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Synthesis, Alkylation, Reduction and Acylation
of Halo-functionalized Isatins

Gao, Wentao™ Zhao, Pengbo Zhao, Binbin Li, Yang
(Institute of Superfine Chemicals, Bohai University, Jinzhou 121000)

Abstract In this paper, 4-haloanilines were first underwent the Sandmeyer reaction to give the corresponding
halo-functionalized isatins 3a~3¢, which were further alkylated at the nitrogen atom to give 4a~4o followed by in situ re-
duction using hydrazine hydrate to obtain the oxindole products 5a~50. Sa~50 were subjected to the acetylation reaction by
the treatment with acetic anhydride in the presence of a catalytic amount of N,N-dimethylaminopyridine to afford the interme-
diates of 2-acetoxy-3-acetylindoles, which were used in next step without further purifucation. Subsequently, the hydrolysis
reaction of the arising ester functions of the intermediates was carried out in tetrahydrofuran (THF) with the presence of 5%
aq. NaOH at room temperature to give the targeted compounds 6a~60. Some compounds synthesized are novel. Their struc-

tures were confirmed by "H NMR, "*C NMR, IR, MS and elemental analysis.
Keywords halo-functionalized isatin; reduction; alkylation; acetylation
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1 EESHL

1.1 XE5RF
$ 0 WRS-1B 0706 s A0 52 GRUE TH R R IE);

IR i Nicolet AVAR 360 FT-IR ! {d HLH-AR H 2T 403
JERETEI G ; B IR A K - Agilent]1100-400MHz

RURZREIEARAUN &, CDCls, DMSO-dg N ¥7, TMS
br; IR Agilent1100 5 il Al 5&; JC 2 M i
Elementar Vario EL €. AT H A2y ) R T &R 44T
Al B Ak A Al A% TR T VR R

12 [RELHER

PR BRI TR R 1 = 300
A 40 mL F7K, dEFETIIATCKEREREN(90.0 g), FF3)H
P A, N 20 mL (17K & 40 (0.06 mol) 7K %
W, SR SR I kAR % (1a~1¢) (0.04 mol). ¥ #h
F2(10 mL)FIZK(70 mL)ACHIEEM, BEAE R e AR AR L
T NHE P AR R IR . B S 0 R R P4 % (0.13
mol) [ 7K (40 mL). i Inse a4 85 C. H
TLC Wil e bR, 1.5~2.5 h a5 1 e v, 3 [ Ak 2
A H RS, s B, 159 20RO R €0 4.
FHKESE 5, Y13 2K A ER A (] 4.

] 60 CHLHMIIMER(1S mL) /b8 2 ko ftn
AR A B R TA4A0.02 mol), hiklsge s, S218 TR
290 °C, {R¥EL 30 min, S IEARH S AR R IR iR
A R, AR SRR, BIZEE N E A
65 mL /K1, vKiA ], MUK EAGL L, Ki# 1 h
Je, fhIE, AKVEE ZER R, B, R, Sk
JAHT ) %sn:f?uﬁlzun 3a~3c[VEliFIN (LR 4B8) - V(f
k=1 :

S-ﬁﬁﬁa‘(sa)z LU AR, 773K 80.5%. mup. 231.4~
232.8 ‘COCEMEN: 2% 74.2%, m.p. 226.0~229.0 C);
'H NMR (DMSO-ds, 400 MHz) &: 11.05 (s, 1H, NH),
7.34~7.54 (m, 2H, ArH), 6.92 (d, J=8.6 Hz, 1H, ArH).

5-FBELL(3b): HELE A, 73 78.6%. m.p. 236.7~
239.5 COCHEME™: 2% 77.3%, m.p. 237.8~239.1 °C).
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S-IREELL(3e): BRI R, 772 72.7%. m.p. 260.3~
260.8 CCCHME!: P2 70.0%, m.p. 258.9~260.2 C).

1.3 mRERLEENRE

H i 2 HUEELL(1 mmol)¥# T DMF (2 mL)H, ¥l
BURLLA, FEVKOKIBE AT N 28 A NaH (1
mmol), A KEHIRH, BWHAL LA, koK%
PRV 2 h 5, IIAREEAR (1.2 mmol) & ML FE
JR N AR ZR 88T 5 AR AR, TLC M I Y 2E R
SRNSE G, HEIIAKK = A KR ALt pive, TS
pH ZI5MME, flvE, BT, SRrEMN, HOmEES SE

UQ%HIII

1- L -5- S BE 41 (da): IRZL BB AE, T2 2 75.5%.
m.p. 157.5~158.1 ‘C; '"H NMR (CDCl;, 400 MHz) o:
7.03~7.08 (m, 2H, ArH), 6.58~6.60 (m, 1H, ArH), 2.98
(s, 3H, CH3); “C NMR (CDCl;, 100 MHz) &: 170.99,
167.97, 160.58, 124.63, 112.55, 112.31, 111.00, 109.97,
26.35; FT-IR (KBr) v: 1752, 1705 cm '; ESI-MS m/z:
180.0 [M+H]". Anal. caled for CoHFNO,: C 60.34, H
3.38, N 7.82; found C 60.45, H 3.44, N 7.72.

1-2FE-5-FBELL(4b): AL dhfR, 775 62.2%. m.p.
128.0~129.3 ‘C; 'H NMR (CDCls, 400 MHz) §: 7.22~
7.27 (m, 2H, ArH ), 6.79~6.83 (m, 1H, ArH), 3.66~3.76
(m, 2H, CH,), 1.24 (t, J=7.2 Hz, 3H); °*C NMR (CDCl,,
100 MHz) o6: 160.42, 157.98, 146.65, 124.70, 124.46,
112.70, 112.45, 111.13, 111.06, 35.05, 12.37; FT-IR (KBr)
v: 1754, 1707 cm™'; ESI-MS m/z: 194.0 [M+H]". Anal.
calcd for C,(HsFNO,: C 62.18, H 4.17, N 7.25; found C
62.24, H 4.25,N 7.12.

1-1F T HE-5- 5 e 40 (4e): Z0 0004k, 77 55.5%.
m.p. 75.5~77.6 "C; '"H NMR (CDCl;, 400 MHz) 6: 7.10~
7.35 (m, 2H, ArH), 6.70~6.88 (m, 1H, ArH), 3.65 (t, J=
7.3 Hz, 2H, CH,), 1.56~1.66 (m, 2H, CH,), 1.34 (dt, J=
7.5 Hz, 2H, CH,), 0.90 (t, J=6.7 Hz, 3H, CH;); °C NMR
(CDCLy, 100 MHz) §: 160.40, 157.95, 124.55, 118.10,
112.61, 112.37, 111.25, 109.99, 40.10, 29.15, 20.09, 13.65;
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FT-IR (KBr) v: 1752, 1702 cm™'; ESI-MS m/z: 222.0 [M+
H]". Anal. caled for C;,H;,FNO,: C 65.15, H 5.47, N 6.33;
found C 65.23, H 5.56, N 6.18.

1 2E-5- g0 EELr(4d): 20k, 77% 82.4%. mup.
133.1~1342 COCHRAE: % 80.0%, m.p. 130.0~
133.0 C); '"H NMR (CDCls, 400 MHz) 6: 7.29~7.36 (m,
6H, ArH), 7.15~7.20 (m, 1H, ArH), 6.70~6.73 (m, 1H,
ArH), 4.91 (s, 2H, CH,); *C NMR (CDCl;, 100 MHz) ¢:
166.14, 163.69, 152.32, 139.70, 134.73, 133.90, 132.97,
130.36, 130.12, 118.17, 117.92, 117.84, 117.77, 49.76;
FT-IR (KBr) v: 1755, 1708 cm ™ '; ESI-MS m/z: 256.0 [M—+
H]". Anal. caled for C;sH;(FNO,: C 70.58, H 3.95, N 5.49;
found C 70.64, H 4.05, N 5.63.

