EP 0-366 614 Bl Description The present Invention relates to dithioketene
derivatives which possess good theréa'#) #Jt Ic nd prophyl actic activity

agai nst hepatic di seases, processes % sts?fb 1product|on of said conpounds
and pharmaceutical corn- 5 posi tions containing them Dialkyl

2- (1, 3-di t HResedptidh y| i dene) mai onat es -and processes for the preparation
therepf are di sclosed in DE-A-2,625,220, 2,316,921 and Japanese

Specj fi cat i onTha@resentingmtionaelatesty dijhieystens deriyatizesivhich pessess agod {Herageutieandwropkylectiss
are Or's c! oszgggmpama ,PPé'E e'sqea%awmrsseit?othee'zducﬂ%m%@mm" ing gharmprgutigal com-
39, 260. *10

t he side cr]% falk %
Dit_hietane e

2 ([l’an?.nt haV| n ket one funct |§nal 'fggig;% I n

JEE? pa"es E g': on n, t he e
chain are ? . §'thfaa§e' ' Glitomt ‘? T%g kg%pfq aézE’ua anef?:{{sfj
Appl . ER, 232 g s g ﬁ&g&cﬁa«nga@mmm&ﬂ& gr&pu&mi&(%ﬁanﬁér%msmgﬁ%ﬁesé k&qkby
the same PRk KBRS JF0 27 preSent |nventton s an o
present i nvenpijifdlads Aedvaivés SatalmMY Blo iiohdurdiBHaREH6upE & thy §ikd e awsebsea FSfapars
good t her- mtﬂ,ﬂysxaqadppzmahy&a@tgu.cpampuvgﬁmag@l nst hepatic disorders.
Anot her 0bj ecReférendelisisp MaGROUSSNT206/859, @hich was Fldd By thy/ sathe afpicant e pledhtihvention.
CONpPOSi t15 oNS R (arah abjévt sfghepeseht MeshtiondOprvkE nbat dithicksigile derivhitives wiich @osselsigadal therd OF
dai | y adm repsitic abhd mephylddieaqivity agaiist iepatie disorders.accor di ngl y provi des conpounds
of the gener aAndtier phiéchof tie) préd8ntinvéntidrbis to provide pharmaceutical compositions containing said[cemy |
0 i n whi ch mundsdor gxagpleat afvsesuilabiafottaly admlvigtratign.oup having Ito 5 carbon
atons; R2 is Hhiehresgetinvenionsaceqndingvt rvidesgsmpoundgof thegeadrat formig Gup having | to 5
carbon & ons, benzyl, phenyl, 4-hydroxyphenyl, hal ogenophenyl,
4-tri £l uorone- thyl phenyl, 2-thlazolyl, 4-nethyl-2-thiazolyl,
4- phenyl - 2-thi azolyl, 2-pyridyl or 33, 4-thiadiazol-2-yi; and n Is an
i nteger of 1 or 2 but e>,<¢e'i‘l§d~|\ng [ ounds in which (1) n ()2, R is ethyl
and R2 |% benzyl; (iijJew)l, 2 Ls isopropyl.and R2 is benzyl; 35 (11 Q
nis 2, R is et hyI and“R2 sv's chlor\mﬂ‘reﬂ&’r“ or bronmophenol. In the
foIIowi ng, ndithletan-3 refers to a eonpound of fornula.(l) where n=1, and
"dithiolan-Mrefers to a com pound of formula (I) where n=2. Two

parti cul ar | iywiéhe Rakfibnedr BRSRSA MMyl ghodlp RB¥ng 1 lo 58krBontalbAs SR Wiy elRk strafghtB? brich-
et hyl, 18 OPsd@ikyl grddp h&via-11615 YdrboRREbmS, Befizyl, piidhyl 24-hytiidxyphéhylChaRgénobhbnylSi-thisudior@en,
a strai ght tayipHatiyh 2ahiediyiod-fapthyl-Qrniabalylaptiend-2{thidzoly2-pysia on1, 3t thiadazoldyi; afdiks am
t he ot her dhtages off2r 2 butplokiing conpodddimiwhicit ed phenyl or a heteroaronatic
ring, but excliuds AR sethpyand83isbenzvihi ch (1) n I's 2, RL is ethyl and R2 Is
benzyl; (ii.) (fi)his22R ixsopropyl pediffrioheptyliand R2 |s benzyl; (iii) nis 2, R is
et hyl aél R2 (i nistd, Btisplid aed RZdy chigraphenpliee bromopher®l. The conpounds of the
i nvention dafhedeliewing Sdithistapt” refers tp a corppoprdcof formida ¢) “ﬁﬁ&l"ﬂhé%f’ﬁ@éﬂ“t )Vef%@éwp'abl e
salts and fﬁ?ﬁ'l‘da‘{f@é'““'ﬂ’?é"“ﬁ"aﬁ‘p%unds accor d| ng t o t he i nvention can
adni ni stered .0 ) Tﬂ’ 'Wf’ E F“&'t"é' ‘ sﬂp' V'°'s°°'b“'y'
phar eyt 1KY, : f%;ﬂgze heg figectiniad
-dosage Lﬁ?c?gﬂ 8 fl phegy © ?ﬁ) ?99%’5“’? Y1% he
f orm of capsu ,sQrR1§saem Rre bR, My S0 be in the f or m of sl ow rel easi ng
formul ations. (Efug zcgrmgocpgphqm Wbﬁiﬁo take the form-of a dragee or syrup.
(iii) n is 2, R! is ethyl and R2 is chlorophenol or bromophenol.
45 . The compounds of the invention can also be used in the form of their pharmaceutically acceptable salts
‘and hydrates.
The compounds according to the invention can be administered orally. They will, in general, be associated
with a pharmaceutically acceptable carrier or diluent to provide a pharmaceutical dosage form.
The pharmaceutical composition can most conveniently be in the form of capsules or tablets, which may
50 be in the form of slow releasing formulations. The composition may also take the form of a dragee or syrup.
The convenient daily dose would be of the order of 100mg to 1.0g per day and the form of dosage units
contains from 50mg to 200mg.
The compounds of the present invention may be prepared from the reaction of an acid anhydride of formula
(1) and an amine of formula (lil);




THe coffveni ent daily dose would be of the order of 100ng to 1.0g per day

and the formof dosage units contains from50ng to 200ng. . The
conpounds of the present invention I|='F’t51‘§/365é“‘b‘?"epar ed fromthe reaction of an
aci d anhydri de offormula (11) and an am ne of formula (111); 55 2 EP O
366 614 Bl 0 KS LORL (GH2) 5 S 1-CR-3

R NH2.10 (11 [111) 15 in which RL ,R2 and n

have'\,t/he same neani ngs _gj/feﬁ evi g sll'yoaﬁ Rs is tert-butyl, |ower al koxy
or benzyl oxy. The readto may

carried out by allow ng the acid
anhydride (11) and the a 1)

0 _stand3ln a solvens such as nethyl ene
chloride, acetonitrile or alcohol. THe eg

tioh with & WBEkly basic

het eroaromat| e am ne(e.g. 2-am nopyrPdi ne® 2-am not hi azol e, " or

2-am no-1, 3, 4-thi adi azol e) can be carried out by heating the reaction
m'xture_1 t 50 - 1 OOCC In a solvent such as acetonitrile or’

N, N- dl net hyl f or mam de. 20 In an alternative procedure, the conpounds of
the present Invention can be prepared by reacting an active ester of
formula(V) with an am ne of ﬁgr‘ﬁula(lll); 0 (1V) whe¥Blh R and n are the
sane as defined previously and R4 is |-benzotrlazolyl, N-succinimndoyl or
N- pht ha+s 35n wiidhRt (RB)ihd n hEGethé e irlesHings GivenlprvibilylahdFt isdstt-butyh, IcveSdiloXyEdh berigyiéidy. as
acet oni tri | e, TheRéactivyiinfi be Glrded butdealiowing\hladitl aimyidhasl (i) @nid the@nhel ) Bistaiddin a sdvadHCC.
The react i cachais ilathgibrieychiodus] aaetsnitols oraitbiial. Mie reketidnwilh 2 wenkig basichaterdarbvatic akiee(pb.ace
at a | ower Zamigpeyriiher24niinddhi€0ie.Cy 2-awmine11Sd3hiadiagolp)an be canriegioutbyheatioh yhelyeactian
het er oar onmetiktere ation 480°€ éncp dolvent sugh a§ agatonitiieoe, Ndimethyl@mamide. 000C) . 40 | n

anot her 2pr oce'lsgn alternativeprogesiyreete eAmppundsaf the prepentinyention cambe prapasefl byyeating an acfiye a
nmonoagi d ofeseseffimdpy) with erempinestioreadids pent achl ouide to yiel d an acid
chloride of the nonoacid which isl very unstable. An amne of formula(lli)
is then added to the acid chloride of nmonoag d in the presence of pyridine
or triethylam ne, (CHE) 50~~~~~~~~~~ - 30~~~fk===~~31 (V) wherein R and n
are the®ane as defined previ ousky. “Mis reacti @mRcan be conducted in the
presence of a 55 solvent such(féttz)rrrpt ne chloride or acetonitrile at a
tenperature fromONC to -150C. |a Iterag Hve process, - the
‘conmpounds of formula (1) can be prepared by [react ng the conpounds of
formul aggVI) with the conpounds of fornula(9l1). 3

(IV)

wherein R and n are the same as defined previously and R* is 1-benzotriazolyl, N-succinimidoyl or N-phtha-
35  limidoyl.
The reaction can be carried out in a solvent such as acetonitrile, methylene chioride or N,N-dimethyifor-

mamide at 10 - 100°C. : .

The reaction with alkyl amines or aniline derivaties can readily teke place at a lower temperature(10-30°C),

whereas the reaction with weaikly basic heteroaromatic amines requires a high temperature(50 - 100°C).
_\j\j 40 In another process, the compounds of formula(l) can be prepared by reacting a monoacid of formula(V)

with phosphorous pentachloride to yield an acid chloride of the monoacid which is very unstable. An amine of

formula(tll) is then added to the acid chloride of monoacid in the presence of pyridine or tristhylamine,

45 0
(CHz)n =
5 : \5/_\)[—03
0
(V)

wherein R? and n are the same as defined previously. This reaction can be conducted in the presence of a
55  solvent such as methylene chloride or acetonitrile at a temperature from 0°C to -15°C.
In another alternative process, the compounds of formula (i) can be prepared by reacting the compounds
of formula(Vl) with the compounds of formula(Vil).
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(CH2) nX 0 10 (M) (VI'1) wherein RLI R2 and n
are the sane as defined previousl y;"':Pz;ﬁﬂl:ff‘i?(“ﬁ%1 a hal ogen. 16 The
conpound of forrmula (VI) can be obtained by the reaction of carbon
disulfide with the conpound of fornmula (VIII) In the presence of sodium
hydr axi de at 15-500 C in an orgafic solvent, e.g. N, N-dinethylforma- mde
or gcetone, 20 + -~ 1 OL-RL 25

B N NHR2 0 8 S erePR 'R and R2 are the sane as defined
previoudly. In order to_ghbtarm\the objegtive compounds of fornula (1), the
acid chloride of foNalsa (11) a WHRCt i ve ester ofx{orpul=m (IV) are used
as an Internediate in the preseny Invention. These Interntdfates are novel
ones, and al so constitute the present Invention. These Internedi ates nay be
made by t he processes described be- low 35 Aci d anhydri des of
fornula(?l), isolated in a stable form may perpared by reacting the
monoacid of fornmula (V) with{¥hk acid chloride of R3GAEH,) wherein R3 Is the
sane as defined previously, in the presence of an organi c base, e.g.
triethyl anjuHaRindf!, RYdnkHiaRk@he sdine Bs defifdd(fevioddla adfX isuBaiBgeher of the formula
(1V) cans be prieRnpsindd drMas t)tgn bd ubtaiedasé Radtibn of0sirbdnl diullle Wiihithe cbmpotmd of

dr oxybenzotfsimaaqVin) in the prystinesof sodiuminfdraxide at 18509\ in o brganiqsokvént leigni, N lintethylfdima-
presence ofmice ctabataheat i ng agent 40 such as N, N-dicycl ohexyl carbodii m de.
The nonoacid of fornula (V) can be prepared by hydrol yzing one ester group
of fornmula (1X) using the correspondi ng al cohol as a solvent at anbient
tenperature; 0 4S S JLORL ( CHT 2 - 50

0 (X)) wherein Rl and'n are the sane Ldebkaéd previously. b5s The
starting material of formula(VIill) y be prepared by the reaction of alkyl
mal onyl chloride with the corresponthgg am ne_ef forrmula(lil). The
conpounds of formula(MX) can be prepar YHSRmi | ar net hods described in
the af o®&nentioned lit- eratures. 4 QEP O 366 614 Bl In order to make the
present invention nore fully understood, the follow ng Experinments and
Exanpl es (VIII)

30  wherein R! and R? are the same as defined previously. .

