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WA RS i, HIL] NI A B (R 3C) MIFISCRERT . 35 A% b 2R AR, U
AILETA A SR B/ B0 R T A4 e S b g PR A BR 2 B . Ade 2 B BHE
AR & kA TR TR R T
[0207] 284510 5, 41 HY DA 2]
[0208] T HEEEFE  HEAELE (- —HERELE.2- —FE -"HELE) ;
THREAENE (- ZRRERERNE - ZFREIEAI - RRERENE) o
AP R EAE O (1- ZoEa I O3k 2- ORIk o) s ORI
(1- ~ZIEFENFE 2- LA T -TNEE 3- ORI NE) . FNEAEOE (-
FAANEERIECHE 2- T RN ) W -2- PRI [2-( ZREEE- &
B)- OHE - m AR ] P -2 (SR - 43 ) - o3 - A ] NI RIE I
2- F A - OO 53— RN s FAESE s QIS s TNESE s PRI TR 2- PR LS.
[0209]  RIARJGESE F b ST HR ) X R e 1 R I — AN B AN SR A ST
BAH RSN AR 22 )R T E A B B s X/ fTAE M ER S RN, )Rt T
T CESE (hydrohalogen chains) AR i ACSREE 20 ok, H AL A 450 A H
B (R 30) BIRSZRER . A7 i A SRR AR, W)L mT AR A 5 A S R i R 5~ AR A% S ST
gl AR 2 HUAR
[0210]  HLAISZH A T F3C
[0211]  —CF,.—CHF,.—CH,F.~CF,CF,.~CHFCF,—CH,CF,.~CF,CH,. —~CHFCH, —CF,CF,CF,.~CF,CH,C
Hy\ —CF = CF,.—CCl = CH,,—CBr = CH,.—CI = CH,.-C = C—CF,. -CHFCH,CH,. ~CHFCH,CF, %% ,
[0212]  RIEBRERE A IRA/ BE T
[0213]  FRHEIE T IR BN R ER BRI S B IR SR IR 1l 10 5% 7~ 255 1] 5 AT 40 A
IFAEANR (NG ) o AMBRZIRIERRATFEDR D — DA, (EANTE T F R R
TEXCNEM A, 2 NIRERAE— B e ER D 2 M RIE T BRI, — Mk
T CHBJR ) 4 2 DT B IR, WOl HEmT 78 B Ay A S R0 i 5 AL e
SEHIA SR B Bk B SR BRI W] 8 H A 2R G AR APT o B ) B e 22 4
¥
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[0214] 256 F, H1 H DL R A28

[0215]  FLERRER, HOAI -

[0216]  FRNZE BN T 2% RS s O3 S M BR RS

[0217]  FLERJRER, AHAT

[0218]  FRTA —1-M2E sFRN —2- IG5 s B T —1- I s T 2 M3 IR -1 4R 3 3R
IR =2 Wk AR -3- S N E -1 - ML IR 2- M EE SRS 3 RS S ERBE -1 M
IRBE —2— I 2k s IR R —3— M dE s BRBE —4- M2 s IR T -1, 3- M2 s -1, 4- 4% S ER
-1, 3= ZUHEE SIRR -2, 4- RS SIRE 1L 8- RS IR - 1L 5 TR S IR e 2,4
WHd M C -1, 4- 2% C -2, 5- RS

[0219]  XUAJEFR (HLFIFIALAN) -

[0220]  XUFAR [2.2.0] CFE s X4 [3. 2. 0] BRZk s XUFF [3. 2. 1] 25 s X040 [2. 2. 2] =F5&
KA [4.3.0] T3 (\EEHEE ) sOUIR [4.4.0] 283E (425 ) SR04 [2.2. 1] BR3E (FRIK
Fr3E (norbornyl)) s XUFF [2.2. 1] BF -2,5— —f&dE (UK —2,5— — 3= (norborna—2,
5-dienyl)) ; XUFH [2.2. 1] B —2- M 26 (PR UK @ 25 ) s 030 [4.1.0] R 3t (P e 2%
(norcaranyl)) ;X —[3. 1. 1] BEdt (IR ) 5%

[0221]  BRERJRER (HLRT S ANHLAT) -

[0222] M2 [2.5] SE5E 02 [3. 3] Past 02 [4. 5] 2% —2- 12,

[0223]  BRGESELEIE R R EOCAES PG O0 T ) SO I BEdk SN SE A & o Fede BN
B 5 v B8R H O3 BT U Qe AN ZE T th b2k 5 BN L R n (B B T
RT3 B R IR R SE I o B IR NI BE IR I BRI RE AR 2 SRS .

[0224]  FFFERREF R D DITERIFIH -~ BRI . 7 77 TR AR, WE 24 Ff
THOLT s BT A 7E I s A S B SR - A BT () AR B Z U 53 B B nlE R
ARELHHT ARG TG B TS o 7T,

[0225]  BLASERISEA 2 TR 3T -

[0226] L ZEEL EUSAE (2,3- “AEIE) (1,2,3,4- PYSZEEE A,

[0227]  JF2EAEIER R W ESCAE S MG O T &) S MBS A bk 5 5 B A & Stk
MHUREE S v B H XA 7 T U BidE 5 057 FE ] 78 W N 55 ] Hh 48 Hh o T8t B
IR R R i 4 o e S0 5 0 B 1 M AR AE 2 MR A A

[0228]  LAIFKISLAG 41T F 3 -

[0229] I s1- RIELHE 2- RE LK KR LR s R RN RS

[0230] 5 HEERREA BD D EMN R THEEZI, 5N J7 5 803 b 3 AH
Lo, S H — A s 2 M te o sk B & SR AR B B AN B 28R PR B AR — A el ®
AR IR T, [FI BTS2 A AU AR E 1 o A 2% 5 AU, IFE SR Ol T BT A
TEFTA WA AR/ BEUE T-AA ST  BREURER 2 B . 4% 5 2 B SHE AU ]
LR ARV TATEEMNE (BARE) 59 FE,

[0231]  HLAIKISEAG 51T F 3o

[0232]  HLERHRTTIE

[0233] MR J& ,%%% sHEL IS 55 ST AR L s R WA L 5 S R A S MR AR TG 5 L A L 5 IR s
F s ML S PUMRSL (I WL S IR IL SO RE L IR E L AR SIS RS e
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HE -N= ) LIk -N= ALY e L N- A s WERE L -N- ALY IR I N- 4]
1) sWRIETE -N=- S840 s U@L —N- A0 HEMRIE —N=- 4840 MMk —N- 4L SPE
ML N- SEARA) W TR N- AR s SRR N- AR DY MREE -N- A
[0234]  ZIFZLTFIE .

[0235]  WG|WRIEL s S| TE S 2R FF WA 55 s 2R IR ey 2k S 2R F Mt s 2R IR R M IE s 25 F S
WEMe L s 2R I S R ML S O T IR IS 1] MR 5 e W BRJE  ER O s M R bR 55 5 MR AR S 5 K
T W MR TS s 2R I MR SMgMR L WM T AL g L 5 K MR JF bp e 2 5 ZEE S s AR
FE A FF T S 2R I A I s DU S I 5 MRS s e IR DD e s
IV EY I 5 S 2R IR I s IR nibive ki 55 5 2R IR DY AR 28 s R R I
Wy 5 PG JE s R (A 5B G2 (benzodiosolyl) sWyWEmeE s Wy MERREIL S itme IL
PR IR TEL IR s b e 2 K R L s T R R ERE R R R R ERR
HE s TEOR I R EERIL TR I TR I s/ E R (cumarinyl) sRHEEERERE A
fiil 7 (chromonyl) ;2K &ML —4- B (chromanonyl) ;PUSIMEMKES ; — & MEmhEs ; —
SR s —E L s A B U R s AR T YR s AWML AT E
HE s R FFIEMERAK R I IR IE N- S A WIS -N- S ALY s A IR -N- A v
WAL —N— A4 s MIbR I —N- 8464 s Rkt —N— S5k SRR 2E —N- 8408 Wl
B -N= AL WML —N= SEAL Y R FFEMREL —N- S AL 5 2R RIR MRS —N- AL s 2R OF
MR L —S— SRR IR 2L —S, S— %

[0236] 05 SELEIER IR TR PG00 T ) SOE bk 5 2205 2E M A & o Fede BN
HUAREE 5y T 4 H X 2R 5 BT B o Bedik B 28 o7 B i R vl AE e R 28 Fh 38 T 1%
H BT AT B S0 4% 0% S 9% B I 0T ik SRR TR I8 B o Je 80 4% 05 FE 1) A
TIHIMFETE 2 NEFAMALS T,

[0237]  ARIEEZLILE AL ZFATE B a0 bSO e SR e R A, fER 3, — e 2 A4
S5 —CH,— 43 S A7 Mg 5 [ -0 —S— gk -NH- B e, sl— A a2 A = CH- g P =
N="E e, [ AZ AR DS LA L 5 AN R R 7, ) 2 DNEJR T2 18R 2 AN R 12 R 3 — A48 R
T 50 AR 2 D — AN I HEEEE 5 — N AR DU A 25 A2 ) A%
JR 7 0] B B LA AT RE I SEALET BE (B — MEAR —SO- X =S0,~ s & — N- M) 7745 WIF
PR e S/ AT AT ST R T, 24 ek B IS SR IR B0 IR R R MR BA e PR A it
T2 080] F3 A0 70 AT AR (2t ) o R AMHZ BT Ie I R
GHFAER D — DX, BB S IR R EXA A, 2 M EESILEE R 2 4
KZR o BT, — MR (IBRIRT ) 4 2 DI 47 28 e I g U, )
FER PG OL R, BUR AT A AE BT A 8 S A/ sk 5UR 7 AR 15 e ST ) SR B AR 3 2 B
FRIGERE B BAE A BURIE T & I R WAETIE EAL B S 7 F iR

[0238]  EAASFFEI MY (RS 41 T F 3.

[0230]  FRIRZEER (HBARAAT)

[0240] DY MRIRTE 5 bk Re 56 L IgE BRI 5 K M bt i 5 W WA o G 5 WDKK A BR 5 s M 52 2
ML AR IBR 2 s WR I 2 S WR MR s PR AR St 28 s B AR IR U 28 s B2 0 T e 28 51,4 84
CoPE2E s BAR A PE T8 s R A4 MR B e 2 5 i I S A i bk 2 (thiomorpholinyl) ;&g
Wk (homomorpholinyl) ; Ry WRWE J& 5 iy Wk MR 5k 5 /ar bt MEh WK 5 5 i R Wbk 2k —S— 4404 s Bt

66



CN 101796045 A WO B 19/155 71

k3L —S, S— A AW 51, 3— ZAUER I s DU S M 5 DY S MR 2 5 [1, 4] A
B EE 5 DU MEWY IE 5 R R BRI S, S— 5L 5 WE M Wi 5 ANt ML s Atk
s AL AN rE Sk s A WENE AL s ARG R ; AL AL DY Sy 2k -S- 4
1y s VUEMEW 2 =S, S— 5 M) ;s MBIk —S- AW 52, 3- —EH AT T 44 (2,
3-dihydroazet) ;2H- MLMEIE ;4H- niEAGIE 51, 4- — S nbmEdtss,

[0241]  XUIARZLEA (RN ANEAT ) -

[0242] 8- Z ¢RI [3.2. 1] 9F 3 ;8- B AL XL [5. 1. 0] 2 F ;2- 4 7% —5- A A4 W
[2.2. 1] BEdE 8- S A% —3- B AU [3.2.1] =3 53,8 %% - WA [3.2.1] 2% 52,
5= R - WA —[2. 2. 1] Pt 51— B 2% - AOF [2. 2. 2] =224 53, 8- R 4% - AUF [3. 2. 1]
F3E 33,9 TR - WA [4. 2. 1] T3 52,6- R - XA [3.2. 2] TR,

[0243]  WEIRZREA (AN ANERT) -

[0244]  1,4- "4 2% 18 [4.5] %85 ;1-4H4% -3.8- Ay -1 [4.5] B8 K 2,6- — A
% — 02 [3.3] BREE 52,7 RS -2 [4.4] T35 52,6 RS -2 [3.4] 3 53,9- =R
e — W8 [5.5] T—hidk ;2,8- ZH Ak - 1R [4. 5] FAE.

[0245]  ZUBEIELEIERIR FOCAE S M s DL T 5 o8 IRe 2t 528 e R AL & o bk
VEA BRI 5 7 F BRGER H XA 2 e I T U o Bk 5 Ze R b Jk (R e v] AR e JE N 22
FHIE 1% B I BT B DR 7 DL AE 24 e 2 O Id o 18 1 B i sk AR 7R I8 3
Fe 3L MR A BT I B BTN REAE 2 AR S .

[0246]  RiE “HEEUAR” 245 5 % B R ¥ BERGERM SR 745 — MRl — 4R
T ER. B0, AR FAAEAET B A, WA PR R A AT A AAR 4 44
(HJR 72 BB AR ) M€, AR R AT sl 2 B PR, 49 2 B HH A6 R
B 2 A FA BUARTE T U

[0247] M EULELT= S, = NR.= NOR. = NNRR., = NN(R) C (0) NRR. = N, Z& 0] {{ k% J5 -
bR , T A B IR = O IR AT A 2% R A RS . — T &, A RS AT
IAEAE S B MR R AL AT B B A 2 AMEA R T, AR, 5 U i A () 48 Rk R
TIERNER 7 E BB PSR B O BUREE B AT BELEAE 55 B IMA R 1K)
F:[] -CH,- 8RR bR

[0248]  [Ritbz Ak, ARG “TE B EAIE” Fom—J7 il TovemiE & By — - B
A 2E RS E T I JR I AR

[0249]  FEFASKEURIE T H ik H HAAAHMN IR F AR (I R GR 4% ) ml sk / B3,
A7 B AT FHAZ R B2 o F AN 73 T (R A i B AL S 4, T R 46 2430 48, S H
I AR AR I 5 A AT

[0250] #5415

[0251]

abs. YR, TR

Ac LT
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i M B

20/155 1T

abs. 4551, JoK I

BINAP 2,20 =X CRBEE) -1, 1 - R
Bn N

Boc BT AR

Bu -

c W

chex okt

d PN

DBAD AR IR AT
TLC R R

DCM —ET

DEA VAT

DIPEA N- 25 -N, N- — A% (Hunig B ))
DMAP 4-N, N- — PR ARtk
DME 1,2- “ I
DMF N, N- = FA S Ak i
DMSO AR

EE LR T

eq B

EST HL T 55 R Y

Et e
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abs. Y5 IR, oK I
EtOH L
h 2N
HATU 0— (7T- EARFF =M —1- B ) -N,N,N"  N" - DY AL — IR 84 VY Gl iR 1
hex O3
HPLC e e VA (%
Hiinig— B N- 4% -N, N- R A%
i 57
IR AR i
cat. AL, AL
conc. 7&
b.p .
LC VAR 3
LHMDS NIRRT RERL IR IEA (1ithium—hexamethyldisilazane)
sln. B
Me R
MeOH R
min aep
MPLC o s AR 0 1%
MS i
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i

AA

+

22/155 11T

abs. YEXTIRT, TooK )
NMP N— LA % A i
NP IEAH

n.a ENGEE

Ph i

Pr 8B

PS BARN

Py I g

rac S TE

Ry (RF) (NESER

RP S

RT =

TBAF AALIY T A%
TBTU 0-(RJF=M —1-FL ) -N, N, N' ,N' = DYFIEE — JIRes DU s il g #h
temp. A

tert. GR

Tf = PR R
TFA X TV

THF I ESUIRE

TS ESLIE
tret. TR EE I ) (HPLC)
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abs. YEXTIRT, TooK )
TsOH Xf 2T R
uv Y0

[0252]

[0253]

[0254] A B RS AE AL £ORE B BLR PEIR IR SEt45 1 32 45 B A, 3K 28 S 9] 7= 497 1 3 i
A A 25 Y ) 5 A it S 0 G BB AN i PR
[0255] A BT 5P I¥ il 2

[0256] %L
[0257]  FRAESA ULIH, FTA 1 S 24048 AL 24 5286 = v i B G v T i A5 21 ) e 4%
AT

[0258] XM / BRI RS QG T A DR U T fifi A7, ELAR Y. B S S AAR S $R AR
EDRPPAE (BB ) R AT,

[0259]  Fipe s AT HH Biotage hili& )5 | & #5 8k 1 CEM #ili& ] Explorer 91 T2 3 ) ¢ 45
(L 2.5 B¢ 20mL) SPAREAEREHE T kAT .

[0260] {43k

[0261] X T-ifil#& & I3l (MPLC, 1EAR ) 11 &, A6 H B Mi 1 lipore Hili& ffEfi (27K
Granula Silica Si—-60A 35-70 um) BYH Macherey Nagel fli& i) C-18RP- KEfIX (RP—- 4H )
( ZFF :Polygoprep 100-50C18) ,

[0262] )5 EMTAESIE b i Merck Hili& BB TLC RS 60 e ( A SO6IRR T F-254)
AT

[0263] il 2% 24 & Hs 5% (HPLC) A8 A eH LR il 3& 1 AT >R 8E AT Waters ( 44 #K :XTerra
Prep.MS C18,5um,30X100mm; &Y XTerra Prep.MS C18,51um,50X 100mm OBD ; &Y
Symmetrie C18,5 1 m, 19X 100mm ;8% Sunfire CI80BD, 19X 100mm,5 1 m ;8% Sunfire Prep C
10um OBD 50X 150mm ;8¢ X-BridgePrep C18,5um OBD, 19X 50mm) \Agilent (& HK :Zorbax
SB-C85 1 m PrepHT21. 2X50mm) F1 Phenomenex ( Z#K :Gemini C185um AXIA 21.2X50mm
2 Gemini C1810 uwm 50X 150mm) , 73 %4 HPLC ( e A7 ) A HT iy DR i3 AR AT -
Agilent ( Z#K :Zorbax SB-C8,5um,21. 2X50mm ;8% ZorbaxSB-C8,3. 5 1 m, 2. 1 X50mm) Fl
Phenomenex ( ZFF :Gemini C18,3 1 m,2X 30mm) .

[0264]  HPLC JJiil /UV Jtil

[0265]  H T3 Mk S it 5] 1) £ B IF [B) /MS—EST™ A Hl i Agi lent 3% i) HPLC-MS ¥4 (&
ROBAR IS S FUSKIINES ) K15 AETERN A BRI AL S HA TR B I TR] ty., = 0. 00,
[0266]  BLA& MUK AT -

[0267] A% : Waters, Xterra MS C18,2.5um,2. 1 X 30mm, #{4-4% 5
186000592
[0268] YLV - A HLA 0. 1% HCOOH ¥ H,0 ;B : ZJiF (HPLC %% )
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[0269] & MS = BHE 5~ FHEH B A =

[0270]  JFfirkl (mass) G . 120-900m/z

[0271]  FilfF3 HL s 120

[0272]  (Fragmentor) :

[0273] 325 EMV ; 1 B{E 2150 ;25K 0. 25 ;UV :254nm ;5 55 1
[0274]  JE4 - FHAR 50 L

[0275] S - L 1. 10mL/ 73

[0276] A1 . 40°C

[0277]  FRSE - 0. 00 4%k . 5% W7 B

[0278] 0.00-2.50 43BP :5% — 95% %7 B

[0279] 2.50-2. 80 43 %h :95% ¥ H B

[0280] 2.81-3. 10 73 %h :95% — 5% %57 B

[0281] 4k, 7E—481F T8 FH DL R 2 BA -

[0282]  #¥ : Waters, Xterra MS C18,2.5um, 2. 1 X 50mm, &i{F4% S
186000594

[0283] RNV - A B4 0.1% HCOOH 12 ¥ 7K B : A4 0. 1% HCOOH [
[0284] L

[0285]  Hil MS < BH 57 T BH B 1455 X

[0286]  JFifar LYo [ - 100-1200m/z

[0287]  FlffiEHL - 70

[0288] 25 EMV ; B < 1mAU ;25K :2nm UV :254nm BL& 230nm
[0289] 77 TE - 8

[0290] V5T : PRUE Lo L

[0291] YAl : 0. 6mL/ 73

[0292]  #1yE 35C

[0293]  FRE - 0. 00 43%h :5% %5 B

[0294] 0.00-2. 50 43Bp :5% — 95% %5 B

[0295] 2. 50-4. 00 438 :95% %7 B

[0296] 4. 00-4. 50 43%h :95% — 5% %5 B

[0297] 4. 50-6. 00min :95% % F A

[0208] AR EHIIMLAYDIE L T SR 16 BT i %, Hoi@ U EURE B B CgA
()8 Mo IXLE Ty IEBRAE A AR I BH () 7 A9 150 B T AN 2o HL = ORI T 2SR AR B AL A 0 1)
O PR R IR S ] R IR AR A W R A I, A AT AT R A B BT R BT B
A ERAR S PR I 7 1K 2% o SR IT IR (R TR A LA T & i il 4. ER
NFFERA 20 FHEA AL ST UEAT Ry B i A . Rk [ a0, Stk
V), IR SR (W KRR 2L ), B R SR ) WA N AR B K B AR E B R ) ) 5 1 L R
BRCHRR 2 VY o

[0209] SR W /5 FES A

[0300]
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R1
=7 =
NH, 1. HCI, NaNO, x N
HO 2 ——— HO NJ ._.—z-s——p HO N\N
R? 2. NaN, RS 3

z1 At A-2

[0301]  ZRAIER A-2 FI FHSCHR P OB 7153845, I8 AE NaNo, SRRV s 3— & 228
i 7-1 EEAM, H 5 BEWRNMN, BT HFSEAMD A-1. SEAAD A-1 K (HT5]
NFEF RY) FIFH SCHR TR0 575, AR AH R Z-3 CuSO, FIPTIR M BN IEAT , 345 A-2.
[0302]  FHLABIANFER R[5 72-3 W] i W A3 2 sl Z-2 4%, % 7-2 W] 3 W 73 2 s A
FHSCRk 2505 7775 05 B T Bestmann—Ohira 3857 & e BEAE, AT FH OB AT i 55 SR 9844
Al A UL e = R B £ (X ey 5 mT s D 7 21 B8R FH SOk L AN 77 VG ) » 15 B
T AL AT S BE (Sonogashira) UL B i ik 25 AR JE I 24 B 5 il ) FH pi AR IR M 15
FAE A R TR A R A ERAR (DK M R4k & 4 1 SE 36D BRI 1k 5 | WO 2007/121390 FiA
S SCRRAE S S INE RS2, HERI R 255 FEnT g N . A ARt 3
] A QDR AR iy AL M 3 | i A M i AR IE 5 1) Sonogashira B & VA5 2 71 8] 1%,
wn2- MNZE —1- A -5 = HIIRREIE SRIE —1H- RME 2- BRI ZE —1- 5L —4- = 3T
Fe CRFE —1H- BRMe 22— — FRIELAEIE BRI — nibme \5— = IR RERE L3t — WEmg (1, 5- —
B —4— = FIRREIE I —1H- i Ml 65— = LRI Z b — WEM

[0303]  DASCHER O AN )77 A ERSEALT- STk 77 2K, 0 n] BB i i 28 g N 77 153045 () 28
M A-2 1) R B P BB DL e 2R R A-2. PR, 9 i m] 843 B 2K R A-2 11
SEFT R CH e SR B BB 1 2 07 S AL ) Tl AR S B (FEZ 5 AR B AL ) e st
SR TEAL S N BRI RS R (AE 2% 05 FE IR AL ) Ak . FARME, AT AE R 24057 28R40
W) AT o 4 R AR AR AT AR B )2 Y (U1 ImannBuchwald-Hartwig.Sonogashira 25645 ) DA
FINZMEUEE

[0304] &k A-la (IR .

[0305]
Hoj\©/\NH2 1. HCI, NaNO, Hoj\©/\N3
2. NaN,

Z-1a A-la

[0306] > 3- 22k —4- ALK IR Z-1a(10g,65. 5Smmol) ¥ F 2N HCI (300mL) 1, /414
0°C, 5 WAHIR SN (5. 42g,69mmol) T~ 30mL 7K o IV VRV &, JF el 30 738 B S, i IS A
B (4. 73g, T2mmo1) T 30mL 7K AV VL, VS N 58 O FHCHE 30 23 B, JFBE S Indh e S5 . K
TE R A-La PTiE g, FI7K R 8005, B SV 1R T4 (HPLC-MS sty = L. 61 7380 :MS (4+H) *
= 178).
[0307]  SRALTZP IR, HIAHMAY 3- &R IRATAY) 7-1 SR HE B R A-1.
[0308] i, BEALY) A-1 W\ 3— il — XA PRIE L b B U NaN, . L- 2 R« 14 B il
(411 Na,CO,) 7E Cu (1) ¥ (11 CuT 5k CuSO0,) R (WHTHR MIEREN ) HIFELE T T DMSO
N3RS LG5 R, 3- i —4- L - 2K IR &AL A A-Las
[0309] A A-2a [P IR
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[0310]
\
N-n
N/
N N
HO N
z
H
Z-2a Z-3a A-2a

[0311] 4 1,5— —FJE —1H- mtkme —4— FIEE 7-2a (2. 803g, 22. 58mmo1) FH Bestmann—Ohira
RFH) (S Muller 28 A, Synlett 1996,521-522) (B-0,5. 964g, 31. 05mmol) & T* MeOH (75mL)
W I SRR (6. 241g,45. 16mmol) VB FEEIRBIFE 3 Kig, ismBE AL A-1a (2. 5g,
14. 11mmol) FF¥idE. BT, ¥ T 12. 5ml 7K R HLER M B 4l (3. 075g, 15. 52mmo1) F
28. 2mL [¥] 0. IM CuSO, ¥ (2. 82mmol) , HHXIR- G AL ZWRMFE 3 Ko A T /e, ¥R
YRR N 7K, 5KIRE, FRE NN IN R BRSO pH (1A 2 R YE pH A (pH < 5) .
P DTE S, /b & CIIEVESS, HAE S T Rds b T8 . A-2a ] FR ik EL AT B i
RP-HPLC 4} Bk 4lifk, (HPLC-MS :ty., = 1.59 438 ;MS (M+H)* = 298) ,

[0312] A A-2b KD EE .

[0313]

7 N

/ N A-1a - N
— —_— HO \N-.
Y4

Z-3b A-2b

[0314] % 3— ZBFLatiE Z-3b (956mg, 9. 27mmol) FE & ALY A-1a (1. 64g,9. 27Tmmol) ¥
T 35mL EtOH 1 20mL Z . BhfE, U hn 11, 12mL HiIR i BRENHs (1. OM, 11. 12mmol) Fil
18. 53mL. CuSO, ¥ (0. IM, 1. 85mmol) , ¥ ZIRAWAEEIRDIFE 3 Ko I T G EE, iR A
WILEWUE R 250, Sk A, JFm s in IN $h Byl pH {1 28 pH . (pH < 5) . #
TEREIDTIESE /D& OIEUEG, R TR T8

[0315]  A-2b W] A &b B B:AF B 808 i RP-HPLC 43 B sk 4lift, (HPLC-MS sty = 1. 33 404
MS (M+H) " = 281) .

