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Description 

The invention r~lates to 3,4-bis-substituted 1,2,5-oxadi­

azole 2-oxides of the for~ula I 

() () 

II 11 
R-C C--1{ . h( 

N N 
'\.()/ \i 

0 

(I) 

and their pharmaceutically acceptable acid addition compounds, a 

process for their preparation and pharmaceutical formulations 

containing them. 

In the formula I, R denotes ~NHR1, -NR2R3, -NHR4oR2, ..--.. . . 

-N~R5ctiR6 or -N X, R1 denotes alkyl having 1 to 6 C atoms .....__,, 
or cycloalkyl having 4 to 7 C atoms, R2 arid R3 denot~ alkyl 

h~ving 1 to 4 C atoms, R4 denotes an alkylen~ radical of the 

formula -CnH2n- wherei.n n denotes 2, 3 or 4, RS denotes an 

alkylene radical of the ·torm~La -CmHzm- wherein m denotes 1, 
2 or 3, R6 denotes -oR2, -NHR1, -NH 2 or -NR2R3~ X denotes 

R2 
I 

-CCHz>z-0-CCHz>z- or -CCH2>2-N-CCH2>2- a~d p is. 4, 5 or 6 
The alkyl radicals represented.by R1, R2 and R3 an~ 

also the alkylene radicals ·re~resented by R4 can be straight-

chain or branched. Amongst the compounds of the formula I, pre­

ferred compounds are those which con~ain an -NH- grouping in the 

R radicals. R4 preferably ~epresents -CCHz>z- or -CCHz> 3 -

and R5 prefer~bly r*pr~sents -cH 2 ~ or-CCHz>z-· R2 preferably 
denotes methyl or ethyl. 

The compounds,. accordfng to the invention, of the formula 

I can be prepared from hydroxamciyl chlorides of the formula II by 

elimination cif HCl and subsequent dimerisation: 

2R-CO-C-Cl 
II 
NOH 

CII) 

-2HCl 
(I) 
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T~· reaction is carried out· in a suitable ~olvent or dispersing 

agent, such as, for example, dimethylformamide, dimethyl sulph-

~· oxide, N-methylpyrrolidone or a lower alcohol, such as m~thanol 

or ethanol, but preferably in water. 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 +so 0 c, preferably at 10 to 

25 °c. 
The reaction frequently takes place of itself after the 

compound II has been introduced into the s~lvent or dispersing 

ag~nt. However, it can be accelerated considerably by adding a 

base which binds .the hydrogen chloride ~hi ch ·has been •liminated. 

The following are examples of bases of this type which can be 

used: secondary or tertiary organic amines, such as,. for example, 

.dimethylamine, trimethylamine, diethylamine, triethylamine -0r 

pyridine; alkali ·metal hydro~ides, such as, f6r example, sodium 

hydroxide or potassium hydroxide; alkali metal carbonates and 

alkali m~tal bicarbonates, syc~ as, for example, p6tassium car­

bonate, sodium carbonate and sodium bicarbonate; and alkali 

metal acetates, such as, for example, sodium acetate. Sodium 

carbonate and sodium bicarbonate are p~eferred. The base can 

also .be added in the form of a solution (for example an aqueous 

solution as in the ca~e of the Lower organic amines) or a dis~ 

persion to the solution or di•persion of the co~~ound lI~ Owing 

to the reaction which sets in, it is appropriate to add the base 

gradually or in portions and to stir the reaction mixture~ the 

base is preferably added in a molar quantity C2 moles of base for 

2 moles of the compound II) or,· .if appropriate, in an excess of 

up to 20% •. When the reaction is complete, the compo~nd of the 

formula I which has been 1ormed i~ separated off and, if desired, 

t• converted into an acid additi~n compound. 

The hydroxamoyl chloride start·tng compounds of the formula. 

II which are required can be prepared by various processes which 

are in themselves known, for example by first ~eacting diketene 

III with an amine IV to give an acetoac~tamide V (compare, for 

example, U.S. P•tent Specification 2,174,239): 
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CH2=C-· -0 

I I 
CH~-C=O· 

III IV v 

The reaction between the compounds III and IV is carried out in a 

suitable sblvent, such as, for example, water, or an alcohol, 

normally at temperatures from 10 to so0 c, preferably at room 

temperatures. 

The acetoacetamide V is oximated in a suitable solvent, 

s~ch as water, g~acial ac~tic ·acid or an alcohol, by means of 

nitrous acid produced in situ~ the oxime Vl being formed: 

COR 

HNO .• . I 
lhCCO-C = l'iOll 

v VI 

This reaction is carried out, for exam~le, at a pH value not 

less than 4.0 and at _temperatur~~ from 10 to sooc, preferably at 

room temperature. 

The riitrou$ acid ,is most simply produced from sodi~m nit­

rite and hydrochloric acid. 

The oxime VI is then chlorinated in a suitable solvent, 

such as water or an alcohol, for example at temperatures from +10 

to 1ooc, preferably 30 to sooc, the hydroxamoyl chloride II 

be·i ng formed. 

