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2-Arylamino-2-selenazolines were obtained by reaction of pr imary 2-aikynylamines with aryl 
isoselenocyanates. It was established that 2-benzylamLaoselenazolLaes have amine structures,  
while in the case of 2-arylaminoselenazolLaes the tautomeric equilibrium is shifted to favor the 
imLae form. 

2-AmLaoselenazolLae derivatives have been previously obtained by condensation of a-halo carboxylic 
acids with selenourea or  its derivatives [1, 2]. We have found a possibility for  the synthesis of selenazolLaes 
by reaction of 2-alkynylamines with isoselenocyanates. 

In all likelihood, the reaction of aryl  isoselenocyanates with 2-alkynylamines proceeds in analogy with 
the reaction of isothiocyanates [3], i.e., through the intermediate formation of selenoureas. However, we were 
unable to isolate 2-propynylselenoureas: the lat ter  undergo cyclization during the reaction to give the co r re -  
spondingselenazolines. The reaction of isoselenocyanates with 2-propynylamLaes proceeds more vigorously 
than the reaction with the corresponding isothiocyanates and requires considerable cooling and dilution of the 
reagents with organic solvents (benzene). Pr imary  2-alkynylamines react  to give ring nitrogen-unsubstituted 
selenazolines (I-XIV), whereas secondary amines give 3-alkylimLaoselenazolidLaes (XV-XX, Table 1). 

The formation of selenazolLaes was monitored from the appearance in the IR spectra of I-XIV of absorp- 
tion bands of a methylene group at 1610 and 3100 cm -1. Cyclization to f ive-membered rings was proved by the 
PMR spectra: the formation of selenazolLaes was accompanied by the appearance in the spectra of two doublet 
signals of methylene protons at ~5.1 and 5.3-5.5 ppm (J = 2 Hz). 
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The signals of the methylene protons of the selenazolLaes are shifted to weaker field as compared with the ana- 
logous signals of thiazolLaes; this is due to the anisotropic effect of the selenium atom. The latter may also 
explain the increase in the nonequivalence of the geminal protons in selenazolLaes, which is expressed as an 
increase in the difference Lathe chemical shifts of the methylene protons as compared with thiazolLaes. 

The possibility of obtaining 2-iminoselenazolidines with known structures (XV-XX) enables one to inves- 
tigate the tautomeric forms of the selenazolLaes obtained. We assigned amine and imLae structures as a func- 
tion of the substituents in the amino group by means of UV, IR, and PMR spectroscopy. 
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T A B L E  1.  2 - A m i n o s e l e n a z o l i n e s  ( I - X I V )  a n d  2 - I m i n o s e l e n a z o l i -  

d i n e s  ( X V - X X )  

Com- 
pound 

I 
II 

llI 
IV 
V 

VI 
VII 

VIII 
IX 
X 

XI 
XII 

Xlll  
NIV 
Xu 

XVI 
XVIl 

XVIII 
XIX 
XX 

R* 

CHa 
CeHs 
CaHv 
(CUz) .~ 
CI-Ia 
C=Hs 
(CH:)s 
Clta 
C.dis 
(Ct-I~)~ 
CIta 
C~Hs 
CaHr 
(CH=)s 
Clia 
C21-I5 
CHa 
C~H~ 
Ctla 
C211s 

R" mp, ~ . Found,c ] ~ %y formulaEmpirical 

54,1 5,0 
55,4 5,7 
56,2 5,2 
58,9 6,3 
55,6 6,4 
57,5 5,7 
60,5 5,8 
53,7 5,2 
54,9 6,3 
57,6 6,4 
55,3 5,6 
57,2 5,9 
58,1 6,0 
59,8 6,2 
56,1 6,3 
57,3 6,2 
57,4 5,7 
58,9 6,2 
57,1 6,4 
58,5 6,0 

10,8 CI2[-II4N2Se 
lO,O ClaHI6N2Se 
9,6 C14HIsN2Se 
9,6 C~sH~sN2Se 

10,0 CIaH,6N2Se 
9,5 C~4HIsN2Se 
8,6 C]6H2oN2Se 

10,2 Claltl6N2OSe 
9,3 C[4HIsN2OSe 
8,1 Q6H2oN2OSe 

10,7 C13HIgN2Se 
9,5 CI4HI~N=Se 
8,4 CIsI-I2oN~Se 
8,4 C16H~oN2Se 

10,2 C~aH~N~Se 
9,~ Cl4HlsN~Se 
- -  CI~HIsN~Se 
- -  CI~H~oN~Se 
- -  CI4HIsN~Se 
9, c C~sH20N=Se 

