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Table 1. PMR data for dihydrochalcones 

Compound H,, H 3.) H, HP HY Hs, Ht.5 OMe 

1 7.09 6.73 3.28 2.87 6.80 6.56 7.64 - 
2 7.22 6.83 3.21 2.95 6.39 6.47 7.79 - 
3 7.06 6.72 3.34 2.84 6.89 6.67 7.66 3.84 
4 7.26 7.00 3.17 3.01 6.60 6.64 7.78 3.85 
5 7.12 6.76 3.26 2.90 6.44 6.49 7.92 3.85 
6 7.33 7.09 3.24 2.94 6.76 6.82 7.99 3.89 

H 1” 

5.01 
- 
5.13 
- 

- 

Solvent: de-acetone (except for 4 (CDCI,)); standard TMS; shift values in ppm +.02. 

Table 2. r3C-NMR data of dihydrochalcones and model compounds* 

Comommd C, C, C, C. C. c. C.” c, c,. c.. c.. c, c.. c,.. c,. c,. c... c, c,. OMe 

I 133.8 130.4 116.1 154.4 30.2 447 204.7 121.2 158.7 104.0 
1 137-l 129.6 115.4 155.8 29.5 39.7 200.7 113.3 165.6t 103.0 
3 133.0 129.5 115.4 154.8 29.9 45.1 203.1 121.9 158.7 1021 
5 1317 1293 1151 155.6 29.2 39.5 200.1 1146 165.3t 100.7 
7 26.2 M3 5 114.4 165.8? 101.3 

8 31.8 203.0 121.5 159.2 102.3, 

9 126.9 131.2 116.1 M.4 144.8 1176 2010 114.3 166.4’ 101.1 

didro 
side 131.1 131.1 116.2 1548 35.2 71.8 

*Solvent/standard : D,O/dioxan. fglucosides); d,-acetoneflhlb. 
TNumbers intechangeable in same horizontal row. 

Hydrolysis of3 (40 me) in 2N HCI (5 ml) gave, after extraction 
with Et,O..S, mp 70-72”, identical to the sample above. 

Synthesis of 5. 2’,4-Dihydroxy4’-methoxychakone (9) was 
prepared as described [6]. Hydrogenation (atm. pres.) of 9 
(160 mg) in EtOH with 5 % Pd/C (20 mg) gave 5. identical (mp. 
mmp. PMR) to the other samples. 

Acetylution of5 afForded the diacetate 6, which was crystal- 
lized from EtOH, mp 81-82”. (Found C. 67.36; H, 5.60. 
C,,HsOO, requires C 67.40; H, 5.66). 

Acknowledgements-We thank Dr. N.-G. Treschow, The Bota- 
nical Garden of The University of Copenhagen and Dr. K. Rahn. 
The Botanical Museum of The University of Copenhagen 
for, respectively, providing and authenticating the V. douidii- 
material. We also thank Dr. L K_ Ferguson, The Herbarium, 
Royal Botanic Gardens Kew, England, for supplying and 
authenticating the V. lantanoides material. Financial assb- 

162.6 111.0 
164.71 108.1 
165.1 108.7 
166.1t 107.1 
166.8+ 107.7 
1653 109.3 

166% 107.4 

133.3 1013 73.8 76.7t 70.3 77.1* 61.6 

133.0 
132.1 101.5 73.9 77.3 70.4 77 3 61.6 55.5 
132.2 55.1 
133.4 55.7 
133.2 lOl.lt 73.8 76.9+ 70.4 77.2+ 61.6 56.5 

132.0 

103 I 74.0 76 7 70.5 76.7 61.6 

tana (grant No 511-5523) and access to ‘sC-facilities from 
The Danish Natural Science Research Council is acknowledged. 

REBTRENCES 

1. Williams, A. H. (1966) Comparative Phytochemisrry (Swain, 
T. ed.) p. 297. Academic Press, London. 

2. Bohm, B. A. and Glennie, C W. (1969) Phytochemistry 
I$ 905. 

3. Markham, K. R and Temai, R (1976) Tetrahedron 32. 
2607, and references therein ; Pelter, A., Ward, R. S. and Gray 
T. I. (1976) J. Chem Sot. Perkin I 2475. 

4. Bock, K, Jensen S. R and Nielsen, B. J. (1976) AC&I Chm 
Scam! sjo, 743. 

5. Jensen, S R and Nielsen, B. J. (1976) Phytochemitry IS, 221. 
6. Geissman. T. A. and Clinton. R. 0. (1946) J. Am. Chem. 

