2091725 ESTERS OF SUBSTI TUTED HYDROXYMETHYLPYRAZI NES The presentNanentlon
.relates to ethers of substituted hydroxymet hyl pyrazi ne derivatives, t a
process fog their 5 preparation and to pharnmaceuti cal Eﬁﬁn@$'7

containin hem The conpounds of the invention have the follow ng general
f q@grul a- (| qép rrj (1) 10 wherein each of the groups [er‘ﬁ
whi ¢ch. nay be e

sane or differgn%é represents a hydrogen atom a Cl1-C6
al koxy or [err] alkyl group, and represents a straight or branched
chain, saturated or unsaturated Cl1-C8 aliphatic hydrocarbon group. 15

The p055|ble | somers of the conpounds of formula (1) and their m xtures are
I ncl uded i n t hESTERSc OB 8T DTUTED (HYDROXKMETHYLRYRAZENESI n t he scope of
the present invention are the bi oprecursors of the conpounds of formula
(1). The al kyl and al koxy groups be branched or straight 20 chain

gr oups. pEREept PBVg é& ﬁ%tQﬂlaﬁq?thQ?sl§prBP%$%EHSed

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)

. o *
N_ R ' |
R 2
1\ :
R < Ny cn,-0-R, '

10 wherein each of the groups R, R, and R,, which may be the
same or different, représents a hydrogen atom, a C,-Cg alkoxy
or cl-C6 alkyl group, and
R3 represents a straight or branchéd chain, saturated or
unsaturated cl-c8 aliphatic hydrocarbon group.

15 The possible isomers of the compounds of formula (1)

- and their mixfures are included in the scbpe 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 stfaight

20 chain groups.



[ e - -
——————unem

[err]” akkoxyﬁ i,n particular methoxy or ethoxy. Wien one of [err] is [err]
alkyl, it,is preferably [err] alkyl and nore preferably methyl. 5 R is
preferably a branched qr straight chain saturated [err]  aliphatic .
“hydrocarbon group in particular [err] .al kyl, -preferably nethyl or ethyl. A
preterred class of conpounds is. that represented by tgflconpou ds of-
formula (1), wherein R and [err]. are both hydrogen, [err] Fs [err]

alkyl ‘and [err]. is [err] alkyl. Mre peeferred corrpounds of the |nvent|on
‘are the conpounds of fornmula (1). wherein R and R. are both hydrogen, [err]
s [err] al kyl and [err] -is [err] alkyl; and nore particularly the

'corrpounds of formula (1), wherein R and [err] are both 15  hydrogen, Terr]

i s methyl andwp@n]onesoﬁetnsyrkpandtn | Iﬁﬂaﬂrﬂgsaékwubﬁl as| ;Pr@rfeemarbled_

.conpounds of the jnv Lon -are; rreth razi ne - oxi-de;
- 2- et hoxyret hy e%?ﬁr’az‘rrhepigg é)érzd‘ Iy Sthéiy

propyl oxymethwh YLRYRazige Xipde 3
2-1-propyl oxynet rai%er%trh py@hz&r‘rg 20)3'|sdec‘2 nSbquy oxﬁlrr:é%th Preferably

. -5 met hyl pyr a@i ne—4arm<k;dm and more preferably methyl.
2-tert- butyI oxynethyl - 5-'met hyl pyrazi ne- 4- oxi de; -
5 R3 is preferably a branched or stra:r.ght cha:m saturated
c -Cs' allphat:u: hydrocarbon group, in- part:.cular c -Csalkyl
preferably methyl or ethyl. )

A preferred class of compounds :I.s that represented by the
_ _compounds of Eormula (I), where:.n R and R, are both hydrogen,
10 R 1s (.'.1 06 alkyl and R3 is C -c:6 alkyl. |
- More preferred compounds of the invention are the compounds
of formula (I) wherein R and R, are both hydrogen, R, is
c1 c3 alkyl and R3 is c_' -C 4 alkyl, ‘and more partlcularly |
the compounds of formula (1), vherein R and R, are both

15  hydrogen, R1 is methyl and R3 is methyl or ethyl. |

" Example's o_f part.icularly pr_eferred compounds of the i'nve'n'tioﬁ

are:

' -methoxymethyl-s-methylpyraz:r.ne-4—ox1de
~ 2~-ethoxymethyl -5-methy1pyrazzne—4-ox1de .
20 2-g—propyloxymethyl-s-_me_thylpyrazlne-4-ox1d_e , )
o '2—i—pro_pyloXymethyl-—S-methylpyraz-in_ee4—oxide_ ;
 2-n-butyloxymethyl -5-methylpyrazine-4-oxide ;



TR

. n.béﬁtyroxynefhyl 5- met hyl pyr azi ne- 4oxi de and 2- .

n- hexyl oxymet hyl - 5- met hyl pyr azi ne- 4- oxi de. -4- : S * .53
The .conpounds' of the invention may be prepared by. a process conpr|S|ng -
- a) reacting a conmpound of fornula (Il') [err] 5 - Wth a conpound of e
for.mul a- (g -rr] L " (114) wherein in the above formilae (I11) A -
.and_(lll)-- 1] and [err] ‘are as .defined above, and one of the groups X -
. and Y is-h oh or the residue of a reactive 10 ester of an aIcohoI and _
“ the other is a group -OM wherein Mﬂirrwdrogen or -a cation, or b)
oxrdrzrng a conmpound of formula (IV) [err] (V) wherein 15 '_each of

,[err] -and [err] berng the sane or different, is. hydrogen or et hyl
Tand [err]' |s as, deflned ‘above, - so obtalnlng . L

_ 2-tert-butyloxymethyl-s-methylpyraz1ne—4-ox1de .
-n-pentyloxymethyl-5-methy1pyrazzne-4-ox1de- and
-n-hexyloxymethyl-s-methylpyraz1ne—4-ox1de



-5 a conpouod of fprnula (1) mherein-each of R [err] and [err] being the
saneor ‘different, is hydriogen or nmethyl and R ..is as. defined above; and,
if desired,: transfornlng a -conmpound of formula (1) so produced into -
anot her conpound 5 of fornula (1) -and/or, if.desired, separating a -
_mixpure of isoners of conpounds of formla (I) into the single isomers.
When one of X and Y.is halogen, it is: prefgrably chlorine or bronlneSthen
one of X and Y is the residue of a reacti ester of 10 . an alcohol, it is =
“preferably -0- nesyl or -0-tosyl. Wien one of* X and Yis a group -OM Mis.
~preferably a cation, preferably-an alkali netal cation, for exanple sodi um’
or -potassium TIheé,.c n.Qr. the. residue of a reactive ester of -
15 anal cohol, the %ﬁﬁggg’df ?fl gg%u lg{v‘?ﬁ O s Maya depnepdr ed cbypaupd ceess
formula (111) \mﬂmnr:sings a group -OM while, when X represents a.group

-OM the conpoyy) d rnula reacted with a conpound of fornula
(1'11) wherein Y |s (‘1"\‘? W"éslﬁué:wldarefddt)l ve ester of an

‘al cohol . 20 The reactlon betmeen a compapnd- of formula (I1) and a conpound
of formula (I'll) may be carried out, for- xanple by .usi ng eqU|nDIar anount s
-of the reagents in a solvent such as an - _

X -
“ N eH,—x -

:.5-, 'with_a compound oé_formole (ILII.'
Y-r 0 (un

wherezn in the above formulae (II) and (III)

h o
. R1, R2 and R3 are as deflned above, and one of the |

- groups X and Y is halogen or the re51due of a reactlve
10 ester of an alcohol and the other 1s ‘a group
M is hydrogen or a catlon, or

-OM, vherein

o) oxlo!zlng.a_compound'of Formule'(lV)

) (1v)

| wherein.. .
-15 | each of R"R'l and R’ 27 being the same or leFerent, is

hydrogen or methyl and R3 is as deflned above, so obtafnino



-6 aronatlc hydrocarbon preferably benzene, toluene or xyl ene; Qr *

- di met hyl f or manmi de,, ~di met hyl acet am de, hexanethylphosphortrlan1de _ .
-tetrahydrofuran, % oxane or 1,2-di nethoxy-ethane, at tenperatures generally
from-about. 200C to the reflux-tenperature of the solvent used, 5

»

reaction fines general Iy from about 1 hour to.roughly 12 hour s. The

oxi dat i

on: of a conpound of fornul _(1Vv) may, for exanple be carried out

“through organlc ‘peracids, e,g; pe acetic acid, permal ei ¢ acid,.

- peroxide,- with the correspondi ng acid, at ‘tenperatures rangi ng f r om about

“nonoper pht hal i ¢ acid or m chl oroperbenzoic aC|d prepared in situ by

reaction of hydrogen peroxide, for exanple 30- 3696m/v hydrogen . - 10

Cowithe

7

lerr] tq theddidd % eFm%ﬁ@wrea pi LRer&fACkhBA BIFXRYr R, fadd Rggction tines

. rangi ng fromabout 1 hour up about 12 hours. As statdd abové a conpound
of f or mied nig )thmyséma mvdarfﬁebent,deslhvdrogn’!‘ooanmeﬂibrﬂ ‘@doound of .

- formla (1); thi t d.out by methods
o Ryt AP e RS LSRRI Y 8B n et R TR A o ne

- single
formul a
- Wy ch Xd6 fodiis

‘c%?f{.‘s%’.@d’f%‘s b [ & €€ EULobﬂrSQOE%G’[ ii R arawdm@ cdapaundds of .

are known inthe literature. Conpounds of formula (I1),

of fornula (V) [err] (V)

10

of" compounds of formula (I) into the single isomers.

- When one of X and Y is haIOgen, 1t is preferab]y

'chlorlne or brOmlne.

When one of X and Y is the resldue oF a reactlve ester oF _
an alcohol, lt is preferably -O-mesyl or -O—tosyl

When one of X and Y is a group -OM, Mis preFerably a catlon,
preferably an alkall metal catton, for example sodium or

potasSium.

