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Scheme 1. The General Synthesis of Pyrrole Derivatives.

= 14-dicarbonyl 3tgE==ZFE 9 34, a-aminocarbonyl FFEZHEH S T
4% 2 a-halocarbonyl S22 REH 9 &AH Fol AUrh

AR Z 14-dicarbonyl FFEFEHY FAHAHL 14-dicarbonyl FEH 4=
Yol e gk ol¥l S W3AA 1 E Ve F GFAA pyrroles THEE
Paal-Knorr &7d%o] &4 g

T WA= a-aminoketon< pB-dicarbonyl 3}FE3 Z3A) 7= =HHo|t 1
F 1 W x2S A ZnE AM£3}4] ethyloximinoaceto acetate®} ethylacetoaceta-
tee] 39 =392 Knorr pyrroled ¥ ot P

T3 q-aminoketone®] AT EZE o]&HE TE WHOZA old-olME
Aboliu} dithion?t €92 2 oxyimino”Z]E olr|x=7|2 3HAA 7= ol dony,
of W2 AEelY olzEEe whgEtA] &3 24 oxyaminoZlE PR

L=<
st 9A 71 W olth!® = amino-malon2t o 2H 29} B-diketones Z3A| 7



= otk

Al WA 2 o-halocarbonyl TFEEZRE Y FAHAHLE -9 F=AHAL 7}
A 7tRd 33FEI p-ketoesterS FEUole} wHEAZl Ao =7 hEZF WSO
2 Hantzsch @49el Yok o] whge 74Hd7]7} Gmjole} whgaled dlo}

18 g goleg WS oA TN A

72 pyrroles ¥4 28t o] W2 chloroketoneo] A p-ketoester}
HEgste] FEe Y F 7] W Fd pyrrole Ao diddE IWrEQl vt
So] ofyth

2) A9 A< fluoropyrroled] ¥4

&3 22 fluoropyrrole &A™ o] B 15 tHScheme 2).

Wang 5% ZF9238 Ao 2 xenon difluoride® AM43te] RE 790
a~fluoropyrrole® & 4359t Novikov S iminodifluoromethamides<]
1,3-24 2 #@7F ¥reoz gfluoropyrrleR S 43891, Ogoshi SP #e
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1. AleF & 7171

2 Aol AHEE Aok Aldrich ¥ SigmaAl GR¥ A& AH&3toH,
Svi= GitebEe] EPES AFESth &vie oo wep g e w
o AA == Ax3o ALE3A Y. 8= thin layer chromatography(TLC ;
silica gel plate(60F-254, E. Merck) T+ alumina(60F-254, E. Merck)]& A&
3992, flash colunm chromatography= 0.040~0.063 mm (230 ~400 mesh
ASTM) silica gel(60F-254, E. Merck)E AF&3td 0. 44" B2 Qo) A}
£58 FHQAH 2HEHL Jasco FT/IR-5300 SpectrophotometerS AM-&3}al £-uj
E CCLE AH&3le] ¥tk GC-Mass 28 E#-& Shimadzu GC17A-QP50002
70eVel M =48tk 28l UF, 'H 2 YC NMR 29 E#E Jeol [NM-ECP
500 spectrometerS A&tk 'HeF "C NMR i EF Ed2 tetrame-

