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FH=EZ, SF2d AFE2LZ, D FJHIAIZEL s o] R B AY
=HH o7 Cl_Cﬁ_%}__Z—l, C1—C6—:°']]Eﬂi?:_}z—~_], C1—C6_f§i%€, A]%i%}ﬁ, 3|

R, -NRR, -C(O)R’, = -C(O)0R O™ R& 44, C-Cr2Z, CrCrDAY, CCora7d, C-ComdlElZet
7, OB, A2ra, sEeASY, ofd, duzold, @2, Aokw, R, NRR, -COOR, Ei

7b

~C(OOR ™ R, R,

7 - 7 b
2R A4 BYAOR Fa, O CGreE, B @R BE R R R & olE

BaE wa 9aek A, Sa 712 g4ee; 7zt Re EgPdow (-2, GC-2Ad,

CCe2d71d, CCoalEl2dd, (TR, AL, FJHZAZH, ol FHRod, &, Ao},
A B C B D B C D D E — D

£ -0R, -NRR, -NRC(O)R", -NO,, -C(O)NRR", -C(O)R", -C(O)OR", -SR’, T+ -S(0)R (eI7]A, Ztzte] <

7, oAd, g, HHRd, Gz AZad HH=A2Y, ofg 2 el e st o] R

=~}

s AL .
Aeirow xgkg)olm; Zh2ke] R = HHAom F4, (G &4, G F=dd, ANF2d, sH=AE

Gl

obd, sel=otd, C-C FAA-ANEZLA, (-C SZA-FEzAEH, C-C EZ-oFd, -C; &A=

el 2ol , -C(OR, T= -S(O)R oM Z7he] R @ R= 28407 44, (- &2, (-C; slElzez, A

o

247, sEEAEE, ofE, dEHzerd, (-G dZA-AE2LA, -G EA-dHzAEE, (-G 2=

29 me duzord w3t ool RIor MEdor ARE)E A0 A7l R Y R SyHor
G, CC %, G AL, GG B7IE, GG SIHED, CC FRAD, ANF2AA, SHA2Y,
o}, sElEobd, (-C SAN-NZZAZ, (¢ FAN-SNHZAZY, -C; LAAN-0}, Ei= (-C; BAA-
slelzoldoln]; 7tzte] RV (-CR7, TR, Alohw, S, T R o]v; 77t e SYHOR 0

a7, CC dH=EE, -G TRE, AS2SY, JuEAEY, ofd, dHzotd, =, Alofw, 4,

EE ORolM: Z7te] RUE ByAow F4, @2, Aokw, R, WR,

RCOR’, -C(ONRR, -C(OR,
COOR, == -CORIH; Zzhe] R'e Fa e (-Cedgoln; zH7he n 2 n Sydon 1 i
20m; xi 0, 1, EE 20|},
EooE JHCA, @ wEe gk 19 e (g S0, #9 I-a, I-b, I-c, I-d, I-e, I-f, I-g, I-h,
EE I-i] SRHE), EE oo AleRd < A

9 AgHoE, ARy e

o}
" A 2SS fFraF(dE 5o, A
h, Tt

w
2
5
rlr
ins
__)i:“
o
ox
w
__)i:“

—
|

T g2 dHolA, & @y g8k 19 sE(dE E9, &4 1, I-a, I-b, I-c, I-d, I-e, I-f,
FE) BE o9 A LUt &, &vistE, ks, ¥l dA], e YAl

I-h, EE 1-i9] & &
AE ol gste] Aoy, dE 5o WA(E 5o, DNA B RNA, d& 5, Z-mRNA)e] AFeteld
FAshs e AT E g dHCdA, 2 wHe sety 19 ste(dE 5o, #3941 Ta, -

fol

o
29
waobE oMo (MR T e i B

I-c, I-d, I-e, I-f, I-g, I-h, B 1-i9] §E) T o9 AR 3 &7tsd o, &vistE, 3,
= I

oldEA, E= YAIGRAE o8] mETeldd, dE 5o WA(dE B, DNA E= RNA, 9E
Z-mRNA) o] =EEtol e xdate dl AHEE] SF 2AES AT 2Ego|de] £de 2Eeto]
Al el @A dFE vAE AS 2FE 5 la, AEFold oWES A HEe ohF oMES 3
T 3tk dlE 5ol 4F A FEjelA, s 19 seEe 4, dF 501, &4 (s 5o, DNA
ERNA, A& E°], ATA RNA, & Bo], Z-nRNA), TF @uld, T o]59 ZFH(AE Eo], snRNP
pre-mRNA) ol ZAg3td. EZHE Z-mRNAS] ~Zelolx R T AZdo)ld Y3 FALA, oAdAY UL
snRNPE E3HeH 5= glvh. i A FEjellA, sheha 19 setee %4 #ik(elE 5o, DNA = RNA, <&
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B At B Uyl E 0 ges YRS A wi oA B4 wudel 342 oAshe
AgE) AT 2B B Aolth, A AA Feel A, et 19 SRS AEHY 4E, AL, wE )
AN Folshs A A Ao oA wi AE ARY FEE TP

E ke geleld, B odge shy 19 St (AE Eol, 894 1, [-a, b, I-c, I-d, I-e, I-f, I-g,
Ih, Et -9 BFE), B olo] A N8/l @, SWEE, FHE, EwclgAA, YAl A
E olo] Ao} 4B wFA: 8718 Tet 7EE Sqow Av. 54 AA P, BUe AAw
AL 8o 19 B3R = oo ARy HEER A, SuEE, FokE, BwelgAA, YAIYAA,
EE olg] A 2HES Folshe Aol HE AHE HYAE TR £FeT

2 o] ¢loje]l 9 BE FHjolA, dF A FHjelA, 2ol AANR HFE, x4 FA(AE =], DNA,
RNA, & E°], ZZ-mRNA), EE x4 @idS w= 53 A8,729,2635, "= 5§ I/ FH A
2015/0005289%., WO 2014/028459, WO 2016/128343, WO 2016/196386, WO 2017/100726, WO 2018/232039, WO
2018/098446, WO 2019/028440, WO 2019/060917, = WO 2019/199972 = &litel] 7€ H 33E, H7 (S
Eo°], DNA, RNA, dl& E°], Z-nRNA), Bv %A o4 o9 3=, 14 A (5 E°], DNA, RNA,
5 59, ZE-mRNA), EE B duidoltt. AF AAl HEoA, Ed JAE FPE, 14 dA(AE
o], DNA, RNA, dlE E9], Z-nRNA), & ¥4 oA uj= 53 A8,729,263%, "= 53 37 TH
A2015/0005289%., WO 2014/028459, WO 2016/128343, WO 2016/196386, WO 2017/100726, WO 2018/232039, WO
2018/098446, WO 2019/028440, WO 2019/060917, 2 WO 2019/199972(°)& Z}z}& HQlo] 1 AA|7} Fu= L3
) F el 7led 3FgE, 3 (S Eo], DNA, RNA, o2 o], ZT-pRNA), ®=E %37 whalgo|t},

woume] st olge] A4 Feiel ARAbge] Halel JlAEe] elvh ¥ wwe the 54, BH 9 gHe
WP QA AT FARL W, DA L FTHAZYE WAG Solt),

i

il

WS A7 G FAF g

EA 28719 Ao HE slgt §oj= ot o AAMEA dAhEd. 33 dAv 94 FU1EE, CAS WA,
Handbook of Chemistry and Physics, 75" Bd., W% EA o] wel AW 54 287 dubgom Bl
ZleH vel Zo] AHoHn, w3k, f7] ko] dnk deEjet, 54 A8 Rolojy] W w342 Z¥[Thomas
Sorrell, Organic Chemistry, University Science Books, Sausalito, 1999]; & [Smith and March, March's
Advanced Organic Chemistry, 5th Edition, John Wiley & Sons, Inc., New York, 2001]; +&[Larock,

Comprehensive Organic Transformations, VCH Publishers, Inc., New York, 1989]; = & ([Carruthers, Some

Modern Methods of Organic Synthesis, Srd Edition, Cambridge University Press, Cambridge, 1987]¢] 7]&%

K}

s

Beo) ASE ofoliz 53 % AR ol Ue BRH uE 2tk Bl A48 B Fx 2 55
o o5 ool AW B3 Axrke] BFE TA whet FHEAL

WIE JAnE A9, o2e W el 7 g 99 N EReaA an. o8 Sol 0C 3A'e
Ci, G, G, Gy, G5, G, CiCs, Ci=Cs, Ci=Cy, Ci=Cs, Ci=Cp, Co=Cs, Co=Cs, Co=Cy, Co=Cs, C3-Cs, Cs5=Cs, Cs-Cy, Cy=Cs,
CyCs, H C5Co &Z2& XE3starr} s,

871 Bolt ofalol AXEE vz
paey

ROl ALEEE sk ol A 1 A 2ae] WA QAT 2
g ("CCyy A" ES AT, AR AA] FEdA, & 7=

e
fr

Ao ewsv], & wye] 4y % dug WS olsse W f

d

). A5 AA FHelA, 4 7= 1WA 8] ' IS =T ('G-C ") dF 24 FEelA,
dd 7= 1WA 670 g 9AE ZEen('CC ). AN A FEjeld, 2 7= 2 WA 6719 '

~

PAE 2= (GG ). A5 AAl FHel A, & V= U g2 9AE ZAen('C 2E"). G-Ge

719 o= WE(C), ANE(C), nmZ2A(C), olA2Z=T(C), n—FE(C), tert—F=(C), sec—FH(C), °ol4-
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BE(C), n-AEC), 3-AHLC), oPE(C), WeAC), 3-HE-2-F (), 33 oba(Cy), 2 n-e}a
(C)e EFTh 2 719 374 o n-BHC), -SH(C) 5 TFBT. 2 A9 2 G SHHo
2 dugor Aad & dw, F, wADY 5 QAGCONADE 2 =

1 A 1 uA 370 A8, E= Ule ABAZ Q8D 5 A

gl 1 5719 X84, 19 20", 54
AN FeelAl, $ Al WA 00, FANE Fol, ol 58 A4 FeelA, 2 e A 0.0
%7le}

BN AR vho} ol "Y' 2 WA 24708 B QA St ol Ba-Ex oF AFE 7
W, 4E ARl S A4 EE BAY Bkea )9 dde AFERC00, DAY, 9 4 Fe

g
A, A ZlE 2 A 1079 B GRS ZETHC-Co 2. QR A4 FeloA, 2AY 7lE 2 A

2 RS BEGCGC SAY. QR AN FeelA, 2AY vl 2 WA 64 Ba 248 2t
("CoCs QDY) QY A FEjel A, DAY A 270 Ba 9AE TG AAEY). 4] s o4
Ba-ws olF AT ol 91 + AR 2-RE ol ) i el g 5 Arh(A 1-3H
dol M), CoCo 2P 719 el oEE(C), 1-ERAE(C), 2-Z2dd(C), 1-FEEC), 2-FEdC),
BEelE(C) 5 X GG 2AY Tle] di ALE Gy 2AE Jlsh, ML), ABTANLC), o
AYC) 5¢ gt g 279 di AHY@), SHYC), SuEdY () $& Tgad. ¢
AY 7o) 7t A9E BRdew dedon ABY ¢ 9a, F, NARD £ AAGCHARE DAY wE
st 104 A, AE Sol, 1A e ARA, 1A Phe ARA, EE 1A ARAZ ARH 4

; AA FHelA, 2 71 NAE 00, ALl 53 A FeelA, e

A]
H] ]

Bell A ARG H = ukel o], go] "dIId"E 2 WA 2470] ©A AR, s o] BT A AFE
zre A Ee SAE gskra V)9 SuEs AFAT(CCn EAEY). a8 AA dEjelA, ¢471d 7= 2
WA 10709 ©a QRS Z=TH("GC 2719 . A AA FHEelA, 471d 7= 2 WA 87 e ©a dAkE

ZEEt("CC 271" AN AA FEOlA, ATId V= 2 WA 6709 ' dAkE (GG 2T1E").
A5 AAL Gl A, &71d 7= 2709 @4 dAE e ('C 2714, Y] S o] de

ge el 9 & AAGNAY 2-FEDeA) EE geke] g 5 ArHelA 1-HE e A). ¢, 2]
d 719 el e (G), 1-EEIEG), 2-22d(C), FREEC), FEYC) 5% EFat. 974
719 7t e mPMor dugor AFW F A, F, vARR & QAGCNADE D719 == sy
olel AA, g Fol, 1 WA 5el AfA, 1 A 3] AfA, EE ) @Az AFD 5 9l

AR D1, 5 A FeelA, DAY Sl mA oy DYIEeI. 54 AN FelelA, 21d )

B A AREE = vk} o], go] "FRAA"E st o] o] v U B F, Cl, Br ¥ 12 o]FofX yo
HE MeEE sl o] dRAS Edehe AT HEY A e EXH, BE o5 =TS AH .
GZA(E) F, Cl, Br 2 & =24 719 A9 Ao A = v}, JAHA 244 7|+ E}%—% B
gapx|uk oo A A @rErd: -CFy, —CCls, -CH,~CFs, -CH;-CCls, —CHy,~CBrs, —CH,~Cls, —CH,~CH,~CH(CF5)-C

-CH,~CHo~CH(Br )-CHz, 2 -CH,~CH=CH-CH,~CF;. 27 7]9] 7} A9-= SH¥ ez Mgzxor X3d 4 i,

, HAEE = A (RN SE dRd") T oty o] ARA, odE Eol, 1 WA 57 AFA, 1
A 378 A ZA, = R AGAR Agkd ¢ v ("AgE drdAd").

ol A ARS-S = kel o], gof "SR "E st ol de] ' A R 0, N, P, Si, B SE o] %o
ZHE A s olde sHRZAAE 2dets M vdE A B BA, £ olee 29
Jotr, o71M, da 9 3 Qs deoer Atskd ¢ Qi A duRdas AEAeR 433k
9)\1:]'. sEl = (5) 0, N, P, S, ® Siv sjHlzdd 719 ddeje] A AAE 5 vk, dAAA < sEH =
2 7l g EFEAT, oldl FHEA FErh: ~CHy-CHy0-CHy,  ~CHy~CHy-NH-CHs, ~CHy~CHy=N(CHs)~CHs,

DTN Uy A s
o ™,

X o e

ne -1>ru

_CHg_S_CHg_CHg , _CHZ_CHZ ’ _S(O)_CHg y _CHZ_CHZ_S(O)Z_CHg , _CH:CH_O_CH;; , _Sl (CH;a)g ’ _CHQ_CH:N_OCH;; , _CH:CH_
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N(CH;)-CH;, -0-CH;, 2 -0-CH;—CH;. <& E°] -CH,~NH-OCH; ¥ -CH,~0-Si(CH3)s3 o] o 270 &=+ 3719 3
Q297 %49 4 k. "sHRdAe] AFH T -C(HO, -NRR 53 2 54 duzad 77 A7y
= 7% duzoy 2@ —(H0 =i NRR = g0l 2R 27 45 wedo]x] e Aoz odE A

ok, o3lel, BEAYE /s Slsl 54 slH=erd 77k Ak, webd, §of "elHme e XA
‘ o HNHNE o f. AHEeA J9 7 A

S Bgdon dudon Ad 5 9w, 3, AASY F AVCHABR AHdU") B sh) o4
o AFA, AF Sol, 1 uA 57l ARA, 1 WA 3] A, Ex o] @A AT F QA
S EEDEE

BN A vk @ol, ol 6Ll el e A4 3 OS] SR B el Aol
AFH VI EE G (B Bol, o4 Ei AFA) 4nt2 WYE 1 A2Y(AE Bof, 6, 10, Ei
WSl x 847 B9 ojeleloln] BHES AEHCCCy NS APBT. 2 A1 FelelA, o )
E 67l 1 wA A TG okdT; dE Sol, dd). 9% A4 Feeld, ofd s)e 10719 17
B A48 2E0H00, okl ol Ho}, uue eldn) 1-4ze 9 o-gme). A% A Fejol A, ob

SH("Cy b dE Bo], AEHA). ok V= dE 59 (¥ o=

A A%d 4 e molofg] o] M-Sk el 94T ARk ok s A,
=g, ey, o HEdeszgEds xEat. ol Jle 7 49t SPdewn dddon Anm 5
A, =, WARE F AAGCHADE ofd) EE ) olge] AdAz gD 4+ G AR o)
=4 A FeelA, ofd 7% WA CCy obdolth. 54 A FelelA, o} 7% A C-Cy oFolr}
Belol A ALgHE uhel gol, "aHRolY e 1 WA ARE B 1479 32 dHEAR) $EE 1 A
ol AFE 51080 G EE olBA a2 S ne) AARE B, 6 EE 09 ¢ 447 29
olelolol ] FHuE)el Brlge A, o714, zAzel AHEUAE Ax, Ak W Fomyy Sygom
ARG (5104 Adzob). sl o)l Aa A4S Tardhe Aol A, AL DAL 5
8 Siet. 4 4

g AaEe e 1w mE B the] 1
& 2 7] Aeld wis e eeld 1t o
U ool ol 79t gdE e A]i@-g— FgaH, o714, RRAE ofdl wm sl 2oty wg Aol U,
° s (o} /e Zold) e AlxEle] 17 AU 42 e, o]ay

4 Ao A, el west AAZAAE T Gou(AE Sol, AEY, Awdd, A=uEd
%), #Hge T 19 F s, 3, dU=94s TPt ne(dE o, 2-9ED) Ei AHZUNE ¥
o B el gl - Ase)el 9 4 Ak dAFlzor A AT Hof 6108 Aezola A )
29 5 glom, o714, 8o "9'e mololE] Vo u-fi iz AAE xl%}fm. sEzold 719 7 45
tosmgdon duador AR & a, F, uATY 5 AAUCHARR ol wE s o4k
ARA, g Fol, 1 WA 5 ABA, 1A S A, EE Dol ABAZ ABE 5 AR

J2okd Jle AR glol, YBY, Fed 2 Hosdde
slelzold 71 AG glol, olvthEd, WehEd, SAEY
o Egad. el AHNAAE daaks A4 59 dH 2oy 71

AR glel, EdobEd, SalolEd 2 EolrlolEd e Takwth, 49 SHZAAT et dlA
590 slElzold 7] A@ glol, HEGEY
2

2
o
(@]
r*ﬁ:

_|2i
0

& EFP. URe dHzdaE Fehs A A 649 EﬂEﬂio}
g 7= A glol, dEudE 3. 2709 SHzdaE sk dAAQl 649 dlH Rt Y= A gl
of, FEvtAd, duitd 9 IeAdS EF3}. ) T 4] FHRAdAE FHRske oAA <l 69 3§
Hzobd 7= Alg glol, zt2t Egjopxd o HEZAES v, U9 dHzdas Fshs A4
7 dE R Y= AR glol, opAldd, SAlvd B EAIdS 23T, oAHRL 5,6-01¢4 dEH 2ol
7= AR glel, lEE, olakjlEd, JuEd, HzELolEd, wixEledd, olawlxEodd,
Herehd,  WxolaFed,  wlzevuEd,  wWlzSAEd, WzolHAEd, wWl=SAlYolEd,
Hz=glolEd, WlzoliElolEd, W=ElottolEd, AEAd, R Felds EIFH. A< 6,6-0] 84
elzobd 7= ARk flo], yWzElEYd, YUY, FEdd, olaFwed, Awdd, FAxmded, =2
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Bl 2 AEede et e dAAQ deeld Ve @ 2 @ fEAS e

BN AL Hhsh gol, "AZRAA e u-WgH 3 AxGlM 3 A 1074e] e T ARCC

Co AFZRAN) W 09 AHZAAE 2 -G BY Bk o) dUBe AR, Ay

BlolAl, A2 At 3 A 8o B B QRS RETCCC AFREA . Q% A4 FeolA], A

2 7t 3 04 6ol 2e] Br AE 2ETC0C AZRIDY). A 44 FHed, A22e 7]
&

3
3 WA 6709 el A dAE 2= ("GC AEREA"). 45 AA] FH
5

rr

10709 a2 ga 9AE 2T ("G AFELL"). AFELED 7e dE
=" 7 o, o7|A, gof "d"E RoJolE U9 Hl-Fi ig] dAE AATT. AIHQL (-C ASELA
715 Ag o], AZFRZRZH(G), NERZ2HALD(G), AEEF

ZEAHL(G), ANFEHAL(CG), ASEAANL(C), AFEZIAXTANLD(C) & XTI, AAAQ GG AZ
HNEd GG AZRLE 719, ANFEHED(C), AZEHEL(C), ANFEZHetdd
(€, AEFZAEEYAND(C), AMEFZSE(C), AZEFEN(C), Furd(C), BRIAIEFZ[1.1.1]:ed (C),
vl A Z 2 [2.2.2] 5B (G), vl A ER[2.1. 1134 (C), vl A E2([3. 11178 (C) o5 e, A
A3l CCp ANEFRLZ 71 A glo], AEdt GG AFRLY 7)9, AF2xY(G), AFEUE (), Al
2HAD(Cp), SESI=2-1FR1EE(C), w7tsl=mu=Zedd(Cy), =3 =[4.5]t7Hd
(C) S5 EFTTE. HEd o7t orshe vbeh o], 54 AA FejellA, AZEUE Ve 9 ("D3

AFZAANAL §F, s Ex suE 3g A2, €2

==
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Zdlolx B9 wiAZ Ea& v BFE WA= S —5—7&#?& st o7)A, 7] WHE ek 19
o

Agsts GAS Fosit, AR AA] FeoA, FFH(AE So], AFA RNA, o= Eo], =Zg-
)=}

mRNA) ol A o] 2~E-efo] 2~ Flo) Al BAHoZHE s o] dlite] AA i RUlE RYIH(dE &
o, 23] A& dF So], A2 d&). xHoZHE Y o4 dite] A T Yot FdA AAHE
(2 =9, RNA, & So], nRNA T& thilz)o] =3 Z}i—% ZYT F Ak, g2 A4 Fejol A, EZ (o
2 Zo], A4 RNA, 92 Eo], Zg-nRNA, £ AAE mRNA)S H A7 IS d2 B9, J|E(dE
59, 3eh] 19 FEe BA, e A% =2 HE HIE T 2FA) I nlmsly, AZglo]x F-9]d
Meo] xZgto] Ao oA e AZdlolx oY ~Zelolde] A (AE Bof, oF 0.5% 23, dE B

1%, 5%, 10%, 15%, 20%, 25%, 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70 %, 75%, 80%, 85%, 90%, 95%,
99%, T 1 o)AwkE)S I T},

el g Ye dE Sel, 54 AAGE S, B4 ADE TPIT Aal 2Eelely s Sud
U AbEE & 9Tk BA AAEE ol DNA i RVA, o F o), Tel-aRwAR Tgehs ¥4 Ae)g 3
3l 4 ] Al F A= B3| ABCA4, ABCA9, ABCB1, ABCB5, ABCCY9, ABCD1, ACADL, ACADM, ACADSB, ACSSZ2,

ACTB, ACTG2, ADA, ADAL, ADAM1O, ADAMI5, ADAM22, ADAM3Z2, ADAMTS12, ADAMTS13, ADAMTS20, ADAMTSG,
ADAMTSY, ADAR, ADCY3, ADCY10, ADCYS, ADNP, ADRBKZ2, AFP, AGL, AGT, AHCTFI, AHR, AKAPIO, AKAP3, AKNA,
ALASI, ALS2CL, ALB, ALDH3A2, ALG6, AMBRAL, ANK3, ANTXRZ2, ANXAI10, ANXA1l, ANGPIL3, AP2A2, AP4EI, APC,
APOAL, APOB, APOC3, APOH, AR, ARIDZ2, ARID3A, ARID3B, ARFGEFI1 , ARFGEF2, ARHGAP1, ARHGAPS, ARHGAPIS,
ARHGAP26, ARHGEFIS, ARHGEFZ2, ARPC3, ARS2, ASHIL, ASHIL-ITI, ASNSDI, ASPM, ATAD5, ATFI, ATG4A, ATGI6LZ,
ATM, AIN1, ATP1IC, ATP6VIGS, ATPI3A5, ATP7A, ATIP7B, AIR, ATXN2, ATAN3, ATXN7, ATXNI10, AXINI, B2M,
BAGALNT3, BBS4, BCL2, BCL2L1, BCL2-+AF 11 (BIM), BCL11B, BBOX1, BCSIL, BEANI, BHLHE40, BMPR2, BMPZK,
BPTF, BRAF, BRCA1, BRCA2, BRCC3, BRSK1, BRSK2, BTAF1, BIK, C2orf55, C4orf29, C6orfll8, C(9orf43,
C9orf72, ClOorf137, Cllorf30, Cllorf65, Cllorf70, Cllorf87, Cl2orf51, Cl3orfl, Cl3orfl5, Cl4orfl0l,
Cldorf118, Clborf29, Clborf42, Clborf60, Cl6orf33, Cl6orf38, Clborf48, ClSorf8, Cl9rf42, Clorfl07,
Clorfl114, Clorfl30, Clorfl49, Clorf27, Clorf71, Clorf94, CIR, C20orf74, C2lorf70, C3orf23, (4orf1I8,
Chorf34, (8B, C8orf33, C9orfll4, C9orf86, C9orf98, (3, CAll, CAB39, CACHDI1, CACNAIA, CACNAIB, CACNAIC,
CACNAZD1, CACNAIG, CACNAIH, CALCA, CALCOCO2, CAMKID, CAMKK1, CAPN3, CAPN9, CAPSL, CARDI11, CARKD,
CASZ1, CAT, CBLB, CBX1, CBX3, CCDC102B, CCDC11, CCDC15, CCDCI1S, CCDC5, CCDCS81, CCDC131, CCDC146, (D4,
(D274, CDIB, CDCI14A, CDC16, CDC2L5, CDC42BPB, CDCAS, CDHI10, CDH11, CDH24, CDHS, CDH9, CDK5RAP2, CDKG,
CDKS, CDK11B, (D33, (D46, CDH1, CDH23, CDK6, CDK11B, CDK13, CEBPZ, CEL, CELSR3, CENPA, CENPI, CENPT,
CENTB2, CENTG2, CEP110, CEP170, CEP192, CETP, CFB, CFIR, CFH, CGN, CGNLI, CHAFI1A, CHD9, CHICZ, CHLI,
CHNI, CHM, CLEC16A, CLI1C2, CLCNI, CLINTI, CLK1, CLPB, CLPTIMI, CMIP, CMYA5, CNGA3, CNOT1, CNOT7, CNING,
CoG3, COL1IAI, COL11A2, COL12A1, COL14A1, COLI15A1, COLI7AI, COL19A1, COL1A1, COLI1AZ2, COL2AI, COL3AIL,

_97_



ZIHSd 10-2022-0158237

COL4A1, COL4A2, COL4A5, COL4A6, COLS5AZ2, COL6A1, COL7A1, COL9AL, COL9AZ, COL22A1, COL24A1, COLZ25A1,
COL29A1, COLQ, COMID1, COPA, COPB2, COPS7B, COPZ2, CPSF2, CPXM2, CR1, CRBN, CRYZ, CREBBP, CRKRS,
CSEIL, CSTIB, CSTF3, (T45-6, CINNBI, CUBN, CUL4B, CUL5, CXorf41l, CXXCI1, CYBB, CYFIP2, CYP3A4, CYP3A43,
CYP3A5, CYP4F2, CYP4F3, CYP17, CYP19, CYP24A1, CYP27A1, DAB1, DAZ2, DCBLDI, DCC, DCIN3, DCUNID4, DDAI,
DDEF1, DDX1, DDX24, DDX4, DENNDZD, DEFPDCZ, DES, DGATZ2, DHFR, DHRS7, DHRS9, DHXS, DIPZA, DMD, DMIFI,
DNAH3, DNAHS, DNAIL, DNAJA4, DNAJC13, DNAJC7, DNMTI, DNTTIP2, DOCK4, DOCK5, DOCK10, DOCK11, DOTIL,
DPP3, DPP4, DPY19L2P2, DRI, DSCC1, DVL3, DUX4, DYNCIHI, DYSF, EZF1, E2F3, E2FS, E4F1, EBF1, EBF3,
ECM2, EDEM3, EFCAB3, EFCAB4B, EFNA4, EFTUD2, EGFR, EIF3A, ELA1, ELAZA, ELF2, ELF3, ELF4, EMCN, EMD,
EMLS, ENO3, ENPP3, EP300, EPAS1, EPB41L5, EPHA3, EPHA4, EPHB1, EPHB2, EPHB3, EPS15, ERBB4, ERCCI,
ERCCS, ERGIC3, ERMN, ERMPI, ERNI1, ERNZ2, ESKI, ESRRG, ETS2, ETV3, ETV4, ETV5, ETV6, EVC2, EWSRI, EXOI,
EXOC4, F3, F11, F1341, F5, F7, FS, FAH, FAMI3A1, FAMI3B1, FAMI3C1, FAMI34A, FAM161A, FAMI76B, FAMIS4A,
FAM19A1, FAM20A, FAM23B, FAM65C, FANCA, FANCC, FANCG, FANCM, FANKI, FAR2, FBN1, FBX015, FBX0IS,
FBX038, FCGBP, FECH, FEZ2, FGA, FGD6, FGFR2, FGFRIOP, FGFRIOPZ, FGFRZ2, FGG, FGR, FIX, FKBP3, FLII,
FLJ35848, FLJ36070, FLNA, FN1, FNBPIL, FOLHI, FOSL1, FOSLZ, FOXK1, FOXM1, FOXO1, FOXP4, FRASI, FUT9,
FXN, FZD3, FZD6, GABI, GABPA, GALC, GALNT3, GAPDH, GART, GASZL3, GATA3, GATAD2A, GBA, GBGTI, G(G,
GCGR, GCK, GFI1, GFMI, GHI1, GHR, GHV, GJAI, GLA, GLTSDI1, GNALL, GNAQ, GNAS, GNB5, GOLGBI, GOLTIA,
GOLTIB, GPATCHI, GPR158, GPR160, GPX4, GRAMD3, GRHLI, GRHLZ2, GRHPR, GRIAI, GRIA3, GRIA4, GRINZB, GRU3,
GRM4, GRN, GSDMB, GSTCD, GST02, GIF2I, GIPBP4, HADHA, HAND2, HBAZ2, HBB, HCK, HDAC3, HDACS, HDX,
HEPACAMZ, HERC1, HES7, HEXA, HEXB, HHEX, HIPK3, HLA-DPB1, HLA-G, HLCS, HLTF, HMBS, HMGA1, HMGCL,
HNFIA, HNFIB, HNF4A, HNF4G, HNRNPHI, HOXCI0, HPIBP3, HPGD, HPRTI, HPRT2, HSF1, HSF4, HSFZBP, HSPA9,
HSPG2, HTT, HXA, ICALI, IDHI1, IDS, IFI44L, IKBKAP, IKZF1, IKZF3, ILIR2, IL5RA, IL7RA, IMMT, INPP5D,
INSR, INTS3, INIU, IPO4, IP0S, IQGAPZ, IRF2, IRF4, IRFS, IRX3, ISL1, ISL2, ITFG1, ITGA6, ITGAL, ITGBI,
1T6B2, 1TGB3, ITGB4, ITIHI, ITPR2, IWS1, JAKI, JAK2, JAGL, JMJDIC, JPH3, KALRN, KAT6A, KATINALZ2, KCNNZ,
KCNT2, KDMZA, KIAA0256, KIAA05ZS, KIAAO564, KIAA0586, KIAA1033, KIAA1166, KIAA1219, KIAA1409,
KIAA1622, KIAA1787, KIF3B, KIF15, KIFI16B, KIF5A, KIF5B, KIF9, KIN, KIRZDLS5B, KIR3DLZ2, KIRSDL3, KIT,
KLF3, KLF5, KLF7, KLFI10, KLF12, KLF16, KLHL20, KLK12, KLKBI1, KMTZ2A, KMIZB, KPNA5, KRAS, KREMENI,
KRITI, KRT5, KRTCAP2, KYNU, LICAM, L3MBIL, L3MBILZ2, LACEL, LAMAL, LAMAZ, LAMAS, LAMBI, LARP7, LDLR,
LEF1, LENGI1, LGALS3, LGMN, LHCGR, LHX3, LHX6, LIMCHI, LIMKZ, LIN2S8B, LIN54, LMBRD1, LMBRDZ, LMLN,
LUNA, LMO2, LMO7, LOC389634, LOC390110, LPA, LPCATZ2, LPL, LRP4, LRPPRC, LRRKZ, LRRC19, LRRC42, LRWDI,
LUM, LVREN, LYN, LYST, MADD, MAGI1, MAGTI, MALT1, MAPZK1, MAP4K4, MAPKSIP3, MAPK9, MAPT, MARCI1, MARCH5,
MATNZ, MBD3, MCFZLZ2, MCM6, MDGAZ, MDM4, ASXL1, FUS, SPR54, MECOM, MEF2C, MEFZD, MEGF10, MEGF11, MEMOI,
MET, MGA, MGAM, MGAT4A, MGAT5, MGC16169, MGC34774, MKKS, MIBI1, MIERZ, MITF, MKLZ, MLANA, MLHI, MLL5,
MLX, MME, MPDZ, MPI, MRAPZ2, MRPL11, MRPL39, MRPS2S, MRPS35, MS4A13, MSHZ, MSH3, MSMB, MSTIR, MIDH,
MTERF3, MIF1, MIFZ2, MTIFZ2, MIHFR, MUC2, MUT, MVK, MYB, MYBLZ2, MYC, MYCBPZ2, MYHZ, MYRF, MYTI, MYO0I19,
MYO34, MYO9B, MYOMZ, MYOM3, NAG, NARGI, NARGZ, NCOAL, NDCSO, NDFIPZ, NEB, NEDD4, NEK1, NEKS5, NEK11,
NF1, NF2, NFATC2, NFEZLZ, NFIA, NFIB, NFIX, NFKB1, NFKB2, NFKBILZ, NFRKB, NFYA, NFYB, NIPAZ, NKAINZ,
NEAP, NLRC3, NLRC5, NLRP3, NLRP7, NLRPS, NLRP13, NMEI, NMEI-NMEZ2, NMEZ2, NME7, NOL10, NOP561, NOSI,
NOS2A, NOTCHI, NPAS4, NPMI, NRIDI, NRIH3, NRIH4, NR4A3, NK5A1, NRXNI, NSMAF, NSMCEZ, NI5C, NT5CZ2,
NT5C3, NUBP1, NUBFPL, NUDI5, NUMAI, NUPSS, NUP98, NUP160, NUPL1, OAT, OAZ1, OBFCZA, OBFCZB, OLIGZ,
OMAI, OPAL1, OPN4, OPIN, OSBPL11, OSBPLS, OSGEPL1, O01C, O0TX2, OVOLZ2, OXT, PA2G4, PADI4, PAH, PANZ,
PAOX, PAPOLG, PARD3, PARP1, PARVB, PAWR, PAX3, PAXS, PBGD, PBRIMI, PBX2, PCBP4, PCCA, PCGFZ, PCNX,
PCOTH, PDCD4, FDE4D, PDESB, PDEIOA, PDIA3, PDH1, FPDLIM5, FPDXK, PDZRN3, PELI2, PDK4, PDS5A, PDS5B,
PGK1, PGM2, PHACTR4, PHEX, PHKB, PHLDBZ2, PHOX2B, PHIF1, PIASI1, PIEZ01, PIGF, PIGN, PIGT, PIK3CZG,
PIK3CA, PIK3CD, PIK3CG, PIK3RI, PIPS5KIA, PITRMI, PIWILS, PKD1, PKHDILI, PKD2, PKIB, PKLR, PKMI, PKMZ,
PLAGLZ, PLCB1, PLCB4, PLCG1, PLD1, PLEKHA5, PLEKHA7, PLEKHMI1, PLKR, PLXNC1, PMFBP1, POLN, POLR3D,
PONT2, POSIN, POUZAF1, POUZFZ2, POUZF3, PPARA, PPFIA2, PPPIRIZA, PPP3CB, PPPAC, PPP4RIL, PPP4R2, PRAME,
PRC1, PRDMI1, PREX1, PREX2, PRIMI, PRIN2, PREARIA, PRKCA, PRKG1, PRMT7, PROC, PROCR, PROSC, PRODH,
PROX1, PKRPF40B, PRPF4B, PRRGZ, PRUNEZ2, PSD3, PSENI, PSMAL, PICH1, PIEN, PIK2, PIK2B, PIPNZ, PIPN3,
PIPN4, PIPN11, PIPNZ22, PIPRD, PIPRK, PIPRM, PIPRN2, PIPRT, PUSI0O, PVRLZ, PYGM, QRSLI, RABIIFIPZ,
RAB23, RAF1, RALBP1, RALGDS, RBICC1, RBLZ, RBM39, RBM45, RBPJ, RBSN, RECS, RELB, RFC4, RFTI, RFINI,
RHOA, RHPNZ, RIF1, RITI, RLN3, RINDSB, RNF11, RNF32, RNFT1, RNGTT, ROCK1, ROCKZ, RORA, RPI, RPG6KAS,
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RP11-265F1, RP13-36C9, RPAP3, RPNI, RPGR, RPL22, RPL22L1, RPS6KAG, RREBI, RRMI, RRPIB, RSK2, RTELI,
RIF1, RUFYI, RUNXI, RUNX2, RXRA, RYR3, SAAL1, SAEI, SALL4, SATI1, SATB2, SBCAD, SCNIA, SCN2A, SCN3A,
SCN4A, SCN5A, SCNSA, SCNA, SCNIIA, SCOI, SCYL3, SDC1, SDK1, SDK2, SEC24A, SEC24D, SEC31A, SELIL,
SENP3, SENPG, SENP7, SERPINA1, SETID3, SEID4, SEIDBI, SEZ6, SFRSI1Z2, SGCE, SGOL2, SGPL1, SHZDIA,
SH3BGRL2, SH3PXD2A, SHSPXDZB, SHSREF2, SHSTC2, SHOC2, SIPAIL2, SIPAILS, SIVAI, SKAP1, SKIVZL2, SLC6AI1I,
SLC6A13, SLC6A6, SLC7A2, SLCI2A3, SLCI3A1, SLC22417, SLC25A14, SLC28A3, SLC33A1, SLC35F6, SLC38AL,
SLC38A4, SLC39410, SLC4A2, SLCGAS, SMARCAL, SMARCAZ, SMARCAS5, SMARCC2, SMC5, SMN2, SMOX, SMS, SMIN,
SNCAIP, SNORDSG, SNRK, SNRP70, SNX5, SNX6, SOD1, SODIO, S0S. S0S2, SOX5, SOX6, SOXS, SP1, SP2, SP3,
SP110, SPAG9, SPATALS3, SPATA4, SPATSI, SPECCIL, SPDEF, SPI1, SPINK5, SPP2, SPTAL, SRF, SRM, SRP72,
SSX3, SSX5, SSX9, STAGI, STAG2, STAMBPLI, STARDG, STAT1, STAT3, STAT5A, STATSB, STATG, STK17B, SIXS3,
STXBPI, SUCLG2, SULF2, SUPTGH, SUPTI6H, SV2C, SYCP2, SYT6, SYCPI, SYIL3, SYIL5, TAF2, TARDBP, TBCID3G,
TBCIDSB, TBCID26, TBCID29, TBCEL, TBK1, TBP, TBPL1, TBRI, 1TBX, TCEB3, TCF3, TCF4, TCF7L2, TCFL5,
TCF12, TCP1IL2, TDRD3, TEAD1, TEAD3, TEAD4, TECTB, TEK, TERF1, TERF2, TET2, TFAP2A, TFAPZB, TFAPZC,
TFAP4, TFDP1, TFRC, TG, TGM7, TGSI1, THAP7, THAP12, THOC2, TIAL1, TIAMZ, TIMM50, TLK2, TMASF20, TM6SFI,
TMEM27, TMEM77, TMEMI56, TMEMI94A, TMFI1, TMPRSSG, TNFRSF10A, INFRSFIOB, TNFRSFS, INK2, TNKS, TNKSZ,
TOMILI, TOMIL2, TOPZB, TP53, TP53INP1, TP53BP2, TP5313, 1P63, TRAF3IP3, TRAPPC2, TRIMA4, TRINGS,
TRIMLI, TRIML2, TRPM3. TRPM5, TRPM7, TRPSI, TSC1, TSC2, TSHB, TSPAN7, TTC17, TIF1, TILL5, TILL9, TIN,
TTPAL, TIR, TUSC3, TXNDC10, UBE3A, UCK1, UGTIAI, UHRFIBPI, UNC45B, UNC5C, USH2A, USF2, USP1, USPG,
USP18, USP38, USP39, UIP20, UIP15, UIPIS, UIRN, UIX, UTY, UVRAG, UXT, VAPA, VEGFA, VPS29, VPS35,
VPS39, VI1IA, VT11B, VWA3B, WDFY2, WDRI16, WDR17, WDR26, WDR44, WDRG67, WDICI, WRN, WRNIP1, WTI, IWCS3,
XBP1, XRNI1, XRN2, XX-FW88277, YAPI, YARS, YBXI, YGM, YYI, ZBIBIS, ZBIB20, ZC3HAVI, ZC3HCI1, ZC3H7A,
ZDHHC19, ZEBI, ZEB2, ZFPM1, ZFYVEI, ZFX, ZIC2, ZNF37A, ZNF91, ZNF114, ZNF155, ZNFI169, ZNF205, ZNF236,
INF317, ZNF320, ZNF326, ZNF335, ZNF365, ZNF367, ZNF407, ZNF468, ZNF506, ZNF511, ZNF511-PRAPI, ZNF519,
ZNF521, ZNF592, ZNF618, ZNF763, R ZWINIS E3ratc).

E7 AMG(E Eo], DNA =& RNA, o2 Eo], Zg-nRNAS ¥ 38t %2 AE)E ZYdeE 719 oAz ¢l
FAAE &S Z3etE SARNS EEETy: AICF, A4GALT, AAR2, ABAT, ABCA1IP, ZNF721, ABCA5, ABHDIO,
ABHD13, ABHD2, ABHDS, AC000120.3, KRITI, ACO04076.1, ZNF772, AC004076.9, ZNF772, AC004223.3, RAD5ID,
AC004381.6, ACO06486.1, ERF, AC007390.5, AC007780.1, PRKARIA, AC007998.2, INOSOC, AC009070.1, CMC2,
AC009879.2, AC009879.3, ADHFEI, ACO10487.3, ZNFS16-ZNF321P, ZNFS16, AC010328.3, AC010522.1, ZNF587B,
AC010547.4, ZNF19, AC012313.3, ZNF497, AC012651.1, CAPN3, AC013489.1, DETI, AC016747.4, C2orf74,
AC020907.6, FXYD3, AC021087.5, PDCD6, AHRR, AC022137.3, JZNF761, AC025283.3, NAA6O, AC027644.4,
RABGEF1, AC055811.2, FLCN, AC069368.3, ANKDDIA, AC073610.3, ARF3, AC074091.1,GPN1, AC079447.1, LIPTI,
AC092587.1, AC079594.2, TRIM59, AC091060.1,C180rf21, AC092143.3, MCIR, AC093227.2, ZNF607, AC093512.2,
ALDOA, AC098588.1, ANAPC10, ACI07871.1, CALML4, AC114490.2, ZMYM6, AC138649.1, NIPA1, AC138894.1,
CLN3, AC139768.1, AC242426.2, CHDIL, ACADM, ACAP3, ACKR2,RP11-141M3.5, KRBOXI, ACMSD, ACOT9, ACP5,
ACPL2, ACSBG1, ACSF2, ACSF3, ACSLI, ACSL3, ACVRI, ADAL, ADAM29, ADAMTSIO, ADAMISL5, ADARBI, ADATZ,
ADCK3, ADD3, ADGRG1, ADGRG2, ADHIB, ADIPORI, ADNP, ADPRH, AGBL5, AGPATI, AGPAT3, AGR2, AGIRI, AHDCI,
AHIT, AHNAK, AIFMI, AIFM3, AINP2, AK4, AKAPI, AKNADI, CLCCI, AKRIA1, AKTI1, AKTISI, AKT2, AL139011.2,
PEX19, AL157935.2, ST6GALNACS, AL358113.1,TJP2, AL441992.2, KVAT1, AL449266.1,CLCCI, AL590556. 3,
LINC00339, (DC42, ALASI, ALB, ALDHIGAI, ALDHIBI, ALDH3A1, ALDH3B2, ALDOA, ALKBH2, ALPL, AMD1, AMICAI,
AMNI, AMOTL2, AMYIB, AMYZB, ANAPCIO, ANAPC1I, ANAPC15, ANG, RNASE4, AL163636.2, ANGELZ2, ANGPILI,
ANKMY1, ANKRD1I, ANKRD2S, ANKRDAG, ANKRD9, ANKS3, ANKS3,RP11-127120.7, ANKS6, ANKZF1, ANPEP, ANYA1I,
ANXAZ2,  ANXASLZ2, AL603965.1, AOC3, AP000304.12, CRYZL1, AP000311.1, CRYZL1, AP000893.2, RAB30,
AP001267.5, ATPSMG, AP002495.2, AP003175.1, OR2AT4, AP003419.1, CLCFI, AP005263.1, ANKRDIZ,
AP006621.5, AP006621.1, APIGI, AP3MI, AP3M2, APBA2, APBBI, APLP2, AP0A2, APOL1, APOL3, APIX,
ARAPI, STARD1O, ARF4, ARFIPI, ARFIP2, ARFRP1, ARHGAP11A, ARHGAP33, ARHGAP4, ARHGEF10, ARHGEF3,
ARHGEF35, OR2AI-AS1, ARHGEF35, OR2A1-AS1, ARHGEF34P, ARIDIB, ARHGEF35, OR2A20P, OR2AI-ASI, ARHGEF9,
ARL1, ARL1SB, ARL16, ARLG, ARMCE, ARMCS, ARMCX2, ARMCX5, RP4-769N13.6, ARMCX5-GPRASP2, BHLHBY, ARMCX5-
GPRASP2, GPRASPI, ARMCX5-GPRASP2, GPRASP2, ARMCX6, ARNT2, ARPP19, ARRB2, ARSA, ART3, ASB3,GPR75-ASBS3,
ASCC2, ASNS, ASNS, AC079781.5, ASPSCRI, ASSI, ASUN, ATEI, ATFI, ATF7IP2, ATG13, ATG4D, ATG7, ATGIA,
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ATH, ATOX1, ATPIB3, AIP2C1, AIP5FIA, AIP5G2, AIP5J, ATPSMD, ATPS5PF, ATP6AP2, ATP6VOB, AIP6VICI,
ATP6VID, ATP7B, ATXN1, ATXNIL,ISTI1, ATXN3, ATXN7L1, AURKA, AURKB, AXDND1, B3GALNT1, B3GALTS,
AF064860. 1, B3GALTS,AF064860.5, B3GNT5, BA4GALTS, B4GALT4, B9D1, BACHI, BAIAP2, BANF1, BANFZ2, BAX,
BAZ2A, BBIP1, BCHE, BCLZL14, BCL6, BCLIL, BCSIL, BDHI, BDKRB2,AL555102.2, BESTI, BEST3, BEX4, BHLHBY,
BID, BIN3, BIRC2, BIVM, BIVM-ERCC5, BIVM, BLCAP, BLK, BLOCIS1, RP11-644F5.10, BLOC1S6, AC090527.2,
BLOC1S6, RP11-96020.4, BLVRA, BMF, BOLAI, BORCSS-MEFZB, BOKCSS, BRCAL, BRD1, BRDT, BRINP3, BROX,
BIBD10, BIBD3, BIBD9, BID, BIF35L4, BINL9, BUBIB-PAK6, PAK6, BUB3, C(lOorf68, Cllorfl, Cllorf4s,
Cllorf54, Cllorf54,AP001275.2, Cllorf57, C(llorf63, Cllorf82, ClZorf23, Cl2orf4, Cl2orf65, (Cl2orf79,
Cl4orf159, Cl4orf93, Cl7orf62, ClS8orf21, Cl9orfl2, Cl9orf40, Cl9orf47, Cl9orf48, Cl9orf54, CID,
CIGALT1, CIQB, CIQINF1, CIS, Clorf101, Clorflil2, Clorfll6, Clorfl59, Clorf63, (2, C2,(FB, (C20orfZ27,
C2lorf58, C2CD4D, CZorfl5, LIPTI, MRPL30, C20rf80, C(Zorf81, C(3orfld4, C(3orfl7, C(3orfl8, C(3orf22,
C3orf33,AC104472.3, (C4orf33, Cborf28, Cborf34, C(6orfllS, C(6orf203, C6orf211, C6orf48, C7orf50,
C7orf55,  C7orf55-LUC7L2,  LUC7LZ2,  (8orf44-SGK3,(8orf44,  (Sorfb9, (9,DAB2, (9orf153, (CY9orf9,
CA5BP1,CASB, CABYR, CALCA, CALCOCO1, CALCOCO2, CALMI, CALM3, CALML4, RP11-315D16.2, CALN1, CALU,
CANT1, CANX, CAP1, CAPN12, CAPS2, CARDS, CARHSP1, CARNSI, CASC1, CASP3, CASP7, (BFA2T2, CBS, (BYI,
CCBL1, CCBLZ2, RBMXL1, CCDC12, CCDC126, CCDC14, CCDC149, CCDC150, CCDC169-SOHLHZ, CCDC169, CCDCI71,
cepe3z,  Copc41,  CCpcs7,  CCDC63,  CCpC7,  CCDC74B,  CCDC77, CCDCS2,  CCDCI0B,  CCDCI91, CCDC92, CCNEL,
CCHCR1, CCL28, CCNB1IP1, CCNC, CCND3, CCNG1, CCP110, CCR9, CCT7, CCTS8, (D151, (DID, (D200, (D22,
D226, (D276, (D36, (D59, (DC26, (DC42, CDC42SE1, (CDC42SEZ2, CDHR3, CDK10, CDK16, CDK4, CDKALI,
CDKL3,CID-2410N18.4, CDKNIA, CDKN2A, CDNF, CEBPZ0S, CELF1, CEMIP, CENPK, CEP170B, CEP250, CEP57,
CEP57L1, CEP63, CERS4, CFL1, CFL2, CFLAR, CGNL1, CHCHD7, CHDIL, CHDS, CHFR,ZNF605, CHIA, CHIDI, CHLI,
CHM, CHMPIA, CHMP3, RNF103-CHMP3, CHRNAZ, CIDEC, CIRBP, CITEDI, CKLF-CMTMI, CMTMI, CKMTIB, CLDN1Z2,CI1B-
13L3.1, CLDNDI1,AC021660.3, CLDNDI,CPOX, CLHCI1, CLIPI1, CLUL1, CMC4, MICP1, CNDP2, CNFN, CNOT1, CNOTG,
CNOT7, CNOTS, CNR1, CNR2, CNTFR, CNIRL, COA1, COASY, COCH, COLSA1, COLCAI, COLEC11, COMMD3-BMI1, BMII,
COPS5, COPS7B, COQSA, CORO6, COTL1, (COX14,RP4-60505.4, COX7A2, COX7AZL, COX7B2, CPA4, CPA5, CPEBI,
CPNE1, AL109827.1, RBM12, CPNE1, RPI1-309K20.6, KBM12, CPNE3, CPSF3L, CPTIC, CREB3LZ, CREM, CKP, CRYZ,
CS,AC073896.1, (S, RP11-977G19.10, CSAD, CSDE1, CSFZRA, CSGALNACTI, CSK, CSNK2A1, CSKNP2, C(T45A4,
CT4544,CT4545, CT4546, CIBP2, CICFL, CID-2116N17.1, KIAA0101, CID-234988.1, SYT17, CTD-2528L19.4,
ZNF607, CID-2619J13.8, ZNF497, CINNA1, CINNBIPI, CINND1, CIPS2, CISB, CISL, CTIN, CULZ, CUL9, CWCI5,
CXorf40B, CYB561A3, CYBC1, CYLD, CYP11A1, CYPZR1, CYP4B1, CYP4F22, DAGL, DAGLB,KDELR2, DAKS, DBNL,
DCAF11, DCAFS,PEX19, DCLREIC, DCTD, DCIN1, DCIN4, DCUN1D2, DDR1, DDX11, DDX19B, AC012184.Z2, DDX19B,
RP11-529K1.3, DDX25, DDX39B, ATP6VIGZ-DDX39B, SNORDS4, DDX42, DDX60L, DEDD, DEDD2, DEFAL, DEFAIB,
DEFAIB, DEFA3, DENNDIC, DENNDZA, DENND4B, DET1, DGKA, DGKZ, DGLUCY, DHRS4LZ2, DHRSY, DHX40, DIABLO,
AC048338.1, DIAPHI, DICERI, DKKL1, DLGI, DLGS, DLST, DMCI, DMKN, DMTFI, DMIN, DNAJC14, DNAJC19, DNALI,
DNASEIL1, DNMT3A, DOCZA, DOCKS, DOK1, DOPEY1, DPAGTI, DPPS, DRAMZ2, DRD2, DROSHA, DSN1, DINA, DIX2,
DTX3, DUOX1, DUOXA1, DUS2, DUSP10, DUSP13, DUSPIS, DUSPZ2, DYDC1, DYDC2, DYNLL1, DYNLTI, DYRKIA,
DYRK2, DYRK4, RP11-500M8.7, DZIPIL, EZ2F6, ECHDC1, ECSIT, ECTZ2, EDC3, EDEMI, EDEMZ2, MMP24-ASI1, RP4-
61404.11, EEFIAKNMT, EEFID, EFEMPI, EFHCI, EGFL7, EHF, EI24, EIFIAD, EIFZB5, EIF4G1, EIFZB5, POLRZH,
EIF3E, EIF3K, EIF4E3, EIF4G1, ELF1, ELMOZ2, ELMOD1, AP000889.3, ELMOD3, ELOC, ELOFI, ELOVLI, ELOVL?,
ELP1, ELP6, ENML3, EMP3, ENC1, ENDOV, ENO1, ENPP5, ENTHD2, ENIFD6, EP400NL, EPB41L1, EPDRI,NMES, EPHXI,
EPM2A, EPN1, EPN2, EPN3, EPSSL2, ERBB3, EKRCI, ERCCI, ERG, ERIZ, ERIZ2, DCUNID3, ERLINZ, ERMARD, ERRFII,
ESR2,RP11-544120.2, ESKRA, ESKRB, ESKKRG, ETFA, ETFRF1, ETVI, ETV4, ETV7, EVAIA, EVC2, EVX1, EXD2,
EXO5, EXOC1, EXOC2, FAAP24, FABP6, FADS1, FADSZ2, FAHDZB, FAMIO7B, FAMI11A, FAM111B, FAM114A1,
FAN114A2, FAM115C, FAMI115C, FAM115D, FAMIZ0B, FAMI33B, FAMI35A, FAMI53A, FAMI5SB, FAMI54B, FAMI156A,
FAMI56B, FAM168B, FAMI724, FAMISZB, FAM192A, FAMI9AZ, FAMZ200B, FAM2204, FAM2204, AC009412.1, FAM222B,
FAN227B, FAMZ234A, ACO04754.1, FAM3C, FAMASA, FAM49B, FAM60A, FAM63A, FAMS1A, FAMS6BI, FAMS6BZ, FANCI,
FANK1, FAR2, FAXC, FAXDC2, FBF1, FBHI, FBXL4, FBXO18, FBX022, FBXO31, FBXO41, FBX044, FBX045, FBXV9,
FCHO1, FCHSD2, FDFT1, FDPS, FER, FETUB, FGD4, FGF1, FGFRI, FGFRL1, FGL1, FHLZ, FIBCDI1, FIGNLI,
FIGNL1,DDC, FKBP5, FKRP, FLRTZ2, FLRT3, FMCI, LUC7LZ2, FMCI-LUC7LZ2, FNDC3B, FOLHI, FOLRI, FOXPI, FOXKI,
FOXMI, FOXO1, FOXP4, AC097634.4, FOXRED1, FPR1, FPR2, FRGIB, FRSZ2, FI0, FISJ1, FUK, FUTI10, FUI3, FUTG,
FXYD3, FZD3, G2E3, GAA, GABARAPL1, GABPB1, GABRAS, GAL3ST1, GALE, GALNTII, GALNTI4, GALNT6, GAPVDI,
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GARNL3, GASZL3, GASS, GATAL, GATAZ, GATA4, GBA, GCNT1, GDPD2, GDPD5, GEMIN7 MARK4, GEMINS, GGA3,
GGACT, AL356966.1, GGPS1, GHRL, GIDS, GIGYFZ2, GIMAPS, GIPC1, GJB1, GJB6, GLBIL, GLI1, GLTSD1, GNFG,
GMPR2, GNAIZ, GNAQ,GNB1, GNBZ, GNE, GNGZ2, GNGT2, GNPDA1, GNPDAZ, GOLGAS,CHFR, GOLGA4, GOLPH3L, GOLTIB,
GPBPIL1, GPERI, GPR116, GPRI141,EPDR1, GPR155, GPRI161, GPR56, GPR63, GPR75-ASB3,ASB3, GPRS5, GPSIZ,
GRAMDIB, GRBIO, GRB7, GREMZ2, GRIAZ, GSDMB, GSE1, GSN, GSTA4, GSTZ1, GIDC1, GTFZHI1, GTF2H4, VARSZ,
GIF3C2, GUCYIA3, GUCYIB3, GUK1, GULPL, GYPC, GYSI, GZF1, HAGH, HAO2, HAPLN3, HAVCRI, HAXI, HBGZ,
AC104389.4, HBG2, AC104389.4, HBE1, HBGZ, AC104389.4, HBE1,OR51B5, HBGZ,HBEI, AC104389.28, HBSIL,
HCFCIRI, HCK, HDAC2, HDAC6, HDAC7, HDLBP, HEATR4, HECTD4, HEXIMZ, HHAT, HHATL, CCDC13, HINFP, HIRA,
C220rf39, HIVEP3, HJV, HKR1, HLF, HMBOX1, HMGAL, HMGB3, HMGCR, HMGN4, HMOX2, HNRNPC, HNRNFD, HNENPHI,
HNENPH3, HNRNPR, HOMER3, HOPX, HOXA3, HOXB3, HOXB3,HOXB4, HOXC4, HOXD3, HOXD3,HOXD4, HPCALI, HPS4,
HPS5, HRHI, HS3ST3A1, HSHZD, HSP90AAL, HSPDI, HIT, HUWE1, HYOU1, IAHI, ICAIL, ICAM2, ICE2, ICK, IDHZ,
IDH3G, IDS, IFI27, IFI44, IFT20, IF122, IFTSS, IGF2, INS-IGFZ2, IGFZBP3, IGFBPG, IKBKAP, IKBKB, ILI11,
IL18BP, ILI1SRAP, ILIRAP, ILIRLI, [ILISRI, ILIRN, 1[IL32, IL411,NUP62,AC011452.1, IL411,NUP62,CTC-
326K19.6, IL6ST, ILVBL, IMMPIL, IMPDHI, INCAI1, INGI, INIP, INPP1, INPP5J, INPP5K, INSIGZ, INTSI1I,
INTS12, INTS14, IP6K2, [P6K3, IPO11, LRRC70, IQCE, IQGAP3, IRAK4, IRF3, IRF5, IRF6, 15620, ISTI,
ISYNAL, [ITFG2, ITGBIBP1, ITGB7, ITIH4, RP5-966M1.6, ITPRIPL1, JADEL, JAK2, JARID2, JDP2, KANKI,
KANK1,RP11-31F19.1, KANKZ, KANSLIL, KAT6A, KBTBD2, KBIBD3, KCNABZ2, KCNES, KCNG1, KCNJ16, KCNJ9,
KCNMB2,AC117457. 1, LINCO1014,  KCID20,  KCTID7,RABGEF1,  KDMIB, KDM4A,AL451062.3, KHNYN,  KIAA0040,
KIT4A0125, KIAA0196, KIAAO226L, PPPIRZP4, KIAA0391, KIAA0391, AL121594.1, KIAA0391, PSMA6, KIAAO753,
KIAA0895, KIAAOS95L, KIAA1191, KIAA1407, KIAAI841, C2orf74, KIF12, KIF14, KIF27, KIF9, KIFC3, KIN,
KIRREL1, KITLG, KLC1, APOPTI, AL139300.1, KLC4, KLHDC4, KLHDCSA, KLHL13, KLHL1S, KLHLZ, KLHL24, KLHL7,
KLK11, KLK2, KLK5, KLK6, KLK7, KNOPI, KRBA2, AC135178.2, KRBAZ2, RP11-849F2.7, KRITI1, KRTI15, KRTS,
KIN1, KXD1, KYAT3, RBMXL1, KYNU, L3MBILI, LACCI1, LARGE, LARP4, LARP7, LAT2, LBHDI1, LCA5, LCASL, LCIL,
LEPROTL1, LGALSS, LGALS9C, LGHMN, LHFPLZ, LIG4, LIMCHI, LIMKZ2, LIMSZ2, LINCO0921, ZNF263, LIPF, LLGLZ,
LMANZL, LMCDI, LMF1, RPII-161M6.2, LMOI, LMO3, LOXHDI, LPARI, LPAR2, LPAR4, LPAR5, LPAR6, LPHNI,
LPIN2, LPIN3, LPP, LRFN5, LRIF1, LRMP, LRRCI14, LRRC20, LRRC24, C(Sorf82, LRRC39, LRRC42, LRKC4S,
LRRC4C, LRRCSA, LRRCSB, LRRD1, LRTOMT, LRTOMT, AP000812.5, LSM7, LTB4R, LTBP3, LUC7LZ, FMCI-LUC7LZ2,
LUC7L3, LUZPI, LYGI, LYL1, LYPD4, LYPD6B, LYRMI, LYRM5, LYSMD4, MACCI, MADIL1, MADILI, AC069288.1,
MAEA, MAFF, MAFG, MAFK, MAGEA1Z,CSAG4, MAGEAZ, MAGEAZB, MAGEA4, MAGEBI, MAGOHB, MANZAZ, MANBAL, MAOB,
MAPZK3, MAPSK7CL, MAPSKS, MAP7, MAP9, MAPK6, MAPK7, MAPKS, MAPKAP1, 10-Mar, 7-Mar, S&-Mar, MARKZ,
MASP1, MATK, MATRS, MATR3,SNHG4, MB, MBDS5, MBNL1, MBOAT7, MCC, MCFD2, MCM9, MCOLN3, MCRSI, MDCI,
MDGA2, MDHZ, MDMZ, MEL, MEAK7, MECKR, MED4, MEFZA, MEF2B,BORCSS-MEFZB, MEFZBNB-MEFZB, MEFZB, MEFZBNB,
MEF2C, MEF2D, MEGF10, MEI1, MEISZ2, MELK, MET, METTL13, METILZ253, MFF, MFN2, MFSD2A, MGST3, MIBZ2,
MICAL1, MICAL3, MICOSI10, NBL1,MICOSIO-NBL1, MIDI1, MINA, MINOSI-NBL1,MINOS1, MIOS, MIPOLI, MISIZ2,
MKLNI, MKNKI, MENK1,MOB3C, MLF2, MLHI, MMP17, MOBP, MOCS1, MOGS, MOK, MORF4L1, MPCI, MPC2, MPG, MPI,
MPP1, MPP2, MPPE1, MPST, MRAS, MRO, MROH1, MROH7-TTC4, MROH7, MRPL14, MRPL24, MRPL33,BABAMZ, MRPL33,
BRE, MRPL47, MRPL4S, MRPL55, MRRF, MRTFA, MRTFB, MRVII, MS4A1, MS4A15, MS4A3, MS4AGE, MS4A7,MS4A14,
MSANID3, MSANTD4, MSH5, MSH5-SAPCDI1, MSLZ2, MSKB3, MSS51, MICPI,CMC4, MIERF, MITERF1, MTERF3, MIERFDZ,
MTERFD3, MNTF2, MIG2, MTHFDZ2, MTHFDZL, MTIF2, MTIFS, MIMRIO, MIRF1, MTRR, MTUSZ2, MUTYH, MVK, MXI, MX2,
MYHIO, MYLI1ZA, MYB, MYDSS, MYL5, MYLIP, MYNN, MYO15A, MYOIB, MYOMZ2, MZF1, N4BPZLZ2, NAA6O, NAB1, NAEI,
NAGK, NAPIL1, NAPIL4, NAPG, NARFL, NARGZ, NAT1, NATIO, NBPF11, WI2-3658N16.1, NBPF12, NBPF15, NBPF24,
NBPF6, NBPF9, NBR1, NCAPG2, NCBP2, NCEH1, NCOAL, NCOA4, NDCI1, NDRG1, NDRGZ2, NDRG4, NDSTI, NDUFAFG,
NDUFB2, NDUFCI, NDUFSI, NDUFSS, NDUFVI, NEDDI, NEILI, NEILZ2, NEK10, NEK11, NEK6, NEK9, NELFA, NEU4,
NFAT5, NFE2, NFEZLZ2, AC019080.1, NFRKB, NFYA, NFYC, NIF3L1, NIPA2, NKIRASI1, NKX2-1, NLKRC3, NME1,NMEI-
NUEZ2,NMEZ2, NMEI-NMEZ2, NMEZ2, NME4, NME6, NMES, NODI, NOLI10O, NOLS, NONO, NPAS1, NPIPAS, RP11-1212422.1,
NPIPB3, NPIPB4, NPIPB9, NPL, NPMI, NPPA, NQO2, NRIH3, NR2CZ2, NRZFZ2, NKR4A1, NRDC, NREP, NRF1, NKRG4,
NRIP1, NSD2, NSDHL, NSG1, NSMCEZ, NSRP1, NI5C2, NIF4, NINT1, NINGZ, NUBP2, NUCBZ2, NUDT1, NUDIZ, NUDT4,
NUF2, NUMBL, NUP50, NUP54, NUPS5, NVL, NXFI, NXPEI, NXPE3, OARDI, OAT, 0AZ2, OCIADI1, OCLN, ODF2,
OGDHL, OGFOD2, AC026362.1, O0GFOD2, RP11-197N18.2, OLAI1, OPRL1, OPIN, ORZH1, ORAIZ, ORMDLI, ORMDLZ,
ORMDL3, OSBPLZ, OSBPL3, OSBPL5, OSBFLY, OSER1, OSGINI, OSR2, P2kX4, PZRYZ, P2RY6, P4HA2, PABPCI,
PACRGL, PACSIN3, PADI1, PAIP2, PAK1, PAK3, PAK4, PAK7, PALB2, PANKZ2, PAQR6, PARP11, PARVG, PASK, PAX6,
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PBRMI, PBXIPI1, PCBP3, PCBP4,AC115284.1, PCBP4, RP11-155D18.14, RP11-155D18.12, PCGF3, PCGF5, PCNP,
PCSK9, PDCD10, PDCD6, AHRR, PDDCI, PDGFRB, FDIA6, PDIKIL, PDLIM7, PDPI1, PDPK1, FPDPN, PDZD11, PEAI5,
PEX2, PEX5, PEXSL, PFKM, PFN4, PGAP2, PGAP2, AC090587.2, PGAP3, PGM3, PGPEP1, PHB, PHCZ2, PHF20,
PHF21A, PHFZ23, PHKB, PHLDBI, PHOSPHOI, PHOSPHO2, KLHL23, PI4KB, PIASZ2, PICALM, PIF1, PIGN, PIGO, PIGT,
PIK3CD, PILRB, STAGSL5P-PVRIGZP-PILRB, PIP5KIB, PIR, PISD, PIWIL4,FUT4, PKD2, PKIA, PKIG, PKM, PKNZ2,
PLAIA, PLA2GZA, PLA2G5, PLA2G7, PLACS, PLAGLI, PLDI, PLD3, PLEKHA1, PLEKHAZ, PLEKHA6, PLEKHG5, PLINI,
PLSI, PLS3, PLSCRI, PLSCRZ2, PLSCR4, PLXNB1, PLXNB2, PMP22, PWUS1, PNISR, PNKP,AKT1S1, PNMT, PNPLA4,
PNPLAS, PNPO, PNRC1, POCI1B, POFUTI, POLB, POLDI1, POLH, POLI, POLL, POLRIB, POMIZI, POM121C,AC006014.7,
PONIZIC, AC211429.1, POMC, POMT1, POP1, PORCN, POUSF1, PSORSIC3, PPARD, PPARG, PPHLNI1, PPIL3, PPIL4,
PPMIA, PPMIB,AC013717.1, PPPICB, PPPIR11, PPPIRISL, PPPIR26, PPPIR9A, PPPZRZB, PPP3CA, PPP6R1, PPP6R3,
PPT2,PPT2-EGFLS, EGFLS, PPWD1, PRDMZ2, PRDMS, PRELID3A, PREPL, PRICKLEI, PRKAGI, PRMTZ2, PRMT5, PRMT7,
PROMI, PRPSI, PRPSAPZ, PRRI4L, PRRI5L, PRRS5,PRR5-ARHGAPS, PRRSL, PRR7, PRRCZB, PRRT4, PRSS50, PRSS45,
PRSS44, PRUNE, PRUNE1, PSEN1, PSMAZ2, PSMF1, PSORSICI1, PSPH, PSKCI, PIBP3, PTHLH, PIK2, PIPDCI, PIPRM,
PUF60, PUM2, PUS1, PUSIO, PXN, PXYLP1, PYCRI, QRICHI, R3HCCIL, R3HDMZ2, RAB17, RAB23, RAB3A,
RAB3D, TMEM205, RAB4B-EGLNZ2, EGLNZ2, AC008537.1, RABSB, RAB7L1, RABLZA, RABLZB, RABL5, RACGAPI, RADI7,
RADS1IL3-RFFL, RAD51D, RAD52, RAEL, RAI14, RAIZ, RALBPI, RAN, RANGAP1, RAPIA, RAPIB, RAPIGAP, RAPGEF4,
RAPGEFL1, RASGRP2, RASSF1, RBCK1, RBM1ZB, KBMi4, RBM4, RBM14-RBM4, RBMZ23, RBM4, RBM14-RBl4, RBM47,
RBN7,AP0025375.1, KBM7, RP11-212D19.4, RBMS2, RBMYIE, RBPJ, RBPUS, RBSN, RCBTB2, RCC1, RCCI1, SNHGS,
RCCD1, RECQL, RELLZ, REPIN1, AC0O73111.3, REPINI, ZNF775, RERI, RERE, RFWD3, RFX3, RGLZ, RGMB, RGSII,
RGS3, RGS5, AL592435.1, KHBDDI, RHNOI1, TULP3, RHOC, AL603832.3, RHOC,RP11-426L16.10, RHOH, RICSB,
RIMKLB, RINI, RIPK2, RITI, RLIM, RNASE4,ANG,AL163636.6, RNASEK, RNASEK-C170rf49, RNFI111, RNF123,
RNF13, RNF14, RNF185, RNF216, RNF24, RNF32, RNF34, RNF3S, RNF4, ENF44, RNHI, RNMT, RNPS1, RO60, ROPNI,
ROPNIB, ROR2, RP1-102H19.8, Cborfl63, RPI1-285E3.8,CDK11A, RP11-120M18.2,PRKARIA, RP11-133K1.2, PAKG6,
RP11-164J13.1,CAPN3, RP11-21J18.1, ANKRD12, RP11-322E11.6,INOSOC, RP11-337CI18.10,CHDIL, RP11-432B6.3,
TRINSY, RP11-468E2.4,IRF9, RP11-484M3.5,UPK1B, RP11-517H2.6, C(CKR6, RP11-613M10.9, SLC25451, KPI11-
659G9.3, RAB30, RP11-69IN7.6,CINND1, RP11-849H4.2, RP11-896J10.3, NKX2-1, RP11-96020.4,SQRDL, RP11-
986E7.7, SERPINAS, RP4-769N13.6, GPRASP1, RP4-769N13.6,GPRASP2, RP4-798P15.3, SEC16B, RP5-1021120.4,
ZNF410,  RP6-109B7.3,  FLJ27365, RPE, RPH3AL, RPL15, RPL17, RPL17-C18orf32,RPL17,  RPL23A,
RPL36,HSD11BIL, RPP38, RPS20, RPS27A, RPS3A, RPS6KA3, RPS6KC1, RPS6KL1, RPUSD1, RRAGD, RRASZ, RRBPI,
RSLIDI, RSRC2, RSRP1, RUBCNL, RUNX1TI, RUVBLZ, RWDDI1, RWDD4, S100A13,AL162258.1, SI100A13,RP1-178F15.5,
SI00A16, S10044, SI00A3, S10046, SI100PBP, SAAI1, SACMIL, SAMD4B, SARIA, SARAF, SARNP,RP11-76217.5,
SCAMP5,  SCAP, SCAPER, SCFDI1, SCGB3A2, SCIN, SCML1, SCNNID, SCO2, SCOC, SCRN1, SDC2, SDC4, SEC13,
SECI4L1, SECI4L2, SEC22C, SEC23B, SEC24C, SEC61G, SEMA4A, SEMA4C, SEMA4D, SEMA6C, SENP7, SEPPI, 11-
Sep, Z2-Sep, SERGEF, AC055860.1, SERP1, SERPINAI, SERPINA5, SERPINBG6, SERPINGI, SERPINHI, SERTADS,
SETD5, SFMBTI, AC096887.1, SFIPAL, SFIPA2, SFXN2, SGCD, SGCE, SGK3, SGK3,CSorf44, SHZB1, SHZDG,
SH3BP1,783844.3, SH3BP2, SH3BP5, SH3D19, SH3YL1, SHC1, SHISA5, SHMTI, SHMT2, SHOCZ2, SHROOMI,
SIGLEC5, SIGLEC14, SIL1, SIN3A, SIRT2, SIRT6, SKP1, STAT4, ACI104109.3, SLAINI, SLCIOA3, SLCI12A9,
SLC14A1, SLC16A6, SLCIAZ2, SLCIA6, SLC20A2, SLC25A18, SLC25A19, SLC25A22, SLC25A25, SLC25A29, SLC25A30,
SLC25A32, SLC25A39, SLC25A44, SLC25A45, SLC25A53, SLC26A11, SLC26A4, SLC28A1, SLC29A1, SLCZA14,
SLCZ2A5, SLC2A8, SLC35B2, SLC35B3, SLC35C2, SLC37A1, SLC38A1, SLC38A11, SLC39A13, SLC39A14, SLC41A3,
SLC44A3, SLC4A7, SLC4AS, SLC5A10, SLC5A11, SLC6AI, SLC6A12, SLC6A9, SLC7A2, SLC7A6, SLC7A7, SLCOIAZ,
SLCOIC1, SLCOZBI, SLEN11, SLFN12, SLFNL1, SLMOL, SLTM, SLU7, SMADZ2, SMAP2, SMARCAZ, SMARCEIL,
AC073508.2, SMARCEI, KRT222, SMC6, SMG7, SMIM22, SMOX, SMPDL3A, SMIN, SMUI, SMUGL, SNAP25, SNCA, SNEK,
SNEPC,  SNRPD1, SNRPD2, SNRPN, SNEPN,SNURF, SNUPN, SNX11, SNX16, SNX17, SOAT1, SOHLHZ,(CCDC169-
SOHLHZ, CCDC169, SORBS1, SORBSZ2, SOX5, SP2, SPART, SPATA20, SPATAZ1, SPATS2, SPATSZL, SPDYEZ2, SPECCI,
SPECCIL, SPECCIL-ADORAZA, SPECCIL-ADORAZA, ADORAZA, SPEG, SPG20, SPG21, SPIDR, SPIN1, SPOCD1, SPOP,
SPRR2A, SPRRZB, SPRRZE, SPRRZB, SPRRZF, SPRRZD, SPRR3, SPRY1, SPRY4, SPIBNZ, SRC, SRGAPI, SRP6S,
SRSF11, SSX1, SSXZ2IP, ST3GAL4, STSGAL6, ST5, ST6GALNAC6, ST7L, STAC3, STAGL, STAG2, STAMBP, STAMBPLI,
STARD3NL, STAT6, STAUI1, STAUZ, AC022826.2, STAUZ, RP11-463D19.2, STEAP2, STEAP3, STIL, STK25, STK33,
STK38L, STK40, STHN1, STON1,STONI-GTF2AIL, STRAP, STRBP, STRC, AC011330.5, STRC, CATSPERZ, STRC,
CATSPER2, AC011330.5, SIRC,STRCP1, STI3A, SIX16-NPEPL1, NPEPL1, STX5, STX6, STXS, STXBP6, STYKI,
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SULTIAL, SULTIAZ, SUMF2, SUNI, SUNZ2, SUNZ, DNAL4, SUOX, SUPT6H, SUV39HZ, SVZB, SYBU, SYNCRIP, SYNJZ,
SYT1, SYTL4, TAB2, TACCL, TADAZB, TAFIC, TAF6,AC075842.2, TAF6, RP11-506M12.1, TAF9, TAGLN, TANK,
TAPSARI,PSMB9, TAPTI1, TAIDN1I, TAZ, 1TBCID1, 1BCID12, HELLS, 1BCID15, TBCID3H,TBC1D3G, TBCIDS,
TBCID5,SATB1, 1TBCA, TBCEL, TBCEL, AP000646.1, TBLIXR1, TBP, 1BX5, TBXAS1, TCAF1, TCEAZ2, TCFAL4,
TCEALS, TCEAL9, TCEANC, TCEBI, TCF19, TCF25, TCF4, TCPI1, TCPIOL, AP000275.65, TCP11, TCP11L2, TCINI,
DG, TDP1, TDRD7, TEADZ2, TECR, TENCI, TENT4A, TEX264, TEX30, TEX37, TFDP1, TFDP2, TFEB, TFG, TFPI,TF,
TFPI, T1GIF1, THAP6, THBS3, THOC5, THRAP3, THUMPD3, TIALI1, TIMM9, TIMP1, TIRAP, TJAP1, TJP2, TK2,
TLDC1, TLE3, TLE6, TLN1, TLRI10, TMISF1, TMBIMI, TMBIM4, TMBIM6, TMC6, TMCCI, TMCO4, TMEM1Z6A, TMEM159,
TMEM150B, TMEN155, TMEMI6IB, TMEMI164, TMEMI6S, TMEN169, TMEMI7ZS5, TMEM176B, TMEM1S2, TMEM199,CIB-
96E2.3, THEN216, TMEMZ21S, TMEMZ230, TMEM265, TMEM45A, TMEM45B, TMEM62, TMEM63B, TMEMN66, TMEMGS, TMEMIS,
TMEMIB,  TMPRSS1ID, TMPRSS5, TMSBI15B, TMTC4, TMUBZ, TMX2-CINND1, RP11-69IN7.6,CINND1, INFAIPZ,
INFAIPSLZ, SCNM1, INFRSFIOC, TNFRSF19, TINFRSFS, INFSF12-INFSF13, INFSF12, TINFSF13, TNFSF12-INFSFI13,
INFSF13, TNIP1, TNK2, 1NNT1, 1INRC1S8, 1INS3, T0B2, TOMIL1, TOPINMT, TOP3B, T0X2, 1P53,RP11-199F11.2,
TP53111, TP53INP2, TPCNI, TPM3P9,AC022137.3, TPT1, TRAZB, TRAF2, TRAF3, TRAPPC12, TRAPPC3, TREH,
TREXI, TREXZ2, TRIB2, TRIM3, TRIM36, IRIM39, IRIM46, TRIM6, TRIM6-TRIM34, TRIM6-TRIM34, TRIM34, TRIMG6,
TRIN73, TRITI, TRMTIOB, TRMTZB, TRMTZB-AS1, TRNTI, TRO, TROVEZ, TRPS1, TRPTI, TSC2, TSGA10, TSPANI4,
TSPAN3, TSPAN4, TSPANS, TSPAN6, TSPAN9, TSPO, TIC12, TIC23, TIC3, TTC394, TIC39C, TILLI, TILL7, TIPAL,
TUBD1, TWNK, TXNL4A, TXNL4B, TXNRDI1, TYK2, UZAF1, UBAZ, UBA52, UBAP2, UBEZDZ2, UBE2D3, UBEZE3, UBEZI,
UBE2]2, UBE3A, UBL7, UBXN11, UBXN7, UGDH, UGGTI, UGP2, UMADI,ACO07161.3, UNC45A, UQCCI, URGCP-
MRPS24, URGCP, USMG5, USP16, USP21, USP28, USP3, USP33, USP35, USP54, USP9Y, USPL1, UIP15, VARSZ,
VASHZ, VAV3, VDAC1, VDACZ2, VDR, VEZT, VGF, VIL1, VILL, VIPR1, VPS29, VPS37C, VPSS, VPS9D1, VRKZ2, VWAL,
VIWASA, WARS, WASF1, WASHC5, WBP5, WDHDI, WDPCP, WDR37, WDR53, WDR6, WDR72, WDR74, WDRS1, WDRSG,
WDYHVI, WEDC3, WHSCI, WIPF1, WSCD2, WWP2, XAGEIA, XAGEIB, XKKR9, XPNPEP1, XRCC3, XRN2, XXYLTI, YIFIA,
YIFIB, YIPF1, YIPF5, YPEL5, YWHAB, YWHAZ, YYIAP1, ZBIB1, ZBIBi4, ZBIB1S, ZBIB20, ZBIB21, ZBTB25,
ZBIB33, ZBIB34, ZBIB38, ZBIB43, ZBIB49, ZBIB7B, ZBIB7C, ZBIBSOS, ZC3H11A, ZBED6, ZC3H13, ZCCHCI7,
ZCCHC7, ZDHHC11, ZDHHC13, ZEBZ2, ZFANDS, ZFAND6, ZFP1, ZFP62, ZFX, ZFYVE1G, ZFYVE19, ZFYVE20, ZFYVEZ27,
ZHX2, AC016405.1, ZHX3, ZIK1, ZIM2,PEG3, ZKSCAN1, ZKSCAN3, ZKSCANS, ZMAT3, ZMAT5, ZMIZ2, ZMYMG,
ZMYND11, ZNF10,AC026786.1, ZNF133, ZNF146, ZNF16, ZNF177, ZNF18, ZNF200, ZNF202, ZNF211, ZNF219,
INF226, ZNF227, ZNF23, AC010547.4, ZNF23, AC010547.9, ZNF239, ZNF248, ZNF25, ZNF253, ZNF254, ZNF254,
AC092279.1, ZNF263, ZNF274, ZNF275, ZNF28,7ZNF468, ZNF283, ZNF287, ZNF3, ZNF320, ZNF322, ZNF324B,
ZNF331, ZNF334, ZNF34, ZNF350, ZNF385A, ZNF395, FBXO16, ZNF415, ZNF418, ZNF43, ZNF433-AS1, AC008770.4,
ZNF438, ZNF444, ZNF445, ZNF467, ZNF480, ZNF493, ZNF493,CTD-2561J22.3, ZNF502, ZNF507, ZNF512,
AC074091.1, ZNF512,RP11-158113.2, ZNF512B, ZNF512B, SAMD10, ZNF521, ZNF532, ZNF544, AC020915.5,
ZNF544, CID-3138B18.4, ZNF559,ZNF177, ZNF562, ZNF567, ZNF569, ZNF570, ZNF571-AS1,ZNF540, ZNF577,
ZNF580, ZNF581, ZNF580, ZNF581,CCDCI106, ZNF600, ZNF611, ZNF613, ZNF615, ZNF619,ZNF620, ZNF639, ZNF652,
ZNF665, ZNF667, ZNF66S, ZNF671, ZNF682, ZNF687, ZNF691, ZNF696, ZNF701, ZNF706, ZNF707, ZNF714,
ZNF717, ZNF718, ZNF720, ZNF721, ZNF730, ZNF763, ZNF780B,AC005614.5, ZNF782, ZNF786, ZNF79, ZNF791,
ZNF81, ZNFS3, ZNF837, ZNF839, ZNF84, ZNFS845, ZNF846, ZNFS865, ZNF91, ZNF92, ZNHIT3, ZSCANZ21, ZSCANZ5,
ZSCAN30, 2 ZSCAN32.
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CAAguauuuc,
CAAgugagca,
CAAgugauuc,
CAAguuaaaa,
CAAguuuagu,
CACgucaguu,
CAGgcaagua,
CAGgcaugag,
CAGguaaaag,
CAGguaaaug,
CAGguaacuc,
CAGguaagga,
CAGguaauau,
CAGguaauuu,
CAGguacagu,
CAGguaccgc,
CAGguacggu,
CAGguacuga,
CAGguagaca,
CAGguagcgu,
CAGguaggca,
CAGguagguu,
CAGguaguug,
CAGguaucag,
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AGUgugggug,
AUAguaagca,
AUAgugagag,
AUAgugugua,
AUGgcaaguu,
AUGguaaaga,
AUGguaacuu,
AUGguaagga,
AUGguaauga,
AUGguacgag,
AUGguaggcu,
AUGguaucag,
AUGguauggc,
AUGgucagug,
AUGgugagaa,
AUGgugaggg,
AUGgugggua,
AUGguuacuc,
AUGguugguc,
AUUguaagca,
AUUguacaaa,
AUUgugagcu,
CAAguaaaua,
CAAguaagau,
CAAguaauua,
CAAguaggau,
CAAguaucuu,
CAAgucagac,
CAAgugaggc,
CAAgugauug,
CAAguuaagu,
CAAguuucca,
CACgugagcu,
CAGgcaagug,
CAGgcaugca,
CAGguaaaca,
CAGguaaauu,
CAGguaacug,
CAGguaaggc,
CAGguaaucc,
CAGguacaaa,
CAGguacaua,
CAGguaccgg,
CAGguacgua,
CAGguacugc,
CAGguagacc,
CAGguagcua,
CAGguaggga,
CAGguaguaa,
CAGguaguuu,
CAGguaucau,