Thus, when x is halogen or the reszdue of a reactlve ester of

an alcohoL the compound of formula (II) is reacted w:n.th a

-eompound of formula (III) wherein Y is a group —OM; wh;le,

 when X represents a group -0M, the compound of formula (11)

is'reaCted With3a compound'of”formula”(III)'wherein'Ynis

" halogen or the res;due of a reactzve ester of an alcohol

20

of formula (III) may be carrled out, for example by using

o equlmolar amounts of the reagents;}n a solvent such as an _

Yraigydo, if@ediredyt se@ﬁi:ammngr thtﬁ.'&dtmﬁ'eO"beQBbﬁéﬁds | '

_ The reactlon between a compound of formula (11) and a compound e:"'



- —

wherein kerr]*and [err] are as defined above and Z represents a free
salified .or esterified carboxy group. -7- \Wen,»iin a c ound -of
formul a (V) Z is.a salifi.ed carboxy group, .the salt may be €ither a salt
of- an_organlcibase or ,.a -salt of .an inorganic base; preferably it is an
al K&i metal salt. 5 When, in a conpound of Tornula (V), Z2is an . .
~esterified carboxy group, the ester nFy be,” for exanple , an alkyl ester; = -
preferably it is a.[err] alkoxycarbony group, in partlcular met hoxy-- or
-ethoxy carbonyl. The reduction: of a conpound of formula*(V) wherein Z 10
S esterified carboxyl, to give a conpound of formla (II) wherein X i

OH, may, for aeammhehydrocaﬁmr, prefevablys beazene]i tolueher @yl ety oras
reducing agent in a solvent such as. methanol, ‘ethanol "or isopropamol or a
i xturé of" oddmeshyl feemamide, dimethylapetemide, mewthyﬂpho&nhsstmnméﬁeuary

e 0 o SRR, Yofabd e} RO nel " Wil on
such. ‘as arﬂ1gdnena§1§ fﬂdmyhboﬂihe0°ﬁ)ﬁo the reflux temperature of the so]vent used,
5 - W1th reaction times generally from about 1 hour to roughly 12 hours.
 The oxidation of a compound of formula (1V) may, for examp]e,_be
' carried‘out through organic peracids, e,g9; peraCetic acid, permaleic
acid monoperphthalic acid or m-ch]oroperbenzowc actd, prepared in situ
by react1on of hydrogen peroxide, for examp]e 30-36% w/v hydrogen
10 perox1de, with the correspondrng acid, at temperatures rangzng from'
about 20°C to the reflux temperature of the react1ng mixture, for 7.
reaction times ranglng from about 1 hour up to about 12 hours. -
As stated above a compound of formula (1) may be converted, if des1red
| into another compound of formula (I) this opt1ona1 process may be
.15j;' - carried out by methods known in themselves. ; o '
| Also the separation of a mixture of isomers 1nto the single R
isqmers may be carried out by conventzonal methods._'
Compounds of formula (III) are known in the llterature.”
' Compounds of formula (II), in whlch x 1s a hydroxy group
. 20 may be obtained by. reduct;on of compounds of formnla (V)

-wherein

R,R,-and R2 are as defined above and z represents a free.'
sa11£1ed or esterlfaed carboxy . groupq ’

C



anhydrous tetrahydrofuran at tenperatures which, in both 20. «cases,
~range from approxinmately [err] to the sol vent reflux tenperature, for
reaction times of between approximtely 30. mnutes and apprOX|nater 24
‘hours. The reduction of a conpound of farnula (V.) wherein Z'represents a =~
free carboxyl group, to give.a conpound-of 25 formula (11) wherein
is OH 1is %#Sferably carried_out_ 57 -8- usi-ng I'i thium al um ni um
‘hydride in dert solvents such ‘as anhydrous et hyl ether, anhydrous
di-ethyl-ene glycol dinethyl -ether, anhydrous- tetrahydrofuran or .m xtures.
. ther€of, or using preforned solutions of 5  boron hydride in t he

_ aforesald anhydrous sol vents,  or boron hydride prepared.in situ in 'the
. reaction- nedlun1fron1sod|un1boronhydrlde and boron trifluoride etherate,
. preferably in diethylene egcoI di net hyl: ether at tenperatures rangi ng .

fromabout [err] to the s refl ux ég eraLure reaction

t

“tines. WheRotithch SEMROY t@ y 95“%%%1 }flﬁnﬁ%llfﬁsgreductlon of a :-;
conpougga%p 8{}9 oﬁJcap( Wﬂ’(‘@%ﬁi% h&ﬁ%@%ﬁ:ﬁe@ %aléaltedofaagoéygaglgum °

e abase or a salt of an 1norgan1c base. preferably 1t
_ ;1s an alkall metal salt. . ' _
5 When in a compound of .Eormula ( v ),Z 1s ‘an esterlf:l.ed |
"-'carboxy group, the ester may be, for example, an’ alkyl'
'ester? preferably it J.sac -c 6 alkoxycarbonyl group, in
’partlcular methoxy- or ethoxy-carbonyl.__t
. The reductlon of a compound of formula (v), whereln z
g"_1_0' B is____esterlfled carboxyl,to glve a compound of £ormula
R (II). \vhere:.n X is OH,may, for example, be carr:.ed out '
'uslng sodium Eorohydrnde as’ reduclng agent _ '
in a golvent such as. methanol, ethanol or
° "1sopropanol or a mlxture of one of these solvents with
a5 vater in rat:Los vhich vary depend:.ng on the solub:.l:.ty :
| of the start:.ng' product. the ‘said reduction may also be
performed e.g. us;.ng 1ithium. a'luminium hydride in inert.
' ‘solvents such as  anhydrous diethyl ether or. _
) anhydrous tetrahydrofuran at temperatures vhich, 1n both
20 cases, range. from approxlmately 0°C to the solvent reflux
o _ temperature, £or reactlon tlmes of ‘betveen approxlmately
.30 minutes. and approxlmately 24 hours. ' ' __'
The reductlon of a compound of formula ( V) vherein yA
' represents a free carboxyl group, to give a compound of :
25 | formula (II), whereln x is Og,ls preferably carrled out



of fornula (LI) wherein Xis OHis preferably carried 15  out in
~condi'tions analogous to those enployed in the reduction of a conpound of
formula (V)* mhereln Zis a free carboxy group.” The conpounds of formul a
(11) wherein X i's"-OM wherein Mis a cation, e.g. an alkali med | catlon
mey-sbe - 20, ' obtained fromthe corresponding- conpounds of fornula (rn)

‘wherein Xis -OH by treatment with a 8tfong appropriate base, elg. sodlunT_,.

am de or potassium amide, or by treatment with the -hydride of afzalkali

nmet al , preferably sodi'um hydride, in the-conditions 25 general |y used
.in organic chemstry for this type of -9- salification. The conpounds- of
formula (11) wherein X is hal ogen nay be obt ai ned from'the correspondi ng
~conpounds of formula (11) mhereln X i's -OH by known nethods., e.g. by
treatment 5 .. with [err] - ~conventional methods of organlc S .
chen1stry, optlonally I n the presence of a suitable catalyst, for -exanple
[efr] or by tusingehithiumhalg@i®ium oxalhydnide d.n:mmtisolwents such
dlnethylfornag1de through the formation of a Vil sneier reagent. :

anhydrous ethyl ether, anhydrous d;ethylene .
glycol dlmethyl ether, anhydrous tetrahydrofuran- or - .
mixtures thereof, or using - Preformed solutzons of

5 boron hydrzde in the aforesaid anhydrous solvents, or boron

hydride prepared in situ in the reactzon medium from Sodlum o

_ boronhydrlde and boron tr1£1uor1de etherate, preferably
in dzethylene glycol dlmethyl ether, at temperatureS' |
ranging from about 0°C to the solvent reflux remperature,

10 for react1on times of between approximately 30 minutes
' and 12 hours. o o - y_ |
The reduction of a compound of-formula ('V) wherein yA
represents a sa11£1ed carboxy group,to glve a compound
of formula (11) whereln X is Oq,ls Preferably carrzed .
15 ’out in cond1tzons analogous to those emplqyed in the '
reduction of a compound of formula.( V) whereln Z is a’

-free carboxy group. I
The compounds of formula (II) whereln x 1s -OM whereln
M is a catzon, e.g. an a1ka11 metal catzon, may be

- 20 | obtalned from the oorrespond;ng compounds of formula -
o (II) vherein X is -OH, by treatment Wlth a strong

.-appropr1ate base,' e.g. sodium am;de or potasszum amlde,

‘or by treatment wzth the hydride of an

oy e

‘alkali ' metal, preferably sodium hydrlde. 1n the condltlons_.f

25 | generaily_used in organic chemistry for this type of



,_10 The

conpounds of fornula (11) mhereln X is the residue of a reactlve

ester of an alcohol, e.g. an -O-nesyl or -Otosyl * . gr éup, ‘may be *
~-prepared fron1the correspondi ng conpounds of formula (11) wher ei n X’ i's

- -OH by
" hal'i.de,

known methods, for exanple by treatnent with the SU|tabIe acyl
%33 - preferably chl oride, for exanple with

~ p-tol uenesul phonyl chl ori de or nethanesulphonylchlorlde operatlng for

- i'nstdnce, in anhydrous pyridi.ne gt.roomtenperature. The conpounds. of
fornula (1V) are known [err] exanple they are described in J.Og. Chem 26

. (3), 2356, (1960)2 or may be 20 prepared by  known nethods from known -

- ‘conpounds, for -exanple, as descrlbed in the above reference. Al so the -
conpounds of formula (V) _are _known [err] exanple, they are described in

rsEuropeagaiggégggaggglC|ne Chen1stry- -Chim ca Therapeutica: 15, 157, ferf] o

by..known net hods; for exanple, as descrlbed in

IC ac-

‘the abO'z'BereBﬁlﬁ:@i!iﬁis of£5Formfla (ﬁs)cwﬂﬁ 2 16N fay qu‘él-i spossess an
i pol> i

el evated |i
_U\nty bgeegeaeeaﬁ ﬁWQ@W&hE%ﬁDfBES?Odeng compgundsroﬁeformula

Iomerlng act|V|ty,-|n partlcu ar an anti

(11) wherezn X is -OH by known methods. e.g. by treatment

with 80C1 by "conventional methods of organic

"-chemzstry. optlonally in the presence of a suztable catalyst.

for example Zn01 "or by treatment with SOCl, or oxalic

27 2

..ac1d d1chlor1de in dlmethylformamlde, through the formatlon

o

15

of a Vzlsmeaer reagent.'