thylsilane(TMS)S AF&3l9 3, “F NMRY 7]% 222E CFClLS A3t

2. & A

1) Ethyl 4,4-difluoro-2-iodo-5-0x0-5-
phenylpentanoate(8)2] &4

o
i OFt i
PhCCF,l  + /\H/ hv__  pnccF; OEt
o

|
7 8

30 mL Quartz tube©] 2,2-difluoro-2-iodo—1-phenylethanone 7(3.00 g, 10.6



mmol)#} ethyl acrylate (3.70 g, 37.0 mmo)E Y1, A&(HAAAL, -170 C)
2t Aol A wHEAHQ &EAL AAGAE A the, Rayonet chemical
reactorol A 24X 7+5<¢t 254 nm UVE ZAA T A FES Z75AA 3= 8
S 320 g(F£5F 90 %, 9.54 mmol) AUt}
'H NMR(CDCly) & : 1.17(t, J = 7.10 Hz, 3H) 2.85(m, 1H), 3.36(m, 1H),
420(q, J = 7.10 Hz, 2H), 4.63(dd, J = 10.77, 3.44 Hz,
1H), 7.47(t, J = 7.79 Hz, 2H), 7.62(t, J = 7.33 Hz, 1H),
8.05(d, J = 825 Hz, 2H).
BC NMR(CDCly) 6 : 7.99(t, J = 3.84 Hz) 13.69(s), 41.21(t, J = 23.09 Hz),
62.26(s), 113.85(s), 118.35(t, J = 256.24 Hz),
130.26(t, J = 3.84 Hz), 131.35(s), 134.74(s),
187.93(t, J = 30.23 Hz).
YF NMR(CFCly) & : -109.27( ddd, J = 61.48, 17.01, 17.01 Hz, 1F),
-104.32( ddd, J = 261.48, 17.01, 17.01 Hz, 1F).
FT-IR(CCly) : 1095, 1191, 1254, 1741, 1754, 2960 cm '
GC-MS m/z (rel. intensity) : 105(100.00) 133(17.67), 162(44.04), 182(29.36),
255(87.67), 309(27.24), 337(24.26), 382(M', 0.45)

2) 4-Fluoro-5-phenylpyrrole-2-carboxamide (9)2]

(o] i (o]
[l excess NH, / \ [l
PhCCF, OEt —_— NH,
rt Ph N

8 9

50 mL Z&239 ethyl 4,4-difluoro-2-iodo-5-oxo-5-phenylpentanoate 8
(1.99 g, 5 mmol)@ ¢EYo} F=8A (450 mL/28 % +&H 470 mmol)S ¥
24N 7 A o, AdE AWES AH3E n-hexanel 2 A F 5t

Al
HE7o] 195~196 T2 A 14 98 0.79 g(FEF 78 %, 3.90 mmol) 2}



o}, GC-Mass ~#HE# & Figure 13 2t}

'"H NMR(DMSO-ds, CDCly) & : 3.46(s) 6.71(d, J = 2.2 Hz, 1H),
7.22(d, J = 7.4 Hz, 1H), 7.22(d, J = 7.6 Hz,
2H), 7.74(d, J = 8.0 Hz, 2H), 11.20(s).
¥C NMR(DMSO-ds CDCly) 8 : 99.15(d, J = 15.9 Hz), 117.01(d, J = 183
Hz), 120.66(d, J = 6.2 Hz), 123.77(d, J = 4.9 Hz),
127.33(s), 125.37(s), 12855(d, J = 4.8 Hz),
147.31(d, J = 274.8 Hz), 160.94(d, J = 3.1 Hz).
YF NMR(DMSO-ds, CDCly) & : -160.28(s, 1F).
FT-IR(CCly) : 1471, 1625, 1674, 3718 cm '
GC-MS m/z (rel. intensity) : 133(49.32) 158(74.32), 187(78.04), 204(M’', 100),
205(M'+1, 13.09).

3) 3-Bromo-4-fluoro-5-phenylpyrrole-2-carboxamide
(10a)9 #A

F F Br
0 0
7\l NBS / DMF 7\l
NH, ——— NH,
Ph | HP N
H
9 10a

50 mL 27+ Z8}2 39| 4-fluoro-5-phenylpyrrole-2-carboxamide 9(0.20 g,
1.00 mmoD)< ¥ 3 AAH DMF (10 mL)9] N-bromosuccinimide(0.45 g, 2.00
mmol)E =<9 &HS A3 7}ste A2 A HkEAIZl & TLC(alumina 60F-

254, ethyl acetate : n-hexane = 1 : 3, Ry = 0.7D)E &WE2o] &43] &%

pu

AL Al AAHE 2AE A7 P A A3 A (ethyl acetate®} n-hexane) =
E7-0o] 207~208 T<l A 14 10aZs 028 g(F5E 93 %, 0.93 mmol) <A

