EP O 326 262 Bl Description This invention relates to a clathrate conpound
and a nmet hod of producing the same. Mre particularly, it relates to a
novel clathrate conpound whi c@p§3§§;§éﬁ1 as a sustained rel ease
antim crobial agent, and a nethod of producing it. The cooling water
systens in various Industrial facilities, water systens in paper and pulp
maki n@egdripiirs, etc. suffer fromvarious kinds of trouble that are caused by
the deposition of ‘a slinme of aninal, vegetable or mcrobial origin. In
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GthBdtor Systels; be@£ its hig ja 5
thl,gcyanoacryl am de or thiosulfatoacrylamde w t h an acid to obtain

i sot hi azol one and the hal oggmati on thereof, as disclosed in Japanese Patent
Publ i cati on No. 21240/ 1971/ Nei t her of these two methods (1) and (2) can,
however, nake a prod ich is conposed solely of CM . They both can make
only a product cont ai n| ngnal so 2-met hyl - 4-i sot hi azol (IR 3- one( herei nafter
rqt‘;rred to sinpgy s §\A’")\cy\ﬁ|3ch is represented by formula (I1V) bel ow and
has an antim crobial activity which is as 30 |ow as only one-tenth of that
of CM: 0 35

(1V) [er(r Vigwspallp peopuced Bsr e | s not known any nethod that can separate only
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ereLyﬁoses its ant| mcrob| aI activity. No antifouling pa| nt cont ai ni ng
CIVI can maintain its antifguling effect for a long period 45 of tinme when
used in water, as CM_iseasily soluble in water. The water-sol uble

antim crobi al agent Ilch have hitherto been commonly used are far from
satsssfac- tory, singe tRey are toxic, require a grdd@W)deal of care when
t hey are handl ed, | L~ ke antimcrobial activity rapidly and are highly

soluble in water. The present {nvention ains to provide a clathrate

conpound whi ch can form an excellent sustained 50 release antim crobial
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tory, since they are toxic, require a great deal of care when they are handied, lower their antimicrobial
activity rapidly and are highly soluble in water.

The present invention aims to provide a clathrate compound which can form an excellent sustained

s0 release antimicrobial agent overcoming the drawbacks of the known antimicrobial agents as hersinabove
pointed out, and a method of producing it.

The present invention also aims to provide a clathrate compound which can be used for the preparation
of a powdery water-soluble microbicide, and its stabilization, separation and purification, and a method of
producing it.

55 The clathrate compound of this mventron comprises a water-soluble microbicide, and a bisphenol
compound represented by formula (I):



2 EP O 326 262 Bl [err] 10 where X is a halogen atom and Ris a
met hyl ene, ethylidene, propylidene or isopropylidene group. The nethod of
this invention is characterizedgpy 386 b1 M xing a liquid containing a

bi sphenol compound of fornula (1) and a water-sol uble mcrobicide, or

m xi ng a bi sphenol conpound in an aqueous sol ution of a water-soluble _
m cr obi ci de, whereby a solid substance is forned; and separating it froma
li quid phase. According toQHis invention, CM, which is represented by
formula (111) above, is ef er abl sed as the 15 wat er\(’\gfl ubl e

i crobi ci de. According hié ' ion, therefore, er-sol ubl e
nirdbi ci de, such as np as a guest conpound, and a bi sphenol
conpound as a host d, for miyg a clathrate conpound. Preferred
enbodi nent s of the)gresent i nverg gon wi Il now be described in greater
detail. Referri ng in detail to this invention one of t he bi sphenol

corrpg)unds %‘ég Eﬁr egn%@\tlg fr%r gﬂi‘yl ne or isgp lidens group.
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i s~ enpfograiV) balow: s possi bl e to use any ordinary water-sol ubl e sol vent such
as net hanol, ethanol or acetone, or any ordinary water-insol uble solvent or
di sper sant such as benZ@lpf,, tol uene,cyyl ene 40 or chloroform A liquid In

which a host conpound di ssol ved pr di spersed using any such sol vent or
di sfrsant is mixe ubl e microbicide, sygh as CM, or a
mxture of a water {0l ; iMe and inpurities, that the host

