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Reaction of methyllithium with 1-methyl-2-imidazolecarboxaldehyde afforded the corresponding alco-
hal 2. Oxidation of compound 2 with manganese dioxide gave 2-acetyl-[-methylimidazole (3). Using com-
pound 3 and substituted isatins 4, the corresponding quinoline-4carboxylic acids {5) were prepared. The
reaction of acid imidazolides of § with appropriate amines yiclded the amides 6. Carbamic acid esters 10
werc prepared by the Curlius rearrangement in good yield. Substituted quinelin-4-amines 13 were obtained
by the acid hydrolysis of compound 10 (R = r-Bu). Alkylation of amines 13 with diakylaminoalkyl chlo-

rides gave compounds 14,

I Hewereeyclic Clien., A4, 1543 (1997).

In view of the potential biological activity of
2-phenylquinoline-4-carboxamides as analgesic, tranquil-
lizer, antitumor and antitubercular [1,4], carbamic acid
esters as anlibacterial, antifungal and local anestheltic
[5.8]; 2-aryl{or 2-heteroaryl}quinolin-4-amincs as anli-
IITIV-1 [9] and gninolin-4-amines as antimalarial [10] and
in continuation of our research interest on the chemistry
and biological activities of 2-arylquinolines [11,13], we
now report the syntheses of the tile compounds.

The most common approach employed for the synthesis
of 2-(1-methyl-2-imidazolyl)quinoline-4-carbox ylic acid
(5), the key intermediate for the preparation of the desircd
compounds, was the condensation of aryl kctones with

isatic acid in alcoholic potassium hydroxide solution
{Pfiizinger reaction) [14].

The usval method for the preparation of 1-(1-methyl-2-
imidazolyl)ethanol (2}, namely the reaction of a-butyl-
lithium with 1-mcthylimidazole and acelaldehyde did not
give compound 2. However the latter could be prepared
from the reaction of methyllithium with 1-methyi-2-imida-
zolccarboxaldehyde (1) [15]. Oxidation of compound 2 with
manganese dioxide gave 2-aceiyl-1-methylimidazole (3).
Using compound 3 and substituted isatins 4 the comespond-
ing quinoline-4-carboxyiic acids were prepared (Scheme 1),

The usual method for the preparmation of the carboxam-
ide 6, namely the reaction of acid 5 with thionyl chloride
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and the subsequent reaction of the acid halide with an
amine did not give the desired compound 6, However,
compounds 6 could be synthesized by treating the corre-
sponding acid imidazolides with the appropriale amines
[16] (Scheme 1).

Carbamic acid esters 10 were preparcd by the feaction
of 4-quinolinylisocyanate inlermediates 9 with the corre-
sponding alcohols (Scheme 2). The intermediate iso-
cyanate 9, conld be prepared by different methods,
namely, the thermal Curtius rearrangemcnt of aroyl azidcs
in toluene [17], the Hofmann rcaction of amides [18] the
Lossen recarrangement of hydroxamic acids [19], the
Schmidt degradation {20] and finally the Neber rcarrange-
ment in which the leaving group from nitrogen is p-tolu-
cnesulphonate or hydrogen sulphate ton, using hydroxyl-
amine-J-sulphonic acid [21]. In our casc the Neber
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rearangement of compound 7 gave the desired compound
10 in low yield. However, we could obtain compound 10
by the Curtius rearrangement in good yield.

Quinolin-4-amines 13 could be prepared by differcnt
methods, such as acid or base catalayzed hydrolysis of
isocyanate intlermediate 16 [22], direct amine substitu-
tion of 4-haloquinolines [23] and condensation of 2-(uri-
flucromethyl)aniline with aryl ketone and subsequent
cyclization by lithium amide [24]. In this work all the
above methods failed. However, we could prepare the
desired amines 13 through acid hydrolysis of fert-butyl
carbamilate (18, R = I-Bu) [22]. Subsequent alkylation
of amines 13 with dialkylaminoalkyl chlorides [25]
gave compounds 14 (Scheme 2). The physical constants
of the compounds prepared are summarized in Tables 1
and 2,
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Compound R
6a H
6b H
6c H
6d H
e H
& H
6g H
6h H
& CH,
6§ CH,
6k CH,
(] CH,
6m  CH,
6n CH,
6o CHjy
6p CH,4
6q Br
6r Br
65 Br
6t Br
6u Br
6v Br
Gw Br
fix Br

