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PET/ EP96/ 02785 Di gl ycosylated 1,2-diols as mnetics of sialyl-Lewis X
and sialyl-Lewis A The present invention relates to mnetics of
sialyl-Lewis X and sialyl-Lewis A in which, in the natural

t étrasaccharide, the neuraminic acid residue is replaced by an

S- confi gur at edWRFP substit uted with one carboxyl residue FAEERTher
substituent and the N-acetyl- glucosam ne residue is replaced by a

non-gl ycosidic residue of a 1,2-diol, to prqgesses for the preparation of
t hese conpounds and to the use of these mnetics in therapeutic nethods.
The conpl ex process of inflammuation, which takes place in several stages,
is the body's i t QN U | [ els le, there is
al so invasiyon r‘& Ié Iae%alcé-dt |_h1 ics of l- e\»{g Qﬂdglsﬂ 1-L B oki nes, the
endot hel i um which Iines the bl ood vessel s expresses adhesi on proteins on
its surface. The P and E selectins bring about, by a protein-carbo- hydrate
interaction with glycolipids and gl ycoprotei ns on the | eukocyte nenbrane,

the so* cal | ed ThHeQrédendinvaitioh a1kies ¥ mifnetidd6F didilt @wistX Bnd SIBIEICWIOA! N Which|thS
process, and there is acti- vat;g* OR1 of cert.ain proteins ql néggrl gfs%? Pn thglr
surface whi ch &h&DRILE [iasageharde, e&"%'?éﬁﬁé%ﬁ‘@ésﬁ? 4CRE PE A Sreeahgyiate
J\hhi S i ﬁ f ol | owaflethyt sEbgmléds @hh ohe édmo:dymhilaluy gm ohabtaet substitasrgad the IN-avetyl-
en this process takes place in,a ¢contro nner . the s

el i nat od af ¢ GRERSREIE AFSIOe R Lohef Y nReel oSG Bt A4 0F B ipemenee or
i s ot herw se i rthe preparion of thes campounds andl tathle gser of theseimimeticsintr@rgpeutic - - -
processes, in "métﬁ&st he m gration of |eukocytes takes place in an.

uncontrol | ed manner, which | eads to severe danage to the body. This is the
case in disorders such as cardl ogenfc shock, nyocardial infarct,
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This al so resul
vation of certain proteins (integrins) on their surface which ensure firm adhesion of the'

leukocytes to the endothelium. This is followed by migration of the leukocytes into the
damaged tissue. '

When this process takes place in a controlied manner, the damage is eliminated after a
certain time without major adverse effects remaining. It is otherwise in the case of certain
acute and chronic inflammatory processes, in which the migration of leukocytes takes place
in an uncontrolled manner, which leads to severe damage to the body. This is the case in
disorders such as cardiogenic shock, myocardial infarct, thrombosis, rheumatism, psoriasis,
dermatitis, acute respiratory distress syndrome and metastatic cancer [Dasgupta, F., Rao,
B.N.N., Exp. Opin. Invest. Drugs 3:709-724 (19894)}. '

.Several approaches to the development of medicaments which intervene at various points
N in these unwanted processes have aiready been pursued [Dasgupta, F., Rao, B.N.N., Exp.
Opin. Invest. Drugs 3:709-724 (1994))]. The aim of one route is to prevent the interaction
between P and E selectins and their receptors on the leukocyte membrane, thus to prevent
the “rolling”, by mimetics of the corresponding epitopes. This also results in suppression of
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subsequent processes. One of the snallest carbohydrate epitopes as |igand
for E selectinis sialyl-Lewis X [neuramnic

acid-[err](2-3)-gal actose-[err](1->4)-(fucose-[err](1 ->3))-N

acet yl gl ucosanMO97(03%68[ err]] . EP- A-0 579 196 proposed as ®ERESHMNIBS
conpeting with the natural ligands for binding to E selectin mmetics of
sLe[err] in which the neuramnic acid residug.is replaced by a lactic acid
resi due. WO 93110796 describes conpounds whi ch conprise in place of the
neuramnic acid residue the residue of an [err]-hydroxy acid. WO 93/23031

di scl oses m rret

oo, 0 T Ug Suldbatilhh ftoeddaS. SbOGhY bAbiP SARMRBel LaEHE (Tchhlfore,
conmon to all tdetectn (scstqm-mvds X fhedratminic anld}d(aagi)fnhfachse-ﬁﬂbﬁ)ﬂmeosa-d(émsnaﬁd
the E selectinis ncreasedfsgglny I nconsi derably conpared with that of

sLe[err], or i SAefyigiucopam and is insufficient for a therapeutic
effect. It has now been found, surprisingly, that sinultaneous

Subst i tuted wi t%%ndéﬁt%ﬁ?ﬁ*ﬁ%s?éé? s P Sober] it H et B0 F bl o,
N- acet yl gl ucosdfbelectingaimgtics ctiyLe imwhich thecretrativic acidirenidueds repiaced by a Iasticadid
diol results i r}eﬁﬂllxé’ WS READ ght%% é&h-[b@bﬁ& vlide éHrﬁpY:sé’ gk df ﬂ%ﬂéuhgﬂmc

mmetic. The nove oun It1ona represent St ructural

chemcal sinpli ﬁqcl:'&ﬁﬂd% eH&SI@GaOf an@o@fdrml asid. IV‘A‘P 9@@3@3& disgleses mimplicsdmwhich e d

in larger quanty

o esone oy kSO A A2 o b W R opn i

whi ch dioxy. However, it is common to all these compounds that the binding affinity between them
and the E selectin is increased only inconsiderably compared with that of sLe*, or is in fact

worse, and is insufficient for a therabeutic effect.

It has now been found, surprisingly, that simuitaneous replacen:nent of the neuraminic acid
residue by an S-configurated methyl substituted with one carboxyl residue and one other
substituent and of the N-acetylglucosamine residue by a non-glycosidic residue of an ail-
phatic diol results in an unexpectedly high binding atfinity of the resulting mimetic. The
novel compounds additionally represent a structural and chemical simplification, have a
lower molecular weight and can be obtained in larger quantities by methods with low syn-
thetic complexity.

The present invention relates to compounds of the formula |

Rio ° OH
N o;x

o TOH O 0)
Rz 0/ oH

OH
OH

in which
X is the residue of a non-glycosidic aliphatic 1,2-diol;
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X is the residue of a non-glycosidic aliphatic 1 ,2-diol; WO
97/ 01569 PCT/ EP96/ 02785
- 3- Rlerr] is an S-configurated nmethyl substituted with one carboxyl

resi due and one other substitu- ent; and R2 is hydrogen,
Jerr]-Cerr]alkyl or err]aryl; where the al kyl and the aryl are
unsubst i t ut ed WO9MKE® stituted by one or more substituents g’ﬁmn@om
the group consisting of OH halogen, C(OORerr], OCC(ORerr], C(ORerr],
nitro, NH2, cyano, SJerr]M, OSOerr] M, NR[;err]oSQerr]l\/[err],
Jerr]-Cerr]alkyl, C2-Clerr]alkenyl, Clerr]-{err]al koxy,
Clerr]-Cerr]cycloalkyl, Clerr]-C(err]cycl oal kenyl,

het , .
O o ) R B AEY SR ol BRSSO K s o otvr st
Cerrl-C err] hetteandryl oxy, Cr(err]aralkyl, Cerr]-(err]-aral kyl oxy,
qerr]-(err] h I@/@Fﬁ ﬁ}'(br?%lﬁgﬁ bt c%ﬁ! WhétE fﬂeké?@( Lind the aryl are unsubstrtr]rt?d or TUb

Cerr]- C[err]h am no, secondary am no

sul f onam de, c amrg@mm@ne@ammm@m F%‘ﬁ#?é from tho praup %'éﬁ'%'ﬁgd'f 134 a@logen

bohyd
(|\:/§r g[grrfx?l[me? mﬂ"w err err aI wz'aan@%%céwﬂl cloal Ky o ikt
Cerr]-derr] h@e'&!zﬂ!@&woﬁi'ﬁw oy} Gy 12"”‘@2 e:t%e PFFME'Pgﬁf'yI

g[ g[r (ra ]r : ]C[alerk r } @;@.hﬁleéfﬁyc&lﬂéﬁy] d;[cﬂ.rarﬂr re.;-cro@@roay Iqslcghaémaw] Gs<Thtdroagifdky,
Clerr]-(er ?] h&g@% A X’(’f’%{%fae%’@%ﬁa %H?yéjtf lﬁ}/eﬁ  Srichetescasalkemvi.

d err] - { err] apdinki amino,econdary@mine,|sutforeyl, calfaridmide, carbdmitjec carbamatd, Sjlionhydr-

Tor P%’da’gfp] C%ﬁ% aﬁb?{ys aé{dgréai@wg Cfc]acoaaﬁ{gra]nﬁ{l&ﬁmﬂnyramide. where R, is hydro-
Cerr]-derr] hgen.rM,cgze c@arrdmcz-cmeny],mf@my}:loakyle%cr1he19mc3mamqhﬁs-cwaryl. -

o) o] bt AT A28 Hbersrly f b, o s

Cerr]-Clerr] hQzé}ﬂ&@avlk@ﬂ‘}izcymhﬁkﬂnhe@mﬁW'kyle@é@m' @7@#’!9&6"1@1/‘;

ot eroaryl et b aarahof Or Clflioarallgl, 81 FliFarem S By dradel Oy il |keny|

and het er oar al Feiryalkenyy é? ~frizgyde aﬁﬂg%gﬂﬂé‘?ﬁ'&% s&o@ﬂequ‘é‘aa“sé Gorfes P ethe

T eyt ek T

't Pr ef 8F Patrolf v}, 0t akshyl. & siogyidn. 54 ! |

:p:[?gr; rz ]r al(J:I[ )ér E:][e g :alkyl- ﬁéteraclreloakd'rypalyl iap/doxy, hetetogryf) hefeeramyibxy, aralkyl aralkyloxy, hetero-

a lé'?par ?{hg/l ?rgdr lFe‘?&Xl\rgﬂ?rgl @H %ang Bl edocir%ﬁ’ ib}{ one. of the

Cerr]-Cerr]- pre errjcyc
cycl oal kenyl enebowmbwpmi}ubeljm -andyriet @nqmlya@[lmqv?lem[reetal]oryamvzmﬂM lsa

ticularly pref %fvﬁBthQfa?ﬁﬁ&uﬁg%érl ﬂ%ﬁfd&fc\éﬁ* foRdrktgh sAR. and

het er ocycl oal kenyl ene wi'th hetero atons ected fromthe group of -O,
-S and -N-. The residue X can contain substituents such as OH, hal ogen,

% 8) OR[ ]eu 1, ]Cﬁ@ﬂdaarrphaﬂc feeid& X krd lineli orrtsrandNel @fﬁdlzn ;lsrmmry G 7 drid¥larticu-

err err rr err err err] - rla .

Clerr]-Cerr] a?ﬁf&%&?ral’@[gﬁ#ﬂab‘%@? ?’}%?ESM?J‘%%%T t foé\fﬁyc%-?ﬁgpgwfhculany

E::[[ err } E::[[ err } ﬁptﬂfmblyeﬂgsaycydﬂamyrehe Ehécydldaikenylenq,cdrdﬂs@&-, preferably Cs-C7- and par-
err err

Cerr]-Cerr] a?ﬁ&ﬁ&@ypreaqdlf?r @@QW% % Hter%h}'nj_loefkee P¥IT'P‘1 'é*r %%t?rﬁ a(%c))(ms

Cerr]-Cerr] arsalerztpufronapergrqupq@ﬂ%mukw -oxy, (err]-(err]heteroaral kyI

Cerr]-Cferr]aral kenyl, Cferr]-Clerr]heteroaral kenyl, prrrrary am no,

secondary am ng, sul fonyl, sul fonanide, carbanmide ~carbama
sul f onhydr azi ddhe residue X can contain substituents such as OH, halogen, C(O)OFL“ OC{O)Rss,

C(O)R;2, nitro, NH,, cyano, SOsM,, OSOsl,, NR2oSO:3M,, C1-Cy2alkyl, C2-Cioalkenyl,
C;-C2alkoxy, Cs-Ciocycloalkyl, Ca-Ciacycloalkenyl, C2-Cysheterocycloalkyl, Co-Cyshetero-
cycloalkenyl, C¢-Cioaryl, Ce-Croaryloxy, Cs-Coheteroaryl, Cs-Coheteroaryloxy, C-Cysaralkyl,
CrCuaralkyloxy, Cs-Cioheteroaralkyl, Ca-Ciiaratkenyl, C,-Cicheteroaralkenyl, primary
amino, secondary amino, sulfonyl, suifonamide, carbamide, carbamate, sulfonhydrazide,
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-4 - car bhydr azi de, carbohydroxam c acid and am docar bonyl am de, where
Rlerr] is hydrogen, My, {err]-Clerr]alkyl, Cerr]-Cerr]al kenyl,
Jerr]-derr]cycloal kyl, C2-(ferr]heterocycloal kyl, Cerr]-Cerr]aryl,
C5-Cerr]lhetero- aryl, (err]-Cerr]aral kyl or C6-Cerr]heteroaral kyl,
Rlerr] is hydrd¥eR70&f%rr]-Cerr]al kyl, Cerr]C, 2al kenyl, PCT/EPI6/02785
Cerr]-Cerr]cycloal kyl, C2-Clerr]heterocycloal kyl, Clerr]-Cerr]aryl,
Cerr]-Cerr]heteroaryl, Cerr]-Clerr]aral kyl4(_)r

Cerr]-Cerr]heteroaral kyl, and Rlerr] and Rl err] are hydrogen,
Cerr]-Cerr]alkyl, (Jerr]-12al kenyl, C3-(ferr]cyclo- alkyl,

I kenyl - het | pal kyl. .

o O el il ko S G i, mors o crgen v,

G orr] - G orr] - R e Ry el

al kenyl , al koxy FW&@[%@%&!{'%L@V@PB%’ EMF%SEQ%%%' ggﬁv&?ﬁ“}"?ﬁﬁ‘r’@?@% o-

ﬁl kenyl , ?rk y: , 034p1m9l0alkw.tmmeﬁrocyhballl!ylo@r91my Cs-hetdrgaryl, G-Ci-mialigkor, ;

et eroara : e a n S,

substi t ut edyby gﬁ?‘éﬁp%%aéa '%&@ﬁ%ﬁé%@& Fee u rosqe;at{aqg s'?’rl'gcrf? ?H@%%%‘?s

a nonoval ent netliyl, Gs-Cy.cydoalifePylaGeCivhéte ) 1 erbcy B odrgk r ed
G#C rogyalalieyl, €ia1Ci miagt cloalkenyl 2CqfC oy

O menti ot CoRhaRRE]. CHE MR CobrirRcrdiRalk o e aRikelybr & & oteroar

corresponding to

I n which Rer r} alieoyl Rinsiatkyl, aikenyli Mr@ygm*ﬂyc&@halbﬁ@heiﬁmﬁlpalwdlﬂs?'ewdo- .
Jerr]-Cerr]a a{é,en%f@! ?@%&,%ﬂ%,rr%rgai@ma@%ﬁu](ﬁ,-ﬁnﬁﬁﬁ%@ﬁ@ﬁ@. aralie -

Cerr]-Cerr]ar err ] | -.Céerr ara .

d err] - d er r | hetad beiexnakaikenybip tueh are-gnsybglitted pr qubgtituted by gae pidhe gpoyenientioned
-CH CH group, Ghsdttlenfs?aNdy R dnd M ea mbb&alent bR 64 ik A2 -a divA8R metal.
Clerr]-derr] heterocycl oal kyl ene and Cr ([ err] heterocycl oal kenyl ene with
hetero atons selected fromthe group -O, -S and -N; where al kyl,

cycl oal kyl, het ¢ apysféresal érpthadinmeny bf thé presentdnventior Xk thel resithe efraohi2-alioky | |
cycl o- al kyl ene, | het er ocycl oal kyl ene and

het er ocycl oal ke@%%@ggbé%&ﬁéﬁg&'i tuted or substituted by one or nore
substituents selected fromthe group consisting of OH halo- gen,
C(OORerr], &C(ORerr], C{ORerr], nitro, NH2, cyano, S(err]Merr],
SO err]Merr], NRerr]SOerr] rr], (err]-Cerr]al k¥J ,
Cerr]-Cerr]alkenyl, Cerr]-C qrr]al koxy, C[err]-Cl2cycl oal kyl
Cerr]-Cerr]cycl oal kenyl , nmiR het er o- Re

Re

(i

Rs

I ine-
X

in which

Rs and R; are, independently of one another, hydrogen, C-Csalkyl, Cs-CyzCycloalkyl,
C-Cssheterocycloalkyl, Cs-Cyoaryl, Cs-Coheteroaryl, C;-Cysaralkyl or Cs-Cyoheteroaralkyi; or
Rs and Rg are, together with the -CH-CH- group, Cs-Ci2cycloalkylene, Cs-Cia-cycloalken-
yiene, C»-Cysheterocycloalkylene and Cs-Cysheterocycloalkenylene with hetero atorhs
selected from the group -O-, -S- and -N-;

' where alkyl, cycloalkyi, heterocycloalkyl, aryl, heteroaryl, aralkyl, heteroaralkyt, cyclo-
alkylene, cycloalkenylene, heterocycloalkylene and heterocycloalkenylene are unsubstituted
or substituted by one or more substituents selected from the group consisting of OH, haio- '
gen, C(O)OR;;, OC{O)Rss, C(O)Rsz, nitro, NH,, cyano, SOsM,, OSO3M,, NR20SOsM,,
C4-Cizalkyl, C-Cyzalkenyl, Ci-Ciaallkoxy, Cs-Cizcycloalkyl, Cs-Ciocycloalkenyl, C2-Cyshetero-
cycloalkyl, C.-Cheterocycloatkenyl, Cg-Croaryl, Cs-Croaryloxy, Cs-Cgheteroaryl,



cycloal kyl, C2-C[err] heterocycl oal kenyl, Cerr]-Clerr]aryl,
Jerr]-Cerr]aryloy, (err]-Cerr]heteroaryl, WO 97/ 01569

PCT/ EP96/ 02785 - 5-
Jerr]-Cderr]heteroaryloxy, Clerr]-Clerr]ralkyl, Cerr]-Cferr] aralkyl oxy,
derr]-derr] heteroaral kyl, Cerr]-Cerr] aral kenyl Cr

d err] het er oar8PREMF? primary am no, secondary ami no, sul f oRGT/EPI6/02785

sul f onam de, carbam de, carbamte, sul fonhydra2| de, carbhydrazide,

car bohydroxam ¢ acid and am nocar bonyl - ge where R err] is hydrogen,
Merr] (Jerr]-Cl2alkyl, Cerr]-Clerr]al kenyl' Cerr]-Cerr]cycl oal kyl,
Cerr]-Cerr]hetero- cycloal kyl, Cerr]- C[err]aryl

Cerr]- C[err]heteroar

|

Clerr]-Cerr] h&s éﬁWﬂH"y @q’éﬂ%er réﬁ? @é‘@'ﬁ% Gersheferearaliyly GarGoyaratkenyl, G-
&2 d jer E][ al k]enn:l.meﬁi&rrmkeuﬁ @Ihmhﬁ,yhﬂituﬁﬁlééyd)ndaﬁ?arﬁi\wsfdfbwl,@mﬁtd@:ctwhmMe

err]-Cerr]ar rr.l he rr]-Clerr]  ara or,
Jerr]-Cerr] hg%/'b%'ci aﬁ'ﬂlﬂ %‘ﬁ &’F‘Ydrﬁﬂg lﬁa&o i F%nt%gpgb%ﬁinmocx%onyl-
q err]- q er r] abkide, wheleds s tGhimgen,dkSnGizalkd] G Claaomt Cudyacoadlin) G- Onheterc-

rr rr
g[[ :r r } g[[ :r r } Cﬁ@{k@aﬁ%}f Qﬂ}%’@'&?ﬂ%y%’er r?n%ﬁ&/’ﬁir‘@ Cl[(Weteroaralkyl. R.s Is hydrogen,
C5- { err] het er SaOydalkyleCrdaliehyr C4-Casysioalkyl, %be@m@vﬂ%&s&mlaﬁk%hetem-
|

gl[ E(ra:llll 4 Slr rk]ox?lﬁifl YA'?'[?@IMEEE"PL@ 'y %Eet erocy c??/ Ayd“%@q (91-5¥$Ikyl .
het er ocycl oal k@n’%gaﬂ@ﬂw Ca-Grpy Wﬂ‘eﬂYh%ﬂaﬁeM%l%ﬁf%yhetem' :
aral kyl oxy, hetgg I&Iker?f @LJ@{Jaryu %sad,kaawbrﬂ@r@%rama@@d:mbmwt 818, HrBlkenyl

unsubstltuted or _sub tuted one o bovenenti oned substituent ts;

o o NP hetersrumkanal, vl alkanyl, sy cyoisaltyL yeiaalipryl howragige-

met ?I o Tr11et Qﬂ(ﬁll?heﬁméloélwyt, aryl) afioxy| t]aetéglsryn Te{eecramhbw érgm %Ikyﬁiﬁi  etero-
rerera 0 a 0 an ecl a