[0316] &k A2—c [ 18

[0317]
(o]
- Q)
0 / N
F &_'} o
o] —
/_\N 1. bk Y A-1a N~N"N
2. Sonogashira e HO
Br 3. K,CO,, MeOH /
— — A-2¢
2-3¢
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[0318] i 3— R —5— FMLRE (6. 29g,34. Tmmo1) B TNk, H-7E 110°C k5 K. B HIE
ARG, AN DCM, HANUAHH 2N SR A 3 Ik H S AL B R /K AH A 22 pH 4, FHXH
DCM Z2HR 3 I, & FF A HUAH H MeSO, 5, il e 28 &« AEIRP AN Ff =4 (8. 30g,
23.9mmol) BVE T R AT, 5 Cul (471mg, 2. 47mmol) XU ( = ZEHEEREHE ) SU4k4E (11)
(838mg, 1. 19mmo1) F1 = FIHREAERE 28k (6. 74mL, 47. Tmmol) JEZ, JEAE 100°CHEHE 30 434%h,
B, W0 IN EhEg, HZKAHA] DOM 5HX 3 k. & FF B HIAH ] MgSo, 488, i uk, 728 %, FFil
S IEARENTE (MR CFt /Et0AC) 4ifh. FBREsHIJa, 2545 R =4, 2454 TS ORI IRk
7-3¢ (HPLC-MS :ty,, = 2. 14 4380 ;MS(M+H) * = 261) ,
[0319] ¥ TMS f# ¥ i %k Z-3c (1. 98g, 7. 62mmol) ¥ T MeOH(110mL) ', 5 K,CO, (1. 75g,
12. 6mmol) VR, FEAEZIBEFE 2 /o KK B E ALY A-1a (953mg, 5. 38mmol) \HLIA ML
%r*]fém (1. OM, 6. OmL) F1 CuSO, ¥ (0. 1M, 5. lmL) HFZIR AR 5 K. B
MREGWZE R, FKMRE, I IN Ehils pH AE A 22 pH 50 ¥UTHE pfA-2¢ (HPLCMS sty =
L. 18 738 sMS(M+H) * = 366) ZHL 30 738, 38t 1%
[0320] Rl FiX & D08, AHMN A A-1 8¢ Z-1 Fi1 Z-3 rhIa{k / BT skis S e 2 R
A-2,
[0321] Tk K IR A-2 1B & A T LU RV Y (ALREB 22 ) o, HAE#
P 0 TR HL 5 AR ARG o 3 SE I A TR FH SR LN B 77 A8 B T8 F B AEE0) (n
HATU 85, TBTU) “RIFAT, B AE FH AR BE S HEBE =B Ghosez 1], M FH SCHR O AN 77 V35 AL 2R
R A-2, LIRASAH Y B, HLRE A S 5 AN 2R i (RP-NH,) RV NP BRaE i
St ) 1R 7 IR T A
[0322] &3, JRAIHE 3- BEIER TR A-1 HRAMEIZMEE (SINRY , FEBE G Wik v 77
FEX A PETRIEATH N ( BATIEEHRY .
[0323] e N7 R B-T
[0324]
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1

R® R R R
R? 1. <NO,> R® A2 o ,-/'<N
o : HO HO N N
2. LR NH, TEAL ¢ H
8 8 2 R 3
R
B-3

N
R

B-1 B-2
(X = H, OH, OMe, OEt) . 1. SOCI, %

A 2. RPR'ONH
z RIR1ON(CH,),OH/NaH

A,

1. MnO,
FkB 2. R°R'ONH,

Na(AcQ),BH,

AcOH

5
8 R R'
o A

N

Rl
© 8
re R (o} ,ﬁ(
N, O N N
R~ ; N N
s H

Ib
[0325]  ZRZY T (AEAHNS T B NG SRR R A7 [ R A Bk sl R R AL i — RT) (¥ SE R 4L &4
e R B-3 i K / R RIRVONH (A Ta — REEALL ) BUEAERT R'RN (CH,)
LOH (B, 87 Th — K5 — WK ) HUFRAH RS SR &0, sl o A i RORYNH (282 Ta — 5
RN ) 3 SR A AR (R o AERT— R D0 T, T B I, R SCER O RN T VR0 R
B3 8 Bh T AR LSS N, SRAFAH N TS ARG — P T, BRI B-3 484k (it
18 F Mn0,Dess-Martin—Periodinane B¢ FH BIAEAL T » T ORH A IR, HL Bl s 0 FH SC
Wk LA 5 15, W HLAE 2T A i 5 Na (0Ac) ;BH B8 Na (CN) BH; FH % RR'NH S 3, K15 287
la WALEW. BTG / 2l / S S5 75 W15 2 80R) F STk A 77726
[0326] “FALEE B-3 i K ik B-2( H T 9l NEEFIR2) 5 b 3C ik 0945 MY (19 25 7 12
A2 PR e A8 BBk S & Rl 9T P FR) 2 i B—2 ) g W 45 31, 000 T Sk 0 %0 6 7 V25, HAR
N [R) 3 JE A A ) B-1 i il 354k (nitrogenation) (5] Wi{E A DY 960 H B& i (nitronium
tetrafluoroborate) IRAHER . K MANIREIRER (nitratingacid)), HFE IR (Il anfEH
Pd/C FIESAE THE B S RE h 8 8 Fe FIRULERTE SBE ) @k Frh (el =) Z i &
o FE— S5 UL, CANIEAL I BT 2-A T i A3 2. e b (AP BRI ] 35 2 5 i
B—2 [ s NG, WnEUAREE R6 R/ B RS R 5 — B BRI ISR (27 B-2a 15— R8
s ) .
[0327] &) & B-2a (AR -
[0328]
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1. NaBH,, MeOH,
NO,BF, Mel, K,CO, _oem
Ox T MecN | Oy T omE HO
NO, 2. Fe,NH,C, EtOH NH,
OH OH o}

7

B-1a Z-4a Z-5a B-2a
[0320] ¥ 2- F2 HE —5— R T FE 2K FE B-1a(9. 0g, 50. 5mmol) ¥ T & i (400mL) v, ¥
HZE -30°C, o #ib 5 NOBF, VR &, IEHi+E 30 43 Bhe B G, 1 [ VR AW AE L /NET P TR
2 -15°C, IFE IR E TR 30 738l NVIRE YA EtOAc #kE, HA HUAHH M AT NaHCO,
FE AN NaCl W UE: o« A HUAHH Na,SO, 158, i, {8 e 28 ANz R, B el =4
7—4a (HPLC-MS :ty,, = L. 61 43P sMS(MHD) © = 224) i — B HEER N .

[0330] WEHEZEAL AW Z-4a (2. 3g, 10. Immol) ¥ T DMF (20mL) H, 5 K,CO, (2. 4g, 17. Ommo1)
TRE, FFHiFE 15 08k b5, K BIF W 5L B2 (0. 94mL, 15mmol) YR A, FFEEEIRBERE LR
SR G EtOAc #ike, BA AR R ZACK PR M ok H A MR NaCl 8 IRBEG— K. A HLAH
FH Na,S0, 458, it 3, 48 FH B He 28 Az i, HoA B =4 Z-5a (HPLCMS :ty,, = 3. 78 738 ;
MS (M+H) = 238) #—0 HE R,

[0331] X% Z-5a (1. 05g, 4. Ommo1) ¥ DCM 5 MeOH(1 @ 1,10mL) FIVREYH, 1
55 NaBH, (193mg, 5. Immo1) &%, HAEEE\BH: 30 7380 B RIVIREY S 2N NaOH IR
4 FH DCM ZE B 7 H LT NaCL Ve A HIAH . A HUAHH NayS0, T4, 138, 487 FH e %
BERANZE I, H TR B =4 Z—-6a (HPLC-MS sty = 3. 49 238p MS () ™ = 240) 1 —
L EBER N

[0332] A4 7-6a(910mg, 3. 8mmol) ¥ T- EtOH (5mL) v, 5 NH,C1 (110mg, 1. 9mmol) FIl
K (5GmL) V&G, FFn#a 75°C. BliJa, /s &ty (2. 1g, 38mmol) , ¥ S MIR-G Wi+ 1
/NI, I g AR 25 ik B Ry o T A FH i 25 R AN AR R BRIV, B BT R R AR T
EtOAc ', HANUAHFH MM NaCl B IR A HIAHH Na,SO, T4, 1t ik, FFA0 e 4% 2%
RANFE R, 123774 B-2a (HPLCMS sty = 1. 50 438h ;MS (M+H) © = 210) .

[0333]  SRARLTIX 4L DB, tAH R 1) B—1 A Al fk /2 M sSOoRH Y. 1 7 A5 20 1 B M 4 75 2
H e B-2,

[0334]  b) &K B-3a (DR -

[0335]

B-2a B-3a

[0336] KPR A- 2a(524mg,1 8mmol) ¥ T 4mL. DCM A 4ml. THF ', 5585 (0. 3mL,

7
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3. 5mmol) F1—i DMF R4, fEEMRPERE 1 /Ny, FLREJG i 28 R IR . IR R
T 8mL DCM 1, If 5 ZEfi#% B-2a (405mg, 1. 9mmol) HI DIPEA (0. 7mL, 4. Ommol) V& & . FfiZ NV
TRE WAL 2B B, A8 I BERE 78 RAXF I, ¥R AR WS T DMF o, 3 o i) 48 2 HPLC 4§
o BET4) B-3a (HPLCMS sty = 1.99 738 sMS (M+H) * = 489) L VAT 1

[0337]  B’MAFiZB 8, HAHRK B-2- F A-2 A e iASRAS H e PR 26 B3,

[0338]  ¢) G la—1 WP ER (PRIRGRRER, 7V A) -

[0339]

\
N- N

S b \_!
;?J SOCL, it u%- 1%, ;})
O = » lo) —
HO Nzu\(::]:T‘NN <::L ”’H\E::]:?-NN
H

e

B-3a la-4

[0340] FEERBIFET, B FIEEE B- 3a(30mg,0 06mmo1) ¥ T 2mL DCM H, F 3 5 i
Pl (451 L,0.6mmol) VR A H4i% X NVVR A WESIEBFE 3 N, BR, Bk RUE T
DMF (300 1 L) A, Hutkngde (100w L, 1. 2mmol) Y&, JEAE SIRMFE 2 /. 48 R M4l /A
FH e #6758 R AN F: B, HAR A imad i 46 B2 HPLC 4lidk . #5577 Ta—1 (HPLCMS :ty,, = 1. 62
Iy MS (M+H) © = 542) IR T4

[0341]  RMLFiZPER, HAHR B-3 A RMASRIG R Ta (LS SLiEHIIL 54

[0342] d) Ak Ta-1 PR (AL - Rtk 755 B) -

[0343]
by by
\ 1.Mno, \
2. Na(Ac0O),BH, AcOH N
ﬁ *@( i Oﬁ JXZ

la-1
[0344] B @%B 3a(85mg,0 17mmo1) FMMnO, (168mg, 1. Tmmol) ¥ T 2mL 5257, 34

2 60°C, B 3 /N B, KRS W ICE UL H0 28 238, SR ks, BLuEVE AT e 7%

RANGE R o FGHRRYEE T 3mL DCM Hh, Sk 4E (48 1 L, 0. 59mmol) VA, FFHid: 15 438h.

Iﬂﬁ)‘ IINUK 28 (341 L, 0. 59mmol) , F 43 L% 1 Na (AcO) ,BH (124. 1mg, 0. 586mmol) «» 1%
IR A WIAE S IR B A A8 e i 28 AN ZE R W R R T /b & DVF h, JRa8 i il 4%

zJ;JHch Stk B Ta-1 (HPLCMS sty = 1. 62 208h MS (W) ™ = 542) fIZA T

P

[0345]  RAAFZDER, HAHRAY B-3 W RASRIF R Ta (3L e S G4

[0346] v 5 FEA B-11
[0347]
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R® R R® R'
RS R® R®
A-2 o] F(
o - N
NC, NH N
x R 2 N oR® 2 et N. oR® u
RlO/ \R' R1o, \Rs RS
(X = H, OH, OMe, OEf) B-5 la
B4

[0348] K7 Ta (5 B F& BEIC A IR (R B IE — RY) 1S B4k &4 7R il E i 5 e
JyREA BT W s ) O N BRAN RN (= W 5 FE B-11) Wik il & 18 1 i 564
FHSCHR C A0 77 v ARSEAL &9 B-4 i iR )5 2 M EREH R & R iR % (anilinic
benzylamine) B-5, {32 & H fe ] (I Q&R T Boe fRH13E) , iAW IEEE (#1140 LIRTF A
Ay e PRERRME ) AU Hh S AR R E I b A i S B, HL R i a8 e s v I R B T R
Moy A-2 [N, TS D) Ta.

[0349] e) &% Ta—198 [{Is0 1%

[0350]

Q ®

N

FF rp"
= 1.S0Cl,, 65 C F o _ .
A-2¢ B-6a 7 la-198
[0351] £ 65°C, 2 R A—2c (166mg, 0. 43mmol) 7EFHREESL (2mL) HmHi 3 /N, B i
A8 F e 25 RAN PR AR BE Sl W AR AR T DCM (3. 5mL) /1, F5 DCM (3. 5mL) H (1) 4%
B-5a (150mg, 0. 62mmo1) VA WfiZ I MR &Y 7E =R B P L4, A8 H e 28 RANGE R, ¥
WAV T /b & DME Hp, JRIE o 46 24 HPLC 44k . K& 774 1a—198 (HPLC-MS :ty,, = 2. 26
38R MS (MHH) © = 592) [V T 5.
[0352] ALl T-i%B 08, AN K A-2 F1 B-5 FPiEMASRISRAY Ta (0 H T S2itifiib 54
[0353] LT b S BTR K & e SE 5 Ta—1 1 Ta—198 (K [ N 7 ik a) & e) , W] HAH B [ Ry
P (AT R 1 2 SR SOk O N B 20 4 ) 3R1F LU R S Ta—2 2 Ta-266 (£ 1) 5L
FHA LT S

[0354] 1
[0355]
R® 1 5
R R 1
R2 R
O r{N F|t1° R6 o /4<
Rw/N\RsR R R® H "

[0356]  SCHfEfH] Ta—1 & 1a—266 SEHEZEAY Th
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# EEg ) tree. (HPLC) [974F] | MS (M+H)"
Ia-1 = 1.52 525
Gﬁuiﬂi“~N"N
_o
[a-2 = 1.48 541
2| o A
[0357] P!
7
Ia-3 | =, 1.46 499
N HL@‘\N
0
bl
Ia-4 = 1.52 539
0
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# M tret. (HPLC) [#-4F]| MS (M+H)"
\.
o ¥
Ias | b a LS QN) 1.45 615
N NL@\”‘N”
H
he
FuF N\
Ia-6 o o = 2.27 546
N
T
b
F }’=: \ lN
Ia-7 © = 1.59 532
N
~ u ‘N"
3
FF \ IN
F
[a-8 © — 1.61 546
\/N N \N“N
H
¥
“N
0358 et !
10358] w9 | e ? 1.62 558
N ,E‘, e
\
F F \N\’N
F
Ia-10 . - 1.50 575
\'r/\v,N a ‘N"N
3
et ¥
la-11 Ht& o - 1.56 548
HO/\/N H u : ‘N"N
b
F |; 2\/]"‘
la-12 mj& — 1.65 572
he
Pt 3\/'7
Ia-13 cl = 1.69 574
owﬁﬁi@‘ﬁﬁ
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[0359]

# M) trer, (HPLC) [9-4F] | MS (M+H)"
!
F £ \ Iy
la-14 Hijé\ a = 1.63 544
N
F f: \ IN
Ia-15 cl = 1.56 518
/n N ‘N"N
b
F 1; \ IN
la-16 SN © = 1.69 587
N NL@N\N,,N
H
\
F |; /}\/MN
Ia-17 | wo__ © = 1.60 560
N
F_F \ IN
F
Ia-18 | wn__ © = 1.49 559
!
y
M
F f‘: |
la-19 o . 1.42 547
H;N/\/n N "
\
F l|:= \N\[
1a-20 o o - 1.45 561
\ﬁ/\/N ﬂ JI§ : \N.,N
N
Foct /}\ﬂ”
Ia-21 ¢ = 1.61 544
H
oy
F_F N\
Ta-22 NN o 1.44 615
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# s H tre, (HPLC) [4-4F] | MS (M+H)'
A
FuF \rl
[a-23 ﬁ R 227 542
H
\
N\N
F r; N\
la-24 I\F)& o = 2.14 516
N N
H
\
N~y
F r:: \
la-25 F o - 2.18 530
i NN .
Tooer
H
/ W\
[a-26 ) = 1.32 568
O‘/\/N ﬁi@’kN
7
[0360] - - . s
a-27 = 1.5
/_‘N
Ia-28 n\/a = 0.0 568
/__\N
1a-29 i‘v&S\ 0 [ 1.30 582
/O/ ~° ﬂk@\"
Ia-30 /\/n\ﬁ 2 1.40 584
p
la-31 ﬁ =, 1.30 597
'ON - " A
N
la-32 = 1.62 42
a GV&N&\'J'N 5
.S H
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# 30 tree. (HPLC) [44F] | MS (M+H)"
\
Neyy
.
Ia-33 uiS ;2:' 1.58 516
N N
/o u "
§7N
la-34 J‘ﬂ /‘2:’ 1.42 562
et
§SN
Ia-35 J‘ﬁ 2 /42:' 1.59 505
- N
/0 H
g7
Ia-36 @ﬁ F{A 1.61 531
/o u "
s
[a-37 N /‘2’/ 1.29 547
I
s
[0361] fﬁ
Ia-38 Q«ﬁuﬁ ) 1.63 545
/o :
!
Wi
Ia-39 | 0 0.0 573
SN X Moy
| _o
N
i
Ta-40 N = 1.57 558
LN N "
/o ;
FuF & SN
i _
la-41 bl‘\/‘{j\ /‘2/1 1.55 487
-~ ﬁ N
FoF §7SN
F e,
Ia-42 Hv& FZN) 1.52 473
e ” ‘N
FuF §7SN
F s
[a-43 @ ﬂ Fz) 1.56 513
N N
H
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# s tret. (HPLC) [%4F] | MS (M+H)"
FeF § N
F s
la-44 Vﬁ FZN/’ 1.57 499
HN ” _‘N"
FuF §”SN
d _
Ta-45 Oﬁh‘v& F{‘J 1.54 529
H N
FuF §N
d _
la-46 /\/Nﬁ /‘{,J 1.46 572
\
[a-47 \/ESFF\ - 1.55
a- - . 524
ON NJL@; N
H
M
Pt &
la-48 . o = 1.50 484
N N ‘N"N
[0362]
\
N\N
F l;': \ i
[a-49 7 — 1.56 510
HN N ‘N"N
H
\
N.
et 3\’,[‘
[a-50 F \/6\ = 1.72 574
FO NL@‘N"N
\
f : Ne
fa-51 \/5 > 2.00
a- 3 = . 560
] F—ZCL u \NN
\
N<
b \ _
Ta-52 | = 1.53 498
~N N \NN
H
M
la-53 ﬁ :?\JN 2.02 4
a- = . 57
F/Q N ‘NN
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# 4EM) tret, (HPLC) [94F]) | MS (M+H)"
N
F FF' \ \IN
N
F_F §
F
Ia-55 y \/5\ = 0.0 541
\N/\/N u \NN
|
N
F FF \\,N
Ia-56 H\/& = 1.38 621
CN—O—N uLC(N N
N
F l; \7“
la-57 Vé ~ 1.41 527
\”/\/N ﬁ ~N
, h
F FF \ |
a-58 ,ﬁ - 1.42 527
NN N -«
[0363] : \
Rt \N‘,“
IAaesav el
. \
Ne
Ia-60 Py . 1.58
a- = . 554
/o "
.
FLF A Iy
la-61 I\/%/l - 1.56 542
~N N ‘N'N
/o .
A
F i F 2\/\”"‘
Ia-62 i 9 1.69 604
U\/é\ﬁ)\@m"
ke
F § F D\JN
[a-63 F = 1.59 586
\O‘)\/&ul@’q\dﬁ
o
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# sEM) trer, (HPLC) [274F]| MS (M+H)"
‘ Ny
Fl-F A\
la-64 | - 147 585
\T/\/N ” \NN
_o
Fle \\“‘r
[a-65 = 1.58 540
iy N N\NN
vy
rfr \\“‘,N
1a-66 . o ;}J 1.53 528
/N N \N‘N
8
fLr Wi
la-67 = 0.0 571
\N/\/N ”i@" NN
| o
N F \\N]N
la-68 | : = 137 557
[0364] e ”)\@(w
_O
F F \\N\IN
Ia-69 H\/éL ;}J 1.52 514/528
N ‘N'N
F . 7N
[a-70 | Q =\ 144 525
~N N N’
£ F /_\N
la-71 | = 0.0 568
\'i‘/\/N ﬂ N
/O
rdr /’@N
Ta-72 ’ véL = 0.0 523
IO
F i F - / \N
la-73 | o - A 0.0 511
N <
- ” N
_0
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# M trer, (HPLC) [#74F] | MS (M+H)"
rLF />
Ta-74 ”vé& e 0.0 554
Sy~ N N
eF . AR
la-75 = 1.39 537
o as
_0
F LLN
F F \
Ia-76 o = 1.51 528
\/H NJK(IN\NN
/0 :
\
3 Ny
F F \ !
la-77 H\/é\ = 1.54 542
N ~N
e
N
F J F \ \IN
la-78 v&k ~ 1.58 554
N N “N
[0365] T TVl
\
£ F \N\yN
[a-79 Hvé\ = 1.61 568
N ! o
k.
F p; 4 N
Ia-80 v& - 1.59 512
T
N
F r; \‘,N
Ia-81 Nvé = 1.60 524
a Hj\@ ™
k.
F l; \
[a-82 VEEL =4 1.64 538
o e
A
\
Ia-83 JLT:L 3 :ﬁ 1.52 540
t‘ \N"N
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# s trer. (HPLC) [274F] | MS (M+H)"
rlr r§}°/
[a-84 |\5\ =\ 1.58 525
~N ” ~N"
; = /
F-F \ /°
Ia-83 H\/& = 1.53 497
N N ~N
H
de Wa
1a-86 vé\ 9 = 1.55 511
\,'&1 HJ\@*N
. Q—/ °/
Ja-87 “ﬁ =\ 1.56 525
e
\
NJ
it Qi
Ia-88 = 1.56 498
H N
SN j\@(
[0366] Hy”
F f;‘: s)\:N
1a-89 V& . 2.26
' 3
N
Q
1a-90 ;2) 2.25 512
N
C\N NL@;N‘N'
H
N
7
Ia-91 - 2.20 498
C\Nﬁh‘j(:l \N’vN
H
\
New
\
[a-92 'ﬁ ;}A 2.15 486
_N Nj\@i\N"N
H
\
N~
Ia-93 2.21 500
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# 4 M) trer. (HPLC) [2-4F] | MS (M+H)"

Wi
la-94 /:2/1 2.13 528
‘:k N Ny
H ]
N
N\
1a-95 ;2// 2.06 502
/n N N\“N
R
. ¥
[a-96 = 2.15 530
H

FJ; ”m
F \ |
[a-97 = 2.32 570
C'\“’ NJ\(I“‘N"N
/O ;
\
0367
[ ] ZiF \N"N
[a-98 " = 2.19 558
0
F N
e W
12-99 , ;}j 2.01 601
SN N "
| P
F .
F*F 4 'N
Ia-100 — 2.33 572
/o "
N
FF —

la-101 J& =\, 2.19 508
Cn N N
H
i
F>kF 4 P
Ia-102 0 = 2.29 540
C ) N
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# M tret, (HPLC) [£-4F] | MS (M+H)"
\
FiF \N"‘N
Ja-103 0 = 2.18 528
4 N\N"N
T N
F N
F>kF § ‘,N
Ia—104 \/é\ o] == 2.28 542
N oy
A
\
Fan )
Ia-105 o — 2.27 554
C\N N1 \N,‘N
)
| F | F \ IN
Ia-106 o = 2.16 542
\rn N ‘N‘N
[0368] i \N‘N
| Fd-F ./
Ia-107 o - 2.26 556
>rn N ‘N"N
k.
£ i F N\ |
Ta-108 )w"é g N 242 570
N Ney®
H
. \
| F~}-F \ i
la-109  © - 2.38 556
\rN Nn©;N\N.'N
H
k
| )
la-110 C‘jﬁ 0 =\ 2.36 542
N u ~N
b
| §
Ia-111 ° = 2.25 530
T
H
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CN 101796045 A FH 44/155 i
# sk 4 tret, (HPLC) [974F] | MS (M+H)"
3
N
 J
|
[a-112 HO o 5 ;}J 1.99 544
\C\Nﬁﬂ O N_N.,N )
N
| Wi
Ia-113 “:\5\ 0 = 2.35 544
o
N
| 1
[a-114 Iﬁ 0 = 2.67 558
)\/N u \N"N
\
N
Y
la-115 55 _ 251 558
*" N "
rlF p’ol
fa-116 | =\ 1.56 555
[0369] N Nj\@ W
/o i
Flr ,5}0/
a-117] |, o A, 1.45 527
/N N "'N“
rdr \ )
la-118 Hv@ = 1.57 553
N -\
\vd D!
P po/
a-119| | = 1.50 541
Pt
/O
| 5 pJ
1a-120 9 == 1.53 567
/0 "
rlr \_/ J
Ja-121 o 1.53 541
\/N N Nay
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CN 101796045 A i‘fﬁ HH :Fg 45/155 7T
# A4 trer. (HPLC) [#-4F]1| MS (M+H)"
rlLr :—/ O/
la-122 = 2.25 555
¥ J\@ »
rdr \ / d
la-123 NVéSL =, 1.61 567
T YO
. = /
FJ-F \ /°
Ta-124 \/é\ =, 1.63 581
oY
FLF //§}0/
la-125 = 1.58 537
CA‘\/&\N \N"N
H
F NN
FJ-F N\ _/
Ia-126 Iv& 9 /’%N}V 1.47 568
\T/\/N u N\Nu
[0370] - —
FJF 4/?\}0
Ia-127 lvé\ /‘d\@/\’N 1.57 511
~N N SN
H
e \_/ d
la-128 Nvé\ = 1.57 523
v N ‘“'
N
X \ W
Ia-129 l‘/é\ = 1.55 605
N N
o -0 y c
rlE \L\,N
la-130 ‘ o ;?J 1.53 578
wo ™M N N‘N"N
-0 ]
r i \\“7*
la-131 “VKEL ;}N’l 2.18 560
N N‘N"
v 0 y cl
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CN 101796045 A 46/155 H1
4 M trer, (HPLC) [£~4F] | MS (M+H)"
N
F i Fr . \ }N
la-132 ”Vé = 2.17 562
N N N‘N"
\I/ /O § Cl
&
N F § F \ \IN
la-133| M\ o = 2.14 617
LN N N‘NN
~© ¢l
. !
FUF \ \yN
la-134 '\/5\ =~ 2.14 605
~gy~N N
F b,
F F \ i
la-135 qﬁ o = 2.57 602
9
e F . Q ‘,N
la-136 \N/\\/é\ 0 ’ 2.08 603
N N
[0371] P! ”)ﬁC,N
. b
FUF Q N
Ta-137 ,Vgi 0 ;}A 1.99 548
Ho/\/N ” N"NN
Cl
\
F i F \ \;N
Ja-138 Hvé\ - 2.17 530
aae' S bE
Gl
\
F i F \N"N
la-139 Vé 0 ,}J 2.17 532
N N. -N
T
Cl
4
. rle W
la-140 N'\V& = 2.13 587
L/N m N‘NN .
CI
. by
F F \
la-141 S 0 = 2.05 573
u\ﬂi\”kj: N
o]
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# %M trer, (HPLC) [#2-4F] | MS (M+H)"
\
E N.,
FJF W
Ia-142 Y \/5\ 0 = 2.03 585
@‘ #XCEN‘N g
Cl
8
el F \ \IN
la-143 = 2.28 544
G\/&N N\NN
H
Cl
N
rlLF /:}\;//N
la-144 = 2.15 530
C\N\/é\u N
Cl
N
. F 4 N
1a-145| wo vej\ 0 = 2.03 574
N N Ney ™
H
[]]
\
F i N\IN
[0372] o )
la-146 = 2.15 518
/'l" N N\NN
H
Ci
N
rF :2\,’7
la-147 0 = 2.28 532
:‘N\/é\N \NN
H
cl
N
rlF A \,N
1a-148 = 2.02 504
/i’;iI N N\N N
H
cl
b
FlF \ I}
la-149| v& £ 1.91 546
T N N
H
Cl
| N
FlLF ;}\J
[a-150| ~ = 2.12 615
mv&\'\] N\N'N
-0 " Ci
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CN 101796045 A 48/155 T
# M trer. (HPLC) [4~47]| MS (M+H)"
‘ %
F i F \ IN
Ia-151 ~ 2.30 574
' C\N NJ\QN‘N"
H
-0 Cl
\
. N
FJF N\ _{
la-152 0 = 2.18 560
C\N NJ\©1N‘N"N
-0 " cl
N
F. i} F \ \IN
la-153] *° o = 2.01 604
N " NN
0 § Cl
\
3 Ny
FUF Qi
Ta-154 b(EL ,:?NJ 2.16 548
N Ny
N
A Cl
N
F. i F \ IN
Ia-155 N = 2.29 562
[0373] 3 L@(N
o< : cl
N
FF W)
la-156 V@\ = 1.97 534
g .
< N
0 o
A
rF \ I
Ia-157 = 1.92 576
HO\C\N\/éN W
e " o
F NN
FF \_/
Ta-158 | ~ = 1.61 598
h@“b\u \N"N
cl
P \ J d
1a-159| (3 \/& 5 1.60 557
" cl
rle \ / J
HO.
la-160 U\/é\,, T 1.57 587
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CN 101796045 A 49/155 5T
# M trer. (HPLC) [£-4F] | MS (M+H)"
. N= o/
FF \__7
la-161 ,ﬁ =, 1.57 531
' _N N ~N
H
cl
AT \_/ J
[a-162 \vgj\ ﬁ " 1.61 545
/N N N\N
H
cl
o Wat
la-163 Hv& =, 2.07 517
N N Nay
cl
F /P,
F-F N\ /
- HO 0 =
la-164 \C\N«é\N T 1.97 559
H
o]
£ =
F F \ / o]
la-165 N@Nvék, 2 ! 1.60 628
[0374] o M
< : cl
N= /
e lr r%\}°
la-166 Jg} | =, 1.59 587
O“ N T j N
H
0 el
E =
F F \ / 0
HO
la-167 NV(EEL = 1.56 617
” P N\N'
- Cl
= /
5 ﬁ}o
Ia-168 \vg&k = 1.58 575
N . Ny
oL " cl
N= /
FLF yo
la-169 l\/&\ 9 e 1.57 547
HN N ~N
H
L N Cl
N= /
[a-170 HO — 1.56 589
a T\N\é\ui@ ‘N"N
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CN 101796045 A 50/155 1
4 45 tret, (HPLC) [9~4F] | MS (M-+H)"
. k.
FlF A [
[a-171 ~ = 1.43 595
’ @v& j\@;’w“‘
-0 "
N
elF Q \,N
[a-172| o = 1.51 556
T\N\/é\u N
-9,
F \N‘N
FL-F Qi
la-173| ;?) 1.54 584
N
FLF A s
[a-174| o o = 1.54 570
‘\/N N ‘N'N
N
F i F N\ "N
la-175 o 9 = 1.55 540
[0375] N ~N
_0
N
Flr QJN
la-176 SN = 1.59 583
Q@ul@‘ﬁ"
N
.F i § \‘N
Ia-177 Y \/5\ o - 1.56 565
20
N
FuF w
F
[a-178| ro \/5\ o ;}J 1.53 526
T " N
3
F ;; ;\JN
la-179| \/5\ - 1.55 554
.
e -
[a-180 @vé 0 = 1.56 540
NSRS
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CN 101796045 A 51/155 7L
# o) tret. (HPLC) [£-4F]| MS (M+H)"
\
E ‘N
FlF A\
Ta-181 ) 0 ;}j 1.58 556
Py :
h
F i F \ \[N
la-182 'VCS ? 1.57 570
Fr :;/ J
la-183 \/5\ 9 = 1.59 569
RS RRTE
/o H
L Pa:
la-184 U:EEL P A 1.60 583
e AcS
L%
la-185 . f 2.23 570
[0376] G ”)‘\©/\N~N""
Yo
HN
F _F s)§N
la-186 ? = 2.10 544
| —
~N ” N\NN
. HNk0
F _F S)§N
Ia-187 F rﬁ 2.20 588
S/\L /,’N
N ‘[ I N
H
o
N S)§N
la-188 ¢ 2.33 572
e
HN%O
Fo _F g N
Ta-189 E = 2.10 558
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52/155 1T

trer. (HPLC) [4-%F]

