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It haa been Imown that prenyl halides (3-methyl-2-butenyl halide81 ') and 

prenyl acetate 2) were dimeriaed to the lavandulyl compounde, the 4,3-coupling 

monoterpenee, eeleotively by the a&ion of the acid& 

In the oaae of prenyl thiol aoetate (I), S-lavandulyl compound6 could be 

obtained hardly and the sulfide thiol acetate (II) was a main product (cf. Table 

2) (Beaction A). The reaction of prenyl aoetate with (I) by aluminium chlo- 

ride, however, gave lavandulyl thiol acetate (III), isolavendulyl thiol aoetate 

(IV), &oyclolavandulyl thiol acetate (V) and diprenyl eulfide (VI) (Reaotion B). 

The similar products were obtained when prenyl chloride nab ueed in plaoe of 

prenyl acetate. 

The schemes of these reaction6 aeem to be aa followat In the reaction A, 

(I) undergoes the aoyl-sulfur cleavage 3) to give the methyl oxocarbonium ion and 

the corresponding mercaptane by the action of the acid oatalyet, and the addi- 

tion reaction of this meroaptan to (I) give8 the sulfide thiol acetate (II). 

In the reaction B, at first, the more reactive prenyl compound*' ia converted 

into the prenyl cation by the action of aluminium chloride, and this prenyl 

oation attacks on either the double bond or the sulfur atom of (I). 
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It is evident from the SC-,0 shift (II: 1690 cm-l, II-A1Cl3: 1565 cm") that the 

mixture of prenyl thiol acetate with aluminium chloride forma the complex (A)"2. 

(Figure 1). The distribution of the electron in the complex (A) seems to be 

different-from that of (I), that is, the electron density on the sulfur atom is 

poorer than that of (I). Therefore, prenyl cation attacks more readily on 

the double bond of the complex (A), and the S-lavandulyl compounds (III), (Iv) 

and(V) sre increased. But in the case of free prenyl thiol acetate (1)"3, 

the prenyl cation attacks more readily on the sulfur atom than the double bond 

of (I) and diprenyl sulfide (VI) is obtained mainly. 

In addition, the oyclisation route of lavandulyl thiol acetate by the acid 

catalysts is presumed to be as follows: 

(III) 

Sulfide thiol acetate (II); mass(m/e): 203(k+-43), 101(c5hgs+), 69 

(cm-')* 3030, 840(R1R2C=CH3H), 1690, 1135, 950@-SAC). pmr(.r)*4: 

8.2g(2H, t, J=5,8Hz), &33(6H, br s), ?.75(3H, s), 7.20(%, t, J=5 

(2H, d, J=7.2Hz), 4,83(1H, t, J=?.2hz). 

(CgHg+). ir 
3.72(6h, s), 

l.ahz), 6.97 

Iavsndulyl ttiol aoetate(III); mass(m/e)~ 169(k+-43). ir(cm-l): 3075, 1648, 

892(CH2=CRlR2), 1690, 1135, 950(R-SAC), 830(R1~2C=CH3H). pmr(r): 3.33(6h, s), 
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( The Difference of Attacking Poeitione 

(I): 5.Og, (I)/Prenyl-OAc(mole ratio)=2.0, 

Reaction Temp. ( -- I 25Oc, --+--I 5o”c), 

1 

EtOAo: log, 

3 hour& 

8.40(3H, z), 7.76(3H, a), 7.75-8.04(3H, m), 7.13(2H, d, J=6.OHz), 5.30(2H, br a), 

5.00(1H, t, J=6.9hz). 

Izolavandulyl thiol acetate (IV); mazz(m/e): 169@*-43). ir(cm")t 830(R1R2C= 

CR3H), 1685, 1130, 952(R-Sk). pmr(zj: 8.32(12& br a), ?.76(3R, a), 7.36(2H, 

d, J=7.2Hz), 6.53(2H, z), 5.04(1H, t, J=7.2Hz). 

P-Cyololavandulyl thiol acetate (VI; mazz(m/e)r 212@+), 169@*-43). ir(om-l)I 

1685, 1130, 95OiR-SAC). pmr(z): g.l4(6H, e), 8.33(3H, z), 6.50(2H, e), 7.74( 

3a, a), 7.90-8.80(6R, m). 

Diprenyl sulfide (VI); maez(m/e): 170@+), 101(C5HgSi), 6g(C5Hg+). ir(cm'l)r 

3030, 1660, 345(R1R2C=CR3HL Pmr(.t)t 8.26(6R, 81, 8.16(6R, e), 7.03(4H, d, J= 

7.2Hz), 4.83(2H, t, J=7.2&). 
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Table 1. The Eeaotions of (I) with The prenyl Compounds. 

(I)/keaotant (molar ratiok2, (I); 5.Og, Solvent; log, 5o"c, 3 hr. 

Prenyl-x Catalyet (g) Solvent product (g) 
Products@ by glo analyses) 

II III IV v VI 

-0Ac AlC13 (1.0) cc14 3.0 t 19 6 t 60 

-0Ac znC12 (1.7) EtOAc 2.5 t 13 5 t 74 

-Cl ZnCl, (2.0) EtOAc 3.2 t 7 5 3 75 
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*l The order of reactivity to the Lewis acids among these Prenyl compounds was 

&e-Cl> Pre-OAc>Pre-SQ, from Tablo 2. 

Table 2. The Cationic Polymerieation of Irenyl Compounds 

Preny1-K (g) Catalyst (g) Solvent (g) Temp.('C) Time (hr) product (g) 

-SAC (5.0) &Cl3 (1.0) titcJAc (10) 50 10 1.3*a 

-0Ac (6.4) hp3*Kt20(0.9) &OAc (6) 20 1 2.0 

-Cl (10.3) Ml2 (0.15) C6H6 (40) 40 1 8.0 

*a products ratio(glc $1; 11:87, III:--, IV:--, V: t, VI: t. 

+2 It has been reported that the compounds containing the carbonyl group form 

the complexes miththe Lewis acids due to the donation of the lone Pair of 

electron by oxygen. (G. A. Olah, "Priedel Crafts and Related heactions", Inter- 

science Publishers, London, 1963, I, p 623.) 

*3 When the molar ratio of AlC13/(1) was extraporated to the point Of inter- 

section in Pigure 1, the products ratioi III+IV+V/vl ) was estimated to be 

approximately 0.2. 

+4 The pmr spectra were taken with a Hitachi-perkin Elmer h-20(60 Khz) in Ccl4 

solutions at an ordinary temperature. 