conpound and the m\cropi ci de may act with each other, whereby a solid
clathrate conpound /A s preC|p|ta63g It is separated fron1the liquid by a
custpmary nethod o€ &iltration Al t hough the cl athrate conpound of
this Invention is easy to produce by enpl oying a solvent as herei nabove
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t 0 sl ectThé kthpateo pampouraiost cthis iirversior, ovhich lvemprises b ivater-sdible micidbici@pes iaajuestare i s
requi r emnpowd ania hisphenok@mpoindtai@ hest Sompawpd. tcen be greduiced ergilf in the drésenceedpar at i on
of t hesalsht o indemahsenael off any maltehtcby| theyypetiepd of this inventios, necessary to enpl oy
facu | i ti d¥hep grsolmnbiserwlorry. it iscponiiaciauge 2w @rdinawi Vratem?'t!bﬁ Iven $oh @p methenol.
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sol uti tﬁ'u er-so e an mxed er ew

stirgi ng Alt S’h %L@&H&e %Qllnbguh@ R HRERveAdn BEES BAbrbduke by employing a solvent as

hereinabove described, it is more advantageous not to use any solvent. The use of a solvent is likely to
bring about a variety of problems including:
(1) It is necessary to choose an appropriate solvent;
(2) It is relatively difficult to select the proper, conditions for the reaction;
50 (3) Special care is required for the disposal of the waste matter resulting from the separation of the solid
compound from the liquid; .
(4) It is necessary to employ facilities for protecting the workers and their working environment,
particularly when an organic soivent is used; and
(5) It is only at a relatively low rate that the host compound can be recovered m the product.
s6 Al of these problems can be overcome if no solvent is employed.
When no solvent is employed, the host compound is added direclly info an aqueous solution of the
water-soluble microbicide and mixed therewith under stirring. The aqueous solution does not necessarily
need to be one containing only the microbicide, but may contain impurities, too. The host compound which
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need to be one containing only the mcrobicide, but may contain inpurities,
t0o. The host, compound which 3 EP 0 326 262 Bl is enployed for the
purpose of this invention reagpp yeidazigie wat er-sol ubl e m crobicide so
selectively that it is possible to produce a clathrate conmpound in which
only the desired mcrobicide is included in the host conpound, even if the
m cr d&propleied & fthet Augasenal yhicioyentioneagis\with yhervaitbr-ediubler micrplicide sormplactively thet it
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be prpotite ¢ftacthttivate pampatridrigjproduaed §yothe iibiasiange a host songraursiad ofty Chihfyonoé nbdure
appr op CMhgrd Wethicchavehitietteelroen tiiictltte separafeciom dach dikersnd if €A isckepdidled from Thi s
i nverted catrat semneek r i butes to the preparation of a powdery, stabilized or
concent Fetvwatpr-salublermigrghigiga, such gs CM. sandigi saparaieyidiom the\giatralo epmpouptk c| at hrat e
corrpour(\’d if e daffyale compayndiivimmersad BevalPr®r oyed for the separation or
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eﬁn firhi rbﬁé’ eth Qf SWWQQ lf% thidP %I@@E&Mamn Gho wﬁé} ol roﬂlcﬁiesﬁnéréﬁgﬁ from
the cbap éh%ﬁtaﬁd FRVIND Q Wit varibhEof WeVaftEges Rotdl gﬁhéﬁoﬁ& Wi ci de, such as CM, can be
separ atmdt EdnORAIAEIR it6 | aAdnEratid 2c@AP @ Niond Periot Tof ke, 4! ikt deave c&ﬁﬁﬂﬁéﬂﬂrﬁi i s
| mMrer s esdivad waat ontpgradudlly; i f it 1s dissolved in an organic sol vent and
wat er (2 Aaddbedsoti) itichrsbestormiet! intalbiets Grodnp etha@shapetahcbis basytto Heddle; conpound to
segot | e (3) It contributes to making an improved working environment of higher safety, as the microbicide which
it contains is less toxic and irritant to the skin; and
(4) lts effective component does not undergo any reactlon with other substances that may lower its
antimicrobial activity.
The clathrate compound of this invention includes the water-soluble microbicide in its solid state and
55 allows it to be dissolved in water only slowly. The imprisonment of the microbicide makes. it less toxic and
irritant to the skin. Moreover, it prevents the microbicide from reacting with any other substance and iosing
its antimicrobial activity. Therefore, the clathrate compound of this invention can be used effectively for a
sustained release antimicrobial agent maintaining its antimicrobial activity for a very long time.
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In either event, the mcrobicide is dissolved in water and recovered in the
formof its aqueous solution. The clathrate conpound of this invention, in
whi ch the wat er-sol uble m crobigp g§a26 862 B¢! uded i n a bi sphenol conpound, is
useful for the preparation in powder form stabilization, concentration,
separation or concentration of the water-sol uble mcrobicide. Mreover, it
pr ovi des,Tharithgteotompenid ofthisinvertiom edl onlg lerabive theSreparalianiic pawgeraform gebilizatish very
hi gh i aeflepneantgtiony of| a wates-gelukig miciqbjcidd: butvelsp der usefyll ferihecsepgration ot Rurifikatigndhergod
_ ef f ect as/enlwwpeﬁq@m migrebidideyfoims the wiettateycompeind with thajhash 4nd; fbq clathalg t he
| | ow® cyhightis tormed by ieAPIYiRg PWisasdhn watRreolutia nairobieiq WP"[’% s f gprticulary gop peri od

