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Two efficient strategies for solution-phase parallel synthesis of libraries of quinoline derivatives are described.
The first synthetic pathway features the Pfitzinger reaction of isatin with diethyl malonate and sulfochlorination
of the resulting 2-oxo-1,2-dihydroquinoline-4-carboxylate followed by generation of sulfonamide library.
The second strategy employs the unusual behavior of 5-sulfamoylisatins in Pfitzinger reactions, which results
in formation of 6-sulfamoyl-4-carboxyquinolines instead of the anticipated 2-oxo-1,2-dihydroquinoline
structures. The obtained carboxylates appeared to be convenient synthetic intermediates for the generation
of the corresponding carboxamide libraries. Using these reagents, the parallel solution-phase synthesis of
more than 500 substituted quinoline and 2-oxo-1,2-dihydroquinoline derivatives has been accomplished on
the 50-100-mg scale. Simple manual techniques for parallel reactions using special CombiSyn synthesizers
were coupled with easy purification procedures to give high-purity final products. The scope and limitations
of the developed approaches are discussed.

Introduction $3 R®
|
. . . . . O N<
Combinatorial synthesis of small organic molecules using 0,0 R 0 0 O Noge
solid- and liquid-phase approaches has evolved in the past RZ _s. R s
_ AN \N/ 2
few years to become a powerful tool for the rapid develop- Y .1
ment of novel lead compounds and for the optimization of N o) R NG

therapeutic efficacy.Among the broad range of templates,
heterocyclic scaffolds represent the most promising mol-
ecules as lead structures for the discovery of novel Symhetlcfonyl)-z-oxo- 1,2-dihydroguinoline-4-carboxamide and 6-(ami-

5 . . .
drugs:. In part_'CU|_ar’ 4'Carboxy'_SUbSt'tUted quinolines an(_j nosulfonyl)-quinoline-4-carboxamid® derivatives synthesized in
1,2-dihydroquinolines, present in the core of many physi- this work.

ologically active agents, display interesting therapeutic

properties. Such compounds have been shown to inhibitpharmacodynamic parameters. The efficient introduction of
several enzymes as well as to modulate the activity of many this group is a topic of growing interest in organic chemistry
receptors. Thus, various quinoline-4-carboxamide derivatives These recent examples have prompted us to explore
were described as physiologically active compounds with a 6-(aminosulfonyl)-quinoline-4-carboxamide and 6-(amino-

A B
Figure 1. Combinatorial libraries of N-substituted 6-(aminosul-

wide range of potential pharmaceutical applicati®i®ib- sulfonyl)-2-oxo-1,2-dihydroquinoline-4-carboxamide phar-
stituted 2-oxo-1,2-dihydroquinoline-4-carboxamides were macophoric scaffolds in a combinatorial format as promising
reported as strong antagonists of tachykinin ,N#td NK sources of bioactive molecules. These scaffolds are perfectly

receptors, potentially useful as analgesic and antiarthritic suited for combinatorial library generation because they have
agents, and 1-alkylated 1,2-dihydroquinoline-4-carboxylic rigid cores that possess up to three sites for the incorporation
acids were described as antagonists of serotonin 5-HT of diversity. In this paper, we describe the results of our
NMDA, and AT, receptors.Several 6-aminosulfonyl-2-oxo- ~ Systematic studies in the area of parallel solution-phase
1,2-dihydroquinolines which display neuroprotective, anti- synthesis and characterization of combinatorial libraries of
stroke and anticancer activityvere described. The latter N-substituted 6-(aminosulfonyl)-2-oxo-1,2-dihydroquinoline-
examples are of particular interest for our study. The 4-carboxamideA and 6-(aminosulfonyl)-quinoline-4-car-
sulfonamide moiety is an attractive functional group in boxamideB derivatives (Figure 1).
medicinal chemistry, since there is the potential to design ~Synthesis of 6-(Aminosulfonyl)-2-oxo-1,2-dihydroquin-
novel peptidomimetics with improved pharmacokinetic and oline-4-carboxylates. As part of our ongoing studies of
chemistry of substituted 2-oxo-1,2-dihydroquinolines, we

* Corresponding author. Phone: (858) 794-4860. Fax: (858) 794-4931. €Xplored two alternate approaches to the synthesis of 2-oxo-
E-mail: av@chemdiv.com. 1,2-dihydroquinoline-4-carboxylatés which serve as gen-
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Scheme 1. Synthesis of 6-(Aminosulfonyl)-2-oxo-1,2-dihydroquinoline-4-carboxylates.
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approach to these structures includes generation of 5-sul- ructure ield. % LCMS m/z, - Purity (UV,
famoylisatins2 from isatin1 followed by Pfitzinger reactich ' (M+1)  254nm), %
with diethyl malonate. The alternate strategy involves e —
Pfitzinger reaction of isatirl with diethyl malonate. The H,CV\J«\SI;CEV\AL

. . 6a o N 60 353 96
resulting carboxylaté can be further converted into 6-sul- o

H

famoyl derivatives via the corresponding chlorosulfortate

Pfitzinger reaction of isatins with--methylene carbonyl SOV &
compounds is widely used for the synthesis of physiologi-  ¢b ch\/\/o;s& 55 381 95
cally active derivatives of substituted quinoline-4-carboxylic LA
acids® For example, the interaction of various substituted g, o o
derivatives of isatin with diethyl malonate under the con- O/'LZS" N 5 165 97
ditions of Pfitzinger reaction leads to the formation of v Yo
the corresponding 2-oxo-1,2-dihydroquinoline-4-carboxylic
acids? Recently, we described the Pfitzinger reaction of Qe Y™
5-sulfamoylisatins with acetone, methyl aryl ketones, methyl J \Q}lo 75 323 %
heteroaryl ketones, cyclohexanone, and acetoacetic acid N
esters? O L, ox o

The key intermediates in the first synthetic strategy are ¢ ZZS[@?&L © 337 97
N-substituted 5-sulfamoylisatird Recently, we described N Yo
a convenient synthetic way to prepare these compounds e
which involves sulfochlorination of isatin followed by U o
reaction of the resulting chlorosulfonate with various primary fﬁiﬁ 78 31 97
and secondary aminésHowever, our attempts to obtain L
the carboxylate6 using the Pfitzinger reaction of the o o
corresponding N-substituted 5-sulfamoylisa@ngith diethyl 6 HJCQO\,S& ' 351 o8
malonate were unsuccessful. Thus, 6-sulfamoylquinoline-4- No
carboxylic acid3 was isolated as the major product instead "
of the anticipated 2-oxo-1,2-dihydroquinoline-4-carboxylic Q o oy
acid6. These observations are consistent with our recent data  6h wﬁ& 65 351 97
about an unusual behavior of 5-sulfamoylisatin in its interac- Noo

tion with diethyl malonate in ethané.More generally, we o on

have observed that the presence of electron-withdrawing . 95& 365 o5
substituents in position 5 of isatin moiety increases the we” o %

susceptibility of the isatin carbonyl group to nucleophilic '
attack and, thus, facilitates the formation of various reactive
intermediates. The subsequent reactions of these intermedi- | ) )

ates are kinetically controlled and are often favorable over & Similar synthetic approach to prepare various chlorosul-
the classical Pfitzinger pathway. fonate derivatives of isatit:'*

