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R2 ( I ) 

X1, X2, X3, X4, Y^Mfc&i-fe^N^cCR3, R3^JM, P&ff, P5S> MS, 

1. Cwj^ls C^flS, -N(Ra)(Ra), *[S, C2.6MS> C2-6&S> MS¥SIS. Ci.6 

^S^PjlS, flSitljlS, 3-14 TUSfc^S, 6-14 7C^®> 3-14 7U^iFS, 7-12 jnii^FS 

IE 7-12 *1; 

L ^Mi£-N(Ra)-; 

L R1 C3_s JfJp-MS, C^gC3_8 

fpc4-gif—M#^S, & (fS^5-6(c3.8Wil, C4-8^F—MS 

^ 3-8 Tu^jfMS) i-n 7-12 TU^S, J.R1# 

l-3tRbM. 

L ^J-N(Ra)-fft, R1 % Ci_6^S, CI.6^S¥ES, CI^^S«S, 3-14 7U^S> 

6-14 7C^S, 6-14 X^S CM^S, 3-14 7-12 7UiiSF3Sf& 7-12 7U#F£FS> 

J. R1 1-3 RhMiX, 

R\ R^ALitM^iU C^S, c2^il, C2.6')km, 3-14 7ti^^S, 6-14 7U73S, 

3-14 7n^ifS> 7-12 7CiIifS^ 7-12 7UtF^S; 

Z ^/-O-, -C(R4'R4)-^-N(R4)-; 
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fa Ci.6^S^C 3-14 7CJ^S; 

Rb 6-10 7n^^l> i (^Si£ 5-6 7C#-
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Rb^a, &m, mm, ms, C^SJKS, -(c^s^s, MS, 
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ESMSJfcS, MSTOS, CI-6^5£, Ci.6£tf[S, fi 
lC„g|, MSC^fLS, MSCJ^S, MS^SC^S, Ci.6^Si 

CI_6^S^SJ C2-6MS> C2_6'$iS> 3-14 7U5F:fi^S> 3-14 TG^F^Sft 

S> 6-i4 7n^S» 6-i4 7C^SftS» 3-14 TC^FS, 3-l4^|^Sfyi> 7-l2 7uil£FS 

sK 7-12 7U#WSo 

la: 

o 

X3' 
,x /L\ , 

N R1 

x2 
X1 Y' Z 

w 
R2 ( I ) 

X1, X2, X3, X4, Y^'MALi-tk^N^CR3, R3^7SU £l?l> C^S. 

Cwj^II, -N(Ra)(Ra), flS> C2.6MS> C2.6^S> 3-14 6-14 7U?fS, 3-14 

7C^S> 7-12 7C!t|^S^ 7-12 TU^fifS; 

L ^^^^^C-N(Ra)-; 

R'^^Cs-sWS, C4.85F-M^ 

fP C4.8£F—(?Ss£ 5-6 7C-^-5F^^S) (C3.85F#-MS, G^iF—MS 

3-8 TU^FMS) Inl'nf#?0l$^£F^:73^ 7-12 7Uii5FS^C 7-12 7Uff5FSr ilRWi 

MM l-3^RbmX, 

L^J-N(Ra)-ltf, R'^C^S, C^S^tSIS, 3-14 7UifcKS. 

6-14 7C^S, 6-14 7C73S 3-14 7U^5FS, 7-12 7i:k|£FSf£ 7-12 7G$FJfS> 

J. R1 1-3 ^ Rb , 

R\ Ra'34ALiiM"^ISU Ci.6 $nS> C2-6MS» C2.6j&S, 3-14 TUifrl^S, 6-14 7U;7fS> 

3-14 7C^JfS, 7-12 ^iPFS^C 7-12 7U$F£FS; 

Z ^7-0-, -C(R4'R4)-^C-N(R4)-; 

W ;*J-0-, -C(R5'R5)-^-N(R5)-; 

R4, R4', R5, R^Sditdtife^, 

ftj C^Sf^ 3-14 

^ Rb^tW 6-10 S (^S^5-6 7U#L 
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i'Fl^S) (5-6 7C#-JF^3JS) 7-12 TGki^FS^ 7-12 jdfif 

s^s? 
Rb^iL its. P5S, MS, Q^SiSS, —(Ci-^S^S, MS, 

MSWfcS, MSTOS, c^S, Clefts, Q^S, ^Ci-e^ftS, 
SQ^S, MSCi-6^^S, MSCi.6^S, M,S¥®feSCI_6^S» Ci_6^S^ftS» 
Ci.6^^S^S, Ci-e^S^S, C2-6MS, C2-6^S, 3-14 jnif^S, 3-14 

S» 6-14 TU^S, 6-14 x^S^lS, 3-14 TC^FS, 3-14 TC^^FS^S, 7-12 TC^I^FS 

^7-12 7UtF^So 

2: 

ias!cft^5fe i 

X1, X2, X3, X^MlALM CR3, R3^a> |5S> HM¥S, Ci.6^S> 

C^fiS. -N(Ra)(Ra), 11^ C2.6il> C2-6'^S, 3-8 7nW£F^S> ^S^C 3-8 7U 

-^-^FlV^F^S, 3-8 7t;^JfMS> 5-6 x-^-if^^S; 

Y^JN; 

L R1 C3-8 ^F-^-MS, C4-8 £F—-MS, C3.8 

fA C4.85^M#^S, (^S^C 5-6 TU-^F^TfS) (C3.8i;F^-MS> C4.8if—MS 

^C3-8 7C^MS) 7-12 TCl^Si 7-12 7C#WS, J-R1# 

MM l-3^Rb^jt, 

L^J-N(Ra)-0t, R1 % C!-6^S> Cwj^S¥fifeS. CI.6^S^IMS, 3-14 7C^S> 

6-14 7U^S, 6-14 7U7fS CM^S> 3-14 7U^S, 7-12 7U!&f£FS^ 7-12 7Utfi^S, 

R R1 ftMM 1-3 ^ RbMX, 

Ra, R^&^jftf^tR, Ci^^S, C2-6MS, C2-6^S, 3-14 7t;Jf^S, 6-14TU^S, 

3-14jn^ifS, 7-12 7-12 7CtFifS; 
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s«£ 5-6 i-u Mm^m, _& R'ftitt 1-3 

^RhMiX, 
Z^-CH(R4)-, R43JSU 
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Rb^J^o 
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Y^JN; 
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L^j-N(Ra)-, R1^ C!.6^S> Ci^STOS, 3-6 7uSfJ£S> 6-14 

76-14 Ci-3^S> 3-14 7-12 7-12 fiR1 

fiMf l-3fRbM, 

R\ C^S, C2.6MS, C2-6&S, 3-14 7Gif£nS, 6-14 7U^S, 

3-14 7C&JFS, 7-12 7-12 7C#fiFg; 

Z ^-CH(R4)-; 

W ^J-N(R5)-; 

R4, R5^lJ^ALife^S, 

S^ 3-5 jGJf^S; 

^v\Rb , Rb ^ „ Rb 

N. 
>N 

^|-NH 
Y*i * 11 >N / *N 

N 
*1 V? •N 

R2 y<j Rb , Rb ^NH , Rb ^-NH ^Rb ^-NH . 

Rb^jiL, fWS, MM, #tS, l£S, MS, c^SMS, -(C^S)^®, f«, 
MSTOS, C^fiS, c^S, #ftc,^g, 3-6 TCJ^S, 3-6 

3-8 3-8 5-6 3-8 

3-8 7C^FMSftS> 5-6 TU^-if^^S^So 

7: 

la^^n 1-6 

X1, X2, X3, X4^M4ALM^; CR3, R3^/^, MM^ I2S> Ci^S^c 

Ci.6^ftS; 

Y % N; 

L^J-N(Ra)-, R^C^S, C,.3^S¥ES, C!.3^S^S> 3-6 7C^S, 6-14 

7G7?I£> 6-14 7U7?S Ci-3'j^S> 5-6 7C#-i^^^F^S, 5-6 7tl^5FMS> 5-6 TC^-J^T? 

S> 6-10 7cW^Jf^S. 7-12 jcil^FS^ 7-12 TUtfi^S, fiR'ftj|itl-3tRbt 

ft, 
Raft^lS, Ci-6^S, 3-14 7n5F^S^ 6-14 TU^S; 

z ^J-CH(R4)-, R4;*/iU Ci.3§ 

SlCTMS; 
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>VN^Rb Rb , ^Rb 
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R2 % Rb , Rb ^-NH , Rb^~NH p£ Rb^NH . 

Rb>*J^., WX, MM, ttS, I&S, MS, CwMS, "(Qv^S^S, Ci-6 

I, Ci.6^S, 3-6 7Uifc)£S, 3-6 7Gifr)^SftS, 5-6 

S> 5-6 FMS, 5-6 5-6 5-6 7U^ifMSftS> 

5-6 

8: 

X1, X2, X3, X4^^^ CR3, R33JSU iU it, ISS, HfR¥S^¥S; 

Y^jN; 

L^-N(R>, R'^CM^S. um> ¥sm®fes> ^s, «s, «s> R£ni 
s> «ti> mtn&s. «®s> mmm, uttmm, mt^s, «s> ^i 
n£S> n3l®S> 3^#«S, Pli%S. til^ nfi#S> 0S.MS> 

n/RP£S> "Iis> PtfciflS* Rtt®-2-IMS> i^BS> WS^S, R R1 ffilS 1-3 

^Rb*frft, 
RM^M, CI-3^S. 3-8 7n^S^C 6-14 7U^S; 

Z^J-CH(R4)-, R4;*jiU Cj^S 

fifcJfMS; 

W^J-N(R5)-, R5^MiL&iik;*jfiJ<¥S; 

-A/Nk u Ar^ ^-Rb 

N. 
>N *Xb Ar/*b ^b 

^|-NH 
H ^N A^N 

N 
» 1 •N 

R2 % Rb , Rb ^-NH , Rb^NH ^ Rb^—NH . 

Rb^ii, mx, MM, its, I5S, MS, c^SJKS, -(C^S^S, CU6 
b Ci-6^S, ^Ci.6^S, 3-6 7CSf:KS, 3-6 Ttiif ̂ S^S, 5-6 7GM^5fc£t 

S> 5-6 TU^J^MSN 5-6 7n-^-ifI^^SN 5-6 7n-¥-5F^^F^S^S> 5-6 7U^i^MSftS> 

5-6 7CM^SftS-
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9: 

la 1-8 

X1, X2, X3, X4^SlJ^ife^CR3, R3^JM> tU iu HM¥S^¥S; 

Y^/N; 

L^-N(Ra)-, R'^jCi-s^S. ZM^ Ptt^-2-SS, 

R¥S, 

Z^-CH(R4)-, R4^JM> CJ.S^S 

W3J-N(R5)-> 

, ? 1? 7? $ 
R2 % ^NH , ^NH , NH ^ NH . 

Rb^M, WX, MM, ftSj, Ci.3^S, Ci.3^ftS^cHM¥So 

10: 

wmnmm, mm&m&n-. 
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13: 

laUfciM^I 1-11 %ALW% 

14: 

-wm® 
la m&ttM l-n 

12 pmmR^o 

15: 

iai£&#;fr& 1-11 

i2 0r&ift£im 

0 

&A16: 

£&^-|gi3. 1415 ^ 

(COPD) , mm^ 
%mm.vcMwmm, rfo^w«sa«. Am 

4> 

feX 
£*£BJ*, *i&"l^'«g£tl^ *U1B^ 

Q.S^S, mc^'&m, ^#g^wi-6^JiT> 1-5 

nm^ IETS. 2-fffii^ i-¥SMS, U--EPS£S> 3-¥ST 
s, 2-¥STS> u^mrm, i-z^mnm^ IEBS, 4-TO$S, 3-^mjxm, 2-^m 
Its, l-¥SiXS> 3,3--¥STI^ 2,2-n¥lTl> l,i--¥iTS^ 1,2--¥STS> 
1,3-—¥STS> 2,3-—EFSTS^ 2-£STS> $J 1,2-z^lMl. 

kkw&mM 
Jfl£gft©3-14 TU^S, 3-12 TU^S, 3-10 TU^S. 
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3-8 3-6 5-10 5-8 TGJW^SN #3 4-6 
AW 3-14 3-12 3-10 3-8^$ifMB^ 
3-6 5-10 5-8^«I^7> fD4-6^«J^7o m 

3Wj£S&® 3-8 7CJW*W£S> 3-6 TU^iP^S. 5-8 TUW# 5-6 7C W 
3*3^ ^ 

«DtC,.6MMW 3-8^ 
¥S5FF«S> -¥S3*T 

¥M^S, -¥S3*l£)£S, 
1*1® 6-14 7nfn|iF6-12 8-12 7-10 

6-14 7U—5fSfc^:3£> 6-12 8-12 7U—Jfi^Ss 7-10 7U—JFifcKSo 
-i^[3.1.0]B^S. -5F[4.1.0]M£$> -iF[2.2.0]3 

-if[3.2.0]^S, -iF[4.2.0]^S. AS-li/-^S> +St{fcHS> + 

®C2.6MS> C2.5MS^ mC2.3MM, £&gAW2-6^$*JlB^ 2-5 
T> 2-4^mW^> »2-3^JK7O 1-RMS> 2-M 

s, I-TO-I-WMS. 2-^m-i-nm 
2-j£MS> 3-j£MS> 4-l£MS> 1-
l-¥S-2-TMS, 2-¥S-2-TMS> 
g, 3-¥S-3-TMS> l,l--¥S-2-
l-Z^S-l-RMS. l-£S-2-MMS. 

S> i-fl-i-lXil> 2-¥S-1-J£M 

MS. 1-¥SZJ#S> l-TMS, 2-TMS. 3-Ti 
S, i-¥S-2-RMS. 2-¥S-2-MMS, I-I»3 
¥S-1-TMS, 2-¥S-i-TMS, 3-¥S-I-TMI 
3-¥S-2-TMS. l-¥S-3-TMS, 2-¥S-3-~ 
Mil> I,2--¥S-I-P3MS> 1,2-— ¥S-2-MM3 
l-BMS> 2-BMS> 3-BMS> 4-BMS, 5-3:1 
i, 3-¥S-i-iXMS> 4-¥S-1-J£MS, i-¥S-2-j£MS. 2-¥S-2-iKMS. 3-¥S-2-
j£MS^ 4-¥S-2-J£MS> i-¥S-3-j[£MS. 2-¥S-3-J£MS^ 3-¥S-3-IKMS> 4-¥ 
S-3-iXMS, i-¥S-4-j£MS. 2-¥S-4-mm, 3-¥S-4-j$MS> 4-¥S-4-j£MS. 
1.1-—¥S-2-TMS> l,i--¥S-3-TMS. 1,2-—epS-i-TMS. i,2--¥S-2-TMS. 
1.2--¥S-3-TMS, I,3--^S-I-TMS> I,3--¥S-2-TMS. I,3--¥S-3-TMS> 
2.2--ERS-3-TMS> 2,3--¥S-l-TMS. 2,3--¥S-2-TMS> 2,3--¥S-3-TMS, 
3.3--¥S-I-TMS. 3,3--¥S-2-TMS^ 1-Z.S-i-TMS. i-£S-2-TMS> 1-£S 
-3-TMS. 2-ZIS-I-TMS. 2-£S-2-TMS. 2-£S-3-TMS. l,l,2-£¥l-2-^i 
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s, 1,3-T 
~M> 1,4-jrJcHit, m l,4-B~j#o 

WMS. c3.7wi> mc3.6^mm, HAW 3-83-7 
^3-6^$^. ifMS2MSC4.8Jf-MS> C4-7^-MS> *DCw 
AW4-8^Jf.7> 4-7^^7, *0 4-6^M^. 

^r-m, 1,3-^^m, 
1,4-5FB-MS, Wfflil. 

£*£SB*, C2.6 

'J«> C2-5^S. C2vJ&S> 3£#§AW 2-6fiIf> 2-5 2-4 

ft 2-3 2-M&S, 2-T&S. 

3-T'J&S> l-¥S-2-M'J&S> 2-jjc'J&S> 3-jrgi^S> 4-J&J&S. l-¥$-2-T'J&S> 1-¥S 

-3-T^S. 2-¥$-3-T'^S. l,l-~¥$-2-M'J&S. l-£S-2-R&$> 2-B'^S. 3-B 

4-B^S> 5-B'J&S> l-¥S-2-j£j&^ l-¥S-3-lj<;^$> l-¥S-4-l£j&^ 2-

¥S-3-J&&®, 2-¥S-4-j£'J&S, 3-¥S-4-J&j&S> 4-¥S-2-$j&S> l,l--¥S-2-T 

l,l--¥S-3-T'J&S> l,2--?i-3-TM^ 2,2--¥$-3-T^$. l-Zi3£-2-T'J& 

S, l-ZiS-3-T'^S> 2-Z,S-3-T'J&S> ft l-Zi$-l-¥S-2-M'^So 

&tio Ci-6^^,S> ft C1-3 ill^iliAW i-6 

1-5 tiif> 1-4 m-3tiifo 

£*ts> imns, Tfts, z^Tms. MLrmm, 
j%mm, ^OB^SC 

#, 6-14 7U7?S> 8-14 TC^S. 6-10 7U^S> ft 6-8 JGTIS, ^g-g AW 6-14 

8-14 6-10 6-8 

«*#, W^S&AW-H^= 

WT?S"O 
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^c4.8«i> c3,wn, 
2,3-^-lH-Wm, IH-WM, 1,2,3,4-0SHS> 1,4--M^S^O 

«n» 3-i4mm3-\4%m^, ™x 3-10 >NCJ* 
m?, 3-s^imm^ 4-n^mw^, 5-10 5-s^m^, m^s-e 

tMo 
omstote 

j^im* (^#3-87rm\ 
3-6 -r^nc^5-6 <£# 5-8 1-2. 
1-3 m 1-4 $mW,=f-#}T& IN.OIDS o 3-8 

0a^pgs> mm.vmm, 
pit^s, i,4--it^aj^s, i,3--^^a^s, i,3--«st&iFB£^ 
mmm, mmmrn* ft commit, zw, 

O ft S KMffKo 6-10 6-10 
=f, ft 1-2, l-3^1-4^^j^5FM7^J^SN, OftS^^JI^o 6-10 

m3-nt^M^v-2.o]mm> 
ftM^^m 2,4,6-£i^if[3.2.o]i 

#G). 

N. Oft S 
WMS^r^AW3-8^TOT (»3-8 7U^iS, T[*]X 5-8^$i*]j§Hf. sg 
# 5-6 M.AW i-2> 1-3& 1-4 IN, O ft S mm.M 
fo 3-8X;^^MS^^IJ^: 2,5--M«S, 4,5--MttS> 1,2-~ MotfcP® ̂ . 3,4-
-M-2//-Pl:t;PiiS> 5,6--M-4tf-l,34ifl«> %%&V 

iw\tvfe-2-M, ft(M-4-SM= 

5-6 Ttm^m, 5-6 ^mw^m 1-4 
oftsMf. in, mwm, 

BttR^S, 8-PiS> DlPiS> PttPiS> PlMS. 
l,4-2ft^S-|l> 2//-l,2-dIftS, 4//-l,24l(^S> 6//-l,2-Bl^g> 4//-l,34lR§S> 
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-NH 

o-
-NH ^ ^-7 ^ 

HN I I 
\ 
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NH LU ^ ^ 

°^ «Sis(^)^tg^^nr 8-L„ d£ \<^0£)»$hkgroi-z,„ d£f$Sf^4^ 

mi«mte(&mm¥ Z\-L„ md °«m&(&m 
dm±^ ZI-L„ d* zi-L„ %m ,w^)^ Z\-L„ ° wi* 

'±M&W4> ZI-L ZI-L 'mtei^M^ ZI-L mm) 
zi-L^tMte^ zi-L„%mmt&m-&m ^if? 
^mwwM 

M-m„ 

nm vs»#»ira 
^mmai^^mmm-^z'i VMH« 

(^W'^^8-£^^3il8-fr0 ^W'"#iJ8"£0) k (%&%&•&¥ 9SW%&) ? 
ow&mt& ^mmn vstn&n vs#i« v» 

$ KWWJ\ v« 
w#» v»afd# Kmmm 

v^ii]4£& v^l£d :W&W 
9-s) k 9-9 wmm EP 

mm^^9Kmm^^o) k cm 
£t&tei?K9-9wwm mm 
™D ^$f^r^8-£D) ^ 9-g 

9-9> k 9-9 wm&) '*6&¥¥# 
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O' 
-NH 

K 

H , ft 
$$ 7-12 

V 
-NH 

> ft HN' 

1M= "7-i2 7ni|ifS" ft "i-\2jt% 
&3FS" (f^^7-12«(^S), ^^7-12^^7, 

ftft^L; "7-11 7C!ii(£0iF$\ 
"8-11 7Gj®(&)2Fg\ ft "9-10 7G®(&)2Fgw. #n£ "7-12 7U!ti(^)ifS" "7-12 

TuififtiK^s" ft "7-12 x;^ififtii(^)^s"o "7-12 m 
"7-11 7Ut&ftil(^)if 

$\ "8-11 7t1&ft!&Jl(3W$'\ "9-10 7Ui&ft!fel(£0lFS"^o "7-12 TC^IfiftkK^) 
jfS" "7-11 TU 
^^ftiK^)ifS", "8-117t^mm(^m\ "9-\o^m®m^)^" 

f£j$C 7-12 7C^ftil(^)i^SW!ll(^)i;F^A#^!l^{a^PS:f: 

<X>, OO, "00°, OO, "OO, "OCJ, °00"\ 
cx cx ™cx 00, oc™, 00, 
HNOa HNOOo, OO, OCN\ 00. »ocx 

oOH 
NH ~N 

H •OCX Q 
$$ 7-12 7U^ftii(^)ifS^il(^)5f 

00^00"".03".Cx3. NH 
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MS, rnS^,- Mi£JIS, MS, tfc&, #?s> ns> &s^; 

MS, £n^S; W#l$S, ftJ/WSI£S> -^SJKS> ®£BttS. ^ft!£S> 
£-J£S> N-¥SiiM:S> «> -ZijgcS. HZ^SN -JfBS®:S> 

N,N'--^S£-JKS> «m#^@s> -ZJIJKS. N-^S-^Z.SJKS> 
«a, WSKS, H(^¥S)I£S¥i£S; MiMM£k, Si?S, MMM 
s> MMS^; 5£#im&, mm&, mm&, «i; im^mm^, 
mmms> Hii¥Ms> zmmm-, M^mmm-, w 
t«s, «ms> i^ia. ISMS, #&&&> ^MS, ^ 
«S^; ISIS, $n#MM^ till:, 4MIS> ^MS> 

mw-, m^mmRm^ 
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ti, tmmmu 
m, mm. 

*£^5$ (i > gmim M^±RrsswasK^^t6i^RrK^-

nxm* mm. mm, mm, 
mm> mg-m, 

mmMmmmmftu mm, 
iwMK 

«> #;&m> HMS 
cCOPD), mmfe> %mmitmrnrnwrn^o 

g&iM, #E«> #««££, 

DIEA: N,N-—^pggMc 

HATU: 2-(7-fiM?#HM^)-N,N,N',N'-0 ¥SJK7AM^^IH 

DMF: N,N-— ¥S¥®tJK 

Et: Zi$ 

EtOH: ZM 

Bu: TS 

BuOH: TH 

Boc: &T£t£*S 

DCM: ~il¥^ 

DMAP: 

TLC: wMmrt 

TFA: HMZiM 

THF: 

Me: ^P3S 
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Py: Btt® 
EA: zmzm 
PE: 

Ac: 

HOAc: ZM 

LS-MS: 

Ts: 

TsCl: 

THP: MOM 

1 

9 9 O 0 

X 
X« A A OH l.(C0Cl)2 

• 

2' H2N^L>"R1 X1 NO2 2' H2N^L>"R1 

H*4l w,m 

X3'XV^N-L-V V3'X^AM-L-DI BOC^W^X x3 N R1 ^ OH S. 1 rr- I ^ H — J, J s 
X N°2 ^X> "NH2 -j, 

2 Jg$3 
+ l'a]#l #fB]#2 

O 
-X' . ̂  9 Q 

Xl 
X3 ^ "N R1 ,x4 

H f "'T' AR' X-R! X>-XV^N'%' 
^ x\ J\ W„ *" X2 X W 

yl ^XT 7^ Nwu ISSi I w ~X»" >T -Z" -NH2 JSI44 ^xr AA^^R2 

AHBOC 

tfB]#3 tf§]#4 ^ ( I ) 

(i) JIM i (i ^Jt) KTO45, DMF, (M£n, 
1.1-1.5 ^S), JnAnfLA^iSfl?, ^v§TMtlMini^l4- 2 

Mt, WM, ft 

rM (2) l (£n Wi££SP§A ftg^itlAPd/c, iian,, 
31^Pd/c, WM^Bf#4]fa]#2o 

(3) ^tfs]#2(i ^*). HI4 3 (Win, 1.2-2^M), « (£n 
DIEAsgHZJ^) ($J£n, 1.2-2^1)^1^1 (#PHATU^EDCI^) (M£n, 1-1.2 ^ 

M)iHA5iJ-E¥'^ (^-M¥^DMF^DMA^m^^J), %MMW, 
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(4> mzmy 
&£PJ5$$&, f#iljft3f0]#4o 

(5> cm*) (MTSO, jpAncm mi®, 1-1.5^ 
*), m (in=z.jmm, 2-5^*), M H 
$M*rw4?8&, mm, (1) it&gjo 

±&MftB£fPMxK x\ x\ x\ z> w, L, R\ R2£m!tr£0r5£j5t. WM4*. 
ximm, mtm. m. &m, 
m*, mim 
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o o o 
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N R1 

Xz 

X1 Y Z I w 
5^ (I) 

R 

x1 Y z mw 
i 

WH 

^#3' 

(1) ^IH4 1' (1 ^la), JH42' (#iJ#P, 1-1.5 ^§j|)> (#!lIn, 1-1.5 

^*) M-n» iPA^iJMntt®, iP& (45 "CM 85 °c) WU^mWr, 

(2) &HM3' m\iu, 1-1.5 ^a) , jjpilf (^100 

°C) 7-HPJ5, mm, ttMW#4,f0]#2'o 

o) m^mwr (i Mi*) 
^K/J^-HP, jnAHttZi®, mmA&MH, &&£*®W2'm$L, mm, n^tm 
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3'o 

(4) j&wmy (i (ttri), inAWMr mm, 1-1.5 
m mm, 2-5 M (-mmmmm 

Wfa, (1) ik&%u 
±fcM'%&&tP&}XK X\ X3. X\ Y, Z, W, L> R\ R2$Pltr3tBf^^Co j^B|4 

*. mtm. n#o >mn, 
mm#*, 

jjm 

o o o o 

X 
n2 xi 

4 II Boc^ /W. Ji x4. JL // ,X4 JL 
N Z OH X3 ^^ O X3 ^V^ OH 

,J\ xi H2N"L"R' 
1 XTU » Vl XTXJ fc. 

o' H 

x1 NH2 JII42 
xt 

X1 "NH •" "X1 "NH 

/A .w. 
T XTUDAA r\-^ r 

MI43 
O" ^Z' "NHBoc O'" "Z" "NHBoc 

O 0 

V^*' X-R; xJ-xkA -u 
II N" "R1 

Xt"^N^7ANH, iM4 X-vl^xA -W" ,7.-W^xrHR X1 N Z^ NH2 mm -Xl N ^R2 

O Z NHBoc 

+ 1^3 ^fg]ft4 iS(I) 

(1) MI4i (-$3/¥Sgii&ZJg) (1 SMX JIM 2 (Wtp, 

1.2-2 ^m)> TO (#R DIEA ^cHZJg) mm, 1.5-3 ^a) (#P HATU EDCI) 
(^'J^n, 1-1.2 ^iOtraAU-lCTO (^-&¥J^DMFsgDMA&®£$M). 
mw, RmigMBwm, feMtm^mwu 

(2) 1 fftfaSlEMtilMtT7&M, ffil^jnAtSfi,tt>S> MMVctyiWiMMVc 
m?mm, PH %m 
m&, &#n*mw2. 

