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Abstract

The synthesis of a series of trifluoromethyl-cycloalka[b]quinolines (5a, 6a, 6¢-e) in 15-30%
yields, by intramolecular cyclization reactions of the readily available intermediates 2-
trifluoroacetyl-1-(arylamino)-cycloalkenes (3a-f and 4a-f) using poly-phosphoric acid (PPA) is
reported. Compounds 3 and 4 are obtained from the reaction of 2-trifluoroacetyl-1-
methoxycycloalkenes 1 (n = 1 and 3) with six 4- substituted anilines 2, where the 4- substituents
are Me, OMe, NO,, Cl, Br, I, in acetonitrile under reflux.
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Introduction

Malaria is a major parasitic disease affecting over 100 countries of the tropical and subtropical
regions of the world. Around 300—500 million clinical cases of malaria are reported every year,
of which around 2-3 million die due to complications. Plasmodium falciparum is the parasite
responsible for most malarial deaths. Chloroquine remains a major antimalarial drug, but its
efficacy and that of other chemotherapeutic agents such as mefloquine is being steadily lessened
by the spread of resistant parasites. Thus, the development of alternative drugs is a continuing
and urgent necessity.'

Quinolines possess important pharmacological properties.” Members of this family have
wide applications in medicinal chemistry, being used as antimalarial, anti-inflammatory, anti-
asthmatic, antibacterial, antihypertensive, and tyrosine-kinase- inhibiting agents. In addition,
quinolines are valuable synthons used for the preparation of nano- and meso- structures with
enhanced electronic and photonic properties. Despite their importance from pharmacological,
industrial, and synthetic points of view, comparatively few methods for their preparation have
been reported.” One of the most effective is the Friedlinder quinoline synthesis, wherein an
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amino-arene incorporating an 0ortho- tethered enal or enone moiety engages in an intramolecular
Schiff base condensation or related reaction to deliver the target heterocycle. In addition to
conventional and well-known methods such as the Skraup, Débner-von Miller, Conrad Limpach
and Pfitzinger syntheses, homogeneous transition metal-catalyzed synthetic methods have been
attempted because of the wide availability of substrate.”

On the other hand, fluorine substitution can alter the chemical properties, disposition, and
biological activity of many drugs. Many fluorinated compounds have been widely used in the
treatment of diseases. These include antidepressants, anti-inflammatory agents, antimalarial
drugs, antipsychotics, antiviral agents, steroids, and general anaesthetics. Moreover, it has been
reported that the introduction of a trifluoromethyl and its higher homologue C,F2n+1 groups into
a heterocycle, frequently results in much more potent activity than that of the parent compound,
a fact which is probably related to the high lipophylicity of perfluoroalkyl substituents.™®

A review of the literature has shown that the synthesis of trifluoromethylated quinolines and
derivatives has been little explored. In 2006, we described the synthesis of a series of 4-[3-
alkyl(aryl)-5-trifluoromethyl-1H-pyrazol-1-yl]-7-chloroquinolines’  from  cyclocondensation
reactions between 4-methoxy-1,1,1-trifluoro-3-buten-2-ones and 7-chloro-4-hydrazoquinoline,
which yielded the 4-[3-alkyl(aryl)-5-hydroxy-5-trifluoromethyl-4,5-dihidro-1H-pyrazol-1-yl]-7-
chloroquinolines. These 2-pyrazoline intermediates presented enhanced antimalarial activity
against the Plasmodium falciparum parasite,” when compared with the most commonly used
anti-malarial agents, Chloroquine and Amodiaquine.

Surya and Gibbs have developed a very simple and efficient but very expensive new method
to obtain polycyclic quinolines by a Friedlinder condensation involving 2-aminoarylketones
with cyclic ketones in the presence of catalysis of yttrium triflate.” Other well-known methods to
obtain quinolines include using microwave as reported by Asis et al." or employing ruthenium
catalysis as described by Shim and Cho.® Recently, Banwell reported the synthesis of some
quinolines by an Ullmann coupling mediated by palladium catalysis.*

In 2002, we published a convenient method to obtain a series of 3-alkyl-2-aryl-4-
trifluoromethylbenzo[h]quinolines by intramolecular cyclization of the readily available
intermediates, N-(2-alkyl-1-aryl-3-0x0-4,4,4-trifluorobutenyl)- 1 -naphthylamines, using
polyphosphoric acid.’