CBC, '™H 2 YF NMR# GC-Mass 2=# EH & Figure 2, 3 9 43 #t},

kY



'"H NMR(DMSO-ds, CDCly) 8 : 3.27(s, NH») 7.28(t, J = 7.9 Hz, 1H),
TALU, J = 76 Hz, 2H), 7.75(d, J = 7.9 Hz,
2H), 9.09(s, 1H).
¥C NMR(DMSO-ds CDCly) 8 @ 85.7(d, J = 17.7 H2)116.9(d, J = 175 Hz),
117.7(d, J = 1.9 Hz), 124.1(d, J = 49 Ha),
126.0(s), 127.2(s), 127.32(d, J = 4.9 Hz),
144.70(d, J = 244.7 Hz), 159.33(d, J = 2.4
Hz).
“F NMR(DMSO-ds, CDCl3) & : -161.39(s, 1F).
FT-IR(CCly) : 1400, 1669, 2900, 3271, 3473 cm '
GC-MS m/z (rel. intensity) : 158(100), 265(-NHs, 30.51), 266(6.42), 266(6.2),
267(37.50), 268(5.22), 282(38.51), 283(M,4.98),
284(37.16), 285(M '+2, 4.88).

4) 4-Fluoro-3-iodo-5-phenylpyrrole-2-carboxamide
(10b)9] 34

F K |
o 0
o\ I NIS / DMF ]\ [
Ph” N 2 PH™ N ’
|
H H
10b

50 mL 24 Z82=3 9] 4-fluoro-5-phenylpyrrole-2-carboxamide 9(0.20 g,
1.00 mmoD)& ¥ AAE DMF(10 mL)el N-iodosuccinimide (0.45 g, 2.00 m
moDE =Q &AqE A A3 7tgk &, o] EHE oA 24X 7 WA 7T W
SANES JFgstd] AAdE TAE A Z A (ethyl acetate®} n-hexane)sto] ==
o] 204~241 TSl A 14 10bE 025 g(F5F 71 %, 0.71 mmol) LU}

Be, 'F 9 H NMR™ GC-Mass ~#EH L Figure 5, 6 2 79} 2t}

"H NMR(DMSO-ds, CDCl3) & : 3.47(s, -NH>), 7.28(t, J = 7.4 Hz, 1H),

_10_



742(t, J = 7.7 Hz, 2H), 7.73(d, J = 7.7 Hz, 'H),
11.7 4(s).
PC NMR(DMSO-ds, CDCly) 8 : 54.15(d, J = 21.3 Hz),
116.59(d, J = 18.9Hz), 120.02(d, J = 3.7 Hz),
123.70(d, J = 4.3 Hz), 125.63(s),
127.23(d. J = 4.9 Hz), 127.4(s), 148.05
(d, J = 242.3 Hz), 159.29(d, J = 1.9 Hz).
“F NMR(DMSO-ds, CDCly) & : -154.99(s. 1F).
FT-IR(CCly) : 1466, 1662, 1682, 2941, 3287 cm '
GC-MS m/z (rel. intensity) : 158(100), 132(16.20), 330(M", 49.93), 331(5.74),
313(~NHs, 49.92),

5) 4-Fluoro—1-methyl-5-phenylpyrrole-2-

carboxamide (11)¢9 A

F F
0 )
I\ I CH,l / NaH | DMF A\
2 > NH,
Ph™ N Ph” N
|
H CH3
9 11

Az 7% dtdlA 50 mL A+ Zet23d FAE DMF (10 mL)$+ 4-fluoro-
5-phenlypyrrole-2-carboxamide 9(0.10 g, 0.43 mmol)2 7} &, NaH(0.01 g,
0.43 mmol)S 7}8ta 1A § HA2oA wSAIZIY, o] &48 0 T2 W7

3 & CHsl (0.06 mL, 045 mmol)E& 7}3}x 5A17F E¢F w87tk o] ®

olo

EFEA ECO mL)E ¥3 AHES JHsdth A4 ES column chromato-
graphy (silica gel 60F-254, ethyl acetate : n-hexane = 1 : 3, Ry = 0.80)& &
ste] A aA BFE 112 0098 g(F5E 92 %. 040 mmol) At UC, 'F
2 H NMR# GC-Mass ~¥E# 2 Figure 8, 9 ¥ 109 2t}

'"H NMR(DMSO-ds, CDCly) & : 2.58(s, NH»), 3.86(s, 3H),6.74(s, 1H),

_11_



7.39-7.54(m, 5H).

