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Aol el oA, & HAWES B S SAA7IAY B 2 A WE s el oOd, diy
2] e 9RE Anste WHES AFsts, A7) W2 WP0 AsfAl (A, 54 =XE gt AFstE oA
2 2= A, O8d, maHer), A4, 2 WL SFES @A Fosts dAE E3F
oo gl AAFEH SlojA, B AANES 2 A4S SAATIAY e 2w 4 WE B gl o4
o, e &= 2RE Agshs WS Awsts, 7] S NPC ASAl (A, w4 BxE fjste] AlY
stel oAt 2AdEd A, dAd, maHor), A7, & AL sFEs @A Folske B
& . 24 AAGEel glofM, AE el vEZ=gol vFHo]E Abst B vEZEg|ol 5|
o|E AelolE A= AL & WA ZIAE miek o], AlE delA FHHOIE AiE SHAI7]aL/AY
AW LDHO] @A EE SdA7|aL, 2 43S FXA7]= ads Zde

la WA E lex ZHo|E &@523tas GA 7} HFSCAA FH3 AL e, =

BFoz vepd HAE HFSC YA (niche)ol wisl ¢+8H Ldha @& e}
A T Aol Sox9ell wigh [HC 42 HFSC Fe AAE g4, 53 9 )
vlo] A 2B E YERATE, E 1b: FACS-tHe]® HFSC HwH(a6blow/Cd34+ 2 a6hiCd34+) o & 3] (Epi)
g HgERY e F7AE YAl Ldhad A 23S Yebdth. Sox9& HFSCE] whrolaL
Zaolth. & 1c: Aol Ldh &4 @A =] gk v ojAlol= ARFF(BYI) B E9e <5
ZDolA Hil G4 EE YERdTh. o] @4 EE B F7)9 Ao|gk wAlel AX BTN FHeith. &4
o2 ¥AHA; AL 3 v M (nuclear counterstain)olty, Wk, o ZAE uwlf-of A

7] Z

=
Q2
b

AR
fo |
x 2

2 oo ot
o2

sorted) A3 Febol A Ldh 2= T3 Ay AZ(Epi) B AdfFobAIE(FB) el H]

@

SEMe. 24 ZAlE 0.05v ZF M2

el M GeERRAT. = le: HFSC R &3] A= FACSOl ofa ##171(50) &<t def=fdaL, trEdo] +=
o] LC-MSel o3 &A= Avk. EA % (heatmap)= ZH2F 3ntE]o] EE2FE O Al g YA AFelA
ol vhe-2o] dheld AEEEE ] i (glycolytic) R TCA 3= tAbEA o Ao +5S =AgT. HR

3] M EeF HFSC 7He] thALEE 259 FoxtE YeRdtt. eol talA, d-eEE t-ofAol7l AL, ++=
p < 0.058 Y| == p <0.01S YEW I, == p < 0.001S JYEUHY, nsE p > 0.055 Ve, 1
23 n=9ute] Wl 3] HHAC Aoz RE FHEHIAC.

E 2a WA & 2c= FY A 2 ojAo]9] HFE EAFT. & 2a: Ldha(E laold A1E4¥ AT 5Y)E o
Ao Qe Al ©gk IHC. 3H-, Ldh @A e] tharo] ofo] & (isoform)& 1218k= Aol gk IHC.
%2 "= 20 vlolA RV EE YERATE. E 2b: F Huo AEXE AAFERE dEAy|sd o] gy = A
Agr. o] B4 AHe & 1bolAe =" 25X o vERd ghld AEs deAl7]= AR AT E 2
v A Ldh &4 AE oAele HF. Hx Ldh 84 A EE HFSC AAFA T8l F5oA #zE A,
== AN A oF YEa; R3S FE
counterstain)o|t}. S o|E B KA A, AE 7153
AE olAlele] F7te AZF. a4 FAEE FHE EHd
o=z A EATt. Ldh A=A 9= HEHA %
5= HFSC B AHF-olA aglan 8o M FHal Ldh &4 FAE
e
E 33 YA & 3e= Ldh S %57t HFSC 243 59t 2718 e AL vehditt. & 3a: HFSC o] & Ao 2 RE 9
RNA-seq HARAl dlolEel tigk GSEA® HFSColAle] ad2hg A frdxtel digh F5-32E JEPHTHNES =
1.72). & 3b: ¥ 9o g HFSCEZH-E 2] mlolazofgo] HAMA ulo|efel] tigh GSEAZ} HFSColA <] sid 3
FRI}EE JEIT(NES = 1.45). 2 A= 2 A9 3utg)e) v~z Ry YA
E 3¢ A7) EE FA7-447] o] Hob AwE HFSCEI-EQ] RNA-seq HIOJEE Ldha®l $EE UL
1 3utg]e] AW FE HEAE Ui, & 3d: Z#HolE #E7]-7]5k ojAo] S o] &3
A EAE, AdE Z7)AE JdelA e Ldh G, S7AE7F FA7IM AF712e Hol(Tel-Ana) 2 &

o] HAE Y= ou|FM(nuclear fast red
A0 Ay gtk 5, HA Ldh 524 &
g gl H7E Mol HCl= d%-5 Ad

& GAEE FAHHCD A o8] A=A S
Uelgiitt. 53 9 50 wlola =W HE

et T
oX,
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st web FdeE L

2l ke 309 HEAR
g, p < 0.05. = =4
HFSC(/37471, 90d) =H-E 39
Hel HHARl Aol AHY n=3v}

o= 7 Ao g YeERL o7]4 n=97}
o, HiE £+ SEMOEA EXNE. gemE t-"HXEV}

7] d) B BT AHE FHERRE
32 gi=dE EAgT. YER dolHE 3
=t

E 4a WA & 4b= 2T F7] A SAA ] AT EAEY. = dar FAV-ARY
2 olglgh Holo U= A& | B 3 Shh(Gli 91A7F EA
) 2 Wnt(Lefl, Axin, Cendlo] ZEA ) Alsddel o) FXE1, F7H8 52 (Ki67 % Pcna)# Aol 2l
= ooz A drt. ®E, SoxdE FAV-AF7] Aol xAARA  oln] EAHUTE. n=3u}g
k-2 /AL B+ SEMe A EAE. S HE t-HAEZ £3E, p < 0.05. E 4b: B Fr)9] 74F @
A Et AEE FEsks Ki-67 whAel tigh 4. BefZle HFSC UAE dehdivh. 53 2= 100 vle]a =
"HE ek

£ 5a WA = 5g= Mpcle] ZAAo] HFSCS] &Adst 9 gHoE ks F7HA71= 21& dEdt. & ba

Mpclfl/fl T8 24 2 2 A4S Jehdlal, olF 8.550] A3V Ae|E=29 9ia dAsh= ¢+

Mpcl+/+ &= ol 2710 F(dorsal) 24} 2 %

Aol 12nfE] €]

o ¥l B

zdo|th. E 5¢: AEE HFSC

a4 Mpclfl/fl HFSCS] As¥ g4

Al n=9vte] w927} 3709 =

7} 8%, p <0.05. = 5d: W o Mpcl A s 5}

o FF 2lE 100 mle]l AR EE YERdTE. 56049 2@ o] AFSh= Mpel +/+ #R-2 o Mpelfl/fl

up-2o A o] FA7], FANA ZGTIE= o] B ATl A

g 3vigle mpg-AwRE 9 250709 ®). H + SE

0.05. & be: M= B F7]9] AJZ} Aol HFSColA ©A] &A1 F2419] mF#1Ql Ki-670] ek Wz 3}st

Mol W= 8.5% 0 Mpclfl/fl HFSCol EAstaL, Mz 2k F7)de] oj5e] 7l&4H Yyt AAFeh. A=

& W S]] AlFell A HESCOlM &) &gl thE mEAQL Phospo-S6°] W] Mpelfl/f1 HFSCll =3t}

Sox9ell thak FAAMLE HFSC7F Mpel AAE Yol &5 AL el 60X wlj&olA &3 3. = 5f:

LgroCreER Wl H-Fd2E BAslE whg-2o A9 Mpcle] A4S B F7]9 ZEs s vepdoh, &, 24

s A2 2 A d9S YeElllE Aol frojgitt. 1 Ade R Aol ontEle] sES YE
Ae] Zae] Feksi(n = 5 vk /FAAE).

X 6a WA &= 6d= HFSColA Mpelel 712 AAY &35 =Aech. X 6a: HFSC(K15CrePR: Mpclfl/f1)ol A 2]
Mpcle] AAe] /A & 670 €oll, Mpcl Ao wpg-2e B F71(FF), H(F3, H 2 E), T& HFSCol oist
AA(FZ, SoxDell o3 A vk F3 2dE A e F3 wdls S3F ddelA 100 mho] AR
B, 283 5 #ddolA 50 vlo]A R EE YERdT. P §HAE T Aol® 12vnte]e] FES JEdh
% 6b: Mpcle] AXo] HFSColA HolHoz T4 XA 7)E 2e QJFshr] fshe], ¥ dixEL K15+ HFSC
9 Mpcl AR fhFe 9 FAS AHRI] Y3 (H=) lox-stop-lox-Tomato WHFHAAE RHfsh=
KisCrePRiLdha " m}9-22 AlgeolT). wH, B WSS Ki-67 9 GEPol thald AT Mpel AAe]
ol g FE-IAsE BAE] 915kl (9F) LersCrebR WHFHAA W] ires-GFPE o] &3kitt. W4 v
2 WA 99s Yepdth, 3 e 20 vlol AR EE YERAY. X 6¢: Lgr6CrebR U@ AAE HA3)
= k2ol pcl1e] AN T U)o 2] FEE YERA 2t = 6d: URT B Lgr6CreER VN
Mpcl A% wpg-2 5 o= SR E e AME HFSCol tieh Ldh B4 % oAlo]& Mpels Aodhe AlEolA F
e AEE YeEhduh. 2709 589 Ago gy £ n=6 vl¢-/FAAE . F £ SENORA EA
H, S xE t-vHAEV 3%, p < 0.05.
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[0058]

[0059]

[0060]

[0061]

[0062]

[0063]

2 AR5E $E2 o= AR HolA ggtom FAAQ MR FAHE AS vEbd. ZAR S e E
HH Ao 2RE Hojr 1wt vl92E YERAY. 37 Zdl= 100 velZ22WEHE YEdY. E 7
H3l 2 o] UK-5099 X =¥ wh-9-2=o A o] AJZE EH #2E x9YS EASE 2WE. n = 6 wh-&/F20.
+ SEMo.BA =A". & 7c: A¥oAe Ldh 4 AL ojAolE HEE thxa 2 UK-5099 A e]d FEollA
o] HFSCel #3F FAEE vehdd, Ldh &4 FAEE T3 K-5099 HE® SEo gzt Ayoa neict.
Ldh S =E A4 G o8 Yela; & wZdo d2E d= gz et 2 i 50 vho]
AR EE Yehdth. E 7d: 48A17F HoF UK-5099 A 2¥ ¥ R-2FE de]F HFSCY] tigk 2telo]E] thALAE
WA 7 e 7 el digh Wt ASE YERAL, o7]A n=9me] ml9-2= 3709 ESHAQ Ao RNY
FRHAT. B + SEMCEAN TAE. hEFE t—Eﬂ’\Eﬂ F3E, p <0.05.

E 82 & WgAlAMel Z1AlE &) Mpel AsiAle] gHHolE Aol tigh aatE =AU

E 9= & gAMel Z1AlE 2] Mpel AsiAle] 2HHolE ikl Wigh aatE =AY

X 102 UK5099 2 JXL020 th3k EC50 AabS =A| 3T},

= 112 2 299 Mpel AdAF 2 4TS FE3te AS AT,

E 12+, £ gGAAd Z1AE 249 Mpel AsAY] gHoE At tigt a3E =S

= 132, DMSO Helz= Aqstd, 2 Al 71" 23 Mpel AsfAlL] & AESo gk 23S TA g,
E 14+, DNSO A =E Aafrste, E HAAY 71AE 249 Mpel AAe] Mz e o|E ALk disk g3}
g ZAg)

= 155, DMSO HeElz= Aqrstd, 2 mAMel 71" 239 Mpel AsfAle] & AESol gk 23S TA| g,
= 162, DMSO AHz2l2 AHatsld, 2 WAl 71AE 249 Mpel As|Ale] AEe] geo]E Ailo] tist gz
g TAg)

E 172, DMSO A= Aqrste, 2 @AMl 7" 23] Mpel AsfAlL] & AESo gk 23S TA g,
= 182, DMSO AHz2l2 AHatsld, 2 WAl 71AE 2A 9 Mpel AHs|Ae] AEe] geo]E Ailo] tist gz
S ZAg)

= 19+, DMSO AHElZ Aatste, 2 WAlAel Z1AE 249 Mpcl AdAY F MES st a5 =AY},
E 202 FFHo]ES ofME ZFEA AR At A9 MPCY F3HS LA st

wgg YAl Aok FAF g
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o] =2 A] | o AF Hi= (NoliL;

274 AAFeel glolA, shgte shehy 19] shgtEoltt. e AAFE glolA, sgHE ety 119
shetEolt.
Sheba 1 Baz 119 2ol AAFE e 9lolA, Zi= CH B Nojt},
2o AAgEed Qi & AAWEE st7] HehA TI1 B Ve 3hgha, B ol Rt e 58 7t
T s Ae
R* R
RZ
TN
A\\A N
R® ()
4 E,
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v AL ol s, opmfels E: O °]aL;
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R'el 7 A9 Sddom 9, s1ua, 7, Fo|=sA], o 28 Ei (No|x;
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Z47ke] A= EPAOR CH, (R EE NoliL;

RS HEE A7 o)Ay B Ra R EE R RE, o529 Ba7le 9453 37, Ba8s 94a
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R ON = sRalo)a;
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, FOlEFA B (Ne2RE AuEn; Tea

age] ANFEel Yol SFES 34 Vaol HgEolth. 249 AAFe] oA, FFEE A Via
o sgEoltt. 24 AAFeel YoiAl, HFES B8 Vilaol Bl

, VI, VII, Va, Vlia H:= VIIa®] 2o Aol oA, X= NHolth. 227o] Aol 2lojA, X

gatAl v, VI, VII, Va, Via =& Vila9 249 é_‘/\]%éﬁﬁoﬂ glo A,

8312) V, VI, VII, Va, Vla = Vila®) 249 AA@e QoA R Fzolt,

VI, VII, Va, Vla H3 Vila® 24° AAFee] oA, R (Nolth. 249 AAdee] lo]A,

£ oARelth, 249 AAFH Qold, R R, olEe RUAVE A4ER I, HelEeu-2 4t
o] &5l Ei: 2-olv]\ElolE e H-4-2-5-A oY E AuF A2 T,

g8t 1, 11, 111, V, VI, VII, Va, Via %3 VIIa® 24 AAade] ol Re Holth. 249 A&
o QoA R'e sidelth. 2de ANdeel glojH, RS slde|a 7] o)de] R’z Xsks Aatech, 274
o ANl YolA, R el K2 A#s, R IFAolrh, 24 AAFelo] glolA, R'e ofzea)
(i), WA m sE)eltt. age] ANl glolA, R ohzatgobd (e, sdobag)olct. 2%

3

o] AAEee] olA, R'e wdolth, 249 AXFel glojq, RS Wdolx 17 ool R’z dch, %
Aol ANFHel QolM, Re ofzatz(dAn, Ma wi= sue)olx (itgdaids g we o) 17 o]
ol Rz X@ah, 24 AAFuel glojd, RS olzaold (A, ddotag)elx, (sEasAE
9 3 gel) 1) ool RE Asdck, 24 AAdee] oA, RS ) £ 279 Rz ads, 27

o K Suden Frevdd wi BRomwyH Aduunh g AAYH oA, K e KE
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A 3

g Z7]AH Eolt

2R Al JojA, B AARELE 2 AGS FAANIAY e 29 A He = Fol, dAd, oy
g EE g8RE xaeE HS AFTetd, A e B owAAdd A bl e BEE e 2AES
Ao Al Folates @S £t

W82 AlE oA HolE ks SAIZIE MRS Aleets, 7] U
E Aol(pC) AsAeE FEAZI= dAE EIIT. aHe] HAAPH

A EE o)
2A01A1, MPCE= MPCle]th

argel Fgel kel 2 AHAES B S SAA7IAY Be 2 A WE Ee g, oxid, din
g e gRE Amshe S AlTstE, 47 e XA mEZEgel mRHelE A (PC) Al Al
£ (A, =4 =xE fgte] AFstE oA 2AEER, ddd, F4aHeR) Foste dAE 23T
2] AAFEel glolM, MPCE MPCLolTt.

7ol el glofA, 2 HAWEE A WelM mEZEglol dFHolE AEtE A7l e Alest
w, 7] e A7) AEE nEZE=} 4kst(P0) AsiAlet AEAVE dAE EFHet)

argel Fgel kel 2 AHANES B S SAA7IAY Be 2 A WE Ee gl oxid), div
g e gRE Anste WS AFstE, 7] de @A vEZ=gel 4kst(P0) AsiAE (e,
& EXE fste] AlYste fASH 2HER, A, FaHeR) Folshe WAS I

2ol AA gl 9o, MPC = MPO AdiAlE= £ A& 3gHEo|t).

_;.__;O

B2 ATE e B AX s 23 A9 Al HEM 2 S7]AEMFSO A S] B5 far tE
52 dolgdnt. o5 AFY Ui AL Aol e 2AF =, oledt WAL AAE HFSC A A &
23 93 st AoR Foll AAEHAT

of NAD-9|EH A1etE Fejgth, 7
SE (% 1a), Ldha 2 Ldib % oh2 ?_*4’6‘}—‘5 A S WLAAE A0S HE A el
©27) Ldha7k HFSC JAlo] #23bel Y wol AL el 22 2a)0] wa=dt,

3 Ldha o] B 719 Al @AM HFSC(Sox9t) oM w58 A& WEpdvh(E= 1a). ol &
=

KX
6LoCD34+) HFSC Fwoll Al Ldhad] 743 EdS YERNATH(E 1b) (A AFe & 2poll MEFHoe=z Yeht 9
o).

