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Reactions of N-(benzotriazol-ylmethyl)thioamides 2a—e
and 3a—e with various activated olefins gave the corre-
sponding tri- and tetrasubstituted pyrroles in prepara-
tively useful yields.

Polysubstituted pyrroles are common pharmacophores
for numerous natural compounds including antibiotics
and alkaloids.! Tetrasubstituted pyrroles are synthetic
therapeutic agents with a wide spectrum of biological
activity.?2=4 The valuable and diverse biological proper-
ties of pyrroles make the development of efficient meth-
ods for the preparation of these compounds having a
defined substitution pattern a focus of considerable
synthetic effort.3a-

Among various methods for the preparation of polysub-
stituted pyrroles, 1,3-dipolar additions of acetylenes with
azomethine ylides are the most widely used.3¢43-9 These
methods are not always regioselective,*%¢4~¢ and the
diversity of the desired pyrroles is limited by the small
number of commercially available acetylenes. In our
group, we previously prepared di- and trisubstituted
pyrrole derivatives by 1,3-dipolar cycloaddition reactions
of activated olefins with (i) N-(benzotriazol-ylmethyl)
thioimidates RC(SMe)=NCH,Bt, or (ii) benzotriazol-yl-
methyl isocyanide BtCH,NC,® or (iii) benzotriazol-ylaryl-
N-(arylmethylidene)aryl methanamine.® The presence of
a benzotriazolyl group, together with the methylthio
group as an additional leaving group in (i) or isonitrile
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group in (ii), advantageously allows for the highly regio-
selective cyclizations with disubstituted olefins, leading
directly to the corresponding pyrroles. Since a wider
variety of olefins is commercially available compared to
that of acetylenes, this increases the potential diversity
of the resulting polysubstituted pyrroles. We now extend
this methodology to a one-pot preparation of tri- and
tetrasubstituted pyrroles.

Discussion

The general one-pot sequence is depicted in Scheme
1. Thioamides 2a—e and 3a—d with a variety of R and
R3 substituents are prepared from 1 via Mannich-type
condensations in 90—96% yields.3"%2-¢ Compounds 2a—e
and 3b—d are crystalline, while 3a was isolated as a
sticky oil; none required column chromatography puri-
fication (Table 1). The compounds show a characteristic
IH NMR signal in the 6.55—6.79 ppm range for the
methylene protons of 2a—e and in the 8.61—8.82 ppm
range for the methine protons of 3a—d.

2a—e and 3a—d were treated with t-BuOK in THF at
0 °C, followed by the addition of Mel, and the corre-
sponding S-methylthioamidates 4a—c,e and 5a,c were
formed. The use of n-BuLi at —78 °C, LDA at —30 °C, or
NaH at 0 °C, in THF, afforded inferior results. The
intermediates 4a—c and 5a,b can be isolated and have
significant shelf life. For compounds 2a—e and 3a—d,
slow amide rotation results in two sets of carbon and
proton signals in the corresponding NMR spectra.

Conversion of 4a—c and 5a,b into the desired pyrroles
was achieved by an additional 3 equiv of t-BuOK and an
activated olefin to the reaction mixture at 25 °C. A
stoichiometric amount of base required longer reaction
times and in some cases gave lower yields. The reaction
was monitored by TLC, which indicated reaction comple-
tion within 0.15—-2.0 h with the desired pyrrole 6a—e
being the sole product. The pure products were crystal-
lized from ethanol or ethyl acetate. Pyrroles 6h,i,j were
isolated by column chromatography. While this procedure
works well with aromatic and heterocyclic substituents,
the introduction of alkyl substituents was not successful
and gave only traces of the pyrroles 6f, 6g, and 7a,c. Our
experimental results are summarized in Table 2.

Following these syntheses, we investigated N-acylation
and N-alkylation of pyrroles. We found that quenching
the reaction mixture containing 6b with acetyl chloride
resulted in formation of 61 in 82% yield. Similarly, methyl
iodide quenching of reaction mixtures containing 6e and
6h afforded 6m and 6n in 89% and 80% vyield, respec-
tively. Pyrrole 6p was prepared from isolated 6j by treat-
ment with methyl iodide in THF in the presence of NaH.

