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160204 Preparation of Am ne Derivatives The present invention relates
to o

"he preparation of ami ne derivatives. . .

Met hyl - 1- al kyl t hi o- 2-ni troet henam ne derivatives are useful as ° -

i nternedi ates-for the preparation 5 * of ranitidine and other hi'stam ne w

/ {err]-antagonists containing the [err] end group, such as nizatidine. Such
4 nt rmedi at es have previously been prepared by direct ,displacge

single alkylthio group in 2,2- bisalkylthio-1-nitroethene der&ﬁﬂiﬁbéﬁbdﬁ
reaction with 10 nethylam ne. However this reaction suffers froma |ack of

‘selectivity and provi des BepatratidnabRKyAmfine- Demiitvagdiviesnes cont am nat ed
with both unreacted starting material and the bis-am nated side product

2, 2-bi snet hyl am no- 1-nitroethene. British Patent Specification 1421792

di scl oses the 15 pr &B&r are6RNGf 1BYRPSERS tA13RInta teerpreparation; af

whi ch X and Y, which nmay be the sang or different, each represent hydyogeh,
nitro, cyano2igmesEefivathites ar FeMephydndreykydisbdiongad ashhondning pt

t hat [ X f‘]“d Y FAN e e s POLE (SBFSTCNS RRELRGR Y1 R TSNS WAL K
5

. of ranitidine and other histamine H2-antagonists containing
the -NHC(=CHN02)NHCH3 end group, such as nizatidine.

Such intermediates have previously been prepared by

(L

direct ,displacement of a single alkylthio group in 2,2- Q@

bisalkylthiof]-nitroéthene derivatives by reaction with

10 methylamine. However this reaction suffers from a lack of
selectivity and provides N-methyl-1-alkylthio-2—nitrbethenes
contaminated with both uhreacted starting material and the
bis-amihated side product 2,2-bismethylamino-1-nitroethene.

' British Patent Specification 1421792 discloses the

preparation of compounds of formula

R%s NHR | | - e
s N c / .
" *
c
20 - % / ~ Y

in which X and Y, which may be the same or different, each
represent hydrogen, nitro, cyano, or 502Ar (where Ar is

optionally substituted phenyl), cxcept that X and Y cannot

25 both represent hydrogen, R reprec nts ;¢war alkvl and-R2



quresents | ower al kyl or aralkyl, by reaction sequence: [err] The
substituted mefhang [err] is said to be reactéd with the |soth|ocyanate
gstexcafter treatnment .wth,a strong 10 base such as sodiu
Q-PUQ}hxdFOXIde In the onIy specific eranple of this
| 6sed, nethyl isothiocyanate is reacted with malo
presénce of sodi um hydride and di methyl formam de.  The
reaction is carried out by adding nethyl 15 iodide
Chem Ber..100réptesén{49bd¥edi stkpteort healRalt i by 5
i sot hi ocyanate with nitronethane and al so di scl oses tr;
shoul d be carrredcbu@nlﬁeqnenpeesence of sodlun1hydr|s,,
di met hyl f or mani de. The reaction is 20 foll owed by net h\Né ‘
i odide-to produce N-phenyl-1-nethylthio-2- nltroethenan1n-?\4_.
sodlun1hydr|de I n dlnethylfornan1de as taught he docynents referred to

above is unsui tBpf¥ Rpectar geS e prefBRatigAg,in vieli 8L the MHR
Z%)Ub.)n’e i ‘e

hazards 25 _associated with th ation of these reagent

5
CHXY ///,C
X \\\FY.
-The substituted methane CHZXY is said to be reacted with
N the isothiocyanate ester after treatment with a strong

10 base such as sodium hydride or sodium hydroxidé. In'the
only specific example of this reaction which is disclosed,
methylzisothiocyanate is reacted with-malononitrile in the
presence of sodium hydride and dimethylformémide. The
second stage of the reactionlis carried out by adding methyl

15 iodide in dimethylformamide.

" Chem. Ber. 100 591-604(1967) discloses the reaction of
phenyl isothiocyanate with nitromethane and also discloses
that the reactlon should be'carrled out in the presence of
sodium hydride in dimethylformamide. The Eeaction-is

26'-followed by methyiation with methyl iodide to produﬁe.
N-pheﬁyl—1-metﬁylthio-2-nitfoethénaminé. ‘

The use of sodium hydride in dimethylformamide as
taught.by the documents referred to above is unsuitable
.for large scale preparations in view of the known hazards'

25 associated with the combination of these renfcnts.



