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Phenylpropanoid®] #32]. &%+ £ 6kgs A-20lA
80% methanol(MeOH, 30 IX2)Z FZ, A#3}a, 71 =3}
o, MeOH FEE5¢ AUth FEES EG ) €51 F,
chloroform(CHCL,, 31), ethyl acetate(EtOAc, 31) 2 n-butanol
(n-BuOH, 3D FE3I5L, 27 ]t w53k alle] B8
(MFC, MFE, MFB, MFW)2 431t}

n-BuOH ZH(MFB, 14 g)oll dldked, silica gel(200g) column
(7X25cm) chromatography(c.c.(CHCL,-MeOH=15:1— 10:1
— 5:1— 3:1— CHCL-MeOH-H,0=9:3:1— 6:4:1— 6:
5:DF AABIA, TLCE ERIsl fAksH 23S 533
/9] £3(MFB-1~-MFB-3)2 A3t}

MFB-1 #8480 mgy& Al siliga gel(75 g, 3X28cm) c.c.
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(n-hexane-CHCL,-MeOH =2 : 15 : 1)3}d, 3708 EE(MFB-1-1
~MFB-1-3)% 43t} MFB-1-2 £3/(150mg)< silica gel(40
g, 3X15cm) cc.(n-hexane-EtOAc=3:2)3to], 3TE 131
mg)? 35E 279 mgyE ST

3}3HE 1, meso-dihydroguaiaretic acid: colorless chrystals(n-
hexane-CHCL); m.p. 87-88°C; [a],” 0° (¢=0.7, CHCL); IR
(KBr, cm™) 3559, 3371, 3047, 1648, 1592; EI/MS m/z(70
eV): 330[M'], 192, 183; 'H-NMR(400 MHz, CDCL, &) 6.81
(2H, d, J=80Hz, H-55), 6.652H, d, J=8.0Hz, H-6,6),
6.612H, s, H-22), 3.84(6H, s, -OMeX2), 2.72(2H, dd,
J=134, 48 Hz, H-7a,7a"), 2.28(2H, dd, J=13.4, 92Hz, H-
7b,7b), 1.74(2H, m, H-8,8"), 0.84(6H, d, /=6.6Hz, H-99;
BCNMR(100 MHz, CDCL, 8. 146.25(s, C-3,3), 143.47(s,
C44"H, 133.73(s, C-1,1), 121,56(d, C-6,6"), 113.91(d, C-5,5,
111.37(d, C-2,2"), 55.78(q, -OMeX2), 39.11(d, C-8,8), 38.81
t, C-7,79, 16.16(q, C-9,9).

3}3E 2, nectandrin B: colorless oil; [0],® 0° (c=04,
CHCL); IR(KBr, cm') 3556, 3388, 3056, 1640, 1588; EI/
MS m/i(70 eV): 344[M*], 192, 180, 177, 164, 151; 'H-
NMR@00MHz, CDCL, & 6.952H, d, /J=16Hz, H-22),
6.89(2H, dd, /=80, 1.6Hz, H-6,6), 6.852H, d, J=8.0Hz,
H-5,5", 4.50(2H, d, J=64 Hz, H-7.7), 3.85(6H, s, -OMeX
2), 2.32(2H, dq, J=64, 6.6Hz, H-8,8), 1.03(6H, d, J=6.6
Hz, H-9,9); "“C-NMR(100 MHz, CDClL, 6. 146.86(s, C-3,3),
145.06(s, C-44), 133.26(s, C-1,1), 118,85(d, C-5,5), 109.42
d, C-2,2,6,6), 87.18(d, C-7,7), 55.38(q, -OMeX2), 43.89(d,
C-8,8"), 12.41(g, C-9,9).

MFB-2 28580 mg)oll thale] silica gel(100g, 4X18cm)
¢.c(CHCL-MeOH-H,0=12:3: DE F=33] 315 3(18 mg)
& st

3}3HE 3, syringin methyl ether: yellowish crystals(n-
hexane-CHCL,); m.p. 191-192°C; [0],* -18°(c =09, CHCL)
IR(EKBr, cm™) 3560, 3391, 3030, 1650, 1589; EVMS m/z(70
eV): 386[M'], 372, 285, 254, 211, 192, 183; 'H-NMR(400
MHz, CD,OD, &) 6.72(2H, s, H-2,6), 6.52(1H, dt, J=15.6,
1.2Hz, H-7), 6.30(1H, dt, J=15.6, 5.6 Hz, H-8), 4.84(1H, d,
J=88Hz, H-1"), 4202H, dd, J=5.6, 1.2 Hz, H-9), 3.83(6H,
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Fig. 1. Chemical structures of phenylpropanoids from Myristica fragrans Houtt.