In conclusion, we believe that this synthetic sequence
is advantageous for the one-pot preparation of both tri-
and tetrasubstituted pyrroles. This method provides at
least four points of diversification, and it allows the
introduction of ester, amide, sulfone, and various aryl and
heterocyclic substituents. This procedure does not require
harsh reaction conditions or difficult to handle reagents
and can be easily scaled up to the preparation of gram
guantities of pyrroles.
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i. BtCH,OH, PhCHg, 41-96%; ii. +-BuOK, THF, Mel, 0°C; iii. RZCH=CHX, +BuOK;
iv. NaH, R*X; v. BtH, R®3CHO, PhCH; 40-90%.

Table 1. N-(Benzotriazol-ylmethyl)thioamides 2 and 3

entry Rt R3 mp (°C) yield, %
2a CeHs H 205—206 96
2b 2-C4H30 H 142—-143 41
2c 3-pyridyl H 162—-164 60
2d 4-pyridyl H 154-156 95
2e 4-MeOCgH4 H 178—180 91
3a Me CsHs - 40
3b CeHs 2,4-Cl,CeHsz  173-175 92
3c 4-ClCgHa4 4-CH3CeH4 152—-154 90
3d CeHs i-Pr 194—-195 42

Table 2. Tri- and Tetrasubstituted Pyrroles 6 and 7

yield,
entry R R2 R3 R4 X %
6a CgHs CeHs H H CN 99
6b CsHs CeHs H H SO,CeHs 90
6c 3-Py CO,Me H H CO;Me 60
6d CeHs 2-C4HsS H H COCgH4 96
6e CgHs CsHs H H CO;Et 99
6f C6H5 Me H H COQSi(Me)Qt-BU -
6g CeHs Me H H COzEt -
6h  CsHs 2-C4Hs0 H H CO;H 63
6i 2-C4H30 CeHs H H CO;Et 65
6] CeHs CF3 H H COzEt 20
6k 4-MEOC6H4 C6H5 H H cOzEt 87
61 CeHs CeHs H Ac SO,CsHs 82
6m CgHs CsHs H Me CO;Et 89
6n  CsHs 2-C4H3;0 H Me COzH 80
60 2-C4H30 CeHs H Me COzEt 85
6p CeHs CF3 H Me COzEt 672
7a C6H5 C6H5 i-Pr H CO.Et -
7b CeHs CeHs  2,4-Cl,C¢Hs H CN 63
7c Me C5H5 C5H5 H COzEt -

aem, 6n, 60, and 6p were prepared by treating isolated 6e,
6h, 6i, and 6j with (i) NaH in THF at RT, and (ii) Mel in THF,
disparately.

Experimental Section

General Methods. Melting points were determined on a
MEL-TEMP capillary melting point apparatus equipped with a
Fluke 51 digital thermometer. NMR spectra were taken in CDCl3
with tetramethylsilane as the internal standard for *H (300
MHz) or solvent as the internal standard for 13C (75 MHz). THF
was distilled from sodium/benzophenone under nitrogen im-
mediately prior to use. All reactions with air-sensitive com-
pounds were carried out under an argon or nitrogen atmosphere.
t-BuOK was purchased from Acros. Compounds 2a and 3d were
prepared according to literature procedures.*".6¢

General Procedure for the Synthesis of N-(Benzotri-
azol-ylmethyl)thioamides 2b—e and 3a—c. A mixture of a
thioamide 1 (20 mmol) and 1-(hydroxymethyl)benzotriazole (20
mmol), or benzotriazole (2.39 g, 20 mmol) and an aldehyde (20
mmol) for 3a—c, in toluene (50 mL) with a catalytic amount of
p-toluenesulfonic acid (0.019 g, 0.1 mmol) was refluxed for 24
h. The water formed was removed with a Dean—Stark trap. The

