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ABSTRACT 

A new triterpene alcohol is isolated 
from tea (Thea sinensis, Theaceae) seed 
oil, and its structure is shown to be 5a- 
tirucalla-7,24-dien-3/3-ol. This tr i terpene 
alcohol is considered to be a possible bio- 
genetic precursor to the meliane and 
meliacan series of oxygenated triterpenes. 
Gas liquid chromatographic and proton 
magnetic resonance spectroscopic correla- 
tions between euphane and tirucallane 
series triterpenes also are discussed. 

INTRODUCTION 

In the previous study on the unsaponifiable 
fraction of tea (Thea sinensis) seed oil, the 
p resence  of several unidentif ied tri terpene 
alcohols besides /3-amyrin, butyrospermol,  and 
lupeol was indicated in the tr i terpene alcohol 
fraction of this oil (1). 

This paper describes a further study of one 
of these unidentified triterpenes leading to the 
conclusion that it is 5a-tirucalla-7,24-dien-3/3-ol 

(Fig. 1, IIc), a new tri terpene alcohol from 
natural sources. 

EXPERIMENTALPROCEDURES 

Authentic specimens of 5tx-eupha-8,24-dien- 
3/3-ol (Fig. 1, Ia, euphol) and 5a-tirucalla-8,24- 
dien-3/3-ol (Ic, tirucallol) were obtained as gifts, 
and 5a-eupha-7,24-dien-3/3-ol(IIa, butyrosper- 
tool) was isolated from tea seed oil (1). Three 
triterpenes of 5a-lanostane series (2)-(24~)-24- 
methyl -5u- lanos t -9(11)-en-3 /3-o l  (IIIe), 5a- 
lanosta-8,24-dien-3/3-ol (IVa, lanosterol), and 
5a-lanost-7-en-3~-ol (Vb) -a l so  are used as refer- 
ence specimens. 

Melting points were determined with a micro 
melting point apparatus (Yanagimoto Seisaku- 
sho Ltd., Kyoto)  and are uncorrected. All re- 
crystallizations were performed in acetone- 
methanol. Preparative argentation thin layer 
chromatography (AgNO3-TLC) for the frac- 
t ionation of tr i terpene acetates was carried out 
on 20 x 20 cm plates coated with 0~ mm of 
silica gel (Wakogel B-10, Wako Pure Chemical 
Industries Ltd., Osaka) impregnated with 10% 
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FIG. I. Diagram of the skeletons (I-VI) and side chains (a-f) of euphane, tirucaUane, and lanostane series 
of  t r i t e rpenes .  
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or 20% silver nitrate. Methylene chloride was 
used as the eluting solvent. After  development 
(17 cm), the separated zones were visualized 
and recovered as described previously (1). Ana- 
lytical TLC of  free tri terpene alcohols was car- 
ried out on the 20 x 20 cm plate spread with 
0.25 mm of silica gel. A mixture of hexane: 
ether:acetic acid (80:20:1)  was used as the 
eluting solvent. Gas liquid chromatography 
(GLC) was performed on a Shimadzu GC-5A 
gas chromatograph (Shimadzu Seisakusho Ltd., 
Kyoto)  equipped with a flame ionization detec- 
tor and a 2 m x 3 mm inside diameter glass 
column packed with 3% OV-17 on Gas Chrom- 
Z, 80-100 mesh, prepared by Nihon Chromato 
Works Ltd. (Tokyo).  The chromatograph was 
operated at a column temperature of 255 C. 
The carrier gas was nitrogen with a flow rate of 
50 ml/min. Detector and injection port  temper- 
atures were 280 C. Relative retent ion time 
(RRT) Was expressed by the ratio of the reten- 
t ion time to that  of sitosterol (/~-sitosterol, 
[24R]-24-ethylcholest-5-en-3/~-ol). The figures 
indicated were the mean values determined on 
several runs. 

Infrared (IR) spectra were recorded in KBr 
pellets on a Type IRA-2, IR spectrophotometer  
(Japan Spectroscopic Co., Tokyo).  Optical rota- 
tions were measured in CHC13 using a Carl 
Zeiss Polarimeter 0.01 ~ (Carl Zeiss, Oberko- 
chen, West Germany). Concentrations used 
were indicated in parentheses as g/100 ml. 

