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Abstract-The synthesis of some N,Ndisubstituted benzhydrazidoyl chlorides and their reaction with 
cyano compounds in the presence of a Lewis acid are described. Whereas N-methyl-N- 
phenylbenzhydrazidoyl chloride (la) gave 1 H-l ,2,4-triazoles, N ,Ndiphenylbenzhydra.zidoyl chloride 
(lb) afforded lH-1,2,4_benzotriazepines (3b) and N,N-(2,2’-biphenylen)benzhydrazidoyl chloride (10) 
yielded the corresponding IH-1,2,4_benzotriazepine (12) or a hydrolysis product (13). Properties of 
compounds 3b, specially their nearquantative acid hydrolysis to I-phenylindazoles, are reported. 

In order to synthesise new heterocyclic compounds 
with biological activity we investigated the syn- 
thesis of the hitherto unknown 1,2,4benzotriaze- 
pine system. 

A first attempt (Scheme I), based on our previ- 
ously reported syntheses-via nitrilium salts-f 
dihydroquinazolines’ and dihydrobenzodiazepines,2 
failed because of the instability of the required 2- 
chloromethyl-phenylhydrazine hydrochloride de- 
rivatives.’ 

In a second attempt (Scheme 2), inspired by 
Meerwein’s quinazoline synthesis,’ a benzhyd- 
razidoyl chloride (1) should react with a cyano com- 
pound in the presence of a Lewis acid to give a 

This paper is part 11 of our series on nitrilium salts. 
Part 10, J. iued Chem. IS, 887 (1972). 

&ilium salt (2) whose carbocation should attack 
the ortho position of the benzene ring to yield, 
by intramolecular cyclisation, an I I-I- 1,2,4- 
benzotriazepine (3). 

Three starting benzhydrazidoyl chlorides (la-c) 
were selected in order to obtain three prototypes of 
1 H-l ,2,4benzotriazepines: l-alkylated @a), l- 
arylated (3b) and l-unsubstituted (via hydrolysis 
and decarboxylation of 3c). 

Compound la was obtained in 83% yield by 
reacting equimolecular amounts of PC& and N- 
methyl-N-phenylbenzhydrazide. To obtain lb in 
near quantitative yield, a molar ratio of N,Ndi- 
phenylbenzhydrazide: PCL of f : 2 was necessary. 
Compound lc could not be obtained by this method 
because 2+diphenyl-1,3&oxidiazolone-5 (4) was 
produced in a side reaction. 
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Compound la did not react as expected with 
cyano compounds and instead of 3a, IH- 
1,2&triazoles were obtained. It is assumed that the 
carbocation of the intermediate &ilium salt (2a) 
attacks the hydrazinic a -nitrogen, previously or not 
demethylated by the Lewis acid, to yield these 
compounds. Formation of the intermediate 2a is 
shown by isolation of compound 5 after hydrolysis 
of the product of reaction of la, benzonitrile and 
AlCL. 

Compound lb did react with cyan0 compounds 
to afford‘ in fairIy good yield the lH-1,2&benzo- 
triazepines (3b, I-XITI) listed in the Table. 

Compounds 3b are coloured, colour intensity in- 
creasing with conjugation (compounds I-IV and 
XII are yellow, V-XI deep red). UV spectra appear 
to be characteristic (Table). LR spectra show an in- 
tense absorption band at 6 lo-625 ~1 (C=N 
group). NMR spectra are consistent with the as- 
signed structure, except compound 3bXII which 
shows that its structure must be 6, derived from 
3b-XII by a prototropic change. 

A general pattern of mass fragmentation of com- 
pounds 3b is shown in Scheme 3. 

KOH, this fact explaining the above mentioned sta- 
bility of 3b to alkalies. 

From the above it would appear that synthesis 
of I-arylindazoles from N’-aroyl-N,Ndiphenyl- 
hydrazines represents an alternative method to the 
excellent one reported by Gladstone and Norman.’ 

Finally, the posstbility of using N-aminohetero- 
cycles to obtain tetracyclic lH-1,2,Q_triazepines 
was tried. N-benzoylaminocarbazole (9) reacted 
with PCIJ (molar ratio 1: 1) to yield 40% of the cor- 
responding chloride 10, the starting compound 
being recovered. In an attempt to get a better yield 
using a 1:2 molar ratio, a quantitative yieId of com- 
pound 11 was obtained. Compound 11 was iden- 
tified by direct comparison of its hydrolysis pro- 
duct, N-benzoylamino-3chlorocarbazole, with an 
authentic sample prepared by an unequivocal 
synthesis.’ 

