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.§mRS OF SUBSTITUTED HYDROXYMETHYLPYRAZINES 

The present invention relates to ethers of substituted 

hydroxymethylpyrazine derivatives, to a process for their 

5 preparation and to pharmaceutical compositions containing 

them. 

The compounds of the invention have the following 

general formula (I) 

(I) 

--···& 

10 wherein each of the groups R, R1 and R2 , which may be the 

same or different, represents a·hydrogen atom, a c1-c6 alkoxy 

or c1-c6 alkyl group, and 

R3 represents a straight or branched chain, saturated or 

unsaturated c1-c8 aliphatic hydrocarbon group. 

15 The possible isomers of thet compounds of formula (I) 

and their mixtures are included in the scope of the present 

invention. Also within the scope of the present invention 

are the bioprecursors of the compounds of formula (I). 

The alkyl and alkoxy groups·may be branched or straight 

20 chain groups. 
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When one 0£ R, R
1
and R2 is_ c·

1
-c

6 
allcoxy, it is preferably 

c
1
-c

4 
alkox)i~ in p~ticul-ar methoxy or ethoxy. 

When one 0£ R, R
1 

and R2 is c
1 

""'.'c6 alkyl, . it_ is preferably 

c
1
-c

3 
alkY,1 ·and more preferably methyl. 

5 _R
3 

is pre.Eerably a. branched or s_traight chain $aturated 

·c
1
-c

8 
aliph~t~c hydrocax-bon ·group,, in particula~ c

1
-c

6
a1lcy1, 

pre.F~rably methyl or .ethyl.· · 

A pre.Eerred class oE compdUnds i~_that represented by the 

com?ounds _of Eormula (I) i ~herein R. and R2 are both ~ydrogen, 
R

1
is c

1
-c

6 
~llcyl and R

3 
is c

1
-c

6 
a1xY-1. · . 

·More pre.Eerred compounds oE the. invention are the compounds 

of formula (I) wherein R and R2 are both hydrogen, R
1 

is 

c -c
3 

alkyl and R
3 

is c -c
4 

alkyl; and more particularly ., . , . . 

J . 15 

the co~pounds of formula (I),~wherein Rand R2 are both 

hydrogen, R
1 

is methyl and R
3 

is me~hyl or ethyl. 
I 
I 

1 . 
1-

20 

Exanipl~ 0£ ~art.icularly preferred compounds of the invention 

are: 

2-:"methoxymethyl-5-methylpyrazine-4-oxide i 

2-ethoxymethyl -5-met~ylpyrazine-4-oxid'e; 

2-n-propyloxymethyl-5-methylpyrazine-4-oxide ~ . . . . , . 

2-i-propyloxymethyl-5-methylpyrazine~4-oxide; 

2-!!_-butyloxymethyl :-5-methy~pyrazine...;.4-oxide ; 

6 . 

. . .i 
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2-tert-buti.loxymethyl-S~~ethylpyrazine-4-oxide; 

2-Jl..:.pel'ltyloxymethyl-5-~ethylpyr.azine"'."~~oxide; and 

2-il"'."h exyloxymethyl".""5-methylpyrazine~4-oxide. 

...,.· 
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The compounds oE the invention may be·prepared by a process comprisi_ng : 
. . . a) reacting a compound of formu I a ( j"I ) . 

o· 
·1 .. R )[N;r·· R 1 . ' 2 . . I . 

""""" /, . R 'N. CH -X . 2 

with a compound o.i . .formula (I 1.1 } 

Y-R 
3 

(II) 

(III) 

wherein in the above .formulae (II) and (III) 
R, R

1, R
2 and·R

3
· are· as deEined_above, a~d one o.f' the groups X and Y 1s halogen or the residue oE a reactive . 10 ester of an alcohol arid the other is ·a group -OM, wherein . Mis hydrogen or a_cati~n, or 

b) ·oxidizing a compound of formula (IV) 

. (.JV) 

wherein 
15 each of ~',R' 1 and R'

2
, being the same or different, is hydrogen or methyl and RJ ~s as defined above, so obtaining 
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-a compound of.form~la (I), wherein each of R, R1 a.nd R2 , 

bein~ ·t:he same or diffe~ent, is hydrogen or methyl and 

""· . 

RJ i~ a~ defined abo~e; and, if de~ired, transforming a 

-compound of formu I a ( 1 ) so produced into another compound 

.. 

s of formula (I) and/or, if desired, separating a mixture of isomers 

of compounds of formula· c:r>. into t;he single isomers. 

When one of X and Y is halogen, it ·;s preferably 

chlorine or br~mine. .• . 
• 

When one of X and Y is the residue -of a re.active ester -of 

10 an al coho I, ·it is preferably -0-mesyl or -0-tosyl. 

15 

When one of. X and Y is a group .;.oM, M is preferably a cat:ion, 

preferab·I y an a I ka I i meta I cation, for examp I e sodium or 

potassium. 

Thus, whe~ X is halogen or the residue of a reactive· ester of 

an alcoho~ the compound of· f orniul.a· -(II)- is reacted with a 

compound of formul.a (:tl:l:) wherein Y is a group -OM; while, 

when x represents a gr.cup -OM, the compound of formula (II) 

is reacted with a eotUJ>ound of formul.a (Ill:) wherein Y is 

· · halogen or the residue·· Of a ;-eactive ester o~ an· alcohol. 

.. 

20 The reaction between··. compound of formula (II) and a compound 

of formula· (IJ:l:) may be· carried out1 for example by using 
I 

. . .· .. 
eq~imolar amounts of the r~agents;~n a solvent such as an 
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. aromatic hydrocarbon~ preferably ben~ene,_ toluene· or xy-lene; or 
. . 

dimethylformamide, dimethyJacetamide, hexamethylphosphortriamide. 

tetrahydrofuran_, d1oxane or• 1.:2~d-imethoxy"'.'~thane, at temperat1:1res · 

gen~rally from about 20°C_ to the reflux temperature of the solvent used, 

5 with reaction times generally from about 1 hour to roughly 12 h.ours. 
. . 

