% *ﬂs {t % DOI: 10.6023/cjoc201207004

WRiIL

Chinese Journal of Organic Chemistry

ARTICLE

A 2- 45 E-A- I B EM R TE MR, SRS EEER

AHAE* EAM mEfE

o R ANEY s

(FT R IE AT iR A R E AL E R 300071)

WE 0T RILAA RIEYNEMERE e A S Y, M TG AR E, E Ok R MBI L W 3 R i v
GG 1,3-WEME-5- BRI TR R B0y, R BT RAF B BRI OR A LIRIERE DTS I, BOHE R T — RIS KA LR
FELA SR ) 1,3- WML A4y, LA B- B RIS LR R S BRAR IR TR BRIk J5URY, 28 6 20 I skl A H AR, HL45#0%4: 'TH NMR,
IR N2 73 WS AE, JE A GG BT AT TR WP LN R W, B0 A B Rt /N2 7 i L ) e
MG, 7 50 pg/mL B R XT N2 R B (M A<k 2] 52%.

RBEE  13-WEME IEVENEEN; SR CIRI; R RTEIETE BRI

Design, Synthesis and Bioactivity of Novel 2-Aryl-4-alkylthia-
zole-5-carboxylic Acid Derivatives
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(State Key Laboratory of Elemento-organic Chemistry, Institute of Elemento-organic Chemistry,
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Abstract To find new lead compounds with muti-bioactivities, a series of novel 1,3-thiazole-5-carboxylic acid derivatives
containing aryloxyacetate were designed via the method of linking active sub-structures, in which the aryloxyacetate with
multi-bioactivity was combined to the 1,3-thiazole moiety of ethaboxam, metsulfovax and thifluzamide. The target compounds
were synthesized from f-keto acid ester and 4-hydroxybenzothioamide in 6 steps. Their structures were confirmed by 'H
NMR, IR and HRMS techniques. The preliminary bioassay results indicated that some compounds showed obvious inhibition
effects against Fusarium graminearum, and the fungicidal activity of 1j is 52% at 50 pg/mL.

Keywords 1,3-thiazole; active sub-structure; phenoxyacetate; thifluzamide; fungicidal activity; herbicidal activity
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Figure 1 Structures of some commercial products
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o o OCSNHZ Ho—{ H I
R1MOCZH5 MCC?HS CO,CoHs

3aR'=CF;, 3bR'=CH;

BFCH2C02C2H5/K2003

< > <I NaOH I NaOH
Hoch <:> :

C0OCHs CO,CoHs

(1)SOCl,

(2) n-C4HgOH @
%{w{ If

C4Hg-n CO,C,H;5 6aR'=CF;, 6b R1 CHs
(1) SOCl, J
(2) R®H
j \ ©_< I CICH,CO,R? (8)/K,COs HO@—< 1(
COXR?

1b~1r
1b R" = CH,, R?X = OCH3, R® = CHg; 1¢ R' = CHg, R?X = OCH3, R® = C,Hs; 1d R' = CHj,
sz OCHg, R® = C4Hg; 1e R"= CHj,, R?X = OCHjg, R® = CgHy7; 1f R' = CHg, R?X = OC,Hs,
= CHj; 1g R' = CH3, R?X = OC,Hs, R®= CyHs; 1h R' = CHg, R?X = OC,H5, R® = C4Hq; 1i
R1 CHg, R?X = OCZH5 R3= CSH17 1j R" = CHg, R?X = -C3H;NH, R® = CH3; 1k R'=CHj,
R?X = i-C3H;NH, R® = C4Hg; 11 R'= CHj3, R2X = sC4H9NH R3 = CgHq7; Im R' = CF5, R2X =
i-C3H7NH, R® = CHz; 1n R'= CF3, R?X = i-C3H;NH, R® = C,H5; 10 R'= CF5, R?X =
i-C3H,NH, R® = CgHy7; 1p R' = CF3, R®X = s-C4HgNH, R® = CHg; 1q R'= CF3, R®X = OCHj,
R® = CHg; 1r R'= CF3, R?X = OCHjg, R® = C4Hq

7aR'= CF;, R?X = OCHj;

7b R" = CF3, R?X = 5-C4HgNH;
7¢ R'=CF;, R?X = -C3H;NH;
7dR" = CH,, R?X = OCHg;