AGUgugugua,
AUAguaagua,
AUAgugagau,
AUAguucagu,
AUGgcaggua,
AUGguaaaua,
AUGguaagaa,
AUGguaaggg,
AUGguaaugg,
AUGguacggu,
AUGguagggg,
AUGguaucuu,
AUGguaugug,
AUGgucauuu,
AUGgugagac,
AUGgugagua,
AUGgugggug,
AUGguuagca,
AUGguugguu,
AUUguaagga,
AUUguaccuc,
AUUgugagua,
CAAguaaauc,
CAAguaaggu,
CAAguaauuc,
CAAguaggua,
CAAguaugag,
CAAgucagua,
CAAgugaggg,
CAAgugauuu,
CAAguuaauc,
CAAguuuguu,
CACgugaguc,
CAGgcaaguu,
CAGgcaugcg,
CAGguaaacc,
CAGguaacag,
CAGguaacuu,
CAGguaaggg,
CAGguaaugc,
CAGguacaag,
CAGguacaug,
CAGguaccuc,
CAGguacgug,
CAGguacugu,
CAGguagaga,
CAGguagcuc,
CAGguagggc,
CAGguaguau,
CAGguauaag,
CAGguauccu,
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AGUguuccua,
AUAguaagug,
AUAgugagcc,
AUCguaagcc,
AUGgcaugug,
AUGguaaaug,
AUGguaagac,
AUGguaagua,
AUGguaauug,
AUGguagauc,
AUGguagggu,
AUGguaugau,
AUGguauguu,
AUGgugaaaa,
AUGgugagag,
AUGgugaguc,
AUGguggguu,
AUGguuaguc,
AUGguuguuu,
AUUguaaggc,
AUUguacgug,
AUUgugaguc,
CAAguaaaug,
CAAguaagua,
CAAguaauug,
CAAguagguc,
CAAguaugua,
CAAgucuaua,
CAAgugagua,
CAAgugccuu,
CAAguuagaa,
CACguaagag,
CACgugagug,
CAGgcacgca,
CAGgcaugug,
CAGguaaaga,
CAGguaacau,
CAGguaagaa,
CAGguaaggu,
CAGguaaugg,
CAGguacaau,
CAGguacauu,
CAGguaccug,
CAGguacuaa,
CAGguacuua,
CAGguagauu,
CAGguagcug,
CAGguagggg,
CAGguaguca,
CAGguauaca,
CAGguaucga,



CAGguaucgc,
CAGguaugca,
CAGguauguc,
CAGguauugu,
CAGgucagaa,
CAGgucagug,
CAGguccagu,
CAGgucggcc,
CAGgucugga,
CAGgugaaag,
CAGgugacaa,
CAGgugacuc,
CAGgugagcg,
CAGgugagug,
CAGgugauua,
CAGgugcaga,
CAGgugcccg,
CAGgugcggu,
CAGgugcucg,
CAGguggaau,
CAGgugggac,
CAGguggggg,
CAGgugguug,
CAGgugucua,
CAGgugugcc,
CAGguguguu,
CAGguuagau,
CAGguuauca,
CAGguucacg,
CAGguucuau,
CAGguugaua,
CAGguuguac,
CAGguuuagu,
CAGguuuggu,
CAUgcagguu,
CAUguaagug,
CAUguagguu,
CAUgugagua,
CAUguguguu,
CCAguaagua,
CCAgugaggc,
CCCguauguu,
CCGguaaugg,
CCGgugagug,
CCUguaagac,
CCUguaucuu,
CCUgugaguu,
CGAguaggug,
CGGguaauuc,
CGGgucugag,
CGGgugaguu,

CAGguaucua,
CAGguaugcc,
CAGguaugug,
CAGguauuua,
CAGgucagac,
CAGgucaguu,
CAGguccauc,
CAGgucggug,
CAGgucuggu,
CAGgugaaau,
CAGgugacau,
CAGgugacug,
CAGgugagcu,
CAGgugaguu,
CAGgugauuc,
CAGgugcagg,
CAGgugccua,
CAGgugcgua,
CAGgugcugc,
CAGguggaga,
CAGgugggag,
CAGguggggu,
CAGguguaca,
CAGgugucuc,
CAGgugugcg,
CAGguguuua,
CAGguuagcc,
CAGguuaugu,
CAGguucagg,
CAGguucugc,
CAGguuggag,
CAGguuguau,
CAGguuucuu,
CAGguuugua,
CAUguaaaac,
CAUguaaguu,
CAUguaugaa,
CAUgugaguc,
CAUguuaaua,
CCAguaaguc,
CCAgugagua,
CCCguccugc,
CCGguacagu,
CCGgugaguu,
CCUguaagag,
CCUguauggu,
CCUguggcuc,
CGAguagguu,
CGGguaauuu,
CGGgugaccg,
CGGgugauuu,

CAGguaucug,
CAGguaugcg,
CAGguauguu,
CAGguauuuc,
CAGgucagca,
CAGgucaucc,
CAGguccauu,
CAGgucguug,
CAGgucugua,
CAGgugaaca,
CAGgugacca,
CAGgugagaa,
CAGgugagga,
CAGgugauaa,
CAGgugauug,
CAGgugcaua,
CAGgugccug,
CAGgugcguc,
CAGgugcugg,
CAGguggagu,
CAGgugggau,
CAGgugggua,
CAGguguagg,
CAGgugucug,
CAGgugugcu,
CAGguuaaaa,
CAGguuaggg,
CAGguuauua,
CAGguucaug,
CAGguucuua,
CAGguuggca,
CAGguuguca,
CAGguuugaa,
CAGguuugug,
CAUguaacua,
CAUguaauua,
CAUguaugua,
CAUgugagug,
CAUguuagcc,
CCAguaagug,
CCAgugagug,
(CCCgugagug,
CCGguacuga,
CCGgugcgcg,
(CCUguaagca,
CCUguaugug,
CCUgugggua,
CGAgugagca,
CGGguacagu,
CGGgugacuc,
CGGgugccuu,

CAGguaucuu,
CAGguaugcu,
CAGguauuau,
CAGguauuug,
CAGgucagcc,
CAGgucaugc,
CAGgucccag,
CAGgucucuc,
CAGgucuguc,
CAGgugaaga,
CAGgugaccc,
CAGgugagac,
CAGgugaggc,
CAGgugaucc,
CAGgugauuu,
CAGgugcauc,
CAGgugcgaa,
CAGgugcgug,
CAGgugcuua,
CAGguggauu,
CAGgugggca,
CAGguggguc,
CAGguguauc,
CAGgugugaa,
CAGgugugga,
CAGguuaaua,
CAGguuaggu,
CAGguuauug,
CAGguuccag,
CAGguucuuc,
CAGguuggcc,
CAGguuguga,
CAGguuugag,
CAGguuuguu,
CAUguaagaa,
CAUguacaua,
CAUguaugug,
CAUgugaguu,
CCAguaagau,
CCAguaaguu,
CCAguggguc,
CCGguaaaga,
CCGguauucc,
CCGgugggcs,
CCUguaagcg,
CCUgugagaa,
CCUgugugua,
CGCguaagag,
CGGguacggg,
CGGgugagaa,
CGGgugggag,

CAGguaugaa,
CAGguaugga,
CAGguauuca,
CAGguauuuu,
CAGgucagcg,
CAGgucauua,
CAGgucccug,
CAGgucucuu,
CAGgucugug,
CAGgugaagg,
CAGgugaccg,
CAGgugagag,
CAGgugaggg,
CAGgugaucu,
CAGgugcaaa,
CAGgugcaug,
CAGgugcgca,
CAGgugcuag,
CAGgugcuuc,
CAGguggcca,
CAGgugggcc,
CAGgugggug,
CAGgugucac,
CAGgugugac,
CAGguguggc,
CAGguuaauc,
CAGguuagua,
CAGguucaaa,
CAGguuccca,
CAGguucuuu,
CAGguugguc,
CAGguuguug,
CAGguuugau,
CAGguuuucu,
CAUguaagag,
CAUguaccac,
CAUguauguu,
CAUgugcgua,
CCAguaagca,
CCAguaauug,
CCAguuaguu,
(CCGguaagau,
CCGgucagug,
CCGguugguc,
(CCUguaagga,
CCUgugagca,
CCUguuagaa,
CGGgcaggcea,
CGGguaggag,
CGGgugaggg,
CGGgugggug,
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CAGguaugac,
CAGguauggg,
CAGguauucu,
CAGgucaaca,
CAGgucagga,
CAGgucauuu,
CAGguccuga,
CAGgucugag,
CAGgucuguu,
CAGgugaaua,
CAGgugaccu,
CAGgugagau,
CAGgugaggu,
CAGgugaugc,
CAGgugcaag,
CAGgugccaa,
CAGgugcgcc,
CAGgugcuau,
CAGgugcuug,
CAGguggcuc,
CAGgugggcu,
CAGguggguu,
CAGgugucag,
CAGgugugag,
CAGgugugua,
CAGguuaccu,
CAGguuaguc,
CAGguucaac,
CAGguucccg,
CAGguugaac,
CAGguuggug,
CAGguuuaag,
CAGguuugcc,
CAGguuuugg,
CAUguaagau,
CAUguacguu,
CAUgugagaa,
CAUgugggaa,
CCAguaagcc,
CCAguacggg,
CCAguugagu,
CCGguaagcc,
CCGgugaaaa,
CCUguaaaug,
CCUguaaguu,
CCUgugaggg,
CGAguaaggg,
CGGguaagcc,
CGGguaggcce,
CGGgugaggu,
CGGguggguu,

CAGguaugag,
CAGguauggu,
CAGguauuga,
CAGgucaaug,
CAGgucagua,
CAGguccacc,
CAGguccugc,
CAGgucugcc,
CAGgucuucc,
CAGgugaauc,
CAGgugacgg,
CAGgugagca,
CAGgugagua,
CAGgugaugg,
CAGgugcaca,
CAGgugccca,
CAGgugcgcg,
CAGgugcuca,
CAGguggaac,
CAGguggcug,
CAGgugggga,
CAGguggucu,
CAGgugucca,
CAGgugugau,
CAGguguguc,
CAGguuagaa,
CAGguuagug,
CAGguucaag,
CAGguucgaa,
CAGguugaag,
CAGguugguu,
CAGguuuacc,
CAGguuugcu,
CAGguuuuuc,
CAUguaagcc,
CAUguaggua,
CAUgugagca,
CAUguggguu,
CCAguaagcu,
CCAguagguc,
(CCCguaagau,
(CCGguaagga,
(CCGgugagaa,
CCUguaaauu,
CCUguaggua,
CCUgugaguc,
CGAguaaggu,
CGGguaagcu,
CGGguaggug,
CGGgugagua,
CGGguguguc,
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CAGguaugau,
CAGguaugua,
CAGguauugg,
CAGgucacgu,
CAGgucaguc,
CAGguccacu,
CAGguccugg,
CAGgucugcg,
CAGgucuuuc,
CAGgugaauu,
CAGgugacua,
CAGgugagcc,
CAGgugaguc,
CAGgugaugu,
CAGgugcacg,
CAGgugcccc,
CAGgugcgega,
CAGgugcucc,
CAGguggaag,
CAGgugggaa,
CAGguggggc,
CAGguggugg,
CAGguguccu,
CAGgugugca,
CAGgugugug,
CAGguuagag,
CAGguuaguu,
CAGguucaca,
CAGguucgag,
CAGguugagu,
CAGguuguaa,
CAGguuuagc,
CAGguuuggg,
CAGguuuuuu,
CAUguaagua,
CAUguaggug,
CAUgugagcu,
CAUgugugug,
CCAguaagga,
CCAguauugu,
CCCguauguc,
CCGguaaggc,
CCGgugaggsg,
CCUguaagaa,
CCUguaggug,
CCUgugagug,
CGAguagcug,
CGGguaaguu,
CGGguauuua,
CGGgugagug,
CGGgugugug,



CGGguguguu,
CGUgugagug,
CUAguaaguu,
CUCguaagug,
CUGguaaaau,
CUGguaacac,
CUGguaagau,
CUGguaagua,
CUGguacaau,
CUGguacuuu,
CUGguaggug,
CUGguauuga,
CUGgugaagu,
CUGgugagga,
CUGgugauua,
CUGgugggua,
CUGgugugug,
CUGguuuguc,
CUUguaaguu,
CUUgugaguc,
GAAguaaagu,
GAAguaagug,
GAAguacguc,
GAAgucagug,
GAAgugauuc,
GACguaaugg,
GAGgcaagug,
(GAGguaaaag,
GAGguaaaug,
(GAGguaagag,
(GAGguaaggg,
GAGguaaucu,
GAGguacagc,
GAGguacuag,
(GAGguagaag,
(GAGguaggag,
(GAGguagguu,
GAGguaguug,
GAGguaucuu,
GAGguauggg,
GAGguauugu,
GAGgucacug,
GAGgucagua,
GAGguccuug,
GAGgugaaaa,
GAGgugaccu,
(GAGgugagcc,
GAGgugaguu,
GAGgugcaca,
GAGgugcgug,
GAGguggacg,

CGGguucaag,
CGUguuuucu,
CUAguaauuu,
CUCguaaguu,
CUGguaaacc,
CUGguaacag,
CUGguaagca,
CUGguaagug,
CUGguacaga,
CUGguagaga,
CUGguaucaa,
CUGguauuuc,
CUGgugaaua,
CUGgugaggc,
CUGgugauuu,
CUGguggguc,
CUGguguguu,
CUGguuugug,
CUUguacguc,
CUUgugaguu,
GAAguaaaua,
GAAguaaguu,
GAAguaggca,
GAAgugagag,
GAAgugcgug,
GACguaugcc,
GAGgcaaguu,
GAGguaaaau,
GAGguaaauu,
GAGguaagau,
GAGguaaggu,
GAGguaaugg,
GAGguacagu,
GAGguacuau,
(GAGguagaga,
(GAGguaggca,
(GAGguaguaa,
(GAGguauaag,
GAGguaugaa,
GAGguauggu,
GAGguauuua,
GAGgucagaa,
GAGgucauau,
GAGgucgggsg,
GAGgugaaau,
GAGgugacua,
(GAGgugagcg,
GAGgugauau,
(GAGgugcaga,
GAGgugcucc,
GAGguggagg,

CGGguucaug,
CUAguaaaug,
CUAguaggua,
CUCguaucug,
CUGguaaacg,
CUGguaaccc,
CUGguaagcc,
CUGguaaguu,
CUGguacaua,
CUGguagaua,
CUGguaugau,
CUGguauuuu,
CUGgugaauu,
CUGgugaggg,
CUGgugcaga,
CUGgugggug,
CUGguuagcu,
CUUguaaaug,
CUUguacgug,
CUUguggguu,
GAAguaaauu,
GAAguaauau,
GAAguagguc,
GAAgugagcg,
GAAguguggg,
GACguauguu,
GAGgcacgag,
GAGguaaacc,
GAGguaacaa,
GAGguaagca,
GAGguaagua,
GAGguaaugu,
GAGguacaua,
GAGguacucc,
GAGguagagg,
GAGguaggcu,
GAGguaguag,
GAGguauacu,
GAGguaugac,
GAGguaugua,
GAGguauuuc,
GAGgucagag,
GAGgucaugu,
GAGgucucgu,
GAGgugaaca,
GAGgugacuu,
GAGgugagcu,
GAGgugaucc,
GAGgugcagc,
GAGgugcugg,
GAGguggcug,

CGGguuugcu,
CUAguaagcg,
CUAguagguu,
CUCgucugug,
CUGguaaagc,
CUGguaaccg,
CUGguaagcu,
CUGguaauga,
CUGguacauu,
CUGguagcgu,
CUGguauggc,
CUGgucaaca,
CUGgugacua,
CUGgugaggu,
CUGgugcgcu,
CUGguggguu,
CUGguuagug,
CUUguaagcu,
CUUguaggua,
CUUgugugua,
GAAguaagaa,
GAAguaaugc,
GAAguauaaa,
GAAgugaggu,
GAAguguguc,
GACgugagcc,
GAGgcaggga,
(GAGguaaaga,
GAGguaacag,
(GAGguaagcc,
GAGguaaguc,
GAGguaauug,
GAGguacauu,
GAGguacugc,
(GAGguagagu,
(GAGguaggga,
GAGguaguau,
GAGguauagc,
(GAGguaugag,
GAGguauguc,
GAGguauuug,
GAGgucagcu,
GAGgucauuu,
GAGgucugag,
(GAGgugaagg,
(GAGgugagaa,
(GAGgugagga,
GAGgugaucu,
GAGgugcagg,
GAGgugcuua,
GAGgugggaa,

CGUguagggu,
CUAguaagcu,
CUAguaugua,
CUCgugaaua,
CUGguaaaua,
CUGguaacug,
CUGguaagga,
CUGguaaugc,
CUGguaccau,
CUGguaggau,
CUGguauggu,
CUGgucagag,
CUGgugagaa,
CUGgugagua,
CUGgugcgug,
CUGgugugaa,
CUGguucgug,
CUUguaagga,
CUUguagugc,
CUUguuagug,
GAAguaagcc,
GAAguaauua,
GAAguaugcu,
GAAgugaguc,
GAAguuggug,
GACgugagug,
GAGgcaugug,
GAGguaaagc,
GAGguaacca,
GAGguaagcg,
GAGguaauaa,
GAGguaauuu,
GAGguaccag,
GAGguacugg,
GAGguagauc,
GAGguagggc,
GAGguagucu,
GAGguauaug,
GAGguaugcc,
GAGguaugug,
GAGguauuuu,
GAGgucagga,
GAGguccaua,
GAGgucuggu,
GAGgugaaua,
GAGgugagac,
GAGgugaggc,
GAGgugauga,
GAGgugccag,
GAGgugcuug,
GAGgugggag,
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CGUguaugca,
CUAguaagua,
CUAguauguu,
CUCgugagua,
CUGguaaauc,
CUGguaacuu,
CUGguaaggc,
CUGguaauuc,
CUGguacguu,
CUGguaggca,
CUGguaugua,
CUGgucccgc,
CUGgugagac,
CUGgugaguc,
CUGgugcuga,
CUGgugugca,
CUGguuggcu,
CUUguaaggc,
CUUguauagg,
CUUguuugag,
GAAguaagcu,
GAAguaauuu,
GAAguaugug,
GAAgugagug,
GACguaaagu,
GAGgcaaaug,
(GAGgcgaagg,
GAGguaaagu,
GAGguaaccu,
GAGguaagcu,
GAGguaauac,
(GAGguacaaa,
GAGguaccga,
GAGguacugu,
GAGguagcua,
GAGguagggsg,
(GAGguagugc,
GAGguauauu,
GAGguaugcg,
GAGguauguu,
GAGgucaaca,
GAGgucaggc,
GAGguccauc,
GAGgucuguc,
GAGgugaauu,
(GAGgugagag,
GAGgugaggsg,
GAGgugaugg,
GAGgugccca,
GAGguggaaa,
GAGgugggau,

CGUguaugua,
CUAguaaguc,
CUAgugagua,
CUCgugauua,
CUGguaaaug,
CUGguaagaa,
CUGguaaggg,
CUGguaauuu,
CUGguacuaa,
CUGguaggua,
CUGguaugug,
CUGgucggua,
CUGgugagca,
CUGgugagug,
CUGgugggag,
CUGgugugcu,
CUGguuguuu,
CUUguaagua,
CUUgucagua,
GAAguaaaac,
GAAguaagga,
GAAguaccau,
GAAguauguu,
GAAgugaguu,
GACguaagcu,
GAGgcaagag,
GAGguaaaaa,
GAGguaaaua,
GAGguaacuu,
GAGguaagga,
GAGguaauau,
GAGguacaac,
GAGguaccug,
GAGguacuug,
GAGguagcug,
GAGguaggua,
GAGguagugg,
GAGguaucau,
GAGguaugcu,
GAGguauucc,
GAGgucaagg,
GAGgucaggg,
GAGguccggg,
GAGgucuguu,
GAGgugacau,
GAGgugagau,
GAGgugagua,
GAGgugaugu,
GAGgugccuu,
GAGguggaau,
GAGgugggca,
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CGUgucugua,
CUAguaagug,
CUCguaagca,
CUGguaaaaa,
CUGguaaauu,
CUGguaagag,
CUGguaaggu,
CUGguacaac,
CUGguacuug,
CUGguagguc,
CUGguauguu,
CUGgucuggg,
CUGgugagcu,
CUGgugaguu,
CUGgugggga,
CUGguguggu,
CUGguuugua,
CUUguaagug,
CUUgugagua,
GAAguaaagc,
GAAguaagua,
GAAguacgua,
GAAguauuaa,
GAAgugauaa,
GACguaagua,
GAGgcaagua,
GAGguaaaac,
GAGguaaauc,
(GAGguaagaa,
GAGguaaggc,
GAGguaauca,
(GAGguacaga,
GAGguaccuu,
GAGguacuuu,
(GAGguaggaa,
(GAGguaggug,
(GAGguaguua,
GAGguaucug,
(GAGguaugga,
GAGguauuga,
GAGgucaaug,
GAGgucaggu,
GAGguccggu,
GAGgucuuuu,
GAGgugacca,
(GAGgugagca,
(GAGgugagug,
GAGgugauuc,
GAGgugcggs,
GAGguggacc,
GAGgugggcsg,



GAGgugggcu,
GAGgugguau,
GAGguguggg,
GAGguuagaa,
GAGguuaugu,
GAGguuggaa,
GAGguuugag,
GAGguuuuua,
GAUguaaguu,
GAUgugagcc,
GAUguguguu,
GCAguaagua,
GCAgucagug,
GCAgugaguu,
GCGguaagcu,
GCGgugagca,
GCUgcuguaa,
GCUguaagug,
(GCUgugagga,
GGAguaagcc,
(GGAguaggua,
(GGAgugaguc,
(GCguaagcc,
(GGGguaagaa,
(GGGguaagua,
(GGGguaggug,
(GGGguaugug,
(GGGgugagaa,
(GGGgugaguc,
(GGGgugugcg,
GGGguuugua,
(GGUguagguc,
(GGUgugaguc,
GUAguaagua,
GUAguuucug,
GUGguaaauu,
GUGguaagcg,
GUGguaauga,
GUGguagcgc,
GUGguaugau,
GUGgugagau,
GUGgugauuc,
GUGguuaggu,
GUUguaccac,
GUUgugggua,
UAAguaagcu,
UAAguacuag,
UAAgugagac,
UAAgugauuc,
UACguaacug,
UAGgcaagac,

GAGgugggga,
GAGgugguuc,
GAGguguggu,
GAGguuagac,
GAGguuauuc,
GAGguuggag,
GAGguuugga,
GAGguuuuuc,
GAUguacauc,
GAUgugagcu,
GAUguuagcu,
GCAguaaguc,
GCAguccggu,
GCAgugggua,
GCGguaaggg,
GCGgugagcu,
GCUguaaaua,
GCUguaaguu,
GCUgugagua,
GGAguaagcu,
(GGAguagguu,
(GGAgugagug,
(GCguaggua,
(GGGguaagag,
(GGGguaagug,
(GGGguagguu,
GGGguauguu,
(GGGgugagau,
(GGGgugagug,
(GGGgugugua,
(GGUguaagaa,
(GGUguaggug,
GGUgugcuuc,
GUAguaagug,
GUCguaagug,
GUGguaacau,
GUGguaagcu,
GUGguaauuc,
GUGguaggga,
GUGguaugca,
GUGgugagca,
GUGgugcgau,
GUGguuagug,
GUUguagcgu,
GUUguggguu,
UAAguaagga,
UAAguaguuu,
UAAgugagga,
UAAgugcgug,
UACguaagaa,
UAGgcaaguc,

GAGguggggc,
GAGgugucau,
(GAGgugugua,
(GAGguuagag,
GAGguucaaa,
(GAGguuggau,
GAGguuuggg,
GAUguaaaau,
(GAUguaggua,
(GAUgugagga,
GAUguucagu,
GCAguaaguu,
GCAgugacuu,
GCAguuaagu,
(GCGguaagug,
(GCGgugaguu,
(GCUguaagac,
GCUguaggug,
GCUgugaguc,
GGAguaagga,
GGAguaguau,
GGAgugaguu,
GGCguaggug,
GGGguaagau,
GGGguaaguu,
GGGguagugc,
GGGgucagua,
GGGgugagcece,
GGGgugaguu,
GGGguguguc,
GGUguaagau,
GGUguagguu,
GGUguggcug,
GUAguagcuu,
GUCgugagug,
GUGguaacua,
GUGguaagga,
GUGguaauuu,
GUGguagguc,
GUGguaugua,
GUGgugagcu,
GUGgugcuua,
GUGguuugca,
GUUguaugug,
UAAguaaaug,
UAAguaaggu,
UAAguauaaa,
UAAgugaggg,
UAAguuaagu,
UACguaagau,
UAGgcagguc,

GAGguggggg,
GAGgugugag,
GAGgugugug,
GAGguuaggu,
GAGguucaua,
GAGguuggua,
GAGguuugua,
GAUguaagca,
GAUguauggc,
GAUgugaguc,
GAUguucgug,
GCAguagaug,
GCAgugagcc,
GCAguugagu,
GCGguaauca,
GCGguggcuc,
(GCUguaagag,
GCUguauggu,
GCUgugagug,
(GGAguaagug,
GGAguaugac,
GGAgugcuuu,
(GCgugagcc,
(GGGguaagca,
(GGGguagaca,
GGGguaucug,
GGGguccgug,
(GGGgugageg,
(GGGgugcgua,
(GGGgugugug,
(GGUguaagca,
GGUguccgua,
(GGUgugguga,
GUAguaggua,
GUCgugaguu,
GUGguaagaa,
GUGguaaggc,
GUGguacaug,
GUGguaggug,
GUGguauguu,
GUGgugagga,
GUGgugggaa,
GUGguuugua,
GUUguauguu,
UAAguaacua,
UAAguaagua,
UAAguauaca,
UAAgugagua,
UAAguuccag,
UACguaagua,
UAGgcgugug,

(GAGgugggua,
(GAGgugugau,
GAGguuaaau,
GAGguuagua,
GAGguucuga,
GAGguugguc,
GAGguuuguu,
GAUguaagcc,
(GAUguaugua,
(GAUgugagug,
GAUguuuguu,
(GCAguaggua,
(GCAgugagcg,
(GCCguaaguc,
(GCGguacgua,
(GCGgugugca,
(GCUguaagca,
GCUgucagug,
GCUgugaguu,
GGAguaaguu,
GGAguauggu,
GGAgugggca,
GGCgugaguc,
GGGguaagcc,
GGGguaggag,
GGGguaugac,
GGGgucggag,
GGGgugagcu,
GGGguggggu,
GGGguuacag,
GGUguaagcc,
GGUgugagag,
GGUgugucug,
GUAgucagua,
GUGgcaagua,
GUGguaagac,
GUGguaagua,
GUGguacgau,
GUGguagguu,
GUGguccgug,
GUGgugaggc,
GUGgugggua,
GUUguaaggu,
GUUgucugug,
UAAguaagaa,
UAAguaaguc,
UAAguaugua,
UAAgugaguc,
UAAguucuuu,
UACguaagug,
UAGguaaaaa,
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GAGguggguc,
GAGgugugca,
GAGguuaaga,
GAGguuaguc,
GAGguugaag,
GAGguugguu,
GAGguuuuca,
GAUguaaggu,
GAUguauguu,
GAUgugaguu,
GCAguaaagg,
GCAguaugug,
GCAgugagcu,
(GCCgugagua,
GCGguacuug,
GCGguguguu,
(GCUguaagga,
GCUguccuug,
(GCUguggguu,
GGAguaauuu,
GGAgucaagu,
GGAgugggug,
(GGGguaaaca,
(GGGguaagcu,
(GGGguaggcc,
(GGGguaugga,
(GGGgucugug,
(GGGgugagga,
(GGGgugggua,
(GGGguuggac,
(GGUguaagcg,
(GGUgugagcc,
(GGUguugaaa,
GUAgugagua,
GUGgcuugua,
GUGguaagag,
GUGguaaguc,
GUGguacuau,
GUGguauaaa,
GUGgucuggc,
GUGgugagug,
GUGguggguc,
GUUguaagua,
GUUgugagcu,
UAAguaagag,
UAAguaagug,
UAAguauuau,
UAAgugagug,
UAAguuguaa,
UACguauccu,
UAGguaaaac,

GAGgugggug,
GAGgugugcu,
GAGguuaaua,
GAGguuagug,
GAGguugcag,
GAGguuguag,
GAGguuuuga,
(GAUguaagua,
GAUgucagug,
(GAUgugggua,
(GCAguaagaa,
GCAguauguu,
(GCAgugagua,
(GCGguaaagc,
(GCGguagggu,
(GCGguuaagu,
(GCUguaagua,
GCUgugagaa,
GGAguaagag,
GGAguacugu,
GGAgugaggg,
GGAguuaagg,
GGGguaaacc,
GGGguaagga,
GGGguaggga,
GGGguaugua,
GGGgugaaca,
GGGgugaggc,
GGGgugggug,
GGGguuggga,
GGUguaaguc,
GGUgugagcu,
GGUguugcug,
GUAguggugg,
GUGguaaaau,
GUGguaagau,
GUGguaagug,
GUGguacuug,
GUGguaucuc,
GUGgugaaac,
GUGgugaguu,
GUGguguccg,
GUUguaaguc,
GUUgugagug,
UAAguaagau,
UAAguaaguu,
UAAguauuuu,
UAAgugaguu,
UAAguuguau,
UACgucuggc,
UAGguaaaag,
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GAGguggguu,
GAGgugugga,
GAGguuaccg,
GAGguuaguu,
GAGguugcug,
GAGguuucug,
GAGguuuugg,
GAUguaagug,
(GAUgugagag,
GAUgugggug,
GCAguaagga,
GCAgucagua,
GCAgugagug,
GCGguaaaua,
GCGguagugu,
GCGguuugca,
GCUguaaguc,
GCUgugagcc,
(GGAguaagca,
(GGAguaggaa,
(GGAgugagua,
(GGAguugaga,
(GGGguaaacu,
(GGGguaaggg,
(GGGguaggua,
(GGGguauguc,
(GGGgugaaga,
GGGgugaggg,
(GGGguggguu,
GGGguuugcc,
(GGUguaagug,
(GGUgugagua,
GUAguaagau,
GUAguuaagu,
GUGguaaaga,
GUGguaagca,
GUGguaaguu,
GUGguagaua,
GUGguaugaa,
GUGgugagaa,
GUGgugauua,
GUGguuagca,
GUUguaaguu,
GUUgugaguu,
UAAguaagca,
UAAguaauaa,
UAAgucuuuu,
UAAgugaucc,
UAAguuuguu,
UACgugacca,
UAGguaaaau,



UAGguaaaca,
UAGguaacau,
UAGguaagag,
UAGguaagua,
UAGguaaugg,
UAGguaccag,
UAGguacugg,
UAGguagggg,
UAGguagugu,
UAGguauaua,
UAGguaugca,
UAGguauuaa,
UAGguauuuc,
UAGgucaucu,
UAGgucugug,
UAGgugagaa,
UAGgugaggu,
UAGgugcauc,
UAGgugggaa,
UAGguguaaa,
UAGgugugug,
UAGguuagug,
UAGguuugua,
UAUguaagca,
UAUguagguc,
UAUgucagaa,
UAUgugugua,
UCAguaagag,
UCAguaagug,
UCAgugagua,
UCCguaagca,
UCCgugagau,
UCGguagguu,
UCGgugagaa,
UCUguaaaag,
UCUguaaguu,
UCUguaugua,
UCUgugaguu,
UGAguaaggu,
UGAguacgua,
UGAguaugua,
UGAgugagau,
UGAguuaaga,
UGCguaaguc,
UGGgccacgu,
UGGguaaauu,
UGGguaagau,
UGGguaagug,
UGGguaggga,
UGGguaugag,
UGGgugacua,

UAGguaaaga,
UAGguaacca,
UAGguaagau,
UAGguaaguc,
UAGguaaugu,
UAGguaccua,
UAGguacuuc,
UAGguaggua,
UAGguaguuu,
UAGguauauc,
UAGguaugga,
UAGguauuac,
UAGguauuuu,
UAGgucauug,
UAGgugaagu,
UAGgugagac,
UAGgugagua,
UAGgugccgu,
UAGgugggac,
UAGgugugaa,
UAGguguugg,
UAGguucccc,
UAGguuuguc,
UAUguaagcc,
UAUguagguu,
UAUgucugua,
UAUguguuua,
UCAguaagau,
UCAguaaguu,
UCAgugagug,
UCCguaagcu,
UCCgugaguc,
UCGguaguaa,
UCGgugagca,
UCUguaagaa,
UCUguaauaa,
UCUguccucg,
UCUgugcgua,
UGAguaagua,
UGAguacguu,
UGAguauguc,
UGAgugagca,
UGAguuaaug,
UGCguaagug,
UGGgccececgg,
UGGguaacag,
UGGguaagca,
UGGguaaguu,
UGGguagguc,
UGGguaugua,
UGGgugagac,

UAGguaaaua,
UAGguaacgg,
UAGguaagca,
UAGguaagug,
UAGguaauua,
UAGguaccuu,
UAGguacuuu,
UAGguagguc,
UAGguauaaa,
UAGguauauu,
UAGguauggc,
UAGguauuau,
UAGgucacuc,
UAGguccaau,
UAGgugaaua,
UAGgugagag,
UAGgugaguc,
UAGgugccug,
UAGgugggag,
UAGgugugag,
UAGguuaagc,
UAGguucuac,
UAGguuugug,
UAUguaagua,
UAUguauccu,
UAUgugaaua,
UAUguuuugu,
UCAguaagca,
UCAguaucuu,
UCAgugaguu,
UCCguaaguc,
UCGguaaauu,
UCGguaugug,
UCGgugaggc,
UCUguaagau,
UCUguaauga,
UCUgugagag,
UCUgugugag,
UGAguaaguc,
UGAguacugu,
UGAguauguu,
UGAgugagcc,
UGAguuacgg,
UGCguacggc,
UGGguaaaau,
UGGguaacau,
UGGguaagcc,
UGGguaaugu,
UGGguaggug,
UGGguauguc,
UGGgugagag,

UAGguaaauc,
UAGguaacua,
UAGguaagcc,
UAGguaaguu,
UAGguaauuc,
UAGguacgag,
UAGguagcgg,
UAGguaggug,
UAGguauaac,
UAGguaucag,
UAGguauggu,
UAGguauuca,
UAGgucagcu,
UAGguccugu,
UAGgugaaug,
UAGgugagau,
UAGgugagug,
UAGgugcgca,
UAGgugggau,
UAGgugugca,
UAGguuagac,
UAGguuggua,
UAGguuuguu,
UAUguaaguc,
UAUguaucuc,
UAUgugacag,
UCAgcgacau,
UCAguaagcc,
UCAguaugga,
UCAgugauug,
UCCguaagug,
UCGguaagag,
UCGguauguu,
UCGgugagua,
UCUguaagca,
UCUguaaugu,
UCUgugagcu,
UGAguaacuu,
UGAguaagug,
UGAguagcug,
UGAgucagag,
UGAgugagga,
UGAguuaggu,
UGCguacggg,
UGGguaaagc,
UGGguaacua,
UGGguaagcu,
UGGguaauua,
UGGguagguu,
UGGguaugug,
UGGgugagca,

UAGguaaaug,
UAGguaacuc,
UAGguaagcu,
UAGguaauag,
UAGguaauuu,
UAGguacgua,
UAGguaggaa,
UAGguagguu,
UAGguauaag,
UAGguaucua,
UAGguaugua,
UAGguauucc,
UAGgucaggu,
UAGgucucaa,
UAGgugaauu,
UAGgugagcc,
UAGgugauca,
UAGgugcgua,
UAGgugggcc,
UAGgugugcc,
UAGguuagcc,
UAGguugguu,
UAGguuuuuc,
UAUguaagug,
UAUguaugua,
UAUgugagua,
UCAguaaaau,
UCAguaagcu,
UCAguauggu,
UCAgugggug,
UCCguaauag,
UCGguaagcu,
UCGguauuga,
UCGgugcgcu,
UCUguaagcu,
UCUguaggua,
UCUgugagga,
UGAguaagau,
UGAguaaguu,
UGAguaggua,
UGAgucuacg,
UGAgugagua,
UGAguucuau,
UGCguaugua,
UGGguaaagg,
UGGguaacuu,
UGGguaaggg,
UGGguaauuu,
UGGguaguua,
UGGguauguu,
UGGgugagcc,
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UAGguaaauu,
UAGguaacug,
UAGguaagga,
UAGguaauau,
UAGguacagc,
UAGguacguu,
UAGguaggac,
UAGguaguaa,
UAGguauaau,
UAGguaucuc,
UAGguauguc,
UAGguauucu,
UAGgucagua,
UAGgucucgc,
UAGgugacau,
UAGgugagcu,
UAGgugauuc,
UAGgugcgug,
UAGgugggcu,
UAGgugugcg,
UAGguuaggc,
UAGguugucc,
UAGguuuuug,
UAUguaaguu,
UAUguauguc,
UAUgugagug,
UCAguaaaua,
UCAguaaggg,
UCAgucccca,
UCAguugagc,
UCCguacuua,
UCGguacauc,
UCGgucagua,
UCGgugcuuu,
UCUguaagua,
UCUguagguu,
UCUgugagua,
UGAguaagca,
UGAguaaucc,
UGAguauaaa,
UGAgugaaua,
UGAgugagug,
UGAguugguu,
UGGgcaaguc,
UGGguaaagu,
UGGguaagaa,
UGGguaaggu,
UGGguacaaa,
UGGguauagu,
UGGguauuug,
UGGgugagga,

UAGguaacac,
UAGguaacuu,
UAGguaaggc,
UAGguaaucu,
UAGguacagu,
UAGguacuau,
UAGguaggau,
UAGguagucu,
UAGguauaca,
UAGguaugaa,
UAGguaugug,
UAGguauuga,
UAGgucagug,
UAGgucuggc,
UAGgugacca,
UAGgugagga,
UAGgugauuu,
UAGgugcuga,
UAGguggguu,
UAGguguggu,
UAGguuagua,
UAGguuuauu,
UAUguaagaa,
UAUguacgug,
UAUguaugug,
UAUgugaguu,
UCAguaacug,
UCAguaagua,
UCAgugagca,
UCAguugauu,
UCCguaugua,
UCGguacucc,
UCGgucuuag,
UCGgugguuu,
UCUguaaguc,
UCUguauaua,
UCUgugaguc,
UGAguaagcu,
UGAguaauua,
UGAguaugcu,
UGAgugaauu,
UGAgugaguu,
UGAguuguag,
UGGgcaagug,
UGGguaaaua,
UGGguaagac,
UGGguaagua,
UGGguacagu,
UGGguaugaa,
UGGgucuuug,
UGGgugaggc,
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UAGguaacag,
UAGguaagac,
UAGguaaggg,
UAGguaauga,
UAGguacauu,
UAGguacuga,
UAGguaggga,
UAGguagugg,
UAGguauacu,
UAGguaugag,
UAGguauguu,
UAGguauuua,
UAGgucaguu,
UAGgucuguc,
UAGgugacua,
UAGgugaggc,
UAGgugcaua,
UAGguggaua,
UAGguggugu,
UAGgugugua,
UAGguuaguc,
UAGguuugcc,
UAUguaagau,
UAUguacguu,
UAUguauuau,
UAUgugggca,
UCAguaagaa,
UCAguaaguc,
UCAgugagcu,
UCAguuuagu,
UCCguauguu,
UCGguagacc,
UCGgugaagu,
UCGguuagcu,
UCUguaagug,
UCUguaugac,
UCUgugagug,
UGAguaaggc,
UGAguacagu,
UGAguaugga,
UGAgugagaa,
UGAgugggaa,
UGAguuuauc,
UGGgcacauc,
UGGguaaaug,
UGGguaagag,
UGGguaaguc,
UGGguacuac,
UGGguaugac,
UGGgugaccu,
UGGgugaggsg,



[0412]

UGGgugagua,
UGGgugggua,
UGGguguuua,
UGGguuuaag,
UGUguaagua,
UGUgucagua,
UGUgugaguc,
UUAguaaaua,
UUAguuaagu,
UUGguaaaaa,
UUGguaacug,
UUGguaagug,
UUGguacaua,
UUGguagguc,
UUGguaugua,
UUGgucucug,
UUGgugaggg,
UUGgugcaca,
UUGguguguc,
UUGguugguu,
UUUguaagag,
UUUguacagg,
UlUgugagug,

UGGgugaguc,
UGGguggguc,
UGGguuaaug,
UGGguuugua,
UGUguaaguc,
UGUgucugua,
UGUgugagug,
UUAguaagaa,
UUCguaaguc,
UUGguaaaau,
UUGguaacuu,
UUGguaaguu,
UUGguacgug,
UUGguaggug,
UUGguaugug,
UUGgucugca,
UUGgugagua,
UUGgugggaa,
UUGgugugug,
UUGguuugua,
UUUguaagca,
UlUguacgug,

UGGgugagug,
UGGgugggug,
UGGguuaguc,
UGUgcaagua,
UGUguaaguu,
UGUgucuguc,
UGUgugcgug,
UUAguaagua,
UUCguaaguu,
UUGguaaaga,
UUGguaagaa,
UUGguaauac,
UUGguagagg,
UUGguauaaa,
UUGguauguu,
UUGgugaaaa,
UUGgugaguc,
UUGguggggc,
UUGguguguu,
UUGguuuguc,
UUUguaaggu,
UUUguacuag,

UUUgugcguc, UUUguguguc, %

UGGgugaguu,
UGGguggguu,
UGGguuagug,
UGUguaaaua,
UGUguacuuc,
UGUgugaccc,
UGUgugggug,
UUAguaagug,
UUCguaauua,
UUGguaaagg,
UUGguaagag,
UUGguaauca,
UUGguaggac,
UUGguauaca,
UUGguauugu,
UUGgugacug,
UUGgugagug,
UUGgugggua,
UUGguuaagu,
UUUgcaagug,
UUUguaagua,
UUUguacugu,
uGGguaccug.

