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. EP 0 281 713 B1 Description The present invention.relates to the

nor phol | noet hyl ester -of ' nycophenolic acid and certain sinple ester
derivatives of the phenolic hydroxR0280UA3,Bt 0 pharnaceuti cal conpositions
cpntai ning these com 5 pounds, to processes for the preparation of these
conpounds, and to the use of these conpounds as i munosuppressive and
antl-lnflﬂﬁﬂﬂpﬁﬂy agents. For exanpl e, they are useful for treatlng
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| ong- act i pebsshiat dgeritdaidBgirhés (FbMalRxdd) oy cibpRadptamide AdYBlogporin, @hd toRNfimishorikehdiatich),
derivati Vead lonflaMRy Ghti-rh8@nali® drugs Igild e brill penillahin@ayd Gts deitvatves)C iHaseves nof
CORROUNES réplesbtdlios olanly of3hosdldssses dvpanpotinas Blrégardad eglideat. a weakl y- active

antbi ot i c fmycoghehdlic adie isfacweakipactive antibidiic dduhd inftheHemectatidnibrath ¢f Renicitiembreyicam-um
Sone conp @eduils. Somb abmprgndsarelating dgp tngevphenalic cacid Oand divedt usbeinrtheutssatmenthoftinflemmatory

t r eat ment disbasp buch avribanaoidiartbetssaes discnsechin she follawingriwo@rier rejptecharpligations.ar e

di scl osed i nSeribdNof 813|0dWifiled Novamberr 279 1986.crlow it} patev 4686:234pretates S pamppundp having
803, 04120 fthel gserdlistustviregf Fonuia$085, now U. S. patent 4,686,234, relates to
cogpounds having 20 the general structure of Formula 1: [err] 35 and the
pharmaceutical |y accept able salts thereof, where: [err] is Hor |ower alkyl
having 1 to 6 carbon p R.lerr] is H or lower alkyl having 1 to 6 carbon
atoms or [err] in whgeR er;] Is H lower alkyl having 1 to 6 carbon atons
or a pHrmaceut§cal | RLabj e captibn [err] and [err] are each

| ndependent |y 3 aving 1 Xo(6Hgar onms; 40 [err] and
[err] are eachyl NYE ;. qmnd i s¢aff bnte er of 1-6. Conpounds
somewhat struc? gonpounds of lae 1 and 2 are
describgd in U. S Pa nN gg 3,705, 894; 3, 853, 85868, 454: and
3,880, 995, in Japanege P? nB No. J 57024380, in & Antbbiot., 29(3),
27%-85, 286-91 (1976$H3and in Cancer Research, 36(8), %%%mh%l%ﬁ) The
di scl osed 45 conmpounds”are described as haV|ng anti-tu

| mmunosuppressive, anti-viral, anti-arthritic and/or ant | - psoriatic

acti vi tdsesand @aeha?rﬁmﬁical@facdebtablmaasmmjvmetbnt ion concerns the

mor phol | noet Ryik Hes toder alidyl hayiagopiod@rvalborcatenas; d and certain derivatives of
mycophenol i cRaisiH or fower, alkyiohagiog h tks8 hakdnragprisins -phenylrd-CQOrRs, if wiichr Ry H. laweraiidyic h
fol | ows: B@vigH 0 6 carb@ratgn® @ phdr@adegtichityapdeptable papfion: Z i s hydrogen or -C(O R,

where R is [ByandRs aq‘ele;q;h |Q¢epq|d9qtly H or lower alkyl having 1 to 6 carbon atoms;
/ ¥y and Y, are each independently O or S; and

q is an integer of 1-6.
Compounds somewhat structurally similar to the compounds of Formulae 1 and 2 are described in U.S.
Patents Nos. 3,705,894; 3,853,919; 3,868,454; and 3,880,995, in Japanese Patent No. J 57024380, in J_
Antibiot., 29(3), 275-85, 286-91 (1976), and in Cancer Research, 36(8), 2923-7 (1976). The disclosed
45 compounds are described as having anti-tumor, immunosuppressive, anti-viral, anti-arthritic and/or anti-
psoriatic activities.
One aspect of the present invention concerns the morpholinoethyl ester of mycophenolic acid and
. certain derivatives of mycophenolic acid, i.e, compounds having the structure of Formula A, which follows:
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and the pharnaceutically acceptable salts thereof. 15 I n anot her aspect,
the invention relates to a pharmaceutical conposition containing a
therapeutically effective anmount of &Pdao@Icud@iof Fornula A adm xed with at

. Ieast one pharnaceutically acceptable excipient. In still another aspect,
the invention relates to processes for the preparation of conpounds of
Formula A 20 In still anot her aspect, the invention relates to a

medi cament for treati aut of nfrune dl%ders, psoriasis, inflanmatory

di seases including i n%ﬂ ar ' a&}tﬁr#i S.,;and foN_treating
tunors and viruses i m@ fm ig-tT0 2 nedmwl i need of such
treat ment %a therapeuttgal | fflecti ve anount of a conpound Formul a A
Conmpounds of Fornul a A Yave~Nadva@éldgeous phar macoki netic properties, for
exafpl e, solubility in the 25y delivery environnent (e.g., the stonach),
peak plasma concentration, nmax#nmum pl asma concentrat( A f1pr oved
activity, ,e.g. antl-lnflamratory activity as conpare o rrycogﬁenolic
acid. AS WiIl be seen fromTable 1 in the above-cited Cancer Research
reference, thRreih ZBhpNbgRon@edRY! ester (TM1 415) has a | ower

anti -i nfl ammat Ghete RGE €Lk lkylbha, nycophenol i ¢ aci d. 30 DETAI LED DESCRI PTI ON
OF THE | NVENhH @Y grafriacdutidalsecépiBio Sai @iefdof. Par anet ers The fol | ow ng

def4.niti ops ar @& &wthed &péds, the invdnkisislolRs @ & pbhndshitical cotnpositiem nontafnirged therepguiicativ
t e/ vari ous dectiveanButioed dodpeles ©f Frauk e adniixegntithoat ldaetr erierpharfaceuticalbh agceptaple
of the mycopdeipiedti c acid is as follows: [err] The conpounds of the

i nvention wi| | inbeil pented awsétiite invroticalyeistes toirovepsspruebibe ipregaraten pbepmpeunds af Fpgmula
nor phol i noetMyl esters of

E- 6- (1, 3- & hydinostl- ingitierosspeds.- e tityention Telgies K 7 -mpdiggrerpnt, for trpgling Z4faiprayne %s%’e's'
met hy! - 4- hex@pdsst. latammainny digesesdieslyding1in perdoular seupgiold STIVNG d¢ forEped r%? and
i NVenti on ar'@usssdha mammakby apministeripg to, ,@arpimal i pred 1of El"??tﬂﬁ“tlast[ﬂ?‘f@e octive
r epr esent at i YLD EUPRE ndgf £o as fol Ipﬁvvs

.h of F
wherle Zis C&% qﬁ ewéwag\ﬁ;%d i eﬁcpwg Eﬁ%} en t|
3- di hydr & 4 ﬁéﬁf gy ﬁ'j V,Kasgo,ﬁg% %&ﬁwe fro

hexenoat e" ,F. lﬂov eyt 1?1'3 has a lower

wherein R Isn_|
, 3-dhydr o- 4- %enzo ox - b- 0 y - 3- 0X0- 5-i sobenzof uranyl ) - 4- net hyl

- 4- hexenogy emem@%dé%@ﬁlp'? F”rHEtlhﬁeﬁﬁBﬁn "alkyl" refers to a fully
satur at ed nvnﬂval-'l—em—r-a-d-r-ca'l —contarnrng-only carbon and hydrogen, and which

may_be a CyChdgfitiondafd\GoHRMI Bdranfkdrti ght chain radical. This termis further 3
EP 0 281 713 BIexenptified by Tadi cals such as nethyl, ethyl, t-butyl,
pentyl, heptyl Thiouering defifitichk QRCSH Yorth ta Maktaty Ghd ey lthe ibeping @ndrsdopb ofie various
al kyl " r eber®misuséd toaamiisd therinventidoyhbreinadi cal of one to six carbon atons.

- This termis f ahd inenbedngeiihk infycaptierioc ssiddhasrfeldveal s as net hyl, et hyl,

" n-propyl, isopropyl, n-butyl, t-butyl, 1-butyl (or 2- nethyl propyl),

| soanyl, pentyl, and |sopentyl. 5 The te "aryl" refers to a

substltut ed or unsubstituted mMonov ated aromatic carbocyclic
radi_cal h#ing a single ring (\\3 g pr two condtﬁ_rllsed rings (e.g.,
napht hyl ). The term "acyl" re{/@rs aN\pdseg0n an organic acid,
e.g., [err] where [err] is élﬂéyl As used hdrein, the term "hal o"
refers to fluoro, brono, chlono; @ Ndo Isolatlorpand purification of

t he corrpounds and i nternedi ates deqcri b&Ftherein can be effected, if

The compounds of the invention will be named using the above-shown numbering system as the
so morpholinosthyl esters of E-6-(1 ,3-dihydro-4-hydroxy-6-methoxy-7-methyl-3-oxo-5-isobenzofuranyl)-4-
methyl-4-hexenoic acid and its derlvatives. The compounds of the present invention are prepared as the E
(or the Entgegen) position isomer. Some representative compounds are named as follows:
the compound of Formula A where Z is -C(O)R and wherein R is methyl is named "morpholinoethyl E-
6-(1 3-dihydro-4-acetoxy-6-methoxy-7-methyl-3-oxo-5-:sobenzofuranyl)-4-methyl-4-hexenoate“ and
565 the compound of Formula A where Z is -C(O)R and wherein R is phenyl is named "morpholmoethyl E-
6-(1 3-d|hydro-4-benzoyony-6-methoxy-7-methyI-3-oxo-5-|sobanzofuranyl)-4-methyl-4-hexenoate
As used herein, the term "alkyl" refers to a fully saturated monovalent radical containing only carbon
and hydrogen, and which may be a cyclic, branched or straight chain radical. This term is further
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10 desired, by any suitable separation or purification procedure such as,
for exanple, filtration, extraction, crystallization, colum

chromat ogr aphy, thin-layer chronmatepys 2013®1 t hi ck-1ayer chromat ography, or
& conbination of these procedures. Specific Illustrations of suitable
separation and isolation procedures can be found by reference to the

exanpl es kemelfiat by @dicald-kekeaomethy tetinglr t-tatyll perdil, desmptylspivalyt axdapentydrani syslohexybn
procedures danteraf" lowsy plisd’ referssi aypongealedt alikybradical ofone(in six rearberyatpros [Thip term is
accept abl @"BQ&IQ‘“’“H'W ’I}'es"ﬁ‘h}ﬁ ale tas arethyly etylf newpﬂnisqmv'gaﬁml sbutidbr icpaityl r Zci d.
The t er m "FHUPRARIOEREMKaPanYl. JotIEIRPRUY e ani on" refers to the anion of such
salts. ‘*rhe §H? form vl peters i @ subsiituted prodgibstiiied mpnopglent, P'E?F'H'Ej?"& éwﬂ%?am"y"""

ot her wi se" @?@&tﬂ’?"‘?‘h@% P%agy'l%“%@"mﬁ?éﬂg il n| ¢.acids such as
hydr ochl or i 6 °"§UIP"P ‘iaq %? d’C 6 i Hsea"g'h‘?' ‘e and
bi sul fate sal @"‘éc eﬁ"btg u%?l 1’"‘% J

d cr:tta)n hoe In sc Ee Ille e e cg
aci ds SUC %ﬂy sux ?alil FPOI' pUl'l IC; onsp SUC as,

oxal i ¢ "ac 'red :
aci d, tar E%gv’ﬁﬂgma% g ri'ie sfs% 3 e oﬁ 'q"° Fﬂ@ﬁ

acid, net C

sal | cyI iC ,ggédg{.e@gbg cé% Surde! &1 li%ga&eﬁéél hbgirag H%b Ot er é& 'Uét?ér?‘zgt rr%nﬁétn org@dléﬁon
“treat ipg" me-%n&ma&vt.cmryeaawseee safr ,aaydaesaﬁaaﬁt aenvea Wh hldCor lofyanid! B The? O

(N prevegin MghafmiBoulltRE asRptatiid) Ation” Sefers 30! o Nioh RE siich isBitsC @rﬁe Sait gl ASarfith drde

di sease nérosdnthoflo b8 IbRRgicdill oy otheiktsdlintidsigbld. MRessl bie S ormbd Rith thérganRratias buchgs t he

devel opnendrozhlorz! aditi, tRdrolsiyimipt21IAS sulfiid Aed (diving he I sdifdtee dhd Bistifa®e shit§e aigR, acidnat

i 'S, causi piesillodc fcitljdnd s itka, anll offanie) hads| susty agodcetitsacidl vbgiaric &k glydolie kid, yiwbie

cont r ary, adid) exalieantd, malitsactlicmelonidatl, heriait acid, aasicpicticemaric aidnesph acid,citdr ekisur e

over a t ebawediciddd; cinragiivcpeidf mawslizlacidimeithangsiifohio acid @thangsdionit acidnpricuepsulioric adisl, vy

f rom abougali¢yiie add and thellibut [err], 30 and nost preferably at about room

t enper at ur e As Ppegdiharsin; hetermp f'tfqamnt‘,@nﬁ@m@émeﬁns Py ragiment/of T idisease inponamival.@hd

For nul a Alngledesbe prepared accordi ng to several, synthetic pathways,

dependifhg 3(5 P'[? PPgtfPﬁsd*E"ai?s thatig, causing the cwca'tsy'ppfe%ﬂ qf he slisgase neide WV?'PP-

mycophenol i @ indbitigg “‘ﬁ,ﬁ!s?ﬁﬁe ithat isArastipg tha dpys '°BN%{F P%PB’I““@' sV\']‘Wé’F% aZ"?"s -C(OR the

phenol i ¢ ox(!{)gg "sig?ﬁcﬁ ﬁé;?g); “6"‘?5@“(‘?"6 éﬁ ?]p‘a‘i %ﬁt;‘% ore or ‘f%fter

the esteri al

is typigcaf d TR ﬁgrggf%qqc%gwt r;% Qf@?g@e r?o&‘f’ eﬁ’?"? f"%"g{) %g?’ﬁggécr

M/eopheno?" RS St anaDar esterification procedures may be used,

f e/ exanp tic Organic Chem stry by R B. Wagner and
H D. Zo kmgq i &éég&hgee pages. 479-532. Two presently
preferred synd bgh o&d&%?&ﬁluﬁrl@céﬁ%cﬁreﬁ%q BNy th Vbvef @Weﬁéﬁé}hv&% depending
My COph@§OlidoR 4R Gliskumit ot £ Sydikally aing Witk miyEoRenbilRBclDWHRA G donmfdh VaifebR! Where
conpoundszaé -GOJR)Lthel pl?eno|1¥1e<y bén" &t mycdpiieRolic Na¢al d:ASHEC BdYILRIISSitsH bd?&@ o ARG Cthé!
hal i de, Ad&stidrifidaliohE the adid. WHIEECDIS Al dréan, Whel Startiig InfalReaih i \pRdammpdophenoliclagidend
product The second route involves conversion directly into the end product
using a chiorpluindsthyicEsterifeativhiobMycofinalin Aeigainpl e, a | ess preferred third route
entailgestarting wwth an ester of nycophenolic acid (other than the
mor phol i noetMapy stenstard repteiifigation pepsedures gar he ngpd. foeexemplerasfdgscripasiin Symttictie) Orgatio
t he desi r Semistiy by o UVagnesad THhia. 2qok @Wikey] Neve YTTgn156 e ipegss RSB Tro presently r st
synt het i CP'PfG"EﬁdéV"th‘iﬂé des 9est degcried play: forgenversipn gt wycogkanpligacid\aad fisdaregyes;ino
di ssol ved 6f“°§’ﬂ‘§ %ﬁ*fﬂbﬁtqf ﬁ°’&°°§'!ﬂs\f’éﬁ‘t’mi"ﬁérThed'f‘ﬁ‘,lé‘*}““et'ﬂ’é""i,so"r?ﬂ‘ esighjato @i agigypalide,
reacti éh '°""F°' by T '“°eg'ﬁft°ht°é.'é° 99d Rrdprt The 8?°8‘é‘1‘8"*° éﬂ’,’@\fea GPRvPIseR
tetrahydr jregy e thy e% ucfe'{s %F"ar ch’ @ r, fera I q.
chl ori de) 'éﬁx re 1B srs'@'[!ﬂfp olig acid (other
than e mor oe les er) in an es Irag?e ra ion gr cgawaars&m ugo | en produ%t
hal ogenat i ng ag P T R a@f e P P 67a y together
wth a5§mﬁ{e AR cRfientiss for mam de. The reaction mxture is stirred
- for abou Qf—hemfs—p!—gief about 4 hours, to yield the corresponding
aci d hal i de. in HRCHACKHNIR! folle, ncothensik! ¥RAol B By L BLvERD ot 1 BIsEbRSE Tk DEC
above, angspépaddtin@ et i infsRAGH HL doRdtiofts of the reaction (i.e., an inert solvent, such as benzene,
toluene, acetonitrile, tetrahydrofuran, disthyl ether, chlioroform or preferably methylene chioride) and an
s5 excess (about 10 molar equivalents to 1) of a halogenating agent (e.g., thionyl chloride) is added, optionally
together with a small amount of dimethylformamide. The reaction mixture is stirred for about 1-8 hours,
preferably about 4 hours, to yield the corresponding acid halide.
The acid halide is dissolved in an inert solvent, as described above, and reacted by a condensation

.



