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N-Aryltrifluoroacetimidoyl radicals have been generated by three different methods: the tin-radical
promoted deiodination and photochemical homolysis of imidoyl iodides and the thermal homolysis of imidoyl
azo-compounds. N-[2-(1-alkynyl)phenyl]trifluoroacetimidoyl iodides have been converted to trifluorometh-
ylated indoles by the tin-radical promoted homolysis of the carbon—iodine bond followed by intramolecular
cyclization. The photolysis of trifluoroacetimidoyl! iodides enabled both intra- and intermolecular cyclization
to indoles and quinolines. Likewise, thermal reactions of N-(2,2,2-trifluoro-1-tritylazoethylidene)anilines

provided trifluoromethylated quinolines and indoles.

Trifluoromethylated compounds have been receiving
great interest in medicinal, agricultural, and material
sciences.” Among the various trifluoromethylations,?
the preparation and utilization of trifluoromethylated
building blocks involve one of the useful approaches to
the goal, and have currently been receiving interest in
synthetic organofluorine chemistries.®

N-Aryltrifluoroacetimidoyl chlorides 1a (X=Cl) are
useful trifluoromethylated synthetic blocks, which are
readily available from trifluoroacetic acid by a triphen-
ylphosphine-promoted one-pot reaction.¥ The corre-
sponding iodides 1b (X=I) and tellurides 1c (X=TePh)
are prepared by replacing chlorine by iodide and tel-
luride anions. The halogens of 1 can be replaced by
various nucleophiles to produce nitrogen heterocycles.®
The reactions of 1 with carbon and nitrogen nucleo-
philes have also been demonstrated by Tanaka® and
ourselves.” In these reactions, compounds 1a behaved
as a trifluoroacetimidoyl carbocation equivalent 2. On
the other hand, N-aryltrifluoroacetimidoyl carbanions
3 were derived by metal-halogen exchange reactions of
N-aryltrifluoroacetimidoyl iodides 1b, and were allowed
to react with various electrophiles.®) These reactions of
1la and 1b provided us with a new entry to the synthesis
of trifluoromethylated nitrogen compounds.

Although trifluoroacetimidoyl radicals 4 would be
another reactive intermediate for trifluoromethyl-
ated heterocycles, they have never been explored
(Scheme 1). The generation and utilization of novel
reactive radical intermediates have been current sub-
jects for organic synthesis.” The generation of non-
fluorinated alkano- and benzoimidoyl radicals has al-
ready been demonstrated by intermolecular radical
reactions of isocyanides,'® isocyanates,'? isothiocya-
nates,'") imines,'® imidoyl chlorides,'® thioimidates,'*

and selenoimidates.'® Some of them are useful synthetic
intermediates. Trifluoroacetyl radicals have also been
demonstrated.'® However, none of the trifluoroacetimi-
doyl radicals 4 have been known. The trifluoroacetimi-
doyl radicals would be promising electrophilic reactive
species, and would undergo an alternative carbon—car-
bon bond formation via radical pathways, leading to
trifluoromethylated nitrogen heterocycles. In fact, we
have communicated the generation of 4 by the pho-
tochemical homolysis of the carbon—tellurium bond of
1c.'® Although the photolysis provided the first gener-
ation of 4 and a synthetic approach to 2-trifluorometh-
ylindoles, it requires a toxic tellurium compound and an
unnecessarily long reaction time of 3—4 d. The iodides
and azo-compounds must be alternative starting mate-
rials. Concerning these bases, this paper describes the
generation of a trifluoroacetimidoyl radicals by three
different methods: the iodine abstraction of 7 with a
tributyltin radical, the photochemical homolytic cleav-
age of a carbon-iodine bond of 7 and 8, and the thermal
homolysis of azo-compounds 9, 10, and 11, and their
synthetic utilizations.

Results and Discussion

1. Preparation of the Imidoyl Iodides 7 and 8,
and Azo-Compounds 9, 10, and 11. N-Aryltri-
fluoroacetimidoyl iodides were prepared by a triphen-
ylphosphine-promoted reaction? of o- or p-substituted
anilines 12'7 with trifluoroacetic acid, followed by a
chlorine-iodine exchange reaction (Scheme 2). How-
ever, the yields were low in the triphenylphosphine-
promoted reaction of trifluoroacetic acid with anilines
12 (X=PhOCH;C=C-, MEMOCH;C=C-). Thus, chlo-
rides 14 were prepared by two-step reactions (Method
B) via amides 13.
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Azo-compounds 9, 10, and 11 were prepared from
trifluoroacetimidoyl chlorides 15, 16, and 17 in three
steps as follows: the reaction of N-aryltrifluoroacet-
imidoyl chlorides (15—17)'® with NH,NH,-H,O, and
then with trityl chloride, followed by oxidation of
the corresponding hydrazines (21—23) with Pb(OAc),
(Scheme 3).'*) Fortunately, a nucleophilic substitution
reaction of the chlorides with hydrazine was faster than
hydrolysis to the amides in an aqueous media. The azo-
compounds are colored crystals, and are stable when

stored in a refrigerator.

2. Generation of Radicals 4. At first, the tin-
radical promoted generation of the imidoyl radicals 4
from N-aryltrifluoroacetimidoyl iodides was examined.
The reaction of 8 was conducted under the conventional
conditions of an AIBN-initiated reaction in an 8-n-
Bu3SnH-AIBN-benzene system at 80 °C (Scheme 4).

Four compounds were subjected to the reaction. For
R being n-Bu or Ph, desired products 24 were obtained
in moderate yields. However, for R being PhOCH; or
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MEMOCHj,, the yields of 24 were very poor. Because
of the high reactivity of the methylene group attached
to ethereal oxygen, the radical hydrogen abstraction re-
action may cause the formation of a very complicated
mixture. It is known that the radicals add to the double
bond in an exo-fashion to produce a five-membered ring
over a six-membered ring in the case of intramolecular
cyclization via vinyl radicals.?® The trifluoroacetimi-
doyl radicals also cyclized in an ezxo fashion.

The iodine abstraction of 8 with tributyltin radi-
cals would lead to radical 25, which would undergo
intramolecular cyclization to radical 26. Hydrogen ab-
straction of 26, followed by reduction with tributyltin
hydride, would provide 2-trifluoromethyl-3-substituted
indoles 24 as final products (Scheme 5).

Intra- and intermolecular reactions, such as the pho-
tochemical homolysis of 7 and 8, would be promising
for suppressing any undesired side reactions presumably
arising from intermolecular radical hydrogen abstrac-
tion.

