n,oSa,a?z
: Descr1pt1on '
The 1nvent1on relates to 3 4 b1s subst1tuted 1,2,5-6xadi~

azoLe 2-ox1des of the formula I

CeRr (xy

and their pharmaceuticetly ecceptabLe acid addition comoounds, a
process for their preparat1on and pharmaceut1cal formulat1ons
-conta1n1ng ‘them. . S '

" In the formula I, R'denotes “NHRY, -NR2R3 ~-NHR40OR2,
~NHRS CORS or -ﬁ’q}, R1 denotes alkyl hav1ng 1 to 6 C atonms
or'cyeloakaL';;;?ng'4 to-7 c atoms,.Rz_and_R3_denote alkyl
having'1 to 4 C atoms,'R4 denotes an alkylene-radical of the
formula -Qﬁbn_ uherein'n'denotes'2,j3ﬂor 4, R5 denotes an
alkylene radical of the formula =CpHzp~ wherein m denotes 1,
2_or33,_'.R6 denoteso—ORZ, -NHR1 -NHZ or -NR2R3, X denotes
| (CHz)p , R2
-(CH2)2 0- (CHz)Z- or —(CH2)2-N (CH2)2‘ and p is 4, 5 or 6

The alkyl radicals represented by R1 'Rz'and R3 and

also the alkylene rad1caLs represented by R4 can be straight-
chain or branched. Amongst ‘the compounds of the formula I, pre-
ferred compounds are those uhich contain an -NH- grouping in the.
"R radicals;_ R4 preferably represents -(CHZ)Z- or =(CHa)3~-
and R> preferably represents.-CHz- or—(CHz)z RZ preferably
denotes methyl or ethyL. '

' ~ The compounds,.accord1ng to. the 1nvent1on, of the formula
I can be prepared from hydroxamoyl chlor1des of the formula II by

'eL1m1nat1on of HCL and subsequent d1mer1sat10n-

C2R-CO-C-CL o " base

il o S ————
NOH . =2Hel
Iy (D)



. N i‘ : oy R . . . .
- The reaction is carried out'in a suitable solvent or dispersing

agent, such as,.for exampte,-dimethyltormamide, dimethyl'sutph-
oxide, N-methylpyrrolidone or a Llower alcohol,nsuch as methanol _
or ethanol, but preferab[y in'uater. "Mixtures of_different sol-
vents or dispersing agents, in particular homogeneous and also .
heterogeneous mixtures with water, such'as, for example,-water/
methanoL.or water/diethyL ether, can aLso'be used., In general,
. the: reaction is carried out at 0 to +50°C, preferably at 10 to
259¢. |

The reaction frequently takes place of 1tseLf after the
compound II has been introduced 1nto the solvent or dtspers1ng
agent. However, it can be accelerated cons1derabLy by adding a
base wh1ch b1nds the hydrogen chLor1de which -has been eliminated.:
The following are examplés of bases of this type which can be
used: secondary .or tertiary organic.amines,Lsuch as,.for'exanple,
.dimethytamine,'trimethytamine) diethylamine, triethyLamine_or
‘pyridine; alkali metal hydroXides,_such_as, for exampLe,'sodiom
hydroxide or potassium h}droxide; atkali metal carbonates and '
alkali metal bicarbonates,-subh}as,'fornexample;'pOtassium car-
bonate, sodium carbonate and sodium bicarbonate;: and alkali
metal acetates,_soch as, for example, sodium_acetate. Sodium
carbonate and'sodium bicarbonate are preferred. The base can
_also,be added in the formhof a solution (for.exampLe an aqueous -
solution as'in'the case of the Lower organictamines) or a dis-
persion to the.soLution or'diSpersion_of'the compound II} Owing
to the reaction which sets in, it is appropriate to add the'base
gradually or in port1ons ‘and to st1r the reaction m1xture. The
ebase is preferably added in-a molar quantity (2 moles of base for
2 moles of the compound II) or,ﬂ1f.appropr1ate, in an.excess of.
up to 20%;' When the-reaction is complete, the compound of the
formula I which has been formed is separated off and, if desired,
is converted into an acid add1t1on compound.

The hydroxamoyL chloride start1ng compounds of the formuta
'II which are required can be prepared by var1ous processes which
are in themseLves knoun, for example by f1rst react1ng d1ketene
III with an amine IV to give an acetoacetamide V (compare, for
example, U.S. Patent Spec1f1cat1on 2, 174 239): '

) 3:- ..



