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In order to examine the anti-inflammatory and analgesic activities of indoline derivatives,
3-substituted 1-benzylindolin-2-ones were synthesized. Anti-inflammatory and analgesic
actions of 21 of these derivatives were examined by the antiwrithing test in-mice and, at
the same time, their effect on general behavior and their acute toxicity were also
tested. Compounds with strong antiwrithing activity and low toxicity were found in 3-sub-
stituted aminomethyl-3-hydroxy compounds.

B3 @B\ T, BAIRH LWINAEEAIA BT 5 BT 1-phenylindolin-2-one FEHEX AR L, Thbd
PETHEEC X - TR S5 writhing syndrome & %3 2 M HBRERFE L. £h b oW T 3-(N,N-
dialkylaminomethyl)-3-methyl-1-phenylindolin-2-one ¥ [I] (% B4 R R I\~ THBVW-HLEEES writhing /8
GEREIER) %R L. %7, 3-[0-(N,N-dialkyl)aminoalkyl]-3-methyl-1-phenylindolin-2-one % X 0% 8-[w-(N,N-
dialkyl)aminoalkoxy]-3-methyl-1-phenylindolin-2-one ¥8% 2 7g b I 7c PLEEES writhing fEF /R L7023, [
Brc stk b AEMIC RS, BMIERE L BEEREOEMWNI LAY TH S C L HRE L.

ZTTHEE, 1 OBRETHS phenyl K benzyl B ¥ LB AOATEFAS L OBty 25
BE% L b5 H ¢ 1-benzylindolin-2-one % 4% & 4 % 3-[w-(N;N-dialkyl)-aminoalkyl]-[I1], 3-[w-(N,N-
dialkyl)aminoalkoxy]-[I1I] D AME Bt -7z, Fie, [I1 REBT2LEY, Tishd 3 A N-substituted
aminomethyl 2% H3 5 {LAYHITBWERFERAEETE 5 & 2 A2 B, 3-(N,N-dialkyl)aminomethyl-3-
methyl #% 45T 5% &3tz 3-(N-substituted aminomethyl)-1-benzyl-3-hydroxyindolin-2-one [IV] & & K%
¥ Z 7t » 7z (Chart 1).
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Chart 1

1) & 10 5 : RBFIE, KR, £FE%, 2EE, 3§, 91, 603 (1971).
2) Location: Koishikawa 4-6-10, Bunkyo-ku, Tokyo.

3) BEM=, KMEME, WEBER EAHK, ¥iE 90,1524 (1970).
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ZDRIC LTAR LI /LRSI DU, carrageenin FJER:, CMC %k, allergy WHEMH/ LI X B HAMESE
BB EL D, B—RA7 ) —=v 7L LCEBI X S h? writhing syndrome MIHIfEH, Skt
DBRHEY B oD T IR DR THRETS. ' ‘

Isatin (1) @ Na #5% Hellmann® B@ji?{;!ﬂ:i%t»'c toluene ¥Ffgirh, p-substituted benzyl halide X sk
LTRIGE % 1-(p-substituted benzyl)satin (2) &1L, Zh# Powersd DOFHIC L » THMEIL Y v LUE TS
ZElXy 1-(p-§ubstituted benzyl)-3,3-dichloroindolin-2-one (3) &3%. RIZ, 3 ZXKBEBAP T 5 o v A=
BRI UCEEEAMET A 3 2 /Ly 1-(p-substituted benzyl)indolin-2-one (4) & 7z L, = #c sodium-
ethylate F7ETF ethyl formate # KI5 #C hydroxymethylene {k% 35 = 7a\s 1-(p-substituted benzyl)-3-
hydroxymethyleneindolin-2-one (5) & L, Raney-Ni 2 HVEESFEMETIC X » T 1-(p-substituted
bnzyl)-3-methylindolin-2-one (6) % 7%, :h%%ﬁ%ﬁ{z{:«\@qﬁaﬁ}ﬁﬂk L.

6b |3 para-formaldehyde » amine #¥§ HCl #f + © Mannich KIGIC X » T 1-benzyl-3-(N,N-dialkylamino-
methyl)-3-methylindolin-2-one (7) # &%, %7z, 2-(N,N-dialkyl)aminoethyl chloride # #-i% 3-(N,N-dialkyl)-
aminopropyl chloride & sodium hydride 7 F RIS L <, ThEFhET5 1-benzyl-3[w-(N,N-dialkyl)-
aminoalkyl]-3-methylindolin-2-one (8) %4 % z. %7z, 6b L chloroacetonitrile 3 sodium ethylate DZEZE
TG &4 T cyanomethyl {b% ¥ &7zt 1-benzyl-3-cyanomethyl-3-methylindolin-2-one (9) * L, = A%
HaEE & B L TInKS % 3 T gLy 1-benzyl-3-methyl-2-oxo-3-indoline acetic acid (10) %7 7-. ' _

Rz, FEHD X0 Julian® HOHFEER e S » T, sodium ethylate ¢ ethanol [y 6b A1, B
ST BEBBA LN LB L TESKELE I Z /Ly 1-benzyl-3-hydroxye3-methylindolin-2-one (11) %_»%%7‘:.
1113 LiAlH,D CTET2R I 5HIZ X VAR 6b 1 & » 572, 11 1 2-(N,N-dialkyl)aminoethyl chloride
#7213 3-(N,N-dialkyl)-aminopropyl chloride % sodium hydride DA TFTRIEX € 5 Tl Xh, FhFEh
X535 1-benzyl-3-[0-(N,N-dialkyl)aminoalkoxy]-3-methylindolin-2-one (12) % #87:. ¥ #z, 11 % thionyl
chloride L UE LT/ r M7 %8 & s\ 1-benzyl-3-chloro-3-methylindolin-2-one (13) » L, = Hic piperidine
75_»&)7{38)3&1 Ai—benzyl—3—methyl-3—piperidinoinoindolin-2-one (14) #1787 (Chart 2).9

2 I3kt & LC diethylamine 7£#5F, nitromethane'® > 75 L'C 1-(p-substituted benzyl)-3-hydroxy-3-
nitromethylindolin-2-one (15) %5-%, 0= b vfk 15 127 & b vElt, HSMEL - EEEMET Y I
T TR X DB T LF LD & I 1-(p-substituted benzyl)-3-hydroxy-3-(N-isopropylamino)methyl-
indolin-2-one (16) %52 %. %7z, 1513 #MBEITIC X » T 3-aminomethyl-1-(p-substituted benzyl)-3-hydroxy-
indolin-2-one (17) &7t 5. 17 2720 HCA EX Y 7 VEEH )V E KIG® 35 = L2 L » T 1-(p-substituted
benzyl)-3-(N-arbamylamino)methyl-3-hydroxyindolin-2-one (18) } 7¢ », 7z benzoyl chloride ¢ K& LT
3-(N-benzoylaminomethyl)-1-( p-substituted benzyl)-3-hydroxyindolin-2-one (19) % &% 5. F7z, 17 134K
Bl & AT 5 EIC X h 0 N-acetyl & 20 %, 7 v A RfEE= 7+ A L K& X ¥ 3T 3-(N-ethoxycarbonyl-
amino)methyl-1-(p-chlorobenzyl)-3-hydroxyindolin-2-one (21) ?(1_»5 z 7. v

