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2',2-gvagliMft*ItA4$04-Vt. .4.Mg*ItlinfrMFFAO*4114,1 

10.10MJA 

tt*Vi* 

*acuT.Aitif-LIflAK, 	a    2',2-1 & A IJ 

* h ',/, i=sa, /,- -Jic-o-lItm),34m4* 	, •ix J ,-LP-i It A Fr YM-1L L V llf 

r.A.M-4-  [14-loWNHA,TiriTAtt, iii - Tr 	 TM)-T- LtraVAfriNtOlif:&D 

*IVA* 

risti.nri14- //_;-1,ACMTIfxitS., 	'Att.:4TRIALIt:,A-Ist '41 m-1484,,Ltm-TA 	 t 

xr[4]- 11T, 1 	'[IVA. d'amilfArm-APT- 1-rcvEri. L, N. T. 

A.Kti o FP tf,4rIVOIVAMPTAA-W-A-.WIL, T'APTTIL 4KNIA-Kr /I-tVoli -1M 

XVI-  , A•a- if•--,a)Rmiiist, -Lif`,Ik.01-TRif-L, 4  Fl  VA-  1&. 

)7. 7 	NfriTtIMMIWAA- Ilk  Fru  *MC 	IA.1114:VVMMAA1147 

" A. 1:1AA. 	:71 	8,1,L, kiXA2A. 4V2,1flinMAIL. VATM-14 

J7 V (HBV). IA V oic\ofri T Ni  (-miv),(± t tt 811' VI 	80%1% ±--, 	YV '15_ 

it, Its, 20%-14-4R-81L iAcillaaV-TO/ft, 41-1,J 1%-5°AS-W-TA. 

a1lItTA-4- ft)H“&>_<., RLVITArAPAT-f --  1.2 ZA, 4 

111)AtiftlIf--YA  0 	 WMFN 	300 /IL —soo t AK 	; rfu Ntf,411TY3 

'Itab-- , 	'Att.gaRF)--K. 7cItAllffM),JV '  	N. TEAM-TvtfliWA 

it, 	f-* HCV ns1+nY1 3%, f&i,-1A 1.7 tAgli-  T HCV, ft,la IA 

towAyAvoig 3.5 )Jim. tkfAK,riiit%)ft-li-M'I-MAV_V-A114-- , RKI —&-A 

rtfiL HCV ilEI ft+ YV 3.2%. 

HBV 411 HCV _MARX T HAM -14, )44-[1'(1AM*flAztK‘_, Tl'ifJ11] 

3)A TA• IN nfAti)A. HBV A Pf, P DNA YA 4 f4 (hepadnaviridae), 	J % 

JVA tit 4 U DNA, rril HCV ,A' -X YA 444 (flaviviridae) , YJ q  Ulu, RNA 
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yA44 o 	Fi Ilis iv, )7-i__LIA HBV h 	4);-( 	ri -I- v Yv ecro.Aift, 	1-_qA10 

'i- ,(1JF ( lamivudine ), az A 	t'; ( famciclovir ) , 	I ( lobucavir), 	NJ-thkiii 1 

( adefovir dipivoxiil), FTC (_-.)JsmoiceLifrumilt). FMAU ( .41, IT RAVPIA 

Ai). FDDC (41=INVANAVQ), BMS 200475 (wARANTA-ri) itef, 

14. 1 ( enticavir) 	Eli T HBV p HCV n)A -14- _   4\ IN, RA" n HBV Mg 

Alt44,11k1A T HCV imii±-,01. x4 	T HCV, i1i-07LEA, 	-4•A n.j.3yr A 	, 

F Ilis.U4n Hcv ifo-T- }J 	7WE it'. T U-ritikliAtiAtKfl-ft)t , 	U 

,- )Atillt/fX*WL)f , 1144R)TA1 -1-  40%, Aii•Qaq-Lx. 

Elk, 	'A'• 	aMPAt11-T-AM)-±-Ait —  it'   t Ill 1)01-NP4 '.1f4c'  1  EMI 

ho 

K FT EP -14 PCT/CN2007/001861 (AFT  1/4 ,I - 1 	 WO 2007/147336)t*EP i IA 

A 	if n—Q-  Ill Pi--c -- 	 fr] Fri idA, 	/LTFT — j7i-k-M\drl'Artift 1-11-talt+ILL 11-T 

tiri/0/-1-tAft, 	iAc)f T mg Lffn-T*4  . vsouv,Rvf)---tafx, ,o<-J- i-oilit 

nAi-h.-_AR AA , 	 JiAt',VIVIPEralft, 	rift "-I ht w28F Atiftt) 	IV, ( lo 

FIN'ttfrAftRYg 2.80%. IiIitILMIT,xtiji(-E, mg/kg) _En 	 1- 1 -Witi-'43.4 

	

_'10%, itii-E—q-L*/-1t-(±U4ANIA)-A-14.Mftn A Ft, 6   ,T, Itit tfiPt a . 

a0VO4A ,-, nT,2-A01446<tijj0-ItAYY.441,1 lJ MW14 

_LAPIPt4n 5 /RAMAT_ I Al_*_. 1 - .61.71.,-,u(xli4, PA?-41 !-EP-ct 4•5lN4 

I Ki.ift 1- 4b4-)17)-1011-VA)A-4 nt---1-VA- tt, )7AO'Ar, I K.if-Lf`AnthtfiJ 

Pir  0 	AV} 9n--  a PA 9 31 jg 3-10 n 2',2-APIWrfArliftftht+iPAIAL 

11-TrA4Mit, A_;.FIATIL MI-TrA 4 WO WAt . 

A 04 P4 4 

111k, 	acriJ Fl ni(± T ,11)t — AtIn 2',2-WAPAAdki'Ari j:ift*/-tt; 

*aomm— rinA 	AIRSallAn 2',2-ArtutirtArrtfitn ii 

*).J; 

*aomm__ — rini(± 	zot—fr[iLtofroANto).)-A-alip oinAt 
2 
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ffifttt, It',̀ '*aFIA In 2',2-ArePtirfArl ji-L,Pitti/FV/Nisto 

*aim -ff  — rl MA T 	1A71KaleA ri4J 2',2-Aritutire&l:iftftti(± 1J 
Z  mJ-T- Lffr.rifroANtom-a- ttlf.m.Att 	nwEr . 

*ail)] ri<J31-  —Fl k AT:  
-FAA-  tkc*a HA n—}J 0, *au)] AVOW I ffiJ:rii,J 2',2-AoPtdre<- 

j:4-Eftht: 
Ri 	s 	R3 	

X 
‘ 	I 

R2 

C 

I 

Imo, Ri [I R2 	11I Ai-Vg H IA C1-C4 nr-A, Mtg. Ri YV H. FM 
147A, RA H; 

R3 YV 	_/*— t T.tuIRR n C1-C6 nr-A. 	_/*--1[` C1-C6 rtrA_IRR 

J C1-C6 Jul,  	—1`11- A WI. 	T ikiN n C1-C6 Jr-A. C2-C6 max 

m.  	--t-T__Auktm C2-C6 Miljtg_ AA- 	-1'11 	Yft. I ik'N n 

C2-C6 ntimm, mta R3 yJ —toAtTmtxtm c1-c5 ism. —t 
AMt C1-C4 QV-AWN n C1-05 m-m. —tA. A 	A'1,q. TikiNn 

c1-c5 ri'VVI. r111JINWI. z11111 	fWIA'Ar1101NWI, 	tat —t 
AmtT_.)4_uuRrii,J a 4 tfiAP.Tri'AM. —tiAAt c1-C4 ,avitufx,fti 
4 tAIPT mr-ol. ,/,, 4 }W;9: 	MAR 	. 211111)1NWI. 2-T_TOINM 

MIA 2-#1T JINWI; 

X Yv in- 	Wt. T , 44)D 	F, 	4)La J 4 40[5CRn F. 
A*allA"4/0--1 -F*54., PAAIYA-VITA-AllAtiill''J)VI, ffiAMiii. 

WI_M-VtilAAtintiigJI, PA'AnlIA'EM F. Cl, Br fa I. 

7aFIAn 2',2-Artutire<roJLftitaltaa n 0-Fiftfth1JZ 	: 
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HO OH 
S 	OH S 	S 	 S 
N 	N 

H  C 	 4111 E 	IH N 	N 	.F 	
I 	I 
. 

O 0 	 0 

391-1 391-2 	 391-3 

F 

is 	1 	H 	. -N 	N 	N *F 	
ES  

	

N 	N • 
0 

393-1 393-2 	 373 

OH 
1 OH 

CNN I 
41 F  

CNN I 	. 	CNN 1 
 (

t,
,
,,

,_, 	. 
0 

389 391-F 
. 	 . 407 . 

S 	
F 

1 

/ \ 	. S 	 S OH 
N 	N  

O 

405-1 

. 	
I  

O 
Me-373 

. 	 , 

H 	ill 
0 

Me-391-1 

O-< 
. N 	N 

0 

frl 	
Me-393-1 . 

*a Erm 2',2-ArIVIiktAriii-LP-iltqc1=adit 	iscfl 	4 YA t-ih-  ptf-4 

ftl, 	MIA 4 IYJ -I A Ill  Os _-> ,IEW r/ic Fri i A PCT/CN2007/001861 (X riis- it. ,(0 1,1  WO 

2007/147336) niJ 	dip-F M_k_9,-.fx (so-). 

