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Abstract- Indole-2,3-dione (1) was treated with malonic acid in a mixture of 

ethanolipyridine to afford 3-(2-oxoindolinylidine)acetic acid (2), which then reacted 

with hydrobromic acid to yield 3-bromo-3-(2-oxoindole)acetic acid (3). Compound 

(3) reacted with aromatic mines  to yield 3-arylamino-3-(2-oxoindo1e)acetic acid 

derivatives (4a-e). Cyclization of compounds (4a-e) with triflic acid afforded 

spiro[indoline-3,2'-(1',2',3',4'-tetrahyquinoline)]-2,4'-dione derivatives (6a-e). 

Alkylation o.Fcompounds (4a-e) with methyl iodide gave 3-arylmethylamino-2-(1- 

msthyl-2-oxoindole)acetic acid derivatives (5a-e). Cyclization of compounds ( h e )  

with triflic acid yielded spiro[indoline-3,2'-(1',2',3',4'-tetrahyquinoline)]-l,l'- 

dimethyl-2,4'-dione derivatives (7a-e). Also alkylation of compounds (6a-e) with 

methyl iodide yielded compounds (7a-e). 

Several authors have reported the synthesis and applications of spirocyclic  derivative^.'.'^ Also the synthesis 

of spirocycles as class 111 antiarrhythmic agent was done." Synthesis of spiro[3H-indole-3,4-(4H)pyanJ-2- 

(1H)-ones having central nervous system activities was carried out." Spirocycloalkylsuhsti~ted azetidinones 

were used as hypocholesterolemic agents." Spiro compounds showed photochromic properties.'4 The 

preparation of fluoran derivatives as coloring agents for recording materials was carried out." Also the 

preparation of spiroazafuranone derivatives to be used for the treatment of newodegenerative disorders and 

as anxiolytics was achieved.16 Spiro derivatives were used as herbicides, insecticides, acaricides and 

antivirals." From all of the forgoing facts and as a continuation of o w  previous works,''-" we repon herein 

the synthesis of some new spiro[indoline-3,2'-tetrahydroquinoline]-2,4'-dione derivatives. 

Our syntheses started with the reaction of indole-2,3-dione (1) with malonic acid to yield (Z) 3-(2- 

oxoindolinylidine)acetic acid (2).*' Compound (2) reacted with hydrobromic acid to afford 3-bromo-3-(2- 
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oxoindole)acetic acid (3) in good yield. Compound (3) was treated with aromatic amines in alcoholic sodium 

hydroxide solution to afford 3-arylamino-3-(2-oxoindole)acetic acid derivatives (4a-e) (Scheme 1). 

2 :I 

Scheme I 

'la-c 
a; R= H 
b; R= CH, 
c; R=OCH, 
d; R= CI 
L; R= Br 

Reaction of compounds (4a-e) with triflic acid yielded the target cyclodehydration products; spiro[indoline- 

3,2'-(1',2',3',4'-tetrahydroquinoline)]-2,4'-dione derivatives (6a-e) (Scheme 2). Alkylation of compounds (4a-e) 

with methyl iodide and anhydrous potassium carbonate in dry acetone afforded 3-arylmethylamino-3-(1- 

methyl-2-oxoindole)acetic acid derivatives (5a-e) in good yield. The reaction of compounds (5a-e) with triflic 

acid yielded spiro[indoline-3,2'-(1',2',3',4'-tetrahydroquinoline)]-1,1'-dimethyl-2,4'-dione derivatives (7a-e) 

in good yields (Scheme 2). For the rigid identification of compounds (7a-e), unequivocal syntheses for (7a-e) 

were established by the alkylation of compounds (6a-e) with methyl iodide. 

CIl, 
5 . e  

Scheme 2 
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Table 1. Physical Data of 3-Arylarnino-3-(2-oxoindole)acetic Acid Derivatives (4a-e), (5a-e) and 

Spiro[indoline-3.,2'-(1',2',3',4'-tetrahydroquinoline)]-2,4'-dione Derivatives (6a-e) and (7a-e) 

Compound Yield mp Molecular Formula IR (u, cm')  (KBr) NMR (6, ppm) (DMSOdJ Anol Calcd4Found) % 
No. (%) (",-) W W ~ O P C ~ U I ~ ~ O O ,  C H N 

4.60(2H.s), 510(IH,s), 
5.20 (IH, s), 7.70-8.30 
(VH, m), 10.90(IH, r) 

(CH aliphj, 1705. 
1725 (C=O) 

2600-3400 (OH), 
3200 (NH). 3050 
(CH mom.). 2850 
(CH aliph.), 1705, 
1720 (C=O) 

2600-3400 (OH), 
3200 (NH), 3060 
(CH arom.), 2850 
(CH aliph.), 1705, 
1725 (C=O) 