In order o obtain the objective compounds of formula (1), the acid chioride of formula () and the active
ester of formula (IV) are used as an intermediate in the present invention. These intermediates are novel ones,
and also constitute the present invention. These intermediates may be made by the processes described be-
low.

35 Acid anhydrides of formula(il), isolated in a stable form, may perpared by reacting the monoacid of formula
(V) with the acid chloride of R3COOH, wherein R3 is the same as defined previously, in the presence of an
organic base, e.g. friethyl amine or pyridine, at 0 - 30°C.

The active ester of the formula (IV) can be prepared by reacting the monoacid of formula (V) with 1-hy-
droxybenzotriazole, N-hydroxysuccinimide or N-hydroxyphthalimide in the presence of a dehydrating agent

\.J 40  such as N, N'-dicyclohexylcarbodiimide.
' The monoacid of formula (V) can be prepared by hydrolyzing one ester group of formula (IX) using the
corresponding aicohol as a solvent at ambient temperature ;

0
® S L—-o-R1
(cH.,,)
2'n
N ol
S ”—-OR
50 0

(IX)

wherein R! and n are the same as defined previously.
55 The starting material of formula(Vill) may be prepared by the reaction of aikyl malonyl chioride with the
corresponding amine of formula(ill).
The compounds of formula{lX) can be prepared by similar methods described in the aforementicned lit-
eratures. . .
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are given. The descriptions of experinents explain the protective and
therapeutic effects of the conpounds. Exanples are provided to illustrate
the preparation of the conpounds offPOF¢8MB1(1) the starting materials 5
and the related internmedi ates (Exanples 1 to 12). Exanple 1; |sopropyl

2- (1, 3- dkhi etimordét-tyyinaleeeegresdntdaveition ynexeddiip UsieiSiobd; therfaioyihg Experiments and Examples
2-(1,3-di t eglvem- 2- y71 i dene) nal onate (10g) was added to a sol ution of

pot assi um hy dhesiésaiptions of {xBerbghts pxplaindbppretpdjive anH thotaptuliGEats pf thetpmpainds.ur e was
stirred at r dsamplesaraareyided to liperate 1 praparationfof ibe cominpusHs effermulai)(thogerting materials
added t 6 dF@istb?'@@mﬂﬂ'@f@@qtﬁ(ﬂm@"*ﬁh@é@us solution was acidified with acetic
acid and the SO|Id forrred vvas f||tered The f||ter cake was purified with
‘et hyl ene & POpIE 1 -- ORBATRCa s avvhlte SO|Id (6 69,

79% m p. 12 1240 3 2 30 bs 1
4. 00 ( s, 2H) il?? " ’I)ﬁ_)m Ionate dI'OXIdG
2-(1, 3-8i sc él |xturew %é}ﬂ mpera ICh wa-
(1,3 i w % ol ﬁmz. acldlf |d ’Ed the sohd
9 a}dg Ur |

, 3- dlthl

hydr oxi de Sf' e resu‘Ft ant soI [ d was I SO IF"at dH the
sanme net ho asml 8 | to afford the tiled conpound as a white SO|Id
(519 ms piH-NMk ma)ﬂGY@sd(hNHR(sﬁMﬁﬂrslh 08(32H), 274619, 2H) , 4. 14(s, 2H),

1. 08(t, 3H) RfKer) ki (KBr ): 1212 1627 : 1701, 1637 Exanple 3 ; Sec-butyl

2-(1,3-dithietan-2-ylidene)-2-cnr boxyacet ate Di - sec-butyl

2- (1, 3-di t [examiphre ;Ethyl 2-(li3aditbiptamp-giiiaie)-2\eaboxyactdted Wi th a sol uti on of

pot assi um hydroxide 1n 30 sec-butanol. The resultant solid was isol ated
and pur #f | ed Disthyi 24, Bdithietan@tylidede)msionate was liepteld with a $atutierf of patagsitrh bydraxide b@thanol.
conpgound aJheresuiant solidwasi lﬂ!’late(i gridgyrified bythe Smne SR e asiit EaRACDCRfOrdthe tiled compound
12, 28(bs Iaf-?Wh'GSGW(ﬁi%}I) 04(s 2H), 1. 77(rn2H) 1.28(d,3H), O 91(t, 3H)
IR( Br) cm' mp.:1661467°¢g ] SOPF OpY|

2 (1,3 duhﬂmmsowemené fig2 Smﬂ%cm&s@a) D I sopr opyl 2- (1

, 3- dlth?olé'?lK?'W" i'dene) mal'®Hal®’was treated with a sol ution of potassium

hydrOX|de 1N i L OR sultant solid was isolated and
purified bM%M&MfOM 40 the tiled

conpound as gy, 2 ona i@i %ﬁ@ ul. ’E* %N%%%@la’é&m?hym
13.25(bg, 1 stg-bu soh%iraggjoﬁte d pur A (-ﬁi Sfidle 1 to affori%hg
1606 45 asasnﬂmnx (41%)

2-(1,3-dit h| et alp. Za(yj azelene) - (et hoxycar boxycarbonyl ) acetate Tri et hyl am ne

(5.189) wasHAseesbols a :S9bs(bd, M), s, ROLIOARH), 37T (h2HR 128 BHEb oML Y| | dene) -
2 - carboxyreehame (10gh7inieret hyl ene chloride (100m ). The m xture was
'cool ed 80 OC, to which ethyl chloroformate (5.60g) was added dropw se and
t hen sti rr &garhpier4 ;dsvplopyl 2-(1, Fbithidan-@alidens)ctaarbarygcetamoved by filtration. The
filtrate was washed 50 with water, dried and evaporated to afford the
titled co oLﬂiﬁomylé’-(ﬂ)aid@W#—W@Malom(tiw h'eﬂi@/glth a|splutiyR{ reREs]®) hygroxide in iso-
5 06( m 1 H)prop an'(oh TMsultmt ggue gagwlateq_ang@ﬁﬂegp;) he samp rrﬁtla)d@pﬂn ﬁxpgn(lKBfgaf@w}
| 170 8he ‘Ts%‘i?meeé*a eW'B“SEJF 2 (1

3d|th|et VS rb tate Follow ng the
procedur e t%j%%ﬁ %{ e%"bﬁﬁpo%ﬁcf%s @g‘?al ned as a white solid
(99% frome (1, 31 r% Ietan-2-ylidene)-2-carboxyacetate. m p.: 38-
1390C 4  Example 5 ; Isopropyl 2-(1,3-dithistan-2-ylidene)-2-(ethoxycarboxycarbonyl)acetate

Triethylamine (5.18g) was added to a solution of isopropyl 2-(1,3-dithietan-2-ylidene) - 2 - carboxyacetate
(10g) in methylene chloride (100mi). The mixture was cooled to 0°C, to which ethyl chloroformate (5.60g) was
added dropwise and then stirred for an hour. The precipitate was removed by filtration. The filtrate was washed
5  with water, dried and evaporated to afford the titled compound as a pale yellow oil. (10g, 81%).
TH-NMR(CDCl3) 8  : 5.06(m,1H), 4.25(q,2H), 4.05(s,2H), 1.20(t, 3H) 1.15(d,6H)
IR (KBr) cm-1 + 1783, 1706, 1654

Example 6 ; Ethyl 211,3—dithietan-2-ylidenel-z-etﬁoxycarboxycarbonyl)aoetate

55
Following the pracedure of Example 5, the titled compound was obtained as a white solid (99%) from ethyi
2-(1,3-dithietan-2-ylidene)-2-carboxyacetate.
m. p.: 38 - 39°C



5' <EP 0 366 614 B1 H—NNR(CDCIB)B :4.25(2q" s,4H), 4.05(s,2H), 1
.32(2t"'s,6H) IR (KBr) cmrl 17@;0333@ gpxanpl e 7; Sec-butyl

2- (1, 3- di t hi et an- 2- yI [ dene) 2 (et hoxycar oxycar bonyi )acet ate 5 Fol | owi ng

t he “procedyre. .o ound was obtained as a yel |l ow
oil (97% r%(?ﬁﬁgc@ I=‘)5but 3125(51_})".1‘.“')'3*%"‘@’1‘? é@%ﬂﬁtsﬁ"i/l | dene) - 2- car boxyacet at e.

| H NMR( CDC 5. 34( R 1 4,32(q,2H), 4.08(s,2H), 1,72(m2H),

1. 45\} 3H) Exajiﬁ3§47( %békgtyl 2(21 gé(h%eta%ﬂzylnjienelgzlil?’tl;\gxycarboxycarbony?)a? 8%( 1705,1652 10

npl e_8; roUpl oPyT

> (13 it 1,% i fﬂ?mgxﬁkxmxmﬁ DGR AE BN ASE b i Gl RoRLod. N
E)ggoc/(;adure g‘f,ty, agmﬂ@et 2§11 e-,égd S e] IWas ;)' gl ne sy S .a éf b‘;wl-;g
f r oMy RREDICH , 132(q/2A), #08(s;213), 1, ), FASHBH GAY. 8543

" H NVR( CDOIR3KBS o R 3@733%5 145226( 0, 2H) , %gns A 30 36
1.23(d,eH) IR (KBr) cmr : 1786, 1691 Exarrple ; |l sopropyl 2
-(1,3-dit h%&%@m)adiﬁmaem@wétmyﬂambwmwI | acetate 20
N, N-Di cycl ohexylcarbodiimde (7.1g) was added to a m xture of isopropyl
2- (1, 3-di t hl cRotiowirig-thd prabedurg of Exantpler S the fited @bragioand vid8 @ptaineitis a yellow oil (97%) from iso-
1- hydr oxy berepyd 21(1,ardithiolaf2-yiideg)-2-carbpxyedetateene chl ori de( 100m ). The mi xture was
stir- r#&d S3-NMBERO:E e bd8n1E). #a@F(a2H) B.42(s, 4t ©T2(1aH), 4.183(HBM) preci pi tate was
removed by R {KBocart'i on. (TS 891 trate was con- centrated to afford the tiled
conmpound as a white solid, (_15 - 96_% m p. 146 148OC 25 1H— NVR( CDC13) 8

8.27-7. 0ameing;:ls f-’ adik 4qne) -2-{()-benzotrazolyjjoxyqerbonyl] agetatey cm 1