" 13-.The present invention provides a process for the preparation, of
a ¢onpound of formula (1) 5 [err] (1) wherein Q- s _hydrogen or
a tation derived froma suitable base which conprisgs reacting nethyl ‘.

.issot hi ocyanate:with the 10 carbanion _o% _nitronethane in tie presepes
of (di met hyl sul phoxide as solvent, optidnally in the presence of a co-’.-
sol ¥ent . The carbanion of nitronethane is generated in situ from
nitromet hane by reaction with the base. The conpound of forrmula (I)
wherein Qis a r - a e RRERRA from 0 (o] RSP
formula (1) in |cﬁlg%g?%§% cg?%ﬁe ?Badgtion 0 o%e ggﬁf&%%gn;&%} a‘f’he
sui tabl e gaidhardtei P PO W cShipdb@hd b £brmiBy Re)treated with an
appropriate al kylating agent such as an al kyl halide (e.g. 20 nethyl
brom de or nmethyl iodide) or a dialkyl sulphate (e.g. dinmethyl sulphate),
to produce an N-nethyl-1-al kylthio-2- nitro-ethenam ne derivative of
formul & (11) [err] 25 Qs

(1) N

C=CHNO, (1)
CH4NH _
wherein Q is hydrogen or a cation derived from a suitable

o base which comprises reacting methyl isothiocyanate with the

e

10 carbanion of nitromethane in the presence of dimethyl v
sulphoxide as solvent, optionally in the presence of a co-
~ solvent. The carbanion of nitromethane is

generated in situ from nitromethane by  reaction with the

base. The compound of formula (I) wherein Q is a hydrogen
15 atom may be prepared from the compound of formula (I) in
which Q is a cation by addition of one equivalent of a
suitable acid.
The lcompound of formula (I) may be treated with an
appropriate alkylating agent such as an alkyl halide (e.g. “
20 methyl bromide or methyl iodide) or a dialkyl sulphate (e.g.
dimethyl sulphate), to produce an N-methyl-1l-alkylthio-2-

nitro-ethenamine derivative of formula (II)

R3S \
25 CéCI‘INOz o (II)
CH4NH



swherein [err] is.a [err] alkyl.group, preferably methyl It has now
surpri‘singly been found tha - f ‘t he "conpound of j
and_t hus preddction of ,the N-nethyl -1-al kyl t hi o- 2- nltroeth.*a'
‘derr t»ves of ¢ 5- fornula (II) takes place in particul arl y3g
p;o d'that the reaction between met hys44 sot hi ocyanate f;
nltronethane Is carried out in dinethyl sul phoxide as {®
optlénally in the presence of a co- sol'vent. Thus when t
met hyl iso- 1lOwhéretyaR teSV\atb nj t abkpl hgneups paeréeaib_b |
of sodium hydride as base the y|e d i ncreases fron12296mhe ‘ﬂ§
di met hyl f or mam de i s Iits éch sas 080 Isweptr itsd g% \bleem dlonmtdnuha*b So g Oxifte
is used as solvent. Preferably the conpound of formula (1) is reacted 15
in situ with thleeaw\ypatmﬁgoﬁgﬁﬂrmuhdmﬁoh)thné thus phedwehtenoafwthe al so
generally be carried out in the sane solvent medium A preferred process
according to tMemehb¥hrioalkpitpiepdrphproethanamine derivatives Of .
N- et hyl - 1- al kyl t hi o-2- roethenan1ne derivatives 20 of fornul a 1)
conprises reac ?ﬁ@u%%tﬁgi i ERKRSoRY ARGt AN WPRALLRRIREL HaRPBR B%eﬁ?tronethane

bopropriate ol RUPREARG ek thE ?a%gk}ga ﬁ%téﬁsveme?n§¥réae #?%éﬁgvﬁtth an

i ed i n. d
opt 1 onal Iy i n The BPecEREEfon bETh it baRtRans, 85, E8cBOeUCRbL 8\ he
choice of whi.c§; fePRPISsANphBL18858sUs€do1vent , optionally in the presence

\_/ of a co-solvent. Thus when the reaction of methyl iéo;
| _10 thiocyanate with nitromethane is carried out in the presence
of sodium hydride as base the yield increases'frém 22% wheﬁ
dimethylformamide is used as solvent to 59% when dimethyl
sulphoxide is used as solvent.
Preferably the compound of formula (I) is reatted.

