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WO 2008/ 026757 PCT/ JP2007/ 067107 -1 DESCRI PTI ON
PROCESS FOR PRODUCI NG
wa 2{08/0467Bf CHLOROBENZYL) - 5- OCTYLBI GUANI DE  OR ArSHIPR007/067107
THERECF 5 TECHNI CAL FI ELD The present invention
relates to a process for préducing

1- (3, 4-di chl orobenzyl )-i@g%%tﬁw@[gﬂani de or a salt

t hereof. 10 BACKGROUND

PrOBESs Droth | miapvenry! ) - 63, 06Dy hL.gREBENEY I oS EHLBRTGUAN I DE
Formula (1) NH NH ""k )L" /(00 75%@ HH(1) d d

15 (hereinafter sonet P erFEg™? sinply as

"Conpound A") and salts thereof are compounds with

hi gh anti m crobi al activiti. Therefore, mcrobicides
cont ai ni ng these conp ingredients are

bei ng st ygiedy, Loapounthwdiasnheretiatese beenapr pducess for
by the procesS 20 disclosed in Japanese Unexamn ne

d
produieing PuBHi(atr FCINOIoORBNIPURET OCteRRePPRRLEF y, OFhe @ Salt
th@gggkcation di scl oses a process in which a conpound

represented by Formula (2) NH NCHN (CHZ) 7CH3 (2) H
is reacted with a conpound represented by Formula (3)

WD 2008/ 026757 PCT/ JP20F4P8EMF arR- CL (3)

1- (3, 4-Dichlorobenzyl)-5-octylbiguanide represented by

NH NH
H H H

Formula (1)

(1)

Cl

Cl

(hereinafter sometimes referred to simply as “Compound A”) and
salts thereof are compounds with high antimicrobial activity.
Therefore, microbicides containing these compounds as active
ingredients are being studied.

Compound A has heretofore been produced by the process
disclosed in Japanese Unexamined Patent Publication No. H5-194361.

Specifically, the publication discloses a process in

which a compound represented by Formula (2)

NH
/“\N/(CHZ) 7CH3 (2 )
H

is reacted with a compound represented by Formula (3)

NCHN
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Cl-b- CH2NH2 to produce Conpound A. In the process
di scl osed in the publication, the reaction of
w@oopo2a187 (2) with Conpound (3) is carried outPCHIR20€7/067107
5 presence or absence of a saglvent such as
2- et hoxyet hanol , 2- nethoxyé@ﬁanol, o- di chl or obenzene,
nmesitylene, or the |like. However, of the above
somﬁents, 2- et hoxyet hanol , 2- met hoxyet hanol, and
o- di ohl orobenzene have undesirable properties, such
as pogF=wty in chronosone tests, nutagenicity, 10
terayogeni c\ty, etc., and are( sui tabl e as sol vents
or—yse in e—@hbuct i on of medi ci nes.
Q| or openzene al so has the problemof a high
| poi nt. 2- Et hoxyet hanol , 2- net hoxyet hanol, and
+Ppdb&hLor geacannot therefore be used in the
i hdustrial production of Conmpound A., Thus, in the |,
above 15Ipubtheatpencesst HheChpRe 48 véh?s,P%ﬂ;Fatlon' the
re'é?%ﬁ[)%“ 8?%@5%%&9:?062“)' Gakhy cusssid (e fxamlesd out in the
anpl e 0 e above publication specifically
pn:esocebesf aelpseass sof n anhsUVeOsnpBHY £9) Zasghgxyethanol,  2-
[ de of,. %%g@ '{§§g r X
“Eﬁégﬁggﬁ%§@#§|éh§l§§959 sé%%%n?%g%o tﬁggegngPgdﬁiﬁyé
rr?noﬂydr dioheveide off Compebaue A solMeneder 2 oyyeflpnol, 2-
t he _process is as,.l 0 d Conpau ;
netpexyghRetely W E S G Boaditeht ?l%gghif BesEPAPRU Nk operties,
s@m)oueﬁ (Bysitanditiys fan fronrewmdagact degtsFur tigyagenicity,
since the, reaction_is carr] t oy ;
CIGEREeBE CHiBS t Céﬁe,anla ere %‘g@a&gaﬁlﬁ&gg ergrgjéir’%\r?gsr Sog use
trﬂe62pt:gd1%<?ﬂs@r} aogpasidilciheat er ¢-Diahdoesbangenandlisp ikps the
very diffjcult tq perform.the reaction o
PEoRdEst r i stal 'ndxﬁghggaliﬁﬂp%ése egﬁ%%ﬁ%ﬁ%?thaHOl’ -
mdtHéky et Agnabpvandrenidiehedrkiventerer ceansti shantfaapdlsl esed in
of produci ng Conpound A on_ an industrijal ale. 30
th) 0 BPREIBTSA 0#%%7’[10607’510‘7’01“9%“}5{ OSURESeF FHEST®  aPove

pdﬂ$ﬁ€§£&QN, of the above solvents, only mesitylene is

specifically used in the Examples.

Example 1 of the above publication specifically
describes a process in which Compound (2) and a hydrochloride of
Compound (3) are heated under reflux using mesitylene as a
solvent, to thereby produce a monohydrochloride of Compound A.
However, the yield of the process is as low as 53.1% based on
Compound (2), and as low as 56.9% based on the hydrochloride of
Compound (3), and 1is far from satisfactory. Further, since the
reaction is carried out at the boiling point of mesitylene, i.e.,
at a high temperature of 162 to ‘164°C, a special heater is
necessary, and it is very difficult to perform the reaction on an
industrial scale using general-purpose equipment.

Thus, the above-mentioned known process is not capable

of producing Compound A on an industrial scale.
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PROBLEMS TO BE SOLVED BY THE | NVENTI ON An obj ect of

the present invention is to provide a safe 5 and easy
w@e@sosssT or produci ng Conpound A or a salt theCEDF2001067107

a high yield with a high purity, the process naking

it possible to performa réaction at a | ow

tenperature in a afe peri ad Usi ng Jens al - pur pose

equi pnent. 10 ANS—HC

e F-NE REBEEMS To
achi eve the above object, the present inventors

conduct ed exten ;
process for ERQE faﬁireof.

One i deaphopbqvet dimahehgreseed frienaispets ato heatvede a safe
is to enploy a Iom#boiling-point 15 sol vent, gﬁtt £ in a
angla REHSPFOFRTOI 19T PHOSHAL RS ot FERREL ANy ©Tude §34d PETSC
niWas vi auady i hiata theyh Wi tynabhe beodddy avitie iyi gbdsible to
of &onpound A or a salt thereof. The,prese?} . .
peirfipent ar scachber @ 3 utPheFeMRIAEATEh 1gn@ Short period using

Qye bol | - ng-paint ssohvents, and found that the above
geéb?%c?bc n be ggh?eved only when using specific
est er-based 20 organi c solvents. The present invention

has_been acconplighedeoibased1ng thesadomgsngs. The

present inventiom provrdes a process for_producing |
1- ( 3, 4- diTohl acivlrerez yEhe 5above| bijest detly Bregept inventors

el %glrﬁ] %cfj’ &%{Z{:en%lﬂggm J.ieréetag‘éaf ol o ng A enRyl doyy/ - pRSeess for

rocess for productng . o
pﬁ?dbgiégd$@mpfrnﬁﬂanﬁﬁla-sf¥bdﬂ¥ﬂbb§uaﬁgﬁeldffrE%fzzﬁﬂidlng the
rmul a L 15{ 191 1 ng—ooint
nQé? °Tor? a géngihéF%%%F the %ﬁgcé%%léijzgrigkﬁg 1ing pOl?
sdlereii, Nngutl- eyabeesS- lecibdijuagidoire: represest egrey used and it
wano rfrgtjlln% g:%)clt V\Qnezg Ov%l_pez 61.17:r15a l@c];/o‘] E_)I% Qg(rg 6171‘?@0 7yiéﬂ O@H Compound

A or a salt thereof. The present inventors conducted further

research on low-boiling-point solvents, and found that the above
object can be achieved only when using specific ester-based
organic solvents. The present invention has been accomplished
based on these findings.

The present invention provides a process for producing
1- (3, 4-dichlorobenzyl) -5-octylbiguanide or a salt thereof, as
shown in the following Items 1 to 7.

Item 1. A process for producing 1-(3,4-dichlorobenzyl)-
5-octylbiguanide represented by Formula (1)

NH NH
/“\ /“\ (CHZ) 7CH3
N N N
H H H

(1)

Cl

Cl
or a salt thereof, the process comprising reacting l-cyano-3-

octylguanidine represented by Formula (2)
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NCHN / (CH2) 7CH3 (2) Hor a salt thereof, wth

3, 4-di chl or obenzyl am ne represented by Formula (3) Cl
W@ 3008/0&d75% / CH2NH2 5 or a salt thereof, in anPCT/JP2007/067107

ester-based organic solvent. |tem 2. The process

according to Item1, wher ei rthe ester-based organi c

solvent is at |east one solvent selected from the

groulNlconsi sting of n-butyl acetate, isobutyl acetate,

sec- [putyl acetate, tert-butyl acetate, n-pentyl
acet aﬁﬁ)ﬁmg 10 acegéte, and n- propyl

NCEN p|onaN€/QIten13 The pr é@s according to Item 2,
wherein thhe ester-based organic solvent is n-butyl

acetate, Item 4. The pr S to _any aone_of
o reettt GheFecnerath the PAaBiPBIP T O TaFerAnted By
rdAe1Rr geence of an acid. 15 Item5. The process
according to Item4, wherein the acid is at |east one
menPler sel ected fromthe group consisting of
hydroghl oric acid, sulfuric acid, phosphoric acid, and
g, acid. ltem 6. The Erocess for produ0|ng
i chl or obenzyl ) - 5- o8y bi guani de
Clee py—FCHsNiba (1) NH NH )L" "'k /(CH2) 7CH3 H
or a salt thereof, the process
the steps of reacting WO 2008/ 026757

%rf %@i:o ?%Q%g@n( égz)esg%%a%goﬂ & rhaRE ESESM R DY

Item 2. The process according to Item 1, wherein the

ester-based organic solvent is at least one solvent selected from
the group consisting of n-butyl acetate, isobutyl acetate, sec-
butyl acetate, tert-butyl acetate, n-pentyl acetate, isopentyl
acetate, and n-propyl propionate.

Item 3. The process according to Item 2, wherein the
ester-based organic solvent is n-butyl acetate.

Ttem 4. The process according to any one of Items 1 to
3, wherein the reaction is carried out in the presence of an acid.

