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ORGANIC PREPARATIONS AND PROCEDURES, 2( 4), 275-279 (1970) 

l - A W  AND 1,1-DIACYL-2,2-D-RAZINES 

E. A. Sedorl, R. E. Freis,  H. J. Richards 

Bloomington, Minnesota 55 20 T Ashland Chemical Campa 

H 
- C 1  + %N-N(CH3)2 R-!-N-N(CH3)2 

1-Acyl-and l , l - d i a c y l - 2 , 2 - d i a ~ l h y d r a z i n e s  have been used as 

intermediates i n  the  p r e p m t i o n  of aminimides2 and polysubsti tuted 

hydrazines. 3 The published synthesis used the  Schotten-Baumann method 

which, however, gave low yields.  Furthemore, the  purif icat ion of t he  

monoacylhydrazines was vely d i f f i c u l t  owing t o  t races  of the diacyl  

compound. The diacylhydmzine was f o m d  i f  the  moncacyl compound 

remined i n  solution and was thus susceptible t o  fur ther  acylation. 

The moncacylhydmzines w e r e  the  sole  product if a solvent was chosen 

so that the  monoacyl derivatives precipitated as soon a s  they a r e  f o m d ;  

hexane, pentane and e thyl  e ther  were sui table  for t h i s  purpose. 

If the  diacylhydmzine was desired, a solvent i n  which the  mono- 

acylhydmzine was readi ly  soluble was used; benzene was one of t h e  bes t  

solvents f o r  t h e  prepamtion of t h e  diacyl  derivatives which we studied. 

Hinu%n always fuund diacylbyamzines as &nor products i n  the  prepam- 

t i o n  of the  monoacyl  derivative^.^ 
an explanation f o r  h i s  findings. 

We believe t h a t  our resu l t s  provide 
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SEDOR, FREIS, AND RICHARDS 

EXPEFUMTTTAL 

l-Benzoyl-2,2-J.ttgrlhydrazine. - To a wel l  s t i r r e d  solut ion of 

120 g (2 moles) of 1,1-dimethylbdrazine4~5 i n  1000 m l  hexane was 

added dropwise a solution of 140.5 g (1 mole) of benzoyl chloride i n  

500 m l  hexane. The reaction mixture was maintained a t  0. throughout 

the addition. 

25', arid 100 m l  of water was added. 

hydrazine hydrochloride, water and hexane was neutralized with 0.5N KOH 

and f i l t e r e d .  The crude hydrazide was a i r  dried (185 g)  and recrystal-  

l i zed  from carbon te t rachlor ide,  yielding 131 g, (w), mp 106-7", 
lit .3 yield 24$, mp 106-107". 

After the  addition, the mixture was allowed t o  warm t o  

The mixture of hydrazide, dimethyl- 

l,l-Dibenzoyl-2,2-dimethylhydra~. - To a s t i r r e d  solut ion of 

140.5 g ( 1  mole) benzayl chloride i n  600 m l  benzene was added dropwise 

a solution of 30 g (0.5 mole) 1,l-dimethylhydrazine and 104 g (1 mole) 

triethylamine i n  200 m l  benzene. A prec ip i ta te  was formed immediately. 

The reaction mixture was mintained a t  15-20'. After completion of t h e  

addition, the  mixture was allowed t o  warm t o  25O. The so l id  ( t r i e t h y l -  

amine hydrochloride) was f i l t e r e d  end the f i l t ra te  evaporated i n  vacuo. 

The resul t ing yellow so l id  was dissolved i n  refluxing 95% ethanol, 

brought t o  the  cloud point with water and allowed t o  cool, yielding 

i n  two crops 106 g (w) l,l-dibenzoyl-2,2-dimethylhydrazine, mp 152- 

153", lit .3 y ie ld  57$, mp 152-153O. 

- final. Calcd f o r  C16R~N202; C, 71.63; H, 6.01; N, 10.45. Found 

C, 71.34; H, 6.05; N, 10.50. 

1-(4-Vinylbenzoyl}-2,2-dirnethyl\Urdra~ine~(~). - A solut ion of 

132 g (0.8 mole) of 4-vir~ylbenzoyl chloride6 i n  250 m l  hexane was added 

dropwise t o  a solution of 96 g (1.6 moles) of 1,l-dimethylhydrazine i n  
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600 m l  of hexane. 

mixture was maintained e t  15-20.. 

