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Copper Benzenesulfonate-Promoted One-Pot Synthesis of
1-Carbamatoalkyl-2-naphthols

Wang, Min* Song, Jilei Wan, Xin Yang, Zhongyong
(College of Chemistry, Chemical Engineering and Food Safety, Bohai University, Jinzhou 121013)

Abstract  1-Carbamatoalkyl-2-naphthol derivatives were obtained from one-pot three-component condensation of
2-naphthol, aldehydes, and carbamates catalyzed by copper benzenesulfonate under thermal solvent-free conditions. The ef-
fects of amount of catalyst, reaction temperature and solvent on the products yields were investigated. Experimental results
showed that only 2 mol% copper benzenesulfoante was enough to induce the conversion. After reaction, catalyst could be
recycled four times without distinct loss of catalytic activity. The structures of all products were characterized by 'H NMR, *C

NMR, IR, MS techniques and elemental analysis. A mechanism to rationalize the reaction was proposed.
Keywords carbamatoalkyl naphthols; metal benzenesulfonate; multicomponent reactions; solvent-free condition; Lewis

acids
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ST HIHEER(10 mol%), SVl mi(>100 C)45 it
s I EL ORI T AN AN E T2 5 e 5 IR S R 2
BE I RRERAE N IR s L, IR IR B —. XS B
WAL, ARSCAERFF A R, R FH 2Rl 4 VR 10 710 (2
mol%), £ 60 C. JLHAISAT T, nf DL R Y,
r R A R R TP IR R S LS 2 AT AE M) (Eq. D).
TG94 S IR £ & — R Rk e . IR AL AL 51,
B RS SR K L TA(200 C). BRYESE, SN Jm ] [
W S AE ], e SBARA 2 ARMEAL IO i, T A 8 f
1 EEAEU7, Biginelli™, Mannich!™, PUZ( Rt MR 462, %
LR R 25 5 P2 i

1 #R5itE

1.1 TREEBEFHEEREEL TR
DL 2-ZE13(1.0 equiv.) 2-iH K (1.0 equiv.) I
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CU(C6H5803)2 . 6H20
(2 mol%)

OH
+ R'CHO +NH,CO,R?
2 3 60 °C, solvent-free

R'.__NHCO,R?

OH
o :

4a ~ 4w
R? = Me, CH,Ph, Et

HE R FE(1.2 equiv.) I RN R 441, EUASE 13 T4 Jeg 2RoAil
P& £ [M(CgHsS05),2aH,0, 2 mol%]|HIMEALIEYE, 925 45
RUWER 1. 78 70 °C. TH RIS, KR (CBS)IT)
HEATE PR s i, ANE S N TR, 1o FLP= 2 5. WA
AR, NIEEAT 5 h, FEEA5h 0.

1 ARG B R RS PRI LA @

Table 1 Compare of catalytic activity among different metal

benzenesulfonates

M  CuZn La Al Ce(Ill)Fe(IT) Co Pr Nd Y Ca Sm Er —
Time/h 0.32.04.02.0 40 2.0 2.54.04.05.03.05.05.05.0
Yield/% 89 83 83 82 82 81 8080 78 76 0 0 0 0°

“Yield refers to catalyst-free conditions.
12 KHEHER

5LL 2-Z5W3(1.0 equiv.)s 2-FHEEZK (1.0 equiv.)
N FE IR R (1.2 equiv.) 7E TG A AE B IR NV N
1], 2% A7) FH B 0 S Il S0 7 R IR s, S
BAi R WA 2. N 2 8 v LUE t, S84
R R SN B, T RAINPR S R, A e SR
R e (l, OV R, A RIS YT,

TVEAEHE, RN SROMEAT A TE 4, PR BRI A,
HEAL A& 2 mol%. [ MAULEE 60 “CHRUEE, 7% dx
1K 92%(%K 2, Entry 6). #2 PR, FATHE TR RN AE
ANFEREF, WK SR O B SRR RN ) 3
h, FEERDHIE 0%, 15%A1 56%. [Mitt, JCWHI4&1 2 i
LRI FE.
K2 AT SR S NI R R R R

