; €3epBYp?VWWX. j XRYBYTY~&21 AUG 2002 WO 99/i 8865 PCT/ SEQ9/00.it5 NEW
COVWPOL~DS Field of the Invention *cooooz* The invention provides héviUG 2001
¥ conpounds, wiPRtkidscal Iy novel trisul phides and salts thereo;h@ﬁ@ﬁﬁ%es for
their preparation, conpositions containing themand nethods tor their use.
Background to ‘the Invention N-acetyl-L-cystene is a well known conpound

which is routinely used as a therapeutic agent agai nst chror’WWﬂw’m Ve
pul nonary di seases, particularly chronic bronchitis. The to ”,mﬂwm,on
of the co ] ully clarified but it is considered thatghg
conpound M&@Cﬂ'ﬁ%@%yti c agent or an antioxidant. Reduction of the
degree of exacerbations in patients suffering fromchronic it s has
been reported for N-acetyl L-cysteine. A possible expl anati(J ””mmy ,ﬂMﬂmm

ef fect couheldbfiheliatentibe conpound enhances the host defence I'n

patents (see Bergstrand, H et al J. Free Radic. Biol. Md. 2. "1%%2127, is
1986) . Therye o AR Pvikks Hed LoRIpolBd0 Ep i AGHY WovditA¥RbIHE and salts thereof

N, N - di acetyl cfst?ﬁg (VDMRIAC), oﬁ?oa pét%n%ﬁ%n%ungst[ﬁnu at or assar;se\x}eerg ed by
i t's capaciptyceises frhhdie preparaod, @ompssinishs totitdiyingeheh and methods & thefuse.
Descriprion of the Invention According to the invention there is provided a
conpound of the general formula OO S HO ~S~ ~S OOH (1) ONH HN O R R-
wherein Ryepresents,a,strai ght or branched chain al kyl group containing
from1 to%&_fﬂ%ﬁ the fRemIg hhar maceut i cal |y acceptabl e salt t her eof
and/or an I‘D-Eéér%aﬂ.-cyﬁé}ﬂ'@ is 4 Well fRdwn ZompoundlwhiidlpiZRUAndOuSE sk &8Rerapeunc

PCT/ SE9Q9/ 0041 Preferably R re”rPsents a nethyl, ethyl ] n-propyl, n-butyl,
n- pentyl , agemtegyinit aprdmepohducnveptlyionary-dissayds, partiddeny chronwwdeciius. The

n- dodecyl, n-tridecyl, n-tetradecyl,_n-pentadecyl. n hexadecyl,6 iso-propyl,
1- met hifl pregsifiof agioft %GP?F?m99w§tlﬁ§9b%@y|c?ﬁﬁa=§m’&hwalatdtfcﬂ it Exanpl o8
of phar mcgitilal s 8L EREANIEasah bPaPhnfATRAN AR Gt dihe

i nvention 1 nclude the sodiu pot assi um cal cium magnesi um-or anmoni um
salt or sakhcerisdtion® iropatientsGuffering Homtchdordt fronciitia iy teen sepinted orl N-atane;

et hyl enedi am ne, N, N -di benzyl ethyl enedi am ne, adamFant anam ne

N- benzy| - Z-pYreawe- ¢t pgasibie pevlanatinn Aaritius effeetiogkdps betthn eompotsidienbances the
di et hanol ani | uni Lne, . benet hanj 1 zol e,
0 e A RO ML RSP0 0 Pl S B 15127,

but yl afsi neggky.i et hanol am ne, pyridoxine, nicotineanide, nethyl nicotinate,
argi nine, histidine, norpholine, N-nethylpiperidine, spermne, sperinmndine,
cyst eam neThexpsespunding disdpredeaiirmecty pLpestenendl,N ~diaddtel cystimp GOMNA G cor di ng

to the invention mag 0 tionall}; l?e in the formof a racemc . .
potent immun stmEulator as revealed by its capacity to enhance a contact sensitivity

reaction in mice.

20 Description of the Invention

According to the invention there is provided a compound of the general formula
O O

S
HO 5 \S/\‘/U\ OH
L (D
O YN"H HN\(O

R R
wherein R represents a straight or branched chain alkyl group containing from 1 to 16

carbon atoms, a pharmaceutically acceptable salt thereof and/or an optical isomer thereof.

