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Synthesis of betulin amine derivatives

FENG Zhen, LI Jinlian, SHEN Xifeng, HAN Rongbi”
( College of Science s Yanbian University, Yanji 133002, China )

Abstract: In ord In order to further develop and utilize betulin derivatives, betulin was uesd as the starting ma-
terial, 31 betulin amine derivatives include 28-O-[ 2-(pyrrolidin-1-yD acetyl ]-betulin(2a) , 28-O-[ 2-(piperidin-
1-yDacetyl]-betulin(2b) , 28-O-[ 2-(morpholin-4-yD acetyl ]-betulin(2¢) , 28-O-[ 2-(piperazin-1-yl) acetyl]-bet-
ulin(2d), 28-O-(Dimethylaminoacetyl)-betulin(2e), 28-O -(Diethylaminoacetyl)-betulin(20), 28-O -(Diprop-
ylaminoacetyl)-betulin (2g), 28-0O-(Dibutylaminoacetyl)-betulin(2h), 28-0O -(Dihexylaminoacetyl)-betulin
(21, 3,28-Di-O-[2-(pyrrolidin-1-yD acetyl -betulin(4a) , 3,28-Di-O-[2-(piperidin-1-yD) acetyl -betulin(4b) ,
3,28-Di-O -[ 2 -(morpholin-4-yl) acetyl ]-betulin (4¢), 3,28 -Di-O -[ 2 -(piperazin-1-yl) acetyl J-betulin (4d) ,
3.,28-Di-O-(Dimethylaminoacetyl)-betulin(4e), 3,28-Di-O -(Diethylaminoacetyl)-betulin(4f), 3,28-Di-O -
(Dipropylaminoacetyl)-betulin(4g) s 3,28-Di-O -(Dibutylaminoacetyl)-betulin(4h), 3,28-Di-O -(Dihexylami-
noacetyl)-betulin(4i) , 3-O-[2-(pyrrolidin-1-yl) acetyl J-betulin(6a), 3-O -[ 2 -(piperidin-1-yl) acetyl ]-betulin
(6b), 3-O-[2-(morpholin-4-yl) acetyl]-betulin(6¢c) , 3-O-[2-(piperazin-1-yl)acetyl]-betulin(6d) , 3-O-(Dime-
thylaminoacetyl)-betulin (6e), 3-0O-(Diethylaminoacetyl)-betulin (6{), 3-O-(Dipropylaminoacetyl)-betulin
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(6g)» 3-0 -(Dibutylaminoacetyl)-betulin(6h), 3-O -(Dihexylaminoacetyl)-betulin (6i), 30 -(1-pyrrolidine)-
betulin(9a) , 30-(1-piperidine)-betulin(9b), 30-(4-morpholine)-betulin(9¢), N, N’-Di-(30-betulinyD) pipera-

zine(9d) were obtained by modifying C-3, C-28 and C-30 of betulin, and their structure was confirmed by

'"H-NMR, ®C-NMR, FT-IR and MALDI- TOF-MS,

Keywords: betulin; derivative; secondary amine; diamine; acylation; amination
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W IR 1 . R T e . £ T OH L DU A ek
M | DU S ALK . £ TR B L S (300 ~400 H) .4 F
i, 245 42 T Ak 2 3R A PR A A s SRS . R e
A2 R I I AT BR A W) s oK R B L = & B
AR AN L E X B AR R R R T N
TR 3 6 S0 P o K T R 8 R 2 R A R A
Al s T H e A G AE A ARES T I AR S 2R AR O
FH 3 T IR A7 25 .
1.2 BEHFE
1.2.1 RIMLEW 2.4.6 HE K

FHE AR T FR MEARS K Cfe G P Ll DX T HE AR
PSR B ] iR 1.3.5 F1 7 ok [ ko
o R A A I AR I ALK RS i 20 VA 1Y
HEl A 1.3.5 F1JC K Bk BR 1 & T 50 mL B IS 4%
P, IR BEFE 5 min J5 AP RE  IF 4k S AE = R
TR RN Y Ok (SO A K 7E 80 °C Il A
HRE R RV R s A e 2
1% £ TRV A Ja K U 3 WK SR Ja FH AT Bk R TR &
i 1A 22 5 = G0 e A0 P P OR R IR AT VR R 814k
G 2.4.6 A KL LI 1.

CHACN

d e f g h i
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Bl1 ZRFEEW2.4.6 HEREE

28-0 —[2— (ML ke —1 - FE) 20 Pk 3 ) —HE A iz
(2a) HOEA; Ri=0.49, VCAIHED : V(LR
ZME)=2:1; IR(KBr.cm '):3 429, 2 945,
2871,1736,1641,1 187, 1 005,882; 'H NMR
(300 MHz,CDCL,) : 6 4.70(1H,s), 4.60(1H,s) ,
4.35(1H.d,J =10.2 Hz), 3.93(1H.d, ] =10.2
Hz), 3.40(2H,d,J=4.8 Hz), 3.16~3.24(1H,m) ,
2.70(4H,s), 2.40~2.50 (1H, m), 1.69 (3H, s),
1.27(3H,s), 1.04(3H,s), 0.98(3H,s), 0.84(3H,
$),0.77(3H,s); TOF-MS: m/z 554 M+H]".

