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ESTERS OF SUBSTITUTED HYDROXYMETHYLPYRAZINES

The present invention relates to ethers of substituted
hydroxymethylpyrazine derivatives, to a process for their
preparation and to pharmaceutical compositions cohtaining
them.

The compounds of the invention have the following

general formula (I)

.%'
R | - |
R N 2 .
XL -
Ry CH,-O-Ry4 '

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.

The possible isomers of the compounds of formula (I)

- and their mixtures are included in the scope of the present

20

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

chain groups.
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' -c -C ' allphat:u: hydrocarbon group, in- part:.cular c -Csalkyl

20

s

when one of R, R and R,

c -C 4 alkoxy, in part:.cular methoxy or ethoxy.

is (:'--C6 alkoxy, it is preferabiy '

.'When one of R, R and R, is C -C. alkyl, it is preferably

1 2

'C ~C, alkyl and more preferably methyl,

3
R is preferably a 'bzanched or stra:v.ght cha:m saturated

8
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, .

R:.sc -C

1~C6 alkyl and R

3 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 R, is C.- -C 4 alkyl; and more partit:ularly
the compounds of formula (I), vherein R and R, are both |

hydrogen, R1 1s methyl and R3 is methyl or ethyl. |

" Example's o_f part.icularly pr_eferred compounds of the i’nvehtioﬁ

are:

' -methoxymethyl-s-methylpyraz:l.ne-4—ox1de

2-ethoxymethyl -5-methy1pyrazzne—4-ox1de .
2-g-propy1oxymethyl-s-_methylpyraz1ne-4-—ox1de s

' '2-i-pro_pyloXymethyl-—S-methylpyra zine-4-oxide ;
| 2—r_g_-butyloxymethy'1' ,-'S-m_eth_y]:pyrazine.-4-oxide j



o 2-tert-butyloxymethyl-s-methylpyraz1ne—4-ox1de .

-n—penty1oxymethyl-5-methy1pyrazzne-4-ox1de. and

-n-hexyloxymethyl-s-methylpyraz1ne—4-ox1de
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The compounds of the 1nvent10n nay be prepared by a process
comprzszng
a) reactjng a compound of Formula ([l)' L
1 o 2 :
.-]l/‘ @
_ | S ‘
. R 7N\\NZ CH,—x

‘with a compound of_formula (1)

Y-®r, (1)
-wherezn in the above formulae (II) and (III) -
R, R1, R2 and R3 are- as defzned above, and one of the |
groups X and Y is halogen or the re51due of a reactlve
ester of an alcohol and the other 1s 'a group -OM, vherein
M is hydrogen or a catlon, or .

b) - ‘oxidizing a compound of Formula'(lV)

) (1v)

wherein | - . | .
each of R',‘R'1 and R'z, being the same or different, is

hydrogen or methyl and R3 is as'defined above,'so obtaining_
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a compound oF Formula (l), whereln each of R, Ry and--R2

belng ‘the same or danepent, is hydrogen or methyl and

: R, is as deflned above, and if deslred, transFormlng a

‘compound of Formula (1) so produced into another compound

i'n; of formula (I) and/or, if des;red, separatlng a mixture of isomers

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

E When one of X and Y is halogen, 1t is preferab]y

'chlonlne or bromlne.

When one of X and Y is the residue. 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,
preferab]& 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

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

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

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

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

20

_ The reactlon becween a compound of formula (11) and a compound B

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

o equlmolar amounts of the reagents;}n a solvent such as an _
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haromatic hydrocarbon; preferany benzene, to1ueneior xy1ene;'or'
- dimethylformamide, dimethylacetamide, hexamethy1phosphortriamide.

tetrahydrofuran, dioxane or'1’2'd1methoxy-ethane, at temperatures'_'
genera11y from about 20°t to the reflux temperature of the so]vent used,

- 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,g; peraceti¢ acid, perna}eic.

acid, monoperphthalic acid or m-chloroperbenzoic acid, prepared in sity
.by reaction of hydrogen peroxide, far exaﬁp]e 30-36% u/v hydrogen'
peroxide, with the corresponding acid, at temperatures ranging'fron'
about 20°C to the reflux temperature of the react1ng mixture, for -
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

- carried out by methods known in themselves._-- o

Also the separation of a mixture of isomers 1nto the single
isomers may be carried out by conventzonal methods. '

Compounds of formula (III) are known in the laterature..

