% o® ¥ R |
Acta Pharmaceutica Sinica 1986;21(9):657~662 657

B TEEMMR AR E RO R

Ay BRE AWH WEE I A
b w%: HER R

: (FFIEiI‘JJ‘I?E%ﬂ TN AT, b3 *ﬁPE'—‘%“?—"F%’—‘I&%E’&%H?‘LW, L350

4RE BT %% HSV-1 5 HSV-2 AU BRHMEIER, GWBkT 48, &RT 14T
LSy, XX ERUDOHHEREEE S ARBEEEG TR, 7 14 BT X0, H e
FAA T RS RBIE . AR AR T MR B, R A — RhER TR
V8540 3¢ HSV-2 LA SRZIMMBIER, 5 HSV-2 5B PERmk T 28 10 5284 BkT R &bt
HSY G MR EA: V8540 >V 8512>>V 8509V 8502>>V 8501>V 8519, BBk T & LIdwH:
BB mBEERRRELARAEE. A Vero MBRNARET 25 minsst:, %RIE
B, V8540 FuaniRsE BT Ri. KRB PEMEIAR Vero 41IR7E V8540 R T LT 2K,

REE BTRG-PEFRER-2-E-ETE-RGEWRR); Bk 15, M
RSN e Mtk miaE '

N

BT RALGHHRFIR AR —FPRER A DO KRR EWIIEY, BT 238l
BB RE I R(HSV-1)5 IR (HSV-2) e 4R B 55 0 19 B 1B W1 B O M0 RV A, %k &
MR T BB B0 R S AR e 5 2 A B (AR BLIRIE) B LR OIT Y, BT, BT R
FERATETAEBLM0ETT, LIRSS TSm0 a2, HlTigtatkia
PR, BREIT ERIER. hTFRABERE WL, MBT RMSHH 5 T8,
ARTEHETREMY, BNKTESHREER, BN bk RERE, fns
ERERTUR T &Y, JElidH4 %%wﬁ,ﬁ%MTﬁﬁﬁﬁwm%ﬁ%ﬁmuﬂ%
MEWRERRE T, ‘

H‘ﬂ 52ﬁ4%

*mﬂﬂ'ﬁiﬁﬁ Vero ﬁﬂﬂ@(ﬂk%l%?@%'%‘#’rﬁﬂﬂﬂ@)?f CO, MM, MTHRBIHEN
. BHUBH 15 (KOS B R AR LR 12 (333 #) B 6 Rapp KRB, #5
TSI T e 2 R SO (6) J5 B AT
: HMSRM BRTREBTZ EP%IEM(DMSO) %Fﬁi%ﬁﬁﬁﬂ%ﬁj}u}dﬁﬁﬂ&ﬁ\]
?PM:T#?@M%%EEEPIIEa'Aﬁ’r?FJn?’i%@?n%AJﬁ B ”fﬁﬁkT#, MR RIER AL, 5)}1
448, FERFDRHIIA. '
, HWIMBIRE  1C, WEREIR(T), HEBLBX, HRWT. Vero MIaE COH
BEHRBLER, BILEH 40~60 B MR A HSV-2, Mt 1h g, ik & 0.5%H
l%ﬁéﬁ%& 228 /NE L TS M I jﬂ)\iﬁ.ﬁ%ﬂ%ﬁ'ﬂﬁﬂ‘?ﬁ}i%“ﬁ?%ﬂ#’% B COB

&JrF 19854 12 B 18 AULF,
4 REFRERELS R RE,



658 5 o= 2 o | 21 %
zaigs% 68~72h, RIGH 0.5%%RE%E, WERSRRS, HE IC, .

ERERMSNE BT RO AI SN 2 A L0k (8) HikT, 10 cm?/h
FRBFAL 1% 105 Vero MMy, 37°CH% 240 h )5, EHAATRIEELH 5 10% /MM
Wt K, MRARSLY, AERE 8hS, BEEL, SH2ha, nRHERS
JAERES, AN K MBI 4 R R 50% MK BE (1Dgy) ,

4% -]

'

—. (BT R 3-BE - PR TRBER S HSV-2 FEMHE

| srBIMA H-, CHyCH,0-, CICH,CH,O-BRFX_FE B, ART =FECT 24
Y Vesuu, Wo B Wi, Ji Vero SIMu/TZ54MBINEREL, LR =/ BT LR MU Hek

- BURME S RGN, B Vero %%FE%‘%T&WJME, &Tﬁ%mﬁﬂﬁﬁﬁﬁﬁ}*?ﬁw
faHEGR 1),

i
!

