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Scheme 1 Host framework constructed by second-sphere coordination( A) and

guest molecule Myristicine from Ligustium sinense oliv(B)

2009-09-10 Ui ,2010-01-11 &[]
H XK B AR FIE 4 (20772054 ) BEBhm H
IR B, £, WFFE 015 E-mail : fguo@ Inu. edu. ens BFFE 5 ) < 431462 B (4 T A%



940 RE R AL %5 o527 %

(SRR ) BOANTR] 6 He A 221 70 A 25 ik (Scheme 1B) BeE UM, I 73 5~ 25 L 45 7 X
Bt o IR AR A BRI 7 B D AR A A B )y B A PR T — AR AR

1 SEEEssy

1.1 {UBFHSHR

X4 B A A (AU 50 =D A ) L IR TR IE 5 Perkin-Elmer Spectrumh BYZT AP 54
X (£ E PE A7) ; Mercury-Vx-300 BU 8 A% AR (S Varian 240 F]) 5 3% (HP) -5890-2 RIS AH (A,
TN (2[5 B4 ] ) 5 HPS890 AU fif 784 5 22 T 4G I 255 , Bruker D8 Advance B H Zfi#5 K XS24 5
(1&[= Bruker 23H]) , A ] Kugelrohr H.25 ZE 1845 .

A (T PR s R s 205 ) N, NN N -0 (o RS ) £ e ( Al mp 95 ~97 C) (I
Pt VR ER IR SEALEL FNTCKBRR N4 Ry o M aian] . SR FHAK R Z8 1K o
1.2 #EEHARN

FREL 500 g A K Hopy i I B T8 A FE R TR B3 B 45 19 1000 mL [543 ) i o A
TE IR KRR ZE AR 24 b, 4y B )2 FJCKBRRR AN T4, AR B (i BHIR P 7. 13 g, iR
1.43%

1.3 TRBREEAMLEFHIFF

BCARS> 1 NN N N DY (R R ETR AR ) & Y6 80 TR [ Ve B8 1Y 250 mL = [, 4K
YA 8 g NaOH 120 mL 7K, FFIIA 7 mL £, %, 212 THE 2 45 °C 3FE T 221230 30 mL X H AL
ALl 99% ) , FE e e 5 , R 2 95 °C iFkE i 4 h J5 , R A R % . CEEAEH, 7818 /K Ve Lk
APOREOR o 781 QTSR A, BB 25 5 R E Ik 18.7 ¢, 773 77. 9% ,mp 95 ~97 C,

FRELO. 5 g FCARs:+ N, NN N'-PU (G IR EL ) £ %, BT 100 mL BdRe A 30 mL S
GENHIN 4.5 mL RERRAP FLIEF, TN 0.5 g CoCly, 7 i 2 58 2 W, il 8¢ R BRIE Be A7 4k
(A),FEH.
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B AR E B —RERIE RO, ER(A)0.5 g, INAZN 1 g EAE LM, SRR, RS AT 5, 7%
HE R AR E A T EEAS d  F B A ERIR R IR . Rl S A i SR PRIAEOR , DABR 2 3R 1H 8% BA I 2% o,
B2 TR EEY) 0. 5926 g, mp 113 ~ 114 °C YK 39.5% .,

K F Kugelrohr 175 281845 , /7 B 25 W) Pk B2 i1k 22 41 5 o ARICL. 0 g &5 E F 10 mL
B, BRI 4 > Kugelrohr Jffi, 2% AEARYT, INEVE 120 °C, 281815 0. 124 g Jo MR, ok
12. 4% o P AR R AT EICR 7. 35% ST A 25 R A 0. 105% o R4 F R 507,10 g £
LEMIAE IR 0. 124 ¢ A SEERE R 0. 00065 mol , FI43114 0. 876 g FR AW 25 14 A 0. 00129 mol, %

FRPAF B ER A 5EARS T GBI EER I 201,
1.5 ERSBERRHR

FHARR 035 00 185 AR 7 T 1 43 8 M AL 43 iR AT B35 43 e A 95 B 445 HP-Ultra-1 (30 m x
0.32 mm x 1.0 um) , #7100 CH4G, f£FF 2 min, SX /5 L) 10 °C/min F+ % 280 C , 45 15 min, #2S7E
R 40 mL/min , FEAFE IR 280 °C, A TN #%IE A 300 °C, DX FE IS ERZEA 0. 4 L,
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Table 1 Major IR bands of the host, guest and their inclusion complex

Compound IR,o/cm™!
Ar Ar—H —CH, —CH; —C—0 c=C _NH*
Host 1616 3053 2921 2951
1517 3029 1442
1456 810 2862 1325 2597
Inclusion complex 1616 3054 2921 2952 1089 1632 2590
1517 3028
1451 812 2863 1321
Guest 1612 3079 2938 2975 1092 1634
1508 1434
1450 3060 2842 1358

