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—ft TIttikittf2tItlifaL441 5-i-4N2M it 

44:*=4Viri. 

*X191 141-4t4-1* itt a A OA , Ox(-)-(s)-3-(3'-01k- )-T21k- Xra( 
A.-A-4 iik4..Ak 0 AR , 4f-%`-if--R-401-6- -  ;-i740/T1 it. 

4'4:A4 

Tubt,tetiotifroiro-is-t *44,i t 4E4firg=htgittail-A-ac-6- 
1' 11, IT 	,f 	NAL A4*- Ph _k-A-44-4tAi, A 4124k-4i-14  elig 3-3-(3'- 
01k)TA_kX4142  3-01k-3-TA_kXlik: 

O 

40 
OH 

3-3-(3'- )rl*Lik ( 4k4-14*I ) 

O 
0 

OH 

HO 

3_01-3--rtkuk ( 4k-A-0/11 ) 

r #. t +FA *A139t4 II-ik,31 4 &Li #. *it A.P4 A 403Ft4 FF-4 ,̀31 
A 2008 -4--ig`iklifkiti*I4tAA ICC ittoktiga.rniiktig 4f41 it T A 
4riftWrOtkiftr-  A A 12  ilt 11  M 0 --t-  41J 17* 200410036628.3 1:124-t T T 

itkA pi** 3-0,-o)k)T)kuk. 3-yvk-3--T-,ikukoh4m it. 
jut -4* Irs.*ig.191 , =_- AL- A-4 vA -F JL 	Ill it ift)f) : 

1) nita eci-kl, 11D1-01-41-7 4-fitAtkiftr- 41 kilt 44,g4=Ik ; 

2) ecl-k A, 111 Utikifil 41 ;kilt izAt P4 4: 

3) Olkliiktkiitt-41)kiel#7]<-0; 
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^ I*) 3-3-(3'-
3-^-3-T^Sk: 

o 

OH 

3_3_(3'_^)T^^a (ttMm) 
0 

3-^l--3-T*-?-«fc (-ftit&II) 

1£ 4 JJ 
& 2008 TftiMW 8WK.6S, -tf-.£ASg;5U#&®#«ii.T.&. 
3HKl^J!iM<tifo.&;l5S + . "M'J + Tfr 200410036628.3 +4HF" 7 T 
•SJMMfcfl *4* 3H3'-«I-)TJt*it. 3-&J£.-3-T4-*&lWfflit. 

2) 

3) 
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4) 4-14kA,4)1-4#11417tot12; 

5) gic-f-, kl, IN Utkift/- 41 ;k0 fig-f4fk-141-; 

6) 4hutAir- E /Ala; 

7) Ai, 'IN A -#44 A-A-kkikk lii-Mkt iii iA*4,0-4,1q1 lh fig-itkka 

4k; 

8) 4111,1Nik4t4k412,117-4k; 

9) iA 0412;6 4*. 

ttik,-3144-tAlXV/Ritt4in11-4A4t*F5103ti-44-#44*-2 *A. 
31.*54.4*4-)X.0 -5tz.1-4.-T 4t, 4-4k 3-3-(Y-01k)TIkV/k ( ifkitt*I ) 
0 s 4.4V4P R 4.4V 2 iv T N #1T-, : 

0 	 • 

40 0 • 
OH 	 OH 

S hi7V 	 R *IV 

*Itit-i0=1*-1M5XX R iLIV -4- 0,-bT44-AtkifELkaii-A43t14*-45:, 
*Aggt ,40-tkii/-0 44R 2 	S 4.4V Pq-A-40c,-4-rotkir-4404,.A-Atk 
ifiLkAli-Mst14*-152,04tM 2 Fsl nWJ S 44V 0 Aitilki ( 45ufq-A-4 1 
04-0,-* ) A-40c ,-4-ntatierftM . 

tb --T--  s 4.4V 04k-itt=tki ( 4011** 1 0 ift4-* ) hit/4RA*, 
*1-  71( 2 h T litil,a41-A0 311 V , *nit --43f-t 2 i7`t4 Atka 1 
.A. Auk , /kik -9-  pA iit-f- Acielift,4-* , yid 

X f9i rA1 4 --' 

itty: SI 311 0 'X.* . 

4Xli 0 14 021Atift —44'M 1--tkii/-4104- 12  0 3-(3'-01k)Tlk 
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4) 

6) J# AJ® jfe E ® jfeiS.; 

9) 

3-3-(3'-&J£.)T*-*6fc () 

S«® R#l§ 

#4i±3> toimUM R #S! VNML *. &«&*#.#,, 

jk*.*J**S-Wufc«#/li, I?1 «•*« S («')*£ 1 

&-f (^suM-JMU * 
»-f*-> «&#&##]«, &««.-#«£, ^4:4AA». 

•few ft &• 
0 «>Ufc#—•+ Hi 3-(3'-&&)T& 
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h T 	JA,..k.it 4 0, 4cXivi*.ftl T -102-"F 0 4i) -1t: 

iait*A1.4102-A, .1-4.--F 0, 	.-7-i-,- A, I #1t---01-t/P2-4*: 
0 

*
O 

OH Ai i (0,4v) 

Fl lici-$1-4.- R AIVR,447, *T 0,  #1-f,: 

• 

0 
	

I. 

OH 

R AID 

iiitiMka,*iaseA , R hi1V ORA-051-,44,,J,kRrokifo-klif*- 
103,04t#1 , q;ftti-)1-AtitifEI-04=lk, t,q;it-4-gt-g-iima,04tm , 	R 

44 V PI A-A-IWO aci-Wkkifv-44k 0 4t A , *.11- 0, 4 eci-fh elig 0 atiiK, 
4k 6. 

7--T--4 I 4t4-Iligh5lipik*g-T-71c0410:4, 4 kAiltiit--4 OA 
a , ki-t_04tutAV A 4-4  _ETir4kit 0 frAmitti,Vtat , frAftaa *at 
AAA**, m-itVitank*O.4tutiz**-ftut. OlkAUtztt 0 
---4,19kal,  .. --*-4—+. ALAR401.-orkzit-T-71(, NA01-4.-L41-A. 
AA-I-49e4t0311V. 

VulimakiVIAA, 41-4*TirvAk7lot-tuit. A-Cot. glikat. 
0-tfit. *LAC XA-fult. MAC alkok, Ai-144ot Z-ikot. 
iiitok. *Aut. *AC $ikat. 4,-/6--Cok. &tfit-kttlikak. 

-A- t litit-4-14--fotii.0 AIL iv T 0. M-ifz: 
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4£iS. 

•sttfcMI*. &&&MJ-+W 

*#*. <MU&. *«#.*. ##,&. »&&. *n4-lUft. #•#*. 
feMu fc*.*. «•&&. &&». 

o 

0H &i (s#r«) 
BftMi'l-S-R VFBtfbSf: 

OH 

R#J^ 
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O 

O 

o
\NH2  
0 

44/LACt7ITVA;tr-icjilit, 41-4*-TITVAA.404)1Mit, *Xlit, iVit 
lit. 44tia. Agimk. *it A---at. n----110LA=10.0 

4t-tifitt-OAtit4_41,044, ip-F N MIlz: 

0 

O 

o\ COOH 

0 

.IsmVAdaZT,TvAytteibt04-iik 	It-iik. ABIlit. 7104aik. 111k 
ut, ,03*,mt, $Lot, 4-nothk)k*-IffiCAMite 

A, I #15--,- 04-e4,:+4*-4. ica4mithifig, 	-Ittlitit.411t, ii2-F 0, #-7i-,: 

0 

O 

O. ,OH 
II
P

SOH 
0 

17A_Efjoit—huk, ppri7A4-1-4-fiVit-T-Acittift4-4*, ITIA16f 

A7Kiitatlittf417%, ft) 1--4-1triiti-311V . 