MS (M+H)"

a-190

2.27

606

Ia-191

2.15

560

la-192

2.33

584

[0377]

1a-193

2.01

634

[a-194

2.06

586

Ia-195

1.84

585

[a-196

2.18

560

la-197

220

574
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# trer. (HPLC) [9~4F] | MS (M+H)"
la-198 2.26 592
Ia-199 2.36 576
[a-200 2.22 550
Ia-201 2.47 578
[0378]
1a-202 2.32 538
[a-203 2.27 600
la-204 2.82 550
[a-205 2.45 583
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CN 101796045 A 54/155 TL
4 sl tret, (HPLC) [44F1| MS (M+H)"
o={
H
FoF P
12-206 L QJ 2.16 587
g NJO\(I“\N"N
Y N
‘ he
F ; //}\j
1a-207 o 2.18 510
G\/é\u ‘NN
Pt s/jN
1a-208 ; = 221 531
AP SAcE
0
Pk ’j
[a-209 Hv@ = 2.13 526
AP SRS
P
FF ° SLN
1a-210 F rﬁ' 2.15 588
[0379] " =
MRS SR o4
0
3
FF ° SLN
[a-211 A rﬁ 2.27 586
e
FF ° sLN
la-212 ~ \f/ rﬁ 2.12 602
K/N N ‘N"N
& “NH
o I
12213 <~ f 2.10 593
SH BN
H
Z “NH
FF /__\
la-214 N 2.23 552
Aaatace
H
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et

CN 101796045 A "Lflll HF] 55/155 BT
# s tret, (HPLC) [2-4F]| MS (M+H)"
HZ
Fct SKiN
Ia-215 o x 2.23 550
N Nog
T ed
7 “NH
o a
[a-216 " _ 2.29 546
N N
H
Pt s/i“
la-217 i F{Tl 2.34 535
Ia-218 2.32 564
0380
10380} la-219 2.20 538
Ia-220 2.42 566
Ta-221 2.43 578
7 “NH
Fof /___\
Ia-222 I F: F _ 2.24 582
~o~N N ‘N"N
FuF P
- _
Ia-223 HC' = 2.25 530
ARAEACS:
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CN 101796045 A 51'1 HH 56/155 TL
# = 1] tret. (HPLC) [2-4F] | MS (M+H)"
g
H
FF ° sLN
la-224 o IF f 2.32 608
P
FuoF ° SLN
1a-225 . I fﬁ 2.27 592
H N
Y i "
Hz
F et SujN
la-226 ﬂ F?J 2.08 546
¥ N
YUY "
Z “NH
FF. / __\
la-227 - _ 2.47 590
[0381] 6 A
7 “NH
FF /N
[a-228 | { - 2.13 605
0 N
7 “NH
F_F / __\
[a-229 T 221 564
/O
7 ~NH
F_F />
1a-230 ' ’ _ 2.23 594
N\
O
! A
[a-231 <G (_ 2.21 605
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57/155 1T

trer. (HPLC) [2-4F]

MS (M+H)"

[a-232

2.14

582

la-233

2.24

596

1a-234

2.28

594

[0382]

Ia-235

2.17

612

Ia-236

2.28

574

1a-237

2.17

560

[a-238

2.29

572

1a-239

2.23

590




CN 101796045 A 15111 AR :FS 58/155 7T
# 4 M) trer. (HPLC) [4-4F] | MS (M+H)"
0/
Pk [
Ia-240 ¢ _ 2.50 551
0/
FuF /___\
la-241 IF . 2.36 539
H
ARASACS
d
FF /_\
la-242 . IF _ 2.46 553
§'/N ﬁ ‘NN
o/
Fogt [
la-243 5 IF _ 2.61 553
N
[0383] e »”-‘« ™
| g
Pk />
la-244 IF _ 2.65 567
ﬁ\/H JH\EIN‘ N
u N
/
0,
EF /__\
Ia-245 T _ 2.22 553
C\N ” O \NN
_0
| g
Pk /-
Ia-246 AT _ 2.33 567
QI A
0/
FF /__\
la-247 . PN _ 2.25 555
Yoo
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CN 101796045 A U‘ﬁ HH 59/155 TL
4 s 4 tret. (HPLC) [£-4] | MS (M-+H)"
ot
—{JH
FF &
[a-248 : FgJ 2.15 565
d
- a
1a-249 _ 2.30 567
Sh SN
H
/
[o}
FF 7
la-250 ]VfF ) b 2.29 537
C\N Nz“\@,\'“~~”~
H
d
ot &
1a-251 Jﬁ 2.46 553
)\/n NL@‘N"N
H
/
[0384] g
g &
[a-252 F 2.63 565
u “N
b
F FF \7“
t/N H ‘N.'N
!
F FF }[/"
la-254 _ 2.54 552
O‘\ﬁ\NL@‘N‘N
H
A
F FF \ F
[a-255 ) ;& _ 2.38 540
)\/N Hi@\NN
H%o
[a-256 Pt ' 2.03 601
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# M trer. (HPLC) [#74F]| MS (M+H)"
ko
H
Ky
FuF S,
1a-257 F rﬁ' 2.20 572
g W
Y
Mo
HLN
FuF S
1a-258 F fﬁ 2.34 584
Oﬁﬁ@(
.
et Wi
Ta-259 ;5 0 2.30 538
C\N N)H@N\NN
H
A
Fct Wi
1a-260 _ 2.29 540
N ~N
o N
[0385] L
(o]
HLN
FF S
Ta-261 F f 2.29 586
%“ﬁnicn”‘"‘”
Mo
. HLN
FF S
1a-262 1 E f 2.12 574
/P!l N ‘NN
H
H 0
FoF g N
1a-263 LY rﬁ 2.24 600
! 35”:1@\@
ko
HLN
FF 5,
la-264 i EF rf’ 2.12 588
n Njﬁ‘:‘i”
Y )
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# %M tret. (HPLC) [2-4F] | MS (M+H)"

FoF s
1a-265 4 E rﬁ 2.12 586
C\N Nj\@(\N"N
H

[0386] 031“
SN

Ta-266 Fgh ;ﬁ 2.19 604
F r; Q1
Tb-1* VEEL 0 ~ 1.63 572
\'i‘/\/ Hk@t‘hh‘"

[0387]  * SZjfifl4b &4 [b—1 @it IR BITFA L Ta-1 (FEEM L, 20 E30) 53548
FH A B S A SEAE B IR A5 I B-3 HLAN D 2— = AR U2 S B AR ML i e Al S8 %34
KB o

[o388] e W 52 C

[0389]
1
1. NOZ /j©\
SER e J\C[
Cc-1 Cc-2 c3
(X =H, OH, OMe, OEf) 1. SOCl,

-2k 2. RR'ONH 3%,
7  RORION(CH,),OH/NaH

. . 1.MnO,

F kB 2. RR'ONH,
Na(AcO),BH,
AcOH

lib

[0300]  JEAY T ( 75t Jiie S HR F) 0 7 4 9 56 0 M R 2k A i —~ R°) WS4k S v

109



CN 101796045 A WO B 62/155 T

Hil % RIEEE C-3 WAL A / L RORONH (28 TTa — 3 RfL ) s & 55 B R'RN (CH,)
LOHCBREEER, A T1b — R ZE AW ) BUARAH B R R 5, sl ik A % RORONH( 2B T1b — ¢
FETUWE ) I R AR N (K . AR AT — 5 00, M SCERE A 7, R 3BT
ST B S SN T A B (R FE e fEJG — 100, R SE I -3 Ak (491 i A MnoO,.
Dess-Martin-Periodinane S & FH KA ) » BRI I, FLI S R B SCiik 2.0
(1) )7 248 AR LR A iU 5 Na (0Ac) ,BH 5K Na (CN) BH, Fl% RR'NH Jo i, $R1525 70 T1a (114
. TR / Pk / 2 R R ] v W45 20 SR A SCER OO0 89 776 o

[0391] IR C-3 WL KM% C-2(FH FoIANEH R 5 LA AH R K 25 B R A-2 1)
PRI AR I S N i o T FH )R i C—2 m] sy D7 281 B3R FH SR 0 160 U7 325 ERAH Y. R B 54 L
G C-1 B AEEEAL (s A VU S8 0 BRAE IR A IR « A R BR BRI ) , HLBE 5 I/ (4 an
{1 FH Pd/C FEVSAE THF B B £ P k& ] Fe FNGUAL B AE SR ) B 3L &% Bl 18] 7= )
7RE . FE—E0UR, CAEFAL ST 2-7 IR EAE R (S0 C2a &) . HE
H R BRIN ] B 22 6 i C-2 9 SN A, 4 RT AT/ 81 R® BARIE R 18 ) — B e[ 1042
1t

[0392] &) &K C—2a DK -

[0393]
o FneF F_F FoF
F NaBH,, BF OEt, F Fe, NH,CI F
HO ———" HO — HO
THF EtOH
v NO, NO, NH,
Z-7a Z-8a C-2a

[0394] K 4-fFE 2-( =PI ) KHF M Z-7a (4. 0g, 17. Ommo1) ¥ T THF (80mL) H, 7
3 LA N NaBH, (1. 90g, 50. 2mmol) o ¥ R NVRAG AR ENI 2 0°C, B 5 = AL « ZBEEY)
(boron trifluoride etherate) (5. 6mlL,48. 37Tmmol) V&4, I E SRR G IHAHE
0°C, HAEWH: N5 IM NaOH ¥R & - Bl , A8 F e 28 R A B THE, HAH ™% EtOAc
. AR HUAH RN NaCl ¥k, F Na,S0, T4, il u, fd e e 28 kA% &, H.
HRA] P24 Z-8a (HPLCMS :ty, = 1. 67 208 MS (M-1) * = 220) HE— b EH RV,

[0395] 4 FILEE 7-8a(l. 0g,4. 52mmol) ¥ T EtOH (50mL) 7, 5 NH,C1 (120mg, 2. 24mmo1)
A7k (50mL) VB A, FEmM#AR 75°C. BlJa, /LS Mkt (2. 5g,44. 8mmol) , 4 K NIR A
it 16 o8h, it yE UIB Bt |2k . @ A e 28 AR IR L BRI, MR R T
EtOAc 77, HANUAH AT NaCl WK DR IR o A ALAEH Na,S0, T4, ik 3k, 158 FH e % 2%
RANFE R, 133774 C-2a (HPLCMS sty = 0. 18 43P ;MS(M+H) © = 192) ,

[0396]  ZRAL T ER, FHAHNI C-1 (a4 / BT My slord N m] v T 15 21 (1) S i 3815 L
B C-2.

[0397]  b) & C-3a KD -

[0398]
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C-2a C-3a

[0399] K 2K R A-2a (1. 0g, 3. 36mmol) ¥& T WARELS (10mL,84mmol) 1, In# 2 65°C 3
Bikk 3 /NI o Bl , A e 28 R AN R AR BE &, 8 I NYR A4 5 B 2R Ll i k. A
FEPIEE T DOM T, FETE 0°CB L N2 C—2a (770mg, 4. 03mmol) FAMLRE (800 1 L, 9. 90mmol)
T DCM FRIEE S o BN , FZIR S W AE S iR i 4, FE0E ) C-3a (HPLC-MS -
thor, = 1. 92 4380 MS (MHD) = 471) ,

[0400]  SRALTiZLEE, AR C-2— F1 A-2 TR fR R4S HE 1R 235 EE -3,

[0401] ) &k [1a-1 W2DHR (FFELEKE, 1L A) -
[0402]
\

N Ny
F_F \ | 5 Fu<b .
F SOCh, 74 V) fiiE /J\ F
HO o == - N o] =
N N N

C-3a Ha-1

[0403]  fEEIEBEHE T, K FIEE C-3a(70mg, 0. 15mmol) ¥ T 3mL DCM H, 3 2 5 W o
BES (0w L, 1. 2mmol) VB & # 1% MR & WIAE SR B 3 /DI, 28Kk, MR RME T
DMF (400 1 L) 1, %ﬁﬁ\iﬂy (51mg, 0. 86mmol) V&, HAE 40 CHidr It & S NVVR -G 4y i il
R HPLC 4idk. K55 771 11a—1 (HPLCMS 1ty = 1. 52 2308 MS M+ ™ = 512) 2R3
R

[0404]  ZBBITZP IR, HHAHR Y C-3 T IAMASRAF KA TTa I H & LB ).

[0405] AT b SCHTR KA BCSERER] TTa-1 BN 5% a) 2 c) , Al HARR AT (] 75 1
15 2 M A SR SR 77 iR 4% ) 3RAF LR 2R 1Ta-2 & 11a-24 (3K 2) B EIHE
S o

[0406] £ 2

[0407]

[0408]  SZjiEfs] 1Ta—1 & 1T1a—24
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# M) trer, (HPLC) [44F] | MS (M+H)"
\
N
F FF \ |
lla-1 )\N«& » 133 481
H Ne N
[0409] uj\(:( N
o a
lla-2 \Nﬁ q o 1.43 507
| u N
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CN 101796045 A HH 65/155 JT
# EH) trer, (HPLC) [4~47] | MS (M+H)+
IIa-3 Q /\& ﬁ 1.44 524
ITa-4 N Q N\ 1.75 454
o] ﬂk@ .
. ~
M
IIa-5 O/\[EL ﬁ "N " 1.55 524
N
F I; \ \;N
[a-6 N/\5\ a = 1.52 540
haaca
N
Fct 3/,/
[la-7 N/\é\ o - 0.0 581
0(\) N ‘N"N
[0410] H
!
F r; ;}\J
Ia-8 N’\<\§L - 0.0 498
\TQ ”L@ ‘N“N
b
F f; N\
IIa-9 \N/\é\ — 0.0 541
| J\Q’\
k
i e )
a-10 /N\/\”/\é\ = 1.56 553
' N
F 1; 3\)/"
[Ma-11 Nﬂ = 0.0 581
\
N
\
Ifa-12 = 0.0 513
N

~n Pt
Oy
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CN 101796045 A HH 66/155 T
# M tret, (HPLC) [%4F] | MS M+H)"
\
FuF \N“N
F
Ma-13 ”‘”V\uﬁ = 1.59 538
N W
F F \N\
F \ /
Ia-14 Oﬁ 0 ;N) 0.0 567
N N
H
\
a L ¢
Ma-15 "\/\u“& j\©/\’ 1.48 514
N
N ~N
N
|
F_F \N"N
F
\
™ <k 1
[0411] a-17 K/N\/\u/\& = 0.0 596
H “N
\
T
lla-18 "\Aa“& ~ 0.0 527
e
F f; \ !
IIa‘ 1 9 HQN\/\N/\é\ o) = 1 .34 527
| N
N N
H
\.
F l; \ ;N
Ma-20 ,N\/\Nﬁ _ 1.52 581
N
o \
C{ F I; \ IN
Ma-21| "~y 0 — 0.0 526
.N
N SN
H
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# sEHM) tret, (HPLC) [474F]| MS (M+H)"

\
N<
Pt 3\/41“
[1a-22 N/\é\ = 0.0 510
A . j\@w“
H
| N
[0412] Fct ;}j‘
- = 52 512
[1a-23 C/N/\é\ 0 \ 1.5
N’ \[ I N
H
\
) F F \N‘IN
g |
Ta-24 A\”ﬁ j\@(;}j 1.55 510
: N N’ '
H

[0413] 7 FE B A C HP BT IR IR R IR 2 e | PR 2 2 Ml e R Joe 5 56 1Y IR AN B [v) 22
AR 8k R (4 B 5 INFRE BT N F 2R R A E RSN (WA (IR
SRR HIENE R FESH ), BT B-1 flC-1.

[0414] [N 7R D-T

[0415]

D-1-2
1.<Pd> NH ..
FikB

Ph Ph

2. NH,OH, NaOAc

R® L ® R' 2 .
R A2 R 0 ,4< <w Fiko R o) ,4<N
E B N Noy' RIRIONH R\N N N-N
Br . NH, R? H o o8 M
R
D2

R
D-3 m

1. <NO,> RSN
]z. oy 7

D-1-1

[o416]  ZB7Y 111 ( 5 BEMEAE MR BER I TR AL — RT) (9S00 AL 5 400 i 5 BEVRAG A7) D-3 38
i 5l RRUNH f I EAL SRS - (Buchwal d-Hartwig) B4 — (Ul1mann) fEALHIAE X
T S L il 6 o D=3 PR AL B0 A8 AR IR FH SR L kN 1) 78 £ B 1 AR A 3] (iR
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AR -2-FE - T - BCT EEIRR = - ( R AR ) — 48 ) LARE (WU T B kiR ) 1F
1, 4— ZREKE ek 2R g PRONH 32547 . D3 HOARAEAL 1948 SR BRI F STk C A0 72, 15
B Cu (1) #hAnms (anmiesh ) UL ECHR (an L- Bl2ER ) 9 aide DMSO A 518 =X R°RNH 1
BALEWIREAT . BT AL A4 ROR'NH A 5 W15 31 sl ) FH SCRR C %0 6 5 6 o

[0417]  J5FEIRALY) D-3 it %% D-2 (FH FBINZEF RY) 5 b SCHTIR (FIAH R A 25 R A-2
(R R AR IR S RS o T FH B AR D=2 mI R A5 381, s FH STk L9 7325, FRAE N [ 3R
W) D-1-1 8 D-1-2 IR VD@ AT Ak (A5 A F DU G R RS TR « 2 IR A IR B VR
%), LA KBt JE B I () s Pd/C AN /SLE THE | FF B B 210 b B3 48 1] Fe ATEUALER R 2
B ) Sl SFR=Y Z E . BN, ORI 2-9 PRI ). I
'© R RIN ] R A A i D=2 (9 s WL, AR RS R/ 8RS A S — B B A ek
[0418] &) &K D-2a WP IR (—RALIERE:, ik A) -

[0419]
F i:: F ||-‘: F_F
cl HNO,, H,S0, ol Fe, NH,CI o F
[ —
ji S\ EtOH 1 i
Br Br NO, Br NH,
D-1-1a Z-9a D-2a

[0420] ¥ 1- R —2- & -3- = H P - 7K D-1-1a(4. 9g, 18. 9mmol) ¥& T WK Hi FZ (20mL)
o, AHEIR 0°C, Hf L BN (25mL) FKMIIR (20mL) VKA HIKREWIREG. £=
WBCFE 3 IS, B SOV G P R 22 0Kk A, H EtOAe B A HLAH FH H AT NaHCO, ¥ ¥
FHL AT NaCl ¥ WP, I Na,SO, 4, it 38, FFA8 FH BE % 28 R AN ), HAT B [R] 7= 4
7-9a (HPLC-MS :tg,, = 2. 14 438h) #F— B HBERN.

[0421] ¥ A 5 4k & ) 7-9a (5. 0g, 16. 42mmol) % T EtOH(22mL) 1, 5 NH,C1 (440mg,
8. 21mmol) F7K (22mL) VR &, HIN# A 75°C . Bl )&, - HEAS INERAD (9. 17g, 164, 23mmol) , 4
RARETEFE 3 /N, FRIL SE DA B Ry o 8 i A5 FH e i 2 AN AR TR 22 BRI, ik
RYEET EtOAc 1, BANUAE AT NaCl ¥ VES IR o B HIAHH NayS0, T8, 13, i
FHRERE RS RANZE I, 1352 W% D—2a (HPLCMS :ty,, = 2. 03 4350 ;MS(M+H) © = 276)

[0422]  ZRBIFiZP8, AR D-1-1 F ek / B sis 2 e 12K D-2.

[0423]  b) & D-2b KD ER ( RIS, JiiEB) -

[0424]
F F F
F F F
> <Pd> F/'< NH,OH, NaOAc <
—_— —————
NH Ph MeOH
gy PN
Br Br Ph” “Ph Br N” "Ph Br NH,
D-1-2a D-2b

[0425] % — W 4k # D-1-2a(3.0g,9. 38mmo1) « A T T &1 (1.26mg, 13. 13mmol) «
BINAP (584mg, 0. 938mmo1) Fl = —( —NFRFEN AR ) — 4% (85. 9mg, 0. 094mmo1) & ¥¥ T 60mL
K, B H T K ET % (benzophenonimine) (2. 04g, 11. 25mmol) JR&, HFAERSHA T
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I 3 Ko Bl G, S NIR A YL I8, FEE I 280 LR K ik R T MeOH (20mL) H,
55 1. 8g NaOAc il 1. 2g R FRNZIR G, ¥ R NIRGWAE =B FE it 40, F EtOAc #ike, it
V& BFUEVR R, VST DMF 3 I8 i ) 46 B HPLC ik, K55 779 D-2b (HPLCMS sty =
2. 15 43k MS (M-H) © = 254/256) K128 /3 V15T 1.

[0426]  2BML TiZB8, AR D-1-2 Fhlafk / B HT3R1E & 1 2K D-2,

[0427]  ¢) &% D-3a 088 .

[0428]

Fu_F N 4 ~_\ N
F A2b F
. N
Br NH, Br N N

D-2¢

[0429] 4K FHIIRA-2b (2. 56g,9 16mmol) ¥ T 45mL DCM AN 5mL THF A, H¥EEEEL (0. 92mL,
10. 5mmo1) F1—i DMF J&5, 75 S H: 1 /N, Bl 5 8 e 28 kA5 k- iR T
45mL DCM 1 15mL THF o7, 3f 5 2% D-2¢ (2. 2g,9. 16mmol) LA K DIPEA (2. 29mL, 15. 6mmol)
R W NIREYE =R 8, B S AT e 28 R ANZR K o A Y0 T EtOAe T,
FH IM NaOH ¥ UE: o« & FFBIAHUAEH MR NaCl ¥ vEdss , FH Na,S0, 158, ik 3, 48 FH i
R RANGER , B4 D-3a (HPLC-MS :t,,, = 2. 23 434 ;MS (M-H) " = 503/505) #F— B
RN

[0430]  ZRLTFiZABR, AN D-2 FIL A-2 Hhlalfk / B HT 3R As S0 16 5 SE R4 4 D=3,
[0431]  d) ARk TT1-1 B8R CARMRAL A2 XAEEG, 773 ©) -

[0432]
—/  Pd,(dba);, NaOtBu
E s; Bedf, ribed E fp
*@( RO "
i1
[0433] % 3% 3 9 4k ¥ D-3a(70mg,0. 14mmol) « X T B 44 (55. 2mg, 0. 56mmol) « Bk
%—2—%—g—ﬂT%Ea¢ (16. 6mg, 0. 06mmol) F1 = —( — ¥ £ F N fi ) - 4% (12. Smg,
0.014mmo1) 277 F 1.5mL 1y 1,4- — g b, St m& 4% (481 L,0. 56mmol) Y& &, M E

45°C, HPiH: 2 bt Bl S, B R NIR A YDk uE, I 2R L BRI Bk RV T DUF
rh, 3 3E 1k 4% 75 HPLC 404k o 5 7= T11-1 (HPLC-MS sty = 2. 19 4080 MS (M+H) © = 493)
(LR AV VR T8 o

[0434]  SRAATZAPER, AN D-3 FRARSRAF A TIT (S SEfAL &4 o
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[0435] ) Gk TT1-2 KB BR (HIMEAL A SRR, J7i5 D) -
[0436]

P L-ﬂﬁ—ﬁ.ﬁ. Cul

Na,CO,

5@ =Sl

-2

[0437]  FE4ESSR T, 0% 55 R A4 D-3b (50mg, 0. 096mmo1) « A B &4 (43. Tmg, 0. 4mmol) .
L- fili & FZ (4. 6mg, 0. 04mmol) F1 fifl 4L 4 (1) (3. 8mg, 0. 02mmol) ¥ F 900w L DMSO H, JF
5 4- FIEBEME (33mg, 0. 4mmol) VR G o A FH AR I N 28 % e IR -G in#i 2 150°C, FF
TR 90 43%h. BT, ¥ R NIREGWEE, H R NIRAW 18 T w5 8 HPLC 41k, 574
IT11-2 (HPLCMS :ty, = 1. 76 43%h MSOM+H) © = 521) I T4,

[0438]  J pV 75 FE K D-11

[0439]
RS R® R
R 1. Boc,O, DMAP RS j@\
. R2
BID\NH, 2. <Pd>, BEAK , 55, \l;l‘:o ie NH, &4k Ls J\Q
R ROR1ONH R™ R
D-2 3. TFA D-4

[0440] 2R TTT %55 j ) A6 & W) IR ml 18 0l 5 e B 77 #2 38 D-1 qﬂ@?vﬁﬁ}iryﬁé‘%K
A R (= SO 7 #E5K D-T1) 4n R il 2% <8 ik S8 ) SR 2 %0 1 5 72 i 2R i D-2
Wt Ry A e ] (B Wi B T Boe fR 47 3k ), 43 35 0FAT HE A6 A0 1 AT SR IR MY
(Buchwald-Hartwig) FIZf# Boc fr¥EE (H4nH TFA B HCL) 16 sz D-4, H. b f5 i@ it
FRUERE R B TV 55 A-2 RN, TR A& 111,

[0441]  f) &% D-4a [0 1

[0442]
F F
FOF 1. Pd,(dba),, BEAK FQF
_BocO.OMAP o NaOtBu, N W £t vk ok
Br N’U\OL 2. TFA, DCM (\N NH,
D-2¢ 7'\ Da

[0443] 4 2Efi% D-2¢ (9. 00mL, 63. Ommo1) F1 DMAP (0. 77g, 6. 30mmol) ‘& T DCM (30mL) 7, ¥4
HIZ 0°C, B 5 Boc,0(34. 3g, 157mmol) T- DCM (20mL) I (KIS WIR 4, FF 78 ZyE Bk it 1 .
PR NVIRE W75, BT EtOAc 11, AR NH,CL #95 J MR NaCl S ¥5E %, I MgSO, FJ@&
g IR . ST TSI Boe fRYP A LA (14. 0g, 31. 8mmol) ¥ T~ 1,4- —
Bkt (300mL) ™, MK S BUT B4l (9. 45,95, 4mmol) JIHA —2- K& — — - FUT ZEMBE (2. 85¢,
9. 54mmol) « = — ( "W FEEPER ) - 42 (2. 91g, 3. 18mmol) F1 N- FIFLIREE (14. ImL, 127mmol)
TBE, IEAE 45°CHidE 4 /NI o S8 AL, K 9B 2 R, B i RS T EtOAc 1, FFH 0. IN
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HIRVEGR . AHUAHA NayS0, T4, ik 38T 78k . ¥ AT 4 (15. 8¢, 30. 8mmol) ¥¥
T DCM(250mL) 1, B3 5 TFA (68. 6mL) JRA, H7EZmBR: 2 /Nef o BlJG B RV RGP H
200mL ZKZEHL 2 Ko & HIZKAH AT DOV ZEHL, A NaOH K¢ pH {42 pH 8, JF ] EtOAc Z5HY 3
Ko A IFFBIANIAHH MgS0, T4, kI 28R BikRW¥s T BT, 5 Et,0 F1 HCL
Et,0 ¥R (AM) YA, SLRYTHE D-4a [ HC1 #h (6. 50g 522mmol) (HPLC-MS sty = 1. 64 4358} ;
MS (M+H) © = 260) .

