Preparation of Substituted Ethenes The present
preparation of certain substituted ethenes,

substi tut ed-1-al kyl t hi 0-2-ni troet henam nes.
internediates in the manufacture 5 of pharnaceutlcally activer conpounds
including particularly the hi st am ne H2- ant agoni sti:
- N-[2-[5-(di met hyl am no) net-hyl - 2-

furanyl met hyl t hi o] 2et hl ] - N - net hyl

rani tidi ne.

N- et hyl
sequence:’
starting materi al

invention relates to the
nore specifically certain N~

Such derivatives are useful as

-2-nitlro- 1, 1- et henedi am ne known as
Spani sh Patent Speciication No. 523448 describes the lo

preparation of the N-substituted-1-alkylthio-2-
- 1- net hyl t hi 0- 2- ni t r oet henani ne,
[err] 15 [err] [err] 20 [err] -CHNO2 (iv) 25 132MF- A~

ni t r oet henam ne
by the follow ng reaction

2 The

in the above sequence is the dipotassiumsalt of

nitrodithioacetic acid (1-nitro-2,2- bisnercapto-ethylene), and the three

stage process involves firstly a nethylation by reaction wth dinethyi

sul phat e,
[err]-

group by reaction with nethylanine and thirdly a

Preparation of Substituted Ethenes

5 secondly the conversion of the resulting CH3S-group into a

The present invention relates to the preparation of

certain substituted ethenes, more specifically certain N-

substituted~1-alkylthio-2-nitrcethenamines.

Such

derivatives are useful as intermediates in the manufacture

5 of pharmaceutlcally active compounds, including partlcularly

~ the histamine H,-antagonist N- [2-[5~ (dlmethylamlno)methyl -2-

furanylmetnvltnlo]eehvll V'—methyl 2 n1tro-1 1-°thenec1am1ne )

xn own as

Spanish Patent Speciication WNo.

1opreoarat1on of the N-substituted-1- -alkylthio-2-

ranltldlne.

523448 describes the

nitroethenamine N-methyl-1-methylthio- 2 nltroethenamine,'by

the following reaction sequénce:

KS_  SK
N
15
CHNO,
(1)
20
25

132MF-A
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CHNOZ
(ii)

CH3NH2
2

CH3NH

SK

~

CH3NH

CHNO, (iii)

(CH3) S0,

SCH;
I}
CHNO,
(iv)




furt her nethylatlon using a further quantity of di met hyl sul phate. UK

Pat ent” Specification 'No. 2160204 al so describes the 10 preparation of

N-net hyl -1-al kylthio (e.g. 1-nmethylthio)-2- nitroethenam nes by a process

i nvolving alkylation (e.g. nethylation) of an intermediate such as (iii)
above. TMe three stage process described in the Spani sh- Patent has been
found to require careful conol at all sgfges to 15 avoid the production of
unwant ed reaction products such as the s(nmethylthio) derivative and is

di sadvantageous in requiring a repetition of the dinethyl sulphate reaction

due to the toxic @gguggagttl %gha‘i%@l%ﬁndlnlﬁmé} B ons |nce tc%en%@l art

that, in general, not react wt one pair
el ectrons ondipetassasm smilsi ©f eadtitoredi thicagelie AGIGh| bhitret 2y

doubl'y neQatbY§h¥rEQ§%@e@th§h'eiaé)”h'a@a'dt i®R dpeeengtaghPb¥obesdi MRuBYlves
sul phate. Th e procesSi ng Iyq.uence of the Spanish Patent No.. 523448 is

t heref ore i nE255&ddoPdMGtPN l@RQIMPhdIgastian Midhafd hrgskphate,

appl i cant dglaseéenadyswh hlcﬁjﬂ\é&ﬂs:l.dﬂﬁvwﬂelfhe tﬂ'éﬁubﬁﬂ@l @ﬂéuisaihﬁgf agade