P et erany 1 t 8l hilkeryEandiherdioR ey L LR b e lebutiin F SngRRST b eng ot dhe.

from t he groupabovemerttionsyl substitosntéysind tyus dzdnd Mnlisaumsrtcwaleﬂ:teruletﬁmf:&dsr 1/?.ahayvi isa

C2-C err]al ken aeﬁﬁrrfal Cerr]cycloalkyl, Cerr]-Cerr]cycl oal kenyl,
Cerr]Cerr] heterocyc P&al kyl, C2- C[err]hetero cycl oal kenyl ,

Cerr]-Cerr]jaryl, Cerr]- C[err]heteroaryl Cerr]- C[err]aral kyl ,
Jerr]-(err] h%@%ﬂ'@'ﬂ’ %ﬁlﬁuep%ﬁl %ﬁﬁﬂl 13 56 hidre prdi y 1016 apalrhcularly pre-

Cerr]-Cerr]heteroar bst it uent |s patlcu

preferably subderablydde 12rﬁéld|ﬁ5Pe°'%J|Y prefergblytT 1o Loatomgy Thepther fé‘PﬂW@(‘}' js preferab-

Exa{rﬁl ez ]91‘ S ;JI Qélétf@e&ﬁ@ﬁ‘thégkeﬁﬁ §on%fslﬁr|\;§ Gﬁm%uﬁktlltutéd and @ibkRutd &, 100k, above

in e definition o a

oxyl, -SQerr] &= eg(}!/& 'é(fgj% g]a-P}/zcy ﬁ%ﬂ&"ﬂ‘mﬁ’%ﬂ?éﬁ‘ﬁ?@ﬂ'

V\Cgl ((::P R ]er r] I I S:ydswalkaﬂ:a-d;Iaqn [Gs-Coheteroall,|GHCsarflkgl] C-Cchatervhmlidic Cy-Cosaralkenyl

err]cyclo

Jerr]-Cd e)r/r ] h%{\é%—%&ﬁﬂ%&(ﬂy&[@ P}"%?:f'i&}'}“‘eﬂgf ngcula%%rnggﬁbk;eWhtuted

d err] - er r] amgthyl,Gr@rsupsiitjited ejhyberaydahgxy]. ERhmple} oqmmpaummms are the sub-
h

darde hsﬁfg&@%ﬁ%ﬁw st fﬂcqner STy e e .1 >

nitro, -NH err P r'lsr% y %Hmfygﬂ?n%t?ﬂ"ﬂfh 2
to 30 C atons, 1satkenyl-I05 01 ihefekdtiéibalqi, .00 s-hetero-
| oal kyl

oyeeaigl G e R s vqitéro‘?mﬁwaéréwhmmucrm@ww

gr |O]lcjp of g S aa?,—&,ohbmmw ,08Chepalg, CooiaIke%y, Aitror-NHp prisanz ardine with 1 to

sul f onam de,

nsubst1tut ed 4P © S Paar By MBS s Simp e Sehierenon

group with 1 teydalkylZebearyl, CitiHejatoarylaChOnhgtemapaliyvhwherethe heleyaiatoma akmn

groups in turn gt uiiPhbighslp®df o's shdldF hioms, and carbamide, carbamate, carbhydrazide,
sutfonamide, sulfonhydrazide or aminocarbonylamide, whqse N atoms are unsubstituted or
substituted by a hydrocarbon group or hydroxy-hydrocarbon group with 1 to 20 C atoms.
The hydrocarbon groups and heterohydrocarbon groups in tumn are unsubstituted or substi-



WO 97/ 01569 PCT/ EP96/ 02785
-6- tuted, for exanple with (Qerr]-Cerr]Jalkyl, Cerr]-err]al koxy,

carboxyl, halogen (F, d or Br), -OH -CN or -NO2. In a particular
enbodi mrent of the compounds of the fornmula 1, R err] corresponds to a group
of the fornula |11 COOR3 [err i n_which

R3 is hydrogen™®¥0%?r]: and Rlerr] is Cerr]-Clerr]al kyl, PCI/EPSGIO27SS
Clerr]-Cerr]al kenyl, Cerr]-Cl2cycloal kyl, Clerr]-Cerr]cycloal kenyl,
Clerr]-Cerr]heterocycl oal kyl, C2-C[err] hetegocycl oal kenyl ,

Cerr]-Cerrtaryl, Cerr]-Cerr]heteroaryl, (err]-Cerr], aral kyl,
Cerr]-Cerr]heteroaral kyl, Cerr]-Cerr]aral kenyl or

- h . | | t i it
o ot e subst | dtiEie SaPEE CrUEIECRCHUIHD Hairidyaidontt Bl bt &3, NGRS
CCOORerr], OCNQ.Rerr], C(ORerr], ntro, NH2, cyano, SOerr]Merr],
cSOerr]Merr], NRerr]SOerr]Merr], (err]-Cal kyl, C2-(err]al kenyl,

Cerr]- Cerr]al koxy, (err]-Cerr]cycloal kyl, err err]cycl oal kenyl ,
d err] - d er r] hdn 8 petipdarrmbogime é%ﬁp]coepeun% w&ﬁ&a&v&% B R‘]@'ﬁ%,/‘ip?ﬂds to & group of
C[err]-C[err]arﬂgbnﬁﬁiﬁerr]aryloxy, Clerr]-Cerr] heteroaryl,
Cerr]-Cerr]heteroaryloxy, Cerr]-Cerr]aralkyl, (err]-(err]aral kyl oxy,
Clerr]-derr]heteroaral kyl, (err]-Cerr]aral kenyl, :
Cerr]-Jerr]heteroaral kenyl, spHgmaty am no, secondary anino, - sul fonyl,

sul f onam de, carbam de, carl_p,a te? sul fon- hydrazide, carbhydrazide,
car bohydr oxami ¢ acid and amé:&v bonyl am de, where R errflhs hydrogen,

Merr], Cerr]-Cerr]al kyl, err]-C, 2al kenyl, Cerr]-Cerr]cycloal kyl,
C2-C err] heterocycl oal kyl , %[err] -Cerr]Jaryl, Cerr]-Cerr]heteroaryl,
derr]-Cerr]aralkyl or (Jerr]-Clerr]heteroaral kyl, Rerr] is hydrogen,
Cerr]-derr]alkyl, (err]-(err]alkenyl, Cerr]-Cferr]cycloal kyl,

C2-d err] heter deybedal kyl, Cerr]-Cerr]aryl, err]-Cerr]hetero- aryl,
C[erL] ;jC[ err] g4,ad kutro ﬁo%lra{(n}jl-qerr] het ero?ral k?/l , and R[erlr] alnd :Q[elrr]
are rogen, err]-Cerr]a : -CJerr nyl , r] - cycl oa

Cerr %’ d gr r] cy#idG-Rerinl. &MW%%‘@Y%W%&#W‘%%@F ?—"ér F'ref"-")ﬁ‘g@?’b-
g[yg Ir (r) ial Ié:[eg ?/Ir ] a?dzlcc,;iileté%@m??la@w,,creﬁa,mu e@ghere}dwﬁ,@mngrblfcyl, Cs-Cmt_\eteroaralkyl,

or CJerr]-Cerr F\ééfaé?'g%yg?r n %t%{k%gggwﬁméﬁé H?gbg{éﬁgg%g%%%?%%%? P%L
cycl oal kenyl , hadreisulsfitieots salekied frohethe geatip consisting 9§ OH, halogen, S(QIQR« OC(O)R.s,
het |, het O - ; al I I
and het o oar al IO R Kty BN KO Rl N SOl L0l Rl BF e

abovenent i oned GreAlopy.(Geeayeioaliod, Ge-Grecyeloalianin G=CodetrsoryrloplWy netal or y is

1/2 and Mis a glie,tetdrbeydBaiRbnyl, Cs-Croaryl, Ce-Croaryloxy, Cs-Csheteroaryl, Cs-Csheteroaryloxy,
Cr-Cyaralkyl, C,-Cysaralkyloxy, Cs-Cioheteroaralkyl, Cs-Cysaralkenyl, C;-Cioheteroaratkenyl,
primatry amino, secondary amino, sulfonyl, sulfonamide, carbamide, carbamate, suifon-
hydrazide, carbhydrazide, carbohydroxamic acid and aminocarbonyfamide, where-Rg, is
hydrogen, M,, C;-Cizalkyl, C2-Cizalkenyl, Cs-Cizcycloalkyl, Co-Csiheterocycloalkyl,
Ce-Croaryl, Cs-Coheteroaryl, C-Criaralkyl or Ce-Cioheteroaralkyl, Ry is hydrogen, .
Cs-Cizalkyl, C-Cyzalkenyl, Cs-Ciacycloalkyl, C2-Cysheterocycloalkyl, Ce-Cioaryl, Cs-Cghetero-
aryl, C;-Cysaralkyl or Cs-Cicheteroaralkyl, and Rez and Ry are hydrogen, C+-Cizalkyi,
Cx-Cizalkenyl, C5-Cyzcycloatkyl, Cs-Cyacycloalkenyl, C-Ciiheterocycloalkyl, Cz-Cis-hetero-
cycloalkenyl, Cg-Cyoaryl, Cs-Cgheteroaryl, C,-Cyaralkyl, Co-Cioheteroaralkyl, Ca-Cys-aralkenyl
or C;-Cygheteroaralkenyl, and alkyl, alkenyl, alkoxy, cycloalkyl, cycloalkenyl, heterocyclo-
alkyl, heterocycloalkenyl, aryl, aryloxy, heteroaryl, heteroaryloxy, aratkyl, aralkyloxy, hetero- '
aralkyl, aralkenyl and heteroaralkenyl in turn are unsubstituted or substituted by one of the
abovementioned substituents; and y is 1 and M is a monovalent metaloryis 1/2andMisa
divalent metal.
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the purposes of the present invention, a netal is to be understood as
nmeani ng an alkali nmetal [for exanple lithium(Li), sodium (Na), potassium

(K), rubidium caesium (Cs)], an alkaline earth rret c{_,k?% npl e
magnesi um ( My) %ﬁgg-f@g%’ m (Ca) and st ronti um (Sr)] or nmanganes m%’?
(Fe), zinc (Zn) or silver (Ag). Physiologically tolerated salts are to be

understood as neaning, in particular, the alkgli netal and alkaline earth
metal salts, for exanple sodium potassium nmagnesium and cal cium salts.

Sodi um and potassiumions and their salts are preferred. Hal ogen is to
be understood a |
o e oo FoCAhad ARG S ey i 1R et an g

preferred, esp@etal lfoy exampie fithiurmihi). easiusm (Ney, potassmw rebidUBRb) steacsium
branched, pref eyady, Yan @R HNIRAR [RF ekaHy6 rial e [3A)] ol (i sﬁeﬂﬁm

exanpl es of alk whi ch preferably contains are met

o T oo i e e mangmiase (WD) 'm'b(ﬁe}|2'"°dlnl?n$""%&s)+ Physisingiaely iergipd s

ngﬂy: , decyl, g Uﬂﬂﬁl@))ﬂe laaadrswadameanmar iafpaﬂrcaﬂr,miwkangﬁaamdax@um&w metal -
et hy n- and 1 -

, and of al ke are
ST but o1 - eifbles S sipmols sydiun Ramssiin. aapesh i RO pricim sapS Sodm et o
-4- or -5-en- 1pplassiom-iéhsydndameir dalfE are grefefred. | al kyl )CH=CH- CH2- .

Cycl oal kyl and cycl oal kenyl can contain preferably 5 to 8 and particul arl y
preferably 5 or 6 ring carbon atons. Exanples of cycloal kyl are

cycl opropyl, cydiakigenyd to beyunbepiend g meaning@-repriesentitive of thie gnapt gonsisting of

cyclooctyl cyc C y, | o-
hexyl is a partlgﬁﬁ{ayh'o@éékerreém oawﬁgrégbﬁngﬁﬁaskﬁﬂ%d&§wefe@°c
cycl oal kenyl ar @spsgilly fuerjnsrand c&)lpﬂn%ycl obut enyI cycl opent enyl ,

cycl ohexenyl, cycl oheptenyl, cycl ooctenyl, cycl ononenyl cycl odecenyl '
cycl oundecenyl and cycl ododecenyl Cycl ohexenyl is a particularly preferred

cycl oal keny! ~ gr &¥ky! can bedingaprdsansheds prsfetahly bignched aRge«s awice inthe ppesitiom Some

1, 2- 2, 3- but
Ecamples of  cyctafipes & iy idy pigterdb ot 1 atpis aro Moy SUIF HA B°
L 2-cycl opent vl @Q@eraofmreeublby%pymh sxvh, Napiyl ctyla Bonviideey undecy] and dgdsioy.
octyl ene. Exanplpesteéd Q?l%?&!ﬁk’ﬁlf&ﬁéthw &hQ, A hdpFdpyl, hali-Rnk eBai.

pi peri di nyl ene, tetrahydro-
Examples of alkenyi are allyl, but-1-en-3-yl or -4-yl, pent-3- or 4-en-1-yl or -2-yi, hex-3-or -4--
or -5-en-1-yl or -2-yl and (C+-C,alkyl)CH=CH-CH;-.

Cycloalkyl and cycloalkenyl can contain preferably 5 to 8 and particularly preferably 5 or 6
ring carbon atoms. Examples of cycloalkyl are cyclopropyl, cyclobutyl, cyclopentyl, cyclo-
hexyl, cycloheptyl, cyclooctyl, cyclononyl, cyclodecyi, cycloundecyl and cyclododecyl. Cyclo-
hexyl is a particularly preferred cycloalkyl group. Examples of cydoalkenyl are cyclopropen-
yi, cyclobutenyl, cyciopentenyi, cyclohexanyl, cycloheptenyl, cyclooctenyi, cyciononenyl,
cyclodecenyl, cycloundscenyl and cyclododecenyl. Cycichexenyl is a particularly preferred
cycloalkenyl group. -

Examples of aikyiene are ethylene, 1,2-propylene, 1,2- or 2,3-butylene, 1,2- or 2,3-
pentylene, 1,2-, 2,3- or 3,4-hexylene. Examples of cycloalkylene are 1,2-cyclopropyiene,
1,2-cyclobutylene, 1,2-cyclopentylene, 1,2-cyclohexylene, 1,2-cycloheptylene and 1,2-cycio-
octylene. Exampies of heterocycloalkylene are pyrrolidinylene, piperidinylene, tetrahydro-
furanylene, di- and tetrahydropyranyiene.
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furanyl ene, di- and tetrahydropyranyl ene. WO 97/ 01569

PCT/ EP96/ 02785 -8 -
Exanpl es of heterocycl oal kyl are derived from pyrrolidine, imdazolidine,
oxazol i di ne, pyrazolidine, piperidine, piperazine and norpholine. Exanples
of het erocycl oal kenyl are derived from2- and 3-pyrroline, oxazoline, 2-
and 4-im dazol MRPTMA¥®2. and 3- pyrazoline. For the pur pose®CHEPP§E28S
present invention, aryl or heteroaryl is a five- or six-nmenbered ring or a
bi cycl e consisting of two condensed six- or five-nmenbered rings or one

si x-menbered and one five-nmenbered ring, and~in the case of heteroaryl one
or nore C atoms may be replaced, independently of one another, by an atom

| ected f t f . | § I
re derived T GHABEIRBGNESteERRt & SeHIEHE PYRER, MIAGROIGTE, offyldRe o
oxad az01 &, 11 aso i AL LR oL e"""“”"’“""“‘“’“‘"““*““”“‘e'“’”“'“rﬂ"z"é?i"“z'ﬁi e,
benzo- thiazol é’a ﬁ’f’ﬁq{"g ?'Fﬁipwg’ ?Jm?‘ﬂ'!@ anfl 4"@@%5@" 6‘?112 r’ﬁ"&b‘ﬁ razoiine.
pyrazine, isoquinoline, cinnoline, phthalazine, quinoline, qU|nazoI|ne

Lerdi b : : i s | t
henyl | Pheny! e paeiesst afth BRsaNBoeH. by bindibrGnSl €8 e M B fmeiitng
pyridi nyl and rmyahdydbmphsnstmghf wd«;ohdmseﬂebtabﬁiveﬂmbered)mm otone sinsnembsreshin
be phenyl - er raLE‘L:ﬁEHe- é&:ﬁu dng @étsrfoaﬁ/ﬂbrlerér%cﬁ? c'%}ﬂp}n% be" €
benzyl, phenyl et eny y dy
preferred. Ar a|rm!ws|d 1@6@3@@&@ lope mmrs F%F@G‘ selected from thie grour: conSlstmg of .

phenyl - CH=CH- Cldgdd nﬁﬁgéma{wéama@aﬁbla@afwdeméd ﬁb&h%hﬁéﬁh%pﬁﬁafeh@ .ﬂ&ml
by a substituent Sselected fromth group consi st| n%r of O, hal ogen,

(O ow, d err[urepgminple. Rypzoleyimidazaleyisaxpzole.ox23ole, fyrazan, tWﬂd&ZP'FaﬁthP ene,

aq er ]r] g Olsqltlzéidlé\(loxatﬂiﬂd% Rﬂaﬁ%%ﬁué iﬁdlﬁzg[h , Pl !]lerizﬁmbéﬁlec)ﬂéiﬂoxazole, benzo-

err err]a err err en err errjcycl

Jerr]-Cerr] C)}%éﬂ? %& lyrgzx ing, BY'B‘};{T"R Iperzn\é lsoqu1no¥ ne, cinnoline,

Cerr]-Cerr]- mmtmmchmmme;quinaz&irer ptprdities befjzatrigzine or quinoxaline. Aryl is preferably
h Hep - kyl,

Gorr]- orr] - dPerfliabfenbhiyftenyliEbartalilyoioncd. Hefdrood ik bidfief frargt,

d err] - err] pryridiny aadrpwmdwler r]-Clerr]secondary amino, amino and CN.

Het er oar al kyl and het er oar al kenyl are preferably

Cerr]-Cerr]heteroaryl nethyl and Clerr]- l%err]hetero- aryl ethenyl with one
or two hetero dekd Préferablyhas gite 19 Cirtorns anpicay bephenyh{eHee With B&ﬁ%’ tQ:%LH"mbe"

conprise the alieweneng. lE@@Qﬁ(eb%P@Bmwbhdng&n@u&@henywbbpmerﬁﬁrAnbe-ﬂhb.ﬁﬁahylor
! .br anched, prefefapl d l?sngr%ferably unsugstmﬂeé ghenglF&IEIlClB %ﬂ (lcmnamﬁ?and

are preferre

cinnamyl is substituted on the phenyl by a substituent selected from the group consisting of
OH, halogen, COOH, C{O)OM,, C4-Czalkyl, C-Csalkoxy, Cg-Croaryl, SOsM,, OSOsM,,
NR2oSOsM, in which Rao is hydrogen, Cy-Cyzalkyt, C2-Croalkenyl, Co-Cracycioaliyl,
Cs-Cyocycloalkenyl, C2-Cyiheterocycloalkyl, Co-Cys-heterocycloalkenyl, Cs-Cyparyl,
Cs-Cgheteroaryl, C»-Caralkyl, Cs-Cioheteroaralkyl, Cg-Ci~aralkenyl or C-Cygheteroar-
alkenyl, and NO;, C,.C primary amino, C,-Cyosecondary amino, amino and CN.