Table 2 Effects of amount of CBS and reaction temperature on
the yields

Entry CBS/mol%  Temp./'C Time/h Yield/%
1 0.5 70 0.7 81

2 1.0 70 0.5 85

3 2.0 70 0.3 89

4 3.0 70 0.2 80

5 2.0 50 0.5 83

6 2.0 60 0.4 92

7 2.0 80 0.3 85

1.3 CBS X FEEME KNI PR E T EEIITE
Y

16 EIRG IR R AT, JAMIHEE T CBS
AR SN R R TR R AN PG L R Sy K20 4
RERUIRWIEE . 2-250 . SRR, 25 H IR LG
FOEHREER, LR R WER 3. LA, Kk
A5 N 1) P BT RT SR A e R 26 ) 05 B R i,
IR FEA W T IENO, M CHIFEE LR L 15
(CHa) e B 5y 04T S AR 0 e . G ) A )
SO T U A s N (40). B T U IR Y IR RN A O
B RHEAL, 2R IR S RTE I eIk T8 =%
(4q~4w).

R 3 CBS Al 2- 25y, WEANZUEE HBRIR 1Y) = 4150 4 & IR Y.

Table 3 Three-component condensation of 2-naphthol, aldehydes, and carbamates in the presence of CBS

Product R R’ Time/h Yield/% pipd
Observed Reported

4a Ph Me 0.3 86 224~226 222~2248
4b 2-NO,C¢H, Me 0.4 92~87° 240~242 241~2428
4c 3-NO,C¢H, Me 0.3 90 244~246 —

4d 4-NO,C¢H, Me 0.15 92 210~212 206~208!'!
4e 2-CIC¢H,4 Me 0.3 91 218~220 —

af 4-CIC¢H, Me 0.3 88 202~204 203~205!
4g 2,4-CLC¢H, Me 0.2 87 210~212 —

4h 4-CH,CeH, Me 10.0 16 191~193 18818

4 CH;CH, Me 10.0 0 — —

4j Ph CH,Ph 1.5 89 185~187 180~182%
4k 2-NO,C¢H, CH,Ph 0.5 95 211~213 —

41 3-NO,C¢H, CH,Ph 0.2 96 206~208 205~207®
4m 4-NO,CeH, CH,Ph 0.15 93 201~203 —

4n 2-CIC¢H, CH,Ph 0.7 91 211~213 —

40 4-CICgH, CH,Ph 1.0 84 178~180 —

4p 2,4-CLC¢H, CH,Ph 1.0 87 210~212 —

4q Ph Et 0.4 87 203~204 195~196"!

518 http://sioc-journal.cn/ © 2013 Chinese Chemical Society & SIOC, CAS Chin. J. Org. Chem. 2013, 33, 517~522



Chinese Journal of Organic Chemistry

ARTICLE

Product R! R? Time/h Yield/% m.p/ C
Observed Reported
4r 2-NO,C¢H,4 Et 0.3 90 215~216 —
4s 3-NO,Cg¢Hy Et 0.2 92 242~244 —
4t 4-NO,C¢H,4 Et 0.15 91 229~231 —
4u 2-CIC¢Hy Et 0.4 92 215~217 —
4v 4-CIC¢Hy Et 0.4 89 217~219 —
4w 2,4-Cl,C¢H; Et 0.4 90 196~198 —

“Yields refer to four runs CBS.

SEEN AR CBS AR I PEREAT T )
DL 2-Z8 1y 2-1iF 2 0 P e R0 2 26 PV IR P IR 1) S I 2 491
(4b), RN ZEWE, B [ VAR RAE 2 =0, IARIK,
FEATT HH (PR = ok 08, AR Y CBS ddid 28 A D vt
AT, JoRF AL B E R TR — ki Y. CBS 4k
ERA 4 Ik, SIS R IR Rk g R
CBS HATMIAKME, 5B R R, Jof i A 21
WL
1.4 R EHE

MR O AT 1 SCHR[6]4RTE, HEWT 1% [ Y 16 D) 2 5
SEMER 2-Z8M . CBS Ml &, SO AR A0 H AR
ik 9 1] 44 (0-QM), 1% H i) AR 5 4 by 21 A% k500 1) 2 ik
BRI S N A2 1 H bR =) 1-28 FH IR iR A bt 2 -2- 25 1 (4),
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3 ZRAH
31 E5IRA

