12220937 RANI TI DI NE DERI VATI VES This invention relates to salts of a furan
derivative having action on histam ne receptors, to a process for the
preparation thereof, to phar maceutical -conpositions containing th @9037
their use in therapeut ics. ‘More particul aclypthe invention is confer ned .
- WwWith 5 salts of ranitidine formed with bi'snuth conpl exes of carboxyllc '
~acids. Ranitidine is the approved n fo LS [ (di rret hyl-am no) - P
met hyl | - 2- furanyl ] nmet hyI ] t hi o] ethﬁ—%&ﬂ*—% ! ro-1,1- ethenedi am ne™" .
which, together wt h siolo I |y acc | e sal. ts desc i bed and .
claimed in British P t"l'q’g%'étc"l"f‘l %hal 8a %saﬁ%aggfi% fupan éeéﬁﬁ% jve Yﬁ?gl n
British Patent Smmohl 6RtHigbaime 3&dEpl6fs,l o atp@oaéassreboaieCpi-éparaemt abl e

salts formed wit gani ¢, and - or c aci-ds.., Such salts i :
Tydr ochi of | des.  TRATRGEY G HRemens AL eBes Eiogs cintain fia ety #pd to thelr
al i phati ¢ nono- auel J.dl tioeapeulicsc Murdspautdbubsrlgcetientinesniohekd esneexthed with |

JEEES Mrrtmenrier e T
condi ti ons where t heﬂem.fsidane aldv &ihe aapproved oeme ifog Pgdﬁt—fl[ﬁﬁ-&éd.dnettylylamh)-
condi ti ons i ncl 9‘1205‘9%58@%??@5%91 eiﬁf%"ﬁﬁ“ﬁ}éi%'ﬂ"‘ug g_oi)liagl tis and

Zolllnger-Elllson S r omne yla'ctlcally
sur gi cal proceduﬂhﬁnedh@ﬂam vinieh r togetber with2its pfaaraxeiggmahn gaeeptahtet ory

-condi tions wheregdlitgl aid RRsk Lb%dengEv@daiﬁr&i@lmger?@lﬂaécmgatmn No .

pr epar ations, such as br snut citrate and anmmonium citrate, sqdium

b| smut hyl tartrat859861 d Referenas iededm impBribish Patand Seacifiestion th<Aaervss .
{gyent rat eqoﬁolw Ipﬂpspchoelé&mt)hacee%tabpé@awé FoirmdH RitRiiMEREeh BEnd BFRBALEN L.

ate, whi are, desc for e British Pharinaceutical
COdex 1(1949), ha%x“e:‘“ﬁ"c)ngg dl“%%‘"én‘?’éﬁ‘rf’&g 9nidede hyPEGRTORA ey and 3“19"3"33_'
hyperaci dity anohrd:yspms lfarmécn watHidliiprat fecheris ahe dddu@mtioxlidisstidsiswen as
[ err]-antagoni st essentially been superceded, such
bi snut h prepar at?%er%)éﬁ%’r é‘egﬁape%ﬂ% fg‘g' V\%eﬁ *the treatnment of _
gastrointestinal ul c8asitidine cdsecatpoteat shistimlprecH, kant agoreisteshidigt in the form

Campyl obact er. pyL i §, ARRELAUE st Ny 11681 P UG 1-98RS erblnertOBr Ul cET
yspepsia a

condxtzons where there is an advantage in lowerlng gastric acidity.
Such conditions include duodenal and .gastric ulceration, reflux
oesophagltls and Zollinger-Ellison syndrome. Ranitidine may also be-
used prophylact;cally in surg;cal procedures, and in the treatment oF '
20 allergic and inflemmatory conditions where histamine is a known
mediator. ' '
o _ Bismuth salts end preparations, such as bismuth citrate, bismuth
- and emmonium citrate, sodium bismuthyl tartrate, acid bismuth sodium
tartrate, acid solution of bismuth, concentrated solution of bismuth,
25 and solution of bismuth end ammonium citrate, which are described in.
for example thg British Pharmaceutical Codex (1949), have long.been
used as antacids in the treatment of hyperacidity end dyspepsia. .In
addition, before the advent of histamine Hz-antagonists,'by which they
have now essentially been superceded, such bismuth preparations'were
30 @also used in the treatment of gastrointestinal ulcers. -
In recent years evldence has emerged that Campylobacter pylor1 is
associated with hlstologlcal gastritis, non-ulcer dyspepsia and '
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2 hypochl or hydri.a, and may be involved i'n the pat hogenesis of gastric and

duodenal ul ¢er disease. - Canpyl obacter pylori is susceptible to bismth
conpounds’ such’ as bisnuth subcitrate (in the formof, for exanpl e,
tripotassiumdicitrato 5 bi snut hate) and bi snmuth subsal icylate. A nunber

of the bisnuth conpounds referred to above :ée aci di ¢ conpl exes fornmed
bet ween. bi snuth and a carboxylic acid such Citric or tartaric acid or
sal ts\Unereof whypechidnoinidrieo; and mdykbeiinveledd mlthehﬁstlmgnnémfsnof @masticichahd
the basic H2- reg %1 ggcm_lsﬁgdéamtldlne 10 wll formsalts with such

. conpl exes, and t resul ti-ng products possess a useful- and advant ageous
profile of activi ty Canpylobpetar,pyloniche IWHCQnﬁ}blgrt@\/bmthMmg@da sutf:l'olalsed

bet ween raniti dbDﬁ'u%Hds&c(i@fH?JeehrPfthb'ﬁimtS\' W'fBP éica%ﬁiém’éi‘lﬁ&aé jh gato.
whi are 1

sol vates of_.such,salts., Suitabl e -carboxylic aci ds are those

capabl e of TornPHuthatalerd Risputhisubeakicylate-whi ch co_rrpl exes are, in
tur nbI <:<'i|0]<;ab:c e of fomnhmea 6ﬁ|the\rllbitbd‘huﬂﬁf¢bﬁlpdilrﬂe re%b?éﬂ()th‘i sbovel sillsiai \wbidit Sr e
capabl e of for XeS Wi | ve 1 h- carbox Ci
conpl exes for uggﬂ’a}@éggcfe ‘Ed’e}ﬁ%e'\ Po?f“fr&y ng’ ng’r" éﬁé‘{nﬂ” Kasc 1S
car boxylic aci dsr vﬁau:thmﬂi)ac:.d:mmtm]:tsathdreaﬁtwm:hrmohmaiﬂ anadlkglbm\%al.n It
addition to the_carhbox 0 |ch| ayai,l abl e for rmat nwWth
rani tidine. Of PR2 '}oﬁr%%e" F- ‘P‘FE:‘rg:‘I & khe ﬂ?dcf'%?nEF??ﬁ*gF bolf 95% ttﬁ?"é'g"ldWﬁ ch
may be for .]e&arr_pi]el (fal‘lb@&}ts a«i&h@uchycmwlyxeg,oapd ‘thehesdulbing apedicdsofossess
conpl exi ng Wit hgtd e‘f'ﬁieﬁh Qeélaopgdf\ﬁ ggﬁvﬁgrrpl ex. 25 I n
r |c a

i nst ances Wnere t e ca an ex |t opt i and/ or geonetric
| somerism the inverdhe cH’r‘ePS“‘F ﬁnmientqune:qméeamovebtqaéas flormad between

h . ugl ng r acerrlaa:eﬁ,mwls\si/aag Q%?ﬁlﬁié:d ﬁf‘ IPIRRBE w1t|$q4 uai»sasc tlwcécudl Mhd
ydrates,. are also inclyded wi ntio

 Exanpl es of sui PaMakes ATH8¥sh sEﬂft‘i g@*WﬁEI‘Fa&‘ B‘F SHpre ghﬂ?ﬁg'hmh are
compl exes W h bapatlehof Fornigy aocwpalemgdttb bisfutiny @ndivilchr compléxdsCare, in

tartaric and et NS (o] Furt.her exanples of suitable
carboxylic aci dg‘yllar eg%’ro yI c11 ﬁ) é K gr'f'q:h r%’&'ltd meI‘artarl c. acid and,

nore especially, ciCarkoxylid aids pﬂ'@tbr&‘l@dcay@damﬂ fomming copnlexest s a
Further preferrgeeghtW t0Yiv8 MMMt AGabBodylTc IR 1d EEBkeS For use

according to the invention may be, for exemple, carboxylzc acids which

20 contain at least three functional groups in add;t;on to the carboxyl

group which is available for salt formation W1th ranitidine. Of the
three or more remainlng functional groups, three, which may be for

- example carboxyl and/or hydroxy groups, shall be capable of complexing
with trivaelent bismuth, to give a trivalentﬁwlsmuth complex.

o 25 ' In instances where the carboxylic acid -an exhibit optical and/or
geometric isomerism, the invention is 1ntend d to include all optical
isomers indldding récemates, and/or geométrl isomers. Solvates,
including hydrates, are also 1ncluded within the scope of the
lnvent;on. : '

30 - Examples of suitable carboxylic acids w ich afé'capable of forming
complexes with bismuth for use according to ’ he invention are citric,
" tartaric and ethylengdia@ingtefraacetic acid . Further examples of
 suitable carboxylic acids are propylcitric ad agaficic acids.
- Tartaric acid and, more especially, citric a id are preferred. Agaricic
‘acid represents a further preferred acid for use according to the
35 jinvention. ' '



3 Partlcular salts according to the invention are : o
N-(2-[[[5-]di nmet hyl am no) net hyl ] - 2- furanyl]nethyl]thlo]ethyl] N !

