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Abstract: l,3-Dihydro-3-(3,4-dihydro-l-oxonaphthalenyl-2-idene)- 2H-indol-2-ones were con-
densed with phenyl hyrazine, 3-Amino-l- phenyl-2-pyrazolin-5-one and hydroxylamine 
hydrochloride to obtain novel 3,3a,4,5- tetrahydrospiro [2H-benz(g)indazole-3,3'(3H)- indol]-2'-
(lH)-one, 3'a,4'a,5',6'-tetrahydro-2'-phenyl spiro [3H- indole-3,4'-benz(h)-[4H]pyrazolo[3,4-
b]quinoline]-2(lH), 3'-dione and 4,5-dihydro-spiro[3H-indole-3,3'[3aH]-2,l-naphthisoxazol-
2(lH)-ones respectively. Structural assignments have been made on the basis of analytical and 
spectral data. 

Introduction 
Indole-2,3-dione (Isatin) has been an interesting reaction intermediate for synthetic organic 

chemists due to its reactivity. Considerable work has been reported from our laboratory on the 
reactions of isatin with methyl ketone (1) and cyclic ketones (2,3). Our more recent work involves the 
reactions of isatins with heterocyclic ketones (4,5). In an attempt to extend the work to ketones of the 
naphthalene series, 1,3-dihydro- 3-(3,4-dihydro-l-oxonaphthalenyl-2-idene)-2H-indol-2-ones 1 have 
been prepared. It is apparent that these compounds possess an a, ^-unsaturated carbonyl moiety which 
involves both the carbonyl group of the indole ring and the carbonyl group of naphthalene ring. Thus, 
incorporation of these systems in the final product cannot be ruled out. 

Taking advantage of the presence of a chalcone moiety in these intermediates 1, the reactions 
of these compounds with some nitrogen containing nucleophiles were expected to be interesting 
leading to the formation of novel heterocycles. 

In this communication, we are reporting the synthesis of some novel spiro derivatives (2,6,10) 
obtained exclusively by the reaction of chalcone I , with phenyl hydrazine, hydroxylamine 
hydrochloride and 3-amino-l-phenyl-2-pyrazolin-5-one respectively. It may be noted that the present 
investigations resulted in the exclusive formation of spiro derivatives and are at variance with our 
earlier studies (l-3)(6-10) with other chalcones and their reactions with various compounds contain-
ing amino group. 

Results and Discussion 
New fluorine containing l,3-dihydro-3-(3,4-dihydro-l-oxonaphthalenyl-2-idene)-2H-indol-2-

ones 1 have been synthesized by the "Knoevenagel" reaction of fluorine containing indole-2,3-diones 
with α-tetralone in the presence of diethylamine as a catalyst (11). 

Compound 1 was condensed with Phenylhydrazine, hydroxylamine hydrochloride and 3-
amino-l-phenyl-2-pyrazolin-5-one respectively to examine the possibility of formation of more than 
one product in each case. 

Reaction of 1 with Phenylhydrazine was carried out in absolute ethanol to explore the 
possibility of the formation of different products namely 2,3,4 and 5. (Scheme I) 
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SCHEME-I 
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R = H , 5 - F , 6 - F 

Reaction of 1 with Phenylhydrazine yielded a bright yellow solid in each case. It's ER spectrum 
showed the disappearance of exocyclic C = C at 1620 and C = 0 absorption at 1660 cm"1 and 
appearance of the C = N and C = 0 absorption at 1610 and 1670 cm"1 respectively indicating the 
participation of a , /9-unsaturated carbonyl system involving tetrahydro naphthalene ring. The l H 
NMR spectrum showed a double doublet for methine proton at ό 3.24 ppm due to coupling of this 
proton with nearby methylene protons with different dihedral angles. A multiplet was observed at 
06.95-8.44 ppm due to aromatic protons along with a singlet at ό 10.91 ppm due to -NH proton. The 
mass spectrum of the compound 2a showed the molecular ion peak at m/z 365 (17.2%) corresponding 
to its molecular weight with additional peaks at 321 (365-CONH2)+ (48%), 262(365-C6H4CN) * 
(18.9%), 204(321-C9H9)+ (21.8%) and 177(204- H C N ) + (100%) etc. 