(3) Mf0]#2 (l Six JIM 3 mm, 1-1.5^*), TO ($n 
DIEA^cHZiJK) mm> 1.5-3 31) (#P HATU I& EDCI) mm, 1-1.2 Sfi) 
JpASJ-tCf^ (^~E¥^DMF^DMA^M^M), iiSI#, 

MLBMm, ttJf#r#cHa]#3o 
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4 5 |I|$!|&3F& 1 4 5c 

X2. X3, X\ Y> Z. W. L, R1, R2^nfj3tBf^^o JII44 

ximm, mm. m. &m, Rrfflmaswwwflsnwwtna 
mmfr, 

^p°n: 

%Wj&: 

1. DMSO 0a$!l37 ImM 100%$] DMSO M 
# ioo Bm i0fj,Mo i0|xM mfe&m 4 {§##, ^ 10 -t$&g, 
frMJo 2.5\iM, 0.625jj.M, 0.156^M, 0.039nM, 0.009^M, 0.00244nM, 0.61nM, 0.15 
nM, 0.04 nM; 

2. m. 4 VL 96 ; 

3. m. 1|J.L lx#^l^^JnA5lJ 96 ?Lfe4*. \*MMW$WL: 50mM HEPES, pH 7.5; 3mM 
MgCl2, ImM EGTA, lOOmM NaCl, 0.03% CHAPS, 2mM DTT; 

4. M0M 2 ffliPW 3 fffW lOmin; 

5. &2.5nL±&M-£$8^f 384?LfecK g?L, 

6. ^2.5^L W?#» 384?Lfe41, MM, PI3K5 5.7nM; 

7. ]&5^L^ 384?LWlftj&tJ#® (PIP2 ) fP ATPS^lMl1 384?Lfe45, M^; 

8. £J?MT0?W2h; 

9. 10|xL 384 ?Lfe4,^-lhHlS, Illl 15min, Caliper iHifco 
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10. IC50i+# 
(%) = x ioo, 

XL fit *£$-£, ffdilCsolto 

PI3K8 ICso (nM) 

1 100 

4t^t/2 52 

4fcl=rtf4 13 

ik&%}5 86.52 

Vci&L16 33.5 

^t/7 26.2 

4fc^t/8 28.8 

it^9 14.3 

ik&%! 12 47.5 

^lf 13 86 

19 45 

it^-W 22 16.8 

23 29 

24 11.58 

25 34.5 

it&Ml 28 36.7 

lk&%J 29 27.4 

it^ 30 5.4 

it'aW 31 28 

32 13.6 

it^33 6.5 

tt&yg 34 7.2 

35 14.3 

ib&yg 36 10 

37 33 

38 27 

&&%} 41 39 
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^T^PP PI3K5 IC50 (nM) 

^tl 42 11 

4^tl 43 4.5 

^t!44 85.92 

53 27 

57 9.3 

59 3.3 

Vc^m 60 3.7 

61 4.5 

62 43 

63 8.3 

64 11 

^tf 65 44.6 

4t^t)71 3.6 

im&: im 

\.frM Balb/c B Hflfil 

(1) ^Balb/c/.MlJ$fl£, SMACS (MiltenylBiotec) 

(2) mng, 4 °C, £±Vft, ^MTftlAl va^iSM 
o W^B+B, jjnAM^WMACSMMo ffi40^m 

4 °C, 400 

(3) £jnA»t!j, mMAcsmwm%MM^mmmio7^MM/4o ni. ®io7yN« 
4^pAio^4t/lt^^#M'^tio 20^H+, ^loM^iJi^ 
jjpA30 H1$JMACS£JM#120 ^£tfft4fcW^#M^tfW?I^#£#K±WW20 
3H+o $'frjgffl500 ̂ MACS^MS^iffiflM^ll^MACS^ttfi^MACS 
5H&8&41, ^fl&tMiijMACS^&tt^o lUc^f W^^irL^Waaflfe-

(4) lill^il^PE anti-biotin JTL#*P CD45R(B220)|ii#^iJ^iJ^^i[J^P^ 
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ICsotl^ 

Vg$$£98%^±„ 

D96?LW, #£lJS^MM^3.5xl0^M^?L 

(3) ipAio 

fl:£tl$Mi!l96?M£M £37 °C, 5% C02 

it#H^»W30^lt, $J5#JRA50 |^1 B^MM^: 3 ng/ml LPS + 5 ng/ml 

M£MnllL-4 (*£*&£). 
(4) MM&37 °C, 5% C02it#H^«»W72/hfft^fflCTGfi<1^3S;ff;iti!lo 

(5) MCTGT^IJ#1?^^, 50nlCTGi^l/?L, 

^^SlO^-^t, ^Envision 

luminescence]^ 1j| <, 

3. 

Excel 2007 GraphPad Prism 5.0 lfc#34fiWr, Tit If IC50, & 

S ffi££005fe$-£«g*f GraphPad Prism 5.0 

gIC50{to #: V #nnn/V2 MMMMX100%, V # 

^2 

&T&& #0- B ic50 ( v- M) 
{k&%j8 0.75 
4k&%19 0.65 
ft^-t/30 0.016 
Vc^m 33 0.034 

1 34 0.12 
53 0.111 
57 0.01 
60 0.032 

4^tf61 0.05 
63 0.04 
72 0.32 
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%W3$ki 

BALB/C/M, H&, 22-25 go ^t/33t&. 

^t/53ta, CAL-10lta, ^£&5 A, in 151a30mg/kg. IlSlill, ££I5M 

30minis(LPS) 15mg/kg, LPSiHIM hjn, ^MUlrt 

Bltfc^lic^^jfiL500 JJ.1, jj&AWIf^inlM?f!J$]1.5 ml ffleppendorf 5424R 

?Si;0#l3500 rpm, 4 °C rSj'lMO min, ifl^^^^-SO °C, Mouse TNF-alpha Elisa Ready-set-go 

1 TNF-aftj^i; o 

jftU&^TNF-a^ft!]^ (fIM£l^{il-^I5tfi^{i) /fIM£l#MtX100% 

3 TtRWik&QsM TNFa 
TNFa (%) 

^tf 30 524 

33 52.0 

ik&Wl 53 51.7 
CAL-101 41.2 

E±3^ 3 BjjAl, $r$n°n CAL-101, 30, ifc^tl33, 53 

±£t£Ml:l#f£/hi1ifiL3&ct5 TNFa ^"4, 41.2% (p<0.01), 52.0% 

(p<0.001), 52.4% (p<0.001), 51.7% (p<0.001), 5 CAL-101 M.TO, 

Xt'MUUWftJ TNFa 

±^ii^fs^^popWPi^wi, 
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#nA(5)-2-0&TftS^MS)T^(l8.33 g, 90.2 mmol), DIEA(31.3 

mL, 180 mmol), HATU(23 g, 60.5 mmol), 150 mL 2 mLDMF MM, 

Jf#30min, ^nA 2-M^^^FM^IH(10 g, 60.5 mmol), ^imM#16h, H 

jnA7K. mmww, mm&mtt (5«Z,MZ^=4:I) 
@#12.5g, ft$59.0%o 
(2)(S)-2-[2-(urm,mmmm)rWin,m]^mm\^ 

inA(5)-2-[2-(^T^M$^$)TSttC«]^¥®Z»i§(2.94 g, 8.4 
mmol), 10 mL ¥0, 10 mL 20 mL 7jt, jjPA—7K^SL^^®(0.806 g, 19.2 

mmol), TLCMJ^jS^, ffl2N 

zMg$iH pH S 3-4, WfifegfttfrfctJ, £jrH#fife®# 2.52 g, W 
%} 92.9 %. 

(3)©-i-lft-i-[2-(2-?Il?Si)?I$]T-2-ISS?IKTSE^$J^ 
inA(5)-2-[2-(MTft^SMS)T^MS]^¥^(2 g, 6.2 mmol), 

DIEA(3.24 mL, 18.6 mmol), HATU(2.61 g, 6.86 mmol), 40 mL 2 mL DMF ft 

*§&!, 30 mm, JtlA$J$(0.675 g, 6.24 mmol), 48 h, ff±E&, 

JnArt, ZMZMmi, 
11=5:1) fife® ft 1.18 g, ft$46.1%. 

(4)(5)-2-(l-MSM^)-3-(¥MS)fi^lt-4(3^-iMa®a$I^^ 

fiWSiSi+,it(5)-i-^-i-[2-(2-?is?iS)?ii]T-2-iSi¥iiT 

®i§(1.0 g, 2.42 mmol), flnA 40 mL , WWF5®jfflA4mLM®. M 

30 min, THUS 85 °C}i# 16 h, LC-MS f#PJfife®#!! 
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±-^)fetl(1S)-2-(l-MSRS)-3-(^M^)lt^l#-4(3/0-SSlia, 20 mL &TS? 

inA DIEA(2.1 mL, 12.1 mmol), jJPA 6-U-9H-

P»(376mg, 2.43 mmol), 85°CT, M7fcte6h, #*P, #c*t, 

fi&@#116mg, 11.6%o 

Mif(M+H): 413.2 

'H-NMR^-DMSO, 400 MHz): 5 12.9 (IH, br s), 9.10 (IH, s), 8.23-8.12 (IH, m), 8.11-8.02 

(2H, m), 7.85-7.76 (IH, m), 7.76-7.68 (IH, m), 7.61 (IH, d), 7.50 (IH, t), 7.26-7.15 (2H, m), 

6.94 (2H, d), 6.84 (IH, t), 5.53 (IH, m), 2.22-2.11 (IH, m), 2.05-1.92 (IH, m), 0.995 (3H, t). 

o 

(1) 2-ii-6-^S-iV'-^S$¥ 
^ 2-M-6-®S^¥M(7.4 g, 40.0 50 mL CH2C12 ft 0.4 mL DMF, ft ^ 

g, 60.0 mmol), ISIWJ. lJ5«f 

8 mL ^®T^itAi!j^:J#(4.32 g, 40.0 mmol)> NaHCOj (6.72 g, 80.0 mmol) 

frz-wmjs, zsmzsmim, »g, rM 
H:Zi®Z.S§=2:l)*#?!lfi£@tt4.7 g, W 42.8%o 

(2) 

& 2-M-6-®$-AT'-$S^¥ici:(1.5 g, 5.45 mmol)$§jSf ̂  20 mL ^PH^1, JPA 
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0.5 g 10%6<JPd/C, ^MT&$36h, il^Pd/C, 

#50 1.3 g, t$97,2%. 

(3) (S)-l-[3-fR-2-(2-^I#¥0^)¥MS]-l-ftftT -2-l||?|;KTI^i^ 

^(5)-2-(/iSiTft^SM^)T^(166 mg, 0.817 mmol)> 2-MM-6-W* 

-jV'-?S^¥®fefkl00 mg, 0.408 mmol), DIEA(0.093 mL, 0.533 mmol)^ HATU(170 mg, 

0.448mmol)jJPAi!j 12mL-i:^^^, ^Mit#48h, ZlUC^j^¥ 

tJT(^H:Z^ZJB=3:l), 153 mg, ft$87.0%o 

(4)(,S)-2-(l-MSMS)-5-M-3-(^MS)lt^I#-4(3/^-||aMaW^^ 
^(5)-l-[3-HC-2-(2-$Jt¥Sfe$)^iCS]-l-^^T-2-S^CS¥^TS§(421 mg, 0.978 

mmol)^20mLZ,^43, 2 mL ttl, 

^#A«^85°cTH^i6h, msuzfam, 
(5) 2-[(5)-l-(9//-fIl%-6-SMS)RS]-5-i:-3-(^M$)lt(^lt-4(3/0-®^^;& 

IRI 20 mL&TI^^Ai^iiJW^-ci-icaM^-s-iSte-c^&^iti^iitMofl)-
0.978 mmol)fPDIEA(0.68mL, 3.91 mmol), 

inA6-m-9//-PlBf(i52mg, 0.98 mmol), MM85°C^24h, &iP, $c*|, 

178mg, M^ft$42,3%. 

Mif(M+H): 431 
1 H-NMR(DMSO-6?6, 400 MHz, 80°C): 5 12.74 (IH, s), 8.86 (IH, s), 8.19-8.00 (2H, m), 

7.83-7.74 (IH, m), 7.48 (IH, d), 7.29-7.13 (4H, m), 6.93-6.78 (3H, m), 5.78 (IH, s), 2.24-1.88 

(2H,m), 1.03-0.91(3H, m). 
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(1) 

2-ES-6-^¥¥^(10 g, 58.3 mmol), 120 mLDMF, 

A«f¥(12g, 86.8 mmol), m^(9.88 g, 69.6 mmol), 

ffl, Mtif, f#iljl0.3g ft$95,2%. 

(2) (5)-2-[2-(^T^ 

100 mLDMF, 100 mL DCM, 2-&S-6-Kt¥¥$¥01(10.3 g, 

55.5 mmol), (S)-2-(^TftHSES)T^(18.0 g, 88.6 mmol), DIEA(12.6 mL, 72.4 mmol), 

HATU(23.3 g, 61.3 mmol), Jltfk, Z»®ZJ§«, 

zKife, ^1, 15.8 g, t$76,8%. 

(3) OS)- 2-[2-(^T*C^SiCS)TBtt[S]-6-SC$¥®Wf!l# 
^(S)-2-[2-(,$T*tMSMS)T®fcilS]-6-i^¥^¥II(15.7g, 42.3 mmol)M 200 mL 

MWift 60 mL in A 200 mL IM 
JUTK. #tiiiiyspH^f4, TM, srHfU&t 

HMtP(£tn5.0g, W99.3%. 
(4) OS)-1 -[3-U-2-(2-^m& ¥ g® 1 T-2-S&S ¥ 

T#KjSJ^M^^5lJiPA(^-2-[2-(^TftM$MS)T^MS]-6-M?¥^(7.48 g, 
21.0 mmol), 50 mL DCM ft 50 mL DMF, DIEA(9.1 mL, 52.3 mmol), ^0SfcM£fc(4.48 g, 

31.0 mmol), HATU(10.37 g, 27.3 mmol), ft&ffl, M, 
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zKift, ttMUr, #?iJ fife®# 7.96 g, ft$84.8%. 

Ii§(500 mg, 1.12 mmol), lOmLZilf, 3mL$c4k!t, 
DTtBfi&il#, J&&S, &Z,g£ftZJi$5fc&$&Wo f#5ljfife@#200mg, ^$48.8%o 
(6)(5)-2-[l-(9^-Bl^-6-SMS)MS]-5-E-3-(^MS)tii^f#-4(3/0-®^^J^ 

^M£$j|f4^J;!jnA(S)-2-(l-MSMS)-5-ft-3-(SM$)BfM-4(3//)-SS^£fe 
(200mg, 0.547 mmol), 15mL/$Tg^ 2 mL DIE A, 6-E-9H-t®^(113 mg, 0.73 mmol), 

3 JSrHM, ttJU/rfflUfifeSft llOmg, ft$45,7%. 
Mia(M+H): 447.2 

^-NMR^-DMSO, 400 MHz): 5 12.97 (IH, br s), 8.99 (IH, s), 8.22-8.12 (IH, m), 8.09 (IH, 

m), 7.80-7.61 (2H, m), 7.52 (2H, t), 7.28-7.15 (2H, m), 6.99 (2H, d), 6.71 (IH, d), 5.47 (IH, 

m), 2.21-2.10 (IH, m), 2.04-1.92 (IH, m), 0.999 (3H, t). 

%S)-2-(l-MSM^)-5-iC-3-($M$)l»lt-4(3//)-I!£kM£fc(600 mg, 1.64 mmol)^ 
^TUlOmL, JnA 4-K-7//4«#[2,3-^lf l®(300 mg, 1.95 mmol), UMA DIEA(0.8 

mL, 4.59 mmol), IU^JS7^, M=FMM, 200 mg, ft$27.3%. 

Mis(M+H): 446.2 

^-NMR^-DMSO, 400 MHz): 5 11.51 (IH, s), 8.93 (IH, s), 7.98 (IH, s), 7.82 (IH, d), 7.66 

(IH, t), 7.47 (2H, t), 7.27 (2H, t), 7.16-7.08 (2H, m), 6.87 (IH, t), 6.80-6.75 (IH, m), 6.74-6.65 

(IH, m), 5.45-5.35 (IH, m), 2.20-2.08 (IH, m), 1.95-1.80 (IH, m), 1.06 (3H, t). 

^t?6) 
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CF, CF, 
CC13CH(0H)2 

Na2S04/NH20HHCl ks., , NH2 V N 
H 

o H2SO4 
.NOH ' 

O 

BocHN 
OH COOH N 

p3C 4 Jl 

CF, O 

HATU/DIEA 0 

H2NHN— 
NHBoc ,_Bu0H 

NHBoc 

HCl(g) 

EtOH 

HN^ 
.N 

N U N CI 

DIEA/r-BuOH 

NHBoc 
NH2HC1 

NH 

(1) 

TK^HIUZ^IOOg, 0.605mol)^P^7K^M (700g, 4.93mol) 

#MM35°C, ^fH=ISC¥^JK(87g, 0.54mol)^400mLzfC^Jn 

(135g, 

1.94 mol) W200mL^»A5lJft^43, 90 °Cte 2 h, 

*P, 50 W)m 

nmi\2g, ft$89.3%o 

(2) 4-(Hl¥l)n^i-2,3-2l6<I{|J|-

, 86 %lft$cM(430mL)MM 60 °C, 2-&g3E&g-JV-(3-

= M¥S^®)Zi» (100g, 431 mmol) M^PAi^lSW, iBWfa]^ 1 h, 

65 V, ̂ j5^MM85TC^jSi20^, IBKMlfi. ®\m 

2L&ftMCct,#i£#¥'M, HfeSWrft, ftitJBTil. #?lj20g^pan, ft$21,6%o 

(3) 2-Il-6-(Hl¥S)?¥iWi^ 

220 mL W 5 (275 mmol)ft 220 mL &] 30 %M 

TKMM, frWXMA 4-(HM¥S)^|I^f#-2,3-z:S (17 g, 79 mmol) 50 °C&& 

lh, IJPK, J±$&, iit^iipHM4, WHftflriiU iiifi, Ti£. 11 g, 

^ 67.8 %„ 

(4 ) (5)-2-[2-(^lT3£]-6-(Hfl ¥3S)3£ ¥ It$JftJ^-

#2-MS-6-(HM¥S)$¥®(5.2 g, 25.3 mmol), (5)-2-(^T«$ 



WO 2014/023083 
57 

PCT/CN2013/000934 

MS)T^(5.2 g, 25.6 mmol)> DIEA (3.44 g, 26.6 mmol)-^ HATU (10.16 g, 26.7 mmol) An 

Ai'J 50 mL DMF 

m MMiM, 
©ft 2.6 g, t$26.3%. 

(5) (5)-l-(4-m^-5-HM¥S-4H-^^[^[l,3]B«-2-S)^^MS¥MTI^fiJ^ 

A(5)-2-[2-(ftTti$tS)Tltl]-6-(Hl¥l)??l 

(2.6 g, 6.66 mmol), 50 mL/|£TS?, ZiStlfF (3.15 g, 30.9 mmol), M 

MM&MiS, mnr 
(6) (5)-l-(4-ft^-3-^ES-5-=S¥S-3,4--giPi®(t-2-S)ra^MS¥MTS^^!l 

i!r 

15 mL fWt, j3fl A=W (756 mg, 6.99 mmol), MS 100 °C 

8<hfcfo 1.5 g, ^K±S^W48.7%0 

(7) (S)-2-(l-M^S)-3-^MS-5-(=Hi ¥S)Mntt-4(3#)-B^&£Lftj$!l& 

^(5)-i-(4-«^-3-^MS-5-HE¥S-3,4-z:i[Pi®B#-2-S)raSM 

(1.5 g, 3.24 mmol) (30 mL) 41> 

BSE^JS^IlJ 1.2 g gift (feMfe), t$92.9%. 

(8) (5)-2-[l-(9/f-Bi(%-6-SMS)MSl-3-^JKS-5-(Hil¥g)BiPi[t-4(3^)-ffi$]^J^ 

IRI 30 mL ^Til^nA^-o-iCSMS^-^MS-s-tHiL^S) 
Pf W-4(3tf)-KMS(800 mg, 2.01 mmol)|n DIEA (1.4 mL, 8.04 mmol), 

A6-it-9//-Bi^(619mg,4.00mmol), fc&fe 85 "CTHJS 24 h, #£p, WM, 'M&QM 

194mg, W 20.1 %. 

(M+H): 481.2 

'H-NMR^-DMSO, 400 MHz): 5 12.92 (IH, br s), 9.13 (IH, s), 8.22-8.11 (IH, m), 8.10 (IH, 

s), 8.02-7.84 (3H, m), 7.84-7.63 (IH, m), 7.29-7.15 (2H, t), 6.99 (IH, d), 6.86 (IH, t), 6.69 

(IH, d), 5.48 (IH, m), 2.25-2.10 (IH, m), 2.02-1.89 (IH, m), 1.01, 0.87 (3H, two triplets). 

m (4fr£%17) 
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O. 
CF, OH 

COOH B°cHN 

NH2 P(OPh3) 

HC1 
H2NHN- F 

NHBoc 

-NH HCl(g) 

EtOH 

HN-^ 
N 

N I 1 N "CI 

DIEA/?-BuOH 
NH,HC1 

NHBoc 

NH 

(1) 

T'MfflEi&Mrf1' 2-MS-6-(£ii¥^(1.5 g, 7.31 mmol)?#if 50 mL Btfc® 

^^ A(S)-2-(&Tg, 7.38 mmol), M^H^H(2.3 g, 7.41 
mmol)j^-^ 60 °CTS.lS24h, 

(2) (5)-l-[3-(4-M^MS)-4-^^-5-(H®¥S)-3,4--fiPiltl#-2-S]MSES¥ii^T 

g, 9.23 mmol), 100 °Cfc& 8 h, M 
(PE:EA=6:1) 1.5 g, 

$ 42.7 %o 

(3) (5)-2-(l-MSMS)-3-(4-M^MS)-5-(HlI¥S)RftM-4(3tf)-MM&^fi!!]& 

TMWHMS43, ^(5)-i-[3-(4-iC$iCS)-4-^^-5-(HiC¥S)-3,4-z:tgMiJii#-2-3S] 
M«tCS¥^TSI(1.5 g, 3.12 mmol)$8^ 30 mL^TfcZJ^f1, 

M$]fc&7U±, MMfsW$U.2gWW (&$&), 92.3 %c 

(4)(5)-2-[l-(9ff-nl(%-6-®MS)MS]-3-(4-M¥^S)-5-(Hm¥S)ItW-4(3JH)-SW^-) 

|RJ 30 mL,&TS?^;taA(S>2-(i-M^S)-3-(4-il;£f[S)-5-(Hii; 

¥®)nf f»-4(3//)-Ma#S(1.0 g, 2.40 mmol)#J DIEA(2.0 mL, 11.5 mmol), 6-iC-9//-B|! 
nt(700mg, 4.53 mmol), 85 °CT£$ 24 h, *HP, WM, 

Sift 600 mg, i&^50%o 

Mif (M+H): 499.2 
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'H-NMR^-DMSO, 400 MHz): 6 12.98 (IH, s), 9.12 (IH, s), 8.22-8.10 (2H, m), 8.00-7.81 

(4H, m), 7.16-7.00 (4H, m), 5.44 (IH, m), 2.21-1.80 (2H, m), 1.02 (3H, t). 

8)$Jffr]& 

o 

(1) 2-M-iV-(4-ii^S)-6-^S^¥Me>Jf^ 

# 2-E-6-?^S^¥M(5.5g,29.7mmol)^X 50mLCH2Cl2fP 0.4 mLDMF, ftS 

4^ff «^@lil(5.66 g, 44.6 mmol), 

8 mL , *HPT&£^A$J#iC$J$lfe®lfc(4.829 g, 29.7 mmol),NaHC03 (6.72 g, 

80 mmol)W—20 mL ftzK 20 mL , MJBfc 

4.4 g, w 50.5 %o 

(2) 2-MS-6-t:-iV'-(4-t:^)¥ 

& 2-M-iV-(4-ti^S)-6-^S^¥mW(4.4 g, 15.0 mmol)^$?^ 60 mL , fag 

•MnA 0.5 g 10%$] Pd/c, MM*%, ^MT&J&36h, xL^W Pd/C, ttt 
$c*gjg#i!j 3.8 g, M 96.3%o 

(3)(5)-l-[3-m-2-[2-(4-ii¥S)M¥mS]^S$]-l-^T-2-SM^¥MTI^^^ 

^, &(S)-2-0BlT#lf®M$)T®(5.8 g, 28.6mmol)>2-fS,3£-6-M-iV-(4-

HC$S)^¥BfeJt(3.8 g, 14.4 mmol), DIEA (3.7 mL, 21.2 mmol)-% HATU(6.0 g, 15.8 mmol) 

jjnA5U200 mLZl?^, ^M$#48h, iPAzK-^—-£# 

WM, ym, tm-kitj.mm, it# 
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3.4 g, W 52.6%o 

(4)(5)-2-(l-MS^S)-5-E-3-(4-tl^MS)ltPil#-4(3/0-®^^S$)^lJ;§-

)ft(5)-l-[3-M-2-[2-(4-»^S)^¥ES]^fi^]-l-ft^T-2-^SS¥l^TS^(3.4 g, 

7.58 mmol)^ 60 mL 10mL$c|fcM, 

% 57.5%o 

(5)(5)-2-[l-(9//-PI^-6-^M^)^S]-5-M-3-(4-M$M®)-tii^(#-4(3/0-iM$l^J^ 

IRJ 20 mL &T®c*inA(^-2-(l-&g|^)-5-£(;-3-(4-£C^&g)^l®l#-4(3i/)-®I£feB& 

£fe(600 mg, 1.64 mmol)ft DIEA(0.71 mL, 4.08 mmol), $Jo 

A 6-ft-9//-Plt%(378 mg, 2.45 mmol), 85 "CTElS 24 h, &%l, $c*f, fH&feit 

fife®# 140 mg, ft$19.0%o 

Mif(M+H): 449.2 

^-NMR^-DMSO, 400 MHz): 5 12.96 (IH, br s), 8.99 (IH, s), 8.22-8.08 (2H, m), 7.66-7.47 

(IH, m), 7.38 (IH, d), 7.24 (IH, t), 7.13-6.99 (4H, m), 6.78-6.69 (IH, m), 5.47 (IH, m), 

2.20-2.07 (IH, m), 2.06-1.85 (IH, m), 1.01 (3H, t). 

tf 

(l)(S)-l-[3-it-2-[2-(4-iI;^)J$TOS]¥E^H-ftftT-2-SM^¥^TSIM& 
1.50 g (4.20 mmol) (S)-2-[2-(ITWIS)TiIl]-6-

20 mL DCM 10 mL DMF, 1.8 mL (10.33 mmol) DIEA, 1.03 g (6.33 mmol) 

2.08 g (5.47 mmol) HATU, iP7X, £ 
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?m, &Mffi(^$i$:Z.&£gg=3:l)#im3!te®#1.95g, W99.8%o 

£Rj^M4^PA(5)-i-[3-i(-2-[2-(4-M^S)fl#¥g^]¥Mg]-i-flftT-2-^M^¥ 

H^TIB(640 mg, 1.38 mmol), 10mLZ,@|, 3mL$c|felii, iP$0#1tj£j^£t$Co <^iPM 

tfTiiJfift®#. Wii, #KZM^ZMtkWMMo%3\fife®#200mg, ife^37.8%o 

(3)(5)-2-[l-(9i/-nl^-6-^MS)raS]-5-M-3-(4-il$MS)Pi^l#-4(3/0-®^^J^ 

TM£&W^'JiPA(S)-2-(i-M$TO)-5-ii-3-(4-ii^MS)itiM-4(3//)-IMS 

M£fe(200mg, 0.522 mmol), 15mL^TH, 2 mL DIEA, 155 mg (1.0 mmol) 6-tC-9tf-^H$, 

M[H]^iS3^o||^^!j,ttM^(5«:Z,MZ,IB=l:l-l:3)ff5lJfife@#200mg, 

W 82.4%. 

Mif(M+H): 465.2 
lH-NMR(4s-DMSO, 400 MHz): 5 12.97 (IH, br s), 8.98 (IH, s), 8.30-8.08 (2H, m), 7.90-7.59 

(2H, m), 7.57-7.46 (2H, m), 7.16-6.98 (4H, m), 5.44 (IH, m), 2.20-2.05 (IH, m), 2.05-1.92 

(IH, m), 1.01 (3H,t). 