CH;=C——0 . -
B + HR —— H,CCOCH,COR

33 SN { 2 v

The reaction between the compoundS'III'and'IV ts carried'out tn a
suitahLe'soLvent, such as, for example, water, or an aLcoho[,
‘normally at temperatures from 10 to 50°C, preferably at room
:temperatures. |

The acetoacetam1de V is oximated in a suitable solvent,
_such as. water, gLac1aL.acet1c acid or an aLcohoL, by means of

nitrous acid produced in situ, the oxime VI being formed:

3 | COR
H:CCOCH,COR" HNO, “H;cco'—cl:=mm'

V - - VI

_This react1on 1s carr1ed out, for exampLe, at a pH value not
_less.than 4.0 and at temperatures from 10 to 50°C, preferabLy at
‘room temperature. , _
- The nitrous: ac1d is most simply’ produced from sod1um n1t-
rite and hydrochloric acid. _ : _

The ox1me VI is then chLor1nated in a. su1tabLe solvent,
‘such as water or an alcohoL, for example at temperatures from +10'
to’ 70°C, preferably 30 to 50°c, the- hydroxamoyL chloride II
be1ng formed. , ' _

The hydroxamoyL chloride II can also be prepared from the
_ acetoacetam1de V by exchang1ng the sequence of the ox1mat1on and
chlorination reactions. In the chLor1nat1on react1on, the chLor-
ine - compound VII: CH3COCHCLC0R 'is then first formed from the
'acetoacetam1de V and is then converted into the compound I1 by
‘reaction with nitrous acid. '

‘The convers1on of acetoacetam1des v jnto compounds of the'

formuLa II by the poss1bLe routes 1nd1cated above is descr1bed,



. for.example, in German AusLegeschr1ft 1,963, 061. Starting from
d1ketene I11 and the amine Iv, it is poss1bLe to prepare the com-
pounds according to the invention by the stages of synthesis’ 1nd1-
:cated above in a s1ngLe-react1on vesset u1thout isolating the in-
termediate products. The yields, calculated over all the steps,
are generally 20 to 70% of theory. '

The hydroxamoyL chlorides II can also be prepared by re-
acting a glyoxylic acid ester-oxime VII with an amine IV, the

oxime compound VIII being formed first.

HCCO.R® - . S HC —COR

“ OR" + HR — |

NoHn | S -~ NOH
viy | v - VIII

R7 denotes Llower alkyl, in part1cular methyL or ethyL .The com~
pound VIII is then converted into the compound 11 by chLor1nat1on.
The . compounds 1, accord1ng to the 1nvent1on, which have a bas1c
side cha1n, form salts w1th inorganic or organic acids.. The foll-
ou1ng are examples of such acids: hydrochLor1c ac1d,.hydrobromic
acid, phosphoric acid, sutphuric_acid, oxalic acid, Lactic acid,

" tartaric acid,_acetic acid, salicylic acid, benzoic acid, citric
acid; ascorbic ecid, adipic acid and naphthatene-disulphonic acid.
The acid addition'compounds~are obtained in a known manner by com-
"b1n1ng the. components in a su1table solvent or d1spers1ng agent.

- The compounds of the formuLa I and their pharmacolog1calLy
acceptable ac1d add1t1on compounds possess valuable pharmacolog1caL
properties. Their action on the card1ovascular system is part1-
-cuLarLy pronounced In a lou dosage they lower the blood press~
ure, reduce the per1pheral resistance and produce a reduct1on in
the heart actlon via a Louer1ng of the puLmonary arter1aL pressure
'at a pulse rate wh1ch 1s only stightly. affected ' _

The compounds of the’ formuLa I and the1r pharmacologlcally
acceptable acid add1t1on salts can,'therefore, be adm1ntstered to :
humans_as drugs on_the1r_oun,_as m1xtures:u1th one another or in
_the form of pharmaceutical'formulations uhichvpermit-enteral_orr
_'parenteraL administrationtand which contain, as the active con- o
stituent, anteffective.dose.of-at Least one compound_of the formula



>

T or an ac1d add1t1on salt thereof, together w1th customary ex-

c1p1ents and add1t1ves, which are pharmaceut1cally unobjectionable.

‘The drugs can be adm1n1stered orally, for example in the
form of pills, tablets, Lacquered tablets, dragees, hard and soft

-gelat1ne capsules, solut1ons, syrups, emulsions or suspensions or

aerosol mixtures. Administration can, however, "also be carr1ed
out rectally, for example in the form of suppos1tor1es,-or paren-

terally,'for example in the form:of injection solutions, or per-

‘cutaneously, for ekample'in the form of ointments or tinctures.'

The pharmaceutical formulétions’are prepared By using
pharmaceutically inert inorganic or organic. exc1p1ents.-'For ex-

ample, Lactose, maize starch or derivatives thereof, tale, stear1c o

-acid or salts thereof and the like are used for the preparation of

_p1lls, tablets, dragees and hard geLat1ne capsules. Excipients

for soft gelatine capsules and suppos1tor1es are, for exampte,
fats, uaxes, sem1-sol1d ‘and Liquid polyols, natural or hardened-

'fo1ls and the l1ke._ Examples of su1table excipients for the prep-

aration of solutions and syrups are ‘water, sucrose, invert sugar,
glucose, polyols and the Like. Examples_of'suitable_excipients
for the preparation of injection.solutions are water, alcohols,

-glycerol, polyols, vegetable oils and the l1ke._

In addition to.the active compounds and exc1p1ents, the
pharmaceut1cal formulat1ons can also contain add1t1ves, such as,

for examplte, fillers, extenders, disintegrants, binders, Llubri-

~ cants, wetting agents, stabilisers, emulsifying agents, preserva-

tives, sweeteners,'oolorants,-flavouring'agentS'or flavourings,
thickeners, d1luents, buffer substances and also solvents or
solub1l1sers or agents for ach1ev1ng a depot- effect, and also
salts for alter1ng the osmotic pressure, coating agents or anti-
ox1dants. They can also conta1n two or more compounds of the |
formula I or pharmacolog1cally acceptable ac1d add1t1on salts

-thereof and also other therapeut1cally act1ve substances.

