2084580 Anlnoalk% Furan Derivative - 2 - The present invention is
concerned wiith t‘he hydrochl oride salt of. the [err]-antagoni st

N[ 2-[[[5-(di methyl am no) met hyl ]

-2-fyranyl ] methylJthiolethyl-[err]-nmethyl-2-nitro-1, 1- ethenedi ani ne,
which has the approved nane franitidinet and 5 i'ts pr oductg?pa@d'gﬂ
isQlation. Ranitidine, as described and clained in British Pat Uk
Specification 1,565,966, shows potent histapgine [err]-blocking activity and
may_be used in the treatnment of conditions where there is an advantage in

| owering gastric acidity, particularly 10 in-gastric and peptic

ul ceration, as.a prophylactic nmeasure in surgical procedures, and in the
treatment of allergic and in- flammtory conditions where histamne is a
known nedi ator. The hydrochl oride salt of ranitidine (hereinafter re-
ferred to as ranitidine hydrochloride) is of particular 15 i nportance
since it enables ranitidine to be conveniently formulated in, for exanple,
tablets for oral administration. There is thus the need to produce

rani tidine hydrochloride in as pure and as highly crystalline a condition
as. possible in order to fulfil exactlng gharnaceutlcal requi rements and
specifications. 20 Aninoa bky ByaﬂhpeﬁlvmélVanltldlne

hydrochl oride is produced al so needs to be one~which is convenient to
operate on a plant scale. In particular it i's desirable that the hydro-

chl oride should be prepared with concentrated hydrochloric acid and that

t he solvent. for crystallisation should be readily recoverable. In addition,
the product should be in a formthat is readily filtered off and easily
dried. It is also desirable that, if required, the product can be
recrystallised fromthe same sol vent system ' -



Rani ti di ne hydrochl oride has been obtained in a crystal- |ine
Boym designated Form 1, by dissolving ranitidine in industrial methylated
'sgirit containing hydrogen chl oride and addi ng ethyl acetate to the .
sol ution, as described in the above nentioned British Patent.specificatign.
~This procedure however, 5 doesgnat have the desirable features of a
manuf act uri ng process descrlbed above and Form 1 of the hydrochl oride sal.tw
has un- suitable filtration and drying characteristics. It has now beén
di scovered that ranitidine hydrochloride can be prepared in a new

cryst al IThee PRASAHAATREIHGIQR i SRBGRITIRA prbbhr the hydxeeborddeif act ur | n\g)
PrOGRY% ber the i antalgduiny cnflllm ﬁweﬁu#n‘adne heo eI T abl e

by arScaneral Tng SRl %ﬁh%ﬁ%& °¥'. TEarm? has been

f ouedhgaeaﬁainhnet,owmw Ihavsg ethec lappiralved hramd Merariitiatime Knamd Form 1 -and

exhi, ) e fav e filtration and drying characteristics.
5 Fur?% Rﬁ%@ucﬁggh\ %'% 6ﬂ% %ﬂcwcoplc than Form 1, which is an . additi onal
advant age Ren\iuteﬂmre,t ras siesgnﬁhed' yanst orlamntettilm Bzyldrmhlltarteiet to
noi’ # am 4%5 ﬁ¥¥kby 15 its
I nf ? dol ggggP% glﬁgk eral’ oi | ng/or ' vwf ffraction
pat %FHVl‘FWe%W M“@@ddllé’clﬁ?e&r%m d:eﬁ eﬂqn frifcr% MeShect rum The
i nf kaeired igPaat eumaefta T Yowertiing rgeémcircocd&miﬁe, HartBukarny | in
ral oil sho the ol lQw n maln peaks: ql 1075
10 3198n gastric a pep fg 1%1 n, as a prop ylactic M%(}n - _

- 1006uzgical procedures, andQEﬁDthe treatment of allergi¥l and in-
flammatory conditions where hlstamlne 1s a known mediator,

- The hydrochloride salt of ranitidine (hereinafter re-
ferred to as ranitidine hydrochloride) is of particular

15 importance since it enables ranitidine to be conveniently

formuleted in, for example, tablets for oral administration,

There is thus the need to produce ranitidine hydrochloride in as

pure and as highly'erystalline a condition as possible in order

to fulfil exacting pharmaceutical requirements and speeifications.

20 . : The process by which the ranitidine hydrochloride is

produced also needs te be one which is convenient to operate on

a plant scale. In particular it is desirable that the hydro-

chloride should be prepared with concentrated hydrochloric acid

and that the solvent for crystallisation should be readily

25 recoverable.,

In addition, the prbduct should be in a form that is
'readily,Iiltered off and easily dried. "It is also desirable
that, if required, the product can be recrystallised from the
same solvent system,

0 Ranitidine hydrochloride has been obtained in a crystal-
line form, designated Form 1, by dissolving ranitidine in
industrial methylated spirit containing hydrogen chloride and
adding ethyl acetate to the solution, as described in the above
mentioned British Patent specification. This procedure, however,

5 does not have the desirable features of a manufacturing process
described above and Form 1 of the hydrochloride salt has un-

&
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|nfra red spectrun1of the product of Exanple 1 bel ow obtained in this way

" shown in the d whi o
tr Asni t t ancE} i /%C%Mﬁ%agb L ‘ggdl i nﬁle Qeﬁor%gf}n%n{);t |hﬁ [err].
X{ray Diffractibt Hae dbwayedmfdxsc¢vene®athetnr@nltbdnne hydrechlopide
o o Gad ™ YreBd AL8 ot Qﬁdwgswm@éefm v 9ng fo g di amet e

gl ass caplllary an ogr ap attern cherrer method
in a 114. 6nnu@V®mt1&¢0%anEr%Phytk&%o% etkﬁrmﬂauﬁ%UFgr%Bg[EF??e?édF%flon

and for g hogggs ééh&M%@wf@?yéiapﬂiﬁéOfofﬂrfﬁifllibetmelabéeﬂanran val ues of
X-ray mavelengths use or . the calcula 41711 and

