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50 The present invention provides novel |ipophilic disaccharide-tripeptide
conpbunds?! The conpound of the inveé[;‘;{,?%,' ﬂeferabl y encapsulated into
mul tilanellar |iposones, which can r rom for exanple,

phosphatidyl choline and phosphatidyl glycerol. The conpounds are effective
i n activati ngrnb dshigeunte BRRY infhtion HaRIFe oMUY Ends have acceptable |evels of
toxicity in dosages exceedi ng antici pated human 55 dosages. 2 EP 0527803
Bl The conpoundsc‘gp t he invention have the formula (1): [err] 10 wherein

[err] is at% oup, RZ is a [caém} group, R3 and R4 are individually
[err] 206 5
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conmpound. X is particllarly_a Isi ngl eNRon H any peptidyl r.esidue
conprising one or %fe anin g is preferably any aﬂr)o aci d residue
of the general for a: 25 | ,r] 38 R.
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acids, and the enantionorphs of these ® aci d resi duesH ‘l?’CDﬂ or DL

m xtures of valine and al anine, are paicularly preferred. YOI s any amino
acid residue of the general formula: 40 [err] 45 Preferably Y is any
natural | y ebseif Rt R0z {07 GIRIKACH6lp! RBisCGHIE: -Ck)alRyl gRXIF eI AETH R Méividualy [TRICH)EkyE Y
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i nventi on i ni isidepagergrap thapdme hat ctilesthniallpaiversey @fectuid VRS osbiidhy obthe Bewotril
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al i phati c awtaminglacigd resisuqieftheragnexatifomoulaici ds, and t he enanti onor phs of these
amno acid residues. L, D, or DL mi xtures of threonine, alanine, valine,
and seri*he are particularly preferred.oL-threonine and L-al ani ne 50 are
nost preferred. The pharnmaceutically affceptable salts of the conpounds, and
a |liposone conprising a conpound of ¢+NB-@He€e fornula 1, are also within
the scope of the invention. In addi{ion to the L-enantionorphs and the
D-enant i;pnor phs, DL-mi xtures of amgo acids can also be used in the present
conpositions. 55 3 EP 0 527 803 Bl

More preferably X is any naturally occurring amino acid residue or an enantiomorph of any naturally
occurring amino acid residue. Particularly useful compounds of the present invention include an X group
selected from the group consisting of neutral naturally occurring amino acid residues, and more particularly

35 neutral aliphatic naturally occurring amino acids, and the enantiomorphs of these amino acid residues. L b,
or DL mixtures of valine and alanine, are particularly preferred.

Yis any amino acid residue of the general formula:

® -NH-(]:H-c“:-

-

45 Preferably Y is any naturally occurring amino acid residue or an enantiomorph of any naturally
occurring amino acid residue. Particularly useful compounds of the present invention include a Y group
selected from the group consisting of neutral naturally occurring amino acid residues, and more particularly
neutral aliphatic naturally occurring amino acids, and the enantiomorphs of these amino acid residues. L Db,
or DL mixtures of threonine, alanine, valine, and serine are particularly preferred. L-threonine and L-alamne

50 are most preferred.

The pharmaceutically acceptable salts of the compounds, and a liposome comprising a compound of
the above formula |, are also within the scope of the invention. In addition to the L-enantiomorphs and the
D-enantiomorphs, DL-mixtures of amino acids can also be used in the present compositions.



Det ai |l ed Description of the Invention Chemcal Structure of Conpounds |I 5
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al kyl sulfate and halides can also be used. If X or Y have a free carboxyl
si d€ chai'n, such as with aspartic ?'; %ggé@% -acid, such salts could
i ncl ude those derived frominorganrc such as KOH, NaCOH, and the 55
like, fromNH OH or fromorganic am nes. For isolation or purification of
t he corrpoqﬁgm{abar maceuti cal |y unacceptable salts may al so be used.
However, only e pharmaceutically acceptable, nontoxic salts can be used
t her apeut i catteyliposaimes aré Qerietully pioduced fosne pispholibidsbr otherHibid Gubidtand® andBdre lidrpasaine s
The | i posormme- arrmultipeeiar lydrgted liquitLigresthis Mhay 406 oaspinatily pisatisin @fsp@tidnerin b pauelous
subst aneesagisdmedium. (Toe neecbf diposomesdncomporatingl the tampelrida of fosriadit resiliitd incpoiinbrease in
cryst al s. tkhegiuvantcanduanti-tumer iaktivity Shis, iam intreagre ins humersal | and/emcetigjaremerdiation ironaymei er
medi um Tlesponses igoftdnj obgpsvedeThus, e gemenundsiohfprmuted ageomefershitinclusied indipeagngs. |
results in afhernapenawnhben of penvendpnal; prigeedwag] o farm -lipeemes. s inentexje. physiolpgically
i ncrease i%RceRiahip aad melakplizaple digip Gapable gi-ingning JiRoRomesnEaA de ugas Hipcmaest P%’a'd‘Pld% Are
observell. % 1P§°st'9'|‘B'd%o o OPiRRYY d'?e PRYSRRptidy! | chalings flecithios), thoth natwrpl @ °t'°
| i posones.Phespholipids, may W foyre tﬂh?fﬁhf'd rs?fE'g H}e gat'f”ﬂt' '1'
Any nont o @"9° e;}'g? of il ?g"a Wbt 4 4 es ? |mé
of formn :_fﬂ % York oy i §r§‘ - g %:e i° 'ﬂs 063%3 ?'?1"
phosphold p' eﬁ o] p.o s ;(e' g&&usn;c); rd.p&f.j;é
nat ur al 39, asn §de! tochni aﬁ B3l fﬁ%x enfaisam thods §
phosphat i Gifdiogyeleliiid@dy DEVIEM Qs%E}h%lbrdé/ 'AEé ﬁPreQé I\Ish%ﬁt bé‘&@@%’& h) nes.
Qther | pi dSafomiar Mbtcd 41 BndsB&fkting/Vhd Sdivd \GHBoUABE S 1HREIE | InkESlipobdie iRVSRER¥aBling Y
W R Har gilnk av stdsphBiipidwith/br VAAGITRIchar§édNipR ByN&R@pdiatiohp6Hs @IEBIGtioR iflanl Gtdnic dofvet, | N
Bi Q| ogya0andid MisflidRpeising the filin. in h4uithble adidus, mddaim. WKOthK cd6 atllipidSiublp, Hdishically active
Bi oc hem cbidpoudds) thal i$, AdSp .whith associatd witttlth ilipidh dlyert eathien thew @ith tuadqmpt[sa:hm thean
be enpl oy digosomed, dhenotmpaund iispesdipesst a€ e dildiopahar eiith b haspholipid, iusing a Torasen organic
t echni quessolzend Inithe case bbwhtarisolubiiep biolegicaliphotive cGmppinds; the orphoundhie typisally eacapsulatedd
" Met hods iim ligsbhesBbiodisepysing @ @hst ebiosplyoliphd il with aPragupoust solutigip ot the ckmpound-oTHe,
Acadeni # Paneapaulatedosompeind is 1heryaepgrated é@m%qfreemmw@# byreenviepatian, @’F&"&ﬂ?@m’w ?ng
the acti ves°@Bﬁ’b€fLFH'@§'°d’f°c?%'l’q‘rul al Into a I i posore i nvol ves casting a film
of phosphol | °d"p€W"'Pr?“6r°f {lie toqmeRunds of oy T' PIye r@’i’/ éf'Pcﬁ? ?"B?ﬁ igto
sol ution iR ﬁ‘ei)r n@pchaqlsv%l ff""‘"“E‘O' a" 9% | "ayer
suitabl e t 1 °8p Y g'e 81“’0 ??;° s" ?:t'[d ve
b Pgﬁa 8

conpourifs, 43 ff) ’i‘;“ oA oo TR ST O ORRP

' avi

W th the aquggps ic fl%e 9&9%& s&i?&th&%ﬂ?&uﬁb‘! of forrhiid'Fihto% lﬁé’s%e Qﬁ

fi 1 mtogetdaghimd f ,,95 whitykii y o e Visiocs Loral®
case of waffdr- Gp 3R fag t 'rQl:&an? bsiénc¥ i é( @uuﬁﬂ ahd th 's§|ut|on
typi cal by SinRheUbsulifgl frbd2e-tiiddORIAIRS arldy whknSdeSifed] RBondtILARS it ib AR a.spnpdsoiﬂel m
Wi th an acyéaionsé (B dréparingfantaoGeOipBsde Gropdraton BP anyame@Dmsthc A r6289BR1AG thel S
t hen separgépaghtidnl Whan deeired) (A€ freb26Miidd PEbAGYY caidiniddb U Miol af Rquebiy IROIMIMNE Grepdrition O
sonme ot herThs Uiebmikied mixese dishberse ddsily whepGhdkieh with e aquedus tnidiut) BARIORsE &S the ffreeze

f o pul a | deindt Bpvsameshesultsnio dipgsome piepatatiofis iabieg & damwenss dismbotidni flnsocossporiding
conmpounds redpafationmbtaimed biadigpersing b easifily Thinis adyaurgepedio thatrepraiiudibifspefdimethdiepeiticg a
bi | ayer eakfiset of dipesome ipsparatipne SGanerallya theycompositions in the form of liposomes can contain, in

1- pal ni t oyadditionolo g, campeunds ioh farayie | i IcpnstitugnisCtabilizgrs d presesigijves. pspreieipriimtor eiher 30
gl ycerol (3ot3p subptancegesapable f Reingused inyihe injecigble selfions ar emylsiopspragentod reyensly fora
These comA9ministation ef rusFmyh pepfida qoPPONRGS-| abl e from Avanti Pol ar Li pids, of

Pel ham *Al abama. Preferred met hods which can be used to encapsul ate the
conpounds % mula | into a |iposome are described in U S. Patent No.

4,370, 349 whi, é:(a Lfoanaseiﬁmt © Relbg ﬁfag o RBfhes, m@ isbaogﬁ PSR MRblRe

-no

either: (Igy f‘u g[:n rantbrally’ BY fiectd
then frgeze- ghey mt.an late it prfer ed&ﬁnm faﬁu ! |ﬁ(§1§z&ngﬁii'n§(ﬂ1e
m xture, adfhooudtRS} 1SHRath 86l assb G With' & W«ﬂl@edaéaw £Hc9ptéi:ib é%ﬂfdﬁ&éHﬁle Edripasitbhs of
prepar at i GRis typb whiéd a paiéuian Grefitodialt 6rsfiutbd PP HE HiocRbIE RalRhd Sittaliihg 3R ¥trdchRWN
met hod andmhismobauisling iamgurt RE the product of the invention. Sterile solutions in an aqueous, preferably
isotonic liquid, such as saline isotonic solutions or isotonic solutions of glucose, are advantageously used
s6 for this purpose. A simple solution in distilled water can also be used. It is also possible to use injection
media containing an oily phase, especially water-in-oil emulsions. Such emulsions are obtained in particular
with metabolizable vegetable oils, such as are described in the French Patent Application No. 75-04003
{FR-A-2 313 078). That French patent application corresponds to the U.S. co-pending patent application

5
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(120 ny* wel el (’gtggg% f g'i“é%{tdéy 9\inee “‘gb vaepung,ithe pdugt) wagcixtallizag frerm MeOH-sther

ompoun Ias its hydrochloride salt.

poritbr’

Preferred Method of Preparation of GIcNAcMurNAc (VII)

60 Cell Disruption

Micrococcus lysodeikticus (Sigma, 200 g), in the form of dried cells, was suspended in distilled water
for 24 hours, then disrupted with a Microfiuidics Corporation laboratory Microfluidizer® (Model M-11 0Y).
This was driven by a Powerex® GI-25 air compressor at a normal operating air pressure of 82 PSIG, which

55 resulted in a hydraulic pressure of 19,000 PSIG. Approximately ten passes through the interaction chamber
at these operating conditions were required to effect nearly total (95-98%) disruption of the cells. The
resulting slurry was then centrifuged for 30 minutes at 1000 x g, the supernatant (containing CWS) removed
from the small pellet (intact cells), then centrifuged for two hours at 10,000 x g. The resulting supernatant




