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Whilst the photochemistry of amides is well documented,' there is little information 

on the photochemistry of the closely related compounds, acyl hydrazides. 

Irradiation* of the hydrazides (1) - (6) in acetonitrile solution gave the 

products shown in the Table The formation of amides in reactions of (1) and (2) 

raised the possibility that reaction was occurring via a Norrish Type II process. 

However, a careful search of the reaction products showed the imine (10) and its 

hv > R NH.dEH2- RrtiH -T RCONH;! 

'Ph + 

PhN*CH2 + PhNH2 
+ 

(‘0) CH20 

hydrolysis product, aniline, to be absent. The formation of N-methylaniline in the 

reactions of (1) and (2) and of diphenylamine from (3) can be best accommodated by 

a mechanism in which the electronically excited hydrazides dissipate their energy 

by fission of the relatively weak nitrogen-nitrogen bond 

RCO.NHNR;--% RCOiH + R2N 

This mode of reaction will be facilitated by R' substituents which stabilise the 

incipient amino radical. The lack of reactivity of (9) is probably due to the 

high energy of the incipient phthalimido radical which has the unpaired electron 

located in an s-orbital. 
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That hydrarides can undergo hanolytic fission on excitation is supported by 

the finding that (4)-(6) give bibenzyl on irradiation in acetonitrile. The weak 

benzylic methylene-carbonyl bond will facilitate the process. No products containing 

'. 
PhCH,CONHNR,, PhiHe + CONHNR, 

2PhCHa V (PhCH,), 

nitrogen were isolated and characterised from these reactions. 

The formation of amides and amines in the reactions of (1) and (3) probably 

results from disproportionation reactions of the initially produced radicals and by 

reaction of the radicals with the hydrazide. In order to maximise yields, a solvent 

containing readily abstractable hydrogen atoms, propan-2-ol,.was used in the place of 

acetonitrile. The products "of.the reactions and their yields are shown in the Table. 

In the-majority of cases the yields were increased but there was one notable exception. 

The yield of blbenzyl from (4)-(6) was considerably reduced and a new product, phenyl- 

acetamide, was formed. This suggests that the hydrazides may have an alternative mode 

of reaction in powerful hydrogen donating soTvents. It is likely that the excited 

carbonyl group of the hydratide can abstract a hydrogen atom from the solvent and the 

RCO.NH.NR; RCOH.NH.NR, + MeaCOH 
I 

radical so produced fragment.3 

In contrast to (4) and (5) the hydrazides (7) and (8) proved to be relatively 

stable. This stabllity may be attributed to either, the naphthalene group acting as 

a sink for triplet energy or, intramolecular exciplex formation between the amino group 

and the excited hydrocarbon is acting as a sink for singlet energy.4 Mechanistic 

studies, carried d&so far, have not indicated the multiplicity of the excited 

hydrhides which is responsible for reaction and therefore we cannot unequivocally 
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state the reason for the stability of (7) and (8). 
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TAELE 
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Products obtain&bL 
Irradiation o_f Acyl HydraTides 

in Acetonitrile 
and Propan-2-01. 

HYDRAZIDE 

MeCONHNMe.Ph 
(1) 

PhCONHNMe.Ph 
(2) 

PhCONHNPh2 
(3) 

PhCH,CONHNMe, 
(4) 

PhCH,CONHNMe.Ph 
(5) 

PhcHzCONHNPh2 
(6) 

Np. CH2CDNHNMe2 
(7) 

Np = 1-Naphthyl 
Hp. CH2CONHNMePh 

(8) 
Np. = 1-Naphthyl 

We 
. Ph 

ACETONITRILE 

IleCONH2 (20%) 
PhNHMe 

(15%) 

PhCONH, 
(83%) 

Ph:IHlMe (30%) 

PhCONH, 
(38%) 

Ph2W 
(38%) 

PROPAN-2-OL 

MeCONH, 
(762) 

PhNHlk 
(41%) 

PhCONH2 
(70::) 

PhNt!Me 
(8%) 

PhCONH2 
(8%) 

Ph$IH 
(50%

) 

(PhCH,), (21%) 
(PhCH,), (Trace) 

PhCH,CONH, 
(70%) 

(PhCH2)2 
(47%) 

(PhCH2) 
(15%) Stable 

(PhCH2)* (Trace) 
FhCH,CONH 

(61%) 
PhWle 

(34%) 

(PhCti2)2 (Trace) 
PhCti2COilH2 (39%) 
Ph2JH 

(26%) 

Stable 

Stable 
Stable 

Stable 
Stable 

Yields are corrected 
for amount of starting material 

Irradiation time was 4hr. with 
the exception 

of g in consumed 
in the reaction. 

PriW 
(2hr.) and _9 in ileCl1 (20hr.). 


