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The condensation of ethoxymethylenemalonic ester with aromatic amines 
followed by cyclization of the resulting a-carbethoxy-P-arylarninoacrylates and 
decarbethoxylation is a general method for the synthesis of 4-hydroxyquinolines 
which was devised in 1939 (1). In  attempts to  synthesize pyridocarbazoles of 
the quinoline series we applied the ethoxymethylenemalonic ester synthesis to 
three aminocarbazoles. The hydroxypyridocarbazoles I11 and V or VI (R = 
X = H) were successfully obtained but elimination of the hydroxyl groups 
could not be accomplished. 

The nitration of carbazole (2) leads to a mixture of 1- aid 3-nitrocarbazole 
with the latter predominating. Menon, Menon, and Peacock (3) reported that 
9-p-toluenesulfonylcarbazole is nitrated in the 1-position exclusively and this ap- 
peared to be a good preparative method for 1-nitrocarbazole in view of t8he fact 
that 9-p-toluenesulfonylcarbazole is readily hydrogenolyzed to  carbazole with 
lithium aluminum hydride. However, all attempts to  nitrate N-p-toluenesul- 
fonylcarbazole under the conditions reported were unsuccessful. In each case 
only the starting material was recovered. 

The a-carbethoxy-p-carbazolylaminoacrylates (I1 and IV), which were ob- 
tained by warming 1- (4) and 3-aminocarbazole ( 5 )  with ethoxymethylene- 
malonic ester (I), mere cyclized by heating under reflux in diphenyl ether. The 
resulting esters were hydrolyzed with aqueous alkali and the acids decarbox- 
ylated to the corresponding hydroxypyridocarbazoles. While ethyl a-carbethoxy- 
8-(1-carbazoly1amino)acrylate (11) cyclizes to 3-carbethoxy-4-hydroxy-llH~ 
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pyrido[2,3-a]carbazole (111) unambiguously, ethyl a-carbethoxy-p-(3-~arba- 
zoly1amino)acrylate (IV, X = E) can theoretically undergo ring closure in two 
directions to form 3-carbethoxy-4-hydroxy-6H-pyrido[3 2-b]carbazolo (V, R = 
--C0OC2Es, X = lee) and l-hydroxy-2-carbethoxy-7H-pyrido[2,3-c]carbaaole 
(VI, R = --COOC&, X = H). Actually only one compound was formed but 
all attempts to orientate it by conversion t o  the known 6H-pyrido[3,2-bl- or 
7N-pyrido[2,3-c]-carbazole (6) were unsuccessful. 

The decarbethoxylation of this compound to  V or VI (R = X = H) followed 
by dktillation with zinc dust in an inert atmosphere yielded no pyridocarbazole, 
The treatment of V or VI (R = X = H) with phosphorus oxychloride gave 
resinous material and no chloropyridocarbazole. Attempts to reduce V or VI 
(R = X = E) with sodium and amyl. alcohol or hydrogen iodide and red phos- 
phorus did not yield products which could be dehydrogenated to a pyridocar- 
bazole. This hydroxypyridocarbazole (V or VI, R = X. = R) remained unaltered 
after exposure to catalytic hydrogenatioii under a variety of conditions. This 
resistance of the hetero ring to hydrogenation has also been encountered in the 
cme of other 4-hydroxyquinolines (1, 7). 

In  order to determine the influence of a blocking group in ethyl a-carbethoxy- 
&(3-carbazolylamino)acrylate (IV, X = H) 011 the course of cyclization, 3- 
amino-9-p-toluenesrdfonylcarbazole was condensed with I slid the resulting 
acrylate (IT, X = p-CH3C6H4S02) cyclized. The product (V or VI) R = 
-COOCzHb, X = p-CH3C6H4QO2---.) on alkaline hydrolysis followed by de- 
carboxylation yielded the same hydroxypyridocarbaaole (V or VI, R = X = HI 
as was obtained from 3-aminocarbazole by the same series of reactions. This 
shows that (ZV, X = H) and its toluenemlfonyl derivative (IV, X = p -  
CHaCGH802-) undergo cyclization in the same direction. 

