
Journal of the Korean Chemical Society
2001, Vol. 45, No. 1
Printed in the Republic of  Korea

�100�

� �

ββββ-Fluoro-αααα-phenylpyrrole ���� ��	 
� �

�������†��	
‡�������†����#����*

����� ������ 	��
†����� 
�� ���� ������

‡����� ������ 	��
#���� ��	��

(2000.  12.  4  ��)

A Study on the Synthesis of ββββ-Fluoro-αααα-phenylpyrrole Derivatives

Kyung Chell Kwak, Hyuncheol Oh†, Duk-Sang Chung‡, Young-Haeng Lee, Seung-Hwa Baik†,
Jong Soo Kim#, and Kyu Yun Chai*

Department of Chemistry, Wonkwang University, Iksan 570-749, Korea
‡Department of Newly Developed Drugs, Professional Graduate School of Oriental Medicine,

Wonkwang University, Iksan 570-749, Korea
‡Department of Chemistry, Cheju National University, Cheju 690-756, Korea
#Department of Chemical Engneering, Iksan College, Iksan 570-752, Korea

(Received December 4, 2000)

����� � !"# $%& '(	)*+ ,- 	

)* ./ 01& 23456 789 :;� <= .

>&? @/.1 =9 A#BC �DE ����� F �

(G5H IJ K�! L
 MD-���� N) O

5 P Q�& 3RS TUH I=/.2 Pyrrole� V

� 'H-W+ X3Y, ��Z V3> [\ ]J �^

_`a bTcd e> �f �gh i jkl 	)*

=/. mn ��oJp �qcrs )5 �t
 ���

�� � !"# $%& fluoropyrrole 'H-W+ l

u�, D[� P vw� ]"# /x`a =Ty �

@G= jkz @( IJ fluoropyrrole 'H-� )

5J �
 �{� 4�| l}c> @/.3 ~�!"#

����9 ��5= �; �p '(	)*J �
 �

 !E ����(� H�= �| �
!=/. α-

Fluoropyrrole 'H-� )5�"#9 xenon difluoride

� pyrrole 'H-�� ��4 P 2-azido-3.3-difluorocy-

lobutene� >3 �� ��5 ]= .>& ? @"�

β-fluoropyrrole'H-� )5�"#9 pyrrole-α-dia-

zonium tetrafluoroborate� �	� ��6 PN-fluoroben-

zenesulfonimide(NF ��)�� ��7 ]= =T&/.

V�s =�
 ��W+ 25*� ���= 40% =`

# �> q�*�� )5= dk� �� �8� ��

��= �/#� ��= @/. �| pyrrole+ β-_$

� α-_$./ ���-J �
 ��5= �( IJ,

����� � !"# β-_$J� H�& β-fluoropyrrole

'H-� )5J �
.>9 �; ��
  =/.

mn D.J. Burton ]+ ethyl-4,4-difluoro-2-iodo-4-

benzoyl butyrate � ¡,8� �T¢£� ¤� ��6

u
 4-fluoro-5-phenylpyrrole-2-carboxamide� )5�

6 .>
 ? @/.8 ¥ �{Jp9 copper(0) ¦§

`Jp α,α-difouoro-α-iodo-methyl phenyl ketone(1)

� vinyltrimethylsilane(2) b=� radical ̈ ���96
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6 pp| ��`© ��
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*J �
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´/(85% ���).
1H NMR(CDCl3): δ2.85(m, 2H), 3.24(t, JHH=2.8 Hz,

1H), 0.16(s, 9H), 7.64-7.49(m, 3H), 8.12-8.11(m, 2H);

Scheme 1.

Scheme 2.



102 ����������������������� !"

Journal of the Korean Chemical Society

19F NMR(CDCl3): δ-102.7(ddd, 2JFF=279.5 Hz, 3JFH=

16.6 Hz), -108.8 (ddd, 2JFF=279.5 Hz, 3JFH=16.6 Hz);
13C NMR(CDCl3): δ-2.1(s), 4.4(s), 38.3(t, 2JFC= 23.0 Hz),

119.3(t, 1JFC=256.2 Hz), 128.9(s) 130.5(s). 132.2(s),

134.6(s), 189.4(t, 2JFC=30.7 Hz); GC-MS: m/z 382(M+,

1.03), 105(48.34), 77(96.60), 73(100); FT-IR(CCl4):

3067, 2955, 2926, 1701, 1450, 1251, 1417, 1179(cm−1).