-4f3ff)-|j (fll^tllO) MJ& 

F 

(1) 7-M-3//-R)|tPi^[4,5-fo]BH:®-3-¥M^TIi$]^J^-

TIKtelt-##JJPA 10mL ~K TO, 1.34 g (8.73 mmol) 7-tC-3//-B»#[4,5-Z>] 

Btt®, 2.85 g(13.1 mmol)—^TIH, lOmgDMAP, llMIt# 1 4sBt, 

»l, gTLCH«^o IfllJ, &M0T (^M:£S^=10:1) fflUfife 

lift 1.80 g, ife$81.3%o 

(2) (1S^-2-[l-(3^/-I^R^jf1[4,5-6]Bitf^-7-^MS)^S]-5-^-3-(4-#C^M^)f^P^fW-4(3JH)-
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, #jg«J;&PA 1.80 g (7.10 mmol) 7-&-3tf-l#l!£#[4,5-a]ntf;l&-3-¥ 

MTSe, (5)-2-(l-ES^S)-5-ft-3-(4-t;SM^)ni®!#-4(3/^)-S 1.40 g (4.04 mmol), 

lOmLZETIf, 1.4 mL(8.04mmol) DIEA, lt$d)P^M 180 °C&J^20mino 

ttill/f (^*:Z,l^®i=l:l-l:3) 40 mg, t 

$2.1 %» 

Mif(M+H): 464.0 

^-NMR^-DMSO, 400 MHz): 5 12.60 (IH, br s), 9.32-8.93 (IH, m), 8.14-7.59 (5H, m), 

7.18-6.91 (2H, m), 6.90-6.60 (4H, m), 5.46 (IH, m), 2.23-2.05 (IH, m), 2.05-1.80 (IH, m), 

1.16 (3H,m). 

flf (it^ 12)lM!l& 

(i) 

#^M,S^lf(25 g, 211 mmol)#^ 200 mL ^cSSt^, £-15 "CTtilAP 100 mL 

M(15.8g,229mmol)$]7K?§^, $&¥. #£&$tt-10 °CTtfl»J-7K^E^M(238 

g, 1.05 mol)ft 185 , W, £-0 °CT!t# 15 min, 
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ZsM&MW, =F'$i, f#®]28g fife®#, ife$78.2%o 
(2) iV'-(4-mS^^)-2-M-6-^S$ ¥M« U& 

& 2-M-6-^$^¥M(5.55 g, 30.0mmol)M^ 50mLCH2Cl2fP 0.3 mLDMF, $}% 

tMltt«lC(5.71 g, 45.0 mmol), 2 h Js, jJlllill, MfemMT 6 mL 
—^iPT^^AiJ 4-flS¥$1:£kM£k(5.09 g, 30.0mmol),NaHC03(7.56 g, 90.0 

mmol)$J-*AJf 15 mL fP7jt 15 mL 

yM:Z^Zi^=2:l)#5iJfife®ft 6.53 g, W 72.6%o 

(3) 2-M^-iV'-(4-mS^S)-6-i[^:¥IIK !l# 

& JVH4-ftg^)-2-M-6-5f§$¥¥M#(4.2 g, 14.0 mmol)^!^ 30 mL ¥0 ̂ , IRJ 

±£4^X0.6 g 10%$JPd/C, ^&TJx$18h, &ift^Pd/C, 

(4)(5)-l-[2-[2-(4-m$^¥mS]-3-il^MS]-l-ft^T-2-aMS¥^TS^fiJ^-
^±^f#5'J$]2-MS-^-(4-m^S)-6-MS¥mMBnp (^j 14.0 

mmol), (iS)-2-(^TftMSM,S)T^(4.26 g, 21.0 mmol), DIEA (3.17 mL, 18.2 mmol)-^ 

HATU(6.38g, 16.8mmol)iPA5!j40mL-ft¥^^, £$M#64h, iRATMg—&¥J£, 

^#w#ug, ?m, «iir£k7K«, MH 
&£®j5&M#r(#$to8i:Z»8tZ»B§=3:l), tfiijfife@ft2.65g, SMft$41.6%. 
(5) (5)-4-[2-(l-MS^S)-5-M-4-ft^Bi®l#-3(4^0-SMS]^ I¥lf !l# 

)|#(5)-i-[2-[2-(4-i4S?)^¥MS]-3-M$MS]-i-ft^T-2-SmS¥M^TII(i.37 
g, 3.0mmol)^^ 30 mL ZM-^, 3 mL 

^sm#A^^85°cTte24h, t#ijfife@fti:gffl^T-^o 

(6)(5)-4-[2-[l-(9//-Blnt-6-SMS)M^]-5-E-4-ft^lt^l#-3(4/0-SMS]^¥If$]fiJ^ 

I«I 20 mL ^T^43iPA±^f#|lJ$](5)-4-[2-(l-MSra$)-5-M-4-ft^lt®t#-3(4^-

3SMS)^¥j]iSkli£fc(^ 3.0 mmol)fP DIEA(1.56 mL, 9.0 mmol), 

j5[n]^^iPA6-E-9//-ni(if(556mg, 3.6mmol), 85 TCT&J& 36h, ?HP, $c*t, 

&J&&M#f(Zi$Z*Bi), #SJfife@ft 153 mg, SM$11.2%. 

Mia(M+H): 456.2 

'H-NMR(C/6-DMSO, 400 MHz): 8 12.94 (IH, s), 9.67 (IH, s), 8.28-8.03 (2H, m), 7.95-7.24 

(6H, m), 7.08-6.28 (2H, m), 5.38 (IH, m), 2.20-1.79 (2H, m), 1.01 (3H, m). 
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(1) 

& 3-M»&^&(4.8 g, 29.73 mmol)M 15 mL 15 mL TR^, flip 

NaHC03 (5 g, 59.5 mmol), 2-HC-6 ?®S$¥lc|St(6.05g, 29.73 

mmol)|$ 10 mL 3 h, , 

5.67 g, W64.9%o 

(2) 2-^M-6-%-N'-{3~mMm)^ 

& 2-M-iV-(3-M^S)-6-^S^¥IH:(5.67 g, 19.3 mmol)^J§^ 100 mL ¥&*, ft 

K^inA600mgl0%^]Pd/C, SS^C, ^M~F&J§t24h, &3&3$Pd/C, it 

#U@$c*®j5f#5!j 4.8 g, W 94.3%o 

(3)(5)-i-[3-fiC-2-[2-(3-i[^S)jlff¥BtS]^S]-i-^^T-2-^S¥®^TffiW^J# 

^(5)-2-(/|SiTftMSMS)TM(5.8 g, 28.5 mmol), 2-H36-6-M 

-iV'-(3-M^S)^¥®fcI#(3.8 g, 14.4 mmol), DIEA (3.7 mL, 21.2 mmol)-^ HATU(6.0 g, 15.8 

mmol)inK3\ 80 mL DMF ^, ^M#48h, Erf DMF, inA7K-^-E¥^, -tl¥ 
7«, 

3.6 g, M 55.6%o 

(4)(1S)-2-(l-MS^S)-5-t;-3-(3-t;?^S)Pi®(#-4(3/0-®&^a^^J;§-

f(5)-l-[3-i-2-[2-(3-I?l)I?il]?il]-l-t^T-2-iIl?iHTi(3.6 g, 

8mmol)}§^ 40mLZJ$45, 5 mL$fc&®, U 

&j«A$fc$§*85 °CTE&4^, &*PJ5$M, iimMtf 31 fife®# 650 mg, Hfc 
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m 22.1% o 

ft 40 mL &TSE4,;&nA±^$Jft(S)-2-(i-fcgpgg)-5-fsc-3-(3-i;^&g)itiM; 
-4(3//)-®£fc^(650 mg, 1.77 mmol)#] DIEA(0.92 mL, 5.28 mmol), 

M^fnJ^^inA6-E-9H-Blf%(819mg, 5.30mmol), 85 °C~F&JS 24h, ?HP, $< 

*®, &J&&JI#T(Zi&Z»ffi)» t#glJ6fe@#207mg, ife$26.1%o 

Mif(M+H): 449.2 

'H-NMR^-DMSO, 400 MHz): 6 12.99 (IH, br s), 9.23 (IH, s), 8.22-8.11 (IH, m), 8.05 (IH, 

s), 7.95-7.70 (2H, m), 7.39 (IH, d), 7.31-7.19 (2H, m), 6.92-6.74 (2H, m), 6.70-6.61 (IH, m), 

5.40 (IH, m), 2.17-2.05 (IH, m), 2.04-1.85 (IH, m), 1.02 (3H, t). 

(4t&#l 14)ff]fil]& 

(1) 2-m-iv-(3-¥«$^)-6-^^¥ mmm\& 
& 2-M-6-?f^$¥^(5.55 g, 30.0 mmol)^!?^ 50mLCH2Cl2fP 0.3 mLDMF, |R]J£ 

^lltltftiP^SfcR^Jl g, 45.0 mmol), llMIt #• 2 h, 6 mL ~ 

WL/s^, &*P~F&£$SAi!] 3-¥^S?:J$£fc^£k(5.23 g, 30.0 mmol),NaHC03 (7.56 g, 90.0 

mmol)^HftAi^ 15mL^P7X lSmL^^11!3' 

zmzm&m, «i> titw, 
4.23 g, w 46.2%0 

(2) 2-MS-6-E-jV'-(3- ¥ ¥ SfeJW &JM& 
^ 2-M-Ar'-(3-¥ft^^^)-6-5flS^¥@t^l:(3.05 g,10.0 mmol)MM:F' 30 mL ¥i?cK 

ftK^iflA 0.5 g 10%6tJ Pd/C, ^&~FE&18h, jtM&Pd/C, W 
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2.7 g, M 98.1%. 

(3)(5)-l-[3-lS;-2-[2-(3-¥«S^)Ji¥BI^]^S]-l-^T-2-S^CS¥^TS§W^J# 

Ti&tfj&jsaw, &OS)-2-(&Tt®g£Cg)T$(3.0 g, 14.76 mmol), 2-MS-6-M 

-7V'-(3-¥ftSSS)S ¥M(2.7 g, 9.81 mmol), DIEA (2.3 mL, 13.3 mmol)-^ HATU(4.0 g, 

10.5 mmol);taAIlJ 20 mL%M.fflfr64h, iPAzK-^fcTO, 

ff(^y6M:Zi^ZiI^=3:l), fffJfifelSI# 1.4 g, ife$31.0%. 
(4) 0S)-2-(l-MSraS)-5-M-3-(3- ¥ftS$MS)RMl#-4(3//)-Ill£fcMS ftjftJ# 

^(6)-l-[3-il-2-[2-(3-¥«S^)Jt¥mS]^MS]-l-«^T-2-SMS¥^MT^(600 
mg, 1.31 mmol)^^ 20mL 2 mL^Sfelit, 

^^m^A^^85°cT^24h, 

(5)(5)-2-[l-(9i/-Blt%-6-gM$)^S]-5-ti-3-(3-¥^S?^g)Bi^l#-4(3^-SWfiJ^ 

(nj 20 mL ^T^tinA±^f#5lJ^(^)-2-(l-Ea^S)-5-i[-3-(3-¥ftS^MS)Pil^ 

Btt-4(3fl)-®&$£fe$l 1.31 mmol)#] DIE A (0.68 mL, 3.91 mmol), ^ 

Jn ft^^i/PA 6-^,-9//-^^(242 mg, 1.57 mmol), 85 °CT£& 36 h, #£P, 

^ttMtr(^M^lH), %3\&QMW 146mg, M/^W24.2%o 

Mif(M+H): 461.2 

'H-NMR^-DMSO, 400 MHz, 80°C): 5 12.97 (IH, s), 9.00 (IH, s), 8.22-8.05 (2H, m), 

7.85-7.69 (2H, m), 7.40 (IH, d), 7.32-7.21 (IH, m), 7.17-7.05 (IH, m), 6.60-6.41 (3H, m), 5.47 

(IH, s), 3.68 (3H, s), 2.20-2.08 (IH, m), 2.02-1.92 (IH, m), 0.998 (3H, t). 

-4(3m-S (ik^yn 15)M& 
o 
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(1)2-|IC-6-58g-fl43-(=M ¥£)$$]$ ¥BfeJf 

&3-(HftC¥S)Mflfc$£fc(6.32 g, 29.73 mmol)in5!l 15 mL 15 mLTk^, 

SiP NaHC03 (5 g, 59.5 mmol), 2-HC-6 

J^$(10 mL, 29.73 mmol), 3 h, 

5.3 g, ft$51.8%o 

(2)2-MS-6-M-AA'-[3-(HM¥S)¥S]^¥mi#^flJ^ 

& 2-&-6-®g-JV43-(=3St¥g)$g]^¥Bfe#K5.3 g, 15.4mmol>J§$j^ 100 mL ¥0 

41. fag't'JllA 600 mglO%W Pd/C, ^MT\&J&24h, 31^ Pd/C, 

M 4.76 g, M 98.7%o 

(3)(5)-i-[3-m-2-[2-[3-(HM¥S)^S]^¥mS]¥MS]-i-ft^T-2-SMS¥MTS^fiJ 

& 

^(5)-2-(^TftMSMS)T^(5.8 g, 28.5 mmol), 2-MS-6-1 

-JV-[3-(Hit¥S)3W$¥&J#(4.51 g, 14.4 mmol), DIEA (3.7 mL, 21.2 mmol)-*3 

HATU(6.0g, 15.8mmol)inAl!j 80mLDMF ff, l£$M#48h, jjSPFDMF, JqAzfC-^— 

E¥^, -ii¥^^, 

M, 1.29 g, Wi8.0%o 

(4)(5)-2-(l-MMS)-5-ii;-3-[3-(Hm¥S)^MSjf»^-4(3^-K£kM£k»J& 

^(S)-i-[3-ii-2-[2-[3-(Hm¥$)^$]^¥®feS]^MS]-i-^T-2-SMS¥^^T 

11(1.29 g, 2.59 mmol)^ 40 mLiit, 5 mL it# 

85°CT&&4^, 

220 mg, W20.4%o 

(5) (5)-2-[l-(9//-BlHt-6-SMS)MS]-5-il-3-[3-(HM¥S)?MS]-Pi®Bfr-4(3/^-S6<]fiJ 

& 

ft 40 mL ^T043inA±^f#ilJ^(^-2-(l-MS^S)-5-M-3-[3-(HM¥S)^MS]ni 

f^BfM(3//)-KMifc(220 mg, 0.528 mmol)#I DIEA(0.28 mL, 1.61 mmol), £JC}§TW^ 

'M, ^j5ft^43inA6-E-9i/-niBf(243mg, 1.57 mmol), 85 °CTM$ 24 h, & 

iP, mm, ttMff(Z>M^Ie), f#5ljfife@#71 mg, ft$27.0%. 

Mif(M+H): 499.2 

^-NMR^-DMSO, 400 MHz): 5 12.96 (IH, br s), 9.38 (IH, s), 8.19-7.96 (2H, m), 7.92-7.64 
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(2H, m), 7.56-7.35 (2H, m), 7.31-7.13 (4H, m), 5.43 (IH, m), 2.21-2.06 (IH, m), 2.04-1.98 

(IH, m), 1.02 (3H, t). 

II lM'J& 
o 

Cl 

dx COOH 1. 

O, 
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NH. N 

N 
N 

^-NH 

(1) N'-( 

& 2-M-6-5flS^¥M(5.55 g, 30.0mmol)^M^ 50mLCH2Cl2fP 0.3 mLDMF, 

4>^tl«^mM(5.71 g, 45.0mmol), Wfa\mmMT 
6 mL 3-f(1S3£J$£fcM&(5.09 g, 30.0 mmol), NaHC03(7.56 

g, 90.0 mmol) Kl—(15mL) (15mL) 

&t, mm, 
(^S§:£^ZJ^=2:1) 7.2 g, ft$80,0%. 

(2) 2-MS-iV'-(3-^S^S)-6-i:^¥MWfiJ^ 

^ tf'-(3-ftg$S)-2-!H-6-58g$'(4.2 g, 14.0 mmol) $8$^ 30 mL TO43, 

[&j^4jJnA0.6gl0%6tlPd/C, fflM% ^MT£jSn8h, Et^Pd/C, W 

mmmmn m WMMM ̂ . 
(3) (SH-[2-[2-(3-ftg$g)JW$^]-3-lK-$&g]-i-^ftT-2-g&g¥&&T08ftJ$!l& 

mtmmm 14.0 
mmol), (5)-2-($TftMSMS)TM(4.26 g, 21.0 mmol), DIEA (3.3 mL, 19 mmol)-^ HATU 

(6.38 g, 16.8 mmol) in Ail 40mL~iCTOtt', inA/K-^-ilCTO, 
7m, traMiifi, MJE 

? (5«:£MZJ^=3:I), 2.9 & M^W45,5%. 
(4) (S)-3-[2-(l-MSMS)-5-E-4-^PiP®#-3(4^-^ES]S¥flflkMS^ 
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3.0mmol)^^P 30mL 3 mL ^£NMNfcfJn, 

^^#A^^85°cH^24h, mmmm, 
(5) (5)-3-[2-[l-(9//-Bll%-6-SMS)M«]-5-M-4-ft^Pil^f#-3(4^-^MS]S¥lfWfiJ 

& 

|n] 20 mL ^TH4ItoA±^t#glJW(5)-3-[2-(l-MS^S)-5-i:-4-ft^Ri®lt-3(4/^-S 

fC^]^¥IiM&(^J 3.0 mmol)ft DIEA (1.56 mL, 9.0 mmol), MB 

fi]£tpj)l]A6-M-9f/-PMl®(556mg, 3.6 mmol), 85 "CTMiS 36 h, *HP, ft 

Mlif (^^ZiSa 100%ft|R), 168 mg, W 12.3 %<• 

Mis (M+H): 456.2 

'H-NMR^-DMSO, 400 MHz): 8 12.95 (IH, s), 9.37 (IH, s), 8.20-8.07 (2H, m), 7.96-7.72 

(2H, m), 7.47-7.20 (6H, m), 5.38 (IH, m), 2.18-1.85 (2H, m), 1.02 (3H, t). 

£jf£M 15 (5V2-[l-(9i/-Pf^-6-gmS)Mgl-3-(3.5--f[^»)PfM-4(3^-S (il^ 

t) 17HM'J& 
o 

(l)7V-(3,5-HE$S)-2-^S^¥®fel#W» 

&4B58S¥¥$(5 g, 30mmol)?#$^ 50 mL CH2C12 ft 1 mLDMF, 

g, 45 mmol), S£|5£MJ, 

5 mL MM, 3,5-—M$I#S:^&(5.42 g, 30 mmol), 

NaHC03 (10.08 g, 120 mmol)#J—20 mL ftzK 20 mL 

# 30min, jJHArt, m Tft. t#Sfe@#7.3g, 
W 83 %o 
(2) 2-IS-^-(3,5--Ill)?ftt6flff^ 
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AnAJV-(3,5-—M^)-2-5f^^¥®tI#(7.3 g, 24.9 mmol), 60 mL 

Wlil, 10% W Pd/C 0.8 g, ilATMM^, TLCM^J*&5&£, 31 

M, MiT&&&ffl{$6.4g, ft$97,6%. 

(3)(5)-l-[2-[2-(3,5--M^WS¥mS]^M^]-l-^T-2-^MS¥^Tl^$iJ^ 

iPA(5)-2-(^T#tl*SftS)T$(3.09 g, 15.2 mmol), DIEA(7.86 mL, 

45.1 mmol), HATU(6.34 g, 16.7 mmol), 80mL -&¥££$! 2mLDMF MM, IflTI# 

30 min, #PA 2-MS-iV-(3,5-ZlM¥S)$¥®tIlj:(4 g, 15.2 mmol), Jliirljt# 72 h, Ii!|^ 

-tern JRATK, zMzMmt, mrnwn, &M#T#s£i#i.2g, \i.e %„ 
(4)(^-2-(l-^g^)-3-(3,5-~ii?M$)ltl»-4(3^-®&^lftm 

^^(5)-l-[2-[2-(3,5--m^®)HI:S¥m^]^M$]-l-«^T-2-S 

MS¥^TSi(1.2 g, 2.68 mmol), JnA 50 mL ZMMM, }&7j<^»T«A 5 mL $ 

j^St, It# 30 min, 85 °CMW 16 h, LC-MS 74"iPJfj$c£®, #5ll 

(5)(5)-2-[l-(9^^-6-S^S)MS]-3-(3,5--||C$^S)ltl^l#-4(3/i)-ffie«I^!l# 

±-^^tl(5)-2-(l-MSRS)-3-(3,5--il^M$)ltl1il#-4(3^-S&$^:, iJPA 20 

mLAPA DIEA(0.8 mL, 4.6 mmol), ft^^AnA 

6-|R-9i7-flJiR#-(185 mg, 1.2 mmol), 85°CT, MJtBLM 5 h, 74"£P, $c^f, jx^fg 

f!l##fife®ft98mg, M/^W8.2%O 

Mit(M+H): 449.2 

'H-NMR^-DMSO, 400 MHz): 8 12.95 (IH, br s), 9.50 (IH, s), 8.21-8.11 (IH, m), 8.07 (IH, 

d), 8.01 (IH, s), 7.98-7.85 (IH, m), 7.80 (IH, t), 7.59 (IH, d), 7.51 (IH, t), 6.75-6.55 (3H, m), 

5.40 (IH, m), 2.17-2.07 (IH, m), 2.02-1.90 (IH, m), 1.03 (3H, t). 

i6 (S)-2-\u9H-m^-6-muM)nmv3-(33-~m^um-5Mmvm-4(3H)-m 
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(1) jV-(3,5--i^S)-2-M-6-5f§®3£ EpgjfeJU: 

& ¥$(16.51 g, 89.2 mmol)^^ 100mLCH2Cl2 •£, M 

tfl^BfefC(17g, 134 mmol), MfitJRA—fLAJf30 mL 

W 3,5-~M%R#£kM£k(5.37 g, 29.73 mmol)Jn?!j 30 mL ~> 

NaHC03 (5 g, 59.5 mmol), ftl 10mL(^J 29.73 mmol)2-M-6-

5.8 g, |$62,6%. 

(2) 2-MS-iV'-(3,5-IlE^a)-6-t:^¥M^SJ^-

^iV-(3,5--E^^)-2-M-6-^S$¥SfcJ$(5.8 g, 18.6mmol)^l?^ 100 mL ¥H^, 

iRj^^inA 600 mg 10%frtl Pd/C, ilii% ^MTlxJ& 24 h, 31^ Pd/C, 

mmmmBnm 5.1 g, w 91.3%. 
(3) (S)-l-[2-[2-(3,5-rI?S)l¥®l]-3-Sf®l]-l-^T-2-lIi¥I^TI^$^ 
& 

^(^-2-(^TftM3StlC3£)Tlt(5.8 g, 28.5 mmol), 2-H3£-jV'-(3,5-

—M^S)-6-^^¥®^(4.06 g, 14.4 mmol), DIEA(3.7 mL, 21.2 mmol)^ HATU(6.0 g, 

15.8 mmol)inA5!j 80 mLDMF <£, ^MJi#48h, ARP^ DMF, JDATIC. —E¥ 

1.5 g, t$22.4%. 

(4)(5)-2-(l-MS^S)-3-(3,5-Hm¥MS)-5-Mlt^l#-4(3H)-® life. 61] "& 
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(1.5 g, 3.22 mmol)^ 40 mL 5 mL$&$, 

&&&&A$^*85XrF&J&4?c, &»M#5ljefe@#440mg, 
35.4%. 

(5)(5)-2-[l-(97/-Bl^-6-SMS)MS]-3-(3,5--M?MS)-5-M«iltflfr-4(3/0-S^^^ 
l"I 40 mL &TI^inA±^iJftj(S)-2-(l-&gMS)-3-(3>rM^&g)-5-fS;i£l!£Btt 

-4(3i/)-ilifc$lfc(440 mg, 1.14 mmol)ft DIEA(0.6 mL, 3.4 mmol), M 
BfaMtPMA6-U-9ff-m^(529mg, 3.42 mmol), MM 85 °C&M 24 h, #£p, 

i£Jl£ttJI#T(Z*®Z»ffi), #$J fife®# 197 mg, W37.0%o 
Mif(M+H): 467.2 

^-NMR^-DMSO, 400 MHz): 5 12.97 (IH, br s), 9.41 (IH, s), 8.30-7.90 (3H, m), 7.84-7.71 

(IH, m), 7.39 (IH, d), 7.32-7.22 (IH, m), 6.80-6.67 (2H, m), 6.65-6.55 (IH, m), 5.36 (IH, m), 

2.16-2.00 (IH, m), 1.96-1.82 (IH, m), 1.02 (3H, t). 

(4fr£4ft 19) 

(1) (5)-l-[3-l^-2-[2-(3,5--MS 

TMA 7.48 g (21.0 mmol) (^-2-[2-(&T«^g&g)TBfe&S]-6-

50 mL DCM ft 50 mL DMF, 9.1 mL (52.3 mmol) DIEA, 5.60 g (31.0 mmol)3,5-

10.37 g (27.3 mmol) HATU, , 

inzK, ZiW.ZMW$8L, 7jC^, &JI#r (5$iil:ZJ8ZJi=3:l) f§SJ^Hfe@# 7.23 g, 

tW 71.3 %o 
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(2) 

900 mg (1.86 mmol) (5)-l-[3-E-2-[2-(3,5--M^S)^«]?M 

I]-l-ftftT-2-lIl?|/KTl^ lOmLZJI, 3mL$c&$, # 

iPMJl^, tit Hi fife®#, MM fife®# 300 mg, W 

40.2 %o 

(3) (5)-2-[l-(9i/-Bl(%-6-SMS)raS]-5-^-3-(3,1*4(3^-®&}M& 

flS&ltt&J&^MlinA 300 mg (0.748 mmol) (5)-2-(l-tIMl)-5-i-3-(3,5--I 

^MS)I«BfM(3.tf)-llM£k, 15 mL &TB, 2 mLDIEA, 155 mg (1.00 mmol) 6-K-9H-

W, »0^&&3^o ftJUJf (Siiilil 1:1-1:3) UM 

fife®# 272 mg, ft$75,3%. 

Mif(M+H): 483.1 
lH-NMR(4rDMS0, 400 MHz): 8 12.96 (IH, br s), 9.39 (IH, s), 8.20-8.09 (IH, m), 8.02 (IH, 

s), 7.77-7.60 (2H, m), 7.57-7.48 (2H, m), 6.81-6.69 (2H, m), 6.67-6.56 (IH, m), 5.35 (IH, m), 

2.15-1.92 (2H,m), 1.02 (3H,t). 

20) 
o 

(1) JV-(2,6--M3£$)-2-ii;-6-ffi^$ 

# 2-E-6-5^S^¥$(5.5 g, 29.7mmol)^H^ 50mLCH2Cl2^P 0.4mLDMF, fa# 

4>Mff»^mm(5.66g, 44.6mmol), 

8 mL #£p, 2,6-—i;$J#lfc$&(5.0 g, 27.7 mmol), NaHC03(6.72 

g, 80.0mmol)W—fLASF (20 mL) ^PTK (20 mL) 

ft, «iw, 
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4.8 g, W 55.7 %„ 

(2) 2-mS-iV-(2,6--M^^)-6-M^¥W^SJ^ 

^ JV-(2,6-ri;$S)-2-i;-6-^$¥StJi (4.8 g, 15.4 mmol) 60 mL ¥@14', 

I«]^4,inAO.5glO%0tlPd/C, SMT&&36h, 31^ Pd/C, W 

mmmistI5lj4.2g, W97.0%o 
(3) (5)-l-[2-[2-(2,6--m^S)raS]-3-m$MS]-l-ft^T-2-SMS¥$^TS^^ 

#(S)-2-($Tftf^M$)T$(6.06g, 29.8 mmol), 2-MS-iV-(2,6-

-it^^)-6-i:^¥W(4.2 g, 14.93 mmol), DIEA (2.9 mL, 16.7 mmol)-^ HATU (6.25 g, 

16.4 mmol) jfflAPJ 200mL H ETO43, ^Mi£#48h, inA7.M5~iC¥j£, — iC¥^ 

ym, mmt^mm, wi 
3.0 g, IW 43.1 %o 

(4) (5)-2-(l-MSRS)-3-(2,6--M^MS)-5-i[ltPil#-4(3/0-iiS:$S^^^ 

%S)-l-[2-[2-(2,6-I2M^$)J#l^]-3-fI^MS]-l-fCftT-2-gM$¥$/:&TI^(3.0 g, 

6.43 mmol)^ 60mL ilt, 10mL$c&M, 
85 °c&m i6 h, 1.3 g w 

52.5 %o 

(5) (S)-2-[l-(9tf-Pft%-6-SM$)ra]-3-(2,6--f^M^)-5-Ml»l#-4(3//)-®Wm 

fnj 20 mL iiTif ̂ JnA(1S)-2-(l-MSMS)-3-(2,6-~i;$MS)-5-Elt®l#-4(3JW)-®S 

t&(1.3 g, 3.38 mmol)#! DIEA(1.75 mL, 10mmol), 

6-E-9//-Blnt(1.6 g, 10.4 mmol), 85 °CTM& 24 h, &tQ, 

1.01 g, 64.1 %o 

Mif (M+H): 447.2 

'H-NMR^-DMSO, 400 MHz): 5 13.00 (IH, br s), 9.09 (IH, s), 8.25-8.05 (2H, m), 7.89-7.80 

(IH, m), 7.57 (IH, d), 7.39-7.27 (2H, m), 7.06-6.85 (3H, m), 6.05 (IH, m), 2.26-2.12 (IH, m), 

2.01-1.88 (lH,m), 0.92 (3H,t). 

19 (^-5-f[-3-(4-fg[%lCg)-2-fl-r¥^(9j7-tf Pfr-6-gteCgl?Mlglgl)tt-4(3fn-

m at^2D m\& 
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0 
Cl F ^C1 

^.COOH !• O 

NO, 2. 