The oxidation of a compound of formula (IV) may, for example, be 

· carried·out through organic peracids, e,g; peracetic acid, pennaleic 
·. . 

acid, monoperphthalic aci~ or m-chloroperbenzoic acid, prepared.in situ 

by reaction of hydrogen peroxide, for example 30-361 w/v hydrogen -
. ' 

· 10 peroxide, with the corresponding acid, at temperatures ranging ·froni · 

. 1s· 

20 

. . . . •, 

about 20°C to th~ reflux. temperature. of the reacting mixture, for . 
. . . - . . 

. . . ,. 

reaction times ranging from about 1 hour up to.about 12 hours. 

As stated above a compound of formula (I) may be converted," if desired, 

into. another compound of formula (I); this optional process. ma"y be 

carried out by methods known in themselves. . . 

Also the separation of a miXture of isomers into the single 

isomers may be carriea out by conventional methods. 

Compounds 0£ £ormula (III) are k~oWl in the li tera~e. 

Compounds 0£ £ormula (II) , in. 'Which x is a hydroxy group 

may be obtained by. ~eductio!l 0£ compounds 0£ Eormula (V} 

(V) 

wherein 

R,R1·and R2 are as de£ined·above and Z represents a free, 

sali£ied or .esterified carboxy group~ 
. ..., 
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. When, in a compound o.E .form\lla ( v ),, ~- is a saliEied 

carboxy group; the salt may be either a salt o:f an organic 

base or a salt ol an inorganic base:.· pre.Eerably .·it 

is an alkali.metal salt. 
. . 

When, in a compound o.E Eormu~a ( .Y ), z is an esteri£ied 

carboxy group, tlie· ester may be, .Eor example, ·an alkyl 

.ester; ·~r~£erably it .is a.c
1
-c

6
a1koxycarbonyl_ group, in 

· particular me.thoxy- ·or ~tlioxy-carbonyl. · 
.. . . . . . . . . i 

The reduc.tion o.E a . compound tJ£ .Eormul~ ( y ) ' wherein. z . . . . .. 
is . est~i-~ied carboxyl1 to.give a compound oE £o:rmula 

(II} vh"erein ~- is oii1 maY, for examp1e, be carried out 

using sodium borohyd·r i de.· as· reducing agent . 

in a ,~~vent such as. methanci, ethano1 or 

iso~opanoi or a. mixture o.E one 0£ .the~e solvents with 

water in ratios ~ich va~Y depending on the solubility 

o.E the starting product; the said reduction may also be 

per.Eo?'med e.g. using 1ithium aluminium hydride in inert. 

sol vents such as · anhydrous diethy1 ether or 

anhydrous ·te:tra~Y.dro£uran at temperatures vhich;in b9th 

20 cases,_ range.£rom approximately o0 c to the solvent re.flux 
. . . 

temperature, £or reaction times o.E ··between a:p.pr.Dximately 
.· 

30 minutes.· and approximate~y 24 hours. 

The redUction 0£ a compound o.E .Eormula ( V.) wherein z 
· represents a .Eree carbcxyl group, to give a compound_ 0£ 

25 .formula (II), wherein X is OH1 ~s pre.Eerably carried out 

.... 

.... 
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. using 11th1um aluminium hydride in inert solvents.such 

as anhydrous ethyl ether, anhydrous diethylene 

glycol dimethyl ether, anhydrous tetrahydro£urari or 

mixture~ thereof, or usinq pre£ormed solutions of 

s boron hydride in the a£ ores aid anhydrous solvents, or boron 

hydride prepared in situ in ·the reaction medium from sodium . . . . . . 

10 

15 

. . 
boronhydride and boron .. tri.f'luoride etherate,· ·preEerably 

in diethyle.ne glycol dime~yl ether, at temperatures 
I . . . . 

ranging lrom ab~~ o0 c to the solvent reflux remperature, 

for reaction times 0£ between approximately 30 minutes 

and 12 hours •. \ 

The reduction of a compound of £ormula ( V·) wherein z 
represents a sali£ied carbojcy group, to give a compound 

0£ formula (II) ~erein X is OHtis preferably :carried 

'"out in conditions analogous to those employed i.n the 

reduction 0£ a compound 0£ tormula ( V ) wherein Z is a . ... 
free carboxy group. · 

The compounds 0£ .formula (I_Il wherein X ·is .:..oM, wherein 

M is._a cation, e.g. an alkali metal cation, may be· 

20 obtained from the ·corresponding compounds 0£ formula 

(II) wherein X is ~OH, py tre4tment vi.th a strong 
. .· ~- . 

. appropriate base, · e.g.- sodium amide or potassium amide, 

·.or by· treatment with· the hydride of an 

alkali. metal, pre.Ferab~y sodium hydride, in the conditions 

25 generally. used in organic chemistry £or this .type 0£ 

, 
I 
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sali.Eica t~ on. . 

The compounds 0£_· .Eormula :(II) wherein X is· halogen· may 

be obtained £rem the"corresponding compounds 0£ formula 

(II)· wher~in x ·is· -OH by known methods .• e.g. by t,reatment 

S 'llfi:th S~Cl2 by conventional. methods of or9a11ic 

ch.emistry, ·optionally in the presence ~f a suitable cataly~t, 

£or example Zncl2 , or by treatment with SOC12 .or c;>Xalic 

a·cid dichloride in· dimethyl.Eor;iamid~, ~ough the formation . 
0£ a Vilsmei er reagent. · .. . 

io The compounds· o.£ £ormu1·a (II.) wherein X is the residue 0£ 

a reactive ester i:J£ an alcohol, e.g. an -o~mesyl·or rO-tosyl 

group, may be prepared . Eroni . the corresponding compounds .. 
ot .Eormula (II) wherein X "is -OH by lc:nown methods, £or 

examp~e by treatment with the suitable acylhalide, . . 
15 preferably chloride, £or example· with p-toluenesu.lphonylchloride . 

or methanesulphonylchlorid~ qperating, £or instance, ·in 

anhydrous ·pyridine at room temperature. 

