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1 . PROCESS FOR THE  PREPARATI ON OF NI ZATI DI NE

The present invention relates to a novel process for. the preparation of

ni zati di ne, , T

N-[2-[[[2- (di mEYRY¥Eho) met hyl - 4- t hi azol yI ] met hyl ] t hi o] et hy| JRGVERREB4795 - 2-
5 nitro-1, 1- et henedi am ne, and pharnmaceutically acceptable salts thereof.
The preparation of nizatidine by fusing 4-chl oronet hyl -2-di net hyl am no-

met hyl t hi azole with N-(2-nmercaptoethyl)-N -nmethyl-2-nitro-1, 1- et henedi am ne

has been suggest ed geneiroesds sOR THEFREFAGHGON bewezaatpiNee have found
that N-(2- 10 nmer capt oet hyl )-N -nethyl -2-nitro-1, 1- et henedi am ne cannot
be isolated and stored. Qur attenpts to prepare this conpound have

al ways produced the ditgupigbenidnvention relatesdo gy Inopell prpgase Nor thet hiepartion of o- 1
, 1 -ethenedi am ng) | ¢lj. s Aleh s ideti Rl ham ne
and 3-net hyl am nq-%@@dﬁ‘he r[%??;f?%%l-g%]w&?t@ g-‘ié'ﬁieﬁ%]ﬂeﬁ‘é’uﬂ“‘ﬁei%ﬁ @%ﬁv' he
present inverft i ofitrgil dvaternedigmingy and prasmecssitifally acteptablecsaits thteravh of

ni zati di ne | [err] and pharmaceutically acceptable salts
t hereof, conprising 20 reacting a conpound of formula II [err]
The preparation of nizatidine by fusing 4-chloromethyl-2-dimethylamino-

methylthiazole with N-(2-mercaptoethyl)-N’-methyi-2-nitro-1,1-ethenediamine has
been suggested generically in EP 49618. However, we have found that N-(2-
10 mercaptoethyl)-N"-methyi-2-nitro-1,1-ethenediamine cannot be isolated and stored.
Qur attempts to prepare this compound have always produced the disulphide, N-
methyl-[N"-[2-(N”-methyl-2-nitro-1,1-ethenediamine)ethyldisulphanyl]ethyl]-2-nitro-

1,1-ethenediamine and 3-methylamino-5,6-dihydro-[1,4]-thiazin-2-one oxime.

15 The present invention provides a novel process for the preparation of
nizatidine |
H
Me,N N s AN NHMe
\\43/\ \[ !
s NO,

and pharmaceutically acceptable salts thereof, comprising
20

reacting a compound of formula
S
L= ,
l;l' NO,

25  with a compound of formuia lll

Me,N
* \\ET\X 1

or a salt thereof,



.25 with a conpound of fornula II1I

[err] or a salt thereof, WO 98/11081
PCT/ EP97/ 04705 - 2 in

which X represents a | eaving group, in the presence of nethylamne in the
presence of WAho81A@#t di | uent . The present i nPEMEPIWD4705
represents a considerable i nprovenent, over the 5 known processes for
the preparation of nizatidine, in that i2 allows a one-pot process _
with high yields, |ow production costs, fast processing tinmes and avoids
t he pr obh evtichoK teheskmevan igaviog gpews .in Ithe posiendeonf methylaprimec estheof t he

present invenfiOf e of anifibt QiEnt he Possibility of an extrenely
cost-efficiert contlnuous process. 10 The reactants involved in

this process I, Il and nethyl am ne may be m xed in a nunber of

different ways. |Anange&ipalchBiH réfredeifR R @R&BErablViRiprdvBRedtl A8 He! |
or a salt thereof are conbined to give a mxture and nethylam ne is added
to this &  KpWppragesses faf the preparafion of rizatigne: 1 PBbURIANSE Gne-ROL PRGRE ned

wi t h net hyl anithe high gelds Rwhpiodudtidn costs, afast plocessinga timas tandhevoaiaf tHes added

o the Xt urgoriCRL LPRE b bhoblibes. " AR BS phibocs ot 8BSt ARahddn O 2

salt thereof s a - 8 . and
met hyl am ne allews theipionsibility oten érdrenm@ly costséffigient aemipueusyproaggs.i onal |y furt her
met hyl am ne i s added.
10 The reactants involved in this process I, Ili and methylamine may be mixed
in a number of different ways. In one embodiment of the present invention Il and [l
or a sait thereof are combined to give a mixture and methylamine is added to this
mixture. '

15 In a second embodiment It is combined with methylamine to give a mixture
and Il or a salt thereof is added to the mixture. Optionally further methylamine is
added as 1}l or a salt thereof is added.