Syntheses of Substituled 2-(1-Methyl-2-imidazolyl)quinolines

Melting Points, Yiclds and Crystallization Solvents for 2-(1-Methyl-2-imidazolyl)quinoline-4-carboxamides 6

Table 1
CONHIR,
R l W
N NN
v
Hy”
R, mp °C)  Yicld Crystallization
(%) solvenl
{(CHp)»N(CH3); 130-131 5% Et;0
(CH; ), N(CyHs) 112-118 52 Et,O
{CH3)3N(CH3), 116120 53 Acetone-hexane
(CH,)3N(C,Hg¢) 113-115 54 Fi,0
CH(CH3)CH,N(CH3 )}y [a] 50 [b]
(CHy )y NICH(CH 3} 1, 116118 52 Hexane
CH(CH3}(CH,)};N(C,Hg), fal 53 [b}
p-CgHy-OCH4 207-210 66 B0l
{CH;)N(CH3)h 164-167 56 Acctone-hexane
(CH,);N(C;Hs), 1719 47 Hexane
(CH;)3N(CH4), 146-148 54 Acetone-E1,0
(CH,);N(C;l5), 129-131 29 Hexane
CH(CHYCH,N(CH3), 147-149 49 Ei;0
{CH;);NICH(CH;);1, 109-110 52 Hexane
CH(CH){CH)3N(C5Hs), 133-137 30 1,0
p-CgHy-OCH; 251-253 30 Et,0
(CII),;N(CH3), 193-195 65 MOl
(CH,);N(C;Hs) 110-112 43 Hexane
(CH;);N(CH;), 156159 43 Acelane
(CH;)aN(C,Hs), [33-138 41 Tlexane
CH(CH3}CH,;N(CHy), [71-174 30 Acetong
{CH;);N[CH(CH,),], §5-60 41l Pewroleum ether
CH(CH)(CH3(CaHg)y 150-154 26 Acutone
pg-CgH-OCH, 262-264 13 EOH

Formula

CygHyN50
CyoHysNs0
Cigliy3Ns0
Cy HyeNg0O
CygH3Ns0
Cz,HypNs0
Cy3H3 N0
CyHyaNO,
C1oH33Ns0
Cy HypNO
CagHlysNsO
CyalpNsO
Ci0H,5N50
CyallyNsO
Cyall33N50
CaaHlooN;0;
C,gHoNsOBr
CaoHzNsOBr
ClgszNsOBf
Cu”zstOBf
ClgHleSOB(
Cy5HuNsOBr
Cz][‘hoNSOBT
€y Hp5N 0B

Caled. Found
Cé%

66.87
68.38
67.66
69.04
67.66
69,66
70.23
70.39
67.66
69.04
68.34
69.66
64,33
70.23
70.76
70.97
53.73
558t
54.81
56.76
54.81
5764
58.47
5167

66.69
63.25
67.73
9.32
67.48
69.79
70.41
7043
67.37
69.31
68.49
69.42
68.42
70.11
70.85
70.83
53.51
5597
54.61
56.79
54.89
5743
58.69
5734

[a] This compourd was separated as an oil. [b] This compound was purified by thin layer chramatography.

Compound R
10a H
10b H
10c H
10d H
10e H
10f CH,
10g Cll4
10h  CH,
10i Br
10j DBr
13a H
13b CH,
13 Br
14a H

Table 2
Melung Point, Yields and Crystallizanon Solvents for Compounds 10, 13 and 14
NHR,
R =
N
NI ]
rr-
ClHy
R, mp (°C)  Yield  Crystallization Formula Caled. Found
(G Salvent C%

COOCH, [a] 35 [bf CisHyNsO; 6383 6368
COOC,Hy [a] 2 [b] CigHgNsQ7 6486 64.97
COO(CH,),CH,y [a] 29 b} C 1 gN4O; 6581 65.61
CCO(CH,)CH, [a] 12 [b] CyllgNO, 66.67 6669
COOC(CH3), 165-163 7 Acewie-E1,0 CaHygN4Oy G6.67 6673
COOCH, 179-182 29  Acetonc-liexane  C I N0, 64.86  64.55
COOC,H4 141-143 21 L0k C9H, g N4O- 65.81 05.69
COOC(CIA), 96-100 75 E1,0 CgH;2N 40, 6746 67.26
COOCH, 183-186 27 6] CysHyaN,ORBr 49836 49.73
COOC(CIIL), 191-195 99 E;0 C3ll1gNsO-Br 53,60 53.81
H 150-152 95 Acetone-Et;0 CiallaNy 69.64 6994
& 150 89 Acetoqe CaH 4Ny 70.59 7029
4 200-:205 99 MeOH Cy,11NyBr 5149 51.39
CH,CH,N(CH3), [a] 11.5 [b] Cy 7115 Ng 69.15 69.18