UGGgugcgug,
UGGgugugga,
UGGguuaguu,
UGUguaagaa,
UGUguaggcg,
UGUgugagau,
UGUguggguu,
UUAguaaguu,
UUCgugagua,
UUGguaaagu,
UUGguaagcu,
UUGguaaugc,
UUGguaggcg,
UUGguauauu,
UUGguauuua,
UUGgugagac,
UUGgugaguu,
UUGguggguc,
UUGguuagca,
UUUguaaaua,
UUUguaaguc,
UUUguagguu,
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AUGguaugug,
CGAgcugggc,
AUGguagguu,
GAAgcaagua,
CCGguaugaa,
CUCguaugcc,
AAGguuggcu,
CGUguucacu,
(GCGguaagag,
AAGguaggau,
AAGgugaaga,
ACAgcccaug,
CUGguauuua,
UAAguaaaca,
AAGguaugcc,
AGUguaggug,
UCUgugaguc,
AUGgugagug,
GGGgcaagac,
AAGguaucuu,
AAGgucugug,
CAAgugaguc,
GAGgugggcu,
AAGguuguua,
GGAguaggua,
CAGgugcagu,

(GGGgugaggc,
AAAgcacccc,
GAGgucuguc,
AGGgugagca,
UGGguaaugu,
UAGguaagag,
UGAguaugug,
CGGgugggga,
CAGguguugu,
CCGguaagau,
UGGguaagug,
(CGgugagcc,
AGGguaaacg,
AAGguaucug,
CAGgugccac,
GAGguaacuc,
UCUguaaggc,
UAGguuugug,
CAGguguguc,
GACgugaguc,
AAGguggagg,
UAGguagguc,
AAGguacuug,
CAAgcaaggc,
UAAguuggca,
GAGguggguc,

CAGguaggug,
UAGguggggg,
CAGguaugug,
CAGgcaaguc,
CAGgugaggu,
UAGgcaaguu,
CCAgccuucc,
UAGgugggau,
GAAguuugug,
AAGguaaaga,
CAGguaagag,
CAGguaugca,
AUAguaagug,
AGGguauuug,
UCGguauuga,
GAGguggcgc,
CAGguuugug,
AACguaggac,
CAGguauuga,
UAUguaugcu,
AAGguauaug,
GCGgugagcu,
AGGguaggau,
GUGguaauua,
AGUgugaggc,
GCUgugagug,

AAGgucagua,
AGAguaacgu,
CAAguacugc,
AAGgugaggc,
AGAguaauag,
GGAguuaagu,
CCUguacgug,
CGGguaagga,
AUGgugagca,
(GGGgugaguu,
UAGgugagcg,
AUGguaccua,
UUGguacuga,
AAGgugaaug,
AAGguuugug,
CUGguaauug,
GAGguagggc,
GUAgcaggua,
CAGguauguc,
AAGguacugu,
CAGguucuua,
AUUgugagga,
AAUguguguu,
UCUguucagu,
GAGguuugug,
AAGguggagu,

AAGguuagag,
UCGgugaugu,
CACgugcgua,
CAGguaagua,
CAGguaugag,
GAGguaugcc,
CCUguaggua,
AAGguacuau,
CGGguucgug,
AGGguuggug,
GAGguaaaaa,
CAAguaugua,
GGUguaagcc,
CUGgugaauu,
AAUguacagg,
GAGguuugcu,
AAGguaacca,
GAGgucagac,
AAGgcaaggu,
CAGgugaacu,
AGGguaacca,
CAGgugcaca,
ACAguuaagu,
AGGguaggcc,
UGGgucugcu,
GGGgucaguu,
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UGGguggagg,
UGGguguguc,
UGGguucaag,
UGUguaagac,
UGUguaggua,
UGUgugagca,
UGUgugugag,
UUAguaggug,
UUCgugaguu,
UUGguaaauc,
UUGguaagga,
UUGguaaugu,
UUGguaggcu,
UUGguaucua,
UUGguauuuu,
UUGgugagau,
UUGgugaugg,
UUGgugggug,
UUGguuagug,
UlUguaaaug,
UUUguaagug,
UlUguauccu,

51 ~Zelo|

AUGgcacuua,
AAUgucaguu,
CCGgugagcu,
CCAguugggu,
AUGguaaguu,
AAGguguggu,
CAGguacgcu,
(GGGguaagcu,
AUUguccggc,
(GGAgugagug,
GCCguaaguu,
AUGguggugc,
(GAGguggaua,
CAGguuuuuu,
CAUguggguu,
UGUguacgug,
ACUgugaguu,
AGGguaugaa,
UUGgugagaa,
CACguaaaug,
CAGgugucac,
CAGguuggaa,
(GAGgugugug,
AAGguaucau,
CAGgugaucc,
AGCguaagug,

UGGguggcuu,
UGGgugugug,
UGGguucgua,
UGUguaagag,
UGUguaguua,
UGUgugagcc,
UGUguguucu,
UUAgugagca,
UUGgcaagug,
UUGguaaaug,
UUGguaaggg,
UUGguaauug,
UUGguaggga,
UUGguaucuc,
UUGgucagaa,
UUGgugagca,
UUGgugauua,
UUGguggguu,
UUGguuaguu,
UUUguaagaa,
UUUguaaguu,
UUUguauguu,
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UAAguaaguc,
AGGgucugag,
CAGguacuuc,
AAGguguggg,
UUGguggguc,
CAGgugggug,
GAGguucuuc,
ACGguagagc,
GAUgugugug,
AGUguaagga,
AAGguuuugu,
UAAguggcag,
GAUguaagaa,
CAUguaugug,
CAUgugaguu,
UAGguaaaga,
UAGguaauag,
GAGguuagug,
AAGguaaaau,
AAGgugugau,
AAAguucugu,
CUGgucacuu,
AAGgcegggcu,
UAGguaccuu,
CAGgucagug,
AGAguaugaa,
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UGGguggggg,
UGGguguguu,
UGGguuggug,
UGUguaaggu,
UGUguaugug,
UGUgugagua,
UGUguuuaga,
UUAgugaguu,
UUGgccgagu,
UUGguaaauu,
UUGguaagua,
UUGguaauuu,
UUGguaggua,
UUGguaugca,
UUGgucagua,
UUGgugagga,
UUGgugauug,
UUGguguggu,
UUGguuggga,
UUUguaagac,
UlUguaauuu,
UUUgugagca,

AAGgcaagau,
UGGgugagcu,
GAGgugacug,
CAGgcgagag,
CAGguuggag,
UUUguaagca,
UUAguaagua,
AAGguugccu,
CAGgugaaga,
AUGgucuguu,
UAGguaacug,
CAGgugagga,
UAGguauagu,
ACGgucaguu,
UUGguagagg,
UUGguaaugu,
CUAguaggca,
AAAguaagcu,
CAGgcacgug,
GGGguaagua,
GAAguauuug,
UUGgugaguu,
(GGAguaagug,
AUAgcaagua,
AAGguaugac,
AAGguaaggg,
GGGguagggu,



AAGgccagca,
AGAguaagga,
AGGguaagca,
GUGguaagca,
UUGguaaggg,
GAGgugagcc,
CUGguagguc,
UGUgugagcu,
CAGgugcuuu,
AGGguaaucu,
CUGgugaauc,
CAGguaaucc,
(GGGgugggca,
CCGgugacug,
GUUgugggua,
GAGgugucug,
CUGguaugag,
CAGgugaauu,
GAAguugggu,
CAGguagucu,
GAGgcgggua,
GAGguaagua,
(GAUgugagaa,
GAGguaaagg,
UAAguacuug,
AGGguauggg,
CAGguagugu,
AAGgugcgug,
UCCgucagua,
UUGgcaagaa,
CAGguccagu,
(GGGguacgug,
AAGgucaaga,
AAAguacacc,
UUGgugaggc,
CAGguccuua,
(GAGgugauua,
CUGgugagac,
(GGguaggac,
GAGguauucc,
ACCgugugua,
CAGgugaugg,
CAGguauuua,
CGGguuugug,
AGAguaaaac,
CAGgucucuc,
CAGguagugc,
CAUguaggua,
AGUguuguca,
CAGguauaau,
AGAguuagag,

CGAguaugcc,
UAGguaagac,
GAGguccucu,
CAGguuaaau,
AAGgcaggug,
GAGgugcugu,
GUGgcgcgeg,
AGGgugaauc,
AAGguaauuc,
CAGguacaag,
UAUguaugua,
UAGguauuug,
AAGgugggaa,
GUCgugauua,
AAGguacaag,
(GAGgugggac,
AACguaaaau,
UAGgugaaua,
CUGgugcgug,
AUGguaucug,
CGAguacgau,
CAGguucaag,
GUGgcgguga,
CAGgugugcu,
AAGguaaagc,
UAAguaagug,
GUGguaggug,
UAUguaaauu,
CAGgugcuuc,
UCCguaagua,
AUGgugaaac,
GAGguauggu,
AUGguaaguc,
CUGguucgug,
AUGgugugua,
CAAguaaucu,
ACGguaaaua,
CAGguuagga,
ACUguaaguc,
UGGguuaguc,
UAUguaguau,
(GCUgugagua,
CAAguacucg,
AAGgugagcg,
UCUgugagua,
CAGgcaugua,
ACAguaagag,
CAGguaggau,
CAGgugauuu,
GAGguacaaa,
CAGgugcguc,

GUGgugagcg,
(GAGgugagug,
CCAgcaggua,
UUGguaauaa,
ACGguaaaug,
UAAguaugcu,
CAGgugcaaa,
CAGgucaggg,
(GGGgugcacg,
CAGguaauuc,
CCUgcaggug,
UGGguagguc,
CAGgugagug,
CUUguaagug,
CUAgcaagug,
GGGgugggag,
GUGguaggga,
CAAguaugga,
CAGguacgag,
AAGguaaacu,
CAGguuguug,
UGGguuaugu,
CAGguauuag,
CUGguaugau,
UCGguagggg,
GAGguaagac,
CAAgugagug,
CAGgucagua,
CCAguuagug,
CAGguguaag,
GUAgugagcu,
UAGguauuau,
CAGgugagcu,
UCAguaaguc,
CAGguccucc,
AUGgcagccu,
AUGguaacug,
AUGgugacug,
AUCguaagcu,
CAGgcucgug,
UGGguaauag,
CAGguacaug,
CAAguaagaa,
GUGguaugga,
AAGgcgggaa,
CUGguaggua,
GGUgcacacc,
CAGgucuggc,
UAGguaucuc,
AUGguaccaa,
GAGguauuac,

AAUguaaauu,
CAGguguguu,
GAGguucgcg,
UAUguaggua,
GCUgugagca,
GAGgccaucu,
UAAguggagg,
AAGgucccug,
ACUgugcuac,
AGGgcacuug,
CAGguaucug,
CAGguaacag,
CUGguuguua,
UAGguaguca,
CUGgugagau,
GCAgcgugag,
CUGguaugug,
AUGguauggc,
ACAgugagcc,
GAGguaggug,
AAAguauggg,
GAGgugaguu,
GAGguuggga,
AUGguuaguc,
CAGguaggaa,
GAUguagguc,
AAGgugacaa,
ACGguacuua,
CCGgugggcg,
CUCgugagua,
CAGgugaaaa,
GAAguaggag,
CCAguuuuug,
GAAguacgug,
UUGguaaaug,
AAGgucagaa,
CAGgcgceguu,
UUGguauccc,
UAGguucccc,
UAGguagagu,
CAGgucugaa,
AAGguacagu,
AAGguaccuu,
CUGguaagga,
CAGguaugcg,
AAGgucaugc,
GAGguguaac,
GUGguuuuaa,
UAAguauguu,
UAGguagggsg,
ACGguacaga,

CAGgugcgca,
UUGgugagua,
CAGgugaucu,
CAGguaguau,
AUGguacaca,
UCAgugagug,
CAUgugggua,
CUGguagagu,
CAGguaccua,
UAGgugagaa,
(GAGgugaggu,
AGCgugcgug,
CAGguaauag,
CUGguaaguc,
CAGgugggca,
(GAGguaaaga,
CUUguaagca,
GAGgucaugc,
AAGguaagua,
CUGguaagca,
UAGgcugguc,
ACGgugaaac,
AAGgcuagua,
CUGgugagaa,
AGUguaagca,
CAAguaggug,
CCAgcguaau,
GAGgucagca,
AGGgugcaug,
GAGguguuuu,
AGGguacagg,
UCGguaaggg,
CAGgugggag,
CAGgugacaa,
GCUgugaguu,
AACgugaggc,
CAGguauaga,
CUUguaggac,
GGUgugagca,
UAGgugcccu,
AAAguauaaa,
GAAguuguag,
ACGgugaggg,
GAGguaccag,
AGGguaaaac,
CAGguacaca,
AAGgugugua,
CAGgugggaa,
AAGguugagce,
UGAgucagaa,
CAGgucuucc,
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(GGUguaugaa,
AGGgcgaguu,
ACUguaagua,
AAGgugugcc,
GUAguguguu,
CAGgugcuac,
GAGguagggu,
UAGgucaguu,
CAGguagcuu,
GAGguaaugc,
CUGguaaaac,
AAGgucagga,
UAGgugaguu,
AGGgugagcg,
AUGgcucgag,
GAGguaugua,
AAGguaggga,
CAGguacccu,
(GGAguaaggc,
AGGguaagag,
AAGguaagga,
GAUguaacca,
AAGgugggcg,
CAGgccggcg,
CCCgugagau,
AUAguaaaua,
ACGgugaggu,
UAAguaugua,
(GGGguaggau,
(GAGgugagca,
AAGguaacgc,
CCGguaageg,
AAGguauuau,
UGGguaagaa,
AUGgucugua,
CAGgcacgca,
AAGguuuguu,
AAAguguguu,
CUGguuggua,
AAAgugagua,
GUGgugaguc,
CAGgugauua,
UGAgcaggca,
CCGgugagug,
AAGgugacug,
GAUguacguu,
UAGguacuua,
UGGgugagua,
AGAguaaaga,
AAGgcaauua,
AAGguaaggu,

CUUgugaguu,
CAGguuuugc,
AAGguaaauc,
UGGguaagag,
ACUguaagag,
AAUgugggug,
AAAgugaguu,
AAAguaaggg,
UGGgugaggc,
CCAgugaguu,
UGUgugugcu,
GGUgugagcc,
AGAguaaguu,
CAGguaugga,
CUGguacguu,
AAGgugagac,
AUUguaagcc,
ACAgugagac,
GAGgugugua,
AAAguaaagc,
AAGguuuccu,
AAGgugceggg,
CAGgcaggga,
CAGgugacug,
GUGguuguuu,
GAGguugggg,
GGGguauauu,
GGGgucagac,
UAGgugggcc,
GAGguaaagu,
AAGguauacc,
GAAguaauua,
AAGguaaaua,
UGUguagggg,
CAUgcaggug,
ACGguccagg,
CAGguaugaa,
CAGguuucuu,
GGGguuaggg,
GAGguucaua,
AGUgugauua,
UAGgugaauu,
GGGgugaccg,
AAGguuagaa,
AGGguauguu,
ACAguacgug,
GCGguacugc,
CGAgugagcc,
GGUguaagua,
UUGguaagau,
GAGguaauuu,

SIS 10-2022-0158237

AAGguaucuc,
UUUgugaguu,
CAGgcaaaua,
CAGgcaagca,
CCCgcagguc,
GAGgugugaa,
AGGguucuag,
CAAguaugug,
CUGguacauu,
AAAguaugug,
CAGguuaagu,
CUGguaagua,
UAGguaaucc,
AUUgugacca,
UUGgugugua,
AAGguacaau,
AUGguaagcu,
CAGgucugau,
AAGgucauuu,
CAGguuugag,
UUGguaaaac,
CCGguacgug,
AAUguuaguu,
AAAguaaggu,
CAGguuugcc,
GAGgcgagua,
CAGgugagua,
AAUgugugag,
GAGguguucg,
AAGguacguu,
CCUgugagau,
CAGgugaguc,
AAGgugcugu,
(GAGguaggca,
CUGguacacc,
UCUguacaua,
UAGguuggua,
(GGGguauggc,
UGAguaagaa,
UUGguaagag,
UUGgugugug,
GGUguuaaua,
GAGguaaaug,
GAGguacuug,
AAGguaugua,
ACGguaccca,
UGGguaaguc,
AAGguauggc,
GGGgugagcu,
CAGguacaga,
AGUguaggcu,



AAAguaagcg,
UUGgucagca,
UGCgugagua,
UAGguauuuu,
CCUguagguu,
GGGguucgcu,
AAGguuguag,
CAGguagggg,
AAGgugccua,
CAGgucagcc,
GAGguaggcc,
CAAgugcuga,
AAAguaggua,
AGAguaauua,
(GGGgugagca,
CCGguaacgc,
AAGgugacuc,
CAGguccccc,
AAGguaugau,
AGGguagggc,
CAGguaaggu,
UAAgugaguc,
(GAGgugaagg,
CCAguuagag,
CAGgugagau,
(GAUgugagua,
AAGguaacac,
AGCguaagau,
GGUgugugca,
CCCgugguca,
UCAgcagcgu,
CUGguaaaag,
UAGgugagac,
AAGgcaugug,
UGGguaagua,
CGGguggguu,
AGGguaauac,
UAGguucgug,
(GGGguaageg,
CAGguauucu,
CAGguauggg,
(GGAguaagua,
AAGguaggag,
CAGgugugag,
CAGguuuaag,
AAGgugagcc,
UGGguaacug,
GAAguaaaga,
CAGgugaaag,
AUCgcgugag,
AAGguagaga,

CCUguaagcc,
CAGgcaaguu,
AGAguaggga,
AAGguacaca,
CAGgugugua,
CCGgucagag,
AGUguaaguu,
UAAguuaaga,
UUGguaggga,
CAGgcggugg,
UAGgugagcc,
GUCgucuuca,
ACAgugaauc,
AGUgugagug,
GAGguugcuu,
CAGgucagaa,
AUAguaagua,
CAGgucaggu,
AGGguagagg,
GUGgugagua,
CAGguaaugu,
CAGgugcacu,
AAUguggggu,
UGGgugaaaa,
CUGguuuguu,
UGUguaagac,
CAGguaaagc,
AAGgucaggc,
UGAgugagaa,
AUGguaagac,
AAGgugggau,
CCGgugcgga,
CAGguaauua,
CUGguauguu,
UGGguaaaaa,
CCAgcuaagu,
UGCgugugua,
AAAguuagua,
(GCCguaagaa,
UGGguaacgu,
UUUguguguc,
GAGgugggug,
GGAguaugug,
UAGguuugcg,
CUGguaaguu,
CAAguaagug,
AAGguuugau,
UUGguaagcu,
UGGguuguuu,
AGGguaagcc,
ACGguaauaa,

AGGgugauuu,
AAGguauaua,
UGUguaggua,
AAGguaggua,
CUGguaagcc,
GUAguaugag,
CGGguaaguu,
AUGguggguu,
AAGguaaaca,
CGAguaagcu,
UAGguaggca,
CAUguaagaa,
CAGgugugcg,
(CCGgugagcg,
AAGguaucgc,
AAGguacuga,
(GAGguaaacc,
CGGguaaguc,
AAGguggguu,
CAGguaugua,
AGGgugaggc,
ACGguaagua,
UCGgugcgug,
AGAguaagau,
UGGguaggua,
GAGguagccg,
AAGgcaagua,
GAGguauuca,
CACguguaag,
GAGgugugga,
CGGgugcgcu,
CAGguacuca,
CGUguaagcc,
UAAgucauuu,
AAGgugagcu,
AAGguuuguc,
CCAguaacca,
UGGgcaaguc,
GAGgucggga,
UUGgugagag,
CAGguacuua,
ACUguauguc,
UUGguauuuu,
CUGguaagaa,
GGGgugagag,
CAGgucaguc,
UGUgcuggug,
UAGguaccag,
GGGguaggug,
AGGguagcag,
CUGguacggu,

UGUguaugaa,
AAGgucugga,
UAGguaggau,
UGGguagguu,
AAGgugauuc,
CGUguaagau,
UCGgugcgga,
UAGguaaguu,
CGGgugugag,
CCCgugagca,
GCGgugcgug,
GUAguaagga,
CAGgucggcc,
AAGguaaccu,
CCGguaaagg,
GAGgugacca,
CAGgugggau,
ACGguauggg,
CAGgugugaa,
AAGguacauu,
CAGguauuuc,
GAGguauccu,
UUGguaaggc,
CAGguaauug,
CAGguuagug,
UAGgugaucu,
CGCgugagcc,
AAUguaaagu,
GUGguuggua,
AGUguauccu,
CAGgugucug,
CAGguagcaa,
CUUguaaguu,
CAUguaauua,
UACgugaguu,
GAGguuagac,
AGGgucuguc,
AAGgcacagu,
UUGguauugu,
UAGguacccu,
AUGguauacu,
ACGgugagua,
CCUguuguga,
ACGguuguau,
UGGguggguu,
GCGguauaau,
UGUguaccuc,
AGGguaucau,
CAGgugccca,
UUCguuuccg,
GAGgucacag,

CUGguacaca,
CAGguacgca,
UAAgugagug,
ACAgcaagua,
CAGguagcua,
UGAguaggca,
UAGguaagua,
CUGguaaauu,
GGGgugugag,
AAAguaauga,
AUGgugagua,
UAGguuugua,
AAGguaguau,
AAGguugugg,
AAAguuaaug,
(GGGgugagcc,
CAGgugagaa,
GAUguaaguu,
UUGguaugug,
UUAguaagug,
CAGgucugga,
UCUguaaguc,
GAGguaagug,
CAGgccgguc,
CAGguguucg,
CAGguacgug,
AGUgugcguu,
CAGguaacaa,
GCAgccuuga,
UGAguguguc,
AGCgugguaa,
GAAguugagu,
AAGguaacuu,
AAUguaaaga,
AGGgugagcc,
GAGguaccuc,
UGGguaugua,
GUUguaaguc,
AGUgugagac,
GGGgugcguc,
AGUgugagcc,
CUGguaaugu,
UUUguaagaa,
AAGguugggg,
GAGguuuguu,
UAGguaaagu,
UGGguacagu,
CAGguaaaaa,
AGCgugagau,
AAGguaagcg,
UAUguaaguu,
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AGGguagaga,
AGGgugeggg,
GCUguaagua,
(GAGguaggag,
GUUguaagug,
UCAguaugua,
GAAguuagau,
CCGguaagga,
UCCguggguc,
CUGguaagcu,
GGGgugaggg,
CAAguuagag,
ACUgucaguc,
AAGgcauggg,
UAGguacgag,
AAGguacagg,
AGGguaaaaa,
CAAguaauau,
UUGguaucuc,
AAUguauauc,
GGGgugugcu,
CAGguauuca,
AAAguaagau,
CCGguaagag,
CGGguagguc,
CUUgucaguc,
GAUguaagca,
UCGguaggug,
CGAgugugau,
UGGguaaucu,
AAUgugaaug,
GAGguggagg,
UCGgcaaggc,
UAGgugcuca,
CGGgugagga,
UUUguaaguu,
GUGguaagcu,
AAGguuugcc,
CUGgugggga,
AAGgcaggag,
ACAguaacga,
AAGguaucag,
UAGguaacau,
AAGgugaauu,
UGGguaaaug,
UAGguggauu,
AUCgucagcg,
ACGguaauuu,
CCAgugagug,
UGGguaagcc,
CUGguacgcc,

AUAguaagca,
AUGguaagug,
(GAAguaagaa,
UGGgugaguu,
AUGguaagca,
GAGguaucug,
(GCUgugagac,
(GAGgcaggca,
ACGguaaauc,
CGGguaacca,
GAGgucacac,
AAGguagagu,
UCUgcagccu,
AAGgucagag,
ACCguaauua,
AUGguaauua,
(GAGgugugac,
CAGguugggg,
GGGgugagug,
CUUguaagua,
UAGgugagug,
UGUguaagug,
UAGgucuuuu,
GAGgugagcu,
GUGguacaua,
GAGguaucac,
AAGguaauag,
AAAguaaguc,
CAGguauaua,
AUGgcagguu,
UCGgugagac,
AGGguaugag,
GAGguucucg,
AAGguaaugg,
UGGgugagag,
GAGguuagga,
CAGguaaccu,
CUUgcauggg,
AGAguaaggu,
ACGguacauu,
CUGguaccca,
CAGgugcccc,
CAGguaagca,
GGGguuaguu,
CAGgcaggcc,
GAGgucugga,
CAGgucuugg,
AUUguaaguu,
AGGguagaug,
CAGguauggc,
CAAguaagau,
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AGAguaugua,
AAAgugauga,
UCGgugaggc,
(GCGgugagau,
AUAguaggga,
AGAguauuuu,
CAGgcaggua,
CAUguaagug,
UCAguaggua,
CAGgucgcac,
CAGguaggcc,
AAGgugagau,
CGAguaagug,
ACGguaaggu,
(GGGguaagga,
CAGgugagag,
CACguaagcu,
CCUgugcugg,
CUGgugugug,
GAGguuagua,
AAUguaaccu,
CCAgcaaggc,
GAGgucugau,
CUGguaagac,
AAGguacuaa,
GAGguaauga,
GGAgcaguug,
CGGgugcagu,
UAUguaugug,
GAGguaagau,
UAGguaaagc,
UAGguaugcu,
GAGgugggcs,
GAGguacuga,
GGUguaagcu,
CAGguaggga,
AAGgugaguu,
(GCGgugagua,
CCGguggguc,
GAGguaguua,
CAGguaaccc,
AGUgucagug,
CAGgucacag,
ACGguaaggc,
CACgugcagg,
UCGgucaguu,
GAAguuggua,
GAGguacagu,
UGGguguguc,
UGUguaagua,
CUAgugagua,



CCGguaaccg,
AGAgugagua,
GAGgugaguc,
UGAguaagau,
CAGguacgcc,
UGGguguggu,
AAAguagcag,
AGGguaccuc,
CCUguacggc,
CAGguuuaua,
UlUguccgug,
(GGGguaugga,
AGGgugcgua,
CAGguaauuu,
AUGguaugcc,
UGGguacaag,
ACUgugguaa,
CAGguggaua,
CGAguaggug,
AGAgugagug,
GCAgugagua,
GGGgucuggc,
AAGguacuuc,
AUGgugugug,
AAGgugguuc,
GAGguauuua,
AAUgugagug,
UAGgucagug,
CAGgugcgcg,
AAGgugagca,
UCAguaaguu,
AAGgcaaggg,
GUGguaagac,
CAGgcauggc,
UAGguuuguc,
CGGguaaggc,
AAGgugguca,
CAAguacgua,
UAGguuagga,
AGGgugaguu,
GAGguguuuc,
CAGgucgugg,
UAGgugggcu,
UUGguaagac,
CAGguauuaa,
CGGguaccuu,
CAGgugcgag,
CGGguaagag,
CAGguaacuu,
UUUgugagua,
UAGguaauuc,

CUUguaaguc,
AAGguagguu,
CUGguagccu,
AGAgugagca,
CCAguuacgc,
AAGguuggga,
GAGguaaccu,
CAAgugcgua,
UAGguauguc,
CUGguaaagc,
GAGguagguu,
UUUguaagug,
(GGCgugagcc,
CAGguaacgc,
AAGgugugug,
AUGguaggug,
GAGguaggcu,
GGAguagguu,
UCCguaagug,
UCUguauguc,
CAGguugcuu,
GCUguggggu,
AAGguaagaa,
UUGguacuau,
UGGgcauucu,
GAGgucuaca,
AAGguagauu,
AGAguaggaa,
AAAguauggc,
GAUguaagcc,
UCAgcaguga,
CAGgugucgg,
UAGguccuuc,
AAAguacuug,
UAGgugggag,
AAGgcgagga,
CAGguaccuc,
UCUguaagug,
UGAguaagcu,
GUAguagucu,
AAGguaaauu,
GAAguaugcc,
AUGgugagau,
CCGguuaguc,
CAGguggauc,
CUAgugaguu,
UAGgugcucc,
UUUgucggua,
CCUgugagua,
CUUguacgcc,
AAGgcauggu,

GUGgugagaa,
AAGguaugcg,
CAUguaugua,
GUAguucuau,
ACUgugguga,
AAGguuugga,
AAGgugggca,
AGAguaagac,
UAGguccaua,
AUGgugagcu,
ACCgugagug,
GUGguaagag,
CGAguuauga,
CUGguacacu,
CUGguggguc,
(GAGguaagcc,
(GAGguaugca,
GAGguaggau,
UCGguacagg,
UGGgugaguc,
AGGguagagu,
UUGguaaguc,
CCGguacagc,
CAGgucggug,
AUGguaagcc,
GUUguagguc,
AUGguuugua,
CUGguacuuc,
UGAguacgua,
CAAguaauuu,
AAGguaccac,
CAGguggcua,
GAGgcaaguc,
CAGgugauuc,
GAGguaaguu,
CAGguaguuc,
AUCguaagua,
AAUguaagug,
AGAguaagag,
GUGgcugaaa,
CAUguacauc,
UCGgugcccu,
CAGguaacac,
GAGguaagaa,
AGAgugcgua,
CUAguaagug,
AAGguggugg,
UAGguuaagu,
CAGguuauau,
AGAguaagug,
AGAguaagca,

ACCguaugua,
CCUguaggcu,
GAAguaacuu,
GAGguaauca,
GAGguaaguc,
UCCgugagug,
AGGgugagua,
GUGguaaaua,
(GAGgugaaaa,
CAGgugguug,
CAAguaagcu,
AGUgugaguu,
CAGguaaaga,
CUGguuagug,
CAGgugaggc,
AUGgcaagua,
AGGguaguuc,
GGGguuugug,
CAAguaagcg,
UCGguuagua,
UAGgucaggu,
AAGguagaag,
GCGgugcgga,
CAGgcauggg,
AGGgucagug,
CAGguacucg,
GAGgccccag,
CUCguaagca,
CUGguacgga,
CAGgugugug,
UAAguaggug,
GAGguugcca,
GAGguaacau,
UUGguagguu,
AAGguagccg,
CAGguaagga,
CCGguacaua,
AGGgucuguu,
AUGgcaggug,
CAGguuaguc,
AAGguuugaa,
GAGgucaguc,
CCGguauccu,
UGGguaaguu,
AAGgugaccg,
CAGguacaac,
AAGgucuguu,
GUGguaagaa,
CUGgugaaca,
UGGguaggug,
AAGguaggaa,

GUAguaagug,
ACAguagaaa,
(GAAguaagau,
UAGguaugga,
AUUguaggug,
CGGgugagug,
UGGguaaggu,
(GAUguaagcg,
AAAguacuga,
GUAguaaguu,
ACAgugagua,
AAGgcaagcg,
UUGgugaaga,
CAGguacuug,
AAGguuaguc,
AAGguauauu,
CAGguauccu,
UAGguaauug,
AAGguccgcg,
GAUguaugca,
(CGCguaugua,
AAUgugaguc,
CAGguacaua,
AUGguaucuu,
AGAguacgua,
GUCguauguu,
AUGgucaguu,
CAGguaacua,
CAAgugaccu,
UGGgugaggg,
AAGgucagcc,
CAGgccgugg,
CAGguauauc,
UAUgugagca,
CAGguggugc,
CCUgugagug,
GCGgugagug,
GAGguacugc,
UAGgcaagua,
CUGgugagca,
CCAgcaagug,
CAGgugagac,
UAGguaagcu,
(CCGgugagaa,
AGAguaggug,
UAGgugugug,
CAGgugggcc,
CAGguauugg,
AAGguauaaa,
UGAgcccuge,
CAAguaagua,
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UUGgugggua,
CCGguuagua,
AAGguuagau,
UAGgugggac,
ACCgucagug,
AGAguaagcu,
CUUgucagug,
GAGguaaagc,
UUGguaagcg,
CAGguaauac,
UUGgugagau,
UAAgugagua,
AGGguaaugg,
CACguaagua,
AAGguagcug,
(GCGgugagag,
AGGguaaguc,
AAGguaaccc,
AAUgugagua,
GAGguuggug,
GAGguauuaa,
AAGgucagcu,
CUGgugagga,
AAGguaacua,
AAGguaggca,
AAGguacuuu,
UCUguaagga,
CAGguggcug,
AAGgugaugu,
AAGgugaccu,
CAGguaacuc,
UUGguauaug,
UCGguugguu,
CAGgugagcg,
UGAgucaguu,
AAGguaaaug,
(GAGgugguau,
AGGguaaggc,
AUGguaggua,
UCAguaagug,
UAGguaauaa,
UUUgucugua,
UCAguacauc,
CClUgugaggsg,
ACUguaugua,
CAUguacggc,
AAGgucaguc,
GCUguaaguu,
GAGguaagca,
UGUguaugua,
ACUguaauug,

CGGguacuuu,
CGGguaggeg,
AAGguaauca,
GAGguacaug,
AAUgugaggg,
CAGgcaagcu,
UAGgugcgcu,
UAGgugagua,
CAGgcaagcg,
CAGgcaaggc,
AAGguagucu,
AGGgugagug,
AAGguccaga,
GUGgugcggc,
(GAGgucagga,
AAGgugcuuc,
AGGgucaguu,
ACGguaagaa,
CAGgugaaug,
GAGguggggc,
CAGguaaacu,
AAGguaagag,
CUGguaggug,
CAGgugggcg,
AAGguauuca,
AGAgugagau,
CAGgucgggc,
UGGguccgua,
AAGgucugca,
UAGgugugag,
AAAguaagag,
GAGguugagu,
CAGgugaacc,
AAUguaauaa,
CUGguaggcc,
(CCGguaauua,
CUGgugugga,
AAGgcaagag,
GCAgcccgcea,
AAAgugauug,
GAGgcaagug,
CAGguagaua,
UAGguuugcc,
ACGguaggag,
UAGgucaauu,
AUGgugugag,
CAGguuuuua,
CUAguaagua,
AAGgugaagc,
AAGguagagg,
CAGgucugug,
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UGGguaaaua,
GCAgugagug,
AAUguaugua,
UGGguaaggc,
ACUgugagug,
UAGguauauu,
GAGgcaaauu,
CAGguaacau,
UUUgcagguu,
AAGguaauuu,
CAGguaaagg,
AGUguacgug,
AGUgugaguc,
GAGgucaguu,
GUUguaggua,
UAGguacauc,
CAGguuggga,
GAGguagggg,
GUGguaaggc,
UGGgucaguc,
AAAguaaguu,
AUGgugagga,
AACguagguu,
CACgugagga,
CAGguagauu,
AGUguuggua,
CAGguaagcc,
GAGguugugc,
AAAguuugua,
CAGgcagguc,
AAGguagaua,
(GAGguagguc,
CAGgucuuuu,
AAAguaaggc,
CAAguaagga,
CAGguaaguu,
GAGguaauuc,
CAGguggguu,
ACGguaaacu,
UAGgucugga,
CAAgugauuc,
UGGguaucag,
AUGguaagaa,
ACAguauguc,
AGUguguaag,
AGGguggaag,
AACgugaggu,
UCGguaaaua,
CAGgugaguu,
GAGguggggs,
UCGguaccga,



CUGgugagag,
GAGguggugg,
GAGguaaaac,
UGAguaaguu,
UAGguauggc,
CUGguaaaua,
ACAguaagua,
AAGguagggg,
CCGguagguu,
UGAgugagug,
UCGguagguc,
CGGguuagua,
GAGgcaugug,
AGGgugagau,
AAGgugcagg,
AAUguaagga,
UGAguaaguc,
CAGgugucag,
CAGguaguug,
(GGGguaaguc,
UAGguuagug,
CAGguacccc,
AAGgucccuc,
AGGguaauca,
CAGguauagu,
AAGguaaacc,
CCGgccacca,
CAGgcgagca,
AUGguaaaac,
UGAgugaguu,
GUGguacgua,
AGUgugagcu,
UGGguggguc,
GGGguggggs,
CAUguaagac,
ACCgucagga,
CAGgugaugc,
GAGguaucca,
CUUgugugca,
AAAguaagua,
AAGguaugca,
AAGguauauc,
GAGguguagu,
UUGguacgua,
AAGguucaga,
AGAgugagga,
CAGguaccac,
GUGguaguag,
GUGguaaguu,
GAGgugagua,
CAGguaaccg,

AAGguuugcu,
ACGguauugg,
UCUguaagau,
GAGgugagac,
CAGguauuuu,
UGUguaagcg,
(GGUguaaggu,
CAAguccacc,
AGAguaugga,
AAGguacaug,
CGGgugaggc,
GCGguaguaa,
CAGgcaagag,
GAGguuugua,
CAGgucuguc,
CAGguuuguu,
CUGgugggug,
AAUguacgca,
CCUgugaaua,
AAUguaugau,
ACGguaaaac,
UCUguaagac,
UCGguaaguc,
AAGguucagc,
CAGguauuac,
AAGguacugg,
GAGguaacuu,
UAGguauggu,
GCUgcaggug,
(GGAguaugua,
AAGguacagc,
AAGgcaaaac,
(GCUgcugagc,
AAGguacaua,
CUGguaugua,
CGUguucgau,
AAGgugagga,
UAAguaagcu,
UGAgcugggs,
GAGgcaacca,
GCUgugcgug,
AGCguaagcc,
GAGguguccu,
UCUguacgua,
AGGguacuuc,
GAGguaugac,
UAAguaccug,
CUAguuuagg,
AGUgugagag,
GCAgcccecegg,
AAGguuugca,

AUGguaccac,
(GCUgcgagua,
CCAguaaguu,
GCUgucuguu,
GUGguaaacu,
CAGguuaggg,
(GAGguaauaa,
CAAguuggug,
CUCgugaguc,
(CCGguaaaug,
AAGguaauua,
(GCUguaggua,
UUGguaagaa,
AAGgugagug,
GAGgugauuu,
UAGgugugua,
(GAGguggaga,
(CCGgugggua,
GCUgugugug,
AAUgugauua,
AAGguagguc,
GAGgugggca,
UGGgugagug,
UGGgugggug,
CAGgugcagg,
GCGgucagga,
GAGguaugaa,
AGAguaggau,
GAAgcacgug,
CAGgugaccu,
GAGgugaaga,
CUGgugaguc,
CAGguagcug,
UGGguguguu,
UUCguaagga,
GAGgcaggac,
GUGgugaggg,
AAGgucaguu,
AAGguauagu,
UGUguaaguu,
GAGguucgcc,
CUGguucgaa,
CAGgugcgua,
UAAguaauuc,
GCGgcagguu,
UAGgcgugag,
AGGgugggcu,
CCCgccccau,
AAUguacaug,
CAGgugcuaa,
UAGgugguuu,

UAAguuaguu,
CUGguaagug,
CAGguaaagu,
AAGguaacaa,
GAGgucugag,
(GGGgugagga,
CAGguauucc,
CAGgugcggu,
AAAgccggug,
CAGgugaagc,
ACUgugaguc,
CCUguugagu,
GAGguguggg,
GAGgugggag,
CAGguuggcu,
UAUgucuuug,
GUGguggcug,
UGGgugaggu,
CAAguaauuc,
UCAguaagaa,
UACgugagua,
AAUguaagac,
CUUgugagau,
CAGguuguga,
GUGgugagcu,
CUGgucaggg,
CAGgucagac,
CUGguuucaa,
CAUguaaaca,
AAAguacgga,
(GGGguaagca,
AAGgucucug,
UAGgucagaa,
AGAguaaggc,
GAAguaugac,
UAGguaauau,
UGGgucagua,
AAAguuaaag,
UAGguaaaac,
UAGgugaggc,
AAGgcuugca,
ACGgugggug,
AGUgcccuga,
CACguaugug,
GAGgccecegug,
AAGguacucc,
CUGgucuguu,
GCUguacugc,
UUGgcaggug,
AGUguaagag,
CAGgugaccg,

CAGguaggac,
GUGgugagau,
(GCGgugagca,
(GAGguaacgg,
CUGguaaggu,
ACAguaugug,
CUGguauaaa,
CAGguaaaau,
UUGguaauuu,
CAGguacccg,
AAGgucagca,
UAGgucuggc,
GAGguauuuu,
AAGgugagaa,
CGGguauggg,
ACGguacuuc,
GUGguaagug,
AAGguauguu,
AGGguaaugu,
CAGguccguc,
UUGguaagca,
CAGgcaaggg,
AGAgugagcu,
AAGguaagug,
AAGguaacau,
AAAguacguu,
UAGgcgugug,
GAGguaaacu,
UGGguaagau,
GAGguacaga,
UGAguagguc,
GAGgcugugc,
(CCGguaggug,
GCGguuagug,
CGGguaauuc,
UCGguauacu,
GAGgucaggg,
GAGgugcuau,
GGGgugaggu,
ACAguaagaa,
CAGgcaagug,
CUGgucauug,
AUGgugaguc,
CAGgcaagua,
CAGguauaaa,
UGAgugagga,
UAGgucagag,
GAGguaauau,
UAGguuauug,
CAGguacauc,
UGUguaagcu,
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AGAgugaggc,
GGGguuugau,
UAAguaagag,
CUGguauucu,
CAAguaaguu,
CCGgugggga,
CCGgucugug,
ACGguaagga,
GAGguaaaag,
GAGguaaggc,
GUGgugagug,
GAUgugagcc,
CAGguaguaa,
CUGguaagag,
AUGguccauc,
AAGgcacgcg,
AACgugagua,
CAGguauguu,
(CUgugaguc,
GAAguauuga,
GCGgugaguc,
CAAguaacua,
UAAgugggga,
CAUgugcgua,
CUGgugaugg,
AGAguagguu,
AGGguaaguu,
CAGgcaugca,
AGGguagcua,
GAUguaggua,
(GGGguaaguu,
AGAgugagac,
GCAguaugau,
AAGgugacuu,
UGGguaacuu,
UAGguugugc,
UAGguacgua,
ACGguaaguu,
GAGgcaagca,
UGAguaagug,
AUAguaaguc,
CAGgucagga,
UGUgugugua,
UCGgugagug,
AUGgucaagu,
GAGguaugau,
AAGguguguu,
UAGguuggug,
CAGguacuga,
CAGgugggac,
GGAgugaguc,

CGAgucagua,
UCUgugagug,
CUGgcaggug,
CAAguaacug,
AAGguagacc,
GAGgucagug,
CAGguaacug,
UGGguaauaa,
CCUgugugag,
UUUguauguu,
CAUguccacc,
CUUgugagua,
AGGguaagac,
AUAguaaaga,
CCGguuggug,
CUGguaaacc,
GAAgcuguaa,
CAGguuugcu,
ACCguaaguu,
UUGguaagga,
GAAguaaggg,
AAAguuuguc,
UAGguaggga,
CCGguauauu,
AUGguaaaug,
AGGguaagcu,
CAGgcaugag,
UUGguaaucu,
AGGguggggu,
GGGguaauug,
AUUgugaguu,
GAGgugaugu,
CAGguuucag,
AUGguaagau,
CAGgugccua,
(CCGgugaguc,
GAGgcaagag,
CUGgugaggg,
GGAguaacgu,
CAAgucagua,
UUGguaggua,
CAAgugagac,
CAGguaugcu,
GGUgugaguc,
AAGgugagua,
GGGgucggua,
CUGgucagug,
AAGguccaac,
GCGguggguc,
AGGguaaaua,
AGGguaggag,
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CAGgucugag,
CUUgucagua,
GAGguaaggg,
AAGguggggu,
GAGgcgageg,
AGGguaaggu,
GCAguaagua,
UAGguaagug,
AAAguaagga,
CAGgugcucc,
AAGgugaccc,
CUGguguguu,
UUUguaggca,
(GAUgugaguc,
(GGAguaaguc,
CUUgugggua,
CGGguaucuu,
UUGguaaguu,
CGUguaagua,
CAGgucgguu,
CGCgugaguu,
CAGguacugu,
CAGguuagcc,
ACCguaugug,
CCGgugagca,
AUUgugagua,
CAGguaacgu,
AGGgcagaau,
CCUguaaguu,
UAGguggguu,
UCAguaagac,
AGAguauggu,
GAGguuugcc,
AUGguaguug,
CAUguagggc,
CAGgugccaa,
CCUguuggua,
GAGguuaugu,
AGAguaagua,
AGGguaaaug,
(GCAgcaggua,
GAGguacugg,
CUGguacagu,
UCUguaagcu,
GUGguuuguu,
ACGguaugca,
AAGgugggac,
UAGgugagga,
UGUguaagau,
UAAguaauua,
AGGgugggug,



AAGgucugag,
AAGgugugega,
CAGgugugega,
UAUgugaguu,
AAGguacgua,
AAAguaacac,
CCGgugagua,
GAGguaacca,
(GGGgugagua,
(GCGgugagga,
(GGGguaagaa,
AGCguaaguu,
CAGguaauca,
CUGgugugcc,
GCGguacaca,
GAAgugagua,
GAAguaagua,
AUGguaggaa,
CUGguaugaa,
(GGUguaagca,
GAGguuccaa,
CAGgugaagg,
UUGguaauug,
AAGguaaaaa,
GACgugagcc,
UAGguacuug,
CGGgucucgg,
ACAguaaugu,
AAGguagugu,
CAUguaauuc,
AGUguaugga,
UGUguacgua,
AAGguuagca,
(GAGguaagag,
CCGgucaguc,
AGAguaugug,
CAGgcugcac,
CAGguagguu,
GAGgcacgga,
AUGguaaaua,
GAGguuaaga,
CAGgcaacaa,
CAAguaugag,
CAGguaagac,
AGAgcugcgu,
UUGgugagcc,
AGGguaaauu,
AAGgugcguc,
GAGguacuuu,
AAGguauagc,
AUGguaaggg,

GAUguaauau,
CAGgucugcc,
UUGguaacgu,
CAGgucuggg,
CUGgugagua,
CAGguacuaa,
UUGguaaaua,
CAGguaauau,
AGGgucaggu,
CAGgugaccc,
GAGguggggu,
AUUguaugua,
AAGguagggu,
ACAguugcca,
AGAguaugcu,
CAGgugacag,
CGGguaagug,
CGGgugagac,
GGUguacgac,
UCGgugagga,
CUGguaugga,
GCGguagggg,
AAGgugcuca,
GUGgugaguu,
CUGguuuggc,
GCAguaggug,
GAGgugcaca,
CCUguaaggu,
GAGguguggc,
AAGguaugcu,
AACguaagau,
GAGgucagcc,
CAGguaaaug,
UGAguaugua,
UAGgugggcs,
CUGgugggua,
CUGgugcgcu,
(GGguauaac,
AGGgugugga,
AAGgcaaagg,
AGAguaagaa,
(GGGguaggga,
GCUguucgaa,
CAUgugcuuu,
GAGgcaaguu,
AAGguuagga,
GGGguuuggc,
AGGguaagaa,
CUGguaaagg,
CUGguaggag,
AAGgugaggg,

(GGGguaauua,
UAAgugagcc,
(GCUguaaaaa,
UAAguaagaa,
CCAguaugua,
UCUguaaguu,
CAGguggggg,
(GGAguaagaa,
UGGguaaggg,
UAAguuuagu,
CACguggguu,
UCAguuaagu,
CAGgccaagg,
UUGguaauau,
UUUguaagua,
AAGgugauua,
CAGguaaucu,
GAGguuggaa,
CUUgugagug,
UGGguaaaca,
GGGgugggua,
GUUguuuccc,
AAGguucaac,
UAGguaagaa,
AUGguauauc,
AGUguauguc,
CUCguuaguu,
GAGguuaagu,
CAGguacgga,
CUGgugaguu,
GUGguaaggu,
GAGguagaau,
AACguaagcu,
CAGguaaggg,
GCGgucaguu,
GAGguggcuu,
GCGguaagaa,
GUUgugaguu,
CAGguauggu,
AGUguuuguu,
GAGguccgceg,
CUGgucucgc,
AAGguuaugce,
AGGguguguu,
GAAguaagug,
AGGguaugua,
CAGguacacg,
UUUguaagcc,
CGGgugugug,
GCUguacgua,
CAAguaggua,

UAGguaggua,
GAAguaaguu,
UUGguuagua,
AAGguuauua,
UUGgugagug,
GAGgugaggg,
ACUgcaggug,
GAGguaccuu,
AGGguagguu,
ACAguugagu,
ACGguaauug,
CAAguacgug,
GUGgugagag,
GAGgugcaug,
UCUgugcggg,
GAGgccagcc,
GUGguaggua,
UGGgugagcc,
GUGgugagca,
UCGguacgug,
CAGguuuccc,
AAAgcaucca,
CAGguuuaca,
AGGguauccu,
AAAguaaacu,
AAGguuaagc,
AAGgugauca,
UCGguaugug,
AAGgucauca,
CAGgugguuu,
ACUguuagua,
AAGguaugag,
CAGgucugca,
GAGguaaauu,
(GGguggguc,
AUAguauuga,
UAAguuacuu,
CAUgugagua,
AAGguagaaa,
AUGguauugg,
GUGgugagga,
UAGguaacga,
GAUgugaguu,
ACAguuaagg,
AAGgugaaaa,
CAGguaccga,
UUGguaacca,
AAGgucaggu,
CAGguguggu,
AAGguaaagg,
GGUguugcug,

(GAGgcaagua,
GAAguaagcc,
AUAguaaggg,
AGAguaaagc,
UGAguaagua,
ACUgugggua,
UAGguauguu,
AGGguaagga,
AUAgugaguu,
CGGgugaggg,
AGAgugaguc,
CAGgugcgug,
AAGguuggug,
UUGguuugua,
AAGgucagug,
GAGgucuccu,
CAGgugggua,
CCAgugagua,
CUGguaacuu,
UAGguagcag,
CAGgucucug,
GUGguagguu,
GCUguaagug,
GUGguaauau,
AGCgugagug,
CUGguggccu,
UAUguaagaa,
UGGguauguu,
CAAguaggca,
UGUgugagua,
CAGguaucag,
UAGguauuuc,
CAGguauugu,
CAGgcaacuu,
AGCguaauag,
UGAgucgucc,
GAAgugagug,
GAGgugcauu,
CAGgugccug,
CUGgugaggc,
CAGgugagcc,
CGGguaaggu,
CAGguggaga,
ACAgugaggg,
AAGguaccua,
AGAguaaacu,
GAGgucaggu,
CUGguaaacu,
UCGguacguc,
CAAgcacgag,
GAGguacugu,
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GAGguaagga,
UAGgugcgac,
UUGguacuag,
AGAgugugag,
GAGguuagca,
GAUguuugug,
GGAgcaagug,
CCUgugaguc,
CCCguaggcu,
CAGguggauu,
UUGgcuccaa,
CAGguaggua,
CAGguacucu,
UUGguaagug,
(GAGguaggaa,
UAGguauuac,
AAGgccagug,
CUAguacgag,
CAGguacuau,
CUGguaaggc,
GAGgugagga,
AAGgugugaa,
AGGguauguc,
UCUguaagua,
CUGguauaga,
GAAgugaguc,
GAGgugcuug,
AAGguauuac,
CAGgugaaac,
AAGgucggug,
AAGguuaguu,
UGUguaacac,
GUGguaauuc,
UGUguaaguc,
ACGgugaguc,
CAGgugcucu,
UAGgcaaguc,
AAGguuugua,
UGGguauaug,
UUGguaaaau,
CAGgugacau,
UAGguaaugc,
AGAguuaguu,
GAUguauacc,
GAGguaucag,
AAGgugcaua,
UCUguuggua,
UCGguaauuu,
CAGgugccag,
CUAguaagac,
UAGguaagau,

UAGguacuac,
GAGguauggc,
CGGgcageceg,
UAGgugcgag,
GUGguaagcc,
CAGgugucaa,
UCGgugccuc,
GAGguaaugg,
ACAguaugua,
CGGguagagg,
AAGgugaugc,
AUGguggggu,
UAGgcaugug,
UGUgugugug,
(GCGguuagca,
CAUguaagag,
AAAgugaauc,
CAGguaugac,
AGGguaaggg,
GUGguaagga,
CUUguggguu,
CAGguacagu,
GAGgucgggg,
UGGguaugga,
CAGgugggga,
UUGguguaag,
CAGgugguca,
CAGgugaggg,
CAGguacugc,
AUGguaaauu,
CUGgugagcu,
AGUguaaggc,
GAGguauaug,
CAGgugcgcu,
CUGguacuug,
UACguaauau,
UAAguaaaua,
UCGguaaugu,
UGAgugagac,
ACAgugaguu,
AUGgcaagcu,
CAGgcaagaa,
UGAgugugcg,
UUAguaagcu,
AUGguaugua,
AAGguaaugu,
CAGguuaguu,
CUGguaggcu,
GGGgugagaa,
CCCguaagcg,
CAGgugcgaa,
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UCGgugggug,
GCAguaagaa,
CAGgugcugg,
CAAguaaacg,
CUGguauggc,
CAGgucacca,
CAAguaacuu,
AUGguguguc,
GACgugugua,
UAGgugcgug,
AAGguugguc,
AUGgugaguu,
UUGguaccuu,
GUGguuugua,
AGGgugaggg,
CUGguagggc,
ACGguuacgu,
GCUgugaggu,
UUGguuaguu,
UAAguaagca,
AUGgugagac,
AAGguaccaa,
AAGgugccug,
AUGguaugga,
AGAguauguu,
CAGguaagaa,
ACGguaaguc,
UUGguaaaca,
AAUgcaagug,
AGGguauuac,
UUGgugagcu,
GAGgucugcu,
GCCgugagcc,
CGGguaaacc,
CAGguuggua,
GCUguccuga,
ACGgugagug,
CGAguaaggg,
UGGguaauuu,
CAGgugcugu,
UCGguaauau,
ACAguaggua,
GAGguacagc,
CAGguaagau,
AAGguaugaa,
CCGgugugug,
UUGguauguc,
GAGgucugua,
ACAgcuagua,
CAAgugugag,
GAGguccagg,



UUGguauaca,
ACUgugagua,
AAGguaauaa,
AGAguaaaau,
AAGgcaaguu,
GUGguaugcg,
CUGgucccgg,
CAGgcccccc,
GAGgugcggc,
UGAguaaggc,
UGAgcucaaa,
AGGguacaua,
CGUguagcuu,
AAGgcaggac,
GAGgcaggug,
UAAguaaguu,
AAGguaguaa,
GAGguuaaug,
GAGguaauac,
UCCguagguu,
UCUgugagca,
UGUgugaguu,
AAAgugaggg,
AGGgugaggu,
AUGgugggcg,
CAGgcugagc,
CAGguuaugc,
AAAguaagcc,
AUGguacggu,
CAGgcaagga,
CUGguagagc,
CUUgucagcu,
AAGguauaau,
GAUguaauuu,
CAGguauugc,
CUGguaugac,
(GAUguaagga,
CAGguagggu,
CAGgugggcu,
UAAgugaggc,
UGGguacagc,
AAGguauugu,
UGUguaggug,
UCGguaagug,
UGGgugagac,
CCUguacugu,
AAAguaagug,
UCGguaaggu,
CGGguacuca,
AAAguuaauc,
AGGguagcau,

(GGAgugagua,
ACGgugugac,
GAGgugggga,
GCUguauggc,
GAGguuuguc,
AUGgugcgcu,
GAGguccuuc,
AGAguaguaa,
UCUguacggg,
GAGguauauu,
UCGguaugua,
UAGguaaccc,
CAGguguuug,
GAGgugaagc,
GAGguucgga,
UGGgugaaca,
UGGguaugag,
UUGgugaguc,
UUGguaggug,
GAGguggucg,
GAAguucgug,
CAUguaagua,
UUGgucagug,
GCUguaaguc,
(GAGgugagaa,
CUGguggccc,
CCUguaagcu,
ACAgugagug,
GAGgccaguu,
CGGguaauuu,
GAGgucgguc,
UAGguaaggc,
AAGgucuuag,
(GAGguaggga,
GAUgugaggg,
CAGguucacu,
UCAguucccc,
ACAguaagug,
GAGguauguu,
CAAgugaucg,
AAGgugucag,
CUGguacuga,
UGUgugagcc,
AGUguaaaua,
AAGguagggc,
GCGgugageg,
UAGguugguc,
GAGgugcguc,
AGGgugagga,
AGCgugagcg,
CGGguaggag,

(GAGgugagau,
GUGguaaguc,
(GCUguaggug,
AUGguaaacc,
AAGguaacug,
CAGgucuaug,
ACGgucaccc,
AGUguaagaa,
CGGgugcgug,
AGAgugaguu,
UAAguaugcc,
GUGgucagua,
CAGguuggac,
GAGguuugaa,
CAGguauuug,
UAGguacugc,
(GGGgugugug,
UCGguuagcu,
CUGguuaguc,
UCAgugaguc,
ACGgugaggc,
AAGguaggug,
AGGgugaguc,
AUAguagguu,
AGUgugagca,
UGAguaagag,
CAGgucuccu,
UGGgugugau,
GAGguaugcg,
AUUgugaguc,
CAGguaaaca,
CUGguauuac,
AGGgugagcu,
UUGgcaagug,
CAAguaaauc,
GAGgugauca,
GCGguaagga,
AAGgugcucc,
AACgugaaua,
AMAguacggg,
AAGgcaagaa,
GAGguaagcu,
CUGguaauau,
GAUguaagug,
CUGguuugug,
AAGguaaucc,
CAGguugccu,
CGGgugaguc,
AUCgugagua,
(CCGgcuggug,
GAGguucgug,

AAGguggggc,
CAGguaggca,
GAAgugaguu,
GCAguaauaa,
AAAguaugag,
AAGguauuua,
AAGguaauac,
GAAguauguu,
UACguaagug,
AAGguaagcu,
AAUguaagua,
CUGgugagcc,
CAGguaagcu,
CAGguaagug,
CAGguaaaua,
CAGgcuccug,
CUAguaggug,
GCAguaagca,
GAGgugacgc,
AAAguaagca,
UCAgugagua,
AAUguaggag,
CAGgugaaca,
CAGgcaugug,
UUGguaagua,
CACguuagcu,
UAGguaggcu,
CCCguaacua,
UCGgugggag,
CAGguaaacc,
AAGgcaagga,
UAAguacguc,
AAGguuaggg,
AAAgugagga,
CAGgugucuc,
AGUguaaguc,
UAGguacuaa,
AAGgugugcu,
CAGguaaugg,
AGAgcuacag,
(GAGguaaaca,
UGGgugggua,
AAAguauguu,
AAGguuagug,
GCGguagggc,
UAUgugagua,
AAGguaugga,
AAGguacggg,
UCAguaagua,
AGUguaauuu,
UAAguuauuc,

CAGguaaacg,
CAGgucagca,
AAAguauuua,
UAAguauuua,
GAUguuagua,
CUAguaagau,
CAGgugcaug,
CAGgugugca,
CAUguaagga,
UAGgugaagu,
CAGguuugca,
CAGgugcuua,
AGGgucagaa,
CAGguaacca,
CAGgugaugu,
AGGguaggca,
(GAGgcaagga,
AAGgcaagca,
ACAguaagga,
GAGgucuggu,
UAGguaguug,
GAGgcacguc,
GGUgugggcc,
AAGguaaguu,
CAAguaagca,
AAGgugaguc,
GGGguagggg,
AAGguguugc,
AAGguggaua,
AAGgucaauu,
CAGgucgucu,
AAGguaagcc,
CGGguaaauu,
AAGguagugc,
AAGguaacag,
AACguaagua,
AAGgugaaag,
AAGgugguga,
UAGguaugau,
GAGgugggaa,
AAGguaaagu,
CAGguucgug,
UGUguaagaa,
UAGguaagca,
GAGguaaucc,
(CCCgugagug,
GGUguggacg,
GAGguucuug,
UAGguaaaua,
UGAgccacuc,
UAUguaagau,
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UCGguaacuu,
GUGguaugug,
UAUguaagua,
AAUgucagug,
CAGguggguc,
AGAguaauuu,
AUGguaauag,
UUGgugaggg,
CAGgugacgg,
CAGguuagua,
ACGgugagag,
AUAgucguga,
CACguauguc,
CAGguacucc,
CAGgugauac,
CAGgugcccg,
AAGgcaagac,
ACAguaagcu,
AAUguacuua,
GAGguaauua,
GGUgucuggg,
CAAguacauu,
CGGgugagcu,
CAGguccgug,
GGUgugagcu,
AAGguagcuc,
AAGguaguga,
AAAgcuggug,
CCAguguggc,
AAGgugaaua,
(GGGguagggc,
ACGgugaaag,
CAGguaacgg,
AGAguaauuc,
UUGguaaaag,
AAAgugagug,
ACUguaagug,
ACGgugcgcc,
CAGgcaggug,
CAGguacuuu,
AAGguaguca,
AAGguauggu,
CUAgugagaa,
CAAgugagaa,
AUUguaauaa,
CAGgugcaga,
AAAgugagaa,
AAGgugcuug,
AAGguaauug,
GGGgucugua,
AAGguaguuu,

CAGguaaauu,
AAAguaucug,
ACGguaugag,
AUUgcaggag,
AAGguaccga,
GAGguaacgu,
UUUguaacac,
UGGguugguu,
GAUguaugcu,
UAUguaagug,
CAGguguuuu,
AUAgugagug,
CACgugagug,
AAGgugcuuu,
(GAGgugaggc,
(GAGguacauc,
AAAgugeggu,
GAGguaacag,
GGGguacagu,
GUAguaagua,
GGGguaagug,
UUGguacaga,
GGGgugaguc,
GAGgcaggua,
(CCCgugggua,
UCGgugaguu,
GAGguuguug,
GAGguauagu,
AGGguaagug,
GUCguaagaa,
CUGguacuaa,
CCAgccaaua,
AGAgugugua,
GGAguaaaua,
CAGguaucau,
GAGguacagg,
UGGguaugug,
AAGguauugc,
GGGguugguc,
GAGgugagag,
CUGguauguc,
CAGgugagca,
AGGguagguc,
AGUguaagua,
CUGgugaaua,
CAGgucaguu,
AGGgugagag,
UAGguaugua,
GAAgucagug,
AUGgcauguc,
CAGgugguau,
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GAGgugcgca,
CGGguaugua,
CUGgugagug,
CCGguaagaa,
CCAguaauua,
AAGguagcca,
UGGguaugau,
CAGguacgua,
UCUgcaauuc,
UUGguggggg,
GUGgugagcc,
GAGgucaaaa,
(GGGguacgga,
GAGguaaaua,
AGGguggggg,
AGGgugugug,
AAGguugguu,
AAAguacgua,
CGUguaugug,
AAGgugggga,
GAGguggguu,
GAGguaguag,
ACAgugagag,
AUGguggaag,
CAGguagaau,
GAGgcccuuc,
CAGguugguu,
ACGguaagag,
UCUguagguc,
GCGguaaguc,
GAGguagcug,
CAGguuuguc,
ACAguaaguu,
GUGguaccca,
ACGgugagac,
CAAguaauga,
AUGguaacag,
(GGGguaugug,
AAGguauggg,
CAGguagguc,
(GAGguauggg,
UGGguaaauu,
AAGgugggug,
CAGgugaauc,
AAGguuuaaa,
CAGguaggcu,
GAUguggcau,
AUGgucagca,
CAGguacaaa,
CGGguaaaga,
GUGguaauga,



[0413]

AAGgugauuu,
AAGgugccuu,
UAUgugagug,
CUGguaauua,
AUUguacaca,
AACgugaguu,
GAGguagugu,
AGAguauguc,
AGUguaagau,
AGGgugagaa,
AAGguaagca,
GAGguaacac,
GAGgcaauaa,
CAGguuggug,
UUGgugaagu,

CAGgugaagu,
UAGguaugag,
CAGguggagg,
CAGguaggcg,
GAAguaggua,
GAGguaaccg,
ACGgugggaa,
GCGguaugac,
AAGguucuac,
CUCguaaggu,
ACGguacggu,
GAGguaggua,
GUGguaaagc,
AGCgcaagua,

GUAguaauua,
CAGgugugac,
CAGguuagac,
AGAguaaguc,
GGAguaagcu,
UAGguaagga,
GAGgugaccu,
CGGgugaguu,
CCAguaagua,
CAGgucagcu,
AAGguaauga,
CAGguaccuu,
CUGgugggcg,
UGGguacguu,

AUGguuggug,
CUGguggguu,
AUAguaagac,
UGGgugagga,
UAGguaugug,
AUUguaagaa,
CACguaugua,
CCGguauuuu,
GAGguagcag,
CAGguaaggc,
UCUgcucaau,
CAGguaauaa,
GAUguauguu,
GAGguauuug,

CCAguaagug,
AUGguaagga,
AAGguguugu,
AAUguaggua,
(GAGgugaaua,
UGGgugagca,
AGGguggega,
(GAGguagaac,
CAGgucuguu,
AGGgugcagg,
ACGguaaugu,
UUGgugggug,
AGGgugagac,
AGUguacaua,

AAAguaugua, UGGguaagga, UAGgugccuu, 2 CCUgugggugs

F7he) AAHQ fAA AD L sEtels 9 AA(AE Fol,

GUGguaaacg,
GUGguuauga,
AGAguaaugg,
UUCguaagua,
AGAguuugug,
GAAgugaaug,
AAAgcaugug,
UGAguaaggg,
AAGgucuccc,
(GGAguagguc,
AGAguagugu,
UUAguaugua,
UGGguaageg,
GUGguuuuac,
AUGguaccuu,
AAGgugccag,
GAUguaagcu,
AACguaagaa,
CAGguaauga,
AAGguaaacg,
AGUguggguu,
AUAguugggu,
CGGguggggc,
ACGguagguc,
UUUguaagau,
UCGguaacug,
ACAguauguu,
GAGguugauc,
AGAguuaguc,
GAGgucaaag,
AAGgucucac,
GGGgugauaa,
AGAguacgcc,
AGGgucugug,

CGGgugceggu,
AGGguaauaa,
GAGgucuaag,
UAAgugggug,
GAGgucgcug,
CAGaugaguc,
AGAguacagu,
GAAguaugua,
UGGgugcguu,
GAGguaccaa,
AGAguaggag,
UCUguaugca,
CGGguucagg,
AGAguaacaa,
GCCguggugg,
ACGgugcggc,
AUUguauuua,
AGAguaguac,
AUCgucaagg,
UACgucgugg,
AGAguauggc,
AAUguuagcu,
CGAguaagca,
CAGgcccaga,
AGGgucauuu,
AGAguaauga,
GAUguacguc,
UGAguggguu,
UGGgcacguc,
CAAgugagcg,
UAGguggagc,
CCCgugagcc,
GAUgucuucu,
GGAguaggcu,