' Compounds of formula (II), in whlch x 1s a hydroxy group

may be obtaaned by. reductaon of compounds of formnla (V)'
.0.‘-
FINFIN R
_ N :
| R N N2
-wherein - B

R,R,-and R2 are as defaned above and z represents a free.'

-

sa11£1ed or esteraf:ed carboxy groupq

B



10

15

20

25

ester; - preferably it is a c -c

,' When in a compound of .Formula (v ) z 1s a sal:.f:.ed

carboxy group, _the ‘salt may be e:.ther a salt of an organ:.c

'base or a salt of an :morganlc base. preferably 1t

-_1s an alkal:l. metal salt.

When in a compound of .Eormula ( v ),Z is ‘an esterlf:l.ed

a carboxy group, the ester may ‘be, for example, an alkyl '

6alkoxycarhonyl group, in :

-' 'part:.cular methoxy- or ethoxy-carbonyl. L

The reductlon of a compound of formula {(v), where:.n z

is. o ester:l.fled carboxyl, to. glve a compound of formula
o (II). \vhere:.n x 1s OH,may, for example, be carr:.ed out '

'uslng sodium bor-ohydr-nde as’ reduc:.ng agent _

1n a solvent such as. methanol, ethanol or

' :|.sopropanol or a m:.xture of one o.f.-‘ these solvents mth -

wvater in rat:.os \vh:.ch 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

cases, range. from approx:.mately 0°C to the solvent reflux

- temperature, £or reactlon t:.mes of between ap.pr.oxlmately

30 minutes- and approx:unately 24 hours. _
The reduct:.on of a compound of .Eormula ( V) vherein yA

' represents a free carboxyl group, to give a compound of

formula (II), ereln x is OH, is preferably carrled out
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_ using -chium-a'lumiri.ium _ hydr:.de in inert solvents such

as anhydrous ethyl ether, anhydrous diethylene

glycol dlmethyl ether, anhydrous: tetrahydroPuran - or -
mixtures thereof, or using pr_e_formed so_lutlons o.E
boron hydride in tlie aforesaid anhydrous solvents. or boron

in d:l.ethylene glycol dlmethyl ether, at temperatures '
ranging from about 0°C to the solvent reflux remperature,
for react:.on times of between approx:.mately 30 minutes

and 12 hours.. ' o o - \:_

The reduction of a compound of-formula ( V-) \vherein yA
represents a sallfled carboxy group, to g:l.ve a compound
of formula (11) vhereln X is OH,is preferably carrled .
out in cond:.tlons analogous to those employed in the '
reduction of a compound of formu.la (v) where:l.n Z is a’

: .Eree carboxy group.

The compounds of formula (II) whereln x 1s -OM v/here:.n

M is a catlon, e.g. an alkal:. metal catlon, may be
obta:l.ned from the correspond:.ng compounds of £0rmula

(II) whereln X is -OH, by treatment mth a strong

: appropr:.ate base, e.g. sodium amde or potass:.um amde,

‘or by treatment w:.th the hydride of an -
‘alkali ' metal, preferably sodium hydr:.de. 1n the condltlons L

generally_ used in or_gan:.c chemistry for this type of

hydride prepared in situ in the react:.on medium from Sodlum o

_ boron.hydrlde and boron trlfluorlde etherate, preferably

ha B
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The compounds of formula (II) wherezn X is halogen may
be obtained from the correspondzng compounds of formula
(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 Zn012, ‘or by treatment wvith soc12 or oxalic

..ac1d d1chlor1de in dlmethylformamlde, through the formatlon

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 wuth the sultable acyl 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 .