: The compounds of formula (II) whereln X 1s the resldue of

a reactzve ester of an alcohol, e.g. an -O—mesyl or ro-tosyl

_group, may be prepared .Erom the correspond:.ng compounds

of formula (II) vherein X is -OH by known methods, for

'example hy treatment wath the sultable aqyl hallde,
‘Preferably chloride, for example with p-toluenesulphonylchlor:.de; o

or methanesulphonylchlorlde operatzng, for 1nstance, ‘in

'anhydrous pyridlne at room temperature.

-~ The compounds of Formula (IV) are known Lfor example they '
are descmbed in d. Org. Chem. 26 (3), 2356, (1960)7 or' may be .

20

25

_prepared by known methods From known compounds, For example,

as descrlbed in the above reFerence.

:Also the compounds of Formula (V) are'known'[?or'examoie,'

they are descrlbed in European Journal Medicine Chemnstry—1

—Chlmlca Therapeutlca. 15, 157, (19801/ or may be prepared

-fby known methods, for example, as descrlbed in the above

'reFerence.



cholesterol vand plasna phosphol i pi d- lowering activity. 5. The
above’ act|V|t|es of the conpounds .of the-invention were eval uated,

on' groups of five, six or twelve male OFA- Ico:. SD (10PS Céﬁg-rats of
aver age melght 180 9, fasted for 18 hours, mnth water ad I'i bitum "The
cogpounds to ' be tested weresuspended in N@thocel [err] 0 . (0’5M6In

distilled water) and -admi ni stered by stomach tube and in dosés rangi ng fron1_;

1 to 50 ng/ Kg body melght ‘each in a yqbune of. 0.5 nl per 1009 of body
wei-ght. The ani mal s were killed at tines ranging fromthe [err] to th the 7
hour after treatment. 5 C?oups of animals treated with the -
.suspendi ng .agent onIy (control groups) were available for each sanpling
~tine. At the times indicated, treated and control "aninals were slaughtered
and bl ood col |l ected. The plasna obt ai ned by.centrifugation of the bl.ood
sanpl es, 10 ' with addition of 1%heparin in saline (0.1 m for 5 ni
of blood), was assayed for the follow ng variables:. a). Free fatty acids: by
the net hod of tbéecaﬁdoﬁhdd 6f dheuinveéntéok. Ebssesklan bheeated B5pid50,
(1956) "Trout D, L. -_J. Li Res., .1, 199, (1960)). b Trlgl cerldes by
t he et hod -of WbﬂU%ﬁ'"QNEﬁ é!'QY' 'EJPﬂ"tCﬁB rana 'PB (99?57

_t|v1ty (decrease of plasma free Fatty aclds), trlglycerlde-
cholesterol- and plasma phosphollpld— lowerlng actuvnty.
s . . The above act|V|t1es of the compounds of the lnventlon
| .were evaluated, on’ groups of five, s|x or twelve male OFA- -
Ico: SD (IOPS Caw)" rats, of average welght 180 g, Fasted
for 18 hours,_wlth water ad labltum. _ _
_ _ The compounds to be tested were suspended |n MethocelC)
o (0 in dlstulled water) and admlnlstered by stomach tube
| and ln doses ranging from 1 to 50 mg/Kg body wenght,.each
_|n a volume of 0 5 ml per 100 g of body welght
The anlmals were killed at tlmes rangtng From the 1 st to
the 7 hour after treatment. o | .-.
'_5' l Groups oF animals treated with the suspendlng agent only
” (control groups) were avallable for each sampllng tlme.
At the tlmes lndncated, treated and control anlmals were
slaughtered and blood collected. IR
The plasma obtained by centrafugatlon of the blood samples,
50 " with addltlon of 1% heparln in sallne (0.1 ml for 5 ml of
- blood), was assayed For the fo|l0w3ng varlables., L
.a) Free Fatty aclds by the method of Dole modlfled by:d.
Trout Dole V.P. - Clln. lnvest., 35, 150, (1956),'
Trout D.L. ~ J. Lip. Res., 1, 199, (1960)) |
;o | b) friglyeerldes by the method of Mendez, Mendez J -
| ~ Clin. Chem., 2L, N. 6, 768, (1975)



. c) Total cholesterol: by the nethod of Allain: Allain C. et al. - din.

Chem, - 20, 470, (1974)) d) PhOSphO|IpIdS by the method of’ Takayana '

-Takayama M - - din. Chim Acta, 79, 93, (1977) 5 In partlcular
- the antiljpolytic activity for the compound

t2- ret.ho t hyl - 5- met hyl pyr azi ne- 4- oxi de, codéd FCE 21990 was. st udi ed in ;ﬁ

25

;Qonparlson with the conmpound 2- hydr oxy- net hyl - 5- nethylpyra2|ne 4- oxi de,

Coded K 10603, which i's the nost{jact i ve conpound anong those described in
us 0 - - Patent” No 4,267,327;(Table 1). The:said activity was -

~det er ni ned. according to the nethods descri bed above. For this study one

~hundred and ei ght OFA-1co:- SD (1 OPS Caw) nale rats were used. 5 © The
two conpounds were administered-orally at a single dose of 50 ng/Kg per -os.
Bl ood sanples were collected fromthe animals at 120 minutes, 180 mi nutes,
300 minutes, 360 minutes after the single adni ni strati on. SIX animal s were

SaC“fl&)?dl'd'@él askdl é$€a¥ol 10by the m&EWbdabFtAEI&8RAR! APPathnes 120 minutes
and 180 m nut es: and ‘twel ve ani mal s at-'t he, sanp kéng tines 300 and 360

M nut es. DEkeahanal¢bhnofch¢@evt%ﬂty4%9¢d§1??# was made, on the pl asma

'sanpleqd) Phospho'lp]ds by the method of Takayama. Takayama M.

- Clln. Chlm. Acta, 22. 23, (1977)
In partlcular, the ant:llpolyttc actavuty for the compound
Z-methoxymethyl-S-methylpyraz|ne-4-ox|de, coded FCE 21990,
: was studled in comparlson with the compound 2-hydroxy-
methyl Spmethylpyrazlne-4-ox|de, coded K 10603, whach is
the most ‘active compound among those descrlbed in U S.
Patent No 4,267 327 (Table . _ |
'The sald actnvnty was determlned accordlng to the methods
Tdescrlbed above. . _ _ _
For thls study one hundred and elght OFA-¢co SD (lOPS_Caw)'
B male rats were used ' -
The two compounds were admlnlstered orally at a slngle _
.dose of 50 mg/Kg per os. . o
Blood samples were collected From the anlmals at 120 mlnutes..
180 mlnutes, 300 mlnutes, 360 mlnutes after the slngle
' adm|n|strat|on. Six animals were . sacraFnced for each treat-
.ment at the sampllng times 120 mlnutes and 180 minutes
: ;and twelve anlmals at the sampllng tlmes 300 ‘and 360 mlnutes.
"Determlnatlon oF Free Fatty aCIds (FFA) was made,'on the
"'plasma samples. ' ' _ - o
The FFA values For each tlme and treatment wére. statlstn—

'cally analyzed as_follows. mean and standard error calcu-



The FFA valuqs for-each time and treat nment were statisti- 25 cally
analyzed as fol l.ows: mean and standard error cal cu- 61 - 12 - lation,
variance .anal ysi s: W nner, B.J. “Statistical Principles in exper ntal_
design” Hill Book Conpany (London, San Francisco, Toronto,- 6 ork--

- 1962 Pag 56-62) with a- conpletely randoni zed.. experlnental desi gn, . 5{ s
and: finally by the Dunnett's test: Bi onetrics, 20, 482, (1964)-fot .each”
=conpar|son of the control group ver sus 1he- two treat ed groups; (Table 2) .
~For- thé sake of breV|ty, t he ‘anal ysi s  of variance data ar.e nothere"

reported. 0 At tines 120" and 180' after adninistration the nean *.1'

- FFA-val ues for the groups of rats adnministered FCE 21990. and K 10603 were

" shown by Dunnett's test to differ in a highly significant manner (p < 0.01)"
fromthe correspond- ing values for the control group, the-forier being

| ower 5 . .than the latter. At time 300", the neans of the values for
the two treated groups again both differed fronlthe correspondlng control-

" group rnean, tHa¥igmevdnisnse ansl yhiam? Wennens B.J. “Statistical

Principles in experlmental_des(gn” - Hlll Book Company
(London, San Francisco, Torento, New York -'1962, Paé.
.:56 -62) Wlth a completely randomlzed experimental. deslgn,
5  and Flnally by the Dunnett’s test: Biometrics, 20 482,
- '(1964) for each comparison oF the control ‘group versus '
the two treated groups (Tab'le 2)
For the sake of brev:ty, the analysts of varlance data :
are not. here reported
'.0 o ,_At tlmes 120’ and 180' after admlnlstratlon the mean
FFA values for the groups of rats admlncstered FCE 21990
Eand K 10603 were shown by Dunnett's test to differ in a ’
hlghly slnglcant manner (p<0 01) from the correspond-
ing values for the control group, the Former belng lower
5_: . than the Iatter._l_ _ _ _
At ttme 300/, the means oF the values for the two treated
'.groups agaln both: leFered from the correspondlng control
group mean, the Former being lower than the latter.
Such difference is slgmflcant (p<0 05) For the group
o " administered K 10603, and hlghly stgn|F|cant (p4<:0 01)
' for the group treated wuth FCE 21990. '
At tlme 3607, the . mean For the group admtnlstered FCE 21990
again differed in a hlghly s|9n1flcant manner (p< 0.01)
from the mean of ‘the control group, the former being Iower

5 o than_the latter.,
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Sich diffefence is S|gn|f|cant([err] O 05) for the group O - '
adm ni stered K 10603, ‘and highly significant (p [err]0..01) for tﬁe group

" treated with FCE 21990. At tinme 360", the ‘mean.for the group administered .