EP 0 281 713 Bl reaction wth a cool ed sol ution (e.g., maintained at about
4 C) of norpholinoet hanol [al so nanmed as 4-(2- hydr oxyet hyl ) - mor phol i ne] ,
to which it is added.sl oWy over a péeffl 8d8b 1351%1)ut 10 minutes to 2 hours,
pr ef er ably about 90 m nut es The end product of For rrul a A S |soI at ed and

purified by co ventlona S inBinad! 3 thee e g_nzd
Z?Irsltsgf;[/leg [ﬁ Xéwé'ﬂfﬂp oline ’_V!%h |t(?1’1 ed s? y over a é??(% 0 ?Or{réinu% ? shours
Fﬁa i C Ie(')'Irj P‘ﬁane or &g‘ & Q@%ﬁ’ﬁ‘?@ rach or| ﬁa'

dry tetrahyd
preferably, T and react ed wi t h nor phol i noet hanol in the presence of a

car bodl i m deThesgg;,gbdﬁﬁ,d%e( di cycl ohexyl car bodi i m de") or

di - p-t ol yl carbodrimmder —Ttre nolar ratio of alcohol to the starting acid is

about 1:1. The 1§ @@etdnl syitheds radted figcophendiicN RGN deyIREE BaTNEIGe H6RET i3 diRSIVe@th a
of about 4 t gonnt iR dndertheéondifiddk W tAY Rbciibn (208N 38 dry letrahdistirad (TTHF"), AiBIGtorétRYNY, or
about 10 Got GarsdAQétiacticiidb; prefdrINDPHFRbAd racted Wit RbBRJINCeM@RYIIN theQRd¥eiicd BPEEarotiintide,
may be used. suthasemtt prddtishbxyithrbbdiimits ) 2or Ali-pgolyicambdtimidd. ahel mplar rdtio @ akcdhoi ® the
the usual nastatig ackCly labdut 0. THe redetionRiles placecat @yogisheric pressore opay LamEododf abaut Hid &
A where Z i shouy, @ydRrathe oyer e houesl AdYenrgheretem] sahgeqfrony cbpihadQOC ite abait defigx teniperafies,
mor phol | noet brpferablg tabout rdoer terofferdture may beresed. The @adhpradusdf\Femtulagsis dkolaler @nfl putiaddn
(e~g., acest othpwsual manger. preferably pyrldine) and reacting it with about 1 to
6 ‘wol ar equi val ents, preferably about 3 nolar equivalents, of the

appropriate Mmfmrmm or anhydride (e g., acetic anhydride,

pr opi onyl chlorlde benzo chl ori de,_or |van chlorlde I n the presence
of about ?rﬁ?'“oﬁ°“ ?/f/‘a'l“lé'ﬁt‘\é”"e’ rZe'Fe(F( gtﬁd by ‘?ﬁ??' ?9 BYRIPRPAPIE Apid o ﬁ?
an i nor gaﬁ? cmB E‘e' éhe 1“Lﬁ'h"&e %@H’&tsg"’ & :95‘ v 99' PR

i @ or at molar equivalents, of the

ealélv

N- et hyl pi peF;t’p((‘Pp a‘ﬁri gl ???eal alcgl; 5\2{% a?:&ggi@ pa%lorgy 'Elonde, nl\):Inzo lc‘;ioride
can al so ser ani’*rﬁjé e Gl o Eﬁf@ sggébae
tenper at ur h OtHélh II‘F it Hltldl ¢ refé?é nai )é fHiciing)XaH laisd
to about ra% t?epfn Groahit ol a f Jrﬂﬁﬁ %uﬁf ¢ to about 25°C,
substanti aI | YrofoRBIP| B5& 15 b for BBk A6 &RQG%Lrs,' §rai’en§6] %E DouisOWHENihb Qékdtion is
means. 30 ReSmy@htialy colnBBe/ARY heylaed Bidd @t is iddRtel ba;ae&.l,érﬁor@waﬁa Many st andard
nmet hods, such as chenical or mcrobiological hydrolysis, or aminolysis. can
be used t @ pPRaf@EIRF 8O Py Gidiip obthe PihdlidlBygenwherein Z is hydrogen from
compounds of “fTormulra A-whérein Z 1S -CCOR For chemcal hydrolysis, a
corpound of fommny standiasdirestieids) silchl & chdnfi€d) & misrobioleghdabitdulybik, oaamiwiydsechndpﬁmsndtt?
36 pr ef er abl prepanecamplounds etfaimplal Aewttereinof is hyrirageq frem corapounds of igenviach Wersin Z is -C(O)R.
pref erably aForahémitdl hydsolysis, e xpipnuad ef, folyiulack Wybmmein & is SHOMRyel reptadoith agimitec pragsiny
| i t hi um hyelr oRiedbly onip anqlas gviyaisnt, [of a; evaenic: prelorpanicabasp.arefprabliy o glkglmetal_carbonats,
m sci bl e or gliparkonate oy dydroxdgc prefesblynithiym fyeroxide, H%Pn’@?cmfbis W’H‘?% i BitYP 2ha WalRy
wat er . For nfrsFiefB; apigi e el o7 gfrewl afh r- °H'°E9‘F

-Q(ORis tr §'svi ¢ Pa“’g’é’

organi ¢ sql v&f "é"?]%’lf é‘ﬁ’ \?‘%%rci griveesio °frg sﬂ " U g '??e !ﬁ%}ﬁlﬁ

wh &LQI n 7 'f usr a%?lys g';fa com ound whersin Zm org seco

is -qORI ﬁ{ﬂ)&@g d% o@or%ér@r@ IetBFu a§‘3&9 rﬁffog?d[ﬁﬁ’ ﬁgOF)y am ne
unt

ne, 1 n an organic or a ueous organl C SO the

reaction hass%gp@@%g,gsgf EPARA gtion or near conpletion, as determ ned by
chr omat ogr,aphrt Tmomtorrmg—Sat ts of Conpounds of For mul a A 45 The
conpounds of Fahébdnibothdd@Y Fdafuls AMEP b BhvdrBd & dofrGspbrititgiabig adtitiofl sa€.Ciihb bemersion is
salts. The caiyRpishedbyitBatmeRNMR bi 16364l stbiyhidmeB tafBiitit ofdntdpprajriatecsai}f sueh as hydrochio-
st oi chi onet r ti€ addyuiric Gkid unetRgBsulighid adiceoraibeé Gike. Tyisidallyy Iheniyadr 8asé) lisOdissolved in a polar
organic solvent such as ethanol, methanol, or ethyl acetate and the acid added in water, ethanol, methanol,
s0 or isopropanol. The temperature is maintained at 0°-50° C. The resulting salt precipitates spontaneously or
may be brought out of solution with a less polar solvent. _
A dibasic acid, such as sulfuric acid, can form two salts with the compounds of this invention. One such
salt, in which one mole of the base and one mole of the acid are present, is called the bisulfate (or
hydrogen sulfate) salt. The other, in which two moles of the base and one mole of the acid are present, is
55 called the sulfate.
The acid addition saits of the compounds of Formula A may be decomposed to the corresponding free
bases by treating with an excess of a suitable base, such as ammoma or sodlum bicarbonate, typically in
the presence of acqueous solvent, and at a temperature of between 0" and 50° C. The free base form is

5



ryc acid, sulfuric acid,.- methanesulfonic acid or the like. Typically, the
free base is dissolved in a polar organic solvent such as ethanol,

nmet hanol , or ethyl acetate and thegmoi2gi argBd i n water, ethanol, nethanol,
50 or isopropanol. The tenperature is maintained at [err]. The resulting
salt precipitates spontaneously or may be brought out of solution with a
| ess pol aisolgigl by panventiondl heens, such@s extrastige Withoan osgahif seiveot. aci d, can form two
salts with the conpounds of this invention. One such salt, in which one
mol e of t lEsfeesd fomprindsne nol e of the acid are present, is called the

blsulfate (or hydr ogen sul fate) salt. The other, in which two noles of the
base and '@feﬁ d F’ﬁéheammﬁ*’é’f prangla r‘f’tWhW%z %h:@sﬂg%aememwwﬁvleﬁ i
aci d addi f’ ‘H° '7' ‘pggg S be g’“ nIEc UK skamicsutt he
corr espondf “19 1o °' ©): a UI t abl e b&;

such as a h n uﬁ&g isufa ! ' 3533' c@'efff q@%ous
sol vent,, an @‘ % hy(im_ﬁe TR l?.!;;]m g _ %g Jh S,
formis 5., ¥L 7 R R YA TS fpgeo e

extracti o v eaaem.9aw-ap3.5.544}@@41%.Jgﬁgﬁstﬁ&y-gﬂ{@wogé-s?mnzqwn%«»methyn-

preferredsfbnd conpound ere rogen,

mor phol i noetdidbholrobing L £3+(1,3-dinydro-4-pivaloyloxy-6-methoxy-7-methyl-3-oxo-5-iscbenzofuranyl}-d-mefhyl-
di hydr gs 44lpydnéarey afr et hoxy- 7y met p‘glaoyofyoxn(;e SOXYsg‘ge%zo%xﬁrésﬁyﬁnzq A:anr‘rrl’a t hyl y4 he

xévroat €, andndrjilineBAy ne-e%amyd&ad-ﬂeuzo%m&#&xﬁ-ﬁﬁ{hyM@S%B@én@&?&r%yt)%emyl-
hydr ochl omihei@noateul f ate and bisul fate salts). A so preferred are

foll ow ng conpounds and pharmaceutically acceptable salts (pref erabl y the
hydr ochl oPretbeed Brotdssdse and bi sul fate salts) of "Fornmula A where Zis -C(OR
10, 2or0r phol | noet hyl

E-6-( 1, 3- di Telcamppunds of thx pre@niinvehtion ganberpedplrgd actonding t3ha folipiwing 228€ stlepany| ) - 4- ne
thyl -4 hex erfatEes-(1 Agihpdrert-hysexy-Gyrethoxy-7-methyl-3-oxo-6-isobenzofuranyl)-4-methyi-4-hexenoyl ha-
E-6-(1, 3 Hen jad eedienspd \with @Wnbsz"sm@m@!tthcgw & corenolind agording -16 -Foamiire Azwieter i | ) -
4 net hy| - h¥r9e%enoat e mor phol | noet hyl E-6-(1

3-dl m?ﬂr o- AP F"\?;ﬂ % oy F?é¥'ﬁ x7-7mn¥ '°><8'5d§986'3°fPf§%én‘2Q§7Vh+bﬁ¥9ﬂ°)¢ Acigret h
- 15 4- mg| qn Qrwpce of a carbodlimlde to give a compound accotding to
E—6 (1, 3- g?rﬂ' d@d -3 0X0- 5- |sobenzofuranéah -4
- et h%/l %cones o ono g-lé- e P ;{qan -3- - gﬁ\ gw%gw =G(Q t
i nventi n-cay ekl Ol I
CES (1] gannyiy? gt % i @sZ’Lmo a0 o o fg????’% i
t iy - 4- hexgha g IA wh 'z- .I. com(;' nse h™norp Ilﬂ £ ivane
conmpound  acGRynshoRdethy? F@@maa.&o 9&& %rﬁ AmoHa3 55- -
£ 6- (1, 3- iatiotn Corbuhod st S S5 Bl o s S A Fal 4 e
thyl - 4zhexmoz s -8@)@ | s contacted with m)rp o I noet hano |n t € presence of

a car bodi | mcoRadify & piPmateiodlp QbaptaRé sl dlkﬁQc&T@oﬁ@rdﬂWarﬁule\AW@%lﬁ tHe doftespond-
hydr ogen; ing#&cid addition salt of Formula A;

E- 6- (1, 3- di lsytsititoting- @ ppérovgeuiicaliye hdeeptyble/ adid tshiy lof Bortngia- & -with GGG OphammBattigally - Me
t hyl - 4- heaceemaple 4ol ande, i s condensed wi th norphol i noethanol to give a
coRpourd ac conatting ar Goiffadditidnasak oitformaulaZ Ai with- Cp&3eRe fem the coaesponding free base

E- 6- (1, 3- efmppends oifomayld dxy - 6- met hoxy- 7- met hyl - 3- oxo- 5-i sobenzof uranyl ) - 4- me
t hyl - 4- hexerlB? comequads af @Brﬂﬂ%?ﬁ@éﬂb’emﬁw rrapdhepbreRaradolt lnamesiess for tthee Propasstion ot of
a car bodi FIRPANdE of FoMMa A conpound according to Formula A where Zis -C(OR;

45

CH, 0
| ( \

§\ \/\&-O-CH -CH,~
27727

s \ocn

Hy

6§56 wherein:
Z is hydrogen or -C{O)R,
where R is C.g alkyl or aryl;
_or a pharmaceutically acceptable salt thereof, which comprises

6



nor phol i noet hyl . .

E- 6- (1, 3-di hydr o4hydr oxy- 6- net hoxy- 7- net h&/l - 3- 0X0- 5-i sobenzof uranyl ) -4-nmeth
yl -4- hexenoate |Is condensed with an EA’C?/P WaRiRk or anhydride to give a
conpound according to Formula A 35 where Zis -C(OR contacting a

phar maceuti cal bl ' 1 th a compound of Fornula A to formthe
correspond- i ﬁgkg%ﬁéggﬁofﬁdoﬁ%eg 'i%%f Formula A; substituting a
pharmaceutically acceptable acid salt of Fornula A with anot her
pharmaceutical ly acceptable acid;, and g0z copfacting_an acid addition
salt of Fgrnula Awith a base tojformtihe corre andi ng%free base conpounds
of Fornmula A. The conpounds of t Ry e o ap=e prepared by a
process for the preparation of @bonp of Fornmula A 45 [err] 55 wherein:
Z I-'s hydrogen or -C(O R, where R\| g\\#ﬁ{iyl or aryl; or a
pharmaceutically acceptable salt therepf, 3h conprises 6 EP0281 71381
a) reactimg a conpound of the formul a ng] wherein Z is as defined above
and X is hal ogen, with norpholinoethanol to forma conpound of formula A .
or is b) reacting a conpound of the fornula [err] 25 wherein Z is as
defined above whietsin Zvisrap KefinpchawvédandoX Is Anldgen. wihmmmiplingethrsolite,fofrg 2 perapounst S dumea
of formula A, APrc) reacti ndq a conpound of fornmula A wherein Z is hydrogen
with an acds| Hardaetsg gcomeoynd efirpferiulie i n t he 30 presence of a base to
foem a conpound of fornula a wherein Zis -GOR or d) reacting a conpound
of fornmula A wherein Zis -CCORwth z>base Olgan amne to forma conpound
of formula A wherein Z is hydroden: e) conver B ng afconmpound of fornul a

A to a pharmaceutically accept abje e )
2

@.oM conmpound of
formula A or 35 f) convertigd a y acceptabl e acid
~adgi tiion salt of a compound of T t he correspondi ng free conpound
of Tormula A, or g) converting one ph3 HBi cally acceptable acid
addition salt of a conpound of fornul @ to anot her pharmaceutically
accept abl g acid addition salt of a conpound of formula A; or h) converting
a conmpound of formula A wherein Zis -C(OR to another conpound of formula
A wherein 40 whekin' 8 is &€ GhiRed¥bdvs tWith rhddphRiffosthaneiXdha o Gbodiishitis itd jormitACcompound of
Adm ni strationofRR®Ead Uility
c) reacting a compound of formula A whersin Z is hydrogen with an acyl halide or acyl anhydride in the
30 presence of a base to form a compound of formula a wherein Z is -C(O)R; or
o~ d) reacting a compound of formula A whersin Z is -C(O)R with a base or an amine to form a compound
o of formula A wherein Z is hydrogen; or
e) converting a compound of formula A to a.pharmaceutically acceptable acid addition sait of a
compound of formula A; or '
35 f) converting a pharmaceutically acceptable acid addition salt of a compound of formula A to the
corresponding free compound of formula A; or '
g) converting one pharmaceutically acceptable acid addition salt of a compound of formula A to ancther
pharmaceutically acceptable acid addition sait of a compound of formula A; or '
h) converting a compound of formula A whersin Z is -C(O)R to another compound of formula A wherein
Voo 40 Z is -C(O)R by ester to ester exchange. '

B 7

Utility and Administration

General Utility
s
The compound of the present invention, including the pharmaceutically acceptable salts thereof, and the
compositions containing them, are useful as immunosuppressive agents, anti-inflammatory agents, anti-
tumor agents, anti-viral agents, and anti-psoriatic agents in mammals, whether domestic (cattle, pigs, sheep,
goats, horses), pets (cats, dogs), or preferably humans. For example compounds of Formula A are useful
50 for treating rheumatoid arthritis, in which there is an immunologically driven inflammatory process. These
compounds can be used both prophylactically (e.g., to prevent allograft rejection) and therapeutically.

