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Recently, we have reported the successful synthesis of natural hedycaryal l_ (PE,6E-isomer) and 2Z,6E- 

hedycaryol 2_ 
2) 3) 

as well as nephthenol and cembrene-A , utilizing the anion-induced cyclization of the 

epoxy phenyl sulfides of corresponding acyclic precursors, and demonstrated the reaction sequence be a con- 

venient and efficient general route to macrocyclic terpenes. Because of recent mechanistic interest on the 

reactions of cyclodecadienes, 
4) 

in particular germacradienes , we have synthesized two remaining (2E,6Z- 

and 22,6Z-) isomers, 2 ond 5, of hedycaryol, by the same reaction sequence. We have also found some 

abnormal behovior of the synthetic intermediates, revealing the strain in the ring system. 

2E, 6Z-Farnesyl phenyl sulfide 
5) 3) , prepared in 70% yield by known procedure from 6Z-nerolido16! was 

converted to the epoxy phenyl sulfide 5_ in 39% yield by the successive treatment with NBS and anhydrous 

Na2C03. The 2E,6Z-geometry of 2 was confirmed by the presence of NOE between C7-Me (6 1.67) and 

H6 (8 5.05) (2G%), and C3-Me (6 1.55) and H, (8 3.45) (9%). 

When the epoxy phenyl sulfide 5 was treated at -78’ with n-BuLi in anhydrous tetrahydrofuran in the 

presence of diazabicyclooctane, the instant formation of the corresponding anion was observed. Gradual 

warming of the reaction mixture to room temperature induced slow cyclization 
7) 

, and, after alumina chromato- 

graphy, two monocyclic products & and 7_ were obtained in 35% and 15% yield, respectively. 12: colorless 
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a: n-BuLi, DABCO, THF 

b: Li, EtNH2, EtOH 

c: POC$ Py 

oil, m/e 330 (M’), 81 (base peak), 59 (95%); v 3450 cm-‘; 6 1.26 (6H, s), 1.36 (3H, d, J=l.5, CgMe), 

1.57(3H, br.s, C7-Me), 3.73 (lH, dd, J=ll, 10, H,), 5.00 (lH, br.t, J=8, H6), 5.26 (lH, ddd, J=ll, 

1.5, 1.5, H2), 7.1-7.5 (5H, m), z: colorless oil, m/e 330 (M+), 59 (base peak); v 3460 cm-‘; 6 1.30 

(3H, s), 1.39(3H, s), 1.58(3H, br.s), 1.66(3H, br.s), 4.40(1H, d, J=8, H,), 5.0-5.2 (lH, m, H6),5.52 

(lH, br.d, J=8, H3), 7.0-7.3 (5H, m)]. However, unlike in the previous cases 
2,3) 

, they are not the gee- 

metrical isomers but diastereomers, both having PE,6Z_germacradiene skeleton, as was verified by the NOE 

measurement Ck: C7-Mea H6 (25%), C3-Me~ H, (%); z: C7-Me, C3-Me- H6 (16%), H, (12%), H2 

(O%)I. Using the NOE data, and coupling constants, J, 2 
I 

(11 Hz and 8 Hz, respectively) and J, 1o 
I 

(10 Hz and 0 Hz, respectively), the conformations h and e can be deduced for these compounds. 

& & Qspr+* 

N Yu 
k 

The likewise cyclization of epoxy-2Z,6Z-farnesyl phenyl sulfide &, prepared in the same reaction sequence 

8) 
from 22,6Z-farnesol , afforded the acyclic ally1 alcohol 2, no cyclization being achieved CR: v 3410, 

896 cm -‘; S 1.71 (9H, br.s), 3.50 (2H, d, J=7.5), 3.94 (lH, t, J=6), 4.79 (lH, br.s), 4.91 (lH, br.s), 
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5.17 (2H, m), 7.1-7.4 (5H, m)l. 

Desulfurization reaction of L and z followed again a different course from the previous cases 
2) 

. The 

reaction of A with Li in ethylamine at -78O in the presence of ethanol afforded the desired 3 (33%) and 

i (16-22%) in a single reaction together with the products of allylic rearrangement !$ (14-22%) and further 

reduction 11 (15% yield), all of which were separated by chromatography on AgNO3-impregnated silica-gel. 