4 



WO 2011/116663 
	

PCT/CN2011/071851 

S 	R4 

Br— 	I 
N 	CO2Me 

RiN____s 	S-....r-R4 
Pi.___-S, 	Zn 	R1N..—S\ 	 3 	, 	I 	I 

I 	/2—Br 	 I 	/)—ZnBr 	 --1\1 	N-' 
----1\1 	 THF 	 R2 	 CO2Me D  /---11 R . ,2 	 .,2 	 Pd(OAc)2, Toluene 

1 	 2 	
4 

/Mtr 

a 	5F Ri LI R2 	0111-E-19  R4)V Cl-C6 rli'Jr-LJI. 

R--4 -A.  ,'-',- , 	I'M 	2-MRPIEPA 1 	Mif-M-x)`14P.IVI, 	'A —  2-MR 

A 	lit 	MI 	3 Afitii • V,I1Eift-H__ 	Negishi IN 0KL , 	-41 	1,1 	flitf 	2 ',2-AFIVI 

1115 WPAri 4. 

MIA 2 ' ,2-Aut IIVEM FP NI 4 YM.T4, Ai9laiiild.—-IP-A-611tM 

/ft, A-1=s--11J-FliifirlIqii.PAT_31. rEVIA'01- 1,9: I (NAP: T ) JUR nr=1 lb] 

4 	2',2-APVITii• FPNI 4a-4i ( U R4YvHT4AVLI-ONJ, /1-fkRIA13R il) (i* 

d--=:)0 

1-] 5-HTM-2',2-Autoltiti• ITN 4 TVARIX4-LA 	NBS (N-MR 

T=RA\m/g) awL, f4fIRPt4t-tt, -iVA1 4-MNitrklOztft irinT__Kufx,ft 	R 

17c 4a; 	17PfA 4a 	DAST (EI- 4144-L= LZOIA ALA VI fff fIJAR 	fElPfA 4b. 

__Li&JoAtitA FP -A14 	..NA DBU (1,8-=%A*[5,4,0]-1---4-7) 	Vi,   

f'4' 	114A):# 4c;  "IA' *( 4c A in-cpBA fk VI A-7,)%- W1-004cVc/f-L 111-11 , 

-1VtAifto-ift0. Pd-C Viift3iffqITTH,W+, -NRITM4Rift 	MI 	4d; 

1 JTH 4d a DAST 	1_-ftill4 1.141,,N 	MI 	4e. 

fli-Iji X 4c ,(±Ar*VP1H-40-7*,1 	tArk""Ifif-LaiTAT_ ,-LWL 

T4 	fElPf 	g.if-L-ii-tt 4f. 

IVO 4 )4 4c H.A-1=TVAI=A7\J+ 	-___,4,,f-EARWL Vinfq 	Mi P, 

-iA 	fopf 	il- _NtA''f-EM).3. If: VI , 14 fq 	17'f*TMift*-1A 4g; 	ift*tt 4g ---. 

DAST 	L'f_T fill4Yligliiit 	fl'i 4h0 

7.J1_1[X'N 	1 J'fz 4a A•Jr-1,- 11- 4.-U, 	R5x (R5 Yv C 1 -C6 'WA) A NaH i/F 
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Tr. Hy7At, T4 IJ')',-Vit,*_ ik 'ft I74 4i. 

OH 

I I 
Ri,........s 

,)-- I 
OH 

CO2Me o .."---N ,,2 
N CO2Me 

4 4f 

N BS 
K20s04 / 

0C14 
'PrOH -H20 

OHC 

DBU R 	S 	S I Se02 
I I I I R  S 

R2 Toluene 
CO2Me N CO2Me 

Dioxane 	 I I 
N 

4c R2 CO2Me 

Ag NO3 I m-CPBA NaBH4 \ 
Me0H/H20 CH2Cl2 Me0H 

O HO 
R1R 	 .....5 

I I 
OH I I 

/ \ RI-- N N 	CO2Me 
CO2Me 	pp y . .5, , I 

4a \ I.:12H 
H2 

R2 N 
4 N 

	CO2Me 
g 

DAST R 
OR5 

Pd-C 
r 

CH2Cl2 HO DAST I 

CO2Me CH2Cl2 

4i

S~S I I CO2Me 
R2 	N N CO2Me R1,.........„5 

4b 4d I 	/>--<\ 	I 
.."--- N 	N 

R2 	 CO2Me 
DAST 

4h 
CH2Cl2 

I 

I 	/>--(\ I 
N 	N CO2Me 

4e 

),A IA 4 4 ffla, A- uxt_a-0,--rym_tj-,p1Aalemn 2,,2-Autw lrfA 

-a _:if -L, Pc- lt n Pc- JA (iffa_-_.-, iffonfiniffn_E): 

H2N 

R i s 
R s----..r 	3 

1\  \ Ri.„....,,s 	s 	R3 

I 

pe, . .2 N 
I 

X , 

R27--N N 

0 
N 	CO2Me K=N: 

4 I 

6 
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littti--1 

S 	S 	R3 	NaOH 	Ri. s 	s_
Tr

, R3 	(C0C1 )2 	R 	S S-...." R3 
1 1)—‘1\lco2me Me0H/H20 	

R2
. NN-jj."c02H 	CH2Cl2, Cat. DMF 	R

I 
N

—<‘
N

_It
,coci 

 

4 

0 N  H2 zAz,n/NaHCO3 

X 

R3  

I 	/ 	\ 	I 	H 	/
x 

N 	N 	N 	N 

0 

I 

SON 

0----NH 2  
R i ....y.s 	s 	R3 	NaOH 	RN 	s....7{IR3 	X 	 S ,..._s S 	R3 	x 

i I 	H Me0H/H 0 	11..„„,..11, 	 I 	/ ,11-Ki -4  
R2 	'" 	N 	CO Me 	2 	R2 	" 	" 	CO2H 	 N 	N 	N EDCI 

O 
 

I 

ifiF 0 -E 

4 	_LAaq-LA 	Ri. R2fH R3 '5:k_i_LPTA. 

R-4 IfiJ ,-,- , 	isIEVV 2',2-A[901FPF0FriNh 4 41=/WyKAY, AtV±VIIUL 

_-__V-f4-6V-Aft-F, ,- 4--cVaAP_III-R-r-RRWL, 1141 9JialeAffi 	2',2-ArPt 

4L,44-f-Kftt ; 

AA-, 	WA 2',2-APARI TV TEN' 4 -L41=7.1<iif-EYvtiWkiYA, -1AF0 

*NA4--- WiWf-EYvNC41, MAX  rii- 114t-T1N,IVEVO*aleAffi 	2',2-Aapt 

AA-, 1-1 WA 2',2-APARIFPFOFPNI 4 	.7Jofqwf-yJtrwirr,Tro, i„orw±.4-' 

10111 EDCI (1-L4-(3-_-_11IMANA_) 	'it_T1MMOM) -1-2(1.--F ,- 11-R 

--1Pgi/F# ' 9J*aFA PAA 2',2-Ar901y-IJA---t:wtft It. 
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*aEmilan)pv4 n 2',2-A[9114/1-,M-Wri'Artiftft'lt A F14.HATIL 

L till-TAM-4441N ffn-TAM-ITTIVA- tt , A- )f T Mq 7)1011-VA411 N tin-TA, 

ARIIMPLA'14---1A- 4-Lftltn-M-finti-ViTrifl, 	iii - Tr 	VIZ  M)-±-- LVg-T 

AfriiplW011-VA.M.Aht. 

*aleAktf)t—fililLOILffilAfkAN)11 .114M, iNArriLtilTAAN 

tEr.rilIVAtVftT'MTM-AV'nao]r[4]2',2-xIntotike<Tijkftht. 

*aCHat—filifILLN4  friiA N WM-  titt llif A rilIev Mi. Pit , i0i4Pit 

2mqvAvi n*auA_E__k 2',2-APAPtiktATEI-- if-Eftl1Ji=1 n — frhAfriiii/F 

yvm-tb-m], 	—ice a 	vor_oscm. Num. hli 

MAI. IILVAM. MEAM. ',//01M-. -1011.ftltiAi TJAPUW4.KWAn IJ 

r-IJ'   	1,1*, 	44 1J)5- - filigNAPitO, 4#0-ALAI. iNvkl-P.I. VA. ") 

A /4.- . 

'_g7AV 

*aFIA -a--kt- 1- A -T —Jwririn 2',2-APIP lroroi-tt, flEVATcP 

1,17ATAIMITA-11-inkM, FAA TWifkitittLt011-ThAfrirAltittNtRIA. 

a HA A 	ilis A N.  4 014 PCT/CN2007/001861 ( N r/T,-  %z/6J ,'-' WO 2007/147336) 

PAlz) 	I n/fi:ciftfti-t-ttlibL, *alEAPAA'angtOn 2',2-AutotireErR, 

ftl-tAN4ITUILLMITAM-4- Mttn 4 Fr , -1A- jii-EP-1 11-ttliPARN)±011-TA 

M-14ri'VA- tt, 	IEI  EhT191.0A_LAM, T.41_, ritiMURII- 1.714-1CIMIM 

FA, AUTN1.44-LfthtttflPTAFIVWKi, _VATT- Ttffri'Viraiiti:1:. 

