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0 fFe BAT Fxam’ F g
(BT S HHEREBE F50E 050024)
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WE DIROE, TR MREF AP SECH G4 KM A ikl & T — R4 2-BRIE- 1SR A A s Rk, L4
¥l IR, "H NMR, MS (HRMS) 2 e £ /Wi AT R AL, RN, #E T A LRI04 2- 2 5L TP RE-2H-1,4- 56 JF s
3(4H)-F(6h") &5, $&H T I Be AR B L. WHIOER, dinlfk 4-05 F5-4-50R-2- T IR IR BR() 70X HH SRR 4
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Synthesis of 2-Ester-substituted-1,5-benzoxazepines and Studies
on the By-product in the Reaction

Liu, Qian” Zhao, Lifei® Li, Wenhong” Li, Yuan™*
(“ College of Chemistry and Material Science, Hebei Normal University, Shijiazhuang 050024)
(® Environment and Chemical Engineering, Hebei College of Industry and Technology, Shijiazhuang 050091)

Abstract A series of new 1,5-benzoxazepines have been synthesized from substituted benzene, maleic anhydride and
2-aminophenol (4-chloro-2-aminophenol) and identified by IR, '"H NMR, MS (HRMS) techniques and elemental analysis.
Meanwhile, the structure of one main by-product 2-benzoylmethyl-2H-1,4-benzoxazin-3(4H)-one (6h') was identified, and the
possible mechanism of producing the by-product was proposed. The optimization of reaction conditions showed that the reac-
tions were performed in DMF solvent, at refluxed temperature and catalyzed by p-toluenesulfonic acid, and 2-ester-sub-sti-
tuted-1,5-benzoxazepines 6 were the main products. While, the reactions were performed in methyl alcohol, at refluxed tem-

perature and catalyzed by acetic acid, and the by-product 6h' was formed in good yield.
Keywords Michael addition; 1,5-benzoxazepine; 2-aminophenol; 4-chloro-2-aminophenol; reaction mechanism
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0 (0] (0]
/@ + [[ o ACl CHCl, “cooH RPOH, benzene “ > COOR?
R’ R reflux R
1 0 3 4
2
2
OH COOR? o/ 0K
o)
A, | O -
X NH,& X N

5 R’ 6a ~ 60 R!
6a: R'=0CH,, R°=CH,CH;, X=H; 6b: R'=H, R*=CH,CHs, X=H; 6c: R'=CHs, R°>=CH,CH;, X=H;
6d: R'=CH,CHs, R®>=CH,CHs;, X=H; 6e: R'=F, R?=CH,CHs, X=H; 6f: R'=CI, R*=CH,CHa, X=H;
6g: R'=Br, R*=CH,CHs, X=H; 6h: R'=H, R*=CHj;, X=H; 6i: R'=H, R*=CH,CH,CH;, X=H;

6j: R'=H, R*=CH(CHs)., X=H; 6k: R'=H, R*=C(CHs)s, X=H; 6I: R'=H, R*=CHj,, X=Cl;

6m: R'=H, R*=CH,CHs, X=CI; 6n: R'=H, R*=CH,CH,CHs, X=Cl; 60: R'=H, R*=CH(CH3),, X=ClI

Scheme 1

1 ZR5i1E

1.1 BiIrEYRE R RIKISIFE
1.1.1 A%

A 4 B H LAY 6 Sk Wil OV, 15848
BIEAM S o p-NEREY) 4 RAL R INK, )5
RAEDT NS RN, A 2-HaHE-1,5- I A A2 b AT
). WEFCRWI, B U0 IR N L R S AT,
RN T B AL, ASSCUL H AR A 61 1 £ B R
B, AT 5700 7 6 & 4 A EAT T Rl
th, SR WK 1.