Ldha &3 #j€o] Ldh &4 A= Aol Ad=AE A435H7] 98k, v -7k &4 ojAlo|7} Ldh &4
Y& T&a(in sitw)olA H7 et AFEEAT. EdolE J&%ﬂi T;}]E‘l!] e

qow Fyggtozn, Ldh AL oAol= A Z %]
52(in situ) 2 NGB (in vitro) & ol Ldh ZAE ofA| ]7} FoJo] 71A(SE O E) 9 AL
e, ol HALEHH ARE AA-dH SHETT ofvEt L e Z

2 of

= A&, Ldh EA50] HFSCAA <] Ml tﬂ =ot=d), oA
T lc). T3, Ldh A4
T
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Aee A AmRviEd -
S FHAAF(E le). SFAL/T

& YERIATH = 1d). HFSCO] tiAbE % &
FHAC-NS)Ol ofsf vh-2 v FERY AAdE Hdkel ta thAbA e
HEALG-EAHO|E, LHEXA-NAIANE, to]slo] EFA|okA
HolE, 3-EAFFeAeolE HolES IS B 7HA ald tiaked (Aold
Bl delE) 37k SHAR]D Aol 2 & el vishA HFSColl A t‘rﬂﬂﬂtﬁi SIS M
TCA 3= tiAbEd & a9k HFSC zboll A Al AdolshA] &t (= le) 0}04 olg A=
AE7L U AE A7 H’é}‘ﬂ AW SskA TCA 328 ARgshs o< HFSC7} g Z7he Ldha 2%
4=, 2 &g v 7

=

l; S m

m@
‘JEI

hul
ol L v A
2t o dr [» 2 of

web wa F7o AR AAEE SRS A BAS wE GA7]% grel i HSCAA dofuhz A
o 54 WstE mAL S QLS Holth. FAY E FA71-437] W] B el HFSCRFE ] RiA-seq

ol o] A2, Ldha7t HFSCOlA H&E M3t Ldh o} (isoform)d ¥t ofUzH (= 3), FX7]-447] Aol
o FEHE ZA(=E 3a € &= 3b(NIHGEOGSE67404 2 GSE51635))S Y53t tl. RNA-seqol o8] 49 A7}
AAZ FA7] e FA7AA A2 Hold A= RS e 98], Shh B Wnt A=(G1i1, 2, 3/
Lefl, Axinl, Axin2, Ccndl)¥wt ofuz} 52 vlAH(Ki-67, Pcna 2 Sox4) (%= 4a)5 E3Fst= o] Aol a3k
A7} B7FE AT

A E HFSCEREHO &al&Edd it AJd3d Ldh 4% oAAlol= FA7]A 7| 2e] Aol Ad3to] A&

Ldh 8= HF9 FEE LolfAth (= 3d). B F7] *Eﬂ o|Z& HFSC &Asts ZAAs7] $s8te] Ki-67

Hold Mo o] HEHJTHE 4b). I, MEE HFSCEHE FE59 AA-Ad dAEZe AR =, o509

FA 7 AN TE FA 7= Aol Holdel wElA] HFSC 5 ZHo|Ee] F7F, 1d|al o]ojA HFSC7F A A]7]

2 HEohgtd whebA ATl A el AAF FAE YERATH(E 3e).

FHolE A4k FE7F HFSC &3} v B F7)d 43S v 4 JJEAE 2437 Hete], & i@t
o mEzZcaol BRWolE AMeo] 10Mpel) (KI15CrePR:pcl ol dis|A Z=228l9 RS KI50rePR 5%
ST, Npe2she] o] ZolZA|el Mpele MEREelo}l Ulze v Ruo]E [gle] aTHE Y wESS

olupe] Aol WERE ol o FuolE Aol WCE AT, Mpelel 715 £4& Ldhel ola)] 37w

E9 gejo|=Re] FuiE AHS FaA FeolE NS FAAYE Aoz ANHUG. EF, WCe A

T oME Bxgah Are] mEZE=go} gFulo]E AME(MP0) S HAE ZHITHE 20).

JSTA T | oS

HFSCol A Mpcl AAES AW FEAA, £ dyPAEL FA7]-447] Hdolo AHA EAS BF 7k 55 4
= muh Z7],] 7Véﬂ,?ﬂ- 7448 #ESA T (= 5a)(n = 1282 Al 7)) Az ~E(mifepristone) 2%
KisCrePRiMpel ' FEE 924 70U 5 44719 oW st AFE HolA ehgrh. MEe HRSCel tha lw
2R Mpel WA £48 BEAAT(E 5b). FRAAE, Mpeld Aolshs BAT HSCE Ldn FAwe

1 I3 AEste Mpcls Adste 7150
AFAQ H3t B3-S 77 ¢
7] @Adstel 2 mhA
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o] Mpcl-null HFSColA 9] F =g 4T3
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A 7)), HAEH o R, Ki-67% A LgrdCrefR Aol Ae] [res—GFPAl g ARG 3 K15CrePRel 2Jgt A

W F4; Mpel”"; Isl-Tomato MR-z R HPSCF RO BHEAM i v ZelsEd] o dpel A2
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&gk BE2S 2P (E 7a). o= 682 FEo| gk mut Fr)o As(R]3]|F o] UK-5099)= A4
6 WA 9¥e] muk Fr)o] e 7}&S GERNATHE 7b). Mpelo] fHA AAT fFAVEA, FX7] B9 48
AlZE E?F UK-509990 <3t nEZ=gjo} I FHo]E sgoje] <Felds &= HFSC o 7}
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f Ldh BYESE ZANFOH, oz eelo|E Al Wd F/hE T AH
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AR B A B e K-50999] T4 =7} AWE HFSCol A el o] E g

S3gel PAHUL, ol F7HE FEoE FEe Haow AW + AL, wehd Bd 7% 52
A

= 1
-3-7bg scre|stel =5} ol Afolelol Aol o] kgl os) AzE o], oE 2-Abo]o}i-3-(1-3d

5 AE-3-
d)zdeollo]E] Eol A, o, JXL004E HEtA o= AlFegitt. ntd=d kst Eel o o~
Blo] bl ake] polddAl, oAd, JXL001E Alestitt. v dewd BF 54 dHslelmE AR
;A A Ao m AEHAT. 2714 H432 SRHEQl JXL023 % JXL024%, 1-9d-QlE-3-7FE 2|8t

A-thol Bl 2-om|iElopE el T -4-2o] o3 FFomAE AxHUrt. BE e T
H

4 A
= Y #7133 W, 53] sto] A= <FdAk(high field proton), T4 F EF O™ NMR ~FEHS o]
3

RAe=AE AA7] fste], 2 APARES S3taEE Y
2319 o]z ojdizlo] A (Nova Biomedical BioProfile
Basic Analyzer)E ol-&3f4 Hjguj=]dl HolE +F& SAT. hdsiAl, wids I AEE DMSO,
UK-5099(EE3E JXLOO1olE X)), e & 2739 dAlFel FFER 24 WA 3047 HeF A
gstal, wjA gEHE FEs SAstA AEs 2 AR AL 7t AafstAlA Axe] gEolE ik (nnd
gheo] E, uinlfe] A s O AdE &8 E = 99 ZAHo] ),

A AAAEE Azle)

ke
>
L

Ay AEY FHlolE AAEe ® go] mAHo] gtk g npsh o], olHe] UK-5000 fAtAlolm
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2 Fo00) Ud SR x5S A4 Astel, rheag AF 50U WEs)
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W FAAE FEL e BE §ARIE B3 27 ol

A 24de 2 U2 ARE F8R s HAE Assked AR du. 2Ae AAFEE el
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T shgte v sHAle dE B0l & 2H e S9E B AT or 8 Thed HAE Edeks oFAS
A 2AERA Fodng. fAdHer F8 Thed FA= FEAC 2 dHA la, dE 8, #4 &9,
A, & e Agd &% o5, £ 7E & e W8, Od, 29F, 2YAdE, oY, 93d, &
YBSF, Es FAF 7bed 7] ol AEE Eodth. i Al flojA, ol oFAshe A=l <l
L FAE Y, 59 AEH Fo AR(F, By AHE $F £F B S dsks FAF B ol 22
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S Ao AT, gFE9 7 &l oY F4 2 X 54 AdE] JgS

= 2F B3 S5 A5, LogSEte ml/FEHE SHE L5 B ~2EHE fg(wo] X 10)0]

ol
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[0279]

[0280]

[0281]

[0282]

[0283]

[0284]

[0285]

[0286]

[0287]

[0288]
[0289]

SS50l 10-2642823

2 of oluel @ ¥ el 2o WAk @ A4
Al A% BHon xekd oste] AAdE Fxatw t% 2 oldd Aot

AA 1 AXNA N FFHE] A=
COEt COzH
=0 =0 —
—
Phi, Cuz0 ne” > coEt CN  o.5N LioH o
N e N S 3 e N
u DMF, 5 N L-= &%, EtOH N THF N
89% Ph 95% L 85% bh

JXLOO1/UKE099

AZ DMF(6ml) = QE-3-7tE~ddslo]=(2.8 mmol, 411mg)e] ‘Mo Cu0(0.33%, 0.84 mmo, 120mg),
K;C05(2.03%F, 5.6 mmol, 774mg) L olo] o =wlAl(2.09%F, 5.6 mmol, 624x0)S <22 FH7FsIAt. o] HHe&
WEFEFAL 2447 Fot SFA|H o o] AJH A TLCE WhEo] 4w AL eI, 21TCT2 Wz ) o
S E3ES oY olMEHClER &Y A7|= AZolE I =(Celite pad)E F3 AHAIFTE. AHds ¥3
NaCl &do2 MAsta, F713S FAMHEF 93] ARA7I sFAHT. S SHYA 25 A=2vED
I (AAH/EL0Ac = 8: D)ol o3l HAAAA H4sts AHES AFsIHT. & 89%, 550.7mg.

AN (1m) T 1-¥d-AE-3-7tB a0l = (1 mmol, 221mg)e] &el of
1.3 mmol, 14040) ¥ L-ZE(40 m%, 0.4 mmol, 58mg)S M7}l t). o]

L, A AT FakE AEEQdoh vhe gkn & WUHsE2n)E vhE vkl
Z7] ojel] o9& HEA7IA, BECEmMXI)E AHEa AFRAA HHsE A
300mg.

o

12 2-Alo]olrmobAlEl o] E(1
HHS-2-8 21TCollA 124]7F %J
of H7ysiglct. nAE
=S AT, FE& 95%,

[U‘.-«ru

ox

THF(Zme) & (E)-oll¥ 2-Apo]ob-3-(1-Hd-1/FAE-3-4) }ﬂ%aﬂo]E(o 32 mmol, 100mg)2] £ 0.5N LiOH
L (3=, 0.6 mmol, 1.2m0)S ek, o] t&—g— SFES 21TCHA A7 F<F wRkskgit). TLCel 93]
Bl ukS gk Fol, THFE F2AHY. W3 HC1S 27 PE}O%, pH7F 18} SHA & wj7p=] o] whg EFES
2HdsA7l gk, A A7 AEE AT o &—8— 34Ed WFFGu)E Hrtsta, 1AE F354Y 297
ool & BAZ|IAL BOGmXIE AHEACE. Fel o] Az Foll, uAE 2mee] v EFE(IA

/BtOAc = 5:D)o) 93l 5 X 108] AZsa, mSY Bemol Aletd mzA TLeol s muE P skt S
4 RgEe dER-0F T AYBOIUL, oA ojddomny W + Yvh). AFHoR, PATe

TEE MRl o8l A=A, =& 65%, 60mg.
(E)-2-A}o] o} :=—-3-(1-¥'d -1#21 E-3-¢Y ) o} A P AF(JXLO01/UK5099)
" NMR (500 MHz, DMSO-dg) & 8.59 (s, 1H), 8.56 (s, 1H), 8.06 (m, 1H), 7.65 (m, 4H), 7.53 (m, 2H), 7.34

(m, 2H).

13C NMR (126 MHz, DMSO-ds) & 164.5, 145.6, 137.7, 136.3, 133.6, 130.5, 128.9, 128.0, 125.0, 124.9,

123.3, 119.9, 118.4, 111.9, 96.7.

COEE COH
== =
\ /Ck/ e o
NC” T Nco,Et =y 0.5N LiOH R
R '—’ — N — N
N KOH, DMF L-=&% ,EtOH THF
H "
3% FiC 8% g
CF,
CF; CF;

JHLO20

olste] FEE: JXL002, JXL0O03, JXLOO4, JXLO05, JXL006, JXL0O7, JXLO12, JXLO13, JXLO14, JXLO21,
JXL025, JXL026, JXL027, JXL028, JXL029, JXL035, JXL093-> JXLOOlel wiaiA]l 7A€ A7 fAlgk H 2ol <3
sttt

H O M
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[0290]
[0291]

[0292]

[0293]

[0294]

[0295]

[0296]

[0297]

[0298]
[0299]

[0300]

[0301]

[0302]
[0303]

[0304]

SS50l 10-2642823

CO,H
—
CN
A\
N
\
H
JXL002

(B)-2-Ato]ob=-3-(1F 1 E-3-4 ) o} D 4H(JIXL002)

'H MR (500 MHz, DMSO-dg) & 12.48 (s, 1H), 8.51 (s, 1H), 8.49 (s, 1H), 7.91 (d, J = 6.5 Hz, 1H), 7.53

(d, J=7.0 Hz, 1H), 7.23 (m, 2H).

13C NMR (126 MHz, DMSO-ds) & 165.0, 146.5, 136.5, 132.4, 127.3, 123.9, 122.4, 118.9, 118.8, 113.2,
110.2, 94.0.

CO,Et

—
CN
N\
N
1
H
JXL003

dE (B)-2-Alolot=-3-(1FQE-3-Y)oladHF 0| E

'H NUR (500 MHz, CDCl;) & 12.55 (s, 1H), 8.53 (s, 1H), 8.52 (s, 1H), 7.92 (d, J = 7.6 Hz, 1H), 7.53
(d, J=7.8Hz, 1H), 7.26 (app. t, J = 7.4 Hz, 1H), 7.22 (app. t, J = 7.4 Hz, 1H), 4.24 (q, J = 7.0
Hz, 2H), 1.26 (t, J = 7.0 Hz, 3H).

13C NMR (126 MHz, CDCl;) & 163.6, 147.0, 136.6, 133.0, 127.3, 124.0, 122.5, 118.9, 118.4, 113.3,
110.3, 92.6, 61.8, 14.5.

CO,Et

=
CN
N
N
\
Ph
JXL004

g (E)-2-Ato]op=-3-(1-39-1F2=-3-Q ) o} Z E | o] E (JXLO04)

'H NMR (500 MHz, CDCl3) & 8.71 (s, 1H), 8.66 (s, 1H), 7.90 (d, J = 7.2 Hz, 1H), 7.54 (m, 6H), 7.36 (m,
2H), 4.39 (q, J=7.1Hz, 21), 1.42 (t, J=7.1Hz, 3H).

“C MR (126 MHz, CDCl,) & 163.6, 145.6, 137.8, 136.4, 133.2, 129.9, 128.5, 124.8, 124.4, 123.0,
118.5, 117.9, 111.6, 111.5, 95.4, 62.0, 14.3.

CO,Et
= “eN
A\
cl N

A}
Ph
JXLOO0S

dE (B)-3-(6-F22-1-H'2-1FA E-3-9)-2-A}o] o} o}z A H o] E (JXLO05)

'H MR (500 MHz, CDCl;) & 8.67 (s, 1H), 8.58 (s, 1H), 7.81 (d, J = 8.5 Hz, 1H), 7.60 (m, 2H), 7.52 (m,
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[0305]

[0306]
[0307]

[0308]

[0309]

[0310]
[0311]

[0312]

[0313]

[0314]
[0315]

[0316]

[0317]

SES06 10-2642823
4H), 7.34 (d, J=8.4 Hz, 1), 4.39 (q, J=7.1Hz, 2H), 1.41 (t, J=7.1Hz, 3H).

13C NMR (126 MHz, CDCl;) & 163.4, 145.1, 137.3, 136.8, 133.5, 130.5, 130.0, 128.8, 126.8, 124.8,

123.6, 119.5, 117.5, 111.6, 111.4, 96.4, 62.1, 14.2.

CO,Et
-
CN
N\
N\

@O
JXLO06

Ad (B)-2-Atolob=-3-(1-(2-H EA #H 2)- 1A E-3- ) o} E F ] E (JXLO06)

'H MR (500 MHz, CDCls) & 8.67 (s, 1H), 8.66 (s, 1H), 7.89 (d, J = 7.8 Hz, 1H), 7.49 (app. t, J = 8.6

Hz, M), 7.41 (d, J = 7.6 Hz, 1H), 7.35 (app. t, J = 7.3 Hz, 1H), 7.30 (t, J=7.5Hz, 1H), 7.23 (d, J
= 8.1 Hz, 1H),7.13 (m, 2H), 4.39 (q, J = 7.1 Hz, 2H), 3.81 (s, 3H), 1.41 (t, J=7.1Hz, 3H).

13C NMR (126 MHz, CDCl;) & 163.8, 154.2, 146.0, 137.2, 135.2, 130.3, 127.8, 126.0, 124.0, 122.6,

120.8, 118.2, 118.0, 112.3, 111.8, 111.0, 94.7, 61.8, 55.7, 14.3.

CO,Et

—

CN
N

N

o]
v

JXL007
dE (B)-2-Alo]o}=-3-(1-(4-H B A H D )-1F 2N E-3-Y ) o} T & ©] E (JXLO07)
1,
H MMR (500 MHz, CDCly) & 8.65 (s, 1H), 8.64 (s, 1H), 7.89 (d, J = 7.2 Hz, 1H), 7.44 (m, 3H), 7.35 (m,
2H), 7.07 (d, J=8.8 Hz, 2H), 4.38 (q, J=7.1Hz, 2H), 3.90 (s, 3H), 1.41 (t, J = 7.1 Hz, 3H).

13C NMR (126 MHz, CDCl;) & 163.8, 159.5, 145.6, 136.8, 133.5, 130.6, 128.3, 126.2, 124.2, 122.9,
118.4, 118.0, 115.0, 111.5, 111.1, 94.9, 61.9, 55.6, 14.2.
CO,H

CN
N\

N

9)
/

JXL012
(E)-2-Ato]l o} =-3-(1-(4-W EA ¥ D )- 1A E-3-Q ) o} A HAH(JXLO12)

'H NMR (500 MHz, DMSO-d¢) & 8.54 (s, 1H), 8.52 (s, 1H), 8.05 (d, J = 7.7 Hz, 1H), 7.58 (app. d, J =
8.7 Hz, 2H), 7.44 (m, 1H), 7.33 (m, 2H), 7.16 (app. d, J = 8.7 Hz, 2H), 3.82 (s, 3H).

“C NMR (126 MHz, DMSO-ds) & 164.7, 160.5, 136.7, 133.9, 130.5, 127.8, 126.6, 124.8, 123.2. 120.0,
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[0318]
[0319]

[0320]

[0321]

[0322]
[0323]

[0324]

[0325]

[0326]
[0327]

[0328]

[0329]

[0330]
[0331]

SSS0l 10-2642823

119.5, 118.6, 115.6, 115.4, 111.9, 110.9, 55.9.

