-2-- The, .present invention copncerns new di phosphonic acid derivatives,
processes for their preparation, as well as nedicanents which contain these
substances. In DE-CS 32 03 307 and DE-OS 32 03 308.are 5 descri bed :
aryle(hanedlphosphonates e.g. thienyl- éthanedi phosphonate and a

pyrazol e- et hane- di phosphonate, respectivéry, w th outstanding
anti-inflanmatory action. In DE-PS 18 13 659 are descri bed dj phosphoni c

aci d derivatives of whitBR PrA§aARExBYARREOD, EoniernsdPﬁﬁo@bﬂ@%$Eh%%1@ has

achi eved Irrportaaeedaaeaﬂeatlfr@é tbeo&éeaégembrothewe répsisease, s EP-OS
186, 903 are descrl

|k | di ph d DE- OS
34 b8 024 or e aosedinas RefieBueiralVhitk SpntalnhEaRRe ot ket ilss ! 0 s

al kyene chain contains_a gl e ofea t S_.now been
found that -anal ogous erléat§§egko§§ ﬁ§7 é@n%%uﬁ nggnoéh?gﬁ ?y one

car bon at om $t andesbstihednarhitethphedphboapbonateduce agd theemwierocycllc
radical and the Q%h%&%ﬁigh FﬁoHQEePXﬁﬁZQ|? ?E%Blébgﬁhéﬂésdgg 6§$%r t

furtherm)re as 20 mumcogg rrrers are _suit
wi der treat nent 6ﬁsespéﬂuﬁﬂﬁntubshlg arandipaneeti-ipfl %%W%F%ﬁYa§°t¥%%y

can be very well used r [ ne formatiQ br eakdown i s

di sturbed, i.e. they a B QE ?g Fg 5 5?§eaF?eg?ﬁﬁﬁFg6€ g%%@%% OBt t he
skel et al 25 syabeﬂldemihaasvesgof whiebpmphydsoxﬁechhﬁéem/B—disease and
the |ike. wever f, the [ r h s d ein
t he therapy of bdlgg % sesélgf %ro?gPE gg?s&gﬁéngng¥h g% %ﬁt#%n of
heterot opi ¢ 30 tbsstteeameonsof Pagehesndiecadee t&ntﬁBr®S|h$$u%%%|mgﬁof

the Ca|C'U”‘”EtaE%Eb§EbeHhe¥nE8§”h? 8 rie 15@& ﬁ?OSEBBoﬁétéQQ%&?to'd

arthritis, of osteoarthritis an era I ve SIS
in DE-O0S 28 524 are descrlbed heteroaromatlc alkyl-

dlphosphonates in which the alkylene chain contains at
15 least 2 carbon atoms. It has now been found that
analogous derivatiVes_of theée compounds in which only
" one carbon atom stands between the diphosphonate residue
and the heterocyclic radical and the heterocycle is not
pyrazole also show this action and, furthermore, as
20 good calcium complex formers, are suitable for the wider
treatment of calcium metabolism disturbances. In
particular, they can be very well used there where the
bone formation and breakdown is'disturbed, i.e. they are
(& suitable for the treatment of diseases of the skeletal
25 . system, such as e.g., osteoporosis, Bechterew's disease
and the like.

However, on the basis of these properties, they
also find use in the therapy of bone metastases, of
urolithiasis and for the prevention of heterotopic

30 ossifications. Furthermore, due to their infiuencing
of the calcium metabolism, they form a basis for the
treatment of rheumatoid arthritis, of osteoarthritis
and of degenerative arthrosis.

Consequently, the subject of the invention are
35 diphosphonates of the general formula I



Consequently, the subject of .the i,nventi'on are 35 di phosphonates of the
general fornula | -3- 0 Jerr] 5in which Het signifies an im dazol e,

i m dazol i ne, isoxazole, oxazole, oxazoline, thiazole, thiazoline, triazole,
oxadi dzol e or thiadiazol e radi cal which can possibly be substituted one or
nore tines by [err] 10 al kyl , .C - C4-al koxy, phenyl, cycl ohexyl,

cycl ohexyl - methyl, hal ogen or the ami no’group, Y hydrogen or [err]-alkyl,
X hydrogen, hydroxyl group or am no possibly substituted by [err]-al kyl and
R hydrogen or [err] alkyl radical, as welljas their pharmacol ogically 15

acceptabl e salts. A kyl preferably msans t thyl, ethyl or isobutyl
radi cal . Asymmetric carbon atons can possess the R, S or
R S-®ehfiguration. 20 Gggpoungls ofc general formula | areryprepared

according to per se known processes. For tjhe case that X in the general
formula | signifies OH one preferably prepars,the substances in that one
25 a) reacts a carboxylic acid of the gqperajzfornula Il [err] [err] in
which Het andgY have the above-given neanuggs, with a m xture of
phosphorous aci d or phosphoric acid and a 30 phosphorus hal i de and

subsequent |y sapofy fy®SchOHéPCsignifies an imidazole, imidazoline,

. isoxazole, oxazole, oxazoline, thiazole, thiazoline,
triazole, oxadiazole or thiadiazole radical which can
possibly be substituted one or more times by Cl-C4-

10 alkyl, Cl-C4-a1koxy, phenyl, cyclohexyl, cyclohexyl-
methyl, halogen or the amino group, Y hydrogen or
Cl—C4-a1ky1, X hydrogen, hydroxyl group or amino
possibly substituted by Cl-C4-a1ky1 and R hydrogen or
Cl-C4-a1ky1 radical, as well as their pharmacologically

.15 . acceptable salts.

Alkyl preferably means the methyl, ethyl or
isobutyl radical.

