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Abstract Based on the structural differences between cyclooxygenase-2 (COX-2) and COX-1, a series of
ibuprofen derivatives was designed, in which, a substituted benzamido group was introduced to the 3 posi-
tion of the phenyl ring of ibuprofen. The purpose of this modification was to add a structural segment to oc-
cupy the side pocket in COX-2 so as to enhance their affinity for COX-2. The twelve target compounds were
synthesized in five steps with ibuprofen as the starting material and structurally confirmed by *H NMR, MS
and elemental analysis (or HRMS). The biologica tests showed that some of them have inhibitory activity
against COX-2 in vitro. Compounds 7g and 7h were evaluated in vivo and exhibited weak anti-inflammatory

but potent analgesic activities.
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(8 conc. HNOy/conc. H,S0s, AcOH: (b) 10% Pd/C, 304 kPa H,, MeOH; (c) (i) HCI, EtOH, heating; (i) NaOH/H,O; (d) 5a~5k, Et:N, EtOAc; (e) (i)

K OH/H,O/EtOH, heating; (i) HCI/H,0
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Scheme1l Synthetic route of compounds 7a~7I
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Tablel Physica constants, MS and elemental analysis of compounds 7a~7I
Elemental analysis/’%
Compound R m.p./'C MS(mv2) Calcd Found
C H N C H N
Ta H 171~173 326 (M +1) 73.82 7.12 430 73.85 7.12 4.17
7b 4-Cl 168~170 360 (M "+1), 314, 139 66.76 6-16 389 66.50 5.89 4.11
7c 4-Br 173~175 406 (M " +2), 360, 183 59.42 5.48 3.46 59.33 5.36 3.60
d 4-F 126~128 344 (M"+1), 298, 123 69.95 6.46 4.08 69.73 6.69 4.06
e 4-HO 139~141 342 (M"+1), 296, 121 70.36 6.79 4.10 70.17 6.69 4.23
7t 4-CH30 172~174 356 (M' +1), 310, 135 7096 7.09 3.94 70.74 6.97 3.96
79 4-CH3S0, 181~183 404 (M*+1), 358, 182 62.51 6.25 3.47 6259 6.20 3.49
7h 4-NH,S0, 209~213 405 (M*+1), 359, 185 59.39 598 6.93 59.23 5.75 6.80
7i 3-Cl 166~170 360 (M"+1), 314, 139 66.76 6.16 3.89 66.75 6.06 3.83
7 3-HO 130~132 342 (M*+1), 296, 121
7k 3,5-di-tert-butyl-4-hydroxyl 173~177 454 (M++1), 408, 233 74.14 8.67 3.09 74.15 898 3.13
7l See scheme 1 122~127 686 (M*+1),233
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WEE T X COX-2 HFMmiE L 50%, nIfe 530 T
AR MPURAE A, ARt — 2R RiE. i1
Xf COX-2 [FAMfIE R AR, M LAREAT RN 40 B4
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45 1H Y anaco S G A s, TRLEE R I, A
HAR1H BRUKER AM-300 %4, TMS h W FR. Bii i h

Autospec Ultima-TOF 41 ABI MDS SCIEX Q Trap %L,
JCE A Elemental Analyzer MOD 1106 784, i [T
JZHTH 200~300 HAERR, WHAE 20T R H, #E =
MrH GF254 TR, #80T By Ak 1) 7= .
21 2-(3-WE-4-FTEHE-FE)WRQ)MFIF

FERCAE W ETHA 100 mL = #0H A 5.000 g
(24.2 mmol) £ 1% 25 A1 30 mL vKEEIR% iR, T-25 CLLF
% in /1 2.8 g 65% (29.0 mmol) AR F1 7.5 g ik it & T
SRR, iR 25~30 ‘CHELNHEHER Y 16 h, $iE
PR 300 mL vKZKIBEDH, Hribdkstalbig, o
JE, JKVE, 15EHLM 5.483 g, HIA it £ R 4R(20 © 1,
VI VYIRGHEFIES: &, 43307 ik s fUls 4 4.38 g, 7~
# 72.0%, m.p. 82~86 ‘C; *H NMR (CDCl3, 300 MHz) 6:
0.91 (d, J=6.6 Hz, 6H, (CH3),CH), 1.56 (d, J=7.2 Hz,
3H, CH3CH), 1.83~1.96 (m, 1H, (CH5),CH), 2.76 (d, J=
6.9 Hz, 2H, CH,CH), 3.80 (g, J=7.2 Hz, 1H, CH5CH),
7.26 (d, J=7.8 Hz, 1H, ArH), 7.47 (d, J=7.8 Hz, 1H,
ArH), 7.83 (s, 1H, ArH); MS (ESI) m/z (%): 269 (M +18,
100); NOE (300 MHz, CDCl3) i W. % 3.
2.2 2-(3-PrE-4-RTE-FE)ABREQ)MFIE

