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The dipole moments of 1, 3, 5-triphenylpyrazole and a number of 
pyrazoline derivatives are determined. The presence of a C=C double 
bond in pyrazole does not lead to formation of a single 7r electron 
system in the heterocyclie ring. Comparison of found and calculated 
vector dipole moment~ confirms the appreciable effect of aromatic 
groups at position 1, and especially at position 3, and the slight effect 
at position 5. 

Inves t iga t ion  of f l u o r e s c e n c e  [1], ab so rp t i on ,  and 
l u m i n e s c e n c e  s p e c t r a  [2] and of p o l a r o g r a p h i c  r e d u c -  
tion p o t e n t i a l s  [3] of AZ-pyrazo l ine  d e r i v a t i v e s ,  led to 
the conc lus ion  that  a r o m a t i c  g r o u p s  at p o s i t i o n s  1 and 
3 e x e r t  an a p p r e c i a b l e  e f fec t  on t m the m a x i m u m  of 
the bands ,  and that  at pos i t ion  5 they have no effect .  
F r o m  th is  point  of v iew it was  of i n t e r e s t  to c o n s i d e r  
the d ipo le  m o m e n t s  (DM) of m o l e c u l e s  of d e r i v a t i v e s  
of 1, 3, 5 - A 2 - t r i p h e n y l p y r a z o l i n e  d e r i v a t i v e s  with sub -  
s t i t uen t s  in the v a r i o u s  benzene  r i ngs .  F o r t h i s  p u r p o s e  
the d e n s i t i e s  and d i e l e c t r i c  cons t an t s  (beat method)  of 
b e n z e n e  so lu t ions  of 13 compounds  t abu l a t ed  w e r e  
m e a s u r e d ,  and known f o r m u l a s  u sed  to c a l c u l a t e  the 
d ipo le  m o m e n t s  of t h e i r  m o l e c u l e s  (~H, D). F o r  c o m -  
p a r i s o n  the DM (dipole moment )  of the 1, 3, 5 - t r i p h e -  
n y l p y r a z o l e  m o l e c u l e  was  a l so  m e a s u r e d .  

gH fo r  1, 3, 5 - t r i p h e n y l p y r a z o l e  i s  a l m o s t  the s a m e  
a s  that  of 1, 3, 5 - t r i p h e n y l - A Z - p y r a z o l i n e  (2.69 and 
2.58 D). On the o t h e r  hand the d ipo le  m o m e n t s  of t he se  
m o l e c u l e s  can  be  s a t i s f a c t o r i l y  c a l c u l a t e d  v e c t o r i a l l y ,  
s t a r t i n g  f r o m  the a s s u m p t i o n  of a p l a n a r  m o l e c u l e  wi th  

the s a m e  angle be tween  bonds  (108~ and ind iv idua l  

bond m o m e n t s  PC-----~N = 2.47 D [4], # h e r - C a r  = 0.4 D, 
and PC---~N = 0.45 D. The  c a l c u l a t e d  momen t  i s  2.53 D 
and it i s  d i r e c t e d  a long the conven t iona l  ax i s  of the 
m o l e c u l e  p a s s i n g  through the N 1 n i t rogen  a t o m  and the 
midd l e  of the C~--C4 bond at an angle  of 144". DM fo r  
1, 3, 5 - t r i p h e n y l p y r a z o l i n e ,  f r o m  o t h e r  d a t a  [5] is  
2,47 D. T h i s  i s  a l l  i n t e l l i g ib l e  only on a b a s i s  of a s s u m p -  
t ion that  the p r e s e n c e  of a C--~C bond in p y r a z o l e  does  
not r e s u l t  in f o r m a t i o n  of a s ingle  e l e c t r o n  s y s t e m  in 
the h e t e r o c y c l i c  r ing,  s ince  the l a t t e r  would l ead  to 
an a p p r e c i a b l e  d i f f e r e n c e  be tween  the r e s u l t a n t  m o m e n t s  
fo r  p y r a z o l e  and p y r a z o l i n e  m o l e c u l e s .  Obvious ly  PH 
fo r  the m o l e c u l e s  of the compounds  c o n s i d e r e d  a r e  
d e t e r m i n e d  ma in ly  by the  C- -N  (C6Hs~-N=C (C6Hs)-- 
g roup .  

The s i m p l e  v e c t o r  method  was  a l so  u sed  to c a l c u -  
l a t e  DM for  compounds  with a p a r a  subs t i t uen t  in the  
phenyl  g roup  (~p), and va lue s  Ap = ~ p - g H w e r e  ob ta ined  
( table) .  In m a k i n g  the c a l c u l a t i o n s  the fo l lowing  DM 
v a l u e s  w e r e  taken  r e s p e c t i v e l y  fo r  m o l e c u l e s  of m o n o -  
subs t i t u t ed  b e n z e n e s  C6H~X w h e r e  X = CI, Br ,  NO2: 
1.55, 1.52, 4.00 D. The c ompone n t s  ~x and ~y of the 
r e s u l t a n t  m o m e n t  of 1, 3, 5 - t r i p h e n y l - A 2 - p y r a z o l i n e  
a r e  r e s p e c t i v e l y  1.52 and 2.09 D. 

