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It  has been es tab l i shed  by  IR spec t roscopy  that  the N,N ' -d imethy lhydraz ides  of 2 - a r o y l b e n -  
zoic and benz i l -o - ca rboxy l i c  acids ,  with the exception of 2 -mes i toy lbenzoic  acid, have the 
r ing s t ruc tu re  of 4 - a r y l -  or  4 -benzoy l -4 -hydroxy-2 ,3 -d imethy l -3 ,4 -d ihydroph tha laz inones .  
The action of e lec t rophf l ic  agents on 4 -hydroxy-2 ,3 -d ime thy l -4 -pheny l -3 ,4 -d ihydroph tha l -  
azinone under  mi ld  conditions leads to N(3)-demethylation with the format ion  of 2 - m e t h y l -  
4-phen ylphthal az inone. 

It has  been shown prev ious ly  [1] that  N ' ,N ' -d ia lky lhydraz ides  of 2 -a roy lbenzo ic  acids have the r ing 
s t ruc tu re  of 2 -d i a lky lamino-3 -a ry l -3 -hydroxy i so indo l inones .  It  appeared  of i n t e re s t  to study the s t ruc tu re  
of N,N ' -d ia lky lhydraz ides  of 2 -a roy lbenzoic  acids .  For  these the format ion  of a r ing s t ruc tu re  is poss ible  
by the in t r amolecu la r  addition to the keto group of the more  nucleophilic ~ -hydraz ine  ni t rogen a tom.  A 
hypothesis  has recen t ly  been  put fo rward  of a r i n g - c h a i n  t au tomer ic  equi l ibr ium,  displaced in the d i r e c -  
tion of the open fo rm,  in the case  of the hexahydropyr idazide  of 3- (p-methoxybenzoyl)propionic  acid [2]. 

In the p r e s e n t  work  we have effected the synthesis  of the N,N ' -d imethy lhydraz ides  of 2 -a roy lbenzo ic  
acid and benz i l -o - ca rboxy l i c  acids f r o m  3 - a r y l -  or  3 -benzoyl -3-ch lorophtha l ides  (in-c).  The IR spec t r a  
of these subs tances  in the c rys ta l l ine  s tate  show b road  OH bands at  3300 c m  -t  (IIa in cMorofo rm 3580 and 
3317 c m  -1) and a C ~ O  band at 1630 c m  -1 (in dioxane 1660 cm-1) .  The cons iderable  dec r ea se  in v C =O in 
the c rys ta l l ine  state as c o m p a r e d  with the d isso lved  s tate  can be explained by the exis tence  of C ----- O .-. H -  O 
in t e rmolecu la r  hydrogen bonds.  

Because of the s t e r i c  shielding of the C ~ O  group by a voluminous subst i tuent  [3-5] in the case  of 
the N,N ' -d imethylhydraz ide  of 2 -mes i toy lbenzoic  acid (II), i n f ramolecu la r  nucleophilic addition cannot take 
p lace .  In the IR s p e c t r u m  of the hydrazide  (IID there  a re  a compa ra t i ve ly  na r row  N - H  band (Table 1) and 
two c lose ly  adjacent  (in dioxane) C = O  bands of a d ia ry l  ketone and of a hydraz ide  the total  in tegra l  in-  
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intensity  (A C = O) of which cons iderably  exceeds  A C = O in the 
spec tra  of (Ha-c) .  In the synthes i s  of the hydrazide (III) N,N'-  
d i (2 -mes i toy lbenzoy l ) -N ,N' -d imethy lhydraz ine  (IV) is  formed  
as a by-product ,  

On react ing with phenyl i socyanate ,  compounds of both 
types (Ha) and (Ill) form products  with the s tructure  of N- 
(2 -aroylbenzoyl )  -N,  N' -d imethy l -N'  -phenylc arbam oy l -  
hydraz ines  (Va,b). In the region of  double-bond stretching 
vibrat ions the IR spec tra  of riga) and (Vb) are complex:  in 
dioxane the C = O  band of the N-phenylearbamoyl  group is 
found at 1703 c m  -I, and the C ~ O  band of a diaryl ketone and 
the band of a hydrazine overlap (about 1670 cm-~) .  There 
are a l so  amide II (at about 1540 cm -1) and v N-H bands 
(Table 1). The format ion of (Va) (and not the corresponding  
N-phenylurethane)  f rom (IIa) can be explained e i ther  by the 
ex i s t ence  of a tautomerie  equi l ibrium between the ring and 
open forms  of compound (IIa) and rapid react ion  of phenyl 
i socyanate  with the open form or by the opening of the hydroxy-  
phthalazinone ring during the react ion ,  which takes  place 
with the pr imary  attack of the phenyl i soeyanate  at the N(3 ) 
atom in the mo lecu l e  of (IIa). 