Calc.,  % Yield, 

I 
C~Hs 185 i 
C6Hs 130 
C61ts 135 
CsH~ 1685~169 
C61I4CI ta-p , 5 
C6[ I4C H~-f, 155 
C6[ I4CHa-p 172 
C6H4OCf Ia-P 165 
CsH4OCHa-p 160 
C6H4OCt la- 195 
CH2C6Hs 95 
CH2CsHs 92 
CH~C6H~ 105 
CH2C~Hs 14363145 
C6}ts 
C6Hs 72 
CH2C6I Is 58 
CH2C6I Is 60 
C6t-I4CHa-p 100 
C6H~CHa-p 107 

54,3 
55,9 
57,3 
59,0 
55,9 
57,3 
60,2 
52,9 
54,4 
57,3 
55,9 
57,3 
58,6 
60,2 
55,9 
57,3 
57,3 
58,6 
57,3 
58,6 

5,3 10.,61 87 
5,7 10.01 65 
6,1 9.51 63 
5,9 9.21 53 
5,7 I0.01 81 
6,1 9s 69 
6,2 8,81 66 
5,4 9,51 79 
5,8 U.! I 67 
6,fl bAi 53 
5,7 10,01 71 
6,1 .9.~J 82 
6,5 u,l 63 
6,~ 8,8 55 
5 j  10,0 78 

6,1 9,61 93 6.1 93 
16s ~ 80 
!6,1 83 
165. 8 85 

* I n  a l l  o f  t h e  c o m p o u n d s  e x c e p t  IV ,  V I I ,  X ,  a n d  X I V ,  R '  = CHa;  

i n  IV ,  V I I ,  X ,  a n d  X I V ,  R + R '  = ( C H 0 5 .  

T A B L E  2 .  I R  a n d  U V  S p e c t r a  o f  S e l e n a z o l i n e s  . . . .  

lIRspectra, v, cm "1 UV spectra C o r n -  
! 

pound[  c =---s Solvent x. nm (e. lo ,) 

IV 
VI 

XI 

XII 

XIII 
XIV 
XV 

XVI 
XVII 

XVIII 

C=N 

1,595, 1615 1670 
1595, 1615 1650 

1590, 1610 1640 
1600 1640 

1600 1550 

1600 1550 

1600 1550 
1600 1550 

1590, 1620 1640 
1590, 1610 1640 

1615 1550 
1615 1550 

Alcohol 
A lcohol 
H e x a n e  
Alcohol 
Alc oho 1 
H e x a n e  
Alco .+  It2SO4 (10%) 
Alcohol  
H e x a n e  
A lcohol 
H e x a n e  
Alco.+  t t2SO~ ( l0 % ) 

Alcohol 
Alcohol  
Alcohol  
Alcohol  

204 (3,5), 246 (2,5) 
204 (3,4), 24'6 (2,6) 
202 (3,35), 247 (2,75) 
204(4,6), 238 (3,2) 
206 (3,5), 247 (2,75) 
204 (4,9), 248 (4,0) 

224 (3,9), 238 (2,6) 
205 (3,62), 238 (2,66), 299 (1,33) 
201 (5,25), 248 (3,35), 308 (1,6) 
208 (3,5), 238 (2,23), 299 (1,16) 
200 (4,40), 248 (227), 308 (1,6) 

229 (2,3), 318 (1,35) 

205 (d,l), 237 (2,7) 
204 (4,0), 232 (2,45) 
211 (2,24), 
211 (2,44) 

T A B L E  3 .  P M R  S p e c t r a  o f  S e l e n a z o l i n e s ,  6 ,  p p m  

Com- 
pound 

XI 
Xll 

XVI 
XVII 

XVIII 

0,87 t, 1,48 q 
0,80 t, 1,47 q 
1.5 S 
0,60 t, 1.,~0 m 
0,80 t, 1,72 q 
1.36 s 
0,82 t, 1,70 q 

.I-CII~ 

1,25  
1,18 
1,25  
1,16 
1,32 
1136 
1,34 

NII O[ 
3-Gila 

8.70 
7,80 
5,7,t 
5,76 
2,90 
2,90 
2,90 

R" 

CI I .  - -CI  1.,.- Cf~H~ 

- -  7,10 m 
2,'2-1 s 6,91 m ] 
4,77d (4) 7,20s,. 7,27s] 
.t,8o d (4) 7,25 s, 7,33 