Therefore, we directed our effort to the alternate strategy. ~Chlorosulfonate5 was a convenient intermediate for
As a starting compound, we used ethyl 2-oxo-1,2-dihydro- synthesis of the desired 2-oxo-1,2-dihydroquinoline-4-car-
quinoline-4-carboxylatd, readily synthesized from isatih boxylates6a—k. The reaction between equimolar amounts
and diethyl malonate using the standard Pfitzinger scHéme. of chlorosulfonate5 and a variety of acyclic and cyclic
Chlorosulfonate5 was synthesized by reacting with aliphatic amines in the presence of NaOH proceeded at room
chlorosulfonic acid. The reaction proceeded at60 °C to temperature. Treatment of the reaction mixture with an excess
smoothly afford the desired product in 70% yield. We used of NaOH/EtOH, followed by filtration and acidification, gave
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Table 2. 6-Sulfamoylquinoline-4-carboxylic Acids
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LCMS m/z, Purity (UV,
structure yield, %
(M+1) 254 nm),® %
method A method B
\ N
3a V”gﬁ@% 41 15 309 96
7
30 335 97

Oy OH
Vs
3b NN 40
P

aFor method A.

Scheme 2. Synthesis of
6-Sulfamoylquinoline-4-carboxylates.
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individual sulfonamide$a—k in good yields (56-80%) and
purity (Table 1).

The structures of compoun@s—k were established by a
combination of elemental analyses and mabk,and *C

ing N-substituted sulfamoylisatird with diethyl malonate

in the presence of ethanol under the conditions of the
Pfitzinger reaction (Scheme 2, method A), instead of the
anticipated 6-sulfamoyl-2-oxo-1,2-dihydroquinoline-4-car-
boxylic acids6 (Scheme 1). The structures of the reaction
products3ab were established by NMR studies, including
HMBC and HMQC correlation$t On the basis of the
dynamic LC/MS analysis of the reaction mixture and analysis
of reactions with isotopically labeled reagents, we hypoth-
esized a possible mechanism for the observed transformations
(Scheme 3). In the first step, 5-sulfamoylisatibhendergo
alkali-mediated hydrolysis leading to its ring-opened form

NMR spectroscopy. A series of NOE difference experiments 7. The product of hydrolysis reacts with ethanol under strong
provided full information about the substitution patterns. For basic conditions yielding hemiacet®l The intermolecular
example, for compoun@e, the key experiment enabled us conversions within the hemiacetal lead to acetaldehyde and
to assign all four protons of the quinolin-2-one ring by a anions9 and10. Acetaldehyde reacts in situ with the open-
single NOE difference spectrum. In this experiment, we chain hydrolyzed forms of isatif to afford 4-carboxyquino-
observed the positive NOEs between the H-8 proton and H-7lines 3. This condensation proceeds more rapidly than the
and H-1 protons, which are consistent with the suggestedcompetitive classical Pfitzinger reaction, and therefore, the
molecular structure (see Supporting Information). products of condensation af with malonate, 2-oxo-1,2-
Synthesis of 6-Aminosulfonylquinoline-4-carboxylates.  dihydroquinoline-4-carboxylic acids, are not formed.
6-Sulfamoylquinoline-4-carboxylic acida,b (Table 2) were To experimentally confirm the suggested mechanism, we
isolated as the major products of reaction of the correspond-performed reactions of N-substituted sulfamoylisafingth

Scheme 3.Mechanism of Conversion of 5-Sulfamoylisatins into 6-Sulfamoylquinoline-4-carboxylic Acids.
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Figure 2. Representative examples of amines used as building blocks in the reactions witBaloidsd 6a—k.

Scheme 4. Synthesis of Carboxamide Libraries.
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isotopically labeled reactants. In full accordance with our 90% yields. Alternatively, carboxamides3{1—58} could

hypothesis, upon the reaction Bfwith C-ethanol under  be obtained via the reaction of amines HIRR with the

the described conditions, we observed the formatiol@f corresponding acid chloridek{1—-58} that were formed

labeled product$! We also studied the reaction a@fwith upon the reaction of acid3ab with POCE.

13H,(CO,EL), in the presence of unlabeled ethanol. On the  The lactim-lactam tautomeric conversions within the

basis of results of NMR spectroscopy, & atoms were  2-oxo-1,2-dihydroquinoline scaffold complicate the amide

incorporated into the structure of the final product. formation mediated by strong coupling reagents, such as
The same carboxylate®a,b can also be obtained using SOCh and POG]. Therefore, we used an alternate synthetic

the reaction of 5-sulfamoylisatins with acetaldehyde (Schemeapproach to amide$5{1—-48G, which were obtained by

2, method B). The microwave-assisted reaction conditions the reaction of carboxylaté&a—k with primary and second-

in the presence of aqueous KOH were found to be optimal ary amines via CDI-mediated (CDN,N'-carbonyldiimida-

for this transformation. However, the yields were only low zole) activation of the carboxylate group. The reactive

to moderate (1530%), which probably reflects the afore- imidazolide intermediated4a—k were obtained upon the

mentioned complication of the reactions of 5-sulfamoylis- treatment of acid$a—k with CDI in dimethylformamide

atins. On the basis of these observations, pathway A is theand used in the reaction with amines H¥R without

method of choice for the synthesis of 6-sulfamoylquinoline- purification. Due to relatively mild reaction conditions (75

4-carboxylates. 80°C, 8 h), easy separation procedures and high yields (60
Synthesis of Amide Libraries. Carboxylates3ab and 80%), the described reaction scheme can be used in high-

6a—k are useful precursors for synthesis of the corresponding throughput combinatorial format.

carboxamide libraries (Scheme 4). Reaction3afo with The representative examples of primary and secondary
primary and secondary amines HKNR in methanol pro- amines used in the described transformations are shown in
duced the corresponding ammonium salt§1—58} in high Figure 2. Several arbitrary examples of compounds from
yields (90-95%). On treatment with POgCbr SOC} or libraries13{1—-58} and15{1—-480 are shown in Figure 3.

heating at reflux in toluene with a catalytic amount of TSOH Al final amides within the two seried andB are stable
and azeotropic removal of water, these ammonium salts werecrystalline compounds that were characterized by LC/MS
converted into the corresponding amid&§1—58} in 20— and'H NMR spectroscopy. The spectral data gave satisfac-
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Figure 3. Examples of amides of general formudaandB synthesized in this work.

