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Abstract 0 Substituted isatins were condensed with acetone and other 
ketones to give analogs of 3-hydroxy-3-acetonyloxindole. Some of these 
alcohols were dehydrated. Several compounds with anticonvulsant ac- 
tivity were obtained. 
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A previous report (1) stated that 3-hydroxy-3-phena- 
cyloxindole (I) (2) and 3-hydroxy-3-acetonyloxindole (11) 
(3) exhibited anticonvulsant activity in the maximal 
electroshock seizure (MES) test'. At that time, it was re- 
ported (1) that although I was active at 100 mg/kg in the 
MES test2, all analogs prepared from substituted isatins 
and substituted acetophenone-type compounds were, with 
the exception of I11 and the 1-piperidylmethyl analog of 
I, inactive at 300 mglkg in both the MES test and the 
pentylenetetrazol seizure threshold (Met) test'. Dehy- 
dration of I to IV and subsequent reduction to V (2) also 
led to inactive compounds (1). 

The product (11) derived from isatin and acetone ex- 
hibited even greater anticonvulsant activity than I. Com- 
pound I1 had an EDm of 40 mgkg and a TDu of 490 mgkg 
for a protective index of over 12 in the MES test'. Com- 
pound I1 also exhibited activity at 300 mg/kg in the Met 
test. This report describes the synthesis and anticonvul- 
sant activity of various analogs of 11. 

DISCUSSION 

A number of substituted isatins were condensed with an excess of ac- 
etone to give analogs of I1 substituted in the 1-, 4-, 5-, 6-, and 7-positions 
of the oxindole system (Table I). None of these analogs was as active as 
11 in the MES screen, although the compounds derived from 7-chloro- 
isatin (XX), 4-chloro-7-methylisatin (XXIV), and 5.7-dichloroisatin 
(XXVI) were active in the MES screen a t  100 mg/kg. Further screening 
of XXIv and the product from 7-methylisatin indicated ED% values of 
.% and 118 mgkg and protective indexes of 3 and 4, respectively, in that 
screen. 

Several of these analogs were more active than I1 in the Met screen. 
The compounds from 5-bromoisatin (XIV), 5-nitroisatin (XXVII), 6- 
chlorokatin (XIX), and 7-methylitin (XXI) all were active at  100 mgkg 
in the Met screen. Both XIV and XVII were inactive in the MES screen 
at 600 mgkg. Compound XXI had ED60 values of 118 and 115 mg/kg and 
a protective index of 4 in the MES and Met screens, respectively. 

Several other ketones were condensed with isatin to give the products 
listed in Table 11. Compound VIII, which has both a benzoyl and an acetyl 
group, thereby combining the features of I and 11, was inactive in the MES 
screen but was more active than I and I1 in the Met screen. Compound 
xXIX, derived from isatin and isopropyl methyl ketone, had relatively 

EDm values of 76 and 159 mghg in the MES and Met screens, re- 

I Anticonvulsant screenings were carried out through the Antiepileptic Drug 
Development Program, National Institutes of Health. The standard screening 
protocol of that group was followed. 

2 Additional screenings of 1 indicat+an .ma0 of 102 mg/kg in the MES screen 
and a TDa of 414 mgkg wlth a protective index of -4. 
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spectively, but it was one of the most toxic compounds in the series (TDm 
of 216 mg/kg). 

Depending on the ratio of isatin to acetone used, it also is possible to  
obtain VII (3) from the reaction of isatin and acetone. Several other 
compounds of this type were prepared (Table 1111, but none had any 
appreciable anticonvulsant activity. 

As in the dehydration of I to IV (1). dehydration of I1 to VI was ac- 
companied by a decrease in activity. Dehydration of MI and several other 
compounds (listed under Experimental) also produced inactive com- 
pounds. However, dehydration of the product (IX) from isatin and cy- 
clohexanone to X (4) resulted in increased activity in the MES screen 
from 300 to 100 mg/kg. 
In conclusion, I1 appears to be the most useful compound in this series 

in the MES screen. Several compounds are of interest in the Met screen, 
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Table I-Reaction of Isatins with Acetone (Ring-Substituted Analogs of XI) H 