The compounds of formu I a (IV) are known Lfor examp I e they 

are descr-ibed ·in J.Org.Chem. i6 (3), 2356, .(1960)] or may be. .. - . 

20 prepared .by known rnethod~ from known conipounds, .. for example, 
. . . 

as described in the above reference.; 

"Al so the compounds of formula. (V)" are kno.wn Lfor exainPle, 

they are described in European Journal Medicine Chemi'stry-· 

-Chimica Therapeutica: llr 157, (1980.17 or may be prepared 

25 "by_kriown metho~s, ror·exarnple, as described in the above 

· reference. 
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The coinpounds.of the invention possess an elevated lipid-

-lowering activity, in particu_lar an anti-I ipolytic ac-

. tivity (decrease of plasma free fatty acids), triglyceride-, 

cholesterol.- ~n4!1 plasma phosphol ipid- lowering activity. 

The above activities of the ~ompounds of the invention 

were evalu~ted, on· groups of five, six or twelve male OFA-

Ico:. SD 0 OPS Caw)· r.~ts, of average weight. 180 g, fa~ted 

for 18 hours, with water ad libitum. 

The compounds to be tested were· suspended in Methocel·@ 

( O. 5% in di st i_ 11 ed water) and administered by stomach tube 

and in doses ranging from 1 t'o 50 mg/Kg body weight, each 

in a volume of 0.5 ml· per 100 g of body weight. 

The animals were killed at times ranging from the 1st to 
th . 

the 7 hour after treatment.· · 

Groups of ~aimals treated with the suspending agent only 

(control groups) were avai.lable for. each sampling time. 

At the times indicated, treated and control animals were 

slaughtered and blood collected. 

The plasma obtained _by centrifugation of the blood samples, 

with addition of 17' hepari~ in saline (0.1 ml for 5 ml of 

blood)_,· was assayed. for the following variables:· 

~) Free fatty acids: by the method pf Dole modified by 

Trout : Do I e V. P. - ~I in •. Invest., Ji, 150, ( 19 56); 

Trout D.L. - J. Lip. Res., .11 199, (1960)). 

b) Trig I ycer ides: by the method of Mendez 1 .Mendez J. -

Cl in. Chem., ll1 N. 6, 768, ( 197 5) • 
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c) Total cholesterol: by the method of Al lain: Al lain C. 

et al • ..;; Cl.in. Chem., 20, 470, (1974)). -· 
d) Phosphol ipids: by the method of. Takayama: Takayama M. -

- Cl in. Chi~. Acta1: Z2.1 93, (1977) • 

In part.i_cular,_ the- .anti I ipolytic acti.vity for the compound 
. .. . ,· 

2-methoxyinethy 1-5-methy I pyraz i ne-·4-ox i de, coded FCE 21990, ·. . . . . . 

was studied.in .comparison.with.the compou!"d2~hydroxy­
methyf-S.-methylpyrazine~4 ... oxide; coded K 10603, which is . . ~ .· . . 

. the .mc;>st active compound among those described in u.s •. 
Patent No 4,267,327.(Table 1). 

. ' . , . 

The said activity was determined according to the methods 

desCl'"ibed above. 

For this study one hundred and eight OFA-tco: SD (IOPS Caw) 

male rats were used. 

The two compounds were administered ora 11 y at a sing I e 

dose of 50 mg/Kg per os. 

Blood samples were col _lected from the an_imals at· 120 minutes,. 

180 minutes, 300 minutes, 360 minutes after the single 
. .. . 

administration. Six animals were .sacri.ficed for each treat-

ment at the sampling times 12.0 minutes an.d 180 minutes 

and twelve animals at the sa.Dpling times 300 and 360 minutes. 

Determination of free fatty acids (FFA) was made, on· the 

plasma •amples. 
.• 

The FFA values. for each time and treatment were statisti-

ca I I y ana I yzed a·s f o I I ows: mean arid standard error ca I cu:.. 
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lat ion, variance analysis: Winner, B.J. "Statistical 

Pr inc i p I es in exp er i menta I des_ i gn" - Hi 11 Book Company 

(London, San Francisco; .Toronto; New York - 1962, Pag • 

. . 56-62) . with a comp I ete I y ran_dom i z:ed e~per i ment.a I des ig_n, 

and :f i na·I I y. by the Dunnett Is test: Biometrics, 20, 482, . 
. . .·· - . 

(1964) -for each comparison of the control group versus 

the ~wo treat·ed groups;(Tab~e ·2r; . 

For the sake of brevity, the analysis of var!ance data 

are not.here reported. 

At~ ti mes 120' and 180' after administration the mean 

FFA v~ 1 ues for the groups of rats admi n i ste'red FCE 21990 

·and K 10603 were shown by Dunnett 's test to differ in a 

highly significant manner (pE;;O.O~) from the cor.respond­

ing values for. the con~rol group, the former being lower 

than the ratter. 

At t i'.me 300', _the means of the va I ues for the tw..o treated 

groups again both· differed from the corresponding control 

group mean, the former being lower than the fatter .. 

Such difference is sign if leant (p ~ O. OS) for the group 

administered K 10603, and highly significant (p <o .. 01) 

for the group ·treated with FCE 21990. 

At time·360.1 ~ the .. mea~. fol'." the group administered FCE 21990 

agafn differed in a high I y significant manner (p ~ O. 01) 

from the mean of the control group, the former being lower 

than the latter. 