1-0F G0 FE -5- G BE 40 (de): B0 0 db ik, 77
90.1%. m.p. 155.2~156.1 ‘C; '"H NMR (CDCl;, 400
MHz) §: 7.32 (d, J=8.5 Hz, 2H, ArH), 7.14~7.29 (m, 4H,
ArH), 6.68 (d, J=8.6 Hz, 1H, ArH), 4.88 (s, 2H, CH,); "*C
NMR (CDClL;, 100 MHz) §: 205.69, 139.87, 138.23,
134.95, 134.36, 130.41, 130.23, 118.36, 118.13, 117.62,
117.55, 98.20, 49.13; FT-IR (KBr) v: 1758, 1710 cm ';
ESI-MS  m/z: 290.0 [M + H] " . Anal. caled for
CsHoCIFNO,: C 62.19, H 3.13, N 4.84; found C 62.24, H
3.21, N 4.64.

1-FAJE-5- G BT 4L (4f): 20k, 7% 90.5%. m.p.
135.9~136.5 ‘C; '"H NMR (CDCls, 400 MHz) §: 7.48~
7.52 (m, 2H, ArH), 6.82 (d, J=8.1 Hz, 1H, ArH), 3.19 (s,
3H, CH;); *C NMR (CDCl;, 100 MHz) ¢: 180.52, 155.81,
147.83, 135.95, 127.78, 123.29, 116.31, 109.46, 24.55;
FT-IR (KBr) v: 1751, 1709 cm™'; ESI-MS m/z: 196.0 [M—+
H]". Anal. calcd for CoH¢CINO,: C 55.26, H 3.09, N 7.16;
found C 55.32, H 3.12, N 7.02.

1-LHE-5-5BE 4 (4g): LA 80A, 7% 95.4%. m.p.
135.9~136.5 ‘C; "H NMR (CDCl;, 400 MHz) 8: 7.50 (s,
2H, ArH), 6.82 (d, J=8.8 Hz, 1H, ArH), 3.72 (dd, J=17.1,
14.4 Hz, 2H, CH,), 1.24 (t, J=7.2 Hz, 3H, CH;); "C NMR
(CDCl;, 100 MHz) o: 182.65, 157.27, 148.87, 137.66,
129.43, 125.40, 118.39, 111.27, 35.12, 12.44; FT-IR (KBr)
v: 1753, 1712 em™'; ESI-MS m/z: 209.0 [M+H]". Anal.
calcd for C;(HgCINO,: C 57.30, H 3.85 N 6.68; found C
57.41, H3.94,N 6.54.

1-1E T 56-5-G(BE 40 (4h): 208 fh ik, =% 75.5%.
m.p. 78.4~80.0 ‘C; 'H NMR (CDCl;, 400 MHz) ¢: 7.98
(d, J=7.1 Hz, 2H, ArH), 7.30 (d, J=8.7 Hz, 1H, ArH),
4.15 (t, J=7.2 Hz, 2H, ArH), 2.05~2.15 (m, 2H, CH,),
1.84 (dt, J=7.4, 14.9 Hz, 2H, CH,), 1.40 (t, J=7.3 Hz,
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3H, CH,); °C NMR (CDCl;, 100 MHz) 6: 180.81, 155.73,
147.45, 135.82, 127.55, 123.50, 123.44, 109.64, 38.32,
27.34, 18.26, 11.82; FT-IR (KBr) v: 1756, 1707 cm ';
ESI-MS m/z: 238.0 [M+H]". Anal. caled for C;,H;,Cl-
NO,: C 60.64, H 5.09, N 5.89; found C 60.73, H 5.12, N
5.75.

1R 3E-5-GUHEL (4h): A dh ik, 7% 94.1%. m.p.
141.9~142.5 ‘C; '"H NMR (CDCls, 400 MHz) d: 7.63 (s,
1H, ArH), 7.50 (s, 1H, ArH), 7.24 (s, 5H, ArH), 6.60 (s,
1H, ArH), 4.85 (s, 2H, CH,); '*C NMR (CDCls, 100 MHz)
5: 182.24, 157.68, 150.69, 148.89, 137.66, 133.99, 129.71,
129.13, 128.32, 127.37, 125.28, 118.38, 112.31, 109.98,
44.15; FT-IR (KBr) v: 1760, 1701 cm'; ESI-MS m/z:
272.0 [M—|—H]+. Anal. caled for C;sH;(CINO,: C 66.31, H
3.71, N 5.16; found C 66.38, H 3.82, N 5.01.

105 BE 40.(4f): 200k, P2 97.5%.
m.p. 188.8~189.6 ‘C; '"H NMR (CDCl;, 400 MHz) ¢:
7.51 (s, 1H, ArH), 7.39 (d, J=8.2 Hz, 1H, ArH), 7.26 (d,
J=17.8 Hz, 2H, ArH), 7.19 (d, J=7.6 Hz, 2H, ArH), 6.63
(d, J=8.3 Hz, 1H, ArH), 4.83 (s, 2H, CH,); *C NMR
(CDCl;, 100 MHz) o: 180.15, 155.82, 146.73, 135.90,
132.46, 130.71, 128.10, 127.52, 126.94, 123.65, 116.63,
110.27, 41.70; FT-IR (KBr) v: 1756, 1703 ¢cm™'; ESI-MS
m/z: 307.0 [M+H]". Anal. caled for C;sHyCILNO,: C
58.85, H 2.96, N 4.58; found C 58.90, H2.97, N 4.41.

1- L5 R BT L0 (4K): 206000, 77 90.1%. m.p.
172.7~174.2 ‘C; '"H NMR (CDCls, 400 MHz) §: 7.63~
7.66 (m, 2H, ArH), 6.75 (d, J=8.2 Hz, 1H, ArH), 3.19 (s,
3H, CH,); °C NMR (CDCl;, 100 MHz) 6: 180.66, 155.64,
148.27, 138.78, 126.17, 116.68, 114.82, 109.83, 24.57;
FT-IR (KBr) v: 1762, 1714 cm™'; ESI-MS m/z: 241.0 [M+
H]". Anal. calcd for CoHgBrNO,: C 45.03, H 2.52, N 5.83;
found C 45.13, H 2.53, N 5.64.

1- -5 IEELL(AN): 20 ik, 7% 83.6%. m.p.
147.6 ~ 1492 C (SCHERE ™ % 50.0%); '"H NMR
(CDCls, 400 MHz) d: 7.64 (d, J=9.3 Hz, 2H, ArH), 6.77
(d, J=8.1 Hz, 1H, ArH), 3.71 (q, J=6.9 Hz, 2H, CH,),
1.24 (t, J=7.0 Hz, 3H, CH3); *C NMR (CDCl;, 100 MHz)
5: 180.69, 155.27, 147.49, 138.75, 126.34, 116.89, 114.58,
109.92, 33.29, 10.60; FT-IR (KBr) v: 1763, 1712 cm™';
ESI-MS m/z: 255.0 [M+H]+. Anal. calcd for C;(HgBrNO,:
C47.27,H3.17,N 5.51; found C 47.33, H3.21, N 5.43.

1-1F T 3K -5- 0240 (4m): 2010504k, 77 % 86.7%.
m.p. 95.9~96.4 ‘C; '"H NMR (CDCls, 400 MHz) J: 7.63
(s, 2H, ArH), 6.77 (s, 1H, ArH), 3.65 (s, 2H, CH,), 1.60 (s,
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2H, CH,), 1.34 (s, 2H, CH,), 1.18 (s, 2H, CH,), 0.90 (s,
3H, CH;); "C NMR (CDCly, 100 MHz) ¢6: 180.64,
155.54, 147.89, 138.66, 126.30, 116.86, 114.55, 110.05,
38.31, 27.50, 18.26, 11.82; FT-IR (KBr) v: 1756, 1716
em”'; ESI-MS m/z: 283.0 [M+H] . Anal. caled for
C1,H,BrNO,: C 51.09, H 4.29, N 4.96; found C 51.12, H
4.35,N 4.78.