Proton magnetic resonance (PMR) spectra 
were recorded on a JNM-C-60-HL (60 MHz) or 
on a JNM-MH-100 (100 MHz) instrument 
(Japan Electron Optics Laboratory Co., Tokyo)  
for the solutions (0.2 M) of 80/amol  of triter- 
penes in 0.4 ml of deuteriochloroform (CDC13) 
at 28 C. The chemical shifts (5) and the lantha- 
nide-induced shifts (LIS) (6 [LSR])  were ex- 
pressed in ppm downfield from internal tetra- 
m e t h y l i s i l a n e .  The  LIS were  r e c o r d e d  at  
60 MHz with the solutions of triterpenes in the 
presence of a molar equivalent of tris (dipivalo- 
methanato) europium (Eu[DPM]3) , a lanth- 
anide shift reagent (LSR). For the convenience 
of comparison, the LIS were normalized as 
proposed by Buckley et al. (3). In this study, 
the 5(LSR) 11.00 was given to the lowest field 
methyl signal, 31 (4/~)-methyl signal. The exper- 
imental details of this PMR work with the LSR 
were described in the previous paper (4). 

Mass spectra were taken with a Hitachi 
RMU-7M mass spectrometer (Hitachi Ltd., 
Tokyo),  electron energy 70 eV, target current 
42 or 58 pA, ion source temperature 180 C, 
sample temperature 110-120 C, and accelerat- 
ing high voltage 4.5 KV. The samples were 
introduced directly into the ion source through 

a vacuum-lock. 
Other procedures such as hydrogenation 

( p l a t i n u m  oxide catalyst, ether solution), 
acetylation, and hydrolysis of triterpenes were 
carried out in a similar manner as described pre- 
viously ( I ) .  

Isolation of an Unknown Triterpene Alcohol from the 
Unsaponifiable Material of Tea Seed Oil 

A s o l u t i o n  o f  unsaponifiable material 
(43.7 g) separated from tea seed oil (9.3 kg) in 
hexane was poured onto a column containing 1 
kg of alumina (Wako). The following eluting 
solvents were then passed in succession: (i) 2.4 
L (liters) of  hexane (H), fraction 1, 10.3 g; (ii) 
6.0 L of  H-ether (E) (95:5), fraction 2, 9.2 g; 
(iii) 4.8 L of  H-E (9:1) followed by 7.0 L of 
H-E (4:1), fraction 3, 1.2 g; (iv) 1.8 L of H-E 
(7:3), fraction 4, 2.8 g; (v) 7.0 L of H-E (7:3), 
fraction 5, 7.1 g; and (vi) 13.6 L of H-E (1:1), 
fraction 6, 1.7 g. The fractions 2-6 consisted 
exclusively of tr i terpene alcohols. 

The fraction 5 (7.1 g) was acetylated and the 
p r o d u c t  was recrystallized. The crystalline 
material consisting almost exclusively of the 
acetates of lupeoI and butyrospermol was left 
aside from the further investigation. On the 
other hand, the filtrate was recovered to give a 
yellow, pasty solid (3.1 g), which was then 
roughly fractionated into five fractions by pre- 
parative AgNO3-TLC. The fraction (1,600 mg) 
from the second zone from the starting line 
contained an unknown tri terpene acetate and 
also the acetates of lupeol and butyrospermol.  
This fraction was further fractionated by pre- 
parative AgNO3-TLC into seven fractions, of 
which the fraction (637 mg) from the third 
zone from the starting line eventually gave a 
uniform tri terpene acetate (110 rag, >99% pure 
by GLC, RRT 1.59) after repeated recrystalliza- 
tion. The melting point  was 123-124 C (nee- 

dies), [ a ] ~  1 -39 ~ (c 0.82). The IR spectrum 

showed bands at 842 and 822 (trisubstituted 
double bond), 1730 and 1242 (acetoxyl),  and 
1394, 1380, and 1370 (geminal dimethyl)  
cm-1. The overall patterns of the spectrum are 
closely similar to those recorded for eupha- 
7,24-dienyl (Fig. 1, IIa) acetate. The acetate on 
hydrolysis gave free alcohol (RRT 1.32), mp 
76-79 C (fine needles). This unknown triter- 
pene alcohol is shown by high resolution mass 
spectrometry to have a molecular formula 
C30Hs00 (calculated mol wt 426.3859); the 
molecular ion (M +) was given at m/e 426.3819 
(relative intensity 20%), with other principal 
ions at m/e 411.3595 (100%), 393.3492 (22%), 
313 .2574  (3%), 271.2403 (3%), 259.2088 
(6%), 255.2117 (5%), 241.1910 (2%), and 
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TABLE I 