Kiz, isatin (1) % p-substituted benzoic anhydride } KX T 1-(p-substituted benzoyl)isatin (22) &
L, Tha benzyl 4F (2) OBA LFEFCAEELY v & KIEE ¥ T 1-benzoyl-3,3-dichloroindolin-2-one (23)
L, 35Uy A-REMEYECEMETY B2 L 1-benzoylindolin-2-one (24) % 57-. 24 TRL, 413
1T % & AR sodium ethylate £ ethylformate % X J5 &4 C 3-hydroxymethylene k%8 A & L2 K
A B LA,

4) H. Hellmann, Chem. Ber., 86, 1346 (1953).

5) J.C. Powers, J. Org. Chem., 31, 2627 (1966).

6) L.P. Julian, J. Am. Chem. Soc., 57, 539 (1935).

7) L.P. Julian, J. Am. Chem. Soc., 71, 3206 (1949).

8) R.L. Hinmann, J. Org. Chem., 29, 2431 (1964).

9) Chart 2,3 KR C RIBEHZ7ALFALE, n X 2 7012 3 ORKERT.
10) W.R. Conn, J. Am. Chem. Soc., 58, 1236 (1936).

11) W.S. Emerson, J. Am. Chem. Soc., 63, 749 (1941).

12) R.B. Crawford, J. Am. Chem. Soc., 62, 171 (1940),
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F 7o 22 18 LT ethanol e sodium ethylate % T nitromethane % K &% 1-benzoyl-3-hydroxy-
3-nitromethylindolin-2-one (27) #1BA & L7 RKIGIETET, M7z — A5 X » T ethyl N-benzoyl-
isatate (25) #\l T E/d» 2. EBHIE, 22 L nitromethane % ethanol H-¢ diethylamine ffifit T —10°
TRIGERTNEPET 5 27 1318 b3 ethyl 1-(o-benzoylamino)phenyl-1- hydroxy -2-nitropropionate (26)
AR L7z (Chart 3).

ORI LTAR LI LEY ORISR, K, TRAOTERL L Table T s X o8 IT I L. FEHESERIC
1% formula FRCHET A LAY FlX T DL AW,

£ B o #Hw®

AR

1-(p-Substituted benzyl)isatin (2) Isatin (1) Na 3 169 g (1.0 mole) ¥ X % p-substitutedbenzyl chloride:
(1.0 mole) %tk xylene 170 ml (i fR¥E S+, HF EMBWER LRI 10hr. —HHEH, BHELLERELE
BL, EEET% NaCl kgL cEnLED, CGHy, X v EREAEE T 5.

1-(p-Chlorobenzyl)isatin (2a) INE 231g (85.3%) #& 7 & ¢HIR%. mp 145--148°, Anal. Calcd. Cy;H, o~
" O,NCl: C, 66.30; H, 3.72; N, 5.16, mol. wt. 271.71. Found: C, 66.18; H, 3.40; N, 5.16.

1-Benzylisatin (2b) INE 195¢g (82.39%) #aét R, mp 131—132°, Axal. Caled. C;;H,,0,N: C, 75.93;.
H, 4.68; N, 5.90, mol. wt. 237.27. Found: C, 76.03; H, 4.65; N, 5.71. _

1-(p-Substituted benzyl)-3,3-dichloroindolin-2-one (3) 2 (0.1 mole) & PCl; 31.3g (0.15 mole) » %
CeHe 200m! BB X, BREWHOOHET 24hr ke sk’ FEHOBENNE L CREABH K
o ISR Z KK EE, benzene it L, K¥E, HBRT2. BHEHEE L THE 5 BREZE &KL L, MeOH-n-
hexane X h BB T 5.

1-( p-Chlorobenzyl)-3,3-dichloroindolin-2-one (3a) INE 25.6g (78.4%), & & IR &. mp 94—95°, IR
vmaxCm ™ 1745 (ON-COCCl,-). Amnal. Caled. C3H,,ONCl,: C, 55.16; H,'3.09; N, 4.29, mol. wt. 326.61. Found:.
C, 54.98; H, 3.24; N, 4.27. ‘

1-Benzyl-3,3-dichloroindolin-2-one (3b) INE 22.2'g (76.1%), #£& 7 ¥ X &R %K. mp 123—125°, IR
VmaxCm~t: 1740 (DN-COCCly~).  Amnal. Caled. C3H,;ONCl,: C, 61.66; H, 3.80; N, 4.80, mol. wt. 292.17.
Found: C, 61.83; H, 3.98; N, 4.82.

1-(p-Substituted benzyl)indolin-2-one (4) 3 (0.01 mole) %#E:E; 50ml = fpi{E L <HE» L, Zhic 5%

Pd-C (50% &K) 058 M CEEZEMBLLERCH LS. & 15min HcHEREOKELNE L TRIT

FIET 5. MEFELT, FREBETER, =—-7 4 CHBL, K, NaHCO, KiFEHE, KTIEREGEE, Bk
=7 ABRLTCOLBONLHRERELRERY, 3 FERC L DE.

1-(p~Chlorobenzyl)indolin-2-one (4a) INE 2.2 (86.5%). EasHRA mp 108—110° (MeOH-x-hexane)

- IR viiem~1: 1700 (-CONK). Anal. Caled. C,3H,;,ONCL: C, 69.90; H, 4.70; N, 5.44, mol. wt. 257.73. Found:

C, 70.02; H; 4.63; N, 5.21. '

1-Benzylindolin-2-one (4b) INE 2.0g (89.6%). MEEMFR M. bp 163—164° (0.9 mmHg). IR pligfilm
cm~: 1695 (-=CONC). Anal. Caled. C;;H,;ON: C, 80.68; H, 5.88; N, 6.27, mol. wt. 223.29. Found: C, 80.59;
H, 5.97; N, 6.46.

