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5 This i nvetqt | o 4% n 973 har eut | caI conposi tion for/
the liver particul arly,
i s concer ned m@é ;%%‘éf{am M’{yﬁgﬁs for preventi

and curing |ie r(5 RdSfae arni ng an 10 ~effective ano
conpound having The ganeiss %Ml%@sbs 50Y 543 54Y 565 56Y.0 [err]

(1) wherein [err] whgeh 1rmyzd@ez1§mez4¢&smsiyfmems 368apx @3gnt ind
[err] al kyl group, and a pisessesewo By acceptabl e diluent. The Tnvention

further:rel at es (12) IiveROAKTNIAKI TANINARAPHEIOSHI KURONO asier i ng 15 t he
concentration of al cohol TSUTOMU KlASall and abnormal Iy el evated concentration
15 of sugar in the, blood, which contains a conpound of the above-nentioned
general formula (1). TH4 PWHHQMWQ&TM FOR{@RING LIXERof t he said
compound as a liver diseases controlli nBI%’g‘éﬁ'? and a bl ood al cohol - or

abnorma| ly el evated blgpd 4 N1 pgpaAGRL ti d
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of bile; control oﬂlvérdeseases oﬂtomnmmasl anfnmisrat i on of I ood coagul ant

prot hronbi n, regener aM peation ] har ‘1““%?‘% i vi ng
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However; even such delicate and well -bal anced unctlons of the liver

sonetine undef go di sorders, either acutePy or chronlcally, due to various
factors 30 such as al cohol, |nsuff|cNgQV q trition, viruses, ugs,

t oxi cant's, daimage of bile - 30 flom1 | esdzfis, 0f-dl ood and Iynphatic vessel s
in the liver, etc. to cause such dlseaseé as for exanple, fatty-liver,
toxic liver danage

the Iiver, chol est grzl,ﬁ,ég ke Eiﬁ%i’{d’iﬁ’? ggﬁe d%ehéﬁ‘gi@w%a@%g‘%ggl !

stage. . _ The invention further relates to a pharmaceutical composition for lowering - :
15 - the concentration of alcohol in the blood and abnormally elevated concentration 1§
?f sug?r 1&)the blood, whrch contams .a compound of the above-menttoned general :
ormula :
The invention further pertams to the usé of the said compound as a liver
diseases controllmg agent and a blood alcohol- or abnormally elevated blood
20 - sugar-lowering agents. ' - 20
In view of its various functions, the hver is frequently called a delicate
chemical factory. Thus, in the liver, various chemical reactions are being

3

¢ - biochemically effected, such as detoxication, sugar metabolism, protein

i metabolism, lipid “metabolism, formation: and secretion of bile, control of
25 hormones, formation of blood coagulant prothrombin, regeneration of liver cells, 25

and storage of various living body-constituting elements (fats, glycogens, proteins

and vitamins).
However, even such delicate and well-balanced functions of the liver
-sometime undergo disorders, either acutely or chronically, due to various factors
30 such as-alcohol, insufficient nutrition, _vu'uses, drugs, toxicants, damage of bile -30
flow, lesions of blood and lymphatic vessels in the liver, etc. to cause such diseases
as, for example, fatty liver, toxic liver damages, alcoholic hepatitis, viral hepatitis, -
- congestion of the liver, cholestasns, Jaundlce, and cirrhosis or hepatoma as a final
stage.
35 As the result of extensive studies, the present inventors have found that 35
compounds represented by the aforesaid general formula (I) have actions to
activate liver cells and to activate liver cells and metabolic functions of the liver,
such as'sugar metabolism, detoxication (for example, detoxication of alcohol),



35 As the result of extensive studies, the present inventors have
found that 35 conpounds represented by the aforesaid general fornmula (1)
ha ) . . :
met abolic functions of the liver, such as sugar netabolism detoxication
(for ‘exanpl e, detoxication of alcohol), 2 . ' _
09, 819 . 2 - formation and excretion of
e and biliary salts (chloretic action)-and regeneration of the liyer.

e | ventors have al so found tlh e corrpOunds represent ed by general
for LV ty -to all P\II ate or @ure Lhe
exi sting formaion 3nd excretlorfbfbmﬂilhary salts (chloretlc action)+ and re eneration sl
5 The i nvefrh P‘sefhave furthe nd that the Lonpoun s represent ed by

aq n

general fgg é“‘ﬁ'v g@i}"gﬁteaw:ﬁh’e m%lcge gt ect the function

of tshe- |Id&ﬁﬁseﬁgal nst a cert of danage  or

h8 conpgurids

represent ed llchluoam\reefmedf emmaheémmharégresem&mmﬂ conpqundls, and
- can be s &%ﬁn ﬁliﬂag?‘g s;eg ?C‘%E‘:‘ld? arotrgt the Tenegion of the likert wo -~ 0 t ypi cal

synt hesi s pPrees a afORY; ena (A) and [err]
wher ei n [mmp}mruis,easgsncad mm&ﬂ?gdat\m mﬁ&?gg%%?&;ﬁg{%?&%%%g%a halyggen atom

15 typ“’"'?ﬂéltesis EToCeEB SheRplavobyt Waysof Shereation sebkma (orgsdunds of the

general f(oPmJI a (1) 15 can be synt heS| zed by reacting a nmalonic acid ester
- Vi th carbonggyj sul fide |I<h the presence tabl e base to forma

dithiolate salt, reacff* the dleu;u olﬁ sa,Jrst with a

1-acetoxy-1, 2- di hal og Hafte o p pre @ al kyl.- -

4-acetoxy-1, 3-dithiolark 2- ylidene nal dhat e hydroI yzing the thus prepar ed

mal onat e under praper: 20' - - gondi-tiops, and then- -subj ecting the

resul ting dial kyl 4-hydroxy-1 g%gdlt Loacps-z-- 20 ylidene malonate to )

- dehydration reaction on itions. The dehydration reactign is
advant ageousl y carri e% g %Z %ﬁue P s-ence of a dehydrating agent. Exanpl es

of the dehydrating agent | ncI ud® concentrated sul furic aci'd, chloros#lfonic

",acidl met hanesul f oni ¢- aci d chl Plde benzenesulfonic 25 acid ok its

chl ori de, p- t ol uenesul I henic ac °ﬁ 'QT\ 3Rbrus oxychl ori de, 'phosphorus 25
~pentachl ori de ‘and phosphorus p,ag_(o t hough these: are not linitative.
Further, exanples of the inert $ol.vent used in the dehydration reaction

~#"jnclude carbon tetrachlori.de, benzene and ethers, though these are not

limtative. [err] 30 _, , Whe in Jeesir] are as defined reviously Jerr]
represents an ani on resrdu% a 0 R3 represents an al(®yl ating agent"
resi due. o 1,509, 819

3 Thatis, _.acco 0Ccess, the co ounds of the gener al for rrul a

iscan BE %5‘9%‘53@?&% 4 f““‘ﬁ“&mtm RN cop e ot e

(
by the reantble@ynﬂ&fsxz

decar boxy#r M?r?f h@#t mm;btha)lldt trea@nnme dithiolate salt w1th

1, 3- di t hi Hi; Q‘};‘m fﬁm f ! dogestaryal dithiglanchi ¢ acid ester in
"t he2opr esmﬁtl S, ﬁncﬁt!lb ti re l&ygnbfy lg;ﬁ %ﬁnp sed 2(? in the
above reag! FlUn mglopatg | tpoldeliydratxamelteamoacmder Qropet ip 1ﬁdsnmr¥hde di'nmet hyl .

: age rigd, iny (the se

sul T oxi deSSRIIER: FAHRAL N SRRSOl UL ot et proseacergii o ve.  Pref er abl e
as the sulfunc amd chlorosulfonic acid, methanesulfonic acid chloride, benzenesulfonic .

. 25 acid or its chlonde, -toluenesulfomc acid, phosphorus oxychlorxde, phosphorus - 25

pentachloride and phosphorus pentoxide, though these are not limitative, Further,

examples of the inett solvent used in the dehydration reaction include carbon | .
tetrachlorxde, benzene, and ethers, though these are. not hmltatlve '
® : A@.cﬂ_s\ _ R,oif o _— R .
- ‘ (:_;‘/C-S-Rs + >C';12 . . .. ~ .
CH—g ) RZ0¢
.
- _ E_tm“\. _/_s_tl_-.,_, T . . o
E=——ng /C.=°\H'|H' 0
30 wherein R! and R? are as defined prev1ously, Ao represents an anion res1due and 30

R® represents an alkylating agent res1due



base are al cohol ates,. sodi um hydroxi de, potassi um hydroxi de and sodi um
hydri de, though these are not |imtative. 10 Typi cal exanpl es of
the co et—by : s Ot-FrtH-8 O—at-€ FeWR—-A
Table 1. TABLE 1 [err] The conpounds represented by the general formula (1)
are extrenmely low i-n toxicity to mammal s, and their acute oral toxicityto

. a0

mal e mce expressed as [err] 15 val ues are at such a low toxicity

| evel as«in the range from 1,000 to 6,000 ng/ kg of 15 body weight or nore,

in general. For exanple, the . [err] value-of the compound 4 is 3,120 nyg/ kg;

Further, these_Zanpounds have na_detrinentd?8Pfects on test animals .

adni ni st er'ed t her ew thThsds, addordig foliflis 368 tﬁ@&fnﬁgﬁnﬁ'bpth@‘g&mdg[fﬁgigg&ﬂ' nary
in 2 - :

admi ni stration rangean® sy%thesiz%d__b reling aaditRiokiud 4lt, avhich lche by ot

. . R c on l . 28 | ST - . .
factors including td _%mufta Ll :ﬁ%ﬁg@é ;ntlé_ a%t_lgl,ag@t eney theitiecgrbokylation The
pr edoni nantzghgnges AL olerinth L ot Brohle S & SLbsabi
mesenchymal {r gact i orin aledatwee Weadticd h@alddhols, dekih ac

MBS el

) | AmeOial _ : _ Qlim&RyifefRantide, 'Whdthyl! S
depends on the caus%}ﬂqua’e aeﬂh,tgtqaby rofrahcthoigh dhisd aredof Mritative Preferhilbas the
necrosis, periport altmﬁiﬁ Qe iodyim hydsoride; pataspium hyfrexidsand sodpum hydride, o
These changes tar e knowypical ganiphilof BRCoRpEIdE fEpRséltéd/bye BORRI tdRdula (1) 10 -
25 admi ni st eri ng 't hetrd &) show ingTableelri cal s to l'aboratory animals. -~

Centril obul ar necrosis is induced with carbon tetrachloride,. thioacetam de,
chl orof orm or bronobenzene. Periportal necrosis can be induced with ally

al cohol. 30 Di screte |obul ar necr 58P%E hssociated with nesenchymal
reacti on can be 30 induced with D-gal actosamine. Fatty l|iver can be

i nduced on nodel by adm nistering car bonﬁ'@gqt_ra/cshi;?ri de or et hionine. 4
1,509,819 . - : ' -/°=C\4}3 | these acute, subacute

and chronic |iver damages are-known to t?%c;n'sfo'r ninto cirrhosis as t he _
final stage. In laboratory, a nodel of cirrhosis can be induced on nodel by
a longterm repeated adm|Tosfcamf]l ON Of carpbon tetracnioride to ammls. 5 '
Experi ments have reveal §d tNeat |t IR conpd®inds reprep.emietactdy ibdae jpf or esai d
general Fformula (1) havg—sush—Hroad- ous—phati cal Jactivities
as nentioned bel ow (1) |Acttvit|i &&to cdfe (i ncl ueprig+o—gseEent| and to
alleviate, hereinafter tlhe samg) djver d geases gssqgiqted with | -
centrilobular necrosis; {10 | (2)" Activities to cure-liver diskases
associ ated with periportjal hecrjos+&H, nCHY (3) nAptMY-T5ES to cure liver
di seases associ ated. wi tfh d‘i‘-scret.%_'ﬂ?obul, .,nNecrosi s and érq%s“enchynal,
reaction; (4) Activitied to'cudefatty ITver; (5)™ktivilies to fure
cirrhosis; 15 - (6) Activyitijesda, cumec y1pXi ¢ |4 yeko dapages; S
15 (7) Activities to cuije conggstion of-the liver; (8) Activitigs to
stimul ate the excretion|of ®il'¢ dfaHbi | ii&ils sal t gng.JaOFGREL i c ackivity); .
' ' . - 7 | CHy i-CH, = mp. 5§70 — 58°C ’

