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R RERUTEN TSR N-BRALEE L EY

FE% x|Ew

T o =® M

RS R A2 RETThRe T4 S PERE A0 = BN AP D feds M2
BRI A T E TR R 300387)

WE S ORISR, PR T PR (BDMS) ARG, LL 2,5-C AR L &9 0 Jsokt, R iR
K5 90— R A N-BUARIERE AT A1 Ar 1. P A 45t 'H NMR, PC NMR F176 35 7 5.

SRR A BAL T R IERAL R (BDMS); Ak

Synthesis of N-Substituted Pyrroles Catalyzed by
Bromodimethylsulfonium Bromide

Yue, Minmin Wang, Ying* Yuan, Bin

(Tianjin Key Laboratory of Structure and Performance for Functional Molecule, Key Laboratory of Inorganic-Organic Hybrid

Liu, Juyan™
Functional Material Chemistry, Ministry of Education, College of Chemistry, Tianjin Normal University, Tianjin 300387)

Abstract A series N-substituted pyrroles were prepared efficiently in high yields by the condensation of 2,5-hexanedione
with primary amines in the presence of bromodimethylsulfonium bromide (BDMS) at room temperature under solvent-free

conditions. All products were characterized by 'H NMR, *C NMR spectra and elemental analysis.
Keywords pyrroles; bromodimethylsulfonium bromide (BDMS); synthesis

W S AT AR A D — B ) e S H AT
WEEMABIER, PR, PUREE. THR. PuUE. PR
PIE AN, e pntkn K AT AR AT DL X S A i
PE, WFUTT R SAL A W0 G 712 B AT B
SR L YR SCERic R, & A S AL STk,
55 Knorr™®!, Hantzsch™flI Paal-Knorr Jx P21, | H
AU Ik, A S84k & W) d v T 772 Paal-Knorr
KON, e ARG S 1,4- = 0385 W il 7K 46 45 110 .
PA A0 SCRRHRE 14 A3 IR B R AR zeolite™),
Ti(OPri),**), ALO;®Y, p-TSA®), H,S0,% L KSF'*,
Fe* " -montmorillonite'®, HCI®”, montmorillonite K102*,
Sc(OTH;!",  Bi(NOs):*5H,0”,  RuCLP%,  InCLPY,
SnCl,*2H,0P%, layered zirconium phosphate“z], sulfo-
phenyl phosphonate!"?, #i B A6 AL EED), S FZR A R
FIVKEERRCY. Hbabh, AT — S Ath 2 2 i A 75010 o
N H A IS N, IR Paal-Knorr & W AR BELE 2T
TARCO S HE 7 e RO e B 4 A R AT DT B B ik

* E-mail: hxxyljy@mail.tjnu.edu.cn

HARIRAF TR A e, AR A AT A AR AL TR
i 5 It H (10 mol%), WS H i (>100 C)5E
SR R, BPRRESE. MR, SRR R R
B AR L S Ak S P ATH AR LA A 1 7 L
PRAL L IRAL R (BDMS) AU — b B 5 15 1)
163, 7F 1965 4E# Meerwein Z50VR LG, BT e
BB 18 HP R (1 A 2 RN s R AR P BELY), Bt
SUE TR Z I EE. N T R e 6 it Lak
WA PRI AR T R R R A ML
B R N H R N X — B9 R AR SR R A — A
WRATRAEMEAL T2 mol%), 7= LH A&, IFHE
BRI, m RIS T — RIS AT A YI(Eq. 1).

1 SR5it1iE
1.1 ENEEHBHE

N T HE B S A, ATHE BDMS AL 5
2,5- R 1- IR - L H-ME MV D R 2R S 13, BF 5 A 51
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?r BF
+ DI
(0] S Me

Me ~ N-R + 2H,0 (D
1 Solvent-free, r.t X,
(e}
2

Me
R = alkyl, aryl 3

F B RN O = i i, SEgR g LR 1. 3k
AIFTE TR S AR AN A, U — U e s DY S
SR SN R, SOV IR A] 30 min, 77255 75%,
T0%HM 68%. [RIIL, JoWE IS AT et ke, h T4
EZ R NV AE 75 75 22 BDMS 1E AT, ARG R
JIl BDMS (144t N RATAR B, &0 6 h i RIS,
YIARRN(FK 1, Entry 4). {R{248, BDMS 7EI1X A K W
B R OCEZMER. BRI &, T RO
MNIE (K 1, Entries 5, 6), {HJ&, @i —@ MFEEQR
mol%), BT RIEE V)P B, ok mdE, kN ET
AGEA, PERBCR KGR 1, Entry 7). UL, JCHFIS
PEF, KR 2 mol%, RN 25 C, F i m
ik 97%(3# 1, Entry 6).
R G257 -1 IRAE- L H-E S S A& AL