451" H NMR ( DMSO,300 MHz) ,5:2.32 ~2.39(12H,s, ¥4 CH,) ,3.25 ~3.27 (1H,d, % {k
=(C—CH, ),3.39(4H,s, ¥4k CH,),3.79(1.5H,s, % {A—OCH,) ,4. 13(8H,s, /& CH,) ,5. 04 (1H,
m, %k H,C=) ,5.93(1H,s, /& Ar—45 ¥ CH,),5.93 ~6.46(1.5H, m, %k =CH— , Ar—H) ,
7.20 ~7.34(16H,m, 4k Ar) ,11. 32(2H,s, & NH) . BUrEBAHRE SRR, Eh 0T 5FIK5
TR SR EE R LRy 201, S E R TR B A5 R — 3

XFEAR A KHIE ALY 34T T XRD 2087, A 1 iR, E4K A B9 X FHERAT A 20/(°)
(I/I°):(1)13.248 (100.0), (2)17.721 (82.6),(3)7.343(77.5), (4)17.965 (40.3), (5) 11.751
(34.7),(6)26.713(31.6),(7)19.999 (29.2), (8)6.540 (27.6),(9)6.517(27.1), (10) 24. 102
(25.2) 44 33 TSI A E5 W X AT i A
20/(°) (I/I°): (1) 6.442 (100.0), (2) 19.485
(21.7),(3)26.169(19.5),(4)17.353(18.8),(5)
17.688 (17.9), (6)23.020 (17.7), (7) 22.029
(17.3),(8)23.638(16.7),(9)24.752(16.2),
(10)20.246(16. 1) , 34 28 DMl TS

S AR S A AN BA SR X AT SR, J b
SRR B i P ) A2 2 2 AT e a
IR ALY i, A8 2 MM IR AT E R R 5 TR ST TR TP
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Fig. 1 X-ray diffraction patterns of host A(a)
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TH G, UL, 284 IR \NMR fl PXRD (#4347
S5 R IR SR AL B R TR E Y .
2.2 EESBHEAELZBRLFASNRIE
FIZh S o B S AR R AL 2E 415 R A IRV H NMR A® € NMR #E 47 %fiE. IR (KBr),
o/cem” 23079 (v, 1) ,3006(v_¢ ) ,2937,2895 (v oy, v _cy,), 1635 (v ¢ ) ,1612,1508 (v_,,),1450
(Vociy0) » 1434 (v_y - ), 1242, 1194, 1133, 1092, 1047 (v, ey, » 45 P BE v o—cn,0) » 993,919
(v_cy) ;' H NMR (CDCl,, 300 MHz),8:3.28 ~3.30 (2H,d, J =6 Hz, =C—CH, ), 3.89 (3H, s,
—OCH,),5.05 ~5.11(2H,t,J =18 Hz, H,C=) ,5.93 (2H, s, Ar—4; F [if CH,) ,5.86 ~6.39(3H,m,
=CH— ,Ar—H) ;*C NMR(CDCl,,300 MHz) ,8:40. 165 (C-1") ,56. 399 (—OCH, ) , 101. 168 ( Ar—4; !
M CH,), 102.576 (C2),107.483 (C-6),115.778 ( C-3'),133.357 (C-1), 134.517 ( C4), 137. 291
(C2"),143.403(C-5),148.726(C-3) , 453K, 73 85 i A== 21 70 s A rh Y ) 5 ik B

and the inclusion complex(b)
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AN S i S Loy B ALY B AR R T A R AN 2 (181 3 B o SRR, AN i Y E B
b2 A A B IR E 2 ~ 20 min, 4341 7 6. 348 min (2. 1299% ) ,9. 840 min (60. 3679% ) ,10. 032 min
(4.2654% ), 10.498 min (5.2796% ), 11.248 min (2.8397% ), 11.398 min (5.1195% ), 12.282 min
(2.5391% ) ,12.382 min(3.2916% ) , H:rt, A G REMEAY AR ] A 9. 840 min, 544 60. 4% ., 1 14
Z5) 53 B HOR AL~ 4100 1 DR B BF ] 2y 9. 682 min, A 5 PR 57586 ik 14 % B 6F [ AHI W) & EL 5 B 42 e 2
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Fig.2 GC chromatogram of the volatile oil Fig.3 GC chromatogram of the separated volatile oil
of the Ligustium sinense oliv from the Ligustium sinense oliv
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Selective Isolation of Myristicine from Ligustium
Sinense Oliv by Second-Sphere Coordination
Inclusion Crystallization

LU Na, GUO Fang” , ZHAO Dan, TONG Jian, GUO Wen-Sheng
(College of Chemistry , Liaoning University ,Shenyang 110036 )

Abstract The first ligand of [ CoCl, ]*~ and the second ligand of protonated N, N, N', N'-tetra-p-methyl-
benzyl-ethylenediamine were used to construct a second-sphere coordination complex as the host framework.
Myristicine was selectively isolated from the volatile oil of Ligustium sinense oliv by the inclusion crystalline
method as the guest molecules. IR, NMR, X-ray diffraction were used to determine the structure of the
inclusion complex, and the host-guest molar ratio in the complex was found to be 2:1. The myristicine was
isolated from the inclusion complex via Kugelrohr vacuum distillation technique and was characterized by IR,
NMR and GC. According to the result of GC, the content of myristicine in the volatile oil of Ligustium sinense
oliv 1s 60. 4% , and the purity of isolated myristicine reaches 100% .

Keywords second sphere coordination, myristicine , volatile oil of Ligustium sinense oliv, isolation , inclusion

crystalline method