CO,H

=
CN
N\
cl N
Ph

JXLO13
(B)-3-(6-F 2 E-1-¥'9-1F2 E-3-Y )-2-Alo] o} =0} 7 HAH(IXLO13)
H NMR (500 MHz, DMSO-ds) & 13.58 (br. s, 1H), 8.59 (s, 1H), 8.54 (s, 1), 8.11 (d, J = 7.5 Hz, 1H),

7.67 (m, 4H), 7.53 (m, 2H), 7.35 (d, J = 7.5 Hz, 1H).

13C NMR (126 MHz, DMSO-ds) & 164.3, 145.4, 137.3, 136.7, 134.4, 130.6, 129.6, 129.1, 126.7, 125.1,

123.5, 121.5, 118.2, 111.6, 111.3, 97.9.

CO,H
"—
CN
N\
N\

@O
JXLO14

(B)-2-A}o] o} -3-(1-(2-HIEA #H 2 ) - 1A E-3-Y ) o} A HAF(JXLO14)

'H NIR (500 MHz, DMSO-ds) & 8.55 (s, 1H), 8.47 (s, 1H), 8.02 (d, J = 7.4 Hz, 1H), 7.54 (m, 2H), 7.31

(m, 3H), 7.15 (m, 2H), 3.74 (s, 3H).

13C NMR (126 MHz, DMSO-ds) & 164.6, 154.2, 145.8, 137.3, 135.1, 131.1, 128.2, 127.3, 125.7, 124.6,
123.0, 121.5, 119.3, 118.5, 113.6, 112.2, 110.8, 96.1, 56.2.
CN

—

CN

N

N
\
Ph

JxLo21
2-((1-¥d-1AAE-3-rEd) EE=}o] EF (JXLO21)

'H MR (500 MHz, CDCl;) & 8.62 (s, 1H), 8.13 (s, 1H), 7.80 (d, J = 7.4 Hz, 1H), 7.61 (m, 2H), 7.53 (m,
4H), 7.40 (m, 2H).

13C NMR (126 MHz, CDCl;) & 149.8, 137.3, 136.5, 133.6, 130.1, 128.9, 127.7, 124.9, 124.8, 123.7,
118.2, 115.1, 115.0, 111.9, 111.8, 73.7.
COEL
~ CoH
A\
N

¥
Ph
JXL025

2-(NEA TR Y)-3-(1-H G- 121 =-3-L) o} THA(E/Z o] AA S EFE, 1:14]) (JXL025)
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[0332]

[0333]

[0334]
[0335]

[0336]

[0337]

[0338]
[0339]

[0340]

[0341]

[0342]

[0343]

[0344]

[0345]

SSS0l 10-2642823

1
H NMR (500 MHz, DMSO-ds) & 13.08 (br. s, 1H), 7.87 (m, 3H), 7.61 (m, 4H), 7.52 (m, 2H), 7.30 (m, 2H),

4.26 (m, 2H), 1.23 (m, 3H).

13C NMR (126 MHz, DMSO-ds) & 168.9, 167.8, 166.1, 164.9, 138.3, 136.1, 132.9, 132.1, 131.1, 130.9,
130.8, 128.5, 124.9, 124.4, 122.6, 122.2, 119.5, 111.6, 111.0, 61.7, 61.3, 14.7, 14.4.

CO,H

)
Ph
JXLO026

(B)-2-Atolobe-3-(4-FF 22 -1-3 9 - 14 A E-3-4 ) o} T L AL (JXL026)

1H NMR (500 MHz, DMSO-ds) & 8.65 (s, 1H), 8.61 (s, 1H), 7.67 (m, 4H), 7.57 (m, 1H), 7.36 (m, 2H), 7.19

(m, 1H).
“C NMR (126 MHz, DMSO-ds) & 164.4, 156.8 (d, Jo. = 245.6 Hz). 146.4, 138.7. 137.6, 133.4, 130.7,
129.5, 125.9, 125.4, 118.2, 116.3, 116.2, 109.5 (d, Jo¢= 34.5 Hz), 109.2 (d, Jo;= 23.2 Hz), 98.0.

CO,H

—
CN

A\
F N
Ph
JXLO027
(B)-2-Ato] 0} =-3-(6-ZF . 2-1-H 9 -1 E-3-Y ) o} T A AH(JXL027)
H MR (500 MHz, DMSO-ds) & 13.59 (br. s, 1H), 8.62 (s, 1H), 8.59 (s, 1H), 8.16 (m, 1H), 7.66 (m, 4H),
7.56 (m, 1H), 7.36 (d, J=9.2 Hz, 1H), 7.25 m, 1H).

13C NMR (126 MHz, DMSO-ds) & 164.6, 160.8 (d, J.¢ = 240.0 Hz), 145.7, 137.6, 136.6, 134.4, 130.8,

129.1, 125.0, 124.7, 121.6, 118.4, 111.8 (d, J¢= 24.2 Hz), 111.5, 98.7 (d, J-¢= 26.2 Hz), 97.7.

COzH
=
CN

N

N

\

F Ph

JXL028

(B)-2-Ao] o} ==3-(7-FF Q. 2-1-9d - 1A E-3- ) o} T DAL (JXL028)

1
H NMR (500 MHz, DMSO-ds) & 13.62 (br. s, 1H), 8.56 (s, 1H), 8.47 (s, 1H), 7.89 (br. s, 1H), 7.61 (m,

5H), 7.30 (br. s, 1H), 7.17 (br. s, 1H).

BCOMR (126 MHz, DMSO-d;) & 164.4, 149.7 (d, J.i = 247.5 Hz). 145.5, 139.0, 135.5, 131.9, 129.9,

129.3, 126.2, 124.3, 124.0, 118.3, 115.9, 111.8, 110.9 (d, J-¢= 17.4 Hz), 98.1.
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[0346]
[0347]

[0348]

[0349]

[0350]
[0351]

[0352]

[0353]

[0354]

[0355]

[0356]

[0357]

[0358]

[0359]

SSS0l 10-2642823

COH

—

F. CN
A\
N
\

Ph
JXL029

(E)-2-A}tolobm-3-(5-FF L. 2-1-3d-1#-A=-3-9 ) o} T D AH(JXL029)

'H NIR (500 MHz, DMSO-d¢) & 13.57 (br. s, 1H), 8.67 (s, 1H), 8.60 (s, 1H), 8.01 (d, J = 9.0 Hz, 1H),
7.70 (m, 4H), 7.58 (m, 2H), 7.24 (m, 1H).

13C NMR (126 MHz, DMSO-ds) & 164.6, 159.4 (d, J.¢ = 237.8 Hz), 145.8, 137.7, 135.1, 133.1, 130.7,
129.2, 129.1, 125.2, 118.5, 113.7, 113.2 (d, J¢= 26.5 Hz), 111.4, 105.7 (d, J-¢= 24.2 Hz), 97.2.

CO,H

= J—

CN

A\

N
A
Ph

JXL035

(B)-3-(4-Z 2 E-1-¥9- 12 E-3-Y )-2-Alo] o} =0} = HAH(IXLO35)

1
H NMR (500 MHz, DMSO-ds) & 9.22 (s, 1H), 8.68 (s, 1H), 7.64 (m, 3H), 7.59 (m, 2H), 7.48 (d, J = 7.6
Hz, 1H), 7.38 (m, 1H), 7.32 (m, 1H).

13C NMR (126 MHz, DMSO-ds) & 164.5, 146.4, 138.0, 137.4, 134.5, 130.7, 130.5, 129.5, 125.7, 125.3,
124.9, 123.7, 118.4, 111.7, 110.9, 97.5.

CO,Et
cl

=
CN
N
N
\
Ph
JXL093

de (B)-3-(4-F22-1-H'2-1F E-3-9)-2-A}o] o} o}z A F o] E (JXL093)

1
H NMR (500 MHz, CDCl;) & 9.51 (s, 1H), 8.78 (s, 1H), 7.59 (m, 2H), 7.51 (m, 3H), 7.40 (dd, J = 8.3,

0.8 Hz, 1H), 7.32 (dd, J = 7.7, 0.8 Hz, 1H), 7.22 (app. t, J = 8.0 Hz, 1H), 4.38 (q, J = 7.1 Hz, 2H),
1.40 (t, J=17.1Hz, 3H).

“CONMR (126 MHz, CDCls) & 163.6. 147.6. 138.1, 137.4, 134.2. 130.1. 129.0. 126.9, 125.3. 124.6,
124.5, 124.3, 118.0, 111.8, 110.6, 96.0, 62.1, 14.3.
JXL0209] Al uigk A A

CFy

COE COH
=0
= =
0\ - A CN N
i
FyC o NC” N CoEt R 0.5N LioH Ny
_— —_— T —_— N
: KOH, DMF L-= &% ,EtOH THF
H F
90%. 5 23% F:c\d 6% Fac{?
CFy
CF; CF;

_41_



[0360]

[0361]

[0362]

[0363]

[0364]

[0365]

[0366]

[0367]
[0368]

[0369]

[0370]

SSS0l 10-2642823

4 Bz}
S 21T
o W

Az DNF(6me) F QAE-3-7HE2d|a}o] =(3 mmol, 435mg)e] &oMo] 3,5-H|A(Egfo]ZF ¢ 2ud)
o= (1.2%9%, 3.6 mmol, 660x0) = KOH(1.2%%, 3.6 mmol, 200mg)ZS 0TColA H7}3ldct. o] Wk
A 2A17F Eok wukaklth. TLCOl os) upebdl wkE kA ?‘Mﬂ o] kg upoj<ke] E(6m)S H7Hsh
S EFES tolFRRME(16m X3)oR2 FETh. e FU1TS FAUEFOR U7

ZA 2y ARerEa9) (FA/E0Ac = 8:1)0 o8] AAANA ZAete AAHES AlTet
90%, 1001.7mg.

4

ZIALE

WFH

e (1) % 1-(3,5-H]2(Ego|Z2F o 2re ) vl d)-11-¢15-3-7t B &Hl 3o = (1 mmol, 371mg)e] &Aool oe
2-Atolol ol AlH O E(1,.3F%, 1.3 mmol, 140u0) 2 L-ZE (40 mol%, 0.4 mmol, 58mg)S 718t th. o] W&
S 21ColA 12A2F Bt wwksla, 34 a7 FAR AZHJrh. vhg g5 F, WAFCu)E v Afold
of Hrtskgivt. A Y Zw7] ofze] o3 EA7|aL, RAE FsY Zur] o7 o) A7

=<
E2mx3)2 AFsL AXAA, B2Hsts WHES ARk, =4 93%, 433mg.

THE(2me) & (£)-91" 3-(1-(3,5-H|=(Egto] EF o &g )Ml A )-1/-215-3-U)-2-Ato] ol ol A - 0] E(0.21 m
mol, 100mg)2] & 0.5N LiOH &4 (33%, 0.4 mmol, 0.8m)S #H7}8Idth. o] wkg EFES 21TCoAA 113
&QF atetin. TLCl ofs) yehd whe ¢hm Fell, THFE &Hw?ﬂu} A% HC1S A7kste], pli7} 1ET} B

| 2 w7HA o] wke Ed=S AR A A7 AEH AT o] HE o WA+ E #
7}6}; AAE 3y Zur] ool 23| Al71aL E(Gnex3) = A H T, el oJaf Hdx S, LA

2 2me] &v) EIE(3AH/Et0AC = 5: D)l &) 5 WA 103] AlFsla, HFA BeEo] Aekd wizkA] TLCO
AoH Byt SA stEe dER-dE FF APEINAL, ozl oideriy 35d 9l

5
X
== H
th. H2Hor AR &%= NMRol & A=astqct. & 55%, 52me.

(B)-3-(1-(3,5-H| = (Ego| 2 F . 2r e )l A ) -1/ E-3-9 )-2-A}o| o} =0} 2 HAF(JXL020)

ro
)

oy M

O

HULF-{E

' NMR (500 MHz, DMSO-ds) & 13.37 (br. s, 1H), 8.75 (s, 1H), 8.48 (s, 1H), 7.99 (m, 4H), 7.65 (s, 1H),

7.28 (m, 2H), 5.83 (s, 2H).

13C NMR (126 MHz, DMSO-ds) & 164.7, 145.7, 140.3, 136.3, 134.8, 131.1, 130.8 (g, J = 31.1 Hz), 128.9,
128.7, 127.9, 124.8, 124.3, 122.9 (q, J = 273.4 Hz), 122.2, 119.3, 118.3, 95.6, 49.2.

olste] SFEE: JXL008, JXL0O09, JXLO10, JXLO11l, JXLO15, JXLO16, JXLO17, JXLO18, JXLO19, JXLO36,
JXL037, JXL0O38, JXL039, JXL040, JXLO41, JXLO50, JXLO51, JXL052, JXL053, JXL054, JXL055, JXL56, JXLOS7,
JXLO58, JXL059, JXL060, JXLO61, JXLO62, JXL0O63, JXLO64, JXL0O65, JXLO66, JXLO68, JXLO69, JXLO7Z,
JXLO73, JXLO76, JXLO77, JXLO78, JXLO81, JXL082, JXL087, JXL088, JXL089, JXL090, JXL091-> JXL020] disf
A 71 A FAE Azl ols) e skl

CO,Et

—

CN
N\

N

F
JXL008

ddE (B)-2-Alo]o}=-3-(1-(4-ZF L 24 A )12 E-3-¢ ) o} T & o] E (JXL0O08)

'H MR (500 MHz, CDCl;) & 8.60 (app. s, 2H), 7.85 (d, J = 6.8 Hz, 1H), 7.32 (m, 3H), 7.15 (m, 2H),

7.03 (app. t, 20), 5.39 (s, 2H), 4.37 (q, J=7.1Hz, 20), 1.40 (t, J=7.1Hz, 3H).

13C NMR (126 MHz, CDCl;) & 163.7, 162.5 (d, J.¢= 247.7 Hz), 145.7, 136.1, 133.8, 130.9, 128.6, 128.5,
124.0, 122.7, 118.6, 118.0, 116.0 (d, J—¢= 21.9 Hz), 110.9, 110.4, 94.6, 61.9, 50.7, 14.2.
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[0371]
[0372]

[0373]

[0374]

[0375]
[0376]

[0377]

[0378]

[0379]
[0380]

[0381]

SSS0l 10-2642823

CO,Et

CN

=

F
JXL009
dg (E)-2-Atolop=-3-(1-(3,4-T}o]| Z2 20 2 Wl A )-1F2AE-3-Y ) o}I F F o] E (JXLO09)

1

H NMR (500 MHz, CDCl,) & 8.60 (s, 1H), 8.59 (s, 1H), 7.86 (d, J = 7.8 Hz, 1H), 7.33 (m, 2H), 7.28 (s,
). 7.13 (n, 1H). 6.95 (m, 1H). 6.89 (m, 1), 5.39 (s, 2H). 4.38 (q. J = 7.1 Hz, 2H). 1.40 (t. J =
7.1 Hz, 31).

“C NMR (126 MHz, CDCly) & 163.7, 150.7 (dd, J = 251.2, 13.2 Hz), 150.2 (dd, J = 250.4, 12.6 Hz)

145.7, 136.1, 133.7, 132.3, 128.6, 124.3, 122.9, 122.7, 120.0, 118.8, 118.0 (d, J = 17.5 Hz), 115.9
(d, J=18.0 Hz), 110.8, 110.6, 95.2, 62.1, 50.4, 14.4.
CO,Et

CN
N

N

F
JXLO10
dg (E)-2-A}olopx=-3-(1-(3,5-Tto]| Z 29 2wl A )-1#AS-3-Y ) ota H # o] E (JXL010)

'H NMR (500 MHz, CDCls) & 8.61 (s, 1H), 8.59 (s, 1H), 7.87 (d, J = 7.1 Hz, 1H), 7.33 (m, 2H), 7.26 (d,
J=7.2Hz, ), 6.75 (app. t, J = 8.7 Hz, 1H), 6.64 (app. d, J = 5.7 Hz, 2H), 5.41 (s, 2H), 4.38 (q,
J=7.11z, 21D, 1.40 (t, J = 7.1 Hz, 3H).

“C NMR (126 MHz, CDCls) & 163.6, 163.3 (dd, Jog= 251.0, 12.5 Hz), 145.5, 139.2, 136.0, 133.6, 128.4,
124.3, 122.9, 118.7, 118.0, 110.7, 110.6, 109.5 (dd, Jo; = 19.9, 6.4 Hz), 103.8 (t, Jo;= 25.2 lz),
95.3, 62.0, 50.4, 14.2.

CO,E
—

N\

N

CN

FiC

CF,
JXLO11

g (B)-3-(1-(3,5-H|&(EFo| FF 2w )AA )-1#A E-3-¢)-2-Ato] op im0l T H F o] E (JXLO11)

1
H NMR (500 MHz, CDCl;) & 8.62 (s, 1H), 8.61 (s, 1H), 7.90 (d, J = 7.7 Hz, 1), 7.85 (s, 1H), 7.57 (s,

2H), 7.35 (m, 2H), 7.23 (d, J = 7.8 Hz, 1H), 5.56 (s, 2H), 4.38 (q, J = 7.1 Hz, 2H), 1.40 (t, J=7.1
Hz, 3H).
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[0382]

[0383]
[0384]

[0385]

[0386]

[0387]
[0388]

[0389]

[0390]

[0391]

[0392]

[0393]

[0394]

“C MMR (126 MHz, CDCls) & 163.6, 145.6, 138.1, 136.0, 133.4,

SS50l 10-2642823

132.7 (q, J = 33.8 Hz), 128.6, 126.8,

124.7, 123.2, 122.9 (q, J = 273.4 Hz), 122.6, 119.0, 118.0, 111.2, 110.4, 95.9, 62.1, 50.5, 14.3.

CO,H
—
cN
A\
N

F
JXLO15

(B)-2-Alo]o}=-3-(1-(4-ZF . 2 A )-1#- 2 E-3-9 ) o} A HAH(JXLO15)

'H NIR (500 MHz, DMSO-ds) & 8.64 (s, 1H), 8.46 (s, 1H), 7.93 (d, J = 7.1Hz, 1H), 7.61 (d, J = 7.3Hz,

1H), 7.33 (m, 2H), 7.26 (m, 2H), 7.16 (m, 2H), 5.60 (s, 2H).

“C NMR (126 MHz, DMSO-d;) & 164.8, 162.0 (d, Jog =

136.4, 134.6, 133.1, 130.0,

128.0, 124.1, 122.8, 119.2, 118.5, 116.0 (d, J.¢= 21.7 Hz), 112.0, 109.8, 95.0, 49.6.

CO,H
—

N
N

CN

F
JXLO16

(E)-2-AFo)o}x-3-(1-(3,4-T}o| 22 0 2 A ) - 1A 5-3-Y ) o} T A A (JXLO16)

'H NIR (500 MHz, DMSO-ds) & 13.34 (br. s, 1H), 8.62 (s, 1H), 8.47 (s, 1H), 7.94 (d, J = 7.3 Hz, 1H),

7.61 (d, J=7.6Hz, 1), 7.40 (m, 2H), 7.27 (m, 2H), 7.10 (br. s

, 1), 5.61 (s, 2H).