8 | cH, . iCH, 0% 1.5928

' The compounds represented by the general formula (I) are extremely-low in
: toxicity to mammals, and their acute oral toxicity to male mice expressed as LDy,
15 values are at such a low toxici:f level as in the range from 1,000 to 6,000 mg/kg o? ' 15.
body weight or more, in general. For example, the LD,, value of the compound 4 is
3,120 mg/kg. Further, these compounds have no detrimental effects on test
animals administered therewith, so far as the doses thereof are within an ordinary

~ administration range. _ . _ o .
20 - There are knowhn a variety of causal factors including toxic liver damage, 20-
-~ hepatitis and fatty liver. The predominarit changes 'observe(_% in these diseases are
necrosis of liver cells, mesenchymal reaction and accumulation of lipid. = =
' The feature of necrosis depends on the causal factor. It can be classified into
. centrilobular necrosis, periportal necrosis and discrete lobular necrosis. o
25 -{ These changes are known to be realized experimentally on model by 25
administering the following chemicals to laboratory animals. . '
i Centrilobular necrosis is induced with carbon tetrachloride, thioacetamide,

« chloroform-or bromobenzene. ' S
* ‘Periportal necrosis can be induced with ally alcohol. '
30 - Discrete lobular necrosis associated with mesenchymal reaction can be 30

induced with D-galactosamine. o
hi Fatty liver can be induced on model by administering carbon tetrachloride or
ethionine. ' - ' : .



(9) Activities to |ower the concentration of alcohol int
(10) Activities to | ower abnormally el evated concentration of sugar in the
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he bl ood; 20
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as sel enium salts and cadmum salts. As above, the compou

. gener al
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usef ul asctieiey)] agogi c or curatrve for Jaundice © humans and ani mal s.
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Harrhdeeuti which effivacy is based on the various
pharmacological act1v1t1es manifested in the liver by the compounds represented
by general formula (I), such as the abovementioned activities (1) to(11). g‘he scope
of object to which the pharmaceutical of this- mventlon can be admlmstered

_1nvolves humans and animals.

- In using the compounds represented gene'al formula (I)as pharmaceutlcal

60- to usual
utic '
all'y acceptabl e

G herwise, it is
ntio |ntheform
vi dual application

55

for controlling liver iseases, they are used in the form suitable for exhibiting theé .
intended efficacy. That is, they can be used as pharmaceutical for controlling liver |

diseases in themselves alone. Otherwise, thi€y may also be formulated, according
to usual procedures and means adopted in this field, into pharmaceutxcal
compositions in the form of a mixture with.a pharmaceutxcally ‘acceptable diluent

60-.

and/or other pharmacologically active substance. Otherwise, it is also permitted to -

provide the pharmaceutical of this invention in the form of administration units
convenient for their individual application purposes wlnch contaln the compound.

65



5 1, 509, 819

5 of this invention alone or contain it in mxture with a pharnmaceutically
accept a : _ se. The
pharmaceutical of this invention can: “be-;admi ni stered eit her orally or
parenteral ly. Accordingly, the pharnmaceutical of this invention can take an
5 ”appropriate shape suitable for oral or parenteral adm nistration.
Solt ig also pernmtted to provide the phar maceutical of this invention
the formof adm nistration units. In this case, the pharnmaceutical contains
an effective anbunt of active ingredient co¥88itnd. Said effective amounts

shoul d meak_a cert aldtluﬁﬁn@ﬁummmmﬁm%ttttret\mt acanmeamwly\t&rebﬁus
conditions. 10 diluent ‘&fid? pharmavdlo ny 1v Iswhsmeutlca of th

i nvention can be provi dag Pharmi ugi mV m"“ el Eftke df lamu es,
tabl ets, sugi ~coat gﬁ%ﬁé“%js‘ﬁfs forel ‘gm jf‘ﬁfé‘sc g bgﬂm ons
| i qui ds, emyl si"ons, mmu ﬁfperml&bm cﬁ;litﬁ:t afxﬁh‘eedticklefth'lilnﬁernhatrrmemuhl cal
of this inverion if etipn’ mts elé i¢al copfpn 330 effectivehe :
aseptic state.or inj “‘trgir i qi!lﬂ % rngé Aoy Bould mean & |

15 This inventjoon i nc u-&es}l@u eﬁxongﬁﬁebe providedmul ajo
(1) is administered mcrhudehefot @xm mwm:rx,t grmllw tdbless, pizar-coated  tabletal bills,
accept abl e dil uent . °|fl’Flék°Ei|sP|?Pé’ﬂt°“F’ef‘é‘P?"é‘B“$ Hayidsy %‘P‘Hs“l’f’éa‘Wg’%'e?rﬂtJ"éﬁ“P%ﬂ angd her

t
than the conpounds rep"Iﬁ@ﬂ%ﬁ&tebﬂcagﬁﬂﬁhﬁ&en{t&f@}%ﬁd&d%ac&hﬁnéywltﬂ%dsniﬁy be a
solid, a sem s@lid, the hseptiti stht@Or in the fopm ofian m B:taqbéoas mbul e Exarrpl es ofs

the diluent include veﬂ'ﬂ‘@]lfé’sfgl hm° tlaél)
di si nt egrators, sur f: &S,‘g‘ﬁ,t; ’;,hl; ?}} ﬁég‘gg‘g\t P§nds
seasoni ngs,- deodor antresentyd by ge rat\/forxm:,la(p)r’ﬂseeiiluai tnuﬁlie,asdlldssﬁﬂnﬂiolld;l’al uids,

sol vents and tde |i %ﬁd h@éﬁglﬁ 4 fho »of Hhendiluent) i “de'l‘f? igles, X} S mMago
be used-either singl rﬁf ;E% ﬁ;? ’fdb&ﬁfﬁ“{]}f ”é :p ﬁﬁ? i’“ dlﬁﬁft'éo ers.

Such 25 phar maGelérits e C1hpigaN huemh&u%n umxeafsmaseémsteu nmes
used in.the form of eetherz@l m méhwqurm @fthem napﬁmmbo owm?bﬁ?ﬁ“é

subst ance; whi®h aI ¢h i %‘g,tggy(‘;%i mf%sﬂc aﬁggbellf m of a 25

he to th
phar maceut i cal corrpcgs(s;;eldpraupnvé o®.

accordlng to
any known net hod. For é‘haplplna ceutiqal compostiaufof tﬂmnuohawwb“mwcdsaworamd a 30

di luent i-s forped, n&%ﬁ“g%‘?@?&?f fRE Gy, gcti paha| ar
30 conposi tiomd s milodgtkitiohGl mokRRPIcE erdio o téﬁﬁ@f@ In dase%%ts" b c;'ft‘fcﬁ
phar maceuti cal corrpo:smpostltmnusfdi* parefar: aem:mmsdratad,m irslmdferable onbe midei aseptic -

preferable to-be nad@d; gl 3¢ de isotonic f.o.the
bl ood. General Jy, tnmgﬁt ﬁgﬁl%m polipye) %ﬁ%ﬂ-‘&t’% &tm‘ﬁbbﬁﬁtf% ?‘fﬁ tImgdS tai g5

at least 35 0. 01%hhy, mal nnobaﬁ@ﬂieﬁ)ﬁuélhﬁlouen t thefsaidh ﬁm(iﬁﬁi’ﬁb&l hseﬂn

the active compound. inde th| S tjon | ne d SHE de. . that t he
sai d conpound i s usqlq emsf Eﬁ d&gﬂgﬂd it E& trat Qentlon

"is fornul atedgg ntos éfbﬂldﬂ‘tef'eaf lierheLHhhﬁeS,Mdst’l dopteid Sshhgeh! 1ﬁle fr M Ng 49
the fornul at ed conpesam th begseltztbmsr graules, pllls,smmieur swarfcbeﬂeémblqtm the

shape. Most frequent°F“§F Efﬁriigqt U GamdgQ and W&QQ{T%%%% inv

fol | owi hgs: tabl et s, thegéform tﬂs ,ph ﬁmcdDQ: 3bsition gﬁép
capsul es, anpo4sl es atn letiltrehdmaheandlimmatshec tpah ordfnzﬁmcpdmsadomedmrthldarmges

and various di sease J‘,’t"‘i ﬁg" ?Qﬁﬁ:{, m*g?"f&m gﬁt on of
the present inventi qme kg T idRRR ond ﬁ%l
accor di ng to an ordiad tr qncmlhmeea@dm taadn bywiyhif $njdctier xd(;ludl mrdmmpieo

1 tl
attain suth effects * n;gt@;t‘rt ltseht 3¥E°‘5‘”v"éﬁt?é°“v*msf“ T
1

.—

conposi tion of the RiesERMclddih @lﬂ: idef bf 's@b_]éfé mh@t'h tfd dmnmstered
par enter. aI ly. The omhmﬂmlmrrtbammakltlmdn feredce Ghesa: ility) ggeq bex Fsby weight/taé i on,
and the parent ar a| clinical picture, the hysical conditions of atlents, the means of administration,

the time and interval of administration, the kind and properties of pharmaceutical 55

composition, the kind of active mgredlent etc. In some cases, accordingly, the
dose of the pharmaceutical may be made smaller than the minimum dose
mentioned below, while in other cases the dose would be in excess: of the
~ maximum dose mentioned below. In case the pharmaceutical is to be administered
60 in alarge dose, it is preferable that the pharmaceutical is d1v1s1onally administered 60
several times a da;y
In the case of oral adm1mstrat1on effective dose for ammals is in the range
from 0.1 to 500 mg, preferably from 1 to 100 mg, of active ingredient per one .
kilogramme -body weight per day. In ‘the case of parenteral administration, -
65 effective dose for animals is in the range from 0.01 to 250 mg, preferably from 0. . 65



adm ni stration includes adm ni stration by way of injection including, for
exanpl e, 50 subcut aneous, intramuscul ar and intravenous injections and
instill atd : j s i '
vari es depending on many factors, including the kind of subject (whether
the pharmaceutical is adm nistered-to humans or to animals, the difference
I susceptibility, age, sex, body weight, the clinical picture, the _
sical conditions of patients, the neans of administration, 55 = _the
rre6and i nterval of adm ni straf' the k| nd and propertles %f _
pharmece : : —etc.. tn sone
cases, aG@@i nq‘laytlvetlhgrediaaepeoénetltﬂe noe rnsad;euélgm hrmy be made srmu er than
“the nini 'go e_mneﬂ)?@ tﬂﬁl"Pé° eﬂyeesi frg®e dose woul d be in
excess Ofgdebiei é}‘éﬁt?s E:, mt Enﬁglmfar maceutical is
to be adr2150mg.tp mblﬁﬁomo,s 10 50 mg, arogekx &&unelbbdy ﬁelghrt pércapih e thai the
phar mace:ix]!q 0 EPI@'# W ‘r’ cnmdqaén huggnsgeingharange mes asfagy. In the
case 0O Oha e, PFEHaOL PR Pe Bk Pet gffe kilopmme Body i 1y t he™Fange from
0.1 to 500 I'l'ﬁeplﬁﬁeﬁif fivéioy 1§clllﬁﬁ%iedtn€)ml)ﬂ.0ddw befw Rl Fe¥@edcB @6 €di-ent per. one
ki 118gr ameea yinchedinghtyntbesis ekawpples, fput the inwstionois npulimitddetoathe adni mg st rat i on,

