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lho addition of dihmlooarbonoa to norbornonm proooodm 

xtorooapxoi+ioxlly to form thx a-oyolopropmo adduot [II 

whioh can undergo thxrml rxarrangront to xxo-3,4-dihxlo- 

bioyolo C3.2.11 octane-2 [III ‘. 
- 

Y l X - Cl, Br 

Whatwar thm nmturo of thm intxrmadixtm or transition l tatm 
in the roxrronl;xmmnt, it is olmxr that during the oonvaraion 

of I to II, Cg movoa in thx rndo dirmotion and Y milratar to 

ths l o C4 position, - 
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lha obaorvatlonn arm in l ooord with a rooont hypothmaim 

oonomrning the transformation of oyolopropyl to l llylio 
2 l yrtomr . Howovmrr it l aumd to ua thbt l batter tmmt 

of the hypothorio should bm available from l study of 

the addition of ohlorooarbona to norbornmna and thx pro- 

pmnsity of raarrxngmmmnt of the l dduotm 00 obfminmd. 

Conrmqumntly, ohloroorrbmnm l nd norbornmnm wmre l llowmd 

to intmrxot l ooording to thm proomdura ot Clorm’, Thm 
addition l ffordmd a nixturm of four produotr, thm ohimf 

fmmturaa of the nuolaar mapnmtio rmronanom xpeotrun’ 

of thm mixturm wmra l mu)tiplmt bmtwman 5.92 - 6.18 ppa. 

oharmotmriatio of l pair of vloihal viny! protona’, and 

two t’rlplmta l t 4.50 and 4.22 ppm (both 6.5 opm widm, 

3J large - 4.0 l nd 3J ,,,,xll 9 2.5 opr indioativm of two 

diffmrmnt l llylio protons. Furthormora, at 2.83 and 2.75 ppn 
thmrm l ppamrmd two narrow trlplmtm (both 3.0 opm widol 

dum to two diffmrmnt~dr~himldmd oyolopropyl protona. 

By prmparativa vapour phase chromatography ’ two of 

thm produotr wmrm obtained pure with no diffioulty7. 

From l oonsidmration of their nmr mpaotrx ftablal thmir 

rtruoturor worm l anignad aa mxo-anti and ondo-D-3- -- 
ohlorotrioyolo~3.2.1.02”100tan~~ (III rn=l. fhm same 

1mal1 o’oupling oonrtant t3J = 1.5 opal l xhibltmd by thm 

oyolopropyl proton on C.2 in both III and IV rmquirms that 

thm oyolopropy% proton! at thm ring junotion must bm trmns 

to thm proton at Cj ‘. Thm rmst of thm data in thm 

tablr arm porfmotly oompstiblm with thm trioyolot3.2.1,02”l- 

botmna l kmlmton 10 . 

Unfortunxtoly, thm other two oonponmntm of thm nirturm 

dmoompormd during oolumn and vxpour pheso ohromatography. 

Accordingly, thm initisl mixture warn gently hmxtmd with 

l llvmr nitretm in xquoous xomtonm. thr produot of tha 
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rmaotlon wa8 l ubmittod to chromatography ovar neutral alumi- 

na. Elution with pentanm rmmultmd in th@ Ioparatlon of 

oompounda III and IV aa i mixture. Sub@oqumnt l lution 

with l thar l tfordod l oolourlaas solid which was ohaun 

to bo idantloal with exo-3-hydroxybioyolo(3.2.llooton~-2 - 
(ammo nmr and infrared rpeotra end undmprmrsmd mixmd mpl. 

The findings may ba rationelitmd as follows. 

Initially ohlorooarbono adds to norbornmna to form all four 

posriblo l dductm(III - VIll’. liowovmr, two of thoma oyclo- 

propena l dduotm tV and VII pooroar the oritioal molaoular 

gmommtry for fmoilm thermal raarrangomant ln a dimrotatory 

procams to ganaratm thair oorromponding exe-and ando allylio - 
darivatiuer [VII and VIII]. Thm prmxonoa of axe-and endo-3- - 
ohlorobioyolo~3.2.11ootDn~a-2 (VII and VIII1 l ooountm for the 

ally110 triplets at 4.22 and 4.50 ppm rampaotivmly. Both 

VII and VIII on troatmant with 8ilVar ion undoubtedly l ffood 

the aam. l llylio oarbonium ion IX. which has bean shown 

prmviourly to afford oxo-3-hydroxybicyclo(3.2.llootona-2 
I,12 - 

on hydrolymia . 

fhm two other oyclopropyl ohloridas, III and IV remain 

intact avan at 150’ [ohromatogrpphy oonditlonal and in thm 

presmnoe of rilvor ion. tharaby oomplmtaly l ubstantieting 

tha Hoffman Woodwerd hypotheaia. 
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TABLE 

mm Spmotrml Data of z-m* and ondo-•yn-Pohlorotrioyolo 

c3.3.1.0 204100trna (III and IV) 

n4jor faoamr (11 Hinor Iromar (21 Intonrity Auignmont 

1 ai 2.53 PPIII 
C'JG.5 opal 

S l t 2.41 ppa 
s l t 1.36 ppm 
s at i.08 PP* 

0 at 0.81 ppm 
('JqO.5 oprl 

0 at 0.66 ppm 

t'JqO.5 opal 

t at 2.75 pp8 Ill 
('3Y.S 'opal 

5 

s at i.43 ppa 2H c1 ' c5 
s at 1.31 ppa rn Ce* c7 
8.N 1.17 ppm 2n C2* C4 
0 at 0.04 ppm 1H 

t'JM0.5 opal 
c5 

0 at O.S? ppm 1H 

t2J'u10.S opal 
% 

11) Shortmr ohromatographio retention time, 

C-Cl band at 782 onBl in the infrared 

rpootrum. 

(21 Lonsmr ohromatographio rotontion tinm, 
C-Cl band l t- 712 om’l fn the infrared 

l pmotrum. 

1 - Triplet S l Sing&It 0 l Ooublat 
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