mixture was cooled to room temperature and kept refrigerated
overnight. Products 2b—e and 3b,c were obtained by filtration
as crystalline compounds. Compound 3a was isolated by column
chromatography.
N-(1H-1,2,3-Benzotriazol-1-ylmethyl)-2-furancarbothio-
amide (2b): yellow needles, mp 142—143 °C; 'H NMR 6 6.07 (s,
0.5H), 6.17 (s,1.5H), 6.60 (t, 1H, J = 1.8 Hz), 7.30 (t, 1H, J =
5.0 Hz), 7.44 (t, 1H, J = 8.1 Hz), 7.55-7.61 (m, 1H), 7.73 (d,
1H, J = 3.6 Hz), 7.92 (d, 1H, J = 8.4 Hz), 8.04 (d, 1H, J = 8.4
Hz), 9.93 (br s, 1H); 13C NMR ¢ 56.1 112.2, 114.3, 119.6, 120.3,
125.2, 126.7, 128.7, 133.7, 146.6, 153.0, 185.4. Anal. Calcd for
C12H10N40S: € 55.80, H 3.90, N 21.69. Found: C 56.21, H 4.09,
N 21.65.
N-(1H-1,2,3-Benzotriazol-1-ylmethyl)-3-pyridinecarbo-
thioamide (2c): off-yellow microcrystals, 162—164 °C;'H NMR
0 6.69 (d, 2H, J = 5.5 Hz), 7.30—7.43 (m, 2H), 7.52—7.57 (m,
1H), 8.01-8.04 (m, 2H), 8.14 (dd, 1H, J = 1.9, 9.8 Hz), 8.63 (d,
1H, J = 4.5 Hz), 8.97 (s, 1H), 11.38 (br s, 1H); 13C NMR ¢ 55.8,
110.1,118.5,121.9, 123.3, 126.8, 131.8, 134.6, 135.2, 144.7, 147.0,
150.8, 197.2. Anal. Calcd for C13H11NsS: C 57.97, H 4.12, N
26.00. Found: C 58.08, H 4.22, N 26.22.
N-(1H-1,2,3-Benzotriazol-1-ylmethyl)-4-pyridinecarbo-
thioamide (2d): yellow microcrystals, mp 154.0—-156.0 °C; 'H
NMR 6 6.56 (s, 2H), 7.42—7.47 (m, 2H), 7.61 (d, 2H, J = 6.0
Hz), 7.70 (d, 1H, J = 6.0 Hz), 7.91—-7.94 (m, 1H), 8.07 (dd, 1H,
J=17.4,7.9Hz),8.66 (d, 2H, J = 6.0 Hz); 13C NMR ¢ 56.5, 111.1,
119.2,120.9, 124.2, 127.7, 132.5, 145.0, 146.6, 149.9, 197.9. Anal.
Calcd for C13H11NsS: N 26.00. Found: N 25.74.
N-(1H-1,2,3-Benzotriazol-1-ylmethyl)-4-methoxyphenyl-
thioamide (2e): yellow needles; mp 178.0—180.0 °C; 'H NMR
0 3.80 (s, 3H), 6.77—6.84 (m, 4H), 7.32 (t, 1H, J = 7.2 Hz), 7.49
(t, 1H, 3 = 7.5 Hz), 7.88—7.92 (m, 3H), 8.04 (d, 1H), 9.38 (t, 1H,
J = 3.5 Hz); 3C NMR 4 56.0, 57.1, 111.8, 114.1, 119.7, 125.1,
126.6, 128.6, 129.8, 133.1, 146.1, 163.3, 200.4. Anal. Calcd for
C1sH14N4OS: N 18.79. Found: N 18.39.
N-[1H-1,2,3-Benzotriazol-1-yl(phenyl)methyl]ethane-
thioamide (3a): yellow oil; *H NMR 6 2.62 (s, 3H), 7.22—7.35
(m, 6H), 7.44 (t, 1H, 3 = 8.3 Hz), 7.73 (d, 1H, J = 8.3 Hz), 7.90
(d, 1H, 3 = 8.3 Hz), 8.61 (d, 1H, J = 8.3 Hz), 10.31 (br s, 1H);
13C NMR ¢ 33.3, 69.1, 110.2, 119.4, 124.5, 126.6, 128.0, 128.8,
129.3, 132.9, 134.8, 145.0, 203.7. Anal. Calcd for C15sH14N4S: C
63.80, H 5.00. Found: C 63.55, H 4.97.
N-[1H-1,2,3-Benzotriazol-1-yl(2,4-dichlorophenyl)meth-
yllbenzenecarbothioamide (3b): yellow microcrystals, mp
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Notes

173.0—175.0 °C; 'H NMR 6 7.18 (dd, 1H, 3 = 1.9, 8.4 Hz), 7.25—
7.36 (m, 3H), 7.42—7.51 (m, 4H), 7.59 (d, 1H, J = 8.1 Hz), 7.74
(d, 1H, 3 = 8.1 Hz), 7.87 (d, 2H, J = 7.5 Hz), 8.82 (d, 1H, J =
7.7 Hz), 9.76 (br s, 1H); 3C NMR 6 67.0, 110.0, 119.4, 124.8,
127.4,127.6, 128.3,128.4, 129.5, 130.0, 131.2, 131.9, 132.6, 134.6,
136.2, 140.1, 145.0, 200.2. Anal. Calcd for CxH14CloN4S: C 58.12;
H 3.41; N 13.56. Found: C 58.38; H 3.26; N 13.75.

