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CHEMICAL CONSTITUENTS IN
AMANOA GUYANENSIS AUBL.

Kwanjai Tunsuwan *
D. Howard Miles **

Udom Kokpol ***

ABSTRACT

Seven pure compounds were isolated from wood and stem bark of the Peru
plant Amanoa guyanensis Aulb. Three compounds were isolated from a methylene chloride
extract (fraction A, non polar part). They are octadecanoic acid (1), stigmasterol (2), and
betulinic acid (38). Three additional compounds were isolated from a ethanol extract
(fraction B, polar part). They are vanillin (6), gallic acid (8), and scyllo~quercitol.

Furthermore, pioresinol diacetate (4) was isolated from the acetylation of the crude extracts.

unAnta

miﬁnmmﬂﬂu'lu11nu1n11a~1ﬂaan1u'um"lmumiaumnﬂsvmmﬂi Amanoa
guyanensis Aulb. wmﬂumunﬂnﬂmmunauﬂaa'hﬂ (Faction A) nenmslaauasie
octadecanoic acid (L), stigmasterol (2) Ia¥ betulinic acid (3) 'lumun'dﬂﬂmummuaa

(fraction B) uonldauas1dun vanilin (6), gallic acid (8), and scyllo—quercitol uenmIng
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INTRODUCTION

Amanoa guyanensis Aubl. is a small tropical plant which is a member of the
family Euphorbiaceael. No reports on either the biological activity or the chemical
constituents of this plant have been published. However, Amanoa oblongifolia is the only
species in this genus whichhas appeared in the literature with regard to both its biological
activity and the chemical constituents of its extracts. In 1986, Kinghorn and his coworkers’
isolated 4'-demethyldcoxypodophyllotoxinas thesole cytotoxic constituent of stem bark of
A. oblongifolia as well as a number of non-cytotoxic constituents including the lignans, (+)-
sesamin and paulownin, thetriterpenes, friedelin, canophyllol, betulin, betulinic acid, and
ursolic acid, and the sterols, B -sitosterol and B -sitosterol-D-glucoside. One yearlater,
Kinghorn and his group’ isolated four more compounds from the same plant species.
They were two known hydroxylated sesquiterpenoids, cryptomeridiol andpterocarptriol,
and two new compounds, 4-epicryptomeridiol and selina-3,4,11-triol. More recently,
the tannin o -(-)-peltatin was also isolated from leaf extractsof A.oblongifolia as a antiviral

murine cytomegalovirus (MCMV) compound by MacRae and his group.‘

MATERIALS AND METHODS
Collection and Extraction of the Plant Material

The wood and stem bark of Amanoa guyanensis Aubl were collected in Loreto.
Maynas. Dtto. Iquitos, Peru and was identified (voucher number 5136) by Sidney McDaniel,
Department of Biological Sciences, Mississippi State University, The plant material was
milled into a coarse powder and 7.3 kg of this powder was extracted with methylene
chloride in a soxhlet apparatus for 24 h. The plant residue was then further extracted
with ._95% ethanol in the same manner, The solvent extracts were evaporated in vacuo 0

obtain the crude extract of fraction A (28.26 g), and fraction B (196.36 g) respectively.

Chromatography

Column chromatography was performed in an open column with silica gel
(E. Merck 60-200 mesh). Thin layer Chromatography (TLC) was carried out om
chromatoplates prepared with 110" C activated silica gel GF-264 type 60 with 0.26 mm
layer for analytical and 1.00 mm for perparative TLC.
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Instrumental

Infrared (IR) spectra werw recorded on a Perkin-Elmer model 1420 Ratio
Recording Infrared Spectrophotometer, Solid samples were prepared as potassium
bromide (KBr) pellets, Ultraviolet (UV) spectra were obtianed on a perkin-Elmer Lambda,
8, UV/VIS spectrophotometer, Nuclear Magnetic Resonance (IH NMR and °C NMR) were
performed on a Varian Gemini-200. The chemical shifts are reported as (parts per
million downfield from TMS). Gas chromatography (GC) analyses were obtained on a
Perkin-Elmer 8600 Gas Chromatograph with a flame ionization detector. Mass spectra were
recorded on a Finnigan 4610 quadropole mass spectrometer. High resolution mass spectra
were obtained from the Midwest Center for Mass spectrometry, University of Nebraska of
Nebraska-Lincoln, Nebraska. Elemental analysis were obtained from Atlantic Microlab Inc.

Norcross, Georgia. Melting point were observed on a Mel-Temp melting point apparatus

and are uncorrected.

