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[2-2,3,6(8)-=BUX-1,3- K HIBER LU SRS A EZFEE R
m A ER S REEM

JEF Rt BHR FFK
(CWIRERHLRY: AN SRS THE T HEATRE  WIE 411201)
R A TR W 411201)

WE 1 TMSCLMHEAAER T, 2-75 J A R 2R W AR 2K R 8 NLO-ZR S I N A il T — RAIHT AL R -2,3,6(8)- = HU AR -
13- 2K HEHERE AL A, IR N 38%~80%. 1% B H i s aae . 245/ 'H NMR, °C NMR, IR FIJG &
SINTEEIEAT T RAE. St B AR EWRAT T ARSI, ENRREE TR, K Boanh S RIFMETE. ey
5d Al 5F /IR FE RN 50 pg/mL B HURSER H 1035 1A 78.6%.

KEBE  2,3,6(8)-ZHUR-1,3- I NERE, SR SLARIEEENE; R EE

Stereoselective Synthesis, Crystal Structure and Fungicidal
Activity of trans-2,3,6(8)-Trisubstituted-1,3-benzoxazines

Tang, Zilong™*** Xia, Zanwen” Li, Xinxing”
(“ Key Laboratory of Theoretical Organic Chemistry and Functional Molecule, Ministry of Education, Hunan University of
Science and Technology, Xiangtan 411201)
(¢ School of Chemistry and Chemical Engineering, Hunan University of Science and Technology, Xiangtan 411201)

Abstract A series of novel trans-2,3,6(8)-trisubstituted-1,3-benzoxazines were prepared in yields of 38%~80% by reactions
of 2-arylaminomethyl phenols with various substituted benzaldehydes in the presence of TMSCI. The reaction showed high
trans selectivity. The structures of all the target products were characterized by 'H NMR, '*C NMR, IR and elemental analysis.
The fungicidal activities of the prepared compounds were investigated, most of which showed moderate to good activity,

compounds 5d and 5f showed growth inhibition of 78.6% against M. oryzae at 50 pg/mL.
Keywords 2,3,6(8)-trisubstituted-1,3-benzoxazine; synthesis; stereoselectivity; fungicidal activity

13- K IFIEBR AT R — R EEH SRR S
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PO Prab e TS A Y E L B4k,
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POk, Richers ZRP2HRIE T — R 20 & O 5,
RV FH A I R A PRV ) o- Bt AT AL, ARG S 2-52
BT S S SR ) 46 R S RER AT A ). AR A 124
3B K SnCl, BY(CH;);SiCl (TMSCH)E J AL 7, 4k,
Q-G PR IR 5 95 B 1) N, O-4 T S5 7 K i) 46 BUAK 1,3-
FIFBEE R A Y. B, ATPEHGE 7 —FhF A
AL 2-(1,3,4-M M2 S H ) Ky 5 CHLCL,
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SR L 1,3,4-18 W RREAR 1,3- 28 FFREER RN A ).
FT & B R o 1,3- 2K FERER R A A A R AT IR B
TR, AL, T TR A A M IR B R R
WEAEY, ASCHIF TMSCL A7), il 2-554
FEFRHLIR 505 B SN BT — RAEHTAY 2,3,6(8)-=HX
fR-1,3-ZKHBEE AW 5 (Scheme 1), I H &I N
B mEr R UEENE, B & ARG R R
.

e
OH R—— 1
ZCHO A Ho L2
1 2 3

CHO
o OH —R2 @RZ
R H 1 Pz Oy
0 R A ﬁ
= _N N —> R
S Va LAUN
H2 = | \_R‘I
4 5 Pz

B 1 2,3,608)- = HUR-1,3- KRR AW 5 1A
Scheme 1 Synthesis of 2,3,6(8)-trisubstituted-1,3-benzoxazines
5