The follow1ng are examples of other therapeut1cally active
substances of this type: B-receptor blockers, such as, for
example,_propranolol, pindolol'or-metoprolol; uasodilators, such
as,'for'example-carbochromen;'sedatives, such as, for example, '

barbituric acid-derivatfves, 1,44benzodiazepines and meprobamate;

'.diuretics, such as,]for example,-chlorothiazide; heart tonics,



the blood pressure, such as, for example, hydralazine, dihydrala-

. such'as, for example, digitalis‘formutations; agents'uhich Lower

_z1ne, prazos1n, clonidine or Rauwolfia alkalo1ds, agents which

Lower the fatty acid level in the blood, such as, for example,
bezafibrate or fenof1brate, and agents for the prophylax1s of
thrombosis, such as,. for exampLe, phenprocoumon.

The compounds of the formula I, their pharmacolog1cally
acceptabLe ac1d add1t1on salts and pharmaceutical formulations,
which contain compounds of the formuLa I or their pharmacolog1cally
'_acceptable acid add1t10n saLts as active compounds,’ can be used on.
humans in combat1ng or preventing diseases of the card1ovascular
system, for example as ant1-hypertens1ve drugs against the various
forms of high. blood pressure, and in combating or prevent1ng angina
| pectoris and the like. The dosage can vary u1th1n wide L1m1ts and
should be adapted in each particular case to the 1nd1v1duaL
factors.' In general, a da1Ly dose of about 0. 2 to 150 mg, prefer- -
abLy 1 to 30 mg, per human individual is appropr1ate for oral ad-
m1n1strat1on. In the case of other adm1n1strat1on forms too,-
owing to the good absorpt1on of the act1ve compounds, the daily
dose is within similar ranges of quantity, that is to say in
general also 0. 2 to 150 mg/person. " The daily dose is normaLly
-sub d1v1ded into several, for example 2 or 3, part administrations.
_ . The pharmaceut1caL formuLat1ons generaLLy contain 0.1 to

50 mgldose, preferably 0.5 to 10 mgldose, of the active compounds
- of the formula I or pharmacoLog1caLLy acceptable acid addition o
salts thereof. '

The 1nvest1gat1ons 1nto the ant1-ang1naL and anti- hyperten-
sive action of the compounds of the formuLa I were carried out on
mongrel dogs of both sexes under pentobarb1tal anaesthesia (30 to
4Q mg/kg 1ntravenousLy) or under urethane chloraLose anaesthes1a
3. ml/kg of urethane- chLoraLose m1xture administered 1ntravenously.
= 20 mg/kg of chloralose and 250 mg/kg of urethane). The artifi-
cial resp1rat1on of “the an1maLs was effected by means of a Bird
Mark 7 resp1rator. The f1nal exp1ratory content of carbon d1ox1de
(determined by means of. the Uras). was between 4.5 and 5% by volume.
Dur1ng the entire exper1ment, the animals under pentobarbital
anaesthesia received a continuous’ 1ntravenous 1nfus1on of pento-

.barb1taL, 4 mg/kg/émbL/hour, in order to ensure a constant depth



. of anaesthesia;-the'aniMals»under urethane-chloralose anaesthesia.
did not receive a continuous infusion. The infusion was adminis-
tered through the cephaL1c vein. After the experimental animal
had been prepared, there was a waiting. per1od of approx. 1 hour
“until all the haemodynam1c .parameters had adjusted themseLves
(steady state)._ The actuaL test was then begun. _

The systolic and d1astol1c blood pressure was determ1ned
peripherally in the femoraL artery via a Statham pressure recorder. .
A Millar tip catheter inserted via the carot1d artery 1nto the.
teft ventricle prov1ded the -signal for the LVEDP (Left ventr1eutar'
- end diastolfc pressure) and the pulse rate. The average blood '
pressure in the pulmonary artery was determihed by means_of a
second t1p catheter 1nserted via the JuguLar ve1n. . The results

obtained are shoun in the follow1nq table:



. —NHCH

R —C C—R
NI
N N
N4 |
o
R - " Dose LVEDP PAP 8Pa PR b/ t/
mg/kg . -A mmHg -A mmHg ‘AmmHg A minute minute
-MOLCHCHs - 0.05 -2 3 e - 60
CHy | B
~ =NH-cyclohexyl 0.05 -3.5 -3 -65 -5 45
~NHCHCH, o 0.05 -2 -3 <75 . -10 75
' . - o .
CHyCHy
GHy = | -
~NH-C-CH, 0.05. -2 -2 -60 #5 60
A ] )
~NHCH, €O, CHy 0.05 -5 -3 65 #1045
=NHCH,CHy 0.05 -7. -3 -85 -5 60
piperidino = 0.05 - -1 -25 -20 >120
NHEHg (ny - 0.05 -5 2.5 70 -10 30
Lt s 2.5 -1 ~25 -5 35
Ny - '
™ CH,CHy ﬁ
SCH,OCH, 0.05 -4 1.5 =65 430 40
~NH-CH-CHy - 0.05 -2.3 1.5 -45 -1 75
CHy o .
- -NHCH, 0.05 -7 -4 =55 -15 60
ISsN 005 - -2.1 0.7 <19 %0 30



f . The abbrev1at10ns in the tabLe have’ the follou1ng mean1ngs (::)
 LVEDP A

= Left ventr1cuLar end diastolic pressure
PAP = average pulmonary arterial pressure
.'Bpa = average per1pheraL blood pressure
PR . = pulse rate

_t/minute- average durat1on of act1on _
'.ISDN" ‘= ijsosorbide dinitrate’ (compar1son substance)

The following example serves to illustrate the invention
'further.: : L |
” . . EkamELe : _

1,2, 5—6xadiazoLe-2-oxide-3 4-bis-(carboxylic acid methylamide).
12.5 g of methylam1ne are dissolved in 400 ml of water. 34g of
diketene are added dropw1se slowLy at room temperature (20°C), a
‘stable. pH value of 7 being estabLJshed 28 g of sodium nitrite
are then dissolved in the resulting solution. 40 g of concentrated
“hydrochloric acid are ‘then added dropu1se at such a rate that the
pH value of the soLut1on does not fall beLou_4. St1rr1ng is then
'_continued for a further'30-minutes.and 30 g of chLortne'are then
. passed in at 20- -40°c. After the solution'has cooled, it is
_cooted to -10°C and the sol1d is f1ltered off. It is suspended
in 100 mL of water and ‘a total of 33.6 g of sod1um blcarbonate is
.added'caut1ously,.1n portions, at '20°C. The soLut1on now has a
pH value of 7.5 -8. It is now cooled to 0°c and the -solid which
has prec1p1tated is f1Ltered off and recrystaLL1sed from 1sopro-
panol. Colourless crystaLs, melt1ng point 164~ 165°C.

| | The compounds shown in the follow1ng table can be prepared
'in an analogous manner at the reaction: temperatures ment1oned, in -
ﬂthe stated solvents and using the bases menttoned. _ o
The structure of- thecompounds synthesised can be conf1rmed by
"elementary anaLys1s and by the IR and NMR spectra.



* 1,2,5-Oxadiazole-2-oxide-

N-Methyipyrrolidone

Melting Reaction : Base
3.4-bis-carboxylic.acid amide point in °C temperature ’ .Solve_nt
Bis-dimethylamide 127-129 30 H,0 NaHCO,
Bis-diethylamide 0il 35 H,0 ' NaHCO,
Bis-morpholide 127-139 30 H,0 'NaHCO;
Bis-butylamide 91-92 25 H,0/C,H.OC,H; ' NaHCO;
Bis-pyrrolidide 106—108 .30 " {CH3), SO ‘Na,COy
Bis-ethylamide 116-117 0 DMF " KHCO;
Bis-i1sopropylamide 128-131 20 " H,0 {i-CsH; ) NH
Bis-(2-methoxyethyllamide ~ 94-95 © 10, C, H. OH CH,COONa

' Bis-piperidide 115116 25 H,0 CH, COOK
Bis-tert.-butylamide 166-167 50 CH,OH (CHy )N
Bis-cyclohexylamide 137-139 a5 H.0/C,HsOC,H; .~ NaOH
Bis-1sobutylamide 83,5-87 10 NMP  K,CO4
 Bis-sek-butylamide S 0il 10 'NMP  NaHCO;.
Bis-tmethoxycarbony}- 97-99 20 'CH,0H KOH
methyllamide ’ .

' Bis-cyclopentylamice 114-146 30 - © H,0/C;H;H,OH  NaHCO,
Bis-propylamide 117-118 20 " H,0 NaHCO;
Bis-(4-methyl)piperazide 240 (Decomposition) 25 C,H, OH " NaHCO,

: "..Dihydrochloride : . : :
Bis-(3.-méth0xypropyl)am|de , '6'5—6'8 10 k ' H,O ' NaHCO,
Bis-(4-methoxybutyhamide  0il 120 H,0  NaHCO,
Bis-hexamethylemmude - 103-106 = .25 'Hp0/CHs0C,Hs - NaHCO,

- Bis-{2-methoxycarbonyi- 80-.82. o 10 CH;OH ' NaHCO;
_ethyl)amide ' 3 ' .
Bis-(2-methoxycarbonyl: - g0 20 CH30H | K,CO3

propyl)amide - . i
Bis-(diethylaminocarbonyl- 0il - "25 n-CyH,0H K,CO;
methvl)amlqe . o _

' Bis-(aminocarbonylmethyl)-  141—142 20 " CH,OH NaHCO-
amide : : o ’ : :
Bis-({di-n-butyljiamide 0il -~ 30 H,0/C,HsOC,H;  NaHCO,
Bis-(ethylammocarborivi)- 0il 25. H,0 - NaHCO,
methyl)amide : . . .
Bis-(2-ethoxyethyijamide 011 20 - H,0/C;H,OC,Hs  NaHCO, %
Bis-(2-ethoxycarbonylethyl)- ~ 0i1 20 C,H5OH - K,coﬁ_, '
amide o : _ .
DMF = Di'methylf_orma'mldé.