Asymmetric carbon atoms can possess the R-, S-
or R,S~configuration. |

20 Compounds of general formula I are prepared
v according to per se known processes.

For the case that X in the general formula I
signifies OH, one preferably prepares the substances
in that one

25 a) reacts a carboxylic acid of the general formula II

Y

|
Het - CH - COH (ID),

in which Het and Y have the aBove-given meanings, with
a mixture of phosphorous'acid'or phosphoric acid and a

30 phosphorus halide and subsequently saponifies to the
free diphosphonic acid, or



free dhﬁﬁosphonic acid, or . -4-.b) reacts a carboxylic acid chloride of
the general formula I'll [err] -5 I n which Het and Y have the above-given
meani ngs, with a trial kyl phosphite of the general fornula IV [err] o
(I'V),{in which R signifies lower alkyl, to give an acyl phosphonate of the

general fornula V 10 0 O [err] ‘in which Het,

Y and R have the above-given neani ngs, subsequently allows to react with a
di al kyl - phosphi t ¢ yot..te ;N i7ul 8cYh dR1orid f the general 0
[err] : Y-reacts Sé?b? ? ?E mﬁ¥;h R'oﬁésetﬁe ab%v%-given
meani ng, to gi ve f@ra@ddodfRonate of the general formula VII [err] 20 in
which Het, Y and R have the above-gkven neanings, 25 and saponifies the
resifant tetraesters to diesters orlacids of the general fornutarj, for
the case that X in the general HeorruCH + EDGhifi es ami no possibly .
substituted alkyl .groups, c) .rgagts a_garboxylic.acid | | Vs t he
Conor i 50" ol iR e Gha 2RhTeRE" ABEVEL £106h ndERLNGL ] WFi R the
' a trialkyl phosphite of the general formula IV

P(OR')3 (Iv),

in which R' signifies lower alkyl, to give an acyl
phosphonate of the general formula V

o ¢
x"/- . Het - CH - C - P(OR'), (V),
I
Y
in which Het, Y aﬁd R' have the above-given meanings,
subsequently allows to react with a dialkyl phosphite
of the general formula VI
15 0
il (Vvl),
in which R' has the above-given meaning, to give a
diphosphonate of the general formula VII'
. - 0
S : i
. 1
20 ? f(QR )2
Het - CH - C - OH (VII),
|
P(OR')2
Il
0

in which Het, Y and R' have the above-given meanings,
25 and saponifies the resultant tetraesters to diesters
or acids of the general formula I;

for the case that X in the géneral formula I signifies

amino possibly substituted by alkyl groups,

¢) reacts a carboxylic acid derivative of the general
30 formula VIII



-'[err] in which Het and Y -have-the above-gi ven neani ngs and Z represents
anitrile, imnoether or an N, N-dial kyl- 5 car boxam do group, with a
phosphorus conpound of the general formula I X [err]

(1X), 'in which T = hal ogen, OH or OR, whereby R has the above-given

neani ng, and possibly subsequently 10 _gptionally saponifies; or for the
case that X in the general fornmula |I signifies hydrogen, d) reacts a
compound of the general fornula X Het - GH - A (X), 15

Y in which Het and Y have the above-given neanings and A repreggntg)a
reactive residue, such as e.g. hal qgan orcm syl phonate, with a conpound of
the general formula XI 20 [err] 25 in which R has the above-given
meanig, to gi ve im ditphads freonarel 6f hdve gdwerbloveogivea Mebnfiegs] and -6- in
which Het, Y and ddi& n d ,pOogS nifies
the tetraesters ggbgﬂﬁg to d%ggﬁg?guﬁf 5%?%’ %%I o2 e%e?a“b?oﬁgg al. The
carboxylic acl ds ROt rgnodror Mitd 4 R®Q§§@9rpﬁ SP@@@§§daP fatt&er eact ed

with 1 - 2, prefeiafdnal formula IX

PT (1X),

3
in which T = halogen, OH or OR', whereby R' has the
above- glven meaning, and p0351b1y subsequently

10 optionally saponifies;

or for the case that X in the general'formula I

signifies hydrogen,
d) reacts a compound of the general formula X

Het - CH - A
_ | : (X),
15 _ I '
in which Het and Y have the above-given meanings and
A represents a reactive residue, such asle.g. halogen
or a sulphonate, with a compound of the general

formula XI .
20 ' 0
' ' It
~ P(OR')
/ 2

C | (X1),
P(OR')
I
0

Hy

2

25 in which R' has the above-given meaning, to give a
diphosphonate of the general formula XII

0
I -
Het - CH - ? - H (XI1I),
P(OR' )
i
0



1.5 nol e of phosphorous acid-or phosphoric acid and 1 - 2, preferably 1.5
nole phosphorus trihalide at tenperatures of 80 - 130C, preferably 100 -
1100C. -One can carry out the reaction in the presence of 10 di l uents,
such ds hal ogenat ed hydr ocarbons, especially chl orobenzene,

tetrachl oroet hane, or al so di oxan. The -subsequent hydrol ysis takes place by
boiling with water but expediently wi t h-82ani - concent r at ed hydr ochl oric acid
or hydrobrom c acid. ase o ﬁgggcess b), one allows the

15 | n tEe
aci d chloride of Ph¥P3EReHEF ¢ Or AR | PaYS E BVFe&e PBNGREh 8 fie
trial kyl phosphi aadofpoisisébdgneapbnibianl ahéVeatraesperat abesihed ween 0 and

. preferabl y, i . n 0
Lerr), Preferabl uab 20 oLebthee SechanuqLit Eipyly gofvent o also in

such®as dr et

t et rahydr of uran, di oxa r d - _ agre.g.
y u | OXaRnpa §?kgﬁ§2@ eogRALEdoRYHRE ﬁﬁﬁéPQ?EFﬂﬁﬁﬁfa $1€- 9

met hyl ene chl oride. The ac 8 onate of the gelera a Vresulting
as an inter medi abedadnH@rPsepat ad arefheanatedrwhthed 252, prekershly one

carries out the guBse@uenbfr ga6EpRBrblist BEidr 68EPRBsPhoRiveakiPagRd
preferably of a sec. .,am ne sug? ai .ﬁ. dlbgtglﬁnlne, at, a ;gnperature of
fromO to [err], ‘prefer REFYeLAPLY -'Fe pje pRosphorus’ tripglidecat of
process c), one rteapesatheesi bfi BOs-o0130Re, gpnrefakabdynida VI 1109t h
phosphorous acid t r res,of, 110 - [err]. _The.r i cap be
carried out mithgﬁ% gggPﬁa?%g §PES%%%69%?Cé%§8tFE gg?vé%%é?ggﬁc Pas e.g.
di gl ycol di A8t hydidueatser s88h adi hajogendtedhhydeoherbonspvwespeciahky can
al sg_bring - 'chlorobenzene, tetrachloroethane, or also dioxan. The

subsequent hydrolysis takes place by boiling with water

but expediently with semi-concentrated hydrochloric

acid or hydrobromic acid.