Compound 10 reacted with methylthiocyanate in 
the presence of AlCl, to yield 36% of the corres- 
ponding 1 H-1,2,4benzotriazepine 12. This 
chloride, however, reacted with benzonitrile in the 
presence of AICIJ to yield 13, a hydrolysis product 
of the expected benzotriazepine. 
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Compounds 3b are stable to alkaline hydrolysis+ 
but acid hydrolysis reveals a difference between 5- 
arylated- and 5-alkylated-3b. The former were 
slowly hydrolysed (Scheme IV) to the iminohyd- 
razides 7 which, in turn, were hycirolysed even 
more slowly to I-phenylindazoles (8) although a 
one-step, fast, near quantitative hydrolysis to 8 
could be achieved with 70% H2S04. On the other 
hand the 5-alkyIated derivatives were rapidly hyd- 
rolysed to 8 and no 7 could be isolated. It must be 
pointed that iminohydrazides 7 are reconverted 
nearquantitatively to 3b when heated in alcohotic 
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All m.ps are uncorrected and were taken on a Gallen- 
kamp capillary m.p. apparatus. IR spectra were recorded 
on a Perkin-Elmer model 257 spectrophotometer. UV 
spectra were recorded on a Perkin-Elmer model 350 spec- 
trophotometer. NMR spectra were taken on a Perkin- 
Elmer model R-12 spectrometer containing TMS as an 
internal standard. Mass spectra were taken on a Varian 
MAT60 spectrometer. 

N-Methyl-N-phenylbenzhydrazidoyl chloride (la). A 
suspension of N-methyl-N-phenyf benzhydrazide” (30.3 g, 
0,134 mol) and PCI, (30-O g, O-144 mol) in dry ether (75 ml) 
was stirred at room temp until a clear soln was obtained. 
The soln was poured into ice water and the ethereal layer 
was washed with ice water and dried (k&SO.). The oil left 
by removal of the solvent was extracted with n-hexane in 
order to eliminate starting compound (2.9g). The residue 
left by removal of n-hexane was a TLC pure yellow oil 
(27*4g, 83%); A, (cyclohexane) 246 nm (c 16,700), 290 
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ceeding in the same manner as in la, a bright yellow solid 
(1.9 g, 94%) m.p. 97“ was left on removal of the ether. Re- 
crystallization from isopropanol (yellow plates) did not 
change the m.p.; A, (cyclohexane) 239 nm (c 21,600), 
289 (10,900), 347 (10,500); IR Y- 3070,3050, 1600, 1580, 
760, 700, 693. (Pound: C, 74.33; H, 540; N, 9.35. 
C,,H,,CIN, requires: C, 74.41; H, 4.89; N, 9.13%). 

2,dDiphenyl-1,3,4-oxdiarolone-5 (4). To a NaOEt soln, 
prepared from Na (1.3 g, 0.055 at. g) and abs EtOH 
(30 ml), #l-benzoylphenylhydrazine (106 g, O-05 mol) was 
added and the soln evaporated in uucuo to dryness. The 
residue, dry benzene (50 ml) and ethyl chloroformate 
(10.5 ml, 0.055 mol) were stirred at room temp for 2 hr. 
Water was added and the benzene layer dried (NaZSO,). 

(3,200), 345 (6,100). IR u, 3090, 3060,3030, 1580, 1560, Removal of benzene and recrystalhzation of the solid re- 
750, 685 cm-‘; NMR (CDCl,) S 3.38 (s, 3, CH,), 6.9-8~2 sidue (12.4 g) from EtOAc afforded 8.4 g (59%) of N- 
(m, 10, ArH). (Found: C, 68.52; H, 5.43; N, 1 l-37. phenyl-N-carboxyethylbenzhydrazide m-p. 132-M”; IR 
C,JI,,Cl.N, requires: C, 68.71; H, 5.31; N, 11.4Z?%). V- 3280, 1725, 1660, 1580, 1195. (Found: C, 67.32; H, 

N,N-Diphenylberuhydmxidoyl chloride (Zb). A suspen- 5.43; N, 9-72. C,JI,d$O, requires: C, 67-59; H, 5-67; N, 
sion of N,Ndiphenylbenzhydrazide’ (1.9 g, 066 mol) 9~85%). 
and PCl, (3.0 g, 0.0144 mol) in dry ether (50 ml) was re- A suspension of the above compound (2.84 g. 0.01 mol) 
fluxed with stirring until a clear soln was obtained. Pro- and PCI, (2.28 g, 0.01 I mol) in dry ether (15 ml) was stir- 
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