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SPECIFICATION 

NEW CLATHRATE COMPOUND AND ITS PREPARATION :METHOD 
AND COATING COMPOSITION CONT~'ING THE CO:MPOUND 

Field of the Invention: 

The present invention relat.es to a new ·clathrate oompound, and particularly 

relates to a clathrate compound comprising t.etrakisphenol as the host compound 
and 2-alk;yl-3(2H) isothiazolone. es the guest ·compomdi its preparation method 

and a coating eomposition containing the new clatbrate· CQmpo~d. 

Background of the Invention: 

2-aJk371-3(2H) isothiazolones including 2-n-octyl-3(2H) isothiazolones are 

commonly used as industrial biooid.es for ~e control, anti-foulant and other 

applicatioI1$. They have a drawback of haf.s:h. effect t.o human bodies during 

application including high skin irritation and tendency t.o cause rash. 

Further, many 2-alkyl-3(2H) isotbi8~s are.liquid ~d it makes diflicult to use 
these compounds in the :tOrm of solid. . · · . · . . 

The object of the present in~~n is t.o p~oVide a new clatmate· ~mpound ~ving 
2-alkyl·3(2H) isotbiazolones as the guest. comp.~-i.m~· mid its. preparation method 

and a coating composition containing the new t:'.lathrate oompound as a means to 
obtain sam and solid 2-alkyl.S(2H) isothiazolones. 

Disclosure of the Invention: 

Having devoted themselves t.o their study ~- at.f;a:in the above object, inventors 

successfully achieved the present invention with finding that, by directly adding a 

certain t.etrakisphenol ~ compound to thA_ liquid co~~g 2-alkyl-8{2H) 
isothiamlone for reaction or hy mixing t.eirakisPhenol host compound powder and 
2·alk:yl-3(2H) isothiazolon.e powder tor direct solid phase reaction or fSOll.d"liquid 
reactio~ the new clathrate compound cmi be qui~ cfbctivc].y generated. 

, . . . . 

Given below is the detailed description of the p~nt mvcntion. .. 
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The t.etrakisphenol use~ as the host. compoqnd · µi the .. Pre~nt invention is the 

compound expressed by the f9rmula [ J] below:;_ · : ··' . 

·. . : . : 

·. ·[Fi· .... ·. 

• • ~·,' -~ e . 

HO OH 

x 

·.Oil 

. :.· 
. ~ . . . . 

(In the form• X represe$ (Cli?)n whem n w.~.~e O;i~~:o.t 2: ·~d each of RI t.o RS 
represonts one component seiectsd from the':'.·groui) conSisting of hydrogen a1nm, 
lower-alkyl group, halogen at.om, Iower-alkoxy group and substitutable phenyl 

group.) 

The lower-alkyl group ·described above is preferably methyl, ethyl, propyl or 

isopropyl group, and the lower-aJkoxy gmup· described above is preterab]y 
metlioxy, ethoxy, propoxy 0r ~poxy group .. · ,_. ··. · 

· Speciiic examples of t.etr&kispheD.oJS. mcl.ude .. :1,1;2,2-tetr&kis (4-hydroxyphenyl) 
ethane, 1,1,2,2-t.etrakis (3-methYI-4-hydroxyphenyl) ethane, 1,1,2,2-t.etrakis {3-
bromo-4-hydroxyphenyl) ethane, 1,1,~,2-t~tr~ (3,~-d:im,ethyl-4-hydroxyphenyl) 
ethane, 1, 1,2,2-tetrak:is (3-t-butyl-4-bydroxypb.enyl) ethaiie, 1; 1,2,2-t.etrakis (3-
chloro-4-hymoxypbenyl) e~, 111,2,2-i;E!tr;~ (8~.~lOro-1-hydroxyphenyl) 
ethane, 1, 1,2,2-tetralds (~J.tluom-4-hydmxyphCii.yJ) cthniia, 1, 1,2;2-tetrakis (3,5-
difluoro-1-hydroxyphonyl) ethane, 1,1,2,2-t.etrakis (8·methm\f-4-hydro:xyphenyl) 
ethane, 1,1,2,2-t.etrakis (815-dimeth.oxy-4-hydraxypheeyl) ethane, 1,1,2,2-t.etrnkis 
(8-ch loro-5·metb.vl -4.-~hcnyl) etlmna, 1..1,2,2-t.atrakia (8·chloro·5-pb,eyl·1.· 

