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Because  of the in teres t  genera ted  by condensed he te rocyc l ic  s y s t e m s  containing an imidazole  ring as 
pharmacolog ica l ly  ac t ive  compounds,  we synthesized the prev ious ly  unknown 2-aminomethy l -4H-[1]benzo th io -  
pyrano[3 ,4 -d] imidazo l -4 -ones  (Ia-m) in o rde r  to study the i r  pharmacolog ica l  act ivi ty,  

As s ta r t ing  compounds we used 4 - ( N - R - a m i n e ) - 3 - a m i n o t h i o c o u m a r i n s  (Ha-e),  which were  synthesized 
by the prev ious ly  descr ibed  route  [1]. React ion of diamines  H with chloroacety l  chlor ide gave  1 - R - 2 - c h l o r o -  
methy l -4H-[1]benzoth iopyrano[3 ,4-d] imidazo l -4-ones  (Ilia-e),  which were  t r a n s f o r m e d  into compounds I a - m  
by the action of the cor responding  amines  
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Ita-e, I I Ia -e  a: R = H .  b: R=CHs, c: R-n-C4Hg, d: R-----CH2C6H5, e: R---- 
=C~Hs; Ia-m: a: R=H,  R'-kR"=(CH2)~; b: I~=CHa, I~'q-R"=(CH=)5; c: 
R=n-C4Ho, R'+R"=(CH~)~; d: R=CH2C6Hs, R'+R"=(CH~)5; e: R =  
=C,H~, R',q-R",7(CH2)5; f: R = H ,  R'q-R"=CH2CH~.OCHzCH2; : R_n-  
C,H9, R q- R ' = CH~CH2OCH~.CH=; h: R = CH=C6Hs, R g" + R = 
CH~CH~OCH~CH~; i. R=C6Hs, R'q-R"=CH~CH=OCH=CH2; j: R=n-C4Hg, 
R'-}-' R"=CH2CH~N(CH3)CH2CH2; k: R=C,Hs,  R'+R"--CH2CH=N(CHa)- 
CHiCHi; l: R=n-C4H~, R'q-R"=CH=CH=N(CeHs)CH=CH2;m: R--C6H5, 
R '+R"--CH=CHeN(C GHs)CH~CH..,. 

The s t r u c t u r e  of the compounds synthes ized was conf i rmed by IR and m a s s  spec t roscopy  data. As in the 
case  of the m o r e  s imple  substi tuted 4H-[1]benzoth iopyrano[3 ,4-d] imidazol -4-one  de r iva t ives  [2], in the IR s p e c -  
t r a  of compounds I a - m  and I I Ia -e ,  intense dependent v ibra t ions  of the carbonyl  group a r e  observed in the 1655- 
1615 cm -1 region,  the s t re tching v ib ra t ions  of the NH group in the s p e c t r a  of compounds Ia, f and IIIa appear  at 
3140 cm -1 in the f o r m  of a broad band. In the m a s s  spec t r a  of compounds I a - m  and IHa-e ,  low intensity peaks 
of molecu la r  ions a r e  recorded .  The main d i rec t ion  of the f ragmenta t ion  is de te rmined  by s u c c e s s i v e  spli t t ing 
of a subst i tuent  at the methylene group in the 2-posi t ion,  and then of carbonyl .  

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

The melt ing points of the compounds were  de te rmined  on a m i c r o h e a t e r  "Boet ius"  block. The  IR spec-  
t r a  we re  run on the " P e r k i n - E l m e r - 5 8 0 "  spec t rophotomete r ;  the m a s s  spec t r a  w e r e  measu red  on a "Var i an -  
MAT-11" appara tus  with a s y s t e m  of d i rec t  introduction of the sample  to the ion source ,  at a t e m p e r a t u r e  of 
100-120~ and an ionizing vol tage of 70 eV. The course  of the reac t ion  and the puri ty  of the compounds were  
control led by T L C  on Alufolien 60 F 254 plates ,  using ch lo ro fo rm as a solvent .  