Af2Mfa4 
I 	in Mft,H.-'f 'Alii#1,1x4*allAfFiR--)::- KC 114SaliThf,MIU Tj'zi-t - 

hi Vil . 

f-E*4491-Z-Vfifil 

AiiI !JA-'.Ai#L1 	, NMR 	Varian 	i'L--- n Mercury-Vx 300M az*j 

,NMR 	t-/)-\- : 8 H 7.26 ppm( CDC13 ); JkliVEr Agilent 1200 Quadrupole LC/MS 
8 
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A)* a # a ; i4 Alit  V Eli _EA 'ft '44- IA Alli 4 1)11;t; TLC N- EE PiTrl N IR Eli [±1 

Al ft -,̀-A OR ) 	I 	avwziA 	)----, li ,'-' HSGF 254; ift*VV-Lit)f 11 

ma-c-fgRA itIA-; 	i -  4 	1T '(t   I  I-3jr t )±r-, )19 	 161  zcx-11, 200-300 Fl . 

$.1-4-lififYli 1 	1:1411* 2'4-A64-4410 EFINIYffifil 

(1) 5-HTm-2',2_Arivt_4_FprkFrm 

s 
Br— \ 

N 	CO 
2 
 Me 

S 	Zn S 	S 

( 	

	

—Br —"- 	/ 	ZnBr 

N 
	 —N N N 	NCO2Me 

Pd(OAc)2  

lk a it Zn ') 	(84g) klAfli 2L E--.Mfk 	, iJHAKOT THE (600mL). )41 

1,1rWili 60°C 	i, TrAllAt 2-Mr9VAT (200g) 11<1 T 	0 THE (60mL) VA, 

n 3-4h )Jr.)-E, 	R Tfc fihiaL 1.5h. PAT4W4)1IMUf1J —g- 2-M-5-RTM 

[111-4-FFE LI • FP•Mh (233g), Mil , 	(9.4g) fillE.-- TVA (22g) 17T'i FFIX-  (1.2L) 

V '--- 	)i1111J 80rc-85'clkAaWL 1-1.5h. ;/7U9,ML'HFI, A JIL&WL4 

MA 5% HC1 (2L), 	ffl 	411A-11 , 710tUr Li, zAhiIkko ft44,11.h-11, 

5% HC1 Aa, /P-If41 f 1,1 —  :i,-M-LiFEAtt, 	T FIlin IMPFIT4— ALEVf 

(162g), 	RPYv 5-HT4-2',2-APIPAT-4-FPrOFPN, 	 1-%.1“1k+: 69%. 

'HNMR(CDC13): 6 1.00(s, 3H), 1.02(s, 3H), 2.03(m, 1H), 3.17-3.19(d, J= 7.2 Hz, 

2H), 3.96(s, 3H), 7.46-7.47(d, J= 3.3 Hz, 1H), 7.87-7.88(d, J= 3.3 Hz, 1H)0 

ESI-MS (m/z): 305.1 (M+Na)-1 (Ci2H14N2Na02S2T9,1A: 305.04). 

(2) 5-(1411-2-ITIMAM)-2',2-APVIAA-4-11MITINFI 

NBS CS`  
I 

Br 

N 	N 	 OCI4 
CO2Me 

E
N
S  

CO2Me 

5-P-1-T4-2',2-APAIIAT-4-FPFO IEPRI (2.2g) 	 VT RIX-AA (60mL) fp_-_-1,g( 
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IThiQ (20mL) c", MA NBS (N-MRT_—_,-  AVM, 1.8g)fH AIBN (1 	C_-:H 

TM, 0.2g) VI, Ji0,11-1A 3h, TLC70/11.1aqi9 -E, 	.IVIPM141 R-1-t)ErL 

ZAhfAff, )Er7m3tlIttri, 	TOM1, ffif1-4:.-/-t'Aft-tVfiEl'fiL,ift,f41  

— A -EK.- 4 	5-(144-2-FPANM)-2',2-A0114-4-FP 	11111.ftri (2.8g),  

0 

1H NMR (300 MHz, CDC13): 8 1.03 (d, J= 6.6 Hz, 3H), 1.23 (d, J= 6.6 Hz, 3H), 

2.24 (m, 1H), 3.98 (s, 3H), 6.11 (d, J = 7.2 Hz, 1H), 7.51 (d, J = 3.3 Hz, 1H), 7.90 

(d, J= 3.3 Hz , 1H). 

(3) 5-(1-T_M-2-1111 NJA) -2',2_Aupt_4_FFirkFpnr, 

AgNO3  
Me0H/H20 	S 	S 	OH  

5__ 
	

0-- 	I 
c  

N 	N 	CO2Me 	 N 	N 	CO2Me 

5-(14A-2-FMAX)-2',2-APVAI-41+1  il• FPNI(235mg) g- 	T Tiro- (7mL) 

, MA* (3mL) RI AgNO3  (435mg), 'i1 --rarA 48h, TLC 10AliXi-t0i 

gj-l-aq-L)-±-L. awd - .,__-I&, MAMIfiffif41 4-tfrAcf-4ff, ZAZAri 

R,3̀ -14X, 	1- 1)=441-1.4t1, 	T AM461FiffifT4Ift-It),21 C- A1141— Jd ritm 

47c 5_(14)1-2-FrimNm)-2',2-Anot-4-Frim9Frimr, (81mg), 11:1-k+: 42%. 

1H NMR (300 MHz, CDC13): 8 1.00 (d, J= 6.6 Hz, 3H), 1.20 (d, J= 6.6 Hz, 3H), 

2.21 (m, 1H), 3.96 (s, 3H), 5.32 (t, J= 5.4 Hz ,1H), 7.50 (d, J= 3.3 Hz , 1H), 7.90 

(d, J= 3.3 Hz , 1H). 

(4) 5-[1-(2-11P4,01MM)]-2',2-APVIA'-4-1111  i • Fliffi 

e I 
N 	N 	CO2Me 	 N 	N 	CO2Me 

5-(1-M-21EMIAM-2',2-X1014-41EPi• ITN' ( 1.2g) g- 	T FP T-  (somL) 

, MA DBU (1,8-_—:4[5,4,0]±—g-7, 1.5g), MA 1A/Ag.wL 3h, TLC 

mliaq-6±--L:. a .t,fAc - )Erz:roz:ftraff- 	, 	yiiiir'7J(, 5%grofrot Fit--m. 
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7Kaa, TAi%kl", 0 1-W_-fi-11Rril2'1,)i- Ift, IFI'rff — ALK-fA 54142-Fp*, 

N);#41A-2',2-Aut-4-4-FMEpAk (0.73g), 11if<LIk+: 79%o 

1H NMR (300 MHz, CDC13): 6 2.06 (s, 6H), 3.98 (s, 3H), 7.31 (t, J= 1.2 Hz, 1H), 

7.47 (d, J = 3.0 Hz, 1H), 7.89 (d, J = 3.3 Hz, 1H). 

(5) 5-[2-(3,3-_—:Fp*_wt 7S-GM)]-2',2-Ara-4-4-Fprk,Frim 

Es  Ni 	N 	CO2Me 	
N 	N 	CO2Me 

5 -[1-(2- 11111 M NWI)]-2',2-APVIAA-41ThirkliFF Nr1 (426mg) V 	TXM(25mL) 

, MA m-CPBA (11artatAlt FM, 600mg), './1111 g.WL 3h, TLC 7AA1R 

	

Fkj-±--do 	3]).30,1]%friAri•-VMfilliVfilivari•-1AM710-'14Aila, 	ffl 

	

'tJ-L)21--  , 	-114M1, PM4111)---/-1-t_frird1)21-- PiAift, 149J — ntmFiplid ') 

5-[2-(3,3-=-1EM4ALrA)]-2',2-A001-4-1EP il•FPNI (300mg), 	-1:-J-N'ilk4,: 

67%. 

1H NMR (300 MHz, CDC13): 6 1.23 (s, 3H), 1.56 (s, 3H), 3.99 (s, 3H), 4.42 (s, 

1H), 7.48 (d,J= 3.0 Hz, 1H), 7.89 (d,J= 3.3 Hz, 1H)0 

(6) 5-(2-T_M-2- FPX N M)-2',2-AntUlt-4- FP il. IT Mk 

HO 
----1/ 

O 

E5—‹ 1 

	

Cs 	I 	 N  

	

NI 	\ 	 N 	\ 
N 	CO2Me 	

CO2Me 

5-[2-(3,3----1 Erl 4-*VC LrA)]-2',2-AFIVIlt-4-1E IEV TE NI ( 2001ng ) VT FP 

r0- (150mL) 	, hpAlPf-011 Pd-C(10%, 10mg), Vil-A5-E,3YRANELI  &WL 

5h, TLC A'itilaWL51:0 N2  	iri, a) .LIA - ._,_t-&, Wir-M44, R--1-ta 

Rtiffitfi, fq — jdntwi 	5-(2-7.m_2_FrimNm)_2,,2_ApiciAA_4_Frit*Frim 

(200mg), 	JEilkt-0 

1H NMR (300 MHz, CDC13): 6 1.34 (s, 6H), 3.51 (s, 2H), 3.97 (s, 3H), 7.47(d, J= 

3.0 Hz, 1H), 7.89(d, J= 3.0 Hz, 1H)0 
11 
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(7) 5-(1,2-_—_if_M-2- FFMN )1)-2%2-W9114-4- FP &FP MFI  

OH 

CS)S 
I 	OH 

Es 	1 	 .. 
N 	N 	CO2Me 	

N 	N 	CO2Me 

5-[1-(2- 1EMNWI)]-2',2-A014-41EPF0 FP NI ( 500Mg) g- T Pi- N *I- 

( 2omL ) f r*(15mL) r[4]Niff-Ai 	, _EAgAi4 	MAVi• " (25mg), 

N-FF1 41-N-VEN * (NMO, 50%) (550mg), '11.&qzitA, 4A- 7 TLC 

CjIli&W6. ii. 4 	it a4MfrIVAPicgf-A4X, ZALAMIR_-_-, 1- 1)M 

MX, itfritr-giicaa, TgatAMV, 114— N.1-,-'LEEPIkt 5-(1,2-_-_- T_A_ 

-2-1EMAM)-2',2-A044-4-FIEVEriff, (494mg), /-if<1-1k4': 87%. 

