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Abstract There is no evidence for hydrfde shift in the reaction of WhoIs 1 and 2 with dchbrocarbene. 

Accordingly, the intermedate cannot be a free catbocation. It is suggested that the pmducts are 

formed through a cotnttinatfon of SNi and direct dispketnent reactfons in which tfght bn pairs are involved. 

JACK HINE and his coworkers, in 1953, suggested that chbroalkoxycartrenes were intermediates in the reactbns of alcohols wfth 

akall and habforms? They favored a p elimination giving the observed alkene, carbon monoxide and halide. 

HpC=CH, co cl- 

Since 1953, the phase-transfer method of generating dihabcarbenes has taken over from the sirrpfe hydrolysis of habforms,3 but 

the notion that alkoxycarbenes are interme&tes in the reaction wfth alcohols has met with widespread approval. Most impressive 

are the demonstrations by Moss4d and Stevens& that akoxyhabcarbenes generated from diazirfnes undergo appropriate 

fragmentation reactions In the absence of carWr@ traps. However, the mechanistic hypotheds for the reaction has 

expanded to include an SNi pathway to account for the formatbn of halides from alcohols. Fragmentation to a carbocatbn has 

supplanted Hine’s earlier concerted elimination reaction, even in cases in which an unstabiliied prtmsry cation would be 

required.3m” 

%I 
, alkene 

&” ‘\/H, chloride 

lf seems to us that the evidence for free catbrt# is meagre, and we supply here some nsw data which suggest that Hine’s 

mecharWc ideas may have been dose to the mark. 
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Evidence that carbc~tbns are active ingredients in this reac$ion rests on general plausit4lity (all-h one might oertalnly worry 

about those ptimaty ions!) and, more important, on a few reactions in whii isomstlzation ls found. Thus, Tabushi and his 

coworkers found that ~msnthol partiatty racenbd und8r the reaction conditions and that e&2-noWmy ak~hol gave a near& 

equal mixture of exe and 8&&ChkXOnOIbD~. The exo alcohol gave only exo chbrids.k 

The Tabushl group ako found that (1-adamantyl)methyl alcohol gave 13% Of the rearranged homoadamantyl chloride.& 

The adamaniyl casa surety n8ed nc4 involve a pimary cation, as ring expansion to the homoadamanW cation azuki acoonpany 

lragmentatlon of the akoxycarbene intermediate. Attemately, an E$JI process in which a free cation was never present could be 

the source of homoadamantyl chbrkle. The strongest evidence for cattons would seem to be the isomsrlzatton oi the en& 

norbomyl system to the exo.bu4b Does this not imptv leakage from an initially formed open cation to the Mdged P-norbomyl 

cation which musl give exo chbrtde? The mixtur8 of pro&c@ wculd come from a cotinatiin of SNI (retention) and ca&catbnic 

(net inversion in the 2-norbomyl system) pathways. For the exo alcohol, the prudud fmm Stql and catbnic paths rrust bs the 

sams, the observed exo chbride. In sutzpoil of this mechanistic picture, lt is known that the reactions of the epimetic 2-norbomyl 

alcohols with thbnyl &bride do involve ca&ooations capabb of internal rearrangemenLs 

However, a Hine-like conwled mechanism, involving a transformation of the akoxychbmcarbe~ or, perhaps more Rkaly, ol its 

yUde precursor, would also explain the Inversion component found in the reaction ol the endo chbrlde, but not require a 

caa. In this fomN.&tbn, the exo coqound, less prone to attack from the rear7 WY&I $w 8x0 chbrids enlimly through 

the Sd mechanism. 
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We investigated the reactbn of a pair of bicycffc alcohols related to the norbornyf abohofs, but more sensitive, we thought, to the 

presence of catbns. Were a free cation to be formed from either of the isomerfc alcohols 1 and 2, rearrangement to the 

adamantyl system might ocu# and at a minimum the extraordfnartfy rap@ 2,641ydrtde shift should gfv~ an bn which would 

produce a chfortde (3) we had already obtained from the related afcohol, and thus could readily detect. 

In each case we dfd o&serve formatbn of the epimsrfc chloride, but neither adamantyl chbrtde nor 3 couki be four&l* 

+ 
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Under cond[uorw where bomerizatbn is easy to detect -we see 70% isomsrlzatbn from the endo alcohol to the exo chbrkb. and 

even detect 20% isomerization from the exo alcohol to the erxb chbrtde - none of the antidpated pmducts of the cation can be 

found. ‘0,” 

We doubt that a free catton can be involved, and suggest that this reactfbn can best be described as a comhinatbn of an SM 

reaction ieading to retentton and a displacement on the interms&te yode (or the akoxyhaiccarbens ) beading to inverskxt, nnrch 

as suggested by Hine 36 years ago. 

The paperbyMoss,Ho,andWlk~~dnJleroondusibrrofromaninvestigationofcydoproWlmeMoxrchbr 

oarbens formed from the related diazirfne. t2 Cycbpropyi cwbinoi, when treated with phase transfBr-generated dichkrocarbene 

gives 80% cycbpropyicattbyi chbride, 18% cyckkrtyi chbrtde, and 15% homoaiiyi chbrtde.13 These results are very dmiiar to 

lhose reported by the Moss group.12 
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