#5423 Acta Pharmaceutica Sinica 1996, 31(11):837~843 837

RERITAEYMN SRR FINBERTEN"
4 K xikm %#WE EIxT IHEFE
(WRBERKZHE R, REHHE, ¥ 250012)

MBS R, 7 9 S AIE MR R N-BURGE E R (TSO), Rt &M T 124 6-8BH
GINY BRRZBEEERK) ES T EY (da~ 1), FHT THRSMURARZHE 1B (HSV-D), TH
(HSV-22), KEE-#HRAZHFB(VIVIEH R B RARERRL, @& E XU, WIS 4e & 4f 3 HSV-L
B VZVEREESEN, EAA A ERAERFENEERDAHE. B Hae 5425 LK ST
(ACV)BEA FA 24, H B/ &1 ¥ BE (MIC) K 40 M #4: (MCC) ) B % F Bk

XWME REMRNTAEY; BEEHRK; FELHH

RREERE RN RRER, AR BEEEFRANERY., BRELTEDEEN
WHRIEITRBHRRN EEAY ., R RER, BTG SRR S, KNSR ELE
BERBHIREN, FHit, AMTMZFELRESYHTERBEN, SR T KEEFREHEHEY
A, HFEEFEEERHTIRZLEYD. BPXFSHACV AZBEERNEAF R G EL
(DHPG)EEE A TR, HEMWT .

HN N R= A0 (ACY)
1LY
H,N \N T \/0 OH (DHPG)

FEREFRRE(TSOMEWA T ZEDEE, MR EEY . HE0Rh.

S
/R
RCH=NNHCN
\ R,
2
MAERRSZFBB UL EVREEGERNERARBEEGR A M ELEHRENER, X &R
B BR% IR (ribonucleotide reductase) & i % DNA Jk & 71 A BRI /F AT, 2540 .
S

I
B-CH= NNHCNH, B=2, 3 or 4-Pyridyl;
3 1-Isoquinolyl;

1-(5-Hydroxyl) isoquinolyl;
6-Purinyl.

EF ERFL, HATHRES 51EEEA - B AR (TSC)E#, LURES & AR, &t
AT —LBERTEY O-(NY-BUR B &G RIES T4 . HEH SHIRZH LR UY
LB 1),

AT 1996 2 A 12 HEH,
" AR AL SO EWA Proceedings of 34th TUPAC Congress. Beijing, August 1993,



838 254 % Acta Pharmaceutica Sinica 1996,31(11):837 —843

NH»

N
o
A

Ry
CH=NNHCN_
CH, <&

Fig 1 Structure of 9-( N* _substituted acetaldehyde thiosemicarbazone) adenine derivatives.
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Fig 2 Route of synthesis of compounds 4a~1.
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Tab 2 In vitro antiviral activity of compounds 4a~1

Min inhibitory conen” (pgeml 1)

Compd SV HSV.2 VIV, Min cyctotoxic conen(pg ml™ ')
ACV 10 100 20 4000
4a >200 300 >200 -
4b >200 300 >200 -
4c >200 > 300 >200 -
4d >200 > 300 >200 -
4e 20 > 300 20 5000
4f 40 > 300 20 250
4g >200 >300 >200 -
4h >200 >300 >200 -
4i >200 >300 >200 -
4j >200 >300 >200 -
4k >200 > 300 >200 -
41 >200 >300 >200 -
de+ Acv[1:1] 2 - 2 10000
4f+ Acv[1:1] 6 - 6 750
* Minimum inhibitory concentration [ MIC] of compounds 4a~1 in primary rabbit kidney cell

cultures with HSV-1, VZV-];, and in primary human embryo cell cultures with HSV-2.
Lol
x 8 B 9

185 8 R X, B0 S RE , B R AL IE s ZL MG IS (X A Perkin-Elmer 783 BY, KBr £ fv; T
E 481 B Carlo Erba 1106 B ; # #E 3L IR (X 4 JEOL JSX-400 FT &; DMSO-dg A 5|, TMS
KRR s BRI 8 JEOL JMS-D 300 GS %1,

RRZBRE_H

R SCRRU 7 31 4%, O bp 84~ 85T /43.5 Pa (84 L3R 77% (bp 64 — 65T /23.2 Pa; W Z
77%)[7]o
N-FERERR

e SCERIEI T 8] %, mp 138~ 139C ; WU 53% (138~ 140°C, 55% )18, B NY-XP AR AL
GiRSh, R 4 A NS ERREEFKY 2 HZEH &

N-FREE XK

e SCHRIO T B8] mp 122~ 124C 5 K3 54% (126~127.5T,43% )07, Hf 5 4~ N*-f5H
BRAELERRKS SR LR EGNE,

HERHREEE9)