Item 5. The process according to Item 4, wherein the
acid is at least one member selected from the group consisting of
hydrochloric acid, sulfuric acid, phosphoric acid, and
hydrobromic acid.

Ttem 6. The process for producing 1-(3,4-
dichlorobenzyl)-5-octylbiguanide represented by Formula (1)

NH NH
\ N’/,/(CH2)7CH3
Cl

Cl

or a salt thereof, the process comprising the steps of reacting



5 or a salt thereof, with a conpound represented by
Formula (5) MNCN)2 (5) wherein Mis an al kal
wOoredalo2676T a salt thereof, in an ester- 10 basedr/Jr2007/067107
organi c solvent to obtain 1- cyano- 3- oct yl guani di ne
represented by Formula (2) NP~ NCHN /(CH2) 7CH3 (2) H

or a salt thereof; and reactlgg @Q

n- QCEy%#W#Q§(ﬁﬁP%P@%QEWQMQNéFBqu |t thereof obtained
in the above step with 3,4- dichl orobenzyl am ne
represented by Fornula (3) C1 (3) Cl CH2NH2 or a salt

HNhedeofCHi n an ester(dased organic solvent. 20 Item 7.
A process for producing 1-(3,4-dichl orobenzyl) -
5-octyl bi guani de represented by Formul a (1% NH NH

5 or"aksaliCHNerroi WLER 1 (COPPoRRd ISR FHVE0 87§9mu

PCT/ JP2007/ 067107 -6 or a salt thereof, the process

conprising reacting n-octylam ne represented by
M-FgcNpy a (4) H2N- (CHEZS) 7CH3 (4) 5 or a salt thereof,
with a conpound represented by Formula (5) M N(CN)2
(5 10 wherein Mis an alkali netal, or a salt
whicheigof, isn @n akltald- mmmaéd Gﬂg&M|§a§b|VbﬁreQﬁ)f{ﬂr@n ester-

10 base%lyanorgar%_cct yl guil o ep&?‘(‘f‘gﬂ ed 1b¥ygﬁéﬂylc§:t(y@guanldlne

represented by Formula (2)

NH

//JL\\ ///«HQ7CH3

N
N N

or a salt thereof; and reacting the 1l-cyano-3-octylguanidine or
15 salt thereof obtained in  the above step with 3,4~

dichlorobenzylamine represented by Formula (3)

Cl

(3)
Cl CHyNH,

or a salt thereof, in an ester-based organic solvent.

20 Ttem 7. A process for producing 1-(3, 4-dichlorobenzyl) -
5-octylbiguanide represented by Formula (1)
NH NH
_~(CHz) 7CHy
h N N (1)

Cl

Cl
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HN NCHN /(CHZ) 7CH3 (2) Hor a salt thereof; and

subsequently, without isolating the 1- 15
wWEey@no2635oct yl guani di ne or salt thereof, addi nBCBJRR007/067107

di chl orobenzyl am ne represented by Fornmula (3) Cl1 (3)

Cl CH2NH2 or a salt thereof "%fo the reaction mxture

to th t
ort BT Rheh B W08 oheRoE SR et ke

rephes@fed ByerprReBss(4)or produci ng
1- (3, 4-di chl orobenzyl )-5- octyl bi guanide or a salt
t hereof according to the present invention is

H, e &6, 1 bel ow. 25 Rgaction Fornula-1 WO 2008/ 026757
2p§/f&2%%7/ 067107 -7 CL NH NCHN "'k N (CH2) 7CH3 + C1

CHONH2 H\ (2) (3) NHNH "'k "'k /(CH) 7CH3 HH H

orC% (D GhrRAgomound (Chnpetind sabtedditreeoby CBorea (5)
tal ned by al | | owi ng a conpound (2) or a salt thereof
to react with a 5 conpound (3) or a salt thereof in

_ ter-based organjg) solvent. For exanple, propyl
M ﬁgcﬁ§ n- but yl ace;ate i sobut yl

wherein M is an alkali metal, or a salt thereof, in an ester-
based organic solvent to form 1-cyano-3-octylguanidine

represented by Formula (2)

N
/H\N __(CHy) 1CHy (2)
H

or a salt thereof; and subsequently, without isolating the 1-

NCHN

cyano—-3-octylguanidine or salt thereof, adding 3,4-

dichlorobenzylamine represented by Formula (3)

Cl

(3)
Cl CH,NH;

or a salt thereof, to the reaction mixture to thereby react the
l-cyano-3-octylguanidine or salt  thereof with  the 3,4-
dichlorobenzylamine or salt thereof.

The process for producing 1-(3,4-dichlorobenzyl) -5—
ocfylbiguanide or a salt thereof according to the present

invention is described below.

Reaction Formula-1
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acetate, sec-butyl acetate, tert-butyl acetate,
n-pentyl acetate, isopentyl acetate, n-propyl
w@e@poitat e, diethyl carbonate, etc., can be PCT/JP2007/067107
menti oned, as the ester-based organic solvent used in
this 10 reaction. Anong t he’above, ester-based
organi ¢ solvents having a boiling poicnt of around 100
to 140C are preferable. Mreover, carboXylate ester is
prefdrable as a type of ester-based organte—sol vent.
15 nti oned ﬁé eferablg_exanples of
es L/’q) et hod of 't he preggrt—K
NC@%rboxyl te esters represented by For
(6) 20 mhezgég Rl represents Cl_3 al kyl %gd R2
represents -6 al kyl groups. Specific exanpleé f
the carboxyl ate esters represented by Fornula (6)

i ncl ude n-butyl acetate, isobutyllaceta sec- butyl
acetate, tert-butyl acetate, n-péntyl

i sopentyl WD 2008LQ26757 'CT/{BgiQZ(OG (CHy) 7CH3
acetate, n-prop#” propronatey-etc. >phd n-

y
¢rabl e. By t he luse of Hhe
car boxyl ate esters, e conmpound (1) can be prepared
i n considerabt'y~ightr yield. In the reaction above,

t he conpodﬂd (3) ils used in akl)5 anount of usually
0.5 to 1.5 nol, prleferably 0.8 to 1.1 nol, and nore
preferably 0.9 to(. 0 nol, per nol of the conpound
(2). The ampunt of ester-based organic solvent is

Ly 2 t 0., f .
oret & appSuh 6T Per g oY REEsthoned (5. T Y

a1fBefnghes ceappomed (3R)i sox nat heator rehefeaf sl faact with a
acid salt [

copptencloblonit el HRESHE .58, ARle BN Beganic ccivent.
conpaid ERmpBe,i Npaopyee detmte), t nsoyngf erabtatet o 1sobutyl

aégtgggitQgcfgéﬁgﬁug%é%;tg? ggééLgJ£§f“%c%%g%éjOﬁLﬁéﬁﬁfynacetate,
isopentyl acetate, n-propyl propionate, diethyl carbonate, etc.,
can be mentioned, as the ester-based organic solvent used in this
reaction.

Among the above, ester-based organic solvents having a
boiling point of around 100 to 140°C are preferable.

Moreover, carboxylate ester is preferable as a type of
ester-based organic solvent.

Mentioned as preferable examples of carboxylate esters for
the method of the present invention are carboxylate esters

represented by Formula (6)
R'COOR® (6)

wherein R! represents Ci-3 alkyl groups and R? represents Cs-s alkyl
groups. Specific examples of the carboxylate esters represented
by Formula (6) include n-butyl acetate, isobutyl acetate, sec-

butyl acetate, tert-butyl acetate, n-pentyl acetate, isopentyl
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15 The acid amobunt is 0.5 to 1.5 equival ent, and
preferably 0.8 to 1 equivalent per equivalent of the

w@ ooopoea1s7 (3) . Exanpl es of acids include i nor ge@i/gp2007/067107
acids, such as hydrochloric_ acid, hydrobromc acid,
hydroi odi c acid, sulfuric #id, nitric acid,
phosphoric acid, etgc.; .organic acids,_: a ;

acetgitRy c PABTrAPY A c BEPREFATE ! p()efcé:pi’orﬁngisanci gl,%g%xglcf%gag%i g ot

prdfalaphe. agidingucsknbe anedcakbomrylatacestensal gihe compound
acid, lactic acid, nual [

| i(? a%id, citric aqqd, tartaric
(1)aciad, beaPbepfEethdind COPF IR G IRREL WEheSul f oni ¢
aci dyp ethaNG:chukhon! eback(, e tabimnestl {oni ¢saciakd in an
glutamic acid, etc.; or a m.xture of the 25
amaindy efreruiedAzd0 o? gbMi £ 2diUs é’l‘?&f?ﬁébg%oéea dehhandgts 3

mortd! rx%%%&‘éblg%%-topfl%%@m pATRRY biietadovenmed (2) .
i horgani ¢ atids, such as hydrochloric aci

hy i omheurdeif, 4Rf@ToPaEP AERPLG T igoifially 2 to
20 grlélg,:jlpcre%%lrgblghg hord m1aChid fbke pruTdpdyoshtors el per g

is nmore " preferable. 30 This reaction 1s carried
of ote whirpeubdi ©g) war ned, and is wusually carried out at

abo 50 1 ef gf abl yghout+408f 0 skARC. (an acid
Theu‘&%%r&tl‘i'gﬁ ?gl%%%gfl )eg)co%plgtleg fgn about 0.5 to 15 |
sahouy sit The poafmmandet frat nos phlevdebet BreEemit Aiha acid in

accor’%,ng}to t35 Reaction Formula (1) above can be
the fRA S SHG pUrifi ed by, for WD 2008/ 026757

PCT/ AR2R07186330Found @yarpl én eodlriery fola, r éhctpopreferable

m xture, and separating a cnru L r by a
togebhar i FESERIn 6 SUERLdsL| 1T argnicl ofHtn

CONCERLT aldian amexht agki On5 ébc.1,. Sarmimeileyt nganflepreferably

separated . product by a.co rificati r dur e,
0.8uER hse%w%‘?ntsp%r%%ﬁ&g?ggh% ?%%rc%grtpgppﬁzggfbn,

etc. phen1the sal t aofad heimanprundiotanscf orabdsas auch  as

crystal, it is preferable to purify the, sal . t he :

hydonpolewl by ache:  PYAFeRF Y G e%%@im ﬁmw@# gkid e sulfuric

acgﬁocﬁgglé?c Lheg ebhdpebeasi agidneet Uy idnganfict keids, such as
rnfended product.” The recrystallizatiqn procedure.