CAUguacuuc,
UGAguaagac,
AGAguagagu,
GCCgugaacg,
GAGgucaucg,
UGGguauugg,
GUGguaaucc,
GGGguagcuc,
UGUguagguu,
CUUguaggug,
CAGgucucua,
AAUguaaaau,
AGGguacgac,
AAGguagccc,
CUGgugcguc,
AGGguacuga,
UGCgugagug,
AAGguaacgg,
CUGguagaug,
AAGgugccau,
AAGgccaaca,
AUGgugaaug,
UGUgccaauu,
CCGguggguu,
UGGguuuguu,
AUGguggguc,
UAGguuucuc,
ACUguacgug,
AGUguauggu,
AGAguaaucu,
UGAguaggug,
AGAguaacug,
AGGgcaaggu,
AAGgucuaug,

AGAguaaagg,
AGAguuuguu,
AUGgucagua,
GAGguugugg,
ACGguaaagc,
UGAguaaaga,
CAGguagagg,
GCUguacaua,
GAAgugagca,
AAGguauaag,
AAGguggaug,
AGAguaaauu,
UCGguaagaa,
(CGgugaggc,
CAGguggaaa,
AGAguaagcg,
CUGgucuaua,
UAGgugugac,
(GGGgugcagu,
(GGGgucccag,
AAAgcaagua,
CGGguaaugu,
UCGguaagcc,
AAGgugacgg,
CGAguaagcc,
AGAguaauau,
GAGgcauggg,
CUGgugacug,
AAGguugcaa,
UCGguagcug,
AGAguaugcc,
GCGguaagua,
CGAguaugau,
GCAgugcgug,

CGCgugagua,
CGGgucugca,
GAGgccuggg,
UAUguaugca,
UGAguacuug,
GUGguuccug,
AAGguacaac,
CUGgucucuu,
GGUguaauuu,
AGAguuggua,
UGGguaucaa,
GGGguacuuu,
AGGguuggca,
AUGguucagc,
AAAgucugua,
CUGgcaaggg,
GAGgugcuag,
(CCGguaauag,
AGUgugagaa,
UAUguauggu,
UCAguagguc,
UCUguaggug,
UAUguaggug,
GGGguacagc,
GUGgugugua,
CAGguacugg,
AUAgcuaagu,
CAAguuaagc,
CAGguuguua,
AAAguaguag,
GAGguugcau,
AGAguacauc,
AUGguagagu,
UGGgugagaa,
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UAGgugagag,
UCUguaagaa,
GAGgucugug,
UAGguuagca,
GAGgugggau,
AAGguaaggc,
AAUguaaguc,
UAGguaugaa,
CAGguacaau,
GAGgugaaac,
AAGguaguug,
CUGguaauga,
UCGgucagca,
AUGguaagua,

FEE,

51 sfebel 9 AL

AGAgugggca,
CAGguaaguc,
AAGguguggc,
UGUguaacaa,
CGAgucgcceg,
UGAgcaagua,
UGGgcagcau,
GUGguaaaug,
CUGgugaaau,
AUGguuugug,
GAUguaugga,
GAAguuugau,
AAAguacagu,
AAGguacuua,
GAGguaaccc,
CCAgugugug,
GAGgugccau,
CAGguaccag,
GGGguuuuau,
CGGguaauua,
GUGguggcgs,
CCGgugaggc,
UUGgugggcc,
CAUguaaguc,
AUGguauaac,
UAAgucaguu,
GUAgucugua,
GAGguaccca,
AAGgcauccc,
CAGguucguc,
CAAguaagag,
UCGgucuggg,
CAAguacgag,
AGGguaaagu,

AUGgugaggc,
UCCgugaguu,
AAGguaagau,
(GGGguaggua,
AAGguaaucu,
CCAguaucgu,
AAAguuaagu,
CAGgcgcgug,
(CCGguaaaga,
AGGguaagua,
ACGguaagug,
UAGguaaguc,
AUGgugauua,
ACAguagguu,

AGAguaagcc,
AAGguagaau,
AGAgugaucu,
AGGguauuag,
CUGguacguc,
UAUguaagag,
CCGgucauca,
AUCguaagug,
AUCguaaguc,
UGGgucagau,
AAGguguuuc,
AAAguagauu,
UAAguuaagg,
AAGguccgug,
AGAguauggg,
GAGguagacg,
CAGguacguc,
UUUguaauug,
CCUguccccu,
CGGguacucc,
CAUguauccu,
UGAguccacu,
GAGgcugggc,
AUUgugagaa,
UGGguacgua,
GCGguagaga,
AAGgugaacg,
AACguaacuu,
GAUguaaggc,
CGUguaugaa,
UCUgugugcc,
UAAguaucuc,
UCGguaugau,
GAGguaggac,
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AAAguuagug,
AAAgcaggua,
CAUguaaguu,
GAGguauugc,
GGUgugaguu,
CCGgugggug,
CAUgugagug,
CAAguaaguc,
UAAgugcugu,
AAUguaugcc,
CAGgugauga,
AGGgugugac,
CGAgugugua,
AAGgugagag,

UCCguaaguu,
AGAguaaaca,
CAGgucccuc,
AAGguaucca,
UGAguauauc,
AGGguauugc,
AAGgucuugc,
CCGguuugua,
GAGgcaugua,
AGAguaaucc,
AGAguaggac,
GCAguguaaa,
UGUguagagu,
AUGguaaugu,
UAGguaagcg,
UAUgccccug,
CGGgugcggs,
GAGguucagc,
AAUguacgaa,
AUUgugaagu,
CAGgugacuu,
UCGgugagcc,
CUAguaagag,
AGAguaacuu,
UGUguaagga,
AAAguagagu,
AAGgugaugg,
GUGguggucg,
CAGguuacua,
AGGguacggg,
AGUguaaaaa,
GAGgugaugc,
(GGCguagguu,
CCGguguguu,
CUAguaagca,



UUAguaggcu,
CAGguuacag,
CAAguguaag,
ACAgugcgug,
AAGguauucu,
AUGgucucuc,
AGAguaaaua,
AUGguaugag,
GGGgucgegu,
UAAguuacau,
AUAguuggau,
GUAguaagaa,
CUGguaaugg,
GAAguaaggc,
AGAguaggca,
AGGguaggua,
CAGgugccuc,
CGGgugggca,
GAGguaacug,
CAGgucagau,
ACUguacgag,
CAUguaaaug,
CAGgucuuac,
GAGgucuuug,
UUGguacgag,
GAAguggagc,
UAGgucaugg,
CAGgucuacu,
GAUguaaaua,
UlUgugugug,
CAGguuuggc,
CCCgugagcu,
CGAguaagag,
CACgugaguu,
UAUguauguu,
AGGguaccac,
CUGgugugua,
AUGgugcaug,
UAGguguguu,
CAGguauagc,
UAGguuugau,
UAGgcacggc,
CUGguguugg,
UUGguauaua,
UAGgugguuc,
AAUguaagca,
AGGguaauug,
AGAgugggua,
UAGguuccuu,
CGGguaaagc,
CAGguggagc,

CUGgugggau,
GCGguaacau,
GUGguaacgu,
UUGguauggg,
GAGgucauca,
UGAguuagua,
AGGgugaagg,
AAGguuauau,
GUGgugguuu,
ACAguaugag,
GAGguacgua,
GACguacuuu,
CAAguagccc,
UGAgugggua,
GAAguaagag,
UUGguaaggu,
GCAguaagag,
ACGguccggg,
CUGguaaaga,
AGAguaacuc,
GUAguagugu,
(GGAguaguaa,
AAGguggagc,
GAAguucagg,
ACGgugauca,
ACAguaagac,
CAGguuuuga,
UUGguaugag,
CCGguaaguu,
CAGguuaacc,
GAGgugguuu,
GAGguucaca,
CCGguaagcu,
AAGguuggau,
UUGgugacuc,
UAGgugacag,
GAAgucuguc,
AAGguacgcc,
CUGgcaaguu,
UACguaagga,
CAUguaaacc,
AAGgucuuca,
AAGguacuca,
AAAgucaagg,
AGAguauaac,
AGAguaauug,
GGGguaaccu,
AGAguauuug,
CUGgugcuuu,
AAAguuaguu,
GAUguagaag,

CUGguuagua,
AUUgucaguc,
CUGgugauca,
GAGgcucauc,
UGGguccaug,
UGAguaaagu,
CUGguagauu,
AGAguauagu,
CAGguuugac,
GGAguauguu,
GUUgugagaa,
AGAgucaguc,
GAAgucaguu,
UCAgugguag,
CAGgcagguu,
AUGguacaga,
ACGguagagu,
CGAguaugag,
CGUguaagca,
UGAguaacag,
AGAguaugag,
CAGgucaauc,
AUGguaacca,
UGGguaucac,
CCUgugagag,
CGGguaccaa,
AAGgcaugca,
AGCgugggca,
GAGgucugaa,
UUGguacuuu,
(CGGguaaaua,
CUAgugggua,
GAGgucuugu,
UAUguaaaua,
GGAguaaggu,
ACAguaggca,
UGGgcucgga,
UGAguaacua,
GCAguaagau,
AAGgucuuua,
AAGguggcac,
CCAguaugcu,
CUAguaaggg,
AAGgucuagg,
UUGgugcguc,
AGGguugguu,
AAAguaacua,
AGUguaggaa,
UGAguuggug,
UUAguaagca,
AAUgccugcc,

AAGguacgug,
CAAguauaca,
AGGguggggc,
CUGguaauag,
AGAguuugua,
GAGgugaccg,
GAGguucagg,
AAAguaugaa,
(GGAguaggcg,
UUUgugagaa,
CAAguacauc,
UAGguuaguu,
ACAguaauug,
UCUguacagg,
UUGguagagc,
CAGguagagc,
UGGguaaugg,
CUGguaugcc,
UGGgcaagua,
AAGguacccg,
UCAguguggg,
CGGguuagug,
UCGguaaguu,
AGAguacugg,
GAGgugaagu,
CAAguacguc,
GAGgugcugc,
AUGguaaggu,
GAGgugcgag,
(GCUguaaggc,
CUGguucggu,
(GAGguaacua,
AAGguggguc,
CUGguaggaa,
AAGguagaug,
AUGguuugaa,
CAGguagccu,
(GAGgugacag,
(GCGguggaaa,
AAGguggucu,
CAGguagaug,
CAAgugaguu,
AGAguaaaag,
CGAguagguc,
ACCguuaucu,
GUGguaggag,
UAGgucugcc,
CUUguacgua,
UUGgugggau,
GAGgucacau,
AUGguaaggc,

CGGgugagau,
GAUguccgcc,
UCGguaaaga,
AUGguggaua,
AGGguagacu,
GAGguauauc,
AGGgucuuca,
UAGguggcua,
GAGguacccu,
AAUgugcguu,
GAGguaguuu,
AGGgcagcag,
UUAguuagua,
CGAgugagug,
AAGguggaaa,
UAGguaaggu,
CUGgucaguu,
GAGguggaug,
GCGguggcga,
AGGguaggcu,
UGGguauaua,
UAGguacaug,
UAUguacaaa,
CAGguuaaug,
AAGguacauc,
AGAgugaggg,
AAGguuaaua,
AUGguaccuc,
CUGgucagcc,
AGGguggcug,
GGAgugagcc,
UCGguauguc,
CACguaagug,
UAUguaaacu,
UGGguagggu,
GCAguaacua,
AGAguaggua,
GUUguccugu,
UGCguccagc,
GGGguaaauu,
AACguaaaag,
CAGgucucaa,
AAGguaacga,
AGGguucguu,
CCAgugauga,
AAGgcaguuu,
ACGguaugaa,
GAUgugagau,
UGAguagggu,
UAAgugguau,
UGGguaauau,
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AAGgugcaug,
AAGgugcgega,
CAGguacacc,
UCAgugaauu,
AAGguaggac,
CAGgugccau,
CUGguaaccu,
ACCguauggg,
AUGgugugca,
CAGguagagu,
ACUguacaga,
AAGguccuac,
CCUguauuuu,
UCCguaugug,
GAGgcagguc,
(GGGguuagag,
GUGguacauu,
CAGgccuuuc,
GAGguggccg,
(GGGgcaggac,
UAGguagcua,
UAGguuaaga,
AAUguagauu,
AGGguacgug,
UCUguaugug,
CGGguaagaa,
CAGguucauc,
UUGguauggu,
CAGguuuugu,
GAUguaaaaa,
AAGgugcgcg,
UAAguauuug,
AGUguaauga,
AAUguauuuu,
AAUguaauuc,
CCGguaggua,
UAAguauguc,
UUGgugucuu,
AAAguggagu,
UCAgugagga,
UAGgucucug,
CAGguuacau,
CUGguccccg,
GAGgcaggcc,
GAAguaugca,
CAAguaagcc,
AGUguauggg,
CAGgcagcca,
UCGgugaggu,
UAGgugcuuu,
CUGguaccuc,

AAUgugggcu,
AACguaagag,
CGGguaaggg,
AAUguaauua,
UGUguguuga,
AGAgugguga,
ACAguacuga,
AAAguauaau,
GUGguuggug,
AUGguguuaa,
CCGguuguga,
AAUguaauug,
AUCguaagaa,
CAUgccguuu,
AUGguacgac,
AAGguaucaa,
AAAguagguu,
AAAguacauc,
AUUgcaugca,
CCUguaagug,
GGGguaaaga,
UGGguaccuu,
GUAgcuagua,
AGGgcacagg,
UUGguggaag,
AAUguaggug,
GCGguaggug,
UAUguaugaa,
CGGguggugu,
AAGgucaaaa,
GAAguacauc,
CAGguaagcg,
AAAgugugua,
CUGgcaagug,
GUGguauggc,
AGAguaggcc,
CUGguauauc,
AAUgugaagg,
CGUgugagcc,
AGAguacguu,
AUAguaggug,
GGAgugagca,
UAAguauggg,
CUAguauuac,
GAAguauggc,
CUGgcaagua,
UGGguuggca,
AAGgucacug,
AAAguaaaga,
GGAguaggca,
CACgugagcc,

SIS 10-2022-0158237

CAGguugacu,
UGGguuggua,
CAAguuugcu,
GCAgucuaaa,
UCAguacgug,
GUUguaagaa,
AGAguggguc,
UUUguauggc,
AAAguaugcu,
CAUgugcguc,
UGGgucagug,
CAGgugcggg,
CCAgugagca,
AAAgugacuu,
AGGguaggaa,
GAGguagccc,
AAGgccaaga,
AAAguaauca,
ACGgugacug,
AUUguaagug,
AGGguuacuu,
CGGguggaca,
AAGguauugg,
CUGguuaguu,
UGGgcagguu,
AUCgugugcu,
GACgugagua,
UGGguauggg,
UAAguuagua,
CAGguagcgc,
AGUgucugua,
(GAGgugguaa,
(GGAgugccaa,
UGUgugguau,
(GGAguggguu,
AAGguugaca,
GAGguguguu,
UUGguggaua,
AGAguacugu,
GAGgucguca,
UAGgcaagag,
AGAguacgca,
GAGgucgagc,
ACGguaugug,
CCGguaggac,
CAGgcaugau,
UAGguaaacu,
AAGgucugac,
AAGgcaaguc,
UGAguaagga,
UGAguuugug,



[0414]

SIHS31 10-2022-0158237

CCGguagugu, AAAgugacaa, GAAguggguu, CAGgugcagc, GAGgugggee, UAUgugeguc, GGGguacugg, CUGguagguu,
UUGgcauguu, AAUguaauac, UAGgccggug, AGAgucagua, UAAguaaauc, CAGguuccuc, UAGguacgau, AGAguuagug,
GCAguaagug, AGGgugguag, GGAguaaugu, GAUguaaguc, CCAguuucgu, AAGguucggg, AUGguggagu, AAGguaccgg,
GAAgugcgaa, UGGgucaguu, AAGguguaga, UGGguaggcc, CCAgugaguc, AAGgucacuu, AGCgugagge, UCCgugguaa,
AGAguacuua, GGGgucagau, AAGguggacc, AGAgugagcg, AGAgucagau, UAAguauuac, AGAguauuuc, AGAguucagc,
AUGgugaagu, UAGgugaucc, GGAguaagau, UAGguaccaa, AGAguugguc, GAAgugagac, AUCguagguu, GAGguacgcu,
ACGguaaggg, CAGgcauguc, UUAguaagau, UGAguagguu, AGGguacgaa, ACGguauguu, AGGguacugu, UUGguaugga,
UAAguaacug, GCGgucagcc, UUUgugaguc, GUGgucagug, CUGgucugua, GAGguucuua, AUGguacuga, AAUgugcuuu,
AGGguggcgu, CCGgcaggaa, CAUguggguc, UUGguuuguu, CAGguucugu, ACGguaagcg, CUGgucagua, UCAguaggcu,
UGAguaggac, CAGguuuuaa, GAGguguccc, AGGguggguu, GUGgugagac, CACguaggga, GUGguauuuu, GAGauauccu,
AAGgugaaca, UAAguagggc, CUGgugcggg, CUGgucaaua, AGAguaaaaa, AAGgugcagu, CGGguaagca, AAAgugagcc,
AUGguaauca, GCAguacgug, AUGguacaug, AAGguuaaga, CGGguaaaug, GAGguucgca, GAGgcucugg, AUGgugggac,
AACgugguag, AAGgugauag, GGGguuugca, CAUguaaggg, UCAguugagu, AAAgugcggc, AGAgugagcc, AUGgcaagaa,
ACAguaaggu, AAGgucucua, GUGguaaaaa, AAAguaggug, UAGgugcacu, GUCgugguau, CAGguauagg, UGAgugagag,
ACUgugagcc, AUCguuaguu, UUUguaccaa, UGGgugagau, AGAgugagaa, AGAguagggg, AGGgcaagua, CGGgucagua,
UUGguaugcc, CGGguuagau, GGGgugaagu, CCCgugugaa, GCAguuugga, UGCguaagac, AGAgucugua, CACgugagca,
AGGguaaaag, CAGgcugggu, GAAgucuuca, AAGgcaaaaa, GUAguaaaua, CUAgugagag, GAAguuucug, CCUguacgua,
GAGgugcgcg, AAGguguaaa, CCAguauguu, CCGgucagcu, AUGguuccug, CAAguuaaau, AGAguaggcu, AUGgugggca,
GGAguaagac, AGGgucacga, UAGgugauau, GAAguaaguc, CGGguaagau, CAAguagcua, UGAguaaaau, GUCguacgug,
AUGguacgua, CAGgucucgg, GAGgcauguc, AGAgugggau, GUGguuagag, UGGgugguga, AAGguuaaac, CUUguuagcu,
AAAguaggaa, UAGguuguau, AGGgugcgcc, AAGgugggcu, UAAguaucug, AAGguaacgu, AUGgugggge, CAAguacacg,
(GGCguaagug, AUAguaggac, AGAgugaggu, UUUguaaaaa, GAAguuugua, CUAguaaucu, AAGguuuuua, GAGgugcguu,
UAGgcgagua, ACCgugagua, CAGgucccga, AUGguacugg, UGAguucagu, AAUguguggu, UCCguugguu, CAGgucagag,
CAGgucccua, UAGguagacu, CAAguuaagg, GAGgugugcg, GAAgcugcce, CGAguacgug, CGGguaggua, UUGguauuga,
AUUguaugau, UUGguaugaa, GAGgugguca, GCUguaugaa, CAGguguugc, CAGguaaaac, AUAguaaggu, CUGguuagag,
AGCgugugag, AAGguuaucu, CACgugagua, AGGgucagua, GAGguauaau, CAGguuauuu, AGGguggacu, AUUguaauuc,
UUUguggguu, AUGguacgug, AAGguguucc, CAGgugacgc, GAGguacuaa, ACAguucagu, GAGgucacgg, CAAguaaggc,
AAGguuuggg, AAAgugggcu, GCGguucuug, GAGguggage, UGAgucagug, CAGgucaagg, AGUguaagcu, GAGgcagaaa,
AAGgucacac, GAAguagguu, GUCguaaguu, AGAguaugca, CCUgugcaaa, ACGgugaaaa, CAGguacgaa, CAUgugagga,
AGCgugagua, GGUguguagg, AACgugagcu, GAGgugaacu, AGAguucagu, AACgugugua, CAGguugugg, AAGguacuag,
UCAgugaaaa, AAUgucuggu, ACGguaaaau, CUGguguaag, GAGgugcgaa, AGGguuucuc, CAGguagccc, AUUguauugg,
AUGguacuua, GAGgcccgac, UCGguaagac, C(GGgcuguag, UAUgugugug, UAGguagaaa, GUGgucauua, UAGgugaaag,
ACUguaauuc, GCAguacagg, UCGgugaguc, UAUguaggga, AUGguauguc, GUGgugugug, CUGgugaccu, AAUgugaaua,
UAGgucucac, GAGguuauug, UGAguaggcu, C(GGgcacgua, GCAguaaaua, CCGgugagag, UAAguugguc, CCGgugagcc,
AAGguuguca, CUGguauuau, GGGguauggg, AAAgucagua, UUUguaugua, UAAguacugc, CAGguaccaa, GAAguucaga,
AUGgugcggu, GUGgugaggu, UGAguaagcc, UAUguaaggg, GUGguggaaa, GAGgugauug, GGAguuugua, AAGgucacga,
GUGguagagg, UAAguauauc, AAGgugucca, UAUgugguau, GAGguacaau, AAGguggggg, GGAguaggug, 2 UAGgugacuus -
Kixcin=
Qi AN FUAA, 2Beels w9 AL(AF Fol, 5 2Fvels H9) D)L MAT TFATH A AN
FEjol A, 2Zgfo]x F-9 MA(AE 50f, 5 2ETholx F-9 AE)S MAS g, A5 AAl FeolA,
2Egtol2 B9 MA(dE 5o, 5" 2&Tolx F9 L) AMCE et dF HA] oA, =Edto]
2 B9 AMd(dE Bol, 5 ~Edtols B9 AE)S MUE Egett. dF A YFejolA, ~Zdolx Fe
AL(AE 50, 5" 2&To]2 59 ME)S MGE 233, dF AAl FejollA, 2Egto]x 79 AL(dE
%Oi, 5" 2Fgholx H9 M) ACAE EFsth. o5 AA FuelA, 2Egolx B9 MA(dE £, 5
Zofolz H-9 L) AAS E3eth. A5 HA] oA, 2&dtolx B9 AMA(dE 59, 5' =ETo]
E J‘_T"‘% M) AUUE 293t dF AA FejolA, 2Egte]lx F-9 AA(dE 59, 5" &&dolx 79
MA)2 AUGE Egvh. o5 AA FeolA, 2&go]x F9] AHA(dE 50], 5" 2Zgtols F9 Ad)2
AUCE gtk o5 A dejolA, 2&do]x F9] AA(dE 5o, 5 2Zgholx F-9] Ad)2 CAAE X
Sttt AR AAl PEel A, AZEgtols F9 MA(dE Eo], 5 A& Thola F9 M) CAUE EFsit.
AR AA] FEol A, 2FFe] F9 ME(dE B0, 5 ~ZFolx F9 M) CACE X33, dF A
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Efell A, 2Zko]ls 59 MA(dE 0], 5' 2Egto]x 59 A9)2 CAGE
aZetols F9 AA(dE 0], 5 AETola §-9 AE)2 GAAE 3. o
& HS AL(dE 501, 5 AETolA F9 M) GACE I <
MA(dE 591, 5" AEdols 59 M) GAUE E43H. <
Eol, 5" &ETolxs K9 AE) GAGE EFIT. A A
’\—E‘E‘rﬂ* -4 *1“)—0— GGAS et A% A 3§EH°1W, sahol s H-9 *1"5(0113 301, 5' i%?/‘rol
2 Al & F9 MA(AdE 59, 51 &t A F-9
1A, i:—éﬁ‘roli 59 AL(E 50, 5 &2Edols H9 ML)
oM, AZetolx H9 MA(AE 501, 5' AI&Ftela F9 ME)2 GIUE =
d A, mEEols H9 AL(dE 591, 5 AIEFtela H-9 AE)2 s ®
oM, AEEtols F-9 MA(dE 5°], 5' AEdtola -9 M) (ICs 3. o
gholx H-9] A (& 5o, 5' 2Ede]lx 79 A9)E GUAE £33 K
2 59 MA(dE 591, 5" AETolA 79 D)2 GI6E 2F3T. dH
2 59 AA(dE E0], 5" AEFtela H9 L) UUE 283G, < 63
MA(dE 591, 5" A&Edols 59 M) UCE 3. <
Eo], 5" 2&ETelA 79 Ad)2 UCAE F33th. A5 AAl FEjellA, i—‘%?/‘r‘ﬂw 41 *1"5(01%&— 501,
sadhols H9 ME)L UGE £} %‘? A ﬁéﬁﬂ"ﬂ/‘i 2Zdolx F9 AL(dE 50], 5" =&l
2 H9 ) s =239 2 Rl A, AETtols 9 A (dE 50], 5' A& Thols K9
Ad)e e 23 ]/‘1, w—éi‘r"]w 9 AE(edE 5801, 5 AETols F9 Ad)2
UAE oA, AEehe]s H-91 MA(dE 5], 5" &AEdolxs H9 A9)2 UGE £
ol A, mESols H9 AE(dE 501, 5' AEFtola H-9 Ad)S IUE 2§
oA, 2Eeto]x B9 AA(E 50], 5 2&golx F9 AE)S VAU X3t o
Zhols 59 MA(elE 501, 5 AETols F9 ME)E GGAS Lot K
o] F9 AA(E E50f, 5" 2Ede]x F9 Ad)e ClUE £33 g
2 59 MA(dE S0, 5 &EFtela §-9 Ad)2 (ICs 3. <
MA(AE 50, 5 &2&Tolxs 9 M) (UAE Ed3T. ¢
=01, 5" AETolA F9 Ad)S CUGE
~a}o]/\ -9 *1“)—"~ CCU E’h}ﬂr. 25
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[0417]

[0418]

[0419]

[0420]

[0421]
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el A, BUel AFE FA4 A9 mE sEvels Rg Ade WA 4F Ex Folsh pud. o
A FEjel A, ol ATH FAA AD T AEdels B9 ADe aF FH AT £t Folst vy
o9 A4 FEelA, el Al fAA AQ EE sFeels Rel Ade AU A, A = o
st wadnh 9 A4 FeelA, 2ol ATR FA4 4D EE sFehels B9 ADE A 4B = ol
St AR, U A4 Feeld, B ATE fA4 AQ wi sEelx B9 NG 557 We, 49
E goeh gRRth. O A Feeld, 2o AFH FUR AL B AZgels ¥4 AGe A% A
E ool gRRth, 9 A4 FEelA, Relo] AT A% 4D EE AZdels 9] Ade 3Py 2
o3} el g

A AA FeolA, welo] AT FAA NG Ei AFetols B9l ADe A4 AA golst wAHG, 9 A
A e, Bedel AFR HHA A E AZeels ¥9 NS SES fuxe] Sedwels) v
A A FeplA, B AFE FAG A EE 2Evtels $9 Ade WAR st BaAd. I 4
A el A, Belel AFTE FAA NG R ABehels 9 AAL GANAZ fAxte] Belwolst nawT)

A A (A E Eol, AR (AE 59,
RNA) Be o) 3 sttt (dE 5o, ol Agsch). A Al FejolA, ~E&gdold A d2
9G8, Al hnRNP, A2 hnRNP, ASD-1, ASD-2b, ASF, BRRZ, B1 hnRNP, C1 hnRNP, C2 hnRNP, CBP20, CBP80, CELF, F
hnRNP, FBP11, Fox-1, Fox-2, G hnRNP, H hnRNP, hnRNP 1, hnRNP 3, hnRNP C, hnRNP G, hnRNP K, hnRNP M,
hnRNP U, Hu, HUR, I hnRNP, K hnRNP, KH-B}¢] 2=Z o)A 4 whA (KH-type splicing regulatory protein;
KSRP), L hnRNP, LUC7L, M hnRNP, mBBP, &S-&E8}= FAF(muscle-blind like; MBNL), NF45, NFAR, Nova-1,
Nova—-2, nPTB, P54/SFRS11, Zg|dgv|d E2 A3 v (polypyrimidine tract binding protein; PTB), PRP
oA (o & £9], PRPS, PRP6, PRP31, PRP4, PRP3, PRP28, PRP5, PRP2, PRP19), PRP19 &3 whwl=z  RBM42, R
hnRNP, RNPC1, SAD1, SAM68, SC35, SF, SF1/BBP, SF2, SF3A E&hAl, SF3B EgHAl, SFRS10, Sm ©Hd (oA
B, D1, D2, D3, F, E, G), SNU17, SNU66, SNU114, SR ©#8& = SRm300, SRp20, SRp30c, SRP35C, SRP36, SRP38,
SRp40, SRp55, SRp75, SRSF, STAR, GSG, SUP-12, TASR-1, TASR-2, TIA, TIAR, TRA2, TRA2a/b, U hnRNP, Ul
snRNP, U1l snRNP, U12 snRNP, U1-70K, U1-A, U1-C, U2 snRNP, UZ2AF1-RS2, UZAF35, UZ2AF65, U4 snRNP, U5
snRNP, U6 snRNP, Urp, % YBIZY-E] Aeldt},

A5 AR FGEjo A, 2Fgo]d HFA A2 RNA(AE Eo], snRNAE Zgsth. A5 Al FEjolA, 2
of 7|&H IFES snRNAE XEFshe gl H3A Ao AFsth. snRNAE olE E°] Ul snRNA, U2
snRNA, U4 snRNA, U5 snRNA, U6 snRNA, U1l snRNA, U12 snRNA, Udatac snRNA, @ o]E9] <¢lojo] *x3lo g HE
Aed 4 Q.

= T
AR Al Foll A, 2FEEold EFA e WA, dF £, snRNA9F IFE ©@AEe ¥ghehh, AR
AA HEjol| A, A7) @A e SC35, SRp55, SRp40, SRm300, SFRS10, TASR-1, TASR-2, SF2/ASF, 9G8, SRp75,

SRp30c, SRp20 % P54/SFRS11& *¥shsit), AX AA] Felo A, ~Zgto]d] HEA| AES U2 snRNA B A}
(a5 Eo], U2AF65, U2AF35), Urp/U2AF1-RS2, SF1/BBP, CBP80, CBP 20, SF1 =+ PTB/hnRNP1S ¥ 3taic). o
EOAA oA, AaZdlo]ld Bt HES o]F raukma AxF(hnRNP), oS Eo] hnRNP ¥ AS ¥ 3
3oy, A3 AAl FeEjollA, hnRNP ©de A1, A2/B1, L, M, K, U, F, H, G, R, T & C1/C22 X33},
hnRNPE T8k Qb S-ARF= [NRNPAO, HNRNPAL, HNRNPAILI, HNRNPAIL2, HNRNPA3, HNRNPAZBI, HNRNPAB,
HNRNPBI, HNRNPC, HNRNPCLI, HNRNPD, HNRPDL, HNRNPF, HNRNPHI, HNRNPHZ, HNRNPH3, HNRNPK, HNRNPL, HNRPLL,
HNRNPM, HNRNPR, HNRNPU, HNENPULI, HNRNPULZ2, HNRNPULS, R FIRIS Z3+3tc.

A FElell A, g8ty 19 stgE 9 oo Al FHErMEe A, SvistE, FEtE, oA, JAegE
A, R 2B 1373 A HA(dE S0, DNA , RNA, B Zg-pRNA), 4 So], B9 7£H 435
At ik, T 2o vjEd gwAdS mgets i, £ B J)Ed AZlola RS ¥
Aako] ~Zo]ld oMIEE AT 4= UH(E B, T7F BE HAAZ F ). A AA FEeA, ~F
glo] o|HlE: A ~Zeto]d oHlEo]

= L ol Aok &It 9, SuistE, e, sWoldAA, YA
S0 A X8 WY, dE 59 PCRE AARHE vle} Zo], ®4 k()
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at7] flsl =

_1>~i

g ks gol, &4 28717 vt
BHE77F das 4 vk, 54 AL7]d digk Hdg 2 gH3E -?43& =
Sk A & LdHA Y. dE 59, FES BV, AA+= A [Greene et
al., Protecting Groups in Organic Synthesis, Second Edition, Wiley, New York, 1991] % of7]o] <18%
a1 el 7lEEo At

-8 Aol FXE Jolo Hes W wel FAEAY B4E 4 Jdu. dE 5o, AAE A4S 9
271 FH(NR) E3H(dAd, H T , AJA(IR) &3, %%%E‘ﬁ( 1IZAd, WW-7121%), A% 249
MS) ¥} & B3 Fto] o8, T+ _T’Jéb A FEwtE 2y (HPLC) T=x ¥ g 2utE 189 (TLC) 9 e
azrhEads) Pgel od BUHZE 5 9

» o
A
4

f
fol ot
N
o
WE, 7
)
SE
o O
o,
(o3
9,
g,

o

i .
1o
o
2 o f
A

ol

FAA MR: H MR ~HEAS 24CHM 5 mm o.d. FH(Wildnad) He] CDCl; SAeNA 7|27 Holl thal

400 MHzl 4] BRUKER AVANCE NEO 400 =xstith. 384 o]5(6§)S HEZHEA (™S = 0.00 ppm)ol o3l
B33 ppm Y2 FA| ST

LC/MS: A A=2wlEadd]-d5 AR LC/MS)S, ta AHS AME3Fe] Shimadzu-2020EVe Al @ ESI(+) o]
3} =0 ZF3}= Shim—pack XR-ODS (C18, W4.6 x 50 mm, 3 um, 120 A 40C); % = 1.2 nl/min. ©]
4 = & F 0.05% TFA H+= CHCN; Ex= the AHS A8 Shimadzu-2020EVOl A =8 3FoAth: ESI(+) o]

3} R=o|A ZF3}+= Poroshell HPH-C18 (C18, W4.6 x 50 mm, 3 pm, 120 A, 40C); = 1.2 mL/min. ©]
4 A E/5mM NHHCO;, ©]&4F B: CHCN).

24 7)1¥ HPLC: 4 71E HPLCS, v ZHS AL83}e] Agilent 1260004 4~3J3F3ith: CHIRALPAK 1G-3,
CHIRALPAK IC-3 ¥+ CHIRALPAK 0J-3, - = 1.2 mL/min. ©]%%} = MIBE(DEA) :EtOH=50:50).

238 HPLC Al o3 HPLC &7 F 3luE AFgsle] &34 HPLC 4AE S350

Z7 1: A% Xselect CSH OBD Z# 30 mm x 150 mm, 5 um, n; ©]%AF A: & (10 mmol/L NHHCOs), ©]%4F B:

SMNEYVEDY; % 60 mL/min; T8 1: 8% ulell 5 BellA 55 B7FA]; Ful] 2: 8% uloll 30 BellA| 60 B7FAL;
el 3: 8% Wlell 3 Bell Al 33 B7EA]; tHl 4: 8% Wioll 15% BollAl 40% B7EA]; Full 5: 8% ulell 3% Boll A 73%
B7FA]; i 6: 8% Wloll 25% BellAl 58% B7FA].
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%71 2. A#: XBridge Prep OBD C18 Z#, 30 x 150 mm, 5 um; ©]5A A: & (10 mmol/L NHHCO5), ©]F4F B:

OMMEYEZ; 3 60 mL/min; TH] 1: 8% ol 10% BollA 50% B7FAl; FHl 2: 6% ol 5% BollA 50% B7f
25 el 30 6% Wlell 5% Boll A 35% B7FA]; el 4: 8% el 10% BollA 35% B7FA]; i 5: 8% uloll 25% Boll
A 57% B7AA; el 6: 8% uloll 15% Boll A 55% B7FA]; Sull 7: 8% ulell 5% BollAl 45% B7FA]; ThEl 8: 8%
o 5% BollAl 40% B7FA1; F-Hl 9: 8 el 5% BollA 35% B7FA]; Hj 100 78 el 50% Boll A 80% B7HA]; F-uH
11: 7% ol 30% Bl Al 60% B7EA; -l 12: 73 ulell 12%ol A4 20% B7HA] .

Z7A 31 AY: Xselect CSH 0BD ZA# 30 x 150 mm 5 um, n; ©]%A A: & (0.05% HCl); ©]%4 B: ofAEUE
H; F=: 60 mL/min; THR 1: 63 el 5 BollA 35 B7FAl; Rl 20 6% o] 10 BollA 29 B7HA].

Z7 4: A3 YMC-Actus Triart C18, 30%150 mm, 5 pm; ©]%5A A: &; o]&4 B: ol EYEH F 10 mmol/L
NHHCOs; -8l : 8% Wo] 10% BollA 70% B7}A] .

244 71 WPLC: the AL AFL3 Gilson-GX 281914 7] HPLCO| & HAS $83-3it;: CHIRALPAK
1G-3, CHIRALPAK IC-3 = CHIRALPAK 0J-3.

87 £4 ADol oA E FA EEEZS AHgste] ¥ wHe HTES AT + Ak

£ 1
~2 Pd(dppACly =2
Le2{ )—LG' + B('20R LG?
§z“>_ (FOR% KsPO; \ A
O _ A-2 El%ﬂ"HzO o} A-3
0 A 80°C 0
| /
o2 9 3 \

K3PO,4
C]= 4HH,0 As P
80°C

=z BEr z' =z
i\ o (= w3
74 F'd(dppf)012 74 22 z4
o A3 o
P as ©
cHHl4 R 5

z! —73 z! z3 z! 4
NaBH = DIAD =
@ LI = e IO o I
z2= z4 2= z* PPhy z2= z4
(o] OH THF o
o OH
Al AT A8

cHAl 6
= 'BuXPhos-Pd-G3 z' =z
QO O 22 ORI
NaO‘Bu 72= z4
Cl=2 A 0
A 100°C

(-
=4 B. a5t 19 s}gEe oM Az s oM, A B, L, 2, 7, 7, % Ze 2ol 4oe vl
Zow; L6, LG, @ LGS 77 EgPAon o|gdy](dE Sof, @z)oln; -B(OR )i REA EE oy
(2 Zol, Bpin) A1, 747he] RV 4, (02, CCralbl2ed, ofd mi s ol 4 A
w97 R 7] o]So] Raty Axe} d7 dHeA2Y w= s zotde P},
H

speba] I-19] shgtadt 22 2o VlEd sFES Axshe A We] =4 Adl AleEn. o] =4

A, A-32 GAl TellA 1,1 ‘ﬂ]/\(ﬂiﬂ24*4L)ﬂli**])éi}g(ll) HEz kel =(Pd(dppf)Cly) 3 Akt
(K:POy) Hi= FARRE Alefe] A4 stell A-15 A-29F 7 Sdstdoldetees Az, Age HA2bg FHvi (ol
& E°l, 2=7](Suzuki) W&ol A3Fek Ful)ok 22 Pd(dppf)ClLell g Al FHuj7p gk Ahg&d & v},
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Te USatd 2o EYE, EE 4AF &9 E

fr
ot

dEolld s=dE 5 3la, A-3S Alwst

G 29014, A5 1,1 -HlA(Hed 2aT ) 24)FeE (1) 28] =(Pd(dppf)Cly) 2 QA
(K:PO,) T A3k ok, oA oA EAMEF(KOAC) 2] &4 sholl A-3& A4} A Aol dstozn Az
Hh. Pd(dppf)Cleol tist oAl Sull, oE Eo Ega(gld g dolyE)-t] 25 (0) (Pd(dba)s) o] E3H ALE
£ 9l ¥k2e 30T EE T TE &% oﬂ?— o] 60T EE 100T(A-5Z A&3t7]ol F=E3H)elA
SAb, g8k 2o ERE, EE §AMS &0 e &0 EECdA FdE 5 k. @A 344, A5 A
=34 !

SHE 2 (BBry) H= AEE tik(dlE 501, = vE Folx dhom Aeoan 6o dedt.

FIF i

O

FI

B 4, A6 FRIIVEFNBL) Er E 02 APE BAAF A8l U8 472 B98O
oM, A€ ATS HIEBSSEFU(IF) Ex Ao e 4G §1E A8t dolazad ojrrzte
BAYClE(DIAD) % EADESR(PPh)OE A FoZA WA 504 Bahslo] A-8S AFAT. WA 5=

EF A7 #3e A UE A (AE Eol, ME=F(Mitsunobu) ¥FE-ol AREH = A9F)S o] &sto] 3
2 g vk dE Eof, DIADel i vicke 1,1'-(etx=y7t=2Rd) a2t (ADDP) 2 t-tert-54 ofxt|7}

2EAY O E(TBAD)E 83 4 9lon; PPhol et gieke EuRaz sl (P("Bu):) S Ea3 4 ).

ojoj A, A 6ol A-82 A-99F AZHIH a}wl [-19] &ES AT}, o] AZFH WL [(2-Y-
tert-F-E X229 e-2" 4' 6'-EFo|AX -1 1'-1lo]dd)-2-(2'-o}u|=~1,1 '-uleoldid)] FEFF(11) HekE
Zlo] E('BuXPhos-Pd-G3) 2 NaOBu i SAFSH Aokl EA dlol] 8= 4 k. oA wAlolMe o],
'BuXPhos-Pd-G3¢] that Al Zv, o= So] Pd(dppf)Cl,o} 7S loje] Hist et ZHujrl A" 4

D:lﬂ

k. KPO, FE KCO% 22 NaOBuol g tial do] Abgd & vk, ©A 69 WL t)gily 2o
PR, r o2 AP gujdA FdH, EFEE et 1-19 e T st -19] g b
AFAE Algstrlel S 80T = vhe 25k, o5 5o 1000744 719dn. 884 1-19] 3t g
ATAE o S0 wEv)e] A7 2/Ee dgstd o3 gt [-19] e mds=s Hyg"d 5 o).
=2 A9 7h7be] ZuF BA 9/mi A EE R WS Aeslel BE 2 29REE £ QY. EE
Zhzke] F7hA, 2 gheb 19 HE i}ﬁA A 2 B4shs 9ol dgE el o AFE 5 k.
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—LG" =

2 : —z72
Letq 7 Le{ ) o By O

4 1 SN

Cul, N-2[7tE Z o z1

Pd(dppf)Cla
MOM
OMO ¢ Cs,CO; MOMO  c-2 Cul, K,COy MOMC  ¢-3
o2 o=
cHA| 3
Le 23
2 I )
=
{ )_. e PappnCl, ,_Ga_e >_.
—_— 1
KsPO, z
MOMO o c-4 C1=4% Hy0 MOMO
Cilla 2 5
0
\O # HQOn
z" z2 DIBAL-H Hel 7 =z
LG-"—(" GS_« W o
z1 o -
MOMO HO
MOMO .5 z
HQ n
CHA 6 74 2
- _ ADDP N
el LGﬂ i
e N \ P"Bug _<3— } 7
2= Z! z z
THF e
HO
oH 7
a3 -Q' \ = ‘BuXPhos—Pd-GS ,24\ =2
1 L—( B N\ _#
Z NaO‘Bu 73 z!
C|= Ak {9+0
0
co 100°C %)

=4 B. 3 19 =] dAHQd Ax Wy; o714, A, B, L, Zl, 7.7, 2 7%= Bnoo Aojw upsh
Zom; n& 0 EE 1019 n& 1 EE 20 L6, LG, 2 LGS 77 =gdor ogy

2
it
et
29
ok
f
_O,

1 B(OR7)= BEA EE o] A (]2 So], Bpin)2A, 779 RUE F4, (02, C-CrdlHzeta

obd, i sl Roldd = A Y e 24 R Ve ol5e] e dae @ dHzA2Y we HEw

=

F N F —_— Br
' ?:/\ B pd(dpenCiy, Cul FAt Br Q

K3POy4 o} DIEA DMSO al
OH 55 LHH,0 100°C, =gt BN
60°C, &=kt
w
\
Mel NaH /
TOME, A= %
°N’ BocN“
D-3 D-4

T2 €. AAd 320 & wo} 2 FskA] 9] F3ES] dA|Hl Az WH, 7|4, B EYd AHoH
Hhol Zow; 1G& olgr|(a]E So], &2, B(R )y) X ot}
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OH
HN B
H /NJ HO I\
N — w
Br I (:[N»_Q Br N G s
N AN ==
N F—\ / N\/j
Cul, Cs,CO5, DMF Pd{dppf)Gl, KGOy N N
OH 100 °C, st OH CI= M0 o
80°C, 5122
E-1 E-2
DIEA, DMSO ?< >/:
100°C, st=g

=4 D A6 330 oF&E vieh 2o sehd 1o] 3R] dAAA Az W 714, A D Le BeloA
CEEES

AN 1: 33FE 1019 FA

) B39 3

Br \\E\
THP 0—

0— 0 N

0_ ey

o o ma OC

Br B, “THP
OH Pd(dppf)Cl; K3PO,4 o]
B1 cl=4t,H,0,80°C gy G—

500 mL 3T F } T35 AAh FH7] sl HASY fXAsta, 4-BEE-2-HEAAYREM (2.8 g,
12.13 mmol, 1 , T1=2H/H0 (200 mL), ¥ 2—&33—5—[1—(%*& -9) dgE-4-Y4] HFo|olE (4.87
g, 0.013 mmol, 1.1 9=¥), Pd(dppf)Cl,~CH.Cl, (0.5 g, 0.001 mmol, 0.05 ¥=), L K,P0, (7.72 g, 0.036
mmol, 3 FH)E 7] ZpxFdd HIIsITh. AAdE &AS8 50ToA 3AZF & WHkA]7|aL, o]ojA &/dS

Z2 0C7HA] WZAAF T, oA mAlE of el & AAs AL, AJHS oE olAH o E (3 x 100 mL)2 3
Z3ta, &3 f7] & JF ol FHEAAT. 2 AAES oMHEUEI/MO0 (50:50, 40% el 80:207H4] &

7%1%‘ 2 %%Alﬂ—t— C18 Azt A AdolMel CombiFlashel <& AAste] wE 4'-BZR-2'-WEA]-4-
-d) gE-4-d]1-[1,1'-vlo]Hd]-2-Ft2E Aol E (B3; 2.2 g)& Fo=A A|FEATE. LCMS

(ES, m/z): 471 [M+H] )

S0 B19] 34

O_
=N BBr; DCE =N
< — O
N o N\ NH
“THP 80°C
(0] (o]
o— 6
B3 B4

e 4-BE RS2 -5 A - [1-(5A2-) ek -d-d ]-[1, 1 -rpe v d 2= 7k R s Aol B (B3 2.1 g,
4.455 mmol, 1 B%), tF2Z2ogr (220 mL), ¥ HEEFSE A (26 nl, 26.732 mmol, 6 FHF)E 500 mL 37
T ute ZEhedel Uik, AAE &HE 80Tl 2417 EF wykAIZT. ® % THEES E/ES 22
A7 A YZEA71aL, o]o A wlEkE (250 mL) ] H7bel o3 AT, AAE EFES WF sl FFAY
aL, " opAEelE (3 x 100 mb)® FEsth. 3 f7] S5 1F st sFAA -(1H-9 gh&-

4-9) Wx[c]a=d-6-2 (B4: 0.9 @)= AAZA AgskAth. LMS (ES, m/z): 341 [MHH] .

o

Al

=
3

00 o

-HE

+
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o) OH
o} OH
B4 B5
3-H 2 H-8-(11-F&FZ-4-I)z[c]T2W-6-2 (B4; 0.9 g, 2.638 mmol,

NaBH, (199.61 mg, 5.276 mmol,
3A T &F WREAI T

2 )& ZK)M‘S?

olojA WHEES B (50 mL)o] FH7lol ola AAE L,
NA 4-B 2R —(3=2ZA e )-4'-(1[]-3] gZ-4-2 )-

1 2%, ofek2 (100 nmL), %
T oute ZEkaAd HUbsta, AdE S-S 25Tl A
AE EFES AF ol 55

[1,1'-¥}o]#|d ]-2-2 (B5; 800 mg)S A=ZA A|l&3f

Ath. LOMS (ES. m/z): 345 [MHH]

F24) B6] 84

=N
=)< O

OH
OH
BS

250 mL 27 T Wb

ZE-4-Y)-
23 (911.8 mg, 3.476 mmol,

ofAllHl o] E
Az=AZ.

n/z): 327 [H]

F204) B7] 84

@]

4-[3-B 2R -H-#HlZ[c] A= -8-Y ]
mL), 423U EF (38.7 mg, 1.61 mmol,
1.5 B%)= 20 mL Hie] ol H7fsiar,
(3 x 15 mb)& F&3}aL,
o8 HAXAF|AL,

mg, 1.61 mmol,
7] ge olg opdEolE
 BIIEF

yell=A ] wid ] veh=

7 B9 3

e g ox
[o}

N\
SEM

Zgr2aE
[1,1'-vlelsd |-2-&

il W e
———————————————— r
THF \NH
o

B6é

A 97 sl HAsto] FAE L, 4-BER-2'-(3| ==A] W E)-4'-(1H-]
(B5; 800 mg, 2.318 mmol,
1.5 23), 2 yolaAZad olxysl=EAgolE (DIAD; 562.4 mg, 2.781
mmol, 1.2 )& 7] Eet~zdd #Hrtsiglct.

1 9%), HEHSI=2FL (80 L), EFHIE

e BNE 25TolA 2413t FQt a7

ojoA e

(3 x 100 mL) & FZ3t9 k. &3 7] =& E3F NaCl (100 mL)E M Hst, ¥4 SAYEFOR
FALE olE oA H O E/A R CdHE (1:2)2 &F&
AAsFe] 4-[3-B 2R -FH-MZ[c]TZH-8-2 ]

A7 AE7t A A a=2efEadgoed o)

1-1H-9 2% (B6; 550 mg)S AZA AF3dRch. LCMS (ES,

(B7; 215 mg)S 242

QS S
NaH, DMF N\SEM
Q
B7
-1H-9 2= (B6; 350 mg, 1.074 mmol, 1 %%‘:) ﬂuﬂ%i%o}ulc (15

1.5 23%), # [2-(E2=H5A)E
BEE &9& A2oA 2/\17& Rt ﬂ‘i}/ﬂﬁﬂr. o]} A

et 67 =& 3} NaCl (156 mL) &2 A|H s}
1-
s

T

AF dloll E=A1A 4-[3-BE2R-6H-HZX[c]A=H-8-Y
A AFstA k. LOMS (ES, m/z): 457 [M+H] .

NH;
IIIH< >
BocN
B8 =~
——— ()
t-BuXphos-Pd-G3 ; N\SEM
t-BuONa i ) o

] BocN
100 °C, 4h B9
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[0491]

[0492]
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[0494]

[0495]
[0496]
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20 mL wlo]S A E97] dlell HAEt] FAE AL, 4-[3-HEE-GI-HZE[c]AZW-8-d]-1-[[2-(EgmEA
) dEAIE ]9 eE (B7; 215 mg, 0.470 mmol, 1 %%H, tert-2-8 (2R, 4R)-4-o}n| -—2-v & 1] F 2| Jd-1-7}
2EAgo]E (B8; 151.09 mg, 0.705 mmol, 1.5 T&), t-BuONa (135.51 mg, 1.410 mmol, 3 ©3F), t-BuXPhos
b (11) vholsd-2-obvl WA o] E (18.67 mg, 0.024 mmol, 0.05 F=F), @ T34+ (4 mL)S npo]ebel] 3
7heteith, A E &9S 100TAA 3.5A2F &<t wWkAl 7|5, WHgES E/dS (10 mL) ] #H7bel ofs) 33t
Ak, AgE §AS od ofMHOIE (3 x 10 nL)&E FF3}3L, ¥ MY EFOR XA 72, ¥ 3t &
EAZAT. AE A" ofAlHO|E/EA (IDE &EA7]= A7t A Ad a2vtEadgd 93] AA st
tert-%48 (2R, 4R)-2-vE-4-[[8-(1-[[2-(EZWEA D) o EA|WE |8 &tF-4-L)-6H-NE[c]Z=Z2w-3-L] o}
)] s d-1-7F2 280l E (BY; 100 mg)S A=A AEerATh. LMS (ES, m/z): 591 [M+H] .

7 B10°] 3

) ﬂ{
Q O e, oo ()

BocN BocN

= 7] &kl HAE] FASIL, tert-FE (2R, 4R)-2-WE-4-[[8-(1-
[[2-(ExiWEAE) o5 Z-4-)-6H-HlZ[c]ZZA-3-d Jon ] I d-1-7l2 5 A E
(B9; 90 mg, 0.152 mmol, 1 F%), tHlE@ X o= (5 L), ¥ F4& @ME% (36.55 mg, 1.523 mmol, 10 2
2)S A7 ZEkazd Hobe . A" 89S 0TA 0.5/ FoF kA I, olojA HE Qo rtjo|=
(216.21 mg, 1.523 mmol, 10 BF)E H7}etar, AAE {AE 25TA 4417+ FoF H&f\] o}, o]ojA WHEE
S AAeL, BAE &8 od olAEHOE (3 x 10 nl) 2 FE8t1, ¥4 IHNUEFOE AxA7| L, o3}
AR, ABRAE HAF dloll FFA7]13L, ALE o' ofAHo|E/A (1:1) 2 §&A17]|= A7t A ﬁ?ﬂ 4
Zutegd o) A tert-F82 (2R 4R)-2-HE-4- [ [8-(1-[[2~(EWE AL )| 5 A | € | 5] 2} &~
4-)-6-HNZ[c]mazH-3-d]olr| =19 H g d-1-7l =252 g o] E (B10; 90 mg)E AZA A|33FFch. LOMS

(ES, m/z): 605 [M+H] )

25 mL 37 T Wi

s 1019

BocN
101

tert-5-¢ (ZR 4R)-2-E-4-[HE [8-(1-[[2-(Ex|HEAE) dEFA] HE]gHE-4-Y)-6H-HANZ[c]a=H-
3-d] ohvx] I A-1-Fl2 5 e]E (B10; 90 mg), UEZ2ZWer (2 ml), ¥ EZZF LI EA (3
mL)E 25 mL & vte ek Hrbeta, AAdE fAE 25ToA 2417 5t WHIAFT, o]ojA Y] &
NS AF el w5A1713, WgkE (3 mb)ddl SA Y. = APES 58 HPLC (&= 1, 79 DE A8t
o (2R, 4R)-N,2-t]H & -N-[8-(1H-T &}ZH-4-Ld)-6H-HNZ[c]A2W-3-d4] I gd-4-o}l (3= 101; 21.4
ng)S TAZA AETHAT. LS (S, m/z): 375 [M+H]. H MR (400 MHz, ®|eh-S-dd) & 7.98 (s, 2H),
7.61 (dd, J = 8.5, 2.1 Hz, 2H), 7.55 (dd, J = 8.1, 1.9 Hz, 1), 7.39 (d, J = 1.7 Hz, 1H), 6.60 (dd, J
= 8.9, 2.6 Hz, 1H), 6.41 (d, J = 2.5 Hz, 1H), 5.08 (s, 2H), 3.85 (td, J = 11.2, 5.4 Hz, 1), 3.21 -
3.12 (n, 1H), 2.83 (s, 3H), 2.82 - 2.74 (m, 1), 1.78 (d, J = 13.4 Hz, 1), 1.71 (tt, J = 11.8, 5.4
Hz, 2H), 1.40 (q, J = 11.8 Hz, 1H), 1.17 (d, J = 6.3 Hz, 3H), 0.12 (d, J = 1.1 Hz, 1H).

A 2: 3¥E 1029 FA
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[0499]
[0500]

[0501]

[0502]
[0503]

[0504]

[0505]
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ZIHSd 10-2022-0158237

A B119 $HY

NH,
Br Q , <\:N\ B11 HY O Q NN,
SEM ———————* SEM
(o] t-BuXphos-Pd-G3 '_(} o

B7 t-BuONa BocN
cjs 812
100 °C, 4h
20 ml wlolE Ha #917] sholl At FASAL, 4-[3-HEE-6H-WIZE[c]|ZZ2dM-8-A]-1-[[2-(EgHEA

7]

%) Oﬂil\] el ]Mﬂ‘ré (AN 12X3E 9] B7; 215 mg, 0.47 mmol, 1 W), tert-58 (25,41?)—4—0]-0]4_—2—

EAgo]lE (B11; 151.1 mg, 0.71 mmol, 1.5 B%F), t-BuONa (135.5 mg, 1.41 mmol, 3 Z
%H, t-BuXPhos jérﬂ‘r%(l ) mloldld-2-o}1 WA elE (18.7 mg, 0.05 F=F), 2 tSak (4 mL)E wlo] Lol
HA7bakdch, AAE 89S 100TA 4AF Bk WHkA 7| AL, ojojA] E/AS (10 mL)e H7bel ofs) A3
o AAE §9E o ofAHOIE (3 x 10 nL) & %%6h, 71 s o B EFoR AxAY)a, o
Al71aL, AF st sFAFHTH. AL olE olAHo|E/EA (i) o2 &EA7E Ayt A 29 EEH}EZ
Aulol oa] GAste] rert-HE (2S5,4R)-2-WE-4-[[8-(1-[[2-(EWELL) oEA]] vE ]3] e}Z-4-)-61-
Hlz[c]azm-3-2] olrx] FAHPd-1-7t=2 2o E (B12; 210 mg)E 2AZA AlFedct. LS (ES,
m/z): 591 (W]’

7 B139] 3

NaH, DMF _{} o SEM
BocN

B12 B13

25 mL 37 Tt wie EEkad
[[2-(Egdadd) | EA] v E ]
210 mg, 0.36 mmol, 1 ¥=), ¢

A B2 soll HASt] FABIAL, tert-FE (28, 4R)-2-HE-4-[[8-(1-
A gtE-4-d)-6l-Hz[c]Z2H-3-L ol ] H 2 d-1-7t2 5 o] E  (Bl2;

I Z5oln= (5 ml), ¥ 423 EH (85.3 mg, 3.55 mmol, 10 B&F)S
7] Zekago] Hrzbekdvh. A" 89L 0T 0.541%F B mukA]7|an, o]ojd W'l @ otlel= (504.5
mg, 3.55 mmol, 10 FF)E ><47¥oh EFES 25TolA 447 Fet ﬂwvﬂv} ol WHEES AAHs AL,
AdE GAS old oM HCIE (3 x 10 nL) & FEF3ITH. 7] S 75 PMUEFORE XA, oA
713, A% 8ol sFAA tert-FE (25, 4R)-2-HE~4-[HE [8-(1-[[2-(E L EL) o 5A]] vd]ve}E-4-
A)-6H-WlZ[c]AZHA-3-2] oluj]Fdgd-1-FtEE AP o] E (B13; 140 mg)E A=A AFskAdrt. LMS

(ES, m/z): 605 [M+H] )

>
R

SFHE 1029

OO | y
_\ \_N. TFA/DCM N \NH
SEM
<o r O
BocN

B13 E 102

tert-5-¢ (25, 4R) -2-v e -4-[wE [8-(1-[[2-(E W E A ) A [ & |5 2} &-4-d ) -6H-W 2 [c] T = -3~
Aot T d-1-7t2 54 g o] E (B13; 140 mg), YEZZHE (2 ml), @ EFSFLZAEA (3 nb)&
25 nL T vber EehaFel Hrishal, AW SN 25TolA 2413F FE ANAIFTE o]olA] ] &g X
F stell FFAI7IAL, ZAHE wEkE (3 nl)oll &3lAFT. = AYES F3H & HPLC (21 2, 79 DR AA8
o] (25,4R)-N,2-t) | &d-N-[8-(1H-¥ &} ZE-4-Q )-6H-HM 2 [c] 22 W-3-L | FH g d-4-o}7 (335 102; 31.7 m
@S JARA ATSFAT. LS (BS, m/2): 375 D+ . 'H NR (400 MHz, oleb&-d4) & 7.98 (s, 2H),
7.63 (dd, J = 8.4, 5.7 Hz, 2H), 7.56 (dd, J = 8.1, 1.8 Hz, 1H), 7.40 (d, J = 1.8 Hz, 1H), 6.64 (dd, J
= 8.7, 2.5 Hz, 1H), 6.45 (d, J = 2.5 Hz, 1), 5.09 (s, 2H), 4.05 (dq, J = 9.9, 4.6, 4.1 Hz, 1H), 3.53
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[0513]

[0514]
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(td, J = 4.6, 2.5 Hz, 1H), 3.11 (dt, J = 9.7, 4.2 Hz, 1H), 3.03 (dt, J = 13.0, 4.1 Hz, 1H), 2.83 (s,
3H), 1.99 (ddd, J = 13.2, 11.1, 5.0 Hz, 1H), 1.83 (td, J = 9.6, 4.4 Hz, 2H), 1.70 - 1.60 (m, 1H), 1.37
(d, J=17.0Hz, 3H), 0.12 (s, 1H).

AAe 3: 3E 1049 FA
F{H B159] #Y

Zi

@.‘\NHz
- “N
N @
=N > N
o~ Ao,
<o &

Q Nt

t-BuXphos-Pd-G3

t-BuCNa, CIS4t Boc
B7
100 °C, 8h R
20 mL WE EBE A B9y o] HAst] §X3la, 4-[3-BRE-6H-HZ[c]ARu-8-A]-1-[[2-(EFHE
Ag) qEAHG]FEE (AA ] 1Z5E B7; 105 mg, 0.23 mmol, 1 ©=F), rert-59 (IR, 35 59)-3-o}n]
=-8-o}Aulol A Z2 2 [3.2. 1] S E-8-7t2 B A o] E (Bl4; 103.9 mg, 0.46 mmol, 2 %), t-BuONa (66.2 mg,
0.69 mmol, 3 &), T]=Ak

(10 mL), % t-BuXPhos Zehw(II) wlo]dld-2-o}rl m A o]E (9.1 mg, 0.01
mmol, 0.05 FF)E 7] Fr "Il AdE |9E 100TCAA 8AIZE &<t WHkAIZ]a1, o]ojA] o] T}A]
7]1aL, o€ olAE|lo]E (3 x 10 mL)E FE3} ). %Lf‘& 71 =& %3} NaCl (10 mL) 2 A Hetz, F<¢ g
EFo® AxA7IL, JF st FFAA rert-F9 (1R,35,59-3-[[8-(1-[[2-(EF LA )| =] | & ]3] 2}
E-4-2)-6-wZ[c] A= H-3-L |o}m] = ] -8~ O}Z}HM A E2[3.2.1]8-8-7t2EAHo|E (Bl5; 120.0 mg)Z

A=A AT, LS (S, m/z): 603 [MH]' .

A B169] $HY

\ : N
N _Mel, NaH_ @ 5 N~SEM

B°° B15 Hos B16

25 mL 37 B vl ZgaAg=Z Ax 597 sl HAX sl GRS, tert-59 (1R,35,55)-3-[[8-(1-[[2-
(Eﬂﬂ]%e‘_%‘)ﬂliﬂ e ]9 2 -4-2)-6H- W= [c] A2 -3- Jo}n| iz [-8-ofApufo] Al Z 2 [3.2. 1] S EH-8-7L 2
EAdo]E (B15; 130 mg, 0.22 mmol, 1 T), yuExEolv|= (5 mL), @ FA3JYEF (51.8 mg, 2.16
mmol, 10 B&)S 7] Fet2=Ie H7ksta, AHE 9L 0T 0.542F & kA Fth. o]ojA] wE &
Qrlol= (306.6 mg, 2.16 mmol, 10 B E HA7letar, £NS 25Col| A 4A7F B WHkA|ZTE. o]ojA] wkS&
S AL, g olAlElo]E (3x10 mL)E FE3a, T FAUYEFoORE AxAI|L, AT, oHAS
z of FFAIA tert-%9 (1R,35,59-3-[WE[8-(1-[[2-(EgmE ) 5A| v € ] 7] 2} E-4-L)-6H-H =
[c]la2H-3-d] oln]-8-olxulo] Al Z2[3.2. 1] FE-8-Ft2E A ]E  (Bl6; 120 mg)E ILAZA

AT E. LCMS (ES, m/z): 617 [

g}aLD ]04// 5L/<-I

mz TewboM _ _ENEH
Q % o

HN
104

tert-F-2  (1R,35,59)-3-[ME[8-(1-[[2-(EgmE A L) o] SA| | & | 9] e} Z-4-)-6H-WlZ[c]Z=W-3-L] o}
0| ]-8-ofxtulo| A F 2 [3.2. 1] S E-8-7t=2 52 o] E (B16; 110 mg), HZ22E (3 nl), ¥ EgZSF R0}
AEAE (1 nL)< 25 nL & vtet ZehaTol Hr7kstar, AAE &9 25T 2417 &k A Zlvh. A4
H EFES Ay s HFA7)aL, BFHE HPLC (A 2, 7] DE AASFY] (1R,35,59)-N-H €l -N-[8-(1H-3]
HE-4-A)-6H- % [c] A2 -3-L |-8-o} & ulo| A F 2 [3.2. 115 e-3-o}1 (3= 104; 9.3 mg)S LAZA A
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23190k, LOMS (ES. m/z): 387 [M+H] . 'H NMR (400 MHz, ®]€+2-d4) § 7.98 (s, 2H), 7.61 (dd, J = 8.4,
3.7 Hz, 2H), 7.55 (dd, J = 8.1, 1.8 Hz, 1H), 7.39 (d, J = 1.7 Hz, 1H), 6.60 (dd, J = 8.8, 2.6 Hz, 1H),
6.40 (d, J = 2.6 Hz, 1H), 5.08 (s, 2H), 4.16 (tt, J = 11.6, 5.5 Hz, 1H), 3.70 (s, 2H), 2.81 (s, 3H),
2.01 - 1.86 (m, 6H), 1.71 (dt, J = 12.9, 4.5 Hz, 2H), 0.12 (d, J = 1.0 Hz, 2H).