15 in situ with the alkylating agent and in this case the

reaction will also generally be garried out in the same
solvent medium. |
A preferred process according to the invention for
preparing N-methyl—1-alkylthio—z—niprogthenamine-derivatives
20 of formula (II) comprises reacting methyl isothiocyanate
with the carbanion of nitromethane to give the cdmpounq of .
fﬁrmula (I) in situ followed by alkylation witﬁ an appropriate' 
alkylatihg agent as referred to above, the reécbibn being
;arried out in the presence of dimethyl sulphoxide as;solvent,
25 optionally in the'presence of é co-solvent.. Suitable co-
solvents, the choice of which depends on the base used,

include aprotic solvents (such as dimethylformamide and N-



i;ncl_ude aprotic solvents (such as dimethyl fornmam de and 'N- - 5,
‘et hyl pyrrolidinone) and water. A particular enbodinent of- this

EI’ ocess

i nvol ves nethyl ation of the conpound of formula (1) prépared i n.

itu using a suitable methylating agent such as methyl iodide or 5 . . }%”

di mgt hyl

ethenamine,i.e. the conpound of fornula (I1) where [err] is nethyl. The
conpounds of formula (1) can exist in tautoneric forms and formula (1) is

sul phate to give N nethyl=l5nmethylthio-2-nitro-

i ntended to include al] . such fornmg. 10 - . The process of the present
i nvent i on RGBS RY R A L1none) (3N VBT t r 0et henami nes of fornula (11)

good yield and jn a_formthat may.be.useq to pre e conpounds such as
rani tidine vvit#mu?ar%jﬁ ?rquﬁPf’?&He . °PTh€€,s pP%@?ﬁs nelyess

cheap | TS AN ERIEES! Sy’ GUab Ll oo®! Febhdl o 7 kbBhEsaTIh e

general be Tca

condi tion The , L AV L.an J [ s I.C e
Co the pr asing 187 sulfRAEASE nAtnylieihgVaRRRT) St Xs | GULALLY 18004 SY

out Saf

Convenisgentd imé BRytar Baliphatd ntd I (gBYEaNR-ine tBYTIPACH tAY1 il o-2-ind tod-

treating

nitromethane with a suitable base. Particularly suitabl e bases

i ncl ude ald¢iénamwireé, hyelri ddse compound of formula (II) where R; is

10

15

20

25

methyl.
The compounds of formula (I) can exist in tautomeric

forms and formula (I) is intended to include all such forms.

The process of the present invention gives NémethYI-l- '

alkylthio-2-nitroethenamines of formula (II) in good yield
and in a form that may be used to prepare compounds such as
ranitidine without further purification. This, process,
which uses cheap simple and commercially available starting

materials, may in general be carried out safely on a large

'scale and under mild conditions. ‘The process of the

invention is particularly applicable to the preparation of N-
methyl-l-methylthio-2-nitroethenamine.
Conveniently the carbanion of nitromethane is prepared

in situ by treating nitromethane with a suitable base.

Particularly suitable bases include alkali metal hydrides,

alkali metal hydroxides or alkali metal alkoxides, for
example sodium hydride, sodium hydroxide, potassium

hydroxide, sodium ethoxide, sodium isopropoxide and potassium

tert-butoxide. .Alkali metal hydroxides are preferred and

when the base is an ‘alkali metal hydroxide it may be added as

an aqueous solution.

in

C



Al kal i- netal hydroxides or alkali metal al koxides, for exanple sodium

hydri de, sodi um hydroxi de,” potassi um hydroxi de, sodi um et hoxi de, sodi um
i.sopropoxi de- and pbtas%iun125 tert - but oxi de. Al kali netal hydroxides are
_breﬁﬂ&yeq and when the base is an al kali-getal hydroxide it may be added as
aA\a%yeous sol ution. © -6- Where subsequent reaction with the al kyl ating
agent{ is carried out WHe )65 Rk |, situ then