Relative Retention Times and ARAc.Values o f  
5~-Euphane and 5a-Ttrucallane Series 

Triterpene Alcohols Determined on 3% OV-17 Column 

RRT a 
Compound 313-OH 3j3-OAc ARAcb 

5ot-Euphane series 
Ia 0 .89  
Ib 0.74 
IIa 1.17 
lib 0.96 

5c~-Tirueallane series 
Ic 1.01 
Id 0.84 
IIc 1.32 
l id  1.08 
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(13%). 

Tirucalla-O,24-dienol (Fig. 1, Ic) 
and Its Dihydro Derivative (Id) 

An authentic specimen of  tirucalla-8,24- 
dienol showed M + at m/e 426 (34%), with 
other ions at m/e 411 (100%), 393 (52%), 313 
(3%), 297 (4%), 273 (7%), 271 (6%), 259 

1.o7 1.20 (17%), 255 (8%), and 241 (13%) in the mass 
0.89 1.20 spectrum. Hydrogenation of its acetate (mp 
1.40 1.20 161-163 C, fine needles) (lit. mp 163.5 C [6] )  1.16 1.21 

gave tirucaU-8-enyl (Id) acetate, mp 146-148 C 
1.22 1.21 (fine needles) 0it. mp 147-149 C [6]) .  IR, MS, 
1.01 1.2o and PMR spectra, as well as RRT in GLC and 
1.59 1.20 melting point  of this acetate, were identical 
1.31 1.21 with those observed for the isomerized dihydro 

acetate derived from the unknown alcohol de- 
scribed above. 

Eupha-7,24-dienol Ilia) and Its Oihydro 
Derivative (lib) 

Eupha-7 ,24-d ieny l  (IIa) acetate isolated 
from tea seed oil (1) showed mp 146-147 C 

(fine needles), [a] 21 D +10 ~ (c 0.81) (lit. mp 

146.5-147.5 C,[a] D +11 ~ [7]) .  IR showed the 
presence of tr isubsti tuted double bonds (841, 
832, and 816 cm-1). Hydrolysis of the acetate, 
gave free alcohol, mp 107-110 C (fine needles) 
(lit. mp 111-113C [7] ) .  MS = m / e 4 2 6 ( M  +, 
22%), 411 (100%), 393 (48%), 313 (13%), 297 
(4%), 273 (5%), 271 (9%), 259 (12%), 255 
(8%), and 241 (6%). Hydrogenation of the IIa 
acetate gave euph-7-enyl (IIb) acetate, mp 
138-140C (fine needles) (lit. mp 137-139C 
[7] ,  134-135 C [8]) ,  which on hydrolysis gave 
free alcohol IIb. The IR absorptions attr ibuta- 
ble to the tr isubsti tuted double bond (838, 
821, and 812 cm-1) were found weaker than 
those observed for the IIa acetate described 
above. MS = m/e 428 (M +, 8%), 413 (100%), 
395 (70%), 315 (2%), 299 (7%), 273 (20%), 
259 (14%), 255 (6%), and 241 (10%). 

Isomerization of Euph-7-enyl (lib) Acetate by HC1 

Euph-7-enyl ( l ib)  acetate (100 mg, >99% 
pure by GLC, RRT 1.16) in CHC13 (20 ml) 
was treated with dry HC1 as described above. 
The isomerized product  (98 mg) was shown in 
direct GLC to consist of a component  with 
RRT 0.89 (relative abundance 86%) and two 
minor components  with RRT 0.78 (10%)and  
0.98 (4%). No detectable amount  of the start- 
ing material ( l ib-acetate,  RRT 1.16) was found 
in the GLC. The product  on recrystallization 
gave fine needles (70 mg) with mp 126-t27 C 
(GLC: RRT 0.89, 96%; RRT 0.98, 4%), The 
product  is regarded as a Aa-isomer of euph-7- 
enyl (IIb) acetate, i.e., euph-8-enyl (Ib) acetate 

aRetent ion  t ime for sitosterol (30 rain) is taken 
as 1.00. 

bARAc-Value is expressed by the ratio of RRT o f  
the acetate to  RRT of  the free a lcohol .  

