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the product is pr epar ed by recrystalli zat i on- from et hanol /water. Anal. =X
"" ﬁa:g CSi3 f&&mm H2 C 34 913 n w§h ?a?dratedl\iimm%mﬂn]i chloFr%g ggd ethi'act?ég 61; -
et solvent gives the crude product which is chrgmato~ “*

oct ahydr ogrhptdrte rmdmmea ﬁel hwwmdae—r vHdipt@emontta SThig NehtdNalsi ydrbi248 ed

. Genpounrd.. eMls. cont ai ni ng conpounds of the present inven- ton, such as t he & &
“acetyl am de. of oct ahydr o- 1- pyri di ne- 6, 6-di phosphonic acid, is al so prepared *E

"Per ki Tt @TSI)—mé&éd’ ﬂse(lrﬂéb)wn ey
'|rrcorp=oratlw herein by reference in its entirety. Therefore, to a (err)

. sat ur at edsurimoer #ivAd10h PO is depaertin 2% saline sustl thali thefinplsbiventgtive i<1P0eg PO&mL, Dr yi ng

--serumdsot ;hg@méq?ﬁlma ibRedbr ggiaaesmel- B)q iy L orﬁtbres)r 2l PesCar #a H@bbdﬂﬂsed&;aﬂ&l
Iyphosp ﬁ agesw nal%:%ra o :egb Water, ta tion to
0 t fo
osphoroti% e@ §’ sr?!ﬁ; Sheikhertes ‘H el VSt T i es,
Madi son, Wﬁdmam n 371 In a pe For m of appr oxi mate 0.1 8% cal ci um
and 0.522% phosphorous. The diets cont ain all the essenti al VI tam ns and
m neral s d for the rat, with the exception of cal ciumand 25

evaporated to yield 200 ng of desired product. 31p NVR (D20) 24.8, 24.1.
13C NVR (D20) 70.969, 45  70.045 Eplighd 5146 796, 43.927, 41.115, 36.022,
34.133, 23.903, 20.450 (quatemary not det ect ed). An anal ytical sanple of

o= -
% /

oct ahydr o Hor hydugenated bﬁesf hlbs't!ﬁm?mﬁ ®roggdugs edAgsoribadi Bereinbeforsr te piridendialyy an ,;
anal ogdus® @yﬁ‘f’ﬂ‘@%ﬁ'ﬂ jphgsehes acide equr e st art i ng with the appropriate iodide =

by a sim _ple reaction,s )gié@géﬁ%geen acetyl chloride and

oct ahy'd roﬁ‘%ﬁ%ﬁ%— SHAB nic acid. Exanple 4 55 Synthesis of

Cct ahydr 0- trhe 2ufifolilis ARy evalfatédl iR KRS BIAG Rdsfortk irflibiticny dte& Yy an Qhimbl RodsIUlSibrh t Ut ed

or unsubsknosvntaemeomca mdeﬁepyedﬁm')‘h@thoaeldh b@s;ahpm l&s of dhispoadalickyst&n may
BT e e

' m hx

A ze(dJchatiﬁn ;evélml the @&dettive!bohe Attivibd

sol utlzgn ?imgtg@lsopenten- opyridine (1 mmol) in 2 m of THF (anhydrous) is

added a d 3 m solution of lithiumdiisopropyl amde (2 mmol).

After st | r I’Llowgalf.‘.lwn aiglowrpinsghesustietd) ed areghespared lsyl TeklodpeTestlicre gHakar iedustries,

d| et hyl chMagignptfisgeRiin B761 in 5 ngliebforp of gpproginpately 9. @“’q "é@ os up-dhet i on
/st re& brots, éﬁeaaaax:m";agmmm" ?i D P 97273

514 Bl (erreTH I’nQﬁlﬂinIe&ﬁQﬁ Bie@ bol/Ine et cm%eﬁﬂdﬁml’e oseoqmelmctom M-

and conce ﬁ? E)" lsrfft(% .\ solfticps ¢ figred freyg @ i+ WheEmn Flerciepesifat o-
gr apheg tgp%purl f%g @ E’rﬁgg’[ hyl di hydropyri ndi ne-7, 7-di phosphonat e.
Thi s mat eb) BbseiSs glargl| DegimPravadlird hen hydrogenat ed by essentlal ly the sane
procedur es descrlbed herelnbefor ield octah

dr o1- ri § t&:teﬁggrgr one re tency are prepared for subcu-

Py ln gﬁq %%%b HCI Dose solution cal-

(err) sk0 cuab k%&éﬁ} Hdidehnda eg e?ﬂ, NHgaraieRPs HaGsmar e
eval uat ed mahnanwrog/kgo(h@yrvea Dthau tmrlequuids toi rtag B/Rg. otcentcat) o reabase:imnrmlsmgmelel

system kn%&?”fﬁ oy '§' ‘%:E@' tem% qf '"'E the gﬂﬁkﬂé"?eneral
of 1t bl s (A R BT R cn il
Ti ssue;oReﬁxe:azemhmGosaaa?as bod htd’ﬂe 5 Raualy ba%la el sc

M neral El ectraol yte Metab. 5 296 303 (1981), the discl osures of V\:hl ch are

incorporaf"é#’—lﬁﬁei n by ref- erence- The basic biochem cal concept of the-

TPTX syst en n stubfsdthdid WidteOrhts WoBhiRAH mffamaﬁéw 501160 JRRErd BibatlEEsbidede 1 N

phosphor ousonldag el of fow R IR AR LS Abighel COMEIaF 100, all B alRGhésRefized With Nd-1 T 1 ed

g anal yt [ calsétq (Keﬁﬁﬂeﬂ-&dra o €49 ragmiaBrs toUM;ers@achWranendamerrhhdtfro (nSheyretro-échit mi cal

| ot B T R S

;; or approx I-Me&’néd a&énﬁ (Btal défiiml calcitrh = 8AImg/dh @ ewtabamsstm Grotigs|cbrigrigiflg shdndugh

4 #4 \\hat namaﬁpértgemPager and refi Itered t hrough a 0.