More recently, we have also presented the synthesis of a series of N-aryl-2-trifluoroacetyl-
3,4-dihydro-naphthylamines by the methoxy-arylamino exchange reaction of 1-methoxy-2-
trifluoroacetyl-3,4-dihydro-naphthalene with various anilines. Subsequently, an intramolecular
cyclization reaction of these 3,4-dihydro-naphthylamines carried out in polyphosphoric acid and
in the absence of solvent afforded the corresponding series of 7-trifluoromethyl-5,6-
dihydrobenzo[c]acridines.'

The present study presents a general method to regiospecifically synthesize B-enamino-
ketones 3 and 4 and trifluoromethyl-cycloalka[b]quinolines 5 and 6 from the reaction of cyclic
B-methoxyvinyl trifluoromethyl ketones 1 (n = 1 and 3) with six substituted anilines 2 (Scheme
1). Although many methods for the synthesis of quinolines 5 and 6 have been published, none of
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them have employed the strategy adopted in this study. Our strategy has the following
advantages: (1) It is easier to introduce the substituent at position 7 or 2 of the quinoline ring; (i1)
the reactivity of the B-carbon in 1 and the carbonyl carbon in 3 and 4 allow the regiospecific
introduction of a wide scope of anilines bearing both electron- donor and electron- withdrawing
substituents.

Results and Discussion

The B-methoxyvinyl trifluoromethyl ketones 1 derived from the trifluoroacetylation reaction of
cycloalkadimethyl acetals were prepared previously.''™*

Firstly, two novel series of twelve 2-trifluoroacetyl-1-(arylamino)-cycloalkenes (3a-f, 4a-f)
were obtained in 35-78% yields by the O,N-exchange reaction of 2-trifluoroacetyl-1-
methoxycycloalkenes, 1, with 4-substituted anilines, 2. These reactions were carried out in
acetonitrile under reflux for 24 h, by a methodology similar to that which we described
previously.”'® The best results were obtained when a solution of 2 in anhydrous acetonitrile was
added dropwise to 1, also diluted in the same solvent.

Secondly, the intramolecular cyclization reactions of 2-trifluoroacetyl-1-(arylamino)-
cycloalkenes (3a-f and 4a-f) were carried out in polyphosphoric acid (PPA) in the absence of
solvent according to the method described in our earlier work. 1% At first, PPA (P,Os + H3PO,)
was prepared at 90 °C and the compounds 3a-f and 4a-f were added in small portions to the acid
mixture. The cyclizations of 3a-f and 4a-f only proceeded at 90-110 °C for 24 h to afford the
corresponding new series of five trifluoromethyl-cycloalka[b]quinolines (5a , 6a, 6¢-€) in 15 —
30 % yields. To search for better reaction conditions and results, we tested some Lewis acids and
reactions under microwave conditions. Unfortunately, POClng, P,05/POCI5'® and trifluoroacetic
acid'” as well as microwave conditions produced no positive results for any of the quinolines,
and especially for the methoxy (6b) and iodo (5f and 6f)- derivatives, which were not isolated.

The unambiguous "H- and *C- NMR chemical shift assignments of compounds 1, 3a-f, 4a-f,
5a and 6a, 6¢-e were made with the help of HETCORR and COLOQ 2D-NMR experiments and

by comparison with NMR data of similar compounds reported previously.”'°

Conclusions

In conclusion, we have developed a convenient procedure to obtain new trifluoromethyl-
cycloalka[b]quinolines as heteropolycycles derived from cycloalkanones and 4-substituted
anilines involving the isolation of 2-trifluoroacetyl-1-arylamino-cycloalkene intermediates.
Furthermore, we have been able to synthesize and use for the first time 1-methoxy-2-
trifluoroacetyl-cycloalkene in an enaminone synthesis and in intramolecular cyclocondensation
reactions. We hope that the new trifluoromethyl substituted quinolines described here contribute
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to a combinatorial library of quinoline derivatives aiming to determine a more potent drug and
its action pathway as an antimalarial agent.

