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Abstract- 6-iminosanguinarine (5), a novel benzophenanthridine artefact
was isolated from the roots of Glaucium flavem Cr. var. vestitum. The

structure was determined by spectral data and synthesis.

In some recent publications2 it has been pointed out that some benzophenanthridine
derivatives isolated from natural sources are artefacts formed during extraction.

All of them are dihydrobenzophenanthridines substituted at €. position by oxygen

6
or carbon nucleophiles produced most probably, in the isolation by an attack of
the solvents used to that positicon of benzophenanthridine guaternary salts.

We like now to report our own results concerning the isclation of benzophenan-

thridines from the reoots of Glaucium flavum Cr., var. vestitum. 6-iminosanguinarine

(5) was now obtained and shown tc be an artefact. Tt represents the first henzo-
phenanthridine having a nitrogen substituent at its C6 position.

Air dried and powdered roots, moistened with ammonia for 24 hours, were extracted
with CH2C12 followed by the usual acid-base treatment providing a basic extract
which was chromatographed on silica gel. In additlon to previously reported iso-
guinoline alkaloids in the plantB, small amounts of dihydrosanguinarine (la),
dihydrochelerythrine (lc¢), 6-acetonylsanguinarine (1b), oxychelirubine (1f) and
a new base, 6-iminosanguinarine (5), have now been obtained.

6~iminosanguinarine was isolated as the hydrochloride (63)4 which easily was
reverted to compound (5) under basic treatment (Scheme 1). 6-iminosanguinarine (5)
thus obtained crystallized from EtOH/CHCl3 (4/1) as colorless needles having mp
241-20 C which analyzed for C20H14O4N2 containing one mele of water. Mass
spectrometry confirmed the above molecular formula by showing the molecular ion
at m/e (%) 346 (78, M'). Noteworthy is the observation that the UV spectrum of
6-iminosanguinarine (5) in aprotic solvents such as CCl, or DMF was very similar
to that of oxysanguinarine (2) and superimposable on that of hydrochloride (6a)
in basic solution4. However, in protic solvents (EtOH) or on addition of acid it
was identical to that of quaternary salt (63)4. The IR of compound (5) gave
absorptions (KBr) at 3360, 1610 and 1575 em™ ! and its pmr (80MHz, CDCI,) revealed
§ 3.84(3H, s, NMe}, 6.02, 6.17(2H each, s, -OCH,0-), 7.04(1H, s, H}), 7.49(1H, s,
H ) and two AB guartets {.J=8.5 Hz, 6A=7.33 and 6B=7.77 (Hlland le): J=8.5 Hz,

§ —7 05 and § —7 61 (H and H 0)} As expected the pmr of compound (5) in
CDC13/TFA-d was superlmposable on that of quaternary salt (6a) . Further evidence
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SCHEME 1

for the basic skeleton and substitution pattern of 6-iminosanguinarine (5) was
obtained from its reduction with sodium borohydride in methanol which afforded a
guantitative yield of dihydrosanguinarine (la).

The structure (5) of é-iminosanguinarine was confirmed by its synthesis from
oxysanguinarine (2) as shown on scheme 1. Heating of oxysanguinarine (2) with
phosphorus oxychloride under reflux for 10 hours afforded 6-chloronorsanguinarine
{4) in 80% yield, as white needles, {mp 292¢ C(d)(CHC13);Amax(EtOH),244, 282, 298
{sh) and 330 nm} pmr(CDCl3/TFA-d1) ¢ 6.13 and 6.36(2H each, s, ~OCH,0-), 7.16(1H,
s, Hi)' 8.18(1H, s, Ha), and two AB quartets (J=9Hz, 6A=7.63 and GB=B.14 (H9 and
Hlo)’ J=9Hz, §,=7.83 and sp~8.14 (H,, and le)); m/e (%) 351, 353 (100, 33, Mt 1,
However, when the reaction was carried out under milder conditions ( at 802 C for
5 hours) 6-chlorosanguinarine chloride (3) resulted in an almost guantitative
yield {pmr (CDC13/TFA—dl) 5§ 4,76 (3H, s, NMe), 6.21 and 6.47 (2H each, s, -0CH,0-),
7.37 (1H, s, Hl)' 7.58 (1H, s, H4), and two AB quartets (J=9Hz, 6A=8.07 and
§p=8.34 (H11 and H,,); J=9Hz, 6A=7.82 and §,=8.29 (H, and Hlo))]' This without
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further purification was treated with a suspension of sodium amide in ether under
nitrogen for 72 hours resulting a 69% yield of iminosanguinarine (3) identical in
all respects with the sample isolated from the plant (mp, tlc, UV, IR, PMR and MS)
As 6-iminosanguinarine (5) appeared to he most probably an artefact of isolation
produced by the action of ammonia on a benzophenanthridine alkaloid, the
extraction was repeated under different conditions. Thus, root material was
extracted with hot methanol fcllowed by identical work up as above. In addition
to dihydrosanguinarine (la), dihydrochelerythrine (1¢) (both found now in higher
amounts than aboves), oxychelirubine (1f) and acetonylsanguinarine (1b), dihydro-
chelerythrine-é-acetaldehyde (14) and é-hydroxymethyldihydrochelerythrine
{bocconoline) (le) have now been isolated.

These results imply that 6-iminosanguinarine (5) is an artefact. Acetonyl-
sanguinarine (1b), dihydrochelerythrine-6é-acetaldehyde (1d) and 6-hydroxymethyl-
dihydrochelerythrine (bocconoline) (le} have already been suggested to be
artefactszd'ze'Zf.

Since guaternary benzophenanthridines in basic solution are known to give the
corresponding oxybenzophenanthridines by d159roportionation6, we reasoned that
6-iminosanguinarine (5) could have been resulted by the action of ammonia on
sanguinarine (6b) present in the plant by a similar mechanism. However, all
attempts to obtain §-iminosanguinarine (5) from sanguinarine (6b) by treatment
with ammonia under different conditions were failed.

The above results give a further support to the most likely possibility that all
the 6-substituted dihydrobenzophenanthridines found in nature are artefacts of
isolation,
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