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PHOTQISOMERIZATION OF TNTRAMEZTHYlAtLENE DIMNR: A FACIIE 1,5-HYDRDGNN SHIFT 
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Although +,hblTSSl 1,5-shifts Sl’b 

chbmiaa~ analogs havb babn rbpomd. 

considbrablb intbrbst in VibW Of thb 

1968; received in LK for publication 7 February 1969) 

wbll known In both cyclic and ocycUc systans, few photo- 

Thb rbVbPSb iS tX’Ub for 1,7-shifts. ThbSb I'baCtiOns Arb Of 

altbrnatb stbrbochbmical mdbs postul.ated for SipDIPtrCpiC 
, 

rbarrangbmbnts by WOOdWSrd Sti Hoffmann? photochbmical l,5- ati thbmd 1,3- Snd l,‘l-mS.FWmgb- 

mbnts should rbquirb antarafacial transfer of thb migrating substitubnt, whloh in mast of thb 

molboulbs studied to datb could not bb achlbvbd without prohibitivb molbculSr distortion. 
2 

Hydrogbn atom shifts arb of particular signiflcancb in this connection, since II) antlbordlng 

c-orbital is aVai.hblb to providb a SynmIbtry-a11OWbd psthway for suprafacial transfbr.2 & 

authentic cash of an antprafacial l,S-shift has ybt to bb dbscrlbbd. 

We wish to rbport an bxamplb of a rapid and specific photochbraicbl 1,LhydrCgbn shift in a 

SyStbm which UniqUbly favors antarSfSCia1 trSnSfbr. 

l,2-Misopropyl~dbnb-3,3,4,4-tbtrambthylcyclCbutanb (I, prbpSrbd by thbrmbl d5mbrisat.ion 

of tbtrpmbthylallbnb at 14503), on photolysis in dilutb bthbr or bbmbnb solution in a quartb 

vsssolwith a ring of low-prbssurb Ng lamps, is rapidly and cleanly iscmoriebd to II, isolablb 

by glo (20% Carbowax 20M on 60/80 firbbrick, 3/8" X 20' column, 130"). 'Iho mati fibId Is 

obtained at about 75% comrerslon, sincb II ltsolf phOt&%bS at an apprboiablb ratb tc glvb a 

complex mlxturb of products. The nmr spectrum of II shaws an allylic isopropyl group (T 8.90, 

6H, doublet; q 7.16, lH, SOptbt; J = 7.0 Hb), an IsoprCpbnyl group (T 8.13, 3H, trip1.t; 

T 5.26, 2H, multiplot; J = 1.2 He), and two pairs of quaternary abthyl groups (q 8.87, 6B; 

q 8.91, 6H, singlbts), which, along with ultraviolbt (Xmx 235, 244 na) aI1[1 mass spotra 

(M+ 192) orb sufficient to bstabllsh structure. 

The bXCbptiOM1 spbcificlty of this reaction may bb ssorlbbd to two factors. (a) Thb pro- 

duct of the usual blbctroayclization rbaction of oisold dibnbs, III, if formbd bt a& 
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undoubtedly 5.6 thenmolly un6table with respect to reopening to I. The an4logou6 degemrPt* 

photoronrrPng6mant w46 detected in 1,2-dlmethylenecyc:lobutane by me4n6 of dautorium 14b0lllng,~ 

though efforts to trap the presumed intermodlata blcyclohexene were unsuoce66ful.4b (b) The 

particular aombinrtion of steric lnfluonces in I foroas the diene system to Adopt 4 nearly 

Ideal oonflguration for antarafacial 1,5-transfer of a hydrogen atom (IV). Serious w6n d6r WI8 

repuhion botuoon tha *ondo* nllylic methyl group6 in the plpr#r oonflguratlon Is most effi- 

oiontly relieved by 4 oo_&lrntion of ring puokoring and aonrotPtory torsion of the i~~opropyl- 

ld6na groups, r4th.r th4n by widening of the C&-C bond angle or dlarotcrtory torsion. The 

precranae of two adjacent =-dim&q1 groups on the ring 4160 6trongly favor6 ring puckorlng 

to rel&we conformPtion41 strain. P6rh4p.6 most importantly, however, the strained ring ltaolf 

prevent6 free rotation which would uncouple the pi bonds and destroy the extended conjugation 

necessary for 6xoltation and l leatrocyalic reorgonizptlon. The ultraviolet spectra of allon 
dimers, including I (ipLpx 253 nm, i 15,300) indicate relatively little distortion from 

planarity. Aru~logously mbstitutod acyolic disnes, E.&, hexomethylbutadiene, show no uv 

ablrorption above 210 nm. 
5 

It resm6 probobla that oimilar aonformatiorwtl factors are m6ponoible for the 4nomplous6 

photoahamlcol behavior of Q-ionol, which i6 also reported to undergo a 1,5-hydrogen shifL7 

Rate l ffaats observed in mar@ recent work on the photob6is and thsrmo~is of dimethylallene 

dlmoro SUppo~% th6 prOpOSed 6teraochomi6tly.8 
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