135 EE LT (dn): 208K, 775 90.2%. m.p.
153.4~155.3 ‘C; '"H NMR (CDCls, 400 MHz) §: 7.63 (s,
1H, ArH), 7.50 (s, 1H, ArH), 7.24 (s, 5H, ArH), 6.60 (s,
1H, ArH), 4.85 (s, 2H, CH,); *C NMR (CDCls, 100 MHz)
5: 182.06, 157.49, 149.33, 140.56, 133.84, 129.13, 128.92,
128.33, 128.14, 127.36, 127.15, 118.78, 116.75, 112.70,
44.14; FT-IR (KBr) v: 1755, 1710 cm '; ESI-MS m/z:
317.0 [M+H]". Anal. caled for C;sH,,BrNO,: C 56.99, H
3.19, N 4.43; found C 57.04, H 3.23, N 4.28.

1-AF G L5 IR BT LD (do): 200 Ak, P2 70.3%.
m.p. 207.7~208.2 “C; 'H NMR (400 MHz, CDCl3) ¢:
7.66 (s, 1H, ArH), 7.54 (d, J=8.3 Hz, 1H, ArH), 7.26 (d,
J=8.2 Hz, 2H, ArH), 7.18 (d, J=8.0 Hz, 2H, ArH), 6.58
(d, J=8.3 Hz, 1H, ArH), 4.82 (s, 2H, CH,); C NMR (100
MHz, CDCl3) d: 179.97, 147.17, 138.76, 132.49, 130.66,
127.53, 126.93, 116.97, 115.14, 110.65, 41.69; FT-IR
(KBr) v: 1757, 1712 cm™'; ESI-MS m/z: 351.0 [M+H]".
Anal. calcd for CsHyBrCINO,: C 51.39, H 2.59, N 4.00;
found C 51.43, H 2.65, N 3.87.

1.4 N-BREMRERLLRERY

1-B e -5- s ARBEZL(1 mmol)iE T 85% /K& k(1.5
mL)H, 75 150 C RMSAT TR RN, TLC bl ke iy
HERE, NG EHBIMAVKK, 75 pH E558 M, Hr
WD L HuE . TIRAR™ 5, H OREE 4 51T 24l
il

1-FHBE-5- U5 | Wk I (Sa): 2 (i dE, =% 82.5%.
m.p. 129.6~130 ‘C; '"H NMR (400 MHz, CDCl;) 6: 7.03
(d, J=3.7 Hz, 2H, ArH), 6.62~6.67 (m, 1H, ArH), 3.21
(s, 2H, CH,) 2.98 (s, 3H, CH3); *C NMR (CDCl;, 100
MHz) d: 170.72, 153.08, 129.77, 116.14, 114.60, 110.50,
108.96, 38.10, 28.42; FT-IR (KBr) v: 1705 cm™'; ESI-MS
m/z: 166.0 [M+H]". Anal. calcd for CoHgFNO: C 65.45, H
4.88, N 8.48; found C 65.45, H 4.88, N 8.48.

1- £ 3E-5- G55 W (Sb): K o db s, =3 73.2%.
m.p. 113.0~113.4 “C; '"H NMR (CDCl;, 400 MHz) o:
6.88~6.94 (m, 2H, ArH), 6.66~6.69 (m, 1H, ArH),
3.62~3.74 (m, 2H, CH,), 3.44 (s, 2H, CH,), 1.18 (t, J=
7.2 Hz, 3H, CH;); °C NMR (CDCls, 100 MHz) d: 173.15,
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159.02, 113.02, 112.79, 111.71, 111.46, 107.40, 35.01,
33.72, 11.53; FT-IR (KBr) v: 1703 cm ' ESI-MS m/z:
180.0 [M+H]". Anal. caled for C;oH;;FNO: C 67.03, H
5.62, N 7.82; found C 67.13, H 5.73 , N 7.67.

1-1F ] 3E-5- 55 WEAR (Se): A (A, 7% 80.2%.
m.p. 37.9~38.2 “C; '"H NMR (CDCls, 400 MHz) J: 6.93
(dd, J=18.2, 8.6 Hz, 2H, ArH), 6.70 (d, J=3.6 Hz, 1H,
ArH), 3.64 (t, J=6.4 Hz, 2H, CH,), 3.46 (s, 2H, CH,),
1.51~1.70 (m, 2H, CH,), 1.25~1.43 (m, 2H, CH,), 0.91
(t, J=7.3 Hz, 3H, CH,); C NMR (CDCl;, 100 MHz)
174.42, 160.00, 157.62, 140.56, 126.18, 113.87, 112.51,
108.56, 39.86, 35.95, 29.37, 20.15, 13.72; FT-IR (KBr) v:
1708 cm™'; ESI-MS m/z: 208.0 [M~+H]". Anal. calcd for
C1,H,FNO: C 69.55, H 6.81, N 6.76; found C 69.67, H
6.94, N 6.58.

1= HE-5- G| (5d): KB AR, % 81.2%.
m.p. 76.5~77.1 C; '"H NMR (CDCl;, 400 MHz) o:
7.18~7.26 (m, 5H, ArH), 6.92 (d, J=7.7 Hz, 1H, ArH),
6.78 (t, J=8.8 Hz, 1H, ArH), 6.53 (dd, J=8.1, 3.8 Hz, 1H,
ArH), 4.82 (s, 2H, CH,), 3.54 (s, 2H, CH,); “C NMR
(CDCL, 100 MHz) §: 174.65, 160.20, 140.17, 135.53,
128.80, 127.71, 127.28, 114.12, 113.89, 112.65, 112.41,
109.47, 109.39, 43.85, 36.00; FT-IR (KBr) v: 1706 cm™';
ESI-MS m/z: 242.0 [M—+H]". Anal. caled for C;,H,4,FNO:
C 69.55, H 6.81, N 6.76; found C 69.67, H 6.92, N 6.54.

1- 06 SR JE-5- 505 | WR Wid (See): R 2 (5 [ 44, 77
92.6%. m.p. 133.5~1342 ‘C; 'H NMR (CDCl;, 400
MHz) d: 7.30~7.07 (m, 6H, ArH), 6.94 (d, J=4.1 Hz, 1H,
ArH), 4.88 (t, J=9.9 Hz, 2H, CH,), 4.79 (s, 2H, CH,), 3.55
(s, 2H, CH,); *C NMR (CDCl;, 100 MHz) J: 169.86,
155.53, 135.11, 129.31, 128.83, 124.24, 123.93, 121.22,
109.45, 109.21, 108.06, 107.81, 104.55, 38.48, 31.20;
FT-IR (KBr) v: 1702 cm™'; ESI-MS m/z: 276.0 [M+H]".
Anal. calcd for C;sH;CIFNO: C 65.35, H 4.02, N 5.08;
found C 65.45, H4.21, N 4.89.

1- F -5 UM W I (5): 3% (0 [ A4, 72 R 84.0%.
m.p. 120.6~121.5 “C; 'H NMR (CDCl;, 400 MHz) o:
7.20 (d, J=8.6 Hz, 2H, ArH), 6.70 (d, J=8.2 Hz, 1H,
ArH), 3.48 (s, 2H, CH,), 3.17 (s, 3H, CH;); “C NMR
(CDCL,, 100 MHz) §: 174.40, 143.72, 127.78, 127.62,
126.01, 124.74, 108.85, 35.61, 26.27; FT-IR (KBr) v: 1710
cm '; ESI-MS m/z: 182.0 [M—+H]". Anal. caled for
CoHsCINO: C 59.52, H 4.44, N 7.71; found C 59.63, H
4.52,N 7.41.