1-(p-Substituted benzyl)-3-hydroxymethyleneindolin~2-one (5) 47K EtOH 50ml =48 Na 3.5g (0.15
mole) & EH LIcERIIC 4 (0.1 mole) 3 X% ethyl formate 10.4g (0.15 mole) 2% 5. FECERELEHET S
ERBOBRLRKERIRECE VXU, 2hr Bri@iRicics. 60° wiiiL 2 hr % T Co Bk K
FIEE=—7 2 EE- TKEESRL, HC Bl LCHBT 3R PR, BERct VBT 5.

1-(p~Chlorobenzyl)-3-hydroxymethyleneindolin-2-one (5a) INE 22.2g (87.8%). & v v IR & mp 201°
(aceton). IR »iiicm~1: 2700—2350 (OH), 1680 (PN-C=0), 1628 (C=C). Anal. Caled. C,H,,0,NCl: C, 67.25;
H, 4.24; N, 4.90, mol. wt. 285.74. Found: C, 67.21; H, 4.15; N, 4.91. '

1-Benzyl-3-hydroxymethyleneindolin-2-one (5h) INE: 24.6g (85.5%), fEta v v KR & mp 172—174°
(benzene). IR »gizem—1: 2700—2345 (OH), 1682 (DN-C=0), 1625 (C=C). Anal. Calcd. C,;;H,;0,N: C, 76.47;
H, 5.22; N, 5.58, mol. wt. 251.30. Found: C, 76.35; H, 5.41; N, 5.79.

1-( p-Substituted benzyl-(3-methylindolin-2-one (6) MeOH 150 ml iz 5 (0.04 mole) % ¥»> L, Raney-Ni
#7058 M T, KEE 100 kg/cm? (20°) THEZEMB T 2 B 2 7o\ 100° whm#+%. cEBERES H,
ERRLTOLMBEFRL, FRELERL CHCHRRACKRESThIERLTS. BHERCE DB

1-(p-Chlorobenzyl)-3-methylindolin-2-one (6a) INE 10.5g (96.2%), 440K % mp 100—100.5° (MeOH).

13) NMR A7 + A2 BARBET JNM-PS100 #, ~2 A7 } Lz BABET JMS-01SG # (ionizing energy
75eV), IR A7 b AL HIZ 215 B BFWCHEE L.
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IR »E2cm~1: 1705 (ON~C=0). NMR (CDCl,, TMS) &: 1.52 (3H, doublet, CH,, J=8 cps), 3.52 (2H, quartet,
—~CH-Me, J=8 cps), 4.86 (2H, singlet, —NCHZCGHs),'6.7O—-7.4O (8H, multiplet, aromatic H)., Anal. Calcd.
-C,4H,,0ONCI: C, 70.71; H, 5.20; N, 5.16, mol. wt. 271.76, Found: C, 70.66; H, 5.25; N, 5.04. .
1-Benzyl-3-methylindelin-2-one (6b) Y& 9.0 g (95.1%), EEEHRF mp 129—130° (MeOH). IR »iix
cm~1: 1705 (DN-C=0). Anal. Calcd. C,;H,;;ON: C, 80.98; H, 6.37; N, 5.90, mol. wt. 237.32. Found: C, 80.63;
H, 6.20; N, 5.81. ‘ .
1-Benzyl-3-dialkylaminomethyl-3-methylindolin-2-one (7) 6b 4.7g (0.02 mole), £ 7 3 v HCl ¥ (0.02
‘mole) % Lt (HCHO), 1.8 g (0.06 mole) % EtOH 50 ml i@ ¢, c-HCl 3% mx THHETMHARLT
JEY 5hr %, 25Kk (HCHO), 1.8g #BMLTHWY 5hr EHEN. RKIEKTH, BET EtOH g®kl, &
BWEAHERYMATENL =—F 4 LiE- TKBESR, KEx 72 9L, ST HRY L =~ 7 Vi
H. KiEgEg=— 7 A HELTALET I VRBERBCX » THE L, HE L THEMfkse, iso-PrOH X
D E#s & (Table I). - ’ ‘
1-Benzyl-3[w-(N,N-dialkyl)aminoalkyl]-3-methylindolin-2-one (8) 6b 4.7 g (0.02 mole) # ¥ toluene
50ml s L, KE&EERT NaH (509%, parafin J&#) 1.2 g (0.025 mole) D EFomx, ¥bic 30 min.

TasLe 1.9 3-[w-(N,N-Dialkyl)aminoalkyl]- and 3-[w-(N,N-Dialkyl)aminoalkoxy]-
1-benzyl-3-methylindolin-2-one
CHs

Analysis (%)

Compd. R 1’)p/ Yield g mp(C) Mol (gjé‘ﬁi)
No. mmHg) (%) Appearance  wt.
free base . C H N

170—175 49.6 C, Hy3ON,- 164—166 330. 89 68. 96 7.02 8.47

7a  CH,N(CHy), /0.9 HCL needles (68.74) (7.33) (8.27)

186—189 71.23 7.35 7.55

™ CHZN:: /0.7 685 i 1133?5;1559 370.96  (70.98) (7.42) (7.64)
oom(p s GEON B ww @F % G
w CmnCE T GEON VR g @u o el
o CaneH, IS e GO B0 g mE LE 9
8¢ (CH2>2I§ :> 19073?3 50.7 gt 200202 384,99 ‘(;}Ig?) (?I g% (%g)
8 (CH:N O 1930 els GO e 3.9 @) Gon (.36
o CNTD TR s GIONe 10U o B4 0T 58
12 OCH)NCH): PR sne Cpedd OOl wost @95 G 6
1 oCHNGH N ror G0N RIS e @ L9 2
12e ‘O(CH2>21{:> 202_/%(.)3 82.1 Eziﬁéﬁf’”f ey 45457 (ggﬁgg) (gﬁ%) '(gﬁ ig)
o ocmNGAn P s ClgON BUI gas BT 10 ol
o ooma(D PR oy GRS I o B8 0% 4

a) On Table I, C,H,O, signifies maleic acid and C,H,0, signifies oxali’c acic. The compounds listed in the formula column
were used for micro analysis and pharmacological screening tests,
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BmEEET 5. Rie, Zhic#g toluene 20 ml i iFh L7 2-(N,N-dialkyl)aminoethyl chloride # -1 3-(N,--
N-dialkyl)aminopropyl chloride (0.03 mole) % #E#H L2568 M L, ¢ 100—110° © 4 hr jn 28 4 3
5. B, KEmz T toluene @AM L, HCl B LCKBRIEIVRY, =— 574 TEE%, KE% Na,CO,,
Ke7rr VR LCHBET2HMRYE =~ 7 v, K, ERl<Cob=—-F IZELTELRZHE 7 Vv
BHEARZZ L VBHL, HE L THEAEEE iso-PrOH & b BF# & L7 (Table D).

