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The present invention is related to processes for preparing chiral substituted pyrazolyl pyrrolo[2,3-d]
pyrimidines of Formula I1I, and related synthetic intermediate compounds. The chiral substituted pyrazolyl
pyrrolo[2,3-d]pyrimidines are useful as inhibitors of the Janus Kinase family of protein tyrosine kinases

(JAKs) for treatment of inflammatory diseases, myeloproliferative disorders, and other diseases.
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The present invention is related to processes for preparing chiral
substituted pyrazolyl pyrrolo[2,3-d]pyrimidines of Formula III, and
related synthetic intermediate compounds. The chiral substituted
pyrazolyl pyrrolo[2,3-d]pyrimidines are useful as inhibitors of the
Janus Kinase family of protein tyrosine kinases (JAKs) for treatment

of inflammatory diseases, myeloproliferative disorders, and other
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500 F Bl IR o S5 3- BB R E T HE (8 » 8.507 » 0.07135H > 1.52
&) - NN- _HEHERM (DMF > 84=ZFF > 1.08 3L H) Bl = H B fig % [4-
(1H-PEE4E-4-EL)-TH- R0 - [2,3-d ] 0% 0E -7- EL T HH S (5 » 14.052 » 0.0468 5
H) R [ #S ik % #f (K,CO5 » 0.329%2 - 0.002385H. » 0.05E &) - #& -
FTi B R RG22 0R T #6057 8% - & TLCHIHPLCE /R I IE #4157
R T BRE - DL20% B /KB R (TS E) R IERE YRR - 1B EE LB
(EtOAc » 3 x TSE)FEMMKRZBR - #a 02 FHER20%5 K
W (TS ZETT) Mk - DB BE 85 W KBz e (MgSOy) » 18 - RAERE TR
o IR YRR S R U AT 4B (S0, 0 0 20% BEBE L B/ T b 5 A
HE) o M= HERRRA-(1-Q2-FE-1-3B LA 2% 5)- 1H-0m-4- £)-TH-
MU - [2,3-d] e -7- ) HES(9 » 16.47%2 - Figm F19.65¢ » 83. 7% ER) -
B EGEE - B9 ¢ 'H NMR (DMSO-dg, 300 MHZz)389.09 (s, 1H), 8.84
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(s, 1H), 8.63 (s, 1H), 7.78 (d, 1H, J = 3.8 Hz), 7.17 (d, 1H, J = 3.8 Hz),
6.24 (s, 2H), 5.82 (s, 1H), 3.55 (m, 1H), 1.92 (m, 2H), 1.59 (br m, 6H),
1.06 (s, 9H) : Cy3HycNgO2(MW, 418.49), LCMS (EI) m/e 419 (M*+H) ©
=HREMERZ)-(4-(1-3-FE-1-BRE-3-FER-1-5F5)- 1H- L %-
4-H)-TH-UEEE 3 [2,3-dWEBE-7-E) FES(10). (LZ=J0 T > WEEH B AN
ARALOE 22002 A B EREMRT » SSEH=-HERERK4-(1-Q-7E-1-3R K
B WAL )- TH-IE e -4 L) - TH - IS - [2,3-d i 0E - 7- B FH S (9 » 8.007% >
0.01915%ZH) ~ =& FERL(TFA » 40.6ZH > 0.528% H) KIEWI & (H,SO, »
3.772F > 0.07075H) - FFK L KIE RSN ER TR0 8 -
ETLCHHPLCE R E#: S B 58 T » DAZK (3012 F » L.67TEH)fH
IR, o &R IERESYINZER B30 8 - AR 24
£0-5C - B > H LB RLIBNGEEALMH/KER(NaOH » 2232 F)mH -
LAsEEpHZES » A% DIEEEE LB (EtOAc » 2002 ) - W R » #
= DIBEBE £ Fs(EtOAc » 2 x SO ZEIUKAR « K& L AR
BEAINaCIZKE R (1002 ) 5k - DARREZ 8 i /K2 e (MgSOy) » 8 » K
TERCEE T RdE - R Y #s = BN th ai{E(Si0, > 02 100%[E1: ~ 5/
Weth ) - DA = H B EL (Z)-(4-(1-(3-Fa B - 1- BRI A -3 - AL N - 1-
W 25 )- TH- TR M - 4- BL)-TH- TR I 3 [2,3-d W 0E - 7- E) H E5 (10 > 6.797%¢ »

B O

i F8.34% > 81.4%ER) » Bk EGEE - BAR10 1 'TH NMR (DMSO-dg,
300 MHz)88.77 (s, 1H), 8.68 (s, 1H), 8.41 (s, 1H), 7.71 (d, 1H, J = 3.8
Hz), 7.51 (&&Es, 1H), 7.09 (&Es, 1H), 7.05 (d, 1H, J = 3.8 Hz), 6.22

(s, 2H), 5.97 (s, 1H), 3.27 (m, 1H), 1.77 (m, 2H), 1.54 (m, 6H), 1.06 (s,
9H) ; Cp3H,3NsO3(MW, 436.51), LCMS (EI) m/e 437 (M*+H) o
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0

8_%"""2 M/L*/H,

NH,

Z
5 =
\
. N
O
Z =~z
i/
\
. \
Z O

A\
N N
L LO
10 (R¥11
CoHxNgOs C23H30NeO3
2+ & 43651 2+ 8 :438.52

—-———

M/L*/H, Hy/Pd-C
H=
- NH,

O

NH,

/‘_ =Z
N\
O
//Z 7 @]

N/ | N
”L 5
(S)—11 1
CaHagNgOs Ca3H30Ns03
»+&:43852 »F & 438.52

= FAEFERR (4-(1-(3-B B~ 1-BR K E-3- R E AN &) - 1H- I -4- ) -TH -
UL - [2,3-d Mg e -7-8) FHEs (11). (£ 200 | » RERBRFEZ2SZ27TE
OB T - B = R EE BR (2)-(4-(1-(3- i 2 - 1- 3R I & -3- B B N - 1-
E5)- TH-0EE M -4-20) - TH-ME IR 5 [2,3-d ] e - 7- 2 ) S (10 » 1.155¢ » 2.63%
HH) - VUK R (THF > 20.02 7 » 2462 5 H) K 10% 38/ (50 % 3 %7
1302 5%) - TP Z KRGV R = > FXLLERIOIE » A% > &
B EFHN &R SR MR L 2B SRR N EETT » REHRAL 1T/ N R IE
po > H#IESSHK - #% » BRIERSYEBY R LIRBIE » IERE
o o AR % B PR EUNGE TR Z VU S\ BRI (THF) 3 7% » i & 0F 2 I8 R AL RBE
TURYE o TS AH B = AR RE (4-(1-(3- e B - 1- 3R AR -3 - AL Y Ak ) - TH- T
M4 -4- 7 )-TH- B8 - [2,3-d] g BE -7-F5) R (11 > 1.155¢ > H 5w £ 1.153
%o 99%ER) > REOGEREN > HENRFER - £EZT > RERT
Bt - SFFIEHEY QD) KR HE(> 98% HPLC) » LUETT T AL JE - it
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T — A 4i{L - BEFN11 0 'TH NMR (DMSO-dg, 300 MHz)éppm 8.73 (s,
1H), 8.60 (s, 1H), 8.27 (s, 1H), 7.70 (d, 1H, J = 3.8 Hz), 7.32 (bs, 1H),
7.09 (d, 1H, J = 3.8 Hz), 6.75 (bs, 1H), 6.21 (s, 2H), 4.56 (td, 1H, J =
4.0, 9.8 Hz), 2.86 (dd, 1H, J = 10.5, 5.6 Hz), 2.63 (dd, 1H, J = 4.0, 15.3
Hz), 2.32 (m, 1H), 1.77 (m, 1H), 1.56-1.19 (m, 7H), 1.06 (s, 9H) ;
LCMS (EI) m/e 439 (M*+H) ; C,3H;)NsO3(MW, 438.52), LCMS (EI)
m/e 439 (M*+H) «

= RAEEREE (R)-(4-(1-(3- B Es-1-32 o k- 3- B AR N A ) - TH- ML e -4 - L) -
TH-MEI& H[2,3-d g lE -7 -5 A BS ((R)-11) 82 = FH AL FEEE (S)-(4-(1-(3- -
1-BR R E-3-TRE N E)-1H-HEE -4-5)-TH- LK 3£ [2,3-d g B -7 - B ) B B
((S)-11)

AN EHBE(LFEH s —RERERF » A28 =F A (2)-(4-
(1-(3-F -1 -BR AL - 3- il B N - 1- M A )- T H-BEE MR -4 - BG)-TH- IR I - [2,3-d]
EE-7- A HER(10) - ML EE & L EY = H AR M (4-(1-3-f 5&-1-
BRI AR -3- AR Y A5 )- TH- TR M4 -4- B)-TH- B 0% - [2,3-d W BE - 7- &%) H fig
(R)-11E((S)-11) : FEFR T » REA/NEGRQOZT) L3002 T+ TE ELEE
0 EHEAZE(10) ~ GRS - Bofis KB R E) KA & &R (4-6
Z2F) - NI HESREME BT R ER TR - BN
HIGMEL - (EBE SRR - (ERIEREGYIERE TR - KRBy
MEEEE LB BB (viv = 9/) R &) - &UBW BRARRmM L - BERE
Y = H B BE R (4-(1-(3- B - |- BR TICBE -3 - AR Y R 1- T H-PEE e -4- B} - TH- T
U I [2,3-d] e -7- ) B S ((R)-1124(S)-11) > L2 (L (HPLCHIH Z

FEHPLC) ~ LC/MS B NMR ¥ 5 58 2 #  RAE B & (% ce » FE M1k

5 127 HEYIESHE)

C235296A.docx

110103076 FHGSE A0101 1102004659-0



1740775

HPLC)HIE -

EY)HERBEYBE(% ee) ZAIE HFEHEMWHPLC oy H#ElT - (&
FIChiralpak ®TAE L o REIME B CIEEZEE(v/v = 90/10) ZJBEY) < i
Ryl 25/ 7788 - HUVERDE REGEEEAL2M4Z2H0KRT - 22H10) ~ A&
B HEZRBEYI(S)-11 > F1{EEYE) AT 2 HEREYI(R)-11
{105z LA I ) (% 18] I A e BE B [E] 46 00 8 ~ 367788 e 3877 88 [N Fu o7 AT o

B (R)-115(S)-11 : 'H NMR (DMSO-dg, 300 MHz)3ppm 8.73 (s,
1H), 8.60 (s, 1H), 8.27 (s, 1H), 7.70 (d, 1H, J = 3.8 Hz), 7.32 (bs, 1H),
7.09 (d, 1H, J = 3.8 Hz), 6.75 (bs, 1H), 6.21 (s, 2H), 4.56 (td, 1H, J =
4.0, 9.8 Hz), 2.86 (dd, 1H, J = 10.5, 5.6 Hz), 2.63 (dd, 1H, J = 4.0, 15.3
Hz), 2.32 (m, 1H), 1.77 (m, 1H), 1.56-1.19 (m, 7H), 1.06 (s, 9H) ;
LCMS (EI) m/e 439 (M*+H) ; C,3H3NgO3(MW, 438.52), LCMS (EI)
m/e 439 (M*+H) o

N RARTE AR Y A B R SRR 2 o A B R E R

EB/FLAIRS ey piaticy Hy | B[ | Bt % T
gt S (C) BEF) | (h) | (HPLC | ee |HZEZHMEY)
() [Hif&%) (R)-E(S)-
11
Rh(COD) CF3;CH,0OH 23 40 20 99 66 (S)-11
(SSRR-TangPhos) (55 1{H
(BFy) 2 Witilég )
Rh(COD) CH,Cl, 23 40 20 91 92 (S)-11
(SSRR-TangPhos) (55 1{H
(BFy) 2 Witilég )
Rh(COD) CF3;CH,0OH 23 10 20 99 91 (S)-11
(SSRR-TangPhos) EACH,Cl, B
(BFy) 2 Witilég )
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Rh(COD) MeOH 23 40 20 94 66 (S)-11
(+)-DuanPhos) ZEY
(BFy) M2 LStilEg )
Rh(COD) CF3;CH,0OH 23 40 20 99 61 (S)-11
(+)-DuanPhos) ZEY
(BFy) M2 LStilEg )
Ru(R-C3-TunePhos) MeOH 50 50 2 84 87 (R)-11
(CF3C0O,), (52

M2 LStilEg )

Ru(R-C3-TunePhos) | CF3;CH,OH 50 50 2 99 88 (R)-11
(CF3COy), &MeOH (552

M2 LStilEg )

Ru(COD) MeOH 30 50 21 100 98 | (R)-11
(SL-A153-1) (552(H
(CF5CO,), (D)
Rh(COD), MeOH 30 50 21 100 94 (R)-11
(SL-W008-1) (552(H
(CF350;) OS]

BEIEBTFE A AT A Z MR EC AL BE L SR YIRBY T 3L -

(AL

j\H

P

/l\

(SSRR)-TangPhos

RO

F O
R O

F O

\\\Pth

PPh,

SL-A-153-1

REMEFEE I EHA(LERER D

AETF AR LR T3 -

C235296A.docx

110103076

FHHIE A0101

(+)-DuanPhos

Co l PPh,
0 O PPh,

(R)-C3-TunePhos

26 129 HEEHRIAS)

SL-W008-1

& (EE R 2 EYH £

1102004659-0



1740775

= FEEIES) - (4-(1-(3- - 1- IR G- 3 - 2 P 2)- 1 H - L - 4- ) -
TH- S F7(2,3-d] B dE-7- 25) FHHE((S)-11). TR ER T - i = H BB % (4-
{1-[(1Z)-3- Mz B -1-BR T A -3-F BL Y - 1- 0% - 1- & ] - 1 H-TEE -4 - } - TH - IR IR
F12,3-d]mznE-7-F) FHES (10 > 2152 7)) & HE(CHCL, » 12,52 7)) 3
=#® LBF(CF;CH,0H » 0.252 7)) ZREYI T ZEK - WEBDREET
LU #ZERh(COD) (SSRR-TangPhos)BF,(8.8 %) » Atk > IRIERE
VIL LGSR INEE £ 402 R T - R R SR & )4E50°C TR IE S BE ) M #E20
/INEF o EHPLC OB R ZHE e 2 AR - ERIEREY 2dlEE=

- RIERGY CHERBYIBERBEHEEHPLC i M E F88% ee
(94 % 56 — (R U 8 (S)-11 © 6% 55 {Hk Ux i (R)-11) - (£ ERE Y& S
W BERIE - R ER LS HGE(S=Z T Ik « #EF > (IR BB
TRUE LT o FRRTID B AR E RS (1802 50 ) 7 » SEIHBRE (S TT) #l
FEf L5 (EtOAc » S=T) ZIRGY) - HEBBERRAHIN20°C TR DR
oo RHEERFR20C MRF16/NE - FBIEWRER - AN EWEER
(522 50) Z B EVEHPLC o T BUR A A B S5 —(H R UL 1 2 66.0% B 5 B i#
Py &2 (83.0% 55 — (R LI (S)-11 7 17.0% 55 {# R YL (R)-11) < 281% >
[(ERTERS LR AR 25200 - BT R Z iR Y (108 2 7)) (R F h B Z 1%
HPLCI#fr » RERA MRS — R UL 2 99.6 % Z RIEY) & (99.83%
= —{E B W B (S)-11 3 0.17 %55 [ WU i (R)-11)  JL&ER R A EBUR-F
S bFHEY O LB E M/ D S Z 2B 2 EEEERR - #h
& 8S Z DUBAE - (B a0 A 2 38 A R S B A0S B LS/ BN 1T 4 B
= HnaE -

= HEIERE(R)-(4-(1-(3- 725 1 - 22 G 2% 3- F 22 Py 2) - 1 H -l -4 - ) -
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TH- 5 77(2,3-d] B 0E-7- %) FHIE((R)-11). TREGR T > ik = B B R B (4-
{1-[(1Z)-3- Mz B -1-BR T A -3-F BL Y - 1- 0% - 1- & ] - 1 H-TEE -4 - } - TH - IR IR
F2,3-d1mgnE-7-F) HE5 (10 » 5002 5 ) £ H iF (MeOH > 8.0 F) 1 Z7H
R REBIEE T > LA H Ru(COD)(SL-A153-1)(CF3C0,),(6.6 % 5¢)
e > 2% M RIERGYI LGSR IEE 2508 )] - # R EREYI{E30
C RIS TRA2UNT - EHPLCOTBURZE E 58 £HMAR » (#
RIERe~aEEER  RERGYZHERBYBEE GBS ZMN

HPLC I #r i M2 R598% ee (99 %5E {f Wk Y lge (R)-11 & 1% 35— {f ik U
(S)-11) - #& > FERIERSYEBEYRBRBEE - AR IHEGCE
FRYIEE - ATk > [EIRRINEE TR 25200 o AT Z M IARARE 45 (470
Z) B M EEMHPLC O A ST » HERBRA MR (ER g~
98.0% ¥ Z RIBY) 15 & (99.0% 55 (I Y (R)-11 © 1.0% 56 — &l W i

(S)-11) »
%—} olac %ﬂ\( NaOH izt
N-N N-N =N
I p O “TEA DMF [ 2
N/
| \ >
N

N/
k\

(R)11 (R)-12
Cy3H35NsO5 CH6 N0,
51 & 43852 »+ & 420.51

CN CN

He Hn

Y 2 * HPO,
NZ N”
S 0

N H N H

(R¥13 (RM14
Cq7H1eNs Ci7H{NsO4P
5+ 8:306.37 2+ 8 404.36

=REMRER)-(4-(1-2-RE-1-BKEZE)-1H-HE % -4-5)- TH-M
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% 3£ [2,3-d1EELE-7- ) FEE(R)-12). FIEA. fEZR T NEEHBHAER

RARALE ZS02 A BREMRF - 485 = H AR (R)-(4-(1-(3-fA-1-1R
A -3- R A N &S )- TH- 0P M -4 - L) - 7H- L % 3 [2,3-d s 0 - 7- ) FH i ((R)-
11 > 41327 > 0.9422 B H) « N,N- _ HEH il (DMF > 10=7} > 129
SH)KR =W (TEA » 0.5252 7 > 3.77T2EH - 4.088) - A& (EP
R EYINKIEFLAIZR0-5C » #E > L1201 » &HIEHGSZREN
MEE=RALEEO3152H » 2.828FEHH » 3.0EE) - KPP LK IER
EYA{E0-5C MBEFI0 8 - ETLCHIHPLCE /R K E M Fy 258 il - FF
R IEREY) LABEBE £ Ba (EtOAc » 252 71)B120% B /KA KR (202 ) ke

TrEEW R fE o I DABSEE S B8 (EtOAc » 2 x 252 M) ZEAUKE - KEF A
i 22 LL20% R 7K TR (35 = 1) e ik - DABA BE $ Bt 7K 82 Ik (MgSOy) -

B AT T R4E - R e i EYFE S B E 4B (Si0, 0 0
Z50%RE R L e/ e A RE) 0 e = H AR B (R)-(4-(1-(2-F A-1-1R
[ £ E)-TH-0EEME-4- By -TH- DL B - [2,3-d | g - 7- 25 FH S ((R)-12 » 278
£ 0 B 1396125 » T0.2%ER) - BEH » HGBNRFER - 21
o PREZEFEIE - R ®R)-12  JEEEMARE(99.1HE% » #5HPLC »
FE220 2 HOR TMEMD 5 HEMAE(99.6[HED - FEH ZEMHPLC 5 99.2%
ee) ; 'H NMR (DMSO-dq, 400 MHz)3ppm 8.84 (s, 1H), 8.78 (s, 1H),
8.39 (s, 1H), 7.74 (d, 1H, J = 3.7 Hz), 7.11 (d, 1H, J = 3.8 Hz), 6.23 (s,
2H), 4.53 (ddd, 1H, J = 9.9, 9.6, 4.2 Hz), 3.26 (dd, 1H, J = 17.4, 9.9
Hz), 3.19 (dd, 1H, J = 17.2, 4.3 Hz), 2.41 (m, 1H), 1.87-1.13 (m, 8H),
1.07 (s, 9H) : Ca3HysNgOo(MW, 420.51), LCMS (EI) m/e 421.4

(M*+H) o
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(3R)-IR A -3-[4-(TH-MLIE F[2,3-d | HEIE -4- 5 ) LI - 1- B TR B ((R)-
13, HEHEBER). J7EA. 2R T » WEARABEERRAOE 22527 E
B - SR = HAEE L (R)-(4-(1-(2-FA- 1- B8 T A £ A )- TH- MR g-4-
B)-TH-OE0E 3 [2,3-d] s nE-7- ) HEE(R)-12 » 2782 5 » 0.661 25 H )l
HEE(MeOH » 2.502 7 - 37.025H) - # & > £21 [ » HPHR 2
Mg S K LL0.IOM S EAL /KA (NaOH » 1.5 7 » 0.1523%H » 2.3
EE)mH - FPHR KIEREYN =00 TREE22/NG - & KIEW R R
CLoeHET » KR IER &Y P20 % /KRR (102 1) BIES B LB (EtOACc » 25
ZTH)MRE - EEN RIS - WA K g DABE R L B5(EtOAc » 252 )20 -
B i A TR EE Oy LU B SRR /K82 e (MgSO0y) » IR - RALEEE NR4E - &
TE R U FE B A E AT 4 E(SIO, - 02 100%FE M 2 B5/ O JZ b AR - imfs
(3R)- 28 [ Ak -3-[4-(TH-MLOE - [2,3-d ] 08 BE -4- L ) LMK - 1- BTN BE ((R)-13,
H e 0 1885  Him 20252 7% > 92.8%ER) » BEEH > Hik
PRFER > L2/ T > WEZEFEL - IR ®)-13 (5 &) - 'H NMR
(DMSO-dg, 400 MHz)ppm 12.1 (bs, 1H), 8.80 (d, 1H, I = 0.42 Hz),
8.67 (s, 1H), 8.37 (s, 1H), 7.59 (dd, 1H, J = 2.34, 3.51 Hz), 6.98 (dd,
1H, J = 1.40, 3.44 Hz), 4.53 (td, 1H, J = 19.5, 4.63 Hz), 3.26 (dd, 1H, J
= 9.77, 17.2 Hz), 3.18 (dd, 1H, J = 4.32, 17.3 Hz), 2.40 (m, 1H), 1.79
(m, 1H), 1.65%1.13 (m, 7H) ; C;,H;sNs(MW, 306.37) LCMS (EI) m/e
307 (M*+H) -

(3R)-ER K E-3-[4-(TH-HEIE F[2,3-d ] HE E -4- 5 ) 0L IR - 1- B 1 5 B e T
B ((R)-14, BEEZER). Y (GR)-IB KA -3-[4-(TH-OLIE - [2,3-d 0% 0E -4- B L
mE-1-F TN ((R)-13, H i REWs > 57275 @ 1L.8THZEHERNEEIPA » 87F)
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2 BN 0 4E60-65C N ¢ IRANEEEL(186.25¢ - 1.9 H » 1.10E E)ER
NEE(L.671) 28R » RFBIEEN > FERFA I RS R - B 28R Ak
JUEY) o BEE 0 RIRTIE R R EWIAETOC N INELL.S/NEF - 2R 1% 12 T 2 Al
FEREORE - WR=ER NEHAR - BIEEEY)  HRE R IR EN
BECL/1 > viv e 3T R &Y » BEEER KB FE e - I AE B (8
)RR — /N - FEEIEUCERERR - IR )R - RAEE R
o PPEZEH - fF40C TEzZMERIEE » MFGR)-ERKE-3-[4-(TH-HLIS I
[2,3-d] 0 0E -4- AL ) IR - 1 - B PN B o B B (R)-14,, B B B0 - 634.27¢ - FiGw
F755% - 84 ER) - O ERK Ao B MEEE - BN R)-14 (B
EH) : fA2£197.6°C 5 'H NMR (DMSO-dg, 500 MHz)dppm 12.10 (s, 1H),
8.78 (s, 1H), 8.68 (s, 1H), 8.36 (s, 1H), 7.58 (dd, 1H, J = 1.9, 3.5 Hz),
6.97 (d, 1H, J = 3.6 Hz), 4.52 (td, 1H, J = 3.9, 9.7 Hz), 3.25 (dd, 1H, J =
9.8, 17.2 Hz), 3.16 (dd, 1H, J = 4.0, 17.0 Hz), 2.41,(m, 1H), 1.79 (m,
1H), 1.59 (m, 1H), 1.51 (m, 2H), 1.42 (m, 1H), 1.29 (m, 2H), 1.18 (m,
1H) ; 13C NMR (DMSO-dg, 125 MHz)dppm 152.1, 150.8, 149.8, 139.2,
131.0, 126.8, 120.4, 118.1, 112.8, 99.8, 62.5, 44.3, 29.1, 29.0, 24.9,
24.3, 22.5 ; C17H sNg(MW, 306.37 » B A HEEfR) LCMS (EI) m/e 307

(M*+H » ), 329.1 (M*+Na) °
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c F Cl /L
NaH/SEMCI N=
N? | N\ — . Y \/ 0 N7\ pe
k\N N N~ N /\/SI\ ) N= B\O
H <o
1 15 3
CgH4CIN; L C12H1gCIN3OSi C13H23BN;03
5+ E:16357 »+8:283.83 5+ 8.266.14
o> 7 N-NH
(/
[/
KoCO3/Pd(PPh3), HCl A&z -
\ | N \/
N7 A k\N N Si—
k \/ \_/~
N N Si~ (0]
16 17
C1gHgNs0,Si C15Hy1NsOSi
»F % 387.55 »+8:31545

4-(1H-MEE-4-55)-7-(2- = P ER ik Z & & &) -TH-REIE 3 (2,3-d]
BEBE(17). @ b (NaH » 60FE %l 7 ffi - 4.055¢ > 101.3Z25E H » 1.54
EE)AL2-ZHEELHE(DME > 20027 0 19242 HH) | Z#IFR
A AE0-5TC KB T > BIRIRINL2- Z H & E L (DME - 80.0= 7 >
769.6 2 5 H ) 2 4-FAEMEIE FF[2,3-d]mENE(L » 10.085¢ > 65.6 25 H)
DIBEERE RFFERSCTCESTC) - 5[ EZEQ) ZFRE - ILHREH

BRAG - REFTI R R EIAE0-5C T 3073 - ZAM& » 1B18R
M=HEWRERE LEREZIEHGE(SEM-Cl > 12.56% > 75.3F2%EH > 1.158
8) 0 [l ERERERFHENST » IORIE » R IEYVIHEOC THFE1
NI PR BN E BOR 0 FEAE23/N\F o EHPLCEITLCEUR K EM A A E
SERCE - AEEDR T 0 LUK@6Z T ERIEE SR - EEHMEEY
(15) 2 &R RINER SV ERETE T —Suzukifi 5 S E - MFEE—F R
HEAL -

M T > R EIEE AR E L & A B 4-FE-T-[2-(=ZH &

W e As) L AR AL ) -TH-IEIE 1 [2,3-d [ WE (D15 > 18.63%¢ > 65.642 5 H)
ZEHERSIEREY T > IRIIL2- ZHEE L FE(DME > 38 7F) ~ KR
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B% # (K,CO5 » 23,5657 » 170525 H » 2.6 E8) ~ 1-(1-Z R\ E L E)-4-
(4,4,5,5-VUBH EE-1,3,2- S W71 [ -2- B)- 1H-0fk (3 > 18.607% » 69.89%
HEH - 1.0688) PR EeYBRANR - §XURRAEE - A&
=R T o LB (=%F) 8 (0) (PA(PPhy), > 24425757 » 0.21 25 H >
0.0038 B)RH - (EFTP k< IER EVIR RIUK - §XRLAEREIE - ##
R E80C o FELE4-8/NIF o ETLCHIHPLCE RN FEW: 18 B T 52 e
RIEREYZ M 281 2 208 » WA E AR L R(1058) @8 - Ky %
PR DABE % 2 B (EtOAc » 20 FF) JEk - v B W B 0K » HLABEEE 205
(EtOAc » 2 x 302 ) ZHUKE & 0F < A 22K DLEFINaCIKE K (20
ZEFH) IR o DABRBE BE B K28R (MgSOy) » RALRKEE TIR4E - Rk > &
AT Z SuzukifB G EY)(16) ZEEVIEHTHF 22271) - BB X
50027 EEEM > M RE LR IreE g > IFRE DLt -

PR T o HE SuzukifB & EY)(16) L THF 1 2 F R (222 7) > LA
K108 T1)B110% HCUKE R GE MK 19.6 2 7 RHCIEL 64 2 71 H,08 &
B E) B o R FTE 2 R &7 200 TR 4-6 /5 - ETLCH
HPLCEE R L B PRl S E A AR Ry ESe i > i 30% & A (£ #Y(NaOH) /KA K
(€ {2 10.452 NaOH B 72 21.0 2 - H, O P B ) 1818 I/ I £ L IER &9
B [E B PR FF R EMRR25C » AE1097 s8R - BERRE AR > HEIUK -
REORSPIN 200 TR 1-2/00 > 22 EEWEBR > L 2H0 (50=
FO)EK - MBESHER 22502 A =%l > BA=RTUNLH
(MeCN » 1122 )M - RERGPIINAZEIR - FEE2/NR > #E R~
Al E =R - W EDR MR NG - 3EEIEIEREIRS - LIMeCN (36 Z71)
ek o AL R A T 40-45°C TEZER o ife4-(1H-0EPE-4-50)-7-(2- =

8
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B e - £ SR RS ) - TH- IR IS [ 2,3-d B (17 » 15.352 - HiEm £20.7
o T39%ER  EEZFER) > BHEERMEBEROIAEE. > #
HPLC) - Bf*17 : '"H NMR (DMSO-dg, 400 MHz)dppm 13.41 (bs, 1H),
8.74 (s, 1H), 8.67 (bs, 1H), 8.35 (bs, 1H), 7.72 (d, 1H, J = 3.7 Hz), 7.10
(d, 1H, J = 3.7 Hz), 5.61 (s, 2H), 3.51 (t, 2H, J = 8.2 Hz), 0.81 (t, 2H, J
= 8.2 Hz), 0.13 (s, 9H) ; C;5H,;NsOSi (MW, 315.45), LCMS (EI) m/e

316 (M*+H) -

CICOOMe _
|:> = OTCOOMe
n-BuLi, THF
7 18

C/Hqo CsH1202
»+E:94.15 > &: 15219

-BRENHREFIE08). NERKALRGT - 17.492H > 150.02H
A KV R BRI (THF > 20027 > 2466 2 H H) o Z KR HFERN > 1£
-78°C R IRAN2.50MAEC e 2 TE-T A (66.0Z 7 » 16525HH » 1.15
B) - IR A B EBERN-78°C T30 - HERINAFEH
FE(17.6=71 > 22525 H > 1.588) - RIERSVENEHER - REHE
Fraalis - WERERESYIREVE 200 - BN EIR MR NG - KER
EBYIE—RERBEFER - ETLC (5% EtOAc/CHE » KMnO44 ) BR 2
JEWAR oy B 58 R DA AINH, CIACE IR (1502 T1) (E R R & )% R
A PAZ B (Et,0 > 2 x 2002 1) ZEHT © iR & 0F 2 A 1% & DLE AT NaC UK A R
Sk o LB BZ $E R KEZ R (MgSOy) » #JE > RALEE T R4E - (EREYIHE
HZZ(99-101 C/N6 2 ) T 28l » ME3-|MKAN KB HES(18 - 21.856
52 0 HlEm F22.83%C > 96%E ) - Rl o 5418 1 'TH NMR (CDCl;,
400 MHz)éppm 3.74 (s, 3H), 2.73 (m, 1H), 1.95 (m, 2H), 1.72 (m, 4H),
1.57 (m, 2H) o

5 137 HEEYIEHE)

C235296A.docx

110103076 FHGSE A0101 1102004659-0



1740775

N-NH O——_——CN Z/
V4 N-N CN
CgHoN L,
Nk/l A \ 7 %:119.16
/
\ P
N S~ K,CO, DMF N7
N \\ s~ 2¥~3 k\ I A\ \/
o] N~ N Si~

17

C45H2NsOSi CoaH3gNgOSi
»+E:315.45 »F . 434.61
l M/L*/H,
:—= R)
. H Hse
MIL*H, N/N7 \—n NN =N
(/ (s
N7 N*=
ls I \ /s s | N \/
\N N Si~ \N N Si~
(0] (@)
(S)-20 (R)y20
Cy3H3oNg OSi C3H3oNs OSi
2+ E:436.63 2+ 436.63