65 - & %i ve dose for animals is |lnthe range from0.01 to 250 ny,
preferably from %ﬂ; 6 to
25 ngof active |ggr eé‘ggf?n%é(ibgﬁsg 12¥hdene mgm%?f/e wei ght per day. In the
cadé of orall‘oaslrmtmns:ﬂaoﬂdn cqs&lfdeltytiroxyel ddsbothmz-ylmgnamalpnaﬂeducedsfromthe
above- neh‘!%??ﬁ‘% “?"P&é‘!‘ﬁﬁ? "é”nfl‘é?f ?Eﬂ: ‘Eﬂf haition for
ure was continuously sti t ra {
t)ﬁeréa a‘i}@ﬁﬁ

suscept i Qb blktYon g&,ewgt@ agdbal gnl n the range from
0.1 to 5tetrachloﬂcﬁ€la asRER awda lleya héoniager asteﬂtr dvith eftef, anie ki | ogr amre body

weidht p end=a bm wit ﬂte rl pbsequenily, thecombingdn, eR¥ecti ve dose
for _huma ,E] Wﬁdﬁﬁg%mﬂ%ob % from0.1 0 25

g, per QB@Je tngecamo Mtwfoghfof hite ERyals, Tie 5wr-eweo,tyldmvent ionis

|Iltgstrat8é% in nore detail belowvmth referenceto 10 exanpl es :
Fudi ng synt heg}i@1 exa I <§Sﬂth o vent n | s not linmted22o the 10

exarrpl es. Synthe ;%éﬁ#n o1 Boropyl . _

1, 3-di t hi ol Aaomhmarm bomﬂe@of(mmumomm&m ¢ 33id ¥b To a

soljdtlonZﬂImBof ltufm ans‘gﬁd ﬂg{}‘% 181018“@5 109i OQMQWB/I i dene mal onat e

15 | n 50A %’%ﬂ hido c;’g“’gd °fgﬁfrat R orost fonic acid,
an

with CDORRLSE Ahc N BerCahid riea m/4 593 ot b adegke. 09I t enperatur e for
2 hours dMlolemwd | mpi DA°-61160Q (decaag ' vvater vvas -added to tHe reaction

Qi d,. % ndé (;%‘%rlﬁi ’Ptu%gle'nd%ou wasdg?( é;?lf \31 AL % mThe ueous | ayer
was EXt fterth o}ﬂte ca
tetrachl (ﬂtelrd&nltina ure&i s Lg;(ﬂhbmdehdﬂtmenlevnozﬁly bigieed was dr| ed and
9

then the 23 turg. SupssauanHY. a8 2l s. The t hus
s cﬁt"féf‘ﬁd i B I TR £ 5 e

forged Crla)lg%
'--aboverrentﬁltfmend dﬂwmmx redtystdlized ﬂdirfm-(héxanhﬂotobtamr (%rgtonthe abdve. 59 degree -60

degree Cmey the forin of white crystals, m:p. 59°—6 yield 77§/ﬁt hesi s Exanple 2.
25 Synt hesi g’%g’fam(?‘ef'iéf)?éiﬁi‘if’bf blog, fﬁ?ﬁrfs ase By ?”alélﬁe mal.onate. (Compound 4 in
. Table 1) A solution of 44.4. ngélnﬁlelmle) of o

,.-

- 1, 3 dl thiol I%et&x;l 1% dlthioFZ-yt er?'er gat))( ate (Eo%]%ugld h) 10 parts- ' ' 45
Heavy magnesium oxide: ' ) -1, ‘
Lactose ' S _ 80, |

The above-mentioned components were homogeneously mixed and pul-
‘verized to obtain a powder. -

50 : T ExampleZ , B . 50
Di- n-propyl 1, 3-d1th101 2-yhdene malonate ._ -' | i o o
(Compound. 3) _ .- l10parts -
Synthetic aluminum silicate o 10 o
- Calcium hydrogenphosphate e 5,

S5 Lactose B o - o 75. " oo 55



240 m of nitromethane was heated to 80 degree C. Into this solution, 100
m of net hyI 30 i odi de vvas graduaIIy dropped and the resul ti ng mxture
was reflu
crystals vvere recovered by f||trat|on vvashed vvrth 100 rrt of ether and then
air-dried to obtain 48.4 g of 2- rrethylthro 1,3- dithioliumiodide, mp.
114-116 degree C (deconp.). Separately, into a suspension of 1.1 g (0.03
mol e) of .69% purity sodium 35 hydride in 30 mM of dry tetr ydrofura
was gradually dropped with ice- coolrng 58, .35 i

mel onate. Afterlt. el : - '

had ternmirared, 8. 2 (l‘ﬁk ﬁlﬂ)vérmleﬁ)oned cﬁrﬁlﬁ)nﬁtrtEWbmquageddiDtI&I saael manner as in .

2- et hyl t hi o- 1, 3- di tErwrmlr dhe PReip depowder: added to the m xture. Subsequently,
the mxture was refluxed for 1 hour, andghgn.he reaction liquid was

pour ed i nt o a40 | ar ge anount Of ice water to deposit crystals. The
crystals vve;% recovered)lblgp l,ﬁ-rdithlplaﬁ*ﬂ'dmelque@ and 't hen - ecr stallized
from n- hexan® to obt ai H°@MR° “the above- nentioned conpo n the form

of white crystals, m p.stith degr ee-60 degree C, yield 77. 5%1ol n,, Exarrpl es |
to 7 described beI ow, all parts are by weight. Exanple 1. 45

Di et hyl 1, 3-dithiol - 2- yt%®8he mal onat e (Compound 2) 10 partss L 45
Heavy magnesi um oxi de Crystalline cellulose 10 Lactosm , _ '
80 The above-nentioned conponents were hom)geneously m xed and pul - veri zed
to obtain a powder. Polyymyl alcohol - 3 Exanple 2.
50 Di-n-propylyg ,3-dityugl -2-yl i dene mal onat e (Conpound 3)3p 10
10 parts Syntheti ¢ al umnumsilicate 10 Cal cium
hydr ogenphosph ate: The above-mentioned componenty wgre homogeneously kneagled, granu-
75 . leggd drxed7and sieved to obtain a granule 1, 509, 819
7 The abeve- ment i oned conponents were tr@hﬁﬂemn t he same nanner as in

jof t btgine inco '
%Iagﬁlateel 5t.o Olbst ain (‘l;a ﬁ%mtm hfrﬁi%psﬁbjg::teﬂ com ress 1‘;10 du?;‘:%ﬁ tain ata%gggen?
parts v . 5 Star 10
Lactose =~ . ‘Example 5. 15 Cryst al line cellul ose
20 Pol yvi nyI al cohol § . 510 . Water
30 ,, : 10 %ylls?aﬁogyn 3dlt 12 h e%eonr'r'p%nr%tent S were $ypargeneousl y

kneaded, gr anu- | at ed, dr| ed and Si eved to obtain a granule. Exanple 4. 99
Parts of the gianul e obRebvisgkrlacholExanpl e 3 was incorporated With 1 part o0
15 cal ci'um st ear at eyy@pd then subjected to conpression fpl ding to

obtain a tablet of 15 10 nmin diameter. Example 5. Ethyl isopr opyl 1
,3-dithiol-2-yliden mahe %@qve-mentxoned ‘components were- treated in the same manner as in
eE ample 3 to obtain a granule. 90 Parts of the thus obtained granule was
S incorporated with 10 parts of crystallme cellulose, and then subjected to
25 compression molding to obtain a tablet of 8 mm in diameter. Further, this tablet 25
was formed into a sugar-coated tablet by use of proper amounts of a suspension
comprising ethanolic shellac, syrup, gelatin and precipitated calcium carbonate

and a dye
. ' Example 6
30 | %&ts;gt&pgé 1)3 d1th101-2-y11dene .malonate o 0.5 part | 3_0_. _
Nonionic surfactant | o l_ 2.5 parts -

)  Isotonic sodium chloride solution | 970 ,,

: ; The above-mentroned components were mlxed together with heatmg to form
.. 35 a solution, which was then cooled to obtain an injection. . 35

. . Example 7. o

. The powder. obtained in Example 1 was ﬁlled into commercially available
capsules to obtam a capsule.

' Example 8. -
40 Protectlve Effect on Acute Liver Damage Associated with Centrilobular Necrosis. 40
' xperimental Model using Carbon Tetrachloride)
Carbon tetra loride (CCl,) administration induces centrilobular necrosis of
the liver associated with loss of diphosphopyridine nucleotide, hepatic glycogen,
coenzyme A and increase in neutral fat. Release of several enzymes from the



( Conpound 7) 95 parts 20

Pol yvi nyl al ochol 5 20
VWAt er—- 30 Thn above-nentioned
conponents were treated in the same nanner as in Exanple 3 to obtain a
granule. 90 Parts of the thus obtained granule was incerporated with 10
<}§§ts of crystalline cellulose, and then subjected to 25 . conpression

ding to obtain a tablet of 8 mmin dianmeter. Further, thlstablet 25
S fsor med into a sugar-coated tabl et by use of proper armunts of a
Zus 8% ac__syrup_ gelatin and prdeci pit at ed

cal ci ym-plmph;f}}ﬁs&namﬁrﬁsdhfenzyﬁxaﬁﬁitﬁsﬁth asma are recogmﬂd'aﬂ?@r opyl Nr L

1, 3- di t hiigsut q the liver A suitable means for evaluating the degree o800 ( Corrpound 4)
0.5 part § e A Fdegtee of protg:tmn afforded by drugsistostudy 2 g parts

| sot oni ¢ sodium €hioride soluironse (p-GPT) activity. 97.0 The above-nentioned
conponentMet @eet:%lgxed l}'fdoget heer%t h heatr ng to lf o(rin;rl 35 a soSgl_é<

whi ch was Ll ed o s jve oil and administered arrpl e 7.
The” pova el dedily Sl Sl f°"?~“rr PR Ly avar ool
capsul es Ammdbtvsnemlkdaa mu# a’terBea stati Oandthe Repwatirossi¢ Ef f ect on Acute

Li v fqn ivitiesif 9:GPLYQeré Expeld nent al -
Mbdel usm",r,gséS%@}:Fhf or| 5‘85’ Eél %Eqn r ARTP8 f”d’éar["égr] padm ni stration

i nduces CentSborh(ﬁdﬂ'LlivalrdamgéDlﬂe;SwﬁfasU‘JﬂBwkI ver associated with | oss of
di phosphopyr.i di ne ng t| de, hepatr (r:re’gl ycogen, coenzyme A and increase in
neutral fat. Rel ease™8f ag‘égféP enzy neSesFHRY] ! ' '