to react dir wi th t ni_traodi.t hi pacet at e, di.ani.on enabl ed a

i ght y el ectPottr wge PRy BYpr SREEE S0 LR IS FBYd ST o iz%mr%

am nosubst i t ftetheli oedbgtlisatiitosd usinget Handshdn dvardeity fedimetdly luses

one proceSS|g€ éhgg Iess than the Spanish Patent, is robust in that it does
0

not require C e control at each process step, does not oversubstitute at
all during the anPVKaPasendn$pscdviites iare Niosi2éd 28% @ldo idessidgrithe

yleld 35,43pYEpAration of N-methyl-1-alkylthio (e.g. 1-methylthio)-2-
o nitroethenamines by a process involving alkylation (e.g.
methylation) of an intermediate such as (iii) above.:
The three stage process described in the Spanish Patent
has been found to require careful ccatrel at all stages to
15 avoid the production of unwanted reaction products such as
*  the bis(methylthio) derivative and is disadvantageous in
requiring a repetition of the'dimethyl sulphate reaction due
to the toxic nature of that compound..
It is known in the chemical art that, in general,
20 amines do not react with dianions since the lone pair
' electrons on the amine inhibit reaction with a molecule
which is already docubly negatively charged. This inhibiticn
does not apply to dimethyl sulphate. The processing
sequence of the Spanish Patent No. 523448 is therefore in
25 accord with current belief in the art.
The present applicant has found surprisingly, however,
that certain amines can be made to react directly with the
nitrodithiocacetate dianion. This has enabled a highly
selective two stage prccess for the production of
30 aminosubstituted thiosubstituted nitroethenes to be
developed which uses one processing step less than the
Spanish Patent, is robust in that it does not require close
control at each process step, does not oversubstitute at all
during the amination and provides the desired product in
excellent yield.
35 |
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The present invention provides a nethod for the production of a potassium
salt of formula (I) RNH S K5 [err] (1) in which'Rl represents a
straight chain [err]lkyl group or a substituted straight chain al kyl group
containing a 10 heteroatomin the chain which conprises reacting a QLLnary
al kyl ami ne selected from[err]straiglg chain primary al kyl anmi nes and™

substituted strgight chain .primry alk M.NES_C | Qi .heterocatomin
the chain wi t h T BRORRTHe LT L2390 O?Wﬁ‘f?igai@f%%‘%@g??aaaﬁﬁd. 15
Accor di ng prodagiisineofecd adicdisiom sHlthefi forneian{Idi pot assi um

ni trodi thi oacetate may be reacted wth nethylam ne to gi've a conpound of
~formula (1) in which [err] is a nethyl group. This product has been -
confirmed by the Applicant ByNH hi B ¥ayer chronatography to be the same 20
conpound as that produced by.th§fsecond reaction step (reaction wth

met hyl am ne) of the above-identhikf Spani sh gtent and Exenplified therein
I n Exanpl e 2 paragraphs 1 and 2. r prinaﬂg al kyl am nes within the scope
of the 25 present invention are those based on straight chains of, for L
exanpl e, t i SaRho K rgl RE SRR, | am r D, taipning a
heteroato%ﬁ gﬂéﬁﬁhgﬂeggg?%%?ﬁaf;Qf%rgéggﬁgfg%agékﬁﬁ {ﬁi%ﬂg'gﬁgﬁﬁ gging
typi cal |y § énisEiduded)&iiitightt ehajonpolidl coneupPneaBtaéBhng ghain and

bei ng it ek drta tthPR% Ahd AP SAicH VGRS Poe HCt O8O h§r Al pBomary

alkylamine selected from Cy-4 straight chain primary

alkylamines and'substitu;ed_étrai@ht chain primary L

alkylamines containing a heteroatom in the chain with the o

dipotassium salt of nitrodithioacetic acid.
15 According to a preferred embodiment of the invention,

dipotassiﬁm-nit:odithioacetqte may be reacted with

met_hylamine to give a compound of formula (I) in which R, is

.a methyl group. This product has been confirmed by the

Applicanf by thin 1ayer_chroﬁétography~to,be the same
20 compound as that prodﬁced by the second reaction step