In a third embodiment Il, Il and methylamine are combined together
20 simuiltaneously. Optionally further methylamine is added.

The second embodiment is preferred.

In a most preferred embodiment of the present invention the process is

25 continuous and Il or a salt thereof is added simultaneously with methylamine to a

reaction mixture comprising 1l and methylamine and after a suitable time period the

product is removed and the vessel is re-charged with reactants and the process is
continued.

30 The term inert diluent as used herein means a liquid which is inert to the
reactants and products in the process under the conditions used in the process. Any
such liquid may be used. Preferably the inert diluent is water or an organic solvent
selected trom a nitrile, a Cy.; alcohol, a halogenated alkane, an ether, N,N-
dimethylformamide, dimethyl sulphoxide and mixtures thereof. More preferably the

35 inert diluent is water, acetonitrite, mathanol, ethanol, propanol, dichloromethane or



v

The second enbodinent is preferred. In a nost preferred
enbodi nrent of the present invention the process is 25 continuous and |11
or a salt thereof is added simultaneously with nethylamne to a

reacti on m xt “WOS?/F@H sing I'l and nethylam ne and after a suitable tine

period the product is renoved and the vessel is re-char g&/kFFR4705
reactants and the process is conti nued. 30 The terminert
di luent as used herein neans a |liquid whi chPis inert to t he reactants
and products in .t cess under the conditiops in the process. Any
such liquid may tﬁté%@'«? iram o MJULRT {hefag g Most pre "‘qufi"e inest ilvpatris gpetgptrie

or gani ¢ sol vent orwater cs elidweethefdobm a nitrile, a Cerr] alcohol, a

hal ogenat ed al kane, an ether, N N di et hyl f or mam de, di net hyl

sul phoxi de and m xtures ther eof More preferably the 35 inert diluent is
wat er, acetonitrile, Swarisinalylit has hesrofoung thid dineo procel§scinby be metreanat dn the
\é\gT/gE{D é%?gij 85 presence of water. This means that the process may be carried out in mgrt diluents
tetrahydr of uran veijichy Q1 Tt have gy By frigofaysly diesk o lamAdgition caquaens selutiansnef i s

acet o_nl _trl | €  methylarfihe W&\ be Qrsednwﬁdhr&‘é s @0fuse on a production scale than
Surprisingly it q%gobee found tgat the ocess may be carried out in the

5 presence of S Metpyiaming leg 'nPI"Pa‘f“f 'Eﬁocess may be carried out in
inert diluents whi ch do not have to be rlgorously dried. In addition

aqueous sol ypi ons of e toler%‘ahﬂaﬂkn rodBek Qﬁ ?&%t% ng}ﬁ{ dd’ir % e@onm Eali)% use

on a production scale tha gasebus net
savi ngs. 10 mprovementq— Wéh? Bhﬁﬁah@dlﬂg ¢ftie mat%léﬁsfut"w thauoeqcesﬁ s'B'Iq es®ds to

considerable  of wa!eﬁﬁ’fe@ﬁ@ﬂ‘ﬁﬂé Balt & !Il %yFHE;Ya%dE@las Q%B@hérﬂé} é?rfmérﬁ?erﬁ]?etr&[n'eal S
during the proc sal t may be

SS
added as a sol u?’? rﬁ"gf”aﬁ%ﬁ'@ﬁ‘tecff%gﬂ'%ﬁadi’%w keep?ll t"rﬁ?é“"’@'l‘ PH’i"WaH‘P ﬁedlt%or
necessity of hedd magpessitylobeging ddidit adjeraitdNvhicthmeid EbriglettiereatibintviegdaisOr
the necessi )y of using acidic adjuncts which may corrode the reaction
vessels. 15 - The process may be carried out w thout batchw se
addi tion of startingThe procesgtreay Bescamiedseut withaut|batcelwisel sddifrincbf startingst | v .
I nstead a sinpl enatétals fURHEMAHUAIS Which is cosﬁg fn@%ﬁ& %@rﬁpi%&tpﬁoméﬂ%ﬁd

whi ch is conveni Fnt t o use, easy to control and
reactants may be employed which is convement to use, easy to control and may

be scaled up to give an easy to operate and cost effective production process.

