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BEAELE K 2,3-Z S EM-4(1H)-BRGTE 49

kL E "

i 5%

zEF* R H’

(“HREF TR VLA TUERIE 5408 2011 HhAEEIHT 0 BE 330013)
CHREF TR ER  BE 330013)

WE AELREEHT, BH T AR 2- 250K P SRR A & IS EAL IR RE, W E B 8 AR iR Y
MEALT. SRIER SN L BT R RMIROVI B R R L SRR () S e PR 2 AT AL, WRE T R RN SR A AE
65 CIRJE T, 10 mg 58 FH 8T DLR AL 2- 3K WAL 5 07 & B SRITRE KIS, 5 A T — &1 2,3- S W ek -

4(1H)-FRATAED.

BRI R PR 2.3- S IH-A(LE)-BRTT A AR T

Pepsin-Catalyzed Synthesis of 2,3-Dihydroquinazolin-4(1H)-one
Derivatives

Xie, Zongbo™” Zhang, Shiguo”

Jiang, Guofang™*?’

Liang, Meng”  Le, Zhanggao™*’

(“Jiangxi 2011 Joint Center for the Innovative Mass Spectrometry and Instrumentation, East China University of
Technology, Nanchang 330013)
(® Department of Applied Chemistry, East China University of Technology, Nanchang 330013)

Abstract The catalytic property of some hydrolases for the cyclocondensation of aldehydes with 2-aminobenzamide was
researched in alcohol solvent, and pepsin was selected as the best catalyst. The reaction conditions were optimized through
investigating the temperature, the enzyme loading, the ratio of substrates and the reaction time. Under the optimal conditions, 5
mg of pepsin could catalyze the cyclizing reaction of aldehydes with 2-aminobenzamide, and the corresponding
2,3-dihydroquinazolin-4(1H)-ones were successfully obtained in high yields.

Keywords 2-aminobenzamide; aldehyde; cyclocondensation; 2,3-dihydroquinazolin-4(1H)-ones; pepsin

2,3- A EWIR-4(1LH)-BAT A2 o AR AR R IR
VIR Zi 1, B 2R A KA. Rk, R
RO RA BERE . il A ok,
22 B 0 Tk R A A A T A 1 4 2 A R B Y 5 T 1 3R
ity B SEEL, dn ZeCLM. CuCLP. TiCly/Znl,
NH,CIM, 242 RU) . BRIV Wk - N-R ROV %o} FHY 4 ik
R, =R mB., 2-mik 2 IR, ST, BT
U TR ARSI, RERBRIRIY . 9K RIR AR
P EEDL B IRIRE-SOsH . PEG-4000"312% — b i g 43 (2
AT R IE, (HIXe & ik S e e am L& E
FrAH IR AN R 2 Ak, Wi A7) i) A i R 3 v B 4,
AT TS 2R ELTE PR R IBOR, S0 26 R R B
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B A ok Ak X — MRS AE A WLE B A BHRA
Figit, RSO ANLE RITER TN RS
BT IR, AT A B IR R AN
W2, BEATAE DA R R R T — PRI S R A R R
TR AN R, (BAR KT F 20 TR A% —
P, 2 B R R R AR AL R BE 0. HESCHRIRIE, K AR
g i T Z P ARE S A PR, a0 2003 4
Berglund %51 DL g W 4% 22 % £F A 117 Bl O 14 10 77 1
aldol [Zf7, BhJG D-ZFEMEAL RS IR i o b oy
R AR FH T D A S 2 (8] aldol [ 2006
4, Purkarthofer 21" I BERSG(HE 1b Henry V7, Cai B
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LHPOE 2011 4EHE T AR B (LY Michael IR R
2015 4, BESPRE T 4-F G EHEE A S REG-
Coumarate coenzyme A ligase, 4 CL)F1# /K& Al
(Chalcone synthase, CHS)ZH & {4k & B Bl f¢ 4-F23E-6-
WEESAL &Y. Lin'?. Berglund!"*'All Guptal' %525 5 xf
B AR — 1 RN BT T4k, A T — D g
AR —1, DAL R AW ke AIAE A LG R 1 3
YA, ASCWEIT T B R B AT S 2R Y I e 5 T 1
W& R M(Eq. 1), @ EgR. feE. B, KYE
N7 7 [ 45 I R 26 A Ak, B 40 28 AE O IE I 77 R R
65 CHIREZRMT, Lh 10 mg B &AM N ELTIENL
A0 IR P It frg 5 05 o T (MR T T ) RO R AR S S, 5 ok
T — R B IR AT A 4.

