6 973, 882 after
crystallisation from acet one- et her.

[err] | EXAMPL

194-198[err],

A

di chl orobenzyl chlori de 5 (2.2 g.) and guanidine base (2 g.) in et hanol
(20 mM.) was refluxéd on the steambath for 5 hours. The sol vent -was
renoved. by evapora- and .acid addition salts thereof, wherein Z[err] S

subst | tuent hat ogen atom  FATHNTL SERCKECATION /1 et acia.

or alkyl or wptro grQuan the 2No DRAMINGSIi on, 10 Sone undi ssolw 812
was rem)veéhgnd_;' / 5~ hy@{.z,gg@n mmLTangjlbstltuent hal o- gg(g

TR R

filtrate wasQ®d group in-
the 4, 5 or @apof WN\es peRdesing oy syRifealon mdemsschonsp(i) fMhe PdtaR, Act
and Rlerr], pser ] R}4@Y De. larle%a,he sanme or hydr oxi de and

extract ed W m

\\__//

dpplifagioncntte: Dexd22885P. | s a hydr ogha 43002)3. or a
enzgphgﬂa:rDathl Mey 24, t9stast i t uent al INgl 188a8EBAD,.

provi ded that when bo o 20- Aphlifation Date: fink B4, 126000 Cryst al | i Skl 22048360.
Z[err] is a hydrogen atom at | eaagpliéansh Dute: iy 1960. Rl err], 70 No. 2378pjon
benzene. Complete sPec}B[:mfrdubnsﬂbemdi.]za,alm. Rlerr] are not

hydr ogen but are sub-
stituents as defined, which nethod conprises
- 2 - chlor omwtmg.w ea® iceugLs, 1m2cNafral Mg, rivrczdoiR! Bss)
(1) a guani2ira1g R[err]N:C(NR[err]R[err])(NR[err]R[err
20 mede by giibinafiobdl bl deafibh: 20 6rg 11 @ fine

sul phate -

conpound Rl err]X, wherein cﬁ\ﬁ& % 3 (0.25 g.) and starch
(0.05 Rerr], R[err] R[err] &n(? eéi%nrq&) th%fc&y are each as appro-
g.), granul ating the Be »dblelt preparafion and moacedical :
respective, a benzyl, R[ err] R{Gompositionsseardnining theyvi nyl pyrrol i di ne

wer e

or a m xture of

80 (0.005 g.)

amoni a derivati ‘ﬂﬁ
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by which it is to be performed
to be particularly described in and by the
following statement: —

The present invention relates to chemical
compounds, to the methods for preparing them
:hnd to pharmaceutical compositions containing

em.

It has been found that benzylguanidines of
formula (I) and the acid addition salts thereof
selectively depress sympathetic nerve function
and have little or no effect on the parasymi-
pathetic or central nerve functions, They are,
therefore, useful in the treatment of hyper-
tension.

22 NR'R®

'CHZ- N=C &
et

z! : (1)

1

In formula (I):
2% is a hydrogen atom or a substituent halo-
.“gen atom or alkyl or nitro group in the 2 or

-3 “position, Z* is a hydrogen atom or a sub-

stituent halogen atom or alkyl group in the
4;°5. or 6 position, and R?, RZ, R® and R* are
"dig’ same or different and each is a hydrogen
atom or a substituent alkyl group,. provided
~'that: when Z* is a hydrogen atom at least two
of Z?%, R%, R%-R*® and R* are not hydrogen but
“are subsutuents as defined. In the above defini-
“tion each of the *alkyl” substituents contains
. “framp one to four carbon atoms.

‘rrm‘fs 64.]

Lidagrres

TR

a salt thereof with a

the apid @ﬂmﬁonaxaheptmf

acceptable, for example, it may be hydro—
chloric, hydrobromic, sulphuric, lactic, citric,
tartaric, succinic, oxalic, p-toluenesulphomc or
maleic acid.

" The preferred benzylguamdmes of formula
(I) and the acid addition salts thereof are
those in which R* is a hydrogen atom, R? and
R?® are the same or different and each is a
hydrogen atom or a methyl group, and R* is
a hydrogen atom or a methyl or ethyl group.
The particularly preferred benzylguanidines of
formula (I) and the acid addition salts thereof
are N-benzyl-N!, N*'-dimethylguanidine,
N-2-bromo- and N-2,4-dichloro-benzylguani-
dine, N -2 - chlorobenzyl - N* - methylguani-
dine, N - 2 - bromo-, N - 2 - chloro-, N - 2~
methyl- and N - 3 - methyl - benzyl - N*,N*'-
dimethylguanidine, and N - 2 - methylbenzyl-
N* - methyl - N** - ethylguanidine.