t he same solvent nediumw || generall ?%Je&fj%q*%téatﬁ[eg%@ﬁa%&o% r%%%% on.
The tenper at ur ésotariné edeaati-on itheccompouadt lof Forwulli 1IHherepaged err],
and the reaction is preferably carried out at roomtenperature. According
to a further adpestitut tbenntbet semepsoliveas aediomesd lflogenkeanigpaeati on
of conpounds, particularly histam ne [err] antagonists, containing an 10,
[err] end grouPS®li ERrcéhpr p&ylpédoni mgaghion. e i .
N- net hyl - 1- al kyl t hi 0- 2- ni t roet henam ne_derivative of forpll.
‘as described above, wil% HMRMAOHTE L Hie neeactier, is Koo

this aspect cof the.inyention, ranitiodine may be preparg
(N, N-di Pret hyl aHi‘ﬁgﬂrBt ﬁ@r—) -‘"Epﬁﬁrgﬁ t Itaﬁfjoié@tehfle&ﬁtﬁé

carried out at room temperature.

provides a process fér thé preparation of éompounds;

Kgf particularly histamiﬁe H2 antagonists, containing an

10 -NHC(=CHN02)NHCH3 end group which comprises reacting an
N-methyl-l1-alkylthio-2-nitroethenamine derivative of
formula (II), prepared as described.above, with an
-appropriate amine. Thus, in accordance with Ehis aspect
of the inven?ion, ranitidine may be ﬁrepared from 2-[5-

15 (N,N-dimethylaminomethyl)-é—furanmethylthio]ethylamine as the amine,-
préferably using N-méthyl-1-methylthio-z-nitrqethenamine
.as the compound of formula (II). The reaction may be
carried out in a solvent such as water, optionally'with
heating.

20 ' _The iﬁvention is illustrated but in no way limited

by the following Examples:

25



preferably u5|ng N—nethyl 1- met hyl t hi 0- 2- ni t r oet henami ne as the, conpound of
formila: (I'1). The reaction may be carried out in a ol vent such as water,
roptionally with heating. 20 The invention S |IIustrated but in no
-way limted by the foll ow ng Exanpl es: 25 -7- Exanple 1 : 7;

. lg-wbthyl-l-nethylthlo 2-ni tr oet henam ne a (i) N tromethane (1. 259)amas :

dded over 1 min. to a suspension of flaKe potassium hydroxide (1.15g) in
di - nethyl -sul.phoxi'de (containing 7.5%water) (18nm). A solution of
nethyllsothlgc%anfée (1 Sg) i n di met hyl sul phoxi de (containing -7: 5% wat er)
(2.5m) was 2 mn. keeping the tenperature at 20-26. The
solution-was stirred for.a further -0.5h at room tenperature and net hyl

i odi de (3.19qg) added dropwi se over 2 nin. keeping the tenperature at [err].
Stirring wasyc@athpyes-hotnktndb-50R M FBRRALALNIRe and the sol ution was
then dilute : i chl oronet hane. 15 The
conbi ned extracts were washed with water, evaporated ' '

57  (i) Nitnométhané (1;259) was added over 1 min. td'a.
| susﬁension of flake potassiuh hydroxide (1.159) in dié_
methyl-SUIphoxide (6ontaininq'7.5% water) (18ml). A
solution of methylisqthiocYanéte.(l.5q) in dimethyl

sulphoxide (containing:?.S%;kétef) (2.5m1) was added.over g
10 ' 2 min. keeping the temperature at 2d4269. The.solution
. was stirred for a further 0.5h at room témpepaturé and
meihyl iodide (3.19q) added dropwise over 2 mih. keeping
- the temperaturexgt 22-240, Stirring was continued for 1lh.
at room temperature, and the.solution was then diluted
15 with water (200ml) add-éxtracted with dichloromethane.
'The combined extracts were washed with water, evaporated
to dryness, and the residue WQs;cfystalliséd from

2-propanol to give the title compound (1.5g), Y49.4% m.p.

O

113-116.59.

20 . _
(ii) Nitromethane (1.32g) in dimethyl sulphoxide

(containing 7.5% water) (5ml) was added over S\min. at
0-5% to sodiuﬁ hydride (0.52g) in dimethyl sulphoxide
(containing 7.5% water (20ml). The mi#ture was allowed to
: warm to room temperature and after a further 30 min.
25- methyl isothiocyanate (1.58g) in dimetHyl sulphoxide

(containing 7.5% water) (S5ml) was added over 5 min.