1 -R-2-Chlo romethy l -4H- [1 ]benzo th iopyrano[3 ,4 -d ] imidazo l -4 -ones  (I l ia-e).  A suspens ion of 0.01 mole  
of d iamines  I I a - e  in 20 ml  of chloroacety l  chloride is boiled for  2 h and then cooled and diluted with a la rge  
amount of e ther .  The prec ip i ta te  that s e p a r a t e s  is f i l tered,  washed with ether ,  a sodium b icarbona te  solution, 
and water ,  and then dr ied.  Compounds I I I a -e  a r e  obtained, whose p rope r t i e s  a r e  l isted in Table  1. 
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TABLE i .  !-R-2-Chloromethyl-4H-[l]benzothiopyrano[8,4-d]- 
l m i d a z o l - 4 - o n e s  III~- e 

~ ]  ~- Mp,'C a Rf b ................................. Empaical -- 7 -  

I 

IIIa 84 245~7C 001,2 14,43 11,44 12,53 CnH~C1N~OS 14,15111,1812,7, 
IIIb 61 210--2 13,24 10,65 1 12,01 t C~H,CIN~OS 13,40 ]10,59112,1, 
IIIc 63 166--8 0,29 [ 11,81 8,95] 10,41 [ CI~H,~CIN~OS 11,55] 9,14 ]10,4, 
IIId 79 202--4 0,65 10,18 7,89 9,29[ C~sH~aC1N~OS 10,40 8,22 9,41 
III~ 91 245~7 0,60 10,66 8,49 9,79 CnHnCIN2OS 10,85 8,57 9,81 

a) Compound I l ia  was  r e c r y s t a l l i z e d  f r o m  a b e n z e n e - a l c o h o l  (8 : 2) 
mix tu re ,  IIIb, f r o m  50% alcohol ,  lIIf f r o m  benzene ,  Hid, e f r o m  a 
b e n z e n e - h e p t a n e  (5 :1 )  mix tu re .  
b) Alufol,  eluent c h l o r o f o r m .  
c) Sol idi f ies  at 252~ and me l t s  aga in  at 334-336~ 

M§ 

I 

251 
265 
307 
327 
341 

T A B L E  2. 
p y r a n e [ 3 , 4 - d ] i m i d a z  o l - 4 - o n e s  l a - m  

Mp, ~ a Rf b N S 

Ia 
Ib 
Ic 
Id 

If 

li 

Il 
Im 

89 
81 
93 
90 
93 
86 
88 
92 
94 
87 
83 
86 
88 

l - R - 2 -  ( N - R ' - N - R  " - A m i n o m e t h y l ) - 4 H -  [1]benzothio-  

0,28 14,06 
0,26 13,45 
0,49 ll,81 
0,68 10,72 
0,44 10,97 
0.60 14,04 
0,48 11,64 
0,24 10,59 
0,18 ll,ll 
0,23 14,85 
0,10 14,33 
0,42 12,97 
0,25 12,42 

10,54 t CleHI~NaOS 
10,21 [ C17H19N3OS 
9,05 [ C~0H2sNsOS 
8,34 [ C28H2aNaOS 
8,62 [ C22H21NaOS 

10,46 1 C1sH15NaO2S 
9,21 I C19H2aNaO~S 
8.49 I C2~H~INaO2S 
8.49 I C21H19NaO~S 
8.87 I C~oH26N4OS 
8.25 1 C~2H~eN40S 
7.39 I C25HaaN4OS 
7.06 1 C27H24N4OS 

180--2 
162--4 
184--6 
242--4 
223--5 
239--41 
202--4 
255--7 
243--5 
166--8 
178--80 
129--31 
196--8 

:alculated, 

N S 

14,03 10,70 
13,41 10,23 
11,82 9,02 
10,78 ] 8,23 
11,19 8,54 
13,94 10,64 
11,76 1 8,97 
10,74 8,19 
11,14 8,49 
15,12 8,6.5 
14,35 8,21 
12,95 7,41 
12,38 7,08 

hi+ 

299 
313 
355 
389 
375 
301 
357 
391 
377 
370 
390 
432 
452 

a) Compound Ia r e c r y s t a l l i z e d  f r o m  a b e n z e n e - h e x a n e  (8:2) m i x -  
ture ,  Ib, f, j, l, f r o m  a b e n z e n e - h e x a n e  (1 : 1) mix tu re ,  Ic,  e, g 
f r o m  alcohol ,  Ih, i, k, m f r o m  benzene .  
b) Alufol,  eluent  c h l o r o f o r m .  

