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In a preceding communica t ion  [1] it was shown that in the oxidat ion of brevicol l ine ( I ) - a n  alkaloid isolated from 
Carex brevicol l is  D C - o n e  of the products is ha rmane-4-ca rboxyl ic  acid (II) which has not previously been described. 
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Scheme 1 

In order to identify this acid,  we have effected the synthesis of its methyl  ester. It was resolved to use the Bischler- 
Napierala<i cyc l iza t ion  of the corresponding substituted N-acety l t ryptophan (VII) [2]. Since the condensation of a - subs t i -  
tuted harmines with derivatives of ace tamidomal in ic  ester does not always take p lace  smoothly [3], for the preparation of 
the starting mate r ia l  we used the possibility of  this react ion with primary amines (V), L e . ,  with 3- (1-aminoe thyl ) indole  

(V; R= CHs) and the methyl  ester of indolylglycine (V: R= COOCHs) [4]. 
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Scheme 2 

A study of the react ion (see Scheme 2) showed that  the products (V) are formed with good yields (60-90%),  but the 
condensation with dibenzyl  ace tamidomalona te  (VI) gives results depending greatly on the nature of the substituent in the 
indole  der ivat ive.  Where R= CHs, the yield of substance (VIIIa) is 80%. If R= COOCH s (VIIb), the yield of desired con- 
densation products is only 20%. 

In view of this, we a t tempted  to carry out the condensation of the methyl  ester of indolylg lycol l ic  acid (VIII), ob- 
ta ined by ~:he reduction of indolylg lyoxyl ic  ester. Such reactions of carbinols have been reported in the l i terature [5]. A 1- 
though the yield in this stage proved to be low, the ove r -a l l  result was incomparably  bet ter  because of the s impl i f ica t ion 
of procedure. 
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Scheme 3 

Further reactions were carried out in a s imilar  manner to that  described by Werber and Snyder [6]. After the hydro- 
genolysis of the d lbenzyl  methoxycarbonylska ty lace tamidomalona te  (VIIb) we carried out decarboxylat ion,  cyc l iza t ion ,  
and dehydrogenation in one stage by means of phosphorus oxychloride in polyphosphoric acid and obtained methyl  har- 

m a n e - 4 - c a r b o x y l a t e  (X). 
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Scheme 4 

From its mel t ing  point and IR spectrum, the product proved to be ident ica l  with the methyl  ester of the acid ob- 
ta ined  by the oxidat ion of brevicol l ine .  

Experimental  

synthesis of the in i t ia l  compounds. 8 -Ace ty l indo le  oxime was obtained from 8-aee ty l indo le  [7] by boil ing it in 
e thanol ic  solution with hydroxylamine hydrochloride in the presence of pyridine. The methyl  esters of indolylg lycol l ic  
and indo ly laminoace t i c  acids were also synthesized by a published procedure [4]. 

8 - ( ! -Amin0e thy l ) indo le ,  A flask fi t ted with a reflux Condenser was charged with 5 g of 3 -ace ty l indo le  oxime and 
500 ml  of moist  ether, and 10 g of ama lgamated  aluminum foi l  was added to the solution in portions. The mixture was 
left  overnight at room temperature .  The a luminum hydroxide that  had formed was f i l tered off and the prec ip i ta te  was 
washed several  t imes  with ether. The  combined e thereal  f i l t ra te  was dried with anhydrous sodium sulfate and the ether 
was dist i l led off ( f inal ly  in vacuum), The react ion product was crys ta l l ized from benzene.  

8 - (1 -Aminoe thy l ) indo le  forms white l ame l l a r  crystals with mp  97 ° C. It is very readi ly  soluble in methanol  and 
ethanol  and sparingly soluble in water.  When it  is heated to the mel t ing  point, ammonia  is evolved.  Yield 2.5 g. 

Found, %: C 75.21; H 7.32; N 17.43. Calculated for CIoHIzN~, %: C 75.00; H 7.50; N 17.50. 

