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A Synthesis of 2-Alkyltryptamines and of 3,4-Dihydrs-P-carb~line 
By Ian Fleming and John Harley-Mason 

Wolff-Kishner reduction of 1 -substituted 3,4-dihydro- p-carbolines gives 2- (substituted methyl) -tryptamines. 
3.4-Dihydro- p-carboline itself is conveniently prepared by treatment of N(b)-thioformyltryptamine with acid. 

WE 1iaL-e developed a simple synthesis of 2-alkyltrypt- 
amines (11), a class of compound which is not well known. 
3,4-Dihydro-p-carbolines (I ; K = Me and Ph) are readily 
prepared by the action of phosphorus pentoxide in xylene 
on the corresponding acyltryptamines. The dihydro- 
carbohes were reduced to  the alkyltryptamines (11) by 
the Huang-Minlon modification of the Wolff-Ilishner 
reduction, a method previously used in the dihydro- 
isoquinoline ~ e r i e s . ~  The products were shown to be 
2-alkyltryptamines by analysis, by the presence of the 
indole chromophore in the ultraviolet spectrum, and by 
the fact that (11; R = Me and Ph) were different from 
the other conceivable products, the known tetrahydro- 
carbohes.  Finally, the picrate of 2-methyltryptamine 
(11; R = H), prepared from (I;  R = H), was compared 
with an authentic sample prepared following the method 
of Young.4 

In the preparation of the unsubstituted 3,4-dihydro- 
5-carboline (I ; R = H) the conditions used by Spaith 
and Eederer are known to give very poor yields. 
Using phosphoric acid, better yields have been ~ b t a i n e d , ~  
and Gupta and Spenser noted the instability of this 
product. We have found that the best route to 3,4- 
dihydro-7-carboline is from N(b)-thioformyltryptamine 
which, on brief boiling with acid, gave brownish but 
otherwise quite pure product. We were also able to 
recrj-stake it from water, thereby obtaining the first 
analytically pure sample. 

EXPERIXESTAL 
Infrared spectra were measured for Nujol mnlls and 

ultmviolet spectra for ethanol solutions. 
2-Efh j Ihyptamine (I1 ; R = Me) .- 3,4-Dihydro- 1 - 

metlip:-p-cnrboline (I; K = Me) (0.35 g . )  was refluxed 
in die:h?-lene glycol (16 ml.) with hydrazine hydrate (0-5 
ml.) and potassium hydroxide (1.0 g.) for 1 hr. under 
nitrogen ; the ultraviolet spectrum of the mixture then 
showed an indole chromophore. The cooled mixture was 
shaken with ether (50 ml.) and water (50 ml.), and the 
ether layer was washed with water and dilute hydrochloric 
acid. The acid layer was made alkaline with sodium 
hydro..ritie solution, extracted with ethyl acetate, and the 
orgar?ic layer evaporated, giving 2-ethyltryptaniine (330 
lug., 92:;) as a light brown oil. A portion was shaken 
\\--it11 mluene-$-sulphonyl chloride in an ether-alkali 
rnistrxe to give 2-e th~I -N(b ) - toZ~ tevze -p - s~Z~ho .yz i~Z~~~p t~nz i~ze ,  
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ni. p. 157.5-158-5" (from ethanol) (Found: C, 66-4; 
H, 6.3. C,,H,,N,O,S requires C, 66.6; H, 6.5y0), vmx. 
3428ni (indole K-H), 3280ni (sulphonamide N-H), 1600 
and 1568w (Ar), and 1312s and 1160s cm.-l (SO,), Amax. 
224, 284, and 291 inp (E 46,300, 7500, and 6770). 

N-Toluene-p-sdphonyl Derivative of 1,2,3,4-TetraIydvo- 
1 -~e~~yZ-~-c~v~oZivze.-  Sublimed 1,2,3,4-tetrahydro- 1- 
methyl-P-carboline (50 mg.) was shaken with ether 
( 2  ml.), toluene-p-sulphonyl chloride (35 mg.), and aqueous 
sodium hydroxide (6 ml.; 10%) for 10 min.; crystals of 
l12,3,4-tetvahydro- l - m e t h y l - 2 - t o l u e n e - p - s u Z ~ ~ ~ o ~ ~ Z - ~ - c ~ ~ ~ o l i v z e  
separated, m. p. 206-207" (from ethanol) (Found: C, 
67.4; H, 6.0; K, 8.5. C,,H,,N,O,S requires C, 67.1; 
H, 5.9; N, 8-27;}, vmax. 3390m (XH), and 1370 and 1155s 
crn.-l (SO,). 

2-BenzyZtvy)tarim (I1 ; R = Ph) .- 3,4-Dihydro-l- 
phenyl-P-carboline (I ; R = Ph) was prepared by the method 
of Spath and Ledercr.1 It was also prepared, though in 
lower yield, by converting N(b)-benzoyltryptamine into 
the thioamide with phosphorus pentasulphide and boiling 
this crude product with conc. hydrochloric acid. The 
dihydrocarboline (0.41 g.) was reduced under similar con- 
ditions to those used above, and the product formed needles, 
In. p. 160-161.5" (0.295 g., 71:;) (from ethanol) (Found: 
C, 81.4; H, 7.2; N, 11.0. C17HlsN2 requires C, 81.6; 
H, 7.3; N, 11.2"/), v,,,. 3320m and 3110s (NH), and 1580 
and 1490s cm.-l (Ar), A,,,. 224, 282, and 291 mp (E 41,500, 
9900, and 8700), Ainfl. 278 mp ( E  9400). This compound was 
clearly different from a sample of the known 1,2,3,4-tetra- 
hydro- 1 -phenyl- 9-carboline. 

3,4-nihydro-P-carboZivze (I ; R = H) .-N(b) -Thioformyl- 
tryptamine 6 (1.9 g.) was boiled with conc. hydrochloric acid 
(15 ml.) for 4 min. while hydrogen sulphide was evolved. 
The hot solution was poured into cold sodium hydroxide 
solution (120 ml.; 10%) and kept a t  0" for 1 hr. 3,4-Di- 
hydro-9-csrboline separated as a brown solid (1.58 g., 99%). 
Recrystallisation from water caused losses but gave an 
analytical sample of cream needles, m. p. 187" with sintering 
at 175" (lit.,, 182-191" with sintering at 172') (Found: 
C, 77.3; H, 6.1; N, 16.2. Calc. for C,,H,,N,: C ,  77.6; 
H, 5.9; N, 16.50/6), Amax. 236, 242, and 318 mp (c 16,000, 
16,000, and 14,500), (in 0.01N-ethanolic HCl) 246 and 359 
mp (z 11,000 and 22,000). 

2-~~ethyZtv~~pta~zine (I1 ; R = H) .-Crude 3,4-dihydro- 
p-carboline (360 mg.) was reduced under conditions similar 
to those used above, to give an oil (360 mg., 99%), 120 mg. 
of which gave a picrate (220 mg., making the yield of 2- 
methyltryptarnine at least 780,/,), m. p. 218-220" (decomp.) 
[lit.,g 218-219" (decomp.)], mixed m. p. 218-219" 
(decomp.). The infrared spectra of the picrates were 
identical. 
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