i
(¢}
C< o i NH
way § P (Lo
R H Ethanol N R

NH,

1 ER5HR

MEHE 4- PO i 5 400 O I i ) 3R 4 5
REARERR N, . ROSREL . BE. R
Ao R 23R4T TR, DA E S R 1 S B R A
1.1 TRIESHEMNR

T EARE T AR Fh S 1 7 g I 5o ABE AR e 1 1) fe £
PERE, 11 FhBEAH T S230 T 78, 4R WAR 1. R 1 AT LA
E i, B E A (Pepsin) o BRI AL EE 11, K15
T 33%ME IR (R 1, Entry 4), R (A B (Trypsin
from bovine pancreas)3f3 | 25%HIK (K 1, Entry 2);
T A ) 7K Sty ek 25 B (Alkaline protease). A
JNEE B (Papain) . 1% [X M1 5% 25 I B (Protease from As-
pergillus saitoi) T M T i 7 B(Amano lipase PS
from Burkholderi acepacia) J& N7 g il (Lipase from
porcine pancreas). #§% M & B ILEF(Acylase 1, from As-
pergillus melleus) « 4 4 2 B (Cellulase) 5 bE il
(Xylanase). HJif(Pectinase)34) A GEZR L H BH 2 /AL
R 1, Entries 1, 3, 5~11). AT #—HRIFEEA
B EALRE 71, FRATTH 2R 5 22 H(BSA). KIG I B &
Fi i (Denatured Pepsin)f LR 2 (3% 1, Entries 12~
13), 34583552 5K 1, Entry 14T, @it
P IRTS, HERR T 2 R A S S ) FT REME, A
JE 8 R BRI R G S O o A AR s B
AR Bk, W E & ANy BT N —
(RIBIEFE.

1.2 REXRNEIFE
X TR S SR, ek I A — AN ) 5 i ]
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Table 1 Catalytic activities of different enzymes

Entry Enzyme Yield®/%
1 Alkaline protease 20
2 Trypsin from bovine pancreas 25
3 Papain 19
4 Pepsin from porcine gastric mucosa 36
5  Protease from Aspergillus saitoi 22
6  Amano lipase PS from Burkholderi acepacia 21
7  Lipase from porcine pancreas 20
8  Acylase |, from Aspergillus melleus 24
9  Cellulase 19
10 Xylanase 17
11 Pectinase 21
12 BSA 21
13 Denatured Pepsin® 22
14 No enzyme 21

“Reaction conditions: 2-aminobenzamide (1 mmol), 4-methylbenzaldehyde (1
mmol), enzyme (20 mg) and ethanol (10 mL), stirred at 40 °C for 2 h; *iso-
lated yield; ¢ pretreated with urea solution.

K, TAGEIAEEIR G g T, 2 5 R P .
PN RIRR TR R B EZm, S8R 2 B,
F2ALLEH, W30 CTE65 C, MEREMTE&7F
M 18%IHINZE 71%(F 2, Entries 1~6), {HE 70 CHf,
FER A 63%(F 2, Entry 7), X 0] B8 & K 9 BRI ) b
T 70 CHIEREE T, HE R R AN T B0 E
PEIRR, fEAGRE JIRRAK. BTRLIESE 65 C st R PR
.
2R SN R

Table 2  Effect of temperature on the model reaction

Entry Temperature/C Yield®/%
1 30 18
2 40 34
3 50 49
4 55 58
5 60 64
6 65 71
7 70 63

© 2017 Chinese Chemical Society & SIOC, CAS

“Reaction conditions: 2-aminobenzamide (1 mmol), 4-methylbenzaldehyde (1
mmol), pepsin (20 mg) and ethanol (10 mL), 2 h; *isolated yield.