1- £ 3E-5- G0 M| Wk (Sg): K L didE, =% 86.1%.
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m.p. 120.6~121.5 °‘C; '"H NMR (CDCl;, 400 MHz) ¢:
7.17 (d, J=10.4 Hz, 2H, ArH), 6.69 (d, J=10.1 Hz, 1H,
ArH), 3.68 (q, J=6.9 Hz, 2H, CH,), 3.45 (d, J=13.4 Hz,
2H, CH,), 1.18 (t, J=7.0 Hz, 3H, CHs); *C NMR (CDCl;,
100 MHz) 6: 174.03, 142.81, 127.70, 127.40, 126.31,
124.92, 108.94, 35.70, 34.76, 12.56; FT-IR (KBr) v: 1705
em”'; ESI-MS m/z: 196.0 [M+H] . Anal. caled for
CioHoCINO: C 61.39, H 5.15, N 7.16; found C 61.51, H
5.23, N 7.03.

1-1F 17 3 -5- U1 e [ (Sh): 328 3% €8 5 44, 7= %
76.2%. m.p. 52.0~52.3 ‘C; '"H NMR (CDCl;, 400 MHz)
5:7.20 (s, 2H, ArH), 6.75 (s, 1H, ArH), 3.67 (d, J=6.9 Hz,
2H, CH,), 3.49 (s, 2H, CH,), 1.62 (dd, J=6.9, 13.8 Hz,
2H, CH,), 1.35 (dd, J=7.1, 14.3 Hz, 2H, CH,), 0.97~0.88
(m, 3H, CH;); ®C NMR (CDCl;, 100 MHz) §: 174.26,
143.21, 127.68, 127.38, 126.25, 124.87, 108.95, 39.91,
35.67, 29.39, 20.17, 13.74; FT-IR (KBr) v: 1703 cm ';
ESI-MS m/z: 224.0 [M+H]". Anal. calcd for C;,H;4CINO:
C 64.43,H 6.31, N 6.26; found C 64.57, H 6.41, N 6.03.

-9 28 -5- UG R I (Si): v B [l 44, F= % 85.1%.
m.p. 102.6~104.3 CCCHRE"™: 73 76.0%); 'H NMR
(CDCls, 400 MHz) d: 7.48~7.11 (m, 6H, ArH), 7.06 (d,
J=8.3 Hz, 1H, ArH), 6.54 (d, J=8.4 Hz, 1H, ArH), 4.83
(s, 2H, CH,), 3.55 (s, 2H, CH,); "*C NMR (CDCl;, 100
MHz) 6: 173.46, 158.05, 141.75, 134.35, 127.80, 126.73,
126.24, 125.01, 123.83, 108.88, 97.51, 94.6, 94.31, 42.79,
34.62; FT-IR (KBr) v: 1709 cm™'; ESI-MS m/z: 258.0
[M+H]". Anal. caled for C;sH;,CINO: C 69.91, H 4.69, N
5.43; found C 69.98, H 4.74, N 5.23.

1- 0 &R 2 -5- Um0 DR I (S5): A Bk ok,
83.3%. m.p. 161.3~161.8 C; 'H NMR (CDCls;, 400
MHz) d: 7.32~7.08 (m, 6H, ArH), 6.54 (d, J/=8.3 Hz, 1H,
ArH), 4.80 (s, 2H, CH,), 3.52 (s, 2H, CH,); *C NMR
(CDCly, 100 MHz) §: 174.46, 142.78, 135.38, 128.82,
127.74, 127.26, 126.03, 124.85, 109.96, 109.89, 43.81,
35.63; FT-IR (KBr) v: 1703 cm™'; ESI-MS m/z: 293.0
[M+H]". Anal. caled for C;sH;;,CLNO: C 61.67, H 3.79,
N 4.79; found C 61.77, H 3.85, N 4.59.

1- L -5 R s i (SK): 1A {4 i A, 72 % 88.7%.
m.p. 134.4~134.5 CCCEAE": 7% 95.0%); 'H NMR
(CDCls, 400 MHz) 6: 7.38~7.25 (m, 2H, ArH), 6.62 (d,
J=8.1 Hz, 1H, ArH), 3.45 (s, 2H, CH,), 3.12 (s, 3H, CH;);
C NMR (CDCl;, 100 MHz) 6: 172.49, 142.38, 128.88,
125.63, 124.58, 113.09, 107.56, 33.70, 24.44; FT-IR (KBr)
v: 1711 cm™'; ESI-MS m/z: 227.0 [M+H]". Anal. caled
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for CoHgBrNO: C 47.82, H 3.57, N 6.20; found C 47.87, H
3.68, N 6.04.

1- £ HE-5- YRI5 e i (S1): 9% s (L A4, 74 85.2%.
m.p. 109.4~110.7 CCCEAE!"™: 7% 59.0%); 'H NMR
(CDCl3, 400 MHz) ¢0: 7.20~7.38 (m, 2H, ArH), 6.64 (d,
J=28.2 Hz, 1H, ArH), 3.67 (dd, /=7.1, 14.3 Hz, 2H, CH,),
3.44 (s, 2H, CH,), 1.18 (t, J=7.1 Hz, 3H); “C NMR
(CDCl;, 100 MHz) ¢: 172.10, 141.47, 128.79, 125.85,
124.88, 112.83, 107.65, 33.79, 32.92, 10.73; FT-IR (KBr)
v: 1705 cm™'; ESI-MS m/z: 241.0 [M+H]". Anal. calcd
for C;o,H,(BrNO: C 50.02, H 4.20, N 5.83; found C 50.12,
H4.27,N 5.64.

1-1F T 3k -5- S W Wk ] (Sm): 9% 0 €0 0 1A, 72 oK
86.0%. m.p. 58.1~58.2 C; 'H NMR (CDCl;, 400 MHz)
0: 7.30 (d, J/=12.7 Hz, 2H, ArH), 6.63 (d, /=8.2 Hz, 1H,
ArH), 3.60 (t, J/=7.3 Hz, 2H, CH,), 3.44 (s, 2H, CH,),
1.49~1.60 (m, 2H, CH,), 1.23~1.35 (m, 2H), 0.87 (t, J=
7.3 Hz, 3H, CH;); °C NMR (CDCl;5, 100 MHz) o: 172.38,
141.86, 128.75, 125.79, 124.82, 112.85, 107.81, 38.04,
33.72, 27.54, 18.34, 11.92; FT-IR (KBr) v: 1703 cm ';
ESI-MS m/z: 267.0 [M+H]+. Anal. calcd for C,H 4BrNO:
C 53.75,H 5.26, N 5.22; found C 53.86, H 5.35, N 5.25.

1--R 3-S5 JRI I (Sm): KRR, 7% 80.5%.
m.p. 125.9~126.7 ‘C; 'H NMR (CDCl;, 400 MHz) ¢:
7.10~7.38 (m, 7H, ArH), 6.49 (d, /=8.3 Hz, 1H, ArH),
4.81 (s, 2H, CH,), 3.53 (s, 2H, CH,); “C NMR (CDCl;,
100 MHz) ¢J: 172.53, 141.44, 133.53, 128.82, 127.01,
125.95, 125.80, 125.45, 124.62, 113.21, 108.60, 41.96,
33.72; FT-IR (KBr) v: 1702 cm™'; ESI-MS m/z: 303.0
[M+H]+. Anal. calcd for C;sH,BrNO: C 59.62, H 4.00, N
4.64; found C 59.74, H4.12, N 4.26.

156 G0 JE -5 SR 5T R T (S0): ¥R B0 €4 fi A, 7= %6
83.2%. m.p. 185.9~187.2 C; '"H NMR (CDCl;, 400
MHz) ¢: 7.30 (s, 1H, ArH), 7.20 (s, 3H, ArH), 7.15 (s, 2H,
ArH), 6.47 (d, J=8.1 Hz, 1H, ArH), 4.78 (s, 2H, CH,),
3.55 (s, 2H, CH,); *C NMR (CDCls, 100 MHz) d: 172.50,
141.13, 132.05, 131.82, 128.88, 127.20, 126.84, 125.94,
125.88, 113.40, 108.44, 108.38, 41.33, 33.67; FT-IR (KBr)
v: 1707 cm™'; ESI-MS m/z: 337.0 [M-+H]". Anal. calcd
for C;sH;;BrCINO: C 53.52, H 3.29, N 4.16; found C
53.62,H3.33, N 4.01.