7e R'=CHj,, R?X = s-C4HgNH;
7f R'= CHg, R?X = i-C3H;NH

Scheme 1
BRI A D A5 7 R E AT FIB25 AN AL, BRI 90 2% 1 SU
) A, BEORUEWEMEIA b IR MRIE A KA, X0 EER R
1 HR5iHp i, TR RHEANK I, Xt R K

b FR o 5 BRI PR B ML 25, 8 22 I 9T R

LA - il I M AT X g AR PR B O SOk & R H PR 1~1.5 moleL™" W ¥ MBI, HIEE LR
PALE) 1, AR AR 2 Flig iR sl FFE 20~25 CI A RECRUEMEMIA L BRIEA KR, 1
Jridi— APl pA 3 B 7 UKL, FETOKBRIRERAE BRI S I s T, P T BRI
fE°F, 5?%1@&@5&%7%%4\% 4, RJGTERIERTS  IRUKAR, SRS ANAUE BTS00, 1 2 mEme IR L (1 15
¥ CRRBEHKAR SR 5, M0 05 A, B e SRARHON BRGNS BEVE H (<40 TR AL
W6 A 1 (Scheme 1), HITALEY 4 0 FE5kTh BIMIURIE(<<3 moleL ™ )Iml i, BE i hnis 5o b (¥ HEA T
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JPEARE AL, (RS Ik ML, ik BE ST
P~ WO EIRE S, B PR MDY BRI AR
M5 15— e £ e MR AT IR ) rh R 44 5 1, 2%
DA B AERIES KA =8, T 5 a4
EL BT BRI SN 80 C LA, Al AN T
A BN i B Y RPX B R AT A, T IR
RIS G S RAL S 1 R T 2 Fie /%,
TEATRI AT 1 50T A A0 il B U 1
ROX o R (F3E [, BRACEY 4 F1abb, SR 5 3k
176 k.

EIEfEAT: LMEE4 1d %1, 6 0.94 A& T B
FIEER, 0 1.33~1.41 F1 1.62~1.70 kbJ& T 345 Ep§A 0
FELEL, 0 2.79 AbJEMEMEIR |- LA, 6 3.91 Ab 2 mem:
W EFERA, 6 4.24 Aot T B 5ARE R R EAL,
0471 AbZIRIR PR RNG 2 M) ) E FFE A, 6 6.98 Ab A
7.93 REREAIA EPUANE. AP0 T I AN B
ST M AR SRS IR T 1760 AT 1715, 834 em ™' W5
PRSERALEAR.

MRS BARGE YD B B v L3R 1 2
SSE YA BIEYE W2, R R A A, M
R*X =5-C4HoNH, i-C;H,NH; R'=C,H,, CsH,,If, 1% 5K
G PR PR REAT — 5 1R o 3T P 17 S0 ¥ SR VA R BT
PE, il 1§11q. MR, H¥R*X=0CH,;, OC,Hs; R*=
CHs, CoHs, C4HoH 1% F A G W0 11 545 i 2k i 6o P
JUFEAEE, Fln: 1a, 1b, 1e, 1g, 1o, 1m. [&I &I
R'=CH;, R’X=0C,H;, R*=CH;[if# 2/t & M1
R'=CF;, R*=CH;0, R*=C Hiif3 Z|tk &5 41r, Hoxt
TR SR 1D o v o S 2 v T I S . Rk

F£1 LS 1a~1r WERFLEIEANHIR /%)

Table 1 Herbicidal activities of compounds 1a~1r (inhibiting
rate/%)

Compd. ¥ ¥ Compd. MU 7 h)
1a 10 0 1j 0 40
1b 18 0 1k 0 0
1c 0 25 1 3 12
1d 0 0 1m 10 0
le 5 0 In 0 5
1f 40 20 10 14 0
1g 30 0 1p 0 0
1h 0 0 1q 0 25
1i 0 0 1r 22 20
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2 MBI R EGPEGNEE/%)
Table 2 The fungcidal activities of compounds 1a~1r (inhib-
iting rate/%)

N RS i e N

Compd e my Hpm BB AR
1c 5 14 6 19 0
1f 10 14 0 7 0
1g 0 15 0 13 20
1j 0 14 0 7 52
1k 10 0.0 7 9 0
11 5 10 5 8 16
1m 0 16 16 19 0
1r 0 24 11 25 0

© 2012 Chinese Chemical Society & SIOC, CAS

EY AT RSN, AR E ARG 15 X/
A B IAIRIZR AL B 52%, HARBORIURS Bl s M 1k
B, AL TAE N HE— D WS WEM AT AR ) 2R
PriEPEBEE T 8 TARIEA.

