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

4'-Chloroanflide of 5-chloroanthranilic acid (III). To the ethyl- 
magnesium iodide obtained from 37.5 g (0.24 mole) of ethyl iodide 
and 5.76 g (0.24 g-at) of magnesium in 90 ml of ether was added 
15.3 g (0.12 mole) of 4-chloroaniline, and the mixture was heated 
for 30 rain. A solution of 11.1 g (O. 06 mole) of methyl 5-chloro- 
anthranilate in 20 ml of water was added and the mixture was boiled 
again for 30 rain, after which it was decomposed with a solution of 
ammonium chloride and the ethereal layer was separated off and 
treated with steam. The residue was crystallized from ethanol. Needles 
with mp lq2-173 ~ C. Yield 10.2 g (60%). Found, %: N 9.68. Calcu- 
lated for Cls Hl0C12 NzO , % : N 9.96. 

4'-Phenetidide of 3, 5-dichloroanthranilic acid (IV). This was ob- 
tained similarly. Yield 85.3%. Needles (from ethanol) with mp 196- 
197 ~ C. Found, % : N 8.39. Calculated for CI~HI4C12N202, %: N 8.61. 

6- Chloro- 2- ohloromethyl- 3-(4'- chlorophenyl)quinazol-4- one (Ia). 
This was obtained from III and chloroacetyl chloride in glaciat acetic 
acid soluffon. Yield 71%. Needles (from ethanol) with mp 182-183 ~ C. 
IR spectrum: 1690 (CO), 1610, 1590, 14q0 cm "1 (quinazolone bands). 
Found, qo: C 52.90; H 2.58; N 8.49. Calculated for C15ItgClaNzO , 
%: C 53.04; H 2.64; N 8.25. 

6, 8-Dichloro-2-chloromethyl-3-(4'-ethoxyphenyl)quinazol-4-one 
(Ib). This was obtained similarly from IV. Yield 50%. Needles (from 
ethanol) with mp 165-166 ~ C. IR spectrum: 1688 (CO), 1632, 1595, 
1508 cm "1 (quinazolone bands). Found, % : C 53.05; H 3.34; N 7.46, 
Calculated for C,vHlsClsN2Oz, %: C 53.24; H 3.44; N 7.30. 

3-(4'-Chlorophenyl)-2-piperidinomethylquinazol-4-one (V). A 
mixture of 3.05 g (0.01 mole) of 2-chloromethyl-3-(4'-chlorophenyl)- 
quinazol-4-one and 1. ~/g (0.02 mole) of piperidine in 20 ml of ben- 
zene was boiled for 2 hr, made alkaline with 10 % sodium carbonate 
solution, and treated with steam. The precipitate was crystallized 
from ethanol. Yield 1.5 g. UV spectrum (in ethane1): kma x (log s) 
229 nm (4. 66) and 265 nm (4.07). IR spectrum: 1688 (CO), 1606, 1566, 
1494 cm "1 (quinazolone bands). Compounds VI-XVIII were obtained 
similarly (table). 

R E F E R E N C E S  

1. P .  A. P e t y u n i n ,  A. F .  So lda tova ,  and A. K. 

Sukhoml inov ,  KhGS [ C h e m i s t r y  of H e t e r o c y c l i c  C o m -  
pounds ] ,  5, 702, 1969. 

2. P .  A. P e t y u n i n  and Yu. V. K o z h e v n i k o v ,  Meal. 
p r o m . ,  4, 13, 1966. 

3. Z.  E c s e r y ,  I. K g s a ,  E.  Somfa i ,  L. T a r d o s ,  

and G. L e s z k o v s k y ,  H u n g a r i a n  p a t en t  no.  149813, 
1 9 6 2 ; R Z h K h ,  6N 238, 1964. 

4. F r e n c h  p a t en t  no.  1043M, 1962; RZ h K h ,  24N 
163, 1963. 

5. E.  Hays  and L. M i c h e l s o n ,  A u s t r a l i a n  p a t e n t  

no.  237779, 1 9 6 2 ; R Z h K h ,  1N 138, 1964. 

6. I. K l o s a ,  G e r m a n  F e d e r a l  Rep u b l i c  p a t e n t  no.  1 
1123332, 1964; RZhKh,  7N 310, 1966. 

7. E.  J u c k e r  and I. Be l ly ,  P h a r m .  A c t a  H e l v . ,  
38, 821, 1963. 

8. P .  A. P e t y u n i n  and Yu. V. K o z h e v n i k o v ,  KhGS, 

c o l l e c t i o n  1, 415, 1967. 
9. H. C u l b e r t s o n ,  I. C. D e c i u s ,  and B. E. C h r i s -  

t e n s e n ,  J .  A m .  C h e m .  S o c . ,  74, 4834, 1952. 