_prepared by known methods From known compounds, For example,

as descrlbed in the above reFerence.

:Also the compounds of Formula (V) are known'é?or'exemoie,'

they are descrlbed in European Journal Medicine Chemnstry—1
—Chlmlca Therapeutlca. 15, 157, (19801/ or may be prepared

dfby known methods, for example, as descrlbed in the above

'reFerence.
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The compounds oF the |nvent|on possess an elevated llpld—

-lower:ng actuvsty, in partlcular an antl-llpolytlc ac--

_t|v1ty (decrease of plasma free Fatty aclds), trlglycerlde-

oholesterol- and plasma phosphollpld— lowerlng actuvnty.

_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 (lOPS Caw)" rats, of average welght 180 g, Fasted
for 18 hours,_wlth water ad labltum. _. _

The compounds to be tested were suspended |n MethocelC)
(0 in dlstllled water) and admlnlstered by stomach tube
and ln doses ranging from 1 to 50 mg/Kg body wenght,.each

_|n a volume of 0 S ml per 100 g of body welght

The anlmals were killed at tlmes rangtng From the 1 to
the 7 hour after treatment. o | .-.
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,

 with addltlon of 1% heparln in sallne (0.1 ml for 5 ml of
' blood), was assayed For the fo|l0w3ng varlables., fd
.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))

- b) Triglycerides: by the method of Mendez, Mendez J -

Clin. Chem., 21, N. 6, 768, (1975)
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c) Total cholesterol by the method of Allain: Allaun C

et al, = Clln. Chem., 20, 470, (1974))

“d) Phosphollpnds by the method oF Takayama. Takayama M.

- Clln. Chlm. Acta, 22. 93; (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 wuth 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 (Tab'le ‘l)

'The sald actnvnty was determlned accordlng to the methods
Tdescrlbed above.

For thls study one hundred and elght OFA-¢co SD (lOPS_Caw)'

male rats were used

The two compounds were admlnlstered orally at a slngle _

.dose of 50 mg/Kg per os.

Blood samples were collected From the anlmals at 120 mlnutes,

180 mlnutes, 300 mlnutes, 360 mlnutes after the slngle

' adm|n|strat|on. Six anlmals were . sacraflced Fon each treat-

ment at the sampllng times 120 mlnutes and 180 mlnutes

: ;and twelve anlmals at the sampllng tlmes 300 ‘and 360 mlnutes.
"Determlnatlon oF Free Fatty aCIds (FFA) was made, on the

"'plasma samples.

The FFA values For each tlme and treatment ware. statlstn—

'cally analyzed as_follows. mean and standard error calcu-
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lation,-varlance:analysisz Winner; B.J. “Statistical
Principles in expe#imental_deslgh” ;'Hill'Book Company

(London, San Francisco, Torento, New York -'1962, Pag.

.:56 -62) Wlth a completely randomlzed experimental. deslgn,
and Flnally by the Dunnett’s test: Biometrics, 20, 482,
'(1964) for each comparison oF the control ‘group versus '
‘the two treated gr-oups (Tab'le Zl

For the sake of brev:ty, the analysts of varlance data :

are not. here reported

,.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 cor-r-espond-
ing values for the control group, the Former belng lower
than the latter._'

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
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 signlflcant manner (p< 0.01)

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

than_the latter.

-
o -
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The mean oF the group admlnlstered K 10603 dld not dlffer

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 10603 does not differ from that. of the control anlmals,_

meaning that the antﬂipo’lytxc 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

. demonstrate the progr-ess made with the compound FCE 21990.