5 SR H RD-IT B 230 sS A ;20406 I 55
[ VARIAN /A Scimitar 2000 ¢4 € (KBr [
F); Bl ILHRE T Agilent 400-MR K% 1 FL4RAS 58
DMSO-d E# 7, TMS 1EWNAx; Ui Agilent 1100 % i
VBT JT] BT A (LC/MSD VL ESDIll & TG 2 /3 HHX
Perkin-Elmer EA 2400 IL. 525 BT AR 0 45 AR B¢
CP 5. B R EZZ A4, R R —D
aifb AL BE. CBS 2 M SCHR[23]4 K.
32 1-FHEREEERE-2-ZWMITEYE K

7E 25 mL ANEH NN 5 mmol 2-Z5/) 1, 5 mmol
1 2, 6 mmol 52 3 RIS 3, 0.1 mmol CBS, 7E60 C/K#
*bn%&?ﬁﬁﬁ}imﬂm PRIEESCNBERE), AT H.

SEWE, K RNVARRA RS, IMAAIK, W38,
/fE *ﬁtﬂﬂ’]*ﬂ; W, ZKAH HP IR AR A R T e 25 R v AR [
W AL 20 T 60% 1) LK TR B 45 4. 13
Ffy ™ 5 H IR, "H NMR, °C NMR, MS Kt &/ HridtdT

RAE. B b R AR an T

N-[(3-MiH5FE A FE ) (2-F2 3 -1- 25 556 ) F L 12 0k IR P
Mig(4c): VB[4, '"H NMR (DMSO-ds, 400 MHz) &:
10.28 (s, 1H, OH), 8.15 (d, J=8.2 Hz, 1H, NH), 8.08 (d,
J=8.0 Hz, 1H, ArH), 7.97 (d, J=7.8 Hz, 2H, ArH), 7.84
(t, J=7.8 Hz, 2H, ArH), 7.65 (d, J=7.5 Hz, 1H, ArH),
7.56 (t, J=7.7 Hz, 1H, ArH), 7.44 (t, J=7.1 Hz, 1H,
ArH), 7.31 (t, J=7.2 Hz, 1H, ArH), 7.24 (d, J=8.7 Hz,
1H, ArH), 6.98 (d, J=8.2 Hz, 1H, CH), 3.62 (s, 3H, CH3);
5C NMR (DMSO-d,, 100 MHz) 6: 157.1, 153.6, 148.1,
145.4, 133.3, 132.3, 130.3, 130.1, 129.1, 128.8, 127.3,
123.4, 123.1, 121.9, 120.9, 118.8, 118.3, 52.2, 50.4; IR
(KBr) v: 3389, 3291, 1686, 1527, 1348, 1044, 807, 754,
702 cm™ 'y LC-MS m/z (%): 351 ((M—H], 100). Anal.
calcd for for CoH;¢N,Os: C 64.77, H 4.58, N 7.95; found
C 64.65,H4.61, N 7.89.
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N-[(2-FRHE)(2-F8 Fk - 1- 25 3k ) F L 1 4 3 YRR
(4e): A{LE{A; '"H NMR (DMSO-ds, 400 MHz) J: 9.96
(s, 1H, OH), 8.04 (d, J/=8.2 Hz, 1H, NH), 7.86 (d, J=7.1
Hz, 1H, ArH), 7.77 (q, J=8.6 Hz, 2H, ArH), 7.52 (d, J=
4.6 Hz, 1H, ArH), 7.40 (dd, J=12.3, 6.8 Hz, 2H, ArH),
7.26 (d, J=13.9 Hz, 3H, ArH), 7.16 (d, J=8.6 Hz, 1H,
ArH), 6.91 (d, J=7.8 Hz, 1H, CH), 3.54 (s, 3H, OCH,);
C NMR (DMSO-d,, 100 MHz) 6: 156.5, 153.9, 139.7,
133.0, 132.9, 130.3, 129.9, 129.7, 129.0, 128.8, 128.7,
126.9, 126.7, 123.3, 122.7, 1189, 117.4, 51.9, 50.1; IR
(KBr) v: 3431, 3220, 1689, 1527, 1340, 1051, 819, 753,
706 cm '; LC-MS m/z (%): 340 ((M—H]", 100). Anal.
calcd for Ci9H;sCINOs: C 66.77, H 4.72, N 4.10; found C
66.89, H 4.63, N 4.04.

