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Synthesis of a benzophenone glucopyranoside
from Phaleria macrocarpa
and its related benzophenone glucopyranosides

(Phaleria macrocarpa H3¥ D benzophenone glucopyranoside £ & OF
BE i BobE R D & Rk)
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Phaleria macfocarpa (Scheff.) Boerl. [mahkota dewa in Indonesian] is a traditional
medicine in Java Island, Indonesia. The fruits are the most commonly used for treatment of
cancer, diabetic, liver and kidney disorders, various skin diseases and so forth. Four
benzophenone glucopyranosides (1-4) have been reported from P macrocarpa (Fig. 1).
Recently benzophenone derivatives showed notable cytotoxicity against cancer cell and
antioxidant activity which might be beneficial to humans as a potential drug candidate. As far as

we know, the synthetic studies
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benzophenone Fig. 1 Structures of isolated compound from P. macrocarpa and
related benzophenone glucopyranosides.
glucopyranosides (1, 2, 4)
reported as constituents of P. macrocarpa, and their related benzophenone glucopyranosides (5,
6).
Benzophenone glucopyranosides were synthesized by the Friedel-Crafts (type)
acylation as the key step for construction of the benzophenone skeleton and regioselective

dealkylation of alkyl aryl ethers.
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Scheme 1. Synthesis of 3,4,5-trihydroxy-4'-niethoxybenzophenone
3-0-p-p-glucopyranoside (1).

Compound 1 was synthesized as shown in Scheme 1.

3,4,4°,5-Tetramethoxybenzophenone (8) was prepared by the Friedel-Crafts acylation of anisole

with 7 and subsequent demethylation with BBr; gave 9. Protection of OH groups at C-4 and C-5
in 9 by using benzaldehyde dimethyl acetal yielded 10. Glucosylation of 10 afforded 11 as a 1:1
mixture of diastereomers. Deacetylation of 11 in a mixture of MeOH/Et;N (3:1) and following
hydrogenolysis led to 1.

By comparison between the NMR data of synthesized 1 with those of phalerin, they

were not indentical. The structure of phalerin had been revised as another benzophenone

glucopyranoside (2) that was isolated from the same plant. We therefore prepared 2.
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Scheme 2. Synotll:esls of 2,4',6-trihydroxy-4-methoxybenzophenone
2-0-B-D-glucopyranaside (2).
2,4,6-Trimethoxy-4’-benzyloxybenzophenone (15) was obtained from 13 and 14 by
triflouroacetic  anhydride condensation. We demonstrated that selective ortho
monodemethylation of 15 occurs by the system AICL;-PhNMe; at 0°C to yield 16. After benzoyl

protection, the subsequent product 17 was ortho monodemethylated by the same system. After
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debenzoylation of 18, the product (19) was then subjected to glucosylation. Finally
deacetylation of 20, followed by hydrogenolysis yielded 2.

The similiar synthetic routes were used to prepare 4-6. In these synthetic studies, we
found that the alkoxy groups present ortho to carbonyl group m polyalkoxybenzophenones were
selectively deprotected by AICl;-PhNMe, in high yields leaving other alkoxy groups unaffected.
The MeOH/Et;N (3:1) system is an excellent reagent system for the cleavage of acetates of
sugar moiety.

By comparing the NMR data of the four benzophenone glucopyranosides reported as
1-4 with those of synthesized ones (1, 2, 4), the four benzophenone glucopyranosides were
revealed to be the same as 2,4’,6-trihydroxy-4-methoxybenzophenone 2-O-B-D-glucopyranoside
(2). Further in vivo study is awaited for evaluation anticancer effect of these benzophenone

glucopyranosides.
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Synthesis of a benzophenone glucopyranoside
from Phaleria macrocarpa
and its related benzophenone glucopyranosides

(Phaleria macrocarpa H3¥® benzophenone glucopyranoside 3 & OF
B ECAE R DA )

AFSUIIEICI26H., K56, K9, AF— L4, 4B LD, BB, FKRXOAE
AEELOTELOR—MHRILE LTEREH, BABEFSEIGE (Bioscience,
Biotechnology, and Biochemistry) \ZEAR I T3,

Phaleria macrocarpa . 4 ¥ RV TEAERY ¥ LUVDOFEEODE DL LTH
<O BERIR. TigR JUOBRERD 2VIIRER2 LIRS TE 7, Z
NFE THEEY D & 4 FED benzophenone BLHE(E (1-4) 23#E TV 5, Benzophene
BOREARIT . FEAIAR I 33 2 MR EE TR LIEEE N HE SN TR Y . EXEMY
BHE LU THREIN TV BTN GEEEOGRHE IO T2V, KL, P
macrocarpa F 3D benzophenone ECHER (1, 2, 4) 38 L OBIEENER (5, 6) OZNF
RBERBIEIZODWTELEDELDTH D, :