1-Benzyl-3-cyanomethyl-3-methylindoline-2-one (9) 4K EtOH 50 ml = 6b 4.7 g (0.02 mole) & CIC--
H,CN 2.3 g (0.03 mole) % ¥ L, EtONa (0.025 mole) o EtOH %% (£E Na 0.6g %k EtOH 30 ml
BN LIed D) & 60° 2ELOOBBLANSEKRAENT 2. 60° © 2hr B L To %, WET EtOH
BRULERERCKEMA T benzene #hiH. Kk, WBREK, BEFELELABIRERERLETS. EtOH-y »
Ay HEER LT mp 83—87° AR EEEIRS 3.9 (71.0%) %484, IR »Eicm—1: 2230 (-C=N), 1695.
(ON-C=0). Anal. Calcd. C;zH,;ON,: C, 78.22; H, 5.85; N, 10.14, mol. wt 276.36. Found: C, 78.05; H, 5.96;.
N, 10.28. ;

1-Benzyl-3-methyl-2-oxo-3-indolineacetic Acid (10) 9 5.5 g (0.02 mole) % conc.-HCIl 150ml & 30 hr & f%,.
JFE nitrile 3R%), @R TEEL TV 223 MK BREDCO R TRECKERMET S, BE, BRFRL,.
MeOH X v HHEH LT mp 153—154° % R+ M ARG 418 (70.0%) %7, IR »Eicm-1: 3180, 1735
(COOH), 1685 ()N-C=0). NMR (CDCl;, TMS) 4: 1.39 (3H, signlet, CH,), 2.86, 3.10 (2H, a pair of doublet,.
>C-CHAH3BCO,, J=16.4), 4.90 (2H, slightly split singlet, N-CH,C,H), 6.60—7.40 (9H, multiplet, aromatic H),.
10.14 (1H, broad, COOH, D,0 BE#acis%k). Anal. Caled. C, H,,0,N: C, 73.19; H, 5.81; N, 4.74, mol. wt..
295.36. Found: C, 72.96; H, 5.88; N, 4.79.

1-Benzyl-3-hydroxy-3-methylindoline-2-one (11) &8 Na 1.2g (0.05 mole) # EtOH 100ml w#a L,.
Thiz 6b 9.5g (0.04 mole) ML, ZEREXWH PCKERZIR 2 5 EHEW 4hr. RISKTH, EtOH 5
ELTHEORZ2BBY R REMEZ CHEET 5 MRYE = -7 i, =—- 7 HELTELIRERGERILEL,
EtOAc X v B#ER LT mp 147—148° o 4 B4 K & 8.4g (83.9%) %87, IR yEicm1: 3340 (OH), 1700
(ON-C=0). NMR (CDCl,, TMS) 6: 1.70 (3H, singlet, CH,), 3.32 (1H, broad singlet, OH, D,0 E#:c%),.
4.88 (2H, singlet, NCH,C¢H,), 6.756—7.50 (9H, multiplet, aromatic H). Mass Spectrum m/je 253 (M*), 238,.
235, 206, 162,116, 106, 91, 77. Anal. Calcd. C;H,,0,N: C, 75.87; H, 5.97; N, 5.53, mol. wt. 253.32. Found:
C, 75.62; H, 5.78; N, 5.49.

1-Benzyl-3[w-(N,N-dialkylamino)alkoxy]-3-methylindolin-2-one (12) 11 5.1 g (0.02 mole) % ¥ 1% toluene-
50 ml w2 L, NaH (50%, paraffin &) 1.2 g (0.025mole) k4B HRTLEF oMz, X5 30min -
#E kT 5. kg, 2-(N,N-dialkyl)aminoethyl chloride # #=1% 3-(N,N-dialkyl)aminopropyl chloride (0.03 mole)
ZH IR toluene 30ml ¥ 2 L B &L e 2 WM 5. 110° © 4hr mBUEHRL, BB KEMLT
toluene EAM L, HCl BitEic LTKBR LY, Thk7rn e LTHMT 5 HRY % =— 7 A8H, K,
HRE, =~ EELCELRLIHET7 s VERERBC OB L, HE LTERbse iso-PrOH X b Hi &
<% (Table I).

11 @ LiAlH, [Tk % 6 ADOET 11 5.1 g (0.02 mole) ¥ 5t = — 54 100ml ZBEM L, THhICEBHETHE
B liz LiAlH, 0.4 g (0.0l mole) 2 E5EMx%. ML ERL, =—FLEBRTICEILSRKRAEHRC.
Teh. BERE 2hr #, KeMxTHBL=—FAHH. =—FABELTEOLRIBERSERLL, McOH!
XV FEHESET S L mp 128—130° &R TEEEIRSE 6 3.8g (80.0%) 2B 5. ARk b BT 2 LBART
BRI Tz, ,

1-Benzyl-3-methylindolin-2-one (13) fERK=—51 70ml iz 11 7.6 g (0.03 mole) % FE&H X &, ik‘(%?}'é‘iﬁi?
T 10—15° %% o> SOClL, 5.3 g (0.045 mole) #fn%, >\ ¢ pyridine 3.7g (0.045 mole) %M+ 5. &
BT 2hr BHRLCobKkKbeiny TBRF o SOCL, 4B L=—~F AiH. Kk, ERgE=—-s1r8ELCE
b SHEMRRE XS RECHE T HEHAMLL, ligroin X ) FH KL T mp 68—70° 0@ 7 V) X aRE
7.0g (85.9%) & 7%. IR »¥lem—1: 1702 (DN-C=0). Aunal. Calcd. C,(H,,ONCI: C, 70.71; H, 5.20; N, 5.16,.
mol. wt. 271.76. Found: C, 70.62; H, 5.40; N, 5.01.

1-Benzyl-3-methyl-3-piperidino Indolin-2-one (14) 13 5.4 g (0.02 mole), piperidine 4.2 g (0.05 mole) %
X O toluene 45 ml %4 — + 7 L — Fth 120—130° 6 hr m# 3 5. K, & d-HCl 2mx Ty, KEH-
BRL, hi Na,COy REETRET7 A2 Ve LT=— 718, Kk, EREg=—-71BELEIRE
 HCl & LTiERE e, iso-PrOH X » Fi & LT mp 204—206° o EESING 348 (48.0%) %7,
Amnal. Caled. 3,,H,,ON, HCI: C, 70,66; H, 7.07 N, 7.85. mol. wt 356.93. Found: C, 70.77; H, 7.18; N, 7.87.

1-(P-Substituted benzyl)-3-hydroxy-3-nitromethylindolin-2-one (15) 7k EtOH 30ml 1= 2 (0.1 mole),.
CH,NO, 12.2 g (0.2 mole) %/m %, XAEHT diethylamine 0.3ml #MM% 2 L RHL TKIEL, BELTL
2oBEBEAIEE LRBRCBHERC LS. ABRECL—RREL, BHLCERE2PFRLCEELEH T 5.