•. 
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The mean of the group administered K 10603 did not di"ffer 

·from tlie mean of the contro I group~ 

It c:·an therefore be cone I uded that the anti 1 i po I yt i c 

activity of the compound FCE 21990 remains high '.u_p to 

the tJme 360': in fact, at .this sanipling time the mean of 

the FFA levels of the animals treated with this compound 

is lower than that of the.control ·animals, with a signifi-· .. 
can.Ce level of_ ~0.01. 

The antilipolytic activity of the compound K 10603 is 

shorter-lasting: at time ·300 1 the means of the FFA values 

after administration of this compound is lower than the 

mean of the controls, with a significance level i:> .(. 0.05. 

At time 360' the mean of the FFA values after administration 
. . 

of K 10603 doe~ nOt dirfer from that of the control animals, 

meaning that the antilipolytic effect has ceased. 

·As it is o'f very great importance in therapy with anti I ipo­

. lytic agents that their activity .be protracted over t.ime 

as long as possible, the foregoing experimental data clearly 

demonstrate the progress macle with the compound FCE 21990. 

-J~{ 
-=-· . 
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Table.1 Plasma levels of· free fatty acids (FFA, ·espressed as pmoles S) in rats at various 

times ( :t,n·. minutes) after treatment 

. Treatment 
Dose FFA ,µmoles S Means .:t S.E • 

mg/Kg per os 120• 180' 300' . 360 1 

Controls (*) - 57.5+5.9 .62.8+4.4 66.6+3.2 71.7+5.2 

FCE 21990 50 15.0+2.3 . 17.8+1.l 39.3+3.6 39.2+5.2 

K 10603 50 13.7+1.2 - 17.7,t.2.6 50.9,t.6.2 77 .• 5+6 .9 
,. 

' n = 6 n = 6 n = 12 i\ = 12 .. 

(*) Methocel 0.54' in distilled water, 5 ml/Kg per os 

n = numbe:{' of animals for ·each treatme·ut: 

t;· 

~ "l" 

;· .... , .. 

-.... 
·, 

·~ 
~ 

" 
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Results of Duririett's test on the values of FFA 

reported in Table·1 

Sampling time Comparisons Result 
in minutes 

. Con-trols ~ FCE 21990 
120' 

· Controls __. K . 10603 

180' 
Controls ___.,. FCE 21990 
Controls __. K 10603 

. 300' Controls -..FCE 21990 
Controls --+ K 10603 

360' 
Controls _._. FCE 21990 
Controls ---+ K 10603 

NS =not signi:ficant (P> 0.05) 

s = significant (pt 0.05) 

HS = highly signi:ficant (p ~ 0.01) 

' 

s_o ·mg/Kg per: OS HS 
so_ mg1Kg per OS HS 

50 mg/Kg per os HS 
50 mg/Kg per OS HS 

•· 

50 mg/Kg per OS HS 
50·mg/Kg per OS s 

SO mg/Kg per OS HS 
50 mg/Kg per o.s NS 

.i 
! 
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In view o.E their high lipi.d-lo~ering activity, theseinew 

compounds are .use.Eu:1 in the therapy o.E· primary and secondary 
hyperlipidaemias. 

· In particular, because 0£ their antilipolytic activity they can 
· .. 
S reduce the incidence 0£ ventricular a~rbythmias in in.Earct 

rs·. 

patients. (Rove H~J., 1975,. LANCET 1,. · 295). 
; 

They may be administered in a variety o.E dosage £orms, 
. . .. , . 

e.g. -~r~i1y· in .the . .Eorm o.E tablets, ca~su1es, s.ugal'- or £ilm-
coa ted tablets, liq~id solutions or suspensions; rectally; 

'· .. •. . . . . 

in the £orm o.E s~ppositories;parenterally, e.g. intramuscularly 
. . .· . . - .' . . 

~r by intravenous · inj-ec:tion or· in.fusion. 

The dosage·· depends -on the age~ weight, -conditions 0£ the 

patient·and administration route; £or.example the dosage 
. . . 

adopted £or oral administration in adu1tsranges £rem about 

50 to about 150 mg pro dose, .Erom 1 to 3 times daily, . 

_pre£erably .Ero~ so to 1 oo ·mg pro ~ose 1 - 3 times a day • 
---·-----· .. ··~·-. 

The to~i~i ty,. ~£~-the ~~riip~~s ··o.E the iri~en ti~n ~s _£ound 
.. . ·--.. -·. -· ·-- ·- ·-

to be qui~e.negligible and there.fore they can be sa£elY used · 
. . . . . . 

in. ther~py. The evaluation 0£ the toxicity (as orientative acut:£ 
20 . toxicity, i.e. Lb50), was carried out, e.g.~ a~ ·.follows: 

· nine' hou~s £ood-depri ved. mice vere treated· orally vi th single 

admi~istration 0£ increasing do~es, then housed and normally~. 
. . . . 

· . fed: the LDSO ~as assessed. on the seventh day after treatment• 
-----·-·-··- ------- .. . . 

· For · e.xamp I e, the fo I I ow i .. ng data were obtained: 

25 · 2~methoxymethyl-:S-methylpyrazine-4-o.xide: _ Lo
50 

.> 800 mg/Kg 

2-e_thoxymethyl-_S-methyl ~yrazi ne~4-o.xi de: Lo
50 

> 800 mg/Kg. 

The scope of this invention includes· also ph~maceutical compositions 
comprising a compound of formula (I) which.may. if 
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desired, be in any.isomeric form, in 

association with ~ phar~ceuti·c_a~ly acceptable . excipien1: 

6'ihich can be a ·carrier·· or diluent).; · 
,' ' ' 

The pharmaceutical compo~itions .containing the compounds 
. ' 

5 0£ the invention are usually prepared by conventional 

15 

methods . and administered in a pha~aceutically suitable 

£orm. ... . ·· .. 
•. 