R
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(a)4-NH,C¢HyR (2a-f), MeCN, reflux, 24 h.
(b)PPA, 90 - 120 °C, 24 h.
Scheme 1

Experimental Section

General Procedures. Unless otherwise indicated all common reagents and solvents were used
as obtained from commercial suppliers without further purification. RT denotes room
temperature. The melting points were determined on a Reichert Thermovar apparatus and are
uncorrected. 'H- and °C- NMR spectra were acquired on a Bruker DPX 200 ('H- at 200.13
MHz) and Bruker DPX 400 (‘H- at 400.13 MHz and "C at 100.61 MHz) spectrometer, Smm
sample tubes, 298 K, digital resolution £0.01 ppm, in CDCI; and using TMS as internal
reference. Mass spectra were registered in a HP 6890 GC connected to a HP 5973 MSD and
interfaced by a Pentium PC. The GC was equipped with a split-splitless injector, autosampler,
cross-linked HP-5 capillary column (30 m, 0.32 mm of internal diameter), and helium was used
as the carrier gas. The CHN elemental analyses were performed on a Perkin-Elmer 2400 CHN
elemental analyzer (Sao Paulo University, USP/Brazil).

General procedure for the synthesis of 2-trifluoroacetyl-1-(arylamino)-cyclopentene (3a-f)
and 2-trifluoroacetyl-1-(arylamino)-cycloheptene (4a-f)

To a magnetically stirred solution of 1 (1.04 g, 5 mmol) in anhydrous acetonitrile (12 mL) was
added dropwise a solution of aniline 2a-f (5 mmol) in anhydrous acetonitrile (5 mL) at RT. The
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mixture was stirred under reflux for 24 h. The solvent was evaporated under reduced pressure
and the solid products 3a-f and 4a-f were recrystallized from ethanol (yields 35-78%).
2-Trifluoroacetyl-1-(4-methylphenylamino)-cyclopentene (3a). Yellow solid, yield 40%, Mp.
68-70 °C. 'H- NMR (CDCls): & = 11.84 (bs, 1H, NH); 7.17 (d, 2H, J= 8.2, Ar); 7.03 (d, 2H, J =
8.5, Ar); 2.81-2.73 (m, 4H, CH,); 2.34 (s, 3H, Me); 2.00-1.86 (m, 2H, CH,). >C- NMR (CDCl;):
8 =173.9 (q, Jer=33.6, C=0); 172.6 (C1); 136.0; 135.7; 129.9; 122.6 (6C, Ar); 117.7 (q, "Ic-r
=288.4, CF3); 103.1 (C2); 33.1 (CHy); 27.4 (q, “Jcr= 2.8, C3); 22.8 (CH,); 20.8 (Me). CG-MS
(EL 70 eV): m/z (%) = 269 (M", 43); 200 (100); 172 (9); 91 (17). Anal. Calcd.. for C14H4sFsNO
(269.1): C, 62.45; H, 5.24; N, 5.20. Found: C, 62.13; H, 5.16; N, 5.15%.
2-Trifluoroacetyl-1-(4-methoxyphenylamino)-cyclopentene (3b). Yellow solid, yield 46%,
Mp. 63-64 °C. 'H- NMR (CDCls): & = 11.75 (bs, 1H, NH); 7.08 (d, 2H, J= 9.0, Ar); 6.90 (d, 2H,
J= 8.7, Ar); 3.81 (s, 3H, OMe); 2.78-2.67 (m, 4H, CH,); 1.96-1.89 (m, 2H, CH,). °C- NMR
(CDCls): & = 173.3 (q, Jer = 33.7, C=0); 173.1 (C1); 157.9; 131.2; 124.4; 114.4 (6C, Ar);
117.7 (q, "Jer = 288.9, CF3); 102. 7 (C2); 55.3 (OMe); 32.9 (CHa); 27.5 (q, *Jc.r= 2.8, C3); 22.7
(CH,). CG-MS (EI, 70 eV): m/z (%) = 285 (M", 64); 216 (100); 187 (7); 158 (3); 173 (51);
77(8). Anal. Calcd. for C14H4F3NO, (285.1): C, 58.95; H, 4.95; N, 4.91. Found: C, 59.23; H,
4.64; N, 4.93%.