L 0 .
i porsde aseiig A iPeCEFSPAPTIET PGisoPYanTS AL, malonic

ac%.)é?npéI?CCivfﬁtceracid, fumaric acid, maleic acid, lactic acid,

malic acid, citric acid, tartaric acid, carbonic acid, picric
acid, methanesulfonic acid, ethane sulfonic acid, P-
toluenesulfonic acid, glutamic acid, etc.; or a mixture of the
above-mentioned organic acids and the above-mentioned inorganic
acids. Preferable among the above are inorganic acids, such as
hydrochloric acid, hydrobromic acid, hydroiodic acid, sulfuric
acid, nitric acid, phosphoric acid, etc., and hydrochloric acid
is more preferable.

This reaction is carried out while being warmed, and is
usually carried out at about 50 to 150°C, and preferably about 100
to 140°C. The reaction is usually completed in about 0.5 to 15

hours.
The compound that is intended to be obtained according to

Reaction Formula (1) above can be separated and purified by, for
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an organi c solvent, or a mixture of water and an
organi c solvent can used as the recrystallization
waolosead7s7 Or gani ¢ sol vents conpatible W th WaPEr/JR20€7/067107
suitable. As specific exanples of such organic
zplveﬂts, aCﬁtone, t et rahydré8furan, dioxane, 1, 2 15
I met hoxy ethane, acetonitrile, dinethylsulfoxide
expINED) , CRONLIG FBEhyIeaCsi ARNTHECLERF) & a%‘?ﬂatriagﬁn?o a crude

al.cohol sré&udk poyeh ha tifh Jhrer opashl filtration,
relsoprohgﬁol, 1-5%?ano§§%?%é%utgﬁgce e?EF g et?é, can.

cobeemeratiinted. espEestiul | $ECt he st r F%&%V?Q‘ét i “Separated
prgéﬁ @dlﬁf( '1a>s tegfmﬁl&rl nedr120chyi addigiddelierspl ts@dh the  column

&
onpoun : 0 a solvent, heating the resultant
chrpwawograghiy, e reciky sl kzetieneh®t¥he boiling point of

the fﬁgéﬁ%@é'égfé | g t‘Z‘\% \é%ig%oﬁz‘?dt reby fliseel we kherystal,

salt 0O compound , d cooling the obtained

itsolsit poef Ell:.)alale predewrifiynethe eApeékatdfr ethe Fopesipd by the
e crystals. . t de ' i

Y AR TP b, Gonggcag Wi e

pueﬁtlyl, odin dheainlltteqded epyoduwt .r eShkt reasyswabhertijionh pyocedure

, Sha anmount .of cold solvent . fqll deyi

R i

arC¥dihi ensol vetihe @boveridescri bEdwaber yandl 1 zadagic solvent

procedure, the 30 pre t enper at f de Li]
By OGEH S e IRGPYERSTRLEIBEH SRR, CeBISII0corvancs
coke¥rebhangt ciasyaterexaepkai tablls% ashapebifiol esdmpiesf of such
the salt of the conpound (1)

. IS coole f bl
crspatn AOER S outEiEe pherSraRRy S Lo t? 1 2
aisidthbxgorénapief esablanit@ite, 3¢EmeByytsal forgideo 4DMSO), N, N-

tenperature in the above 35 pentiaoned.ra he
dimettbide fosBaptimd BEN BB 66%‘?%%@}%%?%3%2?-9-' methanol,

e 91%/192617%7.:05@%691%9%@9@55{%, -10sutRiHdIt Y . i ddeavel, etc.),
en the salt of { he conmpound (1) is hydrochloride,
ettche gboveedesrtianad-recrystallization procedure is

Fs)gle{/g%t?e@iﬁiga%ﬁ.k,egtﬁé‘} ré‘éf&al@%zét&@ﬁ r %%b@é(ﬂdr@tiw performed
b}&&ickiih@;']cthe isg@p?gﬁng;/?gérg@ngat(?r) \{:Mot a gL)(l:SQgtlz,’ hself'ﬁ:qng the
resultant mixture while stirring to reach the boiling point of
the recrystallization solvent to thereby dissolve the salt of the
compound (1), and cooling the obtained solution to a
predetermined temperature to deposit the crystals.

The crystals thus deposited were separated by filtration,
centrifugal separation, etc., and, as required, the result was
washed with a small amount of cold solvent, followed by drying,
yielding the intended compound in a purified condition.

In the above-described recrystallization procedure, the
preset temperature for depositing crystals in the cooling process
is not limited. Using 15% ethanol as an example, a 15% ethanol
solution of the salt of the compound (1) is cooled preferably to
around 40°C or lower, more preferably O to 35°C, and still more
preferably 10 to 30°C. By cooling to a temperature in the above-

mentioned range, the intended compound can be obtained with high
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Furthernore, when the salt of the conpound (1)
obt ai ned according to the nethod of Reaction
wo-008102@571 above is forned as di hydrochl ori dePCT/JP2007/067107
crystals, the crystals easily become 10 nonohydrochl o
ride by treating, such as §@%Fring or the like, the
crystals in water or a m xed solvent of water and an
purgitgani ¢ sol vent. More specifically, the

di hygr,eehker i deeh t heneconpauind 6%) the t heomwbwent (1) is
was heated while stlrrlng to(%each t he ﬁoil%n ﬁg% ;
hydsichilos e het | IRAETPEFCET LD TRTIIF -2t Srehf TaoTagegure i
pre Aaihed sok-uthoRunagscRg) edst e depegstallistidlon, saddent, a

. e cr stals were separated by filtration .
mixeshtsoliveghl of eyalkeR kD elEonoF ol THiledS 5 aP§T ng SoProPanoLs

ot i el di ng the nonohydrochl ori de of the conpound (1).

ere is no limtation on tenperatures in the coglin :
20 pRwcEsgnoie; helhgbovidiedestk bed ﬁpécéﬁEF?Pngndaﬁoﬁ%ﬁalned

accgc)ga ' 61'&?8:02 ??le Ichglt}‘ﬂvéiogf ofc ithyly el hde abotdeis formed as

_ . resulting from the heating treat nent
dimpdvehlerpdef er abdyptedst ed tthear oy s mfasily  become

referably 0.to,. 35 tid] e Pk b t 1
e R L e R
cr{dlalanin 25aakso dre @bnkeakdsdlventeapf ngatsticlrgs an organic

stirring or the Iike, the dihydrochloride of the
SOL¥HPound (1) in the solvent in a suspended condition

\(M1§ hMt@t:e g_@pléc'tT@ddlaydi hizdr dthydrdard cafidehefcshpogagoound (1)
, o di ssol ve eating, and. t.i -
ind ey T e BRI G epe potling

. etc.,
poliat| ewednby sdnybng. £30 tnssdlsticase, Thegwsfonsi oRnof obtained

t he di hydrochl ori d f the, i i
Lohe, S SO ot o She. comeund, (b sl ELgshns vere

se%%%éf?i&?n_ tﬁgg ftﬁg.i:l_flatt:i@ﬁ,i @ér@ffﬁrfai@{ay_ Kepa@aB56n, bot.i sfollowed

] . 1er et o. refera th f L.

oyt Ry homol SRR E NSRS RO E TPt d "ELf TP ORI ra
d'hy?@%g%;Q£éd%OOfliﬁﬁ%a%aaaouﬂd £ pesaMr&H08h026%5 7 cooling

PCT/ /067107 -11 to stir the_di hydrochlorid
prickcess ool (ayovardracsibed EGO‘F%dur%)C/: W‘%hgﬁ% ' galie, the

so&%%_SLioPlg N %i%MgEHEBi{Hé. dsr oknthecpgpagndif lyrekalting from
the heating treatment above is preferably cooled to around 40°C,
more preferably 0 to 35°C, and still more preferably 10 to 30°C.

Moreover, the monohydrochloride of the compound (1) can
also be obtained by treating, such as stirring or the like, the
dihydrochloride of the compound (1) in the solvent in a suspended
condition without causing the dihydrochloride of the compound (1)
to dissolve by heating, and separating the crystals by filtration,
centrifugal separation, etc., followed by drying.

In this case, a suspension of the dihydrochloride of the
compound (1) is stirred, usually at around 40°C or lower,
preferably around 0 to 35°C, and still more preferably 10 to 35°C,

but is not limited thereto.
A preferable method for obtaining the monohydrochloride of
the compound (1) from the dihydrochloride of the compound (1) is
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di ssol ve by heating. Organic solvents conpatible with
water are preferably used 5 in this process. Specific
wex@sptes? of such organi c solvents include acRCDiR)07/067107

tetrahydrof uran, di oxane, 1, 2 dlnethoxy et hane,
acetonitrile, dlnethylsulfox 4 (DVMBO), N, N-di net hyl

to{T%E:Hg de %#1]32\4?8Fﬁﬁ-iri% %ng:g"{et 'c%ﬁg%ﬁrégl g’f))lhoilnS vﬁa%eg' of 10 to
351wa3€‘15‘<9,[113 ESohandle @l drochfoen af hykle atempsund (1) to

added to the nonohydrochl oride of the conpound (1)
d%§§9éVﬁe%WkﬁF%ﬁ%Egabove descri bed process, the result

easi lorghacenso Breradf ¥ ybinglag ibyet weeth i m@tensw:d'e qsreferably used
stlrrlng or the 1like, the sane_at O
inpr BhEY aBFYCe®S t 0 SHECH6ACO FABLed 1R r§uc narganlc solvents

irReher abkyode | Otézth}Wc&df@raﬂ aqmesame ,al L,cmmmikﬁzhoxy ethane,
sol uti on conpri si ng al cohol such as et han

adelopiopakl , HREthYLFnl B S0 PHER of N1§<786?1€Fr%¥1e formamide

#0q Rief er ahl ¥i30%ar yeracdene (specj fihealdnel aethanol, 1-
(nonohygrochlorlde1/2 h draf% of the go; oundrfi) i sano

pryBnedt eliserrapanedat fePetaith d$OBPERRPhg iC-the 1i ke
at 3Qnlo asol&/&fhtaéq E:QUQ HSq etBandle s@ddhiv@Rochloride of the

conpri sing nor e o 20 ethanol for about 2 hours
cdm»qameu d1ld nbhatnyait duhl dre diaveydeacsibed RIRCSEpSiRd result

% becoggléﬁ/os gpﬁgflﬁgt@%'foyfeﬂﬂ@‘msﬁl Ws Qtirring or the

I'sing
11m:enolty1ér @ainéoat d@au:xhy@n*’at eandl preferpiyodAdtelpOtarfose0.5 to

4| %gglrnzg 0 961‘% yhI gslﬂgh ?Shg ﬂrér' gxg 24 atqlﬁ%ous alcohol

her for out hour s.
sdlutu@heﬁeﬁprnﬁymmtalnnhai Cc aohu R eepaesbntedOmWOpanol etc.,
a starti,n

1{?%%23&ré§723?h eoogfs ngaﬁg\,m Bgl W”Péargabag; exa o) more. More
sﬁ?&%ﬂcﬁ%%f Quldneh i d&@&ia@hﬁz H?Bh:éfé—l%f 7@&8 donMd‘tsind (1)
S et e oher 2B 51 42‘%@5@%%9%0 pg oeAE Bl 30 o
50°C in an aqueous ethanol solutlon comprlsing 30% or more of
ethanol for about 2 hours to yield a monohydrochloride-anhydrate
of the compound (1). In the case of an aqueous ethanol solution
comprising 15% of ethanol, a monohydrochloride-anhydrate of the

compound (1) can be obtained by a treatment, such as stirring or

the like, at 40 to 60°C or higher for about 2 hours.
In the present invention, a compound represented by Formula
(2) for use as a starting material is prepared by the method

shown below, as an example.