40 resulting solution stirred at RT for 2 hours. The solvent was then
rembved on the rotary evaporator i,cb#.,% ﬂ colorless oil, which was taken
up in 3 m of MeOH, then precipi Fate by the dropw se addition of 20 m of
diethyl ether. After stirring for one hour at RT, the product was coll ected
on a fil k@lcareliNsidMBvediby Becahtih and diBrd6l. TREWHID, &8mhevwhaldleaéy pelléiwisGudpeided ifB8 MU
of the hysboomhbptiskied walef, thdn tardhiiifl - wdrrhédd Wi miafiidtil Stiring/ Wl 802 CS @id Boid 40 that
EXAMPLE #mparatirb iidh 30 @finufst. CARSCAYalinbAL RV)ithelslurry AMas edotrifugedGht 10,088 ghfot 26 Aburx) Bnd200
ng of G théldapetnatiiicaptully bibved and Giscbiiad. e rgsuliiagspetiét (sootaining CWS) WvBs thibn wishéd\Vi-
and~5G t ¢ree by suspaneidn injattdtal Ot 2080 mi of weter faliyted by centrifugation iah10,090 4 @ f®2.5rhgvrsd  of

r et hyl ami ne (TEA) in DMF (0.403 nmbl). The solution was cooled wth

magnet | cTopdnrealient n an i'ce bath and then treated with 139.63 ng (95%pure
0.524 rr1VbI) W)odward s Reagent K. The slurr was then stirred |n a
i ce-wat er '“cﬂ'?%"" “sP e, g butfey (A

en
| |u‘tE'ﬁ1°f 'P{s' rcige, panc IX300
S
a p rio ?’ggﬁoﬁe a;hga %ﬂ Lo V\fﬁgz‘,&u Ql&miﬁ Fb

dur| ng t b Su ;ngggnt CiveN to go as far as pos l'e to corrp etlon
EP 0 527 803 Bl he DMF was renoved in a rotary evaporat or under high

vacuum(ﬁygg;_rymlm@gﬁhy 50 microns) at [err] to yield a reddish oil that was

further drred under high vacuum The oil was taken up in 5 nm of H20 and

appl;i edl t o Tae peliét fe./ déproteirtided rOWS)firoiOabeve| wdsr dusgbndédSn r1600i Ml ¢FADOM MIGOATHS,

acet at e 6.80)13nd tfidhpH ©btha rslurryaas warsbied ton.3twiliOdilnte HOAcHRBozyme (édgevhite) t400 eng,

col or | es48.a90 Waeg aadpplueredS Brops) wera added, sad Thecsivirg whsiincubaiéd RiBHEC for 24ctiogrsr quringr- 120

P resin ¢Hé-1® theesitry dearefl gp pnsidarakly. dhanuamadgitional 298 Imachf sezkme Basdddest, andtie and

t he el uaﬂ'@tumsmsbﬂeﬁg@ appthes 2¢ bavis 3t 8%.C. The reactien mixiueg wagdhen cepridyged & 1800hess

in a Pbt iy 28ausThe 6'Pa’u¥?&!@f‘s"as§ regaplovas jereqyerhiren the é:;zi pefig, *D?H‘Wzad ﬁ‘fﬂuﬁ‘rl ess

oi | . Thi & QREoHPMIA mambegne. hT H"° %EIBH‘?’ diplysatpvag; conce °dd§%é'FVﬂ?

et e "'§§9 < W bt
H20" and ey Slaﬁf'gg =7 ‘%ﬁ% awg ML fvxwdﬁ%ﬁa %?@ﬁf as a
2t 'yQphilizefl o vie!

snow yh 5‘@"&"!@ rNAc- L- Al a-D-i sod n 15

The pr otWMr prepared (170 ng) in Exanple 4 was dissolved in a

sol ution and acetic acid (1.0 m). The solution was added to
100 mg of 5%8 Bl olddy of“l%ﬂ?&&ytm di egﬁrog?‘édow&ér&ss&reb% TR\ BF @fter Cél dpPidki 1o f r OM
Mat hesong 48%168 FRboluAR & g h) Bsi2 TROEbIUHn was Een eluted with a

hy dr ogenghdisit chfiriedofaoh hvetrme(aa&m aﬁd} 4o’¢6 nit2t 68 INOHOAAGREN L S flod e SREHI YSt
was r endmedingé OFridicisesl 2M chilwerd t@ibetéddand adlyzd)by TFLUGas! describbd i BlampRBA. The
washi ngs deseédeiraBond weethenpdolbd, @pitbhtiaka do tigness 6 the kaily Bap6raidl) Hen GddiscdnadIAC MUr -
20 NAc- watéd add [yophiiedd ol yialg 280 gloi tradeprddud as 3 Hightfyrotfehhitd sokds f urt her dri ed

under hi gh Focfinaluparification A8 21@0Ug &f crude disdcciwhidd wascliEpqbed inc@san! of waterdhent applied td a

L ARGE 46CA\x 55 RREGOMRNTA Obveds 1Tacsista fotm, 120@-400- mash)- rBsin. JbecolurdbwaXihersliedswith a

BOC- L- Al gradient §@I@fﬁ°¢!§r?°?°«/y“ gi(hiz0| (siping) @od S09&m of OBIBHOAC Gerp a a flgw Caie 30 |
benzyl aMmiBRgs- Frasty 1l woraotiacied sadwerpmalyzquRy g LG gs ahoye. The desimddiastionkr e

di ssol vel§®'P rP°9!?F r‘EP"CB‘ft ¢ Fryagss; on dhenrotarys W‘“»aﬁﬂ‘ tefligsojved i $0 'Hb°fs”@FelJtaF4)n
was cool Nephilized tp vipld 2.263.9 & "f?dl’?ﬁ’“?’@sf‘é?“?"’f"@t?/\ﬂ'ﬁ magnetic stirring. EDC

(1. 150" 0y RnOfrAR s Bocfiith (a0 t e " eact i on

Prior to use, the DMF was dried over 4A molecular sieves, then distilled from ninhydrin. The TEA was

distilled from sodium hydroxide (NaOH) peliets. Woodward's Reagent K was purified by dissolving 3.0 g of

so the commercial material (Aldrich) in 156 ml of 1N HCI, filtering through Whatman #2 paper, then precipitating

by the addition of 120 mi of acetone. After filtering and washing with 100 ml of acetons, the reagent was
dried under high vacuum for several hours.

The disaccharide Compound VIi (2.00 g, 4.028 mMol) was dissolved in 100 ml of DMF, treated with

TEA (0.62 ml, 4475 mg, 4431 mMol), cooled in an ice-water bath io near 4°C, then treated with

56 Woodward's Reagent K (95%, 1.397 g, 5.24 mMol). The resulting slurry was stitred in the ice-water bath for

one hour, then at room temperature for 10 minutes. Then, a solution containing the dipeptide benzyl ester

(V1) (1.523 g, 4.43 mMol) and TEA (447.42 mg, 0.616 ml) in 50 mi of DMF was added via a pressure

equalizing addition funnel over a period of 30 minutes. After the addition was completed, the reaction
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stirred in the ice bath for one hour, then at roomtenperature for 17
houtrs. After renoval of the solve rotary evaporator, the oily
resi due was partitioned between 5 of and 150 m of EtQAc, the

| ayers separated, and the organic layer further extracted with saturated
agueous [ fxule wad stirréelCht Foin tamisbratipe fol8 hidl S 120 héUrdTHuring Ahitiethe Brolresitbf @4ttion ey I |
t he sol vembnitoRa byeMOUsiitaPCHCK e CHAMLIINH, OH ASIE5A{20 6% tH) SG4/EDH, ieat).Ofhe rsbieshs was |

t hat was thei ter@vedchnititsctotarybeapotatotnd\tissCailyl asidak Hurtheg driskd iuader high gelund iThis eds then a
waxy sol i tkkenRepcin\50tndlof HzQittheprapplied o &REACH7hanx asl@nny ofcdodvexi 1 k. &3re8n (R00-360)Mesbf
Conpoured ‘®cetete farmy madhwlutbd with 500 Ml of. H20. THe@nijre plbidte was dona@niratedyto cal 5o e, emeprlied r | |
30%2: 0. 6: I a 2K 13 smepplumn jebPowek Gf g@rrpsm) (eq m@#ﬁe“’piomu@e«! elpted wit) $08 mi okHaQy(The
spot of [ e'##tq wes epncenisated to sp.-R0[ml; endyephiasd tq Wiply 28 @ (T%) rbEerensund Yikpt 2 snow-
ester V (2higgolg. 5 10 mwbl) was treated with 100 m of 1IN HCl/HOAc, and the

resulting solution was all to stand at roomtenperature for two hours.
Af t er r’%nﬂMﬂﬁ‘éﬁé‘—‘ﬁ)ﬂ\@m—’Qn 45 the rot ary evaporator and further

drying unde h vage il u “ ed [VQJTJ |§ Sram}o
TR K %‘ggﬂ«g Vi%“fx g fudiiijo
| ysodei kt &hs:da ith Hy >h lPEﬁHtﬂZf‘l@Jtéﬁ(jLa fgs co,mﬁd%d @g‘f

di still'edcah &l eﬁrpa 0P Dotb-86he Woibrbo) @t Mick 12 ousﬁﬁmrrsTheconumn
Cor por at i §hs M:shw%%w M’ QJOJEﬁthhéiélZé?J 4n@Wadhirlgd/ 618 lcombined Ot lycbhilifed \Wsieldli.By €N
by a Poweligqesls%)io] Cdmpodia IRbs a WIREREWBAROr at a normal operating air pressure
of 82 PSIG which 55 resulted in a hydraulic pressure of 19,000 PSIG

I OX 200 ERAMPHESN passes t hrough the interaction chanber at these operating
conditions were required to effect nearly total (95-98% disruption of the
cells. reparation ¢ nes [ '
g, the supernatant (containing CA5) renoved fromthe small pellet (intact
cel l's), thenheepmpaund,@liivas encapgilataddatp lirosemes ysio the follgwingrpracediirs. fnejmg,of 1A as
super naf aﬁ'[ep‘yed in Epconpie 612'7358‘19@""@ ‘0!&317\5, o MPP'SP'WV@%%HPW"GWMP '?)(ﬁ agthd
di scarded75 viA-qi °°V HOFE’H‘ Rigs, of

G).
Iab
dlstllled p rA |g at mt 'g wl;'t'? T?
hel d attt gw:g t%oglv qul ure\%is $6 ro r
was Ce?fo r I |I mo é é’ §
renove @énl Whidrowad fu of tK?ﬁL %ﬂaa
washed 5 ool PﬁP@&Sdu slaé‘m |a|so w[ﬂ wé? m\@{é théy w JPY
centrif Ug%ﬁl@'?ubﬁ&r FirOQbpdrs kP bf tRe B0 Hsruﬁcludli ¥ B! onb" é‘?&tMt ail '3n rlaRd
from abov@ayhge SiiSRRYIGSHhIZAGHAE sﬁbpeﬂflg GtoHia al¥mmai 16N Was PRGNV Whis 8kd the'H
7.60) aRd viald GvereOraRstbrdd 16 B Y dRyving chdhier 6t iRl ybniliZer.5fhe Waistwers Bslédoie@ o 26-d0 N
NaCH. Tr y p#til the(terebutdnDigipia amiire ¥8s frdz¥p Rpproximatdhd3019, 60 Ininuttsf) TR Velrigbratioh Waslthen
protein) amsbdtofilaien® ta} Geslérapsipr e ICe Tiatkware theit Iyophiliead ot 18Wbussl el lyophilizer
I ncubat ed carttairfirgr th viaisr wédCpurged rvéth filibred plerilevaegob and) evasuatesicthd times. 7THeOlyaphilizer 10
N(NaOH, awordairiigt thepvieié wasOBermyprael again/with agonasd thel dield stoppecbdtunder migan etrabmasglaria
| ncubat4edpwssufeerr] for 24 hours. The slurry was then centrifuged at 10, 000
x g for 2.5 hour ) t he supenat ant car ef ully renoved and di scarded, and the
white pel PBEPARS i A AR RSB AMHPPEMMhed several times with
wat er by S#Aﬁgnm on- cent rif ugat ion until a ni nhydrin test of the
super nat a egat I ve. Lysozyne Digestion 20 The pellet (i.e.,
depr ot €f n@ﬁ% om above was suspended in 1500 m of 0.1 M[err] (pH
6.30), an the slurry was corrected to 6.30 with dilute HOAc.
Lysozynme (eqgscMiph foer H3O2 Hiol) and HOBT«H,0 (505 mg, 3.3 mMol) were dissoived in 5 ml CHzCl; and
5 ml DMF, then treated with 1,3-dicyclohexylcarbodiimide (DCC, 680 mg, 3.3 mMol). The resulting solution
50 was stirred at RT for one hour, then treated dropwise with a solution that contained 421 mg (3.3 mMol) of
serinol hydrochloride (Aldrich) and 333 mg (3.3 mMol) of N-methyimorpholine in 5 ml of DMF. The reaction
mixture was stirred at RT for 20 hours, then freated with 0.5 ml of glacial acetic acid and stirred for another
hour. The solid reaction by-products were removed by filtration and washed with 20 ml CHxCl2. The
combined filtrate and washings was concentrated to dryness on the rotary evaporator then further dried
55 under high vacuum. The oily residue was taken up in 50 mi of H20, cooled at 4°C for several hours, then

filtered. The filtrate was concentrated to dryness on the rotary evaporator, then further dried under high
vacuum to vield the crude product as a yellow oil.
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49,000 U ng) and toluene (5 drops) were added, and the slurry was incubated
at {err]*for 24 hours, during V\th?O%J,%b e slurry cleared up

consi derably. Then, an additiona | ysozynme was added, and the

m xture was i ncubated for another 24 hours at [err]. The reaction m xture
was then cedtpiificatios dheddntir @rdé fbactior Prodiic Wis didsdivel M5l of (CHCIL e Epplistatb k@61 sh
super nataed civasolubdNes VvEieSilf A QIoo-Rdtemesipktat padil bedh ,padikae in GHOIL. Y Tha Cholutnh Ontg [then

