The Sci ] of Phetchaburi Rajabhat University.

74 2016. 13(2): 74-81

TnanasiunazuiulnuaInnNIdaauIaIAuR2212
Triterpenes and xanthones from Cratoxylum formosum young twigs
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Abstract

Young twigs of Cratoxylum formosum were investigated for biological activity as well as chemical
constituents. The acetone extract of C. formosum was separated by quick column chromatography to
give 18 fractions. All fractions were evaluated for their a-glucosidase inhibitory activity which plays an
important role in Diabetes mellitus. The results showed that seven of them showed a-glucosidase inhibi-
tory activity with the percent inhibition ranging from 30.4-78.3% at the concentration of 100 mg/mL. In
addition, one known xanthone, 1,7-Dihydroxy-4-methoxyxanthone and five known terpenes which are
friedelin, friedelinol, B—amyrin, a-amyrin, and lupeol were also isolated. Their structures were established
by spectroscopic analysis.
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Fina19 (Cratoxylum formosum) luielu
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(C. sumatranum) waz Wi (C. maingayi) [3] 3
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Figure 1. Picture of the plant, Cratoxylum formosum. A) twig B) flowers C) leaves D) young fruit and E)

old fruit (Photo by Assoc. Prof. Dr. Surat Laphookhieo)
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Figure 2. Structures of the isolated compounds
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Immmwmwmmimmu (3 mM) e i Fen
fiadn 1 Falu mnuummwmﬂgmmimﬂm
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TAAIRANAULAIT 405 nm TiuT Tuﬂﬁ?wm@mﬂm
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dauties 18 dowumadeuAnaNtTRnTg
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Table 1. alpha-Glucosidase inhibitory activities of
18 fractions of Cratoxylum formosum

Fraction No. %inhibition at 100 mg/mL
1 NA
2 NA
3 NA
4 NA
5 NA
6 NA
7 NA
8 NA
9 NA
10 NA
1 NA
12 30.4+0.9
13 37904
14 53.6 +0.9
15 52.2+0.7
16 66.9 + 0.3
17 73.0+£ 0.1
18 78.3+0.3

Note: NA = %inhibition less than 5%
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methoxyxanthone (1) muumqmﬂmmmﬂmﬂma
mmﬁfaaﬂmnmﬂumummﬂfaﬂwmammmumnm
daei 1-11 wuduilerinnnsuendsuaingesd 3 Tne
Hweilan QCC Iuizuuwwmmumn 2% IR
azarelanaalstinuludaniazaneaniay (CH-
2CI2:Hexanes) auna=ian 100% e9sasinazanelo
paalstinu lians 4 ngudes eanslungueani 1
uaz 4 ﬁ@”ﬂwmuﬂummLﬁq%mﬁmﬁlﬁdmﬂu frie-
delin (2) Ay friedelinol (3) mnuuimmnmmnma
17qyseanaIngiuanntot 7 6 Sedouanmeiosin
ansoueiluresdedann Einnnsdnaesudefonsia
FAZaNEINILen LaztaAAsE iYL e
nnsueninglnaiia TLC wudnaesudesananaly
LLﬂﬂTunnizuuﬁ‘l% %qﬁﬂﬂﬂ?dqmﬂﬁaﬁzg@ﬂ WU
gaqudsanndiuanneas Fe iuasnanaasans 3 atin
Aa B-amyrin (4), a-amyrin (5) Waz lupeol (6)

1,7-Dihydroxy-4-methoxyxanthone (1) Y
anwoueiluresdsdmaedla 1.2 Radnfy; mp. =
215-216 °C (lit. m.p. 215-216 °C; José, M., 1998)
[ESITOF m/z 258.2835 [M+], calcd for C H, O_; 'H
NMR (CDCI,, 300 MHz) uaz “C NMR (CDCI,, 300
MHz) Aauanalu Table 2.
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Cla, 300 MHz of 1,7-Dihydroxy-4-methoxyxanthone

1,7-Dihydroxy-4-methoxyxanthone (1)

Reference (11)

posttion ocC Type OH (J in Hz) OC  Type OH (J in Hz)

1 15255  C - 1533  C -

2 108.39  CH 7.26 (J=8.9 Hz) 108.0  CH 7.23 (d, J=8.8 Hz)
3 121.08  CH 6.73 (J=8.9 Hz) 1201  CH 6.96 (d, J=8.7 Hz)
4 14002  C - 139.9 C -

4a 150.72  C - 151.1 C -

5 119.78  CH 755(U=91Hz) 1197 CH 7.61 (d, J=9.0 Hz)
6 12497 CH  7.33(J=9.1,3.1Hz) 1258 CH  7.47(dd, J=9.1, 2.8 Hz)
7 14594  C - 1452  C -

8 108.39  CH 7.63 (J=3.06 Hz)  107.8  CH 7.95 (d, J=2.8 Hz)
8a 119.96  C - 1205  C -

9 182.03 C=0 - 181.7  C=0 -

9a 10898 C - 1084 C -

10 57.37  CH, 3.97 (s) 568  CH, 4.04 (s)