2 

"1004 



'97 06/19 THU 17:42 FAX,03 3288 1803 
·i 

SENDA PAT.Bureau 

hydroxyphenyl) ethane, 1,1,2,~=-tetrakis [(4-hydroxy-3-phenyl) phenyl] ethane, 1,1-. . . ' ~ ~ . . . . . . 

bis (4-hydroxyphenyl)-2,2-bis(3-m!athY.l:~hydroxyp~~yl) · . ethane, l,l.3,3-
tetrakis(4-hydroxyphenyl) pre>Pane, l,1,S~3~~:t~~ .. (3~1:1Jet~yl-4-hydroxyphenyl) 
propane, 1,1,3,3-t.etrakis {3,5-dimethyl+hYtlro]cyphenyl) propane, 1,1,3,3-tetrakis 

(3-chloro-4-hydroxyphenyl) propane, 1, l,3,3·tetrakis (3, 5-dichloro-4-

hydroxyphenyl) propane, l, 1,3,8-tetrakis (8-fluoro-4-hydroxyphenyl) propane, 

l, 1,3,3-tetrakis (3.5-difluoro-4-hydroxyphenyl) propane, 1, 1,3,3-tetrakis (8-phenyl-

4-hydroxyphenyl) propane, 1,1,4,4-tetrakis (4-hydroxyphenyl) butane,· 1,1,4,4-

t.etrakis (3-m.ethyl-4-hydroxyphenyl) butane, 1,1,4,4-t.etrakis (3,6-dimethyl-4-

bydroxyphenyl) butane,· 1,1,4,4-tetrakis (3~oro-4-hydroxyphenyl) butane, 

1,1,4,4-tetrak:is (3,5-dichloro-4-hydroxyphenyl) bl.ltane, 1,1,4,4-tetrakis (8-fluoro-4-

hydroxyphenyl) butane and 111,4,4-t.etrakis· · ·· (3;5.difluoro-4-hyd.roxyphenyl) . . 
butane. 

. . ·. . ... 
- . . . :. . ~ .... 

. . 

The alkyl group in . 2-allcYi:.Sc2ro isOtbiaZQI,one,. whlcb. serves as the guest 

compound m the present fuventi.on, is :Pi-ere~~bfy. ~ ~fi~h~ or branched­
chain alkyl group having 1 t.o 20 carbons. 

Specific. examples of 2-alky~-3(2H) isothi;azolone which can. be used in this 
invention include 2-me~l-3(2H) · isot~ion,e, 2-ethyl~~(2H) isothiazolone, 2· 
isopropyl-3(28) isothiazolone, 2-n-propyl-3(2H.i . iSotmazolone, 2-n-butyl-3(2H) . . . . 

isothiazolone, 2---butyl-3(2H) .:isOtbiamlone, . ~t-butyl-3(2H) isothiamlone, 2 .. n. 

pentyl-3(2H) isothiazolone, .. 2""~oPentyi-a(2H) is0thiaz01one; 2·n-hexyl-3(2H) 
isothiazolone, 2--c-hexyl-S(2H) iso~o~~; 2-n .. heptyl~3(2H) isothiax.ol~ne, 2-n· 

octyl-3(2H) isothiazolone, · 2-n=-nonyl-3(~: · . isothiazolon~, 2-n-decyl-3(2H) 
isothi.a.z'!lone, 2-n-undecyl-;3(2H) ... isQt~one and · 2-n~odecyl-3(2B) · 
isothiamlone. . ' 

. :· . . 
. : . .' .. . .. · 

... 
... . . · 

The new cla.tbra.te a>mpound of the present Invention Can.'be obtained by mixing a 

dispersion or solution of 2-alkyl-8(2H) isothiamlone and tetrakisphenol as the host 

compound and stirring them at a t.emperature from the room temperature t.o 
lOO'C fur a couple of minut.es t.o a couple of liolira fur reaction so that 2-alkyl­

S(2H) isothiazolone is easily d.atbrated t.o the host oompound. 