1-(p-Chlorobrnzyl)-3-hydeoxy-3-nitromethyl Indolini-2-one (15a) InE: 26.5g (79.8%), BE A &K &:
mp 100—102° (benzene). IR piiicm~1: 3300 (OH), 1695 (DN-C=0), 1540, 1370 (NO,). NMR (CDCl;, TMS)
8: 4.56 (1H, singlet OH, D,0 B ©4%), 4.77, 4.97 (2H, a pair of doublet, >C-CHaHzNO,, J=16 cps),.
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-4.93 (2H, slightly split singlet, NCH,C,H;), 6.64 7.60 (8H, multiplet, aromatic H). ~A#nal. Calcd. C,sH,;0,
‘N,Cl: C, 57.76; H, 3.94; N, 8.42, mol. wt. 332.76. Found: C, 57.85; H, 3.81; N, 8.62. .

1-Benzyl-3-hydroxy-3-nitromethylindolin-2-one (15b) g 23.0g (77.3%), ¥®E @Rk mp 125—
427° (EtOH). IR »iiiem—1: 3295 (OH), 1695 (PDN-C=0), 1540, 1365 (NO,). NMR (CDCl;, TMS) J: 4.40 (1H,
-singlet, OH, D,O E#:cl44), 4.82, 5.02 (2H, a pair of doublet, >C-CHAHgNO;, J==16 cps), 4.86 (2H, sightly
-split singlet, NCH,C;H;), 6.68—7.56 (9H, multiplet, aromatic H). Anal. Caled. C;(H,,O,N,: C, 64.42; H,
-4.73; N, 9.39, mol. wt. 298.32. Found: C, 64.57; H, 4.78; N, 9.36.

1-( p-Substituted benzyl)-l3-hydroxy—3-isopropylaminomethylindolin-2-one (16) 15 (0.02 mole), PtO, 100
‘mg 35 XU acetone 200ml DR EGW & 4 — + 7 v~ TR TCEEHEMET (H, E : 100kg/cm-25°) k2785, K
JBRTHR, BRFPRELTFR2BHE T2 L REIEMETS. IPE X0 BEEARE. L LToBALRMRD
RBPEAEE <, BREIL7ch » K (Table II). IR »E2icm-1: (16)a, 3400 (OH), 1700 (PN-C=0), 1460, 1385, 1182,

(iso C;H,;). NMR (CDCl,, TMS) 6: 16a 1.10, 1.14 (6H, a couple of doublet, -CH(CH,),, =6 cps), 2.88, 3.00
'(2H, a couple of doublet, >C-CHaHBN{, J=12 cps), 2.70—3.05 (1H, multiplet, CHMe,), 3.10—3.70 (2H,
“broad, -OH-NH, D,0 E#{4%), 6.58—7.44 (8H, multiplet, aromatic H). k

3-Aminomethyl-1-(p-substituted benzyl)-3-hydroxyindolin-2-one (17) 15 (0.02 mole), PtO, 100 mg,
HOAc 3ml %X EtOH 100ml oEA¥% 4+ —t 72 v~ 7 hCcEE#HEMET (H, E : 65 kg/em-25°) %3k

fed. MEFEL, FRERERGETS. cocbhic7 2 REEL dil HCl 22 THE»L EtO, LR D,
IKBAERL, NayCOy KBBT7 A 1 LC=—F i, KEERE, =7 ERKRPEE HCl 7R
R &AL & HCl 3 o # BFHT%. EtOH X b B (Table II). IR »EE cm~1: (17)a; 3290 (OH), 3130,
"2800—2500, 1595, (NH,*), 1720 (DN-C=0), 17b; 3240 (OH), 3130, 2800—2500, 1590 (NH,*), 1710 (DN-C=0).
"NMR (DMSO-dy, TMS) ¢: 17a; 3.14, 3.35 (2H, a couple of doublet, >C-CH,HgN{, J=14 cps), 4.96 (2H’,
:singlet, NCH,CsH;), 6.96—7.74 (8H, multiplet, aromatic H), 8.20—8.60 (3H, broad, OH, NH,, D,O &# ¢4
-4); 17b: 3.16, 3.39 (2H, a couole of doublet, >C-CHAHaN{, J=15 cps), 4.98 (2H, siglet, NCH,C,H;), 6.90—
"7.68 (9H, multiplet, aromatic H), 7.96—38.65 (3H, broad, OH, NH,, D,O ##i cH%). :

1-(p-Substituted benzyl)-3-carbamylaminomethyl-3-hydroxyindolin-2-one (18) 17 HCl # (0.01 mole) %
K 20ml wEhl, thic KCNO 3.0g %7K 10ml & LABKEML, MLLIE LS L, ERE—EK
BlTob, HEEVFCHRBE T2 L HHoFleiins. FERLT MeOH X h B T5 (Table IT), IR
VmexCm~1: 18a; 3490, 3360—3270 (OH, NHCONH,), 1715 ()N-C=0), 1675(NHCONH,), 18b; 3495, 3360—3275
«(OH, NHCONH,), 1718 (DN-C=0), 1670 (NHCONH,).

3-Benzylaminomethyl-1-( p-substituted benzyl)-3-hydroxyindolin-2-one (19) 17 . HCl # (0.01 mole) %7K
30ml &AL, Zhix benzyl chloride 4.5g & Na,CO; 3.0g %, MLIE- TREER®S. BHETS
EHRYFHEL, SBESCHE AL T 2. FR LT EtOH Ik » BiEAES (Table II). IR »5icm—1: 19a;
23400—3300 (OH, NHCOCHj;), 1722 (DN-C=0), 1659 (NHCOC,H;), 19b; 3400—3300 (OH, NHCOC,H,), 1712
« ON-C=0), 1650 (NHCOC.H,). '

3-Acetylaminomethyl-1-( p~chlorobenzyl)-3-hydroxyindolin-2-one (20) 17a 9.1g (0.03 mole) 3 X % Ac,O
©3.5g I benzene 100 ml = ¥4 L, EHEW 4hr. KISRTH, BEThEERFHL T 5. FHRL
"EtOAc kv BHEAEBH T A2 i b mp 123—125° 2R3 EAERE 798 (76.7%) & B4, IR »SBiem™1:
"3300—3400 (OH, NHAc), 1700 (PN-C =0), 1650, 1545 (NHAc). Anal. Caled. C,¢H,,0,N,Cl: C, 62.70; H,
.4.98. 8.13, mol. wt. 234.82. Found: C, 63.18; H, 4.99; N, 7.97.