(wa hiéﬂﬁ" é‘# ,l" zz% f% SRR, |

white soli ~car boxyac ate.
m p. 168 4 43(q, 2H),

4.11(s, gH) ﬂH-iJMﬁ 3)é3H) 8|2R76!ﬁ|%r4)-|) %r1§Sm11H),4o§(Z%ﬁ) 1éﬁ9§ﬂ)35 Exanpl e 11;

Sec- butyl gk (<Brydmdi t hi etpge; sy 1 dene “benzotri azol yl)

oxocar bonyl | acet ate Follow ng the procedure of Exanple 9, the titled
conmpound Wgsanspid 10i; BEh 23, 3-AitMélar-Byliene)-2ij({-Bbagtriak 1@ Bxgeadonyllatisiste

2-(1,3-dithietan-2-ylidene)-2-carboxyacetate. 40 - m p. :143-1449C
| H NIVR(@DCI 3)FoBowing tig: pdgedlredT Exumilelp, theﬂitlélﬂ‘(omptimd-i)@s olitaDeq 8 ahlte solid (89P6) from Ethi)i ,
1. 31 (d, 3HR;(1.Bdigmtan-23jenb)R-¢artidBryacatate. 1 : 1712, 1663 Exanple 12; |sopropyl
'2-(1, 3-dit hi ol mxp. Zﬂ&ﬁﬂ%’ﬁe -2-[(1-benzotri azol yI ) oxycar bonyl | acetate 45
"Fol | owi ng t'Fré'MBﬁQR% r ¢ 8@7-7 ). 4-48(0.2H) & 118 2H)eP78@Hbound was btal ned as a
white s%l i éﬁ(’@?%"from |1§%§ 13[9?opyl
2-(1,3 [ X N oo
| H-NI\/R(CDC'" : Seauip2-Y S NigianreyIdoae S d(hernpoligzolyh oxgggreonylageteta . 38(d, 6H)
Following the procedure of Example 9, the titlted compound was obtained as a white solid (93%) from sec-
butyl 2-(1,3-dithietan-2-ylidene)-2-carboxyacetate.
. 40 m. p.: 143 - 144°C
e TH-NMR(CDCl3) 8  : 8.29-7.27(m,4H), 5.02(m,1H), 4.09(s,2H), 1.70(m,2H), 1.31(d,3H), 0.92(t,3H)
IR (KBr) cm-? : 1712, 1663
Example 12 ; Isopropyl 2-(1,3-dithiolan-2-ylidene)-2-{(1-benzotriazolyljoxycarbonyl] acetate
45
Following the procedure of Example 9, the titled compound was obtained as a white solid (97%) from iso-
propyl 2-(1,3-dithietan-2-ylidene)-2-carboxyacetate.
m. p. : 88 - 88°C
TH-NMR(CDCl3} 8  :8.28-7.15(m,4H), 5.24(m,1H), 2.31(s,4H), 1.38(d,6H)
50 IR (KBr) cmt : 1720, 1687

Example 13 ; lsopropyl 2-(1,3-dithietan-2-ylidene)-2-carbamoylacetate

A solution of isopropyl 2-(1,3-dithietan-2-ylidene)-2-(ethoxycarboxycarbonyl)acetate (10g) in methanolic
56  ammonia (60ml) was stirred at room temperature for 4 hrs. The mixture was concentrated and purified with n-
hexane and ethyl ether to give the titled compound as a white solid.(5.2g, 68%)
m. p.: 128 - 129°C
'H-NMR(DMSO-dg) 8  : 7.68(bs, 1H), 7.30(bs,1H), 5.13(m, 1H), 4.03(s,2H), 1.37(d,6H)

6



50 4R (KBr) cm1 : 1720, 1687 Exanple 13; |sopropyl

2- (1, 3-di thietan-2-ylidene)-2-carbgpggbdgigaat e A sol ution of isopropyl

2-(1, 3-dithietan-2-ylidene)-2-(ethoxycarboxycarbonyl)acetate (10g) in

met hanol i ¢ ni a s stirred at roomtenperature for 4 hrs.

The m'xtur'g:(ag& ?ggentrafsgﬁ1§ d purified with n- hexane and ethyl ether to

gi ve-the tL}, ( __ ) X ). p. :128-129C

H NNR( DVSG-deT G154 tH) , 4.03(s, 2H),

1.37(d, pH) 6 Followﬁgthg pﬁ:@&iu@joéﬂmnpte% (tmuld &mpound was obbalnlézssa wh]tgéo?ud (74%) froma

Exanmpl e 14 s sgﬂydyl 2-(1,3-dithistan-2-ylidene)-2-~(ethoxycarboxycarbonyl)acetate in methanollc eth lamine.

2-(1,3-dithi et,arb-265ysye@ene)-2-(l\l-et hyl car banoyl’) acetate. 5 OW Nng

t he procediygmRrbmEBAYR! € : d.22(bs 1M 5125(m, B4, 3VIERAY B.I7(HB, pév@smacbaesma white

solid (72%r (ksema sol ut tmsq’ms sopr opyl

2-(1, 3-dithietan-2-ylidene)-2-(ethoxycarboxycarbonyl)acetate in nethanol c

et hyl am neExample[5 ; isoptdpyl 267,0ditHidtarPMREdoleBEMNEhzyRarbamdyl)atatble s 1H) 5.25(m 1H),

3.97(s,2H), 3.37(q,2H), 1.29(d,6H), 1.08(t,3H) IR (KBr) cm' : 1683,

1613 10 Ex arrﬁhemt_k&;e of sgp\pmp'ay« 3-dithietan-2-ylidene)-2-(ethoxycarboxycarbonyl)acetate (15¢g) and benzy-

2- (1, 3- di t laining GAn-innetidene thﬂde KSPralhwas| stirsedisbrepy Fe)ftaefeft"atf‘!! 4TitseTheireaclinnanbxbire

i sopr op¥l weqthemyaghed witladiii andwajertofenavebengiamine, he peiver £d qnd theggsidue

(15g) and H@?‘rﬂ’%ﬂ;‘;l‘”ﬁhﬂ'maﬁ@*ﬂﬁt%”ﬁ?“i’?é@ﬁ?’?%%@hﬂ“ﬁ@% 32935 ) was stirred
room t enper Btk B The reaction was t hen washed

With dli- ﬁ” qagf;?% TR T Al 28 BB A por at e

and the re “Was pUI’I th et hyI acetate to give the t|Ied conpound

as a whi'te . 3)

8. 82(ps, 1H; M, 1. 28(d 6H) IR

(KBr) cr-1 Amn?t@r@%ﬁ m&@l? [@Q—fﬁﬁgﬁ i109), carbon dlsuthde (3 2mi) and acetone

2- (1, 3-dl t Bobisseodied t gneaoch 4 & 9&.99 yareat AR wasHd§ddUrdpwide. The

m Xt ur ezs0f mixei stirreld bk dafte Bromomhet RS 4ml) Fad 46 dropvise BRdthe

di sul fide @mﬁ%kmﬁ%s&mﬁmﬁoﬁmhwm& ma@d refluxédDrob2 hrs. THE Salid vas tefbwed bp 0%
aqueous soOflitratioh Snddtiecritratkowals outed ohto\ida Svatef] Gimecholil forpial 8&s. filtdrad athdisssivediin ehyns
stirred at chigide Thesmpdomavasivasted witk 10% squedus sodiuh Hydoxidenstutiarasd waten thevdried.dtleed
dr opwi se asdlvebtivas p@poratedand thexesidue waseraifisid with etliyl adetaterodrethyd ethentagiverthe tited coin- hr
and r ef oux eend aga whith salid.(8799e6039| i d was renoved by filtration and the
filtrate was ﬁgmeﬂwm?&clce water. The solid formed was filtered, and

di ssol ved {HhN @ﬁaﬁ%%h?ﬂ?‘mﬁm“ﬂhéﬂ%ﬂﬂh?%%s washed with 10% aqueous
sodi um hydFEPRE™S ol ut i on "M%t er, then dr| ed. The solvent was evapor at ed
and the regl due we b ) _ sther to give the
tiled c8m =2 ' ' il 1420C

| H- NVR( CF3 : olution of| ‘}31?8 mléaw 2. I%ertl'e?é-cargol)_&doetglé ?1%&)% %l_&ylene chlon e)(108%l

: 1685, 162 le ntachloride dded ortnonwnse and then stirred
22(1, 3- dlt@?tﬁﬂ xch ngﬁﬁs So I.fm'b.eﬁmiﬁ VdcR o a6 2
solui i oa o nan%mw&iwas it B :?’V 5 B n%ﬁ%&%bé%@irﬂﬁr@vaﬁdréﬁ In

hyt ene R redidud dad &Qﬁm un\m@u deaalaectfm tnel ﬁtﬁtﬁn& R VRO sl QSR 81AU'S
pent achl ori de 5. 94 -wescadded portionwi se and then stirred for 1 hr. To
t he react i GhNMRCFIO0DDH T i ABT(M,40), B28m, 1H),and(s2H) hasd,6Hpni | i ne (5. 459) were
added and ®RBnea'for2 hr467840 The m xturewaswashed with dil-HC, 10%

aqueous#odi um hydr oxi de sol uti on andwat er andt hen evapor at ed.
Example 18 ; isopropyl 2-(1,3-dithietan-2-ylidene)-2-(N-phenylcarbamoyl)acetate

A solution of isopropyl 2-(1,3-dithietan-2-ylidene)-2-(ethoxycarboxycarbonyl)acetate (10g) and aniline

(3.6ml) in methylene chloride (100ml) was stirred at room temperature for 8 hrs. The reaction mixture was wash-
50  ed with 10% aqueous sodium hydroxide solution, dil-HCI and water and then evaporated to dryness. The re-

sidue solid was purified with ethyl acetate to give the tiled compound as a white solid. (7.9g, 78%).

m. p.: 115-116°C

1H-NMR(CDCl,) : 10.52(bs,1H), 7. 85-6. 75(m, 5H). 5.16(m,1H), 3.99(s,2H), 1.34(s,6H)

IR (KBr) cmr-t : 1671
55

Example 19 ; Isopropyl 2-(1,3-dithietan-2-ylidene)-2-]N-(4-trifluoromethylphenyl)carbamoyljacetate

Foliowing the procedure of Example 18, the titted compound was prepared as a white solid (67%) from
7



THe vesSidue was purified with ethyl acetate to afford the titled conpound
as a white solid. (8.9g9, 61%9. m p.: 164- 165C ' H NVR(CF3COOD) 8
:7.37(m4H), 5.21(m1H), 4.12(s, 2HEPOBSGGABIBH) IR (KBr) cm' : 1678
46 Exanple 18 ; |1sopropyl

2- (1, 3- di t Rijbpyi-@;3Mhithietame-yidenel-DiedktRytiibGPEPRATIA LR Al 3 lafinbbsn@dtitiubrize. Of

I sopr.opyl 2-( lm3p.cig1hinsdea@n- 2- yl | dene) - 2- (et hoxycar boxycar bonyl ) acet at e
(10g) sand sNMREDC(ES 6rh0.78(5s, 1HE 7/83(naifg 5@DiOIH), d@2( 2B nBjweI) stirred atroom
tenper at ur Ren8mir s. Thessr®ag&ti on m xture waswash- 50 ed with 10% aqueous
sodi um hydr oxi de sol utlon d| I -HCI and vat er and t hen evaporat ed to,
dryness. TEes Py ‘ p arbamioxfiagetatey gi ve t he

tiled corrpound as a vvhlte soI | (7. 9g, 78% | .' . : 115 1BC
| H- NVR( CDCL3)Following ¢ f Exmasiset i copoundswes grappred s 4 whis Gpld (998 from
1. 34( s, eH) spreo k?sﬁ A 'a"-z- dfM"?SE‘PXEﬁE&P?ﬁF%W@“ﬁ‘%W@Wl'“@hem'