o



to ‘dryness, and the residue was crystallised from 2- propa;"ﬁiw
‘titl e compound (1. 59) Y49.4% mp. [err]. 20 (ii)" Nitromgf
ﬂlnethyl sul phoxi dé (cont ai nlng 7.5%water) (5m) was added
.0- ~sodium hydri de (0 5 i n di met hyl™ Suf phoxi de (co ta'
(2L0n1|) The mixture was aIIowed to warmto room tenperat ux:
furthler 30 nin. nmet hyl 1sothirocyanate (1.58g) in dinethyl @X
(containing 7.5% water) (5m) was added over 5 mn. The 4& LT\
treated with n%ﬂ%ymi¥bW?ﬁeWQ% bregted vitietngthyll phdkidee(BcOMpbrent] 7. 5%
water) (5m) k in he tenperature bel ow 30.0, and the resulting solution
was stirred(mégékEﬁk{ 5?%%“%6%@%n%°%&§°%%hﬁ?ea +S%aveterb0hPply keepihng
added to the rgsidue and ure s worked up according to the
procedure in é@é # Tt EMAT TS YBeg?%L°Yh§&?rt?%d Bhﬁogﬁﬂu 518Qg§°1WSB°7@M°ﬁ1p
[err]. 10 ne % added: dro W se pver S
a suspen5|on(#£i3 %&2#%%??2 t-buto ?d%g 1815)"?ﬁ Stk ﬂﬁtﬁ§ egf ﬂg;S?e
(9mM ) under a r €, O [ erature ke err
'héﬁfﬁﬁﬁ@@ foréqg %§%§§uewﬁﬁg EFE &?QP%fen%?ﬂyvogaeg uL

The m xture was stirred, _ ation
accordlng to the procedure in Example 1(i) to give the

title compound (1.88g), Y58.7%. m.p. 112-1140,

10 (iii) Nitromethane (0.629) was Qdded drbpwise over 2
min. to a suspension of potassium tert-butoxide (l.lé) in
dry dimethyl sulphoxide (9ml) undér an atmosphere of
nitrogen with the temperature kept at 20-25%. The mixture
was stirred for 10 min. and a sqlution of methyl

15 isothiocyanate (0.71595 in dimethyl sulphoxide (containing

735% water) (3ml) was added dropwise over 2 min. Stirring

was cdntinued for 0.5h at room témperature and then methyl

fodide (1.52g) was added drﬁpwise over 2 min. with the
temperature kept at 20-250. The solution was stirred at-

20 rbom.temperatune for-Zh.,.d11uted w1th water (100ml) and

- worked up according to the ﬁrocedure:in Example 1(1) to

give the title compound (0.96g),Y66.1%. m.p. 113-115.59,



15 | .isothiocyanate (0.715g) in dinethyl sul phoxide (containing 7.5%

wat er) -(3m ) was added dropwt se ‘over 2 nmin. Stirring was -conti nued for 0.5h
*at ‘roomtenperature and then nethyl iodide (1.52g) was_added dropw se over
"2 mn. with the tenperature kept at [err]. The solution was stirred a’iﬁ' :
(room.tenperature for 2h., diluted with water (100m ) and 20 worked up %-

achrdLng to the procedure in Exanple T(P)~to give the title conpound

(0.969),.Y66.1% mp. [err]. -9- (iv) According to the procedure. in

Exanpl e 1(iii), but.replacing potassiumtert-butoxide w th sodi um hydroxi de

(1.6g), nitronethane (2.44g9) in dinmethyl sul phoxide (containing 7.5% water)

35n d rgthyl i sothi ofs 2,924) in dimethyl. sul phoxj de -
(oont i g DY OB BRIENE o ordGedfll LT SLARE I 1 ELET T8 e

6. 250) e di 44 59 :
Exanple 2 Nttt RS, o etilionide Wiio thPatad Mhqsonbie o

20. 88g) i t A M int@ ' ' f et hyl
S0t i ocyanare (27, 220 A TS ot hane, {52 Teg b EFHERREAEL Dot e
(185m), keeqridik dififidemPIRindte @) (35hl) and i détNgl WPSothiocyanate

¥

3 (2.929) in dimethyl sulphoxide (containing 7.5% water)
(5m1) followed by alkylation with methyl iodide (6.25q)

gave the title compound (2.64q), Y44.5%. m.p.. 113-1169.

o/
19 Example 2
-N-Methyi—l-methgltHio-Z-nitroéthendmine
Potassium hydroxide (20.88g) in water (12.4ml) was added
15 to a stirred solution'of methyl isothiocyanéte (27.22q)
and nitromethane (22.75g) in dimethyl sulphoxide (185ml),
. X . - ,,.\'
keeping the temperature at 10-150. Stirring was G

continued for 60 min. at 10-150 thén tﬁe solution was

divided into 2 equal portions (each 120ml).