A, I #--, 4h4-e a 4*-4. it-CuitAALON, 4xit.4_,A,Iiiitlk, 102-F 0, 
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4 

O 

o 

J&iML fcil.fi—*. 

o 

o 
#&fcj£T«4.#*MM£fc, jyafc, zM&fc, && 

&fc. #Lfc, 4-&fcj&aMPP fcAttfc. 
3.1 /^tt4fc^fci|*4K.fcA®, *»Tffl/3H*: 

O 

°s /OH 
PC 
II OH 
O 

rtJitttfiifc—!MJL, 

3. I 
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O 

40
O  

O 
NH2  .HCI 

0 

4C,VA z A* T A, I #7-iittittig-ttk__--,t atm fel li, k4r7 40491. 4A, 
4,t. AA-4)1A,C611., A-4)1A4X-iirvAkik-r1---4. ---7-zilthk,  1--- ult 
Ilk. thfult. itivitAAtfulte 

-A-14x3AL -102-F Pi #-4-:.4: 
O 

O 

O 
COO 	± 

Na 
0 

A, I #.7i-.-Ylit/t.,-4*-4-411t4_)A.01%, -LT,TvA -41311±T,T44-4  OA 
m4,4i411., PAitif?kAcgali, k4Priei. 4y. AAA-4)1AL A-4)1Atit 
AtEuit -it-fult. 41rAmt. ik-r_F_Fif. ---nntiikLa nnfiike 

A, I #.7i-.-04-e/t.,-4*-4-411t4_hi3Ongliutki.----4eillo .04.44402-F N 

O 

O 

1101  

0 	ONa 
( 

II
I: 	

ONa 
0 

4CX PA zttift T A --T--;(5. 4 tkifiutit A 4- 12  itt _A 0 i  it1 4- 417 , 44- #411A. 
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^|^^NH2 .HCI 
o 

J8S -tf-#.*. 

o 

o 

##.*. -fr#Jk *MU*. #.T-H.*. -^S|^=.^S|^0 

#PF: 

o 

°v /ONa 
PC 
II ONa o 
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`A-,R 4 A-At-f fel Ai( ( 1 ) 4t4,-elkti, -A-11.40 	i-41.74kort 0 A*. 
TT PA A. a SL*1 PI AL i.*1-  *I 311 0 

ARA 4pifat A v± Irs*toA , 4 I m-I-izittift4-4*-411k4_,A,itt Mit 
-- 411.4 L44-X.-.A , *AUL Pti 4crifivt id VI , IT PA M 1-  %L*1-41511 . 

A-4*-1;itifl: 

it'ff!J 1: 44e, 	*401-4-: 

1E17 1-4ct ffritift4,-**4Fc31 0 it-Vi , h T if he. *-41. tit.* 

it-t4L4-7*1-4-5-k, 44-417A 1 +93Z-A4,1*-tdt, T =VP/14-4'04-A 
44e, ,:+eliirF -t0)14-tig-ttk*t*-3-, h ithil IT41 191 0 *lit, ,-Fili 0.1-4- 

-;t7 1' i;A4.-54-4k*: 

,....„ 
0 	)-, 	-1, 	

0 	0 :, 
NaBH4, Et0H 

H 	r------- 	-- N 	 0 gli ,/ ci 	 /di 
1 	VP-- 	 t-BuLi 	Mr-- 	 r.t. 1111 	Et3N, DC1v1 	 OH 

r.t. 	 -78 
3 

O 	•H 	Ts0H 	 OHO 	Me0H,NaOH 
OH -'-  	.  HCI,Et20 411 

 	/10 	trA 	 NH2 	NH2 	 OH 

6 	Itil 	or 	 7 

R 
0 

ciNia 
OH 	 la 

 
II 	 , 

0 	0 

8 	
1 a-c 	 lb 	)1.,.NH3C1 

2 ONa 

lc 	'-r t<- 0Na 

±4:40,111 12  R Yi q; Ri IL ffi Rtg-i'J * RI fepit „4-lik ia, lb *2 lc. 

( 1 ). fitA`4* 3 04-A14: 

:-.-"-• ff-AlkIlk ( 1.3 mol ) ii. 	2000mL 1111/A,A*412 , *IA 1000mL 

A,71(--:-4, T A , gilc4A3Az--_ utkp.o mol), *Z--FAhivit4,-* 2(1.0 
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jvLtifrALf , & i 
—?p-£$L&73LM&$, jULMfr-zruftl-yjiMMMo 

%7***». 

nvONa 
1c ^ ONa 

lb^lco 

(1X 4fc^# 3 iKl^&: 

—(1.3 mol );&£ 2000mL ®jgU&#lt> lOOOmL 
^#^>^=-£^(2.0 mol), 2(1.0 
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mol), Ahi3t#-, itififif-1..V1, 4ittf-itiL, hi3A 500mL _—__TK, if Ve, 

40-, 31 ft/ 5°/04.g.lik ( 500mL x 1), Ac ( 500mL x 1), ***IL 
Ac ( 500mL x 1) AA-, icaluAlik4A--T-A, AU*, grai-m-iti 202.4 ft, 
ift4-4k 3, 421-14*7j 99% , MS(m/z): 206.1. 

( 2 ). if-t4-* 4 04-A; 

1-e4-4J 3 ( 0.8 mol) g-f--  500mL -f-AvEVIAltit , -78 )1.-FiE 
Ahvi2T/.41 ( 1.0 mot ), Ahr3V-P-, JP:1Am 9'7,t ZJ-=#(1.2 mol), 
-78114# 30min. Pk144(1.0 mol)Ahrtiti _Eitat,+4* I' , it*If.f..4: 
A., MgA.A. 5 +at, hi3A4t4PLit*gAilLIEOLE-1, AAAIM-A- 
VAdg311 , M nit tAll' /PK, AA gt#4 , tit Xi , *A 222.4 AAA' 
41/ 40*-t-77 91% . HNMR ( 400Hz, CDC13 ): 	8.08-8.06 ( m, 1H) , 
8.04-8.02 ( m, 1H ), 7.63-7.61 ( m, 1H) , 7.60-7.58 ( m, 1H ), 3.95-3.93 

( m, 2H ), 3.40-3.38 ( m, 1H ), 2.55 ( t, J=1.2 Hz, 2H ), 1.64-1.62 ( m, 
2H ),1.25( d, J=1.5 Hz, 12H ),1.21( d, J=1.6 Hz, 3H ); MS(m/z): 306.2. 

( 3 ). if-t4-* 5 irt .27-A: 

44- 220 A,1- e, 4* 4 ( 0.7 mol) 4--T" 500mL T412 , *P4---F3Ntt,  
'I,  thamilitift4A ( 1.40 mol ), AceLl 	T .VS.***itiX, 	A.A t 
IP-, itAhittik.11013 20mL 	Ilit.-firtNilik,ift4Pie AA-AIM-A- 
¶ Fit, a-=-Ii,V16-AtiKA, 71(A, 11.71c A, icAciAittei-TAl, OtR, 
*MA, 4 1.) 204.8 kift,4`4* 50-14 *h 95%, MS(m/z): 308.2. 

( 4 ). 4-02-46/ 6 t4A: 

44-1-t!':7-4* 5 ( 0.60 mol) igt 500mL 97Xt , hi3A0.4ttittS If 
*Mk ( V3 1% ), 1,-1A4?--F0(40 A 8 A., Adli***-A-  TX, 
hi3A------A,97Witff, 17.K:, 11.71cit, fc,71cAlik4X--T-A, it#, Tif 44- 
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mol), ^P>^500mL— ILfifc 
##, 5%#Jt* ( 500mL x 1), ( 500mL x 1), 

( 500mL x 1) jfcjfc, $J£, *p*T#fiJ 202.4 & 
3, 99% , MS(m/z): 206.1o 

( 2 X 4 

3 ( 0.8 mol) $&-f 500mL -f t> -78 
(1.0 mol), ;fr,M2?¥J^^&(1.2mol), 

-78 30min„ 1*1 @1(1.0 mol)^^pf'J 
a, aifciUfc 5 *#, #*&**«••£• 

2# A, #£J 222.4 jfc,4fc^ 
^ 4,/^;# 91 % o HNMR ( 400Hz, CDC13): 8.08-8.06 ( m, 1H) , 
8.04-8.02 ( m, 1H), 7.63-7.61 ( m, 1H), 7.60-7.58 ( m, 1H ), 3.95-3.93 
( m, 2H), 3.40-3.38 ( m, 1H ), 2.55 (t, J=1.2 Hz, 2H ), 1.64-1.62 ( m, 

2H), 1.25( d, J=1.5 Hz, 12H), 1.21( d, J=1.6 Hz, 3H); MS(m/z): 306.2o 

(3X 5 

# 220 4 ( 0.7 mol) 500mI. f @|t > 
(1.40mol), JZLM& 

#, 20mL #AjMriWr 
fs|, JLTJK##^, ztofc, aMfr, 

204.8 5,^^-^ 95% , MS(m/z): 308.2o 

(4 X 6 ¥]&&: 
5 ( 0.60 mol) $&-f 500mL f *fr? 