28-0 —[2-(WRHE-1-3) £ Mk ] HE A BE
(2b) A EEK; R =0.29, V(A MED : V(LR
LHE) =4 ¢ 1; IR(KBr, cm ') : 3 448, 2 940,
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1738,1 642, 1 178, 1 108, 883; 'H NMR (300
MHz,CDCly): 6 4.71(1H,s), 4.70(1H,s), 4.35
(1H,d,J=10.5 Hz), 3.91(1H,d,J =10.5 Hz),
3.15~3.28(3H, m), 2.38~2.64(5H,m), 1.69
(3H,s),1.27(3H,s),1.04(3H,s),0.98(3H,s),
0.84(3H,s), 0.77(3H,s); TOF - MS: m/z 568
[M+H]".

28-0 —[2 - (N —4 — F) 2 k3 ] #E K iz
(20)  FIMEA; R =0.27, VUGB : V(2
LTE) =2+ 1; IR(KBr, cm ') : 3 481, 2 946,
1744,1641,1 193, 1 117, 883; '"H NMR (300
MHz,CDCl;): 6 4.70(1H,s), 4.61(1H,s), 4.37
(1H,d,J=10.8 H2), 3.92(1H.d,J =10.8 Hz),
3.72~3.84(4H,t, ] =4.8 Hz), 3.13~3.32(3H,
m), 2.61(4H,d,J=5.1 Hz), 2.37~2.54(1H,
m),1.69(3H,s),1.27(3H,s), 1.04(3H,s),0.98
(3H,s),0.84(3H,s), 0.77(3H,s); TOF - MS;
m/z 570 M-+H]".

28-0 -[2-(WRWz—1-3&) £ k3 ] #eE ARz
Qd)  AGEEK; R =0.23, V(ZIRZEE) : V(H
fE)=1:1; IRCKBr,em '):3238,2941,1748,
1642,1 183, 1 157, 880; 'H NMR (300 MHz,
CDCly): 6 4.70(1H,s), 4.60(1H,s), 4.35(1H,d,
J=10.8 Hz), 3.91(1H,d,J =10.8 Hz), 3.13~
3.33(3H.m), 2.95(4H.t,] =4.8 Hz), 2.57(4H,
d.J=2.1 Hz), 2.38~2.52(1H, m), 1.69(3H.s),
1.26(3H.s), 1.04(3H,s), 0.98(3H,s), 0.83(3H.,
$),0.77(3H,s); TOF-MS: m/z 569[M+H]".

280 (W& B O Wt H) - HERBE (2¢) T
W Ri=0.08, VA HED : V(LR LR =
4+ 1; IR(KBryem '):2930,1732,1643,1462,
1381,1 175,11 101, 883; 'H NMR (300 MHz,
CDCly): 6 4.68(1H,s), 4.58(1H,s), 4.51~4.54
(1H,m), 4.29(1H,d,J=11.0 Hz), 3.86(1H,d,
J=11.0 Hz), 3.32(4H,d,J =5.8 Hz), 2.52~
2.57(8H,m), 2.43~2.48(1H,m), 1.68(3H,s),
1.02(3H,s), 0.96 (3H,s), 0.89(3H,s), 0.87
(3H,s),0.87(6H,s), 0.83(6H,s); "*C NMR(75
MHz,CDCl,): 6 14.1, 14.8, 16.1, 16.2, 16.8,
18.2,19.2, 20.9, 22.7, 23.9, 25.2, 27.1, 27.6,
28.1,29.6,29.9, 31.9, 34.2, 34.7, 37.1, 37.7,

37.8,38.5, 41.0, 42.8, 46.4, 47.8, 48.9, 50.3,
54.6,54.7,55.2,55.4,62.7,81.07,110.0, 150.2,
171.7,172.3.

28-0 (ZZHABECWHED HEREEC2D TG
BWAR; Ri=0.21, VCAIED : V(LR R =
4:1; IR(KBr,em '):2930,1732,1643,1462,
1381,1 175, 1 101, 883; 'H NMR (300 MHz,
CDCly): 64.68(1H,s), 4.58(1H,s), 4.51~4.54
(1H,m), 4.29(1H,d,J=11.0 Hz), 3.86 (1H.d,
J=11.0 Hz), 3.32(4H,d, ] =5.8 Hz), 2.52~
2.57(8H,m), 2.43~2.48(1H,m) . 1.68(3H,s),
1.02(3H,s), 0.96 (3H,s), 0.89(3H,s), 0.87
(3H.s),0.87(6H,s),0.83(6H,s); “C NMR(75
MHz,CDCly): 6 14.1, 14.8, 16.1, 16.2, 16.8,
18.2,19.2, 20.9, 22.7, 23.9, 25.2, 27.1, 27.6,
28.1,29.6, 29.9, 31.9, 34.2, 34.7, 37.1, 37.7,
37.8,38.5, 41.0, 42.8, 46.4, 47.8, 48.9, 50.3,
54.6,54.7,55.2,55.4, 62.7, 81.0, 110.0, 150.2,
171.7,172.3.