\ 

NHNH2HC1 

O NBoc 

0^N%> 
F VNH /=\ 

O HN—^ /~F 

conc. HC1 

EtOH 

& 2-M-6-€S$ ¥$(5.5 g, 29.7 50 mL CH2C12 ft 0.4 mL DMF, fa# 

t*ftf«^®;iC(5.66g, 44.6 mmol), 

8 mL —ftAif, ^i|3T^^^A5lJ^i;^^j:a$fe(4.829 g, 29.7 mmol), NaHC03 (6.72 g, 
80 mmol^UfCA^ (20mL) ?P7.K (20mL) 

mmmmmELfrz-wmB, z&zMmL, mm, mmmm, z, 
4.4 g, W 50.5 %o 

(2) 2-M^-6-M-iV'-(4-M^S)¥¥mi:^^^ 

^ 2-E-iV-(4-iC¥^)-6-^^¥¥BfeJft (4.4 g, 15.0 mmol) 60 mL ¥1^, ft 

s^jjnAo.5gio%^Pd/c, WM.H, ^iSTE&36h, &^Pd/c, 

3.8 g, M 96.2 %o 

(3) (S)-2-(^Tft^S(¥$)^)T$W^!l# 

#K^T^(S)-2-(;feT ftS^®CS)T$ (15.0 g, 73.8 mmol) THF (600 mL), 

jjPA 60 %NaH (29.6 g, 740 mmol) 30 ft¥f, M CH3I (104.92 

g, 739 mmol) 0E¥Jsfc&j£&, 200 mL 7X45, 1 N HC1 M pH~7, 

EAWWUSMM, #50 11.0gj*®}, ife$68.6%0 

(4 xs)-i .[3-M-2-[2-(4-1 -mxT-2~m( ¥ mM&¥ murm t 
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^(5)-2-(^Tft«(¥S)MS)T$(5.2g,23.9mmol)> 2-MS-6-

M-W-(¥M(3.2 g, 12.2 mmol), DIEA (2.3 mL, 13.2 mmol)-^ HATU (5.02 g, 

13.2 mmol) JnAglJ 200mLDMF 7 A, iinATMmKTO, 
7m, 

iffrWMM fife®# 2.6 g, W 46.1 %„ 
(5) (5)-5-M-3-(4-M$M^)-2-[l-(¥SS)^S]ltW-4(3/^-Sa$a^]$iJ^-

^(S)-l-[3-M-2-[2-(4-M^S)I#f^]^MS]-l-flftT-2-S(¥S)M^EFS§/:&TlB(2.6 
g, 5.62 mmol)^^f 60 mL 10 mL $cSSt, 

B, 85 °CTE& 64 h, 0.40 g 

18.7 %o 

(6)(5)-5-il-3-(4-i[^M$)-2-[l-[¥S(9//-Pl^-6-S)MS]^S]Bi®l#-4(3Jfi0-SW$iJ^-

[BJ 10 mL ̂ TfiE4,inA(5)-5-liC-3-(4-liC$tCS)-2-[l-(¥^)^S]ltl^l#-4(3f0-fflife 

$&(300 mg, 0.788 mmol)#] DIEA (0.45 mL, 2.58 mmol), MJ§[R]£ 

JnA 6-^-9/f-Blt%(241 mg, 1.56 mmol), 85 "CT&JS 72 h, }<HP, &§f, ffl& 

feif140 mg, ^ 38.4 %, 

Mif (M+H): 463.1 

^-NMR^-DMSO, 400 MHz): 5 12.82 (IH, s), 8.85-8.47 (2H, m), 8.15-7.46 (4H, m), 

7.39-7.26 (IH, m), 7.10-6.86 (IH, m), 6.77-6.66 (IH, m), 6.62-6.51 (IH, m), 6.46-5.94 (IH, 

m), 3.66-2.94 (3H, d), 2.27-1.98 (2H, m), 0.93 (3H, t). 

20 (^-2-fl-f9^-1»%-6-^MS)MSl-5-E-3-r¥^(^g)m^lPil^l#-4(3Zn-B@ 

22)»]& 
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(1.50 g, 

4.20mmol), 20 mL DCM fP 10 mLDMF, 1.47 mL (8.44 mmol) DIEA, 770 mg (6.3 mmol) 

l-¥$-l-3», 2.08 g (5.47 mmol) HATU, M 

7k, ZMZMW&, Mt, ttilfr, #iO$ll3fe®#750mg, t$38.8% 

(2)(5)-2-(l-M^MS)-5-E-3-[¥S(^)MS]ltPi(#-4(3/0-®&$&^^J^ 

(5)-l-[3-^-2-(2-¥S-2-^IM¥®tS)^MS]-l-ft^T-2-SMS 
¥$/^TSH(750 mg, 1.63 mmol), lOmLZiH, 3mL^S$, }^£P 

fttHifife®#, mm, &Zi®^ZiH$5fc&$S$o #50fife®# 450 mg, 
73.0%° 

Hifc$S(450 mg, 1.19 mmol), 15 mL,$Tg?, 2 mL DIEA, 6-K-9tf-Pf t%(308 mg, 1.99 

mmol), iP^0l)lL^2^o ttJIfirffSO fife®# 260 mg, 

#50£ HPLC ±&SttlTO<hftj#$l# 100 mg, £ HPLC ±{£gEtffi]^;^|^# 

120mg, &W40.1%„ 

Mif(M+H): 461.2 

£ HPLC ±^®0tfa]^/>W#^#: 
1 H-NMR(c?6-DMSO, 400 MHz): 6 12.90 (IH, br s), 8.20-7.99 (2H, m), 7.77-7.65 (2H, m), 

7.62-7.48 (2H, m), 7.25-7.10 (2H, m), 6.92-6.70 (3H, m), 5.44 (IH, m), 3.45 (3H, s), 

2.20-2.07 (IH, m), 2.07-1.90 (IH, m), 1.01 (3H, t). 

# HPLC 

^-NMR^-DMSO, 400 MHz): 8 12.97 (IH, br s), 8.22-8.09 (2H, m), 7.94 (IH, m), 7.74 (IH, 

t), 7.61 (IH, d), 7.54 (IH, d), 7.24 (2H, t), 6.87 (IH, t), 6.66 (2H, d), 5.50 (IH, m), 3.39 (3H, 

s), 2.02-1.87 (2H, m), 0.886 (3H, t). 

%»] 21 ^-2-li-(9^-Pin^-6-SMg)Mai-5-M-3-f¥S(^S)a:^1Pi^(^-4(3^)-lM 

(ik^ya 23)M& 
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(1) 1¥ SfclftftJf&I# 

& 2-M-6-®S¥¥$(3.7 g, 20.0 mmol)$§j&¥^ 20 mL CH2C12#J 0.2 mL DMF, fa# 

««IC(3.87 g, 30.5 mmol), 2 h Js, 4 mL 

Hft/Nl-¥S-l-?$^(2.4g, 19.6 mmol), NaHC03 (3.36 g, 40.0 

mmol)^—lOmL^PzK- lOmL#^^1, 

m=frz-ftmjs, mm, mmmm, 
4.9 g, w 84.7%o 

(2) 2-MS-6-M-iV-¥S-iV^^¥MWfiJ^-

& 2-M-iV-¥S-6-5^S-7V,-¥S$¥®feM(4.9 g, 16.94 mmol)^^ 30 mL IRJ 

^^MPA 0.5 g 10%6tl Pd/C, MM.H, 36 h, HM# Pd/C, OTL 

4.31 g, M 98.1%o 

(3)(5)-l-[3-M-2-(2-¥^-2-»$¥®tS)^MS]-l-^T-2-SM$¥$^TS^fiJ^ 

^(5)-2-(^TftMSM^)T$(6.08 g, 29.92 mmol), 2-11-6-1 

-^-¥^-^^¥8^(4.31 g, 16.62 mmol), DIEA (4.5 mL, 25.8 mmol)-^ HATU(8.36 g, 

21.99 mmol)JPA5!j A^-—¥S¥KJK(30 mL)t. 48 h, JnA^Mi— 

?m, ^p-fr&7k«, MJE 
$&£SJO&M#T(;£$M:Z.1£Z»B§=3:1), U3\fife®# 3.2 g, t$43.3% 

(4) (S)-l-[5-M-4-ft^-3-(¥l(^S)MS)-3,4--MBi^[#-2-S]^SM$¥m^TI^iiJ 

& 

^(5)-i-[3-M-2-(2-¥S-2-»S¥mS)^MS]-i-^T-2-SM 

S¥MTSB(1.31 g, 2.95 mmol)i§ DMAP (0.38 g, 3.11 mmol)ilPA5!j^T©(30 mL)4», 

MI#64h, m\i, T(^M:£$ZJ^1:1), f#SJ fife®# 0.58 g, 
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tifrM 46.1%o 

Tmwsat, ^(5)-i-[5-nc-4-tc^-3-( ¥S(^^)MS)-3,4-z:iLitM-2-S]m 
SM$¥MTS£(0.58 g, 1.36 mmol)M^-*lTO 10 mL HZM 10 mL 

41. 4mL $clfelt, ^irm~FM#2h, o 

(6)(S)-2-[l-(97/-Plt%-6-SMl)^^]-5-il-3-[¥^(^S)MS]ft^l#-4(3H)-il^f|iJ^-

[p] 20 rnL ^TSItiPA^-a-MSM^-s-E^-tra^^M^nl^RlMOtf)-® 
1.36 mmol)fP DIEA(0.3 mL, 1.72 mmol), WT»I^W, ̂ [RI^JPA 

6-t;-9H-Bl(%(210mg, 1.36 mmol), MM 85 °CTSI 36 h, 3«HP, $5*®, 

&ZM), 30 mg £ HPLC 

95 mg£HPLC±MR}|B]^#]|!MW, ^t$20.7%. ytfCWM^ 

$§$J*Sfcg£5:*B$t'ffco 
Mif(M+H): 445.2 

£ HPLC ±&f 

'H-NMR^-DMSO, 400 MHz): 5 12.90 (IH, br s), 8.20-7.90 (2H, m), 7.86-7.65 (2H, m), 7.47 

(IH, m), 7.35-7.05 (3H, m), 6.95-6.60 (3H, m), 5.43 (IH, m), 3.45 (3H, s), 2.20-1.80 (2H, m), 

1.02 (3H,t). 

£ HPLC 

'H-NMR^-DMSO, 400 MHz): 5 12.98 (IH, br s), 8.22-8.10 (2H, m), 7.94 (IH, m), 

7.86-7.77 (IH, m), 7.49 (IH, d), 7.32-7.20 (3H, m), 6.87 (IH, t), 6.75-6.62 (2H, m), 5.51 (IH, 

m), 3.40 (3H, s), 2.05-1.83 (2H, m), 0.882 (3H, t). 

-4(3ff)-S (ik&tol 24)ft|ffl# 
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> fc(S)-2-(l-t[^MS)-5-iC-3-(4-M^El)nf W-4(3fl)-@MM£k 

(840 mg, 2.19 mmol)^!?^1 20 mL > j^MiU\(0.92 mL, 6.60 mmol)HZj|$, 

B0C2O (720 mg, 3.30 mmol), DMAP(20 mg, 0.16mmol), JjE^P^jrTfU, ££M 

#T#iJfife®# 800 mg, W81.7%o 
(2) (S)-l-[5-fC-3-[(4-Jft^g)(¥S)&3g]-4-&ft-3,4-—^Btt-2-S] P3 g&g¥&&T 

^(5)-l-[5-t:-3-(4-M^tiD-4-ft^-3,4--ait^l#-2-S]RSMS¥$^TI^(800 

mg, 1.79mmol)^^ lOmLDMF 4I>iiPA^lKW(371 mg, 2.68mmol), W¥^(381 mg, 2.68 

mmol), jjSrFJM, ttMtffffilJ 580 mg fife®#, ft$70,4%. 

(3)(5)-2-(l-MSM^)-5-ft-3-[(4-E^S)(¥S)MS]tt^lt-4(3/0-®S$S^fiJ^ 

^(5)-i-[5-m-3-[(4-M^S)(¥S)MS]-4-ft^-3,4--anii5i(#-2-S]RSMS¥M 

<&TIH(580 mg, 1.26 mmol)^ 15 mL ~^t¥^41> HC1 ^C# 1 h, 

gTLCllSffio #5lJffiRnn 530 mg fife®#0 

(4) (5)-2-[l-(9i/-Bl[%-6-SMD^S]-5-t;-3-[(4-i;^S)(¥S)MS]Pil^[#-4(3/0-S^flJ 

& 

» frMMA(5)-2-(l-MS^S)-5-ft-3-[(4-E$S)(¥S)M^]lt^I# 
-4(3//)-S£k$Mt& 530 mg, 15mL^T^, 3 mL DIEA, 6-^-9^1^(300 mg, 1.94 

mmol), Jn^lHl^tHi^2^olEzF^!j>;l4Mfff#5!jfife®#370 mg, I^±Mi£1lfc$61.3%o 

Mif(M+H): 479.2 
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^-NMR^-DMSO, 400 MHz): 5 12.94 (IH, d), 8.18-7.93 (2H, m), 7.85-7.66 (2H, m), 

7.64-7.50 (2H, m), 7.11-6.95 (2H, m), 6.94-6.65 (2H, m), 5.55-5.35 (IH, m), 3.43-3.38 (3H, d), 

2.20-1.85 (2H, m), 1.01-0.897 (3H, m). 

-4(3fn-S 25) 

F C1V^C1 
A^COOH !• o 

NO, 2. 

F—K 7-NHNH2HCl 

O. NHBoc 

N02 O „ 
I II ri 

NN 

r 

F 

Hj 

F Pd/C 

Q-
F >"NH 

O HN—<\ h—F 

DMAP 

r-BuOH 

F O 

N .NH 

N 

CH3I 

K2CO3 

NHBoc 

NH2 O H 

H 
.N. BocHN—' 

Os 

^J^OH 

•p DIEA/HATU 

F O 

N'N-

NHBoc 

HCl(g) 

EtOH 

HN^ 

F O 
N 

N 

N'N-
N Cl 

F O 

DIEA/r-BuOH 
N 

.Nv 

N 
NH2HC1 "ft 

N J 
^NH 

(1) 2-m-iv-(4-m^$)-6-€s^¥MWfij^ 
& 2-M-6-^S^¥$(5.5 g, 29.7 mmol^AfT 50mLCH2Cl2fP 0.4mLDMF, [R]^ 

^MfftiiP^®tE(5.66g, 44.6 mmol), 

8 mL /tiPT^^^A|lJ^M?ffaMlk(4.829 g, 29.7 mmol), NaHC03 (6.72 g, 

80mmol)W~il,/\5F (20mL) fP7jC (20mL) 

mmmm, z, 
Wm.^nW^M^rn 4.4 g, W 50.5 %. 

(2) 2-MS-6-i;-^'-(4-E^S)^1¥BfcJf 
W 2-M-iV-(4-il^S)-6-5f|$^¥®fel# (4.4 g, 15.0 mmol) 60 mL TO45, ft 

^t^PA 0.5 g 10 %(£} Pd/C, £MT&J&36h, 31^ Pd/C, Wt/l 

mmmisnso 3.8 g, « 96.2 %. 
(3) (5)-i-[3-i;-2-[2-(4-M^S)I^^]¥MS]-i-^^T-2-SES¥$^TlHWfiJ^-
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$(5)-2-($Tfti*SMS)T$(5.8 g, 28.6 mmol), 2-^-6-1 

-JV'-(4-t?l)^¥ii(3.8 g, 14.4 mmol), DIEA(3.7 mL, 21.2 mmol)-^ HATU(6.0 g, 15.8 

mmol) AnAS^OOmL-ilTO*, ^ffl#48h, iPATkfcftTO, 

fife®# 3.4 g, t$52.6%o 

#(5)-l-[3-M-2-[2-(4-il^S)M^S]^fiS]-l-«^T-2-SMS¥$^T®(1.8 g, 

4.01 mmol)^ 60 mL frElSWiPA DMAP (0.54 g, 4.42 mmol), 

1.1 g fife®#, ft$63,7%. 

( 5 ) (5)-l -[5-E-3-[(4-E^S)( ¥ S)Ml]-4-^^-3,4-ZSi®#-2-I]RHl ¥ MM 

rmm\& 
(5)-l-[5-i;-3-(4-ili^t;S)-4-^-3,4--MPiW-2-S]^$M^¥ 

MTSB (1.1 g, 2.56 mmol) ^20mL^7kDMF, #PA CH3I (1.16 g, 8.17 mmol), 

K2C03(0.70 g, 5.06 mmol), 72 ho ^EJS«JA 100 mL ifckt, 

980mg fife®#, 
W 86.1 %o 

(6) (5)-2-(l-Ml^S)-5-i;-3-[(4-M^S)(¥S)M®]Pi®tt-4(3/^-S&Ma^f'J^ 

#(5)-l-[5-il-3-[(4-M^S)(¥S)MS]-4-ft^-3,4--i[(tPil#-2-

(980 mg, 2.20 mmol) ^^^CTfcZill (30 mL) 41, fa #^ til 

MMfnM5'J 800 mg ®# (SSIlife), 95.5 %„ 

(7) (S)-2-[l-(9H-Bll%-6-SMS)RS]-5-®-3-[(4-E^^X¥S)MS]ftllB»-4(3/0-ii^ 

ft 30mL^T^ttJnA(5)-2-(l-MSMS)-5-i:-3-[(4-i:^SX¥D 
MS]Pf(KW-4(3//)-lMM&(623 mg, 1.64 mmol)fP DIEA (0.71 mL, 4.07 mmol), MT 

6-^-9//-Plf%(378 mg, 2.45 mmol), 85 °CTH$ 24 

h, &£p, mm, $!)&fei£#&#®] fife®# 209 mg, ft$27.6%o 
Jffiig (M+H): 463.2 
'H-NMR^-DMSO, 400 MHz): 5 12.88 (IH, br s), 8.19-8.03 (2H, m), 7.85-7.73 (2H, m), 

7.51-7.40 (IH, m), 7.32-7.23 (IH, m), 7.11-6.94 (2H, m), 6.92-6.67 (2H, m), 5.45 (IH, m), 

3.43 (3H, s), 2.18-1.84 (2H, m), 1.04 (3H, t). 
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-4(3#)-fl <.4k&Qa 26) aw& 
F TMSO j[ ? 

SQJV (M NaBH4 [Tj NaN02 /T\ LiAlH4 <\ /=\ 
F P V-N N—(\ />—F 

I A T X=/ NO THF H2N XN '' 
NH, m^A .NH 2 

r° 
a. I r J o. 

COOH 1 o F O V Hl Y Bccm-t™ J X N 

- - ~ i> fTB'^^Av OCf v 
F—<( y—N ^^N02 ' '' 1 

NH2 ^"NH, O' 

F 
'2 

NHBoc 

F O 

N-^N XA..N, 

' ! -!-v = fV.Tv ^ (-BuOH II i A NHBOC EtOH I I I V„ *" HN. .N. I V HN N 
N<^YNH2HC1 DIEM-BuOH ~Y ^ 

y N j 
NH 

(1) Ar-(l-£ftSTOS)-4-M^JK&^!]& 
(11.1 g, 100 mmol) 250 mL ¥H, ^PA^Bi# 

4A , $&JniJPA50 mL^KZi$#J (22.6 g, 130 

mmol), 

(2) Aa^g-4-it3£!£|ftm 

(28 g, 740 mmol), 

T£&, &£P, &$&, MM®j5iinA200mL^7K, il pH EA = 

W^Jsffl2tfNaOH fli, 6.8 g ^pap, M^»45.0%o 

(3) 7V-TOS-4-il-jV-MS3£JK^& 

fr-K^T, ^iV-^M2i;-4-fl¥JK (6.4 g, 42.3 mmol) ?§^f35mL#K 

ZM, (3.8 g, 55.1 mmol) |&40mL7jd#$, 

&yfmjt20 °C, 2 ho £MTi$pHM4^EA«H&, 

m, ttMlf (PE:EA=5:1) #SJ fife®# 4.2 g, 55.1 %o 

(4) l-3ffi$-l-(4-if^S)fl#lftm 

WTt^Hiloi (1 M, 22.5 mL) 
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MS«(4.0g, 22.2 mmol)W 20 mLTHF^, R&^)5«130mL 

LMzMmmik, m&mmmmw2.6g, t$7o.5%„ 
(5) iV-Jf M^-2-iC-iV-(4-M$S)-6-^S^ ¥ wm!l# 

^ 2-M-6-5l^¥^(2.8 g, 15.1 mmol)^|f^ 30mLCH2Cl2ffl 0.4mLDMF, [R]^ 

W^(2.8 g,22.1 mmol), }«!%£»-]> 8 

mL Af!l l-^FMS-l-(4-^^S)fl^(2.5 g, 15.0 mmol)$J 15 mL ~ 

zMz^m 
«, «, W48.o%. 

(2.4 g, 7.2 mmol) 50 mL ¥ 

Ht, 0.3 g 10 °rn Pd/C, M&K, ^M~FR& 12 h, Pd/c, 
^mmmisnm 2.0 g, W9i.6%<, 
(7) (5)-l-[2-[2-^^S-2-(4-il^®)«»]-3-M¥M^]-l-^^T-2-S^^¥^TIH 

^(5)-2-(/^T^MSM,S)TM(1.48 g, 7.3 mmol), 2-UM-N-^^ 
^-6-E-JV-(4-E^S)¥¥BfeJ$(2.0 g, 6.6 mmol), DIEA (1.3 mL, 7.5 mmol)-^ HATU (2.77 

g, 7.3 mmol)JpAiU 50mLDMF t, ^ffi#48h, inA7X-^-^¥^, 

ym, iM-fr&7k«, 

if^#£'Jfife®# 1.8 g, t» 55.8 %o 

(8) (5)-l-[3-[^FM$(4-t;^S)MS]-5-®-4-ft^-3,4--iLni^B#-2-S]^SMS¥M 

TS^» 
^(S)-l-[2-[2-^Ml-2-(4-M^$)mS]-3-E^ES]-l-^T-2-StH¥toTll 

(1.8g,3.68mmol)?§^ 60mL$Tl?t, fa foMM1tin A DMAP (0.54 g, 4.42 mmol), 0 

1.1 g fife®#, W63.5%o 

(9) (5)-2-(l-MS^S)-3-[ifM$(4-ii^S)MS]-5-Mft^f#-4(3/0-ii^^MW^# 

. (5)-l-[3-[iT^l(4-IfS)ES]-5-m-4-ft^-3,4-^SBi«-2-S] 

pMMS¥WrT^(l.l g, 2.34mmol) 30mL 

|jytJsf#Sj700mg@# (&$&), W73.5%o 

(10) (5)-2-[l-(9/PSRf-6-lE^)^S]-3-[TO$(4-f^S)itS]-5-S^M-4(3//)-Sl^ 
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fa 30 mL 
S]-5-Mf#M-4(3//)-SfeMa(665 mg, 1.63 mmol)fP DIEA(0.71 mL, 4.08 mmol), 

JnA 6-&-9tf-lgff$(378 mg, 2.45 mmol), &&& 85 0CT£$ 

24h, ?HP, mm, 135mg, Wl7.0%o 

Mif (M+H): 489.2 

'H-NMR^-DMSO, 400 MHz): 5 12.66 (IH, s), 8.07-7.83 (3H, m), 7.63 (2H, t), 7.34 (IH, 

dd), 6.70-6.45 (4H, m), 5.67-5.56 (IH, m), 3.29-3.22 (IH, m), 2.26-2.12 (IH, m), 2.01-1.83 

(IH, m), 1.46-1.35 (IH, s), 1.13-1.01 (IH, s), 0.97 (3H, t), 0.80-0.57 (2H, m). 

^t) 27) 

(1) (5)-l-(5-E-4-ft^-4/f-¥^[rf][l,3]tll!#-2-S)MSftS¥m^T®^^J^-

100 mL Sj^MtiPA 2-MS-6-®^¥^(1.00 g, 6.45 mmol), (5)-2-($T 

fC«i($)T^(1.571 g, 7.73 mmol), ^BiPA 8.0 mLBtt^, 

(2.00 g, 6.45 mmol), ^ 55 °C 10 <hBt„ 

(2)(5)-l-[3-(-^SMS)-5-il-4-ft^-3,4--a(t(Jil#-2-S]^SMS¥^^TI^fiJ^ 

tpM&iaA-RJM (1.305 g, 7.08 mmol), £ 100 8 /J>Rt, ® 
MB'Mm, (PE:EA=6:1) t&itM2.00 g, 

63.5 %. 
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(3) (5)-2-(i-M»^S)-3-(-$ 

100 mL&&MtinA(S)-l-[3-(-3!i^M$)-5-iM-fLf^3,4--Mnf W-2-

S]P^MS¥M£T®^(1.00g, 2.05 mmol), 20mL-£¥£88$, 

JPHMZiMlOmL, Siting#, £ TLCtlTMfiS^ 

Js, MisMJBm IMIifflf 
(4) (5)-2-[l-(9//-Bl^-6-SMS)^S]-3-(-^SMS)-5-ilBi(tl#-4(3/0-®W^^-

£ 100 mL 40 mL ffl DIEA 

#3^lpHS$1£, ^jsilPA (0.380 g, 2.46 mmol), £90 

^JS48 ̂ Bfo ^jg7tiPMJi», fife®# 0.300 g, 28.9 

%. 

Mif (M+H): 507.2 

'H-NMR^-DMSO, 400 MHz): 5 12.95 (IH, s), 8.17-8.04 (2H, m), 7.92-7.77 (2H, m), 

7.53-7.42 (IH, m), 7.41-7.10 (11H, m), 5.65 (IH, m), 2.02-1.40 (2H, m), 0.74 (3H, t). 

%MM26 (it 

28) ffyM& 

1 v\ F 
^YCOOH l(COCl)2 A/COOCH3 H2 

2. CH3OH I! /I PH/r [I J 

DIEA 
NH2CF3COOH 

(1) 2-®-6-5f§S^«¥I^ 
& 2-iC-6-Ji|^$¥ 18(12.03 g, 65.0 50 mL CH2C12#J 0.3 mL DMF, [R] 

st^ti«^mt(i2.35g, 97.3 mmol), gMSHW'Mjg, mmmm, mmm 
T8mL-ftAi^, lOOmL^foKTOt, 
MT&J&M'M. %3\fife®# 12.70 g, ft$98,l%. 
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(2) 

>&2-M-64f§^ra¥®^(12J0g,63.8mmol)?§^ 30mL Wt-iPA 10 Pd/C 

(65 mg), 8 JSMW Pd/C, 10.60 g fife®#, « 98.2 

%o 

(3 ) (5)-2-[2-(MT«^SMl)T@tJKS]-6-M^ ¥ it ¥ Sit 

^2-MS-6-M^¥M¥II(8.46g,50mmol)> (S)-2-(&T*L«M 

®)T^(12.19 g, 60 mmol), DIEA(10.2 mL,58.6 mmol)^ HATU(24.72 g, 65 mmol)in A^J 

ioomLJv;^--¥^¥SfcJgct, ^»64h, ipATtc^-iCm 
mm, ?m, (» 
S*:Z^ZJ^=3:1), #||Jfife®# 12.14 g, t$68.5%. 
(4) (5)-2-[2-(^Tmmsms)TKMS]-6-m^¥mw^^ 

)(f(5)-2-[2-(^TftMSMS)T»S]-6-i;^¥M¥@i(12.14 g, 34.3 mmol)^ 100 
mL HlP^St, ^JC)(§TiPA^W~7K'n"MftikM(4.31 g, 103 mmol)6tl 50 mL7jC^^° 

SMHjS4h, iTLCflS^i. ft#^tiP7X, ftSlgiW pH~3-4, tiftB®#, 

ilii, U3\fife®# 10.22 g, ft$87.5%o 

(5) (5)-l-(5-i[-4-ft>ft-4//-$^:M[l,3]l®lt-2-S)raS^SEP^TIiWSiJ# 

^(,S)-2-[2-(^T^$ft:S)T®tMS]-6-E$¥M(3.4 g, 10 mmol)#IZi$SF(4.1 g, 

40.2 mmol)^X 100 mL;&Tl?t, £ 100 °CT£i^ 8 'hEf, 7tiP, MJBE#$g#i!lfife® 

# 2.94 g, ^$91.2%. 

(6)(1S)-l-[3-(^aSMS)-5-i;-4-«^-3,4-Ili[fii«-2-S]^«MS¥MTI^» 

mg, 2.50 

mmol)#^ Bl£I3#&M:i!Ek(452 mg, 3.0 mmol)$?T 30 mL BfcPSt > i£ 100 °Cit# 8 'hfft, 

7$£\), (PE:EA=1:1) ff 5'M^fe®# 609 mg, W 58.2 

%o 

(7) (5)-2-(l-M®^S)-3-(ifSSMS)-5-illtliif#-4(3/0-iMHi;^MIkWfiJ^-
^(5)-i-[3-(5Fa$MS)-5-M-4-^^-3,4--aniiIi[#-2-S]raS^S¥^^TlH(609 

mg, 1.46 mmol) (20mL) #JC?§TtJlffl?it#PHMZiM (6mL), 

m&AMMT TLcas^, mmmmm&mMmTT-#,, 
(8) (5)-2-[l-(9//-Pl^-6-H:S)MS]-3-(5fBSMS)-5-MltW-4(3/^-iMWf!j^ 

^±^0rf#®#(5)-2-(l-MSMS)-3-(^a$ES)-5-mitPi^-4(3^-@lHM^M& 
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1.46 mmol) 20mL$TSIt, #PA DIEA(0.76 mL, 4.36 mmol), 

H, M/SlTOtiPA 6-iC-9i7-PJI^(271 mg, 1.75 mmol), 85 °CT£$ 36 h, &*P, 

WM> (Z»$ZJ§ 100%#$D, 135mg, SM$21.2%O 

J®if (M+H): 437.2 

'H-NMR^-DMSO, 400 MHz): 5 12.85 (IH, br s), 8.22-8.13 (2H, m), 7.82-7.69 (IH, m), 

7.52-7.35 (2H, m), 7.26 (IH, t), 6.26 (IH, s), 5.98 (IH, m), 2.15-1.98 (IH, m), 1.92-1.48 (6H, 

m), 1.35-1.05 (6H, m), 0.945 (3H, m). 