1B BRI EY 61 7= I ¢

Table 1 Effect of catalyst and solvent on the yield of the prod-
uct 61

Solvent Yield/%

M 1 LR, BAUK SRR A AT, 71 TR
NI, ZR 6L IR A 15.7%, fHAE At L
TAFAR A bGP, TR F IR R AR AL 77, 72
DMF H1 W I 7= 28 5 175(36.7%). 4220 18 & — Tl il ¢4 i
M2, WA se RIS S e i & RV, 40 A3 B
RIRBCR. T, ACERER TSR e IR AL ap-
ARG 4 5% 5K M 0 SN, WFFERNT, AR A
HFIS, £ DMF RN ™ 25 8 1 (30.1%),  FLEEAS IRV
FHIACR RN 4 1) 1 mol%, AL 7RI it F i, 61
(R B KA. AEFT 5 S AL R R, BREHIR I
HEAAE B 2E. GO TRt L, e b 8 170 R R iR
YEMEALF, DMF /RS i T HARE 54 6.

#2 (LA 6a—60 0775 0
Table 2 The yields of compounds 6a~60

0,
Entry é;jtalyst/mom Compd. Yield”/% |  Compd. Yield"/%

1 CH;0H 2. T5/40% 15.7 G
2 CeHg ZRIA0% 0’ 2; 22 6i ;gé
3 CH,CN LTR140% o’ 6¢ 31 'g 61]< 4 5
4 HOCH,CH,OH'  Z[/40% o’ od 308 ol 36.7
5 DMSO LR/I40% 0’ 6e 323 6m 34.5
6 DMF LT5/40% (Ce of 32'8 6n 30'5
7  CH;0H TR/ 1% e 6 34'1 60 26.3
8 CeH FEA /1% 0 6§ 326 .
9  HOCH,CH,OH’ #E491%/1% 0’ — — : .

i%%/lo/ ﬁlé d Reaction conditions: 8 h, reflux temperature, molar ratios of 4-aryl-4-oxo-
10 DMSO Ei%%& (] 8=z 2-crotonates (4) to catalyst (p-CH3CgH4SO3H): 2 & 1 or 5 : 1; Isolated yield.
11  DMF AL IR/1% 30.1¢
> DMF o A R /50% 367 1.1.2  FABAFAES AT

—he 23 d NS — NYAYAN

o O ke © L L o

o A ORI TR R A ¥ ;
! &&m I 19, o o {H(6) 8.04~6.85 &b HY L5 IR A IR Sc e, 43 AR 9 B

X .

16 G, SEAIR/ 1% o 8 M, 0 5.98~5.90 (Hy), 2.87 (Hy)~2.40 (Hp)Ab
17 DMF SREHIR/1% i P12 i, R ABX RGEIGIRAE, bt

“Reaction time: 8 h, reaction temperature: reflux temperature. ” Reaction tem-

perature: 130 °C. ¢ Isolated yield. ¢ Monitoried by TLC.
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10.0, 10.0, 3.0 Hz. 4k, CQQ) LI ITIZ% 5 6a~6g
1E 6 1.25~1.26 AbHEL—2H =i, S LBEHE T ALY
WL, B A5 50 7.0 He, 760 4.24~4. 12 (b £ &
U, Ky L BEHE A L RO, C2) AN [R] B S HAR 1)
Z& 25 6h~60 [ "H NMR i, 435 HEL CH; [0 3.71 (s)],
CH,CH,CH; [6 4.14~4.03 (m, OCH,), 1.69~1.61 (m,
CCH,C), 0.94 (t, J=7.5 Hz, CCH3)], CH(CH3),[6 5.10~
5.03 (m, OCH(C),), 1.26 (d, J=6.0 Hz, CCH3), 1.20 (d,
J=6.5, CCH)]H C(CH;); [0 1.45 (s, OC(CHy)s]HIW i
W, MR FIR LB AAAE. R IR B b, RRAE IR Wl
W23 93] 2 1730 (CO,)H 1610 (N=C) cm™'. MS (HRMS)
JICE TR S A R s 6 (AR AH A
1.2 BIFEYIRILEH K& H A R ALIE

E3EM N PEAERA VK ZBRVEMAL S B H bR
a6 i, 2k s E—FhEl =TI W), 7ERIE
WER, R A G B R, IF Ho O =P
(TLC M50, IAVHAENEEIL a3, JHEsd IR, 'H
NMR F1 HRMS LR HL XS ERATSHEA T 8P~
6h' 454 1).

