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The identity of bocconine with chelirubine was confirmed by direct comparison of these two
substances, The assignment of the structures fa and Ib, respectively, to chelirubine was discussed
on the basis of ultraviolet spectral data.

Oada and coworkers® isolated, besides saguinarine and chelerythrine, a presumingly
new alkaloid from the roots of the plant species Bocconia cordata WILLD. (Syno-
nymum: Macleaya cordata (WILLD.) R. BR.) (yield 0-004%;) which they called bocco-
nine. For the quaternary cation of this benzophenanthridine base?, they deduced
structure Ia (X = anion) from the NMR spectrum. Contrary to the structures of the
so far known alkaloids of this type, structure Ia is characterized by an unusually
substituted ring A. The properties of bocconine!'? are strikingly similar to those
of chelirubine®** (Ib) which was isolated from Chelidonium majus L.> and, later
on, from many other plants of the family Papaveraceae. This alkaloid was
also isolated from the root of Macleaya cordata® (vield 0-002%). At the same
time, its identity with the “base B”, which was isolated from the same plant
by Tani and Takao’, could be established. The assumed identity of bocconine with
chelirubine was confirmed by direct comparison of the melting and the mixed mel-
ting points, the IR and UV spectra, and the Rp-values of pseudoethanolates (*‘ethoxy-
bocconine”"*?) (Ila), pseudocyanides (IIb), and chlorides (Ia, and Ib, respectively,
X = Cl) which were prepared from the samples of these two substances. Conse-
quently, the designation ‘‘bocconine” is synonymous with the older designation
chelirubine which possesses priority. The discrepancy between the structures®* Ia
and Ib results from the different interpretation of the NMR spectrum, though it can
by no means suffice for this structural elucidation. However, the determination
of the position of the substituents of the ring A might be possible by a comparison
of the ultraviolet spectra of the salts of the above-mentioned compounds with those
of the quaternary benzophenanthridine alkaloids of the sanguinarine® (Ic) and the
nitidine®® (I1d) type and with those of isoquinoline derivatives®:'° substituted in vari-
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ous positions by methoxyl or methylenedioxy groups. The ultraviolet spectra of these
model compounds show unambiguously that the longest wavelength of substances
with an oxygen electron donating substituent in para-position (C(ﬁ)) to the C=N
bond of the heterocyclic ring undergoes a hypsochromic and hyperchromic shift.
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Ia, R1+R2—OCHO R®*=R%=H, R“ OCH;,
Ib, R' = R = H, R3+R“ OCH,0, R® = OCH,
Ie, R' = R? = R® = H, R® + R* = OCH,0
1d, R! = R*= R® = H, R? = R® = OCH,
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11, R' + R? = OCH,0, R® = R® = H, R* = OCH,
or Rl = R?=H, R3+R"’ OCH,0, R® = OCHj,,
a, R® = OC,Hg; b R® = CN

On the contrary, substitution by three electron donating oxygen substituents®:!!

at C7y— Cg, results in a bathochromicand hypochromic shift of this band. However,
the longest wavelength band of the chloride of chelirubine and of its derivatives
(in a mixture of ethanol and 0-1M-HCI 6 : 1) appears at 510 nm (log & 3-75), whereas
that of sanguinarine at 474 nm (log ¢ 3-72), and of nitidine at 368 nm (log & 3-99).
From that follows that the cation of chelirubine cannot have structure Ia or any other
structure proposed by Onda and coworkers? for bocconine. Likewise, the methoxyl
group cannot be attached to the nucleus D because this nucleus with its oxygen
substituents forms an inseparable moiety of the benzophenanthridine system, thus
taking part in the ultimate formation of the ultraviolet spectrum. Hence, the only
possible location of the methoxyl group of alkaloids of the chelirubine type is at
C(9y or Cyy9y in the ring C. The biogenetic viewpoint and the NMR spectrum® favour
the location of the methoxyl group at Cg), which is consistent with the proposed*
structure I'b for chelirubine.
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EXPERIMENTAL

The melting points (uncorrected) were determined in capillaries. The UV spectra were measured in ethanol on a Unicam-
Spectrophotometer Model SP 700, the IR spectra on an [nfrascan, Hilger and Watts apparatus.