RESULTS AND DISCUSSION
Investigation of Fraction A

The column chromatographic isolation of fraction A (22 g) on silica gel using
hexane, methylene chloride, and methanol as the eluting solvents obtained 232 fractions.
Three pure compounds were isolated and identified. There were octadecanoic acid (1),

stigmasterol (2), and betulinic acid (8). In addition, pinoresinoldiacetate (4) was isolated

from crude acetylation of fractions 106-123.

Isolation of Octadecanoic Acid, (1)

: compound 1 was isolated as a white amorphous solid (100 mg, mp 68-68°C,
R = 0.46 : 20% etlyl acetate in hexane) from combined fractions 14-26, which were
eluted by 6-10% methylene chloride in hexane. Compound 1 was provento be as
octadecanoic acid by comparison of its physical properties and spectral data® with those
of an authentic sample. The spectral data of compound 1 are as follows. The IR spectrumm
v__ KBr,em™ : 2600-3300 (br), 2030 (s), 2640 (s), 1698 (s) 1464 (m), and 835 (w). The
'H NMR spectrum, 200 MHz, CDCl,, §: 0.85 (3H, ), 1.26 (28 H, s), 1.66 (2H, m), 2.35
(2H, t) and 10.80 (1H, br, COOH). The *C NMR spectrum, 50 MHz, CDCl1, 8 (ppm) :
13.93 (CH)), 22.62, 24.52, 28.91, 20.10, 20.21, 20.22, 29.44, 20.55, 31.79, 33.79 and
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179.78  (COOH). The MS EI, m/c : 284 (M, C,H,O,) 266 (M'-28, -CH ,~CH)), 241
(M*-43,-C JH ), 120 (M"-186, -C H_) 73 (base peak, CHO ) and 60 (CH .0)- Isolation
of Stigmasterol, (2) Compound 2 was isolated from fractions 33-37 which were cluted
with 26% methylene chloride in hexane as a colorless needles (120 mg, R = 0.65 : 20%
ethyl acetate in hexane, mp 168-170 °C). It gave a positive test to the Liebermann-Burchard
reagent. Compound 2 was then identified as stigmasterol according to IR, 'H NMR, C
NMR, Rf on TLC, and mix-mp comparison with those of an authentic specimen  (obtained
from Sigma chemical company). The spectral data of compound 2 are as follows. The IR
spectrum v KBr, cm” : 3039-3650 (br, V> 2932 (s), 2862 (m), 1462 (m), 1379 (m),
1048 (m), and 966 (w). The 'H NMR spectrum, 200 MHz, CDCL, & : 0.67 (3H, s),
0.74-2.26 (m), 3.66 (1H, m), 6.06 (2H, m), and 6.35 (1 H, d). The *C NMR spectrum,
50 MHz, CDC1, & (ppm): 37.12 (C-1), 31..74(C-2), 71.77 (C-3), 42.26 (C-4),
140.80 (C-6), 121.80 (C-8), 31.74 (C-7), 31.74(C-8),60.10 (C-8), 36.37 (C-10),
21.04 (C-11), 30.60(C-12), 42.10 (C-13), 66.78 (C-14), 24.30 (C-16), 28.77 (C-18),
66.01 (C-17), 12.20 (C-18), 19.22 (C-19), 40.45 (C-20), 21.10 (C-21), 138.49 (C-22),
120.40 (C-23), 61.16 (C-24), 31.90 (C-25), 19.01 (C-26), 21.13 (C-27), 25.39 (C-28),
and 12.01 (C-29). The MS spectrum EI m/e : 412 (M, C_H_O), 394, 300, 273, 255,
213, and 169.6.

Isolation of Betulinic Acid, (3)

Compound 3 was obtained as white needles (400 mg, Rf = 0.4: 10% methanol
in chloroform, mp 316-318 °C) from fractios 106-123. It developed a violet color upon
treatment with the Liebermann-Burchard reagent. Compound 3 and authentic betulinic acid
(obtai\ned from Aldrich chemical company) showed the identical Rf on TLC and gave no
depression of melting point for mix-mp. The spectrum data of compound 3 are as follows.
The IR spectrum v KBr, cm™: 3092-3413 (br, V.. 2032 (s), 2862 (m), 1684 (s, v "
1636 (m, v c) 1041 (m, v c=D), and 878 (m, & ., Of terminal methylene group). The 'H
NMR spectrum, 200 MHz, DMSO-d, &: 0.70, 0.78, 0.85, 0.86, 0.93 (16 H, s cach, 5CH ),
1.00-2.20 (protons of triterpenoid skeleton, m), 1.85 (3H, s), 2.88 (1H, m), .66-4.68
(2H, d, =2H C=CH,), and 12.60 (1H, s, COOH). The *C NMR spectrum, 60 MHz,
DMSO-d, & (ppm) : 38.8 (C-1), 27.2 (C-2), 77.6 (C-3), 38.0 (C-4), 645 (C-5),
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17.9 (C-6), 34.0 (C-7) 40.8 (C-8), 50.6 (C-9), 37.6 (C-10), 20.6 (C-11), 26.1 (C-12),
38.0 (C-13), 42.1 (C-14), 30.6 (C-18), 32.0 (C-18), 65.7 (C-17), 48.0 (C-18),
40.8 (C-19), 160.6 (C-20), 30.0 (C-21), 36.7 (C-22), 28.1 (C-23), 16.7(C-24),
16.8 (C-26), 16.9 (C-28), 14.4 (C-27),178.2 (C-28), 108.9 (C-20), and 18.0 (C-30).
The MS spectrum EI, m/e, (rel. int.) : 468 (7, M", CH,O,) 438 (3, M™-18), 207 (51),
and 189 (100, base peak).