1 ZR5TR
1.1 &/

HRE B s 2k 1, KA “—#ik”, 5Bk
s 76T FROR TR I AL VR P T SO 2B 0% R 3, 2R,
FETC/K 2 b S SR TR AR R 2- 95 & 3 B K
4 U820 R PN 67%~90%. LA TMSCI AL, 2-7%
I F IR (4) 5 B 2K R R LE IR S5 1F T IR AR il
H ARl &9 5a~5k, 774 38%~80%(FK 1). HE 1 7]
A1 (1) 45U B 0 RONE = AR T B 2K I, AN Al
FLALTFARAT S TR B, 31X 2 B R AR H A
K, AR 2 A R S SR T S FEL PR G K, AT o L S
TR K. Q)5 RUR FARE R ZRIE LG Bt R )
FEE A R IR A ) 2L (S vs. Se; Shovs. 5f vs.
Sk). PR At 7 2 A w] DA I 00R 7 16 FELAT 2 R, A
T BRI . (B) R FEVER A R IA 5 b 2
1 CH, 22 LE &AW T2 40 Br Cl HIF= %2 =(5b
vs. 5d, 5j), By Ht 2R H AT UG SR T I T
FE, MR HSEAZ . (4) R 5 B A2 T N A
G B — P SRk, IR FFERERRER 11y 3-75 JE A0 2-
PR RNKR, WA Se BISARLSHTRE 1,
CCDC: 942186), iX 1] He /& H T 3-75 H A 2- 75 54 T
X, BAIZ T S/, B T N RE, &8N
FoE. X s g R 0% S B LA R R ) s g
PE.
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1 WEY Sa~Sk ERLER
Table 1 Results of the preparation of compound Sa~S5k

Compd. R R! R? Yield®/%
5a 6-CH; 4-OCH; 2-NO, 80
5b 6-CH; 4-OCH; 4'-NO, 80
5c 6-CH; H 4-NO, 65
5d 6-Br  4-OCH; 4'-NO, 58
Se 6-Br  3-Cl 2'-NO, 49
sf 6-Br  3-Cl 4-Cl 38
5¢g 6-Br  3-Cl 3'-NO, 42
5h 8-CI  4-CH;  4-NO, 58
5i 8-CIl H 2'-NO, 49
5§ 8-CIl H 4-NO, 55
5k 8-Cl  4-Cl 4-NO, 49

© 2016 Chinese Chemical Society & SIOC, CAS

¢ RPMIEAE NIRRT, nQ- 05 AT HIER 4) | n(O5EE =1 1.3.
AL 7 TMSCL (20 mol%, % 2-FRAFEHILEM 4 &) B
CHCL/CHp(FF Cht)=1:4 (V. V). RMIE: 5 h. KNEE: 85 C.
boyEsER,

B 1 LB Se kgt E

Figure 1 Crystal structure of compound 5¢

1.2 BFrtEYREILFE

tb&%) 5a~5k K458 H "H NMR, *C NMR, IR 1
JCER AT BT RAE, RILH T AH R I REAE 0 (0L 5255
o), XA Se AT LB, £ IR i,
3072 em ' AbFIMRISIE R IR (K] C—H B 4 R B0,
1608 cm ' AbFIMR I FHZRIR C=C #E MR BhiE
JI), 1357 em™ ' AR IACIE 3R NO, I A7 7E. 75 'H
NMR H, (20iFs § 221 40 —AN8g, XHN-TF CH,
HIJ T8 6 6.61 AbMFERIE 2R HREBR IR Py OCHN )5
T, B0 FUERS MR 2 BT BUR AU T 1 5 F 47
. ZEFFEEEIR N NCH, FIPANBET-43 24 A5 XL
g, ANFR—AN R, AN 6 4.23 FT 4.36, K
PR T RN, X FERERE I ) — A
HERE. £ PC NMR W, CH; BRI N
6 20.65, CH,N i L2207 F2 8 6 46.80, OCHN ik 1)
WEAIE R 6 87.21. AEW) Sc BTG (ESI-MS) it/ H
347 MBI, A EY [MAH] R T, A,
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AW Se fEs it —0 i X 2R AR o A FriE s (| 1,
CCDC: 942186), K 1 & MER TILEY 5¢ HIS5H),
TR R G 2R 2, 3-05 20 2-05 A T e AR &,
H 3-J55hb T Eor s, 2-05 B TR, HAE AR
151.3(2)°. M 1 &1 LATE 48 HUE 22K FRERR IR N(1)
JRF5 C(16)JE i C—N #AI H N(D)JE 75 C(7).C(8)
TERLH S5 AR C—N BEATE—FIH N, X UEEH N(1)
JEF R sp® 244k
1.3 HIEEM