AAd 4: 3FE 1089 FA

=7FA] B199] g4

” \\E‘THP
\0 o

N OH O— B18
ca— S8

=/ OH Pd(dppf)Cly,KsPO,

=2

BT C|S4HH0

EAFAE (6.64 g, 0.05 mmol) 2 Pd(dppf)Cl.CHsCl, (1.31 g, 0.002 mmol)E T]=4F (80 mL) 2 H,0 (20 mL)

6-F22-2-WEA Y H-3-AHEA (B17; 3g, 16 mmol) L HWE 2-Ha2H-5-[1-(ZA-2-U) F}&-4-4]
ioﬂ o]E (B18; 4.68 g, 0.013 mmol)2] & Hrtstar, AAE TFES 80ToA 2A17F & WA F L,
ol A7 EES YIFEEYE (3 x 50 nL)e® F&sta, 3 F7] =& HO0 (3 x 50 nL)E A Hs}ka,
T NapSOu 2 7AA171aL, o #A7]1an, et stell s&AIZ Y. e & 5 WeE (102 ol 10%1 4 50%7)
Ao G R FEAI7IEA Cg A A HAHS AHgste] 94 T a2vtEa e o AAste HE
2-(6-2 2 2-2-m 5 A9 2 H-3-2)-5-[1-(F4k-2-9) depE-4-<Ad] Wlzcllo|E (B19; 4.1 9)& 2d2A 753}
Ak, LONS (BS, m/2): 428 [M+I]' .

2 & ofy

A B202] $HY

i BBr3 Cl—\ / N\
THP  DCE,80°C, 3h N

O B20

AEESEA (18.2 g, 72 mmol)E YFEEeE (300 mL) & WE 2-(6-FZ2-2-W5A| ¥

-2-9) FgZF-4-9] Wlxo]olE (B19; 3.1 g, 7.25 mmol)e] &No] H7tsta, £F=ES 4
30Tl 108 FeF wRkAZ|aL, ool 80Tl F7F 2417F HoF 718}, o]ojx A7 EFES FHA]7)
i, A itk 5 ood OMIEﬂ olE (0~50% THE &FA7]E AY AzviEaue] o8 FAlste] 3-F=
2-8-(IH-F&E-4-Y) ol aT =M= [3,4-b]F 2] d-6-& (B20; 1.4 g)& LURA F53klct. LOMS (ES, m/z):

208 [M+H] .

7 B219] §H

_ =N co—{ =N
c—\ e il NaBH, N N\ NH
N EtOH oH
0 B20 B21 OH

23 AUER (0.54 g, 0.014 mmol)S olgHE (60 nl) & 4-[3-F2=2-6-wEg ol Aa =W =[3 4-b]¥ ¥
-8-d]-1H-9gt& (1.4 g, 0.005 mmol)e] &Mo] H7pstar, AP¥E EFES 25ColA 44 <t
A 713, olojA ARMETIA] FEHEAFHTG. AANE B F uES (102 ol 10%94 50974419 )2 &
=AI7IHA Cs AEl7t A ARlS ARgste] o Al aRvtEag ] o8] FAste 6-F22-3-[2-(3]=FA|

He)-4-(11-92E-4-4) #d] Fgd-2-& B21; 1.1 g)& 2Y=A F53Ack. LS (ES, m/z): 302

ekl A
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[0528]
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[0531]
[0532]
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[0534]
[0535]
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[+

F224] B219] 39

— <N =
Cl \ 1 =N
A \_NH DIAD, PPhy _ C! \ 4 -

OH THF "

OH B20 B21

EAdZ AN (1.58 g, 6 mmol) ¥ tlo]xzZad olzxr)st2EB A olE (1.13 g, 6.5 mol)E HEZS| =2F
2 (110 nL) & 6-FZ2Z-3-[2-G|=FAHE)-4-(11-9&=E4-4) #HAd g d-2-2 (B20; 1.4 g, 4.64 mmo
1)e] &dof H7lstar, E3ES 0TColA] 50+ &QF WHEA71aL, oA FZAIZT. IS At F olE ofA
HolE (0~50% FH)E €2A7]= A& Z2uleaddd o] AAS e 4-[3-F22-6H-0] 2T 21| [3,4-b]
92 ¥-8-9 |- 1H-9)2}% (B21; 1.1 g)& A=A AFa3lch. LOMS (ES, m/z): 284 [M+H] .

5714 B229]
Cl B ‘“'T' SEM-CI Cl \_ \\r?l
\ -
\—7 \NH N/ S,
NaH, DMF
o o}
B21 B22

FA3UEF (0.17 g, 4 mmol)S YHWEXEFoM= (20 nl) F —[ 3-F=22-6 H-
8-A]-1-7&F (1 g, 4 mmol)e] &Nl H7jslar, EFES 25T~ b agkA Y, o, [2-(E 2
EHEADAEIEW AT (0.59 g, 4 mmol) S F7F8laL, 1?}% < 25°coﬂxi 2A17F EQF WEMA AT HALE
Ak F oE olAH o E (o~50%)i gEA7l= 29 A=rtEaddd o) FAlste] 4-[3-F 2 2-6H-0|AdR
W [3,4-b] FEHI-8-A]-1-[[2-(EHE ) o 5A] W] 2= (B22; 326 mg)S LA ZA AlF33Tt.

LCMS (ES, m/z):414 [

o,
b
if
b
=)
kr
w
-~
c
i)
AC)
=

A B23] $HY

NH;
v = "
N AN 7 NN,
i — --pIJ Boc B14 \ N SEM
QO £y o
N SEM NaQtBu N
(@] tBuXPhos Pd G3 !
B22 e Al Boc B23

2F tert-FEAIZ (83.6 mg, 0.87 mmol), tert-FE-3-ofu]-=-8-olx}lulo]AlZ2 [3.2.1
°o]E (Bl4; 72.2 mg, 0.33 mmol), % t-BuXPhos ZE}&E(II) wHlo]sd-2-o}wnl

mol)E THAH (12 ml) F 4—[3—%&&—6H—°]iﬂiﬂﬂi[&él—b T d-8-d1-1-[[2-(E
HE] gebd (B225 120 mg, 0.29 mmol)e] &< H7lstar, £FES 100TNA 3A]
B EFES old obAHOlE (3 x 50 mL)® FE3sta, F3 £ =& &—Z/\lﬂ , Aak 5 ool
(0~50% THDE |EA 7= Ay ARvEIYZ 93] AAE tert-FE-3-[[8-(1-[[2-(E
A1 g 39 8E-4-2D)-6H-0] AT ZH| %= [3,4-b] ¥ 2 -3-L Jo}m] 1= ]-8- O}Z}HMM%E[?) 2.
olE (B23; 75 mg)E wARA FE3ACh LIS (BS, m/2): 604 [MHII'

F224] B242] 3

\ e =N
Ny NN
_ MelNaH N “SEM
/ o
F Nl LR}
Bod B24
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[0539]
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[0543]
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FAaUER  (11.8 mg, 0.49 mmol)S YWExFoln= (15 L) 5 4-[[8-(1-[[2-(EgHELH)
N EA T E 5] g}E-4-Y)-6H-0] 2 F 2= [3,4-b] ¥ 2l d-3-L Jo}u| = | ] F 2] - 1-7F2 5 g o] E (B23; 95 mg,
0.16 mmol)2] &Mo] A ez, EFES 0TolA 302 5ok Wik ZATH ojojd WY 29rt}o]= (35 mg, 0.25
mmol) & FH7Felil, EFES 0TolA 307 & WHAZTH. WHEES 0T & (20 mL)o] 7ol &) 24}
3, 4 FE A€ ofHCE (3 x 320 nL)E FEIUT. Fe fU] FE& 7Y Sl FFAIA tert-F€
(1R,58)-3-[ME [8-(1- [[2-(EWEAY) o EA]vE ]9 e}E-4-Y)-6H-0o| =T 2w =[3,4-b] Fd-3-d]o}
"] ]-8-olapulo| A|E 2 [3.2.1] SE-8-7l2E A o]E (B24; 46 mg)E UAZA AT, LCMS (ES,

m/z): 618 [M+H] .
3ISFE 1089 3

N— NN, N N\_-NH

= R N
ﬂ o TFA/DCM @ o
N HN: -

B24 108

EZ2ogolEA (1al, 13.5 mol)S TZ2aE (3 ul) 3 tert-8 (1R,55)-3-[M& [8(
o €212 ) ofl 5 A1 100 0 5 2} 4-0)-6l1-0] 22 2 0l 3, 4-b] 9 2] 13- Toh] e ]-8-ch v o] A 22 [3.2.1
e-8-7t2 5 A o]E (B24; 45 mg, 0.073 mmol)2] &Nl H7}star, &S 25ToA] 108 &< REA]7]
olo} i AFRAZ|AL, FEAAT. & BAES BFH & HPLC (24 2, ) 2)& AAS (1R,55)-N-HE-N-[8-
(-9 2}E-4-4)-6H-0] &2 W = [3,4-b] FHH-3-Y]-8-olxtulo] Al &= [3.2.1] F&-3-o}7 (3}3& 108;
21.4 mg)S TAEA FSaTE. LOMS (ES, m/z): 387[M+H1 . 'H NMR (400 MHz, DMSO-d6) & 12.94 (s, 1H),
8.17 (s, 2H), 7.99 (d, J = 8.6 Hz, 1H), 7.63 - 7.52 (m, 2H), 7.46 (d, J = 1.7 Hz, 1), 6.34 (d, J =
8.6 Hz, 1), 5.23 (s, 2H), 4.87 (s, 1), 3.50 (s, 2H), 2.81 (s, 30), 1.71 (q, J = 10.5, 7.5 Hz, 7H),
1.45 (d, J=11.2 Hz, 2H).

AAe] 51 e 1169 @4
A B262] 1Y

/ N
et \ 4 \ ﬁ\SEM B25 N “SEM
o) NaOtBu N —
B22 tBuXPhos Pd G3 Bod

Ll

AF tert-HFEAE= (76.6 mg, 0.8 mmol), tert-%€ 4-olu|:-yHgd-1-7I2E A o]E (B25; 58.5 mg, 0.29
mmol) 2 t-BuXPhos Z&t&(11) wlolmd-2- 0]-“1 wAG ol E (42.2 mg, 0.05 mmol)E T]SAF (11 mL) = 4-[3-
S22 -6l-0] AT 2 =[3,4-b]F -8~ ]|-1-[[2-(EHEAH) o EA Y IgF (HAd 42FF 9| B22;
110 mg, 0.27 mmol)o] el FH7paar, *ME EFES 100CAAM 3A7F FF WA (B #917] 3}
o). olojA EFES olE obAHOIE (3 x 50 nL)® FEFaFL, ¥ 7] T B (3 x 50 ml) = AHF}FaL,
T MU EFORZ AxAFI, AFA7 I, Y St FFAIAT. FAME B T RS (108 ol 10%C A
5097141 o] FH) 2 §EZA7IWEA C18 A7t A HAHAS AMEste] 94 EHA ARutE LI o) A A}
tert-F& 4-[[8-(1-[[2-(EgE A L) EA] [ | 9] 2} &E-4-Y)-6H-0o] A2 W = [3,4-b] T ) H-3-L ] o} ]
v g-1-7t 2= A H o] E (B26: 80 mg)E A=A ST LOMS (ES, m/z): 578 [MH] .

s7HA B279] 3

HN— —N N N
N/ N\ _N N\ NN
N “SEM Mel,NaH N “SEM
o DMF o
N
Boc’ B27

,N
Bod B26
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FAUES (11.8 mg, 0.49 mmol)S TWlEXEEolv= (15 mL) ¥ tert-%9 4-[[8-(1-[[2-(EF L H)o|

EA e |98t E-4-d)-6l-0] AT 2| = [3,4-b] T | -3-L | o} = | 9] H 2 - 1-F} 2 5 A H o] E (95 mg, 0.164
mmol)2] &do] H7}star, EIES 0TAlA 308 B¢ WHAIFHT. ojojA wWE g9tto]= (35 mg, 0.25
mmol)E F7Febar, AAE

]

H EFES 0ColA F7F 304 5 WHkA|7|3L, o]ojx 0T & (20 mL)9] 7kl <

gt 4 28 g olAEolE (3 x 20 mL)E F&3t1, T3 7] =S 7Y st HE2AA tert-
FEA(4-[ME[8-(1-[[2-(EguEAd) AE5A]] WE] Fe}E-4-d)-6H-0] 2T =2 =[3,4-b] HH-3-L] o}
uw] W v-1-2) WEere (B27; 46 mg)S A=A AFselch. LOMS (ES. m/z): 592 [M+H]' .

SIFE 1169 3
N\ — =N
:?< Q \CI{I TFA/DCM O N:\<0 ; N
HN 116

EPZZ 0 2ol EA (3 nL, 40 mmol)S TEFEZ2ZWE (9 nl) F tert-FEA(4-[HE[8-(1-[[2-(Eg A
) EA] W E 9 2}E-4-Y)-6H-0] AT 2 H = [3,4-b] 2] d-3-L Jolv| = 19 H g P -1-d ) #H g2 (B27; 55 mg,
0.093 mmol)9] &fo] H7psta, E3IFES 25TCoA 2A17F &t AHHAIZ|aL, o]ojA] HAZA|Z|IL, FFHFAIFTE.
Z AAES BFHE HPLC (24 2, 74 2)& AA|ste] N-wE-N-[ 8—(1H—v4€‘r§—4—%_1)—6H—0]iﬂiﬂﬂ‘:_[3,4—b]
A2 9-3-2 7 A2 d-4-o}w (= 116; 8.3 mg)S A=A ATEATH LS (ES, m/z): 362 [M+H]. H
NMR (400 MHz, DMSO-ds) & 12.94 (s, 1H), 8.16 (s, 1H), 7.99 (d, J = 8.6 Hz, 1), 7.94 (s, 1H), 7.61
(d, J=8.1Hz, 1H), 7.56 (dd, J = 8.1, 1.8 Hz, 1H), 7.46 (d, J = 1.7 Hz, 1), 6.37 (d, J = 8.5 Hz,
1), 5.21 (s, 2H), 4.44 (s, 1), 3.02 (d, J = 12.1 Hz, 2H), 2.85 (s, 3H), 2.58 (d, J = 11.9 Hz, 1H),
1.66 - 1.54 (m, 2H), 1.50 (d, J = 11.7 Hz, 2H).

AN 6: FIFE 1189 FA
F7FHA B292] 4

=

HN, -~
Br@l N BrQNS
g CulN-aiZtE N

Cs,C03, DMF
B28 ity B29
100°C, 20 h

fud¥Eolr|= (600 mL) T 1-HE2E-4-Q2 0 =-2-tEA WA (B28; 30 g, 96 mmol), ¥z} (9.1 g, 0.13
mol), 2-(¥gd-2-¥)-1H-1,3-HlFT]o}= (1.87 g, 10 mmol), L 2.=3+4¢7] (1.8 g, 10 mmol), CssCO; (94 g,

0.29 mol)9] TIELS AA F7] 3loll 100TAA 20X 7 o WA AT, olojA] EIES oA 7|1, o7}
A ofld ofMEIC]E (3 x 300 mL) 2 FE3ta, &3 f7] & HE4 (3 x 300 mL)2 MFHS}FAL, o]ojx] F5

FAMUEFoRZ HARA7|L, AT dlo] FFAZAT. JALE oE ofMH Ol E/A K odHZ (9:50)2 &EFATE
A7t A A9 ARutEadud o8] AAste] 1-(4-BERE-3-WEAH )= (B29; 18 g)< Alwstrt.

LCMS (ES, m/z): 253 [M+H] .

ZHA] B30°] 3y

R~
Br N B,ping, Pd{dppf)Cly
N

K,COs, T2 A

/

\

e

g2t (15 ml) § 1-4-B22-3-"EAH )Tt (B29; 8 g, 31.6 mmol), K.CO; (4.37 g, 31.6 mmol),
Pd(dppf)Cl,.CH.Cl, (2.58 g, 3.2 mmol), 2 Bypin, (14.45 g, 56.9 mmol)9] EFES AL EQ7] slo] 80T
Al 8AIZE B WHIAIH T, o]ojx] EFES AFHAI7|I, AFAE oE olAHOE (3 x 100 mL)Z FE3IAL,
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et 771 = F3F NaCl (100 mL) =2 AlFstar, ojojx F FMUEFOR HAxA7|a, & do s5A%
U S o’ ofAlEIC| B/ CHE (1:5)2 §E3A7I= A7t 2 Ay AmvtEadgdo] o) AAlste
1-[3-W5A-4-(4,4,5, 5-H EepiE-1,3, 2-t| AR Z--2-d ) #ld |9 ek& (B30; 6.7 @& A=A

=9 LS (BS, m/2): 301 D] .

71_;;/ 532,/ 6‘1—/(‘]

o}
io N Br
Pd(dppf)CI
&3%) G

o} 4
\ B30 C| = AHHL0

HEAH/H0 (100 mL) & 1-[3-w5A1-4-(4,4,5,5-H EgtiE-1,3, 2-t| SAL L Ed-2-d) #d ]9 2% (B30; 3.3

g, 11 mmol), WE 5-HEH-2-Q 0 =dlZo]E (B31; 3.37 g, 9.9 mmol), Pd(dppf)Cl, CH,Cl, (0.9 g, 1.1

mmol), ® KiPO, (7 g, 33 mmol)] E3ES dAh EH7] skl 0TolA 3412 &2t mHkAIF Y. o]ojx E3&
=

& BN, AL g obEOlE (3 x 30 il)E FE&T, BT f7] & ¥ NaCl (30 al) 2 Al
S EUEE P GUUEFOR AR, AF sl SRz, AR oulelS A e (0
7 A Ay Amcieadee] ela) AAlste] MY 4-u e w2 % A4 ~( P E-1-%)-
[1.1'-vlolsld]-2-71 22 Ao = (B32, 1.8 @) A=A AFatAch. LIS (ES, m/2):387 (M .

&
f
oo
e
>
X
rlr
_E .

“N
BBI'3
DGE, 0°COIA A27tx| g] o
Br

B33 -

g2 29e (500 mL) 3 WY 4-B2%-2 (1.8 g, 4.77 mmol) ¥ AEE3EA (17.9 g, 0.07 mol)9 &3&
S A2 A 4AZE SQF MHkAT)AL, o]oj A HF Sl FHAIF Y. &9 pH kS NalCO,S AFE3le] 82 =
Astar, AdE 8H9E dE olMHCOIE (10 mL) 2 FE38 . oA, &3 77 & JPAA §-BH2H-3-
(I-Wg-2-wgg s e -1-aHuE[c]F2d-6-2 (B33; 1.4 g)& IA=ZA AFsHct. LCMS (ES,

+

m/z):341 [M+H] .
F7HA] B342]
i )
N N
O NaBH, 0
O o EfoH] O OH

O OH
B33 B34

Br

o ekg (120 mL) 5 8-EEE-3-(¥gE-1-¢) HAx[c]azw-6-2 (1.4 g, 4.1 mmol) P FAIJEFLUEF
(1.24 g, 0.03 mmol)2] EFELS Ao 527t Fek WRkAIZ|aL, o]ojA] AF Sl FHA|A -HEH-
2'-(F =2 AW E)4-(FgF=-1-9)-[1,1'-vlolEld ]-2-& (B34; 3 )& nAZA APk, LMS (ES,
n/z):345 [MH]'.

=)
5
= 4
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7{HA] B35°] 3y
.

N
® L
O DIAD, PPhy
OH
THF g] 5

OH
B34 BEs

Br

HEHS=2FZ (150 mL) F 4'-B2R-2'-(3==2AddY)-4-(F&Z-1-9)-[1,1'-vlo]dHd ]-2-& (B34; 2.9
g 2 B4), EgHAdE~T (3.31 g, 12.6 mmol), ® vlo]AZ g olzr7t2EAYolE (2.55 g, 12.6 mmo

9] EFES 0TAA 4AF 5L wHA7|aL, o]ojA] ZF Stoll FFHAIFATEH. JALE o E ofAEH | E/AF{ o
H= (7:50) = |EA7E *E‘EM 2] a4 AZwpE o 2 3} g A 3}

1-[8-BE R --MZ[c]a2d-3-A]98E (1.2 o) HAZA S5, LS (BS, m/z): 327 (M.
35 1189 4

NH,
"

. O Q“

0 -BuONa
Br tBuXPhos Pd G3

B35 =it 18

O&at & 1-[8-BER-6l-Wlx[c]Z22d-3-9 15 2+& (B35; 200 mg, 0.61 mmol), 2,2,6,6-HEZ eI
—4-o}1 (B36; 191 mg, 1.22 mmol), t-BuXPhos Phos ZE}&(11) nfoldd-2-o}%l WA o]E (48.6 mg, 0.06
mmol), % t-BuONa (117 mg, 1.22 mmol)9] &3HES AAh EH7] skl 80TelA] 8AIZF FoF WHkAIH Y. AA
H &AE od oA HCIE (3 x 10 nL)E F=3aL, F% f7] T2 23} NaCl (10 nL) 2 A H3}aL, oo]A F
G FMUEFOR AXAFZ, FF st FFAZAT. TAS dld olAHOE/A S dHE (4:5)82 &7
= Ayt A A9 azetEagge] o8 FAlste] 2,2,6,6-ElESHE-N-[3-(F e}E-1-d)-6H-HMZ [c] T =7~
8- ¥ Hl gl d-4-olnl (3}3E 118; 146 mg)= LAZA F533ivh. 7] £49 d7E 58 HPLC (24 1,
Tl 2)= Z=7b2 AAESITE. LIS (BS, m/2): 403 D1, H NMR (400 MHz, DMSO-ds ppm) & 8.50 (d, J =

2.5 Hz, M), 7.78 - 7.70 (m, 2H), 7.57 (d, J = 8.5 Hz, 1H), 7.48 (dd, J = 8.5, 2.3 Hz, 1H), 7.39 (d, J
= 2.2 Hz, 1H), 6.64 (dd, J = 8.6, 2.3 Hz, 1H), 6.57 - 6.50 (m, 1H), 6.45 (d, J = 2.3 Hz, 1H), 5.73 (d,
J=28.1Hz, 1), 5.06 (s, 2H), 3.71 (s, 1H), 1.84 (d, J = 12.1 Hz, 2H), 1.27 - 1.22 (m, 6H), 1.09 -
1.05 (m, 6H), 0.98 (s, 2H).

AN 7 FIFE 1179 FA

\ =
e Q ﬂ
Mel,NaH N
0
HN

DMF
"7

DMF (5 mL) % 2,2,6,6-ElEZHE-N-[3-(3)&FZ-1-9)-6H-H %[ c ]ELEU% -8-d 19 H g -4-obql (FFE 118;
100 mg, 0.25 mmol), FA3IYEF (59.6 mg, 2.5 mmol), Z HE qﬂc(ﬁ6w,12mML4§§%%
0ColA 5AIZE &<t WHEAZ13L, o]o]A oE ol HO|E (3 x 5 mL)i FZ3lglch. ek 57 =& 23} NaCl
(5 ML E MASa, F4 AU EFoR AXA7|aL, JIF sl sF5AHT. 2 YHAES EFE HPLC (=2
1, Tl 2)2 AASI] N,2,2,6,6-FEPHD-N-[3-(F 2}=-1-<)-6H-H = [c] 2= 9-8-L |9 Fl 2] -4-o}71 (33
B O117; 8.9 mg)S TAZAH S5a0. LIS (ES, m/2):417 W+ 'H NMR (400 MHz, DMSO-ds ppm) & 8.51

(d, J =2.5Hz, 1), 7.80 (d, J = 8.6 Hz, 1), 7.74 (d, J = 1.8 Hz, 1H), 7.68 (d, J = 8.7 Hz, 1H),
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7.50 (dd, J = 8.5, 2.3 Hz, 1H), 7.41 (d, J=2.2 Hz, 1H), 6.85 (d, J = 8.6 Hz, 1H), 6.69 (s, 1H), 6.57
- 6.51 (m, 1H), 5.13 (s, 2H), 4.16 (d, J = 12.4 Hz, 1H), 2.76 (s, 3H), 1.53 (d, J = 11.8 Hz, 2H), 1.38
(s, 8H), 1.27 (s, 6H), 1.14 (d, J = 11.3 Hz, 1H), 1.10 (s, 6H).

AAd 8: 3= 1199 A

F7FA] B372] 4

- L= Bar

Br O o t-BuONa
tBuXPhos Pd G3
N
Boc

1,4-51%A4F (10 nl) £ 1-[8-BEX-6H-Wx[c]a=d-3-d ]9 2= (B35; 100 mg, 0.3 mmol), tert-%-E&-3-o}
"] =-8-o}xjulol A|F Z2 [3.2.1] = E-8-71 252 ¢ ]Ei (69 mg, 0.3 mmol), tBuXPhos Pd G3 (24.28 mg, 0.03
mmol), = t-BuONa (58.7 mg, 0.61 mmol)9] EFES 80TCAA 8A7F F¢t WHHA 7|, o]ojA] oA AT, o
oS o"l opAlElo]E (3 x 10 nl)E Tgo} gt F71 & 23k NaCl (10 mL)i AFsta, 7 i
ERoE AxA7|aL, AF st sFAIHCE. 2t }%— ofd olAElo]E/AF dHE (4:25)2 &EA7E Y7}
A Ay AZetEade] o8 HAst tert-HE-3-[[3-(FZHE-1-¢)-6H-WlZ=[c] ZZA-8- | o} = ]-8-¢}
Apupol N2 Z[3.2. 1] 9 8-8-7k 2B A e 0| E (B37; 20 mg)E wAZA 53tk LONS (BS, m/z):473 [MH] .

S} 1199 Y
oh »
O TFAIDCM Q 0
HN A B HN!

N

E'oc B37 H 19
tert-F-€-3-[ME [3-(F&}&E-1-9) -6H-Wlx[c]|Z2H-8-A Jo}H| = ]-8-o}x o] A 22 [3.2. 1] S e-8-TI =254
dolE (20 mg, 1 ¥%) % USEZ2Y e/ ELEFLOZHEA (5:1, 10 nL)9 E3FES A2 2417 &9
WHIAIZ]IL, o]ojA HF Flo] FHEAZT. = AHES T3S HPLC (=4 1, 7 2)2 AAS] N-vE-N-

[3- (J}E}i—l A)-6H-HZ[c]aZH-8-U ]-8-olx}ulo] A ZF 2 [3.2. 1] -3-o}2 (3} 119; 1.4 mg)S A
24 A2k, LOMS: (ES, m/z):373 [WH1. 'H NMR: (400 MHz, DMSO-ds ppm) & 8.49 (d, J = 2.6 Hz,

), 7.74 (d, J = 8.5 Hz, 2H), 7.54 (d, J = 8.5 Hz, 1H), 7.47 (dd, J = 8.5, 2.3 Hz, 1H), 7.38 (d, J =
2.2 Hz, 1), 6.64 (dd, J = 8.6, 2.4 Hz, 1), 6.56 - 6.50 (m, 1H), 6.47 (d, J = 2.3 Hz, 1), 5.71 (d, J
8.2 Hz, 1H), 5.06 (s, 2H), 3.53 (s, 2H), 1.92 (d, J = 12.8 Hz, 2H), 1.83 - 1.72 (m, 4H), 1.37 (t, J
11.8 Hz, 2H), 0.08 (s, 1H).

AN 9: SFE 1309 FA

- 143 -



[0585]

[0586]

[0587]

[0588]

[0589]
[0590]

[0591]

[0592]

[0593]

[0594]

ZIHS 3 10-2022-0158237
F714] B2 #HY

HN ‘ d Mel SN g 0
e

6 NaH, DMF

N

Boc B37 Boc B38

gz Soln= (2 mL) T tert-FE-3-[[3-(F&Z-1-)-6H-WZ[c] TAZH-8-Y]o}u]=]-8-o}x}ulo]A|Z 2
[3.2.1]15E-8-712 52 ol E (B37; 220 mg, 0.47 mmol), <

FAIVER (16.8 mg, 0.7 mmol), 2L Wd got}
o= (264 mg, 1.86 mmol)2] EFES 0ColA 5AF &<t WRIA[ATH, AdE &d& od ofMEHoE (3 x 10
19}

nb) 2 FEohal, ¥4 FPEFoR AN, AF sl FFAA tert—H-3-[vIE[3-(I2HE-1-2)-6H-
Hz[c]a2m-8-U] opv]:=]-8-opAutol Al Z 2 [3.2. 1] 5 ¥-8-7t= 5 e o] E (B38; 200 mg)E RA=A 53}
9Tk, LONS (ES, m/z):487 Di+H] .

3 1309

\N (o] M \N

Boc B38 130
tert-F-g&-3-[WE[3-(F}&E-1-L)-6H-HNZ[c] A2 H-8-L |o} 1] = ]-8-o} AJulo] A F 2 [3.2. 1] &h-8-

dolE (200 mg) % DCM/TFA (5:1 10 mL)2o] EFES Aol 2417t FoF wwkAl7]aL, o]ojA AF 3lol &=
AR, 2 AYES £F8 HPLC (=4 1, 79 2)2 AAS] N-de-N-[3-(F FE-1-¢)-6H-Hz[c] 2=~
8- ]-8-olAulol A ZF&£[3.2.1] =E-3-o}vl (3}E 130; 34.7 mg)S TARZA FE5SFUTF. LOMS (ES,
n/7):387 [M+H]°. 'H NMR (400 Miz, DMSO-ds. ppm) & 8.50 (d, J = 2.5 Hz, 1H), 7.78 (d, J = 8.5 Hz, 1H),

7.73 (d, J=1.7 Hz, 1H), 7.64 (d, J = 8.7 Hz, 1H), 7.49 (dd, J = 8.4, 2.3 Hz, 1H), 7.40 (d, J = 2.3
Hz, 1H), 6.82 (dd, J = 8.8, 2.6 Hz, 1H), 6.67 (d, J = 2.6 Hz, 1H), 6.54 (t, J= 2.1 Hz, 1H), 5.12 (s,
2H), 4.07 (dt, J = 11.7, 5.9 Hz, 1H), 3.49 (s, 2H), 2.75 (s, 3H), 1.73 (d, J = 11.5 Hz, 5H), 1.52 (d,
J=11.4 Hz, 2H).

A 10: 35HE 1319 A

A B402] $HY

o O

/\OJ\/LLO/\ NO,

NO,
/@: COOEt
Br F Cs,CO3DMF50 °c  Br

B39 B40 S

gu gy Eolu]= (650 ml) & 4-HER-2-ZZo2-1-EZHA

Al (B39; 65.3 g, 297 mmol), T]o¥€l Z=Euo]
E (52 g, 327 mmol), # Cs,C0; (116 g, 356 mmol)2] TFES AL F 7] sl 50TolA 1247 &

Atk olojd WMSES B/DS (1.5 L)9 H7bel o) Az, 4AHE &9 Oﬂg SLAHIOIE (3 x 1 L)E
T A EROR 741/\1 713, AFA7|AL, JF Ftell FFAAT. IS oY ofAlE o] E/ AR
= 1

‘%‘%O}’—J—, TT S
ot 2 (1:5)& §EFA71& A8zt 4 ga% AzutEagHe o] FAst] 1,3- E]OHE‘ 2-(5-HEH-2-UEZ
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Hd) TRACI Qo o|E (B40; 92 g)E 1A RA] 535},

7 B419] §H

b Licl NO2
COOEt —
Br DMSO/MH,0  Bf
COOEt COOE
B40 B41

DMSO/H,0 (10:1, 1.1 L) = 1,3-tjo g 2-(5-HaR-2-UEZHY) T2 ] Qo o]E (B40; 89.7 g, 249 mmol)
| kol 100ColA 12A17F &9F WHAIAT, o]oj A w8
FAElE (3 x 1 L)& F&3a, T4 I EFo=R

A71aL, AAFPAl7]ar, JF stell sEHAHT. A" EFES -4 (3 x 150 mL) o2 AlFstal, 1AS
=

by
g
N{ﬂ%
~
znim
[o
—_
= o
;1
— R
o w

N
uEJT'B
N B
o 2
o, 1o
:c.’lz'r}op
o
oﬁ,m{n
o Mo
ol
R
o
ér_m
mﬂjg
N

QAL oy
Nt

7 B429] g

NO b
2 NaBH,
—_— -
Br EtoH, 4= O
B4q COOE B42 OH

H
27.94 g, 739 mmol)o] EFES AL FH7] bl 25T 427 St WHFAIZITE, o]ojA b
100 mL)e] H7tell <ofsf #2173}
, A 7Ia, AF stell EFAHT. JALE " oM EHOIE/AF dElE (1:5)2 §EAI7E Agst A 2
AzvtE g s AAste] 2-(5-BE2R-2-UEZHY) o EE (B42; 36 g)& &

o ErS (600 mL) =& ¥ 2-(5-BE2R-2-UE=ZJHY) olHHlE (B4l; 53.2 g, 185 mmol) % FX23IHALUE
( B
(

O A

7 B442] $H

OH
NO, | NO, |
B43
Br Br
PPhs, DEAD o
OH
B42 THP B44

HEZGS=Z2FH (200 nl) T 2-(5-REE-2-UE=ZJY) oe-S (B42; 18 g, 73.1 mmol) % 3-22%¥

(B43; 319 g, 87.8 mmol)2] EFES A #97] st 0TlA 108 5 WHAIATE, o]ojA E | dyx Ay

(38.37 g, 146 mmol) % Tlolld o}lxr]7l2EAH]E (25.5 g, 146 mmol)E FH7lstal, APH &§H4& 25T

A 2AZE Bk AT, HESES B/DS (300 mL)el M7kl o&| AAsa, olE ofAlElo]E (3 x 200 m

DR FE8ta, 79 FHHEFoR A7, AFAIZIAL, JF stel EFHAIA X 4-HER-2-[2-(3-22%
A

HEA) od]-1-UEZHA (B44; 65)S LA ZA AFst.

2 oy

A B452] $HY

N02 I NH2 |
Fe/NH,CI
Br MeOH Br
0 0
B44 B45
wWERS (650 mL) F 4-BEHE-2-[2-(3-22 =¥ =A]) od]-1-UE=WA (B44; 65 g, 145 mmol), A3}U=FH
(77.6 g, 1.45 mol), 2 A (81 g, 1.45 mol)e EFES A4 E97] 3loll 65ColA 3417+ o wukAH T
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olojr EFES AFA7|aL, FF Floll FFAIFAL, WHEES E (300 mL)e] Mrtol ols) AT, AHE
SdG oE oA HOIE (3 x 200 mL)E FE3IL, F4 IAMUEFORZ AXAI L, A 7|2, JF e &
FEAFTE. FAFE oE ofMHOIE/A K odEHE (1142 §EA 7= Ayt 4 29 a=2vlteadg e o8 A
Asle] 4-BRFE-2-[2-(3-2 2% H=A]) oE] ofdd (B45; 15 g0 LU2A 53Tk, LOMS (ES, m/2):
418 [M+H]'

713 B462]

NHy N2BFs

NaNOZ
Br Br
| NaBF,4, 1 M HCI I
(@] (8]
B45 B46

4-H R R -2-[2-(3-2. 9% H=A]) €] old™ (B45; 8.5 g, 20 mmol), HCl (1 M, 85 mL) 2 o}&AH
(1.68 g, 24 mmol)9] EFEL A £97] dloll 0T 247+ 5o WA AL, o]ofM AF HIEZZSFL
HYolE (4.47 g, 40.7 mol)E H7}eta, AHE &HE 0ColA 0.5A17F &t wukA ZIT} =1
AEO]E (3 x 100 mL) & FF3}aL, 7 MY EFOR AdxA7|a, oRA7]a, 8 3t 7

H EFES dE tert-5€ JdHE (3 x 40 nL)E AASFL, TAZ AT 93] FFF =]
[2-(3-2oxd=ADd] #HAd] (HEHFZFo2-A5-Had) tolsl (B46; 6.4 g)& LA ZA AFa}
LCMS (ES, m/2): 429 [M+]

F71F] B472] 4

NeBiFe | Br O |
Pd(OAc),
B
' KoCO3 o)
o ACN
B46 B47

O EUER (150 nl) F (B)-[4-BER-2-[2-(3-20%F5A]) od] HAd] (HEHZFeE- A5-Hid) T
obAl (4 g, 7.74 mmol), K,CO; (2.14 g, 15.5 mmol), E olAE(&2)ZdH (0.17 g, 0.77 mmol)9 EF &S

éji £917] afol 80T 247 FE WRAZAT. ololA WHEEES B (100 aL)e] Hrbel ol AMAeh:, o
9 OPAEIOE (3 x 100 n)E FEA, § §7 S ¥4 BAJEFOR AZAYIL, cuAza, AF

o

e

atoll FFAATE. FALE °ﬂ oF Al H| 1 /A
o3 AHABIY 13-HEH-5-9 Q E-8-ZLALEFA|
(B47; 145 mg)& TAZA F53Ftt.

HZ (1:2002 &FA71= Ag7 4 2449 A=2vntE g9
2 [9.4.0.0" [2,71] Aed7F-1(15),2(7).3.5,11, 13- Akl

A B49<] $HY

0
(Y =N
idB£ﬁ~
Br | THP
B48

0 Pd(dppf)Cl,

=N
O Q N\ N\THP
(0]
CSzCO3

B47 DME/H,0 B49

DME/H, O  (5:1; 5 ml) F 13-EER-5-QQE-8-2AEgAZFE [9.4.0.00 [2,7]] HAgdI-
1(15),2(7),3,5,11,13-3N ALl (B47; 145 mg, 0.362 mmol), 1-(SAF-2-9)-4-(4,4,5,5-E|EgHEl-1,3,2-t] A}
BREH-2-9) = (B48; 120.7 mg, 0.43 mmol), CsyCOs (236 mg, 0.72 mmol), 2 Pd(dppf)Cl,—CH.Cl, (29.5
mg, 0.036 mmol, 0.1 YH) EFES Aa 97| stoll 80TAA 4A17F &t WRIAIAT. AFH E3ES 2
T Stoll FFAIZIAL, A8 olMHOIE/AR oHE (1:10)2 §FA7]& A7l 4 A9 AZrtE el <3|
AABF] 4-[13-HER-8-SALEZAZFE [9.4.0.0~ [2,7]] HAEru7-1(11),2(7),3,5,12, 14-3A A l-5-L ]-1-
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[0620]
[0621]

[0622]

[0623]

[0624]

SIMES 10-2022-0158237
(S2h-2-91) T2}E (B49; 110 mg)S WAl 24 55849k, LOMS (ES, m/2): 425 (M)
F 71 B502] Y

NH,

B -_h‘l Boch H -—I\‘I
F xn-No NN
O O THP B36 65 O O THP
Q tBuxphso-Pd-G3 (o)
t-BuONa BocN
B50 C| =2 A B51

g2k (5 nl) 5 4- [13-BEX-8-2AEHAZE [9.4.0.0° [2,7]] #HAetEl7}-1(11),2(7),3,5,12, 14-3 A}all-
5-d1-1-(&4k-2-¢) F2+&E (B50; 110 mg, 0.26 mmol), tert-FE-3-o}u]:=-8-olzlnfol Al &= [3.2.1] <&k
S-7F2E A o]E (117 mg, 0.52 mmol), t-BuONa (49.7 mg, 0.52 mmol), = t-BuXPhos-Pd-G3 (20.5 mg, 0.026
mmol, 0.1 B TFES A& #917] 3ol 80THA 4A17F <t WA Y. B EFES IF 3ol &
FA1713L, " ofAH O E/Af oHZ (1:20)2 &&FA17]|= A7t 4 Ad A2vlEaddd o3 AA sk
tert-Hg-3-([5-[1-($A-2-9) Y2 E-4-A |-8-FALE A F 2 [9.4.0.0° [2,71] HeRd) 71
1(11),2(7),3,5,12,14-8A}d-13-d ]| o}n]=)-8-o}xufol A E 2 [3.2.1] SE-8-7t=&HAFo]E (B51; 109 m

2)E A EA AFstATt. LCMS (ES, m/z): 571 [M+H]

+

7% Bs22] 34

\ =N
H =N \
f ' O
N\THP Mel ﬂc THP
NaH, DMF
BocN Q BocN 0]
B51 BS2

gudzgolv= (3 ml) F tert-FE-3-([5-[1-(Z2t-2-U) ¥ &}E-4-U |-8-SALER| A ZF2[9.4.0.07[2,7] 1
EFd7F-1 (11),2(7),3,5,12,14-3A}<l-13-< Jo}m| 4o ) -8-o} Apulo] Al 22 [3.2. 1] S Eh-8-7t 2 B A o] E (B51; 65
mg, 0.114 mmol) % FAIIYEF (13.7 mg, 0.57 mmol)d EIES AL E7] sl 0T 0.5A% 5

WA ZEE, o]ojA HEl @ Qutlol= (162 mg, 1.14 mmol)E H7tela, AAEE &8-S 25TolA 1247 HoF

ol i
WA WS B/9% (10 el A7l ols) MRS, AW ohdHelE (3 x 10 )= FEek,
71 i =

_\?_

™
o R

3
=S A4 skl LEAA HAxAIZIa, IAE AT, AHE EFES JF st FFAA
E-3- [ e ([5-[1-(AF-2-9) T 2} Z-4-U | -8-2ALE A &2 [9.4.0.0°[2, 7] | A e} 7}-
1(11),2(7),3,5,12,14-31A}4-13-d | ) o} | = | -g-o}&puto] A E 2 [3.2.1] SE-8-FI2EAH|E (B52; 70 mg)
= od=zA AFarAt. LS (ES, m/2): 585 [M+H] .

tert-

SFHE 1319

\N =N \ =N
@ Q O NNeryp TRADCM SSNNH
BocN o HN 0
B52 131

tert—2-3-[mE ([5-[1-(54F-2-) JetE-4-L]-8-SALEYA E R [9.4.0.0~[2,7]]Hetel 7}
1(11),2(7),3,5,12, 14-3Akel-13-4])  obv|]-8-opAntol S 2 [3.2.1] SE-8-7F2RA]E (B52; 65
mg), UFEZMEr (2 nl), ¥ EYZFRRAEL (0.5 nL)o] EFES 25T 2413 F¢F AWAI7]aL, o]
ol g stell FFAZT. S eS8 nl)ol &iAl71a, 38 HPLC (=31 3, 7 D& AA|ske] N-
w & -N-[5-(1H-7] &}E-4-Y)-8-SALE A F 2 9.4.0.0" [2,7]]
Hepel7h-1(11),2(7),3,5,12, 14-SAll-13- |-8-ofAtnto] A 2= [3.2.1] S&-3-ol7l (3}5h= 131; 1.7 mg)&
aAZA AL LIS (S, m/2): 401 I 'H NMR (400 Miz, "I&b&~d,, ppm) & 8.37 (s, 2H), 7.82

—
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- 7.76 (m, 2), 7.75 - 7.68 (m, 1), 7.61 (dd, J = 8.0, 1.8 Hz, 1), 7.53 (d, J = 8.0 Hz, 1), 7.48
(d, J=1.8 Hz, 1H), 4.63 (t, J=6.3 Hz, 2H), 4.34 (tt, J = 11.4, 6.1 Hz, 1H), 4.23 (d, J = 3.6 Hz,
2H), 3.37 (s, 3H), 2.96 (t, J = 6.3 Hz, 20), 2.27 (d, J = 12.0 Hz, 2H), 2.14 (dg, J = 13.0, 8.8, 6.4
Hz, 3H), 2.05 (s, 1H), 0.12 (s, 1H).

AAA 110 3h9HE 1329 ¥4

: . ! -
/55 Q O N-Neryp TRADEM ;35 O O NNH
BocN Q HN 0]
B51

132

tert-5F-€-3-([5 [1—(£4—2—°1)ﬁ43}£—4—°1]—8—%412?4 AlE2[9.4.0.0°2, 711 7F-(11), (7),3,5,12,14-
Srtal-13-d ] opv]|z)-8-ofxjulo| Al ER [3.2.1] SE-8-7l2 5 A ]E (B51; 39 mg), HEZ2ZHWE (2 ml),
2 EE]E‘F‘ ZOMAIEAL (0.5 mL) < 16“3% A 9171 shell 25ColA 2A17F BF wRkA AT, AdH &3
S AF st sFA 712, g (3 mb)ell &3lA17]a, 38 HPLC (=71 3, T 1= AgAske] N-[5-(1H-
J}a}+—4 A)-8-SALEYAZE[9.4.0.07[2,7]] EFAFF-1(11),2(7),3,5,12, 14~ A}Q1-13-U | -8-o}x}ulo] A &
2 [3.2.1] Se-3-ob7l (3% 132; 4.4 ng)S TAZA ATAT. LS (BS, m/2): 387 DHH] . 'H MR
(400 MHz, wl€+&-d,, ppm) & 8.45 (s, 1H), 7.69 - 7.58 (m, 1H), 7.58 - 7.46 (m, 2H), 4.63 (t, J = 6.2
Hz, 1H), 4.24 (d, J=4.5Hz, 1H), 4.11 (g, J = 8.2 Hz, OH), 2.93 (t, J = 6.2 Hz, 1H), 2.28 - 2.22 (m,
2H), 2.17 (dd, J = 10.4, 5.8 Hz, 1H), 2.14 - 2.07 (m, 1H).

Ao 12: B5HE 1349 4
#7214 B5sel 4
Br@l MOM-Br BrQI
HO NaH, DMF MOMO
B57 B58

rm

N

gugd ¥ Solu]= (200 mL) & 2-BEF-5-Q 0% dH% (25 g, 83.6 mmol), FA23JUEHF (4 g, 167 mmol), H
g BRrdE oH=Z (15.7 g, 125 mmol)2] EFES 0ToA 443 5 WAL, o]ojx WeES &
(100 mL)e] #7tell o3 AMAstar, BAHE B8NS old ofAlHo]E (3x200 nL) = FZ3HaL, & 7] & X
3} NaCl &9 (3 x200 mL)o& M. E3=S FF FAUEFOZ AXA 7|1, AF st sFAZT
TALE ol" oM H O] E/Af olHl2 (9:50)2 §FA7Iv= At A A¥ AZvtEeded o8] AAls)
BEW-4-2 0 E-0-(WEA W =A)MA (B58; 28g)S ©URA FS3Uch LS (ES, m/2):343 [W+H] .

F7H3] B59<S] 4

HN/j
—=
BrQl N BrQN
N
Cul, N-2|7tE

MOMO cotor oan
B58 B59

guExSoln|= (200 mL) &+ L22=3442 (1.11 g, 5.83 mmol), CsoC05 (22.8 g, 70 mmol), % N-g|t=

(1.14 g, 5.83 mmol)E 60CelA 1AIZF &< wRkAZ T, o]ojA Iek& (5.56 g, 81.7 mmol) ¥ 1-HZH-
4-9 Q E-2-(WEAHEAN WA (B58; 20 g, 58.3 mmol)S #H7lslar, AW &8-S 100TolA 4/\171} &t ik
AR, ololA EFES ofFA7]aL, ol old olAHo]E (3 x200 mL)® F=EskaL, @F F7] F& X3
NaCl €9 (200 mL)o. & AH3}T}. ‘%%§%¥i%&%éﬁeé.ﬁiﬂﬂﬂ,ﬁ%é%ﬂ FEA 72 ﬂ%
MM HOIE/ A o HZ (1:)E §FA7]+ 2 1-[4-B 2R -3-

Ael7t A A9 azvtEaddd os) A Alshe]
(EAEAD AL 9282 (B59; 9.7)S SARA FEaAT. LS (ES, m/z):283 [M+H]+
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F214] Booe] #HY

. 9]
N ’ N
Pd(dppf)Cl» o N
MOMO Cul, K,CO;4 MOMO

e
B59 !

g5At (80 ml) F 1-[4-B2E-3-(HSAWEAD) AL [ 2}E (B59; 8 g, 28.3 mmol), Byping (14.4 g, 56.5
mmol), K,CO; (3.9 g, 28.3 mmol), Pd(dppf)Cl,—CH.Cl, (2.3 g, 2.83 mmol), ¥ Le=3+7 (0.54 g, 2.8

mmol) o] EFES 80TolA BAIZF &k WWAZTE. oJojA ZFES AFAT|AL, AFAE oY ofAHE
(3x100 nL) 2 FEsa, 3 7] £ ¥3} NaCl £ (100 mL) o2 A &}baL, T¢ FAUEFOE AXAT]
I, FAF sl FFAIHG. FALE ol oM HOIE/Af olHZE (3:50)2 §&A7]= A7t 2 A4 I2vE
ZEHJM] ol AAst 1-[3-(HIEAIHEA])-4-(4,4,5,5-H EGHE-1,3, 2-H A E-2-9) #Ad]HHFE

(B60: 7 @) 0A2A ST, LOMS (S, m/z):331 (Il

P

) mlo

=M B622] 1Y

=z | Br r_,___>
MOMO N,
cI” N 2 N
o, . )
o N Pd(dppf)Cly, KsPO SN
: N
MEMG FET%M? Z:b 4

o)
B60 =
B62

U510 (40 nL) & W€ 3-HER--FR2Id-2-7t25 4 o]E (B61; 4 g, 16 mmol), 1-[3-(w5A]w]
EA)-4-(4,4,5,5-HE&HE-1,3, 2-t] AR ET-2-) A d ]9 &= (B60; 4.75 g, 14.4 mmol), Pd(dppf)Cls
(1.17 g, 1.6 mmol), % K;PO, (10.2 g, 47.9 mmol)9] TFES Ah 7] sholl 80ToA 8AIZF &9t 1A

713, olojA AFAIF Y. odFfAE oE olAHOIE (3x10 mL)E FZF3FaL, ¥ F7] TS X3} NaCl &4
(10 mL)o.2 A& star, —‘%# S EFOR AXA7|A, JF st EFAHAT. LS odE olAlH | E/A
JdHZ (1:10)E &&A17]= Azt 4 A9 a=2vlede s Ax FRE-3-[2-(HEAHE=
AN -4-(FFE-1-d)HAd 192 -2 t}. LCMS (ES, m/z):374
[T

6-
EEAYClE (B62; 2.1 g9)& LAZA #5314

N
Y
f
i
Z.

A B63°] 3y

“N
" - __DIBAL-H
o N DCM cI” N
oL OH
B62 B63

m

Ha2amE (80 mb) 5 "WYY 6-F22-3-[2-(FSAIvSA)-4-(FE-1-¢) dAd]9gd 27254l
(B62; 1.9 g, 5.1 mmol), 2 DIBAL-H (27 nL, 133 mmol)e] &=L A F97] alo -30TClA 2417k ot
WA, e ERES E/9S 22 WAL, 20 nLo] =9 HTbel os) AT, AdE &9E
ZREve (3x40 mL) o8 FZ3baL, T3 §7] S E3} NaCl &9 (40 mL) o8 AH3kaL, olo]x T 3tk
UYEFOoR AxA7|a, AF sl $FAA Z [6-FE2-3-[2-(WEA T EA])-4-(9e}E-1-)Hd ¥

Atk LOMS (ES. m/z):346 [M+H] .

X
)
BV
s

d ] ekE (B63; 1.3 )& 3L

l
g
fru
X
-
i
p‘Lt
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F214) B619] T

-.N "N
= | Hoy Tl S At il |
I OH
e N o N
OH OH
B63 B64

[6-E=22-3-[2-(HFA W EAD-4-(FE-1-d)dd | F g d-2-d W e-& (B63; 1.3 g, 3.76 mmol) F T]H4k
% HCl (20 mL)o] EFES ALolA 24T B¢ WykA7|aL, o]o]X ZF 3o FFAZTE. TALE HEZREY
g/des (50:3)2 &EAI7IE At 4 49 ii‘j}ilaﬁﬂoﬂ o] AAEY 2-[6-FRE-2-(3] =FA]H|

23] 9-3-21 |-5-(] g}=-1-2)) 5= (B64; 760 mg)S A ZA SSakelch. LOMS (BS. m/z):302 [+ .

N “N
—d
| ADDP,P(n-Bu)3 =
- OH —_— |
Cl N THF cl \N o]
OH
B64 B65

HEZs =2F (100 mL) F 2-[6-F2E-2-B=SAME) A d-3-4 ]-5-(F&E-1-d) #l= (B64; 800 mg,
2.65 mmol), P(t-Bu); (1.61 g, 7.95 mmol), ¥ 1,1" -(o}xuzl2rd)ggdad (2 g, 7.95 mmol)e EFE

S Hx EHY71 stoll 0TalA 6A1%F 5F nHEAIFTE. oo AAFE SN o ofAEHo]E (3x50 mL)E F+&
star, 3 7] =& 3} NaCl € (50 mL) o= xﬂﬂé@ T MY EROoR AXAY| AL, AE 3 5%
ANRATE. ZAE old olAEHClE/A R dHE (1:4)2 §3A7|e A7 A 4% AaznteEagyd o8 AA

3o 1—[3—%EE—SH—ELED1]J_[3,4—b]-11ﬂ?l—%%—%]]-lﬁ‘r*? (B65; 400 mg)ES nAZA FE3-9Tt. LOMS (ES,
n/z):284 [MH]'.

S}FSHE 1349

NH,

S ~ =
HN— / N -
@ B36 ;Q L
o] t-BuXphos-Pd-G3
N tBuONa HN

Bl CIS 4, 100 °C ik

=

4

g4k (5 nl) T 1-[3-F22-5H-A 2w x=[3,4-b] T Hd-8-< |7 2}= (B65; 200 mg, 0.71 mmol), 2,2,6,6-E
Egivdydgld-4-o}7 (B36; 220 mg, 1.41 mmol), tBuXPhos Pd G3 (56 mg, 0.07 mmol), 2 t-BuONa (135
mg, 1.41 mmol)e] E}EE AL 7] sl HE FHoA 80TNA 3AZE <t _’HW%‘EP olojA, A=
ZFES AH{A7IA, AFAS dE ofMEHCE (3x10 mL)Z F&3F3, e f7] T& X3} NaCl £ (10
mL)P—i A|Hstar, o]ojA FAGEFOR AxA7|aL, X A . AANE YEEEde/de
2 (10:DHE &EA7IE A7k A 24 azeteadyoe s AAs 2 -HEZH E-N-[8-(F &+&-
1-9)-5H-A = [3,4-b]9 | d-3-L ] H g d-4-017 (3= 134; 260 mg)% %— 24 #5339k, LOMS
(BS, m/2):404 [M+H])". 'H NMR (400 Miz, DMSO-c, ppm) & 8.51 (d, J = 2.5 Hz, 1), 7.87 (d, J = 8.7 liz,

4
4 o O
oldh

), 7.76 - 7.68 (m, 2H), 7.50 (dd, J = 8.5, 2.2 Hz, 1H), 7.41 (d, J = 2.2 Hz, 1H), 6.68 (d, J =17.8

Hz, 1H), 6.56 - 6.47 (m, 2H), 5.02 (s, 2H), 4.21 - 4.14 (m, 1H), 1.81 (dd, J = 12.3, 3.6 Hz, 2H), 1.21

(s, 6H), 1.03 (d, J = 20.4 Hz, 8H).
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AAd 13: 3FFE 1259 FA

— ~ \N - " b
HN ) N W, -
N J N NaH, DMF .
i CHl HN
134 125

2,2,6,6-HIEZtHE-N-[8-(F] &=-1-Y)-5H-A 2| [3,4-b] ¥ & -3~ ]3] # ]
3}gHE 134; 60 mg, 0.15 mmol), FA23FYEFH (17.8 mg, 0.75 mmol), % H
mmol) 9] E3ES W& FHOA AZoA 8AZE EF wHAZTE. o]ojA] Rkg mLe] E/9-59 7l
ofs) AL, AHE &HE oY oMAHO|E (3x5 nl)® FE3taL, T3 171 & mLe] 23} NaCl &4 o
2 AlFsnt. EdES ¥4 g EFor HAxA7m, JF & mFA7L, = AAHES B34 HPLC
(24 1, 7 2)2 AAsk N,2,2,6,6-HAetHE-N-[8-(F] 2} &-1-Y) -5H-A 2| =[3,4-b]F] 2] -3-2 ] 7] 7 2]
H-d4-obwl (BHFE 1255 11.8 ng) e LAZA 53T LS (BS, m/z):418 Di+H]. HNMR (400 MHz, ®%te
-dy, ppm) & 8.21 (dd, J = 2.5, 0.6 Hz, 1), 7.83 (d, J = 8.7 Hz, 1H), 7.75 - 7.65 (m, 20), 7.39 (dd, J

= 8.4, 2.2 Hz, 1), 7.32 (d, J = 2.2 Hz, 1H), 6.57 - 6.51 (m, 2H), 5.05 (s, 2H), 4.27 (s, 1H), 2.41
(s, 30), 2.01 (d, J=12.5 Hz, 2H), 1.44 (t, J = 12.3 Hz, 2H), 1.27 (d, J = 3.5 Hz, 12H), 0.12 (d, J =
1.0 Hz, 1H).

AAd 14: 33E 1249 FA
717 B662] Y

—4-oll (Al 122 5-E 9]
1= (42.2 mg, 0.3

5
5

NH,
s
Q Boc@ W) N
B36' N N
= o
t-BuXphos-Pd-G3
o L & BUONa . BacN
cI” SN CI2 A%, 100 oC _—
B65

g2k (10 nl) 5 1-[3-E22-5H-I =" =[3,4-b] 92 D-8-L 19 2+E (B65; 200 mg, 0.71 mmol), tert-HH
(1R, 3S,5S)-3-o}u| =-8-o} A} u}o| A 22 [3.2. 1] 2 E-8-7F 2B A o] E (B36'; 319 mg, 1.41 mmol), tBuXPhos Pd
G3 (56 mg, 0.07 mmol), % t-BuONa (135 mg, 1.41 mmol)9] ZTES A #9|7] slo LB FHA 80T
A 8AIZE Ee MAHAIATE, olojM EFES oJHA7|aL, oJHdS oE ofAEHolE (3 x10 mL)E FF8haL, §
g 7] FEES 23 NaCl (10 nb) 2 AH3taL, 77 R EFOR AxA7|, JF g sFAZTE. 2t
AFS ol olAE|O]E/ A dlHE (1:4)2 §£E3A7]= Aust A 44 azZvtead e o) HASte] tert-
e (IR,3S,559)-3-[[8-(3] e} &-1-9)-5H-A 2| %= [3,4-b] 9] 2] U -3-< o} 1] 1= | -8-o} Apufo] A E 2 [3.2. 1] % B~
g7t = el E (B66; 270 mg) S EO2A FSa%th. LOMS (BS, m/2):474 [l

F7H] B672] 4

\ TR _—

N N—G, Y/ N‘/

@ j( : _ MelNaH _ @ N N
BocN

DMF
BocN
B67

guEdEFolu|= (10 mL) Z tert-F2 (1R,3S,55)-3-[[8-(F] &}Z&-1-¢)-5H-A2 W = [3,4-b] T & H-3-& [ o} H]
]-8-olAjufol A F 2 ([3.2.1]SE-8-7t2 B A o]E (B66; 150 mg, 0.32 mmol, FA23IJIYEEF (76mg, 3.17
mmol), ® wl¥ @ QtTto]= (450 mg, 3.17 mmol)2] EFES A H7] Sto] UE FHA 0T 24 5
QF WWHA]Z|GL, o]ofA] WREES Eof HUbdl o3 AAE T, AdE &9S oY ofAEHlo]E (3 x10 mL)E
- %71 S5 23} NaCl & (10 mL) o= MH3taL, o]olx ¢ SMIGEFORE AxA7aL,
aloll HFAA 2 tert-59  (IR,35,59)-3-[wWE [8-(¥]&}E-1-2)-5H-A 2= [3,4-b]¥] 2 d-3-L Jo}r]
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]-8-o}A}ufo| A F &2 [3.2.1] 2 Ek-8-7t2 2 A o|E (B67; 140 mg )= IAZA FE53Gck. LCMS (ES,
m/z):488 [M+H].

& 1249 3

g G @QQ.

BocN

tert-5-¢ (1R, 3S,59)-3-[HE[8-(¥] g}=-1-Y )-5H-T 2 W =[3,4-b] ¥ g D -3- Jo}n| .. ]-8-o}x}ulo| A E &
[3.2.1]&8-8-7t2 5] E (B67; 150 mg), % t5AF 5 HCl (10 mL)9] £3}ES A4 2417 59 o

HEA] 7131, o]ofA] XJ —8}011 FHEAACL. APE = APES EFHE HPLC (27 1, Fa 2)2 A
(1R,3S,5S)-N-H & -N-[8-(F &} Z-1-D)-5l-A 2 v = [3,4-b] 7] 2] H-3-2 ]-8-o}x}u}o) A| = [3.2. 1] L E-3-0}vl
(3HHE 1245 20.3 mg)S TARA FESATH. LOMS (S, m/2):387 (M. H MR (400 MHz, DMSO-d;) 6

8.52 (d, J=2.5Hz, 1), 8.02 (d, J=9.0 Hz, 1H), 7.96 (s, 3H), 7.79 (d, J = 8.6 Hz, 1), 7.74 (d, J
1.7 Hz, 1H), 7.52 (dd, J = 8.5, 2.3 Hz, 1H), 7.44 (d, J = 2.2 Hz, 1H), 6.74 (d, J = 8.9 Hz, 1H),
6.57 - 6.52 (m, 1H), 5.09 (s, 2H), 3.96 (s, 2H), 2.89 (s, 3H), 2.04 (t, J = 13.0 Hz, 2H), 1.96 (s,
5H), 1.65 (d, J = 13.0 Hz, 2H).

A4 15: 3FE 1359 FA

E}N & " Y N

N N HCl/C| S 4t N N
O —_————————

(@]
BocN B66 HN 118
tert-5-8  (1IR,3S,55)-3-[[8-(F&Z-1-Y)-5H-F 2| = [3,4-b] T & P-3- Jo}m] = ]-8-o}A}u} o] A| F 2 [3.2. 1]
Se-8-7t2 52 go|E (B66; 80 mg, 0.17 mmol) % Ul=AF F HCl (10 mL)2 TFES A2 247 FoF
WA AL, Y EFES AE do sEART. £ AMHES BHE HPLC (A 1, 7 2)E AA s
(1R, 3S,55)-N-[8-(F &}&-1-d)-5H-A 2| = [3,4-b] F 2] H-3-L | -8-o} A ulo| A F 2 [3.2. 1] &E-3-o}  (8F&E

135; 18.3 mg)S AZA $S34%ch. LOMS (ES, m/7):373 [W+H]". 'H NMR (400 MHz, DMSO-dy) & 8.51 (d, J

= 2.5 Hz, 1H), 7.85 (d, J=28.7 Hz, 1H), 7.76 - 7.68 (m, 2H), 7.49 (dd, J = 8.4, 2.3 Hz, 1H), 7.41 (d,
J=22Hz, 1), 6.72 (d, J=7.7 Hz, 1H), 6.56 - 6.47 (m, 2H), 5.03 (s, 2H), 4.11 (s, 1H), 3.56 (s,
2H), 1.97 - 1.87 (m, 2H), 1.77 - 1.72 (m, 4H), 1.48 - 1.38 (m, 2H).

