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Abstract

In the course of our studies, novel flavan-3-ol structure isolated from Theobroma cacao L. husk
was established by the thiolysis, desulfurization and spectroscopic method. The structure was identified
for cinnamtannin A-2 containing the tetrameric epicatechin and molecular weight was [1153] by
FAB-MS negative ion. The inhibitory effect on the glucosyltransferase activity was investigated. Cinna-
mtannin A-2 showed complete inhibition at 0.03 mM and inhibited on the glucosyltransferase noncom-
petitively. The hydroxyl group of flavan-3-ol was supposed to be the essential element for inhibition

on the glucosyltransferase.
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Fig, 1. The procedure for isolation of compound I from
Theobroma cacao L. husk
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Fig. 2. The procedure for thiolysis and desulfurization
of compound I
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FeCls
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Fig. 3. Thin Layer Chromatography of novel flavan-3-
ol isolated from Theobroma cacao L. husk
Solvent: benzene: ethylformic acid: formic acid (1:7:1,

v/v/v)
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Lalf: —58.30C (C=0.6. acetone). T35 'H-
NMR(acetone-ds +D»0) ppm: 2.88(1H, dd, J=5, 16 Hz,
4-H), 3.10(1H, dd, J=4, 16 Hz, 4-H), 4.23(1H, m, 3-H),
4.92(1H, s, 2-H), 596, 6.08(cach 1H, d, J=2Hz, 6, 8-
H), 6.75(1H, d, J=8 Hz, 5-H) 6.90(1H, dd, J=2, 8 Hz,
6'-H), 7.06(1H, d, J=2Hz, 2"-H)

compound I-b

[al¥: —28C(C=0.9, acetone), %3 % 'H-NMR
(acetone-ds+D;0) ppm: 3.96(1H, m, 3-H), 4.01(2H, s,
-SCH;-), 4.08(1H, d, J=2 Hz, 6-H), 6.04(1H, d, J=2 Hz,
8-H), 6.74(1H, d, J=2 He, 6'-H), 6.83(1H, d, J=8 Hz,
5'-H), 7.03(1H, d, J=2Hz, 2'-H), 7.16(5H in total m.
aromatic H)

compound I-c

[al®: +34.1C (C=1.0 acetone). T & %ut. 'H-NMR
(aceton-ds+ D,0) ppm: 2.72(1H, dd, J=16, 3 Hz, 4’-H),
2.94(1H, dd, J=16, 4 Hz, 4'-H), 3.98(1H, brs, 3-H), 4.32
(1H, m, 3'-H), 4.70(1H, brs, 4-H), 493(1H, brs, 2'-H),
5.09(1H, brs, 2-H), 6.02(3H in total, m, 6, 8, 6-H),
6.60~7.20(6H in total, m, B, B'-ring H), FAB-MS: m/z
(%)=577 [M-H]~

compound I-d’

Lalf: —28C(C=0.9, acetone), ¥ 322 'H-NMR
(acetone-ds+ D»0) ppm: 2.64~2.96(2H, m, 4”-H), 4.60(2
H, brs, 3,3-H), 4.36(1H, brs, 3"-H), 4.82(2H, s, 4,4'-H),
5.04, 512, 5.20(each 1H, s, 2,2',2"-H) 5.90~6.20(4H in
total, m, B-ring H) FAB-MS: m/z(%)=865 [m-H]

compound [

Lalp: 85.3C (C=10, acetone), T-A 3Lz 2.84(2H,
m, 4"-H), 4.12(3H, brs, 3,3',3"-H), 4.32(1H, brs, 3"-H),
4.79(3H, s, 4,4'4"-H), 5.08, 5.16, 5.20, 527 (each 1H,
S, 2,2',2"2"-H), 580~6.20(5H in total, m, A-ring H),
6.40~7.40(12H in total, m, B-ring H), FAB-MS: m/z
(%): 1153 [M-H]
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thiolysisell 4] A5 +%A compound I-cE= Mass spe-
ctrumell 4] [577]" 2 flavan-3-ol 3}3}& dimericell %
89l 32 'H-NMR signal-& 2.72, 2.94 ppmol| 4] 4'-H, 3.98,
4.32 ppmell A 3,3-H, 90| 71531 4.93, 5.09 ppm2
22"-H, 6.02ppmollA] multipledt 3H¥& 686-HE
6.60~7.20 pmel]H 6HYE-2] B, B'-ringH”} #z€ »}
o] #3HE-& epicatechin®] 5 ¥-A}¢l procyanidin B-2&
%76‘3}‘11 ol#gt ZAal= gk £Wo] ulxgt 'H-NMR
Astely # dAEHAh
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g2 A5 52 "H-NMRe 4 2.64~2.96 ppm
4”-H, 5.04, 512, 520 ppm-& 7ztz} 2,2'2"-HE A5k
6.60~7.30 ppm2} 9H-— BB B'-ringHE = 5A% o]F
ar 9lo] o] 3gHE-2 procyanidin C-12 £ A o] 7}53}
ek oldl HEA E}i}i-f] M4 FAE com-
pound 18] 'H-NMR #<-2- 4.32ppme 1H¥2| 3"-H,
4.79 ppmel) 4 3HE-2] singlet?] 4,4'4"-H % 5.08~5.27
ppmAte] 2,2'2"2"-H #43} 6.04~740 ppmAte] 12H
2] B-ringH&°o] &<l5¢gler g o] compound-I=
epicataechin-4-epicatechin-4-epicatechin-4-epicate  chin
o2 TAH cinnamtannin A-28 S35k

Hajefol| 4 [1153] ~& flavan-3-ol 3}3HE 484 & 'H-
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Fig. 4. Structure of cinnamtannin A-2 isolated from
Theobroma cacao 1. husk
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Fig. 5. Effect of various concentration of cinnamtannin
A-2 on the GTase activity
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Fig. 6. Effect of cinnamtannin A-2 on the formation
of glucan by glucosyltransferase
A: control B: cinnamtannin A-2 at 0.03 mM
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Fig. 7. Inhibition of glucan formation by cinnamtannin
A-2
A: control, B: 001 mM, C=002 mM
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