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Abstract - Chemical resolution of (,)-tetrahydrahamine (2) with optically 

active 10-camphorsulfonic acids afforded 1R-(+)-tetrahydrahamine (&) as 

well as the 1s-(-)-ismr, z. Hplc analysis of ureas obtained by reaction 
with 1R-(+I-(1-phenylethy1)isocyanate demonstrated that the bases were 

greater than 98% optically pure. Racunization of 3A occurred in acidic 

solutions. 

1 Opically active R-(+)-tetrahydrohamine (&) was isolated from Banisteria & Spruce and South 

American snuff powder.' The R-configuration of & was established by oxidative degradation of (+)- 

tetrahydrohamine obtained by chemical resoluti~n.~ The specific rotation reported for the natu- 

1 rally occurring base ([elD +3z0, CHC13, lit. ) differs considerably from that reported for rraterial 

3 4 obtained by chemical resolution ([dlD -4z0, CHCl , lit. ; PID +61°, CHC13, lit. ). As the optical 3 

purity of the tetrahydrohamine enantimers previously had never been demonstrated 

analytically, we decided to prepare optically pure R-(+)- and S-(-)-tetrahydrohamines by chemical 

resolution, and to verify the optical purity using hplc. Establishment of an analytical method to 

distingoish between the two e~ntiomers seemed especially warranted as it was noted that samples 

o f 2  racemized upon standing in chloroform solutions. 5 

The racemic starting mterialzwas obtained fran harmaline (1) following the published procedure 4 

(-1). Admixture of 95% ethanolic solutions of 2 and 1R-(-1-10-camphorsulfonic acid afforded 

a 35% yield of a crystalline salt, mp 228-230°c, [-.ID t5.3' (MeOH). After one recrystallization 

of salt from 95% ethanol, the free base %was precipitated by addition of potassium hydroxide of 

an aqueous solution of the salt. After recrystallization of the base from water, R-(+)-tetrahydro- 

hamine (3) of specific ratation +70.9' (CHC13, dried by filtration through A1203) was obtained, 

4 mp 210-211'~ (racemate, mp 198-2CUJ0, lit. ). The mother liquid from the initial resolution, which 

was highly enriched in 2, was concentrated and then taken up in H20 and made alkaline with 

* W A C  name: (1R)- or (1S)-1,2,3,4-tetrahYdr~-7-l-metho~-l~thyl-lH-pyrido~3,4blindole. 



1 10-camphorsulfonic acid 

potassium hydroxide. Colorless crystals of free base were collected and taken up in 95% ethanol. 

1s-(+I-1Mamphorsulfonic acid (1.05 equivalents) in 95% ethanol was added ard, after 12 h, 

colorless crystals (26%) of mp 234-235% were obtained, LOLID t0.8' (MeOH). The free base crystal- 

lized frmmaqueous solution of the salt after addition of potassium hydroxide. Recrystallization 
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from 95% ethanol afforded S-(-)-tetrahydroh8Imim (x) of mp 211-~12~~, [WID a.6: (CHC13, dried by 

filtration through A1203). 

To establish optical plrity 2 and Ewere converted into the diastermric urea5 %and s h y  

6 .  stirring with optically pure 1R-(+)-(1-phenylethy1)isocya~te m methylene chloride for 1 h. Each 

reaction was washed with 2% aqueous hydrochloric acid, dried (MgS04) and concentrated. Analysis on 

an analytical 5uM silica gel colm7 in 75% hexane/24.7% ethyl acetate/0.3% methanol (3.5 mllmin, 

uv detection at 267 m) idicated an optical purity of greater than 99% far 2 and =eater than 98% 

for 2. The retention tim observed for %was 29 min, and eluted after 35 min under the above 

conditions. 

The following experiments illustrate the racemization of optically active tetrahydrohamine by acid. 

Racemization of 2 occurred after treatment with 0.2N aqueous hydrochloric acid at BO'C for 2 days. 

The initial specific rotation of +33O (0.B HC1) decreased 92% to +2.7'. Treatment of the reactim 

mixture with base was followed by extraction of the base into ethyl acetate. After drying (MgS04) 

and concentration, the solid obtained was identified by tlc and chemical ionization ms as tetra- 

hydrohamine (2). A portion of this mterial was stirred in mthylene chloride with optically pure 

1s-(-)-(1-phern/lethyl)isoqanate for 1 h, and analyzed as deecribed above by hplc. Hplc analysis 

revealed that s h a d  racemized to yield a nearly 1:l mixture of %and 2. Racmization also 
occurred in aqueous 1N hydrochloric acid at roan temperature (66% after 3 days), and at reflux 

(100% after 2 h); in refluxing 1N methanolic hydrochloric acid (100% after 5 h); in refluxing IN 

n-hutanolic hydrochloric acid (1WL after 1 h), a d  in chloroform (100% after 5 days). Under more 

forceful conditions, formation of tetrahydrohaml was often observed. The racemization of 2 by 
8 acid is rminiscent of the conversion of reserpine into isoreserpine and 1,3-*-substituted tetra- 

hydro-12 -carbolines into their respective 1,3-=-isaners. 9 

There are several mechanisms by which one could explain a racemization of 2 and 2.l0 Breaking 

the C(1)-C(9a)-band, rather than the C(1)-N(2) or C(9a)-N(9)-bad, would relate to reactions ocnu- 

ring in the Pictet-Spengler synthesis of tetrahydro-i3 -carbolines fran tryptamine and aldehydes, 11 

and has, for this reasoqsnne attraction. At present, without further data, we have mt excluded 

either of the reaction pathways. 
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