Alt.ernatively, the new. clathrat.e compmmd n.f · thP. present invention can be 

obtained by mixing 2-alkyl-8(2H) iC3otbiaZo.~e md. teti:akisphenol pow~r as the 
• . • • •J 
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host compoWld at a temperature from the room t.emperature ~ 60't: for a couple 

of minutes to a couple of hours for solid phase reaction or solid-liquid reaction so 
that 2-alkyl .. 3(2H) isothiazolone is easily clathrated into the host compound. 

.... ·· 
The characterlistics of the new clathra~ compoUnd and its preparation method of . . . . . 

this invention are sum;mari,zed below: . 
. . . . . 

·.' ....... " ·: ...... ; 
, . 

. . .. : :·.. . . .~. . . . . ·,,.. . : . .. .... 

(1) The clathrat.e compound obtained acrordmg to· the present invention is 

almost free from skin irritating_ property ·.against I:iuman bodies~ It is thus 
.. 

extremely easily handled. 

(2) Heating treatment t.o the clathrate;oompo~ beOOmes possible since the 
I . . 

releasing temperature of 2-alkyl-3(2H) isothia7.0lone from the clathrate compound 

(for examplet in case 2-n-octyl-3(2H) isothiazolone is used as the guest compound, 

though the guest compound is in the form of ~lli:cl, releasing temperature from 
the clathrat.e compound is abov~ 190'C.) . ' ·. · 

(3) SinOe the clatbrate oompound .of~- p~f!ei;it _inventwn is in the ~ of 

soli~ it can be used a&""·~ oom~on~D.t"~>f" sbip-t~tfuxii antt~fuulant in the form of· 
solvent..ctispersion. . . . . . . .. ·. ' .,. : . . . . . . 

.. · . . .. 

(4) By clatbrating, 2-aJkyl~~(2H) iSOtma2iC?1ones including. liquid material of 
2-alkyl-3(2H) isoth:iamlone c.an be solidifi,ed and can be used as solid biocide and 

solid slime-control agent. ·· 
.. · .. '·:· .. .. ·· 

(5) A new clathrate compowid comprising t.etrakisphenols as the host 

compound and 2-alkyl-3(211) isotbiazolone as the guest compound can be easily 

prepared. 

The new clathrate oompo~d of this invention is particularly suitab]y used for 
coating oompositi.ons. '' . ·. ·. 

This compound can be used :fur water-hoed paint.s and ~lvent-based paint.s. 

Adding an app?q>riate amoun.t of this . clathrate compound t.o · a wat.er-soluble 
polymer compound such a8 ci1$9in:.form:alin oopol.Y.iners; water:.eOlu'bJ.e Vieyl .. based 
and acryl-based polymers, Wa.trir-aolublc' Vc:.iiotnhl~ oiJ9 nnd p~lYeirter resins,., or to a .. 
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·• .. ·. , , .. 

latex such as methyl acrylate-styrene, Vinyl aretat.e-styrene, vinyl acetate-methyl 
' 

methaczylat.e, vinyl acetat.e-maleic anhy4rlde, · st:Yrene-bu~diene, vinyl aceta.t.e-
methyl acrylate and vi.Uy! chknide-~yl .. ·~ta~. .can-· prepare a coating 

. ·. . . .. .• ··:. . . . . . 

composition. . .. 
•. . ..· ... 

A preferable amount to be added can b~ dete~d. ~uitabi;·'according t.o the 
.. . : 1,. . - .. 

application and desired performance of a coating composition t.o be prepared and 
also det.erm:incd easily by those skilled in the art aocorcling to a well-known 
method. The new clathrate compound of this invention t.o be used fur coating 

compositions does not irritate skin and eyes, does not have an irritating odor, and 
can be handled easily. Compared with the case of solely using 2-alkyl-S (2H) 

isothiazolone, the 2-alkyl-3 (2:W isothiazolone.can be used in a larger amount as , . . .· ·. . . 
an active oomponent. ~refore, fi'._COating ~~po~ition wj.th improved safety and 
high effect can be obtamed. 