“C NMR (126 MHz, DMSO-ds) & 164.8, 149.7 (dd, Jo,= 253.3, 13.6 Hz), 149.4 (dd, J.= 246.3, 11.6 Hz),

145.7, 136.4, 134.7, 134.5, 128.0, 124.7 (dd, J.:= 5.9, 3.0 Hz), 124.2, 122.8, 119.2, 118.4, 118.3

(d, Jer=17.0 Hz), 117.1 (d, J—;= 17.6 Hz), 112.0, 109.9, 95.0, 49.3.

CO,H

=
CN

N\

N

E
JXLO017

(E)-2-AFolo}x-3-(1-(3,5-Tfo| 22 0 2 9l )-1FA E-3-Y ) o} T A A (JXLO17)

'H MR (500 MHz, DMSO-ds) & 8.67 (s, 1H), 8.48 (s, 1H), 7.95 (d, J = 4.8 Hz, 1H), 7.59 (d, J = 4.4 Hz,

1H), 7.27 (m, 2H), 7.15 (s, 1H), 6.98 (br. s

, 2H), 5.65 (s, 2H).

“C NMR (126 MHz, DMSO-ds) & 164.8, 162.9 (dd, Jo; = 247.0, 12.8 Hz), 145.6, 141.4, 136.4, 134.8,



[0395]
[0396]

[0397]

[0398]

[0399]
[0400]

[0401]

[0402]

[0403]
[0404]

[0405]

[0406]

S=50dl 10-2642823
128.0, 124.2, 122.9, 119.3, 118.4, 111.9, 111.0 (d, Jor= 26.1 Hz), 110.8, 103.8 (t, Jos = 26.5 Hz),
95.5, 49.5.

CO,Et
—

CN
N

N

JXLO18
g (B)-3-(1-12-1FAE-3-¢)-2-Alo] o} im0} T D 7 ©] E (JXLO18)

1
H NMR (500 MHz, CDCl;) & 8.61 (s, 1H), 8.60 (s, 1H), 7.85 (d, J = 7.9 Hz, 1H), 7.33 (m, 6H), 7.17 (m,
2H), 5.42 (s, 2H), 4.37 (q, J=7.1Hz, 2H), 1.40 (t, J=7.1Hz, 3H).

13C NMR (126 MHz, CDCl;) & 163.8, 145.7, 136.2, 135.1, 134.0, 129.0, 128.5, 128.2, 126.8, 124.0,

122.6, 118.5, 118.1, 111.0, 110.3, 94.3, 61.8, 51.4, 14.2.

CO,H

—
CcN
N\
N

JXLO19
(B)-3-(1-N 4 -1 =-3-9 )-2-Alo] o} o} A HAF(JXLO19)

'H NIR (500 MHz, DMSO-d¢) & 13.34 (br. s, 1H), 8.65 (s, 1H), 8.48 (s, 1H), 7.93 (d, J = 6.9 Hz, 1H),

7.60 (d, J=6.8 Hz, 1H), 7.25 (m, 7H), 5.62 (s, 2H).

13C NMR (126 MHz, DMSO-ds) & 164.8, 145.7, 136.8, 136.5, 134.7, 129.1, 128.2, 127.6, 124.0, 122.7,

120.0, 119.2, 118.5, 112.1, 109.7, 94.7, 50.4.

CO,H

Sp—
F CN

N

N

E
JXLO36

(B)-2-A}0] 0} =-3-(1-(3,4-T}o]| EF 0. 2 A )-5-ZF L 2-1F- A E-3-Y ) o} A AH(JXL036)

'H NMR (500 MHz, DMSO-ds) & 8.69 (s, 1H), 8.47 (s, 1H), 7.84 (d, J = 9.6 Hz, 1), 7.63 (dd, J = 8.9,
4.3 Hz, 1H), 7.41 (m, 2H), 7.14 (m, 2H), 5.61 (s, 2H).

13C NMR (126 MHz, DMSO-ds) & 164.9, 159.4 (d, J.:= 237.3 Hz), 149.8 (dd, J.:= 247.1, 12.7 Hz), 149.5
(dd, Jor = 246.6, 12.3 Hz), 146.0, 136.1, 134.5, 133.1, 129.1, 125.0, 118.5, 118.4, 117.4, 113.6,
112.5 (d, Je¢=26.2 Hz), 110.1, 105.2 (d, J¢= 25.1 Hz), 95.5, 49.7.
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[0407]
[0408]

[0409]

[0410]

[0411]

[0412]

[0413]

[0414]

[0415]

[0416]

[0417]

[0418]

SSS0l 10-2642823

CO,H

F
JXLO37

(B)-2-A}0] 0} =-3-(1-(3,5-T}o]| EF 0. 2 A )-5-ZF L 2-1F- A E-3-Y ) o} A AH(JXL037)
HONMR (500 MHz, DMSO-ds) & 8.71 (s. 1H). 8.48 (s, 1H), 7.85 (dd, J = 9.6, 2.0 Hz, 1H), 7.62 (dd, J =
8.9, 4.3 Hz, 1H), 7.16 (m, 2H), 7.00 (app. d, J = 6.2 Hz, 2H), 5.65 (s, 2H).

“C NMR (126 MHz, DMSO-ds) & 164.9, 163.0 (d, Jo;= 247.7 Hz). 159.3 (d, J..= 237.6 Hz). 145.9, 141.4,

136.3, 133.2, 129.1, 118.5, 113.6, 112.6 (d, J.¢ = 26.3 Hz), 111.3, 110.2, 105.3 (d, Jo¢ = 24.9 Hz),
104.0 (t, J¢=25.2 Hz), 95.9, 49.8.

COH
—
B CN
N
N
FaC
CF3

JXL038
(B)-3-(1-(3,5-H| = (Ego| EF o 2r e )Wld ) 5-ZF 2 21U E-3-9)-2-A}o| o} =0} T HH(JXLO38)

'H NMR (500 MHz, DMSO-ds) & 8.80 (s, 1H), 8.49 (s, 1H), 8.06 (s, 1H), 8.04 (s, 2H), 7.86 (dd, J = 9.6,
2.1 Hz, 1H), 7.69 (dd, J = 8.9, 4.3 Hz, 1H), 7.17 (dt, J = 9.0, 2.2 Hz, 1H), 5.83 (s, 2H).

“C MR (126 MHz, DMSO-ds) & 164.8, 159.3 (d, J.; = 237.5 Hz), 145.9, 140.3, 136.2, 133.1, 131.1 (q,

Jes = 33.1 Hz), 129.1, 123.6 (q, J¢ = 272.2 Hz), 118.4, 113.5, 112.7, 112.5, 110.4, 105.5, 105.3,
96.1, 49.6.

CO,H

CN

JXL039
(E)-2-A}ol o} =-3-(1-(3,4-t}0] EF- .2 A )-6-FF 2. 2 -1 A =-3-9 ) o} T B 2H(IXL039)

'H MR (500 MHz, DMSO-ds) & 8.64 (s, 1H), 8.46 (s, 1H), 7.99 (dd, J = 8.7, 5.1 Hz, 1H), 7.58 (dd, J =
9.8, 1.8 Hz, 1H), 7.43 (m, 2H), 7.12 (m, 2H), 5.57 (s, 2H).

13C NMR (126 MHz, DMSO-ds) & 164.8, 160.3 (d, Jo:= 239.3 Hz), 149.8 (dd, J.:= 239.3, 25.2 Hz), 149.6
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[0419]
[0420]

[0421]

[0422]

[0423]

[0424]

[0425]

[0426]

[0427]
[0428]

[0429]

SSS0l 10-2642823

(dd, Jr = 246.3, 25.2 Hz), 145.8, 136.8, 135.3, 134.5, 125.1, 125.0, 124.6, 121.1, 118.5, 117.5,
111.3 (d, Je¢= 23.9 Hz), 110.2, 98.7 (d, J.¢= 26.5 Hz), 96.2, 49.4.

COH

—
CN

A\

F N

F
JXL040

(B)-2-A}0] 0} =-3-(1-(3,5-T}o]| 2 F 0. 2 A )-6-ZF L 2-1F A E-3-Y ) o} A AH(JXL040)
H NMR (500 MHz, DMSO-ds) & 8.65 (s, 1H), 8.46 (s, 1H), 8.00 (dd, J = 8.6, 5.2 Hz, 1), 7.57 (d, J =

9.7 Hz, 1), 7.15 (m, 2H), 7.03 (s, 1H), 7.02 (s, 1H), 5.62 (s, 2H).

13C NMR (126 MHz, DMSO-dg) & 164.8, 163.0 (d, J—¢= 239.4 Hz), 162.9 (d, J.;= 248.6 Hz), 160.4 (d, J.
= 239.4 Hz), 145.5, 141.3, 136.8, 135.2, 124.6, 121.1, 118.4, 111.3, 111.1, 110.3, 104.0 (t, Jo =
25.2 Hz), 98.7 (d, J.r= 26.5Hz), 96.9, 49.6.

CO,H
=
CN
N
E N
F3C
CF3

JXLO041
(B)-3-(1-(3,5-H| 2 (EF) EF 2 2v )Ml F )-6-ZF 2 2- 1A 5-3-Y )-2-Alo] op o} - AH(JXLO41)
'H NMR (500 MHz, DMSO-ds) & 8.74 (s, 1H), 8.48 (s, 1H), 8.06 (app. s, 3H), 8.01 (dd, J = 8.7, 5.1 Hz,
1H), 7.66 (dd, J = 9.8, 2.0 Hz, 1H), 7.13 (dt, J=9.3, 2.1 Hz, 1H), 5.78 (s, 2H).

“C MR (126 MHz, DMSO-ds) & 164.7, 159.9 (d. J.; = 264.6 Hz), 145.8, 140.2, 136.8, 135.3, 131.1 (q,
T =333 Hz), 129.1, 124.5, 123.6 (q. Jos= 273.7 Hz). 122.5. 121.2, 118.4, 111.4 (d, Jo;= 25.2 z).
110.4, 98.6 (d, Jo.= 27.2 Hz), 96.7, 49.4.

CO,H
cl _
CN
A\
N
Fal
CF;

JXLO50
(B)-3-(1-(3,5-H| 2 (Eglo|Z2F o 2r ) A )-4-ZF 2 2-1FAZ-3-9 )-2-A}o] o} =0} T HAF(JXLO50)

'H NIR (500 MHz, DMSO-ds) & 9.20 (s, 1H), 8.90 (s, 1H), 8.06 (m, 3H), 7.72 (d, J = 7.5 Hz, 1H), 7.32
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SE=53 10-2642823
(m, 2H), 5.86 (s, 2H).

[0430] 13C NMR (126 MHz, DMSO-ds) & 164.7, 146.7, 140.0, 138.0, 135.6, 131.1 (g, J.¢= 33.1 Hz), 129.1, 125.6,

125.1, 124.7, 124.5, 123.7, 123.6 (q, J¢= 273.7 Hz), 122.5, 111.6, 109.9, 96.7, 49.6.

CO,H
Br o
CN
N
N
F3C
CFs
[0431] JXLO051
[0432] (£)-3-(1-(3,5-H| = (Ego| EF e 2 v g )Hl A )4-H 2 B -1 E-3-Y )-2-A}o| o} o} T L 2H(JXLO51)
[0433] 1H NMR (500 MHz, DMSO-ds) & 9.37 (s, 1H), 8.91 (s, 1H), 8.07 (app. s, 3H), 7.77 (d, J = 8.2 Hz, 1H),

7.51 (d, J=7.6 Hz, 1H), 7.23 (t, J=8.0 Hz, 1H), 5.85 (s, 2H).

[0434] “C NMR (126 MHz, DNSO-ds) & 164.7, 146.3, 140.0, 138.0, 135.8, 131.0 (q, Jo;= 33.1 Hz), 129.1, 127.9,

125.4, 124.9, 123.7 (q, J—¢= 273.2 Hz), 122.5, 118.2, 113.6, 122.1, 110.2, 96.6, 49.5.

CO,H

FaC
CFs
[0435] JXLO52
[0436] (B)-3-(1-(3,5-H| = (EF)| ZF L 2HE) il A )-4-ZF L 2-1H A E-3-¢ )-2-Ato] op im0} T HAH(JXLO52)
[0437] 1H NMR (500 MHz, DMSO-ds) & 8.80 (s, 1H), 8.58 (s, 1H), 8.05 (app. s, 3H), 7.54 (d, J = 8.2 Hz, 1H),

7.29 (d, J=12.9 Hz, 1M), 7.09 (dd, J = 11.1, 8.2 Hz, 1H), 5.85 (s, 2H).

[0438] 13C NMR (126 MHz, DMSO-d¢) & 164.5, 155.7 (d, Jo¢ = 239.4 Hz), 146.5, 140.1, 138.8, 134.5, 131.1 (q,

Jeg = 33.0 Hz), 129.0, 125.1 (d, J¢= 7.6 Hz), 124.7, 123.6 (q, J¢= 273.5 Hz), 122.5, 118.1, 116.1
(d, Je¢= 18.5 Hz), 108.8, 108.5, 97.2, 49.7.

CO,H
gl CN
\
N
F
CF3

[0439] JXL053
[0440] (B)-3-(1-(3,5-H| = (Ego| EF o 2r e )WlA)-7T-EF 2 2- 1A E-3-9 )-2-A}o| o} =0} T HAF(JXLO53)
[0441] H NMR (500 MHz, DMSO-ds) & 8.73 (br. s, 1H), 8.48 (br. s, 1H), 8.06 (br. s, 1H), 7.89 (br. s, 2H).
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[0442]

[0443]

[0444]

[0445]

[0446]

[0447]

[0448]

[0449]

[0450]

[0451]

[0452]

[0453]

SE=53 10-2642823
7.78 (br. s, J=7.4Hz, 1), 7.22 (br. s, 1H), 7.10 (br. s, 1H), 5.89 (s, 2H).

PCOMMR (126 MHz, DMSO-dy) & 164.6, 159.7 (d. Jo. = 245.7 Hz), 145.6, 141.0, 136.2, 132.1, 130.0 (q.

Jor=33.0 Hz), 128.4, 123.9, 123.8, 123.6 (q, Jo¢= 273.3 Hz), 122.4 (d, J.y= 18.9 Hz), 118.1, 115.8,
110.6, 110.2 (d, Je¢= 18.9 Hz), 97.3, 52.0.

COH
—
al CN
A\
N
FaC
CF,

JXLO054
(B)-3-(1-(3,5-H| 2 (EZo) EF 0 2 d )Ml 2 )-5-F 2 2- 1A E-3-Q )-2-Ato] o} o} T H A (JXL054)
'HNWR (500 Mz, DMSO-ds) & 8.78 (s, 1H), 8.51 (s, 1H), 8.12 (s, 1H), 8.06 (s, 1H), 8.03 (s, 2H), 7.70
(d, J=7.4Hz, 1), 7.33 (d, J = 7.0 Hz, 1H), 5.83 (s, 2H).
“C MR (126 MHz, DMSO-d;) & 164.7, 145.7, 140.2, 135.9, 135.1, 131.1 (q, Jor= 33.0 Hz), 129.3, 129.0,
127.9, 124.4, 123.6 (q, Joi= 274.0 Hz), 122.5, 119.5, 118.4, 113.6, 109.9, 96.9, 49.5.

COH
CN

=
CN

N\

N

FiC

CFg
JXLO55

(B£)-3-(1-(3,5-H| & (Ego| EF 2 € )l A )-4-Alo] o}~ 1 Q1 E-3-Y )-2-A} o] o} o} 7 F 2H(JXLO55)

'H NIR (500 MHz, DMSO-ds) & 9.03 (s, 1H), 9.00 (s, 1H), 8.09 (m, 4H), 7.80 (d, J = 7.3 Hz, 1H), 7.47
(t, J=7.8Hz, 1H), 5.90 (s, 2H).

“CNMR (126 MHz, DMSO-ds) & 164.4. 144.4, 139.9, 136.7, 131.1 (q. J.;= 33.0 Hz), 129.7. 129.2. 126.6
124.3. 123.6 (q. Jog=273.7 lz), 122.7, 118.6, 117.9, 117.8, 109.3, 101.7. 98.1, 49.5.

CO,H
COH ot
CN
N
N
F3C
CF;

JXLO56
(B)-1-(3,5-HI&(Ego| EF 2 2w 9 )il d)-3-(2-7H5 Al -2-Ato| op ] E) - I A E-4-7H5- A4 (JXLOS6)

1H NMR (500 MHz, DMSO-ds) & 9.26 (br. s, 1H), 8.88 (br. s, 1H), 8.05 (app. s, 3H), 7.94 (br. s, 1H),
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7.76 (br. s, 1), 7.37 (br. s, 1), 5.85 (s, 2H).

[0454] 13() NMR (126 MHz, DMSO-ds) & 169.3, 165.0, 150.6, 140.2, 137.7, 136.0, 131.1 (q, Jr= 33.0 Hz), 129.0,

125.9, 125.2, 124.7, 123.6 (q, J.r= 273.7 Hz), 123.5, 122.5, 118.3, 116.1, 110.1, 96.4, 49.3.

COzH
OBn <
CN
N
N
FsC
CF3
[0455] JXLO57
[0456] (B)-3-(4-(AZAEA])-1-(3,5-H| = (Ego| FF 2 2H 2 ) A A )- 1A E-3-9 )-2-Ao] o} ok A P AH(JXLO57)
[0457] 1H NMR (500 MHz, DMSO-ds) 6 9.15 (s, 1H), 8.72 (s, 1H), 8.04 (s, 1H), 7.99 (s, 2H), 7.54 (br. s, 3H),

7.37 (br. s, 2H), 7.28 (m, 2H), 6.95 (s, 1H), 5.81 (s, 2H), 5.28 (s, 2H).

[0458] 13() NMR (126 MHz, DMSO-ds) & 165.0, 153.7, 148.6, 140.5, 137.9, 133.4, 131.2 (q, Jr= 32.8 Hz), 128.9,
128.8, 128.1, 127.5, 125.4, 124.7, 123.6 (q, J¢ = 273.7 Hz), 122.3, 118.5, 117.0, 110.5, 105.6,
105.2, 95.5, 70.0, 49.5.