1H NMR (300 MHz, CDC13): 8 1.21 (s, 3H), 1.53 (s, 3H), 3.89 (s, 3H), 4.32 (s, 

1H), 7.49 (d,J= 3.0 Hz, 1H), 7.89 (d,J= 3.3 Hz, 1H)0 

(8) 5-[1-(211111 4 Mt( M)]-2',2-A[IVA-4-FM FFE NI  

CHO 

1 

i CO2Me 	
N 	N 	CO2Me 

5-p-(2- 1VINWI)x-2',2-A014-4-FPFOFFN ( 50mg) 	-T=1/4,4,  

(5mL) c", MA_-_- 	'[-LM (30mg), 	ijkl&qi 3h, TLC 4011.1ff:+4)1*&qi 

."--±-L. 	&WL4A14, 	qift)Er=il-SOEIEIrtM-"MfiSif- ft-Misi  1--  (76[1, 	/ 

LFOLNk = 5/1M4AtIbLitON) Alff-Ott, f4—ALA A 541-(2-FrinAN 

WIA-2',2-A0tot-4-FPFOFPNI (31mg), llilk+: 60%. 

1H NMR (300 MHz, CDC13): 5 2.10 (s, 3H), 3.97 (s, 3H), 7.57 (d, J= 3.0 Hz, 1H), 

7.96 (d, J = 3.0 Hz, 1H), 8.49 (d,J= 1.5 Hz, 1H), 9.69(s, 1H). 

(9) 5-(34M-2-11111*AM) -2%2-W914-441  MVP MI4 

CHO 	
CHO 	 OH 

	

S 	I S 	 C 
N 	N C/>— 	I I 	 CO2Me CsuS  

N 	N 	
N 	N 	CO2Me 

CO2Me 

12 
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5 41-(2- 1Thl MA IAJ WI )]-2 ' ,2- A ft  11',1 -4- FP rk"Thl Mk ( 122mg ) 	Al A 	IJ IT Mq- 

(80mL) 	111 DMF (10mL) riTkr*VM", tAfiti-LA Pd-C(10%, 10mg), 

v,"---otmwAiriaar\L--iti-k. m_-_ix TLC fv11.1a.±L, N2 MCP, a 

wLIAL-1-A, AA-iP1 , 	:-/-1-t)lr Li•-Lffiftlf VI, 7.103ta=-- ilx, itAltrg. 

*AA, TICIAMIT4-3d1_,LfiFEIVM 5-(2-FIEIVINM)-2',2-A494-4-1EFI 

il• FF[Mh (123mg), 	3d -"it  Lk+ . 

4R_L -.  )--- t (123mg) V 	T F11%-i (25mL) 	, VjW6- IIFF jig A fijj VA VI 

(300mg), Wirk&Wi 15min fi , fi. 	 77J(*, 'ffiawz 3h, TLC KxriawL-±E 

awrhilitmlfi, q-IVA7M4ff, ZA•LA45-EA'Alik, J-jiM- tIttli, 

t'NfritizA7103ta-fi, T):A16'..14M46, ' -3E)L-LAIEPM 5-(3-f.JI-2-FM N J1) 

-2',2-App-4-FPFOFPNI (32mg), 	V_I4;: 26%, it, _AJ-L„ ATE 	VI 

&wt. 

(10) 541-(3-Tm-2-FpurArmm)]-2',2-AmPA -4-Fpil• ll 
CHO 

OH 

CS 	I C
NN CO2Me 	 NN 	

CO2Me 

5-[1-(2- 	MA N WI )]-2',2- A *Pt -4- 1111A IT NI ( 300mg ) V T FP NI 

(300mL), -W7-'6*-IP-F Jill Ad V,I(-n11 ( 200mg), MagAL 15min V, 	 

**, 'va.aw4 1.5h, TLC louw6±-r.,. &qifikti-Fti.q6 ii, 0:-/-t)f 7K 

fAff, ZAZAki-EA'*-1[R, 	1--1)=MV-Lfli, '11-_Iti<1,1,71(itavi, Tgid.'1W/PM-4, 

T-4-AtAiliAlt 5-[1-(3-TM-21EPVNAV)]-2',2-Autot-4-Friil• TIN, 

(198mg), P# 1-1k4e- : 66%, /wLift, 	itilvEr  TVR&O 

(11) 5-(2-41-2-FMNX)-2',2-A1M4-4-FPi, FM 

HO 

s 
	

S 
N 	N 	CO2Me 

	CO2Me 

13 
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5-(2-TA-2-11111 )A A M)-2',2-A0114-4-11MITI NI (63mg) '- T ---14( 11PQ 

( 5mL ) 	, M(*',/trif IA _LAW-K- 	AhriE1-  #14-L_---  LZAOL ( DAST, 

0.1mL), 1XmaLc in, TLC IMIAI,M*aFk7co aOttNfillfAv'A.11)1).Kg- 

WiL-IX, ZALNAIR, 	1- 1-# 111.411, TAW-Ail, R-1-t_frIlRf),21'fi 

Otift , f'41— AIL:4-f 	5-(2-41-2-FrolOA)-2',2-A0114-4-FWPfiri (20ing), 

14/1“lk: 33%0 

1H NMR (300 MHz, CDC13): 6 1.39 (s, 3H), 1.46 (s, 3H), 3.69-3.77 (d, J = 23.1 

Hz ,1H), 3.97 (s, 3H), 7.47 (d, J = 3.0 Hz, 1H), 7.90 (d, J = 3.0 Hz , 1H). 

(12) 5-(1-51-2-1 	AIM)-2',2-Aelit-4-1EP w • Frifft 

cs 	
1 
	0H 	Cs>< 

i 	\ N 	N N 	N 	CO2Me 	 CO2Me 

=1F; 1,1*'J,YthVil 1 (ii) niy,T, 	o. 5-(1-fm-2-FrimNm)-2',2-Aelt 

-4-1EMEIEWIYAT4, f)41 9,15-0-(-2-FruloA)-2',2-Arg14-4-FIEVEriffi, 1-;T: 

LR4: 42%. 

1H NMR (300 MHz, CDC13): 6 1.07 (d, J = 6.9 Hz, 6H), 2.24 (m, 1H), 3.99 (s, 

3H), 6.21-6.39 (2d, J = 5.4, 17.1 Hz, 1H), 7.51 (d, J = 3.0 Hz, 1H), 7.92 (d, J = 

3.3 Hz , 1H). 

ESI-MS (m/z): 323.1 (M+Na)+  (C121-113FN2Na02S2, 	A-1/fA: 323.03). 

(13) 541-(3-#1-2-ITIMNI4V)]-2',2-Aell-4-1+I i• FM 

------,7's0H 

ES

i 

 e 1  
— CSC 	I 

CO2Me 	 CO2Me 

-11),A n1,1 	4#11 	1 (11) 	ni.J ,i, 	o. 5-[1-(3-Tm-2-FFimmtcm)]_2,,2_ 

xJ(r9114-4-1EMFIEIROAT-1, 44fg 5-[1-(3-#1-2-FlEuINWI)]-2',2-A1IVAI-4-FIEF 

• Tiff', 	1#11k4,: 	83%0 

1H NMR (300 MHz, CDC13): 6 2.07 (s, 3H), 2.24 (m, 1H), 3.97 (s, 3H), 4.89-5.05 
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(d, J = 46.8 Hz, 1H), 7.51 (d, J = 3.0 Hz, 1H), 7.61 (s, 1H), 7.92 (d, J = 3.3 Hz , 

1H)0 

ESI-MS (rn/z): 321.0 (M+Na)+  (C12H1,FN2Na02S2, 	Ai fA: 321.01). 