Caled. Found

H%

6.50
7.12
6.82
7.40
6.82
7.65
7.89
5.03
6.82
7.40
712
7.65
7.12
7.89
a.11
538
4.98
5.58
5.29
5.86
5.29
6.11
6.36
3.89

6.57
7.19
643
737
6.54
795
1.67
5.37
6.91
7.66
732
743
7.08
7.95
8.33
541
4.67
547
531
5.63
534
6.32
6,17
392

Calcd. Found

%

4.96
541
5.81
6.17
6.17
5.41
5.81
6.51
3.60
471
5.36
5.88
3.63
7.12

4.76
5.63
570
6.19
6.23
5.67
5.51
622
.25
4.44
5.63
5.67
382
7.31

Calcd.
N%

21.67
19.94
20,77
19.18
2077
18.47
17.81
15.64
2077
19.18
19.94
18.47
19.94
17.81
[7.20
15.05
17.41
16.28
16.83
15.77
16.83
15.28
14.83
12.81

1545

Found

21.34
19.66
20.49
19.27
2091
18.63
17.57
15.47
2063
19.23
19.71
18.29
19.76
17.93
I7.14
15.25
[7.63
16.16
16.70
15.49
16,61
15.39
14.91
12.74

Caled. Found

N%

[9.86
18.92
18.06
17.28
17.28
18.92
18.06
16.57
15.51
13.90
25.00
23.53
18.48
23.73

19.54
18.64
18.21
17.43
17.16
18.74
18.26
16,71
1578
13.95
25.31
nn
18.61
2395
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Table 2 {continued)
Compound R R, mp ("C} Yield Crystallization Fornwla Calcd. Found Calcd. Found Calcd. Found
(%) Salvent C% H% N%
14b CH; CH,CH;N(CH,\); [a] 12 ] Cy5ll33Ng 6990 6997 744 123 2265 2293
14¢ CHy CHCH;N(CyHg), 113-115 25 [b] CapllyyNg 7122 7113 RO1 A2 2017 2054

{a] This compound was separated as an ail. [b] This compound was purificd by tua Tayer chromatography.

.. EXPERIMENTAL

Melting points were determined on a Kofler hot stage appara-
s and arc uncorrected. The ir spectrz were obtained using a
Perkin-Elmer Model 267 spectrograph (potassium hromide
disks). The 'H-nmr spectra were recorded on a Bruker FI-80 or
Varian 400 vnity plus spectrometers and chemical shifts (8) arc
in ppm relative to internal tetramethylsilane, Mass spectra were
run on 4 Finnigan TSQ-70 spectrometer at 70 eV, All com-
pounds gave satisfactory C, H, N analyses within +0.4%.

1-(1-Methyl-2-imidazolyl)ethanol 2.

To a stirring solution of 1-methyl-2-imidazolecarboxaldehyde
(I, 5 g, 40 mmoles) {26] in 25¢ ml of anhydrous diethyl cther
was added dropwise 50 ml of methyllithium (1.5 M in hexane).
During the addition the reaction mixture was maintained under a
nitrogen atmosphere and the temperature was maintained below
5. After stirring for 4 hours at 07, the mixture was allowed to
warm to room temperature, stirred for one heur, and then
quenched with 150 ml of water. The aqueous phase was continu-
ously extracted with cthyl acctate for 16 hours. Evaporation of
the cthyl acetate extract under vacuum yiclded 2 as a yellow oil
which erystallized on standing. Recrystallization from benzene-
hexane yiclded 2 (4.24 g, 74%) of colerless prisms, mp 82-83.5°
(lit [15], mp 8§2-83.5°).

2-Acetyl-1-methylimidazole 3.

To a stirring solution ol cempound 2 (I11.5 g, 93 mmoles) in
200 il of chloroform was added manganese dioxide (38 g). The
mixture was refluxed for 2 hours and filtered, The solvent was
removed under reduced pressure to afford 9.6 g (85%) of com-
pound 3, bp 104-105°/15 oun (1it [26]. bp 617 &t 1 mmg IIg): ir:
Ve 1680 cm! (C=0): tH-nmr {deuteriochloroform): 2.60 (s,
3, CHlR), 3.90 (s, 3H, MeN), 7.01 ppm (s, | L, imidazole).