££ 500 mL &AL in A 3.000 g (11.94 mmol) 2,
75 mL Jo/K BRI 300 mg 10% Pd/C, 7E& b1 L2
304 kPa H, [k 148l Je . 5 h, i, To/K HEEVE, JRTE
Weke 28 R IE, MR A4 2.634 g, HA MRS
ROBER 1, VI VYRGS 5, 15287 5 A el
4 2.304 g, % 88.6%, m.p. 112~114 ‘C; 'H NMR
(CDCl3, 300 MHZ) 8: 0.94 (d, J=6.6 Hz, 6H, (CH3),CH),
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Table2 Dataof *H NMR of compounds 7a~7I

Compd.

'HNMR (300 MHZ)/é (CDCl5 or DMSO-dg)

Ta

b

7c

d

e

Tf

79

7h

7i

7]

7K

7l

(DMSO-de) 6: 0.80 (d, J=6.6 Hz, 6H, (CHs),CH), 1.35 (d, J=6.9 Hz, 3H, CH4CH), 1.73~1.87 (m, 1H, (CHs),CH), 2.45 (d,
J=6.9 Hz, 2H, CH,CH), 3.67 (q, J=7.1 Hz, 1H, CH3CH), 7.01~7.20 (m, 3H, ArH), 7.49~7.58 (m, 3H, ArH), 7.94 (d, J=6.9
Hz, 2H, ArH), 9.89 (s, 1H, NHCO)

(DMSO-dg) 4: 0.78 (d, J=6.6 Hz, 6H, (CH3);CH), 1.34 (d, J=7.2 Hz, 3H, CH4CH), 1.73~1.87 (m, 1H, (CH3),CH), 2.43 (d,
J=6.9 Hz, 2H, CH,CH), 3.66 (q, J=6.9 Hz, 1H, CH3CH), 7.11~7.19 (m, 3H, ArH), 7.60 (d, J=8.4 Hz, 2H, ArH), 7.96 (d, J=
8.7 Hz, 2H, ArH), 9.96 (s, 1H, NHCO), 12.30 (s, 1H, COOH)

(DMSO-dg) 4: 0.78 (d, J=6.3 Hz, 6H, (CH3);CH), 1.34 (d, J=7.2 Hz, 3H, CH4CH), 1.73~1.87 (m, 1H, (CH3),CH), 2.43 (d,
J=6.9 Hz, 2H, CH,CH), 3.66 (q, J=7.2 Hz, 1H, CH3CH), 7.11~7.19 (m, 3H, ArH), 7.74 (d, J=8.7 Hz, 2H, ArH), 7.88 (d, J=
8.7 Hz, 2H, ArH), 9.97 (s, 1H, NHCO), 12.22 (s, 1H, COOH)

(DMSO-dg) : 0.84 (d, J=6.6 Hz, 6H, (CH3);CH), 1.34 (d, J=7.2 Hz, 3H, CH4CH), 1.73~1.87 (m, 1H, (CH3),CH), 2.47 (d,
J=7.2 Hz, 2H, CH,CH), 3.66 (q, J=7.2 Hz, 1H, CH3CH), 7.08~7.17 (m, 2H, ArH), 7.30~7.37 (m, 3H, ArH), 7.53~7.59 (m,
1H, ArH), 7.65~7.70 (m, 1H, ArH), 9.78 (s, 1H, NHCO), 12.24 (s, 1H, COOH)

(DMSO-dg) 4: 0.79 (d, J=6.9 Hz, 6H, (CH3);CH), 1.34 (d, J=7.2 Hz, 3H, CH4CH), 1.73~1.87 (m, 1H, (CH3),CH), 2.43 (d,
J=7.2 Hz, 2H, CH,CH), 3.65 (q, J=7.2 Hz, 1H, CH3CH), 6.81~6.85 (m, 2H, ArH), 7.07~7.18 (m, 3H, ArH), 7.79~7.84 (m,
2H, ArH), 9.56 (s, 1H,HO), 10.00 (s, 1H, NHCO), 12.20 (s, 1H, COOH)

