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(00781 FL A, AL TAIIE H U R Hrom &M v i) — T -
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ghz Cl =~ Phz CI
-.,%' I N P,

L s < o

Ru‘,«r | o |/
F'/ ' Cl <: " P/ l ‘CI
Ph
th,N‘ * Me | 2 N
H H

Me ol

[o082]  RidfifbinZ b HA LN A

[0083] (1) idfifk 77 rb R F B T 1 oo 4 1) S B2 e 2 ) SE A e B0 1, FE R A R 1)
SO AT J T 7 She B8 A A 7 P e s 1 5 VAR L S B A R P e R L A A AR TR RE B T
B A A VI A SRR G, HLAS B F PR S 0 F= 2 flee (B 38 R - 7ok, iR fiEfL
FRE A8 1 A0 0 3 - 75 FE AR  J 30 05 5 - 05 R HUAR S 2 34 05 22 - 3R 5 SRR W e 2R AL 5 A
X SO T B A SE I T S5 PR i 4 0 2 - O S AR L A A 5 A -
T FEIUAR S H A 75 5 - A 05 BRI F- 1 — R &4

[0084]  (2) LiRMEALFI R T GIN—AFHEdl, EA RSB LA T W B FEK, L5 A
BE— DR, o B PSSR, HFRR T A

[0085]  (3) bidfifh rld i 3l 1 45 o A ORI 2R & (1 DR AL FF- Mo - M T IBE , STl {42
I JRIR 1 A TR I B R AL S 3R A T —Fh T B2 L BRAN R s i 42

[0086]  (4) L iRfifb 7 ml LB AR R F 25 5 F S5, 7 M =00
0.1mol % ~1.0mol % it AJ DA oy BRI SEE A A W il 4%

[0087]  — szt Jy T — SR BT R O AL AR )25 92, o I sty ) e 0
AT —Fhifl & 5 v, B3 W N 2P 3R

[0088] ¥ Fif XA 5 B — B AARTE B — I 75 R s L, 1) % v TR AR

(00891  f Hh ) A 15 58 O AAAE 28 9 70 R S S, i) £ AR AL 7)o

[0090] e, BORAACH = (Z 2R 365 —SALET - 1 B IR AT ORI B W 44 1 s LI v

RS
091) S RARA R [Ny S 25N sk CH=Ci U,

HN—H.

R? = 2 R!\ 2
o ﬂ N FER . \= >,_i -S>__(H B * W
AR T K\—N/ HN—H . [—ﬁ/ :-ma——m -+ N g ¢ —

[0092] 3 v, R 4 BEER o 5 AR B o o v ) — o 30— 25 b, R4 19 €, ~C M MR e 3
JeCy~=C ) PR e v () — b o AR 3 3, R®3% 19 - CH,, - CH,CH, « - CH,CH,CH,,~ -CH (CH,) ,+ -C
(CH,) ,+~CH, (CH,) ,CH, JF A 2 B 1. R A L S o g — o,

[0093]  R*M[H-CH-+3,5- (C(CH,),) ,-CH,-+3,4,5-F,-CH,-3,5- (CF,) ,-C,H,- F5-
OCH, - CH, - HH i) — il

oosa]  SLffs, TESeek s, wreikit e (oo C}ﬁ i G)—(J

N HN— N HN—H .
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=N =N =N - e —
Qh{ﬂ‘ C *(k @*ﬁ‘ Q*f Q*Qm_ﬂ | Qh{f

N HN—H

el S pene ol

oo oot oot oL

f[}k_ @,[% )/@/[\ﬁucq:m —Fh,

[0095] 7E EEP AL, 5 AN ARRC A A A 3 — 2P i, SR — ISR B A&

FEANEATH B 2 b —Fh o 58— IR B8 55 — PO AR RN FT SR AR IS A, I s 37 ) it AT

[0096] 7 3 H — > S i 431 ,ﬁﬁEWsLﬁ;ﬁ BCAR BE R T : (1~1.2) o3 — /ﬂﬁ, IR

I 5 — AR R BEREE 91101011881 : 1. 2 0 B IR AR 5 48 — e A 1 BB R B i B Ry Bk

1B, RE A1 1T IR 4 5 28— e A4 e S B 78 5 o

[0097]  FEH A —ANSEHG B, BT ORAR 5 58— I FI BE R EL T (1~10) o 3E— 2D Hh, 5T OK

5B — I A EE JREE 9103 10581 : 8 4 1 Bk AA 5 55 — 550 BE /R LE iR BN Eadk i mT BA

T A R B AN ) B — B AR AE 26— VA SR IR v 1

[0098] 7 A —ANSILit 5], 4 1T IR AAR S BB — O AR AE 55— A U OB, 15 B Hh A ) 2P

BRARAFE T S EAL~ DA

[0099] D ERAL K RTIRAAR . 25 —HC iR 5 56— I IFE20°C ~30°C F iR & 4h~24h, 15 35—

SN

[0100]  ELfAHh, K FHERE R 7 2008 B A4 55— AR 5 55— IR FRI7E20°C ~30°C MR & .

[0101]  JDIRA2 X35 — R M IREEA T 8 , 79 30 565 — I8

[0102]  JDIRA3 K28 — BT IR 4R , 15 2 28 — [l 44k

[0103]  HfAh, X 55 — S8 T W 45 00 20 B8 b, R O 25 1 1) 77 =X

[0104]  JDIRA4 N6 —[E AR AT B 45 L 15 2 4K

[0105]  HfAth, %o 55 — [ A b 47 B 45 d 10 20 B8 b R & B AN IE e o il — 2D b, St
—[E AR AT & e, B AN IEC b, #E T B A

[0106]  gE— D Hh, & H bt 5 1E R IIARFIEL 91 :5~2: 16 & H bt 5 1E O b AR A

bl B L IRAE , BE 654 55 45 5 IR R 4T, 15 B h R AR 26 &

[0107] Ak, 55 ik B A W F@RA:PR) ,R-PRY,.

[o108] K, %/\Rl/\”uzmﬂmﬁﬁﬁéﬁ%ﬁﬁliﬂﬂxﬁﬁf&ﬁ%ﬁﬁﬁlqﬂﬂﬁ il o ELAA R, 75

Fr R FL A R R I (2R IR BN IR S5 A it , O A R I (A DR R AR 5 B e A T A o 2 AR
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1557 B IR A o 2 BB 7 A TR 3k 1A i 2R EBAC D e 2 BB 7 i I 2 ] e 0 0 AR
1) 5 5 L AL it — 2 M, AR 4 BB B 11 - 23,5+ (C (CH) ) ,-Coly =3, 4,5-F -
Clly~+3,5- (CF,) ,-C M, - J25-0CH,-CH, - ) —Fib . B it — 35, 2RI o

(01091 R"ie [ Bk bl 36 A 55 4 e ik B S — PR B 1 — o g — 2B b, R Y% 19 C,~C 1)
W IR B PRI PP B A% L, R - CHLCH,- - - CH,CH,CH,-  -CH,, (CH,) ,CH,- -
Colly~ e — Rk FE ) —F

o

[0110]  fEHA—ASLHEEIH, 285 T RAIE R 1, 2- X (CRIERERL) 2K 1,2-

( )\

K IRFEEFL) - (3,4,5-=F) - & @ 1,2 X (BRI - (3,5- =R

P

) - F o L, 2R (3,5 RUT RS - TR B ) K

( EcC
/

CF, )\

"Qf‘c{:
CE‘PQ:{H 1,2- X (2R FEBEIL) 205 %m% 1,2- X0 (I L) h e
& R

e,

Q
O

«/*O 1,2- W (2R BB T 4%
Iy,
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i} _@ H ) —

O,

[O111]  Z5 5 Frde B HR RRN DU S0k IR Hh 1 22 /D — o 5 Y SR BB 8 v Al b IR AR RN 28 — D
A, FEREHE I s B 1 AT

[0112]  #EHrp—ANSziif b, o (AR 5 A8 — AR I BE SR EL 91 (1~1.2) ok — 24, v ]
A5 8 AR BE R LB AT LA 11 ~1. 1.1 1. 2. 3 )4 5 55 — o AA i BE R HL i B N
IRAE , BEAE AL A )4 5 B8 AR ) SR SR

[0113]  FEH A —ASSLhtifpl e, a4k 5 58 A BE R AT (1~10) o3 — 2P i, Hh[A]
A5 58 VR BE R EL B P DA 12 3. 1: 5801 : 8 K A4 5 58 VA A BE R EL W B o Bk
1B , B WA o [B) AR VA R B 7T 40

[0114]  Hfahh, ¥ a4 | 28 Z FCARAE 28 i OV 12 BRAFE a0 AP BRB1 ~ A2 98 B4 «
[0115]  ZDIEBI K rh R 28 —HCAR 558 —iAI7TE110°C~130°C N iR & 3h~24h, 14328
RN

[0116]  HAAHN, SR FHBE R 7 A AR | 28 ek 5 88 I RIfE110°C ~130°C MR & .
[0117]  JBPRB2. %58 — I BREAT i i , 49 30 56 — U8

[0118]  JPERB3 X 28 —UERIEAT Wk 4 , 15 21 28 [ 4

(01191 b8 I8 AT R Aa I 2 BB b, SR F 980 281881 77 =X

[0120]  JDERBA . 28 [ 44 10EAT B 45 it 15 2L

[0121]  H Al , R H = S e A e 55 [ AR E A7 B 45 o JiE— 2D b, Je s (B Al T
TE B, B A I BT A R P, S S R ARAR L T (T~
20) F S H BT S L BRI RFRLL T B O _E IR , B8 083 HE 4 5 I RO B 4, 49 30 Ak )
)40 B v

[0122]  gk—Hh , % 28 — (A AT B 45 dn 0D IR /T, I A0 < 0 58 AR iEAT Ve ik 1) 20
PR BAARHN, R F IE O e S TE Ibe H B — Fon 28 [ A g AT e % - e 1 B 12 B 253093 I
N & FE) o

[0123] bl SR rph O A ) i 25 7 05, AP IR B, TR A RE 5545, HL s B A 38 i B 0 4
AT BT SE B, A R TR RSCAS A AR AR 77

[0124]  — szt 7 X B ML & BT 1 B 2R A A 0 7 i B G T R P B TE A T SR
BRI S — IRt R B R A S S 5 =R NR S O, S T EE R S
[0125] v, (AR g bk St 77 2R B0 1k oo A 7 Bl o S e 7 =) B 4 v
oA TR ) 1) 28 7 v 2% PR AR AL 7)o

[0126] 5 =& IR FE I 2RV 71 o BE SRV A E N SR, Re 8 o I SR L SR 1 1F— 2D
B TR e T o S TR N U, RE e A A ML S AN B AT B IR iR, B e Bk
Uf 5 /E 2 AR IR AT SR R o

[0127]  gk— 0 Hh, 58 =3 A A0 4E — & fe AR 2 rb iy 22 20— o — SUHR e R R R ()
2/ PR T IR S A A P B R A TR S o T DA B AR B = N B A S I )
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B, 3R] DA 375 FL A BE 0 S 1) A I 77 ANPR T SR e T A e g 25 20—
[0128] i — NSt ), 57 =3 51009 — AU B AN ST I KDV 5T 1) R AT I S
BRI R R Dy (1~2) c 1.8t — D, Rl 5 R R e AR Oy 1 1. 110120 1
1.5:1.1.8: 1802 1.8 S be 5 5 A RE AR AR LE BB DOy B E , BEWS A MRtk &4 fiEfL
701 e B — B A A TR AR A 2 = R, IR SR A