PC NMR(DMSO-ds, CDCly) 8 : 44.11(s)1139.26(s), 109.85(d, J = 15.54 Hz),
132.54(d, J = 4.13 Hz), 133.67(d, J = 18.16 Hz),
138.66(s), 139.18(s), 140.44(s),
157.50(d, J = 40.39 Hz), 173.48(s).

“F NMR(DMSO-ds, CDCl3) & : -161.04(s. 1F).

FT-IR(CCly) : 1667, 3408, 3508, 3601 cm '

GC-MS m/z (rel. intensity) : 177(60.56), 200(45.77), 218(M', 107), 219(7.29).

6) 3-Bromo-4-fluoro—1-methyl-5-phenylpyrrole-2-
carboxamide (12a)%] A

o) o)
/AR NBS / DMF MII
CNH, ——8M CNH
Ph rlq 2 Ph plq 2
CH, CH,
1 12a

50 mL & vtg Zg 230 AAE DMF (10 mL)$®} 4-fluoro-1-methyl-5-
phenylpyrrole-2-carboxamide 11(0.50 g, 2.30 mmol)S 7}3taL, ZA¥ DMF
(10 mL)9l N-bromosuccinimide (0.81 g, 4.06 mmol)S =¢ &AE& A3 7}
3haL, 24417 FF REEAIZITE o] W& 38 Ao E(20 mL)E 7}l methyl-
ene chloride (10 mL)2 F&3to T3¢ F5A7th. 4 ES column chromato
graphy(silica gel plate 60F-254, ethyl acetate : n—-hexane = 1 : 3, Ry = 0.72)&
At m=-e] 173~174 €T A 314 12a5 061 g(F5F 91 %, 2.09
mmol) A}

YCc @ 'R, "H NMR# GC-Mass =¥ E &2 Figure 11, 12 2 137 2t}
'"H NMR(DMSO-ds. CDCls) § : 3.59(s, 3H), 7.32(m, 3H), 7.47(m, 2H).

BC NMR(DMSO-ds, CDCls) & : 24.85(s), 120.26(d, J = 21.03 Hz),
127.07(d, J = 3.58 Hz),127.53(d, J = 3.62 Hz),

_12_



128.34(s), 128.79(s), 129.49(s), 148.39(d, J
= 237.34 Hz), 162.09(s).

YF NMR(DMSO-ds, CDCl3) & : -160.51(s, 1F.)

FT-IR(CCly) : 783, 1006, 1184, 1609, 3466 cm '

GC-MS m/z (rel. intensity) : 278(27.94), 280(49.26), 282(27.94), 296(27.94),
297(M"), 299(M +2, 8.92).

7) 4-fluoro-3-iodo-1-methyl-5-phenylpyrrole-2-
carboxamide (12b)¢] A

F
b—ﬁw — NIS/DMF MﬁNHz
Ph N 2 Ph N
CH, CH,
1 12b

50 mL 52 ve Z&t239d] ZA"Y DMFA0 mL)¢F 4-fluoro—1-methyl-5-
pheny-1-pyrrole-2-carboxamide 11(0.33 g, 1.50 mmol)< 7}3ta2, DMF(10 mL)
o] N-iodosuccinimide (0.67 g, 3 mmo)E %< &AL A A3 73t} o] &
S A2oA 2442 WEEAI 713 SFE 12a8 22 WHoZ Xystn £ ¥
BABE =mEH 0] 218~219 Tl A 1A 12bE 046 g(F5F 88 %, 0.29
mmol) €A tH(silica gel 60F-254, ethyl acetate : n-hexane = 1 : 3, Ry = 0.72).
“C 2 'F, "H NMR¥} GC-Mass 23 E# & Figure 14, 15% 163 2t}

'"H NMR(DMSO-ds, CDCly) & : 3.32(s, ~NH>), 3.63(s, 3H), 7.44(m, 5H).

BC NMR(DMSO-ds, CDCly) & : 34.26(s) 53.08(d. J = 20.1 Hz), 120.43(d, J
= 195 Hz), 127.46(d, J = 3.7 Hz), 128.13(s),
12857(s), 129.34(s), 148.33 (d, J = 238.7 Hz),
161.96(s).