N-[(2,4- SRR (2-F8 56 -1- 2530 I | 2 UL H IR H
fis(4g): A A "H NMR (DMSO-ds, 400 MHz) d: 9.97
(s, 1H, OH), 8.02 (d, J=8.5 Hz, 1H, NH), 7.96 (d, J=7.8
Hz, 1H, ArH), 7.78 (q, J=8.7 Hz, 2H, ArH), 7.57~7.38
(m, 4H, ArH), 7.28 (t, J=7.3 Hz, 1H, ArH), 7.14 (d, J=
8.7 Hz, 1H, ArH), 6.85 (d, J=8.0 Hz, 1H, CH), 3.55 (s,
3H, OCH;); "C NMR (DMSO-ds, 100 MHz) §: 156.6,
153.9, 139.2, 133.5, 133.0, 132.3, 131.6, 130.1, 129.0,
128.9, 128.6, 127.0, 126.9, 123.0, 122.8, 118.9, 116.7,
52.0,49.8; IR (KBr) v: 3403, 3260, 1678, 1519, 1061, 873,
753, 718 cm™'; LC-MS m/z (%): 375 ((M—H]~, 100).
Anal. calced for CoH;sCLLNO;: C 60.66, H 4.02, N 3.72;
found C 60.51, H 4.07, N 3.61.

N-[(2-TFE R (2-FR HE - 1- 25 50 F L ) | IR
fit(4k): A4 1A, "H NMR (DMSO-ds, 400 MHz) o:
9.81 (s, 1H, OH), 8.08 (d, J=7.9 Hz, 1H, NH), 7.94 (d,
J=8.2 Hz, 1H, ArH), 7.79 (d, J=8.0 Hz, 1H, ArH), 7.74
(t, J=7.3 Hz, 2H, ArH), 7.62~7.26 (m, 11H, ArH), 7.08
(d, J=8.5 Hz, 1H, CH), 5.12 (d, J=12.8 Hz, 1H, CH,),
5.06 (d, J=12.8 Hz, 1H, CH,); *C NMR (DMSO-d;, 100
MHz) J: 156.3, 154.1, 149.0, 137.5, 136.8, 133.3, 132.5,
130.4, 129.7, 129.4, 1289, 128.7, 128.5, 128.2, 128.1,
127.8, 127.2, 127.0, 124.5, 123.0, 122.9, 118.8, 116.3,
65.9, 48.3; IR (KBr) v: 3424, 3250, 1701, 1527, 1334,
1046, 834, 752, 696 cm ™ '; LC-MS m/z (%): 427 (M—H] ",
100). Anal. caled for C,5H»0N,Os: C 70.09, H 4.71, N 6.54;
found C 70.21, H 4.60, N 6.46.

N-[(4-Ti 2RI (2-FR HE - 1- 2550 F L ) | IR
fis(4m): E 1A, '"H NMR (DMSO-ds, 400 MHz) §:
10.21 (s, 1H, OH), 8.15 (d, J=8.7 Hz, 2H, NH, ArH), 7.99
(d, J=6.6 Hz, 1H, ArH), 7.93 (d, J=6.4 Hz, 1H, ArH),

520 http://sioc-journal.cn/

© 2013 Chinese Chemical Society & SIOC, CAS

7.82 (t, J=8.7 Hz, 2H, ArH), 7.50 (d, J=8.5 Hz, 2H,
ArH), 7.41~7.28 (m, 7H, ArH), 7.24 (d, J=8.8 Hz, 1H,
ArH), 7.01 (d, J=7.8 Hz, 1H, CH), 5.14 (d, J=12.6 Hz,
1H, CH,), 5.08 (d, J=12.6 Hz, 1H, CH,); “C NMR
(DMSO-dg, 100 MHz) d: 156.6, 153.5, 151.0, 146.4, 137.2,
132.3, 130.3, 129.0, 128.8, 128.7, 128.2, 127.5, 127.2,
123.7, 123.3, 123.0, 118.7, 118.3, 66.3, 50.6; IR (KBr) v:
3413, 3064, 1686, 1515, 1347, 1049, 824, 745, 695 cm ';
LC-MS m/z (%): 427 ((M—H] , 100). Anal. calcd for
CasHyoN,Os: C 70.09, H 4.71, N 6.54; found C 69.91, H
4.83,N 6.69.