't he 8 . :
1,509, 819 8 hepatocytes, and increase of
enz activities-in the @l asma aMNermacogni zed as the result ofsthe damage
of the liver. A suitable ans f Oy | yat i.ng the degree of danmage induced
by CCl4 or the degree of 2tr’)nraot ecti g‘ﬁﬁ‘ﬁﬁ%?%mgby drugs is to study the
pl asma gl utami c- pyruvi c t4 ansani n&erly phséivable dantage/i ty. 5. Met hods
5 The test conpounds wer g di ssol v% ‘g,rd YY) 'ended in olive oil and
admi ni stered orally at the dose o Yold Cl to the mce,(four-week-old

mal e nouse- dd strain) After 6 hours err was adni ni stered orally (0.05

m/ kg as ndic plep-GPT peeq 1.900 Kasmen af t [err]
admkgu stra tr&nr‘m ?@9 o F4g anv\%g ?gvr’ %&ﬁ cqRyenience. opservéd. Thg{ pl asnma. was
obt ai ned by—Eﬂhirrfugatron Activities of p-GPT were 10.deterni ned by the
met hod of Reitman and Frankel s BMRLEeXpressed jn Karnen units. Score for

i ver damage | A AR Ao &abWiver ahE AATREE vl IoX Destription 15
0 centrilobular necrosis. - 15.2 " T
Slightly recognr sed 4 . Cearly observabl e damage 6 Heavy
damage Each- ~e—i-noh- : f 5 to 6 njce \a ues of p-GPT over
1,000 Karnd | Liver Damage Index . |. p-GPT e _
T 04 B3s |
2 B . 02 _ 36 |-
3 .' 0.1 s |
4 | 0.0 1 3 |
5 0.4 E 52 |-
»
6 0.4 ' 75
7_ 08 | 102 . .
8 0.6 88
Carbon tetrachloride alone - 5.2 >i,oqb'
Thioctic acid amide ' 4.8 763
Anethol trithion a L6 '
Control - : : 00 N 36




20 unit regarded as 1,000 for calculation of average for conveni ence.
20 Results TABLE 2. Protective effect on acute |liver danage associated with

centri | shuwlar necrgsi-s—Conporhd—Ne—— H-ver—Barage—tndex
p-GPT 1 40 138 2

0.2 .36 3 - - 0.1

36 4 . - 0.0 365

0.4 . 52 6 . 0.4

75 7 0.8 - -~ - 102 8 c
0.6 9 88 Carbon tetrachlorida,ssbsme - ' " 5.2 ' 9 )
>1, 000 Thi\ggtiT acrd a 763, Anet nol

hg CafbSn tetrachjoride is well known to' laduce, gentri is 12°th
trithion liver, As is cloa FlonD the resalts of tests carriod Sub-by MellF varpon éés -
0.0 ' 3@hloridté?lgll tl';; compounds in the, invention gl§Wed :prOminenlgzoteagf lFi0819
9 Car bon tetrachl oriog@cytsl jmdge,ans ane gompatelieinciedtiveressiio thigetinacid amide | n
the Iiver. § s cI_%%&‘s 3&9@%‘}1@ Yighae g%*flérggﬁwa@m wEsep A A foglveps O
carbon tetra chlori deAs@dve,tieom@bialéondis inventlon s sl pHAFmEBREdoUsOM Nent
protective effect OT& g%lfm&nz thedumda padyenimalrliverati®aeo agseriatdil with ¢entrilobular
ef fectiveness fo thi '.scdg\%i Qi de 5 .angl angt hol .trjthiao V\/nf'.ch are

. : o d h 10
comer ci al Ty el | alkug] ek sk St o8 e Wkt el e dA S AL, abov

or

the conmpound of thi somposadicarobe reduatdef Ul as a pharmaceutica use in

control ling the humgn &ptingancenshe qompayndef thisiryentiondsfgundie bejelfertive evenata
centrilobular pecr g%ﬁﬁm?:&ﬁm?:fm}nwzwé‘m eé“g\‘e' fHaaety c(%rﬁ% Ratetragplozde 15

dependi ng on the degree of the liver 10 damage. Wien the |iver damage in

t he nodel is not serjous, {%e dose é)gr, t edixamplendound, gan. be_ reduced. . For
. J ) _
nstance, the' compodfife B psknifemaen it e yb st Ve o o
dose as small as | to 2 ng/kg en t1e.métraﬂﬁrbfom)o carbon tetrachloride 15
adni ni stered. t¥® ani gm Bzﬁn gt\)g)%,fp_ rthergipafter abbrevi_at?d as BB), Dimethylnitrosamine - 20
~NE . 1al
1> Exanpl e 9. Prot ctiTHRELIRErA BN I pactmrentsu G
Centril obul ar Necroserﬁr;ﬂozﬁamﬁuog]g_n.ta el-s usfng Br.onobenzene, :
Di net hyl mi t r osam neTan.d “ Chl oroform 20 .~ Bronobenzene (hereinafter
. e . : . . _
abbr evi fat ed BB) , ﬂ%o’%&srlp gnae o[ 'Fithion was 2rac\)ll( Rnistengt Joerim%P:qrt é/ ' at 995_
as DMN): and chlor of @b fig/k SixHoum 'ARESHY, IR e Batatoxilywhs admifistired atsdé PN
tetrachl oride in i ndosiand viaisuwchra watemg chowadn Tatdé 2T wanty ous doiirs afted itL(indthe :

necrosis. Testing Mtghdimsthylnitrosaminey wfptb’ggad}g?%'@ﬂ“. ifdhe ﬁ“iﬂl#*ﬂ@h was
e d:and bl _ ; d

oral Iy adni ni Sigpr e il ek il Ve ooreh TNl oS SHodT o oS o L gy

it, the hepat ot oxi nevahsteddm ni stered at such a dose and via such a route:as

shown in Table 3. Twenty four hours after it (in the. : '

TABLE 3.

Administration of hepatotoxin and index of hepatotoxicity

Dose . Index of

Hepatotbxin . Animal - | mW/k@)| - Route | hepatotoxicity
BB male rat . o] 075 - otal" - { p-GPT activity
. D) : ‘ _ | BSP test
DMN . male mou_sé' ] 0.05 intraper'it‘onéal p-GPT activify
. o _ (4 week-old, dd) ' BSP: test
CF male mouse -1 0.2 " oral p-GPT activity
| . {4 week-old dd) . : . ' _
“ R . .
Results ' ' '
' Similarly to carbon tetrachloride, BB, DMN and CF are known to be
35 hepatotoxins inducing centrilobular necrosis. As shown in Table 4, Compound 4 of 35

this invention normalized the indices of hepatotoxicity to demonstrate its high
efficacy for preventing liver damage.
In addition, it was superior to anethol trithion in the effect.
Thus, it is evident that the compound of this invention is useful as a"
40 < pharmaceutical for controlling human and animal liver diseases accompanied with . 40
‘centrilobular necrosis.



case of dinethylnitrosam ne, exceptionally fifteen hours after it) the
animals were sacrificed and bl ood sanples were coll ected; Indices of

hepat-ot-oxi-ci-ty—adeptable—30 in—each chemical were neasured_ fromwhich
the efficacy of the conpound was 30 eval uated. TABLE 3. Administration
of hepatotoxin and i ndex of hepatotoxicity Dose . . Index
Hepat ot oxi n Ani mal - (m /kg) Rout e

pat ot oxicity BB mal e rat -0.75 or al

G act|V|ty(SD) _ Yo e1g : _ . ' BSP test DWN
mal C-BIIUUDC 065 At ré‘gg%’s.l?cnea! p—GRI—activity (4. V\BE‘k ol d,
dd) - BGRLR £st CF ' +sal e muse s, 0.2
or al _p-GPT activity (4 week-old dd%' Results Simlarly to car bon
t et rachl d)F?tfé‘ve s%“tm\%tﬁdm&#aarses R¥FOgiRfed withgengHobular n??éﬁ&t ot oxi ns i nduci ng

centril obul ar ‘necrosis. ‘As ‘shown i n Tabl e 4, Conpound 4 of 35 this
i nventy on nor el | Zadextohe fndices Citiad OOGbrﬁi:lo;M 0 Al NSt r at e‘"its hi gh
effic pétotoxipr feuematotaxipity v@bntdﬂ d| t4|*en i [t trivtiaén *sUperi OF to

anet h ———t-he—elfect _ corrpound_.-of
this ijnvention '%Eq&‘;%fuﬂit)" 6 11@ | | [f& &8dtfolling human
and anj malggl i ver cfi seases]|acconpani ed \ nt rfi I obul ar| necrosi s.

1, 509,819 BSP (mg/d) | 2.7:17 |20.4 7.1 J010\BRE ilﬂ ekgclive effects on
acute i i ssoctated witih centrillobul ar ndcrosis lhdex of

Posi ti Ve Dy mp&Ad \ridt hbb Hepa?@@om n204 hébat(oiBxE &4ty 5:;_‘;Cogt7rol
contr Vi) ey T NG & P ‘” T

23 3.lr__ 28 -4.B§P(|<arne1 iis ?? s%}:%ﬁ'é?m o 329 [FET) 55 1T 06
4.5 | 12¢c% 5. SmeGPT. 720 £3.01H #25:58 .._58_>_50:0 - >.ama +@4 192
54 BSR__. 5L.0.3 _ -8 10 230 1762 7 CF ,

p- OPT 58 15 . - >1000 *: Hepat Qt oxi n

l-%ﬁ%ato%er aﬁme was g;lmﬁstter?c?

al one was ‘a ni's er ‘treatment with Conpound 4 or anet hol

trithi ons tArer heaaér@bvaxcanmﬁi A&t & R RAL. m&@ﬁpdoﬁnlu@s Ther apeutic Eff ect
on Chroni c ddmindsterBanage. (Experinental Mdel using Thioacetanmide) 5 «

Thi oacetam de (hereinafter abbreviated as "TAA") al so causes |liver 5
damages, | i ke .carbon tetrachl oride, and hence is ‘frequently used as a
chem cal for brlngl ng liver dgl and fatty liver diseases. In the tests
of this Exanple Tmhemembmeatoa m‘orﬁdlméu Birﬁd'ged to ‘animals to induce

chr n| cliv é’ramht%ll‘l\% ate P “%tAA”) g)und Wals admi nlsstered_

_-t he eto tdgmié‘g tra lﬁg?at nce is frequently used as a?:?ll;snenfcall‘f,‘gg a

bringing liver damage and fatty liver dlseases In the tests of this Example, TAA
was repeatedly administered to animals to induce chronic liver damages, and then
_ the present’ com%ound was administered -thereto to know whether or not the :
10 ~ compound was e ctxve agamst chromc Ilver damage . ' _ o 10

Methods '
* Five groups of the male rats (Sprague Dawley strain) were. treated as follows:

Group A: The rats were orally admlmstered with 100 mg/kg.of thloacetamrde, at” .
_ 3 days intervals for 36 days (12 times of the admlmstrauon), then were
15 o submltted for 10 days to a normal diet. =~ = _ R

Group B: The rats were orallgf administered with 100 mg/kg of thxoacetamlde at3
- days intervals for 36 days (12 times of the admlmstratlon), then were
sul mitted for 10 days to the normal dlet +0. 27, of compound 4.