Reaction Formula-2

NH

/U\N /(CHz) 7CH3
H

(2)

HyN—(CHjy) 7CH3 + M—N(CN); ——>» NCHN
(4) (5)

wherein, M is an alkali metal.
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-12 Conpound (2) or a salt thereof can be obtained by

al  owi ng a conmpound represented by Fornula (4)
W(gh@smmafter sonetimes referred to sinply asPCT/JP2007/067107

Compound (4)") or a salt thereof to react with a

conmpound represented by Forfdla (5) (hereinafter 5

someti mes refer ed to si

O e peura U S, ETR) U e OB e
a116Ming! ét&@@u@ogépmseMcﬁw Foymeta. (4)caieeinafter

nmentioned. This reaction is rr|

someiipent referafic feusIEPLYIdent OmﬁQﬁrd}%?E‘I ,df ofNal BEFLI Uereot

an i nactive
to5¥Qa%%n&1£Qral&%%pbﬁndlﬁeéféééﬂﬂémcbyOEormuﬂaJdé)mﬂh@relnafter

aromati ¢ hydrocar bon

sontmtnz@ﬁeref%lﬁi%jnéo ngﬁrgagéf ngnllp\éents ?”gh‘“? “a salt thereof.
So'%ﬁ?tSsuﬁﬂﬁﬁl?ﬁiﬁ&ﬁhﬁ%&@bmebf @émpdﬂmﬂdreﬁurhnthlum, sodium,
di oxane, ~nonogly

etc.; hal ogenat ed
po’d’%ﬂjﬂ@ﬂar bba. orgganice m§6€% such as )

di chj0 O'E%Egé‘f&u A Qﬁ'&&%@t Béﬂeln o anateive SEveartbom
tetra M ori etc.; lower alcohol organi vent s
withmit aasoireettanol Exauatolof eeob%%@ﬁ’cﬂ SO@M for use in

th:fﬁe rg%eﬁb tlggl()llncltl?c{éqx}a%gg - 9L Y6 1 1 EHGdirobatbon QQ'(_ﬁlinlC

such as acetic acid, etc.
soB@éxﬁfs,b@Sreﬂ % g&mzcewol ohtiene syt RS, efRI 7 ‘efdgrapeganic

acet at
oo BSEL L B L RO M st e

mog@@I%ﬁeﬂ digopeaf ydtc.acdbabgenated dmdroeaéb%ﬁ@mc
soélgeeltétb%,t (?ﬁ’é: bon CIinth &LEs etngxgnedfél'gﬁﬂlo‘étﬁghg endiSLorFehm,

etc acetonitrile
caP¥bh d&é&acﬁwsrlcﬁyﬁ@tmex aowthysbtosphorgenier $<a]|cﬁQjEtS , such
or a m xed sol vent thereof

asi el penole. FRRIOL" ol SRPCLCIR AGPI LAy oo T e o
etﬂg%ﬁé abl\Reh9o Bet. ﬂlfacwyt heifr esgati: Golarnisi dSUeh tafe

actio t Wh
acetlf:sé%ﬂb? Za?tggf]ee%gy éil’arstﬁﬂ Pﬁ@a[éjﬁ%sse%t : ta fg&ghfagg Senyl

"an aci
ackRELECaGLdRA Syetare, %Q—bﬂtgzlaebetan@pmsdbetg)lSawtam sec-

equivalents, and referabl 0.8 to I
I A e R S S e e e

acetQQQanhprgﬂyispréﬁﬁ$hé%é diethyl carbonate, etc.;

ketone organic solvents, such as acetone, methyl ethyl ketone,
etc.; acetonitrile, pyridine, DMF, DMSO, hexamethylphosphoric
triamide, or a mixed solvent thereof, etc.

When Compound (4) is in the form of a salt (an acid salt),
it is preferable to not allow the presence of an acid in the
reaction system.

When Compound (4) is in a free form, it is preferable to
allow the presence of an acid in the reaction system.

The acid amount is 0.5 to 1.5 equivalents, and preferably
0.8 to 1 equivalents per equivalent of Compound (4).

Examples of acids include inorganic acids, such as
hydrochloric acid, hydrobromic acid, hydroiodic acid, sulfuric
acid, nitric acid, phosphoric acid, etc.; organic acids, such as

formic acid, acetic acid, propionic acid, oxalic acid, malonic
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hydrochl oric acid, hydrobrom c acid, hydroiodic acid,
sulfuric acid, nitric acid, phosphoric acid, etc.;
woe@an@saci ds, such as 35 formc acid, aceti cPeriRR007/067107
propi onic acid, oxalic acid, _rmalonic WO 2008/ 026757
PCT/JP2007/067107 -13 aci d”1Sdccinic acid, fumaric

acid actic acid, C_ac d, it '
a%%% dsuFS}?%ﬁ aCigk; gum%ﬁ}%onlc aC|gB£& %éaéf la%?%?aééfa’
manabhaﬁeauléxﬂnatlacad;dettamuanmd bomdp eambbnlp-acid picric
toluengﬁulfo acid n1c ac

aGiickt BEERARSS Oéllgb%%g’mﬁﬁ %}?e&uﬁgg?b%na}dcl aicrp ds and
tdihenabayeomedtdadedgbuganic ade, detcPr eé:eraabile;tamangf the

t he above are |norganic acids, h chloric
abgéfed-meﬁiy'a?% omCL95R{g, @ 1*613%% a%}i)%veﬁrm :LPneSd organic
adﬁasd P&éﬂéﬁéb&@lQmoﬁ@“tﬂé“ﬂbo@eaér@ 1ﬁﬁﬁganland01ds, such as

drochloric acid is nore prefer When usmgf
chiLoF efrett i On Sy IEBPHIRLS AHE E}ﬁ?l?‘%]e? &tdrj gutfuric

adi%JaHl}fr@cté’cfd) MhosBh8t ek addiy,8 etce. 1 2l  hyaitdchbbeic acid
preferabl 9 to 11 n1 per eqU|vaIent of 1 g of

lﬂ)ﬂﬁ@@uﬁ§e¥ﬂ§abhqns reaction is usually carried out at
abouty R0, 1.9i430Ge a@%‘?seﬂl@ﬁ%?éﬁ‘&h YeARRME , 7Pnd Gardote thereof

The reaction i's usually 15 conmpleted in about 0.5 to
1s4@1sh@my 5Byo b dn nbngfeneb ke d ticoA2ofl ¢ Hd more preferably

O\ﬁ n{;g?n@éhl%ﬁe H”Q { ﬁ@%@hﬁdtt@re(’f wi t h

4
npoun a sa ereof I1n a est er - based
or garﬂi’IassadeaehiQntiEe usa}aatlﬂ;et tarriettdusnabf alcapathdo 150°C,

r&g n&s%ﬂﬁy @h%oaQ Y& e EOE§Q§E§9FEEOHSuall
g reac I on o ove- nent 1 one
cdﬂpﬁﬁﬁednlﬁoahmmuaGL5u$pngOOmmp&und (2) as the starting

mat erl%}glg)e%%gﬂzﬁégger f or ré%%tggnt J)P ut%{as la‘éove%&%:%rﬂag:{ X)ompound

a ser A HTSh processes can be carried
(4mﬂoﬁMatha?t tbf?eﬁﬂlm;tEOﬁamumdF§Zﬁ opraass@lttﬂh@meof in an
as an ernedj a S resu n a si
S B BYRTRIA S35 The ERar TV HGURCer Fart iimsdupipoun
(2)s edgrkskhecabgy e Hee abbiveAmeh OIdRdAReEARY i Bt BosirtdbH-@ and the
salts, and the desired coggﬁunds obt |ned by.

rodeienT Q¢ ENB RPN EE L AN R TS OB PomriLaT e usglélﬁt gompound

(2) as the starting material can be performed continuously.
Accordingly, a series of these reaction processes can be carried
out without isolating Compound (2) or a salt thereof as an
intermediate, thus resulting in a significant yield improvement.

The starting material compounds used in the above reaction
formulas may be suitable salts, and the desired compounds
obtained by the above reactions may be in the form of suitable
salts.

