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Lignans from Myristica fragrans
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Abstract — The phytochemical study of nutmeg, the seeds of Myristica fragrans Houttuyn (Myristicaceae) led to the iso-
lation of three lignans, safrole (I), macelignan (III), and a 3,4 : 3',4"-bis(methylenedioxy)lignan (II). The compound II was
identified by a mixture (1:1) of (85, 8R)- and (8S, 8S)-forms of bis(3, 4-methylenedioxy)-8, 8-neolignan by ‘H-, *C-NMR
and 'H-'H COSY spectral data. The compound II was isolated for the first time from Myristica fragrans.
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"H-NMR % BC-NMR spectrat= Varian Gemini 20002] 300
MHz % 75MHz spectrometer 2, MS spectrat Hewlett
Packard HP 5985B mass spectrometer 2, IR spectrat™™ JASCO
FT/IR-5300 spectrometer® 73351t} 5 9 ZHI20E
Z98 SiE 152 Ve Aok 17 v 555 ARSI
o} Y A2 rtE 7794 silica gl Kiesel gel 60(70~230
and 230~400 mesh, ASTM Art. 7734 and 9385, Merck)Z A}
2315131, Molecular sieve column chromatography 2 Z3#1=
Sephadex LH-20(Pharmaciays AF2315t}h. TLC plate= Kiesel
gel 60F,s, precoated plate(Art. 5554, Merck)E A3t
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SFT 22 225 kgS w5 [2 3UIHY 53] A4 vt
B S28l0] dojxl F2de A9 EEsle] 1125 keo e
22 A9}, weke A S chloroform™} E& $23}0] chloroform
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=& 53] 4255 g9 chloroform AAZ A} Chloroform
A% IN NaOH 4840 2 HEA7) T-F hexane® E F23}
o] hexaneZS HE3I] ¢k 50 g2 hexanedAE ALt

Hexaned|~& hexane/EtOAc(30 : 1914 5: 17FX]12] gradient)
£3-2r)2 silica gel column chromatographyE A A|5Fe] 67)
9] - H1~-H6E ¥t £3 H1 ¥ H2E 747} hexane/
EtCéc 30: 13} 20:19) &9Z o}/ silica gel chromatography
£ £ A5 compound 1(1.85 g)¥} compound II(0.54 g)&
ATh 3 H5(8.27 9)F Sephadex LH-20(-2-1) : #lgh-E)ol A
gel-fi trationd}] compound I(5.25 gY5 A3}, 2 HE(12.65
27 sther® AAAsR] 9A] compound I(9.47 gZ AT

Compound I - (safrole)-slightly yellow oil, Ivan'Z: (KBr) :
3075, 1503, 1439, 1246, 1042, 995, 934, 808, 774, 'H-NMR (®,
CDC(1) : 3.30 (2H, d-like, /=6.6 Hz, H-7), 5.03 (1H, t-like, /=1.5
Hz, F4-9), 5.05~5.10 (1H, m, Hp-9), 5.85~6.00 (1H, m, H¢-8),
5.92 (2H, s,-0CH,0-), 6.61~6.65 (1H, m, H-6), 6.67~6.69 (1H,
m, H-2), 6.74 (1H, d, /=8.1 Hz, H-5)

Compound II - [3,4:3, 4‘—bls(methylened10xy) lignan]-colorless
oil, [312° =0 (¢, 0.2 in CHCly), IRV"™, (KBr) : 1502, 1489, 1246,
104G, 330, 808, 772, MS m/z (%) : 326 M*, CygH,,0,] (18), 135
[CgH,;0,71(100), *H-NMR (8, CDCl,) (See Table I), *C-NMR (3,
CDCl.) (See Table II).

Compound TII - (macelignan)-colorless prisms, mp 70 ~72°C,
[]2’ =+5.3°%c, 2.0 in CHCly), FeCly(green), Ivan“;X (KBr) :
3466 'OH), 1514, 1489 (aromatic), 1246, 1038, 931(OCH ,0),
1267 1217 (C-0), 772, MS m/z (%) : 328 [M*, CyH,,0,] (32),
137 [ gHy0,1(100), 135 [CgH, 0,1 (63), H-NMR (3, CD;0D)
: 0.81(3H, d, /=6.6 Hz), 0.83(3H, d, /=6.6 Hz); 1.64~1.78 (2H,
m, H-3/8); 2.22 (1H, dd, /= 9.2, 13.5 Hz), 2.28(1H, dd, /=9.0
13.2 Fz, H-7b/7b), 2.699 (1H, dd, j=4.5, 13.2 Hz), 2.701 (1H,
dd, /=5.7, 13.5 Hz, H-7a/7a); 3.80(3H, s, OCHy); 5.86(2H, s,
OCH, J); 6.57(1H, dd, /=1.8, 7.8 Hz), 6.60(1H, dd, J=1.5, 7.8
Hz, H-6/6"; 6.63(1H, d, /=1.5 Hz), 6.66(1H, d, /=1.8 Hz, H-2/
2): 6.39(1H, s), 6.71(1H, s)H-5/5), C-NMR(, CD,0D) :
165(Cy), 166(CH,)C-9/9), 39.6(CH,), 40.0(CH,)(C-7/7), 40.3
(CH), -0.5(CH)(C-8/8", 56.3(-OCHy), 102.0(-OCH,0-), 108.8(CH),
110.3CHY(C-2/2), 1136(CH), 1159CHXC-H5), 122.6(CH),
123.0(CH)(C-6/6), 134.7(C), 137.0(C)(C-1/1), 145.4(C), 147.0(C)

(C-4/=", 148.8(C), 149.0(C) (C-3/3)
dEds ¢ ug
ST g SoM Z2E2XE B diste] HE
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Fig. 1 - Stuctures of Compounds I~III from Myristica fragrans.