1.3 RYMIRBIE LT & R RS20

JEAY I () B LA S S B ) — N R R B
WA 65 CRIZM TN, AR 2-2 5%
FL i S 4-FRIE R IS IS 2 h, S5 R 3 Fios. 2-%
ORI S 4-F AR BV RN 101 B
A T1%(3R 3, Entry 1), ZIFMEIL N 11 1.2 B 2233
INZ 84%(3% 3, Entry 2); 1M 4- FF R4 B () s 4k 24 in
EYIRAIELCA 10 1.4 B =R 5k 95%((3€ 3, Entry 3),
LPFAE A 10 1.6 A1 1 1.8 KA 2R A
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KB EL(GR 3, Entries 4~5), [FHIER YY) 0 )& oA
11 1.6 FAT RBLEC A it — A

K3 R LR S (R ¢

Table 3 Effect of molar ratio on the model reaction

Entry Molar ratio” Yield“/%
1 1:1.0 71
2 1:1.2 84
3 1:14 95
4 1:1.6 97
5 1:1.8 97

“Reaction conditions: pepsin (20 mg) and ethanol (10 mL), stirred at 65 C
for 2 h; ® 2-aminobenzamide (I mmol), 2-aminobenzamide: 4-methylben-
zaldehyde (mmol : mmol); ¢ isolated yield.

1.4 BAEX RSN

B ORIRR TR X5 OB REm, 45 51k 4 fr
. THEA AT TG R T 69%MIH (3K 4, Entry 1),
AN S mg B BRI, PRI 2
TN%E 94% (3R 4, Entry 2). \X—HIETLLEH, HEA
Bt S v LA RGP R RE F1. ks in B R AR &
%10 mg, BCRIEFF] 98%(F 4, Entry 3). HEFHEN
15 F1 20 mg B, F=¥0UE 5370108 98% 97%. LA,
IR 10 mg 19 8 & ABRIE AR T T —25 5L,

R4 RO RRR B A R @

Table 4 The effect of enzyme loading on the model reaction

Entry Enzyme loading/mg Yield®/%
1 0 69
2 5 94
3 10 98
4 15 98
5 20 97

“ Reaction conditions: 2-aminobenzamide (1 mmol), 4-methylbenzaldehyde
(1.6 mmol) and ethanol (10 mL), stirred at 65 “C for 2 h; bisolated yield.

1.5 R¥ER

I DL R SEES, RS TR RS IR B A S Ak A
BRI T B E A R S YR, gk S
Fis. WERARTLLUE 2, 77 &AM B HUREX OV
FICR KM, TGV A W FEL T 5 I 2 it L S [ 53
5 TR, W& 4-Cl. 2-Cly 3-Br. 2-Br Bt
BT B DI 5N 91% 85%- 89%- 91%(FK 5,
Entries 4~7), K3 & d 75 B 55 A EAE N I
JSEJE A T R4 ) P WL 53 ) 9 98% 96%~ 94% - 95%
92%-+ 98%(F 5, Entries 2~3, 8~10, 12). A4k, {EHE
HEEREIL T, REMEAES 2- 2 B A kAL OB,
IO 2-F KB 3 h, 337 89%1 4
WeH (3 5, Entry 14); 1 LAFEEN ISR, S 2 h
BT 3545 95% 7= (3 5, Entry 15). K2, HEABA
A REAE AL 05 A 1 55 410 S B ORI Jle R A i & IOE, T L
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X e By et B BT i AL TE YR, YIRS T BE e
.
F#5 EHENE S RNA R 2,3- 0 MEk-4( LH)-BR A7 44 ¢

Table 5 Reactant scope of the cyclocondensation reaction for
the synthesis of 2,3-dihydroquinazolin-4(1H)-one derivatives