A ﬁ'gt% a{sﬁ}% gl PSR B DA A G «é{agﬁiﬁt s

8‘?—/@ from’ 678, 0 366 614 Bl |sopropyl

a white soI

2-(1,3-dithletal ¢
4- ami nohenzo ‘ '

10. 78(bs, | H), Fozomena &weduéoﬂasm.m me%ua%apaha waslobamammaeao.{d@msm
: 1686, 162%05’054(@ dRknidfdn-2-yiRigi) -Q-BWoxycarboxycarbonyl)aoetate and 4-aminobenzotrifluoride. _
2 (1, 3-di thi et gnp.2438-i1dee) - 2- BN—(4 hydr oxyphenyl ) car banoyl | acet at e

Fol | owi ng tiaMRCDDRSIT € 10.60(5e:mNIT|a2-758(dd AH)ES. 24k, e s mpH)BKiaRs P epar ed as
a whit e2solR (kBOGA) fr are7estgst opy|

2- (1. 3-di t hietan-2-ylidene)-2-(ethoxycarboxycarbonyl )acetate and

p- am nopheEsdmplel22 ; Isopropyl 2-(h3-dithietari-Z-FiderieY-2QC2HthiaddlyiRtaDiefiBOYid@late

10. 20(s, I H), ‘9.15(s, 1H), 7.40-6.73(dd, 4H), 5.13(m 11H), 4.21(s, 2H)

1.42(d, 6H) | Rhejely n gfiopropyl 2+(1 3-“'!'(9?83-2%[‘(90@ 2eiathery F@Wb?fy?ﬂjﬂ 109) and 2-ami-
2-(1,3-#it h‘P‘BF’éﬂ'Pi wm@ﬁ;s chioridey(100mi} was ptifesd @ Apostippieurat o

15 Fol | owi T’?ﬁ?e Vi °B?3°E'R'a idg golutipp,andy g‘gﬂ dv@%”ﬁ'ﬂ‘feaﬂ’aﬁed
as a white® cfo B'BP% ethylene chlonde as an eluentto the titled compound as
2- (1, 3-di t Bi% |t°7?" - 2- et hoxycar boxycar bony!l )acet ate and

4- am nopengz g@ |
1o 50( b2 wﬁw%ﬁ b ?5”3 ﬁ%gmﬂﬁ?%g*ﬁ%%4@9‘%kﬁwﬁ%“% R
(KBr) cm 679, 1631 Exarrp e 2 I’sopr opyl

2- I(1t 3- di t kg 232 eyl 2@ BRiktnigtar-DNyiidiie)-AN@ eyl £ hlabsiBabddpRtads The

sol uti on of T sopropyl

2- (1, 3- 6 t hi etohdwing-thié procuasrp oPExamplé 22( YAl &06MpeUnD WEY/dblaiee beth hife 50N (3934) Grom
2-am - 25 naiie-@aaitsétdn-2gidedeh 2 (atiokychioogcatiohyacetite dnd QQminp-4vRshyRhiazled at
room t enper at umep.f. @18 -249%rs. The reaction m xture was washed with 10%
aqueous sodH-HIMRISDDIDX i dd1.8¢batH), GA#5@NY), haWGEH)aA0R(%2hD2.3d(s3PH 1 38(E2H) The
resi-due wadR Bnomedt ogr ab®d on silica gel columm using nethyl ene chloride

as ansefuent to afford the tited conpound as a white solid (6.5g, 63% m
p.: 174- 1 Exemple 24 ; Isopropyl 2-(1,3-dithietan-2-ylidene)-2-N-(4-methyl-2-thiazol gl)carbamoyljacetate

Following the procedure of Example 22, the titled compound was obtained as a white solid (46%) from
isopropyl 2-(1,3-dithietan-2-ylidene)-2-(ethoxycarboxycarbonyl)acetate and 2-amino-4-methylthiazole.
45 m. p. : 197 - 198°C
1H-NMR(CDCl3) 8  : 11.62(bs,1H), 6.44(2,1H}), 5.16(m,1H), 4.06(s,2H), 2.35(s,3H), 1.43(d,6H)
IR (KBr) cm-! : 1678, 1627

Example 25 ; Sec-butyl 2-(1,3-dithietan-2-ylidene)-2-[N-(4-methyl-2-thiazolyl)carbamoyljacetate

Following the procedure of Exampie 22, the titied compound was prepared as a white solid (67%) from
sec-butyl 2-(1,3-dithietan-2-ylidene)-2-(ethoxycarboxycarbonyl)acetate and 2-amino-4-methyithiazole.
m. p. : 153 - 154°C
TH-NMR(DMS0-dg)s : 11.67(bs,1H), 8.47(s,1H), 5. 01(m,1H), 4.07(s,2H), 2.35(s,3H), 1.49(m,2H), 1.29(d,3H),
55 . 0.93(t,3H)
IR (KBr) cm-1 : 1675, 1624



." H NVR(CDC13 | DMVBO-d,) 6 © 11.70(bs, | H), 7.24(dd,2H), 5.29(m 1

30
H, 4.19(s,2H), 1.29(d, 6H |R (KBr)gpigBeée14 B1 : 1675, 1521
Exanpl e 23 ; Ethyl

a
(13d|t|et? 2‘r A ol ) |yl ) ca Iacetate35
ol | owi ng ERE B SeSTRPR TSI REET Yt ai ned as

Wn t I 9 9

{1 Sedz 1(:) IdFo%j'%%? /‘)t 'y v%ﬁ hd?x zng(%zz the ﬂ;%?« comaound%%ag%gzséged gs %whlte soI:a(:;II:) from

ant no- nme

.50(bs, lhuNM 551 18& %QJSZGDIH).§2£I|?\§1FI),8I§9(34I% ﬁﬁ(s%r@mzcd%nﬁ?’(t 3H IR

(Br) cml lR(KBr hsopr opyl
I

o las

1, 3-dithi etan 2- yI | dene) 2- I N-(4 met hyl - 2-t hl azol yl ) car banoyl | acet ate
ol | owi ng tER&mgly 27G @&dprosy! {1, JEkABEN-2-yitiene) RING (4 phedyBZithadcaithowpcetadt ai ned as
whitessol1d (46% trom i sopropyl
- (1, 3-di t hi o sulutiéh gfﬁsppjepyeg-ﬁz-t(nbibthmayluand)@(gttmydambaymmam ¢10g] and 2-amino-
am no- 4- dephénylthidzola {6gkin NAEdimethyiformanride ﬂOOmIMEsﬁrrgrQGSO"@ fori2 hip/RpOBRUGI Migure

. 62( bs, | Mps pogred arftPicetwhter (390mi) ejspiid formedyg Hiteged The filteBKewas fysolved inypethy!
(K(B,—)S I Ignde, and gqqymztm_vgg GEIII Pﬂgg:eog@gdﬂg@pmdesolmgon andpv?aterandthegteva?zb
1,3-#t Iﬁ‘?é’ct%l‘l’w'?s TI"HE‘IIH%' was ch ’ﬂR!‘PIWI sllica gel collyprysing methyipnecpioridp azamelyprt 50
| owi ng tt‘hﬁ %%& “dEﬁﬁI’fﬂIeédEZ(sg?ﬁé%I‘l ded conpound was prepared as a
te
1 P
°I"I1

'I'II\)_I—‘I\)I\)QJ 'I'II\)’“HI\JNQ) 'I'II\J
Pl o

e }‘II@FII‘&X PR AR AT AL S g

-(
I
[
- (
-am no- 4 ne |azole . . 153 - 154C H NVR(DVBO-de) 8: 11.67(bs, 1
2

9& 47(s gk azs51s9%m%(1@dnhém9ﬁ®§@* G153 RaiRlol 2 yikarfeh st 75, 1624 8

PO
1,

;I\)I\)g_

36 6 614 o Hpbﬁmaﬁedéeﬁﬁlewkhe t|tled compound (38%) was obtained from isopropyl 2-(1,3-
3- di t hirméraiiz-dArie)- 2 fstikycarbbiycdrisbnyifatdiats and-2lamind 2 athirdiableanoy| | acet at e
owi ag the pipcedinwzsef Exanple 22, the titled conmpound was prepared as

t e SOolHMMREINGO-8,)@m :i9316@/1H) $.20(m, 1H), 4.26(s,2H), 1.33(d,6H)

- (1, 3-di t hR (¢Bgrem2- y| | dena)s76246(26t hoxycar boxycar bonyl ) acet ate and
-am no- 4- met hyIth| azol e. 5 m p. 161 162C IH-NI\/R( GDC13) 6 :11
. 85( bs, 11 HExarple2f etan-Rijdend] ES lgcetaBt) , 1 42(d 6H)
IR (KBrprcm1 1668 1623 Exa le 27; |sop ro

30 (1 et . Elotetfenospos PREEmRin AL Itmquowpmdv T T ap——PREA
zSOI ution Ofdltp@t%q! mg% -Eenzotnazolyl oxycarbonyilacetate and 2-am|nopyrid|ne

, 3-dithiet - e 0 ) and 2-am no-
4- phenyl g) 1 ( Ilﬂ_%}?’%@{%ﬁ)ﬁ?ﬁﬁ%@ﬁ %@'ﬁ\% I‘IIF\,E'E stirred at
600C or e reac |C)n mxture was poured onto ice-water(500m) and
the soli df q.:rx r; r3etﬁIh|Ith?£ » el N et hyl ene

chl ori de, armd e ; ; odi um hydr oxi de -
'sol ution and m&»ﬁﬁg tﬁ@&o&aﬁaof@xm 27%Re ﬂuemodne(sd%m@@érarmﬁeaﬁi A4 2-diRs
chr omat qgr aahsﬂ.deﬁ)-ﬁt(I-b&aouﬁhablyuﬁs?}c&ashymétas anEl-ditoppainghl ori de as an el uent
to &afford the im.bedscompeund as a white solid. (8.9g, 54%. m p. : 225 -

2260C | H- NVRNDIRECIRPD) 610.97(Bs, £4)- €52/04120m, B 4400, 26,401 b2, 1.54@BG M 1H) ,
4.30(s, 2H) ,IR Kb, 6H) 1876, k@8) cm 1 : 1673 20

-~

NN D g‘ll\)l‘l‘ll—‘
%

45  Example 31 ; Sec-butyl 2-(1,3-dithietan-2-ylidene)-2-[N-(2-pyridyl)carbamoyllacetate

Following the procadure of Example 27, the titled compound (76%) was obtained from sec-butyl 2-(1,3-
dithietan-2-ylidene}-2-[(1-benzotriazolyl) oxycarbonyl]acetate and 2-aminopyridine.
m.p.: 118 - 119°C
5 1H-NMR(CDCl3) 3  : 11.03(bs,1H), 8.53-6.74(m,4H), 5.02(m,1H), 4.05(s,2H), 1.51(m, 2H), 1.31(d,3H),
0. 95(t 3H)
IR (KBr) em-1 11671, 1632

Example 32 ; Isopropyl 2-(1,3-dithiolan-2-ylidene)-2-[N-(2-pyridyl)carbamoyl]acetate

55

Following the procedure of Example 27, the titted compound was obtained as a white solid (53%) from
isopropyl 2-{1,3-dithiclan-2-ylidene)-2-[(1-benzotriazolyl)oxycarbonyljacetate and 2-aminopyridine.
m. p.: 121 -122°C .