NMP = 11



o o _ o &Y.
Patent cLa1ms for contract1ng states- BE, CH, DE, FR, 6B, IT, LI, <Z;)
NL, SE. - o ' .

1. 3,4-Bis-substituted'1;2,5¥oxadiazole.2-oxides of the'fonm-
ula S ' | . ' '
O O
Il i _
—C . C—R S (1)
. Nf \N
’ \()/ \_j

)

) end their pharmacoLogieaLly acceptable acid addition compounds
wherein R denotes -NHRT, -NR2R3, -NHR%0RZ, -NHRSCORS or

-N x, R1 denotes alkyl -having 1 to 6 C atoms or cycLoakaL hav1ngt

&4 to 7 C atoms, R2 and R3 denote akaL having 1 to 4 C atoms,

R4 denotes an alkylene radical of the formula -CpHzp~ Wherein

n denotes 2, 3 or 4, R5 denotes .an alkylene radical of the form-

‘ula ~CqHzp~ Wherein m denotes 1, 2 or 3, RS denotes =-ORZ,

-NHR1, -NRZR3_or -NH5, - X dehotes'-(CHz)p-, '

-(CHZ)Z-U (CH) 2= or -(CHz)z-lg (CHz)z- and p

is. 4, 5 or 6. .

2. 3,4-Bis- -substituted 1, 2 S-oxadiazole 2~oxides according to
‘Claim 1, character1sed in that the radjcals_R contain an =NH-
group1ng. f | _ '

| 3. . 3, 4L-Bis-substituted 1, 2 5- oxad1azole 2-ox1des accord1ng'to.

Claims 1 andlor 2, character1sed 1n that R denotes -(CHz)z

or. -(CH2)3_, _ _ _

T 3,4 Bis- subst1tuted 1 2, 5-oxad1azoLe 2 ox1des accord1ng to
Claims 1 and/or 2, character1sed in that RO, denBtes ~CH2~ '

or =(CHy)2-, o : ' .
5.. 1,2, S Oxad1azole-2 ox1de-3 4 b1s (carboxyL1c ac1d 1sopropyl-

amide). _
6. Process - for the preparat1on of the 3 4 bis-substituted

_ 1 2,5-oxad1azote 2- ox1des accord1ng to one or more of Claims 1 to
5, by elimination hydrogen chlor1de from a hydroxamoyl chLor1de of

the formula I1.

——co c—c1
- I

NOH ' (11



" and dimeriéatidd“ahd'alsd; if désited, subsequent conversion into
the ac1d add1t10n compound. - ' _ ' - '
7. ~ Process accord1ng to Claim 6, character1sed in that the
reéction is carrwed out in . a soLvent or dispersing agent: at temp-
eratures from 0 to 50°c, preferably from 10 to 25°C. '
8. . Process according to Claims - 6 and/or 7, character1sed in
that a base, preferabLy din a molar quant1ty, is added for the
reaction. o ) '_. _ _ .  | _
9. . 3,4-Bis~- substituted'1 2'5 oxadiazole 2- oxides accordinglto
one or.more of CLa1ms 1 to 5 or the1r pharmacoLog1cally acceptable
acid. add1t1on compounds for use as pharmacolog1cal act1ve com=-
pounds. e ' o
10. Phafméteuticét'formulation containing an effectiﬁe dose of
a 3,4~ b1s subst1tuted ‘1,2,5-oxadiazole 2-oxide according to one or
~more of. CLa1ms 1 to 5, ar of an acid add1t1on compound thereof,-
.together with pharmaceutically permissible excipients and additives
- -and aLSo,tif desired;-other_therapeuticaLLy actiye substances.

~ 13 - :




Patent cLa1ms for contract1ng state: AT
1. Process for the: preparat1on of 3, ,b=bis- subst1tuted 1, 2 5-

oxidiazole 2- oxides of the’ ‘formula I.

\>_</ L “;_ : (1)

and.their_pHarmacoLogicaLLy.acceptable acid addition comboundé

~wherein R S S

R . denotes -NHR', -NR2R3, -NHR40R2Z,

| -NHRSCORélof | -
-N'X, .

RT i a denoteé akaL hav1ng 1. to 6 C atoms or cycLoakaL

) . "having 4 to 7 C atoms,
R2 and R3 - denotes akyl having 1 to & C atoms,
R‘ | | dedotés an alkylene radical of the formula

_ | -ChH2n- wherein n denotes 2,'3for 4.
RS . denotes an alkylene radical of the formula

o ~CuHpp- wherein .m denotes 1, 2 or 3.
R6 " denotes -0RZ, - NHRT, -NRZR3 or -NHp,
‘ denotes -(CHz)p=, -(CH2)2-0-(CH2) 2= or
_R2 .
, o -(CHZ)Z-N (cuz)z- and
P E 1s 4, 5 or 6. ' o
_character1sed in that a hydroxamoyl chloride. of the formula II.