2-Trifluoroacetyl-1-(4-nitrophenylamino)-cyclopentene (3c). Black solid, yield 63%, Mp.
112-114 °C. "H- NMR (CDCL): & = 11.99 (bs, 1H, NH); 8.25 (d, 2H, J = 9.2, Ar); 7.26 (d, 2H, J
=9.0, Ar); 3.03-2.79 (m, 4H, CH,); 2.17-1.99 (m, 2H, CH,). *C- NMR (CDCL): & = 176.3 (q,
2Jer = 34.5, C=0); 169.4 (C1); 144.3; 144.1; 125.4; 120.9 (6C, Ar); 117.1 (q, "Jcr = 288.2,
CF3); 106.4 (C2); 33.9 (CH,); 27.4 (q, *Jc.r= 2.8, C3); 23.0 (CH,). CG-MS (EL 70 eV): m/z (%)
=300 (M", 88); 231 (86); 203 (9); 185 (100); 156 (23); 76 (13). Anal. Calcd. for Ci3H;1F5N,0;
(300.07): C, 52.01; H, 3.69; N, 9.33. Found: C, 52.05; H, 3.68; N, 9.22%.
1-(4-Chlorophenylamino)-2-trifluoroacetyl-cyclopentene (3d). Yellow solid, yield 73%, Mp.
76-77 °C. "H- NMR (CDCls): & = 11.79 (bs, 1H, NH); 7.34 (d, 2H, J= 8.7, Ar); 7.08 (d, 2H, J =
8.7, Ar); 2.82-2.75 (m, 4H, CH,); 2.03-1.89 (m, 2H, CH,). *C- NMR (CDCls): & = 174.7 (q, *Jc-
F=33.9, C=0); 171.7 (C1); 137.0; 131.5; 129.5; 123.8 (6C, Ar); 117.5 (q, "Jc-r = 288.6, CF3);
103.9 (C2); 33.2 (CH,); 27.5 (q, *Jc.r= 2.4, C3); 22.8 (CHa). CG-MS (EL 70 eV): m/z (%) = 289
(M", 58); 220 (100); 184 (13); 156 (8); 111 (11); 75 (9). Anal. Caled. for Ci3H;;CIFsNO
(289.05): C, 53.90; H, 3.83; N, 4.84. Found: C, 54.0; H, 3.90; N, 4.76%.
1-(4-Bromophenylamino)-2-trifluoroacetyl-cyclopentene (3e). Yellow solid, yield 52%, Mp.
68-70 °C. '"H- NMR (CDCl3): & = 11.79 (bs, 1H, NH); 7.49 (d, 2H, J= 9.0, Ar); 7.03 (d, 2H, J=
8.7, Ar); 2.83-2.75 (m, 4H, CH,); 2.04-1.89 (m, 2H, CH,). >C- NMR (CDCls): & = 174.8 (q, *Jc.
F=34.1, C=0); 171.6 (C1); 137.5; 132.4; 124.0; 119.1 (6C, Ar); 117.5 (q, "Jc.r = 288.6, CF3);
104.0 (C2); 33.2 (CH,); 27.4 (q, *Jep=2.5, C3); 22.8 (CH,). CG-MS (EI, 70 eV): m/z (%) = 333
(M", 74); 264 (86); 236 (9); 184 (100); 156 (25); 76 (15). Anal. Calcd. for C;3H;BrF;NO
(333.0): C, 46.73; H, 3.32; N, 4.19. Found: C, 46.60; H, 3.08; N, 4.18%.
2-Trifluoroacetyl-1-(4-iodophenylamino)-cyclopentene (3f). Brown solid, yield 57%, Mp. 82-
84 °C.'"H- NMR (CDCL): & = 11.79 (bs, 1H, NH); 7.68 (d, 2H, J= 8.7, Ar); 6.9 (d, 2H, J= 8.7,
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Ar); 2.84-2.76 (m, 4H, CH,); 2.04-1.89 (m, 2H, CH,). *C- NMR (CDClL): & = 174.6 (q, *Jc.r =
33.9, C=0); 171.4 (C1); 138.3; 138.1; 124.0; 89.8 (6C, Ar); 117.5 (q, 'Jc.r = 288.5, CF3); 104.1
(C2); 33.2 (CH,); 27.4 (C3); 22.8 (CH,). CG-MS (EI, 70 eV): m/z (%) = 381 (M, 69); 312 (26);
284 (8); 184 (100); 156 (27); 76 (30). Anal. Calcd. for C13H; F3INO (380.98): C, 40.97; H, 2.91;
N, 3.68. Found: C, 40.81; H, 2.91; N, 3.87%.
2-Trifluoroacetyl-1-(4-methylphenylamino)-cycloheptene (4a). Yellow solid, yield 53%, Mp.
90-92 °C. 'H- NMR (CDCls): & = 13.79 (bs, 1H, NH); 7.19 (d, 2H, J= 7.9, Ar); 6.98 (d, 2H, J =
8.2, Ar); 2.61-2.56 (m, 4H, CH,); 2.36 (s, 3H, Me); 1.76-1.62 (m, 6H, CH,). >C- NMR (CDCl5):
§=174.9 (C1); 173.9 (q, *Jc.r = 31.0, C=0); 136.9; 134.7; 129.8; 125.3 (6C, Ar); 118.6 (q, 'Jc-
=288.7, CF3); 103.9 (C2); 30.7 (CHa); 29.9 (CH,); 28.2 (CH,); 25.6 (CH,); 25.4 (q, “Jcr= 3.1,
C3); 20.7 (Me). CG-MS (EIL, 70 eV): m/z (%) = 297 (M", 55); 228 (100); 214 (2); 200 (33); 91
(45). Anal. Calcd. for Ci¢HsF3NO (297.13): C, 64.64; H, 6.10; N, 4.71. Found: C, 64.43; H,
5.92; N, 4.79%.

