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Abstract- Reactions of hydrazine and phenyl hydrazine wi th 5-acetylpyran- 

-2,6-dione (5) yielded ~ , ~ d i a z e p i n o n e s  g and 12. respectively. The 

formation of 12 was v ia  the acid carboxamide g. The diazepinone 8 was also 

obtained from bpyrones 1J and 1Q with hydrazine, whi le  the l a t t e r  also 

afforded pyrazolodiarepinone 15. Both 13 and 14 on treatment wi th 

phenylhydrazine furnished N-phenyldiazepinone 9. 

Cyclic anhydrides (1) react wi th hydrazlnes (2) t o  f o n  3,wdioxo-1.2-diazaheterocycles (3) with 

a la rger  r i n g  s i r e .  I n  l i g h t  of t h i s  5-acetyl-4-(4-methoxyphenyl)-5H-pyran-2,6-dione (5 )  was 

thought t o  provide an interest ing anhydride framework with act ivated endocyclic double bond and 

a reactive acet ly  group a t  the 5-position. Further, the fac i le  r i ng  cleavage and recycl izat ion 

leading t o  2-pymne formation1" indicated the poss ib i l i t y  of the f o m t i o n  of h.gdiazepin-3- 

-one instead of the fi,2]diazepin-3.7-dione from 5. The compound %could be eas i l y  obtained 

from 3-(4-methoxypheny1)-2-pentenedioic (4) by the treatment wi th acet ic  anhydride and 

sodium acetate under Perkin reaction conditions. 

COOH Ac20 
H ~ C O ~  - NaOAc H$O 

COOH 
4 - - 

Hydrazine hydrate reacted spontaneously w i th  5 and afforded 1.2-dihydra-5-(4-mthoxypheny1)- 



-7-mthyl [1,2]diazepin-3-one (8). The other possible structure bwas ruled out on the basis 

of spectral data and the i n a b i l i t y  of the product t o  form the benzylidine derivat ive5 wi th 

benzaldehyde. The formation o f  gwas i n i t i a t e d  by the nucleophi l ic attack of hydrazine on 

stereochemically easi ly  accessible acetyl carbonyl carbon which i s  expected t o  be more e lec t roph i l i c  

than the other two carbonyl carbons i n  5 t o  form the i n t e m d i a t e  hydrazide. The -NH gmup of 2 

this hydraziee, being more basic than -NH-, attacked in te rna l l y  on the anhydride carbonyl a t  2- 

-position leading t o  the opening of the anhydride r i ng  followed by decarboxylation (Scheme-I). 

The fac i le  decarboxylation even a t  room temperature led  us t o  bel ieve tha t  the formation of 8 

takes place through a plausible intermediate (7). 

SCHEME-I - 

The reaction of 5 with phenyl hydrazine i n  benzene, however, took a d i f f e ren t  course and furnished 

3-(4-methoxypheny1)-2-pentenedioic acid-1-(2-phenyl) hydrazide ( l o ) ,  instead o f  the anticipated 

diazepinone 9. After the i n i t i a l  nucleophi l ic attack by phenyl hydrazine on the acetyl carbony1 

carbon, both the nucleophi l ic centres o f  phenylhydrazine became impotent f o r  the desired 
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subsequent in te rna l  attack possibly due t o  the decreased basic i ty  of the concerned nitrogen atom 

and the s te r i c  interference of the phenyl r ing. As a result  i t  probably takes the other course 

as depicted i n  Scheme-1 t o  y i e l d  4-(4-methoxyphenyl)-SH-pyran-2,6-dione (11) which with another 

mole of phenylhydrazine gave g w h i c h  i n  turn could also be obtained by the d i rec t  reaction o f  

phenylhydrazine wi th g i n  ref luxing benzene. The anhydride fi was i n  turn obtained4 by t rea t ing  

4 wi th acetic anhydride. - 

10 when heated t o  i t s  fusion temperature undement cycl izat ion t o  y i e l d  12-dihydro-5-(4-methoxy- - 
-phenyl)-1-~hen~l-6~-[1,2]diaze~in-3,7-dione(12), which was also obtained d i r ec t l y  i n  one step 

from 5 o r  and phenylhydrazine a t  high temperature but i n  low y i e l d .  Mass spectral fragmnta- 

- t ion  patterns of 10 (M+-18,308) were found t o  be identical w i th  t ha t  of 12 for understandable 

reason. Cyclodehydration of g, under the conditions i n  lmss spectrometer, readi ly  gives 12 which 

explains the s im i la r i t y .  