2 it

AW SR T RINBEA RGP0 T3 858 T4
G, WG S M PETT, AE 13- BN 2-47 5]
NEA RIFAEYZ N 4-Pe e ot AR AL T e
ik, WA T — RAE KA SRR RS 1,3-
WEMSRAL G W, FERNZIAE WG T AT T8
WP AN 25 W, oA G Hxt /N 22 FR a5 R I H W i
MG, 75 50 pgemL ™ ¥R R XF /N2 AR B 4]
L] 52%.

3 ZWERs
3.1 UE5IKFH

JEBRM A 28] XT 4A AN S e A, W)
THARRIE; Varain Mercury Plus 400 MHz # LR,
TMS JWFx; Shimadzu-IR 435 £EAMEIEAL, WALER K
J; T8I Elementar vario EL JCZHTL; w2 HE R
1. Varjan 7.0T FTICR-MS-ESL. S5 F At 7 R0 5 RHA Ky
S HTAlEL AR A, JERRYE T EERAT TR AR B S
BR[BIRIE [ I VLA A A W) 2-3-4,4,4- =5 -3- 40T
1% £l (2a). 2 ROCHR[91IRIE 1 /7 6 LB 4-(5-&
SFRIE-4- H e -2 -0 ) K83 (3b).

32 LWHE
12,1 4-(5-TRBIE-4-= 5 F FoRed 2- ) KB (3a)
8 4 &

SO AEY) 3b FRUTES k& 320
BAMGPER Ny 15 250 mL FIRERHE S, A 15.3 g (0.1
mol) W FEIEAAC AL F I AN 87 mL [1TE/K I, 7EVKIE
AEIEEE S, Wn 21.85 g (0.1 mol) 2-FAC =R LB Z

http://sioc-journal.cn/ 2117



BHlLE

1% W8, RONVISGR, Wmsees, FHEIFEIG 24 h, # T
B, i vl TR 40 4306 3 6 [0 S, NN AT T g,
PRI UE, SRR 21.6 g, WK 84%. mp. 179~
180 °C; 'H NMR (400 MHz, DMSO-dj) d: 1.32 (t, J=17.1
Hz, 3H, CH;), 4.25 (q, J=7.2 Hz, 2H, CH,), 5.1 (s, 1H,
OH), 6.79 (d, J=8.4 Hz, 2H, Ar-H), 7.35 (d, J=8.3 Hz,
2H, Ar-H).
122 4-(5-TRHKHA-4-= FF Hogkek 2 )R
LFE(4)09 5] &

ZRSCHER[L0RE K 7 VE G &) 4. Bk IR
Jy: AL S 3a (3.1 mmol) & 7K DMF (30 mL)IT
[53] JE % L PP N 5 2 81 (379 mmol) FIYR 2 R i (3.41
mmol), T- 80 ‘C &N, TLC BRESMN 45 G, E7EL
DMF. A4 MES A 1 moleL ™! NaOH (10 mL)#%
W, BERE, BTHOCE A, i, TS HE Y. &
'H NMR S HTHiA A H bs =0 5 38 40 R0 B —
. "H NMR (400 MHz, CDCl3) 6: 1.30 (t, J=7.0 Hz, 3H,
CH;), 1.37 (t, J=7.1 Hz, 3H, CH;), 4.12 (g, J=7.0 Hz,
2H, CH,), 4.29 (g, J=6.8 Hz, 2H, CH,), 5.18 (s, 2H, CH,),
5.5 (s, 1H, =CH), 6.97 (d, J=8.5 Hz, 2H, Ar-H), 7.87 (d,
J=8.4 Hz, 2H, Ar-H).
123 4-(5-TRHKHA 4= B F Hmeb 2 ) RATE
(5)89 % &