§ 30 (b)%%Dosg"
¥ tested fOztu se sgﬁz‘
§ taneous i BjigcA es)gauﬁe S9% nvedieria|usabtb |aae|maerwmgd tagitting rigia apdeft ddbe sitesi lyN@ﬁH

| material- in ng/kg (body weight) that corresponds to ng P/kg.

ml\/btrlcele fllter

e e c.szﬁg}%:mfﬁgmﬁ%

Nskin Meﬁa

% to be
i 1 16red) A R 2 eighbd

d/ HCHay 8)grimals; are ghanged te deianiz: dlstill h
mss 0F pORAMCh ACEHoBTE BT e &ﬁfswdhp%ﬁf%ﬂweamﬁéﬂ e °81'"9vg°“9 °

Concentrations -are based on dosing 0.2 *mi/ 00 grans of body weight.

Typically, all conpounds are adm nistered at 0.01, O. 1 and 1.0 ny P/ kg/ day
_ 10

by o
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f days in order to determne the |owest effective dose. ("LED).. Were
sary the test is repeat- ed, whereby the animals are adm nistered with
g+ ED in order to refine the determn tlgﬁéof LED. Ad- 40 justments in
de on a daily basis. (c)

als In this study 50 nal e Wster rats wei ghi ng approxi mat el y 150- 160
s are thyropar at h>|/r0| dectom zed 45 surg |caI(I by the breeder (Charles
--r Br eéggjuaﬂg Llég %&q?:p cacauyne?: l'?r Nova §ﬁ)§; az?aql% %ﬂ Y‘gﬁg{i@oﬁeﬁq‘ all ra s Ph
$hended yeRBRbanMididitel With Bovi tarb8lsky at & p-1e b
t utPn g;anerof Begig wbighat Blaak sérmhhd‘lﬁr tbtatbamﬁ ahigeadycaleiong ||srrmaem threfeahd Bne'?hada t he

ca c y osp orous (.1 8% .22
oo e R i i B e f&?ﬁf"i%ﬁ el
t el bott | @Ba- palmé Efinds b a OW g6 bidRIs8 dGibrmin@l br by ar €

ghed @veld ar l)gpieadwgvsabdt-dwaboslyaeswtanest heti zed W|th Ket a- err) (Ket am ne

lﬂ

Hydr ot Ofs'e@%" i %ﬁ'&a & A 5'%?%‘"159'“““9& B EPlavRenc BEVH o

he retro-sQul E' ohe neaﬁﬁb@‘éu A
us ng F| anen Afttﬁtffé Fratévh csma Ipﬂﬁ: ok te@fend\b\lﬁhl ?p C.l :%iﬁ ktmtals
Andly 15 pAtreatedhwith privphg Isnh tef @9\5 atrise in 596@ bemﬂevetraéereﬂmmhdtsv@dwlﬁqhomesme
o o i e T e e e S e e

(t«pt al serpummqihmatem BEtﬁ) v sddlf théabdhep'bsas gotich inkibitioh Ubteneyr muasesmaqvememng Si X

anj- nal s ﬁe s Epﬂmeg@vthew t%ttqdeﬁtes’remrtqd "t:hele\*yafge gatasin é?%ﬂerﬁh Wetawh"e
coppoutte SR e RS R

S\TO’ utions ﬂ%f‘rearibm 6n & @il ss%otﬁ:@ﬂmﬁ.h&FHofBﬁEEés gr amns
of1body wei ght subcutaneously in the vents! skin flap mhere the h|nd | eg
megt s- Jte torso. All_rats are weighed Fah@idosed daily. A 25 gauge 5/8"
needl e”i s used to adm nister dowstEmtive@nmisonie)dght and |eft dose sites
da(l y. On day 8, ani_imphdsphenate Chaggad t 0 dei oTAX q»ng%)stl |l ed water via
water bottles. On dayis@cahydroradyfinde-8,6f0pst €d ¢4 65 the afternoon at
ap)roxgonatel y 4:00 PnMhetdOdthRydrol Opydhdielasdtyprnpotreat ment is given. In the

nmofning a 800 10 (er ipjhydro-15ftAdide3s, 8¢ BL (erry sanple of whole blood is -
collected fromeach fgfanjddinddncdb® ner (B- D#HP60) serum separater tubes for

sefumtotal and ioniz&g,. ggbps)um (FAA or Novay£+7). I mrediately follow ng
bl pod gol I ection all. Ef_(at,ﬁ are weighed and in get ed with bovin parathyroid
hoy none subcut aneousl)g,Dﬁt a rate of 35 ug PH& per 100" grans of body _
wet ght. .Bl ood sanpl i J ng total and -ionized gal ciumis repeated three and
ong half hours 5. pQ T \ ?‘ - and post-PTH total and

i ohi zegh cal ci uns fr oAFEhe-E : - anal yzed for-
si gni fi cance conpar e(ﬂ"t“&?W%ﬂ‘"ﬁr‘i‘@his ﬁ‘t‘F‘@l‘?s“l‘i‘m ng Student's t-test,
andl ysi s of variance, =&RBPUAES theRessent ipveptioRet r i c equi val ents. The post m nus
pr €- change and %chaﬁb%haa?‘é'ha#%tél'@t’erm ned on cal ciumlevels and pre-drug
VS/| posts drug body wei2hfhamine prapane-1-hygiieey-1hhRi ol ogi cal effect of the PTH .
%}{al | enge is a rise iRBhdicwramethemd i um | evel , with peak activity ob- served
atjthree to four houM‘sAc@pmdlstl@eﬂtoN@ﬁ@téntand dietary controls of cal cium
me{ abol i sm are m ni - 3% &Y ipyyed PALF2PX nodel ,. an observed increase in serum
calcius | evel is predBféablPipgeristalr esult of resorp- tion of bone material.
Si pce pol yphosphonat &5A campdunddis¢iesad ibEPO Patsrd Apricadien Ryblichtione naterials, the .
an{mal s pretreated wiNoh18p6623;pivbishphtugest® 188%ow a rise in serum cal cium | evel
after PTH chall enge which is less 15 than that found in control aninals
whi ch ssaveEdamelebtreated with saline vehicle instead. The | owest dose at
which the ol yphosphonate is capabl e of inhibiting bone resorption,
ev| denced %y"aﬂé'e'creased rise in serurrr calciumupon PTH chall enge | s a
measur e of Mcobnmdsesevqmatemfprmmwpmqrew jort ipfiad ﬂ@ﬂd mhefa' i %g;g e E@

