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Photolysis of 2,3-Diphenylcycloprop-2-enecarboxylic Acid Azide and 
its Homologuet 

By N. C. CASTELLUCCI,~ M. KATO, H. ZENDA, and S. MASAMUNE* 
(Department of Chemistry, University of Alberta, Edmonton, A Zberta, Canada) 

THE photochemical behaviour of the two diazo- 
ketones (I) and (11) corresponding to the title 
compounds is remarkably different.1 The a-keto- 
carbene photochemically generated from (I), but 
not from (11), adds intramolecularly to the double 
bond, competing with a Wolff -type rearrangement. 
In spite of several recent reports of the intra- 
molecular C-H insertion reaction2 of a-keto-nitrene, 
the intramolecular addition to double bonds is 
apparently unprecedented3 and we have further 
investigated the photolyses of acid azides (111) 
and (IV). 

Compound (111) underwent a normal Curtius 
rearrangement a t  70" in inert solvents to provide 
quantitatively an isocyanate (V)I which was con- 
verted into the corresponding urethane (ethyl), 
m.p. 141-142'1, [cf. compound (VII)]. Irradiation 
of an ethereal solution (0.2%) of (111) with a 
low-pressure mercury lamp at  - 30" provided , in 
addition to (V) in 50-60% yield and diphenyl- 
acetylene (4y0), an amide, m.p. 162-163' (15%) 
to which structure (VI) was assigned on the basis 
of the following spectral data: Amax(Et0H) 310 mp 

6.65, 6.91; n.m.r., 7 8-95 (t, 3H), 8-80 (d, 3), 7.25 
(s, l), 6.58 (4, 2), 4-50 (m, 2), 2-26-2-84 (m, 10). 
These results are in contrast with those observed 
for (I) which led to the formation of an extremely 

(log E 4.1) 326 (4.00): Xmax(CHC1,) 2.96 6.02, 

strained tricyclo [2,1 , O , P  951pentanone derivative. 
While other interpretations$ are available, we feel 
that the photochemically generated keto-nitrene 
apparently does not contain a large excess of 
vibrational energy, compared with the keto-carbene, 
and underwent only intermolecular insertion 
reaction. 

Thermolysis of (IV), as reported previously,ll) 
provides the corresponding isocyanate (VII) which 
was found to be stable to boiling carbon tetra- 

Ph - Ph Q 
C0.R CHrCO-R 

(I1 R=CHN2 (I) R=CHN,B 
(111) R=N3 (14 R=N3 
(VI ) R = NHCHiWOE t 

Ph Ph 

t This work was included in lectures given in December, 1966, a t  the National Research Council, (Ottawa), Iowa 
State University, and Indiana University. An early portion of this work was carried out a t  Mellon Institute, Pitts- 
burgh, Pa. 

# Upon silicic acid chromatography, (eluent : chloroform containing 0.75% ethanol), this compound was partially 
transformed into 3-ethoxy- l12-diphenylcyclopropene. 

5 Problems concerning the multiplicity of the nitrene are under investigation. 
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chloride.? I n  ethanol, thc protonation of isocyanate 
(VII)  readily occiirs and the resulting cation 
rcacts with solvent or the double bond of the 
cyclcpropenc to afford thc corresponding urethane 
(L'III) m d  3,4-diphenylpvridone (IX).  'I'hc ratio 
o f  (VIII)  to (IX) was temperczturc-tlependent, 
being 2.5 a t  rooni teinperature, and 0.3-0.A a t  78". 

I'hotolysis of (11:) under siniilar conditions to 
thosc for (111) (-3O"),  followcd by trcatment with 
ethanol a t  %5" afforded 2,5-tliphenylpyrrole (X)5 
1n.p. 140.5--141.6° ( S o & ) ,  5,6-diphenylpyridone 
(XI)G ( ~ O L ) ,  n1.p. 272--273O, diphenylacctylene 
(lolo), (VIII)  (15O,,), ant1 (IX) (21?&). I t  is 
attractive to postulatcb thc citrcne addition product 
( S I I ) * *  as a common intcrinediate in the form- 
ation of ( X ) f t  antl (SI), althoiigh several othcr 
pathways to thc lattcr coinpound are conceivable. 
Since photolysis o f  isocyanate (VII)  gave nci thcsr 
(X) nor (XI),  thc ground-state isocyanate (VII) 
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was at least excluded as a possibility. 'rhc acid 
azides derived from cyclopent-3-eneacetic acid and 
cyclopent-3-cnecarboxylic acid upon irradiation 
(solvent : CH,CI,) showcd carbonyl abscirption a t  
5-80 and 6-60 p, respectively, indicating the 
presence of rcsonance-prohibited amidc groups,s 
but we failed to isolatc these unstable products. 
1)r. 0. 1:. Edwards informcd 11s that his group had 
carried out similar photolyses o f  other systems and 
successfully isolatcd hydroxy-lactanis derived from 
a keto-nitrene addition product. -411 thcse rcsults 
strongly suggest that (XII) is an interinctliate i n  
the formation o f  (S)  and possibly (if (XI) as wcll. 

\+Te thank thc Sational Research Council of 
Canada and tlic donors of the I'etrolcum Iiesearch 
Fund administered b!. thc American Chemical 
Society for support of this research. 

(Received, . l fadr  29tli, 1965 ; Cotia. 293.) 

' The corresponding 1;eten readily undcrwent the  intrainolccular cycloadtlition t o  thc  double Imnd (see ref. I b). 
'l'hc initial formation o f  a triazolinc clcrivativc prior to thc loss of nitrogcn has not been excluded in the  prcscnt 

t t  ' the  cleavage of the  S-CO bond of (S11) is cspcctetl to occur rcadily due to the  destabilized amidc group 
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caw. Scc ref. 7. 

and the  strain involved in this system. 

1965, 4647. 

1962. 40, 896. 

SOC., 1!165, 87, 4032 (thcse authors sho\wd t h a t  pivalovlnitrene added t o  cyclohcxene). 