CoKa 1. 79024leaﬁ“€e%1¢%§°5ﬁﬁﬂﬁrah?7?rac*?%npﬁﬁ§?ﬁrnlﬁYeﬁg?ﬁF2§P3ﬁlt|- di ne
hydr00h|Orldﬁr¢ﬁ1d€§nﬁaﬂitidlnépnydﬁqéhhﬂﬂ1delahlaenewtenystaktlﬁe)fosmas

Lflloms (s. des1gngte31For% éun1F Eeﬁgs ﬁeénv?axnddgﬁﬁggéif§elo have
m larg@erOcrystals thagyvbhé Bdtherto known Form3}ywand exhibits3 35
2vwad G'fé more favourabld' filtration an§53§ying charact¥fistics.
Furthermore, Form 2 is less hygroscopic than Form 1, which
is an additional advantage in view of the sensit1v1ty of
ranitidine hydrochloride to m01sture.
Form 2 ranitidine hydroch10r1de may be characterised by
15 its 1nfra-red spectrum in mineral oil and/or by its X-ray
powder dlffractlon pattern, These will now be discussed in
more detail. '
Infra-red Spectrum -
The infra-red spectrum of Forﬁ'z ranitidine hydrochloride
20 as a mull in mineral oil shows the following main peaks:

3260 . 1075
3190 ' 1045
3100 - " 1021
2560 1006
25 | 2510 - | 991
2470 972
1620 958
1590 ' 810
| 1570 - 800
30 - 1263 760
| - 1230 . 700
1220 660
1195 o 640 .
1163 | i 620 cm 1
35 1130

The infra-red spectrum of the product of lixample 1 below .
obtained in this way is shown in the accompanying drawing
in which the ordinate is thq transmittance in % and the abscissa
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3 6X-ray Diffraction vwd ©2.30 -3vwd 3. 46 :
}%.Jy £ t r?‘ﬂ’éfjhi!: rl*ad}.'-xﬁ | ori de may be
for nmul at ed T?‘or adm’ni- sitfr al:[aieor%q convenl ent ;,_d ﬁﬁlﬂfﬁle éﬂnvent i on

i ncihydaochlomide t@k&ﬂa@%ﬂ%é{ﬁ ilaadingpide tmamrm)hpm'@q ng Form 2
"ant odisih @idRYH:Od I UUP R Y dif® JHb tYEFbIing o4 | nary medi cine.

Such ¢ ositions ma resented f ‘use in a % conventi onal

manR&t HETD, by, dhe cP "a rﬁ'eﬁ,relﬁqfé%ﬂq %%cﬁ:e‘ﬂt‘h-tﬁ"@“ d%ﬁ“?'“ﬁ%#e’br exci pi ent
and cmered ih@' iplodutrd ffore- 12]Llldlﬁ€b Olid”lQIoI@Ctrakﬁafl}ix?ChxﬁIltﬁ)r e.g. H

-an agoni_ st roc al t’ o, t.h nvention may be
5 BB o FEy smaRiton, kB Yo KN oty ardenfed tig, |

adrrwnl".lmelsaufoﬂ-ra@r ata\milmngﬂtsr a.ts_elh :ﬂosr_ptrlfﬁ ara:hﬂ;lqmtdns:lﬁearéy in the form

of eks Fgr dm ni stration, the pharnaceutical

corr%gl?lat |lor?%n§1($%k ?%ea‘grrzg Or exanple, tablets, capsules, powders,

10 sol aheoﬁsragymm@iem diftrantion m*emmcpiowm\&manmi— means With -

accaah@bhs-a%famlo&&f@ 0Tt AL £ mﬁaﬁg&mﬁ&%&ﬁwt i ons may take

t he faorm qf tablets or Iozengles fo rrul ated i n conventional nanner.
intensities (I) is as follows (s.= strong, m = medium, w = weak,

v = very, d = diffuse):

af) L a1
10.73 S m . 3.40 - 2vw
6.50 | 3vwd 3.35'  2vwd
6.13 m 3.25 - wd
5,83 ' s - | ' 3.12 2vw
5.63 | Ivwd 3.04  2vwa
5,42 | s : 2.97 3vwd
5.00 - 2vw 2,93 3vwad
4,92 w 2.88 Jvwd
4,59 . _ 2vw T 2.81 vwd
4,50 | s 2,72 | vwd
4,28 | w 2,66 Svd
3.91 wd 2.47 2vwd
3.79 | s 2.44 W
3.71 | n 2.34 2vwd
3.60 vwd T 2.30 Fvwd
3.46 m - 2.21 2vwd

Form 2 ranitidine hydrochloride may be formulated for
administration in any convenient way and the invention includes
within its scope pharmaceutical compositions comprising Form 2
ranitidine hydrochloride adapi:ed for use in human or veterinary
medicine., Such-compositi'pns ‘-may be presented for use in a



“Form 2 ranitidine hydrochlorlde may be fornulated for 15 par ent er al {ﬁf
admi ni stration by bolus i njection or continuous infusion.. Fornulations Ko °
dnjection may be presented in unit dosage formin anpoules, or in