:M»(*&1%), fL^^T*3M33fc8*., 
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4t, 106.4 ft., 4-41/ 6, IL4-h 86 % , 	MS(m/z): 207.2. 

( 5 ). 4e/4-4* 7 isAL: 

=} 11 6 ( 0.2 mol) gi-  200mL "Fitt , 4itt-r-FhPAILAR, 

4ei 16 AJ40 mL ACigA., .t-13 15 	Iti' Pt] but  , hr2A.g.-444 41,it —igA, 
AA 	.C1 T ti 4 AII 2 +at. 44.1E-All , AA-VIM-A- If Fit , 470, 
*-gikiluitt irt 4147104*, 14-4* g *0 i'J-5 °C la -F , 4tt+TM 5 
% 0 1.ffigA3) 1 PH = 3-4,M nit-AL451( 100 x 3 ), itP•if nnit-Atffx;f1., 

A;f4P1..-5°C vat, XaltAho 0.2 mol itt ( +) - (R) - a -X t.dik , 
4M-4-4*A 0 21EVIA -5 °C 17A T , -iflh 3 ,J• lit , 44- 	k-Vtikill4, ititec 

a*, 814*M A VIA, Ai-  t-  °S UPI tfik. as A 	,iil. AO/1h 15 1.1114*- 
/100mL g41 , 441511 20.3 k 1844*. 1844 *A 10 **IA Yi 44:6171(gfif , 
huAZIL4tOriftl . ";it;k PH = 13, nnitIPT51A;04-9-(R)-a-X t- ,  Ac 
)tilm lifitifti 1 PH = 2, nnt*Jr5i, --T-i*, otim-m(F)-(R)-3-(y-Ivk) 
-r)kukiepoix, in,a,ftitAttitillA-511 8.7 AAt!':7-11* 7, i*h 21 

% dctiD ' ÷ 66.80 ( c = 1.02, CH3OH ). HNMR ( 400Hz, CDC13 ): 

7.91-7.89 ( m, 1H) , 7.41-7.39 ( m, 1H ), 7.33-7.31 ( m, 1H) , 7.30-7.28 
( m, 1H ), 5.24 ( t, .1=1.2 Hz, 1H ), 3.40-3.38 ( m, 1H ), 2.55 ( t, J=1.2 

Hz, 2H ), 2.05-2.03 ( m, 2H ), 1.45-1.43 ( m, 2H ), 1.21 ( d, J=1.6 Hz, 
3H ); MS(m/z): 207.2. 

( 6 ). 4e44* 8 0 ,+L: 

44f1t/g'elig 6 ( 0.2 mol) gi-  200mL If Fif 1, 4itt-r-FhPAILAR, 
4rii 16 1.,/40 mi. AcigA., $13 15 3.12 Pki hut , ixtOt.,  I-444 41,it —igA., 
4.4:2&-"Fti4OLII 2 +at. 44.1E-All, xV144:61*-A- If Fit, 470, 
*-gAiPAitt irt 44N7J044f, 44-4* 	*OM -5°C is -F , 	--FM 5 
% 0 1,ffigA3)4I PH = 3-4,M nit-AL451( 100 x 3 ), ig`f nnt-Atff(51;ft, 

A; 4P1.-5 	la T , 	'KA ho 0.2 mol itt ( s ) - a -*tAk, 4V-4-4* 
**(72EVIA-5°C17A T , -itlE 3'J`0-, 4U kt Ott A , itikt4c4U44*, 
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106.4 6, 86 % , MS(m/z): 207.2o 

( 5 X 7 

MH6 ( 0.2 mol) $£f" 200mI. f Bff, 
16 &/40 ml, 7jC^>^, ^ 15 fo& J.#-% A, 

2*#. 
#fr*JW»$J-5TCaiT, 5 

% PH = 3-4,$ £®M^( 100 x 3 ), 
;^>&/MPJ.-5X>:*T, H'If.$;fr 0.2 mol tf) ( + ) - (R) -a-3fcZ*J&t 

flt#^j^^aA^-5r;«*T, #jt3'Mtf, *rtfe itan*. 
lsiLfkfr 

/lOOmL $&#], ##J 20.3 &4MJ 10 &}, 
;faXil#U£^1^>&PH = 13, ^^M^(+)-(R)-a-^^^, TK 
^^ik*^T^PH = 2, aMfr#f!l(+)-(R)-3-(3'-&&) 
TJPMfctf&iSr, &&JQ &%•![&&&$} 8.7 &4b&#n, 
% ,[a]D = + 66.80 ( c = 1.02, CH3OH )D HNMR ( 400Hz, CDC13): 
7.91-7.89 ( m, 1H), 7.41-7.39 ( m, 1H), 7.33-7.31 ( m, 1H), 7.30-7.28 
( m, 1HX 5.24 (t, J=1.2 Hz, 1H ), 3.40-3.38 ( m, 1H), 2.55 (t, J=1.2 

Hz, 2H ), 2.05-2.03 ( m, 2H ), 1.45-1.43 ( m, 2H ), 1.21 ( d, J=1.6 Hz, 
3H); MS(m/z): 207.2 o 

( 6 X 8 

6 ( 0.2 mol) $£f* 200mI. f Bff, 
4ft 16 &/40 ml, 7jC^>^, #) 15 fo&J.#-% A, 
%&££}&TM%J5LM 2 'hBto tjgLM, && 
^^>Xit*^|^7K##, #**^$I-5lCrtT, 5 
% PH = 3-4,$ 100 x 3 X 

M.-5VUT, WSCfafo 0.2 mol tfj (s)-a-3fcZjf&, 
#tfSU££-5X>>lT, #jt3'Mtf, 
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1844*-M A PIALAi-rfg n AR tik 4114 A 	 15 51144*-/100niL ,it,111;loth 
g311 , Atiti 20.3 kini4*. 1844*-M 10 11-4*-45:01-144tpicg*, *JAIL*,  
RA-1A IgA. PH = 13, nfit*irtmlit ( s ) - a -*.niik, Ac4NA kat 
AI PH = 2, nit*, --T-A, A!arkg-i!) (s)-3-0,-0,1yr/&*-itula 
A , I it, 47444-511 8.7A,4-02-4* 7, )11-t-3 21 % dab)  = - 66.80 ( c = 1.02, 

CH3OH ). HNMR ( 400Hz, CDC13 ): 7.91-7.89 ( m, 1H) , 7.41-7.39 

( m, 1H), 7.33-7.31 ( m, 1H ) , 7.30-7.28 ( m, 1H), 5.24 ( t, J=1.2 Hz, 
1H ), 3.40-3.38( m, HI ), 2.55( t, J=1.2 Hz, 2H ), 2.05-2.03( m, 2H ), 

1.45-1.43 ( m, 2H ), 	1.21 ( d, J=1.6 Hz, 3H ); 	MS(m/z): 207.2. 