nmet hyl -2-nitro-1, 1- ethenedlanlne 2- hydroxy-4, 2, 3- propaﬂetrlcarbdxylate
bi snuth [err] conplex,. al.so known as ranitidine bismyth citrate; 5

N[ 2- [[[5 ( (di met ﬁ?FE—&ﬁ%Bfn%% | §eoord {pda kg | thee AAYENHEAR A% hyl ] - N

-methyl -2- nit r""f?rﬂE E-fﬁédﬁﬁbmmsﬂr{oofﬁétiwygj)zafzr&upllt]h\mmiqthfbmﬁgmw'e
b h (3+ niti artrat.e
Ca ot hyl(am) B e Bt S iend 0 e b ORI B, 53 dpahEer e bolyree

met hyl - 2- ni t r cbilgmbtbt Fenedompliexe élsmykhunnyaé.ﬁhnBtIummadhismmehléhtrate, |
tricarboxys at N ?23 LTEE S ((Giihe 61BN D) mBESA 1P B aR51 TrdTh 51 261 A TY LN - methyl-2-

agar i ci cate;

N-[2-[[]5- [(duwetrlwﬂah-reﬁbymwm]vez{(Rummﬂ}mt-ﬂymgctrhxmmhyu;oam bismuth
met hyl -2-nitro i‘?)}coﬁbf@:{‘eQ!l@énlJ?u%wﬁ\'A\é r &4 aRe x,hga“g,l[ : @{&QXWH hyl) -

gl yci ne] bi snmut nown -as rani brsnuf h- EDTA. 15

h
Preferred saltN‘é%:&£Eihﬁ{glﬂtﬁhMlémiﬂFOEﬁtﬂxﬂﬂ'%nﬂyrenyllmethyl]th&o]ethyl]-N'
N-[2-[[[5- [(d'MH%MLQUAmbﬂEtmé'the&oﬁ%wb]-ﬁ‘}’érwblf %, 9L 5draske add

| -2-nj4.ro-1,-1- et henedi am ne 2 r ox ro anetrrcar%ox | at e
gFéE%tt1 *é chineghoxylsde bismuth (¥ % complex, elso knJan as ran;t;drne blsmuth

(3
N-[2-T[]5- [(d|§r@§ﬂ13¢ha§t§;0)gﬁathyl) 2-furanyl ] methyl Jthio]ethyl]-N - mathyl
20 nitro-

1,1- di_oat e bisnut
[err] conpl ex. t@[e_ﬁgfg m@#@vﬁa@énq))ﬂ'gy&&adg'@/Pﬁym@#‘)ﬂ/ PRt 'VQHT\N'[? [
[[5-1 (di net hyl mthyd)-ﬁahfty-lo]-la--iethaieﬁhgnm&yil}l tz-bgﬁﬁﬁdiglﬂxs‘{N-(cerboxymethyl)-
nona

[T1 oar boxy) at OB RS REPEE G cGop ek, (ko eipen, B AT E T Re B iomtr Ry 5
a particulatly preﬂ’eefatedoaqihmdccﬁrdth@ tlontflwunoentfﬁheeml ts a]fc:cordl ng to

' nti I t QN+ 0, erties
Lo et Lo ROeALIS S AR LA aA L) AT B0RRUR, PR ORIt AT P
ul cer disease @#ﬁhMdrﬁeﬂlhgasﬂrlnsﬁb%nﬂdaBmtnﬁnarhrd;nsy Ixib3f9@ﬂ@ph&¢qy&stbmiylate :

- antagont <t S ane (), Bk B R " Soci ated w1 TAni 11 di ho. Logether
rqQpertires a
\l/_|\/|2t ﬁnt agoni s anfz-ﬁfs ef&:l.une hyl%mino)methyls_l-z-fursnyﬂmethyl]th:.o]ethyl] '~methyl-2-.

n;tro-l l-ethenedlamzne [ (R-R*R*)]-2 3-d1hydroxybutsnedxoate bismuth
(3+)comp1ex.

20

_ Another preferred salt sccord;ng to the Jdnvention is
N-[Z-[[[5-[(d;methylam;ncDmethyl]-Z-furanyl]methyl]th;o]ethyl]-N'
methyl-z-nxtro-l l-ethenedxamlne 2-hydroxy-1, 2, 3-nonadecane
25 tr;carboxylate bismuth (3*) complex.

Ran;t;dine bismuth citrate represents a partxcularly preferred ;;)
compound of the lnventxon._,_ . o _

The salts sccord;ng to the 1nvention possess a psrtxcularly
sdventageous combination of properties for the treatment of

30 'gsstrozntestinal disorders, especially peptic ulcer disease and other
gastroduodensl cpnd;t;ons, for example“gsstrrtls_snd non-ulcer
dyspepsla _ _

_ Salts sccordxng to the znvention thus possess the H,-antagonist
. 'antxsecretory propertles assocxated with renitidine together with
35

ent;bscter;al actzv;ty agsxnst Campylobacter pylori. In eddition, selts
of the znventron possess cytoprotective properties. They also display
activity sgainst the human gastric pepsins;_with preferential




antibacterial activi tfy agai nst Carrpyl oba’ct er pyI ori. In addition, salts of
the inventi on’ possess cytoprotective properties. They al so display activity .
fgai nst t he huiran gastric pepsins, with preferent i al -4- inhibition of -
pepsin 1, a pepsin isozyme associated wth peptic ulcer. The antisecretory
activity of conpounds if conpounds according’to the invention has been
denonstLat ed i ninhibdtlomiofi pepsihi bt anpemsinnikozgre g@sd riatedouthspaptelbl wlcern

the He\denhain pouCin, g%‘t;{&ﬁ'e@g{* t&@ﬁ\&tﬁaﬁh %om?on@\(&gi Yé E*n;?o]c;unhgeapc%gi‘&ﬁ'lsg to

agai nst Canpyl-obacter [err herr "a nhi bi
have been denonthe dneentienyhas been dendnstriated _lammaew«nshl higtanirier-jnduced

agai nst canpy! 0&@&&% Jdiiﬂesélﬁ‘é%@bﬁrlﬁ ﬂi’é I-Qfd’é?nhﬂ o E%ﬁd TH& Xr‘rﬁ"%abﬂenal
ferrets. Cytoprotective activit ¥ Wtﬂgd I N Vlvop%é;

ability of Phe &skivdty qfythesalts ‘E?‘-“%'i i pnd t ahsl«t.x to
rﬁt s. A further jdigdiurumah ;sdrp@iﬁalﬁagfmr demshcalttehe 1] m_lt%_%f_ :j ah ddaitho,

t hey: are water so an ive,sta queou ol,uti ons nder

ci rcunst-ances nﬁ'ﬁé‘lﬁﬁfzg?ﬁ.haﬂ g%fl"tvé %ﬁ@ag ?‘f‘lt(,elru g P TIE™S 8?%% th
carboxyl i c aci ddemunstiateidy pe wivedin Mefmts]. B)a:bpnothbtll he ag@bivitiynhvesbeem, are
i nsoluble. Bis X I neut r al
aqueous condi ti g@%gﬁs‘i#éfeaqt T“e—‘&éb nqg’gv\a/:q%ﬁwtog ?/'%{ ‘APH;%W){ §Lﬁg‘g§§ s, whereas
rani tidine M’snﬂtﬂanoﬂt-xmedsgasbtmﬂ-esmﬂ\&mam aetso the extent of nore than
S0%w v, Thus the ORSauHePFOREH Id¥S Al saitd BcBERANEI A the flentbreRl ithae

20 such as ranitidine bi-snut trate, serve enphasi se the f
they are disti ntlﬂextﬁemvceetlereﬁﬂhubiwnmsvw fteﬁrbrl]e #ruep) ézﬁOﬂyt%ﬂ"ﬁlej’GPsfmmﬂl

fr\g/m sinpl e m Xty kmstndes AEHY ls&sw&h Qélt%%hdﬂébﬁ;ﬁld@ki epqrnu@dm; €ose formed
tidine and a, témonﬁl ex ggr nmed .b en bi smut 2. a car bc‘i%ﬂ*c aci d.

Salts accordi ng¥d EREP ﬁtﬁ"dﬁs 5? typpHagdsin gL rng.aek e sinple

m x:) ur els of 15 agibthaenarﬁea;mtmhm Bismyeh ditrabsn( be Lxaipleynbas a

car poxyli1 c acl ar e yect r,o 0] &re r

maj or spectr al Sgﬁ)ﬂ’r?ggét’? |rn(51'e Sh SN Kb éfg'r% o Ing’ﬁ qaﬁloﬁeg ‘gedlght

bi snut h- car boxyke cvadeimel (cydnrbllus.tw wheseas raob’c;i:ddnmgut sutheliBmte isnsohublenin

The -infra-red spgcdy ¥8 & of moby St ?1'50’% yre of ranitidine and
bi snmuth citrate, for exae?)< rﬁp Bor l~%ea ks {ﬁerr] 1131, 988 and 603