For example, ·the soli~ oral ·lorms may co~tain, together with t· 

· "active. c~mpotind,.· dii\u~nts, e._g., lac:tose·, dextrose·, _saccharose~ · 
. •· 

cellulose, corn starch . or potato starch; lubricpnts, 
. . 

e.g. silica, .talc;. stearic acid·, magnesium or calcium 
. . ·.. . .• .. . 

stearate,and/or polyethylene glycols; binding agents, .. 

e.g~ ~tarches, arabic gums, gelatin, .methylcellulose, 

carboxymethy1 cellulose. orpolyviny)._pyrrolidone; 

disaggregatin·g agents, e.g. a starch, alginic aci.d, 
. . 

alginates or· sodium starch qlycolate.: effervescing mixtures; 

dyestu£~s;sweeteners; 'W~tting agent.s_.• s:uch as, 

lecithi~, polysorbates or laurylsulphates; and . . 

. in general, non-toxic a~d pharmacologically inactive_ .. 
. 20 substances gene~aliy used in pharmaceutical formulations. said ·. 

25 

.. 
• 

·. . ·. . : .·· . . . . . 

pharmaceutical preparations· m•y be manu£actured i}l lcnown· - . . . . 
manner, £or ~xampie, by.means 0£ mixing, gr~nulating, 

table~ting, sug~-coa:ting, or £ilm-c·oating processes• .The 

liquid disp~sions £or oral· ~dministration may· be e. ~· so1Ut1ons: 
. . . . 

syrups_, ·emulsions ·or• su5pensions. -The solut;ons for oral adminis-
.. . 

trat;on may conta;nascarrier, for example;· water With a su;table amount Of 

a dyestuffs and/or sweeteners agents. The.syrups may contain 

.· 

IA· 
J:~: 
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as carrier, £or example, s~cchar_ose or saccharose with 
- -

glycerine ai:id/or_ manni tol and/or · sorbitol; _ iri particular., 

a syrup to ~e administered to diabetic patients can 

contain as carriers only products not metabolizable to 

·s g~ucose, or metabolizabie in on1y very sma1i amo~t~ 

to glucose~ such as sorbitol. 

Tbe.suspensions and the emulsions may contain as carrier, 

tor example, a natural gum, a·gar, sodium alginate, pectin, 

methylcellulcse_, carboxymethylcellulose, or _polyvinyl 

10 alcohol. 

The-suspensions or solutions tor intramuscular injections 
- . \_ 

.may contain together with the.active com~ound a pharmaceutical"'." 

ly acceptable carrier, e.g. sterile water., ol i.:va 

oil, ethyl oleate, glycols, e.g. propyiene glycol, and i£ 

15. desired, a suitable amount ol lidocaine hy~ochlori~e!" 

•. 
The solutions £or intravenous injections or in£usions may 

conti!l.in as e~ri_~, £or example~ sterile water or pre£'.E!X'ably 

they may be in the form of -sterile, aqueous, isotonic -saline 

solutions. 
. ·. 

-. 
: 

• 
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The suppositories _may ""contain, together with the active 

compound, a· pbarmaceutica11y. acceptable "carrier i. e.q.·: C:ocoa­

butter, po1yethylen~ qlycol, a.po1yoXyethylene sorbitan 

fatty acid. ester surfactant . _or 1ec:f.thin. 

The f ol1owing E~mples serve. to i11ustrate the invention.· 

The I.R. spectrum of ~cpmpounds was measured in solid 
. Jbd-ffdda. ~) . 

·phase (KBr~ or in Nujol olut;.ion .or .1n _a solution of a 
.·. 

suitable so1vent .such as CBC13 , ·using a P~rkin .... Elmer .. 125 
I 
I 

spectrophotometer •. · 

10 The N.M.R-Spectrum.was measured preferably in solution of 
. . . 

_dimethy1 sulphcXid~6 or of CDC13 , using a 90 M-hertz 

Bruker HFX apparatus • 

. The Rf· Values were .. determined by thin layer chromatography 

on ready-to-use silica gel plates of 0.25 mm coatinq 

15 · thickness. 
·. 

EXAMPLE·· 1 

A solu.tion oE 27 hydroxymethY.l .... S-metpylpyrazine-4~oxide 

(2.1 g) in· anhydrous dimethyl£or.mamide ( 1Cl ml) was treated· 

witll a suspension o1 sodium hydride (o.·4 g) in anhydrous 

20. dimethYl£ormamide (5. ml). · 

The reactio~mixture was_ stirred at room temperature until 
. . . 

the hydrogen_ production was ceased, then ~ solution of 

methyl iodide (2.5 g) in anhydrous dimethyl£ormamide (10 ml) 

was added portionwise. . 

•. 

' . 

.. 
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After two )lours stirring at room temperature, the reaction . _ 

mixture was evaporated to dryness under vacuum·and the 

· residue was taken up with water (SO ml) and repeatedly 

extracted vi th diethyl ether. The organic: phase was washed . . . . . . . 

S with water, dried ~nd evaporated to_ dryness. The residue,· . . 
treated vith n-pentane, gave 2-methoxymethyl-S-methylpyrazine-

-. 
. 4-oxi~e, (1·~6 g) as white sol.id; m.p. 69-72°C. 

Analysis.: . 
Found: . ·c 53~92 ; H 6.;52 ; N 17.92 

T.t.c. (diethylether: methanoi = 180 : 20) 

I.R. (C_Hc13 ~ ·J 3·120 cm-1 .Cc-H aromatics) 
· . · \} 3080 cm_, . 

t.l 2940. ~-i (C-H aliphatic:s) 
~2900 O}l_, 
~ 2 830 c:Di-1 

V 160~ cm ...;1 (C=C , C::N) 

v1s20 c:m-1· · 

&J 1 310 cm_, · (N-.:0) 
. . . 

N.M.R. (CoC1
3
): d ppm cs ·2.48 • •• 

3.52 .·(s • • 
4.58 (s • 

' 
a.32 · Cs • ,. 

3.H .. • 
3H .. , 
2H • 

' 
1H • 

' 

.· 

··- ... -
C!3-c~) 

.. 