Tab 1. Inhlbxtory effects of. TDA and its 3—subst1tuted analogs on plaque formation by HSV-Z
‘in vero cells X'+SD) a . o e

CH,
R —CH—C=NNH—C —NH;

S
!
I C
HC==NNH—-(H: —NH,
i

i Compound Substituent (R) ICs (ng/ml)! A . I.Dso (pg/ﬁﬂ)‘
| C< | '
TDA ’ C< 17.4£6.7 >100°
c/ '
\0

w7 CICH,CH,0— >503

W CH,CH,0— >100° -

V8514 H— >30°

1. ICs:concentration required to reduce the number of plaques by 502 compared with an untreated in-
fected control culture. -
, 2. ID,.: concentration of compound giving 50% inhibition of Vero cell growth.
3. Cytotoxic concentration (pg/ml) of compound inducing 100% inhibition of cell growth or cell death.
4. Maximum solubility of compound in medium.
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Tab 2. Inhibitory effects of several mono-thiosemicarbazone of TDA analogs on
plaque formation by HSV=2 in Vero cells. (X+SD)

CH, i
| .
R—CH—C —NNH~—C—NH,
!.
- CH,
Compound Substituent (R) . I'Cw (pg/ml) ID;g, (pug/ml)
0
(\/C\
w3 | | N— >40
AVa V¢
. No
Al
(\/C\ :
V8501 [ | N— : 39.8+10.0 69.2+17.2
AV AN
50,
0 e _ )
/C< 104.7416.8
8519 [ | N— 69.24£29.1
o : )

Legend is the same as Tab 1.
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Tab 3. fnhibitory éffects of bisthiosemicarbazone-modified TDA analogs on
" plaque formation by HSV=-2 in Vero cells. X £SD)

(¢)

C< H;. X
/ [ - I .
| N—CH—C=NNH—C—NHR
Ned
No HC=-NNH——(f:—NHR
\ [
X
Substituent : ' ’
Compound ‘ ] ICy (ng/ml) IDg, (ug/ml)
: R , X
V8540 CoH, T 1.840.4 C 4.2%1.0
V8541 CHy ‘ S >150
V8544 © H - 0o >200

Legend is the same as tab 1.
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() KEBT RENMRT HSV-2 FHEHTHER
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Tab 4. Inhibitory effects ¢f two mono-thiosemicarbazones and three other
types of TDA analogs on plaque formation by HSV-2 in Vero cells. (X+SD)

Chemical structure of compounds IC;, (ng/ml) IDg, (pg/ml) *

V8502 CgH;—CH=CH—CH=NNH—C—NH, _ 6.0£1.0 15.9+2.1

O 9

] . e .
N C —CH=NNH—~C—NH, 3.5+0.8 8.3+1.5

O T |
V8505 O-C=NNH—-C—-NHZ : >10

H C=NNH—C—NH,

V8512

NH-H,SO,
CH,
! /N
V8509 CH,0—C—C=NNH— J 3.6£1.0 4.66.7
HC=NNH—<)
CH,
! /
V8510 CH,0—C—C=NNH—{ \D 100
; \J~coon .

HC=NNH——I/\" :
{_J~coom

Legend is the same as Tab 1.
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COMPARATIVE STUDIES ON ANTIVIRAL ACTIVITY OF
SEVERAL TDA ANALOGS AGAINST HSV-2°

YIN Ming-Biao, GAO Ya-Jun, XIA Li-Juan, LIU, Yuan-Yuan, WANG Lin,*
CHEN Ming,* YANG Hui-Min* and ZHAO Zhi-Zhong*

(Institute of Virology, Chinese Academy of Preventive Medical Sciences; *Institute of Materia Medica,
Chinese Academy of Medical Sciences, Beijing)

ABSTRACT Fourteen TDA analogs were synthesized and their antiviral and
cytotoxic activities. examined. Among the 14 TDA analogs 6 were found to be
effective against HSV-2. Of the 6 compounds V8540 was shown to be most potent
inhibitor of HSV-2'in a plaque inhibition assay in Vero cells. It is approximately
10 times more active against HSV-2 than TDA. The following order of decreasing
activity against HSV-2 in Vero cells was found: V8540>>V8512>>V8509>V8502>
V8501>V8519. The other compounds were less effective or inactive. The cytotoxic
activity of the analogs was also determined using Vero cells. The results indicate
that the toxic effects of V8540 were higher than those of TDA. A large number of
rapidly proliferatihg Vero cells exposed to V8540 stopped growing.

Key words TDA (3-phthalimido-2-oxo-butyraldehyde-bis-thiosemicarbazone); Herpes
Simplex Virus type 2; African green monkey kidney (Vero) cells; Drug inhibition
assay; Inhibition assay of cell growth '
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