Next, the photochemical reaction of 8 was explored.
We have already communicated the photochemical gen-

eration of radical 4 from the tellurides 1¢.'® The car-
bon-iodine bond is also cleaved photochemically. There-
fore, iodides 1b will be more convenient alternative sub-
strates for this photochemical reaction.

In a typical experimental procedure, a solution of 8
and a drop of water in dist. THF was irradiated with a
438-W high-pressure mercury lamp at ambient temper-
ature for a few days (Scheme 6).

As shown in Table 1, these iodides 8 also intramolec-
ularly cyclized to indoles 28. In contrast to the for-
mation of 3-alkylindoles from 8 by a tin-radical pro-
moted reaction, the photochemical reaction provided 3-

Table 1. Photochemical Intramolecular Cyclization
of the Iodides 8
Time Yield (%)
Compound 8 R d 28 Recovery of 8

8a n-Bu— 9 53 1
8b Ph- 6 68 4
8c PhOCH>— 8 55 36
8d MEMOCH>— 9 30 27
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acylindoles 28. It is notable that products 28 were ob-
tained even when substituents (R) in 8 were PhOCH,
and MEMOCH,. The use of a wet THF solution is a
key point for this purpose. In these reactions, 3-acyl-
indoles 28 were obtained in reasonable yields, although
the reactions required long reaction times.

One of the possible pathway would be a radical route.
After radicals 25 had attacked the triple bond, the vinyl
radicals would have been trapped with iodine to form
29, which would be hydrolyzed to the final products 28
(Scheme 7).

However, it was reported that the photolysis of vinyl
and acyl halides sometimes produced vinyl-type cations
by either the heterolysis of the carbon-halogen bond
or an initial homolytic cleavage of the carbon-halogen
bond to vinyl radicals, followed by an electron-transfer
reaction.??) Trifluoroacetimidoyl carbocations 2 would
generally be unstable due to the electron-withdraw-
ing nature of the a-trifluoromethyl group. However, a
cation pathway of the vinyl carbocation formation, fol-
lowed by hydrolysis can not be ruled out at this stage.

Intermolecular cyclization would also be both possi-
ble and useful for heterocycle syntheses.

Thus, irradiation of substrate 7a in the presence of
phenylacetylene was examined (Scheme 8). The ma-
jor products were regioisomers of quinolines 32a and
33a. These quinoline derivatives were characterized
by a spectroscopic comparison with authentic samples,
which were synthesized by a palladium-catalyzed Heck-
type reaction of trifluoroacetimidoyl iodide 7a and the
corresponding 3-methoxyphenyl compound with sty-
rene, followed by thermal cyclization.®)

The yields of 32a and 33a were slightly dependent on
the concentration of phenylacetylene (Table 2). How-

Table 2. Photochemical Intermolecular Cyclization
of 7a with Phenylacetylene

Entry 31*  Sol.  Time/d 32a+33a Yield (%)

1 20 — 3 64
2 10 — 3 61
3 6 — 5 50
4 1.5 CH3CN 4 56

a) Molar amounts of 31. b) Regioisomer (6-OMe: 7-

OMe)=7:1.

ever, the use of a large excess amount of phenylacetylene
is meaningless from a synthetic point of view. An ex-
amination of various solvents revealed that acetonitrile
was a choice of solvents in which a yield of 56% was ob-
tained by using 1.5 molar amounts of phenylacetylene.

As demonstrated by Leardini,'® quinolines 32a and
33a would be formed from the spirohexadienyl radical
intermediate 36. The radical 34 attacks phenylacety-
lene to produce radical intermediate 35, which under-
goes spirocyclization to 36. Migration of the carbon-
carbon bond gives 32a, while that of the carbon-ni-
trogen bond gives 33a, respectively, as final products
(Scheme 9).

Some types of photochemical intra- and intermolecu-
lar cyclizations of imidoyl radicals 25 and 34 have been
examined. However, a long reaction time is a serious
demerit for synthesis. Easily available and more reac-
tive substrates are required from the point of organic
synthesis.

On this basis, the thermal generation of trifluoro-
acetimidoyl radicals from the azo-compounds 9 was ex-
amined. Heating of 9 in the presence of phenylacetylene
produced quinolines 32 and 33, the structures of which
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Table 3. Thermal Intermolecular Cyclization

Compound 9 Z 32+33 Yield (%) (32/33)
9a OMe 51 2.8
9b Me 47 2.0
9c Cl 55 1.6
9d NO. 37 0.11

were also charactalyzed by a spectroscopic comparison
with authentic samples (Scheme 10).

In contrast to the very slow photochemical reaction
of 1b and 1c, the thermal reaction of 9 was so fast that
it was completed at 80 °C within ten minutes, and at
100 °C within few minutes. As shown in Table 3, the
electronic nature of substituent Z slightly affected the
yields of the desired quinolines.

When the substituent was the methoxy group, the
main product was 32a. However, an increase in the
electron-withdrawing nature of substituent Z resulted
in an increase of isomer 33.

Thermal intramolecular reactions of 10 and 11 were
also examined. In these reactions, indole derivatives
38 and 40 were produced in the presence of an excess
amount of benzenethiol (Scheme 11).

The yields of 38 and 40 were 72—77% and 75%, re-
spectively. The use of PhSH as a radical trapping agent
was a key point for this purpose. The formation of 38
may arise by sequential reactions of an intramolecular
ero-attack of the imidoyl radical 25, hydrogen abstrac-
tion of the intermediate vinyl radical from PhSH, and
the addition of PhSH to 37. The formation of 40 may
also arise through the same sequence of reactions. Tak-
ing into account the electrophilic nature of the imidoyl
radicals, the intramolecular addition to an electron-de-
ficient carbon—carbon double bond (11 to 40 via 39) is
noteworthy.

In summary, some types of indole and quinoline
derivatives were produced from the N-aryltrifluoroacet-
imidoyl radicals, which were useful intermediates for
trifluoromethylated the nitrogen heterocycles, and were
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generated by the tin-radical promoted reaction, the pho-
tochemical homolysis of the imidoyl iodides, and the
thermal homolysis of imidoyl azo-compounds. In par-
ticular, the thermolysis of the azo-compounds 9, 10,
and 11 proceeds quite smoothly, and can be used for
trifluoromethylated indole synthesis.

Experimental

Infrared spectra were taken on a Hitachi 270-30 spectrom-
eter. The 'H and ®F NMR spectra were measured on a
Varian VXR-200 instrument using TMS for 'H and CeF¢ for
F NMR. as internal standards and CDCls as the solvent.
An elemental analysis was performed on a Perkin—Elmer
2400 CHNS/O. The boiling points and melting point were
uncorrected.