CO,H
o CN
N\
BnO N
FiC
CF3
[0459] JXLO58
[0460] (B)-3-(6-(AMNAZA])-1-(3,5-H| 2 (E ]| ZF 2 2 e )l A )- 1A E-3-Y )-2-Alo] o} =0} T HAH(JXLO58)

[0461] H NMR (500 MHz, DMSO-ds) & 8.63 (s, 1H), 8.43 (s, 1H), 8.05 (s, 1H), 8.03 (s, 2H), 7.86 (d, J = 8.5

Hz, 1), 7.32 (m, 6H), 6.97 (d, J = 8.3 Hz, 1), 5.77 (s, 2H), 5.09 (s, 2H).

[0462] “C NMR (126 MHz, DNSO-ds) & 165.0, 156.7, 146.1, 140.5, 137.5, 137.3, 134.3, 131.0 (q, Jo;= 32.8 Hz),
128.9, 128.8, 128.3, 128.2, 126.9, 123.6 (q, Jos= 273.4 Hz), 122.4, 121.9, 118.5, 113.3, 110.5, 96.8,
95.6, 70.2, 49.2.

CO,H
= CN
A\
N CF3
OBn \\Q
CF;
[0463] JXL059
[0464] (B)-3-(7-(ANA A )-1-(3,5-H| 2 (E ]| ZF 2 2 e )l A )- 1A E-3-Y )-2-Alo] o} =0} T HAH(JXLO59)
[0465] H NMR (500 MHz, DMSO-ds) & 8.61 (br. s, 1H), 8.45 (br. s, 1H), 7.97 (br. s, 1H), 7.60 (br. s, 2H).
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7.51 (br. s, 1H), 7.25 (br. s, 2H), 7.16 (br. s, 2H), 6.91 (br. s, 1H), 5.94 (s, 2H), 5.13 (s, 2H).

[0466] “CNMR (126 MHz, DMSO-d;) & 164.8, 146.6, 145.7. 142.3. 136.6, 135.4, 130.7 (q. Jo;= 32.8 Hz), 130.5,
128.8, 128.4, 128.0, 127.5, 125.7, 124.1, 123.6 (q, J.; = 273.7 Hz), 121.8, 118.3, 111.8, 110.3,
107.1, 96.2, 70.3, 52.4.
CO,H
OMe
CN
A\
N
FsC
GF:
[0467] JXLOGO
[0468]  (B)-3-(1-(3,5-M|2(E 2o B0 2o Q)W )-4-m]| B A|- 121 53~ )-2-Ako] o} 0} 2 L AH(JXLOGO)
[0469] H NMR (500 MHz, DMSO-ds) & 8.99 (s, 1H), 8.71 (s, 1H), 8.05 (s, 1H), 8.00 (s, 2H), 7.24 (app. s, 2H).
6.82 (d, J=6.0 Hz, 1), 5.81 (s, 2H), 3.92 (s, 3H).
[0470] “C NMR (126 MHz, DNSO-ds) & 165.0, 154.8, 148.6, 140.5, 137.8, 133.3, 131.0 (q, Jo;= 32.8 Hz), 128.9,
125.4, 123.6 (q, Jog= 273.7 Hz), 122.5, 118.5, 116.8, 110.5, 105.0, 104.3, 95.3, 56.2, 49.5.
CO,H
Br. = CN
A\
N
FiC
CF;
[0471] JXL061
[0472] (B)-3-(1-(3,5-H]| 2 (Eglo|Z 2o 2 e )l A )-5-8 2 F-1FAE-3-9)-2-A}o] o} im0} T HAF(JXLO61)
[0473] H MR (500 MHz, DMSO-ds) & 8.75 (s, 1H), 8.49 (s, 1H), 8.25 (s, 1H), 8.06 (s, 1H), 8.02 (m, 3H), 7.64
(app. s, 1H), 7.44 (app. s, 1H), 5.82 (s, 2H).
[0474] “C NMR (126 MHz, DMSO-d;) & 164.7. 145.3, 140.3, 135.5, 135.3, 131.1 (q, Jos= 32.8 Hz), 129.8, 128.9,
127.0, 124.7, 123.6 (q, Jo;= 274.0 Hz), 122.5, 122.3, 118.5, 113.9, 109.9, 97.7, 49.5.
CO,H
e CN
A\
Br N
FiC
CFs
[0475] JXLO062
[0476] (£)-3-(1-(3,5-H| & (Ego|E2 0 2 e )R )-6-BZ R -1 AE-3-Y )-2-A}o] o} =0} T AH(JXL062)
[0477] H NMR (500 MHz, DMSO-ds) & 8.72 (s, 1H), 8.47 (s. 1H), 8.06 (s, 2H), 8.03 (s, 1H), 7.94 (d, J = 8.2
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[0478]

[0479]
[0480]

[0481]

[0482]

[0483]
[0484]

[0485]

[0486]

[0487]
[0488]

[0489]

S=50l 10-2642823
Hz, 1H), 7.39 (d, J=7.9 Hz, 1), 5.81 (s, 2H).

13C NMR (126 MHz, DMSO-ds) & 164.7, 145.6, 140.2, 137.4, 135.3, 131.1 (g, Jo¢= 32.8 Hz), 129.1, 127.0,

125.9, 123.6 (q, Je¢= 274.0 Hz), 122.5, 121.5, 118.2, 117.2, 114.8, 110.3, 96.9, 49.3.

COH
Fa—
CN
A
cl N
FsC
CFs

JXLO63
(B)-3-(1-(3,5-H| A (Egto] E22 o 2 e )l d)-6-F 2 2- 1A 5-3-Q )-2-A}o] o} o}k T HAH(JXLO63)
'H NMR (500 MHz, DMSO-ds) & 8.75 (s, 1H), 8.47 (s, 1H), 8.05 (m, 3H), 8.00 (d, J = 7.4 Hz, 1H), 7.89
(s, ), 7.28 (d, J = 6.5 Hz, 1), 5.81 (s, 2H).
“C NIR (126 MHz, DMSO-ds) & 164.7, 145.6, 140.2, 137.0, 135.4, 131.1 (q, Jor= 32.8 Hz), 129.2, 129.0

126.7, 123.6 (q, J¢= 274.0 Hz), 123.3, 122.5, 121.2, 118.2, 111.9, 110.3, 97.0, 49.3.

CO,H
—
CN
N

N

FsC

CFy
JXL064

(B)-3-(1-(3,5-¥]| & (Ego|ZF 2 g )4 )-7-Z 2 2-1F2A E-3-9 )-2-Alo] o} = o} T HAL(JXLO64)

H NMR (500 MHz, DMSO-ds) & 8.69 (s, 1H), 8.50 (s, 1H), 8.03 (s, 1H), 7.97 (d, J = 7.5 Hz, 1H), 7.73
(s, 2H0), 7.32 (d, J=7.1Hz, 1), 7.25 (m, 1), 6.14 (s, 2H).

“C NMR (126 MHz, DMSO-d;) & 164.5, 145.1, 142.1, 136.9. 131.5, 131.2 (q. J.r= 32.8 Hz). 127.6. 126.1,

124.1, 123.6 (q, J¢= 274.0 Hz), 122.5, 122.0, 118.8, 118.0, 116.9, 110.3, 97.9, 51.8.

CO,Et
—
CN
N
N

F3C

CF,
JXL065

g (£)-3-(1-(3,5-H|&(EFe| EF 2 2dE )il )-4-H 2 B-1A E-3-9 )-2-Al°] o} o} T H F o] E (JXLO65)

'H NIR (500 MHz, DMSO-ds) & 9.67 (s, 1H), 8.71 (s, 1H), 7.86 (s, 1H), 7.56 (s, 2H), 7.52 (d, J = 7.4
Hz, 1), 7.17 (m, 2H), 5.55 (s, 2H), 4.37 (q, J = 7.1 Hz, 2H), 1.40 (t, J=7.1Hz, 3H).
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[0490]

[0491]
[0492]

[0493]

[0494]

[0495]
[0496]

[0497]

[0498]

[0499]
[0500]

[0501]

SS50l 10-2642823

“C MMR (126 MHz, DMSO-d;) & 163.4, 146.9, 137.6, 137.4, 134.3, 132.7 (q, Jos= 33.9 Hz), 128.2, 126.7,
125.6. 125.1, 122.8 (q. Jor= 273.4 Hz), 122.7. 118.0, 114.9, 111.8, 109.9. 96.3. 62.2. 50.6. 14.3.

COLEt

CFs

JXLOBE
g (£)-3-(1-(3,5-H|&(EFo| ZF 29 )ild)-4-FF L 2- 1A E-3-¢ )-2-Ao] o} imot T P & o] E (JXL066)

'H MR (500 MHz, DMSO-d¢) & 8.86 (s, 1H), 8.61 (s, 1H), 7.86 (s, 1H), 7.56 (s, 2H), 7.23 (m, 1H), 7.01

(m, 2H), 5.54 (s, 2H), 4.37 (q, J=7.1Hz, 2H), 1.39 (t, J=7.1Hz, 3H).

“C MMR (126 MHz, DMSO-ds) & 163.1, 157.4 (d, J = 243.9 Hz), 147.4, 138.2 (d, J = 10.1 Hz). 137.8,
133.2, 132.7 (q. Joc= 33.9 Hz), 126.7, 125.3, 122.8 (q. Jo¢= 273.4 Hz), 122.7. 117.9, 116.9 (d, J.;=
17.6 Hz), 110.0, 109.0 (d, Jo;= 19.5 Hz), 106.6, 97.1, 62.2, 50.7, 14.3.

CO,tBu

"—
CN
N
N

FsC

CF3
JXL068

tert-%9 (£)-3-(1-(3,5-H| & (Eg o) EF 29 d )l A )- 1A E-3- )-2-Alo] o} o} 3 H & o] E (JXLO6S)
'H NMR (500 MHz, CDCls) & 8.57 (s, 1H), 8.54 (s, 1H), 7.86 (d, J = 7.6 Hz, 1H), 7.84 (s, 1H), 7.56 (s,

2H), 7.33 (m, 2H), 7.22 (d, J = 7.4 Hz, 1H), 5.55 (s, 2H), 1.59 (s, 9H).

“C NMR (126 MHz, CDCl,) & 162.4, 144.7, 138.2, 135.9, 133.0, 132.7 (q, Jos= 32.8 Hz), 128.6, 126.7,
124.5. 123.0, 122.9 (q. Joi= 277.2 Hz), 122.6, 119.0, 118.2, 111.1, 110.4, 97.7, 82.9. 50.4, 28.1.

F3C

CF;
JXL069

(B)-3-(1-(3,5-¥| = (Ego| E2F e 2v e )il A)- 13 E2[2,3-b]F B D-3-Y )-2-A}o] o} =0} T H4H(IXLO69)

'H MR (500 MHz, DMSO-d¢) & 8.85 (s, 1H), 8.47 (m, 3H), 8.09 (s, 2H), 8.04 (s, 1H), 7.35 (dd, J = 7.1,

4.6 Hz, 1H), 5.84 (s, 2H).
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[0502] “C NMR (126 MHz, DNSO-ds) & 185.9, 164.6, 147.8, 146.1, 145.5, 141.0, 135.2, 131.0 (q, Jo;= 32.8 Hz),
129.4, 126.9, 123.6 (q, Jor= 274.0 Hz), 122.3, 120.1, 119.1, 118.2, 97.1, 47.8.
FaC
CF;
[0503] JXLO072
[0504] (£)-3-(1-(3,5-H| & (Egto)| EF o 2r e )M )- 143 E2 [3,2-b]H 2] 9 -3-2 )-2-A}o| o} =0} T A AL (JXLOT72)
[0505] H NMR (500 MHz, DMSO-ds) & 8.94 (s, 1H), 8.68 (s, 1H), 8.54 (s, 1H), 8.11 (m, 4H), 7.35 (s, 1H), 5.87
(s, 2H).
[0506] PC NMR (126 MHz, DMSO-d;) & 164.5, 145.9, 144.2, 140.1, 135.9, 131.1 (q. Jo;= 32.8 Hz). 129.6, 129.2.
124.7, 123.6 (q, Jos= 274.0 Hz), 122.5, 120.0, 119.5, 117.9, 110.1, 97.2, 49.8.
CO,H
= CN
Bk
N 2 N
FiC
CF3
[0507] JXLO73
05081  (B)-3-(1~(3,5-Hl=(Eeto] BF 2 ol9)Ma )- 13 B 2 [2,3-c]9 2 9-3-2 )-2-Ako] o} 0} 2 LAH(JXLOT3)
[0509] H NMR (500 MHz, DMSO-ds) & 9.14 (s, 1H), 8.96 (s, 1H), 8.55 (s, 1H), 8.40 (d, J = 5.1 Hz, 1H), 8.19
(s, 2H), 8.11 (app. s, 2H), 5.95 (s, 2H).
[0510] “C NMR (126 MHz, DMSO-d;) & 164.5. 145.5, 140.7, 139.9, 138.1, 134.5, 133.6, 131.1 (q, Jos= 32.8 Hz),
129.4, 127.2, 123.6 (q, Jo;= 274.0 Hz), 122.7, 118.0, 114.6, 109.7, 97.9, 49.8.
COH
Fgc
CF3
[0511] JXLO76
[0512] (B)-3-(1-(3,5-H| 2 (Edo)|Z=2 o 2rma)id)-4-S22 -9 E2[2,3-b] 9T Y-3- )-2-A}o] o} o} T L AH(JXL
076)
[0513]

1H NMR (500 MHz, DMSO-dg) & 9.00 (s, 1H), 8.98 (s, 1H), 8.36 (s, 1H), 8.12 (s, 2H), 8.04 (br. s, 1H),
7.47 (br. s, 1H), 5.85 (s, 2H).
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[0514]

[0515]
[0516]

[0517]

[0518]

[0519]
[0520]

[0521]

[0522]

[0523]

[0524]

[0525]

SSS0ol 10-2642823

“CNMR (126 MHz, DMSO-ds) & 164.4. 148.7. 145.8, 145.7, 140.2, 136.1, 135.3, 131.0 (q. J.;= 32.8 Hz).
129.5. 123.6 (q. Jo:= 274.0 lz), 122.4, 120.4, 117.7. 116.8, 108.2, 98.1, 48.2.

CO,H

F,C

CF3
JXLO77

(B)-3-(1-(3,5-H| & (Ego|E2 o 2 e)HlA)-4-B 2R - EZ[2,3-b]H 2 9-3- )-2-Alo] o} o} T HAH(JXL
077)

'H NIR (500 MHz, DMSO-ds) & 9.17 (s, 1H), 9.02 (s, 1H), 8.27 (d, J = 5.0 Hz, 1H), 8.12 (s, 2H), 8.05
(s, 1), 7.63 (d, J =5.0 Hz, 1H), 5.85 (s, 2H).

PC NMR (126 MHz, DMSO-d;) & 164.4, 148.2, 145.5, 145.3. 140.2, 135.4, 131.0 (q., Jo;= 32.8 Hz), 129.6.
124.9, 123.7, 123.6 (q, Joi= 274.0 Hz), 122.4, 118.4, 117.7, 108.6, 97.9, 48.2.

CO,Me

=
cN
N\

N

FsC

CF3
JXLO78

HE (£)-3-(1-(3,5-¥ & (Eo| E2F 22 )Wl A )-1# A E-3-Y )-2-Alo] o} =0} A A & o] E (JXLO7S)

1H NMR (500 MHz, CDCls;) & 8.62 (s, 1H), 8.61 (s, 1H), 7.89 (d, J = 7.7 Hz, 1H), 7.84 (s, 1H), 7.57 (s,

2H), 7.35 (m, 2H), 7.24 (m, 1H), 5.55 (s, 2H), 3.92 (s, 3H).

“C NMR (126 MHz, CDCl,) & 164.5, 145.8, 138.1, 136.0, 133.5, 132.7 (q, Jos= 32.8 Hz), 128.6, 126.8,
124.7. 123.9. 123.6 (q. J.¢= 274.0 Hz), 123.2, 119.1, 118.0, 111.2, 110.5, 95.4, 53.0. 50.5.

o) N[/\O
ot
—
CN
N
N
FsC

CFs JXL081
(B£)-3-(1-(3,5-H| A (Ego) E2 0 2 g )M E )-1FAE-3-9 )-2-(EET 470 d ) otad 21}o| EY (JXLO81)

1H NMR (500 MHz, CDCl;) & 8.48 (s, 1H), 8.34 (s, 1H), 7.84 (s, 2H), 7.56 (app. s, 2H), 7.32 (m, 2H),

7.22 (m, 1H), 5.54 (s, 2H), 3.77 (br. s, 8H).
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[0526]

[0527]
[0528]

[0529]

[0530]

[0531]
[0532]

[0533]

[0534]

[0535]
[0536]

SSS0l 10-2642823

“C NMR (126 MHz, CDCl,) & 164.0, 145.2, 138.4, 135.8, 132.7 (q, Jos= 34.0 Hz), 131.8, 128.4, 126.8,
125.0. 124.5. 123.1 (q. Jo. = 273.3 Hz). 122.8. 121.8, 119.0. 118.6, 111.4, 110.3. 98.1, 66.7. 50.3,
50.0.

FiC

CF;
JXL082

g (£)-3-(1-(3,5-H| & (EFo| EF 2w e )l d)- 1 E2(2,3-b] 9 2| D-3-U)-2-Alo]ohol A H E o] E
(JXL082)

'H NMR (500 MHz, CDCl3) & 8.64 (s, 1H), 8.51 (s, 1H), 8.48 (dd, J = 4.6, 1.2 Hz, 1H), 8.21 (dd, J =

7.9, 1.2 Hz, 1), 7.83 (s, 1), 7.77 (s, 2H), 7.34 (dd, J = 7.9, 4.6 Hz, 1H), 5.69 (s, 2H), 4.38 (q, J
=7.1Hz, 21), 1.40 (t, J=7.1Hz, 3H).

“C NMR (126 MHz, CDCl,) & 163.3, 147.6, 145.7, 145.0, 138.5, 132.7, 132.3 (q, Jos= 33.6 Hz), 127.9,
127.7. 123.1 (q, Jos=273.3 Hlz), 122.5, 120.3, 119.0, 117.6, 109.4, 97.0, 62.3, 48.3, 14.3.

CO,Et

CF;
JXL087

g (B)-3-(1-(3,5-H| A (Eo|E2 o 2Wd)il3d)4-Z22-1FHE2[2,3-b]F B H-3-YU)-2-A}o]o} o}l T T
# o] E (JXL087)

1H NMR (500 MHz, CDCl3) & 9.22 (s, 1H), 8.77 (s, 1H), 8.32 (d, J = 5.2 Hz, 1H), 7.83 (s, 1H), 7.77 (s,

2H), 7.31 (d, J=5.2 Hz, 1), 5.67 (s, 2H), 4.37 (q, J=7.1Hz, 21), 1.39 (t, J=7.1Hz, 3H).

“C MMR (126 MHz, CDCls) § 163.0. 148.5, 146.2, 145.4, 138.1, 137.4, 133.1, 132.4 (q. J.;= 33.7 Hz).

