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The bisbenzylisoquinoline alkaloids are represented by approximately two 
hundred compounds which occur primarily in the Families Berberidaceae, Meni- 
spermaceae, Monimiaceae and Ranunculaceae (1). Although a number of reviews 
or books have been published concerning these alkaloids (1-14), the review of 
Guha et al. (l), which was published in this journal in early 1979 and reported 
on the literature through 1977, was the first comprehensive tabular compilation 
of spectral and related data for this group of alkaloids. 

This present review is concerned with the literature from 1978 through 1981 
(Chemical Abstracts volumes 88 through 95) and is, likewise, presented principally 
in a tabular form. The numbers of the alkaloids and the structural type nomen- 
clature have been retained according to the review of Guha et al. (1) in order to 
maintain a consistency between that review and this one. Since the publication 
of the Guha review, approximately thirty-eight new bisbenzylisoquinoline alkaloids 
have been isolated and characterized. Furthermore, structural revision for 
several alkaloids has occurred with additional physiochemical and spectral data 
becoming available for numerous other alkaloids. Each alkaloid in the tabular 
section is described according to its name, molecular formula, molecular weight, 
melting point, specific rotation, and available spectral data, the last of which 
may include infrared, ultraviolet, proton magnetic resonance, carbon magnetic 
resonance, circular dichroism and mass spectra. The numbering of the skeleton 
and the systematic numerical classification describing the oxygenation and dimeri- 
zation patterns of the alkaloids follow the convention established by Shamma and 
Moniot (162) as exemplified by: 
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Unless otherwise stated, the ultraviolet spectra (nm, log e), the circular dichroism 
spectra, and the optical rotatory dispersion spectra were obtained in methanol, 
the infrared spectra (cm-') in the chloroform, and both the proton magnetic 
resonance and carbon magnetic resonance spectra in deuteriochloroform. Chemi- 
cal shifts are in 6 units and coupling constants in Hz. The fluorescence spectra 
were measured in ethanol at 285nm (+r=fluorescence quantum yield and .,/ns = 
fluorescence lifetime), while the phosphorescence spectra were measured in ethanol 
at  285nm and 77°K (& =phosphorescence quantum yield and TJns = phos- 
phorescence lifetime). 
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TABLE 1. Revised Structures of Previously Reported Bisbenzylisoquinoline Alkaloids (1) 

112. THALIBRUNIMINE CssHtoOsNI: 652.2785 
Type XVII' (S,-)5,6,7,8*,10,12,13+-6,7*,12+ 

Since thalibrunine was revised (36), thalibrunimine must be likewise revised (36). 

113. THALIBRUNINE CapH4rOa2: 668.3098 
Type XVII' (S,S)5,6,7,8*,10,12,13+-6,7*,12+ 

MP: 172-174" (CHsOH) (36) 
'HNMR: ([CDJZCO) NCH, 2.46, 2.52, OCHt 3:15, 3.38, 3.73, 3.79, 3.82; ArH 5.89, 6.37, 6.46, 

6.64, split ABXY pattern of the dlsubstituted phenyl ring, each a one proton doublet 
of doublets 6.26 (/=2.0, 8.3 Hz), 6.36 (/=2.4, 8.3 Hz), 7.16 (J=2.4, 8.1 Hz), 7.37 
(/=2.0, 8.1 Hz); OH 11.9 (36). 

SOURCES: Thalictrum rochebrunianum (Ranunculaceae) (36) 
DERIVATIVES: Thalibrunine acetate (Thalibrunine+pyr+ActO) (36) 

MP: 236-237" (CHsCOOCtH3 (36) 
[a]"D: $161" (~=0.26 ,  CHsCN) (36) 
IR: 1742 (36) 
'HNMR: NCHI 2.30, 2.63; OCOCH, 2.26; OCH, 3.17, 3.33, 3.77, 3.80, 3.90; ArH 5.96, 6.48, 

6.60, 6.63, split ABXY pattern a t  6.27 (/=1.9, 8.3 Hz), 6.78 (/=2.5, 8.3 Hz), 7.13 
(1=2.5, 8.0 Hz), 7.35 (/=1.9, 8.0 HI) (36) 
(1.0 x 10-3M in CH,CN) 216 (+380,000), 245 (-77,000), 266 (+8,000), 287 (+46,000) 

(36) 
DERIVATIVES: N,N,-Dimethylthalibrunine acetate diiodide (Thalibrunine+CHJ in 

(CHdtCO) (36) 

CD: 

MP: 232-234" ((CHa)&O) (36) 
[ a ] = D :  +210° (c=0.55, CHsOH) (36) 
IR:  (Nujol) 1763 (36) + 
'HNMR: ([CDsIrSO) N(CH3)t 2.98, 3.08, 3.16, 3.46; OCOCH, 2.35; OCHI 3.18, 3.43, 3.73, 

3.82, 3.84; ArH 6.05, 6.70, 6.90 (2), split ABXY pattern with multiplats centered a t  
6.48, 6.98, 7.03, 7.53 (36) 

Also, KMnO. and (NH4)&e(NO~)s were used to obtain oxidation products useful in the 
elucidation of structure (36) 

'Revised type XVII from that presented in the review by Guha et nl. (1). 
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TABLE 2. Additional Physical and Spectral Data on Previously 
Reported Bisbenzylisoquinoline Alkaloids. 

3. Dauricine C,HUO$JZ: 624.3199 
Fluorescence spectra: 

Phosphorescence spectrum: 

The absolute configuration at  C-1 and C-1' was determined to be S and R by relation 
to tiliageine (O-methylfuniferine = O,O-dimethyltiliageine) whose absolute configurs- 
tion was established by biosynthetic studies in Tiliacora racemosa Colebr 
(Menispermaceae) (117) 

The absolute configuration at  C-1 and C-1' was determined to be S and R, respec- 
tively, by tritium labelling studies utilizing (+)-S- and (- )-R-N-methylcoclaurines 
in TiLiacora racemom (Menispermaceae) (117) 

Fluorescence spectra: 

Phosphorescence spectrum: 

h a x  3071x13, + f  0.211, Tf/M 1.1 sec a t  77K and Xmax 316nm, 
+ f  2.05 x 10-a a t  298K (107) 

20. Funiferine CssHttO.,N~: 622.3043 
h a x  435nm, +p 6.92 x lo-*, T ~ / M  0.83 sec. (121) 

21. Tiliageine C ~ I H ~ O O ~ N I :  608.2886 

45. O-Methylrepandine C38H42O&Z: 622.3043 
(CHaCHzOH) (285nm) Xmax 305nm, + f  0.265, T f / r I S  0.8 sec a t  

(CH3CH,0H) (285nm) (77K) Xmax 445nm, + p  4.31 x 
77K and Xmax 313nm, +f  1.97 x 10-2 at  298K (107) 

lo-*, T ~ / L U  0.77 sec. (121) 
46. Obaberine C ~ ~ H ~ Z O ~ N Z :  622.3043 

Fluorescence spectra: Xmax 310nm, +f  0.138, 7f/ns 1.2 sec. a t  77K and Xmax 314nm, 

Phosphorescence spectrum: Xmax 413nm, +p 4.66 x 1 0 - 2 ,  ~ ~ / 1 1 9  2.33 sec. (121) 

Fluorescence spectra: Xmax 310nm, +f  0.185, 7t/ns 1.9 sec. a t  77K and Xmax 316nm, 
+f  6.70 x 10-3 at  298K (107) 

Phosphorescence spectrum: Xmax 439nm, +p 1.79 x 1 0 - 2 ,  sP/ns 0.98 sec. (121) 
49. Repandine C37H400sNt: 608.2886 

Fluorescence spectra: Xmax 306nm, + f  0.139, T f / M  1.0 sec a t  77K and Xmax 319nm, 
+ r  2.40 x 1 0 - 2  a t  298K (107) 

Phosphorescence spectrum: Xmax 450nm, +p 2.12 x 1WZ, T,/W 1.08 sec. (121) 

& 6.85 x a t  298K (107) 

48. Oxycanthine C I ~ H ~ O O ~ N Z :  608.2886 

53. Thalisopidine Ca7H4007Nt: 624.2836 

54. Thalisopine Cs8H4~07Nt: 638.2992 

56. Atherospermohne CJOH~~O,NI: 594.2730 

CD: 209(Ar-69.7), 224(+34.4), 241(-22.9), 272(-6.90), 290(+3.51) (117); 
(CHsOH+HCI) 210(-77.7), 221(+39.4), 241(-27.1), 272(-6.90) (129) 

CD: 208(Ae-%.0), 224 (+38.0), 241 (- 2 5 . n  270(-5.91), 289(+3.87) (118); 
(CHaOH+HCl) 207 (- 62.1), 221 (+42.9), 240 (- 31.7), 268 (- 6.3) (129) 

The review of Guha et  al. (152) cited both 'HNMR NCHI resonances a t  2.62(169) 
while a later reference (170) gave the following: 

WNMR*: 62.0(C-l), 44.7 (C-3), 23.9 ( C 4 ) ,  129.0 (C4a) ,  105.4(C-5), 151.7 (M), 
136.8(C-7), 147.7 (C-8), 120.1 (C-ga), 37.5 (C-), 134.0 (C-9), 115.3 (C-lo), 143.8 

127.9(C4a1), 111.1 (C-5'), 149.9(Cd1), 143.4 (C-7'), 119.7 (C-SI), 126.3 (C-~S'), 

'HNMR: NCH3 2.31(N-2), 2.62(N-2'); OCHI 3.30(C-6'), 3.76(C-6) (161) 
57. Berbamine Cs7H,oOsN2: 608.2886 

(C-11), 147.3(C-12), 114.6(C-13), 123.5(C-14), 63.4(C-1'), 45.2(C-3'), 24.8(C-4'), 

38.2(C-a'), 134.6(C-9'), 130.0(C-10'), 121 .2(C-ll1), 153.9(C-12'), 121.4(C-13'), 
132.0(C-14'), 42.6(NCHs), 42.O(N'CHs), 55.7(OCHs), 55.7(OCHs), 60.3(C-7 
OCHs) (134) 

Fluorescence spectra: Xmax 312nm, +f  0.177, T f / n s  1.1 sec a t  77K and Xmax 3181x11, 

Phosphorescence spectrum: Xmax 424nm, +p 4.85 x 1WZ, +,/ns 1.35 sec. (121) 

WNMR? 62.0(C-1), 44.8(C-3), 23.8(C-4), 127.l(G-4a), 105.4(C-5), 151.7(M), 
137.8(C-7), 147.6(C-8), 120.3(C-8a), 37.6(Ca),  137.8(C-9), 116.9(C-10), 151.4 

(C-4'), 128.5(C-4a1), lll.O(C-5'), 149.7(Cd1), 143.3(C-7'), 119.6(C-8'), 126.6 
(C-~S') ,  38.1(Ca1), 135.2(C-9'), l30.1(C-1O1), 12l.9(C-1l1), 153.9(C-12'), 

+ f  1.44 x 1 0 - 2  at 298K (121) 

O-Acetylberbamine C~oH4tOrNt: 650.2992 

(C-ll), 141.5(C-12), 121.2 (C-13), 123.3 (C-14)) 63.7 (C-1 I), 45.9 (C-3'), 25.5 

121.7 (C-13'), 132.1 (C-14'), 42.7(NCHa), 42.7(N1CHa), &.7(OCHs), %.5(OCHs), 
60.4(C-7 OCHa), 169.O(COCHj), 20.8(COCHs) (134) 

61. Fangchinoline C3,H4006N~: 608.2886 
Fluorescence spectra: h a x  309nm, +f 0.105, rr/ns 0.9 sec a t  77K and Xmax 314nm, 

Phosphorescence spectrum: Xmax 465nm, +p 9.81 x 10-3 ,  rp/ns 1.17 sec (121) 
+t 1.10 x lo-' a t  298K (121) 

62. Isotetrandrine C ~ E H ~ Z O ~ N Z :  622.3043 
CD: 200(Ae+22.1), 225(+28.8), 242(-8.22), 282(+3.56) (118); (CHsOH+HCl) 

203(+19.9), 215(-5.86), 226(+24.4), 242(-6.24), 282(+3.56) (129) 
Flourescence spectra: Xmax 308nm, +f  0.137, rr/ns 0.8 sec. a t  77K and Xmax 312nm, 

Phosphorescence spectrum: Xmax 4261x11, +p 3.02 x 10-2 ,  rp/ns 1.22 sec. (121) 
+f 8.55 x 10-8 a t  298K (121) 

'The signals for carbons 4a, 4a', and 8a' may be reversed as well as signals for C-10' and 
C-14' and for N-2 and N-2'. 
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66a. 2'-N-haethylberbamiea C S S H I ~ O ~ N ~ :  623.3121 
MP: Amorphous iodide (19) 

'HNMR: 
UV: (CH~CHIOH) 282(3.87) (19) 

(CSDSN) NCHs 2.14; N+(CHa)t 3.20(2); OCHs 3.35(2), 3.57; ArH 6.35- 
7.10(10) (19) 

%(loo) (19) 

CHzNt) (19) 
MP: 220-222" (Tetrahydrofuran) (19) 
[a]D: $29.2" (c=0.16, CHCls) (19) 
'HNMR: NCH3 2.15; N+(CHs), 3.06; OCHa 3.31, 3.55, 3.72, 3.82; ArH 6.21- 

MS: M+ 622 (M-HI), 608(M-CHJ), 417, 396, 395, 381, 198, 175, 174, 142, 127, 

SOURCES: Berberis obZonga (Berberidaceae) (19) 
DERIVATIVES: O-Methyl-2'-N-Methylberbamine(2'-N-Methylberbamine+ 

6.75(LO) (19) 

127, 58(100) (19) 
MS: Me636(M-H1), 622(M-CHJ), 607, 485, 431, 395, 381, 198, 175, 174, 142, 

Hofmann degradation of O-Methyl-2'-AT-Methylberbamine afforded two mono- 
stilbenes, one of which was reductively cleaved (Birch-Na/NH~) to N-Methyl- 
armepavine and Dihydrode-K-methylcoclaurine (19) 

n. 

74. 

76. 

81. 

85. 

86. 

Obamegine Cs~Hs80~Nt: 594.2730 
1HNMR: (360 MHz) NCHs 2.33,2.50; OCHs 3.79,3.94; ArH 6.07,6.24 (d, J=2.2 Hz), 

6.37,6.44(dd,J=2.9and8.6Hz),6.62(dd,J=2.2and8.6Hz),6.75(d,J=8.6Hz), 
6.77, 6.84(dd, J=2.9 and 8.6 Hz), 7.11(dd, J=2.9 and 8.6 Hz), 7.33(dd, J=2.9 
and 8.6 Hz) (159) 

[a]"D: +225" (c=0.013, CHsCHzOH) (159) 
Fluorescence spectra: Xmax 302nm, +f 0.231, rf/ns 1.2 sec. at 77K and Xmax 317nm, 

61 1.32 x a t  298K (121) 
Phosphorescence spectrum: kmax 420nm; +p 1.34 x 10-1, rp/m 0.87 sec (121) 

Phaeanthine CasH4rO~N~: 622.3043 
WNMRI: 61.4(C-1), 44.1 (C-3), 22.1 ( C 4 ) ,  128.O(C4a), 105.8(C-5), 151.2(C-6), 

137.9 (C-7), 148.2(C-8), 123.O(C-8a), 41.9 (C-a), 134.9(C-9), 116.2 (G10) ,146.9 

( C 4 ' ) ,  128.1(C4a1), 112.7(C-5'), 148.5(C-6'), 143.7(C-7'), 120.0(G8'), 127.8 
(C-8a1), 38.3(C-a'), 134.9(C-9') 129.9(C-10'), 121.7(C-111), 153.6(C-12'), 121.7 
(C-l3'), 132.4(C-14'), 42.3(N&&), 42.6(NCH3), 55.8(OCH3), 56.1(OCH3), 

Xmax 307nm, +f 0.349, rf/m 0.6 sec. a t  77K and Xmax 312nm, 
& 1.46 x 10-2 at  298K (121) 

(C-11), 149.3 (C-12), 111.6 (C-13), 122.6(C-14), 63.9(C-1'), 45.3 (C-3'), 25.3 

60.1 (c-7 OCHs) (134) 
Fluorescence spectra: 

Phosphorescence spectrum: 
Tetrandrine CssHtrOaNt: 622.3043 

Fluorescence spectra: Xmax 307nm, + f  0.300, r f / m  0.5 sec at  77K and Xmax 312nm, 

Phosphorescence spectrum: Xmax 438nm, +p 3.36 x 10-4, rp/m 2.30 sec. (121) 

Xmax 434nm, +p 4.39 x rp/m 2.20 sec. (121) 

+f 1.46 x lo-* at  298K (121) 

Hernandezine C39H4407Nz: 652.3149 
CD: 197(Ae-87.2), 216(+96.4), 244(-12.6), 282(+7.79) (118); (CHaOH+HCl) 

197(-87.2), 215(+120.6), 244(-11.7), 283(+6.12) (129) 
Fluorescence smctra: Xmax 305nm. df/  0.083, rt/m 1.2 sec at  77K and Xmax 316nm, 

& 4.12 x 16aplus Xmax 398nm, if'4.23 x l b f a t  298K (121) 
Phosphorescence spectrum: Xmax 424nm, +p 3.63 x 10-5 (121) 

Isohernandezine 
CD: 207 (Ae-43.3), 228( -30.6), 245(+23.3), 285(-7.20) (129) (CHsOH+HCl) 

204(-50.5), 215(+19.7), 228(-35.0), 243(+33.5), 283(-9.52) (129) 

Thalsimidine Cs;Hs8O;Nt: 622.2679 
CD: zOO(Ae-41 ,O), 220 (+25.4), 251 (- 1.86), 274(+4.30), 290 (-2.80), 323 (-0.57) 

(CHsOH+HCl) 201(-42.0), 212(+29.0), 245(+14.5), 282(-2.22), 318(-2.71), 
(129) 

370(-0.41) (129) 
0-Ethyldihydrothalsimidine Cs9H440 

0-Ethyldihydroisothalsimidine 

CD: 196(Ae-57.0), 216 (+52.4), 
(CHaOH+HCl) 197(-57.0), 

CD: 203(At-2.41), 215(+5.71), 
(CHaOH+HCl) 201(-26.8), 
(129) 

Thalsimine CssH,oOrNt: 636.2836 
CD: 2C%(At-23.0), 217(+11.4), 

( 1 M )  

228 (- 5.09), 243 (+5.79), 282 (- 2.28) (129) 
, 215(+16.2), 228(-6.15), 242(+12.4), 282(- 

240(+ 16.8), 269 (+4.95), 289 (- 2.58), 318 (- 

-3.42) 

.0.91) 

tEH30H+HCl) 204 (-23.0), 216(+13.4), 246(+ 19.8), 293 (- 1.30), 318 (-2.17), 
R f d l f - f l  CiQ) ( 1 M )  

This  alkaloid was cited in the review by Guha et al, (1) but the data was unavailable a t  
that time. 
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88 or 89. 

0- 

Nortenuipine C3jH380,Ne: 622.2679 
WNMR*: 61.5(C-l), 44.0(C-3), 21.7 (C-4), 123.0 ( C 4 a ) ,  104.7 (c-5), 145.6 (C-6), 

134.3 (C-7), 141.6(C-8), 123.0 (C-8a), 42.2 (C-U), 136.5(C-9), 110.3 (C-lo), 143.1 

128.2 (C-4a1), 112.8 (C-5'), 148.6 (C-6 I) , 143.3 (C-7 I )  , 120.4 (C-8 ' ) , 127.7 ( C-8s I), 

Xmax 309nm, + f  0.192, rf/ns 0.9 sec a t  77K and Xmax 315nm, 

(C-11), 133.3(C-12), 148.2(C-13), 104.5(C-14), 63.5(C-1'), 45.0(C-3'), 25.2(C-4'), 

37.5(Ce1),  135.1 (C-9'), 129.9 (C-lo'), 121.4(C-ll I), 153.1 (C-12'), 121.4 (C-13')) 
132.3 (C-14'), 42.2(NCH3), 42.2(NCHs), 56.O(OCHa), 101.2(CHt02) (134) 

Fluorescence spectra: 

Phosphorescence spectrum: 

13CNMRf: 61.4(C-I), 43.8(C-3), 22.0(C-4), 134.9(C-4a), 105.6(C-5), 149.7(C-6), 
130.9 (C-7), 147 .O (C-S), 122.4 (C-8a), 42.7 (C-a), 136.5 (C-9) , 110.5 (C-lo), 143.1 

(C4') ,  128.9(C-4a1), 112.5(C-5)', 148.7(C-6'), 142.6(C-7'), 120.5(C-8'), r27.7 
(C-Sa'), 39.7 (C-a'), 134.9 (C-Q'), 130.0 (C-lo'), 121 .6(C-llT), 153.4 (C-12'), 

+ f  1.75 x at  298K (121) 
Xmax 452nm, bP 7.43 x rP/m 0.34 sec. (121) 

xetylnortenuipine C3,H,o08N2: 664.2785 

(C-ll), 133.4(C-12), 148.4(C-13), 104.6(C-14), 64.l(C-l'), 45.5(C-3'), 24.9 

121.6(C-13'), 132.4(C-14'), 42.2(NCH3), 42.1(NCHs), 55.9(OCH3), 55.7(OCHs), 
101.3 (CHZOZ), 167.5 (COCHa), 19.7 (COCHa) (134) 

90. Repandinine Ca8H400jNI: 636.2836 
Fluorescence spectra: 

Phosphorescence spectrum: 

hmax 306nm, + f  0.34, s& 1.3 sec at  77K and Xmax 312nm, 
+ f  1.49 x a t  298K (121) 

hmax 449nm, +p 9.49 x rp/ns 0.34 sec. (121) 
91 or 92. Tenuipine C38H400jXz: 636.2836 

WNMR2: (CDC13+CD30D) 61.4 (C-1), 44.0(C-3), 22.0(C-4), 127.5(C-4a), 105.6 
(C-5), 151.2(C-6) , 136.6(C-7), 148.3 (C-8), 122.4(C-8a), 42.2 (C-a), 136.4 (C-9), 

45.0(C-3'), 24.8(C-4'), 127.9(C-4a1), 112.5(C-5'), 148.5(C-6'), 143.6(C-i'\, 
120.0 (C-SI), 127.2 (C-Sa'), 38.2 (C-a'), 134.9 (C-SI), 129.9 (C-lo'), 121.5(C-11) , 
110.3 (C-lo), 143.1 (C-11), 133.4(C-12), 148.1 (C-13), 104.5(C-14), 63.7(C-1'), 

153.3(C-12'), 121.5(C-13'), 132.4(C-14'), 42.O(NCH3), 42.O(NCHa), 55.5(OCHa), 
55.5[OCHs), SO.O(C-7 OCHI), 101.2(CH202) (134) 

%. 