YF NMR(DMSO-ds, CDCly) & : -1601.22(s, 1F).
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FT-IR(CCly) : 664, 1540, 3279, 13423, 3497, 3536 cm '
GC-MS m/z (rel. intensity) @ 172(62.27), 259(25.68), 298(9.43), 326(37.73),
344(M", 100), 345(14.43).
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et
K
i

4-Fluoro-3-halo-5-phenylpyrrole-2-carboxamides® %4

Melxgog ZFQ=27F 3-99Fo =UYP B-fluoropyrrole F=A2] FA o)

A A= FPF ez o]8 7Fe3 chlorodifluoroacetic acid2F-E o]v] <&
Z {k-$-Ql Grignard ¥F-§-3 Reformatsky WHS S ZH-E 2 2-difluoro-2-iodo-1-
phenyl-ethanone 72 &A% & BHkgo] 93 ethyl acrylateo] 7} wH&-A]#A
ethyl-4,4-difluoro-2-iodo-5-0x0-5-phenylpentanoate 8% 34334 t}h.
2,2-Difluoro-2-iodo-1-phenylethanone 73 ethyl acrylate®}2] 34F-8& Ra-
yonet photochemical reactoroll 4] 254nm UVE 24X 7 ZAMAA AT o
W frel 22E7F REEEd E03ls woe F5E0] T3 Euth
dutx o 2 2 2-difluoro-2-iodo-1-phenylethanone 79| 3t 7} wvk-g& <44
Fol Az e 717 A& wWol= 1 FHEo] Y& FAEHJeH A FE= 7|7t

A= We Pde Fujst whso2 H7F gkgo] 3 H A tH(Scheme 3).

o) o
I I R
PhCCF, + ~Or —1, PhCCFm/
|

R =EWG

o 0
I I R
PhCCFl + ~op O PhCCFm/

|
R =EDG

Scheme 3. Addition of 2,2-Difluoro-2-iodo—1-phenylethanone
with Alkenes.

a8y B AFd X e AA F= 717 X EE acrylonitrileg 2,2-difluoro-2-
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iodo~1-phenylketonefr &l 7} WA S @, “F NMR #&(CDCly)2 it
ol APH= S G

2,2-Difluoro-2-iodo—1-phenylethanone 73 <A Fo] 3l ¥k w7y E&
Burton §°] R i3k 3-8 23 perfluoroalkyl iodids®] ethyl acrylateo]

g A7F WS W7t E R FASHA A g2t o S E v (Scheme 4).

I I
PhCCF,l ——> PhCCF,* * |-
7

o) o)
PhCCF, . OEt + PhCCF,] —> PhCCF; OEt + PhCCF,

|
8

Scheme 4. Suggested Mechanism for the Photoreaction of

2,2-Difluoro-2-iodo~-1-phenylethanone with Ethyl acrylate.

wetA Hb-g Zof] BEAEZ 2 2-difluoro-1-phenylethanone®] 6~8 %7} 4]

e ¢ 4 AAJI(Scheme 5).

o o) i o]

I = OEt  py I I
PhCCF,l + —  PhCCF; OEt + PhCCF,
0 i

7 8

Scheme 5. Photoreaction of 2,2-Difluoro-2-iodo-1-phenylethanone

with Ethyl acrylate.

Ethyl 4,4-difluoro-2-iodo-5-oxo-5-phenylpentanoate 85 ¥} &9 ¢E 1o}

(28 %)9} ¥F$-AlA 4-fluoro-5-phenylpyrrole-2-carboxamide 9 %Al s}l th
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(Scheme 6).