\-__'
NV



Table .1 - Plasma levels of free fatty acids-(FFA,'espressed as_ﬁmoles %) in réts at variohsf

~ times (in minutes) after treatment’

Dose

" FFA pmoles %

: _ Means + S.E.
.. Treatment Ing/K er os . - . .
8P | 120° 180" 300" 360"
Controls. (¥) -  57.5+5.9 . 62.8+4.4 66.643.2 - 71.745.2
FCE 21990 50 . 15.0+2.3 17.841.1 39.3+3.6 39.245.2
K 10603 50 13.7s1.2 17.742.6 50.946.2 77..546.9
« n=6 ‘n=6 n =12 n = 12

(*) Methocel 0.5% in distilled water, 5 ml/Kg per os

n s ndmber of animals for each treatmeutl'

E

g9
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‘Table 2 - Results of Dunnett's test on the values of FFA
| _reported in Table 1 | o o
| ?a.mpl:mg time Comparisons lResult
in minutes - e
120" Controls —> FCE 21990 50 mg/Kg per os| HS
: | Controls —> K 10603 50 mg/Kg per os| HS'
180" Controls —> FCE 21990 50 mg/Kg per os| HS
. o Controls —> K 10603 50 mg/Kg per os HS
300" Controls —» FCE 21990 50 mg/Kg per os| HS
e Cont:_-ols —>» K 10603 50 ‘mg/Kg per os - 8
360" Controls —> FCE 21990 50 mg/Kg per os|. HS
o Controls — K 10603 50 mg/Kg per os NS
NS = not significant (p> 0.05)
'S = significant (p% 0.05) -
HS = highly significant (p¢0.01)

-
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'2-methoxymethyl-S-methylpyrazlne—4—ox|de

65
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In view of the:.r ‘high lz.p:l.d-lo\verlng activity, these‘new

compounds are useful in the therapy of pr:.mary and secondary

. hyperllpldaem:.as. ' _ o _ | _
- In particular, because of the:Lr ant:.l:.polytlc act1v1ty they can

. reduce the :mc:.dence of ventr:.cular arrhythmzas_ in infarct

patients.(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,

in the form of suppos:.torn.es parenterally, e.g. 1ntramuscular1y :

‘or by 1ntravenous ‘injection or 1n.£-‘us:.on. .
The dosage depends on the age, ve:.ght, cond:.t:.ons of the

patzent -and admznistratn.on route; for exa.mple the dosage o

'adopted .Eor ‘oral adm:.n:.strat:.on in adults ranges from about

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.

- e B . . -

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 acutc

:tox:.cz.ty, i.e.: LDSO)' wvas carr:.ed out, €e.g., as .Eollows.
'nine hours .Eood-depr:.ved mice vere treated orally mth s:.ngle -
admln:.stratlon of J.ncreas:.ng doses, then housed and normally h

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

- Fopr example, the Follownng data were obtalned

5 2 800 mg/Kg

_2-ethoxymethyl S-methylpyrazlne-4-ox|de 50 > 800 ‘mg/Kg.

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

compmsing a ccmpound of formula (1) which ‘may, if
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L des:.red be in- any isomeric form,. in

assoc:.at:.on ‘with a pharmaceut:.cally acceptable : excipient'

Mu.ch can be a carrier or d:.luent) .

' The pharmaceut:.cal compos:.t:.ons conta:.n:.ng the compounds

' of the invention are usually prepared by conventi.onal

methods ra_nd o adm:.n:.stered :.n a pharmaceutlcally su:.table_ |

© form. o |
’For example. the sol:.d oral forms may conta:.n. together mth 1:'

| act:we cdmpound, d:.luents, e.g.,lactose, dextrose, saccharose,:_

-cellulose. corn starch or potato starch. lubr:.cants.'
e.g. s:.l:.ca. talc. stear:.c ac:.d. magnes:.um or calc:l.um

| stearate and/or polyethylene glycols. b:.ndmg agents.

e.g. starches._arab:u.c gums, gelat:.n, .methylcellulose,_
carboxymethyl cellulose or polyv:.nyl pyrrol:.done-
d:.saggregat:.ng agents, e.g. a starch, alginic acid,