s, C3/5-OMe), 332(3H, s, C9-OMe); “C-NMR(100 MHz,
CDCL, §.) 154.16(s, C-3.5), 135.67(s, C-4), 135.11(s, C-1),
131.13(d, C-8), 129.89(d, C-7), 10530(d, C-2,6), 105.20(d,
C-19, 7830, C-3), 77.75(d, C-3), 75.65(d, C-2), 71.25(d,
C-4), 6354, C-6), 6250, C9), 56.98(q, C3/5-OMe),
49.85(g, C9-OMe).
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SFTY 908 80% MeOHE FE3IL, dojxl 58
S gvlle] FA4o we} CHCL, EtOAc, n-BuOHS} H,OZ
W $Z3th »BuOH £EL 49E <287 colunn
chromatography & WHE-8}o] 339} phenylpropanoid, 3%
131 mg), 279 mg) 2 3(18 mgys ¥, AAlekict.

3l 12 PC-NMR(100 MHz, CDCl,) spectramellA] T3
Zd 2719] phenyl?1 & ©]FE WA, 146.25(s), 143.47(s),
13373(s), 121.56(d), 113.91¢d), 11137(d)] 2 2788 methoxy
(8. 55.78)2k AP gedollA] 270l methine(3. 39.11), 2711
methylene(3. 38.81), 2712] methylS. 16.16) signal®] &35
o] 271¢] phenylpropanoid’} A§H¢h lignan® 2 H= At 'H-
NMR spectrum(400 MHz, CDCL)YIM%E, 13448 2l &
el AN 19 olefine methine[(§ 6.81, d, J=80Hz),
(8 6.65, d, J=8.0 Hz), 3 661, 9], 2702 methoxy(d 3.84,
), 270€] methine(d 1.74), 270¢] methylene(d 2.72, 2.28), 271
9] methyl(§ 0.84) signalo] TZ=U}. olde] AdE F3%k
b3t Hiwste] $5HE 18 meso-dihydroguaiaretic acid, & 574

OCH,

OH

st} 3RS 12 ol¥le] AA Bl flEiA SelrE A
o= FeElrh

3ghE 2= PC-NMR(100 MHz, CDCl,) spectrumel| A thA
el 2709 phenyl’] & ©lFE ©A[d. 146.86(s), 145.06(s),
133.26(s), 118.85(d), 109.42(d)(x2)] % 274 ¢] methoxy(d,
55.38)2F 270¢] oxygenated methine(d. 87.18), FAFE FeollA
o] 2709 methine(d. 43.89), 2709l methyl(§. 12.41) signal®)
#=5]o] 27)2] phenylpropancid’t A3 lignan® 2 HEH L
T} 'H-NMR spectrum(400 MHz, CDCL)oA =, 1,34-3H2] ¢k
WA Geel thAEQl 6712 olefine methine[(d 6.95, d,
J=16Hz), (8 689, d, J=81Hz), (0 6.85, dd, /=81, 1.6
Hz)], 2708 methoxy(® 3.85), 2712] oxygenated methine(d
4.50), A dollAe] 27)2] methine(d 2.32), 271] methyl
(& 1.03) signale] #=ERATE olde] AFE R} Hlast

Table 1. Inhibitory acitvities of phenylpropanoids isolated from
Myristica fragrans Houtt on ACAT, HMG-CoA reductase and
chitin synthase III

ACAT HMG-CoA Chitin synthase
(100 pg/ml)** reductase** 1 .
(200 pg/miy** (140 ug/mi)**
compound 1 60.0£1.2% 122+0.2% 42.6+0.9%
compound 2 - - -
compound 3 272+0.9% - 45.5+0.8%
Phytol* 93.24+2.1%

