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

NaBH, reduction of 1-[3-(p-tolyl)-3-oxopropylamino]ladaman-
tane and subsequent treatment with HCI yielded the correspond-
ing alcohol hydrochloiide, 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 identity
[pmax (Nujol) 3375 (OH), 27002450 (NH.*), and 1590 cm™!
(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 AlICl; (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,0, and concentrated HCL. The product, which separated
in crystalline form, was filtered ofi’ and purified by crystallization.

Acknowledgment.—Adamantane and l-aminoadamantane were
prepared by Dr. M. C. Bankiewicz.

6H-Indeno[2,1-g]lquinolines
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Interest in the antitumour activity of ellipticine has prompted
studies on isomeric systems.! Linear indenoquinolines are simple
analogs of the corresponding pyridocarbazoles and we report here
the synthesis for evaluation of the hitherto unknown 6H-indeno-
[2,1-g]quinoline (I, R* = Rz = R? = H) and some methyl
homologs by the Skraup and Doebner procedures,
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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[2,1-g]quinoline (I, R! = R? = R? = H).—A
Skraup reaction on 3-fluorenamine? with glycerol, I, and poly-
phosphoric acid at 180° 2 gave the parent indenoquinoline,*
mp 142-143° (CgHe—petroleum ether (bp 60-80°)). Anal.
(CisHuN) C, H. The picrate had mp 254-255° dec (from 2-
methoxyethanol). Anal. (CeH . N4O:) C, H.

11-Methyl-6H-indeno[2,1-g]quinoline (I, R! = Me; R? =
R? = H), prepared similarly from 4-methyl-3-fluorenamine,?
formed needles, mp 120-121° (from EtOH). Anal. (C;;H;N)
C, H. The picrate formed needles, mp 237° dec (from 2-methoxy-
ethanol). Amnal. (C:sH, (N.O;) C, H, N.

2-Methyl-6H-indeno[2,1-g]quinoline (I, R = Me; R! = R?
= H).—3-Fluorenamine was refluxed with pyruvic acid in

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

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

(3) Other conditions (e.g., the sulfomix procedure) offered no advantage.

(4) Cyeclization 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 Ay
213, 262, 311, 327, and 342 mu (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 11-methyl-6H-
indeno {2,1-g]quinoline [Amax 214, 266, 313, 325, and 341 (log 4.60, 4.71, 4.08,
4.11, and 4.11) .

NEw CoMPOUNDS 035

EtOH and the precipitated acid (I, R* = H, R?* = Me, R® =
CO.H), mp ca. 350°, was decarboxylated by heating with soda
lime. The distillate gave I° as needles, mp 147-148° from EtOH.
Anal. (CHuN) C, H.

(5) Uv spectrum closely similar to that of the 11-mnethyl isomer.

Substituted Quinazolone Hydrazides as
Possible Antituberculous Agents

SURENDRA S. ParMAR axp R. Kutmar

Department of Pharmacology and Therapeutics,
King George’s Medical College,
Lucknow University, Lucknow-3, India

Received July 10, 1967

The therapeutic use of isonicotinic acid hydrazide (isoniazid)
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.!2  Substituted quinazolone hydrazides
were synthesized by the route outlined in Scheme I.
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(1) 8. 8. Parmar and R. C. Arora, Can. J. Chem., 44, 2100 (1966).
(2) 8. 8. Parmar and R. C. Arora, J. Med. Chem., 10, 1182 (1967).
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Experimental Section®

Substitnted anthranilic acids were syuthesized according to
the methods reported in the literature. The acids (I) nsed were
authranilic and A-chloro,* 5-bromo-? 3-lodo-* 3,5-dichloro-,*
3,9-dibromo-2 and 3,5-diiodoanthranilic.?  Acetanthranils (IT)
were synthesized by refluxing 1 mole of the appropriate acid (I'}
with 2 moles of AeO or propionic anhydride for 1 lir.  Afwer
excess Ac,() was distilled, the acetanthranils whicli separated
as solid masses'? were used without further purification. Quiu-
nzolones were synthesized iu good yields by heating equimolar
proportions of the appropriate acetanthranils and ethvl p-
alhinosalicylate as reported earlier.” The quinazolones (IIT}
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
NHNH, - 110 (99-1009%) in absolute EtOH for 6-8 hr8 On
distilling the excess EtOH, the quinazolone hydrazides which
separated as solid masses in good yields were characterized by
their <harp melting points and analyses (Table IT1.