AAd 16: 33E 1289 A
F7H] B69<S]

o} s
e b s
N LIHMDS, THF
/F-O

B68 B69
gdF Pla(Egdeadd)oln= (5 g, 30 mmol)E A ¥$17] dlol] Ao BHEGS=ZFH (60 nl) T 3-
BEr--F2=2-2-veyd (B68; 2.1 g, 10 mmol)2] & AFRA Hrista, E£FES F71 0.543F &<
WHRAIZATE, o]0} A Tleld FFERUolE (1.89 g, 16 mmol)E H7lsta, AR EFES A7 S wykAR
. olojA] ¥kg Z23ES EE AT, oY ofMHC|ER FAANFT. 4 A4S #

°]

AEO]E (2 x 100 mL)Z FE3TE. olojA, &3 7] T A5 (25 mb)E MFHSFL, F4 NaS0,=

7oL, @A 71, 7 st sFAIAY. FALE AF ofHZ/dE olAHoE (9:1)E §EA7= AEst A
Ay FZ2ulE g o3 AA s dE 2-(3-HRE-¢-F2 2T d-2-d) oA H o E (B69 2.39)8 od=
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A Sk LONS (BS, m/z): 278 [MHI]'

F214] B2 #4

— IO
o~ 7 B\O —
- OMOM f\N \ # ¢
Br /—ClI =
i B60 N N
g Pd(dppf)Clp, K3PO, MOMO o]
/- LIS 4HH,0 o
Bso 80 °C, 2h 87 )

QIAMAE (1.14 g, 5.4 mmol) 2 Pd(dppf)Cl,—CH,.Cl, (146 mg, 0.18 mmol)E T2k (10 mL) 2 H,0 (2 mL)

1-[3-(MEA M5 A )-4-(4,4,5,5-HEeHE-1,3,2-t] SALR E&-2-) v d | ] 2tF (QA]« 12258 <9] B60;
593 mg, 1.8 mmol) ¥ o€ 2-(3-HER-6-FEZZIZd-2-A)olHEe]E (B69; 500 mg, 1.8 mmol)e] &FE |
A7reta, AE EFES AL F947] stoll 80TolA 1417 &b WHkAIZTE. oo EFES TS Bl
FA1713L, A AlHZ/ Y oM HCIE (5:1)E §EA7E Ayt A Ay Z2utE g o3 FAlste
ofld 2-[6-F 2 2-3-[2-(HEAIHFA])-4-(F&+E-1-Y) A d [T gl d-2-d JolAlEH o] E (B70; 300 mg)E L U=EA
S=akglth. LONS (BS, m/z): 402 [W+H]

A 719 $HY

f\N = f\N )=
=N N4/ DIBAL-H =N N &

MOMO THF MOMO

B70 O B71 HO

)

DIBAL-H (531 mg, 3.74 mmol)S A E97] dlo -40ColA tyZF==2Her (5 L) F o
[2-(H EA W EAD)-4- (T 2}&-1-D) A D |9 gl d-2- JopAH o] E (B70; 300 mg, 0.75 mmol)®] &
HArbetar, AAE EFES -40ToA 1ARE 9 WA ZT, ¥ =S 55 WAL, ¥3}F NaOH (5
E pH 10744 71388, oolA 4 S FEleta, HEREWE (2 x 10 mb) o2 FEIG. et
7] & 95 (25 mb)E AFSAL, F7 NapSO, = AZA|71aL, (A 7|aL, ZHd shell sFAIZ . /e A

f e Z/oE oA EHelE (1:1D)E &&A7IE A7t A Ay a=zviEadyd 93] AA st 2-[6-F=2 =2~
3-[2-(HEAHE A -4-(F&}E-1-L) A d [T gld-2-L Joll k2 (B71; 170 mg)S LA ZA F53FATh. LOMS
(ES, m/z): 360 [M+H] .

A B722] 31y

N L ) HCl/T =4

N
N N \.Nr \

MOMO OH

»—ClI
N

B71 HO B72 HO

2-[6-FR2-3-[2-(HEANHEZA] ) -4- (I 2} E-1-D) AL 19 g d-2-L Joll &k (B71; 200 mg, 0.56 mmol), 1 4—t1
Ak % HCL (2 mL, 35 mmol), 2 wWere (1 m1)e] EFES A20A 147 Bk wRkA]7]aL, o]ojA &

5 AR

o}, o]ojA weke 9 EdEoelvls M7t pHE TIAIIAL, SE %%AVM XM}—% A oﬂEﬂE/oﬂ'a
obAHICIE (1: D& &3A7I= Ayt A Ad AznteEadgddl o] gAste] 2-[6-2 2 2-2-(2-3| =F A0l
8) 32 d-3-9 |-5- (] @} E-1-2) 3l (B72; 102 mg)S HA2A] 58Tk, LS (BS, m/z): 316 M.

)~I
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A B739] 3y

cl
— a
~ N \ /—Cl__DIAD, PPh, -
N - N THF
oo
=N

B72 HO B73

tol4xz g olzxusl2EAdoE (141 mg, 0.7 mmol)E 0TY HEHS=2FH (2 nl) T 2-[6-F22-2-
(2-3 =2 Ao g)d g ¥-3-Y ]-5- (] #=-1-9)H = (B72; 110 mg, 0.35 mmol) % Eg#HIdE~Ad (183 ng,
0.7 mmol)®] &Ml H7latar, EihES ALolA 2A17F B WRMAIZITE. o]ojA A7) ERES FFHAITIAL,
TAFE A olEl2/dd ofMHIolE (3:1)&E §FA7]E 3 E TLCE gAste] 5-F22-13-(IF&E-1-9)-

10-S A6 AL =R A F2[9.4.0.07[2, 7] 1 EFEI74-1(11),2(7),3,5,12, 143 Ak<ll (B73; 49 mg)= A=A &
Saloth. LOMS (ES, m/z): 208 [N+

7% B742] 34

gw &

HoN
__ B3 § /—NH
+-BuXphos-Pd-G3 & N
t-BuONa
B73 S B74

2F tert-FEA= (41.6 mg, 0.43 mmol) % t-BuXPhos ZE}E(I1) wloldd-2-o}7l wlAgo]lE (11.5 mg,
0.014 mmol)E Y=4F (3 ml) F 5-F22-13-(F2FE-1-¥)-10-FA-6-0 A E| A Z2[9.4.0.07[2,7] 13 e}
7+-1(11),2(7),3,5,12,14-3AAkl (B73; 43 mg, 0.14 mmol) 2 tert-%9 (1R,3S,559)-3-0}1] =-8-o}2}ulo] A &
2[3.2.1]%e-8-72EAHo]|E (B36'; 49 mg, 0.22 mmol)9] EFEo] H7Fsta, AAE THES A 297
stel]l 100TColA 3hEHE WREAIZ]AL, o]ojA g} dfoll sHAIZTH. TS Al clHE/dE ofAH o E (5:1)
2 §EAIE HE A A9 iiu}ilaﬁﬁw o) AAsle] tert-%¥ (IR,3S,55)-3-[[13-(F&=-1-Y)-
10-SA-6-CFALEZ A E2[9.4.0.0%2, 7] J= e 74-1(11),2(7), 3,5, 12, 14-S AFQll-5-4 J o} 1] 1= [ -8-0} =} H} o] A]

E2[3.2.115E-8-II2 5 E (B74; 42 mg)E LAZA F53F30k. LOMS (ES, m/z): 488 [MHH] !
F214] B759) #H4

NBoc

NBoc
v <
\ CH I, NaH W

23 EHF (4.1 mg, 0.17 mmol)S YHEEEIH= (2 mL) F tert-F¥ (IR,3S,59)-3-[[13-(F&=&-1-
)-10-SA-6-0} R E A ZF2[9.4.0.0°2, 7] I HME | 7F-1(11),2(7) ,3,5,12, 14- A Al -5-& [ o} - ]-8-o} =}
ANZ2[3.2.1]2E-8-7= 22 7 1 (B74; 42 mg, 0.09 mmol)2] E¥=d| FH7lelx, EFES 0TlA 0.54
AT, olojA WE g ortiol= (24.5 mg, 0.17 mmol)Z H7}eta, AAHH EFES A4 3
WA T, g ES 0T & (10 mL)Z Z1Astar, o olAlEolE (2 x 15 nL) & FE33d. &3 &
A4 (3x15 mL) 2 AH 3L, F4 Na,SO,.E AFAI71a, oAz, 24 slol sFAIA = tert-H8

(1R, 3S,58)-3-[ME [13-(F FE-1-Y)-10-ZA-6-0 A EZ| A ZF2[9.4.0.0°[2,7] | e} 7H-
1(11),2(7),3,5,12,14-A A}l -5-A Jo}n] = |-8-o}x}ulo| A E 2 [3.2. 1| S E-8-7F 2B A H o] E (B75; 21 mg)S

Sata, o8 A¥HoR the WAl AHESITh. LOKS (BS, m/z): 502 [M+H]'.

=
o

=]
=

NN 9o m2 >

ofj

f
to &l 2
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3}eFE 1289

N
NBoc q ?
g 7NN
N\

s N =\ _J s N
. HCI/C 2 At /
N WAl - s A NN
gt
0 (@]
B75 128
tert-%-¢ (1R, 38,58)-3-[# & [13-(I] 2}E-1-Y)-10-SA-6-ckAE | A E 2 [9.4.0.0°[2, 7] ] A Eel| 7}~

1(11),2(7),3,5,12,14-8 A}l -5- Jo}H] ;= [-8-o} A Hlo] A 2 [3.2. 1] & &-8-FtEH A Ho|E  (B75; 27 mg,
0.054 mmol), TJ5AF & 4 M HCl (1 mL), 2 Hghe (1 nl)Y EFES A2 4 0.547F B¢ WA AT, &
s SEA7a, AAE FARE BFHE IPLC (27 2, ) DR AGAISte] N-[(IR,3S,59)-8-olxulo] Al S =
[3.2.1]%E-3-2 |-N-#1 & -13- (T &} Z-1-Y )-10-L A} -6-0 A E A ZF 2[9.4.0.0°[2,7] ] e} o) 7}~

1(11),2(7),3,5,12,14- A AFl-5-0}0l (3138 128; 6.1 mg)S IA=ZA FE5319th. LOMS (ES, m/z): 402
D], 'HONWR (400 Mz, ®€h&-d4) & 8.26 (d, J = 2.5 Hz, 1), 7.75 (d, J = 1.8 Hz, 1), 7.64 (d, J =
8.7 Hz, 1H), 7.60 (dd, J = 8.4, 2.4 Hz, 1H), 7.52 - 7.46 (m, 2H), 6.66 (d, J = 8.7 Hz, 1H), 6.56 (t, J

2.2 Hz, 1H), 5.37 - 5.24 (m, 1), 4.69 (t, J = 6.3 Hz, 2H), 3.74 (s, 2H), 2.99 - 2.90 (m, 5H), 2.03
-1.90 (m, 6H), 1.75 - 1.65 (m, 2H).

A4 17: 35 1369 FA

Boc

N NH
@ HCl/Cl2 A - @
— —— _— N —_—
N NH MeOH T J—NH
SN \_{. NN
5 0
B74 136
tert—5-& (1R, 3S,55)-3-[[13-(F] 2}F-1-Y )-10-SA-6-0} AL EZ A Z 2 [9.4.0.07[2,7]] FAebE k-1

(11),2(7),3,5,12,14-F A}l -5-< Jo}u] .= |-8-o} AHlo] A E 2 [3.2. 1] ZE-8-FLE R A Y o] E (HA|d 160 ZHE]
©] B74; 30 mg, 0.062 mmol), ©lSAF F 4 M HCI (1 mL) 2 wl€rS (1 mL)9] EFES A2o)A 0.547F &<t
RN ZATE, o]ojA &u|E FWA7|a, FAFES BEFHE HPLC (27 2, 7H DE AAske] N-[(IR,3S,59)-8-0}
Apupol Al Z 2 [3.2. 115 8-3-2 ]-13- (I 2E-1-U)-10-FA-6- A E] Al Z 2 [9.4.0.07[2, 7] | HEHH| 7}~

1(11),2(7),3,5,12,14-3Apl-5-0}01  (3}3HE 136; 6.2 mg)S A=A F5stdth. LOMS (ES, m/z): 388
1. 'H NMR (400 MHz, WIBHS—d,, ppm) & 8.26 (d, J = 2.5 Hz, 1H), 7.75 (d, J = 1.9 Hz, 1H), 7.60

(dd, J = 8.4, 2.3 Hz, 1H), 7.55 (d, J = 8.6 Hz, 1H), 7.51 (d, J = 2.3 Hz, 1H), 7.47 (d, J = 8.4 Hz,
1H), 6.59 - 6.54 (m, 2H), 4.69 (t, J = 6.3 Hz, 2H), 4.35 - 4.23 (m, 1H), 3.69 (s, 2H), 2.91 (t, J =
6.3 Hz, 2H), 2.17 - 2.06 (m, 2H), 2.02 - 1.93 (m, 4H), 1.61 - 1.48 (m, 2H).

AAd 180 3h§HE 1379 §A

B36 NHz
t-BuONa
C—N tBuXPhos Pd G3

Cl At

NH

137

A2F tert-HEAZ (145 mg, 1.5 mmol) @ t-BuXPhos Phos Z-&&E(11) nloldd-2-o}l wlA#HOE (40 mg,
0.05 mmol)E T4k (2 nL) F 5-FR2-13-(JE-1-9)-10-2A-6-0o A EZ A ZF2[9.4.0.0°[2,7] 1 S Ebd| 7

- 155 -



[0700]

[0701]

[0702]
[0703]

[0704]

[0705]

[0706]

ZIHSd 10-2022-0158237

-1(11),2(7),3, 5,12,14-3A}all (A A)d 1622 HE 9] B73; 150 mg, 0.5 mmol) % 2,2.6,6-H|Egtd e #dzgd
-4-o}ql (B36; 118 mg, 0.76 mmol)A EHE Hrbeta, £FES A4 29171 sl 100TAA aFiE aRkA|

N
g 2 oo

Hur
7131,  olojA  ZAgF  Elell A A ALE TEZEdE/Hess fEA7]E Ay A A4
azvlE gy, oloja] B34 HPLC (id 2, T8 Dell o8] AgAsle] 13-(F&&E-1-9)-N-(2,2,6,6-HEZ}
23 ¥ g P-4-Y)-10-2A-6-ol A EGA| FZ [9.4.0.0°[2,7]]1HE I 7F-1(11),2(7),3,5,12, 14-A A} gl -5-0} ¢
(385 137; 23.3 mg)S TAZA 5319tk LOMS (ES, m/z): 418 [MHH] . 'H NMR (400 MHz, ®|€h-2-d4) &
8.26 (d, J = 2.6 Hz, 1H), 7.75 (d, J = 1.8 Hz, 1H), 7.62 - 7.56 (m, 2H), 7.54 - 7.45 (m, 2H), 6.60 -
6.53 (m, 2H), 4.69 (t, J = 6.3 Hz, 2H), 4.42 - 4.28 (m, 1H), 2.91 (t, J = 6.3 Hz, 2H), 2.10 (d, J =
13.1 Hz, 2H), 1.48 - 1.38 (m, 7H), 1.31 - 1.25 (m, 7H).

A4 19: 3FFE 1279 FA

S7FA] B779] g4

o)
N= /
- >—< \>—B
N \ :t
= THP” 0

Cl 4 Br B76 “MCM N= -
> N \
THP N
o Pd(dppf)Clz CHyCly MOMO
\—o K3POy, CIS 4t /H,0 o
g
B69 B77

o

VA E (4.57 g, 21.5 mmol) 2 Pd(dppf)Cl,.CH,Cl, (585 mg, 0.72 mmol)ZE T]2AF (50 mL) 2 H,0 (10 mL)
% A-[3-(HEAHEA])-4-(4,4,5 5-H| EgteE-1,3 2-T) LA R Z-2-2) # d |-1-(L4-2-9) T 2}&  (B76;
2.97 g, 7.18 mmol) L o€ 2-(3-BEm-g-Fzzugt-2-2)olA g o] E (AAe] 160ZHEC] BEY: 2 g,
7.18 mol)el gole] 7SI, EHES AL B917] sl s0TelA 147 F m_w 731, ololA] z¥e st
FEAHY. FAE A dHZ/dE olAHOIE (5:1)E §&EA7= A7 A Ay AZviEad e 23|
A A8 2-[6-FZZ-3-[2-(HEAHEA])-4-[1-(SA-2-d) H g E-4-Y | H_ME]E‘ -2-d olAEH o] E

(B77; 1.71 98 A=A 58k, LIS (BS, m/z): 486 Ml .

7k B78<] 4

b= B
N~/ \ 7
THP” N
MOMO
L e
o
B77

EF4d (35 mL) T DIBAL-H (5 g, 35 mmol)9] E£FES A4 EH7] dlol -78ColA EF4 (5 mL) T o€ 2-
[6-F 2 2-3-[2-(HEAHEA])-4-[1-(FAat-2-A) F gt E-4-d |Hd ] F2d-2-d]o}AlEo]E  (B77; 1.71 g,
3.52 mmol)e] &Hol| H7}5tlt}. ojojA, AAHE TFES 50Tl 1A Bk AkA]7)aL, o]ojA H0 (1.5
nl)E HAbeta, EHES 158 < ﬂwﬂz, el 15
mL) <& ﬂﬂowﬂr Tﬂr , 2 (35m)e H
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F214] B792) #H4

N = N=
N Yy Cl Cl
THP” __Heyoss
MOMO
MeOH

B79 HO

Hee (2 nl) T 2-[6-FEE-3-[2-(HEAHEAD4-[1-(SAat-2-d) v g} E-4-d JHd |9 gl d-2-d ol gk
(B78; 253 mg, 0.57 mmol), @ 1,4-t]2AF 5 HCl (2 mL)Y £AS& AL 1A7F ek R H L. o]0 A
LS A7), ZBAFE W' (2 mb)ol &31A17]a, Eaﬂl%o}‘ﬂgi A71438el. grE SEAI
T, A fgEEEdE/dEs (12: )2 547 A7 4 245 azueadged o AAstd = 2-
[6-E22-2-(2-3| =E A ) F 2| d-3-4 |-5-(IH-F FE-4-)HAl= (B79; 203 mg)S LAZA F53ST).

LCMS (ES, m/z): 416 [M+H] .

7] B80Sl 3y

N= = N= =

HN - \ N/ Cl TBAD, PPhy HN- \ rf Cl
HO THF b
B79 .4 B80

HEZS|ZE2FH (4 mL) T Y-tert-5€ ofZU7l=2E A o]E (265 mg, 1.15 mmol)9] TFES

o| OCOM HEZs=2Ed (6 nl) F 2-[6-F22-2-(2-3=2Ad9) 7 d-3-2 ]-5-(1H- Aﬂ%ﬂ—%‘)iﬂ
(B79; 121 mg, 0.38 mmol) % EF=dE~3 (201 mg, 0.77 mmol) &Mo] Z71atqict. BAHE EFES
%oﬂﬁ IAZE S9F wHkAI7)aL, o]ojA] &ulE FTHAIZ|AL, FRALE A oflH 2/ Y oAEHOlE (1:1)E &
7= Aest 4 49 ﬂiﬂ}ilaﬂﬁw ols] AAste] % 5-F 2 2-13-(1H-3] 2} ZF-4-9)-10-2A-6-0} A E
Z2[9.4.0.0°[2,71 1Mt 71-1(11),2(7),3,5,12,14-3Akl (B8O; 130 mg)S AEAN F£53FITh. LOMS

A

e QL‘

]
Al
(ES, m/z): 298 [T

=7HA) Bs19] $HY

N= —

| ,—ClI = —
HN—/ \ SEM-CI ") \ /¢
o NaH, DMF v N
B80 B81 Q
FAUES (19.5 mg, 0.81 mmol)S EA #917] slol 0CelA tw Soln= (3 mL) T H-FE=E-13-

(1H-9 2}Z-4-9)-10-SA}-6-0} A EG A Z2[9.4.0.0™[2,7]] JilE‘rtﬂﬂ—l(ll) 2(7),3,5,12,14-3Akadl (121 mg,
0.406 mmol)e] gl AFA K71kt 30 &<t wWHkAIZL 5, SEMCI (203 mg, 1.22 mmol)E A7}sta, A
A EFES A2 1 1 17P FoF WA Y, MEES 0T B (5 nl)2 AHear, ol oA HlE (3 x
5 mb)E FZ33tt. 71 T& 97 (10 )2 AFst, 55 SRIUEFOR [AxA7|a, FHAI7]L
st stell sFAZAT. AALE A dlH 2/ " oMAlEolE (5:) R §EAI7IE AEgt A Ad FEntE LY
glof  oJzf A A| sk 5—%&;—13—(1—[[2—(Ea1uﬂ'ae‘%)oﬂ%f\1]u@]ﬂ%ﬂ%—zx—%)—10—SLA}—6—0};<}EE1A1ELE
[9.4.0.0°[2,7]1ME I 7F-1(11),2(7),3,5,12,14-3 Akl (B81: 131 mg)e LAZA F53H30ck. LOMS (ES,

el
r°1‘

m/z): 428 [MHH]'.
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[0716]

[0717]
[0718]

[0719]

[0720]

[0721]

[0722]

[0723]

[0724]

IS5l 10-2022-0158237
=7HA) Bs22] 1Y

ENBOG

H,N

E’ p = B36'
SEM’ N t-BuXphos-Pd-G3 SEM
0 tBuONa
B81 Bl B82

2F tert-FEAIZ (47 mg, 0.49 mmol) % t-BuXPhos Phos ZElg(I1) wnloldHd-2-o}7l w2 olE (13 mg,
0.016 mmol)E U2t (3 nl) F 5-F22-13-(1-[[2-(EgWE A ) o EA] | E ]3] 2}E-4-Y )-10-ZA}-6-0} 2}
EYAIZRE[9.4.0.0°2,71131 8}k 71-1(11),2(7),3,5,12,14-8 A}l (B81; 70 mg, 0.16 mmol) Z tert-4g
(1R, 3S,55)-3-0}n] 1=-8-o}x}ulo| Al ZF 2 [3.2.1] 2 EH-8-7 2B A g o] E (B36'; 74 mg, 0.33 mmol)e] & H7}
stal, EFES Ah E97] e 100THA 3A1zE &9t awkAl7]ar, o]oj A 7k el sFAH . e A
fr olHZ/od ofAHE (5:1)E §EA7|I= Ayt A A ARntEIagde] o3 AAISt tert-F-d
(1R,3S,59)-3-[[13-(1-[[2-(Eg|mE A ) A A ¥ & ] T 2} E-4-A)-10-SAI-6-o L E A F2[9.4.0.07[2,
113 B 74-1(11),2(7),3,5,12, 14-F A}l -5-4 [ o} .= [-8-o} At o] A Z 2 [3.2. 1] S E-8-7FE R A o] E  (B32;
41 mg)E LA RA FEFATH. LS (BS, m/z): 618 [M+H]'

F714] B39 #HY

;ENBoc NBoc
N= - N= — &
Vs

NH NaH, CHal h

p)
SEM’ N
5 DMF o

()]

m

g\
Zx

FAIVEF (6.4 mg, 0.27 mmol)S A BL7] dtol 0ToA yWEZzEo= (2 ml) F tert-5E
(1R 35,59)-3-[[13-(1-[[2-(EgwEA &) S5 A | & ]9 2}E-4-U ) -10-FAI-6-o} AR E A S 2[9.4.0.07[2,
HWebe74-1(11),2(7),3,5, 12, 14-8 Akl -5- Jo}w| 1= | -8-o}Apul o] Al 2 [3.2. 1] S E-8-7 2 5 H o] E  (BR2;
41 mg, 0.066 mmol)®] &Hol ARA H7lslir, TES 30 & WHHAIZATE. o]ojA HWE Qertfo]= (28.3
mg, 0.2 mol)E H7Istar, AAE EFEES AoA 5y wAZT, BHEES 0T & (5 m)E WA}
A" opElo]E (3 x 5 mL)&E FE3vh. Fe f7] T5 o (10 b= AFHe L, 74 GAYEFOR
742/\1 7131, oA 7]aL, 7eF st FHAA F tert-F9 (1R,35,59)-3-[HME[13-(1-[[2-(EgWE A ) &
AlHg ]43}+—4 )-10-SA-6-0} A E 2] Al Z2[9.4.0.07[2,7] 1 E e 7}-1(11) ,2(7) , 3,5, 12, 14-3N A}l -5-21 |
opr| iz [-8-ofAfulo] Al Z 2 [3.2. 1] S E-8-7t 2 5 g0 E (B83; 32 mg)E ILAZA F53HaL, o5 AFHo=

the whAlol] AFEEFSITE. LOMS (ES, m/z): 632 [M+H] .

N

4

)

3}eFE 1279

NBoc
SEM’N Z @ y @
TFA/DCM

gezzde (1 o) $ tert-5F9 (IR,35,55)-3-[wE [13-(1-[[2-(E] &) o FA] | e & | 9] e}E-4-2 )-
10-5AH-6-0F A EZ A F2[9.4.0.0°2, 7] TAEFAIZ-1(11),2(7),3,5,12, 14- 3 AFel-5-% J o] 1 ] -8-okzhu o] 4]

F2[3.2.1]%8-8-7t22 o] E (B83; 12 mg, 0.019 mmol) ¥ EFZFOZoMAEA (1 nl)e EFES A
2ol A IAIRE FeE AREAIZIT. o]0l &wiE SEAl7IaL, A" JIALE EF8 HPLC (=3 2, 7 )= A
Askel  N-[(IR,3S,55)-8-ckAputol Al 22 [3.2. 1] 5 &-3- |-N-w| & -13-(1H-¥] 2} £-4-% ) -10-SA-6-oFA E 2 A]
Z2[9.4.0.0°[2, 711t 7-1(11),2(7),3,5,12, 14-F A}l -5-0191 (3}E 127; 3.1 mg)S TLAZA F539
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[0725]

[0726]

[0727]
[0728]

[0729]

[0730]
[0731]

[0732]

[0733]

ZIHSd 10-2022-0158237

th. LOMS (ES, m/z): 402 [M+HI'. 'H NMR (400 MHz, wI&h-d,) & 7.99 (s, 2H), 7.62 (d, J = 8.7 Hz, 1H),

7.45 (d, J =7.9, 1.8 Hz, 1), 7.39 - 7.32 (m, 2H), 6.65 (d, J = 8.7 Hz, 1H), 5.37 - 5.21 (m, 1H),
4.66 (t, J =6.4 Hz, 2H), 3.77 (s, 2H), 2.97 - 2.88 (m, 5H), 2.01 - 1.92 (m, 6H), 1.77 - 1.66 (m, 2H).

A4 20: 3FFE 1149 FA
S7FA] BS49] g%

NH
NH

N= = HN  B3g

N \ /¢ tBuXphos-Pd-G3
SEM N t-BuONa
o} o= At SEH
100°C, 3h
B81 B84

AF tert-—FEAI= (59 mg, 0.62 mmol) 2 tBuXPhos Pd G3 (16 mg, 0.02 mmol)< t]=AF (3 mL) 5 5-F=Z=2-
13-(1-[[2-(EgmEdd) ol SA I E ] 9] 2} &-4-9)-10-ZA-6-o L ET A F &2 [9.4.0.0°[2,7]]1 e} e 7}~
1(11),2(7),3,5,12,14-3A}dl (A Ao 212 5-E1¢ B81; 88 mg, 0.22 mmol) 2 2,2,6,6-vlEztdE ] de]d-
4-o}¥l (B36; 64 mg, 0.41 mmol)e] &Ml Hrbebar, EFES Ax £917] el 100TAAM A7 F2t AHEA]
Al olojA EIES 79t slo] wEA7|a, UIRavE/HEe (10:1)2 £E5A7]= Ags A 49 32
ntEIZ I o3 AAlste] N-(2,2,6,6-HEHE A #H g d-4-A)-13-(1-[[2-(EgWE A &) 5A v 19 2}
E-4-)-10-5A-6-oAER A F2[9.4.0.0°2, 7] [ A 7H-1(11),2(7), 3,5, 12, 14-S)Akell-5-o}R1 - (B84; 51

ng)S TAEA FEFTH LOMS (ES, m/z): 548 [M+H] .

7H B85S §
NH NH

NaH, CHsl N= DN

' N\
DMF - 7 N
Mo, R o}
B85
FASUEF (4.5 mg, 0.19 mmol)S A4 £9]7] stel 0CAA vMEEFetm= (2 al) F N-(2,2,6,6-HE
94) o 541 2 ] 9] 25491 )-10- S 4|60l A= 2] A 2 2

ehe g o #| 2 ol 4—%1)—13—(1— [[2-(EgyEd

A2, 7113 eI 7F-1(11),2(7), 3,5, 12, 14-3 Akl -5-0o} %1 (B84; 51 mg, 0.093 mmol)2] &oo dxr=A
S 30% =<t WA ZT, olojA] wWE Q. ertlol= (39.6 mg, 0.28 mmol)E H7}sta, YAE =
%L%% o)A sHER WA Y, HEEES 0T B (0.5 mL)E AAsL, B F oMAEYEZ (1084 2
A 10% 4 50%7HA) 2 EEAI7IE C18 HRdA el o ZHAl ARvEZ# g 93] AAlste] N-wE-N-
(2,2,6,6-H EgtvE I s g d-4-4)-13-(1-[[2-(EHE A ) A FA W & ] 7] 2} E-4-2 ) -10-SAI-6-0 A E 2] A]
22 [9.4.0.07[2,711HEFAI7F-1(11),2(7),3,5,12, 14- A AFl-5-0}71  (B85; 21 mg)S LAZA F53I3IT).

+

LCMS (ES, m/z): 562 [M+H] .

goiE 1149 3%

NH NH

TFA, DCM

22, 1h
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[0734]

[0735]

[0736]

[0737]

[0738]

[0739]

[0740]

[0741]

[0742]

[0743]
[0744]

ZIHSd 10-2022-0158237

gEEa2det (1 ol) 5 N-WE-N-(2,2,6,6-HEZE A A2 d-4-U)-13-(1-[[2-(E v A E ) ol FA] [ € ]
¥ g+ -4-9)-10-SA-6-C A E YA Z 2 [9.4.0.0°[2, 7119 E ) 71-1(11),2(7) ,3,5,12, 14-3 A}l -5-0}71 (B85; 6
mg, 0.011 mmol) 2 EE]*EL—E}_QEO]-H]E*P (1 mb)e] EFES A2oA 1A1ZF &<t WURIA[ATH, o]ojA &ujE
FUA7Ia, AAE S BHE IPLC (24 2, Wl HE AASe] N-wlE-13-(1H-¥ 2t E-4-9)-N-
(2,2,6,6-H Eg v E a2 d-4- o1) 10-SA-6-0F A E A E2[9.4.0.0°[2, 7] 1A e 7}

1(11),2(7),3,5,12, 14-8Akl-5-o}2l (345 114; 0.6 mg)S TLAEA 58 vk. LOMS (BS, m/z): 432

M+H] . H NVR (400 MHz, ®€h2-d) § 7.99 (s, 2H), 7.56 (d, J = 8.5 Hz, 1H), 7.45 (dd, J = 7.9, 1.8

Hz, 1H), 7.38 - 7.32 (m, 2H), 6.57 (d, J = 8.5 Hz, 1H), 4.65 (t, 2H), 4.59 (s, 1H), 2.89 (t, J =6.3
Hz, 2H), 2.57 (s, 3H), 2.25 - 2.08 (m, 2H), 1.62 - 1.54 (m, 2H), 1.46 - 1.34 (m, 12H).

AAd 21 3¥E 1219 A
7k B872] 4

7 N 7N
HaN Br F Br
- NOBF,4 -
DCM, &2, 2t o)
0\ \
B86 B87

gEzzdet (30 nl) F WE 6-oln-3-BErygd-2-7l25 g o]E (B86; 4.5 g, 19.5 mmol) ¥ HYE=R
2w HESZFZRYCIE (2.96 g, 0.03 mmol)2] EFES 0TolA 3647 B¢k WwHkAFATH, o]ojA, HkS
ES &5 (50 nb)E AAst, JAS AEgt A Ado] Hesta, old ofMEHOlE/A S dEHE (3:25)2 &

Al e EFES 238} NaCl (50 mL) 2 M FHeta, 4 FAVEFOR AxA7]aL, 3 el ?*174
He 3-BaER-6-ZF0 29 g-2-7t2 8 Ago|E (B87; 3.2 9)& e U= 58k, LOMS (ES, m/z): 234

[M+H] .

Z7F3] B88<e] 4

NH,

F 7\ Br Boch HN /7 N\ Br

N= B36" N=
(o] DIEA, DMSO, 80 °C 0
(0] A BocN (0] \

B87 B33

e SZA= (30 nL) F WY -HER-6-ZFo2vddd-2-7l2EAgoe]E (B87; 1.6 g, 6.84 mmol),
tert-%2 (IR,3S,55)-3-o}]| =-8-o}zxulol A|F 2 [3.2. 1] K &-8-Ft2E2 o] E (B36'; 3.09 g, 13.7 mmol),
2 tolaxzdo|doldl (2.65 g, 20.5 mmol)9] 11} U8 FHAA B0TAA 5% &<t nHkAZTE. o]0
A, AR S99 oE olAlHelE (3 x 20 mL)E F 8}57_, et §7] =& 3 NaCl (20 ml)= Ai]%é}-_]_
T G EFOR AxATIAL, FF st FFAIZT. IS old oMAH O E/A A oHE (3:10)2 &FA
7= @317} A Ay F2vetead g o8 GAste] tert-F¥ (1R,3S5,59)-3-[[5-EZE-6-(HEA|7I21 )
g d-2-d Jolr] m]-8-ofAutol A E 2 [3.2. 1] S E-8-7F2 8 g o] E (B8Y; 2 g)& A=A F53th. LOMS

(ES. m/z): 440 [M+H]'.

F714] BS9S] #HY

(o o ar
@ " NeH.DMF 6§
BocN BocN \

0°C, 3h
g ExEolr]= (10 mL) F tert-5 8 (IR,35,55)-3-[[5-HE2R-6-(HEA7ER )T g -2-L Jo}m] - ]-
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[0745]

[0746]
[0747]

[0748]

[0749]
[0750]

[0751]

[0752]

ZIHSd 10-2022-0158237

8-olAulo| A1 F 2 [3.2. 1] S E-8-7l 25 o]E (B88; 1 g, 2.27 mmol), FA3IYEF (0.27 g, 11.4 mmol),
2 Wg @orttel= (0.64 g, 4.5 mol)e] EFEL 0Tl 3A17F BQF wHAl7|aL, o]ojA] ASE (10 nl)9)
A7rel] &l ATk, APE SHE oY opAHo|E (3x10 mL)E FEata, ¥e F7] & 323} NaCl (10
m) 2 AFsla, ¢ MY EFoR AZxA7|a, JF b FFAA tert-FE (IR,3S,55)-3-[[5-B2%E-
6-(HEA 7 2R D) F e d-2-d [ (HE)opr] ] -8-ofxpulo] A ZF 2 [3.2. 1] 55872 5 o] E (B89; 0.9 g)&

odzA FE=ath. LOMS (ES, m/z): 454 [M+H] .

7 XJ/ BI1 ,/ 6‘1—/(‘]

MOMO
D \ 8
MOMO 390
|2 BocN
B89 HJIHZO
80°C, 2h

o2t (20 mL) & tert-Fg (IR,35,55)-3-[[5-E2E-6-(HEAFI2R ) I d-2-9 | (W& )o}r] = ]-8-o} A}
dlol Al E2  [3.2.1]%E-8-Ft2 B A Ho]E  (BR9; 900 mg, 1.98 mmol), KO, (1.26 g, 5.94 mmol),

Pd(dppf)Cl.CHCl, (161 mg, 0.2 mmol), 4-[(3B)-4-(WIEAIWIEA)-5-(4,4,5,5-E] Eetrle-1,3, 2-T] S AL E &
-2-9)MEF-1,3-t] 1-2-9 |-1-(S2k-2-2) 9 2k (B9O; 801 " 1.98 mol)¢] EFEL Aa £9)7] 3ol 40

ol 0% Tl S0CIA 240 S DAL clolN £FEE oAz, od ool (3:20 nl) %
FEaGT. @9 40 & £ NCl (0 )E ANST, BRES B PMIEFoR Az, 0F
sholl wHAATG. WAE g obHClE/A (3:10) 0 §EAYE At A AY A=vkEee] o3

A tert-F¥ (1R,3S,59)-3-[[6-(HEA 72 R )-5-[2-(H FEA|H EA] ) -4-[ 1-(SA-2- ) 1] 2} F -4~ | 7|
1929 -2- ] (A1) obr] e | -g-olAulo] A ZF 2 [3.2. 1] S ek-8-7h 2 B A g0 & (BIL: 1 9)F A=A 5319

o, LOMS (ES, m/2): 663 [M+H]'.

F71%] B92<e] 314

MOMQ —
/ \ \\NN DIBAL-H N N \""}‘
@ e e - " OH e
BocN -40°C~ 22, 5h o A
B92
tert=%2  (IR,3S,58)-3-[[6-(FMI5A 72 ) -5-[2-(H S A v FA])-4-[1-(SAt-2-<) v] ehE-4-<d ]9 d 19 2l

]
—2—°‘](uﬂE‘)°}Uli -8-o}zbulol A EF2[3.2. 113 e-8-7t=2 8 g o]E (B91; 1 g, 1.51 mmol), DIBAL-H (6 nL,
6 mmol), ¥ EF< (20 mL)S] EFES Aol 40T EoA 5AIZF Sk WHAIZ T (o]F HAAH oz 2
S 7REE) . ololA, Wk EFES 0C/HA WAA7IAL, B (0.3 nb)E AASEAL, 30 St aRkAI T
ojojA, 15% FAIUHEE +8€9 (0.3 m oF WHkAI T, the, & (0.1 mb)S
H7retal, ERES v de (3 x ¥3} NaCl (50 mL) & A& s}ar,
T B EFoR AxA7)aL, XJ% -[[6-(Bl=FA M ") -5-[2-(W &
A EAD) -4-[1-(ZA-2-) F] g&-4-¢ ] #ld Jm‘ﬂ -2-4] (UﬂE‘)o}ﬂh -8-olAtulo| A F 2 [3.2. 1] S E-8-712
A g

=3190h. LOMS (ES, m/z): 634 [M+H] .

N
— 0
ofje -
o'o mlo FJ

A7 olE (B92; 0.8 g)& uAE

F714] B93e #HY

MOMO HO,
=~ \ =N
\N a \'}I N /_\ \ rI\IH
N= N. HCI/T| S At N
on thp _HCIESY -
Bl e 2h HN
B92 B93
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[0753]

[0754]

[0755]
[0756]

[0757]

[0758]
[0759]

[0760]

[0761]
[0762]

ZIHSd 10-2022-0158237

tert=+&  (IR,35,55)-3-[[6-(3] =5 A W& )-5-[2- (W F A Al FA] ) -4-[1-(S4-2-) ¥] 2k -4-L | o d | 9 ] |l -
2= (v E)obn| s ]-g-ofxputol A F & [ 3.2.1] 88872 B0 E (1392, 700 mg, 1.1 mmol) ¥ t&at F
Al °]

1 (2 M, 10 )8 EFEE H20M 2A17F Bk wukAF| oL, o]ojx ZF o] FFHAH L. XW—E— oflel o}
A E/AF oEl2 (2:5)Z &A= Agst 4 A4 38 U}E:LFJMOH ol AHAst 2-[6-[(1R,3S,55)-
g-olAlnfol Al ZF 2 [3.2.1] -3~ °1(uﬂ'a)°}uli]—2—(olE% 1Hg) g d-3-4] —5—(1H—v’43]ré"—4—?:_1)ﬂ]§ (B93;

400 mg)S AARA S5, LOMS (BS, m/z): 406 [M+H] .

F71%] Bo4<2] 314

HO
\ =N
(/ \zjz}_(:\ N— N .
5& N\-NH TEiogng = Nl
)\IQ 6h N OH
Boc/ 394

fgEz=2ve (10 nL) F 2-[6-[(IR,3S,55)-8-cApulo] Al E 2 [3.2. 115 8-3-A (W ") o} ] 1= | -2- (8] == A] ]
)y g d-3-2 |-5-(1H-9) 2} &-4-2) 3= (B93; 400 mg, 0.99 mmol), Ul-tert-#& UFFERY0]E (215 mg,
0.99 mmol), ¥ EFZF e 2ol EA (337 mg, 2.96 mmol)e] EFES A2oA 6X7F Bk WA AT, AA
H &AE e olAEHE (3x10 ml)F %%6h et f7] 5 ¥3} NaCl (10 mL) & AHetx, F= 32
EFow AxA7|a, odFfA7|aL, AF sl BFAA tert-FE (IR,3S,59)-3-([5-[2-3] == A -4-(1H-¥| g}-=-
4-d)Hd ]-6-(3l =S A v )9 g e -2-¢ (uﬂ%)owu) g-ofaputol Al ZF 2 [3.2. 1] 5% P g-7h=E Aol E  (BY4;
380 mg)E aAZA FSAcH LOIS (BS, m/2): 506 [W+H]

Z7F3] B952] 4

HO \ 7 N\ =N
N 7N =N N — N\ NH
N \_nH _ADDP, P(t-Bu); L
N= THF °©
OH BocN
N
Bod B94

0°C, 4h
B95

HEHS|=2F & (30 nL) F tert-FE(IR,3S,55)-3-([5-[2-3| EF A -4-(1H-¥] &}=-4-2) #Hd ]-6- (3| =F A ||
ehyglyl —2-g](HE)one)-8-ol A ufol A F 2 [3.2. 1] L E-3-FtE Aol E (B94; 380 mg, 0.75 mmol),
P(t-Buw)s (760 mg, 3.76 mmol), & 1,1'-(o}xu7l2xnd)vd#ddd (941 mg, 3.76 mmol)9] E¢ES AL &
Sl 0CollA 4A1ZF B9t WAl T, A" §NS o E ofMEolE (3 x 15 mL)&E FE3haL, g3 771
S X3} NaCl (15 mL)& MAS 3, 4 FNUEFoz ARAI L, JFAI L, AT o] E=A7 tert-
g (1R,3S,58)-3- [ € [8-(1H-T] &} Z-4-Y)-5H-A =M = [3,4-b] T g U-3-U]  o}n=]-8-o}z}ufol A S =
2112 E-g-7t2 R A9 0] E (B95; 170 mg)S A=A S35k LOMS (BS, m/z): 488 [M+]

7

1 oy Lo

—
w

3JEHE 1219 34

\ =N \ =N
N {,_\2 g > <\:r~'aH N <:,_\2 § > <\:r'~1H
65 g HCI/TIS A @ .

BocN BiéE 22, 2h HN -

tert-38  (1R,3S,59)-3-[#& [8-(1H- 2}=-4-L )-5H-A 2 v = [3,4-b] 3] 2] F-3-< | o} 1| 1= ] -8-o} A}l o| A| EF 2
[3.2.1] % Ek-8-7 2 B A 7 1E (B95; 70 mg, 0.14 mmol) 2 ©lSAF 3 HCI (10 mL)9o] E3ES ALdA 247F
Hot WHHAIZ I, olo]A FE:AZT. ALE HErE (2 nl)ol &aA7I, AFXAT. = BAHES BFE
HPLC (271 1, T4 3)2  ABASY  (IR,3S,58)-N-H€-N-[8-(1H-7] &} Z-4- )-5H-T 2 W = [ 3, 4-b]
-3~ ]-g-ofxfuto| Al EFR2[3.2. 1] & &-3-0o} (3}3HE 1215 15 mg)S IAZA 53Uk, LOMS (ES,

o1
m/z): 388 [M+tH] . H NMR (400 MHz, DMSO-ds, ppm) & 12.93 (s, 1H), 7.94 (d, J = 9.0 Hz, 1H), 7.62 (d, J
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=8.1Hz, 1H), 7.38 = 7.31 (m, 1), 7.27 (dd, J =7.9, 1.7 Hz, 1), 7.19 (d, J = 1.7 Hz, 1H), 6.65 (d,
J = 8.8 Hz, 1H), 5.01 (s, 2H), 3.50 (d, J = 12.3 Hz, 4H), 2.86 (d, J = 12.6 Hz, 4H), 1.74 (s, 9H),
1.49 (s, 3H).

AN 220 39HE 1299 §4

NH NH

=N, = _N, —
L/N \_/ NH NaH, CHal, DMF L,N A n

b =1
e, o =Y

137 129

F2IUEE (1.7 mg, 0.072 mmol)S YdEEZoln= (1 mL) T 13-(FZF=E-1-Y)-N-(2,2,6,6-H EIH €]
H 2 Y -4-)-10-ZA-6- A EZ A ZF2[9.4.0.0°[2,7] 1A E A 7H-1(11) ,2(7) , 3,5, 12, 14-3A A}l -5-0o} 1 (A A] o
192 5E9] sl3& 137; 15 mg, 0.036 mmol)2] &Mo| H71etar, EFES 0TCA 308 &< wikAIFAL. ©
A HE 2etel= (10.2 mg, 0.072 mmol)E FH7telal, A" EFES H2olA =7 kA ZTh. BHE
< 0T WEe (1 a2 AHFsta, #38 HPLC (&= 2, 78] 5)2 AGAIste] N-Ed-13-(FZE-1-¢)-N-
(2,2,6,6-HEZHE ] H g D -4-U)-10-ZA}-6-° A EZ A ZFZE[9.4.0.0"[2, 7] ] S e 71—

1(11),2(7),3,5,12,14-3Apell-5-o}wl  (E}gHE 129; 4.9 mg)S RAZA 53190, LOMS (ES, m/z): 432

+H] . 'H NMR (400 MHz, ®€-e-d,) 6§ 8.26 (dd, J = 2.5, 0.6 Hz, 1H), 7.75 (dd, J = 1.9, 0.6 Hz, 1H),

7.62 - 7.56 (m, 2H), 7.53 - 7.46 (m, 2H), 6.58 - 6.54 (m, 2H), 4.69 (t, J =6.3 Hz, 2H), 4.29 - 4.19
(m, 1), 2.90 (t, J =6.3 Hz, 2H), 2.41 (s, 3H), 2.12 - 1.95 (m, 2H), 1.52 - 1.40 (m, 2H), 1.36 - 1.15
(m, 12H).

AAd 23: 3FE 1389 #A
7 B979]

Pd(OAc),

o) PdI(OAc)z,l5, I o)
DMF
Br OH 60 °C, 16h Br OH
B96 I8 /E B97

ez Eolr= (120 mL) & HWEFEZEHDOIAIEA (B96; 10 g, 46.5 mmol), (TJolAEA]L 2 =)Wzl
(11.2 g, 34.9 mmol), 82X (8.85 g, 34.9 mmol) = Pd(0OAc), (1.04 g, 4.65 mmol)2] &S 250 mL HE
FHo|A 60T 16/‘1 7 Z¢F wukA AT, olojA Wk RS & (150 nl)E AAstiL, AAE fHS og of
AHOIE (3x150 mL)Z2 F&3taL, 3 7] F& 4 MR EFOZ HARA7|a, o7A]7] =
ZAFAY. FALE " oA HIOE/E (1:3)o2 §&A17]= A7 4 449 EL?LUPEZFJ] 1011 ol &l A A s}
(5-BEE-2-8 0 wd) ol EAL (BI7; 10.7 g)& TARA 53815k LS (BS, m/z): 341 (W]

oft

Z7F3] B98<e] 4

: (0] : 0
SOCI;, MeOH -
Br OH Br (0]

60°C,14h
B97 B8

< (150 nL) & (5-ERER-2-82%#Hd) ofAEA (B97; 10.7 g, 31.3 mmol)e] &
Ij/‘r 1= (7.47 g, 62. 8 mmol)Z A 3staL, oJojA, AdE §AE 60TAA 14AIZE &
S 2 (200 mL)Z AL, old olAHOlE (3x200 mL) & FE3FFTE, ololN, &3 {7 F
Efos AxA7|AL, AFA7|aL, FF st sFAHT. AHE EFES AF JdHE=E (2 x30 mb)E

rrlm{nmu_
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AR, AHAA WE 2-(5-HEr-2-20%wHd) olMEolE (BS; 6.4 )8 wARA F583ch. LS
(ES, m/2): 355 [M+H]'.

F714] B99el B4

B N =
| 5 o N= B Q O NE
MOMC B60
/@i/u\ ~ OMOM
Br O

Pd(dppf)Cl, CH,Cly 9 Y
B9B K3P0,4,60°C,1.5h / B99
C124H/H,0

U0 (4:1; 50 mL) & g 2-(5-BER-2-2 2 =) olAEo]E (B9S8; 500 mg, 5.63 mmol), 1-[3-(w]
EAHEA])-4-(4,4,5,5-HEgHE-1,3 2-T] AR Z-2-9) #HAd] FJ&F= (B60; 2.23 g, 6.76 mmol), KsPO,

(3.59 g, 16.9 mmol), ¥ Pd(dppf)Cl,.CH,Cl, (0.23 g, 0.28 mmol)2] EF=S rlo|ARo]HZE 60TA 1.5

AR B9k 2. ololAl, A4 S90S oD obAHClE (B0 nE FEAN, T A7) FL P4 3
APEFOR AzAZ T, B, AT Sel FERAAG. A4 AY opAEIE/ A% dH (1DE &

N

A7l A7t A Ay azeeadgel & gAlste e 2-[4-BR2E-2'-(HEAHEA])-4' - (I -
~9])-[1,1'-u}o]H| D ]-2-21] obAE[O]E (BY9; 900 mg)E S A=A 5T LOS (BS, m/z): 431 [MHI] .

—

ZF7HA] B1002] 3

O Y4

0°C,3h
/0 B99 OH B100

DIBAL-H (4 mL, 19.7 mmol)E A ¥2]7] sl -40TCoM tZF2=2de (35 L) T ¥E 2-[4-B2%

EAMEAN)-4" - (I gE-1-9)-[1,1'-vfo] s ]-2-¢] o}AEHe]E (B99; 850 mg, 1.97 mmol)e] 3= H7}
shar, AAE 8AE 0TeAA 3A%F %OJ WRIAIZATE, o]0l A WHEES B (30 mL)e] FH7bel <& AAstaL, o
HA]7]5, HEEEAE (3x35 nL) &2 FE3UTE. Fek 7] S5 T FAUEFOE A7, 7
i, AF el FFAIA  2-[4-HER-2 -(HEAHEA) -4 (I 2E-1-9)-[1, 1 -vpol | d |-2-d ] ol

(B100; 830 mg)& A=A F53Ftt. LCMS (ES, m/z): 403 [MHH] .

F7HA] B1019] 3

) )N
r i
N Homsy B Q O o

OMOM 25°C,5h

MeOH on
e
OH B100 oy B101

2-[4-B. 2% -2 (B100; 870 mg, 2.16 mmol), W&k (10 mL), 2 1, A F HCL 3 mb)e] ERES A4 &
$7] sholl 25CoNA 5A1ZF B9k WAL, AAHE EFES T S FFATAL, FALE dlE olAH o E/
AR oHZ2 (1:5)2 &&A1715 A7l 2 Ay a=zeteEagae 93] JAste] 4'-BR2E-2'-(2-3 =FA] 9
)-4-(F)e&-1-¢)-[1,1'-vfe] A d ]-2-& (B101; 310 mg)S IA=ZA FEsgth. LOMS (ES, m/z): 359
[+
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F7HA] B1022] 3

B Q O Nﬁj PPh;,DIAD =
r by o 3
: -0
0,
OH 25°C,4h

THF o
oH B101 B102

HEZS=2Fe (15 nl) F 4'—2;3—2‘—(2—6}52/\]011%)—4—(j43}i—1—°1)—[ 1'-vleldd ]-2-& (B101;
250 mg, 0.7 mmol) & EgHAIdEAA (365 mg, 1.4 mmol)e] EFEE 0ToA tlo]AZEHo}

E (281 mg, 1.39 mmol)& Hstal, AFE &AL A #97] shell 25CoA 4A3F F<t
S 4SS (30 nb)E AAstn, dEFE2dE (3x30 nL) o7 FE39. 3 77 & ¢ Y E
2 Ax:A7a, A7 AL, F el FFAIFT. FAE oY olAlH o E /A %

= Ag7 A A9 aEvtEadye] o] AHAste] 1- [13-HE2E-8-SFAIEZAIZE [9.4.0.0" [
7}-1(15),2(7),3,5,11,13-FAA-5-4 ] 2= (B102; 150 mg)S LAZA F53FTh. LOMS (ES, m/z). 341
[WH". 52204 B1039] 34

NH,
H =
N N{j
o 3L AS ¥
tBuxphso-Pd-G3
BocN o
0 t-BuONa,80°C 4h BE
C| 24
B102 B103

LA (5 nl) F 1-[13-BE2E-8-2ALEZAIZFZ[9.4.0.0"°[2,7] 19 7}-1(15) ,2(7), 3,5, 11, 13-3 A}l -5-
198 (B102; 140 mg, 0.41 mmol), tert-%8 (IR,3S,55)-3-0}1| =-8-o}A}ulo| A| F2[3.2.1] 2 E-8-7} =&
1E

Ao (B36'; 186 mg), A% tert-FEAI= (79 mg, 0.82 mmol), 2 t-BuXPhos Phos Z&}&(11) wlolald
2-oldl A olE (16.3 mg, 0.021 mmol)e] EFES AAh FH7] stoll 80ToA 4AIZF &<t WA F T, o]
A S E

15 nL9 &2 AP, og opddelE (315 ) E FE3AUT. T §7] T& T IUE
713, AAZIaL, AE stell SFAAT. AALE A" opATHOIE/ A oH 2 (1:2)2 £F A7

dejrh A A7 aRvkEadd e o) gAlste] tert-FE (IR,38,55)-3-[[5-(F2E-1-U)-8-SALEL A=
4.0.0°2, 711 e I 7H-1(11),2(7),3,5,12, 14-8N Akl -13- Jopr] s [ -8-obapulo] A| 2 & [3.2.1] Sgh-8-7}

2R AY O E (B103; 145 mg)E A=A =513 LONS (BS, m/2): 487 [M+H] .

F7H B1049] 31y

H /j \ /j
N e A
25°C,15h
BocN o DMF BacN o

B103

B104

OuE o= (5 nl) & tert-FE(IR,35,55)-3-[[5-(F] #E-1-U)-8-SALER A 2 2[9.4.0.0°[2,7]] HE}
d7k-1(11),2(7),3,5,12,14-FAA-13-A ] ofr]i]-8-olxuto| Al Z 2 [3.2.1] SE-8-7F25 A o]E  (B103;
100 mg, 0.21 mmol)e] EIELS 0CIAA FAIFUEF (24.7 mg, 1.03 mmol) o2 AHg)sli, AAdE A8 A
2 B97] bl 0.542F B wEbAZT, ojojd wWE @ oTiol= (292 mg, 2.06 mmol)E 18] AX
HA7vstar, A 89S 25ColA 12413 Bt wHHAIFHTH, WS ES 15 nle E&/ES Ikl 9fs)
741%16}3 old oM HCIE (3 x 156 mL)E FEF33th. 38 f7] T& F5 FAUEFoR AxA7) AL, o

713, AF sl FHEAA tert-FE  (IR,35,55)-3-[ME [5-(F &ZE-1-9)-8-ZFALEL A ZF2[9.4.0.07[2,
113 e 71-1(11) ,2(7),3,5,12, 14-FA}N-13-<L Jo}m] = ] -8-o}xjufo| Al EF 2 [3.2.1] SE-8-7I=2FAYoE

(B104; 100 mg)S A=A FE5akdth. LOS (ES, m/z): 501 (M.

lo,
<
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BFE 1389 34

\ = \ =
: " -0
65 N TFA/DCM @ N
0
Boch 4 25°C,3h kel o
138

B104

gE=2dgt (3 ml) F tert-FE(IR,35,55)-3-[WE [6-(F&E-1-Y)-8-SALEL A ZZ[9.4.0.0°[2,7] ] HlE}
Y 7k-1(11),2(7), 3,5,12,14-3NA}41-13-Y ] olw]=]-8-olz}ufo] Al EF 2 [3.2.1] SE-8-712E A o|E (13104
90 mg, 0.18 mmol) ¥ EZZFLZOIHEA (1 mL)9] EFES 25ToA 3217 &9t WHEAI7]aL, o]ofA] X

atoll FFAIZTH. GAE WS (3 nl)oll &aA7]aL, 58 HPLC (4 2, 7l 6)% ﬂxﬂo}cﬁ (1R, 3S, 55)—
N-HE-N-[5-(F] &}Z-1-Y)-8-FALEZ A Z2[9.4.0.07[2,7]] #MepelZF-1(11),2(7), 3,5,12,14-AA}<l-13-4 |-
g-ofztulol A Z & [3.2.1] =2e-3-o}7 (3FE 138; 26.4 mg)S nARZA F5kTh. LOMS (ES, m/z): 401
[+H]°. H NMR (400 MHz, DMSO-ds) & 8.53 (d, J = 2.5 Hz, 1H), 7.75 (d, J = 1.7 Hz, 1H), 7.68 (dd, J =

8.4, 2.4 Hz, 1IH), 7.55 (d, J =2.2 Hz, 1H), 7.44 (d, J =8.4 Hz, 1H), 7.27 (d, J =8.5 Hz, 1H), 6.84 -
6.75 (m, 2H), 6.58 - 6.52 (m, 1H), 4.53 (t, J =6.2 Hz, 2H), 4.08 (tt, J =11.1, 5.3 Hz, 1H), 3.50 (s,
2H), 2.76 (d, J =5.8 Hz, 5H), 1.81 - 1.69 (m, 6H), 1.54 (dt, J =12.9, 4.0 Hz, 2H).

AN 240 39HE 1399 A4

H H /=i1
OO P O
65 25°C, 3h 65
BocN o} HN 0

B103 139

g2 2ve (3 mL) F tert-F¥ (IR,3S,55)-3-[[6-(F&E-1-Y)-8-ZALEZ A E2[9.4.0.07[2,7] | g ELH| 7k
-1(11),2(7),3,5,12,14-3 Akl -13-< Jo}m] = ]-8-o}Ahutol Al ZF & [3.2.1] SE-8-7t2 B A o]E (AA]d 2572
HE1Y B103; 50 mg, 0.1 mmol) & ETZFLREAEA (1 nl)9 EFES 25Tl 3A7F FeF WA 7T,
AE EFES AF sl A7, ZAE WeS (3 mbol §3A71a, B3E HPLC (24 2, TH] 6)=
At (1R, 3S,55)-N-[6-(F &E-1-4)-8-ZALEZ A EZE [9.4.0.0" [2,7]] #AMepIZF-1(11),2(7),3,5,12,14~
ANALQl-13-d ]-8-olatulo| Al 22 [3.2.1] Sg-3-olul (FFE 139; 13.1 mg)S AAZA F5313Th. LOMS
(ES, m/2): 387 W+HI'. 'HNMR (400 Milz, DMSO-d;) & 8.52 (d, J = 2.5 Hz, 1), 7.74 (d, J = 1.7 Hz, 1),

7.66 (dd, J = 8.3, 2.3 Hz, 1H), 7.54 (d, J= 2.3 Hz, 1H), 7.41 (d, J= 8.4 Hz, 1H), 7.15 (d, J = 8.2
Hz, 1H), 6.64 - 6.52 (m, 3H), 5.49 (d, J = 8.4 Hz, 1H), 4.51 (t, J = 6.2 Hz, 2H), 3.61 (s, 1H), 3.49 -
3.42 (m, 2H), 2.69 (t, J =6.2 Hz, 2H), 1.96 - 1.86 (m, 2H), 1.72 (tq, J = 9.2, 5.4 Hz, 4H), 1.40 -
1.29 (m, 2H).

AAd 250 3¥E 1409 A

NH
NBoc
- < @
Nz —
SEM N wt _TFA.DCM _
5 \ N A|Q 1h

B83

gz zde (1 L) 5 tert-F° (1R,3S,59)-3-[[13-(1-[[2-(EgHE A H) o SA] v & |9 2} E-4-Y)-10-=
Ab-6-o}AE A 22 [9.4.0.07[2,7] 1 EFHFF-1(11),2(7),3,5,12, 14- 3N A} el -5-2 ] 0]-13]‘:_] -o}bulo| Al E 2 [ 3.
2.1] SE-8-7125 A olE (34 mg, 0.055 mmol) % EZZFLEOIHNEA (1 nl)o] TFES A0 1A7H
S WAL, oo &ulE FHAITIa, AAE TALE BEHE HPLC (A 2, Tl H)E AGAIS] N-
[(IR,3S,55)-8-o}x}r}o] Al E2[3.2. 115 8-3-Y ]-13-(1H-3 2} Z-4-9 )-10-ZA}-6-0} A E A EF2[9.4.0.0™[ 2,

119 E74-1(11),2(7),3,5,12, 14-F A}l -5-0171  (S}3HE 1405 11 mg)S IAZA F533Ith. LMS (ES,
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m/z): 388 [M+H]+. 'H NMR (400 Mz, wigt&-d,) & 7.99 (s, 2H), 7.54 (d, J =8.5 Hz, 1H), 7.45 (dd, J =

7.9, 1.8 Hz, 1), 7.37 = 7.32 (m, 2H), 6.56 (d, J =8.6 Hz, 1H), 4.65 (t, J =6.3 Hz, 2H), 4.32 - 4.22
(m, 1), 3.72 (s, 2H), 2.88 (t, J =6.4 Hz, 2H), 2.19 - 2.09 (m, 2H), 2.01 - 1.94 (m, 4H), 1.62 - 1.51
(m, 2H).

AAd 26: 3FE 1419 FA

NH
I'\I._
Nz =
SEM )k
N TFA, DCM
o) 42 1h
B85 141

vz a2 (1 nl) F N-(2,2,6,6-EHEZHE g d-4-L)-13-(1-[[2-(EuWE A D)o EA W€ ] 3)g}&-
4-A)-10-SA-6-0A EZAIE2[9.4.0.0M[2, 7] 1" E | 71-1(11),2(7),3,5,12, 14-A A} gl -5-0} 71 (A A]d] 2002
gl ] B84; 10 mg, 0.018 mmol) % EFZFQ ZoMEAF (1 mL)e E£IFES Lo 1A7F 5 WRkA| AT,
oloj LS ZWA)7|a, FALS BFHE HPLC (4 2, 78] 4)& AA|ste] 13-(1H-9#F=-4-9)-N-(2,2,6,6-
o E el € 9] 7 2] €l -4-)-10-SA-6-o A E P A 2 2[9.4.0.07([2, 7] ] A B | 7H-1(11),2(7),3,5,12, 14- 3 Al -
5-o}wl (SFE 141; 1.5 mg)S RAZA ST, LS (ES, m/z): 418 [M+H] . 'H NMR (400 MHz, wjehe-
d) & 8.00 (s, 2H), 7.57 (d, J = 8.5 Hz, 1H), 7.46 (dd, J = 7.9, 1.8 Hz, 1H), 7.38 - 7.31 (m, 2H),
6.58 (d, J = 8.5 Hz, 1H), 4.65 (t, J = 6.4 Hz, 20), 4.47 - 4.38 (m, 1H), 2.89 (t, J = 6.3 Hz, 2H),
2.19 (d, J =13.0 Hz, 2H), 1.52 (s, 6H), 1.38 (s, 6H), 1.36 - 1.32 (m, 2H).

AAe 27 E§kE 1429 A4
5 7H) B1059] g4

| Br THP” } i Br
o Pd{dppfCl, CH,Cl, 0\
o

d \  KsPO,cl=4t/H,0
00C, 3I=Y

B105

Ny 9171 shell g4 (40 mL) 2 H0 (10 mL) 5 WE 2-B2H-5-2 2 THlFo|o]E (5.00 g, 14.665 mmol),
1-(5A-2-9)-4-(4,4,5, 5-H EZWE-1,3,2- A R E&-2-A) I &E (4895.14 mg, 17.598 mmol) Z K3PO,

3
18A1ZF BoF WHHA]7]a, EtOAc (60 mL) @ & (70 mL)E FAA 7)1, ololA 4 =& EtOAc (2 x 60 mL)&

Fa, 23 99 (120 nL) 2 AlF3aL, ¢ SR EFORE AXAT|L, $FAAH I
& ZUA 49 a=rtEady (80g AEzt A ZH, PE 5 37% EA)ol & AAste]
B 2-HER-5-[1-(S3-2-9)HE4-L HZFo]E (4.2 g, 78.41%)F A=A F53v}. LMS (ESI,

m/z): 336.90 [M+H]. H NIR (400 MHz, DMSO-ds, ppm) & 8.38 (s, 1H), 7.94 (s, 1H), 7.77 (d, J = 2.3 Hz,

S 3}
=

ol'

H

2L
oK
ol
52
iy
>~
—.~
i
(Kl

), 7.54 (d, J =8.2 Hz, 1H), 7.46 (dd, J =8.2, 2.3 Hz, 1H), 5.50 - 5.37 (m, 2H), 4.54 (d, J =5.6
Hz, 2H), 3.95 (dq, J = 11.6, 3.3, 2.6 Hz, 1H), 3.65 (ddd, J = 11.5, 8.1, 5.8 Hz, 1), 2.14 (tdd, J
12.5, 10.2, 4.4 Hz, 1H), 1.98 - 1.89 (m, 2H), 1.70 (ddt, J = 17.5, 15.0, 6.2 Hz, 1H), 1.55 (tq, J
7.6, 3.8 Hz, 2H).
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& 7H B1069]

N= Br M=
N-Z DIBAL-H Nt/ BF
THP THP”
O THF.-60°C, 16h OH
o)

N

B105 B106

B97] &lo]l -70CAA THF (50 mL) & WE 2-B2R-5-[1-(Z2-2-) 7 g}E4-g M Fo]E (4.2 g, 11.5
mmol)e] &olo] DIBAL (57.5 mL, 0.055 mmol)S F7Fetddt. ¥+ EFES -60TCoA 16A13F Fot

i

WHEA]Z)AL, o]o]A —60TCe] & (20 mL)= AT, A Ef=S oHr7]a, ¥ AolAE olE ofAl
HolE (50 mb) & AHsdT. 4 F& old oRAEHlE (3 x 50 mb)E FEskoh. & %7] e 9
(150 mL) & AHskaL, = Na,SO. = AxA7]aL, AIAZT. oAfhE AgelA $HFAA [2-B2R-5-[1-(5

A-o-) T et E-4-d] AL IS (3.2 g, 82.520)S A=A SE5%Th. LOMS (BSI, m/z): 336.90 [M+H] .
1H NMR (400 MHz, DMSO-ds, ppm) & 8.38 (s, 1H), 7.94 (s, 1H), 7.77 (d, J =2.3 Hz, 1), 7.54 (d, J =

8.2 Hz, 1H), 7.46 (dd, J =8.2, 2.3 Hz, 1H), 5.50 - 5.37 (m, 2H), 4.54 (d, J =5.6 Hz, 2H), 3.95 (dq,
J =11.6, 3.3, 2.6 Hz, 1H), 3.65 (ddd, J =11.5, 8.1, 5.8 Hz, 1H), 2.14 (tdd, J =12.5, 10.2, 4.4 Hz,
1), 1.98 - 1.89 (m, 2H), 1.70 (ddt, J =17.5, 15.0, 6.2 Hz, 1H), 1.55 (tq, J =7.6, 3.8 Hz, 2H).