15 In the case of procéss b), one allows the acid
chloride of the geneial formula ITI to come to reaction.
with the trialkyl phosphite of the general formula IV
at temperatures between 0 and 60°C, preferably at
20 - 40°C. One can work without solvent or also in the

20 presence of inert solvents, such as diethyl ether,

_ tetrahydrofuran; dioxan or also halogenated hydro-
carbons, such as e.g. methylene chloride. The acyl
! phosphonate of the general formula V resulting as an

intermediate can be isolated or further reacted

25 directly.

One carries out the subsequent reaction in the
presence of a weak base, preferably of a sec. amine,
such as e.g. dibutylamine, at a temperature of from
0 to 60°C, preferably at 10 - 30°C.

30 In the case of process c), one reacts the nitriles
of the general formula VIII with bhbéphorous acid at
temperatures of 110 - 180°C. The reaction can be
carried out without or in the presence of aprotic
solvents, such as e.g. diglycol dimethyl ether or

35 diglycol diethyl ether. However, one can aléo-bring



the nitriles to reaction with-a phosphor'us trihalide, e.g. phosphorus
tribrom de or phosphorus trichloride, in an inert solvent, such as e.g.

di oxanor tetrahydro- furan, possibly with the addition of water, at
tenpert 5 atures of 20 - [err]. One allows imno ethers of the general
formula VIl to react with dialkyl phosphites, preferably in the presence
of equi nol ar anpbunts of sodium in inert solvents, such as diethyl "ether,

di oxan or al so beﬂﬁ@“ﬁmtﬂﬁ@égbtotBéa&@i@hlQﬂﬁhtak?h@%ﬁﬁﬁkuﬁstﬁlﬂQlldéy|e
-at the reflux tenperatu One can..re gt acid

b t he cor, ﬁ a g g 1
am des of the genBr&r PBPARPSTYF FTLRTPR&FE QD) DRAFRE °§%%ht5£° rgride
hal ogenat ed hydr odar baninertesbdwentsueichsas. g. gdl@i@&éneéhetetmahhdﬁo-

M X{ e of PhosPhalus-Renbaali JoLRRRoRNGT 04t BELT I valle 3l 50 Llagaply!

chloride/trial kyl osph ne’ uses
met hyl ene- dléhosphuneé afi 80est 80°6% tﬁeegehé0ﬂ$ i@mm@l@th¢r$n0fhehéorn1of

its sodium or potgéﬁbyanseb&muEgrv&hmsteugagé@ wiﬁh'&léf@§}89%§éﬁﬂ1§ﬁ9'Unl

potaSS|um or the correspon I n y ride’in an inert so SucC
e.g. benzene, tol BEREeHRD aynénhyhﬁopﬁﬁﬁﬁaee af aqeimebintareuREs °fo [err],

preferably of [ergbdithg ihkihérﬁEbalvéﬁtE Iaubnoyghalé Pagthen, aibReut
I solation, with the cg%%e%gondlng ' at e. e te erature 25 -
1

lid
solatiion, vith Uhe £3LneB3athad, DALaEy Ea FRNSRRLEs dhkg! ERELE! 4E552
case of procé@sesrhle,chtamﬁedrefanXbEemppnatﬁredofotmeecofrsspondbnghe

free tetra acids.nggfﬁgponbLéCﬁéhoge%?tdggihtﬁalégg ifpéﬁge ﬁgﬁg}rule in

tha%gpne treats 3 tefraa an a
pref@rabl y sodi unfpsaide, VﬂﬁlalaumnabtesgbVeens, such as e.g- hetogeratad

roomtenperature. h}ﬁ?BEaQSBEQVOEG§E§E§SthEuEK”HEté'éaldﬂéﬁﬁffrétﬂé§0dhﬂﬂh
salt which can posSibly be canverte
a mixture of phosphorus pentahalide/phosphorous acid

15 or also of oxalyl chloride/trialkyl phosphite.

In the case of process d), one uses the-methyiene-
diphosphonic acid ester of the general formula XI in
the form of its sodium or potassium salt. For this
purpose, it is reacted with sodium, potassium or the
20 corresponding hydride in an inert solvent, such as e.g.
benzene, toluene or dimethylformamide, at a temperature
of 0 to 40°C, preferably of 25°C. The alkali metal
_ salt is brought to reaction, without isolation, with
Nt ' the corresponding halide or sulphonate. The temperature
25 hereby lies at 20 - 110°C.

The tetraalkyl esters possibly obtained in the
case of processes b), c¢) and d) can be saponified to
diesters or to the free tetra acids. The saponification
to diesters takes place, as a rule, in that one treats

30 the tetraalkyl esters with an alkali metal halide,
preferably sodium iodide, in a suitable solvent, such
as e.g. acetone, at room temperature. '

There hereby results the symmetrical diesterxr/
disodium salt which can possibly be converted by means
35 of an acidic ion exchanger into the diester/diacid.



35 of *an acidic ion exchanger into the diester/diacid. The

saponi fication to free di phosphonic acids takes place, as a rule, by

boi i ng-wi th hydrochl oric or hydrobrom c acid. However, one can also carry
out a tleavage with trinethylsilyl halide, preferably the 5 brom de or

i odide. On the other hand, the free di phosphonic acids can again be
converted into the tetraal kyl esters by tiling with orthoformc acid al kyl

esters. The free dé hosphoni.¢c acids of the general forpula ] can be
i sol ated as free apPd$aBPnibicatipn Heo tigren ALRMRIRLORMDH-2G gitakeR | net al

or ammoni um sal t splAgeq &asl &, rihe, BKAMdiTEiglwie tisydede o Radid ¥
purified by repreg%ﬁgégtion fromwater/ nethanol or W@%ﬁr/acetone.l

f
desi tedl, the conp P the?gether atOMB T £ SuI G2 P SASeLUBH 13 be
converted from oneleaveganweitiertr ifmethylkaileyly. hdkeidd kyprdBeratyly witen X i n
t he general fegrnu + 550041 es: u | t ] n be
converted by gi az%??éé?%oﬁfi_%s?%lﬁé Et%?rp%én.@}%& '?ﬂae&g’eg%t?é;ﬁﬁeccje?nul al wth
X = OH. By 20 h¢#pbaenbeyiccachis teampadin die grnvented | infoughe t here

can be prepared etgrrhlek§Pr&SEPLNANGHINBUS it s apimoMds Lfid he
general formula | @51phar macol Oﬂil‘éa |y acceptable salts, there are used, .

in particular, al RAKYINe8EeTRr MRRNLAR <hirhosphonigiagiidmeohtdares in
the usual way, e.genbyabefibtmhisal i dn He tivo orgd EisEwdd had 10y gani ¢ or

or gani ¢ base sugh ec-g..sodium or potassiumhydrogen carbonate, aqueous
sodi um hydro;i;?de 501 gﬁ?oﬁgmgq‘ﬁgoﬁée’p%t g urﬂrh;afr%ﬁ? s“lﬁ'iﬁfo?ﬁ aqueous
anmQnj a 30 or aammesjiusushlts. e.As 4 riudsd hythe ;mlkaletimtalnseElts
can be readily purified by reprecipitation from water/
methanol or water/acetone.