-0-CH ) -3 

-CH -0-CH·) -2 . 3 

J-CH=) -

.... - ... 

25 · ~he following compounds were similar.ly obtained: 
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2-ethoxymethyl•S-methylpyrazine-4-oxide (semi~sol id oi I) 

Analysis: 

Found: C 56.54; H 7 .06; N 16.21 

Ca I cu I ated fe>r c8H 12 N2 o2 : C 57. 13; H 7. 19; ·N . 16. 65 

·r.L.C.: (diethyl·ether:. m~th~noi • 180:·20) Rf ~·0.4 

N.M.R. (CDCI 
3

) : 6 P·P·~· . :t.27 (t; -3H? -CH
2-cit3> ... 

2~47 (s large; JH; CH.3-c=) . . I 

. · I .R. (CHCI 
3

) ·: ~ 2930 cn.-1 

~ 2870 cm-l · 

~ 1600 cm-l 

~ 1515 cm-l 

·~ 1305 c~-l 
~ 1110 cm-l 

3.65 (q; 2H; -C~-CH3) .. 

4.6·o _(s I arge; 2H; =C-CJi-0-) . lp .· . 
8~28 (s lar.ge: · lH; •N-Cfi•) 

8·.40 (s 1-arge; lH; -CJi.;.N-) 

(C-H al iphatics) 

(C=C, C•N) 

(N.-.o) 

(C-0-C) 

2-ethoxymethyi-5-ri,-prop~I pyrazi ne-4-oxide (semi-sol· id oi I) 

Analysis: 

0 . Found:. · C 60. 59; H _8. 07; .N 14.11 

Calculated_ for c
10

H
16

N
2
o2 : C 61.20; H 8.21; N 14.27 

I .R. (CHCJ
3

). : ) 2940 .c·m- 1 (c.;..H al iphatics) 
. 1 
~2900cm-
~ 2830. cm-l 

\ 6 -1 . ( ) S . 'I 1 00 cm · . C•C; C=N 

) 1515 cm-l 

.. ) 1305 cm -l (N .-..·o) 
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.. .-·.- -·-· 2-n-propyloxymethyi-s-methylpy;~-;i~~_:-4~oxide · 

' . 

.. 

f 
I 
I 
I 

I 
I 
j 

I . 

. ,, . 

2-i_-prowloxymethyl-S-methyl}iyrazine-4-oxide ,,- . 

2-n,-butyloxymethyl -5-methylpyrazine-4-oxide ; · 

2-tert~but.Yloxym.ethyl~S~methylpyrazine-4-oxide· J~ 

\ 

s . 2-n-pentyloXyJllethyl-5-methylpyrazine~-:-oxide; and 

2-n-h~loXyniethyl-5~methy1PYz.azine-4-oxide •. · 

• l.O 

l.5 

20 

. . . . / 

EXAMPLE 2 

2~Hydroxymethyl-S-methy1Pi.t-azine-4-oxide·(~.5·g) was 
dissolved under stirring in a. solution 0£ 8 ml 0£ thionyl 

chloride in ,20 ml 0£ ~ benz-~e containing o:. 5 g 0£ Znc12 , 

lc7eping the· temperature be.low 30°C. ··The reaction mixture 

was caui:iously warmed 3 hours at 60°c, then cooled to 

roam temperatiire, and· £il tered. The solvent was evaporated 

under reduc;ed pressure. The oiiy. residue was dissolved in . . 

a solution 0£ sodi'W'n methoxide in methyl alc~hol, previously 

prepared dissolving o. 6 0£· sodium in 3Q ml. 0£ methyl alcohol. 
. . 

· Mter re.fluxing· 4 hours,· th:e reaction solution was cooled · 

at room tem1>er.ature,.E'iltered and evaporated to ·dryness. 

T~e residue. was. taken up with water arid. ;repea~edly extractec 

with ethyl eth~. The organic "phase was washed with water; 
. " .. 

dried and the solvent was evaporated to dryness; the residue 

treated with pe~tane gave 2-metho~etpyi-s-metnyipyrazine-
4-oxide ( 1 •. s g), m.p_. 65_.7-2°c • 

.. 
The fo1lowing compounds where simil.arly obtained: 

25 2-ethoxymethyl-s-n-propylpyrazine-4-oxide; 
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. . .. . . . . ··---, •. - ,- ----:-·· '· . -··- ···-- ·• -·· - ·--- - ·-..... 
2-ethoxymetjlyl-S'7'metliyl.pyrazine-4-o_xide-; · 

·2-n.-propyloxyrit~thyl-5-methylPY.X"azine~4-oxide ; 

2~~propYioxymethyl-5.;.methylpyrazine-4-oxide ; . 

2~11-buzyloxym~thyl ..;.5-methylpjtraz~ne-4-oxide ; · 

2-tert-but)"ioxymethyl-S-methylpyrazine-4-oxide • · 
~ .. . ·. ·~ 

2-11-penfyloxymethyl-S-methylpyrazine-4-oxide j and • · 

. 2'-.3!,-ll~loxym~thy~-S-11\~thylpyrazine..:+oxide ~' 
---··· • • •. -·-~ .. ~--::. .. Ila.. ·l"•....: .. :.~-·~"':----··-·-.::.... •• •. ···-. -----·~· ___ .. __________ _ 

.. 

· ·Examel e 3 
·2-ethoxymethy·l..;.5-methylpyrazine LJ.O.C. l! (JJ, 2356, (1960.l/ 

0 (1.0 grl was heated with 36%/t{;drogen ·peroxide (0.7 ml) in 

glacial ac .. tic acid (2.15 .ml) for S hours at 60°C, then 0.7 ml 

of 36%/~'':Jrogen peroxide .. were added and the reaction mixture 

. was heated for S h·ours. 