Suitable salts are pharmaceutically acceptable salts
including, for example, metal salts such as alkali metal salts
(e.g., sodium salt, potassium salt, etc.), alkaline earth metal
salts (e.g., calcium salt, magnesium salt, etc.), etc., ammonium
salts, alkali metal carbonates (e.g., lithium carbonate,
potassium carbonate, sodium carbonate, cesium carbonate, etc.),

alkali metal hydrogencarbonates (e.g., lithium hydrogencarbonate,
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Suitabl e salts are pharmaceutically acceptable salts
30 including, for exanple, netal salts such as al kal

woregal2eatts  (e.g., sodiumsalt, potassium saPCT/JP2007/067107- - -
etc.), alkaline earth netal salts (e.g., calcium
salt, magnesiumsalt, etc.)yl4etc., amonium salts,

b R EseE Sl s WARD SRR <
'S ) stum- T
all%grig%@%?i %ﬁaﬁoﬁdes%e%kﬁl iitrEial hiydeogincaobonat es

) I um hydr ogencar bonat.e, 2008/ 026757
hyROK1IR2 007 8571ey hydroxide, RN ﬁ?&i‘%ﬁ%%%ar%&ﬁ At 20

ot e;ﬂ} %%ﬁikgnbgy%&gg%qﬁ%r paBat e, +&t Gower) al kalaminetsal(e.g. ,

droxides (e.g., Tithium hydroxide, sodiu .
trh?edﬂmmauenepot:a@hﬁhamyaﬁox n%t,hYéééilﬁﬁPﬁWrTcﬁﬁld“&' etc.),
el C.. r i . i P
v B P By e o e ol a1
ditetretlydiacppeidibeat Wm@ithgbwiﬂpmeamNﬁé,X%@a jlkylmorpholines

pyridjne i nol.d ne, . pi.par Ldi ne,.dym dazol e, picoli
(et yret we&ﬁ?ﬁs%%%%ﬁﬁgf’ aguanjé%y Attt %é% N- (I (F)):Ng?)l e
diak e aeiphial. Bnesnoreney5, (DRN et hydnor phol i ne and t he

like), 1,5+ diazabicyclo . -5(DB 1
i g Ao s AR By by 1 4 ) 1O
digirzggf@@oglzo p22 B%a%m (@lﬂmcoABo@)q g roshdEs sef targsnic
ni c es; r.oc ride h Xols1!
A
niPkhess saHosphhtesprganicthaei dslts ovfriinoaghdic aeetdgedormic
propi onat es, oxal ates, nmal onat

ach Qe 63 < PERP LS fotn SHBLE bt JYEDEET] af e s

es,
fufél?}%gféé 5421 RREBPNBL @St oY, C Al @Bes Neditanessl f bantestes,

anesul fonates, p- tol uenesul f onat | ut
caghaneteer BaPEEesf I&f?i&harﬂeé“jr%f’{}%?es'ef%ha%ﬁgug?géﬁ%sg p=

togﬁgﬁégﬁifbﬁﬂﬁésqe%hﬁﬁ%ﬁéﬁéﬂqo@ﬂd shewn dalteaolfi oP§anic acids;
eaction Fornula”include sol vates thereof (e.g.,

etkeydrates, ethanolates, etc.). Preferable solvates

inC|%g%ng¥?%éﬁggﬁng§igf§i£ﬁ3‘déyﬂﬁédngoﬁﬁﬁdﬂdﬁﬁmown in each

accor faction Formula (2) above can b
Resepapat Eorranid: gocilifedserahashehpeget i %%'XPMSEEB??'

et{h%rélogéggg l eétcc.qql | P g8 Hieachi Pk dd Xt 8de SEp@FidNg

The desired compound obtained according to Reaction Formula (2)
above can be separated and purified from the reaction mixture by,
for example, cooling the reaction mixture, separating the crude
reaction product from the reaction mixture by a separation
procedure such as filtration, concentration, extraction and/or
other separation procedures, and then purifying the crude
reaction product by column chromatography, recrystallization
and/or another conventional purification procedure.

EFFECTS OF THE INVENTION

According to the present invention, even though a
reaction is carried out at a low temperature using general-
purpose equipment without the need of a special heater, the
desired compound, 1—(3,4—dichlorobenzyl)—5—octylbiguanide or a

salt thereof, can be produced in a short reaction time, by a safe
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25 reaction product fromthe reaction mxture by a
separation procedure such as filtration,

w@emserd7sat i on, extraction and/or ot her separBtT/@ire007/067107
procedures, and then purifyi the crude reaction
product by col um chronatogrggﬁ recrystallization

-ogdlor, another. conuent.i angl; ULLE] g2t D PEOCEANEveARion s

ng to the present
allsbvemrﬁva:tn;ag@«oee tiroughat theactsen ofs @ar cistdrobesed grganic

ratu e_usi ner al ur.po equy
S%V?ﬁ% ﬁﬁ m eaos?qgl Scemcaéfrrﬁp LPC 58}% ag:gg et Compound
(4qonwﬂund Cmdcindt dlshlaknbegayh¢s52®cK¥mmpgndn|dé,oraad the

L2 FUBLSL i £, BOMCRLD 3,5081 L1898 A corpcnoe

16)Udl§| ﬂﬁbes&ﬁ@cjﬁi_&zengnéndnlﬂ hh@flsaméelméacfbe pr]Esﬂﬂnter, since
invention is_ al so advantageous ,in that. the us
h&t%?oc@ﬁeoo%rblﬁ% Rresgiiy e q]ca.j(léagx iR o&yggﬁbls %tsgam@lally no

byc?if@du@t% thﬁ-(ﬁqcﬂhélﬁll@ﬁo}:@m?@l)mﬂ océ@lkvmglﬁnﬁ:dé‘pommd a salt

to synthesize Conmpound (2), and the,5 regctlon

tf@?ﬁﬁ&ﬂﬂt@Z)a M%W%rﬁi@iﬂﬁd’ (%’f}n tBesPREALR?S e Eoﬁﬁﬁgﬂﬁmmg an
g@§)Pukgfgggifgﬁn%fgggaggé and in the same reactor.

since "the Frocess of the present invention
pr oduces s BETa NODE {ARRRYING, GHTcTRE INVENTION

1-(3, 4-gll e%%%bﬁgﬁr)@ﬁes5 @%‘éﬁﬁb@éguﬂﬂ %m@i’arﬁtﬁ@étExamples are

thereof wt purity can be obtained by

gipemnf @eﬂprgtanllJ.ll@S‘fé@é;? pbei Prentonipeatéanr & Brgfper detail.
MODE FOR CARRYI NG OUT THE | NVENTI ON Ref er ence

Exanpl es, Exanpl es and Conparative Exanples are given
RdﬂénmmcéoEthpﬁnrkm:elf¢&annﬂ&§enpctﬂb@wﬁnkﬁimen further

det ai | ef ere np
1- cyanoASlﬁ O(@Cﬁ(% %‘gaﬁlltd@&% £§7]C(?6npkg quantltyS(L)lf'16 mol)  was
dM@ﬁﬂlld {4) 1(054 J]:ﬁ:emsl Yofastheilssotatede,n d0% [theergesulting
et hyl aceta be res n n1xt r
m:e%rgd Y35 569 ege E 82 §6u1&éi 19 E §6VY?gS gquantity of

quant|
cé‘rﬁj&ﬁﬂ{aﬂ:gﬁeéusﬂhfﬂﬂ Iac:laCI (dZ7( 27. ﬂlalrmha)s vmjsiealddhelreto dropwise
thereto dropw se erat of . 40C or b
S | EC—RF T G o0 NG PruSLon: HPhie ShspEHy - on Tgt the thus-

o A rdl fs@%@eﬁfsl@or@llmi chLrwes efldegnB (4) was added 5.06
kg of sodium dicyanamide (56.83 mol), and the resulting
suspension was heated under reflux for 7 hours. The reaction
solution was cooled to 40°C or below, and 70 liters of water was
added thereto. Subsequently, the resulting solution was heated to
80 to 90°C (internal temperature) to distill the ethyl acetate
off. The remaining liquid was cooled to 40°C or below, and 70
liters of toluene was then added thereto, followed by the
extraction of 1l-cyano — 3-n-octyl guanidine at about 50°C. The
extracted toluene layer was washed with 35 liters of water at
about 50°C and cooled to 10°C or below, followed by stirring for
about 30 minutes. The resulting precipitated crystals were
separated and washed with 7 liters of toluene. The resulting
crystals were dried at 40°C for 7.5 hours, yielding l-cyano—-3-n-

octylguanidine.



10

15

20

25

30

35

kg of sodi um di cyanam de (56.83 nol), and the
resulting suspension was heated under reflux for 7
whows®267¥he reaction solution was cool ed to 4PC/ar2007/067107

bel ow, and 70 liters of vvater was 25 added thereto.
Subsequently, the resulting 185l ution was heated to 80
to 900(|nter erat uyre),t tid Lwth

Yiejddet atEt K f(T ‘Fh@l‘?glﬁrﬂaﬁ’ ﬁa I)7 qu?%é(?;vadsﬂ é:cr)%l Sﬁﬁ%M

Whi @5 Q@P,gwalgn@la%@ngl ht eestofigt pbilehe ofia$ % Hem A ded( no clear

ere

foll onwed b he extraction of 1-cyano -
Ve
melslﬁgolé@fllt g CESRE e about 50C. The 30 extracted

eng.Layes: vasoyashed, wobhe 352164 er65H, iddér aie0, 718,
IR 5{%':5‘ E%C and cooled to 10C or below, followed by
andsl572r131ng for about 30 minutes. The resulting

The%{nl%%irg{riﬁé’?%& rysbaksroMie /dseparaherthand thashel wiaphlysis:

ol uene. The resulti ng ggé(st als were
73.drCedwatk 10 @1 GndptBerBif £23K &di g 1€ cyano- 3-n- 35

20084 0 5 Cﬁ/&PZQQV/ 713, -11.e0-1.38
H_ﬁﬁk\%&%’@l %p%%t %P'e @I %Ié d]‘g%szgg 7% based i t H J
pprCof o Udd() 4) 1)43\7’\]114 ¢% Rﬂﬁys(ﬂhl §Hhav?nb7 aPTrR| &?q'fg poi S 2 Her

9 19, 74G ( g1 POisNBoWasODhgEr (Bd) 1H)
ﬁoﬁ(%ér 9§Z C?r%t?nf’c sg?mg%, 316 2164, 1659, 1556,
1160, 718, 5 and 572 cnl ThernngraV|netr|c

rerAdl@L)l £ Mye anai¥§3&£ d(lé%é?ﬁ))benzyl) ~5-
aK @ VR

oc&@ﬂﬁtgﬁiam:.d@ aﬁhpqmnc(rtloride 6.6 Hz 3H), 1.20-1.38 ppm

(m 10H) 1 43- 1 hedz51 B Boctyl
Hz | =% o I_Eu éﬁ%@% :ﬁ 783pgﬂ§f€ﬂﬂd¥%{$ 7§l p-F-octy
bi éu&@j:cfe 9511@9&1:&@10@5)3 Reﬁedemml@chmﬂ é52mlA@ﬁd%@ys<?@anOl
fogigl §€ﬁ|g%fﬁ%gégg%gmy&?&Fyggftykgﬁ%u%QEQ931s was conducted
unécle%%k?% Simﬁ{)&rlf&%ghﬁar%é’éd?xg%dcbglow15 bi guani de cihanel

f ol | onEBepyiedd | Uxiligh rZ? %‘ﬂ%ﬁiﬁomﬁnkég %%lés,lsg\%as
oc‘&?ﬂfgﬁérghlﬂéﬁct%lﬁbﬁ? g%lrm?rg 19235 Ildz)asuttresgrergla:seDoWo,Tl'%ld the
yleld of 1-(N- octyl carbamoyl) ng g ﬁiord%en%yl guanidine

(holding time: 10.54 minutes) was 0.22%.

