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TWO NEW DITERPENOID ALKALOIDS FROM DELPHINIUM CARDIOPETALUM
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SUMMARY. The structures of cardiopetamine and 15-acetylcardiopetamine, two new
C-20 diterpenoid alkaloids of the atisine type, isolated from Delphinium cardio-

petalum, were determined by spectroscopic, chemical and X-ray data.

Further work on plants of Delphinium cardiopetalum DCl’2 has resulted
in the isolation of two new C-20 diterpemnoid alkaloids of the atisine type,

cardiopetamine (1) and l15-acetylcardiopetamine (2).
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Cardiopetamine had m.p. 302-305°C (decomp.), {u}D + 65 (¢, 1.4, EtOH)

and analyzed for C,.H NO5 by HRMS, the base peak being the molecular ion3
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and 870 cm (C=CH2). H-NMR (CDC13), 81.13 (3H, s, C—CH3), 3.94 (1H, bs,

C-15aqH), 4.12 (1H, bd, J= 9Hz, C-13aH), 5.18 (2H, bs, C=CH2), 5.64 (1H, d, J=

9Hz, C-118H), 7.54 and 8.08 (3H and 2H, m, benzoate). UV,A EtOH 299 nm (e= 57).

max.

15-Acetylcardiopetamine, m.p. 236-7°C, {a}D + 12 (c, 0.51, EtOH).
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98z, C-130H), 5.20 (lH, bs, C-15aH), 5.30 and 5.37 (lH each, bs, C=CH2), 5.63

(18, d, J= 9Hz, C-11B8H), 7.54 and 8.08 (34 and 2H, m, benzoate).

By acetylation with Ac2O/Py , compounds (1) and (2) gave the same

diacetate (3) as a resin, M+ 531 (100%), lH—NMR (CDC13), §2.13 and 2.30 (3H each,

scatota) & 192 (1u WA T= QU N_124UY g 27 (11 ha r_15~H) §E 17 (24 bhae
S, dC&Lact€), J.L4L \iLn, wWd, v JNZ, L—LIUIL), IJI«ii \i1ny 08, Lv—13Qns, J.J7 Véhiy, DSy

C=CH2) and 5.60 (lH, d, J= 9Hz, C-11BH). Hydrolysis of (1) and (2) with 5% KOH
in MeOH afforded the same aminoalcohol (4), m.p. 306-308°C (decomp.), MT 343
(100%), ‘H-NMR (CDCl,-CD,0D), 63.79 (lH, bs, C-15aH), 4.02 (1H, bd, J= 9Hz,

C-13aH), 4.40 (1H, d, J= 9Hz, C-11BH) and 5.09 (2H, bs, C=CH,).

Oxidation of (1) with Cornforth's reagent at 25°C led to an a,B-unsatu-

vrated Lotsecomvound (5) in 487 wvield m.n 275-278°¢ M+ AAS (100%) TR (XRr)
rated etocompouna (5} in 484 yield, m.p. 4/2=2/8°0C, M 445 (1007), IR (KBr)

-1 EtOH _ 1
1690 and 1635 cm ~, UV, Amax 230 nm (€= 10.560), "H-NMR (CDCl3), §4.38 (1H, bd,

J = 9Hz, C-13aH), 5.37 (lH, d, J= 9Hz, C-11BH), 5.31 and 6.07 (lH each, s, C=CH2;
+

and a B,y-unsaturated ketocompound (6) in 36% yield, m.p. 252-255°C, M 445 (30%),
-1 EtOH 1

IR (KBr) 1700 and 1650 cm ~, UV, Amax 303 nm (e= 108), "H-NMR (CDC13), §4.18
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Treatment of (6) with AcO/Py or (2) with Cornforth's reagent afforded

compound (7), m.p. 253-256°C (decomp.), M 487 (45%), UV, Aizgﬂ 303 nm (e= 160),
ly_nmr (cpel,), §2.18 (1H, s, acetate), 5.38 (1K, bs, C-15aH), 5.54 (2H, bs,

C=CH,) and 5.73 (1H, d, J= 9Hz, C-11BH).

The above chemical and spectroscopic data and biogenetic considerations
placed cardiopetamine among the hetisine subtype alkaloidsé possessing a car-
bonyl group, a hydroxy group at C-15BH, and a benzoyloxy and a hydroxy group
either at C~llo or C-138. Single crystals were obtained from petrol ether-
ethyl acetate and the structure was determined by X-ray diffraction analysis.
Cardiopetamine crystallized in the orthorhombic system, space group P212121,
with a = 7.662(3), b = 15.687(5), c = 18.286(7)&, U = 2918A%, and z = 4. The
structure was solved by direct methods and refined to R = 0.057 and Bw = 0.055

for 2318 reflections with F>30(F) (CuKo radiation, zomax 120°). The absolute

configuration could not be determined crystallographically.
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