N-[1H-1,2,3-Benzotriazol-1-yl(4-methylphenyl)methyl]-
4-chlorobenzenecarbothioamide (3c): yellowish microcrys-
tals; mp 152.0—154.0 °C; *H NMR 6 2.37 (s, 3H), 7.19—7.48 (m,
7H), 7.55 (t, 1H, 3 = 7.2 Hz), 7.73—-7.83 (m, 3H), 8.03 (d, 1H, J
= 8.4 Hz), 8.64 (d, 1H, J = 8.4 Hz), 9.25 (d, 1H, J = 7.8 Hz); 13C
NMR 6 21.1, 69.2, 109.8, 119.9, 124.5, 126.5, 128.1, 128.5, 128.7,
129.9,132.4,132.9, 138.2, 138.8, 139.8, 145.4, 198.5 Anal. Calcd
for C21H17CIN4S: C 64.20; H 4.36. Found: C 64.22; H 4.44.

The Synthesis of Tri- and Tetrasubstituted Pyrroles 6
and 7. General Procedure. The t-BuOK (3.3 mmol) was added
to a solution of a N-(benzotriazol-1-ylmethyl)thioamide (2) (3
mmol) and iodomethane (3.3 mmol) in THF (50 mL) at 0 °C,
and the mixture was stirred for 2 h. After an appropriate Michael
acceptor (3.3 mmol) was added, the t-BuOK (9 mmol) was added
in two portions at 0 °C. The mixture was refluxed for 2 h, and
the solvent was removed on an evaporator. The solid residue
was dissolved in 50 mL of dichloromethane and washed with
5% NaHCO;3; (100 mL x 3~5) and dried over MgSO,. After
evaporation of the solvents, the residue was recrystallized from
dichloromethane—ethanol to give the expected product.

1,3-Diphenyl-2-cyano-1H-pyrrole (6a): gray plates, mp
255.0 °C; IH NMR 6 7.06 (d, 1H, J = 2.7 Hz), 7.25—7.30 (m,
1H), 7.35—-7.50 (m, 5H), 7.66 (d, 2H, J = 6.9 Hz), 7.83 (d, 2H, J
= 6.9 Hz), 11.94 (br s, 1H); 13C NMR ¢ 86.3, 116.2, 117.1, 125.0,
125.3,125.7,126.6, 127.2, 127.5, 127.7, 129.1, 132.1, 138.9. Anal.
Calcd for C17H12N,: C 83.58; H 4.95; N 11.47. Found: C 83.20;
H 4.96; N 11.49.

2,3-Diphenyl-4-(phenylsulfonyl)-1H-pyrrole (6b): red mi-
crocrystals; mp 156.0—159.0 °C; *H NMR ¢ 6.65 (d, 1H, J = 2.5
Hz), 7.12 (9, 3H, 3 = 8.2 Hz), 7.23—7.31 (m, 7H), 7.34—-7.37 (m,
3H), 7.49—7.53 (m, 2H), 8.78 (br s, 1H); 13C NMR ¢ 118.0, 126.8,
127.1,127.5,127.9,128.0, 128.9, 130.2, 130.5, 131.0, 131.8, 133.4,
137.0, 143.1. Anal. Calcd for C2,H17NO,S: N 3.90. Found N 4.05.

Dimethyl 2-(3-pyridinyl)-1H-pyrrole-3,4-dicarboxylate
(6¢): white solid; mp 165—166 °C; *H NMR ¢ 3.60 (s, 6H), 7.11—
7.21 (m, 2H), 7.69 (d, 1H, J = 7.8 Hz), 8.33 (d, 1H, J = 4.6 Hz),
8.55 (s, 1H), 11.61 (br s, 1H); 3C NMR ¢ 50.8, 51.5, 113.9, 115.6,
122.7,124.7,127.0, 130.4, 134.7, 147.9, 148.1, 163.6, 165.9. Anal.
Calcd for C13H12N204: C 60.00, H 4.65, N 10.76. Found: C 59.85,
H 4.79, N 10.72.

2-Phenyl-3-(4-methylbenzoyl)-3-(2-thienyl)-1H-pyrrole
(6d): yellow prisms; mp 199.0—200.0 °C; *H NMR ¢ 2.26 (s, 3H),
6.79—6.84 (m, 3H), 6.99—7.03 (m, 3H), 7.08—7.11 (m, 3H), 7.17—
7.21 (m, 2 H), 7.70 (d, 2H, J = 7.2 Hz), 9.25 (br s, 1H); 13C NMR
0 21.6, 117.5, 118.9, 119.7, 123.1, 124.5, 127.2, 127.3, 128.5,
128.7,130.2, 131.4, 134.2, 135.9, 136.6, 143.5, 195.4. Anal. Calcd
for C»H17NOS: N 4.08. Found: N 4.02.