0

(0129) ALk, FSAL AU HIRIN R e Sl XAV BB 1 35

X" Y
P55 RO P 575 3 R RCHRARI R 55 B v 1 —
[0130] AL pfcith, 55 BN ZR I R ol e 05 B b ) 2R B 7 3% B /U T LR T B
JR TR 2 DT ELAHl, 2 P57 BE DI Kt | IR I PR i T A I (I R R IR
O — P IR LTI RS B P A A P55 R s g 55 R T ST B B A AR R SR AL
T o ) P A P A ARG 2 ) B R 1 ST DRI AROHE S TR 74 130 5 47 1) 57
PRI o SR FHAS St 7 B0 (A5 T DA AL SR BSR40, At v 17 AR ) 23 T ST
R 2R A 1) SSORALFR) B S Ak 5 4 X DA 4 Sl ST A 33 L 153 3 TR ISR AL S P ) A il
(01311 RPHFIR®43 S S b3 ] - CH,~ ~OCH, 51 % + ~CF,« ~CH,CH, ~ ~CH,CH,CH,~ ~CH (CH,) ,+ -C
(CH,) ,~-CH, (CH,) ,CH, A [l PR L B: \C H.-.3,5- (C(CH,) ,) ,-C,H,-+3,4,5-F,-C.H,~3,5-
(CF,) ,~CH,- J25-0CH,-C,H, - H ity —Fif.
[0132] e — NS, BAS L & i B N IR & h ) —F

o O OMe o F o ¢
. | Z N /" | Z N /N | Z N N | N
= : = S ! = x : ’
o
o B N X o o
[0133] < N (T 1) NS " N .
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[0134] >
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[0135]  FEEULEAMIE , B2 AN AR T FiR b &9,

[0136]  H Al , AT S A PRI BEJREE N (0. 1~1) : 10033k — 25 1, {40 57 5 R S
A& BE JREE 90.1:100.0.2:100.0.5: 1008 1: 100,

(01371 Hffh, 85—t il 70 5 B 2R A G P BE R LA (1~15) 2100 33— 20 L, 25—
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PR SEAE A A BE R EE 91 :100.2:100.5:100,10: 1008%15:100.
[0138]  FEH A — NSty o, B8 — B iR U T BERH . T AER AR, 58 — Bt iR AN IR T
JRCT B, 38 W DA A A Ak i B B i 7], T B 5
(01391 L fAthy , B AL 770 5 — Bl 350 S B SR A& 7 56 = R iR & NI 2D R
SR FE N 20°C~40°C, e N [A] 95min~15min.
[0140] Kt Ab 7] 28— MR 50 BRI &9 558 =i FR A R B P IR Z a5, I BG4l
PRI 5 B FAd A4 25 R FE 40 R 2B IRCL ~ 2 JRCA
[0141]  JBIRC1 X R MR AT 3k U8, 75 B A WIS -
[0142]  JDIRC2 KA WLIEMEAT Ve TR AN 8 , 79 30 56 — I8
[0143]  HfAkdh, K FWLRI & b A6 B AL R AT Pk o
[0144] R T /KRR AN B WIS T T4
[0145]  JDIRC3 X2 =R AT IR 4R , 19 21 28 — [ 44k
[0146]  EfAkh, K F98E 2818 77 X0 55 = kAT Tk 46
[0147]  JDIRCA K 3E = [EAAREAT $e2E, 15 B F R &9
[0148]  H4AHh, K FH 8 45 & BSURE E AT 1 0 200 28 = [ gk AT 3 4l
[0149]  H 4k, R IEC KM LR A BRINR AR FIX 8 =B r B4 . Fiki 5 4
R BRI AR EE Sy (5~20) : 1.
[0150]  S¢of 2 = [ BEAT AL Z A (R 28 B, SR AR R L N (5~20) 1R IEC bt 5 4R 4 1
IR A T itk e ) .
[0151]  EiRfiEtb & TR RN A T iEZ D B A L A
[0152] (1) iR fEA BT BE AL G P 775K F o pE A7) fE AR R B &/, B
WA G PR e A 26K, ) 25 45 B ) TR B SR AN A W I 7= 28 RN 40 B 35050 1
[0153]  (2) Rt & TR SR T IEE SR AT (20°C~30°C) B Af Pk
(2min~15min) fEAL & FACRA FHERERWEY) , B AT, RS .
[0154]  — st 5 XA HE A BT PR a- KB R 732, A& a0 AP IR
[0155]  FEAGIESARGR T, B v e a - M TA B SR A A0 A A7) B8 itk 7 S A% 355
TEEB VYIS I S, I 25 3R J5 3 s 2k , il F-ea- J I I .
[0156] v, {5y bk St 77 2 A B 1k O e A 7 Bl o S e 7 ) B 4 v
SOV AT i1l 2% 7 325 ) £ R AR A7 o

OH

[0157] ?‘%’}‘J‘Ea*%W@%‘é%é%ﬁ‘]éﬁ@ﬁ?’ﬂm}%m?‘Hﬁa*ﬁ%ﬁi@%ﬂ’ﬂ L AN

I SR A2 RS 3 ARSI AT 552 R - €, ~C B
Ve HUARIIC, ~C, BEAR KRR KRR K I ).

(01581 fEFel NS¢ 1efr, 55 38 R 2 B USRI M L
R = 0 MR R0 2636 8 PR AR M  FP SRR 1 36 BB
I AR 35 Y B = A SRR, LR S T JLRR RS PO 35
33 B AP35 RSB, (R T

(0159 FRARKEK I B 7 2 TR R AR L %5
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[0160]  C,~C HEIRKEIEIL A I 2L U HE S U BE T 0k e T 0 Ak L Pt | IR L B
PRI C, ~C BRIt Jet Ay I i | T s L 3R AR R L bl 3R AR 1 ) — MU € ~C,
BRI R HIN , T e - 4 DI 2840 S W B R B Z kg 70

[o161]  HfAcith, {UAXAYC, ~C BEARGEkE 2y -CH2-CH2-Ph. -CH2-0Bnik -CH2-OTBS . i LA 3!
fitg, FIRAFIH T LR W R (B IEAR Ttk

[0162] SR 1 M 2 I P TG 2R S IR PR P I % 3 P e 1) — o Lk, S A3k
) 55 7 a4 TR 2R A WD EE R EE 9 (0.3~0.6) : 1 e — AN szt SE R H) 5
TH A I N B A R BE JREE 90.3:1.0.4:1.0.5:1580.6: 1,

[0163]  fRE 4K 71115 V8 e o - I PR B 2R Ak S I R R EE DR (0. 1~0.25) 2100 75 o — AN 5Lt
i rh, PR A 550 5 Y g a - I P BESRAL A P BE R EE 90.1:100,0.15:100,0.2:1008%0. 25:
100

[0164] &5 g1t 57 5 VH e e - I I BE 2R S0 8 BE JREE 5 (15~30) 1006 FEHHR—A5E
Tt 45 A 5 28 AP X 5 Y T e - s TR B 2R AL S T BE ZR B R115:100,20: 100425 : 10030 :
100,

[0165]  FEH A — NSt s o, 58 MR DU T BERH . ol AER AR, 58 Bt iR AN IR T
JURUT BB 38 BT DA AR A BB 1R AT B AR A

[0166]  HfAkh, 25U 78 & bt B R BUAARALE 10 1~10: 3 2R 5 & b 1)
RAER.

[0167]  EfARh, 5 B Aitb 125 AR : DL LR 2B /A 1 Bk TR & O ke 571 SR A )2
Mt 7 oo SR = 4.

[0168] L3R AL A T 1o - I P I 0 VA0 B e AR AR R 3647 80 J1 2270y, 19
B F-Vea- I N B RAGA WD - 207 T RGBT SRR Y, A BT 1 4 TR B 2R Ak & P e it
T PR BN R AL & AR, HRYEE AT A SR IR AL R 48 T e Jas T
B, Bl 1R o I BRI 7SR T 10 3 1 4R /3 i B L R 7 K T 100 AR IE — AN D i 30
F157 5, HSIEBR LT

[0169] "IN THI Jy LA Sz it 451 19 15 B, AT SE e A5 Gn e Rk Ud B, IUAS 55 7 Bk AN ] 4 1Y) 2%
JIR LA A ) AR A B B4 R 4H 55

[0170]  SEifs1 - 1~ St fs) 1 - 5HAE 1 FoRpAS [R] i fRe A 751 B i) 46 ik 78, BRI -
[0171]  Sjtafs1-1

[0172] Szt 5] fr B4k o (AL )P ol A i R LA I S

[0173] (D) FEESRY N DR EERECA L 1 = (SRR —&4bEr ID 57 W EBURH

2- (AT %f@tum@aﬁs(gj_z’ VT U R TETE25°C R AT B 120, 75

HN—H)
B — IS N 5 — S SR AT I 8, 75 2 55— UEVR B B — IS A T U AR TR B B —
[l 4, o 28 — [ A i g T &R b, B e R oI IR O et AT B A A8 B R, S
i IEC AR 1 1.
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[0174]  (2) 5 LIRS BRG] R 51, 2- W (IR ESL) ke Q’V“PO TR R R

( )
B, FEAEL120°C R TR RE 120, 15 B 88 R SO, o, FR AR S 1, 2- X0 (R FR RS T e
[ EE IR LE N1 1. 05 o 44 58 — I MR EAT I 908 R IR 44 , 73 1) 28 — [T 44, FH 1E e i 38— [
PREAT M, BR 25 77 AR B =R B o 1 F I Sk — S TR S IR REAT E A A L 1S
A, Hodr, & e 5 SRR AR AL 2.
[0175] R FiBruker Avance 400#4% k34RO F i il 2% (0 4 40 750 AT A% ik,
AR
[0176]  'H NMR (400MHz,CDC1,) :89.05~8.96 (m, 1H) ,8.01 (m,2H) ,7.72 (t,J=7.7Hz,2H) ,
7.60 (m,3H) ,7.33~7.26 (n,4H) ,7.09~6.98 (m,3H) ,6.91 (dt,J=15.0,7.8Hz,5H) ,6.77
(dt,J=13.0,7.4Hz,3H) ,4.17 (t,J=11.2Hz,1H) ,3.42(dt,J=13.1,5.7Hz,1H) ,3.16 (d,]
=11.9Hz,1H) ,2.64 (t,J=14.8Hz,1H) ,2.49 (n,J=14.7,10.2,5.7Hz, 1H) ,2.24~2.18 (m,
1H) ,1.92~1.71 (m,3H) ,1.26 (s, 1H) ,0.77 (d,J=6.9Hz,3H) ,0.67 (d,J=6.9Hz, 3H) . ppm
[01771  C NMR (101MHz,CDC1,) :6158.60,150.98,140.55,139.25,138.09,136.93,
136.06,135.43,134.59,134.50,133.09,132.99,131.63,130.42,130.34,129.95,129.17,
128.58,128.00,127.91,127.88,127.86,127.29,127.20,127.01,126.93,123.29,120.01,
66.85,29.35,28.69,26.12,20.43,19.21,14.85.ppm
[0178]  °'P NMR (162MHz,CDC1,) :852.48 (s) ,52.20 (s) ,36.68 (s) ,36.40 (s) . ppm
[0179]  BIRSCER AR R DI HI &1 2] T MRS b1 :

F'th'u,," | "
[0180] CPMP/T}{’
HoN

[0181]  sEZjfsf1-2
[0182] A< S it 51] ) B Tk vh oCo B A 751 PR 1) 85 i R ARG R
[0183] (1) AR F B BE/REL N1 11 = (= 2R L) —&Ab4T (11) 555 R ZEBURT

2%§$%HWWWWWF€}4V,%%?:%ﬁﬁﬁﬁﬁﬁ%@FﬁﬁﬁﬁM%ﬁu
( YN ®BN—nH)

B IS B — S MR AT Ik U8 15 B R — 8T W B — IR VRO A T R 2% T AR B 2R — [
B S — R T e E, A H A i IE 2 e g AT B A AR B ek, &
fi 5 IE O e ARRREE T 1,