(reaction with methylamine) of the above-identified Spanish

patent and Ekemplified-therein in Example 2 paragraphs 1 and

2. . |

Other primary alkylamines within the scope of the _

25 present invention are those based on straight chains of, for o

-example,jz to 4 carbon atoms. In the pfimary alkylamine v/

chain Containing a heterocatom, such heterocatom may, for

example, be sulphur the chain being typigally

- . =CH.S.CH,.CHy.NH,

30 an example of a compound containing such a chain and being

within the scope of the present‘inventiOn being

o AN .
(CH3)2N.CH2.ﬁ C.CH,.S.CH,.CH,NH,
; i
35 - . |
‘CH—CE

132MF-A



[err}-132MF- A 4 that is,

2-[5- (N, N-di net hyl'am nonmet hyl ) - 2-furannethyl thio] ethylamne. It is
understood fromthe above that the prinmary al kylam ne containing a
heteroatOnlnay be substituted, w thout destroying its essential primary
amine 5 Gharacter. The product of this last identified am ne, on reaction
according to the invention with d|potaSS|un1n|trod|th|oacetate to achi eve
am nation of one of the KS- groups, is ngvel has the formula 10 [err] CH
CH KS 15 and constitutes a further feature of the invention.
The pot assi untisat tief 2-of frulds, NHdimeth slidnsinpreethyl be2-af kyaanethy d t@iivd an
N-substltuted | O- 0 re]l] (11)
25 €h§ﬂ§¥£hg f% %é%ié?gpgﬁﬁlch éﬁr%ﬁggyéévé #%ﬁgdtkg formul a
(1) and FQ r egir many sa bky demlingl kpntgimimg prbegsapayomemnylbeThe

di pot assi um s%mse{tut@at neE A 0FEL L foend £€§l%£§é*n@%% 2 gkiﬁawgamgfz

mat eri al prepar ed' e 30 net Freund
(1919) mhﬁch %ﬂ%ﬁ@ﬁ 8T an BRAPHPINEE eékéhlﬁeﬂéﬁFs16?@§Hfﬂéﬁeﬁﬁlﬁﬁé &® a

100% basi s, tieacthenchcdet ding reat eifle asn60h¥£6h. w¥ehpaehetakeiem ry out

the am.nation reactio
rtro l Qloacetate to achieve amination of one of the KS-

groups, is novel, has the formula

10 A
_ - (CH3)2N.CH2.S c.caz.s.qnz.cnz.na\\\ 0
H_ “ C = CHNO,
CH— CH . KS |

15 and constitutes a further feature of the invention.
| The pota551um salt of formula (I) may subseguently be
alkylated to give an N-substituted-l1-alkylthio-2-
" nitroethenamine of formula (II) |

20 |
RINH\/SRZ |
. _ (1I1)
| 25 | | CHNO,
N in which Ry is as defined in formula (I) and R, represents a

Ci-4 alkyl group, preferably methyl.
The dipotassiﬁm salt of nitrodithiocacetic acid
reguired as a starting material may be prepared by the

30 method of E Freund, Chem. Ber. 52, 542 (1919) which produces
an ethanol-wet cake. Weights given herein are on a 100%
basis, the ethanol being treated as solvent.

We prefer to carry out:the amination reaction in a
pelar solvent, for example, water, methanol, ethanol,

35 isopropanol or dimethyl sulphoxide. On costs and ease of
hanaling, water is the preferred solvent. The reaction
concentration (water or other solvent to dipotassium salt of
nitrodithiocacetic acid) can be 20:1 to 1:1 but is preferably