R-CO-C=CL ,_ | | |
Now - o o1y

is introduced into a squent'of dispersing agent_at_temperatures



‘froﬁ 0 to 5°c~whereupon a compound.of'the'formula-1 is formed

with eLimination of HCL and dimerisation, which compound'is, if
desired, converted in a manner known per se into an acid add1t1on

_saLt.

2. Process according to Claim 1,'charaCterised in that the

hydroxamoyl chloride of formula 'II is introduced into the soLvent
or d1spers1ng agent. at temperatures from 10 to 25°C. '

3. Process according to Claims 1 and/or 2, character1sed in

_tnat a base, preferably in a molar quant1ty, is added.

4o Process acord1ng to Claim 3, character1sed in that the _
base added is a secondary or tertiary. am1ne, aLkaL1 metal hydrox-
ide, alkali metaL carbonate, alkali metal bicarbonate or alkali

metal acetate."

5. ”"-Process accord1ng to CLalm 3 and/or 4, characterised in

that the base is added graduaLLy or in port1ons.

- Process accord1ng to one of Claims 1 to 5, characterised

in that ‘the solvent used is dimethylformamide, ‘dimethyl sulphox—t

_1de, N=- methylpyrrol1done,'a Lower alcohol, d1ethyLether, uater or.’

a mixture of these solvents.

7. . _Process accord1ng to one or severaL of Claims 1 to 6,

'character1sed in that the rad1cal R contains an'hNH-grouping.

8. o Process accord1ng to one or more of Cta1ms 1 to. ?, characF

terised in that R% denotes =(CH2) 2~ or -(CHz)z
9. " Process according to one or more of Claims 1 to”?,“charac-

terisedtin that R° denotes_-CH2¥ or -(CH2)3'
“10. Process according to one or more of Claims 1 to 7,

~characterised in that R2 denoteS'methyL or ethyt.




S C L M os s

Patent Claums for Contractlng States' BE CH DE, F.., G8, IT, LI NL, SE (as pr'lnted)

- 1. 3 4-Bis- substltuted 1.2, 5 oxadiazole 2-oxides of the formula

I I o R
R—C cC—R . : , . o

.\.OI/\_l

0

and their pharmacologically acceptable_acid addition com'pdunds wherein

R denotes—NHR', —NRZR’, —NHR'OR’, —NHRSCOR® or
-N X
\/ .
R! denotes aikyl having 1 to 6 C atoms or cycloalkyl having 4 to 7 C atoms,
- R? and R® denote alkyl having 1 to 4 C atoms, .' :
R . denotes an alkylene radical of the formula C Hz,. wherein n denotes 2, 3 or 4
RS - denotes an alkylene radical of the formula —CpHom— wherein m denotes 1.2 0or 3.
R® denotes —~OR?, —NHR', —NR*R® or —NH,,
- X denotes —(CH,},—, —(CH,);—O—(CH;)Z or

© ~(CHyl~N—(CH;,— and
P is4,50r6.

2. 3 4 an-substututed 1.2,5- oxadlazo|e 2-ox|des accordmg to Clanm 1. charactensed mthat theradi-
cals r contain an —NH-grouping.

3. 3.4-Bis-substituted 1,2,5-oxadiazole 2-oxides accordlng to Claims 1 and/or 2, characterised in
~ that R* denotes —(CH,);~ or —(CH, J3—. : :

4. 3, 4 Bis-substituted 1,2.5- oxadiazole 2- oxudes accordmg to C|a|ms 1 and/or 2, charactensed in
that R denotes ~CHy~ or' —{CH;),—. ;
5. 1,2,5-Oxadigzole 2-oxide-3,4- bls {carboxylic acnd lsopropylamnde)
. 6. Process for the preparation of the 3.4-bis-substituted 1,2,5-oxadiazole 2-oxides of one or several
' of Clalms 1 to 5, by eliminating hydrogen chloride from a hydroxamoyl chlonde of the formula i

R—CO—C—Cl - o
NOH -

and dlmerlsatuon and also, if desured subsequent conversion: mto the acnd addmon compound
7. Process according to Claim 6, characterised in that the reactionis carried out in a solvent or dlsper-
sing agent at temperatures from O to 50°C, preferably from 10 to 25°C..
8. Process according to Clalms 6 and/or 7 characterlsed inthat a base preferably ina molar quant:ty,
is added for the reaction. .
9. 3,4-Bis-substituted 1,2,5-oxadiazole 2- oxudes accordmg to one or several of Claims 1 to 5, orthelr -
pharmacologlcally acceptable acid addmon compounds for use: as pharmacologlcal active com-
poumds. .;
" 10. Pharmaceutical’ formulatnon contaumng an active dose of a 3.4-bis subsmuted 1.2,5- oxadlazole o
2-oxide according to one.or several of Claims 1 to 5, or of an acid addition compound thereof, together