( 7 ). 4-e4-4* la 0 ,+Ak4: 

0 

0 DMAP 

O 	Mk 	 0 	 0 NaOH m
i 

 

. 	 OH 	 OH Me0H W 	 ONa DMF, 

1a 
8 

14-  10.0 mmol 4t8eleg 8 *c? 10.Ommol ¶:=-Iiilif, lOmmol DMAP, 
gt 50mL DMF 12 , hvAit) 85r , A.* 6 4,  at, 44-1ESLA , *AA 
AffiA 200 mL 0-*Act , M 0.1N 4Jikiii)4/ pH=2 - 3, ut Zip* 
gyt(1oomL x 3), 4`4f44/L414, fti 4t412*.toklicita-_E---.)k , ICACIAJitiiii 

i'L AA-VW-TA (s)-3-(3'-*Aiiiig)T)k*Iik, IA-18444A 2.8 
A, ii7 6 ili 4*-#3)-*IL  * 91 % . HNMR ( 400Hz, CDC13 ): 7.8-7.78 ( m, 

1H) , 7.65-7.63 ( m, 1H ), 	7.49-7.47 ( m, 1H) , 7.44-7.42 ( m, 1H ), 
5.50-5.46 ( m, 1H ), 3.82-3.74 ( m, 1H ), 2.72-2.66 ( m, 2H) ,2.62-2.56 

( m, 2H ), 2.05-2.03 ( m, 2H ), 1.45-1.43 ( m, 2H ), 1.21( d, J=1.6 Hz, 
3H ); MS(m/z): 307.3. 

*±Ititt(s)-3-(3'-tAilkari)TIk*-kkg-T" 50mL ilt 11  n-t4 10 
% 0 Alt444eigA. 4mL 12  , ha A w a 2 ,INN- , A,LtIkap44-ill(s)-3-(3'- 
AgaikaP)TIk*-Iik4A.g. (44,4-4* la ), MS(m/z): 305.3. 

WO 2013/053287 PCT/CN2012/081963 
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15 AA*/100mL 
>&#], 20.3 lisW. 
4£#H$T5^>&PH = 13, (s)-a-£.&J&, zMMJ&S*. 
$^PH = 2, -f-jfc, ^#f'J(S)-3-(3'-^)T^Wa-
&, £&&#£!] 8.7 7, 21 % ,[a]D = - 66.80 ( c = 1.02, 
CH3OH )D HNMR ( 400Hz, CDC13): 7.91-7.89 ( m, 1H ) , 7.41-7.39 
( m, 1H), 7.33-7.31 ( m, 1H ), 7.30-7.28 ( m, 1H), 5.24 (t, J=1.2 Hz, 

1H), 3.40-3.38 ( m, 1H ), 2.55 (t, J=1.2 Hz, 2H ), 2.05-2.03 ( m, 2H), 
1.45-1.43 ( m, 2H), 1.21 ( d, J=1.6 Hz, 3H); MS(m/z): 207.2„ 

(7), la 

8 

# 10.0 mmol 8 fa lO.Ommol T> lOmmol DMAP, 
S£-f 50mLDMFt> 851C, 6'Mtf, 4fjtJgLM, 

200 mL M O.IN pH=2 ~ 3,&*&SM£ 
^(lOOmL x 3), 
-f-fc, (s)-3-(3'-&#*8&)T£JMk> 2.8 

91 % . HNMR ( 400Hz, CDC13): 7.8-7.78 ( m, 
1H) , 7.65-7.63 ( m, 1H), 7.49-7.47 ( m, 1H) , 7.44-7.42 ( m, 1H), 
5.50-5.46 ( m, 1H), 3.82-3.74 ( m, 1H), 2.72-2.66 ( m, 2H ) ,2.62-2.56 
( m, 2H), 2.05-2.03 ( m, 2H ), 1.45-1.43 ( m, 2H ), 1.21 ( d, J=1.6 Hz, 

3H); MS(m/z): 307.3. 

#Ji3l^(s)-3-(3'4fe^*0S)TJl4^It^-f 50mL f S|^ 10 
4mL t> 2 <M*h $Mft£p#f'J(s)-3-(3'-

TJPMMftSL (tfl^la), MS(m/z): 305.3„ 
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( 8 ). iftig•4* lb 04-Ak: 

OH 
O 	H2N 	DMAP 	O  	

HCI 	Aik  

• la  r--- . 	 OHEA.  it?* 	 °--i 1,1H 2  Et 	WI 	° 	hi  I-nipc1 
O 	 c 

lb 
8 

14-  10.0 mmol ift,+eik 8 *--T--  50mL 0 nikinnrit , hoA 1.0 til" 
PI±Mt412 lOmmol DMAP, *OA 0 - 5°C , titt-*--FiPA 10.0 mmol -it-ft, 
it, **A/1A 0 - 5°C 'FAA 6 +at, 44-1E-A.A., *All A.491A 100 
mL iej*Act , ft) 0.1N irtikikiMI p11=7,*144/LA, 7Jc4riA n 
at nigltirt(50mL x 3), ig`41-44)1414, M402*11.7Xik4-.5---., fc* 
alitteitit, AAAttgq-iti (s)-3-(3'-14-4A-44)T4Xtk,  tAttt-t 
ERI 4M-iti 2.3 A, i/ 81114*-**0*-t- 87% . HNMR ( 400Hz, CDC13 ): 
7.8-7.78 ( m, 1H) , 7.65-7.63 ( m, 1H ), 7.49-7.47 ( m, 1H) , 7.44-7.42 
( m, 1H ), 	5.50-5.46 ( m, 1H ), 3.82-3.74 ( m, 1H ), 3.62 (s, 2H) , 

2.05-2.03 ( m, 2H ), 	1.45-1.43 ( m, 2H ), 	1.21 ( d, J=1.6 Hz, 3H ); 
MS(m/z): 264.3. 

4-±ititt(s)-3-(3'--itikiiig)T)Mikiitt 50mL 0 A IN-4 
lOmL Usti' , AAkitkitt n itirt igAift] 1 pH = 2, * 	k-fiii 
1114*, ita, --T-j*R4511(s)-3-(3'-itittfiiiri)TAC-Xtkikiiik ( ift,4`41/ 
lb) 2.4 A„ 14* 80% , MS(m/z): 264.3. 

( 9 ). ii-t' 4-* 1c (64-AC,: 

O 	po13, DMF 
ONa 

0 H ith. 	• 	
0 

-P—ONa 
6 

8 	 1c 

it 100mL fel DMF )A 20.0 tifylt5t., *Oil - 10°C , *W.F. 

WO 2013/053287 PCT/CN2012/081963 

10 

(8), lb 

1ta 
8 

# 10.0 mmol 8 ifc-f 50mL ¥jZ*tiLZj&^, 1.0 4 ft 
lOmmol DMAP, 0 - 5"C, 10.0 mmol iHR, 

ft, ^MW>4^0-5X:T^ 6'hBt, 100 
mL ateM*. $ O.IN PH=7,#J.^^ 
@&&@B^M&(50mL x 3), 
flUMft-f*, aJtBLfcAMM (s)-3-(3'--ti-*.*»)T^4Mfc, 

2.3 && 87 % o HNMR ( 400Hz, CDC13): 
7.8-7.78 ( m, 1H ) , 7.65-7.63 ( m, 1H), 7.49-7.47 ( m, 1H) , 7.44-7.42 
( m, 1H), 5.50-5.46 ( m, 1H), 3.82-3.74 ( m, 1H), 3.62 (s, 2H) , 

2.05-2.03 ( m, 2H), 1.45-1.43 ( m, 2H), 1.21 ( d, J=1.6 Hz, 3H); 
MS(m/z): 264.3. 