Ethyl 2,4-diphenyl-1H-pyrrole-3-carboxylate (6e): oil; H
NMR 6 0.92 (t, 3H, J = 7.1 Hz), 3.95 (q, 2H, J = 7.1 Hz), 6.48
(d, 1H, J = 1.5 Hz), 7.30—7.40 (m, 10H), 8.94 (s, 1H); 3C NMR
013.6,59.9,110.4,117.5, 126.2, 127.2, 127.7, 127.8, 127.9, 128.6,
128.8, 132.2, 135.3, 136.8, 166.1. Anal. Calcd for C19H17NO,: C
78.33, H 5.88, N 4.81. Found: C 77.97, H 6.06, N 4.90.

4-(2-Furyl)-2-phenyl-1H-pyrrole-3-carboxylic acid (6h):
oil; *H NMR 6 6.41 (dd, 1H, J = 1.9, 3.4 Hz), 6.85 (d, 1H, J =
3.2 Hz), 7.09 (d, 1H, J = 2.6 Hz), 7.33—7.37 (m, 4H), 7.41-7.49
(m, 3H), 9.02 (br s, 1H); 13C NMR ¢ 107.7, 111.2, 117.7, 118.0,
128.1,128.4,129.1, 132.1, 139.3, 140.6, 148.7, 170.2, 171.4, 177 .4;
HRMS calcd for C1sH11NO3 (M): 253.0739, found: 253.0737.
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Ethyl 2-(2-furyl)-4-phenyl-1H-pyrrole-3-carboxylate (6i):
65% pale brown oil; tH NMR 6 1.04 (t, 3H, J = 7.1 Hz), 4.14 (q,
2H,J =7.1Hz), 6.42 (dd, 1H, J =2.1, 2.0 Hz), 6.62 (d, 1H, J =
2.7 Hz), 7.23—7.36 (m, 7H), 9.25 (s, 1H); 13C NMR ¢ 14.0, 60.1,
109.6,109.7,112.1, 117.8, 126.5, 127.8, 127.9, 128.0, 129.3, 135.6,
141.6, 146.1, 165.6. Anal. Calcd for C17H1sNO3:N 4.98. Found:
N 5.32.

Ethyl 2-phenyl-4-(trifluoromethyl)-1H-pyrrole-3-carbox-
ylate (6j): red microcrystals; mp 120—121 °C, 'H NMR 6 1.15
(t,3H,J3=7.0Hz), 4.08 (9, 2H,J =7.0 Hz), 6.96 (d, 1H,J = 2.6
Hz), 7.33—7.42 (m, 5H), 9.17 (br s, 1H); 13C NMR ¢ 13.7, 60.4,
109.4,119.8,121.2,124.7,128.1, 128.8, 129.0, 131.1, 139.3, 157.7,
163.8, 186.4. Anal. Calcd for C14H12FsNO,: C 59.37, H 4.27, N
4.95. Found: C 59.25, H 4.34, N 4.94.

Ethyl 2-(4-methoxyphenyl)-4-phenyl-1H-pyrrole-3-car-
boxylate (6k): white crystals; mp 136.0—138.0 °C, 'H NMR 6
0.99 (t, 3H, J = 7.2 Hz), 3.82 (s, 3H), 4.06 (q, 2H, J = 7.2 Hz),
6.71(d, 1H, J = 2.5 Hz), 6.93 (d, 2H, J = 8.7 Hz), 7.25—7.47 (m,
7H), 8.47 (br s, 1H); 13C NMR ¢ 13.8, 55.3, 59.8, 110.5, 113.6,
116.8,124.8, 126.3, 127.7, 129.0, 130.1, 135.5, 137.1, 159.5, 165.7.
Anal. Calcd for C0H19NO3s: C74.75, H 5.96, N 4.36. Found: C
74.60, H 6.33, N 4.31.

