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It is known that cer ta in  organosulfur  compounds exhibit pronounced biological activity [1-5]. Ear l ie r  we 
showed [6] that a romat ic  th ioes te rs  with the general  formula ArCAr 'Ar"SAr  are  re la t ive ly  nontoxic and exhibit 
an analgesic action. Continuing a study of the pharmacological  proper t ies  of sulfur compounds, we investigated 
the biological p roper t i es  of a s e r i e s  of a l ipha t ic -aromat ie  sulfides with general  formula 4-CH3OC6H4CB (B)SC6- 
It4B'-4 (I-VII), in o rde r  to detect  the i r  neurotropic  and ant i - inf lammatory  activity.  

E X P E B I M E N T A L  C H E M I S T R Y  

The method of production of a l ipha t ic -aromat ie  b ioes ters  1-vi i  was based on the interact ion of halomag-  
nesium alcoholates with halomagnesium thiophenolates in the p resence  of ethyl fo rmate  in anhydrous diethyl 
e ther  medium [7]. 

General  Method of Product ion of Sulfides. To 0.2 mole  of alkyl or  a ry lmagnes ium bromide,  0.1 mole  o f  
the earbonyl  compound, dissolved in a t r ip le  volume of anhydrous e ther ,  was added dropwise with cooling, and 
a f te r  the react ion was completed,  0.1 mole  of thiophenot,  also in e ther  solution, was added. To complete  the 
format ion of bromomagnes ium carbinolate  and bromomagnes ium thiophenolate,  the mix tu re  obtained was heated 
for  10-15 rain. After  cooling, 0.1 mole ethyl fo rmate  was added to the mix ture ,  the react ion mix ture  mixed and 
lef t  for 24 h at room tempera tu re .  Then the react ion mass  was hydrolyzedwi th  water  and with 10% sulfuric 
acid. The layers  were  separa ted  and the aqueous l aye r  ext rac ted  twice with ether .  All the ether  l ayers  were  
mixed,  and to remove  the unreaeted  thiophenol, washed with a 10% solution o f  sodium hydroxide and then with 
water  to a neutral  pH, dr ied  with anhydrous sodium sulfate,  the ether  dist i l led off, and the sulfide obtained pur i -  
fied by redist i l la t ion under vacuum or  by rec rys ta l l i za t ion  f rom a suitable solvent (TaMe 1). 

E X P E B I M E N T A L  B I O L O G Y  

An investigation of the biological act ivi ty of th ioes te rs  was conducted on te t rahybr id  mice  of both sexes ,  
weighing 16-20 g, and on ra t s  of the Wistar  line of both sexes ,  weighing 160-200 g. The neurotropic  activity 
of  the preparat ions  was evaluated according to the i r  ability to influence the or ienta t ive  response  of animals by 
the "thrott le valve" method [8], on hexenal anesthesia  by the tes t  of " lateral  posit ion," on the pain protec t ive  
re f lex  by the "hot plate"  method [9], and on exper imenta l  convulsions induced by e lec t r ic  cu r ren t  or  a reco l ine  
[10, 11]. Tr ioxazine,  amidopyr ine ,  cyclodol ,  and ehloracon were  used as s tandards of neurotropic  action. 

The an t i - in f lammatory  act ivi ty of the compounds was studied on models  Of formal in ,  dext ran ,  serotonin,  
h is tamine,  and agar  inflammation. The value of the inf lammatory response  was de te rmined  oncometr iea l ly  a c -  

TABLE 1. Aliphat ic-Aromatic  Sulfides I-VII 

Corn- yield, Melting Found, Gross Calcu o 
pound R R' 07 ~ point , 'C* % S formula lated,%S 

I 
II 

IIl 
IV 
V 

VI 
VII 

C3H~ 
C~H7 
C4H9 
CsHn 
iso~CaH~ 
C2H s 
CH3 

H 97 
95 
85 
83 
92 
94 
92 

39--40 
38--9 
27--9 
38--9 
42--3 
48--50 
31--2 

11,73 
11,09 
11,06 
11,00 
11,28 
12,13 
13,18 

CI~H20OS 
ClsH**OS 
ClsH,2OS 
CI~H~4OS 
C1,H,0OS 
C16HlsOS 
CI 5H16OS 

11,76 
t1,19 
11,19 
10,66 
11,76 
12,44 
13,10 

* Compounds I-VI were  r ec rys t a l l i zed  from petroleum e ther ,  c o m -  
pound VII f rom alcohol.  
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cording to the method of L. S. SalYamon. The phlogolytic act ivi ty  of the compounds was compa red  with the a c -  
tion of phenylbutazone.  

The toxici ty of  the th ioes te r s  was studied by de te rmin ing  LDs0 , record ing  death of  the an imals  for  a p e r -  
iod of ten days .  The deg ree  of toxici ty  of the p repara t ions  was de te rmined  according  to the c lass i f ica t ion  of I. 
V. Sanotskii [13]. 

