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commonly used as industrial biocides for slime control, anti-foulant and other

applications. They have a drawback of harsh effect to human bodies during
application including high skin irritation and tendency to cause rash.

Further, many 2-alkyl-3(2H) isothiazolones are liquid and it makes difficult to use
these compounds in the form of solid.

The object of the present invention is to provide a new clathrate compound having
2-alkyl-3(2H) isothiazolones as the guest compound and its preparation method

‘ and a coating composition containing the new clathrate compound as a means to
obtain safe and solid 2-alkyl-3(2H) isothiazolones.

Disclosure of the Invention:

Having devoted themselves to their study to attain the above object, inventors
successfully achieved the present invention with finding that, by directly adding a
certain tetrakisphenol host compound to the liquid containing 2-alkyl-3(2H)
isothiazolone for reaction or by mixing tetrakisphenol host compound powder and
2-alkyl-3(2H) isothiazolone powder for direct solid phase reaction or solid-liquid
reaction, the new clathrate compound can be quite effectively generated.

Given below is the detailed description of the present invention.



conpound expressed by the formula [ | ] below. [I] (In the formula, X
represents (CH2)n where n may be 0, 1 or 2; and each of RL to R8

represents one conponent selected fromthe group consisting of hydrogen
atom | ower-al kyl group, halogen atom | ower-al koxy group and
substitutabl e phenyl group.) The |ower-alkyl group described above is
preferably nmethyl, ethyl, propyl or isopropyl group, and the | ower-al koxy
group descri bed above is preferably nmethoxy, ethoxy, propoxy or isopropoxy
group. Specific exanples of tetrakisphenols include 1,1,2,2-tetrakis

(4- hydr oxst‘haanmhklspheMn@sedlaslﬂ?e Boétewnqw@d( 8¢ S Prdsedt Mhﬁwﬁgeﬁﬂxl )
et hane, et rads phenyl ) ethane, 1, -tetrakis

(3, 5- dlne P°9P¢ﬁﬁﬂﬁﬁﬁﬁﬂﬁ8ﬁ9 %mngpﬂgﬂig V1,2, 2-tetrads
(3-t-butyl - 4-hydroxyphenyl ) ethane, 1,1, 2 2- tetrads (3-
chl or o- 4- hydr oxyphenyl ) et hane, 1,1,2,2-tetrakis

(3, 5-dichl oro-4-hydroxyphenyl) etharfd] 1,1, 2, 2-tetrads
(3-fluoro-4-hydroxyphenyl) ethane, 1,1,2,2-tetrakis (3, 5-
di f | uor o- 4- hydr oxyphenyl) ethane, 1,1,2,2-tetrads

( 3- net hoxy- 4- hydr oxyphenyl ) Réne 1 1 2/2-tetrakis

(3, 5-di net hoxy- 4- hydr oxypll{l@nyl ) Let hane, : , 2-1 gﬂr aki s
(3-chl oro-5-net hyl -4-hydr oxys , 2, 2-tetrakis
(3-chl oro-5-phenyl -4 2 hydroxyphen ,1,2,2-tetrakis

[ (4- hydr oxy- 3- phenyl) phenyl
(4hydr oxyphenyl ) - 2, 2- bi s
raki s(4- hydr oxyphenyl ) "propane,
( 3- net hyl - 4- hydr oxyphenyl ) sPr opane,
(3,5-dinethyl-4-hydroxypheﬁ 1) p