229.1944 (4%). The tri terpene alcohol showed 
on analytical TLC a mobil i ty identical with that 
of eupha-7,24-dienol(IIa). 

Hydrogenation of the Unknown Triterpene Acetate 

Hydrogenation of  the tri terpene acetate 
afforded the dihydro acetate (RRT 1.31), mp 
131-133 C (fine needles). IR of the dihydro 
acetate still showed the absorptions at 840 and 
821 cm -1 related to a tr isubsti tuted double 
bond; however, the intensity of these bands was 
found weaker than that  observed for the ace- 
tate mentioned above. Hydrolysis of the dihy- 
dro acetate gave free alcohol (RRT 1.08), mp 
95.5-97 C (plates). MS = m/e 428 (M +, 19%), 
413 (100%), 395 (77%), 315 (3%), 299 (3%), 
297 (3%), 273 (9%), 259 (7%), 255 (4%), and 
241 (5%). 

Isomerization of the Dihydro Derivative 
of the Unknown TrRerpene Acetate by HCI 

A solution of the dihydro acetate (43 rag; 
RRT 1.31) in CHC13 (20 ml) was treated with 
a stream of dry HC1 at 0 C for 3 hr in a similar 
manner as described by Dawson et al. (5). GLC 
of the isomerized product  (40 mg) gave a major 
component  peak at RRT 1.01 (relative abun- 
dance 76%), with three other minor component  
peaks at RRT 0.83 (17%), 1.07 (5%), and 1,31 
(2%). Crystallization of this isomerized product  
a f f o r d e d  f l a t  needles (22 mg) with mp 
146-148 C (GLC: RRT 1.01, 97%; RRT 1.07, 
3%). IR of  the acetate showed no absorptions 
related to tr isubsti tuted double bonds. MS -- 
m/e 470 (M +, 15%), 455 (75%), 410 (2%), 395 
(100%), 357 (1%), 315 (2%), 313 (2%), 301 
(5%), 299 (5%), 297 (2%), 255 (6%), and 241 
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(lit. mp 124-127 C [5] ,  124-126 C [9]) .  IR of 
the Ib acetate showed no absorptions correlated 
to tr isubsti tuted double bonds. MS = m/e 470 
(M +, 22%), 455 (86%), 410 (2%), 395 (100%), 
357 (2%), 315 (2%), 313 (1%), 301 (4%), 299 
(4%), 297 (4%), 255 (5%), and 241 (112) .  

RESULTS AND DISCUSSION 

The mobil i ty in TLC and ARAc-Value (Table 
I) for the unknown alcohol isolated from tea 
seed oil are indicative of the presence of the 
usual 30 (4a),  31 (413)-dimethyl-5a-stan-313-ol 
grouping in the ring A (10,11). The high resolu- 
t ion mass spectrum indicates a molecular for- 
mula C30Hs00 for the alcohol. The presence of 
the ions at m/e 313.2574 (M + - Call15 [side 
chain] 2H, requires 313.2530) and m/e 
259.2088 (M § - Ca l l  I s - C3H6 [part of ring D] 
- CH 2, requires 259.2061) shows that  this triter- 
pene alcohol possesses a monounsaturated side 
cha in  (12 )  a n d  also a monounsaturated 
skeleton with the additional C-32 methyl group 
(13). Both the double bonds were found as tri- 
substi tuted since the IR absorptions related to 
tr isubsti tuted double bonds and observed for 
the unknown alcohol at 840 and 821 cm -1 were 
still observed as weakened bands for its dihydro 
derivative. The PMR spectrum of the unknown 
alcohol showed two olefinic protons (5 5.12 
and 5.16), of which the one (5 5.12) must be 
on the side chain isopropylidene group since it 
disappeared in the spectrum of the dihydro 
alcohol; signals due to two vinylic methyls 
(26,27-methyls) (14) were also observed at 5 
1.62 and 1.70 in the spectrum of the unknown 
alcohol. The presence of an axial proton at C-3 
with a broad multiplet  (5 3.22) is also in sup- 
port  of the 3fl-configuration of the hydroxy  
group (15). The spectrum of the alcohol also 
showed five tert iary methyl  groups which must 
be located in the ring system with the singlets 
at 5 0.79 (3H), 0.82 (3H), 0.87 (3H), and 0.99 
(6H). The chemical shifts of these methyl  sig- 
nals are found nearly identical with those ob- 
served for 5a-eupha-7,24-dien-313-ol (Fig. 1, 
IIa). These facts may be rightly interpreted by 
regarding the ring system of the unknown 
alcohol as identical with that  of IIa, the ring 
s y s t e m  o f  euphane-tirucaUane series with 
A7-bond (II). 

