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E s t e r s  of per imidine  2 - c a r b a m i c  acid (Ia-c)  have been synthesized by two methods with the aim of 
search ing  for  new compounds possess ing  anthelmintic p roper t i e s .  
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a: 1R =OH 3 ~b: F~=OtH 5 ~ c: I~=O4H s 

Method A included reac t ing  1, 8-diaminonaphthalene with S-methy l i so th iourea  and a chlorocarbonate  
e s t e r  and was analogous to the method of obtaining benzimidazole  ea rbamates  in [1]. Method B is based on 
our  data in accordance  with which acylat ion of 2 -aminoper imid ine  with acid chlor ides  occurs  on the exocycl ic  
ni t rogen atom. 

Of the obtained per imidine  ca rbamates  compounds, In, b showed reduced act ivi ty on t r ichocephalosis  
in white mice.  To inc rease  the i r  hydrophi l ic i ty  and possibly s t rengthen the i r  anthelmintic act ivi ty we a t -  
tempted to acylate  compounds Ia-c by heating with f resh ly  dist i l led acet ic  anhydride under  conditions ex-  
cluding mois tu re  f rom the a i r .  However it turned out that a complex t rans format ion  occur red  with the r e l ease  
of carbon dioxide and the format ion  of a quantitative yield of 2 -ace ty laminoper imid ine .  

It was establ ished on investigating this reac t ion  that the appropr ia te  alkyl acetate  was formed s imul ta -  
neously as was shown by gas- l iqu id  chromatography (GLC) in the case of per imidine  2 - c a r b a m i c  acid butyl 
e s t e r  [Ic]. By t h i n - l a y e r  chromatography (TLC) of tes t  samples  taken out during the react ion it was es tab-  
l ished that an in te rmedia te  (Rf 0.42) was formed.  It is proposed that this product  is an N - a c e t y l  der ivat ive  
of the s tar t ing  carbamate  and we have obtained it f rom carbamate  (ib) under mildly acylating conditions w i t h  
ace ty l  chloride in anhydrous medium. The substance was identical  by TLC with the product  detected in the 
reac t ion  mix tu re  and by e lementa l  analyt ical  data cor responded  to the ethyl e s t e r  of per imidine  2 - N - a c e t y l -  
ca rbamic  acid (11). The l a t t e r  was unstable on heating in an open vesse l ,  was hydrolyzed and was fur ther  
conver ted  with r e l e a s e  of carbon dioxide forming 2-aminoper imidine .  If heated in glacial  acet ic  acid under  
conditions excluding moi s tu re  of the a i r  then carbon dioxide was re leased  and 2-ace ty laminoper imidine  was 
formed.  

The data  obtained and also the high acidi ty  of the exocycl ic  N - H  bond pe rmi t  the hypothesis  that the 
aee ty l  group in this  product  is  on the exocycl ic  n i t rogen atom. This hypothesis  was confi rmed by IR spec t ro -  
scopic data. In the lit  spec t rum of a solid sample  of per imidine  2 -N-ace ty l ca rbamic  acid ethyl e s t e r  (Hb) 
there  were  two intense bands at 1760 and 1690 cm -I (vC=O), one intense band in the 3270 cm -i region (VNH) , 
and a v e r y  intense band at 1271 cm -I (vc_o) .  The f requency  value 1760 cm q was significantly g r e a t e r  than 
that  usual ly  observed  in spec t r a  of ca rbamates  [2] which may denote the p resence  of a second carbonyl  at the 
same ni t rogen atom [3]. The smal l  i nc rease  of f requency  of the C = O  of the acetyl  group is also in favor  of 
the proposed  s t ruc tu re  fo r  (rib). This i nc rease  is seemingly  linked with the concur ren t  influence of the other  
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carbonyl  group linked to the s a m e  ni t rogen a tom and also by the sa t i s f ac to ry  p rox imi ty  of the NH group a b -  
sorpt ion bands to the posit ion of the analogous band in the spec t rum of 2 -d ime thy laminope r imid ine  (Z~NH 3252 
cm-1) .  The band fo r  the exocycl ie  NH group in spec t r a  of 2 - aminope r imid ine  de r iva t ives  l ies  apprec iab ly  
h igher  [4]. An additional a rgumen t  in favor  of s t ruc tu re  (IIb) may  be  the fact  that on deutera t ion of the amino 
group in the (IIb) molecule  the f requency  of the C ----O v ibra t ion  is  unchanged while in the spec t rum of (Ic) 
r ep l acemen t  of hydrogen b y  deu te r ium in the NH groups led, as  might have been  expected accord ing  to [5], 
to a sma l l  (3 cm-1) reduct ion in the f requency of the e s t e r  C = O  group. 