‘with pharmaceutically permissible excipients and addltlves and also, if des:red other therapeutucally o
'actnve substances ' . .
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Patent Claims for the Contractmg State: AT ~ (as prmted)

1 Process for the preparatnon of 3,4-bis- subst|tuted 1.2,5- ox|d|azole 2- oxudes of the formula

NN | | |

0

. and their pharmacologically acceptable acid 'addition compounds wherein

"R - denotes —NHR', ~NR?R®, —NHR*OR?, —NHRSCOR® or
-N X,
R;. s s denotes alkyl having 1t06C atoms or cycloalkyl having 4 to?7 C atoms,
_ RA. and R denote alkyl having 1 to 4 C atoms,
R5 denotes an alkylene radical of the formula —C. \H2,— wherein n denotes 2, 3 or 4,
R . denotes an alkylene radical of the formula —CnHzm— wherein m denotes 1, 2 or 3,
‘R® - denotes —OR?, —NHR', —NR’R® or —NH,
X denotes —(CH;),—, '—(CH;);—O—(CHz)z—_ or .
- wa . _ .

. —(CHplp=N—{CH;),— and =~
P - '_ is4,5 or 6,
-characterised in that a hydroxamoyl .chioride ot the formula II s
'R—CO—C—cl UL  m
ow | |

is mtroduced intoa solvent or d:spersmq agent at temperatures from 0 to 50°C whereupon a compOund

" ofthe formuia 1 is formed with etimination of HCl'and dimerisation, which compouno 1s, if desired, con-
‘verted in a manner known per se Into an acid addition salt.
. 2. Process according to Claim 1. charactensed in that the hydroxamovl chloride of formula ll is
introduced into the solvent or dispersing agent at temperatures from 10 to 25°C.
3. Process according to Claims l and/or 2, charactensed in that a base preferably ina molar quantlty.
is added.
- 4. Process according to Claim 3 charactensed in that the base added is secondary or temary amine,

- alkati metal hydroxide, alkali metal carbonate, alkali metal bicarbonate or alkali metal acetate.

5. Process accordmg to Clalms 3 and/or 4, charactensed in that the base is added gradually or in por-
tions. )
6. Process accordmg toone of Claims 1t0 5, charactensed in that the solvent used is dimethyiforma-
mide, dlmethylsulphoxlde N- methylpyrrohdone a lower alcoho| dlethyiether water or a mixture of:
these solvents. '

7. Process according to one or several of Clalms 1 to 6 charactensed in that the radical R contains ani. _

—~NH-grouping. .

|

8. Process accordmg to one or serveral of Claims 1 to 7 characterused in that R* denotes—(CH2 )2 orj
~(CHy)s—, |
|

9. Process accordmg to one or several of Claims 1 to 7. charactensed in that RS denotes —CHz or:
—{CH; )2~
- 10. Process according to one.or several of Clalms 1to 7, charactensed in that R? denotes methyl or:
ethyl. . _



Reveﬁd:canons pour les Etats contractanis: BE CH, DE FR, GB IT, L, NI., SE (as pr1nted)

1 Oxad:azole 1,2, 5 oxydes- 2 dlsubstltués en 3,4 qui répondent ala formule

dans laquelle: -

R représente —NHR', —NR?R®, —NHR°OR?, —NHR°COR® ou
N X
S’

R - représente un alkyle contenantde 136 atomes de carbone ou un cycloalkyle contenant de 4
- ~a 7 atomes de carbone,

R:' et R® représentent chacun un alkyle contenant de 1 4 4 atomes de carbone,

"R représente un radical alkyléne —C,,Hz.,— dans lequel n désugne un nombre égal & 2 a3ou
. i a4,
RS Co represente un radlcal alkyléne —C Hz,.,— dans quuel m déS|gne un nombre égal1,a 2 ou
. a3, . . : :
R® . . représente —OR?, ' —NHR', —=NR?R® ~ou —NHz,_
- X e R r_epré_sente _(CHZ)P_' —(CH;)Z—O—lCHz )a— Ol.J. .

—(CHz)z"‘N"(CHz)z
-p ' ' ~ représente un nombre égal a4, a 5 oua 6 ainsi

que Ieurs composés d'addmon d acides acceptables du pomt de vue pharmacologique.

2. Oxadiazole-1,2,5 oxydes-2 disubstitués en 3,4 selon la revendccatlon 1, caractérisés en ce que les
radicaux R contiennent un radical ~NH—,

3. Oxadiazole-1,2,5 oxydes-2 disubstitués en3.4 selon 'une des revendncatlons 1 et/ou 2, caractén-.
sés en ce que R* représente un radical —(CH;),—~ ou —=(CH,);—

4. Oxadiazole- 1 2 5 oxydes-z disubstitués en 3,4 selon F'une des revendlcat»ons 1 et/ou 2. caracté-
risés en ce que R® représente un radical —CH,— ou —(CH,),—. '

5. Bis-(isopropylaminacarbonyl!)-3,4 oxidiazole- 1 2,5 oxyde-2

6. Procédé de préparation des oxadiazole-1,2,5 oxydes-2 disubstitués en 3,4 selon l'une quelconque
desrevendications 1 & 5, par déshydrochloration a partir d'un chlorure d’hydroxamoyle de formule (11):

R—CO—C—Cl o m

"NOH-

et dlmerlsatnon puis transformatlon éventuelle en cemposé d'addition d'acide.
7. Procédé selon la revendication 6, caractérisé en ce qu’'on effectue la réaction dans un soivant ou
milieu de dispersion 4 des températurés de O a8 50°C, de préférence de 10 a 25°C.