2-Trifluoroacetyl-1-(4-methoxyphenylamino)-cycloheptene (4b). Yellow solid, yield 35%,
Mp. 70-72 °C. 'H- NMR (CDCls): & = 13.72 (bs, 1H, NH); 7.02 (d, 2H, J=9.2, Ar); 6.89 (d, 2H,
J=19.0, Ar); 3.81 (s, 3H, OMe); 2.59-2.54 (m, 4H, CH,); 1.74-1.61 (m, 6H, CH,). *C- NMR
(CDCL): & = 175.1 (C1); 173.9 (q, Jcr = 30.9, C=0); 158.5; 130.2; 126.8; 114.4 (6C, Ar);
118.7 (q, 'Jcr = 288.9, CF3); 103.8 (C2); 55.3 (OMe); 30.7 (CH,); 29.9 (CH,); 28.3 (CH,); 25.6
(CH,); 25.4 (q, “Jcr = 3.0, C3). CG-MS (EL 70 eV): m/z (%) = 313 (M", 99); 244 (100); 216
(50); 122 (49); 108 (17). Anal. Caled. for Ci¢H;sF3NO, (313.13): C, 61.33; H, 5.79; N, 4.47.
Found: C, 61.05; H, 5.66; N, 4.37%.

2-Trifluoroacetyl-1-(4-nitrophenylamino)-cycloheptene (4c). Yellow solid, yield 78%, Mp.
126-128 °C. '"H- NMR (CDCls): & = 13.74 (bs, 1H, NH); 8.27 (d, 2H, J = 9.0, Ar); 7.22 (d, 2H, J
= 9.0, Ar); 2.72-2.57 (m, 4H, CH,); 1.83-1.63 (m, 6H, CH,). °C- NMR (CDCLs): § = 176.3 (q,
2Jer = 32.5, C=0), 172.4 (C1), 145.4; 143.5; 125.0; 124.9 (6C, Ar); 117.9 (q, Jer = 288.0,
CF3); 106.7 (C2); 30.7 (CHa); 30.1 (CH,); 27.6 (CHa); 25.5 (CH,); 25.4 (C3). CG-MS (EL 70
eV): m/iz (%) = 328 (M, 100); 259 (88); 231 (37); 213 (64); 76 (25). Anal. Calcd. for
CisHsF3N,05(328.1): C, 54.88; H, 4.61; N, 8.53. Found: C, 54.76; H, 4.51; N, 8.58%.
1-(4-Clorophenylamino)-2-trifluoroacetyl-cycloheptene (4d). Brown solid, yield 76%, Mp.
93-94 °C. 'H- NMR (CDCls): & = 13.75 (bs, 1H, NH); 7.37 (d, 2H, J= 8.7, Ar); 7.03 (d, 2H, J=
8.5, Ar); 2.61-2.56 (m, 4H, CH,); 1.77-1.62 (m, 6H, CH,). >C- NMR (CDCls): & = 174.8 (q, *Jc-
F=31.2, C=0); 174.1 (C1); 136.1; 132.7; 129.5; 126.8 (6C, Ar); 118.5 (q, 'Jc.r = 288.9, CF»);