27 r^-2-ri-r9^-iln^-6-SMl)Z,gi-3-r^Mg)it^i^-4(3/n-Bl 29) 

o 
OEt 

NH2 

LiOH • H,0 
O 

OH 

NH2 

NHBoc 

A 
0 

COOH 

(PhO)3P 

O 

N*V 
a NHNH, O 

NHBoc N 

•NNH 

NHBoc 

O 
CF.COOH 

N 
NH 

N 

"ft 
NV I 
^-NH 

O 

N 
NH 

N 

NH2CF3COOH HN I 1 
N 

N 

^-NH 

(1) 

1.652 g, 10mmol), Mftffcig—7jt-n:tKl.68 

g, 40 mmol), #PA 30 mL ¥H, TLCM^&$^, ffahEl, 

JIT, JPATK, ZMZsmmi, mm.T, t#fiMM£@#i.3ig, 
95.6 %o 

(2) (5)-l-(4-^-4^-$^M[l,3]lll||-2-S)Zt^$¥^T0lfitltiJ# 

j)RA2-M^¥M (1.00g, 7.29mmol), (5)-2-^TftM$M 

(1.52 g, 8.03 mmol) (2.492 g, 8.03 mmol), JPA 10 mL Btt®It 

$jr7F!j, 55 "CTlxiS 12h, 

(3) (.S)-l-[4-ft^-3-(¥MS)-3,4--M[tPil#-2-S]Zi$MS¥MTlBW^J^-

i:-lllltinA^JJ# (0.868 g, 8.03 mmol), WMS. 100 °CS.jS. lOh, 

^iP/sS^JPA^##, ttMlfr (^MH:Zi^ZJ^=6:l) 1.256 g, 

45.3 %o 



WO 2014/023083 
89 

PCT/CN2013/000934 

(4) 

iPA(-S)-l-[4-ft^-3-(^t;$)-3,4--iLttW-2-l]Zi^ES¥M 

/^TIH (0.761 g, 2.0 mmol), inA~fc¥^5mL, HfRIt^5mL, 3 h, W 

tffife®# 0.758 g, i96.1 %o 

(5) (5)-2-[l-(9//-B^nf-6-SMS)Z,^]-3-(*MS)BiPil#-4(3/0-iMW$iJ^ 

T M W fc & U t iP A (S)-2-( l - M S Zi S )-3-($ M, S) (t (W-4(3/0- ® H M B M & 

(0.758 g, 1.92 mmol), 6-&-9tf-lgl$ (0.326 g, 2.11 mmol), JpA 10 mL MTU, DIEA 

(1.82 mL, 10.5 mmol), 90 °CT£& 12 h, fife®# 0.258 

g, W^j33.7%o 

Mis (M+H): 399.2 

'H-NMR^-DMSO, 400 MHz): 5 12.99 (IH, s), 9.12 (IH, s), 8.22-8.03 (3H, m), 7.91-7.74 

(2H, m), 7.61 (IH, d), 7.50 (IH, t), 7.30-7.15 (2H, m), 6.98 (2H, d), 6.85 (IH, t), 5.52 (IH, m), 

1.66 (3H,d). 

28 f5V2-ri-(9ir-»siP»-6-S^cg)Z.^i-5-fi-3-r^fta^»t^iitMf3fn-s 
30)M& 

(1)(5)-l-(5-m-4-ft^-4//-$^M[l,3]nl(t-2-S)Zi$MS¥li^TI^fiJ^ 

SOjjP A 2-M5£-6-|R^¥@1(857 mg, 4.99 mmol), (5)-2-(^TftM 

$MS)M^(1.13 g, 5.97 mmol), 5mLBttP$, M^S8H^IH(1.86 g, 5.99 mmol), 55 "Cjx. 

M LC-MS 

(2)(5)-l-[5-»-4-^^-3-($MS)-3,4--i[[iil®l#-2-S]Z,»Ml¥M^TI^flJ^-

JPA$I#jml8jlk(867 mg, 6.0 mmol), 100 °CB.M 8 'h 
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Ht. (^$M:ZJ8Z»ii=5:l) 2.0 g, &±Wi#W 
96.6% o 

^(5)-l-[5-M-4-ft^-3-(^MS)-3,4--Mtt®l#-2-S]Z,Smi¥ 

M^T®H(880 mg, 2.12 mmol)^T 6 mL ^^¥^#1 3 mLHM^StWvS-n^^t* 

TS#ih, gTLCHf^So 

(4)(5)-2-[l-(9J7-Pil%-6-SMS)Z,^]-5-^-3-(^MS)fiiPil#-4(3/0-SW^^-

2.12 mmol)^T 15 mL i&TIft, #tlA DIEA (2 mL, 11.5 mmol), 6-sK-9H-[I|[B#'(395 mg, 

2.55 mmol), iP$|H|ite$WA = &/I#r (^H:Zi^ZJi=l:2-l:4) 

fe@#356mg, l^iSM$38.8%o 

Mia(M+H): 433.2 

^-NMR^-DMSO, 400 MHz): 8 12.98 (IH, s), 9.01 (IH, s), 8.25-8.07 (2H, m), 7.90-7.60 

(2H, m), 7.57-7.48 (2H, m), 7.25 (2H, t), 7.03 (2H, d), 6.86 (IH, t), 5.48 (IH, m), 1.65 (3H, d). 

31) flWg-

(1) 2-MS-6-M-A^S$¥M$Jf|J& 

# 2-M-6-:ffi36-AM£3S$¥@111# (1.38 g, 5.01 mmol) $I$?T 20 mL ¥04' > 

jjpA0.3gl0%^Pd/C, ilM^C, ^ST&J^24h, 31^ Pd/C, IttHc 

mBmU.lOg, ft$97.7%o 
(2) (S)-i -[3-HC-2-(2-$M^)$MS]-i -tl^ra-2-SMS ¥ M/^TIH 
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g, 5.87 mmol), 2-M^-6-M-iV-

^S^¥®t^(1.20 g, 4.89 mmol), DIEA(1.3 mL, 7.47 mmol)-^ HATU(2.23 g, 5.86 mmol) 

JnASiMomL-tCEp^t, ^Mit#M8h, JnATK-^—IC ¥:)£, 
tm, ym, m&fomjs&mtix 
Z^ZJB=3:1), f#50fife®# 1.55 g, ft$76.1% 
(3) (,S)-2-(l-Ml^S)-5-M-3-(^i(S)Pf M-4(3/0-M&MSW$!j& 

^(5)-l-[3-M-2-(2-¥I#^S)^MS]-l-ft^ra-2-SMS1¥MT@B(1.55 g, 3.72 mmol) 
30 mL ZiHt, £&&Tft&M*^ta3mL$fcIfc&, 

85°crsisi6h, 

(4) (5)-2-[l-(9//-PlBf-6-SMS)Z,S]-5-il-3-(^MS)Ri(ll#-4(3^-iMW$!j^-

H 20 mL ^T@ltj]nA±^t#5lJW(S)-2-(l-MSZ,^)-5-i:-3-(^MS)lt^i#-4(3/0-

IM£fc@§£k(^ 3.72 mmol)fO DIEA(1.95 mL, 11.2 mmol), 

tin A 6-iC-9//-PfBt(575 mg, 3.72 mmol), 85 °CT£$ 24 h, vt£P, $c*f, 

(£MZJB)> MM fife®# 612 mg, M^W39.5%o 

Mif (M+H): 417.2 
!H-NMR (J6-DMSO, 400 MHz): 8 12.98 (IH, s), 9.03 (IH, s), 8.25-8.06 (2H, m), 7.91-7.69 

(2H, m), 7.54-7.15 (4H, m), 7.07-6.68 (3H, m), 5.51 (IH, m), 1.65 (3H, d). 

(#/£t>32) ffjM-

o. 

BocHN-
CF, OH CF, O 

COOH 

NH2 

o H2NHN-^^ 0 

NHBoc 
U> 

CF3 O 
HCl(g) 

EtOH 

,NH 
N 

NHBoc NH2HC1 
HN^ 

N 
N CF, O 

N Cl 

DIEA/f-BuOH 

,NH 
N 

HN. .N 

N 
N 

NH 

(1) (5)-l-[4-ft^-5-(Hm¥S)-4//-^^M[l,3]BlI#-2-S]Z1SSS¥MTS^^^ 

M 2-ES-6-(Hm¥S)^¥M(1.5 g, 7.31 mmol) 50 mL E« 

t, 5fc Jo in A0S)-2-C$T.6 g, 8.46 mmol), ffi(2.3 g, 7.41 
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mmol)jo T 60 "CTlxlSZ 24 h, 

(2) (5)-l-[4-ft^-3-(^MS)-5-(Hm¥S)-3,4-ZiaRil®[tt-2-l]ZJSMS¥MTl^ 

|nI±^M^4,inA$Jt(0.95 g, 8.78 mmol), 100 8 h, MmWM'M 

(PE:EA=6:1) f#l!j$ltfe®# 1.5 g, W 45.8 %, 

(3) (S)-2-(i-MSZi$)-3-(^MS)-5-(HM¥$)nfi^i!|M(3/0-KM&Wfi!j& 

^(5)-l-[4-ft^-3-(^MS)-5-(HM¥S)-3,4--S[ttPil!fr-2-l]Z,$ 

(1.5 g, 3.34 mmol) 30 mL ^/JtZiSlt, ft#^ 

IM/sf#?!] 1.2 g®# (MS), W93.4%o 

(4) (5)-2-[l-(9//-Bl[%-6-SMS)Z,S]-3-(^MD-5-(Hi;¥Dni®l#-4(3^-iMWf!j^ 

ft 30 mL /^Ti?tiPA(5)-2-(l-MSZ,S)-3-(^ MS)-5-(HfI¥S)&f 

M-4(3//)-KMS(1.0 g, 2.60 mmol)fP DIEA(2.0 mL, 11.5 mmol), 6-*t-9//-Pf (%(700 mg, 

4.53 mmol), &&&. 85 °CTHiS24h, }^ip, $c*fg, $!j&fei|f:frMf3\fife®# 610mg, 

W 50.3 %0 

Mif (M+H): 467.2 

'H-NMR^-DMSO, 400 MHz): 5 12.99 (IH, s), 9.16 (IH, s), 8.16 (IH, d), 8.13 (IH, s), 

8.01-7.84 (4H, m), 7.26 (2H, t), 7.03 (2H, d), 6.87 (IH, t), 5.49 (IH, m), 1.67 (3H, d). 

3i (ty)-2-n-r9^-Bl^-6-aMg)Z,^i-5-it-3-(4-j[^MS)Pt^^-4r3/n-ffi (it 

F 

(1) (5)-l -(5-lW-ftft-4//-^#[</][l ,3]UlIt-2-D Z^fH1¥ IKTIWtt 
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MIJtlA 2-UM-6-MM'¥M(857 mg, 4.99 mmol), (S)-2-(MTM, 

iiSMS)M(1.13g, 5.97 mmol), 5mLPH;i&, Iil£$i(l.86 g, 5.99 mmol), 55 °C 

teiito ^LC-MS 

£tinA^E^&M&(975 mg, 6.0 mmol), 100 °CMl 
8ho ftmrnffi.1?, (^8^:^^=5:1) nmfife®# i.92g, u±.m#w 
89.0 %o 
(3)(5)-2-(l-MSZ,S)-5-E-3-(4-il$MS)BiPi[#-4(3^-IMHM^^SWfiJ# 

, ^(5)-i-[5-m-3-(4-ii^MS)-4-m^-3,4--^ni^i^-2-^]Z,SM 

S¥^/^T@B(800 mg, 1.85 mmol)#jrT 6 mL 3 mL EMZiW.WM.a~ 

WTi#ih, gTLciiMj. ffinFm-M&mTTP&M. 

(4)(5)-2-[l-(9/f-Blf%-6-SM$)^S]-5-»;-3-(4-E^MS)Pi^l#-4(3/0-ilW^;& 

^±^ifetl(5)-2-(l-M$ZiS)-5-m-3-(4-M¥M$)(t^l#-4(3/f)-l|HmZ,^S(^ 

1.85 mmol)^T 15 mL ^PA DIEA (2 mL, 11.5 mmol), 6-K-9H-Hl^(344 mg, 

2.23 mmol), IjET^TflJ, M3\£\QMW 390 mg, lU_t 

46.8%o 

JEffiHPLC, (OD-H, 5.0nm, 150X4.6mm), IEB4&: 

Zi^=90:10, 1.0mL/min, ttitm 35 °C, 270nm, 3i#$cj(S; 0.5 mg/mL (Z1 

WWW, 10 |xL, 73.9:26.1 (S:R)o 

Mit(M+H): 451.2 

'H-NMR^-DMSO, 400 MHz): 8 12.97 (IH, s), 8.99 (IH, s), 8.30-8.09 (2H, m), 8.00-7.89 

(IH, m), 7.77-7.60 (2H, m), 7.57-7.46 (2H, m), 7.16-7.00 (3H, m), 5.48 (IH, m), 1.65 (3H, d). 

£»] 32 (5>-2-ri-(9^-tf (it 

34mm 
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O 

CK/-' 
/L/COOH l- o 

C1 

NO, 2. 
F—\ V-NHNH2HC1 

NO2O H 

Y' 

NH2HC1 

H, 

NH 
Hjq o cone. HC1 

BocHN Wr EtOH 

/=N 
HN-N W\ tO 

F Pd/C F 

HN^ 
,N 

SAc, 

H 
N-. 

0 
N 
H 
H,N 

BocHN 

0N 
^J^OH 

DIEA/HATU 

N O 
N -NH 

DIEA//-BuOH N 
NH. N 

N 
N 

t-NH 

(1) 

M 2-M-6-5f|^¥M(19.9 g, 107 mmol)^0T 150 mLCH2Cl2S] 2 mLDMF, fa#^& 

ff«^®fe»(14.1 mL, 161 mmol), f«2h|5, M^HTl5mL H 

$l7v^, ^iPT^Sy||A?U^il^)3tS^a(17.5 g, 107 mmol), NaHC03(6.72 g, 80.0 mmol) 

20 mL « 20 mL #$4", Wl"5j^W 0.5 h, 

wnB, ZsmzmmL, &&, mmmm, zMmg&mmM&j* 
nci 16.6 g, 52.6 %<> 

(2) 2-MS-6-M-/V'-(4-E^S)^¥»Wf|^ 

m 2-M-iV'-(4-il?D-6-®g^¥ W(4.4 g, 15.0 mmol)?§J§fT 60 mL , fa# 

timA 0.5 g 10%ftj Pd/C, ^TMl36h, ii^Pd/C, Itt 

(3)(S)-l-[3-I-2-[2-(4-I?)|f|i]fII]-l-iftB-2-l||?li(TIWII^ 

2-M$-6-®-iv-(4-m¥S)^¥MfiBnp m 15.0 

mmol), (S)-2-(^T^SI3£fl^)Mlt(4.25 g, 22.5 mmol), DIEA (3.39 mL, 19.5 mmol)-^j 

HATU(6.84 g, 18.0mmol)liPAi!j 200mL ^ffi#M8h, jjnA7jt-^~i(¥:)£, 

i®ir&7mm, MJ« 
mm&mw 

3.9 g, 59.8%o 

(4) (S)-2-(l 

%5)-l-[3-fSt-2-[2-(4-M$)J$f ¥Sfcg]^Mg]-l-ftftT-2-S&S¥®&Tffi(3.4 g, 7.8 

mmoOMTSOmL^lIt, OTT5 mLIM, 

i^A^t 85°cT&i24h, mv&mm, nn fife®# 2.56 g, ^93.6%. 
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(5)(^-2-[l-(9i^l%-6-g&g)Z.g]-5-M-3-(4-SSC;£&g)l£l!£SM(3/0-®faiiJ# 

ft 40 mL$TlltiPA(S)-2-(l-M$Mg)-5-iS;-3-(4-M$MS)nf^l#-4(3//)-fflM 

&(1.05 g, 3.0 mmol)fP DIEA(1.56 mL, 9.0 mmol), $ygft£t}jnA 

6-tt-9tf-Bf R£(556 mg, 3.6 mmol), MM 85 °CTM$ 36 h, &£p, $c*§, 

MZIIH), U3\ fife®# 282 mg, t$21.6%. 

Mif(M+H): 435.2 

'H-NMR^-DMSO, 400 MHz): 5 12.99 (IH, s), 9.01 (IH, s), 8.16 (2H, m), 7.95 (IH, m), 

7.84-7.69 (IH, m), 7.37 (IH, d), 7.24 (IH, t), 7.15-7.00 (4H, m), 5.51 (IH, m), 1.65 (3H, d). 

33 (sv2-ri-(9//-tW-6-gmg)£^i-3-f4-fg[^M^iti^iift-4(3/y)-gl (it^ 
35) 

(1) 
TMStlMIMtiPA 2-5$3£^¥!t(10 g, 59.8 mmol), 200 mL HtJIJPA 

io%W«o.5g, iIAS% 

H&, mm, g, ©86.6%. 

(2) (5)-l-(4-fC^-4fl--$^M[l,3]l^lt-2-S)Z»^S¥^TSI6tlW 

inA2-M$^¥®(2g, 14.6 mmol), 0S)-2-(/;&Titf^i® 

MSS(3 g, 15.9 mmol)#M$ISlH^I!§(5 g, 16.1 mmol), JpA 15 mL Bit®55 °CT 

Mll2h, 

(3) (5)-l-[3-(4-t:^MS)-4-^-3,4--Mft®t!t|:-2-S]Zi$MS¥^^TlHW^J^-

fa &&.$•%.*¥, !il^inA^tM?Ill:4k^St(2.6 g, 16.0 mmol), 100 °C 

El8h, 3im#fife®#5g, M/£W^J85.9%O 
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(4) (S)-2-(l-MSZ^)-3-(4-M^MS)li(M-4(3/0-SHiISt^&ftjm 

inA(S)-2-(i-$Tftl£SMS£S)-3-(4-i^MS)nfili#-4(3//)-

@1(2 g, 5 mmol), ;tolA-&¥£G 10 mL, HMSBM 11 mL, HiTM#3 h, W±fc&f5 

i§£&$M. 1.9 g, M3J92.2 %O 

(5) (5)-2-(l-(9i/-PM^-6-SMS)^S)-3-(4-ii^MS)Piliil#-4(3^-®WfiJ^ 

TMHI$it;taA(^-2-(i-M$£$)-3-(4-ii¥MS)Bfi^t#-4(3^-@MHii;@tM& 

(1.5 g, 3.64 mmol), 6-^-9//-®! 1^(0.93 g, 6 mmol), jjnA^TH 10 mL, DIEA(4.7 mL, 27 

mmol), 90 "CTHI 12 h, M0.5 g, 33 %o 

Mif (M+H): 417.2 

^-NMR^-DMSO, 400 MHz): 5 12.98 (IH, s), 9.08 (IH, s), 8.23-8.02 (2H, m), 8.05 (IH, d), 

7.98-7.66 (3H, m), 7.58 (IH, d), 7.49 (IH, t), 7.15-7.00 (3H, m), 5.53 (IH, m), 1.66 (3H, d). 

-4(3#)-B (ih^t? 36) ffim 

NHBoc 

,NH HC1 (g) 

EtOH 

NH2HC1 

(1) (^-l-[4-ftft-5-(HfSC¥$)-4//'-$#M[l,3]lllt-2-g]Z»gMg¥®&Tigft#J& 

^ 2-M^-6-(HE¥S)^¥M(1.5 g, 7.31 mmol)^T 50 mL Rfc® 

t, 5fe^Jn A(S)-2-0&TftMMS) M^(l.6 g, 8.46 mmol), 1^(2.3 g, 7.41 

mmol)/5T 60 "CTMI 24 h, M3\W.WM^ 

(2)(5)-l-[3-(4-M^MS)-4-ft^-5-(HE¥S)-3,4-— 

^ilMr 

g, 9.23 mmol), 100 °CR| 8 h, M 

(PE:EA=6:1) ff1.6 g, 
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m 46.9 %o 

WSJlI«f, $F(S)-1 -[3-(4-I?Il)-4-ftft-5-(£i¥$)-3,4-—Mnf W-2-g] 

ZiSMS¥^/^TlH(1.6 g, 3.43 mmol)$IT 30 mL 

1.3 g 0# (MS), t$94.i%« 

(4)(5)-2-[l-(97/-B^^-6-SMS)^a]-3-(4-M^JK$)-5-(HM¥S)ltlIil^-4(3^)-iMWfiJ 

ft 30mL$TI?t}iPA(S)-2-(i-MS£S)-3-(4-ilL$M®)-5-(=f(, 

¥$)^BtM(3fl)-lllfc®lfc(1.0 g, 2.48 mmol)fP DIEA(2.0 mL, 11.5 mmol), 6-t1-9HM 

%700mg, 4.53 mmol), 85 °C~FMI 24 h, ^iP, WM, M&&MI'Jfife 

®# 500mg, ^M-Al.6%0 

(M+H): 485.20 

'H-NMR^-DMSO, 400 MHz): 8 12.99 (IH, s), 9.13 (IH, s), 8.24-8.12 (2H, m), 8.07-7.78 

(4H, m), 7.20-7.01 (4H, m), 5.49 (IH, m), 1.66 (3H, d). 

35 (,y)-2-H-(9iy-^-6-8ii;i) £Sl-5-^-3-(2-l£-4-f[;£|$g)lt 1^-4(3/0-11 

Cl ci 
F^TVNH2 NaN02 /=\ 

NH, F—^ h—NH 
SnCl2 ? NH2HC1 

Cl o Boc-NH O 

AA°H — c 0H 

^^NH2 2. Cl 

F^CrNH 

C1 ° "i C1 CF3COOH 9 9 
-N-NH A^^A„-NH 

DCM 
N 

Cl 

N 

N ^ // • NH2HC1 

F 

NHBoc NH2 

N 
N 

IX 11 ¥ T CI 
N^Cl AA.-NH 

/-BuOH 

^ N 

"ft 
N T 
^-NH 

(1) 

$ 1.46 g (10 mmol) 2-lU-il^MpAiJ 20 mL 10 
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#PA 828mg (12mmol) (^H1 6mL7X40, 1 Wi 

'If Jffiin 3.38 g (15 mmol) ~zK£iWfc3Bgftj£fcIg$§$ (15 mL $&&&), M¥, 
MM£l2'.bRto ttii, ZMtftmM'ffi, TH, %3\fife®# 1.10 g, ^55.8%o 

(2 ) (S)-l -[5-E-3-(2-^-4-M^ ®cS)-4-ftft-3,4-r ̂ Ig W-2-S] ¥ M$Tf I W 

flfiMt, MJi)PA 858 mg (5.00 mmol) 2-M$-6-K$¥^, 1.04 g (5.50 

mmol)(5)-2-(^T^SMS)M^> lOmLPtfc®, 1.71 g(5.52 mmol)3ES¥®H^S§, 55 °C 

MIlO/hBto iPA2-tU-M$)$£kM& 1.10 g (5.58 mmol), 100 "CM&8 

'Wo immmT, f (^i&z.&z.Bg =5-.D, mm&mwi.sog, »55.6 
%o 

(3) (^-(l-MSZiS^s-M-s^-E^-ii^JKS)^^!#^^-!!^^^ 
& 1.30 g (2.78 mmol) (S)-l-[5-il-3-(2-^-4-iI^l£S)-4-fCft-3,4-

-fiHil^(#-2-S]^SES¥MTI^T 10 mLr.WLf?)ftm 5 mLHfRZ^M^MJ 

t, &?§T$#2'>Rt, gTLCJfilfi^o 

1= 

(4) (5)-2-[l-(9//-Blnt-6-^MDZil]-5-E-3-(2-tt-4-E¥JKS)Hi^l#-4(3^-®W$iJ^ 

^±^/£Et)(5)-2-(l-S;SZ,S)-5-E-3-(2-M-4-M^^S)Bi®l#-4(3/0-iM(^ 2.78 

mmol)#?^ 15 mL /^TUt, #PA DIEA(2 mL, 11.5 mmol), 474 mg (3.07 mmol) 6-M.-9H-

nif%, ssmm ttjitfr cz^mzsm^m =2:1), mm&mw 
300 mg, yiffi^t$22.3%o 

Mif(M+H): 485.1 

^-NMR^-DMSO, 400 MHz): 5 12.95 (IH, s), 8.60 (IH, s), 8.14 (2H, s), 8.05-7.94 (IH, m), 

7.70 (IH, t), 7.59-7.47 (2H, m), 7.43-7.35 (IH, m), 7.30-7.10 (2H, m), 5.44 (IH, s), 1.67 (3H, 

d). 

%nm 36 (SK2-Il-(9#-1n£-6-3|fcld) Z»gl-5-M-3-f4-H-2- ¥g»g)t»BfrM(3i7)-
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/=< NaN02 /=( 
)-NH 

Cl O (X 

SnCl2 1 \_/ 

Boc-NH .0 

NH2HC1 

OH 

•2 

OH 

2. A 
*-\J- NH 

NH2HC1 NHBoc NH, 

HN^ 

N 
I* 

N 

N Cl 

?-BuOH 

^NH 

(i) 

& 1.00 g (8 mmol) 4-M-2- ¥ A5U 20 mL t, JP A 1.10 g (15.9 mmol) 

(^T6mL7jCt)5 Mftviin 4.50 g (20 mmol) ~7^M. 
(15 mL m&m), in*, #ssMH!i2/hf#o mm, zmmmm 

*$, Til, nmfife®# 800 mg, t$56,6%. 
(2 ) (5)-l-[5-^C-3-(4-M-2-¥S$ K)-4-Jptft-3,4--fit»l#-2-S] 

TliWMIW, ##JiPA858 mg (5.00 mmol) 21.04 g (5.50 

mmol)(S)-2-0&TftMM$)F^, lOmLRtt®, 1.71 g (5.52 mmol)»®H^, 55 °C 

Ml 10 'hEtto jjPA4-M-2-¥$^fj:S^S 800 mg (4.53 mmol), 100 "CM 

is/Wo m\i, wmmi1, &M#T =5-.W, f#5ijfife®#i.4og, 
69.1 %o 

(3) (S)-2-(l-MSZi$)-5-tL-3-(4-iR-2- EpS^JK$)flf!«-4(3tf)-K 

T»MI$lt, & 1.40 g (3.13 mmol) (S)-l-[5-£t-3<4-&-2-¥S$®cg)-4-&ft-3,4-

mm-2-m z>m MS 110 mL ~w5 mL 
*, &mTm&2'm, gTLcfii«jo 
I. 
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(4) 

& 

&±^/fe^(S)-2-(l-&gZ,g)-5-£C-3-(4-ft-2-¥g;£J&g)^l#-4(3^-M(^ 3.13 

mmol^T 20 mL /^TUt» #PA DIEA(2 mL, 11.5 mmol), 534 mg (3.45 mmol) 6-M.-9H-

*m, o m\i, i§mm (100%Z»&ZJ&), mm&mi* 
700 mg, L^±M/^W 48.2%c 
Mis(M+H): 465.2 
'H-NMR^-DMSO, 400 MHz): 5 12.95 (IH, s), 8.28 (IH, s), 8.13 (2H, s), 7.95-7.84 (IH, s), 

7.70 (IH, t), 7.59-7.47 (2H, m), 7.07-6.85 (2H, m), 5.48 (IH, m), 2.36 (3H, s), 1.73-1.63 (3H, 

m). 

C1 ci 

(1) 2,6-— 

& 1.80 g (10 mmol) 2,6-11-4-IlijlDAIJ 20mL$c&^P 10mLHE£MM 

JPA 828mg (12mmol) 6mL7K43), 1'.hfrt, 

llP 3.38 g (15 mmol) HTK'O (15 mL $cJk!t)> JP^> 
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T)i, %3\fife®# 1.70 g, t$73.4%c 

(2) (S)-l-[5-tl-3-(2,6--|M-iR3^S)-4-ftf^3,4--MnfM-2-g]£SMS¥M/:&T 

mm 
TlHIWMDjSt, ftfAllWA 858 mg (5.00 mmol) 2-M3S-6-fa^¥lt> 1.04 g (5.50 

mmol)(S)-2-0&TftMSMS)MM, lOmLBtl:®, 1.71 g (5.52 mmol)liiHfi, 55 °C 

B.U 10 /.hffto jjqA 2,6-~E-4-M»aMlk 1.27 g (5.49 mmol), 100 

8/hBto ?HP, ttMifr c^mm^mzsm =5=1), tfpj fife®# 2.10 g, 
83.7%o 

(3) (^)-2-(l-IlZ,S)-5-^-3-(2,6--»:-4-M$JKS)Pi®t#.4(3/0-iM'J# 
#2.10 g (4.19 mmol) (^-l-[5-&-3-(2,6-:iSM-&5¥:JKg)-4-ftft 

-3,4--Mltl®l#-2-»]Z4^$¥^TBI^Tl0mL-§C¥^5mLH|i(;Z,mWm^ 

&BLMO 
(4) (1S)-2-[l-(9//-Blnt-6-SMS)Z1S]-5-E-3-(2,6--t:-4-M^JKS)Bi®(#-4(3JW)-IMW 

#±^/5fct/(5)-2-(l-MSZ,S)-5-t:-3-(2,6--E-4-il¥JKS)(t®l#-4(3/0-®(^J4.19 

mmol)$IT 20mL^TH4I» A DIEA(2mL, 11.5 mmol), 714mg(4.62mmol) 6-M.-9H-

W, *HP, HTM, ttMffr =1:1), ffiijfi 

fe@# 700 mg, 32.2%o 

Mis(M+H): 519.1 

'H-NMR^-DMSO, 400 MHz): 5 13.04 (IH, s), 8.63 (IH, s), 8.17 (2H, d), 7.80 (IH, t), 

7.77-7.71 (IH, m), 7.59 (IH, d), 7.57-7.49 (IH, m), 7.42-7.27 (2H, m), 6.18 (IH, m), 1.65 (3H, 

m). 