tory results consistent with the suggested molecular struc-LC/MS spectra were recorded with a PE SCIEX API 150EX

tures. The protons of the 2-oxo-1,2-dihydroquinoline and

liquid chromatograph equipped with a UV detectoy£ 215

quinoline structures synthesized in this work are sometimesand 254 nm) and using a§xolumn (100x 4 mm). Elution
concealed by other signals, but usually clearly observed in started with water and ended with acetonitrile/water (95:5,

the range of 6.60-9.30 ppm. The formation of carboxa-

v/v) and used a linear gradient at a flow rate of 0.15 mL/

mides from the corresponding acids usually causes a definitemin and an analysis cycle time of 25 min. According to LC/

upfield shift of 0.48-0.52 ppm for the H-3 and H-5 signals
for the 2-oxo-1,2-dihydroquinoline series and the more
substantial shift of 0.720.89 ppm for the H-3 and H-5

MS data, all the synthesized compounds have pur$%.
All solvents and reagents were obtained from commercial
sources and used without purification. Isdtiwas purchased

signals for the quinoline series; the other protons are notfrom Aldrich. Amines shown in Figure 2 were purchased

substantially influenced by the aei@mide conversion. The
N—H protons of the 2-oxo-1,2-dihydroquinoline scaffold
are seen as broad singlets @t12.25-12.31 ppm. As

from Acros Organics, Aldrich, or ChemDiv. N-Substituted
5-sulfamoylisatin® were prepared by reaction of isatin with
chlorosulfonic acid, followed by reaction of the resulting

expected, these signals disappear in the spectra of compoundshlorosulfonate with the corresponding amines, as reported
from the quinoline series. The described signals can be usedn our recent articlé® Ethyl 2-oxo-1,2-dihydroquinoline-4-

for identification of the synthesized compounds.

Conclusion

carboxylatet was prepared from isatin and diethyl malonate
as reported?

The parallel liquid-phase reactions were performed using
An efficient synthetic route was developed for the com- a laboratory synthesizer “CombiSyn-012000"!> which

binatorial synthesis of N-substituted 6-(aminosulfonyl)-2- provides some advanced opportunities for high-throughput
oxo-1,2-dihydroquinoline-4-carboxamide and 6-(aminosul- solution-phase combinatorial synthesis. All the workup,
fonyl)quinoline-4-carboxamide libraries in solution. In all of isolation, purification and analytic procedures were carried
the reactions investigated, the corresponding libraries wereout using a proprietary technology platform, which includes
generated with low levels of impurities using standard all the equipment required for parallel synthesis of large
laboratory techniques. Product yields varied according to combinatorial libraried® The microwave instrument used

reactant structures, but in most cases, the desired productsvas a commercial household microwave oven (Moulinex

were obtained in good-to-high yields. Biological evaluation
of these libraries is currently in progress.

Experimental Section
General Information. Melting points ¢C) were measured

with a Koeffler melting point apparatus and are uncorrected.

Thin-layer chromatography (TLC) was performed on alu-
minum sheets precoated with silica gel (Merck, Kieselgel
60 F-254).'H NMR spectra were recorded on a Bruker
AMX-400 or Varian spectrometer in DMS@s using TMS

as an internal standard (chemical shifts in parts per million).

FM1935G, frequency: 2450 MHz).

Ethyl 6-(Chlorosulfonyl)-2-oxo-1,2-dihydroquinoline-
4-carboxylate 5.Ethyl carboxylate4 (54 g, 0.25 mol) was
added portionwise to chlorosulfonic acid (300 mL). The
reaction mixture was stirred at room temperaturelft and
then at 56-60 °C for 5 h. The reaction mixture was poured
onto ice, and the formed precipitate was filtered off, washed
with water, and dried in vacuo. The product was recrystal-
lized from glacial acetic acid to give pure 6-chlorosulfonate
5 (55 g, 70%). mp 142144 °C. *H NMR (DMSO, 400
MHz): 6 1.33 (t,J = 7.1, Hz 3H, CH), 3.02 (q,J = 6.7
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Hz, 2H, CH), 7.12 (s, 1H, ArH), 7.60 (d) = 8.7 Hz, 1H,
ArH), 7.83 (d,J = 8.7 Hz, 1H, ArH), 8.89 (s, 1H, ArH),
12.6 (br s, 1H, NH).

General Procedure for the Synthesis of 2-Oxo-1,2-
dihydro-6-sulfamoyl-4-carboxylic Acids 6a—k. A mixture
of chlorosulfonates (1.58 g, 5 mmol), amine HNTR? (6 carboxamidel5{ 1-48C in 60—80% vyield.
mmol), NaOH (0.24 g), and water (25 mL) was stirred at  N-[2-(3,4-Diethoxyphenyl)ethyl]-6-[(2-ethylpiperidin-1-
room temperature for 3 h. NaOH (0.48 g, 12 mmol) and yl)sulfonyl]-2-oxo-1,2-dihydroquinoline-4-carboxamide
EtOH (25 mL) were added, and the reaction mixture was 15{1}. mp 202-204°C.*H NMR (400 MHz)¢é (ppm): 0.89
heated at reflux for 1 h. The solvent was evaporated, the (t, J = 7.3 Hz, 5H, CHCH), 1.1-1.8 (m, 8H, 4CH), 1.4
crude residue was dissolved in water (15 mL), and the (s, 6H, 2CH OCH,CHj3), 1.45 (q,J = 7.3 Hz, 5H, CH-
resulting solution was acidified by addition of 20%3%0, CHy), 2.8 (t,J = 5.8 Hz, 2H, CH), 3.6 (d,J = 5.8 Hz, 2H,
until pH 5 was reached. The formed precipitate was filtered CH,), 3.8 (9,J = 5.9 Hz, 1H, CH), 4.1 (m, 4H, 2C}), 6.55
out, washed with water, and recrystallized from ethanol to (s, 1H, ArH), 6.7 (m, 3H, ArH), 7.49 (d) = 8.7 Hz, 1H,