7t 25 mL BB S, MALAEY 4 (0.124 mol)Fl
22 mL), $edE RN 1.25 moleL ™" (IS SEAL B TR
(2 mL), IMASEEJEAE 25 C FRN 2 h, RN5EEE,
IIATK (4 mL)Mike SOV, ARG IR S pH 2 1, #rili K
A, T uE IR KR E A, 24T 0.4
g AREE, P23 90%. '"H NMR (400 MHz, DMSO-d)
9: 1.30 (t, J=7.2 Hz, 3H, CHj), 4.25 (q, J=7.2 Hz, 2H,
CH,), 5.18 (s, 2H, CH,), 6.94 (d, J=8.6 Hz, 2H, Ar-H),
7.83 (d, J=8.6 Hz, 2H, Ar-H), 11.15 (s, 1H, COOH).
1.2.4 4o 1a 694 &

7 50 mL [ ECBei T, KA 5 (0.01 mol) 7 b
i {E(COCL), (0.02 mol)r, S I ZUHEAT, N5E)a, 4k
SRR 20 min, SRS INFEIR 2~3 h 5, SRS
B 2o I FE I SRR X, Ja I G7K CHLCly (15 mL)¥F
SOWSR, AEAEVR AR, S HRE N 2 1E T E¥(0.011 mol).
= ZJH(0.01 mol) 5 H7K CH,CL, (20 mL)HITR A .
Insese)n, Sk N, TLC BREEE RN 5E4N, K
Hgitd Ak, EH P ImAK@GS mL), H 48 4
AWUR, To/K NapSO, T4, I IRAF1S T (44, e
70%. SEFIFRAEEE WK 4 F1 5.

E NS 3
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1.2.5  4-(5-F I -4-BARE e -2 ) KB (6) 49 #) &

ZxHESCHR[ 1114008 (19 77 156 Ak 549 6a il 6b. LAk
BRI,

7 250 mL BRI, TN 2-(4-FRFOR K )-4-
=G R R E -5 F R TR (12 @) F1 ZBE(60 mL), ZEE 4t
FE BB 4 moleL ™' NaOH %¥i(75 mL)nA, FHi
[Bl9E 2.5 h, RMVEEW. B EG S22 147K (120 mL)Hr,
W IRIR LA pH=1, 17 I C[E AT, g, FEik
FKPE=30, ZEAMT R, 15 9.2 g Al {4 6a, R
84%. m.p. 188~189 ‘C; 'H NMR (400 MHz, DMSO-dj)
8:5.10 (s, 1H, OH), 6.79 (d, J=8.4 Hz, 2H, Ar-H), 11.24
(s, 1H, COOH).

6b ST IEFMLEY) 6a, & mF A G 6b,
m.p.>200 °C; '"HNMR (400 MHz, DMSO-d) &: 2.65 (s,
3H, CH3), 5.09 (s, 1H, OH), 6.94 (d, J=8.6 Hz, 2H, Ar-H),
7.83 (d, J=8.6 Hz, 2H, Ar-H), 11.26 (s, IH, COOH).

1.2.6  2-(4-F 3 R H)-4- B & v -5-F BRAT 2 40 (7)
o &

7t 50 mL [FJEREE T, FEHR 6 (0.01mol) it &
SOCL, [NV HIFEEA, RFE RPXH [N, ik
7, AL ) B H S 45 R R A s WK 3.

1.2.7 4&&e-4 1b~1r #9H]&

Z AL S 4 (% TR ALY b~ 1", 45
R O i o RO W3R 4, RS WK S.

127 4684 la~1r 894N 7 %

ST ML) 426 em IR L P Al i — 5K
HAR5.6 cm AU PELR, A2 mL 100 pgemL ™' AR &
YIRS, FEPR A4 ~6 hif s Fi 715K, 2841 CF,
PG EEFR66 him g ARG L. i R A A M LA
X Yl SR AR P9 A KA R AS I Ak S M R B s . &5 51
WKL

PN RVET T Tl I B4R R 4 T R
e R A AR AS AL A PR R B k. IR B 100
ngemL ', VEPEFRRR: AR E A KINEIR (%), SRIE 1.

