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Treatment, of Ib-h with Grignard reagents leads to  opening of the heterocyclic ring with the formation of IIa-1. IIa-1 
now have also been obtained by the action of the same reagent on the corresponding methyl o-aryldiazoaminobenzoates 
(IIIa-g). Cleavage of the N-C bond of Ii and of Ij is effected by the action of phenylmagnesium bromide, and by the ac- 
tion of lithium aluminum hydride in the case of Ij. Treatment of Ij with aluminum chloride, similarly, effects elimination of 
the acyl group, with the formation of Ia. The stability of the -N=X- system in Ia toward the action of lithium aluminum 
hydride similates the behavior of methyl o-(ptoly1)diazoaminobenzoate (IIIb) toward the same reagent, whereby, n-(p-  
toly1)diazoaminobenzyl alcohol is produced. 

The reactions of 3-substituted 3,4-dihydro-4- 
keto-1,2,3-benzotriazines have not been thoroughly 
studied. In their reactions, they behave as masked 
diazonium compounds and undergo ring opening; 
a number of these reactions have been described.‘ 
The recent literature2b3 covers only the preparation 
and spectra of some new members of this class of 
compounds, the chemical properties of which are 
now further explored. 

In continuation of the work of one of us on the 
ring-openiiig of heterocyclic compounds by the 
action of orgaiiomagnesium compounds, e.g., in 
the case of beiizo~azoiies,4 of 2,3-diphenylquin- 
azolone-4,4 of benzo-, aiid of naphtho-2’,3’-oxa- 
zole-2-one, as well as their N-aroyl  derivative^,^ 
we now have investigated the behavior of 3-substi- 
tuted 3,4-dihydro-4-ke to- 1,2,3-benzo triazines (Ib- 
h) toward the action of organomagnesium com- 
pounds aiid the action of lithium aluminum hy- 
dride. Thus, when 3-phenyl-3,4-dihydro-4-keto- 
1,2,3-benzotriaziiie (Ib) is treated with phenyl- 
magnesium bromide, followed by hydrolysis, opeii- 
ing of the heterocyclic ring is effected with the 
formation of o-pheiiyldiazoaminotriphenyl carbinol 
(IIa). Similar treatment of IC-h with the same 
reagent results in the formation of o-substituted 
pheiiyldiazoaminotriphenyl carbinols (IIb-g) re- 
spectively (cf. Scheme A). Action of methylmag- 
nesium iodide on Ib-d, If, and Ig leads to  the 
formation of o-wbstituted phenyldiazoaminodi- 
niethylpheiiyl carbinols (IIh-1). 

The assigned structure for the Grignard products 

(1) The 1,2,3- und 1,2,4-Triuzines, l‘etruzines and Pent- 
uzznes, J. G. Erickson, P. F. Wiley, and V. P. Wystrach, 
Interscience Publishers, New York, 1956, p. 21-22. 

( 2 )  E. T’. Heyningen, J .  Am. Chem. Soc., 77, 6562 (1955). 
(3) 1’. Grammatickis, Conipt. rend., 243, 2094 (1956); 

Chem. A M . ,  50,6189 (1956). 
(4) A. LIustafa, W. Asker, M. Kamel, A. F. A. Shalaby, 

and A. E. A. E. Hassan, J .  Anz. Chem. Soc., 77, 1612 
(1955). 

(5) A. Xlustafa, W. Asker and 0. H. Hishmat, J .  Am. 
Chem. Soc., 77,5127 (1955). 

R‘ R’ c=o v-R R’MgX C-OH 

I I1 

N=N-NH-R g N  hydrolysis 

Scheme A 

j .  R = i-CH;OC6Hr; R’ = CH3 
k. R = p-BrCBHI; R‘ = CH, 
1. R = P-ClCsH,; R‘xCH3 

IIa-1, is inferred from the fact that they are identi- 
cal with those obtained by the action of the Grig- 
nard reagents on the appropriate methyl o-aryl- 
diazoaminobenzoate (IIIa-g). 