Table 1 Screening on the reaction conditions for the synthesis
of 1-phenyl-2,5-dimethylpyrrole

Entry BDMS/mol% Solvent”  7/°C t/min  Yield/%
1 2 CH,Cl, 25 30 75
2 2 THF 25 30 70
3 2 C,Hs;OH 25 30 68
4 None None 25 360 —
5 1 None 25 10 90
6 2 None 25 5 97
7 3 None 25 3 92

“ All reactions were run with 2,5-hexanedione (I mmol) and aniline (1 mmol)
in the presence of BDMS at room temperature. ” 4 mL of solvent. ¢ Isolated
yield.

1.2 RUZBEERUEECFAERYSHE N-BULMHLRE
T
1E EIRE AR R NAAE T, BATIHE T IR = AR
A PR A s WA R PRI A S8 2 R Y TRL K e N A
KETTEM Wik e, ik, FrERfifE. s
AR 2. WK 2 WTLIEH, K5 RNV AR I
() P BRI RT 58 1 0T R SRAS 488 v e . 005 B ik i,
IR IEA I (3 2, Entries 11, 12)HER K
W IR (35 2, Entries 13, 14)5H A HEAT RN, ABA07
7 AT BUAREE (1) R JHe S A 45 40 0 5 2 K 1 e I I (1] B
AT AT R 25 AR B R, 7= SR TF 4R BE St 11
. BN, 2,6-— LRI (FK 2, Entry 18)F112,6- 74
FER N (32 2, Entry 19)E W 1 h J5 R B H 855 1) SN i
PE, WSR2, XnlReE T 2,6- — R
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2,6~ S A R (1) B 5 A1 A B AT O IR AT AR,
NG5 2,5-C WM. seAh, FATIEWFSGT T g i i Fn
2,5-C W4 & ) V(3 2, Entries 2~8), %N H bR
7Y 3b~3h T AL A S NG, 438 T AR =
BCR, TRATEH 1 equiv. [ 1,6- 2 & — R i
13- [543 505 2 equiv. ) 2,5-C0 N, Ehi &
BT 3 T SRR e Kb &) 3e~3g (K 2,
Entries 5~7). 75—/, FATEEHS R I 2 Pl 420
Jifens 2 ik RN, 0 2-ZFEMEIE A 2-Z IR I
WEME(ZK 2, Entries 9, 10); HFR 1) 75 & i AR B AT RN
R ILHAA R, X — NI 5 AR Z AL, 4
1-IEZER 1-E L H (3 2, Entries 15, 16). {HAEE=EN
A, HASAIE TR LR =I5, B R AR T e
W% (3R 2, Entries 20, 21). #&)5, AT X B AR ML IE
YERIEYMS SRR RN, 48 RERBCERICN 60%; 4
RN INFAE] 70 °C, 193] TR w177 #(85%), K,
AT DA HOG PR E A 2,5- O 46 4 SN T B A
IR A N A RERET (3R 2, Entry 17).

H T 5 AR SCERARE (AL RIAE N-EUA R AT 2R
Y R AL ORI T X6 L, FRATIAERR 3 WAl T 4%
FiAL G R B AR 3a ALY R &, R
NSRRI, 3R 3 nT LR W WA i, F BDMS 1E
AT, BT AT B AR S R N . RN (]
R T R R .
1.3 RMNHLIE

FERT NP e e b & 2,5- 2 R N (1)
JEfib b, FATIBEH T BDMS AL W A N-HUR
N 2 Ak A ] BERG S B HLEE (Scheme 1). BDMS i1k
2,5-CL MBI, RAEIL G 1 X BRIE I SO 12
ik, BEiMK 2 —F HBr JBECTIA AL R, HIik
A RE—STFH Me,SO Fl HBr, SIS AE B,
BJa, NSRS — AN B, R ARG PR IR
KeFi—4rF HBr FUK, 132079 3. AEIEA R NV FEH,
BDMS A7 4 1) HBr RESSAGFAETH, I T S W .