: _alglnates or sod:.um starch glycolate- effervesc:.ng mixtures; |

dyestuffs .sweetena:-s. vett:.ng agents. such as.
lec:Lthin, polysorbates or 1aurylsu1phates- and

_:.n general, non-toxic and pharmacologlcally 1nact1ve |

pharmaceut:.cal preparat:.ons may be mamzfactured :|.n knovm

' manner, .{-‘or example. by means of mixing, granulat:.ng,-

tablett:.ng. ‘sugar-coating, or .Ellm-coatlng processes. The

. ln.quld dJ.spers:Lons for oral adm:.m.stratlon may. be e.ge. solutions:,'

syrups, emuls:.ons "or* suspens:.ons . The solutions for oral admms-
trat1on may contam as. carr'ler, for example; water with a su1tab1e amount of '

a dyestuffs and/or sweeteners agen_ts Th_e,syrups may contam_ o
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as carrier, for example, saccharose or. saccharose With

glycerine and/br mannitol and/br sorbitolj in partlcular

a syrup to be adm1n1stered to d1abet1c patzents can
contazn as carrlers only products not metabol1zab1e to

_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 gunm, agar, sodium alglnate, pectin,

methylcellulcse, carboxymethyloellulose. or_polyv1ny1_

alcohol._

 The suspens:ons or solutions for 1ntrannscular 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£

"deslred, a sultable amount of lidocazne hydrochlorzde.

The solutions for 1ntravenous 1n3ectlons or infusions may |
contain as carrier, for example, ster11e wvater or preferably

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

solut1ons..
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The suppositories may contain. together with the active o
compound, a pharmaceutically acceptable carrier, e, g..cocoa-
butter, . polyethylene glycol, a po yoxyethylene sorhitan

fatty acid ester surfactant or lecithin."

. The followzng Examples serve to illustrate the invention.

| The I.R. spectrum of tae c %gnds was measured in solid

iphase (KBr) or in Nujol olution or in'a solution of a

suitable solvent such as CHCl3, using a Perkin-Elmer 125
i

_spectrqphotometer.- :

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

'pdimethyl sulphoxide-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 coating o

thickness.

- EXAMPLE 1

20

A solution of 2—hydroxymethy1-5-methy1pyrazine-4—ox1de

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

vith a suspension of sodium hydrlde (0.4 9) in anhydrous
_dimethylformamide (5 mi). ' '
The reactionmixture vas st:.rred at room temperature until

the hydrogen production wvas ceased,then a solution of

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

wvas added portionwise.
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 Pownd:  .C53.92 ; H 652

 The following compounds were similarly obtained:

| 9.
-20- :

*  After two hours stirring at foom temperature, the reaction

ﬁixture was evaporated to d:yness under vacuum and the -
reszdue was taken up wvith water (50 ml) and repeatedly
extracted wath dlethyl ether. The organic phase was washed -

. with vater, drzed and evaporated to dryness. The res;due,

treated with n-pentane, gave 2—methoxymethyl-s-methylpyrazzne-

_4-ox1de,(1 6 g) as vhite sol:d, m.p-_ 9—72°C-

Analyszs'

N 17.92
calculated for C7H10N202 C 54. 53 ; H 6.54 ; N 18.17:

£

T.1.C. (diethylether: methanol = 180 : 20)  R,=0,31

-
-1 -

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

Y 3080 om-

0294o;cm | (c-# aliphaties)
Y2900 em? T o
2830 cm ! - L
V1600 an! (e , C=N)
V1520 m“'- |

01310 =y (N-’o)

cem i e . e® ae e -

N.M.R.'.(cnc13) J pPm ‘2,48 (s ; 3H i cgs'-cé)"'
3.52 (s ; 3H 3 -o-cu“)
4.58 (s ;'2H.";_-cx-x ~0-CH. ).'