(Z)-3-FRKE-3-4-(T-(2- (=R EWRE) ZEE) F E)-TH-IL I 3
[2,3-d]BF g -4-5)-1H-IL0E-1-B) R IE RS (19). 724-(1H-0EmME-4-E6)-7-{ [2-
(Z A EE) L&A A }-TH-HEIZ I [2,3-d]IEEE (17 » 7.2605¢ » 23.01
ZHE)BI3-BKEN-2-JRE@ - 6.1405% - 34522 5HH - 1.58 )L
N,N- “HEH R (DMF » 40.027F > S16 2 E H)f Z L |HIE RN - 1£
Z=om N 0 N IE RS bR B # (K,CO5 » 3182 5L » 2302 H » 0.1EE) «
FTIE R R &I =08 T RFE307 88 - ELCMSEUR K IEW R & T 50
RES > DAK (8O ) (R MR &Y% » LAEtOAc (2 x 150=Z ) ZHL - #%F
E0f 2 AIE LK (B0 ) BELE K (SOZ 1) stk - DABR BE 85 i /K 52 8
(MgSOy) » #BIE » RAEKEE T R4E - K7 E s S BR=UE th 4 (b (Sio, »
0-30% EtOAc/C s AR » 15 (2)-3-B K E-3-(4-(7T-(2- (= H &Y
Wi A ) £ A ) B AL -TH- BRI I [2,3-d] W e -4- ) - TH-BEE M - 1- 50 N 15 S
(19 > 8.256% > ¥im [ 10.05 > 82.6%FEF) - KiE4EK - Bi19 - 'H
NMR (CDCl;, 300 MHz)8ppm 9.15 (bs, 1H), 8.96 (s, 1H), 8.56 (s, 1H),
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7.51 (d, 1H, J = 3.5 Hz), 6.93 (d, 1H, J = 3.5 Hz), 5.75 (s, 2H), 5.29 (s,
1H), 3.62 (m, 1H), 3.60 (t, 2H, I = 8.2 Hz), 2.16 (m, 2H), 1.81 (m, 4H),
1.59 (m, 2H), 0.98 (t, 2H, J = 8.2 Hz), 0.00 (s, 9H) : C,3H;,N4OSi (MW,
434.61), LCMS (EI) m/e 435.2 (M*+H) »

(R)-3-BRKE-3-4-(T-(2-(ZEHEWRE) Z&E)F E)-TH- LK 3
[2,3-d] 0% BE -4- B )-1TH-HEIE -1- ) R BB (R)-20) B2 (S)-3- 3R [ B -3-(4-(7-
(Q-(ZHEWRERE)ZEE) B E)-TH-HEIE 3 [2,3-d |08 5E -4- 5L ) - 1H - I 1 -
1-E) R ((S)-20)

AN A HBE(LFH L —KErfeiEF » (EHZ2E (2)-3- 8B E-3-(4-
(T-(Q-(=ZHEW B E) £ & A) H E)-TH-BEIR H[2,3-d] i g -4- 5 - 1H- 0t
mE-1-E)WNIERE(19) » MENE LE & 2 EY3-BIE-3-4-(7-(2-(=H
B e A) L A HA)-TH-TEIS HH[2,3-d W BE - 4- B - T H- O M- 1- B ) PN S
((R)-20E¢(S)-20) : fEER [ » INEA/NRQ0ZT) 23002 - AR B EE
w R FEEAZE(19) ~ BEGEE - o i MBEILE) KA~ & R A (4-6
1) - NIRRT - BEHSREME LR =R MR - 52
HUGINEL - R ERE - BRIERS VAR T RYE - RIEEYFE
HESEE B PIHER (viv = 9/1) ZR&Y) » &aBRIARma(L - BRE
P)3-ERIAEE-3-(4-(T-(2- (= H AW i B £ &8 A -TH-IL 0% 3 [2,3-d ]
UE -4- A% )- TH-DE M- 1- 25 N BE (R)-2020(S)-20) - B2 E{L(HPLCEIH &
PEHPLC) ~ LC/MSEINMRYFEE R H E REY)IBE (% ee » FEHEM
HPLC)HIE -

EY)HERBYBE (% ee) Z M EGFEHEZMHPLC o Mi#ETT - B
BH %} 2 {4: HPLC 5% » {# Fl ChiralcelChiralcel®OD-H & f1 (4.6 x 250%=
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oK 5TCK) - BB Chiral K flg A 5] » SHAR ISR S (R EHEE3,5- A
Kl5) 7 2 B BB (Chiralcel®OD) - [yl ¥ & Z ) (R)-20E(S)-20{4 LI K
FA3.0 2 @M > FIAZIE10% LFEEHI0% ik 2 REH > =8 T » R
/7788 2R I HEE o UV & 52202 60K - BN S)-HEREY)
((S)-20) B (R)- ¥ Z ZAEYI(R)-20) 75 o U 8] (% (8 1l £510.3 73 §8 (55 — (&
WKz WSl ) B 131 53 9 (55 (I8 R UL e )

BE 7 (R)-20E((S)-20 : 'H NMR (DMSO-dg, 400 MHz)5ppm 8.83 (s,

1H), 8.75 (s, 1H), 8.39 (s, 1H), 7.77 (d, 1H, J = 3.7 Hz), 7.09 (d, 1H, J =

3.7 Hz), 5.63 (s, 2H), 4.53 (td, 1H, J =19.4, 4.0 Hz), 3.51 (t, 2H, J = 8.1

Hz), 3.23 (dq, 2H, J = 9.3, 4.3 Hz), 2.41 (m, 1H), 1.79 (m, 1H), 1.66-

1.13 (m, 7H), 0.81 (t, 2H, J = 8.2 Hz), 0.124 (s, 9H) ; C,3H;3,NOSi

(MW, 436.63), LCMS (EI) m/e 437 (M*+H)1459 (M*+Na) -

TR ARIEAER B I R S B H Z ot LR e R -

EB/FLAIRS A | RE | Hy | B | Bk % T
gt S (C) | B | 1y | (HPLC ce | HEREY
() [Hif&%) (R)-E4(S)-
20

[RuCE-FAEEFNAEA) | MeOH | 50 60 69 12 72.7 (S)-20
(S-C3-TunePhos)C1]Cl (55 1{H
2 Witilég )

[RuCH-FEERNEA) | EtOAc | 75 60 19 93 38.9 (S)-20
(S-C3-TunePhos)C1]Cl (55 1{H
2 Witilég )

[RuCEf-FAEEENER) THF | 75 60 19 94 29.9 (S)-20
(S-C3-TunePhos)C1]Cl (55 1{H
2 Witilég )

[RuCHf-FFAEZEFER) | CHCly | 75 60 19 99 34.1 (S)-20
(S-C3-TunePhos)C1]Cl (55 1{H
2 Witilég )
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[RuCHf-FFAEZEFER) | CHCly | 75 60 21 97 327 (S)-20
(S-C1-TunePhos)C1]Cl (55 1{H
Rz i)
[RuCHf-FFAEZEFER) | CHCly | 75 60 21 97 26.0 (S)-20
(S-C2-TunePhos)C1]Cl (55 1{H
Rz i)
[RuCHf-FFAEZEFER) | CHCly | 75 60 21 99 17.4 (S)-20
(S-C4-TunePhos)C1]Cl (55 1{H
Rz i)
[RuCHf-FFAEZEFER) | CHCly | 75 60 21 98 7.4 (S)-20
(S-C5-TunePhos)C1]Cl (55 1{H
Rz i)
[RuCHf-FFAEZEFER) | CHCly | 75 60 21 91 3.4 (S)-20
(S-C6-TunePhos)C1]Cl (55 1{H
Rz i)

BEIEBTFE A AT A Z MR EC AL BE L SR YIRBY T 3L -

<O PPh, I:O PPh, CO PPh,
0] O PPh, 0] O PPh, 0] O PPh,
(S)-C1-TunePhos (S)-C2-TunePhos (S)-C3-TunePhos
0] PPh, 0] I PPh, 0] I PPh,
0] ! PPh, 0 g PPh, 0 : PPh,
(S)-C4-TunePhos (S)-C5-TunePhos (S)-C6-TunePhos

(Ve R R B W (R R SR S R 0 N N R

(S)-3-IRCH-3-(4-(7-((2-( = HHE W W ) 2 5 2 ) 7 2)-7H- B IS 7
[2,3-d] B liE-4- 2)-1H- L M- 1- 22) A ((S)-20). TREGR T > ¥ (2)-3-3R %
E-3-(4-(T-(Q-(ZH AR S &) £ k) B )-TH- L8 5 [2,3-d] W BE -4-
E)-TH-MEME-1-ED NG (19 > 116Z 5e) L R FE(CH,CL, » 4.02 7))
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LBl BN EEF o LU S [Ru(E - B & 2 A7) (S-C3-
TunePhos)CIIC1 (8.5 ) mH - 7A1% > IR SV LIS A IME £ 60E
BET7 o R R R EWVIHETSC TR LR B T RFF 19N - EHPLC oy A i
NZEESEEEAER  ERIEREeY AHFEEER - KIERGYZHER
BV R E R HZEMHPLC A i A E A34.1% ee (67.05% 55 — &l B U
B > (S)-20 : 3295% F — # & g BE - (R)-20)
cHE CBERERCYEBEYRBEREBAE - WHRBR DL ZEH K
(CH,Cly » SEFF)ARIE o 281% - (HIRIRFYRREE TIR4E £ © FTIP R 2
AIRERE (1072 50) (R #E HHEMEHPLC O A o1 - HERBRA RIS
— &l B W U 2 34.1% ¥ Z FAB V)8 8 (67.05% 5 — {H i W & - (S)-20 :
32.95% % _{ER Y > (R)-20) -

N-NH D—E—COOMe :\<; _ )>‘0Me
[ 7

18

P CgHy20,
Nk M \, —piE:15219
~ ;
N Si— DBU, z
N /~ .
(0]
17
C1 5H21 N5 OSI CZ4H33N50 3Si
»+%:31545 21 %:467.64
1 MIL* H,
Q OMe OMe
H Hi )
MILH,  N-N N-N
(v (v
NT N*
N I \ / s IR \ s
SN N Si~ SN N Sim~
(S)-22 (R)-22
Co4H35N503Si C24H3sN503Si
-+ = :469.65 »FZ:.469.65

(E)-3-BR X &&-3-(4-(T-(2-(ZF EW &) Z&5) H E)-TH-HL 1%
[2,3-d]WENE-4-55)- 1H-MEME - 1- ) N SRR R R (21). 0 4- (1 H-MHEmg-4-55)-7-
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{([2-(=H &M i) L | AT H A }-TH-MEIE - [2,3-d I e (17 - 12,0857
38.31 L H ) BA3- BB IR AL N-2- R FE S (18 > 8.9705% » 45.97= L1 » 1.2
BMEZRE(T62= T - 14002 E H ) ZSEBHERIZE RN - 20/ T » 6
f,8- —F EEBR H([5.4.0] +—-7-}&(DBU > 2.92% F » 19.2%ZHH » 0.5
B) - B 2 K IER SV 2R TR 2N o ELCMSEUR SUE# AR
RESERT - DK (SOZ T BN HCUKIER (20 71 (3 S IR S5, ©
FELAIN HCIK A R - R 2 RIERGY) A% 2pH 4 - #3% >
LAEtOAc (2 x 1002 ) ZERUEEY) » AR & 0F < A 1 g DU 7K 58 ik
TR B $£ A7 7K 2 B2 (MgSOy) » I8 » RACEKE TR - KR W
Combiflash&i{E(SiO, » 0-50% EtOAc/TIEHEEARE) » & (E)-3-B kA
-3-(4-(T-(2-(=ZH AW B A) £ 5 A) H A)-TH-BEIE - [2,3-d] 0 BE -4- £ )-
TH-BEEME-1-E) N MG BE H BE (21 » 6.8385¢ » HEm 117.925¢ » 38%ER) » 5
fMEEARELFEE © BAFY19 @ 'H NMR (CDCl;, 400 MHz)8ppm 8.93 (s, 1H),
8.55 (bs, 1H), 8.44 (s, 1H), 7.49 (d, 1H, J = 3.5 Hz), 6.86 (d, 1H, J = 3.5
Hz), 6.34 (s, 1H), 5.74 (s, 2H), 4.56 (m, 1H), 3.84 (s, 3H), 3.60 (t, 2H, J
= 8.2 Hz), 2.01 (m, 2H), 1.96 (m, 4H), 1.77 (m, 2H), 0.98 (t, 2H, J = 8.2
Hz), 0.00 (s, 9H) ; C,,H;33N505Si (MW, 467.64), LCMS (EI) m/e 468.2
(M*+H) -

(R)-3-BR K E-3-(4-(T-(2-(ZHEWREE) Z&E) F 5)-TH- L1 H
[2,3-d1WE g -4- 5 )- 1 H-IE e - 1-55) Y R FR R ((R)-22) B2 (S)-3- 3R [ £ -3-(4-
(T-(2-(ZHEWRE) ZEE) FE)-TH- ML I [2,3-d | W IE -4- 5 )-1H- 0}
ng-1-E) R ES((S)-22)

BRI B E b E M < — Bt i e (0 528 (BE)-3- R T AL -3-(4-
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(7-(2-(=HEW B &) L F &) H &) -TH-IE IR - [2,3-d ] W g -4- £ ) - TH- 0tk
E-1-EOWEE HEEQD » MELE FEa 2 EY3-RAE-3-(4-(7-((2-
(ZHEW B E) £ 84 H EL)-TH-ILIE - [2,3-d] W BE-4-58)- TH-IEME- 1-55)
N HBE((R)-2280(5)-22) * fEE5R T - IWEA/NEHRQ0ZT) 23007
AETEENER S - RIEHAZE (21) ~ BE(RE - Bl MEEAE) RFa s
BHEI(4-62TT) - RILABRM T - BHEREMEZES - W EHR T
P BCCURIBIIEN - fERBHERE - (ERERSYAEKE T RE - KIEY
VIRRMEHER AERAFEN/y = D) ZEGY) » B BREIF &
b MEEY3-BRKE-3-(4-(T-(2-(=ZHE i) L 55 H ) -TH- g
H[2,3-d]mg e -4-55)- TH-ME M- 1- 5 W L H ER ((R)-22E(S)-22) » (L2
{E(HPLCEA ¥ Z :HPLC) ~ LC/MSBINMROEEE S K W Z RIEY & (%
ee » FEHEZMHPLC)MIE -

EV < HERBYIBE (% ee) 2 MIEGEEEMHPLC AT - B
B ¥ Z M HPLC /5 7% » {if A Chiralcel®OD-H% # (4.6 x 250% K » 5%
oK) - BEE Chiral K flr A 5] » SR LB R S (B EHEE3,5- _HER )&
7 2 1Y B8 (Chiralcel®OD) - Wi fl i & Z Y (R)-2280(S)- 225 A KA3.02
it - FIHBE15% LBEH85S% T i 2Bt » FEZ0R T~ BB 1=Z7/ 57
$ 2R EE o UVEHEDE & B254ZH0K - BRI (S)-HE ZREYI((S)-22)
BL(R)- ¥ £ ZAEYI((R)-22) 2 B 65 ] (58 5l B 5.3 7 2 (55 — {8 W WAL e ) B
8.277 88 (55 (R U i)

FATN(R)-2284(S)-22 : Cy4H;35N505Si (MW, 469.65), LCMS (EI) m/e
470 (M*+H)E1492 (M*+Na) «

TR ARIEAER B I R S B H Z ot LR e R -
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EEMACrs/ AR | OREE | Hy | BRR§ | Mk % T
e e (C) | BB | (h | (HPLC | ee | HEREY)
(=) EfE %) (R)-=(S)-
22

Rh(COD) CHyCl, | 50 60 17 99 93.1 (S)-22
(SSRR-TangPhos)(BF,) (ZE1{H
MRS I )

Rh(COD) MeOH 15 60 67 99 92.7 (S)-22
(SSRR-TangPhos)(BF,) (ZE1{H
MRS I )

Rh(COD) EtOAc 15 60 67 99 89.7 (S)-22
(SSRR-TangPhos)(BF,) (ZE1{H
MRS I )

Rh(COD) THF 15 60 67 99 90.1 (S)-22
(SSRR-TangPhos)(BF,) (ZE1{H
MRS I )

Rh(COD) CHCly | 15 60 67 99 95.9 (S)-22
(+)-DuanPhos)(BF,) (ZB1{[H
MRS I )

Rh(COD) MeOH 15 60 67 99 923 (S)-22
(+)-DuanPhos)(BF,) (EE1{H
MRS I )

Rh(COD) EtOAc 15 20 19 99 97.9 (S)-22
(+)-DuanPhos)(BF,) (EE1{H
MRS I )

Rh(COD) THF 15 20 19 99 97.0 (S)-22
(+)-DuanPhos)(BF,) (EE1{H
MRS I )

Rh(COD) EtOAc | 35 20 21 25 95.1 (R)-22
(-)-DuanPhos)(BF,) (ZB2(
MRS I )

Rh(COD) THF 35 50 22 73 94.7 (R)-22
(-)-DuanPhos)(BF,) (352"
MRS I )

BEIEBTFE A AT A Z MR EC AL BE L SR YIRBY T 3L -
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op B9 88

s

(SSRR)-TangPhos (+)-DuanPhos (-)-DuanPhos

LM A A B S A IE AR R 5 T oL -

(S)-3- /K 2-3-(4-(7-((2-( = HE W W 2E) 2 57 ) i 2)-7TH- L5 77
[2,3-d] B liE-4- 2)-1H- L M- 1- 22) P BE HA B ((S)-22). TREGR T » i (E)-3-
BRIEE-3-(4-(T-(2-(ZH B i 2k ) £ 8 5 ) &) -TH- DL IE 5 [2,3-d 1 g -
4-F)-TH-IEME-1-F) NI EE R (21 > 1092 %) (A FE L £ B (EtOACc » 5.0%
T ZER > RN E T - LU [Rh(COD)(+)-DuanPhos](BF,)
SSZERE - AR HRIEESYLIERMEE£20EET] - K ER
BYIEEM TR B TR FH 19/ - EHPLC O T EURZEESS &8
Ml ERIEREY 2R EZ00 - MEREEY ZHERBEYIBEGEY
EMEHPLC o #7in HI E B97.9% ee (98.95% 25 — (R Y & (S)-22 3 1.05%
o AE B YR (R)-22) » $5% » (ERER P& BREYBREBIE - IR 2
F LIEE B £ 5 (EtOAc » SEFF)IRME - 1R - (EIERINREE T R4 £ 52
B o BT R Z AR E S (98 = e ) (R AR W EMEHPLC o Mk o i > H&&
FRERA M FE — R U E 2 97.9% . RAEY) i 8 (98.95% F — (# T UX
8 (S)-22 + 1.05%55 &7 Yl (R)-22) -

(R)-3- 22/ 2-3-(4-(7-((2-( = HE B S ) 2 & ) 7 2)-7TH- L 15 77
[2,3-d] B lE-4- 2)- 1H- L - 1- 26) IV BE IS ((R)-22). TREGR T > R (E)-3-
BRIEE-3-(4-(T-(2-(ZH B i 2k ) £ 8 5 ) &) -TH- DL IE 5 [2,3-d 1 g -
4-55)-TH-IEME- 1-F0) I A B2 B S (21 - 8152 50 (L VU A MR IH (THF > 8.0%
TR ZER > RENHEE S » LUEE [Rh(COD)(-)-DuanPhos](BF,)
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(4625 mH > AR FKIEESYLLERIMBEESOERET] - & K IER
EYHE3SC TR S BT T RF22/N - EHPLC O MTBIRZE E &4 F 58
IR (ENEREYAAIIEEFR - KBRSV ZHERBY)HEE R
HHZMEHPLC o A1 M E £ 94.7% ee (97.35% 55 - {[# W Y 8 (R)-22
2.65% 35—l Ui (S)-22) - & > [ERIERSVIEEEWBRIBEIE > Il
i 2R DAVO S Bk (THF - S 7))k - 2818 - IR B IREE TR 4 252

H o BT A IR E B (778 2 7)) (4 38 R E M HPLC S WA A7 - A4
BRI RSB (R U 2 94.7 % 6 2 B RE W) 38 B (97.35% 58 — (BB Uy

e (R)-22 5 2.65% 2 — (AR ULl (S)-22
R OMe OH R NH,
N-N LiOH N-N CDI/NH,OH N-N
// // //
N= N~ “d
N I \ s \ I \ s N \/
\N N Si~— \N N Si~ N N Si~
(R)22 , (R}-23 (R)- 24 _
CoHasN503Si C2HaaNsO3Si C23H34NgO,Si
4+ 8:.469.65 2+ & 45563 o+ & 45464
Ry CN R) CN CN
o %l/ %L/ ey
N-N . N-N . N-N
CLC™ <CI I ) LiBF, P NHOH 5% »
TEA, DMF
L D \/ Y& L 3
N~ N — N~ "N NN
0] OH
(Ry20 (R)-25 (R)13
C3H3o N OSi C1gHoN6O Ci7HigNg
»FZ.436.63 2+ %:336.39 1 »FZ:306.37

(3R)-3-BR R E-3-(4-(T-(2- (=R EWREE) Z & E) HE)-TH-BEIE H
[2,3-d]WE0E -4-25) - 1H - - 1- B N B ((R)-23). R (3R)-3-ER R EL-3-(4-(7-
(2-(ZH B I 8 4) B &) -TH-ME IS 7 [2,3-d W5 g -4- A )- T H-IEE -
1-EDANBEHES(R)-22 > 2.475%¢ > 5.26 2 5 H){LTHF (0= 7)1 Z &M+
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BEAN  FEZER T 0 AR E(HE/KEY)(LIOH-H,0 » 2652 % » 6.31
Z25H > 1288)I/KASEMFZER - HRIEREGEYL =0 FRAE3/N
i o HELCMSEUR K METL 58l » #5% » DUIN HCUKE IR (E R IER &)
BE{LZEpH 5 > 2418 - R H LAEtOAc (2 x 252 )20 - DIE/KIERE 6 2
AEIE - DA BL #: iR 7K B2 e (MgSOy) » #BIE - RALREE TIR%E @ 1M&F
(3R)-3-FR KA -3-(4-(T-(Q-(=H EW I &) £ | E) HA)-TH-MLIK 3 [2,3-
A I -4-5)- TH-TE M- 1- ) P % (R)-23 » 2,405 » BE3% F2.40% > 100%
ER) - Rfted o HGRRHER » L= F » REZEFEIL - BARR)-
23 : 'TH NMR (CDCl;, 300 MHz)3ppm 8.95 (s, 1H), 8.95 (bs, 1H), 8.36
(s, 1H), 7.57 (d, 1H, J = 3.7 Hz), 6.99 (d, 1H, J = 3.7 Hz), 5.74 (s, 2H),
4.65 (dt, 1H, J = 3.1, 10.3 Hz), 3.58 (t, 2H, J = 8.2 Hz), 3.24 (dd, 1H, J
= 16.5, 10.3 Hz), 3.04 (dd, 1H, J = 16.2, 3.1 Hz), 2.59 (m, 1H), 2.00 (m,
1H), 1.77-1.24 (m, 7H), 0.97 (t, 2H, J = 8.2 Hz), 0.00 (s, 9H) :
C,3H33N5058i (MW, 455.63), LCMS (EI) m/e 456.1 (M*+H) -

(3R)-3-FR K E:-3-(4-(7-(Q-(ZHEWRE) Z2&E) H E)-TH- LR I
[2,3-d]BE0E -4- K )-1H- M- 1- B N BB ((R)-24). A (3R)-3-ER T AL -3-(4-
(T-(Q-(=ZHEW B E) £ & A) H E)-TH-BEIR H[2,3-d] i g -4- 5 - 1H- 0t
mh-1-E)NBE(R)-23 » 20250 » 0.044 =2 H){EDMF (1 27)H 2 &K E#
BN FEZEIR T 0 RAIN,N-BE _BRME(CDI » 2125 » 0.13 25 H »
3.08E) - #E 0 BRIERESYINZR MR - W HTLCLUEHE R B
FBRMETE Bl 2 K2 e (B, < DB FE RS REJE B » EFI30% EtOAc/Cifi) - &
TLCE R A DKM T 52 pliliy - 2818 » (E &R R B IR #E 28R

FE3057 38 » SRR GELCMSIEHE) - 48 8 20 5 & i 5 fUMEEE L
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BRI 2% o FDMF R ZHEYI(BR)-3-FR A -3-(4-(7T-(Q-(=H EW
be ks ) £ &AL ) AL )-TH- LIS 3 [2,3-d] 0% Ug -4- B )- TH- L M - 1- 5 ) P g i
(R)-2ZHEREME Y M e » DASEER R (R)-24) 8L Rl Ho AR HE 2~ S ((R)-
20)

(BR)-BR K E-3-(4-[7-Q-ZF EWHREZSEF E)-TH- L% I [2,3-
d] U g -4- B - 1-E VR BB (R)-20). 75 7EA. JA(BR)-3-IR TR A-3-(4-(7-
(Q-(=H AW i) £ &AL FH B)-TH-IL 0% 3 [2,3-d ] W5 g -4- K )- 1 H-IEE MK -
1-E)INEEFE (R)-24 » 2025 » 0.044Z2EZ H)IEDMF (12 H)F 2 KB #H
BRNAZOCT » I &AF A2 =28 (0.122 7 » 0.88F %
H->20088) #ELEL=R2B0.052ZH > 0.462Z%EH » 10.58
) - KPR K IEREE0TC TRFEL/NG - ELCMSEUR K EL5E
REHsE o DLER AT IR BE S 8978 /R (NaHCO; » SETH R EREYFR » /1%L
EtOAc (2 x 10ZF)FEHL - K& 0F 2 A e DLEE KR - DARR BE 8% R 7K &7
e (MgSOy) » ) - KALRER TRbE - R YFEW B ethst - fEH0-
75% EtOAc/Ciith /A HE - JEFGR)-IRE-3-{4-[7-Q-=HEW AL
F A E)-TH-ME 0% 3 [2,3-d | W 0E -4- BL T me-1- B} N BS ((R)-20 » 10
o H F192=5 0 53%ER) - B (R)-20 : '"H NMR (DMSO-dg, 400
MHz)5ppm 8.83 (s, 1H), 8.75 (s, 1H), 8.39 (s, 1H), 7.77 (d, 1H, J = 3.7
Hz), 7.09 (d, 1H, J = 3.7 Hz), 5.63 (s, 2H), 4.53 (td, 1H, J = 19.4, 4.0
Hz), 3.51 (t, 2H, J = 8.1 Hz), 3.23 (dq, 2H, J = 9.3, 4.3 Hz), 2.41 (m,
1H), 1.79 (m, 1H), 1.66-1.13 (m, 7H), 0.81 (t, 2H, J = 8.2 Hz), 0.124 (s,
9H) : C,3H;,N¢OSi (MW, 436.63), LCMS (EI) m/e 437 (M*+H)#1459

(M*+Na) -
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(3R)-ER K -3-[4-(TH-MEME I [2,3-d W e -4 - B ) ML IE - 1- B [N B (R)-
13, BHRRER). J77AB. f£20R T > FROR)-FRIE-3-{4-[7- 2-=HEW I
B LA ) -TH-MEIE 51 [2,3-d Wz g -4- B T MR- 1- 2 A S (R)-20 - 463
o LO65H - 98.6% ee) L LA (4.57H) T ZIERN » INII7K(400Z7F) -
& VLR Ry VU s i B 2 (LiBF, > 987.9%¢ > 10.55H - 10.08 &) ° IR
JKHRF - IR S MR EREERIBORE [ £ 12°C - A DU 5 B B $H (LiBF ) /A in B
H > ARG INE33C - RATZ IEREYIINE 2 B/ (§980°C ) iR
REEBe s/ /K PR (0% R » HFELCMSEATLC (95:5F5EE LB/ H R -
v/V)HERS o ELCMSEITLC oy # B FE B FH A o fl ) (R)-25) B AT B Bl 2
ELERREZVE(R)-13, HSMIEE WE @ BIGEHRYIE(R)-200E T
R - SRR EYIZMAAIE< ST - BiE > BENAIN20% |8 bz /KE
R(NHLOH - 4502 71) - DIFRIEESY) ZpHIEEY (LIpHIRIES) - &
freid - HERIERSYZHIREE =R - AR MEHBR - REER
LZER/IK IRy 2R > ILAEHLCMSEATLC (95:5B582 Z 5/ EE > v/v)HE
o 0 DABERE SE & AFRIREE o B LCMSBITLCE R S FEMR By E 58 il - 38
BRIEREY)  LRERRLLZBEAF) TR - 28k > EE0F 2 IRR I R
TR > WEEEYNER L85 (EtOAc - 6F1) B sg FIEE /K 3 7)) L E fE
R o o EERRE > HELIEEEE L85 QT ZERUKE © e 0f 2 A e
DL B AT 05 B2 S 89 (NaHC O3 > 3FF) BLER/K 3FF) SRk - DUB B At 7K 82 )8
(NaySOy) » RALEE TiRdE - MESHEY) - el - #E - FHHEYE
= RVERETAEGSIO, - 40E100%F5 88 LB/ B REEEVARE) » &
(3R)-22 IG5 -3-[4-(TH-ME IS 5 [2,3-d 1 Wz g -4- ) B M - 1- B ] PN F ((R)-13,
i R&s > 27352 > Maw £324.9%0 > 84%ER) > BHCHMRY) - IEVE
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%% "°F NMRAEESY > DURECR VU & iR s (LiBF) B T - HEEHZMHPLC
(Chiralcel®OD © 90:10C2 f%/ £LF%) > DAMERE ¥ E R - K i i R

— (b > DA HOM E B EREE - BN (R)-13 (H A&l - 'H NMR
(DMSO-dg, 400 MHz)dppm 12.1 (bs, 1H), 8.80 (d, 1H, J = 0.42 Hz),
8.67 (s, 1H), 8.37 (s, 1H), 7.59 (dd, 1H, J = 2.34, 3.51 Hz), 6.98 (dd,
1H, J = 1.40, 3.44 Hz), 4.53 (td, 1H, J = 19.5, 4.63 Hz), 3.26 (dd, 1H, J
= 9.77, 17.2 Hz), 3.18 (dd, 1H, J = 4.32, 17.3 Hz), 2.40 (m, 1H), 1.79
(m, 1H), 1.65% 1.13 (m, 7H) ; C;;H;gsNg(MW, 306.37) LCMS (EI) m/e

307 (M*T+H) -
PPhyP=CHCHO
27

57 %:304.32 //CHO
CHO —_—
K, B

28
CgHq00 CgH,,0
»F#:98.14 »F%:124.18

(2E)-3-BR X ERHEE(28). L2 T » N=FEm ERHE) JBEQT
62.75%¢ > 200.02FE H - 1.0EE)Ef/KFEMA00Z T » 44762 H)p 2 &K
BEERIERAN » IR HEE(26 - 213627 » 200025 H) < #

C REFTIE R R MR & I(E80°C N An#E16/NE - ETLCEIHPLCE R X
HE WA Ry B oa el - (E IR &Y 1E R T R4E - A% - KR YIFsEh
Combiflash (SiO,) H# (L > fEA0-10% EtOAc/C itk E/AHE - 1T
(2E)-3-IR AN IHEE (28 » 14.450 » Figy F24.8457 » 58%ER) » K=
S o BEFY28 ¢ '"H NMR (DMSO-dg, 400 MHz)8ppm 'H NMR (CDCl5, 400
MHz)59.49 (d, 1H, J = 7.8 Hz), 6.82 (dd, 1H, J = 15.6, 7.8 Hz), 6.08 (dd,
1H, J = 15.6, 8.0 Hz), 2.72 (m, 1H), 1.89 (m, 2H), 1.67 (m, 4H), 1.44
(m, 2H) ; CgH;,0 (MW, 124.18) LCMS (EI) m/e 125 (M*+H) -
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FiC CF3
1 j 31
—~ /& O’m/f CgH3BrFe

OB)./(O o a N o Br ¥ :29300
N OH K2COg, MeOH /\Oﬁo +PrMgCl, THF
(R)-29 (R)-30
CsHgNO» CgH15NO4
aFE:115.13 aFE.201.22
FsC
KOH
9%
" MeOH, & #
h}/{ 0]
°© CFs CFj
(R)-32 (R)-33
CoH13F12NO, CaorHisF1oNO
»+%:551.32 5+ 8:525.33
TESOTF TBDMSOTf
2,6-=F &hakw TEA

7 CF; (R 7 CF3
(R)-34 (R)-35 (R)-36
CyHzF,NOSI CorHagF 1pNOSI CorHoF1oNOSI
/% 59761 /r+%:630.59 /% 639.50

(2R)-VU SR LR -1,2- —$2BE1- ZE2-FHEE((R)-30). fEZ0R T » FAD-Al
B 1% ((R)-29 > 13.9555%¢ » 120.0% 5L H.) H1 Ik % § (K,CO5 > 33.17 %% >
240.0Z2EH > 2.0% 8){LM/KHEE(MeOH » 240 F > 5925 B H)t >
PROC T 2 &EBMPEEIRAN » RIMEAHBE LB (28427 - 2882 FEH » 2.4
ER)  #E  BAEKZRIEREYN R TRF18/NT - ELCMSE]
R ER R Ry T e s - YRR RS ERIER o 2818 - BEATTE . R P A
K(SOZF) LA FINaHC O, /K /AR (SOZ ) B HE » #: 2 DIEtOAc (2 x 100
ZFH)FEAL - BE0f 2 AR LB AL IR - DR R $E AR 7K RZ e (MgSO0y) »
IR KA TR - B/ QR)-TUSMLIS-1,2- R 1- 2 B2-H
((R)-30 > 18.7927%% » My F24.14% » TT.8%FER) » Rt iESH - BN