£]»] 38 (5V2-ri-(9fT-»gjl»-6-aEftg)&gl-5-i[-3-(4-iC-2.6--'Fg%iRg)l&l£l# 

-4(3ifl-grtfr£%l 40) Wife!]# 
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(1) 

& 1.39 g (10 mmol) 2,6--¥S-4-M^JKinASlJ 20 mL lOmLHftZ^ftj 

#PA828mg (12mmol) (^FT 6mL 7.K41)> frJ^TlxIl 

M.WMM 3.38 g (15 mmol) (15 mL $c|fe!S), &MMMJX 

J&15'W. &$&, ZM&Mffi, TJi, %$\fife®# 1.14 g, ft$59.8%. 

(2) (5)-1 -[5-E-3-(4-®-2,6-- ¥JKS)-4-flft-3,4--fiRf ®flft-2-g] Z.SMS ¥® $ 

TSBftftJ# 
MJJIHA858 mg (5.00 mmol) 2-U^-6-%^M, 1.04 g (5.50 

mmol)(S)-2-0&T#ti$SiCS)MM, lOmLPtt®, 1.71 g (5.52 mmol)3E®&=$0|, 55 °C 

10 /hfcf. inA2,6--¥S-4-M¥l:Ma 1.14 g (5.98 mmol), 100 °C& 
I 8 ttMUf(£$ll:Z»igZJ§=5:l), %3\fife®# 1.6 g, W 69.4%o 
(3) (5)-2-(l-M$Z,S)-5-E-3-(4-i[-2,6--¥S^JKS)lt^l#-4(3/0-MamaW^^-

TMM&MM'P, & 580 mg (1.26 mmol) (5)-l-[5-t-3-(2,6--¥S-4-I?ES)-4-t 

^-3,4--i[Bi®[#-2-S]Z,SM«¥MT@^T 10 mL —iC?^, TfflA HC1 

^#, 15#^Js^TLCMj 

(4) (5)-2-[l-(9//-nl(%-6-SMS)Z1S]-5-E-3-(4-gi-2,6--¥S^I5S)lt(lBtt-4(3^-® 

WW 
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1.26 mmol)$| T 20 mL JflA DIEA (2 mL, 11.5 mmol), 232 mg (1.50 mmol) 

6-M-11®^, fife®# 300 mg, !M±M 

49.7%o 

Mia(M+H): 479.2 

^-NMR^-DMSO, 400 MHz): 5 13.05 (IH, s), 8.19-8.15 (2H, m), 7.86 (IH, s), 7.77 (IH, t), 

7.68 (IH, d), 7.56 (IH, dd), 7.45-7.35 (IH, m), 6.94-6.85 (IH, m), 6.74-6.63 (IH, m), 6.31 

(IH, m), 2.38 (3H, s), 1.84 (3H, s), 1.67 (3H, d). 

39 (5)-2-f(9^-llt%-6-SMS)^Ma£)¥^1-5-M-3-(4-iL^mg^Hl^-4r3/n-
m 4i)Wfi!i& 

HO NHBoc 

(1) 2-Ii-6-II?IKlW 
£•250 mL ¥^(8.325 g, 45.0 mmol), 

M, in A 0.900 g 10% W Pd/c, ^/g^Pd/c&ii^, 

6.800 g, W97.3%o 

(2)(,S)-^MS(5-il-4-«^-4//-^^[^[l,3][lIlt-2-S)¥SMS¥^TI^fiJ^-

50 mL SME^JqA 2-UM-6-W^'¥M(1.085 g, 7.0 mmol), (S)-2-(,$T 

(1.505 g, 7.0 mmol), Min^OA 6.0 mL Pit®, ME^StE^Sft 

(2.170 g, 7.0 mmol), £ 55 °C 10 'Wo 

(3) (5)-5F^S[5-M-3-(4-m^MS)-4-ft^-3,4--aitW-2-S]¥SMS¥m/mT®BW 
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£W(S)-^Mg(5-ISC-4-&flUtf-$#M[l,3]l»-2-g)¥S&g¥&&Tffilft& 
7.0 mmol), £ 100 °C 8 

h, ummm, MftttMffi(PE:EA=6:l)^fc#$MJt£®ft 2.130 g, W 
68.7%o 

(4)(5)-2-[MS(^MS)¥S]-5-m-3-(4-M^MS)Bi^t#-4(3/o-iM=i[^^SkWfiJ^ 
£T)iW ioo mL HIM45inA(S)-TOS[5-fi-3-(4-M3£MS)-4-#Lft-3,4-:ifipf 

l^l#-2-g]¥SMS¥^T@l(0.630g, 1.42 mmol), 12.0 mL HtJ¥£u$§jS?, 

MMTiin^OmLHlil, £TLCMIT 
w±&m, mm, 

(5)(1S)-2-[(9/f-BlBf.6-SMS)(ifM^)¥$]-5-E-3-(4-M^MS)Bi®l#-4(3/0-iMW$!j^ 

£ ioo mL T#WSI)S4I#±-^0ff#W(5)-2-[MS(^^S)¥S]-5-ii;-3-(4-i[ 

^M$)Hi(®(#-4(3/0-lMffl 20.0 mL DIEA pH MM'14, MJSiO 

A 6-^,-9H-B®nf(0.264 g, 1.71 mmol), £ 90 °C 48 'Wo ^Js)t£PMJE 

mm, fife®# o.3ii g, SM$47.5%. 
Mie(M+H): 461.2 
'H-NMR^-DMSO, 400 MHz): 5 12.97 (IH, br s), 9.11 (IH, s), 8.22-8.00 (2H, m), 7.88-7.75 

(IH, m), 7.60-7.45 (2H, m), 7.28 (IH, t), 7.06-6.84 (3H, m), 6.74-6.63 (IH, m), 5.49-5.27 (IH, 

m), 1.59-1.40 (IH, m), 0.75-0.30 (4H, m). 

M (^t?42) WflJ& 
F 
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(1) (5)-(5^-4-ft^-4F-^^M[l,3]nl(^-2-S)(^M$)? 

MJinA 515 mg (3.0mmo^-MS-e-t:^?^, 710mg(3.3 mmol) 

(5)-2-($T^MMS)-2-3^gZ^, 5 mL Hit®, 1.02 g (3.3 mmol)3EMH$®|, 55 °C 

(2)(5)-[5-E-3-(4-M^MS)-4-ft^-3,4--Mlt«-2-S](ifraS)¥SMS¥^TI^ 

•$!]•& 

536 mg (3.3 mmol), 100°C&| 

8 'W° ttMDr (5^®l:Zi^ZiSB=5:l) %3\fife®# 1.2 g, \&±M% 

W 87 %0 

(3) (5)-2-[fSC^(Jf^^)^]-5-SC-3-(4-|R^^CS)^R^lW-4(3Z0-® =:HC 

& 1.2 g (2.61 mmol)(S)-[5-t^3-(4-SSt;£&g)-4-ftf^3,4--filgl® 

(#-2-g](^^S)¥SM$¥M£T®^§T 10mL— KTOfP 5mL 

t, iW&TWi'Mtf, gTLCSJ^Mo 

lo 

(4)(1S)-2-[(9//-^f%-6-SMS)(ifMS)¥®]-5-E-3-(4-M^MS)tt®Bff-4(3/f)-iiW^J^ 

15 mL /STU^, in A 2 mL DIEA, 445 mg (2.88 mmol) 6-K-9/7-(^, ^0 

MT-mm, (^i&z^zj^is) mmrmz>m.z,m&M 
3\ fife®# 200 mg, 16.1 %o 

Mie(M+H): 477.2 

'H-NMR^-DMSO, 400 MHz): 5 12.98 (IH, s), 9.10 (IH, s), 8.29-8.02 (2H, m), 7.82-7.47 

(4H, m), 7.06-6.84 (4H, m), 5.40 (IH, m), 1.59-1.41 (IH, m), 0.76-0.32 (4H, m). 

41 (5V2-fl-(91T-«S|P»-6-^^)Mai-S-S[-3-fllH:ia-3-aEft&)ltl^l#-4(3g)-g 

43) MJ& 
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O 
BOCHN^A 

NHNH7HCI Cl o 
N 

CF.COOH 
Cl O 

•N 

NH 

NH2CF3COOH 

N NHBoc 

HN^ 

Cl 

r-BuOH 

N 

-N 

NH 

N 

Cl O 

N 

•N 

.NH 

NHBoc 

N 
HN 

N V 
^-NH 

(l)(5)-l-(5-»;-4-^-4//-^^[J][l,3]ni(t-2-S)MSMS¥MTS0Wf!j^-

°F, MJiPA 2.2 g (6.17 mmol) (5)-2-[2-(/^T^liSM36)T®fcM2?]-6-

25 mL /^TS¥, 3.15 g (30.8 mmol)Stiff, jjP^S^Ixljdi^o 

(2) (5)-l-[5-E-4-ft^-3-(Ptt®-3-SMS)-3,4--SPi^l#-2-S]ra^MS¥^^T®^^ 

3.09 mmol^T 5 mL Pit®41,#PA 3-I#3Plt®iifclt:i!ife(524 mg, 

3.60 mmol), MM 100 8 ho ttMff 1:1) mm 
jffe@#630mg, ^^ilS^ft$47.6%= 

(3) (S)-2-(l-&g^g)-5-S£-3-(nltl!£-3-$&g)ltl!gllM(3J9-®H|SCZ»$£ift#J& 

#(5)-i-[5-E-4-m^-3-(Rl:[;®-3-SM$)-3,4--Mni^it-2-S]^SMS¥M^TSH 

(630mg, 1.47 mmol)^T 10mL 5 mL 1 

h, ^TLcmmm^o mm&mw, 
(4)(5)-2-[l-(9//-Bl(%-6-$M$)MS]-5-^-3-(Btl:®-3-$MS)lt^^-4(3/0-®W^^-

#(5)-2-(l-M®M$)-5-ll-3-(Rlt®-3-SM$)^BlM(3//)-K^MZi^£fc(^ 1.47 

mmol)^T2OmL^T043, iPA DIEA(2 mL, 11.5 mmol), 340 mg (2.20 mmol) 6-U-9H-

*m, &m$r (ZMZM) t#sje&@#i50mg, vx 
±m#w 22.8% o 
Mif(M+H): 448.2 

'H-NMR^-DMSO, 400 MHz): 5 12.96 (IH, s), 9.27 (IH, s), 8.35 (IH, s), 8.21-8.01 (3H, m), 

7.97-7.86 (IH, m), 7.79-7.60 (IH, m), 7.59-7.48 (2H, m), 7.45-7.34 (IH, m), 7.31-7.05 (IH, 

m), 5.45 (IH, m), 2.20-1.78 (2H, m), 1.02 (3H, t). 
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(VL&m 44)WffeiJ# 

& 2-M-6-^S^¥M(12.03 g, 65.0 mmol)^T 50 mLCH2Cl2*P 0.3 mLDMF, ft 

£4^tf»¥mtC(12.347g, 97.3 mmol), ^&»2h, 

12 mL —ft/W, J^iPT#^A5!j3-I#SPl:l:®(7.09g,65.0mmol)> NaHC03 (10.92 g, 

130.0 mmol)W-^AJf 30 mL fPzK 30 mL ME 

ZMZMWWL, WM, mm 
QMW 14.65 g, t$81.5%. 

(2) 2-M$-6-M-iV-(Plt®-3-S)^ ¥®fcj# !l& 

& 2-M-6-5gS-^-(PltlS-3-S)$¥KJt(14.65 g, 53.0 mmol)?§®?T 130 mL TO43, 

ft^^iPA 1.5 g 10%W Pd/C, ^MTHJ&42h, i±^Pd/C, W 

mmmvtn ® WMmm„ 
(3) (5)-l-[3-m-2-[2-(Rl;l:®-3-S)^S¥mS]^M$]-l-ft^T-2-SmS¥^^T®BW^J 

^±^mm 2-MS-6-M-^-(Rtl:®-3-S)¥¥mMn0p (£j 53.0 
mmol). (5)-2-(^Tft^$MS)T^(12.93 g, 63.6 mmol). DIEA(10.2 mL, 58.5 mmol)-^? 

HATU(24.2 g, 63.7 mmol)iRAM W-~ ¥SliJgc 100 mL *, 64 h, jjp A7jt-^ 

;m, wnfs&fcvm, 
=Fj&, mm&mw 6.52 g, m#&Mm 
28.5% o 
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(6.52 g, 15.11 mmol)^T 50 mL ZMf-tf?, 5 mL $&5fclt, $LW¥ 

'MB, 85 °CTH$24h, )^£P^i$pH~8, &$®, f#?ij 

0.95 g, W 18.0%o 

(5)(S)-2-[l-(9//-Blt%-6-SM^)MS]-5-M-3-(Bli:®-3-SMS)lt®l#-4(3/f)-lMWfiJ^-

20 mL^T^tinA(5)-2-(l-MSMS)-5-i;-3-(Bl:l:®-3-gMS)ltPiB#-4(3^)-iMa 

^&(0.95 g, 2.72 mmol)fP DIEA(0.6 mL, 3.44 mmol), 

A 6-^-9^^(562 mg, 3.64 mmol), 85 °CTEI 36 h, 7f£P, $c*f, 

#T(Z»g£Z»S§), t#i'Jfi-fe@#93mg, W7.9%0 

Mit(M+H): 432.2 

'H-NMR^-DMSO, 400 MHz): 5 12.96 (IH, s), 9.28 (IH, s), 8.37-8.30 (IH, m), 8.20-8.11 

(IH, m), 8.11-8.02 (2H, m), 7.95-7.72 (2H, m), 7.45-7.34 (2H, m), 7.31-7.18 (2H, m), 5.46 (IH, 

m), 2.20-1.82 (2H, m), 1.02 (3H, t)„ 

-4(3/n-ffi (fl^tf45) 

l3_NH2 TsCl 
O H 
^ ,N CHjI 

N K2C»3 N 
N'^ r o 

aq. H2S04 CVf 
NaN02 

HQ 

-N"\ / 
N. L1AIH4 / 

NO 

O, 

COOH BocHN 

NH2 

OH 

NNH, 

P(OPh)3 

J. 
\\ h—N NHBoc 

HN^, 

N 
N 

N a 

N ] ' DIEA 
NH2CF3COOH 

NVNH 

CF3COOH 

N T " DCM 
NHBoc 

(1 )4- ¥ S-iV-(Pl;b®-3-$)^ 

3-fiSBtt® (14.1 g, 0.15 mol) fPOT^KE (30 g, 0.157 mol) 20 mL Ptt® 
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ioo VT&J&2'W, &ip, flflMft, mm, %7XZi0M 
, nm&&mw36g, t$96.7%0 

(2)JV,4-~¥S-Ar-(Bl:[:®-3-S)^a®feJKW^!j^ 

& 4-¥S-iV-(Plt®-3-S)^^®tl^(4.96 g, 20 mmol)«MW (5.52 g, 40 mmol) £ 40 

mL #W¥^(5.67 g, 4Omol)^/JN0tFt3^iPi,JSI^4I» ^£j£[l!MHI 

2'W, *HP, mm, 4.7 g, ft$89.5%o 

(3)iV-¥S[«-3-JKWW 

#iV,4--¥S-iV-(B[:b®-3-S)^@t® (4.96 g, 18.9 mmol) 80%W$<^ (20 

mL) 4>, £ ioo °CTHl4/W, 7-HP, pH {iM 9, mz&ZMW-
%L, U&mm, #HJ^^^t/1.86g, W91.0%c 
(4)7V- ¥ S-7V-3FJBSPtt®-3-i<Wf|5iJ^ 

# iV-¥$nlt®-3-!£(1.86 g, 17.2 mmol^T 25 mL^cM^, £-15 "CTMlMfi 

Mlft(1.43 g, 20.7mmol)W 25mL7jC^^, tW, ^EI^ASMTHI—'hBt, ffltOJc 

iiipH{tM9, mzMZtWm, MJBM, mm^^2.\5g, 
iBt$91.3%c 
(5)3-(l - ¥ $JfS)Rlt ® WW 

# JV-¥$-iV-Mi^P|:[;®-3-JK (2.15 g, 15.7 mmol) (20 

mL) (17 mL) *, 'J> 

Bt, jpAiomL4o%wM^^, j%ZsmzM~nm, MI±mm, 
1.73 g, W 89.2%o 

(6)(S)-l-(5-fI-4-ftft-4tf-^#[d][l,3]nlft-2-$)M$MS¥MTI^WW 
#2-MS-6-fl^¥^(776 mg, 5.0 mmol), (S)-2-(&T&$^&S)T&(1.22 g, 6.0 

mmol)$M§|^H5^ (1.55 g, 5.0 mmol) 8mLBtt®S 55 °CTW 10 'W, ft®, 

(7)(5)-l-[5-M-3-[ ¥ $(Plt®-3-S)ES]-4-flft-3,4--filt M-2-S]MtCS ¥ 

ft±^mt#W(5)-i-(5-m-4-^-4//-$^[d][l,3]ni^-2-$)MSMS¥M^TII m 
5.0 mmol) Hl^^llSjiinA 3-(l-¥Sy#3S)Rlt® (739 mg, 6.0 mmol), 

100X?M#8<hfcN ft®, MiMMm, (PE:EA=1:1) #ilj^ 

fe®#603mg, mPW&28.2%o 
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TSH (603 mg, 1.41 mmol) ?#T—(20mL) (5mL), 

TLCMJHI^, «IMIlnnn0#lg 

(9)(5)-2-[l-(9i/-nil%-6-SMS)mS]-5-m-3-[¥S(Bl:l:®-3-S)MS]lt®I#-4(3^-SW^J 

# 

ft 20 mL /^T^^iJPA(5)-2-(l-MSMS)-5-il-3-[¥S(Pl:t®-3-S)MS]fiil^# 

-4(3H)-m=WLZM&(& 1.41 mmol)#] DIEA(0.74 mL, 4.24 mmol), ^TWTTBt, 

Mj5ft^tinA6-^-9/f-Pi^(240mg, 1.55 mmol), fc&M 85 "CTHI 36 h, ft®, jfe 

*§, ^MiJUFr (Z^ZJg), I27mg, M^t$20.2%o 

Jffiit (M+H): 446.2 

^-NMR^-DMSO, 400 MHz): 5 12.97 (IH, s), 8.28-7.77 (6H, m), 7.49 (IH, d), 7.34-7.07 

(3H, m), 5.49 (IH, m), 3.50-3.41 (3H,m), 2.18-1.80 (2H, m), 1.30-0.82 (3H, m). 

-4f3ff)-Bi 46) 

(l) (S)-2-[HTlil(?i)tS]T16!)$f^ 

^T#(5)-2-(&T^SM^)TM (20.32 g, 100mmol) ?#T 600mL^7kHM; 

Pi, in A 60 %Wii^(40 g, lmol^SM^O^It, MiP CH3I (141.9 g, lmol)^J5 

HIM, Mffilti^:^WmWJi5#JA200mL7jC + > Ijf pH~7, ZMZMW^L, % 
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nm 12.79gmn&mm, & 
$ 58.9 %o 
(2) 3-J#gPltl£&$&ftjf&|& 

^3-MSPtt® (19.95 g, 212 mmol) (200 mL) *, £-15 °CT»M 

(15.80 g, 229mmol) (lOOmL), #HI$£-10 °CT«S!j-

7X(58.7 g, 260mmol) (185 mL) W, £0 °CT 

it# 15minttizt®#> Zi®$fc?£®#, TJi, MM 17.96g fife®#, W58.0%o 

(3) (5)-l-(5-M-4-^-4//-??fM[l,3]ni^-2-®)MS(¥S)MS¥^TI^^^ 

#2-M$-6-M^¥^(776 mg, 5.0 mmol), (5)-2-[^T^«(¥S)MS]TM(1.31 g, 

6.0 mmol)#! (1.55 g, 5.0mmol) ^TPtt® (12mL) £ 55 "CTJfl^MO'h 

0t, 'ft®, 

(4) (5)-l-[5-M-4-^-3-(Ptl:®-3-SMS)-3,4--illt*2-S]raS(¥S)«¥MT@^ 

ft ±^M# W(5)-l-(5-M-4-ft^-4i/-^^[J][l ,3]dI(t-2-S)M$( ¥ S)MS ¥ &&T 

Si§ (^5.0mmol) A 3-J$3iPlt®&i5ii!i& (874mg, 6.0 mmol), 

Mi'J ioo °cjt# 8 'W, ft®, MJ1M, (Z^ZJIioo% 
#f.R) f#UHiffe®#624mg, M^W^29.2%o 

(5) (5)-5-M-2-[l-(¥MS)MS]-3-(Pl:t®-3-$M$)lti^l#-4(3/0-SHi[Za^aW^J^-

#(5)-l-[5-M-4-ft^-3-(Rl:t®-3-SMS)-3,4--aPi®l#-2-S]MS(¥S)MS¥^^ 

T0H (624mg, 1.46 mmol) (20mL) 6 mL HiUZigg, # 

TLCMJHI^, 
/£o 

(6) (5^-5-M-2-[l-[EH^(9Jy-nMf%-6-^)M<®]M^]-3-(Rl:bl?®-3-^®:^)P^P^R^-4(3Jfi0-lll&tJ 

#±^M#®#(S)-5-fR-2-[l-(¥MS)M]-3-(P[:[;®-3-®MS)Bf«-4(3i^-ffi = iI 

ZiStxmX^J 1.46 mmol) 2OmL/|SiT0I:l:1, inA DIEA(0.76 mL, 4.36 mmol), 

^BftS^inA6-E-9i/-PlR^(271mg, 1.75 mmol), £85 °CTHl36h, ft 

®, mm, ttMtr %3\fife®# 118mg, SM$18.1% 
Mif (M+H): 446.2 

'H-NMR^-DMSO, 400 MHz): 5 12.82 (IH, s), 9.07, 8.81 (IH, two singlets), 8.11-7.78 (4H, 
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m), 1.16-1 AS (2H, m), 7.40-7.05 (2H, m), 6.92-6.60 (IH, m), 5.31 (IH, m), 3.65,2.94 (3H, 

two singlets), 2.25-1.92 (2H, m), 1.22 (3H, m). 

(ft-£tJ47) 

(i) 4-j$gmfc®ftj#J& 
>IWUl]H;l&&S8£fc (25.3 g, 168.7mmol) ft 85 %^7jt^I# (47mL, 824mmol) So 

16.1 g, W 87.5 %. 

(2) 2-fSt-JV,-(2-fK-6-$£$ ¥®t$)-6-€S-iV-(fll:l:®-4-S)¥ ¥SfeJt !)# 

&2-|St-6-58g$¥$ (12.03 g, 65.0 mmol) 50 mLCH2Cl2ft 0.3 mLDMF, 

ft^4'Mtf«¥^(12.347g, 97.3 mmol), Mis 

MMi1 12 mL "iCAif, J<HPT&K$SA£!l 4-$t$Rtt®(7.09 g, 65.0 mmol). NaHC03 

(10.92 g, 130 mmol)(30 mL) « (30 mL) 

ZMZM^, mn, mm 
W#tfS, 14.66 g, ft$50.9%o 

(3) 2-M-6-5i$-^'-(tt®-4-$)^¥»^fiJ^-

& 2-M-iV-(2-M-6-^S^¥®tS)-6-^S-iV-(P!t®-4-S)$¥®fe^j: (14.66 g, 33.1 

mmol) ^T20mL 85 %tf]7k^m (15 mL), SMTM#2 

'W, Wife, 8.45 g, 

M 92.4 %o 
(4) 2-MS-6-iK-iV'-(Rfcl;®-4-S)^ ¥ 

$ 2-M-6-^S-iV'-(Btl:P$-4-S)^(8.45 g, 30.6 mmol) MfT 130 mL ¥1$^, 
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fa£*AnAl.5gl0%8jPd/C, ^MT&J&42h, ft&^Pd/C, ^ 

mmol), (S)-2-(^Tft^SMS)T^(9.33 g, 45.9 mmol), DIEA(6.4 mL, 36.75 mmol)-^? 

HATU (13.96g, 36.71 mmol) JpA$J(80mL) ^ffl#64h, 

inA7K-^-E¥^, r&Epj£Mt, 7m, Win, 
Tk^lHWil, (^11:^^81=3:1), MM fife®# 3.76 g, 
& W 28.5 %o 
(6) (S)-2-(l-tCSMS)-5-HC-3-(Pll:®-4-StCS)It®l#-4(3/0-®lt®j|feWf!l# 

&(S)-l-[3-f[-2-[2-(nltl&-4-g)J#$ig]^j&]-l-#tftT-2-g&g¥&&TBI(3.76 g, 
8.71 mmol)^T 50 mL ZiU'f, 5 mL $&&&, 

85°CTSl24h, pH~8, WM, ffl&Wfcl&fo, tf^Jfife 

H#0.95g, M31.2%O 

(7) (5)-2-[l-(9//-ni^-6-^ES)MS]-5-M-3-(Pt[:®-4-SMS)lt^l#-4(3^-®^^^ 

-4(3/0-8^^^(0.65 g, 1.86 mmol)fP DIEA (0.6 mL, 3.44 mmol), M 

jHft^tJPA6-M-9//-Pl(%(480mg, 3.1 mmol), 85 °CMI 36 h, ft®, $c*fg, 

MDT (Z»®ZJ§), MM fife®# 101 mg, ft$12.6% 

Mif (M+H): 432.2 

^-NMR^e-DMSO, 400 MHz): 8 9.78 (IH, d), 9.81-9.74 (IH, m), 9.72 (IH, d), 8.62 (IH, s), 

8.31 (IH, s), 7.76 (IH, dd), 7.42 (IH, d), 7.36 (IH, d), 7.29 (IH, t), 7.15 (IH, d), 5.48 (IH, m), 

2.27-2.14 (IH, m), 2.03-1.87 (IH, m), 1.06 (3H, t). 

46 r5)-2-H-(9g-Pll%-6-SES)Z,ai-5-E-3-(5-mPli:®-2-aMg)tt^l#-4(3in-
11 (tt/£t>53) 
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O. 
Cl O 

irV™ 
^NH2 

BocHN 
OH Cl O 

P(OPh)3/Py 

Hydrazine 

0 

N 
NHBoc 

NH 
NH2 

N-" N 

Cl 
N=/ 

NH 

NH2CF3COOH DIEA 

CF3COOH 

NHBoc 

^-NH 

(1) 5-iR-2-MS« 

4^PA 2,5--iPtt®(1.50 g, 13.0 mmol), 80%^7jC^^(0.90 mL, 13.7 

mmol), tt»»Jl20 °C, HI 1 $ 

TU fifes# 525 mg, 1|$31.8%. 

(2) (5)-l-(5-E-4-^^-4^^M[l,3]Dl(t-2-S)^SMS¥MTI^fiJ^-

100mLHIM4]inA2-ES-6-E^¥M(515mg, 3.0 mmol), (5)-2-(^T 

ftiiSMS) M!t(624 mg, 3.3 mmol), $£/l?iPAPlt® 5.0 mL, ^jsiPA3E^!iH^S0(l.lO 

g, 3.55 mmol), £ 55 °C 10 #^J;^fflTT-^HIo 

(3)(5)-i-[5-m-3-(5-MPtt:®-2-SMS)-4-ft^-3,4-z:Mit^(ifr-2-S]Z,SMS¥^TIBW 

IMP A 5-®-2-I#SPtt®(420mg, 3.3 mmol), £ 100 »HI 8 />Ht, 

lak&mm, ttMlif (PE:EA=10:1) ^U3\WM^MW 700mg, ?W!fcM 
53.7% o 

(4) (5)-2-(l-MSZ^)-5-it-3K5-fPlt®-2-gMS)«I#-4(3^-®HMZ^&lM!j& 

W 100 mL HDfS^iP A(5)-l-[5-i:-3-(5-t;Pl:t®-2-$ES)-4-ft^-3,4--aPi 

®#-2-l]Z,iIlEP|,tTi (700 mg, 1.61 mmol) 20.0 mL ~ 

mmvTmMEmzjM lo.omL, #TLC&8TFE 
MHI^/g, ffitHI, mm, ffiff/^MMBTT-^HIo 
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(5) 

£ 100 mL 40.0 mL ^TSP^i?, DIEA 

6-^-9/f-Pf(% (308 mg, 1.99 mmol), £90 

HI 48 /hHto 0.190 g, W 26.1%o 

Jffi# (M+H): 451.7 
lH-NMR(4-DMS0, 400 MHz): 5 12.97 (IH, br s), 9.79, 9.64 (IH, two singlets), 8.19-8.07 

(2H, m), 8.02-7.93 (IH, m), 7.81-7.58 (4H, m), 7.57-7.51 (IH, m), 7.06-6.95 (IH, m), 5.78, 

5.56 (IH, two multiplets), 1.61,1.44 (3H, two doublets). 