1.5 N-)2E pq (M| WR R Z B AL e [

B N-JEHE-5- s AC G (1 mmol) ¥ T LR T (1.5
mL)H, A 4-HEIEMLE(DMAP) (0.01 mmol),
I 4 OB S YRS IV I 2R =R S K, B DT &
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Hhog. TERA RN =, AR5 T VUSRI (5 mL)H,
TN BN 5%0 NaOH ¥WK(5 mL), KRN 12
h, SO EESRE BN VKK, Y R AR R R
W 20 BB AR R K B UTTE, g, TR IR ™=
SRE T B AT Ali =Y 3- LB 108 - 2-FR 05
XA IR AT A= 4.

3- L HE-1- A2 R AR5 U Wk (6a): T AR (A )
K, FEH 65%. mp. 141.1~141.9 “C; '"H NMR (CDCl,,
400 MHz) 6: 13.68 (s, 1H, OH), 7.00 (d, J=9.0 Hz, 1H,
ArH), 6.85 (t, J=8.9 Hz, 1H, ArH), 6.77 (dd, J=4.4, 8.5
Hz, 1H, ArH), 3.26 (s, 3H, CH,), 2.36 (s, 3H, CH;); *C
NMR (CDCl;, 100 MHz) J: 170.95, 160.26, 157.90,
111.45, 111.21, 108.66, 108.57, 107.33, 107.07, 25.80,
20.28; FT-IR (KBr) v: 3072, 2935, 1663 cm '; ESI-MS
m/z: 208.0 [M+H]+. Anal. calcd for C;{H;(FNO,: C 63.76,
H 4.86, N 6.76; found C 63.80, H 4.89, N 6.64.

3- LM HE-1- £ FE-2-FE FE-5- TN Wk (6b): 4T £ ] 4 :
FEE57%. mp 93.9~94.5 ‘C; 'H NMR (CDCls, 400
MHz,) 6: 13.57 (s, 1H, OH), 7.05 (d, J=9.1 Hz, 1H, ArH),
6.92~6.81 (m, 2H, ArH), 3.86 (q, J=7.3 Hz, 2H, CH,),
240 (d, J=1.8 Hz, 3H, CHj), 1.28 (t, J=6.4 Hz, 3H,
CH;); *C NMR (CDCl;, 100 MHz) ¢: 174.25, 160.10,
157.74, 111.35, 111.11, 108.77, 108.69, 107.42, 107.16,
34.40, 20.31, 13.19; FT-IR (KBr) v: 3100, 2976, 1664
em”'; ESI-MS m/z: 222.0 [M+H] . Anal. caled for
C1,H,FNO,: C 65.15, H 5.47, N 6.33; found C 65.23, H
5.54, N 6.43.

3- LR HE-1-1E T -2 08 5E-5- G Wk (6¢c): SE4L (0
&, P& 42%. mp. 79.4~81.2 ‘C; 'H NMR (CDCl,,
400 MHz,) §: 13.69 (s, 1H, OH), 7.00 (d, J=9.1 Hz, 1H,
ArH), 6.68~6.92 (m, 2H, ArH), 3.74 (t, J=7.1 Hz, 2H,
CH,), 2.35 (s, 3H, CH;), 1.55~1.68 (m, 2H, CH,), 1.30
(dd, J=7.4, 14.7 Hz, 2H, CH,), 0.88 (t, J=7.3 Hz, 3H,
CH;); *C NMR (CDCl;, 100 MHz) ¢: 174.29, 160.09,
157.73, 111.32, 111.08, 108.96, 108.87, 107.35, 107.09,
39.50, 29.98, 20.34, 20.15, 13.72; FT-IR (KBr) v: 3066,
2960, 1654 cm '; ESI-MS m/z: 250.0 [M+H]". Anal.
calcd for C4H (FNO,: C 67.45, H 6.47, N 5.62; found C
67.53,H 6.57, N 5.53.

3- - 1R L 2- R L -5 UM | W (6d): 4% (5 [ 4,
FEE 67%. mp. 101.0~102.3 C; '"H NMR (DMSO-dq,
400 MHz) &: 12.15 (s, 1H, OH), 7.46 (d, J=8.1 Hz, 1H,
ArH), 7.28 (td, J=7.3, 14.5 Hz, 5H, ArH), 6.83 (d, J=7.8
Hz, 2H, ArH), 4.95 (s, 2H, CH,), 2.64 (s, 3H, CH3); "*C
NMR (DMSO-ds, 100 MHz) d: 172.85, 159.56, 157.26,
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137.81, 134.16, 128.97, 127.76, 127.67, 124.61, 110.78,
109.01, 108.35, 42.65, 19.58; FT-IR (KBr) v: 3030, 2976,
1664 cm™'; ESI-MS m/z: 284.0 [M+H]". Anal. calcd for
C,7H,FNO,: C 72.07, H 4.98, N 4.94; found C 72.15, H
5.04, N 4.86.

3- LM H - 1- 0 G e -2- 3 L -5- I W (6e): 25
¥, % 80%. m.p. 291.4~292.6 ‘C; 'H NMR (DMSO-
de, 400 MHz) 6: 12.10 (s, 1H, OH), 7.49 (s, 1H, ArH), 7.42
(s, 2H, ArH), 7.33 (s, 2H, ArH), 6.88 (s, 2H, ArH), 4.99 (s,
2H, CH,), 2.67 (s, 3H, CHs); °C NMR (DMSO-d,, 100
MHz) 6: 180.25, 159.63, 156.41, 136.81, 133.94, 132.12,
129.49, 128.95, 110.79, 109.98, 109.25, 108.26, 41.98,
19.25; FT-IR (KBr) v: 3089, 2950, 1662 cm '; ESI-MS
m/z: 318.0 [M+H]". Anal. caled for C;;H;;CIFNO,: C
64.26, H 4.12, N 4.41; found C 64.36, H 4.25, N 4.53.

3- LW -1 -2 F -5 S I (6): K 1A 2L i 1K,
FEH 45%. m.p. 119.0~120.8 ‘C; 'H NMR (CDCls, 400
MHz,) 6: 13.52 (s, 1H, OH), 7.24 (s, 1H, ArH), 7.11 (d,
J=8.1 Hz, 1H, ArH), 6.78 (d, J=8.3 Hz, 1H, ArH), 3.26
(s, 3H, CHj), 2.38 (s, 3H, CH;); *C NMR (CDCls, 100
MHz) 6: 174.22, 170.80, 137.18, 127.53, 124.83, 123.58,
119.68, 109.12, 102.47, 101.18, 25.79, 20.42; FT-IR (KBr)
v: 2955, 1670 cm™'; ESI-MS m/z: 224.0 [M+H]". Anal.
caled for C;;H;(CINO,: C 59.07, H 4.51, N 6.26; found C
59.16, H 4.58, N 6.37.

3- LR HE-1- £ Fk-2-FR KL -5- I Wk (6g): 5 €0 dil A,
PR 35%. mp. 77.7~78.9 C; 'H NMR (CDCl;, 400
MHz,) 6: 13.73 (s, 1H, OH), 7.30 (s, 1H, ArH), 7.15 (d,
J=8.3 Hz, 1H, ArH), 6.86 (d, J=8.1 Hz, 1H, ArH), 3.86
(dd, J=13.6, 6.6 Hz, 2H, CH,), 2.43 (s, 3H, CH3), 1.28 (t,
J=6.6 Hz, 3H, CH;); "C NMR (CDCl;, 100 MHz) J:
174.10, 170.53, 136.13, 127.32, 124.73, 123.85, 119.87,
109.24, 101.24, 34.43, 20.47, 13.21; FT-IR (KBr) v: 1979,
1688 cm™'; ESI-MS m/z: 238.0 [M—+H]". Anal. calcd for
C,H,CINO,: C 60.64, H 5.09, N 5.89; found C 60.75, H
5.28, N 5.68.