Rt | ve

 oun BT R B iif‘atfl‘é%}i@mtr’ﬁ& B o el

dat a idncd.abl € L Show TN whil e. 20 t he dlphosphonlc acid conpounds of
B, present |nvent|on are potent bone resorption inhibiting agents, there

cl 8%ely related cyclic di phosphonic acid compounds which are chemically
imlar that ei- ther do not inhibit bone resorptlon or are nuch | ess
i nhi bitors of bone resorptlon Table 1
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25 Lowest Effective (Antiresorptive) Dose D phosphanate Conpound-
TPTX (rrg P/'kg) cis-Cctahydro-1-pyrndint-6,6-DP* 0.01 30

N- Met hyl Cctahydro-1 -pyrindi ne- Di hydro 1- pyrindi ne-6, (err)
N Hexahydei ndan-2, (err) %960197551}361” 2-(err)

0. %/3 , - (err) 1.0 APD2)-
a2 e:r)’:;rs-' d' e R ' 1.0 Azacycl opent ane-2, (err)
N 40 N %‘ﬁ-m—ae at the highest dose |evel tested.. - Corrpound of the
present An 'm ntion. 1) et hane 1- hydroxy-1, 1-DP 2) 3- a'rri no
propane droxg7 dr chl oronmet hane DP 4) A tonppound dj scl osed in -
rmo

U S. Pa @aleSpragye Dayigy raty{Charles. iver Breeding Labora ® o _
Pl oger %Léﬁ % ag%@'ifﬁﬁﬁb?s ,ﬁ%?,ﬂes w‘“*,ﬁ{}ﬁﬁ.ﬂﬁafm.? i i—rtAéa g i cation
No. 189 cobigtising

pAttgalp ] Orbday 1 SN agailrmdgy |7ail ﬁwrrﬁﬂmmbivewtad mtrathteneab npounds
ar e eval(if5t inectiongt Calpein/ (1 solstisn @ tr&%’esah splewn'ctqwm% WO% dbh‘"ﬁ ighta Pp gan | on

HQPQEOT :@:Q)%ﬂ&e@g{?ﬁd ELW sec?ﬁ'gmkgz%sr%aera Wncr pLFes o ar S s;;l:)i‘g’g'fa syst em

8l ., Calcrf T| ssue Int., 35, 87 99 (.1983); and

S henk ) ‘ S the i,.scl osures
of Icn,;érf:%:%r/sr 'eratéfao.zréré. g b o gl %‘t‘%ﬁ;‘i 5‘%:; il
‘Mat eri almreamm Bydeatio nnna bQivd mat riat in vrmaytwagrt at arpes n Pg@ns) nmal e
Spr agu queﬁmf@#'

rival .

; aé& § 0521%030 Bpode aesmgmwammp d with
thei jp m?is‘tt% i Ariitay s B Pty ATt foed
vidighttomads dP @ ddilpElsY | NY wat er tum Fe

andorrt y aI I ocat ed into treat rrent or cont rol groups corrprr si ng seven
ar nal s NserposyTissye Proggssipg gndiHiiomorohigaety on day 7 al |l aninals are given an
' “t raper i ppgAd af(er {hE’ )5th E&anfét a%inal%lecs%brﬁcéd]bﬁ)lﬁ Q\LdrHoEcP lematRd0 figikd NE
sol ut i onfe dikedsdl fRb akd pladad inl 70 trgr cmel tigrbts dehydratedary gr ethdndkdiutidm el s
are gi vanhembedded in mpthy methacrist MM@L&@MM in
0. 0% sall e STMTEr ey v i w beR < 1B PO, e groounds
| abedy aGhfs¥ilareal’s el QiSmicbbotd0S i ng
Proc edursﬁdeAEinr evalualﬁdnlwutﬂ (al mttantmm; In&geAﬁHI)eqfré’(Cﬂﬁbn gerlnsirubmst mneoshg bom ie€hi on i n

b

0. 9% nordml‘-‘"t§a¢ P'ﬁ%"‘?&h@fm@‘l% fMetgphyeeahirqbgeulgr boge cp Ng%rgﬁddi e regin beDose
sol uti orf Zit’k,%ﬁﬁ?i dtﬁ?%g'@a?é%“&‘ﬂﬁ e dampicry! Eg’;. Sgﬁ}iﬁéﬁi "Cg Rged on
nol eggul anp arat he active mat (‘bs y wei ght)
that cor r&attsnnadsralumro dtgis nade gt paatnemnantamoa-pbraseldc amlysls)eﬁ vagarge 2nd1l / 100 ¢
body wei GBH'F tto “t”“'ﬁ?g l§ 'ysagﬁca ﬁqcr@o;%% G%E'f""G" 3ls. Oikse, 1- 0 and
0 ny ff "% ?Igz )F LE @gna% comp mlg ﬁ kg/ day
are ko erScidik mb@t bR edi®@Eblel2l hm ¢ decrenments down to 0 001 kg/ day.
Adj ust nents in dosage based on changes I n body weight are nade on a daily
basis. Necropsy. Tissue Processing afebed st onor phonet ry .25 On day 8
after~the start of dosi ngtowestiEfediveribrticesaptive)Paga-iStheoied by | P over dose of
\pent &varbitol . Tibias Schenk
Diphosphonate Compound LED {mg/P/kg)
. EHDPY 1.0
_ APD? 0.1
50 ClaMDPY - 1.0
: Cis-octahydro-1-pyrindine-6,6-DP* 0.01
Hexahydroindan-2,2-DP* 1.0
indan-2,2-DP* : 1.0

55

* = Compound of the present invention.
1) ethane-1-hydroxy-1,1-DP
2) 3-amino propane-1-hydroxy-1,1-DP
80 3) dichloromethane DP
4) A compound disclosed in EPO Patent Application Publication
No. 189 662; pubhshed August 8, 19886,
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i ssected free and placed in 70% et hyl al cohol. One tibia is.dehydrated
1 ated et hanol sol utions and enbedded in methyl methacrylate as .
Jeggri bed in-Schenk, Methods of Calgpdpegsihisgsue Preparation (G R Dickson,
Edg#or; El sevier Science: Publ., The Netherlands; 1984), the discl osures of
MIeh are in- corporated herein by reference in their entirety. The tibia
“Sgbect i opeghdeangi tudinal Iy through the meta- 30 physeal area. Specinens
g st ai ned_on one surface with silver nitrate and nmounted on m croscope
tes for G@piasars Rpagd bhcoaveQirmsiimietieds. ¢omadied Aefalloysier  ( Canbr i dge