KA BEEENE T B EY) Sa~5k Sl
J93 B (Sclerotonia sclerotiorum) A IE 5 93 1% (Phyto-
phythora capsici)~ ¥ JNIK B9 1# (Botrytis cinerea)~ 7KF&
SUNTIP B (Rhizoctorzia solani)~ %75 2 97 T (Alternaria
alterna) FFE I Wi 1 (Magnaporthe  oryzae) [P 30 il ¥ 14 .
TR, AL SR EE N 50 png/mL, X3
KRB, WIS EREEN 25 ng/mL, AR IS
. MRS R 2, MEEME 6 R LR, B
PSRt bGPt Bl o B B S 2 R
FITRE P, H A ORH R B A Y R A, A
Se. Sg MIHMHNEELI A 78.6%. HIKR, tbA WX
200 B B R 7 R AF A sE Y, k&) SE B4
TEEH 76.9%, L&Y Se HIMH]EYESY 69.2%. Fil
&) Sg MFIER R« KEER B PEEE I B A B AZ
PRI S5 0 I L I A R R M, B TR Ak,
WEYIETES S5 KA PR K R, (BERZHE N
T, 5 N EFAERZA AT ICEE(OCH;, CH; BX
CL) [P 14 b AR 7 AR JE (1) 2 5y (Entry 2 vs. Entry 3; En-
tries 8, 11 vs. Entry 10).

2 g

ASCIRAE T — N BAT B S A FR A 1  2 HUAR
13- R FFMESRAL S 0 ] 54T 20T i%. 45 TMSCI A ffE

WAERT, 2-05 B2 5 A S IUCR RS N,0-4ilE
RNAR T — 251 %-2,3,6(8)- = HUR-1,3- 8 FFIEEE 51k,
HW) Sa~Sk. ME THAY) Sc MIBRERE5H, UESL T 2K
FREGEIA b1 2-F0 347 AN BUAR AL T I K. Wt 14k
AV, O R A A R B
3 S

3.1 X5

1% miFH WRS-1B #0544 s Gl 52 ; 404 AR) H
Nicolet 6700 FT-IR JlI5Z; NMR FJ Bruker AVANCE-500
MHz #REFEHRACI E ;5T A Bruker Esquire 2000 Ji i
A 5E; JTTESHH PE 2400 11 sTEAHHCE; H
Bruker Smart CCD Apex IT 555 AT5H 2 4Gl € L &4
ARSI, BT TR R A AT T, BN
oyirai s R gl BURK A RS i SR80 AR YR SCHR[271 &
Fi, 2-75 B 54 Jk L 2R (4) iR SCHR[ 1814 Bk
32 ZWHE
32,1 J-2,3,6(8)- = HUAX-1,3- 2K H"2%(5)49 A Ak

)R 43 K 235 1 100 mL = SR B N 2-55
R I FIEY 4 (4 mmol), BUE H (5.2 mmol), &1
M CLERESTER 50 mL (V: V=1 :4), SR\
TMSCI (0.8 mmol, 20%), AR, FIZERINHE
85 °C, 5 h JEfs 1L M(TLC &), W, MA=20%,
fEEI) pH=S8, BfiJ5 NN LR LEE40 mL). KRA
IR FIK (40 mL X 2)FI AT 7K (40 mL X 2)¥eik. Ka
BUAR I JC /K BRER AN T4, e, ok e Jd i 2 5 771043 2140
P, W G BR OB R A i, B PR B AT
(LR LBa—F kA R IT 7)) 7 B3 2 &4 5.