25



m xture or of the D,D- or L,L- isomer or meso form It is preferably1iAba00@
form of ita,¢99lmb§50rrer. According to the invention there isSpt&pgtdRioss
. provided a’'process for the preparation of a Zo conpound of fornula (1)

whi ch conprises reacting a conpound of formula (Il1) HO O (Il) SH wherein R
is as defined above, with a sul phur tradsferring coupling agent, and,
optionally. reacting the product obtained with a suitable base to obtain a
pharmaceutically acceptable salt, and/or isolating an optical isomer. 25
WD 991 48865 2 1 AUG 2002 PCT/ SE99/ 0041 Suitabl e sul phur ~*~sfenmng ~ouphng
agents usedeicrRbihR rpraials @e@dk&rm{g TrRFOpHeN1oNREM-PERY h Adiekyen-heptyl, n-

N, N -t hio-bis(phthghrrtide | - dibenzi m dazyl sul.phi.de )

hi obt o( | RCZBRET T SarahY e Sid e o MErY hoftaRtr Fagydseshent a

sul phur,  HeQhRcaRisb-prdbi 1 inttRRbRpPN tdrabilPl d8heth BBy PHOT RS AGEOr Sbiig tO
the invention is preferably carried out in a polar Solvent, nore preferably

in a mxture of water and a pol ar organi c solvent. Exanples of suitable

pol ar organic sol vents include n- pro%anol ) tsopropanol, ethanol, buthanol,
acet on,’ t ¥¥aEARfrSPBRBRACETAEY agecdiabis $altp PEcompaunds agcaTdRg (e nvaREen

i sopr Opanc{:r,x?ligge g%:s%%l Ul arlyioe prefer ﬁlﬁgﬁ%@i ox! ﬁl’ﬂgﬁiiug'psa?tfo&%gl%si 9 ()m%it?l§ §Fn(9 Ir f)

I
!

can be car conventt onal ne-conpound ¢ .
can be prefar&dniiedbrafiRhfind! su¥h &Y RAind ey iededidning N X' Aidegsylal s usi ng
met hods known to a person of skill in the art. According to the invention

there is altisdenedemidedadanintanamire) N-embky ebphosildthdamoenpernzsthing, a conpound
of fornmula (1) in association wth _a pharmaceuticall é accept abl e carver
and/ or exc@hnreprocaingcheling digthanglamine SeHURINE ProANg, AeRatEInyRe cdempigelconal | y

f | at . itaple. f i.strati i.nhal ati , f
Loa o e R Eoradng SRadinor]- R T o Bieib e BRAREIACT: | oral I
be tn the &ie{hm&nixfe%yﬁclmml, RicofReamidE nAR nidodRhe! argirdfd BB et .

gel atine capsule or a solution, as appropriate. For tRe preparation of a
t abl et, coadmpdolimd)Netnethylmpdradineg) eparmyre) kerinadmepeteanhirs; cystathing, to a t he
invention is conmbined with a suitable pharmaceutically acceptable carrier
such as | JBeherReamine, PESraziieeal ci um phosphate) microcrystalline cel | ul ose,
pol yvi nyl pvrrol i done, gelatine, cellul ose derivatives, colloidal silicone
di oxi de, talc and/or steanc acid and/or a salt thereof. WD 99/ 48865 4

15 The compound according to the invention may optionally be in the form of a racemic
mixture or of the D,D- or L,L- isomer or meso form. It is preferably in the form of its L,L-

isomer.

According to the invention there is further provided a process for the preparation of a

20 compound of formula (T) which comprises reacting a compound of formula (II)
O

HO SH
0 YNH
R

wherein R is as defined above, with a sulphur transferring coupling agent, and, optionally,

1)

reacting the product obtained with a suitable base to obtain a pharmaceutically acceptable

salt, and/or isolating an optical isomer.