B oCHRUO) . B R 12.8 g(0.100 mol), CS, 12 g(0.156 mol) & 95% Z B 18 ml
BE, EZETMAKREK 16.3 g(0.126 mol), EHEFEHMMHP(E ELFIH ELARRFRA
WHRIE, EFEREFRCBER L, BRI KER ERTHE —BRE)E, HAEEES
MEMEAEEET R R TRERET Y, FEIR IEE, CBER, ¥ ER&HEKE T K 600 ml
o, BEHE TR 4B N AT BR 4L 34.8 g(0.105 mol) BLALAI A 90 ml, HRLEHEHE 15~ 20 min, R4 K
EREMERGLEKOIAILERFER) MBS, 8RS S H L E, KB THREO 6K
4EE 74 g, mp 44~45C, W 43% (46.5C,70% )1,
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N -JEE BT BT

R & . A RH BB ER 19 £(0.011 mol) MFEI ZAF 10 ml H, I E i xt &
BREABMERSEN, A 85% K& 0.52 g(0.014 mol), LA B, ML TEHKK N 3 h,
BRI IE, RIKFAK. ZBIERITTEY, T, 586 &K 19 ¢, 5t 94%; mp 181 ~184T (4
f#)(180°C, 95% )12,
9-(2,2-—Z R BT E)REEX(5)

BRIENS 5.4 g(0.04 mol), Jo7K K,yCO; 6 g(0.043 mol) & 7K DMF 80 ml iR &, B IE & W,
B TBIREERMAAR(FIR)ZE 120C, T 90 min M, KRR ZELE 28 9.6 g(0.049 mol) i
E LIRS, [ 14 h, HERNET, REBRSAZHTR BRERLEBA, BRaTE,
FF7K DMF 30 ml ¥R BERTTIEY, & B W, BEKYS, B TRKBENN &, ZaH T K2R
KBRS, 95% L REE L&, 1978 7 g, mp 212~213C, 3% 70% (212C, 63% ),
9-( N HEEFELBRIEERE) RERS (4i)

B9-(2°,2 - FFEZEH)RIER 1 g(0.004 mol)IET 1.0 mol-L. ™! HCI 10 ml =, 100°C [l i
1 h, FFIEEREE 40CH, BEBBE 95% ZEHH N JTEFEZEHIK 0.8 g(0.004 mol) INE
ERRNB M 40CHEHE 14 b, EHITE, BB, BEH(ZW—K), B (4) 1.05 ¢, IE
65%, mp 190 ~ 192 (d)o TCESH CiuHisNgSCl-2.5H,0, i+ EH%: C41.42, H4.47, N
27.61, C1 8.73; Li{H%: C 41.76, H 4.05, N 27.87, Cl 8.48, IR(KBr)cm™!: 3440, 3320,
3120, 1690, 1635, 1600, 1530, 1410, 'HNMR(DMSO-d¢) & ppm: 11.89(1H, s, N*-H), 9.72(1H,
s, NY_H), 8.53(1H, s, Cg-H), 8.46(1H,s,C,-H), 7.65(1H,t,]=4.4 Hz, N' =CH), 7.56~7.40
(4H, m, aromatic), 5.13(2H,d,] =4.4 Hz, Ny-CH;)s MS m/z(% ): 361(M"* +1,2.96),

L& 4a~h, j~1 T EEHG,

Brist YL HSV-2 5 # 15 1 fh L 7 BE 24 B R W BB 2 H0 R S BB R
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SYNTHESIS OF ADENINE DERIVATIVES AND THEIR ACTIVITIES
AGAINST HERPES VIRUS IN VITRO

M Zhong, ZP Liu, L] Xu, ZY Wang* and GT Wang”
(Faculty of Pharmacy; * Department of Virology, Shandong Medical University, Jinan 250012)

ABSTRACT A series of 9-( N®-substituted acetaldehyde thiosemicarbazone) adenines were
synthesized and evaluated for antiherpes virus activity. Compounds 4a ~ 1 were prepared by
condensation of 9-(acetaldehyde) adenine(6) and the corresponding N*-substituted thiosemicarbazides
(10). The antiviral effects of all compounds 4a~1 were tested in wvitro in primary rabbit kidney cell
cultures infected with herpes simplex virus type 1 ( HSV-1) and varicella-herpes zoster virus(VZV),
and in primary human embryo cell cultures infected with herpes simplex virus type 2 (HSV-2). The
results showed that the minimum inhibitory concentrations (MIC) of 4e and 4f for HSV-1 and VZV
were 20, 40, 20 and 20 pg'ml ™!, respectively, and other compounds were 200 pg-ml~!. For HSV-
2, the MIC of all tested compounds were 300 pg*ml ™. We also evaluated the antiherpetic effect of de
(and 4f) by combination with acyclovir (ACV) in the ratio of 1:1 in vitro. The MIC of the combined
compounds were 2 pg'ml_1 for 4e and 6 pg- ml ! for 4f, while their minimum cytotoxicities (MCC)
in the cell were markedly reduced compared with the individual compounds.

Key words Adenine derivatives; Thiosemicarbazones; Antiherpes virus