·. .: .. :· .. ·: .. . . 

The obtained coating composi~~ ·can be appµ~~ t.o· various substrates such as 

:fiber, paper, leather, wood, ~amiCs-aiid.~~uil; ~d can be used, ~xte~ively, such 

as an interior or exterior·pamt: Tb:e···.~a~te ~P~~d prepared by tills 
inwnti.on is free from the ·p~blems such as init~tiOn ·g; Skin and eyes and the . 
irritating odor involved in handling the 2-alkyl~S (2H) isothiazolone and can be 
used easily. And. clatbration allows l.o solidify 2-n-alkyl-3 (2H) isothiazolone 

such as liquid 2-n-octyl-3 (2ll) isothiazolone 9:D-d t;o use it as a solid germicide and 

a 6oli~ slime controlling agent. 

. In addition to the above coa.iq. composi~;·· the clathrat.e c0mpound of this 
inwntion can be used specificany ~ tbllo~s;. ii. -slim~· p:re~nting q1mt in cooling 
water syst.ems, ·an 8.igaemde, fur· ~g pools;. a disinfectant, a slime 

. . . . 
preventing agent tor paper making processes. a fimgfoide mr t.exture, a fungicide . . . . 
for leather, a bactericide for soap, an antiaepti.¢ agent fur met.al.working fluid, an 
antiseptic agent tbr paint, arid a.~ani~ .ige~;; ~ ~·. · 

.... 

Brief Description of the Drawings: 

Fig. 1 shows an IR spectrum of the clathrat.e compound obtained in Example 1. 

Fi.i. 2 is an IR spectrum of a guest compound 2-n-OCtyl-S (2II) isothiazolone. 
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Preferred Embodiment of the lp.vention: . .. . . ~ . 

. ;, 

This invention will be described in detail a.S exSm:pies. However, this invention is 
not limited by such examples. 

Example 1 

. . 

Int.o 10 ml of water. 1.1 g of 2-n-octyl-3 (2H) ispthiazolone (a product of Rohm & 
Haas) was dispersed, and· 1 g ·of 1,1,2,2-fstrakis. (4-hydroxyphenyl) ethane was 
added t.o prepare a suspension, whir.h wae ·then -~d at 60 degrees c for one 

hour. A resulting reaction solution was left to stand at·room temperature for.2.4 
hours, and subjected to filtration Under reduced. pressure to obtain a solid 

~ . ' . . . . : . . . . . . . . 
substance. The solid substance was v~cuim:,.-dried at.room -tiem:perature t.o obtain 
a light-yellow powdered' ~~~te ~ ·<:bmpo~d. oo~g_ .. _9f ... 2-n-octyl-3 (2H) 

isothiazolone and l, 1,2,2-tetrakis (4-hydro1cyp~~l) -~~ at a ratio of 2 t.o 1 
(mole ratio). 

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

ffianalysis. 

. .. 
Fig. 1shows8n m spectrum of the cl.atbrate:compo1md {IP.3r·method), and Fig. 2 
shows an m spectrum of a ~t c:ompo~4,. 2-~-oct,1~~- (2li) isO.lone (KBr 
method)~ · · · · ' . ·. . . · .. . . · 

..... : :.:.:. 

Example2 
..... ~ . . : .· ~ .... ·.. . -~ :_ : ." i. : .. .: •• ·.:· .= . ••. 

To 1.1 gof2-n«tyl-a (2H) ~thfu..oloil.e.~hicli.:~~ b.e~d.-~:~o degrees c. 1.0 g 
of 1,1,2,2-tetrakis (4-~henyl) ethane·~~ ad~d." 'Tb,ey were react.ad while 

stining for 10 minut.es. The· reaction was progressed quickly t.o obtain a light­
yellow massive clathrate compound consisting of 2-n-octyl-3 (2H) isothiamlone 

and 1,1,2,2-t.etra.kis (4-hydroxyphenyl) ethane at a ratio of 2 t.o 1 (mole ratio). 