F7HA] B1079] 3

N—" —
N/ Br AcCl, TEA E ) Br
THP” THP’
OH DCM,42, 2h

e OAc

B106 B107

DCM (10 mL) 3 [2-BE2E-5-[1-(243-2-9) e} Z=-4-d 19D 1w ek (1.00 g, 2.965 mmol) % TEA (1.03 L,
7.412 mmol) e &Mell AcCl (0.25 mL, 3.558 mmol)& 0TCelA H7lelgdet. w-s EFES A Lox 247+ FoF
WHEAI7|AL, ool FFolA FFAIA FAFE 53T FAME PE/EtOAc (3:DE §EA171& A=vr 2
4 ai%:m go o Al [2-B2R-5-[1-(S4-2-9) ] &E-4-L H L W e ofAE|o]E (950 mg,
84.47%)2 9 :A =319tk LOMS (ESI. m/z): 378.95 [M+H]. 'H NMR (400 MHz, DMSO-ds;, ppm) & 8.44

(d, J =0.8 Hz, 1H), 8.00 (d, J = 0.8 Hz, 1H), 7.75 (d, J = 2.2 Hz, 1H), 7.64 (d, J = 8.3 Hz, 1H),
7.57 (dd, J =8.3, 2.2 Hz, 1H), 5.42 (dd, J = 10.0, 2.3 Hz, 1H), 5.12 (s, 2H), 4.00 - 3.91 (m, 1H),
3.70 - 3.61 (m, 1H), 2.13 (s, 4H), 1.99 - 1.88 (m, 2H), 1.76 - 1.63 (m, 1H), 1.56 (dq, J = 10.5, 6.5,
5.0 Hz, 2H).

ZF7FA] B1082] 3

= _ o]
E 4 Br  Bypiny, KOAc, Pd(dppf)Cl, N p g
\

OAC El OAc

80 °C, 3=

B107 B108

g2k (10 mL) 5 [2-B2R-5-[1-(SA-2-2) ) et&-4-L 13 d v & o}AlElo]E (950 mg, 2.505 mmol), H]Z=
(AUFHE)HE (1.272 g, 5.010 mmol, 2.00 =), 9 KOAc (737.52 mg, 7.515 mmol)¢] E3E0|
Pd(dppf)Cl, (183.28 mg, 0.250 mmol)E FH7}aldth. AAa #917] sholl 100TAA a5 wRkAI § whg &
FES AFAA 5 1 7131, olE olAlElo]E (20 mL)9t B (15 mL) Alelol EuistHtl. 4 & old oA

(2 x 20 mL)i 3. @3 /7] & ¥3 G5 U5 b E AFsta, F4 Y EFOR XA
713, FFAA [6-[1-(Z2F-2-4) 3] 2}£-4-4 ]-2-(4,4,5,5-E| EZH E-1,3, 2-U AL B ET-2-A)Hd W& o}
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[0815]

[0816]
[0817]

[0818]

[0819]
[0820]

[0821]

[0822]
[0823]

o2k (16 mL) 2 HO0 (4 ml) F 2-B25-3,5-yF=2=29772 (1.00 g, 4.388 mmol),
Z-4-91-2-(4,4,5,5-H|Eg}vE-1,3 2-T] SAl R ET-2-) | d | Wd ofAHo|E (1.87 g,
KoCOs (1.82 g, 13.165 mmol)e] -&<Mof Pd(dppf)Cl, (160.55 mg, 0.219 mmol)E H7}sFSitt.

ZIHSd 10-2022-0158237

AEOIE (2 9)8 SA=A AT, LS (ESI, m/2): 427.05 [N+

F7H4) B1099] §4

ﬁ_)—c.

= N
N= 4 _\>—CI
choa- Pd(dppf)Cl» Y -
THP” N
24, H0 cl
80°C, 4 h AcO
B109

Zz=-Z

B108
[5-[1-(ZAF-2-) 3 2}

Toll A 4AZE F3F wRbA 7]aL, o]olx] o'l ofAlElo]E (30 mL)¢k = (45 mL) Abelel]l Ewjaivt. 4 <
od ofAlHIOIE (2 x 30 mL)2 FEFAvt. 7] S5 @etar, 3} f (80 mL)= A FstaL, F FAUE
Fog X7, sFAA IS Awsiiv. IAE SdA 29 AzvtEady] (40g ek A A7, PE
< 35% EA)ell ol AAsto] [2-(3,5-HE 2RI -2-U)-5-[1-(54-2-2) ¥ 2}E-4-L [ | E opAlE o] E

(990 mg, 50.43%)E 2L2A =53}k, LOMS (ESI, m/z): 447.00 [M+H] .
F7H B1102] F4

N
N= N N—
4 =
N _ 7% ko, TBAB N i
THP” . N Y
cl THF/H,0,50°C  THP g

AcO
B109

B110

THF (20 mL) 2 H,0 (20 mL)
o]E (750 mg, 1.677 mmol)<]
1. v BIES 50T A 3Y B9 wHkA )AL, o]o]A] o & oA EHOIE (25 ml)9F & (20 mL) A}oldl
Falsgivt. 4 TS old olMHolE (2x25 mL)® FE3TE. 7] S5 Fekal, 94 (40 mL)E AlFHSAL,
Na,SO, 2 AxA71a, AFlA FFAA 4-[3-FZE-6H-0] 22 =[3,4-b] ¥ eh 1 -8-U |-1-(&Ak-2-d ) ¥ g}
% (400 mg, 64.68%)S 24 wAZA FEICH. LOIS (ESI, m/2): 369.00 D] .

= [2-(3,5-"UE 229 g3 -2-U)-5-[1-(Z4t-2- ) 3] 2} E-4-L |9 d | v & oA
LMol K,00; (2250.03 mg, 16.280 mmol) = TBAB (54.05 mg, 0.168 mmol)E *

H

=
S

-

717 B1119] 4

\
NH
NH
N=— HN
bl‘l"/ \ 7 Cl ’?I/ N=>—N
N o N-7 N 4
THP Ruphos Pd G3 THP N
o Cs,CO, o
C|24AF
100 oC, 3=

B110 B11

N, #217] &tell tj&ak (1 nl) & 4-[3-F22-6H-o| 22w [3,4-b] 9 gF-8-2 ]-1-(2Ak-2-2) 9 2} (100
mg, 0.271 mmol), N,2,2,6,6-Feti ey g gl-4-0}7 (92.35 mg, 0.542 mmol), 2 Csy,C0s (265.02 mg, 0.813
100°C ol A

mmol)2] 8ol RuPhos Palladacycle Gen.3 (22.68 mg, 0.027 mmol)<S #7}a8itt.
ol el oA

16A13F &QF wRkA7]aL, o]oj A o ofAlHo]E (5 mL)¢t & (5 mL) Atelel] &ajatqlct. 4

o ==
= iqu%
=
<

o o
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[0824]

[0825]
[0826]

[0827]

[0828]

[0829]
[0830]

[0831]

[0832]
[0833]

ZIHSd 10-2022-0158237

A

HolE (2x5 mL)E F=3tgtt. &3 §7] =& 94 (10 L) 2 M AH3FaL, Na,S0,2 dxzA 7|, AFoA 5=

ARES B2 TLC (PE/EA=1:1)E AAst] N,2,2,6,6-FE}w &l -N- [8-[1-
[3

ANA 2 ARES AT s
4-b19 A -3-L g A2l d-4-ob7 (20 mg, 14.67%)S A=A

z
(&2k-2-)H 8} Z-4-Y | -6H-0]| 2T 21| =
Z=3519th. LOMS (ESI, m/2):503.15 [MHH] .

7% B1129] 4

N= N=>, _OSa B Ha N’ N
N7 \ AN -
TP v T MeOH,25°C, 2h

(o}
B111 B112

e (1 ml) T N,2,2,6,6-HEFAE-N-[8-[1-(ZA-2-) F HFE-4-L |-6H-0] AF 2w =[3,4-b] -3~
1998 d-4-°}71 (20 mg, 0.040 mmol)e] &Me 1,4-t]FA4E 5 HCl (7F22) (1 mL)E H7Fsklth. 88 &%
S 25TCollA 2A1ZF BF WHHAIZ|AL, o]ojA] X FA EFEAA IAE FEIIY. FAME 238 HPLC (&
2, 7 72 AAste] N,2,2,6,6-HERH E-N-[8-(1H- 43}&_4 d) -6H-ol a2 w =[3,4-b] 7 &H-3-4 ]9
Held-4-ob7 (6.9 mg, 41.43%)S LA ZA =53} cF. LCMS (ESI, m/2): 419.15[M+H] . 'H MR (400 MHz,
DMSO-ds, ppm) & 12.97 (s, 1H), 8.19-7.95 (m, 2H), 7.86 - 7.78 (m, 2H), 7.63 (dd, J = 8.1, 1.8 Hz,
1), 7.49 (d, J = 1.7 Hz, 1H), 5.39 (s, 2H), 4.84 (s, 1H), 2.91 (s, 3H), 1.49 (t, J =6.6 Hz, 2H),
1.42 (t, J=12.1 Hz, 2H), 1.26 (s, 6H), 1.11 (s, 6H).

oM e =

AAd) 28: 3FFE 1449 FA
717 B1139] 4

T"N’Boc
\_ lNBoc
_5—0' “y
Pd-PEPPSI-IE ECI 2-0| 21| 2| Bl (0- 1| = 2l), N
Cs,CO3

Lls4t, 100°C, 18h
B110 B113

L&Al (1 nl) F 4-[3-FEE-6H-°]2F 2w x[3,4-b] 9 &2 -8-d ]-1-(22-2-4) F 2= (100 mg, 0.271
mmol), tert—FE(NA)-3-(HE o] =)-8-oxuto| A FZ[3.2. 1] S&-8-7t 25 H o] E  (130.33 mg, 0.542
mmol), = Cs,C0; (265.02 mg, 0.813 mmol)e] &Moo PJd-PEPPSI-IPentCl 2-wl€3 ¥l (o-¥F&) (22.81 ng,
0.027 mmol)< 7}t W EFES N, 7] sholl 100ToAA 16A17F & WHEA|7|31, o]ojA] o F o}
AEelE (10 mD)e} & (10 ml) Alelol Ealstitt. 4 & o€ ofAHOIE (2x10 mL) & FE3I3Th. &3t
TE 95 (20 mb)2 AFHstL, SAVEFoR PxA7Ia, Y skl AL, S 318

[

‘8‘7] o = j=an
TLC(PE/EA=1: 1)=&  AAIEe] tert-%4 (A2)-3-[WE([8-[1-(Z2t-2-9) v e}ZE-4-U |-6H-0] AT Z v = [3,4-
(3. | =4

N

) [
bl gFx-3- ]) o} = ]-8-o}&JHlo] A| 22 [3.2. 1] & EF-8-7t 2 B2 ] o] E (40 mg, 25.76%) & a
FE39rk. LCMS (ESI, m/z): 573.20[M+H] .

BerE 1449 -4

!NBog
& C2A 3 Hal

..|NJ—|
f?l“ Nj_,N“ I.i‘, NiN\.&
N-Z NN MeOH HN-7 \h{\
THP N
o
144

wWekE (1 ml) 5 tert-F8 (N2)-3-[wWE([8-[1-(SA-2-Y) g E-4-d |-6H-o| 2T 2w [3,4-b]F] 2=~
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[0834]

[0835]

[0836]
[0837]

[0838]

[0839]
[0840]

[0841]

ZIHSd 10-2022-0158237

3-9]) o] ] --ok Aprhol A Z 2 [3.2. 1] S Ek-8-7h2 R A e E (35 mg, 0.061 mmol)e] £l 1,4-T) %4k 3
HCL (h2) (1 al)2 H7ssich. wg EFBE 25TAA 243 Bk awlAn. = 4452 —3:4% HPLC
(27 2, 79 8)2 AAlske] () -N-ve-N-[8-(1-5] 2} F-4-81)-6H-0] & T 2| = [3,4-b] ] 2} 11 -3-1] -8~
ofAulol Al EF R [3.2. 1] E-3-0}71 (6.2 mg, 24.23%)S IAZA F5EIATE. LOMS (ESI, m/z): 389.10
[M+H]. H NMR (400 MHz, DMSO-d¢) & 12.97 (s, 1H), 8.07 (s, 2H), 7.84 -7.77 (m, 2H), 7.62 (dd, J =
8.1, 1.8 Hz, 1H), 7.49 (d, J = 1.7 Hz, 1H), 5.39 (s, 2H), 4.78 (dt, J =12.2, 6.2 Hz, 1H), 3.51 (s,
2H), 2.89 (s, 3H), 1.74 (td, J =15.1, 10.0 Hz, 6H), 1.48 (d, J =10.2 Hz, 2H).

A4 29: 3FE 1439 #A
S=7H4 B1142°] $%

“‘'NBoc
& o
- N— i '
g, W N N
_N N | _}—NH
HP Ruphos Pd G3, Cs;,C05 N/ \
0 THP g N

SE=2Y

100°C, 16 h
B110 B114

Ak (1 nb) 5 4-[3-FEE-6H-°o] A3 2 x=[3,4-b] &2 -8-A |-1-(ZA-2-4) ¥ 2}= (100 mg, 0.271
mmol), tert-{9 (NA)-3-o}n|=-8-o}x}rlo]A]ZF2[3.2.1]SE-8-7I=28B 2 o]E (122.73 mg, 0.542 mmol),
2 (3,005 (265.02 mg, 0.813 mmol)¢] &<He] RuPhos Palladacycle Gen.3 (22.68 mg, 0.027 mmol)E 713}

. wke Ed=s N 29171 stell 100TolA 16417 &<t wRkAl7]aL, o]ojx ofd ofAlEe]E (10 ml)¢t =

(10 ml) Apelel] Fujsiict. 4 F& dE ofAHOIE (2x10 ml) 2 FE3UTE. &3 F7] T2 945 (20 m
L2 AFstar, NaSO,= A=A 713, 73 st S2A17]a, FAME 38 TLC(PE/EA=1: 1= AASte] tert-

2Eg (Aa)-3-([8-[1-(221-2-4) ¥ g}E-4-A]-6H-0| AAZ MW =[3,4-b] 3] &}71-3-Y Jo}n] &= )-8-o}A}ufo] A &
2[3.2.1]SE-8-72 B A o] E(40 mg, 26.41%)F A=A S5t LOMS (ESI, m/2): 559.25 [M+H] .

NS ’\"=>_N st s NS :—/ N
THP g NN MeOH,82.2h g NN

B114 143

B}SFE 1439

WekE (1 ml) T tert-5E (I2)-3-([8-[1-(F2-2-9) ] &E-4-Y |-6H-0] AT Z W = [3,4-b] ] &3 -3-Y ]
olm) ) -8-o}A}HLo)| A FZ[3.2. 1] L E-8-FF2 B A o] E (35 mg, 0.063 mmol)e] £Ho 1,4—E1%*J Z HCl (7}

2) (1 nb)S #H7Kehch. 9whg EFES 25ToA 2412 Sk WREAIZ]AL, o]oA] HFo|A] FHAA TALS
At FALS EHE HPLC (27 2, 79 9= AA8H (ﬂi)—N—[s—(lH—Aa}ﬁ—zx—%)—6H—o1iﬂfauﬂi[3,4—
blF #}x-3-YU] -g-olA ute| Al FZ[3.2.1]1 2 8-3-0}2 (4.7 mg, 19.12%)S A EA F539th. LCMS (ESI,

m/z): 375.00 [M+H]ﬂ 'H NR (400 MHz, DMSO-d¢) & 12.96 (s, 1H), 8.06 (s, 2H), 7.76 (d, J = 8.1 Hz,

1), 7.63 (s, 1H), 7.60 (dd, J =8.0, 1.8 Hz, 1H), 7.47 (d, J = 1.7 Hz, 1H), 7.21 (d, J =7.7 Hz, 1H),
5.34 (s, 2H), 4.05 (s, 1), 3.60 (s, 2H), 1.90 (d, J = 12.0 Hz, 2H), 1.81-1.70 (m, 4H), 1.47 (¢, J =
11.9 Hz, 2H).

AAlA 300 BHeHE 1479 A4
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[0842]

[0843]
[0844]

[0845]

[0846]
[0847]

[0848]

[0849]
[0850]

ZIHSd 10-2022-0158237

717 B1159] 4

('i}H
B
- =
= cl
c1” N el N
I B c—¢ N Br
Pd(dppf)Cl(0.12 %) =
OH Cul(D.1=%)
K,CO5(32 %) OH
CI=4HH,0(20V/4V)
B115

Ok 8 ml) % H0 (2 ml) T (5-EEE-2-22=wd)werE (1 g, 3.196 mmol), 2,6-tFZ=29d-3-Y
HEA (1.23 g, 6.391 mmol), % K.CO; (1.32 g, 9.587 mmol)¢] &9Ho] Cul (60.86 mg, 0.320 mmol) %
Pd(dppf)Cl, (233.82 mg, 0.320 mmol)E H7}eict. vh3 EFES 60ToA 16417 FF wHkA]7)aL, oo A
old olMEHOlE (10 mL)¢F & (10 mL) Alololl EultA . 4 58 ol ofAElolE (2 x 10 nL)E &35
o, 7] & sk, £33 f4 (20 bR AFH3Ia, F4 SRV EFORE AFRAI I, FFAA S AT
AT, AALE ZA AYW azalE s (40g AEF A A#)o| 9&] AA|ste] [5-ERER-2-(2,6-TF2Z
T e-3-2)Hd WS (780 mg, 73.30%)< wAZA S5k, LOMS (ESI, m/2):331.75[M+H]

& 7H B1169] $+4

cl
N [m 3=13 -
ci—¢ AN Br NaH(2 &) Cl—\ Y Br
= DMF(100V), 22, 2h N 5
OH
B115 B116

ol Nal (168.15 mg, 4.204 mmol, 60%)Z2 0ColA H7FetAc. ¥Hg EFES HA2o|A 243F Fot
FHHAIZ]IL, o]o] A el olAE|o]E (100 mL)2} B (100 mL) Alolel Hujatdtt (0COA). 4 & g o}
AEOlE (2x100 mL) 2 FE3ATt. g3 #7] S8 99 (200 mL) 2 Ak, NaSO,= HZAIZ7Ia, 7@ &
of ZHAA FAALE AT, IALE ZYA A" IERvtEaHY (40g A7 A A", PE F 30% EA)Ol 9
) AAEt] 8-HER-3-F2Z2-6-0o]AA 2 x[3,4-b]F Y (440 mg, 70.59%) LA M FE3AT}. LCMS

DMF (70 mL, 904.523 mmol) % [5-B.E2X-2-(2,6-tlF22Ygd-3-)Hd e (700 mg, 2.102 mmol)e] &
3.

(BSI, m/7):295.8[M+] .

S 7H B1179] $+

cl B
\—4 ' =\ _/ \_N
Pd(dppf)Clz, K,CO3 N “THP
0 Cl2 4 Hy0 o
80°C, 2h

oAt (1.6 ml) 2 HO (0.4 ml) & 8-BE2R-3-F2Z-6H-0] 2T =Z|=[3,4-b]F g (200 mg, 0.674 mmol)
2 - (A-2-9)-4-(4,4,5,5-EH| EgHE-1,3,2-T) A HEF-2-A) I FZ (225.12 mg)d] |Ne| Pd(dppf)Cl,

(49.35 mg, 0.067 mmol)E 715ttt Whg E3ES 80TNA 2413t &<t HW 713, o]ojA] o’ oAl o]
E (10 mL)$ & (10 nL) Alelol Euistdth. 4 F< EtOAc (2 x 10 mL)E FE3%d. 77 & gz,
x3b A (20 mb)E AFEIL, F RYEFOR AXATA, FFAA AE ATt FALE S
Aw azEvtEady (402 287 A A", PE £ 30% EA)el oa) AA Sl 4-[3-FEE-6H-0] AT =W =[3,4-
bl g H-8-U |-1-(SA-2-2) Ik (160 mg, 64.50%)S IARA  FEsHQY. LOMS  (ESI, mw/2):

368.10[M+H] .
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[0851]

[0852]
[0853]

[0854]

[0855]

[0856]

[0857]

[0858]

[0859]
[0860]
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717 B118<] &4

Ay
NH
N I ~N
_ N 20 OO
N NN —_— N THP
N “THP 1612891-29-8(0.12 = o
0 Cs,C04(322), Tl 4H10v) ~ HN
100 °C, &hsul
BT g

teak (2 mb) F 4-[3-ZFEE-6H-0]AARMx=[3,4-b] ¥ g H-8-L ]-1-(SA-2-2)H 2= (140 mg, 0.381
mmol), N,2,2,6,6-etddydgjd-4-op1 (129.64 mg, 0.761 mmol), ¥ Cs,C0; (372.03 mg, 1.142 mmol)<]

f- Mol PAd-PEPPSI-IPentCl 2-#W€lu]glel (o-3Z%) (31.98 mg, 0.038 mmol)S H7}etgct. w8 E3ES 100
TollA 16A17F &t WwHHAI7]aL, o]ojA] olE ofMEo]E (10 ml)9F & (10 ml) Abeld] &ujstsict. 4 F&
EtOAc (2x10 mL)E AH3F k. 33k §7] = A4 (20 )& MAS 3L, Na,S0&2 AZA|F) 3L, 74 o] =

W73, FAME 3L TLC(PE/EA=1:1)2 AA|ste] N,2,2,6,6-HEPH P -N-[8-[1-(Z2t-2-2 ) 7] 2} & -4-< | -6H
—olAa R (3,4-b]F g d-3-d ] gld-4-o} (55 mg, 28.8%) IAEA FEHT. LCMS  (ESI,

n/2):502.35 [MH] .

B}eFE 1479

B118 147

Heke (1 ml) 5 N,2,2,6,6-FEHE-N-[8-[1-(&A4t-2-4) 3] &} F-4-L |-6H-°0] AT 2| [3,4-b]F 2| d-3-
]I H g d-4-0}71 (50 mg, 0.100 mmol)e] &He 1,4-t]54F & HCL (ZF2) (1 )& H7Fsith. 9H8 &3
ES 25TColA] 2413 &9 WHtAlZ]aL, o]ojA] AFoA FFAIA IAE AFsRT. FHALE £5-8 HPLC (&
21, 7 HE FASI N,2,2,6,6-HEFH D -N-[8-(1H-F &HFE-4-Y )-6H-0] AFAZ v =[3,4-b]F & H-3-4 ]
e Y-4-oldl (21.8 mg, 52.38%)S LAZA FE51%ch. LOMS (ESI, m/2): 418.6 [MH] . H NMR (400 MHz,
DMSO-dg) & 12.94 (s, 1H), 8.02 - 8.00 (m, J = 8.6 Hz, 3H), 7.61 (d, J =8.1 Hz, 1H), 7.56 (dd, J =
8.0, 1.8 Hz, 1H), 7.46 (d, J =1.7 Hz, 1H), 6.38 (d, J = 8.6 Hz, 1H), 5.24 (s, 2H), 4.93 (s, 1H), 2.84
(s, 3H), 1.55 - 1.40 (m, 4H), 1.30 (s, 6H), 1.16 (s, 6H).

AAe] 31: 39HE 1469 §A4

713 B1209] 4

3- "INBoc

cl—¢ B HN. \N = N
\ 7 NN-ryp \ SN g NN
1612891-29-8(0.12°%), Cs,CO5(3t=) 4
o Ci2 4 100°C, 52 %  Bockr. 0
B119 B120

=E=3 1ol) % 3-F22-9-(1-(HEZ3s =2-20-9 &-2-9)-11-3] e} F-4-2)-6,7-U | =2 = [4,5] S]]

%=[2,3-b19 8 (20 mg, 0.052 mmol), tert-%9 (2)-3-(WEHo}u|x)-8-o}x}ulo] A E7[3.2.1]SE-8-7L2

B2 o]lE (25.18 mg, 0.105 mmol), = Cs,C05 (51.19 mg, 0.157 mmol)<] &<¥o] Pd-PEPPSI-IPentCl 2-+€ )

2 (4.40 mg, 0.005 mmol)S H7}8Itt. Wk EFES 100TolA 16A13F S<F WHkA]Z]aL, o]o]A] o o}
Elo]E (10 ml)9F = (10 ml) Abolo] #ujsisict. 4 T oY ofAlHo]lE (2x10 mL) 2 FZF3FTh. 77 1
< #eta, 94 (20 mb)E ML, Na,S0,2 AZXAZ1aL, 7HSE bl THAA JHAME 41, e 25
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[0861]

[0862]
[0863]

[0864]

[0865]

[0866]
[0867]

[0868]

[0869]
[0870]

Z2IME35] 10-2022-0158237
TLC(PE/EA=1: 1) & AAeto]  tert-58  (]2)-3-(w e (9-(1-( 8| E 28] = 52 -2H-3] &h-2-9 )~ 1H-3] 2} Z-4-2 ) -
6,7-C1 8] =22 [4,5] 9 4191 [2,3-b] 9 2 €1-3-91 )0} 2 )-8-o} a0 A 22 [3.2. 1] B8} 2 % Al el o] =
(110 mg,71.71%)E wAZA FE585c. LOMS (ESI, m/2): 586.10 M+l

3}SFE 1469

\ =N \ /= =N
N NNepyp  OSH S K N \-NH
Q N MeOH, 22, 2 h Q N
BocN! . o HNi . (o}
B120 146

Hehe (1 nl) F tert-%¥ (A2)-3-(WE(9-(1-(H E&3| =2 -20-3] &-2-U ) -1-T] 2}E-4-U)-6,7- T3] =
224,549 =[2,3-b] 9] g e -3-< ) o} . )-8-o} Ao A F R [3.2. 1] S E-8-FFE R A Y o] E (100  mg,
171 mmol) o] &oMol] 1,4-t124F 3 HCl (7F2&) (1 nl)S H7FSHQITh, w8 B35S 25T A 242 B¢t L
Al713L, olojA ZFUA FHAA JALE AT, FAME +38 HPLC (24 1, 74 5)F AAgte] N-
((A2)-8-otAuto) A E 2 (3.2, 115 8-3-2)-N-H&d  -9-(1-(H Eg}3| =2 -20-3] &-2-9)-1H-9 2} £-4-¢)-6,7-
=2l % (4,519 =2, 3-b]F 2 H-3-0}7] (39.8mg, 48%)S TAZA FESHITE. LOMS (ESI, m/2):
402.10 [M+H]'. 'H NMR (400 MHz, DMSO-ds) & 12.93 (s, 1H), 8.05 (s, 2H), 7.65 (d, J = 8.5 Hz, 1H), 7.54

rIEO

L‘

(s, 2), 7.32 (d, J =7.7 Hz, 1), 6.51 (d, J = 8.5 Hz, 1), 4.76 (s, 1), 4.55 (t, J = 5.9 Hz, 2H),
3.48 (s, 21), 2.84 (d, J =15.3 Hz, 5H), 1.73 (t, J =10.6 Hz, 6H), 1.48 (d, J = 11.8 Hz, 2H).

AAo 32 E§kE 1499 A

& 7H) B1219] 4

Pd(dppf)Cl; (0.1€) Cul (0.1€2) F—\ / Br

KaPO, (322)
OH £S5 4H/H,0 (8V/2V) o
60 °C, stz

B121

E (20 mL)T LAk (80 mL)Y EFE F (5-HRHR-2-2EHI)WERE (10 g, 32.0 mmol), 2,6-T]ZF o =2
G d-3-AHEX (10.16 g, 63.9 mmol), % KPO, (5.04 g, 23.7 mmol)2] &Ml Pd(dppf)Cl, (2.60 g, 3.2
mmol) 2 Cul (0.61 g, 3.2 mmol)E #H7IeA . ¥ E3FES 60TolA 5 WA 7]ar, g ofAH| o] E
(150 mL)¢} & (150 mL) Alolol] Hulsta, 4 F& o€ M]Eﬂ °oJE (2 x 150 mL) &2 FE3JY. 77 &
hstar, 23t 99 (400 mL) 2 MFHeta, 754 SRV EFOR AXA7|A, $FAA IAHE AFSY. & }
2 ZyA A"y F=zeteadsa (PE & 30% EA) 98] AAsle] §8-B2H-3-Z 290 2 -gH-0| AT 2 [3,4
bl d (2.5 g, 27.93%)S wARA FESTH. LOMS (ESI, m/2): 279.90 (Ml

F71A) B1229] 4

3-"N’Boc
— o 1.5 —< >—<_/ >_
F— / Br H,N ( )
N DIEA (3 EiEt)l DMSO Q
BocN

0 100 °C, stz

B121 B122

DMSO (25 mL, 352 mmol) & 8-HER-3-ZF QL Z-6H-°|AFAZ2v|x=[3,4-b]FEd (2.2 g, 7.9 mmol)<] &Aaj
tert—=5% (IR,3R,55)-3-¢}H| =-8-o} A H}o] A S 2 [3.2. 1] S E-8-FtE2 KA HO|E (2.67 g, 11.8 mmol) Z DIEA
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[0871]

[0872]
[0873]

[0874]

[0875]

[0876]

[0877]

[0878]

[0879]

EAFOlE (90 mg, 0.180 mmol), &=

o Cul (3.43 mg, 0.018 mmol) ¥ (IR,2R)-1-N,2-N-
7FeRQith. WbE ZRES 120TolA 16A13F FQF WHEAI7]aL, o]o]A o
ofo FHistTt. +A4 FT& oE oMAHICIE (2 x 10 mL)E AlFs}kar,
Na,S0, = AFA]7]aL,

tert-4-¢ (o
[3.2.1] S§¥-8-7+

ZIHSd 10-2022-0158237

(4.10 mL, 23.6 mmol)E H7lskith, Wk %‘Eﬂ%% 120Cell A skt

2 (50 mL) Alele| wwista, 44

@4 (100 mL) = AlH3FaL, F4 A EF

Al AR ARvtEaHE (PE 5 30% EA)el o3 %
b]¥ 2] H-3-¢ }olr] o )-8-of A ufo] Al S [ 3.

538k, LOMS (ESI, m/z): 486.15 [M+H].

WHRAIZ] 3L, o E olAEo]E (50 mL)9}
JolE (2 x 50 mL) 2 FZ3vt. 7] S5 sk, x3}
AlZ13L, oloA FHFEAIA TALE ATk, S E
8t tert-F4E (9 _/t)—S—({8—EiE'_—6H—O]ZtiiUﬂL[S,zl—

g-7t2EAYelE (2.6 g, 68.05%)F  ILA|EA]

=

N)
=
_1}0 O_u
rﬂ

S 7H B1239] $+4

Mel (2 E!Et)
@ NaH (2 Een
A
BocN'- Bl i;

Boch G

B122 B123

DMF (50 mL) % tert-%¥ (q%)-3-({8-B 2R -6H-0| 2T 2 x=[3, 4-b]¥ 2] d-3-< }o}n] = )-8-o}x}u}o| A| & &
[3.2.1]=e-8-7tl2 A o]E (4.6 g, 9.5 mmol)] &Hol Nall (0.45 g, 18.9 mmol)E 0TCoIA H7}sk3iTt.
kS E3tES 0ColA 308 F<F wHkAI % oloJ Al Mel (2.68 g, 18.9 mmol)ZE H7}star, W &£3&ES A

=
oA F7} 2A7F Bk WA ZTE, ¥k EIES 0Co Eo HUF (100 mL)d o AAEZ, FAH =L 9
g olMHOlE (3 x 80 mL)E F=3}ct. & <

T

IN'

7] =& geta, 23} 94 (150 mb) 2 AHstn, T4 AU EEF
o2 AN, EFAA S zﬂ%%}aiv}. Wb FHUlAl A9 AmvkEa e (PE F 300 EA)ll <fs) A
Akl tert-FE  (AA)-3-({8-HEE-6H-o] AT Z M =[3,4-b] I 2 H-3-L } (&) o}1] 1= ) -8-o} A Hfo] A E 2

[3.2.1]&E-8-7t2E A o|E (3.7 g, 78.18%) 5 1A =A FE3+gtt. LCMS (ESI, m/z):
F 717 B1249] 3

: 500.00 [M+H].

_—
HN,
Br N

DMCyDA (0.12:2)
% Cul (0.1 &%), DMF %
BocN! 80 °C oh2dh BocN!
B123 B124
DMF (2 ml, 25.844 mmol 143.70 =) = tert-%&

ol 4 )-3-({8-H 2 H-6H-0] AT Z v =[3,4-b] ¥ & U -3- } (W & ) o}r] = )-8-o}x}uto| A F £ [3.2. 1] & E-8-7} =

(24.49 mg, 0.360 mmol) H Cs,CO; (175.79 mg, 0.540 mmol)e] &<

i EA ZF 23 A1, 2-t]o}7] (2.56 mg, 0.018 mmol)S 3

g olAHlo]E (10 mL)9} & (10 mL) A}
FE2ES 95 (20 nb)E M Hsta,

) 2328 TLC (PE/EA=1:1)E AA|3}]

)-3—{Hl & [8-(F }E-1-Y)-6H-0| 2 A = =[3,4-b] 3 D -3-Y ] o} 1] 1= }-8-0} A} u}o] A Z
HEolE (50 mg)E TAZA S5t LOMS (ESI, m/7): 487.75 [M+H].

o
#eE gl SEAA IAE AlwslT. S

A)
=2 X
E5%

B}SFE 1499

N\ — = N\ - S
N <}q /? § > Ng rIS4 3 Hal N <\N /? g > N@
Q o) MeOH, 2, 2 h @ o
BocN HNie
B124 149

MeOH (2 mL) & tert-F2 (d2)-3-{Wed[8-(FF&E-1-Y)-6H-0] AT 2w =[3,4-b] 3 2] -3~ Jo} 1| = }-8-0}
AL A EF R [3.2. 1] SE-8-7I2 5 YO E (45 mg)9] &l 1,4-US2F Z HCl (ZF22) (2 mL)S H7FskSiT).
WS B35S A20A 2417 E9F WNkAI7|aL, o]ojA] 79} Sloll FFAIA FALE AFTEAG. FIAE BFHE
HPLC (27 4)2 AASte] (da)-N-wE-N 8 (Fe}2-1-9)-6H-0] A 2| =[3,4-b] 3] &) P -3-Y ]-8-0} A} u}o]
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[0880]

[0881]

[0882]

[0883]

AER[3.2.11%

e 150~164, 172, 2 206 ©] AAl4 3201]

AzAT. a7 % 2 oleld Aol A4H %

[ 2]

El-3-o}71 (18.9 mg, 52.27%)< A 2A F53}

ZIHSd 10-2022-0158237

HAIG 322 Z2EE A Y =4 Cofl M2t M= terE e E43 Hojly 3 S2HH

'H NMR (400 MHz, DMSO-d;) 8

8.47(d, /=25 Hz, H),8.02(d, /=86
Hz, 1H), 7.81 - 7.68 (m, 4H), 6.58 - 6.52
(m, 1H), 637 (d, J = 8.6 Hz, 1H), 5.28
(s. 2H), 4.84 (s, 1H), 3.48 (t.J - 3.2 Hz,
2H). 2.82 (s, 3H), 1.71 (tdt,.J = 13.4, 9.6,
4.5 Hz, 6H). 1.45(ddd, J = 12.4,6.0,2.8
Hz, 2H)

8.12 (s, 1H), 7.98 (d, J = 8.6 Hz, 1H),
7.85(d,J =08 Hz, 1H), 7.59 (d,J = 8.1
Hz. 1H), 7.51 (dd.J = 8.0, 1.8 Hz. 1H).
7.41(d.J - 1.8 Hz, 1H), 6.34 (d.J — 8.5
Hz, 1H), 5.22 (s, 2H), 3.87 (s, 3H), 3.46
(s, 2H), 2.80 (s, 3H), 1.70 (q../ = 9.7, 7.4
Hz, 6H), 1.4 (q,J — 5.6, 5.1 Hz, 2H)

8.12 (s, 2H), 8.03 (d, J - 8.6 Hz, IH).
7.96 (dd. J = 8.5, 2.3 Hz, 1H), 7.90 (d, J
= 2.2 Hz. 1H), 7.79 (d. J = 8.5 Hz, 1H).
6.38 (d. J = 8.6 Hz, 1H), 5.33 (s, 2H),
1.86 (s, 1H), 3.47 (s, 2H), 2.82 (s, 3H),
1.70 (dt, J = 11.8, 8.5 Hz, 6H), 1.50 -
1.40 (m. 2H)

880(d.J—12Hz 1H). 807 (d./ - 86
Hz, 1H), 7.98 (d,./ = 1.1 Hz, 1H), 7.88 —
7.78 (m, 3H). 6.39 (d..J = 8.6 Hz, 1H),
5.32 (s, 2H), 4.87 (s, 1H), 347 (s, 2H),
2.83 (s. 3H), 1.71 (ddd, J — 20.8, 11.3,
5.2Hz 6H), 1.45 (ddd. J — 12.4,5.6,2.6
Hz, 2H)

8.04(d.J— 8.7 Hz, 1H). 777 (d.J - 7.1
Hz. 1H), 7.69 (d,.J = 2.3 Hz, 2H), 7.62
(d.J = 1.6 Hz, 1H)., 6.71 (d,J = 2.1 Hz,
1H), 6.61 (dd,J = 7.1, 2.1 Hz, 1H), 6.38
(d.J = 8.6 Hz, 1H), 5.28 (s, 2H), 4.86 (s,
1H), 3.46 (d, J = 7.1 Hz, 5H), 2.82 (s,
3H), 1.77 - 1.62 (m. 6H), 1.49 — 1.40 (m.
2H)

7.98 (d. J = 8.6 Hz, 1H), 7.78 (s, 1H),
7.62 (d, J = 8.1 Hz, 1H), 7.40 (dd, J =
8.0, 1.9 Hz, 1H). 7.30 (d. J = 1.8 Hz,
1H). 6.35 (d, J = 8.6 Hz. 1H), 5.24 (s,
2H), 4.85 (s. 1H), 3.47 (s. 2H), 2.81 (s,
3H), 2.39 (s, 3H), 1.71 (s, 6H), 146 (s
2H)

8.01(d.J—86Hz IH),7.69(d.J-82
Hz, 1H), 7.60 (dd,J — 8.1, 1.8 Hz, 1H),
754~ 7.46 (m, 2H), 6.36 (d.J — 8.6 Hz,
1H). 526 (s, 2H), 4.86 (s, LH), 3.50 —
3.45 (m, 2H), 2.82 (s, 3H), 2.48 (s, 3H),
1.76 — 1.63 (m, 6H), 1.49 — 1.40 (m, 2H)

4 Col | LCMS
BEE s Y X B-LG! U?mf;
[M+H]*
\ - = N«
N—Q N‘/D NH
\ N:/ : N <r;-‘
£ (0] -
. 3
HN“i> 88.15
149
— e
/N
\—¢ =N g_o
-] 402.00
150
— N< N-
N \ ] 4 l!“H
/ ‘N" =N
e i> 389.20
Nl-
389.10
429.20
153
\ e =N
N\ ¢ \_NH ‘;
~0
HN,,[> g N‘//I 401.75
N
H
154
= 0
x \¢ \\IN( i
—& | 402.90
o J
155
0— oH
\ — = A0 ] B-oH
NN NN Ny
FD o 42925
HNe
156

822(d,J =54 Hz, 1H),8.05 (d.J - 86
Hz, [H), 7.78 - 7.70 (m., 2H), 7.69 (d, J
~ 1§ Hz, 1H), 7.34 (dd. J — 5.4, 1.6 Hz,
1H), 7.13 (d,.J = 1.6 Hz, 1H), 6.38 (d. J
~ 8.6 Hz, 1H). 5.29 (s, 2H), 4.86 (s, | H),
3.90 (s, 3H), 3.47 (s, 2H), 2.83 (s. 3H),
1.77 - 1.65 (m, 6H), 1.49 — 1.42 (m, 2H)
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[0884]

ZIHSd 10-2022-0158237

(400 MHz, DMS0-ds) 5 7.99 (d..J — 8.6
Hz, 1H), 7.85 (dd, J = 9.5, 2.8 Hz, 1H),
7.73(d.J = 28 Hz, 1H), 7.63 (d..] = 8.2
Hz, 1H), 7.51 (dd, J - 8.1, 2.0 Hz, 1H),
743(d,J = 2.0Hz, 1H), 6,44 (d,J = 9.5
Hz, 1H), 635 (d, J = 8.6 Hz, 1H), 5.24
(s, 2H), 486-4.83 (s, 1H), 349 — 343
(m. 2H). 2.81 (s. 3H), 1.76 — 1.62 (m.
6H), 1.4 (ddd..J = 12.5, 5.4, 2.6 Hz, 2H)

428.85

8.15(d.J—2.7Hz, 1H),801(d..J - 86
Hz. 1H), 7.85 (dd..J = 9.5, 2.7 Hz. 1H).
7.66 (d, J = 8.3 Hz, 1H), 7.53 (dd, J -
8.1, 2.0 Hz, 1H), 7.44 (d, J = 1.9 Hz,
1H), 6.49 (d,J = 9.4 Hz, 1H), 6.35 (d, J
= 8.6 Hz, 1H), 5.25 (s, 2H), 4.86 (t, J =
6.8 Hz, 1H), 3.52 (s, 3H), 3.46 (,.J = 3.3
Hz, 2H), 2.81 (s. 3H), 1.70 (dtt.J = 15.6,
7.9,2.9Hz, 6H), 1.44 (ddd.J - 12.6,5.8,
2.6 Hz, 2H)

430.15

937 (s, IH), 8.07 (d, J = 8.8 Hz, 1H),
7.90-7.88 (m, 1H), 7.77 - 7.75 (m, 1H),
7.82 7.82 (m, 1H) 7.50 (s, 1H), 638 (d,
J = 8.8 Hz, 1H), 5.29 (s, 2H), 487 (s.
1H), 3.69 (s, 3H), 3.47 (s, 2H), 2.83 (s,
3H) 1.74 146 (m, 6H), 1.47 - 1.45 (m,
2H)

Cl

/N‘N/

430.25

8.37 (s. 1H), 8.06 (d. J — 8.8 Hz 1H).
7.82 - 7.80 (m, 1H), 7.75 7.31(m, 2H),
7.22 (2. 1H), 6.38 (d, J = 8.8 Hz, 1H),
5.28 (s, 2H), 487 (s, 1H), 3.60 (s, 3H),
3.47 (s, 2H), 2.82 (s, 3H), 1.74 1.67 (m,
6H), 1.47 - 1.45 (m, 2H)

416.15

8.63 (s, 2M), 8.02 (d, J — 8.6 Hz, 1H).
7.67(d, J = 8.2 Hz, IH), 7.58 (dd, J =
8.1, 2.0 Hz, 1H), 7.50 (d. J = 2.1 Hz,
1H), 6.36 (d, J = 8.6 Hz, 1H), 5.24 (s,
2H), 4.90 — 4.82 (m, 1H), 3.47 (m, 2H),
2.82(s,3H), 1.71 (qd,J=133,12.4,46
Hz, 6H), 1.46 (dd, J = 12.1, 5.2 Hz, 2H)

430.15

8.54 (s, 1H), 8.08 - 7.08 (m, 2H), 7.94 (d,
J=1.8Hz, 1H).7.70(d..J - 8.3 Hz, 1H),
6.95 (d.J — 0.8 Hz, 1H), 638 (d..J — 8.6
Hz, 1H), 5.29 (s, 2H), 4.86 (s, M), 3.48
(d.,J = 5.1 Hz, 2H). 3.44 (s, 3H), 2.83 (s,
3H), 1.77 - 1.65 (m, 6H), 145 (dt, .J —
12.7, 3.6 Hz, 2H)
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[0885]
[0886]

[0887]

[0888]
[0889]

ZIHSd 10-2022-0158237

N7 NH 824 (t,J = 12Hz, 1H),8.04 (d,.J = 8.6

—( 6 >— ==/ Hz, 1H), 7.78 — 7.71 (m, 2H), 7.59 (dd, .J
388,15 | = 33:24Hz 1H), 7.54 (d,J/ = 23 Hz,

R|> O IHY. 7.1 (L J = 1.1 Hz, 1H), 637 . J
HN! — 8.6 Hz, 1H), 5.27 (s, 2H), 4.86 (s, 1H),

3.47 (s, 2H),2.82 (s, 3H), 1.77 - 1.64 (m.
6H), 1.50 — 1.40 (m, 2H)

/T R11(d.J— 14 Hz 1H),8.03 (d.J 856

= Hz, TH), 7.72 (d, J = 8.4 Hz, 1H), 7.54

(dd,J = 8.4,2.4 Hz, 1H), 749 (d,.J = 2.3

< ? §:> 40p | He THYL 743 (5 TH). 636 (d.J - 86
@ Hz. 1H), 5.25 (s, 2H), 4.85 (s. LH). 3.48
Hi- (t,J - 3.4 Hz, 2H), 2.81 (s, 3H), 2.17 (s,

3H), 1.78 - 1.62 (m, 6H), 1.44 (ddd, J =
12.7,5.7,2.7 Hz, 2H)

i N-—CNH 7.98 (d, J = 8.5 Hz, 1H), 7.70 — 7.58 (m,

2 =N 3H), 7.56 (d, J = 2.1 Hz, 1H), 7.26 (s,

Qf} /j/ 1H), 6.35 (d, .J = 8.5 Hz, 1H), 5.25 (s,
@ 403 | 2H), 4.86 (s, 1H), 4,20 (s, 2H), 3.50 (s,

Hie 2H), 2.80 (s, 3H), 1.72 (q, J = 10.0, 8.5

Hz, 6H), 1.50 — 1.42 (m, 2H)
172

o__Br 9.30 (d,J = 10.2 Hz, 1H), 8.93 (s, 1H),
N 8.09 (d, J = 8.6 Hz, 1H), 7.86 (dd, J =

— 0
W—( p 4 ]/ _ﬂzN 8.1, 1.8 Hz, 1H), 7.81 — 7.64 (m, 2H),
. N N 6.99(d.J = 1.5 Hz, 1H), 6.46 (d..J = 8.6
H‘ﬁ ) el 439 | Hz, 1H), 531 (s, 2H), 5.0 (s, 1H), 4.07

(s, 2H), 2.90 (5. 3H), 239 (d,.J = 1. 2 Hz,
3H), 2.25 - 2.13 (m. 2H). 2.04 (q. J =
7.5, 6.0 Hz, 2H), 2.00 — 1.94 (m, 2H),
1.72 - 1.62 (m. 2H)

AAd) 33: 3FFE 1489 #A

71 B1259]
~
HN/j
Br | @: >—O Br N

- 056008 ouE »

B125

Ny 3fell DMF (10 mL, 129 mmol) ¥ (2-B 2R -5-2 0 =dd)#erS (1 g, 3.196 mmol), &= (0.33 g, 4.794
mmol), 2 Cs,C0; (2.08 g, 6.392 mmol)e] §-fo 2-(Fg|d-2-¢)-1H-1,3-¥lE&]o}Z (0.06 g, 0.320 mmol)
2 Cul (0.06 g, 0.320 mmol)E H7}skgdt). ¥HS EIES 100T oA o}% ﬂﬂw 7131, olojx olE o}AlE|
OlE (40 mL)9} & (40 mL) Alololl Euisidict. 4 & o€ ofAE|oE X mL)i A=A oWDP FEE
S @4 (100 mL) = AlF kAL, NaS0,= {AZ&AI7)aL, 7t shell S8AIA %PA}E zl%o}‘i’it}. FALE Al A
g FI=zvtEady (PE 5 20% EA)l 28] AASte] [2-B 22 -5-(F2tE-1-d)A L v e (600 mg)S LAZ
A 58T, LOMS (ESI, m/z): 252.90 [M+H].
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[0890]

[0891]
[0892]

[0893]

[0894]
[0895]

[0896]

ZIHSd 10-2022-0158237

F717) Bi26<] 4

Br N F” "N °F = SN

N
Pd(dppf)Cl;, K;CO3 o
OH 12 4HH,0
80°C, sl=%
B125 B126
slol B3 gSAke] E3tE F O [2-BHER-5-(IZE-1-)Ad IWeE (300 mg, 1.185 mmol) E K,COs

(491.45 mg, 3.555 mmol g Mo Pd(dppf)Cl, (96.56 mg, 0.119 mmol)E H7}stgich. ¥Fe EIE-S 80T

)]
A S ndkAlF 3L, o]o] A od olAElo]E (50 mL)9t & (50 mL) Alelel EHislal, A FL olE ofAE
°]E (2 x 50 mL)& Té_rs}ait}. 7 & @eta, E£3F 45 (100 nb) 2 AHsta, ¥4 S EgeR Ax
AN AL, AFA EFAA IS AFedet. FAS Za] AW azvtEady] (PE F 30% EA)ol o A
Akl 1-{3-ZF _OL?L Bll-o] A A= = [3,4-b] B d-8-L } ¥ T} = (180 mg)S LAZA F53FATh. LOMS (ESI,
m/z): 268.00 [M+H].

B}SFE 1489

N\
NH
1.52%) — =
— = ﬁ( \N v N‘/:l
N o N" biEa@ =) DMso N 0
B126 148
DMSO (20 mL) % 1-[3-ZF L Z-6H-°0]AIZH%[3,4-b] 9 & Y-8-A 19 &= (160.00 mg, 0.599 mmol)e] &ooj
DIEA (0.31 mL, 1.797 mmol) 2 N,2,2,6,6-Held e gl y-4-o}% (152 93 mg, 0.898 mmol)< H7lslgitt.
WS 8-S 120ColA & wikAl7]aL, o]ojA ZF 6}1 FHEAA TS AFTEAY. s BEHE
HPLC (&3 1, 4] 6)= gAlste] N,2,2,6,6-FEPAE-N-[8-(F] g}ZE-1-¥Y)-6H-o| A2 ™| =[3,4-b] I 2]~

3-a1 1515 2] 4o}l (22.8 mg) & WAZA FEHAT.

3 165171 9 173-206% o] AAld] 330] o&HT w4 Dol ofa] QwstE 4] Aol wel Axa.
7] ® 3& o]gF Aol LR FA 2 HE FFE 543 bogE AT,
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3tetE HE R fx

Ed Do
A-L-H

LCMS

(ESI, m/z)
[M+H]*

H NMR
(400 MHz, DMSO-d;) &

148

HN

Iz

418.15

(400 MHz, DMSO-ds) 5 8.48 (d, J
~25Hz, 1H),8.05(d,./ — 8.6 Hz,
1H), 7.76 (ddd, J — 20.9, 8.7, 2.2
Hz, 4H), 6.55 (t,J — 2.1 Hz, 1H),
6.39 (d, J = 8.6 Hz, 1H), 5.29 (s,
2H), 4.90 (s, 1H), 2.84 (s, 3H),
145 (dd, J = 12.0, 3.5 Hz, 2H),
1.36 (t,J = 12.1 Hz, 2H), 1.24 (s,
6H), 1.08 (s, 6H)

NH
Bocl\(\)

(%]
(93]
B~

(400 MHz, DMSO-ds) 6 8.49 (d, J
~2.5Hz, 1H), 8.06(d,./ — 8.6 Hz,
1H), 7.83 —7.71 (m, 4H), 6.55 (dd,
J=5.1,3.0 Hz, 2H), 5.28 (s, 2H),
3.47 — 3.40 (m, 4H), 2.80 — 2.73
(m, 4T)

Bocho\
NHz

348

(400 MHz, DMSO~d) 5 8.47 (d, J
~ 2.5 Hz, 1H), 8.36 (s, 1H), 7.93
(d,J =8.4Hz, 1H), 7.81 - 7.73 (m,
2H), 7.73 — 7.65 (m, 2H), 6.96 (d,
J=17.5He, 1H), 6.55 (t, J = 2.1
Hz, 1H), 6.27 (d,.J = 8.4 Hz, 1H),
525 (s, 2H), 3.84 (td, J = 10.5,
9.1,5.3 Hz, 1H), 3.15 (dt,J = 13.0,
4.0 Hz, 2H),2.80 (td,J = 12.1,2.8
Hz, 2H), 1.96 (dd, J = 13.4, 3.6
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Hz, 2H), 1.51 (dd, J = 109, 3.7
Hz, 2H)

362 | (400 MHz, DMSO-ds) 6 8.48 (d, ./
~2.5Hz, 1H), 8.04 (d,J - 8.6 Hz,

X ¥ NS 1H), 7.79 (dd, J — 8.5, 2.2 Hz,

N N 1H), 7.74 (dd, J = 8.6, 1.7 Hz,

' o B““O\ 3H), 6.58 — 6.53 (m, 1H), 6.40 (d,
HN ”’ J = 8.6 Hz, 1H), 5.27 (s, 2H), 4.45
i (s, TH), 3.03 (d,.J = 12.1 Hz, 2H),

2.86 (s, 3H), 2.59 (t,J = 11.7 He,
2H), 1.68 — 1.47 (m, 4H)

409 | (400 MHz, DMSO-ds) 6 8.46 (d, J
~25Hz, 1H),8.02(d,./ - 8.6 Hz,

BaG o N,/j TH). 7.82 = 769 (m, 4H), 6.59 -
% N 6.52 (m, 1H), 6.40 (d, ./ — 8.5 Hz,

O o BwO\ 1H), 5.28 (s, 2H), 4.48 — 4.38 (m,
HN NP 1H), 3.02 (d, J - 12.1 Hz, 2H),
176 257 (td, J = 12.1, 2.6 Hz, 2H),

1.60 (qd, J = 11.8, 4.1 Hz, 2H),
1.55 — 1.47 (m, 2H)

347 | (400 MHz, DMSO-ds) 6 8.48 (d, ./

HN =2.5Hz, 1H),8.01(d,.J = 8.7 Hz,
¢ ) 1H), 7.82 — 7.69 (m, 4H), 6.55 (t,
= = J = 21Hz 1H), 638 (d,J — 86

M 4 N-N’ W‘O\ Hz. 1H), 5.27 (s, 2H), 4.40 (s, 1H),

( Y NS 3.40(q,./ = 6.8 Hz, 2H), 3.01 (d,./

= 12.1 Hz, 2H), 2.61 — 2.53 (m,
177 2H), 1.56 (dd, J — 8.2, 3.3 Hz,
4H), 1.13 (t,J = 6.9 Hz, 3H)

361 | (400 MHz, DMSO-ds) 6 8.48 (d, ./
~25Hz, 1H),8.07(d,J ~ 8.5 Hz,
1H), 7.84 - 7.71 (m, 4H), 6.76 (d,

= ~ J=85Hz 1H), 656 (t, J = 2.1

Ny N Hz, 1H), 5.29 (s, 2H), 4.27 (ddt, J

BocN 23 s e > 3 3t

< ’> . Y L ’ O\NA ~12.1,83,3.8 Hz, 1H), 3.00 (d,J
HN H ~ 11.8 Hz, 2H), 2.68 (p. J — 19

Hz, 1H), 2.52 (s, 2H), 2.49 — 2.41
202 (m, 2H), 1.66 (d,.J = 11.3 Hz, 2H),
1.00 — 0.91 (m, 2H), 0.62 (dt, J =
7.1,3.5 Hz, 2H)

[0899]
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404 | (400 MHz, DMSO-ds) 6 8.47 (d, J
=2.4Hz, 1H),7.91(d,J = 8.5 Hz,
= =~ 1H), 7.80 — 7.72 (m, 2H), 7.72 -

N N 7.64 (m, 2H), 6.67 (d, J = 7.9 Hz,

o - 1H), 6.55 (dd, J — 2.5, 1.8 Hz,

>H(sz 735\ 1H), 6.23 (d,J — 8.4 Hz, 1H), 5.25
Wz (s, 2H), 412 (d, J — 10.5 Hz, 1H),

165 178 (dd, J — 12.2, 3.6 Hz, 2H),
120 (s, 6H), 1.04 (s, 6H), 0.99 (t,

J = 12.0 Hz, 2H)

421 | (400 MHz, DMSO-ds) 6 8.47 (d, J
DG = =25Hz, 1H), 791 (d,./ = 8.4 Hz,
N N 1H), 7.80 — 7.72 (m, 2H), 7.72 -

N N 7.64 (m, 2H), 6.67 (d, J = 7.9 Hz,

N 0 jﬁ 1H), 6.57 - 6.52 (m, 1H), 6.23 (d,
Dy J = 8.4 Hz, 1H), 5.26 (s, 2H), 4.04

(s, TH), 1.82 — 1.74 (m, 2H), 1.26

199 (t,J=12.1 Hz, 2H), 1.07 (d, J =
9.6 Hz, 12H)

432 | (400 MHz, DMSO-ds) 6 8.48 (d, J
{ =2.5Hz, 1H),8.03 (d,./=8.7Hz,
— ~ 1H), 7.82 — 7.69 (m, 4H), 6.58 —

N N
N4 's 6.52 (m, 1H), 6.36 (d, J — 8.6 Hz,
o Hy 1H), 528 (s, 2H), 4.86 (s, 1H),
HH NS 338 (q,J/ = 7.1 Hz, 2H), 1.51 (d, J

~ 104 Hz, 2H), 134 (t, J — 12.2
189 Hz, 2H), 1.23 (s, 6H), 1.12 (t, J =
6.9 Hz, 3H), 1.07 (s, 6H)

o or

444 | (400 Mz, DMSO-ds) 6 8.50 (d, J

q ~2.5Hz, 1H), 8.08 (d,J = 8.6 Hz,
e S 1H), 7.84 — 7.72 (m, 4H), 6.77 (d.
N4 N= J— 8.5 Hz, 1H), 6.56 (q, J — 2.2
Xié o g‘iﬁ A Hz, 1H), 5.30 (s, 2H), 4.87 (s, 1H),
HN N 209 (s, TH), 1.60 (s, 4H), 122 (d.
J = 152 Hz, 6H), 1.07 (s, 6H),
204 0.94 (d, J - 63 Hz, 2H), 0.60 (s,

2H)
) 388 | (400 MHz, DMSO-) 6 8.47 (4,
K. 4 J=25Hz, 1H), 7.89(dd, J — 9.1,

NH; 4.4 Hz, 1H), 7.80 — 7.63 (m, 4H),

% B 6.64 (d,.J - 8.1 Hz, 1H), 6.55 (t,.J

| ~2.1Hz, 1H), 6.22 (t,.J — 7.9 Hz,
W 1H), 5.25 (s, 2H), 4.62 (s, 1H),

4.23 (s, 1H), 3.10 (s, 1H), 1.97 (dd,

[0900]
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190

J=125,59Hz, 4H), 1.83 - 1.71
(m, TH), 1.64 (1, — 17.0 Hz, 3H),
1.56 (td, J = 12.2, 4.8 Hz, 2H)

401

(400 MIHz, DMSO-de) & 8.48 (d,
J=25Hz 1H), 805 (d,J = 86
Hz, 1H), 7.76 (ddd, J = 20.9, 8.6,
2.4 Hz, 4H), 6.55 (1, J = 2.1 Hz,
1H), 6.34 (d, J = 8.6 Hz, 1H), 5.6
(m, 1H), 5.29 (s, 2H), 3.20 (d, ./ —
5.4 Hz, 2H), 2.82 (s, 3H), 2.07 -
1,93 (m, 3H), 1.91 (dd, J — 12.7,
53 Hz, 2H), 1.87 —1.66 (m, J —
13.9, 5.6 Hz, 3H), 1.57 (dd, J —
12.6, 6.0 Hz, 2H)

405

(400 MHz, DMSO-ds) & 8.48 (d,
J =25 Hz, 1H), 8.04 (d, J = 8.6
Hz, 1H), 7.82 — 7.70 (m, SH), 6.55
(t.J=2.1Hz, 1H), 634 (d,/ = 8.5
Hz, 1H), 5.59 (s, 1H), 5.29 (s, 2H),
3.18 (s, 2H), 2.1-1.91 (m, 3H),
191 (ttd, J — 34.9, 12.7, 6.9 Hz,
3H), 1.75 — 1.61 (m, 2H), 1.64 —
1.52 (m, 2H)

416

(400 MHz, DMSO-d6) & 8.57 (s,
1H), 8.24 (d, ./ = 2.5 Hz, 1H), 8.03
(d,.J = 8.6 Hz, 1H), 7.77 — 7.68 (m,
3H), 7.61(d,J — 1.8 Hz, 1H), 6.56
(t.J—22Hz 1H), 644 (d,] - 8.6
Hz, 1H),5.75 (tt, ./ — 12.4, 5.9z,
1H), 5.34 (s, 2H), 3.76 (s, 2H),
343 (q, J = 7.0 Hz, 3H), 2.12.0
(dt, 7 = 13.6, 7.0 Hz, 2H), 2.00 —
1.98 (m, 2H), 1.92 - 1.83 (m, SH),
1.26 (t, J = 7.0 Hz, 3H)

428

(400 MHz, DMSO-d6) & 8.83 (s,
1H), 8.70 (d, J — 12.2 Hz, 1H),
8.50 (d,.J = 2.5 Hz, 1H), 8.13 (d, J
~ 8.6 Hz, 1H), 7.86 — 7.73 (m,
4H), 6.80 (d,.J = 8.5 Hz, 1H), 6.56
(t, J =2.1Hz, 1H), 539 (dt, J =
12.9, 7.2 Hz, 1H), 5.32 (s, 2H),
3.72 (s, 2H), 2.48 — 2.36 (m, 2H),
2,00 (dt, J — 193, 6.4 Hz, SH),
1.86 (d,.J — 9.3 Hz, 2H), 1.75 (d, J
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= 6.5 Hz, 1H), 0.97 (dd, J = 7.1,
5.1 Hz, 2H), 0.70 (q, J — 4.0, 3.6
Hz, 2H)

wNHz
Booll ,i]

373

(400 MHz, DMSO-d6) & 8.47 (d,
J=25THz IH), 788 (d,.J = 8.5
Hz, 1H), 7.80 — 7.72 (m, 2H), 7.71
(d, J = 2.2 Hz, 1H), 7.66 (d, J —
8.5 Hz, 1H), 6.68 (d, J = 8.0 Hz,
1H), 6.55 (1, J = 2.1 Hz, 1H), 6.22
(d, J = 8.4 Hz, 1H), 5.24 (s, 2H),
4.04 (s, TH), 3.4 (m, 2H), 1.82 (dt,
J=124,4.1Hz 2H), 1.72 - 1.62
(m, 4H), 1.35 (t, J = 11.3 Hz, 2H)

; N “cD,
Boc.,,

391

(400 MHz, DMSO-d6) & 8.48 (d,

J=25Hz 1H), 8.02(d,.J = 86
Hz, 1H), 7.78 (dd, J = 8.4, 2.2 Hz,
1H), 7.77 - 7.69 (m, 3H), 6.55 (t,
J =22 Hz 1H), 636 (d,J — 8.5
Hz, 1H), 5.28 (s, 2H), 489 — 4.82
(m, 1), 3.49 (d, J — 4.4 Hz, 2H),
1.72 (ddd, J — 14.5,10.2, 5.2 Hz,
6H), 1.50 — 1.41 (m, 2H)