104.7 (C2); 30.7 (CH,); 30.0 (CH,); 28.1 (CH,); 25.6 (CH,); 25.4 (q, ‘e = 3.1, C3). CG-MS
(EI, 70 eV): m/z (%) = 317 (M, 71); 248 (100); 220 (28); 111 (25); 75 (17). Anal. Calcd. for
CisHsCIF3NO (317.08): C, 56.70; H, 4.76; N, 4.41. Found: C, 56.40; H, 4.49; N, 4.22%.
1-(4-Bromophenylamino)-2-trifluoroacetyl-cycloheptene (4e). Yellow solid, yield 61%, Mp.
96-98 °C. 'H- NMR (CDCls): & = 13.71 (bs, 1H, NH); 7.51 (d, 2H, J= 8.7, Ar); 6.95 (d, 2H, J =
8.5, Ar); 2.60-2.54 (m, 4H, CH,); 1.76-1.59 (m, 6H, CH,). °C- NMR (CDCls): & = 174.9 (q, “Jc-
r=31.3, C=0); 173.9 (C1); 136.5; 132.4; 127.1; 120.5 (6C, Ar); 118.4 (q, 'Jc.r = 288.9, CF3);
104.7 (C2); 30.7 (CH,); 30.0 (CH,); 28.0 (CHa); 25.6 (CHa); 25.4 (q, “Jer = 3.2, C3). CG-MS
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(EL, 70 eV): miz (%) = 361 (M", 77); 292 (69); 264 (21); 213 (42); 184 (100); 76 (32). Anal.
Calcd. for C;sH;sBrFsNO (361.03): C, 49.74; H, 4.17; N, 3.87. Found: C, 49.76; H, 4.12; N,
3.92%

2-Trifluoroacetyl-1-(4-iodophenylamino)-cycloheptene (4f). Yellow solid, yield 61%, Mp.
112-114 °C. "H- NMR (CDClL3): & = 13.72 (bs, 1H, NH); 7.72 (d, 2H, J= 8.2, Ar); 6.84 (d, 2H, J
= 8.5, Ar); 2.60-2.58 (m, 4H, CH,); 1.77-1.62 (m, 6H, CH,). >C- NMR (CDCl;): & = 174.9 (q,
2Jer=31.4, C=0); 173.9 (C1); 138.4; 137.3; 127.4; 91.6 (6C, Ar); 118.4 (q, 'Jc.r = 288.7, CF3);
104.8 (C2); 30.8 (CH,); 30.0 (CH,); 28.1 (CHa); 25.6 (CHa); 25.4 (q, “Jer = 3.0, C3). CG-MS
(EI, 70 eV): m/z (%) = 409 (M", 100); 340 (32); 312 (16); 213 (33); 184 (79); 76 (41). Anal.
Calcd. for C;sH sF3INO (409.02): C, 44.03; H, 3.69; N, 3.42. Found: C, 43.69; H, 3.33; N,
3.05%.