[0184]  (2) ¥ FR AR H a4k 5 (1,2- %0 (3,5- RUT JEIR L) - I 2%
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—

1,2-X0(3,5- ZRUT JIREE) - RFRPRIL) KA BEIRLE T 1 1,05, K 55 — S BB 98 S I I
WA A3 20 [, RS b sl [ 4, B R AR B ORI, B H TR g/
S BEVR £ I TGS B8 ] PR REAT A A, 19 BIEALGR, JLrp, U B 5 SRR AR B EL N L :
2

[0185] Xt L7 B AT HEAT R Mk I, PR U T

[0186]  'H NMR (400MHz,CDy) :89.22~9.11 (m,1H) ,8.02 (dd,J=10.8,1.6Hz,4H) ,7.97
(d,J=9.0Hz,3H) ,7.85(d,J=9.6Hz,1H) ,7.60 (dd,J=9.7,4.4Hz,2H) ,7.55(d,J=1.0Hz,
1H) ,7.47(d,J=1.0Hz,1H) ,7.39(d,J=1.2Hz,1H) ,7.11(t,J=6.8Hz,1H) ,6.99 (t,]J=
7.1Hz,1H) ,6.79 (td,J=7.8,1.6Hz,1H) ,6.49 (d,]J=8.0Hz,1H) ,6.33~6.26 (m,1H) ,4.78
(s,1H) ,4.30 (t,J=8.2Hz,1H) ,3.40 (s, 1H) ,1.97~1.82 (m,1H) ,1.29(d,J=7.0Hz, 36H) ,
1.22(s,18H) ,1.19(s,18H) ,0.60 (d,J=6.9Hz,3H) ,0.53 (d, J=6.9Hz, 3H) . ppm

[0187]  'C NMR (101MHz,C,D,) :8160.74,152.88,151.51,150.74,150.67,149.43,
149.36,148.54,148.46,140.50,140.20,136.29,134.41,134.06,133.74,133.62,132.88,
132.53,132.41,131.52,131.44,130.48,130.40,129.31,127.08,127.01,126.16,126.09,
124.12,123.60,123.46,122.29,122.22,120.14,64.83,35.23,35.04,34.64,31.71,
31.62,31.53,31.48,31.15,31.05,28.97,22.44,19.24,15.06,14.00.

[0188]  °'P NMR (162MHz,C/D,) :882.59 (s) ,82.43 (s) ,75.50 (d,J=25.7Hz) ,75.39~
75.26 (m) .ppm

(0189) IS Y AR R 6 1 80 T A5 OB A2
il

Ru’
[0190] | e

Ar2
HzN

Ar = 3,5-(fBu),-CgH3
[0191]  sijifel1-3

[0192] RS 5] 1) B T4 rp O fEAR TR PR A1) % i FE BRI R

[0193] (D) FE@ESMRY T B BRI 11 = (2R —&4bEr 1D 57 AT

CC i?\’":‘ VAR P, AR 120°C 347 B4 128 5158 — S, J6of, ol

2- (ZH 3) T M e i 1k [}_k T & P ke, BIE25°C F BT R 12078 3
(—N  HN—H)

B I, B B — I NREEAT I 8, 15 B B — UV B — DR A T R 28 A B 5 — ]

PR 28— [ AR e T & e 5, F A Hpo N IE 2 ke gt AT B 45 A B a4, &

Je 5 1E QAR RREE 11,
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[0194] (2) K Fid BRI EIEE (1,2-%(3,5- T R - — FEBIL) K

:c’\Q)/- "

I 0 il 2sh AR 120°C AL A7 5 R Sh LB S SUob 1

,LQ“
=3
(7 )

1,2-X0(3,5- U] HoREL) - RIS R BEREE 101,05, 4 58 — I SE I8 L ek &
WA , 49 30 55 [ 44, FHIE e e 28 — A4, B 25 7 AR I = 2R BRI, B IR £ 1k / —
A BT A I 0 B8 [ AR AT B 25 5, 13 BT, Forb, & b 5 SRR AR ARLE AL
25

[0195] b b IR45 20 Ak AT R g It , Mk R an s

[0196] "1 NMR (400MHz,C,D,) :57.97 (d,J=9.0Hz,3H) ,7.85 (d,]=9.6Hz, 1) ,7.60 (dd, ]
=9.7,4.4Hz,3H) ,7.55(d,J=1.0Hz,1H) ,7.47(d,J=1.0Hz,1H) ,7.39(d,J=1.2Hz,2H) ,
7.11(t,J=6.8Hz,1H) ,6.99(t,J=7.1Hz,1H) ,6.79(td,J=7.8,1.6Hz,1H) ,6.49(d,J=
8.0Hz,1H) ,6.33~6.26 (m,1H) ,4.78 (s, 1H) ,4.30(t,J=8.2Hz,1H) ,3.40(s,1H) ,1.97~
1.82(m,1H) ,1.29(d,J=7.0Hz,36H) ,1.22(s,18H) ,1.19(s,18H) ,0.60(d,J=6.9Hz,3H) ,
0.53(d,J=6.9Hz,3H) .ppm
[0197]  '*C NMR (101MHZ,C6D6) :6160.74,152.88,150.67,149.43,149.36,148.54,
148.46,140.50,140.20,136.29,134.41,134.06,133.74,133.62,132.88,132.53,132.41,
131.52,131.44,130.48,130.40,129.31,127.08,127.01,126.16,126.09,124.12,123.60,
123.46,122.29,122.22,120.14,118.43,64.83,35.23,35.04,34.64,31.71,31.62,31.53,
31.48,31.15,31.05,28.97,22.44,19.24,15.06,14.00.

[0198] P NMR (162MHz,C.D.) : 682.59 (s) ,82.43(s) ,75.50(d,J=25.7Hz) ,75.39~

» Y616
75.26 (m) . ppm

Phz ¢l
\
P Nr\’

Ri Y-S
[0199]  EIRSCISHEAR K IIHIS1FE] T MRS r A3 p/r!‘ e
Phy * Me
g

Me
[0200]  sEjtEfsl1-4
[0201] S it 45 i) 5 T P v OB AL 70 PR o 28 o R B
[0202] (1) R AR N BEREE NI = (=62 B) —&4bs (1) 52—

\ R EART ST b, FEAE25 C N BT AR 120453 B BB — OB K R

N HN—H

N AT Ik 8, 15 B 2H — S8 W B — VR AT R 2R AT B B — AR, W SR — [ ARV T
TERM R E, B R A I IE S B T E A AR R A, & T S E BRI AARIEE
Nl
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m%](%%tﬁ%ﬁ%*@%%%:M%LzﬂFﬁ%%%wﬂ%Ciﬂi%§7

( )
VEFRAE R 2R, FEAE120°C R AT HEFE 12075 2 58— I RO, Fodb, A )44 5 28 e A4 1 JBE /R
FEoN1:1.05, K 55— I RO et V8 ek R i 4, 75 31 56 W44, BB B o 28 [, Bk 25 72
AR S OR BRI A TR S TE/ SRR e VR A A RN B A R AT B A A 15 B AL
A, Ho, Z& B S LB AR A2,
[0204] X} b3R5 2 (AL A AT A% G K, s SR an T
[0205]  'H NMR (400MHz,CDC1,) :810.14 (d, 11) ,8.20 (t,J=7.7Hz,2H) ,7.87 (m,2H) ,7.74
(t,J=7.7Hz,2H) ,7.62 (m,6H) ,7.20 (m,4H) ,7.10(t,2H) ,6.88 (dt,J=15.0,7.8Hz,2H) ,
6.55(dt,J=13.0,7.4Hz,2H) ,6.44 (dt,J=13.0,7.4Hz,2H) ,4.17 (t,J=11.2Hz,1H) ,3.42
(td,J=13.1,5.7Hz,1H) ,3.16 (d,J=11.9Hz,1H) ,2.64 (t,J=14.8Hz,1H) ,2.49 (m, 1H) ,
2.24~2.18 (m,1H) ,1.92~1.71 (m,3H) ,1.26 (s, 1H) ,1.02(s,9H) ,0.77 (d,J=6.9Hz,3H) ,
0.67(d,J=6.9Hz,3H) .ppm
[0206]  '°C NMR (101MHz,CDC1,) :8171.60,153.98,140.55,139.25,138.09,136.93,
136.06,135.43,134.59,134.50,133.09,132.99,131.63,130.42,130.34,129.95,129.17,
128.58,128.00,127.91,127.88,127.86,127.29,127.20,127.01,126.93,123.29,120.01,
66.85,36.0,34.60,29.35,28.69,26.12,20.43,19.21,14.85.ppm
[0207]  *'P NMR (162MHz,CDC1,) :850.48 (s) ,52.20 (s) ,40.68 (s) ,40.40 (s) . ppm

[0208]  FiASEEGHERYIKIIHIEAFE] T RGN MELLT4: B T

[0209]  sEjfsl-5
[0210] 7S i 9 F) B T 1 ep OB AL T ) ) 4 S AR B L R
[0211] (1) ERERSE T BRI AL 1= (Z2RER) —& ks (1) 55 —mik

w R T U B, FHAE25°C T MEAT BEHE | 20 B 58— RS 95— R

( N HN—H)

TOHAT I YE 15 2028 — DBV, W 55 — DR AT ol R 28 145 21 28 — [ A4, R 28 — A i T =
R BEHE, Fir N IR AT B A AR R A, & RS IR AL A
1:1,

o

[0212] (@%Lﬁ%ﬁ%*ﬁ%%%:m%L2%M:$%%%ﬂmﬁczﬁfﬂz>%
( )
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fRAEH 2R, FEAEL20°C N EATHiHE 1 209 21 58 — I R, Hor, v B) 44 5 56 — oA () BE R L
911,05, K 55 — I MR Y8 RO A AR , 493 30 5 A, IR Sk g B A B 2 AR
() =R EL M, B TR Uk / — S e TR 5V RN B8 AR R AT B 4 i , 43 BB AL 7R
Hb, “E S ORARRLE 12,

[0213]  Sof a4 2 () fE A R IEAT A2 A, Mg SR n T

[0214]1  'H NMR (400MHz,CDC1,) :89.58 (d,J=9.0Hz, 1) ,8.07 (m,2H) ,7.75 (t,J=7.7Hz,
2H) ,7.60 (m,6H) ,7.45(t,J="7.8,1H) ,7.21 (m,3H) ,7.04 (t,J=7.8Hz,2H) ,6.69 (m,2H) ,
6.81 (m,2H) ,6.57 (m,3H) ,4.17 (t,J=11.2Hz,1H) ,3.42 (td,J=13.1,5.7Hz,1H) ,3.16 (d, ]
=11.9Hz,1H) ,2.64 (t,J=14.8Hz,1H) ,2.49 (m,J=14.7,10.2,5.7Hz,1H) ,2.24~2.18 (m,
1H) ,1.92~1.71 (m,2H) ,0.84 (d,J=6.9Hz,3H) ,0.67 (d,J=6.9Hz, 3H) ppm.