/t § m8us F aaseAnfimicioPigl 208 nponent i s di ssol ved in water onl ual |
(2 As |tT“P §'°§'° gl g invprtion ?ﬁ' %@'Vf ?ﬁfﬁﬂeﬁﬂn?@d%can %%a‘%?‘;;gﬂy‘ ﬁgg aﬁ e and
i's easgm??f" gein Bve des nbpd,) d ’II 5 de ?’%"af%l?{l H‘g f?fﬂ’ gz k| ng
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wat er - sol ubl e mcrob|C|de Inits solid state and 5 a lows it to be

di ssol ggingign:water only slowly. The inprisonnment of the m crobici de nmakes
It Igss toxic and irritant to the skin. Mreover, it prevents the

m cr obiPgpaletich obarClaiba®t Com@ount trbm MOP =ati Ig: subst ance and losing its
antimcrobial activity. Therefore, the clathrate conpound of this invention
can be udstlgef MEEtwasabhiyedfinr.Sag sUst aduaad solefopant @ veeker-sotabler wigrobikide gensisting

mai nt aimaintygefiGM) veivh | hail @r wigickitide centept iy 10643y by weighty Theomixtureg yes stijed at ®PmQ 326
262,71 termeraedphipytheurs.oteigtna seni-sellqi reactionrutuétorgs Abjeinegntt y'a%wab'ﬁte% from dhe

pr epar atuepys rhasesagheriep. forr(r‘; stabilization and concentration of

wat er - sol 1B N#RABlY $iHt deeodugf fevealpdibatitavag 8 é'F‘H'ia‘ef"B'F‘P‘t“H‘éc‘g‘@B‘é‘P é‘!‘i"cﬁ‘?d GMtin

purifi @REORI %8, as only the effective microbicide forms the clathrate
corrpouréd wi th the host compound. The clathrate conmpound which is formed by
errpl28y| " as the water-soluble mcrobicide provides a particularly good
5 sustcﬁu Q%Hi RRRE antim crobial agent. The nmethod of this invention can
easily an Iciently produce a clathrate conmpound havi ng excel | ent

‘Properti eshopan Gt AARRY Corhioatd Wikhithad BOH oBlaf R ERRAIRS1 WiACiddbRRAR Jhd AG 1 N
POWAGT of GkdWatsr A i iwa@dl Wa stirrbdR P8 MIE.ISRnbIBS werS QR Bl RS wltbr 4 ébrain ikBl AP Of a
wat er - gk i e BrhéunOR ORI GRich HAaDebdHEBdIR théiwater AV deRANINRISRM dacisafPloThe

speci f irazatslaye shbwrhinmeier.ence to a nunber of exanples thereof. It 10 is,
however, to be understood that the follow ng description is not intended to
limt the scope of this invention, Bablethat variations or nodifications may
be easily nade by anybody of ordinary skill in the art w thout departing
fromthe scopg 0j ded cl ai ns.
Example 1: 15 Ambmssqulws %ﬁr&f}ﬁp&}" m%% CM: 0.2 g
of MCP was mixed in 1.5 g of an aqueouEimgalaEﬂeFﬁﬁ of a water-sél ubl e