COOCHs 
N=N-NH-R 

e. R = p-BrCbH4 
0 

IIIa. R = CeHj 
b. R = P-CHBCBH~ 
C. R = p-CH30CsH4 
d. R o - C H ~ O C ~ H ~  

f .  R = p-ClCeH4 
g. R = m-ClCsH4 

For further study of the effect of the acyl 
group attached to heterocyclic nitrogen com- 
pounds with Grignard reagents, the action of 
phenylmagnesium bromide on 3-acetyl- (Ii) and 
on 3-benzoyl-3,4-dihydro-4-keto-1,2.3-benzotri- 
azines (Ij) now has been investigated. Ii and Ij 
undergo elimination of the acyl group by the action 
of the same reagent forming 3,4-dihydro-4-keto- 
1,2,3-benzotriazine (Ia) together with diphenyl- 
methyl- and triphenylcarbinol, respectively. The 
elimination of the acyl group by the action of 
Grignard reagent is analogous to the behavior of 
AT-benzoylphthalimide and of K-benzoylbenzo- 
triazole toward the action of pheiiylmagnesium 
bromide.5 

The effect of substituents 011 the facile openiiig of 
the hetero-ring in Ib-h by the action of Grignard 
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reagents is illustrated by the stability of 3,4- 
dihydro-4-keto-l,2,3-benzotriazine (Ia) toward the 
same reagent. 
Lithium aluminum hydride. The action of lithium 

aluminum hydride on organic compoundse has 
shown a far-reaching analogy with that of Grignard 
reagents. We have found that hydrogenolysis with 
the hydride, like treatment with phenylmagnesium 
bromide followed by hydrolysis, brings about 
cleavage of K-C bond of Ij with the isolation of 
benzyl alcohol. Hydrogenolysis, under the in- 
fluence of the hydride, of the acyl group attached 
to a nitrogen compound has been reported in the 
reduction of N-acetylcarbax~le,~ of acylated 2- 
benzoylaminothiazole,* of 1-benzoylben~triazole,~ 
and of dibenzoyl-L-histidine.lO 

Treatment of Ij with anhydrous aluminum chlo- 
ride a t  120-125' effects elimination of the benzoyl 
group with the formation of Ia. 

The stability of Ia  toward the action of lithium 
aluminum hydride parallels its behavior toward 
phenylmagnesium bromide (see above). 0-(p-Tolyl)- 
diazoaminotriphenyl carbinol (IIb) has now been 
found to be stable toward the action of the same 
reagent under the given experimental conditions." 

The stability of the -N=X- system12 in 
I Ib  toward the action of lithium aluminum hy- 
dride has also been observed when methyl o- 
(p-toly1)diazoaminobenzoate (IIIb) is subjected 
to similar treatment whereby o-(p-toly1)diazo- 
aminobenzyl alcohol is produced, identified as the 
corresponding urethane. 

EXPERIMENTAL 

Action of Grignard reagents on 3-substituted 3,4-dihydro-4- 
keto-i ,2,3-benzotriazines (Ib-h) and methyl o-aryldiazoamino- 

(6) A. Mustafa, W. Asker, 0. H. Hishmat, A. F. A. Shal- 

(7) K. Banholzer, T. W. Campbell, and H. Schmid, 

(8) 1. A. Kaye and C. L. Parris, J .  Org. Chem., 17, 

(9) N. G. Gaylord, J .  Am. Chem. SOC., 76,285 (1954). 
(10) P. Karrer, 31. Suter, and P. Wasser, Helv. Chim. 

Acta, 32,1936 (1949). 
(11) Triphenylcarbinol is recovered unchanged when 

treated with the same reagent under similar conditions. 
(12) Azo compounds are resistant to attack by lithium 

aluminum hydride [R. Nystrom and W. G. Brown, J .  Am. 
Chem. Soc., 70, 3738 (1948), W. Reid and F. Muller, Chem. 
Ber., 85, 470 (1952), D. H. Smith, J. R. Schwartz and G. W. 
Wheland, J .  Am. Chem. SOC., 74, 2282 (1952)]. Reduction 
of Ia with zinc dust and ammonium hydroxide is followed 
by heterocyclic ring contraction to give 3-ketodihydro- 
indiazole [G. Heller, J .  prakt. Chem., 111, 1 (1925)l. More- 
over, sodium amalgam does not appear to be effective in 
opening the heterocyclic ring in 3-substituted 3,4-dihydro-4- 
keto-1,2,3-benzotriazines [H. Mehner, J .  prakt. Chem. 
63,241 (1901)l. 

aby, and M. Kamel, J .  Am. Chem. SOC., 76, 5447 (1954). 