20
Suitably X represents a leaving group known to those skilled in the art, for

example halo or a group of formula OR; in which R represents
a) an optionally substituted C,.¢ alkyl group or an optionally substituted phenyl
group or

25 Db} a group of formula SO,R; or
c) a group of formula COR, or
d) a group of formula CO,R,; in which R, represents an optionally substituted
C1.6 alkyl group or an optionally substituted phenyl group. Preferably X represents
halo, mesyfo;ty or tosyloxy. More preferably X represents chioro or bromo.

30

a

It will be understood by those skilled in the art that compounds of formula [l may be
prepared l_r;l__ga_t_q without isolation, from known compounds, for example from the
compound of formula Il in which X represent hydroxy, by methods known to those
skilled in the art. .

35
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be scal ed up to give an easy to operate and cost effective production

process.. 20 Suitably X represents a | eaving group known to
those skilled in the art, for exanple halo or a group of formula
OR[err] in which Rl[oerr] represents a) an optionally substituted
Clerr] al kyl YPSHPO8t an optionally substituted phenyl PGI/BRATO4I05 25
b) agroup of fornmula SO err]R2 or C) a group of fornula COR2
or a group of formula CO2R2; 4in which R2 represents an

tional | tionglly
Ubsti tut stﬁﬁahﬁ 458 ety o PR T beytn, o

t osyl oxy. Mor bydicditier afsthan¥suigonet®ee ni-wluehdsoipbommate, b sulphate, 3Qitrate, acetate, W | | be
e g s Y phaBie bibB o cBnbBC il WRlaC SFRAIRS S Fraldlih ol bh TPV De
prepared in s hout nown co , ror exanple from
t he confrenerdalisi efdo theuhyairachloritien sam o lafi-selts e etlse dihydrpchlaride, obyonret hods
:;g?_)"’gpgg/ E)ﬂ (7)8 Stoichiometrisaltd, ©Phd BaifsHiayPbd usedn the form of solvatedfdr %§érﬁ&l9 &1

Suitabl e salt avd@#fei-hé’f%fswﬁwdhﬂ sgits prsy Pxsiehalidg sallspartculery dhe Bydreshierids

hydr obr oni de, and hydrdyéhide dalfte Mdseplessrasiyithp RamBitee difydredtiaiagskik.phonat e,

sul phate, nitrate, acetate, phosphat e, mal eate, succinate, citrate,
fumarate or tartrate salts. The salts may be nono-salts, e.g. the
hydrochl ori de sal tSuitablydie gwithyameng may the aﬂdqubydmbblmgirdethylmnmacgas intb

stoi chi onggri ﬁleﬁﬁér{ &ltue;mﬁ % i OJ/[R% ngrq {Qai’nﬂ% it Q{Cfphg Idﬁgelnymaﬁagf or

exanpl e as are hy

particul arly ?‘F@dml or| de and hydrobrom de salts. Mst preferably
the salt is the dihydrochloride salt. Suitably t he

met hyl am ne may be_added by bubblin t hyl am as int the inert

dil uent or alter nali&acmpe E%‘f ol PPEmde g'f ﬁeﬁaﬁﬂeé?ﬁ ing a(dﬁégﬁﬁérsf“"éh"'f #&nt may
be addedindrt ajweng @s a solution in the inert dilfemit Gioaseodipdolef forrmula 111 or a salt
t her eof be added as a slurry in the inert diluent, as a solution
in the inert diluent or as a dry solid. 15 Sui tably the process

is carried out at Buitebiyghe aragees isrcanfrg euirye temperglirg & the rangQof GOrtpC,
preferably iny§de, pamsih el @hgs bl Soidwberrl C

Preferably the process is carried out under a substantially oxygen free

20 atmosphere for example under nitrogen or under argon. The process may be

carried out under pressure in the range of 1 to 5 atmospheres. Preferably the
reaction is carried out at atmospheric pressure.