' Testing

55 Initial animal screening tests to determine anti-inflammatory activity potential include the adjuvant
arthritls assay according to the method of Pearson, Proc. Soc. Exp. Biol. _MLd.., 91 :95-101 (1956).

Also, in vitro tests, for example those using synovial explants from patients with rheumatoid arthritis,

Dayer, et al., J. Exp. Med., 145:1399-1404 (1977)), are useful in determining whether compounds exhibit
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45 The conpound of the present invention, including the pharmaceutically
acceptable salts thereof, and the conpositions containing them are useful
as immunosuppressive .agents, anti-g@mpbg{pPpg{y agents, anti- tumor agents,
anti-viral agents, and anti-psoriatic agents in mammuals, whether donestic
(cattle, pigs, sheep, goats, horses), pets (cats, dogs), or preferably
humans. Fmﬁ-infhmmploaacmmounds of Fornmula A are useful 50 for treating
rheunat oi d- dwtclmmiune sictivitynis Wbibrerimet] lotilizieg bxperinfentanaievgio lon@bieaidnyyiitisl by ¥ @iddification of

i nf | amat e pspcqsiusdritally deskyibed by Griggoet aklSl. Rrannaol. Expcllerlo ti3l85 prgephy | acti cal |y
(e.g., to priemunesupptessigr aefivity isflataninehby botll i Vher avp duViire pdobadured. s Vivan getifify is
Initial® aﬁ?t?fﬂ‘fﬂe% etilizlen jarmpoedifieatips, of the destehemiolyéic alaque -assal] [demeebaly “TreTagen tigque
pot ent i al toChiique drs reqegnizing antikady Pradvding] qellss” BalidyndaAntlondigi.nAmasoBi dnd Kaprotssil Hof
Pear son, BE#%9%. NVBB& '" Pregs, Biiladeipbig) 1963) . 9] Jrvfiro(acthifp§s delamingd by an edaptation of

tests, fop‘eé’k"& 8 0y G °%?h6‘vléﬁ'vﬁ?ﬂl°éh‘ﬂ@a"ﬂ: gl Bdymrbaeyies vt pelyclonal

r heumat oi B"PR%, . ‘“ .. 145:1399- 1404 (1977‘%1

are usdf u%f % ﬂ "FE% o " %H?Vtﬁ"?ee?at al. [Apti- UE!%@E@“%
ti-infl Yig)

22 piar: pren q-og uy 2 G a%ﬂh%ne 8 'ogﬁc b Eﬁﬁ’sﬂ [cAtiyiesh angk cytotoxic efees; ok

initially ; : he

(1970) 1 mu;&%éﬁmﬁ eéﬁ“' guvé gﬁuggltof Méfixtﬁi" b BBt f"Jﬁ* WaEL i

vt o proce

00 11 Cat kb &h@o&emﬁwumwems,pm@u@a@w o s Ao, g on

pl aque techni que for recognizing, anttTbody—produci ng cells,"” Cell -bound
Ant i bodi eGencAiTAdminitkatictnd Kaprowski, H. editors-(Wstar Institute Press,

Phi | aded phia) 1963, p. 1091. In vitro activity is determ ned by an

ad@ ati on @fimhiseatipn oftidlactie @SPaIntiIE FoltlaQX, @EpUASomEdr idn appropietd phadmiatdit&l
human T asvhpBsition phizecoatried ot yiapoy of tHe@dHbtetriTioOE N SdminKNaRbh F agddts for Ssiing/didilar
(1974)] . dtgities. Thuradminisiratish carc bé, Vorteyarnpie, chedly; masaine Ghareiyterkilycor ApRABCI U e form of
descri beds% sgmiselid, ditopkiized powkiat, ior lqpidpdesage ferms./uth &8 oy exainplb hiebldks, \soprosttories,
Nucl eo®§ d@“sgcipi“'ﬁ BPVHietsy eplufions) suspengionsy amulsigris) cr@menotines. asfend!s, rwinkwenisi gdis, or
Agent s ani® di-Proferathe in yoit d@sgzms’;ms §Utigble ' Jmp's Yinisiration; of| eescise Jerdgdsy The

Pl ant er os? W‘f‘f‘? Yillyingiudg 3 cop ¥ pharmagenical eamsr onhgusipishtcand| ancactivei agmpoudd 9f nal

of General I3 6I36‘b3/‘ adgiition; gy {nelyesonter "‘Pé'g't'% asems Rhganagqytical Baspte cawrigrs; adiuvants,
psori asi s n b«ﬁcaJ I ed out a,s de cri be atz et al Ivycophenol [ c 15
rora ¥ gttt ey u 8% ”@%ma% "
anti Yoo &3 heldfi o untagg i uﬂ%@g g qoggon wnll
ive

[ " Mycophegoly

N %};mggzﬁﬁ B e e g s
act i ve s OMP PR petedd Q{ng?%faadﬁmls’tr&iorp %rethé EE Hﬁl% de&leﬂrﬁb&}gpfs llugnrl convenient
phar mace udsine dbsagd b WRiBh ©BY b8 Cacktpd | 484 toV i ééeoéf pl&ﬂ' ofipdes
of adm ni fminfstriten, DOphadetestisally Acesisie/ 'n&&oﬁé p@&troHtlé ted By th raﬂon of any
adm ni st ratiheORnadly dafploydddbxcidiAETNuE ad)idk| dxdmpid) Phdin utlcﬁlaérﬁ‘d%% nﬁolofactose, _

t opi cal | ystaréh mialr@siinar statate, Satiund sacSRfife; %hdnﬁr elliyg3PHidobe; diaith) Wakedse, Rignbsiati d
dosage«f omrbenates anhtha siket Suchaxmpiaitions thi@lhelomn ofSSIRMAS isispohsivhs, tablbts) billd Sapsules,
capsul es, popdargl sustained odlasss omujatiowspethelilens, enul si ons, creans, |otions,

aer osol s, oPneferabbrtie caywbsitionpwill ttdke tHei fhvey of [arpiif @ rtablpl ynd thusiné bombasmgawlf Contam,

sui t abl e dang with ths| astivedingredient, madilieph sush ap lastose euaiss,ali@ilumThesphatapand ittel ikesa

wi |1 | ncldiRiosnt sl enstrremen defivativeriewsof 2 blicantceush asmagnesiumcitagiaterind shedikea and

act i ve*sc dhpiiahsHeB S RSN @maacasizl polyYinvipyariidensngelatim eeliuissd endcdegvativos theesdf, enchal

agents, p #;ﬁ'aceut i cal gent s, carriers, adg uvants, etc.
e active compounds$ of Formula A may be formulated into a supposltory using, for example, about

0.5% to about 50% active ingredient disposed in a carrier of polysthylene glycols (PEG) [e.g., PEG 1000
(96%) and PEG 4000 (4%)].

&0 Liquid pharmaceutically administerable compositions can, for example, be prepared by dissolving,
dispersing, etc. an active compound (about 0.5% to about 20%), as described above, and optional
pharmaceutical adjuvants in a carrier, such as, for example, water, saline, aqueous dextrose, glycerol,
ethanol and the like, to thereby form a solution or suspension.

If desired, the pharmaceutical composition to be administered may also contain minor amounts of non-

55 toxic auxiliary substances such as wetting or emulsifying agents, pH buffering agents and the like, such as
for example, sodium acetate, sorbitan monolaurate, triethanolamine oleate, stc.

Actual methods of preparing such dosage forms are known, or will be apparent, to those skilled in this
art; for example, see Remington's Pharmaceutical Sciences, 16th Ed., (Mack Publishing Company, Easton,
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30 General ly, depend| ng on the intended node of adm nistration, the
pharmaceutically acceptable com positions will contain about 1% to about
99% by wei ght of the pharnmaceuti cal I§P 8281 ¢ Bbnpound of this invention and
99% to 1% by wei ght of suitable phar maceut i cal excipients. Preferably, the

corrp05| ti On W gyl 931 uIthe%o osu o igt rted %II aghfe&‘a&%&t ! Cal l &telagtﬁe
compound, o I éb el %meﬁn% 1514 s BLen il LRyt §§ < vher
The preferr ,of con |ons g

is oral usi ”9 VR @uﬂicéh?eﬁé&dé%ﬁgm ie., a
accor di ng; t gog ﬁrﬁ%@ﬁ ctatet ﬁtt \whidh vﬁg&arfu nd?ﬁgabn ﬁﬁ %M&Lnrﬁh'ﬁﬁhmoﬁ being
phar maceut i gy )/Tyféﬁ:ﬁlﬁpéﬁ Ié&ﬁmaffe&i&é Gaify Q53835 #dnt 662 th Sod REKES LBy eidRt per day of
i ncor por at i gNachbe cpositl of FRmNL ANTAbS: YorRikBHsGYREhdERS GrhdtnéHe E&npns.ugb désage 16 on the
exanpl e, phatiéres U oCS meked SeBodp fweliBipdr LY, ank aﬁd:lgﬁe«erasw Ab&A 10 WRAGASY. thds, for
stearate, safliinkitaBonqe B0 kgFarsohthd dbskgeTririge WoGiS Be alihuliCPME to TE bétiday) preferkbly@beut
magnesi um 428.C@ag banay ®, 2.1edsbr 4 molelfofersBiCabo@TOPMG péridapls t ake the form of
sol utions, suspensions, tablets, pills capsul es, powders, sustained rel ease
formul at i onEX/NRLEShe like. Preferabl y the conpositions will take the form
of a pill or tablet and thus the conposition will contain, along with the
active i ngr ediTeafojlowinockixkrplest arg gigdn menihiecthomaskillasiio tesd, to diorsadieariy mdpistaadéndtie
and the I keractige the prenent igvention. Seayisheuld rot he considerediend fimitetiop @y therseereof the jpvention,
Nbri cant shit retly arhgine Bistrafive ercipriesentalive thereet | | ke; and 45 a bi nder such as
a starch, gum acacia, polyvinylpyrrolidone, gelatin, cellul ose and

deri vatives% , and the like. The active corrpounds of Fornmula A may be

formul ated [nto pository usin r exa bouyt 5%t oyt %
R T e A DT A R 8
[e. 9., PEG 1588 (96% and PEG 4000 (4%]. 50 Li qui d pharmaceutically
adm ni stera 0 _f | e, be prepared by dissol ving,
di spersi ng, E'legor%%m@ghﬂgm nﬁ—ga!éeip 0.5%to about 20%, as described
above, apd OpELSQ?ngihPJ?@ﬁ-W&V%l o2 RlinbtH A3 loRo-5- Bou%nfo% }/f&-meﬁﬂgt}lsﬁsﬁmcf Or acid
exanpl e, Eopherdl ld (ROYF WS distordd IR ARhoDmYthdte 250 nfl fofdWel b the aliditfon lof KiBny!
to thereby dwas @5.6 Ailthi Bihoiiforhik (6.5 Aid. THereddfionl histéle w’é@ﬁm@@ﬁrrmﬁ#lﬁérﬁ&b for
conposi tiong mrmﬁafdm,dw hé 06181b EBMPoRINBEOWETS Pdmtiél GHABIOVacEIND toN4fferdOE-6-(1C8dinydi-4-
t oxi ¢ auxi | hydioyy-6-Hetho:d rafsinyb8-6:xo-siobdiRblutah)-arnethyFdhishdid St eHURIBs 8s arddtl (LR., lig-
buf f eri ngo agie flns crat?clo tHdenehrbdt &, cnSti32403 20500 2860,XE70R 11240, $620] 1465, 4445, 3408, 1360, 1320,
sof bi t an nor2es,ap3cat 0, 1180, @06021025,280, 19¢5, 885 8458250780, 758C720,a4nd BEN.h0ds oOf -
prepar i ng such sdiotage nfaphotinosthapolk@@Sum) io michiblomethane d2F0amipwas chilled tch& <eon an ice
skill ed in bath Ihantycophencliceacithphiaide it evaidissolvgd dndishidhivesthane GQ0i roth endSerddedh ethe
16th Ed., (¢tiledksqrgib.iAger stinjndCionBhminutesiet # oF), th@reactioE mixtireD@s Wastpd Wyith water and then
Pennsyl v am| with angPoy sodipebicarenales | The oiganieysaidion e died with aqdiugy sulphate pndgygrogiasie |
contai n a qigihtmorpolispetivh E-Byd Bicirudre-drpsenyeirasthoxy7-melhrSrorerE-isgbangciiranyl)-4-methyl-4-
effective NFEMIERIBP- BEFi@f of the particular condition being treated when
in

d t d th t f hi CGe Iy,
Tha Qérsrpgﬁfﬁ accmc” RUCR Hriiebn: SSntiTBs L or od i n &t hor aneutically oY
ektective& am)‘l'ﬁ' 3l§dih 0 UL f ot u%n-?-f: g.f-;;obg %F Q&maﬂW—k-ﬁ&
S Sl e

éeo &&Jyt Sk vfamn iﬁfi’?ﬁ?’k

Typ| cally

of body We' tﬂ&{ e rat tcﬁﬁryﬂé‘s ' ’ﬂ% FeQiHiRPH HP maiddk ém whtd @6155
respond 4O didnfrdmBRiahe: FetiBrol, B dhb rRorsHoREtRy!l(B%8) 3-9.ﬂy&r h;QiFdiﬁ‘«E ho;Qr -Aomethyl-
my/ kg of boglionsRichktnyPEmefA%-heMoRSTIES. oBb£Teer abl'y about 10 ng/ kg/ day. Thus
for admnistration to a 70 kg person, the dosage range would be about 1.4
ng to 7 g pear. Fotayila Apitefecd ia bilydtogbnc Wemddl gt8C@)Ry per day to 2.1 g per -day,
nore preferably about 700 ng per day. EXAVPLES
50 a. 2-Morpholinoethyl E-8-(1,3-dihydro-4-acetoxy- 6-methoxy-?-methyl-3-oxo-5-lsobenzofuranyl)-4-methyl-
4-hexenoate (4.75 g) is dissolved in tetrahydrofuran (250 ml) at 0° C and a solution of lithium hydroxude )
monohydrate (0.42 g) in water (100 mi) at 0" C is added. The reaction mixture is maintained at 0°Cfor3
hours and then acstic acid (0.8 g) is added. The mixture is then diluted with water (1000 mi) and
extracted with dichloromethane. The extract is dried and evaporated, and the residue is chromatog-
§5 raphed on silica gel (200 g), eluting with 20:1 dichloromethane:msthanol, to yield morpholinoethyl (E)-6-
(1,3-dihydro-4-hydroxy-6-methoxy-7-methyl-3-oxo-5-isobenzofuranyl)}-4-methyl-4-hexencate  (m.p. 93-
. 984°QC). .
b. 2-morphoiinosthyl E-6-~(1,3-dihydro-4-acetoxy-6-methoxy-7-methyl-3-oxo-5-isobenzofuranyl)-4-methyl-
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The follow ng exanples are given to enable those skilled in the art to nore
clearly understand and to 15 practice the present invention. They shoul d
not be considered as.a limtation bder e of the Invention, but nerely
as being illustrative and representative thereof. EXAMPLE 1 20

Mor phol i noet hyl E-6-(1

, 3- di hy dr 0-sAwkendiite xa/75%) IRAiISONA i 198BrbiYbl (0 MOmE 10 $:6 BaRIcH fsUuasdigthyfamiit (ny/ | -

- hex- enoatm). Thé\mixives BliamtathetMaroém fenipsratubecioroBicidurs alCis Ghehlalapbiaa tollow volume