" 8. Procédé selon 'une des revendications 6 et/ou 7, caractérisé en ce qu’on ajoute, lors dela réactlon
une base, de préférence en la quantité molaire.

9. Oxadiazole-1,2,5 oxydes-2 disubstituésen 3,4 selon I'une quelconque des revend|cattons 145,0u
leurs composés d'addition d'acides acceptables du point de vue pharmacologique, pour I'application’

- comme substances actives pharmacologiques. :

10. Compositions pharmaceutiques contenant une dose efficace d'un oxadlazole-1 .2.5 oxyde-2
disubstitué en 3.4 selon I'une queiconque des revendications 1 & 5, ou d'un composé d'addition d'acide .
d’un tel oxadiazole, ainst que des excipients et additifs acceptables du point de vue pharmaceutique et,
éventuellement, d’autres substances douées d'activités thérapeutiques.

gy,



-Revendicaﬂons pou; I‘Etat contractant: AT (as printed)

N

SR | D B
R—C  C—R_ | - o
N, N : ' ' - S
N Y4 \
' 0
dans Iaquelle::
R represente ~NHR', ~NR?R®, —NHR'OR?, —NHRSCOR® ou
-N X,
R' '. représente un alkyle contenant de 1 a 6 atomes de carbone ouun cycloalkyle contenantde 4

. a 7 atomes de carbone,
Ri et R3 ‘representent chacun un “alkyle contenant de 134 atomes de carbone, -

R _ représente un radical alkylene —C Hyn— dans lequel n désigne un nombre égal a 2 a 3 ou
- RS o ?e?)resente un radlcal alkyléene —C,, H,,,.— dans lequel m désngne un nombre égal 1 a 2 ou |
R | ?e?)resente —OR?, —NHR',” —NR?R?® ou —NHZ,
X ' represente —(CH,),—, —(CHz);—0—(CH;};— ou
. . : :

—(CHy);~N—(CHalp— et

P represente un nombre egal ad.a 5 ou a6,

etdeleurs composes d addmon d’acides acceptables du point de vue pharmacologrque procédé carac- .

térisé en ce qu'on introduit un chlorure d’ hydroxamoyle der formule {i):
R—CO—C—Cl - - - o m
| - NOH | | |
dans un solvant ou milieu de d:spersnon ades temperatures deQa 50°C opératnon qui a pour effet de

- donner naissance, avec enlévement d’'HCl et dimérisation, 4 un composé de formule (1), que I'on trans-
forme éventueillement. de manigre connue, en un sel d’addition d'acide.

2. Procédé selon la revendication 1, caractérisé en ce que I’ introduction du chlorure d’hydroxamoyle °

de formule {ll) dans le solvant ou milieu de dispersion est effectuée a des températures de 10 a 25°C.
- 3. Procédé selon f'une des revendlcatlons 1 et/ou 2, caractérisé en ce qu'on ajoute une base de préfé-
rence en la quantité molaire.
4. Procédé selon la revendication 3, carac'énsé en ce qu'on ajoute, comme base une amine secon-
daire ou tertiaire, un hydroxyde de métal alcalin, un carbonate de meétal alcalin, un hydrogénocarbonate
de métal alcalin ou un acétate de métal alcalin.

5. Procédé selon 'une des revendacatlons 3 et 4, caractérlsé encela base est ajoutée peu a peu ou par

portions.

6. Procédé selon 'une quelconque des revendications 1.4 5 caracténsé en ce qu’ on utilise, comme
solvant, le dtméthylformamnde le diméthylsulfoxyde, la N- méthylpyrrolldone un alcool inférieur, e dié-
thyléther, I'eau ou un melange de ces solvants. -

7. Procedé seion I'une quelconque des revendications 1 a 6 caractérlse en ce que le radical R contient
un radical —NH-—.

8. Proceédé selon Fune quelconque des revendlcatlons 1a 7 caracténsé en ce que R* représente un’
radical —(CH;);— ou ={(CH,)3—.

9. Procédé selon I'une quelconque des revendncauons 1a7, caracténsé ence que R’ représente un
. radical ~CHy;~ ou —(CH,},—.

*10. Procédé seion i'une quelconque des revendlcatlons 1 a 7, caractérisé en ce que R? représente un

radical méthyle. ou éthyle
VR

1. Procede de preparanon d’oxadiazole-1,2,5 oxvdes 2 disubstitués en 3,4 qui repondent ala formule