Bt rugrents, Inc.) using both incan- descent and ultraviolet illum nation.
gaphyseal trabecul ar Bbgrediemontent is neasured Mgpéritapsiegi on be- tween the
gor escent | abel and t Ge-Qutabydrdi1-piriedine:6,650@r essegs @smg@r cent of total area
(bpne + marrow). Epi physash growm h plate wi dth igsgptai ned as the nmean
vajue 10f 10 equal | y- spasedunmiBapes@@ENt S across 35gg he section. Statistical
hl uation of data is nade using paranetric and non-paranmetric anal ysis of

variance artte Wdve oxRaes ddiiisterddBrii Sicel AAilykSd emERHAuBstahiialy ledlido©Rhd PMsorption
sipni fi caf F@f}?ﬂéu%@mmmmateln 7¢ bilogrems affictedwithsteddoesiSclirailak resingd @le ddtaied des

d f A st -pysiadine£.6-B9 in 1 iabgve descriteg qepsules isnisplaned with Prshybowe st
e? _ th1i§)\r/e§ %ﬁﬁgagﬁgﬁﬁg v Ctagh@\% _'J‘If’l“:'b%?}’e'ggﬁz?ryg‘ﬁ & %ﬂ?‘%?qc@ ORI 8L o >

tept ed, as determ ned by the 40 Schenk nodel, are provided in Table 2.
Tabl e 2 LE%%EBeSEffective (Antiresorptive) Dose - Schenk 45

Schenkoe Di ph‘Qﬁ&?Q’Q ﬁieﬁar@émgﬁ&@ﬂiona! methods, fowulit%%% ftgﬂg\%: Pl'kg) (err)

D G s-octahydro- 1- py odir . ndan- 2, (err)
| ndan- 2, (err) -2 10— _Con¥é 8 _the present
jvengs on. 1) et hane- 1 THPEPBREYIO-1-prripgine$6-8E o i /fagPefPane- 1- hydr oxy- 1, 1

- Ladlosesy i ch| or onet hane DP*4) A conpound’ di scl osed in
O Patent Application PasD i cation No. 189 662; plished- August 6, 1986.
12 EP 0 273 514 BY=agogsiimstearate Cansil es are grepared by conventi onal
ho®&, conprised as follows: |ngredient My per

Capsul e O Shdatondiaties -admipiytered dialewide BaillPRr 6 mARthd AbstHR) redudd Kdde resorption in
5. 60 10 2 patient weighing approximately 70 kiRguding piflictadiwiih Pagetisfdigbase. Similar resuits are obtaingd 90

The abov wﬁ,ﬁ@@%ﬁ%ﬁfﬁ i ?f‘%?s%g‘s{d{ cripag fablets s replageg with gctahydro-1-
. ~y s ~1= ding- s == -/, . ] ind-
st R e e R R P v
Ki|l ogr ansof #fe$d diphpsrtionsitet dompamdsopor osi s. Sim lar results are obtal ned when
cifjs-octa - 1-pyrindi ne-6,6-DP in.the above described capsules is

r gpl acedr‘%mxg'{nﬁ&éct ahydro-2- 15 pyri ndi ne-6, 6- DP; or

NHrret A1 - o cfeataptel satbngats praplirdtoyGofrediBial Methdts RBRY fmﬁnﬁ&tphﬁﬂogib’al 3GiRERIAG ©

sdlt or &7 mgfP otidis-octahyioiipyindoerd 6OPcaivstedagl = 7Exanpl e 8 20 Tabl et s
arle prep eiﬁgqugme fop b IS Jesuls BrepRipaRble Rllevtiongnf ngpealcerig lmplient

I\/ii per_tabl et ag g Y %R no- oct ahydr o- 1- pyri ndi ne- 6, 6- DP
g“f (a¥ nmE@nolk a¢t ose 40" Starch '
2.5 -

Patients weighing approximately 70 kilograms who are clinically diagnosed as suffering from hypercal-

cemia of malignancy are administered 0.7 mg P of cis-octahydro-1-pyrindine-6,6-diphosphonate, or its

50 pharmaceutically acceptable sait or ester, by a 2-% hour intravenous infusion one time daily for 4 days.
This treatment resuits in an appeciable alleviation of the hypercalcemia of malignancy.

Claims

55 1. Nitrogen-containing, saturated bicyclic cyclopentane ring-containing diphosphonic acids, and the
pharmaceuticallyacceptable salts and esters thereof, having the general structure:




Fl um stearate 1 30 The above tablets adm ni-stered

twice daily for 6 nonths substantially reduce bone resorption in a

it wei ghi ng approxi mately 70 ki gpgreassi4Bf|icted with Pagers disease.

Hi@hr results are obtained with 4-am no-octahydro-1-pyrindine-6,6-DP in
“above described tablets is replaced with octahydro-1- 35

p'y i ne-6 E8mBEz octahydro-1-pyrindi ne-6, 6- DP,

oct'adro 1-pyrindine-7,7-DP; octahydro-1-pyrind-. ine-5,5-DP; or

N- meghy| - oct %WP&E‘@PWFFM|%B®O@I 1fthodg COBPriERYAE S UL | Cal | y acceptabl e
salt @or gster of these diphosphonate conpounds. Exanple 9 40 I nj ect abl e

Ul ons are prepar ed bylngredienent i onal net hods usiMepenCapsuld  of

phys_I ogi cal -sal i ne sol uCis-Ontalzyral-16yrihdings,RDBf 25 (as mgP)

ci s- gct ahydr o- 1- pyri ndi nestéareto- DP,  adj usted to pH 858 4. One injection, one
timeg dauby for 4 days, rewiummuw@rem abl e all egp@ti on of hypercal cem' a
il 1 g- nancy in patients wel ghing approximately /70 kiTograns. Exanple 10
2Nt s wei ghé Bgvé pipedesi dafinRleled bRallKivico g4iip a3 swmhaﬁwstedt.hnmirémbd Bonél reagrpten ed

f f eri nig afpatignt caapromrca@eu [:Y Wgraml owr@@n&mﬂgv@nl@@r@oml P

laced with octahydro-2-
s-ast ?" ‘E%
rceut i %ﬂc{ﬂh eg @ﬁfﬁf@?@%ﬂo? 8y call rﬁ ?cce éanb(ljeuséalt or
5ion one tine daily for 4 days. Th|s treatrrent results i'n an appeci abl e
i at i onExamoleBe hypercal cenia of malignancy. Cains 1.