The present invention in oné aspect, there-
fore, provides the benzylguanidines of formula
(I) and the acid addition salts thereof.

The benzylguanidines of formula (I) and
the acid addition salts thereof may be prepared

by adaptation of any of the methods described’

in the literature for preparing derivatives of
guanidine. For example, they are prepared by
the reaction of a guanidine

R*N=C(NR*R")(NR*R?)
or a salt thereof with a compound R¥X,

wherein R%, R®, R?, R% R® and R?° are each as
appropriate, and not as respective, a benzyl,

Tablets (0.555 g.) of N

U2 dove,
]) or

35

féd'e gﬁp -ather %ﬁm 035}
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m xt ur e.
S-substituted isothiourea

salt thereof with an
EXAMPLE 32.

1 b.

or a.salt thereof or with a cyanamde Tabl ets (0.505 g.) .of
'N-2-chl orobenzyl - 2. A net hod “of makl ng a pharmaceutical ‘30 -
Nerr]; N[err] - di rret hyl guani di ne- sul phate were conpositi on cont ai m ng a
benzyl guani dine of 85 .. made by granul ating. the salt (0.5 g.) in a “‘the
fornula defined in claim 1or%(g‘ fine powder with equal parts of
al cohg?l and addition salt-ther P nri an. Nt a. wat er
- Magnespyrm:, Rt ead & Egréuy. £A5% @ydrogls  Suitabilhifor ed:ﬁmstraﬁm ttehendmnmrnuses theg -
 adri xtawm off XHea reactie gypthr a9TEPtagm S betd?feﬂmatﬁt 4 95 the o 'e"éfm c onent s.
'35 pr# a halogen atom .or -and toxicity partlc_ - gyan .ro@aceut i cal
: ylafe le, they aré ~ salt thereof, the' x%% queticy” of
congosg aﬁgm?%ﬁeWeMo %moma or: -administration, 'and. w&fof ng'the 70

~a benz
cont ai ami

faCderi@tiaf ort et fierdadfl with d @dnhpoghdbni N The dose -

benzyl ot bgﬁﬁmbmog %%gﬁﬁﬁfﬁ%

the rl@f th cyanam1 ellis
benzyl g ativked ibarylgdanitine f:ﬂ)rf

es.thomvesol utions .
dPt5PQJFPgs °E~'C?‘hereof and.:
@%ﬁt &8Pt abl e carrier
ihaﬁﬁonrii écﬁma&spectsA BA -
(momemfnche mgm tpbmlnmumg tompos 0l Ut i on at 15
whegeinea feasy Béer@;]?efe f083®at?ﬁ1§‘tu 8 P m]aﬁ palguanidine Pes or -
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mul ti dd%% ‘E?a‘@‘ e ey & e , scre latter,

bl ‘therefor, and_the adtliod - __

t hie ¥afe} o ﬁétsm teCQﬂJc?dnBB 7 ¥ e e e S R R e hismph@nol (0.5%
or Ch|bdhﬁbﬂ£sﬁ!§lﬁhhatél5 0 10 '

8‘%"

u_n

rc.l.uu:u.ca .
at om or-al kyI
EnwiLe 19

Z2 is a

. or

"t her eopf the compongnts. &

-~ of the COInponetBXAIVPLE 34.. Tabl ets :and
i nj ect i, Gk §a1§ 'Fk?s’é"e&g?? JLinay b 4"1??% gs 24, 25 and
26 wh gibu?;;l #@ e ‘Enﬁl Heorees Ceatlld: cONt ai ning N
- benzylubre Tdunngébraf agegen nitros8yroup in the
2 50 rhetrwy dlzewil 9;?
hydr og& ; Pfel’a
st tuefriins Ft;' fb,ttmt‘;;%l‘%‘;t
di chab oerxdxmazyl™ err] 4, or
and R[] er¥te ta:csaltllt)@nﬁon mn@pﬂh gk |
di f feEerh, a‘@n H\ir%
tho 0T rep at1on 0
di met hifdhRa ds Ol e RidS

