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Cyclohexanemethylamine 48 09 CuHuCLN G440 G, O1 N o35 3. 58 T.T0 S04
3-Amino-9-ethylcarbazole 112113 0} CrHLCLN, 6952 6 .20 Do 06821 540 D]
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Yield, P A T e 7, FOUIUL e
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Cyclohexanemethylamine 4145 S0 CyoHypCLN, 65355 6. 40 N0 64,76 708 TLON
3-Amino-9-ethylcarbazole 111 85 CogHurCLIN, 64002 0.0 028 0H8 10 020 .o
Sulfanilamide 165 +:0¢) C)sHa CLN, .= 52017 3510 .14 Y 5,018 i 10
1,5-Dimethylhexylainine 34 7T CaHyCLNL 4. 67 NL68 754 6401 806 TN
2-Methoxy-3-nitroaniline 50130 47 CyoHnCLNWO; 5561 515 10,24 ah 82 5.03 10,06
Tithyl p-aminobenzonte 112-113 63 CoHuyCLN L, 61,07 NI 6,87 6167 3405 T
1,2-Diaminopropane 148~ 144 g CoHyuCLN; 807 6. 44 UN(R] ax. 01 6. 54 boGh
1,4-Diaminobutane B2--103 04 ClagHowCLN; ON.T2 G.0u DTN 800 0.6 97N
1,3-Diaminopropane S0 400 CorHpCLN, 5807 G40 1003 IN00 .08 voT0
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1.3-Dimethyl-5-fluore-6-azauracil and Some

5-Bromo-6-azauracil Derivatives!

Gl J. Durn

Departiment of Chemistry, l.e Moyne College,
Syracuse, New York 1321}

Received September 3, 1466

The anticancer activity of 6-azanracil i well known.? The
syutheses of the following 6-azanracil analogs are here described:
A-bromo-3-methyl 6-azauracil {6-bromo-4-methyl-as-trinzine-
3,53(2H,4H)-dione] (1), l-ncetyl-dH-bromo-3-methyl-6-azanracil
[2-acervi-6-bromo-4-methyl-as-triazine-3,5(2H,4H)-dione] (II), 5-
bromo-3-methyi-1-trifluoroacetvi-6-azauracil [6-bromo-4-methyl-
vi-2-triflnoroacetvl-as-triazine-3,5(2H,4H)-dione] (II1), 5-bromo-
1,3-dimethyl-6-azauracil  [6-bromo-2,4-dimethyl-as-triazine-3,-
(2H,4H)-dione] (IV), 1,3-dimethyl-5-lnoro-6-azanracil [2,4-
dimethyl-6-flnoro-as-(rinzine-3,5(2H, 41 )-dione]  (V), and 5~
bromo-1,3-bix(diphenylmethyl)-6-azanracil  [6-bromo-2,4-bix(di-
phenylmethyl)-as-triazine-3,5(2H,4H )-diove] (VI) (Table T).
Attempts to prepare d-fluoro-6-azanracil failed.

(1) Supported largely by the Research Grant ('A 08435 fronn the Nitine)
Cancer Institute, Public Health Service.

(2) J. Skoda, Progr. Nucleic Acid Res., 3, 107 (1063); O,
(. H. Hitchings, Advan. Chemutherapy, 8, 91 (1065).

B. tliew oned

5-Bromo-3-methyl-6-azauracil (I).--On s(rring a mixtwe of
508 mg (4 mmoles) of 3-methyl-G-azamraeil,* 10 ml of water,
and 1.44 g (0 mmoles} of bromine over night, T eryvstallized from
solution,

1-Acetyl-5-bromo-3-methyl-6-azauracil (II).—-A mixture of
412 mg (2 mmoles) of T and 5 ml of acetic anhydride was re-
filnxed for 30 min,® at which time it was filtered to remove 1 =nnll
amount of msoluble material.  Iivaporation of the filtrate, /n
racuo, gave 1T as an ol The crvstallization =olvent is recorded
in Table 1.

5-Bromo-3-methyl-1-trifluoroacetyl-6-azauracil (IIl).--A mix-
ivre of 550 mg (2.66 mmolex) of T and 4 ml of wiflnoroncetic
aphydride wax refluxed overnight.  Obn cooling in ap 1ee hath 11T
ervstallized as needles.