N-[(2-F R KL ) (2-F k- 1- 28 0 ) P AR 1 20 0 R IR
(4n): A{AE{E; 'TH NMR (DMSO-ds, 400 MHz) J: 9.96
(s, 1H, OH), 8.04 (d, J=7.8 Hz, 2H, NH, ArH), 7.80 (d,
J=7.0 Hz, 1H, ArH), 7.75 (d, J=8.0 Hz, 1H, ArH),
7.52~7.25 (m, 10H, ArH), 7.16 (d, J=7.3 Hz, 2H, ArH),
6.94 (d, J=5.8 Hz, 1H, CH), 5.09 (d, J=12.0 Hz, 1H,
CH,), 5.01 (d, J=120 Hz, 1H, CH,); “C NMR
(DMSO-dg, 100 MHz) d: 156.0, 153.9, 139.7, 137.6, 133.0,
132.9, 130.3, 129.9, 129.7, 129.0, 128.9, 128.7, 128.1,
127.8, 126.9, 126.7, 123.3, 122.7, 118.9, 117.3, 65.8, 50.1;
IR (KBr) v: 3421, 3170, 1700, 1518, 1335, 1050, 819, 753,
694 cm™'; LC-MS m/z (%): 416 ((M—H]~, 100). Anal.
calcd for CysH,,CINO;: C 71.86, H 4.82, N 3.35; found C
71.72, H4.91, N 3.43.

N-[(4-F R KL ) (2-F k- 1- 28 0 ) P AR 1 2 0 R IR
(40): FAE 44, "H NMR (DMSO-ds, 400 MHz) 6: 10.15
(s, 1H, OH), 7.93 (d, J=8.2 Hz, 1H, NH), 7.80 (q, J=7.9
Hz, 3H, ArH), 7.39~7.23 (m, 12H, ArH), 6.90 (d, J=8.1
Hz, 1H, CH), 5.11 (d, J=12.6 Hz, 1H, CH,), 5.01 (d, J=
12.6 Hz, 1H, CH,); C NMR (DMSO-d;, 100 MHz) ¢:
156.5, 153.4, 141.8, 137.3, 132.3, 131.3, 129.9, 129.0,
128.8, 128.7, 128.4, 128.3, 128.2, 127.4, 127.0, 123.7,
123.4, 122.8, 118.9, 118.7, 66.1, 50.3; IR (KBr) v: 3402,
3200, 1681, 1515, 1321, 1041, 812, 746, 696 cm '; LC-
MS m/z (%): 416 ((M—H] , 100). Anal. caled for
C1sH,CINO;: C 71.86, H 4.82, N 3.35; found C 71.67, H
4.93, N 3.22.

N-[(2,4-5URIE) (2-F8 56 -1- 2530 H IR | UL H IR
fis(4p): ALE1A; "H NMR (DMSO-ds, 400 MHz) o:
9.92 (s, 1H, OH), 8.02 (d, J=8.6 Hz, 2H, NH and ArH),
7.80 (d, J=8.0 Hz, 1H, ArH), 7.75 (d, J=8.8 Hz, 1H,
ArH), 7.56 (d, J=8.4 Hz, 1H, ArH), 7.50~7.26 (m, 9H,
ArH), 7.14 (d, J=8.7 Hz, 1H, ArH), 6.87 (d, J=6.7 Hz,
1H, CH), 5.09 (d, J=12.8 Hz, 1H, CH,), 5.01 (d, J=12.8
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Hz, 1H, CH,); C NMR (DMSO-d,, 100 MHz) d: 156.0,
154.0, 139.2, 137.5, 133.6, 133.0, 132.3, 131.6, 130.1,
129.1, 129.0, 128.7, 128.6, 128.1, 127.9, 127.0, 126.9,
123.1, 122.8, 118.9, 116.6, 65.8, 49.8; IR (KBr) v: 3416,
3065, 1686, 1521, 1341, 1054, 819, 744, 719 cm™'; LC-
MS m/z (%): 451 ((M—H] , 100). Anal. caled for
C,sH sCLNO;: C 66.38, H 4.23, N 3.10; found C 66.24, H
431,N3.15.