The obtained clathmte oompound waa checked ~y _the TG-DTA analysjs and the 

m analysis. It waa ~d ~t the s~e. a~.s~ was pmpored as in 
Example 1. 

. .:.· 

.6·. 

·• . . 
: ,· ... 
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Table 1 shows the production conditions to prepare the clathrate compounds in 
Examples 1 and 2, the mole ratios of the guests and the hosts of the obtained 

clathrat.e compounds, and the temperature to release the guest organic compound. 

I • o' •~ • •' ': 

- . .Table.1 · . · · :·'.~. ·. : · . : : 
. .. ·: ..... ··. ... ' 

.. ,. . . 

Reaction conditions Guest/ Guest Melting 

Example .. host releasing point of 

Time-·\ 
.moie . temper- clathrate 

Solvent Temper- ratio I : .. at~re .... ature 
(t) -(min.)" . . . >.°CC) ('C} .. · . 1 ....• . . . . 

1 Water ar ro 2.0 194 61 

2 Not used ro 10 2.0 196 63 

. • .. 

Examples 
·.-;. 

•. . 
... : ~ ' ~ 
.... ,,..: . 

. ,· 

To an acrylic emulsion, wa~r-based matt.e paiht {ToJ;iopainter), produced .by 

Nihon Tokushu Toryo Co., Ltd., presc:rWe~ 8m.01mts of-a. 45%; propylene glycol 

solution of 2-n-ootyl-3 (2H) isotbisz01on& (teSt ·sUbstarice ·A) and the clathrat.e 
compound consistiri.g · of 2~n-octyl-3 · (2H.} isotbiazol~ne -~d: 1,.1,2,2-t.etrakis (4-

hydroxyphenyl) ethane at a ~tio of 2 to 1. (~le. ratio)'. ~h~d in Example 1 (t.est 

substance B) were added. The resulting substance was applied hi an appropriate 

amount two times t.o releaee liner paper. The paper was air-dried tor one week to 
obtain an orcli.nmy paint film. The film separated frOm the paper was weighed 

. and placed in a 70..ml mayonnaise bottle, and 50 ml of wat.er was added. theret.o. 

Then the solution was subjected to a shaking eulture at 25 degrees C. Samples 

were ooll.ect.ed at certain~ irit.ervals and det.er.mined. by HPLC. 
: • • : I ~ ' ._ • 

Table 2 shows the details of the t:est film samples, and Table 3 shows the eluted 2-
n-octyl-3 {2H) isothiarolone in ?lg and percentage. 

. . 

It is seen from Table 3 that the 2-n-~1-R (2H) iAtithi1:i7"olcine eluted U:om. the 
clathrate compound of this iri.ve~tion is rather smiill in ~ti~~· ·. . ,, 
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Table 2 

Te.st .... Active Solid cont~.nt .. Dried Acdve. component 
' . 

Tata! active 
';)•' ... 

· .subst~ce· in paint "<·:. rnm. in. film .. .. 
com.P~.nent i~ 

. . . 
(%)° .· ": ' (g) (ppm) fihii. ~~mple 

component 

in wet paint 

(ppm} .. (ing> · <·'.I: ·· : I I ;:; : .. •••,,. ·:f .. •.:··· ·~· ', '• -· ',•' ··~ ..,i. ,: ·. .~~~-r · .-· • r' 

'.. ·1.:· .. ··:4 ... ·: i.350 ~z, . ; . -~: _::·:·:! ~~91~~. ....... 4218 
.... 

• .. ·:":·:· ~ .·. ·. .· - .. . ... .'"'--~ 

. : 800 .. ··:.. -... . ,,,.,•' .. . .... .: . . ; .. 
----, .. ,.... 

·.1 ~. ·':·' . 9375 3000 32 . -: -,: ·: I 2.144; 
. :. ' . -~ 

:: . ·:~0.10 
:·· .. .,.. 

. ' . -; .' .. -( .... ::~ ' . ·.. ·- - . ··.·~~2· . , . 

~~- ~ ~-= . 
.. .·. 