Suitably the molar ratio of compound Il to compound {1l is in the range 0.5:1
25 to 1:1.5. Preferably the molar ratio is approximately 0.8:1 to 1:1.2. More preferably
the molar ratio'is approximately 0.9:1. Suitably the methylamine is present in
excess. Preferably 1 to 20 molar equivalents of methylamine are used with respect
to the compound of formula 1ll. More preferably at least 3 molar equivalents of
methylamine are used when a salt of the compound of formula Il is used. Most

30  preferably 3-12 molar equivalents of methylamine are used.

Optionally the compound of formula | may be converted into a
pharmaceutically acceptable salt thereof by an additional step in which the
compound of formula [ is brought into contact with an acid by methods known to

35 those skilled in the art. Preferably nizatidine is reacted with hydrochloric acid to give
the hydrochioride sait.



Preferably the process is carried out under a substantially oxygen free 20
at nosphere for exanpl e under nitrogen or under argon. The process nmay be
carried out under pressure in the range of 1 to 5 atnospheres. Preferably

t he reaction is carried out at atnospheric pressure.

Sui tably the nBPAaP11%8ti o of conpound || to conpound Il is i nPEHEPYAANE
0.5:1 25 to 1:1.5. Preferably the nolar ratio is approximately 0.8:1 to
1:1.2. More preferably the nolar raBio is approxi mtely 0.9:1.
Suitably the methylamne is present in excess. Preferably 1 to 20
nol ar equi val ents of nethylam ne are used with respect to the

conpound of formul I 3 D, Lyal of
nmet hyl am ne are usZTJL é\/\){?\e’?{l\@ﬁ 2% P Sga?é%aﬁgﬁlgiﬁn%ao@@g;%fh%'%Fgﬁwif’[éi Sggezed.
Most 30  pref eoraprupdg-wieze ehargetedensd Dyl Renentaf AnpdisisyanthiPR@ ofrmeorgsedthe

Opt i-onal |y t hesRoRRg Ypskt@EcopRtBRHnRyubs; IR EGHRYE FdsBbricB iffrdired and mass
pharmaceut i cal I%f?ccegt al&IBe salt thereof E%/l an_addit] ?nal st I n i ch the
conpound of ®f oFRRATESIOPY-s Upless giterwish sfated ihe, starting materiaisiised e RemBls known
to 35 those skie doffindrbialysvaitdtle arfd RaEbabbtyinad Bytefeteme to she' Eiae Casmisklsh

gé;jrlti)ggllor 'c aB}rgctctJr?(. %—Ni?romethylenétnigzcn%%gOn?abyl o] 'otqgingc?l I!r%m Fine Organics, SealwD
PCT/ EP97/ 047058ands, Teeside. 5

The invention is illustrated by the following non-limtative Exanples.

Novel conpounds were characterised by El enental Analysis and one or
more of thao foll ow ng spectroscopi c techni ques; nucl ear nagnetic
resonance, i nf egahmel{and mass 5 spectroscopy. Unless otherw se stated
the starting materials used in the exanples are comrercially avail abl e
and may be obtained by reference to the Fine Chem cals Directory.

2- Ni tronet hyl enet hi Azaikiucl nie 2-mitonmethytdnk thiazeidirfer (267Fgneaendacaionitite, (S8eml)
Sands, Teesi deWas s&rQed and h@a(t%gp Jte401C under nitrogen. Methylamine gas (16.0 g) was
15 passed into the stirred mixture over 45 minutes to give a solution. A slurry of
4-chioromethyl-2-dimethylaminomethyithiazole hydrochioride {40.0 g} {prepared as
described in EP49618) in acetonitrile (50 ml) was added to the solution over a period
of 4.5 hours whilst methylamine gas was bubbled through the reaction mixture such
that methylamine (38.3 g) was added over the period (total methylamine added was
20 54.3g). The temperature of the reaction mixture vatied between 24 and 35°C
during the addition. After the addition, the mixture was diluted with acetonitrile (50
ml) and stirred at ambient temperature for 17 hours. A solid was removed by
filtration and the filtrate was split into 2 equal portions.