Heteroaralkyl and heteroaralkenyl are preferably C&C¢eteroarylmethyl and CCshetero-
arylethenyl with one or two hetsro atoms from the group of O and N, and the heteroaryl can
comprise the abovementioned heteroaryi residues.

Alkoxy can be linear or branched, preferably branched once or twice in the o position. Some
examples of alkoxy, which preférably contains 1 to 12 C atoms, are methoxy, ethoxy and
the isomers of propoxy, butoxy, pentoxy, hexoxy, heptoxy, octoxy, nonoxy, decoxy, undec-
oxy and dodecoxy. Preferred alkoxy groups are methoxy and ethoxy.



"

exanpl es of al koxy, which preferably contains 1 to 12 C atons, are nethoxy,
et hoxy and the isoners of propoxy, butoxy, pentoxy, hexoxy, heptoxy,

oct oxy, nonoxy, decoxy, undec-  -oxy and dodecoxy. Preferred al koxy groups
are met hoxy and et hoxy. WO 97/ 01569

PCT/ EP96/ 02785 Exanpl es of aryloxy and aral koxy are phenoxy and
benzyl oxy. Het®¥PIHPPFHxy is preferably  furanyl oxy, pyrldlnFFﬁﬁyxﬂﬁaﬁ

pyri m di nyl oxy. The primary am no preferably contains 1 to 12,
particularly preferably 1 to 6, C atons. que exanpl es are nethyl -,

et hyl -, hydroxyethyl-, n- or i-propyl-, n-, - or t-butyl-, pentyl-,
hexyl -, cycl opentyl -, cyclohexyl , phenyl -, nethyl phenyl -, benzyl - and

met hyl benzyl a eco am no ref erg ont ins 2.to0
particulariy pr%‘?@\pgﬁ anyigx %‘? i“b‘?ﬁ?p &?é ?}Pé’ B"Wﬂ%@f?‘maﬂy
di et hyl -, net hydwahyigty; pyridiinyloxp asppyrimididylexy-. pr opyI : d| n but yl -

di phenyl -, di benzyl am no, norpholino, piperidino and pyrrolidi no.

NH[err] primary amno, secondary amino, carbam de, carbanate, '
car bhydr azi de, ‘&\elprnmmrdlep preferably omtgms a0 42 ramtuady ntetmmmmycb 6/ dtoms.

f bl
L ) g ’3 G aEI Lo
"R err] R er r] NChexyeyd » phenyl- phany|-changyiranst methylbenzylamino.
-N(Rferr])C(O (TN@)sBBmBEy%ﬁlho Bﬁé? &@lh@é&& { A\Bariduigh br"e}e\'ablyz to 8, C atoms.

RSt ST AR, e IAGL= R F GG AR S A
i ndependent |y qfip h%ﬂ dub%ﬂgn&tﬁiho, Iidlﬂﬁj’p ﬁdmoCHrﬂrpy}roﬁrwr]al kyl,

Cerr]-Cerr]al keny Cerr]-Cerr]cycl oa kyI Cerr]- C[err]cycloal kenyl ,
C2- C[err]heterocycloal kyl, Clerr]- C[err]heterocycloal kenyl ,

Cl err]-d err] arNH,, pithey la}mrﬁ[, eédohbisry aiives, whrbafjde! cdrbﬁhaardawmtimlde, sulfonamide,
8[[ r 1] or ] naBly A PaFiRh e B bt iR o/ G b Bmalndiecs brog 11 2T
dC[ RFr r]- : d er rBaQ((?XNHLNﬂs]-T-C[(@)(Nlﬂ)aNRgHs, ReQPCIQMH)INE 1, H}aﬂ‘&oﬂﬁ(@ﬁﬂl‘@b’“fﬂsﬁ[x r] |
an err] are err
osqerr]Merr] O&fﬂé&@i’" g:?gf %Néﬁfgﬁ g N??htﬁﬂs %dg%(ggﬁ& o %)ﬁﬂ)ﬁi okl
CEHH: b e by iiunt ey e
rog G+ 6 1 eny 2 n
| k
EE R e TN LT ST WP
;J EZ ugf E) L ltO uf; ggs Icc,-cl;,garuhei vl With SgCilkenplan® andCe-C satil) Tt G ihetircaraliy) oC4-C ghdtsroar-
nitro, NH2, aai'f? % Jéﬁg]%a@ﬁﬁ) Q&& Pﬁ‘%mﬁmmﬁ%ﬁfgﬁHW%gﬂﬁmi '
g[[ er r} - g[[ er r} aldnfther. hygﬁl ]Oiqmqs?,@jﬁdml GrQ:{zelkyI] C£Leeycloakido@yCishetero-
err i errjc Ba $erbaryly i\ ohete leyl, ca-Cmaralkenyl
RS o Nt s
g[[ g: : } - g[[ 2: : :]I gféglﬁéﬁifligg b¢ bie gﬁﬁfer &bmuméﬂtﬁicfl%jgfﬁilr&ﬂ the group :r:onsiétlngaof é?'ﬁ ehrala)llcl‘gen
BRI g dsiadons e vkt
sul fonam de, c -Cy
car bohydr oxami ¢ Q& ang O@q?#bg@??f’ﬁ W'&EF% ﬁ'&féﬂ%??%ﬁé;kgr%
) ' - K '
Gorr] dorr] ]hee,earawccﬁmmnm. A S A G il
e o S Eibino, SacChak) bR, Elfond! sfofiérhide, deferidls oafbRRe, <!

Rl err]. is hydr
sulfonhydrazide, carbhydrazide, carbohydroxamic acid and aminocarbonylamide, where Ry

is hydrogen, My, C:+-Cizalkyl, C2-Cizalkenyl, Ca-Ciocycloalkyl, Co-Cysheterocycloalkyt,
Cs-Cioaryl, Cs-Cgheteroaryl, C;-Cyyaralkyl or C¢-Cypheteroaralkyl, Ry is hydrogen,

C-Crealkyl, C2-Cyoalkenyl, Cs-CraCycioalkyl, C2-Cysheterocycioalkyl, Ce-Croaryl, Cs-Cohetero-
aryl, C,-Cy,aratkyl or Cs-Cicheteroaralkyt and Rsz is hydrogen, Ci-Cyealkyl, Co-Creaitkenyl,
Cs-Cizcycloalkyl, Cs-Cicycloalkenyl, C.-Cqiheterocycloalkyl, C.-Cys-heterocycloatkenyl,



Jerr]-Cerr]alkyl, (err]-Cerr]alkenyl, C{err]cycloal kyl,

G err]-Cerr]heterocycloal kyl, (err]-Clerr]Jaryl, Cerr]-Cerr]hetero-
aryl, Cerr]-Clerr]aralkyl or (Jerr]-Clerr]heteroaral kyl and Rerr] is
hydrogen, Cerr]-Cerr]alkyl, Cerr]-Cerr]al kenyl,

Clerr]-Cerr]cycloal kyl, Cerr]-Cerr]cycloal kenyl,

Clerr]-d err] NWOS7B§®| oal ky, Clerr]-C err]-heterocycl oal kenJFTEFI6NOZ78S  \\p

97/ 01569 PCT/ EP96/ 02785
- 10- Cerr]-Cerr]aryl, C[err]-C[err]het_e{(?)gryl, Cerr]-Cerr]aral kyl,
Cerr]-Cerr]heteroaral kyl, Cerr]-Cerr]-aral kenyl or

Cerr]-Cerr]heteroaral kenyl, and al kyl, al kenyl, al koxy, cycl oal kyl,
| oal k |, t | pal kyl I I :

et eroaryl herarauYl Cxyoresaey Proapai PR Rt B b G theR o1 ey,
and het er oar al K+(bheteroaralkenylsane! alikys; aliksbyltalitoxyl, cycloslyl stycloatkeny, linptesoaycloalkylhe

b ) ti ; : h , . |
monoval ent | met ARSI ol arlols” neteRSan, i@RodtvioRy, raSh aMibid eteropralio,
Rlerr] or R er rdralsaryl &jcchatroarali@pyy infturnare ynsgbstitutedor substituted by nms ol tbe abover
- N R . : _
v s o RO FRRHER G o ¢ Y1 1 S ey g
or -(CH2)[ err] isumpivalent > OF Ry prg Ry or Reand FroriFs apd Fé;[leﬁhq case 8f NFFkQY -
Clerr]-d err] anggeg!or RGRNNoBethbr &6 téthal ne, Tentﬂiéthﬂbﬂé‘. _CIGVI\L;\)E_ L, LEHL),-

ds, f I t he_ f I -S -
Qe v 1L o er 1] al(FHeRcpRt AN {6z RO i B CofGopKT. @ SR, IR oF Sl
Cerr]-Cerr]aryl, Cerr]-Cerr]lheteroaryl, Cerr]-Cerr]ar- alkyl or
- h al kyl ... whi ch bst i t Wut.ed b
oF ‘ot e subst | e scbApASBRLaeRATF e SABHS lee RETHRgsEOBI WHEN s,
&g 3 OR[ flrv{ 1, ]O%@ﬂlm.rQs:Cf@WbEMmz]-Cnheﬁrbmloam Ce-Cyoaryh) Cs-Shateropryy Cernar-
err err], r el - vl ,
Cerr]-Cerr] alql@%r,eér%fs'gtfgﬁé%f r c§ & Ho%ﬂ%ﬁ%ﬂdt% érﬁ(r;fﬁ rB %' ggc&(r)'{e‘l%’r%es ﬁ%‘)ﬂ-
Cerr]-Cerr] rantssselasiesd foom khel grogpcapgisting ¢f Qb halogen, | QC(O)Res, C(O)R,
G err1- G or 1] ot Nt SGpL OSOUENRLSDM, O Sl DS RIBAMY or Otk
aral kyl , O e r [Gemrpalkl GeRyeycicgient o ehatsmaicioalnt S+Fehgterocyiaakeny
a”} ][‘0, hsgcondgrcysmmgﬁcs&swymy_ 8 A cycgguﬁidg%fﬁ,@hetﬁﬁh '.O%rcﬁ‘éélbﬁ.@stcmhetem-
sul fon razi de, .car razi de,  car roxam c_aci an . _
ami nocar bony| arfh Grévarakpay G- enalertaralien. aranCTIPR; ssppnsam apipg sufony
Clerr]-Cerr] aldu:m;dmidé;[oarba}rﬂde, Gémam]ateysxllfoahﬂdyézjde]&:ﬁbwwéim earbul;ydkmainiqdc]id
rr] - rr]aryl,, LL] - I err]aCle r err]-
G or ] het or onr AR Epiteyiefide) 6B EGs Higrofdrd Moy oGl 3 abtfentl, o
d err] - C err] alGsoyglbaikyl] @+C{iha@procydlaalivl, SalOupryl, Gssheteyoarvh, |Gt @ralic of Gal ky| |
G err]- orr] napraniys AL hidgel ‘?ff Rty SLC Rk, 8 Coyciaty, C-
[ err] - d er r] alSheteresysloakyicCefnoped, heteroagyh, IOP‘(‘an@r"Wf erﬁﬁr%awqtgrp@ralkvl. and
g[[ err } - g[[ err } cm;% awd hgralyé nYdréiemlr, Cl-Craikyl] CLelakeHY, T TRickdbalkyl, Cs-Cracycloalkenyl,
err]-Cerr]- rocycl oal ke rr]- rr : _
G ort]- G or 1] ndsrgiaigrpoveicelisl b By chetarepvaorlipmt tlpay. oy CarpFRa, S el
CI[ Er rl-derr } arGyCysheyéroaralk(l] S5-Clr-dEhlkeny] oreC.eC grasterbiralkghyl, amdaligl, hlkényl,zﬂﬂ&olomyl ,
al koxy, «cyclo C et ar :
2yl eyt oy S GRRe ReberocithoBld NeipBRlet Hlon i, SEH, frercal,
aral kenyl and Hetexoarylosy, laaiini, hieteroaralkyl carelkenyband haleroaratikenyl in s dre subsiituted or
f th b ' ' e . i
motal or 'y i SERHed By ind YR sbiiehiioRibubistidte ARy Y| andM A ERORInt
fornula | are tmelalorydsb@andM isa dyalem metalor responds to a group of the
formula I'l in which Rlerr] and Rl err]
Preferred compounds of the formula | are those compounds in which X corresponds to a
group of the formula Il in which Rs and Rs ' _
(a) are unsubstituted or substituted by C-Cq2alkyl, for .example methyl, ethyl, or C;-Cpalk-
oxy, for example methoxy, e_thoxy;



(a) are unsubstituted or substituted by CJerr]-Cerr]alkyl, for exanple
et hyl, ethyl, or err]-(Jerr]al k- oxy, for exanple nethoxy, ethoxy,
WD 97/ 01569 - PCT/ EP96/ 02785
- 11 - (b) are, together with the group -CHCH, a 5- to 8-nenbered
Car bocycle, a lgularly preferably, a 5- or 6-nenbered e,
and are very prwg???iléfﬁrl y preferably R R-1,2-cycl ohexyl ene; C) ar‘gds
together with the group -CHCH, a 5- to 8-nenbered heterocarbocycle, and
parti- cularly preferably a 5- or 6-nenberettheterocarbocycle with
nitrogen as hetero atom and are very particularly preferably

R R-3, 4-pi peridylene; (d) are, independently of one another, hydrogen,

unsubstituted @)rdrs,to§dtRérvith tisy brodp -CHOH-] a §1 ©r8-hambated cavbbq/arer &nd particularly
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d het | t th
aboverent ?SLZd'@‘Qﬁsu *;rrra r“'“fﬁ*?!"‘ﬁs“’ﬁbé. -Gttt O L1 SirbbiyFor G0 pfeer- | 1°
1/2 and Mis a alkepyhandalky rﬁﬁ’l’qafk&'bPléﬁ'qay‘eﬂY'e'P@FfpéYf'%ounds are
t hose :j nl whi ch I'B{e%dy%:lﬁaﬁﬂ\yﬂt a?ﬂrdrylaiﬁ hefeRiaa, hﬁier?&r?lb , BRalkyl, Baﬂrkﬁséyt e I'i(fi%i&ﬂalkyl
i peri ene; e the hetero atqomis unsubstitute ubstitu a
D Oy e Ak UIRer RSSO b 51 P ORI SHbsb R by SHh g L o)
- (O NR[ er r ] R abbrententionedubstithertisy sdrylis 1and Mois @ ménovalest rﬁ‘etald?lyﬂs W ahiMisa

ring are unsubs r substituted by one or nore substituents
selected from t‘{ludgie%'g'glﬁpconm sting of OH, NH2, Rerr]S(Oferr]N(Rerr])-

Rerr]C(ONRerr])- and Rlerr]OC(ON(R[err])-, where Rlerr] Is hydrogen

and Rlerr] is %ﬁ Fn%er.f éé;Yﬂ aﬂ £ Miceh &1 Vi hLama,mG[egsxher%rtﬁl

aral kyl , where are unsu trtuted stituted by

one or nore -Qroup; PP&T'W wnferthq h¢tgr°qt@r 1§ unspstityted QR qubstituted by a

err]-Jerr] oewémw:u £d166t6d tr&hemé r%[rﬁb&)ﬁsﬂ bPO(POR.C manéub

stituted by on m)re err err 4( d-ﬂ'f%tﬁ% rrlgL' aIk

and Rlerr] is a Rfing #fp Wisyhsttuted gr H?é}it“ y on

d elr r]- | (kt[ Ier r] g yﬁd»réahﬂ@,ﬁiueﬂtg sG[eeterd]frﬂ mardwpydonsxsm@ ofIOH; INHCHS(ORNIRRRY |

cycl oal kyl an y |n t

substituted by %ﬁ@%‘?ﬁ Wsé"l%é?ﬁ( %r@ﬁﬁﬁﬁ@ﬁ@% .tdjzaﬁm Es-Croaryl or
C;-Criaralkyl, where alkyl, aryl and aralkyl are unsubstituted or substituted by one or more
C1-Cyzalkoxy; Ryo is Ci-Croalkyl, Cs~Croaryl or C;-Cyiaralkyl which are unsubstituted or sub-
stituted by one or more C-Ciztilkyl; Ry is C1-Czalkyl and R is Cy-Cyzalkyl, C3-Cyocyclo-
atkenyl, Cs-Cocycioalkyt or Cs-Croaryl, and alkyl, cycloalkenyl, cycloalky! and aryl as substi-
tuents in turn are unsubstituted or subslituted by one or more substituents selected from the
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-16- group consisting of OH C(OORerr] and OC(O R err] where Rierr] is
My or err]-Cerr]alkyl and Rlerr] is (err]-CJerr]jalkyl; yis 1 and Mis
a nonoval ent netal or y is 1/2 and Mis a divalent netal. Anot her

subgroup of preferred conpounds are those conmpounds in which d
Rl err] are, g’ "MEP? Wi th the - CH CH group, piperidylene; \R%M%g

unsubstituted or substltut ed by one or nore substituents selected fromthe
group consisting of OH C(OORerr], OC(OR.ggL], C(ORerr], NH2,
C[err]-C[err]aIkyI, Rerr]CCONRerr]), -CCONRerr]Rerr],

Rlerr] S(O2N(Rg)-; Rlerr]CC(ON(Rerr]); Rerr]Rerr]NC(ONRerr]),

ON
COLON N o1 Sl o o LB and St i ot QoM sy
al kyl, aryl andCefatlkylly iartangiM issmpnavalsit metal mﬁl&a!ldédlslgﬂlmtmetahnre
C[err] d err]al koxy or C[err] C[err]aral kyI oxXYy; R[err] S

Clerr]-Cferr]alkyl, Clerr] gerr aryl or (err]-Cerr]aral kyl which are
unsubst i t ut ed oANCIGATSUPIrVR: EI?erﬁ%c@FP?FB‘F’éaQth campoupgs:in k‘i“!"h AzpEad R ares
hydr ogen, OH, Etherwilhahé IGLIJQH- lbknc@[eﬂé'r WiitHie Wibubstituted or substituted by one

R R o BTN T s pm——
g[[ er } : g[[ er } ar EP)RQ[ RS, btiftﬁimyl lm@m&wl -C(G{N%Rl %(ﬂ)fN(HS)aIHmC(O)rr\I(Rla)-
Cerr]-derr] heﬁ%&?%ﬁ ’ '&Z{m\]&’% + gh Qr %éﬁgmg“b?"‘} R
((j:i[ erC£ ]er E:][ erC£ ]e ; Ir Dac;éhlkyﬂ;[wm,},arrﬂqrnr]qdrmmﬂ wﬂiiﬂlk)fl aryicinB[aeatky] a@runsubstituted or
- | - . .
Clerr]-derr] cyé’?dggﬁ{%g r?gk% 8]3'-“8f°e%§8§']é?’§3f %/%%3 [ %{%‘Y e I8 G Freliph Co-Cary! or

al kyl, cycl oal k@n?harat!syiofmm mylunmtlqu or substibtasshy anecarimore G1-CunltylReis

unsubst i t ut ed 05 td)f-l 8£| ‘6&“@@3,@‘ g, | rom t he
group consistin er r %?ﬁéﬁ vvhere er rﬁ% s M,
Cerr]-Jerr]al P"h%tﬁfe mﬂ@‘ﬁﬁ @W‘ Csr(shaterpaiyl, Iqrﬁssa@'kyl

gg p;):/glufa 2 ? | ;re:) «rale:., o;,anﬂkbﬁyl Mtg UC}'G}alkéﬂyﬁené adg P@kﬁdaiyl Gm,meﬁeroaran(ﬁ rdrcﬁhete)n(fo?ré
cyclo-  hexyl en@’ %ﬁ'@éﬁ" ey a’t?{%ﬂ 9'?‘51‘?%%" b%&h'é?'e{h% by
one or nore subGi Cigc;elmh&enﬁ,ed:@c&qﬁlohmylmrme@m @nd &kl cydloall@nsﬂi cyelohlkyl and aryl
NH[ er r err

CE O ( ]CH[ ec[r 1) ][§ 3%&% Srtﬁq[%rq_%e un%b%%(o&ﬂsﬁ det&ﬂeaﬁénore substituents selected

(O -derr]Her ’(‘ the)greun gonsistitgyl-QiHO)PRerantt OC(ORebdefeciar fs-#y or Cr-Crealkyl

ONHC err]H I
ﬁ(HC% o g[CH[ e]r j ][ %[{c{a R fﬁ?{fﬁﬁlﬂ%&%ﬂd?i ZSH ']LI!EKB&QO%I]E% mc[atal or]y is 1/2 and M is a divalent

-S(O[err]-cAH ®#E - NHC(O NHC[ err]Herr], -S(Oferr]-Cerr]Herr]CHerr],
-S(Oferr]- CH[err]C[err]H[err] and - S(O)[err] (CH)[err]C[err]H[err]

Pr ef d d I d

Lo a group of "t FEY SrapamcpreRmeH pomppdids el BF Sl hipe ose i wich B GO Re | <

(a) unsubsti t ut leekylehe or pipdtidgtent alhichlis uﬁi[wsﬂtl}ted]besub]mule;l bywhe ohmore substituents

substiLuted by SigadindiPind ol hblil & OfNiEeCH, LB S(EIGHp, consi sti ng
o 1Ofeny SElGHE, *°

of -NH2, prinmary am no

carbani de, car bﬂﬁ)(@”z)ﬁemﬂx. LQUSHOHEO PNl @(Okﬁbﬁaﬂwﬂ)jdﬁ@)r@ﬂn
ami nocar bonyl - Hy, ORINHCGHE L SKAIAHICI: NHEBIOERE,AL NAGIEIEHL(OCH),

phenyl oxy and benz u
4H9. -NHC(O)NHCsHs. -8(0)z-CsHyCHs, -8(0)2-CHzCeHs and -S(0)2-(CH).C1oHr.

