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1
New 2-substituted-3-methylquinolines Ia-h™ have been obtained by the

sequences shown.
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EXPERIMENTAL

Melting points are uncorrected. Nmr spectra were obtained with a Var-
ian Associates T-60 spectrometer using TMS as an internal reference. Mass
spectra were obtained with a Varian Associates double focusing CHS5 spectro-
meter. A mercury vapor ultraviolet lamp was used for irradiation.

2-Ethyl-3-methylquinoline.- The literature procedure2 was used with some

modifications. One-third equivalent of nitrobenzene was added before re-
fluxing the mixture on the steam bath. After the reaction was completed,
the mixture was extracted with ether. The product was distilled under
vacuum and isolated as the sulfate salt mp. 186-188°, by dissolving the
fraction boiling at 85-105°/1.2 mm in ethanol. Addition of sulfuric acid

gave the sulfate salt.
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Caled for Cj,H NSO,: N, 5.203 C, 53.51; H, 5.61. Found: N, 5.1; C,

53.30; H, 5.58.

2-0~Bromoethyl-3-methylquinoline (Ia).- A solution of 2-ethyl-3-methylquin-

oline (142 g., 0.83 mole) in carbon tetrachloride (100 ml.) irradiated at
reflux while bromine (102 g., 0.64 mole) was added portionwise. The pro-
gress of the bromination was followed by the visual consumption of bromine.
The bromination -ceased before all the bromine was added. After about 0.5
hr, a white precipitate began to separate. After the uptake of bromine
ceased, reflux was continued for an additional 2 hrs. The mixture was fil-
tered and the precipitate was washed with warm carbon tetrachloride. The
washings were combined with the filtrate and evaporated to dryness. The
crude product was crystallized from ethanol to give 63 g. of Ia, mp. 96-98°
The mother liquor was concentrated to give an additional 30 g.

Nmr (CDC13): T 7.80 4 3H, 7.40 s 2H, 4.39 q 1H, and 2.20 m 5H. Ia forms

a picrate, mp. 168-171°.

Calcd for C NhBrO7: N, 11.69; C, 45.11; H, 3.16. Found: N, 11.60;

1815
C, 45.36; H, 3.22.

The original precipitate was slurried in boiling water to give a red
0il which was separated. When the aqueous extract was neutralized, it
gave 51 g. of starting material. The red oil was dissolved in ethanol,
treated with activated carbon and neutralized with concentrated ammonium
hydroxide to give 22 g. of yellow crystals which by nmr proved to be a

1:1.5 mixture of the product and starting material. The total yield was

101 g., 90% based on unrecovered starting material.

2~0-Hydroxyethyl-3-methylquinoline (Ib).- 2~a-Bromoethyl-3-methylquinoline

(63 g., 0.25 mole) was refluxed in acetic acid (500 ml.) containing sodium

acetate (24 g.) for 1.5 hr. Most of the acetic acid was evaporated under
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vacuum, then 10 N sodium hydroxide solution was added until the solution
was basic to give a red oil. The basic agqueous solution was extracted with
ether, and the ether was evaporated leaving a red o0il which was dissolved
in methanol (150 ml.). After addition of 10 N sodium hydroxide (30 mi.),
the resulting solution was refluxed for 1.5 hr. Most of the methanol was
evaporated under vacuum and the residue was extracted with ether. The ex-
tract was dried and evaporated to give 43.5 g. (92%) of Ib.

Nmr (CDC13): T 8.51 4 3H, 7.62 s 3H, 4.85 q 1H, L4.65 broad signal 1H, and
2.23 m SH.

Calcd for C12H13NO: N, 7.48; ¢, 76.77; H, 6.99. TFound: N, T7.15; C, 76.23;
H, 6.95. TIb forms a picrate, mp. 186-188°.

Calecd for 018H16Nh08: N, 13.46; ¢, 51.92; H, 3.87. Found: N, 13.54; C,

51.93; H, 3.87.

2-Acetyl-3-methylquinoline (Ic).- To a stirred solution of 2-0-hydroxyethyl-

3-methylquinoline (L43.5 g., 0.23 mole) in acetic acid (100 ml.) was added
chromic anhydride (18 g., 0.18 mole) in portions over a period of about 2

hr. at 45-50°. The solution was stirred for an additional hr. and poured in-
to ice water (600 ml.) with stirring to give 33 g. (77%) of Ia, mp. 61-63°.

Nmr (CDC1 T 7.30 s 34, 7.17 s 3H, 2.15 m SH.

3
Calecd for ClnglNO: N, 7.55; C, 77.82; H, 5.97. Found: N, 7.36, C,
T7.9%; H, 6.12.

1" 3%, (m-281" ubg, [u-22]”

1" 96%, (M-11" 17%, [M-15 100%

3-Cyano-4-Carboethoxy—6-(3-methyl-2-quinolinyl)-2-pyridone (Id).- Sodium

(1.3 g., 0.056 mole) was added to ethanol (100 ml.). After all the sodium
had dissolved, the solution was cooled to room temperature. Diethyl oxa-
late (7.9 g., 0.05k mole) was added followed by 2-acetyl-3-methylquinoline

(10 g., 0.054 mole) and the solution was stirred for 24 hrs at room tem—
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perature. Most of the alcohol was evaporated under vacuum and water (200
mil.) was added. The agueous solution was extracted once with ether, acid-
ified to pH 2 and again extracted with ether. The latter extract was washed
with water, dried and evaporated to give & red oil. To this was added a
solution of cyanoacetamide (L.5 g., 0.053 mole) in ethanol (150 ml.) fol-
lowed by diethylamine (2 ml.) while stirring in a water bath at L45-50°.
After 15 minutes, & yellow precipitate formed. It was filtered after stir-
ring for 3 hrs and recrystallized from acetic acid to give 5 g. of I1d (28%)
mp. 246-248°,