HPLC analysis conditions:

Column: YMC AM302 4.6 mm I.D. x 150 mm

Eluate: MeCN/0.05 M  agueous solution of sodium 1-
octanesulfonate/acetic acid = 700/300/1

Detector: UV 254 nm

The physical property values of the resulting 1-[N-(3,4-
dichlorobenzyl)carbamoyl—3—octyl]guanidine were as follows:
NMR (DMSO-dg) ©: 0.86 (3H, t, J = 6.0 Hz), 1.07-1.35 (10H, m),
1.35-1.49 (2H, m), 2.95-3.15 (2H, m), 4.12 (2H, d, J = 6.3 Hz),
6.78-7.40 (4H, m), 7.23 (1H, dd, J = 2.1 Hz, J = 8.4 Hz), 7.46
(1, d, J = 2.1 Hz), 7.54 (1H, 4, J = 8.4 Hz)

The physical property values of the resulting 1-(N-octyl-
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octyl ] guani dine (holding tine: 9.84 m nutes) was
0.91% and the 20 yield of )
wa 2Bty - car bamoyl ) - 3- (3, 4- di chl orobenzyl ) PCEM0TE7107
(hol ding time: 10.54 ninute was 0.22% HPLC
anal ysi s conditions: Cblunn YMC AMB02 4.6 nmm|.D. x

50
carbanog] bt 2ty BT R DA A L 0B S0a 1o ot

NMRDe(tD@lr@Ee}gEl ) U254 srsm (Bhe physi eal6. & oparnt yi .0aFle40 of 12H, m),

2. 80aepAoIFI ot A-Pd ﬁg%ﬁf}du T B Py sy mg TR (1 A,

ol I'ows

J =(@|v§oﬁg6)Js= §.1861A4)3H7 .52 {1 &@,0 Hz) 2.1. B7) 1. B5E( Jﬁ@ﬁl, d, Jd
85-1.49 (2H, m), 2.95-3.15 (2H, n), 4.12 (2H,

8d1 Blzt 6.3 Hz), 6.78-7.40 (4H m, 7.23 (1H dd, J

21 Hz, J =8.4H), 7.46 (1H d, J = 2.1 H), 7
(1H, d, J ( Val ven

8.
Exantpoer Bt L PR G B Soer bubb R de V! ues of
morJL:> a152A9d Pc(fgllo/-é h ézaﬁélr banoyl ) - 3- (3,

( DMBO-RB) - &~ goqggnpgw C{fn%y\lltgcr)gngsf_é);)!d %\%EIOTS\/R%HC% 1%63 g
of::g 9%523 %gﬁéndé&%'émﬁk (6,98 . sk, 281365 U9 albs

Hz, J =
buithyl Jac-‘etaté I—|Ec)llo7w6538b§/1ppf31x1pg @o-rg Gipé_gg%(;ﬁg% ng_adtlon

4- dlcm
TG bsc PR e e die o o e
of IRl @arée 251 )nlaﬂﬂ igomPRyL £0

cg o wa added and

d:L%?olx%lﬁ gﬁ maﬁafm&%]% dq%ﬁt‘?&%' X W@L&J%ﬁ%‘é{i £8140i0A was

y ref UX|ng or 6 hours.
addée, r@wﬁm@@ $©ll[3 |g3m>ﬁNasnc©tm’©@1ﬁ€rChthé@r9ﬁ]@I%<Prlrced’GéQd The

reg\glf’gjzr}l%ge Flrg?@%n%gt% a%% nﬁo OBfO \&athE %%14‘11’(:@8, and

ed and dissolved into the
thEepBiRdatatta thestdius vebbathed Solusriesnowhs Theatibed;

d
odropn o e EE LER! Sy 9GPLAE! 6 asichopy
algbfwi esyi AR ngt he. PF efidd abﬁeldzciey&)t dl-s(3péraithgyrobenzyl) -

tered out. The thus-
5- octylblguanlde dihydrochloride. The resulting crystals were

suspended in 167 ml of water without drying, the suspension was
then stirred at 25 to 27°C for 2 hours, followed by separation of
the crystals by filtration. The thus-obtained crystals were
washed with a small amount of water and dried at 40°Cc for 20
hours, yielding 17.05 g of 1—(3,4—dichlorobenzyl)—5—octyl
biguanide monohydrochloride 1/2 hydrate having a purity of 99.9%
at a yield of 81.6%.

Example 2: 1—(3,4—dichlorobenzyl)—5—octylbiguanide

dihydrochloride
A 100-g gquantity of Compound  (4) (0.774 mol) was

dissolved in 1 1liter of n-butyl acetate, and 37.6 g of
concentrated sulfuric acid (0.383 mol) was added thereto while
stirring. To the thus-obtained suspension of 1/2 sulfate of

Compound (4) was added 68.9 g of sodium dicyanamide (0.774 mol),
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pbtainedlcryftaLs were washed with a small anount of

i sopropyl alcohol, yielding 23.42 g of (non-dried

wa 2qv8/02676T chl or obenzyl) 20 5-octyl bi guani de PCTUP%WWWWHW
di hydrochloride. The resulting crystals were
suspended in 167 m of watet8without drying, the
suspension was then stirred. at éé

andf 5he ot Byl gk SASRENBHObIYES HEAEFY sﬁugﬁjég %/éﬂhxz o5 hours.

. tration.
Thel 18abRYSH 0Bb ahHEsh CrastedEeterte amshe@ORCE haads kel organic
amount of water and drjed at 40C.for

LaypioltEngoL 708, §oBFeALIEI A APCATr BbbAZIRS 5 SayT Sach of
(i)b'ﬁ”%&kigﬁcm?@ﬂb’ dsoch! oriige 5%/ 2ghgduat eahatvinngsagla solution,
_purity of 99.9% at a yield of 81,6% Exa .2
(111 ( 33 4aaietuDSSEREY P} CBRRNAFPL PR Rt A 5 109 water.
di hydrQchlgfd decl‘ﬁg;ggtgir%@mﬂ—%&ﬁtQE Cagposte (4)solution of
(0.774 nol) was issolved in 1 liter of n-

Compoehat e (2 andvd® Gdfest 118eAcEnffatelPe it uf’%g&%/tl?ﬁa mol) and
th%rﬁ' §E§ .34[)”191) oﬁa%o‘ﬁggﬁgré% eﬁngHHl%ri&t iddidngvhile tdtdrring.
us-'obtar ned suspension of 1/2 sulfate of 35 mpaund
The 4yeadsicaddeol BE. giast Reatiagn oﬁr@ya%mﬁ’fdeff%.%w% n-butyl
acgn‘i@tglﬁﬂ’ v}/\o 2%8%43%16&1570?@(1%5)@190;&9@%5&3&16 afhrehe(ordinary

t %ﬁ pensi on was heated under ref 1ux for
préEB(lefxﬁ)], Theloeadthprhestlioyi bhevva%aftféicﬂneﬁotl@té%u‘fm%ic reflux
an e or ganj | ayer_-.t he f ; ' ’
oy 1 doie opbSrre Y LR AR SRR s et
abdid )4 E%,AGURD B0 Catls [dfe isogaopeholi obQ0 1BL (¢F | yatsy, and 134

aqueous sodi um Qi car.bon | ut '
mLTO% ROTESHBbPel T RERS: abet et £o28] Gtian oporore:  The
i SomROuUnd (R)ireie aadded td1805Cgfof Tohpounadnd 3FoqiRd 7P 10°C

nol d th 58. '
Bl T 8, oL CORE S R MR PhiGeca. 7o

chl
uti on was

regﬁﬂﬁﬁ apgsaboit w889 whsiedd nwhtt yL0Q0 micetfat dsewigopanol and
i st ed gff under  at npspheri ¢ pressure rcg . .
arpeds stir 6§0° ol VORARIEY RBLti Heti S RHER RO SRRt auanide

n solutron
diﬁggﬁcﬁf&i for 3.5 hours. Subsequently, the

. ctron so uti on was cool ed to__ about 40
Yiefdi soprdpénal (Theoyigldbfagater ?’%a]iﬁﬂgﬁ%fr%ﬁhaeg%%ggu% (3))

Meiggggnééfgﬁydéyéq§@@hloric acid were added thereto. The
IR(KBr) spectrum: 2920, 1682, 1634, 1337, 1035, 820, and 640 cm™*

Example 3: 1-(3,4—dichlorobenzyl)—5—octylbiguanide
monohydrochloride 1 /2 H0
A 100-g quantity of dihydrochloride of Compound A (0.225

mol) was added to 1 liter of 15% aqueous isopropanol solution,
and the resulting mixture was heated until the Compound A was
dissolved. The thus-obtained solution was cooled to about 35°C,
and 0.2 g of seed crystals was added thereto, followed by
stirring at 25 to 35°C for 1 hour. The solution after stirring
was cooled to 10°C or below, and the precipitated crystals were
then separated. The precipitated crystals were washed with 200 ml
of water, yielding wet crystals.

After recrystallizing the wet crystals from 1 liter of
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15 m xture was stirred at 60 to 70C for 1 hour and
cooled to 10C or below and the precipitated crystals
Wee8/02418N separated. The resulting crystals REN/&2007/067107
washed with 200 m of isoprg anol and dried at 60C,
é:ﬁlglnghﬂ (3d4 di chl or oben 5r) 5- oct yl bi guani de
ydrochl ori de l.d: 24
15558040 W SEPEERE L CERBBURE (370) N T per pr o

drléggaggﬁgﬁgz Jelsbagt exide 2930Lals82f 16034 A-tidghzlongipnzyl) -

5-ogtyBbigeRnifie F‘E’B@H%Fgaslod:&cg?l b /gzu diPde 25
Yle nobydsoch |(MTH@E?& 24HIE 2408 dpagednbit hefdihydrochloride

ydrochl ori de of Conmpound A (0.225 nol) was added
of ﬁ@mmoun@elfs bf 15% aqueous i sopropanol sol ?Jtl on, and

purl'%gz gﬁﬂ&pe;@ 99 Xupe Megnhdieated until the Cor‘rpound A

I ssol ved. The t hus-obtai ned sol ut
Parttd.cAbogt 285 CTh800RIRFD. 2Ny D6 "Eked®c h%‘bg‘?‘% Was '%3} Tgis can

et foll Lirr t 2
pashso?i'?‘ O]‘I"H}é 2% él?ltsa(qﬁmpaflter ing at 25 to 35C for 1

stirring was cooled to 10C
Me]ﬂflri@epomtanbl73 Heo pridcCpitated crystals were then

u-3ERIRASE s )ngeBEE&hP'd %tsegpﬁry%t alis=wer® MmSiBe WLt ho-1.50
0 yield wet crystals. 35 After
pprt €Gfay S124) j 221&2—t3h@8v\epmcfn}/rst2ﬁl oM EPT | (er YoF o B2