[0444] K [A)AR D-4 (% 10 R = -NH,) , A AR W) I3 —J7 1, A] A FH 75 #E X L
R K D-4a (16 BRUD BRI 3RAT .

[0445] @) Ak 111-6 [P ER

[0446]

D-4a
n-e

[0447]  # ZE ' R A—2a(321mg, 1. 08mmol) F T* DCM(4mL) F1 THF (4mL) v, 5 %% Bt &
(137w 1,1.62mmol) 1 JLii% DMF J& &, fE =Bk 2 /N, HM & K. Bk RWE T
DCM 1, 5 2% i D-4a (280mg, 1. 08mmo1) F1 iPr,EtN (4251 1,2. 48mmol) V& 4, I 75 25 15 i
Peib . BiJ5, 0 SR, R AR T /0 & DMF A, I8 ok ) 4 7 HPLC 4tk . ¥ &4
T11-6 (HPLC-MS :t,,, = 1.58 434 ;MS (M+H) * = 539) [KZh 443, AT

[0448]  2B{LL T bSPTIR (4 RSt TTT-1. TT1-2 A1 T11-6 I N a) & g), Al
AERHT A CR] i D 15 20 BRI FH SCHR N ) 5 il 4% ) 3R A5 U SR 111-3 &2 T11-5
IT1-7 & T11-197 (3% 3) B BAH 2 5Lt o

[0449] %3
[0450]
R5 1
R
Re
RL i No N
NN N
R1o Re H o

[0451]  SEjEf) 111-1 & 111-197
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# 4EM tre. (HPLC) [9-4F] | MS M+H)"
F i F /__\N
-1 & = 2.03 493
o
; N
[0452] ~F ) .
11-2 =\, 1.76 521
N.
£
\
F N<y
F. F \ If
I11-3 ﬁ = 2.39 524
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# M) tre, (HPLC) [474F] | MS (M+H)"
\
F i F . \ \‘N
-4 /5\ = 1.60 525
!
F. i F \ ‘IN
I11-5 /5\ = 2.16 526
N H N
o/
\
-l Wi
111-6 /5\ o = 1.58 539
N
FLF A\ \yN
II-7 | /5 = 1.59 527
N "
e, 7,
III-8 /5\ N 1.88 509
[0453] O N N
\
F i F \ \‘N
II1-9 E\i 0 = 2.40 510
F F . /N
IM1-10 5\ = 2.05 507
e 7
m-11 5\ = 1.32 508
‘ \
F i F \ \'N
I-12 /(55\ o = 1.99 528
SeasacS
\
FLF A h
[1I-13 | /éL -~ 1.44 541
/N\/\T N \NN
H
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# s trer, (HPLC) [4-4F] | MS (M+H)"
F }“\
N \ N
II-14 5 ;}J 1.44 553
Fr [
II-15 ﬁ = 1.83 497
ol b h
F }‘l\
F F \
[11-16 6 q ;%j 1.44 553
G“\/\u N)k©/\N‘N"N
el L\f“
F \
11-17 & - 1.45 541
. \'I“/\/\H ” \NN
. %
F F \ 'N
I1-18 JiEL ~ 2.37 550
(o] N‘N
[0454] O ”jﬁ
\
F { F \N\,N
I1-19 é = 1.66 567
N N N
\TQ g
\
e Wi
11-20 gi o ? 1.65 553
\NQ/N\ u)‘\CEN\Nl'N
s \m"
\
11121 ng . 1.67 555
\N/\/\T QJ\C(N\N,,N
. ~ \”7*
FJ-F \
I1-22 KEL o = 1.68 593
O™~
. F . 7 N
[-23 5 " =\ 1.48 522
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# %M tret, (HPLC) [%-4F] | MS (M+H)"
F }‘l\
FJ-F ;}\j
1124 5 = 1.62 553
N N
N
F i F ;?J“
1m-25 ~ gi P 1.67 593
N N ~N
a~
FLr /_\N
11-26 . &N i 221 537
oj) H [ I
F i F /_\N
1-27 _ O\ 5\ j\(:‘;""" 1.55 536
N N N
| H
FLF &
[0455] HI-28 /5\ i =N 1.93 509
HO N N N
N
F i F \ \’N
[11-29 5\ = 2.05 514
no-./‘N\ ”j\@\w
F )‘k
FF /:}\JN
I1-30 5\ = 2.05 526
N N
HO’ON "
N
F il F \ ?‘
1I1-31 /5\ = 2.04 540
HO
F = /
FF \ /°
1I1-32 | /5\ 2 ’ 1.61 554
AN N. .
BEACE
F N\ S
FULF yo
m33 | ﬁi =, 1.66 566
O
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tret, (HPLC) [5°4F)

MS (M+H)"

111-34

1.64

566

1I-35

1.66

580

11-36

2.15

552

1I-37

1.60

553

[0456]

11]-38

1.62

553

II-39

1.69

547

11-40

1.86

575

111-41

1.70

561

111-42

1.76

575

[11-43

1.67
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# M tree. (HPLC) [%-4F] | MS (M+H)"
\
F N,
FQF ’:}\J‘
11144 le“ N 1.72 602
N
7\
d
Q,
HN>_
F F s)§N
111-45 , EF - 2.17 587
,N\AT ' i W™
0,
>__
L
=N
11-46 FEFF ;Z—/J 2.04 567
i N
N
HZ
FoF sgj”
111-47 | ﬁ x 2.13 545
N
/N\/\'i‘ Nj\CLN\N..
0457 T
[0457] y SLN
111-48 5 EZJ 1.99 525
N\ e
N
F HLN
FlF S,
TI1-49 j 2.18 559
/'L\/\N Nj \( j N\N"N
| H
HN/
i )
11-50 ¢ 2.08 557
Nyl
el
H 7
FoF S%N
II-51 EF KZ) 2,09 539
o] N N
ne ’
HN/
A
F F s N
[I-52 & Fﬁ 2.20 571
N
\/N\)N H A
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# M) tret, (HPLC) [9°4F] | MS (M+H)"
HN/
FoF )§N
F o)
ITI-53 /5\ N;?NJ 2.29 585
Neasave
!
F r; \ IN
111-54 0'15\ == 1.66 573
N
F L\N
F. F \ I
11-55 , 35 0 ;?’/ 1.70 575
/N\/\N N ~NN
| H
F i F \\N\[N
I1-56 5 = 1.66 579
“N
A
\
[0458] e \N~,N
II-57 5\ = 1.67 567
N<
Neaance
\
rLr \N‘;N
11-58 /5 Y 2.17 553
N.,
\/N\)N ujC( "
\
I11-59 ,[EL TN 2.49 601
(\N nj{:‘/\‘u‘
o
N
F '; :?\/l"‘
111-60 = 2.24 6
C‘N\/\Njé\ ~N 5 7
, i
: Ly
F. F \ [
1-61 5 ;}NJ 2.08 527
' H\/\\ N A
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# M trer. (HPLC) [%-4F] | MS (M+H)"
N
F FF \\’N
I11-62 ~y ﬁi ;}J 2.14 567
O\T ﬂ ‘NN
I
"<k :?J‘
111-63 & =\ 2.27 567
Ssasace
a \\“‘,N
111-64 ng o ;}J 2.03 525
h
FlF & o
I1-65 F = 2.10 557
N
\
[0459] e e \N~,N
111-66 15 q S 2.22 571
sShsieS
\/N\)
\
F { F :2\5"
11-67 F]gjt S 2.22 571
—N
F i F \\N\,
11-68 | Fﬁ o ;% 2.18 559
AN~y N ‘NN
| H
Y
FF =
F
/N\/\'i' N Ney’
X
Pt Wi
I1-70 & = 1.96 537
N N N
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# %M trer, (HPLC) [£74F] | MS (M+H)"
A
e e i
1-71 F]i& o 2.03 545
N~y Njﬁ“w"
| H
\
F Ny
F F \
-72 ]5 = 2.21 585
. O ” \Nfo
Y
-
F. f F \ ]N
111-73 ]5 o ;}) 2.30 585
C}q\/\N N N\NN
|
L
F T‘ A N
111-74 ﬁi ~ 2.18 565
N
Noaaase
b
F FF \ 'N
11-75 J& o S 2.25 579
fo450] NUsease
Ny
F I; \ ]
111-76 6\ = 2.19 579
N N SN
Ve
\r
N
Fuef Wi
111-77 ﬁi ~ 2.07 551
e
. \
Sl P
111-78 Jéh _ 2.13 555
\
.
F>l\F \N N
I11-79 ~ JzEL _ 1.55 583
Sl
F b
F*F N
111-80 | 0 = 2.21 557
/N\/\,i, N N‘N"N
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# M tret. (HPLC) [#-4F] | MS (M+H)"
\
FJ\F \N\IN
111-81 0 = 2.30 583
Oi\/‘m N”\©/\‘N"
) H
e A
S, Sy
111-82 /é 0 — 2.17 569
F 1 \N\N
o7 F N
111-83 Q o ;}A 2.13 543
| NN
/N\/\N n N
H
£ b
F>|\F \ ‘l
I11-84 /éL = 2.22 569
N N ~N
o
&N
[0461] " ,/2"
III-85 | = 2.22 530
AN~y N ~N’
| H
N
F 4; \\[N
I11-86 | c‘ﬁ = 1.63 561/563
/N\/\u ﬁjji:(\”‘“
&
F 1 F \ \,N .
I11-87 C'ﬁ Q — 1.69 589/591
\N/\/\N N \NN
) | H
9
F d F \ \,N
I11-88 “ o = 1.69 587/589
N
W)
I11-89 = 2.53 528
\/\N u ‘NN
S
[0462]
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# %M trer. (HPLC) [#74F] | MS (M+H)"
v HNLO
=N
111-90 B ;Zf‘ 2.06 585
\e
E ‘; Ci \ 'N
111-91 | Ji\EL _ 2.45 637
/N\/\T N \N"N
H
Cl \
N‘N
Fu_F \ !
111-92 | 5 _ 2.42 637
Saasac el
HZ
FF Sxi"
F
111-93 5 FZNJ 1.99 525
N
“ JZ
H
F F 83§N
111-94 EF fﬁ 2.10 583
/,’N
e
e
\,EH
F._F SLN
111-95 EF rﬁ 212 581
/N
- NH,
FF s N
4 ~
111-96 /é x 2.04 543
N
X
FF sk“
111-97 §F fﬁ 2.15 601
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# M tret, (HPLC) [£4F] | MS (M+H)"
HN%
FuF s}‘}"
111-98 ? rﬁ 2.17 599
N
(\N NJ\KD/\N‘N"
N :
Q.
»—.
HN
FF )§N
111-99 ¢ f 2.18 599
/N
V@ﬁu :
0,
F _F 31"
111-100 F rﬁ 2.14 599
b
FuF g
I11-101 J& r,f 2.06 668
0463 } ﬁi@:&'f
[0463] ) (\"Q
H,N
FuF s)iN
F
1-102 5 = 2.12 557
~
L
11-103 E rﬁ 2.14 615
—‘N
N N ~N
oA
o]
H)N::\,
111104 e ’/Sﬁ 222 613
’N
\,@ﬁu :
1I-105 J& ® Fﬁ 1.97 626
N N “N
Joanace
g
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# %M trer, (HPLC) [#74F] | MS (M+H)"
FoF :LN
I11-106 ﬁ‘) P 2.20 571
(\N NJ\C[‘N"N
~ N
e
F f:: s)jN
11-107 ﬁi szJ 2.29 585
¥eoasare
Fo_F :LN
11-108 ﬁ . 2.09 601
\o/\/NJ uJ\@:
HN/
F F s)§N
1-109 ﬁi . 2.07 569
[0464] Hy”
I-110 J'\:S\ N 2.05 641
K\NQ !
N
HN/
F F SAN
F o
1-111 /& F?”' 2.13 571
_NK\N‘ N S
!
_r Q \,N
1-112 ‘é — 2.18 569
N N ‘N"N
/N\) -0 "
,/{’
o
I-113 FEi = 2.06 582
/[!l\/\N NL@N\N’IN
! H
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# e L o) tret. (HPLC) [2°4F] | MS (M+H)"
Y jZ
H
FF SLN
I-114 | EF = 2.15 603
\LT HJIZ”‘N"N
T
FeF SLN
-115 5 ,JN) 2.07 684
. j’;”\
F F S:N .
1-116 . rz/’ 2.15 615
LN 1Y IN\N"N
’Nx_)
\ o
o]
g
[0465] m-117 Pt s 2.12 615
DI b
N\\.
o o
IM-118 ng _ 221 547
.,N
SREACS
N
&
/ A\
I-119 | P er = 2.20 609
- \l\ =\
N N N
\
F i F \N\I
111-120 Jii o 2.26 597
N N Ny
\N/O /O HM\CE
|
. %
FLF W
1-121 _ 2.26 583
/N 4
[0466]
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# M trer, (HPLC) [#74F] | MS (M+H)"
HEO
1220, < 225 615
/N ==
Rasacel
h
ot ]
M-123 5 £ 2.04 525
SA8ACS
k.
o <
1M-124 Fﬁi o4 2.10 543
[0}
Q
FoF />
IM-125 D = 2.18 625
N
FF SjiN
F
11-126 (ESL F?j 2.16 542
~N
SR
FF S)jN
F .
MM-127 F]iSL fZNJ 223 560
H 3\NH
FF [
1M-128 : - 1.65 578
N
e
N
o )
1M-129 & - 1.98 507
&
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# s trer, (HPLC) [44¥] | MS (M+H)"
oL
H
FeF &
I1-130 EF = 228 609
\/N\)
-
° NH
/ N
I1-131 T = 2.30 597
/N =
| H
\NT‘
FF \
I-132 ' o4 1.99 553
AN
\N'P
F. FF A
I-133 ~ 2.08 541
/N\
[0467] y
o 9
[1I-134 /%EL ;?NA 2.15 555
SasacsS
\.
Pt Wi
M-135]  ~ | A 2.19 569
A
N
o Wi
I1-136 A 2.26 581
S ASAC
\NT‘
FuF N
F
1M-137 F){l ;}/‘ 2.19 577
N &
N N [ :I N
/'(\) N C1
- Ly
II-138 5 - 2.17 561
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# M) trer, (HPLC) [£74F] | MS (M+H)"
N
o &
IM-139 E\i QN) 2.06 562
N~
e
7 “NH
e &
m-140 | | I _ 222 563
j\,i‘ HJL[:[ ‘N"N
I11-141 LN s 2.40 629
/NI ‘5\ o} =N
"
7 ~NH
FeF /’\
111-142 5 _ 2.14 561
N
N
[0468] /O uj\@
b
I1-143 L Lo} 2.29 627
I
1 =N
A
LO
Hl °
III-144 ot ;23 2.30 668
I/\N&N N\N"N
" L
LO
Hr}\ °
111-145 ) 1.97 670
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# s trer, (HPLC) [#-4F] | MS (M+H)"
'
HLLO
111-146 Pt :ZJ 2.11 654
(\N/é\ul@‘w" .
N
b
F T: \P
111-147 ﬁ A 2.23 553
!
Pt <l
111-148 A 2.31 567
N N’
Usaanee
\
Fdt N
I-149 ﬁ = 2.07 541
AEanve
_NH
[0469] \
F i_ \P
M1-150 \/5 A 2.24 567
b
o )
11-151 \/5 = 2.24 555
/N\hl‘ HJ\Q\N"
\
F I; \F
I1-152 j5\ j\@/\’u 2.24 581
H
N
L
F FF \r‘
II-153 ﬁ 0 = 2.16 541
/N\u u K
b
F l; \ P
I11-154 ﬁ = 2.25 567
Nt aaaval
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# 4 H) trer. (HPLC) [#74F] | MS (M+H)"
\NT‘
FuF N
F
Na
s ”jﬁ '
2 \”‘r
N\
1I-156 EEL ;}N) 1.93 538
Shl A
N
\"‘l‘
FF A
I1-157 5 0 ;%N) 2.15 575
Soasace
/
O,
FF &
II-158 I - _ 2.07 550
0/
[0470] o, J
II-159 TF . _ 2.12 564
N
. 5
111-160 21 ;}N) 2.01 540
o >y
1-161 EEL ,:?NJ 1.89 526
N,
N
. 2 W
1M-162 2:1 ;?N) 1.98 552
NSy .
__U H
2 k“r
\
1-163 5 ;%N) 2.01 552
N
Ve
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4 44 tee (HPLC) [£°47] | MS (M+H)"
LNO
H 0
111-164 o ;25 2.12 636
&
S:(J
H 0
1I-165 . ,/SZB 2.26 638
F
/N
Ds
~@ N
S:O
H (8]
1M1-166 . ;25 2.05 652
Pl
/N
[0471] . —
F F ¢
- B
1-167 5\ = 2.04 523
(Y N ™
/N\)
F ' 1;1-\\
F
- _
1II-168 & =, 2.00 505
N
P ’j
F
11-169 Ej o 2.13 537
SRAAcE
\/N\)
o)
O
F /\
11-170 N De 2.12 607
Q&L@L
; \“‘r
F. - \
MM-171 Ei 2) 2.06 541
N,
_{N\’J " Cl
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# %My trer. (HPLC) [5-4F] | MS (M+H)"
% f
Pt ¥
1I-172 5 = 2.12 559
N N NN
/"(\) " [o]]

F FF N\ r‘
11-173 /5\ =\ 2.19 573
SRR e

F r; N Iy
1-174 /5\ =\, 2.18 573
. :

_ ~
FeF _
m-175 | ng ~ 2.21 540
(NS
NS
Y
E 4
[0472] FF F ~
1M-176 =\ 2.09 541
SaaRsE
A
J
s &
M-177 Fjﬁ _ 223 570
N
FF s N
F
I-178 Fjﬁ in 2.18 546
Sha "
/N\)

Pt s
1-179 Fj{j\ = 2.37 597
| Oy j\@(

A\/N\)
N
F t:: \\
1M-180 Fj{l N 2.41 597
o N ~
N
ng
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CN 101796045 A Uﬁ HH 93/155 W
# %M tret. (HPLC) [%+4F] | MS (M+H)"
\
F l:_ \\IN
1M1-181 Fj& | - 2.40 528
L
F FF \\,N
IM1-182 Fj{l ~ 2.17 545
k.
F l:: A\ IN
I1I-183 Fﬁ g “\ 2.36 583
“N
Jeanpe
|
No
F. I; N\ ]
111-184 Fj{l “\ 2.34 585
Sha A
NS
Y |
|
[0473] FF <
[11-185 (\Fj%j[\ j\CLTN.,N 2.51 599
N N
et
!
Pt L
I-186 | <, F]5\ _ 2.15 571
O\u Hi@\NN
N
F I; \ ,N
111-187 FK\SL = 221 571
|
ot <
II-188 F]{l _ 2.22 571
2, Nj\@m”
| H
N
Pt i
I1-189 FKEL ~ 2.33 607
N N N
1D X
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# M tret, (HPLC) [9-4F] | MS (M+H)"
\
Fh W
I11-190 FI%\EL A 2.47 542
1N
Pt W
MI-191 F]{l , A 2.24 502
..
F W
11-192 Fj{l N 2.18 544
N “N
|
Pt O
11-193 Fj5\ A 221 589
N ~N
Lo
[0474] {
P \N7N
111-194 ~ F]%\i ;}J 2.20 585
O\T u N
F F SNN
F
111-195 & fﬁ 2.12 528
L
I-196 L ;2;'1' 2.26 613
/N\I\ /5\ /ﬁ\@"‘/'ﬂ
VN ™
\
[\
N
/ A
11-197 P e = 2.09 620
m&jw@\
N
[0475] eV TFEAE
[0476]
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1

R 1. RORYNH R” R
F 2 3% f& N ,/(N
e e e i
v 7 E N
R NO, R f NH,

R R
E1 ‘ E-2
‘ 5 ‘ R® 1
R 1. RRONH 8 R
R 2.3 R R o] ,4<
LR A2 NN
7 R’ NH, R’ N N
R NO, : élﬂ:‘ o N 11'}* 3
F Rs,N RY R R R
E-3 E4 v

[0477]  Z8AY TV ( 55 5 Fig 4 Tk i e Bk 1) 6 57 — R®) 128 7Y v (5% J5k g A Tk g ke ke 1 4 o7
— R®) [ S B4 A it 25 % B-2 5 E-4 (T3 INFER RY) 5 SCHTR AR Y 11 2K B R
A-2 AT A B | RSk i 3T 9 26 B E—2 B B—4 W R IG5 3, BRSOk O 40 59 7732,
P A S ) RS 25 55 B AL &) B-1 B3 B3 ik I % RORYNH (¥ 75 B 515 4% B 2 bl J 48 1 A )
P 7-10 B Z-11 IR )R A . E-1 R E-3 125 A o AZ AR SCHR 2 A0 1977325, 72 F o
F41 NMP DMSO 8% DMF S E4T . B A RRYONH W] 7 D4 21 sl FH STk U 50 19 77 V256 o

[0478]  SEARZEURAE SR S N A PR AS T S a0 i BT B-1 (4- RS ) B2
B3 (2- i — AR ) TEok. Rk, N SCBAREE -2 Ho i sbr 2820 IV /S 1 & ple [
I 25 A AT 8 T B4 RV R S 1R o

[0479] &) &% B-2a (2D IR

[0480]
FoF DIPEA, NMP, FoF
X T Ol rac, L) L7
MeOH
NO, NO, NH,

E<ia Z-10a E-2a

[0481] % 1- F —4- A & —2- — 5 A &£ 2K E-1a(250 1 L, 1. 82mmo1) 1 DIPEA (4431 L,
30mmol) ¥ T 1mL NMP A7, 50gnbk (160 1 L, 1. 84mmol) VR4, ¥ R NIR-S WA S EE 1.5
/NI, FHEAE 40°C R HiHE 4 /D (=R 2-10a) o Bl S5, H 8mL MeOH ¥ HAm ke, H it 2
SR PAET o BN Pd/C(20mg) , FEAE IR H, <4 (5 I (bar)) N, MBS YIHiH: 18
NI o ONTR B A e ek T A U, SRR e A 2 AN K, ) E-2a (HPLC-MS sty
= 5.66 480 MS(M-H) = 245) H— B EB RN

[0482]  ZRALTiZ P ER, AN E-1 8K E-3 Hhlalfk / B3k is e Ak E-2 i E—4,
[0483] b)) &k IV-1 K03

[0484]
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N
HO NN N
FF F<F &
0O —
(o} F F
(N A-2b LN o _
_ N
NH, N N
|

E-2a V-1

[0485] ¥4 2% HF R A-2b (50mg, 0. 178mmol) ¥ T ImL THF 71, 15 HATU (69mg, 0. 214mmol)
F1 DIPEA (68 1 L, 0. 395mmol) V&4, H7EZEWmBIHE 20 43%h. Bl 5, I I 2K ik E-2a (96. 6mg,
0. 196mmol) , ¥ ) N IR A WIAE SIMBEFEE A R T EtOAc Hh, /K BES . AL
FH A AN NaCl $HDESR s H Na,SO, T8, b3, A8 e 78 R AR R, A =i ik ) 4 71
HPLC 44k, F5 ) IV-1 (HPLC-MS sty = 2. 03 438 ;MS M+ = 509) 45374 T4
[o486]  RMUF ESCHTIRKIPER a) Alb) , v HHAH R BT (] R 15 2SR A SRk 401t 77
VEHIAS ) RIS TV-1 22 TV-21 F V-1 & V-18 (£ 4) B Y 13L& St .