General Procedure for Preparations of N-Aryl-
2,2,2-trifluoroacetimidoyl Iodides (7) and (8). A
one-necked flask with a stir bar was charged with triphen-
ylphosphine (6.489 g, 24.7 mmol), triethylamine (1.001 g,
9.8 mmol) and CCly (12.68 g, 82.4 mmol); and then, tri-
fluoroacetic acid (1.128 g, 9.8 mmol) was added dropwisely
through a syringe at 0 °C. After stirring for 10 min, sub-
stituted aniline (1.428 g, 8.2 mmol) was added; the mixture
was then heated for 5 h at 70 °C. The mixture was filtered
through a short silica-gel column with ether, and concen-
trated by evaporation of the solvent. The residue was pu-
rified by silica-gel column chromatography with hexane to
give N-aryl-2,2,2-trifluoroacetimidoy! chloride. A mixture of
Nal (1.56 g, 10.4 mmol) and the imidoyl chloride (3.5 mmol)
in acetone (15 ml) was stirred under an No-atmosphere at
room temperature in the dark over night. The mixture was
washed with aqueous Na2S203 and extracted with AcOEt.
The extracts were washed with brine, dried over MgSQy,

and concentrated under reduced pressure. The residue was
purified by silica-gel column chromatography with hexane
to give 7 or 8.

2, 2, 2- Trifluoro- N- [2- (1- hexynyl)phenyl]acetimi-
doyl Iodide (8a).  Yield: 68%; A yellow oil. IR (neat)
1696, 1480, 1446 cm™'; *HNMR 6=0.92 (3H, t, J=6.9 He,
CHs), 1.42—1.54 (4H, m, CH,CHy), 2.38 (2H, t, J=6.8 Hz,
CHa), 6.72 (1H, dd, J,=7.8 Hz, J,=1.5 Hz, ArH), 7.22 (1H,
td, J1=7.4 Hz, J,=3.6 Hz, ArH), 7.33 (1H, td, J1="7.7 Hz,
Jo=1.7 Hz, ArH), 7.46 (1H, dd, Ji=7.5 Hz, Jo=1.7 Hz,
ArH); '°F NMR 6=91.60 (3F, s, CF3). Found: C, 44.59; H,
3.68; N, 3.80%. Calcd for C14H;3F3IN: C, 44.35; H, 3.46;
N, 3.69%.

2, 2, 2- Trifluoro- N- [2- (2- phenylethynyl)phenyl]-
acetimidoyl Iodide (8b). Yield: 51%; A yellow oil.
IR (Nujol) 1690, 1470, 1446 cm™*; '"HNMR 6=6.82 (1H, d,
J=7.8 Hz, ArH), 7.30—7.88 (4H, m, ArH), 7.42—7.49 (3H,
m, ArH), 7.62 (1H, d, J=7.5 Hz, ArH); °FNMR 6§=91.74
(3F, s, CF3). Found: C, 48.05; H, 2.56; N, 3.36%. Calcd for
C16HoF3IN: C, 48.15; H, 2.27; N, 3.51%.

2,2,2-Trifluoro-N-[2-(3-phenoxy-1-propynyl)phen-
yllacetimidoyl Iodide (8c). Yield: 41%; A yellow oil.
IR (neat) 1692, 1600, 1496, 1482 cm™'; 'HNMR §=4.87
(2H, s, CHy), 6.76 (1H, d, J=7.9 Hz, ArH), 6.95—7.01 (3H,
m, ArH), 7.21—7.34 (3H, m, ArH), 7.40 (1H, td, /1 ="7.7
Hz, J,=1.5 Hz, ArH), 7.52 (1H, dd, J1=7.6 Hz, Jo=1.5 Hz,
ArH); F NMR 6=91.63 (3F, s, CF3). Found: C, 47.50; H,
2.85; N, 3.48%. Calcd for C17H11F3IN: C, 49.42; H, 2.68;
N, 3.39%.

2,2,2-Trifluoro- N-(2-{3-[(2-methoxyethoxy)meth-
oxyl- 1- propynyl}phenyl)acetimidoyl Iodide (8d).
Yield: 72%; A yellow oil. IR (neat) 1692, 1482, 1446
cm™!; "THNMR §=3.40 (3H, s, CH3), 3.55—3.60 (2H, m,
OCH,CH;0), 3.71—3.76 (2H, m, OCH,CH;0), 4.43 (2H,
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s, CHy), 4.83 (2H, s, OCH:0), 6.78 (1H, d, /=7.9 Hz, ArH),
7.26 (1H, dt, J1=7.6 Hz, J,=14 Hz, ArH), 7.41 (1H, dt,
J1=7.6 Hz, Jo=1.6 Hz, ArH), 7.53 (1H, dd, J1=7.7 Hz,
Jo=1.5 Hz, ArH); ®FNMR §=91.59 (3F, s, CF3). Found:
C, 40.95; H, 3.56; N, 3.36%. Calcd for C15Hi5F3IN: C,
45.82; H, 3.85; N, 3.56%.

General Procedure for Reaction of N-Aryl-2,2,2-
trifluoroacetimidoyl Iodide (8) with n-BusSnH. A
two-necked flask fitted with a septam cap, a stir bar and a
condenser topped with a nitrogen inlet was charged with
AIBN (0.004 g, 0.013 mmol), n-BusSnH (0.153 g, 0.93
mmol), and benzene (3 mL); then, N-aryl-2,2,2-trifluoro-
acetimidoy! iodide 8 (0.26 mmol) in benzene (2 mL) was
added dropwisely through a syringe at 80 °C. The mixture
was stirred for 1 h. After evaporation of the solvent, the
residue was purified by silica-gel column chromatography to
give 24.

3-Pentyl-2-trifluoromethylindole (24a). Yield:
69%; A yellow oil. IR (neat) 3496, 3432, 1594, 1572, 1454
cm™; 'HNMR 6=0.89 (3H, t, J=6.8 Hz, CH3), 1.33—1.74
(4H, m, CH,CH,), 2.87 (2H, td, J;=7.8 Hz, Jo=1.4 Hz,
CH,), 7.18 (1H, td, J;=6.8 Hz, Jo=1.4 Hz, ArH), 7.31 (1H,
td, J1=6.8 Hz, Jo,=1.2 Hz, ArH), 7.41 (1H, dd, J1=8.8 Hz,
Jo=1.1 Hz, ArH), 7.67 (1H, d, J=7.8 Hz, ArH), 8.18 (1H,
br, NH); *F NMR 6=103.48 (3F, s, CF3). Found: C, 66.04;
H, 6.48; N, 5.21%. Calcd for C14Hi6F3N: C, 65.87; H, 6.32;
N, 5.49%. ,

3-Benzyl-2-trifluoromethylindole (24b). Yield:
61%; A white solid (recrystallization from hexane). Mp
97.5—98.5 °C. IR (CHCIls) 3484, 3260, 2240, 1594, 1572,
1494, 1452 cm™'; 'THNMR 6=4.27 (2H, s, CH,), 7.11 (1H,
t, J=7.0 Hz, ArH), 7.15—7.33 (6H, m, ArH), 7.39 (1H, d,
J=8.3 Hz, ArH), 7.51 (1H, d, J=8.1 Hz, ArH), 8.32 (1H,
br, NH); °F NMR 6=103.74 (3F, s, CF3). Found: C, 69.91;
H, 4.43; N, 488% Caled for C16H12F3N2 C, 69.81; H, 439,
N, 5.09%.