hydnoi ﬁdiﬁﬁstherélﬁt ea of t he N

" haiod

ls&w

osition;
eﬁgﬁﬂﬁ EH7yl - guani-
lacedm rientn 1"- y N - 2 4 -
@O Thd hﬁidthre amlhﬂeerfdsr 13 R 'rr9p R[err]
d’P SLCI é?@dh%%%?gfﬁ@g %ngm ~ the sane
I Nerr] -
qnul °d‘ind m ool BlBoholP¢100/ indl§d t hat 55
-A mbhﬁasa)sohd m{xeatedz srqo ected mda 9Bydr ogen

pha

-and

at om at_The shsnzylgvanidiges of fOYIB@ﬁ i di ne

sul pha%ﬁpﬁ n s gﬁ‘eﬁj‘l’ﬂer 3 Aol fydr ogen but
s, Wﬂnﬁbﬂ%&‘esmade correct compad' ﬁi‘m fohid&ﬂiy&uﬁ& def i ned;

aCI @5 adjdmiylrmhod@ﬁlch comprised \bAFANNEWE] Alirk/ silfhate: ' 100 sal ts

gmipistrati e
boney ! GRRHFLE B AL AR 3

ing and surface active agents, and may be pre-
sented in & draft in water or- in a syrup, _
capsules or cacliets in -the- dry state or in a
non-aqueous suspension, when a. suspending
agent.may be included; in tablets-when binders
and lubricants. may be included; or in-a
suspenslon in water or a syrup or an oil, or
in a water/oil emulsion, when flavouring, pre-
serving, suspending, thickening ‘and emulsify-
ing agents may be included; the granules or
the tablets may be coated. For parenteral
administration, the guanidine or salt thereof
may be presented in aqueous or non - aqueous
injection solutions which may contain - anti-
oxidants, buffers, bacteriostats and solutes
which render the compound isotonic with the
blood; .or in aqueous suspensions when sus-
pendmg agents and thickening agents may be
included; extemporaneous injection solutions
- may be made from sterile pills, granules or
tablets which may contain diluents, -dispersing
and surface active agents, binders and lubri-
cants. The guanidine or salt: thereof may also-
be presented in suppositories: or pessaries by
mcorporauon in a suppository base.
The dose range of the benzylguanidines of
formul_a (I) and the acid addition salts thereof

40

45

55
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. methylmercaptan was evolved.: A white solid;-

_strong hydroxide solution.

pharmifiag sy Zirpehopini 5. A

‘?)

’g d water (30 ml.) was heated on a steamn-
- bath for about  } hour, during which time - _1-0'5 o
‘consisting; of 2—bromobenzylguamd1ne sulphate S
separated; it was -collected, washed ' with
alcohol and ether, and recrystalhsed from
water, w1th a meltmg point 244—246°. '

EXAMPLE 2. - -110, -
N—Ethyl-S—methyhsottnourea hydnodlde SO s
‘melting. point 83—85° (5.29 g.), 2-chloro-. = i itk
benzylamine (3.2 g.) and water (3 'ml) were - '
heated at 100° for 2 hours under reflux condi- 115 R

- tions, - methylmercaptan being evolved. - ~The- :
mixture ‘was. evaporated to dryness in vacuo, e s
-and’ the ‘residual - oil ‘basified v;;xth,ems‘”"'f‘\ e
The" solid- '

which separated, was extracted wit]

‘the extracts -evaporated. The: restdue -

dissolved . in ethanol cand.
excess - of succinic . acid . was dds
Addmon of ether gave N-2 - chlorobenzy

ethylguanidine hydrogen succinate, which*sa
crystallised once from water. and- on of
ethanol to .give . crystals,
152—153° -

EXAMPLE 3



60 guanidine of the formul a:

hydr ogen at om
5 a sol uti

- di chl orobenzyl am ne hydro-

chl ori de, but

evaporated to dryness in

Rlerr] a R[err]

on of nethyl am ne i

vacuo and the residue di ssolved in dilute

wat er and pre-

5

hvdrnchl aric acid. _washin

y 40% wv) and wat er (15 m .
| at et ctops consisted |argely of 65
the required guani dine hydrochlori de,

kus

wherein R err] is a

973, 882
2

A =

) for 5 hours.
The sol uti on was
whi ch

urified by dissolving in
h ether to cipitating

solid basg Wwtgin Smdiollﬂl) ml.) aﬁd&fmuﬁoxﬁﬁﬂe,snoﬁteb&&ioﬁl afEthﬂtheﬁ|d1ssoTFEtBlnathlt