The inves t igated p repa ra t ions  were  admin i s t e r ed  to the exper imenta l  an imals  in t raper i tonea l ly  in the 
fo rm of a suspension in 2% s t a rch  muci lage  in doses  of  200 m g / k g  (neurotropic action) and 50 m g / k g  (ant i - in-  
f l a m m a t o r y  action). The control  an imals  rece ived  equal amounts  of the s t a rch  muci lage;  hexenal  and a r e -  
choline were  injected in t raper i toneaUy in doses  of 70 and 12 m g / k g ,  respec t ive ly .  The r e su l t s  obtained were  
subjected to s ta t i s t i ca l  t r e a t m e n t  and cons idered  significant  at P -< 0.05 [14]. 

R E S U L T S  A N D  D I S C U S S I O N  

The resu l t s  of exper iments  invest igat ing the toxici ty and neurot ropic  act ivi ty of th ioes te r s  a re  p resen ted  
in Table 2, f rom which it is evident that  the values  of  LDs0 of the tes ted compounds exceed 500 m g / k g ,  and only 
in p repara t ion  I is LDs0 equal to 400 m g / k g .  According to the c lass i f ica t ion  of acute toxici ty of chemical  sub-  
s tances  [12], the compounds studied can be c lass i f ied  a s  re la t ive ly  nontoxic. 

The organosul fur  compounds studied gave a pronounced sedat ive  effect ,  which was mani fes ted  in thei r  
abi l i ty  to inhibit the o r ien ta t ive  reac t ion  in mice .  In this r e spec t  they su rpa s s  the t ranqui l ize r  t r ioxazine  (see 
Table  2). The t i m e  of s tay  of the an imals  in the f i r s t  chamber  a f te r  the introduction of the invest igated sub-  
s tances  was inc reased  by 60-100% in compar i son  with the  contr(~lo The g r ea t e s t  act ivi ty was exhibited by p r e p -  
a ra t ions  I and IV, which a l m os t  en t i re ly  inhibited the or ien ta t ive  re f lex  in mice .  After  the introduction of the 
t es ted  compounds ,  the number  of va lves  opened by the an imals  during the i r  passage  along the "runway" was de -  
c r e a s e d  2 to 4-fold,  which was a lso  evidence of inhibition of the or ienta t ive  r e sponse  [15]. 

The sulf ides of the t r i thane  s e r i e s  studied had a weak analgesic  effect ,  inc reas ing  the t ime  of the p r o t e c -  
t ive re f lex  by 25-50% in compar i son  with the cont ro l .  The m o s t  dis t inct  analgesic  effect  was exhibited by p r e p -  
a ra t ion  III. 

A signif icant  lengthening of hexenal  anas thes ia  was induced by prepara t ion  V; the remain ing  compounds 
were  ineffect ive in this r e spec t .  

The inves t igated compounds had no influence on exper imenta l  convulsions (electric shock,  a rechol ine  hy -  
perkines is)~  

In a study of th ioes t e r s  on a model  of  formal in  inf lammat ion,  it was noted that they have a dist inct  an t i -  
i n f l ammato ry  effect  (see Table 2). In s t rength of phlogolytic effect ,  some of these  compounds (I and III) a r e  
not in fe r ior  to phenylbutazone.  These  substances  have propyl  and butyl groups  as the rad ica l s ,  respect ively~ 
An inc rea se  in the num ber  of carbon a toms  in this radical  (compound IV), like a dec r ea se  in them (compounds 
VI and VII), leads to a d e c r e a s e  in the an t i - i n f l ammato ry  act ivi ty.  It was also noted that the r ep l acemen t  of one 
of the hydrogens of the phenyl radical  a t  the sulfur  a tom by a methyl  group {II) is accompanied  by a d e c r e a s e  
in the a n t i - i n f l a m m a t o r y  action. 

The subs tances  m o s t  ac t ive  in the an t i - i n f l ammato ry  effect  (I and III) were  subjected to an expanded in-  
vest igat ion to de t e rmine  the i r  phlogolytic act ivi ty  on models  of dex t ran ,  serotonin ,  h i s tamine ,  and aga r  in f l am-  
mat ion  (Table 3). It  was noted that  the phlogolytic action of p repa ra t ions  I and III was mani fes ted  not only in 
fo rma l in ,  but a l so  in dext ran  (I) and serotonin  (III) edemas  [16]. 

The low toxici ty  of the invest igated th ioes t e r s ,  and the r a the r  high phlogolytic act iv i ty  of some  of them 
(I, III),  in conjunction with the genera l  d e p r e s s i v e  (sedative) and analgesic  act ion,  pe rmi t  us to consider  a f u r -  

t h e r  synthesis  of compounds of this type as  potential  agents  for the t r ea tmen t  of in f l ammatory  p r o c e s s e s  ad -  
v i sab le .  

1. 