ALY BDMS 16 [V I B T 3G AL AL (1R
FH, tEBEE [N IHE T, BDMS B4k Me,SO Al
HBr, 7ERf 5 1 RN H, EAEAEH S HBr 201, A
TIRAEIXA AR, BRATCARRLR 2,5-C i 4 k4, {E
HBr (2)IE N RA RN, 132 T WH S5 F(Bq. 2).

BATBALT HBr A% R NV L (Scheme 2), 7E
VR, HORE] TS ER, AR T2
SeRE R, i S I P AR B, S i Ko
1 HBr 231, fif HBr 4> T REGS BN IAE FH, foe A R I
) Y SER T RN
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22 TOEFISA T IRAL  HIERALGT (BDMS) HEAL A et i AL &4 ¢
Table 2 BDMS-catalyzed synthesis of pyrroles under solvent-free conditions

Product

Entry Amine (1) Product 3° #min Yield/% Ref. Entry Amine (1) 3 t/minYield/% Ref.
NH,
NH,
1 @ 3a 5 97 [6] 12 31 6 95 [31]
CHj
NH, NH,
2 3b 3 98 6] | 13 © 3m 7 9 [31]
Cl
NH,
3 " NH, 3¢ 3 93 [28b]| 14 <> 3n 20 80 [31]

NO,
NH,
4 /\/\)\ 3d 3 97  [28b]| 15 30 23 91 [10]
NH,
5 HoN" " NH, 3e 5 95 [28b]| 16 OOO 3p 35 84 [35b]

NH,
NHNH;
0=8=0
6 HN" L, NH, 3f 8 90  [31]] 17°
3¢ 50 85 [35a]
NH,
NH,
7 3g 8§ 90 [35a| 18 Ir 60 82 [31]
HoN
NH,
8 HszQ 3h 10 88 [31]| 19 )\(j/k 3 60 78 [31]
X Me
9 O\ 3 40 8  [31]] 20 \—Q 3t 24 90 [31]
N~ NH, HoN
S Me,
10 @[/}NHZ 3j 7 98  [28b]| 21 )—@ 3u 20 94 [31]
N HoN
NH,
1 3k 5 98  [31]
OCHs

“ General reaction conditions: 2,5-hexanedione (1 mmol), amines (1 mmol), catalyst (2 mol%), r.t.. * Isolated yield. ¢ The reaction was carried out at 70 “C.
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&5 2,5- 2l )V,
AR AT EM A . TR T AT R R L, TR Ak
HEFEIP T, KA N-BUARIE s R b A gt 7 —
¥ 3 P

3 SLOEY

] X-4 BB A, R EARIE
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3 AFEMEAFIFEL A ALY 3a RN EE
Table 3 Comparison of the effect of catalysts for the synthesis of 3a

Entry Catalyst (loading) Media Time Yield“/% Ref.