' 8.32 (s i 1H ; -g-CH~)

8.44 (s ; 1H ; —CH=N-)



" Found:

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

;21_

¢ &554 H 7 06; N 16 21--"'
C 57. 13, H 7 19, ‘N 16 65:

"T.L.C,. (dlethylether methanol = 180 20) R __ 0. 4

| ;.‘4 60 (s Iarge, 2H, =?-CH-0_)_

- 8. 28 (s large: 1H; =N-CH=) |
8.40 (s_large,-lH; fCﬂéN-) '

Analysls
~ Found: _ . _

 3Calcu|ated for CSH12N202
 N.M.R. (C$CI3) 8 pp.m.
" 1.R. (CHCI ) ) 2930 e !
_3 2870 cm -1
_s 1600 cm -1
) 1515 cm !
. 1305 em?
Y1110 em?

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

Analysis:

Calculated for C 16 ly 2

}_2940 cm
V2900 cm
:§q2830‘cm
-_3 iﬁOO_cm 
V1515 cm
' §1305_cm

| R. (CHCI, ) -1

-_2 47 (s Iarge, 3H; CH

-CH ):" 

3'?”

3)

1. 27 (t. 3H. -caz

3.65 (a; 2H; -cn -CH

(C-H a_'_ll iph'a_tic.s)
(céb,'C=N)_

| (N_qhojt"
(c-0-C)

"c 60.59; H 8. 07:-N 14.11
¢ 61, 20, H 8.21; N 14. 27

(C-H alnphatlcs)

(c=C; c=N)

L (n—0)
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a-g-propyloxymethyl-s—methylpyrazzne-4-ox1de . . '
2-1-propyloxymethyl-s-methylpyraz ne—4-ox1de a

'2-n-butyloxymethyl —5-—methylpyraz:.ne—4—ox1de

2-tert-butyloxymethyl-s-methylpyraz:me-4-ox:.de .

i 2-n-pentyloxymethyl-s-methylpyrazme—li-ox:.de and :
é-n—hexyloxymethyl—s-methylpyraz:.ne-4—ox1de . '

" 'ExAMPLE 2 -

- 10

15

25

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

chloride 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

was caut:.ously warmed 3 hours at 60°C, then cooled to
room temperature, and £iltered. 'I'he solvent was evaporated
under reduced pPressure. The oily res:.due was d:.ssolved in

a solut:l.on o.f:‘ sod:.um 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.

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

‘with ethyl ether. The organlc ‘Phase was \vashed with ‘water,

- dried and the solvent vas evaporated to dryness. the reszdue
treated with pentane gave 2—methoxymethyl-5-methylpyrazlne- _
4-ox1de (1 5 ), m.Ps 65-72°c. -

The following compounds whex:e s:.mlarly obtained:

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

.



- —————— - —— e e e S e e e e e

2-ethox:ymethyl-s-methylpyrazlne-4-ox:.de
: 'z—n—propyloxymethyl—-s—methylpyraz1ne—4—ox1de
2-:.-propyloxymethyl-S—methylpyra z1ne-4—ox:|.d

‘ \c -\_0

2-—n—butyloxymethy1 -5-methy1pyrazzne—4-ox1d ,
-2-tert-butyloxymethyl—s-methylpyraz:me-4-ox:|.de ..
2-n—pentyloxymethyl-s-methylpyrez:.ne-4-ox1de ¥ and
'.z-n-hexyloxymethyl—s—methylpyrazme-4-ox1de.. R

ta. ! Mol . e ..._...a..._-_ -

Ex ample 3 | | o | -

_ f2-ethoxymethyl-5-methylpyrazlne LJ 0.C. 26 (3» 2356 (196Ql/
.(1 0 gr) was heated with 36%/K;drogen perOxnde (0.7 ml) in d'
lglacnal 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
" 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.

,:The comblned extracts were drted, the solvent strlpped under'

reduced pressure and the resldue was puruFued by column

':.fchromathography on eluting with C_H_OH: CH 0H-190 5 to gave'

2 5 3
‘"2-ethoxymethyl-S-methylpyrazlne-4-oxlde (seml-solld oil).