The five ter t iary methyl  groups of the 
unknown alcohol showed the signals at 5(LSR) 
11.00 (3H), 10.14 (3H), 4.49 (3H), 2.09 (3H), 
and 1.58 (3H) after the normalization of the 
LIS in the spectrum recorded in the presence of 
a molar equivalent of Eu(DPM) 3. Careful pre- 
l iminary experiments in which the spectra were 
measured with every amount  of Eu(DPM) 3 

added have revealed that these methyl signals 
are associated with the signals at 5 0.87, 0.99, 
0.79, 0.99, and 0.82, respectively, in the spect- 
rum measured in the absence of the LSR. The 
signals at 5(LSR) 11.00 and 10.14 are corre- 
lated with 31 (413)-methyl, the methyl  group 
nearest to the 3~-OH, and 30 (4a)-methyl  
groups, respectively (3,4,16). The third methyl  
signal from the lower field at 5(LSR) 4.49 is 
at tr ibutable to the 19-methyl group. The AS- 
value (AS = 5 [ L S R ] -  5 ) o f  19-methyl signal 
(AS 3.70) gives strong support  to admit that  
the posit ion of the tr isubsti tuted double bond 
of the unknown alcohol is A7 in the ring 
system because 5a-lanost-7-en-3/3-ol (Fig. 1, Vb; 
A6 3 .70) ,  5a-eupha-7,24-dien-313-ol (IIa, A5 
3.75), and 5a-euph-7-en-313-ol(IIb,A5 3.76)also 
show similar AS-values for the corresponding 
methyl signal and there is no difference in the 
rings A and B chemistry between the triter- 
penes of lanostane and euphane-tirucallane 
s e r i e s .  F u r t h e r m o r e ,  the tri terpenes with 
A9(11)_ or A8-bond indicate somewhat larger 
AS-values for the methyl signal: 24-methyl-5a- 
lanost-9(ll)-en-313-ol (IIIe, A5 3.87), 5a-lano- 
sta-8,24-dien-3/3-ol (Id, A5 3.91), 5a-euph-8-en- 
313-ol (Ib,A5 3.95), and 5a-tirucall-8-en-3/3-ol 
(Id, A5 3.90). The possibility of A9(11)-bon d 
for the skeletal double bond of the unknown 
alcohol is, therefore,  excluded. 

The remaining two methyl  signals with 
5(LSR) 1.58 (AS 0.76) and 2.09 (AS 1.10) are 
attr ibutable to 18- and 32-methyl groups, re- 
spectively, because it is seen from the AS-values 
listed in Table II that ,  among 18- and 32-methyl 
groups, the 13-oriented one shows a larger AS- 
value than the other a-oriented one; the AS- 
values for the tri terpenes are 18-methyl (13- 
oriented) > 32-methyl (a-oriented) on the 
lanostane series and, on the other hand, 18- 
methyl (a-oriented) < 32-methyl (13-oriented) 
on  t h e  e u p h a n e - t i r u c a l l a n e  series. The 
5(LSR)-values of all five methyl  signals in the 
ring system of the unknown alcohol are identi- 
cal within the experimental  error with those 
measured for IIa. This is fully explicable by the 
ring system of II (Fig. 1) for the unknown 
alcohol. When the C-9 proton of the unknown 
alcohol is 13-oriented, it causes some difference 
in the PMR data described above between the 
unknown alcohol and the reference eupha-7,24- 
dienol (IIa), of which the a-orientat ion of C-9 
proton has already been ascertained (5,8). 

