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EXPERIMENTAL

The air-dried aerial parts (300g) (voucher RMK: 8429)
were extracted with Et,O-petrol (1:2) and the resulting
extract was separated first by CC and further by repeated
TLC (Si gel). The iess polar fractions afforded 100 mg ger-
macrene D, 30mg caryophyllene and 20 mg bicycloger-
macrene, followed by 20 mg 1. The polar fractions couid be
separated only after esterification with CH,N,. Finally,
15 mg 2b, 3 mg 3b-5b (ca 2:3:1), 3mg 6b, 3 mg 7h, 1 mg 8b
and 1 mg 9b were obtained (sepn with Et,O-petrol, 1:3,
several times).

Methyl-2B-acetoxy-8-cadinene-15-oate  (2b).  Colour-
less oil, IR »{S%, cm™: 1730, 1245 (OAc), 1720, 1645
(C=CCO,R); MS m/z (rel. int.): 306.183 [M]" (0.7) (C,3H0.),
246 [M — AcOHY" (21), 215 [246 — OMel* (7), 203 [246—
‘CHMe,I*  (42), 187 [215-COI* (61), 176 [246-
H,C=CHCHMe,]* (RAD, 100), 145 [176 — OMe]* (38);

(ol = 389578 546 436 nm
el =16 =17 —21 -36

(c =1.4,CHCL).

Methyl-2B-isovaleryloxy-2-methylbutyryloxy —and iso-
butyryloxy-8-cadinene-15-oate  (3b-5b).  Not  separ-
ated. Oily mixture, IR »55k, cm' 't 1730 (CO.R), 1645
(C=C); MS m/z (rel. int.): 348.230 [M]* (0.4) (C,,H;,0,), 334
M]* (0.1) (CyH300,), 246-162 [M — RCO,H]J"(24) (C1H205),
203 {246 — CHMe,]* (41), 187 {246 — OMe, COI" (81), 176
[246 — H,C=CHCHMe,]"* (100), 85 [RCO]* (5), 71 [RCO]"* (4).

Methyl-13-hydroxy-8-cadinene-15-oate  (7b).  Colour-
less oil, TR »CC%, cm™': 3620 (OH), 1715, 1640 (C=CCO,R);
MS m/z (rel. int.): 264.173 {M]" (37), 246 [M — H,O]" (28),
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232 [M — MeOHY" (100), 205 [M ~ "CH(Me)CH,OH]" (53), 203
[205 —H,]* (70);

589 78 346 _436nm (. _ 93 CHCI).
—1i6 —12Z —139 —.48
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Methyl-Ta-hydroxy-calamenene-15-oate  (8b).  Colour-
less oil, TR »SS% cm': 3620 (OH). 1730 (CO,R); MS
mjz (rel. int.): 262.157 [M]* (3) (C;(H»0y), 244 M - H,0V,
(51), 201 [244 — 'CHMe,]* (100), 169 (201 — MeOH]", (28), 142
[201 - "CO,Me]" (44); [a]p = +65° (¢ = 0.1, CHCL).

1 mg 8b in 2 ml C,H, was heated with 2 mg p-TS acid for
1 hr at 70°. TLC afforded 10; '"H NMR see Table 1.

Methyl-78-hydroxy-calamenene-15-0ate  (9b).  Colour-
less oil, IR w554 cm''t 3620 (OH), 1730 (CO,R); MS
identical with that of 8b. I mg 9b with p-TS also afforded
10, colourless oil, MS m/z (rel. int): 244.146 [M]*
(C1eHzp02), 201 [M —~ 'CHMe,]" (81), 169 {201 — MeOHY" (43),
142 {201 — "CO,Me]* (100).
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Abstract~Together. with T-cadinol, B-endesmol, farnesol, sitosterol and suberosin, two derivatives of sinapyl
alcohol have been identified in the less volatile fraction of Bergamot oil.

INTRODUCTION

Bergamot oil, widely used in perfumery, is obtained by
cold pressing the peel of the Bergamot fruit (Citrus
bergamia Risso); two comprehensive reviews concer-
ned with the chemical composition of this oil have been
published recently {1, 2].