General Procedure for the synthesis of trifluoromethyl-cycloalka[b]quinolines (5a, 6a, 6¢c-€)
To a magnetically stirred solution of H3PO4 (2 mL) and P,Os (3.0 g) (PPA) at 90 °C, 3a-f and
4a-f (5 mmol) were added at RT. The mixture was stirred for 24 h at 110 °C. Distilled water (10
mL) and chloroform (10 mL) were added to the mixture at RT. The solution was then extracted
with chloroform (three times, 10 mL). The combined organic layers were washed with aq. 10%
solution of NaOH (three times, 10 mL), distilled water (three times, 10 mL), dried over
anhydrous sodium sulfate and the solvent was removed under reduced pressure. The resulting
solid products were recrystallized from ethanol (yields 15-30%).
9-Trifluoromethyl-7-methyl-2,3-dihydro-1H-cyclopenta[b]quinoline (5a). Black solid, yield
25%, Mp. 77-78 °C. 'H- NMR (CDCls): & = 7.95 (d, 1H, J= 8.5, Ar); 7.84 (s, 1H, Ar); 7.51 (dd,
1H, J=1.5,J = 1.5, Ar); 3.33-3.28 (m, 2H, CH,); 3.18-3.14 (m, 2H, CH»); 2.54 (s, 3H, Me);
2.22-2.16 (m, 2H, CH,). °C- NMR (CDCl;): § = 167.1 (C3a); 146.6 (C4a); 136.9 (C7); 133.8 (q,
Yer = 2.5, C8); 131.1 (C6); 129.0 (C5); 128.1 (q, *Jc.r = 31.08, C9); 124.6 (q, 'Jer = 276.4,
CF3); 122.9 (q, *Jcr = 3.0, C8a); 122.1 (C9a); 34.1 (CHa); 31.1 (q, *Jc.r = 3.0, C1); 22.8 (CH,);
21.9 (Me). CG-MS (EI, 70 eV): m/z (%) = 251 (M", 100); 235 (3); 182 (60); 167 (19); 90 (5); 77
(5); 69 (6). Anal. Calcd. for C;4H2F3N (251.09): C, 66.93; H, 4.81; N, 5.57. Found: C, 66.85; H,
4.76; N, 5.47%.
11-Trifluoromethyl-2-methyl-7,8,9,10-tetrahydro-6H-cyclohepta[b]quinoline (6a). White
solid, yield 30%, Mp. 92-94 °C. 'H- NMR (CDCl3): 6 =7.95-7.91 (m, 2H, Ar); 7.50 (d, 1H, J=
8.5, Ar); 3.30-3.28 (m, 2H, CH>); 3.11-3.10 (m, 2H, CHa); 2.54 (s, 1H, Me); 1.90-1.81 (m, 6H,
CH,). *C- NMR (CDCls): 8 = 164.1 (C5a); 144.9 (C4a); 136.9 (C2); 136.0 (C10a); 130.8 (C3);
129.7 (g, *Jc.r = 30.6, C11); 129.1 (C4); 125.1 (q, Jer = 278.3, CF3); 122.9 (g, *Jc.r = 5.5, C1);
122.7 (Cl1a); 39.2 (CH,); 30.9 (CH,); 29.9 (q, *Jc.r = 4.0, C10); 27.5 (CH,); 26.7 (CHy); 22.1
(Me). CG-MS (EL 70 eV): m/z (%) =279 (M", 100); 264 (65); 210 (34); 195 (11); 77 (5); 69 (2).
Anal. Calcd. for CicH;6F35N (279.12): C, 68.80; H, 5.77; N, 5.01. Found: C, 68.66; H, 5.63; N,
4.89%.

11-Trifluoromethyl-2-nitro-7,8,9,10-tetrahydro-6H-cyclohepta[b]quinoline (6¢). Red solid,
yield 15%, Mp. 141-143 °C. 'H- NMR (CDCls): & = 9.12 (d, 1H, J =2.0, Ar); 8.47 (dd, 1H, J

ISSN 1551-7012 Page 81 ®ARKAT-USA, Inc.