The unknown alcohol, thus shown to possess 
the ring system II (Fig. 1), and its dihydro de- 
rivative indicate that  the MS, IR, and PMR 
(without the LSR) spectral patterns are nearly 
identical with those of eupha-7,24-dienol (IIa) 
and its dihydro derivative (IIb), respecitvely, 
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though between these two isomers apparent 
differences are recognized in GLC, melting 
point,  and [a] D. These facts may be explained 
by giving the side chain c (Fig. 1), C-20 epimer 
(20~H. 20S) ofa(20~H,  20R), to the unknown 
alcohol since between 5a-eupha-8,24-dien-3~-ol 
( I a )  and 5ot-tirucalla-8,24-dien-3~-ol (It) ,  a 
known couple of C-20 epimers, similar correla- 
tions in the physical characteristics can be ob- 
served. That the unknown alcohol has the side 
chain c is justified also by the PMR spectro- 
scopy with the LSR. Three tri terpenes of 
euphane series, Ib, IIa, and l ib  (Fig. 1), af- 
forded A8 -0.02 - 0.03 associated with 26,27- 
dimethyl signal(s), whereas the AS 0.08 was 
observed for the dimethyl  signal of tirucaU-8- 
enol (Id). The difference in AS-values between 
these two series is thought to have arisen from 
the inverted configuration at C-20. Then, the 
unknown alcohol exhibiting the &5 0.10 and 
0.12 for the dimethyl signals is considered to 
carry the side chain of tirucaUane series, i.e., c. 
Accordingly, the unknown alcohol isolated 
from tea seed oil may be concluded to have the 
structure of IIc (Fig. 1), 5a-tirucalla-7,24-dien- 
3~-ol, a new tri terpene alcohol from natural 
s o u r c e s .  

The structure IIc given for the new alcohol is 
in full accord with the result of HC1 isomeriza- 
tion. As euph-7-enol gives its A8-isomer  by 
treatment  with HC1 in CHC1 a (5), so isomeriza- 
tion of euph-7-enyl ( l ib)  acetate in this s tudy 
also indicates the formation of  the acetate of 
the AS-isomer (Ib). On the other hand, the 
dihydro acetate of the new alcohol on HC1 
treatment  afforded a compound identical with 
the authentic specimen of  tirucaU-8-enyl (Id) 
acetate, and therefore the new alcohol must be 
a A7-isomer (IIc) of 5a-tirucaUa-8,24-dien-3fl-ol 
(Ic). 

It should be noted here that  acid-catalyzed 
isomerization is reversible for lanost-8-enol 
( I V b )  ( 2 , 1 7 , 1 8 )  a n d  32 (14cQ-methyl-  
cholest-7-enol (18). These compounds yield an 
equilibrium mixture of AT- and Aa-isomers by 
HC1 treatment.  On the other hand, as has 
already been shown (5) and also as described in 
the experimental  section, the AT-compounds of  
euphane and tirucallane series by  HC1 treatment  
under a very mild condit ion yield principally 
the A S-isomers with several minor products. 
At tempted  HCI t reatment  of euph-8-enol (Ib) 
under mild conditions gave no evidence for the 
formation of the AT-isomer by GLC. Under the 
more violent conditions of acid isomerization, 
euph-8-enyl acetate is known to yield isoeuph- 
13(17)-enyl acetate rather than the AT-isomer 
(19). 

Gas chromatographic correlations of the tri- 
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TABLE III 
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C-20 Epimeric (5a-Tirucallane/Sa-Euphane) and 
Skeletal Isomeric (A7/AS) Separation Factors of  