Thus the convers ion  which occu r s  may  be r ep re sen ted  by  the following scheme:  

OH3000I~ ~ 

-]- OH3OOOI~ ~IGOOH 3 

lY 

+ C02 

On reac t ion  with ace t ic  anhydride the N - a c e t y l  de r iva t ive  of the ini t ial  c a r b a m a t e  (II) and ace t ic  acid 
a r e  fo rmed .  The l a t t e r  en t e r s  into a t r anses t e r i f i ca t i on  reac t ion  with N - a c e t y l c a r b a m a t e  (II) and in this way, 
in addition to the cor responding  alkyl  acetate ,  there  is fo rmed  N - a c e t y l c a r b a m i c  acid (III) which is d e c a r -  
boxylated and conver ted  into 2 - ace ty l aminope r imid ine  (IV). 

The p r e sence  of the ongoing convers ions  with the par t ic ipat ion  of ace t ic  acid was  conf i rmed by e x p e r i -  
ment  on heating the init ial  c a r b a m a t e  (Ia) with glacial  acet ic  acid. The r e l e a s e  of ca rbon  dioxide was 
es tabl ished in this way as  was the fo rmat ion  of 2 - aminope r imid ine  and t r a c e s  of 2 - ace ty l aminope r imid ine  
(according to TLC data).  

The anthelmint ic  act ion of the synthesized e a r b a m a t e s  ( l a -c )  was studied on t r i chocepha los i s  of white 
mice  at max imal ly  to le ra ted  doses  [6]. Compound (Ia) at a dose of 2 g / k g  proved to be act ive.  Ca rbama te  
(Ib) at  a dose  of 0.5 g / k g  displayed intense ef fec t iveness .  C a r b a m a t e  (Ic) was  found to be  highly effective 
in the l imi t s  of 51-88% and extense  ef fec t iveness  was es tabl i shed amounting to 10-28%. 

EXPERIMENTAL 

]:R s p e c t r a  were  m e a s u r e d  on a UR-20  spec t ropho tomete r  (in po tass ium b romide  disks  and in ch lo ro form 
solution). Deutera t ion  was conducted d i rec t ly  on p repa r ing  solutions by  the method descr ibed  in [7]. GLC 
analys is  was achieved on a T s v e t - 2  ins t rument ,  column length 3 m, d i a m e t e r  6 m m ,  containing 5% SE-30 
on chromaton AW, 60-80  mesh,  c a r r i e r  gas  ni trogen,  flow ra te  50 m l / m i n .  TLC was ca r r i ed  out on Silufol 
p la tes  in the s y s t e m  b e n z e n e - a l c o h o l  (22 : 3), v isual izat ion was with iodine vapor .  

E s t e r s  of Pe r imid ine  2 - C a r b a m i c  Acid (!a-e) .  Method A. To a suspension of th iourea  (3.8 g: 0.05 
mole) in wa t e r  (2 ml) was added dropwise  d imethyl  sulfate  (4 g: 0.0315 mole) during 10-15 min. The t e m -  
pe ra tu re  ro se  the reby  f r o m  20 to 52~ The c l ea r  solution was boiled fo r  30 rain and cooled to 3~ (the ent i re  
m a s s  crys ta l l ized) .  At this t e m p e r a t u r e  25% sodium hydroxide solution (14.5 ml) and the appropr ia t e  ch lo ro -  
carbonate  e s t e r  (0.09 mole) we re  added s imul taneous ly  with s t i r r ing ,  regulat ing the r a t e  of addition such that  
the t e m p e r a t u r e  did not exceed 25~ and the pH 6.0-  7.0. The reac t ion  m a s s  was kept below 25~ for  10 min, 
then glac ia l  ace t ic  acid (5.8 ml) was added dropwise  dur ing 20 min (pH of reac t ion  solution was 3.5), 1 ,8-  
naphthalenediamine (7.9 g: 0.05 mole) was  added port ionwise,  the mix tu re  maintained at 80~ for  30 min, 
cooled, the solid f i l te red  off, washed with water ,  and c rys ta l l i zed  f rom alcohol (see Table  1). 

