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Abstract - Chemical resolution of (+)-tetrahydroharmine {(2) with optically
active 10-camphorsulfonic acids afforded 1R-(+}-tetrahydroharmine (3A) as
well as the 15-(-)-isomer, 3B. Hplc analysis of ureas cbtained by reaction
with 1R-(+)-(l-phenylethyl)isocyanate demonstrated that the bases were
greater than 98% optically pure. Racemization of 3A occurred in acidic

solutions.

Opically active R-(+)-tetrahydroharmine (3A) was isolated from Banisteria caapi Spr:uce1 and South
American smuff powcler.2 The R-configuration of 3A was established by oxidative degradation of (+)-

tetrahydroharmine obtained by chemical resolution.3 The specific rotation reported for the natu-

0, CHClB, lit.l) differs considerably from that reported for material

4

rally occurring base ([o‘}D +32

obtained by chemical resolution ([.><]D —420, CHC1 1it.3; [H]D +610, CHCl,, 1it.7). As the optical

3’ 3
purity of the tetrahydroharmine enattiomers previously describedl_l' had never been demonstrated
analytically, we decided to prepare optically pure R-(+)- and 5-(-)-tetrahydroharmines by chemical
resolution, and to verify the optical purity using hple. Establishment of an analytical method tc
distinguish between the two enantiomers seemed especially warranted as it was noted that samples
of 3A racemized upon standing in chloroform solution.'s.5
The racemic starting material 2 was obtained from harmalime (1)} following the published procedurel'
(Scheme 1). Admixture of 95% ethanolic sclutions of 2 and 1R—{-)-10-camphorsulfonic acid afforded
a 35% yield of a crystalline salt, mp 228-230°C, {~1, +5.3° (MeOH). After one recrystallization
of salt from 95% ethancl, the free base 3A was precipitated by addition of potassium hydroxide of
an aqueous solution of the salt. After recrystallization of the base from water, R-(+)—tetrahydro-
harmine (3A) of specific rotation +70.9° (CHCIB, dried by filtration through A1203) was obtained,

4

mp 210-211°% (racemate, mp 198-2000, 1it.”). The mother liquid from the initial resolution, which

was highly enriched in 3B, was concentrated and then taken up in H,0 and made alkaline with

*TUPAC name: (1R)- or (1S)-1,2,3,4-tetrahydro-7-methoxy-1-methyl-1H-pyrido[3,4b]indole.
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potassium hydroxide. Colorless crystals of free base were collected and taken up in 95% ethanol.

15-(+)=10-Camphorsulfonic acid (1.05 equivalents) in 95% ethanol was added ard, after 12 h,

colorless crystals (26%) of mp 234-235°C were obtained, [<>¢]D +0.8°% (MeOH). The free base crystal-

lized fromanaqueous solution of the salt after addition of potassium hydroxide.
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from 95% ethanol afforded S-(-)-tetrahydroharmine (3B) of mp 211-212%, FXID-{Q.di (CHC13, dried by
filtration through Al,0,).

To establish optical purity 34 and 3R were comverted into the diasteromeric ureas 4A and 4B by
stirring with optically pure 1R—(+)-(1—phery_',rlet:hyl)iso(‘.yanate6 in methylene chloride for 1 h. Each
reaction was washed with 2% aqueous hydrochloric acid, dried (MgSOh) and concentrated. Analysis on
an analytical 5uM silica gel colum’ in 75% hexane/24.7% ethyl acetate/0.3% methanol (3.5 ml/min,
uv detection at 267 mm) indicated an optical purity of greater than 99% for 3A and greater than 98%
for 3B, The retention time observed for 4A was 29 min, and 4B eluted after 35 min under the above
conditions.

The following experiments illustrate the racemization of optically active tetrahydroharmine by acid.
Racemization of 3A occurred after treatment with 0.2N agueous hydrochloric acid at 80°C for 2 days.
The initial specific rotation of +33% (0.28 HC1) decreased 92% to +2.7°. Treatment of the reaction
mixture with base was followed by extraction of the base into ethyl acetate. After drying (MgSOA}
and concentration, the solid cbtained was identified by tle and chemical ionization ms as tetra-
hydroharmine (2). A portion of this material was stirred in methylene chloride with optically pure
18-(-)-(1l-phenylethyl)isocyanate for 1 h, and analyzed as described above by hplc. Hplc analysis
revealed that 3A had racemized to yield a nearly 1:1 mixture of 34 and 3B. Racemization also
occurred in aqueous 1N hydrochloric acid at room temperature (66% after 3 days), and at reflux
(100% after 2 h); in refluxing 1N methanolic hydrechloric acid (100% after 5 h); in refluxing 1N
n-butanolic hydrochloric acid (100% after 1 h), and in chloroform (100% after 5 days). Under more
forceful conditions, formation of tetrahydroharmol was often observed. The racemization of 3A by
acid is reminiscent of the conversion of reserpine into isoreserpine8 and 1,3-cis-substituted tetra-
hydro-/2 —carbolines into their respective 1,3—£5§g§fisomers.9

There are several mechanisms by which one could explain a racemization of 3A and 22_10 Breaking
the C(1)-C(9a)-bond, rather than the C(1)-N(2) or C(9a}-N(9}-bond, would relate to reactions occur-
ring in the Pictet-Spengler synthesis of tetrahydro-# -carbolines from tryptamine and aldehydes,11
ard has, for this reason, some attraction. At present, without further data, we have not excluded

either of the reaction pathways.
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