#Jiii^(s)-3-(3'--H-JL*@l)T^^-f 50mL 
lOmL &3lt> 
0*, ital, ^ 
lb ) 2.4 &, 80% , MS(m/z): 264.30 

( 9 X lc 

& lOOmL tf] DMF M 20.0 - 10TC, T 
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hi3A 25.0 mL .5:-.1.1,A44,411# 30min 43.)-#thr3A 10.0 mmol 4-e4-40) 8, 

41t# 3 ,1,R -44,fiEkti, 44-A.AAlti 	100 mL itt*Act , M 0.1N 
ittliiii-AI pH=2,fig ZJiii ZA-Itli51(50mL x 3), "g'if-VA4ii , Ifl it* 
*11.7icit4-1--_-)k, fuicalitipt-T-A, AidiVeift-kig311444-511 
(s)-3-(3'-gfik4OTI*Iii, $J 20mL ultgit*, hi3A 10.6 ArtiM, 
10+ 30r 'FAA 2 'J,0., 44-1EA.A4hoA loomL AM, A_ 5t -F-0- 
i44-414, ita., 

	

	 2.8 A.,(s)-3-(3'Aming)T)kXiikrniii---7- _pk.--T-M-Till 
O7lk. (4 1c), h it t RI 4**,14* 85% . HNMR ( 400Hz, 

CDC13 ): 7.91-7.89 ( m, 1H) , 7.41-7.39 ( m, 1H ), 7.33-7.31( m, 1H) , 
7.30-7.28( m, 1H ), 5.24( t, J=1.2 Hz, 1H ), 3.40-3.38( m, 1H ), 2.05-2.03 

( m, 2H ),1.65-1.63( m, 2H ),1.21( d, J=1.6 Hz, 3H ); MS(m/z): 331.2. 

itif!) 2: ik44-#1(-)-(s)-3-(3'-41A4R-----4A)T)kUk ( WM 1 
ti(t 4-4* lc ) *-T-44-401-4- 

0.14-0(s)-3-(Y-410.40T/tXEMptik. ( 4-0.,-* lc) 10g, hri) 

1000m1 L414-M 71c, git4, -4-hvAlilInt 60g, t3')-gltic4, 4P/i3j44-  

#171c.g- 1200m1, g-41;fatitOititlic41,5,A1A, 	4:-T--  7m1 ir1*Al2 , 
*A3mt, hot, *--T-, )11, gill*. tOtr: 20mg/A. 

it'ff!) 3: (S)-3-(3'-rnikia-----4ei ) -T-)kuk ( i(t/g-4* lc) ecit4t 
*11-4- 

k -: 	(s)- 3-(3'-410.)T1tXEMAik. 	60g 

it,* 	 105g 

10003a 

4" I *AA *451 	I fei (S)-3-(3'-itif Mk 44)T IkWei ik. , it 
100 Iii 4, hvrA-T--  sot A-f--)f-it 80 lil 4 0 k --tis1,411-, AM, *Ail 
*I, 4-44-4tA 1 -3-MUM-. 

93'rit 4: (S)-343'-411k44---L4rOT4Xiii: ( lc 4t/P:47 ) ii'lit%fkitt 
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25.0 mL =-30min 10.0 mmol8, 
^#3#^^#jA100mL^f^7jCt» $ O.IN 

pH=2,$ ^*^@l^^(50mLx3), 

(S)-3-(3'-#*iSI)T.^£J&, $ 20mL ^A10.6M^, 
4fc#30'CT&y& 2 <M3t, lOOmL fiSfl, £5^T# 
^/fa0*, 2.8 ^(S)-3-(3'-^^@l)T^^^^ 

lc ), ® 4MML,;*# 85 % o HNMR ( 400Hz, 
CDC13): 7.91-7.89 ( m, 1H), 7.41-7.39 ( m, 1H ), 7.33-7.31 ( m, 1H ), 
7.30-7.28( m, 1H), 5.24( t, J=1.2 Hz, 1H), 3.40-3.38( m, 1H), 2.05-2.03 
( m, 2H), 1.65-1.63( m, 2H), 1.2l( d, J=1.6 Hz, 3H); MS(m/z): 331.20 

2: (-)-(S)-3-(3'-^*SI—#0Tl^S*> ( 1 
lc) 

M'J^(S)-3-(3'-#*SI)T^^^Jk. lc) lOg, M 
1000ml T|C, 60g, 
$7KJ-1200ml, *HL-f 7ml^^t, 
^Nfc3ml, ySs-JL, ^P#o MM-: 20mg/$&„ 

%&&] 3: (S)-3-(3'->#*i§l—#3 ) IC) 

*fc.3T: (S)- 3-(3'->#*)T.S^SMft Mi 60g 

$im io5g 

1000 & 

100 nffi, ^p^-f sox:^#^ so n $&$, &9J 

4: (S)-3-(3'->#*g|—(lc 
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k. -: 	(S)- 3-(3'4fakiP)T)k*-11. 	50g 

Lit.JA 71c 	 4000m1 

1000 A. 

40h 	-f *2441015(S)-3-(3'-zilfitiOT)1*-ftkOili ( 4t4-elig lc ) 
_i— 	1, hp it I ii4A-M 7.1c, 4.-iP4 1 pH g. 6.5-7.2, hriii-MA AKA. 
4000m1, hilA 2g 4-1-#1 g-EtiA, 4:4 15min, *WAWA, *All 0.22nm 
*41,5/Mita, igAgt4tt5t514-1E-41XPti , *1 PI tl 115°Chi311Y 	30min 
PIT. 

it'ff!) 5: 5ttA4IiitAtkiiika,#45t,14*-452MiPit 

( 1) IM4-444-412-k 

Wistar k A, , ** 250-280g0 ---/-**4#.4' 74, t11'- 
23-25°C, 	It 14-"iiVrtitbic. 4-if, longa lf- itt .-5-i-..1-4- tMCAO 4V . 
BRA 10%71(44LitA0 ( 350mg/kg,i.p. ), 	aL*4-44- 37±0.5°C, 

,K--he %ME 1 tt-Wif-  ikiik , 'ft MO X t'figiOttfh ifq7042LIIIX-t-1- 	6% 
Mc- ( C C A ) , AUtihig(  ( ECA ), AI Ph jOic ( ICA ). 44-  ECA it4LI 

*, 4=±_t-4 ICA hi,—iti, . A ECA _.E.I--,J• T1  , 44---4M 4.0cm, 
.1,11- 0.26mm fit II 4:41-tiedPiti, ( #1 0.1%1 VAIMittlii ) rrAt,31- 

Ti 4i4) ICA V) 1.85-2.00cm, Ter kliktAlifiVAic,kiik, F-Ekkrot 
/kg* ifita/A-A. . tkiti 2 ,1•11.4-4,1"z417t71 AAA, 444L ECA if- 11* 
ht ,+-1-  4-W Ti , ih 4#A.T=1 A 12  -4-* 24'1`R'° 

( 2 ) 93:-*0iiiSLgA 

kl,E*4)L0 12 ii: AV5ttifail, i1-.1##] A(  ( 100m1/kg ), 	itifq 
1 thitift ,:+elk 7 g-Ailt (25. 50, 100mg/kg ), 	it'ffti t ittiftig`l* 8 
g-..4 t1 (25. 50. 100mg/kg ), DL-3-(3'41)k)-T)1Xa ( 11114* DL ) 
*Ail ( 25. 50. 100mg/kg ) 4 12 ift. MCA FICtAtkifELA 10 0 
4t at 1:1  StA-.A . 

( 3 ) A;'(*-15iirtAit. 

WO 2013/053287 PCT/CN2012/081963 

12 

: (S)-50g 

TK 4000ml 

1000 iL 

^^**^4»<S)-3-(3'-#*»)T**lt*iL (4&Mfr lc) 
i—^nt» £^pH J. 6.5-7.2, 
4000ml, 2g 5^$l* 15min, 0.22^m 

ft ll5°C^3?lM 30min 

(1) 

Wistar *.&, 250-280g„ -f 
23-25°C, longa tMCAO &M. 