General Procedure for Photolysis of N-Aryl-2,2,
2-trifluoroacetimidoyl Iodide (8). A solution of 8 (0.3
mmol) and a drop of water in dist. THF (3.0 ml) was irradi-
ated with a 438-W high-pressure mercury lamp at ambient
temperature for a few days. The usual workup provided 28.

3-Pentanoyl-2-trifluoromethylindole (28a). Yield:
53%; A white solid (recrystallization from benzene). Mp
110—111 °C. IR (CCly) 3800, 3484 (NH), 2964, 1670 (C=0)
cm™!; 'THNMR, 6=0.95 (3H, t, J=7.2 Hz, CHj3), 1.43 (2H,
sex, J=7.2 Hz, CHy), 1.83 (2H, quint, J=7.2 Hz, CH,),
3.04 (2H, t, J=7.2 Hz, CH,CO), 7.21—7.65 (3H, m, ArH),
7.96—8.14 (1H, m, ArH); °F NMR 6=103.00 (3F, s, CF3).
Found: C, 62.68; H, 5.19; N, 5.36%. Calcd for C14H14F3NO:
C, 62.45; H, 5.24; N, 5.20%.

3-Benzoyl-2-trifluoromethylindole (28b).  Yield:
68%; A white solid (recrystallization from benzene). Mp
138—139 °C. IR (CCly) 3480(NH), 1666 (C=0) cm™';
'HNMR §=7.09—7.67 (7TH, m, ArH), 7.82—7.94 (2H, m,
ArH), 9.62 (1H, br, NH); *>F NMR 6§=103.24 (3F, s, CF3).
Found: C, 66.56; H, 3.49; N, 4.59%. Calcd for C16H10F3NO:
C, 66.44; H, 3.48; N, 4.84%.

3- (2- Phenoxyethanoyl)- 2- trilucromethylindole
(28c).  Yield: 55%; A white solid (recrystallization from
benzene). Mp 156.5—157.5 °C. IR (CCls) 3480 (NH), 1670
(C=0) em™'; 'THNMR 6=5.25 (2H, s, CHs), 6.93 (2H, d,
J=9.0 Hz, ArH), 6.98 (1H, t, J=7.0 Hz, ArH), 7.28 (21, t,
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J=7.5 Hz, ArH), 7.38 (1H, t, J=7.0 Hz, ArH), 7.43 (1H, t,
J=8.0 Hz, ArH), 7.51 (1H, d, J=8.0 Hz, ArH), 8.15 (1H, d,
J=8.0 Hz, ArH); °F NMR §=102.76 (3F, s, CF3). Found:
C, 64.07; H, 3.80; N, 4.11%. Calcd for C17H12F3NOs: C,
63.95; H, 3.79; N, 4.39%.

3-{2-[(2-Methoxyethoxy)methoxy]ethanoyl}-2-tri-
fluoromethylindole (28d).  Yield: 30%; A yellow oil.
IR (CCly) 3500, 3476 (NH), 1682 (C=0) cm™!; '"HNMR
6=3.39 (3H, s, CH3), 3.55—3.67 (2H, m, CH,), 3.76—3.84
(2H, m, CH,), 4.88 (2H, s, CHy), 4.92 (2H, s, CH,), 7.32—
7.54 (3H, m, ArH), 8.04—8.12 (1H, m, ArH), 9.27 (1H, br,
NH); °F NMR 6=102.47 (3F, s, CF3). Found: C, 54.15; H,
5.15; N, 450% Calcd fOI‘ 015H16F3NO42 C, 5438, H7 4.87;
N, 4.23%. )

Photolysis of 2,2,2-Trifluoro- N-p-methoxyphenyl-
acetimidoyl Iodide (7a). A solution of 7a (98.7 mg,
0.3 mmol) and phenylacetylene 31 (0.049 ml, 0.45 mmol) in
dist. CH3CN (0.3 ml) was irradiated with a high-pressure
mercury lamp (438 W) at ambient temperature for 4 d. The
usual workup provided a mixture of 32a and 33a in 56%
yields.

6- Methoxy- 4- phenyl- 2- trifluoromethylquinoline
(32a). Yield: 56% (7:1 mixture of 32a and 33a); A white
solid (recrystallization from ether—hexane). Mp 71.5—72.5
°C. IR (CHCIl3) 1624, 1592 cm™'; 'THNMR 6=3.81 (3H, s,
OCHs), 7.22 (1H, d, J=2.7 Hz, ArH), 7.48 (1H, dd, J:=3.6
Hz, Jo=1.2 Hz, ArH), 7.52—7.60 (5H, m, PhH), 7.62 (1H,
s, ArH), 8.19 (1H, d, J=9.3 Hz, ArH); FNMR 6§=94.58
(8F, s, CF3). Found: C, 67.09; H, 3.80; N, 4.58%. Calcd for
C17H12NF30: C, 67.33; H, 3.99; N, 4.62%.

7- Methoxy- 4- phenyl- 2- trifluoromethylquinoline
(33a). A white solid (recrystallization from ether-hex-
ane). Mp 85.5—86.5 °C. IR (CHCl3) 1622, 1588 cm™*;
"HNMR 6§=3.99 (3H, s, OCH3), 7.26 (1H, dd, J;=9.3 Hz,
J2=2.6 Hz, ArH), 7.50—7.55 (5H, m, ArH), 7.56 (1H, s,
ArH), 7.60 (1H, d, J=2.6 Hz, ArH), 7.87 (1H, d, J=9.3 Hz,
ArH); **F NMR 6=94.20 (3F, s, CF3). Found: C, 67.15; H,
3.99; N, 4.61%. Calcd for C17H152NF350: C, 67.33; H, 3.99;
N, 4.62%.