Preferred compounds of the formula | are those in which R, corresponds to a group of the
formula ill in which Rs is hydrogen or M, and R,is

(a) unsubstituted C,-Cizalkyl; C1-Ci2alkyl which is substituted by one or more substituents
selected from the group consisting of -NH,, primary amino, secondary amino, C-Cyzsul-
fonyl, carbamide, carbamate, carbhydrazide, sulfonamide, sulfonhydrazide, aminocarbonyl-
amido, Cs-Ci.cycloalkyl, Gq-Cgalkoxy, phenyloxy and benzyloxy; unsubstituted



o
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C3-(err]cycloal kyl; Cferr]-Clerr]cycloal kyl which is substituted by one or
nore substituents selected fromthe group consisting of

Jerr]-derr] cIoaIkI Clerr]-Cerr]alkyl, Cerr]-Clerr]al kox ;
derr]- C[err]sépf%ﬂﬁ‘ phenyl oxy and benzyl oxy; Cerr]-der 5/02785

Cerr]-Cerr]heteroaryl with 1 or 2 hetero atons sel ected fromthe group
consi sting of oxygen and nitrogen atons; C[egjfF]-Clerr]aralkyl with
Jerr]-Cerr]alkyl and. {err]-Clerr]aryl; C4-Clerr]heteroaral kyl with
Cerr]-Cerr]alkyl and (Jerr]-Cerr]heteroaryl with 1 or 2 hetero atons

of 5 to5  car orCROBHRIICEE RORA i B Shtiiedt S o BBbuffhe Rolopll
or 2 hetero at drem thelgeaupapnsisting of ﬁe%dpﬂikﬂ.&ﬁsskﬂn@r@éa“@mg‘mﬁmﬂonw.

err]- G er 1] afy ool abondintl b b g L

d er r - [ er r | hdiost hagjeupgonsistingsf oma@ﬂ@ﬂ@gewatog@: ErCearaliyt ¥
consi sting of Q?gm%ylaﬁﬁcﬂhétén‘aﬂﬁikyﬁmf@ é{éﬂwﬁaﬁ&é@é,oﬁéteréa&mﬁ\ Faf é’ﬁétel%téiéfﬁs.

whi ch are substltute é@one or more substituents selected fromthe group

consi sting of R 9"‘@?@!’?1‘5‘E19é1f Pryasn g pftrogen alopeyaAnd adple) ehdto 5
Cerr]-Jerr] aldayﬁon a&zm Gshiergaryl Witk rdr 2Eeirs Afns!selecBlionm thdlgroup

Gorr]. O er ] alRppbing Pﬂ%ﬁ@? Piﬂﬁmﬂ R B b A eptotand Groem

C3-C[err]cycl oa(hgltaa)dteroﬁglkylwi:m@meaﬂ@mm@membwwth1 or 2 hetero atoms selected
G err]-f or 1] natoH BREhouBOroRsy oxyaRh bt fifis anta e ot 105 o,
C err] - d err] - avhi¢tkare shbsjitutedIpycone] orGhare sybmittmnmctedrim the igebupi consisting of
NH

Sul f onri de. andtiuEdn, CRE AR, BB, CHOREEEaltl ChoaBR) Brcoam, |
1/2 and Mis & @%Mmuaasoawm whigh P@['ér"wfﬂ%fé ChiCeiaky/l CofCraatkenyl,

Clerr]-Cerr] ar@sL@?;éycmﬁuch@chﬁwémmmm i, %el@éfo@%aménﬂvr e
substi - tuents sel ect ed ?romt he groug consistin

C(O OR[err], OXecypandy Pa-Cohetergary & Cropio! rcs
8?0[ e ]r r ]C[IW i\IRLm‘Lrﬁﬂrearak%yl aﬁbeitfd hﬂzﬁirrrﬂai# kinino, édcondary %hbf&a?ﬂ:df?(i&ﬂ'carb—
err err] akox cycC err al ken
Clerr]-Cerr]h tg' g’ %/ é‘?%’]‘ wacblyy:f h@%%ﬁ%ﬂ%‘ tal or y s 1/2 and
g[[ er r} - g[[ er r} ﬁrMisadi[lﬂemt]méﬁlemrr] aryloxy, Cerr]-Cerr]heter oar yI
err]-Clerr oar
err]- Ol er ] nSheGoa ey or Bl Shide ek EABlhacd bLbRbEL) LA & o suces
d Ie ][ rl-d Sr r] héugs)awatrtm&ﬂgm mqﬂrpumm'?ﬂnmgf Ol chalogsnr G(O)QREmOC(Q)Rs4, 649,
sul fonam de, c r
car bohydr oxam %Wﬁ%ﬁgﬁﬁﬁoﬁ&iﬁggm%; eﬁ@?i?mgj 01;:!:;
Cerr]-Cerr]al {1
g[[ err } d ar rlh ?&mcbpelok foxy, @sﬂghéteﬁﬁqg,rdmétﬂ(ﬁml e@ﬂérakhgcﬁcsqa«&w
err errlar err] he erct] is
Cerr]-Cerr] aI M@ﬁ?’f’a h’% ?@l&ﬁ" érgf"ﬁ'% Eféé‘i"ﬂa&'ye'f'ﬁa'y amng ‘%"Qa'y
E::[[ er r} - E::[[ er r} h esraing, sylionyl Iskfdnamidec carbaGide; cdrbamate, stifemhypra@fder ca]rbhyﬂazmer yl,
err]-Clerr]ar )
D L
al ky err ’ » Cr
G i o s i P oo hard ey
Cferr]-derr]- ra d al kyl
al kenyl , al koxycr@ Hété}%ﬂﬁlkén arﬁDFF.L md hg,ravé had?@g?égt)r( cgm?kd%ct, 2alRGHyE rcmfcbam

al kenyl , aryl, 0X eroaryl, hetero aral k ox
. heter ﬁar al k§| Ifyi q@c}’,gqy cloalkenyl, g-C“heterocycloa cz-c,, loalkenyl y
Cs-Coheteroaryl, C;-Cyiaralkyl, Cg-Cyoheteroaralkyl, Cg~Cys-aralkenyl or crcwheteroar-
alkenyl, and alkyl, alkenyl, alkoxy, cycloalkyl, cycloalkenyl, heterocycloalkyl, heterocyclo-

alkenyl, aryl, aryloxy, heteroaryl, heteroaryloxy, aratkyl, araliyloxy, heteroaralkyl, aratkenyl
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ahd heteroaral kenyl in turn are unsubstituted or substituted by one of the
abovenenti oned substituents; and y is 1 and Mis a nonovalent netal or y is
1/2 and Mis a divalent netal. Rlerr] in formula Il is preferably

hydrogen, K or Na. The foll ow ng preferences apply to the grou a) of
meani ngs for RWO97/0%69% s al kyl, preferably nethyl, ethyl, n- kﬁ”ﬁ’-’é?%ﬁ/l

and n-, i- or t-butyl. In the case of substitu- ted al kyl, the al kyl ene
group is preferably ethylene and particularlygmethylene. A particularly
preferred cycl oal kyl group is cycl ohexyl. Pre?erred as aryl and aral kyl are
napht hyl and phenyl, particularly preferably phenyl and

phenyl-Clerr]H - W r..f ] ' '

benzyi and 2. prareehblkelERa aloilnd e or sibuted B bhe o Bhdvbiibhithea
d err] - d er r] hesubstituents;ydndwi is 1 and &M isra monovhlentanetalzar yriss 1/2eothM isa divatanpmetal. O
and N. Furanyl, pyridinyl and pyrimdinyl are preferred. Rlerr] as '
het eroaral kyl is preferably C4-C[err]heteroaryinmethyl with one or two
hetero at ons fr Bantfdrmubpit igpreferadhaindiragen; I obMa.ng possi ble for heteraryl to
conprise the abovenenti oned heteroaryl groups. Further preferred
conpounds are those in which R4 in formula Ill is a

Cerr]-d err] cyThetligying piefarences appiyto the graupdpLafimeadings S &y |
Cerr]-Clerr]al kyl substituted, particularly nethyl or ethyl, with

- | oal kyl ith - | kyl d ticularl i th
Sycl Ohexyl - of - WBe k. preGarably pce ek - HPFR ki £ PEUIAR ) ot 1wty
is aderr]-C efda]aa(y@kdavéukymﬁefgrﬁﬁé retéraby bingleti&y bnd patisdiry rheth¥iérid, Adaiticutarty
Particularly pref?rred rqu s tor fr”ly | thl‘f ser1 es arﬁﬁgenz Llfhl g
napht hyl met hyl ,P'z-%ﬁérwa%%h@wueﬁp ﬁ;‘ X '-ﬁﬁﬁw,a%% Pkl ate gaphinyl an
2- f]}’d ohegyl et hﬁ?enyﬁ)ﬁﬁﬂti&hﬁm A referebly epyicing iphenyl-Crihawithcio %quaafotﬂmtﬁihht from,1to
sul fonami do, sulf.onhydrazido, am.hocar e .
subset tuent f of” RPERFYACtERY R 2 HsauAtgy WABh Feje HererSity i siBb 00 T cunetaro-
Rl Sr rR][ NHC]( g% g§ EPMWEI') one dritwe hptar PN Rpawthg group Bf @anyl B Byrait) pyridiRyleand] ) -
an err : - h [Amet
Cerr]-Cerr]al ,'aﬁl%f?@}e})ﬂed&er r i éég?@é@ﬁil rf* er? -_éEh%&Hr&a ¥l with one or
[ err] cycl oal kytwahetgrp aiams fsom ¢he grogsy ofQ pod Yy it beingposs I eterarykip compriss the -

or ( err] het er ogysjeRdhiicHedPettrbar@igropshy! -, phenyl, naphthyl, benzyl,
2- phenyl et hyl, di- phenyl nethyl, which are unsubstituted or substituted by
*one or nore substituents fromthe group of -OH, -NH2, Cerr]-Cerr]prinmary

am no, ( err] C Eoies pasterebay compournds arbltfoss il whielRL infdrmuledil js a CECkydidalkyl, parti-
-C(OONa, -S r - ' I _ ' n,
LT o 1 O A o S0 S .l B e
d err] - d err] cyCt-Cakyoloalityl orGyitv G} Calkyiranpipattioulatywithoeyciohexyl or methyl, Ce-Coatyl and
- h _— . - .
Clerr] - or ] ot of Bt Rt b Eicyd ‘"%?E%fr:'ka{ a4 Oy, Pariculrly
d err] - err] - apwfereed\groups for R4 in this series are benzyl, naphthyimethyl, 2-phenylethyl, 3-phenyl-
propyl, cyclohexyimethyl, 2-cyciohexylethyl, cyclohexyl and isopropyl.

Carbamido, carbhydrazido, sulfonamido,-sulfonhydrazido, aminocarbonylamide and carb-
amate as substituent for R, preferably mean groups of the formulae RgNHC(O)N(Rg)-,
RsOC{O)N({Rg)-, RsC(O){NH)pN(Rg)- and ReS(O)2(NH),N(Rg)-, in which Rg is preferably H,
C1-C1aalkyl, Ce- or Cecycloalkyl, Cs- o Cecycloalkylmethyi or -ethyl-, Cs- or Ceheterocycio-
'alkyl, Cs- or Cgheterocycloalkyimethyl or -ethyl-, phenyl, naphthyl, benzyl, 2-phenylethyl, di-
phenyimethyl, which dre unsubstituted or substituted by one or more substituents from the
group of -OH, -NH., Cs-Cgprimary amino, C,-Cissecondary amino, NO,, -CN, -F, -C, -
C(O)OH, -C(O)ONa, -SOsH, -OSOsNa, NRzSOsNa in which Rz is hydrogen, C-Cizalkyl,
Cx-Crzalkenyl, Cs-Ci2cycloalkyl, Ca-Ciacycloatkenyl, C2-Cyiheterocycloalkyl, Co-Cyshetero-
cycloalkenyl, C¢-Cyoaryl, Cs-Csheteroaryl, C,-Cysaralkyl, Cs-Cioheteroaralkyl, Ca-Cyy-aralkenyl
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-19- or (Jerr]-Clerr]heteroaral kenyl, and -SGNa, Cerr]-Cerr]alkyl,

C err]-C4al koxy and phenyl, and Rerr] is H, Clerr]-Cferr]alkyl, phenyl,
napht hyl , benzyl, 2-phenylethyl or phenyl-CH=CH CH err]-, and p is 0 or 1.
Wthin group évé a car bam do- substituted al kyl subst i t uent

particul arly P means Rlerr]-C(ONR err]-(CH2)n-, ere |s 1 or
2, Rerr] is hydrogen C[err]-C[err]aI kyl ; C[err]-C[err]cycIoaI kyI
Cerr]-Cerr]jaryl or (Jerr]-Cerr]aral kyl wte-Cerr]-Cerr]al kyl and
Cerr]-Cerr]aryl; wherein al kyl,; cycloal kyl, aryl and aral kyl are
unsubstituted or substituted by one or nore substituents selected fromthe

group  consi std»rrcg-cq;heerbaramém%d -SOSNQWJQaIkﬁ(@@WoxﬁﬁﬂS and Rk ky!

CLer 1 S ) bl ol Bk, oGS b

Cerr]-err]aral kenyl with Cerr]- C[err] atkenyl and Cferr]-Cerr]aryl or

L er 1~ CLer W g FoF B s 3 Bt 3, Ay Rty

g[er]r] Clycl ga: kwhmsrmc(omnrmw Whﬁfaaw“ OrQtherooen Gdefbmlm Cs-cmcycloalkyl
- phenyl et o

Cerr]-Cerr] al mlkyl a@urqtlbstrtqltad neﬁghstlwtqd&vmee[ e\ore] a,qhgmyamyelecmd from the group

Jerr] - err] cysdnetingfdt\On, thoSIaﬁrca}bohﬁt-@f %bm,' , C1-Csalkoxy, Cs-Cyoaryl, SOsM,,
Clerr]-C[err]-heterocycloal Cerr err] ar
G or]- Gl or | neOSPur JrasS Oy SOIGFEr GUPHFeHro. Srifcr s ayencs or Er Eregeaanyl i

Clerr]-Cler r] acAGiefeIy af o@[o#rﬂ ofdigse G, @1@%élky{<l an’ﬂ K8 Y, linddr 6F Brandhed

?j{gr?]ge?:[ err]cy ﬁé&% gr% o ‘° gr['qeghrﬁ']eq ‘g‘&)l?ﬁ‘afthﬁ of|-RYyl; Phenyl, naphthyl or

g[[ gr r } g[[ gr r } ﬁrgénzyrg?-phsmretﬁyengrﬂmymmﬂ-bﬂaﬂ@ & 1 dndOds an akail mgtal crry is 1/2 and
Cerr]-Cerr]al @Z?@’f %‘8% Pf%%’ﬁ’b%l q@pg&g{% “&f é‘gr(‘[e %@%@?j@l ‘%{'ﬁ"
err]-Jerr] ﬁre%e%z@{walkknﬂi[fa@ﬁmwhalkybﬁr% l@erozy]clo@lkenvl,]%wl or cor
CR:[[ng qg;r][ | cufg?@ pr%’f er a‘fwk&r‘gaﬁs ‘ﬁ\w rr hbéjde Nﬁ{“ X‘b| ?bé?t'&g'%g't
which Rlerr], FQ‘E?’M n%rhyrirm alkenyl; Gaeaw |, SerShfreterncyclo-

bani do. A
cat bam 80 1 ﬁmﬂ mh&g@?@%@%@%ﬁ Nﬁb(‘héﬂ Z'[“édr'? e

substi t uent for aH\ é)art | cul arl %ﬁé@ikya i HWQ‘WM i biCueters
R[err]OC(O)NH( 12 h&h Grig 5 )
previously in CQ'WGPChEﬁlkyI SriCsCa HotsTOAalk@AnA sﬂlfhﬁhmude-édb@ﬁtﬂﬂeﬂhll@rﬁbaﬁtue?\ﬂﬁr R,
e o Sk PhiaPl FoaBh B BE R A s 8] By moatio
pr ef er abl y neanigdicataj puevpaﬁlﬂdﬂuampmdo} Adafhinvcarbanyldmidi- dtjcarbajmatd$ubstitlited atkyin
2&“?0%Eid?‘é?[‘h(?&%sraﬂ?“‘?ﬁ%&a“°ﬁ" 17 bl atf sl ot RACIU(E i op PG o
pref erably mean¥hich By hqatw@ﬁnmgmm@ﬂ i) previpesty m)qqnneqﬂommtb narnﬁ@idp]and addi-
Rlerr] and n haﬁﬁi’raﬁ efiHNG Mifasithélinganings ihgitated ﬁr‘ékrﬁUﬁhh dohnBEtioR With icabaido

car bam do. rticyl ar erre oun a t hose in which
Rlerr] in for 'H}YJ ﬁmﬁkﬁﬁsyy@%ﬁ%@ YBF% Ry meang, -
Rl err] S( 0) 2N( R[ a,;c(b)mmﬁmmzb,} i whith B, R laha hinhvéthe nhdaming irtiicted préiRBiyde bér-y

o o Rhion AL RE oo U SR bk a6 oy o o, P Ly ety

sel ect ed from t prefegabypeansRy-SOi-NEYNBE-(Chi),- inadhdahdRy, Rg andp have th€n@atiNgs indica-

ted previously in connection with carbamido.