[0215]  '°C NMR (101MHz,CDC1,) :8152.60,150.98,140.55,139.25,138.09,136.93,
136.06,135.43,134.59,134.50,133.09,132.99,131.63,130.42,130.34,129.95,129.17,
128.58,128.00,127.91,127.88,127.86,127.29,127.20,127.01,126.93,123.29,120.01,
66.85,29.35,28.69,26.12,20.43,19.21,14.85.ppm

[0216]  *'P NMR (162MHz,CDC1,) :853.38 (s) ,53.20 (s) ,36.51 (s) ,36.40 (s) .ppm

[0217] ARSI AER Y KIS 2] 1 ik

[0218]  Sjtifs|2- 1~ Skt il 2- 2138 4t 1 fefb & T IR BE R S MRk 7, BAR G -
[0219] S 52 - 1 ~ S5 2 - 184K FH St 4911 - 1 i 4 73 20 1 fi A0 770 LA AL B 2R A 5 0 15
FIFHRERNAY, RACP BRI

[0220] W fe b 551 L AUT R R A T — U FR e A e A R PR SV R IR & 35 50, BN I
KA LE20°C ~40°C RHEHE % S 2min~15min, 5 35 = g Sy, Fodb, {4k 550 A8 % B 25
AP EE R B e 90.1% ~1.0% , 80 T B 85 AR X B 240 A P00 BE JR B 2 b 1 % ~
15% , S A = S BRI AR FREL 10 1 ~5: 1 0 58 = I SV AT 3 U, 15 2 HLIETR , I
ﬁﬁﬂﬁﬁ#MA@ﬂﬁﬁ*ﬁﬁﬂﬁﬁﬁﬁ%&ﬁfﬁ%%ﬁﬁ&%ﬁﬁﬂﬁ@ﬁ
T8 s 0 8 ik Y A TR I A WLUE R AT ik 98, 15 21 58 = Y83 o 0 28 = IR VR AT ek R 2518
BN F IR R AV =)

[0221]  SEjifs|2-19

[0222] S5 2 - 19y 2K FH S i 5] 1 - 3 i & 75 1) 10 e A4 77 3 48 A B SR Ak 5 W0 45 380 T 1 i 28
EY, BARTZIRIT

[0223]  RpfREAb5f) BT BB AR T — SO e A N B VR AV R R A 38 50, IR
HAE W) (g -2-FE (g -3-35) FR) E30°C FHidk SO 10min, 753 58 = SO Nk, Hidr,
AR 0 FE T B 240 S 0 1) JBE 2R 1 49 EE S0 . 5% , BT B B0 AR 6T B 2544 S 0 1 JBE IR T 43 HE
8% , F N A G H Ke AR AL 920 1o 0 28 = I N g AT 3k 98 , 75 28 WLIER , 170 G AL
FEW IR mﬁﬁmﬁﬁﬁﬁ%&ﬁfﬁ%%ﬁﬁ&%ﬂﬁﬂﬁﬁﬁﬁ$&
X 28 1 e AN TR B A ML TR AT ik U8, 15 20 58 = U8 o 0 58 = I8V AT DR 2R 0, 15 21
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PR AL & L)
[0224]  SEjitf52-20

(02251 SHAI2- 20 9 57 TSR - 41 % 158 310 4 A LA PR 1 45 075 390 T ik
foe, BRI F

02261 4 AL A0 BT B4V A T — S0 5 PR 8 2V 70 b VR 2 3959 , TN R
AL (W -2 FE (HE -3-36) ) 7E30°C R HHE R 1 0min, 755 8 = )% B2, 3L
B A B2 2 0 0 P 2 4 LE 9059 A T AT AR ERZS (h 2 40 0 P A1 4L
8% , 5 PRSI ST AR AR LE 921 1o X4 = SR ST ot 0, 2 0 4 WL, 3 16 L
S R TN K LIV AT e e SR N TE K B o WL T AT T4
283 e T A0 7 WL AT o 08, 75528 = V. % 2 = VAT WU 76 08, A 31 T
PR AL & L)

(02271 Szitifsl2-21

[0228] A2~ 21 3R FISME1 - 5161 45 15 501 4 7015 HE P TRIAS 1 A 075 360 5 i 2
oy, BRI R

02291 46 AL A0 BT B4V A T — S0 5 PRI 2 V8 70 b VR 2 3959 , TN R
AL (W -2 FE (HE -3-36) ) 7E30°C R HHE R 1 0min, 7550 8 = )% B2, 3L
B A B2 2 0 0 P 2 B 4 LE 90 .59 A T EETAR R ERZS (h 2 40 0 P A5 4L
8% , 5 PRSI ST I AR AR LE 921 1o X35 = SR ST ot , 7 0 4 WL, 3 16 4 L
S TN K LV AT e 4 SR N TE K B o WL T AT T4
283 e T80 WL AT o 08, 75528 = . % 28 = VAT WU 76 08, 7 31 T
PR AL & L)

[0230]  SCHAMI2- 1~ M2 -21 bl 4 T E A AL & M3l AP B LR B M 2 L o » %6
1 AT R R , 27 ISR ], M85 (i A AR A 1 A 00 B AR F 43 LE
M2 BT BRI AR A A M0 B 25T 43 He VR 5 PR — 5 AR . o St
21~ S92~ 21 v 1) 6 19 T M P 2 WD) R KR R B o 2 29777

[0231] 1M 01 T HERER A & W0 ) i R b £ T2
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CN 112675920 B IH' HH :F!' 24/37 T
[[TE At T/C t/min M1/% M2/% \Y,
[+]
SCE R 2-1 "I N 20 5 1 ) 1:1
[+] OMe
SR 2-2 N N 20 8 0.8 5 2:1
e | |
(o] F
St 2-3 N Z 20 10 0.6 8 3:1
T I T !
o] Cl
SR 2-4 2N Z N 25 12 0.5 10 4:1
s I I
[+] Br
S 2-5 N ] N 25 14 0.3 12 5:1
[+]
N
S itifg) 2-6 [ ) 25 15 0.1 15 1:1
[0232]
OMe
0
St 2-7 | NS N 30 5 | 2 2:1
e |
Ccl
[+]
S 2-8 i i N 30 10 0.8 5 3:1
Br
[+] OMe
St 2-9 . | p 30 15 0.6 8 4:1
[+]
St N " %5 5 0.5 10 5:1
2-10 | | . C
'0
STt e N _
241 | | 35 10 0.3 12 1:1
OMe
S v _
e , i 35 15 0.1 15 2:1
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CN 112675920 B 25/37 T
[+]
-
-”’f'lﬁf” m 40 5 1 2 31
(o]
%H?f” I NS 40 10 0.8 5 4:1
# OMe
[+] F
F e N
Sl ) 40 15 0.6 8 5:1
2-15 -
Br
o
- 30 5 0.5 10 2:1
x | " .
2-16 "
B A o
[0233] St N | 30 10 0.3 12 31
%17 | [
[+]
%H?f” @Jm 30 15 0.1 15 4:1
s [
ﬁ‘;ﬁ?f” m 30 10 0.5 8 2:1
[=]
*25%9” m 30 10 0.5 8 2:1
[+]
’;’%F” & " 30 10 0.5 8 21
A - |
[0234] 2% Sita 515 2 1) T VEEE 24K & W0 AZ RGO HE A 5 v s
FHEREEEY 2 B JT TS EE
L 'H NMR (600 MHz, CDCL): §8.64 (s, 1H), 8.57 | HRMS
N N (d,J=6.0 Hz, 1H), 8.50 (d, J= 6.0 Hz, IH), 7.75 | _ ](EISIt S'f
P - 7.59 (m, 2H), 727 - 7.22(m, 2H), .19 4, J= | “op No
SR 2-1 e S 12.0 Hz, 1H), 5.80 (s, 1H), 5.67 (s, 1H)ppm. : iy
i ""iﬁ_?ﬁ@f Wi 13C NMR (151 MHz, CDCls): § 160.0, 149.1, |[£$J;)[§}sé
e;iﬁjj 9;;;{ 148.6, 148.1, 138.8, 137.1, 134.6, 123.6, 122.8, oy
A 0% 121.2,72.8 ppm 187.0863.
Ll 'H NMR (600 MHz, CDCls): § 8.53 (d, J = 4.7 '::l;‘?:s
Hz, 1H), 8.07 (dd, J= 5.0, 1.8 Hz, 1H), 7.63 (dd, J ]( 1 i ()i‘f
=7.5, 1.7 Hz, 2H), 7.33 (d, J= 7.9 Hz, 1H), 7.19 CaCC“Ha ‘; gr
et 2-2 (d, J=1.8 Hz, 1H), 6.87 (dd, J= 7.3, 5.0 Hz, 1H), [lliﬁ';_”i
SRV 22 | ek e ee (% | 6.07 (s, 1H), 5.26 (s, 1H), 4.00 (s, 3H)ppm gl
[0235] 04%: 13C NMR (151 MHz, CDCl): 8 161.0, 160.2, e
= 147.9, 145.8, 136.8, 136.2, 126.0, 122.6, 121.2
5 9 ﬂ/ . . ) » s + 3
FEER 97% 117.1, 68.9. 53.4 pprn 217.0970.
TH NMR (400 MHz, CDCl3): 5 8.55 (d, /= 4.8
Hz, 1H), 8.11 (dd, J=3.4, 1.4 Hz, 1H), 7.95 - HRMS
7.90 (m, 1H), 7.68 (td, J= 7.7, 1.7 Hz, 1H), 7.32 (ESI+):
(d,J=7.9Hz, 1H),7.26 - 7.20 (m, 1H), 7.20 - | calculated for
Sifgl 2-3 7.15 (m, 1H), 6.06 (s, 1H), 5.60 (s, I1H) ppm Ci1H1wFN-2O
BRI ee 4 3C NMR (101 MHz, CDCl3): § 160.7 (d, J = [M+H]":
I ‘:" i 238.4 Hz), 158.8, 148.1, 146.6 (d, J= 14.7 Hz), 205.0772,
. o B 139.0 (d,J = 5.2 Hz), 137.3, 125.5 (d, /= 28.0 found
PR 9% Hz), 123.1, 121.8 (d, J= 4.2 Hz), 121.2 (d, J= 3.2 205.0770
Hz), 68.0 ppm
Sl 2-4 FEAGHAR BAE7S ee (4 | 'H NMR (400 MHz, CDCl3): § 8.58 (d, /= 4.8 HRMS
i 96%: Hz, 1H), 8.31 (dd, J=4.7, 1.9 Hz, 1H), 7.82 (dd, J (ESI+):
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[0236]