26 June  1967 K h a r ' k o v  P h a r m a c e u t i c a l  

I n s t i t u t e  

P e r m  P h a r m a c e u t i c a l  In -  

s t i t u t e  

SYNTHESIS OF 1 - A C R Y L Y L -  AND 1 - M E T H A C R Y L Y L - S U B S T I T U T E D  P Y R A Z O -  

LINES AND P Y R A Z O L E S  

S. G. M a t s o y a n ,  E. G. D a r b i n y a n ,  and Yu. B. M i t a r d z h y a n  

KhimiYa G e t e r o t s i k l i c h e s k i k h  Soed inen i i ,  Vol .  5, No. 4, pp.  7 5 0 - 7 5 1 ,  1969 

UDC 547.775.07:542.951 

1-Acrylyl- and 1-methacryly!-substimted 3-methylpyrazolines, 3,5, 
5-trimethylpyrazolines, 3-methyl-5-phenylpyrazolines, 3-methyl- 
5-phenylpyrazoles, and 3, 5-dimethylpyrazoles have been synthesized. 

Unti l  now,  only  a few N - a c r y l y l - s u b s t i t u t e d  n i t r o -  
g e n - c o n t a i n i n g  h e t e r o c y c l e s  w e r e  known.  In t h i s  p a p e r  
we r e p o r t  the  s y n t h e s i s  of s e v e r a l  l - a c r y l y l - a n d  1- 
m e t h a c r y l y l p ~ r a z o l i n e s  and - p y r a z o l e s  by the  r e a c t i o n  
of a c r y l o y l  and m e t h a e r y l o y l  c h l o r i d e s  wi th  the  c o r r e -  
s p o n d i n g  2 - p y r a z o l i n e s  o r  p y r a z o l e s  in the  p r e s e n c e  
of t r i e t h y l a m i n e .  The s u b s t a n c e s  f o r m e d  a r e  c o l o r l e s s  
l iqu ids  or  c r y s t a l s  w h i c h  r e a d i l y  p o l y m e r i z e .  

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

The initial 3, 5, 5-trimethylpyrazoline, 3-methyl-5-phenylpyrazo- 
line, 3-methyl-5-phenylpyrazole, and 3,5-dimethylpyrazole were 
obtained by published methods [1-4]. The 3-methylpyrazoline was 
prepared as described by Matsoyan et al. [5]. 

Acylation of the pyrazolines and pyrazoles. With vigorous stirring 
and ice-water cooling, 0.15 mole of acryloyl or methacryloyl chloride 
was added dropwise to a mixture of 0. i mole of the appropriate pyr- 
azoline or pyrazole, 75 ml of dry ether, and 0.15 mole of triethyl- 
amine in such a way that the temperature of the reaction mixture 
remained at 5-10 ~ C. Stirring at room temperature was continued for 
another 3 hr, and the precipitate that had formed (triethylamine hy- 
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Table 
1-Acrylyl- and 1-Methacrylyl-substituted Pyrazolines and Pyrazoles 

Compound 
Bp, o C 

(pressure, t ~ n 2 0  d ,  :~  

ram) 

Empirical 
formula 

l-Acrylyl-3-methyl-pyrazuline 89 (1.5) 1.5315 1.0796 CTHIoN~O 

1-Methacrylyl-3-methyl- 80 (1.5) 1.5148 1.0537 CaH~zN20 
pyrazoline 

1-Acrylyl-3,5,5-trimeth- 80 (1.5) , 1.5052 1.010 C9HI,N20, 
ylpyrazoline ] i 

74 (2) I1.491010.9907 C~0HI6N~O 1-Methaerylyl-3,5,5-tri- 

methylpyrazoline I 160--161 - -  C~H~N20 
1 -Acrylyl- 3-met h yl- 5-phe- I 
nylpy . . . .  line ! (1.5)* I 

1-Methacrylyl-3-methyl-S- I 142 (2)**! - -  CI4HI~N~O 
phenylpyrazoline i i 

1-Aerylyl-3-methyl-5-phe-134 (1.5) 1.60451.1336 C~3HIeN20 
nylpyrazole I I I 

1-Methacrylyl-3-methyl-5- 137 (15) 11.58551.1100! C14HI4N~O 
phenylpyrazole I 

I 
1-Acrylyl-3,5-dimethyl- 68--69 - -  - -  I CsH~0N20 
pyrazole (2.5) *** 1 I 

1-Methacrylyl-3,5-di- 64--65 1.5011 .0294 C~H~2N~O 
methylpyrazole (2) 

Found Calculated 

N, % MRD N,%[MRD 

20.15 39.60 I, 20.26 i 37.32 

18.60 i 43.52 i 18-391 42.97 
i 

17.07 48.77 16.84 17.62 

I5.79 52.68 i i 15,53 "~2,26 

. - -  12.26 - -  

13.30 64.43 13.19 ~2,24 

12 321 68 34 12.37 iiii 
18.28 - -  18.6,t 

16.80 6.99 17.05 

Yield, 
% 

60.8 

86.6 

70.7 

68.5. 