3- LR FE-1-1F T 36 -2- R BE-5- A M Wk (6h): 5Kt [
&, 77% 32%. mp. 73.3~75.1 ‘C; '"H NMR (CDCl,,
400 MHz) 6: 13.64 (s, 1H, OH), 7.21 (s, 1H, ArH), 7.07 (d,
J=8.3 Hz, 1H, ArH), 6.77 (d, J=8.4 Hz, 1H, ArH), 3.72
(t, J=7.0 Hz, 2H, CH,), 2.35 (s, 3H, CH;), 1.59 (dt, J=
6.4, 12.8 Hz, 2H, CH,), 1.25~1.31 (m, 2H, CH,), 0.86 (t,
J=7.3 Hz, 3H, CH;); "C NMR (CDCl;, 100 MHz) J:
174.39, 170.71, 136.48, 127.26, 124.66, 123.76, 119.74,
109.40, 101.06, 39.48, 29.97, 20.46, 20.13, 13.71; FT-IR
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(KBr) v: 2955, 1654 cm™'; ESI-MS m/z: 266.0 [M+H]".
Anal. calcd for C4H;cCINO,: C 63.28, H 6.07, N 5.27;
found C 63.35, H 6.28, N 5.12.

3- LR -1 2 FR L5 S W (61): R 20 (M K,
P F 40%. m.p.>300 C; 'H NMR (DMSO-ds, 400 MHz)
9: 12.46 (s, 1H, OH), 7.66 (s, 1H, ArH), 7.33~7.21 (m,
5H, ArH), 7.08 (s, 1H, ArH), 6.85 (s, 1H, ArH), 4.95 (s,
2H, CH,), 2.65 (s, 3H, CHs); *C NMR (DMSO-d, 100
MHz,) 6: 172.48, 148.24, 137.62, 136.76, 128.99, 128.34,
127.54, 125.81, 124.70, 121.70, 109.25, 101.35, 42.61,
18.95; FT-IR (KBr) v: 2924, 1618 cm '; ESI-MS m/z:
300.0 [M+H]". Anal. calcd for C,;H ,CINO,: C 68.12, H
4.71,N 4.67; found C 68.22, H 4.61, N 4.51.

3- LR RE-1- X0 SR HE-2- R -5 -S| Wk (6)): 55 A [
&, 7P7E 38%. m.p. 285.2~285.6 ‘C; 'H NMR (DMSO-
de, 400 MHz) 6: 12.54 (s, 1H, OH), 7.66 (s, 2H, ArH), 7.33
(s, 2H, ArH), 7.28 (s, H, ArH) 7.08 (s, 1H, ArH), 6.84 (s,
1H, ArH), 4.95 (s, 2H, CH,), 2.64 (s, 3H, CH;); °C NMR
(DMSO-d,, 100 MHz) d: 172.69, 136.68, 136.54, 132.22,
129.46, 129.11, 128.98, 124.72, 121.73, 111.09, 109.83,
109.29, 41.96, 19.31; FT-IR (KBr) v: 2934, 1610 cm ';
ESI-MS m/z: 335.0 [M+H]". Anal. calcd for C;;H,5Cl,-
NO,: C 61.10, H 3.92, N 4.19; found C 61.24, H 4.03, N
4.02.

3- L - 1- PR L 2-FR L -5 M| W (6K): 45 €4 1A,
FEE 58%. m.p. 132.0~134.1 ‘C; '"H NMR (CDCl;, 400
MHz) d: 13.63 (s, 1H, OH), 7.36 (s, 1H, ArH), 7.25 (d,
J=8.0 Hz, 1H, ArH), 6.73 (d, J=8.2 Hz, 1H, ArH), 3.25
(s, 3H, CH3), 2.37 (s, 3H, CH3); *C NMR (CDCl;, 100
MHz) 6: 173.29, 136.55, 129.88, 127.79, 126.64, 123.03,
121.42, 113.94, 108.61, 24.73, 19.44; FT-IR (KBr) v:
2940, 1617 cm '; ESI-MS m/z: 269.0 [M+H]". Anal.
caled for C,H;oBrNO,: C 49.28, H 3.76, N 5.22; found C
49.37,H 3.86, N 5.03.

3- L Fk-1- 23 2-FH HE-5- IR R (61): Rk K,
FEE 56%. mp. 86.9~87.1 C; 'H NMR (CDCl;, 400
MHz) d: 13.67 (s, 1H, OH), 7.39 (s, 1H, ArH), 7.24 (d,
J=8.3 Hz, 1H, ArH), 6.77 (d, J=8.3 Hz, 1H, ArH), 3.80
(d, J=7.2 Hz, 2H, CH,), 2.37 (s, 3H, CH3), 1.22 (t, J=7.2
Hz, 3H, CH;); “C NMR (CDCls, 100 MHz) §: 174.43,
136.56, 136.56, 127.58, 124.31, 122.60, 114.73, 109.96,
109.75, 101.07, 34.41, 20.52, 13.18; FT-IR (KBr) v: 2932,
1615 cm™'; ESI-MS m/z: 283.0 [M+H]". Anal. calcd for
C,H;,BrNO,: C 51.09, H 4.29, N 4.96; found C 51.19, H
4.41,N 4.78.
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3- L FE-1-1F T FE-2- 8 -5-JR 5| Uk (6m): £ €0
1K, 7% 48%. m.p. 57.7~58.9 ‘C; '"H NMR (CDCl;, 400
MHz) 6: 13.75 (s, 1H, OH), 7.39 (s, 1H, ArH), 7.21 (s, 1H,
ArH), 6.77 (s, 1H, ArH), 3.76 (s, 2H, CH,), 2.38 (s, 2H,
CH,), 1.61 (s, 2H, CH,), 1.38~1.05 (s, 3H, CH3), 0.83 (s,
3H, CHs); °C NMR (CDCl;, 100 MHz) 6: 174.53, 136.92,
127.54, 124.45, 124.29, 122.55, 114.72, 109.96, 101.15,
39.47, 29.98, 20.55, 20.18, 13.72; FT-IR (KBr) v: 2948,
1621 cm™'; ESI-MS m/z: 311.0 [M—+H]". Anal. calcd for
C1sH¢BrNO,: C 54.21, H 5.20, N 4.52; found C 54.43, H
5.35,N 4.38.

3- LR -1 - R R 2 FR KL -5 L] I (6m): 48 (5 [ 4,
% 51%. mp. 175.8~177.2 C; 1H NMR (DMSO-d;,
400 MHz) 6: 12.47 (s, 1H, OH), 7.79 (s, 1H, ArH), 7.38 (d,
J=6.7 Hz, 2H, ArH), 7.31~7.15 (m, 3H, ArH), 6.82 (s,
1H, ArH), 4.98 (s, 2H, CH,), 2.64 (s, 3H, CH;); °C NMR
(DMSO-d,, 100 MHz) d: 172.85, 165.15, 143.79, 136.90,
132.23, 129.45, 128.98, 127.56, 124.40, 119.14, 113.62,
109.98, 104.64, 101.15, 41.93, 19.00; FT-IR (KBr) v:
2962, 1638 cm '; ESI-MS m/z: 345.0 [M+H] . Anal.
caled for C,7H,BrNO,: C 59.32, H 4.10, N 4.07; found C
59.42, H 4.24, N 3.92.