Ny dr ox hen3R|4) et hane, 1,1, 3, 3-
L, 3, 3-tetrakis

,1,3,3-tetrakis

etrakis

akis (3,5-dichloro-4-
hydr oxyphenyl ) propane, 1,1, }oro 4- hydr oxyphenyl )
propane, 1,1,3,3-tetrakis (& -xyphenyl) pr opane,
1,1,3,3-tetrakis (3-phenyly 4-h droxyphenyl pro@the, 1,1,4,4-tetrads
(4- hydroxyphenyl) butane, 1,1,44- tetrakisp83-nethyl- 4-hydroxypheny|)
butane, 1,1,4,4-tetrakis (3 5- |nethyl 4- hydr oxyphenyl) butane,
1,1,4,4-tetrakis (3-chloro-4-hydroxyphenyl) butane, 1,1,4,4-tetrakis
(3 5 dlchloro 4- hydr oxyphenyl ) butane, 1,1, 4, 4- tetrakls (3 fl uoro-4-
hydr oxyphdRyhg fosniuaX sepaesents (CHa)n athexeln may be 8j T ow2jrand/sakly of Bx ypReny | )

but ane.  pepresents one component selected from the group consisting of hydrogen atom,
lower-alkyl group, halogen atom, lower-alkoxy group and substitutable phenyl
group.)

. The lower-alkyl group described above is preferably methyl, ethyl, propyl or
isopropyl group, and the lower-alkoxy group described above is preferably
methoxy, ethoxy, propoxy or isopropoxy group.

Specific examples of tetrakisphenols include 1,1,2,2-tetrakis (4-hydroxyphenyl)
ethane, 1,1,2,2-tetrakis (3-methyl-4-hydroxyphenyl) ethane, 1,1,22-tetrakis (3-
bromo-4-hydroxyphenyl) ethane, 1,1,2,2-tetrakis (3,6-dimethyl-4-hydroxyphenyl)
ethane, 1,1,2,2-tetrakis (3-t-butyl-4-hydroxyphenyl) ethane, 1,1,2,2-tetrakis (3-
chloro-4-hydroxyphenyl) ethane, 1,1,2,2-tetrakis (8,5-dichloro-4-hydroxyphenyl)
ethane, 1,1,22-tetrakis (3-fluoro-4-hydroxyphenyl) ethane, 1,1,2,2-tetrakis (3,5-
difluoro-4-hydroxyphenyl) ethane, 1,1,2,2-tetrakis (8-methoxy-4-hydroxyphenyl)
ethane, 1,1,2,2-tetrakis (3,5-dimethoxy-4-hydroxyphenyl) ethane, 1,1,2,2-tetrakis
(8-chloro-5-methyl -4-hydroxyphenyl) ethane, 1.1,2 2-tetrakis (8-chloro-5-phenyl-4-
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The al kyl group in 2-al kyl-3(2H) isothiazol one, which serves as the guest
conpound-in the present invention, is preferably a straight-chain or
branched- chain al kyl group having 1 to 20 carbons. Specific exanpl es of
2-al kyl -3(2H) isothi azol one which can be used in this invention include
2-met hyl - 3(2H) isothi azol one, 2-ethyl-3(2H) isothiazol one, 2-

| sopropyl -3(2H i sot hi azol one, 2-n-propyl-3(211) i sothiazol one,

T S s AL

2- neopent his- 3( @l-hydrexbtﬁheaybiZﬂrb1s($mmthﬁ>¢hy<ﬁbiyﬁhenys0t héthéﬁé one1 1 3 3-

h 11
octyl 3L o AR SO0 ol S L pylhp o) lbvaifhszﬁma@wbs( 2
i sot hi azobupane?l, ﬂr&ﬁwm@hs ], EJd)meﬁuﬂ-lzirthbmpéxeaynl)l pRepare dsic; B-terakis
i sot hi azo 33&ﬁoroTzi‘ﬁ &%W&%%é}y ate und olf g%etﬁaf ent 3(@')% tlon an be

obt ai ned by mxing a si on or sor uti on’o azol one

and t et r akvdiorEplanyls nrapanssi,1,33ripiwakie hfuetor4- hyd@xyphemd)t propammelr at u][ e
e o
fromthe naoBLaprResS, srceﬂa&o.@%fx&g%z ﬂ? )%H]{?%feé SBRUL SR '@ q%e%%p

h f t that 2-al dne I'S ea
c?ggf}rag);ér}‘?gg I Oﬂﬁ@gf R}'gmﬁél LMW#&@ xyrdenzly bumralé%rrpound
of the preseils i (wm@thﬂm-ﬁﬁﬁoﬁﬁ)he%l)almﬂl@y 1, 4<J41wtr§k@' 3'50%%1{5%1 4

t enpor at FESERSRGEHD | k'sp“e”"'@mﬁ% 33 ke Lansdsupmbensd rhuﬁ%m;s to a
pl e of 1np4;4-setia1ns $3;54dib1ﬂd51®&ﬁh yOrbuahé ot 1 4 AtefrakeR E-AQ6) t hat