25 Portion 1

The solution was evaporated to give a black ol which was partitioned
between water {200 ml) and chloroform (200 ml). The separated chioroform phase
was washed with saturated brine, then dried over magnesium sulphate, filtered and

30 evaporated to give a reddish oil which was dissolved in acetone (200 mi), boiled
under reflux, cooled to 40°C, and then seeded with nizatidine. The mixture was left

L

to stand at 6-5°C for 64 hours. The mixture was filtered to give nizatidine (10.4 g,

37%) m.p. 118-122°C. The structure was confirmed by 1H nmr. The product was
86.4% pure by HPLC.
35



A

APm xture of 2-nitronethylenethiazolidine (25.7 g) and acetonitrile (50 ni)
was, stirred and heated at 40[err] C under nitrogen. Methylam ne gas (16.0 Q)
was 15 passed into the stirred m xture over 45 mnutes to give a
solution. A slurr 4- chl or onet hyl - 2- di net hyl am nonet hyl t hi azol e
hydr ochl or i dé"’?%‘%@mg) (prepared as descri bed i n EP496 P&E/EPAT/04705
acetonitrile (50 mM) was added to the solution over a period of 4.5
hours whi | st net hyl am ne gas was bubbl ed t hrough the reaction m xture such
that methylam ne (38.3 g) was added over the period (total nethylam ne
added was 20 54.3 g). The tenperature of the reaction m xture varied

bet ween 24 argl@plerr] C during the addition. After the addition, the
m xture was difuted with acetonitrile (50 m) and stirred at anbient
tenmperature for 17 hours. A solid was renoved by filtration and the

fl'lhl tr alt et was spli trhe Migurd ml@hpﬁﬁfehﬂ@gﬁe an @@h:ch%st‘él@ﬂ ub in c{wlogoform

e solution orate ive artitioned

bet ween wat er(%Gg Wé‘ﬁlfdc‘ﬁ'ﬁb%%‘ﬁb WO(Q'SO Tﬁ'ﬁ Ch@ﬂ éV\@P%i'FE’BS MAFRDT or m
phase \mm wins Hwb wil) Hriechover mmehnm rseiphifeeand meed:omeatrawagmesn um
sul phate, fil and 30 orate to ve a reddi h was

di ssol ved in ré‘gue e 260 trﬁs)eesatg(ﬂ“ﬁee%l S 8l EH%P” W@FI%S?OR’E%& 3‘&99

40[err] C, andzmchml) and edivetedi chhrcoalZa.5i gf iwas addédtortha olatonahe Ingikture was to
stand at 0-5[e Ez.f]Cfor xture

ni zatidine (8 461 reti g?‘yggrﬂ"-é-&% %‘%2&‘1"&9 '@f 4#& ‘?r@%’tegr%t thiss

confi ; med by térﬁﬁér]aidre’lfﬂ’ rembiae ' @haktioll. Wl filtrate wa%oét% s L6 ) e blida(with35
WO 98/11081
PCT/ EP97/ 047 @igatidine (0.05 g), then cooled 0-5°C for 45 minutes during which time crysgpliisation

FOLt ion 2 occurredf The mitR \.Oéz%fgﬂéfé%i t&@@e%‘ﬁ%ﬁ&ﬁ@(@gﬁ% ﬂ/k)}(’?o%lg'bha 5‘?' C'rll'hwas
aken up in 0 en washe wat er : e
chl orof orm sg'r é%r{\?v\@ss V\%s}'ﬁgﬂ% Ciz ZVWSE)ﬁSbF‘?"t"I'EeS( fodt3miH: %‘Fl@dzbv'eg

magnesi um sulygtm®t.e, and then concentrated under reduced pressure at
45[err]C to give a brown oil. The oil was dissolved in acetone (200

m) and acCtivated charcoal (0.5 g) was added to the solution. The m xture
was Example 2

A mixture of 2-nitromethylenethiazolidine (12.6 g) and acetonitrile (21.5 ml)
was stirred and heated at 40°C under argon. Methylamine (20.0 g of a 40% w/w

