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Abrtract: The C-aiA&tion reaction of 2-ch~~t~i4,9-~l-~~yl-lH-~~~~2,3-d]~~-4,9- 
d&e by 2-nitropropune onion is shown to proceed by the SRN I mechanism. This mechanism is confirmed by the 

inhibitory &kts of diarygcn, p-dinitrobenzene. cupric chloride and TEMPO. 

In continuation of our program directed toward the study of reductive alkylating agents of potential 

biological interest in SRN~ reactions.’ we have recently shown the importance of the structure in the difference of 

reactivity between the quinoneimidazole system and the corresponding oxazole, which can be explained by a 

steric hindrance to coplanarity of the trimethylquinone and the hetemcyclic moieties in the imidazole &rivative.2 

CHs 

X=NCH3”=- i 

In order to confirm that a quinoneimidazole allcylating agent is able to react by an SW 1 mechanism when 

the quinone and hnidazole systems m coplanar, we have synthesized 2chloromethyl-4,9aihydro-l-methyl- 1 H- 

naphtho[2,3_dlimidazolmidazol4,9_dione la3 and studied its reactivity with 2-nitropropane anion. 

The starting material la has been prepared following established procedures4 in three steps from the 

inexpensive and commercially available 2-amino-3-chloro- 1 ,4-naphthoquinone as shown in Scheme 1. 

To study the influence of the leaving group, the bmmide 1 b has been obtakd by replacing chlomacetyl chloride 

by the corresponding bromide and the acetoxymethyl derivative lc by treating la by sodium acetate and a 

catalytic amount of TBAB in dichlonXrkethane. 

@This paper is dedicated to the memory of Professor Nathan Komblum. 
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Scheme 1 

Cl 

A 
1,4dioxane. 100°C 

a) X = Cl 59% 
b) X = Br 53% 

la 75% 
lb 41% 

The derivative la-c reacts with lithium salt of 2-nitropropane 2 under Komblum conditions5 (degassed 

DMF, inert atmosphere and photostimulation) and gives the ethylenic derivative d6 formed from the C-alkylation 

product 3 by base-promoted nitrous acid elimination (Scheme 2). Various experimental conditions reported in the 

Table have been studied to establish the mechanism. 

Scheme 2 

0 0 

&X + LiTNO DMF, 

w3 24h, hu 
0 kH3 

1 a-c 2 4 

Table Influence of experimental conditions in the reaction of la-c and 2a. 

Entry Mol. equiv. of 2 X Scavenger (mol. equiv. ) 4 % yield 

1 1 Cl 9 

2 2 Cl 47 

3 3 Cl 58 

4 4 Cl 79 
5 3 Cl Cuc12 (0.1) traces 

6 3 Cl dark, 02 (bubbling) 14 

7 3 Cl TJzMFOb (0.1) 2 

8 3 Cl P-NO~‘&H~NO~ ( 1) 10 
9 3 Br 24 

10 3 0COCH3 4 

aAll reactions we.rc performed unless odmwise noted during 24b by using one equivalent of 1 under nitrogen and irradiation with two 

6OW fluorescent lamps. b2,2,6,6-tetramethyl-l-piperidinyloxy. 
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The results of the Table show the important role played by the ratio of the nucleophile to the substrate 

concentration. The best C-alkylation yield is obtained when 4 equivalents of 2-nitropropane anion are used under 

KombIum conditions. This factor has been precedently demonstrated in SRNI aromatic substitutions,7 and we 

have shown in nitroimidazole8 and nim&iopbene9 series that theuse of an excess of the nitronate anian increased 

the yield of C-alkylation. Inspection of the Table also reveals the influence of the nature of the leaving group. 

When X is Br (derivative 1 b), the formation of 4 is significantly decreased as observed by IComblumlo with p- 

nitrobenzyl halides. The decrease in the C-alkylation yield is notably stronger with lc (X = OCOCH3) as 

proposed by Blankespoort 1 in 9,10-anthraquinone series. 

To demonstrate the operation of an S gel mechanism, we have used classical inhibition experiments*2 such 

as reaction in the’dark, electron trapping and radical scavengers. The addition of cupric chloride or 2,2,6,6- 

tetramethyl-1-piperjdinyloxy (TFMPO) in catalytic quantities completely inhibits the chain reaction (entries 5,7). 

When bubbling dioxygen in the dark (entry 6) or by addition of a stoichiometric quantity of p-dinitrobenzene 

(entry 8), the formation of 4 strongly decreases. 

All these experimental data provide good evidence for assigning the Sml mechanism to the reaction of 2- 

chloromethyl-4,9-dihydro-l-methyl-1H-naphtho[2,3-~-imidazol4,9aione la and 2-nitropropane anion 2. This 

mechanism is illustrated by the following classical chain process (Scheme 3). 
Scheme 3 

2 

In conclusion, these results show that the reductive alkylating agent 1, in which the quinone is coplanar with 

the imidazole bearing the leaving group, reacts with the 2nitropropane anion 2 to give C-alkylation by the Sml 

mechanism. It is the first example of an Sg~l reaction involving a fused quinoneimidazole system and a new 

way for the preparation of naphthoimidazolediones bearing a trisubstituted double bond at 2-position. The 

derivative 4 showing interesting antiprotozoan activity; l3 the extension of this reaction to heterocyclic nltronate 

anions and the pharmacological studies of the resulting 2-substituted new fused quinone-imidazoles are in 

progress. 
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