E- 6- ( 1, 3- dluayeatvacudm e raxityie -disediea xydichiofoiisthgie; ahd @heCsofation SOkRSIONt watel kijedd - ne
t hyl - 4- hex eandi evaporateiC  Ttle (rasjdue pil eshmimatograghied ) on( Siiza Oged) X200/8g), diutingOwithe 0:1 ruich-

di chl orsonetiéremethan@fthario), so holol aiurd cholphoindethy biERe-(tiSadthydrb-4thidroBrmattivlyeT-melbyl-
(25.0 nl) ekogisobanagfurhayibamsthibe-federBatain.p. 9819¢ Gleact i on mi xture was stirred
at roomtenperature for 3 hours, after which the volatile conponents were
renoved uB¥PLERcuumto afford E- 6- (1, 3-di hydro- 4-

hydr oxy- 6- met hoxy- 7- net hyl - 3- oxo- 5- |sobenzofurar_1¥ ) - 4- et hyl - 4- hexenoi c

aci d cki oMpakelinpsthyln  Giér(1 %/F'hﬂm""ﬁqetfxv -Boetiey-7fathy ?’@ﬁr'*]°b1'!5°fvfﬁ'y')ﬁ&ﬁt%‘t‘“%'
[err] 3449Wa9950 2860, 1795, 1740, 1620, 1465, 1445, 1405, 1360, 1320,
1265, 1230, _1160, 130 1 0,, 1025, 960, 915, 885, 845, 825, 780, 755, 720,
and 670). _ﬁgﬂlﬁlﬁ I|noet hanol (30 5m)-in di chI or onet hane (250

o e ggag Em"*@; i %ﬁﬁz@a% %:% ;lhys,.d%ﬁ}zﬁ

sol ution. aé ij %1 T

was washe -dh

or gani ¢ S&tidﬁ) s Myﬁsmo g&ﬂ% yrerd
E-6-(1, 3- @bby,d{,gﬁﬂgﬂ@mﬁﬁﬁt@gm? met hyI '3- 0x0- 5- |sobenzofuranyl) 4-me

mor phol,j noet

thyr-4- hexenoare {Mmp-~93-92CJ- I B. Formula A where Z is Hydrogen -

Car bodi i m dginfligry] By fbiiéVirg thd procedure of part A above and substituting for acstic anhydride the following
(E) - 6- (1, Qatétialdydr o- 4- hdyr oxy- 6- met hoxy- 7- met hyl - 3- oxo- 5-i sobenzof uranyl ) - 4-
met hy| esl- preplenylashiotids, aci d ( mycophenolic acid) dissolved in 20 m of dry

t et r ahy dr 2methyipropieny! ebibddedl 0. 68 g of di cycl ohexyl - carbodlimde and 0.37 g
of N-( 2- hgiehtogbopletidey bd- mor phol | ne. The mi xture was |left at roomtenperature
for 6 houbeszayhremidesapor at ed to dryness. The resi due was chronat ographed on
si li ca gethere giegblained thp followhy@: raspagivel¢anipbwdeinet hane: net hanol, to give
moxphoPd noemegpholingsthyl_ (1, 8-6(1 Prefilydse- ﬂtvrngﬁwwmﬂ-wethWﬂm@wlﬂmﬁWPe@fwwM

5«vsobenz'6?‘ﬁ\f‘é1‘??1°5‘qa&°a et hyI 4-hexenoate (mp. 93-94 C). 1C. Formul a A where
Zis Hydriog Et ’é 'ﬁ %@hydroael-(Z-gneMprﬁqmpy%)éq-ﬁztpoxy-7;methyl-3-<l>xo-5-
E-6-(1,3 en u

( oyt &yh Zﬁy ey et TR e cﬁ%ﬁﬂﬂ? Py & c

T {
3{@8 i D U0 e TR 2 B ogg%,sa&f. PN

at 0 C |s4_@£ nt al ne ours®and
then acetic ac (0.6 g) |s added. The m xture is then dlluted w th water
(1000 M) papfbrext racted with dichloronmethane. The extract is dried and
ergorajed'—a'nd"t he residue is chromatog- 55 raphed on silica gel (200
g), el utimgphindsthiO: &-641 SHhRIFCARIRRPESmBMbH FRSthyl-3-6ko3sHEbshzbfMaRA) A yBa-haxt
(E)-6- enoate hydrochloride

(1, 3-di hydr o- 4- hydr oxy- 6- net hoxy- 7- net hyl - 3- oxo- 5-i1 sobenzof ur anyl ) - 4- net hyl
- 4- hexeno2A. dydroahjorideOSait obForilia Alwherd ZrtoHyskugbn noet hyl

E- 6- ( 1#83-dl hydr o- 4- acet oxy- 6- met hoxy- 7- met hyl - 3- oxo- 5- | sobenzof ur anyl ) - 4- ne
thyl- 9 Morphgligdetiyl 3 EBH1 A-ditgsrertdedrexy @4net®ng]-mplyldioseBisosnzofuranyibdpsibyldnol
(100 m) herenoste (38 glswisudissoived in isqpenpanot] {289 Impl auditheosqlulion whs) addgthdo aisslution ot | s

mai nt ai neflydeeer disrive @RFe &t erwrpenl (150 Mo Titeshyamahiorige saleypseplastsd v dirato andw
vol ume dried under vacuum (m.p. 154-155 C).

50

3B. Hydrochloride Salts of Formula A where Z is Other Than -G(O)CHs

Similarly, by following the procedure of part A above and substituting for morpholinoethyl E-6-(1,3-
dihydro-4-hydroxy-6-methoxy-7-methyi-3-oxo-5-isobenzofuranyl)-4-methyl-4-hexenoate the following materi-
55 als (prepared, e.g., as in Example 2B): '

morpholinosthy! -E-6-(1,3-dihydre-4-propionyloxy-6-methoxy-7-methyl-3-oxo-5-isobenzofuranyl)-4-
methyl-4-hexenoate,

morpholinoethyl E-6-[1,3-dihydro-4-(2-methyl-propionyloxy)-8-methoxy-7-methyi-3-oxo-5-

10



under vacuum The residue is dissolved in dichlqronmethane, and the sol ution
“i's washed with water, dried, and evapgs gbgflyisl@¢ resi due |Is chromatographed
on silica gel (200 g), eluting with 20:1 dich- 5 | or onet hane: et hanol ,

. S0 as to afford norpholinoet hyl

(E) 6- 1, 3- di lagtmnoiufanpiy dmetoyl-4Gexapbdxy - 7- met hyl -

3- 0X0- 5- i sobenzwimiwinnsgthy) - &Bm-dlinm%maoehx}eﬁ-vaet(mxv-p-meﬂ@h%ﬁ)sob&!dﬂrﬁly%e&@l-
Mor phol i noet friéxencate, and

E-6-(1, 3-di hydmm!m@mwx@eﬂmn@mmmammkmmmmmm

t hyl - 4- hex& %ﬁ;ﬁ%@m For:lrul a A where Z | s [err] 15 Mor phol i noet hyl
E-6-(1,3-dih e {Pligringrespestiye compewndsi - 3- oxo- 5- i sobenzof ur any

t hyl - 4- hex eg‘g yvg 'Teetw' H Wﬁ%&fﬂgmﬁamﬁ"vm P-anethexy(Tanetiy-#p W'?ﬂbwvéra"vw
the addition he m xture was stirred at_rogom
t enper at ur e yl T" hen S‘Y’%@‘I‘ﬁ '%(Z\K%E’HFP'%H'RTV'@W -Behey- TP PR
acet at e. aE o pwa oyloxy met 9!-&-0?(0-% lsogenzofuranyl)-4-methyl-

- nDrphoInoeth
acet oxy- 6- rre%( 10 "° In °i|1'

s oo
SRS IREAY “5*9&%% °*4“rer s

(mp. ferr]) ., gy :
fol | owi ng,f he proce(%re of part A above and substituting for acetic

anhydri de t hgexdsp QWM ng material s: 25 propionyl chloride, 2-methyl propionyl
ebl ori de, pivatoyt-—chloride, and benzoyl brom de; there are obtained the
fol  owi ng r emppRdihoétylC OWQMMydmy%Eﬁmlﬂm @M:lo-s-lsobenzofuranyl)-4-methyl—4-hex-
E- 6- (1, 3- di hydawe vduieopi onyl oxy- 6- met hoxy- 7- net hyl - 3- oxo- 5-i sobenzof uranyl )
-4- net hyke 4- hexenoat e, nor phol i noet hyl

E- 6-[ 1, 3- di h4ad Bisuifate(Sak bEFoRiylia pwhydé ByHydogen 6- met hoxy- 7- et hyl - 3- oxo- 5-

-~ | sobenzof ur anylT-4- et hyT - 4-héexXxenoaf €, nor phol i noet hyl

" E-%64( 1, 3- di hydMorplislipdeiteyl oﬁaa(xwaydmmmrg»eyB-mmwr-mammaa@xc5s4semmmlm-mawa4-
4- et hyl - 35heenigets (dfoaitwas dissetyedvinrefhiviodcetate dG0hml) and the solution was added to a solution of sulfuric
E- 6- (1, 3- @ hrisk @23 0)ie fsorsorapsl {5 lhébhmwm%wmu%kmﬂmﬁosmmwmptaylyte}am
-met hyl - 4- g &rieshinger veouumet 307§ m@- MBrghdDi noet hy |

E- 6- (1, 3-di hydr o- 4- hydr oxy- 6- met hoxy- 7- rrethyl 3- 0x0- 5-1 sobenzof uranyl) - 4- e
t hyl - 4- hex- é:&iﬂ&rﬁélﬁ QM@/ BACAIG salt of Fornula A where

Zis dr oge h

E- 6- (Tys d?'a'"'NB gaﬁ' 5 P°vs 8""'§"‘ 6%’rf2?5? P'zsﬁ !r'%E-‘ixﬁﬁe
th)(l 4- hex l g‘%q P@'S 0 ?‘B'E? 3 Pre-
sQlution was” a d"e 86 oeff?t"e%?ﬁ" rgﬁ% de (10.0 Q) |n

i sopropanol & gm,_ The hydrochl ori de sal t was collected by filtration
and dried,d cuum (mp. 154-[err]) 50 3B. Hydrochloride Salts of

Formul a A wher ¢nd edathpfetiltSifates iR prager it bt ﬁb&én@weyphalmécefu@éal fWhuslor B€oral admin-
procedure Ofjstddnt coftai§ Ue adtig csmifdbitd srornilih A,Qd.g. 'TRSrPHOMobHA &L §1|34 vée ﬁ-ﬁr -6
y

di hydr 0- 4- hyfktRoxy-7 ArothptaRE-5-4s6beREs by Aot -PhexER R RydEHIbARY |
xenoate the following materi- 55 als (prepared, e.g., as in Exanple 2B):

- %0 Quantity per
\_ Ingredients Capsule,_mgs.
Active compound | ' 200
- lactose, spray-dried 148
magnesium stearate 2

The above ingredients are mixed and introduced into a hard-shell gelatin capsule.
s0 Other compounds of Formula A, such as those prepared in accordance with Examples 2-4, can be used
as the active compound in the preparation of the orally administrable formulations of this example.

EXAMPLE 6

55 This example illustrates the preparation of another representative pharmaceutical formulation for oral
administration, containing an active compound of Formula A, e.g., morpholinosthyl E-8-(1,3-dihydro-4-
hydroxy-e-methoxy-?—methyl-3-oxo-5-isobenzofuranyl)-4~meﬂ1yl4-hexenoate hydrochioride.

11



mor phol i noet hyl

E- 6- (1, 3-di hydro- 4- prop| onyl oxy- 6- net hoxy- 7- net hyI 3- 0x0- 5-1 sobenzof uranyl)
-4- net hyl - 4- hexenoat e, nor phol i rgebby{ 713 B1
*E- 6-[ 1, 3-di hydr o-4- ( 2- et hyl - propi onyl oxy) - 6- net hoxy- 7- net hyl - 3- oxo-5- 10
EP 0 281 713 Bl isobenzofuranyl]-4-nethyl -4- hexenoat e, nor phol i noet hyl :
E- 6- (1, 3-di hydr o- 4- pi val oyl oxy- 6- met hoxy- 7- et hyl - 3- oxo-Qudrftsiitgnpafgur anyl ) -
4- et hyl - -4- hexedogtrediandsnor phol | noet hyl tablet, mgs.

E- 6- (1, 3-di hydr o- 4- benzoyl oxy- 6- met hoxy- 7- met hyl - 3- oxo- 5- |sob'enzo#uranyl) 4
-nethyl - 5 Ackdyeneempoundere are obtained the foll owing resfdtive
conpounds: et hyl E-6-(1

, 3-dl hydro-4 Eegﬁgg:alg%?/\l oxy- 6- met hoxy- 7- net hyl - 3- oxo- 5-i sobenzostUranyI ) - 4-
et hyl - 4- heX@88&88€ hydr ochl ori de (mp. [err]), norpholinoet 45

E-6-[1, 3-di Mgh@s&uﬁﬁsﬁhhxltepr opi onyl oxy) - 6- met hoxy- 7- net hyl -s3- oxo-5- 10

|sobegzofuranyl] 4- nethyl - hexenoat e hydrochlorlde nmor phol i noet hyl

E-6- (I, 3-di ro-4- rgdlgqs xﬁ%ﬁngm h%xp\(es 3% B -I sobenzof uranyl) -

4-net hyl - . 'tt%e?)éoerpp Gids *mﬂ'? P—E'Q:a# QQ@SLEIW

E-6- (1, 3, d4 VA Os @4 s uranyl)-4
exenoatpe dr o ori de ? noet

o:

. -met hyl - "4-
E—'--6-(J,53EQAM@70 4- hydroxy 6 met hoxy 7 met hyI 3- oxo- 5 i sobenzof uranyl ) -4-ne
| - 4- hex—=enoate bisulfate 20 4A. Bisulfate Salt of Formula A where Z is

Hydr ogen Mahighbrhgle Mldkdles tHe-fledarktion of a representative pharmaceutical formulation containing an
3- di hy dadlivétcdmpain@ oy FEmUIE X YmofpHdiiobity! E3-(05-Qihfdrd-S-Aftedny-6réthayi-metiyl-oid Y | - 4
- hexenoa-tsebe(nﬁoﬂﬁar@b4%&y£h—l&iﬁio&tedydrdthlea’idayl acetate (50 nl) and the solution
wgs adéled tAm ofal BpdiikiboId pbarsdihdving the falilbwing cothpgsitiod:S g) i n i sopropanol (50
The bisulfate salt was collected by filtration, washed with ethyl
acet ate and dried under vacuumat [err] (mp. 143-145 C). 4B. Bisulfate
Salts of Fornul alngrgdientsis Gther Than [err] 30 Simlarly, by

follow ng t part A above and substituting for
nor phaé | noe dﬁt'ﬂ% kl ch 1.0 ¢

di hydr o- 4- yﬂ!ﬂﬁéﬁ@ hoxy- 7- met hyl - 3- oxo- 5- |sobenzofuranyl)045rrat hyl - 4- he
xenoat e theso@iwi icHSoPide pared in Exanple 2B, the correspongl bi sul fate
salts are qbt d._. EXAVMPLE 5 35 This exanple illustrates the pr eﬁar ation
of a repreéﬁﬁﬁﬁe '?naceutl cal formulation for oral adm nB8<#s@ration
cent ai’hi ng gwramctd ted (xmgmund of Formula A e.g., norpholinogshygl g '

B-6- (1, 3- dlggﬁg
met hoxy- 7- met .ﬂ:ag[ oxo% 1'SO ejhoz'?)} uranyl ) -4-met hyl - 4- hexenoa?‘@ -85 ¢

hydr ochl orl\(ﬁ,ﬁgumK (vanderbilt €Co.) 1.0 a
Quant iy per ents psul e,
ngs. ,g\ctlve lcé(%:ﬁlb ' : ' Q. 035 ﬁ - 200
45 | actSHOTG%y- dri ed 0.5 mg
148 distilled water g.s. to 100 ml

o

Other compounds of Formula A, such as those prepared in accordance with Examples 2-4, can be used
as the active compound in the preparation of the orally administrable formulations of this example.

EXAMPLE 8

45
This example illustrates the preparation of a representative pharmaceutical formulation containing an
active compound of Formula A, e.g., morpholinoethyl E-6-(1,3-dihydro-4-hydroxy-6-methoxy-7-methyl-3-oxo-
5-isobenzofuranyl)-4-methyl-4-hexenoate hydrochloride.
An injectable preparation buffered to a pH of 4 is prepared having the following composition:
s0



magnesi um stearate . ~ ' 2 The
above ingredients are m xed and int r%g fﬂ .}ﬁt&)} a hard-shell gelatin

capstul e. 50 Q her .conmpounds of Fortrul @ A ch as those prepared in
accordance with Exanples 2-4, can be used as the active conpound in the
preparation of the orally admnistrable formulations of this exanple.
EXAMPLE 6 55 Thi smgggah_gn'tgl ustrates the preparation of another
representative RF%r naceu orrul ation for oral admnistration,
containing an actrv¥ScSRPBAHAYf Formula A, e.g., norpholinoethyl 0.2 g

E-6- (1, 3-di hydrBedium Acetate Buffer Solution (0.4 M) . 2.0 ml
hydr oxy- 6- nmet hoym?grw hyl - 3- oxo- 5-i sobenzof uranyl ) - 4- net hyl - 4- hexenoat e

hydr ochl ori de. E 281 713 Bl Quantity per IngredientSe to pH 4
tablet, ngs. Asater (dbspblhed, sterile) q.s. to 20 ml
400 5 cornstarch

50 | act os¥

145 magnesi um gﬁg&*‘o@p@nds of Formula A, such as those prepared in accordance with Examples 2-4, can be used
5 10 The abd§d&®iaatyP SemRantcsin e @reppration of e injegtalle {prayiionsrab tisenamnig: 0 si ngl e
scored tabl%ém%her conpounds of Formula A, such as those prepared in
accordancg npl es 2-4, can be used as the active conpound in the
pr epar ati6n of.l.h'rishex orpl iw %dsn}hni strabl e fforrml ations of this exar@I e. 15
EUPLE 7 Ty s INE LT P o & e cheembuater fx Loy
phar naceut i et,?jé r% ﬁ Yo~ hydroxy

(TR P vs%g :SF‘E '
e.g., norpholi noe{- -yI i 1-3 -T%gg@eg%oﬁjﬁ%ﬁiﬂgﬁv&#%@ng%? n’éJ[?n%ioﬁyf’?- nmet hyl - 3- oxo-

5-i sobenzgf uranyl ) - 4z met hy| - 4- hexenoat e hydrochl ori de. 20 An or al
suspension |'s pr epar@ﬁ%i\‘-ﬂé—ihe fol | owi ng conposition: Ingredi geaMSActive

co und _ 1.0 g
25 fumaric aci

0.5 g sodi um cﬁhcotrjiv % compound 0.2-10
2.0 g netdyl pHRIbSP 2

0.1 g 30 owddd @ded sugar : 2

25.5 g sorbitq]. (70% so)J ution)

12.85 g Veegum%%eYigrﬂj’e]r bilt Co.) 5

1.0 gm3538 I Fety@lidtum 10

0. 035 ol ori

0.5 g distil ek PaTaben 0.1

: §.s.
to~ 100 M 40 Gnepylcearabets of Fornmula A, such as those prepareg,ps
accordance W t lzHpax R S S..the active conpound in the
preparatign of the ora{:ﬁﬁ'f?t;égm is@ﬁl%&%ations of this exanﬂrg;
EXAVPLE §° 45 Tﬁiaé:eé'xarrpl e illustrates the preparation gfsa teprk@@ntative
pharmaceutical fornulation containing an

All of the above ingredients, except water, are combined and heated to 60" C with stirring. A sufficient
quantity of water at 60" C is then added with vigorous stiring to emuisify the ingredients, and water then
(S 40 added qg.s. 100 g.
o/ Gther compounds of Formula A, such as those prepared in accordance with Examples 2-4, can be used
as the active compound in the preparation of the topical formulations of this example.