Further particularly preferred compounds are those in which R, in formula lll is an amide
RsC(O)N(R)(CHz)n- or RaS(0)2N(Re)(CH.).~; where R and R, are, independently of one an-
other, hydrogen; unsubstituted C,-Cszalkyl; C;-Cyzalkyl which is substituted by one or more
substituents selected from the group consisting of OH, halogen, carboxyl, C(O)ONa,
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-20- Cerr]-Cerr]alkyl, (err]-Cerr]al koxy, (err]-Cerr]aryl,
-Sgerr]H, OSGNa, NRerr]SJerr]Na, SOerr]Na, nitro and cyano;
unsubstituted CJerr]-Clerr]cycloal kyl; Cerr]-C'err]cycl oal kyl substituted
by one or nore COH, unsubstitu- ted C[err] Cerr]aryl, unsubstituted

Cerr]-Clerr] aW@9amsedi th err]-Cerr]alkyl and Jerr]-d er PCIPOCO278S
Cerr]-err]aryl, or (err]-(errJaralkyl with (err]-(err]alkyl and

C[err]-C[err]aryI, which is substituted by o?g or nore substitu- ents
selected fromthe group consisting of OH halogen, carboxyl, C(O ONa,

-O K, derr]-Cerr]alkyl, (err]-(err]al koxy, C(Jerr]-Cerr]aryl,

e T L e B5F B, AL Ao
g[[ err } g[[ err } ﬁl dnsnlyétuutgi G- g}ecﬁkmlky] ; Oy-Clopdivajky) sub’.jEmtad]by@e or inorecOB alinsebstity-
erri-~ert (o' nspibsi WRhQS Y @Ié— I; Cs-Croarryl, or

- | ! (RSt
SRR v o AICY M G- el

- hef « _
o oy WA i 39450 Mo o o0
q err] - err] heteGagiyl @‘-ceamm |craii[aa¢,rq0¢eespahl§:| 20 Os a 0(0)0 st OC(O)Rs,
g[ngrrR][eﬂ]erlr]shyé- 3@'@#’“ ?‘é Hg rr%dgéﬁly% e;ri err a en |, gi al kot
Clerr]-Jerr]c %awegqalkeql& ti'@[‘%’?ﬁﬂ"f?é{k@ r] aryl ,
g[ g: H g[[ g: H E?ﬁ?@aﬁeﬁml G,-@L%lld/r @ﬂ-c{oh&tafo&l'dﬂwl Oa-waarallkgnyll or Gr(éwhet?rggr-

i QU

conpounds are tm P 'ﬁ/ﬁ)"? Wrﬁ‘f‘b?ﬂlﬁ'ﬁ glzﬁqallfegy ﬁ'éﬁfyﬁ&’amylp&’a eterocyclo-
Rl err] C(O N( R esikyl,) Ceigar; CQGsﬂﬁ@bﬁdlm%N@WmMMﬁ%ﬂkﬂ and Rhds bydrbgeny |

Subst LUt ed by GrERBIN Gre il Gy ee Bl el RyEbh ey, e Conetero-

sisting of OH, 4wl CgEnaralby)rCaheterGiralkyl} arg] misr2arrly| ; unsubst i tuted
Cerr]-Cerr]cycloal kyl; Cerr]-Cferr]cyclo- alkyl Wmch IS substituted by
one or nore OH; unsubst i t ut ed Clerr]-Cerr]aryl or Clerr]-Clerr]aral kyl

with derr]- q%amqt&awrefe@@mrpp@ﬁ predhese in which Re indornyia Wi pa amidg ¢ h
C[err]-Co6al kyl mjtfo (ﬁs)(d )sN(n;;(cﬁL)ﬁ-r ﬁvher@RisrdrﬁﬂﬁéhkﬁM'%él kyl;

I t
more Subst! § uerbeCaybtE %UE by b ot pubeliieRi Secion e Sloupaper
gg 8% O\la] N;:[ erN rR][ Slﬁrf,%dfm hmbge:c[c:o;onﬁlm Cd-Clokrgi ynsubSiiitel Cs-Stdeynioaityl, Ca-Cacyclo
err ’ err
) ’ Iﬁ l’ des bs Eeld n§ e O r?élu 1996 rlyl orﬁz-qxzaralky} with
e G ol J,E@;ﬁwiﬁm%wiﬁﬁ%m LG
01| err o o oLy ot b s o
Clerr] - err] - ahaorasmpoongistinggf aPk-  Gorferalkoxy. oSQutH
%gzgst ??St g[dersbmas dsoinagenﬁﬁggwthmmm £ hce;gr &d d:icﬁm&yabmzalken !
Jerr]- C[err]alc&‘y'?;%ﬁ?a&yg logienyly, 152' yhete %‘ WBW
Clerr]-Cerr]al d;@m(,hryamd-(ﬂﬁaérbhwmﬂ farivA, %Me&r&m]@lﬁ@,p&ﬂlﬁhﬂtﬂry 1.
1 e an Qe ShoprBRRAR B oy et i il Bhetbinanl o Clfitnd
d err] - d err] al émsubstifutel CsChaaljtunsubsstittted ©-Ciuaralkyl with &:-Cetlityl end CeCraam; o
bstit t t t , hal ,
SO O n o 0 RECHERIh W e SR GRTCH &t al n BYE BRI | 12! OOC
Clerr]-Cferr]cycloal kyI Whl ch is substituted by one or nore OH
unsubstituted Chghibhiany fréfelrdl ¥bmpsdns ble didcHhbdeih Which it forhila iHE Shighiided DY
ReC(O)N(Ro)(CHo)x-, where Rg is unsubstituted C-Cizalkyl; C1-Ciealkyl which is substituted
by one or more substituents selected from the group consisting of cyclohexyl, OH, halogen,
-C(O)OH, -C{O)ONa and phenyl; unsubstituted C,-Ciocycloalkyl; Cs-Ciecycloalkyl which is
substituted by one or more OH; unsubstituted C¢-Cyoaryl; Ce-Croaryl, which Is substituted by
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one or nore substituents selected fromthe group consisting of hal ogen,
C( O ONa, -C(OM, derr]-Cerr]alkyl, derr]-Cerr]al koxy, phenyl, -SQ3H,

SO err]Na, OSONa, NHSO err]Na, nitro and cyano; or (err] Kyl
with Jerr]-O¥PO8I58| and Jerr]-errjaryl, and Rlerr] |S%§%@@%§
unsubsti t ut ed Cerr]-Cerr]al kyl, unsubst i t ut ed Cerr]-Cerr]aral kyl with
Clerr]-Cerr]alkyl and Clerr]-Clerr]aryl; or.dlerr]-Clerr]aral kenyl W th
Cerr]-Cerr]alkenyl and (Jerr]-Clerr]aryl, and nis 2 and preferably 1.
Further particularly preferred conpounds are those in which Rerr] in

f | [T T . '

umsubst tut ed coas PR supcliigrn S [ e orbtd Batpd Dfefodh GRIONE, o
by  ene or nor eCIBH: Ci-Uanlitys CGadlsalsoxydplianyiarEQukl, 05N QIDeNas NHEG:NH, niid, and
hal ogen, C(0O) OH %@%ﬁﬂg VA YC gl %Hm%d Rs is hydrogen; unsubstituted

Jerr]-err]cycloal rticul ar err
derr]-Cerr] cy&rbsal IUDSUW ol CsCoaraliyyl with GrCratyleorGe-Crearalkenyl

unsubsti tut ed Cfh IRyl @Rd/Co-CloliryD@hd hd2 aind Srofdiradiyp. OF err]Hr;
Cerr]-Cerr]aryl ich i s substituted by one or nore substituents sel ected

fromthe group consi sting of halogen, -C(O OH C(O ONa,
C[ err] - err] al lruhherphritiihripridriedl domprundsIed hobe irl wHEHSAIRn formulaQll & dnl didide

NSOONS D140 BN BBl bl 1 SLaiL .o s sttt by

Cf err] HACCH er r Jone 6i more]skibsiftlients sélibctedfrern tiie-Hiblap eonsisting of@id, Halddé \C(O)OH,
bstituted | | k

unsubstituted f < [ - . . an

Cerr]-Cerr] a%ﬁéﬂbﬁ%ﬁﬂe@gﬁﬂ@ﬁﬂ%F gﬁ%@§$%£§§+&l n HRE g"f'?]’qf“'?a‘k‘,yl

d er L ]enCI[ eg_l]: al hpich lspehlbamuwdl’d[yenna]or more OHeu)dubfi[mted Pethearyl jin partieilarICki02) 3-

or CH-CCII—_!

pr e? err gd conpoufdd’ asF%"’a sgss Ebsﬁn % ﬁrgl'é‘f rﬁ&la%uﬂsﬂu'entsl%:‘féc{ g Wghﬂé%;ég P

Rlerr] C(O N R[ e censjstingef Wogﬂm&(@)%eﬁﬂ)ol‘l& GrriGaaliarh Co-Goalpxyr-SOQM30Nat ed

Cl-C[err]al kyl, cishg) *my nﬁﬁ@h&ﬁér er | S )dsmdi P%(a 408 BMICOONa,

phenyl et hyl or dlpheny ne and err
phenyl -Clerr] - i:b %@@ ; el; w]sugsﬁtuted Cr-Cysaralkyl with

(CH2)2C err] H erm gl e.qmb% émm'gcab,csﬂg. aahmyéu@,&wrbh ahykehy,

in particul ar b?é"ﬁ%ww Hhﬂ? g@%{%g ﬁﬁé\ﬁssé] rﬁ{%ypf}elabfyn

Further parti cuI

formula I11 |sasulfon am do R[err]S(O)[err]N(R[err])(CH[err])n wher e
I I
Lerr) 1 Lo g et bl 6 bk s b i Ak

C and especi al IRpC(Q)N(Rs)(CHz)maWhﬁfotﬂsaﬂi U@Bﬁlwedqm]lt@{edﬁijfata}iw! cyclohexyl,

(p:[a; Ir ]CUL:[a;L)r/] glh‘l? “ﬁg’g@g&p%enﬁ% ﬁ%yllp?‘eﬁ*‘&ﬁ or H%Fer r - o'?&js tor il
exanpl e net hoxy PBENY in Pﬂﬂ%ﬂe&/ﬂ U,N(g'r" "(Qﬁda rqf pheriyl- 95'6‘5@!?7‘

or isobutyl, anahﬁnmﬁsla?oaﬂéit:ﬂéeﬂmngphudﬁaszandﬁuretdw1 parthU! arly
preferred corrpounds are those In which Rerr] in fornula Il is an am no-

carbonyl residue of the fornula Rierr]-NHC(O-NHCH2)n-, in which Rerr]

I's ([ err] - er r |Fahthgtlpadiculary preferteddoepoliads\dre those in whittaR} in formula Ml is a sulfon-

Qerr]-Cerr]al it fRGIN(R) RO Fhble'He e 26 M Sektictliay PR Qi is -
stituted or substituted by one or more halogen atoms (for example Cl and especially F), in
particular CFs; or Ce-Croaryl, particularly phenyl or naphthyl, which is substituted by one or
more C-C,alkyl (for example methy! or ethyl), C+-C,atkoxy (for example methoxy or ethoxy),
halogen, -CN or -NO,, and R is hydrogen or isobutyl, and n is 2 and preferably 1.

Further particularly preferred compounds are those in which Ry in formula il is an amino-
carbonyi residue of the formula Rg-NH-C(O)-NH(CHz)n-, in which Rg is Cs-Cyzalikyl or
Ce-Csoaryl, particularly Cy~Cgalkyl, which is unsubstituted or substituted by halogen, -CN,
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-22 - -N®2, (err]-Calkyl or (Jerr]-C4al koxy, or CJerr]- or

Cocycl oal kyl, CJerr]-Cerr]aryl such as phenyl or naphthyl, or
Clerr]-derr]aral kyl such as benzyl, phenylethyl, phenyl propyl or

phenyl propenyl, and n is 2 and preferably 1. Particul arly_pr
conpounds are FWPPH®SA#br e t hose i n which Rlerr] in fornula Il wﬁg

am noal kyl, preferably Rerr]Rerr]N(CH err])n-, where R err] and R err]
are, Independently of one another, hydrogen;,gnsubstituted
Cerr]-Cerr]alkyl; (err]-Cerr]alkyl which is substituted by one or nore
substi- tuents selected fromthe group consisting of OH hal ogen,

et 11 G o o bR oo L b e L B gt

NR[ err] SCBNa,  miaphthyl, anGrGrambiyicsuain es benzylibisartylathyb ghenylpropyl or phenyipropenyl, and

C[err]-C[err]cy%f gﬁ}/, fgaﬁ r-Cerr]cycloalkyl which is substituted by
one or nore OH; rr -paerr aryl; Crderr]aralkyl with err]-Jerr]al kyl

and Clerr]-Cerr]aryl; or CJerr]- C[err]ar- al kenyl with C2-C err]al kenyl
and Cferr]- C[err%ﬁg | Sag&ﬂ bifediéofp oﬁﬁ&&arbﬁ.r%m‘orhws%ah@hhytnfarnmﬂmldﬁenyl

are unsubstitute I tuted é one or nore su bstituents sel ected from |

the group con- %!P'B?ﬁ"ﬂb piaferably RaBe Uy (fetain- tihegediy and e arecindpnandpntly of ong anathes,
- QO K, - O - Nigurigeh; %ﬁﬁdﬂmteﬁﬁcrzh e,nc‘Law;mchﬁ Subklitufeli By bhé bRz substi-

I t i
2 o and oy antiue o BIR Fos réﬁé%@m% Aiogsh IR OB ogen,
Cor ) o 1] Cy o b Lo LTk LA T
e I resamoceons
err er r ] het lsyraeron 1¢al-
C2- | kenyl
Gt R e GRenstcetbrmcgaon ot g e
C err]-d err] ar a4 yhsupstitutgtleor sybsti gﬁ\ﬂ;sn epsselepted from the group o
Clerr]-derr]al ki @omnaag&m ioﬂs,,dm Al, QO)ORBZAdm@Odc )NH; R, N-
dependently has the ma(im err| erri'l (5 (')qget er are g
tetranet hyl ene, Pekealsy SVP% f&ﬂ@n@—ﬁ Ssia wé‘i 2 RNERNBFG, pmin an
gg; ?]geg[ eﬂ ]e(r: ; 1 cyeh6;rwhiepaitk Ji lis % ﬁd lefuradipd, l:ﬁaﬂsf is h%ﬁbid.ﬂrwar Ceuchikg) kyl
Cerr]-derr]-he B%MEP% Aa“g&?%{%‘] bf% '}43‘@% ¥‘°a'yl CsCeheteroaryl,
g[[ er r} g[[ er r} het @Oasirgkyl: oﬁpeOJ\e@fmlkﬁrmk is?ﬂdro@@erdG'ﬂllqt, lqz-lmpkfnw,r?l-mlgdydo-
err]-Clerr]-ar - r r rticul ar
preferred corrpoua@h%'r% W%@E@'l&%é’&heﬁéﬂﬁﬁé aral E‘?rml alll |>/s
an ami noal kyl FRPe€nhatgroanalkybiBrs H, CnCsaiikyl P21 Quiydrgxyal mqeavqu benzyl, and Ryz in-
i ndependent | 'y Ofdéb@ﬁde'fﬁﬂ anmnaaﬁi @a,,,oﬁﬁﬁaﬁ& ngx el“hl‘é’tbtrarﬁé‘tﬁ;lvlé}fbePkyl

cycl ohexyl, Cferr rrlcyclo | met hy err

in parti cular - P'Pﬁ@![ 9”#‘}: *% a“H@h‘?lhy '%/] 21 Fr%"’ ¥,

]par t Ih cular - CIJZ l‘bRﬁC&byc]!oalkeﬁ?ﬂtzlLCMhéwt’owmﬁ cw;l, IEtETOEYdaIRe @A, €

urt hernmore thosg jin I n a

Rlerr] R err] NCH V\{n&ﬁ ?rg;]f LW*%?@”%&M&H‘PN%P’ one

another, H ( ercﬂ—eﬂjaémlmlldepyl phenyl -Clerr]- or Clerr]alkyl, in

parti cul ar CHerr]Cerr]Herr].
Particularly preferred compounds are furthermore those in which R, in formula lil is an
aminoalkyl RgRyNCHz-, in which Rg and Ry are, independently of one another, hydrogen;
GCy-Cealkyl, cycldpentyl. cyclohexyl, Cs- or Cgcycloatkyimethyl, phenyl-C4-C alkyl, in particutar
-CH,C¢Hs; or phenyl-Cz-Calkenyl, in particular -CH,CH=CHCgHs.

Particularly preferred compounds are furthermore those in which R, in formula Il is an
amine RgRyNCH_-, where Ry and Ry are, independently of one another, H, C,-Csalkyl,
phenyl-C,- or Czalkyl, in particular CHaCgHs.
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- Preferred conmpounds of group (b) of nmeanings for R4, are those in
which R4 is (Jerr]-Clerr]ar- alkyl, in particular CH2-(err] H5 and

(CHZ)[err] derr err], Cerr]- C[err]cycloal kyl or Cferr] ,
whi ch is un- %y{’ﬁsf’ut ed or substituted by one or nore sub%&#{"gk
sel ected fromthe group consisting of NHerr], C3-Clerr]cycloal kyl,
primary am no, secondary am no, sulfonam dedaac_ar bam de and

am nocar bonyl am do. Particularly preferred substituents for
Cerr]-Cerr]alkyl are NHerr], cyclohexyl, d{err]- C[err]aryl

ON S O 2N N
NRFer 1]0(0) NREEPodsamapny B B g oss PR NI 5.
I ndependent |y amybmtepaarmulaheHg cwamqshl,_)z-qsm Ch-Ceeypniodiion &n/C4-Ciaalkyl, which is un-

t

Gorr] - G orr] napstisdorsupginibl by bhe bf ] Ebfldrep Bl no i arold Bl
and Rerr] an(ﬂlfB{@l‘G1]a°Y&i°B|,kY'b pmwum lsgcqnﬂarmwlrma@u!mmldeyqarbgmqie a®,
Qerr]-qerr] a'ahﬁﬂocal% r@l\.ﬁéﬂ&'ﬁ? bi#d substituent for C1~C al e NHz, cycions
Cerr]-Clerr]heterocy c er errfar heter
Cerr]-Clerr] aFa‘IQ«gaFVLcﬁaC@ E‘e]) BpN(Be)w é(qayﬁg Nﬁbﬁ; ldﬁeaﬂd Ra-Rs-N- m

unsubsti tut ed
group  consi st ?fhlcﬁolﬁ%%hqqltﬁv}hgeﬁ gghép&%n of BtieBndias hiviire s%Lﬁ‘ o}zet ?;f:’;i;&ﬁlj

nitro, NH2, cySadheterosyeipalsy (%@2’8\! %h 9(3’&'&’ oft 'W]
Jerr]-d err] aRgynd %&Bﬁebbﬁ&dfﬂfbf ondartiel, HytlRigeh,aDM 0B.YC,zalkyl, Ca-Crcycloalkyl,

g[Beﬂ ]er E3][ g)r/(r:i ?\?F@l 6'8?% g’%ﬁgﬁé‘ﬁ%’ #T?ﬂ??eéﬁl’(%@yggﬁ?mmf Ce-Cioheteroaralkyl,

Cl err] - err] amhich aré ansubstitited o} substituted by cﬁ?{eeﬂ' moré bubstifubats aelzeted from the group

O e o) R Bt S lof s b Sl ok Shbd Bl 0

d err] - er r] h&SOaNRLIDupdy, CHCi-aliyl ﬁ%ﬂkanyk Ce-Cnalisoyy, SxiGisyciealiyl, @330 1,cyclo-
| d |

(S:;r bgﬂydr g)Tamec k%c '%%am%%a@% g&wgén@p (ﬁﬁ Ct?.gﬁ'g’g'én

d err] - d er r] aSsieheteoagyt, p;-qol@qtplpawp@%ﬁrC@gcamlg@yghgmlkmxxﬁycmheheroaralkyl

g[[ S; { } g[[ S; { } Q%ﬁﬁlﬁﬁk‘é ﬁbz-)rﬁF eﬁﬂréliwh t ehgug@r%ino Gh&frfdkr)qrﬁihé ]d&ﬁ&r@[ Qﬂfo‘:‘lL

Jerr]-Cerr]a® gvrey cg?grm%% @%%3 ,,.ﬁ;.}lf elggraé[c{g l@gy@/%e@qr[wllydmxam acl and :

C err] - d er r] hamiriczassohylarhidy) wherERsy is hydsbger, Mg, Gi}C..dliky1C.1C, Sdlieanyl] Oﬁcﬁww )

O LT R, oA 00 e 2 O B L i

Cerr]-Cer r] C iyl Blis hydragen; C) C@lkv!r CeOohikanyl 333G 1,cycloalkyl, Cz-C“heterocycloalkyl

G oG o1 O by G LA oo
derr]-Cerr] hgear |Cz-c1ql yq. cepmcvqloa&w Ieaikenyl C 1heterocycloalkvl,

derr]-derr] hei,gs ,pﬁétaﬂok@a& ?\néﬂgl..,lsayi cs-@gkﬁ%kwl wmalkﬁm%eﬁ‘&aralkyl

exersaryt” hoesmmphb) ot hgB o phdno ek ks e vty
and het eroar al Iheteydcyuaalkyl,rmtmmmbm arylL Xy lhemrk’ﬁaryl Kétbroaiyrsly, Rivaine of
val ent ot al - oRRIQY ertiERy} prebkent apd Petsrosfilfanyt inym ap inbfSe pERET

