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Previously, we reported?® the 13C NMR structural analysis
of pleiocorine (1), a bisindole alkaloid isolated from the stems
and leaves of the New Caledonian plant Alstonia deplanchei
van Heurck et Muell. Arg. (Apocynaceae). We now wish to
describe a new isomeric congener bisindole alkaloid, namely,
pleiocraline (2), whose structure has also been elucidated
principally from an analysis of its 13C NMR spectrum.

Pleiocraline, C4;H46N4O5 (by high-resolution mass spec-
trometry), [@]?%p +124° (¢ 1.0, chloroform), colorless plates
from methanol, decomposes above 300 °C. The mass spectrum
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of pleiocraline is similar to that of pleiocorine, showing an
intense molecular-ion peak at m/e 674 but lacking any char-
acteristic fragmentation peak except the M — 59 peak at m/e
615 due to the loss of a carbomethoxy group. The UV spec-
trum of pleiocraline showed AECH gt 244, 295, and 344 nm (e
29 000, 7250, and 14 150), while its infrared spectrum showed
ester (1725 em~1) and dihydroindole (1605 cm™1) bands but
lacked NH or OH absorption. Its structural resemblance with
pleiocorine was also revealed from the 240-MHz 'H NMR
spectrum? which showed the presence of one N-methyl (sin-
glet, 6 2.65, 3 H), two carbomethoxyls (singlet, 3.70, 6 H), two
ethylidene side chains (two doublets centered at 1.54 and 1.58,
J =7 Hz, 3 H each; two quartets centered at 5.33 and 5.42, J
=7 Hz, 1 H each) and six aromatic protons (between 4 6.1 and
7.2) of which two appeared as singlets (§ 6.35 and 6.6)
suggesting the presence of an aromatic C(10),C(11) disubsti-
tuted indole alkaloid moiety. A one-proton doublet at 6 4.68
(J = 4 Hz) as well as the splitting pattern® of the aromatic
protons suggested that pleiocraline comprises a 2,7-dihy-
dropleiocarpamine moiety which is also known to be a con-
stituent part of pleiocorine (1)3 and several bisindole alkaloids
such as villalstonine,® pycnanthine,® dihydropycnanthine,’
etc.

Earlier, unambiguous carbon signal assignments of 2,7-
dihydropleiocarpamine moiety of villalstonine and pleiocorine
have been achieved through analysis of their 13C NMR spec-
tra.3 Comparison of the 13C NMR spectra® of pleiocraline (2)
and pleiocorine (1) clearly indicated (see Table I) the presence

COOCH,

of a 2,7-dihydropleiocarpamine unit in the new alkaloid,
substituted (as in pleiocorine) at C(2) and C(7) through an
oxygen and a carbon, respectively.

Table I. 13C NMR Chemical Shifts of Pleiocorine (1), Pleiocraline (2), and
N()-Methyl Deacetyldeformyl-1,2-dihydroakuammiline (28-H) (3)

C(2) C@®3) C(5) C(6) C(M C® C© C(10) cau) C(12) C(13)
1 103.2 51.3 52.0° 24.6 54.0 134.4 121.6 119.2b 126.3 108.9 144.4
2 104.3 51.8 52.1¢ 24.7 54.1 134.7 122.8 118.5¢ 126.9 109.5 144.9
C(14) C(15) C(18) ca C(18) C(19) C(20) C(21) COOCH;
1 28.1 32.2 58.1 169.3 12.3 119.5% 136.1 48.2¢ 50.6
2 27.9 32.2 58.3 169.9 12.3 119.9¢ 135.2 48.2¢ 51.0
C(2) C(3) C(®) C(6") C(7) C(&) C®) C(10) c11) C(12) C(13)
1 97.5 40.6 55.0¢ 20.2/ 56.9 134.8 106.1 151.1 127.4 100.1 143.8
2 80.3 53.0 55.0 3L5 43.2 140.3 104.8 153.4 127.8 104.3 148.2
3 79.1 52.8 54.7 311 43.0 h 120.5 119.0¢ 126.7 109.0 h
C(14) C15) C(16) c(17) C(18) C(19) C(20") C(21) COOCHj; N,-CH;
1 26.3f 34.7 50.9 173.1 13.4 1225 138.8 58.1¢ 51.6 28.1
2 34.2 34.5 47.5 172.9 12.9 120.1 140.3 50.8 51.8 35.2
3 33.9 34.4 47.3 172.2 13.0 118.7# h 50.6 51.3 33.9

a-¢ These assignments may be interchanged. * Because of high dilution these quaternary carbon signals were not observed.
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The structure of the second moiety of pleiocraline could be
determined from an interpretation of the remaining carbon
signals. The noise-decouple 13C shifts along with the single
frequency decoupled multiplicity of these signals indicated
its structural resemblance (Table I) with the monomeric
dihydroindole alkaloid N(g)-methyl deacetyldeformyl-1,2-
dihydroakuammiline (28-H) (3). Correct assignment of the
28-H configuration of pleiocraline 2 [C(2) at 80.3 ppm] was
made by comparison with the value available for C(2) of 3 (¢
79.1 ppm). In contrast, the C(2) resonance of the compound
4 having a 2a-H configuration was observed® at 70.6 ppm. The