The hydroxamoyl chloride II can·also be prepared from the 

acetoacetamide V by exchanging the sequence of the oximation and 

chlorination reactions. In the chlorinatiQn reacti~n, the. chlor~ 

ine compound VIl: CH3 COCHClCOR i~ then first formed from the 

~cetoacetamide V and is then converted into the compound II by 

reacti-0n with nitrous acid. 

The conversion of acetbacetamides V into compounds of the 

formula II by the possible routes indicated above is described, 
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to~ example, in ~erm~n Ausl,gesthrift 1,963,061. Starting from ... 
diketene III and the amine IV, it is possible to prepare the com-

pounds according to the invention by the stages of synthesis indi­

cated above in a single reaction vessel ~ithout isolating the in­

termediate products. The. iields, 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 fo~med first. 

-llR' 
HC-COH. 

II 
NOii 

HCCO,I{. ·-r- llR 
.ii . 
NOH 

VII IV VIII 

R7 denotes lower.alkyl, in particular methyl or ethyl. The com­

pound VIII is then ~onverted into the compound II by chlor~nation. 

The compounds I, according to the invention, which have a basic 

side chain, form salts with inorganic or organic acids. The foll­

owing are examples of such acids: hydro~hloric acid, hydrobromic 

acid, phosphoric acid, sulphuric acid, oxalic acid, lactic acid, 

tartaric acid, acetic acid, salicylic acid, ben~oic acid, citric 

acid, ascorbic acid~ adipic acid and n~phthale~e-disulphonic acid. 

The acid addition compounds -are obtained in a known manner by com­

bining the components in ~ suitable solvent or dispersing agent. 

The compounds of the formula I and their pharmacologicall~ 

acceptable a~id addition compounds possess valuable pharmacological 

properties. Their action on the cardiovasc~la~ system is parti­

cularly pronounced. In a low dosage they lower the blood pr~ss­

ure, reduc~ the .peripheral r~sistance and produce a reduction in 

the heart action via a lowering of the. pulmonary arterial pressure 

at a pulse rate which is only slightly affected. 

Th~ ccimpounds of the formula I and their pharmacologically 

acceptable acid addition salts can, therefore, be administered to 

humans as drugs on their o~n, as mixtures .with one another or in 

. the form of pha~maceutic~l formulations which permit enteral or 

parenteral administration and which contain, as the active con­

stituent, an effective dose of at least one compound of the formula 
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:t or an acid _addition salt therebf, together with customary ex­

cipients and additi~es, which.are pharmaceutitally unobjectionable. 

L-. The drugs can be administered orally, for example in the 

form of pills, tablets, lacquered tablets, dragees, hard and soft 

gelatine capsules, solutions, syrups, emulsio~s or suspensions or 

aerosol mixtures. Administratio~ can, ho~ever,·also be carried 

out rectally, for example in the form of supposito~ies, or paren­

terally, for example in the form of injeetion soltitions, or ~er­

~utaneousty, for example in the form of ointments or tinctures. 

The ph~rmaceutical formulations·are prepared by using 

pharmaceutically inert inorgani_c or organic excipients. For ex­

ample, lattose, maize starch or derivatives thereof, talc, stearic 

acid or salts thereof and the lik•.are used for the preparation of 

pills, tablets~ dragees and hard gelatine capsules. Excipients 

for_ soft gelatine capsules and suppositories are, for example, 

fats, waxes, semi-solid and liquid polyols, natural or hardened 

oils and the like.· Examples of suitable excipients fo~ the prep­

aration of solutions and syrups are water, sucrose, invert sugar, 

glucose~ polyols and the like. Examples of suitable excipients 

for the p~epa~ation ~f injection solution~ are water, alcohols, 

glycerol, polyols, vegetable oils and the like. 

In addition to.the acti~e compounds and excipients, the 

pharmaceutical formulations can also contain additives, such as, 

for example, fillers, extenders, disintegrants, binders, lubri­

cants, wetting agents, stabilisers, •mulsifying agents, pres•rva­

tives, sweeteners, colorarits, flavouring agents or flavourings, 

thickeners, diluents; buffer subst~nces and also so·lvents or 

solubilfsers or agents for achievi~g a depot effect, and also 

salts for altering the osmotic pr~ssure, coating agents or anti­

oxidants. They can also contain two· or more compounds of the 

formula I or pharmacologically acceptable acid addition salts 

thereof and also other therapeutically activ~ substances. 

The following ·are examples of other therapeutically active 

substances of this type: t-rece~tor· blockers, s~ch as, for 

example, propranolol, pindolol or metoprolot; vasodilators, such 

as~ for example carbochromen; sedatives, such as, Jor example, 

barbituric acid derivatives, 1,4~benzodi~zepines and meprobamate; 

diuretics, such as, foi example, chlorothiazide; heart tonics, 
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sue~ as~ for example, digit~lis 'f-0rmulations; agents which lower 

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

zine, prazosin, clonidine or Rauwolfia alkaloids; agents which 

lower the fatty acid level in the blood, ~u~h as, for e~ample, 

bezafibrate ~r fenofibrat•; and agents for .the prophylaxis of 

th~ombosis, such as, f~r example, phenproco~mon. 