Triterpene Alcohols on 3% OV-17 Column 

C-20 Epimeric (5(~-Tirucallane/5(~-Euphane) 
Separation Factor 

Separation factor 
Compound compared 3/~-O H 3/~-OAc 

A 8 Ic/Ia 1.1 3 1.14 
Id/Ib 1.14 1.13 

A 7 Ilc/IIa 1.1 3 1.14 
IId/IIh 1.1 3 1.13 

Skeletal Isomeric (A7/A8) 
Separation Factor 

Separation factor 

Compound compared 31If-OH 3/~-OAc 

5a-Euphane series 
lla/Ia 1.31 1.31 
IIb/Ib 1.30 1.30 

S(~-Tirucallane series 
IIc/Ic 1.31 1.30 
IId/Id 1.29 1.30 

t e rpenes  of  e u p h a n e  and  t i ruca l l ane  series 
f u rn i sh  s t r o n g  s u p p o r t  for  s t r uc tu r e  IIc o f  the  
new  a lcohol .  Tab le  I shows  R R T  d e t e r m i n e d  
o n  3% O V - 1 7  c o l u m n  and  ARAc-Values 
(10,11), t he  r a t io  of  the  RRT of  the  ace t a t e  to  t he  
RRT of  the  cor responding  free a lcohol ,  of  t he  t w o  
series o f  t r i t e rpenes .  The  ARAc-Values of  tlaese 
t r i t e rpenes  are essent ia l ly  s imilar  to  those  ob- 
s e r v e d  o n  5 a - l a n o s t a n e  series c o m p o u n d s  
(10 ,11) ,  as e x p e c t e d  i n a s m u c h  as t he re  is no  
d i f fe rence  in the  spacial  con f igu ra t i ons  of  rings 
A and  B b e t w e e n  these  series. Table  I I I  shows  
C-20 ep imer ic  ( 5 a - t i r u c a l l a n e / 5 a - e u p h a n e )  and  
skele ta l  i somer ic  ( A T / A s )  sepa ra t ion  fac tors  of  
the  t r i t e rpenes  o n  3% OV-17  c o l u m n  ca lcu la ted  
f r o m  the  r e t e n t i o n  data  l is ted in Table  I. Tri- 
t e rpenes  o f  t i ruca i lane  series are more  s t rong ly  
r e t a ined  t h a n  those  of  e u p h a n e  series o n  OV-17  
s t a t i ona ry  phase.  I kan  and  G o t t l i e b  (20)  also 
obse rved  a s imilar  t e n d e n c y  b e t w e e n  t he  t w o  
series o f  t r i t e rpenes  as t he i r  t r ime thy l s f ly l  e t h e r  
derivat ives o n  XE-60 co l um n .  

Many  mel iane  ( t he  g roup  o f  c o m p o u n d s  
hav ing  a t i ruca l lane  t y p e  ske l e ton  w i t h  an  
o x y g e n a t e d  side cha in )  a n d  mel iacan  ( the  group  
of  c o m p o u n d s  possess ing an  apo- t i ruca l lane  
t y p e  ske le ton )  series of  o x y g e n a t e d  t r i t e rpenes  
have r ecen t ly  b e e n  asce r ta ined  to  be  p re sen t  in  
t he  Meliaceae and  t he  re la ted  Ru taceae  and  
S i m a r o u b a c e a e  species (21-27) .  The  new  
a lcoho l  ( I Ic)  i so la ted  f r o m  tea  seed oil in  this  
s t udy  is jus t  a c o m p o u n d  wh ich  has  b e e n  con-  
s idered as a possible  b iogene t i c  p recurso r  of  

t h e s e  o x y g e n a t e d  t e t r a c y c l i c  t r i t e rpenes  
( 2 1 , 2 3 , 2 6 ) ;  never the less ,  i t s  occu r r ence  in  
n a t u r a l  sources  has  n o t  ye t  b e e n  k n o w n ,  t h o u g h  
the  prev ious  ex is tence  o f  the  t i rucal la-7,24-  
d iene  s t ruc tu r e  in  the  f o r m  bea r ing  a ca rboxy l i c  
group at  C-20 is k n o w n  as one  o f  the  e lemol ie  
acids (3(~-hydroxy-5(~-tirucaUa-7,24-dien-2 l -d ie  
acid, Fig. 1, VIf)  (22) .  The  presence  o f  the  n e w  
t r i t e r p e n e  a l coho l  ( I Ic)  is a sce r ta ined  also in  t he  
s e e d  oils o f  two  o t h e r  t h e a c e o u s  p lan ts ,  
Camellia japonica and  Camellia Sasanqua (un-  
pub l i shed  data) .  
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