1-[2,3-Diphenyl-4-(phenylsulfonyl)-1H-pyrrol-1-yl]-1-eth-
anone (61): white microcrystals; mp 136.0—138.0 °C, *H NMR
0 2.00 (s, 3H), 7.15—7.20 (m, 4H), 7.32—7.49 (m, 12H); 13C NMR
0 25.3, 120.0, 126.5, 127.1, 127.6, 127.7, 128.0, 128.1, 129.5,
130.3, 130.5, 130.8, 132.1, 132.3, 136.6, 142.0, 168.8. Anal. Calcd
for C24H19NO3S: N 3.49. Found: N 3.55.

Ethyl 1-methyl-2,4-diphenyl-1H-pyrrole-3-carboxylate
(6m): oil; *H NMR ¢ 0.85 (t, 3H, J = 7.1 Hz), 3.41 (s, 3H), 3.93
(9, 2H, 3 = 8.0 Hz), 6.66 (s, 1H), 7.33—7.43 (m, 10H); 3C NMR
013.5,34.5,59.2,111.8,121.5, 126.1, 126.2, 127.6, 127.8, 128.1,
129.0, 130.4, 132.0, 135.2, 138.9, 165.0. Anal. Calcd for CyoHao-
NO,: C 78.66, H 6.27, N 4.59. Found: C 78.54, H 6.63, N 4.45.

4-(2-Furyl)-1-methyl-2-phenyl-1H-pyrrole-3-carboxylic
acid (6n): brown oil; '"H NMR ¢ 3.34 (s, 3H), 6.38 (dd, 1H, J =
1.7, 3.2 Hz), 6.85 (d, 1H, J = 3.3 Hz), 6.99 (s, 1H), 7.27—-7.33
(m, 3H), 7.36—7.38 (m, 4H); 13C NMR ¢ 35.0 107.9, 109.3, 111.4,
116.6,121.9, 128.2, 128.6, 130.6, 131.8, 140.6, 140.6, 149.0, 169.8;
HRMS calcd for C16H13NO3 (M): 267.0895, found 267.0907.

Ethyl 2-(2-furyl)-4-phenyl-1-N-methyl-pyrrole-3-carbox-
ylate (60): 85% colorless oil; TH NMR 6 1.00 (t, 3H, J = 7.2
Hz), 3.51 (s, 3H), 4.05 (q, 2H, J = 7.2 Hz), 6.47 (dd, 1H, J = 1.5,
3.6 Hz), 6.63 (s, 1H), 6.64 (d, 1H, J = 3.6 Hz), 7.22—-7.25 (m,
1H), 7.28—7.33 (m, 2H), 7.37—7.40 (m, 2H), 7.50 (d, 1H, J = 1.8
Hz); 8C NMR 6_13.9, 35.3, 59.8, 110.9, 112.1, 114.1, 122.9, 126.2,
126.4,127.5,127.8,128.5, 128.9, 135.0, 142.7, 144.4, 164.9. Anal.
Calcd for C1gH17NO3: C 73.20, H 5.80, N 4.74. Found: C 73.28,
H 5.96, N 4.73.

Ethyl 1-methyl-2-phenyl-4-(trifluoromethyl)-1H-pyrrole-
3-carboxylate (6p): pale yellow needles; mp 51-52 °C; 'H
NMR 6 1.05 (t, 3H, J = 7.2 Hz), 3.39 (s, 3H), 4.07 (q, 2H, J =
7.1 Hz), 7.03 (s, 1H), 7.27—7.31 (m, 2H), 7.40—7.44 (m, 3H); 13C
NMR ¢ 13.7, 35.0, 59.9, 114.1 (C, Jc—¢ = 36.7 Hz), 123.2 (C, Jc—¢
= 264 Hz), 123.6 (CH, Jc-r = 6.3 Hz), 128.2, 128.4 (C, Jc-F =
11.4 Hz), 129.0, 130.5, 130.9, 140.7, 163.0. Anal. Calcd for
015H14F3N02: N 4.71. Found: N 5.01.

5-(2,4-Dichlorophenyl)-2,4-diphenyl-1H-pyrrole-3-carbo-
nitrile (7b): white microcrystalls; mp 193.0—196.0 °C; 'H NMR
0 7.07—7.15 (m, 2H), 7.32 (br s, 5H), 7.43—7.53 (m, 4H), 7.78 (d,
2H, J = 7.3 Hz), 8.96 (br s, 1H); 13C NMR ¢ 91.7, 117.2, 125.6,
126.2,127.7,127.8,128.3, 128.5, 128.9, 129.2, 129.4, 129.5, 129.6,
130.5, 132.3, 133.7, 134.1, 135.3, 139.7. Anal. Calcd for Cy3sH1as-
CI2N2: N 7.20. Found: N 7.15.
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