' 
·' 

-co 
..,i 

c 
Ol 

' '"" co 

~ 
"'"" ..,i 

,,. ,,. 
l'!j 

~ 
·c:i 
Co> 

Co> 
N 
OD 
OD 

...... 
OD 
0 
Co> 

i 
~ 

"ti 

~ 
w 
'1 
IP 

~-

1§1 
0 
...... 
0 



Test Just 
4hrs 8 hrs substance after 

A 

Buted. amount mg 1.80 2.25 2.40 

co Euation •.%.· ···22.19 27.75 29.60 
. . . . . . ~ . ·. . . . . .... . . . : 

R 
. . . .... 

Euted amount · r.µ.g . 3.54 4.ss· 4.58 
. ·· .. 

Euation . %: i1.61 22.64 22.79 
..... 

Table3 

.24hrs 48 hrs 72hrs 96h~ 

... · 
.. 

. . . 
2.57 2.85 2.88 2.92 

3.1.77. .. 3523 . 35.54 36.03 

-
·. · .. ··r ...... ··_ .. . .. 

. ; I . 
4.98S: . 5.15 5.815 6.035 

~- . :. '·:. ... ·: , . 

24.80 28.61 28.93 30.02 

168 hrs 

.. 

2.94 

36.34;. j 
-~ 

. ... . ... ·. ·. ....... 

' 
: 6.405. 

. • ..... 

31.87 

-cc , ..... 
0 
m 
...... 
...... 
cc 

~ 
....... 

..... 

""' ""' 
~ 
0 
w 
w 
N 

°" °" ...... 

°" c 
y 

~ 
iJ> 

~ 
~ 
i::: 
'"S 
ID 
g,, 
s:: 

1§1 
0 
...... 
...... 
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Example4 

An acrylic binder for water-based gloss pain~ and ·another acrylic binder for water­

based matte paint which contain, as a pi~ent •. titanium ~0Xide1 CR-50, produced 
by Ishihara Sangyo Kaisha. Ltd. were used. ~ To prepare paints, t.est substances A 
and B were added in 4000 ppm al., and:their adding sin.aunts were acijusted by 

sequentially diluting with a non-addi~n.pain~. . The p~nts, were applied, in 25g 

per one square meter, f:o veneers.(50 Dim x 100 mm) whose s~ was magnolia 

two times a:t intervals of four ho~. and m-dried for one week or more t.o prepare 

film samples. The film samples were ~peated]y used thre~ times. Test fungi 
were inoculat.ed on the sample~ ~ni~ti~a~d. ~at. SO t; . ~ 3~ days . 

. . ~ . _;· .. . 

The inoculated fungi are as follows. 

I.D. 
IF0#6345 

IF0#6358 

IF0#6342 

Name of fungus 

Penicillium funiculosum 
. . . . 

Aureobasidium pullulans 
. ' : . . . 

Aspergillus niger . . .. 

Mildewproof eval~tion indexes.~ ~t as .mnmv~· 

Fungus growth rate Cop.tamhia1ion level, . Jj_\mgus gr<?wth evaluation 

.. 

0 Nil '• ... : 0 ... 

T Tram <5% 
1+ Very little >10016 
2+ Little 26%+/-
3+ Moderat.e 50%+/-
4+ Many >50% 

;. 
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Table4 

-
Test substance Dosa~e ,~_.Fungus··cirowth rate 

(ppm, active · Gloss paint Matte paint 
comoonentl . I 

B 1000 1+ 1+ ·. - --
B .. 2000 .1+ . 2+-

! ·. . 
8 3000 T I 1+ --· 
8 4000 T T 
A 1000 4+ 3+ 

Blank 1 4+ 4+ 

**: Much more growth was observed sometimes 

Films of the paints prepared by addlng · 10QQ ppm a.L-·!lf :the.' ·ciathrate compound 
prepared in Example 1 tb ~ter:based gi~~s',nnd matte ;paints were confirmed 

having a very superior mildewproof e~. ·to ~se. ~f the. p~t containing 2-n-
octyl-3(2H) isothiazolone in equal: weight.· : · . .. 