Nmr (DMSO—d6): T 8.63 t 3H, T.45 s 3H, 5.60 q 2H, 2.9 s 1H and 2.0 m SH.
Caled for C)gH)  N04: N, 12.60; €, 68.L45; H, %.53. Found: N, 12.53; C,
68.25; H, k.72,

(1" 82, (M-11" 27%, [M-281" 16%, [M-201" 72%, [M-4s]” 6%, [M-72]" 214,

]+

[M-73] 100%

3-Cyano-k-carboethoxy-5-bromo-6-( 3-methyl-2-quinolinyl )-2-pyridone (Ie).-

3-Cyano-Uk-carboethoxy-6-(3-methyl-2~quinolinyl)-2-pyridone (1 g., 0.003
mole) was dissolved in hot acetic acid (30 ml.) containing 0.3 g. of sodi-
um hydroxide. The. resulting solution was refluxed and irradiated while
bromine (0.48 g., 0.003 mole) in acetic acid (10 ml.) was added portion-
wise. After 3 hrs of reflux, the mixture was concentrated under vacuum to
about 10 ml. and poured into ice water to give a quantitative yield of Ie,
mp. 253-254° after crystallization from isopropanol.

Nmr (CDCl3): T 8.63 t 3H, 7.56.s 3H, 5.49 q 2H and 2.18 m 6H.

Caled for ClQthN3U3Br: N, 10.18; C, 55.35; H, 3.42. Found: N, 10.02;
C, -55.28; H, 3.23.

1" 837, (m-281" 16%; [M-291" 68%, [M-b51" 10%, [M-791" 65%, [M-1071"

100%, [M-1521" 77%, [M-1531% 1%
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2-0~Phthalimidoethyl-3-methylquinoline (If).- 2-a-Bromoethyl-3-methylquin-

oline (24 g., 0.096 mole) was heated with potassium phthalimide (17.8 g.,
0.096 mole) in dimethylformamide (60 ml.) at 120-130° for 50 min. The mix-
ture was poured into ice water (600 ml.) to give an off-white precipitate,
which was extracted with chloroform, dried and concentrated to one-fifth
its volume. Hexane was added to give a dark yellow oil which solidified
upon seeding with the product. The yield was 23 g. (76%), mp. 105-106°.

Nmr (CDC1,): 7T 8.00 4 3H, 7.59 s 3H, 4.18 g 1H, 2.32 m 9H.

3

Caled for C N, 8.86; C, 75.93; H, 5.10. Found: N, 8.93; C,

201620
75.705 H, 5.05.

2-a-Chlorcaminoethyl-3-methylquinoline (I 2.- 2-0~Phthalimidoethyl-3-meth-

ylquinoline (7 g., 0.02 mole) in methanol (75 ml.) was refluxed on a steam
bath with 85% hydrazine hydrate (2 1/2 ml.) for 1 hr. Most of the methanol
was evaporated under vacuum, water {30 ml.) was added followed by conc.
hydrochloric acid (25 ml.) to give an immediate white precipitate. The
mixture was heated on a steam bath for 1 hr., filtered, neutralized and ex-
tracted with methylene chloride. The methylene chloride extract was stirred
with 1 N sodium hypochlorite solution (50 ml.) for 0.5 hr. The agueous
layer was removed (water aspirator), another 50 ml. of fresh sodium hypo-
chlorite was added and stirred for another 0.5 hr. The mixture was sep-
arated and the methylene chloride was washed with water. The methylene
chloride extract was dried and evaporated to dryness to give an orange
solid which was crystallized from ethanol. The yield of Ih was 3.4 g.
(76%), mp. 112-11k°,

Nmr (CDC1l.): T 8.65 4 3H, 7.60 s 3H, 5.46 broad signal 1H, 4.20 broad sig-

3
nal 1H, 2.30 m 5H.

(cDC1,/D,0): T 8.65 d 3H, 7.60 s 3H, 5.65 q 1H, 2.30 m S5H
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Caled for 012H13N2Cl: N, 12.69; C, 65.29; H, 5.94. Found: N, 12.58; C,
65.49; H, 5.97
'] 27%, [M-151% 1003, [M-3517 63%, [M-bol* 23%, [M-501" 64%, [M-771% 974,

(M-981" 43%, [M-1041" 30%, [M-105]" Th%

2-0-Aminoethyl-3-methylguinoline (Ig).~ 2-0-Chloroaminoethyl-3-methylquin-

oline (1 g., 0.0045 mole) in 98% sulfuric acid (10 ml.) was irradiated at
40° for 3 hrs. .The mixture was poured into ice water (150 ml.) and extract-
ed with ether. The aqueous layer was treated with LO% sodium hydroxide so-
lution until strongly basic and extracted with ether. The ethereal extract
was washed with water, dried and evaporated to give 0.6 g. of crude Ig.

Nmr (CDC1,): T 8.6 4 3H, 7.58 s 3H, 7.39 s 2H (exchangable), 5.59 q 1H,

3
2.26 m 5
1" 617, [w-151" 987, [w-bkel™ 374, [m-b3]" 1002, [M-bb1" 174, [m-72]" 25%
Ig forms a dihydrochloride salt, mp. 272° (dec.).

Calcd for 012H16N2012: N, 10.80; C, 55.58; H, 6.22. Found: N, 10.46; C,
55.57; H, 6.18.
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