Material: For purposes of comparison, chelirubine was used which was isolated from Sangui-
naria canadensis® and an authentic sample of bocconine which was designated!'? “‘ethoxy-
bocconine”.

Chelirubine-ps-ethanolate: Prisms of m.p. 224-—225°C (ethanol)®, on admixture with authentic
“‘ethoxybocconine™ (m.p. 224—226°C)I'2, the m.p. was undepressed. The ultraviolet spectrum
of “ethoxybocconine™ (in ethanol) A_,, (loge) 227 nm (4-52), 281 nm (4-46), 339 nm (4-25),
353 nm (4-20); Api, 253 nm (4-13), 313 nm (3-95), 349 nm (4-20) is identical with the spectrum
of chelirubine-ps-¢thanolate. The infrared spectra (in chloroform) of these two substances are
identical.

Chelirubine chloride: From “‘ethoxybocconine” a chloride was prepared3 which gave purple
needles of m.p. 282°C (diluted hydrochloric acid). On admixture with aythemic chloride of cheli-
rubine (m.p. 282°C), the m.p. was undepressed. The ultraviolet spectrum of the chloride of bocco-
nine (ethanol +0-1mM-HC1 6: 1) 1 .. (loge) 236 nm (4-45), 285 nm (4-51), 355 nm (4-36), 510 nm
(3:77); Apin 257 nm (4-12), 307 nm (3-86), 442 nm (3-42) is identical with that of the chloride
of chelirubine recorded in the same solvent system. The infrared spectra (in KBr) of the two
samples under investigation are identical. The Rg-values (Whatman No I, butanol-acetic acid~wa-
ter 10:1:73) of these two samples are identical (0-65; in ultraviolet light a fluorescent purple
spot).

Chelirubine-ps-cyanide: ps-Cyanide was prepared® from the chloride of bocconine, prisms
of m.p. 273—274°C (chloroform—ethanol), mixed m.p. with ps-cyanide of chelirubine® (m.p.
273—274°C) undepressed. The ultraviolet spectrum of ps-cyanide of bocconine (ethanol), 4, .
(log &) 230 nm (4-12), 279 nm (4-04), 343 nm (3-87), 356 nm (3-86); Ay, 254 nm (3-80), 312 nm
(3:42), 351 nm (3-83) is identical with that of chelirubine-ps-cyanide. Likewise, the infrared
specira of these two samples (in KBr) are identical.

The authors wish to thank Prof. M. Onda, Kitasato University, Tokyo, Japan, for the supply
of the authentic sample of ethoxybocconine, and Mrs D. Walterovd, Chemical Institute, Olomouc,
Sfor the measurements of the UV and IR spectra.
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CHEMISTRY OF ORGANIC FLUORINE COMPOUNDS. XIII.

RADICALIC ADDITION OF 2-PROPANOL AND 2-BUTANOL TO (
TRIFLUOROCHLOROETHYLENE 1

F.Li¥ka, M.NiMEC and V.DEDEK

This Journal 37, 2091 (1972). The following Scheme 2 was omitted: \

CH;—CH—C,H; ——> CH3—"C—CZH5

OH OH 12114
CF,CFCl CFCl=CF2 CFCICF,
CH3—(‘:—C2H5 ! CH,—C—C,H;
(‘)H IXa ‘OH Xa
2-C4HgOH lz.c.u;on
CH, CH,
HCFCICF,—C—C,Hs + VI HCF,CFCl—C—C,Hy + VII
OH ci)H
X X
CH, CH,
'(CFClCFz)n—Cll—CZHS — H(CFCKCFZ),,—Cl—-CzHS
CI)H OoH
Xla, n=2 XL n=2 |
Xlla, n=3 X, n=23 i

SCHEME 2

ALKALOIDS OF THE Papaveraceae. XLVII.
IDENTITY OF BOCCONINE WITH CHELIRUBINE

J.Sravik and F.SanNTAVY

]
This Journal 37, 2805, 2806 (1972). p. 2805, 2nd paragraph should read: On the contrary, substml'i
tion by two electron . P. 2806, reference 9. should read: This Journal 37, 2746 (1972).
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