(R)-30 : '"H NMR (CDCl;, 400 MHz)8ppm 4.35 (dd, 0.5H, J = 8.7, 3.5
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Hz), 4.28 (dd, 0.5H, J = 8.7, 3.7 Hz), 4.13 (m, 2H), 3.72 (s, 1.5H), 3.70
(s, 1.5H), 3.59-3.41 (m, 2H), 2.20 (m, 1H), 2.01-1.86 (m, 3H), 1.25 (t,
1.5H, J = 7.1 Hz), 1.18 (t, 1.5H, J = 7.1 Hz) ; CoH;sNO,(MW, 201.22),
LCMS (EI) m/e 201.9 (M*+H) -
(7aR)-1,1- 8 (3,5-8 (=& F ) FE) UG FH[1,2-c]58E-3(1H)-
B ((R)-32). jA3.5- B (=& HE)REGBL  15.22F > 60.025EH » 3.08
E){EM/KTHE (S0ZF) 2 &BAERN - 7E0°C T » ZRIAIN2.0M £
ANEZALEEGPrMgCOIEVY SBRIEE(THF » 31.52 1) ZIEK - FFTF R
REYMEOTC THEEU/NT - A1%BF0CT » LLQR)-TOEMLIG-1,2- 521 1-
LE2-HEE((R)-30 » 4.0245¢7 » 20.02 ZEE)Ef/KTHF (142 7)F 278K
ZEEEI o FARINE - BERIKS WK IERESYIIEE65T - HFY65
C THHES/NF - ELCMS BRI IEW BT e R - DLEAINH,CIK A
RA0Z ) R IER S AR » A PAEtOAc (2 x 100ZH)ZEHL » & 6f
TG DU K - DABR B $E R /K2 e (MeSOy) » IR » R AT KR T8
4 0 TS MHBL(7aR)-1,1- 8 (3,5- 8 (=& H B) R E) T S LIS HH[1,2-c]rE5
-3(1H)-EE((R)-32 > 11.035¢ - 100%) » EEEH - R HEREANEER
fE > W — S ai(E o BB (R)-32 1 CyH 3F,NO, (MW, 551.32),
LCMS (EI) m/e 552 (M*+H) ©
QR)-# 3 5- B (=ZFHFE)EE) (WA MK -2-E) HE((R)-33). L%
o POHBL(7aR)-1,1- 8 (3,5- 8 (=& H ) R E) U S LI HH[1,2-c i
3(1H)-F((R)-32 > 11.03% » 20.0 B H) {f HEZ(MeOH > 80=F > 1975
EEH)F ZKBHBRAN > ANERESELH(KOH » 3.3665 » 60.0%
HH > 3.088) c MR 2GR IERSYIMEZE6ST » Wii65C Ti#
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PE22/NBF o BELCMSEUR R IEMW R BT ks » (IR IERGWA2Hl £ =
M RBRAE IR T 2R AH - B REEYLIKA00Z ) B - H I
EtOAc (2 x 100ZF)ZEH - B & 0.2 F %8 LUK ZE MR > AR L 8 iR 7K
RZ R (MgSOy) » MB)E » RALREE T BYE - A% » KIZHY#E H Combiflash
(SiO)4HAL » (H/H0-30% EtOAc/CIEtREAHE - MHFQR)-E(3,5- B (=%
BHA) R ED) (P B 0% -2- F) FH AR ((R)-33 » 8.30%¢ » Him 1 10.515¢ » 79%
ER > FRE2ETER) - BE G - BN (R)-33 1 'TH NMR (CD;0D,
400 MHz)dppm 8.24 (s, 2H), 8.16 (s, 2H), 7.85 (s, 2H), 4.49 (t, IH, J =
7.7 Hz), 2.92 (m, 2H), 1.74 (m, 2H), 1.67 (m, 1H), 1.55 (m, 1H) ;
C, H;sF;,NO (MW, 525.33), LCMS (EI) m/e 526.0 (M*+H) -
(2R)-2-%[3,5- B8 (=R H &) -FEI(CREWRE) & 4]-F AU S M
i% ((R)-34). J*(2R)-%(3,5- B8 (=& H &) &) (W E L% -2-55) FH EE ((R)-
33 8.30% © 1422 HH)H = L (TEA » 598 > 42.625EH > 3.0
BEK ZEHFE(CH,CL, » 56.0= 7 » 8742 EHH) | 2 &R HIFIRN -
FEOCT > NI =& H el = B AR EB5 (TMSOTE » 3.89%F » 21.3
Z2HH 158 8) - PR KIERSYEOTC THEAELNSG - ELCMS
BUR R EW AR R ESepils - LUK (80T [ R &% B » Il AEtOAc
(2 x 100Z FH)ZEH - K & 6f < A8 DLUE A%k - DURR B £5 iR 7K 52 g
(MgSOy) » & » RALREE T R4S - 58 % ¥)FE tH Combiflash (SiO,) 4l
b > fEFH0-10% EtOAc/TRth fE/aHE - 1E15(2R)-2-H[3,5- 2 (=ZFH FH E)
FRENZHEW i E) f AT H AV SIS (R)-34 - 6.86957 » HHim [8.48
5T 0 81%ER) » BBE I EERK - B (R)-34 1 '"H NMR (CDCl3, 300

MHz)6ppm 8.08 (s, 2H), 7.92 (s, 2H), 7.84 (s, 2H), 4.32 (t, 1H, J = 7.2
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Hz), 2.98 (m, 1H), 2.63 (m, 1H), 1.79 (m, 1H), 1.58 (m, 2H), 1.20 (m,
1H), 0.00 (s, 9H) ; C,4H,3F,NOSi (MW, 597.51), LCMS (EI) m/e 598.0
(M*+H) -

(2R)-2-B[3,5- B (CH FE)EXEINC ZEWRE)EE]-FE Rt
% ((R)-35). A(2R)-E8(3,5-% (=& H E) KB ) (U F L% -2- ) H EE ((R)-
33 5 3.8325% 5 7.294 = B H12,6- ~ HEILIE (427 F > 36,5
5.08 8)EM/K & HE(CHCL, » 15.02 7 » 2342 H H) b &R HE
BN AEOCT » IRIM=&F H b hE ik = 2 &8 s (TESOTS » 5.0 7 »
21092 HH > 3.088) - HATEKR S KIERESYNERTREE2UNE - &
LCMS B 7R [ JE# 1 F 2258 fEB - DABEAINaHCO5 7K 75 % (702 ) i &2
REVAEWR - LAEtOAc (2 x S0ZT1)ZE - & & 6F 1 g LUK 0k
DLW B 85 B 7K B2 e (MgSOy) » B8 » KA T R4 - KEEYEh
Combiflash (SiO)4fi{L » (EH0-10% EtOAc/CithEaHE - EF(2R)-2-
EE[3,5- (= HE)REI(= 2 EW ) &8 H Z V0 & 0% (R)-35
4.575%¢ - Bim 14.66550 - O8%ER) - BEFLFIMELTK - BN (R)-35 ¢
'"H NMR (CDCl;, 400 MHz)dppm 8.06 (s, 2H), 7.86 (s, 2H), 7.76 (s,
2H), 4.29 (m, 1H), 2.94 (m, 1H), 2.53 (m, 1H), 1.83 (m, 2H), 1.53 (m,
2H), 0.85 (t, 9H, J = 7.8 Hz), 0.34 (q, 6H, J = 7.8 Hz) ; C,;H,4F;,NOSi
(MW, 639.59), LCMS (EI) m/e 640.0 (M*+H) -

QR)-2-(B[35- B EHRFEO)FRIE=-TECHFE)WREE]-&§&
B E)- VU & LI ((R)-36). [ (2R)-#8(3,5- 88 (=& B A ) 5 5 (TN S k& -2-
E)HEE((R)-33 » 1.0515¢ » 2.02 5 H)Bl = 2 (TEA » 1.68Z71 » 12.02

HH - 6.08E)EM/K R HE(S.027 > 782 HH) i Z &R AERN -
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FEOCT » FhN= 5 SR B 28 = - T % — &5 S (TBDMSOTS > 1.41
EF 0 60EEE 305 8) - W KRS F 0 TR0/
35 > SRR 1E100°C TAIZE10-20/NEF « 2 LCMS B I HE w5 £ 52 RS
BUK (B0 1) 55 2 SR & 9526 » 3 BAEtOAC (2 x SOZEFP)ZEEY » ¥4 b
AR LUK AR o LIRS BERR K BEIR (MgSO,) » MBI + R 1R EE T
4 - TR YIFEH Combiflash (SiO)&H (L » [EFH0-10% BlOAC/ TS
B JER(2R)-2-(HE[3,5- 282 i H E)E R = T R HE Wb
SEHE)IUE HIZ(R)-36 > 1.16775¢ » Him F1.2795 > 91.2%E®R) » B
PR AT 5 540 « B (R)-36 © 'H NMR (CDCls, 400 MHz)3ppm 8.09

\

><l

(s, 2H), 7.87 (s, 2H), 7.75 (s, 2H), 4.33 (m, 1H), 2.98 (m, 1H), 2.54 (m,
1H), 1.86 (m, 1H), 1.70 (m, 1H), 1.56 (m, 2H), 0.95 (s, 9H), -0.21 (s,
3H), -0.45 (s, 3H) ; C,,H,oF,NOSi (MW, 639.59), LCMS (EI) m/e

640.4 (M*+H) -

CQ7H29F12NOSI

:\/ //—CHO N >4 %:639.59
+ \
\\ )\\é 4-NO»PhCO.H, CHCls, 1t

28 (R)-37
CgH120 C15H1 7NsO2 Co3HN5 0,
»FE:12418 »-F%:299.33 »F % 423.51

NH,OH/l,

THF/H,0

(R)-12
C23HosNgO2
»F & 420.51
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SHERBEAR)-4-(1-(1-B R E-3-FERE)- 1H-HW-4-5)-7TH-IH
% 3 [2,3-d]mENE-7-5) BB ((R)-37). & QE)-3-IR AN IFEE (28 > 345%
w0 2.5025EHEH - 5.088) » QR)-2-B[35-B(=mdHEEXEIN=ZLEW
fre k) | AL A U F LR (R)-35 » 162 5T » 0.0252FH H » 0.058 E) K4-
WHEAHE @327 » 0.02525H » 0.058 E){L /K& {5 (CHCl; » 2.0%
o 25S2EE)F ZIRK 0 PREIR R0 8 - ZRRIR I = AR L [4-
(1H-TEE Mk -4-EL)-7TH-IEE0E 3 [2,3-d 1 0E -7 - E 1 H 5 (5 > 0.1505¢ » 0.502 &
H) - R 2 RIER ST =00 NI 23/NE - fELCMS Bor [ JE 14
BT SEAE » (ERERS AR T RYE - KR Y# i Combiflash B
PE4EAL - EH0-80% EtOAc/CRifhE/ARE - 1S = H EAEE(1R)-(4-(1-
(1- 28 GBS -3- i A N B )- TH-TEE Mk -4- D) -TH- ML % 9 [2,3-d 1w e -7 - B ) HH g
((R)-37 » 1692 75T » Him F211.82 75T » 80%ER) » BRETMAEY) - B
A (R)-37 : Cy3H,gNsO3(MW, 423.51), LCMS (EI) m/e 424 (M*+H) -
= HEREER)-(4-(1-2-FE-1-B R E L E)- 1H-ME % -4-5)- TH-IE
g 3 [2,3-d1BEBE-7-5) FHEE (R)-12). J77AB. 1Y = HEFERE (1R)-(4-(1-(1-
BRI A -3 A PN AR )- TH- 0 M4 -4- B )-TH- BEE 0% 5 [2,3-d ] i e -7- B ) HH g
((R)-37 > 16925 > 03992 EHH)IEMUFRBKFE(THF » 1.22H > 152FHH)
RN AEER T RIS EAb#E (NHL O AE /K 2 14 3MIFIR (1.2
1) #BEREA, 0 11225 > 04392EH > 1L1EE) - KKK
ERGYINERTEE2578 - ELCMSE R IEWE BESEKE > 2L
10% Na,S,03,7/Kig K02 ) EIERSTER > AR LIEtOAc (2 x 15
FHZEHL - K& OF 2 A g DU KR - DURR BE 85 B 7K EZ2 18 (MgS0y) -
JE 0 RATEE TORYA - R P15 i Combiflash (Si0,)4HAL - (£ 0-60%
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EtOAc/ Tt A B » e =HERER (R)-(4-(1-2-FE-1- B E L E)-
I H-OpE e -4-BC)-TH-ORE IR 32,3 -d 1B IE-7- B HES((R)-12 > 145.65% > H
i 1 167.82 5T » 86.8%ER) » R KXY -

BRI EZMHPLC 7% » DAfE(R)-1281(S)-12 2 WS ¥ Z = 5Y) < ¥
A FEREE > A Chiralcel®OD-HEf£(4.6 x 2502k » 5f0K) » H7RE
DI £ 2 (A H#E3,5- — HERE) %7 2 B B8 (Chiralcel®OD) - i H
Chiral F flg 2 5] » WitE 3 Z 2B (R)-1281(S)-12)(H LLRFLY 3.5 Z g fT
FIHEEH10% LZEEB90% C i < AR - fE20R T~ > ERHIZH/ 708 2%
ok o UVERDE & 2202 /0K o TG R 14. 15788 - HR
(S)-12 (F— W UglE) » B118.777 8 - HHN(R)-12 (55 _{E P ULiE) -

FATY(R)-12 ¢ JEHEMAE (99.3HFE% » #5HPLC » fE2202 /UK T
D s HEMAEOQIIEER - FEHZMHPLC 5 89.8% ee) : 'H NMR
(DMSO-d,, 400 MHz)8ppm 8.84 (s, 1H), 8.78 (s, 1H), 8.39 (s, 1H), 7.74
(d, 1H, J = 3.7 Hz), 7.11 (d, 1H, T = 3.8 Hz), 6.23 (s, 2H), 4.53 (ddd,
1H, J = 9.9, 9.6, 4.2 Hz), 3.26 (dd, 1H, J = 17.4, 9.9 Hz), 3.19 (dd, 1H, J
= 17.2, 4.3 Hz), 2.41 (m, 1H), 1.87-1.13 (m, 8H), 1.07 (s, 9H) :

C23H28N602(MW, 42051), LCMS (EI) m/e 421.4 (M++H) °
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r /—H
H /\Sl Hlu
N-N N
[ ) L CFs f‘}/
(R)-35
CorHogF 1 :NOSi
E>_//—CHO Nk/ B \ 2% 639.59 Nk/ B \
+ X - * i
N NL S~ 4-NO,-PhCO,H, PhCH; N N\\ =
0 o)
p.: 17 (R)-38
CBH120 C15H21N5OSi C23H33N502$i
»T%:124.18 »T%: 31545 51 %:430.63
%CN
Hll
N—-N
l /
NH OH/l,
THF/H,0 N” ) \
k\N N Si~
(R)-20
C23H32NgOSi
»+E:436.63

(3R)-3-FR K E:-3-[4-(T-2-(Z R EW K E) 2 S5 F & -7TH-ML I 3
[2,3-d]WE e -4- 55 )-1H-ME I - 1- BL | FY B ((R)-38). % (2E)-3- 88 I A& 9 M %
(28 » 3272 % > 25025 H > 5.08 8) ~ QR)-2-B[35-B(=Zm HE)F
EI(= L&A S AIHANGEHIZ((R)-35 » 3227 » 0.05025H »
0.108 B) k4-0ZAFHEL(8.52% > 0.05025E H > 0.10E &) f£ fE/KH 2R
(5027 4T2E2H )T ZIERKR - FRER NMEF10578 - 28R K n4-(1H-
MEME-4-20)-7-[2-(Z H BT I B ) £ S B T A -TH-IE IS - [2,3-d I E (17
158275 » 0.502 5 H) « KPR KIER SN ZIR NMEF 24N - &
LCMS /R I HEM A R EL5E plehy - (5 S R S VL REE TR 4E - Re )
#& i Combiflash (Si0,)H # 41t - {£H0-70% EtOAc/T it AR - 1€
fF(BR)-3- R KAEE-3-[4-(T-[2-(=ZH BB fi ) £ A T B -TH-ME IS 9 2,3~
d] Mg g -4- 5 )-TH-IEPE-1-FL TPV BE (R)-38 > 184.12 7% > Hliw £219.8%
o0 83.8NER) > RyReEERITEHE o B (R)-38 © Co3H33Ns0,81 (MW,
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439.63), LCMS (EI) m/e 440 (M*+H) -

(3R)-IR K E:-3-{4-[7T-Q- =R EW R E Z fEF E)-TH-BL & I [2,3-
d U IE -4- B 1L - 1- B A BB (R)-20). J77EB. R (3R)-3-ER TR EE-3-[4-(7-
[2-( = BHERRY e 5 ) £ 8 B | HH A - TH- ML 0% [ 2,3-d W g -4 - 5 ) - T H- DR k- 1 -
EINEE((R)-38 > 18475 » 0.418ZEEH) L VUGLLIF(THF » 1.22F 5 15
Z2HHE)F 2 EBHEERA - ALZRT - AIN143ME E(L#E (NH,OH) {E
KPP ZBERA2Z2T) » HERWMI, > 117257 0.4602EH » 1LIEE)
KRR R R &Y =00 T HE307 88 - ELCMSEUR R BT 58
> LL10% NayS,037KIE IR (102 ) i R S48 - #431% LAEtOAc (2
x ISEH)ZER - # & 0F 2 A e LU KL - DUIR BE £ AR /K 82 %
(MgSOy) @ MR » RAEKEE TR4E - #E& » K5 8 ¥ #5 h Combiflash
(SiO) &AL - /H0-50% EtOAc/CHifh /AR » 1B GR)- R K A-3-{4-
[7-(2- = H B Ay e BE 2 S8 B FF AR ) - TH-BEL 0% 5[ 2, 3-d g g -4 - AL T Ik - 1- L )
NS ((R)-20 » 1489277 » Hizn F182.5Z 7 » 81.6%EXR) » it @EiiE
H

FEVI((R)-20) 2 HEREVIIBE (% ee) ZHIEHRIEHZEEHPLC T
T - Y ZEMHPLC 7% » {# A Chiralcel®OD-HE £ (4.6 x 250%
oK SHCR) o BEE Chiral5ils A 5] » ST DIEER 2 (B EAH I3, S- HE
il 5B 2 A7 BB (Chiralcel®OD) « Wi 1 ¥ 5 2 AEY) (R)-205(S)- 2015 LA K
FA3.0 7 gt » FIHEIE10% LEEE90% C % 2 REMH - =0T > HH1
27882 RF T HEE o UVEMDE & B220ZH0K « BN S)-HEREY
((S)-20) B (R)- ¥ Z Y (R)-20) 2 B B ] 5% (8 51 B 10.3 73 58 (55 —
R A ) B3 1 3.1 93 838 (55 —{[E MR Wi U )
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BN (R)-20 : JEHEMAE (99.0HTE% > #FHPLC » {£220Z UK T
EAD  WEMAE 4. 4EER - FEEZEMEHPLC © 88.8% ee) : 'H NMR
(DMSO-dg, 400 MHz)5ppm 8.83 (s, 1H), 8.75 (s, 1H), 8.39 (s, 1H), 7.77
(d, 1H, J = 3.7 Hz), 7.09 (d, 1H, T = 3.7 Hz), 5.63 (s, 2H), 4.53 (td, 1H,
J =19.4, 4.0 Hz), 3.51 (t, 2H, T = 8.1 Hz), 3.23 (dq, 2H, J = 9.3, 4.3
Hz), 2.41 (m, 1H), 1.79 (m, 1H), 1.66-1.13 (m, 7H), 0.81 (t, 2H, J = 8.2
Hz), 0.124 (s, 9H) ; C,3H;3,NOSi (MW, 436.63), LCMS (EI) m/e 437

(M*+H)E1459 (M*+Na) o

.
< \\ CFa (]
(R)-35 R )—H
_ Cy7HyoF1,NOS He
J—CHo '}‘;‘H »7%:639.59 N NH,OHI,
+ ————
E> KR 4-NOZ-PhCOH, PhCH, / THF/H,0
Br Br
28 39 (R)40
CgH; 50 CyHaBN, C11H15BrN,O
»T8:124.18 78 146.97 »T 827115
|
N/
%CN K r: Q&/CN
CN o P " N° R ',\'l
3K B8 ' CoHICN )
> y O 3
N ; o 7 »F%: 153.57
—_——
KX Pd(PP hs)4/KOAG fB\O Pd(PPhs)4/Ko,CO4 N? | A
Br
§—% '\\N N
(R}41 (R)-42 (R)}13
Cy4H14BMN; Ci7H26BN; O, Cq7H1gNg
5T 26815 »T % 315.22 »T % 306.37

(3R)-3-(4-}R F-1H-MEME-1-55)-3- B IRA PN (R)-40). #(2E)-3-1
IREENIGEE(28 > 65425 » 5.025HH > 5.088) ~ 2R)-2-(#[3,5- % (=
B FEEIE =- T ER(CHE) B G 18 42 HE) PTR HEIg ((R)-35 - 64
2% 01025 H > 0108 E) R4-HEFHE(NTZ » 0.1025EH -
0.108 B)AEHUKHEMG.0Z27 » 38EHH) P Z/ER - WEm NMRH107
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i EELAIZEC - ARBIANIN4-JRE-TH-EME(39 - 1482w » 1.0OEE
H) « BATIE R KIER EVIHEOTC TR#E22/F - ELCMS R K MEH AR
Ry Eoe il - (B IER G VIR TR YE - i 5 ¥ ) #& f Combiflash
(SiO ) E#H (L > EH0-30% EtOAc/ it E/EHE - JEF(BR)-3-(4- 1R AL -
TH-E M -1-56)-3- B TR A N BE (R)-40 » 23052 5% » Haw F271.22 5
85PETR) » Rk e BRI - BAR(R)-40 © C; H;sBrN,O (MW, 271.15),
LCMS (EI) m/e 271/273 (M*+H) o

(3R)-3-(4-/RE:-1H-MEE-1-5)-3-BR KA A ((R)-41). A (3R)-3- (4-
VR A - TH-TEEME-1-56)-3- B TR A N EE(R)-40 - 230.525¢ » 0.852 = H){EM
SR (THF » 2427 » 292 5 H) b 2 &BPBRN - /L2080 T » /A0
14 3MEF R L #(NH,OM LK ZZRQ.42F) » HEHMJ, » 2372
w0 0.9352F5H - 1L1ER) - KT KIEREYIR =R T EHE3057
i o ELCMSHEURKIET 58 il » LL10% Na,S,057KiE K (152 71 ) f
BEVAER - LAEtOAc (2 x 15T Z « K& 6 <A LB K%
Mk o DAV BL $ERR KRz e (MgSOy) » e » AT T IR4a o K7 Y #5
Combiflash (SiO,)4H(L » /H0-30% EtOAc/CHiRREAHE - JEF(3R)-3-
(4-JR B:-1TH-IEME-1-B)-3- B A NS (R)-41 - 180.72 5 » M im F227.9
£ 193%ER) » KitaiifEm -

EV(R)-4D)ZHZRBYIAE (% ee) ZAEHFEHEMHPLC
T o B Y E MEHPLC 5% » {fi F Chiralcel®OD-H4E £ (4.6 x 250
oK 5TCK) - BB Chiral K flg A 5] » SHAR ISR S (R EHEE3,5- A
Kl5) 7 2 B BB (Chiralcel®OD) - [yl ¥ & Z Y (R)-415(S)-41{4 LI K
3.0 2 @M > FIFABIE15% L85 % O 2 R EiH » =8 T » R
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/7788 2R I HEE o UV & 52202 60K - BN S)-HEREY)
((S)-41) B (R)- £ Z EZ 5 (R)-41) 2 B W5 B {5 (8 ol B 12.8 77 88 (55 — (|
R WS I ) 1167 7y #8 (565  {[al Iz LS

FAY(R)-41 @ JEHZEMLE (99.0HTE% » #5HPLC » {2202 0K T
EAD  HEEMAEOLTEHE? > FEEEMHPLC ; 83.4% ee) 5 'H NMR
(CDCl;, 400 MHz)8ppm 7.52 (s, 2H), 4.10 (m, 1H), 3.02 (dd, 1H, J =
17.0, 8.6 Hz), 2.86 (dd, 1H, J = 17.0, 3.9 Hz), 2.47 (m, 1H), 1.90 (m,
1H), 1.72-1.46 (m, 5H), 1.23 (m, 1H), 1.13 (m, 1H) ; C;H,4,BrN;(MW,
268.15), LCMS (EI) m/e 268/270 (M*+H) ¢

(3R)-3-FR K K-3-[4-(4,4,5,5- DU FH EE-1,3,2- — K (A E-2-5)-1H-}t
M -1-E )R BB (R)-42). & (3R)-3-(4-)R Bx- 1TH-TEME-1-B)-3- IR TR A N B
(R)-41 > 3637 » 1.35=Z K H) - 4,4,5,5,4',4,5",5- J\H £ -[2,2'] &
[1,321 “ R\ ML EE] 366=7 » 1.4325H » 1.06EE) ~ B(=7KF)
(0) (Pd(PPh;), » 4727 > 0.041 EEH > 0.03% 8) R EEM I (KOAc » 402
ZE% 0 406EHH > 3.0EE)EMAKL4- —EAERMGOEF - SIZHEH)F
R ROREY) 0 FR120°C N MU INEL /NS - ELCMSEIR K HE T 58
RERS o RS A B AT E E Y (BR)-3- R T AL -3-[4-(4,4,5,5-PU B &:-1,3,2-
SR E-2-5)- TH-ME e -1- BTN IS (R)-42) Z R IER YV E R AN RS
Suzuki fZ Jig » T —H B o BRHE (R)-42 1 C;Hy6BN3;0,(MW,
315.22), LCMS (EI) m/e 316 (M*+H) -

(3R)-FR K &k-3-[4-(TH-ILIE I [2,3-d WK BE -4 - B ) LK - 1- B TR BB ((R)-
13, BHRRE). /7°AC. £208 [ » PHE(GR)-3-ER I EE-3-[4-(4,4,5,5-1
HHEE-1,3,2- S B -2-)-1H-0EME-1-E TN BE (R)-42 > 4272752 » 1.35
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ZEEH)ELA-“AEEGO=ZH SIZEH) - 7 HilEA Z RIEREY)
2 KRR RIIK(Q2.02 7 - TT0OZEH)Hh 2 4- F A LR - [2,3-
dBEmE (1 > 0.1605C » 1.04ZEH » 0.77F &) ~ B (=K ) # (0)
((Pd(PPh3), > 36%7%¢ » 0.031EEH > 0.038 &) MR E R (K,CO; >
43225 > 31325 H > 3.088) - PR KIEREYIRA =" H
BRUERHTIE » /B AE100C FHIE21/NE « ELCMS R K EE 58 H
i - ABEAINaHCO; /KA R (102 M) R SR » W LAEtOAc (2 x
SEFHFEN - B e ff 2 A EE LB KRR - DA B 8 17 /K 52 K
(MgSOy) > )8 » ALK TIRHE - 72 ® ¥ #5 1 Combiflash (SiO,) 4l
{t > BL0-100% EtOAc/CHZifEEARE - #EFLL0-5% MeOH/EtOACEHE »
1 5 (3R)-ER [ Bs-3-[4- (TH-OL 0% 3 [2,3-d W BE -4 - ) FEE e - 1-EE TN B ((R)-
13, 5 ke » 204.3 5% > B F318.6 % » 64%E 3R » FEK2{H D
c Bfmeol o HEGNHER - =R 1T 0 WEZEFEL - P R)-13
(& HEE) - '"H NMR (DMSO-dg, 400 MHz)8ppm 12.1 (bs, 1H), 8.80 (d,
1H, J = 0.42 Hz), 8.67 (s, 1H), 8.37 (s, 1H), 7.59 (dd, 1H, J = 2.34, 3.51
Hz), 6.98 (dd, 1H, J = 1.40, 3.44 Hz), 4.53 (td, 1H, J = 19.5, 4.63 Hz),
3.26 (dd, 1H, J = 9.77, 17.2 Hz), 3.18 (dd, 1H, J = 4.32, 17.3 Hz), 2.40
(m, 1H), 1.79 (m, 1H), 1.65% 1.13 (m, 7H) ; C;,H;sNs(MW, 306.37)

LCMS (EI) m/e 307 (M*+H) -
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Cl

"

3c
C11H12CINO CHCINS|
535125368 BOC,0/DBU NaH/TIPCI 4 20891
ZARE THF, &
25-50°C
cl cl
NeH (124%) |
k HC(OEt)3 / | \ SEM—CI(21O . \ \ /
N Si—~
c)-o DMAC, 0-5°C oL
1 3a
c:ﬂHMcmao2 CeHiCIN; C1oH1¢CIN;OSI
7125570 7% 153.57 #7%:283.83
NaHBMEC! NaH/POMCI
cl o]
THF, 25 °C THF
T N/
)I\> 0-25°C L LS
N
3f
C14H12CIN30 CiH1,CINSO,
781273.72 38 26771

4-SE:-7-2- = EW A Z S A F E)-TH-MEIE 3 [2,3-d | LE (3a).
RERE CRROR R BV IR R LRI T 0 R n4- R
-TH-OEIE H[2,3-d]W#NE(1 > 600%¢ > 3.91 52 H ) B2 B AL Z B oo fz (9.671) -
(RSP K/E/KaT 24l £-5C - W LIEEE 7 ZOR I & (b #(NaH - 60
EE% > 1745 > 4355 H > LLIEE) - {157 #UE - REVENREG
AR BAEREABBESC ZHERT » &lRRR 21800 = B8 5
HISEGEHEE2 > 76327 > 4315 H > 1.1EE) ° HRIEVTRFF30
7r8 > AETLCHIHPLCHIE Fy5e ik » L1818 AR IIK (AT » LUE R FEZE R, -
& > KRS LUKA2F) BIMTBE 8F)MitE - 7l /g » HLAMTBE
BT FHZEHUKIEIR - a2 AWELIK2 x 470 BLEE/K (471) 5 #% - LA
it B 39 7K 2 6r (NaS Oy) - R AL ER N R BRI A - (B BE VB RS (27F)
oo e WAREHEWEBGSAT)EMR L PIREE(-671) ~ 95%BEfx/HE
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B ZBE(~12FF) ~ 90% B f /BE I L BE (1071) K i 1% 80 % B ot /i B L Bis (10
TRERE - EHEUERED 0 HOACKEE TR - BE4-2E-T-Q-=HEW I
B L E A E)-TH-HE 0% - [2,3-d] W% 0E (3a > 987757 - Fiam F1109.85¢ »
88.9NER) » Rykwm il - HAMERFFER > R T &0 B (b Ed M E
B . BH73a 1 'H NMR (DMSO-dg, 300 MHz)3ppm 8.67 (s, 1H), 7.87 (d,
1H, J = 3.8 Hz), 6.71 (d, 1H, J = 3.6 Hz), 5.63 (s, 2H), 3.50 (t, 2H, J =
7.9 Hz), 0.80 (t, 2H, J = 8.1 Hz), 1.24 (s, 9H) ; 13C NMR (DMSO-dg,
100 MHz)3ppm 151.3, 150.8, 150.7, 131.5, 116.9, 99.3, 72.9, 65.8, 17.1,
-1.48 ; C,H;gCIN;OSi (MW 283.83), LCMS (EI) m/e 284/286
(M*+H) «

4-FE-T-(ZZEEFE)-TH-HLE F£[2,3-d]BEBE (3b). A4 1 #
> Ahtes RERRALE ZIUJTEREMR S - 2EH4-FE-TH-LLIE I [2,3-
d]m#BE (1 > 31.0%¢ » 0.202E H)H R HEE = ZB5 (330271 » 2.00E H -
10,08 8) - FRIEESYRAZERR » LELBEFER - L63/NFE -
I IEHFEHPLCHERY - & FRUE#M A B EE T - fRIEREWALRE T’
e - BEEYVIREDYBSRAERENMGE 0 20% £25%BE M L/ C
e (vIv) RS EE R (TLC &« 30% 5 LB/ T b)) Ak MF4-88-7-(ZZ
A FHAL)-TH-ME 0% 3 [2,3-d 1" e (3b » 48.565¢ @ Fiigm F51.657%C » 94% &
) o Bk EEH - B3b 1 'TH NMR (DMSO-dg, 400 MHz)3ppm 8.68
(s, 1H), 7.79 (d, 1H, J = 3.8 Hz), 6.75 (s, 1H), 6.72 (d, 1H, J = 3.8 Hz),
3.68 (dd, 2H, J = 9.4, 7.2 Hz), 3.54 (dd, 2H, J = 9.4, 7.2 Hz), 1.11 (4,
6H, J = 7.2 Hz) ; C;H4,CIN;0,(MW, 255.70), LCMS (EI) m/e 182/184

(M*+H > BIR AR HE 12 7- UGB (B ) BL154/156 (M*+H » BIRAD) -
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4- @B -TH-RLIE F[2,3-d]ENE-7-FREEE =-T B5(3c). WEFEHE
HLERA LR 22502 B EM F » S 4- 2 A -TH-ML0E - [2,3-d] i g
(1> 5.005Z > 0.03265H) ~ 1,4- _FFEEMOZF > 0.5005H) - 1,8- 4%
EEIB 3£ [5.4.0] + —-7- % (DBU » 243Z A » 0.163EH » 5.0% &) K 4-
(N,N- - H B B (DMAP > 0.8052 > 0.00655H > 028 &) - f£%E8
o REERT o A—{mAain kB -5 =-T B (BOC,0 » 21.275%% -
0.0976%2H - 3.0 &) - FilPhk 2 KIEBRNEAE® FEli=t/fde - fFiE
= Rk 2B - KIBHRFETLC B0%Cli/BEEE L) Bl » HAL ="
TRFELI24/NIFR5EHL - BEE - RHRIERGYLL20% 8 /KA TR (402 ) Bl
BEBE JEE (A0 T M RE - o BER RIS @ L LABEEE ZBE (402 ) 2= HUKE -
e 2 A 2R DLBR KA - DAbA B BE AR /K Rz e - RAEJRRER T4 - 1
EAMHERE 2EYQ@e) > il iEal BB ERAL
(SiO, » 0B 15%EEBE LFe/ i T A HE) » JEiF4i4- 8 A -TH-0E0% 3 [2,3-
dWEng-7-#5 55 =- T Fe(3c > 6.285¢ » Him F8.27% » 75.9%ER) » KX
HEEE - Bd3c: '"H NMR (DMSO-dg, 400 MHz)dppm 8.79 (s, 1H),
7.94 (d, 1H, J = 4.0 Hz), 6.80 (d, 1H, J = 4.2 Hz), 1.60 (s, 9H) ;
C,1H,,CIN;0, (MW, 253.68), LCMS (EI) m/e 276/278 (M*+Na) «