NIt rpgeme contrgy, Ol Qgpregﬁ&b%%ngg}t]lmapﬁ{&llod fofn 4:&%@?&1&@5 ri ng-contai ni ng

ar I'TB.CGU I ca

- dlphosphonlc acl ds yacceptable salts and esters

R0273514B1

: y pri sed as
fol | pws:2s | ngr edi ent ‘ '"°' 2 d’“'"py""d’“e'ss'% p@F‘%&Efﬁl e -
G s- et ahydr o- 1- pyri ndi ne'-€’6t°?5a DP 25 (as mgP) St*8rch
55. 6D 10 tarch  Sodi um | auryl sul f a@8 : 2. 90
The pbove capsul es admi mMﬂPWS*ﬁaﬁﬂeLv twice dailyifor 6 months

ci s- pct ahyda: eansm nghlmjam@m@aielv mknogramwﬂuamm Peget's disdass Swgseﬁueesaw chtained

repl pced w E‘ g_gﬁqgﬁ" rcg y;;g;:hne- g]@ ogah Wd ets__l[s7|:epleceg gtvaﬂl'? octahydro-1-
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55 pharmaceuticallyacceptable salts and esters thereof, having the general structure:

e

T




Exanpl e 9 40 I nj ectabl e solutions are prepared by conventional nethg
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a dr erephy N rgup aopgistingygt s SOHTEHD ela8et ed !
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oct ahydr o- 2- pyri ndi ne- 5, 5-di phosnlc aqi ds; ,un¥uBstituted or substituted
oct ahydr o- 1- pyri ndi ne-6, 6- 20 [ 'c aci ds; unsubstituted or
substituted octahydro-2- pyﬁlrld.l- : lgg acids; .unsub- stituted
or substituted octahydro- 1% pyr| 7- W phosphoﬁi c acids; unsubstituted
or suypstituted oc- tahydro-2-pyri A di phosphoni ¢ aci ds and the
pharmaceutical | y-acceptabl e salts iand est eAs thereof. 3. Cct ahydro
pyri ndi-ne di phosphonit acids, and t{ue phar mageuti cal | y-acceptabl e salts and
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aci ds, sHetheaenos 8YEWeS having the general structure: 30 -
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t her eOf W\Octabyd sb&lﬁk%@s 2@ frle )pharmaceutically-acceptable salts and es-
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ugg of B GmPpus f PheRtanedrs-pritdinsiéssfithosphaniceasiddsalt sm lesteroac- est er
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worin m und n und m + n ganze Zahlen von 0 bis 5 sind; p eine ganze Zahl von O bis 2 ist; jeder Rest A un-
abhangig voneinander aus der aus Wasserstoff, Alkyl mit 1 bis 6 Kohlenstoffatomen -OR3, -CO2R3,

-020R3, -NR3;, -N(R3)C(O)R3, -C(O)N(R2)2, Halogen, -C{O)R3, Phenyl, Benzyi, Nitro und Kombinatio-
nen hievon bestehenden Gruppe ausgewdhit ist; R2 fir Wasserstoff, Alkyl mit 1 bis 6 Kohlenstoffato-
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so die pharmazeutsch annehnbaren Sal ze und die Ester hievon, nit der
ald genei nen Fornel (err) (err) 55 ° (err)

(err) 60 . EPO 2t®5149BMWorin mund n und m+ n ganze
Zahlen von 0 bis 5 sind; p elne ganze Zahl von 0 bis-2 ist; jeder Rest R
un=-abhangi g vonei nander aus der .-aus Wasserstoff, Alkyl mt 1 bis 6

KOR ensingd, Rat(0NBHany 6383 Ber PR RBund 1404 Fa3: Rauhﬁﬁa?gxgv&l(eﬁgadg(& e} aus WasebMN( R3) 2,
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best ehende ﬁ“f@ enj bizyklisghen ﬁaﬁopws@ee etbaﬂ?nde ' fphmf)aura_n- bis 6
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Cct akydro- pyr|n In-5 dip osphonsauren unsu st tU|erten oder 1
substituierten Cct ahydro 2-pyrindin-5, 5-di ph sauren; unsubstituierten -
oder substituierten COctahydro- ; S sphonsaur en,
unsubstitui erten oder substit wWAr o- 2- pyri n- N
di n26, 6- di phosphonsauren;gh IStitgi RO WBLUbstitui erten ‘

Cct ahydro- 1- pyrindi n-7, 7- di phosR saurerl3, insubsti tui erten oder
substituierten Cbtahydro 2-pyrin@in-7,7-4 phosphonsauren; und den

phar mazeuti sch annehnbaren Sal zed und Est gm hi evon best ehenden G uppe. 3.
Cct ahydr opyri ndi ndi phosphonsaure 2 die ph mazeutlsch annehnbaren Sal ze und

Ester hi evon, nach Anspruch 2 gf‘ﬂ‘ aus substituierten oder
unsubst Lgstgﬁ‘; w& st rﬁj"n yd’ﬁﬂ'ﬂi"ﬁﬁﬁ”é"ﬁ?ﬂi?f?ﬁﬁf‘f"éﬁ de9eFRiZ83| zen und
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Gct ahydr o- 2- pyri ndi n- 6, 6- di phspho (f@@"&&l zen und Estem hi evon mt

der aligeneinen Fornel: 30 (ekr atfMmenden. G uppe. 4.