(DMSO-dg) 4: 0.78 (d, J=6.6 Hz, 6H, (CH3);CH), 1.34 (d, J=7.2 Hz, 3H, CH4CH), 1.73~1.87 (m, 1H, (CH3),CH), 2.43 (d,
J=7.2 Hz, 2H, CH,CH), 3.65 (q, J=7.2 Hz, 1H, CH3CH), 3.82 (s, 3H, CH30), 7.03 (d, J=8.7 Hz, 2H, ArH), 7.05~7.17 (m,
3H, ArH), 7.92 (d, J=8.7 Hz, 2H, ArH), 9.71 (s, 1H, NHCO), 12.25 (s, 1H, COOH)

(CDCl3) 5 0.95 (d, J=6.3 Hz, 6H, (CH3),CH), 1.55 (d, J=6.6 Hz, 3H, CH3CH), 1.80~1.94 (m, 1H, (CH3),CH), 2,50 (d, J=7.2
Hz, 2H, CH,CH), 3.11 (s, 3H, CH3S0y), 3.65 (g, J=7.2 Hz, 1H, CH3CH), 3.82 (s, 3H, CH40), 7.03 (d, J=8.7 Hz, 2H, ArH),
7.05~7.17 (m, 3H, ArH), 7.92 (d, J=8.7 Hz, 2H, ArH), 9.71 (s, 1H, NHCO), 12.25 (s, 1H, COOH)

(DMSO-dg) J: 0.79 (d, J=7.2 Hz, 6H, (CH3),CH), 1.34 (d, J=5.7 Hz, 3H, CH3CH), 1.73~1.87 (m, 1H, (CH2),CH), 2.43 (d,
J=7.2 Hz, 2H, CH,CH), 3.65 (q, J=7.2 Hz, 1H, CHsCH), 7.03~7.12 (m, 3H, ArH), 7.43 (s, 2H, NH,), 7.87 (d, J=8.1 Hz, 2H,
ArH), 8.01 (d, J=8.1 Hz, 2H, ArH), 10.00 (s, 1H, NHCO), 12.21 (s, 1H, COOH)

(DMSO-dg) J: 0.79 (d, J=6.6 Hz, 6H, (CH3),CH), 1.34 (d, J=6.9 Hz, 3H, CH3CH), 1.73~1.87 (m, 1H, (CH3),CH), 2.43 (d,
J=6.9 Hz, 2H, CH,CH), 3.65 (g, J=6.9 Hz, 1H, CH3CH), 7.11~7.19 (m, 3H, ArH), 7.53~7.67 (m, 2H, ArH), 7.88~7.96 (m,
2H, ArH), 10.01 (s, 1H, NHCO), 12.26 (s, 1H, COOH)

(DMSO-dg) 4 0.79 (d, J=6.6 Hz, 6H, (CHs),CH), 1.34 (d, J=7.5 Hz, 3H, CH4CH), 1.73~1.87 (m, 1H, (CHg),CH), 2.43 (d,
J=6.9 Hz, 2H, CH,CH), 3.65 (q, J=6.9 Hz, 1H, CHyCH), 6.93~6.96 (m, 1H, ArH), 7.09~7.17 (m, 3H, ArH), 7.26~7.37 (m,
3H, ArH), 9.70(s, 1H, HO), 9.76 (s, 1H, NHCO), 12.23 (s, 1H, COOH)

(DMSO-dg) 6: 0.82 (d, J=6.6 Hz, 6H, (CHs3),CH), 1.19~1.60 (M, 21H, 2X (CH3)sC+ CHCH), 1.73~1.87 (m, 1H, (CHa),CH),
2.43 (d, J=6.9 Hz, 2H, CH,CH), 3.65 (q, J=6.9 Hz, 1H, CHyCH), 7.07~7.22 (m, 3H, ArH), 7.47 (s, 1H, HO), 7.67 (s, 2H,
ArH), 9.65 (s, 1H, NHCO), 12.25 (s, 1H, COOH)