The compounds of the fo~mula I, their. pharm~cologically 

acceptable acid addition salts and pharmaceuti~al formulations, 

which contain compounds of the for~ula I or their pharmacologically 

acceptable acid addition salts as active compounds, can be used on 

humans in comb~ting or preventing diseases of the cardiovascular 

system, for example as anti-hypertensive drugs against the various 

forms of high blood pressure, and in combating or preventing angina 

pectoris and the like. The dosage ~an vary within wide limits and 

should be adapted in each particular case to the individual 

factors. In general, a daily dose of about 0.2 to 150 mg, prefer­

ably 1 to 30 mg, per human individual is appropriate for oral ad­

ministration. In the case of o~her ad~inistration forms too, 

owing to the good absorption of the active co~pounds, the datlr 

dose is within similar ranges of ~uantity, that is to say in 

general also 0.2 to 150 mg/person. The daily dose is normally 

sub-divided into several, for example 2 or 3, part administrations. 

The pharmaceutical form~lations gerierally contain 0.1 to 

50 mg/dose, preferably 0.5 to 10 mg/dose, of the active co~pounds 

of the formula I or pharmacologically acceptable acid addition 

salts thereof. 

The inv~stigations into the anti-anginal ~nd anti-hyperten­

sive a~tion of the compounds df the formula I were carried out on 

mongrel dogs of both sexes under pentobarbital anaesthesia C30 ~o 

40 mg/kg intravenously) or under urethane-chloralose anaesthesia 

C3 ~l/kg of urethane-chloralose mixture administered intravenously 

= 20 mg/kg of chloralose and 250 •g/kg .of urethane). The artifi-

cial :respiration of the anim~ls ~as effected by means of· a Bird 

Mark 7 respirator. The final expiratory cont~nt of carbon dioxide 

(determined by means of the Uras> was between·4.5 and 5% by ~olume. 

During the entire e~periment~ the animals under pentobarbital 

anaesthesia received a continuous intravenous infusion of pento­

barbital, 4 mg/kg/6ml/hour, in order to ensure a constant de~th 
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of anaesthesia; the ani~a~s -und~r urethane-chloralose anaesthesia G 
did not receive a ~ontinuous infusion. The infusion was adminis-

tered through the cephalic vein. After the experimental animal 

had been prepared, there was a wai~ing p~riod of approx. 1 ~our 

until all the haemodynamic parameters had adjusted themselves 

(steady stat~). The actual test was then beguri. 

The sy$tolic ~nd diastolic blood pressure was determined 

peri~herally in the femoral artery via a Statham pressure recorder. 

A Millar tip cathe~er inserted via the carotid artery into the 

left ventricle provided the ·signal for the LVEDP Cleft ventricular 

end diastolic pressure) and the pulse· rate. The average blood 

pressure in the pulmonary artery was determined by means of a 

second tip catheter inserted via the jugular vein. The results 

obt~ined are shown in the following table: 
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II !I 
R-C C--H x 

N N 
'O/ \ii 

() 

R 

-NHC~CHCH3 I 

CH3 

-NH-cyclohexyl 

. -NHCHCH3 
I 

CH2CH3 

~H 
-NH-C-tH 

I 3 
·· CH 

3 

-NHCH2co2cH3 

-NHCH2cH3 

piperidino 

-NHC4H9(n) 

-N/CH2cH3 

' . CH2cH3 

-NHCH2cH20cH3 

-NH-CH-CH 3 
I 

CH3 

-NHCH3 

ISON 

Dose 
mg/kg 

0.05 

0.05 

0.05 

0.05. 

0.05 

0.05 

0.05 

0.05 

0.1 

0.05 

0.05 

0.05 

o.·05 

LVEDP PAP BP a PR b/ ti 
tJ.mmHg ·A mmHg ·tJ.mmHg A minute minute 

-2 -3 ,.qo 60 

-3.5 -3 -65 -5 45 

-2 -3 -75 -10 75 

-2 -2 -60 +5 60 

-5 -3 -65 +10 45 

-7 -3 -85 -5 60 

-1 -25 -20 > 120 

-5 -2·.5 -70 -10 30 

-2~.5 -1 -25 -5 . 35 

-4 .-1.5 -65 +30 40 

-2.3 -1.5 -45 -1 75 

;..7 -4 -55 . -15 60 

-2.1 ·. -0.7 _.19 :!:o 30 

- 9 -



• 
LVEDP 

PAP 
Bpa 

PR 

The abbr~via~ions in tha table have the following meanings 

= left ventri~ular end diastolic pressure 

= average pulmonary arte~ial pressure 

= average peripheral blood pressure 

= pulse rate 

t/minute= average duration of action 

ISDN = isosorbide dinitrate (comparison substance) 

The following example serves to illustrate the invention 

·further. 

