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Attack of MeMgI and PhMgBr in toluene on spiro[cyclohexane-

1,3'-3H-indole] (1) in the presence of Cu2Cl2 gives 2'-substitu-

ted spiro[cyclohexane-1,3'-indolines] in quantitative yields. 

Also, attack of PhCH2CH2MgBr on 1 in the presence of Cu2Cl2 af-

forded 2'-phenethyl, 2'-H and 2'-benzyl (or 2'-p-xylyl) deriva-

tives in toluene (or p-xylene) as solvent.

1'-r-(N', N'-dimethylamino) propyl derivatives of 2'-substituted spiro [cycloal-

kane-1, 3'-indolines] are potentially antidepressant drugs. 

Preparation of 1 has been carried out by the Fischer reaction from cyclohexa-

necarbaldehyde phenylhydrazone.1) Nucleophilic addition of Grignard reagents on 1 

was undertaken to obtain appropriate 2'-substituted spiroindolines (2). 

Attack of MeMgI and PhMgBr on the C=N bond of 1 in ethereal solvents (diethyl 

ether or tetrahydrofuran) results unsuccessful and 1 was all recovered. 

Organolithium reagents, with greater ionic character than the Grignard ones, 

exhibit the same behavior with 1 in the same ethereal solvents. 

Steric hindrance affecting C=N bond of 1 by bulky pentamethylene substitution 

and the organometallic solvation by the ethereal solvent seems to prevent the nu-

cleophilic addition of Grignard reagent to 1. 

To avoid the solvation effect, the reaction was carried out in toluene at

120℃. Thus, MeMgI and PhMgBr in toluene under inert atmosphere reacted with 1

to give 39% of 2a (Picrate, mp 151-152℃) and 5% of 2b (Picrate, mp 180-181℃).2)

Organolithium reagent, MeLi and PhLiJ under the same experimental conditions provi-

ded 5% of 2a, whi1e 2b was not detected. Moreover, those Grignard and organolithium

reagents, do transform 1 to cyclohepteno[b] indole 3 (colorless crystals, mp 142-

143 ℃) in low extent (Table 1). 
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Table 1. Table 2. Cu2Cl2 fixed as the 5.5% molar of 1

Reaction of these Grignard reagents in toluene with 1 shows an apparently 

radicalic mechanism. In this way, a little amount of Cu2Cl2 was added to a mixture

of the Grignard reagent and l in toluene at 120 ℃. After 2-3 h, the compounds 2a

and 2b respectively, were isolated in quantitative yield (Table 1). Moreover, McLi

and PhLi with 1 do not react under similar experimental conditions. 

A general fact of this reaction is that is affected by: a) the molar relation 

of 1 to the Grignard reagent and b) dilution of this reagent in toluene. Both 

effects are shown at fixed reaction time (2 h) in Table 2. It is remarkable that 

the rearrangement product 3 is isolated in quantitative yield under dilution condi-

tions. 

Attack of PhCH2CH2MgBr to 1 in a similar way afforded 4 (hydrochloride, ml)

114-115 ℃), 5 (colorless crystals, mp 76-77 ℃) and 6a (colorless crystals, mp 87-

89 ℃).The reduction product S allow us to consider a radicalic intermediate from

1 on the 2'-position which incorporates hydrogen from the solvent, generating a

benzyl radical as it is confirmed by the formation of Va. A p-xylyl radical is also

trapped aS 6b (hydrochloride, mp 116-118℃) when p-xylene was used as solvent.2)

 Spirocycloalkane compounds, structurally related to 1, cycloheptane and cy-

clooctane derivatives, gave similar results and thus, the above reactivity is in-

dependent of the steric hindrance of the cycloalkane ring as spiro substituent. 
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