6- F -3 (4- F AL R 2R R )-2-(2- M R DR 0k )-3.,4- — -
2H-[1,3]178FF0E(5a): AR, YE 80%. m.p. 135.5~
137.3 ‘C;'H NMR (CDCls;, 500 MHz) 8: 7.71~7.73 (m,
1H), 7.61~7.63 (m, 1H), 7.43~7.45 (m, 2H), 7.07 (d, J=

2 ALE Sa~S5k I PEENH] /%)
Table 2 Fungicidal activity (inhibitory rate/%) of products Sa~5k

Entry e AT R BRI IKEEIRH LU R REJ I T
1 Sa 0 0 0 0 18.3 0
2 5b 13.1 7.6 0 0 41.2 0
3 5¢ 0 10.3 0 0 345 0
4 5d 0 44.4 353 50.0 43.8 21.4
5 Se 69.2 51.9 38.2 524 0 78.6
6 5f 76.9 44.4 44.1 64.3 0 50.0
7 5g 53.8 55.6 61.8 57.1 0 78.6
8 5h 30.8 40.7 235 524 375 28.6
9 5i 57.7 55.6 61.8 54.8 0 42.9
10 5§ 36.5 13.1 13.6 0 12.3 0
11 5k 0 30.9 41.2 0 46.0 0

RN A, PIHIZ =90%; B, 70% <41l 2 <90%,; C, 50%< Il <70%; D, #M#]Z <50%.
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9.0 Hz, 2H), 7.00 (d, J=8.0 Hz, 1H), 6.91 (d, J=8.5 Hz,
1H), 6.88 (s, 1H), 6.75 (d, J=9.0 Hz, 2H), 6.66 (s, 1H),
4.11 (d, J=17.0 Hz, 1H), 3.96 (d, J=17.5 Hz, 1H), 3.72
(s, 3H, OCH3), 2.22 (s, 3H, CH3); °C NMR (CDCl, 125
MHz) d: 155.94, 150.39, 149.04, 142.66, 132.96, 131.76,
130.34, 129.04, 128.93, 128.69, 126.97, 124.27, 123.24
(2C), 120.03, 116.35, 114.22 (2C), 85.89, 55.35, 47.83,
20.59; IR (KBr) v: 3010, 2932, 1618, 1522, 1446, 1364,
1247, 1177, 1043, 808, 777 cm . Anal. calcd for CyHag-
N,O,: C 70.20, H 5.36, N 7.44; found C 70.50, H 5.34, N
7.41.

6- F JE-3-(4- A BE 2R 3 ) -2-(4- A L 2R 3E)-3,4- & -
2H- 2K IR [1,3] M8 5 (Sb): 28 0 [l 44, & 80%. m.p.
128.9~129.7 ‘C;'H NMR (CDCls, 500 MHz) 6: 8.19 (d,
J=9.0 Hz, 2H), 7.75 (d, J=8.0 Hz, 2H), 7.12 (d, J=9.0
Hz, 2H), 6.99 (dd, J=8.0, 1.0 Hz, 1H), 6.91 (d, J=8.5 Hz,
1H), 6.79 (d, J=9.0 Hz, 2H), 6.69 (s, 1H), 6.42 (s, 1H),
4.28 (d, J=17.0 Hz, 1H), 4.19 (d, J=17.0 Hz, 1H), 3.74
(s, 3H, OCH3), 2.22 (s, 3H, CH3); °C NMR (CDCl;, 125
MHz) J: 155.76, 150.28, 147.65, 146.44, 142.77, 130.41,
128.86, 127.97 (2C), 126.93, 123.69 (2C), 123.22 (2C),
119.75, 116.62, 114.36(2C), 88.32, 55.40, 48.06, 20.55; IR
(KBr) v: 3020, 1606, 1512, 1463, 1445, 1347, 1241, 1172,
1033, 978, 851, 751 cm'. Anal. caled for Cp,H,oN,0,: C
70.20, H 5.36, N 7.44; found C 69.89, H 5.33, N 7.42.