1l4a—k (5 mL) and a solution of amine HNR* in dry DMF

(3 mL) were loaded. The reaction mixture was stirred at 75
80 °C for 8 h and then cooled to room temperature. Water
(50 mL) was added, and the formed precipitate was filtered
out and recrystallized from ethareDMF to afford pure

afford acid6a—k in 50—80% vyield.
2-0Ox0-6-(piperidin-1-ylsulfonyl)-1,2-dihydroquinoline-
4-carboxylic Acid 6e.mp 222-224°C. H NMR (DMSO,
400 MHz): 6 (ppm) 1.4-2.9 (m, 10H, 5CH), 7.1 (s, 1H,
ArH), 7.51 (d,J = 8.7 Hz, 1H, ArH), 7.75 (dJ = 8.7 Hz,
1H, ArH), 8.72 (s, 1H, ArH), 12.4 (s, 1H, NH}3C NMR
(Varian, 75 MHz): 6 26.2 (2C, piperidin), 25.2 (3C,

piperidin), 54.7 (HC*—N—C%H,), 116.2, 118.0, 126.1, 126.3,

ArH), 7.8 (d,J = 8.7 Hz, 1H, ArH), 8.3 (s, 1H, ArH), 8.7
(t, J= 6.4 Hz, 1H, CONH), 11.7 (s, 1H, NH). LC/M8vz
556 (M + 1).
6-(Azepan-1-ylsulfonyl)-2-oxoN-(pyridin-3-ylmethyl)-
1,2-dihydroquinoline-4-carboxamide 1%2}. mp 341-343
°C.*H NMR (400 MHz): ¢ 1.5-1.7 (2s, 8H, 4CH), 3.2 (1,
J=5.7 Hz, 4H, 2CH), 4.50 (d,J = 5.2 Hz, 2H, CH), 6.7
(s, 1H, ArH), 7.2-7.3 (t,J = 6.0 Hz, 1H, ArH), 7.49 (d)

129.1, 130.1, 140.4, 142.0, 161.6, 166.2 (10C, arom). LC/ = 8.7 Hz, 1H, ArH), 7.71 (m, 2H, ArH), 7.75 (d] = 8.7

MS mvz 337 (M + 1).
6-[(4-Methylpiperidin-1-yl)sulfonyl]-2-oxo-1,2-dihydro-
quinoline-4-carboxylic Acid 6f. mp 316-319°C.H NMR
(DMSO, 400 MHz): 6 (ppm) 0.9 (s, 3H, Ch), 1.21 (t,J =
5.4 Hz, 3H), 1.7 (dJ = 6.8 Hz, 2H), 2.21 (tJ = 7.2 Hz,
2H), 3.60 (d,J = 6.8 Hz, 2H), 7.05 (s, 1H, ArH), 7.5 (d,
= 8.5 Hz, 1H, ArH), 7.7 (dJ = 8.5 Hz, 1H, ArH), 8.7 (s,
1H, ArH), 12.4 (s, 1H, NH)2*C NMR (Varian, 75 MHz):
0 21.9 (CHs), 29.1 (HC—CHj), 33.3 (HLC3—CH—C®Hy),

64.4 (HC*~N—C°Hp), 116.0, 117.1, 126.2, 126.9, 129.3,

129.4, 140.6, 142.6, 162.5, 166.5 (10C, arom). LC/iM3
351 (M + 1).
6-[(3-Methylpiperidin-1-yl)sulfonyl]-2-oxo-1,2-dihydro-
quinoline-4-carboxylic Acid 6g. mp 342-343°C.'H NMR
(DMSO, 400 MHz)é (ppm): 0.91 (s, 3H, Ck), 0.97 (t,J
= 7.0 Hz, 1H), 1.5-1.8 (m, 4H), 1.92 (tJ = 5.7 Hz, 1H),
2.21 (t,J = 5.8 Hz, 1H), 3.5 (tJ = 2.5 Hz, 2H), 7.07 (s,
1H, ArH), 7.51 (d,J = 8.5 Hz, 1H, ArH), 7.7 (dJ = 8.5
Hz, 1H, ArH), 8.71 (s, 1H, ArH), 12.3 (s, 1H, NHJC NMR
(Varian, 75 MHz): 6 19.2 (CHa), 26.0 (CH,—CH,—N),
31.2 (HG—CHg), 33.2 (N-CH,—CH(CHs)—CB®H,), 56.3

(HoC5—N—C°Hy), 115.8, 117.2, 127.6, 127.7, 129.7, 130.0,

140.8, 141.4, 161.5, 165.3 (10C, arom). LC/M& 351 (M
+ 1).

General Procedure for the Synthesis of 2-Oxo-1,2-
dihydroquinoline-4-carboxamides 1§1—-48G. 1,1-Car-

Hz, 1H, ArH), 8.2 (s, 1H, ArH), 8.4 (s, 1H, ArH), 9.35 d,
= 5.8 Hz, 1H, CONH). LC/MSWz 441 (M + 1).

N-(2-Phenylethyl)-6-(azepan-1-ylsulfonyl)-2-oxo-1,2-di-
hydroquinoline-4-carboxamide 1§3}. mp 296-297 °C.
H NMR (400 MHz): 6 1.5-1.7 (2s, 8H, 4CH), 2.9 (t,J =
7.0 Hz, 2H, CH), 3.2 (t,J = 5.5 Hz, 4H, 2CH), 3.50 (q,J
= 5.7 Hz, 2H, CH), 6.62 (s, 1H, ArH), 7.27.3 (m, 5H,
ArH), 7.50 (d,J = 8.6 Hz, 1H, ArH), 7.75 (dJ = 8.6 Hz,
1H, ArH), 8.25 (s, 1H, ArH), 8.80 ( = 6.9 Hz, 1H, ONH),
12.0 (s, 1H, NH). LC/MSWz 454 (M + 1).

N-(4-Methoxybenzyl)-2-oxo-6-(pyrrolidin-1-ylsulfonyl)-
1,2-dihydroquinoline-4-carboxamide 1%4}. mp 330-332
°C, *H NMR (400 MHz): 6 1.7 (t,J = 4.1 Hz, 4H, 2CH),
3.15 (t,J=7.2 Hz, 4H, 2CH), 3.8 (s, 3H, CH), 4.4 (t,J =
5.9 Hz, 2H, CH), 6.65 (s, 1H, ArH), 6.9 (dJ = 8.5 Hz,
2H, ArH), 7.3 (d,J = 8.5 Hz, 2H, ArH), 7.51 (d,J = 8.7
Hz, 1H, ArH), 7.82 (dJ = 8.7 Hz, 1H, ArH), 8.26 (s, 1H,
ArH), 9.21 (t,J = 6.5 Hz, 1H, CONH), 12.2 (s, 1H, NH).
LC/MS m/z 442 (M + 1).