3- L1 SR L -2-FR I -5 - Wk (60): KAL)
K, 7% 43%. m.p. 139.1~140.8 “C; 'H NMR (DMSO-
ds, 400 MHz,) 8: 12.47 (s, 1H, OH), 7.80 (s, 1H, ArH),
7.48 (d, J=8.7 Hz, 1H, ArH), 7.30 (d, J=7.0 Hz, 2H,
ArH), 7.26 (s, 3H, ArH), 4.95 (s, 2H, CH,), 2.66 (s, 3H,
CHs); *C NMR (DMSO-ds, 100 MHz) J: 172.48, 169.48,
149.67, 137.59, 137.15, 130.32, 129.86, 128.98, 127.59,
125.82, 124.44, 12420, 113.51, 109.83, 101.25, 42.89,
21.24; FT-IR (KBr) v: 2957, 1647 cm '; ESI-MS m/z:
379.0 [M—|—H]+. Anal. caled for C7H;3BrCINO,: C 53.92,
H 3.46, N 3.70; found C 54.02, H 3.46, N 3.56.

2 HR5itHE
21 HEIRENERLHEMK

BELL, X AamWeii — i, 1746 TR Z R At A
Parh, SRR GORHA s 2 R A B0 25—
ST RN T Bl R P BR B 10 A B 7 A5 (1) T2
RIS TR, L N R B — R
JRTE LS B (MAO-BYRF Sl K 1 HoA 2 Fil
Pk, M MAO-B &A1 255 4 Py M) oA il 14
ERRER, WX DA ACHAIIEIE, n s
FEBBURRAT EVSL SEAT SCHRRGE, 2 AT B [
REART PUss . PR S5 o>, [ e 20t 2
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S R R 7R ) S N AR ER 1 B0 P R I
Y,

BELL I A 224 LR LR J5 75 Martinet 4 %
DU R R R T, E S A R K
filt IR, Stoll A pAR), Wi 2R L R & AR A,
Lewis fRIIFMEIAFBELL, kRS TS SH 2 M
BELL; 3] DA R i b iz BE b AT U T S8R, SR)G
HRUT R B OBRE G, Rk EREE T & s
21%%; Gassman £ i, v HE g AN,
Al 5 R SRR IR E S TR AR R 3-FR A Ak -2-J
M|, P A AL, [t 2 A B P A R S
FIRRTZEY). AWF9RA Sandmeyer & ik, Sy
JIEAH L B 250, BT 57 v AR e
A RN, A B EE LD 7. B i i 6
SIS AT I ek, A R — RV AL, 5 SR
[27, 2814 L, PR —Ede s, oA SCmkxs L
VAR LR S () 4 4l R Y 2 FH s g i DB 2 ot, PR
AT 7325, SCHRIPPIAT 2,06 55 0 A 2 B e )R
L= 1F e T 45 5, 75 IS RO BB, AR K
R 25 b (R R, TR ER T, IRBEACHF, A PR

2 Sandmeyer BEZL S Kk, PO RACKIZQ) N EY)
LKEEEE . SRR NG I N A ORI e WP A 2 2 ER
J¥z, PO B A L PRI AT A DU =i FH ) i 28 B #E
g, H W5 FEalin Scheme 2.

R
R
ClI3CCH(OH),, NH,OH \©\ HC=NOH HoSO4
/ i
Na,SOy4, HCI NH-C
e,
NH
2 2a~2c

3a~3c
R=F,Cl, Br

Scheme 2

M S A B, RERANIN R 5 I ) A B0
WEY 2a~2¢ MCEFENIBOR. R AT LLRR IR
(I IEE, 3 >4 PR 1 P 2T LA/ B 7400, B il e
i, IR 4R, HE PP 2, MUK ER
WERE] =1, AFT S I3 2L, R, SN (]
SRR, (HRE B I ) (R £ 3 B e L ) A A,
SN R RE IS =AM ER, 16 T il L )
I, SENAR RN i, R4 S NI R, SC9Rb TR
Yy, LSRRI, E 85 C RN 1.5~2.5 h S 4 A
e tE. TR AR I A S5 i R, N S AU
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T [ AR R I AH, B LALE P ST se 4y, )]
L7 LAt FR A A A PR R T HE T AR T34l 3 )RR
TriELL 83.4%~92 2% IR B 54 2a~2¢ (WL
D).

F1 tE2a~2c MIWCEFIGE &

Table 1 Yields and melting points of compounds 2a~2¢

Compd. Time/h Yield/% m.p./C
2a 1.5 92.5 155.3~156.1
2b 2.0 85.5 173.5~174.6
2¢ 2.5 83.4 168.6~168.7

A BAAEY 3a~3e MY, IRORIR 1 H &
R IS Ik 52 %o S 36 55 Wi 65 A W Y, AR A TR 1) 4 FH
B K AER, F RIS, 228 R iR A, K
IR N AT AN A, 7= 2 B AR W I K, R
WA —E PR, ARG R B i idl, Rk DA 45
SEAT. BT R R S0 KR I, AR R
NARRTE 60~70 C, MkbEE—E G, AREAR,
LR ZREINEL, JERFRE 1 h ZWnse, 50 FFE
SR He. LR RE SR A, e 3 ik, LA
80.4%~93.5% M %3 2154 3a~3c( M. Table 2)

F2 LG 3a~3c BIBTERFILE 5

Table 2 Yields and melting points of compounds 3a~3¢

Compd. Time/h Yield/% m.p./C
3a 1.0 93.5 231.4~232.8
3b 2.0 90.7 236.7~239.5
3c 2.5 80.4 260.3~260.8

© 2014 Chinese Chemical Society & SIOC, CAS

70 LA F 1 i 2 AR e L0 10 & BT 70 b A& B, Bl A X
ARIEWL L B8 7 I o, JOAH VB4 1 = 2l . FRAT
N TS 3a (45, AT LT T TH NMR Y63l
AFTICEER. 76 3a [ "TH NMR 1 6 11.05 Ak H B () 20,
A8 THELl B s BRI TAL. 6 7.54~7.34 KL I
ZEIE, B TELIR L 4 A2 6 7 BRRTAL 0
6.92 A B XU (J=8.6 Hz), )@ T4 b 7 f7 L%
A
22 FROBFEENRE

R IR B S N 1 T7 AR R 22 32 g EUAS [ 1) f
WEAE 5 N & B AL 23 IR EARDO . BR ALY s
MEAECU R DRy iy J LA (VR 4 1 SR e v i FL L
AHHEAME A . DRI AT T S 56 = e R A Ak ) R A T
%, ZROCIRB3E — RV AR R PI(E 3). h
TUESE da (45K, ATGILET T IR, '"H NMR, PC
NMR G e FTC = AT, 71 4a 19 IR B TP 3RATT R L
7E 1705 cm ' Ak HY IR SRR KO0k ok C =0 HIH 4R 5)).
'H NMR AL 6 7.03~7.08 4bHBLIK £ B,
A JE TR | 4 AR 6 ik B IR IT4, 6 6.58~6.60

http://sioc-journal.cn/ 133



BHLLE

MRIEX

Ab IR 2 B, H g TR b 7 428 ERRTA, 6
2.98 A HHBL B, U T 1A S R 3 BT A
7 3C NMR & 41 6 170.99, 167.97 kb HEL T PAN AL
B RVREAE R0 0 38 2 BT B B 5 A T (KA 54
SERMIANARF. DA SmE S B 0 A 0 1-H -5 0
4L, &) 4a—~4o0 SRR W, Eq. 1.