4-8E-7- CEWNEWRE)-TH-HLEF[2,3-d|EERE (3d). RERBRE
B~ Aktds C BR - ARALE KEVERE 2502 & AR 2 =5 E
R SSHEH S b (NaH » 60EEE % » 1.565% > 0.0391EH » 1.2 &)
B /K IO S BRI (THF » 262 71 » 0.32055H) - RS 24I120-5C - °
LA RZE 2 1002 T Bl RS - FEIEH4- 5 A -TH-TE0E I [2,3-d] s IE

(1 5.005%2 > 0.0326E H.)Hi /K VUG R (42ZF » 0.5205EEH) » ##E >
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AT L B R & R O EE 77 XN ATHFF 2 g (L (NaH) 0% )
A FEEEIS T 88 - KIEREHGINRINIZE R > FA268T - fIERS
PIAE0-5C NIRFH40 788 » A% » KHENGEEASBE 2 8(L=28N
BV BE(6.650 - 7.24=2FF > 0.03425EH - 1.05EE) » B&So#E - BilRAS
AE - W R IER EYIREVE R - R4/ o IEHFETLC (80%C Ik
IBEM JBE) BAT - B RERR BTSSR » (ERIERESY A8l E=E - A
ABE W £ Be (1002 1) BL20 % /KA R (SO ) Mk o iR IE » IREK
Jeg DLBS B £ Bs (100 2 1) 22 HL - & & 6Ff < A B 5 (7 DL IM bR BE &80
(NaHCO3) /KA R (1002 F) BL20% B 7K 75 R (1002 ) 78k - DATRBZ 5 AR
KEZKE(MgSOy) » 8 » RALIKEE TR - HEEYFH R @4t
(Si0;, » 10%BE I LB/ C b REVREE) » M F4-8E-T-(ZRANEYHEE)-
TH-MHLIE 3 [2,3-d]BE0E (3d » 10.055 > B3k F10.105 > 99%) - BIEI (T
S - BE73d 1 '"H NMR (DMSO-dg, 400 MHz)3ppm 8.61 (s, 1H), 7.67 (d,
1H, J = 3.7 Hz), 6.76 (d, 1H, J = 3.5 Hz), 1.86 (m, 3H), 1.02 (d, 18H, J =
7.5 Hz) : C;sH,,CIN;Si (MW, 309.91), LCMS (EI) m/e 310/312
(M*+H) -
T-[(F S E)FE]-4-8E-TH-HEIX 3£ [2,3-d|BEIE (3e). NEEH B
- BEM - RR AERALOE &R 22502 F = SHE R ERK
b BEFEE(ES(NaH » 60EE &% > 1.5672 » 0.03915LH » 1.2% 8)BlEK
PO BRI (THF » 25.02 7 » 0.308%H) » AL {EFTE 2 BEE& Y 2481 £0-5
o PR100 = A&k FE a2 e ~ B EAR F - S8 H 4- A -TH-IL 0K 3 [2,3-d]
WELE (1 > 5.005% > 0.0326 5 ) B K PU G I (S0EF > 0.616EH) » H
R 2 B & h R O EE 77 XN ATHF 2 g (L (NaH) 0% )
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A FEER2097 8% - PYRNINTERER - BRRAANE - W RIERSYEZRT
BFEUNEE - (FHOREE16.5C %R - HRNEE L4 E - (HREYS
AIE0-5C - Atk » K ERNGSEEHA AR <+ A8 H AR (5.282 7 »
0.03425H - 1.05E &) » & 13778 - BER206 » BERERSYZH
REVEER 0 WHNEDR TEFE20/NEF - BRIEMR G BTSSR - LI20%E
KIBEROGOZEF)ERIERSYZER » AR ABE(00Z2H)FE - 775k
WRIE - R 7KIE DABSBE L BR (S0 ) 22 HY © 8 & BF 2 A 1B 17 DU BE 5
M KRz MR - B8 - RACKEE TR4E - # KRBt
(Si0, » 10% £ 15%EEEE Z B/ C e 6 A BE) - R7-[CF |E) HE]-4-5
E-TH-OE 0% 3£ [2,3-d] W BE (3e » 6.315¢ » HiGm 8.925 » 70.7%) » Ry&ke
H o B 3e 1 '"H NMR (DMSO-dg, 400 MHz)dppm 8.69 (s, 1H), 7.90 (d,
1H, J = 3.7 Hz), 7.26 (m, 5H), 6.71 (d, 1H, J = 3.7 Hz), 5.75 (s, 2H),
4.51 (s, 2H) ; C;4H;,CIN;O (MW, 273.72), LCMS (EI) m/e 274/276
(M*+H) -

= HERERE (4-8&-TH-HEIR I [2,3-d 180 -7-5) B EE (3f). NEERZR
ZEIRPEES C fRA - BEME - SO0EFRRR RERAOE 2 &Rz
Z2FAHERER T - SIEFR LI (NaH » 60EE % » 29.75% » 0.742E
H - 1.348 8) B fit/K USRI (THF » 40027 » 5.0 H) - WLEFTER 2
BEVAEIZE0-3C « PN 2 1A BT - 4E5H4- 85 -TH-0L
18 3£ [2,3-d]BEBE (1 » 85.052 » 0.553E H) B PU G LI (600 1 » 7.05
H) » EREER - B > R0-5C T BT R Z ERE R R OKREE 77
KMASACAETHFF 2 B0F /N » 2778 - FilP 28R B4
FY - BHIRBRE ER&E - fERINZ1% - BER26G W EEYZINRE S
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=0 R HAE DR NREEUNS - AR A A1 2 0-5C o K =H AR EE
HEs(EHAZMRAREZ(EHE, POM-Cl » 10327} » 0.692FEH » 1.25
EE)KHIERS S TRMNIZERIEREGYF » FRE&2557§% » 1{£0-5C T
o ZHAR K REHER(POM-CD) 2RIk Fom FIRCES - H KR &
BEITESEIAT - RAIN=HERERKS&HBEPOM-C)H{& - Bk %4l
B L RIEREYEE 2208 - ANER MEHBANKR - Y16/NFE - &
[ HE W B CL 50 BB - DL20% B /KA TR (2502 ) FLES I £ Bs (250Z )
IR > EASER - RIMBIEZKQS0ZFH) » HELREGYEKITS
BRI o o BEWIRIE o W K DABE e L W5 (2502 1) ZEHL » (& fF 2
A PR o AR B 8 1R /K28R (M gSOy) - 1R - KA TIR4E - R

ETERRVEEETA(EGSIO, > 10% £ 15%EE/ JHs/C AR - =
TS EY) > BRI EE0SSE) - Baeft s B SET50Z )
BRI > AR RO ES5C - DLEEEAR - #E > (FAEK
LERZE AR ER - W EIR MRFIBE - AR LEIE0-5TC 0 FEL2
/INEF o FEIBIEUWCERREIRS - AT R 2 Che(2 x 302 R - L EZEF
Ke o M1E = H AR 4- B E-TH- L0 [2,3-d 15 0E-7- ) HER (3f > 134.9
o Ham R148.0% 0 1% ER) > RO GERE - B30 'H NMR
(DMSO-dg, 400 MHz)dppm 8.71 (s, 1H), 7.83 (d, 1H, J = 3.7 Hz), 6.73
(d, 1H, J = 3.8 Hz), 6.23 (s, 2H), 1.06 (s, 9H) ; '*C NMR (DMSO-d,,
100 MHz)8ppm 176.9, 151.2, 151.1, 151.0, 131.6, 117.1, 99.9, 66.9,
38.3, 26.5 ; C;,H 4CIN;O,(MW, 267.71), LCMS (EI) m/e 268/270

(M*+H) o

26 170 HEEHHRIAE)

C235296A.docx

110103076 FHGSE A0101 1102004659-0



1740775

CeHioNOsP

»FE:177.14
O
AorE N
O\/
: > _CN
6 KO'Bu, THF 8
CeHio0 CgHiN
ST &:9814 %% 121.18

-BRIREWIEIE (8). Fra A H AR — ZB5(7 - 742.5%C » 425 H >
1'E8E)EMKTHE (5757 28R » MER T EHKK-HES R
WM =-TE#ATHF . 25K @4TT - 4.05H > 1.0SER) -
R RRE DR E RIFFERIR0C - ATHF Z 1M =-T BE§f 2RI 5E 1
% AERG EREREE NS - HRINEE G HEE(6 - 37452 » 3.815
HVEfEKTHE (2902 ) 28R » HERGEERFIREEN0C - B
fR2s  ERIERSYZANERE=E - ANER T REHEBE - ERE
AR B ESE Rl - ERIEREVINHES=-TABMTBE > 1471) ~ K
(1071) R BR7K (671) L IR 70 IR R BR - - BN R » Sl A & GF < T AH DUER
KO6FF) MR - LAIMTBE (1070)22HU/KAE - H EABE/K(671) ik - (& fF 2
ARETRAL R RS - MR Y8 (65-78°C/650) » ME3-RKEN
\7RE (8 - 437.857 » FRim £461.75C » 94.8%FER) » Kl - L KE-
FBlZ-BREY) 2 REY - B8 ¢ 'TH NMR (DMSO-dg, 400 MHz, BN Z-2
#EY)Sppm 6.58 (t, 1H, J = 10.6 Hz), 5.55 (dd, 1H, J = 10.8, 0.59 Hz),
2.85 (m, 1H), 1.90-1.46 (m, 6H), 1.34 (m, 2H)EL(Fd A E- ZHE))dppm
6.83 (q, 1H, J = 8.3 Hz), 5.66 (dd, 1H, J = 16.5, 1.4 Hz), 2.60 (m, 1H),
1.90-1.46 (m, 6H), 1.34 (m, 2H) ; 13C NMR (DMSO-dg;, 100 MHz, B
- B HEY))oppm 159.8, 116.6, 97.7, 42.3, 32.3, 25 1 BA (R N E- B 1%

P)oppm 160.4, 118.1, 97.9, 43.2, 31.5, 24.8 ; CgH;;N (MW, 121.18),
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GCMS (EI) m/e 120 (M*-H) o

N~-NH
c I 4
HN:\>_B/° N \, KeCOyPAPPh), |\ 2
o L & e Y
2 N [~
Ed N \\O/\/
4 3a 5
CoH15BN,0, C12H15CIN;OSi C15H24N50Si
»FZ:194.04 »F%:.283.83 »F&:315.45
(::Zh_ﬁ CSHﬂN /é
»F&:121.18 '\; HE I
Y C23H32NGOSI
- »F&:436.63 $EE3
N/ | A
\ N SI\
\\O
CN CN
H He
. N-N " N-N
/ BF3 & LiBF4 I NH4OH 7k i !
Y . Y
54
N/ N NZ
N IR N Y N Y
N~ "N NT N NT N
g™ Con H
(R)-10 (R)-11 (R)12
C23H32NsOSi C1gH20Ns0 Cq7H1gNg
»FE.436.63 L »+&:336.39 ] »+&:306.37
Q—/CN
HaPO, H
— N/N
0
NS
N
NTOH
(R)13
C17H21NgO4P

o1 E:404.36

4-(1H-MEE-4-35)-7-(2- = P ER fidk Z & & FE)-TH-REE 7 (2,3-d]

WEWE(S). JIiAA. REAERAHEE - ZURA s BRI R A R R
BT > R4 FE-T-(2- = AR B A £ R B B D) - TH- ML IR 5+ [2,3-d i

WE(3a > 81732 > 288 E H)BI A E B 8FF) « MWILFRT > /K04
(4,4,5,5-VU B £5-1,3,2- S R {1 B -2- 25)- L H-DEE M (4 > 7287 » 3.75EH >
1308 &) » #E RIRERST (K,COs > 119637 » 8.6751H » 3.0 &) {E/K(4
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T ZER - BRFBERESRMEEER > BEISoEMRR > A%
LLER(=Z M) $E(0) (1675 - 0.1455H » 0.05EE)mHE - Wik ATl &2
JER SRR IR (8990°C) T ANER2/NEF o EFETLC (1:1 5k /BE B L H5) B
LCMS » RIEH AR B ESSRE - ERIEREY Al Z2=E - LIEEK JB
(24T ELR (AT MR - syl R - HUABERE JBs (4 ZEHUKE - # &
AR LLKQ x 270) ~ BAKQT) Mk - DUbR B 8 i 7K 52 %
(NaySOy) » RALFEE MR - (EREVIRFNHEGTH S - WHEKEE T
BPR/ER - &t  FHEEVLUHESE=-TEBMMTBE - 37)HH > HIE
BIEWEERE > R UAMTBE (170)80% - imfs4-(1H-MEME-4-5)-7-(2-=H
BB BB - £ s B T AR - TH-MEIS 5 [2,3-d I MEBE (S - 581.45¢ > B gm £908.5
5T GA%ER) BB S MER o BRS¢ 'TH NMR (DMSO-dg, 400
MHz)oppm 13.41 (bs, 1H), 8.74 (s, 1H), 8.67 (bs, 1H), 8.35 (bs, 1H),
7.72 (d, 1H, J = 3.7 Hz), 7.10 (d, 1H, J = 3.7 Hz), 5.61 (s, 2H), 3.51 (¢,
2H, J = 8.2 Hz), 0.81 (t, 2H, J = 8.2 Hz), 0.13 (s, 9H) ; C;5H,;NsOSi
(MW, 315.45), LCMS (EI) m/e 316 (M*+H) -

SRR 3- BRI EE-3-{4-[7-Q2-Z R EW A Z | & F &)-TH- ML IR FF
[2,3-d1E0E-4- B L -1-FL ) N B (9, SN EESEM-{REZALEW). kA,
REJR T > FF3-BENMEIE@® > 273,55 - 2.257HH » 1.208 £)
DBU (28ZF © 0.187FH > 0.10E =) /AN £ 4-(1H-0EEME-4-F)-7-(2- = H
BB B £ i A AR ) - TH-TE IS 5 [2,3-d M5 BE(S » 591.8%¢ » 1.876 5 H){E
LA T T RN - RFT L RER G VIINEAE S0-60C » FELK
17/NRf CE IR 7R R (A T IR B N E T S5 f8) - FEE £ 70-80C » FELES/NEF -
ELCMS 3 i BUR R IE R B LS kB > R ER GV <2 al 2200 - A
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& - (EELSBIZFRIEE TR - msHEYO) - HETHIRHEM -
(EHEVER KB EOCM) F - IR 26 B E - #E > EREELL
33% EtOAc/BEfEIHTE LW BEHG AT b - (EEHLI33% EtOAC/FEfE
(21F) ~ 50% EtOAc/BEfE(28FF) ~ 60% EtOAc/BEE(12F) 2 75% EtOAc/
BEGEBIT)BHE - afF e ARMBEEY () /BN - RACEEE TR M > DUE
Am Ul o R LIEtOACER RS 3T » HYURER TN ASBRIE A - 0 kE i B
P Sk R R PR I EtOAC - (REYES HEZE TP RRBER - s
SNEE3-BR KA -3-{4-[7-(2- = H B e B £ 8 B AR -TH- ML I (2,3 -d]
MELE -4-FL LI 1- B} N RB (9, SN HIESEM-TRiE 2 (L&) - 800%¢ - Higm b
819.152 » 97.7T%ER) » FIRUHRITHE B - B9 : 'H NMR (DMSO-d,
400 MHz)3ppm 8.83 (s, 1H), 8.75 (s, 1H), 8.39 (s, 1H), 7.77 (d, 1H, J =
3.7 Hz), 7.09 (d, 1H, J = 3.7 Hz), 5.63 (s, 2H), 4.53 (td, 1H, J = 19.4,
4.0 Hz), 3.51 (t, 2H, J = 8.1 Hz), 3.23 (dq, 2H, J = 9.3, 4.3 Hz), 2.41 (m,
1H), 1.79 (m, 1H), 1.66-1.13 (m, 7H), 0.81 (t, 2H, J = 8.2 Hz), 0.124 (s,
9H) ; C,3H4,NgOSi (MW, 436.63), LCMS (EI) m/e 437 (M*+H) #1459
(M*+Na) -

(3R)-BR K E-3-{4-[7-Q-=F EW HiE Z & A HE)-TH-IL K I [2,3-
d g -4- B LK - 1- 5 ) Y BB (R)-10) 82 (38)-BR R B -3-{4-[7- 2-=HEW
Pk 2 & A )-TH-MEI& F[2,3-d | e -4- AL - 1- B ) A I ((S)-10) 7*
ISOE ZE TSI T > R #E i Daicel f£3.0FF N EE(IPA) R B Z 1520
20%#>K Chiralcel®OD ¥} £ [ 7 #H (CSP) .2 4% /7 78 22 PROCHROM ) fE iy
F BRGEE FELCI10-1 (114 NEx 250 RE  ERZERERE - &1.5

o - #EE o REIE T 2B 7 AR Novasep Hipersep HPLCH T | -
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&t Bl Hipersep B S L LI EE (175F) » #ELIBIHEWNEFEH O ZIESY)
(2:8FBFREE - 17T ZBMHM IR - A& - ERIE R GRS H E3- 38 T E-3-
{4-17-2-= AW Fi &k £ |5 H AL )-TH- LIS 5 [2,3-d | W g -4 - Bk [ IEE g - 1 -
EIWEO, JNEESEM-{ReE ZAEEY) > 2795% » 6. 4 H) R BIAH T E
R 805 /T Bk - P > R A RO 0 A R I E e
e o DI - SRS ERE ERHI12027F - EHREMEHLURBIME -
FESTOZTH 788 ZRFBT - FREM NAEE - EHFEGREMAE330=ZH0K
M T ZUVE - AL FMRE T - WS E R EY) C B Gk -
B S R (A R 16.4 53 g8 (U 1, A FREE 2 (S)-HE EEY), (S)-10) 8
21.077 sE (WU iE2, AT Z(R)-HEREY), (R)-10) - BN ZE 4T 2 fERE
M1 5788 - BRI 8E 75 > EITHET 31T IOESS - B B ESHE Rt
R gl (RN RE Z(S)-HEREY), (S)-10)E g2 (FrE .2
(R)-HEREY), (R)-10). ZFHE(r - O WS ZIF B (#5141 5 IREL2
FHIRROTOTHERMZE 285 - j240°C T » AEIREE(40-1208) T EE IR
M- ERESARBSIEREVAESEE TE—DEEEEE - BT GR)-
BRI AL -3-{4-[7-(2- = AR B B £ i A B B )-TH-IHE IS 9 [2,3-d ] W g - 4-
ELIUEME-1-EL N AR ((R)-10 > 13075 » H5m £ 1397.55% > 93.5%) > i B
W2 » R3¢ e U > BR(3S)- R G H-3-{4-[7-(2- = H BB e B £ S| AR
B)-TH-DE 0% I [2,3-d ] g g -4-F TR - 1- L} N AR ((S)-10 - 141875 > H 5
F1397.5% - 101.5%) > R ERUXIEL > Re il

R EEHPLC )55k > DI ESEM-{RE (L&Y > W fE B 2 B EY
((R)-10 81 (S)-10) -~ ¥ M 4 f& 5 » {i F Chiralcel® OD-HE (4.6 x
250%5K » SHYOR) » & B Chiral$fig 24 5] > It DLdRAE R 2 (g A& R 3. 5-

26175 H(EEHRIAS)

C235296A.docx

110103076 FHGSE A0101 1102004659-0



1740775

T HECKRRS) R A 2 B BB (Chiralcel®OD) - &SEM-{REL&Y) 2 WiEE &
BREY G LR 3.0 M > A E10% LBE8190% 2k 2 R B - 18
Z=om D EHIZEA/ 08 2R - UVERADNE & B220=2 50K - Bk
(S)-H Z R EEY)((S)-10) Bl (R)- ¥ Z EREY) (R)-10) 2 7 B B 1 4 (71 &
103457 $8 5113145 8% -
HEHUAENHEZENHPLCRT S HERBY) 2 B E » B (L24E
(HPLCHIfE% H1E & %) ~ HE MM E (HEZMHPLCHE %) & E A K
(IPABIC ) » HE& 5 HHERHENMRELC/MSHER © B (R)-
10 © JEBFE M AE(99.0HTE% > F5HPLC > {L220=Z /oK N{EM 5 100,18
E%  F#HPLCEE G othtell) s HEMMEOITHED » FHFHEM
HPLC : 99.4% ce) : JEEEEMWI(3.TEE% - ¥HNIPA : 0.01EE% » HINE
f5) : '"H NMR (DMSO-dg, 400 MHz)Sppm 8.83 (s, 1H), 8.75 (s, 1H),
8.39 (s, 1H), 7.77 (d, 1H, J = 3.7 Hz), 7.09 (d, 1H, T = 3.7 Hz), 5.63 (s,
2H), 4.53 (td, 1H, T = 19.4, 4.0 Hz), 3.51 (t, 2H, J = 8.1 Hz), 3.23 (dq,
2H, J = 9.3, 4.3 Hz), 2.41 (m, 1H), 1.79 (m, 1H), 1.66-1.13 (m, 7H),
0.81 (t, 2H, J = 8.2 Hz), 0.124 (s, 9H) : C,3H3,NcOSi (MW, 436.63),
LCMS (EI) m/e 437 (M*+H) 1459 (M*+Na) o BAF(S)-10 : JE¥f 2 M4 g
(99.3[HfE% » FEHPLC > {F2202 K MEM 5 99.9E 8% » #5HPLCEHE
BHortetgfl o HEMAE(99.THER > 35EHZMHPLC 5 99.4% ee) ; 52
HIEE(A0EE% 0 HHIPA : 001 EE% > HHC2kE) ¢ '"H NMR
(DMSO-dg, 400 MHz)dppm 8.83 (s, 1H), 8.75 (s, 1H), 8.39 (s, 1H), 7.77
(d, 1H, J = 3.7 Hz), 7.09 (d, 1H, J = 3.7 Hz), 5.63 (s, 2H), 4.53 (td, 1H,

J =19.4, 4.0 Hz), 3.51 (t, 2H, J = 8.1 Hz), 3.23 (dq, 2H, J = 9.3, 4.3
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Hz), 2.41 (m, 1H), 1.79 (m, 1H), 1.66-1.13 (m, 7H), 0.81 (t, 2H, J = 8.2
Hz), 0.124 (s, 9H) ; C3H3,N4OSi (MW, 436.63), LCMS (EI) m/e 437
(M*+H)E1459 (M*+Na) o

(3R)-IR K E:-3-{4-[7T-Q- =R EW R E Z fEF E)-TH-BL & I [2,3-
d U E -4-F LI - 1- 5 ) I BB ((R)-10) 2 (3S) -8R [ E-3-{4-[7- Q-=FEY
Sk S E R AL)-TH-NEIE I (2,3-d i -4 -2 - 1- B R IE ((S)-10)

SMBTIER YA EER SHE I 2 SMBEE JT_F#1T « 73 BRI A [EH
BT ERTCER PRI Z ARG ET - SHERBY) 2 AEHE
HEMHPLC RS M - (55 AR Y o Bl B 55 A 2 AH (5] e &0 A B A (] 5] 28
Mo DLsFeiE ZMEHE - IRBFER T - WENERBYGRIERE &
HZE T PURME < AR Ol - figm 2 i R A R S as 8O R R 3845 - (£ F
PllzE3d » FriE 2 HERBEY G UZERIREUL - REM4T > fTEZHE
RV HIAZEREL - AESMBEITEREEZ/DVI0R ISRIERER - Fils
ZHEEVNAERERBEEE Z 8IS - DIERE SRR - A5
TEMRI: > DIEIRE MRS ER - ALEPILE30 - (M B EH 2R E)
MZomrEERAARERER ZAFSMBE T EAIE - REH4TH
SMB 44 W T A [F R EBE ) T #afE - A E B4 - HEREAE R &
<2>/<2>/<2>/<2>PQBERL <2>/<2>/ <3>/<1> » DIMEHNZERE 2 467 - Ko 5

A IISMBE R REHE AR E

BEHI1 : S0ERER

B Chiralcel®OD

JTENAH FRNEEPLIE-BEE20/80 (v/v)
EHRE 102253
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BN 102K

ErEEH 8

R 805¢ /7t

LE 25C o
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FHEE R (2T o7 8#) 18
ZEHURMAR(Z T 77 $8) 7.76
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LR (T 77 88) 1.4
IHERIR AR (2T 7 88) 8.91
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PRI 57 85) 57.8
BRI AR (I 7 88) 227.6
DI FARFE] (77 #%) 1.11
AT 2 IR RIS 99.3%
P HWERBEYER 85%
A ER(NTHEREY)/A/ T CSP) 0.43
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7.0

ZEFNRCACR T/ NE)
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EHEAFECG TN
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YR [E] (57 §5)

1.80

PR 2 B EREIAE
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PR 2 WEREYER
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FERDTHEREY) AN TCSP)

0.31

HH4 : 1005471
B

JTENAH

ENRE
BERENK 102K
EHEH 8
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10.02 77

(S,S) Whelk-0®1
5 = - T

EL

Zfl4a
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B

<2>/<2>/<2>/<2>
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HRIEBETI(E)
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PR 2 HEREYISE 99.6% 99.8%
P HWERBEYER 90% 98%
EER 0.92 0.55
(T HEREY)AIN T CSP)

(3R)-ER R E:-3-[4-(TH-MEIE I [2,3-d W e -4 - B ) ML I - 1- B TP B (R)-
12, BEHREER). J77EA. AEZ0R T > FROR)-BRIE-3-{4-[7- 2-=ZHE I
B LA ) -TH-MEIE 51 [2,3-d W g -4- B T MR- 1- 2 A S (R)-10 - 463
o LO65H - 98.6% ee) L LA (4.57H) T ZIERN » INII7K(400Z7F) -
& LR Ry VU s i B 2 (LiBF, > 987.9%¢ > 10.55H » 10.08 &) ° {£/R/10
KR - IR S MR EREBRIBORE [ £ 12°C > £V 01 % 4 (LiBF4) B
[H > RRIEINE33C - M RIERSYIINE 2RI (EI80T) » R
BR o FREERE JBa/ /KPR (0768 > HFELCMSELITLC (95:5F58;2 £ Fa/H
B2 - v/V)HERE - & LCMSEATLC o3 A BUR FE Ak B A T Y7 ((R)-11) B fp 8
e ERAEZVE(R)-12, HEEBR) W E - HEEHRYE (R)-10)
AT FRIERESYBRHANES 5C > #E > BHAIN20%8 S (b#
KB R (NH,OH » 4502 71) » IR KIERE &Y ZpHEZE9 (LIpHIRHE
me) © BhRAZE > WERIEREVZEFRAEE L 0 HNER NMEAE
& o PNEERE S BE/ /K (i A 72, > IFELCMSEATLC (95:5EEH: £ s/ H
B3 > v/VRERY > DLEERDSE & AP R - ELCMSHITLCEUR K IE# T A E
SEHEE > IR ERGY) 0 HRERLLABE AT - 28k > Eaeffs
TR IR ER T R AE o M (E R VIR BE L LS (67F) B B AT ER VK (37F) Z ]
BB - B R - HLIBEEE OB Q7)) ZHUKE - Kraff 2 A
J& DL s AT IR % . #0 (NaHC O3 - 3FF) ERER /K (3FF) e ik - LUK BE $ AR 7K &2
2 (Na,SO,) - RALREE TR - BEHEY)  BiGCH - #E > FHEY
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E SR AE M 4i(b(Si0, » 402 100%BE L £ Fe/BE e bR /A BE) » 1
JF(3R)-IR AL -3-[4-(TH-ILOE I [2,3-d W g -4- B BpE M- 1- B TN BB ((R)-12,
B RElR - 2735  Hlgw £324.95%0 » 84%ER) - HHEEEKY) - EWE
Fs#E1°F NMREERY > DIRECR VU E L 82 (LiBF) B T - KFEEHZMHPLC
(Chiralcel®OD-H > 90: 102 {5/ LTS ) W R ¥ E B AIE 4 E (98.7% ee) » lifE
AR M — 20 &li(b - DABLGS HRE JE 2 BEBREE - BRI (R)-12 (H FHRER)
'"H NMR (DMSO-dg¢, 400 MHz)dppm 12.1 (bs, 1H), 8.80 (d, 1H, J = 0.42
Hz), 8.67 (s, 1H), 8.37 (s, 1H), 7.59 (dd, 1H, J = 2.34, 3.51 Hz), 6.98
(dd, 1H, J = 1.40, 3.44 Hz), 4.53 (td, 1H, J = 19.5, 4.63 Hz), 3.26 (dd,
1H, J = 9.77, 17.2 Hz), 3.18 (dd, 1H, J = 4.32, 17.3 Hz), 2.40 (m, 1H),
1.79 (m, 1H), 1.65%1.13 (m, 7H) ; C;,H;sNs(MW, 306.37) LCMS (EI)

m/e 307 (M*+H) -

BF;-Et,0 NH4OH 7« %%
i, 0C %3 o°Czxm
r \
i
N >
'\\OH
(R- 10 (RF-11 (R)12
C23H32NgOSi CgH20NsO Ci7H1eNs
»FE:436.63 L »F%:336.39 — »+&:306.37

(R)-3-(4-(TH-ML 0% 3£ [2,3-d | M e -4- 55 ) - TH - I - 1-BE)-3- B R E W
5 (R)-10. {#(R)-3-3R LE-3-(4-(7-(2-(Z H BBV B B ) £ 5 5 ) B &6)-TH-
UL 0% - [2,3-d ] W g - 4- B )- TH-OEE P - 1- B ) N BB (R)-10 > 75.0%¢ » 0.1725%
H > 98.8% ee){£ LHF (600 T B K AAZEO-ST - RELEZER
Fo R =a bW LB BV (54427 > 0.42952H) - R 107788 - [AKf
PREFED S MR AR SC - AEIRINZ1& - BhRAt - WERIEREYIR
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BeEh - EHPLCOME/R(R)-10 2 & EHRER 1 %E; - LFrIRESIEZ
i )P B R et Ry 5E il = AR - (ERIEP) 281 2£0-5C » HERBIRIIK
(1552 7F) - fEKBRIMZ1& - BRLE > HEMPRZKEESYIREE
13-17°C » REBH2-3/NE - ERTP R KR GYIH — L8l £0-5
C - RERZKEREY T - B8 IRINEAKP 2B R FE 28 % =
KABER04.52TH) /K (210. 52T /RS B - [FHRF PR P30S e h
AARRS TR - LERIIRKBRE - BhrLHE > ALERIEVIRFE R -
EREHETRY & EHEHPLC T BRI 1%E; > /KEE(EH A0 B

-~

al
o

BRI 2 KBRSV LIRS JBs GISZFH)MRE » 1l 2L20% B K
GISZEH)EHK - K& KEEm UEER ZBRGISZEH) BN - &0 H ik
- RIEEZE T RGERERIS0ZS » tEHEZ40C 280 @ FERE Z
Y LIS ZB5(600Z ) #RfE - HI2LIM NaHCO3(2 x 345ZF)H120%
BEOK BASZE) LMK - GOFa/KAR > WA A5 G45SZ2 ) HEEL - &
FAREE T - RIS 2232 B RS T - KA P E (5 LURZK (50
C 2 x 450 )Mk - BEDUEMER - £65C TREH » WA 1L.5/N\F -
(EAD RIS S T PRABIE - (HIRRAEEZE N RE @ fFEE40C 88 - i’
TP BRI ER & EZE T » DR (R)-3-(4-(TH-BEIZ F[2,3-d] 0% B -4-
B)-TH-MEME-1-56)-3- B IR A NG [(R)-12 > 54.275¢ - 103%EFR] » Kk
B o ILYVE (%85 F NMREERD - DUREfRE WL R #E R B R4y
Sk o AREBE MR (B E RI63% - HlEER s HEEEER
98.8% > #& ¥t Z M:HPLC (chiralcel OD > 90:10 2§57/ /) - & i BE
M — (b DBEHEBRE - 'TH NMR (DMSO-dg, 400
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MHz)512.11 (bs, 1H), 8.79 (d, 1H, J = 0.43 Hz), 8.67 (s, 1H), 8.37 (s,
1H), 7.59 (q, 1H, J = 2.3 Hz), 6.98 (q, 1H, J = 1.6 Hz), 4.53 (td, 1H, J =
19.2, 4.1 Hz), 3.22 (dq, 2H, J = 9.8, 4.3 Hz), 2.40 (m, 1H), 1.79 (m, 1H),
1.65-1.13 (m, 7H). C,;7H;4Ng(MW, 306.37), LCMS (EI) m/e 307