- 132MF-A



" pol ar solvent, for exanple, water, met hanol . ethanol, 35 isolbropanol or 7T
di-met hyl SulphOX|de On costs and ease of handling, water is the preferred -

sol vent. The reaction concentration (water or other solvent to dlpota55|un1'

salt of nitrodithioacetic aC|d) can bg 20 1to 1:1 but |s pr ef er abl
132M—A ~ 5 10:1 to 5: 112% concentrations StEd herein are
“in parts blOukigMtSuhiREY EHé‘?W spelstﬁPBHenFB?t%HBSaﬂFﬂﬁF ohe¥eafe2g8od

yi el ds canibep &b&@lwdwélﬁ?ﬂﬂ amaewsnathed-lwﬁ@teae&lawusalt of
ni t rodi t'hi oacet ratio ‘but ., for

#c act d ﬁ Eé ghe bgs '
econoni cs a ratiorf of"%. imin?glﬁ?eﬁ‘é?ﬁgdgw eYF8A8F; SR™: BRpaP Fﬁf’s for t he
~am nati on usihed i am xmnnee.ldupomassngm $ailt] ofonferofiibbioacetscpaefidrabl y

bet d 1 T | th
Chi o oo he} B2 sERE) o D-871, po 38, TS ELENERECELER LENSRINETR | 0e
range [erriatio[efr i, 1bltist P|r§f}ﬁme@( ably carried out in the range [err]

to [err]C so as'rl'i? Bk StﬁanaﬁéﬁBEEQEGrEGQGE' ‘EHet aﬂf?naﬁﬂoﬁV?éQcE&@ﬁ can

reactions. Sujtab des .0 5 ul phat es.

Jodof i 04T Gy b ok
Parti cul arP$ Hbﬁ\%iré‘ﬁ’c Ferft £A0 “r?yll% Fpﬂ’é?éer&l }ﬁ;‘?e?ﬁf'ﬁ at e,
met hyl chl ppPdeandaesiofic. brom de, and net hyl iodide, of whi ch di met hyl

it oot 1o {nerhPea TRy oRiehhRats sor e BRTEcK, LE BREXARLAGTRTE )

ammoni um chb othelethPB-alkyl Beriwgttihes aldard e carmaagepurlmh.ar thet i os of

al kyl ating, 2ggat oocdbgokgee] Upheait ok Brbraghbiborgericasht oh tnd to
range 10°C to 40°C so as to glve an acceptable reaction trme o
and avoid side react:.ons. R . ' V

- Suitable alkylatlng agents are alkyl halides or

15 Sulphates. Particularly convenlent agents are dlmethyl
sulphate, diethyl. sa1ohate, methyl chlorlde, methyl bromlde,
and methyl 1od1de, of whlch dlmethyl sulphate 1s partlcularly
oreferred. Convenlently the alkylatlon is effected in the
presence of a phase transfe... agent such as benzvltrlmethyl-
ammonium chloride. ' _ -

20 During the alkylation stage, molar ratios of alkylating
agent : dlpota551um salt of nltrodlthloacetlc acid of 1:1 to
>4:1 can be used, but optimum ylelds are obtained using a
holar ratio of 2:1 to 2.5:1, ' P =

Preferably the potass:n.um salt of formula (1) is reacted W

25 in situ with the alkylatlng agent, and 1n this case the
reaction will in general be carrled out in the same solvent
as the amlnatlon stage. ' _ _

A preferred process accordn.ng to the 1nvent10n comprlses
reactlng dlpota551um nltrodlthloacetate w1th methylamine

30 to give the compound of formula (I) in whlch Ry is amethyl
group in situ, followed by methylatlon u51ng dlmethyl
sulphate to glve N- methyl 1- methylthlo-z nltroethenamlne,

i.e. the compound of formula (II) in whlch R1 and Ry poth -

represent methyl groups.