EXAMPLE 10

. This example illustrates the preparation of a representative pharmaceutical formulation containing an
active compound of Formula A, e.g., morpholinoethyl E-6-(1,3-dihydro-4-hydroxy-6-methoxy-7-methyl-3-oxo-
5-isobenzofuranyl)-4-methyi-4-hexenoate hydrochloride.

A suppository totalling 2.5 grams is prepared having the following composition:
50 Active compound 500 mg .
witepsol H-15 * balance

Other compounds of Formula A, such as those prepared in accordance with Examples 2-4, can be used
as the active compound in the preparation of the suppository formulations of this example.
65

(“triglycerides of saturated vegetable fatty acid; a product of Riches-Nelson, Inc., New
. York, N.Y.).
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active conpound of Formula A e.g., norpholinoethyl E-6-(1

, 3-dl hydr o- 4- hydr oxy- 6- net hoxy- 7- net hyl - 3- oxo-

5-i sobenzof uranyl ) - 4-net hyl - 4- hexeppatagt kysigpchl ori de. An injectable
preparation buffered to a pH of 4 is prepared having the foll ow ng
conmposition: so 55 12 EP O 281 713 Bl Ingredients Active conpound

0.2 g 5 EXAMPLESddi um Acetate Buffer Solution (0.4 M

2.0 M HO™ (IN g.s. to
pH 4 wat deterfinition df Ahliflammatany Adthdly Utilizing Adjuvant-induced Arthritis In The Rat g.s. to
200 mM 10 O her conpounds of Formula A, such as those prepared in

accor dafc &rajgeein Exanpl es 2-4, can be used as the active corrpound in the
preparation of the injectable fornulations of this exa EXAVMPLE 9 15
Thi s exarrpl eThlsI H'?fgﬂq’%ltse%mf"ﬁf'é’a?ﬂ‘é’b&“&c?@ﬁ 'B'F‘a"& dF@B?eésbé!rﬁeng'F‘?"{/Q Nb'tmﬁ:rﬁﬂge&‘.’lcal

for nul at i &gk plication ai ni ctlve
Formul a A, 9 ‘?Tcﬁ'tL ?f Hg'fh"@- i 71§ ’?fF' 9{?5" %ﬁ °|f 1“,:";;
6- rretho’y yre ?1‘8 "°'"°| 05
hydr ochl om Begmnmg on day éeq? |s admlm orally an aq s vehicle (
mi/ osa) twnce each ay for 17 days n a é ﬁ\e n%ensrty of the swelling of the four foot pads and tail is

grams Act ' rmin% ’&RQMB conng system in which the swelling in the four paws was scored 0-4 for each paw
(2) _2|_ 10 25 gad the ta lmg ored 0-3, such that the total maximum score is 19.

wee The animals are then sacrificed; the hind paws of each animal are removed and weighed. The percent
2~ ner al inhBltibn is calculated by comparing the weight increase of the hind paws of the test animals versus the
5 Petr ol aichiitol animals. The following table shows the data for a compound of Formula A wherein Z is hydrogen.
10 30 Methyl paraben

0. 15 Propyl ar aben
0.05 8HA (btﬂ%gﬁeated Ngdrafy dWsop®) Mean Weight Percent

0.Q1:35 /d Rats Dases Hind Paws Inhibition d.S.
100 Al of the above ingredients, except ter, are conbi ned and

heat ed t 0 [ €rfdmitithl StbtkbiaQ. A—s-u-f-a‘-i-cieﬂg_qﬁ&jt.ity of wat efedtgrt] iS

t hen added wvehiclgrou2 stirrindléo enul 3| 5yat begpogr edi ents, and water

t hen 4(®sadded 100 0,8 Ot her ounds,0 o] AA, such ag,those

prepared in acg‘(?rsdance l\?‘\%th Exarrpc‘f‘) s 2-4, zbéﬁﬁb%ngégﬂ as the ai}i ve

conpound in theGrepardtd on of the6topi cak,108nmul 4920ns of thi §8exanpl e.

EXAMPLE 10 45 By s exanppe illustyates the p{zgpgrgt,l&n of a reggesentative’

phar maceuti cal fornul ati'on containing an attive conpound of Formula A,

e. ., nBrpholinoethyl E-6-(1,3-dihydro-4-hydroxy- 6-net hoxy- 7- met hyl - 3- oxo- "

5-igobenzof urany IP) vl hyd - Apd‘ﬁﬂmt@ohtﬂﬁﬂcm gtbge. A suppository
totalling 2. % U Y&, 'asnl%aeloaéieedd hg 89ytfg foll owi ng conposition:

35

EXAMPLE 12
Determination of Autoimmune Activity Utilizing Experimental Allergic Encephalomysiitis
Protocol:

This procedure is a modification of a procedure initially described by Grieg, et al., J. Pharmacol. Exp.
Ther. 173:85 (1970). Female Lewis rats, LEW/Cre, br from Charles River, weighing 125-135 g were used.

45  On day 1, Experimental Allergic Encephalomyelitis is induced by giving an 0.1 mi sub-plantar injection
into the dorsum of the right hind paw of an emulsion consisting of 15 mg (wet weight) of syngeneic spinal
cord tissue, 0.08 mi of Freund's Incomplete Adjuvant (Difco), 0.04 ml of sterile 0.8% saline, and 0.2 mg of
heat killed and dried Mycobacterium butyricum (Difco). Beginning on day 1, the test material is admin-
istered orally in 2N aqueous vehicle (1 ml/dose) once a day for 16 days. On days 12-17, clinical evaluations

so0 are obtained for each animal. The animals are considered posmva if flaccid hind limb paralysis is present
on one or more days.

A compound of Formula A wherein Z is hydrogen showed 70% inhibition of hind limb paralysis when
compared with a control in this assay.

55 EXAMPLE 13

Determination of Immunosuppressive Activity Utilizing The Hemolytic Plaque Forming Cell Assay
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Ve

SO Active conpound 500 ng witepsol H 15 * bal ance O her conpounds of
Formula A, such as those prepared in w th Exanples 2-4, can be
used as the active conpound in the pr%ggg‘{jﬁgﬁﬁkf t he suppository
Sformulations of this exanple. 55 (*triglycerides of saturated

vegetabl e fat tynisasrbcdaurétisPs Riddifichtion St “The” 838 pRifleStBehnique foP fecogridihy oy producing
SNYO). 13 ohiBrQ piddedufelidiihy dbebhdIbi Jdrhe, R L IURI-BRink ARuLBIed Airos b KaBIHEN Biss
Activity Uti kwigtaigstittl Rids3 Bhilddoighis; @gbapp.tibgli ti ST The Rat 5 Protocol : This
procedure i s a Grogkslof 58t ICS78B1B MAl® MG Wk sansitizod Wity 185 shebdad tivyd Beia ("SRBC™)
C. M, Procs @Sutsimbisyeousdhi tedated Wittlan ord) HosaQe b of(tHeDibsl matelial irbancaqieo® hiels. Ariiniaina
rats wei ghi ngonr6iurdi Gecgive the eamecvoldmé ofitshiole. Fousdasp aftes SBBC inncufatiora Eifleens @ kispeksed
heat- 10 Ki Inlleate Wen RipeckiimmbgenizarsnThel hymbee oihnutid@edeplis]"WBEY) isrdeterminedl amhthe spleen
i ntrader mal el suspansion isrmoixedt with $REGX gwieda dig 4oroflentdnt anchadar gelutidayat 0.5%Bwgéentmtiony
on day 1, théliqueigtof thatabeveahixting (@ irillndre eoppadl @ fobd Sepirate araduantreefLas Pett [disk jaed are
(0.5 mi / dogeyovewmi wéh sewet sligaAfpoiwo hpurg ingubatiomat fi7y C.1@eas 19k herlysissdraupd glaquetiesming
- swel ling of €& (FP6ED aﬁd@?ﬂ*ﬁsgd? afligecting microscope tTelel\VRE/aplean; PRC/Spleen a\dé’@G’ﬂP‘n‘%BG
system i n whi' €ERMDhEe coleviatgdyfor paeht s splpen, HAremelis means: ef(eagh Areptmpnt GIgUR 352 fren
and the tai | c¥0Ra[ed Wiy the yehiglexreglad ppntiol GEUR, t hat the total maxi num score is
19. 15 ° The MFIREV ol i A et o et v i “@%ﬁ%ﬁﬁgﬂ”’??g‘ﬁ‘*“'""
are removdd S5 t‘gg'@ﬂmd fes yeP SRt °'iall?hia PRTYT, racvednAdY Qr BAC o3RS PRt
the wei ght | NeF 2L BF Pre hind paws of the test aninmals versus the control
animals. The follow ng table shows the data for a conpound of Fornula A

wherein Z is hygogen. pale PeE? % off . PPMws g o#\'r-y(ﬁé/s%%een

Mean Wi gpt G / ceph1aPAK® dipnkat s Inhi
Hind Paws Group mg/ici?l b?‘?‘%‘mﬁrg SERVERt cre— 108 16
3,370 [err] 69¢ontrol - 25 10 [err]

2,430 509

16~ 8 A== 107,437 5L 20 731.0 12 - 14716
2,108 492A  compound 68 30 12 16 1,728
[err] 25 [3 881@ = P8Hakgé vs. ROsitiwa9.control <ALD.01 B330ne

Utilizing Experinéntal AWRergi @0gA6éphal onpdliti 3440 € ot ocol80This 137
procedure is a nodificati6én of 13,pt6Bedur e8Bniti a0 3Fescri beBBby G13g, et
al.. J. Pharmacol. Exp. Ther. 173:85 (1970). Fenale Lewis rats, LEWCre, br
from Char I%s Ri V& Fi E‘%ﬁi ﬂgelg ongtrgcy@eangsed. 45 On day 1,
Experimental Al Iaergit@ E gég il 8§g@{- ti §°f“§airﬁﬂugé’d m%%%ﬁ% <1093
sib-pl antar inj Bct PEAtERELCRReSLBRLLm GPMPAZED Six o8y RS el on
consisting of 15 ng (wet weight) of syngenei-c spinal cord tissue, 0.06 mni
of Freund's Inconplete Adjuvant (Difco), 0.04 m of sterile 0.9% saline,

and 0.2 m’ ofyaypie 14

animal died on d&ay 14285 EXAR/E’LES@Z Det &2m nat4i3dh Aut ol #Bune Aralvity

Determination of Immunosuppressive Activity Utilizing Responses of Human Peripheral Blood Lymphocytes
to T- and B-cell Mitogens
40
\_ This procedure is a modification of a procedure initially described by Greaves, et al., ["Activation of
: human T and B lymphocytes by polyclonal mitogens,” Nature, 248, 698-701 (1974)).
Human mononuclear cells ("PBL") are separated from heparinized whole blood by density gradient
centrifugation in Ficoll-Paque (Pharmacia). After washing, 2 x 105 cellsiwell are cultured in microtiter plates
45 with RPMI 1640 supplemented with 5% fetal caif serum, penicillin and streptomycin. To evaluate differential
effects on T- and B-lymphocytes, different mitogens are used: PHA {Sigma) at 10 ng/ml, PWM (Sigma) at
20 1g/ml and Staphylococcus Profein A bound to Sepharose (SPA) (Sigma) 2 mg/ml or 14 pg/mi of Protein
A. Test materials are tested at concentrations between 10* and 102 M, by addition to the culture at time 0.
Cultures are set up in quadruplicate and incubated at 37" C in a humidified atmosphere with 7% CO, for 72
50 hours. A pulse of 0.5 uCi/well of 3H-thymidine is added for the last 6 hours. Cells are collected on glass
fiber filters with an automatic harvester and radioactivity is measured by standard scintillation procedures.
The 50% inhibitory concentration ("ICsg") for mitogenic stimulation is determined graphically. .
Compounds of Formula A wherein Z is as indicated below tested by this method showed the following
resuits. '
5
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heat killed and dried Mycobacterium butyricum (D fco). Beginning on day 1,
‘the test material is admn- istered orally in 2N aqueous vehicle (1
m /dose) once a day . for 16 days. Oppdpas #43847. clinical eval uations 50
.are obtained for each animal. The animals are considered positive if
flaccid hind linb paralysis is present on one or nore days. A conpound of
Formula A wherein Z is hydrogen sho 0%)|HBtnt|on of hind |Ijnb
par al ysis when conpared w t hea nnnf ccey —55—E¥ANPLE956
Determ nation @f | mivegafmprisgive A]ctuwl ty. 1M i zi n@ITheM Henol ywiMc Pl aque
Form ng Cell Assay 14 EP 0 281 713 B1 This procedure is a nodificati on
of "The®agar pl aque technique for recogni zing antibody producing cells," a
procedur e |n|fﬁally &%ﬂhrlbed Jerne‘?CJ 9et ald 3[Cb||-dd£nd Anti BAREE, Anps
and Kaprowsli editor pyMV star §9’lstl t utgy Pressgg Phi | adelphia, 1963)g43 1091.
G oups of 5-6 adult %’7881/6 malke mce were sen5|t|zed wWth [err sheep red
bl ood cells ("SRBC) and s@ﬂjltane(ﬂ%ly tr¥hted withan oral o@28e form
- of the {%st WEU@H i n an. aqueous vehicle. Animals in a control group
recei ve the sane of ve days, after SRRC I nocul gf i
- spl eens are di spersed Ioos&l.}é:ren Br?egck %‘Eeni zers.” The nu ‘r[?jc:?
nucl eated cells ("VBEWMis det®% m ned 2hd theBG;pI een ce2| susper®i®iis
m.xed Wgt h SRBC, gui pig c | ementqgnd a sol utj at 0. 5Y%
aQacentration. Ali quorsﬁ of th?g;bove n%iture (0.1 m) 2e;ir]e dr oppe%l t?)anfour
separate quadPQﬁt%"ﬁf; a Petri dish and are 10 covered with cover slips.
After two hours inculggiq on at gy C, argps of penolysis ground .43
pl aque-f orm ng ceIIs "PFC') are counted with a dlssectlng m croscope.
Total V&C spl een, leen & PFC/[3r] VR ("PPMY3 are cal Rt4ted for
. each nmouse spl een. Gsmetrl c reEmns of $mch treptnent gepup are thegs
conpared with the vehicle-treated control group. A conpound of Formula A
wherein Z is hydrogen was tested in this assay and showed the foll owi ng 15
results (all conpound doses were given orally; all animals received on day
0, [err JRAMPLERS - treatment was Day 0to Day 4). Nr in Dose
PFC/ % of PPM * % of WBC/ _Sgl een 20 G oup ng/ kg/ d
spl een** Deterrpinggion of Anti-viral Activity Utilizing 50% Plaqup ﬁtpng.uctlon[Aéﬁy] control 8 L
. 107, 437

6 This proce% e é%{?scnbed by élmee, otal, in "Antl-Hemﬁn Activity of ﬁl\e chc ﬁucl’éeos&da 5«
30 (q' QDIh OXy-2- I uanine® [An mlcro i lAgents %S—%E%’ 23(5), -682 (1938 :
),

}_23\ g ent mono cells in shx-well r micropl Inc., Vineland, N.J
\l’ mfecte th 100 to V or pseudora virus. After ﬁ rptlon period, vir
137 6 aspirated dind EME 0.6% methyicalfiise, 2% fetal hovie sshum, 0.25% NBHCGS 10 mM
130 30 HEPES tidd HoSry cﬁ“&;@m &:9{1& d tRaH %or% &bppidd. Fhrbe weils P5Y Juuuon of
conpar egl tEé)test(‘c%BJuﬂ& %nd m\%on@ol[v?eﬁé |thQth§st Bompo | Blubstad for RlrHRYd at 37 TORB ed
to contratg, aféRdnieh the m mdted Srdahd Edilfhrb AxbdQHith mSHeAYP for PPMAGSE Ve
Activity Und |siaﬁbd@nth&ﬂPGi3ﬁn@§stﬁlﬁ (ﬂ‘ﬂﬂ%xéﬂﬁfcl ) it Lavid| RO§! tok gorivREY.LARSr thpidies
and B- cel | ardvhdpp@e@snd dried, the plagues are counted at 13X magnification with a Belico plaque viewer. Drug
concentrations that reduce plaque numbers by 50% [the 50% inhibitory dose (IDso)] are calculated, e.g.,
\ 40 with a computer using a semilog probit analysis program [see Finney, D.J. Probit analysis, 3rd Ed., p. 333,
{Cambridge University Press, London, 1971)1.
A compound of formula A wherein Z is hydrogen provided the results shown in the following table.

