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Fischer's method is used to synthesize a number of 1-keto-1, 2, 3, 4-tetrahydrocarbazole and 1-keto-1, 2, 
3, 4-tetrahydro-9-methylcarbazole derivatives. The oximes of these ketoearbazoles are converted to the 
corresponding 1 -amino- i ,  2, 3, 4-tetrahydro -9-methylcarbazole hydrochlorides, 1-hydroxy-9 -methylcar-  
bazole is obtained by dehydrogenating a ketocarbazole derivative with palladium on barium sulfate. 

A number of derivatives of 1-keto-1, 2, 3, 4-tetrahydrocarbazole (I-V) are prepared by cyclization, Fischer's 
method, from cyclohexane-1, 2-dione monoarylhydrazines [3]. The properties of the earbonyl group in these compounds 
are considerably repressed, obviously because of strong hydrogen bonding. 1-keto-1, 2, 3, 4-tetrahydrocarbazole does n 
not exhibit the usual reactions of earbonyl compounds, though the corresponding N-methyltetrahydrocarbazolones (VI- 
IX) readily give oximes (X-XIII) with hydroxylamine. 

Reduction of the oximes with sodium in alcohol gives 1-aminotetrahydrocarbazole derivatives (XIV-XVI), De- 
hydrogenation of N-methyl - l -ke to-1 ,  2, 3, 4-tetrahydrocarbazole (VI) over a palladium catalyst gives N-methy l - l -hy -  
droxycarbazole (XVII). 

R 0 R C I t 3 0  R CI13 NOII 

V I - - I X  

Clla OH 

I - -V X--Xl lI  

R CIt3 NIt 2. HCI 

XIV--XVI XVll 

1, VI, X, XIV: R=R '=H;  II, VII, Xh R=CHs, R'=H; lIi, Vlll, XII, XV: R=OCH8, 
R '=H;  IV, IX, Xlli, XVh R=H, R'=CHa; V: R=H, Rt=OCHa. 

Experimental 

1-Keto-1, 2, 3, 4-tetrahydrocarbazole (I). 1500 ml  2.5 N sulfuric acid were added to a well-dispersed suspension 
of 40 g (0,2 mole) cyclohexanone-1, 2-dione monophenylhydrazone in 500 ml  alcohol. 

This reaction mixture was refluxed for 1 hr 30 rain, using good stirring, after which the whole was cooled with 
ice. The crystals separating were filtered off, and washed with a small amount of cold methanol. Yield of I, 25 g. 
Table I gives mp and IR spectrum absorption band position. 

The other derivatives of 1-keto-1, 2, 3, 4-tetrahydrocarbazole were synthesized similarly (Table 1). 

1-Keto-1, 2, 3, 4-tetrahydro-9-methylcarbazole (VI). A saturated aqueous solution of 30 g sodium hydroxide was 
added all in one lot to 30 g (0.16 mole) carbazole I dissolved in 180 ml acetone, followed by 30 ml dimethyl sulfate 
added gradually over 5 rain, with good stirring. Then the reaction mixture was stirred 45 rain at room temperature, 
cooled, and then water gradually added until the oily layer first separated out, crystallized. The crystals were sepa- 
rated and recrystallized from acetone, using a small amount of activated carbone. Yield of VI 22.8 g. Table 2 gives 
mp and IR spectrum fundamental absorption bands for VI and similar compounds VII-IX prepared. 

Oxime of 1-keto-1, 2, 3, 4-tetrahydro-9,methylcarbazole (X). 5.2 g (0.26 mole) VI and 3.63 g (0.052 m o l e ) h y -  
droxylamine hydrochloride were added to a cooled solution of 4,18 g (0.10 mole) sodium hydroxide in 60 ml  ethanol, 
the whole refluxed for 30 min, cooled to room temperature, and poured onto ice, The colorless crystals which separated 
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were f i l tered off, washed with water,  dried in a vacuum de -  
siccator and recrystal l ized from alcohol.  Table  3 gives rap, 
e lementary  analysis data  and positions of the main  IR absorp- 

t ion spectrum bands for X and s imi lar ly  synthesized oximes 
XI-XIII.  