'Group C: The rats were submitted to the- normal diet as the control.
20 Five rats ‘were sacrificed from each group at appropnate mtervals for BSP 20

‘(sulfobromophthalein Jltest the results of which were shown as amounts (mg) of A
BSP remammg in 1 d! of plasma. E



10 conpound was effective against chronic |iver danmage.
10 Methods Five groups of the nale rats (Sprague Dawl ey strain) were.
t r eat ed—as—folows+— Goup-A— The rats were orally administered with 100

nmy/ kg of thioacetanide,at 3 days interval's for 36 days (12 tinmes of the
adm ni stration), then were 15 submtted for 10 days to a _
normal diet. 15 Group B: The rats were orally O
adm ni stered with 100 ng/ ks of thioacetam de at 3 days intervals for 36 14
days (12 tines of the administration), then were submitted for 10 days to

t he normal di eLll+ 0. 2% of conpound 4 (—‘rnhwgfs'lg-]'hp rats were subnitted b

t he normal\,dl et as the qxaa.n{sol 20 Five rats were sacrificed from each
group at appropriate intervals for BSP ta8rgsul f obronophthal ein) test, the
results of which were shown asTlampuntcaff(acfg;):cmmeSPerrdemm ng inl dl of

pl asma. A1 Time of : 1,509,819

11 Results @BLE 5. Thers&ﬁﬂeftﬂel c ef f eCrouprd chrorﬁr@plﬁ ver @m&e Ti me of

Sacrifice G oup Grotrp—B S-otp—€C—24—+hr—after

18.2 2.6 - ffm, ﬁe;é\tl mes TAALAAES stratio (ﬁzzlb after

16.8 5.2 8'tinmes TAAaMnnlﬁssﬂaﬁailon 24 hr. after 12 times T'AA

17.3 4.4 0.8 + 0.1 admini stration After conpounds
administration 2 Days - 24bhrafep 7 4 3 7 168352 [err] 2.5 — . 0.4 +0.15
Days 8.7 1.9 gd“'}‘“m0710 Days S 1.4'[err] 0.4. 0.5
[err] 0.1 0.6 [err 01 By the repeated administration of TAA the

concentration of BSP in 2t4he dieood increasefl3tq 416 to 19 gighdly and the said
|l evel |asted, and therefldrtimes TAAs considered that the rats were brought to
a state close to chroni PN P ¥amage. 5 . . After the adninistration of
TAA, the present corrpourmfseadmpmxﬂsertneds@mmp . 5 (Goup B) was:

qui cker kn cure of liver ge -than_the unadm ni stered group (G oup A).
This indicates that the pr@g‘iﬁt congdidrid-1s ef fadtdive adg #84 subacute or-
chronic liver damage or heppiktis inghunpys anglgapi-mal s. 10

Exanpl e ‘¢1. 10 Protective Effect on
Acut e Liver Damage Associ HtRaFswi t h Pé#ltdbfttal Nec0dsi s. 0.EXParinental Model
using Al lyl Al cohol) Teet—Heg—ﬁH—hed—iFh&eeﬁpeﬂﬁd—e-f—H%s—hnveﬁt-l on or

anet hol trithion was oraIIy admnlsteredto : the mal e. n‘oBusi,e (ﬂAlf
m.gqgli a?p-m i atégr(:} in
week-ol d, dd St rai nl)lo mcrease 6 g!tﬂn(g/d ge said Tevel lasted, an (g;ere oré it IS

considered that the rats were brought to a state close to chronic liver damage.
5' : After the admlmstratlon of TAA, the. present compound-administered group 5
%goup R; was qmcker in cure of llver damage than the unadmmnstered group = -
oup :
: This indicates that the present ‘compound is effectlve agamst subacute or
chromc liver damage or hepatltls in humans and animals, _

0 | Example 11. | 10
Protectlve Effect on Acute Liver Damage Associated w1th Perxportal Necrosis. )
(Expenmental Model usmg Allyl Alcohol) .

Testin i method ' ' ' '
' e compound of thls invention or anethol trithion' was orally admmlstered to
15 the male mouse (4 week-old, dd strain) at the dose of 100 mg/kg. Six hours after it, 15
allyl alcohol was orally administered at the dose of 0.075 ml/kg. Twenty four hours -
after it, the animals were sacrificed to collect blood samples. BSP test revealed the
residual quantity of BSP, from which the protective effect of the compound of this
invention was evaluated

Results
- SRR ~TABLE 6.
Protective effect on acute hepatms L o
Index of : Pos itive Compound Anethol
Hepatotoxin | hepatotoxicity Control ' | control * L 4 tnthlon **
Allyl alcohol . BSP 118104 [284:48] 17432 [ 19. 3146

*; Hepatotoxin alone was administered

*k; After treatment with Compound 4 or anethol tnthxon the hepatotoxm was
administered,



allyl alcohol was orally adm nistered at the dose of 0.075 m/kg. Twenty

four hours after it, the animals were sacrificed to collect blood sanples.
BSP test revealed the residual quantity of BSP_fromwhich the protective

effect of the conpound of this invention was eval uated. Results TABLE 6.

Protective effect on acute hepatitis Index of . - Positive
Conpound Anet hol "Hepat ot oxi n hepat ot oxi city Control. control *
4 trithion ** Allyl alcohol BSP 1.8 0.4 28.4 4.8
@3 2 19.3 +4.6 *: Hepatotoxim al one was administered. **: After
ith CQonpound 4 or adéPh®P trithion, _t he hepat ot oxj 2 was .

admnlstereq,d %lg iffecs £ bon tetrachlorid o %“29819 - -
12 A LY| kbbb ob SRSnh 6 s Daev i s Hen b bgobenzene,

di met hyl -perij pQﬁabmmsneAsshovchh Eultbﬂ)thﬂcomppumﬂl eftthis v¢mdmmescﬂed ver damage

assaci at € i 0 Tab] the compound of
t hi gwcl nVQﬂ&ﬂg;F&r %ﬁ%"éo 0 cﬁ Eh?s méeatlon 1S Use o‘g%larf;%gg::ceu? %\Ef OI’ di ng? “the

conmpound of this |nvent|on is useful as a p armaceutical for fran or

animal |iver |seas cco mpjlet1p. erlpor Crosis Exanple 12.
Protective Ef 8t5‘f"v8 ‘pgﬁ L‘ﬁ c‘ﬁg‘g@ewlﬁﬁmﬂbsenchyn&l React i on
andygDi screte_Lobul ar(Ei}leﬁma&alsm sing D-Galactosamine) (Experinmggtal Mde
usi ng D Gal amane is a compound which induces a digeréde (dbhlacnesa@ivi ne is a conpound

whi ch i ncgfifesed i ﬁ’%’tf% R R s et iy nesency ma

reaction S|mlar tot nge.observe man vira patitis, so that

it is freH X use '- roducm m)del for Vll’al he atltls I\/bthods 15
ThelSCorrpollﬂgq-{1 f ﬂﬂ‘gbf’ %mf’{mn 3% %g‘a@@ ni st®red oral Iy
Qos@ of

to 15 th ﬂlﬂt eﬁtbﬁ@uﬁ nﬁfustE e &r Si X hours after

it, amaﬂ@ammdm}gnamw te digtraper ealledixgltt t he dose of 600
we C

ng/ . FO%R“ 3’5&% et E‘lithe t:r%'.Ef liera?irle% to um?he ffec m ni ?@er ed .

i ntfaperi q,g tiohOUr' S a e ®sacrificed to

coll ect the bl ood sarrpl es. G°T 20 act|V| ty and tr| glyceride in the

liver were neasured to evaluate the effect of the 20 compound of this
i nvent BB Resul t S TABLE 7. Protl.gﬁltj5 e effect on acute I|ver damage o
associated with discrete | obular nécrosis. Index of :

POSi t i- Ve Prote dtio6'pfteth 6 acute 1Aaeaahﬂge dsequadtdat vami ditscréaepan&tﬁa&bﬁk.t y Oont rol

control * 4** o trithion ** GPT '13 0.5 92 59 51
15 106—t—30— Kef-reR—ti-—B-Cal-act-eq——am-n — glyceride in
} Ppsijive mpenn T
the li \H%Batotomﬁ e{aatgﬁogclty 8. Hntkd' " TZ:M i* 3. 8 58 tntlgh ?* L. 5_ (no/ 9)
~ GPT 13 £0.5 | 9259 5115 | 106 £30 ’
(Karmen wvnit) . o .
D-Galactos-
amine Tnglycende - 1. )
in the liver ° 6.5+1.2 | 8222 4.4 +0.68 92 1.5
(mg/g) ' :

*: Hepatotoxin alone was administered.

**¥; After treatment Wlth Compound 4 or anethol tnthlon, the hepatotoxin was
adminis tered.

4 As shown in Table 7, the compound. of this invention protected the liver

amage. .

25 Accordingly, the compound of this invention is useful as a pharmaceutical for 25
use in therapying human or animal hepatitis accompamed with mesenchymal e
reaction and discrete lobular necrosis.

Examy le 13.
_ Effect on Fatty Liver. o :
30 - (Experimental Model usin Ethionine) : C .30
There are known many. factors inducing fatty liver. But the fatty hver is . _
grouped into a couple of patterns from the mechanism of hpld accumulation or
metabolism of lipoprotein in the liver. Ethionine is a typical example which
: induces first pattern. of fatty liver.. It inhibits-RNA and grotem synthesis and
35 destructs polysome of the liver cell. Fatty liver is induced by inhibition of the 35
protein synthesis and disturbance of lipoprotein secretion. BERIEE



: - _ : d 4
*! Hepatotoxin alone was administered. **: After treatment w th Conpoun

or angt hol trithion, the hepatotoxin was admnis tered. As ShO\;\/I; I n Tabl e
7, the conmpound of this—nvent+en—pretected—the—iver—danage —
Accordi ngly, the conpound of this invention'is useful as a pharmaceutica
for 25 use in therapying human or aninmal hepatitis acconpanied wth
mesenchymal reaction and discrete |obular necrosis. Exanple 13. Effect on
Fatty Liver. 30 - (Experimental Mdel using Ethionine)
30 There are kngm mahy factors inducing-fatty liver. But, the fatty liver \
i s grouped into“a—couple of patterns fI‘Omli5 -lﬁec_hanl smof |ipid - I3
accumul ati\an or net fi.bOU'Slﬂﬂi'ﬁt_tﬂlii'vmpé_l&k_@irﬂatbd\totd?@acud{lﬁ&tion%}mgfg,fgrﬁgi life &
typi cal exanpl e whi ¢FTj lll'qlﬁ o prefent sxampie,t the ndegfeef aft fayty |liveie hnd po&p_ctifﬁ”l'bi)l ts
R'\LA\ and' pr ot e| n _SynE eragﬁ%[:cé q‘: .the fatty la’ésw*s%%l%atmwmt OﬂthIYQemée‘ Cel | .
Fatty |liver-s induced by inhibition of the /35 protein synthesis and

' 10f i o tion. 13 . s
(]ZI-I ;'([) Sr gigce@f i pogew-][{% gomslgao%:rn(iasdqu this invention prmgi .Ugﬂ?jnﬁrﬁ:, wératingepkadeatly | S
' ' : 1Ssoived or suspended into . P ist: : ;
cl osel y rel ated to ib-ae ot sl 46 dobs S ooEh oIS (e
present exarrpll?, thgﬂthié,g;e ,ltdurﬁ&trtiyedhioy:md de@ﬁlp;qaﬁ%ﬁ;%@_ ﬁﬁrhﬁ:c
igmi re ra tyt fou t 0
effect on the Tatt y-tlj:ila lini 'oﬁgvéjagﬁ%%‘%’ %ﬁéd?n?m s w%cgificed and triog)fyceride !
content in the |ivetontdnt in the livé détermined by chromott\'ﬁglc acid naeétbog |y
5 The conpounds of this invention and nethronine were in hdent | y _
di ssol ved or suspended gntQ . olive oil and administered orally to the male
nouse (4 week-ol d dd-sﬁ?rn%- at the dose nggég ng/ kg. One hour before it,
simul taneously with it or one hour after it, ethi oni ne dissolved in
equi nol ar NaOH sol ution was 10 ciffdcnémsiagy Bekri Ntraperitoneal |y at the
dose of' 200 ng/kg. Twenty four hours after 10 the apILn ni stration of .
et hi onine, the ani mal sFwere—sacrTfreced—ant—t Hgﬁe\;:? e—content—in the
imal e
I