280 (ZNAHE OB -HAREE(2g) TG
AR Ri=0.08, VOB : V(LR LR =
20 ¢+ 15 IRCKBr,em ') :2930,1732,1643,1462,
1381,1175,1 101, 883; '"H NMR (300 MHz,
CDCly): 64.68(1H,s), 4.58(1H,s), 4.51~4.54
(1H,m), 4.29(1H,d.J=11.0 Hz), 3.86 (1H.d,
J=11.0 Hz), 3.32(4H,d, ] =5.8 Hz), 2.52~
2.57(8H,m), 2.43~2.48(1H,m) . 1.68(3H,s),
1.02(3H,s), 0.96 (3H,s), 0.89 (3H,s), 0.87
(3H,$),0.87(6H,s),0.83(6H,s); *C NMR(75
MHz,CDCl,): 6 14.1, 14.8, 16.1, 16.2, 16.8,
18.2,19.2, 20.9, 22.7, 23.9, 25.2, 27.1, 27.6,
28.1,29.6, 29.9, 31.9, 34.2, 34.7, 37.1, 37.7,
37.8,38.5, 41.0, 42.8, 46.4, 47.8, 48.9, 50.3,
54.6,54.7,55.2,55.4, 62.7, 81.0, 110.0, 150.2,
171.7,172.3.

28O0 (ZTHAECHE HEARRE(2h) TG
W ; R, =0.20, VCAIEL : V(LR LTR) =
4:1; IR(KBryem '):2930,1732,1643,1462,
1381,1175,1 101, 883; '"H NMR (300 MHz,
CDCly): 6 4.68(1H,s), 4.58(1H,s), 4.51~4.54
(1H,m), 4.29(1H,d,J=11.0 H2), 3.86 (1H.d,
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J=11.0 Hz), 3.32(4H,d,J =5.8 Hz), 2.52~
2.57(8H,m), 2.43~2.48(1H,m), 1.68(3H,s),
1.02(3H,s), 0.96 (3H,s), 0.89(3H,s), 0.87
(3H,s),0.87(6H,s),0.83(6H,s); *C NMR(75
MHz,CDCl,): 6 14.1, 14.8, 16.1, 16.2, 16.8,
18.2,19.2, 20.9, 22.7, 23.9, 25.2, 27.1, 27.6,
28.1,29.6,29.9, 31.9, 34.2, 34.7, 37.1, 37.7,
37.8,38.5, 41.0, 42.8, 46.4, 47.8, 48.9, 50. 3,
54.6,54.7,55.2, 55.4, 62.7, 81.0, 110.0, 150.2,
171.7, 172.3.

280 (A B W F) -HEARBE(21) TG
R R =0.39, V(A MED) : V(LR LB =
4:1; IR(KBryem '):2930,1732,1643,1462,
1381,1175,1 101, 883; '"H NMR (300 MHz,
CDCly): 6 4.68(1H,s), 4.58(1H,s), 4.51~4.54
(1H,m), 4.29(1H,d,J=11.0 Hz), 3.86 (1H.d,
J=11.0 Hz), 3.32(4H.d,J =5.8 Hz), 2.52~
2.57(8H.,m), 2.43~2.48(1H,m), 1.68(3H,s),
1.02(3H,s), 0.96 (3H,s), 0.89(3H,s), 0.87
(3H,5),0.87(6H,s),0.83(6H,s); *C NMR(75
MHz,CDCl;): & 14.1, 14.8, 16.1, 16.2, 16.8,
18.2,19.2, 20.9, 22.7, 23.9, 25.2, 27.1, 27.6,
28.1,29.6, 29.9, 31.9, 34.2, 34.7, 37.1, 37.7,
37.8,38.5, 41.0, 42.8, 46.4, 47.8, 48.9, 50.3,
54.6,54.7,55.2,55.4, 62.7, 81.0, 110.0, 150.2,
171.7, 172.3.

3,28~ -0 -[2-(mtugbe—1-38) L Mk AL |-#E
KEE(4a)  ToOWAE; Ri=0.22, VA MEE + V
(ZMRZHE) =2+ 1;IR(KBroem '):2949,1745,
1641,1182,1 158, 881; '"H NMR (300 MHz,
CDCly): 6 4.70(1H, s), 4.52~4.68 (2H, m),
4.36(1H,d,J=11.1 Hz), 3.92(1H,d,J =11.1
Hz), 3.42(4H,d, J =3.9 Hz), 2.74 (8H, s),
2.37~2.56(1H,m), 1.69(3H,s), 1.27(3H.,s),
1.04(3H,s), 0.98 (3H,s), 0.86 (3H,s), 0.84
(3H,$); TOF-MS:m/z 665[M+H]".

3,28 0O -[2-(WRME-1- %) £ k3L J-HEA
B (4b)  JoWA; Ri=0.28, V(AL : V(L
RZME) =4+ 1; IR(KBr,ecm '): 2 936,1 748,
1643,1 175, 1 130, 883; '"H NMR (300 MHz,
CDCly): 64.70(1H,s) , 4.48~4.68(2H,m) . 4.36

(1H.d.J=11.1 H2), 3.90(1H.d.,J =11.1 Hz),
3.21(4H,d,J=7.2 Hz), 2.25~2.70(9H, m) ,
1.69(3H,s), 1.27(3H,s), 1.04(3H,s), 0.98(3H,
$),0.85(6H,s); TOF-MS: m/z 693[M+H]".

3,280 [ 2-(Mhfk— 4 —FL) Z MR HL J-HEA
B (4e)  ToWAR; Ri=0.23, V(D : V(L
MRME) =2 1; IR(CKBroem ') : 2949, 1 745,
1641,1 192, 1 117, 868; 'H NMR (300 MHz,
CDCl,): 6 4.70 (1H,s), 4.50 ~4.64 (2H, m),
4.37(1H,d,J=11.1 Hz), 3.90(1H,d, J =11.1
Hz), 3.78(8H.t,J =3.9 Hz), 3.25(4H.,d, ] =
7.5 Hz), 2.63(8H.,d,J =3.3 Hz), 2.38 ~2.52
(1H.m), 1.69(3H,s), 1.27(3H,s), 1.04(3H,
$),0.98(3H,s), 0.86 (3H,s), 0.85(3H,s);
TOF-MS:m/z 697[M+H]" .