35
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C e used, but optinmumyields are obtained using a nolar ratio of
2:1 to 2.5:1. Preferably the potassiumsalt of formula (I) is reacted 25 in
situ with the alkylating agent, and in this case the reaction will in .
general *be carried out in the sahe solvent as the ami nation stage." -
A prefer?‘éd process according to the invention conprises reacting '
di pot assi um ni trodithi oacetate with metgyl am ne 30 to give the conpound of
formula (1) in which [err] is a nmethyl group in situ,. followed by

met hyl ati on usi ngrie nei bybeshépamiget produet of formila (II) may be

N- et hyl - 1-net hyl thi 90-.2-ni t roet henanine, i . € n roula (I1)
i oh [ eP et e By EREREPEEPREL Fork Bin BEPSERTRYSh B 2 (T
ni t r oet henarfinkt patliont ovf moreupreféerabimy bstrectioncfirby tbeveaesicdian
work-Up ProGRRIET AL [l {¢] 0o Man IO SoRUBHR! Wity G4l raction from
the reaction mxture usihg a-sultable ofganic solvent which_ is, 5

preferabl y, Rrefarthyi o¢ IsubetantiakilycvprerchiBisrabde SBLPEAPRaEESh as

met hyl ene chidr 88t etbM! £9andiohl Ohkden P6rehkor ebRYICRE Bobhowed day o ying
and concentratjng of the o nic ract. -The product og%alned f&pn1the

r e
wor k- up pr oceHe °1P§na%§?r§gﬁ}qw t SAY g 3 FERCEREANIRN 0L S ent
such as propamgdhit . excracti ngThe préduetheobhapred, frbm theewbr&rup ovi des

 Dlcer ot YrAlEeBEEn oA B0y L LLLILDE el SAON bEBRLERRTN 0 o0
descri bed alspivent t$uelm as propan-2-ol.
o According to a further aspect, the invention provides a
Nt processbfor the prepafation of ranitidine which comprises
reacting an N-substituted-1—alkylthio-2—nitroethenamine of
formula (II), prepared as described above, with an
15 appropriate amine. '
| According to a particular embodiment of this further
'aspect of the invention, ranitidine may be prepared from 2-
_[5—(N,N-dimethylaminomethyl)—2—furanmethy1thio]ethYlamine
as the.amine,.preferably using N—methy1-1—methylthio—2-
20 nitroethenamine as the compound of formula (II).

- Alternativély ranitidine may be prepared by reacting the
compound of formula (1I) in which R; is the 2-[5-(N,N-
dimethylaminomethyl)-Z—furanmefhylthio]ethyl moiety and R, is an alkyl
group (more preferably a methyl group) with methylamine. '

<2 In order that the present invention may more readily be |
understood, certain preparations in accordance therewith
will now be described in detail.

EXAMPLE 1
30 N-methyl-1-methylthio-2-nitroethenamine

Dipotassium nitrodithioacetate (129 g) was dissolved in
560 ml of water. Agqueous methylamine (40% w/w, 52 g) was
then added and the solution stirred at 30°C for 6 hours to

allow the formation of 1;(methylamino)—2-nitroeth'enethiol_potassium

3
3 . salt to go to completion.

132MF-A



15 appropriate amine. According to a particular enbodinent of this further™
aspect of the invention, ranitidine may be prepared from'2- :
[5-(N,N—dinethylaninonethyl)-2-furannethylthio]ethylanine as the am ne,
preferably using N-nethyl-1-nethylthio-2- 20 ’nitroethenanine as the &
corrpound of forrmula (I1). Alternat|ver ranitidine nmay be prepared bY
reacting the conpound of formula (II) in which [err] is the 2-[5-(N, N

di et hyi h | kyl
aroup Lnore pr BFSRELFGOL tHET 9| 2425 Sefey cxthishny o Rt SR & Y e
present i h¥eglivasnagdedrtorthei £91lbsiondProduced Ger tediovprdgreribehs in
accordanc%o ecf]v?%’&th V4 e 411V b %ﬁSEEbS@'ﬂng@'e&@et ab8aVPbRe 1ha3dr.