Anticonvulsant 
Melting Yield, Analysis, % A&vity, mgAA 

Compound R Points % Formula Calc. Found 

I1 
XI 
XI1 
XI11 
XIV 

xv 

XVI 
XVII 

XVIII 

XIX 
xx 

XXI 

XXII 
XXIII 
XXIV xxv 
XXVI 

XXVII 

5-Br 

5-C1 

5-1 

5-CH3 

6-C1 

7 4 1  

7-CH3 

7-CF3 

4-C1,7-OCH3 

4-C1,7-CHs 
4.7-C1 

5,7-C1 

6-Cl.7-CHs 

163-166' 
146-147' 
128-131' 
189-191' 

205-206' 

200-201° 

233-235' 

239-240' 

166-168' 

201-203' 

175-177' 

203-204' 8 

205-207' 

216-218' 

235-237' 
223-225' 

187-188' 

90 
80 
35 
60 

73 

40 

52 

45 

22 

34 

32 

53 

40 

50 

44 
53 

15 

37 

- 
- 

c 5 i i 5  
H 3.69 
C 46.50 
H 3.55 
N 4.93 c 54.90 
H 4.27 
N 5.79 c 39.90 
H 3.04 
C 52.80 
H 4.03 
N 11.29 c 65.74 
H 5.98 
N 6.39 
C 55.12 
H 4.21 
C 55.12 
H 4.21 
N 5.84 
C 65.74 
H 5.98 
N 6.39 
C 52.75 
H 3.69 c 53.44 

N 5.22' 
C 48.20 
H 3.31 
C 48.20 
H 3.31 
N 5.221 

H 4.48 

- 
- 
- 

52.53 
3.72 

46.37 
3.53 
4.82 

55.12 
4.21 
5.84 
40.09 
3.11 

52.70 
4.02 

11.17 
65.72 
5.44 
6.27 

55.08 
4.24 

54.95 
4.32 
5.75 

65.68 
6.06 
6.40 

52.76 
3.76 

53.38 
4.44 
5.52 

48.10 
3.25 

48.17 
3.30 
5.65 

40 
300 
300= 
100 

NAf 

600 

NAf 

NAf 

600 

600 

100 

300 

NAf 

300 

100 
300 

100 

NAf 

300 
300 
300. 
m e  

100 

300 

300 

100 

600 

100 

306)e 

100 

600 

300 

300C 
300 

300 

NAf 253-255' _ _  .- 
0 & m y n a l i d  from &an01 unless otherwise noted. Lit. (3) mp 166167'. Lit. (3) P 145'. 
Lit. (6) mp 201-202O. h Lit. (6) mp 1W-20lo. 1 Calc.: C1,13.98. Found C1, 14.05. Calc.: d, 13.98. Found CI, 14.05. 

Lit. (5)  mp 1!29-131°. * Toxic at thii dose. Inactive a t  600 mg/kg. 

Table 11-Condensation of Isatin with Ketones 

Anticonvulsant 
Melting Yield, Analysis, % A&&y, m L t f  

Cnmnniind Ketone Pointa I Formula Calc. Found 
~ 

VIII Benzoyl acetone 184-185O * 30 CiaHisNO4 C 69.91 69.69 NAc 100 
H 4.89 4.94 
N 4.53 4.83 

H 6.16 6.19 

H 7.12 7.14 

IX C yclohexanone 198-1990 d 55 CirHiaNOa C 68.55 68.74 300 NA= 
XXVIII Acetyladamantane 189O 38 C20H23N03 C 73.82 73.84 NAc 300 

XXIX Isopropyl methyl ketone 128-130O 94 Ci3HisN03 - - 100 NAf 

a Recrystallized from ethanol. Lit. (7) mp 176176'. C Not active at 600 mg/kg. d Lit. (4) mp 167-171". Lit. (6) mp 128-129'. Not active at 100 mg/kg and toxic 
at 300 m a g .  

and XXI is of interest in both screens. The increase in activity caused 
by dehydration of IX to X is under further investigation. 

XXVII)-FoUowing the procedure of Braude and Lindwall(3), 0.01 mole 
of isatin. 3 or 4 drops of diethylamine, and 50-100 ml of acetone were 
heated under reflux on a steam bath for 30-60 min. After atandine for 

EXPERIMENTAL3 several days at room temperature, the products (Table I) were colleited 
by filtration. The oxindoles (VIII, IX, XXVIII, and XXIX) (Table 11) 
were prepared by a similar procedure. with the acetone replaced by 0.1 
mole of the appropriate ketone in 25-50 ml of absolute ethanol. 

