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filtrate. The solvent was removed in vacuo and the residue was 
purified by crystallization. 

NaBH4 reduction of l-[3-(p-tolyl)-3-oxopropylamino]adaman-
tane and subsequent treatment with HCl yielded the correspond­
ing alcohol hydrochloride, mp 262-263°, which did not give the 
correct elemental analysis even after repeated recrystallizations 
and whose ir spectrum, however, left no doubt about its identitv 
[•'max (Nujol) 3375 (OH), 2700-2450 (NH2+), and 1590 cm"1 

(aromatic)]. Condensation of this intermediate with toluene 
under Friedel-Crafts conditions produced readily the expected 
3,3-ditolyl derivative. 

Friedel-Crafts Reaction.—To a suspension of the amino al­
cohol hydrochloride (1.0 mol) in about ten times its weight of the 
appropriate aromatic hydrocarbon, anhydrous AICI3 (1.5 mol) 
was added in small portions and the reaction mixture was heated 
to 80-90°, where it was kept for 30 min. After cooling to room 
temperature it was poured into a mixture of equal amounts of 
ice, H 20, and concentrated HCl. The product, which separated 
in crystalline form, was filtered off and purified by crystallization. 

Acknowledgment.—Adamantane and 1-aminoadamantane were 
prepared by Dr. M. C. Bankiewicz. 
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Interest in the antitumour activity of ellipticine has prompted 
studies on isomeric systems.1 Linear indenoquinolines are simple 
analogs of the corresponding pyridocarbazoles and we report here 
the synthesis for evaluation of the hitherto unknown 6H-indeno-
[2,l-</]quinoline (I, R1 = R2 = R3 = H) and some methyl 
homologs by the Skraup and Doebner procedures. 

E tOH and the precipitated acid (I, R1 = H, R2 = Me, R3 = 
CO2H), mp ca. 350°, was decarboxylated by heating with soda 
lime. The distillate gave I6 as needles, mp 147-148° from EtOH. 
Anal. (Ci,H i aN) C, H. 

(5) TJv spectrum closely simitar to that of the 11-methyl isomer. 
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The therapeutic use of isonicotinic acid hydrazide (isouiazid) 
and p-aminosalicylic acid (PAS) as antituberculous agents is 
well documented. A search for newer antituberculous compounds 
led us to synthesize some substituted quinazolone hydrazides 
having structural similarity to PAS. Similar quinazolone hy­
drazides have also been shown to inhibit rat liver mitochondrial 
monoamine oxidase.1'2 Substituted quinazolone hydrazides 
were synthesized by the route outlined in Scheme I. 
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Experimental Section 

Melting points were measured using an Electrothermal elec­
trically heated block and are uncorrected. Uv spectra were 
measured in EtOH using Unicam SP500 and SP800B spectro­
photometers. 

6H-Indeno[2,l-gr]quinoline (I, Ri = R2 = R3 = H).—A 
Skraup reaction on 3-fluorenamine2 with gtycerol, I2, and poly-
phosphoric acid at 180° s gave the parent indenoquinoline,4 

mp 142-143° (C6H6-petroleum ether (bp 60-80°)). Anal. 
(CieHnX) C, H. The picrate had mp 254-255° dec (from 2-
methoxyethanol). Anal. (C22H14N4O7) C, H. 

ll-MethyI-6H-indeno[2,l-0]quinoline (I, R1 = M e ; R2 = 
R3 = H) , prepared similarly from 4-methyl-3-fluorenamine,2 

formed needles, mp 120-121° (from EtOH). Anal. (CvHiaN) 
C, H. The picrate formed needles, mp 237° dec (from 2-methoxy-
ethanol). Anal. (C23Hi6N407) C, H, N. 

2-Methyl-6H-indeno[2,l-0]quinoline (I, R2 = M e ; R1 = R3 

= H).—3-Fluorenamine was refluxed with pyruvic acid in 

(1) A. N. Fujiwara, E. M. Acton, and L. Goodman, / . Med. Chem., 10, 
126 (1967). 

(2) J. Davey, B. E. T. Keene, and G. C. Mannering, / . Chem. Soc., C, 120 
(1967). 