_ . : . [ Triglyaeni 1o '
liver was determned b chrorm,p,ﬁ;{)pl c agl d'dma >ul(§§};jfmr El8. Effect
y -liver Nunber f . Triglyceride Go |
?Prg; Sff-?’;;er)- Control - |Centrol T - 1414 40:0430 4 0.33 |
Ethionine =~ - Bibio 14 113.6 [efr] 1.08 Corfpound 4 -1
hr. -> ‘Et hi oni ne 14. 9.1 1.15 Cofpouitd 4| -13¢p ht-08 - Bt hi oni ne
15 5.4 0.61 Etffoopiusi4 -2 he b Bthionine Cpnpoynd f 4, 1%5% 10.0
[err] 1.15 Methionine |-> O hr. . Ethionine 15 10.3 [4grr] 0.83 As
above, the conpounds cfc"F‘Pﬂ“gd‘fﬁ\_‘)é‘ﬁt"i%hl%i@ress tlse aandr«mﬁ.f]_lS o exmibit
accunul ation ‘of trigl (Eﬂ{ﬂ,,ﬂﬁ,.,jﬂ}gu%_g&o a £1h 0“"136’ nlio-to\r,‘:fgps' ¥ﬁr. 0 eOunOIS
a 15 protective and. tlherapeutic effect agaipst fatty Trver:” Thg conp
of this invention are |¥atheniner othe -nBhidhiasi ne| i nishe. phgwe: gt |.,§l ned effect.
Accordingly, the conpothes—ef—thi-s—hventionl are useful as Dha maceuti cal
for human and : _ o ' S R o
: : : As above, the compounds of this invention depress the abnormal
15 . accumulation of triglyceride, induced by ethionine, in the liver to exhibit a 15
. protective' and therapeutic effect against fatty liver. The compounds of this

- Invention.are superior to methionine in the above-mentioned effect. Accordingly,

- the compounds of this invention. are useful as pharmaceutical -for human and
‘animal fatty liver. - - .

ani mal s

nine

20 .- Example 14. h ' o o 20
. .Therapeutic Effect against Fatty Liver.
(Experimental Model using Carbon Tetrachloride)

_ from the case of ethionine-induced fatty liver. Carbon tetrachloride is generally
.25 + . considered to damage microsome and thereby to inhibit protein synthesis and - 25
e induce fatty liver. . : o :

Methods S .
Carbon tetrachioride was subcutaneously administered to 35 week-old male .
_ rats (SD strain) for 4 days at the dose of 1 ml/kg. The treated animals were left for 3
- 30 days after the last administration to maximize the manifestation of. fatty liver. - 30
' * . " Administration of Compound 4 was commenced on the third day after the
administration of carbon tetrachloride was completed. It was orally given every
day for 10-days at the dose of 50 or 250 mg/kg. On the 11th day, the animals were
sacrificed by exsanguination, The therapeutic effect was evaluated by determining
35" - the content of lipid -in the liver (triglyceride and total lipid) and examining the 35
© histopathological changes. Triglyceride and total lipid were determined

.Carbon tetrachloride also induces fatty liver, but the picture. of disease differs



animal fatty liver. 20 Exampl e 14.
20 Therapeut| c Effect agal nst Fatty Li ver. (Exper| nment al I\/bdel usi ng Carbon

pi cture of d| sease differs fromthe case of ethi on| ne- |nduced fatty liver.
Carbon tetrachloride is generally 25 considered te damage m crosone
thereby to inhibit protein synthesis and 25 induce fatty liver.
ods Carbon tetrachl ori de was subcut aneously adm nistered to 35 week-old
ats (SD strain) for 4 day :%tlgt"he dose of I m/kg. The freated
ani on-to
maxi m ze cbloﬁmamalfyegtchtommpié adidametyod andenrangd@ﬂ; oﬁsllauomsithcaltl on of Gcmpound 4
was conmmeeipesiiveln tglg q gﬁ’? after .the ﬁtdm ni stratlon of * car bon
“tetrachl or i-§iSER for en%f%‘fa cpl %ﬁsged V"9l ven- every day for 10days at
the dose of B0 or 250 ngikg o the | “h day—the—animals were sacrificed
by exsanguin tl‘?de’h Thelf"%@aﬁﬁ’e&ﬂlcfh%fsect was eval uatled by deterrﬂ)ﬂl ng 35

the content gf—1i "N‘ EIIIIH1[VUI (trigtycertTde—and-tptal |ipid) <and
exam ni ng t he 35]his opat hol'ogi.cal changes. Tr.i gl ycefi.de and total “lipid
wer e deternired: | Hormation of small droplet deposition of lipid but the: |~ 1, 509, 819

14 cal ori metrji cal | ymbyercpﬁﬂmnlettsmp!@myd net hod and Bf angdon's oxi dati ot
met hod, respdcti vé¢l | ndi ces for .z t hol.ogi chl change is as

fol lows: Inddx ff"{"ﬁ‘ ook ”pf‘ h}glef é?ﬁ@%a“n tgon Formation of small
dropl et depogition of 1ipi d but he nunber of dropl et is not so many. +
Formation of |sned | Bermstiongphifused larse dppldt dnpbsitiondhd lipidi ti pn of |ipid and

i ncreasi ng t he—hwber—et—areptet—++—Formatton—of—fused | arge dropl et
deposition of lipid Results TABLE 9: Therapeutic effect on fatty liver

TriglyceridegResultsTotal |i p| d G%EEE (ng/ g-liver)
(ng/ g-liver) Control %2 13 0 .3.6° - 64.3 [err]: 8.3
Positive control = Therapeuuceﬁg,tgnfa&y%ve, . 151, 3 [err] 24.0 Conmpound 4
(50 ng/ kg) L 37 6 [err] 8.5 78.6 16.8: ihid: (250 ng/ kQg)
23.6 [err] 7 Q641 [err] 10 2 N\ oni : /kg) 273
[err] 7.3 | 14 1 13. 0 TABLﬂE C?ﬂ?’l‘ilve peyt j ¢ ctjon fatty 1iver
(H st opat holfogi c&Pexani nation ! - " Degree of
fatty liver [Cafbolol - 13.0 3.6 | 643+83 ] - Positive
control =~ + + 1 + ' ound 4 (50 ng/ kg) +
+ o+ Positive control . [e_r§0}_9--:t'de. 1-‘(1235 2%/ <g) - -
[err] [e”“ compo[unJHso mg/k9 | 376+8s | 76:les |
ibid QOmykd | 26270 | sa1:102 |
Methionine (250 mg/k) - | -_47".3 £73 | 146.1:13.0
TABLE 10
' Therapeutlc effect on fatty l1ver (Htstopathologxcal exammatlon)
Group L o _"De_gree of fatty._liver
Control o = - - = - ”
Positive control I IR S S
Compound 4 (S0mg/ke) | + & & % & .- % -
ibid. (50 mg/k) | - ~ . % 2 t -
Methionine (250 mg/ke) o+ t T - S

As shown in Table 9, the. lgroup “Posmve control” to which carbon tetra-. _
chloride was administered but thereafter the. compourid of this invention was not
administered mamfested a high degree. of- fatty liver and showed no s1gn of

10 improvement. 10



Met hi oni ne (250 ng/ kg) + + ++ + ++ + + As shown
in Table 9, the. group "Positive control"” to which carbon tetra- chloride
was adm ni stered but thereaft er—the——conpoundofthis invention was not

adm ni stered mani fested a high degree of fatty liver and showed no sign of
10 10 | nprovenent. - 15 1,509,819
15 On the other hand, in the therapeutic groups to which the conpound of ~—~ - -
this invention was given at the dose of 50 or 250 ny/ kg the degree of f@-

liver was signifi cantl y i nproved. In ot he{;o%iéjs the conpound of this

i nventi on exhi-bt+ted—a—therapedtiec—efiest On—t-hecontrary

met hi oni nébiar dl y exhi l|E thﬂg}dot rﬂlhﬁ#_}%m Ehecapeitkemupa@awhmthe &mfpatxﬁdyofltms/er

i nduced by carbon t %‘S“}‘Hﬁep s

hi st opat hol ogi cal e)%;téflap pfnf Hie S|(§e‘&g%sd?he SoBRepndprt ‘FBW“&?%}%}!{&?%

decreased in t e gr? 8 e'deMdmtteHmdi mpﬁhiuadlsa méraﬁdﬂn&elfavegbﬁnson 5

denonst r at |@¥ an al ¥ ﬂlﬂﬂ‘xﬂh&e m ngly, the
esul Xa th :

conmpound of This i nuaﬂsdreﬂhm@d O%%ﬁr%j g‘ﬁf & dg%%' iver

i n humans and @nl makigs lanawpIdem traﬂ'dgernamwitioﬁ Fdtg diverOn SI s. Al nost

all the liver |sea§ac=f\t Afqaetinglyd the,comapundief thisinweatiomis ese@dnsphaan@duttcal fé5. 10

advance, finally, Ci rrhosulga"s‘f'ﬂ apmAlshosis is. a final st age of liver

damage, which is 15 di ffl cult” to cl assi Eyanfpleors t he causal vi ewpoi nt.

Usual | y, experi nent al ,ﬁi?g%‘ﬁdj sThemw di ¢noﬁrgrthemm repeat ed

admi ni stratiogsof cadh vﬁf;s N s:scl & %?‘%e gc‘f‘?f‘t,éeffffgg“:lém

conpounds of this |diﬂknlt|t®ﬂassify ﬁ'blﬁl’t Sdufal é}bon _

tetrachl ori de adni njrd hera e g&i rep%tgﬁg%?lﬁgmm of m::_\;égsgagbhgﬁd é;;he

20 A 10% sol uti on o ) i&é ?ﬁ, 1 Qp pir :t ered to

the male rat (4 week-old Sl}rstraln I nt.raperi ori affxa the dose of 0.5 m

carbon tetrach?ori dé‘ﬂégﬁéém ce.a vveek over a peri od of 14 weeks, to i nducex |

cirrhosis. Four daygag 3 0 of ga%n Pﬂlgtqed% ijfwas admni ered to the

e e B e e Tnen

t he di seased ggl ? @é eethdlf' valdérdlmsmtcontoﬁ\carlgmwmhlon&&ha'hﬂhaizﬁlxbtpsﬁudbr oup
di e

was subnitted ‘i('nﬁg‘w @F;Fﬂs éﬂ;lg‘ge ividggh t«etwom sities
it

control group was s mﬁ,&g Uil & @omtﬁ° u@vl i ve
oi | al one had been mdnfhuthdWebﬂadl,onu\hsi mbaﬂmhisdreﬂ ﬂﬂsrsnﬁhlt etnomfhll 2, 4

and 8 weeks affer ou eres m b ¢ften Gesinningof Compousd 4 feeding, éaﬁlmlsrfraﬁl C
each group wers sacwg 9£ﬂ’2@?ﬁ§§f§‘i§3ﬁf§%’f ‘?‘# %‘}’I‘\sﬁl’#‘fa%dwas 30
eval uated 30 by exxacthwﬂ)la bsa&na histapathologi

Rei t man- Frankel netj {? egé?ﬁd"fo‘iﬁb‘rﬂﬂ mgthh|h§t®pfaphabdgqxaainatuinawgegadeaeqr ee of
cirrhosis in the his opat hol ogi cal exami nation was graded as fol l'ows: | ndex
Hi st opat hol ogi cal changes - Nor mal- SI | ght format ion. of pseudo |obulus +
Slight formation of pse botorss HoF-e5+-s—+———>Nbder at e
formati on and cohesion b &)eﬁseudo | 0 ‘#"ﬁat&h&cai Hanges |

!'D

- Normal
St Shght formatlon of pseudo lobulus
A _Shght formatmn of pseudo lobulus and shght fibrosis

o+ 'Moderate formatmn and- cohesxon of pseudo lobulus
-1 moderate fibrosis

o) _S'eVe'r_c_a__ 'cohe_si_on of pse'udd lobulus, severe fibtdsiS" '