The ohar ad SOEREA" BuBRE Hinfoit ﬁa@éﬁ%&%d@%t%ﬁyﬁgw@kgﬁgﬂd

met hod of butames |nvent|on are surrmarl zed bel ow. (1) The cl athrate conpound
obt ai ned according to the present invention is alnost free fromskin
irritating property against human bodies. It is thus extrenely easily
handl ed. €2 arovp i Seaalkplh3@H) ishthiazodirte; awhlchosmamohéoethengﬁesposa bl e

21t hr at e oun’é”ze‘ BROREhe ifchuiSh, & Brlpibiy & i ol B BB oo <

used as t¢haigatst 81t020031' ons.

Specific examples of 2-alkyl-3(2H) isothiazolone which can be used in this
invention include 2-methyl-3(2H) isothiazolone, 2-ethyl-3(2H) isothiazolone, 2-
isopropyl-3(2H) isothiazolone, 2-n-propyl-3(2H) isothiazolone, 2-n-butyl-3(2H)
isothiazolone, 2-sec-butyl-3(2H) isothiazolone, 2-t-butyl-3(2H) isothiazolone, 2-n-
pentyl-3(2H) isothiazolone, 2-neopentyl-3(2H) isothiazolone, 2-n-hexyl-3(2H)

. isothiazolone, 2-c-hexyl-3(2H) isothiazolone, 2-n-heptyl-3(2H) isothiazolone, 2-n-
octyl-3(2H) isothiazolone, 2-n-nonyl-3(2H) isothiazolone, 2-n-decyl-3(2H)
isothiazolone, = 2-n-undecyl-3(2H)  isothiazolone and  2-n-dodecyl-3(2H)
isothiazolone,

The new clathrate compound of the present invention can be obtained by mixing a
dispersion or solution of 2-alkyl-3(2H) isothiazolone and tetrakisphenol as the host
compound and stirring them at a temperature from the room temperature to
100C for a couple of minutes to a couple of hours for reaction so that 2-alkyl-
3(2H) isothiazolone is easily clathrated to the host compound.

Alternatively, the new clathrate compound of the present invention can be
obtained by mixing 2-alkyl-3(2H) isothiazolone and tetrakisphenol powder as the



t hough the guest conpound is in the formof liquid, releasing tenperature
from - the clathrate corpound is above 1901.) (3) Since the clathrate
conpound of the present inventionis in the formof solid, it can be used
as- a conponent of ship-bottomanti-foulant in the form of

sol vent-di spersion. (4) By clathrating, 2-alkyl-3(2H) isothiazol ones
including liquid material of 2-alkyl - 3(2FD | sot hi azol one can be solidified
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3) Since the clathrate compound of the present invention is in the form of
solid, it can be used as a component of ship-bottom anti-foulant in the form of
solvent-dispersion.

C)) By clathrating, 2-alkyl-3(2H) isothiazolones including liquid material of
2-alkyl-3(2H) isothiazolone can be solidified and can be used as solid biocide and
. solid slime-control agent.

B) A new clathrate compound comprising tetrakisphenols as the host
compound and 2-alkyl-3(2H) isothiazolone as the guest compound can be easily
prepared.

The new clathrate compound of this invention is particularly suitably used for
coating compositions.