‘mul ti - dose containers, with an added preservative. The conmposi tions may

take such forns as suspensi ons, sel Bt =ons or enulsions in oily or aqueous

2Q . vehicles, and may contain fornul atory agents such as suspendi ng,

SLabi | i si nge Wg%%or b3C ARG AU tnd) LIS ¥ebha il iku 10T edi ent

reconstitution with a suitable vehicl e,

be in p
n%'/l | e pyr 8gespiabd e seariegepgy exgd@iend: and may; ﬁ%Pné%lﬂ%F‘%‘e nay
al tSO Pe for guliedd odher acltrivreetihgh-eqqmt Itle?@s damt g%mmtorlﬁs or
retention e S cont ai ni conyvention or s _such_ as
cocoa butte&gﬁﬁ 5pﬁegy§FQGbi°JEg ttBﬁF?&%JQﬁplo %”ﬁ&' o may be
Iram 5i di ne rwamadblted cterrm;ralle fbnmsudlat dopicadi, ntpmrdrﬂ:enarlaarm- rgeltal
otions, LS .3 S £ or e
adn ot r ot FORARiBETO 0B "R AR O PG red P pdf £ RIrLy
hydrochl ori dm ithel fioom} abstebliet s nd ctagiswiesome 40 ng to 1.2 g per day,
dependent upon theF%%QQ&EHOQdﬂﬁnﬁ@%rﬂ%&bﬁptth§5 harmaceutichl® dompoiltion

i nvention al so provi rocess preparation of Form 2 ranltldlne

hydrochlor|HEVWRF8ﬁ @8#pﬁP§@b°f Torg examplena[tabdiet§ - LAPSUefe POWders,
hydr gohl or i dg@1ut96na sgwh @" oirh §ugPlensi ohss Pregared df couvdntiomlnhi ch

yield Form 2 raniti rochl ori The preg se.condi.tians _under which
Form 2 rani P8P ¥ §% Bclk &P@ qi?%%ﬁiég ¢ mﬁyqﬁgllﬁﬁﬁﬁ (ﬁﬁftlon
determ ned #he icomp® sdrtipnso amiyb|takieo thiev e carin Wb drabife tsetdrod 2emiges have
been found ggrﬂﬁlﬁ%bh?qhgcbﬁd@ﬁ%ﬁﬁdﬂi ﬁQﬂﬁ;r;for exanple, Form 2 ranitidine

hydr ochl ori
: Form 2 ranitidine. hydrochloride may be formulated for
15 parenteral adm;nlstratlon by bolus injection orx continuous
infusion. Formulations for injection may be presented in unit
dosage form in ampoules, or in multi-dose containers, with an
added preservat1ve. The compositions may take such forms as
suspensions, solutions or emulsions in oily or aqueous
20 vehicles, and may contain formulatory agents such as suspending,
stabilising and/or dispersing agents. Alternatively, the active
1ngred1ent may be in powder form for {Fconstltut1on with a
suitable vehicle, e.g. sterile pyrogen-free water, before use.
Form 2 ranitidine hydrochloride may also be formulated
25 . in rectal compositibns sﬁch_as suppositories or retention
enemas, e.g. containing conventional suppository_bases such
as cocoa butter or other glycerldes. _
For topical application, Form 2 ran1t1d1ne hydrochloride
may be formulated as ointments, creams,.gels, lotions, powders
30  or sprays in a conventional manner.
For internal administration a convenient daily dosage
'regime of Form 2 ranitidine hydroch1oride is 1 to 4 doses to
the total of some 40 mg to 1.2 g per day, dependent upon the.
condition of the patient. . .
35 The present invention also provides a process for the
preparation of Form 2 ranitidine hydrochloride which comprises
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Ke prepared by crystalllsatlon under controlled COﬂdItIOﬂS 10 In

Jarticular, it can be prepared either fromthe correspondi ng free base by

baction with hydr ochl ori c a0|% or by recrystalli- -sation of previously ;
i sol ated ranitidine hydrochl 6ritdé. In general t he use-of a hydroxylic =
sol vent, e. g' a lower alkanol, is preferred.” In order to dissolve the

St A" BRIkt ot a1 BT 0d 000 ™ 081 86208, igkuge soe~

wat er S8 one cases 'S necessar t her

organuu.gosﬂémsnnlenbgemqndntmqnssxhxehnysm¢¢ E@rmcatnanltndmnder to o/

brlngh AS-0l q@f& ystals out of solution. Wen the starting material for
he prgparagion ‘the 20 desired Form 2 ranitidine hydrochloride is

the free basd&h %N@%@%%%ﬁ’éﬁ&? HRdRr i WibecEormedt FaRlfidéngt i on of
ranit i uﬁ@cmuoaﬁwriéﬁm@a fdedi@Céﬁpirfc@Phﬂ , dépbiavREdbina it

crysta lis |on of, he re red formof the h chl ori de salt referably
2t an 18 Qe d! 4 iy by 4 eithods "WRichZuaTy' peBhy
part|¢mhmﬂIWO4&e-qkrtﬂbldnanuhhaotinmf further quantities of propan 2-ol..
Al ternativel ol g ni n- 2- ol
or et hanol cgtrrl\ SZ’ tilr{)ellatéé"d:ﬂlt\/g]{‘%1 ﬁéﬁ‘)g %tg‘i}ﬁgaﬁﬁagﬁghgggﬁp‘g rm2
ranit ibgi mgﬂnﬁﬂﬂﬁﬂﬂXNanstn%&;sﬂtlemdundea.cenpemhiqdeceﬁdltlonup to [err],
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concentr ted rochlorlc acl d era nmol ar
equi vX&R basd’p&x m&efolforhmmmxsqlmcla%tpalanﬂuénpr Bynsesnaﬁrbalﬁé-

enpl owert i o dar ﬂ'@ﬁﬂ)wlis@IkSteéaféniﬁiﬂﬁhéoﬁydﬂécn@bhaé In as

~crystallisa |18 should be ca ri ed out at aT el ev
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solvent system. In some" ‘caseés it is necessary to add further
organic solvent or a speéific anti-solvent such as acetone
in order to bring the Form 2 nrystals out of solutlon.

'~ When the starting material for the preparation of the
desired Form 2 ranitidine hydrochloride is the free base,_
one preferred preparation involves treating a solution of
ranitidine in propan-2-ol with hydrochloric acid, followed
by crystallisation'ofsﬁhe required-fOrm of the hydrochloride
salt, preferably at an elevated temperature at up to 70°C,
e.g. 40 to 60°C, particularly 48 - 52°C, by addition of
further quantities of propan-2-ol. Alterhatively a solution '
of ranitidine in 2-methylpropan-2-ol, butan-2-ol or ethanol
can be treated with hydrochloric acid and the desired Form
2 ranitidine hydrochloride crystallised at a temperature
up to 70°C, for example from room temperature to 60°cC.