N- net hyl I"0- 2- ni t roet henam ne tAssium ni.trodithi oacetate (129
g) was di $b8el wel.w%wtrhawmlwa%f@ém&e%mﬁ SRiteRl®o ww, 52 g)
was then adgedpard the solution stirred at [err] for 6 hours to allowthe
formation of I net hyl. am no) - 2n|trothenth|ol otassmmsalt to go to -

conpl eti.on. ek StIFrange OVEIFHEME 1 SR ac el Y HES MASmoni um
chloride €& lg,)enmis tad dethotvee tthee spojaﬁnmrtameﬁitxmbhéwtahdv,e alittsexr | bed "

foll d b t 191 Th | ved '
ot hanet hESEEyEE L S PHR St B a0 Al @M W TNCmiOE
t he react h@nrmtxtmm Waingi potnédofol ﬂ@ﬁ&\/enthe(peéd pﬁt 6l egh sA@tiids whi ch,
after receystlddoidis ¥ fd %é’fd’p@f' 680l B tcﬂ‘? £hd '&ﬁ@t‘%’é’ﬂﬁn

compound.

EXAMPLE 2 _ .
" N- Methyl 1—methy1thlo—2 n:.troethenam:.ne _

In.a preparation otherw1$e 1dent1ca1 to that descrlbed ,
in Example 1 the reaction mixture obtained after stlrrlng '
ovetnight was extracted with dichiofometﬁane_(3 x 100 ml).
After drying with magnesium sulphate the combined organic
phases wéré conceh;rated and the'reEidue recryStaliised'f:om _
propan- 2-01 to yleld 76 g of the tltle compound having a

melting pOlnt of 110°C This corresponds to a yield of
85.7% based on the dloota551um comoound.

EXAMPLE 3 . |

- N- [2 [5 (dlmethylamlno)methyl -2- furanylmethylthlo]- ' -’
ethyl]-N' -methyl -2-nitro-1, 1-etheneédiamine '

A solution of 2-[5-(N, N-d:.methylaminomethyl)_—2”—furan-'-
methylthio)ethylamine (32.1 g) in water (25 ml) was added

dropwise over 4 hours to a stirred solution of N-methyl-1-
methylth10—2—n1troethenam1ne {23 qg) 1n water (40 ml) at
50°C. The reaction mixture was heated at 50°C for a further
2 hours and then heated to 90°C. Methyl 1sobuty1 Xetone
(150 ml) was added to the sol ution and the water removed by
azeotroplc dlstﬁllatlon The solution was cooled at 60°C
and charcoal (1.5 g)_ added. The mixture was filtered, the
charcoal residue washed with methyl isobutyl ketone (50 ml)
and the combined filtrate and washings were cooled to 0°C.

132MF-A



i'o

having a nmelting point of [err] in a yield of 61 g. This corresponds to a
yi el d 'of 68.7% based on the di potassium conpound. EXAMPLE 2

N- Met hyl - 1- met hyl t hi o-2-ni troet henam ne In a preparation otherw se
identical“to that described in Exanple 1 the reaction m xture obtained
after stifring overnight was extracted with di chl oromethane (3 x 100 m).
After dryi.ng with magnesium sul phate the conbi ned organi c phases were
concentrat.ed and the residue recrystal | 8sed from propan-2-ol to yield 76 g

of the title,conpound havin ting_poi err S grrespondsto
o oo of | SRSOTPRUS BaubBing fTk 0% DRk Chifb RSt AE an bR2 100

N-[2-]5-(di matjrqtahims)ademmyla-alhlrdarqﬂ rmgnahﬁhwa)s fetlltydre]d MEE.

