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Abstract : An efficient ring contraction of stereoisomeric 1,2-benzo-4- 
bromo-3-hydroxycyclohept-l-ene and their derivatives (l&e) to (2a-c) is 
reported, and a probable mechanism for this ring contraction has been 
suggested. 

In connection with some other problems, we required the trens- 
bromohydrin (la) in quantity. The crystalline trans.-dibromide' (lb) showing 
benzylic hydrogen doublet at G(CLC13) 5.48 (J=5Hz) was prepared from the 

styrene (4a),h ,,x(EtOH) 262 nm (c 17,490). Attempted preparation2 of (la) 
by heating under reflux (22h) a solution of the above trsns-dibromide (lb) 
in a mixture of acetone and water (9:l) in presence of MgC03, afforded a 
product which after careful chromatography furnished, interestingly, the 
ring-contracted aldehyde (2a3, 34x), 3,, 2735 (w) and 1720 (s) cm-', S 
9.38 (lH,d,J=2Hz,CHO); and a mixture (32%) of (2a) and its oxidation 
product (3) as the minor and major constituent in the mixture, 3,, 

1720 (m) and 1670 (s) cm-' . Crystallisation of this mixture provided 
6-methoxy-I-tetralone (3) identical in all respects with an authentic 
sample. Similar treatment of (lb) under N2 afforded only the aldehyde 
(2a) (from i.r. aa 'H n.m.r.). This aldehyde was directly oxidised to 
the ketone (3,672 based on lb) by heating under reflux (22h) with aqueous 
alkaline tetrahydrofuran. Similar ring contraction of the crystalline 
trsns-dibromide (lc), 8(CDC13) 5.33 (lH,s, benzylic), 3.75 (3H,s,GMe) and 
2.10 (3H,s,Ke), available through the styrene (4b), Am,, 264 nm (tl7,254), 
6 6.10 (lH,s, olefinic proton) and 1.88 (3H,s), furnished in quantitative 
yield the stable aldehyde (2b)4, drnsx 2700 (m) and 1710 (s) cm-', 6 9.27 
(lH,s,CHO), 3.65 (3H,s,OMe) and 1.30 (SH,s,Me); and this furnished a 
crystalline 2,CDNTP in excellent yield. 

Ring contraction of the trans-dibromides (lb-~)~ probably proceeds 
through the intermediate trans.-bromohydrins. With this idea in mina, the 
trans-bromohydrin (la)6, grnax 3600 cm-', 6(cDC13) 4.86 (lH,d,J=7.5Hz, 
benzylic proton), prepared from (4a) following the stereospecific procedure 
of Dalton et a17, was subjected to the above ring contraction procedure. 
The products after chromatography were the pure aldehyde (2a, 56%); and a 
mixture 8 (23%) of (2a) and the unsaturated aldehyde (4c), dmax 1720 (s) 
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To study the role of the methoxyl group as in (la-c) for the above 
ring contraction, the know-n trans-bromohydrin (Id)', laclsing the methoxyl 

group, was treated under the above reaction condition to give only the 
unchanged material (Id). At higher temperature, i.e. refluxing (22h, N2) a 
solution of (Id) in a mixture of dioxane-water (12:l) in presence of MgC05 
afforded in good yield the ring-contracted aldehyde (2c, 69%), 3,, 2720 (m) 
end 1715 (s) cm -1 ; 6 9.45 (lH,d,J=Xiz, &G); and a mixture (19%) of (2~) anti 

(4Q~max 1720 (m) and 1678 (s) cm". 

To investigate whether the stereochemistry of the bromohykins is 
imnortant for the above ring contraction, a solution of the crude cis- 
bromohydrin (le)", E 4.85 (lH,d,J=lHz, benzylic proton), in aqueous <acetone 
was refluxed (22h, IT2) as before to furnish mainly the recovered bromohydrin 
(le). Under refluxing dioxane as before, the bromohycrin (le) Rfforcie? in 
resoectable yield the desired aldehyde (2a, 40%); anti a mixture (20%) of 
(2a) enit the unsaturxted aldehyde (4~) as the major and minor product (from 
i.r.) resoectively. 
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Ring contraction reaction was then extencei. to 6-mcrnter~c. tr~as- 
bromohydrin (lf)", This bromohydrin under refluxing liioxane as before was 
completely recovered unchanged. Under forcing condition, i.e. heating under 
reflux (22h, N2) in aqueous diglyme in nresence of PlgC03, the bromohydrin (If) 
furnished the crystdline vi:?yl bromide (Je, 57/i), 6 6.53-6.33 (4Y,m, aromatic 
and vinyl protons), 3.70 (3H,s,OMe) and 2.90-2.60 (4H,m, benzylic .and allylic 
orotons),m,/e 240 and 238 (PI+, doublet), as a result of dehydration. The 
failure of the 6-membered bromohydrin (If) to rin g contraction may possibly 
be due to high strain involvei in attaining the tr,ansition state similar to 

(5). 

We wi$ to prooose the transition state (5)12 (Acheme 1) involving 

Ar,-3 type prarticipation for the above ring contraction. The conformation 
of the bromine atom (the leaving group) in the transition state seems to 
play an important role and this follows from the relative ease of ring 
contraction of the trans-bromohydrin (la) when cornoared with its cis-isomer 

(le). 

(la) ---+ 

(5) 
SCHEME 1 

The aerial oxidation of the reactive aldehyde (2a) to the ketone (3) 
through the intermediate hydroneroxide is not unusual particularly in acidic 
or alkaline medium which facilitates enolisation. 

It may be mentioned in this connection that solvolysis of 3,&dibromo- 
1:2,5:6-dibensocyclooctstetraene was renorted 14 earlier to afford ring 
contraction product. 

The ring contraction reaction renorte! here seems to have synthetic 
importance, and further work is on progress. 
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