Am con Rkckesivety rdarteginveth (A)280 erd lobCHEIS IB)YX00 @l otl 1% (3A Me@HVia SHCIB,NCE200maltob Bt 0

dr yness MeOH h&HCRE @) 200aniah 6% MedH, in £HCIs 1t (F)5200 e ot 8% MyOH drs Clditle (F) @plmt &f dDy

di ssolsveeQhhin\@itiGly, ,and [ 120¢ oh ob 1% Meli in CHDIsy Fiactions of &8 mitwere cofeciedl ande

| as+ tr caseayedhibyt HE (Eastman pilidef ethyl @h@eywtﬁf@’ap%? ragigyratere SPEOE1NHS! iy thep

di ssol venhygrink 3be sapragriateyfactions (R 1@ @hwarg eqsmhined. zkef) cprgenfiiate i gryness 1 vigld 738 g | ow,
gunmy s cP#%).of pgduct as & white olessk SR Di saccharide The entire 20.8 g of the
Iysozyrre d'n%gSt from above was dissolved in 100 mM of water, then applied
to a E8m col um of Dowex[err] 1 (acetate form 200- 400 nmesh) resin.

The coiWel uted with a 35 gradient conprised of 4000 m of H20
(starti m of 0.8 N HOAc (final) at a flowrate of 3.5

m / m nut e. i gtel BRFor2h lo ?ﬂs@ﬁi%z%n%d Eo‘?\gdlﬂy 0! tnf o Clo,
descr i ey f?ea%% %ﬁl %5@3%?%&4 BMAP ¢332 nif 282 D% (119 g, 6.2
concent r A& ThOmbk uwwa%%t.m e farqb%ofs ANPIR eaktidh wad Jameas iraﬂﬁawﬁsh dilggnat er
and | yopiididne2rbpardl, ¥ SGH sptayb theniftlyci). Ut6r rbrh&VELE ihe 88ivet ohl thetBialyovapbratol et €
sol i d. Fsulth Byl refdlsi was GaificRst béwiddn 206 @ EIOACEIH00 fi G3G0NBS lagks WapSrated,

di ssol vedhditho érganid lagek fukihérowashddeith HROPBIXESD i, tRendédnchntiatdabto WIgnes3 inl e Ofary
D@ﬂﬁx[azerav]apoiatx(r ac gidla b eolbtess1pil. 2018 wéddlssoledip c4. @5 inh of GHGK:MaOH:HEO (BED5200:509thenl Ut ed
wi Th a gappittidant 250xP cmsebimo fof ANbGamDE G2 rédRO(OHyele)tthah 3d bewd pAkeDinrthe sdme0. 8 N
HOAc (fisvlxbit. e calufnh oas washed with 59000l of salventuthe entify eluate colisctesif them coneniratibd teer e
col | ect edtyngsrionbe rotamsheMaparatel 1o yieltlaC ol thatdlidifisd wirteedryjegsinderchighy vacuuine fikereease
pool ed, eAnedA0? a () plsrudp prrduct aswhith @mprphoss golidvapor at or, t hen redi ssol ved
in 502 oforuther P“élf‘ﬁﬁ"qnybibﬁlq this rrpdues V?FE'F-‘E?"’ inAg ngobffexwrféermpakfdé? ajsxg
snow whi 285 eglymp of BipSiA thah bad herppadkedip C:\?T‘ 6y 50 gl fs e
the DVF ¥gnedP) 14’8"8 %%%M)h% 95?"95(% 8§" °&%H’ 'l *}"8 F ﬁ%'i"'rﬂ‘. ?&rl n.
The TEA VRGH I tare s %? piboii ,og oy 624 & gﬂg@{’

Reagent Vs B E”T?’%&Jé’ e P@s' i R Tl Rie '%‘o"%?‘c?é? 9 Pt
(Aldrlch |ndf |Iter|ngthrough What man #2 paper, then
preci pi t gtdmigleRy the addltlon of 120 ml of acetone. After filtering and
washing wt 100 m of acetone, the reagent was dried under high vacuum for
several haidNkppghe di saccharide Conpound VII (2.00 g, 4.028 nmbl) was

di ssogywved Tnh T00 ml of DW, treated with TEA (0.62 m, 447.5 ng, 4.431

mvbl ), coobsng (1.18 Mol @f e btucbRdn Example @aWas Higdolvbd 118 i bircMaCIE dhenitleltedith
Wodwar ditsmiRg atfanafteK startiigoat BT 3& ong houb, thel salebitk \were Trtv@iove@ Bl ks | rotery Svdporatdr 1A S
stirred lbavelveloieseeilihit aas ippdaedlydaken oein 10 uii-portidne bf Hakans Gwicdnesntretsditoltrymessor 10
mnut es. onTthe refanaeapdraiori After exiertsize diying ubdee high paspam, 886 ngr(10pks) efsolid proddc) wesl. 523
g, 4. 48 ey anitedrifipBidacetbsaltl? g, 0.616 m) in 50 nl of DVF was added via a
pressure equalizing addition funnel over a period of 30 mnutes. After the
additionE’Sé&" LEd#pl eted, the reaction 10 EP 0 527 803 Bl nixture was
stirred 8t of 120 hours, during which the

progres =t = LC(siIica [err] 50: 2542 5%
[err] eat)l. hes

OJeV 2bidaes c% i égg.'t De & s zﬁé’?r‘% “d the
oty res f;;ﬁ g" Msw d.v:%% g Eg T
ut 3[}25“
(200 400 Asgutloﬂgv &r ﬁé%mﬁ\gﬁ% ﬁ) wuﬂC e'entire
el uat g, was L&ﬁﬂﬁ-ﬁﬁbr( thile @@ 228 H‘os @lﬁw%tb@dnh 1.5 ml of CHzClz then with 1.0
mi of the TEA solution. The resulting so|ut|on was added to the activated disaccharide dipeptide solution,
and the reaction mixiure was stirred at RT and the course of the reaction was monitored by TLC. The
reaction was stopped after 20 hours, and the reaction mixture was filtered from the small amount of
insoluble material, then concenirated to dryness on the rotary evaporator and further dried under high
85 vacuum to yield a yellow semi-solid residue. This material was then purified by the procedure described in
Example 20 (i.e., EtOAc extraction and dialysis against sterile H20) to yield 155 mg of a white electrostatic

powder. For final purification, a 140 mg-sample was subjected to the same treatment as described in
Example 20 (i.e., Sephadex LH-20 and Cellex D). Following the column treatments and lyophilization, the

t al
_'E

12



toa 2.5 x 17 cmcolum of Dowex 5Q x 8 resin (100 nmesh, H+ form and
eluted with 500 m of H20. The el centrated to ca. 50 m, then

| yophilized to yield 2.25 g (71%%5%3% VIIl as a snow white solid.
10 d cNAcMur NAc-L-Ala-D-isod n (1 X) The disaccharide di peptide benzyl ester
(M TT) (2 proBucgwaslobtiihed B whitd@fcttbsatcdowast. MdlechiaOveight (IRMBI (MatgealardorD+ H)* Cic:

gl aci al aagiBise32nEdudd: 131B.8388. s was added 300 ng of 5% Pd/ C, and the resulting
slurry was hydrogenated at roomtenperature and 40 PSIG for 40 hours. The
cat al yst \RBEPARAJION QFGlchAciyrNACLiAlaDisoGIniT-AlalNHRRGHIE) Cel i t e pad, washed
wth H9 (3 x 10 nm), and the filtrate and washi ngs conbi ned, concentrated
t o~€a. 50 EXAMPKE2n passed through a 1 m colum of Detoxi-Gel[err] (Pierce)
at a flowrate of 8 m/hr. The colum was washed with 10 m of H20, and the

el uate an&B&BﬂEﬁgﬁ\ere conbi ned, then Iyophi lized to yield 1.86 g (95.5%

o Sormeund 2 ol F oo £ ‘ﬁ%mgs%{ewﬁ g@z&m Jne

-A| en o
procedur e. ? 1%

mgy of 1- p%‘:: bl oag%ﬁ, i cfc'ﬁ an | of 4%
1, 2-di ol eqy g,% & of /c |a, ( Ft?? B'p E%S'I\ﬁé "rl'lé"‘gfxﬁopilﬁtgm
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giving a Gomeniedé dhfédsOTHf re?&ﬁe%s'fﬁ\'mbﬁﬂﬁedmd&@ﬂﬁﬂh vadudin! tolyidic ed mﬂ@&%)hﬁ
added to tphauct as@cdiofesshistoud®il. PC, 75 ng PG to give a final volume of 5.0 m.

The 1A and |ipid mxture was passed through a 30 sterile mllipore [err]
fill yer oo ExamBME13aNy contam nants present. The filtrate was collected in a
cl éan, sterile, round bottomflask which was capped with al um num foi l

after fil |[BOGD-ARNHDPRI of the filtered mixture containing 1 nmg of | A was

di spensed into 10 ml vials. After the vials were filled, they were covered
wi t'h steri | BQ@BHIENHDBE es Hrepsprbensa 0.8h@Molsrale hyvthe EBE '{EM? efigtedreadegsalion of | n
one si B8 SHOCAe-SePH and palpylic @pid é‘ﬂ'ﬁ"”'l‘%ﬁ‘@@“ic%"q/i’eﬁ"bﬂ%ﬂ ﬁ%a( 0 ﬁftqu"iaa?q“@l'fg and

st opper i ng’ clion apd tha enguing waRtR g cT"dWB'Qd % rifigd ﬁé‘:h@'l Hrgrcigiand
e teno s Do o

| o on ] ¥ er
:‘”rgzznwe; a‘i”%m%éﬁg PIEFY ncf?se AWhiS gnorphious rﬂéer ation was then turned

of f an tlg?ﬁh peater set for [err] The vials were then |yophilized for
18 hours yoph| lizer containing the vials was purged with filtered
steril e argpR-nmbegevacuated three tinmes. The |yophilizer containing the
vials was Then purged again with argon and the vials stoppered under argon
at at mgphersio mioas aiMol) of the BRIGERAREM | ESB¥EId13 was dissolved in 10 mi of CH2Clz, then treated

G cNACMIr MAR 5Lmi Ak IFA-AfteOtnbing. at"RfoNbild {our the)redctioh Wik vofked! bp B@EitylasAlescriby iH
BOC- L- Al a Exéfiple 1@ for 2haTiisopnera idler Hisisijecdryihg (i85 higiy vacBurd, #idrb|was wetkisediBtssmgved
in 5 m CKEBG%) otithel triBuandacdbité-salt tohibe produetidsedvhite brhorihoBs sblidycl ohexyl car bodi i m de
(RCL, 680 ng, 3.3 mwbl). The resulting solution 50 was stirred at RT for
one houw, EXAMALE feeat ed dropwise with a solution that contained 421 ng (3.3
mvbl ) of serinol h drochl orlde and 333 ng (3.3 mvbl) of