102. 

106a. 

108. 

118. 

119. 

120. 

121. 

0-Methylthalicberine C ~ ~ H a 0 6 N 2 :  622.3043 
CD: 197 (A€- 129.0), 215 (+85.3) , 250 (-4.31), 286 (+21.2) (129) 

(CH3OH+HCl) 195(-162.0), 215(+98.4), 250(-6.80), 286(+23.3) (129) 
Thalfine C38H3608NZ: 648.2472 

CD: 207(~~+32.0), 232(+16.5), 262(+17.7), 288(-7.52), with two bands a t  very 
low intensity (Ae-0.2) in the 320-362nm region (129) 
(CHSOH +HC1) 207 (+52.3), 220 (- 16.5), 237 (+29.4), 259 (- 2.59), 284 (- 1.18), 
298(+1.40) (129) 

ThalabadensineJ Ca&&N2: 594.2724 
MP: Amorphous (18) 
[ a ] D :  Not cited (18) 
'HNMR: NCHI 2.17, 2.56; OCHJ 3.81, 3.87; OH 4.63(2); ArH 5.95-6.76(10) (18) 
MS: 38l(strong) (18) 
SOURCES: Thalictrum sultumbadense (Ranunculaceae) (18,140) 
DERIVATIVES: 0,O-Dimethylthalabadensine (Thalabadensine+CHtN2) (same 

as 0-Methylthalmine (18)) 
1HNMR: Additional methoxy groups at  3.61(C-6) and 3.84 (18) 
MS: M+622, 395 (18) 

(CH30H+HCI) 209 (- 6U.O), 243 (+18.5), 275(-2.58), 292 (+i.50) (129) 

Thalmine C ~ ~ H ~ O O O N P :  608.2886 
CD: 207 (As-28.9), 242 (+8.23), 274 (-3.31), 292(+10.8) (118) 

Tiliacorine Ca6Ha6OsN2: 576.2624 
The absolute configuration at  C-1 and C-1' was determined to be R and S, respec- 
tively, by tritium labelling studies (116) 

The absolute configuration a t  C-1 and C-1' was determined to be S and S, respec- 
tively, by tritium labelling studies (116) 

The absolute configuration a t  C-1 and C-1' was determined to  be S and S, respec- 
tively, by consideration of the optical activity of the rigid triply linked nucleus in 
comparative studies (128) 

WNMR: 59.2(C-l,C-l'), 44.4(C-3,C-3'), 24.6(C-4,Cd1), 129.4(C-4a,4at), 108.9 
(C-5,C-5'), 151.4 (C-6,C-6'), 138.5 (C-7,'C-7'), 143.3 (C-S,C-S'), 125.2 (C-8a, 
C-Sa'), 130.1 (C-Q,C-Q'), 127.7 (C-10,C-10 or C-14,C-14'), 113.6 (C-11,C-11 I or 
C-13,C-13'), 153.7(C-12,C-12'), 117.0(C-13,C-13' or C-ll,C-ll'), 128.3(C-14, 
c-14' or c-10,c-1O1), 37.6(C-15,C-15'), 59.7(c-7 OCHa, (3-7' OCH3), 55.7(c-6 

WNMR : 59.5 (C-1 ,C-1 I ) ,  41.7 (C-3,C-3 '1, 24.8 (C-4,C-4'), 129.6 (C4a,C-4a1), 109.3 
(C-5, C-5'), 151.8 (C-6, C-6 ' ) , 139 .O (C-7, C-7'), 143.6 (C-8, C-8'), 125.6 (C-ga, 
C-Sa'), 13O.4(C-9,C-Qf), 128.0, 128.6, 113.9, 117.3(C-lO,C-10'; C-11,C-11'; 

Tiliacorinine Ca6H3sOsN2: 576.2624 

Tiliamosine C3~H3606Nz: 592.2573 

0,O-Dimethylisochondodendrine (Cycleanine) C&,,O6N2: 622.3043 

C-6' OCHj), 42.1(X-2 NCH,, N-2' NCH3) (126) 

C-12,C-12'; C-13,C-13'), 151.4(C-14,C-l4'), 37.7(C-15,C-15'), 59.8(C-7 OCH3, 
C-7' OCH3), 56.O(C-6 OCH3, C-6' OCHa), 42.3(N-2 NCHa, N-2' NCH3) (50) 
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(300 MHz) OCH, 3.39(C-7,C-7'), 3.80(C-6,C-6'); ArH ABCD with 
split doublets a t  5.79(H-1l,H-1l1) (JC0=8.5 Hz and JBp=2 Hz); 6.25(H-10, 
H-10') ( Jc~=8.5  Hz and Jcr=3 HI); 6.58(H-13,H-13') (Js~=8.5 He and JBD= 
2 Hz); 7.02(H-14,H-14') (Jm=8.5 Hz and JAC=3 Hz) (50) 

'HNMR: NCH,  2.47; OCHs 3.39(C-7,C-7'), 3.77(C-6,C-6'); ArH 5.72, (H-11, 

H-59, 6.56(H-13,H-13') (J=8.5 and 2.3 Hz), 7.00(H-14,H-14') (J=8.5 and 2.3 
Hz (127) 
(CFaCOOH) NCHa 2.98, 3.42; OCHJ 3.49(C-7,C-7'), 3.93(G-6,C-6'); ArH 5.94 
(H-11,H-11') (J=8.2 and 2.3 Hz), 6.47(H-10,H-101) (J=8.2 and 2.3 Hz), 6.48 
(H-13,H-13') (J=8.2 and 2.3 Hz), 6.88(H-5,H-5'), 7.21 (H-14,H-14') (J=8.2 
and 2.3 Hz) (127) 
Temperature dependent NMR spectral analysis revealed that the macrocyclic 
ring at  cycleanine existed in a single stable tub conformation. (127) 

'HNMR: 

H-11') (J=8.5 and 2.3 Hz), 6.22(H-10,H-101) (J=8.5 and 2.3 Hz), 6.45(H-5, 

S)-Chondocurine ((+)-Tubocurine) C36H3806NZ: 594.2730 
WNMR: 59.3(C-1), 44.2(C-3), 23.2(C-4), 124.6(C4a), 107.7(C-5), 146.7(C-6), 

137.2 (C-7), 137.9 (C-8), 125.4 (C-8a), 40.1 (C,), 132.6 (C-9), 121 .O (C-lo), 143.1 

128.6(C4a1), 111.9(C-5'), 148.0(C-6'), 143.1(C-7'), 117.9(C-8'), 128.1(C-8s1), 

129.9(C-14'), 42.4(N-2or N-2') (NCHa), 42.5(N-2 or N-2') (NCHs), 55.8(OCHs), 

1HNMR: NCHs 2.30, 2.51; OCHt 3.83; ArH 5.58(H-8'), 6.58(H-5'), 6.6l(H-5), 

(C-11), 145.9(C-12), 115.4(C-13), 125.7(C-14), 64.4(C-l'), 46.5(C-3'), 25.2(C4'), 

39.0 ( G a l ) ,  131.7 (C-g'), 132.2 (C-lo'), 113.2 (C-11 I), 155.4 (C-12'), 114.9 (G13'), 

56.0(OCHa) (133) 

6.91(d, J=8.3 HI) (H-13), 7.13(dd, J=2.0, 8.3 Hz) (H-14) (133) 
(-)-Curine ((-)-Bebeerine) (R,R-Curine) C ~ ~ H ~ ~ O $ J Z :  594.2730 

WNMR: (CDC13+CDaOD) 59.8(C-l), 43.6(C-3), 21.6(C4), 123.9(C4a), 107.7 
(C-5), 146.8(C-6), 137.3(C-7), 138.5(C-8), N.O(C-8a), 39.5(&), 133.2(C-9) 

44.6(C-3'), 24.1(C-4'), 128.4(C4at), 112.0(C-5'), 148.2(C-6'), 143.5(C-7'), 
119.5(C-8'), 128.4(G8a'), 39.5(C-a'), 131.5(C-9'), 131.3 ( G l O I ) ,  114.7 (C-ll'), 

IHNMR: NCHa 2.35, 2.55; OCH3 3.97; ArH 6.04(H-8), 6.6l(H-5), 6.75(H-5'), 
6.66(d, J=2.0 Hz) (H-lo), 6.87(d, /=8.3 Hz) (H-13), 7.03(dd, J=2.0 and 8.3 

WNMR: (CDCl&DjOD) 69.1(C-l), 45.0(C-3), 21.1(C-4), 12O.O(G4a), 107.9 
(C-5), 148.9 (a), 137.7 (C-7), 138.2 (C-8), 12O.O(C-8a), 40.9 (&), 128.0 (C-9), 

C-3'), 21.1(G4'), 123.5(C-4a1), 112.3(C-5'), 149.2(C-6'), 144.2(C-7'), 116.8 

120.2(C-10), 142.8(C-11), 145.9(C-12), 115.2(C-13), 125.8(C-14), 64.7(C-l'), 

155.2(C-12'), 113.1 (C-13'), 129.2(C-14'), 41.3(N-2,N-2') (NCHa), %.7(OCHs), 
55.7(OCHa) (133) 

HI) (H-14) (133) 
Curine Hydrochloride (Berbeerine Hydrochloride) 

120.0 ( G l O ) ,  142.1 (C-ll), 147.7 (C-12), 116.5(C-13), 126.0 (C-14)) 64.7 (C-1 I ) ,  44.4 

(C-St), l21.9(C-8at), 39.7(&'), 127.3(C-S'), 131.9(C-101), 114.3(C-ll1), 155.1 
(C-12'), 113.7(C-13'), 130.1 (C-14'), 40.4(N+CHa), 40.4(N+CH3), M.g(OCH3), 
%.9(OCHa). (1%) 

(R,R)-7-O-Acetyl-l2-0-Methylcurine ( (R,R)-7-O-Acetyl-12-O-Methylbebeerine) 
C ~ O H ~ Z O T N ~ :  650.2992 

WNMR: 60.6 (C-1), 43.2 (C-3), 22.1 (M), 132.0 (C4a) ,  108.7 (C-5), 150.5 (C-6), 
131.2(C-7), 144.4(C-8), 124.3(C-8a), 39.3(C-a), 134.0(C-9), 122.5(C-10), 144.2 

126.5(d-4a1), 112.4(C-5'), 148.1(C-6'), 143.3(C-7'), 116.3(G8'), 127.2(C-8a1), 

129.3(C-ld1), 41.5(N-2 or N-2') (NCHa), 42.1 (N-2 or N-2') @CHI), %.9(OCHd, 

(C-11) 149.2(C-12), 112.0(C-13), 125.4(C-14), 65.1 (C-l'), 45.7(C-3'), 25.2(C-4'), 

39.6 (C-a') 132.7 (C-g'), 132.0 (C-10) ', 115.0 (C-11 I), 154.7 (C-12'), 113.6 (C43'), 

55.9(OCHj), %.9(OCHs), 168.2(C=O), 20.1(COCHa) (133) 



Jan- 

135. 

-Feb 19831 ScW: Bisbenzylisoquholine Alkaloids 7 

1HNMR: OCOCH, 2.07; NCHI 2.30, 2.55; OCHa 3.70, 3.85, 3.90; ArH 5.50 (H-SI), 

R R)-12-O-Acetyl-7-O-Methylcunne ( (R,R)-12UAcetyl-7-O-Methylbe~rhe) 

WNMR: 60.4(C-1), 43.1(C-3), 21.6(c-4), 129.5(C4a), 108.8(C-5), 151.7(c-6), 
140.3 (C-7), 145.0 (C-8), 124.1 (C-Sa), 39.2 (C-a), 140.5 (C-9), 121 .8(C-10), 146.5 

127.1(C4s1), 112.2(C-5'), 148.3(C-6'), 143.2(C-7'), 117.7(C-8'), 127.2(C-8a1), 

129.3(C-l4'), 41.4(N-2 or N-2'), (NbHs), %.7(OCH3), 55.7(OCHa), 60.9(c-7) 

lHNMR: OCOCH, 2.12; NCH, 2.30, 2.52; OCH3 3.70, 3.82, 3.85; ArH 5.60 (H-SI), 

6.57(H-5), 6.60(d, J=2.0 HE) (H-10) 6.70(H-5'), 6.78(d, J=8.5 Hz) (H-13), 
7.15(dd, J x 2 . 0 ,  8.5 HE) (H-14) (133) 

&8:"2O?N2: 650.2992 

(Gll), 139.9(C-12), 122.4(C-13), 125.2(C-14), 64.6(C-l'), 45.0(C-3'), 24.6(C-4'), 

40.1(C-a'), 131.2(C-9'), 131.9(C-101) 1l4.8(C-1l1), 155.4(C-12'), 113.2(C-13'), 

(OCHs) 168.3(C=O), 20.3(COCHs) (133) 

6.53(H-5'), 6.58(d, /=2.0 Hz) (H-lo), 6.63(H-5), 6.91(d, J=8.5 HE) (H-13), 
7.18(dd, J=2.0, 8.5 HE) (H-14) (133) 

(R,R)-O,O-Diacetylcurine ( (R,R)-O,O-Diacetylbebeerine) CmH4zOsNt: 678.2941 
'FNMR: 60.2 (C-1), 42.9 (C-3), 21.5(C4), 132.0 ( M a ) ,  108.4 (C-5), 150.2 (C-6), 

130.9 (C-7), 144.0 (C-S), 123.7 ((3-8s)) 38.7 (C-a), 140.1 (C-91, 121.5(C-10) j 146.4 
(C-11), 139.9 (C-12), 122.2 (C-13), 124.9 (C-14), 64.8(C-1') 45.4 (G3') ,  25.2 (C4 ' ) ,  
127.7(C-4a1), 112.0(C-5'), 147.9(C-6'), 142.8(C-7'), 117.4(C-S1), 128.0(c-8a1), 
39.9(C-a'), 132.3(C-9'), 131.7(C-10'), 1l4.6(C-1l1), 154.4(C-12'), 113.6(C-13'), 
129.0(C-14'), 41.1(N-2 or N-2') (NCHa), 41.9(N-2 or N-2') (NCHs), 55.5 
OCHj), 55.5(OCHj), 167.7(C=O), 168.1(C=O), 19.6(COCHa), 20.0(COCHs) 
(133) 

1HNMR: OCOCH3 2.06, 2.11; NCHa 2.30, 2.55; OCHa 3.70 3.85, 3.90; ArH 5.50 
(H-SI), 6.57(H-5), 6.60(d, J=2.0 HE) (H-lo), 6.70(H-5'), 6.78(d, J=8.5 Ha) 
(H-13), 7.15(dd, J=2.0, 8.5 Hz),  (H-14) (133) 

(R,R)-N,N-Dimethylcurine Iodide ( (R, R)-N,N-Dimethylbebeerine Iodide) 
C:sH4400sNzCt21-: 624.3201 

WNMR: (CDCl,CD,OD) 65.9(C-1), 55.0(C-3), 23.6(C;4), 120.4(C4a), 108.8 
(C-5), 149.0(C4), 137.5(C-7), 138.2(C-8), 119.9(C-Sa), 36.8(C-a), 129.1(C-9), 
123.3(C-10), 142.O(C-l1), 147.7(C-12), 117.1 (C-13), 123.9(G14), 72.5(C-1'), 
55.0 (C-3'), 23.6 (C-4'), 123.1 (CXa'), 113.0 (C-5'), 149.9 (C-6'), 145.2 (C-7'), 
117.1(C-8'), 122.7(C-8s1), 38.0(C-a'), 128.6(C-9'), 131.6(C-10'), 1l5.5(C-1l1), 
155.7(C-12'), 113.0(C-13'), 129.9(C-14'), 51.1(N+CHa), 51.1(N+CHs), 52.4 
(N+CHa), 52.9(N+CH,), 56.4(OCHj), 56.7(OCHa) (133) 

(R,R)-7-O-Methylcurine ( (R,R)-7-O-Methylbeeberine) (3): C ~ ~ H ~ O O ~ N Z :  608.2886 
WNMR: 60.2 (C-1), 43.5(C-3), 21.9 ( C 4 ) ,  129.4(C4a), 108.8(C-5), 151.7 (C-6), 

140.4 (C-7), 144.8 (C-8), 124.2 (C-Sa), 39.4 (C-a), 133.4 (C-g), 120.7 (C-lo), 143.1 

128.4(C4a1), 112.0(C-5'), 148.4(Cd1), 143.5(C-7'), 119.3(C-8'), 128.3(C-8a1), 

129.6(C-14'), 41.5(N-2 or N-2'), (NCHa), 41.8(N-2 or N-2') (NCHj), 55.8 

NCHa 2.32, 2.60; OCHa 3.80, 3.92, 3.95; ArH 6.00(H-8'), 6.64(H-5), 

(C-11), 146.1 (C-12), 115.2 (C-13), 126.3 (C-14), 65.2 (C-1 I ) ,  45.4 (G3') ,  24.9 (C4 ' )  

39.7 (C-I), 131.3 (C-9'), 132.0 (C-lo'), 115.2(C-111), 155.6(C-12'), 113.0(C-13'), 

(OCHs), 55.8(OCH3), 61.0(C-7) (OCHs) (133) 

6.71(d, /=2.0 Hz) (H-lo), 6.77(H-5'), 6.88(d, J=8.3 HE) (H-13), 7.03 dd, I= 
2.0, 8.3 Hz) (H-14) (133) 

'HNMR: 

(R,R)-N, N,O,O-Tetramethylcurine Iodide ( (R, R)-N, N,O,O-Tetramethylbeeberine 
Iodide) C40H4806N2++21-: 652.3513 

WNMR: (D20-CDaOD) 66.5(C-l), 55.3(C-3), 24.3(G4), 125.6(G4a), 110.3(C-5), 
154.4(G6), 140.4(C-7), 144.9(C-8), 121.2(C-8a), 37.4(&~), 130.2(C-9), 124.0 

(C-3'), 24.3(C4'), 123.6(C4a1), 113.7(C-5'), 151.4(c-6'), 145.4(&7'), 117.9 
(C-SI), 123.1 (C-Sa'), 38.8(C-a'), 129.7(C-9'), 132.3(C-101), 115.5(G111), 156.6 

53.5(N2CH3), 56.7(OCHa), 56.9(OCHs), 57.3(OCHa), 61.4(OCHa) (133) 
(R,S)-O-O-Dimethylchondrocurarine Iodide (R,S)-N,N,O,O-Tetramethylcurine Iodide 
(R, S) -N,  N, O,O-Tet rame thylbebeerine Iodide C ~ O H ~ ~ O ~ Z % I - :  

(DIO-CDsOD) 68.5 (C-1) , 54.7 (C-3), 23.6(C4), 12.5.4 ( C 4 a )  , 109.7 (C-5), 
154.3 (C-6), 140.4 (C-7), 143.8 (C-8), 119.9 (C-8a), 39.7 (C-a), 130.8 (C-9), 123.6 

(C-3'), 23.6 (C4 ' ) ,  123.2 (C4a ' ) ,  112.9 (C-5'), 150.9 (C4 ' ) ,  146.0 (C-7'), 116.7 
(C-8') 121.3(C-8a1), 37.0(C-a'), 129.5(C-9'), 134.1(C-10') 114.5(G111), 156.5 
(C-l2'\, 112.9 (C-13'), 131.2 (C-14'), 51 .O (N+CHa), 51.2 (N+kHa), 52.9 (N+CHs), 

(C-10) , 143.0 (C-11 ) , 149.4 (C-12), 114.1 (C-13), 124.6 (C-14), 73.4(C-1 I) ,  55.5 

(C-12') 113.7 (C-13 I) ,  130.9 (C-147, 51.4(N+CHa), 51.6 (N+CHs), 52.8 (N+CHa) 