46 Virus Type Strain vViral Rating ICgqo(uM)
HSV=-1 F 0.5 2

s HSV-2 G 0.3 2
HSV=-2 Lovelace 0.5 2

56 EXAMPLE 18

Bioavailability - Plasma Levels
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40 This procedure is a,nodification of a procedure initially described by
"Greaves, et al., ["Activation of hunegp g og1¢iPg} ynphocytes by pol ycl onal
m togens," Nature, 248, 698-701 (1974)]. Human nononucl ear cells ("PBL")
.are separated from heparini zed whol e bl ood by density gradient :
centrifugati on Gompbing® bil FohmaEI afeFdiven tEiraale dhémdigudamnkeps) as & sHlid[dosdgd form (about
cell s/wel |l are wgikgthotye deight) withCihewedkdiiteridia batBesh Tdovdst MyddphdnollCatilt is \Gvpd @ tintdl
Wi th 5% f et algroo@iThe samponnds p@iwelghéd inta had Gelatin capduipeaad siminfsdered/ arbilyaSamples of plasma
differenti al asfdbtained abf25-0.5am03, B, [7yanth (24 dptre fter dosifig ranch arenantigzeefer @nesntiations: of
PHA (Si gnma§ atycopberoliaackd/bsiHPLEGWM ( Si gnma) at 20 [err]/m and Staphyl ococcus
Prot ei n A boundompomdy biothe) preseniSipyentigngmgmholingsthyyE-a1,3¢ihytimp-4-ydroky-frimethéxy-7-methyl-
Protein A Tésro-frigehspsofurasyid-meth-dhexgneste dudreearide:t andn nombelineethy! | E16r(].3-dibyslep-4-
[err] M by eaxy-Paethory-rmethyidpxorrisobepzofuapd)-dometiaylri-hereaoptehyerogiieridal were, compared
quadr upl i cat & BYRIPheRelic Bel¢ acgording lp7thqrakioye protagaiThe FompquUIKE RHEQHRWR & WHPTPIA Z7s/gs given
[err] for '92bejey Aempnetrated faster ahsorgonco higher peak piggma leyals thag mycoplienslis acid as lystraed in
for the | ast M8BYPLE:| | s are collected on glass fiber filters with an
automati c harvester and radioactivity is nmeasured by standard scintillation
- procedures. The 50% i nhi bitory concentration [err] for mtogenic
stinulatiqgp is determ Aeﬂmglaphc‘ﬁgkl y. Corrpo\t;'%a§ of Fornul a A inZls

as i ndicated belo tesdegy thtﬁﬂmiyod sho )t he fol |l ow %} ‘\‘ :EZ:.) 55
oln tro [

15  EP 0 281 713 B1 | bi r

M t ogen 10 [err] 1 [err] 1. [err]- .01 TJerr] 5H
PHA 99 mycophenoPfe acid 98 14 0.031 PWM
99 2 99 6 4 0. 043 SPA 99
99 97 19 . 1«18 0 028 184%BCcH3 PHALS.8 99
9(95\/- 94 B 31 4,24 0.019 PgWl.0 499 - 99
8 ' 2 0. 04y,1 SPA 99

99 95 €27 1238 | g6 [erPTOPHA  116-2 g

71 245 D 8 9.96 0.43 20 0.5 - 129.3 PW

98 30 3 2.4 SPA 99

55 1 '29??9 6.8 0. 85 251E>'<ZI\/PLE 15 75e't0erm' nati on of
Anti-viral Activity U#$$iBing 5998 f04que RedéclRefl Assay PH.& procedure is
descri bed by Snmee, et al., in "Anti-Herpesvirus Activity of the Acyclic

Nucl esosi d& 9- 30,(1, 3; Di hydr oxy- 2. P%opoxyrret hyl %Guani ne'. _[Anti m crobi al
Agents and Chenotherapy, 23(5), 82 (1983)¥r Conf | ueA®érénol ayers of
Vero cells in six-wellBCostar mck®dplates (Bel BeO d ass, 1706.7, Vi nel and,
N.J.) are infected with 100 to 2 PEU of HSV gr «pseudor ghieg virus. After
a l1.25 hogf adsor ption_ peri od, tggovil’:r us is as%??at ed anglgllél\'/éM cont ai ni ng
0.6% net hyl cel | ul ose, B% fetal bo2?n® serum 0120% [err] 243 .#M HEPES

buffer, 50 [err] of gewégwicin pessnm, and thel'gggt conpgs}@daare appl i ed.

Three wells per dilution of 35 the test conpoun and six“control wells

without test conmpound ¥3€P1 ncutat®®4or fourtdhys®at 37:C48nlso,

40
‘\u COCH;
A 9.75 0.50 107.3
- B8 7.74 - 7.0 106.7
c 9.86 1.0 _ 80.1
D 12.5 1.0 l62.1
Mean 9.96 2.38 114.0
5o +S.D. * 1.95 £ 3.09 t 34.4
EXAMPLE 17
55
Toxicology

The acute oral toxicity of a compound of Formula A wherein Z is hydrogen was evaluated in rats and

17



.[err] after which the methylcellulose |layer is renoved and the cells are
fixed with nethanol for 10 m nutes and stained with 10% G ensa stain
(Fisher Scientific Co., Fair LawkP N8 7313fBF 20 minutes. After the plates
*are aspirated and dried, the plaques are counted at 13X magnification with
a Bel | co | aque vi ewer. Drug concentrations t hat reduce pI aque nunbers by

50% [t he™ %lnhlbltor dose are cal cu ate
conput er ug‘F‘ﬁ erp § ?ﬂ F' 'tabﬂ‘?sPs z%@ﬁ |°§ l%eathi Sf "“Pﬁﬁbl t
anal yS| %}’@g
,? grrpoun cli lcal Isrgi %E'uded g?:l:)ga ?anagtw? gf mng cgﬁa%?ﬁte le!n}tgl or ose of | n
Viral ndin W”T“T?é,‘i?‘_’f e approxim y5001|1_:g/kg| tween 250 and 500 0.5

2 50 In muce"‘sgléé{ 8ral doses of 0 (vehicie cértrol), 500, 1ooo o and 4000 mg oPthd
Y g of th& test compound/kg
2 HSV-2 uody weight resulted ’n%& N wgs %gh

ly for 1 high-dose f male rincipal clinical o

EXAVPLE e Phed@idsheifth ldtal oal dooét 8o et Gribotind .E Ridisb of Kk i N?@ Pitan Of
Formul a fodmgxg ven to four mal e cynonol gus nonkeys as a sol i osage form
(about 20 wihfik@e BrRESAt INRINEIH Has BednItHeSiNBad Withkrefordhed 18 HeSspBeitic WRIBBdIAE I Hersof, it
My c ophe nghbiid beeiidélstosd (5 B8 skilled & tReddH théd vardliO¢hBinged Ry 6O AAGRLENE SquivaBnty/Riapibe d

I Nt 0 har sibgitked witiout adpatihgifontihel traelspirit st 2oLt Gleatveition. Fnsgalias mahy MédIREMNAT €
obt ai medmat beOnélle to Bdabt a darticBlar ipatidn, anutbrialdcdipasition af natter, pobIsGlepah tep ® the
*xfal yz edoblectivecspitt amt scape ointbe plosent invantanp A Badhi reodificitidndyte iifinded Glwpatindses Of
t he pr essnpe df the slaims@nppdndeasirhete®. | noet hyl

E-6- (1, 3-di hydr o- 4- hydr oxy- 6- net hoxy- 7- net hyl -
- 3- 0x0- 5-€amsnzof ur anyl ) - 4- met hyl - 4- hexenoate hydrochl oride and

mor pha | $iaiesign thecfolioyring Sogtranfing Staies : AT, BF, CH, DF, FR, GB, IT, L, LU, NL, SE

acet oxy- 6- met hoxy- 7- net hyl - 3- 0x0- 5-i sobenzof uranyl ) - 4- met hyl - hexenoat e
hydr ochl br AgaTPoyed f?p'if’fﬁ?fﬁﬂlbléa‘etf%’“i‘f?cophenol ic acid according to the above
protocol. The conpounds of Forrmula A wherein Z is as given 10 bel ow
denongtrated faster absorpglgn to hggher peak plasma | evels than

nycop'ﬁenollc acid asQjllusfrated in(tfe fol |ﬁOWI ng table 1
Ani mal [err] LAv ] Ce0=CH.«CH.~ err] Z
ID Nr. ([errgfn) 2 2'\ [#

rr]/m hr)

nmycophenol i ¢ acid 20 1.18
24.0 4 ~ 16.88 T '9CHz 4 24 24.0
41.9 C 12.1 CH3 3.0 116.2 25
B/ 9. 96 0.5 129. 3 Mean
6. 87 12.9 76.0 [err]S. D [err] 5.04
[err] 12. @herein: [err] 55.2 30 H A 66. 2
0.5 =5 Z is hydibgén & -GO)R, 18.1 3.0
170.7 C where R is Cy.¢ alkylZificlgiing cycloalkyl) or aryl; 0.5 166.9 35
D or a pharma@éuti€ally acceptable salt thereof. 1. 0 243. 1 Mean
33.5 1.25 179.4 [err]S. D. [err] 22.4
[:\er r] 12. 1 ®he compound of lei@ﬂrv]he@g_ Zis hygrrogen.

" 40

~ 3. The compound of Claim 1 where R is Cy.g alkyl.

4. The compound of Claim 3 wherein Z is -C{O)CHa.
4 5 The .cor.npound of Claim 3 wherein Z is -C(O)CH2CHs.
6. The compound of Claim 3 wherein Z is -C(O)C(CHa)s.
7. The compound of Claim 1 wherein Z is -C{O)CsHs.
? 8. The hydrochloride salt of the compound of any one of the preceding claims.
9. The sulfate salit of the compound of any one of claims 1 to 7.

55 10. The bisulfate salt of the compound of any one of claims 1 to 7.

11. A pharmaceutical composition comprising a pharmaceutically acceptable non-toxic excipient and a
therapeutically effective amount of a compound of any one of the preceding claims.
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[err] A 9.75 050——«/1’075"&/

I (7)4 80, I'([)) _ Epozslg%:s?afS ¢ ““\““\\‘“““ \m“\

162. 1 Mean 9. 96
[err]SD 1.95 3. 09 [err] 34.4 EXAMPLE 17
55 Toxi® ?o The acute oral toxicity of a co ound of Formula A wherein Z
i s hydr 6“0 d!ﬂ '%g'af H°§° t°§ Pf/ "%"/ confro %%Q’ IE!?OWe“ %t‘eét Wer e
t“lée? st Dag wg "ga gé P E a!ss %a's% %%g obcéqﬂ od.

t

; Sﬂ d” esan l@j %5%‘?% Ilrlza'r|n0|pa C|n|cal
Sans i T S 08 o o (U a%&&e&emdt@boa 6 thd B coh B
medi an g ighﬁe%ﬁeﬁ' ilon (%g"r T gho o sl bt cm% “a&ﬁgﬁ;
appr xi o %é’acﬁ%%&%nh&h&l Bmﬂ@és@%f t¥‘§%9m dﬂﬂ ice 'té‘b §EBteffhan | N

mce, sip@hgugral doses of O (vehicle control), 500 1000, 2000, and 4000
ng of thewnSihe GREFE INHIkONII BN Y&LAbRY vﬁtﬁsdféréreé td fhe GRRINE eMBOIMENEY thdreof, it

hi gh- dosheuid Béiderstoddby thdse BkiRedant thé kit Ma\atious REgySHhayte &8 afidedilvalddls mapbe The
acut e nadstitufedl vithdul Hepartiag fraho e t0é spifitaand &be 6lNPiRLERGon. I adtitan, naryy medficaiabed t O
be greaharbd hade td @dpt apiigriar Weatos, miteriap cempasition oivreatipr, procdsa Steb eestepietoahd bed
Wi t h r edbjactiveceirt @nd beps pk the fpresent iyetioneAllt sich Imedications| are tendaddtolbe withiddbest ood
by t hosssopskdf eglinisappendechereta. hat vari ous changes may be nmade and

equi val ents may be substitut-ed without departing fromthe true spirit and
scope o¥@aM%e invention. In addition, many nodifications 15 e/ be made to
adap®® Clpimsipthe fgllowing Gontracting Biates ; AT, BF CHH RFs i iGBn ITobl WANLeSE pr ocess step
or—step to the objective, rit and scope of the present -invention. All
sch no |fﬁ?95‘??”8ﬂ§ep£ffﬂ"‘?drﬂyé'??d8'5‘“{ao be within the scope of the clains
appended hereto. Cains 20 Clains for the following Contracting States: AT,
BF, , DF, FR. GB, IT, Lp-zZLU, NL,cHSE 1. A_conpound represented by the

formiul a: 25 [err] : i% hydriggen or -C(Mre Ris [err]
Or BN O Lo L ORG SITH ceptabl e salt

al kyl (i ncl udi ng cy
thereof. 2. The cog Oaim1l wherein Z is ﬁ&dr&be

30

wherein:
35 Z is hydrogen or -C{O)R,
where R is Cy.g alkyl (including cycloalkyl) or aryl;
or a pharmacsutically acceptable salt thersof.
2. The compound of Claim 1 wherein Z is hydrogen.
40
./ 3 The compound of Claim 1 where R is Cy.5 alkyl.
4. The compound of Claim 3 wherein Z is -C(O)CHa.
45 5. The compound of Claim 3 wherein Z is -C(Q)CH2CHs.
6. The compound of Claim 3 wherein Z is -C(O)C{CHa)s.
7. The compound of Claim 1 wherein Z is -C(Q)CsHs.
50 :
8. The hydrochloride salt of the compound of any one of the preceding claims.
9. The sulfate salt of the compound of any one of claims 1 to 7.

s5 10. The bisulfate salt of the compound of any one of claims 1 to 7.

11. A pharmaceutical composiiion comprising a pharmaceutically acceptable non-toxic excipient and a
therapeutically effective amount of a compound of any one of the preceding claims.