N-[Q2-THFE A L) (2-Fo FE-1-Z5 ) L | & 3L R 4
fis(4r): A {A; 'TH NMR (DMSO-dq, 400 MHz) d: 9.79
(s, 1H, OH), 7.92 (d, J=8.6 Hz, 1H, NH), 7.81~7.72 (m,
4H, ArH), 7.61 (q, J=7.5 Hz, 2H, ArH), 7.44 (dt, J=1.5,
6.5 Hz, 2H, ArH), 7.29~7.26 (m, 2H, ArH), 7.05 (d, J=
8.7 Hz, 1H, CH), 4.04 (q, J=7.0 Hz, 2H, CH,), 1.15 (t,
J=17.0 Hz, 3H, CH;); “C NMR (DMSO-d,, 100 MHz)
156.4, 154.0, 149.0, 136.9, 133.2, 132.5, 130.3, 129.3,
128.8, 128.5, 128.1, 126.9, 124.4, 123.0, 122.8, 118.8,
116.5, 60.5, 48.1, 15.0; IR (KBr) v: 3402, 3276, 1686,
1530, 1334, 1038, 813, 744, 697 cm™'; LC-MS m/z (%):
365 ([M—H] , 100). Anal. caled for C,,H;sN,Os: C
65.57, H 4.95, N 7.65; found C 65.45, H 5.03, N 7.72.

N-[(3-TFE AR (2-F2 3 -1- 2850 L R H R &
fis(4s): A 44; "H NMR (DMSO-ds, 400 MHz) §:
10.24 (s, 1H, OH), 8.13 (d, J=8.2 Hz, 1H, NH), 8.07 (d,
J=8.1 Hz, 1H, ArH), 7.98 (d, J=7.8 Hz, 1H, ArH), 7.82
(t, J=8.4 Hz, 3H, ArH), 7.64 (d, J=7.8 Hz, 1H, ArH),
7.56 (t, J=8.0 Hz, 1H, ArH), 7.44 (t, J=7.5 Hz, 1H,
ArH), 731 (t, J=7.5 Hz, 1H, ArH), 7.23 (d, J=8.8 Hz,
1H, ArH), 6.97 (d, J=7.8 Hz, 1H, CH), 4.08 (q, J=6.8
Hz, 2H, CH,), 1.18 (t, J=6.8 Hz, 3H, CH;); “C NMR
(DMSO-dg, 100 MHz) d: 156.6, 153.5, 148.1, 145.5, 133 .2,
132.3, 130.3, 130.1, 129.1, 128.7, 127.2, 123.5, 123.1,
121.9, 120.9, 118.8, 118.3, 60.7, 50.3, 15.0; IR (KBr) v:
3395, 3277, 1678, 1527, 1347, 1045, 808, 752, 701 cm ';
LC-MS m/z (%): 365 ((M—H] , 100). Anal. calcd for for
CaoH sN,Os: C 65.57, H 4.95, N 7.65; found C 65.69, H
4.88, N 7.75.

N-[(4-F HE R ) (2-F2 - 1-Z8 56 R | R AL H R &
fic (4t), A AK; 'H NMR (DMSO-ds, 400 MHz) o:
10.21 (s, 1H, OH), 8.15 (d, J=8.8 Hz, 2H, NH and ArH),
7.94~7.73 (m, 4H, ArH), 7.49 (d, J=8.6 Hz, 2H, ArH),
743 (t, J=7.5 Hz, 1H, ArH), 7.30 (t, J=7.5 Hz, 1H,
ArH), 7.23 (d, J=8.8 Hz, 1H, ArH), 6.97 (d, J=7.7 Hz,
1H, CH), 4.07 (q, J=6.7 Hz, 2H, CH,), 1.17 (t, J=6.7 Hz,
3H, CH;); “C NMR (DMSO-ds, 100 MHz) &: 156.7,
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153.5, 151.1, 146.4, 1323, 130.3, 129.0, 128.7, 127.5,
127.2, 123.7, 123.2, 123.0, 118.7, 118.4, 60.7, 50.5, 15.0;
IR (KBr) v: 3429, 3185, 1685, 1518, 1350, 1049, 821, 739,
708 cm 'y LC-MS m/z (%): 365 ((M—H]~, 100). Anal.
caled for C,0HgN,Os: C 65.57, H 4.95, N 7.65; found C
65.43, H 5.04, N 7.52.