Sot. 68,697. 

Phymchrmulry. 1977. Vol. 16. pp. 2038-2040. Pergamon Pm. Printed in England. 

1,3,6-TRIHYDROXY-7-METHOXY-8-(3,7-DIM~HYL-2,~O~ADIE~L)XA~HONE FROM 
GA RCINIA CO WA 

HIOK-HUANG LEE and HENEKEE CHAN 

Department of Chemistry, University of Singapore, Bukit Timah Road, Singapore 10 

(Received 27 May 1977) 

Key Word Iudex-Gurcinia cowa; Guttiferae; 1,3,6trihydroxy-7-methoxy-8-(3,7-dimethyl-2,6-octadienyl)xan- 
thone; structural determination. 

A~a~-l,3,6-Trihydroxy-7-m~hoxy-8-(3,7-dimethyl-2,6-octadienylxanthone has been isolated from the stems 
of Garcinia cowa. 

Although a 3-methyl-2-butenyl (prenyl) substituent has 
been found in a number of xanthones from the families 

Guttiferae and Moraceae, xanthones containing an un- 
modified 3,7-dimethyl-2,6_octadienyl (geranyl) side-chain 
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R’ c) OH 

3 4 

(1) R = H, R’ = geranyi 
(2) R = geranyl, R’ = H 
(3) R = R’ = geranyl 
(4) R = R’ = prenyl 

are relatively few [ 1] and have been reported in only two 
species of the genus Garciniu, viz, rubraxanthone (1) from 
Garcinia r&a, cow~~thone (2) and cowanin (3) from 
Garciniu cowu, respectively f2). 

In this work, we report theisolation ofa yellow pigment, 
C,,H,,O,, from the stems of Gmciniacowa, which, based 
on the following evidence is assigned structure (1). The 
compound formed a triacetate, and a diMe derivative 
on reaction with Et,O-CH,N, Its UV spectrum is 
similar to that of cowaxanthone (2) [2] and ~ngos~ 
(4) [3] but is different from that of 1,3,7&oxygenated xan- 
thone [4]. No change in the spectrum was observed 
when H,BO,-NaOAc was added. However, a bath- 
chromic shift of the 3 10 nm peak occurred on addition of 
NaOAc alone, confirming the absence of ortho OH 
groups and the presence of C-3 and/or C-6 OH groups in 
the xanthone nucleus. The oxygenation pattern of the 
xanthoneis further indicated by the PMR spectrum which 
shows (i) peaks at 6 13.4 corresponding to the proton of 
a chelated OH at C-l and (ii) 3 aromatic protons at 
6 6.18 (J = 2 Hz), 6.29 (J = 2 Hz) and 6.81, consistent 
with expected chemical shi!Is [S] for protons at C-2, 
C-4 and C-5 respectively. The observed J value is also 
in accordance with that recorded for J2,4 in 1,3-oxygen- 
ated xanthones [Sj. The attachment of a geranyl side- 
chain is readily deduced from the PMR spectrum of the 
diMe derivative and is corroborated by the appearance 
of fragment ions at m/e 341 (M+-69) and 287 (M+-123) in 
the MS of the parent xanthone [2,6]. The presence of a 
peak at m/e 299 (M ‘-68-43) allows the assignment of the’ 
OMe group to C-7, ortho to the geranyl side-chain at 

C-8, as it has been estabiished from MS studies of model 
compounds [2] that a geranyl substituent with an 
O-Me group undergoes characteristic cleavage as shown 
below. 