Exagple 28; |sopropyl

2-(1,3-dithietan-2-ylldene)-2-4N-(1, 3, 4-thi adi azol - 2-yl ) car banoyl ] acet ate
Fol | owi ng the procedure of Exanpl e EPP3668WRIi t| ed conpound (38% was

obt &i ned from i sopropyl 2-(1, 3-

di t hi et an- 2H-MMR MBSO} deP5 ( etmemscai)kmae;m(nbunw.ozmm)aam&nd). 1.22(d,6H)

2 ani_no- 1 R &Bhlemadi azol e 166651629 m p.:212 - 2130C 1H NI\/R( DMSO-da) 6
S“(Ex 5.20(m I H), 4.26(s,2H), 1.33(d,6H) IR (KBr) cm' . 1676,
1 6 2 anp Eﬁﬂ&.‘;ﬂﬂ. s&p&egpy pffect against acute hepatic damage Induced by carbon tetrachloride

2-(1,3-dithietan-2-ylidene)-2-[N-(2-pyridyl)carbanoyl | acetate 30 Fol |l ow ng
t he procedﬂ?@ﬁﬁﬂ Exanple 27, the titled conpound (779 was obtained from
i sopropyl 2-(1

czi | t m et anr %Hﬁqéﬂ‘z‘%% “:g%(fﬂbgmwrknwar ?:f% h% ivvegs!& P@f%m::fg:p::g
8. 72- 6. % rg’e:;& :szma( dee mine ammaelfs_

- 1676, 1 6 3 1
" 3-di thi et %? %X %:e crlq)y the su dsyfpsressiv actlon nst thei mcreaﬁg 8f Te um ALT ir{dﬁced
(0}

-pyri car acet ate
procedure anpl e 27 the fitled conmpound (51°/c) was prepared from et hyl

2-(1 , 334di thdtReay 40 tan-2-ylidene)-2-[(1-benzotriazolyl)oxycarbonyl]acetate
and 2-am nopyr| d| ne. mp.:181-183C IH NMR(CDCI3) 6 : 10.97(bs,IH),
8. 52- 6. 72( m 4t expbrifiéHidl amibls were Bilided,intdthe ndrmaidthé COlHreatdd ahdtRE Yestddimpound treated
: 1676, 1628 gébups. Each Giplipconslsted SE8mite Wity body weight of 20-25 grams. The test compounds were suspended
2- (1, 3-di t v @t28nsdtium bWW@MQ{WN@yko)@m laadraghhihistered arally Fad |thep bsagoft he
pr ocedure &PmE2anmitkgbody weight Onlyithd webicle O2F0CMEING F@3pn, wasadniinistérerttd ternormal and
seciputyl 2othe CQ tredted gtoup instead-ofthe ide penpo éﬁgﬁpemﬁlwtsaﬂqlﬂwdjug administration, the
‘oxycar bony|9Cheweluigndn oliyrpil rasgadmin pwpraumthe ireated-grguppndyhe st compqu tefsroup)
: 11. 03( bs ag_tp& dosgo@gulgsmgm g M‘ mal waga Istergd \gw(qlﬂegq?nly at the
1.31(d, 3 sanne K P? adérrlﬂlstraton, blo_? ple g bé% 1&(6 |
2(136%!?%1?‘5 dxhe Sera crane "P? SPR E‘b rg

"ﬁ Eulat b

Y

it ocea el ot T T e o Y

solid (53% il I'SO test group).
2- (1, 3-di thiolan- I-Rapgtbnroim)eetibcﬂi(’/ol—bﬁ """"" i celtdt e and
2-am nogyridine. m p. :121 -1220C éob'l‘:%%ﬂg{f\"ﬁ Ly DVBO- d6)

:10. 61 (bs,(R U,El) 8. 59- 6. 79(m4H), 5.02(m | H), 3.37(bs,4H), 1.22(d,SH IR
(KBr) cm1l : 1666, 1629 Experinent,l; Protective effect against acute
hepati c danagﬁ,altggd“gmgla,lg)éhmﬁml;\et_et rachl oride 5 (Principle) Carbon
tetrachloride (CCl4) is a well-known hepatotoxic agent, thus widely used to
producesexperinmental animal nodels for screening the potential drugs acting
upon hepatic diseases._In this experi rrent test com 1o "Eb nds were

adni ni stered toThPte pl?l‘d’r‘ ot bt mERECtwith E8F4 L CURMr s ut HETE the

CCl4 treat ment. .Lhe @gﬁ AL, WekeySacii bl ead.and nyerym pl ani ne
am notransferase (ALT) levels were determ ned. The he‘bat oprot ective ef-

C

f ech_of “4 t gst—conpotndrwas—evaitated—by—the—stpprgsstve—actgm ayalT st the
i ncrease of isé&pmprald i hdudddi- Compuuad Inhibl- | Cowpound Inhibi
tory(%) tory(%) Lury(~:
45 wwample 13 23 Exanple 21 20 Evample 27 it
Example 15 97 Example 22 100 Example 23 100
50 Sxample 181 ° 100 Example 24 100 | Example 29 100
Txawple 19 100 Examplc 26 98 Fxample 22 as
55
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by G€Cl4. *5 (Method) The experinental aninmals were divided into the
normal, the CCl4 treated and the test conPound treated groups. Each group
consisted of 8 nice with bodywel ght Fo} 3655147 grans. The test conpoundswere
suspended in 0.2% sodi um car boxynet hyl cel | ul ose (CMC-Na) sol ution and

adni ni st er &apedmedt 2y Deterntirtationch6§% Effectve Dog(RB)PBstisbmiokndsody wei ght Only the
vehicle, 0.2% CMC-Na solution, was adm nistered to the normal and to the
CC14 i r eat deringiplgu p |nstead of t he test corrpound suspen5| on. 6 Hours after

t he u admnlstratlon 4so ution no i vva amnlstered
orally %o theT’B('ﬂ'H?" t H‘Efef‘ﬁ‘@"'t 4 aftert he
dose of 50 hf’ ‘f gg F—% °h°Pa'
adm ni ster o :"ss 5 %?fcf’ré(?s ?‘H‘é‘”‘tf&m
admnlstratlon °Isood s weeco edfromthe orbital sinus of the

25 ani g;a z %n% the sera were noni tored u5| ng an autonatic bl ood anal yzer
(Glfor 'ﬁ 6 The hepatopro: tective effect of the test compounds was

expressed by fﬂa%xp%uﬂm& amnmewae BIRESH:IRE fhe ABkHal) b CCI) Fodidteh® ihe Soslomp&iinp Heafila T
| evel i nducgslpd) Eadnghdhp eatisieiel ot EEflicdVitt Bagy 6 VPO @5 bramsTtrheest compounds were sus-
Hepat opr ot qehdel Ge 0% mm%olaﬁon Alnd ddmintterddOsrdily D dpge of G, 126M&| 12(SnRSbr
group) 5 1@&esmb25mbkgtiody wdight. ORIy tha)vehicle\D.2%|GMONIa solfioh)W@ds adhitistared to 3k rofiest aridt S)
The test r asthbCEl, teatedgytvominstead ofithitest compodid slispehsich; 6 Holirs(idRer] the @Q); dolution in dlive ol
fftfct of wasedrgaistered orallyttptha G€l, treated ank thestbst compound treatéd groups pliihd dosd of B0al25miv | t
"iv iy in: diivecoilikg yyly @eiglit4Thg @ormal group was administered olive oil only at the same dose. 24 Hours after
the CCl, adminisb'g@nfqlqog)sﬁpqlesgqeretqgllqctpﬁ from the orbital singsgPidpg enimgls and the sera
tli bI 114 - WMW gentrifpggatipn. The §6F ly\ ALT a ivrties were monitored and the hequ.?pm effect of
Lur o 0 4 5 t;b_e teséoqmpounds werp falcu d by th ethod as deﬁnkeg i eéimﬂ 1. The percen ges "BS?I
pl 2 2 7 w rrespondmg dose; f the test co éi?f’ﬁlt%mﬂ‘f dose-response ﬂmes, fm%%
1 %BP

le 23 & effective °sf" gideheqmey g’as estimaty Exanple 24 . 100
Exanpl e, 23 esults;;.OO Fx~1il;jcL 19 i on Exanpl e 26 90

Fxai npl & 8 85 55 10 EP O 366 614 81 Experinment 2; Determ nation
of 50% Ef f eCt 1180l EL) of RS lestcOMPHEGR JhE’\H iRebRIe) S The

various doses of test conpounds were admnistered to mce, followed by the
treatmentwith CC4 after 6 hours. 24 Hours after the CCl4 treatment, the
serum Algl | evel of the animals were determ ned. The hepa- toprot ective

ef fect of the testconmpounds'®HEG fhe!FRsetfndeat pFB‘f‘?‘eﬂ‘dt’ofornﬂose response

curves, from wakghuibe dosgg tlegf, co reles mated. | o
( Vet hod) Thnr ex;‘)'er‘llrrgnt Dggrﬁ% S IQV\E;/eOrJerniSlv ééol nfo t g\ﬁgrna]e éé aca

treated and r[he test coppawgrkghf eated grodpmgs/karih group consj shetkpf| 8
mce wi#h body weight of 20 25 grans, The test ¢onpounds were sus- ipended

in 0.2% CM)- Na so%tion and adm nisteredjorally at a dose of 50%/?5@,
12.5ng or 15 Z5338HY/4d6nt/ Ry bbHA Wyt éh??/ t hEXPIRILE| &7 9 - Na

sol ution, waspadbidSi£fed 49 tne NQIRl,-aNd §0y4 “‘quggagu;[]get(ei % .24

i nst ead wof t nsLon Honrs | 14_<olti on
In 6live oil| Example 18 7 jExample 24| < 6.25 | Example 29 10
Example 19 6.25 IExample 26| < 50 Example 32 | < 50
45

Experiment 3 : Acute toxicity of test compounds

Each test compound was suspended in 0.2% CMC-Na solution in various concentrations to make test sus-
pensions. The test suspensions were administered orally to male ICR mice (10 in each group) at various doses.
50 The number of dead mice was counted for 14 days and the value of median lethal dose (LDs,, g/kg) was cai-
culated by the Hitchifield-Wilcoxon method.
The results are shown in Table lIi.
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was adh ni stered orally to the CCl4 treated and the test conpound treated

groups at the dose of 50ul/25m oli
was admi ni stered olive oil

admi*ni strati

on,

BF5% 48k btag4P0dy wei ght .

only at the same dose.
bl ood sanples were collected fromthe orbital

The

the animals and the sera 2a were obtained by centrifugation.

act|V|t|es wer e noni t or eBiand

nor na

ounds re calculated by .the sane nethgd as descrlbed i n experinent 1.
The per gent & . pliot t.ef. agh cprr dos of the test
conpounds thgﬁaﬂgghgse+r@§§§%? bg&b th fri th %41 °%935@§effg§ij dose
of test conpound was estlnated 25 (F@sults) he $0% ef fectifve s@ﬂ
(EDwc) of the test conmpounds ark shown 1Tn |lable TT | T1apte T1 (tUEUUT‘test
conmpound) CpriFGaede 13 5'@80533x€mﬁiﬁn@6umd 5,000 | Exgpgde 24)> Corddoynd
ED50 3 4o NOfRYTTT (o kg) e
Exanpl e 13 | g:2upfc 28 EXAMIg 02 rxan;lfbo 5,000 | Exanple [27 >150 !
Exanpl e 151 0 t Exanm 25 Exénpl e 28 < 6.25]40 -
Exanpl e 181 7 | Exampl e 24 < 6.25 Exanpl e 29 ! 10 Exanpl e
191 6.25 | Exanple 26 < 50 Exanpl e 32 < 50 | 45

