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Synthesis of the scalemic form of alkaloid (—)-dipthocarpamine
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The scatemic form of active atkaloid (—)-dipthocarpamine was synthesized by asymmet-
ric oxidation of N-isopropyl- N -tmethylthiohexyhurea with hydrogen peroxide in the pres-
ence of vanadium(iv) complexes with chiral Shiff's bases.
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As part of continuing studies of catalvtic asymmetric
oxidation of prochiral sulfides, we directed our attention
to the synthesis of optically active alkaloids from the
ptant Dipthychocarpus strictus ' The above-mentioned
compounds contain the chiral sulfur atom in the sulfox-
ide fragment and can be prepared by direct oxidation of
the corresponding sulfide precursors.22 In this connec-
tion, 1t was of interest to study the behavior of
titanium(iv)y*3 and vanadium(1v)®—3 complexes in asym-
metric oxidation of polyfunctional linear sulfides.

We chose alkaloid (—)-dipthocarpamine (1)? as the
object of investigation and reproduced the synthesis of
its deoxy analog. viz., NV-isopropyl-V -(6-methyl-
thiohexyljurea (2).3 Numerous attempts to oxidize sul-
fide 2 with BU'OOH in the presence of T#OPr); and
L-DIPT*3 by varving the reaction conditions were un-
successful. In all cases, racemic alkaloid 1 was isolated
along with the starting compound 2. The chemical yield
of the former was no higher than 30—33%. Apparently,
the absence of optical induction and the low yield of the
target sulfoxide 1 are attributable to competitive com-
plex formation of Ti(OPr'); with the urea fragment of
sulfide precursor 2. At the same time, oxidation of
compound 2 with a 33% hydrogen peroxide solution
catalvzed by vanadiumdiv) complexes with chiral Schiff’s
bases (L or L)% afforded specimens of (—)-diptho-
carpamine (1) of different optical purities {ee) in differ-
ent vields. When the reaction was catalyzed by the

complex with Schiff’s base (Ly). which. was prepared.

from L-valinol and 3,53-di-terr-butyl-2-hvdroxybenz-
aldehyde, the ee value of the resulting sulfoxide was 23%
Halp®® —14.57 (¢ 1. MeOH): lit. datal: [a]p?? —38.2°).
whereas the ee value of {(—)-dipthocarpamine ¢ 1) reached
43% {lalp™ —23.2° (¢ 1. McOH)} in the reaction
catalyzed by the vanadium complex with Schiff's base
{Ly). which was prepared from L-rerr-leucinol and
3,5-di-rert-butyl-2-hvdroxybenzaldehyde.
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The '"H NMR spectra of both synthetic specimens of
alkaloid 1 are identical to those reported in the litera-
ture 3.9

Therefore, using alkaloid (—)-dipthocarpamine (1)
as an example, we demonstrated the prospects of the use
of vanadium(1v) compiexes with chiral Schift’s bases in
oxidation of polvfunctional linear sulfides.

Experimental

The 'H NMR spectra were recorded on a Bruker AC-200
spectraometer in. CDCl;y with MeySi as the internal standard.
The opticat rotation was measured on a JASCO DIP-360
polarimeter (Japan). Column chromatography was carried out
on $iO; (130270 mesh, Aldrich). TLC was pertormed on
Situfol plates; visualization was carried out with iodine vapor

N-Isopropyt- N -(6-methyisulfinylhexylurea, (—)-diptho-
carpamine (1). N-Isopropyl- N -(6-methyithiohexyhurea (2)3
(0.2 g, 760 pmol) was added to a stirred solution of VO{acac)»
(2 mg. 8 umol) and the Ly or L. ligand® (12 umol) in CH-Cl,
(4 mL) at 20 °C and then a 33% H,0, solution (75 nL,
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350 umol) was added. The reaction mixture was stirred for 2 h
120 °C) and wushed with H,0 (2 * 1 mL). The orgamic layer
was separated, dried with MgSO,. and concentrated. The resi-
due was chromatographed (Si0;. CH,Cl,—-MeOH. 95 5). Oxi-
dation by the complex with the L, figand afforded
compound 1ina vield of 0.19 2 (91%). Ry 0.28 (CHCI—MeOH,.
9: 1y, mp. 87--90 °C (¢f. Ref. 1: m.p. 100—10) °C for the na-
ruraf alkalowd). Oxidation by the complex with the L; lizand af-
forded compound I in a vield of 0.14 2 (66%), m.p. $6—8% *C.
Found (%): C.32.87: H. 9.90: N, 11.01: 5. 12,45, C,HyN-0,S.
Caleunlated (%) C. 53.19: H, 9.74. N. 11.28: S, 1291,
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Reactivity of functional groups toward H* and SiMes3™ ions
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No correlation was abserved between the gas-phase basicities of various functional groups
toward H* and SiMe," ions. Differences in the reactivity of functional groups studied toward
SiMe;* ions are smaller than those in the reactivity toward protons.
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Previously, 12 it has been shown that the reactivity of
SiMe,* jons in reacttans with mono-, di-. and tri-
haloalkanes is determined by the basicity of these mol-
ecules, i.e.. by their proton affinity.? However, studies of
compounds with nitrogen-containing functional groups
have shown? that the basicities of these compounds
toward H™ and SiMe;™ ions do not correlate (this has
been confirmed by quantum-chemical calcufations).

This work was carried out in a continuation of
comparative studies of the reactivity of various func-
tional groups toward H™ and SiMe;™ ions.

Experimental

Mass spectra were recorded on a Kratos MS-30 mass
spectrometer (energy of ionizing electrons 200 eV, temperature
of the ion source 150 °C). The reagent gas pressure (9.2 Torr)
was kept constant with the use of an external manometer
mounted on the inlet system. Terramethylsitane (Merck) of

99.7% purty was used in the experiments. Equimolar mixtures
of compounds under study were introduced thraugh a heated
direct Iniet system.

Resuits and Discussion

The mass spectra of all compounds in the mixtures
studied contain only the peaks of adduct-ions M-
SiMe,]”. For equimolar mixtures, the ratio of intensities
of the ion peaks, [M'-SiMe;¥]/[M?-SiMe, "], is the
equilibrium constant (K.q) of the trimethvlsilyl ion trans-
fer reaction.?

K‘ 2 N +
M'-SiMes]t + M2 === [MZ-SiMegy|* + M’
{

We measured the rate constants for reactions

(H—(1h.
The results obtained in this work and in our previous
studies?™4 made it possible to establish the following
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