[0487] 4

[0488]
10 o5 R’ 1
R R R’ e R
re-N 0 ,4< 2 F{N
R7 N)K@N\N'.N R7 ”)K@N\N.
R® H . RQ/N\RW R®
[0489]  SZjilafs] 1V-1 & 1V-21 SEffE) V-1 £ V-18
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# £ 3 1 trer. (HPLC) [44F] | MS (M+H)"
FF. [
- =\ : 509
” N
NN F i‘ /—_\N
V-2 k’"\{j 9 =\ 1.46 522
N N
H
ElF 7 n
H F o
V-3 \o/\/”& o =\, 1.97 497
N N
H
| Fo F 7 n
g _
V-4 \ow“ﬁ o =\ 2.06 511
N’ \E:[ ~N
H
[0490] ¢ ,:F /__‘
H
IV-5 r”& =\ 2.06 467
H ~N
|F ,;-: /—:N
V-6 \T/\’N& =\ 1.48 524
N “N
H
\
S )1
V-7 \o/\/"‘& =4 2.11 514
” “N
\
| Y .
V-8 \ONN\& ~ 2.05 528
N “N
H
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# %A trer. (HPLC) [4-4F] | MS (M+H)"
\
F r:_ \‘,N
V-9 \NNN& ;}J 1.54 527
N
F r; ;?jN
IV-10 N » 1.53 553
o g
A
F I; \‘[“
V-11 pNNN& _ 1.55 569
\
F._F . \N\‘
. I F
IV-12 \NNN& o B 1.57 541
| N \NN
N= /
FoF \ 7°
| F
[0491] V-13 \T/\/N(\S T 1.44 554
N—-/ o/
FuF \
H F
IV-14 \of\,Nf\S Q} 2.01 527
N= /
L N S°
IV-15 \o/\/”& o = 2.12 541
N N
H
. N= /
Pt \ /°
H F
IV-16 \TNNW& 0 F%N} 1.37 540
SO
Ve
HN O
IV-17 PN ;2;?' 2.10 603
ST -
| N
@i@@
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# M tret, (HPLC) [£-4F] | MS (M+H)"
o
H
F_F X”
IV-18 | F = 2.07 587
\N/\\/N
H
O
F F \_—I
IV-19 | F 2.15 609
\N/\/ s
| ﬁﬁ N
4
| )
TV-20 \N/\/N\é\ ° - 2.08 527
| N \NN
=
i F f: Y/
v-21 \(\/”& =, 2.05 525
” “N
/ A\
[0492] NF ' =
V-1 HO N =\, 1.72 483
e ,; /—_\N
H
V-2 \7/\/“& =, 1.40 510
F I ;‘__\
V-3 =\ 2.03 467
\/NH
F / F '}_;
V-4 i e’ 2.23 511
\o/\/N\ N
F F rp
V-5 QJSL N 1.50 524
u N
\N/\/N\
|
i F p ,
V-6 éSm R NTN"” 1.94 497
R
\o/\/NH

147



CN 101796045 A w B B 100/155 7T
# -4 ) tret. (HPLC) [£-4F] | MS (M+H)"
F [ F p
V-7 e 1.81 483
HO/\”NH 0':‘! "
. F ) 5‘/\
V-8 éSLN(’ - 2.09 509
H
N
@
Fd &
V-9 5# o 1.50 552
/\/NH
S
\
N\N
Fd ¢ g
V-10 ? 2.34 528
O
\0/\/N\
3
; X
[0493] e )
V-11 < 2.08 514
S~ ﬁ/ﬁ\@ "
he
F [ F Q\JN
V-12 = 1.57 527
bl : o
\N/\/NH u
|
\
- i
V-13 éS\N i f“,u 1.59 569
H
/\/NH
\
N‘N
F F .
V-14 o 2.21 526
&
Q
h
Pl s )
V-15 < 1.93 500
Na,
HQ/\/NH uju "
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" pr” tre (HPLC) [4-40] | MS (M+H)"

F E \.W
V-16 Si; L 2.16 484
N<
[0494] - Wi
V-17 ~ 1.87 530
Wi
_ 1.85 530

[0495] W 5 FEAF

[0496]
10 5
R® 1. ROR1IN(CH,),0H R R® R R R’
F 2. R R R”’N‘efr,o A2 R”N‘(v)(,o:@\ o] r/‘(N
—_————— >
: . N
R’ NO, R’ N, &L RY ﬁ)ﬁ N
R’ r® R R
F-1 F2

. R® 1. RRUON(CH),OH  R?
7
R NO,

F3 F-4 Vil

E

[0497]  2B7Y VI ( 557 k0 B e B IR X A7 — R) ISR VIT (55 J5 Wk 0 Wk e e BB ) 417
— R®) BISEREBIAL AP I % F-2 88 P-4 (FHT5INGEF RY) 5 _ESCHTIR (AR B 2K F7 R
A-2 [ BEREAB IR )R KA e I 0 2R Ji mT R A5 21, BRI STk CLAT R 77323, FRRE R 1R 98C
THFE S A F-1 8 F-3 18 ik FH 25 % R°R'N (CH,) ,OH ( BAHM (1 EEEE ) 1905 T os iz HAR
J B G R =4 7-12 F1 7-13 WIEJE KA i

[0498] W1 BLARAE FH (12 5 R°R N (CH,) ,OH AN BE 3K dz M LIRS, WIAEAE T 5 B A mT BE
YE A B BEAL I B R 2 ﬁ%ﬁﬁxﬁﬂﬂa B He 28 AR ) b (R B AR
B ] CHO, DL 2l b 38 JR fZ AL 51 NZEHF] NR°R™,

[0499]  F-1 Fl F-3 1) 05 T o A2 BRI FH SCHR CL AN 18 77 3 7675 FH¥E 57 1 NMP . DMSO B DMF
w48 A B4 NaH B8] K,CO, AT BT I 2051 ROR'ON (CH,) , O 1] 75 W 15 21 slcF) A SCik 40
(7716 B

[0500]  SHAZ HUARANIA JR (1) S B A A FE A B ANSZ 2 UE M) UK BT F-1 (4- SRR R ) 18
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A& F=3(2— 5 - TR ) [s2m . [RIE, R SO AUR B PR A F-4 HLPR BE2RAY VIT (1527
BB e RNV AAETT I T F-2 FI2EH VT RS i) (14 il o
[0501]1  a) &% F-4a D3R

[0502]
Fo F Fo F
F F
F_F |
F /N\/\OH
S NO, NH,
. 0 MeOH
NO, NaH, NMP /f’ /r
|
F-3a Z-13a F-4a

[0503]  # 1- & —2- i3k —4-( =FPE)-ZEF-3a(250n L, 1. 82mmol) ¥ T NMP (500 1 L)
H, 5 NaH (80mg, 2. Ommo1) Fl 2— — HIFL5(FE % (158mg, 1. 82mmol) JR A, FFAE E iR 5 £
. NIREWEE R E TR . SR 2k, HAGERRY) (=Rl
7-13a, HPLC-MS :ty,, = 0738 MS (+H) = 279) ¥ T4 /M ) 6mL MeOH o #3111 Pd/
C(20mg) F 4- FIFL ~1- IR O, FERRAWAE 100°CHERE 1 /NN . N R APl i i e
P&, PERAT F e 28 AR R, BT 217 Y) F-4a (HPLC-MS :tg,, = 0. 56 738 ;MS (M+H) *
= 249) L HE RN,

[0504]  SRALTiZob B, HARN F-1 80 F-3 WRiRl A / BT I3Res Hoe 2R 1E F-2 T F-4,

[0505] b) &k VII-1 f00%
[0506]

N

| F-4a I Vii-1
[0507]  #4FFR A-2b (50mg, 0. 178mmol) ¥ T 800 u L NMP 1, 55 HATU (73mg, 0. 225mmo1)
F DIPEA (62mg, 0. 474mmol) V& &, H7E = WA HE 20 %P Bl S5, S I0 4% fi% F-4a (48. Tmg,
0. 196mmo1) , 7K x NMIRA W AE R HE A FL - pid i il £ 24 HPLC 4ifb. K &
VII-1 (HPLC-MS :ty,, = 1. 45 238P sMSOMHH) © = 511) WA T4
[0508]  ZRALT EICHTIRI R N T2 a) Filb) , W] FHAH MY A 14 (Tﬁﬁ"]ﬁ»iﬂdﬁﬂﬁﬁifﬁﬁﬂ%ﬂ
(K175 4% ) FRAR S VI-1 2 VI-2 P VII-1 & VII-3( 3 5) sAE Y 3L Semif) .

[0509] 5
[0510]
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Rs 1
’310 Rs R1 Rs R
9N, O o 14<
R 8 u N o H r®
R Rs ‘ 9. N(rry 10
R R
[0511] SEjE) VI-1 2 VI-2 SR VIT-1 & VII-3
[0512]
# 4 tre. (HPLC) [%-4F] [MS (M+H)"
VI-1 \TNOWEL =\ 1.04 256
N ~N'
H
F _F 7 N
d _
VI-2 NSO 9 =\, 1.68 537
= ”Jk é: ~N’
[0513]
# “M tree. (HPLC) [9-4¥] {MS (M+H)"
Ff /,\
VII-1 ) - 1.51 553
H
N0
0.
F i F /_,\
VII-2 %i N 1.48 511
N N
\T/\/O
' L
F~—F 3\/,?
VII-3 = 1.57 528
N N
\T/\/O H
[0514] N R G
[0515]
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R® R

R
R® 1. ROR1N(CH,), X R% RY o l/<
8 . -
R | = E___]lf?___. A2 o N N\N‘~N
o NH -
= 2 b
HO NO, R Ay R XS W L s
R® N N R
R\o R10
G-1 G2 vl
1. \/\Br
2. LR

1. Oy, MeOH

2. RR'%NH, Na(AcO),BH
G-3 AcOH
R R’
s
R o Fﬁ
N
22806
8
X R R’
RQ’N‘R"’

Vil (y=2)
[0516]  2RAY VITT ( F5 FEMbAE BERZ B IR — RY) IS S8t k0% 6-2 5 13
PR A N A8 TR R A-2 (R IRIE AR B S N & i BT FH B 2R % G—2 W] i g4 21, s3] FH SCRk
CURII 7545 FHAH R AR 25 251 G—1 1l b 28 S5 ¢ 2 4k 4 R'R'N (CH,) X RIS % BUAR B B I
SR 714 (IR IR A . BT FH 2 5 e 2k i 164 R'R'N (CH,) X 7] 7 453 31 sl ) FH 3¢
FIk LN 726 o
[0517] sk, FLR A VITT FsEEmAL &4 (v = 2) nd kA% RORVONH 348 J5 g4k AH i
(IR TR [R) = 4) 7-16 SRl & o AHRV (191 Z—16 491 il it 75 B A J0rp 5L AR 20 At A TR 25 0 T
G—4 AT, i JE H AL FH SCRik 501 5 1EAE SR A 5 H Na (OAc) ,BH 8 Na (CN) BH, 12547 » AT
FH (¥ RORYONH W] i ) 7 380 sl R P SRk L0100 7 V5 o I TR 0 2k M G4 TR R % 6-3 5
ST B AH PR R TR A2 (R I AR I B Y >R 1, T AR i G—3 W] IR A 2k 2Ry G- 1 1)
I N AL B B fa 22 P TR) 7400 215 IR R 3T
[o518] 33 [E] ™4 Z-14 F1 Z-15 KSR AR F SR 0 177325, 8 VR4 NUP
DMSO B DMF H g FH i G ik B« NaH BY K,CO, AT -
[0519] &) Ak G—2a ()P EE

[0520]
FF < Ff FaoF
F NT>"al F F
! PdIC, H,
—— —_——
Cs,CO;, DMF A~~~ EtOAC ~
HO NO, N 0 NO, T/\/\O NH,
G-1a Z-14a G-2a

[0521]  Hf 3— Ak —5-( = 2L ) - AW G-1a(500mg, 2. 41mmo 1) \3— — FHIEZIL N
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hih (573mg, 3. 62mmo1) ﬁnﬁfi%@ (3.93g,12. 07mmo1) ¥ DMF (10mL) =, JF£E M0 S .
arnFag 120°C, #R4E 60 43Bh. Bl S, 10 F e 28 R AR RIZS A, INVIRG P EtOAc
Mk, FE KA IX ﬁW‘HﬁH Na,SO, T8, iy, 18 A e e 2 AN Z8 %, B AR i) [e) 7
) 7-14a (HPLCMS sty = 0. 67 7380 sMS (M+H) * = 293) HE—0 H# RN

[0522] B AHEEAL S 7-14a(T00mg, 1. 80mmol) ¥ T 15mL EtOAc #, IF48 2RS40 N 2%
o WSINPd/C(20mg) , HEE=I\WATH, [4R (4 ) N BRAWIHE 18 /Nt RINIRAY)
TR A O T, A P e 2 R DSCOR BBV 2 R HLT AR R 7 ) G—2a (HPLCMS :ty,, = 1. 88
P MS(MHH) = 263) #E— D EHE RN,

[0523]  RIF PR, AR G-1 WAk / S sRis e iR i G-

[0524] b) &Rk VITI-1 {3508

[0525]

A-2a F /
—_——
N o) NH "

G-2a vill-1
[0526] K5 2K F R A-2a (50mg, 0. 16mmol) ¥ T ImL DCMAH ImL THF A, 5HEES (0. 150 L,
0. 19mmo1) F1—i% DMF V&5, 7E 2R P H: 3 /Nt LB I A% FH e 4% 25 AN S R - K T RS T
ImL DCM 7, ZEUKIE P A HI A 0°C, 3T 5% G-2a (50mg, 0. 16mmol) FHAEE (40 1 L,0. 49mmol)
RE, e PR 4. Y0 i i) 25 B HPLC 4hidk e 579 VITI-1 (HPLC-MS sty
= 2.21 \%ﬁln sMS (MHH) * = 542) IV R T4
[0527] B WIS 4b A4 VITT v] AU FZ D R HAH NI G-2 1 A-2 R a4k / & i)
G
[0528] ¢) &% G-3a [ H8 .

[0529]
FF « FoF FF
F gy F Fe, NH,CI F
—_— —_—
R EtOH N
HO NO, o NO, ) NH,
Z-15a G-3a

[0530] ¥4 3— A 55 —5-( = 9 1 2% ) - 25 My G-1a (2. 5g, 12. 08mmol) 1 Tk 2 ¥ (2. 00g,

14. 5mmol) ¥ T AEI (10mL) o, B 5 AFEIR (1. 15mL, 13mmol) YR, H7E 80°C R it

. BT, A8 i 5 28 RACK SR 28 0, IRNVIRG YA EtOAc ks, JE DK ZBUM k.

HIAHH Na,SO, 458, iy, A0 H e 2 AN 28 O, HLFTA B 18] 7 49) Z—-15a (HPLC-MS :tg,, =

2. 13578 ) — B EBE RN

[0531] 5 4§ £ b & ¥ Z-15a(1. 5g,6. 07Tmmol) ¥% T EtOH(30mL) H', 5 NH,C1 (163mg,
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3. 03mmo1) FZK (30mL) JBE&, FFn#g 75°C, BT, 7 f#ids ety (3. 39g,60. 68mmol) , ¥4
RINIRETEFRE 3 /N, FRd g LA B SRy o 8 i A5 P e i 25 R AN PR 22 TR K ok
KT Et0Ac H, B HIAH B MO AT NaCl S5 VEdss W5 I o B HLAR T Na,SO, 48, 1d v, fa
FHWERE 2 RANGE R , 13BN 2% G-3a (HPLC-MS :ty,, = 1.95 4}k ;MS (M+H) © = 218) .

[0532]  RALFZDUR, FHAHMN G-1 Flafk / B MR g e R i G-3,

[0533] d) &k G—4a {088 .

[0534]

G-3a
[0535] 2R A—2a (1. 5g, 5. Immol) ¥ T* 32mL DCM Al 10mL THFEP EERE (0. 49mL,
5. bmmol) Fl—i DMF V&4, TR 2 FE 3 /I, HLRG S A IR 28 RAGE R « R ARG
T 15mL. THF A, VK A HI 2 0°C, JF 5 5 1% G-3a (1. 21g, 5. 5mmol) FlI DIPEA (2. 6mL,
15. Immol) VB & . 14 R NIR-EWE 2R P FE ok 2, A8 FH e e 7 RANZR R, IR RV T
EtOAc 1o AAHLARAIZK i KHSO, ¥ UM NaHCO, ¥R BESR , HI MgSO0, 1458, I8 HI he s 25 %
AR FTAFHI ) G-4a (HPLCMS 1ty = 2. 06 4380 MS(M+H) " = 497) k—2 S Ty o
FEATES AL o
[0536] RN TiZA 0%, W]l AHM K] G-3 FIT A-2 FRIA)AA / B A& i P44 19 2k 77 JE Ik
G—4.,
[0537] ) & E VITI-10 1D ER

[0538]

1. 0,4, MeOH
\ 2. Na{AcO),BH, AcOH

|
N.
NH N
FF 2 FuF
i N ¥ N
"0 N/“\CL N’ Y ~o N N
H

4a VIi-10
[0539] Hkﬁfﬁﬁiﬁ&ﬁ%%c} 4a(1.0g,2. 0lmmo1) ¥ F 40mL. DCM 1 4ml. MeOH 1, 3f: A %1

2 -78°C. Kijs HHEEA 0,/0, KVEA W HE 2 WAL s (B i I NVIRG 5 — i Bk
(dimethylsulphide) (520 1 L, 7. 05mmol) V& &, £F = ¥ #i #F 1k 7%, FI # NaHCO, ¥ Wi 25 YL,
FH MgS0, T4, JFilad ek 28 Rik4i. A3 [a] 7= Y) Z-16a (HPLCMS :ty,, = 1. 83 738 ;
MS (M+H) = 499) #E— H#e &V

[0540] ¥ rh[a] =4 Z-16a (100mg, 0. 2mmol) ¥ T 3ml DCM f, 5 A % (15mg, 0. 20mmol)
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IRA, FHEBCRE 15 208, BEJE, AR UK. (171 L, 0. 3mmol) , FE /34t N Na (Ac0) ,BH (64mg,
0. 3mmol) o K & IR G W) AE 250 HF ik 8, A0 e i 2 AN ZE R, FHRAR WS T2 & DMF
oy, 33 1 4% B HPLC 4iidke #3774 VITI-10 (HPLC-MS sty = 2. 20 438h ;MS (M+H) * =
554) IR IR T 1o

[0541]  RLT ESCATIRI T a) &2 o), W] AR AT A SRAS S VITI-1 22 VITI-10 (5§
6) B 2 1) St

[0542] K6
[0543]
S
RG R ‘/<R1
jf>\ i NN
L
RQ\NI(J)y R H R?
éw
[0544]  =ZjiEfs] VITI-1 £ VIII-10
[0545]
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# 4 M) trer, (HPLC) [2-4F] | MS (M+H)"
\
e i
VIII-1 , Ei — 2.11 528
/N\_/\o ﬂ,B\CL\“‘N
\
Ney
F r;': \
VIII-2 Ei ;? 2.13 584
Q/\/\o ”i@‘b‘"
h
Fh z\j"
VIIL-3 é - 2.20 554
CL\/\O NL@N‘N"N
H
\
N
F I; \
VII-4 /iéi o ;%f 221 542
\T/\/\o ”JKCQ\N'
by
F 1: g
- 0 = 221 38
ms| o B s
F _F rg;)jN
VII-6 N ' g 2.10 588
kv“\/\ JiéL jLE:ITT”
s S
VIIL-7 . ﬁi ; F?’r 2.29 586
O\/\O u \N"N
FoF HB“:N
VIII-8 ’ F,}a 225 572
ON\/\ o/& NJ\C( ‘N"N
. &N
F l; ’/24/
- Q =
VIII-9 G, éu i 9 231 543
\
Pt \N‘f‘
VIII-10 ' ‘Ei ;ﬁ 2.14 542
o ﬁflw

[0546] SV 7R H

[0547]
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i R1 11/lk Ru :
NI;\ /%'f& HN JKQ POCL‘" ' R' ) )l\@

H-1
[0548] 711X ( H*E@%Hﬁz%éﬁaémlﬂuﬁ R") E’J;&)TE@M{A%EIZI:E& H-2 8 k5 AH S ) 5
Hﬂﬂéﬁiﬂﬂvﬂééﬁko Jir B e ) FH SRR 20 600100 325 A FH I S e I S B O B ST Ak, HL R,
TERRAS ) a0 — W@ e sk THE HadfAT . 4577522, WIJR TR BT FH e i AR 5 o
[0549]  ZKJf H-2 @i 1,3- X H-1 5 B SO IR IO AH Y 128 B R A-2 ) M8 B s v
KA B B 28 & ] v W43 20 35T 1) FH SCRR 2 RN 2k o
[0550] A 7E Wk M S X I AR AL SO 5 I A BRSE (= R6. RB) , mI AL FHAH R 119 1, 2- 8%
1,4- R @B H-1,
[0551] a) &% H-2a {018
[0552]

RN

H-1a H-2a

[0553] 2K FER A-2a (2. 0g,6. 73mmol) ¥+ 60mL THF H, 5 HATU (2. 38g, 7. 40mmo1) #ll
DIPEA (2. 59mL, 15. 47Tmmo1) V&4, FFPEZ WA R 20 280 BT, 05— ( = P& ) - -1,
3- Z & H-1a(1. 18g,6. 73mmol) , F¥ [ MR AMIAE S FE I » [ VIR A Wil i e i 7%
KIRGE, B =Y T DMF A, JF i il 26 74 HPLC 2fifb . K5 & 7= 4 H-2a (HPLC-MS :ty,, =
1. 81 43 MS (M+H) ™ = 456) I 1T 15

[0554]  SRALTiZ DB, AR ) H-1 T A-2 rhal ik / B A& e e Ak lig H-2,

[0555] b)) &% IX-1 [R5 .

[0556]

=
z—
—

POCl;, NMP

"r
fo) ==
e Femak, d

H-2a 1X~1

[0557] 4 4 Ji% H-2a(60. 4mg, 133 nmol) ¥ Tk /MNEF I 6000 L [ 1,4- — W&k,
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JE5 NMP (131 L, 135 umol) 1 POCL, JB 4. bl )&, 75 T S MY 25 Hh % e B VR &40 A 22
100°C, FFHEHE 1 /NI S SR A 40 F — 4% DMF A48, JF il i il % 24 HPLC Z4lifk. #4351
IX—1 (HPLC-MS :tg,, = 2. 08 4340 ;sMS(M+H) = 537) M4 T 4

[0558] BTk 777% a) A b), Al HHAHMY AT A SRAF SE 9] 1X-1 48 IX-10 (3£ 7) 5iAH
4 () H e S

[0559] %7
[0560]

5 R’ R

1 O ’¢<

*jﬁ) o
R Rs
[0561]  SZjiEfd] IX—1 4 IX-10
[0562]
# M tret. (HPLC) [4°4F] | MS (M+H)"

F I:: N\ |
IX-1 o — 2.08 537
Q. (ESL
SSSACS

[0563]
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# M trer. (HPLC) [2-4F] | MS (M+H)"
\
: }
IX-2 2.09 551
%N&uw‘w"
L
RN ;}\J‘
IX-3 5\ _ 2.08 567
M
d i
X-4 = 2,37 565
ot ﬂﬁm
\
N‘N
a ;}\J
IX-5 & _ 2.23 551
(’;‘1‘“ X "
.
: )
IX-6 _ 2.18 537
\Tj\\Nfé\u/%:(\NhN
\
: I
IX-7 5 ~ 2.13 525
L
. Y
IX-8 . 5\ ~ 2.17 551
G& N ﬁj\(:(‘n
HNLO
F s)§N
X-9 F rﬁ 2.20 597
(j\\ i NT':N
AASaTS
H Lo
SLN
IX-10 EF ’ rﬁ 2.08 583
[0564] [V T FER T
[0565]
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r® 1
R R° RS R
R® 1. <NOp R A2 2 F‘<
o o HO N N~NN
X7 2 LR ; NH, &AL RO
R® R’

RB

-1 -2

(X = H, OH, OMe, OEY) 1. SOCI,

FikA 2. RSRONH
3,
1.DMp
. 2. ROR'ONH,
% ik Na(AcO);BH.
AcOH
5
. R R’
e A
N

[05661 37U X (A Cy B IR M AL BRI B 9 TR — RT) W SEREAL S AL &4 1-3
T RORYNH ERACAH R f) 2 3 de ik S sl B o i RORVNH I8 JE AL AH Y. (I 3R 1S . E Rl
— PR, R SRR O AN 7 2RI e S T3 5 Bh T WA I SR A, £3 BIAH MY 1 &40
Yo fEG—FEDLT, BRI e T 1-3 40 (1 Wi A DMP. MnO, BRIHE 5 AL )
T RSCAH R (A ELIE )5 ) FH SRk 018 7 V5AE SR A B 5 Na (OAc) jBH X Na (CN) BH, Ffi
R'R'NH S ]85 T RIS X (A& 4. BT A I RRYONH 0T 1 ) 15 381 sl R FH SRk 0 0 7 v
o

[0567]  ZRILHEFERE [-3 1@ K 1-2 (H T39I R2) 5 F SOl [FIAH R 1) 28 IR A-2
(R B REAR IR S A5 o JIT FH ) 280 T2 W] R DA 381, B8R FH SR 0 0 U732, ERRE I PR e i
WEY 1-1 (Bl sk O ) 8 i EAL K Bl 5 I8 JR 2 25 Flob R P24 7 & e

[0568] a) &k [-2a [FDEK -

[0569]
FucF 1. NaBH,; BF, OEt,, F 'l":
F NMe,NO;,, szo THF
0
2. Fe, NH,CI
I-ta Z-17a I-2a

[0570] ¥4 3-( = i F 2 )- K & R 1-1a(8.0g,36. Tmmol) 1 P H X i MR %%
(tetramethylammonium nitrate) (7.47g,54. 87mmol) % T- DCM(90mL) ', 55 T 30mL DCM
W) =9 R T (15. 52¢,55. Ommol) YR &, IFTESWEBEFE 2 /N, 75 45°C FEBidE 12 /b
I o [ TR G0 P U AT NaHCO, 5 ¥ 0 F1, A HLAH H K BEE, FH Na,SO, 4, i uik H.A% FH i
AR K . RGBEW I — 2 B3 RN (24 I A KRS 2, B4 a4
7-17a (HPLCMS :ty, = 1.92/1.96 43%h MS (M-I * = 262))

[0571] K% Z-17a WX B R AR VR G4 (1. 04g, 3. 50mmo1) % THF (10mL) 7, 7 HEids

Jin NaBH, (198mg, 5. 23mmol) , BH iR & VA 21 4 0°C, i I = ALH 4k (627 n L, 5. 41mmol) ,

I ZIR G WAL R B 12 0°CJa, fEfiidE T H 5 10ml ¥ IM NaOH ¥R 5
A8t FH e e 75 R AR B THE, HUAH= ) ] EtOAc ZEEL. & JF R AU FI MO A NaCl e
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FH Na,S0, 4, 1 9k BATH e 28 AN ZR K o SR AR P e I Z AR 4liAl (HPLCMS :ty,, =
174 53%80) , H MRl sk 280 7-18a dE— P HI WV o

[0572] ¥4 o [&) 7 4 Z-18a(100mg, 0. 425mmol) ¥%§ T EtOH (2. 5mL) &7, 5 NH,C1 (11mg,
0. 211mmol) FI7K (2. 5mL) JRA, FFM#MAA 756°C . BT, 4 #Lis ek (235mg, 4. 21mmol) , ¢
RNVAIREVTEFE 1 /N, FRUE I 20 o 18k A5 FH e 4% 25 AN AR TR 22 TR i, M T R
T EtOAc H, HAHUAHF AN NaCl W VVESR IR . A MU Na,SO, 15, i il HAE e 4%
RRNGER 13374 T-2a (HPLCMS :ty, = 1.54 208 ;MS (M+H) * = 206) .

[0573]  RALFiZA 8%, v EHAHM T-1 Hr etk / B & L e kg 1-2,

[0574] b) &% 1-3a (588 .

