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Abstract Six compounds were isolated from th e aerial part of Thalictrum atriplex Finet et Gagnep-
(Rannunculaceae). Four of them were alkaloids, i. e. N -methyllaurotetanine (I ), isoboldine (II ),
thalisopynine (IIl ) and N -methylcocularine (IV ). Another two compounds were quercetin3-O—

glucopyranoside (isoquercitrin) (V ) and 3, 4-dihydroxy—phenylethyl-acetate (VI ). All of them were
isolated from T. atriplex for the first time.
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A (260 g). pH8 9,
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B 4o ,
B1(64. 5 g)
B2(9 g) B2
I ~IV, A V ~ VL
3
I . ( - )7mp
85 C~ 87°C Co b3 OaN, UV AN iy

216, 280, 300, 314, 31& 'HNMR (CDCL) & 2. 53
(3H,s.N -CH:), 2 40~ 3. 19( 7H, m. N 4, 5, 6a, 7).,
3.65(3H, s, 1-OCH:), 3. 87(3H.s. 2-0 CHb)., 3. 88
(3H,s, 10-0CIE), 6. 57(1H, s, H3), 6. 79( 11, s,
H-8), 8 04( 1H, s, H-11); * CNM RS 29, 1( C-4),
34.2(C7), 43. 8(N=CHb ). 53.2(C-5), 55 8 (2-
OCH), 56. 1( 10-OCH ), 60. 1( 1-OCI) , 62. 5( C-
6a), 110. 4( C-3), 111. 3(C-11), 114. 0( C-8), 123. 9
(C-11a), 127. 1 (C-la), 127.2 (C~1b), 128. 8( C-
3a), 130, 2( C-Ta), 144. 3( C-10), 144 9( C-1), 145. 4
(C9), 151.9(C-2); MS m/2(% ): 341(M' ., 80. 5),
340 (M - 1, 100), 326 (46.4), 310 ( 18.5), 298
(17.5),283(13.8),267(18.4. NOE ,

3.62, 3. 88 , 8. 04-H , 3.87
,6.57-H , 3.65,3.87,3. 88
L2 10  OCH e
I N -methyllaurotetanine
II: ( ), mp 130 C~
132°C, Cio ot O«N, UV A" nmr 208, 226

K Br

(sh), 266(sh), 278, 308 IR vaacm - 3 440, 3 200,
2960, 2 840, 2800, 2580, 1610, 1520, 1490,
1470, 1410, 1380, 1340, 1320, 1290, 1260,
1220, 1 120, 1 090, 1 020, 990, 970, 880, 860, 820,
770, 755, 705 'HNM R(CDCE) & 2 52(N-CH: ),
2. 48 3.16(7H,m, H4, 5, 6a, 7), 3. 48(s, D:0
,-OH), 3.90 (3H, s, 2-0CHs ), 3.91( 10-
OCH ), 6. 53( 1H, s, H-3), 6. 80( 1H, s, H-8), 8. 01
(1H,s, H-11) “"CNMR(CDCE) & 29.0(C4),34. 3
(C-7),43.9(N -CH), 53.5(C-5), 56. 1(2-0C 1),
56.1(10-0CHs), 62. 7( C-6a), 108 8(C3), 111. 7
(C-11), 113.9(C-8), 119. 7( C-la), 124. 0( C-11a),

124. 3 (C-1b), 127.5(C-3a), 129.9( CTa) , 140. 6
(C-1), 144. 6(C-10), 145. 0( C-9), 145. 8(C-2); M'S
m/z(% ): 327(M" , 83.9),326(M - 1, 100), 325
(16.0), 312(27.6), 310 ( 16.7), 296 (7. 0), 295
(8. 8),284(30.4),269(7. 9),253(16.9), 240( 4 6),

164(13. 4), 148( 11) NOE 3.90, 3. 91
,6.53, 8 01-H s 8 01-H 93.91
, 3. 90, 3. 91 2,10
OCHs,-OH 1,9 . B
I isoboldine
II: ( - ),