3,280 [ 2-(WRIE-1-%) £ k3 J-HEA
BE(4d) HEFEER; R =0.18, V(=& H L) : V
(@) =5+ 1; IR(KBr,cm '): 3424, 2 946,
1743,1 637, 1 183, 1 014, 883; 'H NMR (300
MHz,CDCl;): 6 4.70(1H,s), 4.51 ~4.67(2H,
m), 4.37(1H,d, J=11.7 Hz), 3.91(1H,d, ] =
11.7 Hz)», 3.23(4H.d,J=8.7 H2), 2.98(8H,s) ,
2.61(8H,s,J=2.1 Hz), 2.22~2.51(3H, m),
1.70(3H,s), 1.05(3H,s), 0.99 (3H,s), 0. 86
(9H,s); TOF-MS: m/z 695[M-+H]".

3,28~ -0 (W & 4T L) - HE K i
(4e) WM Ri=0.22, V(L HED : V(LR
W) =2+:1; IR(KBr,em '):2 945, 1 742,
1641,1456,1 389,1196,1 103, 883; 'H NMR
(300 MHz,CDCl3): 6 4.66 (1H,s), 4.51~4.56
(2H,m), 4.31(1H,d.J=11.1 Hz), 3.88(1H.d,
J=11.1 Hz), 4.11~4.23(4H, m), 2.30 ~2.46
(12H.m), 1.68(3H,s), 1.04(3H.s), 0.94(3H,
$)50.82(9H,s); ¥C NMR (75 MHz,CDCl;) : &
14.8, 16.0, 16.2, 16.6, 18.2, 19.1, 20.8, 23.8,
25.2,27.1, 28.0, 29.6, 29.8, 34.1, 34.7, 37.1,
37.6,37.8, 38.4, 41.0, 42.8, 45.3, 45.4, 46.5,
47.8,48.8, 50.3, 55.3, 60.4, 60.5, 62.9, 81.1,
110.0, 150.1, 170.6, 171.2.

3.28- -0 (LRI LI MR UD
THEWAE; R=0.22, V(AED : V(ZR O
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lig)=2:1; IR(KBr,em '):2939,1730,1641,
1456,1381,1184,1093,883; 'H NMR(300 MHz,
CDCly) : 6 4.69(1H,s), 4.59(1H,s), 4.51~4.54
(1H,m),4.30(1H,d,J=11.1 Hz),3.88(1H,d,
J=11.1 H2),3.27(4H.,d., ] =6.0 Hz),2.57(8H,
t,J=7.8 Hz),2.44~2.49(1H,m),1.69(3H,s),
1.03(3H,s),0.97(3H,s),0.88(3H,s),0.93
(6H,s),0.91(6H,s),0.85(6H,s); *C NMR(75
MHz,CDCl;): 6 12.3, 14.8, 16.1, 16.2, 16.7,
18.3,19.2, 20.9, 23.9, 25.2, 27.1, 28.1, 29.6,
29.9,34.2, 34.7, 37.1, 37.7, 37.9, 38.5, 41.0,
42.8,46.5, 47.8, 48.9, 50.4, 53.7, 53.9, 55.4,
62.9, 81.3, 110.0, 150.2, 171.8, 171.2.

3,282 -0 (N &= HE O 5L —#e K
(4g)  TOWAK; R =0.22, V(A THED : V(LR
ZME) =2+ 1; IR(KBr.cm '):2 955, 1 730,
1643,1 460, 1 383,1180,1 096, 978; 'H NMR
(300 MHz,CDCly) : 6 4.68(1H,s), 4.59(1H,s),
4.49~4.54(1H,m), 4.30(1H,d.,J =11.1 Hz),
3.87(1H,d,J =11.1 Hz), 3.28(4H,d,J =6.9
Hz),2.54(8H,t, ] =7.8 Hz), 2.39~2.48 (1H,
m), 1.68(3H,s),1.03(3H,s),0.97(3H,s),0.90
(6H,s),0.87(6H,s),0.85(9H,s); "C NMR(75
MHz,CDCl;): 6 11.8, 14.8, 16.1, 16.2, 16.8,
18.3,19.2, 20.8, 21.0, 23.9, 25.2, 27.1, 28.1,
29.7,29.9, 34.2, 34.7, 37.2, 37.7, 37.9, 38.5,
41.0,42.8,46.5, 47.8,48.9, 50.4, 55.2, 55.5, 56.5,
56.6,62.7, 81.1, 110.0, 150.2, 171.5, 172.2.