(M*+H) -

HsPO,4
IPA/CH,Cl,, A £ £

I
N\
N
N H
(RH12 (R)-13, i B
C17H18N6 C17H21N604P
» 1 e 308.37 A% 40436

(3R)-3R o B -3-[4-(TH-MENE FF[2,3-d ] W E -4 - F5 ) MR I4E - 1 - 6 ] P i i e
BB ((R)-13, BrRREE). J77ARA. FY(OR)-FRKEL-3-[4-(TH-HEIZ H[2,3-d M IE -
4-F)mErE-1-E T BE (R)-12, H G ER > 5725 > 18T H)ERNEE
(IPA » 8FF)H Z7EIRN » 1£60-65C T » INMIBERL (186.25¢ » 1.9 H >
L10E E)ERNEE(.671) T ZBK » RFEITIEN - [FHRF RIS IS K
H &P IR R - #E > B ZREWIAET6C T InEk 1.5/
RF > ARIZBE LA B BRIBRE - a0 NMEHBER - BIEESY) - B
RS LABEEEL RN BE (1/1 > v/v > 3T IR BV - fEEER K E R 5 e
R AR BEGE (BT TR FE—/NEF - FEMBIBUCIR RS - DLBRGE (1) ek -
AR RE T - R EZE T - f£40C Tz £ EHE » MHFGR)-BKE-3-
[4-(TH-BE0E H-[2,3-d 10 e -4- 5 ) EE e - 1- B TN R W B B (R)- 13, BREZEE -
634.2%¢ > Him E755% 0 84%ER) 0 REHGEXRH O R EEER o BN
(R)-13, BEEEEE : /5%5197.6C ; 'TH NMR (DMSO-dg, 500 MHz)dppm
12.10 (s, 1H), 8.78 (s, 1H), 8.68 (s, 1H), 8.36 (s, 1H), 7.58 (dd, 1H, J =

5 184 H(EHIEHE)

C235296A.docx

110103076 FHGSE A0101 1102004659-0



1740775

1.9, 3.5 Hz), 6.97 (d, 1H, J = 3.6 Hz), 4.52 (td, 1H, J = 3.9, 9.7 Hz),
3.25 (dd, 1H, J = 9.8, 17.2 Hz), 3.16 (dd, 1H, J = 4.0, 17.0 Hz), 2.41,
(m, 1H), 1.79 (m, 1H), 1.59 (m, 1H), 1.51 (m, 2H), 1.42 (m, 1H), 1.29
(m, 2H), 1.18 (m, 1H) ; *C NMR (DMSO-dq, 125 MHz)éppm 152.1,
150.8, 149.8, 139.2, 131.0, 126.8, 120.4, 118.1, 112.8, 99.8, 62.5, 44.3,
29.1, 29.0, 24.9, 24.3, 22.5 ; C;;H {N¢(MW, 306.37 > B & H8E )
LCMS (EI) m/e 307 (M*+H > £1%), 329.1 (M*+Na) -

J77AEB. 1Y (R)-3-(4-(TH-ILLO& 3 [2,3-d] 05 g -4- BL )- TH-AEE K- 1- 5 )-3-
BIENRE(R)-12 - 54.25%C » 177TEEH)E @ H G (T82Z ) Bl 2- N E
(104Z T 2N - AEBDR T > ARI0BEEL(19.9% - 0.1735H - 1158
EE2-WERB4.02 7 28K » 47 IR - fEBRIZ 1% > REFT
R gaYmEERR - BESIN/NE o (FREY R4 2 RER
& AGRFE3/NE o FEEEUWERE - HL_8HG0ZT) » #ELIE
-BERE(BO0Z ) ok o (EEIRSAEEZE T » NI § » REBALEEZET » 162
C N gz fE - i 5 (R)-3-(4-(TH-BEEDIE - [2,3-d ] W g -4- B )- 1 H-ObE 142 -1 -
B)-3-BRICA N ELE (60.157 » 84%ER) » HHBEKH B &M

o FE¥ Z M:HPLC (chiralcel OD » 90:10 2 4%/ 2. F2) 3 ifr » JEB & 4
» 599.2% ee - 'H NMR (DMSO-dg, 400 MHz)512.11 (bs, 1H), 8.79

ﬁ%?ﬂﬁ

(d, 1H, T = 0.59 Hz), 8.67 (s, 1H), 8.36 (s, 1H), 7.59 (q, 1H, J = 2.3 Hz),
6.98 (q, 1H, J = 1.6 Hz), 4.53 (td, 1H, T = 19.6, 4.4 Hz), 3.22 (dq, 2H, J
= 9.6, 4.3 Hz), 2.40 (m, 1H), 1.79 (m, 1H), 1.65-1.13 (m, 7H).
C,,H,;NsO,P (MW, 404.36), LCMS (EI) m/e 307 (M*+H)HEim/e 329

(M*+Na) -
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He YR N i eN
N/N N/N
/ “a8 |
7 L4 H3PO4 % * H3PO,
MeOH/IPA/ E- & ¥x.
N ’d N rd
g g
NN N" 8
(R)-13, St (R)}13, it B
C17H21NgO4P Cy7H21NgO4P
»-F%.404.36 »-F%.404.36

(R)-3-(4-(7TH-0; 1% 3£ [2,3-d ] W g -4- 5 ) - TH-ME WK - 1- ) -3- B R B N
B, NAARERE - Z8E - RRRFERIIEAE 2 T E KRR
o BFEH B (5202 7) B (R)-3-(4-(TH-HE I8 5 [2,3-d W g -4- 5L )- TH- 0
Mg -1-2)-3- 2R AL Y G s FR B ((R)-13, BEBLZER - 40.05¢ > 98.92% 5 H) -
R INENES5C > LA R L EB K - (EERLAIE50C » Wi
TEEEA ARG - ZAHEE - TRRR S RINEVE Z 2T AR o KT E]
BB JE R 3 DAL 55 9N Z FHEE (104.0 =2 FH) Ik » AL AGREE T > ’IEIR
AR E DR > PUEHEE 2812 T 28 > ME UM - &R}
IS SEH R NEE (IPA) (3202 71) » FELL80 88 » [ IF Orisr N R B R&IAE
65C T » ALIPARINHAR > 235 BREE &~ DURME R - INIPA ZINI5E BY
& > HEMEEPRE T - BERIIE-BREATSZTT) - RARRE TR &8 -
R MR R R ZHERRT > IR0 IE-FEE(825ZTT) - [Akff/
FNEDREAELI65C T - ERH Y L BRET 7422 T (FRER 1S B o 5 25 8
Z28 1= THHEE ZBGFR) T » SE AR HE © ZRBHRILE K&/ » £ 25 8 1]
H > &SRO RAES4-64C ZEEWN > HIN ey > WEVRE R 6
C - REYRE LA EE00 - WHRH3/NE - FBEEWEER - /KR
JEBEFLLL6.7% (vIV)FLIE-BERE o Z —INEF (384.0=2 1) » # & DLIE-BEke
(280.0Z )% HF » RAEEZE THSSTC TEzake » #3611 wMEZEY)
FEGER > 90%ER - (LREMEHRIEHPLC 1T 599.79% - HEMEARE

]
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(% #5 % 2 ¥ HPLC 4y #7 5 99.8% - 'H NMR (499.7 MHz, DMSO-
d6)5(ppm) : 12.21 (s, 1H), 10.71 (s, 3H), 8.80 (s, 1H), 8.72 (s, 1H), 8.40
(s, 1H), 7.60 (d, T = 3.5 Hz, 1H), 7.00 (d, J = 3.5 Hz, 1H), 4.51 (td, J =
9.75, 4.0 Hz, 1H), 3.25 (dd, J = 17.3, 9.75 Hz, 1H), 3.14 (dd, J = 17.0,
4.0 Hz, 1H), 2.43-2.35 (m, 1H), 1.79-1.73 (m, 1H), 1.58-1.42 (m, 3H),
1.41-1.33 (m, 1H), 1.30-1.23 (m, 2H), 1.19-1.12 (m, 1H) ; '3C NMR
(125.7 MHz, DMSO-d6)5(ppm) : 152.8, 151.2, 150.3, 140.0, 131.8,
127.7, 120.8, 118.8, 113.5, 100.7, 63.3, 45.0, 29.8, 25.6, 25.0, 23.2 ;

LCMS m/z : % Cy,H sNg(M+H)* > 3+ B & : =307.2. B I {& (M+H)* :

307.0 o
/L Cl
AN 0 N*
DL 2 | L LD
° HCI NN~
(o]
4 14 3a
CgH15BN202 C13H2ISBN203 C1 2H130|N30$i
o}
NN N-NH
(A &,
K,COy/Pd(PPhs), HCl
_— e
N/ N 7
q IR \/ N IS \
N” N /\,S'\ N7 N Si—
g g
15 5
C1 9H29N5028| C1 5H21 N5OS|
»F%:387.55 >+ &:315.45

4-(1H-MEE-4-35)-7-(2- = P ER fidk Z & & FE)-TH-REE 7 (2,3-d]
WEUE(S). Ji7AB. AEEM T 0 REEARERMES - Rk B RERA
O 2 RIEST - $81H4-(4,4,5,5- 1O KBS -1,3,2- A W {1 [ -2- B )- 1H- Tk
§(4 > 6005 > 3.095H) ~ HIR(4.277) R LE LR E W (334.55¢ > 4.645
H 0447 > 1.5088) - A% > BREAI2M HCUHE L 0 2 KK (392
JF > 0.0785H - 0.025F £) * #HTE R LK IEREYIINEE35-40C - JiE
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284-8/NIF o EHPLC TR KB BTSSR - (EREREY A8 2
15-25C » B Z UNaHCO, KB /REF £pH > 8 « pEEREE » WA
JEALREE T RS » MisHR1-(1-Z 85 2 5)-4-(4,4,5,5- P H E-1,3,2-
SR E-2-5) - TH-E e (14) - K H E B R ESuzukifE & JE » I

— 4L -

TR » WEEH RS - A5 BAFRERADE Z RE
g o BEEOK(H,0 > L5FF) ~ iiREEH (K,CO5 > 10475C » 7585 H » 2.45
EE) 48R T-Q-ZHEWHRA L& & HE)-TH- UL 3 [2,3-d] 15 1E
(3a > 7555¢ » 2.66 5 H) ~ #7 B BIpk HB-(1- 2| A L F)-4-(4,4,5,5-
POH EL-1,3,2- A (0 B -2- B)- 1TH-0E e (14 - 822757 » DL100% (B
B4 > 3.095H - LL16EE) K 1-NEE(67F) - (TP K 2 IER &Y &
=R BRUAEIE - AREAEZERT » DUEEZERHH0) (9.252 » 0.008
SHH - 0.0026E 8)FRHE o KPP A2 IR & Y0 BV R F AR (8990
C) > FRE&1-4/NE - EFEHPLC » RIEW R BT > ERIEREWIE
BB N R4S o B ERAR - #E > HREYA 2= 0 DB L8O
FHEBUK AT ERE - 75 BERURE » WLAESEE 2B (2 x 2.5 FEAUKE - &
G ZHEELIKQ2 x 2T M - RAEREE T R4 - s MR 4-(1-(1-2
Al L E)-TH-HEME-4-F0)-T-(Q-(=Z H AW I &) L & 5) H &)-TH-0L 1% I
[2,3-dWE0E (15) - F HE AN GESEK (L 2 KRIcER E - mFHE
— 4L -

TR » WEEH RS - A5 BAFRERADE Z RE
Pe o BEHHE4-(1-(1-Z &5 £ B)-TH-TE M -4- 5)-7-(2-( Z H B W 2
B LR A H E)-TH-MEIE - [2,3-d]mE8E (15 - 1030.957 - L1000 %8 (LR Ty
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EE 5 2.66BEH) ~ PUG LI (THF » 0.97) ~ 7K(H,0 > 4.4F+) % 10% HCI
KIFERQTFHA > 10.645H > 344ER) - KPR RIERSYNERT
BEFE2-5/NBF - EFEHPLC AT » SREWHR BT mp - 2R T FE
BEYIL30% R F(LN(NaOH) A E K (9402 T » 11.705EH » 3.78E &) i
B o RRTTD R 2 ISR &I 200 NI RE -2/ » 35BS - DA
K2 x 0.75F) Rk » AL B ZEHEFE T 045-55C THZE 2 EHE » MisHHE
4-(1H-OEEME-4-FL)-7-(2- = H AR f AL - £ A A HH D) - TH- IR IR - [2,3-d | W T
(5 826.8% > M4 [839.1%% > 98.5%E &) » BIK M G F A (94.2H &%
4 - #HPLC) - & > (HIHEYENR 2B T HES - MEdLEYS
(738.475% » B 839.17% > 88 ER) > HHEEHK VI SHER » #
HPLC) - ’éﬂ‘fﬁﬁfﬂlﬁtﬁxﬁﬁ{%@*”EEJ&AZ% S AH[E -

Cl
o)
r'q A K .\ k | \ \ / K2CO4/Pd(PPhg)s
L ~
14 3a
C13H23BN2O; C1oH1gCIN; OSi
»1&:266.14 »F%&:283.83
B >’Q . N-NH
N-N //
I . .
HCl z
—_— N N\
z \/
T \ / k‘N I N S
k\ : 15 \_ S~
N NL /\/S'\ CigHoNsO,Si o
L o] s+ %:387.55 _ 5
> F%E:315.45

4-(1H-MEPR-4-55)-7-2- = R EW & Z S F E)-TH-IEE 3 (2,3-d]
WELE(5). J7AC. fLZRT - INEEAZRZERAEE - L5 - BHEERA
% 7 T FESS R > SEIHK(H,0 @ 9.0F) ~ BREE#H(K,CO; » 446172 » 32.28
HH 2428 8)  4-8E-7-Q-ZHEW A £ & & H E)-TH-ILI% 3
[2,3-d]MELE(3a > 359752 > 12.678EH) ~ 1-(1-Z EH 2 5)-4-(4,4,5,5-PY H
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E-1,3,2- "SR E-2-E)-1H-TEME (14 > 355052 > 13.34EH > 1.058 &)
K 1-THER(2TF)  (ERTIE B S R & VIR SR BRLUAME - A%
R T > LER(Z 2R #E(0) (465¢ » 0.0405EH - 0.003E E)H - FAT
TRk 2 B MR S PIII B 2 IR AN AR (R990°C) - FELE1-4/NBF - EFEHPLC
R EMAR R E oo ikl - ERIER GV 28l 220k - HEEEBEWELIRE
8 o BV R L RDABERE ZFE(2 x 290)00% - ARG OF BRI IR 2B -
TrBEW RS > R KR DABERE £ B (12F1) 25 » (B fF 2 A BRE AL BE T~
e o AR PRERE - B4 (1-(1- £ E B L) - TH-IEME-4-6)-7-((2-
(ZHEWRER) LS F) B £)-TH- 0 0% 5 [2,3-d] 02 Bg (15) B 7Y &, 0k 17
(THF - 427 E SR S EES - DIIHREEBL (e i 2 LPrIraE S E - IEFE
—F 4L -

REDR T fER eSS T > B E SR B 2 M A (1-(1- 2 /& L
EL)-TH-MEME-4-F0)-7-((2-( = H BB B B ) £ i &8 ) B AR - TH-IEE g 9 (2, 3-d]
M E (15) 41 VU E k0 (THF > 4.250) ih Z R0% RN - K (H,0 - 20.871)
E110% HCUKIE R (16.2 > 458952 H > 3448 8) - AT Z K IER &)
FE16-30°C TRFH2-5/N\f - EFEHPLC T > RIEMA K ESeplihy » fE %
T R ER B LL30% S E (B #I(NaOH) K R (47 > 50425 H >
3I8E BV o R R S VIR AR TR 1-2/00F » F5 I8 UL
FREES - LK@ x STHHME > RERIESHALAF (21671 EE[OIf fE s - H
AT B B RN B R AT BT - FEEE1-2/N0 » 9% > (EBEIIEIRZE
Al 2 520R o WEEE > HERGEBERIBITL - Raal - #EEYIN
o FEREEL-2/0 M o BEBUWRER > LLAREQ2 x 3.5FH)Ju0k » dAE
WERE T o FOUREE T 0 AE45-55C TEZBREIEE o (fi{s4-(1H-THEME-4-5)-7-
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(2- = HR LY S5 - 2, S B R ) - THTRE G 9.2, 3-d B (S » 3281.75% » ElL3
F3996.8%F » 82.1%EXR) » AH B4 FHMEEE99.5EmE% » #HPLC) »
835 H AT S (R ST L )y T (4 LY 1 07 SR A BB WYE A -

—

| (o]]
'\Il\/ ) NaH/SEMCI K | \ . ) :>_ r _KeCOy/PAPPhS);
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3a 14
C5H4C|N3 C1 2H180|N303| C13HEZBBN203
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4-(1H-MEIE-4-5L)-7-(2- = AL e ik Z | EL R AL ) - TH-IE g 5 2,3-d ]
BELE(5). 7AD. W& (NaH > 60EEE %571 > 4.055% > 101.3ZEH
H o 1548 E)E1L2-ZHEHE LGE(DME » 20027 » 192425 H ) 2
BFRA  AE0-5C UK T > 1818 I01.2- “HEE LK (DME » 80.0%
Tt 769.6 2 EH)H1 2 4- FELMEIS A [2,3-d]WEBE(L » 10.085¢ > 65.6 % 5«
H) > DIEEIREEIRSTTCEST) - ILHRHKRERS - BT &
JERSYE0-5C TRF3075E - A% - BB =HEDHEALERER
ERKE(2 > 12565 » 75325 H > 1.15E &) » [ARF R IERE RIFAAE< S
CF > RIFINE > FREVAEOC TR UM > REERAEER - R
23/\Hf - EHPLCEATLCEUR RIEM R ESeRis - A£Z0m T » LIK46=
THERIEREVZAR > LEEAMELEYa) Z&r RN IEREYE
PEETTE T —Suzukiff & g - TR HE —F R BE L -
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EERT > W EASEHERIRIEZ &HHB4-8E-T-2-(ZFE
Wl B LA H B} -TH-OE0E 4 [2,3-d W% E (3a » 18.63 757 » 65.64 25 H.)
ZEERSEREY T o RINL2- “HEE LR (DME » 382 7F) ~ KR
B # (K,CO3 » 23,5652 » 170.525HH » 2.6 8 E) ~ 1-(1-L 8 A L F)-4-
(4,4,5,5-VOE FE-1,3,2- Z & W {1 B -2-55)- 1H-ILME (14 > 18.6072 > 69.89%
HH - 1.06E8) - PR ZESYRANR » BRUERAME - Ak
FEZR T - LB =B #I0) (24422 % » 02125 H » 0.003E E)fm

e HRTTE R RIER S AR - EXRLEREIE - #E 72 %80
T FREK4-8/NIF o ETLCHHPLCE R MER T AT mAE - MRIERS
YZ 2 Al 2 EOR AR S T PR(105T) B8 o KA T IR AR ER £
FR(EtOAc » 20 )50k - 7 EEWi IR > BRI KELIBERR 2852 x 30Z%
FHZEEL © & 6F 2 A EER DLBEANaCUKE R QOZ T ) E 4R > DU BE %
Rt 7KEZ 1R (MgSO,) » RALREE T R4E - #% - KA HEESuzukiff &
EYIA5)ZBEYERATHF Q)M 25002 F BIEEM - IR E
LR8I g » B —F 4l -

PRECRT - KB Suzukiff & EY(5)IETHF Q22 ) F 28K
LL7K (1082 71) B110% HCUKIE R (R HF19.6 21 R HC181642 71 H,O)
GIMBEORE - KT 2 RIER GV 20 T 4-6/NF - ETLCH
HPLC R 2 B e S 15 5 T 58 s - K 30% E A (L8 (NaOH) /KA K
(R f£10.45E NaOHE 722 1.0 2 F H,O 11 BU B 18 18 /R Il 22 R & 9
o [EREORFR R 25C - BRI GEIER » 107 % FIIR -
KORGYIT R TR 1-2/00F » AR BRBUERR - HLUH0 (50=
FVRM - BRIEHEE E2502F —FHIER > THAEZERTUZE
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(MeCN » 1122 )M - RERGPIINAZEIR - FEE2/NR > #E R~
Al w0n - B AR MR UM - BEBUCRER > LIMeCN (36Z71)
ek o AL R A T 40-45°C TEZER o ife4-(1H-0EPE-4-50)-7-(2- =
HE W e £ - 2 | A H E)-TH-THE I H[2,3-d 1 LE (5 » 15.35%C » B £20.7
%o 13.9%ER) > KEEGEREMER09.4HE% - 3HPLC) » #IHFIHAE
B TR m AR EAEEH J77AA ~ BRCZPIEMIE -

Q CN CN CN
H5— O/\, %—/

' 8 e
2 e (4548) %
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S RY O RY
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(R8T EHY) 9
Coath o NgOSi CosHaoNgOSi
5+ 436.63 »+&:436.63
e 1 A2

1# Michael
CN %_/CN
N
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N S~ N
5 9
C45Hy1N50OSi Co3H3oNgOSI
57 &:315.45 »F % 43663

SN 3- BRI EE-3-{4-[7-2- = R EW K L | & P &)-TH- ML IR I
[2,3-d]wEte-4- 5 |- 1-F5 ) P B (9, SN A BESEM-{REZ{L &), JiAB.
R T RNEFRHE - BES - Shta REARALE ZVUEH2502 T
BT - ST (3S)- 3R AL -3-{4-[7-(2- = E A e Bk £ R H %) - TH--
MENE 12,3 -d Wz lE -4- B T 1- B} P B ((S)-10 > 13.9%¢ > 3152 5 H) »
LHEBAZTT) K 3- B RE NGB (8, EHLZEEY) 28 EY) > 3.82%¢ > 31.5
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Z2EH 1.0EE) - Ak =R T » B ZEE Y DAIREE &
(Cs,CO3 > 2.577%% » 7.88FHEH > 0.25F 2)EH - (ERIERSYIREE65
T W 12/NB5 1% - FEBZEMHPLCHESY » LURAIE(E &I (R)- 108 (L&
($)-10 2 HEZLE] - BEEW(R)-10E{EEY)(S)-10 Z LE P ZEF — ¥
—0F > #E > ERIERGBHAIZZ0 - BRER TEHE24548/)
o RIER G HFEHPLCE M > DUAIE 4- (1H-OEME-4-BL)-7-(2- = HHELRY
bt B 4 & OE H A )-TH- 0b 08 3 [2,3-d] B 0E (5) 2 & B
ELAGMS2 EE2GHEHPLCHAIE 2% B =2%0 - RIEGHE /DT
B AR ERIERSYEIBE T BIEE - DIBREENRESRF 2
RIBVEER - > PREBE T REER BRI EH - B EE
2R R LAEERE L Be (40T RE > il LIN HCIZAKE IR (A0 FH) 0k 57 B
Wk E - HUAESEE ZBR (02 ) W ZE A& KB Rk < B - K& 0F < A
B 77 LA M Ui B 809 7K 08 i (NaHCO3) (45271 8120% (w/w)BRZKIE R (40
)R o (5 B DUBT BR $E AR K2R (MgSOy) » KA R TR -
S AL R e 3- R T AR -3-{4-[7-(2- = FH ERRY e B £ A H AR - TH- T 0%
H12,3-d]m e -4- BL 1L ME-1-BL ) N B (9, SMETESEM-{riE (L&Y - Bk
F13.65T » 13.95% > 97.8%) > RIRIAEIH » FMELGEERITEARL
YIEAMEIE o FIRILHEY &R I6EE% - FHPLC) » i B #{H F
N EHEM B MEE—P AL -
4-(1H-MEPE-4-F)-7-(2- = BB ik Z & A FH &) - TH-HE g 3£ [2,3-d ]
BELE(5). J70AE. fEZ0R T > PESHRZERAS - BEM  2ARERI R
FRAOE 2227 UG F - I (3S)-3- TR AL-3-{4-[7-(2- = H B WY
fe Bk £ BB - TH- ML IR JF [2,3-d 1 W g -4 - BR T PEE e - 1- 2R ) PN BB ((S)-10
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49152 > LINEH)E ZF4.571) - (HREVAAI£0-10C » 241% > &EHR
R HLLSE =- TE#ATHF S Z IMER(KO'Bu » 2.07 » 2.0 H - 1.8
EE)ZRMEME > LS/ - £RINER 2R EREEeYHEZS
o G EDR N RF12-24/0 M o ELC/MSERIR K EHAR & EL S ey -
2 g R & ) LABE B2 £ BS (EtOAc > 6 1) B150% (w/w) &AL #% 7K 5 K
(NH4C1 > 4T Pk » iR E > HLIBE IR SF 20 B 22L& KB
i & OF < 3 B EE O LUK (270 BR B K 3 7F) DRk - DUBR BZ 2% A /K 82 %
(MgSOy) » R AL REE T R4S - e 4 (1H-IEEme-4-5L)-7-(2- = B BY f5¢
B - LS A HE)-TH-BE IS 5 [2,3-d]WEBE (5 > 3545 » B aw £350.15¢
101.1%ER) - KIFEH - HAENRFER - L2 > REZEFEE -
fER > EIIHEYELAZETHER WEMALEYS 3085 > Him L
350.15¢ » 88%ER) » HH B FH(99.5SHE% » #HPLC) - 237 HAv &
ATEER T A REIE J77AA ~ B - CRDZYIEMEE -
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=W eEs) L8 1P & )-TH-EI% IF[2,3-d g e -4- 5 ) - 1H- L - 1-E TR B
(1:1 5 17). f£500 > REFBFERAERALE 22502 71 B KR
o B SNHTE3- BRI -3-[4-(T-{[2-(=H E W &) Z 8 A H A} -TH-
OEE 0% FF[2,3-d] W g -4-A5)- TH-IEME-1- BTN RE (9 » 6.9252 » 0.0158FE H)) -
LH5(89.0Z7F - 1.70EH) ~ UG PREE(ISZTT - 0.185 5= H) RN (15.0%
FF 0 02045 E) » (AT ZBRREZES50C » AU —{7(+)-2,3- %
HERA-D- B ABE(16 » 8.525¢ » 0.02385EH » 1.58E)mHE - B & » &
R 2 5 E RS S0C M RFE10y 88 - 2808 - Bl dl 2208 0 W E
m N RFE2 NS - BEE R IRIEU RS - DU/NBTE L Ot - RATIREE
NEZEE - MR (2S,39)-2,3- 8 (G H g & &) 3R I L - (BR)- 38 T A -3-[4-(7-
(R-(=HEW A Z 8 AT H A | -TH-IEIE - [2,3-d ]9 BE -4- 4 )- | H-IEE 14 -
1-ZIARE(:1 5 17 » 6.8557 » Bigm F12.6750 » S4%ER) » HHEEES -
LR W E BB GFEEEMHPLC AT - HEWRT4:26(R 1 FTE 2
R-$Z EREY - BN 17 - '"H NMR (DMSO-dg, 400 MHz)5ppm 8.86 (s,
1H), 8.78 (s, 1H), 8.42 (s, 1H), 8.04 (dd, 4H, J = 1.1, 8.4 Hz), 7.80 (d,
1H, J = 3.5 Hz), 7.76 (tt, 2H, J = 7.5, 1.3 Hz), 7.73 (dd, 4H, J = 7.9, 7.4
Hz), 7.12 (d, 1H, J = 3.7 Hz), 5.90 (s, 2H), 5.66 (s, 2H), 4.55 (td, 1H, J
= 4.2, 9.6 Hz), 3.54 (t, 2H, J = 7.8 Hz), 3.30 (dd, 1H, J = 10.1, 17.6 Hz),
3.22 (dd, 1H, J = 4.2, 16.9 Hz), 2.43 (m, 1H), 1.82 (m, 1H), 1.70-1.14
(m, 7H), 0.85 (t, 2H, J = 7.8 Hz), -0.083 (s, 9H) -

(3R)-IR K E-3-{4-[7T-Q-ZE R EW & Z K& F &)-TH-BLIE I [2,3-
d]BELE -4- B 1L - 1- B ) BB ((R)-10). J57EB. fE20R F > IR250=2 - EE
et - BEHHE R LR 2 (28,35)-2,3- B R H R S &) 3R 312 - 3R)-
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FRIREE-3-[4-(T-{[2-(=Z H AR (e B £ S A 1 AR } - TH- LIS 9 [2,3-d 1 e -
4-7)-1H-MEME-1-E ]V AF (1:1 > 17 > 6.8552 » 0.0086251 H) ~ FEfik L0
(EtOAc » 707t > 0.7175H) KoK(202 5 > L11EH) » W EFT R
R2AIE12T > ARMINGE(EH/KFR(NaOH > 10.7£7F » 0.03213
Ho3.7288) @M > DI pHE8-9 - /rEiiRE - AL JB(30=
FZEEUKIG - & ff 2 A3 HEE (L PL20% B8R R (202 ) Je bk - DUk A% B
BRKFZER > B8 - RAEREE TR4E - i {s B E 82 s 2 GR)- IR E-
3-{4-[7-(2- = WERY e B £ A B &) -TH- IR IS 3 [2,3-d 1 W g - 4- A  IEE -

HIEE(R)-10 > 33158 » Bz F3.767% > 88%) » AifiH > Hi4#HH

FZMEHPLC T » H 383 74:26{R B AT ZR-HE RZEY) - Bl (R)-10 :

'H NMR (CD;0D, 300 MHz)3ppm 8.77 (s, 1H), 8.68 (s, 1H), 8.43 (s,
1H), 7.66 (d, 1H, J = 3.7 Hz), 7.06 (d, 1H, J = 3.7 Hz), 5.7 (s, 2H), 4.53
(td, 1H, J = 4.5, 10.2 Hz), 3.62 (dd, 2H, J = 8.0, 16.0 Hz), 3.26 (dd, 1H,
J=9.7,17.2 Hz), 3.17 (dd, 1H, J = 4.0, 17.0 Hz), 2.59 (m, 1H), 1.97 (m,
1H), 1.80-1.25 (m, 7H), 0.92 (t, 2H, J = 8.4 Hz), -0.03 (s, 9H) ;

C23H32N6081 (MW, 43663), LCMS (EI) m/e 437 (M++H) °
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EE-7-2 ) FHER(18). fEE0R T - WEEARME - L5 S RIHKZL250=

FEICER T - 25 H = AR S 4- 88 -TH-IE IS 3£ [2,3-d]mg nE-7- 5 } FH i
(3f > 3052 > 0.112EH) ~ 1,4- " EEEG00=T; » 4.0 H) ~ 1-(I-Z 54

L EE)-4-(4,4,5,5-T0HEE-1,3,2- "~ S LB -2-F)-1H-0tE (14 > 35.85¢ »
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o 04485 H - 40EE) - PR ZREEYR AKX - X AERM
1 > 0.039E &) - ##
% BREESYRANR » BRUEAEE - ABREZEST - HRIER
GYIESS C T FE2-5/NBF - BERIEM R BT - ERIERESY A
F 500 - REL20%E KBRS0 ) HESEE LBR (250 T MFE « 77 i
WK E o UK E LARE RS 2.5 250 = FH) ZERL - & 0F 2 A Bk (3 LUK
BRI o DUBRL R $E AR K2R (MgSOy) » R AL TR T R4 - R VIR =
BRI AE(SIO, » 25%F 40D 5 L B8/ I R FEEHE) - g = H
ERER {4-[1-(1- 2R E L F)- TH-IEME-4- B ]-TH-ORE 0% - [2,3-d W 0E - 7- &
HES(18) » il  HEEREANEARIE  BEEGER - P
18 : C;oH,5N5O5(MW, 371.43), LCMS (EI) m/e 372 (M*+H) o

= EA ELE RE [4-(1H-UFL R -4- B )-7H- T 1% 3 [2,3-d e g -7- K | BB B
(19). J77EA. FEERT - RWEAREBEESAADE Z 1 FEEERS -
HEIH T R p 2 = AR EE (4-[1-(1- 2| A L A)- TH-MEME-4- 5L ]-TH-0
0% H[2,3-d] W E-7- L A5 (18 » MR E41.6 5 > 0.1125L 5 ) B U &, 0k 17
(THF » 61027 » 7.55H) » AAEZR § @ BT RE YL 2.ONEEL
KIBR(40ZTF - 0.28BH » 255 )R - HE » BRI KIERS
VIR ECR TR IBK o BERIENE BT T - ERIERGYAA20-5
C > ABLIMEA R L AKE K (NaOH) (952 T)FEpHE £9-10 - #%

DS L85 (2 x 3002 MM ZAUEREY) » AR &0 2 ARZIKLA20%
KB (2502 1) H ik - DUBR BE 85 B KHZ e (MgSOy) » RAEBEE T IR4E
MEHEY > BXKAGBEXRECEE  KHEVIUHES=-T AR

(MTBE > 200 ) > W{EFRABEMER - B&K30958 © A ES

26 199 HEEHRIAE)

C235296A.docx

110103076 FHGSE A0101 1102004659-0



1740775

O o BB EERE > HUUMTBE (2 x 40ZF) %K > £HE Tz
e o i te = B ESES B [4- (1 H-0REME-4- B )- TH-ORL 0% 3 [2,3-d 1 Mg g - 7- BS 1 HH s
(19 > 30.5% - Ham £33.5257 > 91% > &M EPER) > o2 Ko aE
B o BEHA19 : 'H NMR (DMSO-dg, 300 MHz)dppm 13.40 (br s, 1H), 8.75
(s, 1H), 8.66 (s, 1H), 8.32 (s, 1H), 7.68 (d, 1H, J = 3.8 Hz), 7.11 (d, 1H,
J = 3.8 Hz), 6.21 (s, 2H), 1.06 (s, 9H) ; C,;5H;;N5O,(MW, 299.33),
LCMS (EI) m/e 300 (M*+H) -