The authors are indebted to A. E. Ledinghanz and 1%. Mill,.; for the micro- 
analyses. 

EXPERIMENTAL 

CJ-Amino-8-p-toluenesuZfonylcarbazole. To a suspension of 3-nitro-9-p-toluenesulfonyl- 
carbazole (3) (7.0 g.) in ethyl acetate (125 cc.) and ethanol (50 cc.) was added Raney nickel 
catalyst (about 5 9.) and the reaction mixture was shaken under 40 lbs. of hydrogen pres- 
6ure for 15 hours. The catalyst and solvent were removed b y  filtration and distillation re- 
spectively and the residue was crystallized from ethanol ~ The yield of white needles melting 
a t  157-158' was 5.3 g. or 80%. 

Anal. Calc'd for CloHI8N2O2S. C, 67.86; I-I, 4.65; Nr, 8.34. 
Found: C, 68.29, 67.49; E, 4.92, 4.75; N, 8.13. 

The hydrochloride of this xniine mas only very sparingly soluble in wmter. 
E t h y l  ~-carbpthoxy-p.(1-caibnzolylamano)ncrylate 191). l-An>inoearbazole {4) (3.6 g I 

and ethoxym~thylenemalonic ester (5  cc.) were heated on the steam-bath for one hour 
The solid cake was pulverized, washed a i t h  methanol, and crystallized from ethyl acetate 
The yield of yellow prisms melting e t  229-230' was 4 8 e .  or 82%. 

Anal. Calc'd for @20HzoN204: C, 68.18; H, 5.69; N, 7.95. 

E t h y l  or-carbPthoxy-$-(5-carbaeol2/lamiiio)acrylccte (IV, X = E) n-as prepared in the same 
manner as 99, The yield of light t a n  crystals after arystalliration from ethyl acetate was, 

Found: C, 68.37; E, 5.46; N ,  8.04. 

96%. m.p. 183-184". 
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Anal. Calc'd for C~OI-IZOT\~ZO~: C, 68.15; H, 5.69. 

Ethyl ~-carbethoxy-~-(9-p-toluenesulfonyl-3~~carbnzolylamino)acrylate (IT, X = p -  
CH&aHaSOt-). This was prepared in the same manner as 11. The yield of white, needle- 
like crystals after crystnllization from benzene containing a little ethanol W ~ R  90%, map. 

Found: C, 65.09,68.05; H, 5.73,5.77. 

165-166". 
Anal. Cdc'd for C ~ J ~ Z ~ N ~ O B S :  C, 64.03; H, 5.14; N, 5.53. 

Found: C, 64.07, 64.36; H, 4.95, 4.88; N, 5.71. 
5-Carbethoxy-~-hydro~y-~iH-p~r~do[~,3-a]carbazole (111, R = -COOCZH~). Ethyl a- 

carbethoxy-8-(1-carbazoly1amino)acrylate (11) (4.0 g.)  was added to  boiling diphenyl ether 
(75 cc.) and the reaction mixture was heated under reflux for one hour. The precipitated 
brown solid (3.5 g.) was filtered from the cooled reaction mixture, washed with methanol 
and crystallized from acetic acid to  yield light tan crystals, m.p. 316-317" doc. 

Anal. Calc'd for C I ~ I X ~ ~ N Z O ~ :  C, 70.59; PI, 4.57. 

4-Hydroxy-l1H-pyrido[2,d-a]carbazole (111, R = a), The crude 3-oarbethoxy-4-hydroxy- 
llH-pyrido[2,3-a]carbazole (111, R = --C0OC2H5) (2.5 g.)  and 2 rli sodium hydroxide 
(200 cc.) were heated under reflux for seven hours. The cooled reaction mixture was filtered 
and the filtrate added t o  excess dilute hydrochloric acid. This was brought to  pH 7 by addi- 
tion of sodium carbonate, then heated on the steam-bath in order to  coagulate the gelati- 
nous precipitate. The filtered and washed brown soild was heated a t  280" in an atmosphere 
of nitrogen for one hour and then sublimed a t  0.3 mm. The sublimate on crystallization from 
quinoline yielded light tan microscopic crystals (0.25 g.) m.p. 445-447". 