2 ~ au~ 2002 PCT/ SE991 00415 For the preparat”~ ef a solu~on, a co 'I“Aﬁﬁ 2007
according to the invention is conmbined wuh a pharmaceuti cal pyr,g€deR8}abl e
, exci pi ent AW 285at er, saccharose, gl ucose, sorbitol, fructose anJ/or
xylitol. s The pharnmaceutical conposition according to the invention may
optionally further conprise a preservative, stabiliser, viscosity
regul ating agent, emulsifier, sweetening went, colounng agent, flavouring
agent, toniciry regularing agent, buffer and/or an oxidant. It nmay
optionally al so conprise_ another therapeutically active substance. ~o The
i nvent i onSpitahe sdphworrpofsrtie Toophngagants usedinchie prasessasgordege gheanp gntion

conmpounds. w, t vant ggeo properties,for .the tre nt . of di seases,

parti cul aﬂ@“%@&gé@&%ﬁéagﬂlﬁﬁé}b&r ‘BL“HHIE‘ %H@B{%s%’bﬁ’ésé%ﬁ%‘ﬂgaber r ant
i mmune re : i i i N ugh .di seases

i ncl ude c%@gﬁﬁﬁm%ﬁlgn%“r’lf??é%%??lg@%(ﬁ%g{eﬁgﬁgg?iﬁfﬁﬁge%g%bggc#ﬁ:ggger bati ons
has previ aisgpithdlpsidey eported with i mmune response nodifiers such as is

Bi osti m (Radernmecker, M et al. Int. J. Imunopharmac. 10, 913-917, 1988;
Scheffer, J. et al. Arzneim Forsch/Drug Res. 41, 815-820, 1991 ), R bonunyl
and BronchoVaxom (Paupe, J.. Respiration_.5 150-154,. 1991) as well as with
L acet yI1s S RmA HETigP I Gy HOnt DIREETaBly R Bbind PSP VeRpaors.
119-127) :  ; j f ' ol be
OO o i et S R R S L S

NUMEr OUS bexneYp Iventstinludd #-Btapatiolc1sopropendl] éifjanod bathafiols kdenar, at i ng t he

i mmune response in patients with various forns of nalignant diseases

( St evensoitgtraydrofirasEBl/or Setopitgle. Aapixture 9f water/and Sepropanpl M paREddbes i n
Cancer Research, 58: 143-75, 1992; Chen, J. et al., Imunol ogy Today 14:10,
483- 867 1§§%§V“¥or is exanple patients with intracranial tunmours (glionas)
exhi bit a profound decrease in imunity possibly due to a defect in the
secretion of IL-2 as well as the expression of IL-2 receptors in T cells

f r om t hes@hpaédlivnsof(OPASa deonteis cah. beadarridd. out ¥t odrovgytiomati ayethbds. 370 374,
1991). A significant adjuvant effect in imunotherapy of nelanoma and col on
21 AUG 2002 WO 99/ ~886~ PCT/ SE99/ 00415 carci noma has been docunented for

t he i mmunqQstinul ato van e (Van Wauwe. J. and .Janssen., P, A J: Int J.
| munophari compauiobEagl i1t Canlpedenant Rom tarlgeidly Aratiole SEE i Vo or
t r eat ngnt LEeRE S, gr@?m“ Y i cells with IL-2 ex vivo
has cgﬁseﬁtﬁgﬁ% léﬁ‘?%?’éfﬂc?ﬁ 0 ca%?eg&%dﬁoﬁgggbg*é %{A | mmunol ogy Today 9,

58-62, 1988) The malignant di seases for which the conpounds of the nvennon
are expected to have advantageous effects include tumurs of  nmesenchynal

ori gi n suckcariingiodtberinyentionatherers alsaprayifed aRPRBBALCWEHRh COMPYFFNY OHATISING

chondrosarcoma, ost enj c,.sarconm..or chordosar comm,, salrc s.lilke

ang! osar cTHaHaR ph BT PR TB AeroR R WA GH ArOERAGRIy SBLGRET e andier o
mesot hel | Qi BThd 1% aR0SkdIngTh BRRSertiok s SHRAMIPfofnufddankem a,
nonocytic | eukem a, |ynphocytic |Ieukema, malignant |ynphoma, plasnocvtonsg,
r et i culboummider sditabiznfer adminizdgliomsy thhaladse, or Sararalp@pichl deparantaralysar coma or
r habdonysar coma, tunours of epithelial or] QLI n &;:%rci ngnas) |i ke squanous
cel | car ciadswaistrationa| ThecpmpesiFien meir@ptianalytbegn dhedomn PbifAHEMPLBACeous