FCE 21990 again differed in a hi ghl'y significant manner (p [err]:0.01) from

.~ the mean of the control giroup, the former being lower 5 . . t'han t he '55,

latterr ~ %3 - The nmean of the group admini-stered K 10603 "di d-not differ

fromthe mean of the control group. I't can therefore be concluded that tHhe
antl|lp0|ytIC activity of the copound FCE 21990 remains high up to t he

'. time 360" : in fact, at this sanpling time-the mean of the FFA levels of the

ani mal s treated mnth this conmpound is .loewer-than that -of the control
animals; with a- S|gn|f|- cance level-of [err]0.01. The antlllpolytlc
activity of the conpound K 10603 is shorter-lasting: -at tinme '300" the

-neans of the FFA values after administration of this conpound is |ower than

the mean of the controls with a significance level p 0.05.. At time 360"

IR eaihdlpblf BEOcKS gssupfsph.m@eat-zwﬁt u%daf d%al%%ﬂ%%.-not differ.

e

from the mean of the control group.
It can therefore be concluded that the antlllpolytlc _
-actnvaty of the compound FCE 21990 remains high up to -
~the tlme 360’-' in fact, at this samp’hnq time the mean of
the FFA levels of the animals treated with this compound
is lower than that of the control an|mals, wrth a SIQHIFI—
cance level of p$;0 o1. | | ' |
The antlllpolytlc actlvuty of the compound K 10603 is
shorter-lastlng. at time 300’ the means of the FFA values
after adm|n|strat|on of thls compound is lower than the
mean of the controls, WIth a slgnlflcance level p'< 0 05.
At tlme-360’ the mean_oF the FFA values after admlnlstratlon
oF'K.10603ddoes nof'diFFer'Fnom'that-oF.the control animals, .
meaning that the anti]ipo]ytxc effect has ceased -
"As it is of very great lmportance in therapy wnth antllnpo—
.'Iytlc agents that their acttvnty be protracted over time “
‘as Iong as posslble, the Foregocng experlmental data clearly

. demons‘l:rate the progr-ess made with the compound FCE 21990.
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meani ng that ,the antili pal yt|c effect has ceased. As it is of very great
i mport arice |n therapy wi-th antilipo- Iytic agents that their activity be

protracted -over tinme as |long.as possible, the foregoing experinmental data o

clearly dermnstrate t he progress na_dq4v\4,th t he conmpound FCE 219983 o140
- %5 - Table 2 - Results of Dunnett's test on the val ues of FFA reported |n-

TablelSarr_pllngtlmem m nut es L Conpari sons
- Result 120" - Control s, .[p+—c=—2+386—56—r87Kg .per os ‘HS Controls o
‘[err] K 10603 .50 ng/Kg perfos .HS Controls |[err]- FCE 21990 50 ng/Kg per
0s HS 180 w. Controls J[efr] %10603 - 50 ng/Kg per os HS
Controls “[err] BCE 21990 50.nmg/ K§ pér s « HS 300' Controls. [err] K = = -
10603 .. 50 ng/ Kg,,,per 0s S Eont'Fol'Y Q[ ert] |FCE 21990 50.ng/ Kg per . os
'HS Oontrols [err®. K 106p3-{ ™0 Ty/Kg Per 'bs NS : : '
T - < & 1': ' '
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NS = not significant (p[err] 0.05) S = S|gn|f|cant (pt O. 05) HS = hlghly
significant (p 0.01) - 16 - In view of their high lipid- Iomerlng
activity, these new conpounds -are useful in the therapy of primary-and

E secondary hyperlipidaem as. In particular, becausé of their antilipolytic .
. .act z;ty they can 5 redqce t he inci dence of. ventricul ar’ ~arrhyt hm as Ei
* arct patients. (Rowe H. J., 5975 LANCET 1, 295). They my be . :
adntnlstered in a variety of dosage-forms, e.g. orally in the form of

~ tablets, capsules sugar-or fitm coated tablets liquid solutions or

- suspensions; rectally in the forntof suppositories; parenterally, e. g.
|ntranuscularly or by intravenous |nJect|on or ‘infusion. The dosage
‘depends ‘on the age, weight, conditions of the patient-and adninistration
route; for exanple the dosage adopted for oral adm nistration in adults
ranges from about 15 50 to about 150 ng pro dose, from1l to 3 times
dai l'y. pogher ably Rleamta0 Jf0 Dlhett W el orl the ddlItss aflagra The
toxicity of the conmpounds of the invention was found to be quite negllglble
~and therefore they'etp@rrtb@ s-afél%bltséd

| f:"nﬁi:;ﬁfe:lme Comparisons . ' .."é_esult
120 ,. Controls — FCE 21990 50 mg/l(g per os| HS
'- | Controls —> K 10603 50 mg/Kg per os|. HS
18'0, Controls. —» FCE 21990 50 mg/Kg per os HS
h Cont:rols —>» K 10603 50 mg/Kg per os HS
300" Controls —» FCE 21990 50 mg/Kg per .os HS'
: Cont:ols —>» K 10603 50 ‘mg/Kg per os - 8
360" | controls —> FCE 21990 50 mg/Kg per os|. HS
i Controls —> K 10603 50 mg/Kg per os NS

not significant (p> 0.05)

NS =
'S = significant (p% 0.05) -
HS = highly significant (p¢0.01)



in thergpy. -‘[hel evaluation-of the toxicity (as orientative acut 20

toxicity ie.”[err] was carried out, e.g., as follows: nine h§§

food deprived mce were treated oral I y \Mth singl.e adm nistration of .
grea& ng doses, then housed and, normal |y fed;: the [err] was assessed on

_ ~sevent h: day after treat ment. For exanple, the follow ng data 'were .
obt ai ned: 25 "~ 2- et hoxynet hyl - -Jnﬂ,'h.yl pyr-azi ne-4-oxide: [err] > 800 .

g/ Kg 2-et hoxynet hyl - 5- net hyl pyrazi ne-4-oxide: [err] > 800 ng/Kg. The scope

of this invention inctudes also phar maceut.i cal conpositions conprising a

conmpound of . f dAMVILey |q£mhhenmﬂn,n,gh flipid-lowverdag rativiety n theseidesric - |

form-in. assom ation-.. wth ceut jcal accept.g bI e, . exci

‘(which can be“8™ pounds %?ed}lg@?ﬁ‘{ﬁ 18y %hﬁ#‘éﬁé@g’u gpangecondary
cont ai ni ng. t heypetpdpitaémiasef the i'nvention are usually prepared by _
conventional nethods and: admi ni stered in-a pharmaceutically suitable

form For .exadpl arttlm:m]:ﬂrd beeamrmfnﬁyewnamtnlwm aftivitycther can

compeund, dilu nts gellulose

_ t ose,” dextrose, saccharose
corn 3tarch - BF ttg"%qt’air‘ 8 ent ’é’-ﬁuiéﬂ %fiﬁ%a%t%‘&r B BEFE!F
- magnesi um or ﬁé‘t‘ie&&t‘s (Rowe H.J., 1975, LANCET 1, 295).

They may 'be adm:.n:l.stered in a varlety of dosage forms,
e.g. orally in the Eorm of tablets, capsules, sugar- or. .E:le- -
| coated tablets, l:.qu:l.d solut:.ons or suspens:.ons, rectally;
10:- ) in the form of suppos:.torn.es parenterally, e.g. 1ntramuscu1ar1y
h ‘or by 1ntravenous ‘injection or 1n.£-‘us:.on. '

. The dosage depends on the age, wezght, condltzons of the
patzent -and admznistratn.on route; for exa.mple the dosage .;. :
adopted .Eor ‘oral adm:.n:.strat:.on in adults ranges from about

15" 50 to about 150 mg pro dose, from 1 to 3 times da;ly.
) preferably J:‘rom 50 to 100 mg pro dose 1-3 t:unes a day.

T ——  — e — —
- e

N The tox:.c:.ty of the compounds “of the :anent:.on \vas found |
~ to be quite, neglzglble and therefore they can be safely used .'
| in therapy. "'he evaluat:.on of the tox:.c:.ty (as or:l.entat:we acut
20 toxicity, i.e. LDSO)’ vas carr:.ed out, e.g., as follows.
‘nine’ hours .Eood-depr:.ved Jn:Lce vere treated orally mth s:.ngle :

admln:.stratlon of J.ncreas:.ng doses, then housed and normally

' fed the I.l:)50 was assessed on the seventh day after treatment,

- Fopr example, the Follownng data were obtamed

5 . 'meethoxymethylqs-methylpyrazlne-4-oxade. 5 2 800 mg/Kg
50 >800 ‘mg/Kg.

The scope of this 'Invention includes’ a1so pharmaceut'zcal compositions

_2-ethoxymethyl-S-methylpyrazine-4—oxide

compmsing a ccmpound of formula (1) which ‘may, if



' stearateand/of_ponethyLene gl ycol's;: binding'agents; e.g. starches, arabic

. guns,

N pyrrol

gel atin, .methylcellul ose, carboxynethyl. cellulose or polyviny
i done; 15- -~ disaggregating agents, e.g. a starch, alginic acid,

: alglrwu§§ or sodium starch glycol ate, -ef fervescing.m xtures; dyéstuff33

sseet €p

.Iauryl
20

vettlng agents such as, lecithin,. pol ysor bat es or
sulphates ‘and in general, non-toxic and pharnacologlcally |nact|ve

subst ances general ly used gn pharnaceutlcal formul ations.. Said -
phar maceuti cal preparations may -

e ‘manuf act ured in“known manner, for

“exanpl-e,” by neans of mixing, granulating; tabletting,. sugar- coatlng, “or

: flln}c
be'e.g
for or
_suitab
cont.ai

~glycer

adm ni spyed €

1 bns St ofls "Oor suspensions.  The solutlons

Ie ano OP a yestuf or sweeté€ners agents. The s

I'ne and/or mannitol and/or sorbitol; in particular, a syrup to be

net abol i zabl e to

3

_of the invention are usually prepared by conventional

methodsrand _:_ adm1nlstered 1n a pharmaceutlcally sultable |

- form.