1 -amino - ! ,  2, 3, 4 - te t rahydro-9-me~hylcarbazo le  h y -  
drochloride (XIV). A 3-necked flask is f i t ted with an e f fec-  
t ive  stirrer and a Dimroth reflux condenser, and a solution of 
%14 g (0.033 mole)  oxime X in 340 ml  absolute a lcohol  put 
in it. Then 34 g (1 .48g-atom)sodium, cut  in large pieces,  
were added over 5-10 rain, the react ion mixture stirred and 
heated for 15-25 rain until  the sodium comple te ly  dissolved, 
an equal  volume of water added, the a lcohol  vacuum-d i s -  
t i l led  off, and the a lka l ine  residue extracted with ether. D i -  
lute hydrochloric acid (1 :1)was  used to extract  the amine  
from the ether solution. Crystals of the hydrochloride formed 
in the aqueous layer ,  and were f i l tered off and dried. Yield 
XIV 4.9 g (62.8~ mp 256-258 ~ (from methanol) .  Found: 
C 65.81, 66.11, H 7.06, 7.03; N 11.86; 11.6007o. Calcu la ted  

for Cls HI6N z �9 HCI: C 65.96; H 7.19; N 11.8407o. IR spectrum 
(vaseline) : 3040, 1600 c m ' l  (NHs ~). 

1 - a m i n o - i ,  2, 3, 4 - t e t r a h y d r o - 6 - m e t h o x y - 9 - m e t h y l -  
carbazole  hydrochloride (XV), 4.35 g (0.018 mole)  oxime 
XII, 200 ml  absolute alcohol,  20 g (0.87 g -a tom)  sodium 
were used in the exper iment ,  which was run using the same 
conditions as when reducing the oxime X. Aqueous ace t ic  
acid was issued to extract  the amine  from the ether extract ,  

and the  aqueous solution was then made  a lkal ine  with a con-  
centrated potassium hydroxide solution to l ibera te  the amine,  

which was then extracted with ether, The ether extract  was 
dried with potassium hydroxide,  then to it was added grad-  
ually,  with ice  cooling,  an ether solution of hydrogen chlor -  
ide,  precipi ta t ing the hydrochloride,  XV, which was re-  
moved and dried. (The amine  resinified if  excess e thereal  
hydrogen chloride was added. )Yield 2.7 g (58.7%), mp 229- 

231~ methanol) .  Found: C 62.68, 62.40; H 7.29, 7.21; 
N 10.45; 10.40%. Calcula ted  for C14HIsN20 �9 HCh C 63.031 
H 7.18; N 10.50%. 

1-Amino-  1, 2, 3, 4 - t e t rahydm-8 ,  9 -d ime thy lca rbazo le  

hydrochloride (XVI). The exper iment  used 6.5 g (0.029 

mole)  oxime XIII, 300 m l  absolute alcohol,  30 g (1.30 g 

atom) sodium, and was carried out as described i m m e d i a t e l y  
above. Yield of XVI 5.8 g (78.4%), mp 242-243~ 
methanol) .  Found: N 11.30; 11.43% Calcula ted  for Cz4I-IlsN s �9 
�9 HCh N 11.17~ 

1-Hydroxy-9-methylcarbazole  (?(VII). 7 g (0.03 mole)  
te t rahydrocarbazoIe  der ivat ive  VI and 2.6 g 5% Pd/BaSO 4 

were p laced in an rb flask, fi t ted with a Bunsen valve ,  and 
heated at 300-310~ 3 hr 30 min. After cool ing the r eac -  
t ion mixture  was dissolved in ether, the catalyst  separated 

off, and the ether dist i l led off. The residue was dissolved 
in 100 ml  methanol ,  the solution f i l tered,  and the f i l t ra te  
refluxed with ac t ive  carbon to remove resinous impurit ies.  

Dilut ion with water  then precipi ta ted crystals, which were 
separated off and dried in a vacuum desiccator .  Yield of 
XVII 3,5 g (50.7%), mp 106-107 ~ (from benzene-pe t ro leum 
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ether). Found: C 79.31,- 79.59; H 5.61; 5.81; N 7.31, 7.41%. Calculated for C~HIINO: C 79.16; H 5.62; N 7,10qo. IR 
spectrum (vaseline): 3500 cm "1 (OH). 
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