If desired, the compounds of the general

15 formula I can subsequently be converted from one into
another. They can e.g. be alkylated or, when X in the
general formula I signifies an unsubstituted amino
group, can be converted by diazotisation into the
compounds. of the general formula I with X = OH. By

20 hydrogenolytic splitting off of an N-benzyl group,

' there can be prepared e.g. the corresponding
unsubstituted compounds of the general formula I.

' As pharmacologically acceptable salts, there are

'used, in particular, alkali metal or ammonium salts

25 which one prepares in the usual way, e.g. by
neutralisation of the compounds with inorganic or
organic bases, such as e.g. sodium or potassium
hydrogen carbonate, aqueous sodium hydroxide solution,
aqueous potassium hydroxide solution, aqueous ammonia

30 or amines, such as e.g. trimethyl- or triethylamine.

The new substances of the formula I according
to the invention and their salts'can be administered
enterally or parenterally in liquid or solid form.
There hereby come into question all usual forms of
35 édministration, for example tablets, capsules, dragees,



The'nemr%ubstances_of the formula- 1" according to the invention and their
satts can be admnistered enterally or parenterally in liquid or solid
form There hereby conme into question all usual forns of 35

admi nitstration, for exanple tablets, capsules, dragees,

-9- syrups,

sol utions, suspensions etc. As injection_nmedium it is preferred to use

wat er which contains the additives usuargrn t he case of

sol uti ons, such as stabilisin ents, sol ybi
Such additives af¥TBP§» FaiPFgPB

I njection

ents an lg buffers.

angoapRating fher. RE RIS Sy Doy

forners (such asmethuhgnét dsaprafetretdaasoetice watelr awinti ¢l scombatnsi c

salts), high nol gggggf LA, SRt A P Bflsyﬁ)&yéfa& 0Luc £ 42)

forwscosﬂy re ICIUI carrier

I'nj ection utions

nmust be sterile andhame ptebéliblipgfageadsinsolubpbising Eﬁﬁmﬂsc%mﬁler
materials arg e. g,¢ Fgggch | act ose, mannitol, nethyl-cellul ose, talc,

hi ghly di spersed si

Icic acids, high 15 nnlecular fatty acids (such as

Z;?ﬁ;:Caﬁ§'3£geggkﬁt'?QFCﬁggafigibescakg'Bngfheaﬁbﬁiee sm@nestuatst ear at e,
ats, soli ul ar’_po
pol yet hyl ene egPHﬁ%Fxscoﬁﬁ 2np; 0n§gyﬁig %QrWSFQ k%&eédﬁén?ggyg??%n can,

11 f degl red, 20 dﬁ.am]ElabntEFt&‘aQUEtﬂg aeddswedt éosngongeoksc Fabktddsage can
epend upon varigQus,factors, such e d f t age
and/ or |nd|V|dua$ gh,peleciday,bolame sacgnlnlg?iéég E8T¥eﬁﬁfgé§§ abgut
1 - 1000 ngﬂmunanxlﬂeéféoabwy8t081t20®eggﬂa25on huhﬁﬁuaﬁdcéﬁﬁlbé t aken once
OrESLV'ded Severﬂ%t%&&%ﬁs for injection solutions must be sterile and

are preferably filled into ampoules. Solid carrier

materials are e.g. starch, lactose, mannitol, methyl

cellulose, talc, highly dispersed silicic acids, high

15 molecular fatty acids (such as stearic acid), gelatine,

agar-agar, calcium phosphate, magnesium stearate,

animal and vegetable fats, solid high molecular

polymers (such as polyethylene glycols);

compositions

suitable for oral administration can, if desired,

20 contain flavourlng and sweetening agents.

The dosage can depend upon various factors, such

as mode of administration, species, age and/or

individual state. The dosages to be administered dally

lie at about 1 - 1000 mg/human, preferably 10 - 200 mg/
25 human and can be taken once or divided several times.

Preferred in the sense of the present invention

are, apart from the compounds mentioned in the Examples

and the compounds derivable by combination of all of

the meanings given in the claims, the following

30 diphosphonic acids, as well as their sodium salts,

methyl and ethyl esters.

1-hydroxy-2—(3-methy1—1,2;4-thiadiazol—5-y1)fethane-

1,1- dlphosphonlc acid

1-hydroxy-2-(3-phenyl-1,2,4-thiadiazol-5-y1)- ethane-

35 l,l-dlphosphonlc acid



Preferred in the sense of t he- present irnvention are, apart fromthe
conpounds nentioned in the Exanples and the conpounds derivabl e by

conbi nat.ion of all of the meanings given in the clains, the follow ng 30
di phosphonic acids, as well as their sodiumsalts, nethyl and ethyl esters.
1- hydroxy-2-(3-net hyl -1, 2, 4-t hi adi azol - 5-yl ) - et hane- 1- di phosphoni ¢ aci d
1- hydr oxy- 2- (3- phenyl -1, 2, 4- thiadiazol 5ﬂ§¥j et hane- 1, 1- di phosphoni c
acid -10- 1- hydrox cl ohex neth 1,2,.4-1 azo

‘et hane-1, 1- phosphﬂrﬁ%‘yﬁ%’%' é/ th)}'I .19&2‘2&%1@%}1&)20&-}{75&@)1 1-
dlphosphonlc aC|chhanérhka ﬁicph&ﬁﬁllsoxazol 5-yl)-ethane-1, 1-

di phesphoni ¢ aci [ OXY5 % ﬁﬁ ) ethane 1,1-
di phesphoni c aci gl 1h é/%?:g{: 2= ( feﬁ}y Sofafoi gsxggl) g:llhaglei/ﬂ )2- et hane- 1, 1-
10 diphosphonlodzmhmbphonlc acid