1 - R - 2 - f N - R ' - N - R " - a m i n o m e t h y l ) - 4 H - [ 1 ] b e n z o t h i o p y r a n o [ 3 r 4 - d ] i m i d a z o l - 4 - 0 n e s  ( Ia -m) .  To  a suspens ion  
of  5 m m o l e s  of  compounds  I H a - e  in 100 ml of abso lu te  benzene,  11 m m o l e s  of the  c o r r e s p o n d i n g  amine  a r e a d d e d .  
The  mix tu r e  is boi led fo r  7 -8  h, and af te r  cooling,  the p rec ip i t a t e  is f i l t e red  and washed  with benzene .  T h e  
combined  solut ion is washed with wa te r  and evapora t ed .  Compounds  I a - m  a r e  obtained (in the  c a s e  of  compound 
Ie, and addi t ional  amount  of product  is i so la ted  f r o m  the  f i r s t  p r e c i p i t a t e  by washing  with water ) ,  whose  p r o p e r -  
t i es  a r e  l i s ted  in T a b l e  2. 

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

The  g e n e r a l  ac t iv i ty ,  the acute  toxic i ty  (the LDs0 was  de te rmined) ,  and the  effect  on the  CNS of compounds  
I a - m  and I I I a - e  w e r e  s tudied.  T he  e x p e r i m e n t s  w e r e  c a r r i e d  out on white  mice ,  weighing 20-22 g each.  Doses  
of a compound,  c o r r e s p o n d i n g  to 1/10 LDs0 w e r e  used .  

The  ac t ion  on CNS was  evalua ted  by the  fol lowing t e s t s :  1) effect  on the m o v e m e n t  coord ina t ion  and m u s -  
cle  tonus  w e r e  s tudied by  the  " ro t a t ing  rod"  tes t  ( f requency  of ro ta t ion  8 r p m  fo r  2 min); 2) effect  on spon t ane -  
ous m o v e m e n t  ac t iv i ty  (SDA) w e r e  s tudied on the  "Animex"  appa ra tu s  ( f rom the  f i r m  LKB, Sweden); 3) effect  of 
phenamine  h y p e r a c t i v i t y  (PHA) - a n t a g o n i s m  to phenamine  (10 m g / k g  in t rape r i tonea l ly )  - was  s tudied on the  
"Animex"  appa ra tu s  ( f rom the f i r m  LKB, Sweden); 4) effect  on dura t ion  of the ac t ion  of n a r c o t i c  compounds  was  
d e t e r m i n e d  f r o m  the  momen t  of the  loss  of the  tu rn ing  o v e r  r e f l ex  up to its r e s t o r a t i o n .  To  d e t e r m i n e  the  p r o -  
longat ion of the ac t ion  of  n a r c o t i c  compounds ,  th iopenta l  sod ium was  in t roduced  in t r avenous ly  in a dose  of 30 
mg/kg ;  in the s tudy of the  potent ia t ion  of a sub th resho ld  dose,  th iopenta l  sod ium was  in t roduced  in a dose  of 
12.5 mg /kg ;  5) a n t i s p a s m o d i c  ac t ion was  studied by two t e s t s :  max ima l  e l e c t r o s h o c k  (a l te rna te  cu r r en t  with a 
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strength of 50 mA, frequency 59 pulses / see  at an irr i tat ion d~ara~ion of 0,2 see} and the reaction with Corazol 
(subcutaneous administration in a dosage of 120 mg/kg); 6) analgesic action was determined by the Hafler 
method. 