3:28- 2 -0 (T & OBt —HE R BE
(4h) T R =0.22, VCHIMED = V(LR
M) =2+ 1; IR(KBr,cm '):2 953,1 730,
1643,1460,1 381,1176,1 098, 883; 'H NMR
(300 MHz,CDCly) : 6 4.69(1H,s), 4.59(1H,s),
4.49~4.55(1H,m), 4.30(1H,d,J =11.0 Hz),
3.88(1H,d,J=11.0 Hz), 3.33(4H,d,J =6.1
Hz),2.57(8H,t, ] =7.8 Hz), 2.40~2.49(1H,
m), 1.69(3H,s),1.03(3H,s),0.97(3H,s),0.88
(3H,s),0.93(6H,s),0.90(6H,s),0.85(6H,s);
¥C NMR(75 MHz,CDCl,): & 14.1, 14.8, 16.1,
16.2,16.7, 18.3, 19.2, 20.6, 20.9, 23.9, 25.2,
27.1,28.1, 29.6, 29.8, 34.2, 34.7, 37.1, 37.7,

37.8,38.5, 41.0, 42.8, 46.4, 47.8, 48.9, 50. 3,
54.2,54.3,55.2,55.4, 62.7, 81.0, 110.0, 150.2,
171.7, 172.4.

3,28- -0 (A LB -HEAREE (4D
T Rr=0.22, VOB : VZRZ
fiE)=2: 1; IRCKBr,cm '):2930,1732,1643,
1462,1381,1175,1101,883; ' H NMR (300 MHz,
CDCly): 6 4.68(1H,s), 4.58(1H,s), 4.51~4.54
(1H,m), 4.29(1H,d,J=11.0 Hz), 3.86 (1H,d,
J=11.0 Hz), 3.32(4H.d, ] =5.8 Hz), 2.52~
2.57(8H.m), 2.43~2.48(m,1H), 1.68(3H,s),
1.02(3H,s), 0.96 (3H,s), 0.89(3H,s), 0.87
(9H,s), 0.83(6H,s); “C NMR(75 MHz, CDCl,) ;
8 14.1,14.8,16.1,16.2, 16.8, 18.2, 19.2, 20.9,
22.7,23.9, 25.2, 27.1, 27.6, 28.1, 29.6, 29.9,
31.9,34.2, 34.7, 37.1, 37.7, 37.8, 38.5, 41.0,
42.8,46.4, 47.8, 48.9, 50.3, 54.6, 54.7, 55.2,
55.4,62.7,81.0, 110.0, 150.2, 171.7, 172.3.

3-0 —[2- (ML Mg BE—1— FE) 20 Pk 25 ] HE A Bz
(6a) HEOEMA; Ri=0.25, V(A IMED : V(LR
ZHE)=2:1; IR(KBrscm '):3 404, 2 941,
1743,1639,1184,1104,879; ' H NMR (300 MHz,
CDCly): 8 4.70 (1H, s), 4.51 ~4.65(2H, m),
3.82(1H.d.J =10.2 Hz), 3.26 ~3.44(3H.m) ,
2.67(4H,s), 2.33~2.49(1H, m), 1.70(3H,s),
1.04 (3H,s), 0.99(3H,s), 0.85(3H,s), 0.87
(6H,s); TOF-MS: m/z 554[M+H]".

3-0-[2-(WRME-1—-3) Z BEHE J-HEAEE (6b)
&K Ri=0.30, V(AEED : V(2R Z
fiE)=4:1; IRCKBr,cm '):3454,2941,1 744,
1639,1 185, 1 104, 880; '"H NMR (300 MHz,
CDCl;): 6 4.70 (1H, s), 4.47 ~4.65(2H, m),
3.81(1H.,d,J=10.8 Hz), 3.35(1H,d,J =10.8
Hz), 3.19(2H.,d,J=1.2 Hz), 2.53(4H,t, ] =
5.1 Hz), 2.31~2.48(1H,m), 1.70(3H,s), 1.04
(3H,s),0.99(3H,s),0.85(3H,s),0.86(6H,s);
TOF-MS: m/z 568[M+H]".

3-0-[2- (k- 4 - %) 2 BEE - HEAREE(60)
FHOFE R Ri=0.28, V(A B : V(ZRZ
fig)=2+:1; IRCKBr.em '):3448,2941,1 743,
1635,1 196, 1 117, 898; '"H NMR (300 MHz,
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CDCly): 6 4.70 (1H, s), 4.47~4.66 (2H, m) ,
3.71~3.88(5H.m), 3.35(1H,d, ] =10.8 Hz),
3.23(2H,s), 2.63(4H,d, ] =3.6 Hz), 2.32~
2.49(1H,m), 1.70(3H,s), 1.04 (3H,s), 0.99
(3H,s),0.85(3H,s), 0.86(6H,s); TOF-MS;
m/z 570LM+H]".
3-0-[2-(WRMEE-1-3%) L WEFE ] HEAREE (6D
H@E R Ri=0.20, V(AIMBE : VZIRZ
fif)=1:1; IRCKBr,cm '):3436,2940,1 739,
1644,1 192, 1 029, 881; '"H NMR (300 MHz,
CDCly): 6 4.70 (1H, s), 4.49~4.66 (2H, m),
3.80(1H,d,J =10.8 Hz), 3.34(1H.d.,J =10.8
Hz),3.21(2H,s), 2.95(4H,t,J =4.2 Hz), 2.58
(4H,d,J=3.3 Hz), 2.31~2.49(1H, m), 1.70
(3H,s),1.03(3H,s),0.99(3H,s),0.85(3H,s),
0.86(6H,s); TOF-MS: m/z 569[M+H]".
3O (ZHHFE OB HEAREE(6e) T
WAk Ri=0.08, VAl : V(LR LTER =
4:1; IR(KBryem '):2930,1732,1643,1462,
1381,1175,1 101, 883; '"H NMR (300 MHz,
CDCly): 6 4.68(1H,s), 4.58(1H,s), 4.51~4.54
(1H,m), 4.29(1H,d,J=11.0 Hz), 3.86 (1H.d,
J=11.0 Hz), 3.32(4H,d,J =5.8 Hz), 2.52~
2.57(8H.,m), 2.43~2.48(1H,m), 1.68(3H,s),
1.02(3H,s), 0.96 (3H,s), 0.89(3H,s), 0.87
(9H,s), 0.83(6H,s); *C NMR(75 MHz,CDCl,) :
8 14.1,14.8,16.1,16.2, 16.8, 18.2, 19.2, 20.9,
22.7,23.9, 25.2, 27.1, 27.6, 28.1, 29.6, 29.9,
31.9,34.2, 34.7, 37.1, 37.7, 37.8, 38.5, 41.0,
42.8,46.4, 47.8, 48.9, 50.3, 54.6, 54.7, 55.2,
55.4,62.7,81.0, 110.0, 150.2, 171.7, 172.3.
3-0 (L HEBEOWF MERBE(6D  Tofh
WAk Ri=0.20, VCAMED : VLR TR =
4+ 1; IR(KBryem '):2930,1732,1643,1462,
1381,1175,1 101, 883; '"H NMR (300 MHz,
CDCly): 6 4.68(1H,s), 4.58(1H,s), 4.51~4.54
(1H,m), 4.29(1H.d,J=11.0 Hz), 3.86(1H,d,
J=11.0 Hz), 3.32(4H.d, ] =5.8 Hz), 2.52~
2.57(8H,m), 2.43~2.48(1H,m), 1.68(3H,s),
1.02(3H,s), 0.96 (3H,s), 0.89(3H,s), 0.87
(9H,s), 0.83(6H,s); *C NMR(75 MHz,CDCl,) :