gl and carcinonm, ,i.s ad rcinoma, paptllary carcino .papillary

adenocar ci T8 tactﬁ}estt %eageﬁﬁgﬂftcgﬂsmﬁcaﬁﬁ@aﬂ 4Py gsl%, %mg%di fferentiated
carci noma, bronchogeni c carcinoma, nelanoma, renal cell carcinom,

hepat oma-|iver cell carcinoma, bile duct carcinomachol angi ocarci nona,

papi | | ary Farthé preparation of stablie naited tablet ongalamemapsuiey azompsundkidconimgionona,
chori ocarci noma, .senonona Qr enbryopal carci nong, tum)g{s of the central zo

nervgué—" syi8e érmemiwelsgpmﬁiﬁé#%ﬁm%@h&phﬁﬁmﬂww % SEGRED AR S or I
hove advarEatss SR gishPRrCQRRBHAL TuRfeeRl Ik eBplog, pRLARSM MBS OO 215°

as her pes, g {0 1uRdse A Vdtives, 20HoiaAINi ITRdhe @it iHECtafydIRRRaMb 816 afid/oni cal
|rrproveman% has previously been reported by zs treatnment with an

i mrunost i nsdltathereofSuch as Levam sol e) ot her chronic inflammatory



diseases in the urinary tract-or in ear) nose or throat, which benejftaufnam
t reat ment é y nostimul ators such as Biostim, Br oncho- Yo Boabdd1s
. Ri bomunyl an ?—i I nfection or AIDS. Y WD 99/48865 6 2 1 AUG 2002 PCT;
SE99/ 0041 Mboreover, an inpairnent) a defect or an inbalance of the i mune
response has al so been postul ated to exi4st at atopic di seases such as
atopic detmautis, rhinitis and asthma (Katz. D.H | mmunol ogy Rew ews 41, 7
7 -108, 1977). Since theoretical considerations suggest that stimnulation of
an i mmune response woul d o?slbl be the best way of. restonng s inbal ances

and aut o- i FRRIRS PrERArEN) &f Zsolyion, aawap@gmcaw@mmo [}PW%‘I‘%’Q‘;? Comampd M 1 ~9
166, 1991 V&l X have
et agec e P REIR Bl 0GR OBt SRS AR B o

der mat i ti sgadiskeatliRf RPKtge di seases |ike non-obese di abetes, systenlc Iupus
eryt hemat osus, scl erodennia, S o~ren's syndrone, dermatonyositis or
multiple sclerosis, rheunatoid arthritis and psonasis. io Mreover, the

conmpounds according to the present invention, due to their
i munost | rrﬁh%ﬂhaﬁga%ﬁﬁiﬁéﬁ?m8%51tl%l% gecpElingpehe tWCHW&HQBH?%@Mh?Sr opertl es

as adjuvants in _various for [ L0

munomod T IRTRG “ArH R S eBRe VBSS AT R R b SRR M e agene o
al so expectdighrin a@@x’{teﬂix%‘{lﬁﬁl"%bérﬁ BhIRRS rédufinicgentl m&la&xﬁ,‘%@aﬁ@kﬂﬁﬁﬂ an of
transplanted organs. Finally, "the conpounds accor di ng to the present

i nvent i on mayoptiqualiy elo tomhasecamthea thieagpeousaliyraopes subswncer t he treat nent of
artheriosclerosis (Hansson. G K et al. Proc. Nat. Acad. Sci. USA 88,
10530, 1991). zo The conpounds according to the present invention are
parti cud ar The swertimn|peovides compaundmfor use Me:dgcraétfcr@y eypehially compounggayith
manmary c i noma, gastroi tinal .nonmg, bl adder carci noma
and squarm?fg'aﬁﬂég?wégl:%ﬁﬁ ord.Fe Fﬁ@mﬁﬁ'c‘?f e%zgn?@gr?%ﬂmegeawixgrgsaggnfrnt he
[ eSPi 1 At OF e tht Rt felbcie GEPcrabt BB e Son S0 b W Fine Ve b dcROPIC