General Papers ARKIVOC 2008 (xvi) 75-83

=2.0, J= 2.0, Ar); 8.30 (d, 1H, J= 9.2, Ar); 3.46-3.41 (m, 2H, CH,); 3.23-3.18 (m, 2H, CH,);
2.01-1.93 (m, 2H, CH,); 1.84-1.75 (m, 6H, CH,). *C- NMR (CDCls): § = 154.8 (C5a); 148.3 (q,
2Jep=31.9, C11); 146.9 (C4a); 146.8 (C2); 135.3 (C10a); 132.7 (C3); 126.6 (Cl1a); 122.7 (q,
Yer = 277.0, CF3); 122.4 (C4); 120.2 (C1); 31.3 (CH,); 28.4 (g, *Jcr = 4.0, C10); 28.3 (CHy);
25.8 (CH»); 25.6 (CH,). CG-MS (EI, 70 eV): m/z (%) = 310 (M", 100); 264 (6); 241 (6); 195 (7);
75 (17); 69 (21). Anal. Calcd. for C;sH3F3N,0; (310.09): C, 58.07; H, 4.22; N, 9.03. Found: C,
57.89; H, 4.19; N, 8.85%.
11-Trifluoromethyl-2-chloro-7,8,9,10-tetrahydro-6H-cyclohepta[b]quinoline  (6d).  Gray
solid, yield 15%, Mp. 133-135 °C. 'H- NMR (CDCl;): § = 8.13-8.09 (m, 2H, Ar); 7.66 (dd, 1H, J
=2.0,J =2.0, Ar); 3.31-3.12 (m, 4H, CH,); 1.93-1.65 (m, 6H, CH,). >C- NMR (CDCly): & =
151.3 (C5a); 145.3 (q, 2er=31.4, C11); 143.3 (C4a); 134.4 (C2); 134.2 (C3); 132.3 (C4); 130.0
(C10a); 128.1 (Cl11la); 122.2 (q, 'Jcr = 276.6, CF3); 122.1 (C1); 31.3 (CH,); 30.8 (CHa); 28.3 (q,
“Jer = 2.8, C10); 25.9(CH,); 25.5 (CH,). CG-MS (EI, 70 eV): m/z (%) = 299 (M", 100); 264
(18); 230(11); 195 (6); 75 (7); 69 (6). Anal. Calcd. for CisH;3CIFsN (299.07): C, 60.11; H, 4.37;
N, 4.67. Found: C, 59.71; H, 4.34; N, 4.58%.
2-Bromo-11-trifluoromethyl-7,8,9,10-tetrahydro-6H-cyclohepta[b]quinoline  (6e). White
solid, yield 20%, Mp. 138-140 °C. "H- NMR (CDCls): & = 8.28 (d, 1H, J=1.8, Ar); 8.03 (d, 1H,
J=9.0, Ar); 7.79 (dd, 1H, J=2.0; J= 1.8 , Ar); 3.31-3.25 (m, 2H, CH>); 3.17-3.12 (m, 2H,
CH,); 1.93-1.88 (m, 2H, CH,); 1.75-1.70 (m, 4H, CH,). *C- NMR (CDCl): & = 151.2 (C5a);
145.5 (q, 2Jcr = 31.4, C11); 143.6 (C4a); 134.2 (C3); 132.6 (C4); 132.4 (C10a); 128.6 (Cl1a);
122.2 (q, "Jer = 276.6, CF3); 125.5 (C1); 122.8 (C2); 31.3 (CHa); 28.3 (q, *Jcr = 3.0, C10); 27.8
(CHa); 26.0 (CH,); 25.6 (CHb).

CG-MS (EL 70 eV): miz (%) = 343 (M", 100); 274 (8); 264 (14); 202 (28); 195 (13); 152 (22);
75 (12); 69 (12). Anal. Calcd. for CsH;3BrFs;N (343.02): C, 52.35; H, 3.81; N, 4.07. Found: C,
52.40; H, 3.79; N, 3.97%.
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