1 1 (0.1 mmol) THF, r.t. 0.5h 90 [61

2 Sm(OTH); (5 mol%) Solvent-free, r.t. 25 min 88 [10]

3 Eu(OT1); (5 mol%) Solvent-free, 1.t 25 min 88 [10]

4 Sc(OTH); (5 mol%) Solvent-free, r.t. 25 min 96 [10]

5 Cu(OTH); (5 mol%) Solvent-free, r.t. 30 min 78 [10]

6 Bi(OTf); (5 mol%) Solvent-free, r.t. 25 min 72 [10]

7 ZnCl, (5 mol%) Solvent-free, r.t. 1.5h 51 [31]

8 CoCl, (5 mol%) Solvent-free, r.t. 2h 47 [31]

9 In(OTf); (5 mol%) CH,Cl, r.t. 1h 91 [31]

10 CuCl, (5 mol%) Solvent-free, r.t. 2h 39 [31]

11 NiCl, (5 mol%) Solvent-free, 1.t 3h 39 [31]

12 InBr; (5 mol%) CH,Cl,, 1.t. lh 84 [31]

13 ZrOCly*8H,0 (2.5 mol%) Solvent-free, r.t. 15 min 93 [42]

14 BDMS (2 mol%) Solvent-free, r.t. 5 min 97 —

“TIsolated yield.
R
_ / */R
o} Br H-N H-N
RfNH/_\ V
1 ’ M I‘Br R\(,H -HBr _ Q D/~ MO )‘) _Her_
PR H-N* O—-S—Br
2 0 A 0 y A \ O H
" O-SBr o
/R
A LH {8 _Her =
— N—-R
W _Hzo
OH Br- \QH 3
Scheme 1
NH o _ (300 MHz)Fl5 (75 MHz)X 1€ [H Bruker AVANCE-
2 oy = 70 M e N N
/Lvﬁﬁ/ HBr (0.04 mmol) N/@) 300 MHz RUZ AR OGNE, i CDCL y#55, TMS
+
O solvent-free, r.t., 5 min ©/ WHE. JTCESITH MT-3 JUESHTL. IrA 153 s
Tmmol 1 mmol 97% Kb ay¥hcsndy, v TLC HsvEC it
ATRFEGHE 27,
it

3.2 Iuidiz

WA A0 (1.0 mmol). 2,5-2 - fi(1.0 mmol) AR
Ak L RAL AR (BDMS) (0.02 mmol) I 25 mL Jz W il
o R NHEE, TLC IR, B2 sURHE KA 1k
B, I 10 mL ZK$ERE. AR ™ &It Uk, Ll s
b o 15 BN 405 1) H AR =905 AR a4 S b AR
W, Rl RCAE JZATT CF K ) J5 49 B 2005 (0 B AR = 4. 2%
FIFH "H NMR 23 HrILaifis. cantb i 4 b dhis o,
'"H NMR, "C NMR ¥ 5 SCHR B 34T LA e 1
3.3 IR

2,5- IR 12K 1 H-E % (3a): mp. 50~51 C; 'H
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+

OH
N J/i\f/ R—NH,
H—N»—
M O R/ \H Br
o)

H—Br
Hos H
Nt
BI’C\H ~\
-
2H0 + [ N-R N-R
~ HTHK
Br/ H/Q\H

Scheme 2

NMR (300 MHz, CDCl;) 6: 2.04 (s, 6H, CH3), 5.82 (s, 2H,
pyrrole), 7.28~7.22 (m, 2H, ArH), 7.47~7.41 (m, 3H,
ArH); *C NMR (75 MHz, CDCly) J: 138.81, 129.11,
128.66, 128.17, 127.54, 105.53, 12.94. Anal. calcd for
C,H;3N: C 84.21, H 7.60, N 8.19; found C 84.19, H 7.63,
N 8.14.

2,5- IR 18- L H-IEE % (3b): m.p. 40~41 C; 'H
NMR (300 MHz, CDCly) §: 2.11 (s, 6H, CHj), 4.99 (s,
2H, CH,), 5.86 (s, 2H, pyrrolics), 6.86~6.90 (m, 2H,
PhH), 7.28~7.36 (m, 3H, PhH); >C NMR (75 MHz,
CDCly) d: 138.74, 128.9, 128.3, 127.2, 125.8, 105.6, 46.9,
12.6. Anal. caled for C;3HsN: C 84.28, H 8.16, N 7.56;
found C 84.30, H 8.14, N 7.55.

2,5- “HIUBEC1-TF T HE-1H-IE % (3¢): 'H NMR (300
MHz, CDCl5) d: 0.96 (t, J=7.2 Hz, 3H, CH3), 1.37~1.42
(m, 2H, CH,), 1.58~1.61 (m, 2H, CH,), 2.21 (s, 6H, CH3),
3.69 (s, 2H, CHy), 5.71 (s, 2H, pyrrolics); BC NMR (75
MHz, CDCly) d: 127.5, 105.1, 43.6, 33.3, 20.3, 14.0, 12.6.
Anal. caled for C;oH7N: C 79.41, H 11.33, N 9.26; found
C79.43,H 11.30, N 9.24.

2,5- " FIHE-1-(2-BEdE)- 1 H-IEM% (3d): "H NMR (300
MHz, CDCl;) d: 0.86 (t, J=5.1 Hz, 3H, CH3), 1.13~1.18
(m, 1H, CH), 1.26~1.31 (m, 5H, CH), 1.45 (d, J=5.1 Hz,
3H, CH3), 1.70~1.77 (m, 1H, CH), 1.88~1.93 (m, 1H,
CH), 2.25 (s, 6H, CH3), 4.15 (sextet, 1H, CH), 5.78 (s, 2H,
ArH); ®C NMR (75 MHz, CDCly) 6: 128.1, 106.1, 51.9,
36.4, 31.8, 26.8, 22.7, 20.9, 14.3, 14.2. Anal. calcd for
Ci3HyN: C 80.76 H 11.99, N 7.25; found C 80.74, H
11.96, N 7.26.