3-(Ethoxycarbonyl)aminomethyl-1-( p-chlorobenzyl)-3-hydroxyindolin-2-one~ (21) 17a HCI ¥ 3.4 g (0.01
wmole) I Xt Na,CO; 3.6 g %7K 100ml iz TH LML oo CICOOC,H; 548 »FML, XbER
T 3br BRERETS. SHELCHRYIBET 2 L &RbT5. th%FEHRL, benzene X h HiEAEH T3

ZrlikXxh mp98—99° oK 3.8 (945%) %18 4z, IR vEicm—1: 3300—3400 (-OH, -NHCO,-).
.1720 (COOELt), 1698 (DN-C=0). Anal. Caled. C;(H,,O,N,Cl: C, 60.87; H, 5.12; N, 7.47, mol. wt. 374.85.
Found: C, 61.12; H. 5.12; N, 7.38.

1-( p-Substituted benzoyl)isatin (22) 1 29.4 g (0.2 mole), p-substituted benzoic anhydride (0.3 mole) s
XU xylene 150 ml %R U, HHEW 7hr, BRL W 1 BN LCBABERERCRD, B, &
BERTTHT S, cheFRLUCABOKERE M T 52 2ic X VBETIENBEKYEE»LEY, B,
SFERPR L& RN T 5.

1-( p-Chlorobenzoyl)isatin (22)a IRE 44.7g (78.4%), HE A ¢t & mp 197—199° (benzene). IR pNuet
«cm~t: 1770, 1745, 1675 (ON-C=0, C=0). Anal. Caled. C;HO,NCl: C, 63.06; H, 2.83; N, 4.90 mol. wt.
.285.69. Found: C, 62.85; H, 3.05; N, 5.19,

1-Benzoylisatin (22)b IR 40.3g (80.2%), E&stR& mp 209—210° (acetone). IR p¥lem=-1: 1780,
1745, 1680 (PN-C=0, C=0). Anal. Calcd. C;;H,O3N; C, 71.70; H, 3.62; N, 5.58, mol. wt. 251.25, Found: C,
771.57; H, 3.60; N, 5.74. ‘ _

1-Benzoyl-3,3-dichloroindolin-2-one (23) 22b 5.0 g (0.02 mole), PCl; 8.4 g (0.04 mole) %% benzene
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100 ml @& ¢, MEPBWE Shr, REABH K £ » E RIBEE KK CEE, benzene HiH, K, ZRH
benzene WE L THE LI B HMRBERHS T % LRk, EtOH X v His & L T mp 1563—155° o EASHR S
5.7g (93.1%) ##HB7. IR vEIcm™t: 1775, 1680 (ODN-C=0). Awunal. Calcd. C;;H,,0,NCl,: C, 58.84; H, 2.97;
N, 4.58. mol. wt. 306.15. Found: C, 59.13; H, 2.93; N, 4.79.

1-Benzoylindolin-2-one (24) 23 27.0 g (0.1 mole), 5% Pd-C (50% &7K) 2.0 g % kE:EE 300 ml ¢
EHERBBRTERS S, # 481 GIHE 448) o H, #*RINLTOoBMEFERL, FREBETRETS
LRBEZFEMRMLET S, EtOAc X Y Hif LT mp 134—135° #RdEEMebiRa 21.0g (89.0%) B4, IR
visdlem—1: 1705, 1680 (DN-C=0), Anal. Caled. C,;H,,O,N: C, 75.93; H, 4.67; N, 5.90. mol. wt. 237.27.
Found: C, 75.85; H, 4.61; N, 5.84.

22 [Z%}9 % Nitromethane QKRS (i) 22 12.5 g (0.05 mole), CH,NO, 6.1 g (0.1 mole) % EtOH 20
ml B U, BERBCEE LS diethylamine 1ml %z 5. RIGKIIGR4 CBHL, BEL T 22
REHEL, REBRLEREI?. EET lhr i Leos, BMETEHGL, BEx=—-F1Em L, Kk
B =—FAERLCBLhIBERERLL, IPE XV EEAER T2 2210k ) mp 77—78° 2R T8
HESHWRME 25 % 9.0g B, IR yMlem—1: 3320 (NH-C=0), 1734, 1685 (COCOOELt), 1642 (NHCO). NMR
(CDCl,;, TMS) 6: 1.42 (3H, triplet, -CH,CH;, /=17 cps), 4.50 (2H, quartet, CH,Me, J=7 cps), 7 20—9.18 (9H,
multiplet, aromatic H), 12.10 (1H, slightly broad, ~-NHCO, D,0 B# ¢i{44%&). Mass Spectrum mje :297 (M)
283, 251, 225. 224, 196, 167, 146, 105. Anal. Caled. C;H,,O,N: C, 68.67; H, 5.10; N, 4.71; mol. wt.
297.33. Found: C, 68.54; H, 4.97; N, 4.48, '

(ii) 4@/ EtOH 80ml = Na 1.4g (0.06 mole) ¥ L, BHEHRT, @l 22 2 & T oM,
—10° B oo CHNO, 3.7 g (0.06 mole) 2B LN bKR4EMT 5. coBE < Lhr ##4%, HOAc
TR LTobHMF 2 MRS = — 7 A M. KIE, BIRE, =— 7 A BET5 LBEEHERILL, benzene
IVFEHELT mp133—135° 0o RE B 7 V) X 23K F 26 10.8g #& 7%, IR viiiem~t: 3220 (NHCO), 3260
(OH), 1758 (COOELt), 1660 (NHCO), 1540, 1320 (NO,). NMR (CDCl,, TMS) §: 1.32 (3H, triplet, ~-CH,CH,,
J=17 cps), 4.44 (2H, quartet, -CH,Me, J=7 cps), 5.04, 5.24 (2H, a couple of doublet, >C-CH,HzNO,, J=16
cps), 5.18 (1H, singlet, OH, D,0 E#ci4%), 10.20 (1H, singlet, NHCO, D,0 Bi#:ci{4%). Mass Spectrum
mle: 358 (M*), 297, 285, 225, 224, 196, 146, 105. Anal. Calcd. C,H,,0,N,: C, 60.32; H, 5.08; N, 7.82, mol.
wt. 358.38. Found: C, 60.08; H, 5.24; N, 8.01.