A precipitate was formed i m d i a t e l y ,  and the reection 

After campletion of the addition, 100 ml of water was edded, O.5N 

KOH added u n t i l  n e u t n l  and the solid collected by f i l t r a t ion .  

a i r  db ing ,  the solid (105-140 g)7 was recrystallized from benzene, 

yielding 98.7-124.7 g (77-97$)7 of the hydrazide, mp 125-126' .2(f)  

- Anal. Calcd for CuH14N20; C, 69.45; H, 7.42; N, 14.72. 

After 

Found: 

C, 69.40; H, 7.39; N, 14.62. 

1,1-(4-Vinylbenzoy1)-2,2-dimethylhydrazine. - To a solution of 

5.4 g (0.033 mole) of 4-vinylbenzoyl chloride i n  75 m l  of benzene was 

added dmpwise 3.0 g (0.05 mole) of 1,1-dimethylhydrazine i n  10 ml 

benzene. The mixture was s t i r red  a t  room temperature fo r  10 hours. 

The mixture was f i l t e red  and the f i l t r a t e  was washed with water. After 

the solution was dried over sodium sulfate, the solvent was removed 

i n  vacuo. The residue, a yellow solid, 3.5 g, was recrystallized from 

80$ ethanol, yielding 2.8 g (42$), mp 117-119'. 
-- 

The infrared spectrum (halocarbon mull) showed absorptions a t  

3050, 2 8 9 ,  1775, 1625, 1601 and 1555 cm-l. 

(2, CDCl3) showed a singlet a t  7.10 (-CH3), a quartet centered. a t  

2.50 (AB aromatic) and vinyl multiplet between 4.75 and 3.0 i n  the 

expected ra t io  of 3:4:3. 

The nmr spectrum 

- Anal. Calcd for  C2fi20N202: C, 74.98; H, 6.29; 19, 8.74. Found: 

C, 74.94; H, 6.35; n, 8.70. 

l-Cinnamoyl-2,2-dimethylhydrazine. - To a s t i r red  solution of 

52 g (0.86 mole) of 1,l-dimethylhydrazine i n  200 m l  hexane and 200 ml 

ether was added a solution of 43 g (0.27 mole) of cinnamoyl chloride8 

i n  75 m l  ether. The reaction mixture was maintained a t  10' throughout 
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SEDOR, FREIS, AND RICKARDS 

t h e  addition, then was allowed t o  warm t o  room temperature. P.f ter  

neutral izat ion with O.5N KOH, t h e  reaction mixture was f i l t e r e d ,  

washed w i t h  water and then sir  dried,  yielding 44.3 g of a white sol id ,  

mp 93-99'. 

111.5'. 

Recrystall ization from benzene gme  37 g (73$), mp 110- 

The infrared spectrum (halocarbon mull) showed major absorptions 

a t  3180, 3045, 2950, 1655, 1610 and 1555 c m - l .  

(T, cDC13)  shared a s ing le t  7.15 (-CH3), multiplets centered a t  3.15 

and 1.95 ( t r ans  H) ,  aromatic complex centered P t  2.30 and N-H s ing le t  

a t  2.67 i n  the expected area r a t i o  of 6:2:5:1. 

The nmr spectrum 

- Anal. Calcd f o r  C11H14N2O: C, 69.45; H, 7.42; N, 14.72. Found: 

C, 69.50; H, 7.43; N, 14.71. 

Ethyl 2,2-dimethylcarbazate. - To a s t i r r e d  solut ion of 21.7 g 

(0.2 mole) of e thy l  chloroformte i n  50 m l  hexane was added dropwise 

a solut ion of 24 g (0.4 mole) of 1,l-dimethylhydrazine i n  25 m l  hexane. 

The r a t e  of addition was controlled t o  m i n t a i n  t h e  reaction temperature 

below 40'. 

The so l id  (dimethylhydrzzine hydrochloride) was f i l t e r e d  a d  t h e  

solvent removed from the  f i l t m t e  i n  V ~ C U O .  

d i s t i l l e d ,  bp 9 - 9 2 "  ( 8  mm), y ie lding 23.4 g (90%) of zn o i l  which 

c rys t a l l i zed  upon standing, mp 25-28' (hygroscopic); l i t . 3 ~ 9  y ie ld  3 6  

(bp 83-84'/14 mm) and 44% (bp 45-9'/0.2 rmn). 

The o i l ,  26 g, wzs -. -- 
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