This compound can be used for water-based paints and solvent-based paints.
Adding an appropriate amount of this clathrate compound to a water-soluble
polymer compound such as casein-formalin copolymers, water-soluble vinyl-based
and acryl-based polymers, water-soluble vegetable oils and polyester resins, or to a
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fi ber, paper, leather, wood, ceramcs and netal, and can be used
extensively, such "as an interior or exterior paint. The clathrate conpound
prepared by this invention is free fromthe problens such as irritation to
skin and eyes and the irritating odor involved in handling the 2-al kyl-3
(21) isothiazolone and can be wused easily. And, clathration allows to
solidify 2-n-alkyl-3 (2H) isothiazolone such as |iquid 2-n-octyl-3 (2H)
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pr ocessescorapdgitien.ci de for texture, a fungicide for leather, a bactericide
for soap, an antiseptic agent for netalworking fluid, an antiseptic agent

for paint, and a sanitary agent for texture. Brief Description of the
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2-n-oct y| 1§ (?%%&tcainsbﬂq}ﬂt%lfﬁ one and 1,1, 2, 2-tetrakis (4-hydroxyphenyl)
ethane at aratio of 2 to 1 (nole ratio). The obtai ned clathrate conpound

was chec by, the, TG DTA anal ysis and the_ IR analysis.
kﬁ?e oBtained coating compos\{tslon canq)e applied to vanoyus substrates such as

fiber, paper, leather, wood, ceramics and metal, and can be used extensively, such
as an interior or exterior paint. The clathrate compound prepared by this
invention is free from the problems such as irritation to skin and eyes and the
irritating odor involved in handling the 2-alkyl-3 (2H) isothiazolone and can be
used easily. And, clathration allows to solidify 2-n-alkyl-3 (2H) isothiazolone
such as liquid 2-n-octyl-3 (2H) isothiazolone and to use it as a solid germicide and
a solid slime controlling agent.

In addition to the above coating compositions, the clathrate compound of this
invention can be used specifically as follows: a slime preventing agent in cooling
water systems, an algaecide for swimming pools, a disinfectant, a slime
preventing agent for paper making processes, a fungicide for texture, a fungicide
for leather, a bactericide for soap, an antiseptic agent for metalworking fluid, an
antiseptic agent for paint, and a sanitary agent for texture.

Brief Description of the Drawings:

Fig. 1 shows an IR spectrum of the clathrate compound obtained in Example 1.
Fig. 2 is an IR spectrum of a guest compound 2-n-octyl-3 (2H) isothiazolone.



0O Fig. 1 shows an IR spectrum of the dathrate conpound (IBr nethod), and
Fig. 2 shows an IR spectrum of a guest conpound, 2-n-octyl-3 (2H)
i sot hi azol one (KBr nethod). Exanple 2 To 1.1 g of 2-n-octyl-3 (2H)
i sot hi azol one which was heated to 60 degrees C, 1.0 g of 1,1,2,2-tetrakis
(4- hydroxyphenyl ) ethane was added. They were reacted while stirring for
10 mnutes. The reaction was progressed quickly to obtain a |ight- yellow
massi ve clathrate, c ound nsi sting of 2-n-octyl-3 (2H) isothiazol one
and 1,1, 2;3¢ E”FF@E%P@‘I’E(’OW-GH%E@@BH%@%‘ ethane at a ratio of 2 to 1 (nole
rati o). The obtained cl athrate conpound was checked by the TG DTA anal ysis
and t he .anal ysi s. . s confirmed that the s subst ance was prepared
as in Ex sllém?[l?{tl%n W&Lf’%&%’cﬁﬁ’ﬁa&n fig SEFAPISN gﬁ‘@l"@%éh@ IpveIgiasiar e t he
cl at hr at e nobhmdited dby such ekxapielses 1 and 2, the nole ratios of the guests and
the hosts of the obtained clathrate conpounds, and the tenperature to
rel ease the guest organic conpound. Table 1 0O Reaction
condi t i onE@ampl¢ Guest Mel ti ng Exanpl ehost r el easi ngpoi nt  of
nol et enper-cl at hrate Sol vent Tenper-Ti nerati oature ature (mn.)(10)(t) (t)
1Vt er 60602. 019461 2Not used60102. 019663 Exanple 3 To an acrylic emnul sion,
wat er - bas betonk mé op wiager, 1Tbgiob Ben-ottpl-3 (2H) isdthiszbline (aNproductTefkRety gor yo
Co., Ltd. Hapkrs&sid ! S(% dNrl | ution_of
2-n-octyl -3 (d)cé\l—l) is%ﬁigéaai)o?{gné ?géé%%ﬁé@%éggi?’%ﬁgk‘ﬁ‘é’ﬁ&eﬁfﬁﬂea?’éis
added to prepare a suspension, which was then stirred at 60 degrees C for one
. hour. A resulting reaction solution was left to stand at room temperature for 24
hours, and subjected to filtration under reduced pressure to obtain a solid
substance. The solid substance was vacuum-dried at room temperature to obtain
a light-yellow powdered clathrate compound consisting of 2-n-octyl-3 (2H)
isothiazolone and 1,1,2,2-tetrakis (4-hydroxyphenyl) ethane at a ratio of 2 to 1