5-Bromo-1,3-dimethyl-6-azauracil (1V).6~-A mixtre of 2.1 &
{15 mmoles) of 1,3-dimethyl-G-azanracil,* 30 ml of water, and
2.0 ml (30 mmoles) of hromine was stirred overnight at room
temperature ond eooled, and the prodnet (IV) was removed by
filtration.

1,3-Dimethyl-53-fluoro-6-azauracil (V). - A mixture of 440 mg
(2 mmolex) of IV, 440 mg of anhydrons K¥, and 1 ml of dry
dimethyl sulfoxide was =tirred st 125° for © dayx.  On cooling
to —-10°, 60 mg of \orvstallized and was removed Dy filiration.
The filtrate was dilnted with 12 ml of water and extracted with
chloroform.  After dryving, the ebloroform Inyver was evaporated
10 dryness, yielding sn additional 50 mg of V.

5-Bromo-1,3-bis(diphenyimethyl)-6-azauracil (VI).---A 1nix-
tve of 1.S g (9.4 nunoles) of H-bromo-6-nzanracil’ in 20 ml of

(3) Melting points were duetermined asing « Kofler hot stage.
were performed by Miero-Tecl: Laboratories, skokie, T

(1) K.Y. Zee-Cheng ud C. C. Cheng, J. Ocg. Chem., 27, 970 (1962); f
Gut, M. Prystus, J. Jous, andd 1) Sorn, Collectian Czech, Chem. Commaun., 26,
94 (1961).

i3) The weylation of 6-wzauracil = Jdeseribed by AL Novacek, D, flesnoa,
srot b Gat, 1bid., 80, 1840 (19625).

(6) The synthesis of ylos eompuund by che wechylation of 5-hropoe(.
axauracil is given by M. Horak and J. Gat, vhid., 28, 3392 (1063).

() P. K. Chang and 'O TV, TlHhriehit, . 1w, Chera. Soe., 80, 078 (1458},
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TaBLE I
0
X
R.N ]
SN
0~ N~
R,
Yield, . Caled, 9, . Found, %
No. Ry Ry X Mp, °C 78 Formula (@ H N X C H N X
I n Cll By 100-191 85 C4HsBrNsO: 23,32 (.96 20.40 38.79  23.24 2.04 20.70 28.70
11 CHHCO CTly Br 11} 6=1137 85 CeHsBrNsOu J9.05 2.44 16.94 32.22 29.17 2.65 17.07 32.02
11 a0 Oy Rr o 135-136" 83 CeHuBrFsNiO;  73.86 1,00 13.91 23,73 1.26 14.15
v C'Hs CHs Br 105-106 88 CsHsBrN;O: 27.29 2.75 19.10 36.32 27.19 3.00 18.80 36.24
v CHs CHs ¥ 130-181¢ 344 CyHGFNO; 37.74 3.80 26.41 11.94  37.82 3.84 26.14 11.93
Vi (CsHs):CH (CsHs):CH Br 183-185° 607 C20H»nBrN3z0Oq 66.42 4,23 8.01 15.24 66.65 4.35 7.74 15.05

@ Crystallized from CgHe-CCl..
sublimation. ¢ Crude product.

dry dioxane was treated with 4.6 g (25 mmoles) of diphenyl-
diazomethanes in 20 ml of dry dioxane and stirred overnight at
00°.%  After evaporation of thix mixtire to dryness, the crnde
produet (VI) was obtained.

(8) .t Fort, “Organic Syntheses,”” Coll. Vol. I1I, John Wiley and Sons,
Inc., New York, N. Y., 1955, p 35, B )

(9) Methodology of M. Prystas and F. Sorm, Collection Czech. Chem.
Comonun., 27, 1578 (1962).

cis-1-(3-Dimethylaminopropyl)-2,3-
pentamethylenetetrahydroquinoline
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The nsefnl antidepressant clinical activity of imipra.mine sng-
gested the synthesis of the title componnd as a variation on the
basic heterocyvelic system. However, the ouly activity of note
nnceovered was the antagonism of ethanol depression and death
1 mice.

Experimental Section!