4R1 Me, R;=H, Ry= p-D-glc, Ry=H

B D= glc 2 R;‘—IH IRz(-;Mvel eRc::)- B -D- glc R4— Mahkoside A
phalerin {revis _ _ _ A,
1 Phalerin (proposed) 3 Ry= H, R=Me, R;= a-D-glc, R4= H; 5 Ri= Me, R;= H, R3=H, Rs=p-D-glc

6 Ry= Me, R,= B-D-glc, Ry= H, Rg= H

P macrocarpa FA3E 7 benzophenone BOHEA(1, 2, 4)3 L OBIEENE (S, 6)

1) Benzophenone ‘B¥&-& FiiEDHESL
Benzophenone (. —i%IZ AICl; 2 D Lewis BE{FTE T . EH#: X #1172 benzoyl chloride
LEHINTZ benzene & D Friedel-Crafts RIGIZ L VAR cx 5, L L, RIGEHE
IZ benzyl ether < acetate %733 B A £ 5 OIS TRIRIGHIE = BN D 5,
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% Z T, AT trifluoroacetic anhydride (TFAA) Z AW BT8R0 MEE UGS
HRZDONWTHBRE Lz, FORER. 7/ — KB % benzyl, methyl & 5V T
allyl ether EDEFHEMETHRELAEZBE, MBELRLTLENETEHD
benzophenone # 5 TX 3 Z & # R L7z, —F . acetate H D ester THRE L=
A, il LT CFRSOHEAMZ 52 & THRMNER TE T,

2) Ether YEFRFER ORI IRETE DREST

FRERTHEEOREREOMB BNV IAEEEZ R Lz, FNIZEHD
ether EIRE % B T 5 /LE W T ketone R ester D X 9 72 carbonyl B BEE N H HES .
Z D ortho LD ether MARFEZED BBr; X° AICL 2 V5 & BRI HiLIRETE 5
ZEBHMENTWVWD, LML, ortho (LITHRR D ether BHAEZ A+ 5 F&KIcs L
BBr; 7z & Z AEINERNOEKBIRETH -T2, £ T, Be RISEEZ RS
L7z fE R BKL & 25 BA%E L 72—k 1972 benzyl phenyl ether {23 2 i fri#E 544 (AICI
(3 eq.), PhNMe;, (6 eq.), rt) ZAPTREIEA L, 0°C T, BB, BILBHRIRMIC
RECTE AL HERHLE,

3) Benzophenone Btk | DLA L

BOE(K 11X AICL fF7EF 3,4,5-trimethoxybenzoyl chloride & anisole & ¢ Friedel-
Crafts )2 X ¥ benzophenone B #5 % 5 L. -2V T BBr; % F V72 &R AML methyl
ft.. BEBEKELE O phenylmethlene ketal fr#& . glucosyl {b. acetate 35 & 1Y ketal DL
RERICERTEEKTE 2, G LT bE Y OWHEE % phalerin O SCHRE & ErEk
L. BHEEMTHHZ LB L2, S b2, 2008 FEIZLIRTFEMEY > b BB L
SN 7-EBOHE(R 2 23 phalerin THh D E W HIRER ST,

4) Benzophenone BLHEK 2 B8 LN 4-6 D25

% Z T, ZIVE T P. macrocarpa 7> b 3TV % benzophenone bR 2,4 B
- KOBHERHERS, 6 & TFAA & VW TG RS PAMNT L FEE DRGSR 2 B8 L&A
L7z, B oAb % 30k & 7 AU Cobt USTRE & SRR lh Bt et L7 RE 3R
INE TR E LTHRE I TV 14 O, Xt c2kE{badw 2
OYEEE LW —FER LT,

5) P.macrocarpa 7>5 @ phalerin O B - #i& O B AEHERR

Phalerin D& % FAKIRET D720, P. macrocarpa BrfERER L URLIRED A ¥
J =NV HECKES 2 ZHRRRIC. BLBRREDND 0.98%. FLBRIEND 2.0% DX
T benzophenone ELHEE%E72, TOWMEMEIL, MIABLUMEEHEZED, 5K
L 7= benzophenone ElbEM 2 & —F L7, '

LLE, ABFFETiX. P macrocarpa B3 D benzophenone ELFEMAR (1,2, 4) B L O
EEHEAE (5, 6) ZHICILARDO%IFE) 72 benzophenone BLHEIR D& BLIE 2 FESL T
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BLENTER, ZOFBR. TRNETAEYES L LTHRESA TV 4 O
benzophenone EOFEAIL 4T 2,4',6-trihydroxybenzophenone 2-f-D-glucopyranoside 2
ThAHAZENHBALE, E5I2Z 0BT, carbonyl FED ortho il TOE{LFER
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