1- hydr oxy- 2- (8- p t ha osphoni ¢ acid
1- hydr oxy- 2- (% 2h§W¥% dﬁgﬁ%Qﬁﬁ 1?§1 §§%%kfﬂ §Q) Sé%ﬁ%ﬁf? gbld 15

1- hydr oxy- 2- (1, 2, biphpephenisn &Pwd) ethane 1, 1- dlphosphonlc acid

1- hydroxy- 2- (4- Oxﬁiﬁ&dfbé%éd9635ﬂéﬂﬁ%il112d®p@%ﬂ@¥y%d14ﬂﬂy1) ethane-1,1-

1- hydr oxy- 2- ( 5- m% ggghgﬁqc - 1 “éthane-1, 1- 20 di phosphoni ¢ aci

1-hydroxy-2-(2-methyl-~1,3,4-oxadiazol-5-yl)-ethane~1,1-
10 diphosphonic acid :

v 1-hydroxy-2-(3-phenyl-1,2,4-0xadiazol-5-yl)-ethane-1,1-
diphosphonic acid ' :
1-hydroxy-2-(1,2,3~thiadiazol-4-yl)-ethane-1,1-
diphosphonic acid

15 1-hydroxy-2-(1,2,5-thiadiazol~4-yl)-ethane-1,1-

diphosphonic acid ‘ '

1-hydroxy=-2-(4- oxazolln—z ~yl)-ethane-1,1- dlphosphonlc

acid

l1-hydroxy-2-(5-methoxyoxazol~4-yl)-ethane-1,1-

20  diphosphonic acid ' '
1-hydroxy-2-(5-ethoxyoxazol-4- yl) ~ethane-1,1-
diphosphonic acid B
_ 1-hydroxy-2-(2-aminooxazol-4-yl)-ethane-1,1l~diphosphonic
e acid '
| 25 1-hydroxy-2-(2,5-dimethyloxazol-4-yl)-ethane-1,1~
diphosphonic acid
l-hydroxy-2-(5-ethoxy-2-methyloxazol-4~yl)-ethane-1,1~
diphosphonic acid
l1-hydroxy-2-(2- methyl -1,3,4-oxadiazol-5- yl)-ethane ~1,1~
30 diphosphonic acid ‘ .
1—hydroxy—2-(3-pheny1-l,2,4—oxadiazol-5-y1)—ethane-l,l-
diphosphonic acid
l-hydroxy-2-(1,2,3-thiadiazol-5-yl)-ethane-1, 1-
diphosphonic acid
35 l-hydroxy~2-(4-methyl-1,2,3-thiadiazol-5-yl)-ethane~

1,1-diphosphonic acid



1- hydr oxy- 2- ( 5- et hoxyoxazol - 4-yl ) =et hane- 1, 1- di phosphoni ¢ aci d

1- hydr oxy- 2- ( 2- am nooxazol - 4-yl ) - et hane-1, 1- di phosphoni ¢ acid 25

1- hydr oxy- 2- (2, 5- di net hyl oxazol - 4-yl ) - et hane-1, 1- dlphosphonlc acid

1- hydrxy- 2- ( 5- et hoxy- 2- net hyl oxazol - 4- yI) et hane-1, di phosphoni ¢ acid
1- hydr oxy-2-(2-nmet hyl -1, 3, 4- oxadi azol - ﬁr) et hane- 1 1 30 di phosphonic

acid 1-hydroxy-2-(3- phenyl 1, 2, 4- oxadi azZ

5-yl)- ethane 1,1- di phosphoni c

aci d 1-hydroxy- 2-{ Iy i+3s jUBzidqh t*tﬁr]ylal@émn&—ylb e@h@h@sahqm c acid 35

1- hydroxy-2-(4-methyl -1

|ad|azol 5-yl)-ethane- "1, 1-di phosphonic acid

--11 - 1- hydr oxy- 21¥Eh9ﬁ£ iGriagdsbl - 4-yl ) - et hane- 1, 1- di phosphoni ¢ aci d
2-(2-methyl thiazoj= «Qgﬁétﬁyjﬁﬂfaﬂoﬂs fﬁxﬁﬂhund}k¥ﬁ4ﬂlphosphon1c acid

2- (2pet hyl thia
1- hydr oxy- 2- ( 2-

TEIE S RELT O -

2- (2-nmet hyl t rﬁazol—t@:@/ﬂc)xwza-ﬂeﬂmetkﬂ;tlchtp?amihcﬁﬁ}d Jaeitdhane-1,1-
1- hydroxy-2-(1, Zé}é 3%%q§thane 1, 1- di phosphonic acid 10

1- hydroxy-2-(1, 2

et hane-1, 1- di phosphoni ¢ acid

1- hydr oxy- 2- ( 2- arﬁﬂ@mmtm 1 fiehk- Pz opang phdssidhiog Phengc acid
2-(2-nmethyl thiazoj - t'?yd’éc)x;ﬁlila(nﬁ ﬂ;ﬂ—ﬂﬂwpm'ylc)%kﬁne 1,1-

10

15

20

25

30

35

diphosphonic acid

- 1-hydroxy-2-(1,2,4-triazol-3-yl)-ethane-1,1-
diphosphonic acid
1-hydroxy-2-(2- am1n01m1dazol 4-yl)-ethane-1, 1-
diphosphonic acid
2—(2-methy1thiazol-5-y1)-ethahe-l,1¥diphosphonic acid
1-hydroxy-2-(imidazol-4-yl)-propane-1,1-diphosphonic
acid '
l-aminofz-(imidazol-4-y1)-éthane—1,l—diphésphonic acid.
1-dimethylamino-2-(imidazol-4-yl)-ethane-1,1-
diphosphonic acid ‘
l1-hydroxy- 2 (2~ cyclohexylmethyl 1,3,4- oxadlazol 5- yl)-
ethane 1,1-diphosphonic acid

o 1- hydroxy-Z (2-cyclohexyl-1,3,4-oxadiazol-5-yl)- ethane-
1,1—d1phosphon1c acid '
1-hydroxy-2-(2- aminothiazol-s-yi)-ethane-l,1-

- diphosphonic acid
1-hydroxy-2-(2-chlorothiazol- 5 -yl)-ethane-1,1-
diphosphonic acid
1-hydroxy-2-(2-chlorooxazol-4-yl)-ethane-1,1-
diphosphonic acid
1-hydroxy-2-(imidazol-2-yl)-ethane-1,1-diphosphonic acid
1—hydroxy-2-(1,2;4-triaz01-1-y1)—ethane-l,l—
diphosphonic acid.