EXPE~AL 

Extraction and is&&n. Powdered stem (0.75 kg) of G. cowa 
was continuously extracted with C6H, for 3 days. After removal 
of solvent. the residue was mdissolved in Et,0 and extracted 
with freshly prepared 2 ‘4 aq. NaOH. Acidification ofthe alkaline 
soln and isolation with Et,0 gave a dark brown gum from 
which crude 1,3,6_trihydroxy-7-methoxy-8_(3,7d~ethyl-~~~- 
tadienyl)xanthone (67g) &s obtain& by extraction with 
boiling aetrd f8 x 50 ml). The product (R c 0.531 was purified 
by PLk-(prezo&d Si gel 60 F,,, 2 mm) de;eIop& wi& C+,H,- 
EtOAc (3 : 1) and crystallized from C6H, as yellow needles, mp 
205-w, (Found : C, 70.3; H, 6.3. CI.Hz606 requires : C, 70.2; 
H, 6.4 “/) 0 .g” nm (log e) : 242 (4.50), 253 (4.44), 310(4.32), 348 
(3.95); I& N.‘*’ nm: 239, 254, 355. v”Ad cm-’ ; 3414 1640, 
1600, 1570, 1160. PMR (60 MHz, Me,CO-d,, TMS): d 1.55 
(6H, br s, CMeJ, t.%S(3H, br s, CMe), 3.8 (3H.s. OMe), 4.11(2H. 
br d. J = i’& Arm, 5.1 (tH, m. -C&=C), 6.18 (IH, d, 
J = 2 Hz, C-Z), 6.29 (lH, d, $ = 2 Hz, C-4), 6.81 (IH, s, C-5). 
9.46 (ZH, br s, 3 and 6-OH), 13.40 (lH, s, l-OH). MS (70 ev) m/e 
(reL int.): 411 (71410M+ (25). 395 (M+-15; 2), 367 (M+-43; 3X 
j42(Mi-68;i2j;341(M+-69~~100~‘311 (15),309(1@,299(M+- 
68-43 : 271295 161.288 1221.287 IM + -68-55 : 7L 285 (M +-68-57 ; 
lo), 2i3 (ii,, 27i &+-I%-71; 8X.153 (a), 14i (j), 123‘(5), 69 (12), 
41 (16). 

Biucetate derfwtive. Ndes from aq. MeOH, mp 118-120” 
(Found: C, 67.2; H, 6.4. C&H3209 requires. C, 67.2; H, 6.0%). 
yNs’cm_‘: 1770,1660,1180. 

Dimethyl deriuatiw. Prepared by reaction with Et@-CH,N, 
methane at room temp, mp 92.5-94” from MeOH, (Found: C, 
71.0; H, 6.8. C,,H,,O, requires; C, 71.2; H, 6.9%). v!$” cm-’ : 
1650. PMR (60 MHz, CDCI,, TMS): 61.56 (6H, br 4 .I= 4 Hz, 
CMe,), 1.83 (39 6r s, CMe), 201(4H, br s, -C&---j, 3.78,3.83, 
3.93 (9H, s, OMe), 4.1 (2H, br d, J = 7 Ht, Ar-!&), 4.9-5.4 (2H, 
n~,--C~=-c), 6.24 (2H. s, C-3 and C-Q, 6.69 (1 H, s, C-5). 13.36 
(lH, 6r s, l-OH). 
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Whole plants of Croton calijornicus MuelI-Arg. var. 
temis (Wats.) Ferg. (Euphorbiaceae) were collected in 
California in November, 1974. Uuaria kirkii Hook. f. 
(Annonaceae) roots were collected in Tanzania in 
January, 1975. Identification of both plants was confirmed 
by Dr. Robert E. Perdue, Chief, Medicinal Plant 
Resources Laboratory, U.S.D.A., Beltsville, MD. Refe- 
rence specimens are maintained by the U.S.D.A. 

Previous work on Croton californicus, pharmacological 
activity [1]: Uvaria kirkii, none. C. californicus var. 
tends (whole plants) was extracted exhaustively with 
petrol (bp 30-60”). The petrol extract was then fraction- 
ated. U. kirkii (defatted roots) was extracted exhaustively 
with EtOH. The EtOH extract was partitioned between 
CHCI, and H,O, and the CHCI, phase further frac- 
tionated. 

In the case of both plants the additional fractionation 

l We are grateful to Dr. D. L. Dreyer, San Francisco State 
College, San Francisco, CA for a sample of 1,2,3,4,6,7-hexa- 
methoxyxanthone. A sample of uvaretin was present in our 
laboratories. 

consisted of column chromatography (Si gel) followed by 
preparative-TLC (Si gel G, PF 254). This led to the 
isolation of 1,2,3,4,6,7-hexamethoxyxanthone [2] from 
both C. calijbrnicus var. tenuis and V. kirkii. In addition, 
U. kirkii yielded the benzyldihydrochalcone uvaretin 
[3] { 1-[2+dihydroxy-3-(2-hydroxybenzyl)d-methoxy- 
phenyl]-3-phenyl-1-propanone}. Identification of these 
two compounds was accomplished by spectral (IR, PMR) 
analysis, mp, and comparison with authentic specimens 
(undepressed mmp, identical TLC R, values and IR 
spectra). 
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