(DMSO-dg) 8: 0.83 (d, J=6.6 Hz, 6H, (CH3),CH), 1.19~1.60 (m, 39H, 4X (CH3)sC+CH4CH), 1.73~1.87 (m, 1H, (CH3),CH),

2.41~2.44 (m, 2H, CH,CH), 3.65 (g, J=6.9 Hz, 1H, CH3CH), 7.10~7.25 (m, 3H, ArH), 7.68 (s, 1H, HO), 7.88 (s, 2H, ArH),
7.98 (s, 2H, ArH), 9.99 (s, 1H, NHCO)

1.47 (d, J=7.5 Hz, 3H, CH;CH), 1.83~1.96 (m, 1H, 2.3 2-(3-E-4-FTE-FE)-REKRZEEG)IH&
(CH3).CH), 2.35 (d, J=7.2 Hz, 2H, CH.CH), 3.63 (q, J= 7 100 mL [RELEI A 2.200 g (9.94 mmol) 3,
6.9 Hz, 1H, CH3CH), 5.50 (s, 2H, NH,), 6.70 (d, J=8.1 N 25 mL E LRI E AL A SRR, A9 1 h, k7%

Hz, 1H

, ArH), 6.70 (s, 1H, ArH), 6.96 (d, J=8.1 Hz, 1H, B, s RPN 20 mL L/ LFEFT 5 mL 10%05

ArH); MS (ESI) m/z (%): 222 (M™+-1, 100). RRANAHWL, BRI AR, 0 R, KIZH OB L BER
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Table3 Dataof ‘HNMR and NOE of compound 2
H peak 0 (CDCl3, 300 MH2) Type Coupling constant/Hz H The enhanced peak while irradiation
a 0.90~0.92 d 6.6 6
b 1.83~1.96 m 1
C 2.75~2.77 d 6.9 2 a b, d
d 7.25~7.27 d 7.8 1
e 7.45~7.48 d 7.8 1
f 7.83 s 1 g h
g 3.76~3.83 q 7.2 1 h e f
h 1.54~1.57 d 7.2 3
119, 69, 58, 43.

F4  HEMLAWTE 10 ° moleL Xt COX-2 Al COX-1 ffi3]
Table 4 Inhibition percentage rate of COX-2 and COX-1 of
target compounds at 10 °> molsL !

Compd.  COX-2inhibition/%  COX-1inhibition/%
7a 5.829 NT
7b 3.61 5.09
7c 6.22 NT
7d 0.00 NT
7e 3.00 NT
7 2357 5.43
7g 20.73 3.23
7h 1575 119
7i 0.00 6.11
7i 8.33 NT
7K 7150 NT
7l 50.87 NT

Ibuprofent® 1C5=2.0X10"° moleL * 1C5,=7.6X 10 ® molsL *
Celecoxib 1C5=3.0X10 °molsL * 1C5=1.0%10 ® moleL *

I k(@2x10mL), &IFHBUH, 1WA NaCl KL S
Tk, JCKBR RN T4, L IEVRAE, 1930 M)k
RY) 2.340 g, 7% 96.8%; 'H NMR (CDCl3, 300 MHz) o:
0.94 (d, J=6.6 Hz, 6H, (CH3),CH), 1.22 (t, J=7.2 Hz,
3H, CH5CH,), 1.45 (d, J=7.2 Hz, 3H, CH5CH), 1.83~
1.96 (M, 1H, (CH5),CH), 2.34 (d, J=7.2 Hz, 2H, CH,CH),
3.63 (g, J=6.9 Hz, 1H, CH5CH), 3.75 (s, 2H, NH,),
4.05~4.18 (m, 2H, CH3CH,), 6.65 (s, 1H, ArH), 6.66 (d,
J=6.9 Hz, 1H, ArH), 7.09 (d, J=6.9 Hz, 1H, ArH); MS
(El) m/z (%): 249 (M™), 219, 206 (100), 176, 161, 133,

2.4 BEUKEYEHE S (5a~5k)BIH &

7F 25 mL BB A 5 mmol AR 2K R,
A 5mL I, PR EA% S, PRI 30 min, 98K
2R 2o B ) RO, N D R A Tk O 28
TW o, BL SIS DY SRR 5l 4R £ 156 (45 771 55 AH B
I8 R N —BO) W G T N RN, AR —
Al AL
25 2-(3-FHERRE-4-FTH-FH) R ZHE(6a)
Bl &