1,3- =(2,5- = B JE -1 H-1HE o6 -1- 38 ) TA 45¢ (3e): mup.
136 ~137 ‘C; '"H NMR (300 MHz, CDCl;) ¢&: 1.98
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(quintet, 2H, CH,), 2.21 (s, 12H, CH3), 3.78 (t, J=5.7 Hz,
4H, CH,), 5.81 (s, 4H, ArH); *C NMR (75 MHz, CDCl5)
d:127.3, 105.8, 40.7, 32.4, 12.6. Anal. calcd for C;5H,,Nj:
C 78.21, H9.63, N 12.16; found C 78.23, H 9.61, N 12.14.

1,6- —(2,5- — H L1 H-nk s -1- 55 ) 2 4¢ (3F): mup.
40~41 °C; 'H NMR (300 MHz, CDCl;) 0: 1.38~1.33 (m,
4H), 1.65~1.57 (m, 4H), 2.20 (s, 12H, CH3), 3.70 (t, J=
5.7 Hz, 4H), 5.76 (s, 4H, pyrrole); *C NMR (75 MHz,
CDCly) 6: 127.2, 105.0, 43.5, 30.9, 26.7, 12.5. Anal. calcd
for CygHasN: C 79.36, H 10.36, N 10.28; found C 79.37, H
10.35, N 10.27.

2,5- " HIIE-1-[4-(2,5- 2 R LH-ME R - 1- 538 ) HE O 2R
K- 1 H-IEM% (3g): m.p. 197~198 C; 'H NMR (300
MHz, CDCly) 6: 2.13 (s, 12H, CH;), 4.97 (s, 4H, CH,),
5.83 (s, 4H, pyrrolics), 6.81 (s, 4H, PhH); BC NMR (75
MHz, CDCLy) §: 133.3, 129.0, 127.7, 107.0, 43.8, 11.9.
Anal. calcd for Cy0HsN,: C 82.15, H 8.27, N 9.58; found
C 82.12, H 8.24, N 9.62.

1-( PR i -2- & /Y 6E)-2,5- — FE RE -1 H- T % (3h): 'H
NMR (300 MHz, CDCl;) : 2.30 (s, 6H, CHy), 4.93 (s, 2H,
CH,), 5.83 (s, 2H, pyrrole), 6.05 (s, 1H, furan), 6.31 (s, 1H,
furan), 7.34 (s, 1H, furan); *C NMR (75 MHz, CDCl;) ¢:
151.2, 142.1, 127.8, 110.2, 106.7, 105.3, 40.5, 12.4. Anal.
caled for C;;H;3NO: C 7540, H 7.48, N 7.99; found C
75.38, H 7.46, N 8.03.

2-(2,5- - H - 1 - M- 1-35)IE B (31): "H NMR (300
MHz, CDCly) o: 2.13 (s, 6H, CH3), 5.91 (s, 2H, pyrrole),
7.27~7.22 (m, 1H, pyridine), 7.31 (t, J=4.8 Hz, 1H,
pyridine), 7.84 (t, J=5.9 Hz, 1H, pyridine), 8.61 (d, J=3.3
Hz, 1H, pyridine); >C NMR (75 MHz, CDCl;) §: 152.0,
149.2, 138.0, 128.6, 122.3, 122.0, 106.9, 13.1. Anal. calcd
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for C,\H;,N,: C 76.71, H 7.02, N 16.27; found C 76.75, H
7.01, N 16.23.

1-( R JF e 2= )2 5- — FT BE 1 -l 1% (3§): 'H
NMR (300 MHz, CDCl;) 8: 2.32 (s, 6H, CH3), 5.93 (s, 2H,
ArH), 7.43 (td, J=5.9, 1.1 Hz, 1H, ArH), 7.52 (td, J=5.7,
1.2 Hz, 1H, ArH), 7.86 (dt, J=6, 0.3 Hz, 1H, ArH), 8.03
(dd, J=7.2, 0.9 Hz, 2H, ArH); *C NMR (75 MHz, CDCl,)
5: 158.7, 150.6, 135.3, 130.1, 126.6, 125.6, 123.5, 121.6,
108.8, 13.6. Anal. caled for C;3H,N,S: C 68.39, H 5.30, N
12.27, S 14.04; found C 68.42, H 5.29, N 12.25, S 14.02.