'Analysls.' _ : : : ' o o
Found: = C 56.80; H 6.95: N 16.35

'Calculated'For=-" 'N.ora C 57.13; H 7-19; N;16Q55-
culs TOr CoH oN; 0, _ _
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' The Followlng compound where sumllarly obtalned
-methoxymethyl-s-methylpyrazlne-4-ox|de -1 _
2-n-propyloxymethyl-s-methylpyrazlne-4~ox|de s
2-'-propyloxymethyl-s-methylpyrazlne—4~ox|de-
2-n-butyloxymethyl-s—methypyraz|ne-4-ox|de ; a
.z-pgggrbutyloxymethyl-s-methylpyrazlne-4-ox|de.; )
2-n-pentyloxymethyl- 5—methylpyra2ine—4~oxide S and
_2-n-hexyloxymethyl-s-methylpyraznne-4-ox|de.
The startlng materlals for use in Examples 1 and 2 may ‘be

prepared in accordance'wlth the following Examples 4 and 5.

To a solutzon of 2-carbomethoxy-s-methylpyrazzne—h-ox;de
(6 3 g) in a mixture of water (50 ml) and methyl alcochol

(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,
';'_the solvent then evaporated under vacuum and the

_residue _extracted several times w;th methanol under

. T e - e . eme @ e o«
oo - . - P - . . . - Sk X



heatzng. After evaporat1on to dryness. the residue was'

-r taken up wath CHCI and £11tered.

10

15-

20

3 ) .
By flrst dehydratzng the chloroform extracts and then

| evaporating to dryness,4 g (76%) of 2-hydroxymethy1—"'
'S-metnylpyrazzne-4-ox1de, m.p. 110 - 111°c, vere
.obtazned._ | |

._Analys1s°-' L - . . |
Found: G, 51.37 i H, 5.76 ; N, 19.94 -

Calculated for csnsnaoz. c, 51:42 5 H, 5.75 5 N,-19.99

 TeL.C.s moblle phase. cac13' CH,OH = 170:30

3 -
R. :

Ry = 0.38

N.M.R. (coc1,) § ppm  (2.42 3H s)

(4,36 1H broad band)
(4.74 2H s)
(8.3 1H s).
. (8.38 1H s)

The 2—carbomethoxy-s-methylpyraz;ne-4-ox1de used.as
'_startlng mater1a1 wvas prepared, vith a yaeld of 83% £rmm

2-carboxy-5-methy1pyraz1ne-4-ox1de ref1uxed for twe]ve hours

dn anhydrous methanol in the presence of boron tr1£1uor1de

- etherate, m.p. 146 - 148°c.

.Analys1s:3

Found: . . ¢, 49.91 ; H, 4.82 ; N, 16.58

Calculated £or C7H8N203. c, 50.00 ; Hy 4.80 ;7N,'16.65_”
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_T L.C. mdbile phase. CHC13.CH3OH NHZOH = 190: lO O 5

Re = 0.61
EXAMPLE 5

To a SQlutioh‘of 2-carhdxy-5—methylpyrazine-h-oxide

(1. 5 g) in dlethylene glycol dzmethyl ether (80 ml1),

a (1 M) solut;on of diborane in tetrahydrofuran {30 ml)
was added at O°C under an atmosphere of n;trogen.

To the reactzon m;xture, ma;ntazned for 3 heurs 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 was taken up with

chloroform so obtaining, after evaporation to dryness, 1.2 g

‘of z-hydroxymethyl—5~methy1pyraz1ne—4—ox1de.
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Formulatzon Examples

_-Pormulation ] Tablet

'iTablets. each ve1gh1ng 300 mg and contalnzng 100 mg of
| 'the active substance are manufactured as follows.
"Composition (for 10.000 tablets) | N '__ -

- 2-Méthoxymethyl—5-methy1pyraz;ne—4-ox1de :}1690 g

-Lactose L e T 1320g
Corn. starch o f-hﬁ'V S f-7h_' 475 ¢
Talc powder U T §'h . ‘ ?5'9'
_Magneslum stearate - o ;_t-"' . 30g.