’For example. the solzd oral forms may conta:n, together wzth t

| actzve compound, dzluents, e.g.,lactose, dextrose, saccharose,ic

90

-cellulose, corn starch or potato starch. lubrzcants,

3__e.g. sallca, talc, stearlc aczd, magneslum or calcaum

| _stearate and/or polyethylene glycols. b:mdmg agents.

15

e.g. starches,_arablc gums, gelatln,.methylcellulose,_

carboxymethyl cellulose cr polyvznyl pyrrolzdone-

'dasaggregatzng agents, e+g. a starch, alglnlc ac1d,:

'_alglnates or sodlum.starch glycolate- effervesczng mixtures;

dyestuffs,sweeteners, vettlng agents, such as,
leclthin, polysorbates or 1aurylsu1phates- and

_1n general, non-toxic and pharmacologlcally 1nact1ve

20

pharmaceutacal preparatzons may be manufactured ln known

' manner, for example. by means of mixing, granulatlng,-

i 11qu1d d1sper51ons for oral admlnzstratlon may. be e.g.sohnﬁons;

25 -

tablettlng, ‘sugar-coating, or fllm-coatlng processes. The

syrups, emuls:.ons "or* susPensz.ons . The solutions for oral admms-
trat1on may conta1n as. carr1er, for example; water with a su1tab1e amount of

a dyestuffs and/or sweeteners agents The,syrups may conta1n _

qﬁg#g?&r%gsa%s an‘gleig&ggi.gcdfgg&rmﬂps for oral adm nistration rray

op' t ha
Sl dL fon' | £0A 30 3800, 'ﬁce%eabzéarrgg& spf Wi 2
Phick 'canlBe ad8aceierelor f@118%AMY e, saccharose or sacchar ose with

aenﬁéé&th&aaatéaﬂpéssenonent@amasnmgr itte co:hpoundéuct s ‘not-

: substances generally used in pharmaceutlcal formulations. 'Saidf"
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5 gl ucosg, or netabollzable in only very smal | amounts to gl ucose,

.~ such as‘*sorbiitd]. The 'suspensions “and ‘-t he enul sions may contain as carrier,
for exanple, a natural gum.agar, sodium al gi nat.e, ~pectin, nethylcellulose,
car boxynet hyl cel I'ul ose, or polyvinyl 10 'alcohol ‘The susﬁEWS|ons or
salutions forintranuscul ar injections nmay -contain together with the active
coripound a phafnaceutical - |y acceptable carrier, e.g. sterile .water, '
olive oil, . ethyl oleate, glycols, e.g. _propylene glycol, and if_15.
desired, a suitable anbunt of IldocaTﬁg hydrochl ori de. The sol utions for
“intsavenous jnjections or infusions may .contain as carrier, for exanple,

-~ sterile water or preferably they may be-in the formof sterile, aqueous

i sotoni c saline. solutions. - 19 - The suppositories may contain,

_together W t h the active conpound, a pharnaceutlcally acceptabl e carrier,
e.g. cocoa- butter, ponetherne gl ycol ; a pol yoxyet hyl éne sorbitan fatty

‘acid ester S BalAbmOr 'é:&.hﬁplé sEReHaald i 6 Sxeenheo s witth 0
illustrate the inventroh. The . R spectruntof t he conpounds was neasured.
in solid -glycerzne and/or mannztol and/br sorbitoli in partlcular

a syrup to be adm1n1stered to d1abet1c patzents can
contazn as carrlers cnly products not metabol1zab1e to
S ._glucose, or metabollzable in only very small amounts
to glucose,'sudh as’ sorbitol._; -
_ The suspens;ons and the emulszons may contain as carrler,
'for example, a natural gum, agar, sodium alglnate, -pectin, -
methylcellulcse, carboxymethyloellulose. or_polyv1ny1_
10 alcohol. _ | |
h i The suspenszone-or solutions for 1ntrannscu1ar 1n3ect10ns_
-may contazn together wzth the active compound a pharmaceutlcal-
1y acceptable carrier, e.g. sterile " water, olive. -
oil, ethyl oleate, glycols, e.g. propylene glycol, and 1£
'15, "deslred, a sultable amount of lidocalne hydrochlorzde.
The solutions for 1ntravenous 1n3ect10ns or infusions may |
contain as carrier, for example, ster11e wvater or preferably

they may be in the £orm of ster11e, aqueoue,lsotonlc sallne

solut1ons.u



_phase (KBr) or in Nujol  (Registered Trade Mark) solution or in a solutlon

of a suitable solvent such as .[err] using a Perkin-El nmer 125 .
- spect rophot orret er . The N.MR Spectrumwas nmeasured preferably«-in

. solution of dlnetq% sulphOX|de d6 or of [err] using a 90 Mhertz Bruker
HFEX appar at us e
'chronatography on. ready t o- use1§|f|ca gel plates of 0 25. 'nnlcoatlng 15°

rr] Values were.determ ned by thin |ayer

thi ckness o “EXAVMPLE 1 A sol ution.of

2- hydroxynethyl 5- et hyl pyr azi ne- 4- OXIde (2.1 g) in- anhydrous ' .
dlnethylfornan1de (10 n1) was treated with a suspension of sodium hydride
(0.4 g) in anhydrous 20" - - di nethyl formami de (5 nl). The reactionm xture

~was stirred at roon1tenperature untll the hydrogen production was ceased

N
- §a<

then a-solution of nmethyl iodide (2.5 QQ n.anhydr ous .di net hyl f or mani de. (10
F 1H§UF

) waShgiseppraitoniesmay coptaimy
tenperature, the reaction mx was: eva ed to. dr ness under vacuum
angpthgompound, a armaoeuti i gl g ¥ ocod

bk

10

tieher ¥

ly acce e carrie

9-;_
butter, . polyethylene glycol, a po yoxyethylene sorbitan

fatty ac;d ester surfactant or lecathin.l'

. The followzng Examples serve to illustrate the 1nvention.

| The I.R. spectrum of tae c %gnds was measured in sol;d

.;phase (KBr) or in Nujol olution or in'a solution of a

suitable solvent such as CHCl3, uszng a Perkin-Elmer 125
l .

_ spectrqphotometer. S Lo
E The N.M R. Spectrum.was measured preferably in solutzon of

'ydamethyl sulphox:.de—d6 or of CDCl3, using a 90 Mphertz

15

.Bruker HFX apparatus. , _
,Thelt Values were determined hy thin layer chromatography

£
on ready—to-use silica gel plates of 0. 25 mm coatlng .

thickness.

- EXAMPLE 1

20

A solutzon of z—hydroxymethyl-S-methylpyrazzne-4—ox1de

- (2.1 g) in. anhydrous dlmethylformamlde (10 ml) wvas treated

vith a suspension of sodzum hydrlde (0.4 9) in anhydrous
_dlmethylformamlde (5 mi). ' '
The react:.onm:.xture vas st:.rred at room temperature until

the hydrogen productlon wvas ceased,then a solutlon of

. methyl 1od1de (2.5 g) in anhydrous dlmethylformamlde (10 ml)

was added portlonwise.

es@GHV®y at room .
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resi due was tqaken up with water (50 n1) and repeatedly extracted W th
di et hyl ether. The organi ¢ phase was washed 5 ‘Wth water, dried and
evaporated to dryness The residue, treated with n-pentane, gave

2- et hexynet hyl -'5- et hyl pyrazr ne- 4- oxr de, (1-.6 g) as white solid, mp

694£2C. -Anal ysi s ‘Found: - : ~ C-53.92 ; HG6.5 N 17.92 10
calculated for [err] C 54-53 ;. H 6. 54 . N 18.17 T.L. C (dreiﬂilether

nmet hanol = 180 :. 20) [err] |I.R.- [err]ZUPerr] (C—H aromatics)- [err] [err]
(CGHaliphatics) [err] [err] [err] (Cc , CN) [err] Jerr] (Nerr]JO 20
"NMR [err] 2.48 (s i 3H; [err]) 3.52.(s ; 3H; [err]

4.58 (s ;" 2H; [err]) 8.32 (s-; 1H, [err]) 844 (s 1H; _[err]) 25 -
The . follomnng conpounds wer e srnrlarly obtarned . ' o
A.Eter two hours st:.rr:.ng at room temperature the reactmn '
mzxture was evaporated to dryness under vacuum and the -
res:.due was taken up wvith water (50 ml) and repeatedly
. extracted w:.th d:l.ethyl ether. The organic ‘phase was washed
'_ 5 i vith vater, dr:.ed and evaporated to dryness. The res;due,
treated with n-pentane, gave 2-metho:qmethyl-s-methylpyrazme-
_4-ox:r.de,(1 6 g) as vhite so:L:Ld, m.p- 69—72°C-

. Analys:Ls_: _ : .
_ Found: .C 53.92 ; H 6452

N 17.'9_2'

o . ..N. . ) .
10 | calculated for C7H10N202. _C 54. 53 ; HE _5{ i 18 17”

"r.:. . (d:.ethylether. methanol = 180 : 20)  Rg=0,31
-1 | |
1 .

I. R. (CH01 )V 3120 cm (C—H aromat:.cs)

v 3080 em’
o 0294o;cm | (c-H _a_l'iphatics.)'
s dz00em .
| - ;2830 cm -1 o .’._ ... -
-1

1-.

V1600 cm fe=c , C=N)
V1520 cm |

01310 on” -1 (N-’o)

cem i e . e® ae e

| 20.__' | N_.M.R.'.(cnc13) J PPR '2.48 (s H BH i -é.*!;;cé):"

_ . . _ . 3.5.2. s ; 3 ; ;-O-.(: .H:')
4.58 (s § 2H ; ~CH,=0-CH,)

8.32 (s ':._ 1" ; _g-cn-)

8.44 (s ; 1H ; =CH=N-)

25 . The following compounds vere similarly obtained: '



221 -

[err]

2- ethoxynethyl 5- nethylpyrazrne 4- oxi de (sem - solid oi l) Analysrs

(CjH allphatlcs) [errJ

2-ethoxymethyl S—methylpyraztne—4—ox1de (seml—solcd orl)

Analysls.