di seases such as atopic ermatltls; In ectl ns such as hepatit

post - i nf ecéipettad. eBuehstcaaaduamderchfbniimhsmnanﬂgfwmreammdastmucfrtmmtasf Al DS; 2
1 AUG 2002 r WO 99/48865 PCT/ SE99100415 7 posriraumati c i nmunol ogi cal

aner gy; antkaserbpamsdas prsyiorehnbRen we@%&thswasewﬂwm@ﬁarsa%mﬁ tis,

mul tiple sclerogi s, artheriosclerosis and psoriasis. s A further object of

the i nvent Bistims (RadermsekessM; Beal clotd olimaunerharmas. Me%lén?lﬁ,ﬁ%ﬁwtﬁcwf%l

et al. Arzneim Forsch/Drug Res. 41, 815-820, 1991), Ribomunyl and BronchoVaxom

(Paupe, J. Respiration 58, 150-154, 1991) as well as with N-acetylcysteine (Bergstrand, H.
et al J. Free Radic. Biol. Med. 2, 119-127, 1986).

20  Diseases which the compounds of the invention can be used to treat include certain forms
of ﬁ:alignant diseases. There are numerous reviews in the literature concerning ways of
stimulating the immune response in patients with various forms of malignant diseases
(Stevenson, F.K. FASEB J 5: 2250-2257, 1991; Melief, C.J.M. Advances in Cancer
Research 58_: 143-75, 1992; Chen, J. et al., Immunology Today 14:10, 483-86, 1993). For

25 example patients with intracranial tumours (gliomas) exhibit a profound decrease 1n
immunity possibly due to a defect in the secretion of IL-2 as well as the expression of IL-2
receptors in T cells from these patients (Roszman, T. et al. Immunology Today 12, 370-

374, 1991). A significant adjuvant effect in immunotherapy of melanoma and colon



" the manufacture of a nedicament with inmmunostimulating effect and 21 AUG 2002
especial |y of nedicament for the treatnent of artherioscler Qi Sspobffinot her
. Object of tHR MM htion is a nethod of imunostinul ation, whic conpri ses
adm nistreting to a host in need of such treatnent an effective anount of

t he compound of the present invention. Another object of the invention is a
nmet hod for treatnment of artheriosclerosis which ~ s conprises

adm nistrering to a host in need of such treatnment an effective anount of
the conpouwattifdmd R HeEE 86duimentededt ihe mmbestrAMRMril@Rarhfkold (Magtwaived by the
fol |l ow ng exanpl e which should not be interpreted as limting the scope of

t he i nventanddanszen, Bxadpine].-Imfin@phargiag. 13, 3+2, HPBb). sAl2e sumuaethenpy sphribi T
acid (N,N.-diacetyl-L-cystine trisulphide. (acjd. fotin acetyl cystei ne
(S0 50 0 IhFN0 O eaEeRE BEFAIGS, MR BARRE i FUGReUD A Lo GO9S {1 5.
3.0 L) an ' 1.0 Ri R wﬂqdlml dad he
m xture vvgcél}lzse?it?%g g?bgég{?%g?#@ﬁ%@%% §%é’¢%? ﬁ,i%#x??fggm%?bhgg;gi)ne t he
cl ear sol ution was evaporated flee fromisopropanol. Filtration of
precipitated material, foll owed by ~eeze drying gave the crude trisul phide

product, cBrtrasigranictisaggesgpn Which terompoundeolif drvenhpr are\expSiediodgse at i ve
HPLC [ Kronasil Kl 00-10-C18 colum (2: x 2-~0 usi ng.acetaonitri.l ei water

21 AUG 2008 ST sRGe Boar R ERs St iarian Mg aomad i) "Gy

t r: ~uor oackirbsarddfhd myR8std#eiMlipdarddmtd, eMoH RS Rrmd Bstebddidsaddin @t ecti on at
220 rim gave after freeze drying, the pure title conpound in quantitatwe
yi el d M ~HhogBgarcemPlsarcomes libgingdsaicesta, Fidothdliosarcymaf lytipbanyegamontks of t he
i nvention to nodul ate i mmune ,responsgesué(was confirmed using the foll ow ng

ani mal 'Yel YPLYOIAFLAENGRFIBFSONEHIIF O™ JEUKETRIFS and dYmphemasdikermamlocyycBot h nal e