[err] which are absedbus ﬁ@h@ﬁ%??@#@@@ééﬁt%ﬁﬁ
20 guch as ran;txd;ne bismuth citrate, serve to emphasise the fact that

i ccording to the invention,

they are distinct chemical entities wh;ch cal be.clearly distinguished
from simple mixtures (e.g. admixtures of equ molar propo#tions) of
ranitidine and a”complex formed between bism th and a darboxylic acid.
Salts according to the invention may al: o be distlnguished from
25 simple mixtures of ranitidine and a complex ‘ormed between bismuth and
a carboxylic acid on the basis of infra-red : pectroscopy. Thus there
. are major épeétral changes in'going'from a 8 .mple mixture of ranitidine
end a bismuth-carboxylic acid’ complex to a s 1t accord;ng to the
30 invention. The infra-red spectrum of a slmpl physlcel mixture of
 ranitidine and bismuth citrate, for example, has major peaks at Vnax
1131 988 and 603ca~! which are sbsent in th: znfra-red spectrum of
ran;t;d;ne bismuth citrate.
Salts accordlng to the invention may t2 prepared by reacting
' 35 ranitidine with en appropriate bismuth - carnoxyl;c acid complex (e.g.
h bismuth citrate or b;smuth ammonium citrate), in a suitable solvent
" such as water, and separatlng the salt thus ‘ormed from the solution.



raniti'dine bismuth citrate. Salts ‘according to the invention'hay ﬁhe
prepared by reacting 35 ranitidine with an appropriate bi shut h - '
carloxyllc acid conplex (e.g. bismuth citrate or bisnuth ammoniumcitrate),
in a suitable solvent such as water, and separating the salt thus forned
fromthe sol ution. -5- According to a further aspect the invention
provides a salt f - d between ranitidine and a conplex of bismuth with a

carboxylic acid, ifMeqarding teon faréken,msgerth the inventiandpeeridencs sglprisgiaedd
by reacting rajitibsh Banyéiding dhdS B dmpT e X1 dnfrtACIE RCANGEBExy Lc acid,

According to one J’tICU ar furt her, aspect e i.nvention provi

rani tidi ge bi s‘rﬁﬁ‘ﬂﬁ olt Pﬁl n‘bfI GH?%@‘EE?\/&FEE %ﬂ&r%ﬂﬂ%&%ﬂﬁ?@ﬂ@&r EE‘W"Q
reacting rani tafi bid et hu:h eoﬁm&mthm‘erbowmbheﬂbd boniplte&Lc gm d. The
reaction Retween r in IS AL boxyl i ¢ aci

conpl ex t% give a @ca‘f'lrdg%%gro xﬁe 5@%?%8&;‘ u%EE% g&’ pﬁ”@%@#%l 9’°Vides
carried out atreellbmmedb-tmmpbr!atwate,f encbxb.nplaplaat%s tbemfawhem prepdred bhe
range of 40 tq, C n e | e the
xture has ¢ CueBtile sREORE MIZACE cagl e OF LRl Py WIRATo I AR
conplete), the susPenseestion mweenmniisl@oelezﬂanoamrppeme and the
required rani tHMM&BoWebﬁ:i@bE&ﬁﬂﬁﬂ é@glvé @Ehit‘%of:brdirn@tgo thy

evapor at i (1@ foll owed b extractl on and tritar tI -on” of tthe resul ti ng resi due
using for 18xanifiventipm e Arsierstyy pRIHa utor E aleuptRd tamarsbie & og example
acetone or an gt betemegawbeewbtmneuherrangélotfemaid vetic. O eREire@Btion is

b I | I d
of "t he- rosul ¢ 1GEPEEEY den 3t Sempre aRepPing hepireRbeecnaRa Y peofkbrR
the desired saiy pHnand/de msa;:ut:iruyn by oomplehe)i i tHer atgpensiomaati solutioh ishe
filtrate (opt 'c%i‘labyan%f fPftﬁQFb ”tﬂ’& LF tﬁrgfi)m%l@idi s§1fﬂg&a§4 Bbtai ined

anti - sol vent (e as e ano an -el eva errpera ure

(e.g. thelPef |ﬁ;>omt tlnmé‘u&tr.ete.ohy enepenattlioe dloldoned byiextraetiont and n
precipitation G+ ion of &hemniﬂbereﬂﬂe"&ﬁff@ foPlex bl ancarchﬂsyle 8.

acid conplexes may In genera : repar ed procedures descri bed I
the British Prigthgeelorcathangle e ? e.g 'TI?&S“'T%P"%R]S“%“ a9 fHBER on

of a suitabl e dthesut husai-ﬁat(ieen, bhérﬂehbtmwmiiﬂu&b&)e;abd VepopPtePdisdctly, -
: followed by extreotion end trlturatlon of the resultlng resldue.
20 Further alternative procedures for lsolatlng the desired selt inelude
| spray drylng of the flltrete, or additlon of the filtrate (optionally
after. dilutlon wlth e.g. weter) to a sultable entl-eolvent (e.g. en
alcohol such as ethenol) at an elevated temperature (e.g. the reflux
tempereture of the entl-solvent) whloh results in precxpltetlon of the
25  product. , _ . . WE
' The lntermedlete blsmuth - carboxylic acid complexes may in
_general be prepered by the procedures descrlbed in the British
Pharmaceutical Codex (1949) Thus, for exemple, a suspenslon of a
suiteble biemuth selt (e.g. bismuth oxynitrate) end an appropriate
30 _cerboxyllo acid. (e g. citric or terterlc acid) in a eolvent such as
 water may be heated at for example 90 to lOO”C the reactlon being -
Jjudged as complete when for example one drop of" the mixture yields a
clear solutlon when added to weak agqueous ammonia. The suspension is
then optlonelly diluted with weter, and the deslred blsmuth-cerboxylic
35 acid complex may be reoovered by flltretion. Biemuth ammonium citrate



30 carboxylic .acid (e.g. citric or tdrtaric acid) in a solvent such as
water may bé heated at for exanple 90°to [err], the reaction being judged
@s conpl ete when for exanple one drop of the mxture yields a clear
solution when added to weak aqueous amonia. The suspension is then
optionally diluted with water, and the desiéed bi snut h-carboxylic 35 acid

| eXe b k4 1Qn. ; Bi ts Lum.Ci . = O may
For Tenanpl o | boed RHCBRe1K b ckbilaaly 1LIEN 4 BETIR By LHaify niepith
with an appropFitRateanbilhenciprageriats emawphief aqurousammondecording to the

invention may be fohgubalitadaédirddeliitai e ahiéHtibR MYbE FAKGNARE May and
cont & mi ng < AFPLHEERRtIONGLE Gny T ABERY B SRR NGILRGNEAee PALseaN i
containing a s di%flg i 0 LRV b NG Mlign
veterinar 39/_5 mediits neope HuinacsrGaY icoMSositiond contiRhGRS BhMt iasBbSIRG £

or ‘mor e phar naebt CRYET P ragiteBed A g 1hcFureBy SERa AT EHEY Metihiay o ek
represent 10 cempoadtiéonsydwhigheané prdmamidiyt imndé'd)rfoarﬁaladdﬁﬂhlllstxfaﬁbvg{lmay
t he phar naceut j TR &) form of : rexanple, tablets
(1 ncluding ch.e\kggﬁoerﬁgr suc gﬁ]goﬁ%&%ﬁ %%ggpéﬁ"%s?n%ﬁghg%’%nposi tions may
be prepared byPbermasautinedly raesaptablencanriermoguexaipientsac ctablabs aepresent

exci pi ent S1I6UCH g%efbbred RypeidticafReifidne- 9. Pregel atinised maize starch,
pol yvi nyl pyrrolidone.or droxypropyl nethylcellulose); fillers (e.g

hydr oxypr opy ) AR -
| act ose, microcryst@F P5RF adinietraign, WCPWHMQE% qeReRgitipry may take
“lubricants (e. ghe floRpnsR)i Aot Exenpld,ctabldte (IncidiriPehewdbsé Hre8ickabse (€. 0.

’ h di t I late) ;. tti ; t . g. di
207 Vo yl  SubBRARE) oF Panpeee b tnpkeLtiopy i REE4RErad Riown i1 the

art. Liquid preopaventiomsl heansowith pHatwdceutialdy avepptable éxvdpiats efch faer

| e, ' s | " t b y b es d
ary broduct o thginge Xadtts (.o PRGBS o8 bl sTRIGH CPBLRREVIA P Ecne
use. Such |iqupd hydepxyrropphsetbyldedlpkaseds dilber s davent leckuseyeans with

h ut-i cal s 2. addh f i ‘8L a9 g.
B ol ot oyr aprieRERgR el A1 000 talolin RYSRIY ' dihsfliate) TR ots

enul si fying agéft® (BagresiuristAeraten tale:pR)silienliadirintsonamtisc(eg.(Rotgto
al'mond oi |, oi gYagsi Of Ssoddlmdtadel Pl9toNate); or wetting agents (e.g. sodium
20 lauryl sulphate). Tablets may be coated by methods well known in the
art. Liquid preparatloné for orai administration may take the form of,
for example, solutions, syrups or suspensions, or they may be presented
as a dry product for constitution with water or other suitable vehicle
before use. Such liquid preparatidns may be prepared by conventional
means with'pharmaceutically acceptable additives such as suspending |
25 gagents (e.g. sorbitol syrup, cellulose derivatives or hydrogenated
edible fats); emulsifying agents (e.g. lecithin or acacia);
-nohéaqueous vehicles (e.g. almond 611, oily esters, éthyi alcohol or
fractionated vegetable oils); and preservatives (e.g. methyl or
' propyl-p-hydroxybenzoates or sorbic acid). The prebératiﬁns may also
30 contain buffer salts, flavouring, colouring ahd.sweefehing agents as
~ appropriate. I _ -
A proposed dose of the salts of the invention for internal
_édministfatioﬁ to man is 100mg to 1g, preferably 100 to 800mg, more
particularly 150 to 600 mg, of the active ingredient per unit dose.
35  The unit doée'may be édminiéEEréd, for example, one to four times



fractironated vegetable oils); and preservatives (e.g. nethyl or

propyl - p- hydroxybenzoates or sorbic acid). The preparations ‘may al 50 30
contain buffer salts, flavouring, colouring and sweetening agent's as
appropriate. A proposed dose of the salts of the invention for internal
adm nistration to man is 100ng to |g preferably 100 to 800ng, nore
particularly 150 to 600 my, of the active i‘hgredient per unit dose. 35