6- FH JE -2-(4-fiFf 2 2K 36 )-3- 2K 3L -3 4- A -2H- 7K 5F
[1,3] W8 1R (Sc): 20 (0 [ &, & 65%. mp. 118.2~
120.1 ‘C; '"H NMR (500 MHz, CDCl;) §: 8.20 (d, J=8.5
Hz, 2H), 7.75 (d, J=8.5 Hz, 2H), 7.27~7.31 (m, 2H),
7.20 (d, J=17.5 Hz, 2H), 6.97~7.02 (m, 2H), 6.91 (d, J=
8.0 Hz, 1H), 6.69 (s, 1H), 6.61 (s, 1H, OCHN), 4.36 (d,
J=17.0 Hz, 1H), 4.23 (d, J=17.0 Hz, 1H), 2.21 (s, 3H,
CH;); *C NMR (125 MHz, CDCly) d: 150.02, 149.43,
147.74, 146.55, 130.54, 129.43 (2C), 129.04, 127.98 (2C),
126.99, 123.91 (2C), 122.70, 120.35 (2C), 119.65, 116.78,
87.21, 46.80, 20.65; IR (KBr) v: 3072, 1608, 1533, 1500,
1489, 1456, 1357, 1236, 1219, 1141, 974, 957, 751 cm ™ ';
MS (ESI) m/z: 347 [M+H]+. Anal. caled for C,H;3sN,Os:
C 72.82, H 5.24, N 8.09; found C 72.51, H 5.22, N 8.07.

6- R -3-(4- F 48 3k R 3L )-2-(4- il 2k A L )-3,4- —AL-
2H- 2K IR [1,3] W8 & (5d): 28 0 [l 44, ft& 58%. m.p.
156.3~157.4 °C; '"H NMR (CDCls, 500 MHz) J: 8.20 (d,
J=9.0 Hz, 2H), 7.73 (d, J=8.5 Hz, 2H), 7.11 (dd, J=9.0,
2.5 Hz, 1H), 7.10 (dd, J=17.0, 2.0 Hz, 1H), 7.02 (d, J=2.0
Hz, 1H), 6.80~6.81 (m, 2H), 6.45 (s, 1H), 4.29 (d, J=
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17.0 Hz, 1H), 4.19 (d, J=17.5 Hz, 1H), 3.75 (s, 3H,
OCH,); *C NMR (CDCl;, 125 MHz) §: 156.09, 151.74,
147.84, 145.75, 14220, 131.25, 129.37, 127.89 (2C),
123.82 (2C), 123.37 (2C), 122.14, 118.74, 114.48 (20),
113.21, 88.75, 55.44, 47.91; IR (KBr) v: 3068, 1602, 1508,
1478, 1341, 1248, 1229, 1040, 950, 843, 822 cm '. Anal.
caled for C,H;,BrN,O,: C 57.16, H 3.88, N 6.35; found C
57.42, H3.86, N 6.32.

