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Studies on synthesis and antiviral activities of 52substituted pyrim dine acyclic
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FENG J2Ih WU Guang YU Jian2xn, LU Jig NU Chun2juan LIK e(Department ofMedicinal Chemistry School ofPhamacy Second

M ilitaryMed icalUn vers ty Shanghai200433, China)

ABSTRACT Objective To study mn synthesis and antiviral actvities of S2substiuted pyrin dine acyclic nucleoside phosphmate

compaunds cmn HBV. M ethods Starting w it substituted pyrin d ng we synthesized 8 firstly reported canpounds 1a~ 1h Prelin nary

phamacobgical testwas made ocn HBV. Results TThe test results show the inh bitory rate of targeted conpounds on HBsAg and

HBeAg s noma)] but 1d s higher than bmiwdine Conclusion 2substiuted pyrmidine acyclic nucleoside phosphonate compounds

keep the nomal activities on HBV and ntroduce bng chan of chlorofomate at N6 of pyrin id ne shows better activity
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221 HWLEAHE (2)MH % 316 g(l 09  HFEIE (LI 24 g(54 2 mmol), 1006 X)W 5 h

mol) B I 5 I In\ 2] 84 6g (70 SmlL, 1 05
mol) 22 LBEH, B FE R BN 5 1 UL SR, B
4 24 he A5 IRBERESG ROV A R P2 40 R,
AN 250 mL, DLSALAS T8, FF2EhidE 10 h
I UESE , FEUE B R o 1R, WP RE T3~ T8e /20
mmH gl 5, 75 (2) 74 3 g WCK 54 % .
222 =222 225 L) WRERRE (3) ] %
= JLEE 46 g(46 mmol) Y, 22183 In = &1k
# 21 g( 152 mmol), 12 hifin&s#, 76 80~ 90e Fi
PEIN. 4 h K08, WEE 95~ 100e /20 mmH g (1) 18
g, 13 41 g(3), % 8L k.
223 9 (2 2 22-G Lk ) B AL 4L 12 5%
A (DRl WOHEETEE 18 g( 140 mmol) 5 =2
(2 2 22°9 435 WERNE 40 g(122 mmol)iR &, T
160e it 5 b BEZBREH. 1A (440 2 g
224 M (22 2275 L) B H AL 14
LR (5P 9AM (2 2 2255 45 ) BEmESE
FH AL 12L& 69 g( 205 mmol) AL 44 90 g(600
mmol), ¥ T Tl L 6 L b, fighk, [0l 8 h ¥4, ik
g, T R, EATIE AT, ST z Al = 1z 1~ 1
z OFHLEW (5)81 g F 92 3% .
225 SHEDAM (2 2 2= L) BRIk H 41
B\ EENERE (6) I STRMUMERE 7 0 g( 54 2
mmoly& 7% T DMF 150 mL ", i A DBU 7 8 ml,
80e [N 1 h A 92X (2 2 =GO HE ) Bt 5

LB DME A2 Mo 3iatifh, &0 2 HlE = 10z 1
WL, 75184 14 8gmp 133~ 135¢ , LH: 56% .
22 6 O62AFNHEIEME 5B B2 (2 2 2[ZH L
5L ) IR L AL 1 45 s g (1a) IS 52
2B (2 2 2250 L ) WL AR O AR
BERE (7) @ 86 g( 2 mmol)¥ T /K & 4% 50 mL
I TEZKIERE Q 2 mL 3 s R IEN i 1 mL (H
i), R 2 h [V E Ay, ZEBREH, AT R T 4
Bk, H & btz WEE = 30z bRk, 1591 44
110 g BRI 62F P %A 2 Wi 5Z 2320 (2 2 2251
L) BRI HA 2L 1O R O E (1a)s mp 79 4
~ 80 2e, WF: 72 2% .

EARALE ) 1b~ 1eti [R1VE I .
227 SEOAM (2 2 2= LF ) Wil 41
BB RMEE (1) Hl s SHEUR MR 1L 3 g
(10 0 mmol)& % T DMF 10 mL*', i\ DBU Q 5
mL, 80e W 1 h I 92[X (2 2 2[=F L5 )
[l 3L /48 ik 1 2 0B 4 4 g( 10 0 mmol), 100e
KRR 5 he JEEZE K DME, K 24T 208 4lifk, &4 z
HEE = 10z 1RUE, 194K 3 2 g B 52 [ 920X (2
2 2259 Lk ) BEIEL FRAR L 12 IR MENE (1g)e

mp 126 4~ 127 2¢ , W% 74 Po. Histb &
W) 1€ Thig[RRE$I% .
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"H-NMR (CDCl;)3

45 R R’ mp(C) KR (% )
la -NHCO,CH,CH,CH; F 79.4 ~80.2 72.2
1b -NHCO,CH,CH(CH;), F 75.1~76.4 75.8
le -NH CO, (CH, );CH; F 84.4 ~85.3 72.7
1d -NHCO,(CH,),CH; F 67.3 ~68.1 74.9
le -NH CO,CH,C¢Hs F 72.7~73.8 67.3

0.97-0.99(m,3H,-CH;),1.71-1.75(t,2H,-CH,CH; ) ,3. 86-3. 88 (m,
2H,-0OCH,P), 3.95-3.96 (m,4H,NCH,CH,0) ,4. 134. 15(m,2H, -
COOCH, ) ,4.384.45(m,4H,0CH,CF;) ,7.42-7.43(d,1H,4-H)