652.3513 
WNMR : 

(C-lo), 142.5(C-11), 149.2(C-12), 114.5(C-13), 127.8(C-14), 72.l(C-l'), 54.2 

54.7(N+CHj), 56.1 (OCHa), 56.5(OCHa), 56.5(OCHa), 60.7(OCHs) (133) 
R,R. -O,O-Dimethylcurine (R,R-O,O-Dimethylbebeerine) C t s H d h N ~ :  622.3043 

WNMR: 60.3 (C-1), 43.1 (C-3), 21.6(C4), 129.4 (C4a) ,  108.7 (C-5), 151.5 (M), 
140.1 (C-7), 145.9 (C-8), 124.2 (C-8a), 38.9 (C-a), 133.9 (C-9), 122.1 (C-lo), 143.9 

126.5(C4aT), 112.1 (C-5'), 147.8(C-6'), 143.2(C-7'), 116.2(C-8') 127.9 (GSa)  , 
39.4 ( G a l ) ,  131.5(C-9'), 131.9 (C-lo'), 114.7 (C-11 I ) ,  155.2 (C-12 /), 112.9 (G13'), 
129.0(C-14'), 41.3(N-2 or N-2') (NCHZ), 42.1(N-2orN-2') (NCHa), %.7(OC&), 

1HNMR: NCHa 2.34, 2.56; OCH3 3.74, 3.76, 3.91, 3.93; ArH 5.59(H-8'), 6.62(d, /= 

(C-11), 148.9(C12), 111.7 (C-13), 125.0(C-14), 64.9(C-l'), 45.6(C-3'), 25.2(C4'], 

%.7(OCHa), 60.8(C-7) (OCHa) (133) 

2.0 HE) (H-lo), 6.64(H-5), 6J7(H-5'), 6.87(d, /=8.3 HE) (H-13), 7.23(dd, 
J ~ 2 . 0 ,  8.3 HE) (H-14) (133) 
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140. (R . R )-12-O-Me t hvlcurine ( (R . R ) -1 2-0-Me thvl bebeerine ) : CS~HH,.O*N. : 608.28% ~ _ . ~  _" ~ -~ 
' ~JCNMR: 60.2(c-i),' i3:4(~-3), -2i.4@4j, - i i ~ . j ' ( ~ + a ) ,  107.7(C-5jj -lii&c+i), 

137.0 (C-7), 138.5 (C-8), 124.3 (C-8a), 39.5 (C-a), 134.1 (C-9), 121.4 (C-lo), 143.6 

(C-4'), 126.5(C4a1), 111.9(C-5'), 148.3(C+'), 143.3(C-7'), 117.2(C-8'), 127.5 
(c-8~'). 39.5(C-a'). 131.5 ((3-9'). 131.5(C-10'). 114.3 (C-11 I ) .  155.0 (c-12'). 113.5 

(C-ll), 148.8 (C-12), 112.8 (C-13), 124.6 (C-14), 64.7 (C-1 I), 45.0 (C-3 I) ,  24.4 

(C-13Ij; 129.3(C-14'), 41.4(N-2'or N-2') (NCHa), 41.8(N:2 or N12') (fiCH3), 
56.OIOCHZ). 56.010CH,). M.OfOCH,) (133) ~- _ ~ ~ " , ,  .. . ~- ___~,  \ _ _ _  ~ " ,  , - - 

'HNMR; NCH3 2.34, 2.51; OCH3 3.74, 3.90, 3.92; ArH 5.6D(H-8'), 6.54(d, J=2.0 

142.4 (+)-Tubocurarine Chloride ( (R,S)-Tubocurarine Chloride) C~,H~IOSNZ++~C~- :  

Hz) (H-lo), 6.60(H-5), 6.74(H-5'), 6.86(d, J=8.3 Hz) (H-13), 7.23(dd, /=2.0, 
8.3 Hz) (H-14) (133) 

609.3042 

148. D 

"CNMR: (Dg0-CDaOD) 68.7(C-1), 54.5(C-3), 23.6(C-4), 120.1(C4a), 108.7(C-5), 
149.6(C-6), 138.8(C-7), 137.4(C-8), 119.8(C-8a), 38.6(C-a), 129.O(C-9), 124.0 

(C-3'), 22.6(C-4'), 124.4(C-4a1), 112.3(C-5'), 150.3(C+), 146.4(C-7'), 118.4 
(C-8'), 121.0(C-8a1), 4O.O(C-a'), 129.9(C-9') 134.0(C-10'), 1l5.3(C-1l1), 156.4 
(C-12'), 113.1(C-13'), 130.8(C-14'), 40.5(N+kHa), 51.3(N+CHa), 54.5(N+CHa), 
56.4(OCH3), 56.4(OCHa,) (133) 

(C-lo), 142.4(C-11), 148.8(C-12), 116.7(C-13), 127.4(C-14), 65.l(C-l'), 45.9 

imethylwarifteine (0-Methylcissampereine) CasH4oOsN2: 620.2886 
X-ray crystallography: Determined by direct methods with crystallization in the 
orthorhombic space group P21212~ with a=14.714(4), b =  14.827(4), c= 15.365(4) 
A, z = 4  (164) 

TABLE 3. Known Natural Bisbenz ylisoquinoline Alkaloids 
Reisolated From New Sources 

4. Dauricinoline C37H4z06Nt: 610.3043 

5. Dauricoline C3s&oO6N~: 596.2886 

14a. Thaliracebine C ~ ~ H ! ~ O ~ N Z :  652.3149 

1%. Thalirugidine C39H,608Ng: 670.3254 

19. Dauricine CXRHIAOIN~: 624.3199 

Sources: Menispermum dauricum (Menispermaceae) (45) 

Sources: Menispermum dauricum (Menispermaceae) (45) 

Sources: Thalzctrum faberi (Ranunculaceae) (143) 

Sources: Thalictrum foliolosum (Ranunculaceae) (53) 

20. 

31. 

31. 

38. 

40. 

42. 

4.5. 

46. 

48. 

49. 

51. 

52. 

_ _  ._ - 
Sources: Menispermum dauricum (Menispermaceae) (45) 

Sources: Menzspermum dauricum (Menispermaceae) (45) 

Sources: Berberis orthbotrys (Berberidaceae) (46) 
Doryphora aromatica (Monimiaceae) (21) 
Pycnurrhenu Jongifolia (Menispermaceae) (51) 
Thaiiclrum rugosum (Ranunculaceae) (43) 

594.2730 

Daurinoline C37H4206Ng: 610.3043 

Aromoline CssHssOsNz: 594.2730 

D aphnandrine C3sH 380 sN : 

Daphnoline CasHasOsN~: 580.2573 

(+)-Epistephanine Ca7HasOSNz: 606.2730 

Homoaromoline C3iH4006Nz: 608.2886 

Sources: Doryphora aromatica (Monimiaceae) (21) 

Sources: Doryphora aromatica (Monimiaceae) (21) 

Sources: Stephaniu herhandifolia (Menispermaceae) (29) 

Sources: Cyclea barbata (Menispermaceae) (130) 

Pycnurrhenu longifolia (Menispermaceae) (51) 

Doryphora aromatica (Monimiaceae) (21) 
Pycnurrhenu longifoliu (Menispermaceae) (51) 

Sources: Daphnandra johnsonii (Monimiaceae) (24) 
Is0 yrum thalictroides (Ranunculaceae) (54)  

Sources: Dehassza triundra (Lauraceae) (27) 
Pycnurrhenu longifolia (Menispermaceae) (51) 
Thalictrum rugosum (Ranunculaceae) (43) 

Sources: Berberrs orthobotrys (Berberidaceae) (46) 
Berberis vulgaris (Berberidaceae) (26) 

Sources: Daphnundra johnsonu (Monimiaceae) (24) 

Sources: Trzclzsza gi l le t t i  (Menispermaceae) (52) 

Sources: Limaciopsis loangensis (Menispermaceae) (28)  

0-Methylrepandine C38H4z06Ng: 622.3043 

Obaberine C38H4r8sNI: 622.3043 

Oxyacanthine CaiH400sNz: 608.2886 

Repandine CS~H~OOSNZ: 6 0 8 . q .  

Stebisimine CasH3,,OpNZ: 590.2417 

Thalrugosamine C37H400~Nt: 608.2886 

'The structural representation cited by Guha et al. is incorrect. The correct structural 
representation is that cited for compound 129, which was incorrectly designated chondocurarine 
(1). 
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Thalisopine (Thaligosine) C38H4tO7Nt: 638.2992 

Thalrugosaminine CapH4407Nt: 652.3149 

Berbamine Ca7H40OsNt: 608.2886 

Sources: Thulictrum foliolosum (Ranunculaceae) (53) 

Sources: Thulictrum alpznum (Ranunculaceae) (42) 
Thalictrum foliolosum (Ranunculaceae) (53) 

Sources: Berberis chilensis (Berberidaceae) (49) 
Berberis Jycium (Berberidaceae) (22) 
Berberis orthobotrys (Berberidaceae) (46) 
Berberis poiretii (Berberidaceae) (16, 137) 
Berberis thunbergii (Berberidaceae) (40) 
Berberis vulgaris (Berberidaceae) (26) 
Limaciopsis loangensis (Menispermaceae) (28) 
Pycnarrhena novoguineensis (Menispermaceae) (25) 

Berberis thunbergii (Berberidaceae) (40) 
Doryphora aromatica (Monimiaceae) (21) 
Isopyrum thdicfroides (Ranunculaceae) (54) 
Limaciopsis loangensis (Menispermaceae) (28) 

Sources: Limaciopsis loangensis (Menispermaceae) (28) 

Sources: Pycnurrhenu longifolia (Menispermaceae) (51) 

Sources: Pycnarrhenu longifolia (Menispermaceae) (51) 

Isotetrandrine C38H4106Nt; 622.3043 
Sources: Berberzs pozreti i  (Berberidaceae) (16) 

2'-N-Chloromethylisotetrandrine (artifact) 

Krukovine C~H3806Np: 594.2730 

Limacine C ~ & O O ~ N ~ :  608.2886 

Obameeine C2bH.qnOlNp: 594.2730 
Pycnarrhenu novoguineensis (Menispermaceae) (25) 

_ _  _ _  ~~ 

S o k e s :  Triclisia gilletti (Menispermaceae) (52) 
Phaeanthine C3~H4P06NI: 622.3043 

Sources: Pycnarrhena noooguineensis (Menispermaceae) (25) 

Sources: Pycnarrhenu noooguineensis (Menispermaceae) (25) 

Sources: Cyclea barbata (Menispermaceae) (130) 
Isopyrum thalictroides (Ranunculaceae) (54) 

Sources: Isopyrum thalzctroides (Ranunculaceae) (54)  

Sources: Lzmaczopszs loangemis (Menispermaceae) (28) 

Pycnamine C37H40O6N2: 608.2886 

Tetrandrine Cs8H4t06Nt: 622.3043 

(* )-Tetrandrine C~BH~ZO~NZ, :  622.3043 

Thalrugosine C37H4006Nti 608.2886 

Pycnurrhena novoguineensis (Menispermaceae) (25) 
Stephania japonica var. australis (Menispermaceae) (32) 
Thulictrum minus Race B (Ranunculaceae) (44) 
Thalictrum sachulinense (Ranunculaceae) (23) 

Isofangchinoline (Preferably called thalrugosine) 

Hernandezine Cs9H4+07Nt: 652.3149 

Thalidezine C3aH41O7N2: 638.2992 

Nortenuipine C37H3807Nr: 622.2679 

Repandinine C J ~ H ~ ~ O ~ N ~ :  636.2836 

O-Methylisothalicberine C38H4@sN~: 622.3043 

O-Methylthalicberine C38H4t,06N,: 622.3043 

O-Methylthalmethine (Ca7HssO6Nz: 606.2730 

Thalicberine C37H,o06Nr: 608.2886 

Thalmethine C3&06N1: 592.2573 

Thalidasine C J ~ H ~ I O ~ N ~ :  652.3149 

Thalrugosidine C3aH4r07Nz: 638.2992 

Thalfinine C S O H ~ P O ~ N ~ :  666.2941 

Cycleanine C38H&N2: 622.3043 

Sources: Pycnurrhena novoguineensis (Menispermaceae) (25) 

Sources: 

Sources: Thalictrum sultanubadense (Ranunculaceae) (140) 

Sources: Daphnundra johnsonii (Monimiaceae) (24) 

Sources: Daphnundra johnsonii (Monimiaceae) (24) 

Sources: Berberis chilenszs (Berberidaceae) (38) 

Sources: Thalictrum minus (Ranunculaceae) (41) 

Sources: Thalictrum minus (Ranunculaceae) (41) 

Sources: Thalzctrum minus (Ranunculaceae) (41) 

Sources: Thalictrum minus (Ranunculaceae) (41) 

Sources: Thalictrum alpinum (Ranunculaceae) (42) 

Sources: Thulictrum alpz'num (Ranunculaceae) (28) 

Sources: Thalictrum faberi (Ranunculaceae) (143) 

Sources: Cyclea tonkinensis (Menispermaceae) (144) 

Thalzctrum sultanubadense (Ranunculaceae) (18, 140) 

Thalictrum reoolutum (Ranunculaceae) (39) 

Thalictrum faberi (Ranunculaceae) (139, 141, 143) 

Thalictrum foliolosum (Ranunculaceae) (53) 

Limaciopsis loangensis (Menispermaceae) (28) 
SyncZisia scabrida (Menispermaceae) (50, 137) 

9 
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lS. Isochondodendrine C,6HreOa~: 594.2730 
Sources: C y c h  barbatu (Menispemaceae) (130) 

Cycka haimmnsis (Menispermaceae) (152) 
ScMdotenia torifcra (Menkpermaceae) (17) 

Sources: Scwdotcnia toxifera (Menispermaceae) (17) 

Sources: Scidotcnia toxifcra (Menispermaceae) (17) 

Sources: Cyclca barbatu (Menispermaceae) (30, 130) 
CycZeu hainanensis (Menispermaceae) (30, 152) 
Stc hunk cpigaea (Menispermaceae) (30) 

M. Sciadenine CS&@NI: , 608.2886 

12B. Sciadoline C8sH~4OsNz: 590.2417 

132. or 133. Curine C*sH:sOeNz: 594.2730 

(*)-Curine dimetgiodide (N,N-Dimethylcurine iodide) C18H440dNt++21-: 624.3199 
Sources: Cissampclos pureira (Menispermaceae) (156) 

Sources: Cycka hainanensis (Menispermaceae) (152) 

Sources: Cyclca hatnunensis (Menispermaceae) (152) 

Sources: Synclisiu scabrida (Menispermaceae) (137) 

Sources: Synclrsia scabrida (Menispermaceae) (137) 

Sources: Daphnandra apatcb (Monimiaceae) (20) 

Sources: Trtclzstu dtctyophyllu (Menispermaceae) (124) 

Sources: Pachygonc ovatu (Menispermaceae) (31) 

137. Hayatine ClsH,sOsNz: 594.2730 

139. 4"0-Methylcurine CI,H?O&'I: 608.2886 

152. Cocsoline CacHazOsNz: 548.2311 

L53. Cocsuline Ca&dOsN?: 562.2468 

160. Telobine C:,H1405Nz: 562.2468 

162. Trigilletimine CasH8?OlN?: 558.2155 

163. Trilobine ClrHa4OsNz: 562.2468 

Triclisiu dictyophylb (Meuispermaceae) (124) 

TABLE 4. New Bisbenzylisoquinoline Alkaloide.5 

187. APATELINE CstHt*OaNt: 548.2311 

Type XXIII (R,S)  6*,7+,11$,124,7*,8+,12$ 

MP: 197-200" (CHIOH) (20); Picrate 205-210" (20) 

UV: 283(3.5), 305(sh); (CHsO I+NaOH) 297(3.6) (20) 
IR: 3548,2935, 1630, 1592, 1505, 1450, 1368, 1280, 1125 (20) 
IHNMR: 
MS: M+ 548,335,321, 168 (20) 
SOURCES: Daphnandra aputch (Monimiaceae) (20) 
DERIVATIVES: N-Methylapateline (Apateline+CH~O+NaBH4) (20) 

[=ID: +27O"(CHCla) (20) 

NCHI 2.55; OCH, 3.85; AlH 2.74.05(m,14); NH 5.22; ArH 6.%-7.3(m,10) (20) 

MP: 162-167' (dec) (CHIOH, CHCla) 
[a]%: +205" (CHClr) 
IR: 
'HNMR: 

(Nujol) 3400, 1590, 1510, 1280, 1220, 1120 and 755 
NCHs 2.44, 2.48; OCHI 3.85; OH 5.07(br); A1H 2.0.54.0 (14); ArH 5.887.0 (10) 

DERIVATIVES: @Methyls ateline (Apateline+CH%Nz) (Telobine) (MP, MVP, TLC, 
~HNMR, MS, SP RO+N) (20) 

MP: 186-194" (dec.); Picrate 169-195" 
0-Demthylapateline (Apateline+48% HBr+A) (20) 
MP: 286-292' (dec) (CHClsCHaOH) 
IR: (Nujol) 1615, 1580, 1265, 1210, 1100, 1035 
MS: Mf534 (100) 

'Not previously reported in the review by Guha et al. (1). 



Jan-Feb 19831 Schiff: Bisbenzylisoquinolhe Alkaloids 11 

188. BALUCHISTINE Ca6Hg80J'Ts: 594.2724 
Type VI (R,S) 6,7*,11+,124,7,8*,12+ 

MP: 222-224" (CHIOH) (33) 

UV: (CHgCHzOH) m(3.67) (33) 

'HNMR: 

[a]%: +333" (c=0.075, CHIOH) (33) 

(CHsCHIOH+OH-) m(3.80) (33) 
NCH, 2.61(2); OCHa 3.23(C7'), S.SO(C6); OH 5.15(2); ArH 5.43-7.40(10) (33) 

MS: M+ 594(594.2732) (22), 487(0.2), 382(52), 381(100), 367(50), 207(10), 192(15), 191(78), 
174(50), and 168(48) (33) 

3ow) (33) 
CD: (~=0.095) 208(0), 230(+11O,oOO), 267(+6,200), 275(0), 283(-3,700), 287(0), 294(+3,700), 

SOURCES: Berberis baluchistanicu (Berberidaceae) (33) 
DERIVATIVES: 0,O-Dimethylbaluchistine (Baluchistine+CHtNt) (Same as (+)-Oba- 

br ine)  (33) 
189. CALAFATIMINE CasHioOrNz: 636.2836 

Type Xa6 (S,-)  6,7,8*,10,11+,12-6,7*,12+ 

C H f  q!&s 

CHf N E / 3 k H 3  c 3  

73 CHl 

MP: 180-182" (C6HscgHl*) (133) 
[a]"D: -141" (CHCla) (133) 
UV: 235(sh) (4.85), 280(4.40), 292(sh) (3.93) (127) with no shift on addition of 0.1N NaOH (133) 
'HNMR: NCHa 2.40; OCHa 3.38, 3.74, 3.80, 3.82, 3.90; ArH 5.52(H-8 or H-8'), 6.44(C-5), 

6.63(C-5'); 6.80(d) (C-13) and 7.02(d) (C-14) with /=8 Hz; 5.98(dd), 6.44(dd), 7.23(dd) 
with JaPp=2 Hz and 8 Hz with a fourth partially obscured a t  7.02, all assignable to 
ring F protons (133) 

MS: M+ 636(100), 635,606(4), 590(3), 575(5), 469(3), 381(85), 367(20), 318(4), 190.5(38), 184(13), 
174(14) (133) 

SOURCES: Berberis buxifolia. (Berberidaceae) (133) 
DERIVATIVES: N-Methyldihydrocalafatimine (Calafatimine+NaBH,+CHZO) (same as 

calafatine) (MP, IR, TLC) (133) 
190. CALAF'ATINE CaoHu07Nz: 652.3149 

Type Xa6 6,7,8*,10,11+,12-6,7*,12+ 

CH3 

MP: 135-137" (CgHsCsHiz) (35) 
[ a ] D :  

UV: 258(3.32), 281(3.82) (35) 

f280" (CHCla) (35) (The positive rotation and the type of this alkaloid strongly suggests 
that it IS either an R,S or an S,S dimer [128]) 

6This is a new class which supplements class X as presented in the review by Guha et ol. (1). 
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"NMR: NCHa 2.31, 2.55; OCHa 3.27, 3.65, 3.71, 3.72,3.83; ArH 5.38(H8'), 5.88(d), 6.34, 6.50, 
6.34(d), 7.10(d) with /=2,10 Hz and 6.90(d) partially obscured by an asymmetrical 
doublet with the same frequency and J,,,=lO Hz (35) 

MS: M+ 652, 485, 396, 198, 192, 174 (35) ' 
SOURCES: Berberis buxifoliu (Berberidaceae) (35) 
DERIVATIVES: A single nonphenolic fragment was obtained via Birch reduction (Na-NH,). 