128.0, 122.9 (q, J¢= 273.4 Hz), 122.6, 121.8, 117.6, 117.2, 109.7, 97.8, 62.4, 43.6, 14.3.

CO,Et

FiC

CF3
JXLo88

dd  (B)-3-(1-(3,5-H| A (Edo)|Z20 2rg)illd)-4-B 2 -1F9E2[2,3-b] 9 T H-3-Y )-2-A} o] o} 0} T Y
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# o] E (JXL088)
'H MR (500 MHz, CDCl3) & 9.40 (s, 1H), 8.78 (s, 1H), 8.22 (d, J=5.1Hz, 1H), 7.83 (s, 1H), 7.77 (s,

[0537]
OH), 7.49 (d, J=5.1Hz, 1), 5.67 (s, 2H), 4.37 (q, J=17.1Hz, 2H), 1.39 (t, J = 7.1 Hz, 3H).
[0538] “C MMR (126 MHz, CDCls) & 163.1, 148.1, 145.7, 145.1, 138.1, 137.4, 133.4. 132.4 (q. J.;= 33.7 Hz).
123.7. 122.9 (q, Jos= 273.4 Hz), 122.6, 119.7, 117.6, 110.0, 101.4, 97.4, 62.4, 48.6, 14.3.
CO,Et
5 Y
i\
N
F3C
CF,
[0539] JXL089
[0540] dE (B)-3-(1-(3,5-H| & (EFo|EF 0 2v|d )MA )-5-F2 2-1F A E-3-Y )-2-Alo] o} o} T H #| o] E (JXL089)
[0541] H ONMR (500 MHz, CDCly) & 8.60 (s, 1H), 8.50 (s. 1H), 7.85 (s, 1H), 7.83 (s, 1H), 7.55 (s, 2H), 7.28
(dd, J=28.7, 1.7 Hz, 1), 7.14 (d, J = 8.7 Hz, ), 5.54 (s, 2H), 4.38 (q, J = 7.1 Hz, 2H), 1.40 (t,
J=7.1Hz, 3H).
[0542] PC MMR (126 MHz, CDCls) 6 163.2, 144.8, 137.7, 134.3, 134.1, 132.8 (q. Jos= 33.7 Hz). 129.7, 129.3.
126.7. 125.1, 122.8 (q. Jo:= 273.4 Hz), 122.7, 118.9, 117.7. 111.6. 110.6. 96.9. 62.3. 50.6, 14.3.
CO,Et
CN
CN
A\
N
[0543] JXLO90
[0544] dqE (£)-3-(1-(3,5-H| & (Ego| EF .29 )l & )-4-Al0) o} =~ 1A E-3-Y )-2-A}l o] o} o} H & o] E (JXL090)
[0545] HONMR (500 MHz, CDCls) & 9.29 (s, 1H), 8.78 (s, 1H), 7.87 (s, 1H), 7.68 (dd, J = 7.4, 0.8 Hz, 1H),

7.56 (s, 2H), 7.49 (dd, J = 8.4, 0.8 Hz, 1H), 7.38 (dd, J = 8.4, 7.4 Hz, 1H), 5.62 (s, 2H), 4.38 (g, J

= 7.1 Hz, 2), 1.40 (t. J=7.11Hz, 31).
“C NMR (126 MHz, CDCly) & 162.6, 144.3, 137.3, 136.2, 135.1, 132.9 (q. Jos= 33.7 Hz), 129.4, 127.3,

[0546]
126.7, 124.1, 123.0, 122.8 (q, Je¢ = 273.4 Hz), 117.9, 117.5, 115.4, 110.7, 103.5, 98.6, 62.4, 50.6,

14.3.
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[0547]
[0548]

[0549]

[0550]

[0551]

[0552]

[0553]

[0554]

[0555]

[0556]

[0557]

[0558]
[0559]

SSS0l 10-2642823

CO,Et
COMe
cN
A\
N
F5C
CF,

JXL091

W (B)-1-(3,5-M 2 (220 R 2 A W) MR )-3-(2-A0] ohe-3-0] BA 3-8 AT 2T -1-¢1-1-)- B B
4-7HE A 9 o] E (JXL091)

'H NMR (500 MHz, CDCls) & 9.36 (s, 1M). 8.71 (s, 1), 7.93 (dd, 10, J = 7.4, 1.1 Hz, 1), 7.85 (s.
H), 7.55 (s, 2H), 7.40 (dd, J = 8.3, 1.1 Hz, 1H), 7.34 (dd, J = 8.3, 7.4 Hz, 1H), 5.58 (s, 2H), 4.37
(q. J=7.11Hz, 2. 4.04 (s, 3H). 1.40 (t. J = 7.1 Hz, 31).

“C NMR (126 MHz, CDCl,) & 167.8, 163.5, 150.1, 137.8, 137.2, 134.9, 132.8 (q, Jos= 33.7 Hz), 126.7,
125.8. 125.1, 123.6, 122.8 (q, Joi= 273.4 Hz), 122.7. 121.7. 118.0, 114.6. 111.3. 96.4, 62.1, 52.6,
50.5, 14.3.

JXL0249] el oI A3 A

o, 0,
=0 NH NH
ob S A
—_—
h{ NaOAc, AcOH N
Ph 130 °C N
34% Ph
JXLO024

AcOH(3m) % 1-¥d-1/-QQE-3-7tBL4H8lo] =(0.4 mmol, 90mg)e] &qo) ElopEy -2, 4-tho] (13, 0.4 m
mol, 46.8mg) 2 NaOAc(3H, 98mg)e A7Fslg ek, o] WkE ERE-S 35 3lol| 24417 FoF wubslith. 21T
2 YAAN 5, o] uhg EYES E oA o5 o FA]7]AL, AcOH(3me><3) B E(5mex3)el o3 A= a}k3d
o JAFol o3 Ax & HH3}= M%—@ AXAAG. & 34%, 44mg.

=_

(2)-5-((1-39-1FA=-3-4) D A) g o} =T T -2, 4-t} 0] 2 (JXL024)

H R (500 MHz DMSO-dg) & 7.98 (m, 2H), 7.79 (s, 1H), 7.66 (app. d, J = 7.7 Hz, 2H), 7.62 (app. t, J
=7.7Hz, 2H), 7.54 (d, J=8.0 Hz, 1H), 7.49 (t, J=7.1Hz, 1H), 7.30 (m, 2H).

13C NMR (126 MHz, DMSO-ds) & 172.5, 169.5, 138.4, 136.2, 130.5, 129.9, 128.3, 128.2, 125.0, 124.6,
122.4, 121.5, 121.4, 119.6, 113.0, 111.5.

olale] &S JXL067, JXLO70, JXLO72, JXLO74, JXLO75% JXL024°] thalA 71| A3 fA1e A=l ¢
3 dsksitt.

0,
NH

Ph
JXL023

(2)-2-0)m =-5-((1-H 2-1F A E-3-4) W d A ) E] o} Z 7] T -4-L2- (JXL023)
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[0560]

[0561]

[0562]
[0563]

[0564]

[0565]

[0566]
[0567]

[0568]

[0569]

[0570]

[0571]

[0572]

[0573]

SSS0l 10-2642823

'H NMR (500 MHz, DMSO-d¢) & 11.94 (br. s, 1H), 9.33 (br. s, 1H), 8.97 (s, 1H), 7.64 (m, 10H).

13C NMR (126 MHz, DMSO-ds) & 180.9, 174.8, 172.5, 138.6, 136.2, 130.5, 129.3, 128.1, 126.3, 124.8,

124.5, 122.2, 120.3, 119.7, 113.5, 111.5.

0,
NH
= A
N
N
F3C
CFj

JXLO67
(2)-5-((1-(3,5-H| & (EZo| FF . 2WE )l A )- 11 =-3-d ) v d 7l )-2-o] 1] =] o} F 2] D -4-2 (JXLO67)

1
H NMR (500 MHz, DMSO-ds) & 9.21 (s, 1H), 9.01 (s, 1H), 8.03 (s, 1H), 7.94 (br. s, 3H), 7.86 (d, J =
7.7 Hz, 1H), 7.81 (s, 1H), 7.58 (d, J=7.9 Hz, 1H), 7.24 (m, 1H), 7.19 (m, 1H), 5.76 (s, 2H).

13C NMR (126 MHz, DMSO-ds) & 180.0, 174.9, 141.4, 136.5, 131.0 (q, J.¢= 32.8 Hz), 130.4, 128.5, 127.9,

125.1, 123.8, 123.6 (q, Je¢= 274.0 Hz), 122.1, 121.7, 120.8, 119.3, 111.8, 111.3, 48.9.

\
Ph
JXLO70

(2D)-5-((4-EF2=2-1-H9-1FAE-3-A)vd A ) E] o} Z 7] Y -2, 4-T} 0] 2 (JXLO70)
" NMR (500 MHz, DMSO-dg) & 12.45 (br. s. 1H), 8.11 (s, 1H), 7.83 (s. 1H). 7.65 (m, 4H). 7.52 (s. 1H),

7.32 (m, 2H), 7.12 (m, 1H).

PC MR (126 MHz, DMSO-d;) & 168.0, 167.7, 156.9 (d, Jog= 245.7 Hz), 138.7 (d, Jo;= 10.1 Hz), 137.9,
130.8, 130.5. 128.8, 125.5. 125.4, 124.3, 120.0. 116.2 (d. J..= 18.9 Hz). 110.7, 108.5. 108.1 (d. J.
= 18.9 Hz).

NH

—

N
g b
Ph
JXLO71

S o}

(2)-5-((6-Z2F2-1-H2-1FA E-3-Y)vd A ) E] o} =2 P -2, 4-t} 0] 2 (JXLO71)

1
H NMR (500 MHz, DMSO-ds) & 12.42 (s, 1H), 8.06 (app. s, 2H), 7.85 (s, 1H), 7.67 (m, 2H), 7.62 (m,

2H), 7.50 (m, 1H), 7.31 (d, J = 9.6 Hz, 1H), 7.16 (t, J = 8.5 Hz, 1H).

13C NMR (126 MHz, DMSO-d¢) & 168.0, 167.7, 160.6 (d, J.;= 245.7 Hz), 138.0, 136.3 (d, J.¢= 12.6 Hz),
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[0574]
[0575]

[0576]

[0577]

[0578]
[0579]

[0580]

[0581]

[0582]

[0583]
[0584]

[0585]

[0586]

[0587]

SSS0l 10-2642823

131.0, 130.6, 128.5, 125.0, 124.8, 123.5, 121.3 (d, J.¢= 10.0 Hz), 120.0, 112.6, 111.1 (d, J-:= 18.9
Hz), 98.2 (d, Jo¢= 18.9 Hz).

JXL074
(2)-5-W1A g dE] o} d-2,4-1}0] 2 (JXL074)
H NMR (500 MHz, DMSO-d;) & 12.60 (br. s, 1H), 7.77 (s, 1H), 7.58 (app. d. J = 7.3 Hz, 2H). 7.51 (app.
t, J=7.4Hz, 2H), 7.46 (m, 1H).

“COMMR (126 MHz, DMSO-dg) 6 168.4, 167.8, 133.5, 132.3, 130.9, 130.5, 129.8, 124.0.

NH

JXLO7S
(2)-5-((1FAE-3-L)HE ) Bl o}&E D-2,4-t}o] 2 (JXLOT5)
HNMR (500 Milz, DMSO-d) & 12.28 (s, 1), 12.11 (s, 1H), 8.03 (s, 1), 7.87 (d, J = 7.3 Hz, 1H), 7.72
(s, 1), 7.48 (d, J=7.6 Hz, 1), 7.23 (m, 1), 7.18 (m, 1H).

“C NMR (126 MHz, DMSO-ds) & 168.2, 167.8, 136.7, 129.1, 127.3, 125.0, 123.5, 121.5, 118.8, 116.7,
112.9. 110.9.
JXL0229] FAjel digt Ad FA

il il NC” Nco,Et NS COEt 5N LioH e s eoM
NF L-= &% , EtOH N A CN THF > Nz CN
JXLO22
NS (1) 5 4-F 7R 2ddste] =(1 muol, 107mg)o] &Mell od 2-Ato]olicobAlHo] E(1.39%F, 1.3 m
mol, 140p0) Z L-ZZH(40 mo%, 0.4 mmol, 58mg)S A7}, o] WHEES 21TCoA 124)%F H¢F wwkslar,
g wAZd Az 4EHAY. e g5 5 WHE@n)E g vlolde] Arlegit. nAS REY 2
7] oAte] oa] REA7|ar, B2mx3)E MHEL AXAA BHstE PAHES oY (F)-2-Ato]oln-3-(3] g

d-d-d)opad | ES Agsiglon], o]A2 Frke] AA glo] v Al ARE-E Tt

THF(2ml) % (E)-2-Atolole-3-(F g d-4-d) oA HH 0] E(0.21 muol, 42.4mg)e] &Hell 0.5N LiOH &4 (3%
0.4 mml, 0.8m)S H7Fslrt. o] whg EIES 21T 1A B¢ mwwkalgivl. TLCAl o) yeld wks
T Fo, THFE FAIZTE. 218 HCLS A7hete], pH7b 1Hu WA & wj7pbA] o] kg E3kEg AHdsirzl
A, A mA7F 4EHJTE. o] Wk EFE WASFGn)E Hrheta, uAE FEY Zuy] oy o
A7 F(GmX3)E AFA. Ao 3] Az Fo, LAE 2me] &7 £3FE ﬂ4mumC=5qE;5
WA 103] AlHstar vSA EeEo] Algbd wizbA] TLCol oJ& RUE et AFHor, AR e
NMRell olaf]l A AsFSeh. =& 64%, 23.4mg.

ddE (B)-2-Alolol=-3-(F B d-4-Y)ota A o] E(JXL022)

de o do O

'H MR (500 MHz, CDCl;) & 8.81 (d, J=5.2 Hz, 2H), 8.18 (s, 1H), 7.74 (d, J = 5.2 Hz, 2H), 4.41 (q, J

=7.1Hz, 2H), 1.41 (t, J=7.1Hz, 3H).
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[0588]

[0589]

[0590]
[0591]

[0592]

[0593]

[0594]
[0595]

[0596]

[0597]

[0598]
[0599]

[0600]

[0601]
[0602]

[0603]

[0604]

SS50l 10-2642823

“C NMR (126 MHz, CDCls) & 161.2. 152.0, 151.0, 137.9, 123.2, 114.2. 108.2, 63.2, 14.0.
ol3te] SEEIS: JXL030. JXLO31, IXL032, JXL033, JXLO34, JXLOA2, JXL43, JXLO44, IXLO45, IXLO46,
JXL047, JXL048, JXL049+& JXLO22¢ wiafld 71AlE Az §A13 A= o) A3k,

F

0

CN
JXLO30
(E)-2-A}o) o} -3-(2-EF 9 =59 ) o} TP AH(JXLO30)

'H NMR (500 MHz, DMSO-ds) & 8.49 (s, 1H), 8.31 (t, J = 7.4 Hz, 1H), 7.63 (m, 1H), 7.36 (t, J = 7.4 Hz,
1), 7.29 (m, 1H).

“C NMR (126 MHz, DMSO-ds) & 162.9, 161.5 (d, Jo;= 256.2 Hz), 145.4 (d, Jo;= 7.8 Hz), 135.0 (d, Jos =
9.2 Hz), 128.7. 124.7, 119.8 (d, Jo;= 10.9 Hz), 115.8 (d, Jo;= 21.9 Hz), 114.9, 105.9.

N COH

CN

JXL032
(BE)-2-Ato] ot e-3-(4-ZF 2 259 ) o} A AH(JXL032)

1
H NMR (500 MHz, DMSO-d¢) & 8.30 (s, 1H), 8.10 (m, 2H), 7.29 (m, 2H).

13C NMR (126 MHz, DMSO-ds) & 165.2 (d, J.:= 255.2 Hz), 163.5, 153.1, 133.3 (d, J.¢= 9.3 Hz), 128.3,

116.0 (d, J¢= 22.4 Hz), 115.3, 103.2.

FsC CO,H

b
CN

JXLO33
(E)-2-Alolo}=-3-(3-(E&to)| ZF . =W e ) #Hd ) o} T P AH(JXLO33)

'H MR (500 MHz, CD,OD) & 8.24 (s, 1H), 8.17 (m, 2H), 7.80 (d, J = 7.8 Hz, 1H), 7.70 (app. t, J = 7.8
Hz, 1H).

COLH
CN

JXL034
(E)-2-Alolo}=-3-(4-(E&to)| ZF 0. =W e ) Hd ) o} T P AH(JXLO34)

'H NMR (500 MHz, DMSO-ds) & 8.39 (s, 1H), 8.17 (d, J = 7.7 Hz, 2H), 7.84 (d, J = 7.7 Hz, 2H).

13C NMR (126 MHz, DMSO-ds) & 162.8, 152.6, 135.4, 133.1 (q, Jo+= 32.9 Hz), 131.0, 125.7, 123.7 (q, Jet
= 272.2 Hz), 114.8, 106.7.
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[0605]
[0606]

[0607]

[0608]

[0609]
[0610]

[0611]

[0612]

[0613]
[0614]

[0615]

[0616]

[0617]
[0618]

[0619]

[0620]
[0621]

SSS0l 10-2642823

CO,H
CN

F
JXL042

(B)-2-AFo] o} =-3-(3-ZF 0 2-4-d D Hd ) o} T BAH(JXL042)

'H NMR (500 MHz, DMSO-ds) & 8.28 (s, 1H), 7.78 (m, 2H), 7.49 (t, J = 8.0 Hz, 1H), 2.30 (s, 3H).

13C NMR (126 MHz, DMSO-ds) & 163.6, 160.9 (d, J¢= 244.6 Hz), 153.5, 133.0, 131.6 (d, J—= 7.5 Hz),
130.8 (d, Jo¢= 17.6 Hz), 127.2, 117.9 (d, J.¢= 23.9 Hz), 116.4, 104.5, 15.0.

N COH

CN

F
JXL043

(B)-2-A}o] o} =-3-(3,4-tho]| EF 2.2 Hd ) o} T H2H(JXLO43)
H MR (500 MHz, DMSO-ds) & 8.32 (s, 1H), 8.09 (d, J = 8.0 Hz, 1H), 7.94 (br. s, 1H), 7.67 (d, J = 8.8
Hz, 1H).

13C NMR (126 MHz, DMSO-ds) & 163.3, 152.3, 152.2 (dd, J.¢= 255.4, 12.6 Hz), 149.9 (dd, J.¢= 248.2,
12.6 Hz), 129.8, 128.8, 120.1 (d, J¢= 17.6 Hz), 119.1 (d, J.s= 17.6 Hz), 116.3, 105.8.