8 14.1,14.8,16.1, 16.2, 16.8, 18.2, 19.2, 20.9,
22.7,23.9, 25.2, 27.1, 27.6, 28.1, 29.6, 29.9,
31.9,34.2, 34.7, 37.1, 37.7, 37.8, 38.5, 41.0,
42.8,46.4, 47.8, 48.9, 50.3, 54.6, 54.7, 55.2,
55.4,62.7,81.0,110.0, 150.2, 171.7, 172.3.
3O (ZNHEH TR -HEREE (6g) T
B Ri=0.08, VCAMES) : V(LR LTR) =
20 ¢+ 1; IRCKBryem ') :2930,1732,1643,1462,
1381,1175,1 101, 883; 'H NMR (300 MHz,
CDCly): 6 4.68(1H,s), 4.58(1H,s), 4.51~4.54
(1H,m), 4.29(1H,d,J=11.0 Hz), 3.86 (1H.d,
J=11.0 Hz), 3.32(4H,d, ] =5.8 Hz), 2.52~
2.57(8H,m), 2.43~2.48(1H,m) . 1.68(3H,s),
1.02(3H,s), 0.96 (3H,s), 0.89 (3H,s), 0.87
(9H,s), 0.83(6H,s); *C NMR(75 MHz, CDCl;) ;
§14.1,14.8,16.1, 16.2, 16.8, 18.2, 19.2, 20.9,
22.7,23.9, 25.2, 27.1, 27.6, 28.1, 29.6, 29.9,
31.9,34.2, 34.7, 37.1, 37.7, 37.8, 38.5, 41.0,
42.8,46.4, 47.8, 48.9, 50.3, 54.6, 54.7, 55.2,
55.4,62.7,81.0, 110.0, 150.2, 171.7, 172.3.
3O (ZTRECEE -HEAREE(6h) T
W ; R =0.21, VCAED : V(LR LTR) =
4:1; IR(KBryem '):2930,1732,1643,1462,
1381,1175,1 101, 883; "H NMR (300 MHz,
CDCly): 6 4.68(1H,s), 4.58(1H,s), 4.51~4.54
(1H,m), 4.29(1H,d.J=11.0 Hz), 3.86 (1H.d,
J=11.0 Hz), 3.32(4H,d, ] =5.8 Hz), 2.52 ~
2.57(8H,m), 2.43~2.48(1H,m) . 1.68(3H,s),
1.02(3H,s), 0.96 (3H,s), 0.89(3H.,s), 0.87
(9H,s), 0.83(6H,s); *C NMR(75 MHz, CDCl, ) ;
8 14.1,14.8,16.1, 16.2, 16.8, 18.2, 19.2, 20.9,
22.7,23.9,25.2, 27.1, 27.6, 28.1, 29.6, 29.9,
31.9,34.2, 34.7,37.1, 37.7, 37.8, 38.5, 41.0,
42.8,46.4, 47.8, 48.9, 50.3, 54.6, 54.7, 55.2,
55.4,62.7,81.0,110.0, 150.2, 171.7, 172.3.
3-0 (ZJREFCBEH HEREE (61 Tt
Wik Ri=0.38, VCAIMELD : V(LR ZER) =
4:1; IR(KBr,em '):2930,1732,1643,1462,
1381,1175,1 101, 883; 'H NMR (300 MHz,
CDCly): 6 4.68(1H,s), 4.58(1H,s), 4.51~4.54
(1H,m), 4.29(1H,d,J=11.0 H2), 3.86 (1H.d,
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J=11.0 Hz), 3.32(4H,d,J =5.8 Hz), 2.52 ~
2.57(8H.m), 2.43~2.48(1H,m), 1.68(3H.,s),
1.02(3H.s), 0.96 (3H,s), 0.89(3H,s), 0.87
(9H.s), 0.83(6H,s); *C NMR(75 MHz,CDCl, ) ;
514.1,14.8,16.1,16.2,16.8, 18.2, 19.2, 20.9,
22.7,23.9, 25.2, 27.1, 27.6, 28.1, 29.6, 29.9,
31.9,34.2, 34.7, 37.1, 37.7, 37.8, 38.5, 41.0,
42.8,46.4, 47.8, 48.9, 50.3, 54.6, 54.7, 55.2,
55.4,62.7, 81.0, 110.0, 150.2, 171.7, 172.3.
1.2.2 RHMLEW 9 A WK