Ex~mple 

1,2,5-0xadiazole-2-oxid~-3,4-bis-Ccarboiylic acid methylamide). 

12.5 g of methylamine are dissolved in 400 ~l of ~ater. 34g of 

diketene are added dropwise slowly at room temperature c2ooc>, a 

stable pH value of 7 being established. 28 g of sodium ·nitrite 

are then dissolved in the resulting solution. 40 g of concentrated 

hydrochloric acid are ~hen added dropwise at such a rate that the 

pH value of the solution· does not fall below 4. Stirring is then 

continued for a further 30 minutes and 30 g of chlorine are then 

passed in at 20~4ooc. ·After the solution has co~led, it is 

cooled to ~1ooc and the solid is filtered off •. It is suspended 

in 100 ml of water and ·a total of 33.6 g of sodium bica~bonate is 

added cautiously, in portions, at 20°c. The solution now has a 

pH value of 7.5-8. It ~s now cooled to 6°c and the solid which 

has precipitated is filtered off and recrystallised from isopro­

panol. Colourless crystals, melting point 164-165~C. 

The compounds shown in ~he foll~wing table can be prepared 

in an analogous manner at the r~~ction temperatures mentioned, ih 

the stated sol.vents and using the bases mentioned. 

The structure of thecompounds synthesised can be confirmed by 

·elementary analysis and by the IR and· NMR spectra. 
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1.2:s-Oxad1azole-2-oxide- Mel ti rig Heaction Base 
3.4-bis-carbox yl ic acid amide point in °C temperature . Solvent 

in °C 

\..... 
Bis-dimethylamide 127-129 30 l-l-10 NaHC03 

Bis-diethylam1d e Oil 35 l-l-10 NaHCO;i 

Bis-morpholid e 127-139 30 H.10 NaHCO;i 

Bis-butylamid e 91-92 25 H.101~ ~ OCz 1-'5 . NaHCQi 

Bis-pyrrolidide 106-108 30 (CH3);.,SO NaiCO:J 

Biscethylamid e 11 6:-11 7 0 DMF KHCO:J 

Bis-1sopropylam1d e 128-131 20 H70 (i-~H7 )iNH 

Bis-12-methoxyethyl)amid e 94-95 10 C:>H~OH CH3C00Na 

Bis-piperidi(Je 115-116 25 H70 CH3COOK 

Bis-tert.-butylamide 166-167 50 . CH:,OH (CH3 bN 

B1s-cyclohexylamide 137-139 45 H:· O/C;. H5 OC;> H5 Na OH 

Bis-ssobutylamid e 83,5-87 10 NMP K2 CO:J 

. Bis-sek-butylamide . Oil 10 NMP NaHCO;i 

Bis-.(methoxycarbonyl- 97-99 20 CH3 0H KOH 
methyl1am1de 

Bis-cyclopentylamid e 114-146 30 H2 0/C7H,; H~ OH NaHC03 

Bis-propylamide 117-118 20 H20 NaHC03 

Bis-(4-methyl)piperazide 240 (DecompQsitio~) 25 C2HtiOH . NaHC03 
· . D1hydrochloride 

Bis-(3-methoxypropyl)amide. 65-68 10 .H20 NaHC03 

Bis-(4-methOxybutylJamide Oil 20 H1 0 NaHC03 

Bis-hexamethylernm1d e 103-106 25 H2.0!CzH50CiHs NaHCO:J 

Bis-(2-methoxycarbonyl- 80-82 10 CH30H NaHC03 
ethyl) amide 

· Bis-(2-methoxycarbonyl- Oil 20 CH30H K2C03 
propyl)amide 

Bis-(diethylam1ilocarbonyl- · Oil . 25 n-C3H 70H K1.C03 
methyl)arri1d e 

Bis-{aminocarbonylmethyl)- 141-142 20 CH20H NaHC03 
amide 

. Bis-(di-n-butyl)am1d e Oil 30 H10/C1H!>OC1H5 NaHC03 

Bis-(ethylamm0carbonyl)- Oil 25 H20 NaHC03 
methyl)amide 

·Bis-(2-ethoxyethyl)amide Oil ~o HiO/C 2HsOC~Hs NaHC03 

Bis-(2-ethoxycarboriylethyl)- Oil 20 C2H.-,OH K2C03 
amide 

DMF = Dimethyltormam1d e 
NMP· - . N-Methylpyrrolidone - 1 1 -
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Patent claims fo~ co~tr~cting states: BE, CH~ DE, FR, GB, IT, LI, 

NL,_ SE. 