-met hyl -2-nitro-1, 1-ethenedi am ne A sol ution:of

2-[5- (N, N-di ne | am nonet hyl ) - 2-furan- nethyl t hi o]ethyl am ne (32.1 g) in
wat er (25 msx&%‘é&dﬁed dropw.se over 4 hours to a stirred solution. of

N- net hyl - ) 1 . i le r].
Thereactslon L X ETe sdime ethyllr-Zyfurapyd ne ciutasal £

heated to [erz.]mtr&&maﬁétmwmgt}ébsm S8R (150 m ) was added to the sol ution
and the water renoved Dy azeotropic distillation. The solution was cool ed
at 600C and char cBal diposagsinndadtrofhshipregiataad PPt Slediissel tédir coal
resi due washed with nethyl isobutyl ketone (50 m ) and the conbi ned
filtrate and, washi ngs were cooled to [err, 32 -A 8Thetit|e conpound
havi ng a rrel’t‘? nﬁs‘boi“ﬁts of sgtegowas adde 5-(N,N-

dlmethylama.nomethyl) -2- furanmethylthlo]e;.hylamlne (195 g)

v over about 45 minutes. The reaction mixture was heateu at
40°C for 2 hours, then at 60°C for a further two hours and
‘was finally stirred at ambient temperatures overnight to

form the title compound ¢.1.c. silica (1,2-dichloroethane: methznol:
13 acetic acid, 15:5:1) Rf 0.31.

20



r ised in a yield of 39g and was filtered off. EXAMPLE 4 5

ys [
[( [ 5- [ (di net hyl am no) et hyl ] - 2furany|]—ﬁ=e{—héy4—]—t—h4-g]-el_h.3LL_]_amno]
ni t roet henet hi ol potassiumsalt To di pof assrmri] ni trodithi oacetate

). dissolved in 560 mM's of water was added 2-[ m”ﬂyj ,lmum b \&5 :
about

c tall
1-T(2-[[
2-nit

g

di met hyl am nonet hyl ) - 2- f ur annmet hyi t hi o] et hyl a

m nutes. The reaction m xture was heated at [err] for 2 hours t hen at
[err] for a further two hours and was finally stirred at anbi ent

terrperaturgé%éﬁémght to formthe title compound t.l.c. silica
(1, 2-di chl met hanol : 15 acetic acid, 15:5:1) Rf 0.31. 20 9
C L M - S CLAIMS: 1. . A nethod for. the producti.on of pot-assi.um

salt of 5 3, foamyekHdd £6f' kne roduction of potidksium salt of
[err] in whi_ch [err] _represents a stra| ght chain [érr]al kyl group or a

subs?i t ut edfS¥PYL8h«Iehain al kyl group containing a heteroatomin the chain
whi ch conprises reacting a primary 15 al kyl amine selected from
[err] straight chain l'ami nes and- substituted straight
chain primary al kyla - ngaheteroatomlnthe chain with the
di potassium salt of nitrodi tyf oacet ic acid. 20 © . 2. A et hod Bs
claimed in aim1l wherein tfé am ne is nethylam ne. 3. A net hod as
"claimed in any preceding claljmcarried out in water as solvent.

10 _ CHNO, . '

in which R, represents a straight chain C,_4a1ky1 ‘group or' -
a substituted straight chain alkyl group contaln:mg a' V
heteroatom in the chain which comprlses reactlng a pr:l.mary '
15 alkylamine selected from Cis stralg__ht chain primary
' alkylamines and sﬁb’stituted‘ "sérei'éﬁit'-.__chain - primary
alkylamines containing a heterocatom 'in the chain with the
dipotassium salt of nitrodithioacetic acid. |

20 2. A method as claimed in Claim 1 wherein the amine is
methylamine. "
3. A method as claimed in any preceding claim carried
out in water as solvent. : _ .
25 o ' o 'Q;J
4. A method for the production of an N-substituted -1-

alkylthio-2-nitroethenamine of formula (II)

R,NH SR, |
30 ' _ . (I1)