5 
2 moles of Ph-NH-NH2 

- fusion 



4-(4-Methoxyphenyl)-~methy1-2~-pyran-2-one (13) and 5 - ~ a r b o x y - 4 - ( 4 - m t h o x y p h ~ ~ ~ l ) - 2 ~ - ~ ~ ~ ~ ~ - t - ~ ~ e  

(14) were also found t o  be important substrates for the preparation of diazepinones. These and 
~~~ 

2 14 were obtained by the rearrangement of 5 i n  sulphuric acid. u o n  treatment wi th hydrazine - 
hydrate gave diazepinone 8 which was also obtained from I. The reaction of 14 wi th  hydrazine 

resulted i n  the formation o f  two compounds which were separated by column chromtography. One of 

the products was 8, whereas, the other product was characterized as 1,2-dihydro-5-(4-methoxyphenyl) 

-6 -methy l -8~ -pyrazo lo [3 ,4 -~ ,~d iazep in -3 -one  (15). Under the reaction conditions, 14 pa r t l y  

~mdergoes decarboxylatfon t o  form lJwhich gives 8. The remainder o f  14 reacts w i th  hydrazine t o  

give 15 e i t he r  through the intermediate A o r  B (Scheme-11). The i n t e m d i a t e  A i s  more probable, 

H2N-NH2 
14 t - excess 
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as 8, which has pyrazolone aromatic r i n g  i s  l i k e l y  t o  res is t  a t tack o f  a nucleophile. I t  was 

in te res t ing  t o  note t h a t  a t  low temperature, there was no action of phenylhydrazine on g a n d  1Q; 

but  a t  h igh temperature both 1J and 1Q yie lded the same product 1,2-dihydm-5-(4-methoxyphenyl)-7- 

-methyl-1-phenyl[l,2]diazepin-3-one (9). The compound E w a s  characterized by i t s  IR and mass 

spectral  molecular weight determination and elemental analysis. I t s  pmr spectrum could not  be 

recorded due t o  i t s  i n s o l u b i l i t y  i n  most of the  avai lab le solvents. 

EXPERIMENTAL 

A l l  mel t ing points were taken on Gallenkamp melt ing p o i n t  apparatus and are uncorrected; ir spectra 

were detemined i n  potassium bromide pe l le ts  w i t h  a Beckmann Acculab -10 spectrophotometer; mr 

spectra were recorded on a Varian T 60 spectrometer (TMS as in ternal  reference). Mass spectra were 

run on Varian Mat 112 S mass spectmmeter a t  70 eV energy. 

g - - 
Hydrazine hydrate ( 1  ml) was added drupwise t o  the so lut ion of 5 ( 1  mmle) i n  dry  benzene (20 ml) 

under s t i r r i n g  a t  room temperature when white s o l i d  of separated. The react ion mixture was 

fur ther  s t i r r e d  for  2 h a t  room temperature. 8_ was f i l tered, washed w i t h  benzene and recry- 

- s t a l l i z e d  from ethanol, ( y i e l d  72%); mp 172'C; ir : 3300 (NH),' 3200 (NH), 1625 (CO) cm-I; nmr 

(OMSO) : 2.43 (3H, s, CH3), 3.80 (3H, s 0CH3), 6.12 (lH, s, C6H), 6.58 (lH, s, C4H), 7.00 and 
+ 

7.68 (2H each, d, J = 8 Hz, ArH), 10.42 (2H, b r  s, exchangeable NH) ; ms M = 230; Anal. Calcd. for  

C13H14N202 : C, 67.80; H, 6.14; N, 12.17; Found : C, 67.71; H, 6.24; 12.24%. 

&was also prepared by ref lux ing the mixture of 1J ( 1  m o l e )  and hydrazine hydrate ( 1  ml) i n  ethanol 