20 \
(1) The fiféf portion was stirred at 10-15° wh{le dimethyl
sulphate (17.62ml) was added over 15 min. Stirring was
_continued for 30 min. then water (90ml) was added and the
mixture was worked up sccording to Ehé-nrocedure in
25 Example 1(i) to give the title compound (12.45g), Y45.1%. ’

m.p. 112.5 - 1140,



tohtinued for 60 .min.. at [err] .then the solution was divided into 2 equal
poertions (each 120m ). 20 (i) The first portion was stirred at 10-15 while
di net hyl “sulphat e (17.Q2n1) was added over 15 min. Stirring was continued
.Tg‘r:"ol;nfi‘n* thén water (90m ) was added and the m xture was worked up
accorsnng teo the procedure i-n 25 Exanpl3 #(i) to give the title conpound
(12.459), Y45.1% mp. 112.5 - Jerr]. - . 10- (ii) The second portion was
treated with riethyl iodide (11.66m ) and worked up in the sane manner to
give the title conpound (14.61q), Y52.9% mp. 112.5 - [err]. 5 Exanple 3
N- Met hyl - 1- net hyl t.hi 0- 2- ni t r oet henam ne 10 Ni t romet hane (1.05g) and

met hyl i sot hi édjanafee( be2onyd ipordiyndiwumt tyle ateldoh@tihd @melthylld)oddae added
over 70 mn. to a stirred suspension of sodium hydride (0.41g) in : _
di met hyl f or markilde 66m13ian dniwplr kielde upe ripe thteu samee pta ninelrowo| eyivie. thiei rring
was continued for 3h.- then nmethyl iodide 15. = (2.45g) was added. over 15
mn. keepi ngtikde: sppposnd: d 1921639 )e SR - I¥he m@sullli2ng solldéi%n was
stirred for 30 ' ' : : .

Example 3

U N-Methyl-l-methylthio-2<nitroethenamine

10 . Nitromethane (1.05g) and methyl isothiocyanate (1.26g) in
| dry dimethyl sulphoxide (6.71g) was added over 70 min. to-
a‘stirred suspension of sodium.hydride (0.41q) in .
dimethylformamide (4.3@1) with the temperature kept below
250, Stirring was continued for 3h. then methyl iodide
15.  (2.45g) was added over 15 min. keepihq the temperature
| _ below 30°. The resulting solution was stirred for 30
min., water (9m1) was added end the solution was worked up

according to the procedure in Example 1(i) to give the

title compound. (1.309),Y50.8%. m.p. 113.5-115.50.

20

}
A

Example 4

NéMethyl—l-methy1thio-2-nitroethenamine

Nitromethane (22.7g) was .added over 8 min. to a stirred

. 25 suspension of flake potassium hydroxide (20.86q) in



‘mn.y water (9m ) was added and the solution was worked up according to, the ’
procedure in Exanple 1(i) to give the title conpound. (1.3Qg),Y50.8% mp.
[err]. 20 Exanple 4 N-Methyl-1-nethylthio-2-nitroethenam ne Nltrohethane _
'(22.7g-) was added over 8 min. to a stirred 25 suspensi on of fl'ake

ot assi um hydr oxi de (20.86g) in di methyl sul phoxide (157.5m ). and
(6.4m ) keeping the tenperature at [err]. A solution of methyl
|soth|ocyanate (27.19g) in dinethyl sul phoxide (27m ) and mater (1n1) was
added dr opwi gg, p t e r i ng was
continued for é)(furtherqibxwgr%%tgﬁn%sergﬁgrggg%g ?ré Ir‘\ﬁ 5%%%52 78Q)
was added(N%HejibﬁPéba$@ﬁ@laﬂ 19e20 ©PAT b VH €18k L?rhkthihe resul ting

m xture was stirr for a further 1h. at room tenperature-then water
(178m) was pdieh eoyhddice 1027. 199 Xt Ui edimst wpl kedl phoreder d2ngl)oahbe
procedure in Exanmple 1 (i) to give the title conpound (25.68g), Y46.6% -
mp. [efr]. vwadewl Elil)lwas added dropwise .over 20 min. keeping the
N-[ 2-[ 5- ( Di net hyl anmi no) nmet hill - 2- Luranyl met hyl t hi o] et hyl] -

5 temperature at 15-25 Stirring was continued for a

. further lh. at room temperature and methyl iodide (52 78q)
was added over 10 min. keeping the temperature at 15-200.
The resultind mixture was stirred Fof a further lh. at
room temperature then water (178ml) was added and the -  hd
10 mixture was worked up aécording-to:the procedure in

Example 1 (i) to give the title compdund (25.68g), Y46.6%.

m.p -113-116°.