3.20 (3H, s), 4.60 (2H, s), 
5,lO(lH, s), 7.70-8.40 
(8H, m), 10.90 (IH, r) 

2600-3400 (OH), 
3180 (NH), 3000 
(CH arom.), 2850 
(CH aliph.), 1705, 
1725 (C=O) 

4.60 (2H, sl, 5.10 (IH, s), 
520(IH, s), 7.60-8.30 
(8H, m), 10.90 (IH, s) 

2600-3400 (OH), 
3200 (NH), 3050 
(CH arom.), 2850 
(CH aliph.), 1705, 
1725 (C=O) 

4.60 (2H, s), 5.10 (IH, s), 
5.20 (1 H, s), 7.70-8.30 
(8H, m), 10.90 (1 H, s) 

2600-3400 (OH), 
3000 (CH aram.), 
2850 (CH aliph.). 
1705, 1725 (C=O) 

2600-3400 (OH). 

3.25 (311, s), 3.30 (3H, s), 
4.70 (2H, r), 7.70-8.40 
(9H. m). 10.90 (IH. s) 

2.30 (3H, s), 3.25 (3H, s), 
3.40 (3H, s), 4.60 (2H, s), 
7.75-8.45 (8H. m), 10.90 
(IH, s) 

2600-3400 (OH), 
3060 (CH, arom.), 
2900 (CH aliph.), 
1705. 1725 (C=O) OH, s) 

3.25 (3H, s), 3.40 (3H, s), 
4.60 (ZH, s), 7.75-8.30 
(8H, m), 10.90 (IH, s) 

2600-3400 (OH), 
3060 (CH arom.), 
2900 (CH aliph.), 
1705, 1725 (C=O) 

3.25 (3H, s), 3.35 (3H, s), 
4.60 (2H. s), 7.75-8.30 
(8H. m). 10.90 (IH, s) 

3060 (CH A m  j, 
2900 (CH allph), 
1705, 1725 (C=O) 

3180 (NH), 3060 
(CH arom.), 2900 
(CH aliph.), 1705, 

4.40 (ZH, s), 5.15 (IH, s), 
5.20 (IH, s), 7.70-8.40 

1720 (C=O) 

(Continued) 
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Table 1. (Continued) Physical Data of 3-Arylamino-3-(2-oxoindole)acetic Acid Derivatives (4a-e), (5a-e) 

and Spiro[indoline-3,2'-(1',2',3~,4'-tetr~ydroquinoline)]-2,4'-dione Derivatives (6a-e) and (7a-e) 

Compound Yield mp Molecular Formula IR (u, cm' )  (KBr) NMR (6, ppm) (DMSO-d6) A n d  Calcd/(Found) % 
No. I%, I"r.) ( s d ~ m d c m w ~ ~ ~ ~ ,  C H N 

C,,H,,NK', 
(diaxane) 

C,,H,,NL% 
(dioxane) 

C L J L N A C I  
(diaxane-water) 

I : I  

C,,H,,N,O,Br 
(dioxane-water) 

1:1 

C , t H , J W ,  
(dioxanc-water) 

1:I 

Cd , ,N,O,  
(diaxane-water) 

I:! 

C , & N A  
(diaxane-water) 

1:2 

C,xH,sN,O, 
(dioxane-water) 

1:2 

3200 (NHL 3050 
(CH arom.), 2890 
(CH aliph.), 1705. 
1720 (C=O) 

3180 (NH), 3050 
(CH arom.), 2900 
(CH aliph.), 1700, 
1720 (C=O) 

3200 (NH), 3050 
(CH arom.), 2850 
(CH aliph.), 1700, 
1725 (C=O) 

3180 (NH), 3050 
(CH arom.). 2900 
(CH aliph.), 1705, 
1725 ( C 4 )  

3060 (CH arom.), 
2900 (CH aliph.), 
1705, 1720 ( C 4 )  

3050 (CH arom.), 
2890 (CH aliph.), 
1705, 1725 ( C q )  

3060 (CH arom.), 
2900 (CH aliph.), 
1705, 1725 (C=O) 

3050 (CH arom.), 
2910 (CH aliph.), 
17W, 1725 (C-1 

2.20 (3H, s), 4.40 (ZH, r), 
5 l O ( l H ,  E), 5 2 0 ( I H ,  s), 
7.70-8.30 (7H, m) 

3.20 (3H, s). 4.40 (2H, r), 
5 l O ( l H , s ) ,  5 1 5 ( l H ,  s), 
7.70-8.40 (7H, m) 

4.40 (2H, r), 5.10 (IH, s), 
5 1 7  (IH, s), 7.70-8.30 
i7H, ml 

4.45 (2H. s). 5 1 0  (IH, s). 
5.15 (IH, s), 7.75-8.40 
i7H, ml 

3.20 (3H, 8 ) .  3.25 (3H. s), 
4.50 (ZH, s), 7.70-8.40 

2.20 (3H, s), 3.20 (3H, s), 
3.27 (3H, s),4.50 (2H, s), 
7.75-8.50 (7H, m) 