=7.7, 19 Hz, 1H), 7.67 (td, J= 7.7, 1.7 Hz, 1H),

calculated for

7.34 (d, J=7.9 Hz, 1H), 7.29 - 7.22 (m, 2H), CiHuCINO
6.22 (s, 1H), 5.57 (s, 1H) [M+H]":
13C NMR (101 MHz, CDCly): § 158.8, 149.6, 221.0476,
148.8, 148.1, 137.7, 137.5, 137.3, 123.1, 123.0, found
121.3, 70.5 ppm 221.0473.
HRMS
'H NMR (400 MHz, CDCL): & 8.57 (s, 1H), 8.29 (ESI+):
- B.28 (m, 1H), 7.76 (d, J="7.7 Hz, 1H), 7.69 - calculated for
7.60 (m, 1H), 7.36 - 7.34 (m, 1H), 7.27 - 7.23 | Ci2HuBrNO
St 2-5 (m, 2H), 6.19 (s, 1H), 5.78 (s, 1H)ppm. z[é\;l{;l;l“
e e . 13C NMR (151 MHz, CDCly): & 158.8, 149.2, 9971,
ERGIAT E IR ee 4 | 1401 1423, 130.8, 137.6, 137.2, 123.3, 123.0, found
96%; 121.4, 72.4ppm 264.9977.
P2 K 93%
'H NMR (400 MHz, CDCl3): 5 8.54 (d, /= 4.8 HRMS
Hz, 1H), 8.11 - 8.04 (m, 1H), 7.63 (t,J = 7.1 Hz, (ESI+):
2H), 7.34 (d, J= 7.9 Hz, 1H), 7.22 - 7.18 (m, calculated for
G g 1H), 6.87 (dd, J=7.2, 5.1 Hz, 1H), 6.08 (s, 1H), C12H13N20:
KMl 2-6 5(‘25 (s, 1H), 4.01 (s, 3H) ppm : [M+H]":
AR 75 ee (L 13C NMR (151 MHz, CDCl): 8 161.0, 160.2, 217.0972,
95%: 147.9, 145.9, 136.9, 136.2, 126.0, 122.6, 121.3, 21?339} 1
23N 06% 117.2, 68.9, 53.5 ppm. B .
TH NMR (600 MHz, CDCl3): 5 8.60 (d, /= 1.7
OH Hz, 1H), 8.52 (d,J = 2.2 Hz, [H), 8.48 (dd, J=4.7, HRMS
NOASN A 1.3 Hz, 1H), 7.68 (td, J= 7.9, 1.8 Hz, [H), 7.65 1(E1SI+(}1: ]
. L J (dd,J=84,2.4 Hz, 1H), 7.28 - 724 (m, 1H), | & & ET 0
SR 2- 3 =8§. ] ’ o
SE iR 2-7 TR I ee (0 7.22(d,J 84Hz,“111)ig;3i181 (s, 1H), 5.36 (s, ;}3’1”[,';”5
86%: 13C NMR (101 MHz, CDCly): & 158.7, 149.1, folmg d
7230 97% 148.4, 147.2, 1383, 136.9, 134.6, 131.1, 123.7, 204.0473
121.8, 72.8ppm. ) )
'H NMR (400 MHz, CDCls): 6 8.64 (d, J=2.1 HRMS
Hz, 2H), 8.53 (d,J = 4.3 Hz, 1H), 7.79 (dd, J = 8.4, (ESI+):
2.2 Hz, 1H), 7.67 (dt, /= 7.9, 1.9 Hz, 1H), 7.27 | calculated for
el 2-8 (dd, J=7.8,4.9 Hz, 1H), 7.12 (d, J= 8.3 Hz, 1H), | CuH1BN:O
- 5.78 (s, 1H), 4.99 (s, |H) ppm [M+H]*:
BB IS ee (HA 13C NMR (101 MHz, CDCL): § 158.9, 149.4, 264.9971,
84%:; 149.3, 148.5, 139.7, 138.2, 134.5, 123.7, 122.4, found
FEEE A 98% 119.7, 72.8 ppm. 264.9969.
TH NMR (400 MHz, CDCl3): 6 8.21 (d, J=4.7
il i Hz, 1H), 8.05 (dd, /= 4.9, 1.7 Hz, 1H), 7.28 - (1::1;;\:}5
7.24 (m, 1H), 7.21 (dd, /=73, LT Hz, 1H), 7.13 | 00 4o
‘ - P (d,J =82 Hz, 1H), 6.76 (dd,J = 7.3,5.0 Hz, IH), | "¢ b o)
STt ) 2-9 OMe 6.18 (s, 1H), 5.32 (s, 1H), 3.98 (s, 3H), 3.70 (s, 3H) [M+H]:_ )
ot A (0 15 ee (E2N ppm 264.1077
94%. 13C NMR (101 MHz, CDCLy): & 161.8, 152.4, fomnd
P23k 96% 149.1, 145.7, 139.2, 136.5, 125.4, 123.4, 117.6, 264.1075.
116.6, 65.5, 55.3, 53.4 ppm
TH NMR (600 MHz, CDCl3): 6 8.21 - 8.12 (m, HRMS
2H), 7.53 (dd, J = 8.6, 2.1 Hz, 1H), 7.22 (dd, J = (ESI+):
8.2,4.8 Hz, 1H), 7.13 (d, J=8.2 Hz, 1H), 6.65 (d, | calculated for
SR J=28.6Hz, 1H), 5.80 (s, IH), 5.51 (s, IH), 3.90 (s, | Ci3HisN20;
2-10 s & 5 3H), 3.77 (s, 3H) ppm M+H]":
FRB IR ee 9 | 13e NMR (II)I)MHz, EZDCIi)r:J% 163.5, 152.2, 2[4?‘10]7?,
91%: 149.6, 145.8, 139.3, 137.5, 131.4, 123.6, 117.8, found
FEERN 9% 110.6, 68.0, 55.3, 53.4 ppm 247.1073.
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TH NMR (400 MHz, CDCl3): 6 8.24 (d, J=1.2 HRMS
Hz, 1H), 8.19 (d. /= 2.7 Hz, 1H), 7.52 (t, /= 7.7 (ESI+):
Hz, 1H), 7.22 - 7.14 (m, 1H), 7.06 (d, /= 7.6 Hz, | calculated for
S it 5 1H), 6.92 (d, /= 7.8 Hz, 1H), 5.84 (s, IH), 5.72 (s, Ci3HisN20O2
2-11 1H), 3.80 (s, 3H), 2.58 (s, 3H) ppm. [M+H]":
VPRI e 13C NMR (101 MHz, CDCly): 5 158.8, 157.0, 231.1128,
s IR ee (09 | (558 140.8, 130.6, 137.3, 1372, 122.2, 118.5, found
87%:; 118.1,72.1,55.5,24.2 231.1126.
FEEEN 95%
TH NMR (600 MHz, CDCl»): 5 8.84 (s, IH), 8.19 HRMS
- (d,J= 1.3 Hz, 1H), 7.89 (d, J = 8.1 Hz, 1H), 7.49 i
N N (dd, J=18.6, 1.7Hz, 1H), 7.33 (d, /= 8.3 Hz, 1H), calculatcd.ﬂ)r
| T | N 6.71 (d,/J=8.6 Hz, 1H), 5.80 (d, /= 2.3 Hz, 1H)., C3H1aFiN2Os
S i 44 Fy = = a 4.87 (d, J= 3.5 Hz, 1H), 3.92 (s, 3H) ppm. 'IJ[M'“H_;]; “
2-12 e £y 33 13C NMR (151 MHz, CDCls): 5 164.4, 164.2, )
F’”ﬁ‘mﬁ%ﬁ@@’ e | 1455, 14526 (q.J - 3.9 Hz), 137.5. 1342 (q. J — zst::’)‘ffgs’
i 3.2 Hz), 130.7,125.9 (q,J=33.5Hz), 123.3 (q, J
RN 97% =272.2 Hz), 1;21.1C,l 111.5, 72.7, 53.6ppm . 285.0842.
1°F NMR (565 MHz, CDCL3): § -62.31 ppm
HRMS
'H NMR (400 MHz, CDCl):  8.56 (d, /= 4.8 (ESI+):
Hz, 1H), 8.53 (dd, J=4.5, 1.5 Hz, 2H), 7.66 (td,J | calculated for
S =17.7, 1.7 Hz, IH), 7.34 (dd, /= 4.8, 1.5 Hz, 2H), CpHiN2O
213 7.24 - 7.16 (m, 2H), 5.74 (s, LH), 5.55 (s, [M+H]"( m/z):
e RO 1 ee (4 IH)ppm 187.0866,
84%: 13C NMR (101 MHz, CDCl): & 159.4, 152.0, found
RN 93% 149.8, 148.3, 137.2, 123.0, 121.7, 121.1, 73.9 ppm. 187.0865.
[0237]
'H NMR (400 MHz, CDCl3): 6 8.49 (d, J=4.9 HRMS
Hz, 2H), 8.18 (d, J= 4.7 Hz, 1H), 7.34 (d, J= 5.1 (EST+):
Hz, 2H), 7.23 (dd, /= 8.1, 4.8 Hz, 1H), 7.15 (d, J= | calculated for
2t ) 8.3 Hz, 1H), 5.95 (s, 1H), 5.64 (s, 1H), 3.79 (s, 3H) | C12H13N20;
2-14 ppm [M+H]":
EAGIRI L AT ee (8 | C NMR (151 MHz, CDCl3):  160.9, 160.5, 217.0972,
93%: 147.8, 145.6, 136.9, 122.5, 121.3, 105.0, 99.8, found
260y 96% 74.9, 55.3 ppm 217.0969.
'H NMR (600 MHz, CDCls): 6 8.50 (d, J=4.7
Hz, 1H), 8.22 (s, 1H), 7.53 (d, J= 7.6 Hz, 1H), HRMS
7.27 (dd,J=7.6, 4.8 Hz, 1H), 7.22 (d, J= 5.1 Hz, (ESI+):
1H), 6.06 (s, 1H), 5.93 (s, 1H), 2.17 (s, 3H) ppm calculated for
St ) 13C NMR (151 MHz, CDCL): § 157.0 (d,J= | C1sHN2OBrF
2-15 Br 256.9 Hz), 155.0, 145.7, 141.2 (d, /= 13.7 Hz), [M+H]":
P e 31 7 S8 139.2, 138.5(d, J=26.9 Hz), 136.4 (d, /= 3.0 297.0033,
R %]L;) ‘_“f% i Hz), 130.5, 127.6, 123.7, 64.4 (d, J = 2.9 Hz), found
P e 17.2ppm 297.0030.
PEHR 9% 19F NMR (565 MHz, CDCls): § -136.05
‘ 5 3): .05ppm.
'"H NMR (400 MHz, CDCls): 6 8.89 (d, J=2.0 HRMS
Hz, 1H), 8.58 (d,J=4.1 Hz, 1H),8.16 (d, J= 1.6 (ESI+):
Hz, IH), 8.07 (d, J=8.5 Hz, 1H), 7.79 (d, J= 8.1 calculated for
gl Hz, 1H), 7.70 - 7.66 (m, 1H), 7.63 (td, J="7.7, CisHisN-O
.16 1.6 Hz, 1H), 7.53 (dd, /=11.1, 3.9 Hz, H), 7.21 [M+H]":
OB 7 ee {5y | (. J=7.7 Hz, 2H), 5.98 (s, 1H), 5.69 (s, |H)ppm 237.1022,
90%: 13C NMR (101 MHz, CDCly): § 159.9, 150.0, found
20y 95% 148.2, 147.6, 137.1, 135.9, 133.8, 129.5, 129.1, 237.1019.