TasrLE II. 3-(N-substituted Aminomethyl)-1)-p-substituted benzyl)-3—hydroxyihdolin-2—one

OH
LIk
N ONYO
f
?Hz
()
hd
X
Analyéis (%) -
- mp (°C) Calcd.
ColfInpd. X R SE;l)d Formula Appearance lgvil' (Found)
0- © (recryst. : —
solvent) C H N
C,oH,,0,N,- - 155 66. 18 6.14 8.12
16a  Cl CHLNHCH(CHg), 72.7 " *7*7%  cedles (EtOAc) 448 (66.09) (5.90) (8.13)

16b H CH,NHCH(CH,), 68.4 CHy,O0,N, ;ﬁa;sls(lpm 310.38 (;gj gg) (Zzéi) (*g: Qg)
noo o e GOSN SRR e @8 4 b
17b  H CH,NH, 83.6 preymOse 1112‘2525,7.7(&0}1) 804.79 \(ggﬁ 8%) (gﬁg% (gﬁ g(i))
w0 cncons, e GEON o Gen L
18b H CH,NHCONH, 87.1 C;,H,;0.N, (Zdlfcomp_) 0w 31133 (gg: g% (55’: 2'3) dg: ?‘1))
192 C1 cHNHCOL 878 gpfheOfe BN o s S8 472 o
19 H CHzNHCO<;> 89.0 CyHuoO,N, %ggaéf?mom 372.41 (gi' g) (g:gé) (';: Zg)
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TasLe III. Pharmacological Data of Aniti-writhing Activity and Acute Toxicity

Dose Compd. No.
(i.p.)
Mg |y o 9 b c d b c de ab ab ab ab
Anti-writhing 2 2 0 2 0 1 0 0 0 2 2 0 01 0 2 0 4 0 2 1
activity® 50 3 4 3 3 1 121 1 o3 1 2 2 3 1 2 0 3 4 3 3
100 5 « 3 4 5 901 4 4 0 s+ o1 04 4 2 5 3 4 5 4 3
Acute toxicity® 25 0 0 0 0 O 0 O 0 0 O O O O O 0 0 O 0 0 O
5% 0 0 0 2 0 3 0 0 2 0 O O O O 0 0 O 0 O O
0 0 5 0 1 04 0 O 0 5 4 1-0 0 0 0O O 0 0 O
200 4 5 0 5 0 5 5 5 4 5 5 5 0 0 3 0 0 0 0 O
Gross behavioral changes® '
decreased exploration + + + + + + + + + 4+ + + + + + + + F+ — +
body posture + 4+ - = = = = = 4+ = = = = = = = = = —
motor ataxia + 4+ 4+ + - + - - 4+ - = 4+ - + - + = 4+ - —
tremor - = - = = = = = = = = e - e e — = = -
twitch e e T S T e S
clonic convulsion _— = = = = = = = = = = = = = = = = -
opisthotonus T T e
mydriasis T T
exophthalmos + + + - - 4+ - - - = — = - = = - = - —
piloelection + - - - 4+ - = = = = = = = = = = - - = -
salivation » - - 4+ - = = = = - - = = = = = e === -

@) The numer of effective cases against five mice are shown on respective doses. The fraction signifies the numer of effec-
tively treated mice to survival mice. The black dots signify none of the mice survived the test.

b) The number of dead mice agains. five teated mice are shown on each dose.

¢) The resultant symptoms are indicated by + or —.

EKEFE AROBTRNLFERL > TELFEED S b, 20 LEHCOWTHEEEALRE T A
Tb, B—KkAZV—=v I/ FALE LTHRL LY HR IR SEMER (writhing syndrome) x4 % #H(F
B, ~RETB~0BER b0 caEBEe oL TRE ik,

COERFE O EHY oFERETIOTCABCIRBRCET.
a)ﬁﬁ@%——ﬁi%m&vvx(wél&429h%M(OWGOImMO@%ﬁMW&ELhﬁV%ﬁ?
LEOREREE, HERERCHTINEHERYEECEBERERLL. Thbb, ERNCREZERSL
30 S 0.59% Eefiv 5 2, Fo% o 15 5 Hic writhing syndrome FBloFE% #%2 L streching o BH
BN WEBAE AR L HE L. Table III hp I EERA 5 il oBRHAR 2RL k. SRELOREE
TREAAHEBE0ET v AR e T2 BHAR(FF)eRL, BLAZLARCTEHbbT. ‘

b) —BTE~OEE LAkl —RBERRAOOLAEVCHRTEIEER 7 ) ~= v /OBE—BEE LT, <
YARBIZ—RBOAHOSRTEEC L DMERBRENA 7 ) —= v 7EWD N@®EIhTW3H, Biikzh
BYE, BB, BNTAZRIV—KRAZ YV —=v B LE.

&@éﬁkm&%bh@%soﬁﬁhbto —BRTHOLTLLFMCHEEL, KW T a) ONEMIFALERE S
Ziel. LA 30 HHET 2 RE-BRTEHE L BERANCHEL, &5 S HHE  CoORBRATAREZHRNS.
1EOEBRZ 6 o<y A&, 1 AlcdEBARKkEs 2, o b flicix#ly L 5 RiEEThTh&s
L17—ApEREL, bEIREL, BEXANC 1 BERBERSDZERAK S & L.

£ B K #®

PR writhing f5, S X O—BATHIZLC S\ T DRBEERY Table IIL ICHIEL 1. —ARATH
FIUE DN T OREILIERIC BV REESRAC WL THE LAERY + — THELTRLE.

BT, BFEGHCOWT, BRLELOREETS.

14) S. Irwin, Psyohofhmmaool., 13, 222 (1968).

15) S. Irwin, “‘Animal and. Clinical Pharmacological Techniques in Drug Evaluaction,” ed. J.F. Nodine,
P.E. Siegler, Year Book Medical Publishers, 1964, p. 36.
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' 1-Benzyl:3-dialkylaminomethyl-S-methylindolin-Z-one (7) a=—c [C2WT BE Bk 55 # writhing syndrome
TR LT, 50mg/kg T 7a,¢ 1% 5 FF 341, 7b X 4 GINFRHTH Y, 25 mg/kg WX LTIL 7a,c DT
b itk 2 Bl F EhSERHIE SR DR, REEUTOMETHL A /ER wiithing fEA%R Uk, —&
TN DO EET Ta—c 2RRCIEREE) DI (depression of exploration), fEA7&EE: (body posture), 4T &
B4 (motor ataxia) 7 Eai& b, 7b, ¢ iEERZ2H! (exophthalmos) Z D iZhs 7a WIXE (piloelection),
7b #8#4E (twitch), 7c FEE (salivation) 234 & Bh7.
1-Benzyl-3[w-(N,N,-dialkyl)aminoalkyl]-3-methylindolih-2-one (8) 8a—d [ZD\T —IRITENC & 2 DB
23, 8a—d W L CEREBOMEINZR SR, £0Eh 8a, ¢ )X BITHESBIK M, 8a, d iRBRZEH, 8b
W ENLR S, HiFEE writhing fEAIX 26—50 mg/kg T—IGFD HIUL L, FELBIFRARLPE
BOENRELDTUNIWELEYRHETH D L2 5. _