TasLe 1
SubsLrTUTED QUINAazonoNgs (I11)
Mp, Yield,

X N’ R °C A Formulg Analyses
1L I ClI, 197 60 CisHisN:04 N
Cl 11 CH; 132 65 CisHi;CINL O, N
Br H C}i:{ 183 5 C/‘lBI{laBrxg(‘h N
1 I CH; 158 38 CsHsINLOy N
1 Cl CIL; 223 56 CisH 1 CLNOy N
Br Br CH;, 220 54 CisHuBrsN,Oy N
I 1 Clt, 178 60 CuHuLN:O, N
H I C.H, 107 50 C1H1sN20, N
1 11 (. H; 172 BES CrsH iy CIN, Oy N
Br 1 CaH; 155 45 CsH 7 BrN,0, N
I 1f Coll; 142 56 CoH 1IN, O; N
CI Gl GH; 160 55 CieHieCLN,O, N
Br Br Cqlg 164 62 ChoIH1sBr:N,O; N
I 1 02115 141 H4 Cl{-)HujIgNz(M Ne

a N caled, 4.75; found, 4.20.

TapLe 11
QUINAZOLONE HypRrAZIDES (IV)
Mp, Yield,

X b R °C A Formula Analyses
n i CI, 162 45 CuHuNO; Ne
Cl 1I CH, 168 48 C16H;CIN O, Nb
Br 1 CH; 175 50 CisH13BrN, Oy N
[ II CII;; 183 :):) le’LaIN403 NC
Cl 1 CIH; 220 55 Cl11CLINLO; N+
Bl' Bl' (‘AII; 218 41-) ClsleBl‘gN40;; N
1 1 ClL; 240 58 CieH 121N O3 Ne
i1 H Glls 1200 50 CuHieNO; N
Cl It C.IT; 232 40 C:H,5CIN Oy N
Bl' II C-zl{a 22-) 45 ()n}lﬁBl‘N:{Og N
1 H C,H; 150 60 CHINLO; N/
Cl Cl CyH; 132 H6 C s HiChN,O; N¢
Bl‘ Bl C-_\II,; 166 5% C17H14B1‘2N403 N
I I I, 196 H4 CiH1 I NLO; N

o N ealed, 18.06; found, 17.50. ® N: caled, 16.26; found,
15.80. ¢ N: caled, 12.84; found, 12.30. ¢ N: caled, 14.78;
fonnd, 15.50. ¢ N1 caled, 9.90; found, 9.40. 7 N: ealed, 12.45;
fornwd, 13.20. ¢ N caled, 14.25; found, 13.80.

(3) Melting poiuts were taken in capillary tubes and are corrected.

(4) M. M. Endicott, B. B. Alden, and M. L. Sherrill, J. Am. Chem. Soc.,
68, 1303 (1948).

(7 A, 8. Wheeler and W. M. Oats, ¢hid., 32, 770 (1910).

6y . J. Klenune and J. II. Hunter, J. Org. Chem,, B, 227 (1940).

(1) K, Kislor, R. Kumar, and 8. 8, Parmar, J. Med. Chem., T, 831 (1964).

{8) Ng. Ph. Buu-Hoi, Ng. D. Xuong, Ng. II. Nam, F. Biunon, and R,
Royver. J. Chem. Soc.. 1358 (1953).
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Heterocycles. 1I1.  Syntheses of N-Tosyl-3-car-

bomethoxy-3-methyl-4-keto-1,2,3,4-tetrahydro-
quinoline and N-Tosyl-3-cyano-3-methyl-4-keto-
1,2,3,4-tetrahydroquinoline!