muzrgbl ci de cdnsi sti ng f &M Wmoh had.pa mcm)b cige ¢ontent of

10. 4% by wei - SSTT iy QT erTpE e for four
hours, \%/\hereg a TedlidSe (*L?'é n?')?im'r 3"9 nh‘f%é'ln 54 11 was separ at ed
fromthe aqueous phase and dried. The NWVR anal ysis of the product reveal ed
that it vibis obviaus &om thetresulioshowi indrable rttest the reiathiaBFcopmolndiof thisinventiombrayidesat | o of
1:0.35 sustaleg-yeingps antipicrobin) aget which ¢animeintaindisestimicrobial activity for a long petiod of time.
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Example 3:
Preparation of a Clathrate Compound from a Solution of MCP and CMI:

A solution which had been obtained by dissolving 50 g of MCP in 50 mi of methanol was mixed with
267 g of an aqueous solution of a water-soluble microbicide consisting mainly of CMI which had a
microbicide content of 10.4% by weight. The mixture was stirred at room temperature for haif an hour,
whereby a solid reaction product was obtained. It was separated from the liquid, washed with water, and
dried.

The NMR analysis of the product revealed that it was a clathrate compound containing MCP and CMI in
a molar ratio of 1:0.85
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One gram of the clathrate conpound which had been_obtained in Exanple 1 was
di spersed in.one liter 30 of pure water and the wat er was stiTred—at—25 C.

Sanpl es were taken fromthe v grnogbgrgftain inter i t he
amount of CM which had been dissolved in the wat e;’m'@g#!mmgmpom
each sanmple. The results are shown in Table 1. Table 1¢ of CM

Di ss@akagl from Cl at hrate Conpounds of ‘Exanmple 1 (wt. % Tine elapsed (h) 40
0.25 0.5 1.0 2.0 4.0 7.0 40 Example 1 11.8

17. 61 A glathrpte compound, canprising| g water-soluble giicropicide, 3nd adisphepel sompaynd eResantedul t s
Shown i feAWER& 1 that the clathrate conpound of this invention provides a
sa&t ai ned rel ease antimcrobial agent which can maintain its antimcrobial
activity for a long periodgef tine. 45 Exanple 3: Preparation of a

Cl athrate Conpound from a/Sol ution of MCP and CM: 50 A sol uti on which
had been obtai ned by | vi ng of MCP in 50 ml ofIhethanol was m xed
wi,jh 267 g of an aque T a wat er-sol ubl e m crobicide consisting
mal nly of CM which mcro ontent of 10.4% by wei ght. The
mxture was stirrefl at roomte ?_{atur for half an hour, whereby a solid
reacti on product was obtai ned. was separated fromthe liquid, washed
wth water, and dried. The NVWR anal ysis of the product revealed that it was
a €| at hr aRer€ REONERGerCadh, AhdIR BG MAU o6, GttiRdend, Propyliadhe AF istprdpyRied grdupD. 85 5

EP 0 326 262 B1 Clains 1. A clathrate conpound conprising a water-sol uble
m cr @bi & icththratai redmpoubd Spotedhey ta @O UIN dvheeidr et mii@acbidide fsOB-ahibra-24risjhyl-45

wher e Xsathiazelinpr&ioogen atom and R is a nmethylene, ethylidene, propylidene or
i sopropylidene group. 2. A clathrate conmpound according to claim 1,

wher & §'a$‘@t°n¢°mp9tl§\dcﬁ°€f§d"mst°5€'ﬂ!fhI‘opbc'amn%tva'lel"&a'dl bispheriobsanippynd_i8 28he. 3. A
clat hr dﬂ%“y@a?ﬁ%ﬁﬂ@’%%l?dl ng to claim1, or claim2, wherein said bi sphenol
conpaound i S 2'- meth Ieneb| sg4 chI orophenol) 4 A nmet hod of produci ng a

cl at fir a‘f'@%‘lﬂﬂﬁ&?ﬁ‘d" g cr o | de and a
| i gui d obf"é’f %’(‘)’ gnf ad q‘f R’ﬁ’%ﬁ ‘bﬁ’F:? spers'"gby
di®%per s%@ ?"S? 4 SivisRsO °8'Hf)° (fp‘?%eﬂ L¥ froye BK/ M7 89 eFcton HeiEhS a sol i d

reaction product i s obtained: .30 OH 35
OH where X is a halogen atom and Ris a nethylene, ethylidene, propylidene
or isopropylidene group and 40 separating said solid product froma

| isgui d phase. 5. A net hc@ll‘bf produci ng .a cl at hrat e conmpound conpri si ng:

Ea

where X is a halogen atom, and R is a methylense, sthylidene, propylidene or isopropylidene group
; and
0 separating said solid product from a liquid phase.