N- et hyl m$ ': -‘ (actlon mxture was stlrred at RT

' id an rred

for 20 hours rea dW|th05 i Qelca

for anoth 5 E{:‘m'% iﬂ%'{@é gilon
and Was e olowu Eﬂze c Img rg on and ] nsu ro cﬁ uri

concentra ?o e upe %';Hﬁ) ?(}(1%9 iraly l Eﬁsn fter
under hig “Z‘@-f,ﬁ uegwa_sl_lh i, Je @,SOOl ed at
4 C for SeV o@ﬁ %&ﬁoaﬂ&n @M5! m§-Enfpfd of 'HE abd t;r@Juaw@S ROES'Y Rl fad dofd
drynes ssoorbracb&rf @b. aé'ébhsaéamnraataqa Celleh 5 Hﬁ%’bﬁinz;ﬂ&d @fd wﬁ bautl W Obeifrdd! Iasmﬂo

yi el d the whiid) bcirdsREs! phwdds Moldtbibr Q&gr@l(hnMS) (Molecular fon + H)* Calc: 1316.8432; Found:
1316.8375.
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EP O 527 803 Bl For purification, the entire crude reaction product was
dissolved in 25 m of [err] then g&t%l,gﬂa g a 2.5 x 20 cm colum of BioSi|
A (100- 200 nesh) that had been pE [ Frr] The col umm was t hen
successively eluted with (A) 200 m of [err] (B) 200 mM of 1% (v/v) MeCH in
CHO's, (fRepARRTION OF GIgNAJMURNAD-tLAlect-iIsbain/D-AIgMiDRE g8f 4% MeOH in [err] (E)
200 n1 of 6% MECH Tn [err] (F) 200 m of 1I0%6 MEOH In [err] and (6) 200
m of 158xAMPiEl16én [err] Fractions of 50-100 m were collected and assayed
by TLC (Eastman silica; ethyl acetate:pyridine:acetic acid:water,

30; 2: 6. 6GIENACMUrNAGDAL-DideGn-OBmhydri n). The appropriate fractions [err]
0. 9¥ were conbi ned, then concentrated to dryness to yield 739 ng (94% of
product as G&NMMWM'&Q'WS@@I'QQ# was (prepaead/m_E 095 Biial-scala| by the-ipedward's Reagentr e

r eact i onK-edigier-eoupling g (\ity with 93“9250@111 PBuPrprasicas dpscdsdyie Bxample20
of [ err]ands) usingdhe precedyra i Ple a‘fqﬁ"t' NE ‘H’“’(‘@”E‘!‘Jﬂ gpactign ondffm, prisuingngiain 344
ng, 27822 ophiizafion RHme °(W°d1’9“ffs olfained a3 white POWEer i xt ure was stirred at RT
for 20 h d the reaction was foll owed by TLC (Eastnman silica;

hexane: 2%5318 9:1; HCA spray, then ninhydrin). After renoval of the

sol vent Q'QHI‘%@ ﬂ(‘%_arq @ %E%r ator, the resulting oily residue was
partit, f Et OAC and 100 m of H20, the |layers
separ at ed, yanthifel6acitndiRttiué fJoﬁ\yéa’émSué'i ¢ B8 m&"%%E@QMg’? Wbk Jd%ﬁteéé? By Rﬁroﬁiu)auont hen

concent V&Bﬁﬂ Pu/S el Csihg! the broGsdlird (d8échberlin did AyopAllzetoh €SS

5
oi l . Th'@lsmdrﬁamt\?&%b{aﬁe&%a syitoi@f [err] (300: 20 then applied to
a 2.5 x 8 cmcolum of Wat man 52 resin (OH cycle) that had been packed

t,heo sexrmrmehlgent. The col um was washed with 500 ml of solvent, the
en Ire eluate collected, then concentrated to dryness on the rotary
evapor at GlcNAcMurNAc-D-AdaDdsoGin-Drata-NHIIPGAIG) i ed whi |l e dryi ng under hi gh vacuum
There was obtained 2.02 g (97% of crude product as a white anorphous
sol i d. 25 The EPGHOB] meddiated sordefsationt df GilcNAGME@NAC-RrilatDisoiinisesd Exampladld) WithsBol ved
i n 10247 AlgrNHRRG {36@ Examplen14) wes icarded; eyt on 2 026 mMgbsqals, fellepingnihe girocpiiusastietailad jnhat
had been E'Rédl f Q'|°"f'|’§xtﬁ?1§°“_ g doastign A thRepssuingayerkup. LF'L‘%EPWCH‘PS %‘ﬁeﬂ@yrﬁm’%’f
hexane, ctigmand a'yﬁ‘fa it "‘iateFJPC’Jﬁl'dr ?T‘eh'é%ﬁt'i@m QO aphi WH% i - Pr O—| | n

a plplo v B"? wasl-_s,.l eaqo ot mnf@c?ﬁur

hexane, 'p!I! a
ESLL?%‘%S %ﬁ?g% ¢ Mgé "afm i@%@tﬁgﬁc iy ?ag:gg " ?l'ﬁs'@é%um ‘o

yield SE&%& Ef1 30 pure product as a white anorphous solid. EXAI\/PLE 10

L- Al a- N é %50ng(1 15 mvbl ) of the product from Exanple 9 was

glt SSR?’ | ;’gﬂctlltgnsofmlorﬁ L@ irf \htr& 1§ 'br&d é@ﬁnﬁ&n\% ta? MLanHLd B8f tﬁEFﬁoduQ-ftlBﬁrof ?Lrﬁ&d' ng
3d ONedrbsis Fettdr '

| eave a colorlress oil that was repeatedly taken up in 10 m-portions of

hexane t heRussmnpeiphershbRed Monddytys1RES isofatetl Ibe dbrdityhdient apritaatidn. on 6B Percoll.

ext ensi VEneOdell indigbar rwehe radiostetntovin g i eliS por MDin(HFM 9840afiedOdontdinipg GebUBimana® 40

okt ai nednegstive serurh.r Griel mi @bty Sik €0° Jallst wordplatePinbndividual wells of a 24-well Plastek tissue

G c NAedVLieulike plateAVaiols HregsGh a-violudb af NBIDIPBexe| allled/dd timia @erdi Bacelsawaralipcubeipeptt | de,

A cNAC MUSNEdr B S COBmosphienAliqiate@. 1 EikettiecsuBpmagigyefe femoved aB24y G| apd a1 bbukOBT.

H20 (53. @drf@zermts%cnww%smee weressybsequantly gssaygd far tusror ppgrosistiacton (NP aetidiey wi t h

7 m of s&ara]oomaetcmvsavaoa o EH8A fssgpfrom TiGell Scienees (Gamiiriae, MAL [Ty resultp gf & Spees

resul tin %Islﬁft"Fro?i‘pm"@t sef foglhy in, Tabler4, rdamonsirate significant levels PEANE grodyctionby,alls

pr epafedCBPoUrs &% OMErede afgM™b. 42 M) of TEAto 10 m with CH2Cl 2.

50

55
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50 L- Al a- NHDPG (see Exanpl e 10, 226. 2 ng, 0.3 mwbl) was treated with
1.5mM of [err] then with 1.0 n olution. The resulting

sol ution was added to the activat g(f %?@a@?ﬁ%’?i de di peptide solution, and
the reaction mxture was stirred at RT and the course of the reaction was

nonitored by TLC. The reaction was stopgpt after 20 hours, and the reaction
m xture was filtered fromthe small anmount of insoluble material, then

concentr at e¢q—tTo 4T, S QI [ NE T 0 ary_ EVapul AL 0l aNg T urriferogriedunder
high 55 Vi A M R Al
then purified by tOng Gompowdur e desCmpdniration of Freeclnyg (Bg/R() |( | THF Lovéli(QAw)
exs¥action 4gnd di 1PV agarnst $teriTe HZ0) To yreld 155 ng 9f, a white
el ectrostatijc powdedompbipliif i nal purificatiogy a 140 ng-jsanpl e gps subj ected
to the same(treatnent as describged in Exanpig 20 (i.e.,| Sephaggx LH 20 and
Cellex D). Kollow ng the columm {reatnentsqgpd | yophili|zati onggg he 12 EP
0 67 80% 1 Ar oducs. cempodbisri ned §s a white ehectrostatijc powdegs Ml epul ar
wei ght (HRMp): (Mol ecular lon + H+ Calc: 1846.8432; Fdund: 134¢6. 8389
PREPARATI ONJOF G cNAcMur NAc- L- Al 4- D-1 sod n1@e Al a- NHDPG |( | B) S988XAMPLE 12
BOC- D- Al a- S¢r OH 18. Compol8@E D- Al a{ Ser OH was @tepared onja 1.0 a#8bl -scal e by
t he DCG; HOBT nedi at ed condensati pn of BOC- DA a and serfi nol f 804 owi ng| t he
procedure dgscribed in Exanple 8] The crudd0feaction pr[oduct wes purified
by chromat ography on a 1.7 x 24 cmcolum of BioSi| A by successive elution
with (A) 100 M [err] (B) 100 m of 1% (v/v) [err] (C 100 m of 2% [err]
(D) 100 mexafarise2o[ err] (E) 100 M of 8% |[err] and (F) 100 m of 12%[err]
TRe appsopriate 15 colum fractions were combined and concentrated to
dryness onctivation of Monocytes [neiad by DruglOompound Inerpaleted ivbkipddoerest aken up in 10
m of [err] filtered fromthe small anmount of insoluble material, and again
concent r at edHumen periphesal blood[henogydasi weredsajates by diensitegradient eatrifugalion o #8¢k Peragliuum t o
yi el d 168 nufhe Gelixywerst plaiechin Rd4twelh snigrolitep pleles &s; dospribed inuExample 332 TheExmpunds wee
BOC- D- /&F a PrepmRiGingl A\ a8 -depqriped incample Jaaediassaved for. BN pmdhctione a3 desgijbed
EDC! / DVAP ExaatpietOe Thecesyline! oxt pappratgexpedmentincare pot jorth ingsple?; anA ghqy-sigrifieant levels; o

f ol | owi ng TNREOPRRSE &R escribed in Exanple 9. After the coupling reaction
and the ensui ng workup, the crude prodL}% s purified by ion exchange
(Cell exaoD, OHcycle) and silica gel (Bi A) chromat ogr aphy as descri bed
i n Exanpl e 9 —he—columfr i { ned,
concentrat ed{t o @NFyPredustiaurpy tMopocytes incupated withoGorrtpounds Inbreporeftagirin Hipgsordesi ed | under

hi gh vacuum fo yi erﬁﬁ%&gmd( 65.5 $olid.
30 EXAMPLE 14 3

30— 0—42—Fvor—of om
Exanpl gs13 was di ssEPWald in 10 nl |of CH2CI 2, pf  TFA.
After standiffg at REOPRYAe hour | the readt on was worked WPexact!y as
described injExanpl e 10 for the L{isoner. ﬁtg[ er exte

ive dr¥Ing under high
vacuum there was aobtained 315 ngi(99 7% the triflluoroa ‘ate salt of

t Re/product as a white anor phousvsol id. 40 EXAWPLE 15
40

EXAMPLE 21

Activation of Monocytes In-Vitro as Measured by In-Vitro Tumor Cell Cytotoxicity

45 Human peripheral blood mononuclear cells were isolated by density gradient centrifugation on 46%
Percoll. 1 x 10° of the mononuclear cells were plated onto Falcon microliter plates and allowed to adhere
for two hours. The non-adherent cells were removed and fresh media added. The cells were allowed to
incubate for 24 hours after which various concenirations of the drug either alone or incorporated in
liposomes was added. After 24 hours, the plates were washed and 1 x 10* '® [abelled target cells were

s0 added. Following an additional 72 hours of co-incubation, the plates were washed and the residual
radioactivity determined. The specific cytotoxicity was calculated from the formula:

% cytotoxicity = A-B x 100

A
55

Where:
A= initial radioactivity
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G cNAcMur NAc- L- Al a-D-isod@ n-D Al a NHDPG (I B) The EDCI/HOBT nedi at ed
condensati on of G cNAcMur NAc- L- ?%9?8? (see Exanple 5) with D-Ala- 45
NHDPG (see Exanple 14) was carri ed ou on a 0.24 mwl-scale follow ng the
procedure described in Exanple 11. Foll ow ng the coupling reaction and the
ensui ng W Kup residad@ rdiicaslvigt was purified by the procedure described in
Exanpl e 20THe results oféytdbsicBX hssBCofi varibud Banpdiriik bhes ordfidipoaisd G Bosdmee @t vabdr ) t o
yi el d, adohentratiprsi$ givenzia Tatdan3. AlldL thetpstdll campulondsesithervatbes or ikcorpofated 3 liposomes,

puri f i cademonstrated ity togetivatepiosocyibs blbe cytdoiice pr oduct was subjected to the two
colums 50 procedure (i.e., Sephadex LH 20 and Cellex D) After

| yeghilization, the pure product was @be&ined as a white, electrostatic
powder. Mol ecul ar wei ght (HRMS): (Molecular lon + H+ Calc: 1316.8432;

Found: 1316.83]5. 55 ]ln-a' In-Vitro Cytﬁ@m&y%ﬁaﬂ&@%oﬁéoﬁ@ﬂﬁe\mhmng:
A cNAcMur NAc - DIAra=DB-tsoa =A==+ =) P15
" M‘?Hﬁﬂn was

A cNAPMUr NAC- DY AL aSPRountty 11 CFgmptation
prepared on a (. 78ontrdb| - scalle by the W)odvvard S Reagent Ktaedi aj ed coupling
of G ccNAcMur Nfc CorhdopndidAt h | D- PE/BG'D- i [sod n- GBh (pr efared a8 desgribed in
Exanple 2 and 3) using the procedure |in Exan®de 4. Hol |l owdg the 72
hour - goupl ing feaction and fhe ensuing worki§0 10 and |yop®®lization, 332 ny
of product was|obfemnsuetiGs & W/PG' powder. EXAMPLE 37 100
G cNAcMur NAc- D{Al a- D-1 sod@ n|15 The erftire reb@tion groductffron| Exanple 16

(332 ng, 0.423 was, depr o ed by hyd!®Yenati qn ovd#Ca Pd|C catal yst
using the proc %@z@é@dﬁ bé¢d #Wgﬁxa pl e 5. Fol | owi rjg worRlip and
313.1 ng of |product was obtagl'hed as [a gl g55y soflid. 20

| yophkd i zat i on,
E I\/PLE18G|c mﬁﬁ; - Ala- D-i sod |n- D- Al g5 NHDPG (]I C) e EDC| / HOBT
medi at ed condengsa df A ¢NAcMur NAgl- D- Al a-i sod 1l (se 'Exarrp e 17) with
D- 25 Al a- NHDPE (see Exanpl ¢ 14) was [carriegggut onja O. 2 mvbl { scal e
foll owing the proggalsnsi et @il ed in Bxanple 0111_ Fol Ijow ng1§he cpupl i ng
react Pon and tfe ensui ng wolkup, the jproductigas purli fi edgy Et DAC
extraction and|dial ysis agaijnst distifll ed wadger to Mield gafter
i 1mBeng of ajwhite powder. Fog.1final Jpurifiteati oph, a 90
rrg sarrpl e of the above prodict was subjectedt.do the |two cabum procedure

. Sephadej LH 20 and I 1 ex D) fter l@phi | i Zati on7.0t he pure product
was OB‘{ ai ned as; phatid yer ght (HRVB) :
(Mol ecular lon ?gﬁg %gip fatid , %ﬁow LE 19
Activation of Mereey ; as—M by t he
Producti on of Turmr 35 Necr05| S Fact or Hurran per| pher al bI ood nonocyt es
were psolated by densi ty gradi ent centrifugation on 46% Percoll. The cell
nunber \AE?&A"%{’ Gét ed to X 105 cells per mM in RPM 1640 nedi a containing 5%

human AEQ&%}“% Sfa_'erum One m containing 5 x 105 cells were placed in

individ a 24-well Plastek tissue 40 culture plate. Various
diugs in a %ﬂr&bl%h&f(ﬂg -, s i) BARIRGaIR sidnd Be7E G 4.0 Mfolf Sid SMAE (284 mg,
I ncuba esly Giviol) were dissolved in 30 ml CH2Clz and 20 ml DMF, then treated with EDCI (920 mg, 4.8 mMol), and
the resulting solution stirred at RT for 24 hours. The reaction mixture was then concentrated to dryness on
a rotary evaporator to yield an oily residue that was partitioned between 75 ml EtOAc and 25 ml H20. The
layers were separated and the organic layer extracted with saturated NaHCOs (3 x 25 ml) and H20 (3 x 25
mi). After drying over Na; S04, the solvent was removed on the rotary evaporator to yield 1.208 g (90%) of
a white solid, which was further purified by crystallization from diethyl ether/hexane to yield pure product as
a snow-white solid.

1%

EXAMPLE 23
D-isoGin-OBn

A sample (1.0g, 2.98 mMol) of the product from Example 22 was dissolved in 50 ml of 1N HCI/HOAc
and the resulfing solution allowed to stand at RT for two hours. The solvent was then removed on the rotary
evaporator to yield a white solid that was further dried under high vacuum, then crystallized from

85 MeOH/ether to yield 720 mg (80%) of the pure product as its hydrochloride salt.
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[err] in a 5% [err] atnosphere. Aliquots (0.1 m) of the supematant were
renoved at 24, 48, and 72 hours ar&ésg;ﬁ% [err] These sanples were
subsequent |y assayed for tunor nec C (TNF) activity using a
comrercially avail abl e ELI SA Assay from T-Cell Sciences (Canbridge, M).
The resul tgxambupesseri es of four sinmlar experinents, set forth in Table 4,
denonstrate significant | evels of TNF production by all 4s conpounds as
conpar ed (BDCA-THI{UBNPD-lsdEin-6Bn 14 EP 0 527 803 Bl Table 1 TNF Production
by Monocytes I ncubated with Conpounds Suspended in Saline. 5

Dr ug. CoapounBOC-L-Thr(OBn) (S@oac@t8Bmag, 2.0 mhxdi), #rddehydromgsudoinimide (253.2TiNg: 2.22mMbl) were
(pe#m ) 1 .dis@ivetlrim5.0 mi DMF and 7.0 ml CHxCle. To this was added EDCI (421.7 mg, 2.2 mMol), and the 130
2. Conpouriepuking solution stirred at RT for one hour. {ihen, a solution that contained 440.4 mg (188 ¢Mpl) Of the

1000 10. Q product from Example 23 and 164 mgdHh623mMel, ofifmptflyimespholine in 5.0 ml DMF was added ang) 1
180 1.0 the reaction mixture was stirred3at RT fpr 48 hours. The solvents were then rpopgyed son %ﬁ?ﬁmnd

| C 10 evaporator to yield an ou rfldue that was partitioned between 100 d 60 ml H20. The layers

?(r)lov]_?r g k\?é/?ere separated and the organlc Ia ryinﬁss qn d%%u(?ag{ h %—% qé?}ﬂeélrft. %@gpé%&)d
monocyt es .E?f‘ﬂ 5{ p&% § a. eac qwébua@ a.emf 3,56"/95 &9#
B)V‘é?)beml

The ceIJ ke n
rB‘F%%a&e ﬁ/&ﬁé 1(bﬁz

33. The c

and assay HC NEraftioROI4 Gl ﬁbnml @ée alﬂqt]bt &5 dach'Were Sas()f
four separgaicipedin EkdntR31S TR ébpﬁrﬁﬁatef t?a”cﬁdﬁs 'w@re'E%hlnﬁe conéé?ﬂat&&"t?mrﬁte&nth h ﬁ;ﬁﬁHr
IeveI s of dTM:u,ggrmgarmuﬁ,Q, ﬁamp.bajcsasaMQas%ydeNF Production by Monocytes
cybat®d Wi kdh fikad plafticdlicks tHeehre [prodadt eds crgstallizpd HFEMESOAChb@n< o v, Bftbr drying, 550
Ooncent I atrgD(e5% foveeii)ia} pjire Iproduct as dwikite lglavsylsolidpg/ M ) 35 Contr ol
-- 70 Conpound | A 0.1
430 1.0 EXAMPLE 25 800 10.0 750 40 EXAMPLE 21
Activation of Monocytes In-Vitro as Measured by In-Vitro Tunor Cell

t ot ox35ci n)-D-is eri pheral bl ood nononucl ear cells were isol at ed
p p

by density gr ad| ent centrif ugat I on on 46%
The product from Example 24 (540 mg, 1.044 mMol) was dissolved in 50 mi of 1N HCVHOAc and the

resulting solution stirred at RT for 1.5 hours. After removal of solvent on the rotary evaporator, the oily
residue was further dried under high vacuum, then crystallized from MeQH/ether to yield, after extensive
30 drying, 450mg of the hydrochioride salt of L-Thr(OBn)-D-isoGlIn-OBn as a white, amorphous solid.

EXAMPLE 26

GlcNAcMurNAc-L-Thr(OBn)-D-isoGin-OBn

GicNAcMurNAc-L-Thr(OBn)-D-isoGIn-OBn was prepared on a 0.60 mMol-scale by the Woodward's

Reagent K-mediated coupling of GlcNAcMurNAc (Vi) with the product from Example 25 using the

_ procedure described in Example 4. Following the 86 hour-coupling reaction and the ensuing workup and
\/ lyophilization, 388 mg of product was obtained as a white powder.

EXAMPLE 27

GlcNAcMurNAc-L-Thr-D-isoGin

45 263 mg of the product from Example 26 was dissolved in 75 ml of 10% HOAc, then deprotected by
hydrogenation over a Pd/C catalyst using the procedure described in Example 7. Following workup and
Iyophilization, 201 mg of product was obtained as a glassy tan solid.

PREPARATION OF GicNAcMurNAc-L-Thr-D-isoGin-L-Ala-NHDPG

50
(ID) EXAMPLE 28

GlcNAcMurNAc-L-Thr-D-isoGin-L-Ala-NHDPG (ID)

85 The EDCI/HOBT mediated condensation of GIcNACMurNAc-L-Thr-D-isoGin (see Example 26) with L-
Ala-NHDPG (see Example 10) was carried out on a 0.1 mMol-scale following the procedure detailed in
Example 11. After the 48 hour-coupling reaction, the reaction mixture was worked up, then purified as
described in Example 11. The final column eluate was lyophilized to yield pure product as a white
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Percoll. 1 x 105 of the nononucl ear cells were plated onto Fal con
mcroliter plates and allowed togg %5%53% two hours. The non-adherent
cells were renoved and fresh nedia adde he cells were allowed to

i ncubate for 24 hours after which various concentrations of the drug either
al one oreldchésiPpdwabied i n | i posonmes was added. After 24 hours, the plates
were washed and 1 x [err] labelled target cells were 50 added. Foll ow ng an
addi t i orRREPABATION I0F GMNATMurNru-ibSdriDaisoGihlaAlp| at es were washed and t he
residual radioactivity determ ned. The specific cytotoxicity was cal cul ated

from sheEXAMPEERS: % cytotoxicity = A-B x 100 A 55 Were: A = initial
ragtoactivity 15 EP 0 527 803 Bl B = resi dual radioactivity The

resul t s BRCEPerPRNi-IsoGInDBAay of various conpounds al one or incorporated in
Ilposorres at various concentrations |s |ven in Table 3. AII of t he tested

npounds, T

g fqmppu |"@ﬁ8'95?'94 F?‘f‘gl 18,3581 ipERCeduppARsH it
Lo ‘act vk Be it o 1&%&% dyuvfgatwt ‘%f'&‘iﬁ L oy
Vari ous aA (jrylgﬁp'fﬁﬂ?"a 151! ﬁ’ﬂ"e produ ipadt i éh y'e'd a8
Concent r'{ PSP P oyt ot oxi city (% Control

14CorrpBHl [err] 0.1 7.0 1.0
7.0 1. 0 Bt o 6.0 15 Conpound 1 C lerr]
0.1 L-Ser(OBn)-D-lsokéin-884 - 0 4.0 10.0 12.0
Conmpound™TA PCIPS2 0.1 8.0 1.0

5.0 10.0 The product from Exafhplé 20Q8000nht) d.6! AMoL) was treated with 30 mi of 1N HGVHOAR, ahd the
5.0 1.0 resulting solution was ldflovied 1t6 .sfand at RT for 2 hours. AfierCrembval of the solvent on tHeOisRAUNd
| A _; 20 evaporator, the oily residue was furtfler ried under high vacuum, thén Erydtaliked form MeOH/ether (seed. O
10.0 Example 3) to yield3afer dvidRsive drying, 234 mg of the hydrochloride salt of L-Ser(OBn)(R-i0GIn-OBn as
11. 0 1. Oa white, amorphous solid. 9. 0 10. 0 7.0 30 [err] phosphati dyl
chol i ne/ phosphatidyl glycerol |iposones (7:3 nolar ratio) [err]
phosphat P¥AMPLERY| | ne/ phosphati dyl serine |iposones (7:3 nolar ratio)

25

GicNAcMurNAc-L-Ser(OBn)-D-isoGin-OBn

GlcNAcMurNAc-L-Ser(OBn)-D-isoGin-OBn was prepared on a 0.20 mMol-scale by the Woodward's

Reagent K-mediated coupling of GicNAcMurNAc (Vil) with the product from Example 30 using the

s0 procedure described in Example 4. Following the 120 hour-coupling reaction and the ensuing workup and
lyophilization, 110 mg of product was obtained as a white powder.