K T B 23 R 2 06 19 S0 B T O RO
fF AL S 1) 8a-d BT RSB - [0 L BE ¥ 2 I
ISE W % 5 e 3500 = S e o A PTG A
SR A HLZ 3~4 K. AL AW 8a-d A
G LR 2.

2%NaOH,MeOH
E—

B2 RIKEYWIMERELE

3,28~ -0 T30 (1 - NH I o 5 ) A A i
(8a) HEFEK; Ri=0.34, VCAEE) : V(LR
ZWE) =4 : 1; IR(KBr,em '):2 924, 2 855,
1739,1460.1 260,1 240,1 026; 'H NMR (300
MHz,CDCL,): 6 4.97 (1H,s), 4.79 (1H, s),
4.40~4.60(1H,m), 4.27(1H,d, J=11.1 Hz),
3.85(1H.,d,J=11.1 Hz), 2.72~3.01(2H,m) ,
2.27~2.57(5H,m), 2.09(3H,s), 2.06(3H,s),
1.05(3H,s), 0.99(3H,s), 0.86 (6H,s), 0.85
(3H,s).

3,287 -0 - Z BE—30— (1 —-WR IE 5L ) M A g
(8b) P EA; R, =0.62, VCHIMED = V(LR

ZMWE) =5+ 1; IR(KBr.em '):2 923, 2 854,
1738,1462,1 261,1 243,1 027,885; 'H NMR
(300 MHz,CDCl;) : ¢ 5.04(1H,s), 4.77(1H,s) ,
4.37~4.56(1H,m), 4.28 (1H,d,J =11.1 Hz),
3.84(1H,d,J=11.1 Hz), 2.67~2.98(2H, m) ,
2.21~2.54(5H, m), 2.08(3H,s), 2.06 (3H,s),
1.05(3H,s), 0.98(3H,s), 0.86(6H,s), 0.85
(3H,s).

3,28= -0 ~Z k30— (4 — M npk 5L ) M A iz
(8¢) P ER; Ri=0.63, V(1) + V(K
fii)=2:1; IRCKBr,cm '):2 923,2 854,1 736,
1460,1261,1076,1 023; '"H NMR (300 MHz,
CDCly): 6 5.15(1H,s), 4.84(1H,s), 4.39~4.58
(1H,m), 4.28(1H,d,J=11.1 Hz), 3.85(1H,d,
J=11.1 Hz), 3.62~3.79(4H, m), 2.72~3.04
(2H,m), 2.21~2.63(5H,m), 2.08(3H,s), 2.06
(3H,s), 1.05(3H,s),) 0.98(3H,s), 0.86 (6H,
$),0.85(3H,s).

N,N'-Z-(3,28- -0 -2 ¥~ 30 —Fe A iz
FOWREE (8D HAEREK; Ri=0.45, V({1 il ) :
V(ZTRZHE) =4+ 1; IR(KBr,em '):2 924,
2854,1736,1 373,1 258,1 023; 'H NMR (300
MHz,CDCl;): ¢ 4.98 (2H,s), 4.79 (2H, s),
4.42~4.59(2H,m), 4.27(2H.d, J =11.1 Hz),
3.85(2H.,d,J=11.1 Hz), 2.71~2.99(4H., m) ,
2.24~2.62(10H.m), 2.09(6H,s), 2.06 (6H,s),
1.05(6H,s), 0.99(6H,s), 0.86 (12H,s), 0.85
(6H,s); TOF-MS: m/z 1134[M+H]".

30— (1 -k i I8 35 ME AR B (9a) 1 €8 i 44K
Ri=0.11,VCHMED : V(LR L) =4+ 1; IR
(KBr,cm '):3349,2 942, 2 870, 1 460, 1 032;
"H NMR(300 MHz,CDCl;) : 6 4.92(1H,s) , 4.90
(1H,s), 3.79(1H,d.J=10.8 Hz), 3.35(1H.d,
J=10.8 Hz), 3.17~3.25(1H, m), 2.93~2.97
(2H,m); TOF-MS: m/z 510[M+H]".

30-C1 —WR BE Je) #E AR BE (9b) 1 6 [ 4K
Ri=0.51,VCAMED : V(LR LER) =4 : 15 IR
(KBryem '):3411,2 938,2 867, 1 458, 1 033;
"H NMR(300 MHz,CDCl;): 6 4.88(1H,s) , 3.80
(1H,d,J=11.1 Hz), 3.34(1H,d,J=11.1 Hz),
3.20(1H,m), 2.88~3.19(1H, m), 2.76 ~2.84
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(2H,m); TOF-MS: m/z 526[M+H]".