18



3« The compound of Claim1l where Ris [err] alkyl. 4. T

3 wherein Zis [err] 45 5. The corrpound of C|a|m3 wher ei [ Sard

The conpound of O aim3 wherein Z is FRP2p1 713 Be Coﬁpounﬂ!@!ﬂﬁluﬁi'Ub
erein Zis [err] 50 8. The hydrochl oride salt of the co

of the pr eceqh_ngc&,l,&grggso{_ﬁ@,%,l Su,a?rhgt{tgtigﬁ m%c wisfl8sOoMpound of any one of

clains 1 to 7. 55 1 e salt e compound of any one of

claims 1 to 4a, fhb usé oPhREERGRIF afmPhne P BRIAS 1lth Q@InQRéTPer ngoiaa m tfor treating
phar maceut i Cal | B! dlabdSs NAfbiralbh-aieoke b5l e Ul Ynouma
ef fecti ve amuninmnads immemm@gund of any one of the pr ece ng ¢l al ms éh 'IgB

0 281 713 B1 mce. Rats were given single oral doses of O (vehicle
control), 1294. RpOcesSDthe brepdldlion GoMpouhdiat E@mbla @ONPound/ kg body wei ght,
foll owed by a 2 week observation period. Deaths attributed to the test
conmpounds occurred for all animals at 100 ng/kg, and for all females and

3/6 mal es rat 500 ny/kg. Z 5 cli sigps included r coat,
raI ose of
%d%%téfq /kg in

inactivity, and urogenitay_st
the test conpound in rat, '

mal es between 250 and 508 females. In mce, single ora doses of 0
(vehicle control), 500, 1000, 4000 ng of the test conpound/ kg
body wei gHf resulted in death g y for 1 high-dose fermale. The principal
cMnical observation was rough 1 coat The acute nedian |ethal oral dose
of the test conpound in mce was estimated to be greater than 4000 ny/kg.
Wil e the preselmm%nventlon has been described with reference to the

speC| fic ggrbodlirgn dgoggﬁ % it should be undérstood by those skilled in
&

t art that vajy % Iryqd equi val ents nmay be substituted
out depart'ongp arnnépe aa fa éaft'&regpﬂhi&c&mg e the 1nvention. n

add| tion, many éog{a&m apt a particul ar

situation, rrateri a corrp05|t| on of matter process step or steps, to the

obj ectiveg spirit and scope of the present invention. Al such

nodi fi cations are Intended to be githi nfd+he scopel-l?f t he cl ai ns appended

hereto. Claims 20 Clains for the Nollowkn ont r i ng ates AT, BF, CH,

DF, FR GB, IT, LI, LU NL, SE; ' Qe

[err] wherein: 35 Z i s hydroog OR where Ris [err] alkyl

(i ncluding cycloal kyl) or aryl; o 3 tically acceptable salt

thereof. 2. The conpound of Cdaiml V\/n in Z3s hydrogen. 40 3. The

curfpound of Claiml1l where Ris [err] al . 4. The conpound of Claim3

wherein Z is [err]

.Ry the fornula:

35 wherein Z is as defined above and X is halogen, with morpholinoethanol to form a compound of
formula A; or
b) reacting a compound of the formuia

S’ 40

45

wherein Z is as defined above with morpholinosthano! and a carbodiimide to form a compound of

50 formula A; or

' c) reacting a compound of formula A wherein Z is hydrogen with an acyl halide or acyl anhydride in

the presence of a base to form a compound of formula A wherein Z is -C(O)R; or
d) reacting a compound of formula A wherein Z is -C(O)R with a base or an amine to form a
compound of formula A wherein Z is hydrogen; or

§5 e) converting a compound of formula A to a pharmaceutically acceptable acid addition salt of a
compound of formula A; or
f) converting a pharmaceutically acceptable acid addition salt of a compound of formula A to the
corresponding free compound of formula A; or
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45 5. The conmpound of Caim3 wherein Zis [err] 6. T i m 3
wherein Z is [err] 7. The conpound of Caim 1 wherei nmg ﬂ“ﬂmm The
hydrochl ori de salt aof the conpoungpd 28113@ee of the

-The sulfate salt of the conmpound of any one of clains 1 to 7. 55 10. The

bi sulfate salt of the compound of any one of clains 1 to 7. 11. A

phar maceut i cab) ewvgiingi ang pharweanepicallyi asceptable rasidraddiien $ail of laycompaiwg tof foimaula A to
non-t oxi ¢ exc ppethenphamedevticalli aqcegiablet dcid atidionsplf of @atcompoupgrefifermula; &f conpound of
any one of thB fanegingianepmppyd e fomga A wipmingZ g C(91R3o @othep compasrshpfdormaiadt
any one of c| &hesein 4 is-6( 'ﬂ)blf%?arfﬂﬁﬁﬁi‘,’wg? cal use. 13 The use of a conpound
of any %ne of clains 1 to In the preparation of a nedi canent for

treating S8im 'ﬂ?ﬁﬂﬁ@'ﬁf"?@%@?ﬂ"ﬂﬁ?&?ﬁrﬁ%ﬁ? di seases, psoriatic diseases,
tunmours, yiruses, and rheu arthritis in mammals. 14. A process
for the pleftF¥erede fap %%WH%\H%&%“P&P"‘MW‘A% [err] 15 wherein: 20 Zis
hydroggn or -C(OR where Ris [err] alkyl (including cycloalkyl) or aryl;
or a phar maceuti cal |l y ,accepiQaddl e sal tcH hereof , which conprises a) reacting

a conpound of the fori§ { erel nzZls a fined above
and X Is hal ogen, Wlt SO0 08N 2ANe 0 Lm_gHCQ,@ppu of Zf ormul a - A;
or b) reacting a conmfQund 0®theforrmla[err] wher 2 i} ay defined

above w th norphol i noetkdane . carbedlimde to form a conpound of 50
fetnula A; or c) reacting alco gglﬁd of fornmula A wherein Z is hydrogen
with an acyl halide or acyl CH hydride in the presence of a base to forma
conpound of formula A wherein Zis -C(OR or d) reacting a conpound of
formJIa A wherein Zis -C(ORwth a base or an anine to forma conmpound of
rmul @ A whwbereinn Z i s hydrogen; or 55 e) converting a conmpound of
f | a A t &iahydlegemerce@B.cal | y acceptable acid addition salt of a conpound
of fornul a AhergR i§ §scativil(neludingryelogitthprandieut i cal | y acceptabl e aci d addition

salt of a conpohamrceticdly peegptabiesait therepewhieh ¢ompfirsadi ng free conpound of
formul a A; or ) reacting a compound of the formula

25

a0
CH.J.
a5 ‘
wherein Z is as defined above and X is halogen, with morpholinosthanocl to form a compound of
formula A; or
b) reacting a compound of the formula
" 4w
\)\/\&-OH
0 .
45
00&.5
CH3
§0 wherein Z is as defined above with morpholinosthanol and a carbodiimide to form a compound of

formula A; or

¢) reacting a compound of formula A wherein Z is hydrogen with an acy! halide or acyl anhydride in

the presence of a base to form a compound of formula A wherein Z is -C(O)R; or

d) reacting a compound of formula A wherein Z is -C(O)R with a base or an amine to form a
56 compound of formula A wherein Z is hydrogen; or

o) converting a compound of formula A to a pharmaceutically acceptable acid addition salt of a

compound of formula A; or

f) converting a pharmaceutically acceptable acid addition salt of a compound of formula A to the

20



EP 0 281 713 B 1 g) converting one phar maceutlcall

addition salt of a conpound of fornula A to anot her phar
acceptabl e acid addit.ion salt of a c&fbIF18BY or mJI a HﬁMBm}c‘iﬁH m ng

a conmpound of forrmula A wherein Zis -C(OR to anot her. or+rul a
Av\,herelnzls-(giﬁ ester toetrelrjI change 5 Clainms for the
follow ng Contra % or he pre

nepha c’ 4c pa 3 ] o? E{: ormula A to -
conpounds of For %3?6%3 hm a'?" 5& m aﬁéfé '1('-3?

. uh glly acé ) ac: mpound 0
[err] alkyl (inc n Y2 o Y(nx o?fo ul A relh Z I(| Fﬂ@ ‘Eé’rgﬁé?d of formula A
accept abl e sal t reacti d a corrpoun

formula 25 [err] esr'e |s as %e?é ‘above and X is hal ogen, vmth

mor phol i noetﬂaﬁ%pioeeséeéc%a wmumﬂerahzf@mbbw or b) reacting a
- conmpound of the formula 40 err| wherein Z is as defined above

~wi th norphol 3nqggp@&gga@g@;n?m,{aqdﬁhgrghqec,t_gaﬁﬂrm a conpound of formula A
or c) reagjing a conpound of fornmula A wherein Z is hydrogen with an acyl

~halide or acyl Taepiedss aording t@aif BaBEEIAZ iOic(@CRase to forma compound of

. fornula A wherein Zis -C(OR, or d) reacting a conpound of formula A

cwherein Z i s6.- Gh&pidcass adeording &SGiain B whereia Ziis1€(Q)OHI0bk.m a 55 conpound of

. formula A wherein Z is hydrogen; or e) converting a conpound of formula A

- to a phar nacutlihe alokags accordipg ttfflaim §whefeindds {(@ACHaL-t. of a conpound of

forhula A or f ) converting a pharmaceutically acceptable acid addition

“salt of a cofrpdhmaroesss pesereing i Gheim & wherein Zds -COXESEr espondi ng free conpound of

formula A, or converting one pharnmaceutically acceptable acid addjtion
sal t of a cofmpdhmaroesss aserding tp any ?fdhed?‘i‘i?PﬁEQ °'%ﬁPMEB%|“&%PQW“%%EﬁW@ aci d
addition &alt of a corTBcound of formula convert a conpound of
folNtl a A whr dPPPrECese accprdipg 19 dalinsSig ¢ P{b‘?hiﬁl) ?jsanSFf"Ef aAb

Vc\]hg:’ﬁ]l 2 \%vhlefel Lroges%ac&or%i?\é c?a\lgn Eﬁesln%ch%eqb?sulfée saE |snpr9c OC%SS according to

rocess accor aiml where R

is [err] | kyl e et sSh rla.?arJtSﬁBﬂ
5. The pro%e?s/ e %Qeﬁ ng t 09,3355 %ﬁpf%% ern O?gg[@%ég?aglég 8 ;ﬁhe proc'ess 2
according to Clal Wnerean|s [err]

12. The use according to claim 11 in the preparation of a medicament for the treatment of autoimmune

diseases, inflammatory diseases, psoriatic diseases, tumours, viruses or rheumatoid arthritis in mam-
30 mals.

edl Revendications
Revendication pour les Etats contractants suivants : AT, BE, CH, DE, FR, GB, IT, L, LU, NL, SE

as 1. Composé représents par la formule :

~0-CH,,~CH_-N b
2 2\ /

N 40
45
dans laquelle :
Z  représente I'hydrogéne ou un groupe -C{O)R, dans lequel R represente un groupe alkyle en
C1 a Cs (y compris cyclo-alkyle) ou aryle ;
50 ou un de ses sels pharmaceutiquement acceptables.

2. Composé suivant la revendication 1, dans lequel Z représente I'hydrogéne.

3. Composé suivant la revendication 1, dans lequel R représente un groupe alkyle en G a Cs.
56

4, Composé suivant la revendication 3, dans lequel Z représente un groupe -C(O)CHs.

5. Composé suivant la revendication 3, dans lequel Z représente un groupe -C(0)CH2CHa.
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7, The process according.to Caim1l wherein Zis [err]
according to any of the preceding clains in which the H!mazlj ﬂlt
ate

produced 20 9. The process accordep®ds MAs&EINs 1 to 7

salt is produced. 10. The process according to clains 1 to 7 in which the
bisulfate salt is produced. 25 11. The use of a conpound as prepared by .
any one of6:t Iﬁ?emanée@mHg raypngication Byrransequel Zigarésentean geiperCHRYEICElment . 12. The
use according to claim1l in the preparation of a nmedicanent for the
treatment Bf Cameess vivantia cvendigation 1. daps lpquelFateprégenieiug erpyess C(QISdki at i ¢

di seases, tunours, viruses or rheumatoid arthritis in mam so mal s.
Revend| éat?‘oﬁémﬂﬂfﬁﬁﬂi‘ E%Wi?r?“'ﬁﬂ\&runf’ guplaopaye desgyAnflisatipngrecédaneiant s AT, BE,

?0_' DE, F gBlfate dv’ compésé survan”‘ﬁne que Sn%ueldescr:glgpdo Sat?ong ?gr £S en;4 paCI_l|2aCL(2)r &ul)e
CH 3 45 d

- . d
eqvel ?@SP@@ tJ@%wpﬁPSﬂroas Wi Pkgle & f%@aﬁaygiéﬁr??’ﬁ?ﬁr ook & o

aryl e; 11, Co.% {40n a% tig o%mB R BCRYSib NGB u% ant el
sui vant l arg & ue| SRY%0n vy %ﬁl dications
Conpose sui vin, Jeve oIS f ans «gque repr sente un grou

al kyle en C1 CG 56 4, Corrpose suivant |a revendication 3, dans |equel Z
represepy 51ﬂ%oﬂﬁ&blﬁﬁvah%gﬁbﬁonqﬁe deg(?m&ﬁﬁho%”l‘ﬁaﬁta .Lsagmxﬁﬁdm@fel on 3, dans
| eguel Z represente un groupe -C(O CH Conpose suivant |a
revendi cat {30 Wiiatiol @& coifigtde buivint IRRS @ﬁraarqee Héb .greraaiaaronsG( Or6aadslig frépafation d'un
Conposa sul Vvaigticdnsent daétis Gl Gaitemert dé makl@iesSautodGimahes Lo midlidias Mfdntmatdires) [de WaRdies
-C(O) CO6Hs. ‘psoriasiquéd) lde iumpals,ads enatidie<d vifue sed' & thiite eunatotdel nl&z@aehmnﬁm. des
revendi emt i ons prec6dentes. 9. Sulfate du conpose suivant |'une quel conque
deMevenm%m@ésiebreﬁaritronﬂé)corﬁrosssldémrreulda conr pose suivant |'une
quel'conque des revendications 1 & 7. 70 11. Conposition pharnmaceuti que
conprenant un excipient non §oxique, Ehar nmaceuti quement acceptable, et une

quantite therapeutiqueent effrcace d,ud conpdbe suivant I’ uel conque
des rev&ndications prede s - IPOSH. S Me
i sage phar rm Zoeutz ghe. A3.

quel conque des revendi
une guel conque des revendications 1 a 10

Utillsation d un conpose |
dans la preparation d' un nmedfCanBRtisdestine au traitenment de mal adies

aut o- Iny&unes de nul adi es i ngljamat or res, de nal adi es psorl asi ques, de
tureur s, de maladies a virus ef d' arthrrte rhumat otl e chez des manmi f bres.
20— 14. Proc~de de preparation de corrposes de formule A 25

dans laquelle :
Z  représente I'hydrogéne ou un groupe -C(O)R dans lequel R représente un groupe alkyle en
35 Cy a Cs (y compris cyclo-alkyle) ou aryle ;

ou d'un de leurs sels pharmaceutiquement acceptables, qui consiste
a) & faire réagir un composé de formule

dans laquelle Z répond & la définition précitée et X représente un halogéne, avec {e morpholino-
50 éthanol pour former un composé de formule A ; ou
b) & faire réagir un composé de formule
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< JV- VC~~~~~=~-0- CH 2- CH, 2- N3 30~~~~~~~~~

“CH f dans | aquel l e: Z represente | I;(dro bne_ou un gr
i equel R represente.un groupe al kyle 713 B1 a‘mmm“m
-cycl o-al kyle) ou aryle; ou d un de Ieurs sel s pharmaceu

acceptables, qui consiste a) a faire reagir un conpose de formule >40

(- CH4- CHC H3 dans | aquel | @<Z repondcH.. | |a efinition precitee
et X represente un hal ogene, ave %0 et hanol pour
former un conpose de fornule A, gu el reszeag w.e@Hpose de formul e
55.22 8 -OH~~-0-W ~~C @ a 10 dans laquelle Z repond A la
ddflnitlon preclte avec | e norphQlitr: Hrl et un carbodi |l m de pour
former un conpose de formule A, ou c) JA fal redreagir un conpose de formule
A dans laquelle Z represente |'hydrog avec un hal og~nure d'acyl e ou
anhydride d' acyle en presence d' une bas€ pour forner un conpose de 1t
formul e Aedans | aquelle Z represente un groups -C(OR ; ou d) Afaire
reagir un conposfngdiequeiier Zipend/d Balétiniton gréeitse aved Ie eprphdiediétitanciret git oarpaiimidé EhuR
avec une base ouormpeunaoinpesé gotormileok n@r un conpose de fornmul e A dans :

| aquel | e Z repr &3 anfaite Féabiy din ogmpaesé dsufomjuleAAt daps dlqualles? représentarPnysiogéie avec un
formul e A en un helegéngre trgyle jow enkydiidsi dlacyloheir préssacst ¢'unechass pou? Jormer un composé de
accept abl'® d' un ‘@BHPAsiBnsfeaueligrdfaprésepte un gigure)-CIOR rensf or mer un eel

H-addi tion d' acidi@ 1384949k LR CARERFRIRIMuIec: €49 Jagyelle & ERISseRAHD SroupRe- AR fRcena
en | e conpose | {PB3PUHUIP PRSP BOIH Fner Y8 cPMRase P fommule dags laguelip Z 1erésenip fhydioodne):
d' addition d' aC|eg% %Pmaceutl

en un au'(cfg efsel 'f“8bo‘;"&‘|m g:“fge nh r?ﬁ%ﬁ E??,bl eﬁﬂgﬁ?d % grmacqyﬂ%emen’%
compose B[O st o ngéeenqjsmenvgccgm 035 c%s, Qb

I ]
dang laquelle Z r an sel.d 0se ge rgrnure

A dans | aquelle fo Qf&?ﬁgﬁ %%égde %u%@m éaé’&r%om% géetfef
Revendi cat | ons FAOéhrun dufte @Q&dltﬁﬁ'ata&a&ﬂﬁnh%eu% ATl a%ce%bg%%n d"" 8e

pr dpar atign de @gnposes de fornmule A -Z ~ ~~~~~~~~~~~~~~ 3 ~~La c~2-¢

H2- h) & transformer un composé de formule A dans laquelle Z représente un groupe -C(O)R en un autre
composé de formule A dans laquelle Z représente un groupe -C(O)R par échange ester-ester.