This fragment ww tentatively characterized w 6,7,2',4'-tetramethoxy-2-methyl-l- 
benzyltetrahydroisoquinoline (35) 

191. DAPHNINE CarHatO7Nz: 616.2209 

Type Xb' 6,7*,8,11+,12,13-6,7*,12+ 

UV: (CHClr) 261(4.72), 326(4.27), 444(3.94) (156) 
IR: 
X-RAY: Daphnine dihydriodide (Monoclinic, space group P~&I ,  a= 14.54(1), b =  13.9%1), 

SOURCES: Daphnundra repanduh (Monimiaceae) (148) 
DERIVATIVES: Daphnine dihydrochloride (156) 

(Nujol) 3350(s), 1632(w), 1610(s), 1572(s), 1534(w), 1506(s) (150, 156) 

c=19.00(2) A, 8=94.52(5)" (148) 

UV: (CHaCHtOH) 257(4.69), 324(4.33), 420(3.78) (156) 
IR: 
1HNMR: (D20)-3.20(4?,m), 3.5(3), 3.85(3), 4.10(3), 4.45(3), -4.90(4?,m), 5.55(2?,s), 

Hexahydrodaphnine 

IR: 3340(m), 1635(m), 1614(m), 1595(w), 1508(s), 1443(s), 1375(s), 1190(s), 1123(s), 1067(s) 

(Nujol) 3640(m), 3410(m), 3340(s), 3200(m) (156) 

5.98(2), 6.2-7:72(7?,m), 8.1-8.6(2,dd) (156) 

UV: (CHaCHtOH) 280(3.76) (156) 

(156) 

(4,m), 6.44(1), 7.12(1) (156) 

178(12), 174(18), 168(18), 148(15) (156) 

'HNMR: 2.51(3), 2.53(3), 3.&5(3), 3.96(3), 5.22(1), 5.90(2,dd), 6.19(1), 6.53(1), 6.3-7.2 

MS: M+ 622(15), 381(55), 380(15), 367(12), 321(4), 192(23) 191.5(26), 191(100), 190(16), 

Dihydrodaphnine diacetate 
1HNMR: (CDaCOOD) Pulsed nOe (158) 

192. DAURISOLINE CarHtrOsNt: 610.3043 
Type I (R,R) 6,7,11*,12-6,7,12* 

MP: 96-102a 
[a]%: -129" (~~0.65, CHaOH) (45) 
UV: 284(4.U); 257(3.54) (min) (45) 
IR: (KBr) 3420, 3350, 2850, 1590, 1500, 1155, 1015 (45) 
'HNMR: NCHS 2.44(N2), 2.50(N2'); OCHa 3.60(C7'), 3.78(C6'), 3.82(C6); OH-5.0(2) (DzO 

exchanged); ArH 6.10-7.14(11) (45) 
MS: M+ 610, 206(93), 192(100), 177(5) (45) 
SOURCES: Menispermum duuricum (Menispermaceae) (45) 
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193. 1,2-DEHYDROAPATELINE CaEHsiOsNi: 560.2311 

Type XXIII  (-,S) 6*,7+,11~,12-6,7*,8+,12~ 

13 

MP: 192-198' (dec.) (20); Picrate 198-202' (20) 

UV: 288(sh), 335(3.46) (20) 

IR: (Nujol) 1615, 1570, 1495, 1270, 1215, 1110, 1055 (20) 
'HNMR: 
MS: M+ 546, 545(100), 364, 335,333, 273 (20) 
SOURCES: Daphnundra apatelu (Monimiaceae) (20) 

DERIVATIVES: Apateline (l,ZDehydroapateline+NaBH,) 

[a]%: +137' (CHCls) (20) 

(CHsOH+OH-) 292(sh), 337(3.56) (20) 

NCH3 2.54; OCHa 3.87; AlH 2.50-4.10(14); ArH 6.35- 

Doryphora aromalica (Monimiaceae) (21) 

TLC, UV, SP ROTN) (20) 

1 

194. l,&DEHYDROTELOBINE CssHatOai: 560.2311 

Type XXIII (-,S) 6*,7+,11S,12-6,7*,8+,12~ 

'HNMR 

MP: 168-172' (dec.) (20); Picrate 187-192 (dec.) (20) 

UV: 287(sh), 336(3.65) with no change on addition of OH- (20) 
IR: (Nujol) 1620, 1570, 1300, 1260, 1220, 1120, 740 (20) 
'HNMR: NCHs 2.57; OCH3 3.88(2); AlH 2.404.30(13); ArH 6.40-7.00(10) (20) 
MS: M+ 560(560.2278), 559, 558, 557, 544, 543, 350, 349, 347, 335, 175 (20) 
SOURCE: Daphnandra apateba (Monimiaceae) (20) 
DERII'ATIVES: 

[U]IgD: +172" (CHCls) (20) 

Telobine (1,%Dehydrotelobine+NaBH4) (MP, MMP, 'HNMR, IR,  
SP ROTN) (20) 
N-Methyltelobine (l,%Dehydrotelobine+Ht(Pd/C) then CH20+NaBH4) 
IHNMR, MP, MMP, TLC) (20) 

195. 7-0-DEMETHYLISOTHALICBERINE CssHasOsN~: 594.2724 

Type XI (R,S) 6,7,8*,11+,12-6*,7,12+ 

TLC, 

(IR, 

MF': 245-247" (CsH1,CHCls) (38) 
[u]'%: +BO" ( ~ ~ 0 . 2 ,  CHCls) (38) 
UV: (CH~CHIOH) 285(3.88) (38) 
IR: 3560,2860(38) 
'HNMR: NCHa 2.33(N2), 2.57(N2'); OCHa 3.78(C7'), 3.83(C6); ArH 5.45(d, J = 2  Hz), 6.2, 

6.4, 6.534.83(5), 7.03(d, J = 2  Hz), 7.55(dd, J=2.8 Hz) (38) 
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MS: M+ 594(67), 392(30), 381(100), 367(7), 350(5), 191(4), 176(11), 17403) (38) 

SOURCES: Berberis chilensis (Berberidaceae) (38) 
DERIVATIVES: 0-Methylisothalicberine (7-O-Demethylisothalicberine+CH~N~) (TLC, 

UV, IR, NMR, SP ROTN, ORD) (38) 
5"-Deuterc-7-O-Demethy1isotha1icberine (7-O-Demethylisothalicberine+NaOD+DtO 
+A) (38) 

MS: M+ 595(70), 382(50), 381(100) (38) 

ORD: 240(+28,oOO), 251(-18,600), 265(-3,600), 278(-14,000), 295(+7,100) (38) 

1%. N-DESMETHYLTHALIDASINE CsclHirOrNr: 638.2992 
Type XI1 (S,S) 6,7,8*,11+,12-5*6,7,12+ 

H' 

MP: 137-139" (yellow amorphous powder) (142, 144) 
[P]D: 
'HNMR: 
ORD: Same as thalidasine (135) 
SOURCES: 
DERIVATIVES: Thalidasine (N-Desmethylthalidasine+CH~O+NaBH4) (MP, IR,IHNMR, 

ORD) (142,144) 
Birch Reduction (Na/NHI) afforded N-Methyl-6,7-dimethoxy-5,4'-dihydroxybenzyl- 
tetrahydrokoquinoline (142) 

-86.9" (~~0.41, CHaOH) (142, 144) 
NCH, 2.62; OCHa 3.25, 3.46, 3.75, 3.86, 3.89; ArH 6.%7.57(9) (142, 144) 

Thalictrum faberi (Ranunculaceae) (142, 144) 

197. N-DESMETHYLTHALRUGOSIDINE CnH4oO7Nz: 624.2836 
Type XI1 (S,S) 6,7,8*,11+,12-5*,6,7,12+ 

MP: XE-206" (CHsOH) (42) 
[Q]"D: -57' (~=0.23, CHsOH) (42) 
UV: 278(3.90), 2.83(3.91) with no shift in 0.01N NaOH or HC1 (42) 
IR: 3535 (42) 
'HNMR: NCH,, 2.62; OCHs 3.52, 3.77, 3.88, 3.92; ArH 6.2-7.7(9) (42) 
MS: M+ 624(85), 623(17), 398(33), 397(100), 383(6), 222(4), 206(8), 199(55), 178(4) (42) 
CD: (c=3.6 x 10-8) 225(-21,OOO), 232(0), 242(+67,000) 258(min) (+3,600), 270(+6,400), 

Z3(0), %(--24,m), 300(0) (42) 
SOURCES: Thalictrum alpinum (Ranunculaceae) (42) 
DERIVATIVES : Thalrugosidine (N-Desmethylthalrugosidine+ CHtO + NaBH4) (TLC, MP, 

MMP, UV, IR, 'HNMR, SP ROTN, CD) (42) 
0-Ethyl-N-Desmethvlthalruaosidine (N-Desmethslthalruaosidine+CH&HNt) (42) 

MP: Amckphous (42) - 
TLC: 

MS: M+652(40), 637(7), 621(8), 426(27), 425(100), 411(7), 222(8), 213(63), 206(10), 204(17), 

Birch reduction (Na/NHs) afforded (S)-(+)-6,4'-dimethoxy-7-ethoxy-benzyl-l,2,3,4- 

- - 

0.94 (Silica Gel G ;  CeHc(CHs)tCO-NH4OH [10:10:0.3]) (42) 
'HNMR: NCHa 2.61; OCHa 3.54, 3.74, 3.86, 3.91; OCHrCHs 0.73(t, J=7 )(42) 

198(10), 192(7), 190(17), 188(3) (42) 

tetrahydroisoquinoline and (S)-( +)-5-hydroxyarmepavine (42) 
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198. DIHYDROTHALICTRININE CnHuOsNz: 666.2577 
Type XVII' (S,-) 5,6,7,8*,10,12,13+-6,7*,12 

MP:  194-197" (CHCL) (37) 

[aInD: -125" (~=0.13,  CHIOH) (37) 
TLC: 0.86 (Silica Gel G;  C~HC-(CHZ)&O-NH~OH [10:10:0.3] ) (37) 

UV: 238(4.81), 249(sh) (4.73), 285(sh) (4.05), 299(sh) (3.95) (37) 

(3.74) (37) 
IR: 3280 (37) 
1HNMR: 

(CHaOH in 0.07N HCl) 210(sh) (4.96), 240(sh) (4.69), W2(4.75), 303(sh) (4.05), 34O(sh) 

(40'C) NCHI 2.49; OCH3 3.45, 3.70, 3.79, 3.86, 3.91; ArH 6.13(HS1), 6.46, 7.02(2), 
split ABXY pattern at  -6.47, 6.73(dd, /=2.5, 8.3 Hz), -7.1, 7.82(dd, J=2.2. 8.0 Hz), 
an AB quartet a t  7.48(J=5.7 Hz) and 8.40(J=5.7 He); OH 12.05(Dt0exchanged)(37) 

MS: M+ 666(666.2524) (lOo), 651(21), 635(7), 513(3), 409(1), 332(13), 325(3), 188(12), 142(38), 
129(48), 112(13) (37) 

SOURCES: Thuliclrum rochebrunianum (Ranunculaceae) (37) 
PREPARATION: 

199. EPINORHERNADAZINE (Semisynthetic) C s s H ~ ~ O , N ~ :  638.2992 

CD: (2.7 x 1W'M) 217(+222,000), 231(0), 245(-266,000), 270(sh) (-70,000), m(0) (37) 

Via reduction (NaBH4-CHaOH) of thalictrinine (SP ROTN, IR, 'HNMR 
TLC, MP, MMP) (37) 

Type I X  (S,R) 5,6,7,8*,11+,12-6,7*,12+ 

CH f 

TLC: 0.54 (Silica Gel G; C6H~(CHs)&O-NH~OH [10:10:0.4] ) (37) 

1HNMR: NCHa 2.26; OCH3 3.28, 3.63, 3.78, 3.81, 3.91; ArH 6.04(HS1), 6.2-7.4(8) (37) 
MS: M+ 638(10), 623(4), 607(3), 460(13), 425(17), 411(34), 397(22), 318(19), nO(17), 213(59) 

206(100), 192(29), !91(29), lW(22) (37) 
SOURCES: Via reduction (NaBHrCH30H) of thalisimine to afford epinorhernandazhe and 

[Cr]"D: -62' (~=0.27, CHIOH) (37) 

norhernandezine which were separated via volumn chromatography (37) 
200. EPINORTHALIBRUNINE (Semisynthetic) C~BH~ZO~NI:  654.2941 

Type XVII' (S,R) 5,6,7,8*,10,12,13+-6,7*,12+ 

TLC: 0.61 (Silica Gel G: CsH6-(CHa)zCO-NH40H [1O:10fl0.4] ) (37) 
[U]"+D: -242" (~1.36, CHaOH) (37) 
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'HNMR: (CSD~N) NCHa 2.37; OCHj 3.40, 3.51,3.69,3.76, 3.81; AlH 4.09(t, J = 4  HI), 4.41(dd, 
J=5,8 Hz for H1 and Hl ' ) ;  ArH 6.ll(H8'), 6.70, 6.78, 6.87.4(5); OH 12.1 (37) 

MS: M+654(10). 639(4). 623(2).47619).411(27).397(19).327(3. M+/21.238(13). 220(9). 206(100). 
~ ,, ~ ,, ~ ,, 

i92(14); igi(27); i&(io),' i78(i4j; 1so(23j, i32(iij,  im'(i3) (37j' 
CD: 
SOURCES: 

(2.1 x lO-'M) 225(sh) (-lOO,OOO), 262(min) (-4,4OO), 286(-25,OOO), 320(0) (37) 

and northalibrunine which were separated via column chromatography (37) 
Via reduction (NaBH4-CHsOH) of thalibrunimine to afford epinorthalibrunine 

201. FUNIFERINE DIMETHIODIDE (N,N-DIMETHYLFUNIFERINE IODIDE) 
CtoHisOsNz++21-: 652.3512 

Type IV (S,R) 6,7,8*,124,7*,12(11-11) 

MP: 268" ( (CHa)rCO) (48) 
[a]%: +14" (~=0.65, CHsOH) (48) 

ROTN) (48) 

1, 142(70), 128(5) and 127(17) (48) 

(TLC, MP, MMP, UV, IR, SP 

202. GILLETINE CsrHarO~r: 578.2417 
Type XXIV (S,S) 6,7*,8+,11$,124,7+,8*,12$ 

MP: 174-176" (CHCLEther) (15, 52) 
[ a ] * 8 D :  
UV: 237(4.34), 274(sh) (3.33), 290(3.41), 301(sh) (3.36) (15, 52) 
IR: (KBr) 3520, 1505 (15, 52) 
1HNMR: NCH3 2.42; OCH, 3.95; NH 4.35; OH 5.16(Dt0 exchanged); ArH 6.11, 

MS: M+ 578(33), 352(21), 351(100), 337(21), 176(27) (15, 52) 
SOURCES: 
DER1 VAT1 VES : N-Methylgillet ine (Gillet ine + CHzO+ NaBH4) (15) 

+294" (c=0.56, CHaOH) (15, 52) 

6.82(2), 6.90-7.07(m, 2), 7.5%7.68(m, 2) (15, 52) 

Triclisia gilktii (Menispermaceae) (15, 52) 

MP: 156 157" (CHaOH) 
r a l s o ~ :  +310" (c=0.41. CHClal 
U?:- 237(sh) (4.39), 277(sh) (3.39), 289(3.44), 3.04(sh) (3.37) 
IR: (KBr) 3480,1505 
1HNMR: NCHa 2.39, 2.57; OCHa 3.90, 3.93; OH 5.30 (DzO exchanged), ArH 6.16, 6.55(2), 

MS: M+ 592(45), 3?(25), 365(100),.351{33), 183(57) 
N,O-Dimethylgilletine (N-Methylgilletine+CHtNz) (15) 
MP: 201-203" (CHaOH); Dimethiodide 261-263" [ (CHs)zCO] 
[a]"D: +193" (~=1.73 ,  CHCla) 
UV: 237(sh) (4.57), 276(sh) (3.46), 291(3.51), 301(3.45) 
IR:  (KBr) 1503 
1HNMR: 

MS: M+ 606(41), 380(30), 379(100), 365(30), lW(53) 
CD: 233(+97,700), 288(+20,400) 

6.87(2), 6.97-7.08(m, 2), 7.&7.65(m, 2) 

NCHa 2.38, 2.58; OCHa 3.82, 3.90, 3.95; ArH 6.17, 6.59(2), 6.88(2), 7.00-7.10 
(m, 2), 7.52-7.58(m, 2) 
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203. HERNANDEZINE-N-OXIDE CapHttOsN~: 668.3098 
Type I X  (S,S) 5,6,7,8*,11+,12-6,7*,12+ 

17 

MP: 179-180" (141) 0 
UV: 285(141) 
IHNMR: NCHs 2.31; I&CHj 3.65; OCHa 3.15, 3.27,3.71(2), 3.81; ArH 5.97-7.15(9) (141) 
MS: M+ 668(15), 652(100), 461(25), 460(21), 425(34), 424(31), 411(62) (141) 
SOURCES: Thalzctrum suZtanabadense (Ranpculaceae) (141) 
DERnATIVES: Hernandezhe (HernandezmeN-oxlde+Zn+HzSOt) (141) 
204. ISOGILLETINE-N-OXIDE CjrHarOrNt: 594.2366 

Type XXIV 6,7*,8+,11~,12-6,7+,8*,12~ 

MP: 218-220" (CHClrCHaOH) (52) 
[ u ] ~ ~ D :  
UT: 223(sh)(4.49), 229(sh)(4.54), 240(4.55), 289(3.80), 296(sh)(3.75) (52) 
IR: (KBr) 3380(br), 2930, 1585, 1500, 1455, 1430, 1370, 1270, 1225, 1210, 1165, 1125, 1140, 990, 

IHNMR: NCHa 2.85; OCHI 3.83, 3.85; NH 4.30; OH 5.10; ArH 6.05-7.65(9) (52) 
MS: M+ 594(2), 578(10), 352(7), 351(29), 176(4), 57(100) (52) 
SOURCES: TYiClisiu g i l k t z z  (Menispermaceae) (52) 
DERIVATIVES: 

MP) (52) 

+216" (c=O.94, CHCkMeOH [9:1] ) (52) 

870, 830, 750 (52) 

Gilletine diastereoisomer (Isogllletine-N-Oxide+HISOt) (UV, IR, IHMNR, 

205. ISOTHALICBERINE CaiHtoOsN~: 608.2886 
Type XI (R,S) 6,7,8*,11+,12-6*,7,12t 

MP: 153-155" (CsHii-CHCls) (38) 
[aI zoD:  -205" ( ~ = 0 . 4 ,  CHClj) (38) 
UV: (CHaCHrOH) W(3.98) (38) 
IR: 3575, 2875 (38) 
1HNMR: NCHj 2.33(N2), 2.57(N2'); OCHj 3.45(C7), 3.75(C7'), 3.80(C6); ArH 5.44(d, J= 

2 HI), 6.15, 6.4, 6.52-6.82(5), 7.03(d, J = 2  Hz), 7.55(dd, J = 2  and 8 Hz) (38) 
MS: 

ORD: 

M+ 608(70), 396(20), 395(61), 381(13), 205(9), 204(33), 198(100), 191(9), 190(28), 175(4), 
174(46) (38) 

240(+30,000), 253(-12,600), 268(-1,900), 280(-7,5oO), 295(+3,OOO) (38) 
SOURCES: Berberis chilensis (Berberidaceae) (38) 
DERIVATIVES: 0-Methylisothalicberine (Isothalicberine+CHiNi) (TLC, UV, IR, 

IHNMR, SP ROTN, ORD) (38) 
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206. JOHNSONINE Cs7HIOOJ'Tz: 608.2886 
Type VI (S,S) 6,7*,11+,12-6,7,8*,12+ 

MP: 150-152" then dec. a t  225" (CHaOH) (24) 
TLC: 0.25 (Silica Gel; CHClsEtrN [9:1] ) (24) 

0.42 (Silica Gel; CHCl&HsOH-NHdOH [90:10:1] ) (24) 
0.50 (Silica Gel; CHaOH-NH,OH [100:1.5] ) (24) 

[u]"D: -86" (CHCl,) (24) 
UV: Bl(3.82) and 257(3.02)(min); (CHaOH+5% NaOH) N(3.85) and 264(3,17)(min) (24) 
IR: 3400, 1612, 1585, 1510, 1445, 1358, 1275, 1215, 1128, 1040, 1015, 752, 660 (24) 
IHNMR: NCH, 2.47,2.53; OCHs 3.17,3.35,3.95; OH 4.70 (DzO exchanged); AlH 2.30-4.28(14); 

MS: M+ 608(found 608.2883) (43), 607(32), 501(6), 382(31), 381(100), 367(34), 192(18), 191(62), 
174(39), 168(52) (24) 

SOURCES: Daphnundra johnsonii (Monimiaceae) (24) 
DERIVATIVES: 0-Methyljohnsonine (Johnsonine+CHzNt) (Same as O-Methylrepandine) 

ArH 6.30-7.20(10) (24) 

(MP, MMP, TLC, UV, IR, IHNMR, MS, SP ROTN) (24) 
2@7. N-METHYLAPATELINE CasHadOiNz: 562.2468 

Type XXIII (R,S) 6*,7+,11$,12-6,7*,8+,12$ 

M P :  165-167" (sinter) 198-220" (dec) (CHIOH) (24) 
TLC: 0.35 (Silica Gel; CHClrEtsN [9:1] ) (24) 

0.49 (Silica Gel; CHCl&HsOH-NHdOH [90:10:1] ) (10) 
0.42 (Silica Gel; CHSOH-NHIOH [100:1.5] ) (24) 

[a]%: 4-212" (CHCla) (24) 
UV: m(3.61) and 258(3.35)(min) (24); (CH30H+5% NaOH) 290(3.72) and ZO(3.47) (min) 