Found: C, 70.59; H, 9.88. 

Anal. Calc'd for CI6H1~N~O: C, 76.93; H, 4.27; K, 11.97. 

3-Carbethoxy-Q-hydroxy-6-p-toluenesulfonyl-OH-p yrido[3,Z-blcarbazole (V, R =---COOCa- 
Hs, X = p-CHaCeH4S02-) OT R-carbethoxy-l-hydroxy-7-p-toluenesulfonyl-7H-pyrido[2, &I- 
carbazole (V1,R ==-COOCZH~, X = p-CI-I&sHpSOz-) was prepared from ethyl cu-carbethoxy- 
~-(9-p-toluenesulfonyl-3-carbazolylamino)acr~~late (IV, X = p-CH8C~II $SOL)  in the same 
manner as was 111 (R = -COOC&16) (see above). The yield of white needle8 sfter crpi- 
tdlization from pyridine was 76%, m.p. 257-260'. 

Found: 6, 77.27; H, 4.25; N, 11.80. 

Anal. Calc'd for C ~ ~ H Z D N I O $ ~ :  C, 65.22; H, 4.35; N, 6.09. 
Pound: C,  65.31, 65.07; H, 4.49, 4.68; N, 6.22. 

4-Hydroxy-6H-pyrido[3,Z-b]carbazole (V, R = X = H) or I-hydrosy-7H-pyrido[,8-c?-  
carbazole (VI, R X = H). (a).  From ethyl a-carbethoxy-~-(9-carbazolylamino) acvylate 
(IV, X = R). This acrylate was cyclized and the resulting crude pyridocarbazole (V or 
VI, R = ---COOCzHs, X = 13) was decarbethoxylated in the same way as described in the 
preparation of I11 (R = H). The yield of yellow prisms of the hydroxypyridocarbaxole after 
crystallization from ethanol was 5S%, m.p. 301-303". 

Anal. Calc'd for CICIHl~NIO: C, 76.93; H. 4.27; N, 11.97. 

(b)  From 9-carbethoxy-~-hydrox~-6-p-toluenes~rlf~nyl-GH-pyrido[d,~-b]carbaeole (V, R - 
-COOCZIP~, X = p-CH8CsHaSO~-) or 2-cnrbethoxy-l-hydroxy-7-p-toluenesulfon~l-7H- 
pyrido[~,5-c]carbazole (VI, R = -COOCJ36, X = p-C13&&€4S02-). This compound 
mas subjected t o  alkaline hydrolysis followed by deczrbaxylation under the same conditions 
as described for the preparation of I11 (R = H) above. The product melted a t  300" alone OP 
in admixture with that  obtained in (a) .  

Hljdrogenolysis of 9-p-toluenesulfonylccerbaxole. A reaction mixture of lithiuni aluminum 
hydride (1.5 g.), tetrahydrofuran (50 cc.), and 9-p-toluenesulfonylcarbazole (3) (2.0 g.) 
was heated under reflux for 2.5 hours. The excess lithium aluminum hydride was decomposed 
with wet ether and the reaction mixture was washed with dilute hydrochloric acid, with 
water, and with dilute alkali. The organic solvent mixture was removed by distillation and 
the residue was crystallized from ethanol yielding white plates (0.90 g. or 90%) which melted 
at 243-245' alone or in admixture with carbazole. The alkali washings on acidification 
yileded a solid (0.7 g. or 90%) melting a t  43-44'. p-Thiocresol melts a t  44". 

Found: 6, 76.62, 76.51; 13, 4.42, 4.51; N, 11.74. 
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SUMMARY 

1. S-llydroxy-1IH-pyridoY2 341- and 4-hydroxy-GH-pyrido[3,2-b]- or l-hy- 
droxy-7l€-pyrido[2,3-c]-carbazole have been prepared by means of the ethoxy- 
methylenemalonic ester synthesis. 

2. Attempts t o  dehydroxylate the latter compound by various methods in 
order to orientate it were not successful. 

3. 3-Aminocarbazole and 3-amino-9-p-toluenesulfonylcarbazole yielded the 
wme hydroxypyridocarbazole in the ethoxymethylenemalonic ester synthesis. 
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