Entry R Time/h  Compd. Yield®/%
1 CeHs 2 a 91
2 4-CH;Cg¢H, 2 b 98
3 3-CH;CeH, 2 c 96
4 4-CIC¢H, 2 d 91
5  2-CIC¢H, 2 e 85
6  3-BrCeH, 2 f 89
7 2-BrCgqHy 2 g 91
8  4-CH;0CH, 2 h 94
9  3-HOC¢H, 2 i 95
10 2-HOCeH, 2 i 92
11 4-(CH;),NC¢H, 2 Kk 85
12 4-HO-3-CH;0C¢H; 2 1 98
13  CH=CHCgH, 3 m 84
14 n-CsHy, 3 n 89
15  n-C;Hjs 2 0 95

© 2017 Chinese Chemical Society & SIOC, CAS

“ Reaction conditions: 2-aminobenzamide (1 mmol), aldehyde (1.6 mmol),
pepsin (10 mg), ethanol (10 mL), at 65 °C;” isolated yield.

2 i

ASCRIE T —Fhilid B AR 2-F AR
45 55 7 T (B I I e RO R 46 S R A Bl 2,3-
MR -4-(LH)-FRAT A SR 007 1%, R — & 0T iR AF
A fls PyeRE . RNRAHRA, HEEABSHE
AT LE B e R LT . AT AR BRSO A

3 SLEERSY
3.1 5

% Bruker 2 F () AV-400 AZHEILIRAY; RS
BAER A PR A A 1 WRS-1B U745 s A, B ikf)
Bt g o e, Horp 2-g B oK LA AT 4 i
T ES5ALEE. Alkaline protease(fif#iE 200 U/mg, L5
52014), Papain(fiffi% 800 U/mg), Cellulase(##iG 50 U/mg),
Xylanase(lifi% 50 U/mg)F Pectinase (100 U/mg)IL+
TLABH AR AR /A . Trypsin from bovine pan-
creas(Jii% =2500 U/mg, #it'5: 29915), Lipase from por-
cine pancreas(f§i& 100 U/mg)Fl Albumin from bovine
serum (BSA, 15 46769)1 3K TR+ T 7 (B3 A PR
/N, Protease from Aspergillus saitoi(fiffi% =0.6 U/mg),
Pepsin from porcine gastric mucosa(fiffi% 601 U/mg),
Amano lipase PS from Burkholderi acepacia(F#iE 30
U/mg)F! Acylase 1 from Aspergillus melleus(BiE 0.72
U/mg) 3+ Sigma Aldrich Co. LLC.
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3.2 ZLWAHE

£ 25 mL MFEEFEH, 1A 1 mmol 1) 2-2 5%
H kA% . 1.6 mmol fIE%. 10 mg B & ARER 10 mL L1,
g 39 dE T T rpom Ak, 2 % (TLO) PR ER ) B
RURITF VE) - RO =4 1] RNER )5
] S SR HFOIN 15 mL ZE087K, R R BRAE S, T8
FI AR AN I (AR RO O B AR =4, A BRE 7= ot ml e i B
4 i(80% S BE /K I MR BEAT 1E— P 4lifk..

2- R Bk 2,3 A W M IR -4(1LH)- BF (a): £ LA
m.p. 226 ‘CCCERED): 224~226 C); '"H NMR (400
MHz, DMSO-dj) d: 8.33 (s, 1H), 7.62 (t, J=8.5 Hz, 1H),
7.55~7.45 (m, 2H), 7.36 (ddd, J=10.7, 9.9, 5.3 Hz, 3H),
7.30~7.20 (m, 1H), 7.14 (s, 1H), 6.76 (d, J=8.1 Hz, 1H),
6.69 (t, J=7.5 Hz, 1H), 5.76 (d, J=6.9 Hz, 1H); *C NMR
(101 MHz, DMSO-dg) 0: 164.15, 148.30, 142.09, 133.86,
128.93, 128.81, 127.84, 127.28, 117.64, 115.36, 114.89,
66.97.

