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Abstract: The reaction of 2,3-bis(chloromethyl)-1,4-naphthoquinone with 2-nitropropane anion
is shown to proceed by two consecutive Sp /1 reactions leading to the bis-C-alkylation product.
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Sgnl ,1 described in 1966 for C-alkylation of ambident nitronates by p-nitrobenzyl chloride has been
extended to anthraquinone? and benzoquinone? alkylating agents. Mytomycin C is a representative of the group
of bioreductive bis-alkylating antitumour agents and its reduction has been shown to result in the formation of
reactive species, which are able to form DNA cross-links.# Much attention has recently been given to the
development of other bis-alkylating agents and although 2,3-bis(chloromethyl)-1,4-naphthoquinone 1 (Ep(1) =
- 0.300 V/ SCE) is known as potential bioreductive alkylating agent, there is no study conceming its electron-
transfer alkylating properties. Our interest in nitroheterocycles® and quinones23 of biological interest led us to
investigate the reactivity of 1 in bis-Sgpy1 with nitronatesS® and a possible way to prepare new highly
conjugated naphthoquinones as 4, good candidates to undergo an electrocyclic ring-closure. The bis-chloride 1
was prepared from naphthoquinone according to Thomson’ and was reacted with the salt of 2-nitropropane 2
under phase-transfer conditions to give the bis-alkylated derivative 3.
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Table. Influence of experimental conditions in the reaction of 1 and 22

Enltry Scavenger 3 9gOYield
2 P-NOCgH4NO; (0.1 eq) 5
3 TEMPO (0.1 eq) 4
4 O, (bubbling) 11
5 dark, O (bubbling) 7
6 dark 9

AA]] reactions were performed with 500 mg (1.95 mmol) of 1, under phase-transfer conditions (dichloromethane-water)
by using a 2/1 ratio of 5, under nitrogen and irradiation with two 60 W fluorescent lamps; the salt 2 was prepared
from 2-nitropropane with NBu,OH 40% in water.
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The reaction of 1 with 2 was studied in the presence of classical inhibitors8 for establishing the nature of
the mechanism. Addition of p-dinitrobenzene, TEMPO or bubbling dioxygen through the solution in the dark
strongly decrease the yield of 3 indicating that the bis-Sg y1 mechanism as shown below is most probable.
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By treating a solution of 3 (550 mg, 1.5 mmol) in benzene with 6 equiv of NBu4OH 40% in water at room
temperature for 24 h, base-promoted nitrous acid elimination from 3 does not give 4 after work up, but the
tricyclic derivative 59 in 33 % yield (not optimized) resulting of an electrocyclic ring-closure. 10
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In conclusion, these results show the first example of a bis-Sp1 mvolvmg the naphthoquinone system
and a rapid way for the preparation of new naphthoquinones just as dihydroanthraquinone derivatives.
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