The following Examples show some of the process

variants which can be used for the synthesis of the
compounds according to the invention. However, they



15 “ 1-hydroxy- 2- (i m dazol - 4yl ) - propane- 1, 1- di phosphoni ¢ aci d

1-am no- 2- (i m dazol -4-yl ) -et hane- 1, 1- di phosphoni c acid

1- di et hyl am no- 2- (i mi dazol - 4-yl ) - et hane-, 1- di phosphonic acid 20

- 1- hydroxy- 2- (2- cycl ohexyl net hyl - 1, 3, 4- oxadi azol - 5-yl ) -

et hane-1,I-di phosphonic acid 1 ' _
-hygroxK-g-(Z-cycLohexyl-I,3,4-oxadiazorlgfyl)-ethane- 1, 1- di phosphoni c
acid 1-hydroxy-2-(2-am nothiazol -5-yl)-ethane-1,1- 25 . di phqosphoni_c aci d
1- hydr oxy- 2- ( 2- A% A dRILSPRASENEY ﬁaﬁé— i-,tf-tlﬁppf'?%s GREnE Iﬁd@i%&' of

1- hydr oxy- 2- ( 2- chiiy ciaxseatd tch .y )aAsetahangdel, thedicphpophdsi araciothta@ned

1- hydroxy-2 (imdazql-2-vl)r.ethane-1, 1di SpRoni g .ac

1- hydroxy- 2- (1, 2,3 3‘&%2{‘2%?%]1919}% b, rf‘%% 9} 3 gé%h?%f’c‘?“&ctisdx(“‘?ﬁ‘é"

fol I owi ng Exanpl exr shiaediome sFluse phecsssuecsurast 9fwwbdichc haviee besad f or
the synthesis; of yhe@8hq e%frﬁm,urpis B YodsA9150 pyNS SCIVRMR Qpeceiduever,

t hey -12- are not tor esent a l1mtation”of “the subject "of the

i nvention. As a rafiaRy ¢ helkomppiiids or &hepcampounds Wegh desermigednby
err]) solid prodicdis (qonp; 1] N %ﬁg{disumb&a:ah%)gars%@% Ser uell’ e By Whiah

\Y en verjifie , P- and pagssi errl- . ctrq- sco
The purity of thJQXﬁﬁxéﬁ%ﬁ§ﬁ&£?Qﬁﬁs nﬁﬁ@&qﬁé°ﬁéangxéhaéﬁwﬁpi%%rPP%S, Napx
anal yses, as wel Ipls= By. @hi n Raay atheelchatrmepeariasitdopc elfl whes dénddwdldand
buffer of pHg 4'cocgmpo':t?x{dé_,hetﬁzeh.r:"’éI AL AN %@Leohrteqex)aﬂ%'e Qualie1ative

\_ _ mobilities), referred to pyrophosphate (Mrel =1).
Example 1.
1-Hydroxy-2-(imidazol-4-yl)-ethane-1,1-diphosphonic
acid

15 ~ One adds 3 g phosphorous-acid to 3.5 g imidazol-

4-ylacetic acid hydrochloride (m.p. 198 - 200°C) in
40 ml chlorobenzene, stirs for 10 min. at 110°C, cools
and slowly adds 9 g phosphorus trichloride thereto.
One heats for 16 h. to 110°C, cools, decants the
20 chlorobenzene from an orange—coioured-syrup and mixes
the residue with 50 ml 6N hydrochloric acid. The
'suspension is heated under reflux for 5 h.; after
cooling, mixed with charcoal and filtered off with
suction. The filtrate is evapdrated, dried and boiled
25 up with acetone for 2 h. One dissolves the residue
(4.3 g) in 40 ml of water, brings the solution with
2N aqueous sodium hydroxide solution to a pH = 5,
mixes with 50 ml methanol and filters off with suction
the precipitate obtained. One obtains 1.2 g 2 16.9% of
30 theory, with an m.p. > 290°C. The compound is obtained
as monosodium salt containing 2 moles of water of
crystallisation (Mrel = 0.37).

Example 2.
In a manner analogous to that described in

35 Example 1, one obtains, by the reaction of phosphorous



10 * coppounds, there are given the Mel val ues (= rel ative nobi Iltles)
ref.erred to pyrophosphate ([err] = 1) Exanple 1.

1- Hydr oxy-2- (i m dazol - 4-yl ) - et hane- 1, 1- di phosphoni ¢ acid 15 One
adds 3 ¢ phosphorous acid to 3.5 g imdazol- 4-ylacetic acid hydrochloride
(mp. 198 -[err]) in 40 m chl orobenzene, stirs for 10 min. at [err], cools
and slowy adds 9 g phosphorus trlchlorl&é thereto One heats for 16 h. to

[err], cools, decant chIor 0 orange- col oured syrup
and i xes the resa}cdkii qet?%‘ﬁf A rdlrcq}a%:%d The suspension is

heated under reflux for, %Y“-Fn thj{ra crg._q: JN268¢ C'ﬂi‘QCQag gm I od 25

filtered off wi t B st e 4% evaporate driéed an
up W.rh acetone fpxrepzaﬁ'ed bon e agiossidl e itave qfeg:tmeogzegpg}lditngwt 1of

water, brings th Atdpn, Wt R 2N AqYaauh SR GFe@Xizdeorali Hel @atoa
pH—5 m xes_wit nq :Pelﬁanol ac'?dfllters\,o??ev@éth SSCtIoOI‘Jt

precipitate obt alhecphenmes%btsal a&Ft§6°ethﬁe8F§‘d with
an mp. > [err]. eghhe qgnm&-msh ot rteﬁoe&:erﬁmﬁmdu unrhsahcbxgem-au ning 2

nol es of water of( ryst a |sat|n( ary] = 031) pl e, 2. ;LN ;8 {qanner
anal ogous to that>descriged = = ' —ré— eact i on

(2)f phﬁslohﬁrousI whildh ved disaﬁchtmd)sqmoimdmncmaim dlebhu tlhma)le Of .
met hyl t hi azo Aceld G [ § y
saponi fication oﬁv%/[he cé)i}rre pon 1nr3.lgs%ett]T]?]l‘f9 le%tag l(e][ oﬁjgﬁfght\g\lggrpr epar ed
according tol0 m.p. > 300°C M_.