General Procedure for Preparation of Trifluoro-
acetohydrazide N-Arylimides (18), (19), and (20).
Into a solution of N-aryl-2,2,2-trifluoroacetimidoyl chlo-
ride (12.6 mmol) in CH3CN (8 ml) and H2O (3 ml),
NH2NH2-H20 (1.26 g, 25.2 mmol) was added; the mix-
ture was stirred for a few minutes, and then extracted with
AcOEt. The extracts were washed with brine, dried over
MgSOy4, and concentrated under reduced pressure. The
residue was purified by recrystallization in hexane or silica-
gel column chromatography to give trifluoroacetohydrazide
N-arylimides 18, 19, or 20.

Trifluoroacetohydrazide N- (p- Methoxyphenyl)-
imide (18a). Yield: 85%; A white solid (recrystallization
from ether-hexane). Mp 87—88 °C. IR (CHCls) 3428 (NH),
3310 (NH), 1650, 1614, 1504 cm™'; 'HNMR, §=3.78 (3H, s,
OCHs), 5.33 (2H, br, NH,), 5.50 (1H, br, NH), 6.65—6.75
(2H, m, ArH), 6.80—6.90 (2H, m, ArH); **’FNMR §=91.10
(3F, s, CF3). Found: C, 46.54; H, 4.28; N, 17.98%. Calcd
for CgHmFsNgO: C, 46.36; H, 4.32; N, 18.02%.

Trifluoroacetohydrazide N-(p-Tolyl)imide (18b).
Yield: 80%; A white solid (recrystallization from ether-hex-
ane). Mp 69—70 °C. IR (CHCl3) 3424 (NH), 3308 (NH),
1642, 1614, 1354, 1308, 1282 cm™'; 'HNMR, §=2.29 (3H,
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s, CHs), 5.48 (3H, br, NHNH;), 6.56—6.66 (2H, m, ArH),
7.04—7.16 (2H, m, ArH); ®F NMR 6=90.88 (3F, s, CF3).
Found: C, 50.08; H, 4.56; N, 19.12%. Calcd for CoH19F3N3:
C, 49.77; H, 4.64; N, 19.35%.

Trifluoroacetohydrazide N-(p-Chlorophenyl)imide
(18c). Yield: 94%; A white solid (recrystallization from
ether—hexane). Mp 75—76 °C. IR (CHCls) 3424 (NH),
3304 (NH), 1644, 1600 cm~!; *HNMR 6§=5.52 (3H, br,
NHNH;), 6.55—6.63 (2H, m, ArH), 7.20—7.28 (2H, m,
ArH); '*FNMR 6=90.88 (3F, s, CF3). Found: C, 40.70;
H, 2.74; N, 17.63%. Caled for CsH7CIF3N3: C, 40.44; H,
2.97; N, 17.68%.

Trifluoroacetohydrazide N-(p-Nitrophenyl)imide
(18d). Yield: 83%; A yellow solid (recrystallization from
ether—hexane). Mp 142—143 °C. IR (CDCl3) 3480 (NH),
3420 (NH), 1600, 1524 (NO,), 1342 (NO2) cm™'; 'HNMR
6=5.82 (3H, br, NHNH,), 6.64—6.69 (2H, m, ArH), 8.16—
8.21 (2H, m, ArH); °F NMR §=91.10 (3F, s, CF3). Found:
C, 38.75; H, 2.63; N, 22.74%. Calcd for CsH;F3N405: C,
38.72; H, 2.84; N, 22.58%.

Trifluoroacetohydrazide N- [2- (Phenylethynyl)-
phenyllimide (19a). Yield: 87%; A white solid
(recrystallization from ether-hexane). Mp 115—116 °C. IR
(CDCl3) 34763392 (NHNH,), 1600, 1578 cm™*; 'HNMR
6=>5.70 (2H, br, NHNH32), 6.15 (1H, br, NH), 6.44 (1H, dd,
J1=8.1 Hz, Jo=1.1 Hz, ArH), 6.94 (1H, td, J;=7.6 Hz,
J2=1.1 Hz, ArH), 7.28 (1H, td, J1=7.8 Hz, Jo=1.5 Hgz,
ArH), 7.34—7.60 (6H, m, ArH); '*FNMR §=90.88 (3F, s,
CF3). Found: C, 63.29; H, 4.22; N, 14.10%. Calcd for
016H12F3N3: C, 63.36; H, 399, N, 1385%

Trifluoroacetohydrazide N-[2-(1-Hexynyl)phenyl]-
imide (19b). Yield: 62%; A yellow oil. IR (neat) 3448—
3208 (NHNH,), 1606, 1580 cm™!; *HNMR 6=0.97 (3H, t,
J=17.3 Hz, CHs), 1.40—1.72 (4H, m, CH,CHz), 2.51 (2H, t,
J=6.9 Hz, CH,), 5.65 (2H, br, NH>), 6.11 (1H, br, NH), 6.37
(1H, dd, J,=8.3 Hz, Jo=1.1 Hz, ArH), 6.87 (1H, td, J1=7.5
Hz, Jo=1.1 Hz, ArH), 7.21 (1H, td, J;=7.8 Hz, Jo=1.5 Hz,
ArH), 7.36 (1H, dd, Ji=7.7 Hz, Jo=1.5 Hz, ArH); '°F NMR
6=90.76 (3F, s, CF3). Found: C, 59.09; H, 5.71; N, 15.10%.
Calcd for C14H16F3N3: C, 59.36; H, 5.69; N, 14.83%.

Trifluoroacetohydrazide N-[2-(2-Methoxycarbon-
ylvinyl)phenyl]imide (20). Yield: 94%; A white solid
(recrystallization from ether—hexane). Mp 120.5—121.5
°C. IR (CHCl3) 3470, 3424 (NHNH,), 1714 (C=0) cm™};
'HNMR 6=3.83 (3H, s, CHs), 5.49 (2H, br, NH>), 5.56
(1H, br, NH), 6.45 (1H, d, J=15.8 Hz, CH=CH), 6.55 (1H,
d, J=8.1 Hz, CHy), 7.05 (1H, t, J=7.6 Hz, ArH), 7.34 (1H,
td, J1=8.1 Hz, Jo=1.4 Hz, ArH), 7.52 (1H, dd, /1 =7.6
Hz, Jo=1.4 Hz, ArH), 7.92 (1H, d, J=15.8 Hz, CH=CH);
FNMR 6=91.19 (3F, s, CF3). Found: C, 50.27; H, 4.13;
N, 14.48%. Calcd for C12H12F3N302: C, 50.18; H, 4.21; N,
14.63%.

