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1) In the previous paper, we have described the isolation of 2 crystalline compound, 

Cl5H2402, m.p. 42-443 CalD - 139: from the wood of ThuJa koraiensis and its identity 2) 

with occidiol obtained from the mood of Thuja occidentalis, whose tentative structure 

3) was proposed as (1) by Canadian workers, Our preliminary investigation suggested 

that occidiol was not a diol because only one proton(b 3.95, s) as to hydroxyl group 

was observed on the NMR spectrum of occidiol in DMSO-d6 solution. In this report we 

wish to change the name of occidiol for occidenol and describe the structural elucida- 

tion of occidenol (11) which has an unusual divinyl ether group for natural products. 

Occidenol shows the following spectral data: MS M+ m/e 236 and base peak m/e 59, 

1Ri~Br) 3400-3500, 3080, 3040, 1670, 1655, 1300, 1285, 1200, 1130, 1100, 918 and 750 

cm -l, NMR4)6 1,11(3H, s), 1.23(6H, s), 1.65(311, d, J&.4 cps), 2,28(1H, ddd, J=9.6, 

4.7 and 1.3 cps), 4.25(1H, dd, J=7.5 and 1.3 cps), 5.98(1H, d, J=7.5 cps), and 5.98 

(lH, br s). In occidenol there was only one hydroxyl group as mentioned above and it 

formed part of an isopropanol group, that was suggested by the base peak m/e 59 and 

the signal at S 1.23. Further, since the IR absorption band due to hydroxyl group 

could not be observed in the monoacetate prepared from occidenol by heating with 

acetic anhydride and pyridine, one of the two oxygen atoms was considered to exist in 

an ether group. The unique strong absorption bands at 1655, 1300, 1285 and 1200 cm" 

with a shoulder at 1670 cm -1 suggested the presence of oxygen atom attached to the 

double bond. Three olefinic protons and an allylic methyl group were assigned to the 

partial structure -CH=CH-0-CH=C(CH3)- by their chemical shifts and NMDR experiments. 

On hydrogenation with Pt02 in acetic acid occidenol gave a tetrahydro derivative, 

which was negative to the tetranitromethane test and displayed the new multiplet at 

b 3.3-3.8(4H) due to -CH2-0-CH2- and a doublet of the secondary methyl group at 6 1.00 

(J=6 cps) in its NMR spectrum instead of the signals owing to olefinic protons and an 
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allylic methyl group in occidenol. Though the positions of the tertiary methyl and 

isopropanol groups were not determined, above spectral data together with the fact 

that the divinyl ether group was located in a seven membered ring as established 

followingly might lead to the plausible structure (2) for occidenol. 

Acid treatment of occidenol with dil. !iCl(or H2SO4) and methanol gave a main 

product separated by preparative gas chromatography which was characteriz#ed as 

C16H2803, 
IR 3459, 1725 and 1100 cm -1 , NPE 5 1.11, 1.12, 1.16, 1.23(each 3F;, s), 3.22 

(-OCH3), 3.65(lF, dd, J=6 and 8 cps: -0-&-CH2-), 9.32(11{, S: -CHO). We proposed 

the structure (3) for this product. In case of acid treatment in the absence of 

methanol occidenol afforded a diol (4) whose oxidation product wit?] CrO,-pyridine 

showed the IR absorption band at 1750 cm-l meaning the presence of a ketone in '3 five 

membered ring. Thus these acid catalyzed reactions may be postulated 1s show. in 

the scheme involving aldol condensation after hydrolysis and thd divinyl <ether group 

in occidenol is concluded to be 3 part of a seven mcmbercd ring s;rster;. 

On oxidation with alkaline potassium permanganate in '39. acetone at CD 2nd 

successive methylation lwith diszo~methane occidenol psve two products; the major one, 

C15Q+05, m.~. 133-135: IR 3450, 1770(T-lactons) and 1755 cm -l(methyl ester), :XR 

5 l.l7(6H, s), 1.30, 1.65(each 3Ii, s) and 3.74(-COOCS3), was assigned to the structure 

(7). The minor one, C14H2404, la], - $5: IR 3450, 1720 cm-l, IX? 5 I.@, 1.13, 1.15 

(each 3Fi, s), 2.1O(CH3-&O), 2.92(1H, m), 3.64(-COOC~3), w-?s 21~0 obt?ir.ed by ozonoly- 

sis of occidenol followed by methylation, and its structure excluding storeochzmistry 

was considered as (8) from these spectral data. These two methyl esters vere possi- 

bly derived from (5) via (6), by lactonization and decarboxylation respectively. 

The hydroxyl keto methyl ester (8) underwent hydrolysis and isomerization on treatment 

with ethanolic KOH at 60' to a free acid, which was met:l,ylated with di.::zomethanc to 

give a new hydroxyl keto methyl ester, C14H2404, Cd!, + 15: :ilG 5 1.16(911, s), 2.C5($hZ 

s: CH3-!!=O), 2.87(X, m) and 3,60(-cooc!r3). This rn~s in -:ll respects reconcile!? wit]: 

the hydroxyl keto methyl ester synthesized from elemol, Cd!, - 3; of known ?tJsolute 

stereostructure (9) by the same oxidation followed by methylation. '?hc- isomarization 

from (8) was evidently an epimerization at the a-position to the methyl ketone group. 

Since the methyl ester from elemol must be shown as the stereostructure (lo), the 

hydroxyl keto methyl ester (8) from occidenol wli'-s concluded to be representtd by the 

structure (12) including the absolute confi.gur~tion as well 3s t:ic loc:~ition of .an iso_ 
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propanol group. Accordingly the absolute configuration of occidenol is established 

as (11). 

The NMR spectrum of occidenol displayed the characteristic signal at 5 2.23 !vhich 

could be assigned to the allylic methine proton(B-6). Analyses of the coupling 

constants concerned with H-6 [J, 6=1,3, J4 6=0, J6 7%=9.6, J6 78=4.7 cps: established 

by NKDR experiments) suggest thai'occideno; exists'in a prefeired conformation (13) 

in which (a) the (H-6)-(C-6)-(C-l)-(C-2)-(K-2) portion exists in a coplanar W configu- 

ration5j-') (b) the (H-4)-(C-4)-(C-5)-(C-6)-(11-6) portion exists also in a coplanar 

configuration 5;7,8)(c) H-6 5-7) and H-7a are situated in a trans diaxial relationship. 

It is interesting that occidenol possesses a cis-fusion as well as a diving1 

ether group. As to the unique cis-fused ring system of a eudalene-type scsqui_terpene, 

occidenol is closely related to occidental01 7) from Thuja occident:.lis and r. koraien- 

1) g, and chamaecynone and its related compounds 
5) 

from Chamaecyparis formosenais' with 

consideration of biosynthetic pathway. In our opinion, occidenol m'?g b,e derived by 

a concerted cyclization from the hypothetic precursor (16), vi-ici-. y:loti!~d arise by bio- 

synthetic epoxidation of l,j,+trans, cis, trans-cyclodec3trien~ (15) derived from 

trans-farnesol vi& the 9) ten-membered intermediate (lit). 
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