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SYNTHESIS WITH BENZENESULFENYL CHLORIDE. 

ON THE STRUCTURE OF A C12H18 HYDROCARBON FROM EAST INDIAN SANDALWOOD OIL 
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ABSTRACT: The te.UiacycLLc hqdhocahbo~ 1 WM nynthen.Lzed by meati 06 the e.Le&optic 

add&on o{ benzenebuR6eny.t cheohide to an apphop&dy 6ubhLLtuted mezthy~enenorrbatnene f. 

The nqnthetic me.thodofogy uned to phepahe thin Patteti compound tic..tudti a mild enoL e.thm 

In the course of their 

of East Indian sandalwood 

to which they tentatively 

spectral data (IR, 60 MHz 

chemical investigation of the volatile constituents 

oil, Demole et al.have isolated a C12H18 hydrocarbon 

assigned the tetracyclic structure _& on the basis of 

NMR, MS)(*), In order to verify this assignment , 

we have synthesized the hydrocarbon 1. - 

The key step of our synthesis is the electrophilic addition of benzene- 

sulfenyl chloride (3) (1.1 equiv.,CH2C12, O°C) to an appropriately substituted 

methylenenorbornene 7 to afford a quantitative yield of the tricyclenic chloro- 

bhenylthic$nitrile g('). 

THF-HMPA, -78°C)(5) 

By an intramolecular alkylation reaction (LiNEt2, 3:l 

I 5 was converted into the epimeric tetracyclic @henylthio)- 

nitriles 2 (81 % yield). Treatment of the latter with potassium/HMPA/t-BuOH 

in ether at O'C (6) concomitantly resulted in reductive cleavage of the cyano 

and of the phenylthio groups and gave the hydrocarbon _l_ (') (59 % yield) which 

was found to be nonidentical with the C 12H18 hydrocarbon isolated by Demole 

ed al. 

Compound 7 was prepared either from the aldehyde 2 (4) or from the nitrile 
401) - 
- via the aldehyde 5. The latter was obtained from 2 by a Wittig reaction 

(Ph3P=CHOCH3, DMSO, r.t.) (12' 13)and hydrolysis (acidic silica gel, CH2C12, 

48 h)(14), in 73 % yield. It was obtained from 4 by reduction (Diisobutylalumi- - 

num hydride, benzene, 1 h) and hydrolysis (10 8 aqueous HCl, 20 min) (8) in 

89 % yield. 

Subjection of the aldehyde 5 to a Horner-Emmons reaction ( (EtO)2P(0)CH2CN, 

CH3S(O)CH2Na, DMSO) (13, 15) gave a mixture of two isomeric a,B-unsaturated 

nitriles 5 (92 % yield) which were selectively reduced into the nitrile 1 with 

magnesium in methanol (16) (96 % yield). 
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a) Ph3P=CHOCH3, DMSO ; b) Acidic silica gel, CH2C12, (2 + 2 : 13 % yield) ; 

C) (i-Bu)2AlH, benzene ; d) 10 '1 aqueous HCl (Q -f 2 : 89 %) ; 

e) (EtO)2P(0)CH2CN, CH3S(O)CH2Na, DMSO (92 %) ; f) Mg, MeOH (96 %) ; 9) PhSC1, 

CHICLE (loo %) ; h) LiNEt2, THF, HMPA, -78°C (81 %) ; i) K, HMPA, t-BuOH, 

ether, oOc (59%) * 
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for the IR, the NMR and the mass spectra of the C12HL8 hydrocarbon from East 
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Spectral and Physical Data 

The IR spectra were determined in CC14 and the NMR spectra (90 MHz) in CDC13 

unless otherwise stated. 

Aldehyde 5 : IR : 3080, 2830, 2730, 1725, 1660 cm-l ; NMR 6: 1.33@,3H,-CH3); 

2.37 (m, 2H, -CH2CHO) ; 4.72 and 5.03 (s and s, 1H and lH, :C=CH2) ; 6.17 

(m, 2H, -CH=CH-) ; 9.72 (m, lH, -CHO). 

Nitrile 7 : IR : 3075, 2260, 1660 cm 
-1 

(t, J = f Hz, 2H, 

; NMR 6 : 1.21 (s, 3H, -CH3) ; 2.32 

-CH2CN); 4.67 and 4.97 (s and s, 1H and lH, :C=CH2) ; 6.18 

Cm, 2H, -CH=CH-) ; MS M: = 187. 

Chloro(phenylthio)n.itrile 8 : IR : 2260, 1590 cm-l ; NMR (60 MHz)&: 1.03c.5, 3H, -CH3); 

2.28 (m, 2H, -CH2CN) ; 3.68 (m, lH, >CH-S) ; 3.72 (s, 2H, -CH2C1) ; 7.13 - 

7.53 (m, 5H, -Ph) ; MS Mf = 331 and 333. 

(Phenylthio)nitriles 2 : Epimer A : mp = 85.5 - 86.5OC ; IR:2250, 1590 cm 
-1 

; 

NMR (60 MHz) 6 : 0.94 (s, 3H, -CH3) ; 3-63 (m, lH, =CH-S) ; 7.15 - 7.47 (m, 

5H, -Ph) . Epimer B : mp = 100 - 1Ol'C ; IR:2250, 1590 ; NMR (60 MHZ) 6 : 

0.92 (s, 3H, -CH3) ; 3.00 (m, lH, ZCHCN); 3.90 (m, lH, =CH-S), 7.10 - 7.54 

(m, 5H, -Ph). 

Hydrocarbon 1 - : mp = 37-38'C ; IR:3055, 2925, 2880, 2855, 1470, 1445, 1375, 

1345, 1325, 1285, 1270, 855 cm-l ; NMR (60 MHZ, cc14) 6 : 0.73 (m, 1H) ; 

0.84 (s, 3H, -CH3) ; 0.85 -2.00 (m, 14 H);MS M+ = 162. 
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