(14) 5-(1-11PAM-2-11MNM)-2',2-APVt-4-1Thli• 

OH 

'MINI 

c
Se I  Si  	O- c 	e 

N 	N 	c02me CO2Me 

5-(1-TM-2-ITI MN )1)-2%2-W11n-441  il • ITIffi(55mg)frl#111,FP');'Z(0.3mL) 

V- 	T DMF (l0mL), V ( 6*7III-F ri 'it _ Er 1 MA 	hi] A NaH (60%, 50mg), 11 

1 	I LIRqL 6h, TLC 	-'A[ia) .L')=-L. qL 4A-)Er' it frI 41 11-M1 V- A 4 X, L 

.K'LM147,(k[X, 	f;4"fjttrl , 	3j YJILITIj*R-11,tfrIftMAKailro 	- 411,4-11-.)L71K6ILF0 

q 	T ')',A1. , 	dJoki%M , tn. )-- i-w_Nt v4 09T ( 	IAlEI ' /7A7 A-5/1) VI , fl4 X_ 

tAilliUt 5-(1-WW1-2-FMNE-2',2-APIEPAA-4-TIFVEM (52mg), /-i-Mk 

+ : 86%. 

1H NMR (300 MHz, CDC13): 6 0.95 (d, J= 6.6 Hz, 3H), 1.02 (d, J= 6.6 Hz, 3H), 

2.05 (m, 1H), 3.40 (s, 3H), 3.98 (s, 3H), 5.07 (d, J= 6.0 Hz, 1H), 7.49 (d, J= 3.0 

Hz , 1H), 7.91 (d, J = 3.0 Hz , 1H). 

(15) 5'401-5-HTM-2',2-Wellt-4 IEMMAINh 

Br
4 

N 	or  
Nis -Br 	" NCS   ----N 	

I 	/ 	ZnBr 	 . 

Pd(OAc)2 
N 	N 	or_ 

O 

--v. 	ii,-9.1-gvii 1 	(1) 	n}J, 1= 241-5-FFivenfri 24p-5-HTme 

Pt 4-FFIFOR NNAN41, 'f4.--ALVI 5' ITEM-5-HTM-2',2-Aallt-4-1 Thl 

FOR-14W /ii“lk4': 66%. 

1H NMR (300 MHz, CDC13): 6 0.99 (d, J = 6.6 Hz, 6H), 1.41 (d, J = 6.3 Hz, 6H), 

1.98 (m, 1H), 2.53 (s, 3H), 	3.10 (d, J= 7.2 Hz, 2H), 5.28 (m, 1H), 7.51 (s, 1H). 

15 
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(16) 5 '111101-5-(1-44-211FMNM)-2',2-APIPA -411 	HIANI 

N_.-S 	Br 
5 	1 	NBS 	1 

0r, N 	N 	Or 

O 

 !I*9.-1-i-Vil 1 (2) 	i],a, us' FFM 5-RTM-2',2-Autot-4-FPF0 

HOMOM:Til-, ,f141— A -EfiEliplkft 5'-FrEM-5-0-M-2-FMNE-2',2-Aalit 

-4-EMpromk, 3d*V1 I-k4=, Atk,UT-F71-- RWL. 

1H NMR (300 MHz, CDC13): 8 0.92 (d, J= 6.6 Hz, 3H), 1.20 (d, J= 6.6 Hz, 3H), 

1.44 (m, 6H), 2.24 (m, 1H), 2.54 (s, 3H), 	5.28 (m, 1H), 6.04 (d, J= 6.6 Hz, 3H), 

7.54 (s, 1H)0 

(17) 5'11[01-5-(1-f.M-2-11PMNM)-2',2-A-4-FP&HkAri 

NsE5— 	I 	
Br 

NI S/>— 	
OH 

N 	0,

r

, 	 N 	N 	ar- 

1FIN IWA-Af#1.1 1 (3) n)J ,,/, 	u 5'-Frim-5-(1-&-2-Fp*Am)-2',2-A 

PAP1-4-Fri i• M--NNAYT:t4, 14 — 1 -XLW- 4 	5'-Frim-5-(1-fm-2-FrimiA 

m)_2,,2_AmpAA_4_Fpronkhri, prf;T:Lk+: 	13%o 

1H NMR (300 MHz, CDC13): 8 0.97 (d, J= 6.6 Hz, 3H), 1.05 (d, J= 6.6 Hz, 3H), 

1.44 (d, J= 6.3 Hz, 6H), 2.10 (m, 1H), 2.54 (s, 3H), 3.28 (d, J= 5.7 Hz, 1H), 5.26 

(m, 1H), 7.53 (s, 1H). 

(18) 5'1EIE01-5-(1--2-1EFF4AM)-2',2-APVIA -4-1EFFOR NAri 

NE5— 	I 	" 	- 	I 
N 	N 	0,, 	 0,, 

-117,A 	IJA-9,YEVIJ 	1 	(11) 	ri',JJJ'&, 	414-1— ALK- 4 	5'-Fr 	-5-(1-41-2-Fri 

MIAM)-2',2-AFIVit-4-FlirOHNNI, Z1-1-k+0 

1H NMR (300 MHz, CDC13): 8 1.04 (d, J= 6.6 Hz, 6H), 1.25 (m, 6H), 2.20 

16 
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(m, 1H), 2.55 (s, 3H), 	5.28 (m, 1H), 6.15-6.33 (2d, J= 5.4, 17.1 Hz, 1H), 7.55 (s, 

1H)0 

(19) 5'11114-541-(2-11111 MNX41)]-2',2-APIA-4-Filli•HNNI 

NEs 	1 	Br 	- 	I 
N 	N 	0.T., 	.7, 

J1),A 	1,1*9.IthVil 1 (4) 	ni.J'&, 	U 5'-1111A-5-(1-44-2-11FIMNM)-2',2-A 

FIIA -4-1E IEVRNNAN44, 14— AL K:1 	5'-FIE[ 41-541-(2-1EMAW)]-2',2- 

IVIA1-4-FIEli ,-H-Nnh, 	)V=ii-k+: 	40%o 

1H NMR (300 MHz, CDC13): 61.55 (s, 6H), 2.03 (s, 6H), 2.54 (s, 3H), 	5.27 

(m, 1H), 7.20 (s, 1H), 	7.54 (s, 1H)0 

$1.14-Sta.1 2 	2',2-VISP111A1)6*(407043*(hit 

(1) N-X441-PV-5-(1-T_M-2-1EMNE-2',2-A19114-4-FPNAR (391-1) 

0 	1 	OH 	 CS 	1 	r 41, 
N 	N 	co2m, 

0 

391-1 

5-(1-TA-2-1111E MNA0-2',2-AM 14-4-11111 	IIFI NI 	(30mg) i-g- T 7_-.N-q 

(3mL) 	, MAx441,--M (1251110, N2NTP-FT 150ccad- A, TLC 

AllawL9--L. 	q'Ll7c - )Erz.otif-11, 	ZA• zAh-Alkk, 	1- Alltitl, 	Ytilifrjic. 

5vogfk ritNRIArg.7.03, 	P1:4'46, 	1P-71-M--/L-,.friKtiEl tfil/ft, 

f'41— AI -LiFERIX1-VPYv N-g4AT-M-5-(1-T_A-2-1EP*AM)-2',2-Arl'ilt-4-FIEF 

MR (17mg), *71\'1-kt (50%). 

1H NMR (300 MHz, CDC13): 6 0.93 (d, J= 6.6 Hz, 3H), 1.18 (d, J= 6.6 Hz, 3H), 

2.20 (m, 1H), 4.63 (d, J= 6.0 Hz, 2H), 4.89 (t, J= 7.8 Hz, 1H), 5.65 (d, J= 8.4 

Hz, 1H), 7.05(m, 2H), 7.34(m, 2H), 7.46(d, J= 3.0 Hz, 1H), 7.89(d, J = 3.0 Hz, 

17 
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1H), 7.94(m, 1H). 

(2) N-A- ATM-5-(2-W1-211111 4AM)-2',2-APAPAI-4-11111 KR (391-2) 

HO 
HO 

S 
I 	

E1 	1 
. 

E1 
CO2Me 

O 

391-2 

MIA 	 H-1$1] 	*IA 2 (1) ill H rum, fff N-X4X-I-M-5-(2--2-11111  

J1 AM)-2',2-Ar#4-4-FFIRARY7 — ALAIEPIkt, 1-%1 1-1',+: 55%. 

1H NMR (300 MHz, CDC13): 6 1.28 (s, 6H), 3.52 (s, 2H), 3.97 (s, 1H), 4.61 (d, J 

= 6.0 Hz, 2H), 7.04 (m, 2H), 7.34 (m, 2H), 7.45 (d, J = 3.0 Hz, 1H), 7.88(d, J = 

3.0 Hz, 1H), 7.89(s, 1H)0 

(3) N-A- ATM-5-(3-W1-211111 )1AE-2',2-AFIVAT-4-FPRM (391-3) 

HO 
HO 

• CS/ S I 	 N 
N 	N 	002Me 	 0 

391-3 

=',N.__Evt. Ii* -11111,1 2 (1) fliHnhm, 	' N-X4t-CM-5-(3-TA-211111  

MAM)-2',2-Aallt-4-FFINANOv —aALAEPRt, )1- 1-k+: 16%o 

1H NMR (300 MHz, CDC13): 6 1.10 (d, J= 6.9 Hz, 3H), 2.04 (br s, 1H), 3.24 (dd, 

J= 5.4, 14.4 Hz, 2H), 3.34 (m, 1H), 3.54 (m, 1H), 3.71 (dd,J= 6.0, 14.1 Hz, 2H), 

3.67 (m, 2H), 7.05 (m, 2H), 7.35 (m, 2H), 7.46 (d, J = 3.3 Hz, 1H), 7.87 (s, 1H), 

7.88(d, J= 3.3 Hz, 1H)0 

(4) N-X441,--101-5-(1,2-WI-2- TM A M)-2',2-A[914-4-FFINAR (407) 

18 
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OH 
OH 

S 	S
1 
	01-1 	

s 	s 	OH 
I 	4111 

C
Cl—

i\I 
 

N 	N 	CO2Me 	
0 

407 

INTA IJZ 91-I4IJ 2 (1) tf Vii niva, T-41  N-x4XT- M-5-(1,2-_—:TM-2- 

F111 MAM)-2',2-40t-4-FP.KRYJ—IA -E4Ept, fit -Ikt: 26%e 

1H NMR (300 MHz, CDC13): 6 1.32 (s, 6H), 4.61 (d, J = 6.0 Hz, 1H), 5.69 (s, 1H), 

7.07 (m, 2H), 7.37 (m, 2H), 7.45 (d, J = 3.0 Hz, 1H), 7.89 (d, J = 3.0 Hz, 1H), 

7.90 (s, 1H). 