Test Example 

A 45% propylene glycol solutinn of 2 .. n-octyl~ (2!!) isothiazolone {test substance A) 

and the clathrate oompound consisting of 2-n-octyl-3 (2H) isotbiazolone and . . . . 

1,1,2,2-t.etrakis (4-hydroxyphenyl) ethane at a ratio of 2 to l (mole ratio) obtained 
in Example 1 (test substance B) were tested ~safety by the following method. 

. . 

1. Preparation of test substallces · .. 

Each s~bstance was ziot tre~ted. A. ~iuti~~ ·or ~-~.<Jcty1'..g. (2:li} isothiamlone in a 
st.at.e of yellow liquid and th~ cla~te cri~po~d m ~·~ate of crystalline powder 
of Example 1 were used as they were. , : . ' · ·. ·· ·. ··-.:. · . · · . 

.... ·: . 

2. Used animal 
Rabbit New Zealand White, male 

s. Dosage 
. ~. . ~ ... 

11 
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.. .:. ... . . ... . :.:: .. : 
: . . . . . : ~. . . ~ . : . ' ... . 

. : ... ·.":.::~·.·.: 

.. .: ·.· ... : 

. . . 
. . .. ·. . ~ ... . . .... 

. : . 
... ·.· 

The· rabbits had their back bair'cut a -day before t.estin.g.; To a round lint cloth 
having a diam.et.er of 1.5 c1nt 0:1 g or 0.1 ml-of 2ach substance was applied using a 

little amount of ion-exchanged water, if necessary, and the cloth was put on the 
skin in good condition. A 6 x 6 cm gauze was put on the cloth and a breathing 

bandage was used to fix them. Thus, a semi.closed pat.ch test was oondu~d for 

four hours. After removing the cloth, ~e remained test substance was wiped off 

with water. Two rabbits were used for eachte.St substance. 

4. Observation and evaluati.On· . ·· · . · : . ·: . : · · .. 

Skin damages were ob~l:ved. ~d ~v81uat,0_a· ·-~~ ·;liofu:: ~d seven days after 

removing the cloth, then scored. as shewn .in TabJe 5. · Ah ave~age of damages for . . -· . . . -·· . 

three days after removing. the .cloth waa citlculated and _indicated as a . skin . . . , .. .. .. .. . ... . . . . 

primBl'Y irritation level index (hereafl-..er ('.alled ;'Pir?. : . 
. . . : .... . . . ... · .. : .... · ',: ·:· ' . · ...... 

' 

6. Results 

Table 6 shows the results. 

When 2--n..actyl-8 ~ isothia.zolone was used, the ~hest point 4 was recorded for . . 

erythema. and dropsy. Later, the drop~ w~:ro~uced but necroses were observed. 

These necroses did not heal even after seven days. it bad the Pil of 6.8 and ·was 
judged t.o be a very irrita.(;ing (caustic) substancs. . . . 

.- · .. ·' 

On the other hand, the cla~biiit.e ~as scoied. 0 .. -~ ~;:-.a.h~-,~~ma and dropsy 

healed in six days. It had the Pll ~f 1~9 a:iid ~judged "t.o be· a slightly irritating 
substance. · : · · · · · ·. . . . . . . ..-

..... 

It is seen from the t.est results that clatbrati.Oil with TEP and pulverizing sharply 
reduced initiation t.o skin and improved safety. 

12 
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Table6· 

Ezythema and scab .. 
Noecythe.ma 

. ' :· : ..... ··.·.. .· 

.- . 

.. 

... 
,. 

Very slight erythema_(p~Ji.recq~zable) '.'. 
Clear erythema 
Moderat.e to sevei.-e erythema · · · ·· · ... 

.. 
•''. 

. ~ . : .. 
•.. • . l ... '. • • ~. 

Severe erythema (beet redness) to ·fui.ina.ti.Oti o£ mght scab 
(damage to a depth) 

Maximum point 

Dropsy 

No dropsy 

Very slight dropsy_ (b~ ~cognizable) 
Slight dropsy (clear edge due t.o an o~~ua . . : : , 
protuberance~ be obser\re~ : ... _· .: · . ·:·.. . ·,, .· 
Moderat.e dropsy (abo~~ l_·mm high p~ber,~) 
Severe dropsy (about i~mm ruih\1:ro~b~~ce ~d 
anexpanse·~~.exposE!darea). ·.. . ·. 