and femal ﬁgll 1 : el [ . : ’ obtai ned from
Bomhol tsgggr a&ﬁgﬁ&?%‘@%gﬁ&g‘ﬁ hﬁ%ﬁ%&%@&é%@é}%@é&ﬁﬂgﬁﬁbxazpl i n-5-o0ne
(OX. ~,  purphsasagtobn iRidm &NKatdetha oFafodekRE diseadd)Sardsthhgiit lefdniyRBomest .
The mice were sensitised, Day 0, by epicutaneous application of 1 ~0 m of
an absol ut@ rhabdemyarrodmademonrs of spitheligloirigin (earcinemas)likagqaeysa@siaedn t he

h d abd T t wth d di to t [ ti
voni ol o ( CHOONBRIOR S PRY b ectr By L g = BERent FHTGHPAC Py aPrer

sensi t i sat jdeRoAR4n j QRSEorRinhyi ' ; {rlda, 6)
after the segosi ti s%?%@”%gth earnga?'g?ﬁﬁg%?d%egé&&g?gm%ﬁ:gﬂlgﬁgggmon bot h

si des by tmpdulaty epphomatundiffendntidtedridarcindrhO¥lorthe sanivenicinompeaaelatoroa,l . Ear
t hi ckness was nmeasured Zo prior_to and 24 or 48 hours after chall enge using
an Odi t est™8Yeh gasmemapkspatomagliyes 56l sargingmes B¢ AUSHEACOME e per f or med

under lig héhopagg}o%g%{xl%h}a?plaap%]ﬁ? ‘E&Q&%hf%, transitional cell carcinoma, squamous cell

carcinoma, choriocarcinoma, semonoma or embryonal carcinoma, tumours of the central

20  nervous system like glioma, meningoma, medulloblastoma, schwannoma or ependymoma.

Moreover, the compounds according to the present invention also have advantageous

properties for the treatment of chronic infections such as herpes, aphtous stomatitis and

minimal change syndrome where clinical improvement has previously been reported by
25 treatment with an immunostimulator such as Levamisole, other chronic inflammatory

diseases in the urinary tract or in ear, nose or throat, which benefit from treatment with
immunostimulators such as Biostim® , Broncho-Vaxom and Ribomunyl® and HIV

infection or AIDS.



" The intensity of the DTH reactions was expressed according to the foZtrﬂAUQZ[][]Z
Tt 24/ 48- Tt Q s, where t0, t24 and t48 represent the e )

y before and '\ﬁ%ﬁ}ﬂ% hours after zs chall enge respectively, ﬁlmltn %?ﬁ

tests (T). The results were expressed as the nean = S.E .M The | evel of

signif cance between nmeans of the groups was obtai ned by Student's

two-tailed t-test. The i mmunosti nul ati ng potency of the conpound was

measured by conparing the increase in ear thickness with that obtained m

the controlforeovet, dn ﬁhﬁm%ﬁ)&tga kbfEdrak AR 1thbalAn MBI He efRnSERRTA, Heoh Nul a
O0S O~S ~S HHN OR (1) wherein R represents a straight or

branched qimtu’nated toydxigy raoatpprcdnsmqslsn@ iy mopit deondBissrhoandband athoms(Kaz.
pharmaceutjcal ly acceptable sa andl or an optical, i sonmer thereof.
2. A corrpo‘h%ﬁ I@&B@ng@%ew PQM%M @wqeéb?cget&%i CongIderARYs SusgeHy |

n- propyl, W n- decyl ,
n- undecyl tHattycr} (la%ly n t ri dm@;%%ﬂée {MB?B t}»ly b8 t%ggne%éag%%?/ﬂ%%hﬂ%xadecyl ,
I so- prprlxmbiataﬂ@éshmmmpwmumwvmmwJ &dr@ﬁdﬁmhbuwhummo%gverdm hor y5-

group. 3. A process for the preparation of a conpound as defined in claim1
or 2, whi choépiRigstbe compoungdsof thesipvemipnaare alyp expedtedfto haveradvantagedhs H SH (u)

