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Abstract-Separation of the basic fraction from the roots of Thalictrum sessile afforded two new alkaloids, thalicsessine 
and thalicsiline, together with the known alkaloids, spiradine A, spiredine, spirasine I, spirasine II, spirasine III, (+)- 

thalifarazine, magnoflorine and berberine. 

INTRODUCTION 

We reported recently the isolation of two cytotoxic 
aporphinoid alkaloids from the aerial part of Thalictrum 
sessile Hayata [ 11. To date, although there are numerous 
references to the isolation and identification of various 
Thalictrum alkaloids [2-191, they have shown the pres- 
ence of only isoquinoline alkaloids. A number of studies 
of the pharmacology and toxicology of the diterpenoid 
alkaloids have appeared recently [20-251. Moreover, 
Kitagawa et al. have published studies on the anti- 
inflammatory and analgesic effects of several diterpenoid 
alkaloids [26]. We describe here the isolation and identi- 
fication of seven C,,-diterpenoid alkaloids along with 
two aporphinoid alkaloids, (+)-thalifarazine (9) and 
magnoflorine (lo), and one protoberberine alkaloid, ber- 
berine (ll), from an extract of the roots of this plant. The 
seven C,,-diterpenoid alkaloids are spiradine A (l), spire- 
dine (2), spirasine I (3), spirasine II (4), and spirasine III 
(5), as well as two new alkaloids thalicsessine (6) and 
thalicsiline (8). This is the first report of the presence of 
diterpenoid alkaloids in the genus Thalictrum. 

RESULTS AND DISCUSSION 
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The plant material was collected in July, and the 
extraction and separation of the alkaloids were per- 
formed by a combination of the usual procedures and 
medium pressure liquid chromatography (MPLC). From 
the non-phenolic fractions, the two new alkaloids thalic- 
sessine (6) and thalicsiline (8) were isolated, together with 
spiradine A (I), spiredine (2), spirasine I (3), spirasine II 
(4), spirasine III (5) and (+)-thalifarazine (9). Magnoflo- 
rine (10) and berberine (11) were also isolated from the 
quaternary base fraction as iodide salts. The latter eight 
known alkaloids were identified by direct comparison 
(mmp, UV, IR, ‘H NMR, 13C NMR and MS) with 
authentic samples, respectively. 

= 5.12 Hz, disappeared on addition of D,O), 3.45 (lH, 
ddd, 5=14.16, 5.13, 3.41Hz), 3.62 (lH, ddd, 5=14.16, 
8.05, 3.41 Hz), 3.78 [IH, m, changed to ddd (5=11.48, 
5.13, 3.41 Hz) on addition of D,O], 3.88 [lH, m, changed 
to ddd (J = 11.48, 8.05, 3.4,1 Hz) on addition of D,O] and 
i3C NMR 649.7 (t) and 60.9 (t)}, two carbonyl groups 
[vFa”.P’crn-’ 1710, i3C NMR 6 207.6 (s) and 208.9 (s)], 
one lactam keto group [v~$‘cn-’ 1630 and 
“C NMR 6 177.1 (s)], one exocyclic methylene group 
[vzf’ cm- 1 1620 and 890, ‘HNMR 64.85 (lH, d, J 
=2.40 Hz), 5.02 (lH, a, J= 2.40 Hz) and 13C NMR 
6 111.1 (t) and 141.9 (s)] and one methyl group [‘H NMR 
6 1.50 (3H, s) and i3C NMR 6 25.5 (q)]. Moreover, there is 
a close resemblance between thalicsessine (6) and the 
known diketone 6a derived from spiradine A (1) in terms 
of 13C NMR spectra. The structure of thalicsessine (6) is 
similar to that of 6a, having a C,, spiradine-type skeleton 
[6], except for the hydroxyethyl and lactam ketone 
groups. In addition, treatment of 6 with NaOD in 
dioxane gave a deuterio compound (6b) [m/z 372 (M+), 
C,,H,,D3N0,] which showed no signals corresponding 
to those at 6 51.5 (t) and 60.6 (t) in the 13C NMR,spectrum 
of 6. Treatment of 6b with sodium borohydride in THF 
followed by acetylation with acetic anhydride in pyridine 
gave an acetate (7) [m/z 458 (M +), C,,H,,D,NO,] which 
showed a singlet at 64.18 as against a multiplet at S 4.20 
of H-6 in the ‘H NMR spectrum of 7a derived from 6 by 
the same procedure. These results indicate that one of the 
two carbonyl groups is located at the C-6 position. 
Moreover, the other carbonyl group should be located at 
the C-l 1 position owing to the UV absorption maximum 
at 308 nm for the /?,y-unsaturated ketone and CD [a 
positive Cotton effect at 3 14 nm (AE + 1.32) and a negative 
Cotton effect at 276 nm (A&-0.75)] spectra of thalicses- 
sine (6). This behaviour is also common in the spirasine 
series [27-291. From the above discussion, the structure 
of thalicsessine may be assigned as 6. 