Q
O
l‘\l (@]
H

Bl 1 &Y 6h' it o) Tt
Figure 1 Molecular structure of compound 6h’
12.1 &)= 4 6h' B il T A Sk g4
L) 6h' 9 R B 3C 4R 00 TR AR AL A L F (0) b
10.76 Kb — i, J& T AL T REHTH (CO—NH—C)
SR A LR, Sl H N B (CONH) AL 2 A A2 18

OH

AL, % o (EIRI AR S); 8 6 H A 8.02~6.85
W —H 9 M Z EE, & TR EAR N,
ANICHS B — AN (OCHC = O) Al 4 L 7. 3 1) g 4>
Z(CCH,C=0) il ABX R4, b 12 g, o145
A& 5.10, 3.72, 3.67. 6h'[R4L 4 M iE T AT = AR g
(3194.45, 1692.60, 1664.55 cm™ "), 437k N—H SRk
Y 5 DA 5 I 56 PR RO Ve o 4 R IS S Ak S 1)
4y FHEh 268.09737, L HASEY) .

mn ARG TR, (LAY 6hE T AL R, C2/e
BEE, 7N CieHisNOs, 70 T M, 267.27, bl
ZH: a=1.2650(2) nm, b=0.85292(16) nm, c=1.2685(2)
nm, a=90°, f=106.429(2)°, y=90°, ¥=1.3127(4) nm’,
D.=1.352 Mg/m’, Z=4, 1=0.094 mm~', F(000)=560,
e Jo — 8 R [1>20(1)], Ry =0.051, wR,=0.1182.

HH e AR 5 ) B (18 2) BL Rl A B8t w2, il = 4)
B — M EOS ORI — AR AR, I AR5
THEABIN(1)—H=0.89 nm, H---O(2)=2.01 nm, N---
0(2)=2.88(16) nm, N(1)—H:*-0(2)=167.3°]. tL&¥I1
L X ST A RGBS TR, 'H
NMR F1 HRMS )45 9t —%.

B2 oW eh it hh kgt
Figure 2 Crystal structure of compound 6h’
122 BAFMLE B3] M AR
HAnb &0 S B AL AL EE 4N Scheme 2 JT7R.

COOCH;3

CC
J / N%

Scheme 2
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W, ARIERN S o f- AR EY) 4 RAE T
IR, AL SR AR 4-5840-4-T5 FE-2-(2- R L 4R,
) TIRESF 4-56 4K -4-75 F5-2-(2- 2 Fk-4-F RS HL) TR
BE(S), %M EW 5 RIS 5 A IR RS B AR R
[z, BREIF=4) 6h', 24K 50+ b e ) v, A H
b & 6h, BN E IS
1.2.3 &) =4 R A

Al 6h 1 6h' IR SN Ky — X SE A IO . AIFSTER B,
BF=4) 6h' ¥ A 2 B2 BRI R . DA R ¥ 77
il R RV, @I 6h' Bk E =), {HYE DMF H
JUT-RA 6h' A, fE ke K. CNFH RV ¥
HAAL S 6a~60 74, HATDEM 6h'2Emk, KNV
TR B AN R AE Al e 4. WESas R0, £/
B, ZEHRE K. 2 4 MSEFIT o p- AL A
4 SR FIRMY AT DL AT R N, A2 R N AT B —
SEFLEE R, AEEIFEY eh' () N s T S AL, i
76 DMF " UAHR. 75— 520 R 35 02 I Sl 5, Ik
BEAT R A R ke R AR A, g T AR R = 4 1) S B
T

2 Zig

ASCNEARIR . T R B R, AR R4
oS- ANRFED) 4, J5#8 58RI E AR AR R )
NA KT HAsb &——1,5- KRR A8 6. WFRE
B, AERCE A 6 SR 6 IR RN — X B2
RV AR5 M0 1R 5 4 SO, DA RS SR 4 A 5]
DMF R 54 R T4 A5 4% 6 IR AE K, 1Mo LLUKTRS IR A f
7 FR AR A ) T-E= 4 6h' ¥ Ak k.