- together are tsﬁ\u&aﬂyibpb@hmeabpummmtykmsetuemeﬁi%)qwnra]rﬂwm[aadtm')shemar]o-,
S 52 S (O2) Wglrd gl s Sl N 1 a5 ifind b trametyone,
Particul arly pmen%ﬂmleoerrﬂﬂﬁnhl@-((%)hb T‘CHﬂrS-(@Hi)upf a(CHz)h-h%-éCth-M(ﬂ? isH,
Rlerr] is CH2- @Q? ']v(\ﬂlc Laralkglcggfph%rtﬂs ufdmf.r 1 Hoerr] cycl ohexyl, nethyl,

et hyl -or isopropy are tuted or substituted by one or nore
substituents selected fromthe group consisting of NH2, cyclohexyl,

[ err] - err] arparicularly preferred compounds within this group are those in which R, is CHz-CaHs,
(CH2)2-CeHs, cyciohexyl, methyl, ethyl or isopropyl which are unsubstituted or substituted by
one or more substituents selected from the group consisting of NH», cyclohexyl, Cs-Cyoaryl,
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-24- Rlerr] (ONRerr])-, Rlerr]S(O2N(Rerr])- Rerr]NHC(ONRerr]-,
NR[err] C(ONHR[ err] and R[err]R[err]N— in which Rerr], Rerr], Rerr] and
Rlerr] are, independently of one another, hydrogen, C[err]-C[err]aI kyl ,
C3-(err]cycloal kyl, Cerr]-Cerr]aryl or (Jerr]-Clerr]aral kyl, which are
unsubstituted SOSUMSE tuted by one or nore substitu- ents sdACEHEEHIBHM
the group consisting of OH hal ogen, C(OOW, nitro, cyano, SJerr] M,

osJerr] MW, NHSJerr] M, Cerr]-Jerr]al kyl g err]-Cerr]al koxy and
Cerr]-Cerr]jaryl, where y is 1 and Mis a nono- valent netall or y is 1/2

and Mis a divalent netal. Particularly preferred conpounds are those | n

hydrogen.  f er RSO, Fes @Rt elHC RNy NAKEBRPI by oFon- Rl e

d g ; ” t uC[e ﬁ r ; ] ?Feldnglﬁ‘g arrbr.gwdepandenﬂmQLMEE)arMhee.mydmgemt&tG&aﬂiyEd:a-@jmlkw, nor e
fl:Jt ro, cyano, ?&%ME% %?‘L%%’ﬁﬂﬁ EPﬁ %hﬁ%q!l&gd 6l e M‘Eﬂ bﬂme Sr(:%rgéﬂbsmu-
preferred grougentsfsetecteddiomithe cgfouph:ensmmgmf OH, halpqem GKOIQMyf tmtrmj:lvand ISDaMy,n

\élh—:zﬁlrl—“C(Rl(})) | ;hg]y d &%@M& ‘é’r qzc'ﬁ%m%—%bﬁ&‘ygng{ rr% Fer r] Qg'ﬂ?ﬂ“

CH[ er r | NHC( O cwelentmetamzmc(t» Misg wepm] etal Paieyiayy@refpired-pampounds are

CH2NHC( O) CH( ([ edshift ®Rhich h[; Gl J’Né i dfl[oﬁé hather, hydrogen, C,—Cwa kyl,

CH err] NHC( O C2 err HC(O) err]] 1 O—&[errﬁdL

CH[ er r ] NHC( O Cﬂqi&%}qylep anyly! ggqﬂyl P1 GG ituted or s bstrtuted by one .

a[z NHC]( ﬁ)Hg[( eo; r bk%@subﬁd]aéﬁﬁgﬁ@@@ﬁdﬁ k%?\ﬁédrgst&mf c(r):é F, Cl, C(O)ONa, nitro,

err err err err ,

CH2NHC( O) ] er M gbﬁ*ﬁf&%ﬁ”&f@?ﬂﬂ%@ HACN, CH2NHC(O) C[err]Herr],

CH2NHC( O) [ er r] H er r ] COONa, CH2NHC( O) ( CHOH) 2COONa,

CH2N( CH2CH=CH- - . _— )

e NE ator m@@pﬁ;ﬁ%@ﬁ@&b%dg 94 ffye formule |, R s formula I, in which Ry s ek

CH2N[ C( O C er r OH(SHs)}, IQEIzpBRay! (CHz),-phenyl, CH.NHC(O)-phenyl, CH.NHC(O)(CHa)s-phenyi,

?a%l {\I[ercg ]Og [C[e er ]r ldrl[ezrraf;l iﬁﬁﬁﬁd@{ﬁﬁﬂcic%rg de;'ﬁHc ‘Eﬁiﬁ#—@{éﬂowa

CH2NHCH] er r ] - p%‘h l“' m:pla) 2,

CH2N[ CH2CH( CH ©H,NHEED)CH[1,8,4/5)OHLM], SHNINEREM NE, CHAMCIDJEHCl,

CH2NHSCR- p- t ol H

Govece p ol ST e

can contain pr GHQNHB@)OEH@HaJCHmF&(O)&HMsMNm@)C%HLGN ICHNHE{@)Cabl,y from

l1to4d4C at ons ¢ w%&smlqﬁﬁﬁ éH&ﬂ preferred In the case
e supst ﬁ@ ca

of hal ogen for t tients A’ preferably be F, d and.
Br, in the cas &WN(CWWM!H@CH@W"V‘KP@WM(CI'GXJQ(QKPMRYHI he case of

al kyl prefer ablcﬂ ﬁicﬁbids Qbﬁ S @rﬂﬂlrét@;qrﬁkéﬁmowwzé&ﬂf de%fcsH“ CHNH,

C BUtYT i 1 nEHUMHEeRH= BRI CERUHGHY pherpb CHENEERI R e NG HaRboR

{nﬁt hoxy an]g etS IOOEMCH,CHICH:)L:ACHNHS Gy prhitrpt g, GHLNHSO AP0, mnzltvﬁsbgdml. :cn
e case O In e case O
primary ani no g@&ﬁ%@éﬁ?@?&%@ﬁﬁ%%&%ﬁgw ethyl-, n- or

R as alkyl can contain preferably from 1 to 6 C atoms and particularly preferably from 1 to
4 C atoms. Methyl and ethyl are particularly preferred.

In the case of halogen for the substituents for Ry, it can preferably be F, Cl and Br; in the
case of -C{O)OMy preferably -C(O)ONa or -C(O)OK; in the case of alkyl preferably Ci-Cs~
and particularly preferably Ci-Csalkyl, such as methyl, ethyl, n- or i-propyi and n-, i- or
t-butyl; in the case of alkoxy preferably C.-Cqalkoxy, for example methoxy and ethoxy; in the
case of aryl preferably phenyi or naphthyl; in the case of -SOsMy preferably -SO3Na or
-804K; in the case of primary amino Cy-Cyzprimary amino such as methyl-, ethyi-, n- or
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-25 - i -propyl-, n-, i- or t-butyl, pentyl, hexyl, cyclohexyl, phenyl or
benzyl am no; in the case of secondary am no C[err] C[err]secondary am no
such as dinethyl , diethyl-, methylethyl-, di- n-propyl-, di-i-propyl-

di - n-butyl -, ghenyl -, di benzyl am no, norpholino, thionorpholino,

pi pedri dino arOBYP¥EA i dino; -SJerr]-NRerr]Rlerr]; and PCI/EP96/02785
-C(O-NRerr]Rerr] in which Rerr] and R err] are, indepen- dently of one
another, H derr]-Cerr]alkyl, C[err]-Cdhyqdroxyal kyl, phenyl or benzyl, or
Rlerr] and Rlerr] to- gether with the N atdh are norpholino,

t hi onor phol i no, pyrrolidino or piperidino. Rlerr] and R err] as alkyl
preferably contain 1 to 6, and particularly preferably 1 to 4, C atons, and
can be, for exiROP¥: nmitas-butybpRgty, hexyl, Gyciohexylophanyber henzylamingyin thegase pf

Rlerr} and R eeé&onaargwmyeiokédondmaﬁm&&buagam@i v, diethgl- ﬁnetﬁ*’lﬁihyl— di-
particul arly prefeg'ﬁ an_be, for

e, .
Pt oxyrot hyl | BrPromhy R8P b APprafcibg eviamiies meymiolt. A gmerpetino.
pr ef ﬁr ab: y cyd/c blpendnﬂﬁﬂid/ﬁyrﬁﬂ?iﬁd‘cgowlz QC’:I aﬁdltu(op-m@ml iaufmnhh Hﬂaﬂd;\ﬂga?é’ldmﬁbai-f]
as enyl an are prefer t et net hoxy an
cthoxy. A pRense o Sl i Cor Ry SRy Sk PRI ariog A, 7 B e Betor
which R2 is hydethgemth theiN atemtnm mbrphetina thiomdrpligilieo s gyasiolidiho ompdrldinol arI y
preferably Cerr]-C4al kyl, especially nethyl or ethyl, or

Cerr]-Cerr]al kyl, parti cuI arly preferably Cerr]- C[err] al kyl, especially
met hyl or ethyRe andh Re 8 élksyl prafetably contdin ‘blp 60aw) ticulaivareieieably Do@, Ggtomidnd -

O-N
L0 7SS S ) By B b
i ndependent | y Resterabhy C‘Pﬂéﬂﬂﬂntg %F"d N’E‘P‘-ﬂﬁf!y Rﬁfefﬁf’@r’rt? 45 r@tomang cap be.ferget her
tetramet hyl ene gxsfib, amr&wmu 8f2-h dHaW are B%’ferabl¥ oyclo-

te![ ﬁ;: arl Hro)ef erred corq)hou @fsr@}etm‘[ |iose 'w%'@%ghenw andrt];gn;y(l)gre preferably)‘: G,

R[err] R[ er r ] NCodatityt 26y, aietoxy and@thisker r] and Rierr] are, indepen- dently
of one another, H, derr]-Cerr]alkyl, (err]-Cihydroxyal kyl, phenyl,

benzyl or, together, norpholino. A particularly preferred enbodi nent of
t he i nventi on égreherrsdsubgoogpoafcdnpodndsiofthiedormulzal ark shose in which Rg isrhlydrogen, un-

substituted C,-Cgalkyl, particularly preferably C,-Cialkyl, especially methyl or ethyl, or
C-Cealkyl, particularly preférab!y C4-Caalkyl, especially methyi or ethyl, which is substituted
by C(O)OH, -C{O)ONa, -C(O)OK, -OH, -C{0)-NRgRs or ~-S0O»-NRsR,, in which Rg is H,
Cy-Caalkyt, Co-Cshydroxyalkyl, phenyl or benzyl, and Ry independently has the meaning of

~ Rg, or Rs and Ry are together tetramethylene, pentamethylene or -CH,CH»-O-CH.CH,-. Par-
ticularly preferred compounds are those in which Rz is hydrogen, methyi, ethyl,
HO(O)CCHCHz-, NaOC(O)CH,CHz- or ReReNC{O)CH:CHy-, and Rgand Roare, indepen-
dently of one another, H, C1-Cealkyl, C,-Cshydroxyalkyl, phenyi, benzyl ot, together,
morpholino.

A particularly preferred embodiment of the invention comprises compounds of the formula
la

COCR,
H, H

R, - Oﬁ\o/‘:nn A, -
oH’ (ia)

HO
HC (o]

OH
OH
HO

i
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-26 - in which Rerr] is hydrogen or Merr] and R4 is

Cerr]-Cerr]al kyl, CZ-C[err]'aI'kenyI, Cerr]-Cerr]cycl oal kyl,
Cerr]-Cerr]cycloal kenyl, C[err]-Cerr]heterocycl oal kyl, :
Cferr]-Cerr]heteroc cIoaI kenyl, Cerr]-Clerr]aryl,

Clerr]-err] hOVRPUUP  Cerr]-Cerr]aral kyl, Jerr]-d err] HSTERRI6MABLy| |
Cerr]-Cerr]aral kenyl or (err]- C[err]heteroaral kenyl, which are
unsubstituted or substituted once or severalpgli nes; R[err] and Rlerr]
are, independently of one another, hydrogen, (err]-Cerr]alkyl,
Cerr]-Cerr]cycl oal kyI Cerr]-Cerr]heterocycloal kyl, Cerr]-Cferr]aryl,
Cerr]-Cerr]heteroary Cerr]-Cerr]aral kyl or

derr]- C[err]hef"e"f”ag}al kyl; or Rerr] and R err] are, together with the
-CH CH group, %smy]ivo@{mbrm)aadoal kyl ene, C4-(err]cycl oal ken- vyl ene,

h I K
neter o atoms. | S5 BRrcidl e Gl CoC el € & QS SRl Eok Bl liricany.
cycl oal kyl ; het Es-Caipeterasiybigalikeryl, ﬁs-&mwscﬁhqtbcoaem Mia,ralm!;t%me&r@alkyl

cycl o alkyl eNg,.cSRRIRR g u%%ter@&ﬁlﬁé&?%kcﬂ%&%&ﬁ&g@@@ or substituted once or

heterocycloalkenylene ar stitut or substituted once or severa
times; where tﬁ@’eﬁib@?ﬁt uent is selected fromthe group OH, hal ogen,

(O Rlerr], é&ﬂe; mdaséahewéﬂone Qhétﬁé’r hNﬂB nl b.-cﬁmﬂocsé%lbéw

osg err] My, NR[err err err 0

Clerr]-Clerr]al Ey‘\cjﬂ W@P 'hﬁ-l %‘ﬁﬂ’)" %,hp e"lﬁ"ﬂ.r?’]‘ yggwmgpcmheteroaraikyl or -

g[[ err } - g[[ err } CKF& and h@ﬁhél togsimef with fibeCRICH %ﬁd@?&&bi}@d@é&wene » Ca-Cratycloalken-
err|- err e 0 err

G or ]l o111 noteibLmireiaramioateysns pid GricyheoRiindeiepyiars yihao A0m |

d err]-( err] - aseleétedifromahe gioap bi-o;‘[&ai\dnm-ﬁr oar al kenyl, and

g[ g: H Qerr] aI Lrel a%lf rc{t%@l ,;*?%@%}@%élm%@{ lFJtérgLr?(f, ralaﬂiyif Réteroaraticyl, cyclo-

Cerr]cyclo
Cl err] - err] heelkylens; @V@aﬁlkgﬂwene:'zhelﬁrewc]mlkvlenme»}d:lhmwmnylene are unsubstituted

C[err]-C[err]arg}subg{,g{ea]ongg bes Cerr]- C[err]heteroaryl
Cerr]-Clerr]heteroary éerr F'gerr]aralk C[err{ar al kg oxy,
Cerr]-derr] het"’@?@éﬁ‘%ﬁ‘!&? ituert ia pe Epmthe gPWR Al halogen, C{OJOR., OC(O)Rss,

d |e][ r]-dgq Sr r ] hettpowey; aitrlsemL cyéiid, ws VO, Nnawggwwmngmhyawbémyl
Su onam e, Ca I de az

car bohydr oxani c a%waﬂ&nﬁrg ﬁB@ér%&u ﬁ‘ﬁ&g’édé%ﬁ W&"’QP y?]cz—(gﬁqm paflvlyy,
Cerr]-err]al @-Cn-@@'btﬁdfﬁ!lﬁnyl;l Gé- Gﬁaryl. Gs-queﬂ}arﬂ[ Gf-C]aa!?W‘OGé-Gwheteroaralkyl

Cerr]-Cerr] he
e g neeo ary 5{ 05 'P?E"ﬁ%14< é{101zalkyl Cz-Crzalkenyl, Ci-Cyzalkoxy,

Cerr]-Cerr] heﬁeﬁm@ﬂﬂm Gs@adysloﬂmb@e-ﬁnhe!eG{wq:loa}Im KGstG1sheterocycloalkenyl,
err err aI k I
g[[err} g[[err} ary err %ﬁfﬁéﬂ%‘;ﬁk Mlgz?: rr gﬁéﬁa&fbrél"gy
Clerr]-Cerr] heFu,‘Y'B’aﬁ’ raiody GarChagal he@r@’ﬂ]@'&[ eﬂmflauamo
g[Z o] ]er E:][ al k ]eﬂy keconfirg Farriind;beudnw ¥attonainkde| cardrmids, ]caﬁaﬁalrate] lemfdna,{ﬁrkﬁdw karb-
err err]he ocyclo err, eryr ocycl oa
Clerr]-Jerr]ar byémz&eef:p% %’Fﬁ‘é?@b&% nl)arﬁqr}y{an& P’&f %Yanydrogen, My,
g[[er r} g[[er r} Eec&cﬁalkyll €y:Crzakbryl, Go-Chaytiodl @-Ckﬁ'iéjérowcloalkyl Cs-Croatyl,
err err] he c :
cvel oul kenyl | 'SP EPRG G ot Ko et ity M sl CoBi i
het er oaryl , het Se-CralibytyGa-Gracyicloalkyl, Gi-ahkgtermgcbaﬂqt SEM.IQHQwetemadyke nyl
and het eroaral k | r | i b f the
abovenent i oned sU 'mieéli{@ré'ﬁ%é&u Graliyt ko, Byl BGH) TC G 28 ARG
Cs-Ciecycloalkyl, Cs-Ciocycloalkenyl, C-Cysheterocycloalkyl, C.-C1s-heterocycloalkenyl,
Cs-Croaryl, Cs-Coheteroaryl, C;-Csaralkyl, Ce-Cioheteroaralkyl, Cg-Cys-aralkenyl or
Cr-Cyheteroaralkenyl, and alkyl, alkenyl, alkoxy, cycloalkyl, cycloalkenyl, heterocycloalkyl,
heterocycloalkenyl, aryl, aryloxy, heteroaryl, heteroaryloxy, aralkyl, aralkyloxy, heteroaralkyl,
aralkenyl and heteroaralkenyl in turn are substituted or unsubstituted by one of the
abovementioned subsﬁguents; and
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y is 1 and Mis a nonovalent nmetal or y is a 1/2 and Mis a divalent netal.
Preferred conpounds of the fornmula la are those in which Rerr] is H K or
Na, R err] and err are, together with the -CH CH group,

Cerr]- C[err]c 9 Iene, CA-C err]cycl oal ken- vyl ene, PCT/EP96/02785
Cerr]- C[err]heterocycloal kyl ene and C[err]-C err] heterocycl oal kenyl ene
with hetero atons selected fromthe group ~@7. -S- and -N-; which are
unsubstituted or substituted once or several tinmes; where the substituent
Is selected fromthe group consisting of OH halogen, C(OORerr],

O
Ry o1} 5 b PR e By 810 AR WA oFBRR GO
Cerrl-Cerr]alkenyl, (err]-Cerr]cycloalkyl, CJerr]-Cferr]cycl oaI kenyl ,
I | oal k |,
Jorrl- G o ARG ot vl ide B e gy ! oxl kel
derr-Cerr] itieHpKrasMNay| . Clerr]- C[err] aral kenyl or

qerr]-gerr]hg ﬁrmraﬁb lisgefi\ervﬁm g&ﬁ pr e &oszg:a@reﬁé b@&&ab&rk&#nyl
Cerr]-Cerr]al }sggﬂaerr Cerr]cycl oal err err] cycl oal kenyl

C2-d err] het erm 919mcqglgalkqlerg[@}drq¢@m@tgewq R oRA Ith hetero atoms

Jerr]-(err] agetdotedirdmi e @ug-d- 25Y hAdIN-; whigh kle drisabstiuied 6stbstitiited once or
derr]- C[err]hete ar | ox err]- C[err]aralkyl Cerr]-Cerr]ar-

al kyl oxy, ( er¥¥ ﬁhet eroaral kyl, Cerr]-C err] ar al kenyl ,
Clerr]-Clerr] hmhere ¢y subkkitagrit is Weaetrfpbrmtﬁermoursmisﬂagqf Gliﬁtnbgen,tﬂ(bwm,,

| f d d d | : - azd d
car bohydr oxam ORI QIR RB s Sion HEEN: CSChiin NRGRln ictthg Brhvere: |
My, C[err]-C egan é?IrI@ydalkvlCPeCra]alkelﬁséer}%bdvehykyl Cyr Grzqcloa[kemyl]iby@hMrQWc:toalkyl
t
g)e”rr] C[qerer]r] eﬁ?’%@%k Lny&; arr rTaL%l,'[ err ']het i k&r%lkﬁk? H?@Er%&%]kyl
hydr ogen, d er a]-C@{a@lquu %ﬁrctd[e&wﬁfa@@ﬂ-rqfﬂl%&lﬁkyl Cz-c,zalkenyl c,-c,zalkoxy
Gerr]-ert] caghpadas EQF i sddiRyECoey a&eﬂrcwrarkwjv ‘L’t