N COH

CN

JXL044
(B)-2-Atelote-3-(2,4-To]| EF 2 2 39 d ) o} A P AH(JXL044)
'H NMR (500 MHz, DMSO-ds) & 14.2 (br. s, 1H), 8.27 (s, 1H), 8.24 (m, 1H), 7.52 (m, 1H), 7.35 (dt, J =
8.6, 2.2 Hz, 1H).
“C NMR (126 MHz, DMSO-ds) & 165.5 (dd, Jog= 255.8, 12.6 Hz), 163.1, 161.9 (dd, Jo;= 270.5, 12.6 Hz),

145.1, 131.1, 117.0, 115.9, 113.5 (d, J—¢= 22.7 Hz), 106.8, 105.6 (t, Jr= 26.5 Hz).

FsC CO,H

N
CN

CF3
JXL045

(E)-3-(3,5-¥| 2 (Egto|ZF 0 =r|d )= d )-2-Ato] o} =0} T HAH(JXLO45)
'H NMR (500 MHz, CD:OD) & 8.59 (s. 2H), 8.48 (s. 1H), 8.19 (s, 1H).

Cl

FsC - COH
CN

JXL046

(B)-3-(2-222-3-(Ego)ZF 2 2v¥)ud)-2-A}o] o} =0} T A (JXL046)
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S=E53 10-2642823
[0622] 1H NMR (500 MHz, DMSO-ds) & 8.50 (s, 1H), 8.23 (d, J = 7.7 Hz, 1H), 8.05 (d, J = 7.4 Hz, 1H1), 7.75
(app. t, J=7.9 Hz, 1H).

[0623] 13C NMR (126 MHz, DMSO-ds) & 162.6, 150.5, 134.4, 133.5, 132.1, 131.2, 128.9, 128.3 (q, Jo¢= 30.2 Hz),

123.1 (q, Je¢=274.1 Hz) 115.1, 111.1.

N CO,H
= CN
CFa
[0624] JXL047
[0625] (E)-2-Alol o} =-3-(4-ZF 0 2-3-(Ego| FF 2" ) ¥ d ) o}z D 4H(JXL047)
[0626] 'H NMR (500 MHz, DMSO-d;) & 8.46 (dd, J = 7.1, 1.8 Hz, 1H), 8.44 (s, 1H), 8.40 (m, 1), 7.75 (m, 1H).
[0627] “CNMR (126 MHz, DMSO-ds) & 163.3, 161.1 (d, Jo;= 262.1 Hz), 152.2, 137.6 (d, J.;= 10.1 Hz), 130.5,
129.3, 122.6 (q, Jof = 272.8 Hz), 118.9 (d, J.;= 21.2 Hz), 118.2 (qd, J = 32.9, 12.6 Hz), 116.2,
106.3.
N C0H
CN
[0628] JXL048
[0629] (E)-2-Alo] o} =~3-3'd o} F P AH(JXL048)
[0630] 'H MR (500 MHz, DMSO-ds) & 8.33 (s, 1H), 8.02 (m, 2H), 7.59 (m, 3H).
[0631] “CNMR (126 MHz, DMSO-ds) & 163.7, 154.9, 133.6, 132.0, 131.1, 129.8, 116.5, 104.3.
N COH
CN
HO
[0632] JXL048
[0633] (E)-2-A}o] o} =-3-(4-3}o] EF A H D ) o} T H 4H(JXL049)
[0634] 'H MR (500 MHz, DMSO-ds) & 8.16 (s, 1H), 7.95 (d, J = 8.8 Hz, 2H), 6.92 (d, J = 8.8 Hz, 2H).
[0635] “CONMR (126 MHz, DMSO-ds) & 164.2, 163.0, 153.7, 133.6, 122.8, 117.2, 116.3, 99.2.
[0636] JXL0799] Aol Uist A3 FAl
\Q/\ Msl (0) \E;/\cozﬂ BIBAL ] Fsc\Q/\,OH ——
—
oloj A czlojotols 0% 82%
CF;3
COH
COiBu CO,Bu
= CN
CN )
F4C.
' :
TFA, DCM
—_—
CF3 NaH, THF a7
68%
CFa
CF,
F4C FoC JXLOTS
[0637] 2
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[0638]

[0639]

[0640]

[0641]

[0642]

[0643]

[0644]

[0645]

o

=50l 10-2642823

Mg (10 mmol, 240mg) E R Bl(stir bar)E F8&3He F&2aE UEsla WFu7|A7]aL o202 33
ANFANAT. o] Hkg Zelazd] R4 tholod o E(32m) B BlA(Egfo|Z R 2wE)dd B Enlo]=(8 n
ml, 1.46m0)E H7bakdct. o] whg EFHES wubalal 3087 ¢ FFAI7|a, o)A o] Whg ZElao] 23
¥ Zglojofo]ln Buk(5g)& Hubskth. 1A1ZF Foll, whg- TLCol o] vteERA mie} o] duH AT, of &)
Mg ¥2S o3 AAs, s AF shol SHAZAT. ZAR IN HC1(20me) S H7heta, 4EES oJ14A)7]
3 AZRANA X MRS AFs.

awgk vbE FEskE FEtaas Westal, I H7IAI7IAL of2 o 33| AFHAIZTE. o] Fehsded] ¥

o 0

olZZZ2uvek(20m¢) % DIBAL(ZAF F 1M, 6 mmol, 6ml)<S FH7Fek3itt. 78CollA o] wks Zeprzo] Ax t}
FZ2HE(10m) ol &A1 22 FHEA2H2 mmd, 544mg)S H7FSFA T, 2413F Fof, wh
LERA mkel o] ehAEAaL, olojx 3}t lshetRE (10m) S H7MgomA whg FAA AT =3 E
S ol 2R 2 HE(20m X 3) SR FE3IaL, F74S §ate] SAFLY] oA FEAIZY. g A 2
g A2vEaHT (i ol HOE = 10:Del o3 HAAA A= BAE 2-(3,5-°9|2(E
zZoE)Hd)o&-1-&(58&: 90%, 464mg)S A|T3FA .

o222 -vwet(2m) ZF 2-(3,5-H| = (Egfe]EF 2 d) v d) ol &-1-8-(0.2 mmol, 51.6mg)<] &<
Eo}1(0.22 mmol, 31x0) B A3bel A (MsCl, 0.2 mmol, 17x)S 0ColA H7FsFAk. 1A17F B¢k wk & wks o
TLCo of&] vebd ube} o] AnHAvh, MYHE Zoh=a fod 3715 24 Fo=zx &ulE AAS .
g EHAl 2 AReEIY I (G ofAEolE = 10:1)9 o3 HAAA EAHE= AAAE 3,5-°2
(Egfo]EF e 2WE)Huvld WXy o]E(5H: 82%, 55.1mg)E A|F33T).

NaH(60%, 0.22 mmol, 8.8mg) ¥ wuk w}E 83t Zet~3 s destal, AF wj7|A7]a, of2ro =z 33| A
FTAAHY. o] Wkg ZExAd F4 THF(3ml) b, THF(2ml) 5 tert-%8 (E)-2-AFo]o}ie-3-(1/#-2E-3-4)o}
ALY E(0.2 mmol, 53.6mg)e] &AL HIFE. o] WhE EFES 308 FoF wwtelal, o]ojA 2mee] THF
% 3,5-H|A(Eo|EF e 2 e) e debd X o] E(0.164 mmdl, 55.1mg)E 7}, o] WH$ES 242]3F
St wykskal, 23k NHClL &o@ wkg FAAZT. dojxl E3ES TolFR R eH(4mlX3) o2 FE3}aL
T3S Fete] SHFTEY] AdelA FEAZT. IALE EHA 2 ARvE2HI(FAdE ofAEolE =
10: Dl o&) ZAAA HHst= AHES tert-HE (B)-3-(1-(3,5-H|&(EFo)|Z2Z e 2 ) AV E)- 1A E-
3-U)-2-Alojoli—ol AL H O E(F&: 68%, 69mg) S AlF3I3A).

golZZ2vetm) T "WE tert-39 (£)-3-(1-(3,5-R| = (Eg}o] &5
of-olAH ] E(0.1 mmol, 50.8mg)e] §qol] Efo]EF 2ol ELK(

g EFES 21TColA 308 B¢ wwHkelia, A w7} A EH A,
dAdE o, MEE Zgaa g FUE ZE2A Fo
E(F2H/EtOAc = 5: D)2 5 WX 103 MHstaL, v=4
CHFHoR, AEY FEE NRY 93 xﬂ EA=

S 2re) A E)-14-9E-3-9)-2-A}o]

(395, 0.3 mmol, 34;16)3 X47}0}Oﬂ1;]_ o]

w-g-o] TLCO <& el upse} 7ol

A kS S s SUAZY. 2AE 2] & £

BoEol B Atgkd wjzbA] TLCOl ofal] RUE k3
& 87%, 39mg.

>~

g

(B)-3-(1-(3,5-H|&(Egto| EF o2 e) A E)- 1A E-3

rLI_.

d)-2-A}o] o} im0} 7 H4H(JXLO79)

1
H NMR (500 MHz, CDsOD) & 8.51 (s, 1H), 8.14 (s, 1H), 7.83 (d, J = 7.3 Hz, 1), 7.74 (s, 1H), 7.52 (m,
3H), 7.31 (m, 2H), 4.64 (t, J=6.4 Hz, 2H), 3.35 (t, J=6.3 Hz, 2H).

“C NMR (126 MHz, CD:OD) & 165.3, 145.3, 141.1, 136.1, 133.6, 131.3 (q. Jos= 32.8 Hz), 129.3, 128.3,

123.7, 123.3 (q, Je¢= 272.5 Hz), 122.3, 120.3, 118.1, 117.6, 110.6, 109.6, 94.1, 47.8, 35.0.
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[0646]

[0647]
[0648]

[0649]

[0650]

[0651]

[0652]

[0653]
[0654]

[0655]

[0656]

SSS0dl 10-2642823

JXL080S] FAdel uigt Ad A

CO,E
GO,Et W
R
caaH DCC DMAP "
DCM %o JXLOBO
o
CF,
Fol

ol 222 W e (5ml) T g (£)-2-Ato]o}-3-(1/-21E-3-L)olaH | E(0.5 mmol, 112mg)e] &Ml 2-(3,5-
H| A (Egto] 220 2|g)wd ) oA EAF(0.55 mmol, 150mg), DMAP(Zwi=F, 6mg) = DCC(0.5 mmd, 103mg)S 0C
ANA H7EeRqlth. o] EjFES 21TC7F HES hal shEwh wykeiglvh. WA MEES o fA|7]aL, dojxl &
S A T FFAAG. 2AE E9A 29 AREIHI (4 ofAEHOlE = 10: el o3 AAAA =
At AGE(GE: 78%, 192.6m)S A&,

dd (B)-3-(1-(2-(3,5-H| 2 (Ego]Z2F o 2vd)ud) oM E )-UF A =-3-Y )-2-Alo] o} .o} = F & o] E (JXLO8O)
'H NMR (500 Miz, CDCls) & 8.90 (s, 1H), 8.52 (s, 1H), 8.49 (d, J = 8.1 Hz, 1), 7.88 (s, 1H), 7.86 (s.
9H), 7.78 (d, J = 7.5 Hz, 1H), 7.47 (m, 2H), 4.50 (s, 2H), 4.41 (q, J = 7.1 Hz, 2H), 1.43 (t, J = 7.1
Hz, 3H).

“C MMR (126 MHz, CDCls) § 168.0. 162.2, 144.2. 135.6, 134.4. 132.3 (q. J.:= 33.6 Hz), 130.1, 129.8.
128.8, 127.8, 127.3, 125.5, 123.1 (q, Jo; = 273.3 Hz), 118.3, 117.1, 117.0, 115.9, 101.8, 62.8, 41.9,
14.3.

JXL0839] el o A3 A

HO, cl HO,

—~0 o 0 ~ Yen
N NaCIO;, MaH,PO; W (coci, oom N Ne”NCogE N
—i—- e ——
LDA, THF, -8 °C
FiC )v FiC FiC R
oL4E

CFs CF; CF; JXLCBF;’

O E(60me) F 1-(3,5-H| = (Egto] EF e 2’ )il d) -1/ E-3-7F B ¢ dl ko] = (10 mmdl, 3.71g)9] &<Hol 6
m & T 2-vE-2-F-e(9ml), Nall,PO,(39%, 4.4g) 2 NaCl0,(6.6 mm, 6g)Z FH7}skitt. o] Whs EdES
21°Coll A 24713t ot makabgiek. whg-o] TLCOl| ofs yebdl miel o] iy Fol, whg &uiE AT

%Oﬂﬁ ZA R, 22 QRS od oA EH)E(Bm) E E(30m)el &7, dd o}xﬂﬁﬂ O] E (30md X
NE FEsYPT. 714 Feta, SAVEFOR AXAT|L, ASZLY]) YA SLAZATE. TAS Z A
Zd AZvtEa v (Akole olHHOIE = 2: 1) o3 HAAIA HEH3= AHE 1-(3,5-0| 2 (E0)| 2T L

) NA)-1FAE-3-FHEA (55 89%, 3.44g)S A &3},

e GARRE Y FHEAA(5 mmol, 1935mg)S 83k ‘El‘“ oHk v 7FA 100m S vtg SgagE Y
otar, g wjrlstar, ofzow 33| AFHAIZT. o] FehzAd 50me] trelERmuE B sk (25
mmol, 2.1m¢)& A7FstGiTt. o] WhE ERFES 21Tl 1.5A1F St wrkatgivt. v &wjE ol o &
A7) Foj e ThE @Al ARSE QAT

b wbE 7R 100me et vbe EEkaAE "Westa, Ay wyjsha oo s 33 AT
Aol tjojofol X 2 Aol (5.5 mmol, 765u0) E THF(10m)E H7bskar, o]AS 78CE WA FLE. o]
o nBuLi(3AF Z 2.5M, 5 mmol, 2ml)E A A3 FH7IsIATE. o] E3ES 308 FoF nukdl Fo, o] &
THF(10me) & o€ 2-x}ololr-olAlH| 1E(5 mmol, 59010) 9] &BS A A3 HrlelFrl. o] EIES 14
ankek & o] whg E3MEC] THR(5me) 5 Dstold(ShA o] DAZFE ] 5 mmo) o] &H& AA3] H7tsladt.
IAIRE Fell, =4 IMHCL 8- (10me) S H7bsgho @M whgs FAA7)aL, oE ofAlE|o] E(10ml X 3) 2 FE3}31
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[0657]

[0658]

[0659]

[0660]
[0661]

[0662]

[0663]

[0664]

[0665]
[0666]

SSS0l 10-2642823

t}. %7]%% %Lé}l, FAMYEFOR AXA7A, FAFEI| & FHAHT. LAE YA 2 A=)

cole olAEIo]E = 10: 1)l o AAAA HHst= AAHESQ] dE (2)-3-(1-(3,5-H| & (Ege| &
iuﬂ‘a WA )-1F2AE-3-Y)-2-A}o] o} =-3-3} o] EZA| o} T H & o] E (JXLO83 )& : 80%, 1.93g)= FH7}st%d

9

'H MR (500 MHz. CDCls) & 14.61 (s, 1H), 8.67 (s, 1H), 8.31 (dd, J = 7.0 1.3 Hz, 1), 7.84 (s, 1I),

7.57 (s, 2H), 7.33 (m, 2H), 7.21 (d, J = 7.4 Hz, 1H), 5.53 (s, 2H), 4.40 (q, J = 7.1 Hz, 2H), 1.41 (t,

J=7.1Hz, 30).

“C NMR (126 MHz, CDCly) & 179.1, 172.2, 138.1, 136.0, 135.7, 132.7 (q, Jos= 33.6 Hz), 126.9, 124.5,

123.7. 123.6, 122.6, 122.9 (q. Jo.= 273.4 lz), 121.8, 118.3, 110.1, 109.6. 73.1, 62.3. 50.4. 14.3.

JXL0849] FAjel Uist Ad FAl

Ho  COsEt aco.  FOEt
—2 —
CN CN
N N
N Accl, 3] 2] ol N
_—
FaC B X
CF3 CF;
JXL083 JXL084
ol 2= 2w eh(10ml) 3 JXL083(0.5 muol, 240mg)e] &el| elwl miol, 4040) 2 ¢ 8obAE (1.0 mnol, 84
w)S AR, o] ¥ EFES 1AZF o wukela, TLCE P%"] HAa9 S YeEdAe. e E2
23 fell FVE Z2A go2H Hkg {ulE FTAA e FYA 2 A2vtEa g (Hikeg of

o},
AHOIE = 10:Dell 9Jal HAANA EHste AFEA o8 (2)-3- O}HIEM -3-(1-(3,5-H| = (Ego| EF L2
) )-12A E-3-9 )-2-A}o] o} o} T H H o] E (JXLO84) (481 86%, 225mg) S #3345 t}.

H ONMR (500 MHz. CDCly) & 8.56 (s, 1H), 7.90 (m, 1H), 7.85 (s, 1H), 7.61 (s, 2H), 7.32 (m, 2H), 7.24

(m, 1H), 5.51 (s, 2H), 4.29 (q, J=7.1Hz, 2H), 2.48 (s, 3H), 1.36 (t, J=7.1Hz, 3H).

“C NMR (126 MHz, CDCl,) & 166.9, 161.4, 137.7. 136.2, 135.5, 132.8 (q, Jos= 33.9 Hz), 127.0, 126.7,
124.6, 123.6, 122.8 (q. J.:= 273.4 Hz), 122.7. 121.8. 117.7. 110.7. 109.8. 89.3. 61.8. 50.5. 29.7.
21.3. 14.2.

JXL0859] FAld thdlt Ad AA

HO. CO,Et cl CO,Et
"— Fe—
CN CN
N N\
N POCI5, EtsN N
—»
FiC DCM, &7 FsC
CF3 CF3
JXLO083 JXL085
ol 22 2w eH(10m¢) F JXL083(0.5 mmol, 240mg)2] o] Etolo&olwl (1.0 mmol, 139.5u0) L FB}ELA¥F

(0.55 mmol, 52010)% H7}ekqdch. o] Wk E3ES 1A7F ot 3kF o] mwralal, TLCE whgo] ¢4
et e Eekaa 9ol 378 524 Foes ukg 8 SEAZT. AE ZEA 2

ntE 2 I (A4k o " ol Eo]E = 10: 1) o3l HAAA HH3= AGE] 8 (2)-3-(1-(3,5-H| = (Ego
Zzo2vd)Hd)-1F05-3-Y)-3-F 2 2 -2- oo} zo} T H# o] E (JXLOSS ) & 84%, 210mg) S A3} tt.

rﬂ
Lu o l-t
o ut

olo
5
=

2
{1

-

—
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[0667]

[0668]

[0669]

[0670]
[0671]

[0672]

[0673]

[0674]

[0675]

[0676]
[0677]

[0678]

[0679]

SE506 10-2642823
'H NIR (500 MHz, CDCl;) & 7.91 (s, 1H), 7.85 (s, 1H), 7.77 (m, 1H), 7.65 (s, 2H), 7.63 (s, 1H), 7.30
(m, 2H), 5.48 (s, 2H), 4.18 (¢, J=7.1Hz, 2H), 1.18 (t, J = 7.1 Hz, 3H).