124) 
IR: 34ob;-i585, 1505, 1445, 1350, 1275, 1210, 1110, 870, 750, (24) 
IHNMR: NCH, 2.45, 2.49; OCH, 3.85; OH 5.33 (DzO exchanged); AlH 2.2&4.10(14); ArH 

MS: M+ 562 (found 562.2475)(58), 350(40), 349(100), 335(40), 175(54) (24) 
SOURCES: Daphnundra .johnsonii (Monomiaceae) (24) 
DERIVATIVES: N,O-Dime thylapateline (N-Me thylapateline + CHZNZ) (Same as N-Methyl- 

5.90(H8), 6.25(H5), 6.35(H5'), 6.55(H10), 6.70-7.20(6) (24) 

telobine) (24) 
208. N-METHYLNORAPATELINE C;dHazOsNt: 548.2311 

Type XXIII (R,S)  6*,7+,11$,124,7*,8+,12$ 
5 
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IR: 345b;-i585, 1500 1445, 1350, 1270, 1210, 1108, 870, 748, 658 (24) 
1HNMR: 

MS: M+ 548 (found 548.2307) (24), 336(38), 335(100), 321(32), 168(46) (24) 
SOURCES: Daphmndra johnsonii (Monimiaceae) (24) 
DER1 VATIVES : N, O-Dimethylapateline (N-Methylnorapateline + CHtNt) (Same 

(CDCls+bD30D) (NCHa 2.44, 2.49; AlH 2.20-4.10(14); ArH 5.89(H8), 6 
6.39(H5'), 6.60(H10), 6.77-7.20(6) (24) 

Methyltelobine) (MP, MMP, TLC, UV, IR, MS, lHNMR, SP ROTN) (24) 

.27 (H5), 

as N- 

209. O-METHYLTHALIBRINE CarHszOsNr: 638.3356 

Type I (S ,S )  6,7,11*,12-6,7,12* 

MP: Amorphous (44) 
TLC: 0.69 (Silica Gel G; CsHs(CHa)tCO-NH40H [20:209.7] ) (44) 

UV: 280(4.02), 285(sh) (4.01) (44) 
'HNMR: NCHs 2.49,2.53; OCHJ 3.60,3.63,3.78,3.80,3.83; ArH 6.10(H8), 6.16(H8'), 6.53(H5), 

6.56(H5'), 6.6-7.2(7) (44) 
MS: M+ 638(<1), 206(100), 191(9), lW(9) (44) 

SOURCES: 
PREPARATION: Via methylation (CHzNr) of thalibrine (TLC, SP ROTN, UV, IR, IHNMR, 

CD) (44) 
DERIVATIVES: Birch Reduction (Na/NHa) afforded (3)-(+)-0-methylarmepavine and 

(S)-(+)-Armepavine (44) 
KMn04 oxidation afforded of N-methylcorydaldine and Zmethoxy4',5dicarboxy- 
diphenylether (44) 

[a]%: +109" ( ~ ~ 0 . 2 2 ,  CHaOH) (44) 

CD: (3.4 x l W M ,  CHaOH) 228(+75,000), 250(0), %'O(O), 287(+15,500), 300(0) (44) 
Thalictrum mznus race B (Ranunculaceae) (44) 

210. 0-METHYLTHALIBRUNIMINE' Ca,H4*OiNz: 666.2941 
Type XVII' (S,-) 5,6,7,8*,10,12,13+-6,7*;1~ 

p 4 3  

CH j' 

CH 3O k04 
MP: 183-185" (CHCI,) (47) 
[ a ] D :  -103.7" ( ~ = 0 . 5 ,  CHCls) (47) 
UV: (CHaCHSOH) 240(sh) (4.46), 282(4.01), 305(sh)(3.92) (47) 
lHNMR8: NCHl 2.52; OCHa 3.45, 3.74, 3.81, 3.88, 3.92; A&Hr 4.39; ArH 6.02-7.60(7) (47) 
MS9: 665(65), 664(100), 650(54), 635(26), 620(3), 605(13), 410(13), 395(3), 377(20), 363(20), 

336(33), 234(6), 205(13) (47) 

7The structural assignment of this alkaloid is in doubt due to inconsistent spectral data 
and the failure to directly compare the alkaloid or its derivatives with authentic samples. 
The structure of the alkaloid has been drawn to conform to revised type XVII (36). 

8Six methoxy groups are cited in the paper but only five numerical signals with no integra- 
tion is presented (47). 

gThe parent ion is incorrectly cited as m / z  665 which is impossible since the alkaloid con- 
tains two nitrogen atoms and therefore must have an even molecular ion/molecular weight. 
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SOURCES: Thulictrum rochebrunianum (Ranunculaceae) (47) 
DERIVATIVES: N-Methyldihydro-0-Methylthalibrunimine (0-Methylthalibrunimine+ 

NaBH4 then +CHtO+NaBH4) (47) 
MP: 130435' 
1HNMR: Additional N-Methyl group at  2.49 

211. NEOTHALIBRINE CssH,OsNz: 624.3199 

Type I (S,S) 6,7,11*,124,7,12* 

M P :  Amorphous (39) 

IR: 3540 (39) 
' " M R :  NCHa 2.43, 2.51; OCHa 3.59, 3.78(2), 3.82; ArH 6.09(H8'), 6.38(H8), 6.46, 6.56, an 

AA'BB' quartet at 6.78 and 6.98 (J-=8.8) ,  an ABC multiplet between 6.6-6.9; OH 
5.17 (DzO exchanged) (39) 

MS: M+ 624(0.1), 418, 206, 192 (39) 

SOURCES: Thulictrum dpinum (Ranunculaceae) (42) 
Thulictrum revolutum (Ranunculaceae) (39) 
ThuZictrum rugosum (Ranunculaceae) (43) 

DERIVATIVES: 0-Methylneothalibrine (Neothalibrine+CHzNf) (Same aa 0-Methylthali- 
brine) (IR, CD! IHNMR, TLC) (39) 
0-Ethylneothalibrine (Neothalibnne+CHaCHNz) 

lHNMR: NCHs 2.47, 2.52; OCHs 3.58, 3.78(2), 3.82; OCH&Ha 1.33(t, J = 7 )  and 3.83 
(4, J=7): 6.09(H8'), 6.19(H8), 6.52(H5), 6.56(H5'), AA'BB' quartet a t  6.78 and 6.99 
(J=8 .5 ) ,  an ABC multiplet between 6.7-6.9. 

MS: M+ 652(0.1), 220(75), 206(100) 
CD: 
Birch reduction (Na/NHs) afforded (S)-(+)-armepavine and eS)-(+)-6,4'-Dimethoxy-7- 
ethoxy-2methyl-l-benzyl-l,2,3,4-tetrahydroisoquinoline (39) 

[aIfTD: +155' (~=0.5,  CHaOH) (39) 
UV: m(4.10) (39); (CHsOH+OH-) 285(4.10), 310(sh) (3.68) (39) 

GD: (8.0 x 231(+29,600), 250(-1,250), 288(+6,240) (39) 

(c=5.9 x 1Wa) 231(+80,500), 259(+1,270), 288(+18,000) 

212. N'-NORHERNANDEZINE CasH,O,Nn: 638.2992 

Type IX (S,S) 5,6,7,8*,11+,12-6,7*,12+ 

MP: Amorphous (37) 
TLC: 0.46 (Silica Gel G ;  CsHs-(CH&CO-NH,OH [10:10:0.4] ) (37) 

"NMR: NCH3 2.30; OCH3 3.30, 3.35, 3.79, 3.82, 3.93; ArH 6.0l(H8'), 6.87(H5'), ABXY 
pattern at  6.36, 6.81(dd each, 1H each, J=2,8 Hz) and 7.14, 6.37(dd, 1H each, J=2,8 
He), ABC multiplet at 6.W.9 (37) 

MS: M+ 638(9) 623(4), 607(2), 501(1), 460(13), 425(15), 411(34), 397(Z), 381(6), 238(10), 
234(11), b22(8), 220(14), 213(58), 206(100), 198(Z), 192(27), 191(26), 190(18), 183(11), 
178(10), 176(12), 174(26), 160(20) (37) 

CD: (4.4 x lO-sM, CHZOH) 218(+169,000), 241(0), 247(-31,400), 261(0), 266(sh) (+4,000), 
287(+17,300), 320(0) (37) 

SOURCES: Thulictrum rochebrunicznum (Ranunrulaceae) (37) 
PREPARATION: Via reduction. (NaBH4-CHsOH) of,thalisimine to afford epinorhernandezine 

and norhernanderine which were separated via column chromatography (37) 

[a]"D: +143O (~=0.28, CHsOH) (37) 
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213. NOR-2'-ISOTETRANDRINE CS~H~OOKNI: 608.2886 
Type VI11 (R,S) 6,7,8*,11+,12-6,7*,12+ 

OCH, 

MP: Noncrystalline (28) 
[cY]D: +26" (CHC13) (28) 

1HNMR: NCH3 2.30(N2); OCH, 3.20(C7), 3.63(C6'), 3.75(C6), 3.92(C12); ArH 6.00-7.35(10) 

MS: M+ 608, 471, 431, 381, 367, 191(100) (28) 
SOURCES: Lzmaciopsis bangensis (Menispermaceae) (28) 
DERIVATIVES: Isotetrandrine (2'-Norisotetrandrine+CHtO+NaBH~) (28) 

UV: (CHaCH20H) 282(4.11) (28) 

(28) 

214. A"-NORTHALIBRUNINE CISHI~OINI: 654.2941 
Type XVII'O (S,S) 5,6,7,8*,10,12,13+-6,7*,12+ 

OCH, 
I 

MP: 158161° (37); Amorphous (47) 
TLC: 0.43 (Silica Gel G;  CKH~-(CH3)2CO-NH~OH [10:10:0.41 ) (developed twice) (37) 
[(I]*OD: +79" (~=0.16, CHaOH) (37) 
[.ID: 4-95' ( C = l ,  CHCla) (47) 
UV: (CHrCHzOH) 226(4.41), 236(4.56), 284(4.24) (47) 
1HNMR: NCH3 2.47; OCH, 3.23, 3.35, 3.77, 3.83, 3.89; ArH 5.92(H8'), 6.39, 6.48, 6.53, ABXY 

pattern with 7.1-7.4, 6, 6.44.7, 6,6.1-6.3 (1~B=JX,.=S Hz) (37) 
NCHa 2.48; OCH, 3.23, 3.35, 3.78, 3.83, 3.90; ArH 5.9-7.37 (47) 

MS: M+ 654(654.2954)(100), 639(30), 623(12), 476(7), 411(40), 397(27), 222(12), 206(37), 192(8), 
177(23), 131(10), 111(36), 109(22), 108(15), 107(20), 106(15), 105(30), 104(20) (23) 
M+ 654(53), 653(34), 477(30), 412(100), 411(20), 397(68), 206(89), 178(14), 160(68) (47) 

CD: ( c = 2 . 5 ~  nO(+lsO,ooO), 236(0), 245(-114,000), 273(-36,000), 282(0), 294(+53,ooO), 
320(0) (37). 

SOURCES: 
PREPARATION: Via reduction (NaBH4-CH30H) of thalibrunimine to afford epinortheli- 

brunine and northalibrunine which were separated via column chromatography (37) 

Thahctrum rochebrunianum (Ranunculaceae) (37, 47) 

215. OXOTHALIBRUNIMINE C & S ~ O ~ N ~ :  666.2577 

Type XVII' (S,-) 5,6,7,8*,10,12,13+-6,7*,12+ 

9CH3 

H Eo* 
'ORevised type XVII (37) from that presented in the review by Guha et al. (1). 
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MP: 198-200" (dec) ( (CHa)&O) (37) 
TLC: 0.72 (Silica Gel G; CsHs(CHa)iC&NH4OH [10:10:0.3] ) (37) 

UV: 220(4.34)(end), 240(sh)(4.10), 270(sh) (3.86), 330(sh) (3.40) (37) 
(CH30H in 0.03N HCl) 250(sh)(4.00), 284(3.60), 346(sh)(3.31) (37) 

IR: 1680, 1625, 1565 (37) 
IHNMR: NCH3 2.43; OCHs 3.35, 3.47, 3.79, 3.&1, 3.91; ArH 5.95(H8'), 6.42, 6.52, 6.62, ABXY 

pattern with split doublets a t  6.78 (/=2.2, 8.6 Ha), 7.05(/=1.9, 8.6 Hz), 7.41(/=2.2, 
8.3 Hz) and 8.23(/=1.9, 8.3 Hz); OH 12.86 (37) 

192.2 (C=O), 165.0 (C=N) (37) 

[ol]"D: -70" (~=0.25, CH30H) (37) 

WNMR: 
MS: M+ 666(666.2592)(100), 651(37), 649(29), 638(3), 635(16), 410(2), 409(6) and 333(10) (37) 
CD: (3.8 x 1O-aM) 220(+28,W(end), 222(0), 243(-156,OOO), Z70(0), Z78(-6,700), 285(0), 

SOURCES: Thaliclrum rochebiunzanum (Ranunculaceae) (37) 
PREPARATION: Via air oxidation of thalibrunimine (TLC, IR, IHNMR, SP ROTN, MMP) 

299(+33,000), 320(sh) (+12,W), 342(0), 365(-9,900), 390(0) (37) 

(37) 

216. 

MP:  
[UID: 
UV: 

N-OXY-2'-ISOTETRANDRINE CasH4iOrNi: 638.2992 
Type VI11 (R,S) 6,7,8*,11+,12-6,7*,12+ 

181-192" (CHIOH) (28) 
+No (CHCla) (28) 

m(3.98) (28) 

MS: M+ 638, 622, 5185,431, 396,395,381, !98, 175 (28) 
SOURCES: Limactopszs loangensts (Menlspemaceae) (28) 
DERIVATIVES: Isotetrandrine (2'-N-Oxyisotetrandrine+ Zn+HCl) (28) 

"NMR: . NCHs 2.25(N2); 3.28(N2'); OCHs 3.15, 3.61, 3.77, 3.92; ArH(10) (no range 
given) (28) 

217. SCIADOFERINE CsSHssOJJ:: 592.2573 
Type XX (- ,R) 6,7,8*,12+-6,7,8+,12* 

MP: 188-189 (EtOAc) (17) 
[a]'%: +84.7" (~=1.2 ,  CHCls) (17) 
UV: 277f4.12). 312f3.86) (17) . . . .  
IR: i m ' ( i 7 j '  
"NMR: NCHs 2.35; OCH3 3.56, 3.85, 3.92; CH-C=N 4.11 (br s) (17) 
MS: M+ 592 (17) 
SOURCES: Sciadotenia toxifera (Menispermaceae) (17) 
DERIVATIVES: Dihydrosciadoferine diastereoisomer mixture (Sciadoferine+NaBH4) (17) 

O-Methyldihydrosciadoferine (Dihydrosciadoferine diastereoisomer mixture+CHsNi) 
117) 
5,'bDimethyldihydrosciadoferine (0-Methyldihydrosciadoferine diasteroisomer mix- 
ture+CHlO+HCOOH) (17) 
O-Ethyldihydrosciadoferine (Dihydrosciadoferine diastereoisomer mixture+ 

Birch Reduction (Na/NH3) afforded (R)-(-)-armepavine and bmethoxy-7-ethoxy-4'- 
hydroxybenzyltetrahydrolsoquinoline (17) 
Sciadoline (Sciadoferine+lsaleic acid+Pd+A) (17) 

CHaCHNr) (17) 
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218. 1,2,3,4-Tetradehydrolimacine" C Z ~ H I ~ O ~ N , :  605.2652 

Type VI11 6,7,8*,11+,126,7*,12+ 

SOURCE: Pycnurrhcnu Zong+&z (Menispermaceae) (164); UV, IR, IHNMR, WNh 
and Optical Rotation data were usedslong with chemical reactions and TLC t 
mine the structure but the data was not cited in this abstract (164). 

219. 1',2',3',41-TETRADEHYDROLIMACUSINE1z C ~ ~ H J ~ O ~ N Z :  605.2652 

Type VI 6,7*,11+,126,7,8*,12+ 

MS 
eter- 

SOURCE: Pycnurrhcnu longifolia (Menispermaceae) (154) ; UV, IR, 'HNMR, WNMR, MS 
and Optical Rotation data were used along with chemical reactions and TLC to deter- 
mine the structure but the data was not cited in this abstract (164). 

220. THALICTRININE CssH~sOoNt: 664.2421 

Type XVII' (S,-) 5,6,7,8*,10,12,13+-6,7*,12+ 

HO eo* 
MP: 199-201' (dec) ( (CHj)rCO) (37) 
TLC: 0.70 (Silica Gel; C6H6-(CHs)&O-NH40H [10:109.3] ) (37) 
[a]**D: -255' (c=O.24, CHIOH) (37) 
UV: 205(sh) (4.79), 236(4.62), 251(sh) (4.50), 285(sh)(4.01), 301(sh) (3.84), 330(3.73) (37) 

IR: 1675 (37) 
(CH,OH in 0.1N HCI) 282(sh)(4.13), 340(3.64) (37) 

'HNMR: NCHI 2.47; OCH, 3.28, 3.61, 3.79, 3.86, 3.90; ArH 6.05(H8'), 6.51, 6.84, 7.02, ABXY 
pattern with split doublets a t  -6.8 and 6.9 (J=2,8 Hz, obscured split AB quartet does 
not allow accurate measurement of shifts or J values), 7.49 and 8.37 (dd, J=1.9, 8.3 
Hz), AB quartet 7.64 and 8.62 (2d, 5.1, H4', H3'); OH 12.80 (DtO exchanged) (37) 

WNMR: 194.3 (C = 0) (37) 
MS: M+ 664(664.2408)(100), 649(37), 332(15) (37) 

"Although no name was given to this alkaloid in the abstract (164), it was stated to be the 
corresponding berbaman-alkaloid to 1',21,3',4'-tetradehydrolimacusine (219). 

"The name for this alkaloid in the abstract (164) was cited as 1',2',3',4'-tetrahydn>- 
limacusine but the unsaturated nature of quaternary isoquinoline ring suggests the authors 
intended to use the term "dehydro" in the name. 
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CD: (3.6 x 10-'M) 230(+115,000) (end), 241(0), 254(-112,000), 275(sh) (-76,000), 310(0), 

SOURCES: Thalictrum rochebrunianum (Ranunculaceae) (37) 
PREPARATION: Via heating thalibrunimine with Pd/C and pcymene (IR, 'HNMR, TLC, 

355(-35,000), 395(0) (37) 

MP, MMP) (37) 
221. THALISTINE C3sHuOsNz: 668.3098 

Type 111 (S,S) 5,6,7,11*,12-5,6,7,12* 

PH 

MP: Amorphous (44) 
TLC: 0.6 (Silica Gel G, CIH~(CH&CO-NH,OHI [5:5:0.2] ) (44) 

UV: 27N3.90) (44) 
[u]%D: +104" (~=0.35, CH3OH) (44) 

IR:  3520'(44) ' 

'HNMR: NCHI 2.47, 2.50; OCHs 3.60, 3.63(2), 3.78(2); CH@t 5.88, OH 5.8 (DIO exchanged); 

MS: M+ 668(5), 667(1), 236(15), 222(100), 221(82), 22Q(91), 205(33), 204(31), 192(50), 176(10) 

CD: 226(+64,000), 290(-1,530) (44) 
SOURCES: 
DERIVATIVES: 0-Methylthalistine (Thalistine+CHsN,) (Same as N-Desmethylthalisty- 

ArH 5.76(H8 and HS'), 6.4-7.2(7) (44) 

(44) 
Thalictrum minus race B (Ranunculaceae) (44) 

line) (TLC, UV, IR,  IHNMR, CD, SP ROTN) (44) 
0-Ethylthalistine (Thalistine+CH&HNt) (44) 
TLC: 0.73 (Silica Gel G; C~H~-(CH&CO-NHIOH [10:10:0.3] ) (44) 

MS: M+ 696(1), 695(0.5), 667(1), 250(96), 221(32), 220(100), 205(16), 204(11), 192(46), 

Birch Reduction (Na/NHa) afforded (S)- (+ )-4',7-dimethox 5-ethoxy-Zmethyl-bena yl- 
tetrahydroisoquinoline and 4',7-dihydroxy-5methoxy-2methy~~enzyltetrohydroisoquino- 
line (44) 
KMn04 oxidation afforded 5methoxy-2methyl-6,7-methylenedioxy-l-oxo-l,2,3,~tetra- 
hydroisoquinoline, 6,7-dimethoxy-jethoxy-2methyl-l-oxo-1,2,3,4tetrahydroisoquinoline 
and 4',5dicarboxy-2-methoxy-diphenyl ether (characterized as its dimethyl ester) (44) 

'HNMR: OCH2CHa 1.33(t, J=7) ,  4.01(q, J = 7 ) ;  NCH3 2.44, 2.48; OCH3 3.60, 3.62, 3.77, 
3.79; CH,02 5.88; ArH 5.73(H8), 5.94(H8'), 6.6-7.1(7) (44) 

176(10) (44) 

222. THALMIRABINE C39H4408Nt: 668.3098 
Type XI11 (S,S) 5*,6,7,11+,12-5,6,7,8*,1~ 

MP: Amorphous (44) 
TLC: 0.59 (Silica Gel G ;  C6H6-(CH3)~CO-NH,0H [20:20:0.5] ) (44) 

UV: 280(3.95), 314(sh)(3.34) (44) 
IR: 3530(44) 
'HNMR: NCHs 2.36, 2.60; OCH3 3.38, 3.42, 3.72, 3.80, 3.86; OH 5.20 (DZO exchanged); ArH 

MS: M+ 668(37), 442(4), 222(56), 221(100), 206(18) (44) 
CD: (3.0 x lW3M) 230(+65,100), 269(0), 285(-11,oOO), W(0) (44) 

[u]"D: +116" (C~0.2,  CHIOH) (44) 

6.00(H8), 6.4-7.3(7) (44) 
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SOURCES: 
DERIVATIVES: 0-Methylthalmirabine (Thalmirabine+CHtN,) (44) 

Thalictrum minus race B (Ranunculaceae) (44) 

TLC: 0.7 (Silica Gel G ;  C&-(CHa)&O-"@H [20:20:0.5] ) 
"NMR: NCH3 2.37, 2.64;OCH3 3.38, 3.42, 3.74, 3.83(2), 3.68; ArH 5.99(H8), 6.4-7.5(7) 
CD: 
0-Ethylthalmirabine (ThalmirabinefCH3CHN~) (44) 
TLC: 

MS: M+ 696(70), 470(23), 250(65), 235(100), 205(60) 
Birch Reduction (Na/NH3) afforded (S)-(+).-0-Methylarmepavine, (S)-(+)-&hydroxy-% 
methox~-4'.6.7-trimethoxybenzyltetrahydro~soquinoline and (S)-(+)-6,7-dimethoxy-b 

(4.9 x lO-3M) 230(+43,?),. 263(0), 285(-6,650), 305(0) 

0.78 (Silica Gel G;  C~H~-(CHJ)&O-NH,OH [20:20:0.5] ) 
'HNMR: OCHZCHJ 1.40(t, / = 7 ) ,  4.04(q, J=7) ;  NCHs 2.38, 2.63; OCHJ 3.40, 3.42, 3.79, 

3.83, 3.88; ArH 6.03(H8), 6.4-7.4(7) 

ethox 2' hydroxy-2-methylbenz yltet rahydroisoquinoline. 
KMn84 oxidation followed by treatment of the acidic fraction with CH,N, afforded 2- 
methoxy-4',5-dicarboxydiphenyl ether characterized rn i ts  dimethyl ester. 