It is preferable to use concentrated hydrochloric acid

(e.g. 35 to 38% w/w) and, in general, molaf'equivalent
proportions of hydrochlorlc acid and ranltldlne should

be employed. Under these conditions, salt formation, as well
as crystallisation, shoﬁld preferably be carried out at an
elevated temperature, for'example within the above mentioned



aci d e.g. up to 7% preferably about 3% v/v. For exanple 5 wher e N
ethanol is the solvent, this can be used in the formof industrial
gethylated spirit mhlch contains about 2% v/v water. Wien the starting
material is ranitidine hydrochloride e.g. Form1 or Form 2, the desired
Forn12 salt may be crystallised 104 _using sinmlar conditions for
-ch§IaJI|sat|on to those descri bed above. Alternatively, the salt may be
di ssolved, e.g. by warmng, in an organic solvent such as met hanol or
etapol f ol Iﬂambﬁamﬁ@l raiig &, thptrmsllbem mhnulmatelﬂ masa a@ to [err],
an stirrin nt| stallsa(éi of t 9‘%‘“{ % coiT?Iete
In the case ?%e ? i Eﬁb % SteY ﬁ%% Y ﬁ%ﬂtaﬁe%ﬂ% o add
a m'scible MOumt)IWrWamh Mdjatiarbm]a to thaylimcthetkydvothkosbtution to
-conplete cry, tl 0, de add

'seeds’ 20 éﬂfﬁ ?%éhf%branl?%ﬂhﬁé %é§¥§§ﬁ|d¥. P%% ﬂpgcrygéalPlsaé?on
sol uti®n i n wheke ethannuuzﬁcWMQtsnlvent;ohh1$b¢an2bean$eddinethe form of
- hydrochl ori dg, he b, t &g €. ff

y &\?7%' deﬂeiﬂyﬁté@aﬁi it S {)J:ﬁ S5t& s PEnbu Lt 8% 06/ 9

fromthe crystallisation ne esir after cool ing, and mashed and
dried. 25 water. |f desired, the Forn12 rani tidi ne hydrochl ori de pre-

pared i’ils above miwanﬁﬁt ’eﬁg beafg@ﬁgshatb'rsam s Beniitlﬁillﬁﬁ ngtgbthdositer
crystallisation tQ those descri Ve, er_that e_lLnvention
be nore full §e “BndBPTRODGOF HESTB Eow‘%ﬁ Esa gsg v%@ ofEystii1ised
Q1T ustx@ti onugdh. sﬁﬁilar%bnﬁeﬁmenat !ﬁbeScaystaM[Lsalt]i.on thethoseedesardted
hydr ochl ori c. Cld IS o W n I.n r t pi
0.p. and con? PRE- ZWAS? ﬂ%?%?eg ﬁBFeggiErgggr§§|g%sgbiggﬁﬁl %an|Y|§%%éing’
hydr ochl ori dénGan eqaanibeaOIVanusu5h3&ﬁ)memheun&enrraﬁbanh}drochlorlc 35
acid was add Sp,u t U eg Of

g@%ﬁrgd B EbBEiR% 4%f%ﬁédi‘§§ui€ﬁﬂg 561815} UeSg9f to 10 to

pr opan- 2- ol wat er
C, and st1rr1ng unt11 crystallisation of the required form
15 is complete, In the case of some solvents, e.g. methamnol, it

may be advantageous to add a miscible anti-solvent such as
acetone or ethyl acetate to the solution to complete crystal-
lisation, ' - |
_ "It has frequently been found desirable to add 'seeds'
20 of Form 2 ranitidine hydrochloride to the crystallisation
- solution in order to induce crystallisation.
- Form 2 ranitidine hydrochloride has proved to be
-readily isolable and can be filtered off from the crystallisation
medium, if desired after cooling, and washed and dried.

25 If desired, the Form 2 ranitidine hydrochloride pre-
pared as above may further be recrystallised using similar
conditions for crystallisation to those described above.

In order that the invention may be more fully understood
the following Examples are given by way of illustration only.

30 All temperatures are in °C. The concentrated hydrochloric '
acid is 35% w/w and the industrial methylated sp1r1t is 74° o.p.
and contains 2% v/v water. .

Example 1 Preparation of Form 2 ranitidine hydrochloride
| _ One equivalent (about 5,3ml) of concentrated hydrochloric
35 - acid was added to a solution of ranitidine (20g) in a
' mixture of propan-2-ol (130ml) and water (4ml) at 45°. The



m ) was added and the resulting solution was then stirred at 50 to al l ow

@ - nmixture was heated at 500 whilst a further quantity of propén 2- ol
' 8

10

15

20

25

50

S

he product to crystallise. The slurry was cooled to 10 to [err] and the,

product.was. 5 filtered off, washed with propan-2-ol (2 x.-27m) and -
dried at 50 under reduced prgssure to give Form 2 ranitidine hydrochloride.
(21g) mp. 139 - 141. Exanple 2 Recrystallisation of ranitidine : ;v

hydrochl oride Form 2 ranitidine hydrochloride (259) was warnmed in a 10
m X misetufe pfwareieed e(ﬁEBO‘) wnmtwrfﬁﬁm&raquhﬁbftyesﬂl ting sol uti on\g/