Found: . . .. - - C 56.54; H i 06n.N 16'21
e3Calculated for CSH12 2 2 ¢ 57. 13,-H 7 19, N 16. 65

Tol. C.. (dlethylether methanol = 180 20) R __ 0. 4

-NMR (CDCI) Sppm. 127(1:, 3H,-CH

2-cu )’
-_2 47 (s Iarge, 3H; CH
3.65 (a; 2H; -cn -CH

3'?”

3)

| ;1‘4 60 (s Iarge, 2H, =?-CH-0_)_

8. 28 (s large: 1H; =N- CH=) |
. 8.40 (s large; 1H; -CH=N-)
-1

" 1.R. (cucr 3 32930 enl (C-H al iphatics)
_3 2870 cm’ -1 |
4 1600 cm? (c=_c, C=N)
Yistsemt
Y1305 eml . (N—»0)
Y110 em (C-0-C)

. Found:. C 56.54; H 7.06; N 16.21 Cal cul ated for
_ C8H12N202 'C 57.13; H7.19; N'16.65 5 T.L.C: (dlethylether .

: -nethanol 7180:20) [err]-0.4 NNMR [err] p.p.m 1.27 (t; 3H. ..
[err] 2.47 (s Iarge 3H [err]) 3. 65 (g, 2H [err]) 4.60 (s larde; 2H . o
[err]) O - .8.28 (s large: 1H; ‘[err]) -~
"8.40 (s Iarge -CHN) [err] lerr] (CH aliphatics) o
[err] [err ' (C—C C—N) 5 : [err] [err]

(N[err] ﬁerr] . (C—O o 2- ethoxynethyl -5-n- propylpyrazrne 4- oxrde
(senr SO|Id oil) Analysis: 0 - Found: _ C 60 59; H -
8.07; N 14:11 Calcul ated for . [err]': C 61 20; H 8 21; N14.27.1. [err] .

'_2-eth0xymethyl-S-n-propy!pyrazlne—4~0x|de (seml-solld onl)

Analysis:

Found: - . '. | 'c 60.59; H 8. 07;-N 14.11

Calculated for 01°H16 ¢ 61, 20, H 8.21; N 14.27
I.R. (cuc_r_s)__-_: }__2_940 :_'c'm-l o (C-H allphatlcs)
| V2900 em !
:§q2830‘cm-;" L _
V1600 el (c=C; c=N)
V1515 em b |



[err] 5 , ) ' [err] - (C=C, C=N) [err] [err] (N
[err]0) - 71 _29- 2 n-- propyloxynethyl 5- et hyl pyr azi ne- 4- oxi de; _ :

2 |-propyLoxynetth 5- et hyl pyr azi ne- 4- oxi de; 2-n-but yl'oxynet hyl .

- 5-et hyl pyr azi ne- 4- oxi de; 2-tert-butl oxyrnet hyl -5- nethylpyra2|ne 4- OXIde 5
2- i=peht yl oxymet-hyl - 5- met hyl pyr azi ne- 4- oxi.de; and. - ) T
-2-n-hxyl oxyiret hyl - 5- met hyl pyrazi ne-4-oxide.. * = EXAMPLE 2 . ' :

- 2- Fydroxynethyl 5- ret hyl pyr azi ne- 4- oxi de (3 5°g) was di ssol ved unp T
stirring.n a'solution of 8 mM of thionyl 10 <chloride in 20 m- of dfy
benzene containing 0.5 g of [err] keepifg the. tenperature bel ow 30C The"
reaction m xture.was cautiously warnmed 3 hours at 60C, then cooled to room
tenperat-ure, 'and “filtered. The sol vent was evaporated under reduced :
'presSuLe:,The oily . residue was dissolved in 15 a solution.of sodium.

met hoxi de in methyl .al cohol, preV|oust prepared dlssoIV|ng 0. 6 of sodlum
in 3Q n1 of , et hyl, alcohol o, e . - e

a-g-propyloxymethyl-s—methylpyrazzne-4-ox1de S
2-1-propyloxymethyl-s-methylpyraz ne—4-oxlde
'2-n-butyloxymethyl —5-—methylpyraz:.ne—4—ox1de
2-Le_r_t-butyloxymethyl-fs-methylpyraz:.ne-l_}-oxlde ; _

5 . 2-n-pen1:yloxymethyl-'s-methylpyrazine—li—oxide and. -
| 2-n-hexyloxymethyl—s-methylpyraz:.ne-4—ox1de . .'

" 'ExAMPLE 2
2-Hydroxymethyl-5-methylpyraz:.ne—4—ox1de « 3 5 g) was
_ ‘dissolved under st:er:Lng in a solution of 8 ml of th:.onyl
! 10 chiloride in 20 ml of d:y'benzene containing 0.5 g of Z.nt'.:l2
keep:.ng the. temperature belowv 30°C.” The react:.on mixture
; o : was caut:.ously warmed 3 hours at 60°C, then cooled to
‘: ~ room temperature, and: £iltered. 'I'he solvent was evaporated
| | N under reduced pressure. The oily res:.due vas d:.ssolved in
15 a solution o-f. sodium methoxide in methyl alcohol, previously

prepared d:.ssolv:.ng 0.6 of sod:.um in 30_ ml of methyl alcohol.

-After reflux:.ng 4 hours - the reaction solut:l.on was cooled
_ at room temperature f:.ltered and evaporated to dryness.

" 20 Wwith ethyl ether. The organlc ‘phase was \vashed vith ‘vater,

'rhe res:.due was taken up \v:.th water and repeatedly extractec

< drzed and the solvent vas evaporated to dryness. the reszdue

treated with pentane gave 2—methoxymethyl-5-methylpyrazlne-

4-ox1de (1 5 g), m.Ps 65-72°c.
The following compounds where sxm;larly obtained:

25 2-ethoxymethy1 -5-n-propylpyrazine~4-oxide;

.



After refIUX|ng 4 hours, the reactlon solutlon was cooled at room,_
tenperature, filtefed and evaporated to dryness. The resi due wds 'taken up
W.th water and. repeatedly.extracted 20 with ethyl ether, The organi ¢ phase
.was washed with water, dried and:the solvent was evaporated t'o .dryness; the..,
"residue’treated with pentane gave 2-net hoxynet hyl -5- nét hyl pyr azi rie- 4- OXId&f
- (1.5 g), mp-. 69-72C. The follow ng conpounds mhere S|n1IarIy obt ai.ned: 25
2- et haxymethyl - 5- n- proopy! pyr azi ng; 4- ‘oxi de; - 23-
. 2- etq@xynet hyl - 5- met hyl pyr azi né- 3 5xi de- ;
. 2-n- propyl oxynet hyl - 5- net hyl pyrazi ne- 4- OX|de . ' '
, Z i-propyl oxynet hyl - 5- et hyl pyr azi ne- 4-oxi de j 2-n- butyloxynethyl
<75 met hyl pyr azi ne- 4- oxi de; 2-tert-butyl oxynet hyl - 5- nethylpyra2|ne 4- oxi de;
2-n-pentyl oxynet hyl - 5- met hyl pyrazi ne-'4- oxi de; and :
2-n- hexyl oxynet hyl - 5- met hyl pyrazi ne- 4- oxi de Exanpl e 3
_. 2-ethoxynmet hyl - 5-net hyl pyrazine [err]. 26_(3), _2356. [err1 Q,___n__ (1 0 gr)

s heg %%%é%&x%f-%%m%ﬁm.i égaaan R

: 2—n—propy1oxymetnyl-s—methy1pyraz1ne—4—ox1de

..

2-1-propyloxymetnyl-S—methylpyraz1ne-4—ox1de

Se \..

. 2—n—butyloxymetny1 -5-methy1pyrazzne—4—ox1d

5 .'_-2-tert—butyloxymetnyl-s-methylpyraz:ne—4-ox1d |

R 2-n—pentyloxymethyl-s-metnylpyrazzne~4-ox1de andd "
;2bn-hexylomymethylr5emethy1pyrazlne-4—ox1de. _".'

s 8 ®a. @l Matome.E « e ..._...a..._-_ -

E ample 3

i f2-ethoxymethyl-5-methylpyrazlne LJ 0.C. 26 (3» 2356 (196Ql/
_0 o .(1 0 gr) was heated with 36%/hydrogen peroxnde (0.7 ml) in ”d

glacial acet:c acid (2. 15 ml) for § hours at 60°C, then 0.7 ml
of 36%/xydrogen peroxlde were added and the reactlon mlxture
- was heated for 5 hours. _ | -
) _.The solutlon was concentrated under reduced pressure to about
5. - one thlrd of the startlng volume and ¢”Ut3d with an equal
|  amount of cold water. The solutaon was made alkalnne wlth 20%
- sodlum hydrOxude and extracted wnth chloroform. o '
,iThe comblned extracts were drted, the solvent strlpped under'

reduced pressure and the resldue was puruFued by column

.0 _. i:.fchromath°9"aphy on eluting with 02 SOH CHSOH-190 :5 to gave_
' ”""2-eth0xymethyl-5-methy|PYFaz'“3'4‘°“'d° (sem"sol'd oil).
'Analysns. ST ' . -
Found: & C.56.80; H 6.95; N 1635 .

Calculated for- °'8"12“2-°2 " C 57.13; H 7.19; N 16.65



-

_gIaC|aI gcelhc aC|d (2 15 n1) for 5 hours at 60C, then 0.7 ml of 3696[err}

~hyr ogen perOX|de wer e added and ‘the reaction mixture was heated for 5
hours. The solution was concentrated under.reduced pressure to about 5
one[third of the'starting volume and diluted wi'th an equal- arount. of
cobe'water.- The sol uti on was made al'kaline w'th 20%.sodi um hydr oxi de aéﬁ?
‘extracted with chl orof orm- The conbi ned extracts were dried, the sol vent
_stripped under ' reduced pressure and th@4residue was purlfled by colunn 0
chr omat hogr aphy . on .eluting with [err] OH=190:5 to give

2- et hoxynet hyl - 5- et hyl pyrazi ne- 4- oxi de (semi-solidoil). Analy5|s Found
: C56.80; H695 N 16.35 Calculated for [err].C 57.13;- H7.19; N 16.65 "
73.- 24 - The follomnng conpound wher e simlarly obtalned

2--met hoxynet hyl - 5- net hyl-pyr azi ne- 4- oxi de; .