(5) N-X4 41- -5-[1-(3-T_A-2- 1EPAMMM)]-2',2-Aellit-4-FPKR 

(389) 

HO 	 HO 	 HO 

SO 	N H2 

\ 	
F 

S 
0 	I 	 I 	H 0 

C 	I 	 EDCI 	N 	N N 	N 	
. 

CO2Me 	 CO2H  
O 

389 

541 -(3-T.M-2-1E1EIMIAP144-)]-2'12-A -4-EWPArl ( 120ifig) g- 	T FIE1  NI 

(20mL) %-[17,K (lOmL) 	, NA-7_(N, 	,1-IN (50mg), 	'ffia)iv-Lii-A. 

aqi5--c., 	ir, , 4-'il'4)IAM-'44;Xt-Vi'FIllffl-, PM471(trlfr 5%_Ai• -lAWOtt, 

L.fflfYL. 40-11fftzVEIEErt5Lkk, XAOLFMTN, AAMI, f'41- 

1tV.LIWI4A 5-[1-(3-T_M-211111 4AMM)]-2',2-glik-4-11111 K (110mg), 	"k-k.' 

I-Ik#, 	-n- f 	-F.7$-aw4. 

ik_L")-PfiT-4-1 5-[1-(3-4-2-FrimAgm)]-2',2-cuit-4-Fpro (62mg), M- 

T DMF (NA-_—_111FIVIPKR) (20mL), riiiikb-g-K")JHAX4W-PR (140mg), 

EDCI (300mg) filln= 111111EMOLIQ (DMAP, 30mg), 'Llfi.Eva_t_A. )CL 

5±-L'i, 4-Tr71(ft`ff-, ZALMAA'Alk[R, Pfif'41 4'114-1MIJKAc, 5%A.F0 

friitfri-N-P,/(bta,-, )ARAtITM, AAM1, frINfiEE 	/A la  
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=4/1 aN) T4 —NA-EWA 	N-X4AT-M-5-[1-(3-TA-2-FPMFAMM)]-2',2-A 

PIPA-41E1Eldg, )1%P-Ik+: 	32 %. 

1H NMR (300 MHz, CDC13): 6 2.05 (s, 3H), 4.28 (s, 2H), 4.62 (d, J= 6.0 Hz, 2H), 

7.04 (m, 2H), 7.38 (m, 2H), 7.48 (d, J = 3.0 Hz, 1H), 7.83 (m, 1H), 7.89 (d, J = 

3.6 Hz, 1H), 	7.93 (s, 1H)0 

ESI-MS (m/z): 412.0 (M+Na)+  (C18tl16FN3Na02S2, 	Ail, IA: 412.06). 

(6) N-X4%,-5'-lEPV-5-(1-W-2- 1EP4A4)-2',2-A[9104-4- 1EFIAN 

(Me-391-1) 

(10 	NH2  
F 

OH 	 OH 	 OH 
5— 	I 	 I 	I 	 EDCI 	 I 	41 N 	N 	O. 	 CO2H 	

N 

O 

T 

Me-391-1 

1,FLEAVI*"A41#1,1 2 (5) tr.  IN njJ a, 1%, 5'1111[M-5-(1-TM-2-FP)IN 

#_)-2',2-APVA-4-EFFOR NAM Wql, 	.7104Y. 1*, fiElk (iFIEI' ' /ME,  

= 5/1) VI -N— jd7L-EfiEEPIM N-X4X-5'-FPM-5-(1--2-FrIMNM)-2',2-

xleut-4-Frinm, 1t-Mk+: 43%o 

1H NMR (300 MHz, CDC13): 6 0.92 (d, J= 6.6 Hz, 3H), 1.01 (d, J= 6.6 Hz, 3H), 

2.17 (m, 1H), 2.53 (s, 3H), 4.62 (d, J= 6.0 Hz, 2H), 4.83 (t, J= 7.8 Hz, 1H), 5.76 

(d, J = 8.4 Hz, 1H), 7.05 (m, 2H), 7.35 (m, 2H), 7.54 (s, 1H), 7.89 (d, J = 3.6 Hz, 

1H), 	7.93 (m, 1H)0 

(7) N-X4414-01-541-(2-1EMNW1)]-2',2-AFIV4-4-FPRAR (373) 

I 
1)(coco2 	s 	S 	

H 0 	1 CS' 

	

E, 	1 	0 	1 

	

N 	CO2Me 	N 	N 	CO2H 2) 
	NH2 	N 	N 	• 
F 

373 

541 -(2-1ThE M AX4)]-2',2-AMPA-4-1Thl  il  • FPNI (276mg) 'i'-'14 	T Fn (10mL) 

, NA* (10mL) fr1-71CMEN ( loomg), 411- 14- 1.1 &qidiY. M 
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_—_IX TLC KAIJRWL')-=-L, Mal-Fil'IZT:XiiL--iFIlikV, PAW/Mlik 5%Plk 

A 	ffkit, _-_- /scErirt5-*-itx,*#4#1# , 7.KA ft, TaiikM1,14 541-(2- 

FIEIMNME]-2',2-Autot-4-FIEIrYg---Rtff- 1 	(257mg), 'iiat, va 

A47--p--aqi. 

PAW 5-[1-(2-1VINgA_)]-2',2-AFIVA1-4-1Erir0 (257mg) g-T=iXEM 

(15mL) ', NA 1 A DMF, *-MM (0.15mL), '-ilLaWL 3h, 	VIW 

— A-EK:i . PAWVIAV-T7oz:hri (15mL), # -J- wi-n*qii 	HAtfux - 

41-4r,N (180mg) nuozAh (15mL) i'4-ev----,[1#Av/4.-aN (200mg) AC (10mL) 

WLI-,, ,f7K 	, 	nA,f 1 	ii_.WLi_,_TA. M- _—_-.X TLC KIM&WL51", 3iffiAlIt 

r2-, /10-FINTrzALNAlk, 	TI VI, Pf 5%#AfritNRI-k-A*Aa 

iri, TMUMMI, 0-1-1-tfriRtiEtfi- q4-L, 41--A-EVI PPYv N-x441T- 

A_-5-[1-(2-11111)INW1)]-2',2-xleut-41ThiraR' (284mg), _—:-/±,r- &WLaif“kt-: 

77%. 

1H NMR (300 MHz, CDC13): 8 2.06 (s, 6H), 4.62 (d, J= 6.0 Hz, 2H), 7.04 (m, 

2H), 7.37 (m, 2H), 7.45 (d, J= 3.0 Hz, 1H), 7.68 (s, 1H), 7.85 (m, 1H), 7.89 (d, J 

= 3.0 Hz, 1H)0 

(8) N-44TM-5-(2-L2-11P4_)-2',2-Antoilt-4-11PKR (393-2) 

i)(coco2   
C  	I 0 I 	[s 	I 

* N 	CO2Me 	N 	N 	CO2H 2)  ciNH2 	N 	N  F 

393-2 

1 RC: ± k_k li * AA ziN 2 (7) rl'7), W N-xl*T- 4,-5-(2-414-2-Fri4A 

M)-2',2-APIPAA-4-FPRANYJ — A -EfiEEPPA, _-_,-)RPL3d-k- Vtilk4, 0 

1H NMR (300 MHz, CDC13): 6 1.40 (s, 3H), 1.47 (s, 3H), 3.90 (d, J= 24.0 Hz, 

2H), 4.60 (d, J = 6.6 Hz, 2H), 7.07 (m, 2H), 7.34 (m, 2H), 7.44 (d, J = 3.0 Hz, 

1H), 7.87 (m, 1H), 7.89 (d, J= 3.0 Hz, 1H). 

21 



WO 2011/116663 
	

PCT/CN2011/071851 

ESI-MS (m/z): 416.1 (M+Na)+  (Ci8I-117F2N3Na0S2, 	Ai,l, II: 416.07). 

(9) N-x44--101-5-(1-#1-2-11PM)-2',2-gm01-4-1ThAR (393-1) 

1)(coci)2 	
0 	I 	H e 

	

E s 	1 	Esi 	 N 	
. 