RB

S.

lshe

hydr oxi dej\.22, 4 %ﬁ%ﬁbﬂ@@beﬂzg M“Emﬂ)g rwe;}rn excessqflhmrp@hn%m Eg?’%%gg%’ ;ﬁkt h
sodi um hydr oxi d T gf'gg:m %ﬁ
sol ution and hea he SERLR ﬁgg T’%‘.zm a.«m‘%gznﬁfﬁ - methd
extracts were evﬂpﬁbzabﬁdodhm dydyoa:ﬁissolam 1CIt anemjdutmmde,aﬁadmgepbmclﬂelmq n
n- pr opanol , was extracted W“E)GQNPBEthF oily basef o| | owed by et her, was added.
N-BenzyI-N[err] N - 3,5 - Dinethylbameyd 470N5err], N[err] - di-
ethyl - Nerr] - nethyl guani dine hydrogen. oxal ate nexhyl guani di he
hydri odi de wa§ prepaj ed by crystalTisEd, STTTNG [POT Qi ok Of 1O ETT]-
refluxi ng 3, 5| gxfipief hyl benayl am Ners([L.R85| &e) | 75sal Crystallisation | = M.p.
and N, N err], S tr-pet-hy-set-hi-opr-eat-hydi-—od-de— _ ——— E&AkﬁLE
24, 4 0, 46Hg CHy n B -6Ho DHydriodidenBthasolftheng. [TAE—196°
Benzyli sot hi ogyanat e -9 5 @dd ahg gl i qdi de was,sfidhered
of f and. sIova'[f/l to£a S(P|ﬁt olkr%,a)f n-ﬁob%afﬁ%&g&?l l?# LFwashe?a 54%
3:1 solution ¢f ethef2-NOpjoH | H |.rHn{ (M opdho| Suipdéee ni | Bthanclpwdrdrng [i225-wa2B® I
to panol, and crysthlljséd- N-Dr ppanpl Lether.. 8 derat o
exothernmi ¢ redcti %‘fLT%a ikg'éj o t hag@rrel i BUAF nt | BHHAOLYEET o o .#Tﬁo
tant sol utionfafter staamding ftH; pom | eMPEIR- Bfliriodial eMétBinolAfitd NUBSS1408S
evapor ated to}drynesk | . EKAMPLE 2B. i.n vacuo and the iresidue
crystallised front -N 2%enfl | CHg -Hrqetfﬁy i of Hydsipdidey anol - 112115
o - 10 [2-CH,| H |CH,| H | H | H | Hydriodide | Ethanol/ether 157—160°
11 2Br | H |CHy| H (CH;| H | Hydriodide | Ethanol/ether 178—181°
2 |3c | H|CH| H [CH| H |Hydrodide | Methanol 216—218°
13 |3NO,| H |CH,| H |CH,| H |Hydriodide | Methanol/ether 27°
14 |3-cH, H |CH,| H |CH;| H |Hydriodide | Methanol/ethanol '233'—234°
15 H |(4Cl|CH,| H |CH,| H |Hydriodide |-Ethanol/ether 186—190°
15 EXAMPLE 16. methanol to form a homogencous solution,

20

25

30,

gy
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To a solution of 2-chlorobenzylamine (23 g)
in ether (100 ml) was added a solution of
methylisothiocyanate (11.5 g.) in ether (50
ml.) with gentle shaking. Some heat developed,
and after 5 minutes N - 2 - chlorobenzyl - N*-
methylthiourea separated as a white crystal-
line solid, melting point 118—123°. The

latter was collected, dissolved in methanol (60.

ml.) and treated with methyl iodide (20 ml.).
After being refluxed for 4 hour (it warmed
spontancously at first), this mixture was
evaporated, and the residue crystallised from
methanol-ether to give N - 2 - chlorobenzyl-
N‘,S dimethylisothiourea hydriodide, melt-
ing - point 173—176°. A portion of this
_hydriodide (31 g.) was converted to base by
~ shaking with excess sodium carbonate (30 g.)
in.water (75 ml), and at the same time
. eXtracted into ether. The ethereal extract was
dried and-evaporated to  give a colourless syrup,
. - which was redissolved in dilute sulphuric acid
™ 40 a.solution of about pH 5.0. This solution
~.was. reduced to a volume of about 50 ml.
\by:yacuum evaporation, treated with 35%,
\aqm_ous methylamme (100 ml.) and sufficient

e,

iy .

which was then gently refluxed for 6 hours.
The solution was evaporated to dryness, and
the white solid residue recrystalhsed from
methanol-acetone to give N - 2 - chlorobenzyl~
N',N** - dimethylguanidine sulphate, melting
point 276—278°,

ExAMPLE 17.