It can  be seen  that  5 - a r y l - s u b s t i t u t e d  compounds  
have  only low A~H v a l u e s  (in the c a s e  of the n i t r o  
g roup  only +0.19 D), whi le  the n i t r o  g roup  i n t roduced  

Dipole  Momen t s  (~ ,  D) of 1 , 3 , 5 - T r i a r y l - A 2 - P y r a z o l i n e s  

Compound 

I, 3, 5 -Triphenylpyrazole 
i, 3, 5-Triphenyl-Xx2-pyrazoline 
I, 5-Diphenyl- 3-methyl-AZ- 
pyrazbline 

i, $-Diphenyl- 8-p-chlorophenyl- 
AZ-pytazoline 

I, 5-D1pheny- 3-p-bromophenyl- 
A2_j?yrazoline 

1, 3-Dlphen~l-5-o-chlorophenyl- 
A--nvrazoline 

i ,  3 - Dipheny1-5-p-dimethylaminophenyl - 
A2"2yraz~ 2 

i, 3-Oiphenyl-5-p-nitrophenyl-A - 
pyrazoline ~ 

I, ~-Diphenyl-5-m-nitrophenyl-Zx'- 
p_yr azoline 

l-Phenyl-3-p-nitrophenyl-5-p- 
methoxyphenyl-&Z- pvrazoline 

3, 5-Diptienyl- 1 -p-ehlorophenyl -A~ 
py~azoline o 

8, 5-Diphenyl-l-p-nitrophenyi-A ~- 
pyrazoline z 

3, ~- Diphenyl- 1-m-nitrophenyl-A. 
pytazottne z 

3, $- Dipheayl- 1 - o -methoxyphenyl-& - 
pyrazoline 

I 1.57 
10.70 
13.88 

18.52 

14.55 

8.18 

13.78 

25.20 

20.25 

41.08 

23.57 

86.40 

33,75 

I 1,61 

P2~ PE+A 

97.8 
97.7 
76.0 

104.0 

I07,0 

104.C 

112.0 

103.2 

103,2 

110.2 

I04A] 

103.~ 

I03.~ 

104J: 

Pol~ 

150.0 
138.0 
194.3 

238.6 

187.5 

105.4 

173.1 

347.4 

280.4 

583.9 

310.0 

1284.4 1 

487.7 l 

137,8 

2.69 
2.58 
3.04 

3.39 

3.01 

2.26 

2.90 

4.10 

3.68 

5.31 

3,87 

7.77 

4.86 

2.57 

~p 

2.46 
2.46 

2.62 

2.51 

2.55 

3.91 

3.91 

6.21 
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into the 1-phenyl group, gives Atz = +1.56D, g r e a t e r  
than the value for p--nitroaniline, and close to that for 
p -n i t rod imethy l -an i l ine  [5]. Appreciable  too are  the 
Ap values for the ca ses  where X = CI and Br when they 
are  introduced into the 3-phenyl group. Thus the above- 
mentioned difference in the effects of aromat ic  groups 
at posi t ions 1 and 3 on the one hand, and at posit ion 
5 on the other, is observed for p roper t i e s  of molecules  
not only in the exci ted state [4], but also in the ground 
state,  as the dipole moments of the molecules  show. 
A pa r t i cu la r ly  cons iderab le  inc rease  in moment with 
the p -n i t ro  substi tuent in the 1-phenyl group may 
indicate that a pa i r  of unextended e lec t rons  N 1 pa r t i c i -  
pates sl ightly in the conjugation in the actual he te ro -  
cycl ic  ring, and this a lso  de te rmines  the poss ib i l i ty  
of its being shifted apprec iab ly  for the ni t ro  group. 

We thank V. G. Tishchenko for  allowing publication 
of ma te r i a l  
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RESEARCH ON 2, i, 3-THIA-AND SELENADIAZOLE 

XLVIII.* Synthesis of (~-Amino-fl-(3, 4-Diaminophenyl)  Propionic  Acid 
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Reductive decomposition followed by hydrolysis of 5-(t~, B-dicar- 
ethoxy-/3-acetylamino)ethylbenz-2,1, 3-selenadiazoie gives/5-(3, 4- 
diaminophenyl) alanine. 

The p resen t  paper  d e s c r i b e s  the hi ther to undescr ibed  
synthes i s  of /3-(3 ,  4-dizminophenyl)alanine (V) f rom 
5-methylbenz-2 ,  1, 3 - se lenad iazo le .  

EOOC~H~, 
~ / N ~ C H 2 - - C I N  HCOCH3 

~N I ~  _ _ S e _ _  __ Se I' _I [ 
% N ~  ~ N ~  COOC2H s 

I I I  | l l  

COOC~H~ 
fl~S H~N~CH2A__NHCOCH3 HCl,H20 H2N CH -- H--COOH 

~,..,o. . NAI A r -coo - ~  ~ ~: 
z V COOC~H~ " H~zN~JJ  NH2"2HCI 

I V  V 

*For Pa r t  XLVII see [1]. 

5 -methylbenz-2 ,  1, 3 - se lenad iazo le  (I) is  b romina ted  
with b romosucc in imide ,  to give 5-bromomethylbenz-  
1, 2, 3 - se lenad iazo le  (II), which is then reac ted  with 
sodioacetylaminomalonic  e s t e r ,  to give the malonate 
III. The l a t t e r  is  then r educ t ive lyc l eavedwi thhydrogen  
sulfide in aqueous alcoholic ammonia,  to malonate IV. 
Acid hydro lys i s  and decarboxylat ion of the l a t t e r  con- 
v e r t s  it to d ihydrochlor ide  V, paper  chromatography 
of which gave one spot with a posi t ive ninhydrin r e a c -  
tion. The reductive cleavage product,  malonate IV, is 
also c h a r a c t e r i z e d  as an o-d iamine  by react ion with 
phenanthraquinone. 

An at tempt was made to p r epa red  V by reduct ive 
c leavage  of 5 - ( f l - ca rboxyoxy-~ -amino )  ethylbenz-2,  1, 
3 - se l enad iazo le  (VI), in its turn obtained by acid hy- 
d r o l y s i s  and decarboxyla t ion of malonate III, but the 
action of hydrogen sulfide on a solution of VI in ethanol 