2. 
3. 
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T H E  R E L A T I O N S H I P  OF C H E M I C A L  S T B U C T U R E  O F  UBEA 

D E B I V A T I V E S  T O  A N T I S P A S M O D I C  A C T I V I T Y  

IV. SUBSTITUTED BENZHYDBYL UBEAS 

A .  G. P e c h e n k i n ,  L .  G. T u g n i b i d i n a ,  
V .  K~ G o r s h k o v a ,  and L.  A .  T i k h o n o v a  

UDC 615.217.5.015.11 

We found ear l i e r  [1] that benzhydryl  ureas  show high ant i spasmodic  act ivity in screen ing  tes t s .  The p r e s -  
ent work descr ibes  the synthes i s  of  a s e r i e s  of new benzhydryl  ureas  having subst i tuents  on the benzene  ring. 
The synthes i s  of  the substituted benzhydryl  ureas  was  carr i ed  out according to the fol lowing s c h e m e :  

SOC12 RC~Hs, AIC13, HsO 
RC6H4COOH > RCoH4COCI > RCoH4--CO--C6H4R' 

HCONH~, HCOOH 1) HCI, C2HsOH 
RCeH4CH (NH--COH) C~H4R' 2) NaOH * 

O2N --  NHCONHI 
RCoH4CH (NH~) C6HaR' RC~HaCH (NHCONHz) CsH4R'. 

I - - X X I  

TA BLE 1. 

C o m -  
p o u n d  

H 
2-CH3 
3-CHa 
4-CHa 
3-NH2 

I 
11 

I11 
IV 
V 

VI 
VII 

VIII 
IX 

X 
XI 

XII 
XIII  
XIV 
XV 

XVI 
XVII 

:XVIII 
XIX 
XX 

XXI 

Substituted Benzhydryl  Ureas  

4:(CHHD,N 

4-OH 
4-CHsO 
3-NO, 
4-NO, 
4-C.Hs 
2-CH s 
3-CHa 
2-GH 3 
3-CH~ 
4-CH 3 
2-F 
3-F 
4-F 
2-NH= 

Meitin~ 
R' )oint) "C 

H 143--5 
H 134--5 
H 99--100 
H 160--2 
H 1O0--1 
H 160--2 
H 194--5 
H 207 --8 
H 158--9 
H 180--2 
H 218--9 
H 165--7 

5-CHs I 143--4 
4-CH 3 [ I 31 - -3  
4-CHa [ 157--9  
4-CH3 I 153--4 
4"CH3 I 174--5 
4-CHz [ 165--6  
4-CH 3 [ 149--0 
4-CH~ [ 175--6 
5-CI [ 233--5 

Found, % 

C H 

74,21 6 , t i  I 
74,44 6,80 ] 
74.88 6 .73  I 
75,41 6,91 I 
70,29 5.43 I 
70,72 6,741 
69,59 5,88 ! 
69,86 5,97 
70,05 6,68 
62,28 5,15 
62,50 5,11 
80,12 5,88 
75,63 7 ,03  
76,10 7,09 
76,10 6,94 
75,39 7,18 
76,00 7,18 
70,39 6 ,00  
69,19 6 ,03  
70,07 6,28 
61,31 5,28 

12,08 
11,88 
11,41 
11,81 
17, 14 
16,39 
11,54 
11,75 
I1 ,45  
15,47 
16,29 

9,44 
11,37 
11,23 
10,90 
11,24 
l l , 1 2  
10,82 
10,62 
10,8~ 
15,2~ 

Note.  Literature data: mp for I, 143~ [3]; 
152~ [4]. 

Empirica 1 
fou nd 

31~Ht4N$O 
.:t~Ht6N20 
.~tsHtBNBO 
-~tsHt,N~O 
.:t4Ht~N30 
=t6Ht~N30 
~14Ht4NtO: 
~t4Hl4NzO: 
~lsHtnNzO: 
,~t4HtBNzO 
El,Hi aNN3g 
C~oHxa s 
Et~HtaNsO 
CtaHIsN=O 
Ct~HIsNtO 
Ct~HtsN~O 
Ct6HtsN,O 
C,~HI~FNz 
CxsHt~FN2 
CtsHt~FN=' 
Ct~Ht~CIN 

Calculated, ~ 

C H 

7 4 , 3 3 1 6 , 1 9  I 
7 5 . 0 0 1 6 , 6 6  I 
7 5 , 0 0 1 5 , 6 6 1  
75 00 / 6 66 
69,81 | 6 , 25 ]  
71.371 7 ,06 /  
69 4 2 / 5 , 7 8  
6 9 , 4 2 |  5,76/ 
7o,31| 6,25~ 
61,99| 4,80 
61,99| 4,80 
79,47| 5,99 
75,591 7,08 
75,591 7,08 
75,591 7,08 
7 5 , 5 9 |  7 ,08 
75,591 7 ,08  

~ 6 9 , 4 5 1 6 , 1 8  
69,451 6, 18 

) 6 9 , 4 5 1 6 , 1 8  
:C 6 0 . 8 1 / 4 , 7 5  

IV, 158~ [4]; XVII, 

12,38 
11,66 
11,66 
11,66 
17,57 
15,61 
11,57 
11,57 
11,67 
15,49 
15,49 

9 ,27  
11,02 
11,02 
11,02 
11,02 
1 t ,02  
10,81 
10,81 
10,81 
15,25 
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