EHR T 50 mL =30 in A 1.000 g (4.01
mmol) 4. 0.812 g (8.02 mmol) = Z &1 20 mL T4
CH,Cl,, ¥K# 40 °C, W% T 10 mL CH,Cl, 28
B4 (5a), 30 min jnse, AR, 1 moleL *
HIRYE, KUE, WHINaHCOs%k, AR KyE 2,
JK MgSO, T4, L Ewk4s, 1931280 (ol & 1.405 9, Ik
FEkEZ AT, HIAMmE AR 488G 0 1, VI V)T, 733
74 1.298 g, AR, 7% 91.6%; m.p. 96~97 C;
'H NMR (CDCl;, 300 MHZ) §: 0.95 (d, J=6.6 Hz, 6H,
(CH3),CH), 1.23 (t, J=7.2 Hz, 3H, CH5CH,), 1.52 (d, J=
7.2 Hz, 3H, CH4CH), 1.83~1.96 (m, 1H, (CH3),CH), 2.50
(d, J=7.2 Hz, 2H, CH.CH), 3.73 (g, J=7.2 Hz, 1H,
CH3CH), 4.03~4.20 (m, 2H, CH4CH,), 7.08~7.16 (m,
2H, ArH), 7.48~7.57 (m, 3H, ArH), 7.72 (s, 1H, ArH),
7.87 (d, J=7.2 Hz, 2H, ArH), 7.97 (s, 1H, NHCO); MS
(El) m'z (%): 353 (M), 310, 280, 264, 248, 232, 206, 174,
159, 105 (100), 77.
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Table5 Theinhibitory effect on croton induced mouse ear edema, carrageenan induced rat paw edema and acetic acid induced mouse

writhing of compounds 7g and 7h

79 7h  Celecoxib
— _ Dose/(mgekg %) 50 50 50
The inhibitory effect on croton induced mouse ear edema —
Inhibition/% 67 O 10.8
Dose/(mgekg %) 40 40 40
1h 125 0 20.8%
The inhibitory effect on carrageenan induced rat paw edema o 2h o 197 47°
Inhibition/%
3h 0 0 35.1°
4~24h 0 0 0
Dose/(mgekg %) 50 50 50
The inhibitory effect on acetic acid induced mouse writhing Latency period extension/% 814° 67.1° 2775°
Writhing inhibition/% 71.1° 69.8°  925°

3p<0.05,"P<0.01, ¢ P<0.001, vs. control.

26 2-[B3-4-R-FHREBMERE)4IFTE-FE]RAEKZ
fi(6b)A9HI &

Hil# Ik 6a AL, SR SR YR 4 (Bb) ok Jit
kL, C/R WG E R, Ak 7202 F A ek £ 1 £ 1
(4:1, V:VYREEFIELS G, 192079 1 R AR [
1, F7H 79.6%, m.p. 129~132 °C; *H NMR (CDCls,
300 MHz) §: 0.95 (d, J=6.3 Hz, 6H, (CH3),CH), 1.23 (t,
J=7.2 Hz, 3H, CHsCH,), 1.52 (d, J=7.2 Hz, 3H,
CH5CH), 1.81~1.94 (m, 1H, (CH5),CH), 2.48 (d, J=6.9
Hz, 2H, CH,CH), 3.73(q, J=7.2 Hz, 1H, CH3CH), 4.03~
4.20 (m, 2H, CH3CH,), 7.09~7.16 (m, 2H, ArH), 7.47~
7.53 (m, 2H, ArH), 7.65 (s, 1H, ArH), 7.80 (d, J=8.4 Hz,
2H, ArH), 7.96 (s, 1H, NHCO); MS (El) m/z (%): 387
(M), 344, 314, 298, 248, 232, 206, 174, 159, 139 (100),
111.
27 2-[3-(4-R-FHERRE)4-FTE-XE]-RAEKZ
fE(6c) 9% &=