EXAMPLE 32

35 GlcNAcMurNAc-L-Ser-D-IsoGin

_ 108 mg of the product from Example 46 was dissolved in 50 mi of 10% HOACc, then deprotected by
RS hydrogenation over a Pd/C catalyst using the procedure described in Example 5. Following workup and

\_/ lyophilization, 95 mg of the crude product was obtained as a white glassy solid.
40 For further purification, the entire 95 mg of product was slurried in 2.0 ml of CHCls, then treated with
sufficient MeOH to effect solution. This was then applied to a 0.7 x 28 cm column of BioSil A that had been
packed in CHCls. The column was then successively eluted with (A) 50 ml of CHCls, (B) 50 ml of 20%
MeOH/CHCI3, (C) 100 ml of 40% MeOH/CHCls, (D) 100 ml of 60% MeOH/CHCIz, and (E) 100 ml of 80%
MeOH/CHCIs. Fractions of ca. 5.0 ml were collected and aliquots (2)) of each were assayed by TLC (Merck
45 silica; CHCla:MeOH:H20:con NHsOH, 50:25:4:2; 5% H>S0:/EtOH; heat). The tubes containing material with
R; 0.0 were combined, concentrated to dryness, then redissolved in 10 ml of H2Q and lyophilized to vield

pure product as a white, electrostatic solid.

PREPARATION OF GlcNAcMurNAc-L-Val-D-isoGin-L-Ala

50
EXAMPLE 33

BOC-L-Val-D-isoGIn-OBn

85 BOC-L-Val-D-isoGin-OBn was prepared on a 1.0 mMol-scale using the same procedure described in
Example 24 for the synthesis of the threonine analog. After workup and purification by both silica gel (BioSil
A) chromatography and crystallization from the EtOAc/hexane, pure product was obtained in a 60% yield as
a white, amorphous solid.
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EXAMPLE 22 BOC-D-i sod n- OBn Benzyl aI cohol (476 nmg, 4.4 mwl) BOC-D-isodn
(Si'gma, 985.2 ng, 4.0 mwbl) and #2% 2.0 mvbl) were dissolved in
30 M CHCI2 and 20 mMl DM, then {Tea With EDC (920 ny, 4.8 mwbl), and
the resulting solution stirred at RT for 24 hours. The reaction m xture was
then concegxdmmiead to dryness on a rotary evaporator to yield an oily
residue that was partitioned between 75 mM EtOAc and 25 ml H20. The | ayers
wer e sepaL¥akmiisa@m-OBne organi c | ayer extracted with saturated [err] (3 x 25
m) and H20 (3 x 25 m ). After drying over Na2SO4, the solvent was renoved
on 't he & ot aryie predysbiren Exanipiy 33 (€750mg. 020 GnMp!)(v@S UPatesk with520an!\ohiN ECE#DAcdandwie ch
wets? f ur t hessulling rsolutiaadwasy alioweds toastand zatt RTo for 2r lursd Aftar frgtovak dfcthé [selxeh on taorofaive| d
pur e pr odengporger, He sioirsiduei was furheri diied mhdayfigtrvap@ung then Eryptallizeyl frondibfeOf/ethaniseee
(1.0g, 2.5k fo yeld: atter Heresh Cryinoy bih ex ainhe bydporhigride st efloValBrsoGin-0ffp asi2 of
1 N HCl / HeWe: angpheysesolidasyl ting solution allowed to stand at RT for two

hour s. ’thﬁ t was then renoved on the rotary evaporator to yield a
white sol t“was further dried under high vacuum then crystallized

from 55 n 0O nmg (90% of the pure product as its
hydr ochl owME—i@i—é&W oOARE-L V15 27 803 Bl EXANPLE 24

BOC- L- Thr ( 4. i bwa n 69 ol- 2 and
J% %A&uﬂ@%gg%eﬁ%wé“ LQ%ze o#%ﬁb wu Qa t

N- hy dr OXY Rifa6ilaé 8 BicKALRNA r@“d
7.0 m [ epdidiled hOexbhipis 4V ¥EbfovifdctRg] IEEan thé ehd\iAg Wworka dl hlllzatlon,

resul ti ngg§ﬂbuﬁﬁmct%§6[fmd%§awmteflﬁw‘j@ne hour Then, a sol ution t
contained 440.4 ng (1.62 nmvbl) of the product from Exarrpl e 23 and 164 ny

(1. 62 mbEXaMHALEN6MEt hyl norpholine in 5.0 M DM was added and the reaction
m xture was stirred at RT for 48 hours. The solvents were then renoved on
t he r ot ar GlcN8cMurtApbiVat-BisoGm yi el d an oily residue that was partitioned
between 100 mM Et OAc and 50 ml H20. The | ayers were separated, and the
organi c | ay@p maef thierodust from Exeneple gt was sissaived ineTP micof thp 1098 H@AsahwdﬁpmwbHZO
(3 x 5@ nhydrogemationogveiamiPE/Cl qaiplypt uping theopreceriire 5?-‘@6!"99(9" Yanplesh Fellpwing eworkyp grd,
evapor at 0W°P“t"F?$?P ﬁﬁr"k%@rﬂ‘ﬁjF’P@dP’B‘Wﬂ'e‘f’asrﬂ od 3% 8 (1Hhila gfaspy é‘P"& B?‘*U’iﬂﬂe’fﬂ WeRLEe as
a yel | ow B %%‘g( @gma Q’a'fj’BP"F W’éﬁﬁ pcribedyp Example 4Z. Fpcenscontaining

di ssol ved EE:{: |g '"8 T' EFafeﬂ tg deyness, thany regigpoived In L% MY o Heft and

Bi 0Si | 1260 13 V'8 8?'1“’ %?8 P BPY¥" The col urm was then successively
el uted W'E%Anﬁﬁ)e 00 m J[err] (B) 200 M of 1% ([err] (C 200 m of 2% [err]
and (D) 2 3% [err] Fractions of ca. 20 mM were collected, and

al | QUOLS _heiatord br FidRboYIR' -V B qﬂupxco}l;.lp&.aﬁ 4135 Fdrinbi3orls e MAERINSH By thel 1
approprlad [tioh lof iterietHah-T-beta BMU/dOFE FNF a 0 UTyTmeE
dried ynder high vacuum1to yie product as a V\:hl te gl assy sol id. 20
For final pwunkd sembhetidbloddonBéVids werelsoRibd BY duidity gridint cbhirifugation & 46% Percoll.
Et OAc/ hexanahé eslyriumbél, waa fatijesteddito \6i N 0° chilsChel @l (nGPM 1846 ik cordininUBoe highiahCAR: t
as- a whi t eegglivaseimsOhe il conéifing’5Ex @5 calls were TgtacedDBrindividlual @B of- 296kl Plastslptissatct
fiLom Exanpiitere late, Méusrgrugs inOxivolumishdf )0.5vakswalé sddati \abting rer& Orharicorofouddy W AlBOAC
and t heao r ullatadrig linvedmes iae dessribied indotanaple REnd added ins vhlome of 0.5l te individuabwells o
sol vent o#-velicPlastok Aipsye syiureoniaie- dhe cellp wergiincpbatedit §('EC inasS% (P2 hisosniiprie chliquptder

hi gh vacu(?rh mp) e rihe; eyRetnatant; were| '?'F"GPH Bl @f/heyrs @pd tigz Zs'fl @) 80" Gafthese aamplep Syeree
subsequently assayed for TNF as described in Example 33 an interleukin-1-beta (IL-18) using a

commercially available ELISA kit from Cistron (Pine Brook, NJ).

45 The results of a series of two separaie experiments set forth in Tables 4 and 5 demonstrate significant
levels of IL-18 and/or TNF production by all compounds and formulations of the invention as compared to
controls.
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30 drying, 450ng of the hydrochloride salt of L-Thr(OBn)-D-isod n-OBn as a
whi t e, anorphous solid. EXAI\/PLE&%?%%_,\CA%%(M NAc- L- Thr (OBn) - D-i sod n-0Bn 35
G cNAcMur NAc- L- Thr (OBn) - D-i sod I repared on a 0.60 mwol -scal e by

t he Whodwar d' s Reagent K-nedi ated coupling of G cNAcMurNAc (VI1) with the
product from Exanple 25 using the procedure described in Exanple 4.

Fol | ow ng the 96 hour-coupl{ng reaftion and the ensui ng wprkup and

| yophi l'i zation, 388 ng of pfoduct jhvas obtained as a white}powder. 40
EXAMPLE 27 Q@ cNAcMur NAc- L- Thr-Bti spA n 45~ =263 ng of the product from
Exanpd e 26 was dissolved inj 7532 pf 1@ II0AcE tHendeprofected by

hydf ogenati on over a Pd/ ¢ chta tlusimg the procedure degcribed in Exanple
7. Foll owi ng workup and Eyophi L} zation, 201 ng of productjwas obtained as a
gl assy tan solid. PREPARATI ON d cNAcMur NAc- L- Thr - D- | sofd n- L- Al a- NHDPG 50
(1D) EXAMPLE 28 G cNAcNu,ENA:jL r{D | spAan- LoAl & NDPG (ID) 55 The
EDCI /0BT medi at ed conde@sal iD f| A cMAcMir N&c- B TRT-D-i $0@ n (see Exanple
26) with L- Al a- NHDPG (sge B pl e 10) was carri & out onla 0.1 m\bl -scal e
foll owi ng the procedure get @il ip Exanple 11. After the}48 hour-coupling
reaction, the reaction n’igxtrﬁ@ s|worked up, then purifi¢d as described in
Exanpl e 11. The final cokumpgiEuat¢ was 1\ @phB i ZdZo yi ¢l d pure product
as a ®hite 17 EP O 52¢ 80F eILect rostti & pfder. PREPARATI ON OF
A cNACMur NAC- L- Ser - D- | so@ n; L $ EXAWPLE 29 BOC-L- Ser (OBn) - D-i sod n- 0Bn
i 1. (

Thi s conpound was prepar@&d ¢ ) mvbl - scal e "'usi ng the gane procedure

described in Exanple 28 E0 |fom|+hé synt hesi s of 1 he thregnine anal og.
A-{Tté/ermmrkup and purifEcéti¢n bgth silita gel gBi*oSi| A) chromatography
ahd’ crystal lizationFrem,Et QAcchexane, pure product was oljtained in a 79%
yield as a white, amnwrgh@usjsolid. |EXAMPLE 30 15 L- Ser (OBr}) - D- 1 sod n- OBn
The product from Exagpl et291(300 ng, 0.6 mwblL) was treateq with 30 m of 1N
HCl / HOAc, and the re§uTu't mng |sol utign was all owed to standjat RT for 2
hourszs After renovaljok fhelsolventf on the rotary 2o evaqor”at or, the oily
resi due was further grge@ under hidh vacuum then crystalllized form

