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Guava aroma is highly desirable in processed products
such as jellies and blended fruit drinks. Unlike our total
guava extract the hydrocarbon fraction was devoid of
fresh guava aroma. However, Shaw [6] has shown with
certain essential oils that when a single hydrocarbon
component is by far the major constituent, it can exert a
profound influence on flavour in combination with minor
oxygenated components. Therefore, caryophyllene might
yet be shown to be important in guava aroma.

EXPERIMENTAL

Extraction methods. Wild Florida guavas (Psidium guajava
L.} were used. Ca 100 kg of whole fruit was pureed in a Chisholm
Ryder {Chisholm Ryder C.. Inc.,, Niagra Falls, NY) finisher
{5.1 mm screen) at 135 ps air pressure. The puree, about 75 kg,
was placed in a cold walled stainless steel tank held at — 1" and
mixed with 191. CH,Cl,. The organic layer was allowed to
settle to the botiom and removed through a valve: it was then
concd 1n a rotary evporator at room temp. to afford 58 g dark
brown restdue (total extract) with a strong aroma characteristic
of fresh guava.

TLC separation. The total extract, not readily separable by
GLC because of its viscosity, was separated into 4 fractions by
PLC on Si gel HF,,, plates 1 mm thick, with hexane-Me,CO
(49:1). The least polar fraction, which contained the terpenes and
sesquiterpenes, by far the largest of the 4 fractions, was removed,
then eluted with developing solvent. The eluate was concd and
then analysed by GC-MS and IR spectroscopy.

GC-MS analyses. The gas chromatograph used for GC-MS
analyses was a Varian Model 1400 instrument equipped with a
flame tomization detector and a 11 splitter. Injection port and
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detector temperature was 225 A 0.76 mm x 305 m column
coated with Carbowax 20 M was programmed from 70 to 200°
at 1"/min with an He flow rate of 10 ml/min. GC-MS separa-
tions were obtamned with a Bell & Howell Model 21490 mass
spectrometer at 70 eV coupled through a jet separator to GC

IR analyses. Separations for IR analyses were made by an
F&M Model 700 gas chromatograph equipped with 5.1 mm x
6.1 m stainless steel columns packed with 40, Carbowax 20 M
on 60-80 mesh Gas Chrom P. The thermal conductivity detec-
tor and injection port temps were 275 and 245°, respectively.
Temp. was programmed from 100 to 220 at |'/min at a He
flow rate of 100 mi/min. IR spectra were determined as thin-
liquad films.
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The section Euphorbium of the genus Euphorbia consists
of succulent species indigenous to central and southern
Africa. From the latex of several species of Euphorbium
several novel ester diterpenes have been obtained [1-6].
Euphorbia poisonii s a member of the section Euphor-
bium from which esters of 12-deoxyphorbol, 12-deoxy-
16-hydroxy-phorbol and resiniferonol have previously
been isolated [7-9]. Further examination of the Et,O
fraction of the latex extract by means of both column
chromatography and TLC yielded two new minor
diterpene esters 1 and 3 in an impure form.

20-0-Acetyl-resiniferonol-9,13,14-ortho phenylacetate 1

This ester was purified by partition TLC. Kieselguhr G
plates (0.5mm) were developed for 20cm in 20%
dipropylene glycol in Me,CO and then air dried. The
coated plates were developed twice in n-heptane—
C,H, 9:1 (hR ¢ 32). After recovery of the ester [10], it
was agam purified by a second partition TLC step as
before using n-heptane-benzene 17:3 (hR . 51) as solvent
and developing twice. The recovered resm produced a
single black-orange spot on analytical TLC after spray-
ing with 509 aq H,80, and heating. This compound was
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3 R' = CO. CH, -@-o CO.CH,