223. THALPINDIONE C ~ ~ H J ~ O ~ N I :  652.2421 
Type XI1 (S,S) 6,7,8*,11f,12-5*,6,7,12f 

H' CH ,O k H  3 

M p :  Amorphous (42) 

UV: 275(3.78), 2.83(sh) (3.77) (42) with no change in 0.01N NaOH or HC1 
IR: 3530, 1663 (42) 
1HNMR: NCHa 2.36; OCH3 3.47, 3.80, 3.89, 3.90; AlH (methine) 4.44.7(2); ArH 6.1-7.7(9); 

MS: M+ 652(652.2436) (26) (42) 
CD: (4.48 x W3M)  215(end), 227(0), 240(+78,000), 258(min)(+560), 265(+2,230), no@), 
SOURCES: Thalictrum alpinum (Ranunculaceae) (42) 
DERIVATIVES: 0-Methglthalpindlone (Thalpindione+CH2N1) (Same as thalrugosinone) 

[u]*lD: -42" (~~0.29, CHIOH) (42) 

OH 5.2 (DzO) exchanged) (42) 

285(-22,900), 305(0) (42) 

(IR, UV, IHNMR, CD) (42) 

224. THALRUGOSINONE ClsHwOpNt: 266.2577 
Type XI1 (S,S) 6,7,8*,11+,12-5*,6,7,12+ 

MP: Amorphous (43) 
TLC: 0.86 (Silica Gel G ;  C~HC-(CH~)ZCO-NH~OH [20:209.5] ) (43) 

UV: 274(3.89), a ( 3 . 8 6 )  with an important increase in absorption from higher wavelengths 
[300(3.46), 350(2.94), 400(2.52)] with no discernible shoulder, indicating additional 
absorption than observed for the usual bisbemylisoquinoline alkaloids (43) 
No shift in 0.01N NaOH or 0.01 NHCl was observed (43) 

[a]''D: -46" (~=0.125, CHqOH) (43) 

IR:  1660 (43) 
1HNMR: NCHJ 2.64; OCH3 3.33, 3.48, 3.78, 3.88, 3.90; AlH 4.4-4.75(2); ArH 6.1-7.7(9) (43) 
MS: M+ 666(666.2591)(56), 412(16), 341(12), 325(100), 221(11), 207(8), %(lo), 205(6), 191(6) 

( A 2  
CD: 

SOURCES: Thulictrum rugosum (Ranuncdaceae) (43) 

@3 x lO-3M) 220(end)(-48,000), 230(0), 242(+67,000), 260(0), 268(+7,500), 274(0), 
%(-W7000), 300(0) (43) 
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TABLE 5. Calculated Molecular Weights of New Bisbenzylisoquinoline Alkaloids1*. 

548.2311: 

560.2311: 

562.2468: 

578.2417: 

592.2573: 

594.2366: 

594.2724: 

605.2652: 

608.2886: 

610.3043: 

616.2209: 

624.2836: 

624.3199: 

CaiHizQ6Nz 
Apatelme (187) (20) 
N-Methylnorapateline (XM) (24) 
CdLOsN* 
l,%Dehydroapateline (193) (20, 

0 1  \ 

1,chehydrotelobine (194) (20) 
CarHa,OaNz 
N-Methylapateline (2437) (24) 
C?aapsN2 
Gilletme (202) (15) 
CspHasO$lTt 
Sciadoferme (217) (17) 
CISHI~OINZ 
Isogilletine-N-Oxide (204) (52) 
CaeHssOqz 
Baluchlstme (188) (33) 
7-0-Demthylisothalicberine (195) 

(38) 
CsrHa7OsN1 
172,3,4-Tetradehydrolimacine 
(218) (163) 

1 ',2',3 ',4(-Tetrsdehydroli- 
macusme (219) (163) 

CarHiaOsNz 
Isothalicberine (205) (38) 
Johnsonine (206) (ZQ) 
Nor-2'-Isotetrandrine (213) (28) 
CsrH!zOsNt 
Daurlsolme (192) (45) 
Cs7HasQsNz 
Daphnine (191) (147,155) 
Cs7HaO7Nz 
N-Desmethylthalrugosidine (197) 

CasHuOsNz 
Neothalibrine (211) (39,42,43) 

(42) 

636.2836: CsaHaO,Nz - 

638.2992: CgsHiz07Nz 
Calafatimine (189) (132) 

N-Desmethylthalidasine (1%) 
141.143) 

Epindrhemandezine (semisyn- 

N'-Norhernandezme (212) (37) 
N-Oxy-2'-Isotetrandrine (216) 

thetic) (199) (37) 

(28) 
638.3356: C*sHie(.hN~ 

652.2421: CxiHaqOoNn 

652.3149: CioHa07Nz 

O-Methylthalibrine (209) (44) 

Thalpmdione (223) (42) 

Calafatine (190) (35, 132) 
652.3512: CaHlsOsNz 

Funiferine dimethiodide (N,N- 
Dimethylfuniferine iodide) 
(201) (48) 

Epmorthalibrunine (Semi- 
synthetic) (*) (37) 

N1-Northalibrunme (214) (37, 47) 

Thalictrinine (220) (37) 

654.2941: CasHirOsNt 

664.2421: CaaHasOoNz 

666.2577: CasHasOeNz 
Dihydrothalictrinine (198) (37) 
Oxothalibrunimine (215) (37) 
Thalrugosinone (224) (43)' 

666.2941: CaoHaOsNz 
0-Methylthalibrunimine (210) 

(47 1 
668.3098: CasHirOsNt 

Hernandezine-N-Oxide (203) (140) 
Thalistine (221) (44) 
Thalmirabine (m) (44) 

- 
'These alkaloids were not previously reported in the review by Guha et al. (1). 

TABLE 6. Distribution of the Different Types of New Bisbenzylisoquinoline 
Alkaloids in Different Genera and Families.. 

I I 

MOllimiboeae 1 Daphnandra 
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Tmuw6. C o n l i d .  

I I Type 

Family 

l I I l l  I DBPhnandA 

I 

Tiliacora 

Tricliaia 

I Thaliotmm 

Berberis 

Daphnandn -I 

, , , , .  

Typa 

STheae alkaloids were not previounly reported in the review by Guha et 81. (1). 
bType Xa is a new type which follows the numbering system I3,7,8*.10.11+,12~,7*,1~ sccording to the P d a t  Of 

 type Xb in a new type which follows the numbering syatem 6,7*.8,11+,12,13-8,7*,1~ sccording to the P d a t  Of 

dType XVII has been r e v i d  from 5,I3.7,8*,10C,11,12d,7*,1~ to 5,6,7,8*,10.12.13+-8.7..12 (22) mrdinr to the Precedent 

Shamma and Moniot (163). 

Shamma and Mmiot (163). 

of Shamma and Moniot (163). 

TABLE 7. Incompletely Characterized Alkaloids. 
1. Alkaloid. RI 0.04 120) 

-.---e -.-.-, ---- "._. , -.- , ----- . .- 
MS: Mf 556(556.2011), 540,525,445,350,333 
SOURCE: Daphnandra upatela (Monimiaceae) 

2. Alkaloid, Rf 0.46 (20) 
c*KH~oN*os: 558.2155 
MP: 247-258(dec) 
raimon: +iw (CHCI,) 

\ - - - - - " I  

U?:--29d(sh)(3.8), 337(3.6); (CHaOH+NaOH) 227(3.7), 295(sh)(3.8) 
'HNMR: NCHt 2.52; OCH, 3.87; AlH 2.5-4.1; ArH 6.44-7.4 
MS: M+ W(558.2136); 543, 527,445,348,333, 319 
SOURCE: Daphnandra upatela (Monmaceae) 
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TABLE 7. Continued. 

[vol. 46, No. 1 

3. 

4. 

5. 

6. 

7. 

Lltaloid k5 (17) 
IURCE: Sciodotenia toxifera (Menispermaceae) 

Alkaloid F (17) 
SOURCE: 'Schdotenia toxifera (Menispermaceae) 
Alkaloid T2 (25) 
[a]~: -0.030O or +1.21" 
UV: 283, 302(sh) 
MS: 608(9), 595(11), M+594(29), 593(20), 471(2), 403(6), 382(20), 381(70), 368(15), 367(22), 
192(54) 191.5(25), 191(100), 190(19), 175(16), 174(22), 168.5(57), 168(31) 
SOURdE: Pycnarrhena nouoguineensis (Menispermaceae) 
Alkaloid T3 (25) 
[Q]D: -0.010" Or 0.075' 
U>::-- (C-HaOH) 283; (CHaOH+OH-) 283,302(sh) 

TABLE 8. Botanical Sources of Bisbenzylisoquinoline Alkaloids by Family. 

BERBERIDACEAE 
Berberis 

Aromoline (31) 146) 
\ - - I  \ - - I  ~-. 

Baluchistine (188) (33) 
Berbamine (57) (16,22,26,40,46,49,131) 
Calafatimine (189) (132) 
Calafatine (19b) (21;132) 
70Dimethylisothalicberine (195) (38) 
Isotetrandrine (62) (16,40) 
Isothalicberine (205) (38) 
2'-N-Methylberbamine (66a) (19) 
0-Methylisothalicberine (94) (38) 
Oxyacanthine (48) (26,46) 

Obaberine (46) (159) 
Obamegine (71) (159) 
Oxycanthine (48) (159) 
Thalrugosine (79) (159) 

Mahonia 

L AURACE AE 
Dehussia 

Obaberine (46) (27) 

Cissampelos 
(*)-Curine dimethiodide (N,N-Dimethylcurine iodide) (N,N-Dimethyl-(*)-132) 

(156) 

Curine (132 or 133) (30,130,133) 
Cycleanine (121) (144) 
Hayatine (137) (152) 
Homoaromoline (42) (130) 
(+ )-Isochondodendrine (L22) (130,152) 
( + )-l"-O-Met hyhurine (139) (152) 
Tetrandrine (76 or 77) (130) 

Berbamine (57) (28) 
N-2'-Chloromethylisotetrandrine (N-2'-Chloromethyl62) (28) 
Cycleanine 112) (28) 
Isotetrandrme (62) (28) 
Nor-2'-Isotetr&indrine (213) (28) 
N-oxy-2'-Isotetrandrine (216) (28) 
Thalrugosamine (52) (28) 
Thalrugosine (79) (28) 

Dauricine (3) (45) 
Dauricinoline (4) (45) 
Dauricoline (5) (45) 
Daurinoline (6) (45) 
Daurisoline (192) (45) 

Trilobine (163) (31) 

MENISPERMACEAE 

Cyclea 

L i ~ c i o p s i s  

Menispermum 

Pachygone 
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M 

R 

Pycnurrhena 
Aromoline (31) (51) 
Berbamine (57) (25) 
Daphnoline (38) (51) 
Homoaromoline (42) (51) 
Krukovine (63) (51) 
Limacine (64) (25,51) 
Obaberine (46) (51) 
Phaeanthine (74) (25) 
Pycnamine (75) (25) 
1,2,3,4Tetrsdehydrolimacine (218) (163) 
1',2',3',4'-Tetradehydrolimac~~ine (219) (163) 
Thalrugosine (79) (25) 

Isochondodenrine (122) (17) 
Sciadenine (m) (17) 
Sciadoferine (217) (17) 
Sciadoline (128) (17) 

(-)-Cu+e (133) (30) 
(+)-Eplstephanme (40) (29) 
Thalrugosine (79) (32) 

Sciadotenia 

Stephunia 

Synclisia ~ 

Cocsoljne (152) (137) 
Cocsuline (153) (137) 
Cycleanine (121) (50, 137) 

riliacora 
Funiferine dimethiodide (N,N-Dimethylfuniferine 

Triclisia 
Cocsuline (152) (124) 
Gilletine (202) (15,52) 
Isogilletine-N-Oxide (204) (52) 
Obamegine (71) (52) 
Stebisimine (51) (52) 
Trigilletimine (162) (124) 

:ONIMIACEAE 
Dabhnundra 

Anateline (187) (20) 
i&hnihi (iSij (147) 
l,%Dehydroapateline (193) (20) 
1.2Dehvdrotelobine (194) (20) 
Johnsonme (206) (24) 
N-Me thy1 apa t eline (207) (24) 
N-Methylnorapateline (208) (24) 
0-Methylrepandine (45) (24) 
(+)-Nortenuipine (88) (24) 
Repandke (49) (24) 
Repandmine (90) (24) 
Telobine (160) (20) 

Dorvbhnra , r . - - . -  - _ .  
Aromoline (31) (21) 
DaDhnandrine (37) (21) 
Daphnoline (38) (21) 
1 ,ZDehydroapateline (193) (21) 
Homoaromoline (42) (21) 
Isotetrandrine (62) (21) 

ANUNCULACEAE 
Isopyrum 

Isotetrandrine (62) (54) 
0-Methylrepandine (45) (54) 
Tetrandrine (76) (54) 
(*)-Tetrandrine (77) (54) 

Thnlirtrum - . . -. . -. . .. . . . 
Aromoline (31) (43) 
N-Desmethylthalidasine (1%) (141,143) 
N-Desmethylthalrugosidine (197) (42) 
Dihydrothalictrinine (198) (37) 
Epinorhernandezine (semisynthetic) (199) 
Epinorthalibrunine (semisynthetic) (200) 
Hernandezine (81) (18,140) 
Hernandezine-N-Oxide (203) (140) 
0-Methylthalibrunimine (210) (47) 
0-Methylthalibrine (209) (44) 
0-Methylthalicberine (95) (39,41) 
0-Methylthalmethine (%) (41) 
Neothalibrine (211) (39,42,43) 

' (37) 
(37) 

iodide) 
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N'-Norhernanderine (2l.2) (37) 
N1-Northalibrunine (W4) (3747) 
Obaberine (46) (43) 
OxothalibNpimine (215) (37) 
Thalbadensm (lO6a) (18,140) 
Thalfinine (103) (143) 
Thaljbrunimine ( l l t )  (36) 
Thalibrunine a13) (36) 

Thaljruedine (l7bj (53)' 
Thalisoplne (54) (53) 
Thalistme (221) (44) 
Thalmethine (98) (41) 
Thal+rabine (ZB) (44) 
Thalmndione (223) (42) 
Thairugosam&e'(&)' (42,53) 
Thalrugosidine 001) (4,53) 
Thalruaoshe (79) (23.44) 

T a m  9. Botanical Sources of Bisbenzyboquinoline Alkaloids.a-b 

Name of Plant 

Berberis baluchistanica 
Ahrendt (Berberidaceae) 

Berberis bux$foJia Lam. 
(Berberidaceae) 

Berberis chiknsis Gillies 
ex Hook (Berber idaceae 

Berberis Iycium 
(Berperidaceae) 

Bcrbens obbnga 
(Berberidaceae) 

Berberis orthobotrys 
Bienert ex Aitch. 
(Berberidaceae ) 

Berberis poiretii 
(Berberidacese) 

Berberis thunber@s DC 
(Berberidaceae) 

Berberis vulgaris 
(Berberidaceae) 

Cissampelos pareira 
(Menispermaceae) 

Cycka barbata Wall. 
Miers (Menispermaceae) 

Cycka hainanensis Merr. 
Menispermaceae) 

Cycka tonkinensis 
(Menispermaceae) 

Daphnandra apatela Schoddc 
(Monimiaceae) 

Daphnandra johnsonii 
Schodde (Monimiaceae) 

Plant 
Part 

R,StB 

L,St 

R 

R 
R 

RB 

sd 

RB,StB 

R 

L 

B 

B,L,St 

Alkaloid 

Baluchistine (188) (33) 
Calafatke (190) (35,132) 
Calafatlmine 089) (132) 
Berbamine (57) (49) 
7-0-Demethyl&1othalicberine (195) (38) 
Isothalicberine (205) !38) 
0-Methylkothalicbere (94) (38) 

Berbamine (57) (22) 

2I-N-Me th ylberbamine (66a) (1 9) 
Aromoline (31) (46) 
Berbamine (57) (46) 
Oxyacanthine (48) (46) 
Berbamine (57) (16,131) 
Isotetrandrme (62) (16) 
Berbamine (57) (40) 
Isotetrandrine (62) (40) 
Berbamine (57) (26) 
Oxyacanthine (48) (26) 
(* )-Curine dimethiodide (N,Ndimethyl- 

(*)-(132) (156) N,N-Dimethylcurine 
iodide) 

Curine (132 or 133) (30,130) 
Homoaromoline (42) (130) 
Isochondodendrine (Et) (130) 
Tetrandrine (76 or 77) (130) 
Curine (132 or 133) (152) 
Hayatine (137) (152) 
(+)-Iijochondodend+ne (l22) (152) 
(+ )A  -0-Methylcunne (139) (152) 

Cycleanine (121) (144) 
Apateline (187) (20) 
l,%Dehydroapateline (193) (20) 
l,%Dehydrotelobine (194) (20) 
Telobine (160) (20) 
Johnsonme (206) (24) 
N-Methylapateline (207) (24) 
N-Methylnorapateline (208) (24) 
@Methylrepandine (45) (24) 
(+)-Nortenuipine (88) (2.4) 
Repandine (49) (24) 
Repandinine (90) (24) 

ltructursl 
Type of 
Alkaloid 

VI 
Xa 
Xa 
VI11 
XI  
XI 
XI 

VI11 

VI11 
VI 
VI11 
VI 
VI11 
VI11 
VI11 
VI11 

VI 

XXI 
XXI 
VI xx 
VI11 
XXI 
XXI xx 
XXI 

xx 
XXIII 
XXIII 
XXIII 
XXIII 
VI  
XXIII 
XXIII 
VI 
X 
VI  
X 

VIII 
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Name of Rant  

DaphnandraTcpandulu 
(Monimiaceae) 

Dchassia triandra Merr. 
(Lauraceae) 

Doryphora aromatica 
Schodde (Monimiaceae) 

Zso yrum thaZicictroidcs L. 
(kanunculaceae) 

Limaciopsis Loangensis 
Engl. (Menispermaceae) 

Mahonia repcns (Lindl.) 
G. Don (Berberidaceae) 

Menispermum dauricum 
DC (Menispermaceae) 

Pachygonc ovata Miers 
ex Hook. F. & Tho-. 
(Menispermaceae) 

Pycnarrhena longifolia 
(Decne. exMiq.) Beccari 
(Menispermaceae) 

Pycnurrhena novoguinccnsis 
Miq. (Menispermaceae) 

ScMdotenia toxifera 
Krukoff and A. C. Smitk 
(Menispermaceae) 

Stcphania cpigaca 
(Menispermace?) 

Stc hunia hcrnandflolia 
(killd.) Walp. 
(Menispermaceae) 

Stephanie japonica (Thunb.: 
Miers var. australis 
(Menispermaceae) 

Synclisia scabrida Miers 
(Menispermaceae) 

Thalictrum alpinum L. 
(Ranunculaceae ) 

TABLE 9. Continued. 