1-(4- FVAR0 i 2R 3 )-2,5- — T B -1 H-FE 1% (3K): mup.
62~63 “C; '"H NMR (300 MHz, CDCly) 6: 2.02 (s, 6H),
3.85 (s, 3H), 5.89 (s, 2H), 6.95~6.99 (m, 2H), 7.12 (d,
2H); *C NMR (75 MHz, CDCly) 6: 158.02, 131.73, 128.3,
114.15, 105.22, 77.00, 55.41, 12.92, 12.53. Anal. calcd for
Ci;3H;sNO: C 77.58, H 7.51, N 6.96; found C 77.55, H
7.47,N 6.93.

1-(4- LA AE)-2,5- -1 H-IER% (31): mup. 45~
46 ‘C; "H NMR (300 MHz, CDCl;) d: 2.02 (s, 6H, CH3),
2.42 (s, 3H, CH3), 5.88 (s, 2H), 7.08 (d, J=5.4 Hz, 2H,
ArH), 7.24 (d, J=5.4 Hz, 2H, ArH); >C NMR (75 MHz,
CDCly) 6: 137.36, 136.27, 129.58, 129.22, 128.27, 105.28,
77.32, 76.69. Anal. calcd for C3H;sN: C 84.28, H 8.16, N
7.56; found C 84.26, H 8.15, N 7.57.

1-(4-F A FHE)-2,5- - B 1 H-IEE % (3m): m.p. 57~59
‘C; "H NMR (300 MHz, CDCly) §: 2.02 (s, 6H) 5.90 (s,
2H), 7.16 (d, J=6.5 Hz, 2H), 7.43 (d, J=6.5 Hz, 2H); "*C
NMR (75 MHz, CDCly) é: 137.1, 133.5, 129.5, 129.3,
128.7, 106.1, 13.0. Anal. calcd for C;,H,,CIN: C 70.07, H
5.88, C117.24, N 6.81; found C 70.06, H 5.89, C1 17.22, N
6.80.

1-(4- fiFf H& 2K H8)-2,5- — 1 B -1 H- 1L % (3m): m.p.
143~144 °C; "H NMR (300 MHz, CDCl;) §: 2.08 (s, 6H),
5.96 (s, 2H), 7.39 (d, J=6.1 Hz, 2H), 8.35 (d, J=6.1 Hz,
2H); “C NMR (75 MHz, CDCL3) o: 146.8, 144.7, 128.8,
128.6, 124.6, 107.4, 13.1. Anal. calcd for C;;H;,N,0,: C
66.65, H 5.59, N 12.96; found C 66.64, H 5.61, N 12.93.

1-(1-Z555)-2,5- ~ HJE-1 H-IE% (30): m.p. 118 C; 'H
NMR (300 MHz, CDCl5) 6: 1.89 (s, 6H), 6.00 (s, 2H), 7.13
(d, J=8.3 Hz, 1H), 7.39~7.57 (m, 4H), 7.91 (d, J=8.2
Hz, 2H); "C NMR (75 MHz, CDCl;) J: 135.73, 134.16,
131.86, 128.85, 128.52, 127.17, 126.30, 124.10, 105.35,
77.00. Anal. calcd for C;¢H;sN: C 86.84, H 6.83, N 6.33;
found C 86.88, H 6.80, N 6.31.

1-(1- B HE)-2,5- — I 1 H-IE % (3p): m.p. 182~183

Chin. J. Org. Chem. 2014, 34, 190~ 196

© 2014 Chinese Chemical Society & SIOC, CAS

“C; '"H NMR (300 MHz, CDCl;) 6: 1.93 (s, 6H), 6.06 (s,
2H), 7.38~7.55 (m, 4H), 7.71 (s, 1H), 7.90 (d, J=28.0 Hz,
1H), 8.01 (d, /=8.0 Hz, 1H), 8.09 (d, /=8.6 Hz, 1H), 8.51
(s, 1H); C NMR (75 MHz, CDCl5) 6: 139.2, 135.9, 134.3,
129.9, 128.3, 127.6, 127.3, 126.9, 126.0, 125.1, 123.3,
109.1, 11.5. Anal. calcd for C,0H;7N: C 88.56, H 6.27, N
5.17; found C 88.54, H 6.29, N 5.13.

