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DIRECT FLUORINATION OF ISOQUINOLINE COMPOUNDS1

Yoshiro Kobayashi*, Itsumaro Kumadaki, and Toshinori Yamashita

Tokyo College of Pharmacy, Horinouchi, Hachioji, Tokyo, Japan

Abstract-Activation of isoquinoline for the direct fluorination
was achieved by its conversion te 2-methylisocarbostyril. The
fluorination of 2-methylisocarbostyril gave 4-fluoro compound

in a satisfactory yield. The Reissert's compound was not reac-

tive enough for the fluorination.

In our study of organic flueorine compounds, we attempted direct fluorination of
heteroaromatic compounds with gaseous fluorine. However, the treatment of
pyridine or its ring-fused derivatives with fluorine did not give fluorine com-
pounds in practical yields but the starting materials were recovered guanti-
tatively. Therefore, we tried to comvert them to suitable derivatives. As the
direct fluorination seemed to occur by the electrophilic attack of fluorine, we
chose N-methylisocarbestyril (1) as a starting material. Its partial enamine
structure seemed to be suitable for the fluorination. The previous success of

fluorination of uracil might be due to the similar structurez,
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Bubbling of F2 gas diluted to 10% with argon into a solution of 1 in methylene
chloride, however, gave only 4-chloreo-2-methylisocarbostyril (2)3, 1H—NMR 6(CDC13)
7.21 (1H, s, 3-H), m/e 193. Compound 2 might be produced by chlorination of 1

with chlorine, which was formed by the attack of fluorine on methylene chloride.
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Next, F, gas (10% in argon, 50 ml per min) was bubbled into a solutiom of i’(l 3]
in AcOH (40 ml) at 30°C for 7 hr. After concentration of the reaction mixture
under vacuum, the residue was taken up with methylene chloride. The methylene
chloride selution was washed with dil. NaHCO; and dried over Na2504. After evap-
oration of the solvent, the residue was fractionated by high pressure liquid
chromatography [column SiOZ, solvent CGHG»ACOEt (3 : 1)]. The first fraction

gave 4-fluoro compound (3), 600 mg (54%), bp14125-6°C, a pale yellow oil, which
solidified on standing; 1H-NMR 5[CDC13) 3.53 (3H, s}, 7.05 (1H, d, JHF = 6.0 ppm};
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F-NMR &" 94.5 (d-d, Jyp = 6.0 and 1.0 Hz). The starting material was recovered

as a second fraction.
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Similarly, N-methyl-2-pyridone gave 5-fluoro compound (5) in 43% yield, bp6112-6

°c; H-NMR §(CDC1;) 3.57 (3H, s), 7.48 (1H, d, J = 10 Hz), 8.2 - 8.6 (2H, m);

19 NMR 6 85 (d-d, J = 10 and S Hz).
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The fluorination of the so-called Reissert compound, l-cyano-2-benzoyl-1,2-di-
hydroisoquinoline, which has the similar enamine part, afforded no fluorine
compounds. This fact shows that the N-benzoyl group deactivates the enamine

character strongly.
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