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We hrve observed photocycloaddition of 6 arou~tic al&ems and ketones 

acroa~ the carbon-carbon double bond of dlwtbyl-I-$2~cyaao-2-prowl)- 

ketenimine(II)togive IdnoChcetsnea(III endIV). l!hls reactionis an 

extension~cuNl.atlva double bond system of the previously veil-known M&t- 

Induced additions of aldehydes and ketones to siaple oldIns. 
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The photoreactions were run In sealed Pyrex test tubes containing degassed 
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benzene solutions of the cerbonyl compound and II5 (s. *3 g in each). The 

ree&ion dxtures were irradiated vith a m-watt, tedium pressure, Henovia 

3rp, at 7-12*C., for periods of 10 to kl hours. The ketenifnine (11) is ree- 

sonmbly stable under these conditions5 rith only 8.4$ decomposition to tetra- 

~thylsuccinonitrile being observed after 20.0 hours of direct photolysls. 

There was no edduct forastion in the dark in eny of the systems that were 

studied. 

The product appositions were detenrLned by n.m.r. analyses of the crude 

reaction auras. The sLnglet ret&l patterns of the ketanimina,6 tetrameth- 

ylsucclnonltrile,6 an4 the adduats lend themselves to fairly easy interprete- 

tion. The peeks due to the $-edducts were identified after isoletion of these 

adducts by Plorisil chrowetogrephy. The eedducts are not lsolsble in this 

mnner since they reedlly hydrolyze to their corresponding srides on Florisil. 

The CZ-adduct of fluorenone and II was isolated by direct crystallization of 

the reaction mixture and its n.m.r. spectrum was used in determining the prod- 

uct composition of the crude reaction mixture. 

The assigned adduct structures are supported by the analyses7 of the 

isolated photoproducts of II vitb l@il.orobenzaldehyde (m.p. l19.5-120.5yC. 

Calcd. for C15HlF2 Wl: C, 65.09; H, 6.19; A, 10.12; Cl, x2.81. Found: C, 

65.19; H, 6.22; Ii, 10.27; Cl, 12.84.), henzaldehyde (m.p~ 141.2-142.5"~. 

Calcd. for C$il$V,O: C, 74.35; H, 3.49; N, U.56. Found: C, 74.22; H, 

i'.@; N, LL.'io.), benzophenone fm.p. 103.Cl&.O"C. Calcd. for C2,_&N2C: 

C, 79.u; B, 6.97; N, 8.80. Found: C, 79-p; 3, 0.99; N, t3.51.), and 

fluorenone (m.p. l$-TC. Cakd. for C21E2CN2@: C, 79.72; 8, 6.37; N, 8.85. 

Found: C, 79.58; H, 6.42; N, 8.98.). All of zhese adduct: dispi;;y 9 strorq! 

band in the infixred hetveen 5.76 and 3.8~~ which is zscribrc. LC the kai:;e 

band shifted dvnn from its 
: ( 

wrabal pl>'si tiou ar~~:,;ld o.ijL~ ?Jecaxw _ AL!.& 

strain. 

The amides resulting from Florisi' A chromatograyhy nyciroI.yses ;f z!le 
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cctspounds also do not readily undergo photoreduction. ~ondand Leermakers 
10 

relate the difficult photoreduction of these capounds to a n-n+ ConfigWa- 

tlon for their lowest lying trlplet states. Those compoundsthatreadilyun- 

dergo photoreduction have an n-W configuration for their lovest lying trip- 

let state.1' Ths similar patterns of photoadduct i'ozration and photoreduc- 

tion suggest that the n-+ triplets of the carbonyl compounds are Involved 

in the photocyclos&dltion reactions. Buchi and co-workers favor a similar 

mechanism for the photoadditions of aldehydes snd ketones to simple olefins. 
2 

The carbonyl compounds vith higher triplet energies (Es_t) also tend to 

give more tetraa&hylsuccinonitrile fornation. This obserwtion can be ex- 

plalnsd by a competing triplet energy transfer reaction betveen excited car- 

bonylcompounds and ground state ketenimim. A transfer of triplet energy 

to ketenimLne to produce an exuited ketanimins vould result in dissociation 

of II into 2-cysno-2-propyl radicals which on syaetrical reccmbination pro- 

duce tetramethylsuccinonitrila. The quenching of triplet states of aldehydes 

and 

the 

fer 

ketones by n systems is well known 
11 

and otherslLC have pointed out that 

quenUdRgmaba is related to the exe- or endothensiclty of the energy trans- 

step. 

We have extended this study to several other ketenimine systems and 

triplet quenching experiments are in progress to help elucidate the mechan- 

ism and explain the sterlc course of the addition. Studies on the photo and 

thermal cleavages of a-adduct V and analognus ,ones from other ketenimine 

systems are also being pursued. 

We thank the Bational Institutes of Health for support iif this work. 
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Correlation of Photorewtione of Dimethyl-Il-(2-ayut0-2-pxq7yl)k0tantmim with 

tba PhotobehavIor of mtla Ndehydes aad I&me*. 

BlRBo I s 8-t -b Prodaatoirolln 
rduatloa nmP s-* 

Cyalopropyl- ? ? 0 
phenol Ketone 

Acetophenone 74* Yes' 57 43 

Pbethop[J- t t 66 3, 
benzaldehyde 

@bloro- t t 23 d 
benzal&hyde 

BeXM4l.d~ 7zd I.,* loi %+ 

Benzophenone TO* Ye“ 5 95 
2-Aceto- 59* IO* 0 0 
naphthone 

l-Naphth- fl!I IOf 0 0 
aldehyde 

Fluorenone 5$ th xl 80 

(a) Ground state-triplet exail&lon energy in kaal. 

(b) Whether or not ccapound undergoes photoreduction to plneaol. 

(c) Per cent decmpositlon to tetramethylsuccino&trile. 

(d)G. N. Lewis andM. Usha, J. Am. Chem. SW. 66, 2lOO (1!3bb). 
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