10a 15455  C - 1543  C -

Friedelin (2) Ianeouziilureandedane 1.3
FaanFu; m.p.= 260-261 °C (lit. m.p. 259.7-262.1
°C: Oliveira, D.M., 2012); ESITOF m/z 427.3934
[M+H+], caled for C_H_O ; "H NMR (CDCI , 300
MHz): OH 0.73 (3H, s), 0.87 (3H, s), 0.88 (3H, d,
J=6.8),0.94 (1H, m), 0.95 (3H, s), 1.00 (3H, s), 1.01
(3H,s), 1.05(3H,s), 1.18 (3H, s), 1.19 (1H, m), 1.21
(1H, m), 1.26 (1H, m), 1.28 (2H, m), 1.30 (1H, m),
1.35 (1H, m), 1.36 (1H, m), 1.38 (1H, m), 1.40 (2H,
m), 1.48 (1H, m), 1.50 (2H, m), 1.51 (1H, m), 1.53
(2H, m), 1.57 (1H, m), 1.58 (1H, m), 1.68 (1H, m),
1.76 (1H, m), 1.97 (1H, m), 2.25 (1H, m), 2.31 (1H,
m), and 2.39 ("H, m) ppm waz °C NMR (CDCl,, 300
MHz): OC 6.80 (CH), 14.65 (CH,), 17.94 (CH),
18.24(CH), 18.64 (CH ), 20.25 (CH ), 22.28 (CH ),

32.09
(CH 13535
(CHZ), 35.64 (CHZ), 36.02 (CHZ), 37.45 (C), 38.30
(C), 39.25 (CHZ), 39.70 (C), 41.31 (CH,), 41.52
(
(

28.16(C), 30.00(C), 30.50 (CHz), 31.77 (CHs),
3), 32.43 (CHZ), 32.79 (CHZ), 35.01(CH)),
)
CH2), 42.14 (C), 53.11 (CH), 58.23 (CH), 59.50
CH), waz 213.20 (C=0) ppm (12)
Friedelinol (3) Hanwauziiluaasudadane
1.9 AAANFH; m.p.= 285-286 °C (lit. m.p. 282-284
°C:; Kumar, S., 2009);ESITOF m/z 427.3928 [M-H+],
calcd for Csostow; 'HNMR (CDCIB, 300 MHz): OH
0.79 (3H,s), 0.86 (6H, s), 0.88 (3H, s), 0.92 (6H, 3),
0.94 (3H,s),1.10 (3H, s), 1.15-1.58 (brunch for 18H)
kae 3.67 (1H, m) ppm az 13C NMR (CDCI3, 300
MHz): OC 11.80 (CHS), 16.00 (CHZ), 16.62 (CHS),
17.70 (CH2), 18.30 (CHS), 18.80 (CH3), 20.30 (CHs),
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28.30(C), 30.00(C), 30.70 (CH2), 31.90 (CH3), 32.30
(CHS), 32.60 (CHz), 32.79 (CHZ), 35.20 (CH3), 35.35
(CHZ), 35.50 (CH2), 36.20 (CHZ), 36.60 (CHZ), 37.30
(C),38.00(C), 38.90 (C HZ), 39.40 (CHZ), 39.70 (C),
41.90(C), 42.90 (CH), 49.40 (CH), 53.40 (CH), 61.60
(CH) waz 72.90 (CH) ppm (13,14) .

417 4, 5 LAY 6 WuI9NaN Waliauan
&tyrynnd Chemical shift ALLANAN9TE1984 (17, 18)

WU LTUANTHANT DS B-amyrin (4), a-amyrin (5)
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'171' OH 4.68 ppm (1H, t, J= 3 Hz) az 4.56 ppm (1H,
t, J =3 Hz) Fafluandnenimnuly B-amyrin lay
o-amyrin valuainpiuseanatia COSY flatlsng
ANdNNuSra9dy uTlsnausyang sextet
methine protons 171I 8H 2.37 ppm ('"H, m) fiu Sp3
methylene proton ¥ SH 1.37 ppm (°H, m) waz Sp3
methine proton M 71 OH 1.89 ppm( H, m) ?'JNVN?‘”W’N
oxygenated methine proton 7 710H 3.2 ppm (1H, m)
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Fal A NFNAUEIEUING sextet methine protons i
OH2.37 ppm 1 olefenic carbons ﬁ oc 19.5,109.0
WaE 151.0 ppm AL methylene carbon '17{ 0C 29.9
ppm WAz methine carbon ﬁ OC 48.3 ppm Andine
sn\'u,ﬂumn@nwmm@mw lupeol (6) (15, 16)
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(1.9 Haan3d) Arad3uNumAInann A9va 3 TTIRAa
Oﬂl%sluﬂ’]i‘ﬂ@@ﬂﬂiﬂ@%’m"ﬂm@ﬁiv%\iwumLLZ’QJ'] s
"lmmmmmm?v]mmﬂumummmummammu
ﬂmqL@LﬂfnmLL@@WWn@TMmemmmmwﬁm 391n
13

atislafimn lun1sAneesAlsznaunig
\ATlaNNAegaUTaEuFAIIT WA arsainTedia
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