127.9, 127.8, 126.8, 122.8, 121.3, 73.2ppm
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TH NMR (400 MHz, CDCL): 5 8.81 (d, J=4.5 ]
Hz, 1H), 8.54 (dd, J=3.5, 0.9 Hz, 1H), 8.13 - H*S“:S
N 8.05 (m, 2H), 7.63 (ddd, /= 83,69, 1.3 Hz, 1), | (BB
— | 7.56 - 7.51 (m, 2H), 7.45 (ddd, J=83,69,13 | LT
"9l F Hz, 1H), 7.19 - 7.09 (m, 2H), 6.47 (s, 1H), 6.23 (VH] -
93%: 13C NMR (101 MHz, CDCL): § 159.5, 150.2, found
FEEEH 98% 148.5, 148.2, 147.8, 137.2, 130.1, 129.2, 126.7, 237.1018.
126.2, 124.1, 122.9, 121.3, 119.6, 72.2ppm.
TH NMR (400 MHz, CDCls): 8 8.85 (dd, J=4.2,
OH 1.7 Hz, 1H), 8.60 - 8.55 (m, LH), 8.13 (dd, /= HRMS
. 8.3, 0.9 Hz, 1H), 8.04 (d, /= 8.8 Hz, 1H), 7.88 (d, (ESI+):
| b i = J=18Hz, 1H), 7.67 (dd, /= 8.8, 2.0 Hz, 1H), calculated for
S A7) = N 7.61 (td, J=7.7, 1.7 Hz, 1H), 7.37 (dd, J = 8.3, 4.3 CisHisN>O
2-18 i St i 723 - 7. ). 5.95 (s, 1H), 5.6 M+H]":
8% (s, 1H) ppm : ,
——t 13C NMR (101 MHz, CDCls): & 160.6, 150.2, found
=3 93% 148.0, 147.8, 141.5, 136.9, 136.2, 129.7, 128.5, 237.1020.
128.0, 125.6, 122.5, 121.2, 121.2, 74.9ppm
OH 'H NMR (600 MHz, CDCLy): 3 8.64 (s, 1H), 8.57 ’é‘;}fg
N (d, J= 6.0 Hz, 1H), 8.50 (d, J= 6.0 Hz, 1H), 7.75 1( - c}l'f
[0238] —_— Y 7 - 7.59 (m, 2H), 727 - 7.22(m, 2H), 7194, /= | “C H NO
18 = . 12.0 Hz, 1H), 5.80 (s, 1H), 5.67 (s, 1H)ppm. [1|\lx1+|1;]-‘
i U i 17 - 13C NMR (151 MHz, CDCL): & 160.0, 149.1 :
= 103 / 3 4 . .
RRCEAR IR ee N | 40 cTag | 1388, 137.1, 1346, 123.6, 122, LB7-Dh360,
B3%; 1212, 72.8 Bnné
23N 95% e dSS P 187.0863.
OH 'H NMR (600 MHz, CDCls): 5 8.64 (s, H), 8.57 e
N x (d,J= 6.0 Hz, 1H), 8.50 (d, J = 6.0 Hz, 1H), 7.75 (EST+):
~ N " | calculated for
e | P | e - 759 (m, 2H), 7.27 - 7.22(m, 2H), 7.19(d, J= | "y No
- 220 12.0 Hz, 1H), 5.80 (s, 1H), 5.67 (s, |H)ppm. [M+H]":
13C NMR (151 MHz, CDCl): & 160.0, 149.1, {567 ke
AT IS IS ee (2 | 148.6, 148.1, 138.8, 137.1, 134.6, 123.6, 122.8, e
found
89%: 121.2, 72.8 ppm 187.0863.
FEEN 1%
OH 'H NMR (600 MHz, CDCls): 5 8.64 (s, 1H), 8.57 I::l;i‘fs
N By (d,J = 6.0 Hz, 1H), 8.50 (d, J= 6.0 Hz, 1H), 7.75 (ESIH):
| = | N " | calculated for
- o p - 7.59 (m, 2H), 7.27 - 7.22 (m, 2H), 7.19 &, J= | “ 0
291 12.0 Hz, 1H), 5.80 (s, 1H), 5.67 (s, |H)ppm. [M+H]":
e RO ST ee (28 | 13C NMR (151 MHz, CDCl): 8 160.0, 149.1, 187.0866
91%: 148.6, 148.1, 138.8, 137.1, 134.6, 123.6, 122.8, i
FEER A 90% 121.2, 72.8 ppm 187.0863.
[0239]  LaRscital IR, iR AR RS &, K B iR AL R AL B 2R &
Wt AT AL BE A 15 R B R AW R E , IR0 % UL b, H B F1, eefli7E
83% LA I,
[0240] S 513 - 1 ~ St 451 3 - 23 AL & B TF- o - I T BE R ik A, B R
[0241]  SLjafs3-1
[0242]  ASj o] B il A BT M- @ A B A2 BAR I T -
[0243]  FE@ SR T, Fra- L 0@HE-4- K5 - ZR I EE42mg (0. 2mmo1) - il 2R H 11520 . 5mg

(0.12mmol) St 1 - 144 (4 4L 71 (0.2205mg, 0.0003mmol) AL T EE4H33 . 6mg
(0.03mmol) F 2 (2.0mL) « ~& %% (0. 2mL) SN JEBEM 5 A, INNRE FHEHE, I T )
JE10min, JI7KE K IR, 2408 £ BE R HUA HLAE I JC K BR BR A T8 , R B 253 771, AL, 4-
TREEE AN BRI, L8R LTS/ A TR R FR L N5 LR AR IR R AR E AT
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OH

FE A R A 0 € /QA/
Ph

[0244]  Frf8 B EAYI) = 348 % , i AL Z 52 % , i G AH (a1 Ml 15 ee B 88 % , 5

J1ER I IR B R 1S 28

[0245]  JLiB i EdE 5O E BRI &

[0246]  HRMS (ESI+) :calculated for C,H,.N,0 [M+H]":297.1961, found 297.1958.

[0247] HPLC (AD-H,0.46%25cm,5um, hexane/isopropanol =60/40,flow 1mL/min,

detection at 254nm) retention time=4.923min (minor)and 6.647min (major) .

[0248]  sijiffs3-2

[0249] ARSIt , FH A5 BE IR o= M 2 - 4 - TE Wy 22 - 2R HH 2 455 460 St 913 - 1P I - 200 22 -

oH

4-24_15%‘2475%'@?,ﬁ@ﬁ%ﬁ—'ﬁiﬁﬁfﬁﬂi’rﬁﬁﬁﬂ%@]%*@iﬁﬁﬂ?ﬁ@%@?ﬁ@k:C‘/@/‘\;
\_s

[0250] P43 o B HPIRMI) = 336 % , B AL Z 64 % , = BGHAH a1 Ml 1S ee B N97 % , B

FIEERAT IR B R TS 13 HP i E R A -

[0251] 'H NMR (600MHZ,CDC13) :67.61(d,J=8.3Hz,2H) ,7.39(d,J=8.3Hz,2H) ,7.31-

7.32(m,1H) ,7.28(dd,J=5.1,1.1Hz,1H) ,7.08(dd,J=5.1,3.6Hz,1H) ,6.04-6.09 (m, 1H) ,

5.38(d,J=17.1Hz,1H) ,5.22-5.24 (m,2H) ,1.99(d, J=3.7Hz, 11) ppm.

[02521  '°C NMR (151MHz,CDC1,) :6144.0,141.8,140.0,133.9,128.0,126.9,126.1,

124.8,123.1,115.4,75.0ppm.

[0253]  HRMS (EST)m/z: [M-H]-Calcd for C,H  ,0S 215.0525;Found 215.0522.

[0254] HPLC (AD-H,0.46%25cm,5um, hexane/isopropanol =90/10,flow 1mL/min,

detection at 210nm) retention time=9.737min (minor)and 10.656min (major) .

[0255]  SEjifs3-3

[0256]  ASZtafd) h , FHAS R IR a- 20 - 4- =50 2 T 35 - 2 R B 5 36 S 4910 3 - 1P fja- 2

Wik -4- R - ORI, HoAR P RS St 4513 - LAH A , 15 20 &5 fg 20 a0 1 6 680 Ak -

OH

s
o

FTF
F

[0257] RSt ieRI 77 R R43% , #Ab M5BT %, i R AH (it M 1 e e (B N91 % , B))
FIEEPR O R R TS LT HEBE B A

[0258]  'H NMR (400MHz,CDC1,) :87.39-7.43 (m,2H) ,7.20 (d,J=7.7Hz,1H) ,5.98-6.06 (m,
1H) ,5.36(d,J=17.0Hz,1H) ,5.21-5.24 (m,2H) ,1.99-2.02 (m, 1H) ppm.

[02591  '°C NMR (151MHz,CDC1,) :6148.6,141.2,139.8,127.8,121.0,118.78 (d,J ;=
257.1Hz) ,115.7,74 .6ppm.

[0260]  "F NMR (565MHz,CDC1,) :6-57. 9ppm.

[0261]  HRMS (EST) m/z: [M-H] Caled for C, H.F.0,217.0471;Found 217.0471.

108 3Y2
[0262] HPLC(0J-H,0.46%25cm,5um,hexane/isopropanol =98/2,flow 1mL/min,
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detection at 210nm) retention time=12.308min (minor)and 11.475min (major) .
[0263]  siZjitif31|3-4
[0264]  ASZEGIH , FEEBE /R a- £ 42 - (4- B AR 2 - 2R L) FH B 8 460 Sl it (911 3 - 1 i a-

OH

a%%%zﬁiw?ﬁﬂﬁﬂ?&‘—'ﬁiﬁﬁfﬁﬂ&wﬁﬁ,?%éu%*@iﬁﬁu?ﬁ’ﬂél@fZIS:MB /@M
5

[0265]  FrAS o Ea iR I 7 28 42 % , Ak 22958 % , iy G i M43 e e B 93 % , Bl

FIEEPRAT IR B R TS N7 P i H R A -

[0266] 'H NMR(4OOMHZ,CDC13):57.23-7.31(m,4H),5.98-6.07(m,1H),5.34(dd,J:=17.1,

1.3Hz,1H) ,5.17-5.21 (m,2H) ,2.48 (s,3H) ,1.93-1.98 (m, 1H) ppm.

[0267]  '°C NMR (151MHz,CDC1,) :8140.1,139.5,138.0,126.9,126.8,115.3,75.0,

15.9ppm.

[0268]  HRMS (EST) ofm/z: [M-11] Caled for C,,H,08179.0525;Found 179.0528.

[0269] HPLC (AD-H,0.46%25cm,5um, hexane/isopropanol =95/5,flow 1mL/min,

detection at 210nm) retention time=14.107min (minor)and 15.048min (major) .

[0270]  SEjif53-5

[0271) ARG J114 B A 2 A~ (4 PR IEORGE ~E00) VR B S M 13 -1 -

L

SR I, JAh 0 IR 5 S5 3 - LAH ] L 15 21 25 0 5 R 10 T € i Ak (\NIOA/
Me”

[0272]  PRAS Tt iR 77 23 44 % , Ak #2956 % , i SOAH € 1 M43 e e fE M99 9%

BN 1R B R S 60 . o is £ dE o -

[0273]1 'H NMR(4OOMHZ,CDC13):57.25-7.27(m,2H),6.89(d,J==8.6HZ,2H),6.00-6.09(m,

1) ,5.30-5.35(m,1H) ,5.12-5.18 (m,2H) ,3.14-3.17 (m,4H) ,2.54-2.56 (m,4H) ,2.33 (s,

3H) ppm.

[0274]  '°C NMR (101MHz,CDC1,) :6150.9,140.5,133.9,127.4,116.0,114.5,74.9,55.0,

48.9,46. 1ppm.

[0275]  HRMS (EST)m/z: [M+H] Caled for C,H,,N,0233.1648;Found 233.1649.

[0276] HPLC(0J-H,0.46%25cm,5um, hexane/isopropanol =90/10,flow 1mL/min,

detection at 210nm) retention time=31.224min (minor)and 24.022min (major) .

[0277]  SEjif53-6

[0278]  ASERtife|rh , FHAEBE /R a- £ 0 - (AR MR g) FH I B 4 STt 9] 3 - 1 h i o - 24

OH

A P, H i I S 1903 AR L 75 5 s A ) T A C@/’\/

o
(02791 FrfR o (il R 77 3. 0940 % , Fe bR N60 % , i R Ea il 7S e e (E 96 %6 » Bl
TR BN TS LT P -
[0280]  'H NMR (0OMHz,CDC1,) :87.21 (s, 1H) ,7.09 (d,J=8.2Hz,1H) ,6.74(d,J=8.1Hz,
1) ,5.99-6.08 (m,1H) ,5.33(d,J=17.0Hz,1H) ,5.17(d,J=10.4Hz, 1) ,5.12(d,J=
5.7Hz,1H) ,4.56 (t,J=8.7Hz,2H) ,3.19 (t,J=8.7THz,2H) ,2.12 (s, 1) ppm.
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[0281]  '°C NMR (151MHz,CDC1,) :6159.7,140.5,140.5,134.9,127.3,127.3,126.5,
123.2,114.5,109.1,75.1,71.3,29.6ppm.

[0282]  HRMS (ESD)m/z: [M-H] Caled for C,H 0,175.0754;Found 175.0756.

[0283] HPLC (AD-H,0.46%25cm,5um, hexane/isopropanol =95/5,flow 1mL/min,
detection at 210nm) retention time=16.999min (major)and 15.831min (minor) .

[0284] it 5137

[0285]  Asijtifsl , A BEK (E) - 1- 2R Fk-2- T 0 - 1 - B e St ] 3 - 1rh [ a - % B

OH

I, oA D B85 S5 3 - TARIAD L 45 20 45 R 2000 T ) O Bk - @M

[0286] P45 Ea iR I 7 28 42 % , A B2 58 % , iy G 4 i 4T e e B 96 % , Bl
FIEEPRAT IR B R TS 21 HP iR A -

[0287]  'H NVR (400MHz,CDC1,) :567.36-7.42 (m,4H) ,7.28-7.32 (n, 1H) ,5.69-5.84 (n, 2H) ,
5.19(d,J=5.9Hz,1H) ,1.95 (s, 1H) ,1.75(d,J=6.0Hz, 1H) ppm.

