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Regioselective substitution of 2,3-dichloro-6-amino-quinoxaline
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Abstract

The novel regioselective substitution of 2,3-dichloro-6-amino-quinoxaline is described. A range of nucleophiles
were used to provide 2,3-disubstituted-6-aminoquinoxalines with complementary regiochemistry to that obtainable
using published methodology. © 2000 Elsevier Science Ltd. All rights reserved.
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As part of a recent study of the biological properties of substituted quinoxalines, we wished to examine
arange of 2-amino-3-substituted 6- and 7-aminoquinoxalire®l2, where the substituent on C-3 would
include groups linked through carbon and sulfur.
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Analogues of compounti were readily available via the sequential addition of nucleophiles to 2,3-
dichloro-6-nitroquinoxaling®-? as exemplified in Scheme 1. However, compo@rpioved less readily
accessible. Attempts to carry out an initial thiol substitution at C-3 t#fd to a mixture in which the
major component was the bis-thioetiefScheme 2). Addition of carbon-based nucleophiles e.g. using
the Suzuki reaction o8 led to incomplete reaction with significant hydrolysis of product and starting
material. Non-aqueous conditions were also unsuccessful and so a new approach was thus needed to
synthesise the alternative regioisomer$.of

Sarges et al. have shown that 2,3-dichloro-6-methoxyquinoxaline reacts with hydrazine to give
exclusively the desired regiochemistry, e.g. substitution at C-3. The 6-chloro and 6-fluoro analogues
behaved similarly. On the other hand, Katoh et abtained mixtures of regioisomers from the reaction
of 2,3,6-trichloroquinoxaline with 2-aminopyridine, although this could be explained by the ambident
nucleophilic character of 2-aminopyridine.

We reasoned that 2,3-dichloro-6-aminoquinoxaline should react with nucleophiles to give reverse
regioselectivity to that seen with 2,3-dichloro-6-nitroquinoxaline, thereby affording our target com-
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Scheme 1. (i) HNRR? (2 equiv.), DMA, rt, 1-2 h; (i) ArtCHSH, NaH, DMF, rt, 3 h; (iii) SnGl 2H,0, EtOAc, 90°C, 1 h
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Scheme 2. (i) ArCHSH, K,COs, acetone, rt, 3t

pounds2. Reduction of3 to 6-amino-2,3-dichloroquinoxalin®? was readily accomplished using tin(Il)
chloride dihydrate in ethyl acetate, at reflux for 1 h. As anticipated, addition of amir@esd¢ourred
regiospecifically to givad.0. This was later proved by comparison of NMR data of isomeric final products.
Subsequent addition of a second nucleophile then displaced the remaining chlorine atom to give the
desired product&l and12 (Scheme 3). Interestingl® gave similar regioselectivity in its reaction with
other nucleophiles, e.g. thiols.
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Scheme 3. (i) SnGIH,0, EtOAc, 90°C, 1 h; (ii) Amine (xs), 90°C, 30 min; (iii) furfuryl mercaptan (1.1 equiv.), NaH (1.1
equiv.), DMF, rt, 3 h; (iv) benzoH]-thiophene-2-boronic acid, satd aq. J#0;, Pd(PPB),, toluene, 100°C, 4 h

Conclusions Sequential nucleophilic substitution of 2,3-dichloro-6-aminoquinoxaline gives 2,3-
disubstituted-6-aminoquinoxalines with complementary regiochemistry to that obtained when 2,3-
dichloro-6-nitroquinoxaline is used.

References

1. Tanaka, K.; Takahashi, H.; Takimoto, K.; Sugita, M.; Mitsuhashij KHeterocycl. Chen1992 29, 771.

2. Katoh, A.; Ueda, S.; Ohkando, J.; Hirota, M.; Komine, K.; MitsuhashiHe&terocycled992 34, 1965.

3. Sarges, R.; Howard, H. R.; Browne, R. G.; Lebel, L. A.; Seymour, P. A.; Koe, B. Kled. Chem199Q 33, 2240.

4. Abdel-Megeid, F. M. E.; El-Kaschef, M. A.; Ghattas, A. A. Bgypt. J. Chem198Q 20(5), 427—-439.

5. Isolated yields are given for all reactions except those in Scheme 2 where yields were not optimised or finalised.