was stlrre 5 irthe a m) was added
ove®td d% f(()%nf@ 1 ‘iﬂ%‘g %'ﬁ\‘ij %ﬁ 5?%@?%“%%%?ﬁ%9£d to crystallise
at [vasr]the'ihest;hme@ a/hsSQ:?)ottechlbDﬁOthe) pPodeet thecpystaklises filtered
off o ) 00 under reduced
pressureSJ‘t !éﬁvweaﬁzorm @égﬁlﬁﬁ di ne %yd?%%%l%%gg%p glggiéa‘? 2§ :Ee 139 - 141. -
Exarﬁ:illéies'%&%,t afasm iwhHthhfpYopRRT2r ek d*o%'?ﬂll)) FRdFArked ranitidine
hy drgac iy gr VB BT 902€:we F%i‘ﬁuéer%wi?ﬂﬁ@ 2-ol (132m)

and water (18 adthe resultln ution stirred at [err]. A further
quamydxe dyloxi 2kg himymodd9 "V\dé‘ladded over a period of 5 to 10 mi nutes

igdtm [P He ﬁim&dtimc?wf@hitmné _%x_‘%@;m_m? was <:00!2edI t?z
(6] er ropan (6]
x 601 and O di TARHOHLIE BV SRR LT TS Coo8) (X85 VATEBR 1B Rani 1| di ne
hydmuctﬂlme ohef pﬁﬂg)ann&a—o]lZI(LGGmll)ﬂfzamExmpée (o} rgnd athe spesubtbhg

2 h
G e %" {ERdF $O50%, | Sf FubbREr kA g%t%#f pFobg-29%,
sol @Y &iiﬂa@ |Waﬂ/\aﬂd¢ﬁmramop@we0@r@ﬂuitt@r tminntes and shes00. The
resyyigdie 5 lvidd hmw%&%mﬁﬂﬂs@r@ttﬁ@wrOﬂustsmfrir whgred off,

Wgsré%%lvg& QO d&s”l % rret‘;lyl_'hé el()jroS lluuztwés ﬂitered off, wa.shed
with propan-2-ol (2 x 30) and dried at 50° under reduced
pressure to give Form 2 ran1t1d1ne hydrochloride (23.6g)

m.p. 139 - 1l4l°. , .
Example 3 Recrystallisation of ranitidine hydrochloride
| Form 2 ranitidine hydrochloride (50g) was warmed in a
mixture of propan-2-ol (132ml) and water (18ml) and the"
resulting solution stirred at 55°, A further quantity of propan-
2-01 (300ml) was added over a period of 5 to 10 minutes and the
product was allowed to crystallise at 55°., The slurry was
cooled to 10 to 12° and the product was filtered off, washed
with propan-2-ol (2 x 60ml) and dried at 50° under reduced
pressure to give Form 2 ranitidine hydrochloride (48g) m.p.
141 - 142°,
Example 4 Recrystallisation of ranitidine hydrochloride

Form 2 ranitidine hydrochloride (SOg) was dissolved in
-industrial methylated spirit (200m1) at 70°., The solution
was allowed to cool and the product crystallised out at 40°,
The resulting slurry was cooled to 0° and the product was
filtered off, washed with industrial methylated spirit (20m1)
and dried at 59° under reduced pressure to give Form 2
ranitidine hydrochloride (47.7g) m.p. 140 - 142°,




*and dried at[err] under reduced pressure to give Form2 35 rani tidine ezl
hydrochl oride (47.79) mp. 140 - [err]. Exanpl e 5 Preparati on of For
ran|t|d|ne hydr ochl ori de Concentr-ated hydrochloric acid (1 4 M) was adde
“o a solution of ranitidine (6 g) in 2-methyl propan-2-ol. The m xture was
stirred at 400 to allow the product_to crystalli'se 5 and the resul ting
shurry was cool ed to 200. Furthe? Lohcentrated hydrochl oric acid (about
0.2-mM) was added to the m xture and, after stirring for I'h at 200the

px oduct ma."hiin_:__ Ol ipaiel] 'id@d at_500
undeér r educee s ortde

(5.96g) mp. 141 -Cdmmtﬁxmdalhwh‘ﬂbmrmlm1®f(];okm2) reas tadded to

“hydr ochl ori c € S{ baoit 2
| %st ead of SJ{\ﬁtf%rr?o(ggﬁrgﬁ Fﬁgﬁ | r#\? fbﬂgn&%r?}q Tﬁél ve
Form 2 ranlmiﬁtmﬁﬁﬁo%mb?‘ﬁﬂieat(’eo g?onilglO‘ISthe product oo crysiablise
Recryst al | 'ﬁd e Of e 501 tidg ' STy Wiks hwlépeblﬂélge%o Pu¥€hépr m 2

ranitidi ne hydrochloride FormJ1_ rapitidj ri 2590 r med
D i xt areSRA SRR AT QRRLATIC AT Aa(abos Oy § nhf v4g saded 18
resul ting sghétmpetwbe ﬁﬁd;r&dtéﬁ' S0frrivgf fo+rhEh ata20P theoproduptnwasol

(150 m) ded.ov Sol 0 lnutes gnd. th r S

G Towed to DDEETee 4t  (ighequbin 2oBethuThERbER- 201, Fal SF VS 4B, |

product vas507? lumder néducedspressure pooghvie’Foim(2 xagbtidinend dried at
500 i qn h%§ EOREd ranitidine hydrochloride

(22 %pg) m p. éﬁﬁfﬁ%ﬁ%ﬁ P%§§§% BBFEC%ystaIEFSatlon of . Forn11 ranitidine

hydr ochl or i EaEampl e § 2 K. ”'- BEE hd ghlori¢

hydrochl ori de (I ogi'né\/aﬁra@éssdofnnﬁaﬂﬁ e 5 mwtyépeateaethamg bbah)-2a0d

acetone (15, n1% f 5 %ﬁ op

_ instead -methylpropan-2-ol ‘and stirrlng the mixture at

_ 55°, to give Form 2 ranitidine hydrochloride (6.1g) m.p.