10%7l( 350mg/kg,i.p.), 37±0.5°C, 

Jlfc (CCA), (ECA), (ICA)O # ECA 
#f, ICA^—JL^0 £ ECA _h#—<h P , #—#.-£ 4.0cm, 

0.26mm BI &>&&;£,;£& ($ 0.1%£3U$-IUfc&%t) 
a#XICA#^ 1.85-2.00cm, S0J&r*Jfrt 

4kM 2 £ML ECA ̂  n # 
24 'hflto 

(2) g&fr&ZU&gi 
*.IU8UMM2l&: >i#$7|C(100ml/kg), 

1 + 1 (25, 50, lOOmg/kg), £;&#'] t 8 
^££(25, 50, lOOmg/kg), DL-3-(3'-&J|>TJl4£-8M ft# DL) 

( 25, 50, lOOmg/kg) -& 12 &. MCA |&#ra£A4ML^ 10 ̂  
WPJIUMi. 

(3) M4SUWM* #*!!£. 
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k AA* L4A•fli 24 +0'4, BF AMA-11510 , -A-*Pk*, ,1•0412  
AiitA-T-, 41--A-VAR-ODA, 6 	( %—g. %U 2mm/)• ,% *A.  4mm ), 
ZAI-T--  5m1 * -A-  1.5m14%TTC A. 0.1m11MK2HPO4 ittigAt *6 
( 37°C , 	.AG) 20-30 04t, -A- PA% 5 0.1414fh— ,, tl TTC *6 
4, isVitirgEl.fxL, 45tkiitig I. di L . **WM 4401, 
44141*-4-. 4-X--* 	itOsuEgiti, -X-3131(kho*N-hUctif*-45:,, 45tt 

)101,14*- 45: ( % ) = ( 4-*-5t449 '14-**452,---1-,K2014-*Ott-iffi0 
fei*-452,  ) /4-454•014-50014*-45:*100% 

( 4 ) 1Z-*ifik X 

kit 2 'IN Itt -11-:4Ci 24 'IN at4 , ig3115ttia gilt )10Z5E4*-tih 
33.8%. 41-1-)KlikVI/131)1Mstt 	A . -R-4&iit0sUE4*-45:0X-Ir2  
1 OA-  fi: 

1: ift VI g-AAtig-AitkifakS(4045t1.4*-45:0-ligh 

44-a, 	 IA-A/44g:: 	9-1#.144c432. 	9-1#.144c4g 

( 25mg/kg kJ_ ) 	( 50mg/kg ill ) 	( 100mg/kg ill ) 

4-t -,,E4* 7 	19.8% 	18.9% 	18.7.0% 

44 Q 4* 8 	14.6% 	13.8% 	11.8% 

DL 	 17.2% 	16.4% 	14.5% 

*J-Kili 	 20.1% 

4 g3/1 At if,ilikb, if44`liig 8 412 DL-3-(3'41,11)-T4LXiikilti AiLA--  
A it Tir 17A _1*trk ,JI-Mt.14*-452., 4t4-4i 7 slitA-14.-  AO tlk 44051.10 
4/1raoi, S A7Virt(-)-(s)-3-(3%0)k)T)k*.a, 	al' ift4,•=1* 8 ili(it f 
DL-3-(3'-021t)--r)ka, AIM S it V irt4t4-4/7 8 h 43tt fel 5-4-41A40, 
iTh R 41V ittift,44) 7 a4XV441-4A01-Atkifir-M-ii045tS4*40ifel'it 
A . 
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'fiMiMiS 6 >t ( 2mm/>T,^7r>T 4mm), 
akiii-f 5ml^# 1.5ml4%TTC 0.1mllMK2HP04 

( 37°C, iftjfc) 20-30 5 ft TTC & & 

) /^^^#J^£iHl#^*100% 

(4) $*£*. 

^ifiL 2 'Mtf-Mvil 24 
33.8%o 
1 #f^: 

411: 

#& Jlfc &.&.#•#* M M &.&.#•#* 
( 25mg/kg M ) ( 50mg/kg M ) (lOOmg/kg M ) 

4^4# 7 19.8% 18.9% 18.7.0% 

8 14.6% 13.8% 11.8% 

DL 17.2% 16.4% 14.5% 

*frJSll& 20.1% 

4b^#7 8 ̂  DL-3-(3'-|feJ|.)-TJUP-8MaPJIM^ 

4M*, S #^tf(-)-(S)-3-(3'-&JlOTJU£&, 8 Ilif 
DL-3-(3'-^^)-TJMU&, iMjBfl S #}%!&] 8 >£'1±A^, 
TS? R 7 
$o 
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riAitifil 12: ikittg-A la, lb, lc At#45t14*-1AittfriPtil 

( 1 ) r4;*04.11A.*-A 

kA,Jititifil 11 Otifff-F1144V . ka,iMm)-h 12 ill: 414-)Kli, 
AV $iaiii , ( ii-M-#1 Ac, 10mg/kg ), la ill ( 2.5mg/kg, 5.0mg/kg, 
10mg/kg ), lb ill( 2.5mg/kg, 5.0mg/kg. 10mg/kg ). lc .41.( 2.5mg/kg, 
5.0mg/kg, 10mg/kg ). MCA FilkitAtkifa4 10 4.41'114-*Ibicii_M-A- 
A . 

( 2 ) itAa.tilt- 

ro4k,14*-4501 gl X PI Wfil 4e -*dm 2 ,J,  iit-il-gtik 24 ,1,  0-4 , 
g5111 At la ilitt#45ti-4*-4507 33.6%. IM4K-f-,Kiia411-1-1-#45tS. 
X, -4 g5115t4Aii414 ke, , 4-iiit TT vA .K*tik ,11-0ittif*-452,4 iit#15t4A 

	

ill. b, M-444-412.iiit-iirvA1**41-Mkt+Mg, 11.4 	2. 

2: Lt.g-A MInVit.g.5ttAiliittifaklarOtS4452MIPA 

4f-X, 	 liti4t144c43:: 	041.144c43:: 	041.144c43:: 
( 2.5mg/kg ill ) 	( 5.0mg/kg ill ) 	( 10.0mg/kg ill ) 

la 	 21% 	15.4% 	11.8% 

lb 	 21.3% 	16.0% 	12.0% 

lc 	 20.6% 	15.8% 	11.7% 

*J-Kia 	 33.6% 

93; itifil 13 : 	la, 	lb 41:1  lc ifir-tilliagt193--;* 

1) iMiitit: 

if5L la. lb 412 lc ig-T--  Liti-M Act , OA 4-1A, A ÷A'Vtii , it A'01 
ill: 4.2mg/ml, WiLtill 1.4mg/ml, 3?2,4**kicii-44*-4 , *At 
5mle 

WO 2013/053287 PCT/CN2012/081963 
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12: la, lb, lc 

(1) 

11 4fcjfa.|&#M£^. *.*,181#^;# 12 M: 
$&21%fM£JL, 10mg/kg), la (2.5mg/kg, 5.0mg/kg, 
lOmg/kg), lb £fL( 2.5mg/kg, 5.0mg/kg, lOmg/kg), lc M( 2.5mg/kg, 

5.0mg/kg, lOmg/kg). MCA S0.#ra£A4fejkJ£ 10 

(2) tfJMLtfrik 

£*&#•] 40 *iL 2 24 

jR*attJWfc*4MMr 33.6%o it! 

fe&, JMW* JfcfclMM*, ML 2. 
^ 2: 

#& 

( 2.5mg/kg M ) ( 5.0mg/kg M ) (lO.Omg/kg M ) 

la 21% 15.4% 11.8% 

lb 21.3% 16.0% 12.0% 

lc 20.6% 15.8% 11.7% 

*frJSll& 33.6% 

13 : la, lb ̂ lcifa.#jfcl 

1) 

^la, lb^lc^-f>i#$7Kt» S&flMt 
£JL: 4.2mg/ml, 1.4mg/ml, 
5mlo 
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2) g*-.A*' :: 

AA ***az It 8 A , )111 --T--  AA-4-444t-ki<4LMAA A * 0 
ilig01.412Wkit, -f-  t'-4**14-Ibici4Ofif*452 P4.  RR . 
8 A 3tAg.--T"ft-iAM 0 iii 0/1_4124kAitg , -114)111*--T-  0.9%1,41 
4P'i 1-.44-A. * A —, it.4 3 A.o g-A liffSvt)kg-A V 48 ,J,  Itst* 14 
A.44tt —%k. 