Experi mgnt 3: Acute toxicity of test conpounds Each test conpound was
suspended in 0.2% CMC-Na solution in various concentrations to make test

sus- penS|dH§msThe test suspensions were administered orally to male ICR
50 The nunber of dead m ce was

m ce (10 |n
count ed fort

eac

Eo

pees i riin

ari

ous doses.-

cal -

TabP 111, 55 EP O 366 614 1 T:' 2
CbChpound 4DgOo hpognd

m D) 1Ixanpie(13”'£\§ Exanpl e 22
Exoi . nPLpc 28 \3\§ Sxanpn' . 229

formula (1);

havi ng |

hal ogenepheny branched gikyl Sfovraraging 1 toy5i
2- t hiviilnesproathyiphenyh @ritjipzolil, d-methyl@Hthipzolvh 4pheny

55

20 28

S”(CH 2 )l o¥.BRI(1)
(Iy 0 in which RL Is a straid¢ht or branched al kyl group having |
carbon atons; R2 is hydrogen,
t 0 5 inowehich ®his aistoaight ortbeancghgd alkybdraup\nbvingi-td§y chrtor wloing iRg Is hydregen, a straight or
ms, Pengyhiphenwl yhydroxyphenyl. halogenophenyl, 4-
keBsthiazaivi, 2;rgridyl ertl Fithigdia-
and 2e-2tY§ agdn is g7 Bigesqr obt or 2 bgexcud af-or@mdamlwh[sh conpounds | n which
e@ndd? ip benplinz y | ;

lZz)lfyla d

pihematem

bonzy

val ue of nedi an | et hal
cufated by the Hitchifield-WIcoxon method. The results are shown in
Test Cbnpound) 5

| (LD 50 VI

LDPO Conpo

und

group
24 Hours after the CCl4
si nuses of
The serum ALT
d tRe{kRpat-dpferbctonmweifiect of the test

dose (LDw, gl kg) was

> 5,000 (xExanple 24 >(%)000 10
5,000 15 Cainms 1. Conpounds of

a straight or 30

br anched

al kyl

(iTnis 2, RL is isopropyl

S et
gfls c%'nsorophenyl or bromoph:

fiuorophenyl, chlorophenyl! or 4-trifluoromethylphenyi.

thiazolyl or 4-phenyl-2-thiazolyl.

4- et hyl -
zol - 2-yi;
(i) nis 2, R @§“§%@¥F
R is benzyl: nis 2
bronophéhyi . ez
2.
butyl.
. w 3
o or sec-butyl.
4.
5.
45
6.
5o 7.
8.
9.

12

A salt or hydrate of a compound as defined in any one of claims 1 to 7.

A process for preparing thioketone derivatives of the following formula(l)

Compounds as claimed in claim 1 or claim 2, characterized in that R2 represents benzyl.

to 5
gr oup

and

e¥1yl and R2 i's chl or ophenyl or

Compounds as claimed in claim 1, characterized in that R' represents methyl, ethyl, isopropyl, or sec-

Compounds as claimed in claim 1 or claim 2, characterized in that'R2 represents methyl, ethyl, isoprapyl,

Compounds as claimed in claim 1 or claim 2, characterized in that R2 represents phenyl, 4-hydroxyphenyl,
Compounds as claimed in claim 1 or claim 2, characterized in that R2 represents 2-thiazolyl, 4-methyl-2-

Compounds as claimed in claim 1 or claim 2, characterized in that R? represents 1,3,4~thiédlazol-2-yl.



AR

2. Conpounds as cIarned in cIarntl characterrzed in that RI represents
nethyl ethyl, isopropyl, or sec- butyl. ‘40 -3. Conpounds as clained In
claim1 or claim 2, char acteri zed gpro dsbeia 612 represents nethyl, ethyl,

i sopropyl, or sec-butyl. 4. Conpounds as claimed in claiml or claim 2,
characterized in that R2 represents benzyl. 5. Conmpounds as clained in

A

claiml or claim2, chqracteg zeﬂ in that represents phenyl,
4- hydr oxyphenyl , 45 ‘tfuo Op %%sh'“chFSFoﬁﬂ@ﬁ??“Qﬁ
4-trifluor ncth,'phc”',. 6——Gonpouhds—as—clained_in claim 1 or claim?2,

char acg eri gedwj;autidat uaigresewmﬁhdhdln azotyé 4-eEigednn2- [t hiazol iyl or
4- phenyl - 2+t hi azol yl . | 3&g/%3) |Conpounds aS(mba-%ec inclaimij( gkt m 2,
characterized in thatlR? represents 1,3, 4¢thi adl agol - 2- yJ 8 A sal t{ or

hydrate of 0 debbneg. .0, any 0 f gings | to 9. A process
for prepar| ng 'tR o%&?)%zsdgppvzgxams “f 4t g ?b??é) W“Fd‘r‘*nﬁf’ (l?'%%Su

EP O 386 g14 B1 ";:..-} ITI D50 QC TeRT cony; jound)” 5 Comprpund
LD50 . (QoFpountt 28 ) > 5,000 EFKamp <Corspound, 000 r.D { Myx/ kJ)

5 Oe/gl( B - G—ft _n ExrpLple—13 < 51000 Xxanpl e
22 > 5,000 Exanrole 24 > 5, 000 ~ . 1:1pdl 2 8 > 5,000 - XanTll)' e.
> 5 000 15 G ainms 1. Conpounds of fornula (1); 200 S ORO25.
S) NH-R2 O in which RL is a straight or branched al kyl
group havi to 5 carbon atons; R2 is hydrogen, a straight or 30

branched al kyl group having | to 5 carbon atons, benzyl, phenyl,

4- hydroxyphee&* poutto@RRRReNy! . 4- trifluoronethyl phenyl, 2-thiazolyl,
4- et hyl - 2 thrazonI 4- phenyl - 2- thiazolyl, 2-pyridyl or 1,3, 4-thiadia-

zok=2-yi; and n is an Integer of | or 2 but excl udi ng conpounds in which
(i)*nis 2, R is ethyI and°R2 i's benzyI (it) nis 2, R is isopropyl and
R2 is benzyl 3 5—1P1&5 2, RLis ethyl and R2 is chl oro henyl or-
br onophenyl (ag s as clained in claim1, @haracterized §¥ that R1
repres&nts meth%d_,s t hyl., fungunﬂz ‘or sec- butyl. 40 3. Conpounds as
claimed In claiml or clai 2, characterized in that R2 represents nethyl,
ethyl, isopropyl, or sec- butyl 4. CbnpOUnds as cIarned inclaiml or
cIa|n12 character .zed ln resents benz ounds as
clarned inc jﬂ ' a“ %ﬁﬁﬁg\ﬂ ﬁﬁ@ﬁ%l
4- hydr xyphe group YI% §| xXyphienyl, halogenophen
hlazol yl-2 razo i, heny- -thrazolyl 2-pyridyt or 1,3,4-thiadia-
4-trifluoro %
n? Y & integer oftor2 but excluding compounds in which

(r) n rs 2, R1is ethyl and R2 is benzyi;
(i) n is 2, R is isopropy! and R2 is benzyl;
35 {iii} nis 2, R1 is ethyl and R2 is chlorophenyl or bromopheny!.

2. Compounds as claimed in claim 1, characterrzed in that R1 represents methyl, ethyl, isopropyl, or sec-
butyl.

" 4 3. Compounds as claimed in claim 1 or claim 2, characterized in that R2 represents methyl, ethyl, isopropyl,
or sec-butyl.

4. Compounds as claimed in claim 1 or claim 2, characterized in that R2 represehts benzyl.

5. Compounds as claimed in claim 1 or claim 2, characterized in that R2 represents phenyl, 4-hydroxypheny|,
fluorophenyl, chloropheny! or 4-triftuoromethylphenyl.

6. Compounds as claimed in claim 1 or claim 2, characterized in that R? represents 2-thiazolyl, 4-methyl-2-
thiazolyl or 4-phenyl-2-thiazolyl.

50 7. Compounds as claimed in claim 1 or claim 2, characterized in that R2 represents 1,3,4-thiadiazol-2-yl.
8. Asaltorhydrate of a compotmd as defined in any one of claims 1to 7.

9. A process for preparing thioketone derivatives of the following formula(l)
55
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6. Gonpounds as clainmed in claiml1l or claim2, characterized in that R2
represents 2-thiazolyl, 4-nethyl-2, Pto%@fﬂla\fl or 4-phenyl -2-thiazolyl. 50
7. Conpounds as clainmed in claim f or claim2, characterized in that R2
represents 1, 3,4-thiadiazol-2-yl. 8 A salt or hydrate of a conpound as
defined in any one of clainms 1 to 7..9. A pgocess for preparing thioketone
derivatives of the follow ng formula(l.) 55 || EPP366614B1 ILOR 1 ~S\7
B~ f SMF+R O (1) 10 ﬁ—n\Q/nicJa’Rl is a straight or branched

al kyT” group. havng 1 to 5 car borfcékt;i),irs' i s hydrggen, a straight or
branched al Kyl group having | to % a’r/bon ;-Rgenzyl, phenyl ,

4- hydr oxyphenyl , hal ogenphenyl, 4-tr- fluor@nethyl phenyl, 2-thiazolyl,
4-nmet hyl - 2-t hi azolyi, 4-phenyl-2-thiazolT), 2-pyridyl or 1,3, 4-thiadiazol-
2-yl; and nis an Integer of I or 2 which conprises (a) reacting the
conpoungy, of t kPRI i®yktRGHIPErERh i group Raviig T to 5 varborratoms; RAHhydrogen, a straight or

v 5 © ar pranched-atk@rdifRhating 1 o Sddrbon atoms, benzyl, phenyl, 4-hydroxyphenyl, halogenphenyl, 4-tri-

Z) =>R - OQuokdmiedhylphenyt, 24-thiagoiylidingdthyR2-thiaaclyl i-ghawb2-thiszolyd cogridyba | 3t Riadiszol- N
formula (1) angl; 488 nlissandréegerof dior 2 whidh.colprissd , a | ower al koxy 25 havi ng
| to 4 carbon deeerstingthelprempophdofyhe feliowing formuladpound of the fol | ow ng
formulas(l111) RRNH2 . (111) in which R2 has the sane neaning as in
formula (1); or (b) reacting the conmpound of the following forrmula (1V) 30
0rs JLoR (CHb5) =36 @%L‘O"RI

S 0o-R O IV) 40 (cr )i N Rl and n have the sanme neani ngs

as in fornmula(l) and RWs 1- benzo’t@“ yi I\(I-)_sctgpci ni m doyl ,
N- pht haf® m doyi or arylsul fonyl, wt t he gonpaind of the above fornula
(I''Ny or (c) reacting the conpound of(gtshe f ol 1%wi ng formula (V) S

+X-R 50~~~~~~~~~~~ | OH (V) in which RL and n have the sanme nmeanings as in
fpr mul a(l) ! Wi 1 RS rh%iﬁb%gﬁm QAn . Efnf,mfn'Rllal(IS’%M%ﬂ3 i§§ec.- orter .-butylpé—llovﬂe‘?glﬁéxbng
W th an,ani ne &%2@3& atos 3 ﬁﬁé&lj}]iﬁﬁ tie Rorhgobnd U e folléuingd erM'illl)d' ne or
triethylamne; or R2NH, )

in which R2 has the same meaning as in formula (J); or
(b) reacting the compound of the following formula (IV)

30 o
_ /‘ S ."—— O-R 1
(cu,‘,\):z _ >= \
S ~Q-R
35 |
0
{(1v)
., in which R1 and n have the same meanings as in formula(l) and Réis 1-benzotriazolyl, N-succinimidoyi,
- N-phthalimidoyl or arylsulfonyl, with the compound of the above formula (lil) ; or
{c) reacting the compound of the following formula (V)
45
50

(v)

in which R? and n have the same meanings as in formula(l), with phosphorus pentachioride, followed
55 by reacting with an amine of the above formiula (lil) in the presence of pyridine or triethylamine ; or
{d) reacting the compound of the following formula (V1)

I
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(d). reacting the conmpound of the following formula (Vi) EP 0 366 614 B1
Nas JI 'S OR, Na S/ NHR2 O (M) (i) 210 in
which R1 and R2 have the same neanErgssesm4Bm fornula(l), with the conpound
of s«the followng for- mula (VI1) X(CH2)nX (M1) 15 in which Xis
a halogen and n is an integer of | or 2. 10. Process for the preparation of
compounds of the general fornula I as clai din any one of clains | to 7

mher in Rl, R2 and n are as defihie an |nnqogl clains | to 7
subStantial ly as hereinbefore descriMed,~20 11. A pharnaceutica

conposi §ion conprising a pharnacglgg(cal effective-annunt of a conmpound,
salt or hydrate as defined in HaySéne of QJa-MHR“to 8, in association with
a pharmaceutically acceptable carrier or diluent. 12. Conpound, salt or
hydrate as defined in any one of clains 1 to 8 for use as an active

t herapeutic or pro- 25 phyl actic ageps agai nst hepatic damage.