2 - Bromobenzylisothiocyanate (9 g.) was.
added to-a solution of 0.880 ammonia solu-
tion (100 ml) and ethanol (35 ml) and the
solution warmed on a steam-bath for 4 hour,
The excess of ammonia was rémoved by
evaporation to dryness i vacuo. The residue,

ised from aqueous ethanol, gave 2-

45

55

bromobenzylthiourea, melting point 127— .

128°. A portion of this (5.05 g.) was suspended
in ethanol (5 ml.) and methyl iodide (4.26 g.)
and the mixture refluxed for 20 minutes. The
resulting solution was evaporated slightly to
remove excess methyl iodide. Addition of ether
caused N ~ 2 - bromobenzyl - S - methyl-
isothiourea hydriodide to crystallise, melting
point 126—127.5°. A portion of this (3.5 g.)-
with aqueous ethanol (50%, 5 ml) and a

60
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N, N %r E&i lhsatmn occurred, when the EXAVPLE 25.
10 g.) ewr&i i, A& erl taml mmuo%«a 18] ankle solid fitterAl B Xt Ur e Of
cyanaimi lihe x(réh elamlaionl—alﬁ@f’ tanctaaareldwavhe@mtltmemmanummmﬂdﬂt 9%Hf 50 .
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gum ya 5(3?,11“% Wﬁgﬂ m arwtgggfgﬁﬂﬁﬁ’gggﬁ as a strongly
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3hsgi oﬁandletmmwrhm mdrgde N,N-

dimethyl - N* - 2 - methylbenzylguamdme .

hydnodlde, melting at 187—189°.

EXAMPLE 20.

N,S Dimethyl, -2 - methylbenzyhso—
thiourea hydnodlde (Example 18) (8 g.) dis-
solved in- warm water (40 ml) was treated
with 33% aqueous ethylamine (8 ml) and
sufficient ethanol to give a clear solution (about

30 ml.). The mixture was refluxed for about -

12 hours and then evaporated i vacuo to give
a.syrup, which crystallised from methanol/
ether to give N - ethyl - N* - methyl - N*-
2 - methylbenzylguamdme hydriodide, melt-

. mg at 142—146°,

ExamPLE 21.
2-Bromobenzylisothiocyanate (9.2 g) was
added to a solution of ethylamme in water
(6.8 ml. of 33%, w/v) and the mixture warmed
on a steam-bath for 5 minutes. Ethanol (10

was evaporated to dryness &z wcwa, the re31due
basified with sodium hydroxide solution, -and -
the oil extracted ‘with benzene and ether.
Excess succinic acid in ethanol was added to

105

. this extract when the resultant oil slowly

crystallised. Several crystallisations from
n-propano} and ether gave pure N-2-chloro-

" benzyl - N*,N** - trimethylguanidine hydrogen

succmate, meltmg point 112—114°

-

. EXAMPLE 23. ,
N-Benzyl-N‘-ethyltluoutea (21, 6/ ) wass;

110

Sone of thl S

suspended in ethanol (10 ml). ansi meﬂlyLr.l],S .::' L

iodide (25 ml) was added, the heat evolved- .
causing a gentle reflux. After ‘standing .

)

was concentrated iz vecuo and N - ben

N* - ethyl - § - methylisothiourea hydnodm{e/ 420,

crystallised, melting: point 123—-124° <A yer-.'_'
tion of this was basified and converted tosthe
hydrogen oxalate, melting point "97:-999
Some of the salt (2.98 g.) was reﬂuxed :wl _
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g), granulating the mlxture with alcohol or
alcoholic polyvinyl pyrrolidine or a mixture of
equal parts of alcohol and water, drying the
granules at 40°, adding magnesium stearate

(0.005 g.) as a lubricant and compressing. the

mixture,
ExampiE 32,
Tablets (0505 g) of N-2-chlorobenzyl-
NLN™ - dimethylguanidine sulphate were

made by granulating the salt (0.5 g.) in a

fine powder with equal parts of alcohol and

water. Magnesium stearate (0.005 g.) as a
lubricant was added, and the mixture com-
pressed directly. -
ExAMPLE 33.