The presence of C = Ο absorption at 1670 cm"1 in IR spectrum rules out the possibility of the 
formation of condensed derivative 5* The presence of characteristic signal for > CH (double doublet 
at (5 3.21) rules out the possibility of formation of either 2 or 4. On the basis of these spectral studies, 
the products formed were identified as 3,3a,4,5-tetrahydro spiro [2H-benz(g) indazole- 3,3'(3H)-
indol]-2'-(lH)one. 

Reaction of I with NH2OH, HCl has been carried out in ethanolic KOH to explore the 
possibility of the formation of different products 6,7.8 and <L (Scheme II) 
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In the present case, reaction of 1 with NH2OH HCl resulted in the formation of a bright yellow 
coloured compound identified as a spiro derivative 

It's IR spectrum exhibits characteristic signals for C = N at 1610 cm"1 and at 1700 cm"1 for 
C = 0 absorption. It's 1 H NMR showed a characteristic double doublet at <5 3.21 due to methine 
protons. The 1 3C NMR spectrum (DMSO-dö) of 6a showed characteristic absorption at <5 168.26 
(C = 0 ) , 156.23 (C = N), 111.12 (12-Aromatic carbons), 110.56 (spiro carbon) and 30.13 ppm (2 
carbons of naphthalkyl ring). 

The mass spectrum of showed molecular ion peak at m/z (308) (23.6%) corresponding to 
its molecular weight with additional peaks at 201(M + -C7HsF) + (40.4%), I73(201-C0) ^ (35.9%), 
137(308- C10H9NO)+ (100%), 120(137-OH) + (87.2%), 109(149-C 2 OH) + (52.7%), 89(109-
H F ) + (79.2%) etc. The presence and position of fluorine was confirmed by 1 9F N M R spectra. Single 
fluorine at position -5/6 of indole ring appeared at ό -116.42 and -113.58 ppm respectively. 

Presence of only one C = Ο absorption at 1700 cm"1 in IR spectrum rules out the possibility of 
the formation of condensed derivative 9. The other two possibilities 7, 8 were ruled out on the basis 
of characteristic signal for > CH (double doublet at Ö 3.21 ppm) and absence of - O H proton in XH 
NMR and the product identified as 4,5-dihydro spiro[3H-indol-3,3'](3aH)-2,l- naphthisoxazol -
2( lH)-one 6. 

N H 2 O H . H C I 

C 2 H 5 0H - Κ OH 

Η 
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The reaction of 1 with 3-amino-l-phenyl-2-pyrazolin-5-one in absolute ethanol/glacial acetic 
acid mixture yielded dark brown spiro compounds 1Q instead of imino compound 11 and/or condensed 
compounds 12. (Scheme III) 

S C H E M E - I I I 
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A typical IR spectrum of compound 10 displayed characteristic absoφtion bands in the region 
3200-3480(NH), 2940(CH stretch), 1680 and 1620(two C = O), 1590(C = N) and 1490(C = N). In the 
XH NMR spectrum signals were observed at ό 3.24 ppm due to methine protons along with a multiplet 
at <5 6.36-8.24 due to aromatic protons. A broad absorption signal due to -NH protons were observed 
at Ö 9.71 ppm. 

In a typical mass spectrum of 10a. the molecular ion peak was not observed but characteristic 
fragments were observed at 77[M- C 2 iHi5N 4 02] + (21.1%), 133[M-C2iHi5N20]+ (46%), 146[M-
C19H14N2O]+ (50%), 88[131-CONH]+ (48%) etc. 