COct ahydr opyri ndi ndi phosphons d i sch annehnbaren Sal ze und 3
Est & hi evon 40 nach . Anspfuchl’g, wor| n [teder Rest (err) unabhangig

vonei nander aus der aus sersBoff mt bi s 6 4

Kohl ensb%leh?i‘ﬂ e | und H drox bestehenden etV\l/g Lt ist; und
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5. ta Qoﬁlttoﬁh‘rf I- A ERAPp6 Rusg arnmem W&sGétstoft,
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_ 5. Oktahydro-1-pyrindin-6, G-dlphospbt@pqu’en, die pharmazeutisch annehmbaren Saize t(qgrgs}er
_5c (errePRrE e RIgPTAN TP  Rest (err) unabhangi g voneinander aus der aus
WasgBrstoff, Alkyl mit 1 bis 6Kohle toffat?,lg 5 nmen, -OR3, -ORR3, -
~g2CR3, -NR32, -N(R3)C(O Rs,¢=- C(Oyt gen -C(O)RS, Phenyl , Benzyl,

Ni t ro und deren Konbi nati gng ey ﬁ ausgeWAhI t ist; R2 for
erstoff Al kyl mit 1RbTs\E Kokhe offatgﬁe 2 R3C(O -, Phenyl oder’ 5
Ben steht und jeder Rest R3 unabhand g vonei nander aus

{
r2 R}

worin jeder Rest R! unabhangig vonemander aus- der aus Wasserstoff, Alkyl mit 1 bis 6 Kohlenstoﬁata—- : 5
55  men, -OR3, -CO2R3, -02CR3, -NR2;, -N(R3)C(O)R3, -C(OIN(R3)2, Halogen, -C(O)R3, Phenyl, Benzyi,
Nitro und deren Kombinationen bestehenden Gruppe ausgewshlt ist; R2 fir Wasserstoff, Alkyl mit 1 bis 6 :
Kohlenstoffatomen, R3C(Q)-, Phenyl oder Benzyl steht; und jeder Rest R3 unabhangig voneinander aus
der aus Wasserstoff und Alkyl mit 1 bis 3 Kohlenstoffatomen bestehenden Gruppe ausgewahit ist.
6. Octahydro-1-pyrindin-6, 6-d|phosphonsauren, die pharmazeutisch annehmbaren Saize und Ester ;
60  hievon, nach Anspruch 5, worin jeder Rest R! unabhingig voneinander aus der aus Wasserstoff, Alkyl £
mit 1 bis 6 Kohienstoffatomen, -NR32 und Hydroxy besteheriden Gruppe ausgewdhit ist; und R? fur Was- 3
serstoff, Alkyl mit 1 bis 6 Kohlenstoffatomen oder R3C(O)- steht.
7. Octahydro-1-pyrindin-6,6- dtphosphonsauren, die pharmazeutisch annehmbaren Saize und Ester i
hievon, nach Anspruch 6, worin jeder Rest RI unabhangxg voneinander aus der aus Wasserstoff, Me-




r aus Wasserstoff und Alkyl mt 1 bis 3 Kohl enstoffatonmen bestehenden
Fuppe’ ausgewahit ist 6. Cctahydro-1-pyrindin-6,6-di phosphonsauren, die
nar mazeuti seh annehnbaren Sal.ze und 5st r 60 hievon, nach Anspruch 5,
orin jeder Rest RL unabhangi g 5ORéMH ﬁcér aus der aus Wasserstoff, Alkyl
c Mt 1 bis 6 Kohlenstoffatonen, -NR32 und Hydroxy bestehenden G uppe
¢gewahft ist; und R2 for Was- serstoff, AIkyl mt 1 bis 6
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§ict ahyds. oiartga'r 51{'%2.%%%- pleric %ﬁﬁﬁﬁﬁ%ﬁg&g@%ﬁmm@tm B@RBAZR Walz8 GlAa arehr nbar en
fal ze hisvoh, fech dnsphdein 7, eveam upGBI WSS gstteleuten. wori n j edér Rest R1 unabhangig
$ ortei nafdee VatiadungcisRmahyie teyrisding f-diphgaahorsdury, gie phanmazeutisch sgpgimbaren Ep (0 273
514 BV Fine pentiebanNER. #mgrgsgy%%as st ehenden Gruppe ausgewahlt ist; und
R2 aus (k?binﬁ@iﬁhe%&ﬂeﬁi&ééﬁé Menb& bildH stidkireknkitidel,| eilee ghatignd dryRHaDEyRUSgewahl t

i st; 8. pddtang gteddep PiphasglionsdGreCeints Shlzes pden pisesiisters nadiiAespolehit ad eut i sch

"anﬂﬂahanE'EﬁnS V%{H‘%ﬁ;?%?e@ns}b:&fﬁ’ﬂmu nach Anspruch 7, worin Rl und R2

'V\ass_er SEa? ii"ﬁ@-z@é l? ingme Menge i'ne'igg %p%n&%ﬂspﬁén%ﬁu@%ﬂ@ﬁz@é 3der ei- .

- pyr i ndhds-ERteRnadhes@RGNmaUr e, di e pharmazeuti sch annehnbaren Sal ze und die
Est er hibegitan phdr@aze@jspieanpétenbanax Bréder.sche Zusanmenset zung, unfassend: (a) eine

o S o B U T ARl AR LGN ASALLL Ot e,
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egpngaymiagspnd
bi zykl i Efbs EstbR nadh AR ﬁ;}?ﬁpﬁdee'?le 3'??‘%?1’3?%" 8% nsaure,” el nes Sal zes

oder ei (bp&indnph@rmazemichanAdtabactrader. und 1 O (b) einen pharnmazeutisch

annehnb ¥ Epariazgfisehe ZesamnPgeizugz eifessendhe Zusa,rrme‘nsetzun%,d unf assend: (a)
ei fib si gheEres rsﬁém%h e R Y e P P SR PR PRI B PSS aur e,
ei nes S difn hzeBisch AMAdhnibale®Ti8genach Anspruch 3; und (b) einen

phar maz ¢4 Phawizedtische Zndssmensenmgenfassdri: 12. Pharmazeuti sche

Zu?sarrrref%egif'igeﬁi re YpksamA Mengesgings Oighygion! YN GSRIPPRBEE. RIBIGRAI%EE ner
Cctahyd bg)éiﬁg-nﬁx Qﬂbﬁg ﬁﬁé 'b‘gﬂgpﬁ@ nsaure, eines Saizes oder eines Esters
nach AnsfPhatiaeitistheduédmmensetzany, pitagsem@z eut | sch annehnbaren Trager. 13.