The unit dose @y bep:e#eumt sﬁ@éiorfermexanmbe éaaaett&steoumt aaﬁe%d on - e
daily, pref erably once, or twWc act dose 'w | Aomnd on

nature and seV&tUr§ a5d Fﬁ‘éeréﬁﬁcﬂfi Bﬁ °B§Fh€1°t"rgea’t@d r%Frt&dPt L "H-Ilé-oa}:ﬁ? be |
appreci at ed thmpreeimp bﬁameeemaby ﬁeoemhq toukakaerowtih@tvariatiohst B8 the

d d d fot.h ~ Th :
i(r)ns/g%tei oﬁpieg :‘ﬁ%ﬁgfr‘}aﬁp@a‘? il ?ﬁe \ﬂ“ g"%?ﬁﬁp‘?art §ﬁ?rP’=\XZF% t enper ateur es
are in [erg]. Thifhe ayloentxlmohatidgusﬂﬁayeq thyl the )f'oMowmgr Examlesltirowhich

il "ut (S '
R ol ¥k e SIS 54 DAL RSB 105 hol YO
and using u.v.Qut Qdoﬁ]dté'%ﬁaletm whth aisishlnnorethaqoeehlmgéf&t@ amoma, -

detecti on, unl-ms.% 1np§ Q\)Otf"aertwyfeaceﬂ@é’ésaprdpandl :0. 88 ammom.a.water
2- Hydroxy-1, 2, anetrlcarb xylic acid, bismuth _[err

G o b B R BB atam B hedops oo’ LIAERbEebe ond pogsciin
citric aciyg (%f‘exﬁegganamevmzeoetaﬁttbb,Wew:iherbaadaoﬁteﬁ}am&xat h with

frequent stirring for 30mmn, by which time one-drop of the suspension added
to weak aqueous ammoni a gave .a clear solution. . . The m xture was dil uted

with water, flﬂltepaedtiumdi the re5|due washed wel | with water until free of u

ntrate 20 3G GKEREY 51 iefodtdicerliyl 5 RS, Wi £8 1 U AT L0

glve the t|t| orpothTo- , : " . . 8
H 1.34; 0, 28.8(B 1Bmgt!§§, Eﬂﬂﬂ requires C 18 01 H 1.32; 0, 28 44;

iR L A At e i PR S
water (3bmx was heated on a steam bath with frequent stirring for .

30min, by which time one drop of’ the suspension added to weak aqueous

anmonia gave a clear solution. ~ The mixture was diluted with water,
filtered, and the residue washed well with water until free of nitrate
20 and excess citric acid. The residue was dried under vacuum to give the
' title compound (32 1ag) ' o _
Analysis _ Found. _ C,lB'.DB_;_' H,1.34; 0,28.80; Bi, 52.
C5H58107. 0. lleO | requ.iree C lB-ﬁl, H,1. 32; 0,28.44; Bi,52.2%.
Water assay indicated . 49% H,0 = l.'l.ll mol. _ _ _
Preparation 2 _ o o _
[R-(R*R*)]—Z 3-Dihydroxybutanedioic ac.l.d, bismuth (3"’)complex (2:1)
('Blsmuth tartrate") .
A mixt‘ure of (+)-tartaric acid (27g) and bismuth oxynitrate (8 61g)
in water (SUmi) was heated at 90-100° with occassional stirring for

30 30min, by which time a small portion of the product dissolved
completely in weak aqueous ammonia. The mixture was cooled to room
temperature then filtered and the f'.l.ltrate washed well with water
until free from water soluble materials. The residue was dried at
70-80° in vacuo to give the title compound (14 78g).
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2 . . ’ '

("Bisnuth tartrate") 'A mxture of (+)-taftaric acid (27g) and bisnmuth
oxypitrate (8.61g) "in water (50m) was heated at 90-[err] with occassi onal
stirring for 30 30mn, by which time a small portion of the product

di ssol ved conpletely in weak aqueous amoni a. The m xt.ure was cooled to
roomtenperature then filtered and the filtgate washed well w th water

til fi f te | ubl t 70-80
Vacuo W gi ve | WERREPS compound ( TRondigy 18l ALLBIT 35 4 81, 8. 00 11

Found: C, 18. 44; E§HyB810,; .0393 040 Biquides [0318]70,r Hol.9B ¢s0,68130 37 B ,40.7%93;
0, 38.70; Bi 40 ols 9 [err] 0.43nol. '
Preparation 3 S%E/Q'Srvéﬁé %ﬁﬁf&l’atgﬂgf %Q caﬁét‘??@gr boxylic aC| d, bismuth

(3+) conplex (1P hagar|C|cate) A m xture of _
§Ali g Jaaarsﬁ»natﬁlsd, gk _and

(-)-2-hydrogy- 12315&%%0';9(3; UHhbiéahbxXdbakbo
bi snut h.oxyni tr _ [ _ 0
aci di ¢ mi xture ) h r vvashed well with vvater

until the filtratmictoes Ebfneul-rza.hydroibel,rzesx-ﬂbﬂadw@ewmdoxﬂﬂc #éid) (Bgdricic

met hanol (3x5omgié hs %)'439%}98&1 eo%y?{\eit%éfl%etg 'P oy{gcfiﬂ%% é% gi r‘ﬁ:ﬂ sis

Found:
requires C, 43. 681: 9&-85‘24’&09!18 Tﬁ%achuSin;ﬂ%re\Mbmrfi&tmﬁ amdjltbatmiuﬂué:ll%

H20

, 2- E'E ﬁre;l]edl yl bi s{%ezjcgé% L 'vﬁ@ %éil'\lr?e l%ﬁislr?ﬁ %e werT neutrﬂl. Bbe re?’fuf
(" Bi smut h- EDTA" ¥as aaghsd e lcwi pathaophi (3x8Pm ) ZDemgg)le@rt@ give tme@_tg
et hanedi yl bi s| %xwzeﬁ@y@)gl yci ne] (EDTA; 17,57g) in water (100m ) was

e&_ﬁed at [err] . The hot _sus enS|on was flltered and t he residue
eated at [eMPIXRBA water (A% ) -until al nostC24P1°%ind:&24¢ f5i18- 2

di ssol'ved. On each extraction, the suspension was fei,3&red
- 15 022H37BLU7-U 1C,.H, 07.0 11 H 0 requires C,43.63; H,6.243 0,18.76%;
- Bi,31.4%.
Water assay indiéated 0.31% H,0 = 0.11mol.
Preparation 4
N,N'=1 2-Ethanedi.11bls[N-(carboxymethylﬂ;ycme]bismuth (3+) complex
20 (1:1) ("Bismuth-EDTA"). : : :
A mixture of bismuth oxynitrate (20.09g) end N,N'-1,2-
"ethanediylbis[N-(carboxymethyl)glycine] (EDTA; 17.57g) in water (100m4)
was heated at 90-959 for 2h. . The hot suspension was filtered and the
residue re-heated at 90-95% with water (4x70mf) until almost all the
\/ 25 solid had dissolved. On each extraction, the suspension was filtered

and the strongly acidic filtrates evaporated in vacuo to approximately
70m: The mixture from the extractions was cooled to 189 and the
precipitated solid filtered o_f‘f. and washed free of nitric acid with

_ cold water, then ethanol and ether, and dried to give the title

30 compound (18.5290 L

| Analysis Found:  C,23.27; H,2.49; N,5.41; 0,26.43; BL,Al.
C, gH; 3BiN,0,,0.5H,0 requires C,23.68; H,2.78; N,5.52; 0,26.81; Bi,41.2%

- Water assay indicated 1.819% H,0 = 0.5mol.
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~and the strongly acidic filtrates -evaporated in vacuo to approxi mately
70m . The mixture fromthe extractions was cooled to [err] and thé
precipitated solid filtered off and washed free of nitric acid With cold
wat er, then ethanol and ether, and dried to give the title 30 conpound

(18. 529) Anal ysi s Found: G 28.27; H 2. 49; N 5.41; 0, 26.43;
Bl,41. [err] geﬂw rez C,23.68; H 2. 78 N 5 52 0, 26. 81; Bi, 41. 2% Water
assay i ndi cat % [ err] 0. 5nol : " -9- Exanpl el ' Py
N-[2-[[[5-[( mmanm«m«mmmn@mém y2 3 Jthiigldthid 3-Ntet hy|
igr pi t (r:grrél éxﬁl i g—f lh glrs Lall}iré, %— aXét% Sa&oin}fé@e

bi snuth cit rageﬂﬂﬁ@ﬁ__mm Q14103 ('Mhhﬂﬁﬂﬁ-bismuth cx.trate")
am no) met fiyl | n%diﬁmaydd mmtlhl &m«a]tet bb )\lanﬁeﬁiml-[?fﬂ[t(aﬁne]th}lgt hene

dlamne(ranltl err|] “until the
suspensi on beé&h@rsﬂl?EF¥]z5alrg F‘YJ( 12%'?{} ‘Nfﬁé'eﬁ'?%%r'éltsﬁas 1ds8khene o
room t enper at uﬁanmsd(mmaaim tmsqg)t In Glatent @560) ﬁﬁzg&ema d® 90-95‘! uRtad

ff. The filtgat ted t d

Vet hanol (5. 0 SuebaReihBRE Hedidal SR hien G A o siRhTeR.