	

N 	N 	CO2Me 	 CO2 H 2)  5:PH2 	N 
F 

393-1 

l'N_Lk_k IJ*9-,ffiVil 2 (7) rl,7}J, f)4 N-xl*T- M-5-0-414-2-FMA 

E-2',2-g[IVA -4-1+1 4Mv-3dliEiEEIRift, '"41-1k+ 0 

1H NMR (300 MHz, CDC13): 6 1.06 (t, J= 6.6 Hz, 6H), 2.26 (m, 1H), 4.63 (m, 

2H), 6.47-6.65 (2d, J = 5.4, 46.5 Hz, 1H), 7.05 (m, 2H), 7.35 (m, 2H), 7.48 (d, J = 
3.0 Hz, 1H), 7.77 (m, 1H), 7.91 (d, J = 3.0 Hz, 1H). 

ESI-MS (m/z): 416.1 (M+Na)+  (Ci8I-117F2N3Na0S2, 	n 1,.), II: 	416.07). 

(10) N-X4VC-01-5'-itlX-541-(2-1MAAX)]-2',2-g[9111+-4-1EPPIAR 

(Me-373) 

N_S 	 N„.-s 	 i)(coco2 N—s 
I 	<v 1 _ 

--N 	
I 	I 	I 

2) 	NH2 	--N 	N 	• 
0 	 --- 	

CO H 
F 	 0 

Me-373 

7" .<,V—Evt$1.1*"A-414#1] 2 (7) 	7}ii1, 	' N-xl*--101-5'-Frol-5-[1-(2-FM 

NW1)]-2',2-5utot-4-FIlltRY7 — A-EK: 	, =z_fi&qt)1 1-1k+ 93%. 

1H NMR (300 MHz, CDC13): 5 2.04 (s, 6H), 2.53 (s, 3H), 4.62 (d, J= 6.3 Hz, 2H), 

7.04 (m, 2H), 7.35 (m, 2H), 7.53 (s, 1H), 7.66 (s, 1H), 7.84 (m, 1H)0 

(11) N-A-101-5'11111 M-5-(1-414 -2-FMNM)-2',2-A[9111t-4-FPRAN 

(Me-393-1) 
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N...--S 	S 	F 	N,S 	 1)(CCCI)2 N--"S 	 
I I 	I 

----N 	 "r' 	--NI 	N 	co2H 	2) GCNIH2 	----N 	 N 	 401 

0 	I 	 F 

Me-393-1 

Ifft_EVt. II VAIIIA 2 (7) r[4])7, 	' Ar-x4AT-41-5'1EFF41-5-(14-2- 

FMN4)-2',2-xInguit-4-FPNUMEILAW-tt, =_17: -&WL/CP-Ik4< 83%. 

1H NMR (300 MHz, CDC13): 6 1.05 (m, 6H), 2.25 (m, 1H), 2.54 (s, 3H), 4.61 (m, 

2H), 6.46-6.64 (2d, J = 5.4, 46.8 Hz, 1H), 7.05 (m, 2H), 7.33 (m, 2H), 7.55 (s, 

1H), 7.76 (m, 1H). 

(12) N-x4X-4-01_-5-[1-(2-91FMNAM)]-2',2-APIPAA-4-FMN (391-F) 

F F  

J 
S 	s—, 	S 	g 	1) (COCI)2 	s 

0 	I E
N
,>—__IN 	C , 	1 

IN 	CO2Me 	N 	CO2H 2)  CrNH2 	N 	. 
F 

391-F 

IRLEA IJ*A111#1J 2 (7) 1147iJ'&, f14 N-X441-01-5-[1-(2-A FMN):# 

)1)]-2',2-Akot-4-1EPONYv —jdntTh , _-__- _-)--a)LITAk+ 68%. 

1H NMR (300 MHz, CDC13): 6 2.09 (s, 3H), 4.63 (d, J = 6.0 Hz, 2H), 4.89 (s, 1H), 

5.05 (s, 1H), 7.05 (m, 2H), 7.36 (m, 2H), 7.50 (d, J= 3.0 Hz, 1H), 7.88 (m, 1H), 

7.92 (d, J = 3.0 Hz, 1H), 8.00 (s, 1H). 

ESI-MS (m/z): 414.0 (M+Na)+  (Cial15F2N3Na0S2, 	A 1,/,'IA: 414.05). 

( 13 ) N-X4 A -0I-5-(1- 1EFE VA-2- FIE1  M N )1)-2%2-X5(1114-4- FFE NM 

(405-1) 

S 	 OMe 	,S 	S 	°me i) (COCI)2 	Es
<S 

I 	c
H
we 

i 	 1  N 	N 	CO2Me 	N 	N 	CO2H 
2) 	- CNH2 	N 	

N 	

itF  

F 

405-1 
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IKEA. IJ*'AIIVJ 2 (7) n)JM, ;(14N-X4VCP1-5-(1-11PAM-2-11PM 

N 41)-2',2-AVI4-4- FP ANYv — (tA•-E WA , _--- _-%--RWLI- %PA +  73%. 

1H NMR (300 MHz, CDC13): 6 0.97 (d, J= 6.6 Hz, 3H), 1.02 (d, J= 6.6 Hz, 

3H), 2.07 (m, 1H), 3.42 (s, 3H), 4.62 (d, J= 6.3 Hz, 2H), 5.36 (d, J= 6.0 Hz, 1H), 

7.05 (m, 2H), 7.34 (m, 2H), 7.47 (d, J = 3.0 Hz, 1H), 7.79 (m, 1H), 7.90 (d, J = 

3.3 Hz, 1H). 

4VITA**-WMPEVII 

4AM*Ut'L,  Viffil 1 4ALMITOta* CHBv) i-Xlin- Utii1 

1. -140 Fi n: 

AftklilL T HBV 	)1111?11n HepG2.2.15 ma 	Ali-,4-Pd-KJ- 1 1-1MIL 

HBV Mft1147Ario 'at--: 4 apt*/f 	MIAMI (cc50 ), I% RX4 HBV-DNA 

Oic 	1' 	(IC50) 	1147 	1110,  . 

2. -1406.R: 

f2i4,1-,-T HBV 	M III 41 JAri, llf WE,' Mit HepG2.2.15 meov-- , AM-4114 

filft-±- L11-fM-ITAVA (;-,,̀  DNA) Tiy-±A 	. AAILM-WlAnTT-CF, 

KAPHAV, - k9M---4__HIA 	M-4 DNA 11 ,̀L1-I, 	;JVA-03H.AXIV,?filLI-I, 

A - 	N)11.14 A ht M-1044M-  ft , H114701.14PrAftriWi&-aftiVEr . i_4. 

 	f(i/C:k.  it  PCR ',TIMM NJ nJ HBV-DNA 	n1 i 3. 50% Fj- Pfi 4  niVrk(Ic50), 

i..._'. 	MTT 	A[iii-Nli),AW-- 	50%11M-attPfiX114Mft (CC50). 

3. ' -'fili-Pri: 

111/11F1Wi.Tfi IT-14A A1-1-tMl_ (40004), 	Ji ,̀4- Pp ?1),3 	7.V 6 l`ftff 

iP ft ri,J1,4 Vi , 4-R 111'11* 4-)1 L /1-TM 4 A Ft 4A )I()-  '' ( lamivudine ) '11F Yv 1AVL M N 

tlX4,CM, 	11.14'ilj(-140aWAI-4- Tio 

4. &-"VOJ'i: 

a) 9-,KiJ 	Ri'y'l'- _Hill-kt 

14 HepG2.2.15 _1114R (5x 103iTL ) aftl' 	T 96 TOR te , 	-'7)-( F )JH A4 A M 	, 
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TLK 	11i 411 

A LIT 4,-s-c-R± 

b) -%),1<1 

'NEL, 	10,000rpm 

HBV-DNA 

Att   TRfrp 

'AKA 

P2: 5' 

'AKA 

4,  'j-4A 

?_*ItAtfkliti-- aalAiVIJIWPFLevilt, 

i/F 	, Virr̀ 4.4)1NAKIAU, 

ik4014JM4_HIVJHAYM-f 

-1,±- nffi•Hi, ivip_Alt-riVaill- x4 

VJH MTT (5mg/m1), 

AIJ 0D570. ME 

A "' 4 PCR 

A,L,  5 

t---A,KA 4 lh 

ii+ -itn, 

PCR 	1 1-1A)J: 

PCR?t YJ: 

-.1V: 

P1: 5'ATCCTGCTGCTATGCCTCATCTT3' 

5 'TGGCTAGTTTACTAGTGCCATTTTG3' 

ACAGTGGGGAAAGCCCTACGAA3'. 

OD Mit n 

A1.1Ifit_HIA 

11  9 	ik id 

, 10t/i1A ni a 

HBV-DNA 

R,f141 „ 	(ic50). 

	

4 i_11141ri 

,V-RttAliliRL,LIFIZIYM(cc50). 

