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1 -Pheny l -4 -az ido-5 -ch lo ro -6 -pyr idazone  (I) r eac t s  with acetylacetone,  benzoylacetone,  di- 
benzoylmethane,  and acetoacet ic  e s t e r  in the p resence  of t r ie thylamine to give 1 ,2 ,3 - t r i -  
azo ly l -6-pyr idazones .  Diazodicarbonyl der ivat ives  wer.e obtained with diethyl malonate and 
acetoacet ic  e s t e r  in the p resence  of sodium ethoxide. Dimedone and indane- l ,3-dione  reac t  
with I to give 1 -phenyl -4 -amino-5-ch loro-6-pyr idazone  and 2-diazodimedone and 2-diazo- 
indane-1,3-dione,  respec t ive ly .  

In a continuation of our  investigations of react ions  of az ido-heterocycl ic  compounds with C - H  acids 
[1], we have studied the react ions of 1 -phenyl -4 -az ido-5-ch loro-6-pyr idazone  (I) with some f l -d icarbonyl  
compounds.  Judging f rom [2-6], the format ion of der ivat ives  of 1 ,2 ,3- t r iazole  [2,3], p r i m a r y  amines,  and 
diazodicarbonyl  compounds [4-6] is possible in these reac t ions .  

P r i m a r i l y  1 ,2 ,3- t r iazo ly l -6-pyr idazones  (VIIa-d) were  obtained in the react ions  of I with ace ty lace-  
tone, benzoylacetone,  dibenzoylmethane, and acetoacet ic  e s t e r  in the presence  of an equimolar  amount of 
t r ie thylamine .  Small amounts of 1 -phenyl -4-amino-5-ch loro-6-pyr idazone  (IVi, the presence  of which in 
the reac t ion  mixture can be explained by decomposit ion of intermediate  t r iazene III [4], are  also isolated.  
The format ion of t r iazol ine  VI is apparently less l ikely as the acidity of the fl -diketone decreases ,  and the 
yields of VIIa-d the re fore  decrease ,  while the yields of IV, respect ive ly ,  inc rease .  
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*See [1] for  communicat ion III. 
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TABLE I .  6-Pyr idazone Derivatives (VII) 

O t9 

P Empirical 
formula 

Found,% Calc., % 
o 

CI I N ~ _ _  

I0,7 21,2 1672. 1651 

- -  t17,9 1682, 166t 

10,2 20,1 1703, 166s 

7,8 15,4 1691, 165( 

VII~CHa OC,Hs 2078 C,sH,4CINsOa 

Vlld~C6Hs/CsHs ]I27--[C,/~HI6C1N~O= 
I I 128 I 

c I H f c ,  I N i c F -  

54,2 3,5 10,9 21,1 54,6 3,7 

61,0 3,5 -- 17,9 61,3 3,6 

r 

89,5 

66,4 

63,1 

44,5 

*The yields of IV, with mp 200-201 ~ were 3.3, 3.3, 24.5, and 27.9~c 
re spective ly. 

In the presence  of an equimolar  amount of sodium ethoxide, I reac ts  with aeetoacetic e s t e r  to give 1- 
pheny l -4 - (~ -oxo- f l -d i azo - f l - ace ty l e thy lamino) -5 -ch lo ro -6 -pyr idazone  (vIIIe), ethyl diazoacetoacetate (Vc), 
and amine IV. The format ion of VIIIe can be explained by the instability of intermediate anion Vie, which 
is c leaved to VIIIe in acidic media [7]. The reac t ion  of I with diethyl malonate in the presence  of sodium 
ethoxide proceeds s imilar ly ,  while only amine IV and diazomalonic e s t e r  are isolated in the presence of 
t r ie thylamine.  Compound VI (R = R l = OC2H 5) apparently does not form under these conditions. 

In the presence of both sodium ethoxide and t r ie thylamine,  I reac ts  with dimedone and indane- l ,3 -  
dione to give amine IV, 2-diazodimedone, and 2-diazoindane- l ,3-dione,  respect ively .  Bindone [5] apparent-  
ly forms in the react ion of I with indane- l ,3-dione as a resul t  of self-condensat ion of the lat ter ,  for we 
were able to isolate a small  amount of diazobindone. 

EXPERIME NTAL 

The purit ies of the substances obtained were checked by th in- layer  chromatography on activity II 
aluminum oxide. A h e x a n e - c h l o r o f o r m - e t h y l  acetate ( 1 : 1 : 1 )  sys tem was used.  The IR spec t ra  of paraf -  
fin oil and hexachlorobutadiene suspensions were obtained with a UR-20 spect rophotometer .  