RESULTS AND DISCUSSION

In the course of our work on the less volatile
components of Bergamot oil, we have shown the
presence of three sesquiterpene alcohols: T-cadinol,
B-eudesmol and farnesol (GC/MS) and have isolated
sitosterol, suberosin (1), 3-(3, 4, S-trimethoxy-
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phenyl)propenal acetate (2) and 3-(3, 4, 5-trimethoxy-
phenybhpropanol acetate (3), all components not re-
ported in the literature as constituents of Bergamot oil.

The two latter are sinapyl alcohol derivatives and to
our knowledge have been isolated for the first time from
a natural source. A glycoside of sinapyl alcohol has
been isolated from Magnolia grandifiora [3). Com-
pound 3 has been prepared from 3, 4, 5-trimethoxycin-
namic acid [3). The structures of compounds 2 and 3
have been confirmed by synthesis.

EXPERIMENTAL

The less volatile part (5% wt of the oil) of Bergamot oil
obtained after distillation of the volatile fraction (93% wt of
the oil) under red. pres. followed by separation of most of the
coumarins and furocoumarins (2% wt of the oil, by pptation in
petrol at 0°), was fractionated by chromatography on a Si gel
column. A GC/MS study of the fraction eluted by Et,0-petrol
(15 : 85) showed the presence of T-cadinol, g-eudesmol and
farnesol (in ratios less than 0.01%wt of the oil). From the
fraction eluted with Et,0-petrol (2 : 3) we could isolate and
identify sitosterol (mp 141-142°, TLC, HPLC, MS, 'H NMR,
IR) [4] and suberosin (mp 80-82°, HPLC, MS, 'H NMR, IR) [5,
6]. These two compounds represent 0.1 and 0.055% wt of the oil

From the fraction eluted with Et,O-petrol (1 : 1) compounds
2 and 3 were obtained by prep. HPLC. 3 was identical with a
known [3] compound (‘'H NMR, IR). Together, 2 and 3
represent ca 0.025% wt of the oil.

Methylation of sinapic acid [Me,SO,, CHCI,, triethylben-

2985

zylammonium chloride, aq. NaOH (45%); reflux, 5 hr], fol-
lowed by reduction (LiAlH,, Et,0; reflux, 2 hr) and acetylation
(Ac;0, pyridine; room temp., 2 hr) furnished a product iden-
tical in all respects (HPLC, TLC, '"H NMR, IR, MS) with
natural 2. Hydrogenation of synthetic 2 (Pd/C 5%, EtOH;
room temp., 3.5hr) led to a product identical with
compound 3.

3-(3, 4, 5-Trimethoxyphenyl)propenal acetate (2). Colour-
less oil. Prep. HPLC (PE 3B, pump: PE, injector: Rheodyne;
detector PE LC 75: UV Ay 254 nm; Lichrosorb Si 60, 5 um,
column (250 x 10.5 mm); eluent: CHCl,-hexane (5:95-2:3
in 80 min); 5 ml/min, 0.8 MPa. EIMS 70 eV, m/z (rel. int.): 266
Mt (100) (Ci,HsO5); 223 [M —COMe;}* (11); 206 [M—
AcOH]* (58); 191 [206-Me]* (15); 176 [206 — CH,01" (96); 149
[176 — OHI* (35). IR v cm™': 2840 (v Me of -OMe); 1740
(C=0 ester); 1650 (C=C); 1590, 1510 (C=C aromatic); 1240
(C-O-acetate); 960 (yCH double bond trans); 845, 780 (yCH
aromatic ring). 'H NMR (200 MHz, CDCly): § 2.09 [3H, s,
(CH,;CO0-)]; 3.84 [3H, s, (-OCH,)], 3.86 [2x3H, 2s, 2X
(-OCH,)],4.71 [2H, d, MeCOO-CH,~-CH=CH-); 6.18 [1H, dt,
J=15and5.5Hz)and 6.56 [1H, d,J = 15 Hz (~<CH=CH-), 6.60
[2H, s, (2 aromatic protons)].
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