20  aqueous solution) was added slowly over 30 minutes to the reaction mixture at 40°C.
The mixture was cooled at ambient temperature and further methylamine (23.6 g of
40% w/w aqueous solution) was added over 2.5 hours and a solution of
4-chloromethyl-2-dimethylaminomethylthiazole dihydrochloride (25.0 g} in water (30
ml) was added over 5.5 hours with the addition of the thiazole starting
25 simultaneously with the addition of the methylamine. The reaction mixture was left
to stir for a further 15 minutes and then was concentrated under reduced pressure.
The solid obtained was dissolved in methyl ethyl ketone (130 ml) and aqueous
potassium carbonate solution (43 ml, 10% w/w). A further portion of methyl ethyl
ketone and water {50 ml) was added to aid dissolution. The mixture was warmed
30 slightly to obtain a solution. The mixture was separated and the aqueous layer was
washed with methyl sthyl ketone (2 x 130 ml and then 1 x 50 ml). The combined
organic layers were dried and evaporated under reduced pressure to yield crude
nizatidine (approximately 25 g, 88% vyield), which was shown to be 93.7% pure by
HPLC. The crude solid was dissolved in dichloromethane (300 ml). The solution
35  was washed with water (3 x 75 ml). The combined aqueous layer and the washings
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boil ed under reflux for 10 mnutes, then cooled to 45 err]C and filtered
at this 10 tenperature to renove the charcoal. The filtrate was cooled to
20[err] C, seeded with ni zatidine (0.05 g), then cooled 0-5[err]C for
45 m nutes durj n% which time crystallisation occurred. The m xture was
filtered to gi VOR'Ptidine (9.4 g, 32.2% Found: C,_ 43.5;  PCT/ERI784m5; N,
20.8; S, 19.3% C[err]H[err]N50282 requires: C, 43.5; H 6.4; N, 21.1; S,
19.3% 15 Exanpl e A ™ xture of

2-ni tronet hyl enet hi azol i d| ne (12.6 g) and acetonitrile (21.5 nl) was
stirred and hed¥®8 bagk gafyacted @tmﬁealpromeame et RY IcamPiRed coagnis lgvess ware109,
w w t 20 aqge%c?ﬁﬂf(t)ad )Y Wéﬁcs@cbi@éiuﬁé RVdive ﬂ!éii’dm3Q2m|3 @37@?%")@9!@ MNehich
reaction mxture a was cool ed at anbje
tenperature and"’?sLﬁht°P°(B£1 h@%ﬁ?f”‘aﬂ‘i’ﬁé’y&é@sx& ‘°f°"d was dkfﬁg}"‘?ﬁ/%eénf%fo‘ﬂé mi)

sol ution) was agdearmovgebn 2 StedwoUbsth. arTthe asofudibmitwas vembved from the steam bath,

4ol oromet by gL ROTRIAN 1245 oL NGRS RAETLAR (2% b "

wat er (30 - over dition of
t hi azol e start |&1@'"9§=S Top mixturgrieas et fitexpd. h Thenditratg avasicapled anq fiteredbtorgivea ne.

The reaction mpgaukiRe (36 b,e54% yield) whkﬁw&%'sﬁo&@fotﬁéﬂ% Bt% b%@F‘E'C“Ut es and
then was concentrated under reduced pressure. i d obtai ned was

di ssolved in nmethyl ethyl ketone (130 nl) and aqueous pot assi um

car bonat e sol ut@mped8 M, 10% ww). A further portion of nmethyl ethyl

ket one and ter (50 mM) was added to aid dissolution. The m xture was
warnmed 30 slightly to obtain a solution. The m xture was separated and the
aqueous | ayer was A mixtugg oh&chitromethylenetiinzolidinen (2.6« gx ansewgter B01BM)nmvasand

then 1 x 50 M )gidBengORHRddCE: 40°C una&%pg?c'mwlénm@f@oﬁfé %?’ga%*’/o wiw

evapor ated under reduced pressure to yie rud ni zat i
(approxi mat el y £¥5egys mmwasca):;:emiowm overs3Oghiovias tocihbeea@@on?m&pm at 4:0;?0

HPLC. The cr Udel'hseonl'x&tglhemﬁgs 9{{0??'9%0& am |e(ng te%pfgtl?”r%%qg%%%? m%gﬂypam dn ga O%gf | ayer

sol ution 35
and t he wasl§i ng®% w/w aqueous swj;xtga)’ Mg added over 2.5 hours and a solution of