Injecuon solutions containing N - 2-chloro-
benzyl - N*,N** ~ dimethylguanidine sulphate
in Water of Injection (0.2 g./per ml) were
made by autoclaving the solution at 15 Ib.
steam pressure for 30 minutes in unit dose

. ampoules or multidose containers. For' the

45

latter, the Water of Injection contained benzyl
alcohol @. 0%), phenol (0.5%) or chlorocresol

. ExamPLE 34.
Tablets and injection solutions similar to

01%)-

 those described in Examples 24, 25 and 26
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and containing N - benzyl - NLN . di-
methylguanidine hydroiodide, N - 2 --bromo-
benzyl- or N .- 2,4 - dichlorobenzyl - guani-
dine sulphate, N - 2,4 - dichlorobenzyl - N*-

‘methylguanidine hydrochloride or N - 3-
methylbenzyl - N1,N! .

dimethylguanidine
hydroiodide, instead of the N - 2 - chloro-
benzyl - N*,N** - dimethylguanidine sulphate,
were made in analogous manners. ,
WHAT WE CLAIM I1S:—
1. A method for the preparation of a benzyl—
guanidine of the formula
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R%, R R’, R® R® and R*® are each as. appro-
priate, "and not as respective, a benzyl, R1 R2
R* and R* group and a hydrogen atom, and
X is a reactive proton acoepung atom or
‘group; or

~ (if) ammonia or an ammonia derivative or a
salt thereof with an S-substituted isothiourea
or a salt thereof, or with a cyanamide.

2. A method of making a pharmaceutical
composition - containing a benzyiguanidine of
the formula defined in claim 1 or an acid
addition salt thereof and an acceptable carrier
therefor, which comprises the admixture of the
components.

3. A pharmaceutical composition contalmng
a benzylguanidine of the formula defined in-
claim 1 or an acid addition salt thereof and
an acceptable carrier therefor,

4. A benzylguanidine of the formula:

2
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wherein Z* is a hydrogen atom or a substituent
halogen atom or alkyl or nitro group in the 2
or 3 position, Z* is a hydrogen atom or a sub-
stituent halogen atom or alkyl group in the
4, 5 or 6 position, and R*, R?, R
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when Z' is a hydrogen atom at. least twé.of
Z2, RY, R?% R® and R* are not hydrogen
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salts thereof, -
5. A benzylguanidine as claimed in cla!m 4

- wherein R* is a hydrogen atom, Bz al LA
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45 N - methyl - N
hydrogen oxalate crystallised, meltmg point -

evaporated to dryness in vacxo and a solu-
tion of oxalic acid in n-propanol, followed
. by ethyl acetate and ether, added. N-Benzyl-
- n - propylguanidine

1584—1594°.
. ExaMPLE 25.
A mixture of cyanamide (0.8 g.) and o-

50 bromobenzylamine hydrochloride, m.p. 230—

_-234°7(2.5-g.) was heated in a silicone bath at
’/1§Q°_..for about 20 minutes. The resulting

“Was. dissolved in methanol and treated
' slcmly with: - .dry ether. o-Bromobenzyl-

' ""55 guanidine hydrochloride ‘separated as white

crygtals, which after recrystallisation from
“me'thanol-ether melted at 145—146°

L mAMPLE 26.

mn_;tureof cyanamide (0.68 g.) and 2,4~

). -@jchigrobenzylamine hydrochloride was heated
130 for 3 hours, and the resultant glass
fractxonally crystallised from ethanol-ether.

The*earher crops contained some startmg

ether, to give a small crop of N-benzyl-
N LN - dimethylguanidine hydriodide, m.p.
195—197°, after recrystallisation from meth-
anol-ether,
ExAMPLE 29.
N,N* - Dimethylguanidine sulphate (about
10 g.) was dissolved in a small volume of water

- and treated with the minimum amount of

barium hydroxide solution to remove. all the
sulphate ion as barium sulphate. The filtrate,
on evaporation in vacxo at 30°, gave N,N-
dimethylguanidine as a strongly basic syrup.
Some of this base (3 g.) and benizyl iodide
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(2.2 ml) in ethanol (10 ml) were warmed on

the steam-bath for 1 hour. The solution was
then evaporated, and the residual gum shaken
with water and neutralised with decolourised
hydriodic acid. 'The aqueous extract was

