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XXI.* SYNTHESIS AND ANTIVIRAL ACTIVITY 

OF 2-BENZOY LAMI1NO- 3-o~-HYDI~OXYALKY L-4,5-DIALKY LTHIOPHENES 

I .  A .  K h a r i z o m e n o v a ,  Ao N.  G r i n e v ,  UDC615.281~ 
No V~ K a p l i n a ,  M.  V~ K a p u s t i n a ,  I .  S .  N i k o l a e v a ,  
E .  A .  G o l o v a n o v a ,  To V .  P u s h k i n a ,  a n d  A .  N .  F o m i n a  

We accompl i shed  the synthes is  of 3 -a -hydroxya lky l th iophenes  (IIIa-c) fo r  the study of the i r  ant iv i ra l  
act ivi ty .  The  4 ,5 -d ime thy l -  and 4 ,5 - t e t r amethy lene -2 -benzoy lamino th iophenes  (In, b) we re  uti l ized as  the 
initial compounds [2]. T h e s e  compounds w e r e  acylated at the posit ion 3 by the action of Ac20 or  acid chlorides 
in the p r e sence  of H3PO 4. As a resu l t ,  the 2 -benzoy lamino-3-acy l th iophenes  (Ha-f) we re  obtained. The  s t r u c -  
t u r e  of the compounds (IIa-f) was conf i rmed by the PMR and LR spec t r a .  The  singlet  in the region of the a r o -  
mat ic  protons  of the thiophene ring is absent  f r o m  the PMR spec t rum of compound (Ha). Consequently, the 
acyl  group is inse r ted  at the posi t ion 3 of the thiophene de r iva t ive  {Ia). The absorp t ion  band of carbonyl  ap-  
pea r s  at 1655-1670 cm -1, and c h a r a c t e r i z e s  the acyl  subst i tuent  in the IB s p e c t r a  of (IIa-f).  

The a -hydroxya lky l th iophenes  (ilia-c) we re  obtained with a yield of 53-98% by the reduct ion of the 3-  
acyl thiophenes (Ha, IIb, IIe) with sodium borohydr ide .  The  p r e sence  of the hydroxyl  groups  in the compounds 
(IHa-c) is  shown by the fact  that the absorp t ion  band of the  OH group is observed  at 3350 cm -1 in the sp ec t r a  
of the las t  compounds.  

I la-f, II/a-c 

II a, r b'.. III a,c:  R=bie; II b,d, f, I I Ib :  
R+R=(CH2)4; II a, b, III a, b: RS=Me; 
IIe,.d: R3=CH2C1; II ~, f, I l lc :  RS=Et; 
l I a = f :  RIq-R~=O=; III a = c R * = H ,  

R 2 = OH. 

E X P E R I M E N T A L  ( C H E M I C A L )  

The IR s p e c t r a  of the compounds were  taken in a pas te  with mine ra l  oil on a UR-19 spec t ropho tomete r  
(GDR). The  PMH s p e c t r a  w e r e  taken on an XL-100 ins t rument  of the f i r m  "Var ian"  (USA). 

Der iva t ives  of 2 -Benzoylamino-3-ace ty l th iophene  (Ha, IIb). The  reac t ion  mix tu re  consis t ing of 0.03 
moles  of (Ia) or (IIb), 10 ml  of Ac20, and 1 ml  of 85% H3PO 4 is heated fo r  30 rain in a water bath.  After  cooling, 
the res idue  is f i l t e red  off. RecrystaD~zation is p e r f o r m e d  f r o m  a 2 : 1  mix tu re  of a lcohol -d ioxaneo  The data 
on the compounds (Ha, Ilb) a r e  presented  in Tab le  1. 

Der iva t ives  of 2 -Benzoylamino-3-acy l th iophene  {IIa, I Ic- f ) .  The reac t ion  mix tu re  eons i s t ingof  0.01 moles  
of (Ia) or  (Hb), 0.04 moles  of the cor responding  acid chlor ide ,  0.5 ml of 85% H~PO4, and 5 ml of dioxane is 
boiled for  1 h. After  cooling, the mix tu re  is poured into wa te r  and ice.  The  r e s idue  is f i l te red  off and r e c r y s -  
ta l l ized.  The  data on the compounds (IIa, Hc-f) a r e  presented  in Tab le  1. 