“C NMR (126 MHz, CDCl,) & 161.0, 155.6, 138.1. 136.2, 135.4, 133.4. 132.7 (q. Jos= 33.7 Hz), 127.1,

126.6, 124.5, 124.3, 122.8 (q, J¢= 273.4 Hz), 121.5, 115.8, 122.1, 110.4, 102.5, 62.4, 50.0, 13.9.

JXL086S] FAdel uigt Ad A

0
Vp~OEt
=0 okt
Ta—
A ?Et CN
NC/\ P/OEt \
N Il
o N
F3C L-= =3, EtOH
50 °C, 244] 7+ F3C
90%
CF3
CF;
JXL086

toldd (B)-(2-(1-(3,5-H| A (Eglo| ZF L 2H g )l A ) -1 A E-3-Y )-1-A}0] o} v d ) E A F 1| 0] E (JXLO8E)

Net&(Bml) T 1-(3,5-H|A(Ego|E2F 2 e )il d)-1/-QE-3-715 22 dslo] = (1 mml, 371mg)2] &Nl t}
|l " Alolofr-wEE AH o] E(1.398, 1.3 mmol, 204x0) ‘;‘ L-ZZ (40 mo%, 0.4 mmol, 58mg)S H7Fstgict.
| WHEES 50Tl A 24417 FF wnkslgich. TLCol o8 vleRd vk} o] whg-o] $bA Fof | /e Eekx
A 9ol T71E 52 oM vy &ulE FEART. 2AE EUA 2R AReEIHI (oY oA
HolE = 2:1)d 93] HAAAA EHste BJE JXL086(F&: 90%, 477mg)<S A|&3FAtt.

o

'H MR (500 MHz, CDCls) & 8.55 (s, 1H), 8.33 (d, J = 19.7 Hz, 1H), 7.86 (d, J = 7.9 Hz, 1H), 7.83 (s,
1H), 7.58 (s, 2H), 7.31 (m, 2H), 7.22 (m, 1H), 5.54 (s, 2H), 4.21 (m, 4H), 1.39 (t, J = 7.0 Hz, 6H).

“C NMR (126 MHz, CDCls) & 149.8. 138.3, 135.8, 132.7 (q. J.:= 33.7 Hz), 132.6. 128.2, 126.8. 124.5.
123.0, 122.9 (q, Jor = 273.4 Hz), 122.5, 119.0, 117.8 (d, Jo, = 11.3 Hz), 112.2 (d, Jo, = 18.9 Hz),
110.3, 91.6 (d, Jo,= 207.9 Hz), 63.2, 50.4, 16.3.

JXL095E JXL086d H-ALSE A= o8] A3,

F;C

CF3
JXL095

tholdld (B)-(2-(1-(3,5-H| & (Eo| 2R 2HE) il d)-1F3 E2[2,3-b]H FD-3-U)-1-Ato]oheH| ) EA R
Y| o] E (JXL095)

1H NMR (500 MHz, CDCls;) & 8.58 (s, 1H), 8.46 (dd, J = 4.7, 1.4 Hz, 1H), 8.24 (d, J = 19.5 Hz 1H), 8.20

(dd, J = 8.0, 1.4 Hz, 1H), 7.82 (s, 1H), 7.77 (s, 2H), 7.32 (dd, J = 8.0, 4.7 Hz, 1H), 5.67 (s, 2H),
4.22 (m, 4H), 1.40 (t, J=7.1Hz, 6H).

“C NR (126 MHz, CDCly) & 149.2 (d, Jop = 8.2 Hz), 147.4, 145.6, 138.6, 132.4 (q, Jor = 33.7 Hz),
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[0680]

[0681]
[0682]

[0683]

[0684]

[0685]

[0686]

[0687]
[0688]

[0689]

[0690]

SS50l 10-2642823

132.0, 127.9, 127.8, 123.0 (q, Jo¢= 273.4 Hz), 122.4, 119.9, 118.9, 117.4 (d, J.-, = 11.3 Hz), 110.5
(d, Jep=19.5Hz), 92.8 (d, J, = 205.1 Hz), 63.4, 48.3, 16.3.

JXL0969] FAjel Uist Ad FA

o]
\‘P\,OEt O‘\p ~OH
OEt “oH
— —
CN CN
N A
N 1) TMSBr, DCM N
2) MeOH
FsC F3C
CF3 CF;
JXL086 JXL096

(B)-(2-(1-(3,5-H| 2 (Ego) ZF 2 =29 d )2 )- 1A E-3-¢ )-1-Ato] o} = H| ) E A EXH(JXL096)

tholZ R 2 eh(2me) 5 JXL086(30mg, 0.057 mmo)e] &HE& 0CE WztA7|, HEREeo]de e (40ul, 0.3
D& ok=t st A7bebglnh. o EftE& 21CT7HA 7R2AI7]aL, 12A)7F g¢k abelglvt. &lE % shel
TAI7]aL, ololM dojxl dAbE W'k (2ne)ol S AR, o] EfFEE 21TelAM 2AF gok ankshgivt.
& ool e SR =2E SUAA Q1A JXL096(SE 92%, 25mg)S AT ST

rln

H ONMR (500 MHz, CDOD) & 8.58 (s, 1H), 8.25 (d, J

19.6 Hz, 1H), 7.90 (s, 1H), 7.87 (m, 1H), 7.76
(s, 2H), 7.45 (m, 1H), 7.31 (m, 2H), 5.75 (s, 2H).

“C MR (126 MHz, CD,OD) & 146.7 (Jo,= 7.2 Hz), 140.2, 136.1, 132.1, 131.9 (a, Jor= 33.7 Hz), 128.0,
127.2, 123.8, 122.3, 123.2 (q, Joi= 273.4 Hz), 121.4, 118.2, 117.4 (d, Jo, = 11.3 Hz), 111.5 (J., =
18.4 Hz), 110.5, 94.6 (d, J.,= 201.2 Hz), 49.1.

JXL092¢] A4 thdt Ad AA

CO,tBu CO,H
CO;Me 0 4
CO;Me COMe
A N cN
i Ne” > Nco,Bu N TFA, DCM N
—_— —_— N
L-= 83 , EOH N 90%
FiC
¥ 95% FiC F3iC
CF
R CF; CF3

JXLog2

olgke-(3ml) & ¥ 1-(3,5- H])\(EE}O]%—?—S_EUﬂ%)?ﬂﬂ)—3—£°]—1H— E—4-7}1E Aol E(1 mmol, 429mg)2]
GMof| tert-HE 2-Alojol ol AE|o| E(1.39%F, 1.3 mmol, 183px0) ® L-3 EJ( 0 ml%, 0.4 mmol, 58mg)S 3
7FatSitk. o] REEES 21TolA 124171 } Rt i"%’lé} , A 3 A7 AAR AEEHAGT. S 95§, o
SEol WHEFCu)E kY. aAlE FEY Z2ur] o] os) #ejA7]aL, ECnx3)E AlFsta A
AA BAS e BEES ATttt F8: 956, 524ng.

s
%

(B)-3-(1-(3,5-H| & (EFo| SF 22 €)Wl A )-4-(H FA 7FR ) -1 A & -3- )-2-Ato] o} =m0} T A 4H(JXL092)

ol 2 W e(2m) Uﬂ% (£)-1-(3,5-H]| 2 (Ego] EF 2w &) M2 )-3-(3-(tert-F-5FA] )-2-A} o] o} - -3-=
AR I -1-A-1-U)-1FE-4-FFE A E o] E(0.5 mmol, 276mg)e] &Ho] Ego]ZF OEOM]E*P(W& 1.5 m
mol, 0.2m)< H7}akict. 01 HkS- 59 21CoA 30% FQF wnkalgla, A w7}
TLCo ©]3l b wie} o] kA of, /e ZEa3a 9o TS & L%

Ak, 2AE 2me] & EFE(HL/Et0Ac = 5: 1) o3 5 WA 103 AlH3ta, HSA EeEo] BT Akg
A wj7tA] TLCel o3 EUEREitt. HETHoR, AAES 5= MR ofs) A=sTE. FE&: 90%,

_&
9
ud
T
o

-

=3
A ¥



[0691]

[0692]

[0693]

[0694]
[0695]

[0696]

[0697]

[0698]

[0699]
[0700]

[0701]

[0702]

[0703]

[0704]

SEE530 10-2642823
223mg.

1H NMR (500 MHz, CDCls3) & 9.09 (s, 1H), 8.58 (s, 1H), 7.75 (d, J = 7.5 Hz, 1H), 7.68 (s, 1H), 7.47 (s,

2H), 7.34 (d, J=8.2 Hz, 1), 7.20 (app. t, J =7.9 Hz, 1H), 5.51 (s, 2H), 3.87 (s, 3H).

“C NMR (126 MHz, CDCls) & 167.8. 165.1, 149.5, 138.2, 137.2. 134.8, 132.3 (q. Jo = 33.7 Hz). 126.8.
126.2, 125.5, 124.8, 123.3, 122.8 (q, Jor= 273.4 Hz), 122.3 118.2, 114.7, 110.9, 97.2, 52.4, 50.2.

JXL0949] A4 thdt Ad AA

COH O\ NH,
Y
“a—
CN
b \
. 1) SOCl,, 35
> N
2) H20 5 30% NHs
ul A
FsC il
. 85% FsC
cl
s CF,
JXLoo1 JXL094

(E)-3-(1-(3,5-H| & (Ego| EF e 2r e )Ml A )-1 A E-3-9 )-2-A}o| o} =0} = H o}ml o] = (JXL094)
(B)-3-(1-(3,5-R| = (Eglo| ZF o 2we )l d ) -1 E-3-Y )-2-Alo] o} o} HAF JXL001(0.1 mmol, 43.8mg)}
A3E] 24 (0.5m) 2 EFES 1A B¢ AF stell 55 F, dojF Aol S 1mee] WAle] &
A 713, FF 30% dRYH1Im)E ) S 21TColA 24A17F &QF wkslsitk. TLCO
oa] YEhd upel o] wkEol 9bA Fof wke &u|E XF sl FIARAT. nAS S 4Y AEvED
N (GAakolE oA H o E = 2:1)°l 93] HAAA EXste AAHE JXL094(5E: 85%, 37Tmg)E A T3+ ct.
'H NMR (500 MHz, CDCls) & 8.70 (s, 1H), 8.47 (s, 1H), 7.92 (d, J=7.1 Hz, 1H), 7.85 (s, 1H), 7.58 (s,
2H), 7.34 (m, 2H), 7.23 (m, 1H), 5.55 (s, 2H).

“C NMR (126 MHz, CDCl,) & 163.0, 144.8, 138.1, 136.0, 132.7 (q, Jos= 33.7 Hz), 132.5, 128.6, 126.8,
126.1, 124.6, 123.1, 122.9 (q. Jo;= 273.4 Hz), 122.6, 119.3, 111.3, 110.3, 96.1, 50.4.

w g F7ke] A Al gt flelA ZIAlE A FARRE el o8 Az 4 o

olE stgtEo] MEe ZHOE AiS FHAL 7 AJ=AE AAs] fete], B dHEAES wjdE A
X5 SIEER AEeta wnb vloledt)Z nlo]l o e ue] wo]H] ojdelo]lAE AMEE|A wig wiA| A ]
oJE $#F& ZHA3HY. s okshd, widkd AU AEE DNSO, UK-5099(IE3k JXLoOlolzl A AH), Ei
o AA el AAE 2] AR SFHER 24 WA 30413 B AEletar, wiA FEHO|E S SAS
Axe B AR X&7)7bel] tjalx] Aarstate] AlEe] gEHOIE Aikg (nml SHOIE, WR) AxE, ATH &
5313

&, ool K509 SrAbllel e, S7kE elolE S 4%
AESE % 1300 mASC] ek, SRS rye Ax o
otk WEe] AFE FAsel © 109 Lehdl vhsh ol SR A3l K502 Attt

)4

2k F7le did sl aee AAs] ste], vh-Ae S 5090 W=sta, 25§t shFdY =
Aol et & Aol AR stekEt @A s A9 w4 ARsta, ARE A, = 1ol dEkd Hkek
Zol, AldHW ofAlolel A FECE LS FXA7= THS Y BE fFAMIE 25 gl dAA
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[0705]

[0706]

[0707]

[0708]

SSS0l 10-2642823

A AFANE Aol Absadn,

=
2 odgel AH ANFHI = HAAT, 4] WAAE ARA] ofet dAdeld, B wel g W
Aol B WA % olstel FTUAT AES 9 G FHH Aolh, B oage] WA WA B 4

o] S7hEel B welek @ AaaelE, aea Olﬁif& gt oA 2 HAE Fxste] dAE oo .

=74 7] -A 7]

EHIb
HFSC HFSC
Epi a6low o6hi
39—
: anv‘l Ldha
— RS | sox0
S Pee wes | -1
39 —
EdIc
FA7| FA71-H7I -2
th ) ’—; — /’ ey T————
%*ZOPTY : _ l




EHI1d
. row1
p=0.002
o
o W
o m
qaru e
%)
& :g
—
s 0.
Epi HFSC HFSC
ablow a6hi
Edle
HFSC 43 HFSC AbT HFSC -4 o
C [~] Zxax 2=ga
= G6P-F6P G6P-F6P
FBp | |ree
el DHAP el DHAP
b o 3PG e 3PG
T ZH|0|E ... 2iH| 0] E
% ‘ |EZ0]E ng ‘ A EH O E
Lol akG ns L aKG
. EPATE [ E=g A2 ulo]=
ns =n1H|0]E ns FotElol E
s UHHOIE ns | || |=eEo0lE
17 [ 17 0 2 0
S 4o 22 A 2
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=W
04152015-SAMPLE-P3
W
T3
T
© 3
S
o
:_ -— I[ T "I“"I"I T T T T ||||l|| L} llll'”'
w0 02 10° 10 10°
Ed2c
+2H o] E -ZtH 0]l E +2hg 0] E ;+HC +2hg o] E ;-HC
™~ p A & /_: ;
R B I iy g ooV AR PP ¢
Rl 2’ T oh T ﬂ/:‘i" " # !
(AL i i o S mrid N
<5 . TR @ .. SRS f f_-_'. o J,- -
Ldh ﬁéllélE £k 1S "' :i' ._{-;"‘ : -“_. =
EH3a

THIE ZF: d3-FAA SA=

o Fa +E |53 5%
o NES =1.72 A= = =3 FiES
4 p=0.010 Ldha 341 3.39
Aldoa 501 2.90
® 015 Aldh1a3 869 2.30
4 Aldh3a2 1046 2.09
i Hkdcl 1097 2.05
Ho 005 Pdhb 1191 1.95
Tpil 1472 1.71
N Fbpl 1511 1.68
005 Adhs 1735 1.54

L] 2,500 5,000 7,500 10,000 12,500 15,000 17,500 20,000
A=H HolgHMENA 52 Aldh7al 2020 1.36
L CTERY |

HF-FNAH FAX mmuoeoio)

12 0 -12

| [ H ‘ Gm5506 2210 1.28

re
ol
2
-]
oo
=
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Ldh 4%
(FACS %+ 4)

08
0.6
0.4

0.2

—® e

Ldhb Ldhc Ldhd

p=0.002

Tel Tel-Ana
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ZH3b
FA47) 0l FA71-447)9A ] HFSC(ulo] 2z o] &l o])
FHHE % AF FAA .
018 oA A} AE =2 =%
016 NES=1.45 = = =3 A=
@ o p=0.076 Pgam1 58 21.9
e Pkm2 92 16.2
T 010 Pfkl 234 9.6
|H o008 Gapdh 262 8.9
B o006 Ldha 342 7.4
:E - Enol 993 3.9
. Hkdcl 1676 2.8
] Pgm2 1735 2.7
Fbpl 1919 2.5
R o 2,500 5,000 7,500 10,000 12,500 15,000 Adpgk 2265 2.2
AYH dolgAEA 53 TS T e
RO il Aoy | oats | 20
SE-THA A G AR} (MMU00010) Hk3 2734 1.9
ﬁ Pkl 2791 1.9
' .=} Pklr 3234 1
60 0 60
NEgFreH]
EH3c
20000 ~
ss: p=0.009
U:_)j L & Tel
i\E % 15000 4 L e Tel-Ana
.
5 ¥
b 510000
il
T
0 2 5000
= p=0.03 p=03 p=0.04
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oin
]
Jm
9!

EH3e
A8 E HFSC = A3
FA71- FA7I-
27 A3 24471 FA7] A7 A1
311 2
GEP
F6P
Pyr
Lac
‘" 0
A S5
E4a
S 4000 A 0007 , = 20000 .
& o TelAna : E—An;“:;“ s . i eroes
<k = 3000 pag: - T I 15000 3
e
T - i o
S g = 'y & - ? 1o, e
T oy 1090 . s o 4 el TR
P8 |a v v e 1% 4
= Gli1 Gli2 Gli3 Lef1 Axinl Axinz  Cendl Miki6Tip Pena Soxd
EH4b
FAZ] (A1502) FA471-4727] (A70Y) 2471 (#1902)
Ki67 Ki67 . D Tl T i
-,,,\»—-_,:“\A, Y ‘.‘,0;.-.__,»\';« AR W W ‘..-.""f". Y M “
it S oy, : (»f # . f?-r < - i >
— o Y i &
CRg (A ¢ & - > @
s -
- 2 o ‘:“ ; ‘E
ga . g el - -
e . - ) g - .
— - g T
: — B AN e PN
EH5g
K15CrePR;Mpcl+/+ K15CrePR;Mpcifl/fl

LS - . -

3803
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EH5h

A8 E HFSC
Mpc +/+ Mpc-/-

14 —| - Mpci

o e p-od

p=0.0006
2
1
05 I |
0

Mpc +/+ Mpc -/-

Ldh 84 =
(FACS ©& %)

EHb5d

K15CrePR;Mpc1+/+ K15CrePR:Mpcifl/fl

K15CrePR;

Mpcl1+/+
& ! - ‘; " » -\' _f';,f s
K15CrePR; = = ¥ GO -/r’;,..—:"_:..\l :,:
Mpcififl - 0 (1 T s,
g Sy osadt S .v/“;‘a."_' > e
5 LY L d .(
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EH5f
Lgr5CreER;Mpc1+/+ Lgr5CreER:Mpc1fi/fl
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