3) --K5OL4S-4. ih 4004: 

-4-A-g-A AVOS4f--ie, AA **vial' %i4t-ktif=tittgall , **.g.-A 4 
48 ,J,  at, *htlAirLAL&I:-AA*0 Ili gt11.+744011.0 2 A44.15/ 2---4A, 
A 111i51A44S-if--ie, *.ifil t hit: YJA.ii 4, Ak1F4Ek-kilt --F At A4( 	, 1 t4 , 
4 itt'ir-, **-1,6 ), ,P44/ 11-451—*A-4-**RMA 10% 12  sli 97  

3-At ( 44*-Kt-43 8cm, V 1cm; =.4.,zk 371 ri 0.% —4-1-111i 03 0.5cm 
AL, irr_, At-Wv2 .::----  4tori3 2cm AL, attAthirvz4 ). -4--VT*.' 
AA* It't Ili ;IL/Ma/KA& 2 A ihtligM4511L4S.f.**-A4 14 A, it 

PA 	'titolih-Yr--, i&41-0J--ft; 	PA % =-4t fl- 	If- , 44 -W-:----rk; 
*1 	atifitt#-W, VA,Z34-20.1 	A , 37M 4-.0) 4-5µm, H-E *4, A 
4 1114i-A Ailligi4-4-4,-. 

5) MX-PM 

4MA A HMOS*,  A x1*-4-. irt it X Aft 4441 ke *AA-A*1k) nri 
50s4f-iz*ih *Jilt aM--kiirliel Ali , A-A A fii ikl IIIVITM6AM*115 
0/1.41214A)1.04iiih=t#A-A40141:15414A4ROPPiit4t-Piltifir-ittik Ph 
41-0121. 	8, 6717.1:17 0.1cm x 0.2cm ..f. 0.2cm x 1.0cm. A-**.A.--44 
48 ,J,  at , ft -14A Iliiiitt ili Al.4124A3X)tirt 4 A AO irtA4RIA-11-iffit 

CA-*, 3L44-4i1•=7 , *AlAiRlicte *g•-.4g 14 I:4W* 
14A*it1 Ili gt11.4/fAA)iirt 4 A A, AL*1 A-4--iir-t**4;k404, t4 
4-40J :tJ , *L 0A 	. 

ift-AM 411011-70/1.4a/a3k/lit 4 A A-T--**-.4 4 48 ,J,  atilt* 
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2) 

8 ^ ?kikt) #1 & 2ML^&$JU£, 4f-^J0.9%IUfc 
#}>£#>&. -£0 — &, ^ 3 ̂  48 14 

3) 

A !MU)WHe.*iLf> tztetiAM#, *Xfc*fitTXLM'( 
##*&), &&*&*&%.& io%t')if 

S£$£>&t (#;£•&# 8cm, 1cm; $hflM& 0.5cm 
At, ii^#-tonfl&#^WL^2cmAt, &£##*£'»#). 

14 A, i£ 

f'J^Stjk'f#-^, IMJL^iiHfeltf, •&#£•>£.# 4-5fim, H-EI&&, & 
j£ifcfr£3£i&lR9MMt. 

5) £ **Jjfc 

ft# A *i». 
JMWBe4«4MLtfiMMlWtiJSUb, *J$J!0EJ*i «WMfciM$4fr J& 

£h#]JLih:&, O.lcm x 0.2cm .£. 0.2cm x 1.0cm„ 
48 <Mtf, 4 K 
«t, £JSL«itto 14 

£JM8J&3Ut. 
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**T it-AA 4/10 A OillivfLUVlit 4 Y. 3k4 2 AIWIUtAik*A 41 
44-.. A xlii ti 	*-31- it *11J-iat ill.ti4 VIAL i;PEA.1**1 	IA. 
. 

it'ff!) 13: 1eeg•4ig 7. 1tig`411 815'. DL-3-(3'41)k)--i-)k*I01 k 

SLIIIIM 0V Pit] : 

ec ,11-atokftft) -A* 

4417414k: *XliJi tift4-4* 7. 8 SLittede.i311 , Pk1"4-#07#* 
L*0-,, 

ihe*** : 	A.1914',J,  di A„ 18-22 A4, AM/ , ii71-  # 	̀i9J4i7 t 
, -4,t4A-fit A-40,70.5bItile 	4431--:*tb*49 	.t-  giA. 22 ± 2r , 4o5ttgul. 
50-70%, ih WI f*, di t 	*i-h tlia 12  ,z; A*. 

4c 	*-1,1-  4e, ,+elea 7. iftig•4* 8. DL-3-(3'-0-1- k ( lt44* 
DL) _E--1.13., 	3,;11.1h 25mg/kg, 	tiit.411:101C5ttlaille 

44-4:4kg: -4-45144-412 25mg 3M hriVITACI 20m1, 43tAit '=3 t 
A., 	4-14,, 

*-44-1t41-: 	Sli 'Pi 

A e_J e,-A-4Yi 141311 tiff lift,-i4  *: 

1 4*--f 18-22g 4.1.1,1N A, 40 Y. , f* 4,-7J Milt, *.t1 10 A , 
Agg-44- 30 A., --f-* 30 A. 4 414 !I 15 nomiti'4 , g-4-411fh* 
50mg/kg.b.w itt hi, 6 e,-A-4;Minikift, i.i44--th 0.2mU20g.b.w, VA 'IN 

SLitlaskitt$* kit 1 3,;44 17,c _hit h )1111:0] #44;i4* , 50/4g-A, 6 L-A-4pt 
60 )-41' Pk] -g-iiiih 4#J6V• I* lit fil 41211t la. lit fii . 
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Mo 

g&W 13: 7, 8 & I)L-3-(3'-^^)-T^^S^t^ 

&«*„ 

18-22 li, #•&, 
#?iH&#^#-4aA22±2n, 

50-70%, iir/"&&lH&#+ '«&#. 

7, 8, DL-3-(3'-&&)-TJM&-& ( f^# 
DL)^.R, ^'J^25mg/kg, 

^^#^25mg^'J^p^7KJ.20ml, 
>&, $H£„ 

*W 

& & tb£4to fl _h*>] HRdUfr: 

18-22g #'14'J- & 40 K, ^Ji 10 K, 
£**# 30 A, -f# 30 *#&>M 15 
50mg/kg.b.w^^^tb^^JKJ£>£#, >£#*;# 0.2ml/20g.b.w, 

60 ft. 
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4105t4****01021 

iaIV 	0#3fit 	141-  (t) 

(A) 	-iM411 	i, `,12 A 	-iA,* 

%.1-',K if!. 	20 3-: 	20 ± 1.4 	27 ± 1.6 	35 ± 2.0 

	

4-t -,,E4* 7 ill 	20 3-: 	20 ± 1.5 	27± 1.3 	35 ± 1.6 

	

4-t -,,E4* 8 ill 	20 3-: 	20 ± 1.3 	27 ± 1.6 	35 ± 2.3 

	

DLit 	20 3-: 	20 ± 1.2 	27 ± 1.2 	35 ± 2.4 

il _.EtTIT Yu , 4 41?-t-ill 1 iiih Itig4**45ttlf.ii4N Pt, it fc,1*,1± 
14-e 

ICEPI tilt A 6 er.A-Vii3t4- 'IN Xi* ofk,fft fil irti-Ph 

*fill 	O*311f-  Of ) Alie/k7 ( # ) 	4001077 (0) 

ill 	10 	 5.79 ± 2.05 	40.96 ± 8.16 

4-e/E,̀ 4* 7 gi 	10 	 5.78 ± 1.88 	41.16 ± 7.80 

4-e/E,̀ 4* 8 ill 	10 	 3.91 ± 0.99* 	53.28 ± 11.12* 

DL ikl. 	 10 	 4.68 ± 1.35 	45.48 ± 11.23 

*P<0.05 --01-ifii4ii Pb ( t1044-  ) 

till*TITA.1J, Reg-, 41/ 8 ( (-)-(s)-3-(3'-0)&)-1-4&*-a ) i.E441? ih 
*AA ± Pi / A 6 kb 44Fli *4- -"F itt 	lit lit Iii 412 1411 titt 0119 4itt Ja ill4li 
kt, , W4114 ,, 

