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On Lucaconine* 

By Takashi AMIYA ane Takeo SHIMA 

 (Received Septemper 11, 1958)

 An alkaloid, lucaconine (I) (C24H39O7N), 
was first isolated from the roots of Aconit-
um lucidusculum, Nakai by Suginome et 
al.1,2) in this Laboratory. Moreover, Furu-
sawa3)has studied the degradation reac-
tions of compound I. The present 
authors have further investigated the de-
gradation reactions.
 Oxidation of compound I with chromium tri-
oxide-pyridine complex yielded neutral products, 
oxolucaconine (II) 3) (C2,H37O8N. 13/4H2O), oxoluca-
collinone-II(III),m.p.218°,λmax 298 mμ, logε 1.9

(Anal. Found: C, 62.31; H, 7.64; OCH3, 18.22. 
Calcd. for C24 H35O8N: C, 61.92; H,. 7.58; OCH3, 
19.99%) and oxolucaconinedione (IV)8)(C24H33O8N). 
Compound III showed a lactam carbonyl band
at 6.15,α and a six-membered ketone carbonyl

band at 5.83 μ in the infrared spectrum**.

* Read before the 9th Annual Meeting of the Chemi-
cal Society of Japan held in Kyoto, April, 1956 and the 
Meeting of the Hokkaido Branch of the Chemical Society 
of Japan held in Muroran, July, 1958. This constitutes 
a part of a series entitled " The Aconite Alkaloids " by 
H. Suginome. 
 1) H. Suginome, S. Kakimoto, J. Sonoda and S. 

Noguchi, Rroc. Japan Acad., 22, 122 (1946). 
 2) H. Suginome and S. Furusawa, in preparation. 
 3) S. Furusawa, in preparation. 
 ** All infrared spectra were measured in nujol mulls.
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 To the previously obtained experimental 
results3)and the observations so far re-
corded, the partial formula of I may be 
extended as follows:

 Next, oxidation of a naturally occurring 
base, monoacetyllucaconine (V)2) 
(C26H41O8N), with chromium trioxide-pyri-
dine complex, followed by hydrolysis, af-
forded compound III. This fact shows 
that an acetylated hydroxyl group in com-
pound V is the secondary one attached to 
a carbon atom in a five-membered ring. 

 It was reported that on treatment of 
each of compound I or its derivatives, 
except compound IV, with acetyl chloride, 
one molecule of water was lost and an 
anhydro-compound was produced3). 
 Anhydrodllnine H41O 
obtained by the treatment of lucaconine (I) with 
acetyl chloride, showed carbonyl bands at 5.77
and 5.81,u due to ester carbonyl groups and a

ketone carbonyl group newly formed by dehydra-
tion, but no hydroxyl band in the infrared 

spectrum. 
 On hydrogenation over platinum in acetic acid, 

compound VI absorbed one mole of hydrogen and 

yielded anhydrodihydrodiacetyllucaconine (VII),
m.n.175°(Anal. Found:C.64.42:H.8.03:℃H4.

17.54. Calcd. for C2BH43O8N: C, 64.47; H, 8.31; 
OCH3, 17.85%), showing carbonyl bands at 5.77
and 5.93μ due to the ester carbonyl groups and

the ketone carbonyl group; no hydroxyl band 

appeared in the infrared spectrum. On hydrolysis, 
compound VII splits off two moles of acetic acid
to Rive anhyrodihydrolucaconine(VIII),m.p.2100

(Anal. Found: C, 65.98; H, 9.11. Calcd, for 
C24H39O6N: C, 65.87; H, 8.98%x). The infrared 
spectrum of compound VIII showed a band at
5.92μcharacteristic of a ketone carbonyl group.