(20 ml) for  2 h. The solvent was concentrated and cooled when 8 separated, ( y i e l d  65%). 

A mixture of 5 ( 1  m l e )  and phenyl hydrazine (2 mmles) was ref luxed i n  dry benzene (20 ml) f o r  1 

h and cooled when jg c r y s t a l l i z e d  out. It was f i l t e r e d  and rec res ta l l i zed  fmm ethanol, ( y i e l d  80%) 

mp 1 7 0 - 1 7 1 ~ ;  ir : 3280 (NH), 3160-2840 (-C-NH-, OH), 1660 (co), 1600 (CO) cm-l; nmr (DMSO) : 3.80 

(3H. s. 0CH3), 4.17 (2H. s. CH2), 6.20 (1H. s. =CH), 6.53-7.63 (10H. m. ArH and NH), 9.66 (1H. s. 

CONH), 12.33 (lH, b r  s, COOH) ; ms M'= 326; Anal. Calcd. for CI8Hl8N2O4 : C, 66.30; H, 5.58; N, 

8.59; Found : C, 66.29; H, 5.48; N, 8.66%. 

10 was also prepared by re f lux ing  the mixture of 11 ( 1  m l e )  and phenyl hydrazine ( 1  m l e )  i n  dry  - 
benzene (20 ml) for  1 h. The react ion mixture on cool ing y ie lded 10, ( y i e l d  80%). 



1,2-Oihydro-5-(4-methoxyphenyl )-1-pheRyl-6~-/i,27diazepin-3,7-dione (12) 

10 ( 1  m l e )  was heated i n  an o i l  'bath a t  180-185Y for  0.5 h. It was cooled and r e c r y s t a l l i s e d  - 
from ethanol-DMF mixture, ( y i e l d  72%), mp 198-199T; ir : 3340 (NH), 1720 (CO), 1680 (CO) cm-l; nmr 

(DMSO) : 3.82 (3H, S, 0CH3), 4.22 (pH, 5, CH2), 6.05 (lH, s, =CHI, 6.73-7.68 (IOH, m, A r i i  and NH) ; 
t 

ms M = 308; Anal. Calcd. for Cl8HI6N2O3 : C, 70.11; H, 5.24; N, 9.09; Found : C, 70.00; H, 5.20; 

N, 9.08%. 

1,2-Dihydro-5-(4-methox~~henyl)-6-methyl-8~-pyrazolo~,-c~/1,2~diazepin-3-one - a (15) 

A mixture o f  14 (1 mnole) and hydrazinehydrate (2 ml) was ref luxed i n  ethanol (20 ml) f o r  2 h. 

The alcohol was removed i n  vacuo. The residue containing 8 and E w a s  chromatographed ( s i l i c a  gel, 

ethyl acetate). 15 was e luted w i t h  ethy l  acetate and 8 ( y i e l d  35%) was e luted w i t h  ethanol. 15 
was r e c r y s t a l l i z e d  from ethanol, ( y i e l d  23%); mp 200-201°C; i r  : 2980 (NH); 2940 (NH); 2840 (NH); 

+ 
1600 (CO) cm-l; ms M = 270; Anal. Calcd. f o r  C14H14N402 : C, 62.20; H, 5.23; N, 20.73; Found : C; 

62.28; N, 20.98%. 

1,2-Dih~dro-5-(4-methox~phenyl)-7-methyl-l-~hen~l~,2~diaze~in-3-one - (9) 

A mixture of 14 (1 mmle) and phenyl hydrazine (1 mmle) was refluxed i n  dry  xylene (20 ml) for  6 

h. The react ion mixture on cool ing y ie lded 2 which was r e c r y s t a l l i z e d  from xyle"e, ( y i e l d  65%); 
-1 

mp211-212°C; ir : 3240 (NH); 1650 (CO), cm ; nmr (COCI3) : 2.40 (3H, s, M 3 ) ,  3.83 (3H, s, 0CH3), 
+ 

6.33 (1H. 5, C6H), 6.57 (lH, s, C4H), 6.68-7.60 (IOH, m, Arii and NH) ; ms M = 306; Anal. Calcd. 

for C19H18N202 : C, 74.48; H, 4.93; N, 9.15; Found : C, 74.58; H, 4.87; N, 9.24%. 

9 was a lso prepared by re f lux ing  the mixture o f  1J ( 1  d o l e )  and phenylhydrazine (1 mmle) i n  dry - 
xylene (20 ml) f o r  6 h, ( y i e l d  51%). 
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