[0575]

N
N~
FF F N
F a o
A-2a
Q =
N
HO NH, HO N “N
H
|

I-2a -3a

[0576] W ZEFIEZ A—2a (680mg, 2. 29mmol) ¥ T 4mL DCM Al 4ml. THF vp, 5 RS (0. 3mL,
3. 5mmo1) FH—i% DMF VR &, TEZ M BERE 1 /iy, ELB A8 A 28 RANGE R « i RE T
10mL DCM o, I 5 %% 1-2a (492mg, 2. 40mmo1) F1 DIPEA (0. 7TmL, 4mmol) R4« RNV IRG
VA 2, A FH T 3 28 R ANGE R, F4 IR AR T DMF o, Jf i ik il £ 21 HPLC 4difk.
G 1-3a (HPLCMS :ty, = 1.79 438h MS (M+H) © = 485) FIZLAM AR T4

[0577]  RMAFiZPER, EHAHR -2 sk / S M 3iis How R e 5 1 1-3,

[0578]  c) A X-1 2P ER (SAk — s figth, 773 B) -

[0579]
\ \
: N.y  1.DMP, DCM N~y
F<F A\ N 2 Me,NH, Na(AcO),BH, F "": \ !
F AcOH L
— - (o] —
i N N ~ N
N N h N N
L o
1-3a x-1

[0580] ¥4 2% & o JE B 1-3a(226mg, 0. 467mmol) ¥§ T- DCM 1, 7F 25 ¥ K 55 DMP (237mg,
0. 558mmo1) V&, i 1.5 /pite BEJS, KT 10mL KA 1g Na,S,0, Ml 1g NaHCO, #s
INE TP, 305 N IR A YIE S BERE 20 4380, 4035 A HUAH, ELACH I DCM 25 B W
RUL Eo A FF B HUAH AT NaHCO, ¥ 7 IR Mk, F MgSO, T4, it i, A6 i 4% 28 R AX
KR AZBI R =) 7-19a, 48 Hdh— 5 B Y
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[0581] ¥4 Z-19a(109mg, 0. 226mmol) ¥ T- 3ml DCM 1, 5 —FfiZ (1251 L, 2. OM [¥] THF %
Wi, 0. 25mmol) Y& A, FEBEHE 156 08P, BEJS, W INUK LR (20 1 L, 0. 34mmol) , FF 43 HEHS I
Na (Ac0) ;BH (72mg, 0. 34mmo1) o F S N VR WA 2 i 40 ok 14, A FH e 2 25 I AN O #4k
RV T/ & DMF A, Jf it 46 29 HPLC 24k o 4 5 7= X—1 (HPLC-MS sty = 2. 15 2380 5
MS (M+H) ™ = 512) BIZR VA IRT 15

[0582] KA FFrd I /5ika) & ¢, I AR N AT AR SRAS SE ) X-1 22 X-6 (K 8) BUAH 41
s St .

[0583] £ 8

[0584]

[0585]  SLjfafs] X-1 £ X-6

[0586]
# M) trer, (HPLC) [%-4F] |MS (M+H)"
A
F i \‘,N
X-1 ﬁ = 2.15 512
\?l H \N'
.
F FF 8
X-2 ﬁ = 1.55 554
N
F r; \\IN
X-3 ﬁ = 1.62 535

F 7: \[“

x4 T 230 552
P <t Wi

X-5 . A/é\ = 2.18 538

o N
N
F £ Q N
X-6 ‘v& = 2.00 498
N N

[0587] S My FEA T Hhoe s Skt ik M B 1) 25 141 R ﬁ%ﬁ‘]@l)\@fiﬁ%iﬂ@ﬂ%?ﬁ%@
RYRTR® RLE RSN CHR B &) (LBt e e IR AL E R 2R AEE T ), 2K
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BIF T-1,
[0588] N7 HER T
[0589]
5 S R5 1
R®  1.BnNH, s 7 " R RS R
R 2RRONH RN~ PdIC 7 A-2 S F(
Y T e A T e L TR A Ny
c N el A N, N ONH Ne ™ N
R H R R R®
J-1 J-2 J3 Xi

[0590] SR XT (B4 &4 B — & ke J-3 i 5 b SCHT s i AH B 1) 2K F R A-2
A O P A8 B S N i T P ) — Ut J—3 W] 1 95 31, sl FH SCiik 4 i) 77, AH Y
(¥ Gt e J—1 3@ A i RORONH FRS I 2 S0 (B anF g ) SESEZ IR, e [RRhY
B 7-20 K J-2, UL KBl 5 (AR B IR R e MR T & e 05 7 S A IR AE 5 F 57 4 NP
DMSO 5% DMF A1, i FH i arn bk e 5% DIPEA JEAT o AT FH IR & RPR™ONH 0] gy ) 7 381 sl ) FH Sk 2 540
715

[0591] &) & J-3a 5K

[0592]
F__F  1.BnNH, kg P ek PdIC, H, -
/B%F\ 2. vtk ~ MeOH, HCl S
o IN, o O N H/\Ph L \)N N” NH,
J-1a J-2a J-3a

[0593] 4% 2,6- —& —4- = A IEMERE J-1a (1. 51g, 6. 99mmol) ¥ T ImL HitiE , 55 H%
(1. 0mL, 9. 16mmol) V&5, JFAE 45 CHFFER . MNVIRGWH KRR, 5 2N HCL iR&, JFH
EtOAc 2K 3 K. & FFHIE HIAHA Nay,S0, T, b 38, 48 F e % 25 R A5 K, BT A3 i ]
P 7-20a (HPLCMS sty = 2. 44 4380 MS (M) © = 287) di— B EHB RN o
[0594] ¥4 7-20a (165mg,0. 573mmol) ¥ T M5 Wk (1.02g, 11. 5mmol) H, Jf £E Tk ¥ Jx [V
AN 160°C, Fr4 1 /I JEHUTIEY), HE W0 i il 25 8 HPLC 4tk 59
J-2a (HPLC-MS :ty,, = 2. 40 4348 MS OHH) = 338) [0 vT1 .
[0595] ¥ G IFLALNE J-2a (95mg, 0. 282mmo 1) ¥ T 5mL MeOH A 1mL (¥ INHCL o, JF4: 8 £
%Wiﬁ %%EP IS0 Pd/C(20mg) , FEEWA W, <R (4 B2) T, BIREWHRE 18 /M. &

N VR )8 i A A U, A8 e 28 RSO BT 28 R, J-3a (HPLC-MS sty = 1. 74 738 ;
MS (M+H) © = 248) MBERE /HCL A R T8, Frdt— P i RV o
[0596] BT iZ% PR, n] HiAH R I K-1 B K-2 R [a) ik / B A& sl e i) — s 2k e
J-3,
[0597]  b) &L XT-1 FIDH -
[0598]
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FuF
i X A-2a F N
(NTNTNH l \, 1 N
- Sashce
J-3a X1

[0599] 42K FIG A—2a (48mg, 0. 16mmol) ¥ T 2mL DCM A 2mL THF 71, 5 1mL WA ELSUIR
G AR WARE 3 /0, BB S AT e 2 AR K . HIRRYIVE T 3ml DM, 31 5 2
FEnEnE J-3a (100mg, 0. 41mmol) FIAERE (1001 L, 0. 78mmol) JEE. K R NV VRS WIAE = 153
PEREBE, A8 BEHE 28 AR, B R A s T DVF A, 3l ol il 46 8 HPLC 46tk B &7
XI=1 (HPLC-MS :ty,, = 2. 31 238 sMS(MHH) © = 527) IR VAT 4.

[0600]  ZRALT Frdk ) J5i a) A b) , W] HAH N AT (R vy I 15 20 BoR) SRR 280 ) 5 2l
#) BRAFSZ) XT-1 £ XT-5 (£ 9) B 24 i) H e sz itif)

[0601] £ 9

[0602]

[0603]  SZjiEfs] XI-1 & XI-5
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# s trer. (HPLC) [4-4F] | MS (M+H)"
A
F r; Q Iy
XI-1 ﬁ ~ 2.16 527
b
F F A\ ,N
X1-2 ~ ;}) 2.51 527
o/
[0604] N (
X1-3 2.26 540
| N g Y
b
FF Wi
X1-4 N ;2) 2.13 540
b
F F \ |N
XI-5 | N _ 2.18 554
\ NN Nj\@m‘”
/ H
[o605] Sz iV 75 FEF K
[0606]
1. Hy, Ra-Ni
HA NO Y NO, ; :C:\l Nano: N N
2 V2 PG PG~ ., . NaN, PG 3
\@R5 \©:Rs @RS
K-1 K-2 K-3
R’ HRip LA R'
[/ R1 7S
Z-3 H F<N %1%’ ‘,/‘<N
PG,N\EIN\N-. HZN\QN\N..
R’ R®
K4 K-6
[0607] I A SCHR N1 774, AR H K=5 i ok SR i) R)AE 285 K i K2 e S 1R 3645 38 TR

55, 76 NaNoO, BRI AL, LR 5 S J BN, & =) 2-21, TR S & & A

W) K-30 PRIPIAHIE 2R G K-2 pis 2 A AL 2R i K-1 i 5 | NAHRN AR 5L (PG) 3R A

BT FH I R4 55 0 48 LR SO 45 A T A0, LA 40 i R B 20 5 (9 AT i 2 25 0 3 25, R 0%

NEEA Chz (A BES Cbz—Cl 51N )« SEMD K-3 B3 (HFIINERR) @il

Bk 020 1 77 VA FH A R R B Z=3 . CuSO, FHTER ML ER AN LA 2 K-3 Skeilf4T . fEf e —& it
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SCHR AN BRAS S5 R 2R IR S, AR B B 2R K K5 (Cbz — Pd/C, H,) » AT OR A ) 2
iz K-4 B fr4

[0608] A LA NFEHT R (ke Z-3 W] 15 2 sl i Z-2 4%, 1% Z-2 WA 2, 51
| FH SCHR 2501 7 0 andd B Bestmann—Ohira 357G . 7340, BT FH BB IR AT i 05 25 7R AL
VIFRAL ) UL R = PR FERE I 2 il £, 3X ey S5 m] 1 W45 31, SR SClR 0 1 7 v it
AL A8 AR EL (Sonogashira) UL bl Ji I RESE OR3P JE R A G ile o XTI AN EUAR )
IR WA S FE [ R Il ol i ARK I ) (S 36020 RN FFF WO 2007/121390 FHASL 5| H 9 3CHR
o SSBIHE, DAL B A0 Bk o A i AR e T | oADK MG | i AL AR TR | o £ I A
HE I ARMERE ZE 1K) Sonogashira &I e VAT I rh (B A4 1 2—- BRATEE —1- AL -5 = IJEREdE
LR —1H- DKM 2- BRI L —1- 2L —4- = AR QO dE —1H- mkmk 2- = HIEMEE L
IRIL — EIE 5 = FILRESRE BBt - WERE (1,5 I —4- = FIEREEL 4R FE —1H- Atk Ml
5— = FIEAEIL Lp — e,

[0609]  HHIX L Jz K 77 v B SRAF 1 4K i K—5 m] Bt J5 DA SCER 20 10 77 X sl Rl S0k 9
77 RE—252040 RY, 3RS H B I 2K L K-5. [RIG, f2, 7] B B3R 13 10 2R 0% K-5 (11371
R ( HH 2= B sk s S AR (1) 24 05 SR 4 ) Pl I BUAR N (EZL 5 AR B AL ) Wt dE4E
N B S N SO R S Y. (207 AR Z IR AL ) SRR FEE 2, A R R4 5 S AL
AT VE & B IEA A X AE B S pY. (Ul Imann Buchwald-Hartwig.SonogashiraZ:) LG A
SRR

[0610] & /% K-3a 4%

[0611]

) 1. H,, Ra-Ni
H.N NO H 2. HCI, NaNO, H
2 \CQ 2 Chz-Cl CbZ/N\CLNOZ 3. NaN._, CbZ/N\CLNs
K-1a K-2a K-3a

[o612] % 4- A &t -3- Ay 3 2K % K-1a(51.0g, 335mmol) ¥ T THF(300mL) 1, &
DIPEA (73. 6mL,402mmol) V& &, 76 VK74 E T, [ I Jn s T 50ml THE H1 (%) &0 7 R R B
(52. 4mL, 369mmo1) , FEFFIZIR G WAL =P HE it 4 o K R NAIRE 5 AKIR G, TR e 2%
KA THR. e A=Y, B FEE /K (25 & 1) E45 5, 538 K-2a, Hik— B HBE NN
(HPLCMS :ty,, = 2. 25 438 ;MS(M-H) * = 285) ,

[0613] R4 HIAHZE K% K—2a (5. 00g, 17. 5mmol) T FEE (30mL) H, 5Pr/E4t (Raney
nickel) (500mg) V&&, HAEZIRA 8 LLEE ) THitE 18 /M. Bl fG [ NVRA Wil i Ak i
Wb gk, B 2R R, H IR Bt A d , IR1F AR K 1% Z-21a (HPLCMS :ty,, = 1. 86
3P MS(MHH) © = 257) , Hidk— D HE M

[0614]  W{RA (K28 — ik Z-21a (3. 90g, 15. 2mmol) ¥ T 2N HC1 (300mL) 1, A#1%E 0°C, 5
TAHER R (1. 58g,22. 8mmol) T~ 50mL /K RV IR &, FEHidE 30 Z3Bh. Bl , 0 S 24
(2. 18g,33. brmo1) T+ 30mL 7K 7RIV, WS M0 58 i , FHRG WA 30 438, B in#a e
Hifto UEH TN K-3a (HPLC-MS =ty = 2. 35 708F MS(M-H) ™ = 281) Pi¥E, /KR E¥E
¥, LBl G AT
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[0615]  ZRMUTZ DB, AR 3— A28 K-1 SRS HEMSE N K-3.
[0616] & K—4a )0 IR
[0617]

Z-2a Z-3a K-4a
[0618] 4 1,5— — FIJE —1H- ntbm: —4— A% 7-2a (2. 8g,23. Ommo1) Fll Bestmann—-Ohira i,
71 (B-0,6. 0g, 31. Ommo1) ‘& F MeOH (100mL) H, JF 5Tk EREH (6. 27g,45. 3mmol) VR E . 7EX
EEEE 12 /NS, TSN B B ALY K-4a (4. 0g, 14. 2mmol) , FF7F 16mL (1) 1M PR M. B BV TR
(16mmol) e, HERIN 28. 4mL ) 0. IM CuSO, ¥ (2. 84mmol) , RS WIAE 40°CHiHE 3
Ko M TG, FRGYIMIEZA K, SRS, FFELA I 2 HC1 ¥ pH {LiE 28R
pHAE .. BlJ5, RSP EE B FIR, & FF A HAHH MeSo, T4, it 9k Hys s 28 & . 1
TR 2 M E M4k 37815 K—4a (HPLCMS :ty,, = 2.01 2348 ;MS (M+H) © = 403) ,
[0619]  2RALLTiZ B8, W]t AH Y [ K-3 B 22 AR R4 / B8 BT 3545 H & I 4540 1) 6 iz
K—4.
[0620] & K-5a [P 1E
[0621]

H N H,, PAIC
., ———

K-4a K-5a

[0622] ¥ Cbz {547 i 4 i K—4a (4. 0g, 9. 94mmol) ¥§ T 100mL THF 1, 5 Pd/C(2. 0g) #
K (2mL) JRE, FFAE 60°CHI 8 A TR N SOV IR G Wil i i b O i g,
REDEWZE R, JF s K-Da TR WS T L BED, i u8IF T4, (HPLCMS 2t = 1.46 738l 5
MS (M+H) ™ = 269) .

[0623] ¥ fTik 2K K5 £EFTAH LT SO AR LAM) F BE& 2 7, JRAE & FiE
DTS2 IR (FIN R (BB, 1K Se i (B R A SOk O 0 i) o7 008 B 1 FH B 6
RF) (4 HATU 8 TBTU) AT, SR SCHR A0 7 32244 BRAN 28 FF Rl o W et ok 4 Bt
8% Ghosez WAFNEAL, TE AR N (I BLZALY), HBE S A0 H 5285 K5 SOV O 77 R S8 it
] W 3

[0624] B, MG IRANEE KL K-1 52K IR (51N RY) BB H BE S OURE R K AT
R EEA LTINS BEE I IR Y. o A8 FH 2R 7] 3 G4 F R4 58 (PG .

[0625] S MW7 L-T

[0626]

167



CN 101796045 A WO B 120/155 T

2. NaOH

<Pd>
R‘RWNH
jﬁ;\f I?\,( T r;H’c »,zji\;r @

[0627] WE&F JiFER L 2% 2 ifé XTI ( ﬁ%HﬁEEﬁHﬁ%%Eﬁﬁlu» RY) f 5 it 91 1k
BRRNT TR TIT (I etb G4 (O FER D) HA AR S IR I e e

[0628] KM XTT (siilib & 2K IR L-3(F FoIANIER R 5 _E SOk AR B
2R K5 PR AR BRSO N A5 Bl BT FH B 25 B R L3 W] 7 W95 31, Bl0d io Sk 2 i) vk
FHOFE N () 2K IR L1 5K R L-2 & e

[0629]1 T R I FKA A % BH AL A4 XTT 16 R 25028 (AT B STATIR I 2K % K-5) , M
MR EIA K S AL A XTT( %55 T RN TR K B30 ) .

[0630]  ZKFIPR L-3 7k sk A4 L-1 FF s, 18 ) SOk 2L v, 5 Bh 15 AR5
UNIRAE —2— 6 — = — BUT ZEBE R = — ( WS 3 — AT ) — 40 DA R ARl BT Al sl R e, 4
1,4~ SR o 28 H, A A RORYONH HEAT FR AR AL 1 28 XA 6 S Y. (Buchwald-Hartwig)
Hil# o BT 0 M RORYONH W] s ) 13 28] sl 1) P SRR L 200 18 5 V245 ko

[0631] Bk, ZX IR L-3 JR W] HHAH R (¥ 80 RS L2 FF o, 8 b ) SOk 2 19 7 v, 18
RV 0 — FR 2L 2% W NMP DMSO 8% DMF Hh, 487 B 8 8 R°R'ONH [ & s AL A0 10 5 4
FREBUARK G o AE1ZAE I N BURTAG R =4 7-22, B G B Ak . 4G4 RORVNH W] 75 1
53 SR FH STk CU %0 7 1A o

[0632] a) &k L-3a KT (AEMEALAS SABEL)

l 1. ROR'NH

[0633]
F_F
F £ Pd,(dba),, NaOtBu F
Bk
. —_— |
. OH 1.7- = T ,N\/\bll OH
o o
/N\/\N/
L-1a H L-3a

[0634] /Ijn [ 3] 2% B B8 L-1a(500mg, 1. 86mmol) « A T ¥ 44 (737mg, 7. 44mmol) . Ef
IR -2-F - T - BUT R (444mg, 1. 49mmol) = - ( WPEEL AR ) - 42 (170mg, 0. 186mmo1)
BFET 4nl ) 1,4 —EREd, BN, N, N' - = HEE - 2 2 (760mg, 7. 44mmol) YR, I
A ABC, FFPFE 3 /T RSSOV IRG YD IE, TR 28R R BRI . R RS T
KA, FHIEHVTIE . JEWA IN HC1 BRIk, FF¥ & =4 (HPLCMS sty = 0 4380 sMS (M+H) * =
291) UTIEIEH, HARE T

[0635]  b) &K L-3b WP ER (5 HIRZEA) -
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[0636]
FF Y "< F gr
F N NaOH
i o ‘.{;’q oN 14 &z __(N:,\,/(\S\gorl
L-2a Z-22a L-3b

[0637]  7F 145°C, 4 3— # —5—( =9 P2k ) - K HJIF L-2a (17g, 89mmo1) Fl 2— FT 5L K M
(22. 2g, 270mmo1) T 80mL — FF 5 LWl VR S Wi HE: 24 /it o B 18 ik 2808 25 B i 71
FEMIRARPIVE T EOAC o VB AN NaCl ¥ VBRI, FH NaySO, T4, il ik, {8 A Be e 25 &
1R, HA a4 7-22a (HPLC-MS sty = 3. 16 738l sMS (WHH) ™ = 252) #E— B HH V.
[0638]  #5H (A=) 7-22a (25g,99mmol) Y& T 1,4 W&kt (400mL) 1, %3 5 IN NaOH %
¥ (400mL) YR, FFAE 95 CHEFE 20 /NN o Bifl f5 18 i 26 18 2 BRI T R 1IN HCL HRofil, FF
FIE T EEA 0L & I A HUAHH Na,SO, 158, iy, A0 e 28 Az % » H.L-3b (HPLC-MS :
trer, = 3. 56 ZMBR MS(MHH) ™ = 271) IREFH ™ 499 FH AT J /b B /K 5% o

[0639] R H[EIfA L-3 (K 10 ;R = —COOH) , Ay A B ¥ 5y — T 1, nIAE SR LT 3R
a) 8L b) AT,

[0640]  ZE AR L-3 W] ARG A iZ D-4 (38 10 sR' = -NH,) AR 4G e ek, Hoy 2880 111
tER R A (NI D-1D . AEK, PR L-3 @il 5 AR E S ALY
(diphenyl phosphoryl azide,DPPA) M i#EAL AR G S F ALY . Curtius EHE / 4
it SN TR/ B/ IR R A 2R TR A AT 5 FE AT ah e AR 1 S SR B ER I L 5 P
THFE, 19 BIAHN. 28 58 FERRE . X T 2 T2k 2 Ak IR I A 11 45 219 25 4<% D—4 1 AR 3
WAL IE I (20, Ninomiya 2 A\, Tetrahedron 1974,Vol. 30,2151-2157 F11 Lebel %
N, Org. Lett. 2006, Vol. 8, No. 25,5717-5720) , f.§& tBuOH slUREE. 3+ 10 F 2 IE PR
P 24 AR R B IR 5 — 5 T

[0641] 3£ 10

Fhe D-4, KPR L-3 Ao R4 TV ELES

O

@

[0642] FEFEF F%F r% : FzFEF
R | R R ™ R
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e D-4, ZFEEL-3 o RAL T 8ES

F~ \ M . [ ' O
wf pref | [P |ad [ o | L pd 1291
O/ \fw ' mfw , fu \wm » @Y fN Q
Rt A = T, I 2 S a2l cav i oV
oIS IR I R R s A B S S S

[0643]
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FheD-4, KPR L-3 R A T BES

‘&

[0644]
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KA D-4, KT8 L3 fo X T AL ES

(\N/?OT\R‘ ,/\NE:L' '/\N]5\R' (Y R

) A A I
Nﬁa (\uﬁn N(\ Nj%j\" Nf\ Nﬁ“
O e A e

e
FE ¢h
R N F
[0645] (j" O\uﬁlR \

N N R
AN O ] c(\)
el Fuo F Fu_F N
F ol o] A5
N -

L/N,/\N R O\T R G‘l\/\” R IH ]

//N F FaFf

OG Clﬁ C'ﬁ

Iu ; G\/\ﬁ | T
[0646] R' = —-NH,, X F 2K % D-4 ;R = —COOH, %} T 2K A g L-3 ;R’ = —NHBoc B R’

= —NHC (0) OCH (CH,) ,C,H., %} -2 & 1 R IG o
[0647] ¢) & XII-1 D% .
[0648]

L-3a Xh-1

[0649] ¥ 2K FF 5 L-3a (1. 00g, 3. 45mmol) ¥ T 10mL NMP "}, 55 HATU (1. 11g, 3. 45mmol)
FI1DIPEA (891mg, 6. 89mmol) V& &, FAF LM FF 40 43 Bh. Bl J5, ¥s I 2K 1% K-5a (925mg,
3. 45mmol) , I e NMIVR S LE BB PEFE S . B WS T EtOAe H, IFFAKPES: . &3
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(KA HLAH AT NaCl ¥ eI F Na,SO, 458, ik 3, A I BE# 25 R AR R, HA =4l it
) 458 HPLC 44k . #5774 XT1-1 (HPLC-MS =ty = 2. 19 434f MS (M+H) * = 541) 204y
VR T

[0650]  Je V77 FEx L-11

[0651]

X=1,Br,Cl

K-5
l AL

r® 1
6 R
R ,/< <Pd>
H - N R“R“’NH
R® O \@R,

L4
[0652] 237 XTT [ 52 il ) 44 &4 7R ] 8 Eﬁzﬂ%&ﬁﬁﬁﬁ L=T BT 7R 1) Y 25 3R 1)
e (= e 7R L-11) Wi R R4 -l ik i Se R A SCmk © 0 5 77 35 B 2K R -1 A
[ K- SAEE@%H%%H%F%L 4, UL R B8 5 R R SCRR 2050 1 77325, 15 B T FH R4 A4 551 A g
zix —2- T BCT A = - (R - TR ) — R R AR BT T B BB PR, 7 1
- :ﬂﬁ}fﬁ’szﬁzl:EP TR AL ) A2 SCIBER SN, (Buchwald-Hartwig) {4 5 1% R'RNH %
N, SRAF I AL AW XT Lo DLk, A8 R BRI, IR mT A8 AR S &4 - it I
& RPR'NH 0] i W 43 31 sl ) FH SRRk 0 60 18 5 706 o
[0653] L7 RIRIEHIA K B HOAL A4 XTT 7] LLEAS R CRALT SOk 2 3 K-5)
M A K& B H S AL &) XTT (S35 F RN T FER K B3R ) o
[0654]  d) A TH Ak L-1b 1P ER

[0655]
Z Z
OH
1. MsCl, Aéx' . iPiMgBr*LiCl
—
2. KCN, 18-K-6 Br Br Co, Br OH
Br (o]

Br  3.Mel, KOBu,
18.K-6

Z-23a L-1b

[0656] ¥ NEt, (4. 69mL, 33. 8mmo1) #% fil 2 F THF (100mL) H 1] 3,5- — IR FFEE (3. 00g,
11. 3mmol) ™, BiS7E 0°CF, BIM SN N FRaf A (1. 75mL, 22. 6mmol) , ¥ VR A Mhi
R B R NIREVIZER B R VIV T IM NaOH 7, 3 EtOAc ZEHX. & FF 1A HIAH i
FH NaCl S PESS, H MgS0, 158, 138, FHAT e 25 AN S R o

[0657] A4 HH AT B IS AL R EEAE AR 4 (4. 09, 11. 9mmol) ¥ T+ MeCN(30mL) 7, 5
KCN (3. 88g,59. bmmol) Ik (18-K—6 ;315mg, 1. 19mmol) JRE, HFAESImBEFE 18 /Mt
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NIR S KRS, I F DOM 228 2 IR & FF B ATLAH AU AT NaClL %5 i0e5%, H MgSo, +
Im, ura'?, AT H e 28 RANZE K
[0658] % Hi Bt 3K 153 (¥ 5 4E AL 7= 4 (3. 27g, 11. 9mmol) & T THF (120mL) 1, ¥4 %]
£ -78°C, 5 MeI (1. 64mL, 26. 2mmo1) AU T BEHH (3. 13g, 26. 2mmol) HIEEE (18-K-6 ;635mg,
2. 38mmol) VR4, AR LI BEBIFE 30 738l B R MR A WAE 2 IR ECE DR R, 5 A
NH,C1 %5 (100mL) & &, 44 KAHH EtOAc ZEH 3 k. & FFIIA A MgSO, 15, i &,
FHAE FHTiE % 25 AN R o
[0659] ¥ HHILFRASHIBE Z-23a (2. 00g, 6. 60mmol) ¥ T° THE (50mL) 1, AH1&E -40°C, 57
PIIESALEE /LiCL %9 (0. 9M 511, 5mL, 9. 90mmol) V-4, HAEiZiR S hikk it BJG . # Co,
S RS EY), FE RN IR A YRR SR . N EtOAc, HIBREGWH IM NaOH
FHL 3 Ko A FFBIKA IR ERER IR AL, FF ) EtOAC ZEHL 3 IR & I B HIAHH MgSo, &,
Ly, A e 2R RN FE R . LIRS R IR L-1b AL T H e b B+ F 5k
[0660] &) &K L-4a [P EE
[0661]

//N //N \ f\j
SOCl,
OH

L-1b L4a

[o662] ¥ 2K H1 R L-1b(725mg,2. 70mmol) ¥ T F 2K (10mL) H, 5 SOCI, (0. 37mL,
5. 14mmol) Y&, FEMIL 2 /NI o FHIR G WIBCE LIV 1, N N 2K % K-5a (725mg, 2. 70mmol) Fi
T RNEECH (1. 4nL, 8. T1mmol ;3§ T 5mL ), FHMXIREGRIAL 1 /M I 2M NaOH
BB, A EN 2 =30, HOKAHH DOM ZEEL 3 R & IR AHIAH A IN 2R BRI AT NaCl %5
BV, F MgS0, 5, ik yE, AT e 28 KA K o M= E T EtOAc T, IS5 ChtiR
A, FLIRYTEE O B AR L-4a (HPLCMS sty = 2. 14 4380 sMS (M+H) = 518/520) .