Dibenzyl 3-indolylethylideneacetamidomal0nate. A few milligrams of sodium methoxide was added to a solution 
of 6.5 g of dibenzyl acetamidomalonate and 8 g of 3-(1-aminoethyl)indole in 25 ml of dry toluene, and the mixture was 
boiled for 8 hr. Then the toluene was distilled off in vacuum. The residual oil solidified on trituration with acetone. The 
solid product was crystallized from acetone. After two crystallizations from isopropanol, the melting point of the sub- 

stance was 166 ° C [2]. 

Found,%: C 71.93; H 5.96; N 5.78. Calculated for CzgHzsNzOs,%: C 71.90; H 5.83; N 5.79. 

Dibenzyl methoxycarbonylskatylacetamidomalonat.e .. A. A mixture of 3 g of the methyl ester of indolylglycine, 
5 g of dibenzyl acetamidomalonate, and a few milligrams of sodium methoxide in 19 ml of toluene was heated at a gen- 
tle boil for 9 hr, after which the toluene was distilled off in vacuum. The residue was dissolved in acetone and boiled 
with carbon, the carbon was filtered off, and the acetone was distilled off to small hulk. The crystals that separated were 

recrys ta l l ized  from acetone,  mp 187-188 ° C. Yield 1.5 g. 

B. A mixture  of 4.8 g of methyl  indoly lg lycol la te ,  8 g of d ibenzyl  ace tamidomalona te ,  40 ml  of toluene,  and a 
smal l  amount of sodium methoxide  were boi led  for 5 hr in a flask connected with a reflux condenser through a water  sep- 
arator.  After  the react ion mixture  had cooled,  the prec ip i ta te  that  had deposited was f i l tered off and extracted with ace -  
tone.  The solvent was dist i l led off from the ace tone  extract  and the residue was recrysta l l tzed from ethanol,  mp  187 ° C. 
A mixture  of the substance obtained with the sample described above gave a depression of the mel t ing  point. Yield 4.7 g. 

IR spectrum (paraffin oi l) :  710, 730, 770, 1500, 1515, 1630, 1675, 1740, 1750, 3800, 3410 cm "t. 

Found, %: C 68.03; H 5.25; N 5.41. Calcula ted for Ca0HzsNzOT, %: C 68.18; H 5.34; N 5.66. 

Methyl  ha rmane -4 -ea rboxy l a t e ,  Four grams of dibenzyl  methoxycarbonylska ty lace tamidomalona te  was subjected 
to hydrogenolysis  over 10% pal lad ium on carbon in 850 ml  of ethanol.  The react ion took 10 hr. Then the cata lys t  was 
f i l tered off and the ethanol  was dist i l led off in vacuum. The solid residue was poured in portions with stirring into a mix -  
ture of 40 g of polyphosphoric acid  and 8 ml  of phosphorus oxychloride.  The mixture  was heated at 120 ° C in an oi l  bath 
for 1.5 hr, after which i t  was poured onto ice.  The aqueous solution formed was f i l tered and made  a lka l ine  with ammonia .  
The  a lka l ine  solution was ext rac ted  with chloroform. From the combined chloroform extract  the solvent was dist i l led off 
in vacuum, and the residue was t reated three t imes  with 50-ml  portions of boi l ing benzene.  The benzene  extract  was 

evapora ted  to smal l  bulk and lef t  for c rys ta l l iza t ion;  the product had mp 194 ° C (from benzene).  Yield 0.2 g. 

A mixture  with the methy l  h a r m a n e - 4 - c a r b o x y l a t e  obtained by the oxidat ion of brevicol l ine  mel ted  without depres- 

sion. 
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Summary 

Methyl harmane-4-carboxylate has been synthesized and has been shown to be identical with the methyl ester of 
the harmanecarboxylic acid obtained by the oxidation of brevicolline. 
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