S V\/nereln Ris a efined in_.cl with a hur ansferring coupling
agent ; andOBPHF éaﬁﬂe%%t"i ﬁ@‘ﬁFﬁerJi‘b’F‘Bﬂ@E?p“&)aY"&FaHBﬂa@d‘l“'}’im&‘r%‘tﬂet‘g?ﬂa%esbase
to obtain JAhALsReShb&ed! yst@rﬁfcel%@s@rﬁhéﬁx V\%u@@ﬂér@ﬁeﬁrﬁ?'%ﬁmgs éca'

i somer. 4. A process accord ng to clalm3 wheréin the sul phur trans erring

coupl i ng aipembionsyosins Ny hultigie ocibiosis pthetmbioid akehrius and pdorddsfs. 2002 w to 5. A

conmpound a5 aflnkEd in c-~aim1 or 2 for use in nedical therapy.
10

Moreover, the compounds according to the present invention, due to their
immunostimulating properties, are believed to have advantageous properties as adjuvants
in various forms of vaccine preparations. Due to their immunomodulating properues, the

compounds according to the invention are also expected to have favourable properties in

15 1nhibiting rejection of transplanted organs.

Finally, the compounds according to the present invention are expected to have
advantageous properties in the treatment of artheriosclerosis (Hansson. G.K. et al. Proc.
Nat. Acad. Sci. USA 88, 10530, 1991).

20
The compounds according to the present invention are particularly suitabie for treatment of
malignancies such as melanoma, mammary carcinoma, gastrointestinal carcinoma, glioma,

bladder carcinoma and squamous cell carcinoma of the neck and head region;
25 diseases in the respiratory tract such as chronic bronchitis, asthma. rhinitis:

atopic diseases such as atopic dermatitis;

infections such as hepatitis, post-infectious anergy and aquired immune deficienctes such

30 as AIDS;



" 6. A conpound as defined in claimsS, wherein the nmedical therapy is 71 AUG 2002
innunostinulation._s 7. A conpound as defined in claim5, whgyel
medi cal thé¥38§’¥§’artherioscler05|s 8. A pharmaceuti cal conpog???gﬁb
conprising a conpound as defined in claiml1l or 2 in association wish a
pharmaceutically acceptable carrier and/or excipient. ~0 9. Use of a
conpound as defined in claiml or 2 in the manufacture of a nmedicanment with
i mmunostinulating effect. 10. Use of a conpound a~ defined in claiml or 2
or of a comResuinafe ittlubsiedicklaretgi;and i n the manufacture of a nedi canent
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Example

(R,R’)-3,3-trithiobis-2-acetamidopropanoic acid [N,N’-diacetyl-L-cystine trisulphide (acid

form)]

25 N-acetylcystcine (5g, 30.6 mmol) was suspended in a mixture of isopropanol and water
(1:1, 3.0 L) and N,N’-thio-bis(phthalimide) (5g, 15.4 mmol) was added. The mixture was
stirred at ambient temperature for 24 h, after which time the clear solution was evaporated
free from isopropanol. Filtration of precipitated material, followed by freeze drying gave
the crude trisulphide product, contaminated by phthalimide as the major impunty.

30 Preparative HPLC [Kromasil K100-10-C18 column (2" x 250 mm) using acetonitrile/water
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5 Pharmacological Test
The ability of the compounds of the invention to modulate immune responses was

confirmed using the following animal delayed type hyper-sensitivity (DTH) test in the

mouse.

10  Both male and female Balb/c mice having a weight of from 18 to 20 grams obtained from
Bombholtsgaard (Denmark) were used. 4-Ethoxymethylene-2-phenyloxazolin-5-one (OXA.
purchased from BDH, England) was used as the antigen in this test.

The mice were sensitised, Day 0, by epicutaneous application of 150 ml of an absolute
15 ethanol-acetone (3:1) solution containing 3% OXA on the shaved abdomen. Treatment
with a compound according to the invention or vehicle (0.9% NaCl) was initiated by oral
feeding immediately after sensitisation and continued once daily until Day 6. Seven days
(Day 6) after the sensitisation, both ears of all mice were challenged on both sides by
topical application of 20 ml 1% OXA dissolved in peanut oil. Ear thickness was measured
20  prior to and 24 or 48 hours after challenge using an Oditest spring calliper. Challenges and

measurements were performed under light pentobarbital anaesthesia.