& It Hexane T80l tisll FEE2E AAStd 359
E2& EEEith
Compound & o2 dojz o o|72 R AHE A
aromatic(1503, 1489 cm ™% vinyl7] (995, 934 cm™)0] EXS
ok 4= 919ith. 'H-NMR A#IEH6A 3709) aromatic proton®]
66.61~6.65(1H, m), 66.67~6.69(1H, m), 86.74(1H, d, J=8.1
Hz)2 JERIEE benzened] 1,349 3712 2877 &
< & F 913, 85.92¢2H, s)°lA -OCH,0-, 83.30(2H, d-like,
J=6.6 Hz)*l~A CH, 2 §5.03(1H, t-like), 85.05~5.10(1H, m),
85.85~6.00 (1H, m)2] ABC system?] SAE & 4 3IGIH(Fig.
1). o] 272 5¥] Compound I safrolee & 4 U
Compound IE Hdoz dojzion IR AHEFHA
aromatic(1502, 1489 cm™)¢] EAE & F YUtk 'H-NMR &
HEHM F 78] CHy717} 80.81(6H, d, J=6.9 Hz)ell UEek
wom, o] CHy7lel 4249 CH 27H2H, m)7} 'H-'H COSYel
A FZF)IL, o] CHell 928% 2782] CH, proton©] Z}2} 82.25
(1H, dd, J=13.2 and 9.3 Hz)/82.71(1H, dd, /=13.2 and 5 Hz)
¢} 8234 (1H, dd, /=135 and 8.3 Hz)/62.55(1H, dd, /=6.0
and 13.5 Hz)°lA Jeltth(Table D). 8591 ¥ 8592004 2zt
singlet®] -OCH,0- 2717} BPon w3t 1,349 A&7} A=
5 439 benzene?| 6712] o) tisted H-2/H-27F 86.58(2H,
d, J=1.8 Hz)*ll A, H-5/H-57} 86.70(1H, d, /=8.1 Hz), 86.73
(1H, d, /=7.8 Hz)°llA, H-6/H-6'7} 86.54(1H, dd, /=7.8, 1.8
Hz), 86.62(1H, dd, /=8.1, 1.8 Hz)olq Ueld-g & 4 A
o]213l A¥}ZHE] Compound IE= bis(3,4-methylenedixoy)-
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Table I-'H-NMR data of Compound I and its Related Compounds

I A* (85, 8R) 1* (8S, 8S)
2, 2 658 (2H, d, /=18 Hz) 667 (2H, d, J=1.6 Hz) 6.57 (2H, brs)
, 6.70 (1H, d, /=8.1 Hz) _ _
55 673 (H. d 7=78 I 6.76 (2H, d, J=7.8 Hz) 6.69 (H, d, /=8.0 Hz)
, 6.54 (1H, dd, /=7.8, 1.8 Hz) _ _
6, 6 662 (H. dd =81 18 Hy 651 (2H, dd, /=7.8, 1.6 Hz) 6.53 (2H, brd, /=8.0 Hz)
, 225 (1H, dd, J=13.2, 9.3 Hz) _ _
7a, Ta 234 (K. 4 T~135. 83 1) 229 (2H, dd, =134, 9.3 Hz) 2.33 (2H, dd, J=14.0, 8.0 Hz)
255 (1H, dd, J=13.5, 6.0 Hz) _ _
7, Tb 271 (H. 4 J=132, 5.0 Hy) 274 (H, dd, =134, 4.8 Hz) 254 (2H, dd, J=14.0, 6.0 Hz)
, 8 173 @H, m) 1.76 (2H, m) 172 (H, m)
9,9 0.81 (6H, d, J=6.9 Hz) 0.86 (6H, d, J=6.7 Hz) 0.80 (6H, d, J=8.0 Hz)
591 (2H, s)
OCH,0 292 GH. & 590 (4H, s) 590 (4H, s)

*A and 1 : Machilin A” and compound 1%, respectively.