(3) Other conditions (e.g., the sulfomix procedure) offered no advantage. 
(4) Cyclization at C-2 rather than C-4 is to be expected; the nature of 

the product is confirmed by the close similarity of its uv spectrum [\mnK 

213, 262, 311, 327, and 342 mM (log 4.62, 4.68, 4.00, 4.12, and 4.26)] to that 
of the product of the following reaction, which can only be ll-methyl-6H-
indeno[2,l-9]quinoline [Xmax 214, 266, 313, 325, and 341 (log 4.60, 4.71, 4.08, 
4.11, and 4.11)1. 
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Experimental Section3 

Substituted anfhranilic acids were synthesized according to 
the methods reported in the literature. The acids (I) used were 
anthranilic and 5-chloro,4 5-bromo-,5 5-iodo-,6 3,5-dichloro-,4 

8,5-dibromo-,5 and 3,5-diiodoanthranilic.ii Acetanthranils ( II) 
were synthesized by refluxing 1 mole of the appropriate acid (.1) 
with 2 moles of Ac / ) or propionic anhydride for 1 hr. After 
excess Ac20 was distilled, the acetanthranils which separated 
as solid masses1'2 were used without further purification. Quin-
azolones were synthesized in good yields by heating equimolar 
proportions of the appropriate acetanthranils and ethyl p-
aminosalicylate as reported earlier.7 The quinazolones (III) 
shown in Table I are characterized by their sharp melting points 
and analyses. Quinazolone hydrazides (IV) were synthesized by 
refluxing 1 mole of the appropriate quinazolone with 2 moles of 
XH 2 XH 2 -H 2 0 (99-100%) in absolute EtOH for 6-8 hr.8 On 
distilling the excess EtOH, the quinazolone hydrazides which 
separated as solid masses in good yields were characterized by 
their sharp melting points and analyses (Table IT). 
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Hetcrocycles. III . Syntheses of N-Tosyl-3-car-
bomethoxy-3-methyl-4•- keto -1,2,3,4 - t e t rahydro-
quinoline and N-Tosyl-3-cyano-3-methyl-4-keto-

1,2,3,4-tetrahydroquinoline1 
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Recent interest in the synthesis and of the physiological activ­
ity of aza steroids2 prompted us to synthesize a number of aza 
steroids. The title compounds were synthesized as intermedi­
ates. The method of synthesis is analogous to the route used by 
Bachmann, el a!.,3 and Johnson, el al.J for the preparation of 
equilenin. 

Experimental Section' 

Methyl N-Tosyl-4-keto-l,2,3,4-tetrahydroquinoline-3-glyoxa-
late (I).—To a suspended solution of 1.7 g of X'aOCHs in 20 ml 
of CeHs was added 3.6 g of dimethyl oxalate, and the mixture was 
heated for 10 min. To the ice-cooled solution was added a solu­
tion of 4.5 g of X'-tosyl-4-keto-l,2,3,4-tetrahydroquinoline6 in 100 
ml of C6H6 over a 10-min period and the mixture was stirred at 
room temperature for 15 hr. The mixture was hydrolyzed with 
II20. The organic layer was extracted with 5% XTaOH solution 
and the combined aqueous solution was acidified with dilute 1101. 
The light yellow crystals were filtered off and dried in vacuo. Re-
crvstallizations from MeOH gave 5.5 g (94.5%) of I, mp 120 • 
127°. Anal. (Cu,H17X06S) C, H, X. 

N-Tosyl-3-carbomethoxy-4-keto-l,2,3,4-tetrahydroquinoline 
(II).—A mixture of 5.0 g of I and 2.5 g of powdered soft glass was 
heated at 200° for 1 hi'. After cooling, the mixture was treated 
with acetone, and the solution was decanted from the glass and 
evaporated. The residue was recrvstallized from MeOH to give 
3.36 g (72.5%) of II , mp 123-125°.' Anal. (CgHnXOsS) C, IT, X. 

N-Tosyl-3-carbomethoxy-3-methyl-4-keto-l,2,3,4-tetrahydro-
quinoline (III).—To a solution of 1.2 g of Xa in 24 ml of MeOH 
was added a solution of 3.6 g of I I in a mixture of 20 ml of MeOH 
and 20 ml of Celle- The mixture was refluxed for 15 min, cooled, 
and treated with 3 ml of Mel . After 30 min at room tempera­
ture, an additional 3 ml of Mel was added. The resulting solu­
tion wras stirred at room temperature for 2 hr, then remixed for 
45 min, cooled, neutralized with AcOH, and evaporated nearly to 
dryness. The residue was treated with CJf6 and H20, and the 
organic layer was washed (saturated NallCOs solution, H20), 
dried (Xa2S04), and evaporated to give 3.25 g (86.9%) of crude 
product. Recrystallization from MeOH gave 1.84 g (49.2%) of 
pure I I I , mp 124-125°. Anal. (0i,H,,.,XO5S) C, II, N. 

N-Tosyl-3-hydroxymethylene-4-keto-l,2,3,4-tetrahydroquino-
line (IV).—To a suspension of 1.7 g of XaOCH3 in 30 ml of C6H6 
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