
S Y N T H E S I S  OF 1 , 2 - D I A L K Y L - 3 , 6 - D I M E T H Y L - 1 , 2 -  

D I H Y D R O P Y R I D A Z I N E S  FROM  A C E T O N Y L A C E T O N E  

K.  N.  Z e l e n i n  and  Yu .  Y a .  D u m p i s  UDC 547.288.852 

Condensation of acetonylacetone with symmetrical  dimethyl- and diethylhydrazines leads to 
1,2-dialky1-3,6 -dimethyl- 1,2 -dihydropyr idazine s and 2,3,5,6 - te t r  aalkyl-1,4-dimethyl- 
2,3,5,6-tetraazabicyclo[2.2.2]octanes. 

Although 1,2-dihydropyridazines have found application for the preparation of bicyclic systems, viz., 
2,3-diazabicyclo [2.2.0]hexenes [1] and 2,3,5,6-tetraaz abicyclo [2.2.2]octenes [2], only a few representat ives 
of this class of compounds are known, and there is no general method for their synthesis. Their formation 
in the diene synthesis of dialkylazodicarboxylates with ~-pyrone has been reported [2]; 1,2-dicarbethoxy- 
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Fig. I .  PMR spectrum of 1,2-diethyl-3,6- 
dimethyl- i  ,2 -dihydropyridazine. 

1,2-dihydropyridazine and its 3,6-diphenyl-substituted deriva- 
tive were synthesized from the corresponding At-tetrahydro - 
pyridazines [3]; the formation of 1,2-dihydropyridazines as 
side products has been noted [4]. 

The possibility of closing into a 1,2-dihydropyridazine 
ring in the reaction of 1,2-dialkylhydrazines with 1,4-diketo 
compounds has not been discussed previously. However, con- 
sidering the ease of formation of 1,4-dihydropyridazines 
from 1,4-dicarbonyl compounds with monoalkylhydrazines 
[5, 6], positive results might have been expected from the 
condensation of their  1,2-disubstituted analogs. 

In fact, 1,2-dimethyl- and diethyl-3,6-dimethyl- l ,2-  
dihydropyridazines (Ia-b, respectively; Table 1) were iso-  
lated in 30-40% yields after the reaction of acetonylacetone 
with symmetrical  dimethyl- and diethylhydrazines; the reac-  
tion is accompanied by spontaneous heating in the presence 
of ZnC12 and is completed after refluxing in inert  solvents. 

CH 3 CH.~ I 
""%, '~  § 
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CH 3 CH~ 
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a R=CHs; b R=C2H s 

These compounds, which are colorless liquids with a specific, 
sharp odor, whose s tructures  were established by gas-liquid 
Chromatography, in contrast to 1,4-dihydro isomers are less 
inclined to oxidation, 

Their  IR spectra contain a set of intense absorption 
bands which are character is t ic  for conjugated dienes [7] (two 

S. M. Kirov Military Medical Academy, Leningrad. Translated from Khimiya Geterotsiklicheskikh 
Soedinenii, No. 3, pp. 400-403, March, 1971. Original article submitted May 15, 1970. 

�9 1973Consultants Bureau, a division of Plenum Publishing Corporation, 227 West 17th Street, New York, 
N. Y. 10011. All rights reserved. This article cannot be reproduced for any purpose whatsoever without 
permission of the publisher. A copy of this article is available from the publisher for $15.00. 

369 



0 

? 
0 

0 

r~ 

0 

0 

~ ~ r..) r )  

r162 r162 ~ r ] 

~ N  e 

co 

hD 

f requencies  at 1610-1660 cm -1 and 3080-3100 cm -1) and a band at 
760 cm -I which is accompanied  by an over tone  of medium intensi ty  
at 1520 c m  - i .  The  PMR spec t r a  for I a -b  (at 40 MHz) are  d i s -  
t inguished by the i r  s impl ic i ty :  in addition to s ignals  of the protons 
in the alky! subst i tuents  at tached to the ni t rogen atom (~-N_CH 3 at 

6.70 ppm for  Ia,  T N _ C H 2 _ C H  3 at 6.22 ppm, quartet ,  J ~ 7 Hz, 

~ N _ C H 2 _ C H  3 at 8.85 ppm, t r ip le t ,  J ~ 7 Hz in the case  of Ib) they 

also contain two na r row  signals :  ~-C3,6_CH3 at 7.78-7.85 ppm and 

~-C4,5_H at 4.47 ppm (Fig. 1). 

An indication of the 1 ,2-dihydropyr idazine  s t ruc tu re  is the 
hydro lys i s  of I in acid media  with subsequent  isolat ion of ace tonyl -  
acetone bis  (2,4-dini t rophenylhydrazone) .  