W

b) 4-imidazolin-2- ylacetlc acid (m.p. 108 - 110 Cs
prepared by saponlflcatlon of the ethyl ester (m.p.
102 - 105°C), which was prepared by reaction of
ethylenediamine with the imino ether of cyanoacetic
15 acid ethyl ester), l-hydroxy-2-(4-imidazolin-2-yl)-

ethane-1,1-diphosphonic acid which was isolated as

free acid with 1 mole of water of crystalliSation in
a yield of 147 of theory; m.p. about 250 C and decomp.,

Mrel._ 0.45. .

20 ¢ 2—am1no-4-thiazolin—4-y1acetic acid (m.p. 218 -

221°C; prepared by saponification of the ethyl ester
_ (0oily substance) which was prepared by reaction of
- thiourea with Y-bromoacetoacetic acid ethyl ester),
2-(2-amino-4-thiazolin-4-yl)-ethane-1-hydroxy-1,1-

25 diphosphonic acid which was isolated as free acid with

2 moles of water of crystallisation in a yield of 597%
of theory; m.p. 190 - 195°C and decomp.; Mrel = 0.40.

Example 3.
2-(1,2,5-thiadiazol-4-yl)-ethane-1,1-diphosphonic
30 acid tetraethyl ester.

One adds dropwise a solution of 1.62 g methane-
diphosphonic acid tetraethyl ester in 10 ml absolute
toluene to 0.2 g sodium hydride (69%) in 10 ml absolute
toluene. After ending of the hydrogen evolution, one

35 adds thereto 1 g 4-bromomethyl-1,2,5-thiadiazole in



5 “J. Chem Soc., 1946, 91 from Y-brombacetoacetic acid ester by reaction
wi t-h thi oacet am de, 1-hydroxy-2-

(2-nmet hyl t hi azol -4-yl)-et hane- 1, 1-di phosphoni c acid which was isolated as
disodiumsalt with 1 nole of water of crystallisation in a yield of 57% of
theory; 10 'mp. > [err]= 0.55. b) 4-imdazolin-2-ylacetic acid (mp. 108
- [err]; prepared by saponification of rHé“ethyI ester (mp. 102 - [err]),

whi ch was prepared b jon of th Ien ne with the ther of
cyanoacetic 15 g% %1 ef §? ‘éE‘F e'F‘? ‘g@r?é"‘(ﬁ q%sd:dfolﬁ% ;1 ei')
et hane-1, 1- di phospbomi tempédatditeh v@me | sdd sateed jatst Yer aven taeat d:huﬁdrto], nol e of

docosp: M- 2o, 48B4 EPes "o Vs et dladd e dned At TiHor ide, "
(mp. 218 - [err]IhprepaLéUebySSa\pmﬁecbaavm aofs:t]he;%tggﬂl ceshenn(ou |y
substance) whsch vﬁéop %&?19% & ?ﬁ%’cﬁbfﬁyféﬁé“&ﬁ?%ﬂ@&éymethano1

Y- br onpacet oaceti ¢ aC| este
2- (2- ani no- 4- t hi a%%F?nVllVQ/I-) erpakRes -ohering -1 18 25 33k Mosphonic acid
whi ch was i sol at egpoasufiegsagsid.with 2 noles of water of crystal lisation in
a yield of 59% of theory; mp. 190 - [err] and deconp.; [err] 0. 40.
Exanpl e 3. 2-(1, ZERahplad4azol -4-yl)-ethane-1, 1- dlphosphonlc 30 aci d-
tetraethyl ester. )

di phosphoni c aci d ‘ €

sodi um hydride (69% i n1 1®8ng abSt)]heltB-(tDJZJﬁfh-Ethﬂdﬁzcdn{ﬁ-r;gl b-fettHEEne-

hydr ggen evol utio 0 adds thereto 1
‘4-g?8nnnethyl-1, I 1 ﬁ}gg?ggg?%lfnac1é etraékhyl ester described in

Example 3 are mixed with 3.3 ml trimethylbromosilane

2 Cid .

under nitrogen. One leaves the reaction mixture to
stand for 24 hours at room temperature, evaporates the
15 solution, mixes the residue with water, adjusts the
solution with NaOH to a pH = 5 and mixes it with
methanol. The sepérated precipitate is filtered off
with suction. One thus obtains 0.56 g = 53% of the
desired diphosphonic acid as disodium salt with 1 mole

20 of water'of'crystalli@ation; m.p; > 300°C; M = 0.9.

rel



-14Y 10.nl absol ute toluene and atlows to stir for 12 h. at room
tenmperature. One adds a little water thereto, separates off the organic

phase, .dries and evaporates. The residue is purified ovgn bl i R
colunm 5 (100 g; elution agent: methylene chloride/ rreflil“ﬂ!ﬂ“ }Imuili ﬂll
One thus obtains 1.18 g = 55% of a col out1¥ss oil . Exanpl€ & "L s »

2-(1,2;5-Thiadiazol-4-y|)-ethane-1qagdiggosgyo&bg acid. 10 1.18 ¢

of the 2-(1,2,5-thiadiazol-4-yl)-et FpRosphoni ¢ acid ‘'tetraet hyl
ester described in Exa ' ith 3, 3. rinethyl br i | ane
under nitrogen. Cgé Ieggég %%%§f%g%$$%%wéé§?u?%l$zg %%ﬁﬁﬁ*%ﬁséﬁgn s at

roonltenperature,gevapélaf@smwh% I5 solution, mxes the residue with

wat e adj usts the solution with NaOH §0 a pH =5 and mxes it with

met hanol . The separated precipitate isyfiltered off with suction. One thus
obtains 0.56 § = 53% of the desired dippogphonic acid as disodiumsalt with
1 nole 20 of water of crystallipatioh; Fp. > [err]; [err] =0.9.

-15- * C L M S * Padert Cliaing 4.X New al kyl di phosphariix aci d
derivatives of the general formula | [Err] 5 in which Het signifies an

i mi dazol e, imidazoline, 10 isoxazol e€(@xdzol e, oxazoline, thiazole,

t hi azol i ne, Il
0

in which Het signifies an imidézole, imidazoline,

L 10 isoxazole, oxazole, oxazoline, thiazole, thiazoliné,
triazole, oxadiazole or thiadiazole radical which can
possibly be substituted.one or more times by Cl-C4-a1ky1,
01-04-a1koxy, phenyl, cyclohexyl, cyclohexylmethyl,
halogen or the amino group, Y hydrogen or Cl-CA-alkyl,

15 X hydrogen, hydroxyl or amino possibly substituted by
Cl-CA-alkyl and R hydrogen or CI-C4-a1ky1, as well as
their pharmacologically acceptable salts.

