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The petroleum-ether soluble part of the methanol extract 

from the wood of Thuja standishii Carr. (the Japanese Nezuko 

tree) has been investigated and the occurrence of a kind of 

carbonyl compound, which gave a characteristic red semicarba- 

zone, in addition to carvacrol, o(-, p-thujaplicins, g- 

sitosterol and a paraffin hydrocarbon has previously been 

1) reported . This paper deals with the elucidation of the 

structure (I) for that carbonyl compound, named nezukone. 

Nezukone purified by distillation (b.p. 127-128' at 5 

mmHg, ni5 1.5691, dii 1.0170, [a'), 2 O") was a pale yellow 

liquid giving a positive tetranitromethane test and was quite 

unstable, being colored rapidly to red brown on exposure to 

light and air. As mentioned above, nezukone afforded red 

semicarbazone, C11H150N3, m.p. 174-176', hEtF 325 rnp (log6 
. 

4.55) and 385 mp(shoulder, log6 3.25), ,‘i,“E 3520, 3250, 
. 

1690, 1570, 1130, 825 and 790 cm-l, which was suggested to be 

a semicarbazone of a highly unsaturated carbonyl compound. 
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On hydrogenation in the presence of palladium-carbon 

catalyst in ethanol, the red semicarbazone absorbed hardly any 

hydrogen and, on the other hand, on hydrogenation in the 

presence of Adams' catalyst it absorbed three moles of 

hydrogen to give a colorless hexahydro semicarbazone, 

CllH210N3, m.p. 165-166O, which gave a negative tetranitro- 

methane test, thereby establishing the molecular formula for 

nezukone, C10H120, and the presence of one ring in it. 

On hydrolysis of the red semicarbazone with phthalic 

anhydride, nezukone was able to be regenerated. Ultraviolet 

absorptions of the regenerated nezukone at AZ: 230 y (logf 
. 

4.47) and 310-315 rnp (loge 4.17) and infrared absorptions at 

Y liq* 3520, 1635, 1580 (very strong), 1457, 1237 and 864 cm -1 
max. 

suggested the presence of the tropone ring in nezukone 2)-4) . 

Though infrared spectrum showed no clear absorptions due to 

isopropyl group, the n.m.r. spectrum (60 MC) confirmed the 

presence of one isopropyl group (6H, an asyutnetric doublet 

centered at 1.216 with J=7.0 c.p.s. and lH, a clear heptet 

centered at 2.704 with J=7.0 c.p.s., typical for free rotating 

isopropyl group of A6B type). Another five protons in 

nesukone appeared in the region of 6.5-7.25 like substituted 

aromatic ring protons. 

Hydrolysis of the saturated semicarbazone with phthalic 

anhydride afforded hexahydronezukone, CloH180, b.p. 62' at 1 

mmHg, the infrared spectrum of which exhibited strong bands at 

1699 and 1415 cm" confirming the presence of a -CH2CO- 

grouping in a seven membered ring 5) . Infrared absorption 

bands at 1395, 1373 (doublet) and 1167 cm" and the n.m.r. 
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spectrum (6H, an asymmetric doublet at 0.885with J=6.0 c.p.s.) 

indicated the presence of an isopropyl group. From above 

results, only three structures, 2-, 3- and 4-isopropylcyclo- 

heptanones, (II), (III), (IV), remained to be considered as 

the structure of hexahydronezukone. Since integration of the 

appropriate region in the n.m.r. spectrum (2.1-2.6 d) 

demonstrated that there were four protons adjacent to carbonyl 

grow, the structure (II) was excluded. 

,;;:; 
(IV) 

Rl=isopropyl, R2=R3=H 

R2=isopropyl, Rl=R3eH 

R3=isopropyl, R1=R2=H 

R4=isopropyl, 

R.+sopropyl, 

R5=H 

R4=H 

It was reported that the semicarbazone of 3-isopropyl- 

cycloheptanone melted at 19006), and that there were two kinds 

of semicarbazone for 4-isopropylcycloheptanone, one me.lting at 

139-1400, the other at 180-183O and the mixture of the two 

melted at an intermediate point 7) . These reports suggested 

that the structure (IV) was desirable for that of hexahydro- 

nezukone. 
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To confirm this, 4-isopropytcycloheptanone (IV), b.p. 66' 

at 3 mmHg, semicarbazone melting at 130-150° (mixture), was 

synthesized from 4-isopropylcyclohexanone by ring expansion 

with diazomethane 8) . And by comparison (i.r., n.m.r. and 

t.1.c.) of this synthesized sample with hexahydronezukone, 

hexahydronezukone was identified as 4-isopropylcycloheptanone. 

These results leave no doubt that nezukone is 4-isopropyl- 

tropone (I). 

So far, a number of tropone derivatives has been 

synthesized by many workers. Concerning isopropyltropones, 

only 2-Fsopropyltropone has been synthesized and characterized 

by Nozoe and his co-workers 9) . But neither 3- nor 4-isopropyl- 

tropone has been characterized. This is the first case that 

tropones are isolated from natural resources. It is very 

interesting in view of biochemistry that 4-isopropyltropone 

was found together with carvacrol, al- and @-thujaplicins, (V) 

and (VI), in Nature. 
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