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The epimeric alkaloide haemanthidine (Ia) and 6-hydroxy-
erinamine (Ib) are known to und.ergo rearrangement to give the
corresponding Cz-epimers tazettine {I1a) and criwelline (IIb)
respectively, upon treatment with methyl iodide followed by '
dilute base (1-3). The Cx-~position seems not to be involved
in the rearrangement, and it is most probable that both con-
versions follow the same mechanistic pathway., An intramole-
cular hydride shift has been suggested for the rearrangement,
but no evidence for its validity has been presented to date (4).
The present communication provides evidenve for the correct-

ness of our original mechanism.

Ia) Haemanthidine; RsH, R's0CH3 IIa) Tazettine:; R=H,R'=0CH3
Ib) 6-Hydroxyorinsaine; ReoCH3, R'sH IID) Criwelline; R=OCHs,R=H
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Oxidation of 6-hydroxycrinamine (Ib) with manganese di-
oxide gave the bridgehead lactam (III),* m.p. 208-209°;
NELOH 232, 274 and 323 mn (log € = 4,45, 3.88 and 3,76 respec-
tively). Reported (5)s m.p. 195-196%; \ EXOH 234 275 ana 326
mp (log € ® 4,36, 3.79 and 3,71 respectively). Oxidation of
III with chromium trioxide in dimethylformamide (6) containing
a trace of sulfuric acid afforded IV, m.p. 199-200°; \ pool 224,
234, 277 snd 326 mp (log € = 4,20, 4.21, 3.78 and 3.56 respec-
tively); A\ XBr 5,72, 5.92 and 6.18 u. The ketolactam (IV) was

% Satisfactory analyses have been obtained for all compounds
cited in this communication,
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reduced with lithium aluminum deuteride in tetrahydrofuran to
6-hydroxycrinamine-6,11-d5 (V), m.p, 208-209°. Found: D,
1,59 atoms (7). Methylation of V with methyl iodide in ace-
tone afforded a methiodide which was rearranged by dilute base
to crivelline~8-d, (VI), m.p. 206-207°. Found: D, 1,74 atoms.

The nuclear magnetic resonance spectra of 6-hydroxycrina-

mine, ocriwelline and their deuterated analogs are given in
figures 1 and 2. Proton assignments were made on the basis of
expected chemical shifts and by comparison \dth other deriva-
tives, Deuteration experiments showed that the Cg and 011
hydroxyl protons of Ib are centered at 8,0 and 2.4 p,p.n. re=
spectively. The hydroxyl proton of criwelline appears at 2.9
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p.p.m. The spectrum of 6-hydroxycrinamine is particularly sig-
nificant. ‘because both the benzylic and 07 protons appear at two
different positions in the spectrum., The two peaks at 5,05 and
5.65 p.p.n, correspord to the benzylie proton (F), while peaks
from 6.8 to 7.1 p.p.m. represent the aromatic protons. GCon-
current spectroscopic studies of haemanthidine, haemanthamine
and crinamine suggest that this phenomenon is due to a solution
equilibrium of Og hydroxyl epimers and not to an impurity or a
mlxture of compounds.

The spectrum of criwelline shows an ABX splitting pattern
(Ipp = 10,6 cop.s., Jpy # 3.2 and Jpy = 1,0 0.p.s.) and two AB
patterns (Jgg = 15.5 c.p.8., Jyp ® 11.5 C.Ps8.)« The latter
splittings arise because of the rigid ring system of criwelline.
The spectirum of 6-hydroxycr1nam1no-6,11-dz is 1dentical with
that of the parent alkalold except for the absence of the Og
and G,y yroton reacnances. The 07 proton.resonanco ia 8till in
two positions because the equilibrium as related to the 67 pro=-
ton still exists. The criwelline-&-d2 spectrum shows no AB
pattern corresponding to fesonancea in the benzylic position.
The absence of any benzylic proton resonance shows that tvwo
deuterium atoms now are substituted in that position.

Acknowledgment. The authors are indebted to the National
Science l'oundation (Grant No. GP-253) for support of the work,
We are grateful to Drs. R. King and H, Irie for their helpful
discussions of the n.m.r, spectra, The ultravioclet spectra
were recorded with a Beckman Model DK-2 spectrophotometer pur-
chaped with funds supplied by a grant (G-14916) from the Nation-
&l Science Foundation,



Ne.51 3869

1.
2.

50

6.
7.

References

H. G. Bolt and W. Stender, Chem., Ber. 9_2. 161 (1956).
H, M. Fales, D. H. 8. Horn amd W, C. Wildman, Chem. and
Ind., 1415 (1959).

S. Uyeo, H. M. Fales, R, J. Highet and W. C. Wildman, J.
Amer. Chem. Soc. 80, 2590 (1958).

W. C. Wildman, The Alkaloids Vol. VI, p. 372. R, H. F,
Manske, Ed., Academic Press, New York (1960).

J. Goosen, P, W, Jeffs, J., Graham, F. L. Warren and W, C,
Wright, J. Chem. Soc., 1088 (1960).

G. Snatze, Chem, Ber. 94, 729 (1961).

Deuterium analysis by J. Nemeth, Urbana, Illinois.