Example 5

15

N-[2-[5-(Dimethylémiﬁo)methyl-z-furanylmethylthio]ethy1]-

N'-methyl-2-nitro-1,l-ethenediamine

A solution of 2-[5~(N,N- d1methylam1nomethy1) 2-furan-
20. methylthio]ethylamine (32. lq) .in water (25ml) was added'

dropwise over 4h. to a stlrred solution of N-methyl 1-

methylthio-2- nitroethenam1ne (23q) in water (40m1) at 50°

The reaction mixture was heated at 500 for a. further 2h.

and then heated to 900, Methyl isohutyl ketone (ISDml)
.95 . Wwas added to the solution and the water rnmoVed by

azeotropic distillation. The soluf1on was cooled at 60°



N 2net hyl -2-nitro-1, 1- et henedi am ne A sol uti on of

2<[5-(N, N-di net hyl am nonmethyl ) -2-furan- 20 ‘methyl t hi o] et hyl am ne (32. 1Q)

in water (25mY) was added dropwi.se over 4h. to a stirred solution of _
'ne:hX]ﬁlw neﬁhylthio-2-nitroethenanine_ﬁﬁBg) in water (40m) at ferr].

The rdaction nmixture was heated at 50 for 'a® further 2h. and then heated to

900. { Met hyl isobutyl ketone (150m ) 25 ~ was added to the solution and

the water renoved by azeotropic distillation. The solution was cool ed at

60  and charfdhicherenpl ddoan) medded xt e vpix it orem, Fihiee ity cied

resi due washed with t hyl jsobutyl ketone (50m ) and the conbined filtrate

and washi ngs ﬁ@P§Qﬂiﬁi¥ sifdusy verfied mith digdopyInketdre r(50m1 )

crystallised s 5 . fi]tered qf f. -12- ( CLAIMS 5 1. - A

process for tq@-g%@bﬁﬁﬂﬁ%ﬂ?%ﬁéi;iﬁéhﬁnﬁﬂﬁ(ﬁ8QW*Wﬂﬁe¥%q9 qealgd to 09.

(1) The title compound (39g) m.p.68-70° crystallised and was

5 filtered off.



10 V\,herel n.Qis a hydrogen or a cation derived froma suitabl-e base which
conpri "ses reacti ng methyl isothiocyanate with the cdrbani on of nitromethane -
in the presence of dimethyl sul phoxide as solvent, the carbanlon of
nltroget hane havi ng been generated in situ from ni tromet hane amd t he ba§e,
and 15 optionally treating the conmpouwnda n-which Qis a cation with a _
suigabl e acid to generate the conpound in which Qis hydrogen. 2. -~ A
protess as claimed in claim1, wherein dinmethyl sulphoxide is used together
with a co-solvent. 20 3. A process as clainmed in claim1 or 2,
wherein tGBAIMSe is an al kali metal hydroxide. 4. A process as clained
in claim3 wherein the base is an alkali netal hydroxi de used as an aqueous
sol ution. 5. A process as clained in claim3 or 4 wherein the 25 al kali
met al - hydyoxi de i s potassi um pydro 6 ocgss. as_clai e

clai m3 ot 2, V\MESEIPIr?ﬂ%s%aSEXFS éﬁ al%?ga%?g?g ft'if & S %\g}cﬁaﬂr}
netal alk A process as clained in claim®6, wherein the base is
sodi um hml (H)t assium tert-but oxi de. - 13- 8. - A process for
the preparation of an N-net hyl QI kyl - thio-2-nitroethenam ne derivative of-

formula (11)
cn3m-1/

10 wherein Q is a hydrogen or a cation derived from a suitable

C=CHNO> (I)