2- n- propyl oxynet hyl - 5- met hyl pyr azi ne- 4- oxi de;

2-i -propyl oxymet hyl-5- net hyl pyr azi ne- 4- oxi de; 5.

2-n- butyIoxyibbhfbl$ounhbypymapund-&heredelmllarly obtalned

2- tert bUtylgxmngthymetﬂgH %—%%tﬁ2|g$rgzgﬁeqi-oxlde -1 _
2-n-propyloxymethyl-s-methylpyrazlne-4~ox|de s
2-'-propyloxymethyl-s-methylpyrazlne—4~ox|de-
2-n-butyl oxymethyl-5-methypyrazine~4-oxide ; "
_2-tert-butyloxymethyl-s-methylpyrazlne-4-ox|de.'

vy

2-n-pentyloxymethy| 5—methylpyraz:ne-4~ox|de 5 and:
_2-n-hexyloxymethyl-s-methylpyraznne-4-ox|de.
The startlng materlals for use in Examples 1 and 2 may ‘be

_ vl | prepared in acoordance'wlth the following Examples 4 and 5.

To a solutzon of 2-oarbomethoxy-s-methylpyrazzne—h-ox;de

(6 3 g) in 2 mixture of water (50 ml) and methyl alcohol

(25 m1) cooled to a temperature between 0°C and 5°C, sodium

boronhydrzde (4 25 g) was added in portlons, under stzrrlng

and maintalning ‘the temperature below 10'C. The reactlon

'mzxture was stirred for 2 hours at room temperature,
';:ithe solvent then evaporated under vacuum and " the

_residue _extracted several times w;th methanol under

. . T e - . ew . eme @ ..
- e f e - . - P - . . . - Sk X



2- pentyloxynethyl 5- met hyl pyr azi ne-4-oxi de - and
'2-n- hexyl oxynet hyl + 5- net hyl pyr azi ne- 4- oxi de. The startrng mat eri al s’ for use
- in Exanples 1 and.2. maybe prepared.in accordance wth the following. .
,Exanples 4'and 5.. To a solution of 2- carbonethoxy 5- nethylpyrazrne 4- oxi de .
. (6.3 ¢g)ina i xt ur e. of.. wat er (50 nl) and nethyl al eohol (25.n) “cool ed toué -
S a t enperat.ure bet ween [err] and [err] -sodi um boronhydride (4.25 g) was
- added i n tions, under stir&i2gg-and nalnta|n|ng t he tenperature bel ow
- 10C- | The eaction mxture wes stirred for "2 hours at roomtenperature, the
~ sol vent " then evapor at ed under ‘vacuum and the residueg extracted several -
~tipes-w th nethanol under .25- heating. Af ter evaporation to dryness,
.* the residue was taken up mnth [err] and filtered. By first dehydrating the
- chloroformextracts and then evaporating-to dryness,4 g (76% of '
2- hydroxynet hyl - 5 - 5- met hyl pyr azi ne- 4-oxide, mp. 110 - 111C,: vere
" obtai neheammg/erAftePomPoratlon to dryness:, thesres :I.dug wes N '19.94

- Cal cul at, eadefnoru errlchCCHséll4 - na i eieaN 1999
| | By flrst dehydratzng the chloroforh extracts and then
. | evaporating to dryness,4 g (76%) of 2-hydroxymethy1—"'
5 'S-metnylpyrazzne-4-ox1de, m.p. 110 - 111°c, wvere.

.obtazned._

..Analys1s°-' | L - o |
Found: - ¢, 51. .37 i H, 5.76 § N, 19.94 -
Calculated for c638N2°2' C, 51 42 ; H, 5;75”;_ui.j9599

0 T, L.c.; moblle phase. cac13' cason ='170:30

| N.M.R. (cnc1 ) 6'.' ppm  (2.42 3H s)
(4,36 1H broad band)
: D . o (4.74 2H s)
5. - (8.3 wHs)
| 3 (8.38 H 5) |
The 2—carbomethoxy-s-methylpyraz;ne—4-ox1de used as
'-startlng mater1a1 was prepared, w1ﬂh a yaeld of 83% £rmm
_ | 2-carboxy-5-methy1pyraz1ne-4-ox1de ref1uxed for twe!ve hours ;
20 "'1n anhydrous methanol in the presence of borcn tr1£1uor1de
o etherate, m.p. 146 - 148°c.f I ' '
.Analys1s:3 o | ) S S _
Found: . . - G, 49.91 i H, 4.82 ; N, 16.58

Calculated for c7}18N203' C, 50.00 ; H, 4.80 ; N, 16.65



pe——

‘10 T.L.C.; nobi |l e ,phase: [err] = 170:30 [err] =.0.38 NMR [err] 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- carbonethoxy ‘5-net hyl pyrazi ne-4- OXIde used

-as staerting naterlal was prepared, with a yleld .of 83% from

o 2- Carboxy 5- nethylpyra2|ne 4-oxi de refluxed for twel.ve hours 20 I n
anhydrous nethanol -in the presence of boron trlfluorlde et herate, m+p. 146 '
- 148C. Anal ysis: Found: -2 C, 49.91 ; H 4.82 ; N 16.58

Cal cul ated for -[err] C, 50.00 H 4. §o . N 16.65 - -26- T.L.C _nbﬁZEe :
~phase: [err] = 190:10.0.5 [err] = 0.61 EXAMPLE 5 To ‘a sol ution of '

2- car boxy- 5- met hyl pyr.azi ne- 4- OXIde 5 (1.5 g) in diethylene gl ycol

di met hyl et her (80 m)y, a’(1 M solutlon of dlborane in tetrahydrofuran

(30 nl) -

' T. L.C. mdbile phase- CHC13.CH3OH NHZOH = 190: lO O 5

Re = 0.61
EXAMPLE 5
To a SQlutioh‘dﬁ Zecarbdxy-d—methylpyrazine-h—oxide
_5 ;(1.5 g) in diethyiene élyébi.dimethyl ether.(SO'ml),i |
. .a'(l M) sdlution of diborane in tetraﬁydrofuran {30 ml)
was added at O°C under an atmosphere of n;trogen.
To the reactzon m;xture, ma;ntazned for 3 hcurs at O'C

N and 1 hour at room temperature,.was caut;ously added -"
10 ethanol (50 ml) and then a 0.5 M solution of
alcohol;c XOH (25 ml). The resultant solutlon aftér
evaporation at reduced pressure vas taken up with '
chloroform 1o obta:.nmg, after evaporatlon to dryness, 1.2 g
‘of z—hydroxymethyl—5~methy1pyrazzne—4—ox1de. '



was added at [err] under an atnosphere. of nltrogen * To the reaction
“ mixture, maintained:for 3 hours at [err] and 1 hour at. room’tenper.dture,
was cautiously added 10 et hanol . (50 nm.) and then a 0.5 M solution of
al coholic KOH (25 n-). The resuttant sol ution- af ter -evapor at-i on at
reduced pressure was taken up with chl orof orm so- obt ai ni ng,. after’

R evaporatlon to dryness, 1.2 g of 2-hydroxynethyl -5- nethylpyra2|ne 4 dxrde.

- 27 - 'Fornulation Exanpl es. Fornulation 1: Tabl et Tablets, each wei ghi ng
300 ng “and containing 100 ng of 2the active substance are rranuf actured. as’
foll ows: Conposi-tion (for.10.000 tablets) .
2- Net hoxynet hyl - 5- met hyl pyr azi ne- 4 OX|de 1000 g Lactose '
: 1420g Cgén starch _ T 475g Talc pomder
. 75¢g 10 NhgneS|un1stearate_ . -
'30 g 2- met hoxymet.hyl - 5- met hyl pyr aZi ne- 4- oxi de, |actose, and half of the

~cofn starch are m xed, r@gﬂﬁggtugnlgthyiggwced through a sieve of 0.5-mm -

;openlngs Corn starch
_-Pormulation ] Tablet
'iTablets. each velghlng 300 mg and contalnzng 100 mg of
'the active substance are manufactured as follows.

5 "Composition (for 10.000 tablets) | __ |
- 2-Méthoxymethyl—5-methy1pyrazlne-4-ox1de :}1600 gﬁf
-Lactose L e T _ 1420 g
Corn starch o f-hﬁ'V B f-7d_' 475 Qd.
- Talc powder o R §'h . ‘ ?5'9'
10 .Magneslum stearate o S ;d,-': . 30g.

.,j2—methoxymethyl-s-methylpyraz1ne-4—ox1de,lactose. and

- half of the corn starch are m;xed* the mixture is then

'jforced through a szeve of 0.5 mon open;ngs. Corn starch

| .(18 g). is suspended in varm wvater (180 ml) ‘The resultlng

.'15 | paste 1s used ‘to granulate the povder. The granules.are

| ) dried, commlnuted on a szeve of sieve slze 1.4 mm, then
fthe-remaznzng quantzty of starch, talc and magneszum o

_ stearate is added, carefully mixed, and processed into

tablets using.punches'of 10 mm diameter.’

20 Formulat:on 11: intramuscular injection solution
An 1n3ectab1e pharmaceut1ca1 composition was manufactured

hy dlssolv1ng 50—100 mg of 2-methoxymethyl-5-methylpyrazlne-__

-4-oxide in ster11e water or ster11e aqueous normal sa1ine so]ution (1-2 ml).