General Procedure for Preparation of Trifluoro-
aceto-2'-tritylhydrazide N-Arylimides (21), (22),
and (23). Into a solution of trifluoroacetohydrazide
N-arylimide (3.74 mmol) in CHsCN(10 ml), trityl chloride
(1.042 g, 3.74 mmol) and Et3N (0.26 ml, 1.87 mmol) were
added; the mixture was stirred for few minutes, and ex-
tracted with AcOEt. The extracts were washed with brine,
dried over MgSQy4, and concentrated under reduced pres-
sure. The residue was recrystallized from hexane to give 21,
22, or 23.

Reactions of Trifluoroacetimidoyl Radicals

Trifluoroaceto-2'-tritylhydrazide N-(p-Methoxy-
phenyl)imide (21a). Yield: 94%; A brown solid
(recrystallization from ether-hexane). Mp 113.5—114.5 °C.
IR (neat) 3428 (NH), 3288 (NH), 1632, 1600 cm™*; 'HNMR
6=3.77 (3H, s, OCH3), 5.46 (1H, br, NH), 5.90 (1H, br, NH),
6.58—6.68 (2H, m, ArH), 6.77—6.85 (2H, m, ArH), 7.13—
7.45 (15H, m, ArH); *°F NMR 6=91.65 (3F, s, CF3). Found:
C, 70.82; H, 5.16; N, 8.79%. Calcd for CysH24F3N3O: C,
70.73; H, 5.09; N, 8.84%.

Trifluoroaceto-2'-tritylhydrazide N-(p-Tolyl)imide
(21b). Yield: 89%; A brown solid (recrystallization from
ether—hexane). Mp 131—132 °C. IR (CDCl;) 3416 (NH),
1614 em™'; 'HNMR 6=2.31 (3H, s, CH3), 5.44 (1H, br,
NH), 6.01 (1H, br, NH), 6.51—6.60 (2H, m, ArH), 7.01—
7.11 (2H, m, ArH), 7.11—7.43 (15H, m, ArH); 'SFNMR
§=91.63 (3F, s, CF3). Found: C, 73.23; H, 5.33; N, 9.11%.
Caled for CagHo4F3Ng: C, 73.19; H, 5.26; N, 9.14%.

Trifluoroaceto- 2'- tritylhydrazide N- (p- Chloro-
phenyl)imide (21c). Yield: 94%; A brown solid
(recrystallization from ether—hexane). Mp 108—109 °C.
IR (neat) 3428 (NH), 3272 (NH), 1600 cm™!; 'HNMR
6=5.48 (1H, br, NH), 6.10 (1H, br, NH), 6.49—6.61 (2H, m,
ArH), 7.11—7.43 (17H, m, ArH); '*’FNMR 6§=91.65 (3F,
s, CF3). Found: C, 67.67; H, 4.36; N, 8.78%. Calcd for
Cao7Ho1ClF3N3: C, 67.57; H, 4.41; N, 8.76%.

Trifluoroaceto-2'-tritylhydrazide N-(p-Nitrophen-
yl)imide (21d). Yield: 97%; A yellow solid
(recrystallization from ether—hexane). Mp 163—164 °C. IR
(CDCls) 3416 (NH), 1600, 1520, 1504 (NO2), 1342 (NO,)
cm™!; 'HNMR §=5.79 (1H, br, NH), 6.40 (1H, br, NH),
6.53—6.63 (2H, m, ArH), 7.10—7.38 (17H, m, ArH), 8.08—
8.18 (2H, m, ArH); ®F NMR §=91.91 (3F, s, CF3). Found:
C, 6634, H, 4.34; N, 1131% Calcd for C27H21F3N402: C,
66.12; H, 4.32; N, 11.42%.

General Procedure for Preparation of N-(2,2,
2-Trifluoro-1-tritylazoethylidene)anilines (9), (10),
and (11). A two-necked flask with a septam cap, a stir bar
and a condenser topped with an Nz-inlet was charged with
Pb(OAc)s (0.848 g, 1.91 mmol) and CH2Cls (8 ml). Then,
trifluoroaceto-2'-tritylhydrazide N-arylimide (1.91 mmol) in
CH,Cl; was added through syringe at 0 °C. The mixture
was stirred for 30 min and filtered through a florisil col-
umn (CH2Cls). The mixture was neutralized with NaHCOg3
and extracted with CH2Cl,. The extracts were washed with
brine, dried over MgSQOy4, and concentrated under reduced
pressure, and then recrystallized from hexane to give 9, 10,
or 11.

N-(2,2,2-Trifluoro- 1- tritylazoethylidene)- p- ani-
sidine (9a).  Yield: 60%; A red solid (recrystallization
from hexane). IR (CDCl3) 1678, 1588, 1504, 1446 cm™*;
'"HNMR 6=3.76 (3H, s, OCH3), 6.62 (2H, d, J=9.1 Hz,
ArH), 6.94 (2H, d, J=9.1 Hz, ArH), 7.00—7.37 (15H, m,
ArH); '°F NMR 6=95.10 (3F, s, CF3). Found: C, 71.17; H,
4.73; N, 8.94%. Calcd for CosHaz F3sN3O: C, 71.03; H, 4.68;
N, 8.87%.

N-(2,2,2-Trifluoro- 1-tritylazoethylidene)- p-tolu-
idine (9b). Yield: 89%; A red solid (recrystallization
from hexane). IR (CDCls) 1678, 1600, 1492, 1446 cm™*;
'HNMR 6=2.28 (3H, s, CHs), 6.72—6.80 (2H, m, ArH),
6.88—7.35 (17H, m, ArH); °F NMR 6=94.11 (3F, s, CF3).
Found: C, 73.78; H, 5.01; N, 9.31%. Calcd for CagH22F3N3:
C, 73.51; H, 4.85; N, 9.19%.
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4-Chloro-N-(2,2,2-trifluoro-1-tritylazoethylidene)-
aniline (9¢).  Yield: 70%; A red solid (recrystallization
from hexane). IR (CHCls) 1686, 1602, 1584, 1484, 1446
cm™!; 'THNMR 6§=6.70—6.80 (2H, m, ArH), 6.87—7.00
(6H, m, ArH), 7.00—7.10 (2H, m, ArH), 7.17—7.35 (9H,
m, PhH); °F NMR 6§=93.83 (3F, s, CF3). Found: C, 67.77;
H, 4.04; N, 8.63%. Calcd for Co7H19CIF3Ns: C, 67.86; H,
4.01; N, 8.79%.