CHNO,

in which R, is a straight chain Ci4alkyl group or a
35 substituted alkyl group containing a heteroatom in the
chain and R, represents a C,j,alkyl group, which comprises
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25 4. A nmethod for the production of an N-substituted -1-
al kyl t hi o- 2- nitroethenam ne of fornmula (1) [err]
(11) in which [err] is a straight chain [er ‘b’a\l kyl m M\‘M‘N\N‘“\“‘

sdbsti t § éd al kyl group containing a heteroatomin e cchai n*ant. [err]
represen a [err]al kyl group, which conprises 6476/ 1 preparing a
conpound pﬁ'p'ﬁmri:ngaa( Igompouted | ofd form@lai nfI) kys adefineds ixns Gladmel in
any of C gangs s Gt tigy u ok f la (1)
with a suitable aP %Fat E%] ;btga'e%%'t 1o %%‘odﬁﬁg &25&@?% I{SD 5 0&1%.'
al kyl t hi csgbseauent gnmﬁar&timfﬁhﬁumnmqqnd 5°f forwlamﬁbdwa“-él 2| ai med

in Cai r%uﬂtﬂﬁﬁée'dlkﬁlfl&iﬁch genRt\ £d Prodide/| ahl NG-AgsEtitwtéa+risied out

Claifed | PR SEREa-gP R LhAgtERe AR e, oty 'mvés' S5 s a mothylating

agent. 7. A nmethod as clalned in Caim 6 in which the 15
nmet hyl ati gg agent,is hyI 8 t od Al Megpein any -
of d ai ms§4 to 7 vvherglltn thhe a k Bed. 18480 ¢

1 on IS con uc In gresence of a
phase traneaectiggemitipotive alky Atmgh(ﬁg%rst chgi mnimdangu n@ofteai ms 4

to 8 for é6mpohRA2LE! E6PMALad (3972 J:‘éfd fior @i (11) in which [err] and

[err] both represent nethyl groups. I0. A process for the
pr ration of ranitidine which , B
6. A method as claimed in Claim 4 or 5 wherein the

"alkylating agent is a methylating agent.

) . A . .
7. ‘A method as claimed in Claim 6 in which the
15 methylating agent is diméthyl sulphate.

8. A method as claimed in any of Claims 4 to 7
wherein the alkylation is conducted in the presence of a
phase transfer agent.

20 o
9. A method as claimed in any one of Claims 4 to &
for the preparation of a compound of formula (II) in which
R; and Ry both represent methyl groups.

25 10. A process for the preparation of ranitidine which

U conmprises preparing an N-substituted~l-alkylthio-2-

nitrocethenamine of formula (II) as defined in Claim 4 by a

method as claimed in any of Claims 4 to 9, and

subsequently reacting the compound of formula (II) with an
30 appropriate amine.

11. A process as claimed in Claim 10 wherein the amine
is 2-[5~(N,N- dimethylamlnomethyl) -2- furanmethylthlo]
- ethylamine.
35

12, A process as claimed in cClaim 11 wherein the
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. conprises preparing an. N-substituted-I-alkylthio-2- nitroethenan ne of
formula (1)) as defined in Caim4 by a nethod ] ' y of Cains
Y to 9, and subsequently reacting the co_lh)"ound“m“fmﬂumﬂmn” wi'th an 30

"appropriate amne. 11. A process, as clained*in® Cl'ai th 16 wherein thg-

amne is 2-[5-(N, N-di met hyl am noret hyl ) - 2- f ur annet hyl t hi o] et hyl anmi new 35

12. CRR M R@ssofas ferankad (IF)A disn N-methyl+b-néeth$i¥Alid-2-
conpoungitebethena@mine. (/1) is Nmethyl-I-nethylthio-2- nitroethenanine.
13. A nethod as clained in Caim1 wherein the amne 5 is

2-[5- (N, N-di net hyl am noret hyl ) - 2-furannet hyl thi o] ethylam ne. 14. : = The
 conpound3.defi ndd rsthedecasl @laimety) ihocTdit 10 wherein the amine -

B Bmw]ikmwi‘%5iwﬁ9hLdimethylaminomethyl)—zafuranmethylthiol

ethylamine.

14, The compound defined. by the following formula~j
10 | o_

| NG _
(CH3) oNCH;—¢ c———cnzscnzcnznn\\\
CH——CH A ooz
i ks

15
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