3 XEIHN
31 NEHIKH

X-4 UEG 7 5 S AR s 0 S A (R VT AR IE);
Vertex 70 FT-IR BZL 40306 v, KM KBr s il 1
4L ANt AVIIIS00Q Bruker #3RERIFLIRIL, CDCL,
DMSO-d, 7, MT-3 BTG E T xevo BLFTIEAY;
Waters 2998 40 HETitAX; 14 Bruk-APEX-1IX 54k
BRI varioELII 8 7T 2 /3 .

BT AR Y Jy oy B i, R 40 3R 75 FH & B v+
5.

3.2 2-fuUfEEEMR-1,5-FEFERLE 6 A
32,1 4-ZFHK4-FAR-2- T M BRA(3) 89 4 AR IE iR

i) 250 mL PUFIHE A A 50 mL CH,Cl,, B S 0~
—5 °C, A 32.0 g (242.6 mmol) /K AICLs, 8.0 g (81.6
mmol) [P ] J IR, Hidk Fi#n 81.6 mmol /4% 1,
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Whnsese)E, £ 0~—5 CFRMHIE 5 h, (51N,
ZEMFWE M 100 mL 3.5 mol/L HCL, #it4k 1 h, #4 /e ik {31
ANVKAKH, #E . SR R A R 3 KL, 3
TG R NayCOs Wi, &, pH N 7~8. #hid
PEFR 20, T R NIRRT pHER 1, 1T
LAY 3.

322 4 FH-A-BAR-2-T M BRBS (4) 44 A Al ik

LEREAT 4r K 2810 100 mL B JEFEHH N 28.6
mmol 3. 40 mL 2K, 15 mL &, 00 3 iR IR VEMHAL
F. NAEIA S h, IR RN, RN ES, N
F NaHCO; W 17511 pH {E N 7~8, #E o, MG
JK (30 mL X 2)ZE MR NaHCO; 2, IR &
ERAKFNZERAKVEA AR, ek MgSO, T, g, &
HFF IR 4.

4-75 Fe- 45 AR2- TIRIR AU T BR A BT 78 250
mL = HUFH A 45 mmol 54 3, 80 mL H K, JIA
&5 IG7K MgSOAFE WK AL, A 15 mL AUT BE, ke
SAF RTINS WRAER, EILBERE 24 h, ROV EEH G i
JE, FEINEA NaHCO; ¥ pH 4y 7~8. #E i, H
To/K LT#(40 mL X 2)A I NaHCO; J2, K I AN
Fr K FIZE K BEA NI, JEK MgSO, T4, TIE,
Wi, £330 EIIRY) 4- 77 F-4-58AR-2- T4 ABUT .
323 ALEh 6 6956 T ik 1(VA 6b A )

76 100 mL [FJEFEMF A 7.35 mmol 4, Jiil 40 mL
WA O L, FNA 0.80 g (7.35 mmol)AF & 2K
oy, Y0 0.18 g (2.94 mmol)UK LI, I rli, TLC M
TN ERE, 2930 h JEfs b v, FEENT o S8 s
) 6b, H45RZ IR, "H NMR, MS F17C 20 Hr il i k.
324 e 6 d9E ATy ik 2(vh 6b A H))

£ 100 mL [ L+ A 7.35 mmol 4, i1 40 mL
7% DMF $Hf#, I 0.80 g (7.35 mmol)3E 2k
ZE1, h10.32 g (1.84 mmol)Xf FZEREIR, AnFAn, TLC
s NV RERE, 29 8 h sk N, AN 40 mL K, M
LEEZ IFEBUKZ, % TLC Wil 2Bk 2R T &b 54 6
AR M1k, INTEK MgSO, T4, iLUE, W4ifs 51
EPIRY), ZAEENT SR 2L G Y 6b, ILEHE IR,
'H NMR, MS F170 2 5 i ifiiE.

