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DECHLORINATION OF SOME CHLOROPYRAZINES AND THEIR N-OXIDES
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Abstract --- By heating with sodium formate and tetrakis(tri-
phenylphosphine}palladium, chloropyrazines were converted to the
parent pyrazines in satisfactory ylelds. The chlorine atoms of
chloropyrazine N-oxides could also be removed, leaving the N-=0
group.

Several procedures for the reduction of halogenated arenes are available.l"’l'f
In the course of the investigation on pyrazines, we once reported the reduction of
2-chloropyrazine l-oxides via hydrazino compounds.2 Since the ylields in this
procedure were not always good, cur contlnued effort has led us to explore other
means to achieve the removal of halogen atoms on the pyrazine ring. The Helquist's
work3 on the dechlorination of halogenated arenes prompted us to apply his method
to the dechlorination of 2-chloropyrazines. This report communicates that
Helqulst'™s procedure answers to our purposes and is especially useful for the
reduction of 2-chlorepyrazine 1- and 4-oxides without deoxygenating the N-O group.

The reactions of 2-chloropyrazines (1lA-D) were carried out under the same
conditions as reported, in which the substances {1 mmol) in 5 ml of N,N-dimethyi-
formamide (DMF) were heated with sodium formate (1.5 mmol) and tetrakls(triprenyl-
phogphine)palladium (0.05 mmol) at 100° for 2 hr under an argon stream. The ‘
reaction mixture was treated with water and extracted with hexane or ether to glve
the product, whlech was purified by column chromatography on silleca gel (Wakogel C-
200). As shown in Table I, all prcducts were cbtalined in satisfactory ylelds,
although the existence of a methoxyl group (1B) on the ring lowers the yields
slightly. 2,5-Dichloropyrazines (1E-G) were alsc subjJected to this reaction,
using three equivalents of sodlum formate and 0,01 equivalents of the palladium

catalyst, and two chlorine atoms were readily remcved.
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Table I. Dechlorination of Chloropyrazines

Rz |N~ Ri  HCOONa RzENjR:
ReW Cl  PA(PPha)s Ry “N*
2

1
Subatrate Produet Yiela mp or bp
(%) (1it. mp or bp,
°C or °C/torr)
18 Ry=Rs=1s0Bu, R.=H 24 R,=Rs=1s50Bu, Rp=H 89 95-98 /4
1B R1=Rs=150Bu, R,=OMe 2B° R,=R,=150Bu, Rs=0Me 50 (17)% 105-109/3
1c? R1=CgHas, Ra=H, Rs=Me 2C R;=C.H., R.=H, Ra.=Me ok 92-93
(93-94)°
108 Ri=H, Rz=Rs=C¢H, 2D  Ry=H, Ra=Rs=CsHa 97 119-120
(112-115)7
188 R1=Ra=CHaCgHs, Ra=Cl 2E R,=Rs=CH20¢Hs, Ra=H 55 68-69
(76)7
1F>  Ry=1soPr, R.=Cl, 2F  Ry=isoPr, R.=H, 91 B0-85/3
Rs=1scBu Ry=igoBu (89-90/#)2
1619 R,=R,=1s0Bu, Ra.=C1 24 81

a! The starting material.
b: Analytical and spectral data are consistent with the structures given.

The dechlorination of some 2-chloropyrazine 1- and l-oxides (34-G) was also
achleved under the same conditlons as the case of the reactlons cof 1A-D. 'The
results are illustrated in Table II. Interestlngly, the reaction of 2,5%-dic¢hloro-
pyrazine l-oxides {3H-1), using cne eguivalent of sodium formate and ©.05
equivalents of the catalyst, resulted in affording 2-chleoropyrazine l-cxides
exclusively. Both chlorine atoms of 2,5-dichloropyrazine l-oxides could barely
be removed by heating with three equivalents of sodium formate and 0.01
equivalents of the catalyst at 100°% for 10 hr., On the other hand, 2-chloro-3,6-
diisobutylpyrazine l,h—dioxideh was not reduced under drastic conditlons (pro-

longed heating at 100° or refluxed for 15 hr).
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Table II. Dechlorination of Chloropyrazine N-Qxides

R @ R
0

3

HCOONa , R ]INj R.
Pd(PPhs)s Ry g’ Ry

4

Substrate

Product Yieid
(%)

mp or bp
(31it. mp or bp,
°C or °C/torr)

3A

3ptl

3012

3HlO,a

310D

3Hl{),c

3112,a

3I12,c

R.:=H, R:=R4=1s50Bu,
Rs=C1

R.=Cl, Rz=R,=1s0Bu,
Rs=H

R:=Cl, Rz=R4=1s0Pr,
Rs=H

R,=H, Re=isoBu,
Ra=Cl, R,=1so0Pr
R,=H, Rg=1isoPr,
R3=Cl, R4s=isoBu
R,=H, R.=Me, Rs=Cl,
Ru=C5H5

R:=CesHs, Ra=Cl,
Rs=R.=H

R,=R;=Cl,
Rz=R,=1scBu

Ri=Ra=Cl, Rz=R,;=1soPr

ba

ha

he

4D

4E

Yy

4a

3B

3B

ha

4a

3C
4c

Ri=Ra=H, Rg=Ry=1scBu 87

90

R,=R;=H, R.=R.=1scPr 85

R:=Ra=H, R:=isoBu, a0
R.=1s0Pr

Ri1=Rs=H, Rz=isoPr, 93
Ry,=1s0Bu

R:=R;=H, Ra=Me 75
Ru=05H5

R1=C5H5, R2=Rs=R4=H 70

51

113-114/9

125=130/2
(134-136/3)°
128-133/2
(155/7)2
131-131.5
(128-129)°
125=127
(132-133)13

R.=Cl, Raz=R,=isoBu, 65 (13)3  35-36

Rs=H

68
12

9k

(33-34)*1

65 (2074

94

a; HCOONa: 1 eq., PA(PPhs)s: 0.05 eg., 100°%, 2 hr.
b) HCOONa: 2.1 eq., Pd(PPhs)y,: 0.1 eq., 100°, 2 hr.
c; HCOONa: 3 eq., Pd(PPhi).: 0.1 eg., 100°, 10 hr.
d, The starting material,
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