Ml Ik 6a AL, ORI FH RS (5e) o it
kL, CBR OB E A, 2k 722 A ik £ 12 £ T
(211, V:VYREERIEL G, 1920759 A R AR
&, 77#% 70.9%, m.p. 133~135 ‘C; 'H NMR (CDCls,
300 MHz) 6: 0.95 (d, J=6.6 Hz, 6H, (CH3),CH), 1.23 (t,
J=7.2 Hz, 3H, CHsCH,), 151 (d, J=7.2 Hz, 3H,
CH5CH), 1.81~1.94 (m, 1H, (CH3),CH), 2.48 (d, J=7.2
Hz, 2H, CH,CH), 3.73 (g, J=7.2 Hz, 1H, CH3CH), 4.03~
4.20 (m, 2H, CH3CH,), 7.09~7.16 (m, 2H, ArH), 7.63~
7.66 (M, 3H, ArH), 7.72 (d, J=8.4 Hz, 2H, ArH), 7.91 (s,
1H, NHCO); MS (El) m/z (%): 431 (M™), 433 (M"+2),
390, 389, 357, 359, 248, 232, 206, 185 (100), 183 (100),
174, 155, 132, 104, 76.

28 2-[3-4-B-FHEERE)4-RTE-FE]-REKZ
Bk (6d)A9HI %

Hile5 ik 6a KA, SOTIR R H S (5d) b Ji
kL, W8 BRI, it AR E T, Ak 2R
CBEA0 11, VI V)BERE, 3507 A o AR A, 7
# 75.2%, m.p. 49~51 °C; *H NMR (CDCl3, 300 MHz) ¢:
0.95 (d, J=6.6 Hz, 6H, (CH3),CH), 1.23 (t, J=6.9 Hz,
3H, CH4CH,), 1.52 (d, J=6.9 Hz, 3H, CH4CH), 1.81~
1.94 (m, 1H, (CH5),CH), 2.51 (d, J=6.9 Hz, 2H, CH,CH),
3.73 (g, J=7.2 Hz, 1H, CHsCH), 4.03~4.20 (m, 2H,
CH4CH,), 7.07~7.26 (m, 3H, ArH), 7.34 (t, J=7.5 Hz,
1H, ArH), 7.50~7.58 (m, 1H, ArH), 8.12 (s, 1H, NHCO),
8.21~8.27 (m, 1H, ArH ), 8.47~853 (s, 1H, ArH); MS
(El) miz (%): 371 (M*, 100), 328, 298, 297, 248, 232, 174,
159, 123, 95.

29 2-3-(4-BE-FHBRERE)-4-FTEHE-FE]- TR
Z B5(6e) By HI &

il 25 772 6a AL, iR 6 R R T IR 4 (56) by Ji
Kl CBR CERRE, 2lide IR AL 2T, £l R
LME(0 : 1~3 11, VI V)BREEDEINE, 921/~ i
1, 773 62.8%, '"H NMR (CDCl3, 300 MHz) §: 0.93 (d,
J=6.9 Hz, 6H, (CH3),CH), 1.22 (t, J=6.9 Hz, 3H,
CH5CH,), 1.51 (d, J=7.2 Hz, 3H, CH5CH), 1.81~1.94
(m, 1H, (CH3),CH), 2.48 (d, J=6.9 Hz, 2H, CH,CH), 3.73
(0, J=7.2 Hz, 1H, CH5CH), 4.01~4.18 (m, 2H, CH3CH,),
6.87 (d, J=8.7 Hz, 2H, ArH), 7.08~7.26 (m, 2H, ArH),
7.69~7.72 (m, 3H, ArH), 7.84 (s, 1H, NHCO); MS (El)
miz (%): 369 (M), 296, 249, 248, 232, 206 (100), 176,
133, 121, 93, 65.
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210 2-[3-(4-HEE-FHBRE)4-FTE-FERA
B4 Z BR (6f) 8% &

il #5725 6a AL, iR o FE AR R HY RS (5F) h
JFk, L8 B RE R, S T8 A i LR
(4:1, V:VYIREGHEMEL S, 1923079 A AR
1A, 77 % 74.3%, m.p. 99~100 °C; *H NMR (CDCl;, 300
MHz) d: 0.95 (d, J=6.6 Hz, 6H, (CH3),CH), 1.22 (t, J=
6.9 Hz, 3H, CH4CH,), 1.51 (d, J=7.2 Hz, 3H, CH4CH),
1.81~1.94 (m, 1H, (CHs),CH), 2.49 (d, J=7.2 Hz, 2H,
CH,CH), 3.73 (g, J=7.2 Hz, 1H, CH,CH), 3.88 (s, 3H,
CH30), 4.01~4.19 (m, 2H, CH5CH)), 7.00 (d, J=9.0 Hz,
2H, ArH), 7.06~7.14 (m, 2H, ArH), 7.67 (s, 1H, ArH),
7.83 (d, J=9.0 Hz, 2H, ArH), 7.96 (s, 1H, NHCO); MS
(El) miz (%): 383 (M ™), 248, 232, 206, 135 (100), 107, 77.
2.11 2-[3-(4-ERFEEE-FHERE)-4-F T &£-FE]-
AR ZEE(69)FI&