MeCH et her (see Exar@l‘é 3 tlo yield, after extensive dryirlg, 234 ng of the
hydrochl oride salt af & Ser(OBn)-D{i sod n-OBn as a white, |anor phous soli d.
EXAMPLE 31 25 - " '
30 - 4
Z 3 g =
w Lo
£~ Z -
= 1
= X
z =
= - <
c )
35
e 7
c e =
o % D)
2 ? ¢
U 2 - -
40 £ 21 A
- ] 1
o - =
= &= e
b [} (1} I n
S - @ -
: ' § o 8
i : 8§ F 3
= G - &
= sot - oo
E £ = £ =
= o 4]
o < o & >
s, Z 4 -
50 13 (3] =] 15 &.
o c= & & = E
o -0 -~ X v =
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A cNAcMur NAc- L- Ser (OBn) - D-1 sod n-0Bn G cNAcMur NAc- L- Ser (OBn) - D-i sod n- OBn

was prepared on a 0.20 mvol -scal e
coupling of A cNACMurNAcC (VII) w tEEy‘ﬁ?g% 0

dward' s Reagent K-nedi ated
uct from Exanpl e 30 using the

30 procedure described in Exanple 4. Follow ng the 120 hour-coupling

reaction and the ensuing workup and |yophilization,
obt ai ned as a white powder. EXA
ng of the product from Exanple 46
deprot ected by hydrogenation ove
descrilmed in Exanple 5. Follow n
crwfe product was obtained as a W
purification, the entire 95 .ng3of-
then treated with sufficient NEOH, ta
to a 0.7 x 28 cmcolum of BiqSi =4
col um™was then successively efufe h (A)‘BOQM of [e
20% [err] (C) 100 m of 40%[esr]2c®P 3100 m of 60%[err]
80% [err] Fractions of ca. ®.C=nfswrefcollected and ali (
wer e assayed by TLC (Merck ?5'§sﬂﬁi [err] NH40H, 50: 21
heat). ,The tubes containinggneefi&@swithdeI] . R wePe
concentrated to dryness, then sed¥ ed in 10 ™ of [er
to yield pure product as a hiEe rostatic solid. PH
G cNACMr NAo- L- Val - D- | sod rig L- 2l § MPLE 33 BOC- L- Val
BOC- L- Val - D-i sod n- OBn was .ar epaf.ed@lsn|a 1.0 bl -scal e |\
progedus e described in Exarpl e524 he 5y hesi 9= of =t |
anal og. After workup andspugi fpcati

R By both siTica gel
chronat ogr aphy and crystal |$zagi ¢n f t he Et OAc/ hexane,
obtained in a 60%yvyield & m&'

Mas @i ssolved in 50 m
Z|£d|C Gat @yt Birmy |

0-pLkyp and | yophi¥i zati
hi3 | assy solid. 40

Fhat kad<beessn packed

- . ~

1
2

§s a r phous solid. 18
EXAMPLE 34 L-Val -D-i soGh- GBn » product from Exar
0.40 n®®l) was treated w@tthdf N HCl / HOAc, and t hg
2 hours. After rd
y residue was furt
DH/ et her (see Exany
drochl oride salt ¢

solvent on a rotary evagdral
hi gh vacuum t hen crysthIL%edaf om Me(
after thorough drying, 134 4y »f [t he hy

50

L-Val -Orisod n-0Bn as a Mhite, Fapor phoys $blid. 10 EXAWPL
G cNAcMur NAc- L-Val - D-| sé& nz OBR 15 d &WcMir NAc- L- Val
prepared on a 0.20 mbl -Scate @y the WjodWard' s Reagent K
of @ cNAcMurNAc (VI1) with #he pjoduct |frdin Exanpl e 50 us
detail gg i n Exanple 4. Follgmjng t he 9% h&r - coupl i ng reg
ensui ng wor kup and IyophiliaatgoT, 95 1ify e product was d

powder . . =5 & <

v 2 : :

%0 < n n

= Al c:

t {

o = j-

- 2 3

| 2 z 2

£ £

¢ z

< <

z =

8 z

T )

D in Liposomes

Fmpty Liposomes

Compound

3
Mop

Thj

110 ng of product was
PLE 32{35 (]chwchhrhwc-k

-Ser-D-lso@n 108
of 10% HOAc, then
he procedure
on, 95 ng of the
For further

2.0 M of [err]
s was then applied
in [err] The

{r] (B) 50 m of

and (E) 100 m of

uots (2X) of each

:4:2; 5% [err]

conbi ned,

r] and |yophilized

REPARATI ON OF

-D- I sod n-0Bn 55

sing the sane

e threonine

(BioSil A

pure product was
EP 0 527 803 B1

ple 33 (175 ny,
resul ting

noval of the

her dried under

le 3) to yield,

f

E 35

-D-isod n-0Bn was

- medi at ed coupl i ng

ing the procedure

ction and the

btained as a white

1D

C

55
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20 EXAMPLE 36 G cNAcMurNAc-L-Val-D-1so@n 95 ng of the p
Exanpl e ©‘35 was di ssolved in 50 f %HOAC t hen depr ;
hydr ogenation over a Pd/C catal ;Est Sg?ggs%ﬂe procedure desc mﬁh mﬂmdm -
5. Foll owi ng workup and |yophilization, 87 ng of the cr ude

obt ai necciamsa white glassy solid. This material was then purified by

chromat ography on a silica gel colum exactly as described in Exanple 47.
Fracti ons aeorhgmuii sitheriaxinelai al with [err] 0.05 were conbi ned, concentrated

to dryness, then redissolved in 10 mM of H20 and lyophilized to yield pure
produet as a yygu,,,e powder. 30 EXAMPLE 37 Activation of Mnocytes In-Vitro

b)}uDr ug WATS' and For nul aCHg®ts as Measured by the Production of

I nterl eﬁ% nd/orWen perl pheral bl ood nonocytes were

i sol ated b?“mrs;y&[,ao‘? w on 46% Percoll. The cell nunber
was adjusted to 5Nx 105n%g _ﬁ per¥i in IQF’M 1640 medi a containing 5% human
AB neljatl ve serf taoncng 5 x 105 cells vver?[ql aced in

i ndi vidual wells gf 24- Wech Pl astq:k tissue culture pla Various drugs in
a volume of 0.5 ml were addpd at ®i%me zero. The conpounds were al so 40
formul ated in |iposones as Pescribed in Exanpl@ 7, and added i a vol une of
0.5 nmy to individual wells bf a 24-wel | Plastelt ti ssue cul ture;:ol age. The
cell s were incubated at 37 “"C‘l'ﬁ'”é'cﬁ%%fca"ﬂ mosheirs, *",&I‘?“qﬁ& 81 m) of
t he supernatant were renoved at 24 hpenws, and frozen atc -er-tc]-a‘These sanpl es
wer e subsequently assayed for TNF asé‘, described in Exanplle 33 and

Interl eukin-1-beta (1L-1,8) using a commercially available ELISA kit from
C{gran (Pine Brook, NJ). 45 The results of a series of two separate
exper i ment ghesei Rf &r(CHCd)alkyll 818 lisofC:-Cs )alkyll FS arle Rb mmt indhidwallyi (Ge1Co)alkpirgroupe biaing of

| L-1[ err] abodi @4 doukle bpndsOXiistai single ygndedr anycrepiityUmsidue ordprisiog ol quimiotsresningfacidhe

i nvent i on tesidessiaad Yesiany @mino acid reisidue; 8@ tgtpharmagkuti@llbzertdl spits thasgof-] 20 EP
0 527 803 B1 [err] EP 0 527 803 Bl1 Cains 1. A corrpound of the formul a:

[err]2 2 Thecompound of claim 1 wherein R! is -CHs.
3. The compound of claim 2 wherein R? is -CHs.

4. The compound of claim 1 wherein X is any amino acid residue.

5. The compound of claim 4 wherein X is any naturally occurring amino acid residue or an enantiomorph
of any naturally occurring amino acid residue.

6. The compound of claim 5 wherein X is selected from L-valine, D-valine, L-alanine, and D-alanine.
” 7. The compound of claim 1 wherein Y is any naturally occurring amino acid residue or an enantiomorph
of any naturally occurring amino acid residue.
'\/ 8. The compound of claim 7 wherein Y is selected from threonine, alanine, valine, and serine.
9. The compound of claim 8 wherein Y is selscted from L-alanine and L-threonine.

10. The compound of claim 1 wherein R® and R* are individually (C12-C2s)atkyl groups having about 0-1
doubie bonds.

11. The compound of claim 10 wherein R? is a (C1s)alkyl group.
12. The compound of claim 11 wherein R* is a (Cis)alkyl group.

50 13. The compound of claim 10 wherein R! and R2 are -CHs.

§6
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C) a 20 wherein [err] is [err] R2is [err] are individually [err] groups

Compr Psing one or nore. anno aci d T ATHABENG'Y (S any Eﬂﬂlll,mllllllﬁﬁllﬁﬁm

residue; and the pharmaceutically acceptable salts thereof t 2 fhe”
conpound o, Klipasofelcombriding aRorhputdsof telfiimuig. The conpound of cI a| m 2 wherein
R2 is -CHa. 4. The conpound of claim1 wherein X is any am no acid residue.
30 5. The conpeunsy of claim4 vvherel n Xis any naturally occurring am no

acid resi ! an enantl ony any naturally occurring amno acid -
resi.dues 6 hJ conp rein Xis selected fromL-valine,
DMl i ne, L- aI ani Ngy pe conpound of claim1 wherein Y

ap
is any naturallyoodcurrl ng:-_aéﬂ no a@i”d resi ue or an enantiomnorph of any
naturally occurring am no atid r@smjue 8. The conpound (of Jcl ai m 7 wherein
Y is selected fronwthreoniges al anllng valine, and serine. 40 9. The
conpoudd of claim8 wherein is setected from L-al anine and L-threonine.
10. The compound of claiml erein [err] are individually [err] ogroups
havi ng about 0-1 double bondg. 45 11. The conpoufd, of cLal_ 10 wHereikn R3
is a (Cs)al kyl group. 12. Thé corrp‘\g"Un ‘I % Fh‘.[lxwh'gr FrcraT PSS f‘grr]
al kyl ggoup. 50 13. The conpound of ck:a-lmazlo V\/nerel n [ecpl—oaad-‘ferr] are
[err] 55 22 EP 0 627 803 Bl 14. A bl posome conprising a cgnpound of the
formula: 5 [err] O 15 wherein [err] is [err] is [err] are Individually
(Cs-Co) al kyl groups having 20 about 0-4 double bonds, X is a single
bond or any vmetni Riyié (G jalke RTE API-Cs3dllyly) RO Bl B areindiRidaally (R -Gi6)aiky! hoapsthaing
apd, Y iz6 anyabautiosalosttse bbnie Xiigla inglabid bhany phaidylresiiué corlising ave oepbralenipo sad t S
t hereof . 15.redifues, efd Y sencanipnaciidesidue;codihe pharmaneutivhlly Goaeplabld satts thewsoff or  t he
manuf acture of a medi canent for therapeutic application in stinmulating the
i mrune r e3pdireedt dife eompayndedr compositien ofAClaimat rpadé eri thamanufaeyess pit & Oedicamast fosi ng
an ef f ect i vehaspsufisopriiFatiomis supyigbe e gPuneregponsa ofgrmamma.n a phar maceut i cal |y

accept @bl e vehl cl e. Patentanspriche
16. A pharmaceutical composition comprising an effective amount of the compound of Claim 1 or 14 in a

pharmaceutically acceptable vehicle.

Patentanspriiche
80
1. Eine Verbindung der Formel

Cig=h Ci4,<H
HC/\ \
35 Q
& Ctyo ’ o
o= 1 i 3
L I, | o=¢ (1)
o R c=C Iz
A
0 0
_ u I
Y W= CH=C¥y ~ CHy=C =X = NH-CH~CH,—0 ~C -3
I |
- C-NH, CHiz0~¢- r*
t | ]
0 0

in dor R! (Ci-Ca)-Alkyl ist, R? (C1-Cs)-Alkyl ist, R® und R* individuell (C¢-Cao)-Alkylgruppen mit

50 ungefdhr 0-4 Doppelbindungen sind, X eine Einfachbindung oder irgendein Peptidylrest umfassend
eine oder mehrere Aminos#urereste ist, und Y irgendein AminosHurerest ist; und die pharmazeutisch
akzeptablen Salze davon.