VArkitilkEtIFRA 

hii MTT 't-ircft 

fflff- A ?liA x4 

 	HBV-DNA ,I-VI 

VA 	 HiVir T 

. 4 taTVAA[Iffif141 

	

k$1 Mil]  	

(HBV) tattim- 

TMA7- .1-ktg-1-14_Filifi--mo 

( 1 000TL 

1-lepG2.2.15 .4 

, 	ffir-=JfIA:dt, 

PCR Tr Yd, 

rii,JM a DNA 

It , A IP! N3.44-i-IT-PH 

A 96 

) , 0( F 

&rii,J4,1st 

A 'PrT 

ri, litairr 	

nY1, 

*1 ft*Akaz,VFF*0* 
'PO-, icsoW) cc50(.0/1) SI 

391-1 1.63 34 20.9 

391-2 5.4 >100 >18.5 

391-3 <0.41 >100 >243.9 

393-1 <0.41 >33.3 >81 

393-2 0.4F-33.3 >33.3 <81 

373 0.9 >100 >111.1 

389 30.2 >100 >3.3 

391-F 12.5 >100 >8 

405-1 2.6 >33.3 >12.8 

Me-373 1.1 >100 >90.9 

Me-391-1 2.9 >33.3 >11.5 

Me-393-1 0.2 >100 >500 

W28F 2.6 >33.3 >12.8 

Lamivudine <0.16 >5 >32 
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a: cc50 YvfT A gfV4 HepG2.2.15 mint-n,T, FIH, 	R 50% WEVI., 
icso  Yif Pri -  HBV-DNA km minuLt-ta 50 % 114MAA , 

si Jf•TAtM-Mtj14-Akz. sit>2 YAA, _ELA.Mcc, 

5. 	M1, - ii/1 : 

Mt x - ,1,1M)0- 	(lamivudine) In.VA7011.114)J'ifilli4V/M*),t1. 1A.  

n. tM_EJMIIMATAIIAM, *RFLAPP-44-EIMI-thNN -T -1,_<- 4-E 

-A--Iftfrilli HBV DNA kn1ilJ 	W28F (N-Xi=4-5-HT41-2',2- 

rl-4-EPON) W74-)1 HBV k lattmAKtfn, 	-fttAzfrp 1 	Aic50 

T 0.233.3µM 2J'] . 

RIN* ,,Vtiglig 2 4tnifIg* (HCV) kom-stittilm 

I. 	' -'4A-}J ,,/ 

fuErgAym.vogtAtIn (EGFP) n HCV A-- -4 (J399E) 	 

Huh7.5.1 4N ( A R)A 	Pr770,4  Ill ), 1 f7TIL HCV mitrii,m1 -0 futrst,i---caY4 

allui,,xtnifttc.R, roill.rzffulkat , Po -rOLLift 1=x4 HCV 	$1.1 

_iN ,Istnv,rlir̀lo 

14K-a1A- 41)11.14-L- 	VT DMSO, NE INA, it 	Frff 4, 	io%FBs[M 

4 rfriiA  (fetal bovine serum, FBS) A n Hyclone %i 1.-11 (Logan, Utah, USA)] 

n DMEM [Dulbecco's Modified Eagle Media, 914 n GibcoBRL // lAi 	(Life 

Technologies, Grand Island, NY, USA)] ItilgAf-Aff- 	IT:=Iik k1 c4, 	o .4 

Eltiqt44 DMSO ?-.--M .1.4\ LILT 0.25% (V/V, Volume to Volume), -1V/ft_ 

DMSO xv[Emat i:X.xi[i[r. 

Mt xv. A it : 	fiJ E t;# ( TM -it At  , ribavirin, yitij n sigma/Aldrich), 

DMSO REIN  WTAHEI, -20°CN#VIL , 'ft 	ili-Aff9JPAI'Mft. 

Huh7.5.1 ma (10% FBS, DMEM) 0, 105  IHml 114V/IiillA 96 TL 	S'  
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(Costar 3904), 

IY1)-Ati_EM 

72 +Ft 

/1` [14Vi T 	 

2. '''4A 

a: 	CC50 
IC50 

SI 

3. M1,- 

M La 

Huh7.5.1 

1.521.3µM 

A 201.t1MTT(5mg/m1). 

	

ftTL 100p1; 	24 /1\ [1411, 	>141__LiIARffi, 	MA 

50ia1; 	8 /1\114V1, 	MA 500 fA-KTIrj.Alt, 	Pip moil' li--;;A, 

; IR ffl _LA , 7'P:0Ln',  tii\-1ZAIA (Ex=488nm, Em=516nm); 

* 501A ift-14fC, 4 +114VIMA 100111 MTT i'h'-i4CA, 

 	I. 570nm T1 	AO 

-MV: 

* 2 ft ,-.5-40JAWMFFAIN* (HCV) WititIM-4ii 

PCT/CN2011/071851 

M01=0.1 

P---, 

T1.41 

6 

 	HCV n 

4 IC50 A 

E 1 

Po-, hJJ ic5o(p,m) cc,o(mm) SI 

391-1 10.2 48.6 4.8 

391-2 21.3 134.3 6.3 

391-3 9.9 28.1 2.8 

393-1 7.4 40.9 5.5 

393-2 1.5 >33.3 >22.2 

373 5.7 85 14.9 

389 6.6 76.5 11.6 

391-F 6.5 84.7 13.0 

405-1 3.7 21.4 5.8 

Me-373 17.4 66.6 3.8 

Me-391-1 3.7 >33.3 >9 

Me-393-1 6.6 >100 >15.2 

Ribavirin 72.4 >200 >2.8 

MT A PAkt Huh7.5.1 -.[FiANII/Jt 	KIYMFir4J, t-tC 50 %Y.A-Mft. 

Mf ann4fii$Ii HCV Z$Iiit+-* 50% HImplo 

mTuilltAttaTA. SI' 	)A-,A, ri.gq-. 

141', 

Tr- 	±A 	A M3' R VI ift 1-1 '-lt i *Tr Pv X4 IA IL T 

_rajHCV rA 4 k 1J M tt i= A- 	AElk -A--TiP UfFV_, 

_IF-1], 	PVir)1[1144-L, 1`1 	1147+A HCV M ft -ji)L 	T kif/--VV,M7A 

4 0 
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liftiOt*tiitAiN 3 i kt*Viiii9rJ*-Utglff 

if hi  ft.A : 	SD X FY, 3 :: , kg ft, 	'1 1 200 - 250 g, 	_1)-̀1 _)v Ali yj 20 

mg/kg, Ki-  Pg'-=6-VA 10 ml/kgo 	1•)-1-  r_)g 14M-A" 12 h, 	A FliVA, 	T WW1 0.25, 

0.5, 	1.0, 2.0, 3.0, 4.0, 5.0, 7.0, 9.0 f[124 11..X RIW8V1 IVIVAIRIATEUrfil 

0.3 ml, AV 	if-LiCV1-1 , 3500 rpm Adb 10 min, 3M1:11 V, -20°C N-(TfAll. 

11171(a44: IcA SD )1V, 3 :: , A/Pt , IAI 200 - 250 go .ilE;-  .4Ajpjiyj 10 

mg/kg, .*A 2-4-f2,9v 5.0 ml/kgo .ft.A ilisiA * 12 h, 	N FIEVrix*, T .ft?')] il 5 min, 

15 min, 0.5h, 	1.0h, 2.0h, 3.0h, 4.0h, 5.0h, 7.0h, 9.0h R 24 h _.,A..ra,[1R3 

ntAkkillitriu 0.3 ml, MTV-LAW 	, 3500 rpm A,L,  10 min, 3jA rin  

, 	-20°C N-117- fAMI.I. 

llit/J--caif-EVI, IA' Auco_t it, W28F (10 mg/kg) n FuNti.ttfuNI:m 

ity:J 2.80%; 	HifT-*/1 -F, fE 1- 1 Ft 373 (20 mg/kg) nriNt i-ttfiJ)TATA 

Mycj 6.9%, ift*ht 391-2 (20 mg/kg) IYJDNVftfiJ)1[1:T7A/A)cj 76.5%, 

Aft 	49.104_ 	gx,ftft*Ft W28F. 
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V 	q R. 

1. —,MI 1-  Wiz- 1 PfiTAY] 2',2-WalltiktAri j4LA 	: 

Rites 	s 	R3   
1 	1 

R2  
C 

I 

Ate', R1 fill RA" na-A-1-th 	H 4 C1-C4 	Jr-GM; 
R3  Yj 	%I\ —tT.tukRn C1-C6 rrovI. 	_I- —t C1-C6 rtraukR 

J C1-C6 nr-A, 	. —t1I- N1.-fl[xiftri,J C1-C6 nr-A. C2-C6 mix 

4.  	—tT_UuRift1] C2-C6 ntivt< 44A- _/* —t6.-ri[xtm 

C2-C6 ntimm; 

x 9Jinvfi. 7 . 

2. tkIERfLI_V%:( 1 ffiAn 2',2-AMPAAdriArti(-L ift, IttA-AZ, Pfi 

A RA H. liFul_ 47A, R2  YV H. 

3. tkfMRflit= 	1 4 2 	A r17 2',2-A19111,tirtiftfAt, IttA--'ff Itt., 

CvE R3 YJ —tr4M-tf)l_IWN n c1-c5 nrol. —t 4At cl-C4 rEVA 

ifxRn c1-c5 nroI. —t41. WAWA: Titxtm c1-c5 nroA. Tim A 

),64. T_. FP MN )4)1 P-YG .tc, FP )1 A),6)I. 
4. tktgRAir, -- 1-3 1-11I—T- pfiAin 2',2-A19111t1HAIT ht, A* 

'rf 	ii.t1  , PfiA R3 Yv —t4-gtf)1_4X4tli, 	4 t4A 10. T Jr-A. —t4Mt 
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