3-Fluoro-2-phenylpyrrole ���(5a-5h)� ��	
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3-Fluoro-2-phenyl-pyrrole(5a): ��� 70%; 1H NMR

(CDCl3): δ3.58(s, 3H), 5.98(d, 3JHH=3.2 Hz, 1H),

6.42(dd, 3JHF=5.0 Hz, 3JHH=3.2 Hz, 1H), 7.29-7.31(m,

2H), 7.32-7.44(m, 3H); 19F NMR(CDCl3): δ-165.8(s);
13C NMR(CDCl3): δ-35.9(s), 96.2(d, 2JFC=16.3 Hz), 117.6

(d, 2JFC=22.1 Hz), 119.0(d, 3JFC=7.7 Hz), 127.2(s), 128,8

(s), 130.0(s), 149.0(d, 1JFC=240.9 Hz); GC-MS: m/z

175(M+, 100), 160(4.92), 146(7.57), 133(38.93); FT-IR

(CCl4): 3400, 3010, 1610, 1217, 758 (cm−1)

N-Methyl-3-fluoro-2-phenylpyrrole(5b): ��� 90%;
1H NMR(CDCl3): δ6.07(d, 3JHH=3.2 Hz, 1H), 6.58(dd,
3JFH=6.9 Hz, 1H), 7.28(d, 1H), 7.38(t, 2H), 7.50(t, 2H),

7.98(s); 19F NMR(CDCl3): δ-165.8(s); 13C NMR(CDCl3):

δ99.2(d, 2JFC=17.3 Hz), 114.7(d, 2JFC=20.2 Hz), 115.3

(d, 3JFC=7.7 Hz), 124.1(s), 126.2(s), 129.1(s), 130.7(d,
3JFC=4.8 Hz), 149.6(d, 1JFC=242.8 Hz); GC-MS: m/z

161(M+, 100), 133(51.00), 104(7.16), 81(20.60), 57

(22.98); FT-IR : 2961, 1261, 1070 (cm−1).

N-Ethyl-3-fluoro-2-phenylpyrrole(5c): ��� 85%;
1H NMR(CDCl3): δ1.18(t, 3JHH=7.33 Hz, 3H), 3.82(q,
3JHH=7.3 Hz, 2H), 5.93(d, 3JHH=3.2 Hz, 1H), 6.43(dd,
3JFH=6.6 Hz, 3JHH=3.2 Hz, 1H), 7.30(m, 5H); 19F NMR

(CDCl3): δ-166.5(s); 13C NMR(CDCl3): δ16.6(s), 42.6(s),

96.3(d, 2JFC=16.3 Hz), 117.0(d, 3JFC=7.7 Hz), 127.3(s),

128.8(s), 129.5(s), 130.1(d, 3JFC=2.9 Hz), 148.9(d, 1JFC

=240.9 Hz); GC-MS: m/z 189(M+, 100), 174(32.06),

161(19.17), 147(11.29), 133(44.95), 105(29.27), 77(31.90),

57(31.16); FT-IR: 3010, 1215, 756 (cm−1).

N-Propyl-3-fluoropyrrole(5d) : ��� 85%; 1H NMR

(CDCl3): δ0.7(t, 3JHH=7.3 Hz, 3H), 1.12(m, 3JHH=7.3

Hz, 2H), 3.74(t, 3JHH=7.3 Hz, 2H), 5.91(d, 3JHH=3.2 Hz,

1H), 6.40(dd, 3JFH=4.5 Hz3JHH=3.2 Hz1H), 7.30(m,

5H); 19F NMR(CDCl3): δ-166.5 (s); 13C NMR(CDCl3):

δ19.9(s), 32.4(s), 47.8(s), 96.1(d, 2JFC=17.3 Hz), 117.2

(d, 2JFC=22.1 Hz), 117.8(d, 3JFC=6.7 Hz), 127.3(s),

128.8(s), 129.5(s), 130.2(d, 3JFC=2.9 Hz), 149.0(d, 1JFC=

240.9 Hz); GC-MSm/z 203(M+, 96.18), 174(100),

161(45.12), 147(15.47), 133(42.32), 105(62.52), 77

(41.85), 57 (35.82); FT-IR: 3018, 1217, 758 (cm−1).