2-(4-FH B IR BE)-2,3- A M MR IR -4(1 H)- il (b): 17
A, mp. 227~228 ‘CCCHR{E™: 225~227 C); 'H
NMR (400 MHz, DMSO-d) J: 8.24 (s, 1H), 7.61 (d, J=
7.7 Hz, 1H), 7.37 (d, J=8.0 Hz, 2H), 7.28~7.14 (m, 3H),
7.06 (s, 1H), 6.74 (d, J=8.1 Hz, 1H), 6.66 (t, J=7.5 Hz,
1H), 5.71 (s, 1H), 2.29 (s, 3H); *C NMR (101 MHz,
DMSO-ds) 6: 164.12, 148.38, 139.13, 138.19, 133.73,
129.28, 127.81, 127.26, 117.54, 115.47, 114.88, 66.85,
21.19.

2-(3-FHBE SR )-2,3- A W MR -4 (1 H)- il (e): A€
4K, mp. 204 ‘C; '"H NMR (400 MHz, DMSO-dy) o:
8.24 (s, 1H), 7.61 (d, J=7.7 Hz, 1H), 7.32 (s, 1H), 7.30~
7.20 (m, 3H), 7.15 (t, J=9.4 Hz, 1H), 7.08 (s, 1H), 6.74 (d,
J=8.1 Hz, 1H), 6.67 (t, J=7.4 Hz, 1H), 5.71 (s, 1H), 2.31
(s, 3H); “C NMR (101 MHz, DMSO-ds) §: 164.08,
148.37, 141.99, 137.89, 133.75, 129.55, 128.71, 127.97,
127.82, 124.49, 117.55, 115.39, 114.85, 67.10, 21.54.

2-(4-F IR HE)-2,3- A IR -4(1F)-F(d): A [EH
k. mp. 202 CCOCERMEY: 205~207 C); 'H NMR
(400 MHz, DMSO-d;) 0: 8.35 (s, 1H), 7.62 (t, J=8.4 Hz,
1H), 7.51 (d, J=8.5 Hz, 2H), 7.46 (d, J=8.5 Hz, 2H),
7.29~7.21 (m, 1H), 7.15 (s, 1H), 6.75 (d, J=8.1 Hz, 1H),
6.68 (t, J=7.5 Hz, 1H), 5.78 (s, 1H); *C NMR (101 MHz,
DMSO-ds) o: 163.97, 148.12, 141.15, 133.87, 133.45,
129.22, 128.78, 127.84, 117.76, 115.42, 114.94, 66.24.

2-(2-F R HE)-2,3- A IR -4 (1 H)- T (e): [
K. m.p. 208~209 C(CERME!Y: 207~209 C); 'H
NMR (400 MHz, DMSO-dq) 6: 8.23 (s, 1H), 7.67 (dd, J=
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8.4, 5.0 Hz, 2H), 7.53~7.46 (m, 1H), 7.44~7.36 (m, 2H),
7.30~7.22 (m, 1H), 7.02 (s, 1H), 6.77 (d, J=8.1 Hz, 1H),
6.72 (t, J=7.4 Hz, 1H), 6.14 (s, 1H); >C NMR (101 MHz,
DMSO-dg) o: 164.11, 148.12, 138.36, 133.91, 132.33,
130.76, 130.06, 129.21, 127.93, 127.85, 117.93, 115.16,
115.04, 64.18.

2-(3- R ZEFE)-2,3- A IR -4 (LH)- R (F): 1 £ [
. mp. 190~191 C(CERME": 227~228 C); 'H
NMR (400 MHz, DMSO-d;) 6: 8.39 (s, 1H), 7.68 (s, 1H),
7.61 (d, J=7.7 Hz, 1H), 7.54 (d, J=8.2 Hz, 1H), 7.49 (d,
J=17.8 Hz, 1H), 7.35 (t, J=7.8 Hz, 1H), 7.30~7.16 (m,
2H), 6.76 (d, J=8.1 Hz, 1H), 6.69 (t, J=7.5 Hz, 1H), 5.78
(s, 1H); C NMR (101 MHz, DMSO-ds) o: 163.89,
147.96, 145.10, 133.95, 131.64, 131.06, 130.12, 127.84,
126.25,122.07, 117.81, 115.36, 114.94, 65.99.