47 2-fl-(9iy-llP£-6-aM^)-2.2.2-HMZ^1-5-fC-3-(4-m3£^)ttl^l#-4(3ff)-

m (ik&vu 56) 

YEt H21g EtN fl S VOEt 
Fio . ^^NY^0Et^W^N^0EtlN^ J c^HCl 
F3C o HOAC I i,R I ^ F3C NH2HCI reflux 

O^OH O^OH 
Y (Boc)2o Y if o // w 

*" A + I + F—(' V-NHNH2HC1 
F3C NH2HC1 F3C NHBoc V^NH ^\/CF3 

NHBoc 
F 

heating 

NHBoc 

(1) (S)-3,3,3-Hft-2-(l-^£gMc)p3® 

W-tkZM(42 g, 70 mmol)?§T 20 mL , ^MTJnA(S)-l-$ZM. (8.47 g, 

70mmol), jjPA 3,3,3-HM-2-ftf^MMZilH(10.88 g, 64mmol)($ 20mL 

SCftM, IMHI 24 ho jITiM, ttMliT(PE:EA=100:l)f#5!jifet/ 8.2 g, W 46.7%o 

(2) 3,3,3-HHt-2-(l-^SMZ.SiCS)^®Z1Slfl<I^!l# 

^(5)-3,3,3-H^i-2-(l-$Z»S®^)^^ZiiH(8.2 g, SOmmol^Tp 20 mL 

gMrtrnw i6 ho 8 
(3) 2-MS-3,3,3-HEMM^lHMSt^fiJ^-

8 g 20 mL Ufa , SJnA 8 mL ftj 1 N HC1, 16 ho 
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(4) 2-MS-3,3,3-=mRiN*i^|M!j& 

4 g 10 mL |ft$c HCL 90 °C THI 8 ho 2.9 g 

fl^t/o 

(5) 2-(^Tft«mS)-3,3,3-HMramW^# 
£ 100 mL &MWLX¥'$±#WC%12.9 g 25 mLTHF ^ 25 mL , 

SiDAlll (2.8 g, 26.4 mmol), ^JSiPA—(2.88 g, 13.2 mmol), g 

M&Ml6ho THF, #S14'|DSpH=2-3, Z&ZsWi$$L, Tji, Wf 

1.95 go 

(6) l-(5-E-4-^^-4/f-^?f[^[l,3]tIIl#-2-S)-2,2,2-HE^SMS¥m^TI^^^-

100 mL jjpA 2-MS-6-E^¥^(987 mg, 5.75 mmol), 2-(&Tft 

»MS)-3,3,3-HM^li(1.95g, 8.0 mmol), $UgjjpARtt® 6 mL, ftJSAPAMfMH^ 
m (1.84 g, 5.9 mmol), £ 55 °C 15 h„ 

(7)l-[5-E-3-(4-t:^^S)-4-^-3,4-Z:aiPiPil#-2-S]-2,2,2-HMZ,SMS¥M^TSi 

m\& 
(1.07 g, 6.58 mmol), £ 100 °C 

8 '>Bt, $Ugvt£P> MjE$c*ft, fflilttMt/f (PE:EA=10:1-4:1) 2b{t 

f#l!j0#33Omg, W^W^11.8%o 

(8) 2-(l-MS-2,2,2-HMZ,S)-5-m-3-(4-M^KS)lt®l#-4(3/0-S^MaW^J^ 

100 mL HIM4>iPA l-[5-ft-3-(4-®^JKS)-4-ft^-3,4-—SL^®I#-2-

(330 mg, 0.68 mmol), 20.0 mL , 

£»^^r#TaHCin, Hl2h, TLC&^M&J&TD^JS, 

JBMI, fffl^tlSOOmgo 

(9) 2-[l-(9//-Hlt%-6-SMS)-2,2,2-HilZ,S]-5-^-3-(4-M^JKS)ltl1il#-4(3JH)-M^fiJ 

£ 100 mL 300 mg 20.0 mL MlZWMM, 
#PA 6-^-9H-Bl^ (195 mg, 1.26 mmol), H#PA 5 iit&jcig®, 90 °C 

m24 ho ^jgytip, mm mm, 
(PE:EA=10:1-1:3) f#iljfife®# 110 mg, W 32.0%o 

Mif (M+H): 505.2 
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lH-NMR(4rDMSO, 400 MHz): 5 12.96 (IH, s), 8.92 (IH, s), 8.50-8.20 (IH, m), 8.18-8.05 

(2H, m), 7.85 (IH, t), 7.78 (IH, d), 7.66 (IH, t), 7.25-6.95 (IH, m), 6.80-6.45 (4H, m). 

£»]48 (5)-2-fl-(9Zr-llP^-6-^M^)^gl-5-^-3-rz:?M^I^^-4r3^)-ffi (ik-& 

57) 

H NaN02 \ 
N-NO 

Zn \ 

Cl o 

cY" ^NH2 

CH3COOH / CH3COOH / 

o. 

BocHN 

N-NH, 

OH Cl O 

Cl O 

OH 

P(OPh)3/Py 

O 

N 

CF.COOH 
NHBoc 

NHBoc 

N"" N Cl O 

Cl O | 

N^ 
Cl 

N=/ NH N •Nv 

N 

N NH2CF3COOH DIEA HN^N 

N 
*1 
N 

^-NH 

(1) 7V-¥S-iV-31 

250 mLHIWinA-TOfeMS: (4.89 g, 60.0 mmol), ^JSIfltinA 

50 mL #KZJ§§> (5.38 g, 78.0 mmol) ^40mL/K^, $il 

LC-MS ffltlxiS, 

(2) l,l--¥»^m 

(15.60 g, 239 

mmol), MM TLC fflhixl, 

(4) 

100 mL 2-M$-6-E^¥M(1.72 g, 10.0 mmol), (S)-2-(MTM 

S^i®ra(2.08 g, 11.0 mmol), M^iPAfllt® 10.0 mL, (3.10 

g, lO.Ommol), £55 10 

( 4 ) (5)-1 -[5-il-3-( ~ ¥M$)-4-flft-3,4--filtIW-2-S] Z.SMS ¥ ®!l# 

It&inAi.i-—¥SJ#> £100 
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(PE:EA=10:1) 1.42 g, MP 38.7%o 

£T'Ji$J 100 mL HI)fStJnA(S)-l-[5-t:-3-(^¥fiS)-4-^^-3,4-~^Pi(^l#-2-

(0.710 g, 1.94 mmol) 20.0 mL 

#T^temz»®io.omL, siLctiiTMs 
m%±js, w±&m, 
(6) (5)-2-[l-(9/f-l||^-6-«^«)Z»S]-5-§C-3-(-^^a)ltl®l#-4(3^)-ffl^|# 

£ 100mL40.0mL,:&Tl?^i?, DIEA## 

(0.330g, 2.13mmol), £90 

B.M 48 4^Ho MJSfti.MB.mm, fifeS# 0.270 g, W3#W 36.2%0 
Mif (M+H): 384.80 

'H-NMR^-DMSO, 400 MHz): 5 12.96 (IH, s), 8.15 (2H, s), 7.86-7.77 (IH, m), 7.66 (IH, t), 

7.52-7.45 (2H, m), 5.83 (IH, m), 3.09, 3.07 (6H, two singlets), 1.57 (3H, d). 

49 (ty)-2-n-(9//-Bl^-6-amS)Zigl-5-M-3-r¥^(Z,gm^lHt^l^-4f3/n-g§ 
(^^» 59) lM'J& 

o 

(l)W-¥S-W-3Eii8gZ»I8cftl#g-

#7V-«£»c(5.9g, 100mmol)^jS¥T^m^(50mL)t. SfMTI#10^ 

Ito #3E5flM(9.0 g, 130mmol)^|?T7X(40mL)4]B^lti^inilJ#^ft3, 

IIISS2'W. LC-MSMJHI^^, 

(2)JV-fpgZ»SItffiW& 

mi& #ttts^inA^(26 g, 
400 mmol), 12 'W* TLCMJHI^ 



WO 2014/023083 
119 

PCT/CN2013/000934 

Mo ttii, 5.8 g, ft$78.3%o 

£T#^ 100 mL 2-MS-6-iC$¥M(1.72 g, 10.0 mmol), (S)-2-(&T 

MSMS) F^(2.37 g, 12.5 mmol), MJHiPA[« 25 mL, :tJ5iPA3E$&=;$:ffi(3.40 

g, 11.0 mmol), £55 °C 10 WMM&MTT-pfcMo 

(4)(5)-l-[5-E-3-[¥$(Z,S)MS]-4-ft^-3,4--S[tPil#-2-S]ZiSM$¥M^TS^ 

£$iJ^(5)-l-(5-ft-4-ft^-4/f-^^[J][l,3]flIlt-2-S)^SMS¥^^TS^HI^ 

^i:^nAiV-¥SZi$I#(l.ll g, 15.0 mmol), £ 100 12 /Mtf, 

ttMlfr(PE:EA=l:l)^f#S!jfife@# 1.48 g, M^W^38.9%o 

(5)(5)-2-(l-MM ZiS)-5-t:-3-[ ¥ $(£S)MS]lt «-4(3//)-l! ftffel# 

£T^^ 100 mLHIM^PA(S)-l-[5-t(-3-[¥S(£$)M$]-4-ftf^3,4--Ml« 

B$-2-$]Z^MS¥M$TI^(0.148g, 0.389mmol)ffl lO.OmLH£#K?§^ 

5.o mL, »^, £ TLC m\r%.&&&%& 
js, misummm, 

(6)(5)-2-[l-(9//-fIl%-6-St:S)ZiS]-5-t:-3-[¥^(ZJ^)MS]lt^l#-4(3/i)-il^J^-

£ lOOmLT^WHmS^^X—^M#(S)-2-(l-M|£ZiS)-5-tC-3-[¥3£(Z^)Ml?] 

Pfl»-4(3//)-IMffi 20.0mL^T^I?,fflDIEA##^TipHM«'l4,^iSiPA6-S-9//-

Hgi% (60 mg, 0.39 mmol), £90 °C48 /M#o 

fifeHI# 73 mg, 47%o 

Mia (M+H): 399.2 

^-NMR^-DMSO, 400 MHz): 5 12.95 (IH, br s), 8.19-8.10 (2H, m), 7.89-7.80 (0.5H, m), 

7.73-7.62 (1.5H, m), 7.55-7.45 (2H, m), 6.10-5.81 (IH, m), 3.60-3.37 (1.5H, m), 3.26-3.14 

(0.5H, m), 3.04, 3.01 (3H, two singlets), 1.60-1.53 (3H, m), 1.06 (3H, q). 

50 (SV2-H-(9#-tf Z,m- 3-(~ ¥M^)-5-MPj^Hft-4(3/y)-il ( Vciz 

t?60) 
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H NaNO, \ 
N N NO 

CH3COOH 7 

Zn 

CH3COOH 7 
N-NH2 , 

F O 
O, 

NHBoc 
CF3COOH 

NHBoc 

NH 

(l)iV-¥S-./V-3E5fi$¥ JK 
STl# 250 mL HIMinA-¥)&&M£fc (4.89 g, 60.0 mmol), t#})PA 

50mL#KZilt, (5.38 g, 78.0mmol) (ft 40mL7fC$§?£, 

LC-MS 

HI. 
(2)1,1-1?IIWJI 

(15.60 g, 239 

mmol), ^P^lC^M#, ItM TLC ^MT;£Jilf4> #lhHI, JEL 

(3)(5)-l-(5-M-4-ft^-4^^M[l,3]Pl(t-2-S)Z,«M®¥M/^TI^^J^-

&T&&1 100 mL HI)lS4JJPA2-M$-6-M$¥ii(1.55 g, 10.0 mmol), (5)-2-(^Tft 

i^MS)F^(2.08 g, 11.0 mmol), ^JSJpAPtt;® 10.0 mL, jl/gJPAMgf&H^Bg (3.10 

g, 10.0 mmol) £55 /£Hlo 

(4 )(S)-1 -[3-(— ¥ ii)-5-i-4-tft-3,4- - MM mm-2-m] z,mmM¥ m^rmm a# 
£fiJ^(S)-i-(5-E-4-ft^-4//-^^[J][i,3]DI^-2-S)Z>SMS¥m^TS^HIvt45 

MipA 1,1-— ¥$J#ftJPK:i£M> £ 100 8 

iEil&Mtfr (PE:EA=10:1) QLttM2.42 g, WSNfc^Jt 69.1%. 

(5)(S)-2-(l-M$£S)- 3-(-¥MS) -5-M»BfM(3tf)-Klftm 

100 mL HI^Sct3iPA(5)-l-[3-(-¥MS)-5-t;-4-ft^-3,4-Z:gLPil^(#-2-

S]ZiSMS¥MTS^ (2.42 g, 6.91 mmol) 20.0mL-H¥££*§$, :# 
T»=mZ,Ml0.0mL, £ TLC MJTHmHI^ 

0, ffitHI, 
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(6X$)-2-[l-(9tf-W-6-g&g)Z»g]- 3-(-¥MS)-5-Mlt^l#-4(3^-Sm 

£ 100 mL =f40.0 mL MTBMM, ffl DIEA&W 

J^ipHM$H4, MjSinA 6-K-9H-f» (0.80 g, 5.18 mmol), £90 

$48/Mo Mfsmmmmm, M^»IO.2%0 
Mif (M+H): 369.2 

'H-NMR^-DMSO, 400 MHz): 5 12.96 (IH, s), 8.15 (2H, s), 7.84-7.77 (IH, m), 7.72 (IH, 

dd), 7.36 (IH, d), 7.22 (IH, dd), 5.84 (IH, m), 3.09, 3.07 (6H, two singlets), 1.58 (3H, d). 

51 

(^^161) IMU& 

o 
p o OH F O 

BocHN—{ 
OH 

NH2 P(OPh)3/Py 

O 

N 

NaNO, 
" o N N 

I 

Zn H2N. 

NHBoc heating 
NHBoc 

.N 
NH2 

N -N 
TFA 

N 

N 
N 

O F O F 

N" N 
riA^ Cl Y NH 

N=/ 

O N- N=\ 
i MN HN~X\ ,N 

/MM 
"N v Kx NH 

DIEA 

(1)Ar-¥S-W-»^£JKlttm 

5-9 g, lOOmmol^MT^jCil^SOmL)^, 10 fr 

f<K ^MFftMJ(9.0 g, 130mmol)^T7K(40mL)43B^tf»5J#^^, 

M^M&J&2'>fft» LC-MS 

(2)iV-¥$ZiSJMftJ& 

mi& #tffti» A»(26 g, 400 

mmol), 12 /M. TLCHIMlS^io 

mm, fewmzMzMm, %%&m® 5.8g, y±M^sjswt$78.3%. 
(3)(S)-l-(5-M-4-^^-4//-^^[J][l,3]Blft-2-$)ZJSMS¥M^TIIWflJ^ 

£TM 100mLHI»#nA2-M$-6-f^¥M(4.2g, 27.1 mmol), (5)-2-(^Tft 

WM%M)nM(6Ag, 33.8 mmol), MJSlMAl« 42 mL, (9.2 g, 

29.7mmol), £55 10 Wo W%~MM)%=f'!:~PB.$Lo 
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(4)(^-l-[3-(¥S(£g)&g)-5-2M-£tf^3,4-r£l£l!$l#-2-g]Z4g&g¥$&TBIfcJ#J 
& 

4J]t^PAiV-¥gZi^(2.2g,29.7mmol), £ 100 8 W, 

^S^£P>MJ»*§, f(PE:EA=l:l 3.5 g, nPW& 35.4%o 

(5)(,S)-2-(l-M^Z,^)-3-(¥$(Z,S)MS)-5-Mlt^I#-4(3^-l^tJ^ 

100 mL&|)jMPA(S)-l-[3-(¥S(£S)M$)-5-iM-*Lft-3,4-Z:ilnf® 

[#-2-M]2^MS¥MT^(1.0g, 2.74mmol)ffl 15.0mL 

5.0 mL, Ml^¥, £TLC^IiJTIII4Hl^jS, 

{?±HI, mm, 
(6)(5)-2-[l -(9//-nll%-6-$MS) £S]-3-( ¥S( £S)iCS)-5-f[ltl«-4(3tf)-®$ !|# 

£ 100 mL T m WHIM W±-^M#(5)-2-(i -MS £S)-3-( ¥ $( £$)M$)-5-fi; 

Rf 1*4(3//)-®^ 15.0 mL &TBMM, ¥ DIEA pH M#H£, iPA 6-&-9H-

P®nf (424 mg, 2.74 mmol), £ 90 °C 48 W. ^jg^£PMJE$*t, 

Wfeif^ffiU fife®# 80 mg, 7.7%o 
Mif (M+H): 383.2 
lH-NMR(^-DMSO, 400 MHz): 5 12.96 (IH, s) , 8.25-8.06 (2H, m), 7.90-7.58 (2H, m), 

7.43-7.34 (IH, m), 7.27-7.17 (IH, m), 6.09-5.82 (IH, m), 3.61-3.37 (1.5H, m), 3.27-3.15 (0.5 

H, m), 3.05, 3.01 (3H, two singlets), 1.61-1.52 (3H, m), 1.06 (3H, q). 

52 r^)-2-ri-(9^-^^-6-SM^)M^i-3-fi:z,M^)-5-t;it^i^-4r3^)-a (iki? 
tJ62) 
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CF3COOH 

NHBoc 

F O S 
F 0 ^ Cl 

NH2CF3COOH 

^NH 

(1) 

£TBftj 500 mL 10.95 g, 150.0 mmol), jjPA 120 mL 

ZM, (13.46g, 195.0mmol) Wl20mL 7jC?#^, » 

pH Mttt, M 
*£JI#f (PE:EA=6:1) 13.31 g, W 

M 87 %. 
(2) 

£T#W50mLHm43iPAiV-Z1S-iV-M^SZ,JK (1.02g, 10.0mmol), 

A3.0mLftKZ,M, £i>MW^r#Ttt'lfiJPA^ (2.60 g, 40.0mmol), 

(3) (5)-l-(5-m-4-ft^-4//-$^[J][l,3]Dl[t-2-S)MSES¥MTS^fiJ^ 

£T*MJ 100 mL HIM^iPA 2-M$-6-i;S^¥®(0.50 g, 3.22 mmol), (S)-2-(M 

TfLi*SMS)T^(0.787g, 3.87 mmol), ^jSJnAtt 8.0 mL, 

(1.10 g, 3.55 mmol), £55 10 TBto 

(4)©-l-[3-pZ1lIl)-5-l4-i{t-3,4--Sii#-2-l]MlIl?i/tTiWi^ 

^S!l^-(5)-i-(5-M-4-it^-4jy-$^M[i,3]igit-2-$)MSitS¥^TSIWMJSi^t 

Min A 1,1-H£», £ 100 8 W, $U5^iP> MJBfc*®, 

ttMt/f (PE:EA=10:1) 0.710 g, ft# 56.2 %„ 

(5) (5)-2-(l-ESMS)-3-(-Z,MS)-5-EBi^l#-4(3/0-SWtJ^ 

£T$i6<J 100 mLHIM45iPA(5)-l-[3-(-Z1$M$)-5-E-4-ft^-3,4--iLltl^l#-2-
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(0.710 g, 1.81 mmol) 20.0 mL 

#TMHiR£gn0.0mL, it®, £TLC^$IJTIM4 

£ 100 mL J/B 40.0 mL &T&$8i#?, DIEA 

l'|4, ^BiPA 6-&-9i7-^n$- (0.308 g, 1.99mmol), £90 °C mm pH i 

HI 48 Wo ftJ&feit^t#$Jfife®# 0.260 g, ffi^t$35%0 
Mia (M+H): 411.20 

'H-NMR^-DMSO, 400 MHz): 8 12.99 (IH, s), 8.25-8.13 (2H, m), 7.81-7.73 (IH, m), 

7.50-7.38 (2H, m), 7.32-7.15 (IH, m), 6.12 (IH, m), 3.71-3.20 (4H, m), 2.16-1.80 (2H, m), 

1.22 (3H, m), 1.05-0.92 (6H, m). 

53 (S)-2-\u9HM^-6-mn.mmm-5-m.-3-(~^ummMm-mH)-m (^ 
63) ft)®# 
C1 

COOH 

NH2 

NHBoc Q 
Cl C02H H,N -N. 

Cl O 

NHBoc 
N •N-. 

CF3COOH 

N 
NHBoc 

Cl 

Cl O 
N- N 

N -N. N^N' 
H 

Cl O 

N 

N N. 

N 
H 

,N 
N=\ 

NH 

NH2 N^^N 

(1)(5)-l-(5-E-4-^^-4i/-^^M[l,3]Bilt-2-S)MSES¥M^TI^ 

£TSWHIM+iPA2-MS-6-iC5£TO(1.71 g, 10.0 mmol), (S)-2-(&Ttl3 

3j£)TSS (2.23 g, 11.0 mmol)^P3E^®H^®0(3.1O g, 10.0 mmol), iPA 10 mL 
55 °C«H!8 W, 

(2)(S)-1-[5-fl-3-(n Jp MS)-4-$t ft-3,4--S,ff I*-2-$]MSM S ¥ Mi£TS^ f 
fa±—1,1--¥M(0.66 g, 11.0 mmol), MM 100 °CH 

m 8 h, 7tiPjsl:»A^##, ttMtff(^Mii-5^il:Z»KZiffi=5:l)^^^fe^^ 
tJ2.5g, M^W^/65.6%o 
(3)(S)-2-(l-Mi^S)-5-I-3-(- ¥MS)lt ̂ BfM(3//)-H 

£T^^HIM13inA(S)-i-[5-m-3-(z:¥MS)-4-mn-3,4--ai^^i#-2-^]^SS 
S¥M^TII(2.5 g, 6.56 mmol), j)PA 20 mL 
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(4)(5)-2-[l-(9i/-Blf%-6-^t:S)mS]-5-^-3-(n^MS)niPi(#-4(3fl)-®WflJ^ 

3^±—30 mL^TSI^M, inA6-i(-9H-»I(%(l.ll g, 7.18 mmol), 

DIEA (3.25 mL, 18.7 mmol), £90 °C48 Wo ft®, $U 

&feifife®# 0.230 g, 8.8%o 

Mis (M+H): 399.2 

^-NMR^-DMSO, 400 MHz): 8 12.88 (IH, s), 8.15 (2H, s), 7.71-7.64 (IH, m), 7.64 (IH, t), 

7.50-7.44 (2H, m), 5.78 (IH, m), 3.09, 3.06 (6H, two singlets), 2.05-1.86 (2H, m), 1.03 (3H, 

t). 

54 (^-2-ri-(9#-^-6-gm&)M^l-3-f~¥M^)-5-M^Bft-4(3#)-S 

164) 
H NaNOo \ Zn \ 
N ^ N NO N NH2 

CH3COOH 7 CH3COOH ' 

O 
F O / 0H F O 

BocHN-7. 

F O 

OH Z 

NH, P(OPh)3 

O 

N' ^ ^ J 

NHBoc 

N 

XT'N\ N CF3COOH 
NHBoc *• 

F O 

N 

N" N 

Cl'^y"^NH 
N ^ N=^ 

NH2 
DIEA 

F O 
-N. 

N 

N N' >T N=\ 

rV 
N^N 

(1 )N- ¥ g-N- IE®® ¥JK ftlf 'J# 

^ffl$ftj250 (4.89 g, 60.0 mmol), ^jgfltfinA 

50 mL $-ZsWt> (5.38 g, 78.0 mmol) ftj 40 mL zK$§$£, 

LC-MS 
ELM* 
(2)l,l-H¥SJ#Wf!l# 

(15.60 g, 239 

mmol), JIM TLC 

(3)(S)-i ^ 
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100 mL 2-UM-6-W&¥18(1.55 g, 10.0 mmol), («S)-2-(^Tft 

i^MS)TM(2.23 g, 11.0mmol), ^BinAPtk® 10.0mL, (3.10 

g, 10.0 mmol), £55 10 

(4)(5)-l-[3-(-¥MS)-5-E-4-^^-3,4--Stii^f#-2-S]MSSS¥M^Tl^fiJ^-

figflPA l,l-~ £ 100 °C 8 />Bt, 

3ftE*fc*|, MftM#? (PE:EA=10:1) ^VcMMM^WiW 2.12 g, 58.2%. 
(5)(5)-2-(l-M^MS)-3-(r:¥t:S)-5-iC!tl^!#-4(3H)-ilWfiJ^-

£flSftJ 100 mL SJ^M^inA(5)-l-[3-(— ¥MS)-5-E-4-ft^-3,4-—M^Btt-2-
(2.12 g, 5.82 mmol) 20.0 mL-|£¥&$M, 

T»HMz,^io.omL, mismmu.^mmnw, £ TLC 
M%±&, --#%.&. 
(6)(5)-2-[l-(9//-Bl^-6-SES)^S]-3-(- ¥ ES)-5-t;nf I^R|M(3iO-»J& 

£ 100 mL 40.0 mL &T®E$§fll¥, DIEA 

^i$pHM$H4, ^JsjjnA 6-tC-9H-H|l% (0.80 g, 5.18 mmol), £ 90 

$48W. 0.230 g, S^t$ 10,3%. 

Mit (M+H): 383.2 

'H-NMR^-DMSO, 400 MHz): 6 12.95 (IH, s), 8.15 (2H, s), 7.76-7.63 (2H, m), 7.35 (IH, d), 

7.21 (IH, t), 5.80 (IH, m), 3.09, 3.07 (6H, two singlets), 2.06-1.88 (2H, m), 1.03 (3H, t). 

gg& (fl^j?65) mi& 
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H2N. 
HO. 

O F 

COOH p O 

^ NHBoc 

O 

O 
H,N N 

H 

F 0 

N 

O F O O 

XTNH 
N CF3COOH 

NHBoc 
N 

Cl-

N NH 

N 
NHBoc 

N= 

N^^NH 

NH? 

N 0 Cl~\ N 

N NTHP 

DIEA THPN N 

NBuOH N /—NH N-

HC1 

O 

N 

N 

O 

NH 

HN ,N 

N, 
^N 

NH HC1 

(1)(5)-1,3]Bllt-2-S) Z.SMS ¥ 1 

£TM 100 mL 2-M^-6-E$¥M(1.550 g, 10.0 mmol), (S)-2-(&T 

2.079 g, 11.0 mmol), ^jSipARtt® 10.0 mL, 

(3.100g, 10.0mmol), £55 

(0.814 g, 11.0 mmol), £ 100 °C 8 W, 

ftip, MJEffim, MH&Jstir (PE:EA=2:1-100%EA) ^fc®J$>jffe®# 0.53 g, 
ifr&M 14.5%o 
(3xs)-N-[2-(i-Mlgzgy5-M-4-mKmi&w-3(4H)-m]ZsmB&ffiffl& 

£T^1W 100 mL SIM4]iPA(5)-i-(3-Zi®feMS-5-M-4-^^-3,4-z:a[ti1ii#-2-S) 
(0.45 g, 1.23 mmol), 20.0 mL £^W^#T 

EMZM 5.0 mL, £ TLC 
B, ®±&m, mjsu&mm, 

(4)6-M-9-( 0 M.-2H- pfct R$ -2-S)-9//-Bl M f|ij ̂  

£T^W 100 mL ftj&MEtfiPA 6-tl-9H-Hf (25.36 g, 164 mmol )> —zfc 

(0.565 g, 2.97 mmol) (44.9 mL, 492 mmol ) £90 

i>H2 'W, M 2N WNaHCOj (2X100mLX (50mL) iftHo 

ftlifflMIIifl, MT-n fife®# 36.1 g, W: 92.1%. 

(5)JV-[5- & -4 -MiX -2-[(15)-l-[9-( 0 Si -2H- Pit -2- $ )-9H- -6- S M g ] Z, g ] Pf ^ I# 
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-3(4fl)-g]ZJ 

-3(45.0 mL ZETS^M, DIEA pH MM'14, ^jsiPA 6-iC 

-9-(0il-2/f-PM-2-S)-9//-Bl^ (0.351 g, 1.47 mmol), £ 110 °C 4 /> 

St. (-fJ¥j&¥IM3:l) 0.135 g, 

M/£» 23.5%o 

(6)(5)-iV-[2-[l-(9/f-Pl^-6-SMS)^S]-5-M-4-^^Pi^f#-3(4^-S]Z,®feJKa^SW^J 

& Aq5-iM-ftft-2-[(lS)-l-[9-(M-2/WM-2-S)-9//-Bl^-6-SM$]£S]ltfM 

-3(4fl)-S]ZiSt®c (0.13 g, 0.279 mmol) if 5mL?i, foft^JPA 2 

m&2'mjs, m=F-nmo.u gM&mWo MWffl3mL?*, 
iP^SIlOmL, 3i^f#ilMHfe®#57mg, W48.7%o 

Mis (M+H): 483.1 

'H-NMR^-DMSO, 400 MHz): 5 11.00 (IH, br s), 9.56-9.08 (IH, m), 8.65-8.51 (2H, m), 

7.92-7.81 (IH, m), 7.62-7.51 (IH, m), 7.42-7.31 (IH, m), 5.77-5.55 (IH, m), 2.06, 2.02 (3H, 

two singlets), 1.62, 1.55 (3H, two doublets). 