base which comprises reacting methyl isothiocyanate with 'the
carbanion of nitrdmethane in the presence of dimethyl
| sulphoxide as solvent, the carbanion of nitromethane having
been generated in situ from nitromethane and the base, and
15 optionally treating the compound in which Q is a cation with
a suitable acid to generate the compound in which Q is
hydrogen.
2. | A process as claimed in claim 1, wherein dimethyl
sulphoxide is uséd together with a co-solvent.
20 3. A process as claimed in_ claim 1 or 2, wherein the \J |
base is an alkali metal hydro:':ide;
4. A process as claimed in claim 3 wherein the base is
an alkali metal hydroxide used as ﬁn agqueous solution.
5. A process as claimed in claim 3 or 4 wherein the
25 alkali metal hydroxide is potassium hydroxide.
6. A process as claimed in claim 1 or 2, wherein the
base is an alkali metal hydride or an alkali metal alkoxide.
7. A process as claimed in claim 6, wherein the base is

sodium hydride or potassium tert-butoxide.

AT O




% - ~ . [err] (L1) wherein [err] is a [err] alkyl group,
which Tonpri ses preparlng a conpound of for mut a (‘') as defined in claim1l
by a process. ds 10°clained in any of clainmse 1 to 7 and subsequently

teacti n@_the conpound of fornmula (1) widhs suitable alkylating agent to
produ the N- net hyl - 1- al kyl t hi o- 2-ni troet henam ne derivative of formula
(11).¢ A process as clained in claim8 wherein the reaction 15 with

t he alkylating agent is carried out on the conpound of fornula (1) prepared
in situ. 108. A‘pAo@mQFQQScﬁqrntuei@napwnaﬂian'dt aheNemethyd-alkyl-

al kyl ati ng agent I s, an al kyl halide or a dialkyl sulphate. 11. A process
as clai med ¥l %ﬂ?'ﬁ#tEP&Fhﬁan@Be193F6V3Fﬁgezprf@paﬂéﬂldiIdf the conpound
of formula (I1) in which [err] |s nethyl wherein the al kylating agent is

met hyl 190di de or di net hyl sulph \\lhg\ A process for the
preparation of a conpound containi

r] end group which conprl es
25 preparing an N-nethyl-1- aIkylthlg§2/ﬂ§?F%§§Renan1ne derivative of (1T ?
formula (11) as defined in cla# nmet hod as clainmed in any of clains
8 to 11, and subsequently reac ?ng the derivative of fornmula (11) with a

suitabl e angRérein Ry is a Cj_4 alkyl group, which comprises preparing a
compound of formula (I) as defined in claim 1 by a process as
10 claimed in any of claims 1 to 7 and subsequently reacting the
compound of formula (I) with a suitable alkylating agent to
produce the N-methyl-l-alkylthio-z-nitroethénamine
- derivative of formula (II).
9. A process as claimed in claim 8 wherein the reaction
15 with the alkylating agent is carried out on the ?ompound of
formula (I) prepared in situ. i
10. A process as claimed in claim 8 or 9, wherein the
alkylating agent is an alkyl halide or a dialkyl sulphate.
11. A process as claimed in any of claims 8 to 10 for the
20 preparation of the compound of formula (II) in'which R; is
% methyl, wherein the alkylating agent is methyl iodide or
dimethyl sulphate.
12. A process for the preparation of a compound
containing an -NHC(=CHNO2)NHCH3 end group which comprises
25 preparing an N-methyl-l-alkylthio-z-nitroethenghine
derivative of qumula (II) as defined in c;aim's by-a method
. as claimed in any of claims 8 to 11, and subsequently
reacting the derivative of formulé- (II) with a suitable

amine.
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-14° 13.° A process as clainmed in- claim 12, wherein the conpound
containing® an [err] end group is 5 ranitidine and t he amlne S

2-[5- (N, N-di net hyl am nonet hyl ) -2- furanmet hyl t hi o] et hyl am fe. T4.. A
proceﬁ; as claimed in claim 13, wherein the conpound of fornula Q‘A)
is N-Methyl-1-nethylthio-2-nitro- et terime.

C
13, A process ‘as claimed in 'ciaim:'lz, wherein the
compound containing an -NHC(=CHNO,)NHCH; end group is

5 ranitidine and the amine is 2-[5-(ﬁ,N-dimethylaminomethyl)-2-
furanmethylthiojethylamine. |
14. A process as claimed in claim 13, wherein the
‘compound of formula (iI) is"N-néthyl-l—ﬁéthylthio-z-niﬁro-

ethenamine.
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