Cerr]- C[err]heteroar err ara heteroaral kyl
and Rerr] is lesparyly Ce-Ggh Cnar-

g[[er r} g[[er r} ﬁantqhml cyF,ohi&Eﬂ:era]kyﬁb%JU Ja%mér@abkwt bteroaralkenlyl prlmary amino,

err err el er Cl 0a err er 0a

Gorr] - or r] casppess) Spp. oyl yiibbrigh.feienids. Stalble, PBikaice, carb-

Cerr]-Cerr] Hmdeazidsr aﬁrhghydrd%[amaa}md}ﬁammammhmdegm which R, is hydrogen, M,,
t

g/glr E)!al %ﬁ;[] L8 R;Fr caé éﬁgé/riyr ?g?% @1. _ w?ﬂé%yc, £ e E'Metero

het er oaryl , heimtlr GaerF@J%SV' Oreﬁse@tmero%{ﬂlkvlkB&c(ﬁwdfmeﬁoﬁrzdkﬂ.ﬂg walkanybny|

and het er oar al gg éycroamwegc% 3wa§¢rba°|wr tcsrte,ﬁlﬁrw csb %I%@Xarﬁm & the

abovenent i oned su st1tuent ent rreta or y i's

12 and Mis Cefomatemaraisl sd Rl@!f) YFQ[QSIPP']Ci %12%!'%&#%@%"%% 2CYSIofieyl,
cycl ohexyl, i rcgabrzewoalkleﬁylﬁc?cnﬂetﬁbdrcﬂaﬂm IC2iG3-Rédterotycidalienyt.] Gu-Guyary,

Clerr) e | Sice Sl Eogeclil) s SlrQiciady e b7 L e
phenyl - ([ er r ] -4ikenyt, kad hlkyly dikewh ialikoxy; cycloalisylmytioalkeryt) hetercxydiadliyl, Ihatalodyglo-
Cerr]-Cerr] alikamy, afsh, Srfidsy HSbo8%Y, heferodrioxy, SR, ardiiyloxy, Heteroaralkyl, aratkenyl
and heteroaralkenyl in turn are unsubstituted or substituted by one of the abovementioned
substituents; and
y is 1 and M is a monovalent metal or y is 1/2 and M is a divalent metal;
(a) R, is a residue R;>-(CH)- or cyciohexyl, in which n is 1 or 2 and
Rq2 is C1-Cyealkyl, Cs-Cacycloalkyl, especially cyclohexyl, Ca-Croaryl, preferably phenyl, or
Cs-Cyoaralkenyl, preferably phenyl-C.-C,alkenyl, which are unsubstituted or substituted by
C1~Cqalkyl, C4-Cialkoxy, F, Cl, -CN or -NOg; or
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-28- Rlerr] is an amno group -NRerr]Rerr], and R err] and R err] are
Cerr]-Cerr]al kyl or unsubstituted or (err]-Cerr]al kyl -substituted
Cerr]- or (Jerr]cycloalkyl, Cerr]-Clerr]aryl, Cerr]- C[err]aral kyl or

derr]-Cerr]aral kenyl; very particularly preferably

-CH[ err]- C(CH3WPS#P1s69 - CH err]-C(CH err])[err]- C[err]H[err] P&f‘@?’%‘ﬂ‘ﬂ”@l—(
CerrJHerr]CHerr]CH2-, C(err]Herr]-CH2-CH2-CH err] -

CoH err]CH=CHCH err]-, or Rl2 is an am de %oup N(R[err])C(O)R[err]

-N(R[err])S(O 2R err], -NRlerr]C(O NHR[ err]” NR{err] (O NHR[err] in
which Rerr] is (Jerr]-Cerr]aryl, preferably phenyl, which is

O il e S b A A5 54 1 b oo
qerr]-Jerr]aldy "%&‘B tbt%d &yctoukﬁdcglc oﬁwb@#d‘ Fﬂ@! &&Csfcdfﬁra!%nyl ;384
Rlerr] is H, C[err‘ii err err] cgerr C oal err]

C err] cycl oal kyrarticplapy ptetgrebiy 1%!1' (C"b)heﬁw )a%/’a

phenyl - C2- C[ er fd@fm@ﬂz,@ﬁp@ @HL—EHE%r@éM@H{- &I kyl, cyclohexyl

cycl ohexyl -CH err Cé gg’%w&i] 8{&5#@1% WP&Pﬁ%@‘}'ﬁhﬁ%d

H5CH2, e
g[[ EE ; } Hl[Jer r ] ﬁHdGhlﬁ&ﬂ Ry i6 I0s-Crlay, drefeblyphbnyt, itieH iy uhsublstitotearor autsbtitutearbyf Gy-Caalkyl,
Loval to o risspeapimehyly Sl BNy mBhoR 56 LONGPING,) SFI calll bficf
n-, i- or t-butiylnsubstittuet or substitutediby, F ord3lydnd FknemHng-Cpalbylws- or @acmhbalkyl Cs-or-
phenyl propyl and |- Cﬁgﬁ%}h Sljgn c Burﬁﬂeﬁ c%-é kB! @J&WH c L
CH CH[ e7'f 115 hﬁfé"fyﬁ hyl 1
G {er ] GO fgyﬁ T e ot
Jerr]-Jerr] ar ect h ﬁ}r H?Q'{]l-%chr@ﬂl‘bﬁﬁd wseﬁmwh@em&ﬂny RYlirfeBPar, pfofd-©

substituents se

t
L0 7)oy Chmpen e b 1 .
8?0[ e]r r ]C[IW i\lR[ {éq\éth 1] &diyl, t-or Boropyl, R] i bF tbu ﬁm@l Qsope nhe benzyl phenyl-
err err|a err err
Clerr]-Cerr] cﬁ%@zﬂ"%ﬂ V‘g@ PE‘ Er&i"lﬂ'ge pye(feratﬁy 'Y'TCH(CH")Z
(é[[ err } - g[[ err } hfmm.@vﬁémﬂtﬂww 3 phéryiprdpylsioer r | ar yl
err|- err L
Sorrl-Gerr]- ar é‘oy c,ba%g[cé F%@&% %lgBé’ I,%glr%%{gﬂm ﬁ?& Gﬁéué@lﬁ&t@& 8P Bk tiited
Cerr]-Cerr]al twme ocmomstausn@nnpﬂs selgpted frpmcpeagno}samwng of OH, halogen, C(O)ORs,,
Cerr]-Cerr] CYG(I:@ﬁh“)’?Qoog %{r&éiﬁ 8}18 KR! B8O, Rfo M,.ln whnch Ry is hydro-

C[err]-C[err]heteroc err ]heterocy

Clerr]-d err] ard#m CcPeplyl. @[ QP?']‘%HY& Aer Coresypipp) épyﬁeterocycloalkyl.

g[[ err } - g[[ err } E%%%éﬁémwoaﬂr@r , Ch-Crlafif rdsiﬂgﬁ?tbﬁbhryl d;h @rﬂkyl Jeyciinetdreatitiyl,

err]-derr]he e ral ke

G o1~ e 1] hdreirisarmlianti CrGoetaurapakenif 1R CebiaatntaPy Camlonsh CoGralimY.

sul 1;) oRa(T de, caTiGpoydibalkylaChOeycnalkenylf G&Fmayﬁhme;@m,alkybeéﬂhhdemdmkenyl

car bohydr oxani a QF} ) EE&; rogen,

qerr]yqerr]a%ﬁﬁﬁerc%%q?% ny wﬁségf rr %'d%?rﬁ\w ?

g[zeﬂ ]er 23][ Qﬁ ]e; (r:fbﬁhamﬂqdw. CG-EFE;dlﬁqu n ]Qm(-‘yial‘alkﬂwi qrowwg:mmnmww

Cl-C err]al kyl i&érr%@éﬁ? ?'ke Ifﬁ g Rfdea e’F“rd]BLyé? %ti hydfazide,

Clerr]-Cerr]h Sﬁéidéeﬁﬂﬁ}qh}'d@f‘%'ﬂic w@[ﬂ@#@m% onylamidp, whese Mﬁe‘ﬂl@l'QQQPyMy’

C7-C err]aral kyg,.@ %ztd,zalkﬂﬁc&mei hef® Ef&amlcsl s OGBBtero-

qerr) errally crgtér%r @ Cotetespaiiy q b yLmCL LSRR @Ta.ke%.e”l

L et e e ot

y
or Jerr]-derry! P’@Xﬂ? hygirogen, 'za“%{Yé K SR )
cycl oal kenyl , hehertoakehyal G ihhetdratyeloalkylcCo81 iheteydoyclnatienyl, CaiOlaok \Ce-
heteroaryl, het bRl 9%, LAY Ee Rk o BoLSURBHFLIYLc R abAERY,

and alkyl, alkenyl, alkoxy, cycloalkyl, cycloalkenyl, heterocycloalkyl, heterocycloalkenyt, aryt,
aryloxy, heteroaryl, heteroaryloxy, aralkyl, aralkyloxy, heteroaralkyl, aralkenyl and heteroar-
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-29 - al kenyl in turn are unsubstituted or substituted by one of the
abovenenti oned substituents; . and y is 1 and Mis a nonoval ent netal or
y Is 1/2 and Mis a divalent netal. " A preferred subgroup of conpounds

of group (a) are those in which (1) R4 is Cerr]Herr],

Clerr]H err]-OMPATMPISEO Clerr|H err]-CH2CHr, Cerr]Herr]- m[ePFTmzm
Cerr]Herr]CHerr]CH err]- or C[err]H[err] CH=CHCH err] - (i) Rerr]
is (Jerr]Herr], Clerr]Herr]-CHerr]-, (ernperr]- CHZCHZ
Cerr]Herr]-CHerr]-, (err]Hs- CHZCH[err] -CH2-NR[err] - Sqerr]R[err]
-CHerr]-NRerr]-CCOR[err], CHZNHC(O)NHR[err] -CH2NHR[ err] or

CH2N i o .which LS, o | which j .
CENCR o071 oy o By Bt e ﬂfe“%ox?m%ﬂ%en.éisubsﬂwems:
particul ar péikB C[err]H4 p-CHerr]OCerr]Herr]-
220 el e i ronbladt B 1 é@!?['fﬁff’va'eﬁgt%ﬁéﬂyl “hi ch
I s unsubstituted or substituted by 1 to 3 met hyl or methoxy or -NO2 or F
a; th I
Co a  nunber i4BiEyrcEibioupdl Corciis ofUIGAY (g i hBES aichy 111 @ Eau
- CH2- CH( CH[ er r | §)Rade C&‘émﬂﬁf"" %Cﬁtﬂwpﬁ]ec”ﬂ @eHa'@hE Qﬂ"e@ﬁ?@ﬂmﬁ”@éﬁ@ﬂ#"ﬁﬁﬂth
Rerr] and R er ) p, BEAK| CoHil-BHL, OfPORION, T BHR! CLHIOHIOH; 2 LOHINRy-SO; R,

T v A i Gl i S ok

those in which fleayréghittsis Ghsétndtbdi by 1 lo 3 methyl arméthﬁfymrr-mﬂ oF ¢r,Cl, in pamcular

Subst & ut e by POHESBr HoHeSSille of Rt Brtals of B Ges LG, Wl e b

consi sting of Nitited by FrinplanicatayiCF:;G.eisrghefylavhidhds yhsubstltuted or substituted by 1to 3

Rierr] C(O N(R[ efnﬁ%on r% %uég]o§(@%ﬂr%fl'r éi%’ is I-W% %a‘EW a?l-f‘fgqmth z equal to a

Rlerr]Rerr]N 11
dependent |y of wimebexiromheto 3, mmubgynCH@I-@-.rqndqsgemqlu w—c (CHs)z or benzyl; and Ry

Cferr]-derr]cygleal& %Rzaﬁgﬁﬁ Wch[FS{ érgﬁﬂéél mEthylCotRy1Tor pheRd Ardia, is H28tHyl br

whi ch are unsubstituted or subst y one” or hore substltuents sel ected

fromthe  groufetwhyery parigulary exeferably R @Rd Reyarp apgihyl And Re is Hy ano,

Serr]MWy, OSOerr]My, NR err] Sqerr] |vy [ n which R err] is hydrogen,
LRGN AL N Gl TR
Cerr]-Cerr]- heﬂﬁcaesymwﬁl-dz@eiayhethﬂiawlbr isSppropyl awhyith are unsubstltuted or substituted by
) ) Db oy s 0 o conpetyg o i e, o o
Cerr]-Cerr] heB&(@W@eWKQ)zMRﬂ)-@M@M&rmFﬁ@N- in@fhichrRs, Ry, &erand|Rests, in-
T h ek ) b S8 alonf, A LB SAPEOREALERMGE LR,y ol

and Mis a diva pre ed conmpounds are ose I'n

which Rlerr], Relkylwhichgre ﬂnqubawmeﬁt[véqusﬂ | bY; Qnecqs appre substityents spiectgd from the
anot her, hydroggraup%ﬂ Sicﬁrﬁab&éﬁl gzb qhiﬁd%yanwmm,.osmmtﬂml,sogm, in

LT ook B ifofan, et B e e e w BBl by Crcabon

C(O ONa, ni tro, Cs@naheterobyiealxy, M%aembyﬁﬁmbacmoaryms*mmmmm 10 Sraliyl,

ot iore] o B Eibelostah e LUt b oo Ot

CH2NHC( O) ( CH2) [ and Cs-Bhearyl; whefe-PisHENAM iStd mondvajeat mptd) or y is 1/2 and M is a divalent
metal. Particularly preferred compounds are those in which Rg, Rs, Re and Ry are, indepen-
'dently of one another, hydrogen, C:-C2alkyl, cyclohexyl, phenyl, naphthyl or C-Cssaralkyl,
which are unsubstituted or substituted by one or more substituents selected from the group
consisting of OH, F, Cl, C(O)ONa, nitro, cyano, SOsNa, C;-Cealkyl, methoxy and phenyl.

In a preferred group of compounds of the formula la, R4 is CgHys, CH(CHs)z, CHz-phenyl,
(CHz).-phenyl, CHNHC(O)-phenyl, CH,NHC(O){CHz)s-phenyl, CHNHC(O)(CH2);0H,
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CHerr]NHC(O CF[err], CHZNHC(O Cerr]H err], CHZNHC(O Cerr]Herr],

CH err] NHC(O CH(C[err] H5) 2, CH2ZHNC(OQ NHC[err]Herr],

CH err] NHC( O C2HACO2Na, CH2NHC(O Cerr][(1,3,4,5 OCH [err]H,,

CH er r ] NHC( O) C[wW@ 104569 r | - p- SO err | Na, CH[ err] NHO( O) C er r | H FGYRPP6/02785
CH2NHC( O C6HAN®2, CH2NHC(O C[err]H err]CCH err], :
CH2ZNHC(O C[err]Herr] (3,4)A[err], CH2NHC( O ¢RHACHS,

CH2NHC(O Cerr]H err]CHs, CHZNHC(O Cerr]H err] CN, CH2ZNHC(O Cerr]H err],
CH2NHC( O ([ err] H err] COONa, CH2NHC( O ( CHOH) 2COONa,

CH2N( CH2CH=CH- ph I - -
oz N A9 ger gj @ﬁa%b o CRNBIO)CoHey, CHANHETIC A SHiE DBl Phemv! 1

err 6H NACHERINHO O PLTOMNE CHNHCI)E (134, 5Y0HuMer 1 ] |
(CI—|2)2C[err]H[err{ él?& \ NH . - ph |,
CH2NHCH2 CH( CH[ eGEaH@(O&EEm%ﬁ &mgﬂsﬁwmﬁg ]r ] I)o [ ZP?/] 12,
$§ mﬂ?:(q O)e erf_ilq E;OH%‘IHWW@CHFWBD@)@H@.?WN CHzNH*QN)EﬂCHB-er rl,

rLr - :
The present | nvéﬁ%&'%#fbg%%{‘?ﬁ%{h Iqw(émght%ﬁgﬁ%s@é@g’ %%%@%Jr%égbg{ag Ln
of the ]E:onpoundsHMHG(fm(CI-IQHnﬂf QONa, \GHAKCIHOH-CHspheng) B hehyly t he 3- OH
group of a co | '
have the abovergHTGREREEyRft Bl bRagyy, CrNIC(OICH: J%?%*?s-fé”‘ﬁ?‘%‘”‘:%ﬁs (CheRcH."
and Rlerr] har e, CHiQibipe (GhaRCit, E3HabiHe, CHEGHPheh G h'%gﬁ’éfbt'-i ve '
group, with a c e ' ' .
abovenenti oned ﬁe%%%ﬂ gﬁ%@g¥+%%y?ﬂﬁ%$zg§ 6@%4?1!6@1; IIEI%IHS% i“ﬁgﬁﬁ'{eﬁ
protective groufldeNHSOzp-tolyl, CH.NHSO.CF;, CHaNHC((%N CeHs or
CHN[SO;-p-nitrophenyl[CH.CH(CHs)zl2.

The present invention additionally relates to a process for the preparation of the compounds
of the formula | which comprises etherifying the 3-OH group of a compound of the formula

v

5 OH

HO o,

]R.." OR 4, 0/

12 ™)
Ry °7 oRy,

12

Ryz

in which Reand X have the abovementioned meanings, Rizis a protective group and Ry’
and Ry.” are, independently of one another, hydrogen or a protective group, with a
compound of the formula VI

Ri-Ris (Vi)

in which R; has the abovementioned meaning and Ryzis a leaving group, and eliminating
the protective groups.
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Leavi ng groups can be: halides, such as chloride, brom de and iodide, and
sul foni c acids, for exanple trifluoronethanesul fonate, aliphatic,

cycl oal i phatic_or aromatic sul fonic acids which are unsubstitut ed or
substituted by Q‘Hf”l“'}‘ C4al kyl ; C err]-C4al koxy, nitro, cyano

(chlorine, brom ne). Sone exarrpl es of these acids are: nethanesul fonic
acid, nono-, di- or trifluoronethanesul foniggacids or

p- ni trobenzenesul fonic acid. CFlerr]-SJerr]O (also referred to as
triflate) is particularly preferably used. The |eaving group is

d | d_f f h

Cinsubst tut ed” ARAVGPELes PR Ao sitn a8 hlohty, Bhine A% RHEP, Mdlsutoric apis,

in particul ar @rexainpig[tafiuciandiyanesfanate, aﬁl[ilatlc,]cvglndllpb‘iﬁc;dr arguatic\sulforiieacidd |
- | /

G orr]- ol or ] apiiHEle Dqubshiel 3 busitihita o ELCG0 E-IRAT Wiro. oo o haicgen

met hane, et hanéthwmpmmpnem@wxamm&esp@nwyme methapestifonip lapidnmenesdit or -

fonyl. Prefer ghuoRa %tﬁmlegﬁdﬁH%%f%%r gmmenzénefmf%ﬁé@é{deg:;sbw (dl BterBl b

p- ni trobenzene articu prefe
conpounds of t & ﬂﬁﬂ#ﬁhﬁ partigulagly preferghly qsgd SWH‘S&OW'S advantagepuaiyv seleded)y

known proc esse%n?ﬁe@?&@rdohﬁshn@bf Hﬂﬁﬂérbﬁfd(ur%hbﬁimted Qﬂgﬁm&g&ﬁma -SOL, AR
B., Gehn, L. areson, U rkin Trans 11- 14°(1993)]
and by Dureaul tR'é[%ﬂQﬂa F@&?ﬂ“!a" CA'Cﬁa'W' Faivt, pt G"MEEW"@'?@‘Y'P"G"Y'

Synt hesis 491- wsadambdc@l@mml bvcparzalkwamumﬁrmm be—ogémymn 2yl foy
usi ng opticall y re - st% gﬂg %%I’rl‘ :P%?%gegam n aC| ceig@#p bpﬁzdr oxl¥I i C
aci ds) or by cif ¢
sol i d phases. fon'?h@refemameaﬂsg gifoupdnaremlmn,ll aSUzci-'ra(lnﬂma)mndamdtrbEmzemmﬂbnyDn
| i kewi se rel at %ﬁdt§o?§1§ (Pam@é"gg fé}?eq‘)bt ai ned by known gl ycosyl ati on

fro uc

met hods starting and gal acto- syl donors and diols of .
the formula HO X-OH.  Stepw se |ntroduct|on of gal actose and fucose or vice

versa is advant—mP °“"d3%?f§‘8rf§'ﬁ‘£% Pﬂg% Whindo r{? %?P%&Ll%@%b&ﬁnéd%known

formula V, first e pseu

synt hesi zed. Tiﬁ’é"cﬁ§%ﬁ§d6$ dessrkedhy Pegerpack sl §'efﬂﬂ9e@e@$ Fhdirangpony B, @rehni L.

gt t ac hrrent) | f o naaﬁa:%&sd mnﬁénaﬁdsw Flefidr TansA: ﬁmmsss)pa.m wﬂurfay@péﬁn O X- O
ui I Ng oC

r di ¢ achment of s otected and
activated fuc ong "8ﬂ%/'b%a cbepaug 33 beep;gy th'lcb Lﬁyf‘ﬁ??lﬁ“%{'ﬁ&“g@)}&?é‘ﬁ'%ﬂ%
reactions are lcompburas can babgaimaiye:smgmpaeay gasctdriretcompouhds @r amiio dtids,
literature. a-hydroxylic acids) or by chromatographic separation processes, for example with chiral

solid phases.