Dehydration to 3-Acetonylideneoxindoles-Following the proce- 
dure of Braude and Lindwall(3), 0.01 mole of II,0.6 ml of concentrated 
hydrochloric acid, and 17 ml of acetic acid were heated at 95' on a ateam 

Preparation of 3-Hydr0~y-3~acttonyloxindolee (I1 and XI- 

a All compoundsexhibited IR s ectra conaistept with the structures ahown mid 
with those reported reviously (if Melting points are uncorrected, and andy8e8 
were carried out by &ang Mcroanalytid Laboratory. 
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Table 111-Reaction of Isatins with Acetone (Ring-Substituted Analogs of VII) B 

Compound R 
Melting 
Point0 

Yield, 
% Formula 

Analysis. 9% 
Calc. Found 

VII H 225-227' * 39 C19HlON205 C 64.92 64.77 
H 4.63 4.58 
N 7.99 7.95 xxx 5,7-C12 261-262O 12 CigHizC4N205 C 46.56 46.56 
H 2.47= 2.49 

XXXI 6-C1 255-256' 8 CieHirCl2NnOa C 54.17 54.27 
H 3.35 3.93 

XXXII 5-cH3 230-231" 6 ~2lH20N205 C 66.30 65.99 
H 5.30 5.33 
N 7.36 7.39 

XXXIII 5-C1 250-252' 10 CieHirClzNzOs C 54.17 54.19 
H 3.35d 3.26 

0 ~ r y s t a l l i z e d  from ethanol. * Lit. (3) mp 212-214'. Calc.: C1.28.94. Found: C1,28.88. Calc.: C1.16.83. Found C1.16.78. 

bath for 15-30 min. The solution was poured over ice to give a 5096 yield 
of VI, mp 174' [lit. (3) mp 168-171'1. 
By this procedure. the 7-methyl analog (XXI) was dehydrated to the 

7-methyl analog of VI in a 34% yield, mp 307-309'. 
Anul.-Calc. for Ci2HiiN02: C, 71.62; H, 5.51; N, 6.96. Found C, 71.36; 

H, 5.14; N. 6.58. 
The 5-bromo analog (XIV) was dehydrated to the 5-bromo analog of 

VI in a 44% yield, mp 298-299O. 
Anal.-Calc. for 41Hd3rN02: C, 49.65; H, 3.03. Found: C, 49.47; H, 

3.16. 
The analog from aoetyladamantane (XXVIII) was dehydrated in a %% 

yield, mp 178-180'. 
Anai.-calc. for CmHziNOz: c, 78.14; H, 6.89. Found: C, 78.08; H, 

6.90. 
1,3-Bis(3-hydrOxy-3-o~indyl)-2-propanones (VII and XXX- 

~XI11)-Following the procedure of Braude and Lindwall(3), 0.03 
mole of isatin, 0.03 mole of acetone, and 3 or 4 drops of diethylamine in 
25 ml of absolute ethanol were refluxed on the steam bath for 15-30 min 
and allowed to stand for several days. Filtration gave a 3% yield of VII. 
mp 225-227" [lit. (3) mp 212-214'1. 

Aml.<alc. for CmHieN20~ C. 64.92; H, 4.63; N, 7.99. Found C, 
64.77; H, 4.58; N, 7.95. 

Additional compounds prepared by this procedure are shown in Table 
111. 

Dehydration of VII-Compound VII was dehydrated, as described 
for the conversion of 11 to VI, in a 75% yield, mp 263-265O. 

AnaL-Calc. for C I ~ H I ~ N Z O ~ :  C. 72.14; H, 3.83; N, 8.86. Found C, 
71.77; H, 3.87; N, 8.79. 

1,3-Bis(3-oxindyl)-2-propanone-The dehydration product of VII 
(0.004 mole) was dissolved in 27 ml of warm ethanol, and 1.5 g of sodium 
thioaulfate in 7 ml of water was added. The mixture was heated on the 
steam bath for 25 min, and an additional 1 g of sodium thiosulfate in 7 
ml of water was added. The mixture was allowed to stand overnight and 
then filtered. The filtrate was washed with hot water and recrystallized 
from ethanol to give a 68% yield of the reduction product, mp 255- 
257'. 

And-Calc. for C19H16N209: C, 71.24; H, 5.04; N, 8.75. Found C, 
71.17; H, 4.89; N, 8.84. 

Dehydration of IX to X-By the described procedure, dehydration 
of IX with hydrochloric acid in acetic acid gave a 50% yield of X, mp 207O 
[lit. (4) mp 206207']. 

Anol.--Calc. for C14HlaN02: C, 73.99; H, 5.77. Found C, 73.85; H, 
5.87. 
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