[0663] ) & pk XT1-40 DR

[0664]
Pd,(dba),, NaOtBu
B Ak
14 — el —N
y @
L4a Xi1-40

[o665] ¥ VR 1L & 4 L-4a(100mg, 0. 19mmol)\ BT BE B (76. bmg ;0. 77Tmmol) o HBE
H-2— - T - BT A (23.0mg 77. 20 mol) R = ( W R IE A B ) - 45 (17. 6mg,

19. 3umol) &¥F T 2mL () 1,4- —RELEh, &5 |- MEREIREIR G, InFA% 45°C, IR+ 3 /)
I o B, ORGP i i A e, T MeCON P35, JF28 R . HIRR VW T /D& DO H,
HHATREIR EMT o ¥ 57 XT1-40 (HPLC-MS sty = 2. 00 Z3%8h MS (M+H) © = 552) 4% 5

174



CN 101796045 A w R B 127/155 BT
R AR T

[o666]  SRALT L SCATIR I 51k a) —g) , A EHAH M AR ( A] 7y W15 31 B3R A SCrk C AN 7
4 ) SRS S XTT-1 &8 XTI1-66( 38 11) BAH S i =8 S .

(06671 X 11

[0668]
R5 R'
RG
9 H ’4<N
R\r?‘ N N\N
R R®* O &
[0669]  SLJEfd] XIT-1 & XI1-66
# Ey ) tre (HPLC) [£-4F] | MS (M+H)"
| \
rl F Q \IN .
XII-1 5*“ ;}NJ 1.63 553
N S
\
N<
F ,F: { ‘N
X2 | ) =~ 1.65 567

F ;’=: 8 'N
XII-3 | y ;}J 1.62 541
et

[0670] F et Wi
XI1-4 ' o 1.68 555

F F ,:}\j
XII-5 rh\/\ /5\(}1 \/"N 1.60 527
e
FLF W
XII-6 @H /;}N" 2.03 521

% T
XII-7 @H < 0 2.14 622
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# 4 M) tret (HPLC) [9-4F] | MS (M+H)"
H
N\ N
" T L
XII-8 4 = ! 2.04 596
No
~77Y \q N
N, n\
Pt \\s
XI1I-9 /éy” = 2.02 539
N ~N
. H
N
Pt \N\S \(
X11-10 @H ~ 2.16 567
N N N\N
ﬁN o I &
N
F FF \\,N
XII-11 " =, 1.63 539
N N Ny
LT
i .
FQ\F \
XII-12 é\(” — 2.12 555
[0671] N Noy
HN/
rOUF s N
XII-13 5\( FZJ 2.1 557
N N N
/O o \©/\ "
/
HN
FAF s)§N
X1 5( fﬁ 2.28 (M-H)" 584
N i No N
NSRS
e
N~
Fo_F />
XII-15 F = 2.12 607
N A N‘/NN
AT
&
N,
FuF />
XII-16 F = 2.27 621
N i N‘/NN
/N\) o \@
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625

542

528

546

529

555

541

555

537

551

trer (HPLC) [9~4F] | MS (M+H)"

2.18

2.19

2.09

2.12

2.14

2.20

2.10

2.25

2.19

2.29

m

114

C1 -

N\ -

)\
A A

o

FuF
F
N:E\H/
H
0

a

XII-17

XII-18

XII-19

XII-20

XII-21

XII-22

XII-23

XII-25

XII-26

[0672]
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# M) tret (HPLC) [£-4F] | MS (M+H)"
FulF B
i —
X11-27 ! ﬂr“ =\ 2.14 525
AN \N" .
FYCL
N
F F \\Pl
F
XII-28 F y =\, 2.20 571
r‘\ N \N"
- TY
N
R I
XI1I-29 AN F . = 2.21 559
N Nap™
YL
N
L ORF I
XI1I1-30 AN F . = 2.16 545
N N\N'N
H
N\ N
[0673] ot SN
XII-31 " =\ ) 2.08 656
N o~
AT
H
N N
s YOS,
XII-32 /6\'(“ =\ 2.10 613
N .
/N\)N o \Cl "
N\
v T
XII-33 ‘ =\ 2.19 641
/N\)N o ‘\©/\\N
N
F F \‘P
~F
X1I-34 \/5*“ = 2.32 567
N
N N
AT
\
ot P
XI-35 - 2.28 567
G‘v\pﬁyo“@\N.,N
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[0674]

# M) tre (HPLC) [474F] | MS (M+H)"
%
F i \ P‘
XII-36 ﬁy” =\ 2.26 567
K\N N ~N
T
N
F FF \ P
XII-37 | ﬁ(n = 2.17 541
N ~ N
MRea*d
: N
F I‘-; \ P
XII-38 Fj{j\r“ = 2.24 571
N
N N "N
\/h’:\/J o \(D/\
%
F F \ P
F
XII-39 ﬂ(h = 2.21 553
Ny
/O -0 @(
\
N P
XII-40 y = 2.00 552
//\N N N\N
-1
Z \}“‘P
XII-41 q = 1.94 538
\N'
\
| Y
XI1I-42 /NI " = 2.04 540
Ne. N
SeACE
N
F F \ P‘
F
XH-43 Fﬁ(ﬁ = 2.13 557
N
/Ol o \@
FuF I
v —
XI1i-44 @N N/'N 2.02 523
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# s tret (HPLC) [9-4F] | MS (M+H)*
N »
l e
Xi4s5| N 5(“ =\ 1.92 510
.\N‘I
N /-—\\N
Ch =
XI11-46 1 /25\(“ \/N‘N 2.03 536
N
YL
N »
X11-47 /Ei(n N/ . 1.90 522
\N"
N 'Y
X11-48 Ei(n =\ 1.98 536
~N
ATTTCL
N ) )
I —
0675 - N =
[0675] | XI1-49 IN 5(“ O 2.00 524
TCL
N »
XI1-50 . Eirn =\ 1.96 536
N ~N’
-(TTCL
A
F T: \ r‘
XII-51 0'15\") = 2.21 561
N N~NN
}
F I; \ r]
XII-52 uj{)\r” = 2.25 575
N N‘N
PAN T 0 \©/\
N
F F \\P
XII-53 C‘ ci - 2.37 587
N~ N \N"N
RN

180




CN 101796045 A w BB P 133/155 7T
# 4k tret. (HPLC) [4-4F] | MS (M+H)"
!
F P:: \T‘
X1I-54 o ) ~ 2.21 573
N N‘N"
/O 0 \@
\\
F F \ r‘
Nap
\/‘(\)N Y \©I\
N
F l; \\P
XII-56 C'ﬁi(H ~ 2.26 587
//\N N N‘N
(T
N
FuF (
i
XI1I-57 CI]5YH =\ 2.18 557
N ~N
[0676] gy -
F _
X11-58 DO w 2.23 571
f\ X N \N"
Fu_F /’\\
F o
X1I-59 Clj{)\rﬂ =\, 2.28 571
N N
VSR Ae
FuF -
i _
X1I-60 /5\(“ =, 2.13 525
F F >
i _
XII-61 ﬁYH =\, 1.98 551
N N‘N
AT
FuF -
i _
XII-62 C|]5-\(n =\, 1.89 559
LN 'i' 0 \[:( "
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# EE % ) tret (HPLC) [2-4F] | MS (M+H)"
FuF ’:\\
F .
X11-63 “ = 2.04 571/573
Cr‘q\/\uﬂ ”~NN
L
N
FuF O
F
X1I-64 C'ﬁi(“ =\ 1.77 511
N N<., /"
f0677] Aot
Fu_F >
4 _
X11-65 " = 1.78 537
N N’
(7T
)
FuF {
F
X1I-66 Fj%j\(, =\, 1.85 543
N N\N'
AL
[0678] N FEZM
[0679]
RS "Rw R® ||a‘° R® R'
R R’ pr i R’ N
R® © R® O R® © \CERS
M-1 M-2 Xil
. r® . Rs . R5 R'
pOURE CURES, PR
R’ OH R’ OH 5% 'ﬂﬁ R’ N‘N" X
F O R101N~R90 Rw,N\RaO \@Rs
M-3 M4 XV
[0680] AR T S BV 77 F2 A Mkl 2% [0 25 8 XTTT (% I i £ Tk e ‘g B 1 o o7 — RS) e

XVI (95 =AM S SR AL—~ R HY S &4 5282 TV B0V L& (S

A B) BB, HATA R B B .
[0681]

AU XTLT RISEAS XIV (St A0 A A e 2% YR M-2 B M-4 (T I N T RY)

5 B3O IR AR R IR A fi K=5 PR BENE AR PR S MoK B Bl P FH PR 5 PR M-2 0 M—4 w] i DA A
21, BRI SCHR EL RN 5725 A D AR 3R IR M1 38 M=3 S 6 % FH 7741 NMP L DMSO B¢
DME A i1 RURYONH EAT ) 07 A SR A AR A e T HT AR RPRYNH AT 8 D 15 81 R I S ik

ERIITTE S o
[0682]

PR % AR B B 2% AR 36 A B 58 a6 W B B M M-1 (4= iR IR ) I8 2

M=3(2- AR ) Jooke R, BURNSURGIPEMREE M-2 H it 3888 XTTT (S B i 5
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o SN SATIRE] N FH - M4 FEI XV [ S2HE50 15 K o
[0683] 3, XF B M4 M—1 FI M=3 1My &, R ] A FH A8 o FH % ROR™NH (AR A AL 1) 28 AR B

(Buchwald-Hartwig) B BEH ISR L-1 125 — FIX) — IR F R,
[0684]  a) & M-2a DR .

[0685]
F F <::1 F F
F N~ H F
. OH DMSO OH

o) 0

M-1a M-2a

[0686]  fEAH U /MR, #F 4- F -3-( =9 F 3L ) - 2K IR M—1a (150mg, 0. 721mmo1) Al
N-(2- & FEELHEE ) M4t (99mg, 0. 865mmol) ¥ T 1. bmL [¥) DMSO Hvo A5 AR e WV 2544 J
ARG 120°C, BidE 4 /M, BE 5 H EtOAc #BE, 7K FIHELRT NaCl 5 DE%E: 9 IR
FH Na,SO, 48, ik 98, F AT e e 26 ANz Ko K™ W) i i) £ B HPLC 4tk 5=
M-2a (HPLC-MS :tg,, = 0 205 ;MS (M+H) © = 303) EI’J?&/WN’%HK

[0687]  ZRALTiZ D BE, HHAHRMN [ M-1 BREM-3 R0 / B AT 945 HE iR FF IR M-2 M4,
[0688] b) & XIII-1 FI2DHE .

[0689]
\
NN
\ !
HN NoyN \
FoF \CL N-n
H F \ I
NN K-5a N
C’ OH N/\/
0
M-2a XHI-1

[0690] Hz;:ﬁff@&M 2a (40mg, 0. 132mmol) ¥ T 500 1 L NMP 1, 5 HATU (43mg, 0. 132mmo1)
F DIPEA (20. 5mg, 0. 159mmo 1) V& &, JFAE SR HEFE 20 23 Bh. Bl S5, ¥ N 2K 1% K-5a (51mg,
0. 132mmol) , J-¥ K MRS WAL =\ BFE ik 4 B R NVIR-G Wit 38, B AR Wy id it i #% 2
HPLC 2k o #4579 XITI-1 (HPLC-MS sty = 1. 58 4380 ;MS(M+H) ™ = 553) R34 5T
P

[0691]  RALF b SCHTAR I N F7 ik a) Flb) , R AT B AR R AT AR (] R 15 20 sk A F Sk
TV 7 V4% ) 3RA3 S XTTT-2 F1 XIV-1 &8 XIV-3( 3 12) BAH G 1= e s i)
[0692] % 12

[0693]
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Bw RS R’ R° I/<R
o N .
R — —
R7m“ "l‘\/N'<‘N RIj\n/H@iN‘N"N
R® O \@[Rg Rw/N‘RsO R »
[0694]  SLjiEfF] XTT11-1 & XI11-2 SE AR XTV-1 &2 XTV-3
# sEM tret (HPLC) [#74F] | MS (M+H)"
\
No

F F \ IN
H F
XIU-L | P n ;}NJ 1.58 553

0695 N~
o o
Y
| OK \—
XI11-2 \TNN@N =\ 2.06 525
roC”
4 s tret (HPLC) [4~4F] | MS (M+H)"
N
F l:: ,j\/”N .
XIV-1 " =\ 1.46 541
\N‘
\r/\/N\ (0] \CL
\
N<
FF
[0696] F =
XIV-2 " “\ 1.51 553
.
Q/\/NH (o] \(:(
\
N~
F l; \ f
XIV-3 " =\ 1.47 527

N ~N"
\N/\/NH o}

!

[0697] S /7R N-1
[0698]
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Rs Rs R5 R‘
(]

RY 1.S0Cl,, MeOH RS 1.k, 7&K R H f(
—_— —e ‘N
HO OH 5 NaOH, MeoH ~© OH 2. ifJ& HO g N\@N‘N'

o R 0 o R 0 R® O R®

N-1 N-2 N-3

. 1 soch,
F kA 2. ROR1ONH 3%,
ROR'ON(CH,),OH/NaH

Y

1. MnO,

. 2. ROR1INH,
7% %8 Na(AcO)4BH,

AcOH

R? l/<
‘N
P
R'O’N‘Rs R® © R

XVa
5
6 R R
R'® R }4(«
N, O N Noy N
0. ~ar
L
R" © 3
R
XVb

[0699]  HRHiE S5 i 5 AR N=T 46 AR Y XV (8 B i S 56 P TB) 67 ()56 FE 80 ik ol 56 i — RT)
RISE S 2R A T G (N7 8 B-1) AHEL, HAAAH SO Bz B .

[0700] AL XV [ SEHEGIAL AP B R IEEE N-3 @ FH I / R RORNH (S8 XVa — 2%
R ) B FERE R'RN (CH,) ,OH ( B £k, 2870 XVb — LRI TE ) B AR MY 5 2 S i it
F I ROR'NH ( R7 XVa — IR ) I8 S AL AR N (0 4% o ZERT— RSO0, % H
(17, ) FH SCHR O 0 0 5 1 2R N=-3 15 Bh T WA e U Ry, 73 BIAH MY R 2 5. 76 f5 —Fh
TEOLR, R ZERE N-3 Al g 484k (9 4 A Mn0,Dess—Martin-Periodinane (' H 44k
) TR N IR, LR R SCRR C 018 5 EAE SR A i 5 Na (0Ac) BH BY Na (CN) BH,
FfE RRNH SN, £ B8 XVa (LA BT FHIING / Bl / 2 S5 AT i W45 21 50 SC
R L0 TV o

[0701]  “RJEEE N-3 It [A) 25 — S A lE N-2 (T T IR R 5 _F ek (A Y 1) 28 1
K5 IIBERZ (A I S 3 LA & Bt A (I 6 B Be B B kB o P FH R TR) 8 — FR IR B 15 N—-2 T Ry
1S 2, SO SCER 2 AN 773, AR R IR TR 28 — PR N-1 @ lsfk ({5 4nvE MeOH 48 1]
RIS ) LA G B Ak, (4 ine MeOH HP i NaOH) 2844 e (B =4 7 K45 i o
[0702] &) & N-3a (LR -

[0703]
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N
1. SOCl,, MeOH 1. K-6a, 7E AL, >
—_— —
HO JOH 2.NaOH,MeCH _O OH 2. NaBH,, LiCI HO 'ﬂ No N
| . ) \©/\ "

N-1a N-2a N-3a
[0704] ¥ 5— &L T 3L — A) 2£ = 1 & N-1a (5. 00g, 22. 5mmol) ¥ T 13mL MeOH 7, ¥4 &I
2 -15°C, HW AR BE R . A IN5E UG » ¥ R N IR S AE SR A, HERE S R 24 /)
I o A FHJE % 28 AN SR R MR 43, W5 REE T EtOAc 7, FF A AT NaHCO, HbET
A HUAHF MgS0, T4, iy, 25 &, H i 43 20 (1) A (8]~ 4) Z-24a (HPLCMS :ty,, = 2. 30 4
B MS M+ T = 251) BB EE RN
[0705] % T [A] = ¥ Z-24a (5. 54g, 22. 15mmol) ¥ T 45mL 7 B &, H 7F 25 38, % N
NaOH (877mg, 21. 9mmo1) T+ 10mL MeOH F1 VA o F R ARG WAL IR HE 16 /iy, BB /S
Ko BIRRY S NalCO, HWRIR G, 3 H EtOAc 28, A HIAH A NaHCO, ¥V fH R A 5L, H.
AKAHRE G H AN HCL B@db o KDtie s, /KSRGS, 458, HLIA K — FF R 255 N-2a (HPLC-MS -
trer, = 1. 26 3B sMSOM-H) ™ = 235) #E— P HIE R
[0706] I [A) 25 — 1 % B S N-2a (504mg, 2. 132mmol) ¥ T- 10mL THF 77, 5 HATU (754mg,
2. 34mmo1) F1 DIPEA (814 1 L, 4. 87Tmmol) V& %> JF7E =D+ 20 70 Bho Bl 5, 8 0 2K fix
K-5a (570mg, 2. 123mmol) , JF¥ S MARG WAL 40 CHiFE It . ¥ R NIR- G I UE, IFiE i 25
TEBRE . R R AR T BtOAc 1, I VAT NaHCO, VWA . A HUAH I AT NaCl 5
PRV, H Na,SO, 458, ik, JFAT H Befe 28 i A s o A ) idad il 46 284 HPLC Zifk . &
P4 7-25a (HPLC-MS :ty, = 2. 03 4350 ;MS (M+H) ™ = 487) HIZAM 15 T4
[0707] ¥ 2K T B B fiE Z-25a(423mg,0. 87mmol) ¥ T- THF(8mL) 1, Jf 4 #t %% i
NaBH, (190g, 5. 02mmo1) JfFfi 5 ¥% I LiC1 (154mg, 3. 63mmol) o ¥4 2 N VRS9 % 50°C,
FPLFE 72 /NI o Bl JE AR R 0°C, FRERLHE N 5 IM NaOH ¥R & - THF 8 F e 7%
RACE R, HA= YA EtOAc ZEH. & FF A WIAH AT NaCl Sk, H MgSo, T4, it
U, FH e 78 AR R BB A% T DM Hp, ol i )46 784 HPLC 2tk o 5 5 P4 % FE 7
N-3a (HPLC-MS :t,,, = 1. 81 434 sMS (M+H) = 459) 48 A T Ee .
[0708]  b) &k XVa—1 P ER (RIERBKER, T A) -

[0709]
\ \N
“N  1.S0Cl,, DCM N
_ D\J 2. iPrNH., DMF D\J
' = H H -
HO R Noy ™ \rN N NN
7 CL L
N-3a XVa-1

[0710]  7F = 3 76 B #F T, K % 2L BE N-3a (40mg, 0. 09mmol) ¥ T 3mL DCM 1, 5 W fi

BES (271 L, 0. 37Tmmol) VB Ao B RN IR AW ESE B 3 /N, 28Kk, BRRVE T

DMF (300 1 L) 1, 5 5% A% (30w L,0. 35mmol) R4, HAESIRDEFE 3 /N 48 K L0

BeHEFE RN B, HAR A i@ ik )46 0 HPLC 4lifk o #5572 XVa—1 (HPLC-MS sty = 2. 19
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S8R MS (M+HH) = 500) (284531515
(07111 [ 7 FEA N-11

[0712]
5 R® R
\ (]
RY 1. AL K RE R
: H 1. NaNO,, HC!, NaN. H
o on 2 NeBH, CaCl, H N, 2 s H N,
: ) 3. H,, PdIC 8 2. 80Cl 8 [ :[
¢ R O 2 OH R° O \(:[RS 2 R‘D’N\RQR o -
3. RERIONH
N-2 N-4 N-5
H;N\@Noz /m Z-3, CuSO,,
/ s
R’ Z PR Ao BE 4
K'1 z_3

R® 1
RY R
H N

(-]

Rm,N-RDR o] R
XVa

[0713]  2RHY Xva (159 40 & 78 n] d ok s e O N FE A N-TT 17775, B A )
N=5 T8 ik B Z-3+ CuSO, FIHTR M FREN IR IR A . B AL N-5 0] B AR M. [ JE
N-4 EEAL (B UI7E EE G ) NaNo,) , Bl 5 5 8 BN SO, A5 FH 461 G ST B S v A 2R
B S5l RORONH S N M RAS o S5 N-4 XOd ik [A) 28— AR 5 iR N-2 55128 2K 1 K-1 19
T BRI , B J S B RETIS IR (B UNAE CaCl, /7 4E F A H NaBH,) , BL R BB B Rk J (471
WM ST Pd/C 8RR NH,CL AZE R Fe) TG o

[0714]  ¢) A N-da (DR

[0715]
F_F
F
v 1. HATU, K-1a
| 2 NaBH, CaCl, HO o NH,
0 OH
3. H,, PAIC 0
0 0
N-2b N-4a

[0716] ¥ [F] 25 — Y R 8 fig N—2b (3. 76g, 15. 2mmol) % T° DMF(8mL) 1, 3 7 &= V0 5
HATU (6. 01g, 16. 6mmo1) FI iPr,EtNH (5. 8mL, 34. 9mmol) FitHE 10 438 . ¥R 2% K-1a (2. 31g,
15. 2mmol) &, ¥HR-EWAE 40°CHidEd . O NVIR-G W i £ 8 RP-MPLC(BRJE /K / &
JE=180 : 20 % 2 : 98;45 /3% ) 4iftk. K& (HPLCMS :ty,, = 2. 35 204 ;MS (M+H)
= 383) WM& I, HARHETE.

[0717] ¥ BE Bz o I8 7= 4 (3.9g,10. lmmol) & T EtOH(70mL) ', 5 CaCl, (2. 24g,
20. 3mmol) JRE, HAEM S (briefly) Hidk. b)E, BHRAGWAEIR 0°C, I
SN THE (70mL) 7 NaBH, (1. 53g,40. 5mmol) « fEHLHE T, KRG WL AL IE 1.5 /)b
i, FLBE 5 /N oS i IN 2hEZ . ZKAHH A DOM (4 X 75mL) ZEER, & 3 1 HLAH A MgSo, T4,
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[0718] ¥ iy b 3Rk 45 10 75 AL B (2. 86g,8. 07Tmmol) ‘B T MeOH (50mL) 7, 45 Pd/C(10 %,
775mg) VRE, HAEEIREAA 3 /NN (p = 50PST) o KA TINE S, IR SRR, BRI
FlE N-da, AR B AP IR T — R V.

[0719]  d) & N-5a (DR

[0720]
Pt Fcf
© \@ 3. WbEE T o \(I
N<a N-5a

[0721]  ZEOC, % E T 2N 8 (29ml) A1 NELE (Gml) A F7EEEE N-4a (2. 21g, 6. 82mmo])
B 5 AR (567mg, 8. 22mmol) T7K (2. 2mL) " HI IR G« NSRS, 7E8
FEBIRAYICE 30 4380, S T3 41K (2. 2mL) HiEEH (495mg, 7. 54mmol) , I
YRGB 2.5 /pI o AT a3, RSV AKMRE, FEH EtOAc (3X50mL) #H. &
FHA VLA MgS0, 4, i g 7% k. LIRS M & B ASATAT 1 — 2D AL B ]
HT N — &M,

[0722] BB EAY (602mg, 1. 72mmol) B T DCM(5mL) H, 5 AR ELS (497 1 L, 6. 85mmo]l)
RE, I SRBFE 3 /PTG 2K, IR YHE T DMF 3mL) 1, 55 ik g ¢
(7101 1,8. 59mmol) VR4, IFAE 40 CHEFE IR . VIR A YIE L )45 4 HPLC 4ifk. %57
Y N=5a (HPLC-MS :ty,, = 1. 79 73080 sMS(M+H) ™ = 404) FIZLM VR T

[0723]  e) &% XVa—4 [f135 88

[0724]

/
Q

N-5a 7
P . Xva4
' 4

Z-3¢

d

' N

Cr\\j \/&(H . 2-3¢, Cuso,, IR £ B 44 Pt /PN
' @Vé\r“ o

[0725] 4B E AW N-5a (50. 8mg, 0. 13mmol) HLIN M FRANHEE (40mg 0. 20mmol, T 1mL 7K
) F CuSO, ¥ (20,31 1,0. 8M) RIS INAHE Z-3c 1, 14k Z-3c 2R = AR R
KT (75. 5mg, 0. 37mmo1) i if 7F %= ¥ 5 T MeOH (3mL) A [¥] K,CO, (57. 3mg, 0. 42mmol) J%
N (30 438 ) JRAI A . W R NR-S IS A0 CHEREE I, HPH G 28R . R T /b &
DMF o7, 38 i 4% 8 HPLC 44k . 4 & 74 XVa—4 (HPLC-MS sty = 2. 32 408h MS (M+H) © =
537) I3 A TR T

[0726] 28U F L SCATIR I N 73 a) Flb) 5 c) & e), W] AN I RTA (0] /45 3
SR FHSCER LN B 7 V5 4% ) 3R1G ST XVa—2 AT XVa-3 DL S SEEf5] XVa—5 &8 XVa-33 (K
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13) BAH 24 ) e S a1
[0727] % 13
[0728]
R® R'
RVI;YH O
R10/ ‘N'
R® O \C[Ra
[0729]

[0730]

S XVa—1 & XVa—33

# LEH tret (HPLC) [£4F] | MS (M+H)"
\
¥
XVa-1 ﬁr £ 2.19 500
T
\
Ny
\
XVa-2 : ;2) 2.26 512
CL
he
Wi
XVa-3 ‘VES\(“ = 2.13 486
_N N -
SO
/
0,
FF F J N
XVa-4 CvéY e 2.32 537
N iy No N
H%O
F S
XVa-5 jé';( ,/SZJ 2.22 562
H i LN
h O
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# s tret (HPLC) [£-4F] | MS (M+H)"
0/
FF £ y N
XVa-6 'VéY _ 2.20 511
_N R N
O
eF F 'Y
XVa-7 4 q = 2.21 484
A IO
eF e )
XVa-8 r'vé\rﬂ =\ 2.06 482
o
FfF /j
XVa-9 @wéyn O 2.19 508
L
/’\\
XVa-10 GV&(“ =\ 2.28 496
~N’
[0731] X
/
[¢]
FRF /
XVa-11 vé\( 2.24 525
N i N
~N
T
d
/ N
XVa-12 »5-7( = 2.34 513
K f .
hi O
o
H
S’LN
XVa-13 rﬁ 2.20 546
1 CC
Ve
H%O
F >
XVa-14 jé:( ;ZJ 2.12 560
| H =
N N Ne N
o
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# sE tret (HPLC) [4-4¥] | MS (M+H)"
ko
|
FEF SLN
XVa-15 ‘,ﬁ 1.23 570
CAJ i N\N‘N
0
/'\
XVa-16 |V5YH A 2.14 470
[e}
FhF s N
XVa-17 rﬁ 2.10 544
A R
T CC
H%O
F =
XVa-18 Y ;ZJ 2.24 586
[0732] G n\(:(”;”
[o]
Mo
H
FF F SLN
XVa-19 | rﬁ 2.13 558
T e
(o]
&
PR g N
XVa-20 V(EY f 2.16 574
N 4 NT N
A T
FF F s/jN
Xva-21| () vé\’(” O 2.30 513
[o} [ :[
rhr SLN
XVa-22 C‘VE\S\(” ~ 2.34 527
N N . <
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# M tret (HPLC) [£74F] | MS (M+H)"
&
N
FF F 7D
XVa-23 2.28 592
[}
O/
/ A\
XVa-24 = 2.26 499
A Rt
0
o
H
SLN
XVa-25 2.15 532
g H N
N
O
H Lo
SLN
XVa-26 ﬁw rﬁ 2.00 548
| H =
[0733] N N "‘*n"N
L
H%O
s =N
XVa-27 ﬁ\r an 2.14 574
O« i Ny
o
d
XVa-28 C‘VESY e 2.40 525
N i P
et
Hfo
s =N
XVa-29 /’ﬁ 2.24 558
G\l i N\/N«N
L
\
R \N\’N
XVa-30| | ' = 2.10 498
N Nw
o
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# EEg ) trer (HPLC) [%74F] | MS (M+H)"
. N
\/g\( [ rl
XVa-31 C\ y = 2.23 524
N N N
e
\
[0734] Fr P
XVa-32 “vé\(” = 2.12 512
N N N
hi O
FhF »
XVa-33 Nvé\rﬂ =\ 2.10 496
Ty
[0735]  J W 2R O
[0736]
R® R [ //R1] R” .
ad, AL @ o 7 o A
N/“\@N, N. N
NH, B z3 N \EI N
R r?
01 0-2 XVia
R® R% R'
Qo 2 Qa . f
OH N N~N"N
(o} (o] \@Rs
0-3 : XVib
[0737] R* "= C,, fdknk C,, Mk
[0738]  #% H# —CN B4R
[0739] BT XVIa WSl AL SRR SO 5 #2280, R A SCHR 2 A0 Vs i AH N 1 &

ALY 0-2 5IEE I Z-3 £F CuSO, FIPLIN ML BRAN A7 4E T IFR I s Nk A . S AL

Yy 0-2 W] A A SCHR O 5 VI8 I 211 0-1 52K R A-1 FRBLHE A8 3K i R4
[0740]

KA XVIb BSE a4y (5484 XVia b, HHA M R B ) o/ -

SCRTIR I ZR L K=5 AR A R 0-3 K& . 25 IR 0-3 ) A1 SCHR A 576 o

[0741]
[0742]

a) Gk 0-2a (DR
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N
N g
A-1a 0
N N,
NH, HATU, iPr,EtN H
01 0-2a

[0743] ¥ 2K FF R A-1a(500mg, 2. 82mmol) ‘& T DMF (15mL) H, 5 HATU (1. 19g,3. 11mmo1)
1 iPrBN(1. 5mL) B &, 76 3 i 7 30 70 8h, HB )5 5 2K 1% 0-1a (450mg, 2. 84mmo1) V&
Ho WRMNIREWAEZE R IER, HEE 28R RKWE T /08 DIF 4, Jfd
RP-MPLC 4fifk,o 574 0-2a (HPLC-MS :ty, = 2. 29 438h ;MS (M+H) © = 320) IR 3415 T
o

[0744]  b) & XVIa-1 (KK

[0745]

0O-2a XVia-1

[0746] % 1,5—- —FIZL —1H- ntkmk —4- IS 7-2a (120mg, 0. 97mmo1) Fll Bestmann—Ohira i
) (S.Muller % A, Synlett1996,521-522) (B-0, 360mg, 1. 87mmo1) & T MeOH (5mL) H, 35
WP (260mg, 1. 88mmol) VR o fEZIRMBEF: 3 K, B IS & A4 0-2a (100mg, 0. 31mmol)
Bt S5, S 00 BT B O R A ¥ R (IM50. 32mL) « CuSO, %5 ¥ (0. 1M ;0. 44mL) F1 NEt, (0. 1mL,
0. 72mmol) , FRF LR A VIE S WBHE 3 Ko 4 T Ja b3, ¥R &7 %, FH/K#RE, F EtOAc
3, G EFHMANAH T IRAERK . BIRRYE T/ 78 DMF v, Ff 18 i i) 45 8 HPLC 46
o FEETH) XVIa—1 (HPLC-MS sty = 2. 02 438k MS (MHH) " = 440) IR AT 1.
[0747]  ¢) &R XVIb-1 [f5 5 .