The solution was con.centrated under reduced pressur~ to about 

5 · on41 ·th~rd of the starting. volume and diluted with an equal 

amount of cold water. The sol ut'i on .was made alkaline with 2~ 

sodium hydroxide and extracted with.chloroform. 
. . . 

The co~bined extracts were dried, the solvent stripped under 

red~c.ed p.ressure and the r.esi due was. purified. by .column·· 

0 .·chromathography on elutios with c
2

1i
5

0H: CH
3

0H•190:5 to give 

2-ethoxyniethyl ..;.S-rnethyl pyra:i ne-4-oxi de (semi-sol id ·.oi I). 

·Analys.is'!' ·. 

found: C-56~80; H 6.95; N 16~35 

.• 
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The fol I owing compound. where s i mi I ar I y obtained:. 

2-methoxymethyl-5".9methylpyrazi ne-4-oxi de • · 
. . . : . ~ . 

2-11-propyl oxymethyl·~5-methyl pyrazi ne-4-oxi de~· 
. . ,. . . . . 

2-i-propyl oxymethyl-5-methylpyra:zi ne-4-oxi de • 
.· . . . . . J 

·.·73. 

5 2-Ji-butyl oxymethyl_-5-methypyra:zi ne-4-oxi de j . . 

J 

. 2-:1!.!:!,-butyl oxyme:thyl-5-niethylpyrazi ne-4-oxi de j 

2-11-pentyl~xymethyl-S-methy~pyrazine-4-oxide ; and 

. 2-11-hexyl oxymethyl-S-methyl pyra:zi ne-4-oxi de. 

The starting mater i a I s for u·se in Examp I es 1 and 2 may· be 

prepared in accordance with the fol I owing Examp I es· 4 and S. 

_.,. -------······ - ·. ·- ... -
., EXAMPLE 1 · 

To a so1ution of 2~arbQniethoxy-5-methylpyrazine-4-o~de 

(6.3 q) in a mixture of water ("50 ml) and .methyl alcohol 

(25 ml) cooled to a temperature between o•c and s•c, soditim 

boronhydrid~ (4.25 q) was added in portions, under stirring 

and ~intainiilg.the temperature below lO•c. The reaction 

m!xture was stirred.for 2· hours at· room tempera~ure, 

the solvent then evaporated under vacuum and the 

residue extracted ·~everal times with ~ethanol" under.· 
. ···- ·- ....... 
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" . 

heating• A.tter evaporation to dryness'· the r.es idue was · 
. . . . .·.. . . . . ... ; .· ·... .· : . ' 

taken up with CHC1
3

_and .tiltered~ 

By.first dehydrating· the chloro.Eorm extracts· and then 
. . : . . . 

evaporating ·to ~ness, 4 g (76%) · o.E ·2-hydroxYmethyl...;. 
. . . . . . . . ... 

5 5-methylpyrazine"!94~oxide,m.p. 110 - 111°c, were 

.obtained• 

Analysis: . 
•. 

Found: c, 51. 37 ; H, 5. 76 ; N, 19. 94 
. . 

Calcu"iated .tor c
6

H
8
N2o2

: c,. 51•42 ; H, 5.75; N,·19.99 

.• . 
10 'l'.L.c.: mobile phase: CHc13: ca3oa = 110:30 

Rf = 0.38 

N.M.R. (CDC1
3

) & ppm (2.42 3H s) 

(4.36 1H broad band) 

(4•74 2H s) 

15· (8.3 1H s). , 
( 8.38 1H _s) 

The 2-Carbomethoxy-5-methylpyrazine-4-oxide used as 
. ' . .· . . 

starting ~aterial was prepared,. with ,a yield o.E 83% .from 
. . . .· .. . . . ,. . . . . . ~ 

2-carboxy"'."5-met~ylpyrazine-4-oxide refluxed for twelve hours 

20 ·. · in anhydrous metha~~l ~in the. pr·esence o.E bortJn trifluoride 
.. . . . ·· . . . 

etherate, m.p. 146 - 148°c. 

_Analysis: 

Found: .. c, 49.91 i H, 4.82 

; H, 4.so 
; N, 16.58 

; N, 16.65 
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T •. L.C:. -mobile phase: CHCl.3:C~30H:NH20H = 190:10:0.5 

Rf = 0.6l. 

EXAMPLES· 

To a solution of 2-carboxy-S•methyl.pyrazine-4-oxide 

5 (1.5 g) in diethylene glycol dimethyl ether _(ao·ml.), 

a · ( 1 M) .sol.u1:-ion of 6iborarie in tetrahydrofuran ( 30 m1) 

was added- at o•c Under an atmosphere- .of nitrogen. 

To the reaction mixture, maintained for 3 hours at o•c 
i 

and l; hour at room temperature, was cautiously added. · 

10 ethanol (SO ml.) and then a o.s M solution of 

alcoholic -XOH (25 ml). The resultant solution a£t~r 
. . . 

evaporation at reduced pressure was taken up with 
. I .. 

chloro£orm 'so obtaining,_a£ter evaporation to dryness, i.2 g 

.0£ 2-hydroxymethyl-S-methylpyrazine-4-oxide. · 

'· 

. . 
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Formulation EXamples. 
• . 

. Formulation 1 : Tablet 

Tablets, each ve;gli;ng 30.0 mg and c~ntaining i·oo mg 0£ 

the active substance are manu.£actured as .Follows: 

~· . 

., composition (£or io.900 tablets) 

10 

2-Methoxymethyl-5-methylpyrazine-4-oxide 
·. . . . . .. . . . . 

Lactose· 

cornstarch 

Talc powder 

Magnesium· stearate 

. 
1000 g 

1420 g 

475 g 

7.s· g 
' 

30 9 .. 