N-Butyl-3-fluoro-2-phenylpyrrole (5e): ��� 75%;
1H NMR(CDCl3): δ0.74(t, 3JHH=7.3 Hz, 3H), 1.23-1.19

(m, 3JHH=7.3 Hz, 2H), 1.56-1.49(m, 3JHH=7.33 Hz, 2H),

3.77(t, 3JHH=7.3 Hz, 2H), 5.91(d, 3JHH=3.2 Hz, 1H),

6.40(dd, 3JFH=5.0 Hz, 3JHH=3.2 Hz, 1H), 7.37-7.19(m,

5H); 19F NMR(CDCl3): δ-166.6(s); 13C NMR(CDCl3):

δ11.3(s), 24.6(s), 29.93(s), 49.7(s), 96.1(d, 2JFC=16.32

Hz), 117.2(d, 2JFC=22.07 Hz), 117.7(d, 3JFC=6.72 Hz),

127.3(s), 128.7(s), 129.5(s), 130.2(d, 3JFC=2.9 Hz),

148.9(d, 1JFC=240.9 Hz); GC-M-S: m/z 217(M+, 44.22),

188(3.21), 174(100), 161(12.39), 147(9.15), 133(18.27),

77(7.37), 57(17.06); FT-IR: 2995, 1225, 758 (cm−1).

N-Cyclopentyl-3-fluoro-2-phenylpyrrole (5f): ��

� 70%; 1H NMR(CDCl3): δ2.05-1.59(m, 8H), 4.46

(p, 3JHH=7.3 Hz, 1H), 6.01(d, 3JHH=3.2 Hz, 1H), 6.58

(d, 3JHH=4.6 Hz, 3JHH=3.2 Hz, 1H), 7.45-7.31(m, 5H);
19F NMR(CDCl3): δ-167.8(s); 13C NMR(CDCl3): δ24.6(s),

34.2(s), 57.4(s), 96.5(d, 2JFC=16.3 Hz), 113.6(d 3JFC=

6.7 Hz), 117.8(d, 2JFC=22.1 Hz), 127.4(s), 128.7(s), 129.9(s),

130.3(d, 3JFC=2.9 Hz), 148.6(d, 1JFC=239.9 Hz); GC-

MS: m/z 229(M+, 36.14), 188(4.98), 161(100), 133(20.12),

77(3.68), 69(6.45), 57(11.32); FT-IR(CCl4): 3017, 2985,

1270, 763 (cm−1).

N-Cyclohexyl-2-phenyl-3-fluoropyrrole(5g): ���

83%; 1H NMR(CDCl3): δ1.98-1.23(m, 10H), 3.90(p,
3JHH=7.3 Hz, 1H), 6.01(d, 3JHH=3.2 Hz, 1H), 6.58(dd,
3JFH=4.8, 3JHH=3.2 Hz, 1H), 7.36-7.32(m, 3H), 7.46-
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7.42(m, 2H); 19F NMR(CDCl3): δ-167.9(s); 13C NMR

(CDCl3): δ25.6(s), 26.0(s), 34.7(s), 55.5(s), 96.3(d, 2JFC=

17.28 Hz), 114.0(d, 3JFC=7.7 Hz), 116.9(d, 2JFC=22.1

Hz), 127.3(s), 128.8(s), 129.8(s), 130.2(d, 3JFC=2.9 Hz),

148.5(d, 1JFC=240.9 Hz); GC-MS: m/z 243(M+, 19.66),

203(17.55), 161(60.02), 122(68.15), 105(100), 77(62.79);

FT-IR: 3027, 1278, 744 (cm−1).

N-Benzyl-2-phenyl-3-fluoropyrrole(5h): ��� 83%;
1H NMR(CDCl3): δ5.04(s, 2H), 6.06(d, 3JHH=3.2 Hz,

1H), 6.48(dd, 3JFH=4.8 Hz, 3JHH=3.2 Hz, 1H), 6.98(d,
3JHH=7.3 Hz, 2H), 7.29(m, 8H); 19F NMR(CDCl3): δ-

165.9(s); 13C NMR(CDCl3): δ51.4(s), 97.2(d, 2JFC=16.3

Hz), 117.9(d, 2JFC=22.1 Hz), 126.7(s), 127.5(s), 127.7

(s), 128.7(s), 128.9(s), 129.5(s), 129.7(d, 3JFC=2.9 Hz),

138.4(s), 149.1(d, 1JFC=241.8 Hz); GC-MS: m/z 251.10

(M+, 20.82), 161.10(0.22), 133.05(3.18), 91.05(100),

77.05(1.32), 65.00(16.38), 51.10(3.98); FT-IR(CCl4):

3020, 2950, 1220 (cm−1).
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