[0748]
N
i
- L
N ~
N HzN\@‘LN- 2N S 'N
K-5a n /N
OH HATU, iPr,EIN N
o O
0-3a XVib

[0749] % 2K H R 0-3a (50mg, 0. 26mmo1) & T DMF (3. 5ml) #, 5 HATU (110mg, 0. 29mmo1)
1 iPr,EtN(GL 1 1,0. 29mmol) & &, 7E 2 W Hii # 30 43 Bh, H B J5 % 0 2K iz K-5a (78mg ;
0.29mmol) o B NVR G WE EIRP P, e B R . BRRWE T /b & DIF
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FEI 4% A HPLC 24k KE 5 724 XVIb—1 (HPLCMS sty = 1. 95 2040 MS (MH) © = 440)
R N

[0750]  RMLF LSCHTIRI SN 51k a) &2 c) , W B AR R AT AR (] i e 75 381 sl R0 i Sk £ %0
()51 4% ) RIS SEHER] XVIa—2 2 XVIa-18 LA SEHER] XVIb-2 32 XVIb-7 (£ 14) siAH™Y
%) LB St

[0751] % 14
[0752]
RS. R1 RS' R1
N N
H
R3 (o] \C[Rs
[0753]  SEjiEf XVia—1 & XVIa—18 SETEAE] XVIb—1 42 XVIb—7
# s tret (HPLC) [4-4F] | MS (M+H)*

N \”‘,N
XVlia-1 5 o = 2.02 440
[0754] ”J\E:[ N
N ,/Qy )
XVla-2 5 i =\ 1.88 423
N SN
. H
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# % tret (HPLC) [974F] | MS (M+H)"
N N
XVIa-3 E;/LNJ\O,\NK] N 2.00 477
H
F
FF
N N
Z 3\/""
XVIa-4 =\ 2.10 494
N .
£ F
/
[o]
N F
XVIa-5 5 o r/? 2.13 507
F
FF
N e
Z 9 ‘N
XVIa-6 : A 2.01 444
F
N \e
Z 4 {"
[0755] XVIa-7 ES o ~ 2.07 504/506
8r
N N
7 b
XVIa-8 g ;}) 1.98 438
N [
XVIa-9 g = 1.83 421
N ~N
H
J
2N AN
XVIa-10 g . 2.00 451
N /_-\\
XVIa-11 g o A 1.93 422
7"\
XVIa-12 ~ 2.01 488/490
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# M) tret (HPLC) [£4F] | MS (M+H)"
2N AN
XVIa-13 5 e 1.94 487/489
N SN
i Br
/
: 0,
2N /AN
XVla-14 5 . - 2.08 457
N’ \EI”‘N"N
H
F
\
Y
N
N 7>
XVIa-15 5 ~ 2.00 521
[} =
N~ r:[ "
H
\
N Moy
A\
XVIa-16 & 0 — 1.95 426
H
2N SNN
[0756] XVla-17 é 7 r{‘/’
N SLN
XVIa-18 5 0 -
N” \EI -
H
\
N )
XVIb-1 ED/Y“ = 1.95 440
N N‘N"
§
s
N A
XVIb-2 5\( e 2.00 453
N NN
o
N fY
XVIb-3 Bj/\rﬂ =\ 1.83 423
el
N N
XVIb-4 5(“ =\ 1.91 424
o
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# M tret (HPLC) [2-4F] | MS (M+H)"
0
Q
N /
XVIb-5 P 2.01 508
K N:‘"N
T
[0757] N Sy
XVIb-6 f sz 1.69 429
ot
N st
XVIb-7 &(H Jj 1.81 443
N N
I X

[0758] 10 HATAH S BB (S5 Seitii 2oy 1 22 XT BLREBELLAD) Ik &4, S
JBISRAY XTT 22 XV ( 57 SERE AR AL NG U e dt UM pe st ) Ty Se itk &4
R o IR, SR, IR ] BESE AR SC AR BT 1) Bl VR R S0 AR S T A FH AR . B B A )
KA BRATAH S I BLHEBE R B e AL SRR T & XT,

[0750]  Jh &k L ANFT —C(0) NH= 1 -NHC (0) - AR HIHIAL &4, 5 IR A-2 0K
i K=5 BICERANI F RN I A B KRR RO AN R, IR ] & s RAT e B Re 4L 70 ORI
I (FR T IR 75 21— B iR R i~ B =5 ) o

[0760] LA SEliflHiiid T Ak M AIAL S0 A 0E 1k, T AN R AR B R 2 5 X 2851 il
il
[o761]  J@ 3\ (1) (&R AEAE T HAEWR T S 12 W o JEHCRY: 2442 B 1 2 X310

AR S 1 T UG 85 7% 160 A I i Ra &0 o 1 5 5 D R SEL A 40 2 P 5z &40 e P B 5 e 0 1)
YE R AE AR LE N H

[0762] I B—Raf (V60OE)

[0763]  FEMRE R A, K 10 w L WA B N S5 o0 i AR B T 2 fLich . B BB R
FILAR 5 2 0 M 22 0. 128 B 0. 017nM 3R By [Hl. 0 B, AT E WKLt 2u M 22 25 10
B 0. 4uM, HAHMN M FAT 13— P M B DMSO (M i WK E A 5% .. B A 101 LK
B-Raf (V6OOE) 34 %75 ¥ ( & 2.5ng B-Raf (V600E) 1%, T 20mM TrisHCI (pH 7.5).
0. ImM EDTA.O. ImM EGTA.0. 286mM Ji 41 B2 £ 10 % H M1 Img/mL 4 I35 2% A 1M %
SARERET ), HAEE WAL B T 598 1 /Ao S R N @ i 20 n L ATP Wl [ %%
WP 250 M ATP.30mM Tris—HCI (pH 7.5).0.02% Brij.0.2mM JRELEZHN. 10mM £ BREE .
% % B VR & W8 (Sigma, #P2850, Hi ilid i 4 %7 11 4% BE ¥ ) 0. ImM EGTA] F1 10w L MEK1
W[ & A 50ng A=) 2 b ic (1) MEKL CRE 48 b 8 %2 )7, B 4l MEKL 41 21 B i 7)) EZ-Link
Sulfo-NHS-LC-Biotin, Pierce, #21335 4% ), T 50mM Hepes (pH 7.5) .150mM NaCl.10%
H.0.02% Brij—35.0. 2mM PMSF.0. 2mM 2 BBk p ] JF 4R, A0 SR B4 33 F HE4T 60
Grehe RONVIEIEAIN 120 L) 100mM EDTA % #8415, 3595 5 70 8he 4 55 u L IRV
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W R EMZ et (streptavidine—coated) HIAR (U1 Streptawell HighBond,
Roche, #11989685001) 1, JFfE =R 1 /NIE, LT A4 F bR id 1 MEKL &5 5 24
FREBRAA S, Z A 200 1w L 1) 1 XPBS PE¥E 5 K100 1 L (15 —HUAR B O b i 1 — 2%
ik [ PR MEK (Ser217/221), Cell Signaling#9121 F Eu-N1 K510 L EH S bk,
PerkinElmer#AD01015] FRIVEEIFH , S5 —HiAALL 1 2000 #kE, IR 58 PR LIAE Delfia
TR M (Perkin Elmer, #1244-111) B IEE] 0. 4-0. 50 g/mL. FEEMRBIBN 1 /)
I i, 3R 200 0 L Delfia YEVRZEME (Perkin Elmer#4010-00101244-114)
VEVE 5 e U I 2000 L M8 SR A W (Perkin Elmer#4001-00101244-105) J&, 75 25 5%
1Z ) 7 HE ¥ 10 4> 8, B J5 7F Wallac Victor W, | H £ ) ” Delfia Time Resolved
Fluorescence (Buropium) " SRl & . 1C., (AL A FEF (GraphPadPrizm) HiX 450 & -5
MM . RZHNRE T 2 XVI K SEHf AL A P15 1% B-Raf (V60OE) il Ik o & 7x
H R GF ARG P0G, 28R, EATRA /N T 0.3 w MVl /T 100nM (1] 1C;, {H .

[0764] XTI A B2 AN (SK-MEL28) & 5A (14l ity 0 =

[07651 A T B 45 7 B9 NS e 4t M (5 0, RE SRR 4 e AR SK-MEL28 [ 38 [ BUT Bk A= 4
AR 0 (American Type Culture Collection,ATCC) ] [ 4H Mo £E MEM B2 72 L h 1% 9%,
1% MEM 5575 5540 780 10% 1625 175 2 %6 Ak PR ZVHY - LmM TN R 1 %6 B 7 () 28 28 (451
Wik [ Cambrex, #BE13-114E) 1 2mM A 2 BEHZ . H4 SK-MEL28 41 fg LAFFL 2500 41 i ) 2%
FEE T 96 FLT AR H 2k 78 19 MEM K572 (S0 E30) o, BHAERE S48 (37°C,5% C0,)
MR TR o AT PEYD T DA SRR BN I 2 4 i, DU 56 50 B M 2 3. 2nM [ A2 YE [
DB, WA BT 50 u MAZ S 10 u M 8% 2 u M, HAHMN M EAT 3 — W8 (£ 0. 6nM 8
0. 12nM) » FEEFE 72 /PG, 20 1 1AlamarBlue i85 (Serotec Ltd. , #BUF012B) ¥NilA
B, FER 40 MO R5 95 3-6 /NI . FES A B T (0 Gemini, Molecular Devices)
Fl5E AlamarBlue 5B E AL o EC,, (EAF K FFEF (GraphPadPrizm) 5.

[0766]  JHIZr HISRAY T &2 XVI B SEifsl 4k & Y 7E 40 B SK-MEL28 Wik 2 7m e R I 226
U5, ARRL, EATEA /DT 5 u MUGBH /N T 20 M 1) ECy, 8.

[0767]  XIHEFRM AL ZRANML (A375) B A 0 ol fr i 2

[0768] 2 T UM ERHE R I NS e 4 B Py MG T, R B 40 i AR A375H [ 36 [ S B AR B
PR (ATCO) ] 40 RAEAN 78 10 %6 i 2 I 1 2 % Bk B U B0 1) MEM BE 2 B At = . )
R TR YE SK-MEL28 4l fu ik 1) 7515 (S0 E3C) A A375 4 Mgk AT It

[0760] R/ HI2RAY T & XVI [FSERE 4k & W) 7EAN L A375 I o th R 4F AR U 1vE
M, JRRE, SRR /N T 3uMUEH /N T LuM 3 EC, fH.

[0770] AU B4 5K B—Raf Sl HIF] . 40 i DNA $e 4535 18 it FACS BY Cellomics
Array Scan Z}HTFTUE B, FHAR R BH (405900 P 3845 0 19 58 X 90 il 3= 2@ 1k B 1 gk A\ DNA &
BT 51D 20 A 21 200 Mo A5 i 72 40 W R BA 1 G BA. BRI, A B IR AL & 4 th mT 78 S A
iR 4 B T R AT R . 28, IX Ak G R 4 T v 4 i R Colo205 L i 4 i R
DU4475 B B VENE, Hol T X SeidE NE . XK T AR LS9 FH Ti677 2 Fh Al
(g o

[0771]1 B F eI, AR HRE X (1) 4G9 BAR R R ARSI BE R 0 ik
SRR AEXT B A A R AW 2 S B LR EIR T A B IS TR TR i B
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0 0 185 B )9 o

[0772] DR A FEEI U R FREGE (a0 HIV AR vg A8 ) s SEA B 5 S
(BN G5 i 95 T 98 B EE IR 2R EGHS B /N ERE RABIG A ) 4l BRI / s
SRS 5 IS V0K B R SR AR (0 e RO ARG ) B2 SO (9 T2 B ) 5 3% FRFAE Ay 41
JL A9 Gt S 4T 4 40 Y 40 S e Bt BE AN M e BT LA sk b Rz 4 i (i
PG AR ) ) O N i B AR e s i B Ao A8 (N f8e2s SRR ) o e AT
T TP AT 40 B ) 4 A 0 L S 40 T I 4 R RE 40 ) B0 S H R S LUV VAT A/ BR
A A AN HN VA TT 5 R DNA R .

[0773]  Z&fFITM0 & , LA ¥ vl LME A R BHI AL G 0697 (HANPR T ) s, nirp
R B AN MR, G0 B AN M e 2 TR AN MR L A 4 PR A R R 2R M T 4 R | R e Y
EILANIE (gemistocytary astrocytoma) « 2 T SO 5T 40 M Jeq FH RS i o 4 o ggd s o vk (2
o N RS s AR R, i LR R AR HOH (C AR E ) AR R =42 ACTH ({2 ' iR
B USSR ) BIIEE s PR AE R S BR A MR s e FBLIRE R D AR R TR s e (B0 )
WHEHYI PR RG IR, AT M RGN BEAE MO (neuroblastomasympathicum) |
PREETTIRE RN R (RBER 4TSRS (pheochromocytoma, chromaffinoma)) FMz) K EK
J8 (glomus—caroticum tumour) , #MEMHEE RGO NNIRT , WU AR 2008 L AP 2R 4T g L ph 8
Y HsRd (ML EHIE (neurilemmoma, Schwannoma)) FHAGMEARZR 88, DL & PR A2 R G
I, a8 P 98 R S O R s e a0 B\ S5 W CT R AN e K —dR i IR
M5 R, 2 JEC 4 e B S AN e Bl (pancreatic cancer) BRI (carcinoma
of the pancreas) ;B Wese BB DU Ml (SCAUVEE ), W/ S8R (FEE 40
Jei ) 5 AUAE/NGH M SORCE R IR b 2 s (plateepithelial carcinomas) - JRdEFIK
S Mo S E R S U, WS, QR P R VIR 28 M/ (Tobular invasive
carcinoma) BRI R BTSRRI FL P s SR 7 < PRORR 987, Jf s e vk 0 IS ik
AT ARG FCHR L9 (NHL) FHEDIR A ZE M (mucosis fungoides) s+ Bl 5 W@ BT
E R CUP G 1E (JRAALANEYE ) OFSEE 00 SL08 , Aok vt 5 P s B VM
Jii (serous cancer) sJHEESE IHEE, W pr IS G (Klatskin tumour) ;S2HUJE, 40
K JEL 40 g8 R AR T A0 R vk LR (OB TR ), PRI 2R A e AR A AU
ERE (NHL) » Zir P vk B (1 0095 11 09 T PR P i 2 2R I 0 92 400 e S 2R A e ( 2k
PEE R ) 0 5 REG OB AR FOR R o T DX AR JA) 25 b « K 40 o 1) 2 AR bk 2 R4 i
J% (large—cell anaplastic lymphoblastoma) AUk FEAN MR  Messs, wn = g, B
'] (supra—glottal) MiJEd 75 T e AT 75 1M g i, i 3B JRE BB JRE Bl B
0 MO8 R R VRN AT R 98 TR R R R AN R B TR AN L 1R 2 [ T g
B I B AR U RS L R A i P 9B (reticulo—sarcoma) 2% 40 M98 27 4 1t 25 A
R FHDFEFZEM (juvenile bone cysts) MBI B FM 3k LI, W)E W LR
VRS R b P 903 OB O 5 s 1) 5 % L Ok B b 1) g s o G P4 g (Liver
cell carcinoma) BfIF4fujeE (hepatocellularcarcinoma) (HCC) ;M99 , W= A M5
U EoE R E A M/ R CREGE B (IS (ALL) « 2P e T (I (AML) 18 i,
TP P VK L A0 B PR s (CLL) P2 ki i 1k (i s (CML) 5 8 i B 8 anFLKoIR IR
IR VB B B T 40 JH o AR e < /DN A e AR A0 Ak 5 TR B8, R B L 25
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PE DG S R ) PR R e 0 AN M B B R SR IS 4R IR IR (Grawitz! s
tumour) s ErTE Y B EAE IR 220 s AU A IRIES 5 PO e mI R g, Lt S MRS L T PR g A T A
Tt s AL IR JIE BRI BT 0 e B B PR s ARCUR s 2 40 s e SR S R 2 A
Jo s DR e, 0n L SkobR AR M e « v e R Pt A FROLR R 8 o » DA % ) AR B SR 9eE 5 BZ
JKI¥) spinalioma. ™ ¢ 40 M Jes 88 S ABCIR b 5z 40 Mg s IRS8S (thymomas) \ R T8 J A F 8 o
[0774]  ZHALE YT T B IR 0 TR e K SR T, ATk mT S s 7 vk et
BOYATHEIAR” A A (Candt B A P04 T4 M E 1A 5 40 R HETE 0 ) P A
AR S AEGUE ) AE.

[0775] TN (1) AEHmT sl B Ak B B HL e s e AL A AT, AR IR ] L
‘BB EEE MY A A

[0776] TH[ 5 AKHKMAEVAE SR IT AR (EART) BRMERE
B RPTIEER 25 (B AN AR S V8 55 46 B oK 25 B 3% V0 25 S 4E =) B L £ IR AR 2 il Ak
fZ Je B KRR B S KE SR IN 22 1 AR I HE iz £ B8 AT 45 B AR S AT I
¥ (fludrocortinsone) - & A S2 . FF 78 A2 M L B9 gt IR ) o5 2 B 3 o551 (49 4 Sm] 01 gy e |
SR i s R ] A AR G K T S HELL BT SE B ) o LHRH 8 s 570 RSBmO o s R T
MBI (luprolide)) AR BRI 750 (A2 K BRL 7, dan ot /N AR A A8 1 AR A R
“HF AN B AR AR T s F R a0 A AR R T PR AR A IR T S AR B A R R
BEFDHIF, W& 4E e (gefitinib) B JE (imatinib) (P2 JE (lapatinib) Fl
TP ) U ) G - R A B, S RS TR il 2 R 2R AL, 5 R
WERE R VOl 52 (capecitabin) HIT P 4% (gemcitabin) ;NG W IR S AL4Y), U 55
W i L WS W | o 7 Jid V2 ARG ) Atk T DA B Sk P ) BB B AE R (i R
(anthracyclins), WIZ T A FUAFE R KLWENPEILE  2-ER -C.HRER.
I DV R &R VR R ) VEIRTAEY (B Bb R R ) AR (a1
“IEATT (estramustin) 3EZ I (meclorethamine) (VA R T BRETF HIHZ AR
%% (dacarbazin) IR IENE 7 ABEBL NG 5 SEme il s WEAHZEIR, a0-R5CHYT (carmustin) Al
BT (lomustin) ZERFUR ) \PUA 2257 25 (HAKBILEDIR, KE K E
(vindesin) KFFHiE (vinorelbin) MM, s FIEZ L, INEAZERE ZVTELEE) (I
SR BRI A R 4R, WHKFEIA R LR S B BRI G R R (amsacrin)
FEIR R R P AL B K FE B (mitoxantron) ) , FIEFIALITF), W0FKAETT (amifostin) .
W ERIAT (anagrelid) vEUBBEREEL (clodronat) AE/R T 25, a T2, FEEPIS M. F)
B AP AR EE S HERR e SE T AN CRITIH VR R A A E RN

[0777] & ‘B P Al HE 490 G ) I3 SR R — R ST (BT (. el ) R
(v ) WU Gome) DR S i — Bl AL s ] 2y BOb R o 2900 ML &1 & &
N AEVE AR E Y0 0. 1 22 90 T8 % ik 0. 5 £ 50 & % HE F W, 28R, BUE LA
BN TR R R . DR, BT e IR — KRG T8 TR

[0778] I ‘E I v A ] I 9 AR A S YD BT S O BRI ST AT 5 3K 248 0 IR 711
5] 10 T R R ) G i RS B TR P S FL B 5 R AR, T ROKE Ky B R R A AR, Wik
BRI T, Al e R L B A AN/ B DR AR R I R, i AR 2R A 4 21 VAR R
IR LR R BUR LR LIwlE. R EEE T2,
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(07701 A Ay SR R 1t ] 3 ek FH 38 5 H 7 580 R A i 5451 m] g ) e e BTz A
JB T A AR O R 7 AT sl i 5 2 e B R T il o o O T IR BISE AR ik
B AN, FC AN Rl 2 R AR SRABH, Fr R ACR] i 2 SR 4L Hoal BT A
FR B LSRR 75 LAIE B AE SRR

[0780] M4k A< BH FA) & A ¥ R A2 o ) B 2 R S s R T S A A R R, Gk
Fi§FHE (cyclamate) «H HECRE ; B B BRI SR, G10057 &7, & 2 R G BRI . €
AT AT B A B A 0 B RR 0) a3 PR R 2T A 200, W 5 2, 91 S g T B 5 R SR LR R e
7P B3 JE R B R R R R R I

(07811 v 56 FL AN VU o o A5 L5 3ol 26, 490 s n 2598 311 7 B8 ) G x5 2 P IR
Mg, BRACE T A £ —HE VY 22 A < Jee 5, AR B A8 AT LRI/ mo3 AR () I B SRR 7K
VERRIRE T, W5 Gy m] A 2R A7 ML 5 PR B VA0 s A B 771, O3 FLE A 2 v SN /M Bl
R

[0782] 7 — Foft B2 b i TR A 5 s T 00 o 10 2L 5 PO 2 ] 81 3 o s 3 MR L
T A 2 LB L L B I VR 5 TR L 2 T I P 2 o ot i) %

[0783] 3 ‘BRI W] ] did i A -0k H vk dun b PR U B8R £ — I ST AR DR
111 il 26 o

[0784] Wl {st HI AW R 5 B 1K s ml 25 AT HLAE 70, o i (5 g e i 20 ) A0
(Blan7EAe L BCE BRI ) 5 - B2 - ool (Bl ZBEacH ) 3R, WRARa Pk (il
e R T ) A AT Ry B i P M R RN R ) s (B SRR
FUBEAN AT AT ) s FLALTN) (O A 38 AL IR PR VLS PP 2 2T 4 22 L T A MEE LI L s e
M ) i v R () it AR IR S v A A R R AN LR RN )

[0785] il 5 MLT vk, PRl i IR BGE g1, Sl M kiR 145 25 X+ 1
s 245, B iR B AR, 700 2 AR R AT IR ISR A I AR IR 5 AR A R — 475 LA B 4% o
BT PRk G vy R R b ich s I INLA Do S B 1 o =t b R GRS R
FUBIAE IR IR B « H EERL LA R B AN A7 o FE/K I BT MG D0 T, AR MR 0 5 o R
LTSN R 5 B A DR R 5] 805 (R4 A

[0786] X T 18 AME M0 5, wI AL A M4 5 3 B RV A AR (R R o

[0787] KA AL A RI5RIE R B/ 1-1000mg, SELERE/NI 5 % 500mg

[0788]  Rifu, A3 A ] s B AT 4 5 (¥ 2, IXAAA B 45 2R3 A% AN AR 2 1) B il 50 F)
JRORN 2 (A 1) LR [) R i 7 o DRLE, #8265 00 1, AR 2> B SCR g i /Nl ] D
e [, AR E RO A ERR. S KB A, @il KA R A2 BN,
(07891 LA™ dfll 1) S fti 9] 7= f91) Pt i BH A BT iy AN o FL kAT PROE

[0790] 24yl ) 5k i 51

[0791]1  A) J7 B )
[0792] X (1) WFEMHEST 100mg
[0793] ¥ B 140mg
[0794] T KiTHy 240mg
[0795] 2R 24N o il 15mg
[0796]  fifi iR Bk 5mg
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[0797]

[0798] 500mg

[0799] RS A (K035 P B LA — S8 TOKIEMIR S 72— TR &Y, B R
P 5 LA Mg Joe T PO 7 VR » A, W A2 R M8 REIRL 3 % 1) T K T At i
BRERSH 73, IR MR G AE i FHR G, 2 BATIE B RN 5 o

[0800] B) Al B )
[ogo1] = (1) MvEMHEMR 80mg
[0802]  FLHE 55mg
[0803]  FKiyEHy 190mg
[0804]  Fillim T4z 35mg
[0805]  ZE Z 4tk s doE Bl 15mg
[ogo6] & FFELVE¥ A 23mg
[0s07]  fifi R R ER 2mg
[0808]

[0809] 400mg

[0810] Y4 4 A (1I35 E A T — 28 TR VEND  FUBE ol i 4 4 22 R0 2 S AR ngs B i VR &
1E—H#, i /TR G, I AR A T KU MK AL 38, T2 B RURDIR ), H L T888, 3105 7 s n
e AL E R BRI AR R R, JRIR A, IR IR AW, £ B IS BRI A

[0811]  C) ‘T

[og12] X (1) M5 THEA) o 50mg

[0813]  FALEN 50mg
[0814]  VEETHI/K 5ml

[0815]  fE/K[E A pHAE N EAEEAE pH 5.5 2 6.5 &, Rd ME vE Tk, HEs s e
CIMESLH B . 8 TR AT AU R LA ECAS 5 U5, JFAETE W A6 R UEI e 22 %
AL B R FOR B, IRl S A B . AT Bmg 25mg AT 50mg [RIE TEH I o
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