SREIE= AR (4-(1-2-FE-1- B R E L&) - 1H-IE K -4-5)-7TH-
UL I [2,3-d ] BE-7-55) F S (20). J77EA. RER T @ B3-BRIKENEE
(8> 14.6% > 0.12EH » 1.20E E)HDBU (182ZH > 0.12EH » 1.2%
B)ININE = HERE B 4-(1H-0EME-4- 5D - TH- DL 0% 5 [2,3-d w5 0E -7 - BL 1 H s
(19 > 30.0%¢ » 0.1 EE)E LR USETH) 2 IFIRIN » f P 2 R R
EYIIEZE50-60C » FEEIT/NFOERHBRGRRLBMNBMEEE) » #
E2E 0 0 B8/ o ELCMS 7 M B R S ME M7 7 5 B 50 By - {58 f i

N

PAZK(3 x 2002 H) 0k - DATRER SR 7KEZ e (NaySOy) » R AEIRURE B 4E »
MmEHEY)(20) - BREFEM - 281 » KHEYFE B Eh 46 Sio;
0-50% EtOAc/CIZIHE AR » MEINHIE = HEARERK (4-(1-2-F &-1-18
A 28 )-TH-0E e -4- B )-TH- I 0% 3 [2,3-d ] W g -7- &) FH B (20 > 13.0
5o Mim R42.14% > 308%EF) 0 BHGER - BA20 1 'H NMR
(DMSO-d,, 400 MHz)8ppm 8.84 (s, 1H), 8.78 (s, 1H), 8.39 (s, 1H), 7.74
(d, 1H, J = 3.7 Hz), 7.11 (d, 1H, T = 3.8 Hz), 6.23 (s, 2H), 4.53 (ddd,

I1H,J =9.9,9.6, 4.2 Hz), 3.26 (dd, 1H,J =17.4, 9.9 Hz), 3.19 (dd, 1H, J
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= 17.2, 4.3 Hz), 2.41 (m, 1H), 1.87-1.13 (m, 8H), 1.07 (s, 9H) ;
Cy3HysNgO> (MW, 420.51), LCMS (EI) m/e 421.4 (M*+H) -
FHABAEE M T 0 = HEEERL [4-(1H-0E P-4 -5 )-TH- DI (2, 3-
d1gE -7-E T FH S (19 » 158525 » 0.50 %8 BLE) #1338 [ AL P A% (8 » 122
2% L0OZEEH > 208 8)H _HEDMSO » 1.0Z27 > 1425 H)T
RO IR > R KR EE 3 (K, CO3 > 10,425 » 0.07525HH -
0.158E) - #&  REIEESYRER NMEFS/NEG - KIERSYIHE2
/INRF BRI BHVE R o B LCMS BN S e # 15 / E5e plehs - LK (H,0 > 5
ZEI R AR > A LIS EE 2B (EtOAc » 3 x ISEFNHER - #HaffLH
2R LB AT NaC /KB IR (102 1) 2Rk - DL EZ #5 i KEZ e (MgSOy) » K
FERER T RAE - 2% > R YR SR UET4{E(SiO; » 0-50% EtOAc/
CUEB B BE) - MFHNETE = H A BEEE (4-(1-(2-30 5 1- 3R A £ 5 )- 1H-
MEMAE-4-2)-TH- ML IR - [2,3-d ] e -7 -2 FHER (20 > 172.62 5 > Haw £210
Z5 0 82%ER)  HEHEER - BN 20 0 '"H NMR (CDCl3, 400
MHz)oppm 8.87 (s, 1H), 8.30 (s, 1H), 8.29 (s, 1H), 7.47 (d, 1H, J = 3.9
Hz), 6.75 (d, 1H, J = 3.9 Hz), 6.24 (s, 2H), 4.25 (m, 1H), 3.12 (dd, 1H, J
=17.0, 8.7 Hz), 2.95 (dd, 1H, J = 17.0, 3.9 Hz), 2.58 (m, 1H), 1.95 (m,
1H), 1.72-1.52 (m, 5H), 1.25 (m, 2H), 1.14 (s, 9H) ; C,3H,3N¢O, (MW,
420.51), LCMS (EI) m/e 421.4 (M*+H) -
=RERRR)-(4-(1-2-RE-1-BRKEZE)-1H-HE % -4-5)- TH-ME
U% 3 [2,3-d g BE -7- 2 ) B B ((R)-21). K51 FTiE = HH AR S R (4-(1-(2- 80 & -
1-B8 TR A £ A )- TH - M4 -4- 5L )-TH-BER IR I [2,3-d W e - 7- ) FHBE (20 - 5.2
o 12362 EH)E LR CKE LR (198D T 2 RE A B Fm A
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HPLCZ & - HASHHE M EE (30 x 2502°K) » DIRY BB Ry AL g 2 SR
H7 o IR A H B2 2 (3,5- A ZR ) B5 (7] B Daice{EE2 T34 7]
(Daicel) » LL"Chiralcel®OD-H" (SHUR)EUS) £ E - EHEMERUFED
ZIE(EIOM i E 1 HIORMIE LR G R » fE322 7/ 77 ##
ZHFT o ALE R NARE - ENAERAREANR2202HK T ZUVE
A o AEPEFWRAET > AR 2 BAEY) A& i - HL S iR ] (A (1
Fy16.457 38 (Ui, AREE Z(S)-HEREEYI(S)-21)#121.057 #8 (K Y i
2, TEZ(R)-HEREYI(R)-21) - ZEH K1 AZTHERIER - 5025/
2T ZRET > HEEREBEIA147E - FIHERES - BRI S
& SREVEEET TS TOEST - B Z RS E IR Uil (R AEEE Z(S)-
HERBEY), (S)-2D)HKE2 (FTEZ(R)-HEEZEY), (R)-21) 275
> A (E B U AT Z BB (£ R T R4S - (ERE SR RS2 EY
PEEEZE T #E— PR EEE - MG = HERR R)-(4-(1-(2-7 &-1-1
T £B)-1H-0E M -4- 5L ) - TH-HEDE FF[2,3-d1 g BE -7- 5 R ((R)-21 »
2.36% > Miw E2.67%¢ > 90.8%FER) > FEHWWIE2 - KIKHEER - #H=
HH AL S BE (S)-(4-(1-(2-F - 1- B A £ A% - | H-NEE M -4 - 5L )-TH- IR IR [ 2,3
dlmgie-7-2) HES((S)-21 > 2.45¢ » Bigm £2.65¢ » 92.3%E %K) » FHKUL
&1 > BIREEERE

R B EMEHPLC J57% » LLAEPOM-(R)-218(S)-21 .7 R fE ¥ &£ 1%
V) < 2 MRS - FI R B Chiral 5 fy 24 5] Z Chiralcel *OD-HE ff
(4.6 x 502K > SHOK) - MBI ERBYI(R)-21E(S)-2D){RLIKF3.5Z
g > AR E10% LBFER0% Ol 2R B > =R T > (ER1=ZETH 7
# 2R HE - UVIEDK & 2202 00K © 7 B B B A [ 50 Ry 14. 157 58

O
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H(S)-21 » B118.757 8% » HIA(R)-21 -

HAOBEE R EMHPLC oM S HEEREY 2 0 E -
BIE (L2 E (HPLCH & %) Bl 2 14 @i (B Z 4 HPLCHEIE %) © %& 57
1o HHSEREGIENMRELC/MSHESE - BIFY(R)-21 @ JEHFE M4 RE (99.2
HE% > FEHPLC » {£220 = HOK NEHD 5 HE M4 (99.6HE% » FE ¥
Z M:HPLC : 99.2% ee) : 'H NMR (DMSO-dg, 400 MHz)8ppm 8.84 (s,
1H), 8.78 (s, 1H), 8.39 (s, 1H), 7.74 (d, 1H, J = 3.7 Hz), 7.11 (d, 1H, ] =
3.8 Hz), 6.23 (s, 2H), 4.53 (ddd, 1H, J = 9.9, 9.6, 4.2 Hz), 3.26 (dd, 1H,
J =17.4,9.9 Hz), 3.19 (dd, 1H, J = 17.2, 4.3 Hz), 2.41 (m, 1H), 1.87-
1.13 (m, 8H), 1.07 (s, 9H) ; C,3H,5NsO0,(MW, 420.51), LCMS (EI) m/e
421.4 (M*+H) - BN (S)-21 : JEH EMSE(99.3HTE% » #5HPLC -
220 BOR T ERD - WEMAE(99.8HIER > #E ZMHPLC 5 99.6%
ee) ; 'H NMR (DMSO-dg, 400 MHz)3ppm 8.84 (s, 1H), 8.78 (s, 1H),
8.39 (s, 1H), 7.74 (d, 1H, J = 3.7 Hz), 7.11 (d, 1H, J = 3.8 Hz), 6.23 (s,
2H), 4.53 (ddd, 1H, J = 9.9, 9.6, 4.2 Hz), 3.26 (dd, 1H, J = 17.4, 9.9
Hz), 3.19 (dd, 1H, J = 17.2, 4.3 Hz), 2.41 (m, 1H), 1.87-1.13 (m, 8H),
1.07 (s, 9H) : Co3HogNgO,(MW, 420.51), LCMS (EI) m/e 421.4
(M*+H) -

(3R)-ER R E:-3-[4-(TH-HERE FF[2,3-d | 5 BE -4 - B ) BEL IR - 1- B 1 P BB ((R)-
12, HHHRRER). HAB. N =HEFERKA-{1-[(IR)-2-FE-1- IR LA L E]-
I H-0p; M -4- B }-7H- 0L 0% 9 [2,3-d] 0% 0E -7- &5 ) FH 5 (R)-21 » 376 E 572 »
0.894ZEHEH)EHIZ(4.0Z2F » 9ZEEH)F 2 &BMEERAN » LZ/RT >
NINEEALINEAKF 2 1.OMIER(NaOH » 17944 F > 0.179EEH - 2.0E
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B) - MRERGYAL=)R TMRFBR (SN - ELCMSEURK EESEK
r o BLUK(10=2 7)) BLa AINaCl/K A TR (20 2 71 ) (6 S HER & V1% > 16 A
EtOAc (2 x 102728 « K& 0F 2 A I DUE 7Kk - DLbR BE $E RR 7K &z
R MR RATEEE TURHE o 1T GR)-FRIGE-3-[4-(TH-MEIE H[2,3-d] W
WE-4-F) LM -1-ZL TN B ((R)-12, B HRRER @ 27425 Him L2742 7
100%ER) » Fm CHRY) - FRLGHEEE T RAZYEME -

-
7 I Bl
z NaH/POMCI NZ K,CO4/Pd(PPhg)
Ny DEEOMEL D g NSy
k\N N N~ N )\é N= \o
H \\o
1 3f 14
C5H4C|N3 C12H14C|N302 C13HZ3BNZOS
5T % 153.57 L 53 %:267.71 5T %: 26614
(? N—NH
N/N ’/
|
/ HCl ki 2
- . N | N
§ | Q L »\é
N~ N o)
L
9) _
18 19
C19H25N503 C15H17NSOZ
AT E:371.43 »T%:299.33

= B BB BB [4- (1H-NEL 8t -4- KL )-7H- ML BE 3 [2,3-d | MR e -7- B | B s
(19). 5AB. REFRERE - RBhR - 2 &EMH - S00=2 T RRR R ERA
e 2 Bt 2 2 3TH4SH BRI T - FE A b (NaH - 60EE%
FEBECH o > 32.82%¢ > 0.82E H > 1.20E )M /K1,2- “H R E L
(DME > S00Z 7} - 485 H) » Wi fEFP R EEY S A1 £0-3C » R
MEEHA R 2 LT E R B - SEHE4- 8 A-TH-TEIE - [2,3-d] e > 105.0
50 0.6845E H)H11,2- " HEFE LFE(DME » 75027 > 725 H) » #% >
FR5-12°CF - ATV 2 SR & RO EE 77 KD A €634 DME 1
LT RN > FELE305788E - TP R IER BV R A AR » fEIRIDZ
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% BRLE  HERESYZEREZE =R » AR A= R TR
> A% 2E£0-5C - K=HAREKREEHECHELBARARLE
i - POM-Cl - 11227 » 07525 H » 1IEE)ZH AN ERIEREY
o FELE30778E - HALO-5C NRFE - = H AR SE Hills 2 RN IER B R
FUES - WE R EREETESEI4T - NWARN=HERERAEFEER
Breaha » RERERGYEIEZZR » WtER T8I0 8 o 155
HPLCHERL 1% > & R IEHAR R B 58 il - LUK (100=Z 7)) /N0l {3 f2 0%
W o BRI & A HEIPOM-{rE ~ fER RT3 2 &R B EREY)
(ERANBESuzukifE & g » EFRHE— P mE i -

fE=0R T » g Rt Bl pk 2 & H fH BIPOM- {RaE ~ FE AR FIE IS (3F)
RN RS T 0 RIN4-(4,4,5,5-PUH EE-1,3,2- SR E-2-5)-
1H-E 14 (14 > 20053 » 0.75EH > 1.10E &) iR EE §1 (K,CO3 » 1897% >
1.375H - 2.088) - AP R &) {548 i (0 SRR BB E R i &
FEEL1S5 88 - RB DUE (=) -#5(0) (7.9%¢ » 0.682FHEH - 0.01E &)
B R AT R 2 RECR &R B (8982°C) T AN #E10/h g » EFETLC
(1Tl LB BILCMS » RIE#AR BTSSR - (R IER &Y% 4l
FE0R > UIBEIR ZFE QI BUKO T MR © Bl E - HiK)E IS ER
ZBE(S00Z=Z ) ZEH - Baff 2 AELIKQ2 x 1) BEEK(F) R - #
AL TRYE - S HE = HERE I (4-11-(1- 28 4 £ 5)- TH-IHE M -4-
E]-TH-MEIE I (2,3 -dmE0e-7- 2 FHEE(18) » Ryik= 0l - S HEHEE AR
BB LR IRERE - AR E—P 1L -

PREDR T o R BI8ETHR O 2R (17F - 1235 H)LI4N HCUKE
RSO0 - % - KTk RIE RGN =0 MRS/ - &
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R HERAR B ESe il - (R IEREYAAI£0-5C » A% > LLIIME RN
KB (NaOH) 2FH) I pHE £9-10 - {HE SR T RY - IEK
KRBy THE - SR BT B 2 R0 P =0 N IR R 2/ B » 3578 IR U 5 [
g > DAZK(3 x S00ZF) 5k - AT REE T HZEE - 119 = H & B i [4-(1H-
0L M -4- B )-7H- BRE 0% 3 [2,3-d] Mg BE -7-Z T H B (19 - 157.5% » Bim b
204.43% > TTRER > FE=(#F5)  HEGCEKEEOER > FHRHLE
RHE(> 98mIE% - FEHPLC) » DIEITIRE S IE » TR T4k - B
719 : '"H NMR (DMSO-ds, 400 MHz)dppm 13.42 (br s, 1H), 8.76 (s,
1H), 8.67 (s, 1H), 8.33 (s, 1H), 7.68 (d, 1H, J = 3.8 Hz), 7.11 (d, 1H, J =
3.8 Hz), 6.21 (s, 2H), 1.06 (s, 9H) ; !3C NMR (DMSO-ds, 100
MHz)dppm 177.74, 152.31, 152.09, 151.91, 139.52, 130.39, 120.51,
113.93, 101.91, 67.26, 38.98, 27.26 ; C{sH{7;N50,(MW, 299.33), LCMS

(ET) m/e 300 (M*+H) o

H
00 © NN 00
16 4 . O Y YO
C1gH1408 y OO0 O
»¥%:358830 N | A\
(Hr=*FfmA-D-Bot k\
N "L
(0]
20 22
CaH2sNs 02 C41HNeO 10
»FE:420.51 »FE:778.81
B

o+ E:420.51

= R (25,35)-2,3- B CEF S ) WHB-(R)-(4-(1-2-FE-1-
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BRIEE 2B -1 H-IE e -4- 5 ) - TH - ML IR 3F [2,3-d g e -7 - 2 ) FR B (1:1 5 22).
(B AN H e = W B BRI (4-(1-(2- 3 k- 1- 3R Ak £ &) - TH-ME M -4 - )-TH - T
I%H[2,3-d]mEmE-7-5) H (20 > 2005 » 04722 H)ELRE - PUE K
KW ZREVIA=ZTT > 6: 1) 2R = N ES0TC » & Ll—
{7 (+)-2,3- " FHEE-D-HABZ(16 » 8425 - 0.23525H > 0.5 E) &
B oo X% 0 BFTIP R 2 I IRAESOC MRF1078# - BEE B L8l &2
Fom o AR EDR T IRFE23/0N M o ZAMR - BBIEWCERRER - UMrRE LS
ek > RAEEE T HZ R o TS = B BB BZ (2S,3S)-2.3- B R H R S5 2% )
BRIHBE -(R)-(4-(1-(2-F A 1- B TIE £ &) - TH-ME M -4- 56 -TH-BER IR I [2,3-
d]mgng-7-E)HE5(1:1 5 22 > 1455 > Him FI183ET » 19.2%ER) » &
Hedmn  SEHEBER O HEZREBAEHGREOHEZEHPLC M - HEHRHE
EEBI R 87:13 » fRIEIFTE ZR-FHEREY) o B 22 1 Cp3HygNgO (MW,
420.51), LCMS (EI) m/e 421.4 (M*+H) -

= AR R)-(4-(1-2-RE-1-RKEZE)-1H-HE K -4-5)- TH-ME
U [2,3-d1WEBE-7-55) B EE ((R)-21). /7AB. (EHWE R i 2 =H A
FiE B (28,35)-2,3- ¥ CR R R A IR -(R)-(4-(1-(2- B E-1- R LA L
EL)-TH-ME M -4-B)-TH- M B% 5 [2,3-d] M g -7- B ) B EE (1:1 5 22 > 120%
5 01542 HH)ERERE ZFE (102 ) BUK(S.02 ) i ZE RN ZE R T2
AlE12°C > AR LL2NEREE 3 /KA R (K, CO3 > 0.392 7 > 07725 H > 5.0
EE)mM - LIsHEpHES-9 - il /RE - W LAFEEE £ FE (302 7)) ZEHIK
% o i E0F 2 A B LL20% B8 /KOE TR (202 71) SR ik > DUbR B& 855 i /K 52
R HBIE - RACEEE TRYE o M E E B LI 2 = HERSER (R)-(4-
(1-(2-F\ A 1-BR A £ &) - 1H-ME M4 -4- L )- TH-IEE 0K I [2,3-d | e - 7 - 2 ) FH

5
|

it
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BE((R)-21 > 55.7% % » FiH F64.8E7 - 86%ER) » HHEEE > HH
FERHZMHPLC M - HERR LW 587:13 » R M T2 2 R-H E 2
] - B ((R)-21 : 'H NMR (DMSO-dy, 400 MHz)3ppm 8.84 (s, 1H),
8.78 (s, 1H), 8.39 (s, 1H), 7.74 (d, 1H, J = 3.7 Hz), 7.11 (d, 1H, J = 3.8
Hz), 6.23 (s, 2H), 4.53 (ddd, 1H, J = 9.9, 9.6, 4.2 Hz), 3.26 (dd, 1H, J =
17.4, 9.9 Hz), 3.19 (dd, 1H, T = 17.2, 4.3 Hz), 2.41 (m, 1H), 1.87-1.13
(m, 8H), 1.07 (s, 9H) : C,3HyNsO2(MW, 420.51), LCMS (EI) m/e 421.4

(M*+H) o

CN
8
CoHi N v
HN}_B,O:E rFE:12118 Y HE
S " )
0 B,
o0
4 ; (
CeH15BN;0; 23
»FE:194.04 C7H26BN30;
»7%:315.22
CN Q CN
%4 oy
k? N kﬁ
B. LB
oo Qo
(R)-24 (S)-24
C17H26BN30, Cy7H25BN; 02
»FE:315.22 »¥E:315.22

GBS E3- BRI EL-3-(4-(4,4,5,5-TU BH E:-1,3,2- — i E-2-5)- 1H-
MErk-1-B) A RE (23). INERREE - 2REERERALDE ZS00Z 7 H K
e o EEORT o SEE3-IBRIKENIEGRE S, EBLZEBYZIREY) - 8.46
70 0.0675HH - 1.3E8) - LHEQ42EF » 4.645H) - 4-(4,4,5,5-T0H
E-1,3,2- Z S (A E-2-55)- 1H-0HL 1k (4 > 10052 > 0.051555H) [ 1,8- -4

EEIRH[5.4.0]1 +—-7-%%(DBU > 16.2ZF > 0.108EH > 2.1 E &) - A% >
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R 2 B RCR B E R o W R R SR EDR TR IS/ - B
FEW B ESE Rk - (R ERGYIAHEER - SRS EREE TR - (15
B4 ) 2 B TS A TR AT EL AL (E(SI0, 0 0% £ 30% B s 7. Bs/ O Iefdh [ 7
BE) o i 5 3- BB Ik AL -3-[4-(4,4,5,5- PO B K6 -1,3,2- — S FF 1 [ -2- £6)- 1 H- 1
M- 1-ER P BE (23 0 13,152 > B R 1627 0 81%) » B E G EEE - ¥t
ISETER SV ERERANGEEELEESE > MEE ST - R
23 : '"H NMR (DMSO-dg4, 400 MHz)oppm 8.07 (d, I1H, J =0.53 Hz), 7.65
(s, 1H), 4.42 (td, 1H, J =19.2, 4.5 Hz), 3.14 (dd, 1H, J = 9.39, 17.2 Hz),
3.08 (dd, 1H, J = 4.58, 17.2 Hz), 2.31 (m, 1H), 1.75 (m, 1H), 1.62-1.32
(m, 4H), 1.29-1.01 (m, 15H) ; C;7H,,BN;0,(MW, 315.22) LCMS (EI)
m/e 316 [M*+H] -
(R)-3-3 R H-3-(4-(4,4,5,5- IO B £-1,3,2- — S Bl (7 [ -2- B )- 1H- g
W -1- ) P g (R)-24) B2 (S)-3-BR R & -3-(4-(4,4,5,5- WU FH K- 1,3,2- — &7
{7 B -2-55) - 1 H-IHE P - 1-6) PR ((S)-24). 41 R E3- BB Tk -3-[4-(4,4,5,5-
PO £E-1,3,2- R T B -2- ) - | H-DE - 1- B PG A5 (23 0 13.15T > 41.56%
CHOE BB 2R A (828 REEL) o 2B RE A BB R HPLC £ 4%
s HHEFTHE VA (20 x 2505F) > DIOA RN R & g = (3,5-
RO T » EE 8 A Chiral i i1 /2 5] 2 8 B2 (Chiralpak®1A) | -
B E AR T 2% (EtOH) B e 2 1 B 9B FE TE > R & W B 2 e )
HH o PISET/ S8 2 R (EER T IAHE - BB RN £220
WOk T ZUVER - RILSRGT  ERWESEEBY 2 Ras A
B I R (5 (R B B 7.0 88 (Ui 1, TFASEE 2 (S)-$15 R DY), (S)-24)E1
5y 88 (R UL 2, FTSE > (R)-$I 3 25, (R)-24) o LIE5 0.8 2 F ikt

4

_E_.
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AR ALI00Z /2 2 RE T - HEBERAN K14 - FIHEEEE
G o BRABS Lo B 7 A PR ANAEET 164 T0E R « RN ULIETD (RNEZE 2 (S)-¥
ZREY), (S)-24) B TiE2 (B2 (R)-HEREY), (R)-24) 25 %
flE A3t B 2R USSR Al {5 2 W LS U T U B8 2 D i 0 A DRk BE 1 OR e < (1S
H&EZZEGIBEYNSEZE NE—PHRERIEE - MHER)-3-BKA-3-
(4-(4,4,5,5-POHHEE-1,3,2- A ML B -2-5)- 1TH-HEME-1-E)NAE((R)-24 »
6.195¢ » Him F6.555%C - 94.5%FER) » HHKLIE2 - HIRKEHEREEE - B
(S)-3-ER Tl A -3-(4-(4,4,5,5-PH FH A -1,3,2- S8 (10 [ -2- S ) - L H- T - 1-
EIWHE((S)-24 > 6.08% > Hlim 6.555C » 92.8% &%) - IFEHLIEL - &
PREREENE

R ¥ ZMEHPLC 57k » DLEHEE Y124 (R)-2481(S)-24) 2 W FHE =
FEREY) 2 B E MR > A i B Chiral 5 ffif 24 5] 2 Chiralpak *TAE £
(4.6 x 502K » 5HCR) - MRS Z ZREYI(R)-2481(S)-24) A LLRN3.02
et > MIHEIE15% LEE8S % C i < MBI » fE=0R T > (ER1VZE/ 77
$ 2 RARorEE o UVEREDK & RB2202 00K - 7% B I R (8 A 5 6.4 77 8 -
HH(S)-24 » Bl7.657 8% - HH(R)-24 -

M HEMHEMHPLCH o S HERBY < w8 - BFELEH
& (HPLCH T8 %) L E M4 CH E M HPLCEITR %) » (R& 0 fr » HHEE
B A M NMRELC/MST#ER - BAN(R)-24 © JRHEMLE (98.8HTER »
FEHPLC » FE220 2 oKk TEAD © WHEMAE(998HE% - FEHEM
HPLC : 99.6% ece) : '"H NMR (DMSO-dq, 400 MHz)5ppm 8.07 (d, 1H, J
= 0.53 Hz), 7.65 (s, 1H), 4.42 (td, 1H, J = 19.2, 4.5 Hz), 3.14 (dd, 1H, J

= 9.39, 17.2 Hz), 3.08 (dd, 1H, J = 4.58, 17.2 Hz), 2.31 (m, 1H), 1.75
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(m, 1H), 1.62-1.32 (m, 4H), 1.29-1.01 (m, 15H) ; C,;H,sBN;0,(MW,
315.22) LCMS (EI) m/e 316 (M*+H). BIA(S)-24 © JE B2 M 46 FE (98.6 T4
TE% » FEHPLC » {E220 2 /0K TEAD » HEMLEE(99.6HTED @ FEEHZE
M:HPLC 5 99.2% ee) ; 'H NMR (DMSO-dy, 400 MHz)8ppm 8.07 (d, 1H,
J = 0.53 Hz), 7.65 (s, 1H), 4.42 (td, 1H, J = 19.2, 4.5 Hz), 3.14 (dd, 1H,
J = 9.39, 17.2 Hz), 3.08 (dd, 1H, J = 4.58, 17.2 Hz), 2.31 (m, 1H), 1.75
(m, 1H), 1.62-1.32 (m, 4H), 1.29-1.01 (m, 15H) ; C,;H,sBN;0,(MW,

315.22) LCMS (EI) m/e 316 [M*+H] -

U
CN
CN NZSr\
I \ / H
H k\N N :

Si~ N-N

”
/ 3
a
5 CyHrsCIN,OSi y
o0 K+ 283.83 ']L B %
N ~
N

7 K,CO3/Pd (0) N
23 9
C17H26BN302 Ca3HaNGOSI
»+E:315.22 »F&: 436.63

CN
Cl H

N-N

r\ll\/ I A\ //
Y
N N
o N7 3r"\
3f Q | N
C1oH1gCIN; OSi N L
2% 283.83 o

” 20
K2003/Pd (0) Ca3HaeNeO2
>+ 420.51

S0 e 3-8 KA -3-{4-[7-Q2- = EW ik £ & H E)-TH- L& 3F
[2,3-d1UE e -4- B k- 1- B N BB (9, SMHBESEM-(REEZAEE)). J57AC.
REARAEE - 25 ABEBRIFEMEI2S2TFTEEERT > =R
T o I 3-ERCER-3-[4-(4,4,5,5- VO FH - 1,3,2- S B {10 (8- 2- % ) - 1 H-TEp e
-1-EINRE(23 0 0.6975% - 22125 H > 1.3E8) ~ 4-2&-T-{[2-(=H &
W ik ) £ | AR HH AL }-TH-MEIE 5 [2,3-d] 5 g (3a > 0.5065¢ > 1.69% 5

H) ~ LA-ZREE A 44=7T) » K@44270) R EE S 8 (NaHCO3 » 0.666
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w1932 HEH4TEE) - PRSI AR > ERUER
H > ZR&IRINE (=R #E0) (91.625% > 0.07925HH - 0.047E &) - £
FTE R R R & VIl RV > SR ELREIE - 338 > (R EYRFE O

C > FE&2-6/N\ - ETLCHIHPLCEURE & N IEW AR HEEHR - (H)E
REV) 2250 BELUKGSZI) AR ABE(0=2 ) MR - 7 BEERK
g PABEM: ZFE(102Z2 ) 200K E - & & 6 2 AHEEEG UK (10Z71H)
FLEIFINaCIKOEIR (102 TF) 5k - DARR L 85 (MgSO4) B /KHZ I » R AE K EE
R4S - EEHEY9) - BIEHEH - FHEYESBEEEERdk
(Si0; » 0% £ 40%BE Bz LB/ C e 6 BEVEBE) - 155008 e 3-8 I Ak-3-{4-
[7-(2- = AW e B £ R AR B B ) -TH- ML 0% 3 [2,3-d W I -4 - BRI pE k- 1- L )
WNHE, JNHTESEM-{rE 2 (L&Y > 61727 - Biim 1737.92 75 » 83.6%
FER) > Bl - B9 ¢ 'TH NMR (DMSO-dg, 400 MHz)5ppm 8.83 (s,

1H), 8.75 (s, 1H), 8.39 (s, 1H), 7.77 (d, 1H, J = 3.7 Hz), 7.09 (d, 1H, J =
3.7 Hz), 5.63 (s, 2H), 4.53 (td, 1H, J = 19.4, 4.0 Hz), 3.51 (t, 2H, J = 8.1
Hz), 3.23 (dg, 2H, J = 9.3, 4.3 Hz), 2.41 (m, 1H), 1.79 (m, 1H), 1.66-
1.13 (m, 7H), 0.81 (t, 2H, J = 8.2 Hz), 0.124 (s, 9H) ; C,3H3,N4OSi
(MW, 436.63), LCMS (EI) m/e 437 (M*+H)Him/e 459 (M*+Na)

SR = BRI (4-(1-(2- M E-1- BB A ZE)-1H- L -4-B)-7H-
ULD% I [2,3-d ] BE-7-5) R ES(20). J5AB. NEEHBHE - 2 5o R EH
FERMEZE 23R S0 ERERT > L7205 © » FEEH=HEEEK4-
FAE-TH-UEIS HH[2,3-d g E-7- ) FHES(3f » 70025 » 2.61=E25EH) ~ 3-18
T B -3-[4-(4,4,5,5- V0 B AL -1,3,2- S W0 B -2- A5 )- TH-IE M- 1- EL TN R

(239357 297ZEHHEH - 1138 %) ~ 1.,2- _HEELEDME » 10%
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0 962 FEH) ~ KK(SZEF » 0285 H) RbEEFH (K,CO5 » 1.8257 » 7.84%
H 3.088)  MPRZRIEREYR A= SXUAEE » A%
HEER(=ZR )35 (0) (30275 » 0.02625H - 0.0108 &) - (EFTP L K
EREYIMRIUXR - BXUEREBIE - #FEREEE82T - KR IERGYIE
82°C MRHEO/NE - B RIEWMA BT EHER - RIEREY LAl 2=
R LIRS L BE(452 ) BUK(102 T - KPR EYVIRE - H
FIREMT BEIRRCEE M M 1L - o EENRE - WLABEERE ZF5(1 x 252 )2 HY
KIg - F &0 2 ARG LB ZKOER (2 x 252 )Mk - LAINa,SO4f Kz
e IR - RALRE NRYE o R YRS E T 4(ESi0, - 0-50%
BE G L Ba/ C e B A HE) - AN ETE = H EEE L 4-(1-(2-F A-1- 3 A
AL )-1TH-DEE M -4- BC)-7TH- DL 0% 3 [2,3-d s g -7 - &) FH 5 (20 - 0.975¢ -
am 1152 > 88.6%FER) - Bl - HEANRHER » £=1 1 NEZE

f1 (L - BIF20 : 'H NMR (CDCls, 300 MHz)38.85 (s, 1H), 8.29 (s,

4
H

/

-

?ﬁ?

