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The genus Caltha has world-wide distribution in the
northern hemisphere and has been the subject of early
European reports of toxicity in cattle and horses [1). In
our present investigation of Caltha leptosepala and C.
biflora, we isolated the pyrrolizidine alkaloid senecionine.
One of the symptoms on ingestion of this alkaloid (severe
gastrointestinal irritation [2]) corresponds to the re-
ported symptom of Caltha poisoning [3]. The second
alkaloid isolated has PMR, UV, and R/'s (cf ref. 4)
identical to those of the quaternary aporphine alkaloid
N,N-dimethyl lindcarpine. It has now come to our
attention that the spectral and physical properties of
N,N-dimethy! lindcarpine and its isomer, magnoflorine,
are being reinvestigated [5). Since the properties of these
two aporphine alkaloids are very similar [6], the apor-
phine alkaloid could be either of these alkaloids or a
mixture of the two. This is the first report to our know-
ledge of a pyrrolizidine alkaloid occurring in Ranun-
culaceae and the first report of the co-occurrence of
pyrrolizidine and aporphine alkaloids.

EXPERIMENTAL

Extraction and isolation. Air-dried root and aerial parts of
Caltha leptosepala DC were collected in Larimer County,
Cameron Pass, Roosevelt National Forest, Colorado, U.S.A.
Air-dried aerial parts of C. biflora DC were collected at Hood
River Meadows, Mt. Hood National Forest, Oregon, US.A.
(Specimens deposited in Colorado State herbarium.) C. lepto-
sepala dried aerial parts (1 kg) and roots (1 kg), resp, were ex-
tracted with C,H,—BuOH (1:1) soln (6 1) and 10%, NaHCO,
(1.5 1) for 24 hr. The filtrate was extracted with M H,SO, and
this aq.soln was then extracted sequentially with CHCIl, at pH 1
and 8.5, The latter CHCIl, extract was chromatographed on
Sephadex LH-20 CHCl;-MeOH (1:1). The cluate yielded
senecionine as shown by identical UV, IR, PMR, MS and [«]3° to
lit [7-9] data, aerial parts (0.005 %) and roots (0.002 %). Several
minor alkaloids were also detected but not identified. C.
leptosepala acrial parts were then re-extracted with MeOH and
this soln was filtered and evaporated. Residue was treated with

1% H,SO, which was then made basic with NaOH and
extracted with H,O satd n-BuOH. The n-BuOH extract was
chromatographed on a low pressure liquid system using a
cellulose column and elution with 0.1 M HCl at 7 kg/sqem,
15 mY/min. The eluate yielded a quaternary aporphine alkaloid
which by lit. values [4] is identical to N,N-dimethyl lindcarpine.
(0.01%): PMR (DMSO-d,) 2.93 (s, 3H, N—Me), 3.40 (s, 3H,
N—Me), 3.82 and 3.85 (4, 6H, —Me), 6.98 (s, 3H, Ar H's); UV
AMeOH 525 nm, 277 and 320, A%! N HC ia MeOH 393 nm, 267 and
303. TLC of the extracted roots showed that they also contain
this alkaloid. A standard sample was unavailable, and we have
been informed that conclusions regarding the identity of any
isolated alkaloids as N,N-dimethyl lindcarpine or magnoflorine
cannot be established at this time [5]). C. biflora (1 kg) was
treated in a similar manner as C. leptosepala but yiclded only
senecionine (0.001 %).
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