2,3-Pentamethylenecinchoninic acid:> mp 302-303° (lit.? mp
201-202°); 959, yield; A 2.95, 3.75, 4.30, 4.97, 6.2 4,

2,3-Pentamethylenequinoline :* mp 91-92.5° (lit.2 mp 93.75°);
039, yield; NS> 6.25, 6.43, 6.72 p.

cis-Tetrahydro-2,3-pentamethylenequinoline.*—2,3-Penta-

methylenequinoline was reduced with tin and HCI or catalytically
(PtO,, Ha) to give, in either case, an oil which was shown by
tle to consist of starting material and a new component. The oil
was treated with benzoyl chloride under Schotten-Baumann
conditions to give cz's-1-benzoy1-2,3-pentamethylenetetrahy@ro-
quinoline, mp 142-146° (33% yield based on the quinocline).
A recrystallized sample melted at 145-146.5° (lit. mp 145-146° %
146.5°8); A\CE 6,16, 6.37, 6.72, 7.19, 7.37 u. The benzamide
was hydrolyzed by refluxing it in a mixture of KOH, ethanol,
and water for 45 hr. Work-up afforded a 949 yield of a clear
il which showed one spot on tle, and was nsed as such; Ago
2.92, 6.30, 6.38, 6.78, 6.94 4. A portion of the base was con-
verted to the hydrochloride, mp 141-144° (lit.? mp 143-145°),

cis-1-(3-Dimethylaminopropyl)-2,3-pentamethylenetetrahydro-
quinoline Hydrochloride.—To n suspension of 1.75 g (0.076

(1) Melting points were (etermined on a Thomas-Hoover capillary ap-
paratus and are corrected,

(4) W. Borsche, Ann., 8377, 122 (1910). -

(3) (a) ‘I. Masamune, J. Am. Chem. Sox., 78, 4418 (1957);
Plant aipt R, [, Rowser, J, Chem, Soc., 1840 (1930),

(h) 8, G. P,

b Recrystallizing and remelting at 183°.
e Crystallized from absolute ethanol.

¢ Recrystallizing and remelting at 138°.

Purified by
7 Crude product, mp 176-178°,

mole) of sodamide in 175 ml of liquid NH; was added 12.5 g
(0.062 mole) of cis-tetrahydro-2,3-pentamethylenequinoline in
25 ml of ether. After allowing this mixture to stir for 1 hr,
there was added a solntion of 3-dimethylaminopropyl chloride
(Iiberated from 23.5 g, 0.15 mole, of the corresponding hydro-
chloride) in 10 ml of ether over a 15-min period. The resultant
mixture was stirred for 1.5 hr and then allowed to stand over-
night, whereby NH; evaporated, Water was then added, the
layers were separated, and the aqueous phase was extracted
several times with ether. The combined organic portions were
dried (MgSO,), filtered, and concentrated under reduced pres-
sure. The residual oil was distilled, and the main fraction [bp
155-160° (0.2 mm)) amonnted to 9.0 g (519,). This yellow oil
showed one component (not the starting material) on tle; ASE™
6.28, 6.70, 6.90 . The oil was converted to the hydrochloride
to give 7.1 g of crude solid. Recrystallization from ethanol-
ether gave 4.3 g, mp 155-157° dec, and 0.8 g, mp 153.5-156°
dec. An analytical sample, pripared from this latter material,
melted at 155.5-157.5° dec; Aper 3.79, 4.10, 6.26, 6.68, 7.34,
7.82 p; MAOF 258, 311 my (e X 103 17.6, 3.35).

Anal. Caled for CioHuCIN:: C, 70.67; H, 9.68; N, 8.68.
Found: C, 70.84; 11, 9.66; N, 8.83.
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In a search for compounds that might be useful hypotensive
agents a series of N-substituted diamino-2-propanols have been
prepared! (Tables I and IT).

Experimental Section

Analysis of Reactions and Compounds by Means of Thin
Layer Chromatography (Tlc).—Aluminum oxide was used as an
adsorbent.? The spotted plates were developed by means of an
acetone-hexane mixture (2:5 v/v), and the plates were exposed
to HNO; fumes.

Synthesis of Substituted Diaminopropanols.—Substituted 1-
anilino-3-chloropropanols were prepared from aromatic primary
amines and epichlorohydrin by procedures previously reported.?
These were usually isolated as picrates and regenerated by means
of saturated LiOH. The halo compound was immediately

(1) Cf. B..J. Ludwig, W. A, West, and D. W. Farnsworth, J. Am. Chem.
Soc., T6, 2893 (1954).
(2} Camag, Arthur H. Thomas Co., Philadelphia, Pa.