E

&

1H), 8.27 (s, 1H), 7.45 (d, 1H, J = 3.8 Hz), 6.73 (d, 1H, J = 3.8 Hz),
6.22 (s, 2H), 4.23 (ddd, 1H, J = 10.0, 8.6, 4.0 Hz), 3.10 (dd, 1H, J =
17.0, 8.6 Hz), 2.92 (dd, 1H, J = 17.0, 4.0 Hz), 2.56 (m, 1H), 2.00-1.25
(m, 8H), 1.12 (s, 9H) : Co3HysNgO,(MW, 420.51), LCMS (EI) m/e 421

(M*+H) o
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C11H14CIN3O2
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Q o
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SHIRFE
Z25ZFEREMRT > =R T o

R Heds BB E R BT E ZE 2 = A
BEH 4- Ak TH-0EIE 9 (2,3 -d W E (T

154=7% > 1.0025H) » (3R)-3-BR K F-3-[4-(4,4,5,5-VUH £-1,3,2- "5
U0 B -2- 55 )- TH-OEEPE-1-Z TS (R)-24 > 445270 » 14125 H > 1415

=) 1,4-“FFEBEQ.I8EF > 35.625HH) »
S $H (K,CO5 » 693Z 5% » 5.02Z5H » 5.088) -
A=K FRUUERIE - ABEE

HH > 0.18EE) - AP ZRIERS

KIIZF » TT.2ZEFEH)

ERTE L REY)
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BEAIEE K (10ZF) LM - DAMgSO M /KEZ fge -

C235296A.docx

110103076 FHHIE A0101

5 214 HEYIEHE)

° e I AT ETR A
» RAL TR T R4E - 72

1102004659-0



1740775

Z o KRR BEAETALSI0, > 0-100% B B2 £ B/ C b i 208
HE) 0 MF(3R)-3-E2 A -3-[4-(TH-L 0% F£[2,3-d ] 0 0 -4- B ) - TH- TR Mk - 1 -
EHIWNE(R)-12 > 197275 > B 1306425 > 64.3%ER) - ity -
HEGENFERAERTEAL - P ®-12 1 '"H NMR (DMSO-dq, 400
MHz)8ppm 12.1 (bs, 1H), 8.80 (d, 1H, J = 0.42 Hz), 8.67 (s, 1H), 8.37
(s, 1H), 7.59 (dd, 1H, J = 2.34, 3.51 Hz), 6.98 (dd, 1H, J = 1.40, 3.44
Hz), 4.53 (td, 1H, J = 19.5, 4.63 Hz), 3.26 (dd, 1H, J = 9.77, 17.2 Hz),
3.18 (dd, 1H, J = 4.32, 17.3 Hz), 2.40 (m, 1H), 1.79 (m, 1H), 1.65%1.13
(m, 7H) ; C;7H,sNg(MW, 306.37) LCMS (EI) m/e 307 [M*+H] -
(S)-3-BBKE-3-4-(T-(ZZEEFE)-TH- ML F[2,3-d | IE -4-F)-
TH-MEE-1-F6) B ((S)-25). NEFBRHE - Sha RERERHEZE 23
F R Z 100 F B EERF > fLZR T » $8E4-EE-T-(Z 28 E F E)-
TH-OHL I8 3 [2,3-d1ME0E (3b > 3.305 > 0.0129ELE) ~ (3S)-3-FB [k L -3-[4-
(4,4,5,5- VU HH B -1,3,2- 5 00 {1 B -2- B )- TH-IEE k-1 - BER TN A ((S)-24 >
51252 > 0.01465H » 1.13E8) ~ 1,4- _EEEG34ZF > 0.4285EH) -
KA6.TZF > 0.9298 H) R iR fE #1(K,CO3 » 8.03%F > 0.05815H » 4.5%
s R R RIEREYIRMA =R FRLUADONE - AREEHECEHE
B)#E(0) (1.497%7 » 0.001295H » 0.108 &) - (FIREYIR AKX » X2
FIOE > HERAEIST - BRIERESYAIST THEA2UNT - R IE
et R TR - ERIEREY Al 220R » ARIUEER ZBEASEH)H
KQROZEFHRE - KPR REYEHE - EFIREHERCERES I -
TEEWRE - W PABEEE 285 (SOZ2 M)A AUKE - & 6 2 AT LL120%
EE KRR (SOZ T e - DAMgSOL R /KEZ 1% - I8 » R ALIREE T B4 - B
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Y FE S B EMA(E(SI0, 0 0% E50%FERE L Be/ IR fE /A BE) > J&
fF(39)-3-BR R H-3-{4-[7-(Z= L & A & )-TH-BEIE 5 [2,3-d] Wz e -4- E -
TH-DE M- 1-E S BB ((S)-25 > 4.115¢ » BEm £5.275% » 78%ER) » ik
M HBPREF B ER TEIE - BiF(S)-25 1 'TH NMR (DMSO-dg, 400

MHz)oppm 8.84 (s, 1H), 8.74 (s, 1H), 8.38 (s, 1H), 7.71 (d, 1H, J = 3.8

Hz), 7.12 (d, 1H, J = 3.8 Hz), 6.76 (s, 1H), 4.53 (td, 1H, J = 19.4, 4.3

Hz), 3.68 (m, 2H), 3.52 (m, 2H), 3.26 (dd, 1H, J = 9.6, 17.3 Hz), 3.19

(dd, 1H, J = 4.3, 17.2 Hz), 2.41 (m, 1H), 1.80 (m, 1H), 1.63-1.09 (m,

13H) ; CoyH,sNgO-(MW, 408.50), LCMS (EI) m/e 409 (M*+H) o

C235296A.docx
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-BREREEQT. HEEHEME 287 > 779.5% » 445
H o L1IEE)ER/KIUGEIRE(THE - 5757 28K > BRER T 0 £K
K-HEDAS R - ARBINME =-T EHATHFF 2 5% (KO'Bu » 4.2
o 425EH 0 1.05EE) » HERGEDRE RFEROC - f£E=-THE
AR ZIRIN5E & - 120-5°C TRIEGERFE NI - WORINER T 7 74 B B
(26 > 28075 » 4.0 H){EfE/KTHF (2902 7H) 2B R » HEREHBEE IR
FOREARROC - BlR2E - BERIERESYZWREE 28 - RIAEZER
TRAFBERE o EREWRSR BB > BREREYIFRMTBE (1471) ~ K
(10FF) K 8K (65F) Z FEE 77 ik iR BR » DABBZK (6F) R A 18 AH - s KR DA
HESE =-T ZEBMTBE - 1074) 220 » AL LA /K (6 7)) 58k - E& 6 < F
PEZERAE BB TR > BRI > ME3- BN ENMGE (27 - 342.7
o 0 B F372.55C 0 2%ER) » Kinal  #HHLGE-FLZ-ZiEY) 2R
&) o BEFY27 - '"H NMR (DMSO-dg, 400 MHz, B E-E#47)5ppm 6.33
(dd, 1H, J = 16.3, 10.3 Hz), 5.69 (d, 1H, J = 16.4 Hz), 1.66 (m, 1H),
1.02 (m, 1H), 0.93 (m, 1H), 0.69 (m, 2H) » BL(FAAZ- B2 HEY))dppm 6.05
(t, 1H, J = 10.8 Hz), 5.45 (d, 1H, J = 9.7 Hz), 1.82 (m, 1H), 1.02 (m,
1H), 0.93 (m, 1H), 0.69 (m, 2H) ; '3C NMR (DMSO-d,, 100 MHz, B§i
-EREY)Sppm 1609, 118.4, 954, 15.4, 8.64 » EL(FAN Z-EHEY))Sppm
160.0, 117.3, 95.2, 14.8, 8.4 ; CcH,N (MW, 93.13), GCMS (EI) m/e 92
(M*-H) -
SNHIE3-BRAE-3-(4-[7T-Q- =R EW KA Z S EHE)-TH-IEIR 3
[2,3-d]BE e -4- B [E e -1- 56 ) N B (28, SN FTESEM-{RE 2 L&#)). 1724-
(1H-TEE e -4-FL)-7-(2- = FHE WY e B - £ | A H A)-TH-TE 0% 3£ [2,3-d ] W% g
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(5 1L1ISAT » 3.54EH » 1L.OEE)VELBE( ) F 2 BFIRN - IRNI03-
BMNANGRE QT - 42875 » 4605 H » 1.3 E)P1,8-FH R EIRIHF
[5.4.0]1F—-7-}&(DBU » 5527 » 0.375ZH - 0.105E &) - KPR LK
JEREYMBZERER - BERLI18/NE - EHPLCHITLCE R IEHY
RETSERRE » [(ERBERAR I RIEREM A EER > BELRET
RS - R B Michael N EYI(28) » FIREALEH - A& - BHEY LA
ARG B = WREWEG x 207) F o BT E
W F 2 HEYN Z@E2A T BEMN & EEEA(A87.5:12.58
[ /EtOACHE 7T » UG LL87.5:12.5%25:75 B=/EtOACE ) - &S H T E
WEY)(28) 2B - AT T RS - % DUBRINHE3- RN E-3-
{4-[7-2- = H B0 e AL - £ SR AL H AL ) - TH- DRI 9 [ 2,3 - d ] s g - 4 - Bk 1- OEE e -
1-5}-INHE (28, SN ESEM-{REZ(LEY - 1310407 » Him L1.4460
T 90.6%E®R) » BITIACHR » HEMEANEZMEEN 78 > MEE—
& ai b o B A28 ¢ CyyHogNsOSi (MW, 408.57), LCMS (EI) m/e 409
(M*+H) ©
(3R)-3-IRAE:-3-(4-(T-(2-(=ZF EW i E) Z & E) FH E&)-TH- Mg 3
[2,3-d] % 0E -4- £ )-1H- ML -1- ) A & (R)-29) B4 (3S)-3-IR N £ -3-(4-(7-
(- (ZEHEWRE)ZSE) FEL)-TH-IHLIE 3 [2,3-d ] BELE -4- 5L )- 1H - IHE i -
1-E) KB ((S)-29). ##5HDaicel{1:3.0H 2 N EE(IPA) R &Rk 2 1.5 120
fok Chiralcel®OD $#f Z [E EMH(CSP) 2 #27% » 150 2 A BT » H
75 2 PROCHROM &) 58 i o] R 45 B AELC110-1 (11 A N &x 25043 &
B ENZEEBE KGL5H)F - Ak BEET ZEREZER

Novasep Hipersep HPLCH T | - #EHHEHPLCH &G LAFEE(177F) - Il
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LIFEmENBERCK ZEaY (2:888TEEE - 177 Bl Z B - #
o ERERGEDEI-BENE-3-U-(T-(Q-(ZHEW FEE) L8 H)H
EL)-TH-MEIE 5 [2,3-d W g -4- B ) - TH-BEE M4 - 1-20) I 5 (28, SN IESEM- R
& ZAEEY) 0 25005 - 6. 119 H) R B AH 1 VA A7 2 0% JE Ry 80 5a /7 1y B
Ao AR RERNER(EIUEN 12027 HEE A R A HPLCE 118
fE o DIfE i o (EREMEELURBINE - RSTOZTH/ 38 2R T - 4
T TAHE - EAABGHEBTERIZ0OZEMORT ZUVEM - NI RG
T ERREEEREY) 2R o NS RN Z IR E R 11578
HEIR L v il 0% o HEATEEET26 1 TS - BRI (RNRE Z(S)-$
FEREY), (S)-29) BT IIE2 (FrEZ(R)-HEERBEY, (R)-29)Z7FH D%
{6 5l H B R ST U SR - 0 S IR U U AT U8R 20 B £ R 40°C K R BE (40-
1208) MEGERY - EEES ARSI REVHLESEE T E-DERENE
H o MFGR)-3-FMNE-3-(4-(T-(2-(ZHEW EE) L 5 E) HE)-TH-T
0% 12,3 -d] W BE -4-55) - TH-HEME - 1-F) NS ((R)-29 » 11507%% - H5w £ 1250
%o 92%)  FEHBWIEL - KyikmEl o HERFER > £2m T NE
ZE R EE - BL(3S)- BN E-3-(4-(T-((2- (= HE W B B Z & ) H &) -TH-
UL 0% - [2,3-d ] W g -4- A )- TH-IEE M - 1- B ) N A5 ((S)-29 > 120072 - B Ew b
1250752 > 96%) » IR HRUIE] - R @il - HBRAFFER > f£200 > 7
HZEPEIE -

B EMEHPLC 7L - DI SEM-{REZ (L&Y (R)-2981(5)-29) 2
MEHNERBY ZHEZMNAEREA > (£ H B B Chiral 5 fi7 & 5] 2
Chiralcel P OD-HE (4.6 x 25025K » SHCK) © LSEM-{Rr#(L&%) 2 Wi E
HERBEYVIHILR4.0 2@ - MH15% JEFE85% C i < B - 1
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=om 0 (ERIZEH/ 8 2R - UVEADN & 2202 /0K - BN
(S)-HEZREEY((S)-29)FL(R)-H Z EFEY)((R)-29) & 7 o B 5 7l £59.4
12,4578

e A H ZMHPLCRT B » S HERERY) 2 nE - gFE(L24d
€ (HPLCH & %) Bl Z M4 B (H Z MHPLCHTE %) @ (&0 » HHE
B85+ NMREILC/MSHERY » BAN(R)-29  JEHE MM E(99.1HFER
FEHPLC » {22202 (WK TEMD - HEMAEO4HER - 3FHEM
HPLC : 98.8% ee) : C, H,sNsOSi (MW, 408.57), LCMS (EI) m/e 409
(M*+H) © BFY(S)-29 : JEHE M4 (98.5HTE% > #5HPLC » f£220%& ]
SRNEHD - HEMAEOI2EER » FHHEMHPLC ; 98.4% ee) ;
C, H,sN5OSi (MW, 408.57), LCMS (EI) m/e 409 (M*+H) -

(3R)-3-FR N B -3-[4-(TH- ML IE 3£ [2,3-d | BE UE -4- BL ) MLk -1- B VR BB
((R)-30). #f(3R)-3-IRNE-3-{4-[7-2- = HEW I E- L | EAEHE)-TH-IL
0% H[2,3-d] s 0E -4- FL]-0Eme-1- 5 - PN BB ((R)-29 » 10252 » 0.2535EH » 1.0
& 8){EMeCN (900Z 1) #1H,0 (752 ) 2 E 7K » DA #3 P & 0 B 4
(LiBF, » 186.0%¢ » 2.052H. » 8.0F E) /7 REM L /NINE - RIERERELS
WHNZE38%) « Atk > FRTE 2 RIE R &Y R EDR CREBFERIE ) T
JOEL20/NEF - ELCMSERSEMAE 2 73 J5e kil » (R ER ST 242
=m0 PR 2 12°  REFETIAIINH,OHA A R (20% » 802 1) % £ pH
9-10 - AT AL < BF RN 2R PR FE » EFILCMSBURIEN- 7 H A b i
) (M*+H= 309) 8 © Fy1b - A E(RAE24-36/NEFN - PALESHAFEIN »
EREY ZpHE TERT-8 » INIISINZNH,OHKFER(20%) » LUK R &

YT R pH 9-10 - O AL Z (G002 IR + 1B » LLZAE(500
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Z)RRERR o (UREIERARE T REYE - BRI /7 MeCN » JE#E
EEH > HE A nEE - BESYLIH0 (5002 ) 1818 E » Al
SRR G - 3 > ARV BB REMR MRS 0 HEDEMEE R
PR R Ik o R BE AR R LAH,0 (1) B RE - B AT k2 B2 IR AL =
T IBRE2/NEE o FEEIRULEEERE 0 DAH,0 (2 x S00ZF) LM - IR
FH RSN o F NMRE R D EMEFR(EWEL > HTLC 5%
MeOH/EtOAc)EE R/ DV EEGYEFL - Hit > BHEEREIRHO (1F)H
AR - RS IR HE LN - 2R #5E kS » R LAH,0 (5002
YA o FRIEHIIN R B R R LS/ ARREEZEEEF > R
45-50°C NHEzZER16/NEF - JEFF (3R)-3-ER N £5-3-[4-(TH-ML 0K - [2,3-d | W B -
4-FHMEME-1- BTN A (R)-30 » 60.87%7 » Mg F69.6%7 » 87.4%ER) » F
W EEEE - BR(R)-30 © CsH,Ng(MW, 278.31), LCMS (EI) m/e 279
(M*+H) o

(3R)-3-IR N E:-3-[4-(TH-ML0E I [2,3-d | BE BE -4- B ) ek - 1- B 1R i g
B2 E (R)-31, BEEZEH). & (BR)-3-IB N A -3-[4-(TH-ML I H[2,3-d ] W I -4-
EOMEME-1- B TN BB (R)-30 » 60.05¢ » 0.2158%=H » 1.0E E) L ENE
(IPA > 900 ) F 2 RFRINEZETTC » BREHR=EEBRK - RT77-79
ChH  EBERMAT  HRNRRIRNINEFEMEH;POL(23.3%C » 0.23745%
H - 1LLIEFE)EIPA QO0ZEH)F 2B » LAIPA QSZEH)IHENEIRFF -
FEBHIIENEERE  BZ2HEOGRIFIR P -  HERMIN—TEZ
H;PO B K% @ ILRAFREEmEGHEN - RNilS —8E ZIPA (100£
) DLEBRFE - BEININGEAEF - B IRAETSC N INEL /N - HoIE

BORRBR TR (0GR « SRS AEER » B UL
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F o W FE ISR SRR - HPAS0% TPA/BERE(TSOZ ) ek - feizke -
EIRE DA GE(1.2 ) B &L - WIR B TR » AR S EIEEE - HEIBER(B00E
YR - AR ZEHEFES > j740-50C TRz EEE > MEGR)-3-I BN
Fe-3-[4-(TH-MLIE H[2,3-d | WE IE -4- B 0L k-1 - BL P RE Bk ik B8 (R)-31, BEBR
B - 76.7%C 0 Mim F81.2% > 94 5%E®R) - RO s BIEEE - BN
(R)-31 : 'H NMR (DMSO-d,, 400 MHz)dppm 12.2 (bs, 1H), 9.62 (bs,
3H, H;PO,), 8.77 (s, 1H), 8.69 (s, 1H), 8.39 (s, 1H), 7.59 (q, 1H, J = 2.0
Hz), 6.98 (d, 1H, J = 2.7 Hz), 4.04 (m, 1H), 3.37 (dd, 1H, J = 16.8, 8.0
Hz), 3.28 (dd, 1H, J = 16.8, 5.1 Hz), 1.43 (m, 1H), 0.68 (m, 1H), 0.49

(m, 3H) ; '3C NMR (DMSO-ds, 100 MHz)dppm 152.2, 150.9, 149.9,

139.3, 130.4, 127.0, 120.8, 118.1, 112.9, 100.0, 62.6, 23.3, 15.7, 4.3,
3.8 5 CysH4Ng(MW, 278.31), LCMS (EI) m/e 279.1 (M*+H) -

F3C

= FC  CN
93 mov
C4HaFsN W
] rTE:121.06 ST A
N - > »
k N\ \Z DBU NI 455 2
|~ %
Vo k\Nl N s
LO/\/
5 33
C1sH2N5OSi C1oHzF NGOSi
AT 531545 T8 436.51
FaC ON FiC  CN
H")_'/ H\l)—/
N-N N-N
] I
/ LIBF / NH,OH & 5% 7
—————————————
NI \ 283 N
|\\N N St~ k\N N
(R)-34 (R)}35
C19H23F3NeOSi Ci3HgF3Ng
ST 436,51 AT % 306.25

GhFEd,4,4-=F-3-(4-(T-(Q-(ZHEW i d) L& E) FE)- TH-UE
i 3 [2,3-d1WEE -4- 2 )- 1TH-IEME-1- ) T B8 (33, SMHESEM-fRiE Z1E &
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¥r). NEAREEEDS - RRALE KB 2 BEmF - Ainb&4-(1H-
O -4-F)-7-((2- (= H AR B B ) £ & A B B -TH-MEIE - [2,3-d | mERE(S »
1424752 - 4. 5255 H)BL ARG (147F) « FRFTTE R B IR T - INin4,4,4- =4,
EEREG2 60167 497TEH > 1.1EE) > #E L 1LS-HAREERI
[5.4.01+—-7-}% (DBU » 67ZF » 0.452EH > 0.1' 5 &) ° f£/RJIDBU
I SEEEMRENGTC) « MRIEREGEY L= R N E#H3078 » EIFTLC
HILCMSEUR K IE# R B ESER » 812 » TR MR RER &Y - D
SRR BB A H > MR R B EE (&3S ) b o DLEET
AL o EEMELL2: 1 BEE/BEBE L BE(307F) » BEE DAL Bl /BE I L Be(3071)
BHE - AF AT EEY)(33) AT o AL T RYE - EINHTE
4,4,4-=F-3-(4-(T-(2- (= HEW i B ) L | A) FH B)-TH-HLIE 3 [2,3-d ] 1%
UE-4-55)- TH-IEME- 1-50) T 5 (33, SN ETESEM-fre& 2 L&) » 180257 » H
g F 1973752 - 91.3%FER) » BEWH > HHEREANEEHEMER
SrEk o fEEHE— 4L - B33 1 'H NMR (DMSO-dg, 400 MHz)8ppm
8.99 (s, 1H), 8.79 (s, 1H), 8.56 (s, 1H), 7.80 (d, 1H, J = 3.7 Hz), 7.09 (d,
1H, J = 3.7 Hz), 6.05 (m, 1H), 5.63 (s, 2H), 3.82 (dd, 1H, J = 17.5, 10.6
Hz), 3.66 (dd, 1H, J = 17.0, 4.9 Hz), 3.50 (t, 2H, J = 7.9 Hz), 0.80 (t,
2H, J = 8.2 Hz), -0.145 (s, 9H) ; 13C NMR (DMSO-d¢, 100 MHz)dppm
151.7, 151.3, 149.5, 140.8, 132.9, 130.4, 123.2 (Jep= 282 Hz), 121.9,
116.2, 113.5, 100.2, 72.3, 65.7, 57.8 (Jcp= 32.4 Hz), 17.1, -1.46 ;
C,9H,3F3NcOSi (MW, 436.51), LCMS (EI) m/e 437 (M*+H) «
(R)-4,4,4-=%-3-(4-(T-(2- (=P EW b k) Z & &) FH &) -TH- LR I
[2,3-d]UELE -4-5)-1H-ME M -1-5) T B5 ((R)-34) B (S)-4,4,4- = 5,-3-(4-(7-
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(- (ZHEWE) ZEE) P E)-TH-MEIE H[2,3-d] B LE -4- 5 )- 1H -0 I -
1-E) T BB ((S)-34). Ki#& i Daicel{£3.07F = A RE(IPA) R B 2 1.573 fr20
fif oK Chiralcel *°OD ¥ Z [& E fH(CSP) 2 #E% » L1502 EHABE AT » H
78 £ PROCHROM ) fe i [m] BE 4 B FELC110-1 (11 40 AEx 25480 &
B EMRZERER RGLSTHT - Ak REEHTZEELZER
Novasep Hipersep HPLCH T | - #EHHEHPLCH &G LAFEE(177F) - Il
LIFEmENBERCK ZEaY (2:888TEEE - 177 Bl Z B - #
& BERERGRERE444-=F-3-G-(T-(2-(=FHE ) L5 E)H
E5)-TH-MEIE 5 [2,3-d W e -4- B ) - TH- LM - 1-50) T 5 (33, JNHIESEM- R
i 2 ba ¥ 0 31005 > 7.0 B )AL B AH 1A R 2 R By 1205/ 71 i B
Ao AR RERNER(EIUEN 12027 HEE A R A HPLCE 118
fE o DIfE i o (EREMEELURBINE - RSTOZTH/ 38 2R T - 4
T TAHE - EAABGHEBTERIZ0OZEMORT ZUVEM - NI RG
T ERREEEREY) 2R o NS RN Z IR E R 11578
HEFR I v il 0% - BEATEEET 21090 - BRI (RN RE Z(S)-#
FEREY), (S)-34) BT UIE2 (FrEZ(R)-HERERBEY), (R)-34) Z7FH M %
{6 5l B R ST U SR o 0 S IR U U8 AT U B 2B B £ R 40°C K R BE (40-
1208) MEGERY - EEES ARSI REVHLESEE T E-DERENE
H o MFGR)-3-FMNE-3-(4-(T-(2-(ZHEW EE) L 5 E) HE)-TH-T
I 12,3 -d] W BE -4-55) - TH-HEME - 1-F) NS ((R)-34 » 145758 - HEw £ 1550
%o 94%)  FEHBWIEL - Kyikmal o HERFER > £2m T RNE
ZE R EE - BL(3S)- BN E-3-(4-(T-((2- (= HE W B B Z & ) H &) -TH-
UL 0% - [2,3-d ] W g -4- A )- TH-IEE M - 1- B ) N A5 ((S)-34 > 148877 - Fiiim I

5 224 H(BEYIEHE)

C235296A.docx

110103076 FHGSE A0101 1102004659-0



1740775

155052 » 96%) » fFERULIEL - Bl - HEGERFER - f£=/ T - ©®
HZE P EAE -

BEFEEMHPLCH A » LAHESEM-(R)-3451(S)-34 7 fi1E ¥ £ ZEY)
T EM AR o 5 W E Chiral i fi7 2 5] 2 Chiralcel®OD-HE 11 (4.6
x 250%°K - SHCK) o LSEM-frEE(L &Y MEE ERBEYIHRLIKR9.0
AT FIF15% Z B2 885 % C e < REIME » {220/ T - R 1 ZT/ 778
ZER T EE o UV & R2202 50K © B (S)-HEEZBY((S)-34)
(R)-HZ ZEYI((R)-34) 2 7 S 5 B &R (8 5] Ry 1 1.2 77 8 8122 2 57 §% -

e A HEZHPLCH r i S HERBEY 2 wE - B (LEH
FE(HPLCH & %) B E M4 CH EMEHPLCEHE %) » % & ot » B HE
fERFE M NMRELC/MSHERY - BT (R)-34 * JEHEMLLE(99.2HER »
FEHPLC » 2202 WOR NEMD - HEMAEOI4EMER » BHEN
HPLC ; 98.8% ee) ; '"H NMR (DMSO-ds, 400 MHz)8ppm 8.99 (s, 1H),
8.79 (s, 1H), 8.56 (s, 1H), 7.80 (d, 1H, J = 3.7 Hz), 7.09 (d, 1H, J = 3.7
Hz), 6.05 (m, 1H), 5.63 (s, 2H), 3.82 (dd, 1H, J = 17.5, 10.6 Hz), 3.66
(dd, 1H, J = 17.0, 4.9 Hz), 3.50 (t, 2H, J = 7.9 Hz), 0.80 (t, 2H, J = 8.2
Hz), -0.145 (s, 9H) ; 13C NMR (DMSO-d¢, 100 MHZz)dppm 151.7, 151.3,
149.5, 140.8, 132.9, 130.4, 123.2 (Jep= 282 Hz), 121.9, 116.2, 113.5,
100.2, 72.3, 65.7, 57.8 (Jop= 32.4 Hz), 17.1, -1.46 ; C,9H,3F;N4OSi
(MW, 436.51), LCMS (EI) m/e 437 (M*+H) « B (S)-34 : JESH M 4l fE
(99.1[EfE% » F5HPLC - f£220=2 /0K MEAD © WEMAE(99.2EER
FEY 2 HPLC ; 98.4% ee) s 'H NMR (DMSO-dg, 400 MHz)5ppm 8.99

(s, 1H), 8.79 (s, 1H), 8.56 (s, 1H), 7.80 (d, 1H, J = 3.7 Hz), 7.09 (d, 1H,
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J = 3.7 Hz), 6.05 (m, 1H), 5.63 (s, 2H), 3.82 (dd, 1H, J = 17.5, 10.6 Hz),
3.66 (dd, 1H, J = 17.0, 4.9 Hz), 3.50 (t, 2H, J = 7.9 Hz), 0.80 (t, 2H, J =
8.2 Hz), -0.145 (s, 9H) ; '3C NMR (DMSO-d4, 100 MHz)dppm 151.7,
151.3, 149.5, 140.8, 132.9, 130.4, 123.2 (Jop= 282 Hz), 121.9, 116.2,
113.5, 100.2, 72.3, 65.7, 57.8 (Jcp= 32.4 Hz), 17.1, -1.46 ;
C19H,3F3NgOSi (MW, 436.51), LCMS (EI) m/e 437 (M*+H) -

4,4,4- =4, -3(R)-[4-(TH- WL IE I [2,3-d | BE UE -4- 5 )-HE Wk - 1- B - T
(R)-35). NEEHEH ~ R L H5E - MBS RERALE ZBER
§ o NIN4,4,4-=%-3(R)-{4-[7-2- = H AW i - £ | A B E)-TH-HLI%
[2,3-d] W 0E -4- B ]-OEME-1- 26 - T B5 ((R)-34 - 31252 » 0.716EH) ~ L
(4.5F) K (376 = F1) - ZA1% - KEFTIE R <8 &%) DL IE S T & 1) % 54
(LiBF, » 697752 » 7.1655H » 10.0E E){E=’R N 7 K HE - KRS
SN IIEI3/NGG - ETLCERMIEABYIERY - AWEEY (82 LBk IR
o RSB E RS - (ERIERGY 2l 2 =0 - HEA K/ KBS
RENEOT - AREFN0-5C T LLEA LKA R(NHLOH » 20% » 2452 1)
A RE > DIEEpHEIEO.5 2 - dFE5-108 EpHIER A E - BRIk
& MR R IRAE 200 MEHIBK - EHPLCEURKIET 5ERA -
IEREVILIKATF) ~ B/RK(GS00=Z 7)) K EEEE ZB5 (T B B~ o7 BE WK
% WLAEEEE ZBE(2 x 2T EHUKE - fLBE TR SO 2 At%E - BfE
BHEYITBERERLEGTHT » RPIE/KQ2 x 2F50)5 8k - (A g AR
Bz g R /K EZ R - WEHY R N REBRIBE] - SRR « & B m i £ B

RRT - AFEBERE - BRI RSB ZB /1L - 35 EIEIEE
ie > RAEEZEFEE o MEHEY(R)-35 2065 - Bim £219.35% »

o
Bl

26 226 H(EEHHRIAS)

C235296A.docx

110103076 FHGSE A0101 1102004659-0



1740775

94% R > 98% 4L » FEHPLC) » B EHE@MH K - HHEYEH LEE(T00Z7)
&R > E44,4,4-=%-3(R)-[4-(TH-BEIE H[2,3-d ] W E -4 -k ) - DEE 142 - 1 -
EI]-THEWR)-35 > 188.6% » By F219.3%% > 86%ER > > 99.5%40 - #&
HPLC) - Rfdl 0 E45 & MEE RS - BTN (R)-35 1 '"H NMR (DMSO-dg, 500
MHz)éppm 12.2 (bs, 1H), 8.95 (s, 1H), 8.74 (s, 1H), 853 (s, 1H), 7.63
(d, 1H, J = 3.7 Hz), 6.97 (d, 1H, J = 3.8 Hz), 6.04 (m, 1H), 3.81 (dd, 1H,
J =17.1, 10.1 Hz), 3.65 (dd, 1H, J = 17.1, 5.0 Hz) ; 1*C NMR (DMSO-
dg, 125 MHz)éppm 152.3, 151.0, 149.0, 140.7, 132.7, 127.2, 123.1 (Jcp=
284 Hz), 122.2, 116.2, 113.1, 99.5, 57.7 (Jcg= 33.0 Hz), 17.3 ;

C3HoF3Ns(MW, 306.25), LCMS (EI) m/e 307 (M*+H) -

H3GC
— H3C, CN
,\}/NH 36 CN H
Y N-N
C4HsN !
»7%:67.09 / CE YN
4 _— >
h‘l\\ L0 DBY N7\ S 2
N Si~ y | \ s
L({\/
5 37
C45H21N50Si C1gH2sNgOSi
5T %:315.45 > & 382.53
HC CN HiC CN
Hoy—/ H)}—/
N-N N-N
/ i/
/ LIBF 4/ NH,OH 4 % i 7
————
N“ N%
N Si~ N N
N Lo/\/
(5)-38 (S)-39
C19H26NGOSi C13H12N6
57 &:382.53 o1& 26227

3-[4-(7T-{[2-(=ZHH BB e Hs) Z & & 1 FH & }-TH-UL0% 3 [2,3-d | g -4-
&)-1H-MEM-1-F )T RE(37). WEEHBHE - Skt - AERREARAL
B 22502 ZSHEREM T > fE=R T o BEEH4-(TH- M -4-5)-7-{[2-
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(=H AW IZE) L 8 AT H A} -TH-ME 0% I [2,3-d]90E(S » 10.352 » 0.0335L
H) ~2-THH5@6 - 3.027F » 0.03725EH » 1.12E &) K L0027 »
205H) - BRI BREYLA,8- S #ERH([5.4.0] +—-7-}%(DBU -
20271 0 0.0135EH - 0.4FB)EH - lBERAESST - BREREYR
55C THEFELIS-20/0F - ELC/MSEUR RIEM AR B ESE R » fERERE
VAL T R4E - EAREHE - A% - EHEYRESEINER BTG
(Si0, » 40-80%FE M LFia/ e 6 B BE) - 11S3-[4-(T-{[2-(=H EW k%
) LR AT A} -TH-UEIE JF[2,3-d 1 BE -4- £ )- LH-IEE MR- 1- 21 T B (37
12,352 » #am F12.625¢ » 97.5%ER) » Kimeld - HGENFER » f£%
B s RNEZEHREAL - BR37 ¢ 'TH NMR (CDCls, 400 MHz)3ppm 8.84
(s, 1H), 8.33 (s, 1H), 8.30 (s, 1H), 7.39 (d, 1H, J = 3.8 Hz), 6.79 (d, 1H,
J = 3.8 Hz), 5.67 (s, 2H), 4.77 (m, 1H), 3.53 (t, 2H, J = 8.2 Hz), 3.05
(dd, 1H, J = 16.8, 6.2 Hz), 2.98 (dd, 1H, J = 16.8, 6.3 Hz), 1.79 (d, 3H, J
= 6.5 Hz), 0.91 (t, 2H, J = 8.3 Hz), -0.068 (s, 9H) ; C,gH,cNcOSi (MW,
382.53), LCMS (EI) m/e 383 (M*+H) «
(S)-3-(4-(7-(2-(=Z R EW i k) Z&E) F4)-TH-MEI& I [2,3-d JIEIE
-4-55)-1H-MEME-1-5) T B8 ((S)-38) A (R)-3-(4-(7T-(2- (= HEW i ) Z &,
B )R E)-TH-HEIE F£[2,3-d | WERE -4- £ )- TH-MEME-1-5) T 8 ((R)-38). F#f4h
HTE3-[4-(T-{[2-(Z H AW e B ) £ | AR T HY &R }-TH- 0L 0% 3 [2,3-d W5 B -4
E)-TH-MEME-1- BT T R5(37 > 38.3%¢ » 01 2B HHE LBEHCKE ZIREY)
(15:8SERELL) F 2 BRI A BB AHPLC 24 - HEFHEMEEEGO
x 250%5K) > DI T - DI R = (A WS, 5- —H AR RE (]
| Chiral$% ffif /% 5] L Chiralcel®OD-H » 5f R UG ) o (HE M LIFE R LB
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(BtOH) B2 {5 2 155 85 M H: S0 S WM p 2 R BN » W32 TH 5
FET > 2R TR - S HEIGEEUVEN > E220= M0k 2 ) ET
B > LSRRI T o ERL AT S EAY Y RS o [ S S R
B 15,15 4 (TR UK 1, 7R AR EE(R)-$12 BAEY), (R)-38)5119.6 43 5 (T iy
2, TS (S)-H 2 BHEY » (S)-38) © &M BO.SEFEIEN » ££200
S/ S BT R SR 2 R RT R 1456 > I B
B o BRA LSBT - TR 3SATOEST - IR URILIE] (R I8 2 (R)-
5 EAEY), (S)-38)BIRULIED (FRE(S)-#15 BAEY), (5)-38) 2 BBl
(1 A 2 25 S B U B I (8 25 W U O 8 32 B 9 1 S T S84 -
BEERBE Y BYYNEEETE SR EEE > [[i5(S)3-(4-(-
(2-(Z IR BY e 06) 2 %5 ) Y ) - TH- D 05 3 [2,3-l | 5 - 4- ) - | FL-DhE -
-E) THE((5)-38 » 17.43% > Hish 19155 » 91% 7 %) » 15 £ 0 Ui
2 BIREEEE o BLR)-3-(4-(7-(2-(Z B LR e 28) 2 5 50 HI BE)- TH-
IHE 1 34 [2,3-d1 B IE -4- 26)- 1 H- D 046 - 1-36) T (R)-38 - 17.87% » B3 I
19.1555 » 93% AR » 13 E UL > B (5 E -