Phar maz & eine eitherezind aiisiame ddepgeeiner Paekyddrpyrindp@,6-diphgsplonsduree eig¢scPrlze® und
Wi H(Sar Qg‘;@ﬁ; %E‘gé""mﬁa@%ﬁ = Je- PYT i ndi n- 6, 6- di phosphonsaure,  ei nes

Sal zes ¢4l harRhiabisc SirmeRs&ing ihwkstiah 6, und (b) einen pharnmazeuti sch
annehnb) ene Sicmgeond dirksaniéhidenge Zaudis-GatdhpdreZ Lipwindired @ diposphgnsawrafares Sakl:  (a)

. ei | e85Ofe elnesEsiory P ggnde|
'(ejlcEsghflhﬁgg'iq"ﬁ’g?@?ﬁfﬁ%wgg{ﬁ%gﬁ%%g;ure, ei nes Sal zes 25 oder eines

- Est er spevaidicatittspr uch 7; und (b) ei nen pharmazeuti sch annehnbaren Trager.
15. Phar rrazeutéjpgqcsagp%gaagnen%et z_éjugg;s i.:f{”f %s%ennq: r’(a) ei gg@%&%hgtréwgnd
wirksang ! qeet ' 139 A e, es Sal zes
odgg eﬁeﬁgtgg%pg?@a%eﬁ%%e%ﬁ %‘if t;% ;a?at??\'a@w o gégz(% g’@l ngr)\‘ phar mazeut.i sch
~annehnbaren Trager. 16.,6 Phar zeutﬁsch?cﬁqs?mrensetzung, unfassend: (a)
~eine sichere und w rk;a“ERMa der 2'2-p '

ci s-Cctahydro-1 rindin-6,6-dip phonsaure, eynes Sal,; zes oder eines

en pharmazeut '

.Eskers nach Ansﬁ‘?ﬁ"b; und (b) ei NS ﬁfmehnbaren Tr ager.
Revendi cations 1. jAcides dip oni ques azot/gs, FQZ') cliques satures,
stes

cont enant un noyau c Ig@ nt Zme, E? gdp:ﬁﬂs | s/et e phar maceut i quenent
acceptables, ayant la ft b émgeneral e *su me: 40 (err) 45 S
(esg ) dans laquelle m et n, et m + n, sont des entiers de 0 & 5; p est un entier de 0 & 2; chacun des radicaux R, -
indépendamment des autres, est choisi dans Pensemble comprenant 'hydrogéne, les radicaux alkyle
ayant de 1 4 6 atomes de carbone, -OR3, -CO2R3, -O2CR3, -NR3z, -N(R3)C{O)RS, -C(O)N(R2)2, halogé-
ne, -C(O)R®, phényle, benzyle, nitro et leurs combinaisons; R2 est un hydrogéne, un rgdlcal alkyle ayant
de 1 A 6 atomes de carbone, R3C{Q)-, phényle et benzyle; chaque radical R3, mdepeng!amment des
55  autres, est choisi dans ensemble comprenant I'hydrogéne et les radicaux alkyle ayant de 1 a2 3 atomes de
carbone. .
2. Acides diphosphoniques azotés, bicycliques saturés, contenant un noyau cyclopentane, et leurs
sels et esters pharmacsutiquement acceptables, selon la revenditztio'nj, ol ledit composé est un acide
octahydropyrindinediphosphonique ou l'un de ses sels ou esters, choisi dans I'_ensemble comprenant les
g0 acides octahydro-1-pyrindine-5,5-diphosphoniques substitués ou non substitués; les acides pctghydro-
2-pyrindine-5,5-diphosphoniques substitués ou non substitués; les acides ot_:tahydro-}-pynndmg-e,s-
diphosphoniques substitués ou non substitués; les acides octahydro-z-pynnd|ne-6,6-d|ph.osphomques
substitués ou non substitués; les acides octahydro-1-pyrindine-7,7-diphosphoniques substitués ou non
substitués; les acides octahydro-2-pyrindine-7,7-diphosphoniques substitués ou non substitués, et
65 leurs sels et esters pharmaceutiquement acceptables. :
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(err) (err) 5o dans laquelle met n, et m+ n, sont des entiers de O
p.est «un entier de 0 a 2; chacun des radi caux R, independament des
autres,; est choisi dans |'ensenblBP c2@gFEieBant | ' hydrogene, |es radi caux
al kyl e ayant de 1 a 8 atonmes de carbone, -OR3, -002R3, -02CR3, -NR32, -~
-N(R3)C(0)R3, -C(O N(R3)2, halog- ne, -C(OR3, phenyle, benzyle, nitro
|'sur's condi Avities edidhydrbiyriitmbdighaspRdtitiue) @NRurs Wéls Etaditefsaphamatigutiquemyra Ritcepia- 1 a G5
at omes diescglon (Arevendi@BInG). choisjsivians lleasemble g les gtidag 9ctahydrdi1 cauiindiRG:6.6-
| ndepend’éﬂl?ﬂi?m"' dffessushiues ayigpn %’Bs"“‘é% feurs R & pSiéEs; AN 12 forkie PP WiBME N ant
'hy@rogene et |es radicaux al kyl e :ayant de 1f6 g atomes de carbone. 2.
AC|des di phosphoni ques azotds, biQycl i gu Be2, contenant un noyau *
cycl opentane, et leurs sels et W euthuenent accept abl es; saIOHr-ﬂ
| a revendi cation 1, oua | edi L -¢on ﬁf F
octahydropyrlndlnedlphosp nqu- o] # ses Sel2s ou esters, choisi dans
| " ensenbl e conprenant |les 60 aciM
oct ahydr o- 1- pyri ndi ne- 5, 5- di phospponi ques \substitues ou non substitues; |es
aci des octahydro- 2-pyrindine-5, 5!4i phosphbii ques ison substitueou non
substs tus; |es acides octahydro-B-pyrindi fe-6,6- di phosphoni ques
substi t g gs @cdidesogtakydiyStavtingine-6,6{diphosphonidues substitués.ou non substitués, leurs sels et es-
oct ahydrigs 23R/ W'%"%a'%s"d’?’ﬁﬁosphom ques substitues ou non substitues; |es
aci des octahydro- 1-pyrindi ne- 7, Z~di phogphoni ques substftues ou non
subs®i tues; | es acides octahygro-2-yy di -po H#. di phosphoni ques substitues
ou non substltuﬁs et 65 |euns sel$ -.‘ers pﬁarnaceuthuenent
acceptables. [- . N
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phar maceuti gtieeBBkhyaGHGRdiRdpisftBniques leOBurk el GVARRA Phatrabtiqlemérd @bdpts- dans
| ensenb Ib@s eelora emendicatibes, ob chiadessradicat Rilestdindgpdndgymentidhis metre8, cBeisi dansligsghroni ques