6- L -2-(2- il FE A HE )-3-(3- G K 5L )-3,4- A -2H-H
FF[1,3]HE 0 (Se): 38 (il 4, & 49%. mp. 156.2~
158.5 C; '"H NMR (CDCls, 500 MHz) §: 7.77~7.78 (m,
2H), 7.49~7.51 (m, 2H), 7.26~7.27 (m, 2H), 7.17~7.18
(m, 1H), 7.13 (t, J=1.5 Hz, 1H), 7.07 (s, 1H), 7.00~7.02
(m , 2H), 6.92 (d, J=9.0 Hz, 1H), 4.20 (d, J=17.0 Hz,
1H), 3.99 (d, J=17.5 Hz, 1H); “C NMR (CDCl;, 125
MHz) 6: 157.11, 132.13, 131.69, 131.60, 130.36, 129.81,
129.69, 129.34, 128.52, 126.81, 124.77, 124.66, 123.46,
121.42, 120.54, 119.50, 118.67, 118.47, 84.95, 46.55; IR
(KBr) v: 3074, 1593, 1570, 1523, 1485, 1363, 1346, 1226,
989, 822 ¢cm '. Anal. calcd for C,oH;4BrCIN,O;: C 53.90,
H 3.17, N 6.29; found C 53.65, H 3.16, N 6.26.

6- 1R -2-(4-F FEFH)-3-(3- A K HL)-3.4- “H-2H-FIF
[1,3] %8 s (50): #% €6 [ 4k, IF 38%. mp. 158.1~
160.4 ‘C; '"H NMR (CDCl;, 500 MHz) 6: 7.49 (d, J=8.5
Hz, 2H), 7.39 (d, J=8.5 Hz, 2H), 7.28~7.32 (m, 3H),
7.13~7.16 (m, 2H), 7.08 (d, J=2.5 Hz, 1H), 6.93 (d, J=
9.0 Hz, 1H), 6.56 (s, 1H), 4.32 (s, 2H); *C NMR (CDCl;,
125 MHz) 6: 151.18, 147.29, 136.31, 133.90, 130.82,
128.84 (2C), 128.79, 128.49 (2C), 127.56 (2C), 127.49,
121.45 (2C), 121.38, 118.32, 112.55, 87.45, 46.07; IR
(KBr) v: 3016, 2977, 1609, 1494, 1374, 1226, 1177, 1137,
1008, 978, 815 cm™'. Anal. caled for C,oH,4,BrCLLNO: C
55.20, H 3.24, N 3.22; found C 55.45, H 3.23, N 3.23.

6- L -2-(3- A JE A I )-3-(3- IR I )-3,4- “EH-2H-F
IF[1,3]WER (Sg): & B lE 4, W& 42%. mp. 152.1~
1549 ‘C; '"H NMR (CDCl;, 500 MHz) 6: 8.39 (s, 1H),
8.18 (d, J=8.0 Hz, 1H), 7.86 (d, J=7.5 Hz, 1H), 7.55 (t,
J=8.0 Hz, 1H), 7.26~7.30 (m, 1H), 7.20~7.23 (m, 2H),
7.08 (d, J=8.0 Hz, 1H), 7.00~7.02 (m, 2H), 6.95 (d, J=
8.5 Hz, 1H), 6.60 (s, 1H), 4.36 (d, J=17.5 Hz, 1H), 4.26
(d, J=17.0 Hz, 1H); “C NMR (CDCl;, 125 MHz) o:
151.14, 150.18, 148.73, 140.55, 135.06, 132.86, 131.60,
130.53, 130.04, 129.38, 123.62, 123.12, 122.01, 121.58,
120.57, 119.08, 118.46, 113.54, 86.83, 46.56; IR (KBr) v:
3016, 1609, 1568, 1550, 1497, 1359, 1267, 1230, 971, 861
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cm !, Anal. calcd for C,H4BrCIN,05: C 53.90, H 3.17, N
6.29; found C 53.63, H3.18, N 6.27.