il 25 72 6a 2 Abh, SR R FR I R FH 1 5 (50)
HIERE, THE ¥R, aifb 75002 H SR LB A ik
(1:1, V:VYREERIEL G, 192059 A R AR
&, 7% 63.1%, m.p. 136~137 C; 'H NMR (CDCl;,
300 MHz) §: 0.95 (d, J=6.6 Hz, 6H, (CH3),CH), 1.23 (t,
J=7.2 Hz, 3H, CHsCH,), 151 (d, J=7.2 Hz, 3H,
CH5CH), 1.81~1.94 (m, 1H, (CH3),CH), 2.49 (d, J=7.2
Hz, 2H, CH,CH), 3.10 (s, 3H, CH3S0,), 3.73 (g, J=6.9
Hz, 1H, CHsCH), 4.01~4.19 (m, 2H, CH4CH,), 7.13~
7.20 (m, 2H, ArH), 7.78 (s, 1H, ArH), 7.96 (s, 1H,
NHCO), 8.02~8.09 (m, 4H, ArH); MS (El) m/z (%): 431
(M™), 388, 358, 357, 314, 302, 248, 203, 206, 183 (100),
174, 121, 104, 76.

212 2-[3-(4-RRRABtE-FREAERE)-4-7 T E-FE]-
HER Z B (6h)F &

il 25 T2 6a L, ol X IR I 3 R Y RS (Bh)
HIERE, THE D9, alifb 77 90& A il ik £ 2 21
(4:5, V:VYREEFIESLE G, 192079 A R AR [
&, P7% 69.4%, m.p. 168~170 C; *H NMR (CDCl;,
300 MHz) §: 0.95 (d, J=6.3 Hz, 6H, (CH3),CH), 1.23 (t,
J=7.2 Hz, 3H, CHsCH,), 151 (d, J=6.6 Hz, 3H,
CH5CH), 1.81~1.94 (m, 1H, (CH5),CH), 2.49 (d, J=7.2
Hz, 2H, CH,CH), 3.73 (g, J=6.6 Hz, 1H, CH3CH), 4.01~
4.19 (m, 2H, CH3CH)), 4.96 (s, 2H, NH,S0,), 7.12~7.18
(m, 2H, ArH), 7.72 (s, 1H, ArH), 7.90 (s, 1H, NHCO),
7.99~8.07 (m, 4H, ArH); MS (El) mz (%): 432 (M"),
389, 358, 248, 335, 206, 184 (100), 174, 121, 104, 76.

213 2-[3-3-5 FHERE)-4-FTEH-FE]-RAEKZ
fE(6i) B9 % &

il 7Y 6adS b, KM 1R) SR A IES0(51) ok Ji ke,
LR WA, At HIREAEIZHT, ik £ 0% LR
(101 1~5:1, V: V)BRBEVENE, 732179k 5 i Ak,
7% 88.7%; 'H NMR (CDCl3, 300 MHz) §: 0.95 (d, J=
6.6 Hz, 6H, (CH3),CH), 1.23 (t, J=7.2 Hz, 3H, CH3CH,),
1.51 (d, J=6.6 Hz, 3H, CH5CH), 1.81~1.94 (m, 1H,
(CH3),CH), 2.49 (d, J=7.2 Hz, 2H, CH,CH), 3.73 (g, J=
6.6 Hz, 1H, CHsCH), 4.01~4.19 (m, 2H, CHsCH,),
7.13~7.16 (M, 2H, ArH), 7.42~7.47 (s, 1H, ArH), 7.53~
7.55 (s, 1H, ArH), 7.69 (d, J=9.9 Hz, 1H, ArH), 7.73 (s,
1H, NHCO), 7.88 (d, J=9.9 Hz, 2H, ArH); MS (El) m/z
(%): 387 (M™), 344, 313, 248, 232, 206, 174, 139 (100),
111, 75.