H
WN -~
b )J

402

(400 MHz, DMSO-d6) & 8.47 (d,

J = 2.5 Hz, 1H), 8.00 (d, J = 8.5
Hz, 1H), 7.82— 7.72 (m, 2H), 7.71
(d,J —8.6Hz, 2H), 655 (t,J — 2.2
Hz, 1H), 6.35 (d,.J = 8.6 Hz, 1H),
528 (s, 2H), 4.78 (s, 1H), 3.48 (s,
2H), 334 (d,.J = 7.3 Hz, 2H), 1.68
(t, J = 12.8 Hz, 6H), 1.52 (1, J =
8.5 Hz, 2H), 1.11 (t,J = 6.9 Hz,
3H)

s \Y
= % 4
a5
HN1-
179
DsC —
Ny
7 i
'
HN -
201
_\N —
SO
AW
é i> o
HN!
191
N
N 4
Ay v o
HN!
205

N
Boc@ W

414

(400 MHz, DMSO-ds) & 8.75 (s,
2H), 8.53 (dd, J — 20.3, 2.5 Hz,
1H), 8.19 - 8.09 (m, 2H), 7.86 (d,
J =257 Hz, 2H), 7.85 — 7.73 (m,
2H), 6.78 (d,.J — 8.5 Hz, 1H), 6.61
— 6.54 (m, 1H), 5.31 (s, 2H), 4.72
(dt,.J = 12.0, 6.3 Hz, 1H), 4.06 (d,
J =149 Hz, 3H), 2.43 — 2.36 (m,
1H), 224 (1, J = 12.8 Hz, 2H),
2.05-1.79 (m, 8H), 0.95 (dd, J —

- 184 -



ZIHSd 10-2022-0158237

6.9, 5.1 Hz, 2H), 0.66 (q, 7 — 5.0,
4.0 Hz, 2H)

416 | (400 MHz, DMSO-ds) 6 8.48 (d,
N = N/j J— 2.5 Hz, 1H), 8.03 (d, . — 8.6
\ - H Hz, 1H), 7.79 (dd, J — 8.5,2.2 Hz,
45 E o il 4H), 6.55 (t,J — 2.2 Hz, 1H), 6.37
HN - Bocﬂ.,,D (d, J = 8.5 Hz, 1H), 5.28 (s, 2H),
4.88 (s, 1H), 2.82 (s, 3H), 1.75 (4,
180 J = 6.7 Hz, 2H), 1.53 - 1.42 (m,
6H), 1.17 (s, 6H)

N'_’) 320 (400 MHz, DMSO-d6) 5 8.47 (d,
N J =26 Hz 1H), 796 (d, J — 8.4
Hz, 1H), 7.81 - 7.72 (m, 2H), 7.74
BocN
WY ] o J\NH ~—7.67 (m, 2H), 7.45 (s, 1H), 6.55
N" TN o 2 (t,J=22Hz 1H),6.25(d, /=83
H

Hz, 1H), 5.26 (s, 2H), 4.57 (m,
1H), 4.12 (m, 1H), 3.96 (m, 3H)

374 | (400 MHz, 2222 2-0) § 791
(d, J = 2.5 Hz, 1H), 7.82 (d, J =
83 Hz, 1H), 7.72 (d, J = 1.9 Hz,
“"DC" ¥ il 1H), 7.62 (dd, J — 84, 23 Hz,
N N mC)()m 1H), 7.55 (d,.J — 8.5 Hz, 1H), 7.48
(d,J =2.2Hz, 1H),6.48 (t,J = 2.1
167 Hz, 1H), 6.03 (d,.J = 8.3 Hz, 1H),
532 (s, 2H), 3.9 (s, 4H), 2.97 (t, J
= 5.5 Hz, 4H), 1.93 (t../ = 5.6 Hz,
4H)

374 (400 MHz, 22228 .d) 5 792
(d,J =25 Hz, 1H), 7.83 (d, J -
8.3 Hz, 1H), 7.74 (d, J - 1.8 Hz,
" 1H), 7.62 (dd, J — 8.4, 2.3 Hz,
OOAA [
N N oc ,J=22Hz IH), 6.4 L J =
§:><>"“ 2.5, 1.8 Hz, 1H), 6.07 (d, J — 8.3
168 Hz, 1H), 5.33 (s, 2H), 3.92 (d, J =
8.3 Hz, 2H), 3.80 (d, J — 8.4 Hz,
2H), 3.12 (s, 2H), 2.93 (s, 2H),
1.86 (d, J = 6.2 Hz, 2H), 1.72 (s,
2H)

[0903]
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HNC><:NBoc

374

(400 MHz, DMSO0-d6) & 8.48 (d,
J = 2.5 Hz, 1H), 8.05 (d, J - 8.5
Hz, 1H), 7.83 — 7.71 (m, 4H), 6.60
(d,J ~7.5Hz, 1H),6.56 (1, ~ 2.1
Hz, 1H), 5.28 (s, 2H), 3.59 (s, 1H),
3.50 (s, SH), 3.29 (s, 2H), 1.71 (¢,
J =53 Hz, 4H)

169
HN
N—\
é : . Vi
o]
181

HN
Onee

374

(400 MHz, DMSO0-d6) & 8.48 (d,
J=125Hz 1H), 8.05(d, . = 8.6
Hz, 1H), 7.83 — 7.71 (m, 4H), 6.65
(d,J = 8.6Hz, 1H),6.56 (1, J 2.1
Hz, 1H), 5.29 (s, 2H), 3.67 (s, 2H),
3.48 (dt,J — 23.5, 6.8 Hz, 4H), 3.2
(m, 2H), 1.78 — 1.71 (m, 2H), 1.52
(s, 2H)

388

(400 MHz, DMSO-ds) & 8.47 (d,

J—25Hz 1H), 8.03 (d,J — 84
Hz, 1H), 7.81 — 7.70 (m, 4H), 6.55
(d,J - 22 Hz, 1H), 623 (d, J -
8.5 Hz, 1H), 5.26 (s, 2H), 345 (1,
J = 72 Hz, 4H), 2.82 — 2.60 (m,
4H), 1.82 (t,J — 7.1 Hz, 2H), 1.45
(d,J = 5.3 Hz, 4H)

(400 MHz, DMSO-ds) & 8.47 (d,

J =25 Hz, 1H), 8.02 (d, J = 8.5
Hz, 1H), 7.75 (td, J — 9.4, 2.1 Hz,
4H), 6.55 (t,.J — 2.1 Hz, 1H), 6.21
(d, J = 8.5 Hz, 1H), 526 (s, 2H),
3.54 — 3.38 (m, 3H), 3.11 (d, J —
10.8 Hz, 1H), 2.69 (s, 1H), 2.58 (d,
J = 12.0 Hz, 2H), 2.48 (s, 1H),
1.90 (s, 1H), 1.70 (dt, J = 12.4, 8.3
Hz, 1H), 1.60 — 1.53 (m, 1H), 1.53
—1.36 (m, 3H)

388

(400 MHz, DMSO-ds) 6 8.48 (d,
J = 2.5 Hz, 1H), 8.05 (dd, J — 8.6,
4.4 Hz, 1H), 7.83 — 7.73 (m, 4H),
7.73 (d,J — 2.0 Hz, 1H), 6.60 (dd,
J =86,33 Hz, 1H), 6.56 (t, J =
2.1 Hz, 1H), 5.28 (s, 2H), 3.56 (dLt,
J =315, 13.1, 6.8 Hz, 4H), 3.32
(d,.J = 7.0 Hz, 1H), 3.17 (s, 1H),
283 (t,.J = 7.1 Hz, 1H), 2.61 (s,
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1H), 1.76 (t,J — 7.1 Hz, 1H), 1.52
(dt, J — 15.3, 6.4 Hz, SH)

388 (400 MHz, DMSO-d5) & 8.48 (d,
J = 2.5Hz, 1H), 8.03 (dd,.J - 8.7,
3.7 Hz, 1H), 7.82 — 7.70 (m, 4H),

H

N 6.60(dd, /= 8.6,4.4 Hz, 1H), 6.56
— s | i (t, J = 2.1 Hz, 1H), 5.28 (s, 2H),
N4 g N wm 3.62 (d,J = 13.1 Hz, 1H), 3.48 (4,
N N J =134 Hz, 3H), 337 (g, J =
14.1, 10.6 Hz, 1H), 3.24 - 3.15 (m,
192 1H), 2.96 (d, J = 10.7 Hz, 1H),
1.57 (s, 6H), 1.39 (d, J = 2.8 Hz,

1H)

361 (400 MHz, DMSO-ds) & 8.48 (d,
J=125Hz 1H), 804 (t, J = 7.8
Hz, 1H), 7.75 (ddd, J — 12.0, 7.7,

H 2.3 Hz, 4H), 6.55 (t, J = 2.2 Hz,
HNCI:N % N ) 1H), 6.25 (dd, J — 8.5, 6.0 Hz,
) e N aminu 1H), 5.27 (d, J — 2.3 Hz, 2H), 3.58

H (ddd, J = 23.6, 10.7, 7.1 Hz, 3H),

185 3.21 (ddd, J = 20.6, 10.9, 3.6 Hz,

3H), 3.01 — 2.89 (m, 2H), 2.82 (d,
J = 74 Hz, 1H), 2.63 (dd, J —
10.8,2.9 Hz, 1H)

374 | (400 MHz, DMSO-ds) 6 8.48 (d,

J=25Hz, IH), 804 (d, .7 - 85

H _ Hz, 1H), 7.82 — 7.72 (m, 4H), 6.56

—Nc‘t:N » N N (t,J - 2.1Hz, 1H), 627 (d,J 8.5

N N —NC:I:)NH Hz, 1H), 5.27 (s, 2H), 3.59 (dd, J

T 107, 8.0 Hz, 2H), 330 (dd, J

170 11.0, 3.1 Hz, 3H), 2.90 (s, 2H),

245(dd,J~ 91,2 8 Hz, 3H), 222
(s, 3H)

460 (400 MHz, DMSO-d6) & 9.52 (s,
= — / 1H), 9.17 (s, 1H), 8.49 (d,J — 2.5

- NN A . Hz 1H), 8.11 (d,J - 8.5 Hz, 1H),

war g HJES N2 7.85 — 7.73 (m, 4H), 6.60 - 6.53

<I: (m, 2H), 530 (s, 2H), 3.54 (dd, J

~ 11.8, 6.0 Hz, 2H), 3.40 (d, J -

194 9.5 Hz, 2H), 3.02 (s, 3H), 2.71 (t,
J— 25 Hz, 1H), 2.12 (s, 2H)

[0905]
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196

373

(400 MHz, DMSO-d6) & 9.06 (s,
1H), 8.79 (d, J = 3.0 Hz, 2H), 8.56
(s, 1H), 8.22 (d, J = 8.6 Hz, 1H),
7.99 (d, J = 8.5 Hz, 1T0), 7.73 (dd,
J—84,23Hz 1H), 7.64 (d, ] -
2.2 Hz, 1H), 7.13 (t, J = 2.9 Hz,
1H), 6.61(d, ./ — 8.5 Hz, 1T1), 5.32
(s, 2H), 3.96 (s, 3H), 3.54 (d, J -
6.0 Hz, 2H), 3.50 (m, 2H), 3.05 (s,
3H), 2.62 (t,J = 2.5 Hz, 1H), 2.16
(d,J — 3.0 Hz, 2H)

374

(400 MHz, DMSO-ds) 6 8.48 (d,

J =24 Hz, 1H), 8.02 (d, J = 8.5
Hz, 1H), 7.82 — 7.70 (m, 4H), 6.55
(t,J=2.1Hz, 1H), 6.20(d,.J =8.4
Hz, 1H), 5.26 (s, 2H), 3.59 (d, J -
10.6 Hz, 2H), 3.43 — 3.35 (m, 2H),
2.25 (s, 6H), 1.72 (s, 1H), 1.72 (d,
J =58 Hz, 1H), 1.35 (1, J = 2.2
Hz, 1H)

388

(400 MHz, DMSO-ds) 6 8.53 (d,

J = 2.5 Hz, 1H), 8.24 (d, J — 8.4
Hz, 1H), 7.90 — 7.75 (m, 4H), 6.60
~6.55(m, 1H), 6.51 (d,.J = 8.3 Hz,
1H), 578 (it, J = 114, 6.3 Hz,
1H), 5.39 (s, 2H), 3.18 (d, J — 4.4
Hz, 2H), 2.11 (dd, J = 12.4, 6.4
Hz, 2H), 1.73 (dq, J = 12.0, 8.1,
5.4 Hz, 6H), 1.59 (d, . — 8.6 Hz,
2H)

HN
OH

405

(400 MHz, 222 ZE-d) § 7.96
—7.90(m, 2H),7.73 (d,./ - 1 8 Hz,
1H), 7.68 — 7.57 (m, 2H), 7.54 (d,
J =19 Hz, 1H), 6.52 — 6.43 (m,
2H), 5.50 (i, J = 11.0, 4.2 Hz,
1H), 5.37 (s, 2H), 2.11 (dd, J =
12.6, 4.1 Hz, 2H), 1.35 (s, 8H),
1.25 (s, 6H)

BocN
OH

376

(400 MHz, DMSO-d6) 5 8.52 (d,
J=25Hz 1H), 824 (d, J = 8.3
Hz, 1H), 7.90 — 7.81 (m, 2H), 7.78
(dd, J = 7.9, 1.8 Hz, 2H), 6.57 (t,
J=21Hz IH), 652 (d, J = 8.3
Hz, 1H), 5.38 (s, 2H), 5.14 (tt,. =
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10.6, 4.4 Hz, 1H), 2.84 (ddd, J =
13.2, 4.9, 3.3 Hz, 1H), 2.76 (td, J
=13.3, 124, 29 Hz, 1H), 2.01 -
1,92 (m, 1H), 1.86 (ddd, .J — 12.0,
4.4,1.7Hz, 1H), 1.65 (s, 1H), 1.39
~1.21 (m, 2H), 1.09(d,J — 4.3 Hz,
6H)

348 (400 MHz, DMSO0-d6) 6 8.52 (d,
J=25Hz 1H), 825 (d,J - 83

o \_/ N_/j Hz, 1H), 7.90 - 7.81 (m, 2H), 7.78
N N | goo (dd, J — 8.5, 1.9 Hz, 2H), 6.60 —
0 CL 6.51 (m, 2H), 5.37 (s, 2H), 4.97 (s,
HN OH

1H), 3.74 (s, 1H), 3.16 (s, 1H),
296 (d,J — 12.4 Hz, 1H), 2.58 (t,
J= 114 Hz, 1H), 1.99 - 1.89 (m,
2H), 1.48 (d,.J — 11.2 Hz, 2H)

375 | (400 MHz, DMSO-d6) 3 8.52 (d,

— J=26Hz 1H), 8.23 (d, J — 8.3
o~ N Hz, 1H), 7.90 — 7.81 (m, 2H), 7.78
SN N o (dd, J = 8.6, 1.9 Hz, 2H), 6.57 (1,
ﬂ o ﬁ J =122 Hz 1H), 6.50 (d, J = 8.3
HNe BoeN., Hz, 1H), 538 (s, 2H), 5.24 — 5.17
(m, 1H), 3.48 (s, 2H), 2.02 (d, J =
93 Hz, 2H), 1.72 — 1.62 (m, 4H),
151 (t,J — 10.9 Hz, 2H)

391 (400 MHz, DMSO-ds) & 8.54 (d,
J =25 Hz, 1H), 8.18 (d, J — 8.1
HNz Hz, 1H), 7.94 (d, ./ - 8.6 Hz, 1H),

7.87(dd,J - 8.5, 2.3 Hz, 1H),7.80

= s SH (dd,J — 13.1,2.0 Hz, 2H), 7.00(d,
\ L 4D J—8.0Hz, 1H), 6.58 (dd, J - 2.5,
N Eoo., 1.7 Hz, 1H), 5.40 (s, 2H), 4.22 (t,
J — 7.3 Hz, 1H), 3.40 (s, 2H), 2.29
193 (ddd, J = 14.5, 7.6, 4.0 Hz, 2H),
197 (t, J = 7.0 Hz, 2H), 1.77 -
1.66 (m, 4H)

AAe] 34: BFE 2079 FA
F7H B1279] $H%

— A~ F
F \}B\ I
=i | N O N
SN THP &
o Pd(PPhs),, KsPO, N7 ]
Br Cj=24, Hy0,90°C, 1h N
/
B126 THP B127

g5k (20 mL)/H0 (2 ml) & 8-HER-3-ZFLZ-6l-°|AFZv|x=[3,4-b]FEd (B126, 1.50 g, 5.355

mmol, 1.0 23) = 1-(ZA-2-9)-4-(4,4,5,5-HEHE-1,3,2-0SA R 2 T-2-9) 9= (1.49 g, 5.355
mmol, 1.0 B&)e] wwk gl K,PO, (1.71 g, 8.033 mmol, 1.5 F3F) 2L Pd(PPhy), (0.62 g, 0.536 mmol, 0.1
FEE A F97] stol Aol HuFsv. APE EFES Fa F7] st 90TolA 1217 Bk wt
A71aL, AR EFES AT, A3E RS 7Y stll FFAAT. xS Aegt A A9 G2eE
JES PE / EA G:DE EEAA F-EFLE2-8-(1-(HEHs| =2 -20-7 &-2-)-1H-7

[3,4-b]F ] (1.9 g, 83.80%)& 2LU=ZA F535d. LOMS (ES, m/z): 352

k)
"
n“
I
&
o
ol
[
U
= ©
l-r

[M+H]
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717 B128<9] &4

Boc~

N
N
DIEA,DMSO, 120 °C, 7 h a o
N \
] B127 N B128
THP THP

DMSO (1 nl) % 3-ZF29Z-8-(1-(HEggs| =2-20-9 &-2-U)-1H-7 &E-4-YU)-6H-0] 2T 2w = [3,4-b]F] ]
o (B127, 100.0 mg, 0.285 mmol, 1.0 F%) % tert-FE 1,6-t]o}x}2T 2 [3.4]SE-6-7I2 54 0] E (90.6
mg, 0.427 mmol, 1.5 W&F)e] wyF E3HEo] DIEA (110.3 mg, 0.855 mmol, 3.0 W) E ALdx H7lsigitt.
AdE ZFES 120ToAA 7AZF B wnkAZY. AdE SFES 52 34 A7]a, EAR i”%}ﬂ ek fr
7l & E 2 92 AFSAL, T NaSO,E AxAIZ . o3 o, oFfdE 3 slell AT, AHE
Aggt A A8 g2vtEadu 2 AASa, PE / EA (1: D)2 &EAA tert-548 1-(8-(1-(H Eg}s| =2 -20-7
B-2-U)-10-3 &ZF-4-Y)-6H-0] 2T 2 W = [3,4-b] 9] F H-3-2)-1,6- E]O}X}/\J}i 3. 4] E-6-7tE 2 A g o] E

(B128, 110 mg, 68.96%) 5 LAZA F53Ftl. LCMS (ES, m/z): 544 [M+H]

BIFE 2079 34

DCM (0.70 mL) = tert-%¥ 1-(8-(1-(H|EZ}3| = 2-20-3] @-2-Y)-1H-¥] gE-4-4)-6H- o] AT =H=[3, 4~
b]¥l g -3-2)-1,6-t] o} At ¥] Z[3. 4] S E-6-7t 25 g o] E (B128, 70.0 mg, 0.129 mmol, 1.0 F&)e] auk

EgEel TFA (0.14 nl)E A-ENA A7paigich. BE E=S A20lA 302 st wukA7]aL, ofojA ¢t
ol FFAAT. 2 BAES 7] 24 (24 2, 7] 5)E o] &ty 3 HPLCE HA 8l 8—(1H—u4r1‘r%—
4-9)-3-(1,6-t) o} A2 2 [3.4] % Ek-1-U)-6H-0| AT 2w = [3,4-b] ¥ &P (& 207, 13 mg, 28.09%)S It
A=A FEeFATE. LS (BS, m/z): 360 [MHI] *'H NMR (300 MHz, DNSO-ds) & 8.05 (s, 2I), 7.99 (dd, J =

12.0, 8.2 Hz, 1H), 7.64-7.51 (m, 2H), 7.45 (s, 1H), 6.09 (dd, J = 19.4, 8.2 Hz, 1H), 5.21 (s, 2H),
3.80 (s, 2H), 3.29 (d, J = 11.3 Hz, 1H), 3.08 (d, J = 7.5 Hz, 1H), 2.82-2.65 (m, 2H), 2.35 (dd, J =
8.3, 5.0 Hz, 3H), 1.87 (s, 1H).

AAd 35: 3¥E 2109 A

o, F

>N N

o)
N DIEA,DMSO, 120°C, 7h 7 o B°°
N
/ B127 B129

THP

DMSO (2 mlL, 28.157 mmol, 49.47 BF) F 4-{3-ZTF QL Z-6H-0| AT ZW[3,4-b] T FH-8-Y }-1-(&A-2-9)
¥ &= (B127, 200.0 mg, 0.569 mmol, 1.00 @) % tert-F¥ 1,6-tolxtAgZ[3.5]=H-6-7t=2 227 o]E
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[0922]
[0923]

[0924]

[0925]

[0926]
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(128.8 mg, 0.569 mmol, 1 WaF)e] wwk Z3FEo] DIFA (220.7 mg, 1.707 mmol, 3 WH)E A-2oAx H7}lstd
o, A" EIES 120ColA] 7TAZ o WHAIFY, AAdE EIES B2 FAA T, EtOAcE FE31L,
| & & 2 952 AFstL, 9 NapSO,2 AxA17]3, oJ#A]7]aL, o]oja] oS ¢} stof &
ZA AT, ZAFE PE / FA (1:1)E £2A17]5 A8y A A9 a=zvteadiged & AAsI tert-HE 1-
{8-[1-(&A-2-d) T g} =-4-L ]-6H-0)| 2T 2| = [3,4-b] F D -3-Y }-1,6- E]O}Z]-/\J}i 3.5]=d-6-72 227

o]E (B129, 115 mg)E QA=A F5aFATH. LMS (ES, m/z): 558 [M+H]

)
-
:(o
N

;}ULD 210// 6‘1—/(‘]

N

“
N N DCMI/TFA, E|_,3h
/
O Boc
N ]
N B129

DCM (2.0 mL) 5 tert-%8& 1-{8-[1-(FA-2-d) I &E-4-d]-6H-o] AT 2w = [3,4-b] ¥ 2] LD-3- yl}-1,6-T]o}
Al2v] Z[3.5] = t-6-7t2 52 g o] E (B129, 105 mg, 0.188 mmol, 1.0 F&)<] WL EgtEo] TFA (1.0 mL)E
AeoA Al AdE EFES H2oA Az FQF wkAl7|aL, o]oj A ZeF St FHFAIHT. = A
AES 37l 21 (=7 2, 7] 10)& o] &3ste] 3§ HPLCE Xéxﬂékﬂ 8—(1H—J43}E— -2)-3-(1,6-t o} A}~
T 2[3.5] = d-1-d)-6H-°o] A3 =2M=[3,4-b]FHd (S}3HE 210, 50 mg)S FAZEA F53FATh. LOMS (ES,

m/z): 374 [M+H] " lH NMR (400 MHz, DMSO-ds) & 12.93-12.92 (m, 1H), 8.31-7.86 (m, 3H), 7.61-7.51 (m,

2H), 7.45 (s, 1H), 6.04 (d, J = 8.3 Hz, 1H), 5.20 (s, 2H), 3.77 (t, J = 7.5 Hz, 2H), 3.18 (d, J = 11.7
Hz, 1H), 2.88-2.73 (m, 2H), 2.45-2.14 (m, 3H), 2.12-2.01 (m, 1H), 1.80 (d, J = 12.4 Hz, 1H), 1.59 (d,
J=13.4 Hz, 1), 1.39 (d, J = 13.3 Hz, 1H).

AAld 36: IFE 2169 FA
ZF7FA] B1319] 3

N 0 A0
N 9 ! N, Ll

Boc Yj/ “Boc
O

Nopi? o o

écr e S
& K3POy,Pd(dppf)Cly, N. =
8130 £ 2 4 /H,0,90°C, 1h N B131

o2t /0 (10:1, 0.7 mL) Z tert-%¥¥ (IR,3s,55)-3-((8-(4,4,5,5-E|Eg}WE-1,3,2-t SALHEH-2-U )-
6H- o)A RW|x[3,4-b] FHEP-3-9) SA])-8-olxjulo]AlEE [3.2.1]5E-8-7l2EAHo]E (B130, 70.0
mg, 0.131 mmol, 1.0 B&) E 5-2%-2-WdI}x1-3-2 (30.9 mg, 0.131 mmol, 1.0 F=F)<| unt &
o] KsPO, (55.6 mg, 0.262 mmol, 2.0 B) L Pd(dppf)Cl, (9.6 mg, 0.013 mmol, 0.1 TH)E AL 7]
o] Ao gBRA Hregrh, AAE EFES DA EY7] dto] 90T 1A EQF wEkAF] I, o]o]A
E AlFAT. ZAFE PE / BA (1:1D)E £E3A17]5 A7 2 Ady I 2ufEdgye] 93 X*ﬂ]o}oq
g (1R, 3s,58)-3-((8-
-6-22-1,6-U) 3| =29 7 th2l-4-Y)-6H-0] AT Z | 1= [3,4-b] F 2] H-3-Y ) L] )-8-0} &} ufo] A Z & [3.2.
_g-Ft2E e o] E (B131, 56.6 mg)E TLAZA FS349h. LOMS (ES, m/z): 517 [M+H] .

ol
ol
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[0929]
[0930]

[0931]

[0932]

[0933]
[0934]

[0935]

[0936]
[0937]
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B3E 2169 Y

Z | OQ P | O\@
N . Clsit & N
x Boc =4S HA, beMm x

o o 2, 30min Oy
B131 216

o]

=

DCM (0.74 mL) % tert-%¥ (IR,3s,55)-3-((8-(1-ME-6-&4-1,6-t)3| =23 gt} 1 -4-L)-6l- oA R =
[3,4-b]¥ 2] Y-3-Y) S A )-8-o}Aufol A ZF 2 [3.2.1] 5 &H-8- 7}23*‘ 1 °o]E (B131, 56.6 mg, 0.136 mmol, 1.0
)] wgk golle] 1,4-t]&AF 5 4 M HC1(7F2:) (0.17 mL)-& A-=olA A7teigivt. AdE £FES A2
Al 30 &b wREAIZ]AL, ofolx ERHES X3} Na,(0; (F4)o® pH 77H4] T3AIZT. = AAES 7]
A (=74 2, Fu] 5)L o] &3} —Emﬂﬁ HPLCZ AAI3ke] 5-(3-(((1R,3s,58)-8-olAlulol Al 2= [3.2.1] k-
3-d) A -6H-o| AT = =3, «4311’4 g-d)-2-HEd I tH-3(2H) -2 (3}3= 216, 14.5 mg)S LA
A ST, LONS (BS, m/z): 417 [+H] 'H MR (300 MHz, 222X E-q) § 8.06 (d, J = 2.3 Hz, 1H),
7.97 (d, J=8.3Hz, 1H), 7.67 (d, J = 8.2 Hz, 1H), 7.63-7.54 (m, 1H), 7.37 (s, 1H), 7.09 (d, J = 2.3
Hz, 1), 6.50 (d, J = 8.3 Hz, 1), 5.40 (s, 3H), 3.86 (s, 3H), 3.74 (s, 2H), 2.25 (d, J = 13.2 Hz,
2H), 1.98-1.85 (m, 4H), 1.73 (t, J = 11.8 Hz, 2H).

AAd) 37: 3FE 2099 FA

ZF7FA] B1329] 3

0]
N
= N N £
I Boc F Boc

0.
i K3PO,,Pd(dppfCly, 7 o
O C|24+/H,0,90°C, 1h N._~

B130 B132

l'N

h

oLAab/0 (1 mL /0.1 mL) 5 tert-%¥ (IR,3s,55)-3-((8-(4,4,5,5-HEgmE-1,3 2-T|FAI L S &-2-YU )~
BH- o] 2= 2w x[3,4-b] Y H-3-2) ZA])-8-ofAtutol AR [3.2.1] SE-8-7t=EAwo]E (B130, 80.0
mg, 0.150 mmol, 1.0 ¥3) L 4-B 2R -2-wEyzgld (25.8 mg, 0.150 mmol, 1.0 F=F)e] nHl E3+E-o K.PO,
(63.6 mg, 0.300 mmol, 2.0 B%) = Pd(dppf)Cl, (11.0 mg, 0.015 mmol, 0.1 HH)E A EH7] slo] A&
oA 7l AAE E}ES A F97] st 90ToAl 1AZF & wHkAIZ]3L, o]ojA] It sl 55
AlFT. ZALE PE/EA ('R §E3A71= Ayt A A9 a=zeteadggoe] 93] AHAS tert-%FE
(1R, 3s,58)-3-((8-(2-W &= & H-4- )-6H-0] 2T Z | = [3,4-b] ] B P -3-YU ) & A] )-8-0} A} o) A F 2 [3.2.1]%

B-g-72E AP o] E (58.7 mg)E A=A Stk LOMS (ES, m/z): 500 [M+H]

3 2099

~—

DCM (0.8 mL) = tert-%€ (IR,3s,55)-3-((8-(2-WEy g -4-Y)-6H-0]| 2T EW[3,4-b] ¥ FH-3-Y
A)-8-o} A ulo| Al F 2 [3.2.1] L ek-8-Fl2 B A g o] E (B132, 58.7 mg, O. 147mmol 1.0 23)9 gk
1,4-9&4F 5 4 M HCI(7F2) (0.2 mb) S A2dA Hrtsisich, e TFES 22004 308 &9

olojAl 33} NaC0; (744)22 pH 77HA F3A Y. = BAAES ;4 2, Tl 118 o] &35t 3
HPLCE AA8te] 3-(((1R,3s,55)-8-0} A H}o) Al F 2 [3.2. 1] EH-3-Y )& A )-8-(2-W & I 2] P -4-Y )~ 6H-0]| 2=
2w [3.4-b] TEld (BHFE 209, 24.7 mg)S TARA FSHth. LCMS (ES. m/z): 400 [M+H] ~ 'H MMR

ol

N

S
> 1
oo N 2 b
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[0939]

[0940]
[0941]

[0942]

[0943]

[0944]

[0945]

[0946]

[0947]
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(300 MHz, DMSO-ds) 6 8.51 (d, J = 5.3 Hz, 1H), 8.27 (d, J = 8.4 Hz, 1H), 7.92-7.72 (m, 3H), 7.63 (s,

), 7.54 (d, J = 5.3 Hz, 1H), 6.51 (d, J = 8.3 Hz, 1H), 5.40 (s, 2H), 5.30-5.09 (m, 1H), 3.47 (s,
2H), 2.54 (s, 3H), 2.09-1.98 (m, 2H), 1.77-1.60 (m, 4H), 1.56-1.45 (m, 2H).

A4 38: 33E 2089 A

S 7H B1339] §+4

= O \r
| ‘@ s
N 3 I O
oy YD 0
- 0 x> -N "
o B B130 K4PO4,Pd(dppfCly, " ) Boc
@ £]S AH/H,0,80°C, 1h
2 —.__<\ ; B133

N

U /0 (1 mL /0.1 mL) % tert-%49 (IR,3s,55)-3-((8-(4,4,5,5-B|Eg}WE-1,3,2-t] S AL H EH-2-2 )-

6H-ol 2= [3,4-b] FYH-3-¢U) FA|)-8-otAulolA &2 [3.2.1] SE-8-7t=2HA#olE (B130, 80 mg,
0.150 mmol, 1.0 B%) R 5-HER-2-wE-1,3-Ho}& (26.65 mg, 0.150 mmol, 1.0 F)o] nwt E3=
KsPO, (63.55 mg, 0.300 mmol, 2.0 F=) 2 Pd(dppf)Cl, (10.95 mg, 0.015 mmol, 0.1 BH)E A E$7] 3}
o A2oA AR H s, AAHE EFES A E97] st 90TolA 1AIZF FoF wHkA]Z| AL, o]o]A
74t sloll FA171aL, PE / EA (1:DE &&A17]= A7t 4 d9 A2t d o ZAste tert-§d
(1R,3s,59)-3-((8-(2-M B o} ZF-5-U ) -6H-0] 2T Zm = [3,4-b] ¥ 2] D -3-Y ) & A] )-8-o}A}ufo| A ZF £ [3.2.1]%

E-g-7} 2B 0]E (80 mg, 99.36%)F LA =AM 539 LS (ES, m/z): 506 [M+H]

BIFE 2089 34

o
x “Boc  HCI( IS4t % 4M) oM N
o
208

S o} A2, 30min s
—{R ) B133 \<\ ’
N
DCM (1.0 mL) % tert-%F4 (IR,3s,55)-3-((8-(2-HEEo}E-5-4)-6H-0]AA R =[3,4-b] FFH-3-4)%
A)=8-ofAulo) A F 2 [3.2. 1] S E-8-72 52 o] E (72 mg, 0.143 mmol, 1.0 B mwk g 1,4-t]&Ak
T 4 M HCI(7}22) (0.2 mL)S A-2olA H7lsiditt. Add E3ES ARdA 307 B¢t WA HY. E3dES
Z3} NaCO; (4) 22 pH 77HA] F3kA17]aL, 2 AAFES =4 2, 9] 115 o835t 38 HPLCE A A5t

3-(((1R,3s,55)-8-oFA 1ol A E 2 [3.2.1] & E-3-Y ) & A )-8-(2-HE Ho}&E-5-d )~ 6H-°| 2= [3,4-b] 5] &
o (SR 208, 32.1 mg)S TARA FE3SIT. LS (S, m/z): 406 [M+1] 'H NMR (300 MHz, DMSO-d6) &
8.22 (d, J=8.4Hz, 1), 8.06 (s, 1H), 7.78 (d, J = 8.2 Hz, 1H), 7.62 (dd, J = 8.1, 1.9 Hz, 1H), 7.54
(d, J=1.8 Hz, 1H), 6.49 (d, J = 8.3 Hz, 1), 5.35 (s, 2H), 5.20 (dt, J = 10.5, 5.3 Hz, 1H), 3.47 (s,
2H), 2.69 (s, 3H), 2.11-1.97 (m, 2H), 1.72-1.60 (m, 4H), 1.51 (t, J = 11.3 Hz, 2H).

A4 39: 3FE 2149 FA

ZF7FA)] B1349] 3
N~
—

H
CLo~<2
Br
P
/©/\B/r . - ! /E;/I\/OH
N
| OH CsCO;3, Cul, DMF U

100°C, 16 h

B134

DMF 5 (2-BE2E-5-2¢%#Hd) Wekg (5.00 g, 15.978 mmol, 1.0 ¥=) ¥ 2-(3g|d-2-4)-1H-1,3-H=%
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[0950]
[0951]

[0952]

[0953]
[0954]

[0955]

[0956]
[0957]

ZIHSd 10-2022-0158237

tolE (0.31 g, 1.598 mmol, 0.1 9=) 2 Iz+= (1.60 g, 23.967 mmol, 1.5 ZF)e] mwk &l (s,(0s
(10.40 g, 31.956 mmol, 2.0 F=F) = Cul (0.30 g, 1.598 mmol, 0.1 FZ)Z N, £¢7] 3l A-20]A H7}
shalth. AAE ZFES N, w9171 shell 100TAlA 16A1ZF Sk WwREAIZ1AL, o]ojx E& S|4 A]7]5L, EAR
Z3oich. g f7] T2 E 2 AR AFsa, T4 NaSoE ARAFAT o & oS 7kt el
FA713L, PE/EA (2/DE &FA171= A7t A A7 ARvtEadse] oJa gAste] (2-H 2 R-5-(1H-92h&-
1-e) W)W Ehe  (1.32 g, 32.64%)2 wAZA F58ATH. LOMS (BS, m/z): 253 [MHI] |

ZF7FA)] B1359] 3

~F
HO. N F
Br 5 Q@
OH F N
N OH
U KZCO3, Cul, EI%{\_HH-‘,O N- F
= 80°C, 16 h 7 N B135
B134 _ SH

g2/H0 (10/1, 13 mL) 5 [2-B2X-5-(F2tE-1-9)#Ad Wehe (1.30 g, 5.136 mmol, 1.0 TF) =

2,6-0ZF 20 g|d-3-d B2 (1.63 g, 10.272 mmol, 2.0 F=) = K.C0; (2.13 g, 15.408 mmol, 3.0 %
2ol wuk Eg-Eo] Cul (0.10 g, 0.514 mmol, 0.1 F&) 2 Pd(dppf)Cl.CH,Cl, (0.38 g, 0.514 mmol, 0.1
A7) spoll AedA HIFsTE. AAE EFES N, £917] 3ol 100ToNA wHkA] 7151, o]o] A
S}ol] %%/\]711, PE/EA (2/DE &&A71E A7t A A4 F2ntEaddd] o8 AAste] (2-(2,6-t]
)-5-(1H-¥] g}E-1-) )W (940 mg)S LA ZA F533ict. LOMS (ES, m/z): 288

iy
&
it
F
M

i

it o

to
T

=

_YE

OO

ru9

& 7H B1369] $-4

= i F = i E
SN K>CO3, DMF SN
" F - (0]
<N/,T| 110°C, 1h <’_"/r’~|
= OH = B136

B135
DNF (8.9 mL) ¥ [2-(2,6-"EF=Hed-3-¢)-5-(FE-1-¢)aAd v ehE (940 mg, 3.272 mmol, 1.0 &
Zol &l K,C05 (1357 mg, 9.816 mmol, 3.0 FZF)S N, £917] sfoll A2eA Hrbsiivk. HE EF=5
110ColA 1AIZE F9F wRkAIZ T, ¥hg &S B2 SMA7]aL, FAR FE3t. &% 77 55 & 4 4
TR AL, T NapSOE ARAIZTE o3} Fof] | o olS 7t st sFAIZTE. WALE PE/EA (2/DE &

A7l AE7t A A9 azutEaddel o] gAste] 1-{3-FF 2 2-6H- O]i 2 =[3,4-b] ¥ 2l d-8-}
2= (450 mg, 51.46%)< TAZA 5813k, LS (BS, m/z): 268 [M+H]

N

o

ZF7FA] B1379] 3

O O
= N
IN " b - | " b
™ N

N- o} DIEA, DMSO

U 120°C, 2 h @ o
B1 -
o B137
DMSO (0.6 mL) ¥ 1-{3-ZF22-6H-°]A2aA 2 x[3,4-b]F & T-8-A}3]2}= (60.0 mg, 0.224 mmol, 1.0 FF)
D tert-F8 N-AEFRZZ2I-N-(F2FH-3-) 72 o] E (101.6 mg, 0.448 mmol, 2.0 BeF)o wul =3}
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&l DIEA (87.0 mg, 0.672 mmol, 3.0 B3)Z N, £97] ol A2 H7lslgdtr. AAdE EFES N, 9
7] ol 120Coll Al 2A17F St WHkAIZTE, Whg &S ER SAA7]aL, EAR FEIIT. #% f7] T =
2 AFE AFHS AL, T NapS0,E AXRAIAT o3 §, R Ae 7 stell SFAA tert-5FE N-AZEZR
I-N-H{1-[8- (I e}E-1-Y)-6H-0| 2T =™ = [3,4-b] 9] g -3-Y] FEd-3-L}7F2vHo]E (140 mg, 99.68
92 nARAN =565, LS (BS, m/2): 474 DH]

[0958] 3leFE 2149 Sy
' -
N N N NH
= =
HCIl/ C| 2 At, DCM |
b | F b
Ale 1h o
N O N<
[0959]
[0960] DCM (1.4 mL) 3 tert-59 N-A|FZZ2I-N-{1-[8-(HFZ-1-9)-6H-0] AT 2Wx[3,4-b] HFH-3-L ]9 =

Zd-3-A}7t=H o] E (140 mg, 0.224 mmol, 1.0 F&F)eo] wuk EF-Eo] 4 M HCl/u}iA} (1.4 mL)& A7}t
Rk, EES N, £907] sholl Aol 1A17F SoF A Y, APE EFES JF dtol FFA7|aL, o]
A 2 ABAEES 24 2, ) 125 o] &3sle] 38 HPLCE AAStY] N-A|F2Z 28 -1-[8-(J]g=E-1-9)-6H-9°]
2329 x[3,4-b]7Ed-3-d 9 ETd-3-o}7] (33 214, 13 mg)S TAZA F53Ach. LS (ES, m/2):
374 [M+H] *H NMR (400 MHz, DMSO-ds) & 8.47 (d, J = 2.5 Hz, 1H), 8.02 (d, J = 8.4 Hz, 1H), 7.79-7.71
(m, 4H), 6.55 (t, J=2.1Hz, 1H), 6.20 (d, J = 8.5 Hz, 1H), 5.26 (s, 2H), 3.58 (dd, J = 10.6, 6.1 Hz,
1H), 3.48 (ddd, J = 15.0, 10.8, 6.6 Hz, 2H), 3.42-3.34 (m, 1H), 3.22 (dd, J = 10.6, 4.9 Hz, 1H), 2.10
(ddt, J = 13.7, 11.1, 4.9 Hz, 2H), 1.86 (dq, J = 13.0, 6.7 Hz, 1), 0.41 (d, J = 6.7 Hz, 2H), 0.24
(dd, J = 6.8, 3.4 Hz, 2H).

[0961] X ¢ 40: 3FE 2139 FA

F 0_
/\N HD_N>H /IN '}F{‘
A
SN
0

(o}
N~ DIEA, DMSO N
N N
4 0, /4
. B136 120°C, 2 h P
[0962] Q/' U 213
[0963] DMSO (10 mL) & 1-{3-ZF 9 =-6H-o]A2aA=EHx[3,4-b]F&U-8-d}3 &= (40.0 mg, 0.150 mmol, 1.00
FeF)e] wyk Zet&Eo] DIEA (58.0 mg, 0.450 mmol, 3.0 BE)E N, B97] &to] AL2ox A7 s, A
H ESES N, £97] 3ol 120Tol A 2417F Bk kA AT, 2 AAES 24 2, H] 52 o] &3le] BH &
HPLCZ AAste] N-tert-F€-1-[8-(F&&-1-Y)-6H-0]| 2T 2 W [3,4-b] T F H-3-< |9 2 H-3-0o}71 (3}3+
2 213, 21.1 mg)S TARA FSa9Ich LOMS (ES, m/2): 390 [MH] 'H MMR (400 MHz, DMSO-dy) & 8.47
(d, J=2.6 Hz, 1H), 8.01 (d, J = 8.5 Hz, 1H), 7.91-7.58 (m, 4H), 6.58-6.52 (m, 1H), 6.19 (d, J = 8.5
Hz, 1H), 5.26 (s, 2H), 3.71-3.62 (m, 1H), 3.54-3.44 (m, 2H), 3.30-3.25 (m, 1H), 2.96 (dd, J = 10.3,
7.3 Hz, 1H), 2.13 (ddd, J = 12.6, 8.3, 4.7 Hz, 1H), 1.77-1.63 (m, 2H), 1.08 (s, 9H).
[0964] Ao 41: 3FHE 2129 A
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[0965]

[0966]
[0967]

[0968]

[0969]
[0970]

[0971]

[0972]

[0973]

[0974]

ZIHSd 10-2022-0158237

ZF7HA] BI1619] 3

~
SN HNO'N)'}— <44 A

N

N DIEA,DMSO, 120°C, 3 h 4 -
N

B160 B161

DMSO (0.8 mL) & 3-ZFQ2-8-(1-(HlEe}s] =221~ eh-2-2)-11-3] 2}E-4- )-6H-0] A 2 v 2= [3,4-b] ]
Fd (80 mg, 0.228 mmol, 1.0 T3F) = N-tert- HEJ]EE]H—S—O}E] (64.8 mg, 0.456 mmol, 2.0 F=F)<] vk
E3=ol DIEA (88.3 mg, 0.684 mmol, 3.0 FZF)E HEoNA H7tatgich. Add £FE2 120TA 3/ &
WHEA . A E EEE Et0AcE FESAT. ¥ 7] & B AHAL, 4 NaS0,E ARAT

rO

o5} F o]zl 743t Bto] HZ A N-(tert-H8)-1-(8-(1-(E] E g}8] = 2 -2H-7] 2-2-91 )-1H- o] 2} H-4-2 )~
BH-0] AT 2o [3,4-b] 9] 2] ¥ -3-2) W] B2l Wl -3-0}7] (107 mg, % 22)S AFaqt. oA F7F 44 glo]
oo wAlel A4 A&t LOMS (BS, m/z): 474 [WH]

;}UL 212// 6‘1—/(‘]

/ NQ*N:H P ,D—NH
N C|g 4t & HCl, DCM “ |N >§*
e} A2 30 min
7 = o
N‘N , B161 N/ i 212
; HN
THP

DCM (1.1 mL) 3= N-(tert-38)-1-(8-(1-(&| Ea}3] = 2-2l-3] @F-2-2 ) -11-3 &} Z-4-2 )-6l- o] AT 2| (3,4~
bl gl d-3-2) 9 2 d-3-0}7] (107 mg, 0.226 mmol, 1.0 D) uyE o] 1 4-t]LAF 3 4 M HCI(7}2)
(1.1 nl)& ALdA Hrlegith, AAE EFES 220 308 5 WA AT, A7) EdES ¥3} Nay,C0,
(Ao 2 pH 7T7HA] F3AIHT. = AAES 38 HPLCE AAsFY] 1-(8-(1H-¥ #&-4-Y)-6H-0] AT = H =
[3,4-b]F 2 Hd-3-Y)- N-(tert-F&)IE2d-3-o} (33E 212, 43.3 mg)S IAZA F530. LOMS
(ES, m/2): 390 [M+H] ~'H NMR (300 MHz, DMSO-d6) & 9.44 (s, 2H), 8.22 (s, 2H), 8.07 (d, J = 8.5 Hz,
1), 7.70-7.55 (m, 2H), 7.51 (d, J = 1.7 Hz, 1H), 6.28 (d, J = 8.4 Hz, 1H), 5.25 (s, 2H), 4.04 (s,

1H), 3.88 (dd, J = 11.1, 7.1 Hz, 1H), 3.65 (dq, J = 15.0, 5.3, 4.3 Hz, 2H), 3.38 (dt, J = 10.2, 7.6
Hz, 1H), 2.49-2.29 (m, 2H), 1.39 (s, 9H).

AAd 42: 3FE 2119 FA

$7H B1519] $H%

Boc
F Bog Q*N'
- | ’/\>—N = N
HN |
NN b SN
(8]
a DIEA,DMSO . 0
‘N o, N ,
B127 120°C,3h s
THP’ ’N B151
THP

DMSO (0.8 nL) & 3-ZF9=-8-(1-(HEx}s]| =& -2H-9 &-2-U)-1H-9 &} ZE-4-Y )-6H-0] 2T & W = [3,4-b]F]
29 (80 mg, 0.228 mmol, 1.0 B) L tert-%4d ANFZIZ2d (IS d-3-9) 7t=ntdo]E (103 mg, 0.456
mmol, 2.0 @&k)e] Wy E3t&o] DIEA (88 mg, 0.684 mmol, 3.0 Tﬁr&)g Ao A Hrbsgltt. BdE 8=
S 120ColA 3417 Bt AT, Y EFES BtOAcE FE3AT. &3 77 22 B 2 dGFE A

(e}
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[0975]

[0976]
[0977]

[0978]

[0979]

[0980]
[0981]

[0982]

[0983]
[0984]

ZIHSd 10-2022-0158237

AH3tal, F NaSO, 2 AZAAY o3 &, oS 79t 3ol 5FAIA tert-58 AEF2Z 2 (1-(8-(1- (H
Egs =2 -20-3] &-2-2)-1H-3] 8} F-4-Y )-6H-0] AT Z W = [3,4-b ] T F U -3-2 ) I 2| U -3-2 ) 7t 2 v} H o] E
(126 mg, = 24)& AF3Act. oA F7F AA §lol th& dAlel A A3tk LOMS (ES, m/z): 558
e

BeFE 2119 Y

HCI ( CI=4F 5 4M ), DCM
o A2 30 min O

N

B151

Iz N\

THP

DCM (1.25 mL) % tert-F8 AFZX 2 (1-(8-(1-(HEZ 3| =2 -21-9 &#-2-U)-1l-¥| g}£-4-<)-6H-0]| 2T =
W =[3,4-b]9d-3-9) I E2|d-3-) 72 v} o] E (126 mg, Z 272)o nwk o] 1,4-t]SA 5 4 M HCI
(7}22) (1.25 mL)S A2dA H7sIAt. AAE ETES 2204 308 5ot wwtA|7]aL, o]o]A ¥3} NayCOs
()2 pll 7HA F3A AT, = AAES 21 2, 4] 55 o] &3le] B35 & HPLCE AA|ske] 1-(8-(1H-3]
B ZE-4-A)-6l-0)| AT Z W =[3,4-b]F B U-3-A)-N-A E2 2 2D F 2| d-3-o}7 (33E 211, 26.6 mg)S LA
2 SE=3519ch. LS (BS, m/z): 374 [MHH] H NMR (300 MHz, DMSO-d6) & 12.94 (s, 1H), 8.17 (s, 1H),
7.98-7.92 (m, 2H), 7.65-7.51 (m, 2H), 7.45 (s, 1H), 6.18 (d, J = 8.4 Hz, 1H), 5.20 (s, 2H), 3.60-3.52
(m, 1H), 3.51-3.40 (m, 3H), 3.25-3.16 (m, 1H), 2.13-2.03 (m, 2H), 1.91-1.79 (m, 1H), 0.40 (dd, J =
6.6, 1.7 Hz, 2H), 0.24 (dd, J = 4.1, 2.1 Hz, 2H).

AA ¢ 43: 3FFE 2159 FA

F7FA] B1522] 3

“NH
o Y 0
T, O O
SN “Boc = N “Boc
o Cs,C03, Cul, DMF P o
Br B152 110°C, 16h N B153
DMF (1.4 nL) tert-3-9 (IR,3s,59)-3-((8-B 2R -6H-0] AT & W x=[3,4-b] 3] 8| P -3- )2 A] )-8- o}A}ulo] A|

=
F2[3.2.1]2E-8-7) 2 & A o|E (70.0 mg, 0.144 mmol, 1.0 B=) 2 o]nt}Z (19.6 mg, 0.288 mmol, 2.0
k) o] wyk o] (s,C0; (140.4 mg, 0.432 mmol, 3.0 @), Cul (2.7 mg, 0.014 mmol, 0.1 BF) %

(1R,2S)-N1,N2-tjw & A]EE@W—l 2-Tobl (2.0 mg, 0.014 mmol, 0.1 BH)S HAAx £7] dfol] A0 H
7hekdnt. AAdE EFES Fa 97] shell 110TelA 19412 59 kA 7]aL, o]ofA] EtOAc (3 x 3mL)E F
Zat9tt. 3 77 =& B (3x5 mb)E AFHEAL, ¢ Na,S0,2 AZRA AT O%er Fof|, oz 743k &l
EZAAT. FAE CHClo/MeOH (20:1)2 £EA)7)= A7l 4 A8 gzeeadye] o3 A5t tert-4
g (1IR,3s,59)-3-((8-(1H-0] 1]t} =-1-2)-6H- o] ATZ MW [3,4-b]F 2| P-3-Y )& A])-8-o} & u}o] A 22 [3.2,
1188872222 0]E (50 mg, 66.76%)2 4 o A2A S=34th. LCMS (BS, m/z): 475 [MHH] ©

3grE 2159 $-4

== ] o =
~_N A TFA DCM .
Boc

AIQ
(o] , 30 min '?\N
B153

o]

4~
N7 N

—

DCM (0.5 mL) F tert-%E (IR,3s,55)-3-((8-(1H-°]H|}ZE-1-¢)-6l-°o] AFZ v =[3,4-b] F - 3-¢)%

- 197 -



[0985]

[0986]

[0987]

[0988]

[0989]
[0990]
[0991]
[0992]
[0993]
[0994]
[0995]
[0996]
[0997]
[0998]
[0999]
[1000]
[1001]

[1002]

[1003]

BIES 10-2022-0158237

A])-8-olAutol Al Z 2 [3.2. 1] E-8-F7F 2B A o]E (50 mg, 0.105 mmol, 1.0 B&)e] wyk LMo TFA (0.1
n)E A-2oA H7IsIdth. AAE EFES A4 308 FoF kARG, ERES A S FEHAIH
ARES 71 2, T4 58 o] &3lo] B3 & HPLCE AA8e] 3-(((1R,3s,55)-8-otAulo| A &2 [3.2.1] =
e-3-9) %Al)—S—(lH—ﬂ HtE-1-A)-6H-ol 2T 2 =[3,4-b] 9 Fd (13.3 mg)S IAZA F53}tl. LCMS
(S, m/2): 375 [M+H] ~'H NMR (300 Miz, DMSO-d6) & 8.32-8.22 (m, 2H), 7.88 (d, J = 8.4 Hz, 1H), 7.78

(s, 1), 7.71-7.59 (m, 2H), 7.13 (s, 1H), 6.51 (d, J = 8.3 Hz, 1H), 5.36 (s, 2H), 5.26-5.16(m, 1H),
3.51-3.43 (m, 2H), 2.08-1.97 (m, 2H), 1.72-1.60 (m, 4H), 1.51 (t, J = 11.4 Hz, 2H).

AN 44: 2FFolx WolAY BH FES RUEHPI] AT JAHY 2FFHold E4

2l 71Ed SES ARgste] AEoA RNA AAR E=AHIE 2tk 2E ARG S dE-ddE A
TR BAS FATozA F4 aRNAS] BHS AT Al A&k M2 FER-(A) 9] ¥4
7V BEsteRs StE vl -2 3 oHES YAtk AAIRE PR A4S AHESte] o]

5 iﬁili FAEta, dold x4 fFHAEd tE v stes] ads At 1A

%A PCRRT-qPCR) #A1&, Atstell AHEH =, dlx & F304, GAPDH B GUSB B PPIASH 7 o A1 4]
%Lz} HITol tigk o] 27}A] o] &3¢ mRNA(CJ 2 ADE SAs] 98 NREAT. EFe A=, A673 E=
K562 AEFE 2ol 7lEd gYgd sE(dE S0, 334 19 sE)= Asilet. AE F, cDNA
4], o]o]A] qPCRol o]&] AME gaEe] 7t WZZIE HIT nRNA %729 +5< A4t}

ANE

Cells—to-Cr 1944l 7]E: ThermoFisher A25602, Cells-to-Cr &3] A]%F: ThermoFisher 4391851C, TagMan™
Fast Virus 1-Step Master Mix: ThermoFisher 4444436

GAPDH: VIC-PL, ThermoFisher 4326317E (:]: Hs99999905_m1) - K562/ @€} A|EFol AL&-
GUSB: VIC-PL, ThermoFisher 4326320E (<£4]: Hs99999908 m1) - K562/ & A Lo A&
PPIA: VIC-PL, ThermoFisher 4326316E (i2]: Hs99999904_m1) - A673/%-2t4d AZFo AL&
ZZB/zololn] Ad

F+ HEECD

HIT Z2ke]™ 1: TCCTCCTGAGAAAGAGAAGGAC

HIT Z2ke]™ 2: GCCTGGAGATCCAGACTCA

HIT CY5-=Z =2 H.: /5Cy5/TGGCAACCCTTGAGGCCCTGTCCT/31ABRQSP/

A 4 $HE-(A)

HIT Z2ke]™ 1: TCCTGAGAAAGAGAAGGACATTG

HIT Z2ke]™ 2: CTGTGGGCTCCTGTAGAAATC

HTT FAM-=Z2H.: /56-FAM/TGGCAACCC/ZEN/TTGAGAGGCAAGCCCT/3TABKFQ/

g

Eq
o]{i

A673 MEFZ 10% FBS7} E3HE DMEMol A wjekalqich. AEE 9 AY W& 3AA7)3, 969 Z9
Zyolgdatd oA 100 ul ¥iA] F 15,0007 AE). ZHOEZS 37ClA 5% CO00A4 24/\]71} Zot <l
sto] A7) BHEEE S, 83Ee] 11-29E 38 A 84 ES DNSOA wHEaL, o]ojA 3t Eelo]
EoA iAol A s AAZTH 3gHES dollA 10 uMe] 4% FLoA FHu ﬁﬁoz S SOl EA AlX
EHolER AT T DMSO EEE 0.25% |8t FASHATh. AE ZHCESE 37TolA 5% 0.4 F71 24
AlZE Bt QlFHolE & wEH T,

ro
o

=

K562 MEFZ 10% FBS7F E3% IMDMell A wiFativh. k5629 A, AEE 94 A3 aix=E FAA7]3L, 96
4 Zeo]E(AY 50 ul HiA| F 50,00070 Al¥E) EE 384"“ ZYolE 45 uL WA = 8,000~40,00071 Al

(9
Z)e Z#o)gslert. 33Ee 11-¥QQE 3u] A% 34 DMSOOl A wHEa1, o]ojx] F3tF %EHOPEOM Hj
Aol A ATLH, =S Dol 10 uMe] HF %EOM Hia §HoFE F3 ZHolEoA HE ZHER



[1004]

[1005]

[1006]

[1007]
[1008]

[1009]
[1010]

[1011]

ZIHSd 10-2022-0158237
A HF DMSO =5 0.25% olet= A4 P"ﬂr/} #HE F9= 969 Eeo]ES] 45 100 ulolal 38449 =
olE°] AF- 50 uLitk. olojA AE ZHO|EE 37TlA 5% C02°ﬂ*1 24413F Ft QdtHolE o AT

ol AZE 50 ul ~ 100 uLel A7hE PBSE FEFA AN F G 95
A2 &3] &5 + DNAse I(H ﬁ@%xﬂ._‘li RNAsin)< 7} Ao 7}k, Al

< A7kl 30 uL ~ 50 ulLe]
EE Ao 5~108 Fot HA

3 AP EFI Sa7E YR b, olold M A §9 3L ~ 5 ulF AT, 4L A AP/E
Falch. 258 T, AE 891% FelolSE K-PR WS AGE A Q8o §AY. TE SATE e

of AR&s7] $18ll -80°CellA FAA4 5 Utt.

AF Ao, AFA &l 4FAE AFESAT. AEE B9 X &3 4FA(10 mM E]2, 150 mM NaCl,
1.5%~2.5% Igepal % 0.1~1 U/ul RNASln pH 7.4)& viX] F K562 H= A673 Ao 2H H7ista, 33 ==l
galo] Z3elgith. oojA ZHEO]EE 20~504 EF A=dA X®/ZE7 (rocking)3tHA 15FH]| o] dste] &3
7F dojyeE Sigitk. o] AIZF & /‘1]4 SIE EUCEE 4522 &A RT-¢PCR HES& AAsAATt. =

|
ATt

Sel=s ol A8kl Sl -80 COHH <kl

»

=, SAES 7] ol mE wfxy wlavt x5 38449 gPCR EHolE
2 AT, ZYoEE dEsia, —"%E%iﬂl %%A]?li, AWTRAIZ A getgith, vEgo] 20 uLE Y E =
A5 B9 FIE old wel 2A4sglth. 7] & RT-gPCR RHS=9] &S 8.9kt Flojt:

‘Taqman 1 EHA| RT-gPCR T A (4X) 2.5
20X AT Z2J0|H{+Z 2 E (FAM) 0.5
20X CT Z2L0|H{+Z 2 E (CY5) 0.5
20X PPIA CH = (VIC) 0.5
M= 882 (1X) 12
H>0 4-5
X Hg : 10

st719] wE Apo]lE¥ 27 Sl QuantStud10(ThermoF1sher)E A3l RT-gPCR WES-& F~343k3itt. BE A&
9 EFS HoE olgor AT, 5 A5, PCRE )&% M Ao BE Edo]Ee] sl 5~10%¢]
HE AR SHAE 4319, 317] E+ PCR Alo]ES 8.9kstk Flojt),

== 95°C 3=
60°C 30 =

HA ACt O] &F FdxE 2AToZA doly B4& $353th. o]ojA] o] ACtE DMSO tiZ&w-(A ACt)el
&l garsistal, 2°(-A ACt) WAAS AMESEY] RQUIHAQ A= wgsgith. o]ojAl HIT-CJol sl
3.5 ACte] ¥4 A = HIT-AJol tha] 9 ACtY #4 FS& o= HAse] RS 9 WEEE WAEs. o
EM o e 2 ﬁmg 2= A R FHo 2dol| Fgsith, oA S MEES
sto] e HElY = =4S HUIEITh. AJ mRNASl Z7hE ACH(AT &

2 HuEE JhA CJ mRNA 5] fHAE 1C,(C) #HAadA 500 59

KR
S

©
S

ole gk Ai}o] g ofo] F 4o drHo] glow, o7]A, "A"= 100 nM WIREE] ACs/ICse WERWH; "B"E 100
M 1HX] 1 pNe AC:’,()/IC:’,()% ‘/}E]FLHDL "C'e 1 uM LHX] 10 UMQ] ACS()/ICS()% ‘/}E]FLHD%’ "D"= 10 uM 3—549]

=
o
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[1012]

[1013]

[1014]

[1015]

ACso/ 1Csoe LHEFRITE.
(3% 4]

HAIHQ strEol ofst RNA 22E2t0de =F

BlsE HTT AJ HTT CJ
N ACso 1Cs0 (nM)
H (nM)
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102
104
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108
109
113
114
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119
121
124
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129
132
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149

Earabdisli-~Mallwli--ii--Ji--liv]iv]ivlisliaslivi(aslieliviiviiv]iv]liv](al|--llvliv]iv]liel - lwil--h-giviiv] vl iv)
ka2 egi=Aeli--Aallwii--§i--i--Jiwv]iv]iv]islasliellslisliviiviiv]iv]liv]ia]i-]iwliv]iw] -}l lwli-tigiwliv) ol

HTT AJ HTT CJ
. ACso 1Cso (nM)
2 (nM)
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w(d|g|o|g|g|a|=|a
@ O(g(o|g|g|w|>|D
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kot
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o
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HTT CJ
ICso0 (nM)
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180

181

182

183
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=llvlisliviisliviiviivligi--dbdiv]ial(s]liviivii--liellali-Jiw] vl iwl =]l lol ooy s e lol -2 i loe) s I 2
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HTT AJ
ACso
(nM)

HTT CJ
ICso (nM)

T w(D (|| >0

=lleollolle]lell--1F-ale!
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[1016]

[1017]

[1018]

[1019]
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A THEES AAST. BLASTE AMESle] Z2H AE Eoj4ds Fjlselon,
1o AA B &8 2%, GC ¥, dEFE A7) B Zgholn oA FAI e FevuHE et o
HdeA E4E 370 FAAHIT, SN2 2 %4 C)ol thdt CJ mRNA =72 Frazel it dloje &
IC5(C] ZaelA 50% 98 2 33dE vE)o2 Rudr,

Fat7) glal e
&

Aumiee] Ave] aokel ¥ 5ol lAEo] gom, o714, "AE 100 mi vEhe] [0y YERE; "B
100 nl WK 1 Mol 1CpE YFERAR: "CE 1 pl UK 10 pMe] [0 YERIT DM 10 uhl 230 [0S
epie

(% 5]
oAl stz E0 2l RNA AEctojAle| =

EQ”? HTT | SMN2 ’*5‘1 25%;__% HTT | SMN2 "f‘
101 ; ; D 113 D D D
102 D - D 114 B - A
104 D ; D 116 B B B
105 D D ” 117 D D "
108 A A 118 D D ;
112 : : 119 D -

tfi'i HTT | SMN2 ’*f‘ #,'_1"";__5 HTT | SMN2 ’*‘CE'
121 B B B 165 B A B
124 C ¢ ¢ 166 D C D
125 D D D 167 D D D
127 D D ; 168 D D D
128 D : D 169 B B B
120 D D D 170 C C D
132 D ; D 171 C B C
134 C C A 172 B A B
135 C C C 173 D C D
136 D D D 174 D @ D
137 D D T 175 D C D
138 C ; c 176 C C D
139 D D D 177 D D D
140 D D ; 178 A A B
141 D : C 179 B B B
142 B B C 180 A A B
143 B B B 181 D D D
144 B D B 182 D D D
145 D C C 183 D B D
146 C D D 184 C C C
147 B D B 185 D C D
148 C B C 186 C B D
149 B B B 187 C C D
150 A D B 188 B B C
151 A A B 189 D C D
152 B A B 190 A A B
153 A A A 191 B B C
154 B B B 192 D D D
155 A A B 193 C D D
156 A B B 194 D D D
157 C B ¢ 195 B B C
158 B B B 196 D D D
159 A A A 197 C D D
160 A A A 198 B B C
161 D D D 199 C C D
162 A A A 200 A A B
163 A A B 201 B A B
164 A A B 202 C D D
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