1-Benzyl-3-[@-(N,N-dialkylamino)alkoxy]-3-methylindolin-2-one (12) a—e [ZDWT Z DDA I
V% $ileE writhing B3 12b, ¢ i3 25 mglke, 12d,e Tik 50 mg/kg T % hFh 5 fld 2 Gl imifem

DERD S, FYREEY 2 i LR mEIERE2> 2 » TEE L, 12¢ T5 fl4 141, 12b,d,e T
RelAEB LD o . —7, B 100 mg/kg HE5Ry, 5 Fext L 12¢ 1x 5 4, 12d 13 1 GICIECTHIR
Laodbi, 12b 12 50 mg/kg T 2 FIAFEE Lic. —RABCS25F B & LTt 12a—e 24IC3EEL TR
FEBIOTHAD VD, 12b AR, MRMEEENREDDhBE, 124, ¢ WHHEEBRTIS bR,

1-(p-Substituted benzyl)-3-hydroxy-3-isopropylaminomethylindolin-2-one (16)a,b {C D\ T HiBERe writh-
ing {EAIZ 100 mg/kg FEFTI\T 5 Fld, 16a T 4 4, 16b T 2 FloMHlLmRL, 50 mg/ke 3&—%‘—1‘01
16a 3§, 16b 1 GIOMAFNIE AR Lic. Eh, 16a TiT 25 mgfkg HERNTIT I 1 e O ZIMHIZHRITRD
. B 16a,b i 200 mg/kg ¥ TOREETIIFETHNIED bhicd » e, —RITEICHTHEA & L
L, 16a,b R\ THFRER) O OMEIHED Do, 160 wWHTIEEBIRFRALRICDART, fMOF
BlBZEI NI o 7.

3-Aminomethyl-1-( p~substituted benzyl)-3-hydroxyindolin-2-one (17)a.b [T D\ T ZhicB3 5160
HiBEEE writhing fEFIE 17a 1B\ C Ik 25 mg/kg, 50 mg/kg T 5 FlF % 2 ], 100mg/kg T 5 Gld 5 Flo
MR D bk, 17b Ti% 10 mg/kg T 5 fitk 3 floMHNR A bR oA, HE5E 50 mg/ky, 25 mg/kg TII&
BEDBRID T, BT 172 I\ T 200 mg/kg #5085 6 3 FEIOTET AL b h fz2d, 17b TIRFET
Bl Tehs » e /

—BAECH T HEE L LUX 173, b JHBREDHIHHL D 0, Lol 17 IRBESRAT HoBEBIRFA
BmEEn.

1-(p-Substituted benzyl)-3-carbamylaminomethyl-3-hydroxyindolin-2-one (18)a,b [ZD\WT  #iEEEE writh-
ing fEfIL 100 mg/kg BEHIT 3T 18a T 4 4, 18b T 5 G0 LRL, 50mg/ks #5Tix 18a 3 4,
18b 4 FZ#MHI L, FEic 25 mg/kg BERIC D 4 floFLTHIHIRD LR,

FMIT 182, b 3tic 200 mg/kg F TORETRATHARRD bhT, BERBE LD LELLhD. —BITE)
X AERE LT 18a,b Lie‘b‘fﬁiﬁﬂ@?ﬂ]ﬁ?ﬂ FRD Bk, 18b I B THETIRFI AR bl DA
TH - I

3-Benzoylaminomethyl-1-( p-substituted benzyl)-3-hydroxyindolin-2-one (19)a,b (DT  HifEfE writhing
YRR 100 mg/kg By bW, 5B L 192 X 4 4, 19b 12 3 FloMWH AR, 50 mg/kg #5 Tix 19a, b
= 3 PIOMEFRE R Uk, ¥, 256 mg/kg ik 19a 2 6, 19b 1 GO D bivie.

FMEL 18a,b 3kix 200 mg/kg F TOWER B TIHTHNIED LRT, —RITENC 575 FHAG EHDTHK
§TH 0, 19 TERESOMH D b iMoo EBIBE I hind - .

Uk 7a 25 19b % CTo 20 BREAF DUV CTHEEAIC & % writhing syndrome I % ol i SEEIER O
HER IR R, ROFERIHEEINS.

) Ta—c 2z b MV BUBEAAA LTE D, BLoTafeRBRATD it SEMERS X R
MERNDOFEINEL, D AL IZFHEERER LT

i) 8a—d IXBILHBURIEARRT—T), 50 mglkg BHTHCHI LA D LBED T DTRS, FURMF
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m§&¢§§ﬁ§ﬁbfm6$%%Lfb%.%tmm7ﬁ®k%%kﬁ%@¢ﬁﬁﬁ%ﬁﬁbh.‘

iii) 12a—e THWTH, 7,8 HOMEY LAROER LR L, SIEIEAELFEENED CTHEE LILEY
HThbE25.

7,8 IO 12 IR T4 L 3-dialkylaminomethyl-1-phenylindolin-2-one,3-[w(N,N-dialkyl)-amino-
alkyl]-3-methyl-1-phenylindolin-2-one 35 X ¢¥ 3-[o(N,N-dialkyl)aminoalkoxy]-3-methyl-1-phenylindolin-2-one
CXIG LIcALEY T, OB THS indoline o N B#RETH 5 phenyl % benzyl KBEEXML b THD
2, EhBHOEEERED DAERI» IRV ELL TR D, $HEIEALE LTV 5—H, FikEsI 0 HEHR
FNOEHELEL, FARLFEENELL TS DRkBREEF LT 5.

phenyl F# benzyl Fic B &L 7oz LITABEACI B IFEBLEX D LI 503 Teh Tt b BX 5.

iv) 7 © 3 iz methyl % hydroxy B E#: oBELH TS 1619 1338 U THLAFRAEBIR
FRTEBEAEELTCRY, —HBEIELS, PRECABRHERNOHFEL TRt OR#E 1 - T
K, SERORHVIREINS. ‘

¥, 1oBEBRETH S benzyl Ko p-fric Cl 2FT 53 DLFLis 3D & T, Eefg writhing i)
TERC B LR ZENTD B, 16—19 KB LT p-Cl 2H/T5 OB NMEANBEI L.

LB ORBEFAC DN T, BERRFTH Y, JloBScmE Licw.

R  RICAPERBOWEEE 2 bhil=—~FAKRRASHEN  BHERER, £EEXRPIEARER, H154
AHETRICOVRERIFIZIZLDEBAR 7 P AW EEY S CAEBRI T v 2 - O0ERCEHT 5.
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