[0288] '°C NMR (151MHz,CDC1,) :8143.5,133.7,128.5,127.5,127.3,126.2,75.1,
17.8ppm.

[0289]  HRMS (ESI) of (£) -20m/z: [M-H] Calcd for C,H,,0147.0804;Found 147.0806.
[0290] HPLC (OD-H,0.46%25cm,5um, hexane/isopropanol =99/1,flow 1mL/min,
detection at 210nm) retention time=23.520min (minor)and 31.438min (major) .

[0291] s 3-8

[0292]  Asijtifsl , A BEK (E) - 1- 2R 0k - 2- [0 - 1 - B e St ] 3 - 1 ) a - % B

oH

PP, LA T 5 S 913 - LAFIRD , 75 5 5 M 2 0 T i « @/'\N"a

[0293] P4 o ta iR I 7 28 4T % , A B2 53 % , i G i M43 e e B M98 % , Bl
F1EERAT IR B R TS 65 H P i E A -

(02941 'H NMR (400Miiz,CDC1,) :67.32-7.39 (m, 4H) ,7.25-7.29 (m, 1) ,5.62-5.83 (m, 2H) ,
5.16(d,J=6.8Hz,1H) ,2.03-2.11 (m,2H) ,2.01 (s, 1H) ,1.00 (t,J=7.5Hz, 3H) ppm.

[0295]1 3¢ NMR(151MHZ,CDC13):5143.4,134.4,131.3,128.5,127.5,126.2,75.3,25.2,
13.3ppm.

[0296]  HRMS (ESI)m/z: [M-H] Calcd for C,,H,,0161.0961;Found 161.0962.

[0297] HPLC (OD-H,0.46%25cm,5um, hexane/isopropanol =99/1,flow 1mL/min,
detection at 210nm) retention time=19.608min (minor)and 27.594min (major) .

[0298]  SEjif53-9

[0299]  ARSZjtifslH , FHEEEE R (B) -1-2R %k -2- O - 1 - BE B R STt 713 - 1 [ a - Zps 3R

OH

IR, SIS YRS SIS LA, AR B M F IR i s (S

[0300]  Frf5 o (il IR 7 3RO AT % , Fe AL 253 % , i R Bl 15 e e (E 9896, B
TR PR TS 65  H PR A -
[0301]  'H NMR (400MHz,CDC1,) :87.36-7.42 (m,4H) ,7.28-7.32 (m, 1H) ,5.67-5.83 (m,2H) ,
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5.20(d,J=6.2Hz,1H) ,2.04-2.09 (m,2H) ,1.92 (br,1H) ,1.40-1.49 (m,2H) ,0.93(t,J=

7.4Hz,3H) ppm.

[0302] ¢ NMR(151MHZ,CDC13):5143.4,132.4,132.4,128.3,127.3,126.1,75.1,34.2,

22.2,13.6ppm.

[0303]  HRMS (ESI)m/z: [M-OH]'Calcd for CH,:0 1569.1168;Found 159.1170.

[0304] HPLC (OD-H,0.46%25cm,5um, hexane/isopropanol =99/1,flow 1mL/min,

detection at 210nm) retention time=18.556min (minor)and 25.307min (major) .

[0305]  SEitif53-10

[0306]  ASjtfgl , FHEEBE /R (B) - 1-WEMy 3k -2- U - 1 - B 5 R S5 3 - LR [P a- 20 ) 2k
OH

SR, FLA A 0 5 S 0513 - LT, 5 0 45 2 G R M G A @/'\/\/\cﬂa

[0307] P45 o Ea iR I 7 28 48 % , e A B2 52 % , i G 4 3 M43 e e 88 % , Bl
FIEERAT IR B R TS N 28  HI i A -

[0308]  'H NMR (400Miiz,CDC1,) :67.28-7.30 (m, 1H) ,7.18-7.20 (m, 1) ,7.05-7.06 (m, 1K) ,
5.66-5.80 (m,2H) ,5.20-5.22 (m,1H) ,2.16-2.23 (m,1H) ,2.03-2.08 (m,2H) ,1.39-1.48 (m,
2H) ,0.92 (t,J=7.4Hz,3H) ppm.

[0309] ¢ NMR(IOlMHZ,CDClS):5145.0,132.8,131.9,126.2,126.0,120.9,71.6,34.2,
22.3,13.7ppm.

[0310]  HRMS (ESD)m/z: [M-OH] ‘Caled for C,H,,S165.0732;Found 165.0734.

[0311]  HPLC (OD-H,0.46%25cm,5um, hexane/isopropanol =98/2,flow 1mL/min,
detection at 210nm) retention time=14.026min (major)and 15.398min (minor) .

[0312]  Sjafs3-11

(03181 ARSI I L PSR (F) - 1-a- BR P26 - 2L 3P I BB 03 1o - 2.0

OH

LRI, HoAth 20 B 5 St 3 - LARTR] , 15 2 2544 2040 i 70 (i @A/V

[0314]  Frf8 E PRI = 345 % , e A #6955 % , i G AH G 15 e e fH 985 % , Bl
FIEERAT IR B R TS 15 H i EE A -

[0315]  'H NMR (600MHz,CDC1,) :87.33-7.38 (m,4H) ,7.25-7.28 (m, 1H) ,5.74 (dd,J=15.2,
7.1Hz,1H) ,5.27(dd,J=15.2,8.9Hz,1H) ,5.14(dd,J=7.1,3.0Hz,1H) ,1.88-1.91 (m, 1H) ,
1.37-1.43 (m,1H) ,0.69-0.75 (m,2H) ,0.36-0.42 (m, 2H) ppm.

[0316]  °C NMR (151MHz,CDC1,) :8143.4,136.6,129.9,128.5,127.5,126.2,75.1,13.5,
6.9ppm.

[0317]  HRMS (ESI)m/z: [M-OH]'Calcd for C,H ,157.1011;Found 157.1013.

[0318] HPLC (OD-H,0.46%25cm,5um, hexane/isopropanol =99/1,flow 1mL/min,
detection at 210nm) retention time=26.854min (minor)and 35.551min (major) .

[0319]  sjfafs3-12

[0320]  ACsptif b, FHAEEE K () -5- F AL - 1- 2K 0L -2- O - 1 - B e SE 53 - 1 i a- &
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OH CHy

AL A I, T Ath A0 B 5 St 3 - LAHIRD , 15 2 254 2040 1 70 (i i O)\/\)\%

[0321]  Frf8 E B HPIRMII) = 3 N46 % , e Ab Z 954 % , i G AH G 15 e e fH 92 % , 31
JIEERAT IR B R TS N 2T o P i A -

(0322 'H NMR (400MHz,CDC1,) :87.36-7.42 (m,4H) ,7.28-7.32 (m, 1H) ,5.66-5.82 (m, 11) ,
5.21(dd,J=6.5,3.5Hz,1H) ,1.96-2.00 (m,2H) ,1.91-1.94 (m,1H) ,1.62-1.73 (m,1H) ,0.92
(dd,J=6.7,4.9Hz,6H) ppm.

[0323] ¢ NMR(151MHZ,CDC13) :6143.4,133.4,131.5,128.5,127.5,126.2,75.2,41.6,
28.3,22.4ppm.

[0324]  HRMS (ESI)m/z: [M-OH]'Calcd for CH,,173.1325;Found 173.1327.

[0325] HPLC (OD-H,0.46%25cm,5um, hexane/isopropanol =90/10,flow 1mL/min,
detection at 210nm) retention time=4.913min (minor)and5.630min (major) .

[0326]  skjifs3-13

[0327]  Asijtifslh , A BER (E) -1,5- 2R3 -2- R0 - 1 - I 46 STt 93 - b i a- 24

LR, HoAth 0 B 5 St 3 - LARTR] 15 2 254 20 a0 i B il 44 . @"\”V\@

[0328]  Jrfe i € [l 44 1K 7 2 950 % , B AL Z 50 %6, iy OB i M A e e fB N92% , B )
PR VR T SONT9 . SRS B -

[0329]  'H NMR (400MHz,CDC1,) :87.23-7.35 (n,7H) ,7.14-7.19 (m,3H) ,5.62-5.80 (m,2H) ,
5.11(d,J=6.5Hz,1H) ,2.63-2.75 (m,2H) ,2.37 (q,J=7.2Hz,1H) ,1.99 (s, 1H) ppm.

[0330]  '°C NMR(151MHz,CDC1,) :6143.1,141.6,132.9,131.5,128.4,128.4,128.3,
127.4,126.1,125.8,75.0,35.4,33.9ppm.

[0331]  HRMS (ESI)m/z: [M+Na]'Calcd for C,,H ;ONa261.1250;Found 261.1250.

[0332] HPLC (OD-H,0.46%25cm,5um, hexane/isopropanol =90/10,flow 1mL/min,
detection at 210nm) retention time=9.416min (minor)and 10.368min (major) .

[0333]  SLifs3-14

[0334]  RSLjtifolH , FHEEEE R (B) -1-Z8 55 -2- 00 - 1 - BE B R STt 713 - 1 [ a - £ 4 3R

OH

I, FLA D R 5 St 3 - AR, 45 20 254 3R 7 1 g ] 42 - (:@MNM«.

[0335] 45 0 € [ A 1) 7 28 950 % , F5 A3 50 %6 , iy ROBAH i Ml i eefE 997 % , 81 7]
PR R S N278  H A A

[0336]  'H NMR (400MHz,CDC1,) :87.82-7.84 (m,4H) ,7.46-7.50 (m,3H) ,5.70-5.86 (m,2H) ,
5.34(dd,J=6.6,3.0Hz,1H) ,2.03-2.10 (m,3H) ,1.39-1.44 (m,2H) ,1.26-1.34 (m,4H) ,
0.87-0.91 (m, 3H) ppm.

[0337]  '°C NMR (151MHz,CDC1,) :6140.8,133.4,133.2,132.9,132.1,128.2,128.0,
127.7,126.1,125.8,124.6,75.4,32.2,31.4,28.8,22.5,14. 1ppm.

[0338]  HRMS (EST)m/z: [M-OH] Calcd for C, H, 237.1637;Found 237.1638.

18121
[0339] HPLC (OD-H,0.46%25cm,5um, hexane/isopropanol =99/1,flow 1mL/min,
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detection at 210nm) retention time=46.344min (minor)and 49.820min (major) .
[0340]  SEjiifs3-15
[0341]  ARSZJtFIH , (B) -4-FF5AIE-1-2RHE-2- T 1 - 1 -BE B e St 513 - 1 Hh o - 20 3R

I, oA D B85 S5 3 - TARIAD L 45 20 45 R 2000 T ) 1 il 4 - ©/'\f\/°°“

[0342]  Jr45 0 € [ A 1) 7= 28 950 % , F5 A2 50 %6 , = ROBUAH Ea i 1S e e 998% , 8 /)
PR BV TS O458  H A A -

[0343]  'H NMR (400MHz,CDC1,) :87.27-7.35 (m,10H) ,5.83-5.97 (m,2H) ,5.19(d,J=
5.6Hz,1H) ,4.49 (s,2H) ,4.02(d,J=5.2Hz,2H) ,2.23-2.42 (br, 1H) ppm.

[0344]  '°C NMR (151MHz,CDC1,) :6142.6,138.1,135.0,128.5,128.4,127.8,127.7,
127.6,126.3,74.5,72.3,70.0ppm.

[0345]  HRMS (ESI)m/z: [M+Na]'Calced for C,.H,;0,Na277.1199;Found 277.1200.