mp 152°C~ 154C (110°C~ 113°C ),
Cis H2 03N, UV An" nme 228(sh), 284, 320; IR viix
em” 't 3400, 3240, 2960, 1615, 1520, 1 450,
1 380, 1 280, 1 120, 1 020, 840, ' HNM R( CD;OD) &
2. 87(3H, s, N-CH), 3. 00~ 3. 67( 7H, m, H-l, la,
3,4,6a,7), 4 42(1H,t, = 7. 10, 6. 20 Hz, H-1),
6. 15(1H, s, H-8), 6. 74(2H, d, J= 8.3 Hz, H-11,
13),6.77(1H, s, H5), 6. 98(2H, d, J= 8 3 Hz, H-
10, 14y " CNM R(CDCE) & 23.4(C4), 40. 4(N-
CHs), 40.9(C-la), 56.5(6-0CHs), 66.3(C-1),
112 7(C-5), 115.7( C-8), 116. 7( C-11), 116. 7( C-
13), 122 2( C4a) , 124. 1( C9) , 127. 3( C-8a), 131. 8
(C-10), 131. 8( C-14), 146.4( C-6), 149. 5( ),
157.9 (C-12); EI-MS m/z (% ) 192(100), 177
(15.2),148(3.3); FAB-MS m/2(% ) 300(M" , 1),
299(M' , 100), 192( 85), 178, 154, 136, 89, 77
Il N -methylcocularine
IV: ,mp 180°C~ 182°C |
C21 Tbs OsN, UV Ama ' nme 218, 242, 280,
300, 314, ' HNMR(CDCE) & 2. 53(3H, s, N-CI¥),
3.39~ 3.08(7H, m, H-4, 5, 6a, 7), 3. 71(3H, s, 1-
OCHs), 3.88(3H, s, 3-0CH), 3.91( 3H, s, 10-
OCHs), 3.95(3H, s, 2-0CH) , 6. 81( 1H, s, H-8),
7.92(1H, s, H-11); " CNMR(CDCb) & 23 76(C-
4), 43 9(N-CHs), 53.0(C-5), 56.2( 10-0C %),
60. 3( 1-0CHs ), 60.5(2-0CHs ), 60. 9(3-0CHs),
62. 8( C-6a), 110. 9( c-11), 113.9( C-8), 122 8( C-
la), 123.1(C-3a), 123.9(C-l1a), 129. 7( C-1b),
130. 9(C-7a), 144. 6(C-10), 145. 2( C-9), 145. 3( C-
2), 149.2( C-1), 149.6(C-3) MS m/z(% ): 371
(M, 48 1),370(M - 1, 64.8), 369( 100), 356
(22.9),355(10. 5),354(44),340(24. 1), 328(8. 8),
311(4.5),297(6.4), 282(3.0), 185(25.3), 170
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(14.8),134(6.6, NOE ., 371,391 ,  Hz Ar2-H).6.79(1H,dd, J= 7.9,2. 0 Hz, Ar4 -

7.92-H : ) H); " CNMR(CDCI) 8 21 0(-CH) , 34 3(-CH,
371 1  OCH,391 10 OCH 65.6(CH-0), 111.5(C2"), 115 9(C-5), 121.2
6. 81-H, 2.942. 97-H \ 6. 81-H (C-6'), 130.3(C-1"), 142.5(C4), 143.0(C-3),
8 ,0H 9 . 41 \Y 172 4(=C= 0); EIFMS m/z(% ): 196(M" , 3.0),
thali so pynine 137( 10.3), 136 (100), 123( 41.9), 77( 8 3), 51
V: (MeO H), mp 205°C~ 206 (6.7),43(38.0), VI 3, 4-dihydroxy
C,Uuv,' H,"CNMR ] phenylethyl acetate
V .
VI: ( ), mp 73°C~ 75 | Shobha T aal Phytochemistry. 1972 11 1149
o 1 2 Hm U, et al. Phytochemistry, 1972, 1t 3057
C, HNM R(CDChk) d 2.04(3H, s,-CHs), 2. 78 3 Helene G, et al. ] Nat Prod, 1975, 38(4): 285
(2H, t, J: 7.1 Hz, CHZ—), 4. 22(2H7 t ]: 71 Hz, : Helene G, ef al. J Nat Pmd,(1983, 46)(6)2 791
CH-0),6. 28(2H, br. s, D:0 ,-OH),6. 60 1989 758
(1H, d. J= 7.9 Hz Ar-5-H), 6. 72(1H. d, J= 20 (1999-04-024% 75 )

(541004 KU R R Bk kLH

s , Sevag , (CT AB)
> DEAE- PSPk PSP PSP PSP, HPLC Carbohydrate
Analysis s . - : PSP, D - .D-
D- s 2.1% 3.0° 1.9% 28; PSP, D-
s 6.2% 3.8 12400 16 800 IR 'HNMR "CNMR : SPY
a B3 , PSP a

PSPt PSP

Separation, Purification and Structural Analysis of Acidic
Heteropolysaccharides from Spirulina platensis

Department of Chemistry and Chemical Engineering, Guangxi Normal University ( Guilin 541004) Zhang Wenxiong,
Liang Hong, Qin Haicuo and Huang Wenbang

Abstract Crude polysaccharides were prepared by ethanol precipitation of the hot water extract of
powdered Spirulina platensis and deproteinized by Sevag method. Complex acidic heteropolysaccharides of
S. platensis (PSPi) and (PSB) were then obtained by further treatment with cetyltrimethylamm onium
bromide ( CT AB) and chromatographed on DEAE-—cellulose column. Their homogeneity was proved by
HPLC carbohydrate analysis. Their mean molecular weights were estimated to be 12 400 and 16 800,
respectively. According to paper partition chromatography ( PPC) and Dische analysis, PSP proved to be
composed of D-galactose, D-mannose, glucuronic acid and D-glucose in a molar ratio of about 2. 1* 3. 0°
1.9% 2 8 and PSP was composed of D-mannose and glucuronic acid in a molar ratio of about 6.2% 3.8.
IR, ' HNMR and ” CNM Rindicated that PSPt hada andf configurations, and PSP had « configuration.

Key words Spirulina platensis, S. platensis polysaccharidei (PSR) S. platensis polysaccharide
(PSBE)

, 60 ~ 70% 8

Address 7hang Wenxiong, Department of Chemistry and Chemical Industry, Guangxi Normal University, Guilin
1973 , 1996
3 . 1999
A ( [1995]408 )