The intensity of the DTH reactions was expressed according to the formula: Tt24/48-Tt0
mm units, where t0, t24 and t48 represent the ear thickness before and 24 or 48 hours after
25 challenge respectively, in individual tests (T). The results were expressed as the mean =
S.E.M. The level of significance between means of the groups was obtained by Student's
two-tailed t-test. The immunostimulating potency of the compound was measured by

comparing the increase in ear thickness with that obtained in the control.
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wherein R represents a straight or branched chain alkyl group containing from 1 to 16

carbon atoms, a pharmaceurtically acceptable salt thereof and/or an optical isomer thereof.

2. A compound according to claim 1 wherein R represents a methyl, ethyl, n-propyl, n-
butyl, n-penrtyl, n-hexyl, n-heptyl, n-octyl, n-nony!, n-decyl, n-undecyl, n-dodecyl}, n-
tridecyl, n-tetradecyl, n-pentadecyl, n-hexadecyl, iso-propyl, 1-methylpropyl, tert-buty), 2-
methylbutyl or 3-methylbutyl group.

3. A process for the preparation of a compound as defined in claim 1 or 2, which process

comprises reacting a compound of formula (II)
O

HO SH
h@
R

wherein R is as defined in claim 1, with a sulphur ransferring coupling agent; and,

I

optionally, reacting the product obtained with a suitable base to obtain a pharmaceutically

acceplable salt, and/or isolating an optical isomer.

4. A process according to claim 3 wherein the sulphur transferring coupling agent is

N.N’-thio-bis(phthalimide).



1098/ ()- 109V ()-55*6}667I 7dEDC " 1000V ()- z 21 AUG 2007
1090vE: () - 310988 () - ! 1098VK! () - 9#1098& () - LOYE () -1 78. 9999%: : dELC

* 1" 1098 ()-0! 109%VE ()-Y.' ! 10%v&' ()-*10%V& ()- @ #1098 ()-"! 10988 ()-::);s;
t;u;v;;;bC s10%& ()-I(m0%& ()- 10M 10M -
10N510%W& , 510%V&' () - s3&! 10%\/& ()-10::;;;7?
9$10%g& ()9 F109& () - ! 3F109%& ()- " 10%& ()-y10%& ()-yZ10%g\&: () -;
1372.:(:"835A'>Ei3;0>/f‘>3) c Ilgjyg&(y() 10%P§LO((y) S 10‘Vg3&3(1)0(y#20((%5t;& Eé-lOI’/g& 0.
3( 1%0/@; -()yAcRmPIYRR; % Q“f I MWO'3 Dgg{‘%éﬁb rﬂcm@ Iherafofg 10g 10g

Yod0%g& () - gl 710%g& () 5 10%g& () - f210%g& ()- 999@(@@|AdEpeF
11100 ()-" 10%: ()-9! 109%& ()- 10% ()- 10% ()- 3MLO%! () - NAATBpBdEpeF

|1 1098 d. )i APBiAd asUehiQRMi A1Bvn §OVerkih e AR8MBaIGherab P RUBMRIHobtimbiiBR! "
"Headi ng 13]c Headi ng 23] c" "Headi ng 33]c" "Headi'ng 43]c’ Head| ng 53] c"

"Headi ng 63]c" "Heading 73] c" "Heading 83] c" "Heading 93] c"A "Default
Par agr Font %x#* ?DFHILNPRTV, h2; &6&I! Wy &Z( +P--. 6013345l 7: ;
_> NAS’% frago Wﬁ@%ﬂﬁ%ﬂ dra w'&relmes gttgﬁﬁw PRBhaTetlRTRNE-Y
#$%& ()*+,-./0123456789:;
<:>?@\BCDEFG—|I JKLIMNOPQRSTUVWKYZ[ \ ] *_" abcdef ghi j kI mopgr st uvwxyz{| } ~
8. A pharmaceutical composition comprising a compound as defined in ¢laim 1 or 2 in

association with a pharmaceurtically acceprable carrier and/or excipient.

10 9. Use of a compound as defined in claim 1 or 2 in the manufacture of a medicament with

immunostimulating effect.

10. Use of a compound as defined in claim 1 or 2 or of a composition defined in claim 8 in

the manufacture of a medicament for use in the treatment of artheriosclerosis.
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