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During the course of the analysis of terpenic constituents of 

Thujousis dolabrata Sieb. et Zucc., we have isolated three new 

compounds; elemenal, r-cuparenol and a ketone of fourteen carbon 

skeleton. The evidence for their structural assignment is described 

in this paper together with the identification of two other compound, 

C-l) , and 8-coetal, the presence of which in nature has not been 

reported.up to the present. 

Elemenal Ib, Cl5H220, CQ]600-110 2) f 2,4_dinitrophenylhydrazone, 

m.p. lSO", displayed the following spectroscopic properties similar 

to those of j3-elemene and suggestive of a vinyl, an iaopropenyl and 

a G-substituted (I,B-unsaturated aldehyde groupi hmax 218 mu (E 7600), 

282 (239): vmar 2695, 1681 (CHO), 3067, 1626, 1403, 1000, 935, 909, 

697 om"( -CH=CH2, C=CH2)# 6 1.01 (3H 8.). 1.69 (3H br.8.). 4.56-4.97 

(4H three m., -CH=CH+, C=Cg2), 5.58-6.04 (1H q., -Cg=CH2), 5.89, 6.18 

and 9.53 (eaoh 1H 8.) Cg2=C-CgO). Of the two alternative structurea, 

Ia and Ib, deduced from the above apectroacopic data, Ib was proved 

to be the correct oneby the synthesis of its octahydro derivative II, 

b.p. 90-lOO*(externa1)/0.5 mmHg, Cal;' -3.2.; vmar 3370, 1240, 1128, 

1076, 1033, 1003, 970 cm-‘* Tetrahydroelemol III 3a) was dehydrated 

and then oxidized by Se02 to give 2,3-secoselin-11(13)-en-12-al Iv, 
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CaJi7-150j hmax 218 mp (E SOOO); vmax 2705, 1693, 1010, 943, 905 cm-'8 

6 0.70-0.96, (4% several signals), 5.82, 6.12, 9.45 (each 18 8. 

Ii,C-c=cEO); 2,4-Dw, m.p. 173'. IV WIIJ further hydrogenated to 2,3- 

secoselinan-12-01, which was identical with II. On the other hand, 

elemen-14-al, b.p.lOO-llO*(ext.)/0.5 mmHg, taJ~7-j.2*g hmax 218 mp; 

vlllax 3020, 2670, 1680, 1633, 996, 940, 900,882; S 0.94 (3E e. Me-C-), 

1.73 (3E br. 8. Cl13-C=CH2), 2.83 (1H t. -CB-CH2-), 4.50-4.85 (4H m. 

C&p), 5.41-5.87 (1H 8X. -Cg=CH2), 5.96, 6.07, 9.27 (each 1H s. 

Cli_=C-Cp), prepared from elemol V 3) by Se02 oxidation (product, m.p. 

llO-lll") followed by dehydration, was not identical with the natural 

elemal. 

Another eesquiterpenic aldehyde isolated was the inseparable 

mixture (43r57) of a- Vfa and B-coatrl VIb, C H 
15 22 

0, CaJ 600 +13*; hmax 

218 mp (E 16800), 282 (9l)i vmax 3086, 1639, 1611, 935, 911, 887, 790 

(C=C), 2703, 1686 cm-l(CHO)) 6 0.75 (8. Me), 4.35 and 4.64 (m. Gi2=C), 
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5.91, 6.20, and 9.52 (each 8. C$=C-CEO) for VIaI 0.82 (8. he), 1.58 

(br.s.), 5.27 (m.)(CH -C=CHi), 
-3 

5.91, 6.20, and 9.52 (each 8. C&=C-CHO) 

for VIb; semicarbazone of Via, m.p. 218'(d). The structure was esta- 

blished when VI was reduced with IPaBH4 to the mixture VII of the cor- 

responding alcoholar IR and lVI4R spectra of VII were auperimpoaable 

with those of aeequibenihiol (costol) 4). except the presence of a band 

at 790 cm -' and two signals at 0.81 and 5.25 ppm in the spectra of VII, 

all of these were attributed to 8-sesquibenihiol, th- endo-double bond 

isomer. 