"



noderate fibrosis +++ Severe cohesion of pseudo | obulus, severe fibrosis

16 1, 509, 819
16 Results TABLE 11 Therapeutic effect on cirrhosis {(Fransaminase
activity) p-G°T activity (Karmen unit) p- GOT. activity (Karmen unit)
Period of therapy Positive  Therapeutic - ; Positive
Ther apeutic (week) Cont r ol control group - Cont r ol control
& roup O 28 3 262 46 79 6 . 658 127 1
\33 - 184 26 = 169 30 93 8 728 136 56 119.2
T et A - 1’38?’9@ 26o— 58— aga ool TPl g
4 47 Begulps] 21 45 23 - 83 7 206 46 - 142 48 8 N s 30
2 40 200 33 20 . 834BBEIL. 190 30 120 32 TABLE 12:
Therapeutic ef f ecfyeQLufl EddIPSH SntdsisSERRARALLHGRY) exanination) Period of
t herapy (week) - Contr ol - - Positive control - : '
Therapeufir group 0 : : — ++ bt + 5. 1%;}' ++
+++ +F+ ++ | pOPT activity (Karmen unit) |+ p-GQT activity (Kargep wnity 4 2| =
+ 4 Period_pi_‘l_ - o . . - - T :

. _ - The;;'-eu:fic 1 . oo

T+ (week) Control | coitrol gtoup 1 Contrdl | cdntrol éﬁ% comsi dered that
all the animals had feached.the stage of ciirrhosis Jafter carpon . -
tetrachl Ori dej was tadnisaitsibgred for g4 [8rtibod 6% +fllrft een week$. As shown in

5 Table L1, thel ¢ yn | dlly _nar,mal j llas rangan nase

activi y? bot p -’3'-“9 @9% aﬂﬁJ %%&r Ta?g_l.‘_:é j;??ﬁﬂ‘gtra{ggﬁtlgﬁe t her apeutic
effect|on cir[hesi:3.| l7g siagd paskti vd oonts ¢lasgroep ja npdesnt ¢ to high
degree|of cirfhosis jncludilng fibrogis of Ifi ver, appearance ¢f pseudo

| obul u$ dnd i|s3télelsiBrthgds 6bseét vdd 8Bvdr |20pérf od of428 dkeks after the 10
final fdinisfratign| g rjbon, t ef r 4chkqr. dle, t e ntrary, in the

t herap au{g} C loggrigup 4E’ﬁ"@ﬂcohg’?'s%'gé\ fh*:%%eﬁu glgpgégl S %ﬁd %ﬁe fibrosistwere
anel i orated after-two weeks had passed, denonstrating the therapeutic
effect of the conpound on cirrhosis. -Thus, the conpound in this invention

I s useful -as -pharmaceuti cal fortABlBer2apyi ng chronic liver diseases and
cirrhosis in humans and animals. 15 - o o

Exanpl e 16. Therapeutic effect on cirrhosis (Hi_stppathological examinatipm)’ Chol agogi ¢ Acti on.
Formati on and- excretion of biliary salts in the bile outfloware the

i npor t[@REodigdabol 1¢c Tgnctions of . the Ti1vgr. 1T the biTe tTow is danaged by
sonme dakesapy; |chol estagi s and several typgs of |iver diseases|-acconpanyi ng

j aundi|deeel) | 1} KeontralQ - Pesitivesdntrol  * Therapeutic group '

20 3 4 —OO0—Qd40.

therapy | Positive | Therapeutic | LT' Pésitive

1T, 00U, 019

0 e I O =
17 :

1 S B P T T T = T = S S S

2 S T T S B + 4+ £ 4+
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It was considered that all the animals had reached the stage of cirrhosis after
carbon tetrachloride was administered for a period.of fourteen weeks. As shown in
5 Table 11, the compound rapidly normalized plasma transaminaseé activity, both 5
GPT and GOT. . . A
Table 12 illustrated. the therapeutic effect on cirrhosis. In the positive control
group a moderate to high degree of cirrhosis including fibrosis of liver, appearance
of pseudo-lobulus and its cohesion was observed over a period of 8 weeks after the .
10 final administration of carbon tetrachloride. On the contrary, in the therapeutic 10 . A
group the cohesion of pseudo lobulus and the fibrosis were ameliorated after two S
weeks had passed, demonstrating the therapeutic effect of the compound on
cirrhosis. Thus, the compound in this invention is useful as pharmaceutical for.
therapying chronic liver diseases and cirrhosis in humans and animals.

i5 _ . Example 16. . ' 15
~ 'Cholagogic Action. _ . :

Formation and excretion of biliary salts in the bile outflow are the important:

metabolic. functions of the liver. If the bile flow is damaged by some cause,
cholestasis and -several types of liver diseases accompanying jaundice will be.

20  induced. L 20



Drugs as choleresis are used for patients to inprove bile flow. In the
present exanple, the effect of the corrpound of the invention on the
gquantities of bile .
mal e rat (4 week- aged SD-JCL strai n) was anest het i zed Wi th sodi um 5
pentobarbital (37.5 ngikg, intraperitoneal injection). The abdom nal cavity _
was opened through a mdline incision. The conmon bile duct was

catheterized with pol yethyl ene tube o0.d. 0.8 nm The catheter was brought

to the outside through-the abdoninal incisi‘on wound prior to closing. Bile
was col |l ected fllomthe 10 - catheter cd®#i@ously with tine jinterval st%f
one hour,\Ihe quantit £ s aDltlofer SISJJLﬁsmHsﬁﬂnwmﬁovbswﬂae@ﬁdemgéﬁtned by ..
wei ghi ng and t hat. @kankpld, thtleffe @ ﬂle‘thﬁpdilﬂ& 6 the Meshtiby orPthe yuliatities ofNbileAAdl

(1 kagaku Ji kkenho Hdiaey s21B s iByegligateidcal Constituent's 11, edited by Tam o
YAVAKAWA,) . The anoypt, of biliary salts was represent ed as choli cwagj d

equi val ent.” 15s. Thd ﬂlafehﬁt (4awee-s@aat 8DLION sBthin} Wes iRebdtizéd witlh?odﬂ}iﬁint iti®es
of bile and”b| | i ar yesobarkital metdpermmmaien_hctwn dihe @bdominal han "was

adni ni stration of W ;'iﬁ}to 95‘1‘@ nggut i on
was orally admnis oﬂﬁnatl 1s{39505buﬂa froﬁ '

trithion was wsed. chbeted tentiukBily wWith tify fnmtetvals)mfbmb eho{nl dEheEm ity vibile 1 10

Experi s o Conpo uged in one hour was dete d% weig utﬁﬁnéﬁ,haﬂ ﬂxary salt was
. mmed atic met iol
Gontr ol (200, hychgsmacd by stpvpate meAb ALk ﬁeﬂ‘eﬁoé%ém?eaisﬁi&ml hour
100 100 repreisen{:;d asinﬂﬁhc acid e ulvalei(?I:IO A}\I t er t rea%gﬁnt dpil Oural, '
100+ 2.4 1915 [pzor nlt r@resentgmp {:e!é tsp, t equaqf%qéx 1f€] an 1glrys ts 15
ho r rior to th a rug were aken as
104 6.5 122 t cém undo ion was 0 aﬁgg ered att edose onOOm;g A?} 4
117 7.1 ' " eflrence, aneﬂlﬁol?tntﬂ.l&n das used [err ) 114
8.2 ,84 67 95 7.7 5 . - 8592 102 9.2
76 6.6 -, - ‘86 eResutmp| F 14. Effect on . EE%cretl on of biliary salt
Experirnent 1 _ Experi nentEf?ec Qupd 4 - Anet hol
trithion Tine - —Corrit : 260 91 -Cotrt I " (%%Wg/kg)
Before treatment § hour R 1 &f‘ s tyi ——400- Exl’erznzhzll % ‘
100 After treatmept 1 hour [ 89| fmpoun 08 , 1p~neLo ong.
108 12 2 e 11: 921 C°‘.‘"°'_ | S0 a0 % ©l g5 200 !
err]11 3 clore lrealggnt 4.8 - 13 N . 66 [3.8 4
SaETe 17| ot how g (1,0 w0 128 Aoy | 7T 10,5 14
90 21 . 52 10 |Afterweamemz 4 o g . 108 £ 3.5 11'.:.--;'1-5
2 .1 10465 | 122:76 |101:49 |- 114215
3 92164 | 117:7.01 | 93:69 | 102:11
a4 L ssrer | massa” | 846 95 £7.7
s 0 | sses2 | w2:92 | T6xes | 86 t6s
: TABLE 14
Effect on the excretion of biliary salt -
' Expenmentl BE Experiment 2
o S _ : Compound 4. | . . - ‘| Anethol trithion
« . Time : Control : (200 mg/kg) Control (200 mg/kg)
" Before treatment |- £ R SR g '
1 hour _ 100 -_ 100 . - 100 100
h After treatment - — o _ L
lhour . [ 89:66; | 108£15. | 94362 | 108%12
2 921l 132 £25 89 9.5 89 £ 11
3 57 | e6+s8’ | 13827 | 77.+11 | 66%3.8
4. . | sazx1s ‘w2, | se+97 | 41130
s | as16 | 0zm | s2:io 3340




As shown in Table 13, bile flow was el evated by the adm nistration of the
compound of this invention. Quantity of total excreted bile for 5 hours
—after-a . i i
control. In the case of anethol trithion the quantity of total excreted
bile was 1.1 times greater 5 than that in control:
5 As shown in Table 14, the anobunt of excreted biliary salts was remarkably
f1ficreased by the adm nistration of the conpound of this jnvention. Amount
Ylo)t of al b| Ilary salts excreted for D 'hours after admini stratllon of.
L eat ep ¥ tase of
~anet hol trl th HBwn hpw&!la bnoﬂw was elevamrﬂyl 166l hihinisiRaToR @5 thewas obsewved. in
~ the excr etqupqued ofbthisi iavep tigm | Quantity ofttételr exorettd bﬂg @‘5!! ound of this
i nventi onaq'gmpgr“f? §§;{§ﬁ“‘%}ﬁ fr‘?@éﬁﬁ"ﬁf P{%l ség%! tion of biliary
sal tg Thethg,epmapu, ntion 1s a55| as drug_for
i ncreasi ng tAneshewmnreTabdmlbthetmmumrqf esabtte@blhmandts aehmaakﬂ;lyt ica, ang their

effective jninistration gf H@‘j‘@% ‘Pl ver or=ni le duct
oo T A S AL S I b ver 0TSl e aue
t he ypehavpaticuldr irreatelvak obseivediinire. exdkstmbamviﬁarysdtelnwcpmmiitlaf t hite i nventi on
can sti rruggm@uﬂﬁf thipinsension is prrsisularleffegtiveimpromptingthaexgretisefef ore i s usef ul

as phar bt of B ib¥nlibd ' ¢d be assmﬂeosa%faa%&oﬁa&@m g chol estasis. 20
Exanpl e 13xcretlon of %ﬂxary salts, namely cholanertxca, and thelr fe2tvelds§ @ theon Concentrati on

of Eshyl f@gtﬁq@fhli ﬂBlabb‘Gfo qg»g n@f lﬁiy? ;?‘W%ﬁ?%gev\ere 1di ssol ved or
suspendedt;f*fz mz‘ggs gma% et inphion ASARYE of 250 mw/ kg to
the mal e pRIrGErefo ruaa:n arrdcewticalfonentrallingliiv@fiscates caused byy/ kg of et hyl

aI cohol welwlegiasien oral ly. Bl'ood was taken in a capillary fromcaudal 25
vei [}Pat the tine indicated in E,Qg,f gults. The plasma was obtaiqed by

centti fugation. Tﬁrﬁctcancammahbmaf Ethyl&]ld&kld)l imkiea#16dd. i N t he pl asma was +
measur ed: té)/ FID type gas |iquid chrorrat ogrpahy ‘Five mce were used for
each grouffsisul s TARLE Je%i :ﬁf ARIGONGE bif &M g.qmgtere%t hyl al cohol in

t he bl oodofaymend dosé d:tmsoa dd-smram . AFE06 odonpound
pre2r eat eﬂ/kipmh atcoho) was ng@omlboBlood was t(k@ pillaty fromendaly d 250 27