1 • 3,4-Bis-substituted 1,2,5-oxadiazole 2-oxides of the· form• 

ula 

{) () 

II ii 
R-C C-R 

)-{" 
N N 

'<>/ ~ 
0 

CI>· 

and their pharmacologically acceptable acid addition compounds 

wherein R denotes -NHR1, -NR2R3, -NHR4oR2, -NHR5coR6 or --N x, R1 denotes alkyl having 1 to 6 C atoms or cycloalkyl having 
~ 

4 to 7 C ato~s~ R2 and R3 denote alkyl having 1 to 4 C atoms, 

~ 4 denotes an alkylene radical of the formula -CnH2n- wherein 
n denotes 2, 3 or 4, RS denotes an alkylene radi6al of the for~-

ula -CmHzm- wherein m denotes. 1, 2 or 3, R6 denotes -oR2, 

-NHR1, -NR2R3 or -NH 2,·X de~otes -CCH2>p-, 
R2 
I . 

-CCH2>2-0-CCHz>2- or -CCH2>2-N~CCH2>2- and p 

is 4, 5 or 6. 

2. 3,4-Bis-substituted 1,2,S-oxadiazole 2-oxides according to 

·Claim 1, characterised in that the radicals R contain an -NH­

grouping. 
3. 3,4-Bis-substituted 1,2,5-ox~diazole 2-oxides according to 

~laims 1 and/or 2, ch~racterised in that R4 denotes ~CCH2>2-
or -CCHz) 3 _. 
4.. 3,4-Bis-substitut~d 1,2,5-oxadiazole 2~oxides according to 

Claims 1 and/or 2, characterised in that RS denltes -CHz-

or -CCH 2 ) 2-. 
5 • 1 , 2 , 5 - o x a d i a z ol e-2-ox i de -3 , 4-·b i s - C c a r b o x y l i c · a c i d- i s op r op y l -

amide). 
6. Process for the prepara~ion of ~he 3,4-bfs-subst~tuted 

. . 

1,2,5-oxadiazole 2-oxides according· ~o on• or more of Claims 1 to 

5, by elimination hydrogen chlorid~ from a hydroxamoyl chloride of 

the formula II 
R-CO-C-CI 

II 
NOH CII> 
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·, 

I \..,.... 

and dimeri~atio~ and also, ~f d~sired, subsequent conversi6n into 

the acid addition co~pound. 

7. Process ~ccording to Claim 6, ch~racterised in that the 

reaction is carried out in a solvent or dispersing agent at temp­

eratu~es from 0 to so 0 c, preferably from 10 to 2s 0 c. 
8. Process according to Claims 6 and/or 7, characterised in 

t hat a b a s e, prefer ab l y . i n a mo la r qua n t i t y, i s ad d·e d for the · 

reaction. 

9. 3,4-Bis-substituted 1,2,5-oxadiazole 2-oxides according to 

on~ or more of Claims 1 to 5 or their pharmaco(ogically acceptable 

acid addition compounds for use as pharm~cological active com­

pounds. 

10. Pharmaceutical formulation con~aining an effective dose of 

a 3,4-bis-substituted'1,2,5-oxadiazole 2-oxide according to one or 

more of Cl~ims 1 to 5, ar of.an acid addition·compound thereof, 

together ~ith pharmaceuti~ally permissible excipients and additives 

and also, if desired,· other therapeutically active substances. 
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Patent claims f6r contracting state: AT 

1. Proces~ for the preparation of 3,4-bis-substituted 1,2,S-

oxidiazole 2-oxides. of the formula I. 

0 0 
II II· 

R-C. C-R x 
N N 

'-O/ ~ 
0 

and their pharmacologically acceptable acid addition compounds 

·wherein 

R 

R1 

R2 and R3 

R4 

RS 

R6 

x 

p 

denotes -NHR1, -NR2R3, -NHR4oR2, 

-NHRS coR6 or 

-N X, 

denotes ~lkyl having 1 to 6 C atoms or cycloalkyl 

having 4 to 7 C atoms; 

denotes akyl having 1 to 4 C atoms, 

denotes an alkylene radical of the formula 

-CnHzn- wherein n denotes 2, 3. or 4. 
d~no~es an alkylene radical of th~ formula 

-C 111 H2m- wherein .m denotes 1, 2 or.3. 

denotes -oR2, - NHR1, -NR2R3 or -NH21 

denotes -CCHz>p~, -CCH2>2-0-CCH2>2- or 

R2 
.. I·. .· 

-CtHz>2-N7 CCH2>2- and 
is 4, 5 or 6. 

characterised in that· a hydroxa.moyl chloride of the formula II. 

R-CO-C-Cl 
II 
NOH (I I). 

is introduced into a solvent or dispersing agent at temperatures 



• 
fro~ 0 t~ 5°C ~hereupon a compound of the formula 1 is f~rmed . . ' 

with elimination of HCl and dimerisation~ which compound is, if 

desired, Converted in a man~er. known per •e into an acid addition 

salt. 

2. Process according to Claim 1, cha~a~terised fn that the 

hydroxamoyl chloride df formula II is introduced into the solvent 

or dispersing agent at temperatures from 10 to 2s 0 c. 
3. Process according to Claim~ 1 and/or 2, characterised in 

that a base, preferably in a molar quantity, is added. 