[0346] HPLC (OD-H,0.46%25cm,5um, hexane/isopropanol =90/10,flow 1mL/min,
detection at 210nm) retention time=14.322min (minor)and 15.990min (major) .
[0347]  SLJitif53-16

[0348]  ASLjta el , FHEEEE R (Z) - 1-1A) H R AL - 2- 0 - 1 - B B e STt 713 - 1 () a- &

OH Hs
W A Y, HoAth 20 B 5 St 493 - LARIRD , 15 2 2544 2040 T 1 70 (i “k@/’\?r\

[0349]  FrAe 1 €0 [ A4 1K) 7 3947 % , B AL ZR 53 %, iy OB (35 M A e e fH N96 % , 31 )
PR VR T S48 SRS B -

[0350] 'H NMR(4OOMHZ,CDC13):57.07-7.26(m,3H),7.08(d,J::7.3HZ,1H),5.49—5.67(m,
3H) ,2.35(s,3H) ,2.11-2.29 (m,2H) ,1.86-1.88 (m,1H) ,1.39-1.48 (m,2H) ,0.94 (t,J=
7.3Hz,3H) ppm.

(03511 'C NMR (101MHz,CDC1,) :5143.7,138.2,132.1,128.5,128.2,126.6,123.0,69.8,
29.8,22.8,21.5,13.8ppm.

[0352]  HRMS (ESI)m/z: [M-OH] 'Calced for CH,,173.1325;Found 173.1327.

[0353] HPLC(0J-H,two combined,0.46%25cm,5um,hexane/isopropanol =99/1,flow
ImL/min,detection at 210nm) retention time=29.966min (minor)and 30.828min
(major) .

[0354] St 13- 17

[0355]  ACsijitifyl , A BE R (Z) - 1- R N WK ARg 5k - 2- 0 - 1 - BE B e St 49113 - 1 h e - &

W HE IR I, oA D R A5 St 513 - 1 AR ,?%@Jé%*@ﬁﬁm:%%é?ﬁ%:m)\«fw

[0356] 45 0 € [ A 1) 7 38 949 % , 5 AL EE 51 % , iy ROBAH i Ml 1S e e 999% , 8 /)
R B R TS 211 P S B A -

[03571  'H NMR (400MHz,CDC1,) :87.62-7.64 (m,2H) ,7.48 (d,J=8.5Hz,1H) ,7.33 (dd,J=
8.5,1.8Hz,1H) ,6.75(dd,J=2.2,1.0Hz,1H) ,5.54-5.77 (m,3H) ,2.14-2.31 (m,2H) ,1.85-
1.88(m,1H) ,1.26-1.42 (m,8H) ,0.86-0.90 (m, 3H) ppm.
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[0358]  '°C NMR (151MHz,CDC1,) :6154.3,145.3,138.5,132.2,132.1,127.4,122.5,
118.5,111.3,106.6,69.8,31.6,29.5,28.9,27.7,22.6,14.0ppm.

[0359]  HRMS (EST) m/z: [M-OH] Caled for C,H,0241.1587;Found 241.1588.

[0360] HPLC(0J-H,0.46%25cm,5um,hexane/isopropanol =99/1,flow 1mL/min,
detection at 210nm) retention time=37.013min (major)and 42.993min (minor) .
[0361]  SLjitifs3-18

[0362] Aot , FHIASBE A (7) -1 - BB -2 T4 - 1 - BB Bl W3- 1o - 2
ik R B 25 5 S 03 - AR ] 750 Mk A T G A /@LI\N

[0363]  Frfe € [l A4 1K) 7 947 % , B A ZR 53 %, iy OB (i M A e e fH N91% , B )
PR BV TSN 29 SRS B -

[0364] 'H NMR(600MHZ,CDC13):57.28(d,J:=7.8HZ,2H),7.16(d,J==7.8HZ,2H),5.51-
5.64 (m,3H) ,2.34(s,3H) ,2.13-2.26 (m,2H) ,1.80-1.81 (m,1H) ,1.26-1.40 (m,8H) ,0.88(t,
J=6.8Hz, 3H) ppm.

[0365]  °C NMR (151MHz,CDC1,) :6140.9,137.1,132.3,132.0,129.2,125.9,69.7,31.7,
29.6,29.0,27.8,22.6,21.1,14.1ppm.

[0366]  HRMS (EST) m/z: [M-OH] Caled for C,¢Hy3215. 17945 Found 215.1795.

[0367] HPLC(0J-H,0.46%25cm,5um, hexane/isopropanol =99/1,flow 1mL/min,
detection at 210nm) retention time=37.013min (major)and 42.993min (minor) .

[0368]  SLitif53-19

[0369] Ayt folh , FHAE BEIR (Z) -4- 80T R W B fbedk - 1- (3- H AR R AE) -2- T 45 -
1- P B 4 S5 3 - TP o - L0 B 2R FR R, oAt D 3R 5 St 4913 - LAH[R] , 453 3210 45 74 =X R 1)

PN ERTLLN W@/‘\r

[0370] P45 o Ea BRI 7= 38 946 % , 5 A EE 54 % , i ROBUAH B Ml 1S e e 988% , 8 /)
PR IEFE MR TS 20 o FLI BN

[0371]  'H NMR (400MHz,CDC1,) :87.24-7.28 (m, 1H) ,6.94-6.96 (m,2H) ,6.80-6.83 (n, 1H) ,
5.70-5.72 (m,2H) ,5.50-5.52 (m, 1H) ,4.41-4.46 (m, 1H) ,4.28-4.32 (m, 1H) ,3.81 (s,3H) ,
2.48-2.50 (m,1H) ,0.91 (s,9H) ,0.10 (s,6H) ppm.

[03721  '°C NMR (151MHz,CDC1,) :6159.7,144.9,133.3,130.8,129.5,118.3,113.0,
111.4,69.8,59.6,55.2,25.9,18.3,-5.3ppm.

[0373]  HRMS (ESI)m/z: [M+Na]'Calcd for C,H,0,SiNa331.1700;Found 331.1699.

[0374] HPLC (0J-H,0.46%25cm,5um,hexane/ethanol =99/1,flow 1lmL/min,detection
at 210nm) retention time=14.688min (major)and16.396min (minor) .

[0375]  Sjiifs3-20

[0376]  ARSZEGIH, FHZEBE /R () -4-F0 T J H SRR - 1- 2838 -2- T # - 1 - B s
Tt A5 3 - LR (R a- 2 0 o I, oA 20 R 5 S 451 3 - LAR[A] , 15 280 25 44 =0 a0 R 1 1B 8 ] 4
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iﬁjtrm

(03771 FrAE o [ A4 1K 7 32 949 % , B AL ZRON51 %, iy OB i M A e e fHN92% , B )
PR BV T S53 SRR S B -

[0378]  'H NMR (400MHz,CDC1,) :67.81-7.85 (m,4H) ,7.45-7.51 (n,3H) ,5.70-5.84 (m, 3H) ,
4.46-4.51 (m,1H) ,4.33-4.38 (m,1H) ,2.64-2.68 (m,1H) ,0.92 (s,9H) ,0.11(d,J=2.1Hz,
6H) ppm.

[03791  '°C NMR (151MHz,CDC1,) :6140.6,133.5,133.4,132.9,130.9,128.3,128.0,
127.7,126.1,125.9,124.5,124.4,70.1,59.7,26.0,18.4,-5.2ppm.

[0380]  HRMS (ESI)m/z: [M-OH] 'Caled for C,H,,051 311.1826;Found 311.1829.

[0381] HPLC (0J-H,0.46%25cm,5um,hexane/ethanol =99/1,flow 1lmL/min,detection
at 210nm) retention time=25.867min (major)and 38.467min (minor) .

[0382]  FEEEULHAM 2, A bSR3 - 1~ it 4] 3 - 20 H v >k FH I $5) 42 S Ji 451 1 - 1 ] 6 16D 442
AFRIT , ST A5 1 - 2 o] 2% () PR A 7R 2 00) 12 e 5 1 A R LI PR BB AR 2, RIAE AT LA -6 e -1
a- M N EE, FE LA B BAA

[0383]  SEjifs3-21

[0384] Ayt 9 v , FH A5 JEE ZR A4 77 3 9 460 St 4913 - 1+ F) e A 7)1, FCAth 20 B8 5 STt 4513 -

LI SIS R I A SRR (7

[0385] S o [ AR 77 R NI4T % , B4 FEN53 %, i R (it M 1 e e (B N8BT % , B))
JIEENR A IR BEE R TS 21 o LU v 0H 5 S it 9] 3 - 1 ) e S 4 i vy &, 7E A FRAEAR
[0386]  Sijitiff]3-22

[0387] Azt Hh , 5 R /R A A 7R 4 5 46 St 4913 - 1A P AR A 7)1, G Ath 2D B S i 491 3 -

U IR SR Y

[0388] T 15 o [ AR 77 R N46 % , FEALFE M54 %, i R (it M 1 e e fHN89 % , B))
JIEENR IS IR BN R TS 22 LU v H0H 5 S it 9] 3 - 1 ) e S 40 di vy &, 7E A FRREAR
[0389] Syt fs3-23

[0390] Azt v , FH 5 R /R A A4 775 85 46 St 4913 - 1 A P AR A 7)1 G Ath 2D B S i 491 3 -

U, @I R RS SR

[0391]  Frd5 1 tu [ AR P 77 50048 %6 , AL R D952 % , iy OBt i A e e {6 990% , B
AR IR FENE N 7S 933  FLB I Kt 5 SE )3 - LI PR B & (R AN EER .
[0392]  XfEELA1-1

(03931 L4511 - LAY R A 751 14 1) 28 T 5 5 2 i 451 1 - 1P R A 750 S ) 3 A AL S Xl £

T XL -1 E‘JPE%%UE‘J%—@MZISE‘J%*@EW?CM XF G 1 - 1 f 2 15 2 HC R A

N HN—H:

40



N 112675920 B W OB P 37/37 7

cl -
C PhaPus,,,, R!u'““N\ I
IR e |

HN

[0394]  XfELf512-1

[0395]  XFLb 4512 L) fe Ak & BT PERESRAL A P R 5 St 451 2 - 1R Rk & T PR 2R
B R AL, DX AAE T < 6 B 512 - 1 i FH 2800 00 4 A 751 A 0k L 4571 1 - 1f ) 6 ER) R AH 771 o
(03961 R FH v R0V AH € 15 4556 bL 1 2 - 1) &6 1 - MR 2R AL B W e e {83 %, T2 H A
67% .

[0397]  XfEbf513-1

[0398]  Sf bL 4513 - L fi Ak T M- 0 T B SR A& P IRk A 5 St 49113 - 1) ke Ak & BT
P - 9 TR I 2R A S W) e R ARARL , X B AE T < 5 B 4513 - 1 B FH 2800 A6 4 Ak 770 A s LR 81 - 1T
il & AL ) .

(03991 kbt 53 - LA il 28 () FF- Mo - Ja N B SR A A IR P2 3 949 %6 , AL 3R 51 %, =y AR
FHETE N 1S e B N62% , B J1ZE R i B TS AT .

[0400] DL b= ik S it 451 () & F52 AR AIE o] L EATAE BB A G, o fd Rl iR ff v, ARG ok sk
it A5 R P 25 AN BRRHAE B G T RE R AL & BB b AT il , SR T, R ELX Le R R R B 4H S AT
TET & » # B 24 N Ay A5 B il B a

[0401] DL b il STt AN FRIE 1 A K B J LM s it 77 =0, F IR B0 BARFITEA , {H I
ANBE IR b T 2 A % ke B B RS ] A PR ) o B2 24 R IR L 6T AR AR I S R RN ok
Ui, 7EAN B B8 A< B A SR B T2 T, 38 W7 DA 128 T It , iX 2SR g T A% % B ) R 3
Y0l o RIS A% B R O Y ]2 A BIr B ORI 3R i
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