Helv. Chim. Acta, 35,1577 (1952). 

737 (1954). 

benzoates (IIIa-g). The following exemplifies the procedure. 
To a Grignard solution prepared from 0.9 g. of magnesium 
and 9 g. of bromobenzene in 50 ml. of dry ether (in the case 
of phenylmagnesium bromide) was added a solution of 1 g. 
of Ib  or IIIa in dry benzene (50 ml.). The mixture was heated 
for 3 hr. on a steam bath. A4fter standing overnight a t  25", 
it was poured slowly into 100 ml. of saturated aqueous am- 
monium chloride solution, extracted with ether, dried, and 
evaporated. The oily residue was washed several times with 
hot petroleum ether (b.p. 60-80") and the resulting solid 
mas crystallized from the proper solvent. 

The products IIb-1 listed in Table I were prepared simi- 
larly. In general they are soluble in hot benzene and chloro- 
form, but are sparingly soluble in petroleum ether. 

Action of phenylmagnesium bromide on S-benzoyl-S,4-di- 
hydro-4-keto-i,B,S-benzotriazzne (Ij ). A solution of 1 g. of 
Ij in 40 ml. of dry benzene was treated with phenylmag- 
nesium bromide as described in the case of Ib. The ether- 
benzene solution was evaporated, and the solid residue that 
was obtained was extracted with cold benzene (ca. 25 ml.) 
and the insoluble part &-as recrystallized from hot alcohol as 
colorless crystals (ca. 0.42 g.), m.p. 212-213'; identified as 
Ia.13 The benzene extract gave, on concentration and cool- 
ing, colorless crystals (ca. 0.39 g.) which were shown to be 
triphenylcarbinol (melting point and mixed melting point). 

Action of phenylmagnesium bromide on 3-acetyZ-3,4-dzhy- 
dro-4-keto-l,1,3-benzotrzazine (Ii). Similarly, the action of 
phenylmagnesium bromide on a solution of 1 g. of IiI4 in 
40 ml. of benzene was worked up as described above. Ia  
(ca. 0.72 g.) and diphenylmethylcarbinol (ca. 0.23 9.) were 
obtained. The carbinol melted, after washing with petroleum 
ether (b.p. S0-lOO0), a t  82-83OI5 (melting point and mixed 
melting point). It gives a red color with sulfuric acid. 

Action of lithium aluminum hydride on Ij and IIIb. 
Solvents dried over sodium were used. To 0.5 g. of lithium 
aluminum hydride was added 50 ml. of ether. After 15 min., 
a benzene solution (30 ml.) containing 1 g. each of I j I4  
and IIIb was added in portions. The reaction mixture was 
refluxed for 3 hr. and then left overnight a t  room tempera- 
ture. After treatment with cold dilute hydrochloric acid, 
the ethereal solution was dried and evaporated. The solid 
residue, after washing with petroleum ether (b.p. SO-SO0) 
%-as Crystallized to yield ca. 0.42 g. of Ia. The petroleum 
ether washings on evaporation gave benzyl alcohol which 
was identified as phenylurethane (melting point and mixed 
melting point).16 

In the case of IIIb, the colorless product was treated di- 
rectly with phenylisocyanate, and the corresponding ure- 
thane was crystallized from alcohol in colorless crystals 
(ca. 0.24 g.), m.p. 119-120". 

Anal. Calcd. for C21H12VJaO: N, 16.32. Found: K, 15.97. 
Action of aluminum chloride on Ij. A mixture of 1 g. of 

Ij and 2 g. of aluminum chloride was heated in an oil bath 
and the temperature was maintained a t  120-125" for 1 hr. 
The reaction mixture was cooled, then decomposed with 
100 ml. of ice water containing 5 ml. of concd. hydrochloric 
acid. The solid, so obtained, was collected and crystallized 
from alcohol as colorless crystals (ca. 0.62 g.), m.p. 212- 
213', identified as Ia by melting point and mixed melting 
point. 13 
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(13) H. Finger, J .  prakt. Chem., 37, 432 (1888). 
(14) G. Heller, J .  prakt. Chem., 111,1(1925). 
(15) A. Klages, Ber., 35,2646 (1902). 
(16) A. I. Vogel, A Text Rook of Practical Organic Chem- 

is try ,  Longmans, Green and Co. London (1951) p. 264. 