CH,0H

Vi
CH; H

4

13C NMR data (see Table I) also indicate that the nature and
sites of attachments between the two monomeric indole units
of pleiocraline are the same as in pleiocorine (1). Based on
these arguments, structure 2 can be assigned to pleiocraline.
The stereochemistry of the linkage of the two alkaloid residues
in pleiocraline is not supported or refuted by the present NMR
data. Rather, the stereochemistry is the same as in pleiocorine,
which is postulated by analogy with related®? bisindole al-
kaloids.
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Reaction conditions for the carbonate-catalyzed simple
hydroxymethylation of phenones by means of paraformal-
dehyde were first reported by Fuson, Ross, and McKeever in
1938.1 Since that time, some laboratories have questioned the
work;22< one of them has offered a “better” procedure,2b while

Notes

others have found it, nevertheless, convenient for their pur-
poses.2d

We have examined this reaction using NMR spectroscopy
preparatory to synthesis of a specific 13C-labeled compound,?
and wish to report that, in fact, the reaction is a better pro-
cedure for methoxymethylation than for hydroxymethylation,
at least for propiophenone and p-fluoropropiophenone.

The original authors reported a modest yield of 2-ben-
zoylpropyl alcohol, bp 143-145 °C (5 mm), which gave a sat-
isfactory elemental analysis and a crystalline phenylurethane
(yield unspecified) along with 80% recovery of starting ma-
terial after 4 days of reaction at room temperature! Following
their procedure exactly, we observed the progression of events
shown in eq 1, 2, and 3 (see also Figure 1).

nArCOCHyCHj3 + +CH20+4, = nArCOCH(CH3)CH;OH

1 2
0
2 =2 ArCOC(CH3)=CH, + H,0 (2)
3
3 + CH30H = ArCOCH(CH3)CH,OCHj4 3)
4

The reaction mixture after 6 days contained 4, 3, and 2 in the
approximate molar ratio of 80:15:5.

The reversibility of all three reactions was proved by means
of one experiment in which pure 4 was treated with a very
small amount of H!3CHO in the same methanol-potassium
carbonate medium. Monitoring by 13C NMR spectroscopy
showed that 13C label was slowly introduced into the meth-
ylene group of both 4 and methacrylophenone (3) which was
generated in the equilibration. This incorporation requires
reversion of 4 back to 1. In addition to those results, the use
of labeled formaldehyde made evident the formation of a small
amount of 54 by virtue of its 13C resonance at §. = 66 ppm,
assigned to >C-CHy0H. The bismethoxymethylated ketone,
6, cannot form since dehydration of 5 is impossible. This

?') (|:1{200Ha (If CH,OCH,
_C__CH3 C_ CH3
CH,OH @ CH,0CH,

5 6

long-term label-incorporation experiment also showed evi-
dence of the concomitant Cannizzaro reaction with en-
hancement in the signal for 13CH3;0H, and the appearance and
growth of a signal at 5, = 170.4 ppm, assigned to H13CO;~.

Our first attempt to synthesize labeled 4 from parafor-
maldehyde containing ~90% 13C% was a preparative failure
which was ultimately attributed to the resistance of the re-
agent to depolymerize in the medium as readily as did the
unlabeled paraformaldehyde.® Thin-layer chromatography
showed many unknown products along with only a little 4. In
order to circumvent this problem, which seemed related to
improper stoichiometry, we adopted the use of aqueous
formaldehyde which worked as well or better than parafor-
maldehyde. Equilibrium concentrations were reached in ca.
5-6 days at ambient (22-25 °C) temperature. It is possible that
the addition of a drying agent to the reaction would change
the equilibrium concentrations vis-a-vis 2 and 4, but since our
ultimate goal was a 3-chlorophenone, p-FCsH,COCH(CHs)-
13CH,CI, labeled 2, 3, and 4 were all satisfactory for our pur-
poses.

Experimental Section’

Preferred Procedure for 3-Methoxy-2-methylpropiophe-
none. A mixture of 5.1 g (62.9 mmol) of 37% formaldehyde, 8.43 g (62.8