(mole ratio).

The obtained clathrate compound was checked by the TG-DTA analysis and the
IR analysis.

Fig. 1 shows an IR spectrum of the clathrate compound (KBr method), and Fig. 2
shows an IR spectrum of a guest compound, 2-n-octyl-3 (2H) isothiazolone KBr
method).

Example 2

To 1.1 g of 2-n-octyl-3 (2H) isothiazolone which was heated to 60 degrees C, 1.0 g
of 1,1,2,2-tetrakis (4-hydroxyphenyl) ethane was added. They were reacted while
stirring for 10 minutes. The reaction was progressed quickly to obtain a light-
yellow massive clathrate compound consisting of 2-n-octyl-3 (2H) isothiazolone
and 1,1,2,2-tetrakis (4-hydroxyphenyl) ethane at a ratio of 2 to 1 (mole ratio).

The obtained clathrate compound was checked by the TG-DTA analysis and the
IR analysis. It was confirmed that the same substance was prepared as in
Example 1.



conmpound consi sting of 2-n-octyl-3 (2H) isothiazolone and 1,1, 2, 2-tetrads
(4 hydroxyphenyl) "ethane at a ratio of 2 to 1 (nmole ratio) obtained in
Exanple 1 (test substance B) were added. The resulting substance was
applied in an appropriate amount two tines to release |iner paper. The
paper was air-dried for one week to obtain an ordinary paint film The
filn1separated fromthe paper was wei ghed and placed in a 70-m nayonnai se

bottle, ter sadddthereto Then the sol ution was
subj ect ed B?e 13?8?’?4?(%9@ on,0 (B’égftoe%r@'@'e atgeprapewidseiet ed at
certain tiFxempleedvaid 2atite dﬁﬂemmrﬁbeﬂfﬂté g'lEélsh s ahdbthe h"os&h@ﬂ‘ﬁlt elt&?c ai l's of
the test f nd 3 shows  t - N-0C -
i sot hi azofigh@aﬁ%% W%@giﬁ? Faperg urP§°§ %Sﬁ?lmrga@cmpom _
2-n-octyl -3 (2H) isothiazol one el uted fromthe clathrate conpound of this
invention is rather small in ratio. 7 S CU 4aU ucu4g o Chd 0 0 atrn
Table 1
Reaction conditions Guest/ Guest Melting
Example host releasing | point of
mole temper- | clathrate
Solvent | T€MPEr-| pypa ratio ature
ature )
(c) | (min.) () ()
1 Water 60 60 20 194 61
2 Not used &0 10 20 196 63
Example 3