4. Process acording to Claim 3, characterised in that the 

base add~d is a secondary or tertiary amine, alkali metal hydro~­

ide, alkali metal carbonate, alkali metal bicarbonate or alkali 

metal acetate. 

5. Process according to Claim 3 and/or 4, char~cterised in 

that the base is added gradually or i~ portions. 

6. Process accordirig to one of Claims 1 to 5, char~cterised 

in that the.solvent· used is dimethylfo~mamide, dimethyl sulphox­

ide, N-methylpyrrolidone, a lower alcohol, diethylether, water or 

a mixture of t~ese solvents. 

7. Process a~cording to one or several of Claims 1 to 6, 

characterised in that the radical R contains an ~NH-grouping. 

8. Process according to one or more of Claims 1 to 7, charac-

terised in that R4 denotes -CCH2>2- 6r -CCH2>2-· 

9.· Process according to one or more of Claims 1 to 7,.charac-

terised in that R5 denotes -C~2- or -CCH2>3~. 
10. Proc•ss according to one or mdre of Cl~ims 1 to 7, 

characterised in that R2 denotes methyl or ethyl. 
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Patent Claims for Contracting States: BE, CH, DE, F~ •• GB. _IT, LI_. NL. SE (as printed) 

'--" . 1. 3,4-Bis-substituted 1,2;5-oxadiazole 2-oxides of the formula 

0 0 
II II 

R-C C-R 

)-{ 
N N 

'.Q/ ~ 

0 

and their pharmacologically acceptable acid addition compounds wherein 

R denotes -NHR'. .-NR2 R3
, -NHR40R2

• ~NHRsCOR6 or 

R' 
A2 and 
R4 
As 
Ra 
x 

.......-... 
-N x.· . ...__..... 
denotes alj(.yl having 1 to 6 C atoms or cycloalkyl having 4 to 7 C atoms, 

R3 denote alkyl having 1 to 4 C atoms. . . 
denotes an alkylene radical of the formula -CnH20- wherein n denotes 2, 3 or 4, 
denotes an alkylene radical of the formula -CmH2m-: wherein m denotes 1; 2 or 3. 
denotes -OR·\ -NHR 1

• -NR2 R3 or -NH2 , 

denotes -(CH2 )0 -. -{CH2)i-O-(CH2h- or 

P is 4, 5 or 6. 

m 

2. 3.4-Bis-substituted 1,2,5-oxadiazole 2-oxides according to Claim 1. characterised in that the radi­
cals r contain an -NH-grouping. · 

3. 3.4-Bis-substituted 1,2,5-oxadiazole 2-oxides according to Claims 1 and/or 2, characterised in 
that R4 denotes --:-(CH2)i- or -{CH7 )J-. . · . 
. 4. 354-Bis-substituted 1.2.5-ox!!diazole 2-oxides according to Claims 1 and/or 2. characterised in 
that R denotes -CH2- or -(CH2 )i-. . .. 

5. 1.2.5-0xadiazole 2-oxide-3,4-bis-{carboxylic acid isopropylamide). · 
6. Process for the preparation of the 3.4-bis-substituted 1,2,5-oxadiazole 2-oxides of one or several 

of Claims l to 5. by eliminating hydrogen chloride from a hydroxamoyl chloride of the formula II . 

R-CQ-,-C-Cl (II) II . 
NOH 

and dimerisation and also, if desired. subsequent conversion into the acid addition compound. 
7. Process according to Claim 6, characterised in that the reaction is carried out in a solvent or disper-

sing agent at temperatures from Oto 50°C, preferably from. 1 Oto 25°C. · 
8. Process according to Claims 6 and/or 7. characterised in that a base, preferably in a molar quantity, 

is added for the reaction. 
9: 3.4-Bis-substituted 1,2,5-oxadiazole 2~oxides according to one or several of Claims 1 to 5. or their 

pharmacologically acceptable acid addition compounds for use as pharmacological active com-
poumds. . . 

10. Pharmaceutical formulation containing an active dose of a 3.4-bis substituted 1,2,5-oxadiazole 
2-oxide according to one.or several of Claims 1 ·to 5, or of an acid addition compound thereof. together 

·with pharmaceuticany permissible excipients and additives and also.· if desired, other therapeutically 
·active substances. 
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Patent Claims for the Contracting State: AT ·cas printed) 

1. Process for the preparation of 3.4-bis-substituted 1.2,5-oxidiazole 2-oxides of the formula 

0 0 
II II 

R-C C-R 

·'>-<. 
N N 

'-O/ ~ 
0 

and their ptiarmacologically acceptable acid addition compounds wherein 

R denotes -NHR1
• ,.....NR2 R3

, -NHR4 0R2 , -:-NHR&COR6 or 
....-...: 

RI . 
R2

. and 
R4 
Rs 
Rs 
x 

p 

-N X .....__,. 
denotes alkyl having 1 to 6 C atoms or cycloalkyl having 4 to 7 C atoms. 