resi due whi crcmmeatmbmtaﬁpemamahd (u?»ﬁeédtezdnﬂim@haﬁ.trafée(ﬂ:lsb'lg)ywas

. t | a, a r
ER ot LGP it e oL S e 1

washed with met hertbigumnd Methanelt @Wewqmedm lte therpomn@ndittospgixture |

(System A) Rf eoaééu(tsant& uﬁwe& raafhuef wﬁfahoww 'hsng with r.&ttﬂanolAgmgl §nd

Found:
[err] requir 8903@"31 I‘ZF °F-P9d386“Pﬂ"P‘:2'9t 16‘1‘2@ &8s 4?‘-"4“17" °§f ?91 tbe %!@#e
assay indi cat egiful¥ii[ &S & péwdel with méthanbl (S5DRR}adriitRe lﬁsaa{smhhanol 25

15 filtered. ' The residue was-w__ashed'-hi-th'.mei;._hahdl and dried to give the
title compound (1.98g). T.l.c. (System A) Rf 0.35 (ranitidine) and Rf
zero (bismuth citrate). o
Analysis Found: C,30.67; H,3.97; N, 7.10; 0,23.60; S5,3.97;
: - ‘Biy29. "
20 019H27BLN~0105, 0 1 Csl-l 8107, 0.16 CZHSOH, 0.48 Hzﬂl requires
03114,H386,N729, 0.23.65; S5,4.17;
_ S ' B1,29 9%.
Water assay indicated 1.06% H,0 = 0.48 mol.
“N.m.r. indicated 0.16 mol ethanol. |
- Examglez - e Co i : :
N-f2-[[[5-[ (Dimethylammo )methyl]-Z-f‘ uranyl ]meiul ]thio]eLyl]-N '
- methyl-2-nitro-1,l-ethenediamine 2-hydroxy-142 sJ-propanetricarboxylate
.« bismuth (3%) cogglex (1:1:1) ("Ranitidine bismuth ci.trate")
_ To a mixture of bismuth citrate (3.98g.) with water (15m%) was added
_3_0 sufficient aqueous 0. (88 onia to dissolve the solid. The solution was
- filtered through I-ny‘loLand the ‘combined f:.ltrate and washings
evaporated in vacuo. The solution was’ re—evaporated with water until

the supernatant vepour above the residue was no longer basic to pH 1-14
paper (water 5x70mt). To a solution of the residue in water (30m2) was

added ranitidine (3.14g) and the solution which formed was evaporated
35 ' '



Exarrple 2 ‘ ‘ :

N[ 2- [[[5 [ (D met hyl am no) net hyl]-2-furanyl]nmethyl]thio]lethyl]-N -

Jsrethyl -2-" nitr'o-1,1- ethenedi am ne:2-hydroxy-1,2 , 3-propanetricarboxyl ate
bi smuth (3+) conplex (1:1:1) ("Ranitidine bismuth citrate") To a m xture of
bisnuth citrate (3.98g9.) with water (15m 3 vifs added 30 sufficient

adueoUs, O PSATER Mednddh dheahite WS sl fojubiE AR Ae!FE lbbdated witn

S evaporate
vacuo. The sol uwdten valdilrao @mapdmsieovamun wast deteghable t(géx@a'ﬂgr rib?a!rﬁsmue
vapour above ”S\gersf AL D V‘?ﬁta@?es\mggﬁédﬁﬂsﬁﬁdeﬁ'ovmﬂuﬂt St 8B ahdVAUHR' powdery

5x70mM ). To a utron o ue.ln_w (30m) was added ran|t|d| ne
(3.14g) and 't heresddueirsmoyed with dheeeidial efhggor heckeaidue was gepund; go a fine

SL %/nles?ml pm vgcgg%wdlébegmhe&aé%h trﬁe?eﬂ duﬁeﬂg@ggmqwaﬁmr a'tlﬁdrﬂédlfhﬂ@g er .
i i .ec X was drie
by rotary-e apo‘?%ﬁ‘ﬁuﬁﬁ ‘&?d@?"ﬁpzﬁﬂtﬁﬁ’ﬁtﬁ[ee L%\-ﬁ&-ﬂﬁfl%'— g‘%}gé{‘@s ﬁé r enoved
Wt h tgeda! d of (SajdtemdA);l'Re 0.5s i( flarei tddinedr and Rft Perd ’(hMupbvcietratcziﬁl .ch was
suspended in etfer an r e odygt I

gi \ée R} he tlt|(§ o ourﬁlﬁgﬁiﬁgl\z-ﬁm;?ﬁfuiz(g 2 @&ginﬂgggiiazgta@*he))
an zero ISHIQOJ;IBSCA of \CHgCo), 3.87r{s, XC Br LHANH),
CH2CO), 2.8-2.9,( NH e 7

347 (o, ferti SHS UL ]4[32%‘%]2% 90,006 10 pb 9 g o 2 e e
(2H, d +d,Qurebil'sd. =CH s)RIMIr. [err] (NUJ ol 3454 (-OH), 3267 and. 3200
(M), and 162§, 1970 %@694 £ iuﬁna?gflﬁdmdm-)ca%ad Rdio, M1 4nd

8.02; 0, 23.31; uires
0\3/1 75: H, 3. gsl24Q f"ﬂiﬁ(%ﬁ'ﬂ&)ﬂﬂ" O f0emBi , 29. 1% Water assay i ndi cat ed

&?g‘y?%t[%gr][[(% Rfd19eis FPownat € 3c 31. 54 H,4.04; N, tahnzI | ohzs ]31, hs la].sz;\i Bi,28.

yl 1-2-furany] ] met hyl']thi o] et hy -
met hyl -2ini'tro- geztigemg?eg %‘H é‘ ﬁpﬂ#&?ﬂz’i‘]"’? 3-'propanetri carboxyl ate 20
bi snut h (3+}5 conplex-(1:1:1) ("PB:31.76¢iH\S.B8sMyVIBMI 0528.62] FH40dhsX;uBe,25. 1%.
rani tidine _( 44. 09, 208 B Sy Qt%&tﬂ 358 ,00=0sahdh.

Exemple 3 . .
N-[2-[[[5-[ (Dimethylamino )methyl]-2-furanyl]lmethyl]thiolethyl]-N'-

. methy1-2-nitrd-l,1-ethenediamine 2-hydroxy-1,2,3-propanetricarboxylate
- 20 pismuth (3+) complex (l:1:1) ("ﬁanitidine bismuth citrate")
A mixture of ranitidine (44.0g) and bismuth citrate (40.0g) in
water (70ml) was heated at 90-95% for 30 minutes. The cloudy solution
U o was filtered, diluted with water (20ml) then added over 23 minutes with
- stirring to industrial methylated spirit (IMS; 2.4 litres), heated
“under reflux. The resulting suspension was heated for 15 minutes then

25 cooled to embient temperature. The title compound (63.0g) was
collected by filtration, washed with IMS (2 x 200m1) end dried in vacfio
at 400, T.l.c. (System B) Rf 0.49 (renitidine) and Rf zero (bismuth

' Ltrate), detection : u.v., iodine.

30

35



wat er *(70m ) was heated at [err] for 30 minutes. The cloudy sol utien was
filtered, diluted with water (20m ) then added over 23 m nut'es wi'th
stirring to industrial nethylated spirit (IMS;, 2.4 litres), heat'ed urider
reflux. The resulting suspension was heated for 15 mnutes then 25 cool ed
to anbient ténperature. The title conpouad 163-0g) was col | ected by
filtration hed. wi,th M5 (2 x 200ni) and dried |n.vac__uo, at [err]

T.1.c. (Syste\rl;?%-ﬁM49 (rani'tidine) and Rf zero {bisnuth citrate), O
detection : LINP[Z-[Eﬁﬁ-ﬁéDlMﬁlthbmino)m&tbyl]{i«i- oy 1dmetty2 1 idIethylI-N"~
grgtglt hyI am ”Oaéﬁ% b-yﬂjnlgr&-lir §”¥h~1 H J.]ngrﬂ- _-} i\lf- opanet; J.carbo late
bi smut h (3+) duiiemi tix ) leomplex Hds Hi (fRanditd dine bd ix citrete")

Rani ti di e, (44 00) gt 138 dahng) w&&ea&a% efs@bsnaya. SFi3hGtH 32td@e I N

1.0 nol ar -aque ni,a_ (56m )" and water . suspensi on was

heated at [er r§)55f-8 SinyilnG(mod a? agyeoys: apmanie; iﬁ@nl& ewawaw 28 waihe
filtered and didspbRsion ke Wehtéd @t09D9 for TH@ihitde: tRENTRAEEbsLL D1y

vorume-of 1osrotoe i wag +SGEEd k) ABhtBu B hugten, Hand] orihe %riéaitf"

(bisnmuth cit ratd_nppudﬁt(&(!t Iginwas U.s’alatéd)ﬂyr&praﬁm”mhg the\résallting solution