17 : time md1 esults qu ﬁ as obtai ‘ég%d?g : 830 180
' Th Ywas mea;
. 15 %:;1 li uledco ggegahy Flv:) éé for each gr 220 87
= 448 208 60 q7 - 158 113 120

<% not detect edk_eﬁlz 2 30 : The concentration of et hyl al cohol |n
the plasma of the present conpo[!‘AHLE 180 treated nmice was | ower than that of

contr_ol Thi s tend%?ﬁy?ﬂ ésA°??se& aat{?% g?tL L‘é’i‘g{g'f‘éoﬁl(gf‘} t he stages of .30, 60 and

120 m nutes after and thus it was
under st ood that the anpunt of ethyl aI cohol in the treated nm ce decreased

qui ckl'y. Further} the |fenesemtioncal ephplalcbhdlrie ataexk (g wer e 35 obvi ousl y
~quicker in recovery off—htex-caed-state—wiren—oebsdqrved visually. This 35
' : Compound pre-treated - S '

Time _ | ' '

(min.) . Control - Compound 4 C_o_mpound 7
0 27:17 | 25+ 12 30: 14

5 875 + 203 582'+143 | 830 £180
15 | 810:191 | 4683 30 | 799 2154 i
30 | 690 £214 220 ¢ 87 448 208 .

60 | 167+ 76 294 17 18113 | .

120 5: 1 | notdetected 12+ 32 -

30 The concentration of ethyl alcohol in the plasma of the present compound- : 30

treated mice was lower than that of control.. This tendency was particularly
‘marked at the stages of 30, 60 and 120 minutes after administration of ethyl
-alcohol, and thus it was understood that the amount of ethyl alcohol in the treated
‘mice decreased quickly. Further, the present compound-treated mice were -

35 obviously qulcker in recovery of intoxicated state, when observed visually. This . 35



19 1, 509, 819

19 indicates thammnctlon of liver were stimul ated by

admi ni stration of the present:conpounds. Accordingly, the conpounds of this

i nvention are useful .@s pharnateutical for |owering the concentration of C
X/

al cphol in the blood. 5 Exanpl e 18.

5 &t fect on gl ucose netabolism Methods The test conpounds were dissol ved
in olive oil amgl adm ni stered orally at t/5®,8i8se of 250 ng/kg to the nmllg
gglrjnsﬁl g?g(; ijr all'ﬂ)e S;éc_mﬁ :Hrzshol metagohc functllgr\n/en \%r ﬁeerecsgh N@ﬁ%d%}al 'y
animals. 0.02 m of blazostdinglg, thaﬁmpdummmaudia{bntwmame adefu hephrmeeaticaBO,

60, 90 and 120 ni n. fof lowering) the eensententiph oS eleehol irthe Ploadd sugar was neasur ed
by the pro u e of Sonbgyi-Nel son. Nunmgg glfelnlrrals used was 5 to 6 nice
for each treatment. Results TABLE Effect bh fghieose metabolisment r ati on of gl ucose in’
t he bl ood Bl ood sugar ng/dl) Test conpound pre-treatnment Time (nin.)

Cont r ol L4 Sralifitihe 11- 8
(100% 136 20. 4ok i :%‘i" i g ‘%ﬁa}w ks é)admig,'it% g)éllc Fa e 21 9

(214% 29510 22, %v g{gmmxs{% E; %mez%@n o as ﬁé’:ﬁf K
(20099 251 19. {% “%éﬁ ‘3;5 EM
(181% 202 12. ?oféc éé; N &son T KOmbéIof bn D90 aa&‘é‘?grblac peediee’
(173% 158 15.5 (116% 138 [err] 14.4 (112% 15 The bl ood
sugar~ val ues of the Each group showed peaks after 30 m nutes, and 15 no
sUbstiantial differe s seen in the pepigitajgues. Thereafter, however,
obvieus difference was observed in the recovery of blood sugar val ue, and
the present conpound-treated Effeaups consensration efj@dicoserin thecdepdry.  Thi s
I ndicates that by adm nistration of the present conpounds, glucose
met abol i'c function T TTVer was 20 SBIJNE she £ @hg/dD

20 Accordingly, the]conpdunds_of this invention are useful as

phar maceutical for ol\i\ngri ng abnormal ly el evatTeti clginmdﬂ gP-@reweltconce ntration
of humans and ani ma VHAT AlM | & frertracety | cal
conposition for coni 'H i|ng ?AEVSF_ d| seasesug'B?rﬁd?m r{g (W{“’ ag fective

amount of a dithiol [deri viaiasve:l.€noeHEN @65 DYo.k (1607)01 | Q%d ng) gqme%)al for rrul_g

Qo

(1): Jerr] wherein jerr],|] which may be jsane or differfent, gresent
individually a 30 | 30 C | éiL a¥l|<%/(21{:j'@)oup,295ah82{£¥)177d h&%ﬁ%% {320% | |
acceptabl e diluent.} g 290 + 14.6 @80%) | 251 £ 196 185%). | 236 +19.7 192%
1,509, 819 sioaithy | B emqasm | nerioganm |
met abol i ¢ function pfeol i Vieeewerel d8izyul jakex: k3 adyr)nijstset Len (129%)t hp
present conpounds

120 251 £ 13.5 (173%) 158 £ 15.5 (116%) 138 +14.4 (112%)

15 . The blood sugar values of the each group showed peaks after 30 minutes, and 15

no substantial difference was seen in the peak values. Thereafter, however,

obvious difference was observed in the recovery of blood sugar value, and the

present compound-treated groups were quicker in recovery. This indicates that by

administration of the present compounds, glucose metabolic function of liver was

20 stimulated. 20

Accordingly, the compounds of this invention are useful as pharmaceutical

for lo;avenng abnormally elevated blood glucose concentration of humans and

animals _ .

s WHAT WE CLAIM IS:—
25 1. A pharmaceutical composition for controlling liver diseases, comprising (a) 25
?n efffct(l;/)e amount of a dithiol derivative represented by the followmg general
ormula

(D

wherein R' und R*, which may be same or different, represent individually a
30 C,—C, alkyl group, and (bj u pharmaceutically acceptable diluent. 30
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Results
TABLE 16.

of this invention are useful as pharmaceutical for

The blood sugar values of the each group showed eaks after 30 minutes, and
no substantial difference ‘was seen’ in the- peak valﬂes Thereafter, however,
obvious difference was observed in the recovery of blood sugar value, and the
present compound-treated groups were quicker in recovery. This indicates that by
administration of the present compounds, glucose metabo ic functxon of liver was
stimulated. "

Accordingly, the compounds of this mventnon are. useful as pharmaceutlcal
for lovlwenng abnormally elevated blood glucose concentration of humans and
animals

WHAT WE CLAIM IS:— )

1. A pharmaceutical composition for controlling hver diseases, comprising (a)
?n efffcta/)e amount of a dithiol derivative represented by the following general
ormula

@

- wherein R' and R? which may be same or different, represent mdtv:dually a

C,—C, alkyl group, and (b) a pharmaceutically acceptable diluent.

metaboldmil [err] 19.6 (185%
12.3 (149%

)

treat nent.
d Bl ood
mqfu)'as’phatmace_l@yalt r ol '
136 [err] 20.4

295 22.3 (217% '

as pharmaceuti cal

5282

15

20

25

236
159
138 14. 4
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formor in the formof an isotonic solution. 5. A pharnaceuti cal

conposi tion according to claim4 which is in the formof a powder, granule,
tablet, pill, sugar-co

- 6. A pr ocesswol ling | i ver di'seases of non-human, ani mal's which 10

conprises adm nistering To the—anmalss, orally or parenterally, an effective

anoung-of dit epresent ed by the general fornmula (1) as an
acti ngred”lnm M"'E 'mD of a mxture with a pharnmaceutically

acceRDapl e dil dent: Yerm] s “whereinm [err], which.may be sane or

di fferént Prepresent individually alS8981& -c4 alkyl group. 7. A pr¥cess .

according to claigmg %ﬂmhéébutﬁa% mnaaémrmhgswnmq @ﬂeran%& kb derivativg

orally at the dhrﬁmve is dusbp}o 1 pled-ylideae dildmag ame of ani mal body wei ght

per. day. 20 : A&gb 69‘3 lemmp giclaimdi on2 whighisdma fosmpri ses
vl eut1

adni ni st egi ng Lot bt %mﬂag%lcms iR iffSgaRk | 105 100 My

o~

per one kil 0gr fokior thalfkbr Q Yoniesolikibn.per” day. 9. A process according to-
claim6 which co |A| CS!P ting aceardihg to ¢l ntﬂlwm}dlrl#lv@ltelf e dfar ent er Iy
at the dose of &f lf}erpl SHTCPHET AR sPsulRy ARPOUS o body "
wei ght pgo day - A process for controlling liver. dxseases of non-human animals which 16 25

10. A process ecompsiseia mtStmmﬂ&lthn @mmln ullltsllaléy admenﬂ!\stampun’: sai d :

di t hi ol deri vag_ll ﬂb ?&&"%’f‘! ﬁ e@ﬁﬁ:‘?‘qﬂnﬁﬁ E%i’.f?ée ByeHEr one

ki | ogramme of TR wel g ar naceuti cal conposition
for controlling liver diseases acc idl ngto 30 . claiml, substantially
as herei nbefore described .in any of { he Exanpl es. 30 12. A process for

controlling liver diseases in non iif\ani mal s according to aim 6,
substantially as hereinbefore descriibed With reference to any of the
Exanpl es. For the Applicants, CARPMAELS & RANSFORD, Chartered Patent
Agents. 43 Bl omebmlkj aﬁ@]lﬁ;ehlcmmﬂbﬂ SN ¢ @MentPrthﬁmwdr%ﬂy Whj esty’ s

¥
Stationery of f¢ ngé %% R e 91 Q&dﬁubl i shed by
o C C in)
the Patent O fa&Rdtiv Wi a%ﬁ?wf’g do&gwgg’@h yfrom whi ch i
copl es maa/ be wighaipeedhy. -
- 8. A process accordmg to claim 7 which comprises admmxstermg said dithiol 20 :
denvat:ve orally at the dose of 1 to 100 mg per one kilogramme of animal body '
weight per day. :
. 9. A process according to clalm 6 which comprises adnumstermg said dithiol
_ derlvatwe arenterally at the dose of 0 01-to 250 mg per one kxlogramme of animal _
25 body weight per day. - 25
10. A process according to clalm 9 whlch comprises administering said dithiol
denvatwe Karenteraﬂy at the dose of 0.1 to 25 mg per one: kilogramme of animal

body weight per day
: 11, A pharmaceutical composition for controlling liver diseases according’ to s
30 claim 1, substantially as hereinbefore described in any of the Examples. o 30

12.A process for controlling liver diseases in non human animals according to.
_gmm ? substantxally as herembefore descnbed with reference to any of the'
xamples. . . . ‘

* For the A;phcants, o
CARPMAELS & RANSFORD,
_Chartered Patent Agents.

43 Bloomsbury Square,
London WCIA 2RA.
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