2-(I-Methyl-2-imidazolyl)quinoline-4-carboxylic Acids Sa-c.

Compounds Sa-¢ were prepared by the following general pro-
cedure: A mixture of compound 3 (6.2 g, 50 mmoles) and sub-
stituted isatin 4 (50 mmoles) in 50% agneous ethanol (65 ml)
containing potassium hydroxide {12.88 g, 0.23 mole) was heated
under reflux for 2 hours and then diluted with 50% aquecus
ethanol o obtain a homogeneous mixtnee. This was Nltered and
acidificd with acetic acid and the precipitale was collecled,
washed with 30% aqueous cethanol, and recrystallized [rom
dimethylformamide to give compounds § (yicld 33-84%), the
spectral data for 5a (R = H) is given as an example; i 3120
(aromatic), 1690 cm! (C=0), ms: m/z (%) 253 (M+, 70), 208
(100), 128 (10), 101 (8), 57 (8). 43 (11).

2-(1-Mecthyl-2-imidazolyl)quineline-4-carboxamides 6a-x.

Compounds 6a-x were prepared by the following general pro-
cedure: § (1 mole) was suspended in dry dimethylformanide (10

ml/g) and treated with 1,1'-carbonyldiimidazole (1.5 moles} at
20-40° for 20 minutes. The homogencous mixture was then
cooled to 5° and (reated with the appropriate amine (2.5 moles at
20° for [5 minutes). The solvent was removed under reduced
pressurc, and the residue was partitioned bectween
dichloromethane and diluted aquecus sedium bicarbonate. The
organtc layer yielded 6 {yicld 26-66%). Purification of each
product was obtained by erysiallization from the appropriate sol-
venl. The spectral data for 6a is given as an example; ir {potas-
sium bromide): 3240 (NI), 3060 (aromatic), 1670 em-! (C=0);
'H-nmr {deuteriochioroform): 2.29 (s, 61, N(CH3),), 2.60 (t,
2L, Clly-N), 3.63 (q. 2H, CH,NH), 4.30 (s, 3H, N-CH; imida-
zole), 6.80 (bs, 1H, NHY, 7.04 (d, 1H, Hg-imidazole, J = 0.8 Hz).
7.16 (d, 101, Hy imidazole, J = 0.8 [¥z). 7.60 (m, 2H. Hg -quino-
tine), 8.06 (dd. 1. Hg-quinoline, I3 g = 8.4 liz, Jog = 1.2 Hz),
8.30 (dd, 1H, Hs-quinoline, Jg ¢ = 8.4 1z, Jg 5 = 1.2 Hz), 8.40 (s,
111, Hy-guinoline), ms: m/z (%), 323 {M*, 70), 280 (12), 265
(23), 253 (65), 237 {12), 208 (90), 71 (92), 58 {100},

Anaf. Caled. for CmHleSO‘. C. 6637, H. 650. N. 2157
Found: C, 66.69; H, 6.57; N, 21.34.

2-(1-Methyl-2-imidazolyl)quinoline-4-carbonylazides 8.

To a stirring mixtore of 2-(1-methyl-2-inidazolyl)guinoline-
4-carbonyl ¢hloride 7 (0.1 mole). which was in turn synthesized
by treating (he corresponding acid 8 with thionyl chloride, in
acetone (30 ml) at 0" was added dropwise a solution of sodium
azide (6.5 g, 0.1 mole) in 15 ml of water. The reaction mixture
was stirred for an additional hour. The precipitate was fillered,
washed wilh water and dried at room temperature under reduced
pressure lo give 8 in 80% yield, mp 210-215°; ir (potassium bro-
mide): 3100 (aramatic), 2150 (azide), 1695 cm-1 (C=0).

2 [-Methyl-2-imidazolyl Xjuinoline -4 -carbamic Acid Esters 10a-§.

These compounds 10a-j were prepared by the following gen-
eral methods.

Method A.

A solution of 2-{1-methyl-2-imidazolyl}quincline -4 -carbonyl
azide 8 (0.01 mole) with the corresponding alcohol (20 ml) was
retluxed for 12 hours. The solvent was evaporated and the
residue was erystallized from the appropriate slovent or purified
by thin layer chromatography.

