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The addition of thiophenol, i-butanethiol, and methanethiol to norbornene (18) involves a 

virtually exclusive attack by thiyl radioale from the exo-direction. 
1 

- This preference forexo - 

attack relative to endo attack may be rationalieed in terms of torsional strain, 2 and by the 

less unfavourable sterio inferaotionr between 5-e end Fendo protons in the radioal (IIa) 

derived from exo attack [or more properly the transition state leading to the formotion of - 

(IIa)] then between the 5-w proton and the FeSR group in the radical (IIIa) derived 

fromendoattaok. A similar preference for exo-attack is involved in the addition of 

thioPzzl,3*4 @utan*thfol,~ -5 and methaoethiol to 7,7-dimethylnorbornene (Ib). As Brown3 

has pointed out, a 7-a methyl group in (Ib) is over the oentre of the double bond and 

therefore does not seriously interfere with the exo attaok of thiyl radioals on the end of the 
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double bond at the oorner of the bicyolio system. 

In the addition6 of _bbutauethiol to hexamethylnorbornadiene (VI) a 9614 preference 

for gr& attack occurs, which may be explicable by rterio interference of the bridge and 

bridgehead methyl groups with @&anethiyl radicale at&king fnnn the exo direction, and the - 

laok of any endo protons to interfere sterioally with a _Gbutanethiyl radical attacking fxom 

the endo dimotion. lbeae factors favourable to endo attack would appear to be sufficient to 

overcoms the unfavourable torsional strain that such endo attack involves. 

Percentages of exo_sulphide (IVo) and sulphide (Vc) formed 

in the addition of thiole to 1,4,7,7-feframsthylnorbornene (10) 

Thiol 

RS-H 

MeS-H 

@H&=-H 

(~&S-H 

L’-aHjC6Hq”H 

C6HSS-E 

pClC6H4S-H 

$Sulphides 7 

810 (IVO) - 

68 32 

87 13 

95 5 

37 63 

28 72 

23 77 

The addition of thiole to 1,4,7,7-tetramethylnorboruene (IO) affords mixtures of s- 

sulphide (IVo) and sulphide (Vo), and the composition of the mixtures formed with the 

different thiols axe given in the Table. Ehdo attack by an alkanethiyl r&i&l on (10) leads 

to an intermediate (111~) in which the 3 SR group has an unfavourable steric interaction 

with the 5-endo-H. This coupled with the disadvantageous torsional strain for endo attack 

leads to a preference for exo attack by alkmethiyl radicals in spite of the unfavourable - 

interactions of au alkanethiyl radical, attacking from the exo direction, with bridge and - 

bridgehead uefhyls. The preference for exo attack increases with the inoreaee in size of the - 

alkanethlyl xadiaal. An exauiuation of molecular models shows that in the intermediate (IIIc, 

R - &-ha) but not in (IIIc, R - Me) the 3-endo-SB substituent can have some steric interaotion 



tbo. 27 2721 

with the 6-*Iiam well Mwith the 5--E, llhl&yaocmntPor the almortoxolu8iva ax0 - 

attaok by ynltMethi~1 radicalr. 

There result8 clearly mggert that the dilrotion of radioal attack on norbornene (Ia) 

ebna kebk,0a nor%omenes {lb, I$ r5pb iwpmzmnf M *ti s-c pad ~b~mtsuo 

interaction8 between attacking radical and olefln. 

I. fir. Daviee, I;.T. fbrfXft, C.K. Alden, and J.A. Claleee, J.Chem.Soo.~C~, 1969, 1585. 
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H.C. Rrown ana J.H. Kaweka& J.Amer.Ohem.Soc., 1970, & 201. 

Product eulphiaee (IVb, R - &Ru, H-2-a T 7.45q, J - 9.0, 6.0 H% and 

(IV%, R - Me, H-2-m -Y 7.5Ot, J = 7.5 HB) are the eole identifiable proauote in 

the aaaition of _bbuteneWol ana methanethlol reepeotively to 7,74imethylnorbornene (Ib). 

ELI. Prileshaeva, V.A. Aaovekaya, A.U. Stepanyante, IL Monaeshka, ana R.I. Shekhtman, 

!Petrahearon titters, 1969, 4909. 

&sea on n.m.r. ma g.l.0. analysis of proau0t mixtures. 

(IVc), R - alkyl, H-2-* ne82 T 7.5Oq, J = 8.5, 6.0 H% 

(I%), R - aryl, H-2-a near 7 6&q, J - 8.5, 6.0 Hz 

(V~), R I alkyl, H-2-exe - near 7 7.30 ootet, J - 11.0, 4.5, 2.5 HI 

(Vc), R-ml, H-24x0 - near ?' 6.70 octet, J - 10.0, 4.5, 2.5 Hs 