2. Die Verbindung nach Anspruch 1, in der R' -CH; ist.
55
8. Die Verbindung nach Anspruch 2, in der R2 -CHj ist.

4. Die Verbindung nach Anspruch 1, in der X irgendein Aminosaurerest ist.
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30 1. Ei ne Verbindung der Fornel CH2ZCH H O O-~-~C ~ O C Hﬂ -
nH.* CM M2-c: z-i 1-' - -x-nxl -cx* - c;g?- 5970808 B “II'III "ll" In Il”““lo
'n der R (C C) Akyl ist, RoefQSAEBL 1 it R3 und RA i hdi%iduel
(Cs-Cso) - Al kyl gruppen mt 50 ungefli hr 0-4 Doppel bi ndungen sind, X eine
Ei nf achbs.nadisngeriskbiing hach ansprick 4,Fie férdOgerdeminatiivtrasaommheiien AminckairerdB b & o

Am nosaur erceaitiémargst von irgehdeinant igpEtinlidie votkoAvwfiehdsa Aninosiamtesi i@t ; und di e

pharmazeuti sch akzept abl en Sal ze davon. 2. Di e Verbi ndung nach Anspruch 1,

i n der RS -DigHferhingiung fBh Snspidrhe5, iadehX aebgerdinth istdvs Mysiimy D-Yalin2L-Alanin ghdrD-Aéhin. CHs
ist.. 4. Die Verbindung nach Anspruch 1, in der X irgendein Am nosaurerest

i Sk 23 7. DisPletbingiony wofs Apsprush 1, der\Ydiropadei narlishayorkommensier Aminopiurprast gder eja

i r gendei n RtEDRNiPRerOR, kgepdeinse pAtfisich xerkamsmeadandiminosdusisies st n Enant i onor ph von

i rgendei pem nat Urlich vor kommenden Am nosdurerest ist. 6. Die Verbindung
nach ﬁqnsflr L?dﬁ‘l\? indfing nach ARPIIENST &GS Y puspahil iskaup Thyaeniny, Alarin, Walinjugd Serina| anin~und
D Al ani n .. Dl e Verbindu nach, Anspr.uch 1. i.n der Y_irgendein natUlich
vor kom‘re?idgbr'e \Krrﬁmr??d“ rhaf’her"esg':tucr;h(.‘lé%g‘r&"e}(n ?‘ﬁ“@ﬁaﬁ? lF'(g‘p i b'?ld #’F%%oﬁ'é"ei nes natUrlich
vor komme 1 L I 5] ' | ady gl N
tor KoToRIh (RRGARNEERRRNSE Pl el L L0 ABRRBATRY Yoier
Ver bi gglung nach Anspruch 8, in der Y ausgewAhlt ist aus L-Al anin und

L- Thr eon{{) piel¥rbidduy néer Rispdehnd, msms_/m.amwnxvgmpwisﬁer R3 und R4 _

i ndi viduel I (C12-C23)-Al kyl gruppen mt ungef Ahr 0-1 Doppel bi ndungen si nd.
15 11. Diz Dilevebimiing ik AsprudiEpi dedR* Jdhe (C9)-AllAgrispe Bi.ne (G 5) - Al kyl gr uppe
Ist. 12. D e Verbi ndung nach Anspruch 11, in der R eine (Cl s)-Alkylgruppe
i gt , 20 13l KidVegvindengrianitdnmsgructatdhindafund A2 -C8s sindd der R1 und R2 -CHs sind. 14

Emm Li posom ent hal t end ei ne Verbi ndung der Fornel 25 cX NH
~~~~NH 3% Ein Liposom enthaltend eine Verbigyiung der-Formel- R- (O 0
C3- NH2 Cm- -C- :-0 0

25 C:‘.',':H 47 .

P = e o .
HG \ 0 AL,
3 N0 ) \
—_—-———‘-7\—.
. NH e N oH
=g L .
0 } | osc (1)
R G=C I,
g2
0
[} L]
o5 Y NH=CH~=Ciy —CH,~C =X~ MH~CH =CiH,~0 ~C ~A>
| | p
C = NH, CH;y0-C-3
_ o o
40 in der R!' (Ci-Co)-Alkyl ist, R?2 (C1-Cs)-Alkyl ist, R® und R* individuell (Cs-Cio)-Alkylgruppen mit

ungefdhr 0-4 Doppelbindungen sind, X eine Einfachbindung oder irgendein Peptidylrest ist umfassed
eine oder mehrere Aminosdurereste und Y irgendein Aminos#urerest ist, und die pharmazeutisch
akzeptablen Salze davon.

46 15. Verwendung der Verbindung oder Zusammensetzung nach Anspruch 1 oder 14 flir die Herstellung
eines Medikaments zur therapeutischen Anwendung bei der Stimulierung der Immunantwort eines
Sdugers.

16. Eine pharmazeutische Zusammensetzung enthaltend eine wirksame Menge der Verbindung nach
50 Anspruch 1 oder 14 in einem pharmazeutisch akzeptablen Tréger.

86
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40 in der RL (C-GCs)-Alkyl ist, R2(CI-Cs -Alkyl ist, R3 und R4

i ndi vi duel | (Cs- Clo) - Al kyl gruppen gg § %lf]% ghr 0-4 Doppel Smtwimﬁ“ﬁﬂ“l”m
ei ne Ei nfachbi ndung oder irgendei n Peptidylrest ist unfas

mehrere Ammi nosaurereste und Y irgendein Am nosgur erest ist’, Jind'di &

phar mazeuRetdnbicatiohept abl en Sal ze davon. 45 15. Verwendung der Ver bi ndung
oder Zusammenset zung nach Anspruch 1 oder 14 far die Herstellung el nes
Medi kamentls Gampotduerfapelat i schen Anwendung bei der Stinulierung der

| mmunantwort ei nes Saugers. 16. Ei ne pharnazeuti sche Zusammenset zung

enthal tend e néz"gﬁiksarre I\/Enge q Ver bi ndung nach 50 Anspruch 1 oder
rHaf M eg a

14~|’n el Htl sch en Tr ager. 55 24 EP 0 527 803B1
Revendl oat | 605—1-_%5/4 C.' FCH 1l l(I)

NH1 10 NH du CaC~~~~~~ t6

Y - N g >a @ﬂ.éﬁl c-’}é* NG X2- 0 --C - R I

| C NHZ? I, K~-Q @4 v 20

0 dans laquelle Rlﬂ'est un d@=8ups al kyle en G -9, R2 est un groupe al kyl e
en Cl -5, R3 et R4 sont indiyiduell&fent des groupes alkyles en C6-3s ayant
environ 0 a 4 doubles |iaisofs, X est une sinplegiaison ou un qusl conque
resi du ,peptidyl e conprenant yn ou plusleurs residus d aci de am ndy et_Y est
un quel conque rtsidu d' aci de am ne* E“s&“s'(?ézﬁﬁl‘lﬁ"-‘&ﬁ"-dt‘c@pgmf-ﬁymh

poi nt de vue pharmacoutique. 25 2. Co suivant lar licald on 1, dans
| equel Rl est |e groupe -CH3. 3 Corrpoég sivant la revendlzcatu on 2, dans

| oquel R2 est |le groupe -CH3. 30 4. nmposa suivant |a reverfi catl on 1,
dans | equel X est un quel conque residu d' acide amne. 5. Conposd suivant |a
revendi cat i odansl Jaquelie R’ | estjure brobpecalktyleuen Qurel Boestjwe groupe diylalom Ci-de Raet RS sont

d' ori gi ne naindividuellement deg igroupes retkilemen Gshe aram envioep & drrdguklesligisond X eist aind simple

ani ne d' ori gieisen erenquelcpngue Msidu Beptidyiagempeenant iy eunplusfeyrs résidup dpeider 4riné: 8 Y eRlins
| equel X estuncavelPyauqyatigy d'acide pmipg;|et pris de|cgluirsi gagpriaples dy goint.dg yeq phagnagqutiquy.

D- al anifie.. 7, Conpose suivant |a revendi cation 1, dans |equel Y est un

quel conqué’ r GRRg "’é’Ei'adE"eﬁ‘?Waﬂ‘é‘ Hdﬁ‘ﬁleﬁi’?\@ getle groube CHs. ot el | e ou un

d t h d d t |1 40
&négn{ogggrp et Sl R £ koL R gt 3%3.1.” ap?ﬂren a
thr 60”'396 C %Qé uﬁ/ant aare\)é léa@(ﬁ-u 1e Eanls Eeq &'thEfm r%gel?o%@gsﬁgm cid

revendi Catl on ans | eque est ch I Sl

L-t hreoni ge. odd) \gﬂ@%&déw&(ﬂn&a 4 &&X%@ﬂl bichguel Qiiﬂ’ﬁc& eﬂ‘d‘r%ld §t
R4 sont indi cﬁl@ B:uéﬁ@ﬁﬁloﬁ%h&'melgon%ﬂdﬁiﬂlﬁﬁd'&nﬁamfr?:gl:l'o::]sl:\e naturlellee %m

35 6. Composé suivant la revendication 5 dans lequel X est choisi parmi la L-valine, la D-valine, la L-analine
et la D-alanine.

7. Composé suivant la revendication 1, dans lequel Y est un quelconque résidu d'acide aminé d'origine
b- naturelle ou un énantiomorphe d'un quelconque résidu d'acide aminé d'origine naturelle.

8. Composé suivant la revendication 7, dans lequel Y est choisi parmi la thréonine, 'alanine, la valine et la
sérine.

9. Composé suivant la revendication 8, dans lequel Y est choisi parmi la L-alanins et la L-thréonine.

10. Composé suivant la revendication 1, dans lequel R? et R* sont individuellement des groupes alkyles en
Ci2-23 ayant environ 0 & 1 double liaison.

11. Composé suivant la revendication 10, dans lequel R? est un groupe alkyle en Cis.
50
12. Composé suivant la revendication 11, dans lequel R* est un groupe alkyle en Cis.

13. Composé suivant la revendication 10, dans lequel R' et R2 sont chacun le groupe -CHs.

55

25



Cl12-23 ayant environ O a 1 double liaison. 11. Conpose suivant—ta

Compose.sui vant | a revendi oat i onth b o2haegBRCE0 ES?”f\E“@ ﬂ@ R

G 5. 13. Conpose suivant |a revendication 10, dans |oquel

chacun I gubwdﬁécorﬂﬂrﬂlant55085posédelférmuldposorre conprenant un conpos4 de
formule: NC POto =~ ~~ i CH 10

On 15 Cit, 3t C- NH2

CHf , - O fo CH,CH. | O
a_dans la e t ug%@—&b&y‘he en Cl-s, R2 est u gr oupe al kyl e en
Ch~% R3 et R4 song wi—d-u-e-H%gﬁes groupes al k3F s en Cs-lo

ayant environ O ‘Ij doub s...J,| ai s une sinple liaison ou un

quel conque rdsi 8U|Peptl dyl &} conpgsapant un ou plusleurs r~sidus d' acide

am n6, et Y est um quel conq;me r~5|b|u d' acide am n6; et ses sels acceptables
du pof nt de vue pharmacoutifjue. 158%Utilisation du conpose ou de |a
conposi tion suivant les revendications 1 ou 14 gour la fabricatigpon d un 25
m~di cament pour | " applicatibn th6rapeutique dans |a stinulationde | a
reponse i mune d'un mammif el —E'"i'ﬁ'ctﬁﬁ e mn”pﬁa‘r‘ﬁfa'éﬂmq‘QUQ'cﬁmpr;enant
une quantitd efficace d' un conpos6 sw.wt | es revend| '00? % ou 14 dans
un vehi cul e acceptabl e du point de vge pﬁar maceut i que. 30 2?0 45 50 55 26

dans laquelle R' est un groupe alkyle en Ci—g, R2 est un groups alkyle en Ci—s R® et R* sont

U 2 individuellement des groupes alkyles en Cs—10 ayant environ 0 & 4 doubles liaisons, X est uns simple
liaison ou un quelconque résidu peptidyle comprenant un ou plusieurs résidus d'acide aminé, et Y est
un quelconque résidu d'acide aminé; et ses sels acceptables du point de vue pharmacsutique.

15. Utilisation du composé ou de la composition suivant les revendications 1 ou 14 pour la fabrication d'un

25 médicament pour I'application thérapeutique dans la stimulation de la réponse immune d'un mammifé-
re.

16. Cmposition pharmaceutique comprenant une quantité efficace d'un composé suivant les revendications

1 ou 14 dans un véhicule acceptable du point de vue pharmaceutique.
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