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SYNTHETIC COMMUNICATIONS, 21(18&19), 1889-1900 (1991) 

FACILE SYNTHESIS OF SUBSTITUTED N-MONOALKYLAROHATIC 
AMINES UNDER PTC CONDITIONS+.. 

U.R. Kalkote* , A.R. Choudhary, A.A. Natu 
R.J. Lahoti and N.R. Ayyangar* 

National Chemical Laboratory, Pune 411 008,  India. 

Abstract: Substituted aromatic amidea were alky-  
lated under PTC conditions. Compounds with ortho elec- 
tron withdrawing substituents furnished exclusively 
monoalkyl amines. A plausible mechanism has been sug- 
gested - 

Primary aromatic amines cannot be monoalkylated in 

satisfactory yields under either normal or PTC condi- 

tion due to difficulty in removing the NH proton from 

these amines (pa, aniline 27l) - This difficulty has 

been overcome by converting the amines to amides, thus 

facilitating the proton removal and hence the alkyla- 

tion. We have reported a simple method for the monoal- 

kylation of benzanilidesz and diphenyl~reas~ under PTC 

conditions. However, in order to get the alkyl amines 

these alkyl amides must be hydrolyzed in a separate 

step. A direct conversion of substituted amides to 

monoalkyl amines is reported; however, it involves 

* NC1 Communication No. 5070. 
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1890 KALKOTE ET AL. 

either the use of costly reagents and solvents4 or it 

does not have general applicability5. 

In this communication we describe a simple econom- 

ical one pot synthesis of ortho substituted aromatic 

monoalkyl amines f r o m  corresponding amides/amines using 

PTC conditions where the substituent is electron with- 

drawing. The effects of other substituents at the - 
and positions are a l s o  discussed. A plausible 

mechanism is suggested to accommodate the experimental 

observations. 

1-Acetamido or benzamidoanthraquinone (;La,b) and 

2-nitroacetanilide or 2-nitrobenzanilide (In,o) on 

treatment with dimethyl sulphate, powdered sodium hy- 

droxide and potassium carbonate yielded 1-N-methylami- 

noanthraquinone ( 3 )  and a-nitro-N-methylaniline (an) in 

quantitat<ive yields. It is quite obvious that these 

amides were alkylated and deacylated in one pot reac- 

tion mainly because of the presence of the ortho sub- 

stituents, since the corresponding unsubstituted com- 

pounds (2a,b) furnished only methylated amides (Ba,b) 

under identical reaction conditions. So in order to 

ascertain the exact role of these substituents in the 

alkylation and deacylation reactions, alkylation of 

various substituted aromatic amides (la,b;5a,b;la-w) 

was studied and the results are presented in Tables 1 

and 2. 
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1894 KALKOTE ET AL. 

The major conclusions that can be drawn from the 

observations presented in Tables 1 and 2 may be summa- 

rized as follows. 

1. Compounds having no substitutents (Za,b) yielded 

only alkyl amides (Sa,b). 

2. Compounds having ortho electron donating substitu- 

ents (zc.d,k) also furnished alkyl amides (&,d,k). 

3.  Compounds having ortho substitution with electron 

withdrawing groups (;ta,b;~,o.r,s,v,w) gave exclusively 

monoalkyl mines (5.8n.r.v). 

4. para-substituents do not have any marked effect on 

the product pattern. However, compounds having para 

electron withdrawing substituents (Ip,q,t,u) furnished 

mainly alkyl amides (Bp,q,t.u). 

5. meta substituents (le,l) do not alter the course of 

the reaction and thus furnish alkyl amides (Se,l). 

6. Bulk of the substituents (i.e. chlorine) (ILg) does 

not seem to accelerate the deacylation as anticipated. 

However, this non-accelerataion could be ascribed 

partly to the electron donating capacity of the chlo- 

rine atom. 

It was essential to determine the chronology of 

the reactions, alkylation and deacylation: (a) The 

deacylation takes place only after alkylation. (b) In 

the absence of PTC N-alkylacetamido anthraquinone (2a) 
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AROMATIC AMINES UNDER PTC CONDITIONS 1895 

did not deacylate to give the corresponding alkyl amine 

(3) thus establishing the essentiality of PTC even for 

the deacylation.step. 

c) Under the reaction condftions the N-alkylated amide 

could not be isolated or it5 presence detected by TLC. 

Taking into consideration the above phenomena i.e. 

chronology of reactions, essentiality of PTC and effect 

of various substituents, a plausible mechanism accommo- 

dating all these factor may be depicted as shown in 

Scheme 2. 

The proposed mechanism was verif ied6 exyerimental- 

ly by alkylation of 1-amino anthraquinone and 1,4- 

diamino anthraquinone to monoalkyl aminoanthraquinones 

using various alkylating agents in excellent yields. 

All the melting points/boiling points are uncor- 

rected. Infra red spectra were recorded on Perkin Elmer 

137 B in nujol inull in cni-l- IHNMR were recorded on 

Brucker W.H.-90 FT spectrometer using TMS as internal 

standard. Mass spectra were scanned on CEC-21-110 B 

machine. Purity of the compounds were checked by TLC. 

All the new compounds gave satisfactory elemental 

analysis. All the substrates were either procured from 

market or prepared following established procedures. 
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1896 KALKOTE ET AL. 

R 
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2 a , b  
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R & "CH3 I 
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- 5 a , b  - 6 a , b  

R R 
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Q4"". i )  A 

-GX Q k \ H  R '  R '  

7 a - w  - 8 a - v  - 
A : P o w d e r e d  N a O H / K 2 C 0 3 / P T C  
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AROMATIC AMINES UNDER PTC CONDITIONS 1897 

3 - 

R = C O C H ,  ,COC,Hg 

S c h e m e  2 
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AROMATIC AMINES UNDER PTC CONDITIONS 1899 

General procedure for N-alkylation of aromatic a i d e s .  

- hvlii & 1 - b o ~ 7 &  anthraauinone u-hl 

In a three necked round bottom flask, mixture of 

lb ( 0 . 0 2  mol) powdered sodium hydroxide (0 .08  mol), 

powdered anhydrous potassium carbonate (0.2 mol) and 

tetrabutylammonium hydrogen sulphate (0.0004 mol) was 

stirred in toluene (100 ml) f o r  30 minutes at 30-35OC. 

Reaction mixture was deep yellow initially became deep 

violet and slimy mass was seen sticking to the walls of 

the flask. Freshly distilled dimethyl sulphate (0.021 

mol) diluted with toluene 10 ml was slowly added to the 

reaction mixture over a period of 30 minutes. A s  addi- 

tion proceeded, deep violet color turned in to deep red 

( reaction was monitored by TIC ) .  The reaction mixture 

was stirred at 30-35 OC for 1 h, filtered and washed 

with toluene ( 3  x 25 ml). Toluene main filtrate and 

washings were combined, washed with water (2 x 50 ml), 

dried over anhydrous sodium sulphate and concentrated 

to yield colored solid product, which was 

characterized as 1-N-methylamino anthraquinone 3 (4.5 

g., 0.019 mol, 95%) m.p. 169-7OoC (Lit. 17013). 

Similarly la, 5ab and l a - w  were methylated under 

identical conditions and results are tabulated in Table 

1 and 2. Elemental analysis and spectral data for new 

compounds are given in Table 3 
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