A46 PerA-tei A TM tfli MA* 

itifl 445-* 18-22g 4,1±,Js A, 40 A , a.411,0h Mil, *ill 10 A , 
1'g g-# 28 	, -f-  % 28 I:410 * Vi 15 04t4 , g--4-illiMig 
30mg/kg.b.w 0 A 6 Pb-A-4MMI41-  , ii4t-t7 i 0.2mU20g.b.w, VA ,J• 
S(4.4JEA.44-  $4 kit. 1 04t PA _hit hilt$Iii#4**50/4A-A, 6 tb-A-4Vi 
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MM #*(£) MM 

(X) 

sfrj&£a 20 JFl 20 + 1.4 27+1.6 35 + 2.0 

7 M 20 JFl 20 + 1.5 27+1.3 35 + 1.6 

8 M 20 K 20 + 1.3 27+1.6 35 + 2.3 

1)1. M 20 JFl 20 + 1.2 27+1.2 35 + 2.4 

#y#i? (&) mm® (&) 

10 5.79 ±2.05 40.96 ±8.16 

ftM7lI 10 5.78 + 1.88 41.16 + 7.80 

ft^8& 10 3.91 + 0.99* 53.28 + 11.12* 

DLM 10 4.68 + 1.35 45.48 + 11.23 

*p<0.05 ) 

*b, 

& a *-*4* n -r^'j ff« 
18-22g #'14'J- ft, 40 J?>, 10 J* , 

28 A, -f# 28 *#&>M 15 4Hj^, 
30mg/kg.b.wtf&e*]fc-&#J0.2ml/20g.b.w, 
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25 )-4' Pki -4-iii5010ii *MO ih4k4t, 

it X: 

IA -FPI I 0 A e_J PL-A-4A*4-1,  A, atiikk4--t- itt IPA 

A I Ili 	OA* 0: ) 	A alg* It 	autAA-f 
0: ) 	 (% ) 

*tngsgi 	10 	 2 	 20 

it -,1 4* 7 ill 	10 	 3 	 30 

it ,1_4* 8 ill 	10 	 8* 	 80* 

DL ill 	 10 	 5 	 50 

*P<0.05 -4 AlAii414 Pe, ( tl-F---**) 

itil*TTA1.4, RA-4* 8 ill*,  DL ift, A -F311-f A e_J pt-A-4A*4--F 
ittAngtbItia4vii110KA4-*45ttlitii4okt , is14.1*411. 

tit: *1 Ti *I.+ A441? 30 A.4 , 144-4* 8 ( (-)-(s)-3-(3,-)-
-T-)kuk) 40 DL ilt ( 3-(3,-yvk)--T-)kuk ) A-A-ac-x-altokftm, S 
7V4' ftlki-- %**.f6 DL *IC DL 7V*4. i--  R 4.4V . 
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(A) (%) 

*tJ&£a 10 2 20 

7 M 10 3 30 

8 M 10 8* 80* 

DLM 10 5 50 

*p<0.05^^-^Jji^tb () 

& JdkftSL, 48 i$3p DL &£WT#J 

&&: 4fc^4fr 8 ((-)-(S)-3-(3'-JfeJk)-
TJUMO fa DL iS (3-(3'-&&)-TJ|JMfc) S 



WO 2013/053287 	 PCT/CN2012/081963 

19 

45C 	41i 	-* 

I, --4,11I-4 -41256 Olaf tkilvtilkA Ittift4-4k , 	1 1 fir li--", : 
O

O  

OH 	I 

44 	A )j : (-)-(s)-3-(3'-111)-TIk*Itke 

2. 	>'J -4 1 0#itWit4-11*-4 ittLa 0#44- 0 At itit tt A 4-4.E TT 

4A-kithic4fiditti,44mike 

3, WI-40A-* 2 0#1titt Alt 412 fc,4ma3t ti AC Alittiegfak; 

Vuikii t1-it_ at: tf-tkat. ASA. gliklik. *AC ±—k Ant. 

AtEtfik. *kit. 4A-400., 1:113:40k. 4-fkiii. ifttkiii, t-ftfit, 

**fit $40k. 4.=6-Alik. 8-klitti,NA-kik; --IAA: *MC 

Xak. 401stAk. -4*-4k. Agnik. *iik. A----iik, n_--ak. 41, itici, A 

=Ink; ALOI-lik,  1:1U-lik. AgEink. *Alit Y1)k tAik. iCtit. 

4s1, it. 4- natii0kPf &AMA. 

4, 4MA-45cA-A-* 2 0#1tittilt -g—tlithitik. AM 0., Milk, io 

--F R 

* o 

10 
0 	 0 	COOH 

	

\- 	NH, 	 \,/\„ 

	

0 	 II 	 0 	 III 
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k I i 

1. VFB*N*: 

OH [ 

(-)-(S)-3-(3'-^i-)-T^*St. 

3, 2 0fi£tfSt, 

#*U&& 6 &*.&: *#.». «•&.». #-&.&. sfiNMfc. i£JU£. £ 
«*,&. *£.«.. SMUifc. AH^-lUk, £-#.(£. &#.&. &&«.. 
«U£. &#.&. #.«-&&, —xM.-. #»», * 
*.». #«. .%£&. :£#£. A—«., £,—A. 

iLJJSSt. 
#L«., 
4. #.»>&.*]#•& 2 ^riiW®, *+&#-«-•£,«.. «£«&. *> 

II 0 III 
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O 

O 

°, ,OH 
, 

II
P 	

OH 
0 	w. 

5, 410 	4'J-4 2-4 1211---=04-it044, -IthikittiFiA„ 4Mitik 

4 I 4-tig-, 4*-4-CIALOS4-51) fel ni1A--440., 4tik„ AltitAlktikkia 

im4V-51; ALAi-iiitik.4 I 1-0,,-4*-4---,tiittA.045100-11-44f, tr,  

A, A,T.:::_ftt, ----UM. _E-LEAttk, -it-fuit, A-fulkAL4*-fultkA 

AR-itl; ALA-4=1.4t-4, 1444-0/4444kOLOA-.11044-f1-440i,  tr. 4,k. 

54 . 

6, 4M4-45c41J-A-4 5 ffritiellakt Agita, 402-F R ffrITT: 

1101 	 0 

,c),, 	 0 
\- 	-NH2 	 \ COO .HCI 

Na' 
0 	 (V) 	 0 	 (VT) 
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0 

o w 
iroH 
0 IV 

5. fctetsufj2-4 ttt—*iti±A 

4JL U"#.*. ##JUWMUftiL£ 
Adfiiit-f*.*, I "tf. -ft-

it**.*. #&&. &T^Sf. —ZI$Ifc£.=.&6|«,6jE.Sj# 

SJ. 

6. *>Tffi«H*: 
O O 

O (V) o (VI) 
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O 

O 

°\ 	
ONa 

1
13
10Na 
0 	(VII ). 

7. 401*-4 1 M-4:4t4-11C0-.1 -4-;6 4 OttifivilAA A 4* 12  itt A ftl . 

8, 4.5c4A-4 1 m-itRA-11C0414-eci-littiftM ttia 12  ittA-Jf1 . 

9. 4x411-A-4 2-10 mitift 44#JA*1-4-g,. 4 rokiivtiAAzutiratoRM 

OpPithAM. 

10. 4x4A-4 4-10 #itift4+110JA-*1-6-%/44-hititytiAASLOCI-11110KM 

II* 12  itt A A . 

11. ---47M4*.taig•4*, -Itt-S-A-kt*Itt45(4114-4 1 OR, ,+*.ti,45(4114- 

4 2-6 1''(*—lAitt ng , pAsLA -1=_ETI-4-03-t00,4*-. 
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O 

O ONa PC 
II ONa 
0 (VII )o 

10, 4-10 