120

washed with ether and evaporated to a colour- -

less syrup, which was redissolved in a little

water. Addition of potassium iodide and cool- -
125

ing to 0° led to the separation of N-benzyl-

NLN -

dimethylguanidine hydriodide, m.p.
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made by granulating the salt Og()S g) in a
fine powder with equal parts of alcohol and
water. Magnesium stearate (0.005 g.) as a
lubricant was added, and the mixture com-

pressed directly.
ExaMPLE 33.
Injection solutions containing N - 2-chloro-
benzyl - N:L,N** - dimethylguanidine sulphate

in Water of Injection (0.2 g./per ml) were
made by autoclaving the solution at 15 Ib.
steam pressure for 30 minutes in unit dose
ampoules or multidose containers. For the
latter, the Water of Injection contained benzyl

alcohol (1.0%,), phenol (0.5%,) or chlorocresol -

(0.1%,).
p ExaMPLE 34.

Tablets and injection solutions similar to
those described in Examples 24, 25 and 26
and containing N - benzyl - NLNY . di-
methylguanidine hydroiodide, N - 2 --bromo-
benzyl- or N .- 2,4 - dichlorobenzyl - guani-
dine sulphate, N - 2,4 - dichlorobenzyl - N*-
methylguanidine hydrochloride or N -~ 3-
methylbenzyl - N',N** - dimethylguanidine
hydroiodide, instead of the N - 2 - chloro-
benzyl - N1L,N* - dimethylguanidine sulphate,
were made in analogous manners.

WHAT WE CLAIM IS:—

1. A method for the preparation of a benzyl-
guanidine of the formula:

composition containing a benzylguanidine of
the formula defined in claim 1 or an acid
addition salt thereof and an acceptable carrier
therefor, which comprises the admixture of the
components.

3. A pharmaceutical composition containing
a ‘benzylguanidine of the formula defined in-
claim 1 or an acid addition salt thereof and
an acceptable carrier therefor,

4. A benzylguanidine of the formula:

2 NR'R?
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_ @1"5 e Nt

Z'

wherein Z* is a hydrogen atom or a substituent
halogen atom or alkyl or nitro group in the 2
or 3 position, Z* is a hydrogen atom or a sub-
stituent halogen atom or alkyl group in the
4, 5 or 6 position, and R*, R? R® and R* are
the same or different and’ each is a hydrogen
atom or a substituent alkyl group, provided that
when Z*! is a hydrogen atom at least two of
Z%, R, R?, R® and R* are not hydrogen but
are subsutuents as .defined; and acid addition
salts thereof.

5.A benzylguamdme as claimed in claim 4
wherein R* is a hydrogen atom, R* and R®
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8. N- 2,4 - Dichlorobenzyl guanidine and thereof. 10 acid addition salts
t her eof . 14. N - 2 - Methyl benzyl - N[err] - et hyI
25 9. N- 2 - Chnl, orobenzyl - N|_t:11T = |n::t||y|-

N[ err]-ethyl guani di ne .apd acid addition salts guani d| ne and acid
addition salts therec‘ t her eof . 10. N - 2 - Bronpbenzyl
Nerr];Nerr] - di- ot .hy_.rl-“guani dine and acid addition sal ts
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and acid addition salts thereof,
7. N - 2 - Bromobenzylguanidine and acid
addmon salts thereof.

8. N -24 - Dxchlorobenzylguamdme and

10 acid addition saits thereof.
9. N - 2 - Chlorobenzyl - N* - methyl-
guanidine and acid addition salts thereof.
10. N - 2 - Bromobenzyl - NLN** - di-
_methylguanidine and acid addition salts
15  thereof.

Thethylguanicine |

UREGRT o,

r- M enzyl - N,N** - di-
D?ﬁcgumgme ?n?bamd addition salts
thereof,

13. N - 3 - Methylbenzyl - NL,N™* - di-
methylguanidine and acid addition salts
thereof, ,

14 N - 2 - Methylbénzyl - N* - methyl-

ethylguamdme and acid addition salts
thereof.

R F. HASLAM.Q)@ -

Leamington Spa: Pn‘nted for Her Majesty’s Stationery Office, by the Courier Press
(Leamington) Ltd.—1964. Published by The Patemt Office, 25 Southampton Buildings..
- London, W.C.2, from which copies may be obtaiqed.

.\\

A

20

25