Di net hy]| t.
m[sg hylnez ?lﬁota?] o&%'% the#%ﬁafvgiﬂ%lf h%& ]e Q%{/%teg'xfoj'&aﬁeﬁgl oat e
bi smuth (3+) comshékidine) :and Rf Reeriot (mmtbuqirtmhe)t,adem@ur) Runvis dodine.
(5.02g9) was added.to a slurry of bimuth tartrate (2.02g) in water (10m)

and the mixture warned gently with stirring until- sol ution was effected.
The sol ution VeX@mpleidred t hr ough Hyflo and 20-the conbined filtrate and

washi ngs evapw-auzenl[nsmwamath Palﬂln\v59n|él:' Mciafqymmhsth qenmeahﬁmhy

solid onfurther N eLn
(3x50m ) a2 h’};\"l “Y"W‘%E%ﬂ“e‘ﬁqﬂ*é

sem - sol.i d. resbmaetmwmemmateumnr('marwmhe (b?l@ﬁi.ﬂ)h ltai'ti-at&"()r eam

o

col.oured fine eI REReD s i) Wa'slaas £4h Loy J¢ bigi %ﬂta&mesazdu’zgsﬂﬂs'

reduced to a fi
in water (10mg) and the mixture warmed gently with st.l.rr.l.ng until

solution was effected. The solution was filtered through Hyflo and
- 20 the combined filtrate and washings eyap__t_:arated__li in vacuo'.ﬁo give a thick
-gum which became a frothy solid on further evapprat_i_.on. This was
re-evaporated with methanol (3x50m.9.)' and the gummy residue extracted
with hot methanol (50mtx3). ' The semi-solid residue was triturated
. with methanol (20m§.) until a crea_m-_cbloured f'.i.he'suspension was formed

25 which was filtered.. The residue was reduced to a fine suspension by u '

trituration of the residue with methanol (20m&) then filtered and the
-residue washed with methanol then ether end dried to give the title

‘compound (1.853g). T.l.c. (System A) Rf 0.35 (ranitldine) and Rf zero

- (bismuth tartrate). Lo =
I.r. v, (KBr) 3600-2000 (complex series of bands, -NH- + -0OH),
30 1750-1500 _(series of bands, -NHC(=CHNO,)NH- + -C0,~ + -CO.H), and
1233 (-NHC(=CHNO, NH-)cm2. .
Analysis Found: C,28.03; H,3. 59; N,6.84; 0,24.85; S,3.87.
C,3HaoN,03S. C..HsﬂsB]. 0.33 CgHgBiO0, 5.0.15 CH0H requires
C,28.22; H,3.42; N,6. 65, 0,24.90; S,3.81%.
Nem.r. indicated 0.15mol methanol.
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“trituration of the residue with -methanol (20n1) then filtered and the
regi due washéd wi th met hanol then-ether and .dried to give the title
,conmpound ' (1.853g). T.l.c. (SystemA) Rf 0.35 (ranitidine) and Rf zero
(bi smuth tartrate) l.r. [err] (KBr) 36006~ 2DD0-(conpl ex series of bands,

-NH + - , 3 0 1500 (series of bands, [err] and 1233 [err] Anal ysis
Found:,. Q—&'—Hé—%?g H, 3.59; N, 6. 84; 0 24.85;. S, 3
requiXes C,28. EZHMDJFWMMD)M&MWMWMMH'

0. 15mol met hangkin 5-2-n1tr7e21 ﬁé@ﬂm&uﬁmi\#e[ 2-1{ drox
[[5- [ (Di et hyl a0

-1 273-nonadecane

met hyl - 2-ni trotri . P E . nitidine bisguih yl at e "
bi smut h (3;) CcQ i-mcéﬂe'ﬂ) 1) (" Ranrtrdr ne bismuth 5 - agarrcrcat e") A :
m xture of “bis %ﬁ |cat (cont.a Lcic acid, .O

d
O llmol) (4. 26 myhta'gra?r bty t‘%“f?%?na'r%g(%\ﬁlatr B 1N% A9TIRAE ?Fer{gf e@q vaa aé‘?’
for 4h. The solwaten)n Owhbbnodi) | (#.26ghiand mmdxnksr@ﬂ‘l&hdm wetém{iPmY) was

cont i nued Tor us i SPYOSHRn | | SHE LB LESTASA0 it éraegxh (e

whi | st hot and I"'tTat é evapor at éwgss L anol .
The gumy resi @08 thesheatingagantinuad fiex hlhet hieoppglegsent Ligwidjvee filberad

This was d' SSO' ?ﬂ:dhnﬂffﬂiiﬂﬂhs@ﬁ& )ananﬂ,et ?flﬁ%'tﬂtéﬁﬁof-édehef:@%r&néé%uQi‘th

Hyfl o. . Thé® |ned I 'trat washi ngs were evaporate I n.vacuo to give

a gum This w&fge fideal athanely: The gumpy fesidusnrgs Feqevaporated,with gfhe
m xture for | OnBRIon)Ets Wivendighint |Thasivwhs\@Essd ¢éd linde EHanol T¢H0M AP randeEhy €

was repeated and.the s sol i .rei ue triturated w.t cef one (50 to
gt\{/e a fine susp e‘hfsﬁof)'nquﬁf"gd %1?1% h? Hﬁ’ ‘e‘gfﬁﬁ% G\W/QS'FF@F&\%?
with acetone arwérelrevmdorategrinevhbm ttiot giara:engmundmyh %8¢ miaed avilbhfHot
col oured 20 s n 3 0N, 5. 36;
0.17.43: 518.0 %err %%I Eﬁd after heat!:i?rlé &e m%cf{ﬁ'e FOr 1091;? the”
supernatant 11qu1d was decanted off. This procedure was repeated and
the semi-solid residue triturated with acetone (50ml)_to give a fine
| suspension. This was filtered off and the residue washed well with
acetone and drled to give the ‘title compound (4 69g) as a buff coloured

20 Solid.
Analysis Found: C,45.37; H,6.50; N,5.36; 0,17.43; 5,3.01
C35H59N,0; oSBi .0.05C, ,H, 05 .0.5H,0 requires '
C,44.85; H,6.46;5 N,5.80; 0,17.96; S,3.32%
Water assay indicated 1.04% H,0 = 0.5 mol.
a5 T.l.c. (System A) Rf 0.35 (ranitidine) and Rf zero (bismuth
W, ' agaricicate/agaricic acid). T.l.c. (Chloroform:methanol:acetic acid:
' water, 15:5:1:1) Rf 0.3 (ranitidine), detection: u.v,'iodoplatinate,
potassium permanganate and’ bromocresol green stain and Rf 0.6 (agaricic
acid), detection: bromocresol green stain.

% Example 7
N;[Z-[[[S-[(Dimet;ylamino)methyl]-2-fdranx;lmethyl]thio]ethyl]éN'
methyl-2-nitro-1,l-ethenediamine N N'-ethanedlylbls[N-(carboxymethyl)-
glyclne]blsmuth (3+) complex (1:1: 1) ("Ranitidine bismuth-EDTA")

To a mixture of bismuth-EDTA (2.99g) and ranitidine (2.2g) was added
35 water (15mt) and the mixture warmed to effect complete solution. A

small amount of precipitate which formed was filtered of f through



C, 44.85; H, 6. 46; N580 0,17.96; S, 3.:32% Water assay indicated 1.04% [err]

0.5 nol. 25 T.l1.c. (SystemA) ‘Rf 0.35 (ranitidine) and Rf zero (blsrruth.
-_agar|C|cate/agar|C|c acid). - T.1.c. (Chloroform nethanol:acetic aci d: ‘water,

15:5:1:1) Rf 0.3 (ranitidi ne) 'detection u.v, iodoplatinate, potassium
permanganate and bronocresol green stai n-arla RE 0.6 (agar| ci.c acid),

det ecti

N Lo 105 [ (DHYEERy ) dhe esiisd) Mele ?ﬂuran £, dryness, dn, vaguo, end, the e ‘}‘e
net hyl - 2- nltra\e}eﬂepurheerbdu&mmhanﬁl (8x d.ym sfmdyemﬂmlmyﬂ)in |
l yci bi t 3 I 1 d oI

O eure) of ek iEAGD @i “‘a’ﬁd‘*:éﬁ??‘?“dﬁ"he*?w"g‘? ““&%ﬁ"‘%ﬁ?ﬁ‘? 5 vt er
(15m ) and thdiktrate E'a%ﬁ"ﬂﬁﬂl‘%*@ e ?é’é‘ﬂ"%%ﬁrﬁf’eﬂ%’esbliﬂ"ﬁlowh AW M mount
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sta g

i, ety TR e 08 B e B e st s

Gl e bauderypeRa 850 sALtgbeat o ng roedpe Mafdh yicHSHtARRY (LI

solid formed. solidswassetsidpended dhf ethagol randr éslhmedvﬂmhéhﬁ Weskduecwaghes!

The solid yas 1 winoY ﬁpﬁeﬂ\én oflidiAlRh didafid wsedhan@lalaeca LAY 30p8 60

wi t h et hanol . d was

re-sus et hanal t he
- resi due washedT«lgc. V\ﬁmt@t‘ HenBf Q-Fén %ﬂ"ﬁéi‘d’d}?a g Bf 19Fog(Bismufb- T?Se
conpound (3. 78(ghyefls | - C- (%ﬁﬁ@ﬂb%:@*/ Ouaﬁas;awm 09 &), 3004 Bi, 201 0

(5 s D e il o eoiodes by gt 2,70

Wat er assay Inler.aBgecB;gzzél% [err] 1.0 nole The f ol | owi ng Exanples A to D’

11 ust rete ceut’i cal’ ‘ﬁ_%gg $ %B?QSH %C.(i ‘?n%ggg to the invention in which

the acti \_/e ng Frefisays iy ar &ani rne- bismuth citrate. O her
- conpounds according 20. to the invention may be fornulated in a simlar

manner-. Exarrpl e A th %&f&ﬁmg Exanples A to D 111ustrete pharmaceutical
composlt.l.ons according to the invention in which the active ingredient -
is in perticular ranitidine bismuth citrate. Other compounds according
20 to the invention may be formulated in a similar manner.