To an acrylic emulsion, water-based matte paint (Toriopainter), produced by
Nihon Tokushu Toryo Co., Ltd., prescribed amounts of a 45% propylene glycol
solution of 2-n-octyl-3 (2H) isothiazolone (test substance A) and the clathrate
compound consisting of 2-n-octyl-3 (2H) isothiazolone and 1,1,2,2-tetrakis (4-
hydroxyphenyl) ethane at a ratio of 2 to 1 (mole ratio) obtained in Example 1 (test
substance B) were added. The resulting substance was applied in an appropriate
amount two times to release liner paper. The paper was air-dried for one week to
obtain an ordinary paint film. The film separated from the paper was weighed
and placed in a 70-ml mayonnaise bottle, and 50 ml of water was added thereto.
Then the solution was subjected to a shaking culture at 25 degrees C. Samples
were collected at certain time intervals and determined by HPLC.

Table 2 shows the details of the test film samples, and Table 8 shows the eluted 2-
n-octyl-3 (2H) isothiazolone in mg and percentage.

It is seen from Table 3 that the 2-n-octyl-3 (2H) isothiazolone eluted from the
clathrate compound of this invention is rather small in ratio.
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"~ '-4NWN a ¢ . d-{ u 4rya 99 r. o 9 Exanple 4 An acrylic binder
for water-based gl oss paint and another acrylic binder for water- based
matt'e paint which contain, as a pignent, titaniumdioxide, CR-50, produced
by- I shi hara Sangyo Kai sha, Ltd. were used. To prepare paints, test
substances A and B were added in 4000 ppma.l., and their addi ng anounts
were adjusted by sequentially diluting with a non-addition paint. The

pai nts V\emaﬁ&gél ed, in 25g per one square neter, to veneers (50 mmx 100
mm) whose sur cg was magnolia two tines at intervals of four hours, and

air-dried for one week or nmore to prepare filmsanples. The film sanples
et PSSt S B 158 b R ARPE B BRSPS o
fol | ows. basd matte paintfwhighsontain, as a pigment, titanium dioxide, CR-50, produced
by Ishihara Sangyo Kaisha, Ltd. were used. To prepare paints, test substances A
and B were added in 4000 ppm a.l,, and their adding amounts were adjusted by
sequentially diluting with a non-addition paint. The paints were applied, in 26g
per one square meter, to veneers (50 mm x 100 mm) whose surface was magnolia
two times at intervals of four hours, and air-dried for one week or more to prepare
film samples. The film samples were repeatedly used three times. Test fungi
. were inoculated on the samples and cultivated at 30 ‘C for 37 days.

The inoculated fungi are as follows.

LD. Name of fungus
IFO#6345 Penicillium funiculosum
IFO#6353 Aureobasidium pullulans
IFO#6342 Aspergillus niger

Mildewproof evaluation indexes were set as follows.

Fungus growthrate  Contaminationlevel  Fungus growth evaluation

() 0 Nil 0

T Trace <6%

1+ Very little ] >10%
2+ Little | 25% -+/-
3+ Moderate 50% +/-
4+ Many >50%

10



| FO#6345 Penicillium funicul osum | FO#6353 Aur eobasi di um pul | ul ans | FO#6342
Aspergil l'us niger M| dewproof evaluation indexes were set as follows.
Fungus grow h rate Contam nation | evel Fungus grow h evaluation 00 Nil0O T
Trace<b% 1+ Very little>10% 2+ Littl e25%+/ - 3+ Moder at e50%+/ - 4+ Many>50%
10 Table 4 0 Test substanceDosageFungus rowth rate (ppm active d oss

pai nt Matte pai nt conponent) B10001+1+ B20001 +2+** B3000T1+ B4000TT
A10004+3+ Bl ank14+4+ **: Miuch nore grow h was observed sonetines Filns of

t he paints prepared by addi ng 1000 .. of the clathrate conpound
prepared in Exanple 1 to water-based gross and matte paints were confirned
having a very $ ' ] roof effect to those of the paint containing
2-n- octyl - 3( 2HTdst guBsR#FRLONE | | weig e A 45%
propyl ene gl ycpl solution of| 2- n[?%ct 1-3 b : r%%!arcg] 2} est substance
A) 1 and the ¢lathrate conpouffPnt.cdivet i [§3joss paint- hdatye paint 2H)
i sot hi azol one and component)