60.7 

79.4 

70.5 

752 

78.0 

865 

*Mp 68-69 ~ C (from nonane). **Mp 60-61 ~ C (from nonane). ***Mp 37-38 ~ C (from 50% ethanol). 
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drochloride) was filtered off. The filtrate was washed with water and 
dried with MgS04, and after the ether had been driven off the residue 
was distilled in vacuum in the presence of pyrogallol (polymerization 
inhibitor). Information on the substances obtained is given in the table. 

REFERENCES 

1. React ions and Methods of Invest igat ing Organic 
Compounds, Vol. 1 [in Russ ian] ,  Goskhimizdat ,  Mos-  
cow-Len ingrad ,  1, 33, 1951. 

2. K. Auwers and P. Heimke,  Ann. ,  458, 186, 
1927. 

3. I. I. Grandberg  and A. N. Kost, ZhOKh, 28, 
307], 1958. 

4. Organic Syntheses [Russian t rans la t ion] ,  IL, 
Moscow, 4, 189, 1949. 

5. S. G. Matsoyan, E. G. Darbinyan,  and A. A. 
Saakyan, USSR Patent  no. 199899; Byull. i z ob r . ,  
no. 16, 1967. 

3 July 1967 Inst i tute  of Organic Chem- 
i s t ry  AS ArmSSR, Erevan  

REACTIONS OF 1,5-DIKETONES 

II. Reaction of Methylenedicyclohexanone and Tricyclohexanolone with Ammonium 
Acetate in Acetic Acid* 

V. I. Vysotskii  and M. N. Til ichenko 
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The Chichibabin pyridine synthesis with methylenedicyclohexanone 
and tricyclohexanolone has been studied. It has been shown that under 
the conditions of the synthesis tricyclohexanolone is previously iso- 
merized into methylenedicyelohexanone. The reaction products are 
sym-octahydroaeridine, 12-hydroxy-LX1~ and 5- 
azabieyclo[8, 4, O]tetradecane-6, ll-dione. The latter two substances 
are the products of the conversion of the A1~ that 
arises as an intermediate. 

The initial products of the reaction of ammonium 
acetate with earbonyl compounds in acetic acid (the 
improved Chichibabin (Tsehitschibabin) pyridine syn- 
thesis [2])are, obviously, dihydropyridines. During 

the reaction they either disproportionate to form a 

mixture of pyridine and piperidine bases [3] or are 
oxidized to pyridines [2]. In the 1,5-diketone series 
the Chichibabin pyridine synthesis has so far been 
studied inadequately. It is known only [4] that some 

methylenedicyclanones give 2, 3:5,6-dicyclanopyridines 

under these conditions. 
We have carried out this reaction with 2, 2'-methy- 

lenedicyclohexanone (I) and the product of its intra- 

molecular ketolization--tricyclohexanolone (II). In both 

cases, sym-octahydroacridine (liD--the main reaction 
product--, ]2-hydroxy-Ai~ (IV), 

and 5-azabicyclo[8,4,0]tetradecane-6, ] ]-dione (V) 
were isolated. 

The identity of the results in the two cases indicates 
that tricyclohexanolone first isomerizes under the re- 

action conditions and then reacts as the diketone I. A 

*For part I, see [i]. 

s i m i l a r  decycl iza t ion p rocess  has been observed p r e -  
viously for 4-phenyl -  and 4- furyl t r icyclohexanolones  
[5]. 

The format ion  of compounds IV and V becomes 
c lear  if it is assumed that in the p rocess  Al~ - 
hydroacr id ine  (VI) is fo rmed as an in te rmedia te .  It 
has been shown prev ious ly  [6] that VI is oxidized in 
the air  to 12-hydroperoxy-Ai~ 
(VII), which is subsequent ly  reduced to 12-hydroxY-A 1~ 
-dodecahydroacr id ine  or r e a r r a n g e s  to fo rm the m a c r o -  
cyclic ketolactam V. We have conf i rmed this hypothesis 
with the diketone I or  the ketol II in an a tmosphere  of 
argon. When the reac t ion  product  obtained was oxidized 
with oxygen in heptane we obtained the hydroperoxide 
VII, ident ical  with that obtained from authentic A l~ 
dodecahydroacr idine (VI). 

Compounds III and VI are  apparent ly  formed by the 
d ispropor t ionat ion  of the decahydroacr id ine  VIII p ro-  
duced ini t ia l ly :  

011 11 I 

i 
o o .  

IV  v i i  

o 

CCO c843 
v 11 o I i l  

EXPERIMENTAL 

A mixture of 16.0 g (~ 0.08 mole) of the methylenedicyclohexan- 

one I or the ketol If, 16.0 g (~0.2 mole) of ammonium acetate, and 