30— (4 — N mpk KR ) ME R B (90> 1 K
R=0.32, VCAME) : VAR =2+ 1; IR
(KBryem '):3411,2944,2867,1455,1 035;
"H NMR(300 MHz,CDCly) : 6 4.92(1H,s), 4.90
(1H.s),3.82(1H.d.J =10.8 Hz), 3.34(1H.d,
J=10.8 Hz), 3.20(1H, m), 2.80 ~2.94 (2H,
m); TOF-MS: m/z 528(M+H]".

NN = Z (30 HEARBEE) IR (9D H
A ; Ri=0.29, VCAIMEBE) : V(LR OER) =
4+ 1; IR(KBryem '):3395,2941,2871,1457,
1039; 'H NMR(300 MHz,CDCl;): 8 4.91(2H,
$),3.80(2H,d.J=11.1 Hz), 3.22(2H.d, ] =
11.1 Hz), 3.18~3.19(2H, m), 2.94 (4H, m);
TOF-MS: m/z 967[M+H]".

2 HEREHW

AW 2a L WE 3 i, ik &Y 2a
B H-NMR 3% 9 (9 JL4H A5 5 (0 4.70,4.60,
4.35.3.93.3.16~3.24.,2.40~2.50,1.69,1.27,
1.04.,0.98.0.84,0.77) 1 FT-1IR WAy ¥ 3 (3 429
em D) FIUBUERE (1641 em ) B IR 3l W Wi AT 0 L £k
G 2a TAETEMEAR B E SR, LG 2a B9 H-

NMR 8 3.40.2.70 Ay Z B EEFn e b C-1

RS NES LG 2a 19 FT-IR 3% 11
BREE(1736 cm ™) (PR AR EHE (1 187 cm ™) LBk A
(1005 cm™ D IRB W MIE AL G W) 2a 1) MALDI-
TOF-MS #H m/z 554 4> T8 T, UL Ak &
Y 2a SHEAREE R A 125 5 55 AT HIE 52 BN Az 1 1)
JE28-0-[2- (MM kg1 3E) 2 e 3L - HE A B,

3 kEW 2amEY

FH R 68 % v i) 44 7 #8930 AL EAT M BoR (&
BB E AN 2 BT 7R ) o 3% B I R 4 B e A e
WREE AR L B EZ =Y ok &9 8d. kA
Yy 8d &5ty an il 4 s, LG9 8d ' H-NMR
e g JLA A5 5 (6 4.98.4.79,4.27,3.85,

2.71~2.99.1.05,0.99,0.86,0.85) Al Al bk & ¥
8d I AEFEME R BE 5 22, H b &% 8d 1Y H-
NMR &R C-1" T A F 5 (0 2.24~
2.62) /b & 8d By FT - IR i v iy ¥ L (1736
em ) MG AR GECBE (1258 em ') B LR (1373
em” DIRBN WU, LAY 8d ) MALDI- TOF -
MS & m/z 1134 73 F & F &, DL L&Y
8d HHMEAREE R, A 1Y 25 5 55 AT 9IE 55 S 0y AR B
N,N'-7-(3,28- -0 - Z 30 - HEAEE L) R
We. AR 3CFT A B A 29 AN ME K B R AT AR
£'H-NMR,”C-NMR,FT-IR fil MALDI-TOF-
MS ZEA M BN L L &5 0 b 2 2 3 T M K B
A Y.

B4 HEWSIWEN

A AL G da-c LR P ZE R IR (25 °0)
TYLIE G 3 F1 K,CO, MIBE/RIL N 1 2, ) BE
BRI e A& W 4a 197255 6700, 1k
HAb EEN 65 % LB dc R EN T0%.
FRAUT RAEAEY 4d . 2550 E N
80 C k&M 3 Al K, CO, FEE IR HE AN, T o 728
SRR IS SN A ) Ad AR B R
Vo R0 B AN TR I AN T) . e, DL G R A S i R
B A& Ad M7= 3200 24 0 5 L B JE H ok e A
KRR A G Ad 73R 33005 LA L g
AR RN LAY Ad 77K 34 %5 LA &
B I ALA ) Ad (177 5%k 47 % 5 LI YA
WG 8 R I A B 4d 7=k 35 % LAY
FACTRAE A E R AL B Y 4d 73RN 30%. £
1 kg S SE 4 18] B4 AN TR) JEE O LU S 7= SR (R 5 il ph 36 1
ATRVE R L A& 3. K. CO, IR R (1] 1) R
) BE R Lt Ab & 4d 177 R HAG AR K, Hop
AL &8 3 K, CO, JWREREE /R L R 12 4 ¢
10, WL 7 G B A Ad 1 7= i
(68%0). FEHEMARAL A 1 15 SRR A S5,
RS K,CO, JIRWE R B R LT = 2 ¢ 5.
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%1
F 1 &Y iE # A [E EE /R BE 3 = R A R
&% 3.K.CO; IRIEERY
ZH 5 2
1 1:2:2 47.0
2 1:3:2 48.0
3 1:4:2 51.0
4 1:5:2 51.0
5 1:4:5 55.0
6 1:4:10 68.0
7 1:4:15 67.0
3 HFHig

AR SR A T S JEORE Xk HG iR A7 15 A A AL

JEAHEN T 31 FAERBERE AT A . O T AR
7 R AR A REAT T AL M BT vk X 31
ol A AR B AT 2 0 1 45 R BEAT T BN A IR AT
B Xt B 5 A Ak 1 A 15 0 D M K B R
AT 0 1 25 PR AT 5 4 1 R At B 08 X als.
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