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In the course of our contlnulng study of Thalictrum polygamum (Muhl.) (Ranunculaceae), 2a,b we 

have isolated two new dlmeric isoqulnollne alkaloids, thalictroplne (1) and thalictrogamine (2). 

Thalictroplne (I), CdgHpgOsNZ, a major alkaloid in the plant, crystallized as white needles, 

mp 167O (M~oH),[w]~ +120° CC 0.3, M~OH). The ir spectrum (CHCls) contained a peak at 3500 cm -1 

due to phenolic hydroxyl absorption. The uv absorption, Amax Me0H 225, 278, 298sh and 310 sh nm 

(loge 4.46, 4.12, 3.88 and 3.70) showed a bathochromic shift in base to 281, 300sh and 340 nm.3 

The mass spectrum m/e 682 CM'), 476 (M - a), 326 (M - b), 310 (M - c) and 206 (a, base) Indicated 

that thalictroplne was an aporphine-benzyllsoqulnoline dlmer with a phenolic function located on 

the aporphlne moiety. 4a,b 

The nmr spectrum (CDC13) of 1 contalned singlets for two N-methyl groups (62.47 and 2.501, 

six O-methyls (63.58, 3.78 (2), 3.82, 3 88 and 3 92). a shielded C-8' aromatic proton (86.201, five 

aromatic protons (66.55 (3), 6 59 and 6.67), and a deshlelded C-11 aromatic proton (68.18). 4a,b 

The alkaloid was very susceptible to aerial oxidation, so that for characterization purposes 

it was treated with acetic anhydride in pyridlne to afford thalictroplne acetate (g, C42HpSOgN2, 

mp 182-183O (M~oH). The most significant feature in the nmr spectrum of 4 was a singlet at 62.34 

(3H) for the acetate methyl, and another singlet (lH) due to the C-11 proton at 67 60, considera- 

bly upfield from its positlon in the nmr spectrum of 1. This upfield shift of the C-11 proton 

denotes a C-l acetoxy fun&Ion, 5 and indeed the nmr spectrum of thalictropine (1) and that of a 

sample of synthetic I-0-demethylthallcarpine 6 were superimposable. 

The second alkaloid, thalictrogamine (2), C39H4aOSN2, amorphous base, &]:5 +1350 (c 0.2, 

-1 MeOH), exhibited hydroxyl absorption in the II spectrum at 3520 cm . EtOH 
The uv spectrum,Xmax 
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230sh, 277, 298sh and 307sh nm (log 4.39, 4.11, 3.98 and 3.82) showed a bathochromic shift in 

base to 280, 300sh and 340 nm. Comparison of the mass spectrum of 2, m/e 668 (MC), 476 (M - a), 

326 (M -b), 309 (M-c - 1) and 192 (a, base) with those of 1 and 3, indicated that thalictro- 
/ 

gamine is a diphenolic aporphine-benzylisoquinoline base with one phenolic function on the iso- 

quinoline B ring and another on the aporphine moiety. 

The nmr spectrum of 2 contained singlets for two N-methyl groups at 82.49 and 2.53, five 

aromatic methoxyls at 63.79, 3.82 (2), 3.92 and 3.95, one C-8' proton at 56.40, five other aromatic 

protons at 56.51, 6.57 (3) and 6.78, and a C-11 proton at 68.18. The most salient features of this 

spectrum were (a) the downfield position (66.40) of the c-8' proton srgnal as also observed for 

thalmelatine (5) (66.40), but not for thalicarpine (3) (66.25) or thalictropine (1) (66.20). and 

(b) the absence of a high field ( 63.58) singlet resonance characteristic of the C-7' methoxyl in 

thalicarpine (z), thalictropine (9, and other C-7' methoxylated aporphine-benzylrsoquinollnes. 7 

Thalictrogamine (2) was even more susceptible to aerial oxidation than A, both alkaloids 

tending to turn green upon standing. The mass spectrum of thalictrogamine dlacetate, 5, C43H48010Nt 

mp 147-148O (Et20), m/e 752 (M+), 518 (M - a), 368 (M - b), and 234 (a, base), further confirmed 

the relative locations of the phenolic functions in the alkaloid, 1 e. one on the isoquinolrne - 

B ring, and the other on the aporphine moiety. 

The nmr spectrum of 6 contained, in addition to singlets at 62.19 and 2.34 for the acetate 

methyl groups, a singlet at 56.43 due to the C-8' proton and consistent with the downfield shift 

observed for aromatic protons ortho to acetate functions, 8 and a singlet at 67.60 due to the C-11 

proton thus confirming the presence of a phenolic function at C-l in the dimer 2. The low-field 

aromatic proton at 56.78 in thalictrogamine (2) was also shifted to slightly hrgher field, 66.64, 

in the diacetate 6. 

Diazomethane O-methylation of thalictrogamine (2) afforded thalictropine (1) and thalicarpine 

(Z)? Samples of thalicarpine and O,O-dimethylthalictrogamine showed identical tic Rf values, 

u", ir and mass spectra, and ord curves. 0-Methylthalictrogamine was identical with thalictropine, 

thus establishing the absolute configuration of 1 and 2 - - 

Space-filling molecular models indicate that for aporphine-benzylisoquinoline dimers of the 

thalicarpine series, the presence of a C-7' phenolic group results in a conformatronal change in 

the molecule due to hydrogen bonding of the hydroxyl hydrogen with such electron-rich centers as 

the C-l oxygen (see expression 7 ) or the aporphine nitrogen (as in 8). The net result IS that 
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1 R, I CH3, R2 = H 3 R = CHS 

2 -. Ri =RZ=H 5 R=H 

4 -a Ri = as, R2 = CHQCO 

6 -* R, = Rx = CHSCX7 

the C-8' aromatic proton in the nmr spectrum will be located further downfield, near 66 4 rather 

than in the more usual 66.2 range. It follows that C-8' aromatic proton absorption near 66.4 is 

dlagnostlc of the presence of a C-7' hydroxyl group Furthermore, 0-acetylation removes this 

capabllity for hydrogen bonding, and the configuration is altered such that the C-8' proton is 

agaIn shielded as III thalicarpine (3) and thalictropine (1). 
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