N-[2-F R E)2-F - 1- 2 ) H R 1/ R H R O T
(4u): A{L[E{A; "H NMR (DMSO-d,, 400 MHz) §: 10.19
(s, IH, OH), 8.28 (d, J=8.5 Hz, 1H, NH), 8.00 (q, J=8.5
Hz, 3H, ArH), 7.77 (d, J=5.9 Hz, 1H, ArH), 7.66~7.48
(m, 5H, ArH), 7.39 (d, J=8.7 Hz, 1H, ArH), 7.15 (d, J=
8.3 Hz, 1H, CH), 4.22 (q, J=7.1 Hz, 2H, CH,), 1.36 (t,
J=17.1 Hz, 3H, CH;); "C NMR (DMSO-d,, 100 MHz) :
156.1, 153.9, 139.8, 133.0, 132.8, 130.3, 129.9, 129.7,
129.0, 128.8, 128.6, 126.9, 126.7, 123.3, 122.7, 119.0,
117.4, 60.3, 50.0, 15.0; IR (KBr) v: 3420, 3229, 1685,
1525, 1336, 1051, 821, 752, 706 cm™'; LC-MS m/z (%):
354 (IM—H] , 100). Anal. calcd for C,H;3CINO;: C
67.51, H 5.10, N 3.94; found C 67.38, H 5.02, N 4.03.

N-[(4-F R HE) (- k- 1- 28 0 AR 1 2 R O I
(4v): A4 "H NMR (DMSO-d,, 400 MHz) 6: 10.15
(s, 1H, OH), 7.93 (d, J=8.3 Hz, 1H, NH), 7.80 (q, J=8.2
Hz, 2H, ArH), 7.58 (d, J=8.2 Hz, 1H, ArH), 7.41 (t, J=
7.3 Hz, 1H, ArH), 7.33~7.22 (m, 6H, ArH), 6.87 (d, J=
8.1 Hz, 1H, CH), 4.05 (q, J=7.2 Hz, 2H, CH,), 1.17 (t,
J=6.9 Hz, 3H, CH;); °C NMR (DMSO-d, 100 MHz) 6
156.5, 153.3, 141.9, 132.3, 131.4, 129.9, 129.0, 128.7,
128.4, 128.2, 127.4, 127.1, 123.6, 123.0, 118.8, 60.7, 50.2,
14.9; IR (KBr) v: 3424, 3197, 1676, 1517, 1329, 1042,
820,751, 711 ecm™'; LC-MS m/z (%): 354 (M—H]", 100).
Anal. caled for CyH;sCINO;: C 67.51, H 5.10, N 3.94;
found C 67.70, H 5.01, N 3.79.

N-[(2,4- G AR 2-F2FHe-1-Z5 ) F IR H A H IR &4
fis(4w): A 1A, '"H NMR (DMSO-d,, 400 MHz) o:
9.93 (s, 1H, OH), 8.04 (d, J=8.6 Hz, 1H, NH), 7.78 (dd,
J=13.8, 8.3 Hz, 3H, ArH), 7.58 (d, J=8.5 Hz, 1H, ArH),
7.49 (d, J=1.5 Hz, 1H, ArH), 7.44 (t, J=7.5 Hz, 1H,
ArH), 7.38 (dd, J=6.8, 1.8 Hz, 1H, ArH), 7.28 (t, J=7.4
Hz, 1H, ArH), 7.14 (d, J=8.8 Hz, 1H, ArH), 6.86 (d, J=
8.1 Hz, 1H, CH), 3.98 (q, J=6.7 Hz, 2H, CH,), 1.14 (t,
J=6.4 Hz, 3H, CH;); °C NMR (DMSO-d,, 100 MHz) :
156.1, 153.9, 139.3, 133.5, 132.9, 132.3, 131.6, 130.1,
129.0, 128.9, 128.6, 127.0, 126.9, 123.1, 122.8, 118.9,
116.8, 60.4, 49.7, 15.0; IR (KBr) v: 3411, 3071, 1682,
1514, 1336, 1052, 815, 743, 721 cm'; LC-MS m/z (%):
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([M_H]i, 100) Anal. calcd for C20H17C12NO3: C

61.55, H4.39, N 3.59; found C 61.69, H 4.30, N 3.48.
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