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While there are many examples (2) of 2+2 cyoloaddition reaotions of benzyns with 

olefins togivebsnzooylokutenes little attentionhas been @edon its stereoo- 

ormsoh3nisticaspexrts. Recently, Tabushi, Oda and Okazaki reported (3) on the lack of 

stbficity of the cycloaddition of benzyne to cis- and . sime - 

cur results and conclusions with cis- and trens-met-- - and acetm V~fmmthOCWE 

rQurted(3)wenowre&xHa.lrpreliminsIy findings (4). 

,&-&,R=MeO- 

&-&R=AcO- 

The reactionof benzyne (generated from benzenediazonium-2-carboxylate) with cis- - 

methaxyprapene [&I UT-X& a wide variety of conditions (Table I) gave in 2656% yield winly 

*-3-methoxy-4-methylbenzocyclobutene ta, GO%], almg with small mumts of the tmns- 

isuner [aa, GO%1 and the ene product, 3-phenyl-3-met-e c&, *9%1 (5). w 

axvpropene [&I gave (in 33-55% yield) under cmpamble reaction conditions extensive amamts 

of,the ene product & (150%) and & and & in a 1:lratio (6). With.&- and _F 

w [&ad @qualitatively similarresults were obtained althcughthe wms tasards 

more ene addition. Ths,pmduct fallout is apparently indeperd~ of reactionamditims, 

butmsrkedlydepemient upon the stereochmistryofthe benzyne acceptor. Stereoselectivity 
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was greatestwiththecis isaners - C&,~~laxlene 

tramisaners C&, ~lweremme,to overwhelmingly 
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addition wa6 limited; wheraas, the 

susceptible to ene addition. Fran 

praliminarycanpetition experiments (against vinyl acetate) it appfmsthatais abaut 

Table I 

Products From Reactiona of Benzyne With cis- and - Acetoxy- and Methoxypropene 

PRODUCTS 

RO-CH&~-CHJ~~~ Solvent (ml) 

&-Me (&I 1,2-C2H4C12 (50) 

11 " (60) 

II ,I (100) 

CH3CN 
(50) 

CH31 
(50) 

=-Me C&R, 1,2-C2H4C12 (50) 

I, 
cH3I 

(50) 

54% I&:46% & 1,2-C2H4C12 (50) 

CCalculatedf 

*-AC (&I 1,2-C2H4C12 (50) 

" CH3CN (50) 

z-Ac (a) 1,2-C2H4C12 (50) 

11 11 (100) 

CH3CN (50) 

% Yield 

56 

40 

29 

38 

20 

53 

33 

54 

-- 

20 

g 

R 

57 

g 

% Composition 0 

5 *'5 

9.4 91 

9.4 91 

9.8 90 

7.8 92 

10 90 

44 56 

49 51 

25 75 

26 74 

55 37 

57 35 

85 11 

87 11 

87 9.4 

$3 - 
88:12 

88:12 

88:12 

9O:lO 

88~12 

49:51 

5o:so 

76:24 

74:261 

82:l.8 

83~17 

33:67 

31:69 

31:69 

a) Reaction conditions: 30-50 mmles of ;t or 2, ~10 mnoles benzenediazonium-2- 

-carlmcvlate at 41°. b) Recovered & and &were -97% isanerically pure. c) 

Purity of ,& amI & determined 2 mr and glpc (15' 15% Carbo+mc 20M on 60/80 

Ckcmwsorb P, 25O), &j and W analyzed via glpc (15' 20% Carbcwax 2OM on Aem- - 

pak 30, 8S"). d) Analyzed via glpc (12' 5% diisodecyl phthalat&% Bentone 34 - 

on 80/100 Chmnosorb W, llO-1300). e) 100% - %C$ + 2 + 2) mnstitute the amount 

(2-8(E) of two presently unidentified products formed in the rmction of benzlme 

with lb and 2b. fl Assuming that & is 1.5 times wre reactive than a. g) Not 

determined. 
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y-5 times mrereactivethanJ&as abervqne acceptor. Ameaniqfuldiscussionof all of 

these resultsmstawaitnwre experimental dataonthe factors favor* ene and/mcyClO- 

addition pathways (7). however, frunthe cycloadditiondatareportedh~in it it apparent 

that2+2cydloadditionreactionsofbennlnecanei~be"highly"stgeospecFfic~be 

almxtlackinginst ereo8pecificity. The lackof stereospecificityhas beenattributed (3) 

to triplet benzyne, ~,thisismtrequi.redtoexplaintheresults.The2+2cyclo- 

additionreactionofbenzynecanbeexplainedasFapceedingviaa~~edcycloaddition 

inwhich limitedorextensivebondrptationmayoccurbefare closureofthz second- (9). 

Thesereactionsmaybeconsideredtobsamlqous to the 2 + 2 cycloaddition reaction of 

l,l-dichl~2,2-difluarpethylene (11). 
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The caqxsition of the reaction mktures was determined by glpc and corroborated by 
nnr. All new caqxxnds gave satisfactory elenental analysis. 

The results ofTabushi et. al. differinthatthe eneproduct,&was mtdetectedby 
then and that its mr spectrum [IS 3.28 (sirglet 3 methoxy pmtons), 4.50 (doublet, 1 
proton), 4.95-5.9 (multiplet, 3 vinylic protons), 7.23 (singlet, 5 arunatic prutom)] 
is suchthatit interferesinthemranalysis ofNst&. Ourmr stmctur& assign- 
ments for & and k agree with that reported (3). 

For exanple, the ene product may arise via a different ~thsnthecycloaddition 
ws. InthecaseofItand2thefarmationof~isbestnationdlizedbyinitidl 
attackonthe carbonbeariq themetlxxy cxacetoxy subetituent. This is mt arequire- 
ment to get to t and 0. However, P-acetm which onl yields an ene product (8) 

.+ withbenzynerrmst~rgoinitidLattackatthe~ubstiM vinylcz&on. 

L. FriechaananJ. R. H. Levin, unpublished data. 

Thisintfxmediatemaybeeitherdinadicalordipolar. TheUeffectofxeactk~ 
'conditions ontheMtioof4 to 
Cm reafiaryr,ement or0ducts &te R 

andthefactthatonl 3-text-butyvene 
edl is obtaimdCl0) *-- text-butylethyleneand 

benzyne suggests b&t by no m muires a d<radical intaute. 

L. F&z&an and G.L. Cooper, unpublished data. 

,J.S. Swenton and P.D. Bartlett, J. Am. Chem. Sot., 2, 2056 (1968), and references 

contained therein. 