·2-methoxymethyl-S-methylpyrazine-4-oxide,iactose, and 

hal.f of the co~ starch are mixed: the mixtur,e ·is.then 

. .Eorceci through a sieve 0£ o.s mm openi~gs. Corn starch 

(18 g) -is suspended in warm wa"ter (180 ml)·. The resulting 

· is paste is· used ··-to 1granulate th~· .powder. The .granules. ·are 

~ied, commiiluted on a sieve 0£ sieve. size ·1. 4· mm, then 

·the -remaining ·quantity ~£ starch, t~lc and magnesium . · 

stearate -is added, carefully mixed, and processed into 

tablets using punches o.t 10 mm diameter.· 

20 Formulation l l_-: intramuscular injection solution 

An injectable pharmaceutical composition was man_ufactured . . . . 

. " 

by dissolving so-100 mg o.E 2-methoxymethyl-S-methylpyrazine-

·4-oxide in sterile water or sterile aqueous normal saline ~elution (1-2 ml). 
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Formulation It I: CaP.su 1-e·· 

By the usua1 pharmaceuti~al techniques, ·capsules having 

the fol1owing compos~tion were prepared: 

2-Methoxymethyl-5-methylpyrazine-4-oxide 

5 ·Lactose 

corn Starch 

· Magnesium· s_~earate 

Formulation· 1 V: Suppository· 

50 mg 

298 mg 

50 mg_ 

.2 mg 

By the usual pharmaceutical techniques,suppositories 

10 having the f ol10W'ing composition were prepared: 

2-Methoxymethy.1-5-methylpyrazine•4-oxid~ 

Lecithin 

Cacao butte:'· 

. · . 

.·.,. 

o.os 
0.01 

a.as 

g 

g 

g 

- •.• ... .. . "' 
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CIA IMS 

A compound ·of formula 

wherein 

each of the groups R.1 a1 and R.2 , which may be the same or 

different, represents a rtiN.drogen atom, a c1~c6 .. -

straight or branched chain alkoxy or c1-c6 _ straig~t or.branched 

chain alkyl group, and 

R~ represents a straight or branched chain·, saturated or 

unsaturated, c1-c8 aliphatic hydrocarbon group. 

-2. A compound according to claim 1,wherein R 

and a2 are both hydrogen, R1 is·c1 . .;.c6 straight or branched 

chain alkyl and a3 is.c1~6 straight "or· branched chain alkyl. 

3. A ·compound according to claim 1, wherein R 

. 
chain al~yl and R3 is c1.;.c4 straight or-branched chain alkyl. 

itltti .. 
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4 •. A coinp~und itti=Ordif19.to cJaiin_ 1t wherein R an·d R2 are both
7

_-
hydroge0n, · R1 i_niet!lyl an_d ~ is methy.1 or_ ethyl.. 9 

·s. 2-Methoxymethyi-s-m,thyl pyrazi ne-4-ox; de. 

6. 2-Ethoxymethy1-S-methy1pyrazine-4~oxide. 

7. A compound selected from the ·group _con_sis~ing of: 

2~!!,-Propyloxymethy1-5-methylpyra~4-oxidej 

2-f-Propyl oxyinet~yl -5-m~thyl pyraz i ne-4-ox i de; 

2-,!!-Butyl_e>Xymethyl-S~meth~l P):'raz ine-:-4;.oii d!j . · · 

2-tert-Butyl oxymethyl -5-methyl pyrazi ne-4~ox i dej. 

· 2-!!,-Pent_yl oxymethyl ~5-methyl pyrazine-4-oxid!j and 

2-!!,•Hexyloxymethy~~S-~e!hylpyr~zine-4-oxide. 

8. ·A process for._the prep.aratio~ of a ~ompound .as ~laimed ·in claim 1 
• . • • . .. . I 

which process comprises: 

a) reacting a compound of formula (II) 

(II) 

, 

i 

i . ! 

.i 
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with a compound of forrnu.1 a ( J 11) 

y - R • .. ; 3 

wherein in the above formulae (II) and (Ill) 

(Ill). 

~' R1, R2 ~hd R3 are as defined 1n claim 1~ and one of the 

groups x· and Y . i s ha I ogen or th.e residue of a reactive . . . 

ester of an a I eoho I and t.he other i s a group -OM, wherein M 

.· is hydrogen or a· cation: ·or 

· "b) oxidizing a compound of forll)ula (IV) 

wherein 

each of ~', R' 
1 

and. R' 
2

, being the same or different, _is 

hydrogen. or methyl and R
3 

is a defined in cl~im/J6 obtaining 

a compound_ of formula (I); wherein each of R, R
1 

and ·R
2

, 

being the same or different, is h)'dro9en or methyl and R
3 

is 
claim 1 . · . 

as defined in/ and, if desired;, transforming a-compound 

of formula.(1) so produced into a~othe~ COllJl:>Oulid of formula 

(I) and/or, if d~si~ed, separating_ a mixtur$ of .. isomers. 

of compounds of foJ;tnula (r) into the single isomers • 

•· 
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9. A process according to claim 8 substantially as 

hereinbefore described with reference to any one of Examples 

1 to 3. 

10. A pharmaceutical composition containing a suitable 

5 carrier and/or diluent and, as an active principle; a 

compound of formula (I) according to claim 1. 

11. A composition according to claim 10 substantially 

as hereinbefore described with reference to any one of 

Formulation Examples I to IV. 

10 12. A compound as claimed in any one of claims 1 to 7 

15 

or a pharmaceutical composition as claimed in claim 10 or 11 

for use as an anti-lipolytic, hypotriglyceridemic or 

hypocholesterolaemic agent. 

13. A compound of formula 0 
·1 R1X,,...NY R2 

R ~N/'- CH2-0~R3 

(I) 

81 

wherein each of the groups R, R1 and R2 , which may be the same 

of different, represents a hydrogen atom, a c1-c6 straight 

or branched chain alkoxy or c1-c6 straight or branched chain 

alkyl group, and 

20 R3 represents a straight or branched chain, saturated or 

unsaturated,_ c1-c8 aliphatic hydrocarbon group1 and 

bioprecursors thereof. 