Isolation of Pinoresinol Diacetate, (4)

Compound 4, was isolated fromacetylation of fractions106-123 as colorless
crystals (100 mg, mp (166—167 °C). Compound 4 was identified as pinoresinol diacetate
by comparison of the melting point and the 'H NMR, '*C NMR, and MS spectral data with
published data’” of authentic sample. The spectral data of compound 4 are as follows.
The IR spectrum v KBr, cm™: 2025 (w), 2861 (w), 1748 (s, V... 1601, 1608 (m, v
of aromatic), 1217, and 1067 (s, m, 8, .. of acetate). The 'H NMR spectrum, 200 MHz,
CDCl, :2.31 (6H,s, 2Ac), 3.08 (2H, br, 1-H, 6-H), 3.82 (6H, s, 20CH ), 3.91 (2H, d
of d, endo-4-H, endo-8-H), 4.28 (2H, m, exo-8-H), 4.76 (2H, d, 2-H, 6-H) and 8.95
(8H, m, 2 trisubstituted benzenes). The *C NMR spectrum, 50 MHz, CDCl,, 8 (ppm) :64.3
(C-1), 865 (C-2) 72.0 (C-4), 654.3 (C-6), 86.6 (C-6), 72.0 (C-8), 139.2 (C-1),
109.9 (C-2), 161.4 (C-3), 140.2 (C-4),122.9 (C-5), 118.0 (C-8), 55.8 (OCH), 206
(0=C—(Ea ), and 160.3 (C=0). The HRMS spectrum EI, m/¢ (rel. int.) : 442.4670
(6, M, C, H O, 442.4700), 400 (41, M"-42, C_H_ O ), 368 (50, M*-42-42, C H O)
and 161 (100, base peak, CHO).

Investigation of Fraction B

The polar fraction, fraction B (ethanol extract 77g), was separated by silica
gel column chromatography. Elution with 6%  methylene chloride in hexane and
increasing the polarity with methylene chlorine and methanol gave a total of 150 fractions
with 1000 mL of solvent for each fraction. Three pure compounds were isolated and

identified.

Isolation of Vanillin, (5)

Combined fractions 22-42 (eluted by 36% methylene chloride in hexanc) was

further separated by a chromatotron and Compound & was obtained as colorless crystals
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(200 mg, mp 79-80°C) with a vanilla odor. The R value on TLC and IR spectrum of
compound 6 and an authentic vanillin were in good agreement. The spectral data of
compound 5 are as follows. ~The IR spectrum v KBr, cm™ : 2032-3573 (br, v ), 1695
(s, v ), 1686, 1606, 1462, and 1426 (m, v of aromatic). The 'H NMR spectrum,
C=0 C=C
200 MHz, CDCl, & : 8.9 (3H, s, OCH), 6.2 (1H, br, aromatic OH), 7. 0 (1H, d,
aromatic H), 7.4 (2H, m, aromatic H), and 9.8 (1H, s, -CHO). The C NMR spectrum,
60 MHz, CDCl, & (ppm): 66.0 (OCH )108.8 (C-2), 114.6 (C-6), 127.7 (C-8), 129.9
(C-1), 147.4 (C-3), 161.9 (C-4), and 181.3 (C=0). The MS spectrum ELm/e : 162
+ + + +
(M, CHO), 161 (M'-H), 187 (M'-CH ), 123 (M'-CHO), 109, 95, and 81.

Isolation of Gallic Acid, (6)

Combined fractions 108-119 (eluted with 80% methylene chloride inhexane) was
further separated on a chromatotron to yield compound 6 as white crystals (200 mg, mp
249-260 °C) after recrystallization from 10% methanol in chloroform. It gave no
depression of melting point on mix-mp, and also gave a identical Rr value on TLC with
authentic gallic acid (obtained from Sigma chemical company). The spectral data of
compound 6 are as follows. The IR spectrum v__ KBr, cm: 3020-3490 (br, v O_H), 1691
(s, v__ ) 1811, 1631 and 1447 (m, v o Of aromatic), and 1244 (s, Vc-o)' The 'H NMR
spectrum 200 MHz, CD OD, §: 7.04 (s, aromatic protons). The *C NMR spectrum 50 MHz,
CD 0D, 38 (ppm): 122.1 (C-0), 110.6 (C-2), 148.6 (C-3), 139.8 (C-4), and 170.8 (C=0).
The HRMS spectrum EI, m/e (rel. int) : 170.0216 (100, M, CHO, found 170.1228),
163.0188 (76, M"-OH), and 126 (12, M"-COOH).