While the structures of 2 and 2 were deduced from their spectra, that of 3 was verified by its spectra 

Cm/e 204 (M+- H20), 59 (base peak); v 3370 cm -‘; 6 1.14 (6H, s), 1.60 (3H, t, J=1.5), 1.65 (3H, d, 

J=1.5), 4.95-5.2 (2H, m), NOE C7-Me* H6 (17%), and C -Mea H2 
3 

(0%) measured in the presence of 

Eu(fod)31, and its dehydration (PCX13/Py) to the germacra-2,6,10-triene 12 9) and -2,6,11 -triene 2. The 

structure of i was based on its spectra [colorless oil, 
-1 

m/e 204 (MtH20), 59 (base peak); v 3400 cm ; 

s 1.17 (6H, s), 1.60 (6H, br.s), 5.1-5.4 (2H, m)l including NOE measurements in the presence of 

Eu (fod)3’o), and its conversion to 3 on UV irradiation in acetone. Dehydration of i gave two new trienes 

2 and E in 1 :2 ratio 
11) 

Desulfurization of 7 afforded E “) . (37% yield) in addition to _3_ (9%), 5(12%) 

and s (7%). 

As is reported 
2) 

, PE,6E-isomer yielded 2E,6E_hedycaryol and 1 E,6E-isomer, while 22,6E-isomer gave 

22,6E-hedycaryol . Although the site of double bond in the products would be subjected to the kinetic 

control of proton attack on the intervening allylic anion, the geometry of the resulted double bond would 

reflect the conformation of the anion. 

The above results for two 6E-isomers 

therefore can be explained by the single 

anion 2 and ll8, respectively, and dis- 

closed no interconversion between them. 

The facts that k yielded a pair of 

geometrical isomers 2 and A, and that 2 

gave 2 and 2, and E and z revealed 

the intervention of more than one allylic 

anion (12 and 22 from 6_, and 22, 21 and 

perhaps z from L), though the precise 
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‘2) reaction pathways are not established . These behavioral difference in the isomeric hedycaryol phenyl 

sulfides may reflect the strain inherent in each ring system. 

Although 2 and 4_ thus obtained have not yet been found in nature, sesquiterpenes of these carbon 

frame works are known 
‘3) and some possess interesting biological activities. The transannular reactions 

of these hedycaryol isomers are in progress. 
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The following values were obtained: 6 1.76 (3H, br.s)-, 6 5.45 (lH, br.t, J=8) (4%) and 6 6.3 (lH, 

m) (5%); 6 2.10 (3H, br.s)+ 8 5.45 (7%). Although assignment of each methyl and vinyl protons is 

impossible, the result indicates both vinyl protons be cis to methyl groups. - 

!j: colorless oil, m/e 204 (M+), 121 (base peak); v 1645 cm -‘; 8 1.55-1.75 (12H, m), 2.72 (2H, 

br.d, J=8), 5.0-5.4 (2H, m), 2: colorless oil, m/e 204 (M+), 93 (base peak); v 1645, 886 cm-l; 

6 1.60 (6H, br.s), 1.72 (3H, t, J=l.O), 4.65 (2H, br.s), 4.85-5.25 (2H, m), 2: colorless oil, m/e 

222 (M+), 149 (base peak), 59 (98%); v 3400 cm -1; 8 0.97 (3H, d, J=7), 1.15 (6H, s), 1.75 (3H, 

br.s), 5.17-5.58 (3H, m); 6 (Eu(fod)3) 5.62 (lH, dd, J=ll, ll), 6.12 (lH, dd, J=ll, ‘1). 
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conformers 19 -22 are not in full equilibrium during the reaction. -- 
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137 (1972), S. Neidle and D. Rogers, ibid., 140 (1972), W. Herz and P.S. Kalyonaraman, J. Org. 

Chem., a, 3486 (1975), N.H. Fischer, R. A. Wiley, D.L. Perry and K.D. Haegele, ibid., 2, 
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