G AL EY) 6a~6k I A 4 155 H R R 4)
IR LN 401, & 61~60 I )R E
b2l

2,3- A -4-(4- TR RO )-2- 2R HE-1,5-FOF AR
Zih(6a): KRB OE A, P2 21.3%. mp. 89~91 C; 'H
NMR (CDCls, 500 MHz) d: 7.99~6.91 (m, 8H, PhH),
5.93 (dd, J=3.0, 10.0 Hz, 1H, OCH), 4.24~4.12 (m, 2H,
OCH,), 3.88 (s, 3H, OCH;), 2.84 (dd, J=10.0, 15.5 Hz,

http://sioc-journal.cn/ 2125
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1H, CH), 2.49 (dd, J=3.0, 15.5 Hz, 1H, CH), 1.26 (t, J=
7.0, 3H, CCH3); IR (KBr) v: 1723.44, 1606.01 cm '; MS
(EL, 70 eV) m/z (%): 325.95 ((M+H]", 100.0). Anal. caled
for C1oH;9O4N: C 70.15, H 5.87, N 4.30; found C 70.14, H
5.89, N 4.31.

2,3- A AR H-2- LR HE-1,5- R IR A A Ak (6b):
WAL, P2 32.6%. mp. 72~74 ‘C; 'H NMR
(CDCls, 500 MHz) J: 8.03~6.93 (m, 9H, PhH), 5.97 (dd,
J=2.5, 10.0 Hz, 1H, OCH), 4.24~4.12 (m, 2H, OCH,),
2.86 (dd, J=10.5, 15.5 Hz, 1H, CH), 2.48 (dd, J=2.0,
16.0 Hz, 1H, CH), 1.26 (t, J=7.0 Hz, 3H, CCH;); IR
(KBr) v: 1727.57, 1615.27 cm'; MS (EI, 70 V) m/z (%):
296.20 ([M+H]", 100.0). Anal. caled for C;sH;;05N: C
73.18, H 5.77, N 4.75; found C 73.20, H 5.80, N 4.74.

2,3- A -A-(4- LA 2- TR HE-1,5- TR T A R I
#(6c): WA, P7E 31.8%. m.p. 98~100 C; 'H
NMR (CDCl;, 500 MHz) &: 7.29~6.92 (m, 8H, PhH),
5.95 (dd, J=3.0, 10.5 Hz, 1H, OCH), 4.24~4.12 (m, 2H,
OCH,), 2.84 (dd, J=10.0, 15.5 Hz, 1H, CH), 2.45 (dd, J=
3.0, 15.5 Hz, 1H, CH), 2.42 (s, 3H, PhCH3), 1.26 (t, J=7.0
Hz, 3H, CCHs); IR (KBr) v: 1723.44, 1609.78 cm™'; MS
(EL, 70 eV) m/z (%): 310.32 ((M+H] ", 100.0). Anal. caled
for C1oH,905N: C 73.76, H 6.17, N 4.50; found C 73.77, H
6.19, N 4.53.

2,3- A -4-(4- L FEIE I 2- 2 WEHE-1 5- T AR A AR
H(6d): WEEEFEA, P7E 30.8%. mp. 43~45 C; 'H
NMR (CDCls, 500 MHz) &: 7.94~6.91 (m, 8H, PhH),
5.94 (dd, J=3.0, 10.5 Hz, 1H, OCH), 4.24~4.12 (m, 2H,
OCH,), 2.84 (dd, J=10.0, 15.5 Hz, 1H, CH), 2.71 (q, J=
7.5 Hz, 2H, PhCH,), 2.46 (dd, J=3.0, 15.5 Hz, 1H, CH),
1.28~1.24 (m, 6H, CH;); IR (KBr) v: 1731.07, 1611.08
cm '; MS (EL 70 eV) m/z (%): 324.17 ((M-+H]", 100.0).
Anal. calcd for C,oH,O3N: C 74.26, H 6.52, N 4.31; found
C 74.28, H 6.55, N 4.33.