6-{ [Butyl(ethyl)amino]sulfony!}-N-{2-[4-(2-fluorophe-
nyl)piperazin-1-yllethyl}-2-oxo-1,2-dihydroquinoline-4-
carboxamide 155}. mp 248-250 °C. *H NMR (400
MHz): 6 0.78-1.49 (t,J = 6.2 Hz, 5H, CHCHs), 0.8-1.5
(q,J = 6.2 Hz, 5H, CHCH), 2.6 (t,J = 6.5 Hz, 2H, CH),
2.70 (s, 4H, 2Ch), 3.01 (s, 6H, 3CH), 3.18 (d,J = 7.0 Hz,
2H, CH,), 3.5 (d,J = 5.5 Hz, 2H, CH), 6.68 (s, 1H, ArH),

bonyldiimidazole (49.4 g, 305 mmol) was added portionwise 6.8=7.00 (m, 4H, ArH), 7.48 (dJ = 8.5 Hz, 1H, ArH),
to a solution of acidda—k (300 mmol) in DMF (100 mL). 7.78 (d,J = 8.5 Hz, 1H, ArH), 8.3 (s, 1H, ArH), 8.61 (s,
The resulting mixture was stirred at room temperature for 1H, CONH), 12.31 (s, 1H, NH). LC/M&Vz 558 (M + 1).
10 min and then at 8090 °C for 3 h to accomplish the N-(2-Ethoxybenzyl)-6-[(2-ethylpiperidin-1-yl)sulfonyl]-
conversion of the initial acids into the corresponding imi- 2-oxo-1,2-dihydroquinoline-4-carboxamide 166}. mp 170~
dazolide derivatived4a—k. The mixture was cooled to room  172°C, *H NMR (400 MHz): 6 0.87-0.89 (g, 3H,J = 4.6
temperature, and DMF was added until the total volume was Hz, CHs), 1.46 (t,J = 7.4 Hz, 3H, CH), 1.46-1.48 (t, 2H,
500 mL. All subsequent parallel reactions were performed J= 4.6 Hz, CH), 3.6 (d,J= 3.2 Hz, 2H, CH), 3.8 (9, =
using a laboratory synthesizer, CombiSyn-012-3000. In each5.4 Hz, 1H, CH), 4.1 (q) = 7.4 Hz 2H, CH), 4.5 (d,J =
individual reaction unit, the freshly prepared solution of 5.8 Hz, 2H, CH), 6.66 (s, 1H, ArH), 6.9 (m, 2H, ArH), 7.2
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(m, 2H, ArH), 7.48 (d,J = 8.7 Hz, 1H, ArH), 7.8 (dJ =
8.7 Hz, 1H, ArH), 8.3 (s, 1H, ArH),), 9.00 (11 = 6.7 Hz,
1H, CONH), 12.2 (s, 1H, NH). LC/M3n/z 498 (M + 1).
N-(seeButyl)-6-[(2-ethylpiperidin-1-yl)sulfonyl]-2-oxo-
1,2-dihydroquinoline-4-carboxamide 1%7}. mp 282-283
°C.*H NMR (400 MHz): 6 0.89-0.91 (t,J = 6.0 Hz, 6H,
2CHg), 1.13 (s, 1H, CH), 1.2-1.9 (m, 8H, 4CH), 1.45-
1.47 (g9,J = 6.0 Hz, 4H, 2CH), 3.8 (q,J = 5.8 Hz, 1H,
CH), 6.52 (s, 1H, ArH), 7.5 (d) = 8.7 Hz, 1H, ArH), 7.79
(d,J=8.7 Hz, 1H, ArH), 8.28 (s, 1H, ArH), 8.7 (1 =7.1
Hz, 1H, CONH), 12.2 (s, 1H, NH). LC/M&Vz 420 (M +
1).
6-(Azepan-1-ylsulfonyl)N-cyclohexyl-2-oxo-1,2-dihy-
droquinoline-4-carboxamide 15 8}. mp 302-304 °C. *H
NMR (400 MHz): 6 1.1-1.48 (m, 6H, 3CH), 1.5-1.7 (2s,
8H, 4CH), 1.71 (d,J = 7.3 Hz, 2H, CH), 2.01(d,J = 7.3
Hz, 2H, CH), 3.19 (t,J = 5.5 Hz, 4H, 2CH), 3.8 (m, 1H,
CH), 6.71 (s, 1H, ArH), 7.49 (dJ = 8.3 Hz, 1H, ArH),
7.70 (d,J = 8.3 Hz, 1H, ArH), 8.39 (s, 1H, ArH), 8.61 (d,
J = 5.6 Hz, 1H, CONH). LC/MSWz 432 (M + 1).
6-(Azepan-1-ylsulfonyl)N-2,3-dihydro-1,4-benzodioxin-
2-yl-2-0x0-1,2-dihydroquinoline-4-carboxamide 169}. mp
301-302 °C, *H NMR (400 MHz): 6 1.51-1.7 (2s, 8H,
4CH,), 3.20 (t,J = 5.5 Hz, 4H, 2CH), 3.56 (m, 2H, CH),
3.71 (m, 2H, CH), 4.11 (m, 1H, CH), 4.43 (d) = 5.4 Hz,
2H, CH,), 6.65 (s, 1H, ArH), 6.756.83 (m, 4H, ArH), 7.48
(d, J = 8.7 Hz, 1H, ArH), 7.76 (dJ = 8.7 Hz, 1H, ArH),
8.31 (s, 1H, ArH), 9.11 (d) = 5.7 Hz, 1H, CONH). LC/
MS nvz 484 (M + 1).
2-Oxo0-N-(2-pyrrolidin-1-ylethyl)-6-(pyrrolidin-1-ylsul-
fonyl)-1,2-dihydroquinoline-4-carboxamide 1§10}. mp
298-220 °C. 'H NMR (400 MHz): 6 1.7 (s, 8H, 4CH)),
2.6 (s, 4H, 2CH), 2.7 (s, 2H, CH), 3.21 (s, 4H, 2CH), 3.4
(9,J=5.7 Hz, 2H, CH), 6.71 (s, 1H, ArH), 7.5 (d) = 8.3
Hz, 1H, ArH), 7.80 (dJ = 8.3 Hz, 1H, ArH), 8.29 (s, 1H,
ArH), 8.70 (t,J = 5.9 Hz, 1H, CONH), 12.25 (s, 1H, NH).
LC/MS m/iz 419 (M + 1).
N-Allyl-2-ox0-6-(pyrrolidin-1-ylsulfonyl)-1,2-dihydro-
quinoline-4-carboxamide 1%11}. mp 313-315 °C, H
NMR (400 MHz): 6 1.76 (s, 4H, 2ChH), 3.8 (t,J= 5.7 Hz,
2H, CHp), 4.09 (d,J = 5.2 Hz, 2H, CH), 4.22 (d,J = 5.6
Hz, 4H, 2CH), 4.84 (m, 1H, CH), 6.65 (s, 1H, ArH), 7.51
(d,J = 8.2 Hz, 1H, ArH), 7.82 (dJ = 8.2 Hz, 1H, ArH),

8.22 (s, 1H, ArH), 9.31 (s, 1H, CONH), 12.3 (s, 1H, NH).