1 -Pheny l -4 - (4 ' . - ace ty l -5 ' -me thy l - l ' , 2 ' , 3T- t r i azo l -1  ' - y l ) -5 -ch lo ro -6 -py r idazone  (vIIa). A mixture of 
0.4 ml (4 mmole) of acetylacetone and 0.4 ml (4 mmole) of t r iethylamine was cooled to 5 ~ and a solution of 
1.0 g (4 mmole) of I in 5 ml of absolute dioxane was added to it slowly with s t i r r ing .  The mixture was then 
held at 5 ~ for 1 h. The precipi tate  was rec rys ta l l i zed  f rom ethanol and dioxane (5 : 1) to give 1.2 g (89,5~c) 
of co lor less  c rys ta l s  of VIIa (Table 1). The product was quite soluble in alcohols, dioxane, acetone, t e t r a -  
hydrofuran,  and dimethylformamide.  

The fi l trate remaining after separat ion of VIIa was diluted to 100 ml with water ,  and the mixture was 
acidified to pH ,~ 2 with hydrochlor ic  acid. The acidic mixture was extracted with diethyl ether  (five 20-ml 
portions),  and the ether  ext rac ts  were dried with anhydrous sodium sulfate. The ether was removed by 
vacuum distil lation with a water  asp i ra tor  to give 0.03 g (3.3~) of IV with mp 200-201 ~ [8] (from ethanol). 

The remaining compounds (VHb-c) were s imi la r ly  obtained (Table 1). 

1 -Pheny l -4 - ( a -oxo - f l -d i azo - f l - ace ty l e thy l amino ) -5 -ch lo ro -6 -py r idazone  (vIIIe). A solution of 1.0 g 
(4 mmole) of I in 5 ml of absolute dioxane was added with s t i r r ing  to 0.5 ml (4 mmole) of acetoacetic es te r  
in 4 ml of a 1 M solution of sodium ethoxide. After 1 h, the precipitate was c rys ta l l ized  f rom ethanol to 
give 0.6 g (64.6~ of IV. 

The fi l trate remaining after separa t ion of IV was diluted to 100 ml with water,  and the mixture was 
acidified to pH ~ 2 with hydrochlor ic  acid. The precipitate was removed by fi l trat ion and crys ta l l ized  f rom 
ethanol to give 0.4 g (22.8%) of co lor less  c rys t a l s  of VIIIe with mp 185-186 ~ (dec.). IR spectrum, cm- l :  
1675, 1659, 1631 (C ~ O ) ,  2148 (==N2); 3140 (NH). Found,Z: C 50.6; H.3.0; C1 11.1; N 21.1. CI4HIoC1NsO 3. 
Calculated,%: C 50.7; H 3.0; C1 10.7; N 21.0. 

Compound VIIIe decomposes  with nitrogen evolution at its melting point and under the influence of con-  
centra ted minera l  acids.  The aqueous solution remaining after separat ion of VIIIe was extracted with di- 
ethyl e ther  (five 20-ml  portions),  and the ether  ext rac ts  were dried with anhydrous sodium sulfate to give 
0.1 g (16%) of ethyl diazoacetoacetate  (vc) as a yellowish oil. IR spectrum, era- i :  1660, 1713 (C---~O); 2154 
(=Np. 
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Compound VIIIf with mp 150-151 ~ was s imi la r ly  obtained in 39.4% yield. Found,%: C 49.8; H 3.3; N 
19.4, C15H12CINsO 4. Calculated,%: C 49.8; H 3.3; N 19.4. IR spect rum,  cm- i :  1711, 1683 (CO); 2139, 2152 
( ~  N2); 3205 (NH). The yield of IV was 52.4~c. 

React ion of I with Dimedone. A solution of 1.0 g (4 mmole) of I in 5 ml of absolute dioxane was added 
to 0.6 g (4 mmole) of dimedone and 0.4 ml (4 mmole) of t r ie thylamine in 5 ml of absolute dioxane, and the 
mixture  was s t i r r e d  for 4 h.  The precipi tate  was crys ta l l ized  f rom ethanol to give 0.6 g (69.2%) of IV. 

The dioxane was removed  by vacuum disti l lation with a water  aspi ra tor ,  and the dry  residue was 
washed with diethyl e ther .  The e ther  was removed by disti l lation to dryness ,  and the res idue was c rys t a l -  
l ized f rom diethyl e t h e r - p e t r o l e u m  ether  (1 : 1) to give 0.3 g (48.3~c) of 2-diazodimedone with m~) 106-108 ~ 
[6]. IR spec t rum,  cm -l :  1638, 1657 (C ---- O)~ 2134, 2184 (---- N2). Found, %: N 17,1. CsHIoN202. Calculated, %: 
N 16.8. 

React ion of I with Indane- l ,3-d ione .  This react ion proceeded s imi la r ly  to give 59.2% of IV; the yield 
of 2-diazoindane- l ,3-dione ,  with mp 149" [5] was 18.4~; the yield of diazodindone, with mp 208 ~ [5], was 
0.1 g (8.4%). 
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