RESULTS AND DISCUSSION 

It was found that compounds [a-m and IIIa-e have aeurotropie activity and are  relatively slightly to~ic. 
The LD~0 with intraperitoneal administration was 500-1000 mg/kg for most of the compounds with the exception 
of compounds Ia, b, j, k and IIIa, b, whose LDs0 is from 100 to 300 mg/kg. 

In the series  of compounds Ia-m, a certain dependence of the r~eurotropic action on the nature of the 
radicals attached to the nitrogen atom and to the methylene group has been established. The highest neuro- 
ironic activity .was revealed in compounds containing a plperidine residue. Compound Ia decreases  the SDA 
by a factor of 2-6, and the action of phenamine by a factor of 1.4-1.6. Replacement of hydrogen at the nitrogen 
atom by alkyl groups leads to increase in activity. Compound Ib decreases  the SDA by a factor of 6-20 (de-- 
pending on the time after  introduction), decreases  the PHA by a factor of 1.5-2, and prolongs the action of thio- 
pental sodium by a factor of 1.6. Compound Ic was found to be the most active: it decreases  the SDA by a fac- 
tor of 30-40, decreases  the PHA by a factor of 3-4, and prolongs thiopental-induced Sleep in mice by a factor of 
3-4; in 20% of mice a potentiation of the action of thiopental-sodium was ohserved. At the same time, this com- 
pound is less toxic {LD50 1000 mg/kg), compared with compounds Ia and Ib (LDs0 100 and 220 mg/kg, respec-  
tively). Compound Id also has a depressant effect on C~NS, decreasing the SDA and PHA by a factor of 1o3-1.5, 
and prolonging the action of thiopental~sodium twofold. In compound Ie, a two-phase action on the CNS is dis- 
played: it increases the SDA by a factor of 1.7-2o4, but decreases  the PHA by a factor of 1.6-1.8, and inap- 
preciably increases (by a factor of 1.2) the duration of thiopental-induced sleep in mice. 

RepIacement of the piperidine residue by the morpholine or piperadine residues leads in general to a 
decrease in the depressant effect on the CNS. Compounds If-i decrease the SDA and PHA by a factor of 1.2-6 
and 1.3-4, respectively, and they also prolong the action of thiopental-sodium. It is noteworthy that in this 
ser ies  of compounds compound Ig was found to be most active: it prolongs the action of thi0pental-sodium by 
18-23 times.  At the same time, the action on the SDA (decrease by a factor of 3-6) and PHA (decrease by a 
factor of 2-4) models was most pronounced in compound H, which, however~only slightly prolongs the duration 
of the thiopental-induced sleep in mice. 

In the ser ies  of compounds Ij-m, the most active is compound Ih It decreases the SDA and PHA by fac- 
tors  of 3-8 and 1.2-1.4~ respectively, and prolongs the action of thiopental-sodium threefold. 

For compounds IIIa-e, a pronounced effect on the duration of thiopental-sodium induced narcosis  is most 
characterist ic:  They prolong sleep by !.4~ 1.8, 6.5, 8, s.tad3.4 ~imes, respectively.  ~t shc~[4 be noted that o~-~ 
the SDA and PHA models these compounds exhibit differently directed effects. Thus, compounds IIIc and Hid 
which are  most active in sleep prolongation, decrease the SDA by a factor of 2-6 and increase the PHA by a 
factor of 1.3-1.5. 

All the compounds studied (in doses of 1/10 LDs0) do not exhibit muscle-relaxing, cataleptic, antispas- 
modic, and analgetic action. 

Thus, the prel iminary study of the pharmacological activity of the 4H-[1]bermothiopyrano[3,4-d]imidazol- 
4-one derivatives showed that they possess definite neurotropic activity, mainly of the depressant type, which 
encourages a search for more effective neutropic compounds in this ser ies  by a particular modification of the 
structure,  i.e., selection of substituents at the nitrogerl atom and the methylene group in the imidazole ring. 

I. 
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