- -  6,95m 
4,25 s 
-t,21 s 

7,30 s 
7,28s 

__c/iX ~ 
- Nt I 

5,05; 5,28 
5,07; 5,30 
5,00: 5,2~ 
5,06; 5,23 
5,09; 5,36 

; 5,17; 5,53 
I 5,28: 5,50 

* T h e  c h e m i c a l  s h i f t s  o f  t w o  d o u b l e t  s i g n a l s  (J = 2 Hz )  a r e  i n -  

d i c a t e d .  
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Fig.  1. UV spec t r a  in alcohol: 1) 
2 -pheny l imino-4-  me thy l -4 - e thy l -  
5-methylenese lenazol id ine  OI); 2) 
2 -pheny l imino-3 ,4 -d ime thy l -4 -  
e thyl-  5- methyleneselenazol id ine  
(XVI); 3) 2 -benzy lamino -4 ,4 -d i -  
me thy l -  5- methylene selenazol ine 
(XI); 4) 2 -benzy l imino -3 ,4 ,4 - t r i -  
me thy l -5 -  methyleneselenazol idine  
(XVZ[). 

U V  S p e c t r a  

The absorpt ion  s p e c t r a  of 5 -m e t hy l ene -2 - a ry l aminose l enazo l i ne s  di f fer  as a function of the subst i tuents  
at tached to the amino group. The N~ary!  de r iva t ives  (I-X) have two absorpt ion  m a x i m a  at 204-206 and 238-248 
a m  (Table 2), while the N-benzyl  compounds (XI and XII) have th ree  max ima  at 205-208, 240, and 300 am.  The 
long-wave absorpt ion  bands a re  due to n -+ v* t rans i t ions :  Atyp ica l  ba thochromic  shift  i s  obse rved  for  them 
on pass ing  f r o m  alcohol solutions to hexane solutions.  F r o m  the changes in the posit ion of the absorp t ion  
bands on pass ing  f r o m  hexane solut ions to alcohol solutions and on pass ing  to the sulfate sa l t s  one can also 
ass ign  the absorpt ion  m a x i m a  in the sho r t -wave  region to t rans i t ions  with the par t ic ipat ion  of the n e l ec -  
t rons  [4]. 

The absorp t ion  s p e c t r a  of the N - a r y l  de r iva t ives  (I-X) a r e  s i m i l a r  to the s p e c t r a  Of 2 - a r y l i m i n o s e l e n a -  
zolidines (XV and XVD. The 2-benzyl iminose lenazol id ines  (XVII and XVII I )have  one maximum,  while the N- 
benzyl  de r iva t ives  with nonfixed s t r u c t u r e s  (XI and XII) have th ree  absorp t ion  m a x i m a  (Fig. 1). These  o b s e r v a -  
t ions can be explained by the fac t  that  the N-benzyl  compounds exis t  in the amine fo rm (XIA and XIIA), whereas  
the N - a r y l  compounds exis t  in the 2 -a ry l iminose lenazo l id ine  f o r m  (IB-XB). 

It  should be noted that  the overa l l  t rend  of the absorpt ion cu rves  that  we obtained for  2 -benzy l amino -4 -  
a lky l -5 -me thy leneazo l ines  coincides with the absorp t ion  curves  p re sen ted  in [5] for  5"pheny l -2 -aminose l enazo -  
lines in the imine and amine  fo rm s :  Rapidly fal l ing curves  for  the imine f o r m  and two dist inct  abso rp t ion  max-  
ima  for  the amine f o r m  (the s p e c t r a  in [5] we re  r eco rded  up to 210 nm). 

I R  S p e c t r a  

Two intense absorp t ion  bands at 1590-1620 and 1640-1670 cm -1 a re  c h a r a c t e r i s t i c  for  mos t  of the s e -  
lenazol ines  at 1500-1700 cm -1 (Table 2). We ass igned  the f i r s t  absorpt ion  bands to v ibra t ions  of the C = C I ~  
group and the phenyl r ing:  It  r e m a i n s  unchanged in the case  of compounds with amine and imine f o r m s .  We 
ass igned the intense band at 1640-1670 cm - I  to the v ibra t ions  of the C = N  bond [6]. The p r e sence  of this band 
in the s p e c t r a  of iminose lenazol id ines  (XV and XVI) p rov ides  a bas i s  fo r  its a s s ignment  to the v ibra t ions  of 
the exo .cyclic C = N  group. The p r e s e n c e  of this band in the spec t r a  of the N-a ry t  de r iva t ives  (I-X) also makes  
it poss ib le  to a s s u m e  an imine s t ruc tu re  03) fo r  these  compounds [7]. 