Isolation of scyllo-Quercitol, (7)

Combined fractions 120-136 (eluted with 6% methylene chloride in hexane)
yielded compound 7 as white pale needles (100 mg, mp 232-234 °C) upon
recrystallization with 30% aq. methanol. It was soluble only in water. The comparison of
melting point and spectral data (IR, 'H NMR, and 'C NMR of compound 7 with those of
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published literature data for scyllo quercitol are in good agreement. The spectral data of

compound 7 are as follows. The IR spectrum vm KBr, cm: 3200-3600 (br, vO_H), 1106, 1038,
990, and 840. The 'H NMR spectrum, 200 MHz, DO, &:148 (1H, g, ] = 12Hz), 2.08
(1H, d of t, J=12Hz, 4Hz), 3.18 (2H, m), 3.44 (2H, m), and 4.69 (1H, m). The "C NMR
spectrum 60 MHz, D O, 8 (ppm) : 37.563, 69.51, 76.02, and 77.81.




CHEMICAL CONSTITUENTS IN AMANOA GUYANENSUS AUBL. 15

ACKNOWLEDGEMENT

This investigation was supported by funds from the National Science Foundation
INT-8202732, USA.

REFERENCES
1. Candolle, A.P. Prodr. 1824-73, 16(2), 219-220.
Kinghorn, A.D. Planta Med. 1985, 346-347.
Kinghorn, A.D. J. Chem. Research. 1986, 464-466.
MacRae, W.D.; Hudson, J.B.; Towers, G.H.N. J Ethopharmacology 1988, 22, 223-2286.

L e

Weast, R.C.; Grasselli, J.G. Handbook of Data on Organic Compounds, 2nd ed,
CRC Press, 1989; vol VI, 17393.

Kudo, K.; Nohara, T. Planta Med. 1980, 40, 260-261.

Velde, V.V.; Lavie, D. J.C.S. Perkin Trans I 1984, 1169-1163.

Cooper, R.; Gottlier, H.E.; Lavie, D.; Lery, E.C. Tetrahedron 1979, 35, 861-868.

B0 B

Duffied A.M. J heterocyclic chem. 1967, 4, 16-22.

10. MaCasland, G.E.; Horswill, E.C. J. Am. Chem. Soc. 1953, 76,4020-4028.

11. MaCasland, G.E.; Naumann, M.O.; Durham, L.J. J. Org. Chem. 1969, 34(6), 1382.
12. Angyal, S.J.; Odier, L. Carbohydr. Res. 1982, 100, 43-64.

13. Nishimura, H.; Nonaka, G.; Nishioka, I. Phytochemistry 1986, 26(11), 2699-2604.

SEEES



.ne. w9, 20(1) ;16 - 21

wdnqduenunnina$la

(Factorizable Semigroups)

Usena 911901
g1wAaaTI9178  nRITAdanan

AneInuAEdaf yvwr InuSusauuriu

UnAnta
ddonisfingy S Surinquiuenuwninedlinistan GeinpUusnurnmedlinag
1270 diinjutes Gyes S Aol S = GES) (S = ES)G) Tand ES) e
lowmnlwinud Hanueves s wezdonifingy S uflwafingUAusnurneedls ¢ sl
ﬁ"awﬁnjﬂﬁmmLMnmoﬂn’mo-hmm:wﬁnqUﬁuunuﬂnmaﬂﬁmwﬂ _
Tuawdinillvnwaz s s afinUvesnaudssfiunnurnined#FaslUs & s il

e

viinpresnisussunssanuwen X viadluafinguosnisulssusers X ugy S v=unn

unneeile Arede X Wwaniane

Abstract

We call a semigroup S 1s left [right] factorizable if there ‘exists a subgroup G of
S such that § = GE(S) [S = E(S)G] where E(S) is the set of all idempotents of S. A
semigroup S s facforizable if S is both left and right factorizable.

In this research we characterize factorizable transformation semigroups as follows : If
S is the partial transformation semigroup on a set X or the full transformation semigroup

on a set X, then S is factorizable if and only if X is finite.
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Teleconferencing permits face-to-face contact of stafl groups over long distances for
meetings and conflercnces without incurring travel expenses and lost time.
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