el ical ay. 1 R3p, et
Subst L CIEE S e SR 2t el
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P32 et cbmlea,caydehfmmlabﬁﬁ&éﬁsavamrl ndi ne- 6, 6- di phosphoni ques substitu6s ou
non substitu6s, leurs sets et es- ters, ayant ia formul e general e suivante:
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ayant deark Miydlagaib 06ERSdicA6: MDale B@Ede 18l6 carbork®, 00:R?, -O2CR3, -NR32,
oct ahydr—rdj(ni)cggmﬁm(@wmﬁhdogéh@s«p@w phéeyie, eenzweuits sﬁus @inbiggidoas; N2 est
phar it ce'm‘w% H1 radieal alikdagyamiidad a de Aot kengyle: ghghee: 35
’ P2 R ue raf mdépendamme des au reé |sidaaﬁ ensem eomp enant I’ hydrogene et les ra-
dlcaux alk le ayan de1a3 atomes de one:
12 dans Hhafd@diphb brﬁqﬁb@(etﬁéurs hwamﬁ&aﬁmeemiﬁsmawta&@ma- est
choi %I tdgt!ﬁsekbndmwmﬂbg%m?l 1P chaquearadical Reptd 4 ‘;nd erldeir;géne@esramb ﬂ%;« &m&fg’ggyet;ayant de
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" hydr Ogesigiasls, Eﬁ% 4 réve snbeb |éV Feom YRR %@%E&erggeﬁgﬁﬁﬁga@germ&tne
AC| des ocg aluy domaye& ami»l Mapympmm:rqwmosphwuue; ef edssselst et @stererpbarma-

pha_rggacé’ e ‘El'é Las bl es sn§l on |la revendi cation 5, ou chaque
radi cal - quaL?ﬁé? T oAl <8 crkRS Giltrs Sre- DI ©
conpr enan ant’lunn yail crpéntane, 08 Bunrda desCsals Xu esiteksy belondarevehdickdonli; @ 6 at ones de

car bone, GNR3Rcipient pha %em@ttaﬂzpf@%et un hydr.og~ne, un radical alkyle ayant
de lga 6 Ht GoFEROstAD PREmARSHIGU -. 7. Aci des octahydro-1 -
- pyrindi ne- 6, 6- di phosphoni ques, et teurs sets et esters pharnaceuthuenent
~acceptables, selon |a revendication 6, oui chaque radical RI,

|nd6pendarment des autres, est choisi dans Iensm
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i | ensenbl e conprenant |." hydrogene, |es radicaux nethyle et thyle. 8.

Aciles”oct ahydr o- 1- pyri ndi ne- 6, 6- di phosphoni ques, et leurs sets et esters
- phgg macout i quenent accept abl es, sel EBo'%a%‘ifd’ﬁi‘d' cation 7; o&t R et R2 sont
] e

(a) une guan

un un hydrogene. 9 . Le conpose aci
5= oct ahydro- 1- pyri ndi ne- 6, 6- di phosphoni que, et ses sels et esters pharna-

¥ t 110. . Co to
e AR Shurd) o o SO A0 RSB SOl

clique s@lmrqupuwmmmmbmmadawu. cycl opentane, ou run de ses sets ou

;Ltsagfg' Ol e L e o e ih et e G- L ARG AR

~~~~~~~ ~bjun exdiplehtl phénhéceuttquenibnt acceptable.

b 273 514118§0f(m§lﬂoamarmq§@muqqoepfemif-fenS| ve et efficace d' un acide
ahyd{oopyrjj g@a '?] F\@ﬁaﬁve ficsch SR e epehvde-Biptinecs Belpessrrun g
pndi cat i ex&di Beufiaite gdafp,égﬁar rraceutl guenent acceptable. 12.
303|t|on emmnﬁmnmmqmemmqmnmanammm une quantité& inoffensive
bf fi cace *d%'feﬁﬁﬂ gy m&ﬂen@ﬁev rosl-RyTins¥ne §§tdiphesqinsiquey dus -
5es-sel s ﬁéjﬁ Tcatlon 5, et b) un excipient
naceuth tue pw 03|t|on pharmaceut i que conprenant:
une quanta) ues nuaotﬂé emﬁﬂns!@ et efmch dfucecldémmaaxsi'cxﬂ‘epymraﬁyﬁd#pbosmcnlque. d'un

i ndi ne- 6m§§§ﬁ Hr PP éwe e de ses sels ou esters, selon la
endi gat i OS%) ALY iy -3 %fgﬁ 'ﬁar maceut i quenent acceptable. 14.

Dosi t1 on @ aﬁdr&saemé rrﬂw@sﬁ@aﬂa&fﬁa@na un bdde otRAydepBtinding-sisriphdspidhique dain
cace d' uge sagsatpouggeralsgion lgreivends anQilefne 6, 6- di phosphoni que, d'un de ses
ou est efPkun exgieptphpopaceutiqupmert afceRigtie7 et 15 (b) un exci pi ent
macgut i quenent acceptable. 15. Cbnp05|tion phar maceut i que commprenant:
june quantite inoffensive et efficace d' un acide

hydr o- 1- pyri ndi ne- 6, 6- di phosphoni que, d'un de ses-sels ou esters, selon
evendi cation 8, et (b) un excipient pharnmaceuti quenent acceptable. 20
Composi ti on pharnmaceuti que conprenant (a) une quantit6 inoffensive et
gcace d' un aci de octahydro-1 -pyrindi ne-6, 6-di phosphoni que, d'un de ses

ou esters, selon la revendication 9, et (b) un excipient
naceutiquenent-acpepfable. 25 30 35 40 45 50 55 60 65
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