4-Nitro- N-(2,2,2-trifluoro-1-tritylazoethylidene)-
aniline (9d). Yield: 77%; A brown solid (recrystallization
from hexane). IR (CDCls) 1692, 1606, 1594, 1522, 1348
cm™!; 'THNMR 6=6.78—6.91 (7H, m, ArH), 7.15—7.32
(10H, m, ArH), 7.90—8.00 (2H, m, ArH); '°F NMR, 6§=93.15
(3F, s, CF3). Found: C, 66.62; H, 3.90; N, 11.57%. Calcd
for Co7H19F3N402: C, 66.39; H, 3.92; N, 11.47%.

2- (Phenylethynyl)- N-(2,2,2-trifluoro-1-tritylazo-
ethylidene)aniline (10a). Yield: 56% from 19a; A
red solid (recrystallization from hexane). IR (CDCls) 1692,
1600, 1530, 1492, 1446 cm™'; "THNMR §=6.80—7.38 (24H,
m, ArH); °F NMR 6=93.47 (3F, s, CF3). Found: C, 77.35;
H, 4.56; N, 7.44%. Calcd for C35H24F3N3: C, 77.33; H, 4.45;
N, 7.73%. '

2-(1-Hexynyl)-N-(2,2,2-trifluoro-1-tritylazoethyli-
dene)aniline (10b).  Yield: 57% from 19b; A red solid
(recrystallization from hexane). IR (CHCl3) 1694, 1598,
1532, 1490, 1478, 1446 cm™'; "H NMR 6=0.86 (3H, t, J=5.9
Hz, CH3), 1.20—1.50 (4H, m, CH,CH,), 2.23 (2H, t, J=6.8
Hz, CH2), 6.70—7.30 (19H, m, ArH); *FNMR 6=93.32
(3F, s, CF3). Found: C, 75.41; H, 5.47; N, 7.97%. Calcd for
Cs3HasF3Ns: C, 75.70; H, 5.39; N, 8.03%.

2-(2-Methoxycarbonylvinyl)- N-(2,2,2-trifluoro-1-
tritylazoethylidene)aniline (11). Yield: 73% from 20;
A brown solid (recrystallization from hexane). IR (CHCl3)
1714 (C=0), 1636, 1600, 1598, 1492, 1448 cm™!; 'HNMR
6=3.79 (3H, s, CH3), 6.28 (1H, d, J=16.1 Hz, CH=CH), 6.57
(1H, dd, J1=7.2 Hz, Jo=1.9 Hz, ArH), 6.80—6.88 (5H, m,
ArH), 7.03 (1H, td, J1=7.4 Hz, Jo=1.8 Hz, ArH), 7.09 (1H,
td, J1=7.4 Hz, J,=1.7 Hz, ArH), 7.16—7.32 (10H, m, ArH),
7.46 (1H, dd, J1=7.5 Hz, J,=2.1 Hz, ArH), 7.74 (1H, d, J=
16.1 Hz, CH=CH); '°FNMR 6=93.61 (3F, s, CF3). Found:
C, 70.59; H, 4.56; N, 7.71%. Calcd for C31H24F3N302: C,
70.58; H, 4.59; N, 7.97%.

General Procedure for Thermal Reaction of N-(2,
2,2-Trifluoro-1-tritylazoethylidene)anilines (9). A
glass tube with a septam cap, a stirbar and Ny-inlet was
charged with 9 (0.11 mmol) and phenylacetylene (0.05 ml,
0.46 mmol). Then, the mixture was heated at 100 °C for 2—
3 min and concentrated under reduced pressure to provide
a separable mixture of 32 and 33.

6- Methoxy- 4- phenyl- 2- trifluoromethylquinoline
(32a).  Yield: 51% (2.8:1 mixture of 32a and 33a); A
white solid (recrystallization from ether-hexane). Mp 71.5—
72.5 °C. IR (CHCls) 1624, 1592 cm™!; 'HNMR, §=3.81
(3H, s, OCHs), 7.22 (1H, d, J=2.7 Hz, ArH), 7.48 (1H, dd,
J1=3.6 Hz, J,=1.2 Hz, ArH), 7.52—7.60 (5H, m, PhH),
7.62 (1H, s, ArH), 8.19 (1H, d, J=9.3 Hz, ArH); '*FNMR
6§=94.58 (3F, s, CF3). Found: C, 67.09; H, 3.80; N, 4.58%.
Calcd for C17H12NF30: C, 67.33; H, 3.99; N, 4.62%.

7- Methoxy- 4- phenyl- 2- trifluoromethylquinoline
(33a). A white solid (recrystallization from ether-hexane).
Mp 85.5—86.5 °C. IR (CHCls) 1622, 1588 cm™!; "THNMR
6=3.99 (3H, s, OCH3s), 7.26 (1H, dd, J,=9.3 Hz, J»=2.6 Hz,
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ArH), 7.50—7.55 (5H, m, ArH), 7.56 (1H, s, ArH), 7.60 (1H,
d, J=2.6 Hz, ArH), 7.87 (1H, d, J=9.3 Hz, ArH); 1°F NMR
§=94.20 (3F, s, CF3). Found: C, 67.15; H, 3.99; N, 4.61%.
Calcd for Cl7H12NF3O: C, 67.33; H, 3.99; N, 4.62%.

6- Methyl- 4- phenyl- 2- trifluoromethylquinoline
(32b).  Yield: 47% (2:1 mixture of 32b and 33b); A
yellow oil. IR (neat) 1624, 1590, 1578, 1568, 1506, 1496,
1474, 1448 cm™'; '"HNMR, 6§=2.51 (3H, s, CHs), 7.46—7.60
(54, m, ArH), 7.64 (1H, s, ArH), 7.66 (1H, dd, J1=8.7 Hz,
Jo=2.0 Hz, ArH), 7.72 (1H, m, ArH), 8.19 (1H, d, J=8.7
Hz, ArH); '°F NMR, 6=94.36 (3F, s, CF3). Found: C, 71.05;
H, 4.47; N, 4.89%. Calcd for C17H12NF3: C, 71.07; H, 4.21;
N, 4.88%. )

7- Methyl- 4- phenyl- 2- trifluoromethylquinoline
(33b). A slight red oil. IR (neat) 1628, 1590, 1578, 1514,
1452, 1434 cm™!; 'THNMR 6=2.60 (3H, s, CH3), 7.46 (1H,
dd, J1=8.7 Hz, Jo.=1.8 Hz, ArH), 7.53—7.56 (5H, m, ArH),
7.62 (1H, s, ArH), 7.88 (1H, d, J=8.7 Hz, ArH), 8.06—9.00
(1H, m, ArH); '*FNMR 6§=94.22 (3F, s, CF3). Found: C,
70.91; H, 4.34; N, 4.83%. Calcd for C17Hi12NF3: C, 71.07;
H, 4.21; N, 4.88%.