8- G -2-(4- it 2 R Jk )-3-(4- H R R 0k )-3,4- - &-2H-
RFF[1,3]4E0E(Sh): A, % 58%. mp. 140.7~
142.6 C; '"H NMR (CDCls, 500 MHz) §: 8.22 (d, J=8.5
Hz, 2H), 7.76 (d, J=8.5 Hz, 2H), 7.27 (s, 1H), 7.10 (s,
4H), 6.78~6.82 (m, 2H), 6.70 (s, 1H), 4.38 (d, J=17.0
Hz, 1H), 4.26 (d, J=17.0 Hz, 1H), 2.28 (s, 3H, CH3); "°C
NMR (CDCl,, 125 MHz) &: 148.09, 147.90, 146.47,
145.52, 132.80, 130.41, 129.90 (2C), 128.71, 127.68 (2C),
124.92, 123.92 (2C), 121.72, 121.17, 120.75 (2C), 88.63,
47.05, 20.55; IR (KBr) v: 3098, 1648, 1601, 1524, 1490,
1357, 1244, 1229, 1185, 967, 860, 768 cm . Anal. calcd
for C, H;;CIN,O5: C 66.23, H 4.50, N 7.36; found C
66.54, H 4.48, N 7.33.

8-F-2-(2-TH HE R B )-3- R KL -3 4- A -2H-R I (1,3]
WEE(5D): U E AR, IR 49%. mp. 153.3~154.9 C; 'H
NMR (CDCls, 500 MHz) 6: 7.96 (d, J=8.0 Hz, 1H), 7.70
(t, J=17.5 Hz, 1H), 7.65 (t, J=7.5 Hz, 1H), 7.43 (d, J=8.0
Hz, 1H), 7.35~7.37 (m, 2H), 7.29 (t, J=8.0 Hz, 2H), 7.14
(d, J=8.0 Hz, 2H), 6.99~7.01 (m, 2H), 6.90 (t, J=8.0
Hz, 1H), 4.55 (d, J=17.5 Hz, 1H), 3.85 (d, J=17.5 Hz,
1H); *C NMR (CDCls, 125 MHz) J: 148.82, 148.56,
148.12, 132.01, 131.98, 129.45, 129.23 (2C), 128.89,
128.38, 124.93, 124.49, 123.46, 121.91, 121.44, 121.17,
120.70 (2C), 86.22, 46.85; IR (KBr) v: 3036, 1596, 1530,
1495, 1458, 1326, 1232, 1134, 963, 781 cm ™. Anal. calcd
for CyH;sCIN,O5: C 65.49, H 4.12, N 7.64; found C
65.18, H 4.10, N 7.61.

8-F-2-(4-TH R 5L )-3- R KL -3 4- — A -2H-R I (1,3]
WEBE(5)): FE A, W 55%. mp. 138.7~139.6 C;
'H NMR (CDCl;, 500 MHz) 6: 8.22 (d, J=8.5 Hz, 2H),
7.75 (d, J=8.5 Hz, 2H), 7.30 (t, J=7.5 Hz, 3H), 7.20 (d,
J=8.0 Hz, 2H), 7.03 (t, J=7.5 Hz, 1H), 6.81 (d, J=5.0
Hz, 2H), 6.76 (s, 1H), 4.43 (d, J=17.0 Hz, 1H), 4.29 (d,
J=17.0 Hz, 1H); >C NMR (CDCls, 125 MHz) J: 148.98,
148.09, 148.05, 145.55, 129.51 (2C), 128.87, 127.75 (2C),
124.98, 124.07 (2C), 123.15, 121.90, 121.73, 121.35,
120.47 (2C), 88.33, 46.75; IR (KBr) v: 3066, 2999, 1606,
1509, 1464, 1360, 1254, 1243, 1228, 934, 831, 772 cm .
Anal. caled for C0H;sCIN,O5: C 65.49, H 4.12, N 7.64;
found C 65.16, H 4.14, N 7.67.