2. Process for the preparation of new alkyl-
diphosphonic écid derivatives of the general formula I

20 0
]
Y P(OR)
- | B
o/ Het - CH - C - X (1)
P(OR)
ol 2
0

25 in which Het, Y, X, R possess the meanings given in

claim 1, characterised in that one
a) reacts a carboxylic acid of the general formula II
Y

i . :
Het - CH - COZH (11),

30 in which Het and Y have the above-given meanings, with
a mixture of phosphorous acid or phosphoric acid and a
phosphorus halide and subsequently saponifies to the
free diphosphonic acid; or



triazol e, oxadi azol e or thiadiazole radi'cal which can

substituted one or nore tines by [err]-alkyl, [err]-al

cycl ohexyl, cycl ohexyl net hyl, -hal ogen or the anino gro Uﬂﬂﬂi‘ﬂ#@"ﬂu
[err]-al kyl, 15 X hydrogen, hydroxyl or am no p033|m

[err]-al kyl and R hydrogen or [err] alkerGGS well as their

phar macol ogi cal |y ﬁcceptable sal %“ Proce g ?e greparatlon of
new al kyl - di phosBHofe@ctS & &&fi §Vi&§saﬁﬁdtﬁ8 8Eh faPLf bhRLBENET 2D
[err] 25 in whi €oridetla YITX, R possess the neanings given in claiml,
characterised in that one .a) reacts a carboxylic acid of the general
foraula Il [err] 30 in which Fbt.and Y have the above-given neanings,
with g mxture of phosphorou% |dcgr pE@&Ehorlc acid and a ph63pEdgus
hal i de and subsequently saponl ies tot ree di phosphoni c acid; or

- 16- 5 in whikh He% andMy hase tﬁé ESQGESgﬁvEﬁrﬁgéﬁkh% %ﬂth
chloride of the general formula 111 have
above-gi ven meani Ag$T ALY aPhHSQPR§F ﬁﬁo§Bﬁ|SénﬁFaihﬁoﬁ@HéﬁaFVfornula IV
[err] in which R signifies Io ﬁ]%yl to an acyl phosphonat? ; t he
general fornmula V 10 : [err] in which Het, Wamd R

have the above-given ani ngs, . uently al to react mnth a di al kyl
phosphite 15 oflph@%SQ%e%aL gsv ower a5k¥§ to an acyl
phosphonate of the general formula V
N 10 9 0
. : 1
"Het - CH - C - P(OR' ) : (v,

!
Y

13

in which Het, Y and R' have the above-given meanings,
subsequently allows to react with a dialkyl phosphite
15 of the general formula VI '

0

in which R' has the above-given meaning, to a
diphosphonate of the general formula VII -

20 | 0

|

o’ Y P(OR"')

: X | 2 |

Het - CH - C - OH : (VII)

) .
E(OR )2
0

25 in which Het, Y and R' have the above-given meanings,
- and possibly saponifies the resultant tetraesters to
diesters or acids of the general formula I;

or, for the case that X in general formula I signifies
amino p0531b1y substituted by alkyl groups,

30 c) reacts a carboxyllc acid derivative of the general
formula VIII



[erf] ip which R has the above-given freaning, to a dibhosphonate of the

general fornmula VII 20 : [err] 25 in which Het, Y and. -'

R have the above-gi ven nmeani ngs, and possibly saponifies the resultant .
tetraesters to diesters or acids of the general formnul case -
that X in general fornula I signifies agiglo possi bl ysmu"lmmmw IEHI‘Y'
groups, 30 c) reacts a carboxylic acid derivative of thetgenermal st oknul a
VI -17-* C L M S * [err] in which Het and Y have the above-given
meani ngs and Z represents a nitrile, idino ether or an N, N-di al kyl- 5

car boxam do group, with a phosph %ES_C fpounpd of the general fovruig,!X
[err] ? X). In which T = hal ogen, OH or OR

mheﬁgp¥_R has thnabhﬂethéenﬁﬁﬁamihﬁveaﬁﬂep?b?bELEESHFSﬂaHﬁﬂ?é¥ 4fd
saponi fies; or, rt that .X_i.n _genera mula | signjfrles

hydr ogen, d) reac?ér§$%8%§§gﬁdaoPI?ﬁéTSénéWéPOfS?hﬁFa°R FBrg}hlglF%kﬁchh
Het and Y have t heaxbowemjdeegroupni wjshaandphAosphoesentsmpourdcodf vehe

resi due, such as %e%er@%'@gﬁﬂu?ﬁ gxsul phonate, with a conpound of the
general formula X ' ' :

PT, ' (IX).

in which T = halogen, OH or OR', whereby R' has the
above-given meaning, and possibly subsequently
\,/ 10 saponifies;

or, for the case that X in general formula I signifies.
hydrogen,

d) reacts a compound of the general formula X

Het - ?H - A | (X),

15 ) Y
in which Het and Y have the above-given meanings and
A represents a reactive residue, such as e.g. halogen
or a sulphonate, with a compound of the general
formula XI
20 0
o/ i
- P(OR")
~ 2 _
Cc (XI).
| .
ﬁ(OR )2
0

Hy

25 in which R' has the above-given meaning, to a
diphosphonate of the general formula XII

0
I i
Y  P(OR")
| 2
Het - CH - C - H (XI1),
30 P(OR")

1 2
0



20 Terrf 25 in which R has the- above-given neaning%_LQ_Q—QLghgiﬂhQnate
of .t he general fornmula XI'I [err] 30 I n which Het, and R have the
above}gLven meani ngs, and possi bly saponifies the resyl t ﬂnr to
diesters or acids of general formula I. 3. Medi canammma““mmw
conpound according to 5 claim1, as wekig-as usual phatnecoltogtcat| y*

acceptable carrier or adjuvant materials. 4. Use of conpounds accordi ng
to claim1 for thétnpvhpahalebn Bf anédRtaheve stherabdne tgeememtamings) ci um

met abol i sm di st ur pRACESssibly saponifies the resultant tetraesters to
diesters or acids of general formula I.

Y 3. Medicaments containing a compound according to
5 claim 1, as well as usual pharmacologically acceptable

carrier or adjuvant materials.

4., Use of compounds according to claim 1 for the
preparation of medicaments for the treatment of calcium
metabolism disturbances. '