In addition to I, the reac t ion  mix tu re s  contain cons iderab le  
amounts  of high-boi l ing condensat ion produc ts .  The i r  dist i l lat ion 
under  high vacuum (~0.02 ram) is accompanied  by decomposi t ion,  
but ch roma tog raphy  of the reac t ion  mix tu re  (after dis t i l la t ion of I) 
on A1203 made it  poss ib le  to isola te  products  I Ia -b  [2 ,3 ,5 ,6- te t ra-  
a l k y l - l , 4 - d i m e t h y l - 2 , 3 , 5 , 6 - t e t r a a z a b i c y c l o  [2.2.2]octanes (Table 1) ]. 

The p roposed  s t ruc tu re  for  II is conf i rmed  by e l e m e n t a r y  
analys is  and the spec t r a l  c h a r a c t e r i s t i c s .  They are  t r a n s p a r e n t  at 
1600-1900 c m  -1 and 3000-3600 cm -l ,  which indicates  the absence of 
mult iple  bonds and OH and NH groupings.  The spec t rum of IIa has 
an intense absorp t ion  at 2780 c m  -1 which co r r e sponds  to the N - C H  3 
group.  The PMR spec t r a  of II contain the following s ignals :  

TC1,4 CH3 at 9.06 ppm, singlet ,  and TCTH2_C8H 2 at 8.03-8.25 ppm, 

mul t ip le t .  The signal co r respond ing  to the N - C H  3 groups in the 
s pec t rum of IIa  is broadened (at 7.72 ppm), while two t r ip le t s  and a 
quar te t  with the s a m e  spli t t ing (J ~ 7 Hz) at 8.92, 8.99, 7.48, and 
7.57 ppm co r r e spond  to the ethyl groups  for  IIb. This apparent ly  
s e r v e s  as an indication of the magnet ic  nonequivalence of the protons 
of the N-alkyl  groups ,  as in the c a s e s  in [8].* 

The isolat ion of II  does not s e e m  su rp r i s ing  since cycl iza t ion  
to s y m m e t r i c a l  hexahydro te t raz ines  is c h a r a c t e r i s t i c  for  the r e a c -  
tion of aldehydes and ketones  with s y m m e t r i c a l  d ia lkylhydrazines  
[9-11]. 

Although this r eac t ion  p roceeds  ambiguously,  the s a t i s f ac to ry  
yields  and the s impl ic i ty  of isola t ion make it  poss ible  to r e c o m m e n d  
it  as a convenient  method for  the p repa ra t ion  of I. 

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

The IR s p e c t r a  in a 20- to 40-nm l a y e r  were  obtained with a 
UR-10 s p e c t r o m e t e r .  The PMR spec t r a  of CC14 solutions were  ob-  
tained with a YaMR-5535 s p e c t r o m e t e r  (40 MHz) using hexame thy l -  
dis i loxane (HMD) as the in ternal  s tandard .  Gas- l iquid  c h r o m a t o g r a p h -  
ic analys is  was c a r r i e d  out with a " T s v e t - 4 "  ch romatograph  using a 
2 - m  long column with 5% polyethylene glycol  oxide on Celi te  C-50 

* This c i r cums t ance ,  like the p rob lem of the poss ib le  nonequivalence 
of the N-alkyl  groups  for  I, cannot be re l i ab ly  a sce r t a ined  at a r e s o l u -  
tion of 40 MHz and will be examined sepa ra t e ly .  
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with nitrogen as the gas c a r r i e r  at 100 ~ . Thin-layer  chromatography and column chromatography were 
car r ied  out on activity I A1203 with h e x a n e - e t h e r  (1 : 2) as the eluent. 

1,2-Dimethylhydrazine [12], 1,2-diethylhydrazine [13, 14], and acetonylacetone [15] were synthesized 
with reproducible yields and constants. 

Condensation of Acetonylacetone with Symmetrical Dialkylhydrazines. A mixture of 0.2 mole of 
acetonylacetone and 0.4 mole of the hydrazine in 150 ml of solvent (hexane or ether) in the presence of 20 g 
of ZnC12 was refluxed for 4 h under nitrogen with a Dean-Stark  adapter. The drying agent was filtered, 
the solvent was removed in vacuo, and Ia-b were isolated by distillation with a column (10 theoretical 
plates). 

Hydrolysis of Ia-b. A total of 0.005 mole of the compound was refluxed with a 1.5-fold excess of 2,4- 
dinitrophenylhydrazine sulfate. The precipitate of acetonylacetone bis (2,4-dinitrophenylhydrazone) [2.2 g 
(95%)] had mp 265 ~ (without depression with an authentic sample prepared from acetonylacetone). 

Compounds IIa-b. These were isolated from the still residue by chromatography with a 150-cm long 
chromatographic column 15 mm in diameter .  
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