(18 g)-is suppended in marnrmater (-180 n1) The resulting 15 paste is
used- td granulate the powder.. The granules. are dried, commnuted on a
- sieve ofesieve size 1.4 nm then- the remaining quantity of starch, talc and

- magnesi um stearate is added, carefully m xed, and processed into tablets
usin§ punches- of 10 ~nm di aneter. 20 Fornulatron I'l: . intranuscul ar
’|nject|on sol.ution An |njectable pharnaceutrcal conposition was '
~manuf act ured by di ssol ving- 50- 100 g of ~2-+r@8hexynet hy| - 5- nethylpyra2|ne-
-4-oxide in sterile water or steril e aqueous nor nal saline solution (1-2 7
m). - 28 - 77 Fornul ation, III Capsul e * By the usual pharmaceuti cal

t echni ques, capsules havi ng the.fol | owi ng conposition were prepared

'2- Met hoxymet-hyl-- 5- nethylpyra2|ne 4- oxi de - 50 ng 5 Lactose-

298 .ng Corn Starch - . 50 ng Magnesi um
stearate Formulation I11}: Capsule L2 ngy Fornulatron | V: Suppository .
By the usual pﬁaTﬁEEEUFTEaT'TeChnrquessupposrtorles 10 having the fol |l owi ng
conp05|t|on msyetheemaual pharmaceutzcal technlques, capsules havzng

the follow:ng compos;tion were prepared’

Z-Methoxymethyl—s-methylpyrazzne-h-ox;de | o 50 pg
5 Lactose' - o o 298 mg |
. COrn Starch : o ."i'ﬁh- B | . 50 ﬁg_
MagneSLum stearate - f'-_- o | ._ = 2 mg

Formulatlon!V’ Suppository
By the usual_pharmaceutxcal techniqueé,spppositories
| 10 having the féllcwihg_compc;ition wére_prepafea: |
2-Méthakgmethy}-S-methylpyrazinefh—oxide - O.OS.Lg
lecithin . o071 g
.;Cacad'butte:[ 3 ;. . ..-_- o : :.1a'0.§8a.9



-

2- NEthWh%—n%LhMrazrne 4- oxrde . 0.05 g Lecithin

- 0.07 g. 0.88 g © --29-~
CLAL M5 mﬂ i’l&m la [err] whereirn each of the groups-R [ekr] and
Terr] whirchcmay '

ame or different, represents a hydrogen atom a 3
[err] straight or branched chain al koxy or [err].straight or branched chai n.,,r‘-"

.al kyl group,  and [err] represents ‘a straight or branched chain, - sat urated

or unsaturated, [err]. aliphatitg 2hydr.ocar bon group.. 2.. A

'.-corrpound ac ordr ng to claiml,wherein R and [err] are both hydr ogen, [err] .

is [err] sfYQight or branched chain alkyl “and [err] is [err] straight or

- branched .chai n al kyl.. 3. : A corrpound according to claiml,

wherei-n R and [err] ~are both hydrogen [err] is [err] straight or branched

chai n. al k-yl__and'[e_rr]_'is'[e'r'r] strar ght or branched charn aI kyI -

CLAIMS

.- A compound of 'f.o_rmuiaV

whe'z"fei.n:. )

each of the groups R,— "Rl-an'd R,, which may be the same or

dJ.fferent, represents a'“hydrogen atom, a- 61 cs - . |

strazght or branched cha:.n alkoxy or cl 6 stra:.ght or branched
chain alkyl group. and- = . . - e

R3 represents a stra:l.ght or branched cha:.n, saturated or

| unsaturated, cl 8 aliphat:.c hydrocarbon group.

2. .' - - A compound accord::.ng to cla:r.m 1, where:.n R
and Rz are both hydrogen, RJ. is C_.L 6 stra:.ght or branched )
| ch_a:.n alky_l_ and R3 is cl-c6 stra:.ght or’ branched cha:r.n aJJ:yl.

3. a 'com'pound ad:ording 'to claim 1. . wherein R
and R are both hydrogen, RJ. is cl 3' _straight or branched

cha:Ln alkyl and R

3 is Cl'ch stra:.ght or- branched chain alkyl.



D ———

-30- 4. A,Q0rrpound according to claim1, wher ei mR-and—R—are—both-

hydroge, R is-methyl and R is methyl or et hyI
2- Met hoxymeI hyI 5. et hyl pyrazi ne- 4-'oxi de. ﬁ","w""l"u,m l!l
2- Ethoxymet hyl - 5- net hyl pyrazi ne- 4- oxide. 7. A co

g{~eup consi sting of: 2-n-Propyl oxynet hyl - 5-net hyl pyra2| ne- 4- oxi de;
2-i - Propyl oxynet hyl - 5--net hyl pyrazi ne- 4-gxi de; __

2-n- But yl oxynet hyl- 5- met hyl pyr azi ne- 4- oXxi de; o e
2-tert-Butyl oxymet hyl - 5- et hyl pyrazi ne- 4- oxi de; ' “

~ 2-n-Pentyl oxynet-hyl - 5-net hyl pyrazi ne- 4- oxi de; and

. 2-n-Hexyl oxyméthy @mummacspr@mgnbom@xmdb. v@erem pmldss faze bolh

. preparation of a Hﬁound & ﬁﬁd d‘ g*a .M 1é ess conpr ;f.:ies '
thy or
" a) reactlngacong'g pr ging)a"f Jis m &E' - -31- vith a’
conmpound of fcg'rrugl 11t) ferr] (III) V\/nerelnlnthe aboveforrrulae(ll')
and (111) -Methoxymethy1-5-methylpyrazine-4-oxide. o _

6. | _2 Ethoxymethyl -5_-methy1 pyrazine-4-oxi de,
7. A compound selected from the 'grjdup_ 'con's_ist__:ing of:

" 2-n-Propyloxymethyl-5-methylpyrazine-4-oxide; -

2-1 ¥Pr6py1 oxymethyl -B-mgthyl pyraz_'i.ne-4-oxi de;

 2-n-Butyloxyméthyl-5-methylpyrazine-4-oxide

' Z-ter‘t-Bdtyl oxymethy] -5-methylpyrazi ne-4-oxi dé;, |

. 2-n-Pentyloxymethyl j-S-methyl pyr'az_in‘e-4-oxide; and

2-n -Hexyl oxymethyl -5-methy1 pyra21 ne-4-oxi de. L

8. A process for the preparatwn of a compound as cla'lmed m c‘la'lm 1. :
wh'lch procéss comprises.

-

‘a) reactmg a compound of forrnu]a (II) '

(II)




R [err] and [err] .are as defined in clalnrl and one of the grougs X and
Y. |s hal ogen or the residue of a reactive ester of an al cohol ard the ‘Gt her

is a group -OM. wherein Mis hydrogen. or a—eation:_ar h) oxidizing a : L
_~conpound of fornula (1V)- [err] wherein- each rr and [err] berng t he _
~same or different, is hydr ogen or.-net hyl taﬂm w ined i'n a_l :
claim[err] obtalnrng a-.conpound S formul a h of- R [err]
‘and [err] being th@ﬂkane or diffe i s hydrogen or nethyl and [err] is
claim 1 .as-defined in / ‘and, if desrred transform ng a conpound: of

._fornula (1) “so- produced into another conpound of formula (I) and/or, if
desi red, separating a m'xture of ‘i sonmers aof conpounds -of. forml a (I) into

~-the srngle isoners: . 81 -32 - 9. A process accordlng to .claim8

"~ substantial I’y .as. herernbefore described with reference to any one of - 3
Exanples 1 to 3. 10. A pharnaceutlcal conposrtlon contalnrng a suitable :
with a compound of Formula (lll) ) : o

LY.i- R3 i e f. o (lll)
whereln in the above formulae (ll) and (lll)
R, Rl' R2 and R3 are as deflned in claim 1, and one of the

'groups X and Y .is halogen or the residue of @ reactlve
ester of an alcohol and the other is a group -OM, wherein M
T is hydrogen or a’ cataon. or-

'b) Oxldlzlng a compound oF Formula (lV)

wherein

 each of R’, R?,

'and R’ 2° belng the same or dlfferent, is |
hydrogen or methyl and R3 is a defined u1c1aum%6 obtaunlng

- a compouhd of formula (1); wherein each of R,_R and R2

1 -
belng the same %ridqfferent, is hydrogen or.methyl and R3 is
—clam '

‘as deflned in/  and, if desired, tranéforming-a~compound

'oFiformuls (I)'so produced into enotheh componnd of formula
"_(I) and/or, if desired, separating a mixture of" isomers

of compounds of formula (I) into the szngle isomers.



5 carrier and/or diluent and, as an active pr|nCLpLehqa__JﬂllﬁElﬁi_fornula
(1) accordlng to claiml. 11. A conp05|t|on accordin ﬂ to claim10

substantially as hereinbefore described with refe g"ﬂ”muﬂll”m' |
any one

Fornu1at|on Exanples | to IV.. 10 12. A conpou

'ofeclalns 1 to 7 or a pharmaceutical conposition as clained i cl*aim 10 or
11 for 'use as an anti-|ipolytic, hypotrlglycerlden1c or ‘ 81
hypochol est erol aemi ¢ agent. 13. A conp6u of formula 0 15

(1) [err] wherein each 21;%{,‘%1 %%Lég:%rgiksgﬁl’ gj‘_lgl e ub\g&:‘ aé"gﬁxglﬁgﬁt he

sane of different, Fépre onf a [err ranched

chain al koxy ome&@&hioegaf@&égcﬁbéu meﬂeéeseféﬁbalwlan@rm o2Nfx2fhied I ]
represents a straight or branched chain, saturated or unsaturated, [err]

~ali-phatic hydrdcapwbgn group; and bloprecursors t her eof . - ERRATUM PATENTS -
ACT 1977 SPECI FI CATI ON NO 20917258 _

0. A pharmaceutical composition containing a suitable
5 carrier and/or diluent and, as an active principie. a

compound of formula (I) according to claim 1.

11l. 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
or a pharmaceutical composition as claimed in claim 10 or 11
for use as an anti-lipolytic. hypotriglyceridemic or

hypochelesterolaemie agent.

13. A compound of formula

°
—
15 | I \‘r (1)
' R Xy CH,-0-R,

‘wherein each of the groups R, Rl and RZ' which may be the same
of different, represents a'hydrogen atom, a cl'--C6 straight |
or branched chain alkoxy or C,-Ce straight or branched chain
alkyl group,.and

20 R3 represents a stralght or branched chain, saturated or

unsaturated, Cl-c8 allphatlc hydrocarbon group: and

biopreeursors thereof.
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