PCT/ EP97/ 04705 4. chloromethf\_/ll—z dlmethylammomet Jtthlazole di rTf\gdrochloru:*e (25.0 g) fn water (30 Were
back extracted with | or onef hane an ani ¢ | ayer s _were

concentrat ed urftler Ve AMIEY PHeEs3ar BOYrS mt@e‘hﬁl Fdqitiey (pb fho1 niazgle’ il
yi el d) which s:multa‘v’taaxsq)rmwmé @dbittorD &t tReonuastyeantie. HH’h&reaH‘m Sixturel waaseft

di ssol ved h h. . The sol
was removed 11 onebg & ds mpwess L MR 0B Bl BRBL Ak e BBRIE. (2 5

g) and the 29i xtTineesalid wobtaiiddedas disseivdd.int Aanixture of n@thyl Alhyleketorkh 209 mi)ur e

was hot filter %ueJ@?&é&sﬁﬁ%a@b%& é‘dﬂﬂi’oﬁ‘é@ﬂx@ 1f0bAJ JV/W) eﬂ-aet rﬂlxﬂx'ré/ fras warmed
ni zati dine (15.6 q 5% whi_ch was shown Yo pure by HPLC.
slightly to obtatn a solutlon The mixture was separated and the aqueous layer was

washed with methyl ethyl ketone {2 x 130 mi and then 1 x 100 mi). The combined
organic layers were evaporated under reduced pressure to yield crude nizatidine
25 (approximately 25.2 g), which was shown to be 89.4% pure by HPLC. The crude
solid was dissolved in dichloromethane (300 mi). The solution was washed with
water (3 x 75 ml}. The combined aqueous layer and the washings were back
extracted with dichloromethane and the combined organic layers were dried and
concentrated under reduced pressure to give nizatidine (21.1 g, 74.3% vield). The
30 solid was dissolved in ethanol (45 ml) by warming on a steam bath. The solution
. was removed from the steam bath treated with activated charcoal (2.3 g) and the
mixture was boiled for a further 8 minutes. The mixture was hot filtered. The filtrate
was cooled and filtered to give nizatidine (13.8 g, 48% yield) which was shown to be
99.8% pure by HPLC.
35



Exanpl e 3 10 A m xture of 2-nitronethyl enethiazolidine (12.6 g)
‘and water (30.0 m) was stirred and heated at 40[err] C under Argon.
Met hyl ami ne (20.0 g of a 40% w w aqueous sol ution) was added slowy
over 30 mnutes to the reaction mxture at 40[err]C The m xture was
cool ed at anmY@M08¥nperature and further nethyl anine (23.6 RETAPIVBAT0S 40%
w w aqueous sol ution) was added over 2.5 hours and a sol ution of

4- chl or onet hyl - 2- di net hyl ani nonet hyl t hi &ol e di hydrochl oride (25.0 g) in

wat er (30 rri? was added over 5.5 hours with the addition of the
t hi azol e st arkX2gpled simul taneously with the addition of the nethylan ne.
The reaction m xture was |eft to stir for a further 15 m nutes and

t hen was concentr gt ed, und r.edu ressure. The .sqli.d o i_ned was
dissolved in a m A ORI 2 "ﬁ?}?‘g‘ﬁﬂ?fiﬁm‘ F%%ee“(%g’é‘d?)r?f’?,a"&”'g“eaa%‘ggﬁs

pot assi um carwasnsiiredsariduheated @4 30TE and QRenvimsthylafivee (B 1A o ef was0%waw/ied
slightly to obtain a solution. The m xture was,separated,and th ueous

| ayer was® 3qUGRNs, SEUlR hW?Fetaﬂg?deéﬂ PP ?eg??bneA(sf?@oﬁég ?ﬁdqﬁrl‘?ﬂ’eﬁwgﬁ' 1 x 100
m ). The conldimettylaminomethykhiazoid difngdrechizide (Zva gpinavatel (@hden!) wesladasti

pressure to &Eﬂﬁfg,{)ﬁﬁgg 6%%@%#% g@%rsl?(dgﬂg{egx iTﬂggvﬁ%t%re%s%hQ) stindisgN was

shown to be was dissolved in
di chl or onet h&@fehewe@n@then the solvestt wep semaved UREeTEEMORA (PFRSsure to gixaeBPil( 3 x 75

n). The conbinaesh was erRESvePMekataN@dshhifl) WAS Riddted Rt dlRABIomethane (8¢ I act ed
wi th di chl oronet hane and the conbi ned organic Ia%/ers wer e gl’l