Method B. To a solution containing 2 - a m i n o p e r i m i d i n e  (about 0.02 mole) and t r i e thy lamine  in d ry  
acetone (250 ml) was added dropwise  with s t i r r i ng  at room t e m p e r a t u r e  an equimolar  quantity of the appropr ia te  
e s t e r  of eh lorocarbonic  acid and the mix ture  was maintained under  these  conditions fo r  3 h. The solid was 
f i l te red  off and washed with wa te r  to r em ove  t r i e thy lamine  hydrochlor ide .  Acetone was removed  f rom the 
mothe r  l iquor in vacuum. The res idue  was f i l te red  off, washed with water ,  combined with the f i r s t  solid, dried,  
and c rys ta l l i zed  f r o m  alcohol (see Table 1). E s t e r s  ( Ia -c)  obtained by methods A and B were  identical,  we re  
co lo r l e s s  c rys ta l l ine  substances ,  modera te ly  soluble in the ma jo r i t y  of organic  solvents ,  and insoluble in 
water .  
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TABLE 1. Es t e r s  of Per imid ine  2 - C a r b a m i c  Acid (Ia-c)  

0 

0 

held, ~o R,, ~e~a ' , Found, % 
:m 

meth~lmeth-[ P [ 
odalodB . . 

CH3 " Ia 82,7 55 236--8 1632 [3280] 55,6 4.6 
I 3190 

88,5 quant. 200--1 1632 [3280] 57,1 5,6 C~H5 
3175 

Ic C4H9 53 75 153--4 1632 [3280] 68,716,9 
I 1 [ t 318~ ! 

Empirical 
formula 

Calculated 

C13HnN30, 64,8 4.6 

C,~HzTN30 ~ 67,916, ] 

N 

17,4 

16,5 

14,8 

Note. Spectra l  data for  solid substances (potassium bromided i sks )  
include the position of unresolved bands (shoulders) in square  
bracke ts .  A band at 1721 cm-1 was observed in spec t ra  of ch lo ro-  
fo rm solutions of (In-c) in the region of C =O  vibrat ions in addition 
to the band at 1632 cm-1.  

Perimidine 2-N-acetylcarbamic Acid Ethyl Ester (II). To a solution of (Ib) (1.28 g: 0.005 mole) and 
triethylamine (0.7 mh 0.005 mole) in dry benzene (100 ml) was added dropwise with stirring at room tem- 
perature freshly distilled acetyl chloride (0.35 mh 0.005 mole). The reaction mixture was maintained under 
these conditions for 4 h. The resulting solid was filtered off, dissolved in cold water, filtered off once again, 
and washed with water to remove chloride ion. The residue was dried in a vacuum desiccator at room tem- 
perature. The yellow crystalline powder was soluble in chloroform, carbon tetraehloride, and alcohol, mod- 
erately soluble in benzene, insoluble in water, and had mp 139-140~ (previously softening at 95-980C). Yield 
was 0.92 g (62%). Found, %: C 64.1; H 5.1; N 14.1. C16HjsN303. Calculated, %: C 64.7; H 5.1; N 14.2. 

Heating E s t e r s  of Per imid ine  2 - C a r b a m i c  Acid in Acet ic  Anhydride. A solution of (In-c) (0.005 mole) 
in f resh ly  dis t i l led acet ic  anhydride (10 ml), in an apparatus  fi t ted with a calcium chloride tube, was boiled 
until  evolution of CO 2 had finished (3-5 h). The resul t ing  solid (IV) was f i l t e red  off and washed with water .  
Yield was 1 .0-1 .1  g (quantitative), mp 215-216~ The product  was identical  in Rf value (0.32) with 2 - a c e t y l -  
aminoper imidine  a mixing tes t  with which gave no depress ion  of melting point. In the exper iment  with (Ic) 
t es t  samples  of the reac t ion  mixture  were  taken before  heating and 10, 30 rain, and 5 h a f t e r  the s t a r t  of 
heating. Beginning with the second sample and subsequently the format ion of butyl  acetate ,  identified by GLC, 
was established.  The re tent ion t imes  of a known sample and of the formed butyl ace ta te  coincided and were  
equal to 110 see.  The rmos ta t  t empe ra tu r e  was 90~ 

Heating Per imid ine  2 - C a r b a m i c  Acid Methyl E s t e r  in Glacial Acet ic  Acid. A solutibn of (In) (1.2 g: 
0.005 mole) in f r e sh ly  dist i l led glacial  ace t ic  acid (10 ml) was boiled until  evolution of CO 2 had finished (25 h). 
The solid was f i l t e red  off, t r ea ted  with 10% sodium carbonate solution, f i l t e red  off, and washed with water .  
2 -Aminoper imid ine  (0.64 g: 70%) was obtained and had mp 230-235~ (238-240~ a f te r  purification).  By TLC 
the solid contained 2 -aminoper id ine  (Rf 0.52) and t r a ce s  of 2 -ace ty laminoper imid ine  (Rf 0.32). A mixing tes t  
with 2 -aminoper imid ine  gave no depress ion  of melting point. 
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