4-Fluoro-5-phenylpyrrole-2-carboxamide 99 N-W€3} ®¢e dnrzo=m
4 H A N,N-dimethylformamide(DMF)& v ¢} sodium hydride &4 3} A al-
kyl halide ®== dimethyl sulfateE A}F&3tAY, olAE v 3} potassium
carbonate$} methyl iodideE AF&3l= WHol ¢HA ATt watra B Aol A
= 4-fluoro-5-phenylpyrrole-2-carboxamide 92 ¥ ¥ DMF2] & 3}o] sodi-
um hydride ¢ methyl iodideE ¥ 0 ColA ¥F3SA|A, 92 % FEEE 4-flu-
oro-1-methyl-5-phenylpyrrole-2-carboxamide 11€ 4< ¢ It A ace-
tone €W 3}ol] potassium carbonate @ methyl iodideE AFE3F A

2  4-fluoro-1-methyl-5-phenylpyrrole-2-carboxamide 11S 4& <

(o)

fo) (0]
I Il
PhCCF,l  + =~ “COEt hv PhCCFMOEt
[l
7 4 I
rthH3
F X R
o}
/IR Q NIS / DMF or /NI
NH NBS / DMF 2
Ph” N i fERary
|
b H
10a: X =Br 9
10b: X =1 CHsl
NaH
DMF
F X F
Mﬂ NIS / DMF or T\ §
CNH NH
P N 2 NBS/DMF  pp N 2
|
CHj CH;
12a: X =Br 1
12b: X =1

Scheme 6. Synthesis of 4-Fluoro-3-halo-5-phenylpyrrole-2-

carboxamide from 2,2-Difluoro-2-iodo—1-phenylethanone.

3-9 %9 BE3} ¥F8 27 bhromine/carbon tetrachloride, bromine/carbon tet-
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rachloride/1,4-dicarbicyclo[2,2,2]octane(DABCO) 2 bromine/acetic acid/acetone
S AREAQ WS AFEste] Adsidley F2 Aas dA AT tialel
DMF&1) s}ol A 4-fluoro-5-phenylpyrrole-2-carboxamide 8 % 4-fluoro-1-
methyl-5-phenylpyrrole-2-carboxamide 112 2 X ¥ N-bromosuccinimide(NBS)
¥ N-iodosuccinimide(NIS)S AF&3o 2 W™ 3-9 X0 &=o] X9 3-
bromo-4-fluoro-5-phenyl-2-carboxamide 10a, 4-fluoro-3-iodo-5-phenylpyrr—
ole-2-carboxamide 9b % 3-bromo-4-fluoro-1-methyl-5-phenylpyrrole-2-car-
boxamide 12a, 4-fluoro-3-iodol-methyl-5-phenylpyrrole-2-carboxamide 12b

B 90 % o499 B FEEE AUtk
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Chlorodifluoroacetic acid2%-¥] ojn] <&z w292l Grignard &3 Refor-
matsky ¥F$& o] &3l 2 2-difluoro-2-iodo-1-phenylethanone 7% A3k th
S ethyl acrylateo] #wrgo =z A7} ¥ A|A ethyl-4,4-difluoro-2-iodo-5-ox0
-5-phenyl-pentanoate 8& ARt 3JFE 8o Fo] UELo} FLAS
7}38ted 4-fluoro-5-phenylpyrrole-2-carboxamide 95 343 Zo] DMF&1] 3}
ol NBS9} NISE ¥ A]AA 3-bromo-4-fluoro-5-phenyl-2-carboxamide 10
a$} 4-fluoro-3-iodo-5-phenylpyrrole-2-carboxamide 10& 3Adstg . =3 3}
& 88 DMFEM 3ol A iodomethane® sodium hydrideE ¥WH$Al#A 4-fluoro

-1-methyl-5-phenylpyrrole-2-carboxamide 11& A3 F, NBS¢ NISE ut

of

S A1A 3-bromo-4-fluoro-1-methyl-5-phenylpyrrole-2-carboxamide 12a$} 4-
fluoro-3-iodo-1-methyl-5-phenylpyrrole-2-carboxamide 12bS %43}t

2 AFolAE AF7HA 159 &40 el RuFA &L 4-fluoro-3-
2 dA AT

o 259 AEEH EAS &
A

halo-5-phenylpyrrole-2-carboxamide = &<

kA, Yoz 5 HELY 2ads 53
33, HHgFHA S E 89 thekst dAbolwl f
hydroxylamines 3 22 3gIFES FSAA A&H o Z difluoro-methylene”] Y

EFLEIE =E SdHELY SgES FAstaA Foh

fllo
kb{r
o
)
o
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ABSTRACT

4-Fluoro-3-halo-5-phenylpyrrole-2-carboxamides® ¥4

Kim, Jeung-Lim
Chemistry Education Major

Graduate School Education, Jeju National University
Jeju, Korea

Supervised by Professor Jeung, Duck-Sang

It is well known that fluorinated organic compounds exhibit increased
biological activities than their non-fluorinated molecules. Therefore, it is
conceivable that the selective introduction of fluorine to pyrrole compounds,
which have been known to have diverse biological activities, may increase
their biological activities.