Pat ent alsprruche 1. Vérbindungen der Formel (1) 30 0 35 (cm
t 2)n S~~~ in Wwelchen Rl el ne gerade ode

ver zwei gt e Awﬁumﬁp E“"rﬁ“t"aﬁe the samg '“R?JHF%?FE‘E forpuiady wih the HQE"%Q@&"%Y‘WP';

ehne gerade od zwel gte Al kyl gr lﬁabs 5 Kohl enst of f at onmen,

Benzyl , Phenyl ﬁéﬁ?‘ 4- Trlfluornethylphenyl,

2- ThIazoZyI 'Né?hxﬂégé%ﬁ §?8P§ an eny 2 thlazolyl 2- Pyridyl oder 1
, 3, 4-Thi ad wzmlooeas ﬁs} thb proparaiiBfloforbolRisGPRE Gondal rmia® BediaiRedh anyWABrkiaims 1 1o

Ver bi ndu Ngen # wheréin R Weaing h are Bs dbfihdditin anfRanedt dis 1 167 subsEintBl dBaarEibefdrédescribéd. ) N

2 ist, Rl Isopropyl !st und R2 Benzyl ist, (iii) n 2 ist, RL Athyl ist und

R2 Chi 0oph&hyA phagipacewticd gprhponijon domprising g B@@QW‘P@@@bﬁf"SﬂVﬁ amount of gepmpay oty e

wi e_i.n Anspr u'ayﬁfaie ap definehin geyfne ofFlpiFr Idn 8, dfeaseasiatian with ﬁé@a’mws@a“&lﬁ%ﬂ?ﬁme’

At hyl , | soprofifiveBder sec- Butyl darstellt 50 3. Verbindungen wie in

Anspr uch | yodgg 3G &bt Bty 6%@5&?#1 ryloﬂeaéi%@gl ﬁa%‘f&ﬂ;@é%e?%?tﬁéthe Pt

Met hyl , AthyI SRR RESAPY: " dar's ung
Anspr uc#ﬁ 1 od Aﬁs ér?'gcam aa{nspr ucht, dadurch gekennzel chnet, dass R2
Benzyl 55 darstellt 5. Vbrblndungen Wi e in Anspruch 1 oder Anspruch 2

beanspr uchpatef@dsprabngdekennzei chnet, dass R2 Phenyl, 4-Hydroxyphenyl,
Fl uor phenyl, Chl or phenyl oder 4- Trlfluornethylphenyl darstellt.

30 1. Verbindungen der Formel ()]

' : 0
L— o-r*
ey >==(' »
35 C .
2" S Tae NH-R
o : :

_ inwelchen R eine gerade oder verzweigte Alkylgruppe mit 1 bis 5 Kohlenstoffatomen ist; R2 Wasserstoff,
S eine gerade oder verzweigte Alkylgruppe mit 1 bis 5 Kohlenstoffatomen, Benzyl, Phenyl, 4-Hydroxyphe-
nyl, Halogenphenyl, 4-Trifluormethylphenyl, 2-Thiazolyl, 4-Methyl-2-thiazolyl, 4-Phenyl-2-thiazolyl, 2-
Pyridyl oder 1,3,4-Thiadiazol-2-yl ist; und n eine ganze Zahl 1 oder 2 ist, wobei Verbindungen in welchen
(i) n 2 ist, R? Athyl ist und R2 Benzyl ist;
(i)) n 2 ist, R" Isopropyl ist und R2 Benzyl ist;
{iii) n 2 ist, R! Athyl ist und R2 Chlorphenyl oder Bromphenyl ist,
ausgeschlossen sind.

2. Verbindungen wie in Anspruch 1 beansprucht, dadurch gekennzeichnet, dass R' Methyl, Athyl, Isopropyl
oder sec-Butyl darstellt.

3. Verbindungen wie in Anspruch 1 oder Anspruch 2 beansprucht, dadurch gekennzeichnet, dass R2 Methyl,
Athyi, isopropyl oder sec-Butyl darstellt.

4. Verbindungen wie in Anspruch 1 oder Anspruch 2 beansprucht, dadurch gekennzeichnet, dass R2 Benzyl
55 darstelit.

5. Verbindungen wie in Anspruch 1 oder Anspruch 2 beansprucht, dadurch gekennzeichnet, dass R2 Phenyl,
4-Hydroxyphenyl, Fluorphenyl, Chiorphenyl oder 4-Trifluormethylphenyl darstellt.

-
14
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14 1~ ~~H ILill 1t 11rrrpol EP O 366 614 Bl 6. Verbindungen wie in
Anspruch | oder Anspruch 2 beansprucht, dadurch gekennzei chnet, dass R2
2-Thia- zolyl, 4-Methyl-2-thiazol yIEP&?E?Mﬁ-BIihenyI -2-thiazolyl darstellt 7.
Ver bi ndungen wive In Anspruch | oder Anspruch 2 beansprucht, dadurch
gekennzel clneYerbimigegen W2 inAnSprch 19der Ansprucii2ibeanlipaueit| dadurshigeiganzsichaiet, dass B2 2- gt z
oder Hydrat ezolyhd-Methyii-thigeainodeps-Bhepyl-thinzolyl daestalitier Anspruche 1 bis 7 def

e e lﬁiﬁ{:ﬁﬁm@ém@;@gw BRI R T

< 5 ¥ n wel cher R eine gerade oder verzweigte

Al Kyl grupp@, Nsiiz ddePiyarabeiker DérBiftfuhd) vfeledBiNbn] dok AnsPrichéA DR Tadfinfkrfist, 20 el ne
gerade odor verzweigte Al kylgruppe nmt | bls 5 Kohl enstoffatonen, Benzyl,
Phenyl , 4- Blydvefeimpinzur Zubptejtungiabrothivkesbrelerivaten der Talgehden Bormek(hy | phenyl |

2-Thl azglyl, 4-Methyl -2-thiazolyl, 4-Phenyl-2-thiazolyi, 2- Pyrldyl odor

1, 3, 4-Thl adi azol -2-yl ist; und n el ne ganze Zahl | odor 2 ist, welches (a)
Urset zen der Ver bi ndung der fol gehdeh,FOrr’rq{I__(gl ly 25 0 (CHM ) \ &
Ar-OCR 30 | SN ~R 1 (I1) in
wel cher R1 und n die gleiche Béedeutun e in Formel (1) haben und R3 sec-
oder tefst-Butyl, ein N ederal kox)\amst’ 1 bi #walfl enst of f at omen oder

Benzyl oxy ist, mt der Verbindung derfol gegden For- ss mel (lii)
R2NH2 (111) in weicher R2 die gleidrge Bedeutung wie in Fornel (1) hat;

oder (b) Unsetzen der Verbindung der fol genden Fornel (1V) 40 (cz)

JLO-R1 1Iv O @Qeicher R sine gerade oder verzweigte Alalgrgp%e P 1 bis 5 Kohlenstoffatomef) & R2 Wasserstoff,
SR SIkdhi

V) in #el cheg B BeRveiivivigtt Aylohi ettéifalomed; BERER! PHehyl, 4lHyRBKphId
RA" -BenZot I i ahQleltienphbniit & Fiftuortetfykaabi, 2-Mhia R MGINAGH LY - PhENL 2. tHak Y-
Ist, mt der Waidaiotsdsgerndainzonbil@e androsimedandel Zahi);odardast, welehesUnset zen der
Ver bi ndung der (s)ajngetﬁdedar\musimmhg deWiplgérided Bormel (1)

25

. (CHz\)-n d )
s O~-CR
—
30 . _ o (';'.

in welcher R! und n die gleiche Bedeutung ‘wie in Formel () haben und R3 sec- oder tert-Butyl, ein
Niederalkoxy mit 1 bis 4 Kohlenstoffatomen oder Benzyloxy ist, mit der Verbindung der folgenden For-

mel ()
R2NH, (1
in welcher R2 die gleiche Bedeutung wie in Formel (l) hat; oder
{b) Umsetzen der Verbindung der folgenden Forme! (iV)
N
0 . .
/- ] /,JL' O=R 1 .
- (cy), . o= ) (1v)
0
50 in welcher R und n die gleiche Bedeutung wie in Formel (1) haben und R* 1-Benzotriazolyl, N-Succi-
nimidoyl, N-Phtalimidoyl oder Arylsulfonyl ist, mit der Verbindunge der obigen Formel (lil); oder
(c) Umsetzen der Verbindung der folgenden Formel (V)
55
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EP.0 8366 614 B1 O (cri2) OH 10~~~~~~~~~~~~ in welcher R und n die gleiche
Bodeutung wie in Fornel (l) haben, mt Phosphorpentachlorld, gefoigt von

Unset zen mit einem Amin der obi genEF@38¢&414B1||) i m Bel sein vom Pyridin odor
Tricl thyl ami n; odor (d) Unmsetzen der Verbindung der foigenden Fornmel (VI) 15
.0 Na +S J,.OR Na S/ NNiR2 O (M) 25 in
wel cher RI und R2 die gl eichen Bedeutungen e in _Fornmel (1) haben, mt der
Ver bi;ndung der fol- genden Fornebff\ﬁ{% X( %yl (Vii) in welcher X ein