Revendications pour les Etats contractants suivants : ES, GR

30
. 1. Procédé de préparation de composés de formule A
A _“._;‘
35 - -N b
-0 CHZ CHZ
N 40
dans laquelle :
Z  représente I'hydrogéne ou un groupe -C{O)R, dans lequel R représente un groupe alkyle en
48 C1 4 Gg (v compris cyclo-alkyls) ou aryle ;

ou d'un de leurs sels pharmaceutiquement acceptables, qui consiste
a) 4 falre réagir un composé de formule

50

55
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40 CHa dans laquelle: Z repres
‘ou un group. -(OR dans | oquel R represente un groupe @‘@ﬂ‘ “‘r ‘m

C A C6 (y conpris cyclo-alkyle) okPLr3gig13@l d' un de Ie
.phar maceut i quenment acceptabl es, qui consi sts a) a fahre reag| r un corrposd

de formul e 50 '
_-OCH CH3 23 da“sd%“l?,“elzaffﬂ?ﬂdl %‘aziéﬁ'l'}ﬁb ﬁffc'&e[eé Xdé?’???f“?l"ﬂr\‘a'ﬂ@é& "@‘e"’e'f'°“9!'°""°'

represente un ﬁ& fformey uit #1# A% 6t hanol pour fornmer un conpos4
de fornule A 8 "Ragir4n cam conpose de fornmule (3Z C CH 3
a CH' |5 daans | aquelle Z rdpond a la ddfinition precitee avec le
mor phol i*no- et hanol et un carbodi i mi dg..pour fopger un conpose de fornule A
ou c) &falre reagir un conpos® de frrmlb A ﬁs Iaq |le Z represente

| " hydr ogene avec un hal ogénure M e en presence

d' une base pour forner un congbse (d rrrul e A dans laquelle Z represente
un groupgg -C(OR; ou 20 Q agir un conpos6 de fornmule A
.dans laquelle Z represente un groupe -C(E)g: avec une base ou une am ne pour
former un conpose de formul e A dans Caguel le Z represente |'hydrogbne; ou
e) a transfornmer un conpos6 de fornule”™A en un sel d' addlon d' acide

phar maceuti quenent acceptable d'un conpose de fornule A, ou 2z f) a
t ransf onsrer undaneliagdétiadiispdndra il définiticlepriditds am@e GLinorphotimstiandl @E ap tatididiimids poar
coupose de for forhe whcawnpobéedecfompiesie obi bre correspondant de fornmule A ; ou g)
A transformer onadete dagiddi rorpesdl'dadoriele phanralagueile quenmsenteativapyimb| aveadunin
conpose de for hadgényte dlacimow anhydridg af'acyie @ol dirdsrise diing diaste pquh dermercen) composs et
accept abl e d' uferedaddans laguelie greprdsenterun greppg SOR0u h) A transfornmer un
conpose e forﬁiﬁ@'rwéaeh@¢°atqa@|qeéormulpéwee%@meaeamengqsm un grepre)-RIQUR aypg une
au{re conpose 8'°PBUMRAENPPYRRENST Uy ERINCYE de fpreyleddant B amcﬁa@te weménﬁar

echange ester-é'é er 2. Proced6 suivant |a revendication 1, dans |equel
repr6sente | e’ n ?mHﬁF%E?;a%m%#\/awnﬁa' Fé%'ﬁﬂld@&'f’?@ﬂa"l‘a H‘gﬁg"‘e"t
| equel R repre

revendi &ati on

suivant la rev

sg’ép 5@1 aé’“?;ﬁ“" TR eceRe g e e
%Pun sel

p Bﬁqﬁfrﬁé?ﬁ gjf?., ré’&hpc% %ﬁl%&y&-

40 6. Procede }
groupe -C(O C( L’r ocede swe even feogﬁhe‘?AZ
represenje un W%&ormgﬁﬂ “ﬁoﬁnﬁeAB e%% ﬁtel; E‘peqé Fr 6 \GH o
revendi cat i onsc&,l;pe,gée oA S Rque ! ee,te @ e, hanBé Jokter, 9.
Proced6 suivant |es revendications 7, ans oque 'e sulTate est

produit. 2 Procédé suivant ia revendication 1, dans quuel Z représente I'hydrogéne.
35 3. Procédé suivant la revendication 1, dans lequel R représente un groupe alkyle en Cs & Cs.
4. Procédé suivant la revendication 3, dans lequel Z représente un groupe -C(Q)CHa.
5. Procédé suivant [a revendication 3, dans lequel Z représente un groupe -C(O)CHa2CHa.
6. Procédé suivant la revendication 3, dans lequel Z représente un groupe ~G(O)C(CHa)a.
7. Procédé suivant la revehdicaﬁon 1, dans lequsl Z représente un groupe -C(O)CeHs.

45 8. Procédé suivant F'une quelconque des revendications précédentes, dans lequel le chiorhydrate est
produit.

9. Procédé suivant les revendications 1 & 7, dans lequel le sulfate est produit.
50 10. Procédé suivant les revendications 1 & 7, dans lequel le bisuifate est produit.

. 11. Utilisation d'un composé, tel qu'il est obtenu suivant 'une queiconque des revendications précédentes,
dans la préparation d'un médicament.

56 12. Utilisation suivant la revendication 11 dans la préparation d'un médicament destiné au traitement de

maladies auto-immunes, de maladies inflammatoires, de maladies psoriasiques, de tumeurs, de
maladies & virus ou d'arthrite rhumatoide chez des mammiféres.
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sp 10. Procede suivant )Jes revendications | & 7, dans_lequel—te—bisulfate
est produit. 11. Utilisafton d' un conpos6, tel qu’il est obt

| " une quel conque des revendi cati ons pEPOdRS¢m1EB1 dans | ﬁﬂg“‘ﬂ‘mﬂﬂ“\
medi cament. 55 12. Utilisatfon suivant | revendl cation

preparation d' un nedi canent destine au traltenent de nal ad| es aut o | nmunes,
de nml adi es iRatantanperiiehd es, . de nal adi es psori asi ques, de tuneurs,

nal adi es a viRetentangpriichy Wnfolgends Vierireqsst “éﬁ'ézBEdgg' O FR- 58 {7y Hell, "2?455

Pat ent anspr Uche Pat ent anstpr Uche fUr foeﬂ%ende Vertragsstaaten AT, BE, CH,
DE, FR GB, I, Vewbindung. diq darggptoll ist qch M5, die dargestellt ist durch die

Fortrel : 5 %0
OCl1ll zCH2C-NzC CH~~~~0C -C CH3 g5z wori n:C& Wasserstoff oder -C(OR |et,
hlieflillch Cyc odl kyI) oder Aryl isty er ein

worin R C, -r-AKkyl (ei '\

phar mazeuti sch annehnbar ej n.@mwg.maﬁ-hNAnsp uch 1,
worin Z V\a%serstoff i st g8 b@d ng nach Anspruch 1 o_/5- Al kyI
ist. 4. Verbindung nach worin Z -C(OCHs ist. 25 5. Verbi ndung
i RCHst . 6. Verbindung nach Anspruch 3,
worin Z -C(O C(CHa)s ist. 30 TCH.Ver bi ndung nach Anspruch 1, worin Z
-C(OCs Hs ist. . Das Hydrochl oritt- Sal z der Verbi ndung nach irgendei nem der
vorangehengen AnsprUche. 9. Des Sul fat-Sakz der Verbindung nach irgendei nem
dé+’ Ansprlche |Iwhins 7. 35 10. Das Bisulfat-Salz der Verbindung nach

i rgendei nem der Anspmdedesstolf oérSC(O)R idtl worlR et hEalkyl (dinschileBlichuGyaiarien) Sdér Ayt it

unf assend el nenodshain prardadsitiscihanashmblmbSatedayomi cht -t oxi schen Hi | fsstof f und
ei ne therapeutisch wirksane Menge el ner Verbi ndung nach | rgendei nem der

vor angehenze 49 Verbindiog nighdwsrBechd. woti@ Z Wasseitafideing nach i r gendei nem der
Ansprlche 1 bis 10 zur pharmazeutischen Verwendung. 13. Verwendung el ner
Ver bi ndung ndi hVerbigdund spghdsrish 1 vEip R treA 8t s 10 be! der Herstel l ung

el nes 45 Medi kanment s zur Behandl ung von Aut ol mmunkr ankhei t en,

ent zOndl i cherf- KVefARHDO NasH A“ﬁ%‘éﬂ‘aa"\’qﬂgghg (@G &tk hei t en, Tunmoren, Viren und

rheumat odd® Arthritis bel rn.. 14, \ hren zur Herstel ung von
Ver bi ndungen HeeEBAya nag Aﬁ@"%cg% warin -C(O)(ﬁ-k%ﬁ ~~~~~~ 7 CcH3

-HCH 55~~~~~6~~Vgrbmdung nachcﬂ_'spruch 3, worin Z -C{Q)G(CHa)s ist.
30 7. Verbindung nach Anspruch 1, worin Z -C{O)CgHs ist.
S~ 8. Das Hydrochlorid-Salz der Verbindung nach irgendeinem der vorangehenden Anspriiche.

9. Das Sulfat-Salz der Verbindung nach irgendeinem der Anspriiche 1 bis 7.
35
10. Das Bisulfat-Salz der Verbindung nach irgendeinem der Ansprliche 1 bis 7.
11. Pharmazeutische Zusammensetzung, umfassend einen pharmazeutisch annehmbaren, nicht-toxischen
: . Hilfsstoff und eine therapeutisch wirksame Menge einer Verbindung nach irgendsinem der vorangehen-
N 40 den Anspriiche.
12. Verbindung nach irgendeinem der Ansprliche 1 bis 10 zur pharmazeutischen Verwendung.
13. Verwendung einer Verbindung nach irgendeinem der Anspriiche 1 bis 10 bei der Herstellung eines
45 Medikaments zur Behandlung von Autoimmunkrankheiten, entziindlichen Krankheiten, psoriatischen
Krankheiten, Tumoren, Viren und rheumatoider Arthritis bei Séugern.
14. Verfahren zur Herstellung von Verbindungen der Formel A

50
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“ 6- Al kyl

25 - EP 0 281 713 B13 worh: Z Wasserstoff oder -
M\Mel ner

(einschliefl 3ch Cycl oal kyl ) oder Ar% i st oder
phar mazeut i sch annehnbaren Sal zes 0381 Ti® 1ssend “\\ %‘\
.Ver bi ndung der

Fornel 6 O a-z 3 worin Z

‘Wi e oben defini ert ist und X Hal ogen ist, mt I\/brphol [ noet hanol . um ei ne

ver bi ndung devf " Orvqgslseréo% oder -&(&ﬁ ist, w%deﬁ -A(ikyF (emrrﬁlle}slﬁ:ﬁ%ycq?ﬂyﬁ oc}/ ?thg)/ ndung

“der For nel

Mor phol i poet hanﬁggd'g"é a:e;::h X‘% que §,"%V8'é#’i"“’ase°f'|m ert ist, mt

I 'nem dm um ei ne Ver bi ndung der Fornmel A zu

bi | den; oder c¢) das Unsetzen ei ner Verbindung der Fornmel A worin Z

Wasser st of f
ei ner Base,

oder 35

i st, m tyei ner
_bilden, worln Z Wasserstoff ist\o0
der Fornel A in ein pharmazeutisch anhehnbar®s Siureaddi- tionssalz el ner

-Ver bi ndung der

ist, mt einem Acylfal oge@+d oder @Hyl anhy
um W ne Verbi ndung ®er Fg rrel
d) das Unsetzen ey/ne , BIX A, worin Z - C(O)R

id In Gegenwart
rin Z-C(ORist;

A zu bf Id-n

Base odor el nen¥ el ne Verb| ndung der Fornmel A zu

Qoer f (hren ei ner Verbi ndung

Formal A; oder t) das %rf~hren ei nes pharnmazouti sch

annehnbar en Saur eaddi ti onssal zes el ner Verbi ndung der 40 Formel A in
di.e entgprechende frel e Verbindung der Fornel A; oder g) das CberfUhren
el_pes phar maz e wefins Elwieaphon vefiniartdst uBd X idaiaden st otdMamphelingethdnale pm \sineerbingung drer

Fornmel A in ei ifomebépwbilden

Ver bi ndung der bFéasiigisetzen einge Verpindupgder E@ek Uhren it ner Ver bi ndung der Fornr |
A wrin Z -C(ORist, in eine andere Verbi ndung 45 der Fornmel A,
worin Z2C(OR ist, durch Est er - Aust gugch. Patgnt ansprUche fUr fol gende

Ve(t ragsst aat en: ES GR 1. Verf@ahrenyzur
Fornmel A 50 55 26 z> H

25

35

45

50

58

Her st el¥ ung v@n Ver bi ndungen der

-0H

0
OCH

CH;

worin Z wie oben definiert ist, mit Morpholinoethanol und einem Carbodiimid, um sine Verbindung
der Formel A zu bilden; oder

¢) das Umsetzen einsr Verbindung der Formel A, worin Z Wasserstoff ist, mit einem Acylhalogenid
oder Acylanhydrid in Gegenwart einer Base, um &ine Verbindung der Formel A zu bilden, worin Z
-C(O)R ist; oder

d) das Umsetzen einer Verbindung der Formel A, worin Z -C{(O)R ist, mit einer Base oder einem
Amin, um eine Verbindung der Formel A zu bilden, worin Z Wasserstoff ist; oder

@) das Uberfilhren einer Verbindung der Forme!l A in ein pharmazeutisch annehmbares Sdureaddi-
tionssalz einer Verbindung der Formel A; oder

f) das Uberflihren eines pharmazeutisch annehmbaren SHureadditionssalzes einer Verbindung der
Formel A in die entsprechende freie Verbindung der Formel A; oder

g) das Uberfiitren eines pharmazeutisch annehmbaren Siureadditionssalzes einer Verbindung der
Formel A in ein anderes pharmazeutisch annehmbares SHureadditionssalz einer Verbindung der
Formel A; oder

h) das Oberfiihren -einer Verbindung der Formel A, worin Z -C(O)R ist, in eine andere Verbindung
der Formel A, worin Z -C(O)R ist, durch Ester-Austausch.

Patentanspriiche fiir folgende Vertragsstaaten : ES, GR

Verfahren zur Herstellung von Verbindungen der Formel A
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1, Worin R Cl1 s-MAKyl ist.

2. Verfahren nach Anspruch 1,
3. Verfahren nach Anspruch
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worin Z wie oben definiert ist und X Halogen ist, mit Morpholinosthanol, um eine Verbindung der
Formel A zu bilden; oder
b) das Umsetzen einer Verbindung der Formel

3\ I ..\j&{}\/\ﬁ-on

acH

0

3

CH3

worin Z wie oben definiert ist, mit Morpholinoethanol und einem Carbodiimid, um eine Verbindung
der Formel A zu bilden; oder

c) das Umsetzen einer Verbindung der Formel A, worin Z Wasserstoff ist, mit einem Acylhalogenid
oder Acylanhydrid in Gegenwart siner Base, um eine Verbindung der Formel A zu bliden, worin 2

~C(O)R ist; oder

d) das Umsetzen einer Verbindung der Formel A, worin Z -C(O)R ist, mit einer Base oder einem
Amin, um eine Verbindung der Formel A zu bilden, worin Z Wasserstoff ist; oder

) das Uberfiihren einer Verbindung der Formel A in ein pharmazeutisch annehmbares S3ureaddi- .
tionssalz siner Verbindung der Formel A; oder

f) das Uberfiihren eines pharmazeutisch annehmbaren S#ureadditionssalzes einer Verbindung der
Formel A in die entsprechende freie Verbindung der Formel A; oder

g) das Uberflihren eines pharmazeutisch annehmbaren SHureadditionssalzes einer Verbindung der
Formel A in ein anderes pharmazeutisch annehmbares S&ureadditionssalz einer Verbindung der
Formel A; oder

h) das Uberfilhren einer Verbindung der Formel A, worin Z -C(O)R ist, in eine andere Verbindung
der Formel A, worin Z -C(O)R ist, durch Ester-Austausch.

2. Verfahren nach Anspruch 1, worin Z Wasserstoff ist.
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8. Verfahren nach irgendei nerm der vorangehenden Anspri che worin das
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6.

7.
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9.

10.

",

12.

S~ugem 25 30 35 40 45 50 65 28
Verfahren nach Anspruch 3, worin Z -G{O)C(CGHs)s ist.

Verfahren nach Anspruch 1, worin Z -C(O)CsHs ist.

Verfahren nach irgendeinem der vorangehenden Anspriiche, worin das Hydrochlorid-Salz hergestelit
wird.

Verfahren nach irgendeinem der Anspriiche 1 bis 7, worin das Sulfat-Salz hergestellt wird.
_ £y
Verfahren nach irgendeinem der Anspriiche 1 bis 7, worig:;‘{a‘.'s Bisulfat-Salz hergestellt wird.

Verwendung einer Verbindung, wie sie nach irgendeinem der vorangehenden Ansprilche hergestelit
worden ist, bei der Herstellung sines Medikaments.

Verwendung nach Anspruch 11 bei der Herstellung eines Medikaments zur Behandiung von Autoim-
munkrankheiten, entzlindlichen Krankheiten, psoriatischen Krankheiten, Tumoren, Viren oder rheumatoi-
der Arthritis bei S8ugern.