2-(2-JR IR FE)-2,3- A WEMEIR-4(1 H)-BH (g): A fEH
K. mp. 179~182 ‘C(CCHA{E™: 172~173 C); 'H
NMR (400 MHz, DMSO-d) 6: 8.22 (s, 1H), 7.72~7.63
(m, 3H), 7.45 (t, J=7.5 Hz, 1H), 7.33 (td, J=7.8, 1.6 Hz,
1H), 7.30~7.23 (m, 1H), 7.00 (s, 1H), 6.80~6.68 (m,
2H), 6.10 (s, 1H); *C NMR (101 MHz, DMSO-dy) J:
164.11, 148.17, 139.61, 133.91, 133.27, 131.18, 129.60,
128.54, 127.86, 122.69, 118.00, 115.19, 115.09, 66.86.

2-(4-F AR FE R IE)-2,3- A W M IR -4( 1 H)-BiF (h):
L k. m.p. 188~189 CCLHRE™": 181~183 C); 'H
NMR (400 MHz, DMSO-d;) d: 8.17 (d, J=18.3 Hz, 1H),
7.66~7.57 (m, 1H), 7.42 (d, J=8.6 Hz, 2H), 7.28~7.19
(m, 1H), 6.99 (d, J=18.9 Hz, 1H), 6.94 (d, J=8.7 Hz,
2H), 6.74 (d, J=8.1 Hz, 1H), 6.67 (t, J=7.3 Hz, 1H), 5.70
(s, 1H), 3.74 (s, 3H); C NMR (101 MHz, DMSO-d;) o:
164.17, 159.91, 148.48, 133.94, 133.71, 128.68, 127.82,
117.56, 115.47, 114.88, 114.11, 66.77, 55.64.

2-(3-FRFL R I )-2,3- A M M IR -4(LH)- R (i):
A, mp. 206~207 CCCHR{E!: 215~217 C); 'H
NMR (400 MHz, DMSO-d;) 6: 9.50 (s, 1H), 8.24 (s, 1H),
7.61 (d, J=7.6 Hz, 1H), 7.28~7.20 (m, 1H), 7.20~7.12
(m, 1H), 7.08 (s, 1H), 6.89 (d, J=8.0 Hz, 2H), 6.72 (dd,
J=12.3, 8.8 Hz, 2H), 6.66 (t, J=7.4 Hz, 1H), 5.65 (s, 1H);
BC NMR (101 MHz, DMSO-ds) o6: 163.99, 157.82,
148.28, 143.69, 133.75, 129.79, 127.81, 117.91, 117.46,
115.81, 115.33, 114.81, 114.12, 66.94.

2-(2-F L2 3- A Rk -4(1H)-TH (j): E
B4R, mp. 223~225 CCCEAES: 220~221 C); 'H
NMR (400 MHz, DMSO-d;) 6: 9.86 (s, 1H), 7.94 (s, 1H),
7.62 (d, J=7.7 Hz, 1H), 7.34 (d, J=7.6 Hz, 1H), 7.26~
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7.18 (m, 1H), 7.18~7.10 (m, 1H), 6.86 (d, J=8.0 Hz,
1H), 6.83~6.71 (m, 3H), 6.66 (t, J=7.4 Hz, 1H), 6.01 (s,
1H); “C NMR (101 MHz, DMSO-d;) J: 164.47, 155.04,
148.57, 133.66, 129.73, 127.79, 127.69, 127.64, 119.25,
117.48, 115.82, 115.26, 115.02, 61.70.

2-(4- WV Rk 2R -2, 3- A v TR IR -4 (1 H)- il (K):
@ E 4K, mp. 215~217 ‘C; 'H NMR (400 MHz,
DMSO-ds) d: 8.09 (d, J=14.2 Hz, 1H), 7.61 (d, J=6.9
Hz, 1H), 7.30 (d, J=8.7 Hz, 2H), 7.26~7.18 (m, 1H),
6.92 (s, 1H), 6.75~6.69 (m, 3H), 6.66 (t, J=7.4 Hz, 1H),
5.63 (s, 1H), 2.88 (s, 6H); *C NMR (101 MHz, DMSO-d)
9: 164.30, 151.18, 148.68, 133.60, 129.12, 128.17, 127.80,
117.41, 115.51, 114.85, 112.40, 67.11.