In react ions  with a number of e lec trophi l i c  agents 
(acetyl  chlor ide  in pyridine,  acet ic  anhydride,  thionyl c h l o -  
ride,  methanol ic  hydrogen chloride)  the hydroxyphthalazinone 
(IIa) f orms  one and the same  product: 2 - m e t h y l - 4 - p h e n y l -  
phthalazinone (VII). This unexpectedly  e a s y  N(~)-demethyla-  
tion apparently takes  place through an intermediate  i m m o n i -  
um ion (VI). The s tructure  of (VII) was  shown by indepen-  
dent synthes i s  f rom (Ia) and methy lhydraz ine .  The I1R s p e c -  
trum of (VII) taken in dioxane has a s trong combinat ion band 
(VC=O + VC =N) at 1661 cm -1 (see  [6]). The frequency of 
this band is l owered  only very  s l ight ly  in the crys ta l l ine  sub-  
s tance  s ince  the mo lecu l e  of (VII), unlike that of  (IIa), lacks  
a proton-donating group.  

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

The IR spec tra  of the compounds  w e r e  taken in the form 
of mul l s  in paraffin oil and hexachlorobutadiene  and in the 
form of solut ions  in dioxane (c 5 "10 -2 M, l = 0.011 cm) .  
The integral  intensi t ies  of the C = O  bands (A C =O) w e r e  c a l -  
culated by the W i l s o n - W e l l s  method with R a m s a y ' s  wing 
correc t ion  [7]. 

4 - A r y l -  and 4 - B e n z o y l - 4 - h y d r o x y - 2 , 3 - d i m e t h y l - 3 , 4 -  
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dihydrophthalazinones (IIa-c) .  A solution of  0.01 mole  of 
(Ia-e) in 10-20 m l  of anhydrous benzene  was  poured into a 
solut ion of equimolar  amounts  (0.01 mole} of N ,N' -d imethy l -  
hydrazine  and tr ie thylamine  in 10 ml  of benzene .  After 24 h, 
the precipitate  was  separated off and washed free  f rom t r i -  
e thylamine  hydrochloride  with water  to give (IIa} (from ben-  
zene)  and (IIc) ( from ethanol ,  Table 1}. To i so late  the (lib), 
the f i l trate after the separat ion of the precipitate  was  e v a p -  
orated in vacuum.  The res idue  was  r e c r y s t a l l i z e d  f rom ben-  
zene  and dried in vacuum (20 mm) at 100~ for 4 h, s ince  the 
substance  c r y s t a l l i z e s  f rom benzene  in the form of the s o l -  
vate (IIb�9 C6H6). 
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N,N'-Dimethylhydrazide of 2-mesi toylbenzoic  acid (III) and N,N' -d i (2-mesi toylbenzoyl ) -N,N' -d i -  
methylhydrazine (IV) were obtained f rom 0.01 mole of 2-mesi toylbenzoyl  chloride in a s imi la r  manner  to 
that descr ibed  above. After  the separat ion of the t r ie thylamine hydrochlor ide  the f i l t ra te  was evapora ted  
in vacuum. The res idue was r ec rys t a l l i z ed  f rom 30 ml of a mixture  of benzene and n-hexane (1 : 1) to give 
(IV}. The f i l t ra te  was evapora ted  in vacuum and the residue was twice r ec rys t a l l i z ed  f rom a mixture  of 
benzene and n-hexane to give (HI) (Table 1). 

N-!2-Aroylbenzoyl}-N,N' -d imethyl -N ' -phenylcarbamoylhydraz ines  (Va, b). A, solution of 0.5 g of 
(Ha) or (III) and 0.3 ml  of phenyl isocyanate in 10 ml of benzene was boiled for 2 h. Then it was evaporated 
in vacuum and the res idue was twice r ec rys t a l l i z ed  f rom a mixture  of benzene and n-hexane (Table 1). 

2-Methyl-4-phenylphthalazinone (VII}. A. With shaking, 0.4 ml of acetyl  chloride was added to a 
solution of 0.5 g of (IIa) in 5 ml  of pyr id ine .  After  24 h, the mixture  was diluted with wate r  and the p r e -  
cipitate was separa ted  off. The yield of (VII} was 0.27 g (61%), mp 165-166~ (from ethanol}. 

B. In a s imi la r  manner  to the synthesis  of (IIa), 0.01 mole of (Ia), 0.015 mole of methylhydrazine,  
and 0 .01mole  of t r ie thylamine yielded 1.1 g (47~c) of (VII} with mp 164-165~ (from ethanol, Table 1). The 
identity of the two samples  was shown by a mixed melting point. 
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