R3 denote alkyl having 1 to 4 C atoms, · · · · 
denotes an alkylene radical of the formula -'-C.,H 2n- wherein n denotes 2. 3 or 4. 
denotes an alkylene radical of th_e formula -C,...H2m- wherein m denotes 1, 2 or 3, 
denotes -OR2

• .....;NHR 1• -NR' R3 or -NH2, .· 
denotes -(CH 2 )0-. · -(CH 7)i-0-(CH2)2 - or 

R2 

I 
-(CH2h-N-(CH2h- and 

is 4. 5 or 6. 

characterised in that a hydroxamoyl chloride of the formula II 

R-CO-C-CI 
I 
NOH. 

(I) 

(11) 

is introduced into a sc;>lvent or dispersing aQent at temperatures from Oto 50°C whereupon a compound 
of.the formula I is formed with e1imrnat1on of HCland dimerisat1on. which compound 1s. 1f desired, con­
verted in a manner known per se into an acid addition salt. 

2. Process according to Claim 1. characterised in that the hydroxamovl chloride of form·ula 11 is 
introduced into the solvent or dispersing agent at temperatures from 10 to 25°C. . 

3. Process according to Claims 1 and/or 2. characterised in that a base. preferably in a molar quantity, 
is added. 

4. Process according to Claim 3. characterised in that the base added is secondary or tertiary amine. 
alkali metal hydroxide, alkali metal carbonate, alka.li metal bicarbonate or alkali metal acetate. 

5:Process according to Claims 3 and/or 4, characterised in that the base is added gradually or in por­
tions. 

6. Process according to one of Claims 1 to 5. characterised in that the solvent used is dimethylforma­
mide. dimethylsulphoxide, N-methylpyrrolidone, a lower alcohol, diethylether. water or a mixture of: 
these solvents. · : 

7. Process according to one or several of Claims 1 to 6. characterised in that the radical R contains an, 
-NH-grouping. · . . i 

8. Process according to one orserveral of Claimsl to 7, character.ised in that R4 denotes-(CH2 )2 - or\ 
-(CH2b-. . . . . . . I 

9. Process according to one or several of Claims 1 to 7. characterised in that R5 denotes -CH2- or : 
-(CH2}2-. . . . I 

10. Process according to one or several of Claims 1 to 7. characterised in that R2 denotes methyl or : 
ethyl. 



Reveridicadons pour las Etats contractants: BE, CH, DE, FR. GB, IT, LI, NL. SE (as pr1 nted) 

1. Oxadiazole-1,2.5 oxydes-2 disubstitues en 3,4 qui re~ondent a la formule: 

0 0 
. II II 
R-C C-R. 

dans iaquelle: · 

')-( 
N N 

'-Q/ \i 
0 

R represente -NHR 1
• -NR2 R3

; -NHR4 0R2
• -NHR5 COR6 ou 

,,,.--..... .. 
-N X . .......__.... 

f11 represente un al kyle contenant de 1 a 6 atom es.de carbone ou un cycloalkyle contenarit de 4 
a 7 atomes de Carbone, . 

R2 et R3 representent chacun un alkyle contenant de 1 a 4 atomes de carbone. 
R"' represente un radical alkylene-C..H2,.- dans lequel n designe un nombre egal a 2. a 3 OU 

a~ . 
represente I.in radical alkylene -Cm Hz,..- dans lequel m designe un nombre egal 1. a 2 OU 
a 3. · 

Rs 

Rs 
·x 

represente -OR2 • -NHR1• · --NR2.R3 • ou -Nt:h. 
represente -(CH2)p-. · -(CH2 h-0.:._(CH2 b- ou 

R2 

I 
-(CH2h-N-(CH2lz- et 

p represente uil nombre egal a 4. a 5 ou a 6, alnsi 

que leurs composes d'addition d'acides acceptables du point de vue pharmacologique. 
2. Oxadiazole-1.2.5 oxydes-2 disubstitues ~n 3.4 selon la revendication 1, caracterises en ce que les 

radicaux R contiennent un radical -NH-. 
3. Oxadiazole-1,2.5 oxydes-2 disubst1tues en 3~4 selon l'une des revendications 1 et/ou 2. c;:aracteri­

ses en ce que R4 represente un radical -(CH2 h...;. ou -'-(CH2)J-. 

4. Oxadiazole-1,2.5 oxydes-2 disubstitues en 3.4 selon l'une des revendications 1 et/ou 2. caracte­
rises en ce que R5 represente un radical -CH2- ou --(CH2)i-. 