0.97-0.98(d,6H,-CH; ) ,2.01-2.03(m,1H,-CH) ,3. 86-3. 87 (m,2H,
OCH,P), 3. 94-3. 97 ( m, 6H, NCH,CH,0 ), 4. 144. 16 ( m, 2H,-
COOCH, ) ,4.394.44(m,4H,0CH,CF;),7.40 -7.41(d,1H,4-H)

0.930.98(m,3H,-CH;), 1.41-1.45(1,2H,-CH,CH,CH, ), 1.66-1.71
(m,2H, - CH,CH,CH, ), 3. 86-3. 87 (M, 2H, OCH,P) ,3. 94-3. 95 (m,
4H,NCH,CH,0) ,4. 17-4. 20 (m,2H, - COOCH, ) ,4. 374. 46 (m, 4H,
OCH,CF, ) ,7.39-7.40(d, 1H 4-H)

0.89(m,3H,-CH, ), 1. 31-1. 39 (m,4H,-CH,CH,CH,CH, ) , 1. 69-1. 72
(m,2H,-COOCH,CH, ). 3.86-3.87 (m,2H,0CH,P) ,3.94-3.96 (m,4H,
NCH,CH,0) ,4. 164.19(m,-COOCH, ) ,4.384. 44 (m,4H, OCH,CF; ) ,
7.40-7.41(d,1H,4-H)

3.84-3.85(m,2H,0CH,P), 3.93-3.95(m,4H,NCH,CH,0) ,4.374.45
(m,4H,0CH,CF;),5. 20 (s,2H,-COCH, ) ,7. 26-7. 34 (m,5H, Ph-H) ,
7.46-7.49(d,1H,4-H)
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%5 R R’ mp(C) PR (%)

"H-NMR (CDCl,)3

1If OH H 135.3 ~137.2 86.3

lg OH F 126.4 ~127.2 74.7

1h OH CH, 115.4~116.8  78.7

3.83-3.85(m,2H,0CH,P),3.92-3.96 (m,4H,NCH,CH,0) ,4.394. 43
(m,4H,0CH,CF;), 5.64-5.66(m,1H,4-H),7.20-7.21(d,1H,5-H)
3.84-3.88 (m,2H,0CH,P), 4.024.22(m,4H,NCH,CH,0) ,4.384.47
(m,4H,0CH,CF;),7.25-7.34(m,1H,4-H)

1.89-1.90(d,3H,5-CH; ) ,3. 82-3. 84 (OCH,P) ,3. 89-3. 91 (m,2H, 2+
H),3.95-3.96(m,2H,1:H) ,4.384.44(m,4H,0CH,CF;),7.03 (s, 1H,
4-H)
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2 31 R BTk e R A T
TR U9 B MEM B J8 I - de UKARTRAF o
232 PHMEXTIRZY RKIE G ZHEKYE
I EBE ). 4 e IKFRTR AT

2 33 RSN LR 5 (HBV ) DNA
TR Y AT 40 B (HepG2) ) 2 2 15 41 g
(HepG22 2 1540 ).

2 34 ZypatEiles MTT 30k IRE S, X6k 4i B )
%, MTT (A Hrich).

2 35 HBVHLEEN SRA BB E (ELIA)
K ke 5 5 HBsAg 1 HBeAg 400 41 45 H .
DMEM B IR (GIBCO), 15 FR S I 10% Jif A+ 1fiL
i G418 100 Lg/mL(GIBCO). 0 03% & & B,
0 23% HePesif (H % 6 48 FREGERFES N Q 2
mL DM SO, 58 2% f# Jo 40 3. 79 mL 2% DMEM it
UE, BRI AR, Q086 R TR 2 2
15 40 J 53 F5oR B> 40 LB, 4% 3 @10' 40 i ALk
FE gt T 964U, 2 d Ja#k & 25555 . 540l
ER 12 dJa, W B Wi ELISA ] 3¢ HBAg
HB A g4I I, 42 T 4 FH MIT L0 5 259 40
Btk SRR NE 2.

2 HBV
e BAg(% ) HBeAg(% )
200Lg/mL 100 Lg/mL 200 Lg/mL 100 Lg/mL

la 8 1 6.6 10 2 89
b 106 6.7 0 0
lc 34 1 29.7 20 4 83
1d 46 2 33,1 30 8 22 0
le 103 9.0 / /
1f 230 18.0 17 8 14 5
lg 209 155 / /
1h 210 18. 4 133 10 6

KK E 349 20. 2 23 1 10 0

3

31 PURERTETE SR 2R AR T WA I 8
&M% HBAgH HBeAg# A — 5 AAM I 4E 1,
H &Y 1o 1d 18 ThigMER L. © (&% 1d

X HBSA gl HB eA g [ il 3% PE 35 4F T P oK K e,
RN HB eA gL IRAT B g v, (57538 — 2
S » FFERIE T HAR LS 0T HBA g il
PESR T0) HBeA gl it , 5% BRPum st &9
R o — 3L

32 SAUARMEIE FF A% AT IR R 28 A6 & W) R FF 9L
TAEEETE; SHRME TERZ HR AL A W) N6 ST BRI HX
ARG AT e R ), K R 7 S R IR AR 1 4k
S Bt HBV 9 BEE MR UT, Z2 AL (A1 EL W HA0R 3
2R BRI &0 1eXd $1 HBV 9% 2% 1% 1
SR AR 75 N6 5 I N sk ) 1 A R 1 1d
S B TSR A R, SR D
MR R, AR I .
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