Example A__. Ta_blef.s

Teblets may. be prepared by the normal methods euch as dlrect

25 compress.i.on or wet granulation. : - : \J

_ The tablets may be film coated vu.th suitable fllm forming
materials, such as hydrqupropyl methylee_llulose, using standard

teehﬁlques.

(i) Direct Compresslon

30 - ~_ mg/tablet
Act.l.ve i.ngredlent S ~ 380mg
Lactose . - ' - 145mg
Mlcrocrystelllne Cellulose - ~ 140mg
Cross-linked Polyv:.nylpyrrolidone o 28mg
_ Megnes;.un Stearate _ ... Img
35

Compression weight | 700mg

Y



Tabl et s may ‘be prepared by the normal nethods such as direct 25
conpr essi on ‘of wet *granul ation. The tablets may be filmcoated with
suitable filmformng materials, such as hydroxypropyl methylcellul ose,
usi ng standard techniques. (i) Direct Conpression 30 .
ng/ tabl et Active ingredi ent - 14 - 380 ng Lactose
145mg M, crocrystall I nke
Pol yvi ‘Q\A pyrrol i donzﬁe a%% ve. mgred;enEBﬁ&cmcd-ﬂgggldﬁpgt%eéiﬁ% Pa&ose an
7mg 35 Conpr essumssv\hug:leﬂ polyvinylpyrrolidone are sieved thragOflng 500um gileve 8he
active ingredigy C [ el C

ded {1 8 éd&‘égi% mﬁﬁexc.h The g«%@ﬁesi &E’éa%aéé‘qg gf’%s%gegﬂ%%ﬂh e

ponV|nyIpyrroI| ne are sieve err| sieve an

sui t abl e ‘m xer . 25548 $dRYSaNd) Plendasy u&tgw the fcki el bl pnddhe blend {a:pppprspeed
and bl ended_wi t fhioheas¥etisVEsiigeBsi table dohshek.i s conpressed into.tablets

usi ng sui tabl e punches (1) t Ganulation ng/tablet 10 Active
I ngr edi ent 380ny Lact ose '

215mg Pregel at i fii ideWetiGranilation 70ng Cross-|inked
Pol yvi nyl pyrrolidone 28y Magnesi um Stearat e

7mg 15 Conpression wei ght 700mg The active

i ngredient, |lactose and pregel atini sed starch are bl endetgftaipdeber and
granul at ed W|th wat h ggss is dried and 20 mi |l edsgghge nmagnesi um
stearate an®cross- F‘lgnlk-g i’\"%%yw nyl pyrrotidone are screenecf Erough a 250pm
si eve and bl ended w-e¢tasge granul e. The resul tant bl end |szje'i5‘9pressed usi ng

suitabl e tabl et punphgelaEliiBebdestarch Suckabl e/ Chewabl e Tabl#fng

N2 - Cross~-linked Polyvinylpyrrolidone : 28mg
Magnesium Stearate mg

15 _
- Compression weight 700mg

The active ingredient, lactose and pregelatinised starch are
blended togéther and granulated with water. The wet mass is dried and
20 Mmilled. The magnesium stearate and cross-linked polyvinylpyrrolidone
are screened through a 250pm sieve and blended with the granule. The
resultant blend is compressed using suitable tablet punches.

Example B Suckable/Chewable Tablets

U 25
: - mg/tablet
(i) Active ingredient 380mg
Polyvinylpyrrolidone _ _ 28mg
- Sweetener/Flavour : _ g8 "
Magnesium Stearate . mg
30 . Mannitol : : : to 700mg
Compression weight 700mg

35



25 ng/tablet (i) Active ingredient - ., 380ny

Pol yvi nyl pyrrol i done 28nmg_Sweet ener / Fl avour
gs Magnesium St earate _ _ . : 7mg 30 * Manni t ol
to 70mg Conpressi on wei ght : ' 700ng 35 -

15 - The active ingredient, sweetener/flavDsr _anpl manni to: are bl _(Ia_ﬂded

t oget her and gran ted.with a sol ution of. vi nyl rolidone. e wet .
mes s dried m IPedekide) tefrdtrte SReRenRIntavah B mhne ol pun Sendra,
t hrough a 250tdgether sindvgyanulated with tearolupianudfe posyvdinyps yreetiddne . g 0 -

eod o} th maolugklanuife pobyciayPeyrobid
S80mg Ry oxypranet i, Rl PV AP uGbr adeba i dodg 81 oFftnate,

St ear at e shed through a 250um sieve). Tlp@'rggu.ltant grafude dig compressed _

gs Xylitok  into tablets using suitable punchestO .~ 700mg Conpression weight
700mg 15 The active ingredient, xylitol and flavour are bl ended
toget her, granul ated using a solution of the hydroxyprﬂ&iﬁ&iﬁ hyl cel | ul ose

i n aqueous et GibiNoRct ivedinyreddentThe granule is nmillted, | ubgamat ed with

_ s il e d
2l ot s usi ng- sui (ARSI RSUICRIAGRE’ & /2 Ul oo A ancu ¢ (1)

Active ingredi ent-Magnesium Stearate 380ngy Pregmigatini sed Starch
65 25 Mag ' Stearate L . Sng Fill
vveimgyht 10 PE&ldiA ' 450mg The acti ¥ | ngr edi ent and
pregel atini sed st X¥fodre screened to . 700mg |
Compression weight o : 700mg /-
15 The active ingredient, xylitol and flavour are blended together,

granulated using a solution of the hydrox'-ypropyl- methylcellulose in
aqueous ethenol, and dried. The granule is milled, lubricated with
magnesium stearate (meshed through a ZSOpm'slevé) and compressed into
tablets using .su.i.t_able punches .

20
- Example C Capsules
o D mg/capsule
(i) Active ingredient - 380mg

Pregelatinised Starch o 65mg

25 Magnesium Stearate | Smg v
Fill weight ' ~ 450mg

- The active lngredlent and pregelatinised starch are screened

30 through a 500ug mesh sieve, blended togéther and lubricated with
magnesium stearate (meshed through a 250um sieve). The blend is filled
into hard gelatin capsules of a suitable size. |

35



‘530 t hr ough -a 500- [er-f] mesh sieve, blended-together and |ubricated with
magnesi um st'earat e’ (nmeshed through a 250pmsieve).. The blend is filled

into hakd gel atin capsul es of a suitable size. 35 - 16 - ng/capsule
(ii) Active ingredient - 380ng Lact ose

75mg Pol yvi nyl pyrrolidone 16 20mg Cross-|inked
Pol yvi nyl pyrrol i done 20ng 5 - Magnesi um St.ear at e

5my Fidl. wei ght - 500nypgYhepsdei ve
ingredient and 1364088 ;a% gndad together and wet 10 nmas ith a

sol ution of pol';gv??\yl pf/"rrgn%one. The mass is dried and m ?Pg" and bl ended
with cross-1inked pdia@éPe8| pyrrol i done and nagnesi.um st ear a?@g scr eened

through a 250pm nestBol Wiyipgerdllidéte bl end is filled into hapgygel atin
capsul es of a suitable size. 1}5 nglrvil e D _.,Oral Syrup Activ§ I ngr edi ent
380ng Hydr oxypropyl "N ﬁ'ylrz"(?@F Jledxeinylpyrrolidone 48%9 Propyl
Hydr oxybenzdat e Magnesium Stearate 1.5mg 20 But ybmg

Hydr oxybenzoat e : : 0. 75mg Saccharin Sodi um

5ng Sorbitol ‘Solution : _ 10mM Suitable
Buffers Fill weight . gs Suitable Fl 806ug s
gs 25 Purified Water : ' ' to 10m The

hydr oxpropyl methylcellul ose is dispersed in a portion of hot purified
wat er together with Meeaskiyeoinaredient and Jaatess-ane blendad teoelihesyend wet

cool to. roomad emjagsed With &l R81SEIGRNGY IpB1 Wity Ypyrrbll BadHel STHY Hasd) 1sS@Ffdidt Shd
solution are addeﬂ%éé)éhag bul k.sq redi,ent is dissolved

ution. Th ctive, i A
in a portion of ™ |%eﬁﬂe‘a\lé’t‘£9 ‘%‘Hﬁs'af'dﬂgﬁgtp(? myggm%mq 8Rd megnesium
Sl}r‘f abl e buf f er steayatee (ockbeded theoudh al 250ph PedH)N THee resglitant BleRd Xis! Filled

stabi | ity. The sobution 1 TR0%aRui 59 ¢ MEseduol g/ and f111ed into

15 Example D Oral Syrup

Active ingredient o . 380mg

Hydroxypropyl Methylcellulose . 45mg
Propyl Hydroxybenzoate 1.5mg
20 Butyl Hydroxybenzoate : - 0.75mg
Saccharin Sodium . _ : - 5mg -
Sorbitol Solution = ¢ 1.0m1
Suitable Buffers - _ ' : qs
o/ : Suitable Flavours S _ g8
| 25 Pyrified Water = ~ to - 10ml

The hydroxpropyl methylcellulose is dispersed in a portion of hot
purified water together with the hydroxybenzoates and the solution is
‘allowed to.cool to room temperature. The saccharin sodium, flavours and