35

8. A method of producing a clathrate compound comprising:

mixing a bisphenol compound represented by formula (l) in an aqueous solution of a water-soluble
microbicide, whereby a solid reaction product is obtained:

45
OH
( ; 3
50 §;O > R‘@
X~ >— X
OH
65 where X is a halogen atom, and R is a methylene, ethylidene, propylidene or isopropylidene group;

and
separating said sofid pro_duc{ from a liquid phase.



mxiang a bi sphenol conpound represented by forrmula (1) in an agueous
solution of a water-soluble mcrobicide, Merebyw oduct

i's obtained: 45 60 EP0326262B1L€rr] 55
hal ogen -atom and R is a methyl ene, ??y?l dene, m“m“ r“!\ “m
i sopropylidene group; and separating said solid pr\m
phase P8tentangpiche326 262 Bl Pat ent anspr Uche

C L M S 1. Klathratverbindung mt ei nemwasserl oslichen
anti m Ry offiterptiveshindBpg nfit einrth avpsseriSsiRpesp prsimikrobishidni okt top giner] Bisphienclvitbingust (1) :
J& O H 709emas der Formel (i): 0S
(‘P) 55 wobel X ein Hal ogenatom ist und R el ne Methylen-, eine
Et hyl i den-, eine Propylidegy goder |sopropylidengruppe ist. 2.
Kl at hr atver bi ndung nach Angpruch worin der antimkroblelle Stof F ein
- 5-Chl or o- 2- net hyl - [ ' nist. V 20 3. Klathratverbi ndung nach
Anspruch 1 oder 2, vvor | ver bi ndung ein 2, (1 t hyl enbi s- (4-
chl orophenol ) ist. 4. hren z el lung el ner Kl at hrat ver bi ndung
mt den Schritten: X5 M sche l—ﬁi nes wasserl oslichen antim krobiellen
Stoffs und el ner Flussigkeit, welche durch Aufl osen oder durch D spergieren
mttels eines Dispergiermttels von einer Bisphenol verbi ndung gemaB For nel
(1) «grhal t eqopstidein HRgbHatolh Rt Ond ESbiRS M%e@iéﬁl Qs [kt ol NBbEyRaN ol 30
O H35 . Isopropylidengrupis ist. H wobel X ein Hal Ogenat om i st
und R eine Methylen-, eine Ethyliden-, ei ne Propyliden- oder elne
| sopr opy| Kidieagrbimpioey imbr; AhSpruch 1 RdricAbder edntigilroblaie BBt @n SCactoRinsstyion el ner
f | t ssi genisdtieelip-3-dn.istVer f ahren zur Herstel |l ung einer Kl athratverbi ndung mt
dep-2&6chritten: M schen einer Bi sphenol verbi ndung gendO Fornel (1), 45 OH
50~~~~3. (fatiatirshinding pach Hinseigrbntpdam2j werin diel BRphehoteertinsiungy eie 2.2 -Methylgabis-(4-
Et hyl i deth'OVOEF%e')Wopyl i den- oder eine 55 | sopropyl i dengruppe ist, mit
el ner vvassrlrg 6sun e| nes wasser | 65I i chen antim krobiellen Stoffs,

r A efere or %‘ gl'rﬁ O';H‘S §€]ﬁ
V\Ddu ¢ eMlschen emebsg wzger shc en a kg iellen St un emeﬂl{nssngkmt welche durch Aufiésen

oder durch Dispergioren mittels eines Dispergiermittels von einer Blsphenolverbindung gemaB Formel
() erhalten wurde, wodurch ein festes Reaktionsprodukt erhalten wird,

30 /O H
/@—R ()
% X X

OH

wobei X ein Halogenatom ist und R eine Methylen-, sine Ethyliden-, eine Propyliden- oder sine
v Isopropylidengruppe ist;
0 und
Abtrennen des festen Produkts von einer fllissigen Phase.