On reduction of compound VIII by lithium 
aluminum hydride, followed by acetylation with 

acetic anhydride in pyridine, anhydrodihydrotri-
acetvllucaconinol(IX)yielded. m. n.130.133°

(Anal. Found: C, 64.19; H, 8.62; OCHa, 
19.66; COCH3, 20.18. Calcd. for C30H47O9N: C, 
63.69: H, 8.38: OCH8, 18.23: COCH3. 22.83%)
showing neither keton carbonyl band near 5.92β

nor hydroxyl band in the infrared spectrum. 

On reduction of compound VI with lithium 
aluminum hydride. anhvdrolucaconinol M. m.n.

 185～1900°)Anal. Found:C.66.22;H,8.74;OCH3,

20.31. Calcd. for C34H39O6N: C, 65.87; H, 8.98; 
OCH3, 21.25%) was given, showing no ketone 
carbonyl band in the infrared spectrum. On 
treatment of compound III with acetyl chloride, 
followed by hydrolysis and further oxidation by

chromium trioxide-pyridine complex, anhydro-
oxolucaconinedione (XI) (C24H31O7N) was pro-
duced. This had previously been obtained from 
VI through two steps3). 
 These experiments indicate that in each 
compound, VI and XI, obtained by treat-
ment with acetyl chloride both a ketone 
carbonyl group and a double bond-were 
formed with elimination of one mole of 
water, and, moreover, that this dehydra-
tion took place between the two tertiary 
hydroxyl groups. This dehydration reac-
tion seems to be one of 1-3 cleavages4) 
and the following mechanism may be 
shown.

 Wolf-Kishner reduction of lucaconinone-I (XII) 
(C24H37O7N), which was previously prepared3) and 
showed a five-membered ketone carbonyl band at
5.72μ, gave deoxylucaconinone-I(XIII),m. p.165°

(Anal. Found: C, 66.16; H, 8.96; OCH3, 19.25. 
Calcd. for C24H39O6N: C, 65.87; H, 8.98; OCH3, 
21.27%), showing no band characteristic of the 
ketone carbonyl group in the infrared spectrum. 
Treatment of compound XIII with acetyl chloride, 
followed by hydrogenation over platinum in 
acetic acid. eave anhvdrodihvdromonoacetvlde-
oxylucaconinone-I (XIV), m. p.84～90°(.Anal.

Found: C, 67.41; H, 9.26; OCH3, 21.58; COCH3, 
10.36. Calcd. for C26H41O6N: C, 67.36; H, 8.91; 
OCH3, 20.08; COCH3, 9.28%), showing carbonyl
bands at 5.79 and 5.93 μ due to an ester carbonyl

and a ketone carbonyl group formed by dehydra-
tion but no hydroxyl band in the infrared 
spectrum. 
 On the other hand, it was previously shown 

that treatment of compound I with acetyl chloride 
gave the anhydro-compound VI with loss of a 
mole of water, and that, on the contrary, the same 
treatment of compound IV, gave monoacetyloxo-
lucaconinedione (XV) [C24H32O8N(COCH3)] with-
out elimination of waters).
 On the basis of the above-mentioned ex-

perimental results, it may be shown that 
whilst on treatment of each of compounds 
I, III and XIII, which contained no five-
membered ketone carbonyl group, with 
acetyl chloride, a mole of water was lost, 
on the same treatment of compound IV 
water was not lost. Accordingly, it may be 
reasonably concluded that dehydration by 
acetyl chloride occurs in such a case that 
a secondary hydroxyl group attached to the 
carbon atom in the five-membered ring is 

present or substituted for hydrogen atom, 
and that dehydration does not occur on

 4) S. Archer, T. R. Lewis and B. Zenitz, J. Am. Chem. 
Soc., 80, 958 (1958).
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the contrary in such a case that the above 
hydroxyl group is converted into a ketone 
carbonyl group. 
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in encouraging this work, and to Messrs.

M. Yamaguchi and A. Fujino, Institute of 
Polytechnics, Osaka City University, for 
their kindness in the determination of the 
infrared spectra. 
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