Plant 
Part 

B,L 

W 
B 

R 

Fr,L,R, 
St 

R,St 

Rh 

L 

St,R 

St 

W 

Unknow 

T 

St,Rh 

R,St 

R 

Alkaloid 

Daphnine (191) (147,155) 

Obaberine (%) (27) 
Aromoline (31) (21) 
Daphnandrine (37) (21) 
Daphnoline (38) (21) 
l,%Dehydroapateline (193) (21) 
Homoaromoline (42) (21) 
Isotetrandrine (62) (21) 
Isotetrandrine (62) (54) 
O-Methylrepandine (45) (54) 
Tetrandrine (76) (54) 
(f)-Tet.randrine (77) (54) 
Berbamme (57) (28) 
N-2'-Chlorome thyliso te t randrine ( N-2 I- 

Cycleanme (lu) (28) 
Isotetrandrine (62) (28) 
Nor-2'-1sotetrandrine (213) (28) 
N-oxy-2'-Isotetrandrine (216) (28) 
Thalrugoaamine (52) (28) 
Thalrugosine (79) (28) 
Obaberine (46) (159) 
Obamegine (7l)  (159) 
Oxyacanthine (48) (159) 
Thalrugosine (79) (159) 
Dauricine (3) (45) 
Dauricinoline (4) (45) 
Dauricoline (5) (45) 
Daurinoline (6) (45) 
Daurisoline (192) (45) 

Chloqmethyl-62) (artifact) (28) 

Trilobine (163) (31) 
Aromoline (31) (51) 
Daphnoline (38) (51) 
Homoaromoline (42) (51) 
Krukovine (63) (51) 
Limacine (64) (51) 
Obaberine (46) (51). 
1,2,3,4Tetrahydrolimacine (u8) (163) 
1',2',3',4'-Tetrahydrolimacusine (2l9) (163 
Berbamine (57) (25) 
Limacine (64) (25) 
Phaeanthine (74) (25) 
P cnamme (75) (25) 
T i  alrugosine (79) (25) 
Isochondodendrine (lZ2) (17) 
Sciadenine (l27) (17) 
Sciadoferine (217) (17) 
Sciadoline (l28) (17) 

(-)-Curine (133) (30) 

(+)-Epistephanine (40) (29) 

Thalrueosine 179) 132) - - ~ ~ ~ -  -, \--, 
Cocsoline (152) (137) 
Cocsuline (153) (137) 
Cycleanine (121) (50,137)- 
N-Desmethylthalrugosidine (1%) (42) 
Neothalibrine 1211) 142) 
Thalidasine (Id) (h) ' 
Thalpindione. (223) (42) 
Thalrugosammine (55) (42) 
Thalrugosidine (101) (42) 

31 

i t N C t U d  

330% -~ 
Xb 

VI 
VI 
VI 
VI 
XXIII 
VI 
VI11 
VI11 
VI 
VI11 
VI11 
VI11 

VI11 xx 
VI11 
VI11 
VI11 
VI 
VI11 
VI 
VI11 
VI 
VI11 
1 
I 
I 
I 
I 

XXIII 
VI 
VI 
VI  
VI11 
VI11 
VI  
VI11 
V I  
VI11 
VI11 
VI11 
VI11 
VI11 xx xx xx xx 
XXI 

VI 

VI11 
XXI I I 
XXIII xx 
XI1 
[ 
X I 1  
X I 1  
V I  E 
KII 
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Name of Plant 

Thalictrum faberi Ulbr. 
(Ranunculaceae) 

Thalictrum foZiolosum DC 
Ranunculaceae ) 

Thalictrum minus L. 
(Ranunculaceae) 

Thalictrum minus L. 
race B (Ranunculaceae) 

ThaZictrum revolutum DC 

Thalictrum rochebrunianum 
(Ranunculaceae) 

Franc. and Sav. 
(Ranunculaceae) 

ThaZictrum rugosum Ait . 
(Ranunculaceae) 

Thalictrum sachalinense 

Thalictrum sultanabadense 
Lecoyer. 

(Menispermaceae) 

Tiliacora funifera Engl. 
ex Diels 
(IMenispermaceae) 

Trulisia dictyophylla 
Diels (Menispermaceae) 

Triclisia gilletti 
(DeWild.) Staner 
(Menispermaceae) 

.Not previously reporti 
bB=Bark, Fr=Fruits, 
St=Stems, StB=Stem 

Plant 
Part  

R 

T 

R 

Fr  

R 

R 

Rh 

T 

R 

WP 

L 

in the re 

Alkaloid 

N-Desmethylthalidasine (1%) (142,143) 
Thalfinine (103) (143) 
Thalidasine (100) (139,141,143) 
Thaliracebine (14a) (143) 
Thalirugidine (1%) (53) 
Thalisopine (F) (53) 
Thalrugosammine (55) (53) 
Thalrugosidine (101) (53) 
0-MethylthalicbeFne (95) (41) 
0-Methylthalmethine (%) (41) 
Thalicberine (91) (41) 
Thalmethine (98) (41) 
0-Methylthalibrine (209) (44) 
Thalistine (221) (44) 
Thalmirabine (222) (44) \---, \ -  , 
Thalrugosine- (79) (44) 
0-Methylthalicberine (95) (39) 
Neothalibrine (211) (39) 
Dihydrothalictrinine (198) (37) 
Epinorhernandezine (semisynthetic) (199) 

(37) 
EpLdrthalibrunine (semisynthetic) (200) 

0-Methylthalibrunimine (210) (47) 
N'-Norhernandezine (212) (37) 
N'-Northalib.-ine (214) (37,47) 
Oxothalibrunimine (215) (37) 
Thalibrunimine (112) (36) 
Thalibrunine (113) (36) 
Thalictrinine (220) (37) 
Aromoline (31) (43) 
Neothalibrine (211) (43) 
Obaberine. (46) (43) 
Thalrugosinone (224) (43) 
Thalrugosine (79) (23) 

Hemandezine (81) (18,140) 
Hernandezine-N-Oxide (203) (140) 

(37) 

Thalbadensine ( 1 6 )  (18,lkj ' 
Thalidezine J83) (140) 
Funiferine dimethiodide (201) (48) (N,N- 

Dimethylfuniferine iodide) 

Cocsuline (153) (124) 
Trigilletimine '(162) '(124) 
Gilletine, (202) (15,52) 
Isogilletme-N-Oxide (204) (52) 
Obimegine (71) (52) 
Stebisimine (51) (52) 

ew bv Guha et nl. (152). 

; t ruc tural 
Type of 
Alkaloid 

XI1 
XI11 
XI1 
Ia 
I11 
VI I 
VI I 
XI1 
XI 
XI 
XI 
XI 
I 
I11 
XI11 
VI11 
XI 
I 
XVII 
IX 

XVII 
XVII 
IX 
XVII 
XVII 
XVII 
XVII 
XVII 
VI 
I 
VI 
XI1 
VI11 

IX 
IX 
XIV 
IX 
IT 

XXIII 
XXIII 
XXIV 
XXIV 
VI1 
VI 
-- 

=Leaves, R=Roots, RB=Root Bark, Rh=Rhizomes, Sd=Seeds, 
Irk, T=Tops, W=Wood, WP=Whole Plant. 

TABLE 10. Biosynthetis of Bisbenzylisoquinoline Alkaloids. 
27. Tiliageine CUH,.OO~N,: 608.2886 

The biosynthesis of tiliageine in Tiliacora racemosn Colebr. (Menispermaceae) was 
studied utilizing 3H and 1 C  labelled (+ )-N-methylcoclaurine, (+)-(S)-N-methyl- 
coclaurine and (-)-(R)-N-methylcoclaurine. The study demonstrated that tiliageine 
is biosynthesized from both the (+)- (S)  and (-)-(R)-N-methylcoclaurines and that 
the configuration at  the asymmetric centers C-1 and C-1' is (S) and (R), respectively 
(117). 

The biosynthesis of oxyacanthine in Cocculus laurifolius DC (Menispermaceae) was 
studied utilizing 3H and 14C labelled (* )-norcoclaurine, (+ )-coclaurine, (+ ) - (3 ) -N-  
methylcoclaurine, and (-)-(R)-N-methylcoclaurine. The study supported the following 
sequence for the biosynthesis of oxyacanthine: tyrosine+norcoclaurine-+coclaurine-* 
(+)-(~)-methylcoclaurine+(-)-(R)-N-methylcoclaurine~oxidative dimerizationjoxy- 
acanthme (118). 

48. Oxyacanthine CsrH4oOsNs: 608.2886 
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62. Isotetrandrine C ~ ~ H ~ Z O ~ N , :  622.3043. 
The biosynthesis of isotetrandrme in Cocculus luurifolius DC (Menispermaceae) was 
studied utilizing 'H and l4C labelled (*  )-coclaurine, (*  )-N-methylcoclaurine, didehydm- 
N-methylcoclaurinium iodide, (+ )-(S)-methylcoclaurine and (-)- ($)-methylcoclaurine. 
The study supported the following sequence for the biosynthesls of isotetrandrine: 
coclaurine + (+)-(S)-N-methylcoclaurine+ (- )-(R)-N-methylcoclaurine + inter- and 
int ra-molecular oxidative coupling4sotet randrine (119). 

The biosynthesis of tetrandrine in Cocculus luurifolius DC (Menispermaceae) was studied 
utilizing JH and 14C labelled (* )-coclaurine, (* )-uorcoclaurine, dedehydro-N-methyl- 
coclaurinium iodide, (+)-(S)-N-methylcoclaurine, and (-)- (R)-N-methylcoclaurine. 
The study supported the following sequence for the biosynthesis of tetrandrine: tyrosine+ 
norcoclaurine + coclaurine + (+)-(S)-N-methylcoclaurine -+ oxidative dimerization + 
tetrandrine (120). 

(A)-N-Methylcoclaurine ww found to  be a specific precursor of cocsuline in Cocculus 
laurifolius DC (Menispermaceae) via oxidative dimerization. In addition, parallel 
feedings of both the (+)-(S) and (- )-(R)-isomeric N-methylcoclaurines demonstrated 
the maintenance of stereospecificity in the biosynthesis of cocsuline from its benzyl- 
isoquinoline monomer (114). 

164. Cocsuhine C@J&N~: 578.2417 
The biosynthesis of cocsulinine in Cocculus luurifolius DC (Menispermaceae) was studied 
utilizing 3H and 14C labelled (*)-norcoclaurine, (*)-coclaurine and (*)-N-methyl- 
coclaurine. The biosynthetic pathway suggested by these studies supported the follow- 
ing sequence for the biosynthesis of cocsulinine: norcoclaurine+coclaurine-+ (+)-(.%A'- 
methylcoclaurine + dimerization + (+)-(S,S)-0-methylcocsulinine + (+)-(S,S)-coc- 
sulinine (115). 

76. Tetrandrine C~~H,ZO~N,:  622.3043 

153. Cocsuline C~~HUOSN~: .  562.2468 

TABLE 11. Pharmacological Activities of Bisbenzylisoquinoline Alkaloids. 

Alkaloid 

Berbamine 
Cepharanthine 

(-)-Curine 

(*)-Curine Dimethiodide 
(-)-Curine Dimethiodidt 
((-)-Cnrine+CHrI) 

(-)-Curine Dimetho- 

Cycleanine dimetho- 
chloride 

bromide (Cycleanice+ 
C-r) 

Danricine 
Danricinoline 
Daurimline 

S o m e  

Berberis poirclii 
Slcphania sp 

Cyclca barbata 
P. k i n a m ' s  
StcPknia cpipaca 
Cissampelos Pareira 
Cycka barbata 
((-)-Curine) 
lycka hainanensis 
Tyclca hainanensis 

Zycka and other sp. 
(Cyclemine) 

Menispermum dauricum 
Menispermum dauricum 
Um'spermum davrirvm 

Activity 

An inducer of leukocytosis in leukopenic patients. 
Inhibitor of potaeaium ion release from erythrocytes with 

previously damaged cellular membranes. 
Protective effect againat mitomycin C induced hemate 

poietic suppression. 
Inhibited tumor growth of Ehrlich tumor in mice while 

prolonging survival time and potentiating the formation 
of macrophage migration inhibition factor. 

Caused no change in granuloma and thymus weights in 
rats implanted subcutaneously with formaldehyde- 
soaked filter paper. 

Inhibits lipid peroxidation of biological membrane thus 
acting as a membranestabilizing agent and protecting 
against lipid peroxidation. This suggests a possible 
mechanism for the protective action of cepharanthine 
against radiation. 

Decreased the activity of splenic suppressor cella on Graft 
vs. Hoet Response (GvHR) s~ppression and retarded 
tumor growth (Lewis Lung Carcinoma) (Mom) 

Protected against in rilro changes in mitochondrial fwc- 
tion accompanying lipid peroxidation. Fee induced 
mitochondrial lipid peroxidation and ion compartmenta- 
tion is inhibited by cepharanthine. Lipid peroxidation 
of soybean lecithin liposomes by Wo-irradiation wae 
also inhibited. 

Presented both in n'lro and i n  rim hepatic damage by 
CCL (Rat). 

Muscle relaxant (Animal not specified) 

Muscle relaxant (Human) 
Neuromuscular blocker (Human) 
Muscle relaxant (Animal not specified) 

Muscle relaxant ( A n i  not apecified) 

Hypotensive (Dog) 
Ganglionic block mediates the hypotensive action (Dog) 

Muscle relaxant (Animal not specified) 
Muscle relaxant (Animal not specified) 
Muscle relaxant (Animal not specified) 

Reference 

80 
61 

61 

66 

70 

72 

142 

145 

153 

30 

158 
130 
152 

152 

68, 69 
164 

45 
45 
45 
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T m m l l .  C o s t i d .  

Alkaloid 

Dyrmoline 
Daurbline Methyl 

Bromide (Da)sarisoline+ 
CHaBr) 

A ' - ~ e t h y l t h d i d d n e  
N-Dwmethylthaliotylinc 

Dimethylcllrine 
Dimethochloride 

Dimethyltabomnuhe 
Mabcmine) 

Hmauderine 
(+)-Imchbndodmdrine 

Hydrochloride 
Metho3halistuline 

(+)-4VJ-Methylcnrine 
Dimethiodide 

+)-lW-Methylcllrine 
Dimethochloride 

0-Methylthalibrine 

0-Methylthalicberine 
0-Methylthdmethine 
(+)-T&randtine 

Thalfine 

Thalfinine 

Thdibrine 

Thaliddne 

Activity 

M w l e  relarant (Animal not specified) 
Mllsole relaxant. respiratory paralysis, eardisc arrest 
(Mouse, rabbit) 

Antitumor (Animal not specified) 
Antimicrobial (Mycobartm'um smegmatis) 
HypoteDsive (Dom &rabbits) 
Antimicrobial (My&tm'um s m e g d i s )  

Neuromnudar blocker (Hnman) 

Activity more sasily revered with neatigmhe than the 

Vagolytic Setion at the cardiac atrial pacem8ker 

Neuromuscular and clinicel effeets dnring h a l o t h e  or 
nitmcls oxide anesthesia (Human infanta and childrea) 

Paaeases a lower neuromlrserrlsr bloclhng potency and 
stmnger autonomic effect than (+)-tuba?nrarine and 
thno has a loner antonomic margin of safety (Cat) 

Comparative pharmacokinetics with tuboeorarine 
(Human) 

Prevention of halothane-induced malignant h y p e r t h d  
rn) 

Produced dose dependent decream in the isometric fom 
and maximum velocity of f o m  development in isolated 
canine heart m w l e  prepsrstion (Dog). 

Produced a 3.5 t i e s  M potent of n e u r o m d  blockade 
ae (+)-tuhocwmine (Rabbit) but wao only 0.4 times M 
potent in the rodent phrenic nervediaphragm (Rat). 
Appeered to block postsynaptic cholinergic recsptors. 

The pharmsood-ies and pharmscokinetb wera 
studied in nenmmugical ptienta nith normal renal 
fnnction, and in anephric patienta dnring and following 
a mal transplant. Metcnrine appears to be an accept- 
able nearomosclllar blocking agerh for patienta in m a l  
failnre althongh no major advantage over ( + ) - t u b  
curarine and pancumnium WM detected (Human). 

Selective blockade at  sympathetic nerve stimlllstion by 
epinephrine thus poaseaaing a guanethidinelike activity 
(Rat,frog, rabbit). 

(StapkybcocaLc axreus) 

activity of tubawarine (H-) 

(Gain= pig) 

Antimicrobisl (Mydactedum smegmolis) 
AnaIgeaic (Animal not specified) 

H y p o e v e  (Dog and Rabbit) 
Antimicrobial (Mycobarkrium smcgdis) 

Mnscle relaxant (Animal not specified) 

M d e  relarsnt (Animal not specified) 

Antimicrobial (Candida aUdcmw) (My&&ium 

Hypotensive (Rabbit) 
Antimicrobial (My&ferium smegmatis) 
Inhibition of thymidine and nridine nptake by H e b  cella 

withnoindication that DNA, RNA or protein synthesis 
is inhibited. 

(Stapky.bcocars amreus) 

smcgmolis) 

Antiarrhythmic (Cat) 
Partial inhibition of growth, mitotic activity and DNA 

formation of ECa 109 cell Line i s  m'tro. 
Inhibition of silicotic fib& (Rat). 
Antimicrobial (Mydaclerium smegmolis) 

Antimicrobial (Mycobacterium smegmatis) 

Hypotensive (Animal not specified) 
Antimicrobial (Mycob.dnirm smegmatis) 

Hypotensive (Rabbit) 
(Stapkylococn*r wens) 

Referenw 

45 
65 

141 
56 
57 
57 

130 

62 

79 

84 

95 

P8 

107 

122 

148 

20 

56 
162 

67 
57 

162 

162 

44 

65 
65 
67 

123,146 
149 

150 
69 

59 

143 
27 

15 
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T ~ a l ~ 1 1 .  Confind. 

Alkaloid 

Thalidesine 
Thaligceidine 
Thdigonine 

Thsligminine 
Thalirabme 

Theliracebine 

Tbalirrrgidine 
Thdrugine 
Thalimpine 
Thelistine 

Thelistylime 

Thalistyline methiodide 
Thslmirabme 

Thalragoasmin ine 

Thalsimine 
(+)-Tubommine 

sonroa 

rhalidrum sp. 

Thalicbum fabni 
Thalidrum $docarpurn 
Thalictrum rugosum 
Thalidrum rugosnm 

Thaliclrum rugosum 
Thaliclrum mimu 

Thalicbum minus 

Thaliclrum fabni 
Thalicbum rugosum 
Thalictrum rugosum 
Thalicbum up. 
Thalictrvm minus 

Thalicbum Woarpum 
T. bngistylum 
T.  bngistyktm 

Thlicbum #omrpum 
Thalicfrum mimu 

Thalicbum rmlvfum 

Thalicirwm sp. 

m B  ‘ 

W28B 

W28B 

W28B 

Activity 

Antitumor (Mound Ascitea and Lewia lung tumors with an 
LDw of 300mg k g - W m g  kg-1 and an efledive then-  
peutic doeage of 70-1OOmg kg-1) 

Antitumor (Mow) (7Omg k g l  dog suppresd Ehrlich 
d t e a  tamor and S180 -ma growth by 50% and 
%I%, rpspsctively. Inhibited Lewis lwng tumor by 58% 
at l m g  kg-1 dog but had no inhibitory effect on 
hepotoma or uterine tumor. LD i.p.=52Omg kg-1, 
LD i.v.=lZOmg kgl .  Pathologic changes observed a t  
dmsges >300 mg kgl .  

Antimicrobial 
Antimicrobial (Mycobacterium smegmatis) 
Antimicrobial (Mycobacterium smegmatis) 
Antimicrobial ( K k b s i d h  finrumoniue) 

Antimicrobial (MyMbactnium smegmatis) 
Antimicrobial (Idydacterium smegmatis) 

Antimicrobial (.Mycobacterium smegmatis) 

Hypotensive (Animal not specified) 
Antimicrobial (Mycobacterium smegmatis) 
Antimicrobial (Mycobacterium smegmatis) 
Antiarrhythmic (Variow animals) 
Antimicrobial (Mycobadmiurn smegmatis) 

Antimicrobial (MyMbactnium smegmatis) 
Hypotensive (Dog k Rabbit) 
Antimicrobial (Mydacurium smegmatis) 

Antimicrobial (Mycobadmiurn smegmatis) 
Antimicrobial (Mycobadmiurn smqmatis) 

Antimicrobial (Mycobacterium smegmatis) 

A n t i t k v e  (Dog) 
M a t i o n  in rat liver l y m m e s .  
Potentiation of neuromudar  blockade by lithium 

chloride (Cat). 
Did not aflect heart rate or systolic time intervals when 

administered prior to minor surgery (Human). 
A comparison of the autonomic blocking activitiea with 

t h w  of N-methyl and 0 , O - N - t r i m e t h y l t e  
(Cat). 

A d o m d w d e n t  d n  of the monocular near point of 
saamodation (Human). 

Histamine releese in the skin after administration 
(HUliUl). 

Vagolytic action at the cardikc atrial pacemaker (Guiuea 
Pis). 

New aspects of the contractile activity on intestinal 
muscle (Guinea Pi taeni coli m a l e ) .  

The influence of bile salt choleresis on the hepatic trans- 
port of organic cations (Rat). 

Effect on maximum static pmmre-volume characteriatica 
of the respiratory system (Human). 