15 140 - 141°, | ' . |
Example 7 Recrystallisation of Form 1 ranitidine hydrochloride
to give Form 2 ranitidine hydrochloride

Form 1 ranitidine hydrochloride (25g) was warmed in a
mixture of propan-2-ol (66 ml) and water (9 ml) and the

20 resulting solution was stirred at 50°. 'A further quantity

' of propan-2-ol (150 ml) was added over a period of 5 to 10
minutes and the product was allowed to crystallise'at 50°,

The slurry was cooled to 10 to 12° and the product was

filtered off, washed with propan-2-ol (2 x 30 m1) and dried at
25 50° under reduced pressure to give Form 2 ranitidine hydrochloride

(22.7 g) m.p. 139 - 140°.

Example 8 Recrystallisation of Form 1 ranitidine_hydroehlorigg

1o give Form 2 ranitidine hydrochloride |

Form 1 ranitidine hydrochloride (10g) was warmed in a

30 mixture of methanol (15ml) and acetone (15 ml). The solution

was stirred at 50° whilst a further quantlty of acetone(45ml)

was added and the resulting solution was then stirred at 50°

to allow the product to crystallise. The slurry was cooled to

20° and the product was filtered off, washed with acetone (2

35 x 10 m1), and dried at 50° under reduced pressure to give
Form 2 ranitidine hydrochloride (9.5g) m.p. 141 - 142°.



> resulting solution was then stirred at 500 to allow the product to

stallise. The slurry was cooled to 200 and the product was filtered , 3.
of f, washed with acetone (2 35 X 10 m), and dried at 500 under reduged
‘pressure to give Form 2 ranitidiggghydrochloride (9.59) mp. 141-- [err].
-10- Exanple 9 Preparation of Forn12 rani ti di ne hydrochl ori de Ranltldlner\i
(6g) was dissolved in industrial nethylated spirits (42 nl) at anbient

Eeﬁgeaat Bk8mp2BOY! P2EBhratPof 0QUFGINED! raaidddiked Widrodhlodiaw - 5 \tJ
rated hyOToCHTOrt G oG o [of]o) [ eng sgrrran | e_t mperature rose to
about 27% and tﬁ@néﬁFﬂipﬁm?aés iﬁﬁ%%‘?eﬁ 0 induce

g;%stalImeehymatelhepmredec(herm&ﬂahhlammih?tgnempeﬁutuﬁe slurr% gth25 -

r e

pr oduct &ﬁé Pﬁeﬁa >Pte Pw%%%§§§d?gboﬁt ﬁd&éFﬁS W§PWﬁe "ed spirits (5
- n$) and uratddahyprpcplomderapeduuu@ pddeduto ﬁbegﬁwéuRGMMJZ rani tidi ne

Y a1 EpbcEspedabll Boskdtor abflls B79TANGS £ fgé"”f cEbwed, on 0 T

pr opan- 2569d9923ﬁ1thP &smnsra@arptéO/énégyewsgyaaeéa S8¢ioMe reaction

m xture @hétﬁfsductPaepamaiigheﬁlQanbhvbealedihk 4ludgyag used to wash the

(s ol Chgboccytion o Bob' DA 4o el Bk e T TaBel?) 122
cigstal | teat 00B henpPhet predasdewasbithen fd1ceredapdd, hywshddcwlc acid
(oo R tndatasaBlistataly bl M8 PRI o GAUNSL | 0 o0
50° under reduced pressure to give Form 2 ranitidine
hydrochloride (5.4 g) w.p. 139 - 140°,
Examples 10 - 12 Preparation of Form 2 ranitidine
15 hydrochloride
Ranitidine (50g)(yae’gifﬁaixed'in ropan-2-ol
(225m1) at 45-55°, Celi%fﬁfo 6g) was added and the
reaction mixture filtered. Propan-2-0l (100ml) heated
~ to 45-55° was used to wash the filter. Water (see
20- following Table - omitted in Example 12) was added to the
combined filtrate and the reaction sclution adjusted to
the crystallisation temperature (see table).
Concentrated hydrochloric acid (approxlmately 14al)
was added untillthe end-point was reached i.e. an aliquot
25 . of the reaction_mixture turned bromothymol blue from green ,
to yellow. Propan-2-ol (168ml) warmed to 45-55° was
‘added and the temperature of the solution adjusted to
the crystallisation temperature-chosen. - The solution
was seeded with Form 2 ranitidine hydrochloride, if
30 necessary, and left to stir for 3 hours. |
The reaction mixture was then cooled to room
temperature and stirred overnight, Prior to filtration
the mixture was cooled to 8-12° for 1% hours. The
wnixture was filtered and the product washed with cold
35 .(s-12°) propan-2-ol (2 x 62ml,). The Form 2 ranitidine

hydrochloride product was dried in a vacuum oven at 50°,

\ N
C%%t stirred at 500 whilst a further quantity of acetone(45n1) was added and
y




to yel | ow. Propan 2-ol (168m) marned to 45-[err]was added and the

t enper at ur e -of ‘t'he sol.ution adjusted to the crystallisation tenperatur
¢hosen. The sol ution was seeded wirth Form 2 rani-tidi ne hydrechl oride,
necessary, and left to stir for 3 hours. The reaction nixture was then
cool ed +0 room tenperature -and stirred owdnwi ght. Prior to filtration the
mt4dre was.cooled to 8-12 for 11 hours. The nixture was filtered and the

product washed with cold 35  (8-12) propan-2-ol ./(2 x 62m .). The Form 2
raQigidine hydrochloride product was dr PTABLEnN a vacuum oven at 50 TABLE
Example Vol . of C}ystalllsatlon Yield No. =~ Water added
(M) Temp. (O - 2.1 40

52.2 11 - Ezample %oi. of 55 Crystajligation Yield

50 54. ONo. CLAl Whtet. addeﬁogﬁla rqghkldxnglhydrochl riyde
characterised by an infra-Ted spe rxsghomnng t he
foll ow ng. mai n peaks: 3260 ; C 1075 3190

1045 3100 10 2.1 1021 2560 40 52.2 1006
2510 91 2470 972 1620
958 1590 11 21 210 55 51.0