2,3- A A-(4- AT EE)-2- AR HE-1,5- R T A A
H(6e): FIOE A, 7% 32.3%. mp. 45~46 C; 'H
NMR (CDCl;, 500 MHz) §: 8.04~6.93 (m, 8H, PhH),
5.92 (dd, J=3.0, 10.0 Hz, 1H, OCH), 4.24~4.12 (m, 2H,
OCH,), 2.85 (dd, J=10.5, 16.0 Hz, 1H, CH), 2.44 (dd, J=
3.5, 15.5 Hz, 1H, CH), 1.26 (t, J=7.0 Hz, 3H, CCH,); IR
(KBr) v: 1726.04, 1606.01 cm™'; MS (EI, 70 eV) m/z (%):
314.28 (IM+H]", 100.0); HRMS-FAB calcd for CisgH,4-
O;NF [M+H]": 314.1188, found 314.1192.

2,3- A A-(4- AT HE)-2- TR HE-1,5- R T A R I
5 (6f): VR E K, 2K 32.8%. mp. 68~70 C; 'H

2126 http://sioc-journal.cn/
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NMR (CDCls, 500 MHz) &: 7.97~6.92 (m, 8H, PhH),
5.91 (dd, J=3.0, 10.0 Hz, 1H, OCH), 4.23~4.13 (m, 2H,
OCH,), 2.85 (dd, J=10.0, 16.0 Hz, 1H, CH), 2.43 (dd, J=
3.0, 15.5 Hz, 1H, CH), 1.26 (t, J=7.0 Hz, 3H, CCH3); IR
(KBr) v: 1732.55, 1613.21 cm™'; MS (EIL, 70 eV) m/z (%):
330.30 ((M+H]", 100.0). Anal. calcd for C;sH;,0sNCl: C
65.55, H 4.86, N 4.28; found C 65.56, H 4.89, N4.25.

2,3- A -4-(4-IRAC IR I )-2- 2 FRHE-1,5- A A A SR
#(6g): A, 7 F 34.1%. m.p. 100~101 C; 'H
NMR (CDCls, 500 MHz) J: 7.89~6.92 (m, 8H, PhH),
5.90 (dd, J=3.0, 10.0 Hz, 1H, OCH), 4.23~4.12 (m, 2H,
OCH,), 2.84 (dd, J=10.0, 15.5 Hz, 1H, CH), 2.43 (dd, J=
3.0, 15.5 Hz, 1H, CH), 1.26 (t, J=7.0 Hz, 3H, CCH3); IR
(KBr) v: 1732.26, 1612.39 cm™'; MS (EL 70 eV) m/z (%):
374.50 ((M+H]", 100.0). Anal. calcd for C,sH;cOsNBr: C
57.75,H 4.32, N 3.72; found C 57.77, H 4.31, N 3.74.

2,3- A -4- R HE-2- R RE-1,5- 2R IF A AU % 15 (6h):
WO E A, PP 32.6%. mp. 57~59 C; 'H NMR
(CDCls, 500 MHz) d: 8.02~6.93 (m, 9H, PhH), 5.97 (dd,
J=3.0, 10.0 Hz, 1H, OCH), 3.71 (s, 3H, OCH;), 2.87 (dd,
J=10.5, 15.5 Hz, 1H, CH), 2.48 (dd, J=3.0, 15.5 Hz, 1H,
CH); IR (KBr) v: 1724.20, 1612.40 cm™'; MS (EL 70 eV)
mlz (%): 282.11 ((M~+H]", 100.0). Anal. calcd for C,7H,s-
OsN: C 72.44, H 5.30, N 4.77; found C 72.58, H 5.37, N
4.98.