LC/MS m/z 362 (M + 1).
N-(2-Furylmethyl)-2-o0x0-6-(pyrrolidin-1-ylsulfonyl)-
1,2-dihydroquinoline-4-carboxamide 1%12}. mp 327329
°C.1H NMR (400 MHz): 6 1.7 (s, 4H, 2CH), 3.13 (s, 4H,
2CHy), 4.45 (s, 2H, CH), 6.35 (d, 2H, ArH), 6.67 (s, 1H,
ArH), 7.49 (d,J = 8.4 Hz, 1H, ArH), 7.51 (d, 1H, ArH),
7.83 (d,J = 8.4 Hz, 1H, ArH), 8.22 (s, 1H, ArH), 9.30 (s,
1H, CONH), 12.21 (s, 1H, NH). LC/M®&Vz 402 (M + 1).
6-[(Dibutylamino)sulfonyl]-2-oxo-N-(3-phenylpropyl)-
1,2-dihydroquinoline-4-carboxamide 1%13}. mp 255-256
°C.H NMR (400 MHz): 6 0.92 (s, 6H, 2CH), 1.41—1.44
(m, 8H, 4CH), 1.70-1.82 (dd,J = 8.8 Hz, 2H, CH), 2.21
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ArH), 8.22 (s, 1H, ArH), 8.61 (dJ = 6.7 Hz, 1H, CONH),
12.3 (s, 1H, NH). LC/MSWz 498 (M + 1).

N-(3-Cyclohex-1-en-1-ylpropyl)-6-[(dibutylamino)sul-
fonyl]-2-oxo-1,2-dihydroquinoline-4-carboxamide 1$14}.
mp 255-256 °C. *H NMR (400 MHz): 6 0.92 (s, 6H,
2CHg), 1.41 (s, 8H, 4Ch), 1.70-1.82 (dd,J = 5.8 Hz, 2H,
CHy), 2.21 (s, 3H, CH), 2.61 (m, 2H, CH), 3.07 (s, 4H,
2CHp), 4.11 (m, 1H, CH), 6.68 (s, 1H, ArH), 7.65.32 (m,
5H, ArH), 7.49 (d,J = 8.7 Hz, 1H, ArH), 7.83 (dJ = 8.7
Hz, 1H, ArH), 8.22 (s, 1H, ArH), 8.61 (d] = 6.3 Hz, 1H,
CONH), 12.3 (s, 1H, NH). LC/MSwz 498 (M + 1).

N-{2-[Benzyl(methyl)amino]ethyl} -6{ [butyl(ethyl)ami-
noJsulfonyl}-2-oxo-1,2-dihydroquinoline-4-carboxamide
15{15}. mp 206-208°C. *H NMR (400 MHz): 6 0.8-1.1
(t, J = 8.7 Hz, 3H, CHy), 1.5-1.54 (q,J = 7.1 Hz, 2H,
CHy), 2.2 (s, 3H, CH), 2.6 (s, 2H, CH), 3.1 (s, 4H, 2Ch),
3.4 (d,J=5.7 Hz, 2H, CH), 3.6 (s, 2H, CH), 6.63 (s, 1H,
ArH), 7.1-7.3 (m, 5H, ArH), 7.5 (dJ = 8.5 Hz, 1H, ArH),
7.8 (d,J = 8.5 Hz, 1H, ArH), 8.29 (s, 1H, ArH), 8.65 (s,
1H, CONH), 12.30 (s, 1H, NH). LC/M®&Vz 499 (M + 1).

6-{ [Butyl(ethyl)amino]sulfonyl! } -N-{ 3-[butyl(phenyl)-
amino]propyl}-2-oxo-1,2-dihydroquinoline-4-carboxam-
ide 15{16}. mp 211-212°C.*H NMR (400 MHz): 6 0.9~
1.3 (t,J=6.7 Hz, 1H, CH), 1.3 (m, 2H, CH), 1.65-1.67
(9,3 =16.7 Hz, 2H, CH), 1.9 (t,J= 4.9 Hz, 2H, CH), 3.1
(s, 6H, 3CH), 3.45 (s, 2H, CH), 3.36 (t,J = 5.6 Hz, 2H,
CHy), 6.49 (t,J = 7.9 Hz, 1H, ArH), 6.55 (d,J) = 8.2 Hz,
2H, ArH), 6.65 (s, 1H, ArH), 7.1 (t) = 7.6 Hz, 2H, ArH),
7.5(d,J=8.4 Hz, 1H, ArH), 7.8 (d] = 8.4 Hz, 1H, ArH),
8.3 (s, 1H, ArH), 8.83 (s, 1H, CONH), 12.32 (s, 1H, NH).
LC/MS m/z541 (M + 1).

6-{ [Butyl(ethyl)amino]sulfonyl } -N-(4-ethoxy-3-meth-
oxybenzyl)-2-oxo-1,2-dihydroquinoline-4-carboxamide 15-
{17}. mp 229-230°C. *H NMR (400 MHz): 6 0.8-1.2 (t,
J=7.5Hz,3H,CH), 1.4(s,3H,CH), 1.5-1.7 (q,J=7.0
Hz, 2H, CH), 3.0 (q,J = 4.7 Hz, 2H, CH), 3.1-3.22 (m,
6H, 3CH,), 3.73 (s, 3H, Ch), 4.00 (d,J = 5.5 Hz, 2H, CH),
4.4 (d,J =5.6 Hz, 2H, CH), 6.65 (s, 1H, ArH), 6.8 (s, 2H,
ArH), 6.95 (s, 2H, ArH), 7.49 (d) = 8.5 Hz, 1H, ArH), 7.8
(d, J = 8.5 Hz, 1H, ArH), 8.25 (s, 1H, ArH), 8.3 (s, 1H,
CONH), 12.29 (s, 1H, NH). LC/MS$n/z 516 (M + 1).

General Procedure for the Synthesis of 6-Sulfamoylquin-
oline-4-carboxylic Acids 3a,b. Method A5-Sulfamoylisatin
2ab (5 mmol) was added to a solution of 5.64 g (100.7
mmol) of KOH in ethanotwater (32 mL, 1:1, v/v). The
resulting solution was heated at reflux for 8 h, then cooled
to room temperature, and its pH was adjusted~tb by
addition d 1 N HCI. The acidic solution was extracted with
ethyl acetate (3x 50 mL), and the organic extracts were
combined and dried over anhydrous MgSThe solvent was

removed under reduced pressure, and the residue was purified

by silica gel chromatography (eluent19:1 v/v CHCHCHs-
OH) or by recrystallization from ethyl acetate. Yield40
42%.