6-Chloro-4-phenyl-2-trifluoromethylquinoline (32c).
Yield: 55% (1.6:1 mixture of 32c and 33c); A white solid
(recrystallization from ether—hexane). Mp 85.5—86.5 °C.
IR (CHCls) 1612, 1592, 1490, 1458, 1386 cm™!; 'HNMR
6=7.48—7.62 (5H, m, ArH), 7.70 (1H, s, ArH), 7.77 (1H,
dd, J1=9.0 Hz, J>=2.3 Hz, ArH), 7.96 (1H, d, J=2.2 Hz,
ArH), 8.23 (1H, d, J=9.0 Hz, ArH); *F NMR 6=94.15 (3F,
s, CF3). Found: C, 62.42; H, 2.70; N, 4.49%. Calcd for
C16H9CINF3: C, 62.46; H, 2.95; N, 4.55%.

7-Chloro-4-phenyl-2-trifluoromethylquinoline(33c).
A white solid (recrystallization from ether—hexane). Mp
70—71 °C. IR (CHCl3) 1610, 1590, 1492, 1448, 1384 cm™
'HNMR 6=7.47—7.62 (6H, m, ArH), 7.68 (1H, s, ArH),
7.94 (1H, d, J=9.1 Hz, ArH), 8.29 (1H, d, J=2.1 Hz, ArH);
199 NMR. §=94.05 (3F, s, CF3). Found: C, 62.51; H, 2.90;
N, 4.58%. Calcd for C16HoCINF3: C, 62.46; H, 2.95; N,
4.55%.

6-Nitro-4-phenyl-2-trifluoromethylquinoline (32d).
Yield: 37% (1:0.11 mixture of 32d and 33d); A white solid
(recrystallization from ether~hexane). Mp 169—170 °C. IR
(CDCls) 1624, 1596, 1538, 1492, 1464, 1386, 1348 cm™’;
'HNMR 6=7.50—7.70 (5H, m, ArH), 7.85 (1H, s, ArH),
8.45 (1H, d, J=9.2 Hz, ArH), 8.60 (1H, dd, J,=9.2 Hz,
Jo=2.5 Hz, ArH), 8.95 (1H, d, J=2.5 Hz, ArH); 'F NMR
§=93.81 (3F, s, CF3). Found: C, 60.26; H, 2.74; N, 8.63%.
Caled for C16HoN2F30,: C, 60.38; H, 2.85; N, 8.80%.

7-Nitro-4-phenyl-2-trifluoromethylquinoline (33d).
A white solid (recrystallization from ether—hexane). Mp
107—108 °C. IR (CDCl3) 1626, 1538, 1354 cm™; 'HNMR,
6=7.50—7.65 (5H, m, ArH), 7.85 (1H, s, ArH), 8.18 (1H,
d, /=9.3 Hz, ArH), 8.39 (1H, dd, J1=9.3 Hz, J2=2.3 Hz,
ArH), 9.20 (1H, d, J=2.3 Hz, ArH); '°F NMR §=93.91 (3F,
s, CF3). Found: C, 60.14; H, 2.72; N, 8.60%. Calcd for
C16HgN2F30,: C, 60.38; H, 2.85; N, 8.80%.

General Procedure for Thermal Reaction of N-
(2,2, 2- Trifluoro- 1- tritylazoethylidene)anilines (10)
and (11). A glass tube with a septam cap, a stir bar
and Nj-inlet was charged with N-(2,2,2-trifluoro-1-trityl-
azoethylidene)aniline (0.092 mmol), thiophenol (0.019 ml,
0.18 mmol) and toluene (0.25 ml). Then, the mixture was
heated at 100 °C for 3 min. After evaporation of the sol-
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vent, the residue was chromatographed over silica-gel using
hexane-AcOEt to give 38 or 40.

3- (a- Phenylthiobenzyl)- 2- triluoromethylindole
(38a).  Yield: 72%; A white solid (recrystallization from
ether—hexane). Mp 85—86 °C. IR (CDCls) 3480 (NH),
1586, 1566 cm™'; 'HNMR §=6.02 (1H, s, CH), 7.10—
7.41 (11H, m, ArH), 7.52—7.62 (2H, m, ArH), 8.04 (1H,
d, J=8.1 Hz, ArH), 8.29 (1H, br, NH); '*F NMR 6=104.07
(3F, s, CF3). Found: C, 68.61; H, 3.90; N, 3.53%. Calcd for
C22H16F3NS: C, 68.92; H, 4.21; N, 3.65%.

3- (1- Phenylthiopentyl)- 2- trifluoromethylindole
(38b).  Yield: 77%; A white solid (recrystallization from
ether—hexane). Mp 78—79 °C. IR (CDCls) 3484 (NH),
1588, 1568 cm™!; "HNMR 6§=0.83 (3H, t, J=7.2 Hz, CHa3),
1.12—1.46 (4H, m, CH,CH,), 2.05—2.35 (2H, m, CH,), 4.64
(1H, dd, J1=9.2 Hz, Jo=6.0 Hz, CH), 7.08—7.40 (8H, m,
ArH), 8.14 (1H, d, J=7.3 Hz, ArH), 8.05—8.25 (1H, br,
NH); '°F NMR 6=104.23 (3F, s, CF3). Found: C, 66.17; H,
5.42; N, 3.77%. Calcd for CaoH2oF3NS: C, 66.10; H, 5.55;
N, 3.85%.

Methyl 2-Trifluoromethylindole- 3- acetate (40).
Yield: 75%; A white solid (recrystallization from ether—hex-
ane). Mp 55—57 °C. IR (CDCls) 3484 (NH), 1738 (C=0),
1600, 1576 cm™'; "H NMR, §=3.69 (3H, s, OCH3), 3.93 (2H,
s, CHp), 7.21 (1H, td, J1=6.5 Hz, Jo=1.4 Hz, ArH), 7.35
(1H, td, J1=6.5 Hz, Jo=1.2 Hz, ArH), 7.42 (1H, d, J=8.3
Hz, ArH), 7.67 (1H, d, J=8.3 Hz, ArH), 8.38 (1H, br, NH);
FNMR, §=103.15 (3F, s, CF3). Found: C, 56.41; H, 4.10;
H, 5.14%. Calcd for 012H10F3N02: C, 56.04; H, 3.92; N,
5.45%.

The authors are grateful to the Ministry of Educa-
tion, Culture and Science of Japan for the financial
support by a Grant-in-Aid for Scientific Research Nos.
04555204 and 06227248, and to the SC NMR laboratory
of Okayama University for 1°F NMR analysis.
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