AT PEN: o — o 5 2 FIE /RS & DMF P,
ARG SRR S 50 pgemL ™", BAKFLE: fELH
ZAM R WA 1 mL 29 A B FRILA, A 9 mL PDA
BEFRHE, BRI S0 ngemL ™ S 2T, LA 1 mL
KK B FO . T EAE 4 mm (4T FLARAT A
2 HNEOVBORAL, B R E2R b, BRI ES =K.
KGR IUBAEQ4 £ 1) CHEEFRA N, 72 h J5i
AL B A A, KPFIME, B ST
SRR 2. 45 L3k 2.
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Table 3 Melting points, yields, and "H NMR of compounds 7a~7f

&y PR mp/C  WE/% "H NMR (400 MHz, DMSO-dj) 6
78 EIGEE 196~197 g9 389 (s,3H, CHy), 5.10 (s, 1H, OH), 6.94 (d, J=8.4 Hz, 2H, Ar-H), 7.87 (d, J=8.4 Hz, 2H,
Ar-H)
0.91 (t, J=7.1 Hz, 3H, CH;), 1.33 (d, J=6.4 Hz, 3H, CH;), 1.45~1.53 (m, 2H, CH,),
b EOEE 133~134 80  3.82~3.86 (m, 1H, CH), 4.77 (s, 1H, OH), 6.98 (d, /=8.1 Hz, 2H, Ar-H), 7.85 (d, J=8.1
Hz, 2H, Ar-H)
1.15 (d, J=6.6 Hz, 6H, CH3), 3.99~4.03 (m, 1H, CH), 5.10 (s, 1H, OH), 6.94 (d, J=8.5
~
e REHEME 167168 75 oy Ar-H), 7.84 (d, J=8.5 Hz, 2H, Ar-H)
2.70 (s, 3H, CHj3), 4.62 (s, 3H, CH3), 5.10 (s, 1H, OH), 6.88 (d, /=8.8 Hz, 2H, Ar-H), 7.84
~
7d A 198~199 94 (&, J=8.8 Hz. 2H, Ar-H)
0.91 (t, J=7.1 Hz, 3H, CHy), 133 (d, J=6.4 Hz, 3H, CH3), 1.50~1.54 (m, 2H, CH,), 2.51
7e  EA[E4A 177~178 91 (s, 3H, CHs), 3.72~3.78 (m, 1H, CH), 4.80 (s, 1H, OH), 6.95 (d, J=8.2 Hz, 2H, Ar-H),
7.86 (d, J=8.1 Hz, 2H, Ar-H)
1.05 (d, J=6.6 Hz, 6H, CHy), 2.51 (s, 3H, CH3), 3.92~4.06 (m, 1H, CH), 5.10 (s, 1H, OH),
~
7 REEE 198199 8 6ol (d, J=8.4 Hz, 2H, Ar-H), 7.82 (d, J=8.4 Hz, 2H, Ar-H)
R4 WEY 1a~1r DB EUL &5 3 0k S
Table 4 Melting points, yields, and HRMS of compounds 1a~1r
8=t 62N m.p./C PR Y% HRMS [M+Na]" (calcd)
1a [SREATIELS 131~132 70.0 344.0569 (344.0563)
1b [SREATIELN 123~124 83.6 358.0717 (358.0720)
1c [SRERTIELN 74~175 75.2 386.1036 (386.1033)
1d [SREATIELN 59~60 82.5 420.1834 (420.1839)
le [SREATIELN 106~107 55.7 358.0726 (358.0720)
1f [SREATIELN 87~88 415 372.0875 (372.0876)
1g [SRENFEEEN 71~72 47.8 400.1196 (400.1189)
1h [SRENFEELN 53~54 72.0 434.1995 (434.1996)
1i [SREATIELS 148~149 58.1 371.1032 (371.1036)
1j 46, [ A4 124~125 65.8 389.1538 (389.1541)
1k [SREATIELS 113~114 93.9 483.2285 (483.2288)
11 [SREATIELS 155~156 84.9 425.0750 (425.0753)
1m [SREATIELS 129~130 15.2 415.0947 (415.0945)
1n [SREATIEL 72~73 38.0 523.1845 (523.1849)
1o [SREATTELS 158~159 67.3 415.0943 (415.0945)
1p [SREATTELS 137~138 26.5 398.0284 (398.0280)
1q [SREATIELS 72~173 65.0 440.0742 (440.0750)
1r SRS 62~63 32.0 454.0908 (454.0907)
£5 LS 1a~1r BREREEE
Table 5 'H NMR of compounds 1la~1r
Compd. 'H NMR (400 MHz, CDCl;) 6
1o 276(s,3H, CH;), 3.82 (s, 3H, CH;), 3.88 (s, 3H, CH;), 4.70 (s, 2H, CHy), 6.98 (d, /=7.9 Hz, 2H, Ar-H), 791 (d, J=7.9 Hz,
2H, Ar-H)
124 (6 J=59Hz, 3H, CHy), 2.69 (5, 3H, CHy), 3.81 (s, 3H, CHy), 4.22 (q, /=6.5 Hz, 2H, CHy), 4.60 (s, 2H, CHy), 6.89 (d,
J=8.3 Hz, 2H, Ar-H), 7.84 (d, J=8.3 Hz, 2H, Ar-H)
le 094 (tJ=73Hz, 3H, CH;), 1.33~1.4 (m, 2H, CH,), 1.62~~1.70 (m, 2H, CHy), 2.79 (s, 3H, CHy), 3.91 (s, 3H, CH;), 4.24
(t,J=6.6 Hz, 2H, CH,), 4.71 (s, 2H, CH,), 6.98 (d, J=8.2 Hz, 2H, Ar-H), 7.93 (d, J=8.2 Hz, 2H, Ar-H)
g 088t J=69Hz, 3H, CH;), 1.21~1.29 (m, 10H, CHy), 1.62~1.65 (m, 2H, CH,), 2.76 (s, 3H, CHy), 3.8 (s, 3H, CH), 4.22