Hal @gen und n ei ne ganze Zahl(ln%per 2 , unfasst. 30 10. Verfahren fOr
di e Zubereitung von VErbindungen\@?E/d | gexei nen Fornel 1, we in einem
der AnsprGCche | bis 7 beansprucht, Wrin Rl OR2 und n wie In einem der
AnsprCche 1 bis 7 definlert sind, imwesentg |lichen wie hierin zuvor
beschrieben. 11. Pharmazeutische Zusargnsetzung, die eine' pharmakol ogi sch
wi rksane Menge ei ner Verbindung, ei- nes Saizes odor Hydrates wie in einem

der AnsBruche 1 bj defipiert, zusamen mt e m phar na- zeutisch
annehnbar en Tr gvg?‘ﬁﬁéévn %s%% ffesiing e "g?ﬂ;;;z,%’eﬁfﬁeagﬂ* S
wie in einem dgfaleOrel L :ﬂd o ertol ef:%(n'}-‘oﬁaﬁg(wzu Ve gt " rie-
rapeuti scher oder prophyla rrsener rksto degen Leber schaden. K>40
Revendl gations 1. Conpos6s de fornmule (1) § ~ ~~.0OR 50 0 dans laquelle
Rl est un groupe al kyle & chatne,dcoite oufjram fy ee ayant de 1 a 5 atones
de carbone; R2 est un hydrogen¥208~n ra 'éar“ﬁﬂ yle A chaine droite ou
ram fibe ayant de 1 & 5 atones de car e, ben- C5 - zyle, phenyle,
4- hydr oxyphenyl e, halog6nophbnxle A-tri™Nuor tdyl phenyl e, 2-thiazolyle,
4- et hyb- 2- thiazolyle, 4-ph6nyF-§-thiazoI e, 2-pyri-dyle ou.
.1,3,4-thiadi azolyle-2; et n est un entlerGegal a | ou 2, mais A
| " excl usi on des conposes dans | esquel s: §I£ n vaut 2, R est |le radical
ethyle et R2 est |e radical benzyle; 16¢Yih11111 11111 11111 11111 EP O
366 614 Bl (ii) n vaut 2, Rl eat |le radical isopropyle et R2 est |e radical
benzyl € (i) ™eleheriR' sind Rdiedleiche Bedepngen wis{r-Sormpel 8{"#22"- g den Yerhingpnoder fol-
chl or ophenyl e 8298 BYNERyI e. 2. C9R£BS S s “gn | a revendi bation 1
" .
S Péa%rgl K7

car act 6r1 Ses e o, QY6 Rl d SPLATINE Garts 2 Wyl e Bthyle, iso-

ist, umfa
30 10. Verfahren fiir die Zubereitung von Verbindungen der allgemeinen Formel 1, wie in einem der Anspriiche
1 bis 7 beansprucht, worin R! und R2 und n wie in einem der Anspriiche 1 bis 7 definiert sind, im wesent-
lichen wie hierin zuvor beschrieben.

11. Pharmazeutische Zusammensetzung, die eine’pharmakologisch wirksame Menge einer Verbindung, ei-
nes Salzes oder Hydrates wie in einem der Anspriiche 1 bis 8 definiert, zusammen mit einem pharma-
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zeutisch annehmbaren Tr&ger oder Diluens umfasst.
12. Verbindung, Salz oder Hydrat wie in einem der Anspriiche 1 bis 8 definiert, zur Verwendung als ein the-
rapeutischer oder prophylaktischer Wirkstoff gegen Leberschaden.
¥
Revendications
1. Composés de formule (I) -
) %__
: 1
0-R
. (cH,) ~ ) -
50 . ) s . lo r—' NH-R

dans laquelle R! est un groupe alkyle & chaine droite ou ramifiée ayant de 1 & 5 atomes de carbone ; R2
est un hydrogéne ou un radical alkyle & chaine droite ou ramifiée ayant de 1 4 5 atomes de carbone, ben-
zyle, phényle, 4-hydroxyphényle, halogénophényle, 4-trifluorométhylphényle, 2-thiazolyle, 4-méthyl-2-
thiazolyls, 4-phényl-2-thiazolyle, 2-pyridyle ou 1,3,4-thiadiazolyle-2 ; et n est un entier égal & 1 ou 2, mais
a I'exclusion des composés dans lesquels :

(i) n vaut 2, R! est le radical éthyle et R? est le radical benzyle ;

* C L M s - ¥
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5 .** propyle ou sec-butyle. 3. Conpos6s selon |la revendication | ou la
revendi cation 2, caracterlss en ce que R2 represento |l e radical nethyle,
ethyl e, |sopropyle ou sec-butyle. BPOESHI6&BEs selon |a revendication 1 ou
| a Tevendi cation 2, caracterises en ce que R2 represente |e radical

t Cbenzyl e. 5. (i iPVERES RSestR Irdditallisdploficdd it ssbibirsditalbesiylet & revendl cation 2,

caract 6ri ses e(m)ﬁeauﬂmwléredﬁaﬁam&eeniﬁtléaﬂicﬁl&hlorﬂﬁlﬂw&@broﬁwoh}édilaxythnW e,
quogophener chl orophenyl e. ou 4-trffluoronethyl phenyle. 15 6. Conposes

sel On | a rdvedempesds sein 4 revondisation T casantériedsten oraug R' représanteds radicabméshyles éthyles isoR2
r epr esent e I @m&apwwbﬂwr\u azolyl e, 4-n6thyl - 2 t hi azol yl e ou

4- phenyl - 3: ol ¥ e(la’o la reven catnP or ou?a rg\?elna@o L oyend) s%r?‘ %el e Rid'egrgﬁelnt% le radical
5 jost

revendlcat o U0 répresen s radica
3 4- thradraz %@ @i %g ou ydrate d' un conpose tel que defini dans

"une quel go W@oaeserdnw«'sam 1ddda rbvendidatiorP2, cdricRsriesdRn wa RE¥eSrHsRA1E le rkfidal
der| ves?t hi oaghgees ayant la fornule (1) ci-apres: 25 S 5 IOGR 10
(1) dans laquelle Rl est un groups al kyte A chatne drolte ou ram fl 6e ayant
de | A 5 a$-orRegwerés seianlinyavendicatignl ou la revendjeation2, parentéssisisa cenye Rivepréasnie leradigak y | e
A chains dr olﬂh@'vbrﬂ-hsﬁr?mmhefy‘a'ﬁehémée Ph'%’@é'ahﬂvésmf grométhuiRbAYle. ben- zyl e,

phenyl g, 4z hy, X an ne hen or omet Ayl
D thi a3y O %fﬁ%é %*;"ﬁg’“ idr gﬁfé“{“ﬁ*’sa% {5p BreBREb ot o,
1 ,3,4-thiadi azo Lt un‘en er e 7 al ou 2, qui conprend |es
et apes CONngi Shonipbses fefon laorewfeaﬂrédﬁorl’ oA revdndicHONTR O4ractsiyadiah cd que Roepiddente (elrddical
i-apres S {34nfaRadayle-22 0Q 0 (Il) dans laquelle RL et n ont les

SI gni fisations donnees pour la fornula (1), et R3 est un radical sec-butyle
50 \/ $u Qeéwhyﬁra\eymecowaéd%yue ﬁ'é‘ﬂ?@dﬂnwﬂmﬂqweﬁ reyendicafiprsrik7- de car bons

(112) " dhns! Tamesd roopesvany 98 e Bon ot Beiie PohbBtsban i 1o (ormule (1)

ou bl en (b) a falre reaglr | e corrpose ayant la fornule (1V) cl-apres: 55
- - ~~~~1. *EP 0 366'614 B1 0 5
[err] 0 10 (I'V) dans laquelle

| IL_o-rY
Rl et n ont les srgnlflcatlons(g{6e\:g< Iaforrrule (1), et R4 est le

radi cal 1-benzotri a-
. r—NH R
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(1)

dans laquelle R? est un groupe alkyle 4 chaine droite ou ramifiée. ayant de 1 & 5§ atomes de carbone ; R?
est un hydrogéne ou un radical alkyle & chaine droite ou ramifiée ayant de 1 4 5 atomes de carbone, ben-

% zyle, phényle, 4-hydroxyphényle, halogénophényle, 4-trifluorométhylphényle, 2-thiazolyle, 4-méthyl-2-
thiazolyle, 4-phényl-2-thiazolyle, 2-pyridyle ou 1,3,4-thiadiazolyle-2 ; et n est un entier égal & 1 ou 2, qui
comprend les étapes consistant ;

{a) & faire réagir le composé ayant la formule (m cl-aprés
o % o
_ s N /L- o-rt
(CH,) _
\. S /‘::\f— O0-CR 3
45 1]
-0 0

(11)

dans laquelle R et n ont les significations données pour la formule (f), et R3 est un radical sec-butyle
50 ou tert-butyle, alcoxy inférieur ayant de 1 4 4 atomes de carbone ou benzyloxy, avec le composé ayant
la formule (lil) ci-aprés :
R2NH, LY
dans laquelle R2 a les mémes significations que dans la formule () ; ou bien
{(b) a faire réagir le composé ayant la formule (IV) ci-aprés :
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zol.yl®, N-succinimdoyle, N-phtalimndoyle ou aryisulfonyle, avec |Is conpos6

ayant la fornule (11l) ci- dessus.; ou bien 15 (a) a faire rbagir le
conpose ayant |a formul e V cd-apr eEP.0396 §14 B10 C
6(C2) 2s (V) ~~~~~~~~ S/ O 25
dans laquelle Rl et n ont |les nenes significations que dans la fornule (1),
avec_du pentachl orure de phosphors, puis a proceder a une reaction avec une
am'@g.ayant la formule (iil) ci- Sus en ieqxﬂg e de pyridine ou de
tri~thylam ne; ou bien 30 Sd) re réagir |le conpose ayant |a
formule (VI) ci-aprbs 0 35 Na i H 2 KJ40

(VI) dane laquelle RI et R2 ont \1~ess i gnifi Q-ghs donnees pour la formule
(1), avec le conpose ayant la for- nmule (Vi i -apres: 45

X( CH2) nX (M'i) dans |laquelle X est un hal ogbne et n est un entier 6gal
A1 ou 2. 10. Procedb pour preparer des g@;’r‘pos6s ayant | a formul e gen6ral e
(1) saffon |'une quel conque des revendi- cations a 7, dans laquelle R1, R2

et n sont tels que dl\/fl Nnis dans L. L{ne uel congu en |cg]tmqbenzoma_
| qag BBy
A 7, essenti el Wﬁ n@f s

phar naceut i que® 'HF? PUAEY gi"e'p% c‘g’galya"t 18 fopmule () -

conpos d’ un ‘% | (l,”gg guel conque des revendi cations
1 & 8, %en asso ffl on g\%}gﬁﬁ%@%ﬁﬁhgﬁk n exci pi ent pharmaceuti quenent
acceptable. 12. Conpose, sel ou hydrate sel gn | "une quel conque des
revendi cations 1 A 8, destine A etre utilisg con agent therapeutique ou
prophyl actique actif contre |es /H)BSes N td s. 18

\_ 2 (C”\z)n

(v}

25

dans laquelle R? et n ont les mémes significations que dans la formule (1), avec du pentachlorure de
phosphore, puis & procéder 4 une réaction avec une amine ayant la formule (1ll) ci-dessus en présence
de pyridine ou de friéthylamine; ou bien .

30 (d) & faire réagir le composé ayant la formule (VI) cl-aprés

0

- Na+s—\‘—d'1://l boeox

v .2
S NHR
Na T

0
S (V1)

1

dans laquelle R! et R? ont les significations données pour la formule (I}, avec le composé ayant la for-
mule (VIt) ci-aprés :

45 X(CHg)nX {vin)
dans laquelle X est un halogéne et n est un entier égal & 1 ou 2.

10. Procédé pour préparer des composés ayant la formule générale (1) selon 'une quelconque des revendi-
cations 1 4 7, dans laquelle R1, R2 et n sont tels que définis dans f'une quelconque des revendications 1
" 50 a7, essentiellement tel que décrit ci-dessus.

11. Composition pharmaceutique comprenant une quantité & effet pharmacologique d'un composé, d'un sel
ou d'un hydrate selon 'une quelconque des revendications 1 & 8, en association avec un diluant ou un
excipient pharmaceutiquement acceptable.

5 12. Composé, sel ou hydrate selon Fune quelcongue des revendications 1 2 8, destiné 2 étre utilisé comme

agent thérapeutique ou prophyiactique actif contre les troubles hépatiques.
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