8 8-lignanl& F4E & St o] EF2 MS AHEHo|A
M™0] m/z 326(CyHp0NA VR O™, m/z 13500 M Tl
~] CHyCH=CHCHj radicalo] A 4471 o12(CgH,0,7 0] 1+
BE R 99 727} elgdte & & it w3 BC-NMR
A 7 4] CH,(513.80, 16.09), T %2 CH(838.16, 39.37), F
9] CH,(839.00, 41.11), 5 <] -OCH,0-(5100.66, 100.68)°]
UER O n benzene o} ALEHE CH ¥ C £°] 47 3719
peak’} F 4 el 2 Compound IR Yol 435 72
7t BbgEhe & 5= QdQltH(Table ). o) 3RHE-L- 2348 ¢ 8)ell

Table II - *C-NMR data of Compound H and its Related compounds

chiral center’} 912.™(8S, 8R)-form< austrobailignan 5
(Austrobaileya scandens®) 3-5)T} o8} TS 725 712
machitin A” Machilus thunkergii®] 2357} 4814 A7 =3t
85-8S)-forme E3E 1Y WMyristica dactyloides®) A3E)0) e
2 Yot B Aol dojxl FFEL o]57 'H-NMR¥} PC-
NMReJA EE S cH(Table T Z D).

Compound IIE B)E3}% austrobailignan 5% (machilin A”)9}
compound 188 2% 53} bis(3 4-methylenedioxy)phenyl 7]
2 g A 7k glor 88§49 2 Fof chiral center7} ¢
= isomer=°] tHFig. 1). (85,8R)-form¢! austrobailignan 5+
(BR8S)-forme =% X7+ erythro 722 meso-forme] ™,
(85,8S)-formg! compound 182 threo T2E 7=t} TR o)
o] B31¥ lignan 31EHE2] alkyl carbonoll #ét *C-NMR data
Aol o5t Table o] QoFst whe} Zo] 99.C:
erythro(mesoZ )72l SloiA 8156.86~16.17 M A viet
Un threo 72U %% 613.61~13.81 HolN Jeha, 7,7-
C= erythro(mesoE )72l QoA 838.92~39.04 £l ¢llA]
Ve threo T2 7% 840.76~41.10014 veh}= Ao
g 2usa Qh? o) A#sl Compound II¢] BC-NMR data
€ vlwsled 2 u] Table MolA viebd wigl 220} compound I
= machilin A(=austrobailignan 5)$} compound I¢] E3-EQle

Table III - ®C-NMR Spectral Data of Alkyl Carbons of Some

Lignans
Configuration® Compounds
C Erythro A* 1*
(meso) Threo (meso) (threo) H

I A* (85, 8R)  1* (85, 89)
LT e 1356 135.4
2, 2 Torea 108.0 109.2
3,3 Lo 1455 147.3
44 e 1475 145.4
5 5 o2 109.3 107.9
6, 6 28 1217 1217
7,7 oo 39.4 411
8 8 Sas 39.0 38.1
9, 9 i 16.1 13.8
OCH,0 Too-c8 100.7 1006

9,9 15.86~16.17 13.61~13.81 16.1 13.8 16.09, 13.80
7,7 3892~39.04 40.76~41.10 394 41.1 39.00, 41.11

*A and 1 : Machilin A” and compound 1%, respectively.

*A and 1 : Machilin A” and compound 1%, respectively.
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& 32 9)om compound 2] 'H-NMR data(Table I)$} *C-
NMR data(Table 3= machilin A} compound 2] Z}2}+2] data
£ 1% RAY FdEE ¢ F U = compound IE
(88,8 R)-form} (8S5,8S)-form¢] F3tEolr 1 Egm&-e BC.
NMRAM peak®] =o] HIEE Hol ¢k 1:1 o]t} Compound
= 35 7ol AEoz B ol o3 dal=deh
Compound IIk= F49] Z2i& A3 0= A on FeClel 9
& 3 ESAM-S-E JeRIch IR 2FEHNA 3466 cm™
X QH7], 1514, 1489 cm A aromatic ring@} 1246, 1038,
931 cm ol 4] methylenedioxy”]12] EA4E & & Agch H-
NMR CD,0D) AFEHe|M F 7§¢] methyl”]7} 50.81(3H, d,
J=6. Hz), 80.83(3H, d, J=6.6 Hz)elA Vel o1 o] methyl
710l AAW F /MY CH(S1.64~1.78, 2H, m)7} 'H-'H COSY
ojr E1=i3iTh. o] CHol 98% 5 712 CH, proton®] 242}
82.22 1H, dd, /=135 and 9.2 Hz)/82.701(1H, dd, /=13.5 and
57 =2)9} $2.28(1H, dd, J=13.2 and 9.0 Hz)/52.699(1H, dd,
J=13.2 and 4.5 Hz)llX WeRTh & 719 methoxy”]7}+ 83.80
(3H, s)°tA, & 712l methylenedioxy”17} 85.86(2H, s)ollA v}
Ebstcl. 6709) aromatic proton®) 86.57~6.71914 &= i),
BCMROAA 2709] methyl?] (8165, 16.6), & 4] CH,(839.6,
40.0, 3 2] CH(840.3, 40.5), 3+ 71S] OCH4(856.3), &+ 71<]
OCH,J(5102.0), Al #42] CH(5108.8, 110.3; 1136, 115.9; 1226,
1230, ] %] C(8134.7, 137.0; 145.4, 147.0; 148.8, 149.0)7}
a5 MS AFEHA M*7L m/z 328 (CgHpu0p)00A
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