Method B,

A solution of 8 (0.01 mole) in 30 ini of dry benzene was
refluxed lor 4 hours. The corresponding slcohol (0.01 mole) was
added 1o the reaction mixture and reffuxing was continued for 3
hours. The solvent was evaporated and the residue was purified
by thin layer chromatography, The spectral data for compound
10a (R = EH, Ry = CHj) is given as an example; ir (potassium
bromide): 1740 cm! (C=0Y; IH-nmr (deuteriochloroform): 3.82
(s, 3, O-Cl5). 4.22 (s, 3H, N-CI1,), 6.99 (d, 1H, lis-imidazole,
I=1MHz), 7.16 (d, 1IL I4-imidazole, J = [ Hz), 8.05-7.43 (m,



Sep-Oct 1997

411, Is 5 7 g-quinoline), 8.78 (s, 111, Hy-quinoline); ms: m/z (%)
282 (M*, d(n), 249 (100), 223 (28), 208 (43), 196 (30).

Anal. Calcd. for CISHIQN-iOZ: C. ﬁ‘}ﬂ:‘. H.. 496; N, 19.86.
Found: C, 63.68; H, 4.76; N, 19.54.

2-(1-Methyl-2-imidazolylxuinolin-4-amines 13a-c.

Compounds 13a-¢ were prepared by lhe following general pro-
cedure.

A solution of 2-(1-methyl-2-imidazolyl)quinoline-4-carbamic
acid (-butyl ester, 10e,h,], in excess concentrated hydrochloric acid
was heated for 2 days. The hydrochloric acid was evaporated under
reduced pressure and the residue was made alkaline by sodium
hydroxide solution and extracted with chloroferm. The organic
extract was ¢vaporated and crystallized from methanol. The spec-
tral data of compound [3a is given as an example; ir (polassium
bromide): 3408, 3330 (NH;), 3240 {NH), 1650 cor! (NHp): I-
nmr {deuteriochloroform): 4.28 {s, 3k, N-CHj; imidazoie), 7.00 (d,
IH, Hg-imidazole, J = 1.1 Hz), 7.13 (d, 1H, H,-imidazole, T= 1.1
Hz), 7.59 (s, IH, Hy-quinoline), 8.02-7.35 (m, 4H, Hs 4 7 g-quino-
line); ms: miz (%), 224 (M*, 70), 223 (1003, 170 (14).

Anal. Cacld. for Cj3H 3Ny C, 69.64; H, 5.36; N, 25.00,
Found: C, 69.94; H, 5.63; N, 2531.

N-[2-{Dialkylamino)ethyi]-2-(1-methyl-2-imidazolyl)quinoline-
4-amines 14a-¢.

Compounds 14a-c were prepared by the following procedure:
To a stirring solution of 13a-¢ (2 mmoles) in dimethylformamide
{10 ml) was added freshly distilled 2-{(dialkylamino)ethy! chlo-
fide (10 ml). The mixture was kept at 120° for 14 hours. The
mixture was made alkaline with aqueous sodium hydroxide and
continuously extracted with chloroform. The organic extract was
evaporated and the residue was purified by thin layer chromatog-
raphy lo give 14u-c (yield 12-25%). The spectral data for com-
pound 14e is given as an example; ir (potassium bromide): 3320
(NH), 3210 (NH), 3120 (aromatic), 1645 cm! {NH-bending);
'H-nmr (deuteriochloroform): 0.8% (. 6H, CH;). 2.46 (g, 4H,
CH5), 2.58 (s, 3H, CH;-quincline). 2.80 (1, 2H, CH;NEL), 4.05
(s. 3H, CHj-imidazole). 4.34 (L, 2H, CH,NH), 7.35 (d, 111, Hs-
imidazole; I = 2 Hz), 7.55 (dd, 1H, H7-quinaline; I; g = 8.4 Hz,
Is7=2 Hz). 7.62 (d, 1H, H4-imidazole, J = 2 Hz), 7.65 (s, 1H,
Hs-quinoline), 7.78 (d. 1H, Hg-quinoline, J; ; = 8.4 Hz), 7.96 (s,
IH, Hs-quineline); ms: m/z (%) 251 (8), 237 (100), 224 (70}, 184
(18), 99 (10), 86 (95), 58 (10).

Angl. Caled. for CygH3Ng: C, 71.22; H, 8.01; N, 20.77.
Found: C, 71.15; H, 8.21; N, 20.54.
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