B 1000 1+ 1+

B 2000 1+ D¥

B 3000 T 1+

B 4000 T T
. A 1000 4+ 3+

Blank 1 4+ 4+

**. Much more growth was observed sometimes

Films of the paints prepared by adding 1000 ppm a.l. of the clathrate compound
prepared in Example 1 to water-based gloss and matte paints were confirmed
having a very superior mildewproof effect to those of the paint containing 2-n-
octyl-3(2H) isothiazolone in equal weight.

Test Example

A 45% propylene glycol solution of 2-n-octyl-8 (2H) isothiazolone (test substance A)

. and the clathrate compound consisting of 2-n-octyl-3 (2H) isothiazolone and
1,1,2,2-tetrakis (4-hydroxyphenyl) ethane at a ratio of 2 to 1 (mole ratio) obtained
in Example 1 (test substance B) were tested for safety by the following method.

1. Preparation of test substances

Each substance was not treated. A solution of 2-n-octyl-3 (2H) isothiazolone in a
state of yellow liquid and the clathrate compound in a state of crystalline powder
of Example 1 were used as they were.

2. Used animal
Rabbit: New Zealand White, male

3. Dosage

11



1,1,2,2-tetralis (4-hydroxyphenyl) ethane at a ratio of 2 to 1 (nole ratio)
obtained " in Exanple 1 (test substance B) were tested for safety by the
followi ng nethod. 1. Preparation of test substances Each substance was not
treated. A solution of 2-n-octyl-3 (2H) isothiazolone in a state of yellow
liquid and the clathrate conpound in a state of crystalline powder of
Exanple 1 were used as they were. 2. Used aninal Rabbit: New Zeal and Wite,

mal e 3. 1 The abb ad their back hair cut a day before testing.
Toar oumqqmb t’?’é‘ gaJHlC& ‘i@y &F fore tpsting. 0Te ayramdolint dbtlof each
subst ance hmmgaldiamfbe::lﬁf h@ o, 0.1 gk ©. 1@U€éa&fsub9ﬂ&ngé%§g@?ﬂed"ﬁ§§g6a x 6 cm
necessary, e .cl.Q pu skin in good condrtion

gauze was htﬁ? %5#1 f&?‘b?%ﬁ ‘g“@;{%t‘-ﬁpﬁ‘@%%n%‘gé@\d@ﬂum nu i the hem
Thus, a s ol gemhcqmmm t eAt6 ié\lﬁscn@;gadﬂeghia@ pulon t‘l@lélotﬂoéﬂds? bt difing
renovi ng ne subs wa er.
Two r abbi t@ﬁ\?\gée use(tﬁﬂgcfgqﬁ’én’?&?‘fnte US bS8 839%49 @E@\?‘é&ﬁ(@ﬁ duetad for

eval uat i odo@khourdanifes rwmo'anghlhecloeld thedemnﬂiédafe@tﬁbtﬁﬁmdé@wa%ea%\ﬁe“ days
after re%mm@peggo%g eﬁ%ﬁﬁﬁe?ﬂgsm\% Tabl e 5. An average of

damages for threée ays a terre cal cul ated and
indicated as a skin primary irritation | evel index (hereafter called

"PI1"). 54, Resu'@ﬁseﬁﬁﬂnealﬁi dhe results When 2-n-octyl -3 (2H)
i sot hi azol a/vas used, the hig est poi nt was recorded for erythenma and

dropsy. L %%rﬂﬁ%%omw@dﬁ@eavﬂuatadeom)éwwmé sebarerdagd. aftekhese
@ 0ses @esoviok theal AL h 3 d was
gged toté)‘%oa ger Orr| ta??tr?rga a§%15’1t8{;33)ciﬁ g{%nc‘gﬂ &&%ggﬂfmg t he
cI at hr at e "N&§ g%yogr D r@@ogmgapkp éﬁ’)ﬂl heam caletlatpdpayl intdicated | axd ai sk].m X
days. |t paithdrydritdtion ldvediritst MeatbfeARJMPIPE @ slightly irritating

substance. It is seen fromthe test results that clathration with TEP and

pul veri zi ng sharply
5. Results

Table 6 shows the results.