Method B. 5-Sulfamoylisatin2ab (0.15 mmol) was
dissolved in 2.5 N aqueous KOH solution (3 mL) in a 5-mL

(s, 3H, CH), 2.61 (m, 2H, CH), 3.07 (s, 4H, 2Ch), 4.11
(m, 1H, CH), 6.68 (s, 1H, ArH), 7.057.32 (m, 5H, ArH),
7.49 (d,J = 8.7 Hz, 1H, ArH), 7.83 (dJ = 8.7 Hz, 1H,

microwave vial. After the solution became clear, acetalde-
hyde (0.020 g, 0.45 mmol) was added. The vial was capped
and irradiated in the microwave synthesizer at80for 15
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min. The resulting solution was diluted with water (5 mL),

and its pH was adjusted te3 by addition of acetic acid.
The acidified mixture was extracted with ethyl acetatex(3

Ivachtchenko et al.

mL). The resulting mixture was heated at reflux for 5 min.
Methanol was then removed under reduced pressure, and
POCE (5 mL) was added to the resulting dry residue of

20 mL). The organic extracts were combined, washed with 11{1—-58}. The new reaction mixture was heated at gentle

water (3x 10 mL) and brine (1x 10 mL), and dried over

reflux for 3 h and allowed to cool back down to room

anhydrous MgS@ The solvent was removed under reduced temperature, and the solvent was evaporated to dryness under
pressure, and the residue was purified as described in methodeduced pressure. This second residue was triturated with

A. Yield 15—30%.
6-(Diethylaminosulfonyl)quinoline-4-carboxylic Acid
3a. Yield 42% (method A). mp>300 °C (dec). IR 1705
cm ! (vc—o0). *H NMR (Varian, 300 MHz): 6 1.05 (t,J =
6.7 Hz, 6H, 2CH), 3.22 (q,J = 6.7 Hz, 4H, CH), 8.11 (d,
J=28.7 Hz, 1H, Ar), 8.13 (ddJ = 7.9 Hz, 1H, Ar), 8.30 (d,
J=8.7 Hz, 1H, Ar), 9.21 (dJ = 7.9 Hz, 1H, Ar), 9.30 (s,
1H, Ar), 14.2 (br s, 1H, OH)}C NMR (Varian, 75 MHz):

water (25 mL), and the pH of the resulting suspension was
adjusted to~8 to 9 with powdered NaHCOThe suspension
was then stirred for 1 h, and the precipitate was filtered,
washed with water (% 10 mL), and extracted with Ci&l,

(3 x 15 mL). The extracts were combined, dried over
anhydrous Nz50O,, and filtered. The filtrate was evaporated
under reduced pressure, and the residual crude product
139158 was recrystallized from dichloromethane/hexane.

014.5,42.3,124.7,126.0, 126.7, 131.7, 136.9, 139.0, 149.6,Yield 20—-80% from3a,b.

163.6, 167.1. MALDI-FTMS calcd [Mt H] for C14H16N204S,
309.0909; foundn/z 309.0901 [M+ H].
6-(4-Methylpiperidine-1-sulfonyl)quinoline-4-carboxy-

lic Acid 3b. Yield 40% (method B). mp>300°C (dec). IR
1705 cm? (vc=o0). *H NMR (Varian, 500 MHz): 6 0.83 (d,
J = 6.3 Hz, 3H), 1.13-1.15 (m, 2H, CH)), 1.26-1.28 (m,
1H, CH), 1.61 (d,J = 8.9 Hz, 2H, CH), 2.30 (t,J = 8.9
Hz, 2H, CH), 3.66 (d,J = 8.9 Hz, 2H, CH), 8.05 (d,J =
7.8 Hz, 1H, ArH), 8.12 (dJ = 7.5 Hz, 1H, ArH), 8.30 (d,
J= 7.8 Hz, 1H, ArH), 9.21 (dJ = 7.5 Hz, 1H, ArH), 9.24
(s, 1H, ArH), 14.1 (br s, 1H, OHYC NMR (Varian, 125

MHz): 6 21, 29, 32, 46, 123, 126.5, 126.7, 131, 134, 136,

149, 153, 166. Anal. Calcd for6H1sN,O4S: C, 57.47%;

H, 5.43%; N, 8.38%; S, 9.59%. Found: C, 57.75%; H,

5.84%; N, 8.55%; S, 10.05%. LC/M&/z 335 (M + 1).
General Procedure for the Synthesis of Ammonium
6-Sulfonylquinoline-4-carboxylates 1{1-58}. Amine

Method B: Using TsOH. A 1.1-mmol portion of amine
HNR®R* was added to a suspension of 0.31 g (1.0 mmol) of
3b in methanol (10 mL). The resulting mixture was stirred
and boiled gently for 5 min, and the methanol was then
evaporated to dryness under reduced pressure. Anhydrous
toluene (15 mL) and-toluenesulfonic acid (0.05 g, 0.25
mmol) were added to the dry residueldf 1-58}, and the
new mixture was stirred and boiled for 60 h with simulta-
neous azeotropic distillation of water. After cooling, the
reaction mixture was evaporated to dryness under reduced
pressure, and the crude product was isolated by flash
chromatography on silica gel. The column was eluted first
with CH,Cl, and then with a 19:1 v/v mixture of Gi8l,—
CH30H. Crudel3{1-58} thus obtained was purified further
by recrystallization from dichloromethane/hexane. Yield-20
80% from 3a,b.

Method C: Using Acid Chlorides. 6-(4-Methylpiperi-

HNR®R* (1 mmol) was added to a suspension of 0.06 g (0.19 dine-1-sulfonyl)quinoline-4-carboxylic Acid Chloride 12-

mmol) of 3a,b in methanol (1 mL). After the main portion
of 3ab was dissolved {1 h), the reaction mixture was

{2}. A suspension of 0.20 g (0.66 mmol) 8b in POCE (5
mL) was stirred at 70C until the dissolution of3b was

filtered, and the filtrate was evaporated to dryness under completed <15 min). The resulting solution was then

reduced pressure to give produti§1—58}. Yield 90—95%.
N,N,N-Triethylammonium 6-(4-Methylpiperidine-1-sul-
fonyl)quinoline-4-carboxylate 1¥1}. Yield 91%, viscous
oil. *H NMR (Varian, 500 MHz): 6 0.91 (d,J = 6.2 Hz,
3H, CHs), 1.18-1.29 (m, 12H, 6CH), 1.69 (d,J = 8.7 Hz,
2H, CH,), 2.26 (m, 2H), 3.04 (¢J = 7.6 Hz, 6H), 3.70 (d,
J=8.7 Hz, 2H, CH), 7.87-7.89 (m, 2H, ArH), 8.14 (s)
= 7.5 Hz, 1H, ArH), 9.01 (dJ = 7.7 Hz, 2H, ArH), 9.42

(s, 1H, NH).