Thalicsessine (6), C,,H,,NO, [m/z 369 (M+)]. The 
spectral data exhibits a hydroxyethyl group attach to 
nitrogen {v%p’ cm-’ 3350, ‘HNMR 62.85 (lH, t, J 

Correspondence should be addressed to Y.-C. Wu. 

Thalicsiline (S), &H,,NO, [m/z 417 (M+)], showed 
IR vz:‘crn-’ 3540 (hydroxy), 1720 and 1240 (acetyl) 
and 1100 (ether). The presence of an ajaconine-type [C- 
7(C-20) carbinolamine ether linkage] skeleton in 8 was 
indicated by comparison of the 13C NMR chemical shift 
values with literature data [30,31]. The ‘H NMR spec- 
trum of 8 is in accordance with the assigned structure. 
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‘% NMR (25.0 MHz, CDCl,): 6 39.8 (t. C-l), 20.6 (t, C-2), 34.2 (t, by separation of berberine iodide crystallized in contact with 

C-3),46.5&C-4). 60.0(d.C-5) 207.6(s,C-6orC-11). 51S(t,C-7), Me&O as prisms which recrystailized from MeOH to yield 

43.9(s. C-8), 75.6(d, C-9),42.9(s,C-IO), 208.9(s, C-l 1 orC-6), 63.7 magnoflorine iodide (3.40 mg) as colourless prisms, mp 

(d. C-12), 33.3 (t, C-13). 47.0 (d, C-14), 35.1 (t. C-15), 141.9 (s, C- 25@252”; [a]k4 + 158.3” (EtOH; c 0.4), identical (mmp, TLC, IR, 

16). 111.1 (t, G-17), 25.5 (4, C-18). 177.1 (s, C-19), 53.9(d, C-20), ‘H NMR and MS) to an authentic sample available in our 

49.7 (t. C-21) and 60.9 (t, C-22). laboratory. 

Treatment of thalicsessine (6) with NaOD. A soln of NaOD 

[from D,O (0.1 ml) and Na (100 mg) m dioxane (2 ml)] was 

poured into a soln of thalicsessine (6) (6 mg) in dioxane (1 ml) and 

then refluxed under N, at 130-140’ for 4 hr. Removal of the 

solvent under red. pres. gave a brown oil, which was treated with 

ion exchange resin (IRC,, cation) (MeOH) and then subjected to 

prep. TLC (silica gel, CHCl,-MeOH-Et,NH = 20: 1 :O.OS). The 
deuterio base at R, 0.75 obtained by prep. TLC was purified by 

neutral alumina CC (CHCl,) to give an oily base (5 mg) of 
deuterio thalicsessine (6b). MS m/z 372 [M]’ (C,,H,,D,NO,); 

13C NMR(25.0 MHz,CDCl,):639.71t,C-l),20.6(t,C-2),34.2(t, 

C-3), 46.6 (s, C-4), 207.8 (s, C-6 or C-l l), 44.0(s, C-8), 75.5 (d, C-9), 

42.8 (a C-IO), 208.8 (,s, C-11 or C-6). 63.7 (d, C-12), 33.5 (t. C-13), 

47.1 (d.C-14),35.1 (t.C-15), 142.O(s,C-16). 111.2(&C-17),25,6(q, 

C-18), 177.1 (s, C-IL)), 53.9 (d. C-20), 49.8 (t, C-21) and 60.9 (I, C- 
22). 
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