8-S -2-(4- T R I )-3-(4- R £E)-3,4- “E-2H-K
FE[1,3]ME R (Sk): 3 A, 1L 49%. mp. 146.7~
148.6 “C; 'H NMR (CDCl; 500 MHz) 6: 8.40 (d, J=8.5
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Hz, 1H), 8.23 (d, J=8.5 Hz, 2H), 8.08 (d, J=8.5 Hz, 1H),
7.74 (d, J=9.0 Hz, 2H), 7.24 (s, 1H), 7.14 (d, J=8.5 Hz,
2H), 6.78~6.87 (m, 2H), 6.69 (s, 1H), 4.38 (d, J=17.0
Hz, 1H), 4.29 (d, J=17.0 Hz, 1H); *C NMR (CDCl;, 125
MHz) J: 148.04, 147.89, 147.47, 144.99, 130.49, 129.43
(2C), 129.01, 128.38, 127.67, 124.98, 124.31, 124.10,
121.99 (2C), 121.91, 121.53, 121.29, 88.22, 47.14; IR
(KBr) v: 3107, 1654, 1608, 1518, 1492, 1346, 1243, 1231,
1197, 952, 854, 837, 767 cm™'; MS (ESI) m/z: 401 [M+
H]". Anal. caled for C,H4CLN,0;. C 59.87, H 3.52, N
6.98; found C 59.58, H 3.50, N 6.95.
322 b Sc Eah M agnl

&Y Se MR FR R IR, 7%, TEIRT
TE R ST AA I Bk AR 3k 47, L8 45 M B Bruker
Smart CCD Apex I H & ATH A G e, B d ik R
~} 4 0.46 mm X 0.32 mmX0.30 mm, £ 291(2) K T, |
M2 A A Mo Ka 5 4(1=0.089, 1.=0.71073 A)
NERIIEIR, P /20 F4i 77 5 7E 0.46 mm X 0.32 mm X
0.30 mm, 2.89°<<9<<26.37°7u [l N, FLUXELIRE 6885 1,
FAp ST AT A 3540 N(Ri=0.0356), £ 2336 A~ 1=
20(D) T IEE . AR R - 2 BERLE, ik s
R i B L (SHELX-97) it (k&4 5¢ 15 0K
CoiH(sN,Os, M,=346.37, #1575, P2,2.2, AR, &
2% a=8.8272(6) A, b=10.1322(8) A, c=19.5627(14)
A, a=90.00°, £=190.00°, y=90.00°, & A V=
1749.7(2) A%, D.=1.315 mg/mm’, Z=4, F(000)=728, il
GIE=1.013. (LAY Se L5 I S RER A7 T 95 (5 &1
M im0, CCDC 54 942186.
323 APHAEMGN E

HRPE NY/T1156.5-2006 brifE ik, KA 2R F5
EIRR T H R A VDR S B AZ A B AR B0 T
BONKEE  KFESOR B« JH B 7 B2 93 B RO R 0
PRI PR B R v 1. R AR 24 RV R I R N, SR
200 pg/mL sorporl-144 FLALFIFEE K 500 pg/mL 24574,
TELRH R T, BRI 1 mL MAEYIER
TIANCKEFFILF, FRBREMAN 9 mL FKE
PDA BT -FILAF, JRAET, il BAH R B 1 & 245 °F
B R FRAF I R R, ELE &M FHERA 4 mm
UK AT FLES, E R ILG IR Y, e aR 5 gt s,
FHEERh 25 R R T3 25 AR b o, B TS B R )
BRFRAA R R IR, DA NG R Eon R K & b3 T
(24+1) CHIFFFMAEEFE, 72 h FMEFEEEE B,
TR T2 EEERENERS K, BUCFY
H. XFIEIEE, W SR EN 50 ng/mL, XJH
R, MR G IR 25 ng/mL. 455 W& 2.
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X “4” NEBAHUHNER, $A09 mm.

45 B 44K (Supporting Information) 14 & ¥ KIAZ ik 3t
PREE . REREILIRAE. X LA R AT DL 5 3% AR T i
(http://sioc-journal.cn/)_ T %k,
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