5. Verfahren zur Herstellung einer Klathratverbindung mit den Schritten:
Mischen einer Bisphenolverbindung gemés Formel (1),

485
OH
/
50
X

OH

wobei X ein Halogenatom ist und R eine Methylen-, sine Ethyliden-, eine Propyliden- oder eine.
§5 Isopropylidengruppe ist,
mit einer wissrigen L&sung eines wasserlGslichen antimikrobiellen Stoffs, wodurch ein festes Reak-
tionsprodukt erhalten wird,
und



~

R
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7. P 0326262 Bl Abtrennen des festen Produkts von ener fl Ussigen Phase.

un bi sphénol repr~sent6 par | gd@sde2gil): O H 10 .

Q . X OH 15 dans laquelle X represente un ato mmm M\ﬁ“‘

repr~sente un groupe nbthyl ene, 6thylidbne, propylidE““ : Py dane.

2. Ol at Abereersdssveston Pragiuitevoe eilerdlissigon Pligse.dans | equel e Ficrobl cide est |a

5-chl oro-2-m-t hyl - 4-i sot hi azoline- 3-one. 3. Clathrate suivant |a

r evenBevendicatlens ou | a revendication 2, dans | equel |e bisph~nol est le

Z.2' - mdt hyl bnebi s(4-chl orophdnol ). 25 4. Proc6de de production d' un

Obeft hil-at @@ poraRienant.un micrepifids Mydrosgiubip ehyndiispifingli rerssspRi¢i pas daoPrimyledh et d' un

| i qui de obtenu par dissolution dans un sol vant ou di spersion par un

di spersant d'un bi sph~nol gepr~sent6 par la fornule (1), pernettant

d' obtenir un produit solide de rdaction: 30 OH /~~~~ X

X lefornule dans Iaqw:i.- Xrep nte un atonme d' hal ogene et R reprdsente
()

Revendl catlons Is 1. Cathrate conprenant un mnicrobicide hydroselubte et
R

un groupe mnet hyl ene, 4 e, propylidbne ou isopropylidene, et
| a separation dudit p# ne phase |liquide. 5. Procedd de
production d' un cl&thrate, conpr ant: fe n6l ange d' un bi sph6énol repr6sente
par la fornmule (1) a une sol uti & aqueuse d'un m crobicide 45
hydg¢ osol ubl e, pernettant |'obtention d un produit solide de r6action: / i
OH 85 S@ahs0mdisliec X degicsohta G @kon® dhalogiie G dNilepréstiteainOgitupd ' nitlyReE) BeyiRRndR
I €pr esepkyliddnegoudsopepylidéday | bne, 6t hyl i dbne, propylidane ou isopropylidbne ;
et |la separation dudit produit solide d une phase liquide. 8

2. Clathrate suivant la revendication 1, dans lequel le microbicide est la 5-chloro-2-méthyl-4-isothiazoline-

\/ 3-one.

3. Clathrate suivant la revendication 1 ou la revendication 2, dans lequel le bisphénol est le 2,2'-
méthylénebis(4-chiorophénol).

25 4. Procédé de production dun clathrate comprenant :
le mélange d'un microbicide hydrosoluble et d'un liquide obtenu par dissolution dans un solvant ou

dispersion par un dispersant d'un bisphénol représenté par la formule (i), permettant d'obtenir un
produit solide de réaction :

a0

(1)
35 :
_ /
OH
formule dans laquelle X représente un atome d'halogdne et R représents un groupe méthylene,

éthylidéne, propylidéne ou isopropylidéne, et
la séparation dudit produit solide d'une phase Jiquide.

sC

6. Procédé de production d'un clathrate, comprenant :
le mélange d'un bisphénol représenté par la formule (I) & une solution aqueuse d'un microbicide
45 hydrosoluble, permettant I'obtention d'un produit solide de réaction :

OH
( (I)
I S)=S OV
X /L‘ X '
OH

55
formule dans laquelle X représente un atome d'halogéne et R représente un groupe méthyléne,
éthylidéne, propylidéne ou isopropylidéne ; et
la séparation dudit produit solide d'une phass liquide.

-