2,3- A -4- R 2- IE TN R R -1,5- R IS Uk L (61):
HE O, P25 30.1%. mp. 42~43 C; 'H NMR
(CDCls, 500 MHz) §: 8.03~6.92 (m, 9H, PhH), 5.97 (dd,
J=2.5, 10.5 Hz, 1H, OCH), 4.14~4.03 (m, 2H, OCH,),
2.87 (dd, J=10.5, 16.0 Hz, 1H, CH), 2.48 (dd, J=3.0,
15.5 Hz, 1H, CH), 1.69~1.61 (m, 2H, CCH,C), 0.94 (t,
J=17.5 Hz, 3H, CCH;); IR (KBr) v: 1730.00, 1614.30
cm '; MS (EL, 70 eV) m/z (%): 309.94 ((M+H]", 100.0).
Anal. calcd for C;oH;9O;N: C 73.97, H 6.43, N 4.55; found
C73.77,H6.19, N 4.53.

2,3- A4 AR SN TR 1,5- AR S R AR 5 (6)):
{0 [ AA, 77 % 24.6%. mp. 56~58 C; 'H NMR
(CDCls, 500 MHz) §: 8.02~6.91 (m, 9H, PhH), 5.95 (dd,
J=3.0, 10.0 Hz, 1H, OCH), 5.10 ~5.03 (m, 1H,
OCH(CHs),), 2.82 (dd, J=10.0, 15.5 Hz, 1H, CH), 2.45
(dd, J=3.0, 15.5 Hz, 1H, CH), 1.26 (d, J=6.0 Hz, 3H,
CCH3), 1.20 (d, J=6.5 Hz, 3H, CCHs); IR (KBr) v:
1722.30, 1616.20 cm ™ '; MS (EI, 70 eV) m/z (%): 310.06
(IM-+H]", 100.0). Anal. calcd for C;oH;00;sN: C 73.66, H
6.13, N 4.39; found C 73.77, H 6.19, N 4.53.
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2,3- A -4- 2R R 24 UT R 3 -1,5- 2R R AR 4R
H(6k): FEE, 775 4.5%. mp. 58~60 C; 'HNMR
(CDCls, 500 MHz) d: 8.02~6.92 (m, 9H, PhH), 5.92 (dd,
J=3.0, 10.5 Hz, 1H, OCH), 2.76 (dd, J=10.5, 16.0 Hz,
1H, CH), 2.40 (dd, J=3.5, 15.5 Hz, 1H, CH), 1.45 (s, 9H,
C(CHs);); IR (KBr) v: 1716.50, 1612.40 cm™'; MS (EI, 70
eV) m/z (%): 324.08 ((M+H]", 100.0). Anal. caled for
CaoH,03N: C 74.27, H 6.70, N 4.36; found C 74.28, H
6.55, N 4.33.

2,3- 4RI 2- AL -7- AR 1,5 DR I A A A
S (6l): RO AR, P2 36.7%. mp. 93~95 C; 'H
NMR (CDCl;, 500 MHz) &: 8.01~6.87 (m, 8H, PhH),
5.97 (dd, J=3.0, 10.0 Hz, 1H, OCH), 3.72 (s, 3H, OCHj3),
2.84 (dd, J=10.5, 16.0 Hz, 1H, CH), 2.48 (dd, J=3.0,
16.0 Hz, 1H, CH); IR (KBr) v: 1735.80, 1616.20 cm™'; MS
(EL 70 eV) m/z (%): 315.81 ((M+H]", 100.0). Anal. caled
for C;7H,405NCl: C 64.92, H 4.66, N 4.45; found C 64.67,
H 4.47,N 4.44.