- .ed and
concent r aPed TR} FReycRmeRingsh edragts were, dggd and gsvaperated fe give pizgtighe 63:23%
yi el d). The 3705 yieldpahednaieahatenhl was 66.8%mire bAPDE) by warmi ng on a

steam bath. The solution was renoved fromthe steambath treated with
activated charcoal (2.3 g) and the m xture was boiled for a further 8
m nutes. The m xture was hot filtered. The filtrate was cool ed and
filtered to give nizatidine (13.8 g, 48%yield) which was shown to be
99. 8% pure by HPLC. 35 WO 98/ 11081
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Exanpl e 4 A m xture of 2- nitronethyl enethiazolidine (11.95
g) and acetonitrile (154 m) was stirred and heated at 40[err] C and

then methylamne (31.7 m of a 40%ww 5 aqueous sol ution) was added in
one batch. A solution of 4-chloronethyl -2-



di rrethyl am nonet hyl t hi azol e di hydfeehFeH—de—e%—g) in water (21.5 m) was

added dropwi se to the reaction xture over 50 m nutes. The m xture
was then stirred for 2.5 hou IH'H q l“nﬂmol vent was renoved under
reduced pressure to give an oil. di ssolved in water (150
m) and extrac\?’@&s’\’l\h"gh di chl or omet hane (3 x 10 150 nl). ThePEHFRITALES
extracts were dried and evaporated to give ni zat|d| ne (19.2 g, 70.6%
yield). The crude material was 86. 8% pureghy HPLC

9 ' Cl ai s 1. A process for the
preparation of nizatidine | o lerr] and pharmaceutically acceptable
salts thereof, conprising reacti n%le}m(s:orrpound of fornmula Il 10

[err] wi th a conpound of fornmula I [err] 15 or a salt
thereof, 1. A process for the preparation of nizatidine |

H
MezN\\XT\S/\/ N\[ NHMe
/ !

5 s NO,

and pharmaceutically acceptable salts thersof, comprising

reacting a compound of formula [l
10

[S

> N\ i
tjl NO,

with a compound of formuia Hi

Me,N N
X
\\QT\ i
15 ' s
or a salt thereof,

in which X represents a leaving group, in the presence of methylamine in the
presence of an inert diluent.

20 2. A process according to Claim 1 in which |l is combined with methylamine to

give a mixture and Il or a salt thereof is added fo the mixture.

3. A process according to Claim 2 in which further methylamine is added as Il
or a salt thereof is added to the mixture.

25
4. A process according to any preceding claim in which the inert diluent is

acetonitrile or water or mixtures thereof.

5. A process accordiﬁg to any preceding claim in which X represents halo,
30 mesyloxy or tosyloxy.



im which X represents a | eaving group, im the—presence of methylamine in

t he presence of an inert dilu N ' process according to
Caimlin which Il is conbined WTH!"MH@W@'”#"?’O give a mxture and
1l or a salt thereof is added to thecm K s w 3. A process

according toWOBL i n which further methylamne is added ®STIEPPI/04705 or a

salt thereof is added to the m xture. 25 4, A process according to
any preceding claimin which the inert diQuent is acetonitrile or water
or m xtures thereof. 5. A process according to any preceding claim
in which X represents halo, 30 nesyloxy or tosyl oxy. WO
98/11081 6. A process according to any preceding claim in which the process is carried

PCT/ EP97/ 04705 ] 10 :

A process accBytfit ademperatiie ipthedangnef -¢0°% SPHC-whi ch the process is carried
out at a tenperature in the range of -10[err]C to 50[err]C. 5 7. A
process according to any preceding claimin which the nolar ratio of
conmpound 1¥ t8é conPdIReESE |accerding {otany prasrgingyclgimy iy which the molar ratio of . A

process accor gohgouna RdYcoRpBGRAIINYiInGhétaye 0B:Mi1eNs.1 to 20 nol ar
equi val ents of nethylamne are used with respect to the conpound of fornula

1. 10
8. A process according to any preceding claim in which 1 to 20 molar

equivalents of methylamine are used with respect to the compound of formula HI.
10