Tosto Mortwaxry anp Ihirosr Navsa

Depuartient of Lwlwsterial Chendstry, Schoul of Kngineerinyg,
Okuyaima University, Okayema, Japan

Ruceirnd Junaary 27, 1168

Recent interest in the synthesis and of the physiological activ-
ity of aza steroids? prompted ns to syuthesize a unmber of aza
steroids. The title compounds were synthesized as intermedi-
ates. The method of synthesis is analogous to the route nsed by
Bachmann, e @l and Johnson, el al..* for the preparation of
equilenin.

Experimental Section’

Methyl N-Tosyl-4-keto-1,2,3,4-tetrahydroquinoline-3-glyoxa-
late (I).-—To a suspended solution of 1.7 g of NaOCH; in 20 ml
of CeHg was added 3.6 g of dimethyl oxalate, and the mixture was
heated for 10 min. To the ice-cooled solution was added a soli-
tion of 4.5 g of N-tosyl-4-keto-1,2,3,4-tetrahydroquinoline® in 100
ml of Csl{s over a 10-min period and the mixture was stirred at
room temperature for 15 hr. The mixture was hydrolyzed with
I1,O. The organic laver was extracied with 597 NaOH solution
and the combined aqueons solution was acidified with dilnte HCL
The light yellow erystals were filtered off and dried ¢n racuo. Re-
crystallizatious from MeOH gave 5.5 g (944.5%,) of I, mp 126
127°. Anal. (ClsNOe3) C, 1, N,

N-Tosyl-3-carbomethoxy-4-keto-1,2,3,4-tetrahydroquinoline
(I1).~—A mixture of 5.0 g of T and 2.5 g of powdered soft glass was
heated at 200° for 1 hr.  After cooling, the mixture was treated
with acetone, and the solution was decanted from the glass and
evaporated. The residue was recrystallized from MeOH to give
3.36 g (72,55 ) of I, mp 123-125°, A nal. (CisH;yNO:8) C, H, N.

N-Tosyl-3-carbomethoxy-3-methyl-4-keto-1,2,3,4-tetrahydro-
quinoline (IIT).—To a solution of 1.2 g of Na in 24 ml of MeOIl
wag added a solution of 3.6 g of IT in a mixture of 20 ml of MeOH
and 20 ml of CeHg. The mixture was refluxcd {for 15 min, cooled,
and treated with 3 mml of Mel. After 30 inin at room tempera-
{ure, ann additional 3 ml of Mel wax added. The resulting sohi-
tion was stirred at room temperature for 2 hr, then refluxed for
45 i, cooled, neatralized witli AcQ1H, and evaporated nearly to
drvness. The residue was treated with Cgllg and 1,0, and the
organie layer was washed (satirated NaHCO; solution, H:Oj.
dried (N2ax80,), and evaporated to give 3.25 g (86.99) of crude
prodiet. Recrystallization from MeOH gave 1.84 g (49.290) of
pure ITI, mp 124-125°. .Anal. (C1,H1,NO;8) C, H, N.

N-Tosyl-3-hydroxymethylene-4-keto-1,2,3,4-tetrahydroquino-
line (IV).—To a suspension of 1.7 g of NaOCH; in 30 ml of CsHe

(1) Part H1: "I Moriwake, /. Meid, Chem., 9, 635 (1966).

(2) W.N. Speckamp, 1. ile Koning, U, K. Pandit, and 1I. O. Huisman,
Letrahedron, 21, 2517 (1965), and references cited therein.

(3) W. E. Bachmann, W. Cole, and A, L. Wilds, J. Am. Chem. Soc., 62,
824 (1940).

(4) W. 8. Johnson, J. W. Petersen, and €', D. Gutscle, ibid., 69, 2942
{1947).

(5) All melting points are uncorrected. Nlieroanalyses were performed by
Miss T. Nisi. Where analyses are indicaled ouly by symbols of the elements,
analytical results obtaived for those elements were within £0.4% of the
theoretical values.

(6) W. 8. Jolmsoun, 1%, L. Woreel, and B. G, Buel, J. dm. Chem. Sve., 71,
1001 (1949).