#3S-pRPUREELL R FEAL ) S i &5
Table 3 Results of alkylation of 5-haloindoline-2,3-dione

Substrate Product Time/h Yield/%
3a 4a 5 75.5
3a 4b 7 62.8
3a 4c 11 55.5
3a 4d 10 82.4
3a 4e 12 90.7
3b 4f 7 90.5
3b dg 8 95.4
3b 4h 10 75.5
3b 4i 12 94.1
3b 4 14 97.5
3c 4k 6 90.1
3¢ 41 10 83.6
3c 4m 11 86.7
3¢ 4n 13 90.2
3¢ 40 15 70.3
¢ OF B
H R’
/CE:%O NaH, DMF, R'X Ji\/[':fo )
R R
O e}
3a~3c 4a ~ 40
R=F, Cl, Br

R' = Me, Et, n-Bu, Bn, 4-CICgH4CH,

BATIFIT T =Pl 2 BURBELL I e B | N, 7
PAAFA I 2, MEBREEAR [, WS e At
PHBR O IL s W 7= 3R A, NI TR, e o2 ) s 7 s
(A et g FL S W 5 e 4. AR Pl = b 2045 Al — Rt A
WRAEHF, HUARIE I 7 vy I e N e 4, P2 R
B, SOV AR, 2R A DL R SR R, AT
fif A7) 1 22 BRI A0 2 TRy, BEL K 15 20 48 FE 4k S Y 1)
R,

2.3 N-BENERDTRERRN

TEA R Sa~50 I, FRATIIF46 FH£8 ML i 3 s i Jit
SN R A R, AH % T VTR B A REAS 2 H bR,
BAE LB B, HOB R, ik, AT IRz Iy
177 80k, 6 AR B R I AR AT o s AR B, B
AR Sa~Se. XFEAMYTRL T 528 PR, 1t HIseR
B 4). 4 TUESESb gif, BT ILHE T T IR, 'H
NMR, "C NMR %5638 52 foc & 4347, 7€ 5b (1) IR &
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PR, A 1715 em” ' A HR IR SRIBKCIE K C=0 )
45450, 'TH NMR 1 6 6.88~6.94 A IR fH I, 1))E
THIWRIA - 4 7 F1 6 78 L RF4AL. 6 6.66~6.69 AbiH
M2 B, )@ TWIeIr b 7 7 IR TF4A, 6 3.75
Ak B B U T 1A R e £ 3 1R SRR ()
TA. 6 LIS AL —HiI§(J=7.2 Hz), HIET 1 {7 %A
23 EHIER AL /E PC NMR 16 173.09 kb
T FE AR I AE W . TG 38 AT B AR 5 AT T4
PGS AT, DL EEERIE AT 2IMAEY) Sb A
1-ZHE-5-GM | . A9 Sa~50 G U4 L Bq. 2.

R! R!
/ /
N NH2NH2H20 N
R R
5a ~ 50
4a~do R=F, Cl, Br

R'=Me, Et, n-Bu, Bn, 4-CICgH,4CH,

Ra 5 H- 1 IRIEIUR L0 S5 2 45
Table 4 Results of reduction of 5-halo-1-alkylindolin-2,3-dione

Substrate Product Yield/%
4a 5a 82.5
4b 5b 73.2
4c 5¢ 75.6
4d 5d 81.2
4e Se 92.6
4f 5f 84.0
4g 5¢g 86.1
4h 5h 76.2
4i 5i 85.1
4j 5j 83.3
4k 5k 88.7
41 51 85.2
4m Sm 86.0
4n S5n 80.5
40 50 83.2
¢ AYBIEE,
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MF 4 IR JEF= R E H, RKIR E R A LR
o 3 Ji sz N T 5% e 2 AL P AN 1A A
2.4 1-BUX 3| Rr-2- R Z Bk 4 S 2

ISR A i 3- 2 - 1R HE-2-F0 g e Ak &
W, LA N-JEHE s A0SR H (3) A Js Rk, LRI Ay B N 71
& DMAP 1E BT, 150 C RN 4AF R nlit
B, OGS FO S SR A v J A SRR K, A
VUELHIE . TEA BB YY), Asdeal, B
B KR, &0 Bt aifg 2 Hirr=4 3- LBEsE-1-H
Fe2-FRHL-5- 1 KI5 (6a~60), AL W, Scheme 3.

N TSR A Y 6a (&K, XHHLEHT T IR, 'H
NMR, “C NMR 26 fc 2041, 76 6a (1) IR K
FIRATR I, 3072 em™ ' 4k H LSRRG ) OH (4 Jie
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N Ac,O N THF, 5% NaOH
mo DMAP 7 S
R R
Ac
5a ~ 50
R
/
N
Yy, OH
R
Ac
6a ~ 6o
R=F, Cl, Br

R'=Me, Et, n-Bu, Bn, 4-CICgH4CH,

Scheme 3

51, 2935 em ' Ab IR SRS I XU ) C=C [IRFAE
W, 1663 cm ' Ak LA SRIR W, S C=0 4
PR30, 'TH NMR 1, § 13.68 4b HHEL I 2 sid )T g T30k
R T4, 6 7.00 &b LA I(J=9.0 Hz), J1)& 1]
WEIR b 4478 B TAL 0 6.85 A BRI = H I8 (J=8.9
Hz), @ TR L 7 78k R TFE, 6 6.77 b
(1) = E(J=8.5 Hz), V)& TWIWLIR I 6 frfi L1
A, 0326 b HILR L ENE, R T 1A% E S R
TA, 0236 LRI, H)E T 3 {7 LB - HSE
EMFFAL AE PC NMR 1, 9 173.09 A HEL T Bdikms
(RFAE 0. 70 28 0 B b 55 JAT TR 1R A6 5 ) 25
FARFE. UL R AE S S 2L 59 6a /& 3-41%
HE-1-F BE-2-J -5 -G .

KT AR A T RIS T, =P e 28 R
W ) U AR P2 E 150 “CAE R RN 12 hy, H e Wi 45
B S). NGRS BATTLIE W, IR 22 B0 W i
A A TR, PLR G I (32.6%~80.5%) 14 2
HEsr=4) 6a~60, 452 'TH NMR, °C NMR, IR F1JG
FOPNTFLAIESE. M2RER 1) 10 2 W H 1 B T ok i
S SV P B TR PR R RR E, P= BE vy, BlE A B
SR 1) 5 PR R A K 2 N (1) T ORI
{H 6d F1 6e LUAEURFR, XA FFERATGE LSRN SR 75
#r.

3 4Hig

gr LPnd, ASCULpa s BRI ke 4R JsUR} £ e
2L, PUERBIA P . BRI RN, B RN, T
AR B N AT B — RSB U 3- LWk -1- ke dk-2- 5%
He-5- g, BAT ORI S IR TR i
AP RC R R AL AR DL L. 15 b B R —
RIS, Koz Nk BAT S0 (0 A B R 25 P 11t
HZ e,
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5 1-ARGG-2- LA A 4 2R
Table 5 Results of acetylation of 5-halo-1-substituted indolin-2-
ones

Entry Substrate Product Yield‘/%
0
F
0 F.
1 TiID: Nony 653
\
Me N\
Me
0
F
1) F.
2 Tijlﬁ Noon 572
\
Et N
Et
0
F
F
3 W{jikﬂ N oy 424
} N
Bu-n \
Bu-n
O
F
F
4 Tij;}O N\ oy 670
Bn N
Bn
0
F
F
5 \(:I;ﬁo N oy 805
} N
Bn-Cl-4 \
Bn-Cl-4
0
cl
Cl
6 TiIQ%O N on 452
\
Me \
Me
0
cl
7 N N oH 353
\ N
Et \
Et
(6]
cl N
8 Tijl%o Noon 326
\ N
Bu-n \
Bu-n
(6]
cl .
|
9 Tijl%o Noon 401
Bn N
Bn
(0]
Cl
F
10 T:IQ%Q \_on 383
) N
Bn-Cl-4

\
Bn-Cl-4
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Entry Substrate Product Yield'/%
(0]
Br
o) Br:
11 \CE,\?: N oy 581
Me N
Me
0}
Br
Br
12 \CE,\EZO \ oy 564
Et N\
Et
(0]
Br B
.
13 \CE,}:O Noon 485
\ N
Bu-n \
Bu-n
(0]
Br
Br
(6]
14 \CEN?: Noony 512
Bn N\
Bn
(0}
Br.
1) F.
15 m N ooy 432
) N
Bn-Cl-4

\
Bn-Cl-4
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