When 2-n-octyl-3 (2H) isothiazolone was used, the highest point 4 was recorded for
erythema and dropsy. Later, the dropsy was reduced but necroses were observed.
These necroses did not heal even after seven days. It had the PII of 6.8 and was
judged to be a very irritating (caustic) substance.

On the other hand, the clathrate was scored 0 to 2, and erythema and dropsy

. healed in six days. It had the PII of 1.9 and was judged to be a slightly irritating
substance.

It is seen from the test results that clathration with TEP and pulverizing sharply
reduced irritation to skin and improved safety.

12



reduced irritation to skin and inproved safety. 12 Table 5 Erythema and
scab No erythema 0 Very slight erythema (barely recognizable) 1 d ear
erythema 2 Moderate to severe erythema 3 Severe erythema (beet redness)
to formation of slight scab (damage to a depth) 4 Maxi mum poi nt 4 Dropsy

No dropsy Very slight dropsy (barely recogn
edge due to an obvi ous protuberance can be
(about 1-nmm hi gh protuberance) Severe drops
and an expanse exceedi ng the exposed area)

zable) Slight dropsy (clear
observed) Moderate dropsy

y (about 1-mm hi gh protuberance
012 4 Maximumpoint 4 0 13 0

0 ub00o~ Table 5
Erythema and scab
No erythema 0
Very slight erythema (barely recognizable) 1
Clear erythema 2
Moderate to severe erythema 3
Severe erythema (beet redness) to formation of slight scab
(damage to a depth)
‘. Maximum point 4
Dropsy
No dropsy 0
Very slight dropsy (barely recognizable) 1
Slight dropsy (clear edge due to an obvious
protuberance can be observed) 2
Moderate dropsy (about 1-mm high protuberance) 3
Severe dropsy (about 1-mm high protuberance and
an expanse exceeding the exposed area) 4
Maximum point 4

13
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UHM'd Ncad EdA'tNNItNN1r.4-.r-4 ,--1 uzobo b b yQ- 14 What is
claimed i's: 1. A clathrate conpound conprising a tetraki sphenol expressed
by formula [ | ] as the host conpound and 2-al kyl -3(2H) i sot hi azol one as
t he guest conmpound. [I] 9 (In the formula, X represents (CH2)n where n may
be 0, 1 or 2; and each of R to R8 represents one conponent selected from
the group consisting of hydrogen atom | ower-al kyl group, hal ogen atom
| ower - al koxy group and substitutable phenyl group.) 2. A preparation
met hod of the clathrate conpound in Claim1 wherein the conpound is
obt ai ned tWhatigleldigrdtis:on bet ween tetraki sphenol expressed by fornula [ |
] and 2-al kyl-3(2H) isothiazolone. 3. A coating conposition containing the
clathrate conpound in Claim1. 15

1. A clathrate compound comprising a tetrakisphenol expressed by formula

[I] as the host compound and 2-alkyl-3(2H) isothiazolone as the guest compound.

[t]

R1 R3
® HO OH
R? R®
X
R5 R7
R6 R8

(In the formula, X represents (CHz)n where n may be 0, 1 or 2; and each of R! to R8
represents one component selected from the group consisting of hydrogen atom,

. lower-alkyl group, halogen atom, lower-alkoxy group and substitutable phenyl
group.)

2. A preparation method of the clathrate compound m Claim 1 wherein the
compound is obtained through reaction between tetrakisphenol expressed by
formula [ 1] and 2-alkyl-3(2H) isothiazolone.

3. A coating composition containing the clathrate compound in Claim 1.
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