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3 car bon The pxperazmylpyrazme compounds useful in the novel method of treatment
' of the present invention have the structural formula:

in which R! is hydrogen, halogen (F, Cl, Br or I), C_; haloalkyl Cis alkoxy,
20 amino, C,_, alkylthio, phenylthio carpamoyi, (C,_, alkyl)carbamoyf (C,_s alkoxy) 20
S carbonyl, C,_; dialkylamino, phenyl or phenyl substituted by halogen (F, Cl, Br, or
I), by C,_; alkyl or by C,_, alkoxy;
: R* 15 hydrogen, halogen (F, l Br or I), alkyl of from ] to 3 carbon atoms,
cyano, amino, (C,_, alkoxy) carbonyl carbamoyl, alkoxi of from 1 to 4 carbon
25 atoms, haloalkyl of from 1to 3 carbon atoms, phenyl or substituted phenyl wherein 25
: the substituent is halogen (F, Cl, Br or I); S
" R3js hydrogen, halogen (F, Cl Br, or I), alkanoylamino of from 1 to 3 carbon -
atoms, carbamoyl, phenyl or phcn yl substituted by halogen (F, CI, Br or I), by
alkyl of from 1 to 4 carbon atoms or by alkoxy from 1 to 3 carbon atoms;
30 bR‘ xis hydrogen, alkyl of from 1 to 3 carbon atoms, Larboxyl or {C,_ alkoxy) 30
- carbony

r
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} ai ned By aci éFy’ér‘so‘tsy%f &eddrl%@mbewegmm tegiperBso e ransah teh = 20
| koxycarbony!l™. 16k h&ktid QE&%@@%k&MnME base forms of compounds I and I1I

-1 - pi. per azrauhyd t)tpryrtazlﬂ-ﬁﬂdearﬁ)aa’l(, lisCds| falidwg pr e? erre corrpound
vent ron -can be prepar ed are-as. foI | ovvs 35

10

'X is halogen Cis R, R

alkylsulfonyl, : Ny RS
phenylsulfong : . | Nﬁﬁ
‘C,_s alkylsulfinyl, or 7 N .
phenylsulfi nyl . R k,"-"‘s
in
25 The reaction takes p!ace at temperatures ranging from 15°C to 90°C., | 25

preferably under an inert atmos here, e.g. N;, He or Ar, until a substantial amount
of desired adduct of formula III is obtained, typically for a period of from 0.5t0 6
hours, preferably from 1 to 4 hours.
_ Where R® is to be a C,_, alkanoyl radical, the compound may be prepared by .
30 alkanoylatmg in known manner the correspondmg compound in which R® is 30

hydroge
fg a compound in which R* is carboxy is desired, it may be obtained by acid
hydrolysis of the, corresponding compound in which R* is alkoxycarbonyl.
Other processes by which 6-chloro-2-(1' -piperazinyl)pyrazine, a particularly
35 preferred compound of thls invention, can bc prepared are as follows: - - . 35’
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¥ s .30 Suitable rcducmg agcms are tin, zinc, iron, or sulfur—d:oxrde in inorganic or
. ; organic acids; triphenylphosphine, sodium arsenite, ammonium sulfide, sodium
acid : ' dithionite, and ferrous-oxalate-granulated lead; or the reduction may be effected
| L _ by_catalytic hydrogenation, e.g. over pallad;u‘n on carbon or Raney nickel. :
arly - R 30 Suitable .solvents include -polar solvents such as water, acetic acid and C, 0
. 35 | alcohols. The reducnon is preferabl) conducted at from 0 to 150°C, . .
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L rpounds “of th‘éheﬁrg‘saﬁf Pﬁ°ﬁ%ﬁnﬂ&w"f ﬁretaaeetfega tnﬂéf d%%vages may be
gred - orally,. howgver., : ot ber rout s suc "'sub- R
81y, intramuscularly;: int enous'l' Ay be uged The actl Ve’

of the present-i nvent on gr pral I m ni sf;]_ed.,__t or :

_catalyst Hy
N _‘TC S -

enpe‘r/at ur e of - the

“Ct

' 1.0. : Suitable catalysts are Raney nickel, copper—chromxum oxide, platmum 10
P galladxum and oxides thereof in a polar solvent such as aqueous acid or alcohol. - -
uitable hydrides are borane and lithium aluminium hydride in a nonpolar solvent
- such as tetrahydrofuran or diethyl ether. The reactions are preferably carried out
. - - at a tempefature of from —70°C, to 300°C. and a pressure of from 1.0 to 300
" +-15° - atmospheres. . o _ : 15

V. Remaval of carboxy or estertf ed carboxy groups

n=l or 2 R H a]kyr or aralkyl
_ . The removal is effected by hydrolysxs and/or heatmg Hydrolysrs may be
20 effected in the presence of acid or base in a polar solvent such as water, C,_ 20
' alcohols or glymes at a temperature of from 0 to 150°C; heating may take pla
wnthout solvent or in- solvents such as hydrocarbons such as tetrahydro-
aphthalene, aromatic hydrocarbons, and substituted aromatic solvents such as
ch orobenzenc or nitrobenzene at a tempemture of from 100 to 300°C
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. The compounds of the present invention in the described dosages may be
admmlstered orallv; however, other routes such as intraperitoneally, sub-

. cutaneously, mtramuscularly, or intravenously may be used.
. The active compounds of the present invention are orally administered, for

y be R § 30 - example, with an inert diluent or with an assimilable edibie carrier, or they maybe 30
Ci, .20 - enclosed in hard or soft gelatin capsules, or they may be compressed into tablets,
slace . or they may be incorporated directly with the food of the diet. For oral therapeutlc
dro- .~ .~ administration, the active compounds of this invention may be incorporated with

h as -k _ excipienfs and used in the form of tablets; troches, pills, capsules, elixirs,
T 1 .35 . suspcnszons sy rups, waters or chewing gum. The amount of active compound in .35
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EXAMPLES 8—23 ' |
Followmg the procedure of Example I, the following substituted
- halopyrazines are reacted with piperazine in acetomtn!e to gwe the corresponding
c 7-(1' -piperazinyl)-pyrazine derivatives.
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where: X ‘is ha!ogen Cis alk)lsulfonyl phcnylsulfonyl s alk\lsulﬁml or
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or pharmaceuucalb acceptable salt or N-oxide thercof, where
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substantial amount of compound of clarrn I is obtained.
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