5. Bis-(1sopropylaminocarbonyl)~3.4 oxidiazole-1,2,5 oxyde-2. 
6. Procede de preparation des oxadiazole-1,2,5 oxydes-2 disubstitues en 3.4 selon l'une quelconque 

des revendicat1ons 1 a 5; par deshydrochloration a part1r d'un chlorure d'hydroxamoyle de formula (II): 

R-CO-:-C-CI (II) 

II 
NOH 

et dimerisation. puis transformation 6verituelle en compose d'addition d'acide. 
7. Procede selon la revendication 6, caracterise en ce qu'on effectue la reaction dans un solvant OU 

milieu de dispersion a des temperatures de 0 a 50°C, de preference de 10 a 25°C. 
8. ~rocede Selon l'une des revendications 6 et/OU 7, caracterise en Ce qu'on ajoute, lors de la r6action, 

une ba.se. de preference en la quantite molaire. · 
9. Oxadiazole-1.2,5 oxydes-2 disubstitu6s en 3.4 selon l'une quelconque des revendications 1 a 5, ou 

leurs composes d'addition d'acides acceptables du point de vue pharmacologique, pour !'application 
comme subst.ances actives pharmacolog1ques. · · . 

10. Compositions pharmaceutiques contenant une dose efficace d'un oxadiazole-1.2.5 oxyde-2 
disubst1tue en 3.4 selon l'une quelconque des revend1cations 1 a 5, ou d'un compose d'addition d'acide. 
d'un tel oxadiazole, ainsi que des excipients et additifs acceptables du point de vue pharmaceutique et, 
eventuellement, d'autres substances douees d'activites therapeutiqlies. 

1111'1) m1~ llf 1111{1111111 
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Revendications pour l'Etat contractant: AT (as printed) 

1. Procede de preparation d'oxadiazole-1.2.5 oxydes-2 disubstitues en ·3,4 qui repondent a la formule 
(I): 

o ·o 
II II 

R-C C-R 

')--{ 
N N 
'O/ ~ 

0 

dans laquelle: 

R --N X .....___,,. 

(I} 

RI represente un alkyle contenant de 1 a 6 atorries de carbone ou un cycloalkyle contenant de 4 a 7 atomes de carbone. 
R2 et RJ representent chacun un alkyle contenant de 1 a 4 atomes de carbone, R4 represente un radical alkylene -CnH2n- dans lequel n designe un nombre egal a 2. a 3 OU 

. a 4. 
Rs represente un radical alkylene -CmHim- dans lequel m designe un nombre egal 1. a 2 ou a 3. · · · 
Rs 

·x 

p 

represente -OR2
• -NHR1

• -NR2 R3 ou -NH2, 
reoresente -(CH2lc-· -(CH2'2-0-(CH1 i;_.- ou 

R2 

. I . 
-(CH2);-N-(CH2b- et 

~epresente un nombre egal a 4. a 5 ou a 6. 

et de leurs composes d' additi_on d'acides accept ables du point de .vue pharmacologique, procede carac- . 
tense en ce qu'on 1ntroduit un chlorure d'hydroxamoyle oer formule (II): 

R-CO~C-CI (II) 

II 
NOH 

dans un Salvant OU milieu de dispersion, a des temperatures de 0 a 5Q°C, operation qui a pour effet de 
donner naissance, avec enlevement d'HCI et dimerisat1on. a un compose de formule (I), que l'on trans­
forme eventuellement. de maniere connue, en un sel d'addition d'acide. 

2. Procede selon la revendication 1, caracterise en ce que I' Introduction du chlorure d'hydroxamoyle 
de formule (If) dans le SOlvant OU milieu de dispersion est effectuee a ~es temperatures de 10 a 25°C. 

3. Procede selon l'une des r~vendications 1 ettou 2. caracterise en ce qu'on ajoute une base. de prefe-
rence en la quantite molaire. . · 

4. Precede salon la revendication 3. caracterise en ce qu'on ajoute. comme base, une amine secon­
daire OU tertiaire, Un hydroxyde de metal alcalin, Un carbonate de met.al afcalm, UO hydrogenocarbonate 
de metal alcalin OU. Un acetate de metal alcalin. . 

5. Procede selon l'une des revendications 3 et 4. caracterise en ce la base est ajoutee peu a peu ou par 
portions. 

6. Precede selonl'une quelconque des revendications 1 a 5 •. caracterise en ce qu'on utilise. comme 
solvant, le dimethylformamicie, le dimethylsulfoxyde, la N-methylpyrrolidone. un alcool inferieur, le die­
thylether. l'eau ou un melange de ces solvants. ·· 

7. Procede selon l'une quelconque des revendications 1 a 6." caracterise en ce que le radical R contient 
un radical -NH-. -

.8. Procede selon l'une quelconque des revendications 1 a 7. caracterise en ce que A' represente un· 
radical -(CH2h- ou ....;(CH21J-. · · · · 

9. Procede selon l'une quelconque des revendications 1 a 7. caracterise en ce que R5 represente un 
radical -CH2 - ou -{CH2 )z-, · · · 
· 10. Precede selon l'une quelconque des revendications 1 a 7. caracterise en ce que R2 represente un 

radical methyl.e. ou ethyle. 
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