(t, J=6.6 Hz, 2H, CH,), 4.69 (s, 2H, CH,), 6.96 (d, J=8.5 Hz, 2H, Ar-H), 7.91 (d, J=8.5 Hz, 2H, Ar-H)
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AL WAL
Compd. '"H NMR (400 MHz, CDCly) &

1o 138 (tJ=7.1Hz 3H, CHy). 276 (s, 3H, CHy), 3.82 (s, 2H, CHy), 4.35 (4, J=".1 Hz, 2H, CHy), 4.69 (s, 2H, CHy), 6.95 (d,
J=8.6 Hz, 2H, Ar-H), 7.91 (d, J=8.6 Hz, 2H, Ar-H)

¢ 132 J=T.1 Hz, 3H, CHy), 140 (4 J=7.1 Hz, 3H, CHy), 276 (5, 3H, CHy), 429 (q, J=7.2 Hz, 2H, CHy), 435 (q, J=7.0
Hz, 2H), 4.68 (s, 2H, CHy), 6.96 (d, J=8.5 Hz, 2H, Ar-H), 7.91 (d, J=8.5 Hz, 2H, Ar-H)
0.93 (t, J=7.3 Hz, 3H, CHs), 1.35~1.40 (m, 2H, CH,), 1.39 (t, J=7.1 Hz, 3H, CHy), 1.61~1.68 (m, 2H, CHy), 2.76 (s, 3H,

lg  CHs), 423 (t, J=6.7 Hz, 2H, CH,), 4.36 (q, J=7.1 Hz, 2H, CH,), 4.69 (s, 2H, CH,), 6.96 (d, J=8.5 Hz, 2H, Ar-H), 7.91 (d,
J=8.5 Hz, 2H, Ar-H)
0.85 (t, J=7.1 Hz, 3H, CHs), 1.10~1.23 (m, 10H, CH,), 1.31 (t, J=7.1 Hz, 3H, CHj), 1.53~1.59 (m, 2H, CH,), 4.13 (t, J=

1h 6.7 Hz, 2H, CHy), 4.26 (q, J=7.1 Hz, 2H, CHy), 4.61 (s, 2H, CH,), 6.84 (d, J=8.8 Hz, 2H, Ar-H), 7.84 (d, J=8.8 Hz, 2H,
Ar-H)

i 125 (6 J=6.6 Hz, 6H, CHy), 421~4.70 (m, 1H, CH), 5.59 (d, J=7.4 Hz, 1H, NH), 6.97 (d, J=8.5 Hz, 2H, Ar-H), 7.88 (d
J=8.5 Hz, 2H, Ar-H)
0.86 (t, J=7.2 Hz, 3H, CHy), 1.19 (d, J=6.3 Hz, 6H, CH,), 1.26~1.31 (m, 2H, CH,), 1.53~1.59 (m, 2H, CH,), 2.64 (s, 3H,