*Diterpenoid, which was used as a positive control, was isolated from
the leaves of Lactuca sativa L.V
**Treatment condition
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398 32 BCNMR(00MHz, CDCL)  spectrum®l| A1
1345418 dlA fafle] gha [, 154.16()(X2), 135.67(s),
135.11(s), 105.30(d)(X2)) & 7] ©]5A%E oI FE= methine
B4 [, 131.13(d), 129.89(d)}eF D-glucopyranose 2] B
[0 105.20(d), 78.30(d), 77.75(d), 75.65(d), 71.25(d), 63.54(1)]
2 1782] oxygenated methylene(. 62.50), 3712] methoxy[d.
56.98(<2), 49.85] signale] #ZE o] phenylpropanoid 2]
gluicose Bl A= BH AT 'H-NMR spectrum(400 MHz,
CDCLYAME, 1345-AE18 WAl fee] olefine methine[d
6.72(X2), 6.52, 6.30], B4 anomeric methine(d 4.50), THr<]
oxygenated methine % oxygenated methylene(d 3.17~3.86), 3
78] methoxy[(d 3.83, s)(X2), (8 3.32, s)] signalo] TZHA
). 'HNMROIA] anomeric S=4: signal(® 4.50)2) coupling
constant’} 8.8 Hz2 #A=EFonmg e BA%sIL U= A
o= YA o)) AAE BV vaLel] Bk 3
S syringin methyl etherZ 573314t}

IUE 2, 3 SN A deiRl ERott. 53], SHE
29) nectnadrin B $5F7-9) dEAR] BH2Z 4#A o,
methyl ¥ phyenyl7]9] vigkel] we} tgst o HHAE ol
th? S SIRHE 32 S5 B ohEh, thke A EelA
2o 2a¥s 21%, 8.3} phenylpropanoid 3-3=olv), 713
i, SRR 12 S5 ol AFe® FelEin

ReE SIFEE et Fuselge] A4FE # F5
FAE= ACATH HMG-CoA reductase, B8t e/} 2
%A= chitin synthase 1T €4 A3l &3}E ZF3I3THTable. 1).

ACAT TA9 AgolM, 7}t SIFMES 100 pgmie] s== A
35S o, 3HE 19] 60.0+12%, SFE 30] 27.2+0.9%
7izk Asfsle ALF Uit 4§ A5elA Zel B
3 ACAT AAIZAEZSL phytol®] 93.2£2.19% <A 22454} ¥
w3 o, wad w2 0T, 39kE 12 T Igkeol
el AtjFon =2 AT R HMG-CoA reductase
2% thelME, 4 EES 200 pug/mi] FEE A5
o, e 190 122402%2 JAlsks A= vkt
g, T3 FH chitin synthase T A S97& 5
3k A, 7 SRS 140 ugmie] FEE AsNS o, 3}
e 10] 42.6£0.9%, SIHE 3°] 4551 0.8%2 GAISH= AL
2 vehsltt o] vk, 3 %] 2 AHR 31E<l ursolic
acid®} oleanolic acid’} 280 pg/mPIM 200%3 =) A
Zhetal BAg 213 vlasle], AdHeR 2 oA #4S
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Phenylpropanoids from Myristica fragrans Houtt

Myoung-Chong Song, Eun-Mi Ahn, Myun-Ho Bang, Se-Young Kim', Yeong-Deok Rho!, Byoung-Mog Kwon’,
Hyun-Sun Lee’ and Nam-In Baek* (Biotechnology Graduate School & Plant Metabolism Research Center;
'Department of Oriental Medicinal Materials - Processing & Oriental Medicinal Materials - Processing Center,

KyungHee University, Suwon 449-701, Korea, *Korea Research Institute of Bioscience & Biotechnology, Daejeon 305-
333, Korea)

Abstract: Myristica fragrans Houtt were extracted in 80% aq. MeOH and solvent fractionated using CHCL,, EtOAc,
n-BuOH and water, successively. The n-BuOH fraction gave three phenylpropanoids through application of silica gel
column chromatographies. The chemical structures of the phenylpropanoids were determined by the interpretation of
several spectral data, including NMR and MS as meso-dihydroguaiaretic acid (1), nectandrin B (2) and syringin
methyl ether (3). Compound 1, which was first isolated from this plant by authors, showed inhibitory activities with
60.0£2.1% (100 pug/ml), 42.6+09% (140 ug/ml) and 12.220.2% (200 ug/ml) on ACAT(acyl-CoA:Cholesterol
Acyltransferase), chitin synthase III and HMG-CoA reductase (3-hydroxy-3-methylglutaryl coenzyme A reductase),
respectively. Compound 3 showed inhibitory activities with 27.2+0.9% (100 pg/mi), 45.5+0.8% (200 pg/m/) on
ACAT and chitin synthase III.

Key words: Myristica fragrans Houtt, meso-dihydroguaiaretic acid, nectandrin B, syringin methyl ether,
chitin synthase I, HMG-CoA reductase, ACAT
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