12 - 50 54,0



15%0 800 1263—— 760 1230
1220 660 1195 . 640

1yd?ochl ori de characterised bye-?ﬁ;[ fez)H Uu@”’ul"m"mmfzi??”;glt |ngn .

pat t ergpagMy.essed in ternms of "d" spacings an ré afive intensities (1) (s~

= stromg—Mm = nedium w = weak, v = very, d = diffuse) -and obtai ned by t Rt
Debye Scherrer method in a 114.6 nmdi aneter canera by exposure for 12

hour s 1,0 [em@rmeghﬁ&nana&ubfnydﬁo@mvoﬁlae Enpab8dirake@nbyd( A o
g'40 an 1nfrqgﬁﬁqs§géc{r4m as ag@vbl 1n 8%8e¥§1 oil §hg&1ng] Svwd
6.13 the following main peaks: . 3.25 . wd 5. 83 ' S
3.12 2VW : 3vwd - 3.04 2vwd
5. 42 2V" 55260 297 - 19%3wd 506 2vw
2.93 3vwd 319 W 1045 2.88 3vwd
4.59 2 VW 2100 2.81 10%9d 4. 40 S
2.72 vwd 4.728 w ' 0% 2. 66 3vwd
3.91 wd 2560 2. 47 1006y g * cC L M
S * [err] - 2510 I [err] 8919 s
2.44 v 1 ‘ m 2.34
2vwd 3. 60 “§E5€md. . 2. 30 972 3vwd
1620 _ 958
1590 810
= 1570 800
1263 ' 760
1230 - 700
1220 _ 660
1195 640
1163 : 620 cm~t
1130
2. Form 2 ranitidine hydrochloride characterised by

the following x-ray powder diffraction pattern expressed
in terms of "d" spac¢ings and relative intensities (1)
(s = strong, m = medium, w = weak, v ='Very, d = diffuse)
and obtained by the Debye Scherrer method in a 114.6 mm
" diameter camera by exposure for 12 hours'to CoKa radiation
and for 3 hours to CuKa radiation:

-

a(a) 1 | a(d) I

210.73 . dm _ 3.40 o 2w
6.50 Zvwd 3.35 2vwd
6.13 m . 3.25 wd
5.83 s ' 3,12 VW
5.63 Svwd | 3.04 2vwd
5.42 | s | | 2.97 3vwd
5.06 2vw 2.93 3vwd
4,92 w 2.88 3vwd
4.59 2 vw 2.81 © vwd
4,40 s 2.72 vwd
%.28 W : 2,66 | 3vwd

3.91 wd : 2.47 2vwd



§.46 om 2.21 : 2vwd 3. A process
for the preparation of Form2 ranitidine ydrochliumﬂﬂnﬂ I u" &“ﬁin da
1 or Caim2 which conprises crystallisidg ranitidm c e fromta
sol ution thereof.in a solvent ‘under -conditions which yield Form 2
~ranitidine hydrochloride. 4. A process as claimed in Caim3, wherein
tRe Form 2 ranitidine hydrochloride is prepared fromranitidine free base
by reaction with hydrochloric acid. 5. - A process as clainmed in Claim4
carrjed out i hydr oxyli c sol vgnt. 6. A pr s as claimed ingCl aim5
mﬂ?ﬁ% conprisgéigTeating a solutgon of'ranitidigggan pr opan- 2- ol w#th
hydrochl oric adi-d%t a tenperatuSe of up to [err 4%l | owed by vw -
crystallisatior eff Form2 ranitigine hydro- chlord dg by addition ghnfgurther
- propan-2-ol. 7. A process as clained in daimb _which conprises treati-ng
a solution of 5aﬁptidine I n 2-neWW9Ipropan-2-ol,2bprn-2-oI or etPYM} with
hydrochloric agi,#6at a tenperatume of up to [err]e, 2lol | oned by 2vwd
‘crystallisation of Form 2 ranitidine hydrochl oride. 8. A process as
clainmed in aim6 or 7, wherein the starting solution contains up to 7%
viv water. 9. 3. A Arpresesas folraitinved pmep8iraitiho®, ofh&oginn 2-gramizidine C
L M S * -314- htLdiane I L.ar isde p ' | 1isation
of ranitidi neﬁﬁgﬁgggﬁﬁﬁgeégigfﬁgeﬁ g'r Qgggéi&;g ?F’g:ér]fegén{l %08}‘3}0?}1 9,
wherein 5 reempIiges; §xysdaliivdneyraad tddime, hydaoghlord deofrem a 11,

A process as Ggbantidn Rherdo® in ¥h8oevenithander’ @B nditiRhaP Mhi¢nOlyield

met hanol or ethanol..
_ %orm 2 ranitidine hydrochloride.

4, _ A process as-claiﬁed in Claim 3, wherein the Form 2
ranitidine hydrochloride is prepared from ranitidine free
base by reaction with hydrochloriec acid. .

5. ‘A process as claimgd in Claim 4 carried out in a
hydroxylic solvent. ’

- 6. A process as qlaimed in Claim 5 which comprises
treating a solution of ranitidine in propan-2-ol with
hydrochloric acid at a temperature of up to 70°C,
followed by crystallisation of Form 2 ranitidine hydro-
chloride by addition of further propan-2-ol.