N,N-Diethylammonium 6-(4-methylpiperidine-1-sul-
fonyl)quinoline-4-carboxylate 1X 2}. Yield 94%. mp 304
°C (dec).*H NMR (Varian, 500 MHz): 6 0.80 (d,J = 6.4
Hz, 3H, CH), 1.15-1.16 (m, 3H, CH), 1.20 (t,J = 7.2
Hz, 6H, 3CH), 1.63 (d,J = 8.7 Hz, 2H, CH), 2.24-2.26
(m, 2H, CH), 2.92 (q,J = 7.5 Hz, 4H, 2CH)), 3.63 (d,J =
8.7 Hz, 2H, CH), 7.69 (d,J = 7.5 Hz, 1H, ArH), 7.88 (d,
J=7.5Hz, 1H, ArH), 8.14 (s, 1H, ArH), 8.97 (d,= 7.7
Hz, 2H, ArH), 8.56-9.50 (br s, 2H), 9.31 (s, 1H, NH).

General Procedure for the Synthesis of 6-Sulfonylquin-
oline-4-carboxamides 181—58}. Method A: Using POCls.
A 1.1-mmol portion of amine HNFR* was added to a
suspension of 0.31 g (1.0 mmol) 8&b in methanol (10

allowed to stand at20 °C for 12 h. Concentration of the
reaction mixture to dryness under reduced pressure resulted
in a viscous liquid residue, which was washed with anhy-
drous ether (10 mL). The white crystalline solid that
precipitated was quickly filtered and washed with hexane
(3 x 10 mL) to yield 0.14 g (74%) o12{ 2}, mp 286-290
°C. Compoundl2{2} is extremely moisture-sensitive and
should, therefore, be immediately used in the next reaction
step.

6-(4-Methylpiperidine-1-sulfonyl)quinoline-4-carboxy-
lic Acid Benzyl Amide 13{4}. A 1.32-mmol portion of
benzylamine was added to a suspension of 0.66 mmol of
acid chloridel2{ 2} in anhydrous dioxane (5 mL), and the
mixture was stirred at 78C for 1 h. The solvent was then
evaporated to dryness under reduced pressure on a rotary
evaporator. Water (15 mL) was added to the dry residue,
and the precipitate was filtered, washed with watex (20
mL), and dissolved in CkCl; (3 x 10 mL). The dichlo-
romethane extracts were combined, dried over anhydrous
NaSQ, filtered, and evaporated to dryness under reduced
pressure. The crude produ{4}, was recrystallized from
dichloromethane/hexane.
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6-(4-Methylpiperidine-1-sulfonyl)quinoline-4-carboxy-

lic Acid Benzyl Amide 13{1}. Yield 41% (method A), 37%

(method B), 63% (method C). mp 13840 °C (from
dichloromethane-hexanéd NMR (Varian, 500 MHz): 6
0.94 (s, 3H, CH), 1.29-1.31 (m, 3H, CH), 1.70 (d,J =
6.7 Hz, 2H, CH), 2.27-2.29 (m, 2H, CH), 3.70 (d,J =
6.7 Hz, 2H, CH), 2.71 (d,J = 6.7 Hz, 2H, CH), 7.25-
7.43 (m, 5H, ArH), 7.74 (d) = 8.7 Hz, 1H, ArH), 7.98 (d,
J=8.7 Hz, 1H, ArH), 8.23 (dJ = 8.2 Hz, 1H, ArH), 8.74
(s, 1H, ArH), 9.11 (dJ = 8.3 Hz, 1H, ArH), 9.32 (tJ =
6.7 Hz, 1H). LC/MSm/z 424 (M + 1).
6-(4-Methylpiperidine-1-sulfonyl)quinoline-4-carboxy-

lic Acid Diethyl Amide, 13{2}. Yield 52% (method A), 31%

(method B). mp 12%129°C (from cyclohexane)H NMR
(Varian, 500 MHz): 6 0.88 (s, 3H, CH), 1.01 (t,J = 6.6
Hz, 3H, CH), 1.22-1.23 (m, 3H, CH), 1.31 (t,J = 6.2
Hz, 3H, CHy), 1.69 (d,J = 7.4 Hz, 2H, CH), 2.27-2.29
(m, 2H, CH), 3.09-3.11 (m, 2H, CH), 3.65-3.67 (m, 2H,
CHy), 3.70 (d,J = 5.5 Hz, 2H, CH), 7.56 (d,J = 8.6 Hz,

1H, ArH), 7.98 (d,J = 8.6 Hz, 1H, ArH), 8.04 (s, 1H, ArH),

8.24 (d,J = 7.9 Hz, 1H), 9.07 (dJ = 8.0 Hz, 1H). LC/MS

m/'z 390 (M + 1).
6-(4-Methylpiperidine-1-sulfonyl)quinoline-4-carboxy-

lic Acid (Thien-2-ylmethyl) Amide, 13{3}. Yield 88%

(method A). mp 139141 °C (from dichloromethane-

hexane)!H NMR (Varian, 500 MHz): 6 0.90 (d,J = 6.5
Hz, 3H, CH;), 1.25-1.26 (m, 3H, CH), 1.68 (d,J = 7.2
Hz, 2H, CH), 2.26-2.28 (m, 2H, CH), 3.68 (d,J = 7.9
Hz, 2H, CH), 4.73 (d,J = 7.9 Hz, 2H, CH), 6.97 (t,J =
8.2 Hz, 1H, ArH), 7.07 (dJ = 8.2 Hz, 1H, ArH), 7.35 (d,
J=8.5Hz, 1H, ArH), 7.72 (dJ = 7.6 Hz, 1H, ArH), 7.99
(d,J = 8.5 Hz, 1H, ArH), 8.24 (dJ) = 7.6 Hz, 1H, ArH),
8.71 (s, 1H, ArH), 9.12 (dJ=8.2 Hz, 1H), 9.48 (t) = 7.0
Hz, 1H). LC/MSm/z 430 (M + 1).
6-(4-Methylpiperidine-1-sulfonyl)quinoline-4-carboxy-
lic Acid (2-Chloroethyl) Amide, 13{4}. Yield 18% (method
A). mp 159-160 °C (from dichloromethane-hexane
NMR (Varian, 500 MHz): 6 0.94 (d,J = 6.5 Hz, 3H, CH),
1.31-1.33 (m, 3H, CH), 1.72 (d,J = 7.4 Hz, 2H, CH),
2.30-2.33 (m, 2H, CH), 3.74-3.76 (m, 6H, 2CH), 7.69
(d,J = 8.5 Hz, 1H, ArH), 8.54 (dJ = 8.5 Hz, 1H, ArH),

8.18 (d,J = 7.9 Hz, 1H, ArH), 8.72 (s, 1H, ArH), 9.01 (t,

J=8.2 Hz, 1H), 9.06 (dJ = 8.0 Hz, 1H). LC/MSm/z 396
M + 1).
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