4 R' =CO.CH, KF=H

5 R RB=H

6 R.R>=CO. CH,

obtained in 0.002 % w/w yield from the latex. The MS
of compound 1(210°, 70 eV, measured values were within
10 ppm calculated values), exhibited significant ions at
mfe 506 (6%, M™-, C, H,,0.), 488 (2%), 446 (5%), 428
(2%), 370 (56 %), 352 (4%), 341 (12%), 328 (21%), 310
(100%), 295 (10%), 292 (19 %), 282 (20%). The IR spec-
trum exhibited V,__ at 3450, 3040, 1740, 1715 and 1635
The PMR. spectrum (CDCl,, TMS, 60 MHz)
exhlblted signals at & 7.49 (bs, 1H), 731 (m, 5H), 5.95
(bs, 1H), 4.76 (s, 2H), 4.57 (5, 2H), 4.28.(d, J = 2Hz, 1H),
3.23 (s, 2H), 3.14 (m, 2H), 2.42-2.06 (ABq, J = 7.3 Hz,
2H), 2.1 (s, 3H), 1.86 (4, d, 3H), 1.85 (m, 2H), 1.58 (s, 3H),
098 (d, J = 6.7 Hz, 3H), 2.25 (s, 1H, exchangeable with
D,0). Acid catalysed transesterification (1% HCIO, in
MeOI—D produced resiniferonol-9,13,14- orthophenylace-
tate 2 in 809 yield. This product was purified by
partition TLC as before, using cyclohexane-EtOAc
(7:3) (hR 36) as solvent. Compound 2 exhibited signifi-
cant ions in the MS (200°, 70eV) at m/e 464 (6%, M*-,
C, HS%OG) 446 (5%), 428 (1 %), 328 (48%,), 310 (100 /)
295 (%), 292 (13%), 282 (36%,). In the IR spectrum
V. ..« Were evident at 3450, 3090, 1705, 1635 and 1610
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m~'. The PMR spectrum (CDCl,, TMS, 60 MHz)
exhibited signals at § 7.48 (bs, 1H), 7.32 (m, 5H), 5.89
(bs, 1H), 4.75 (s, 2H), 4.27 (d, J = 3Hz, 1H), 4.09 (s, 2H),
3.21 (s, 2H), 3.15 (m, 2H), 2.6-2.3 (ABgq, J = 13.7 Hz, 2H),
1.84 (m, 2H), 1.82 {(d.d, 3H), 1.54 (s, 3H), 099 (4, J = 6.7
Hz, 3H), 2.95 and 1.82 (s, 1H each, exchangeable with
D, 0). Compound 2 was acetylated with AC,0-Py for
2 hr at room temp and after removal of the reagentsin a
stream of N, the product was purified by partition TLC
using n-heptane—C,H, (17:3). The acetylated product
was identical (TLC, MS, PMR) with 20-O-acetyl-resin-
iferonol-9,13,14-orthophenylacetate 1.

12 - Deoxyphorbol-13-[p-acetoxyphenylacetate] - 20-
acetate 3

This ester was obtained from the same column fraction
of the Et,O extract as 1. Final purification of 3 was
achieved by partition TLC using n-heptane—C H,
9:1) (hR 48) as solvent. The recovered resin produced a
smgle orange—brown spot by analytical TLC after spray-
ing with 509 H,SO, and heating. Compound 3 was
isolated in 0,0004% w/w yield from the latex. In the MS
(180°, 70 V) 3 exhibited significant ions at m/e 566 (0.6 %,
M*, C,,H,,0,), 548 (0.4 %), 506 (5%), 488 (1%), 417
(21%), 399 (27%), 372 (11%), 357 (16 %), 354 (7%), 329
(15%), 312 (100%, C,,H,,0,), 294 (73%), The CD
spectrum (0.35 mg/ml MeOH), exhibited Cotton effects
at 203 (AE = —17.2), 228 (AE = +12.7), 271 (AE =
—0.74), 283 (AE = —0.44) and 335nm (AE = —0.54).
Acid catalysed transesterification of 3 as previously
described produced the monoester 4, which was identi-
fied as 12-deoxyphorbol-13-[p-hydroxy-phenylacetate]
(MS, CD, PMR, TLC) [8]. Alkaline hydrolysis of 3
(satd Ba(OH), in MeOH) produced the triol § which
was acetylated as before and crystallised from MeOH
(mp 138°). The diacetate 6 was identified as 12-deoxy-
phorbol diacetate (PMR, MS, TLC, GLC). Acetylation
of 4 with AC,0-Py at room temp followed by partition
TLC purification as previously described afforded com-
pound 3 (TLC, MS).
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