30 gorbitol solution are added to the bulk solution. The active ingredient
is dissolved in a portion of the remaining water and added to the bulk
solution.'Suitable'buffers may be added to control the pH in the region
of maxiumum stability. The solution is made up to volume, filtered and
filled into suitable containers. '
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35 17 CLAI M5 1. A salt formed between ranitidine and a.conplex of"
bi smuth with a carboxylic acid, or a solvate of such a salt: 2. °° A salt
as olained in claim 1, wherein the carboxylic acid contaihs at’|east +
three functional groups in the noleculej4n addition to the carboxyl group
which is available for salt formation wth ranitidine. 3. A salt as

cl ai med ¢ﬂl1%al m 1, wherein the carboxylic acid is citric acid,
tartaric acrd, ethylenedianinetetraacetic acid, propylcitric  acid:Jier
agaricic acid. 4. . A salt as clained in-.:claim 1, wherein the
carboxylix. acid is salti cEarmeti obetweenr rarddiidife and A cmﬂple:asof '

cl ai med | xyLLc .ac itlpC

N2 [[[éﬁ%ﬂﬁt ﬁ)y é-xm ﬁg@éﬁéﬂigé QUL Jai.- #C581ate' 164 C A

furanyl ] rﬁﬁhlﬂ]thl o]ethyl ]-N -nethyl -2-nitro-1, 1- et henedi am ne

2- hydroxya ], 2, 3- pAOP@aale | Capboxilaintedi St hcia’iﬁ. cqrml Wher@th SOtNat es

t her eof . met hyl
f u?éﬁ& ] reamwfym{a] éﬁ#ﬁﬂ[ ]c&Péﬁpﬁygffza}nﬁi{]ﬁ% "ﬁh{geem%ﬂ%egfmw R*)
] 2, 3 dlhmdranabubm@aﬁxunintndamtboﬁBtb theplcarboxyd pfou evhidier gof . 8.

f ur anyl ] r&%@%#ﬁ%ﬁ*hé?}wﬁ%&z %tﬂ Eqnjlti%’trheehedl anm ne

2-hydroxy3d, 2, 3Anosaddcanastricdained | ain bedadmh @3+) whensin, the

sol vates & ﬁ%fﬁ% ac d2- 1lgl [ i%@i thx'cairan()) @4@&5 e2- acid,
furanyl]rret yl I O em%& rreth - 2-ni ro 1, ]‘)“_31 N,
N - e th¥lenqdiapi ﬁe%rqwe Rar®s QWtW “'14‘31% (3¢}'. _ o
conpl ex a@gﬁcselaanas t her eof-. _ \_)
4, A salt as claimed in claim 1, _.whe'rein the -
carboxylic acid is citric acid or tartaric acid. |
5. A salt as claimed in claim 1, wherein the
carboxylic acid is citric acid. L
6. N-[2-[[[5-[(dimethylamino)methyl]-2-

furanyl]methyljthio]ethyl]-N'-méﬁhyléz-nitro-l l-
ethenediamine 2-hydroxy-1,2, 3-propanetricarboxylate bismuth

. (3 complex, and solvates thereof. ' '

7. N-[2-[[{5-[(dimethylamino)methyl]-2-
furanyljmethyljlthio)jethyl)~N'-methyl-2-nitro-1,1-
ethenediamine [(R-R*R*)]-2, 3-dihydroxybutanedioate bismuth

(3*) complex, and solvates thereof. - B
8. -[2-[[[5-[(dimethylamino)methylj-2- (O
furanyl]methyl]thioJethyl])~N'-methyl-2~nitro-1,1-
ethenediamine 2-hydroxy-1,2,3-nonadecane tricarboxylate
bismuth (3%) complex, and solvates thereof. -

9.  N-[2=-[[[5-[(dimethylamino)methyl]}-2-

- furanyllmethyllthiolethyl]-N'-methyl-2-nitro-1,1-
ethenediamine N, N '-ei:harnéadﬁiyﬁll>is;[jt-
(carboxymethyl)glycine]bismuth(3+) complex, and solvates
thereof. : : = S -

10. - A pharmaceuticgl composition comprising a salt as
claimed in any of claims 1 to 9, together with at least

6206/1
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’?10. A phar maceut i cal conposi tion conprising a salt as clainmed in any of
claims 1 td 9, together with at |east 6206/1 18 one pharnmaceutically

5 accept-able cafrier or diluent. 11« - A pharnmaceutical conposition as
clained in claim10, in a form adapted for @@l adm nistration. 12. A
phar maceuti cal conposition as clained.in claim 10, in the formof tablets.
13. . ., A pharqmenmmce%muyoapeep%@lalﬁeqarmerapm 4ilyent2 in unit

dose 4 grm conth ni ng. 100 phrirdckut idail h@oﬁﬁi:ér@%nu@é g28¢med4 in clélm
phar maceut i cal n}é_gy tion as_claiped in claim1 in unit dose form

cont ai ni ng 1001% R kPP ﬂ,@pggqltf%rom}ta%gglsggatlon.A
phar maceut i Ca|122.0rrpOSIAI @namademttmill ncompositionr ak’, claimedt eselbdmm

t 15 600, f_th It dose. 16. A
har maceut | cal Sorbor T e EBrgh EHRERE 2 (115
[ (di met hyl am et hyl3 - Zlhhmwﬁm]trwlaﬂqu:empa$eti]9h] a\s claimed in claim

met hyl -2-nitr Fethenegd a 1 r y. e
bi snuth (3+) g'[olrlrp% ﬁe gﬁso \?7§tgdt ere mtgg%gt% er WI rﬁ?’ﬁ ﬁga??(oia& of
phar maceut i calthe a%%b‘{at%’#‘ cuplf rdeseor diluent. 17. A phar nmaceuti cal

conposition ag gl ai medi %h“a'rﬁia@elﬁllc'&la é&ﬁﬁb@ﬂ'@ﬂéﬁd AP’ cPhdhed 1n claim
adm ni stration in_the form of t_ ranceut i 03|t|on

al
as clai med in %t aPh 22 itRnkpL os@%r%?’é’ﬁn?&?‘ﬁiaﬂ'&%fgo 190 568 rﬁ:?%fm?hé’
conpl ex or a stHe/adxlthperocinitSdose. A salt as claimed in any of clainms 1

to 9, for use gs an aci ﬁgaﬁ%c%%%ﬁt&a‘i ag&géosfgion aﬁf Q?Q‘iﬁéa f:\%i] E:ﬁglm

preparation of a salt
Uprl ses redctiny rlém tini paiki dose bfgnm #Wbmm A2 ﬁoccﬁﬁﬂ emgi ofa

the salt per unit dose.

16. - A pharmaceutical composition comprising N-[2~[[[5-
[ (dimethylamino)methyl]-2-furanyljmethyl]thio]ethyl]-N’~
‘methyl-2-nitro-1,1-ethenediamine 2-hydroxy=-1,2,3-~-
propanetricarboxylate bismuth (3%) complex, or a solvate
thereof together with at least one pharmaceutically
acceptable carrier or diluent. '

17. A pharmaceutical composition as claimed in claim
16 in a form adapted for oral administration in the form
of tablets. '

18. A pharamceutical composition as claimed in claim

17 in unit dose form containing 100 to 800 mg of the
— - complex or a solvate thereof.

19. A salt as claimed in any of claims 1 to 9, for use

as an active therapeutic agent.

20. A process for the preparation of a salt as claimed

in any of claims 1 to 9, which comprises reacting

ranitidine with a bismuth carboxylic acid complex in a
' suitable solvent and separatlng the salt thus formed from
- the solution.

21. A process for the preparation of N-(2-[[[5-

[ (dimethylamino)methyl)-2-furanyl]methyl]thio)ethyl])}-N’~

methyl-2-nitro-1,1-ethenediamine 2-~hydroxy-1,2,3-

6206/1
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sui tabl e solvent and separating the salt thus fornmed fromthe sol utlon 21.
A process for the preparation of NJ[2-[[[5-
[ (di met hyl ami no) met hyl ] - 2-furanyl ] methyl Jthiro]ethyl]-N -
met hyl - 2-nitro-1, 1- et henedi am ne 2- hydroxy-112, 3- 6206/ 1 19
propanetricar boxyl ate bismuth (3+) conplex, which gorrprl ses reacti ng
rani ti di ne w tpropanpitadcarhiexyints t hoismuitdh ac(3¥)n compiem,e sonieht

and separati ngobhgrsdel (FUSCERRICEAN AN e Salit o8 Idyplex /bﬂorssgae'%as

clainmed in cl e solvent 1s_water rocggs
as claimed i n waghoicidiniigrsachdt dnoa sipktable Fﬂéve%@t’?‘%rﬁeﬂ’?a'ﬁgP‘Pi
- out at el evagggtt @HREr Forhed From theA gylfeisenas clainmed in any of

[0 100G 25, “32.A'sol & (RFSEREROMMCRLAARER dihooRila Rnfled br BPERSSR

with a carboxykthe sol¥entr i® s@teat.e of such a salt, the said salt

ol e PRSRR o, B, BEBELLRT A H%’e%%r%ta“s Dot elafakpaw 16 26.d.
prepared by ruhentednr afthe dmeaﬂnttllﬁ”h cbﬁpl é%@lb‘f igdsm@ut wi Bk C,q]@gated
acid. temperature. .
24. " A process as claimed in any of claims 20 to 22,
wherein the reaction is carried out at a temperature of 40
to 100°C.. - B . - >
25. A salt formed between ranitidine and a complex of

bismuth with a carboxylic acid, or a- solvate of such a
‘salt, the: said salt having been prepared by reacting

" ranitidine with a bismuth carboxylic. acid complex.

26. Ranitidine bismuth citrate or a solvate thereof, -

- when prepared by reacting ranitidine with a complex of
bismuth with citric acid. o

A
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