2-(4-F2HE-3- F AR L IR 3L )-2,3- S Rk -4 1 H)-
(0): AEE K. mp. 224~225 C(CCEREP: 227~
228 °C); 'H NMR (400 MHz, DMSO-dg) 6: 9.09 (s, 1H),
8.11 (s, 1H), 7.62 (d, J=7.7 Hz, 1H), 7.29~7.20 (m, 1H),
7.10 (d, J=1.7 Hz, 1H), 6.98~6.93 (m, 1H), 6.89 (dd, J=
8.1, 1.7 Hz, 1H), 6.76 (dd, J=8.0, 5.5 Hz, 2H), 6.68 (t, J=
7.5 Hz, 1H), 5.66 (s, 1H), 3.76 (s, 3H); *C NMR (101
MHz, DMSO-d;) &: 164.28, 148.66, 147.88, 147.37,
133.68, 132.39, 127.82, 120.10, 117.58, 115.49, 115.38,
114.89, 111.58, 67.30, 56.07.

(E)-2-% ) 3L-2,3- A WM k-4 1L H)-Fll(m): 15
A, mp. 173~175 CCCHR{E": 155~157 C); 'H
NMR (400 MHz, DMSO-d;) d: 8.15 (d, J=6.3 Hz, 1H),
7.64 (d, J=7.6 Hz, 1H), 7.45 (d, J=7.4 Hz, 2H), 7.34 (t,
J=7.4 Hz, 2H), 7.30~7.22 (m, 2H), 6.90 (s, 1H), 6.77 (d,
J=8.1 Hz, 1H), 6.72~6.64 (m, 2H), 6.38 (dd, J=15.8,
6.8 Hz, 1H), 5.32 (d, J=6.7 Hz, 1H); °*C NMR (101 MHz,
DMSO-ds) 0: 163.86, 148.26, 136.18, 133.71, 132.12,
129.55, 129.20, 128.82, 128.61, 128.11, 127.85, 127.12,
117.61, 115.34, 115.01, 66.30.

2-1E 356 -2,3- - S M e bR -4 (LH)- B (m): - 1 €6 ] 4.
mp. 154~155 COCHME!: 160~162 C); '"H NMR
(400 MHz, DMSO-dy) d: 7.90 (s, 1H), 7.62~7.54 (m, 1H),
7.27~7.15 (m, 1H), 6.74 (d, J=8.1 Hz, 1H), 6.65 (t, J=
7.4 Hz, 1H), 6.57 (s, 1H), 4.69 (t, J=5.1 Hz, 1H), 1.70~
1.55 (m, 2H), 1.50~1.36 (m, 2H), 1.35~1.14 (m, 5H),
0.93~0.76 (m, 3H); *C NMR (101 MHz, DMSO-d;) o:
164.42, 148.99, 133.49, 127.81, 117.32, 115.48, 114.83,
64.91, 35.46, 31.65,23.39, 22.55, 14.36.

2-1F Pidt -2 3- A M Mk -4(1H)-TH (0): 1A [ 4.
m.p. 158~159 ‘C; 'H NMR (400 MHz, DMSO-dy) 9
7.89 (s, 1H), 7.57 (d, J=7.6 Hz, 1H), 7.22 (t, J=7.1 Hz,
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1H), 6.72 (d, J=8.1 Hz, 1H), 6.65 (t, J=7.4 Hz, 1H), 6.56
(s, 1H), 4.67 (t, J=5.1 Hz, 1H), 1.66~1.56 (m, 2H), 1.40
(s, 2H), 1.26 (s, 8H), 0.86 (t, J=6.5 Hz, 3H); *C NMR
(101 MHz, DMSO-dg) 0: 164.41, 148.98, 133.48, 127.81,
117.32, 115.48, 114.82, 64.90, 35.50, 31.66, 29.37, 29.13,
23.70,22.56, 14.41.

3 Bh#4 #} (Supporting Information) & B fb &9 1%
T v P IX LB R T B A B MAS T X 35 (hitp://sioc-
journal.cn/) = F #k.
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