2008/ 26757 ,PCT/ JR20Q,7/,06 7 -19 15§80 0
6. §&ohrSpaRa ¢ E%r 3}? e tﬁegéﬂgsuldt'l %g cg/yggghlesqﬁér e7 48702
pp@lr(xﬁ‘d:ﬁlt) 400Cp- Y/l@(bcppng (oBude-Thjst al s of

di chl oro 0 bi i d
IRﬁ’ééﬂ@hy%ﬁ%ﬁtrﬁ%} G ke e L A
gaéﬁg6 5?6based on the dlhydrochlorlde 5 of Conpound
Thep'mog)%vlé@%/e HELBC? a%{gegngegl gﬁ%f &?ﬁalp%'hgﬁrﬁhﬁ ShA8jsis:

e crystals can

n t +
Th%% o A&j’t@% N% B%é%s %@sﬁ’é’fﬁm an‘tglrmb|4|®t*'1(1°13 P 10°C,

anbiz 1 73H)5°C1. 1Tberqpeg@tu|§5§n ?t}n ﬁpdoghgﬁrpgg é%eak‘s 4 Feérdd
sl%E%tlé‘ﬁg%dggﬂ (Oisy otz h2éEd, dlstinctivepgggggnwere

observed.
Powder X-ray diffraction spectrum (26): 3.6°, 7.2°, 10.9°, 18.1°,
and 25.5°

Example 4: 1—(3,4—dichlorobenzyl)—5—octylbiguanide
monohydrochloride 1/2 Hp0

An 8.92-kg quantity of the crude crystals of
dihydrochloride of Compound A was added to 15% aqueous ethanol
solution (a mixture of 114 liters of purified water and 20 liters
of ethanol), and the resulting mixture was heated until the crude
crystals were dissolved. The thus-obtained solution was cooled to
about 40°C, and 90 g of seed crystals was added thereto, followed
by stirring at 30 to 40°C for about 2 hours. The solution after
stirring was cooled to about 10°Cc, and the precipitated crystals
were subjected to centrifugal separation. The resulting crystals

were dried at 40°C, yielding 1- (3, 4-dichlorobenzyl)-5-octyl

4
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6.80-7.20 ppm (bs, 3H), 7.30 ppm(d, J = 8.4 Hz, 1
7.48-7.62 ppm (m 3H). 7.70-7.90 ppm (bs, 0.5 H) v
wo RogBeg7sspect rum 3316, 3190, 2928, 1584, 154BCT/I6E7/067107
1032, and 15 723 crrm Thernogravinetric
rregs?[]errent /differential théPmal analysis: Three
endot herm ¢ peaks were observed around 40 10C, 90 10C,
blgandldé?OH@@OhYQﬁ‘B@F%R%d@s Z? ¥28%¢ endot hermi ¢ peaks

vicdytf 81 ed 1 $! gt LY betwren7. aksbabeaesercruder eeystals of
I'strnctive peaks were 20 observed Powder X-ray
dlhyldﬁ:‘bchl;@lf-'m]ﬁ PeCompmdd-) 3.6, 7.2, 10.9, 18.1,

Purdly> 6%_or high
UL %’3 gﬁggghﬁ)r obenz;%) l5 oecrtyl bi guani de 25
MeJJ'nmmghpdmthle-dé‘lfﬁz H20 An 8.92-kg quantity of the

Ly~ @@gg@ﬁ&% cOf rufll W%fs%?{nof (kdegot GogpPRENMH was 10-1.50

queous et han t

ppri k| 1280 s 08 9P 103 RN AR
e th esyl ure wa

6. %%27 g?)u@gnég(%gl’ygpzfsyv\%?g}gp ssz%l szd gge@gﬁ PRI 467 62
pprh N - o ai MedosDblaft ippn Was, cbditBd to about 40C, and

IRQf@quwcg:tr%gwgr%ééag Say85, agded L nas £l o1sdgl loweg 1082, and

The 'sol Ut i on
728fdet stirring was cooled to about 10C, and the

preci pitated |
e ke et e

Th U irhg o Lpé B virehbpsebesny nouhdodDH10f0, 90E 10°C,

3421%%8?%26757 P JP2007/ 067107 %ébl uani :;jue

andOHONES’ 6 hl TspgEa LA 5 V8| g1 %t]& P‘\ch PRRES fETEpTed

sﬂ?ﬁt 27 8%, %egoeg; CHdwderetl YEhBbs d)tfstmhlchydeomﬁkﬁ WS
Compound A.) Purity (HPLC) of 99.6%or higher 5

obkelvethg point: 173-174C 1H NVR(DVBO- d6) spectrum 0. 85

POQBgE(% %é? df%f%a@%lo§kﬂpeékfﬁﬁ'125@ Bpﬁ?(rﬁ 2I2HL0.9°, 18.1%,

ppm (m 2H), 4.33 ppm (d, J 6.3 Hz, 2H),

an@. 88.3° 20 ppm (bs, 3 7.30
PR A ( H, ppm (d, J = 8.4 Hz, 1H),

and

Example 5: 1—(3,4—dichlorobenzyl)—5—octylbiguanide

monohydrochloride 1/2 H0

A 9-kg gquantity of Compound (4) (69.64 mol) was dissolved
in 90 liters of n-butyl acetate and then cooled to 10°C or below.
To the resulting solution was added 3.35 kg of concentrated
sulfuric acid (34.16 mol) while stirring at a temperature not
exceeding 40°C (about 4 minutes).

To the thus-obtained suspension of 1/2 sulfate of
Compound (4) was added 6.2 kg (69.64 mol) of sodium dicyanamide,
followed by heating under reflux for about 3 hours. The resulting
reaction solution was cooled to about 20 to 40°C, and the organic
layer thereof was sequentially washed with about 45 liters each
of (i) 5% agqueous caustic soda solution, (ii) 5% hydrochloric
acid, (iii) 5% aqueous sodium bicarbonate solution, and (iv) 5%
aqueous saline solution.

The thus-obtained n-butyl acetate solution of Compound
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ppm (m 3H), 7.70-7.90 ppm (bs, 0.5H) 10 | R(KBr)
spectrum 3316, 3190, 2928, 1584, 1549, 1152, 1032
w@eas/02:237 cil Ther nogravi netric PCT/IP2007/067107
nmeasurenent/differential thermal analysis: Three
:Egoagggnks geaks wer e obs&F¥&d around 40 10C, 90 10C,
e a dot h
2)di"erceed T@ EPFB $5u%et gﬁd|§% : EgmgégFgm ree (3) (65.89
molg' stimet i ger perks WET € conbsmtmmtkd Pdwdirocdilpagc acid  were

i ffract
se@@rglggligggﬁ%ggcgaggrne&Zozﬂhlfe6’st1rring 22 al@chper@Pre not

exéee(d’iné dsefdl ofpbenzybatiHgoehyl bo]glura:mrdemder reflux, about 72
nonohydrochl oride 1/2 H20 A

liyen)s Edothba %]_xyexwagvagl ggépvleloec{( %E%ugpr%ﬂ %l?out %o@pgg{f.g? The
relGalAt es@ngiRen£ookssh do L8Capoubelsmhc, Tamd he2 llters of

resulting solution was added 3.35 k f
s s amabls PodadPd W3R, 1BURDE S WIARE SR AGot Gteto. The

re?ﬁtnjp%(?hus aﬁcl%‘ﬁt (?%:Cﬁfeql' NEARQE (Ahget s‘l:lrﬁrﬁutje&): about 60°C

tai ne uspension of 1/2 sul fate
un@hpﬂim@n@)dmsmmﬂe@mstzak@ XY CRLNER) O odrii mantity

glb(g anam de. 4 f%ﬂh}h?&@ﬁl&iéﬁe%@l@g wader gpgEluxcheteto at a

ours. e res 30 reaction solution was
teﬁp@taemneo cefb@irouR0 4t 0td 083 %,ndartqqetf@r gertare| gyerstirred for

1 BSHooftas, Fgduentl aldu yashed: v (b aout .48 Lbbees co 10°C

_ aqueous’ caustic soda solution, (ii) 5%
orhMQI@WJNamd G:heaprdclmluat)edS%raqm Jiexsdithen separdted. The

bi car bonat e s | ution and
re§5;E&Q%ncr%% = VRS- 6ﬁ?alné%i5ﬁ%u?§ugggéfiagfn%SOprOPaHOI
an80 it %s@flt@ﬁqp@m&dem&@O\Bé@ZSisfr@mTﬁnPZ(@@W G&7 Jgdow  for

-21 (2) was coo about 1
abeﬁﬁpé %HH{B) ?%i?%ﬁg(ﬁﬁaéfpgﬁaé%o% ifdt¢& ﬁ%%ﬁtrateThe thus-
ob'ﬂ)ﬁ%@ghl:ﬂ’;é@aﬁ@l ddwdacocaeqﬂ:eml askda:ye adlddet] t ber 22 liters of

while stirring er at ur CES d|
pumﬁn@dh@@@%gﬂw@%lda B e, e ERTEE AR Shkpred ot 29

'(?t&r@gsf&t_ s a \h%lilltrs\l\/aﬁoﬁlcﬁﬁdd fogd s@bfar&tmn abbuthescBystals.
The resulting crystals were washed with 45 liters of purified
water and subjected to vacuum drying (15 mmHg) at about 40°C
using a conical dryer, yielding crude crystals of 1-(3,4-

dichlorobenzyl)-5-octylbiguanide monohydrochloride 1/2 HO.
Yield: 21.26 kg (The yield was 77.2% based on Compound (3) .)