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

half of the corn starch are m;xed* the mlxture 1s then

'jforced through a szeve of 0.5 mon open;ngs. Corn starch
(18 g). 1s suspended in varm wvater (180 ml) ‘The resultlng

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

) dried, commlnuted on a szeve of sieve slze 1.4 mn, then
fthe-remalnzng quantzty of starch, talc and magneszum o
. stearate is added, carefully.m;xed,-and processed into

tablets using.punches'of 10 mm diameter.’

Formulatlon 11+ 1ntramuscular inJectlon solutlon
An 1n3ectab1e pharmaceut1ca1 composition was manufactured a
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).
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Formulation I|: Cépéule»

- By the usual pharmaceutical techniques,7capsules having

Z-Methoxymethyl—s-methylpyrazzne-h-ox;de | o 50
]‘Lactose ' L S _ .'-:. L 298
. corn Starch : o ."i':.- B | | . 5
'Magnesxum stearate . ) | |

10

the follow:ng compos;tion were prepared’

'Formulatlon!V' Suppository

By the usual_pharmaceutxcal techniquéé,suppositories

having the féllowihg_compcsition wére_preparéd:
2-Méthakymethy}-S-methylpyrazineah—oxide - 0.05 .
Lecithin . . . 0.07 g

Cacac butter = S .. o.88 g

8 & & &

n
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CLAIMS
.- A compound of 'f.o_rmuiaV
(1), -
wherein

each of the groups R, R, and Ry, which may be the same or

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

strazght or branched cha:.n alkoxy or cl 6 stra:.ght or branched '

I. chain alkyl grcup. and. = T - -, ' .

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:.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 C:L-C6 stra:.ght or’ branched chaa.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:m alkyl and R3 is cl'ch stra:.ght or- branched chain alkyl.



A compound aceording to claim 1, wherem R ‘and R, are both

| RNR WYY L
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hydr‘ogen. R1 is methy'l and R3 is methyl or ethyl, g

. Z-Methoxymethyl -S-methy'l pyraz1 ne-4_-.o_xide'._-.

~ 2-Ethoxymethy1-5-methylpyrazine-4-oxide.

- A compound selected from the 'gfoup_ 'cons_ist__:ing of:
B Zéﬂ-Propy‘loxym'ethyl-S-methylpyﬁamf:g-lifoxide; o

2-1 ¥Propy1 oxymethyl -B-mcthyl pyraz_'i.ne-4-oxi de;

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

' Z-tert-Butyl oxymethy] -5-methylpyrazi ne-4-oxi dé;, |

| 2-n-Pentyl oxymethy'l j-S-methyl pyr'az_in‘e-4-oxide; and

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

A process for the preparatwn of a compound as cla'lmed 1n c‘la'lm 1, o

which procéss comprises:

-

‘a) reactmg a compound of formu]a (II)

(II)




R i

with a.compouna of Fonnule (lll)_"“.

LY.i- R3 i e o: 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 R,,

1 2/
belng the same %ridqfferent, is hydrogen or methyl and R3
—clam
‘as deflned in/  and, if desired, transformlng a-compound

'oFiformuls (I)'so pnoduced into enothen compound of formula

"_(I) and/or, if desired, separating a mixture of" isomers

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

E
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hereinbefore described with reference to'any one of Examples

1l to 3.

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

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 antl-llpolytlc. hypotr1g1ycer1dem1c or

hypocholesterolaemlc agent.

13. A compound of formula o
1 R

N 2 |

R Xy CH,-0-R,

Rl_

‘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

R3 represents a straight or branched chain, saturated or
unsaturated, Cl-c8 allphatlc hydrocarbon group: and |

biopreeursors thereof.