214 2-[3-3-RE-FHERE)-4-FTE FE]- AR
Z B (6)) 89 &

il #5772 6a AL, SOH TRD R LA IR 40(5)) h Jit
kL, O BRI, alidl AL E AT, Ak L
LHE(20 1 1~4 1 1, VI V)BRFEDERG, 1521/~ s Ml
&, 7% 73.6%; '"H NMR (CDCl;, 300 MHz) 6: 0.92 (d,
J=6.6 Hz, 6H, (CH3),CH), 1.23 (t, J=6.9 Hz, 3H,
CH4CH,), 1.51 (d, J=6.9 Hz, 3H, CHsCH), 1.81~1.94
(m, 1H, (CH5),CH), 2.46 (d, J=6.9 Hz, 2H, CH,CH), 3.73
(0, J=6.6 Hz, 1H, CH3CH), 4.01~4.19 (m, 2H, CHsCH,),
6.98~7.01 (m, 1H, ArH), 7.09~7.15 (m, 2H, ArH),
7.24~7.32 (m, 2H, ArH), 7.54 (s, 1H, NHCO), 7.82 (s,
2H, ArH); MS (El) m/z (%): 369 (M "), 326, 296, 248, 232,
206, 174, 121 (100), 93, 65.

215 2-[3-B5-ZHMTE-4-BE-FHREERE)4-FT
E-FE)- AR ZE(6K)RIHI &

T2k 6aditl, i 3, 5- U T k-4 48Ok
IR S0(BK) 0 k), THF s, alidk O AE 28T, A1
kTR 4BE(50 0 1~10 0 1, V: V)R BEM, 733
YA, 773 69.3%, m.p. 174~176 C; *H NMR
(CDCl3, 300 MHz) d: 0.97 (d, J=6.3 Hz, 6H, (CH3),CH),
1.23 (t, J=6.9 Hz, 3H, CH3CH,), 1.42~1.55 (m, 21H,
2X (CH3)sC+CH4CH), 1.81~1.94 (m, 1H, (CHs),CH),
2.50 (d, J=7.2 Hz, 2H, CH,CH), 3.73 (q, J=7.5 Hz, 1H,
CH3CH), 4.01~4.19 (m, 2H, CH3CH,), 5.63 (s, 1H, HO),
7.07~7.13 (m, 2H, ArH), 7.26 (s, 1H, ArH), 7.71 (s, 2H,
ArH), 8.05 (s, 1H, NHCO); MS (El) m/z (%): 481 (M),
249, 233 (100), 217, 206, 58, 43.
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216 2-[3-(35-ZM T &H-4-3,5-ZMT H-4-FH-F
HEBEE) FHRBRE)4-FTE-FE)- WK ZE®O)
B9l &

6l JeHiles 6k R FE, JRAEE AT 4 B AT 2 E
P, G E AR, PR 15.4%, mp. 189~191 C, H
NMR (CDCl;, 300 MHz) d: 0.99 (d, J=6.3 Hz, 6H,
(CH3),CH), 1.23 (t, J=7.2 Hz, 3H, CH3CH,), 1.35~1.60
(m, 39H, 4X (CH3)sC+ CH4CH), 1.81~1.94 (m, 1H,
(CH3),CH), 2.53 (d, J=7.2 Hz, 2H, CH,CH), 3.73 (q, J=
7.2 Hz, 1H, CH5CH), 4.01~4.19 (m, 2H, CH4CH,), 5.81
(s, 1H, HO), 7.07~7.16 (m, 2H, ArH), 7.74 (s, 1H, ArH),
7.87 (s, 2H, ArH), 8.09 (s, 3H, 2X ArH+NHCO); MS (El)
m'z (%): 714 (M ™), 234, 233 (100), 217.

217 2-3-FHEmERE-4-FTE-FE) AR (7a) I
#

76 50 mL 56T A i 0.900 g (2.55 mmol) 6a,
10 mL 95%Z. 8% & 0.286 g (5.09 mmol) KOH 5 5 mL 7K
TERCEM, A1 3 h, BN 20 g UK N 2 mL ¥ SRR 117K
G, Al AR, g KYET R A 0.795 g,
H 418 PSS, 1330 Y A il 44 0.654 g, m.p.
171~173 C, j=#* 79.0%.

WA To~71 B4 7RG 7a.
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