Der iva t ives  of 2-Benzoylamino-3-~- .hydroxyalkyl th iophene  (I l ia-c) .  To a solution of 0.0256 moles  of 
(IIa, IIb,  IIe) in 180 ml  of dioxane and 80 ml  of alcohol at 20~ is added 6.8 g (0.18 mole)  of NaBH 4 in por t ions  
for 30 rain. Af ter  the complete  addition, the r eac t ion  mix tu re  is  s t i r r e d  for  a fu r the r  1 h and poured into wa te r  
and ice.  The res idue  is f i l te red  off and dried.  The data on the compounds ( l I Ia-e)  a re  p re sen ted  in Table 1. 

* Communicat ion XX, see  [1]. 
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TABLE 1, Physicochemical Proper t ies  of the Synthesized Com- 
pounds 

Ea `58 3 t 
]87~, 1`58--9 65,8; 5,5 5,1 11,9 Ct~Ht=NO, S 
'43 ' 180--1 68,9 5,8 4,~ 19,8 Ct~HtvNO=S 

68,5i 4,5 10,4 Ct~Ht,NOtSCI 148--50 .29,3 4,6 
18,5 227,.-,8 60,81 4,6 4,2 9 41 C,,H~NO.ScI 

l ie },4.8 184-5 86,7, 6,9 4,6 11.0  CI'.XI,NO',S 
~ f  188,1t 129--30 69,1! 6,4 4,6 lO,6J C~.aHt.NOjS 
,=a  i ~  169--70 65,51 6,0 `5,~ 11,5 Ctr, H,,NO.S 

141--2 67,9 6,6 4,0 10,5 cI,HttNOIS 
I~.C 189,5  170--1 166. v 6,6 ~,,9 I I , I  ct6HI,NOjS 

*Substances were recrystal l ized as follows: gIa, IIc, lie) from al- 
cohol, (lib, IId, IIf) f rom a 2 �9 1 mixture of alcohol-dioxane, and 
(rrra-c) f rom 50% aqueous MeOH. 
tObtained by the action of AcC1. 
$Obtained by the action of Ac20. 

Calculated,  ~ 

65,9 `5,5 t 5,1 11,7 
68,~ 5,7 i 4,7 10,7 
58,5 4,6 t 4,5 10,4 
`51.1 I 4.81 4;=' 9,6 
65,916,6 i 4,9 11,1 
69,0 I 6,1 I 4,5 10,2 
65,5i  6,91 ,5 I 11,6 
67.7 I 6,4 ; 4,5 10,6 
66,~:  6,6 4,5 11;1 

E X P E R I M E N T A L  ( B I O L O G I C A L )  

The antiviral action of the compounds (IIIa-c) was studied in chick embryo cell culture (CEF) in regard 
to examples of DNA viruses  (viruses of herpes simplex types I and II) as well as RNA viruses: the influenza 
virus A/F PV (Hay I No. 1), the virus of Venezuelan equine encephalitis WEE), and the virus of vesicular 
stomatitis WVS). 

The compounds were introduced in the maximal bearable and lower concentrations at 1 h after the infec- 
tion of the cell monolayer by the virus. The results  were taken into consideration according to the ability of an 
investigated compound to prevent the cytopathic action of the virus on the cells. In studying the virus-inhibiting 
activity of the compounds toward influenza virus, we also took into consideration the decrease  in the t i ter  of 
hemagglutinins in the culture fluid by the hemagglutination reaction. As a result of the conducted study, it was 
established that compound (IIIb) shows weak virus-inhibiting action on the reproduction of the herpes simplex 
virus, both of type I and type II, lowering the infectious t i ter  of the virus relative to the control by 1.0 and 1.8 
log TCDso respectively.  Compound (IIIb) does not influence the reproduction of the influenza virus.  In contrast, 
compound (Ilia) suppresses the propagation of the influenza virus, lowering the infectious t i ter  of the virus re -  
lative to the control by 1.0 log TCDso (the mean geometric t i ter  of viral  hemagglutinins in the culture fluid was 
thereby equal to zero,  and the t i ter  in the control was 1 : 64); but it does not show influence on the reproduction 
of both types of the herpes virus. The chemotherapeutic indexes of activity were equal to 2. The compounds 
(IIIa, Illb) were not active toward the virus of VEE and VVS. Compound (IIIc), which contains an a -hydroxypro-  
pyl group at position 3, was inactive in regard to all the viruses studied. 
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