7. A process as claimed in Claim 5 which comprises
treating a solution of ranitidine in 2-methylpropan-2-o0l,
butan-2-0l or ethanol with hydrochloric acid at a
temperature of up to 70°C, followed by crystallisation of
Form 2 ranitidine hydrochloride. -

8. A process as claimed in Claim 6 or 7, wherein the
starting solution contains up to 7% v/v water.

9. . A process as claimed in Claim 3, wherein Form 2



éég?plz. A process as clained in"Claim10 or 11, wherein a mscible

-

i -sol vent s -added—tothe solution to conplete crystallisation. 13. A

process for the ' of Form 2 ranitidine 15 hydrochloride .
subst ant i a“!“ﬁﬂﬁ&mﬁ‘m{‘)\}m‘w th particular reference to any of the
3 C

exanpl es. ani tidi ne hydrochl oride when prepared by a proce

as claimed in Cdaim3. 20 15. Form 2 ranitidi ne hydrochl ori de when j\dl

prepared by a process as clained.in~b#éy of Clains 4 to 8. 16. Form 2 .
rani ti di ne hydrochl ori de when prepared by 25 a process as clained in aryg/
of Claims 9 to 12. 17. Form2 ranitidi ne hydrochl ori de when prepared by
a process astranbhbidinenphydreehlieride ispreparad k¥ hecEVEtaslieakpesition

in the formef tahleisig@npydsotBLEPidge ranitidine hydrochloride as
defined in Caiml or Caim?2 together with at | east one inert

pharmaceutical ly acceptable carrier or diluent. 35 19. A
phar maceut i chd . conphAsptrocass nas helédbmedoinc@paiines, cehpresnng Form 2

rani i e RygkogbLer| deapRofoLED biCLaERR 8 p(Rahy T, ORI DR th a

| east ore iner armacedti ta accep riér-or dent .
20. A pharmaceutical conposition in the formof a powder conprising Form

2 rani tidinepfiydrochl prbdesgsadeti e R cl&im ,1wHérQiﬂi-glr13diE|8Q%H€r21

ani [
with at | east one inert p arnaceutlcafly acceptable carrier uent .
A phar maceut +€ aPreBaRs3TPL onmeEhanel 8F nehar8ienges conprising Form 2
rani tidine hydrochloride as defined in 10 Claim1 or Claim2 together with

at leastjoneyjert RnaEoBEey! heaLh¥1A85°RhaBl§15216' 8E 21, %Whegahn
a miscible anti-solvent is added to the solution to
complete crystallisation.

13. A process for the preparation of Form 2 ranitidine
15 hydrochloride substantially as described with particular
reference to any of the examples. '

: 14.‘ Form 2 ranitidine hydrochloride when prepared by
a process as claimed in Claim 3. '
20 _ : _
15. Form 2 ranitidine hydrochloride when prepared by
a process as claimed in any of Claims 4 to 8.

ls6. ' Form 2 ranitidine hydrochloride when prepared by
25 a process as claimed in any of Claims 9 to 12.

17. - Form 2 ranitidine hydrochibride when prepared by
a process as claimed in Claim 13.

30 18. A pharmaceutical composition in the form of tablets
comprisihg Form 2 ranitidiné hydrochloride as defined in
Claim 1 or Claim 2 together with at least one inert
pharmaceutically acceptable carrier or diluent.

- 35 19, A pharmaceutical composition in the form of capsules
comprising Form 2 ranitidine hydrochloride as defined in
Claim 1 or Claim 2 together with at least one inert



2. A pharmaceuti cal conp05|t|on in the forﬁrof—SUﬁ—65|tor|es conprls
‘Form 2 ranitidine hydrochl oride as 15 defi ned | [“El

together with at |east one inert pharnaceutlcall ﬂ ﬂ“ “H rier

*di lwent. 23. A pharnaceutical conposition in opnlmf ?eﬁentlon

enerfas conpr|5|ng Form 2 ranitidi ne hydrochl oride 20 as defined in daim1

of Claim2 together mnth at | east one T¥&#T pharnaceutically acceptabl e
céTr|er or dlluent A pharmaceuti.cal composition in éhs fo&n1ofcfn

o{ nt ment conpri orn12 n|t|d| drochl oride as_-25 defined in aim
1%f daim r2rpt rﬁ@'c X é&qeﬁ?ggﬁr%éﬁr Len Riceltiverty acceptabl e

carrier or diluent. 25. A process for the production of a pharmaceuti cal

s tori ned i1 4% m 1 oA O AL G (S (Ao Sk 8 pShbes
pharnaceutlcquPmRniﬁﬁngﬂﬂpnﬂuz|nanitidhneuhudroﬁhloride;ﬁsudeﬁinedchm
conposi t i 0g Whes) PiPdUHd &hﬁn?é%{%ge@ %ﬁlé@%& Gd" fperdhe text

of the speCification has been repro ot ocopyl n e app I cants
ori gi nal typesd@hafmaceutigallspfegeptal Jé/v wentwe difficult

to read. The original typescript containing these anendnents may be

|nspected on tQﬁ.prenlssiégﬁéég%éﬁﬂeﬁ]composition in the form of lozenges

comprising Form 2 ranitidine hydrochloride as defined in
10 Claim 1 or Claim 2 together with at least one inert
pharmaceutically acceptable carrier or diluent,

22, A pharmaceutical composition in the form of
suppositories comprising Form 2 ranitidine hydrochloride as

15 defined in Claim 1 or Claim 2 together with at least one
inert pharmaceutically acceptable carrier or diluent.

23. A pharmaceutical composition in the form of
‘retention enemas comprising Form 2 ranitidine hydrochloride

20 as defined in Claim 1 or Claim 2 together with at least one
inert pharmaceutically accepteble carrier or dildent.'

24. A pharmaceutical composition in the form of an

ointment comprising Form 2 ranitidine hydrochloride as
-25. defined in Claim 1 or Claim 2 together with at least one

inert pharmaceutically acceptable carrier or diluent.

25. A process for the production of a pharmaceutical
composition which comprises formulating Form 2 ranitidine
30 hydrochloride as defined in Claim 1 or Claim 2, together

with at least one pharmaceutically acceptable carrier or
diluent.

26. A pharmaceutical composition when produced by a
35 method as claimed in Claim 25.

The taxt of the specificaticn has beemn ammod by photocopying the spplicants origizal
typescTipt. I:pw eontain & fev anendgents which are difficult to resd. The o=iginal
typesc=ipt containing these amendmants asy be inspected on the prexises of the Patent 0flice _