56 TOMJ& 
(^t>66) &}M& 

COOH 

NHBoc 

H,N O z \ n 
HN-S-u 

O 

CF3COOH 

NHBoc 

N= 
Cl—(\ N 

oo=s=o 
NH 

NHBoc 

Ncs NH 

NH? 
f-BuOH/DIEA 

F O 0=S=0 
NH 

HN. ,N 

N 
N 

NH 

(l)(1S)-l-(5-ii-4-ft^-4i/-^^M[l,3]Dllt-2-a)Z,SMS¥^^TI^f|iJ^-

&T-MK) 100 mL ^DjStiPA 2-MS-6-®¥¥M(1.550 g, 10.0 mmol), 0S)-2-($T 

ftMSM^)MM(2.079 g, 11.0 mmol), ^JgjjPAPtt:® 10.0 mL, ftjsJPAMMH;^ 

(3.100 g, 10.0 mmol), £55 °C Wfr 10 'hfffr. T—&fcMo 
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^JMnATOiW (1.22 g, 11.1 mmol), £ 100 °C8 <bHt, & 

JsftiQ, MlE$c*fi, (PE:EA=4:1-2:1) 1.10 g, 

M 27.50%c 

(3)(5)-iV-[2-(l-M^Z,S)-5-M-4-^^ltW-3(4^-S]¥^lfflcKWfiJ^-
ioo mLMIM^inA^-HS-il-s-cTOSJKSM-ftf^-ziSPf PiBft-2-

(0.52 g, 1.30mmol), 20.0mL 

lO.OmL, £TLC^l!lTJ^MSI^ 

JS, mmm, 
(4)(,S)-iV-[2-[l-(9//-Bl[lt-6-SSS)Zi^]-5-M-4-ft^ltlll#-3(4/0-S]¥amJKW^^ 

£ 50 mL 10.0 mL DIEA *1# 

HUfpHMiffi, ^jgJnA 6-iC-9i/-HlR£ (0.239 g, 1.55 mmol), £90 

EM 48 <hBt. 0.152 g, 27.9%o 

Mif (M+H): 419.1 

'H-NMR^-DMSO, 400 MHz): 5 13.01 (IH, s), 11.12 (IH, br s), 8.24-8.10 (2H, m), 

7.89-7.78 (2H, m), 7.48 (IH, d), 7.33 (IH, t), 5.83 (IH, m), 3.35 (3H, s), 1.59 (3H, m). 

(ik'nfflu 67) 

(i) ^B?iw-2-isifiiTi^m 
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1,2-H(^¥$)^(5.28 g, 20 mmol)MTftl$SJf(2.64 g, 20 

mmol), 10 mL DMF 50 °C, WtWlWAHZif$(5.6 mL, 40.2 mmol), 

'W, JP7X, ZMZi 

^HH, mwmm&4.og, nw85.4%o 
(2) ^IW-2-KikM£kWJ& 

inA#B^IW-2-SMS¥MTI^(4.0g, 17.1 mmol)ft lOmL^R 
¥11, £$1 W, 3St$g, H|iJfifeS#2.7g, t$92.5%o 
(3) (5)-l-(5-M-4-ft^-4/f-^^[cf][l,3]Bl^-2-S)^SM«¥MTI^fiJ^ 

inA6-M-2-MS^¥^(1.0g,6.45mmol), (5)-2-^T^^ 
M2=TSt(1.44g, 7.09 mmol)ftM®|litH^Ii§(2.36 g, 7.61 mmol), jjpA 10 mLBlt$Hi&2ir7f!J, 
55°cTHiSi2ii, 

(4) (5)-l-[5-i:-3-(^^!l^lt-2-S)-4-ft^-3,4--ajPiflt#-2-S]MSMS¥M^TI^ 

±—JtgiPA#»^i-2-Mltit(l.21 g, 7.09 mmol), 

100°C£&10h, ^JsM^PA®##, ttMlif (5«:£i!ZJ!§=3:l) n&&m 

W 1.4 g, 49.5 %o 

(5) (.S)-2-(l-MSra^)-5-E-3-(^B?|t^l#-2-S)It^[#-4(3/0-®HSmMSWfiJ# 

, iPA(S)-l-[5-M-3-(^^|^B^.2-^)-4-ft^-3,4--auil®i#-2-S]R 

SSS¥M/^T@H (0.65 g, 1.48 mmol), j]PA—E¥^5mL, HMStH 5 mL, 

#3h, 0.64 g, W^95.6%o 

(6) (1S)-2-[l-(9J?7-PBf%-6-^M^)PgS]-5-^C-3-(^iB^lBifeH^-2-S)f^^R^-4(3i^)-®etl^0^ 

MBt^&(0.64 g, 1.41 mmol), 6-M.-9HM^(G26 g, 1.68 mmol), APA 10 mL/^T^, 

DIEA(1.45mL, 8.33 mmol), 90 °CT£$ 12 h, Igjgf, 0.29 

g, W^45.1%o 

Mif (M+H): 457.2 

'H-NMR^-DMSO, 400 MHz): 5 12.95 (IH, s), 8.15 (2H, s), 7.86-7.70 (2H, m), 7.42 (IH, d), 

7.37-7.19 (5H, m), 5.95 (IH, m), 4.91 (IH, d), 4.82-4.69 (2H, m), 4.51 (IH, d), 2.13-1.92 (2H, 

m), 1.02 (3H, t). 

58 m-2-H-f9ff-lg^-6-lia)Z,il-5-i-3-f5-i^li»-l-«)lii»-4(3fl)-i 
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(4fr£&71) 
F NaBH3CN F XX) LiAlH, 

F. 

HOAC 
H H 

NH-
Cl O n Cl O heating 

NH 

(i) 

£250mL 1&K&ZM 150 mL $\ 5-f;-l//-n3|n& (12 g, 88.8 mmol), 

WtiMMM&VcMl (11.2 g, 178 mmol) ^Hfc&PA^J#^, LC-MS H&tlElj&g, 

2.5 <hftj\!xJS£*;£o 40%WMfC4fclft"i)Si5rpH ffl—H¥ 

11.4 g, ^$93.6%o 

(2) 5-M-l-Mf§«l«M& 

£ 250 mL , #K^T, 5-M^I#l# (10 g, 72.9 mmol) 75 mL 

(5.5 g, 79.7mmol) ^80mL7jtl#^, 

#^^^3120 °C, LC-MS raJS&JifM, &J&3'W. 40%^i[ft^ 

iTflf pH mm, ttJIti? (PE:EA=10:1) 

#10.5 g, 86.7%o 

(3) 5-M^IW-l-JKW^J^ 

^SOOmL^Bt^H^M^1, iPA 5-®-l-3EilS^I W (10 g, 60.2 mmol), 

0^Pil5OmL, [R]#3^jfflA 1M MMfn 

®90mL, fcM^Z&Js, miiWUQrnLZ.mZMnK, 1'MtfBJiS 
1)W 40%#}<SMVC%foWM. lOOmLM^O^Ht, ZMZ*W£$L, ftW., MM, ttM 
|ff(DCM:CH3OH=20:l)t#|§fe@# 6.3 g, 68.8%, 

(4) (5)-l-(5-i;-4-^-4i/-?^[60[l,3]Bllt-2-S)Z,S®;$¥MTI^f!J^-

f > ^WPA 2-UM-6-M^¥11(2 g, 11.7 mmol), (5)-2-(/^TMMMU, 
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(2.4 g, 12.7 mmol), 20mLnHl®, (3.63 g, 11.7 mmol), £55 °C 

10 W, 

(5 )(5)-l-[5-^-3-(5-MB5|I^Btt-l-S)-4-ft^-3,4--aPiPil#-2-S] ¥MTSBW 

JflA 5-iP3|P$(#-l-Jgc (1.78 g, 11.7mmol), MM 100 °CH$, 

LC-MS jftaj&jsaag, EM i6 Mmm 
*3tfe®#2g, 37.3%o 

^(5)-l-[5-m-3-(5-M^l^l#-l-S)-4-ft^-3,4--iiIii®l#-2-S]Z, 

(1 g, 2.2 mmol) 20 mL 1,4-— 

LC-MS MJMUtfM, 4 »|$££^!j, tfi5^ (&&&) 0.86 g, $ 

$ 99% o 

(7) (5)-2-[l-(9i/-Pi(^-6-SMS)Z.S]-5-^;-3-(5-t;^lI^l#-l-S)lt®l#-4(3/0-SMWSJ^ 

ft 30 mL^T^^jjnA(5)-2-(l-MS^S)-5-g:-3-(5-t;^IM-l-

®)Bi^f#-4(3/f)-IMik^&(0.2 g, 0.51 mmol)fP DIEA (0.261 g, 2.02 mmol), 

A6-E-9//-^[%(86mg,0.56mmol), &M& 90 °CT£& 18 W, ft®, WM, 

it^^fi'M^felS#35mg, tfe#14.4%o 
(M+H): 476.8 

1H-NMR(^-DMSO, 400 MHz): 8 12.90 (IH, br s), 8.25-7.97 (3H, m), 7.76-7.64 (IH, m), 

7.61-7.45 (2H, m), 7.07 (IH, d), 6.81 (IH, t), 6.63-6.52 (IH, m), 5.84 (IH, m), 4.17-4.03 (IH, 

m), 4.03-3.88 (IH, m), 3.24-3.13 (IH, m), 3.05-2.86 (IH, m), 1.55 (3H, d). 

59 (5V241-(9#-'lP£-6-^MS)£Sl-5-f[-7-f[-3-(^S)lt^lftM(3ff)-IM (it 

72) 6W& 
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.1 F ^ NH2 IIQHH F-^^N NaOH F-^^NH2 

O 
°H Cl O ^ ^ ci o -y C1 ° 

NHBoc f H2NHN—(v /) ii NH ArJLxT.NH 
NHBoc ^ II | V HCl(g) N N 

Py/P(OPh)3 F N y p^N^ 
NHBoc NH2HC1 

HN-^ 
1 N Cl O 

DIEA//-BuOH HN^.N^ 

>UN 
N J 
^NH 

(1) ^3-&-5-£C$g)-2-(&gMj&)Z»Sfc$cfa$!|# 

£ 2 L 7jC^H^Z.^(6.19 g, 37.4 mmol)fP^7X^tM(53 g, 373 mmol) 

100 mL TR^, iPA 2.6 mL J&lfcigo ^ 3-E-5-t;^JK(5.0 g, 34.3 mmol)jjpA|iJ±ie& 

(7.3 g, 105 mmol) fft 30 mL WMMK3\W%^, 

7k&ElkJST'B, ffS!j5.5g, Wl4.\%« 

(2) 4-^-6-En5IM-2,3-~S6tlilJ^-
=f-m, mkM. 20 mL 55 °C, &Tm ft iV-(3-t:-5-E^S)-2-(^S 

(5 g, 23.1 mmol) ^UfcSjnAi&ME^, UWW^U&^mj± 65 V, % 
100 °CMIl 'Mtt, #JA1IJ200 mL^JCTK^M#^ 

at, tfimg^n, l$69.3%= 
(3) 2-fi:s-6-i:-4-E^¥MW$ij# 

42 mL ft 5%mMVG®imWM 42 mL ft 30%#flfc 
&JHA 4-iU-M«(#-2,3-Z:Il (3 g, 15 mmol) 50 °Cfcfr 1 h, #UsF$M, 31 

it«pHM4, wsMrft, ?m M=F, ^#mw, « 
%3\¥$MQMW 1.7 g, W 59.8%o 
(4) (S)-l-(5-iC-7-ti-4-iC^-4fl'-?^M[l,3],^lt-2-a)Z1$iCS¥®^TBIfi<JiiJ^ 

^'JiPA2-MS-6-t;-4-t;^¥M(1.5 g, 7.91 mmol), (S>2-(&T 

(1.7 g, 8.99 mmol), lOmLPttP®, (2.4 g, 7.73 mmol), 
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£55°cM^£i3no/M, 

(5) (5)-l-[5-E-7-M-4-^^-3-(^JKS)-3,4--Mni^ft-2-S]ZiSMS¥&&TBIft ffel 
& 

JnA$M£fcgfc£t (1.27 g, 8.78 mmol), #P$M 100 °CMI 8 'b 
Bto JSrFM, ftMffi(#^8i:£i8£ffi6:l)^?iJ$$Jt£®#2.0g, 58.4%0 

(6) (Wl-Il^S)-5-^-7-M-3-($JKS)-BiPi(#-4(3^-S&M&ftM& 
^jift^lW, ^(5)-l-[5-^-7-HC-4-ft^-3-($J8cS)-3,4-z:Mltl®l#-2-S]Z,SiC 

$¥M^TSH (0.86 g, 2.0mmol) IH (40mL) ft3, 

pn 0.7 g, W95%a 

f^ft^m^, fRl 30 mL &Ti?*jtaA(S)-2-(l-£C^Zig)-5-fC-7-fSt-3-(3frgcg)-lt 
fH#-4(3tf)-KM&(0.7 g, 1.9 mmol)fP DIEA (0.98 g, 7.6 mmol), MJSIRJ^^PA 6-U 

-9tf-^t%(0.29g, 1.9 mmol), 90 ft®, WM, 3\ 

&"&[§# 120mg, i|fc$14.0%. 

Mif (M+H): 451.1 

'H-NMR^-DMSO, 400 MHz): 5 12.98 (IH, br s), 9.22, 9.02 (IH, two singlets), 8.25-8.08 

(2H, m), 7.94-7.71 (IH, m), 7.61-7.51 (IH, m), 7.48-7.15 (3H, m), 7.10-6.71 (3H, m), 5.85, 

5.49 (IH, two br s), 1.65, 1.46 (3H, two doublets). 

-4(3ff)-Bi (fl^tf73) ft$H& 
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(i) 

l-(4-E^S)-iV-¥S¥K (4.2 g, 30 mmoiy]#&mj<lfg>(60 mL)^, gf 

(2) l-(4-ISC^)-l-¥S®tft^ 

^±—#'lf'If ftjJPATO(7.8 g, 119 mmol), 
j5££MT»^w##M^£js 12 Wo TLCM^IO mm, <mmz± 
W.ZM"tk, $£$fl§rF, f#fi-fe@#2.3go t$49.7%o 

(3) (S)-H5-m-A-mx-4H-^[d\[\,3]mM-2-m)z,mn,m^mMrmm^ 
100 mL 2-MS"6-MS^¥^(1.55 g, 10.0 mmol), (5)-2-(^ 

Tftii3£illl)Mlt(2.37 g, 12.5 mmol), ^BiJPABlt® 25 mL, ftjoiPA3E^MH$®a 

(3.40 g, 11.0mmol), £55 10 'Wo 

(4) (5)-l-[5-M-3-[(4-M^)(¥S)MS]-4-ft^-3,4-rani[ii[#-2-$]^SMS¥^ 

Tlitlttm 
£^iJ^(1S)-l-(5-M-4-ftjt-4i/-^^[^[l,3]Bl^-2-®)Z,SMS¥^^Tmft^l^ 

^J^PA l-(4-M^S)-l-¥»(1.85 g, 12.0 mmol), £ 100 °C 

12 W, MJBfcif, ttHtfr (PE:EA=10:1) 1.92 g, 

43.2%o 

(5) (5)-2-(l-MSZi^)-5-M-3-[(4-M^S)(¥$)M$]Pi^^-4(3Jfi0-ilft^!j^-

£T^ft 100 mLSjSM43JPA(,S)-l-[5-M-3-[(4-E^S)(¥S)MS]-4-^^-3,4-IliL 

ntPil!fr-2-S]^M$¥M/feTlB(890mg, 2.0mmol)ffl 7.0mL ~SC¥#G$§$, £TOft 

^T^iPHUCZi® 3.0 mL, £ TLC 

Jo, W±fc&, MJnMJBm rf^WfflfT-^SSo 
(6) (5)-2-[l-(9//-Hll%-6-SMS)ZiS]-5-M-3-[(4-®^S)(¥^)MS]BifliBtt-4(3/0-Sft 

£ 100 mL (5)-2-(l-MS^S)-5-il-3-[(4-M:^S)(¥S) 

MS]ft(ll#-4(3/^-®ffl 20.0 mL &THM, DIEA &W&M pH MBtlA 

6-M-9H-^ (308 mg, 2.0mmol), £ 90°C 24 'Wo 

mm, fife®# 0.260 g, SM$28.1%o 
Mif (M+H): 463.3 
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^-NMR^-DMSO, 400 MHz): 8 12.94 (IH, s) , 8.25-8.08 (2H, m), 7.97-7.60 (2H, m), 

7.58-7.43 (2H, m), 7.39 (IH, t), 7.25 (IH, dd), 7.19 (IH, t), 7.06 (IH, t), 6.19-5.95 (IH, m), 

4.72-4.41 (2H, m), 3.02-2.90 (3H, m), 1.54,1.46 (3H, two doublets). 
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%]] jc 

o 

£4<: 
X1, X2, X3, X4, Y^-SiJ^itk^N^CR3, R3^iL &M> 

Cwj^S, Q.6^#^ -N(Ra)(Ra)> IRS, C2.6MS. C2-6&^ CW 

£CMtBfe$> 3-14 7C^S> 6-14 3-14 7C&3*^ 7-12 juti^FS 

fig 7-12 7C#Wg; 

L ^Ml£-N(Ra)-; 

R1 C3-8 ^jf1 C4-8 —.M3£N C3.8 Jf 

i (^^5-6TUW^S) ^ (c3,wi> c4.8^~mm 
m3-sRR1& 
»^I-3^Rhm%, 

L^-N(Ra)-Bt, R^Ci-fi'^S. Cl3-14 TGiflftg, 

6-14 7C7f§- 6-14 7C^S CM^S^ 3-14 7-12 7-12 

R R1 1-3 -t- Rb 

R\ Ra'^M^^iL, C^'&m, C2-6$$, 3-14 7C5F^$, 6-14 7C7f®, 

3-14 7U&JFS. 7-12 7Cjg®F$lK 7-12 TUtF^S; 

Z 3J-0-, -C(R4'R4)-^-N(R4)-; 

W %-0-, -C(R5'R5)-^-N(R5)-; 

R4, R4', R5, 

ft Cue'j&mM 3-14 TUifl&S; 

R2^^M^MM^-^RbWft 6-10 E*3 ($$gg 5-6 7U# 

«?^s> % (5-6 7n^^s> ^^f#gijftw^s> 7-12 7-12 ^ 

3*S; 
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Rh%M, Mix, MS, Cuj&gmm, 
MS$l@fcS, MS¥KS, Cj^S, C^ftS, #ftCi-6#c£t 
SCi-6'^S, Ci_6 j-S^RS, ^SCi-6^S, MS ¥ liftS Ci^'JiTtS, Ci_fi j3tSI$C^l3 

Ci-6^^lSi$cS, C2-6MM, C2-6'i&S, 3-14 TU^F^S, 3-14 

S, 6-14 XT^S, 6-147U73SftS, 3-14 TG^ifS, 3-14 7Cl?;JFS^tS, 7-12 7Uilif 

^7-12 7n#f^So 

> rx 

2, inmm* 1 

X1, X2, X3, X4^lJ^i^CR3, R3;*JSU itft, I3S> HlfS> C!.6^S> 

C^ftS^ -N(Ra)(Ra )> II> C2-6^S> C2.e&S> 3-8 7nJWifcKS> ^Si£ 3-8 7U 

3-8 7U^5FMS> 5-6 7C#-if^^S; 

Y^JN; 

L , R1 C3-8 3^h-^-MS-« C^5f—.j^jS> C3-8 

& (^S^5-6^M^T!S) Jg (C3,^|-I1, C4-8if-MS 

3-8 7U^5fMS) 7-12 7nt|SFS^C 7-12 TCtfJfS, JELRMZE 

iiiM l-3^RbM;, 

L 3j-N(Ra)-Etf, R^Ci^S. C^STOS^ C^ j£S$tglS. 3-14 

6-14 71:773^ 6-14 TU^fS CM^1^ 3-14 7tl^:£FS- 7-12 7-12 7G$f£FS, 

M. R1 1-3 ^ Rb W, 

R\ Ra'^5litk^^a, QvJ^S, C2-eM&, C2.6'J&S, 3-14 XlifJ^S, 6-14 7U^S, 

3-14 7U^m, 7-12 jcWS^ 7-12 TC^S; 

Z ^?-C(R4'R4)-; 

W ^J-N(R5)-; 

R4, R4', R5 

Ci.6^S^ 3-14 TUJW£S; 

R2 ^ RbM;ft 6-10 & (^Si£ 5-6 7U# 
if^s> ^ (5-6 7uiii«^s) 7-12 jtm 
i^S; 

Rb3jiU ftft itH, flS, P3S, MS, C^SJKS, -(C^^S)JKS, MM, 



WO 2014/023083 
139 

PCT/CN2013/000934 

Ci-6^S^S, C2-6MS, C2-6> 3-8 7C^^S> 3-8 7n^^3j£ftS> 

3-8 7nW^^S> 3-8 7C^5FMS> 5-6 7£JW&5^ 3-8 7CW 

3-8^«Sfl^ 5-6^W^»LSO 

3, in mm* 1 mmhfc&m. 
ii^ ( I ) 

o 

! 

3' 

X^ 

N R1 

X1 
(s) 

R4 

R5 R2, 
Sf^X1, X2, X3, X4, Y, L, R1, R2, R4glR5 1 

4, mmm* 1 

X1, X2, X3, X4^M4ALiik^J CR3, R3^JSU &M> Ht¥l> C^j&g, 

C1-6 

Y^N; 

L R1^ 5 (c3,^is, c4^r.mm 
m 3-8 Tc^ii) i-u 5.R'WS 1-3 -t-

RhMiX, 

Z ^-CH(R4)-; 

W ^J-N(R5)-; 

R4, R5#sijMcit&^^ 

3-5 7Ui^^S; 

)W.Rb 

N 
*N 

^-j-NH 

. Rb v _ R1 

^ NA^N *1 
•N 

R2 % Rb , Rb ^NH , Rb^NH ^Rb^L-NH . 
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R ft ft MM, MS, C,.3j&S, c,.3: 

3•8jcMS^ 5-6 TC^^So 

,¥S, tfcllsJc 3-8 

^C!:I: 

X1, X2, X3, X4MJ^lL^CR3> R33JSO fU fU HfI¥Si£¥S; 

Y^IN; 

L^MHI, R1^ ^ cc«ws, c5.6^~mm 
J& 5-6 7c&jfl$$) i-u R R1 n&i&w. 1-3 -t> 
Rb^, 

z ^-CH(R4)-, R4^iU c^Si^TOS; 

W^J-N(R5)-, R5MJ$lALi&^Mi£¥S; 

YS 
N. N 

R2 JO ^H ; 

Rb^J^^o 

X1, x2, x3, X4MJ^»CR3, R3^)iL m, HfH¥S. 

C,.6^«S> -N(Ra)(Ra')itl; 

Y^IN; 

L^J-N(Ra)-, R1 % Ci-6'^S^ Cw^S?tl> C^^S*S> 3-6 7Uif^S> 6-14 

7UT!S> 6-14 7G3fSCi.3:k^ 3-14 7C^ifS, 7-12 jnKli 7-12 7Utf5fS, J& R1 

Wtl-3fRbM. 
R\ Ra,^i:±fe^a:, C^S, c^MS, C2.6$S, 3-14 7uJf:fe!S, 6-14 7C7?S, 

3-14 TU^i^S, 7-12 7ui?JfS^C 7-12 7tI#f5fS; 

Z ^-CH(R4)-; 

W ^-N(R5)-; 

R4, R5^S'J^3ft^iL, 

3-5 TCi^^S; 
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ftRb 
N J 
HNH 

R2^/ Rb 

R^iS, 

j Rb 

A^N 
, Rb"^-NH , Rb 

* 

N 

RD 

*i 
•N 

-NH 
A^N 

^Rb^-NH ; 

:> T.T.X&, g, C^SKS, mm, 
MSliSfcS, MS¥^S, Ci.6^ftS, Ci-6 faM, MitCuefam, 3-6 TGJfl&g, 3-6 

3-8 3-8 5-6 7U#-JF^7J:S^ 3-8 
3-8 5-6 

7. HarniE* 10r$Wtt;#&K £t§^±Rr&gW&> 

X1, X2, X3, X^iJ^ife^ CR3, R3^?a, MM, 
Ci-6^ftS; 

Y^N; 

L^-N(Ra)-, R1^CI.3^S> Ci-3#cgJtgfcg> 3-6 7Cifl£g, 6-14 

7U7?3I> 6-14 Ci^S^ 5-6 5-6 5-6 7t;#.Jf^;77 

S. 6-10^5tfF&JF£^ 7-12 TUili^S^ 7-12 TCtfi^S, J. R1 ffi&ife# 1-3 ^ Rb& 

ft, 
Raf^S, C^^S> 3-14 6-14 7C^S; 

z 3J-CH(R4)-, RCi.3^ 

S^FMS; 
W^J-N(R5)-, R5^lj 

YV" y^V yC^5b M1' JUN 'T •*i nf *i N,|f IJl J'r;U JlJl 
^|-NH > / *L- I V J 

R2 % Rb , Rb NH , Rh^NH jnJ£Rb ^-NH . 

Rb %jM„ ftft, MM, ttS, ^S, MS, QvJ^SJScS, "(QvJ^S^S, Q.6 

j^LS, Ci-e^tS, ^^Ci-g^S, 3-6 7CSfr^;S, 3-6 TUifcKSftS, 5-6 

1, 5-6 5-6Tt#3^;77S> S-6 5-6 

5-6 

8. tumrn* i 
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X1, X2, X3, X4CR3, R3;^iL fU H, Hf^S^C^S; 
Y^JN; 
L^J-N(Ra)-, R^C^S. ZM^ ¥S#l®fcS, ¥S> t«S> «S> 

^ ignfrg. nWS. MS. PtMSx o»J£S. («£!S. «S> H^l 

p&s. «s, 3£#»s, t«#RfMs> wi, ws> MIWS> 
«s> mmm, i«g, vm-2-mm, 3*as> R R'MI 1-3 

^RhMiX, 
RMt^S, C^^tS. 3-8 6-14 7U77S; 

Z ^J-CH(R4)-, R4^fi, Ci-3^S 

mmm-, 
W%-N(R5)-, R^M^^tC^S; 

/v\,b Rb 

'1 >N 

•RD <s -/ /.R K >V^ n. xi Vf •N N T A^N X/^N 
^|-NH > / N. 

R2 % Rb , Rb ^-NH , Rh^-NH ^ Rb"^—NH ; 

Rb^jM, MiX, MM, ftS, P5S, MS, c^SJKS, ~(C,.6^S)JKS, CI.6 

^ptS, Ci.6^S, 3-6^Jfc£cS, 3-6 7U^F^SftS, 5-6 ^ 

i, 5-6 5-6 5-6 5-6;^^Sfcl^Sft,S> 

5-6 TtlW^S^So 

9N i £35#±RT&gw&> 

X1, X2, X3, X4frW&+Li&% CR3, R3^?S> fu ££S> HM¥S^¥S; 

Y^JN; 

L^-N(Ra)-, R1 Ci_3^S> £@tS. ¥S#t®fcS> Rltl®S. Ptblg-2-SS 
If as. SRtSiCTS, JLR'ftMfe l-3^Rb^-t, 

RaiXmM„ ¥S, ZiS, ifMS^S; 
Z ^J-CH(R4)-, R43jfi> C,.3^: 

W ^J-N(R5)-' R5^S'J^ALi&^jM,^¥S; 
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p p p 
R2 % ^-NH , v-NH , NH V-NH . 

Rby*jiL, MiX, MM, MS, Ci.3'^S, Ci-3j^^tSsEHU(;¥i 

10. mmTMik^, u 

^-NH 

F O 

N' 
,N 

N 
HNk ^ 

,N 
N, 

NH 

F O 

N 

N 
HN 

N 
N 

^-—NH 

F O 
N Cl O 

N' 

N 

M 
N' 

HN N 

N 
N 

^-NH 

N 
HNv /N 

N 
N 

-NH , 
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11. 
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F O 

N 
.NH 

N 

'Xl 
N J 

NH 

HN' N. T ̂  1 s-N 

F O 

N 

N'N-

HN. N 

N 

*1 

^NH 

Cl O F O 

N 
-NH 

N 

F 

k 
o 

N 
.NH 

N 
iV\\ 

~X> 
F 

CF3 O 
I J II 

N 
,NH 

N 

N 
.NH 

N 
v>\\ 

HN N 

N J 
NH 

HN. .N 

N, 

*1 
HNX .N. 

N 

NH 
N. 

1 H1SL .N. 

N 

^—NH 
N 

1 
N 

^~NH 
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O 

HlsL N 

N 

*1 

^-NH 

O 

HN. ^N 

N 

1 
-*N 

NH 
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12. 1-11 

13. mm# l-n 

MH&o 

strife. iiirMiM. =Fmm. CCOPD) . mm 
m, isttwiiti, mm. 