1j  CHy), 4.16 (t, J=6.3 Hz, 2H, CH,), 4.16~4.19 (m, 1H, CH), 4.60 (s, 2H, CH,), 5.52 (d, J=6.5 Hz, 1H, NH), 6.88 (d, J=8.4
Hz, 2H, Ar-H), 7.79 (d, J=8.4 Hz, 2H, Ar-H)
0.88 (t, J=6.1 Hz, 3H, CHy), 0.99 (t, J=7.0 Hz, 3H, CHs), 1.25~1.27 (m, 8H, CH,), 1.26 (d, J/=8.0 Hz, 3H, CHs), 1.58~

1k 1.65 (m, 6H, CH,), 2.73 (s, 3H, CHs), 4.22 (t, J=6.7 Hz, 2H, CH,), 4.06~4.13 (m, 1H, CH), 4.69 (s, 2H, CHy), 5.52 (d, J=
5.3 Hz, 1H, NH), 6.96 (d, J=8.5 Hz, 2H, Ar-H), 7.45 (d, J=8.5 Hz, 2H, Ar-H)

4 12(dJ=6.6Hz, 6H, CH), 3.76 (5, 3H, CHy), 4.14~4.22 (m, 1H, CH), 4.64 (s, 2H, CHy), 5.90 (d, J=7.5 Hz, 1H, NH), 6.90
(d,J=8.8 Hz, 2H, Ar-H), 7.82 (d, J=8.8 Hz, 2H, Ar-H)

1 120 (4. J=6.6 Hz, 6H, CHy), 423 (q, /=7.1 Hz, 2H, CH, ), 4.14~4.19 (m, 1H, CH), 461 (5, 2H, CHy), 5.92 (d, J=6.3 Hz,
1H, NH), 6.90 (d, J=8.7 Hz, 2H, Ar-H), 7.81 (d, J=8.7 Hz, 2H, Ar-H)
0.87 (t, J=6.9 Hz, 3H, CHs), 1.21~1.29 (m, 10H, CH,), 1.25 (d, J=6.9 Hz, 3H, CHs), 1.63~1.69 (m, 2H, CH,), 4.21 (t, J=

In 7.1 Hz, 2H, CH,), 4.22~4.28 (m, H, CH), 4.68 (s, 2H, CH,), 6.07 (d, J=6.3 Hz, 1H, NH), 6.96 (d, J=8.6 Hz, 2H, Ar-H), 7.87
(d, J=8.6 Hz, 2H, Ar-H)

1o 099 (/=74 Hz, 3H, CHy), 124 (d, J=6.6 Hz, 3H, CHy), 1.54~1.64 (m, 2H, CHy), 3.83 (5, 3H, CHy), 3.93~4.14 (m, 1H,
CH), 4.70 (s, 2H, CH), 5.60 (d, J=7.2 Hz, 1H, NH), 6.98 (d, J=8.9 Hz, 2H, Ar-H), 7.90 (d, J=8.9 Hz, 2H, Ar-H)

1p  3.67 (s, 3H, CHs), 3.88 (s, 3H, CHy), 4.63 (s, 2H, CH,), 6.82 (d, J=8.7 Hz, 2H, Ar-H), 7.85 (d, J=8.7 Hz, 2H, Ar-H)

1q 094 (L J=74Hz, 3H, CHy), 1.31~137 (m, 2H, CHy), 1.64~1.68 (m, 2H, CHy), 3.95 (s, 3H, CHy), 4.24 (t, J=6.7 Hz, 2H,

9 CH,), 4.70 (s, 2H, CH,), 6.98 (d, J=8.7 Hz, 2H, Ar-H), 7.94 (d, J=8.7 Hz, 2H, Ar-H)

0.94 (t, J=7.4 Hz, 3H, CHs), 1.31~1.37 (m, 2H, CHy), 1.41 (t, J=7.13 Hz, 3H, CHj), 1.65~1.68 (m, 2H, CH,), 4.24 (t, J=

Ir 6.6 Hz, 2H, CH,), 442 (q, J=7.1 Hz, 2H, CH,), 4.70 (s, 2H, CH,), 6.98 (d, J=8.7 Hz, 2H, Ar-H), 7.94 (d, J=8.7 Hz, 2H,
Ar-H)
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