.. -~ ·· . 

. ·· ·, . . . 

! I ,' : .. 

·.·~ 

~. :, :, ' • ,\•' • -,.• : •• I :• 

18 . 

•. 

0 

1 
2 

3 

4 

4 

0 

1 

2 

3 

4 
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Table6 

Day-varying score 
Test " 

substance E~ema/scab Dx:opsy 
and· .. 

aniina1 ·No~· (hour) (days) (hour) (days) . 
; 

.. i· 1 2· 3 6 1· .. l· :. 1 2· 3 ·6 7 
. . 

·.01 4 .4 4 4· 4 4 ·4·_:"4 2 2 1 1 

A . 
' 

.. ' .02. ·. .4: . 4: 4·. 4· 4· 4 '4'··,'. 4 1 . ... · . ·... . .. . 1 1 1 . 
.. ... ,• 

. - . ~ : :· ~ ... ·. . . . " ·: .. .. 
· .. ·-... ". . .. ----···- .. ·.---~·--I• •' • • 

•;I ·." 

.. 01:: . l· 2 2 2 0 - l 1. .o 0 0 -.... 

B ' 
. . 

.. " ., 
.... ·oz .. i.· 2· 2 1 0 -·".,; '. 0 " 0 0 0 0 -

.. 
. . . ·-·· .. 

* : Light ~ 2, . Medium= 2 to s, Severe~ S 
- : Not observed 

Average score 

to the thlrd day 
.. '. 

andµote · · 

28/4-7.0 .. 

.. 6.~•:: _: 
26 / 4 = .6.S N~croses 

· obses:ved -· . . . ~ . ~ ... 
--· . 

9/4·1,~2 
~ 

1.9* . 
6 I 4= l;°;S 

-

. .. 

.. 

-cc 
'....:i 

c 
Cl ...... .... 
fD 

§ 
1-
....:i 

~ 
CD 

'r.I 

~ 
0 
Co> 

Co> 
N 
OD 
OD 

.... 
go 
0 
Co> 

C/) 
t:r:l z 
t:=' 
> 
'"Cl 

~ 
tJ:l 
i:: 
"'S 
CD 

~ 

ll§il 
0 .... 
Cl 
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What is claimed is: 
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~ .. ... .. 

. .. 
... . 

.: ... ·: . 
... . . .. ) : 

..... · ·. ;· 
.,• 

.·.· ...... . ... . ·; .. 

-- .. .• i 

I If Ill~ 1111~ 11~1111[1 II If 11 

1. A clathrat.e compound comprising a t.etrak:isphenol expressed by formula 

[I] as the host compound and 2-alk:yl-3(2H) isot~lone as the guest compound . 

. • ( 11 . ; . - . . ·: . ~.: 

. 3· .. . . R. . 
HO 

x 

HO f: OH . 
R~ 

(In the formula. X represents (CHa)n where n l'fiay be Oa 1 or 2; and each ofRl tt> RS 
- . 

represcnt.s one component ~lected froni the .group coilsistilig. of h~gan at.om, 

lower-alkyl group, halogen atomj low~?:"-3.UroxY. ~~ ~d; .:l-g.bstitutable phenyl 
group.) \ ..... : .... . . : ' . . . . ·> _;. . . 

.. . 

2. A pl'eparati.on method of the clathrat.e c0mpound :in C1e:im 1 wb.emin the 
compound. is obtained through reaction between t.etrak:isphenol expressed by 

formula [I] and 2-alkyl-3{2H) isotbiazolone. 

3. A coating oomposition containing the cl.~thrate oompound: in Claim 1 . 

.. 
' •. : • : • < .. : '.. 1 •.\. r 1 ·, • ~· : •;: ,-.. ·.; ' ' , , .• •. • • , .•',• ~ .... : • . ." . i 
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