On the basis of the above spectral evidences, the compound has been identified at 3'a, 4'a,5', 
6'-tetrahydro-2'-phenyl spiro[3H- indol-3,4'-benz(h)-[4H]pyrazolo[3,4-b]quinoline-2(lH)-3'-dione 
i a 

Exper imenta l 
All the melting points are uncorrected. The purity of the compounds synthesized has been 

checked by TLC. The IR spectra were recorded on a Perkin-Elmer spectrophotometer model 577. 
The NMR spectra have been recorded at 90 MHz on a Jeol FX 90Q FT-NMR using TMS as an internal 
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Table 1: Characteristic data of the synthesized compounds. 

Comp. R Yield M.P. Molecular Analysis (%) 
No. (%) (°C) Formula Found/Calcd 

C Η Ν 

2a Η 59 230 C24H19N3O 78.72 5.16 11.32 
78.90 5.20 11.49 

2b 5F 44 220-222 C24H18FN3O 75.16 4.64 10.97 
(d) 75.19 4.69 10.95 

2c 6F 55 235 C24H18FN3O 75.12 4.62 10.92 
75.19 4.69 10.95 

6a Η 52 >360 C18H14N2O2 74.42 4.60 8.70 
74.48 4.63 9.05 

6b 5F 35 310-312 C18H13FN2O2 70.10 4.21 9.31 
(d) 70.12 4.22 9.09 

6c 6F 58 308 C18H13FN2O2 70.06 4.18 9.20 
70.12 4.22 9.09 

10a Η 62 >360 C27H20N4O2 74.98 4.58 12.26 
75.00 4.62 12.95 

10b 5F 66 >360 C27H19FN4O2 71.96 4.20 12.40 
72.00 4.22 12.43 

10c 6F 64 >360 C27H19FN4O2 71.98 4.19 12.39 
72.00 4.22 12.43 

d = decomposes 

standard in CDCI3. Mass spectra were recorded on Kratos-30 and -50 mass spectrometer. 'C' and Ή ' 
analyses of compounds have been done on Coleman 'C' and Ή analyzer. Nitrogen analyses has been 
done using Carlos Ebra N- analyzer 1106 at CDRI, Lucknow. 

Preparation of 3,3a,4,5-tetrahydro spiro[2H-benz(g)indazole-3,3'- (3H)-indol]-2'-(lH)one (2a-c) 

A mixture of compound 1 (0.01 mole, 2.75 gm) and phenyl hydrazine (0.012 mole, 1.29 gm) in 
absolute ethanol (30 ml) was refluxed for 5-6 hours. On cooling, a bright yellow compound separated 
out which was filtered, dried in air and recrystallized from ethanol. Physical data of the compounds 
synthesized are given in Table 1. 

Preparation of 4,5-Dihydro spiro[3H-indol-3.3'(3aH)-2.1-naphthisoxazol]-2(lH)-one (6a-c) 

A mixture of 1.(0.01 mole, 2.75 gm), hydroxylamine hydrochloride (0.01 mole, 6.95 gm) and 
potassium hydroxide (1 gm) in aqueous ethanol (25 ml) was refluxed for 3-4 hours and kept overnight 
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at room temperature (24°C). The solid obtained was recrystallized from ethanol. Physical data of the 
compounds synthesized are given in Table 1. 

Preparation of 3'a,4'a,5',6'-tetrahydro-2'-phenyl spiro[3H-indol- 3,4'--benz(h)-[4H]-pyrazolo[3,4-
b]quinoline]-2(lH),3'-dione (lOa-cl 

A mixture of 1 (0.01 mole, 2.75 gm) and 3-amino-l-phenyl-2- pyrazolin-5-one (0.011 mole, 
1.92 gm) in absolute ethanol and glacial acetic acid mixture was refluxed for 32-34 hours. On cooling, 
the reaction mixture, a blackish solid separated out. It was filtered, dried and recrystallized from 
ethanol. Physical data of the compounds synthesized are given in Table 1. 
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