2,3- A -4- IR HE2- LR L -T- AR 1,5- PR IR R A
H(6m): VR K, PEE 34.5%. mp. 76~77 C; 'H
NMR (CDCl;, 500 MHz) &: 8.01~6.87 (m, 8H, PhH),
5.97 (dd, J=3.0, 10.0 Hz, 1H, OCH), 4.24~4.12 (m, 2H,
OCH,), 2.82 (dd, J=10.0, 15.5 Hz, 1H, CH), 2.47 (dd, J=
3.0, 16.0 Hz, 1H, CH), 1.26 (t, J=7.0 Hz, 3H, CCH;); IR
(KBr) v: 1739.70, 1612.40 cm™'; HRMS-FAB calcd for
C,sH40sNCI [M-+H]": 330.08941, found 330.08970.

2,3- A -4- 2R -2- IE TN R 2 -7- AR 1,5- RO AU A
ZReE (6m): RICEO A, 7% 30.5%. mp. 48~49 C; 'H
NMR (CDCl;, 500 MHz) §: 8.03~6.86 (m, 8H, PhH),
5.98 (dd, J=3.0, 10.5 Hz, 1H, OCH), 4.14~4.03 (m, 2H,
OCH,), 2.84 (dd, J=10.0, 15.5 Hz, 1H, CH), 2.48 (dd, J=
3.0, 15.5 Hz, 1H, CH), 1.69~1.61 (m, 2H, CCH,C), 0.94
(t, J=7.5 Hz, 3H, CCH;); IR (KBr) v: 1728.10, 1616.20
cm s MS (EL, 70 eV) m/z (%): 343.83 (IM+H]", 100.0);
C1oH,505NCI: C 66.63, H 5.47, N 4.08; found C 66.38, H
5.28, N 4.07.

2,3- A -4- 2R FE-2- R N R 2 -7- AR 1,5 RO A
R (60): VR K, P7E 25.3%. mp. 51~52 C; 'H
NMR (CDCl;, 500 MHz) &: 8.02~6.85 (m, 8H, PhH),
5.96 (dd, J=2.5, 10.5 Hz, 1H, OCH), 5.09~5.04 (m, 1H,
CH(CHs),), 2.79 (dd, J=10.5, 15.5 Hz, 1H, CH), 2.45 (dd,
J=3.0, 15.5 Hz, 1H, CH), 1.26 (d, J=6.5 Hz, 3H, CCH,),
121 (d, J=6.5 Hz, 3H, CCH;); IR (KBr) v: 1724.20,
1612.40 cm™'; HRMS caled for CioH;305NCl: 344.10524,
found 344.10535.
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20K F I 1 -2 H-1,4- 2K I REIE -3(4H)- T (6h"): [
o E AR, 7% 63.3%. mp. 123~125 C; 'H NMR
(DMSO-ds, 500 MHz) d: 10.76 (s, 1H, NH), 8.02~6.85
(m, 9H, PhH), 5.10 (dd, J=4.5, 6.0 Hz, OCHCH,), 3.72
(dd, J=4.5, 18.0 Hz, 1H, CH,CO), 3.67 (dd, J=6.0, 18.0
Hz, 1H, CH,CO); IR (KBr) v: 3194.45, 1692.60, 1664.55
cm”'; HRMS caled for C;H;30;N: 268.09704, found
268.09737.
3.3 mIRGEHIHINE

PEHLU R /N R 0.48 mmX0.38 mmX0.20 mm [ 55
6h', K E T rigaku saturn 74X, Zo47 R LA R
AL Mo Ka $i54(A=0.071073 nm), KM o 77:H
i, 7F 298(2) KIJE T, 2.92°<0<<25.50° 7t [H Y e AE %L
P, WTIHIX —10<h<<15, —9<<k<<10, —15<X/<13
WAEE] 6495 M, P MIATH AL 2442 DN (Riw=
0.0299), F LRI T SHELXL 97 45K b B L #8v:
filt SR AR P /N IRy AT B IE, F BB
BN A AR T AR, BT A E SR T AR R % 17 7
HHRSHUEIE, AT 8BS AL
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