Example 6 (Purification Method)

A 19.0-kg quantity of the crude crystals of
monohydrochloride 1/2 HO of Compound A was added to a 15% aqueous
ethanol solution (a mixture of 179 liters of purified water and
32 liters of ethanol), and the resulting mixture was heated (at a
temperature of 80°C or below) until the crude crystals were
dissolved , followed by filtration under heating. The filtrate
was refluxed again so as to confirm complete dissolution of the
crude crystals and then cooled to about 35°C. Subsequently, 76 g

of seed crystals were added thereto, and the mixture was cooled
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reaction solution was cool ed to about 80C, and 72

liters of isopropanol and 18 kg of purified water
wowrrs/oadded thereto. The reaction sol uti on WaBCT/he2007/067107

heated while stirring at about 60C wuntil the

once-deposited crystals redi%sol ved. A 14.1-kg

guantity 10 of concentrated rochl os i c_aci
o SRIH kT &1 BORE A1 DL ERPUEE BF BBOUCRE £) Diputes. The
prﬁélgaitt%%em XIMfR MBS wdid F Sebfaited] twutentthiugal separation
eating. The resulting m xture wa oled to 10C

angevashechnd thhd 2pldérprt af et i;;se(cgpga a0 R eﬁeparg{or. The

reSEPALRY eysFhes hesulddina eky3bat sover @2 uspesdedielting the
I'ters”of isopropanol, 15 and the resulting
mosclsytresihderids 52 r20doht CATSGE Hel ow for about 1

i I | dRy serayayhoneefsd ey shakse thede crystals
Yl?ﬁa}u' -1%%%?%&. cr yé’tgal s (di hydrochloride) were added
oft moRaF/driocbilerdfie” b it edf VieEBOURFt Rolit  dryi ng, and

the m e o SLLT at 25 to 35C for about 2
Puﬁbwgz,g%l'g{)l g%%"b{)/fs%l areati on of the crystals.. 20 The
Parestld i sigecr ytealodiwet ecamshR dnsl 135 4579 Ber $hgf crystals can

purified wat gr7 and subj ected to vacuumdrying (15
PagFH} - HIMBOUE 40" USTTg a conical dryer, vyiel ding
MeCt Ul wsiwsd:allg3el742¢ 3, 4-

di ch] orabenzyl ) - 5- oct yl.bpguani de. nonahygr orgde 1/ 20-1.50
BB Vet 2R T ( PhESy PRl d e 77 o5 biked o

he y d was 77.2% based on
ppROMRPUDEZHY 3)2 )92-25 0Bxanm| e,6 Aur it Bdappon(dethsdf-A Hz, 2H),
19

.0-kg quantity t ude crystal_s pof . 48-7.62
6-§8ﬁ8h9‘gr6@m EJ?Meg‘%)/'zh?e—@g éﬁp“bo(r‘%ypo&ﬁd Aé)'\ﬁl/asHZéddlé{&’tg a
ppilrfﬁo(%?qyf?ﬂu?."ﬂi—l‘ragol;élsmlouztgs'z,o@_.ea) m x]Eure of I179 i gers

of purified water_an er e 0 n
IR(KBT) e SBEEFRE i X815 g\;a%o' eiﬁzéd flg%% tl{%g%f)e%l%?%f 618?2, and
7280Cer below) until the crude crystals were dissolved

, followed by filtration under heating. .The filtr L
Theagogsay IR iy 2193 S¥6SRI dilcféﬁFFPlgr%%g et ahefySis:

dissal ut] gg{af C SHastabs aasend hanteodt edbdb 10°C,
T}}ﬁ)egu ngé@? u Cs:édq%%(];r?t Pg?@?G g 35 o? seed crystal s \%Bre
aratld60 2t e ot Bempehturesniakt the srdotdsemég pgnks difrered

20 2 0 0 2 4t 8t 206 Bxe pehkBOowe
Sl&rggl%/tl g’eggg‘g%%gr c{kgsglgé“%gié' gtgl fr?i% nﬁt eg. The e =e
observed.

Powder X-ray diffraction spectrum (206): 3.6°, 7.2°, 10.9°, 18.1°,
and 25.5°

Example 7: 1—(3,4—dichlorobenzyl)—5—octylbiguanide

monohydrochloride

An examination was conducted to determine how the
concentration and temperature of an aqueous ethanol solution
affect the transfer of monohydrochloride 1/2 Hy,0 of Compound A
into an anhydrate (Form I crystal). The monohydrochloride 1/2 HzO
of Compound A was suspended in an agueous ethanol solution having
a concentration of 30% or higher, and its transformation into a
Form I crystal was completed within 2 hours from the initiation

of the reaction at 30°C. At 25°C, the formation of a Form I
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precipitated crystals were subjected to centrifugal
separation and washed with 42 liters of purified

WoR108/024787 a separator. The resulting crystal SP@BEIR2007/067107
dried at 40C over 22 hours, yielding the 5

rkmno%dr och: grl de 1/2 H20 of %Con'pound A Yi eld: 18.34
e ylel d was 5% ed_on c
)tﬁgt ﬁfﬂ?yo?}?ﬁﬁﬁ dgr 2? 610? Pgr E 1§15.%§5@:{§n of the

rrpoun urit
rezié’é&leﬁ) 99n@%tPe highesfdiasitiohe mitze: aThEonbj éctccmtal was
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coig e o TR YR i ot 20355 hec FRARACEVEL oy o X
cr WwHE  GoSorRRn fi:om 32 hﬁuﬁs Haft8t) thé. IdxitiB0ioppaf the

12 2.92-
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(Form I crystal):

Melting point: 177-179°C

powder X-ray diffraction spectrum (26): 3.9°, 17.5°, 21.9°, and
22.5°

Comparative Example 1: 1—(3,4—dichlorobenzyl)—5-—octylbiguanide

monohydrochloride

A 200-ml guantity of mesitylene was added to 20 g of
Compound (2) and 20.2 g of hydrochloride of Compound (3),
followed by heating for 1.5 hours under reflux. After completion
of the reaction, the reaction solution was returned to room

temperature and then mesitylene was removed therefrom. A 200-ml
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Meﬁggr%g ﬁo:.rgto gﬂh?.fte crystals, melting point 169- 170°C
IR(KBr) spectrum: 3314, 3176, 2920, 1595, 1545, 1146, 1027, and
723 cm™t

Thermogravimetric measurement /differential thermal analysis: Two

strong endothermic peaks were observed around 110%5°C and 170E
5°C. Temperatures at the endothermic peaks differed slightly

between lots; however, two distinctive peaks were observed.

Comparative Example 3: Toluene used as a reaction solvent

To 15 ml of toluene were added 1 g of octylamine
hydrochloride (6.0 mmol) and 0.56 g of NaN(CN): (6.3 mmol),
followed by refluxing for 2 hours. To the resulting mixture was
added 1.2 g of 3,4-dichlorobenzyl amine (5.7 mmol), followed by
additional refluxing for 2.5 hours. The resulting reaction
mixture was subjected to HPLC analysis. The resulting mixture
contained, in addition to 1- (3, 4-dichlorobenzyl) -5-octyl
biguanide monohydrochloride (5.85 minutes, 55%), 1,5-dioctyl
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hydrochl oride (6.0 mmol) and 0.56 g of NaN(CN)2 (6.3
mol ), 30 followed by refluxing for 2 hours. To the
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addi tional refluxing for 2. B%ours. The resul ting
reaction mxture was subj to HPLC anal ysis. The
resulting mxture contained, 1h addition to

1- (3, 4-di chl orobenzyl )-5-octyl 35 biguani de
nonohydr ochloride (5.8 ' . 559 . /4, h-di 1)=5-
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produciing 1-(3, 4-di chl orobenzyl)-5- octyl bi guani de
represgnted by Fornmula (1) NH NH )11" "'k /(CH2) 7CH3
HHHEC) C 5 d or asalt thereof, the process
C L§En in - Y 3- Qeirliguagi diedting 1l-cyano-3-
O 2%?%%2% gﬁé%r %ﬂlléa (2) NH NCEN /(CIQ—|2) 7CH3 %2) H
octylguanidine represented by Formula (2)

NH
H

or a salt thereof, with 3,4-dichlorobenzylamine represented by

ne (2.1 mnutes, 4%,
(2.60 mnutes, 11%. 5

Cl

NCHN

Formula (3)

Cl

(3)
Cl CH,NHy

or a salt thereof, in an ester-based organic solvent.

2. The process according to Claim 1, wherein the ester-
based organic solvent is at least one solvent selected from the
group consisting of n-butyl acetate, isobutyl acetate, sec-butyl
acetate, tert-butyl acetate, n-pentyl acetate, isopentyl acetate,

and n-propyl propionate.

3. The process according to Claim 2, wherein the ester-

based organic solvent is n-butyl acetate.
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Cl

or a salt thereof, the process comprising the steps of reacting

n-octylamine represented by Formula (4)

HoN- (CHp) 7CH3 (4)

or a salt thereof, with a compound represented by Formula (5)

M-N (CN) , (5)

wherein M is an alkali metal, or a salt thereof, in an ester-

based organic solvent to obtain 1-cyano-3-octylguanidine

represented by Formula (2)
NH
///JL\\\ (CHj) 7CH;
NCHN g// (2)

or a salt thereof; and reacting the l-cyano-3-octylguanidine or
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wa2@ganosB- oct yl guani di ne represented by For nedCHJIE28)7/067107
NH NCHN N (CHz) 7CH3 (2) Hg5 or a salt thereof; and
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by For//m (1) NH NH (CH2) 7C}?3"' ""kK I--," HHH
or a_salt thereof, Phe process conprising

y represented by Formula (4) H2N-
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5 Orf@pﬁ@%En rESPRal £ %ﬁﬁrjqqsed Xrgghlc é%i%%gy.
7. A process for producing 1-(3,4-dichlorobenzyl)->5-

octylbiguanide represented by Formula (1)

NH NH

/ (CHZ) 7CH3
h (1)

=
==

Cl

Cl
10 or a salt thereof, the process comprising reacting n-octylamine

represented by Formula (4)
H,oN- (CH,) 7CH3 (4)

15 or a salt thereof, with a compound represented by Formula (5)
M-N (CN) , (5)

wherein M is an alkali metal, or a salt thereof, in an ester-
20 based organic solvent to form l-cyano-3~-octylguanidine

represented by Formula (2)

HN
/“\N _~(CHy) 7CH3 (2)
H

NCHN
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PCT/ JP2007/ 067107 -29 or a salt thereof; and
wamsorent |y, without isolating the 1- PCT/JP2007/067107

cyano- 3-oct yl guani di ne or salt thereof, adding 3, 4-

di chl or obenzyl am ne represeﬁ? d by Formula (3) Cl1 (3)

CL\ L or ,@qS tQ: {iu epsdifNing the 1-
Tmi %t § F%%Nt}é%%?]gby aﬁga?tuﬁots%gﬁ é%}%}{/an‘g%%- oct yl guani .olﬁgne ©
cyamosakbct ibyweofidineh t her 3, 4sadichl ortslreefyl am a@digK 3,4~

df%ﬂl%rggg£§§{amine represented by Formula (3)

Cl

(3)
Cl CHyNH;

or a salt thereof, to the reaction mixture to thereby react the

l1-cyano-3-octylguanidine or salt thereof with the 3,4-

dichlorobenzylamine or salt thereof.