In addition to an absorp t ion  band at 1615 cm -1 (C=C), a band of an exocycl ic  C=N bond at 1650 cm -1 is 
p r e s e n t  in the spe c t r a  of 2 -benzyl iminose lenazo l id ines  (XVII and XVIII) (Table 2). Absorpt ion is absent  at 
1630-1670 cm -1 in the case  of 2 -benzy laminose lenazo l ines  (XI-XIV) without subst i tuents  at tached to the r ing 
n i t rogen atom, but a band appea r s  at 1550 cm -1. We ass igned the l a t t e r  to the s t re tching v ibra t ions  of the en- 
docycl ic  C ~ N  group of the se lenazol ine  ring; this conf i rms  the amine s t ruc tu re  (A). 
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The PMR spec t r a  do not give additional data  fo r  the a s s ignment  of t au tomer i c  f o r m s  of 2 - a r y l a m i n o s e -  
lenazol ines .  One' s at tention is d i rec ted  to the cons iderable  shift  to weak field of the signal of the proton of the 
NH group of a ry l - subs t i t u t ed  selenazol ines;  this  signal is obse rved  at 8.5-9.0 ppm, as compared  with 5.0-6.0 
ppm for  benzyl  de r iva t ives .  

The use of PMR spec t roscopy  was success fu l  in the a s s ignment  of the t au tomer ic  f o r m s  of N-benzy l -  
aminose lenazo l ines  (XI-XIV). The singlet  at 4.2 ppm co r r e sponds  to the protons  of the N-CH 2 group of the 2-  
benzyl iminose lenazol id ines .  In the case  of benzyl  de r iva t ives  with a nonfixed s t ruc tu re  (XI-XIV) this signal is 
shif ted 0.5 ppm to weak field and appea r s  as a doublet at 4.77 ppm with J = 4 Hz. The dif ference in the chemi-  
cal  shif ts  of the protons  of the N -  CH 2 group is explained by the di f ferent  effect  on them of the exocylic n i t ro -  
gen a tom in the amine and imine f o r m s  and p roves  an amine s t ruc tu re  (A) for  XI-XIV (Table 3). In the case  
of f r e sh ly  p r e p a r e d  XI the chemica l  shift  of the N-methylene  protons  coincides with the chemical  shifts  fo r  
the imine models  (4.27 ppm).  However,  a f t e r  8 months the s ame  sample  gave a signal of a methylene proton 
at 4.77 ppm; this const i tu tes  evidence for  t au tomer ic  convers ion  to the aminoselenazol ine  fo rm (XIA). It is 
in te res t ing  to note that  the imine f o r m  of the thiazoline analog of XI is m o r e  stable than the amine fo rm.  

The s tudies  make it poss ib le  to conclude that  N-a ry l  de r iva t ives  have 2 -a ry l iminose lenazo l id ine  s t ruc -  
t u re s  (IB-XB) and that the N-benzyl  compounds a r e  more  s table  in the 2-benzylaminose lenazol ine  f o r m  (XIA- 
XIVA). 

E X P E R I M E N T A L  

The UV s p e c t r a  of the compounds were  r eco rded  with a Specord UV-vis  spec t ropho tomete r .  The IR 
s p e c t r a  of KBr  pe l le t s  of the compounds were  r eco rded  with a UR-20 s p e c t r o m e t e r .  The PMR spec t r a  of 10% 
solutions of the compounds in CC14 were  obtained with a ZKR-60 s p e c t r o m e t e r  (Carl Zeiss)  with an operat ing 
f requency of 60 MHz with hexamethyld is i loxane  as the in ternal  s tandard.  

2 - P h e n y l i m i n o - 3 - m e t h y l - 4 , 4 - d i m e t h y l - 5 - m e t h y l e n e s e l e n a z o l i d i n e  (XV). A solution of 1.27 g (7 mmole)  
of phenyl i sose lenocyanate  in 3 ml  of absolute benzene was added dropwise  with s t i r r ing  and cooling to 0~ to 
0.68 g (7 mmole)  of 3 - m e t h y l a m i n o - 3 - m e t h y l - l - b u t y n e ,  and the mix ture  was maintained at room t e m p e r a t u r e  
for  1 h and at 40~ fo r  1 h. The solvent was r emoved  by dist i l lat ion,  and the res idue  was r e c r y s t a l l i z e d  f rom 
p e t r o l e u m  e ther  to give 2.2 g (78.4%) of a product  with mp 63~ and R f  0.46 (with A1203 as the adsorbent  and 
benzene as the eluent). 

Compounds I-XX (Table 1) we re  obtained by a s i m i l a r  method; I-X-VIII were  c rys ta l l i zed  f rom heptane 
o r  methanol ,  and XIX and XX were  c rys t a l l i zed  f r o m  CC14. Compound XVIH was initially isolated in the f o r m  
of an oil, which was pur i f ied  by ch romatography  with a column fi l led with A1203 (elution with benzene,  R f  0.40); 
the oil c rys t a l l i zed  in the course  of a month (mp 60~ 
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