BB I HPLC 3% > DUBESEM-(R)-3851(S)-38 > i fi 3 4 L i)
4 4 40 3745 » FIF Chiraleel®OD-HAS FE(4.6 x 250253k » SBLK) -
5 Chiral B i 0 5] - DUBY BT » DU 2 (A I BE3,5- R %
B5) (Chiralcel®OD) %7 « % 4 B AT ((R)-3851(S)-38) fha LA K 713.0
>R RIS 15% 2 BEEI85% 5 R BN » fESUR T 0 [HF10.85
ThI5y 58 AR HE « UV B 522022 M0k o R4 (F 15 17.8
54 I (R)-38 0 BI21.553 4 » $I7(S)-38 ¢

£ T8 AR 2 M HPLC R 43 B & S 32 A 2 0+ e (L B4l
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& (HPLCH T8 %) L E M4 CH E M HPLCEITR %) » (R& 0 fr » HHEE
B M NMRELC/MSHERY. © BIF(S)-38 @ JEHE E M4 (99.3HER »
FEHPLC » FE220 2 oKk TEAD © HEMAE95HE% - FEHEM
HPLC ; 99.0% ee) : '"H NMR (CDCl,, 400 MHz)dppm 8.84 (s, 1H), 8.33
(s, 1H), 8.30 (s, 1H), 7.39 (d, 1H, J = 3.8 Hz), 6.79 (d, 1H, J = 3.8 Hz),
5.67 (s, 2H), 4.77 (m, 1H), 3.53 (t, 2H, J = 8.2 Hz), 3.05 (dd, 1H, J =
16.8, 6.2 Hz), 2.98 (dd, 1H, J = 16.8, 6.3 Hz), 1.79 (d, 3H, J = 6.5 Hz),
0.91 (t, 2H, J = 8.3 Hz), -0.068 (s, 9H) ; C;oH,cN;OSi (MW, 382.53),
LCMS (EI) m/e 383 (M*+H) - BN (R)-38 : JEE EMLHE(99. 1HTE %
FEHPLC » FE220 2 fOoRk TEAD © WHEMAE(99.4HE% - FEHEM
HPLC ; 98.8% ee) ; '"H NMR (CDCl;, 400 MHz)dppm 8.84 (s, 1H), 8.33
(s, 1H), 8.30 (s, 1H), 7.39 (d, 1H, J = 3.8 Hz), 6.79 (d, 1H, J = 3.8 Hz),
5.67 (s, 2H), 4.77 (m, 1H), 3.53 (t, 2H, J = 8.2 Hz), 3.05 (dd, 1H, J =
16.8, 6.2 Hz), 2.98 (dd, 1H, J = 16.8, 6.3 Hz), 1.79 (d, 3H, J = 6.5 Hz),
0.91 (t, 2H, J = 8.3 Hz), -0.068 (s, 9H) ; C;oH,cN;OSi (MW, 382.53),
LCMS (EI) m/e 383 (M*+H) -

(3S)-3-[4-(7TH- ML 1% 3£ [2,3-d] 8% BE -4- & )-1H- ML -1-F ] T B ((S)-
39). WEARERHES - Lkta - AEBEKERALE ZS5HTUHEEKE
R B (3S)-3-[4-(T-{[2-(=ZH EW &) £ | A H & }-TH-TE 1% I
[2,3-d]WELE-4-FL)-1TH-MEME-1- 1 T HE((S)-38 » 82.37%¢ » 0.215EH) ~
BE (15102 71) ~ K352 ) K E S VY & Wl B% #4 (LiBF, » 2065 » 2.1535%
H > 10.088) - PR KIEREYREVERDR - WAL R MR 24-
36/ o EHPLCHITLCE R K MEM R BT e il - B EREY) 282
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=0m o e /KEE(L#E(NH,OH)E IR (20% viv) e K IEREY+ - LA
FEPHZEO-10 - BT 2 KIEREGEY N ZE R N RFE15-24/N\6F - §
HPLCHEITLCHEE R 25 PR On e S MER AR B e iy - R IER &Y BN %
T#8IEE - DIBRABMEYE - DIBEEE LB (S00Z 1) n kY 5 -8 o i
TR LABE R L85 (1) B2 > A% LL20%F (B (NaCl) ~ KB R(LF) I
W o S KB DAFERE 252 x 500 ) EH - /1% > HE Ot Ak
IR TR dE - ABBBRER - LEARBEO BRI - DUKQH) EE I
B - AT R R EYI 200 T IRFE 18/ - #5 iR RIS - Bk
RIBELIHAE =-T EB(MTBE - 5002 ) BLEEFE(S00 2 F1) 2Lk » BE&
ES0CT » WEEMBE TEERIEE - A% - HEiE 2 HEY(AS57)IE
LRS00 = ) BLEE fE (3502 F) R &5 & » 1 5 (3S)-3-[4-(TH- ML I Jf
[2,3-d1mE e -4-55)- TH-THE e 1- 55 T RE((S)-39 » 42.8%5 » M F54.255 -
79% E ) > B g G E A - BN (S)-39 1 'H NMR (DMSO-dg, 400
MHz)8ppm 12.1 (bs, 1H), 8.76 (s, 1H), 8.67 (s, 1H), 8.36 (s, 1H), 7.59
(d, 1H, J = 3.5 Hz), 6.98 (d, 1H, J = 3.5 Hz), 4.98 (m, 1H), 3.19 (d, 2H,
] = 6.6 Hz), 1.57 (d, 3H, ] = 6.6 Hz) ; C;3H;,Ng(MW, 252.27), LCMS

(EI) m/e 253 (M*+H) o
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Et
o} Etoi/B' 0 HN. NHz-AcOH o}
/rlk o ° Eton)koEt G 154%) | E1O NH
Z R KCOs (20% 1) B0 2 EtONa (2.5% %) Q. J
, Nal (4% 4%), 140 - 150 °C N4 EtOH, &
6
CsH7NO, Cy1H1gNO, C10H17N303
AT E: 11311 S 4522927 ST 822726
o cl
HCIK & 2% / POCl; (5.0% &) / |
i | ) — . )
H E]?fL H
7 454 7H g 3 -
[2,3-d]
CgHsN3O 1
L 28hs
> 135.12 CHaCIN
¥ %: 153.57

2-RE-44-—ZEE-THZEW. HRELE — ZE4EE@G » 541
5T 0 2 SEE)IRIMEM ARIREE$(379.65¢ » 2.755HH - 1.0E &) Bk
(335 © 0.22EH - 0.08E BV ALK B2 > 1.55A » 13755
H 5088)F 2 BEEN - BRI ZERIEREY T 20 » PP A
RS - K ERESYIBEINE 2 140-150C - {EDean Stark5
RIS Y E - ELYE - H140°C THAHHEMEERTIABE
oo #EMG.C.BMZIE - BAL90y sEIGF IR BEATTTRL - FIFF@EINEA45 7y
8 o ILIFRERARBHOE L - A% ERIEREWAAIZER - k4
FEKE2FF R ELSE =-T B (MTBE)  {E 0 R B - iR /E - HELSS
Y2F 2 MTBEFRUKIE - #/KEFEMEG.CHEREY > BHEME - FHE
J& LA BE SRR /K Bz e - BB - AL B ZE RS - (EAHEYFE o e 4L
(91-105°C > $#20.53-0.65% K/Hg ) » MB2-8H-4,4- 2 8FH-TH LE
(4> 359.4% > B3 163055 > 57%) > BHIRY - B4 4 : '"H NMR
(DMSO-dg, 300 MHz)3ppm 4.60 (t, 1H, J = 5.6 Hz), 4.15 (m, 3H), 3.59

ot

(m, 2H), 3.45 (m, 1H), 2.11 (t, 2H, J = 6.2 Hz), 1.22 (t, 3H, J = 6.9 Hz),
1.10 (dt, 6H, J =7.1, 6.9 Hz) -
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TH-UEEE 3£[2,3-d | BEBE -4-B% (7). & HIRBERZEE (S > 1.040 7 > 105
H 1258 8)RINET2HQIEE %)L LB (EtOH » 62 5F 8)F 2 LB
#H(EtONa) (N » AR FTIP R 2 /B IR IR 60788 - AR ININ2-8A-4.4- 2
AE-THAEEMG - 1.8 » 8.0EH) » HEE K L KIEREGYIHIR
INEF o (EIAR S AR > BABATEFEES - W EERRIRE - Bk L i RIS
K N RIEERIRE R CERE - BB LE > HREBYEYE L6002 /5
HEEFI T 2K Fe AK— e 0ol B 48 K e e < B A N » j¥15C K > 6N
HCUKB RN INEFESOOZ -/ EE LW N Z TP OB R F « A% KATP
A BRI 45 C I HNERAS 7788 - AR —RA8IE15°C > FE A
AR /KA RFAEpHE £8.0 - FHHEBUWEC IR ZEHE > DAKE2 x
2252 A /EZH) A > KiEz o FEEE LA EE R LB/ BE ST (5002 A /3
H) » #EZLIBERQ x 2502/ ZE)FERK » RIEEZEFE L - ME7H-
OELI& 3 [2,3-d]WETE-4-F2(7 > 738.6%¢ > Hiawm 10815 » 68.3%) » BEEE
BEEHEOSEREMEYE - BT - 'H NMR (DMSO-dq, 300 MHz)3ppm
11.88 (bs, 1H), 11.80 (bs, 1H), 7.81 (s, 1H), 7.02 (dd, 1H, J = 3.2, 2.3
Hz), 6.42 (dd, 1H, J = 3.5, 2.3 Hz) ;: C4HsN;O (MW, 135.12), LCMS
(ET) m/e 136 (M*+H)H1(M*+Na) m/e 158 -

4-SE-TH-UHEIL IF[2,3-d1BEBE (1). AF4-FE R -TH-TEIE H[2,3-d | W5 IE
(7 306752 » 22555 H) 7y ORI E BACHEER (10502 » 17275 » 11.263%
H5088)F > BE&2078 - NER NFEBHIS#E > Ak FHIHEE
FRIEE AR > WKE20%REA LB RLFREL Z 88 - LA
HYVEBERE > FEODR307H#E - ERERESY 2A12£60C - HfFHEHM

EIEKGS A ) B dfBH - FF@ERH2057 8 - W8 18 0 TORIIIR B 5 -
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LIFEPpHET.S « FEIRINK > URFPREKF20°C - FBEIBILEIUR
Yy LIOKFe oy ek » RALEZERFEGOC) ez - EHEYEENEEEE £
Feoh > MAESOC THRFF LS/ » FFE AR LRI - fR50C T HE#H20
TR o RECHERY R EUEIE o (ERTE LB IRIR S £ 9002 T - HAEIKE
Fal o WIRFE - BEEUUEIURY) - UM Z AR JEEIRE  K
fEEZE AR (40°C) P EZE - T 15 4- S AL -TH-IE I 5 [2,3-d] W e (1 > 227
w0 HiEw £334.8%0 0 67.8%) 0 =G EEOERMEER ERZE—F
R R E L SN Z BT B EY)(5-10%) » BERAE 2 =G 21505
i o BN 0 'TH NMR (DMSO-dg, 400 MHz)dppm 12.58 (bs, 1H), 8.58
(s, 1H), 7.69 (d, 1H, J = 3.5 Hz), 6.59 (d, 1H, J = 3.5 Hz) :

CcH4CIN; (MW, 153.57), LCMS (EI) m/e 154/156 (M*+H) -

OH I cl o
POCI; (3-5% %)
Nl = DMF {1.5-20% &) r.i s NH3 4% MeOH + (2.0% &) ni\ H
o
kN/ OH o kN/ I % 55-60°C N” NH,
8 9 10
C4HaN;0; CsHzClN,O CsH4GINZO
P8 112,09 T B 17699 sF#:157.56
cl
PhsP*CH,0OMe CIr S
(11, 1.05 % %) Cl Nm > A
'BUOK (105 4 ) NJ\T\VOMe OIS NN
THF, 20-25°C &N/ NH THF, B it 4K -TH-mk o8 3 -
2 [2,3-d]-z %
12 1
C7H5CINSO CsH4CINg
%F 4% 186.61 S F5 15357

4,6- _SELE-S- R HEEOY). NEABRBEBENES AR} - 25
s~ PV KN iR PR ANaOH SR SR/KIE R o 2 STHSIEMN > (ER b
ROLTE > 105725 H > 4.82F BV /K EE T 28l - £20£2°C T » ZFEIRI
N,N-Z H AL B g fz (DMF > 3202 71 > 413855 H > 1.85E &) ° IR
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~100Z F-DMF (~0.5/NE)5 » 3245 S (B (B F o 31 (8 2 I P L O 8
10°C « IR > AERSUMEAHIE-2C « < 8°C T » FRiNHLes
DMF » [E4Z2.5/NB5 o JERT s (9 T s B PEEEIBE - % DMF . 375
HISERRES » FR ST 3-5°C THBEE0.S/NEF - DB 88 53 Z0R N4,6- 30
WEUE(S > 2507 » 2.23285H) « AERINGIZ 52 —4,6- “FUEIEIE S o K
REYBEERTBE o [ eS0T R R % 12
C o FEGE0.5/NEF o IR E4,6- HRIEDE > FEAL0.25/NEF o (EBEE
SR 1 238 N 27°C - (I SR (RFS 1 25-27°C F » (B r B
AHT s EHERES RN S ERTRB AR AR RBEEER - 4
REJUNEP » RICEGE S8R » RSB IBINE 45K 4955C
T RECRGYBEmEET  REEE IORMBEES o Bk
B I M R R S A L63°C AR IEB R TR 8 Sk
T - EEEAR A 2 IIE > B EEHORRIE R (49100C) B ik - A
4995°C T > BEAAHCL B8 7 AT iR RR L FLIZ SR & W B0 26
B - 490.5/ N 15 0 BT ERTUE G > 2L BN R BB R E 115
C o 125N - R FAREF2.5 NS o R S A A B =
A EEEB T - {0 REEGAE45-50C) T R B EPOCL (BT AN S) -
FA207H 5 BER AL+ TR S 0 R £ % 5 H,0 (ST %
TR > DURH & AR ST E38 - DUEOAC (2 x 37+ 1 x 27F)
B EKREY - 6 B2 BIOACEERLIH,0 (2 x 2.57F) + BIFINaHCO,
KERATF) ~ BAKF) TR UNaSOBKEE IR - I8 + R Ar EE (1
35C TR T RYE - s HE4,6- S MEIE-5-FRHEE(9 > 27057 > Mg
F39555 » 68.4%) » B EE RS o (552055 863 2 MBI E 5 5 £

K{
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B (F£90-100°C T ZHEAERE » 225250 &li(L > JE1F15.3 7 4li4,6- &%
BE-5-FEHEE9) - HEGER  HAEEZE MFEREENEO(NFE
RF - FHEIRETT R IB/KEEIERN - AFBEEHCLZ PR » FEEA IR T —F 5
ZH o BB EOACEI IR 2R &) » WBIE - IR B MY
B o IEIREIH,0 ~ BAINaHCOs/E R ~ B/KIEMR - LANaySOL R KEZ kR -
BE - BAERE TR RIBREAAPR S EER) - B9« 'H
NMR (CDCl;, 300 MHz)éppm 10.46 (s, 1H), 8.89 (s, 1H) o

4- i - 6- F B M IE - S- PR A EE (10). K57M NH;3{EMeOH ™ 25 R (265
27T 1.86025H - 2.08 8)/KIN%E4,6- ~ZIENE-5-72 HEE(9 > 163.75%
0.9301 = EDAEHIRGI) T RN > FELL.25/NE - [ EIRE 201218
WhnE26C > He@RFRP K - HEIDRA2E] > DIORFF R ERER =
26CT o BB IRAC =R N EAE3.5/NE - AREBIBEWERER - M
EtOAc (171) S MRE RS o (EIRR Y JREE T R4E - 0RF B AG LLR SR/ Bl (2:1
v/iv e 600 BT EL - MR > KEZbE o JEIRT1. 1 4- B -6- AR IE-5- 7
HEE(10) - HeEdER -  BEREREVBREZRIBERHREHSINZ10 -
MEVHERE ZBERZER > L5730 EEOAc (L.25FF) B REH 1.5/
r > B8 > AARINTHE (750270 FRFF /N - K8 o (EEtOACEITHF
TE R B AL BE TR o LR P B G DL IR/ BERE(2: 1 v/iv > 450
TRIORHEL - IR 0 REZEE 0 MRS 44,150 4-H AL -6- AR LE-5- 74 FH B
(10) > He=@EfE o 4-FE-6-F AW E-5-F8 HEE(10 - 115.25 - HaH
1465 ) G ERBT78.6% - B 10 : 'H NMR (DMSO-d4, 300

Fm
K

MHz)éppm 10.23 (s, 1H), 8.71 (bs, 1H), 8.55 (bs, 1H), 8.39 (s, 1H) :

CsH,CIN;O (MW, 157.56), LCMS (EI) m/e 158 (M*™+ H)
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6-FE-5-2-PRKELIGE) HIE-4-Ehg(12). [H(HEEHER) =FE

A b# (11 - 276.05¢ » 0.8075 H - 1.1 &){ETHF (1.570) 1 Z BRI
JKIE e 24l %2-2C » WE-22-3C T » /INITHFF 2 1M KO'Bu (807%
Ft - 0.807HEEH » 1.LIER) » BELS/NF - HRABERGYN-22-3C
RN - 818 R4-Be B-6-F B WEIE-5-F8 HEE (10 » 115.275¢ »
0.73383LH - 1.0 E)ERFEA 2 SN2 EREY)+ » (£ THF
(2002 F) » DLk Ees Bz F - f£R B - RERERE-3 £ 13
C HigEw - ERERE TREEI0CE » Bixeala Wi RIERS
YIREVE R R 0 RIBREA/NE - (ERJEREYISAIE-2T » HEH DS
NN AINH,CUK AR (1502 0 i S FEZA M, - (HOR &N B T R4S »
LA Br K ER {7 THF - £ B YI{EEtOAc (37H)EAH,0 (171) Z I {E 77 i e
B o BAMAHENE - DB EE 2 R AMEYE - A& LI2N HC1 (4 x
250 % FF) » B E LA3N HCl (2 x 2502 ) ZHL - & ff 2 HC1ZE 8 DA
EtOAc (500=ZF)HZEH - A% L\ ELIHIE > DEBRRAEDE - [#
JERIS K/ ERKR 24l - LL6N NaOH/KE K% £ pH 8 » ILAEtOAc (3
x IF)ZEHL - & & ff < EtOAcZ R LB K (1) JE % - PANay SO, M 7K #Z
g Bl (1050) KAV B (1050) — B U/NT - fIREYEBLE

JE » DAEtOAc (1F1) MRy i 8 - fIBRIRYE » LR 2 EtOAcH]
BERE(S00Z 1) » (ERTE L = ta B ERSE = B2 TR IR/ - B R HE
6-FE-5-Q-FEHEELIGE) ) WwrE-4-ElrA2 > 72.35% » Hif F136.257%
53.1%) - #FHHBI2M R T R IE - fEE— T b - fEHR12 7 50k
Q3T FEEEHT4i(b - LL0-35% EtOAc/BELE /A HE » i 1.75 40
12 > B H@®ERS - HRBE/ZEZEY 2 V2D8E6Y) - BIN12 1 BNE-ZBEY) 2

it
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'H NMR (DMSO-dg, 300 MHz) : Sppm 8.02 (s, 1H), 7.08 (bs, 2H), 6.92
(d, 1H, J = 13.1), 5.35 (d, 1H, J = 13.0 Hz), 3.68 (s, 3H)EARIN Z- B FE
%) : Sppm 8.06 (s, 1H), 7.08 (bs, 2H), 6.37 (d, 1H, J = 6.8 Hz), 5.02 (d,
1H, J = 6.7 Hz), 3.69 (s, 3H) : C;HzCIN;O (MW, 185.61), LCMS (EI)
m/e 186/188 (M*+ H) »

4-SE-TH-[HEME 3£ [2,3-d1HERE (1). KEHCl GZF)/RMEHE6-R

B-5-Q-HRERELFEE )W IE-4- (12 > 70.0% > 0.37843Z H. ) f£ THF

(7002 ) ZBFBN > WAATE I 2 R IERE Y INEV R [OR » FRET.S5/I

o FURBMT - TPREORBIEIR - HIRZR AR o B RIEM R BTSSR

R EREY LAl 2= 0 HIRFEEK o IRIIEFE NaHCO;(1557) »
G ARER &Y =R N RFE LIS - IR (T5) ~ B BB (750) K Na,S0,4(20
) HEOREYME240TC - REV LAl 221 » W B =
J& > DATHF (1A MRay 5% L8 - (RN BB NRYE - H TP R [E
BEAT BB TRz - JE1SMH B4- AL -TH-[ LU FF[2,3-d]ERE(L » 58.15¢ »
Him £58.15C - 100%) - B=EBEERE - {£50-55C 1 @ (HLIHHEYER
EtOAc (1FH)H - AL LUEMER G EE - FHEEYEIE - FER B @y

L DURBVZEtOAc (250270 ke % £ 5 - (HIRIRIR4E £ K4Y500
271 HERRZFEFE o [EILRIF IR A A1 E0-5C » R/ - 24

ZBFE BB EER - FEEEZE > MEAd4-AEE-TH- LI FH[2,3-d] 1 L
(15455 » Him F58.17%8 » 94%) » BE®ELE S - N1 'H NMR
(DMSO-dg, 400 MHz)8ppm 12.58 (bs, 1H), 8.58 (s, 1H), 7.69 (d, 1H, J =

3.5 Hz), 6.59 (d, 1H, J = 3.5 Hz) ; LCMS (EI) m/e 154/156 (M*+H) -
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<
-5,
HNTR NIS HT}J}_, TMSCITEA "H}_'
N N —_—" N=
H,0, rt THF,0°C - it
13 14 15
CaHsN; CiHalN, G oINS
5F % 68.08 5 7&:193.97 ¥ # 126615

16 18

iPrivigCl
>—o—s’0 HNY, O PP o’LN N
<} ﬁ;:}_ab Z°0 o ﬁ;:>_ab
17

et i e

THF, 0°C - rt HCI F & 19
CgH4sBN;O5 C+3Hz3BN,05
S+ &:194.04 %1% 266.14

4-BEEM(14). NEFRRADE - NER - B RIEHR T 25
ZIEHRLT o ASIEMEME(13 > 4505F 0 6.62 5 H)ERVUG BRI (5TT) - (HIR &Y
RENE10°C » A LU A o Z0AN I N- bt B 3 30 g 50 B (NIS - 1490752 > 6.62
HEH > LOEE) - #HRIERSY((IHERFROMLE R MREF UNMF(IR&EZ
2 HERT R T E MR - REIRERIE I ) » 2A1R » FRSYHBIE - BB REE
THERTHF - (EREVIRFREER 867 T > RBEFBEEYE - &
M E0 JE DA B AN (OB B A 7K R (2 x 35F) (CHRRE R 23 =) ~ K2
X 3F) KB /K QI MR AR - (BTG LU BL AR /K52 6e - B8 > RoAE Rk
BETOR4GE - AEEZERGET > FR30°C THIBRAIR (K - HEG4- M AL ME (14
113857 » Him [1284.15¢ » 88.6%) » HHEERECER - Bj14 1 'H
NMR (DMSO-dg, 400 MHz)éppm 13.17 (bs, 1H), 7.93 (bs, 1H), 7.55 (bs,
1H) ; C3H3IN,(MW, 193.97), LCMS (EI) m/e 195 (M*+ H)

1-= HE eE-4-BER I (15). REF RS HE - fSRADE
PR IRIR s R BAH 2 i o ARiE A EL IR (14 > 2005¢ 0 1.03 5L H ) B
THF (27F) » fEIBIRT > BII=Z(TEA > 15827 > 1.I3EH - 1.15
2) > HEMPRZERRKEBABTAAZE0C - FEIFRT - RITEE
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= HEWG(TMS-C1 > 13727 1.08KEH » 1.05EE) - WHRERH - &
HOREEFN8T - (RIEVEEmRT - HELUREE - HEZRIEE
BRESRE) ERECIHERE > BlRLE - RERIEYIEEE =1
[ IEHFEGCENRE - HEBRAENI/NGFE - #2605 T 58 il (S g Z AU 0 /A
B B 28 ROE R o DA ERRE - DA IETMSKEE(ER) « 2A31% @ B
BREV LR QIR - BEZNER TBRIE - f£KE T~ BREREERE
B R ERE 2R as LR R o BRI R LB ()M - B RYE -
[ AS FAR IR GER TP B - RIS ORI (R Ry B - ZR1% - RE 5 B WA Rk BR
(70-90°C - #£490.5FE 1) T i fKugelohrZ& 8 - 115 1- = H ELBY b B -4- bl
EROEmE (15 - 263752 - Figm F274.15¢ > 96%) - Ry eE il o (R TMSEH
REKEE - BN A—BERFIEER D) - #EF > EACHHEI-=H
B e AL - 4- i ER OEE MR T 35 R B RS R M (I B2 B B 2 N A W B b —
EEZS 17N 11 BB -
4-(4,4,5,5-PUFE-1,3,2- S {0 B -2-5) - 1H-BEE(17). 7Y EEA 1R
B - ARALE - NRRF R BT - BE- = A A
4- i ERIEE MR (1S - 225,152 - 0.85E H)BTHF (22002 7) - IR &1
KIBRIE /KB N RAlE-6C » WWAREFNEBOC ZEERT » RIMENER
{E8EC2M > FETHFH > 51027 > 1.02EH » 1.2 8) - EB/ KA Z
HEHFEGCEH - HAELI107# R BR8N - WR\aEEd » ik
B8R n2- RN AA-4,4,5,5-VUR EE-1,3,2- &0 h B (22 PN B0 B o oy =]
fig > 16 > 347=F - 1.75EH » 2.08E) » RFREENROTC - fLRINEI1/2
Z WAL &EWIE - BEEEEREMRID - EHOREZRSC(IEMEBEEE
B ARBIEER) - BE - BEWIN0C TR0 » ABIREE

WEm
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om0 FELEU/NEF - R =R MR SN o (B EY 28126 TC » O
INNNEEFI EAE S AR (2.271) » FEBEEIREN I E25C - KOREYBEES
riE o BELIRERAOMERE - olERE(REBRGFELINKES) » AL
A IE LK (6 x 2.27F) ~ BE/K(2 x 2.27F)FHAE SRR - DU B2 0 it 7K &2
e o MBIE 0 RATIER T R4S o (E S IR BIEE 4k 28 4% - M 154-(4.4.,5,5-
PO E-1,3,2- S (A B -2- B - TH-FEME (17 » 90.3%7 - B 3m F164.97%7 -
54.8%) > BEOGERE - B 17 : 'TH NMR (DMSO-dg, 400 MHz)8ppm
13.08 (bs, 1H), 7.94 (s, 1H), 7.62 (s, 1H), 1.23 (s, 12H) ;
CyH;sBN,O,(MW, 194.04), LCMS (EI) m/e 195 (M*+ H) -

1-(Z&E Z5)-4-(4,4,5,5-T0 FEL[1,3,2] — & 0 (A B - 2- 5 ) - 1H- DL ik
(19). NEAERWEBRIES - B - BRI} - RHEKN, ADE 222714
SHEEM R 0 BE1H4-(4,4,5,5- 70 - H B [1,3,2] 2 &8 0 {1 [ -2- & )- T H- opp
(17 > 142807 » 7325 H) ~ HER 9.5 R LA LR AR (18 » 790.55¢ »
1050 » 10985 H » 1.508 &) - &N R A& ERF Z4M
HC1 (502 71) » FEL1057 88 » AR AT B2 R IER & YI1E35-40°C N7
NEF - BB AEHBEAER - ERIEFRGCE T &I KE - A IIE E
NaHCO;3(13052) » HEFOEEPRFE UNT - 28R BIE - EIRRFYREE T &
46 - REBEGEQROOZET) M2 EBE Y - B4R bEM - BB E
GG > WAE B ZE R F ek - M 1-(L &8 E L E)-4-(4,4,5,5-T0 H A
[1,3.2] ~ &M E-2-E)-1H-HEME (19 - 1.896 4 T » Haw £ 1.948 % T
97.3%) » BEOMBME R G EE - BN 19 : 'H NMR (DMSO-dg, 400
MHz)oppm 8.09 (s, 1H), 8.58 (s, 1H), 7.62 (s, 1H), 5.55 (q, I1H, J =6.1

Hz), 3.37 (dq, 1H, J = 7.1, 9.6 Hz), 3.12 (dq, 1H, J = 7.0, 9.7 Hz), 1.56
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(d, 3H, J = 6.0 Hz), 1.24 (s, 12H), 1.00 (t, 3H, J = 7.0 Hz) :

C13H23BN203(MW, 26614), LCMS (EI) m/e 267 (M++ H) °

O~ B
#ho ,L >_ 't
HNTYY 18 TN 16 /’ :>—B

N —  J s —

1% 193.97 %5 & :266.08 wF € 266.14

1-(Z8E: ZHE)-4-BE:- 1TH-IEM(20). 28 FHMEHEES - 2 - N,
ANOVE R % ftas < 227 H4SEBEAR T » SRIH4-BiEC- TH-IEME (14 > 1.004 7 »
ST6EE)BEHAKAOHA) » RIS ELIGER A8 » 5577w » T40EF -
7.735HH > 1.588) - NIRRT > Bl R EEF 24M HCI (32%
Ft 001285 H - 0.025F &) » &S - EEZEHMEORNE O &RIFR
TR o BERGYI/NLINELE 35-40°C 0 FEEF 0 AR AN EVE K440
 PEEEE P A [ 8E AV R - BRETREEIRR - K REREWIE
REJA0C T HIESHM0.5/NE - HEIGC R R IEC SE sk fy 1k« (H7ARK
AAlE25-30°C » HIRINEEENaAHCO;(108752 » 1.295H » 0.25E &) - ¥
R IR Y 2R TR UM > DIEERHCL Z 56 2 A - 281% » IBIEIE S
Yy o AL EEEIRAL R NIRYE - (ERE RS D8 - E 1-(ZRELE)-4-1
Eo-1TH-0EME (20 - 1.346 07 » BEwm 137307 > 98%) » By ik e (il #a O
2E89-93° » £ K&J1FET) » BAH20 1 'H NMR (CDCl;, 250 MHz)dppm
7.61 (s, 1H), 7.47 (s, 1H), 5.46 (q, 1H, J = 6.0 Hz), 3.48-3.23 (m, 2H),
1.60 (d, 3H, J = 6.0 Hz), 1.11 (t, 3H, J = 7.0 Hz) ; C;H,IN,O (MW,
266.08), LCMS (EI) m/e 267 (M*+ H) «
2-RINEE-4,4,55-UHE[1,3,2] &K MiE B (16). K i4H B2 5
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B RIETEES - No AOE KBS ZSHASER DAN FE o ok o G 451
MEEZNES(2.673H > 11.5EH » 1.ISEE)E MINE (11792 /7 » 105
H) » FRPZ R EYI B (80-85°) M INEIBR - A% @ RS /A4
FFOR > B 2 A 24510 Vigreux B - R H S KAV Z 5T 45k
oo fREYAERRBIT TN ER TAE - (EBREH B R2-INER B
Bf 52 PN S 2 {646 BE A 05 (i BE90-180°) (GCH) 18 @ e 2 R4S 2- R
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