N-(2,5- = F e - LH- NG 6 - 1- 56 )-4- Y — R il 1t )
(3q): m.p. 144~145 °C; '"H NMR (300 MHz, CDCL3) o:
1.80 (s, 6H, CH;), 2.40 (s, 3H, ArCHj;), 5.69 (s, 2H,
pyrrolics), 7.08 (s, 1H, NH), 7.33 (d, J/=6.0 Hz, 2H, ArH),
7.68 (d, J=6.0 Hz, 2H, ArH); *C NMR (75 MHz, CDCl5)
0: 145.0, 135.3, 129.9, 128.9, 128.4, 104.9, 21.7, 11.2.
Anal. calced for C;3H4N,0,S: C 59.09, H 6.06, N 10.61, S
12.12; found C 59.11, H 6.02, N 10.59, 12.16.

1-(2,6- — F LR HE)-2,5- — F L1 H-nk "% 3r): 'H
NMR (300 MHz, CDCly) d: 1.86 (s, 6H, CH3), 1.92 (s, 6H,
CHs), 5.93 (s, 2H, pyrrole), 7.13~7.24 (m, 3H, ArH); Bc
NMR (75 MHz, CDCl;) ¢0: 137.15, 128.00, 126.99, 105.31,
77.32, 77.00, 76.69. Anal. calcd for C;4;H;N: C 84.37, H
8.60, N 7.03; found C 84.41, H 8.57, N 7.00.

1-(2,6- SN REARIE)-2,5- I L 1 H-IE % (3s): 'H
NMR (300 MHz, CDCL;) o: 1.1 [d, J=6.9 Hz, 12H,
CH(CH;),], 1.89 (s, 6H, C4H,N(CHjs),), 2.35 [sept, 2H,
CH(CHj;),], 5.92 (s, 2H, C4H,N), 7.38 (t, J=7.7 Hz, 1H,
CeHs), 7.61 (d, J=7.7 Hz, 2H, C¢H;); *C NMR (75 MHz,
CDCLy) o: 147.7, 134.3, 129.3, 129.0, 124.0, 105.5, 28.0.
Anal. calcd for C;sH»sN: C 84.65, H 9.87, N 5.48; found C
84.61, H 9.84, N 5.45.

(R)-1-(FHE 2,34)-2,5- I H- 1 H-IE M (3t): 'H NMR
(300 MHz, CDCl;) ¢: 1.83 (d, J=7.2 Hz, 3H, CHCHj;),
2.06 (s, 6H, CH;), 5.45 (q, J=5.4 Hz, 1H, CHCH3;), 5.80
(s, 2H, pyrrole), 7.02 (d, J=5.4 Hz, 2H, ArH), 7.20 (t, J=
5.4 Hz, 1H, ArH), 7.27 (t, J=7.8 Hz, 2H, ArH); °*C NMR
(75 MHz, CDCly) o: 142.3, 128.3, 128.1, 126.7, 125.9,
106.0, 52.3, 19.2, 13.7. Anal. calcd for C;;H7N: C 84.37,
H 8.60, N 7.03; found C 84.38, H 8.57, N 7.04.

(S)-1-(FHE 2,35)-2,5- IR 1 H-IE % (3u): '"H NMR
(300 MHz, CDCl) ¢: 1.83 (d, J=7.2 Hz, 3H, CHCHj;),
2.06 (s, 6H, CH;), 5.45 (q, J=5.4 Hz, 1H, CHCH3;), 5.80
(s, 2H, pyrrole), 7.02 (d, J/=5.4 Hz, 2H, ArH), 7.20 (t, J=
5.4 Hz, 1H, ArH), 7.27 (t, J=7.8 Hz, 2H, ArH); °*C NMR
(75 MHz, CDCly) o: 142.3, 128.3, 128.1, 126.7, 125.9,
106.0, 52.3, 19.2, 13.7. Anal. calcd for C;;H7N: C 84.37,
H 8.60, N 7.03; found C 84.41, H 8.57, N 7.00.
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