Lack of cardia conditional response on treatment (Rat). 
Blocked suxamethionium-induced hyperkalemia nheh 

administered wncmreatly (Cat). 
Admin i i t i on  of high concentrations shortened the life- 

time of the open channel an determined by impllss- 
evoked end-plate currents (Fmg aartorius m a l e ) .  

Induced ganglionic blockade and shifted the mean fre- 
quency spectrum of spontaneous sympathetic action 
potentials (Cat). 

Pomeaeea a h ihe r  neuromuscnlar blocking potency and 
weaker autonomic eflect than metocurine and thus hss 
a hgher autcmomic margin of d e t y  (Cat). 

Simultaneous modeling of phannaookinetica and phar- 
macodynamica (Human). 

(.Wycobaclm’um smegmatis) 

(Slafikybwccus aurcus) 

(Sla9hylococnrr auras)  

Hypotensive (Rabbit) 

35 

Rekcace 

71 

139,141 
143 

143 
58 
43 
43 

43 
59 

69 

143 
43 
43 
e3 
44 

Ea 
57 
57 

50 
44 

55 
55 
84 
73 
74 

75 

70 

77 

70 

79 

m 

81 

82 

53 
06 

86 

87 

88 

89 
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Alkaloid 

TABLE 11. Cdimied. 

Activity 

A lesa effective acetylcholine antagonist when the ooncen- 
tration of the divalent curare cation is increased. 
Hence, membrane surface potential changes may alter 
drug interactions. 

Dosape-schedule independence of alkaloid pharmaa: 
kinetics and pharmacodynamics and recovery of nwo-  
muscular function. 

A review with 41 references on the deecription, physical 
properties, isolation, purification stability, degradation, 
metabolism and analysis. 

A study of the pharmacokinetics and pharmacodynamics 
during nitrous oxide-narcotic and halothane anesthesia 
(Humid. 

A study of behavior, brain electrical activity and auditory 
evoked potentiil. A correlation between behavioral 
effects and electroeucsphalographic changes was ob- 
served (Cat). 

Comparative pharmacokinetics with metocurine 
(Human). 

Neuromuscular blockade in both intact and nepherectom- 
ired animals was found to be reversible (Dog). 

Intracarotid infusion significantly i n d  the output of 
acetylcholine into perfused artificial cerebrospinal fluid 
(Dog). 

Kinetic effects on skeletal muscle a t  high agoniat mcen- 
trations (Frog). 

Controlled catecholamine release by the a h a 1  medulla. 
Competitive block and ion channel block au mechaniams 

of antagoniat action on the skeletal muscle end-plate. 
(A review with 61 references). 

Administration during ceaaresn delivery of repeated doees 
worsened the Apgar wrea of newborn infants (Human). 

Intmisternal administration in u-chloralose9nesthet- 
ired animals produced a doserelated associated with 
seizures. When administered the animals pretreated 
with guanethidine, the same effect wa8 observed but 
bilateral adrenalectomy abolished the preseor response 
(Dog). 

The pharmacokinetics of (+)-tubocurarine (dTc) and 
urinary excretion of dTc were studied in neurosurgical 
patients with normal renal function. Results suggest 
that dTc is stored in certain body tissues and slowly 
released over a period of days to weeks (Human). 

The effect on voltage-clamped end-plates of frog sartorius 
and cutaneous pectoris muscles was examined. Appar- 
ently, the drug has a t  least two distinct polyjunctional 
actions including blockage of the acetylcholine receptor 
and of the ionic channel sasociated with this receptor 
(Frog). 

Increases in the concentration of potassium or calcium ion 
decreased the sensitivity of guinea pig nerve-lumbrical 
muscle preparations to the alkaloid (Guinea pig). 

Produced dose-dependent decrease in the isometric force 
and maximum velocity of force development in isolated 
canine heart muscle preparation (Dog). 

Prodnced a dose-dependent neuromuscular blockage 
(Rabbit). 

Increased the duration and amplitude of the excitatory 
postsynaptic potential in isolated olfactory cortex slice 
preparations (Guinea pig). 

Decreased the rate of coronary circulation, mycardial 
oxygen uptake and arterial pressure (Cat). 

Temperature appeared to have little influence on the 
neuromuscular cellular potency (Mouse). 

Excitatory effects on the central nervous system may be 
through inhibition of naturally occurring inhibitory sub- 
stances like y-aminobutyric acid or a closely related 
compound (Rat). 

Demonstrated the relationship between respiratory 
muscle strength and vital capacity during partial 
curarization in awake subjects (Human). 

Reference 

90 

91 

92 

93 

94 

95 

96 

97 

99 

100 
101 

102 

10.3 

104 

105 

108 

107 

108 

109 

110 

111 

112 

113 
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TABLE 11. Coriiwd. 

I 

Alkaloid I Source Activity 

Intrauterine adminitration to rat fetuses between the 
17th and 18th day of pregnancy d t e d  in retarded 
growth and skeletal deformities (Rat). 

Attenuated the cardiac dep-t action and hypotension 
produced by electrical stimulation of the right vame 
neme in pentobarbitonedun anesthetized animals 
(Dog). 

Binds competitively in ganglion ne~mno at  their resting 
potential level (-50 to -60 mV) (Mammalian system). 

Direct adminitration into the lateral cerebral ventricle 
produced a blockage of nicotinic receptors with a 
lowered metabolism, cut9neousvdilation and hlpo- 
thermia at ambient temperatwee of 8-27' (Rat). 

Induction of sensitivity to the decreased action potential 
of the drug on the sciatic nerve by collagenase and 
hyaluronidase pretreatment (Frog). 
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Reference 

135 

136 

138 

151 

158 

TABLE 12. Names and Synonyms of Bisbenzylisoquinoline 
Alkaloids Cited in this Reviews 

0-Acetylberbamine 57 dvt,  a.d. 
(R,R)-7-0-Acetyl-l2-0-Methylcurine 133 

(R,R)-l2-0-Acetyl-7-0-Methylcurine 133 

0-Acetylnortenuipine 88 dvt. a.d. 
Apateline 187 n.a. 
Aromoline 31 r.i.  
Atherospermoline 56 a.d. 

Baluchistine 188 n.a. 
(-)-Bebeerine 133 a.d. 
(-)-Bebeerine hydrochloride 133 dvt. a.d. 
Berbamine 57 a.d., P.c. ,  r.i. 

Calafatimine 189 %.a. 
Calafatine 190 #.a. 
Cepharanthine 34 p . c .  
2'-N-Chloromethylisotetrandrine (artifact) 

(R,S).Chondocurine 130 a.d. 
Cocsoline 152 b.s., r.i.  
Cocsuline 153 r.i.  
Cocsulinine 164 b.s. 
(-)-Curine 133 a.d., p . c .  
(-)-Curine dimethiodide 133 dvt. p . c .  
(-)-Curine dimethochloride 133 dvt. p.c .  
(+)-Curine dimethiodide 132+133 dvt. p . c . ,  

Curine hydrochloride 133 dvt.  a.d. 
Cycleanine 121 a.d., r. i .  
Cycleanine dimethobromide 121 dvt. p . c .  

Daphnandrine 37 r. i .  
Daphnine 191 n.a. 
Daphnoline 38 r.i. 
Dauricine 19 a.d., P.c . ,  r.i.  
Dauricinoline 4 p . c . ,  r . i .  
Dauricoline 5 P . c . ,  r.i.  
Daurinoline 20 P . c . ,  r . i .  
Daurisoline 192 #.a. 
Daurisoline methylbromide 192 dvt. p . c .  
l,%Dehydroapateline 193 n.a. 
l,%Dehydrotelobine 194 n.a. 
7-0-Demthylisothalicberine 195 n.a. 
N-Desmethyl thalidasine 1% n .(I., p .  c .  
N-Desme t hyl thalis t yline 16 p .c. 
N-Desmethylthalrugosidine 197 #.a. 
(R,R)-0,O-Diacetylbebeerine 133 dvt. a d .  
(R,R)-0,O-Diacetylcurine 133 dvt. a.d. 

dvt. a.d. 

dvt. a d .  

62 dvt. r.i. 

r.i. 

0,O-Diacetylisochondodendrine 122 dvt. a d .  
Dihydrothalictrinine 198 n.a. 
(R,R)-0,O-Dimethylbebeeripe 135 a:d. 
(R,R)-N,N-Dimethylbebeerme iodide 133 

(R,S)-0,O-Dimethvlchondrocurarine iodide 
dvt. a.d. 

133 dvt. a.d. - 
(R,R)-0,O-Dimethylcurine 135 a.d. 
0,O-Dimethylcurine dimethochloride 135 

dvt. p . c .  
(R,R)-N,N-Dimethylcurine iodide 133 dvt. 

a .d .  
N,N-Dimethylfuniferine iodide 201 n.a. 
0,O-Dimethylisochondodendrine 121 a .d. 
N, N-Dimethylisochondodendrine iodide 122 

Dimethyltubocurarine 142 dvt. P.c .  
Dimethylwarifteine 148 a.d. 

Epinorhernandezine 199 n.a., S.S. 
Epinorthalibrunine u#) n.a., S.S. 
(+)-Epistephanine 40 P . c . ,  r.i. 
0-Ethyldihydroisothalsimidine a d .  
0-Ethyldihydrothalsimidine 85 dvt. a.d. 

dvt. a.d. 

Fangchinoline 61 a.d. 
Funiferine 20 a.d. 
Funiferine dimethiodide 201 n.a. 

Gilletine 202 m.a. 

Hayatine 137 r.i.  
Hernandezine 81 a.d., P . c . ,  r.i.  
Hernandezine-N-Oxide 203 n.a. 
Homoaromoline 42 r.i. 

Isochondodendrine 122 ad . ,  r.i. 
Isochondodendrine hydrochloride 122 dvt. 

Isofangchinoline 79 r.i.  
Isogilletine-N-Oxide 204 n.a. 
Isotetrandrine 62 a.d., b.s., r.i. 
Isothalicberine 205 n.a. 

Johnsonine 206 n.a. 

Krukovine 63 r.i.  

Limacine 64 r. i .  

P . C .  



38 Journal of Natural Products [vol. 46, No. 1 

TABLE 12. 

Methostyline 17 p.c. 
N-Methylapateline 207 n.a. 
(R,R)-7-O-Meth lbebeerke 133 dvt. a d  
(R,R)- l%O-Met~ylbe~rine 140 ad.  
(S,S)-4n-O-Methylbebeerine dimethiodide 
132 dvt. P.c. 

(S,S)-4"--CTMethylbebeerine dimetho- 
chloride 132 dvt. f . 6 .  

2"-Methylberbamine 66a a d .  
O-Methylcissampereine 148 ad .  
4W-Methylcurine 139 r.i. 
(R,R)-7-O-Meth lcurine 133 dvt. a.d. 
(RlR)-1%O-Metzylcurine 140 a.d. 
(S, S)-4 "-0-Methylcurine dimethiodide 132 

(S,S)-4t&Methylcurine dimethochloride 

O-Methylisothalicberine 94 r .i. 
N-Methylnorapateline 208 n.a. 
O-Methylrepandine 45 ad. ,  r.i.  
O-Methyl thalibrine 209 n.a. , p .c . 
O-Methylthalibrunimine 210 n.a. 
O-Methylthalicberine 95 ad., P.c . ,  r.i. 
@Me thy1 thalme t hine 96 p.c .  , r .i. 

Neothalibrine 211 n.a. 
N1-Norhernanderine 212 n.a. 
N0r-2~-1sotetrandrine 213 n.a. 
(+)-Nortenuipine 88 ad., r.i.  
N1-Northalibrunine 214 n.a. 

Obaberipe 46 ad., r.i. 
e n a d . ,  r.i. 

~ k ~ f & . m i m i i e  215 n.a. 
Oxyacanthine 48 ad., b.s., r.i. 
N-Oxy-2'-Isote trandrine 216 n.a . 
Phaeanthme 74 a d . ,  r.i. 
Pycnamine 75 r.i.  

Repandine 49 a d . ,  r.i. 
Repandinine 90 ad., r. i .  

Sciadenine l27 r.i. 
Sciadoferine 217 n.a. 
Sciadoline 128 r.i. 
Stebisimine 51 r.i. 

Telobine 160 r.i. 
Tenuipine 91/92 a d .  
1,2,3,4Tetradehydrolimacine 218 n.a. 

dvt. 

132 dvt. P.c .  

Continued. 

l',21,31,41-Tetradehydrolimacusine 219 n.u. 
(R,R)- N, N,O,O-Tetramethylbebeerine 

(R,S)- N, N ,  0,O-Te tramethylbebeerine 

(R,R)-N,N,O,O-Tetramethylcurine iodide 

(R,S)-N, N,O,O-Tetramethylcurine iodide 

Tetrandrme 76 a d . ,  b.s.,  P . c . ,  r.i .  
(*)-Tetrandrine 77 r. i .  
Thalabademine 106a a d .  
Thalfine 102 ad . ,  p.c. 
Thalfinine 103 p.c., r.i. 
Thalibrine 14 p.c. 
Thalibrunimine 112 r.s.  
Thalibrunine 113 r.s.  
Tha1icbe:ipe 97 r.i.  
Thalictrmme 220 n.a. 
Thalidasine 100 p.c., r.i.  
Thalidezine 83 p.c . ,  r.i .  
Thaligosidine lOOa p.c. 
Thaligosine 52a p.c .  
Thaligosinine 52b P.c .  
Thalirabine 17a P.c .  
Thaliracebine 14a p.c., I.!. 
Thalirugidine 17b p.c . ,  r.z. 
T h a l i r u e e  14b p.6. 
Thalisopidme 53 ad .  
Thalisopine 54 ad., p.c., r.i. 
Thalistine 221 n.a., p . c .  
ThalistylFe 18 p.<. 
Thalistylme methiodide 18 dvt. P.c .  
Thalmethine 98 r.i. 
Thalmine 108 ad .  
Thalmirabine 222 na. ,  p.c .  
Thalpindione 223 n.a. 
Thalrugosamine 52 r.i.  
Thalrugosaminine 55 P.c . ,  r.i .  
Thalrugosidine 101 r.i. 
Thalrugosine 79 r.i. 
Thalrugosinone 224 n.a. 
Thalsimidine 85 a d .  
Thalsimine 86 ad. ,  P.c .  
Tiliacorine 118 a d .  
Tiliacorinine 119 ad .  
Tiliageine 27 ad., b.s. 
Tiliamosine 120 a d .  
(+)-Tubocurarine chloride 142 ad., P.c .  
(+.)-Tub?curine 130 ad. 
Tri lletimine 162 r.i.  
Tricbine 163 r.i. 

iodide 133 dvt. a d .  

iodide 133 dvt. a d .  

133 dvt. a d .  

133 dvt. a d .  

8a.d. =additional work; b.s. =biosynthesis; n.a. =new alkaloid; p.c. = harmacology; r.i.= 
reisolated; r.s. =revised structure; s.s. =semisynthetic; dvt.=derivative keaning a derivative 
of an alkaloid with the preceding number). 

CIRCULAR DICHROISM 

Moiseeva et al. utilized circular dichroism to study the stereochemistry of 
five types of bisbeneylisoquinoliie alkaloids (129). These types were determined 
according to the nature and attachment of the ether bridges as: Type I (5,6,7,8*, 
1 I+, 12-6,7*,12+ and 6,7,8*, 11+,12-6,7*,12+), Type I1 (6,7,8*, 11+,12-6*,7,12+), 
Type I11 (5,6,7,8*, 12+-6,7 *, 1 1+, 12) , Type IV (6,7*. 1 1+, 12-5*, 6,7,12+) and Type 
V (5*,6,7,11+,12-5,6,7,8*,12+). The parameters of the Cotton effects of the 
resultant spectra were dependent on the absolute configurations of the asymmetric 
centers, the positions of the oxygen bridges and on the conformation of the internal 
dioxide ring. The optical rotations of the dimeric bases did not obey the additivity 
rule, that is the rotation of the dimer was not the sum of the rotations of the true 
monomers. For Types I-IV, it was established that regardless of the nature 
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of the attachment of oxygen bridges, alkaloids with the (SS)-configuration have 
a positive Cotton effect in the 290nm region and a negative one in the 200nm 
region. Furthermore, alkaloids of type I with the (SR)-configuration are char- 
acterized by negative Cotton effects in the 280 and 200nm regions while those 
of the (RS)-configuration possess positive Cotton effects in the same regions. 
It was also noted that the nineteen-membered inner dioxide ring alkaloids of 
Type I1 show a marked rise in the intensity of the Cotton effect a t  290nm compared 
to the eighteen-membered inner dioxide ring alkaloids of Type I. Protonation 
of the alkaloids of Type I with the (SS)-configuration causes a decrease in intensity 
of the Cotton effect a t  290nm while those of type I1 are characterized by an 
increase in this Cotton effect. Type I11 alkaloids have an additional Cotton 
effect at 270nm which Type I alkaloids lack. Protonation of Type I11 alkaloids 
results in a loss of the Cotton effect in the 290nm region. The Cotton effect in 
the 270 nm region appears to be characteristic for bases with the 11+-12+ lower 
oxygen bridge since it is additionally present in the spectra of the Type IV alkaloids. 
Alkaloids of the (SS)-configuration of Types I through I11 but not Type IV have 
a Cotton effect in the 220nm region. The spectra of dehydrogenated bases 
(imines) are characterized by overlapping of the s-orbitals of the aromatic ring 
or the azomethine function which result in a substantially complicated spectra. 
Protonation of these imine alkaloids results in the presence of one more positive 
Cotton effect in the long-wave regions of the spectra which may be due to the 
presence of a homoconjugated chromophore including a sp2-hybridized nitrogen 
atom (129). 

LUMINESCENCE SPECTRA 
A detailed study of the fluorescence and phosphorescence characterics of 

berbamine and oxyacanthine alkaloids showed that  the emission parameters were 
dependent upon the absolute configuration of the alkaloids (121). The fluorescence 
emission of the berbamine-type alkaloids consists of single structureless bands 
with maxima at  about 315nm. Hernandezine, however, had an additional long 
wavelength emission band with a maximum at  398nm. At 77K the fluorescence 
maxima of these alkaloids shift to shorter wavelengths and the longer wavelength 
fluorescence of hernandezine was not observed. The phosphorescence emission 
at 77K of these alkaloids consists of single structureless bands with maxima from 
420465nm. Methylation of phenolic berbamine alkaloids induces a hypsochromic 
shift in fluorescence maxima. In addition, there are changes in the fluorescent 
quantum yield at  both 298 and 77K demonstrating that the photophysical proper- 
ties of these complex alkaloids are sensitive to stereochemical differences as demon- 
strated with (R ,R) -phaean t hine (74) , S,S- te trandrine (76), and (R, S )  -is0 tetrandrine 
(62). At 298K the fluorescence emission of dauricine (3) and the oxyacanthine 
(@)-type alkaloids (S,R)-oxyacanthine (a), (S,S)-repandine (49), (S,R)-obaberine 
(46), and (S,S)-O-methylrepandine (45) consists of single structureless bands 
with maxima at about 315nm and quantum yields of the order of 10-2. Cooling 
to 77K results in a shift of emission maxima to higher energy with an increase in 
intensity. At longer wavelengths, broad structureless phosphorescence maxima 
are detectable from 413450nm. In agreement with their structurally isomeric 
congeners, methylation of dauricine, oxyacanthine, or repandine results in a 
hypsochromic shift of fluorescence maxima with the (S,S)-stereoisomers having 
higher fluorescence quantum yields than the (S,R)-stereoisomers. The phos- 
phorescence maxima of the oxyacanthine-type (48) alkaloids shows that the 
(S,S)-stereoisomers are found at shorter wavelengths than the (S,R)-stereoisomers 
and with higher phosphorescence quantum yields (21). 

SPECIFIC ROTATION 

. 

Cassels and Shamma tabulated the specific rotations for approximately 175 
bisbenzylisoquinoline alkaloids (128). These bases have been classified according 
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to their oxygenation patterns and the nature and number of linkages between 
the monomeric benzylisoquinoline halves of the molecule. A consideration of 
the data from the tables showed that the optical rotations of the grouped aIkaloids 
have the same sign independent of solvent in almost all of the configurationally 
defined subgroups and that within a particular subgroup that the specific rotation 
values appear to congregate at three levels: 10-150" (low), 150-300" (moderate), 
and 300-600" (high). Furthermore, when the values are low, the signs within 
a subgroup of identical stereochemistry may be positive or negative depending 
on the molecular substituents present and the solvent employed. .V-methylation 
and/or 0-methylation may induce changes in the preferred conformation of a 
dimer with resultant changes in specific rotation, particularly when the values 
are low/small. 

Finally, the premises proposed in this classification are used to challenge 
the stereochemical assignment of thalisamine (84) as (S,S) and to propose stereo- 
chemical assignments for calsfatine (190) as @,S) or (S,S) and tiliamosine (120) 
as (S,S) (128). 

THIN-LAYER CHROMATOGRAPHY 
Verpoorte et al. used ferric chloride in perchloric acid as a spray reagent to 

differentiate among various berbamine-type alkaloids. The color reaction was 
noted immediately after spraying (lml0.5M ferric chloride in 50m135y0 perchloric 
acid) and after heating for five minutes and ten minutes with a hair dryer. This 
reagent proved very useful in the investigation of the alkaloids of Pyclzarrhena 
novoguineensis (25). 
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