The new ketone VIII, C14H200, m.p. 70*, Cali +259', which uaa 

isolated and turned out to be identical with mayurone 5) , exhibited 

the follov+g apectroacopic properties: hmax 217 mu (E 8700); vm Y& 

307O(CH), 1660 (conj.C=O), 1405 (CH-CO), 863, 803 cm". In the HMH 

spectrum, VIII displayed three methyl signals at 0.67, 1.14 and 1.32 

(all s.) and a pair of doublets at 5.94 and 5.43 ppm (JalO.3 c/s) 

attributable to the g-substituted u,8-unsaturated 6-membered carbonyl 

system6). The latter signal due to a-hydrogen is further splitted 

with J=1.3 c/s, showing the presence of at-hydrogen oriented in the 

same plane with the unsaturated system 7) . The al-hydrogen appears 

as an octet (apparent Js5.0, 9.0, and 1.3 c/a, X part of ABX system) 

at 1.95 ppm, fairly high field for the a-hydrogen of a carbonyl, hence 

the presence of a cyclopropane ring next to the oarbonyl was implied. 

AB part of the ABX system was partly shown as four signals in 0.86- 

1.05 ppm and assigned as a methylene in dyclopropane ring. Spectra 

of the dihydro ketone IX, C H 
14 22 

0, m.p. 108O; Amex 280 mu; 1&2x’ 3060 

(cyclopropane), 1691 cm-l(conj.C=O)t 6 0.62, 1.11 1.18 (each 3H a.), 

0.73-0.92 (four signals, CH2 in cyclopropane), still showed conjugation 

to some extent although the ethylenic linkage had been reduced. 
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Appearance of one of the methyl signals in extremely high field, both 

in VIII and IX, implied that the methyl group suffer the diamagnetic 

anisotropy due to the cyclopropane 8) . purthermore, up-field shift of 

one of the other methyl signals upon hydrogenation suggested that the 

methyl was located at Y-carbon of the C,B-unsaturated system. These 

apectrccopic observations, when coupled with the analytical data, which 

indicate both VIII and IX to be tricyclic, suggest the formula VIII. 

This formula ooinoides with that deduced by Noeoe et al 9) to the de- -- 

gradat?.on product of thujopsene. Direct bomparison proved their 

identity as well a8 the absolute configuration of VIII as the stereo- 

chemis'zry of thujopsene is rigorously established. 10) 

A new alcohol, Y-ouparenol X,,Cl5H220, b.p. llO'(ext)/0.5 mmHg, 

Ca Ii7 +92*1 p-nitrobensoate, m.p. 65", was also isolated and the spec- 

troscopic informations, hmax 252, 257, 263.5 272 mu (a 177-281); Vmax 

3350 (DH), 1508, 836, 805 (p-subst. benzene), 1407, 1007 om'l(CH20H)( 

6 0.54, 1.05, 1.23 (each 3R 8. Me), 4.44 (2H 8. Cg2-0), 7.14 (4H 8. 

benzene), espeoially the close similarity of the NH2 spectrum with that 

of ouparenell) indicated it to be p-(a,B,B-trimethylcyclopentyl)-benzpl 

aloohol. In fact, the benzyl alcohol prepared by LiAlH4 reduction of 

methyl cuparenate, vmax 1725, 1613, 1412, 1285, 711 cm -If 6 0.54, 1.07, 

1.25, 3.82 (each JH 8. Me), 7.35 and 7.87 (each 1R d. Ja8.5 c/s), was 

found to be identical with the natural Y-cuparenol. 

We have also identified sesquibenihiol 4) , seaquibenihidiol 4) and 

selinadiol12) 9) In the same plant as well as thujopaene, ouparene,ll) 

daidl3) , and elemol14). Cooocurence of these biogenetically' 

related compounds in the same plant is of interest from the ohemotaxo- 

nomioal point of view. Detail of the analysis will'be published later, 

We are indebted to Takasago Perfumery Co. for the extract and saw- 
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dust of the plant. 
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