To our knowledge, the methods for the selective introduction of fluorine to
pyrrole derivatives are limited.

Thus, the studies were undertaken to develop the efficient methods that
can selectively substitute a fluorine to the pyrrole compounds.

Synthesis of 4-fluoro-3-halopyrrole-2-carboxamides were conducted as
follows.

Synthesis of 4-fluoro—-3-halopyrrole-2-carboxamides was started with the
preparation of 2,2-difluoro-2-iodo-1-phenylethanone, which was prepared
form commercially available chlorodifluoroacetic acid by utilizing the known
method.

It was then followed by photo reaction yield ethyl 4,4-difluoro-2-iodo-5-
oxo—-5-phenylpentanoate.

Excess addition of aqueous ammonia(28 %) to ethly 4,4-difluoro—2-iodo—5-

oxo—5—phenylpentanoate resulted in the formation of 4-fluoro—5-phenylpyrro-
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le-2-carboxamide.

Synthesis of 4-fluoro-3-iodo-5-phenylpyrrole-2-carboxamide and 3-bromo-
4-fluoro-5-phenylpyrrole-2-carboxamide were accomplished by the reaction
between 4-fluoro-5-phenylpyrrole-2-carboxamide and N-iodosuccinimide(NIS)
or N-bromosuccinimide(NBS), respectively.

In this study, efficient methods for the selective introduction of fluorine to
pyrrole were demonstrated, and the methods could be further applied to the

synthesis of various fluoroniated pyrrole derivatives.

¥ A thesis submitted to the Committee of Graduate School Education, Jeju National
University in partial fulfillment of the requirements for the degree of Master of

Education in _ 2002 . 8 .

_39_



il
of

N

o
ol

el AR oA

5
=

kel

A

ol
A

oj

el
An

=

)

o
8K

&

5

s WY AF7A

2HE =g o

g
a

l

7

.

w4

N
7

~

ju—

R
N
=

o

e

B

&3 ol

o

M

T
Y
N

o]

~
HR

10%‘_
1o
)
—_
file)
oy

o

o
Tor

ol

=3

o
Wl

il
—_

N2

o))
A

7ol
22
oj

ol
M

o Al &=

3

o
NR
o

ol

oA 2 Ful¢ o
18 71Agy

ob ] A, of v,

7] e el

jlN

ToR
il

X
o

o] 5o =

3]
=4

w2 ol A

& =a)
o =2 =2

Sof
e,

gy

59k Al Aol A

¥R, oMYA o] =EL =hY,

1
L

283 A3

_40_



	표제면
	I. 서 론
	1. 연구배경
	2. 국내외 연구동향
	1) Pyrrole의 일반적인 합성법
	2) 선택적인 fluoropyrrole의 합성

	3. 연구목적

	II. 실 험
	1. 시약 및 기기
	2. 합 성
	1) Ethyl 4,4-difluoro-2-iodo-5-oxo-5- phenylpentanoate(8)의 합성
	2) 4-Fluoro-5-phenylpyrrole-2-carboxamide (9)의 합성
	3) 3-Bromo-4-fluoro-5-phenylpyrrole-2-carboxamide (10a)의 합성
	4) 4-Fluoro-3-iodo-5-phenylpyrrole-2-carboxamide (10b)의 합성
	5) 4-Fluoro-1-methyl-5-phenylpyrrole-2- carboxamide (11)의 합성
	6) 3-Bromo-4-fluoro-1-methyl-5-phenylpyrrole-2- carboxamide (12a)의 합성
	7) 4-fluoro-3-iodo-1-methyl-5-phenylpyrrole-2- carboxamide (12b)의 합성


	III. 결 과 및 고 찰
	Ⅳ. 결 론
	참 고 문 헌
	ABSTRACT
	감사의 글