3.15 (3H, s), 3.18 (3H. s), 
3.20 (3H, s), 4.50 (2H, s), 
7.70-8.50 (7H, m) 

330(3H, r), 3.35 (3H, s), 
4.50 (2H, s), 7.75-8.80 
(7H. ml 

53 300-302 C,,H,,N,O,Br 3050 (CH arom.), 3.25 OH, s), 3.28 (3H, s), 58 24 4.07 7.55 
(dioxane-water) 2900 (CH aliph.), 4.50 (2H, a), 7.75-8.70 (58.20) (4.02) (7.48) 

I:2 1700, 1720 P O )  (7H, m) 

EXPERIMENTAL 
The time required for completion of each reaction was monitored by TLC. Melting points are uncorrected. 

NMR (6, ppm) spectra were measured on an EM-360 90-MHz spectrometer using TMS as internal standard. 

IR (u,cm-') spectra were recorded on a Pye-Unicam SP 200-G spectrophotometer. Elemental analyses were 

determined on a Perkin Elmer 240 C microanalyser. 

Pre~aration of 3-(2-0xoindolinvlidine)acetic Acid (2) 

This compound was prepared according to our reported rneth~d.~ '  

Preparation of 3-Bromo-3-(2-oxoindole~acetic Acid (3) 
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Compound (2) (18.9 g, 0.1 mol) was treated with concentrated hydrobromic acid (30 mL); the reaction 

mixture was stirred at rt for 0.5 h whereby the bromo acid was precipitated. It was filtered off, washed with 

petroleum ether 80-100 OC then crystallized from acetic acid to yield 3 25 g (93%), mp 320-322 T, 1R (u, 

cm-') (KBr): 2600-3400 (OH), 3200 (NH), 3000 (CH arom.), 2850 (CH aliph.), 1705 and 1725 (C=O); NMR 

(6, ppm) (DMSO-d,): 4.50 (2H, s), 5.30 (lH, s), 7.70-8.30 (4H, m), 10.90 (IH, s). Anal. Calcd for 

C,,H,NO,Br: C, 44.47; H, 2.99; N, 5.19. Found: C, 44.42; H, 2.92; N, 5.12. 

3-Awlamino-3-(2-oxoindo1e)acetic Acid Derivatives (4a-el 

General Procedure: 

Each primary aromatic m i n e  (0.01 mol) dissolved in ethanolic sodium hydroxide solution (0.02 mol in 30 

mL of EtOH) reacted with the calculated amount of 3. The reaction mixture was refluxed for 6 h, then the 

reaction mixture was cooled to rt, acidified with 10% HCI, whereby the target product was precipitated. It was 

filtered off and crystallized from the proper solvent (Table 1). 

3-A~~methv~amino-2-(~-methv~-2-oxoindole~acetic Acid Derivatives (5a-el 

General Procedure: 

Each compound (4a-e) (0.01 mol) was treated with the calculated amount of methyl iodide (2.8 g, 0.02 mol) 

in acetone (50 mL) in the presence of the calculated amount of anhydrous potassium carbonate (4.1 g, 0.03 

mol). The reaction mixture was refluxed for 6 h, then cooled tort and the potassium carbonate was filtered 

off, washed with acetone. The acetone was removed whereby the target product was precipitated. It was 

filtered off and crystallized from the proper solvent (Table 1). 

S~irolindoline-3,2'-(1'.2'.3',4'-tetrahvdroauinoline)l-2.4'-dione Derivatives (6a-el 

General Procedure: 

Each compound (4a-e) (0.001 mol) was treated with the calculated amount of triflic acid (0.1 5 g, 1.0 mmol), 

then the reaction mixture was stirred at n for 1 h. The reaction mixture was poured into NaHCO, dissolves 

in water (30 mL, lo%), whereby the target spiro derivatives (6a-e) were precipitated. The products were 

filtered off washed with water and crystallized from the proper solvent (Table 1). 

Spiro~indoline-3.2'-(1',2'.3',4'-tetrahv~uinoline)l-1.1'-dimeth~l-2.4'-dione Derivatives (7a-el 

General Procedure: 

Each compound (5a-e) (0.001 mol) was treated with the calculated amount of triflic acid (0.15 g, 1.0 mmol), 

then the reaction mixture was stirred at rt for 1 h. The reaction mixture was poured into NaHCO, dissolves 
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in water (30 mL, lo%), whereby the target spiro derivatives (7a-e) were precipitated. The products were 

filtered off, washed with water and crystallized from the proper solvent (Table 1). 
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