The compounds of the formula V are novel and the invention likewise relates to them. They
can be obtained by known glycosylation methods starting from known fucosyi and galacto-
syl donors and diols of the formula HO-X-OH. Stepwise introduction of galactose and
fucose or vice versa is advantageous.

For the preparation of the compounds of the formula V, firstly the pseudo-trisaccharide
building blocks are synthesized. The pseudotrisaccharide is assembled either by glycosidic
attachment for the activated and protected galactose onto the fucose-O-X-OH buiiding
block or by glycosidic attachment of suitably protected and activated fucose onto a galac-
tose-O-X-OH building block. Glycosylation reactions-are known on a large scale and are
described in the specialist literature.
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then possible to introduce the group Rlerr] into the pseudotrisacchari de.
The resulting com pounds of the formula I can subsequently be nodified.
This nodification may conprise hydrogenation of aromatic compounds to

cycl oal i phat i cWQ W35 whi ch can take place, for exanple, at PCREPIES; | ne
as the hydrogenolytic elimnation of protective groups. It is furthernore
possi ble for an ami no group to be acyl ated gﬁ d/ or al kyl ated and/ or

sul fonated. The preparation of secondary and tertiary amines can be carried
out by reductive am natlon It has proved advant ageous to activate the

3-OH f th I b - icul ar| yv

sui tabl o Tor. t IEHPRGRES b REHE B el Bplsube ofbibRStschiidg Tt oo comry

bi s(trial kyl)t pourds of ¢ folfSauiet manbkemeaﬂyebainbdme_,d This nmdifidation may comprise

dib ltin(O '

are pref or abl y HRERSTERPL bt doridlable ik baiPhie rouptwiich iif ke Bafidy

is carried out examplepatshesspns timmasthg m#roasnalwlatelimmammbrotwupbmgswish t he
d f t

2t "t eper at ur o SrBrhGl i los an atfifo ol Al AR e BnRs el

conpounds of t flbepraparation of sacondary MW@W@GWW%PY)WH@VR amination.

equi mol ar anmounts. However, it has proved expedient to enploy the corrpounds
of the formula VI in excess, for exanple in_an anmount which is up

times, preferabfipsppved agvaritagegus toractivate the: 3-0H group eishe galaetoss r *Hﬁe PY) Pﬁﬂﬁ'fh '
V. It s fur chRinTPaRic@Xmeslitanb for i€ plrblsePath did@itih@aiaes, Qﬁhlkyﬂm%hylét@@ﬁﬁd on

React i ve. pr ot | DIUGRRIn S4SeE Some Sxpaiesee Ry o aRHBRETS metDa e by
; Rgui E) iag |r eai Po ?.fa%oé Imleszfm agents hte prefepabhysuselddn stoichiemetrio la;n_oohtsr |_nam:s) casgecthe
romati o hydr o PR STTaTY ot i o Bact BBy o AER BT oBupRl it treor-

met hyl cycl ohex goundsixd thecfoermula ¥l.uene or xyl ene, hal ogenat ed hydr ocar bons
such as nethylene chloride, chloroform tetrachl oro- nethane,

1, 2-dichl oroethane, 1,1,2-trichloroethane, 1,1, 2, 2-tetrachl oroethane and
chl oro- benzendheaptinalien procespcan be samied sutat temparatyres e 40:10,200°C. preferably 60
et her, ethyl engy gpgreol di nethyl or diethyl ether, tetrahydrofuran and

di oxane, N, N-di al kyl ated carboxam des such as di rret hyl f or mam de,

N-al kyl ated | actans such as N-net hyl pyrrolidone, ketones such as acetone
and net hyl i solThecbmiscimisef thedsrmula/V and etthe farmslacli cas beretnplolyedin eguimoiar
acetate, or amounts. However, it has proved expedient to employ the compounds of the formula VI in
excess, for exampie in an amount which is up to 10 times, preferably up to 5 times, the

amount of the compound of the formula V.

It is furthermore expedient to carry out the reaction in both reaction stages in the presence
of an inert solvent or mixtures of solvents. Reactive protic solvents such as alkanols and,
furthermore, acid amides are unsuitable in reaction stage b). It is possible to use non-polar
aprotic and polar aprofic or polar protic solvents. These may be aliphatic or aromatic hydro-
carbons such as pentane, hexane, cyclohexane, methylcyclohexane, benzene, toluene or
xylene, halogenated hydrocarbons such as methylene chloride, chioroform, tetrachioro-
methane, 1,2-dichloroethane, 1,1,2-trichloroethane, 1,1 .2.2-tetrachloroethane and chloro-
benzene, linear or cyclic ethers such as diethyl ether, dibutyl ether, ethylene glycol dimethyl
or diethyl ether, tetrahydrofuran and dioxane, N.N-dialkylated carboxamides such as
"dimethylformamide, N-alkytated lactams such as N-methylpyrrolidone, ketones such as
acetone and methyl isobutyi ketone, carboxylic esters such as methyl or ethyl acetate, or
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al kanol s such as net hanol, ethanol, propanol, butanol and ethyl ene glycol
nmonoet hyl et her. Partrcularly preferred solvents are net hanol, ethanol,
benzene and tol uene. Protective groups and processes for

hydr oxyl gr oup¥ORPHSuch protective groups are generally kﬁm%%gar
and nucl eotide chem stry and are described, for exanple, by Beaucage, S. L.
| yer, R, Tetrahedron 48:2223-2311 (1992). E¥oples of such protective
groups are: benzyl, nethyl benzyl,” di nethyl benzyl, methoxybenzyl, dinethoxy-
benzyl, bronobenzyl, 2,4-dichlorobenzyl; diphenyl nethyl,

di (et hyl phenyl Vi |
di ( et hoxypheny%“?ﬁkp éuf:h gé "r%d'lano {hQXAI %%1:} %Lanffl ar{d etl%ene )ﬂlyco*rﬂonoethyl ether.
tris-4,4', 4"-t el?mqsdnrsvlppeferm salvenis aremetrpana ﬁﬁ\fnghmneﬁn@toluene

tri (rret hyI phenyl ) et hyl, ti(dinmethyl phenyl) nethyl,
nethoxyphenyl(dlphenyl)nethyl dl(nethoxyphenyl)phen | met hyl ,

tri(met hoxypherﬁ)’P?ﬁWﬂfP Pstﬁf’\d(R!?Q‘Pé QVPQRSQHMFQPWQWW
al kyl di phenyl si d ga&éfariyn&a@w |rr$¢dg‘él' arﬁﬂ‘ihdédtraé bivéris and/urb heécnbed 3&
preferably 1 to 1 at ons

t | arl fe
al kyl groups, f%‘P"’Q!@aH%P a'{r"'ralgéfﬁr?'lr' ¥’I' 612 gf@tf?'?“ﬁ%%%%ﬁ%ﬁ@r“*’g@ rﬁxﬂﬁ'ﬂes ‘of such
di rre% h?/l 3 tl ylt . tbftwlglgr@upeerréweﬁzyr yhethwbéwzyryumuwmnﬁw Shéthbalryberlrzyl dimethoxy-
n- oc i me Si Si
d err]y Cerr], yqu 36%/9'? éé#’gy?éécbﬁ '&eé’ﬂge éflé%/ﬁ }"é%@&r é‘@em W&ﬂ\@bl
blﬁ]{ an- ] oyl , I penetaylgbényl)dnemyhdi]membmhmﬂ)mem, ﬂrbmﬂmybhenwmwwm:yﬂamyl
or obenzo ) . al or
gl fferent. )Iér erﬁ (E,i‘grj'r*é‘dJi &Rt @%@y\mz b H@éﬁ%‘ ﬁﬁg@{egﬂeirrl Omﬂpﬁ)@eﬂa}ﬁg{l}%ﬂyﬁ
consi sting of Im(damthﬂmbnbbraaﬂ)b\lemeqomhpqumhepmn@myl di(meghoxypheoyl)phieayimethyi,
- C4al kyl Wk,
tC[glrJH/l ; ?:[er/r] éﬁerr ara QmP?ﬁ fo dlmg'(‘g e‘Wb) enzyl’ Itrlt I‘IQF‘b' “‘"‘P’ﬂ"“’f“’“ "3 to
20 C atomns, i n giidphenyigiyl end triaticplsify! witt irio 20, greterebiii te 12¢ andmanwbnv preferably 1

tri-n-pr opyl Si |t¥l80516h1s in %W Srolid, for'exﬂﬁﬁl@!ﬁet@ld?i?lt fMl §|‘ob§‘llsilyl i rop
Ct- butyI dlrrethyIS|Iy t-butyl’-" diph n- oct di met'h

g T o et igiv Fot-emetrytelh SHubv-pbemiivh Baciaimetyisibtel éy%rfe@'aps
whi ch arf ?Et almremhwuﬁemymm Mﬂlﬁ'pafti@ﬁlﬁm.{hcﬂ% amhaira@\ewnbrobuﬂuwwtan- ]
roups o e Su ars OI’ rrva S W a | C
gr ef gr ably conkiPANIanoy, ?y(il% yi %yétfe&ﬁgyl ’é’g’& yg chloroLenzoyl and"
Cerr]-Cerr]al bryrhobkmzeyl mmmmm%rﬂﬁpsraahwmlwlokyiﬁetten ®refernatl protective -

particular ( erérlnipga% ELIE&E% héﬁ’ﬁﬂ? 9103@ Sgns?s%gghgﬂﬂehpﬁﬁlfbraﬂcﬁed (?‘Qﬂ?lllﬂl i patticu-

2, 2-propyl i dene ene dene: unsubsti

hal ogenat ed ([ elarqh Gyt ]q:@yamplra mqﬂarl.tqﬂwblnaand Emrepyq n-q- and 1-butyll Cr-Guaralkyls for
acetyl, propanGiamp Me?ﬂﬁ?’ﬂnﬁlkﬁgig/f %S Eozd@w?ﬁ&’ In paticlr3%b 1§@dat&ﬁ 3 re}xamg lo

The synt hesi s pr.eferabl ace wth prot ectrve roup
Rlerr]" which tEgfayisih m-ﬂ-@fqnvlﬁﬂvldmwmti@lvé '-gmulrﬂimﬁwg%rt@r@ramewwd ~byyl-
and, nore pref edigtignyisibyl, tncodtyl irnétRyiSilyl, {1 22heﬁarﬁawraﬁyr)dnﬁemaryt isGbétitéd/methyli-

HEAPEIUAL NN A EFTERLE RTINS AR T AR

t he al kyl i dene groupsof the sugars or sugar derivatives with aldehydes and ketones, which preferably
contain 2 to 12 or 3 to 12 C atoms, for example C4-Csqalkylidene, preferably Ci-Cealkylidene
and in particular C,-C,alkylidene, such as ethylidene, 1,1- and 2,2-propylidene, 1,1- and
2,2-butylidene, benzylidene; unsubstituted and halogenated C,-Ci.acyl, in particular
C»-Csacyl, such as acetyl, propanoyl, butanoyl, pentanoyt, hexanoyl, pivaloyl and benzoyl.

The synthesis preferably takes place with protective groups for R’ and Ry,"” which together
form an alkylidene group with, preferably 1 to 12 and, more preferably 1 to 8 C atoms. In
this connection, particularly preferred protective groups are those in which Rz’ and Ry2" to-
gether are an alkylidene group with, in particular, 1 to 12 C'aioms. with the alkylidene group
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acetal or ketal with the oxygen atonms. These protective groups are ones
whi ch can be elimnated under neutral or weakly acidic condi tions.

“Particularl y 2@{5& protective groups are acyl, benzyl, QE*W%S

benzyl benzyl al kyl and silyl. Rerr]' and R[err]

particularly preferably, t oget her al kyli dene, for exanple al kyl- or al koxy-
substituted benzylidene. R err]' and R errliqcan, however, also be
hydrogen, or one of Rerr]' and R[err]" can be a protective group such as
benzyl and the other one of R[err] and R err]" can be hydrogen. Exanpl es

f tecti
ore. ferabl ;e-’éﬁﬂj ‘j“’eg‘&' EPRIEHE o jfw°"r§%?§%€'¥’?§ﬁ*f%3‘?“*§ﬁ‘m AR
t he protectivead Lﬁymmaseqau & netial,or lyeagidia gongitions. Pariplarly suitable pptective
O[err]C to 50[ |§ sQreﬁ&ﬂ BNzl %Eﬁﬁteabeﬁiwrﬂehgnﬁj(?h@fhw lkyl and diiyi. h‘fﬁE’ aHBh?ﬁ";l S

of the prepara on of e conpounds. of are descri ed _
exanpl es.  ArRred Rasicyiarly pesfarably Hegetheraliiylideneoiop pxample gl oy atkoxy- substitdgd of
the protected Hep ﬁ@n@)FﬂEQMH%P he,ﬁ r@wemaléob@uy&ogénl or one of Ry;’ a;li@mzi can bela

which Rerr], él‘R{"SEt@J‘* (ﬂ?&?ﬂéﬁ %’I"‘ﬁ 4 otior on of Hey' Bnd Hu B2 bE hydrogen:

prot ect ed gal

Examples of protective carboxylate groups are alkoxy- and aralkoxycarbony! groups, pre-
ferably -CO.Bn, -CO,CH,.

The reaction for elimination of the protective groups is preferably carried out at a tempera- -
ture of 0°C to §0°C, and patrticuiar at room temperature.

Further details of the preparation of the compounds of the formula | are described in the
examples.

An aiternative synthetic route comprises glycosidic linkage of the protected fucose hydroxy
ether of the formuia Vii

1
RWOR’Z vih,
OR,,

in which R, Ry2 and X have the abovementioned meanings, with the protected galactose of
the formula Vil

o 2R v,
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which R err] has the abovenentioned neaning, Zis Oor S, Rerr] is a
protective group and R is a |eaving group, and subsequent renoval of the

protective groups fromthe resulting com pound. t 1s possible to
chose reacti oW‘gﬁﬁ’fﬂ?‘Pi ons like those inplenented for the proml&"éfi bed

previ ously. The |eaving group R can be, for exanple, -C(=NH)-CCl [err] or
4-pentenyl. The com pounds of the formula M1 can be obtained in a sinple
manner by glycosidic |inkage of ap- propri a:{ ely protected fucose with a
conpound of the formula HO X- OH which is nonopro- tected where :

appropriate. The conpoun of the formula VIIL can he_ohtai ned by etherifi-
or T on of - conpdiHag B b e ABpYAantppes i peaiic, % 8 xS Bt 8 RFIPERS Eup and R
pr.ot eet ed wher ds ajppving gioup, aridesubsequéheremongi ol thidpratective drawpsthont the résoitiag toran
have anti i nfla{ggﬁguory properties and can accordingly be used as

medi canents. | S possible with themin particular to alleviate dis-
orders$ such as cardi ogeni ¢ shock, nyocardial infarct, thronbosis,

rheumati sm psei asi %’ga,tab' b S ' | | Soproded
asthmm, art hlroi '?HI’ 'ésaaaéﬁ@'errtgg gé at | %ﬁ@aﬁgg}pﬁ@ﬁgm%\%ﬁ% %Sﬁljeﬁzérrﬁﬁée? nor e d(ragﬁti’ %s
to the conpoundgsevietislys Thelgaving ornep Rioap bei fonexample; s€(=N)4Cls orct-pantanyi. The com-

met hod for t he ghllofe!fofthuidl Vi 8486 Snialheli AbioRAESheR BY Gfyossicié (ikabielb

humans. The dosage on adm nistration to warm bl coded ani ma th
wei ght of  abodroprigtelypretapted fucose with a gampaundpf the fopnula H®-¥PH, whick igymonopro- -
Admi ni stration ti&’t&f\ﬁﬁé}bhvprbﬁl@& THe! cdffpolifids! di thef fofminla Vilkba BEesbiMddy etherifi-

conpositions, parenterally, for exanple intravenously. or. .
i ntraper i t onealSftjon of F°'1*H%‘¥'I%P8m% %WW%E#@WEQ@QF@F%%H@ {sPratepird whateApPropr
conposition corps.i sing an effective anount of the conpound according to
the invention, alone or together with other active sub- stances, a
pharmaceutical carrier, preferably in a significant anount, and, where
appropri- at e ,Thexompowws aiccording to the invention have antiinflammatory properties and can

accordingly be used as medicaments. It is possible with them in particular to alleviate dis-
orders such as cardiogenic shock, myocardial infarct, thrombosis, rheumatism, psoriasis,
dermatitis, acute respiratory distress syndrome, asthma, arthritis and metastatic cancer. The
invention furthermore relates to the compounds according to the invention for use in a
therapeutic method for the treatment of disorders in warm-blooded animals, including
humans. The dosage on administration to warm-blooded animals with & body weight of
about 70 kg can be, for example, 0.01 to 1000 mg per day. Administration preferably takes
place in the form of pharmaceutical compositions, parenterally, for example intravenously or
intraperitoneally.

The invention furthermore relates to a pharmaceutical composition comprising an effective
amount of the compound according to the invention, alone or together with other active sub-
stances, a pharmaceutical carrier, preferably in a significant amount, and, where appropri-
ate, excipients.

The pharmacologically active compounds according to the invention can be used in the
form of compositions which can be administered parenterally or of infusion solutions. Solu-
tions of this type are preferably isotonic aqueous solutions or suspensions, it being possibie
to prepare the latter, for example in the case of lyophilized compositions which comprise the
active substance alone or together with a carrier, for example mannitol, before use. The
pharmaceutical compositions can be sterilized and/or comprise excipients, for example pre-



The pharnmacol ogi cally active conpounds according to the invention can be
used in the formof conpositions which can be adm nistered parenteral ly or
of infusion solutions. Solu- tions of this type are preferably isotonic
aqueous solutions or suspensions, it being possible to prepare the latter,
f'or exanple in_the case of |yophilized conpositions which co ' -
active gﬁbstaﬁwg ZPLRR or toée?her wth angarrler for exanp?giﬁgﬁ%bﬂg
before use. The pharmaceutical conpositions can be sterilized and/ or
conpri se excipients, for exanple pre- -36- WO 97/01569
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servatives, stabilizers, wetting agents and/or enulsifiers, solubilizers,

salts 1o contr g bhRed a&mﬁgp& %ﬁaﬁgug&@&%afem&ﬁeﬁge ol hfere@até%%%uﬁmé

conposi ti ons, rise other phar rraco ogi ca
active subst anoemomwhssyse and/orhufeiscEhe MMG@MP@S‘WDMMMMMWM,

compr | se. apout Ot Hhahitolclcd kot lancyORieh b Apfloes, M6 ptRBcedifd,
for exanpl e 1 manperknown patee,for example iy cenventional gigsolying pilypphiliziag araspeses, and
i llustrate theghg ﬁggé&ﬂwﬂ%‘td( éd Jd;oiW' AicABPr6 iaBoit 5% Bboti 8d % E’Brexamglﬂ

Benzoyl; Bn: Benz hyl (met hyl thi o)sul foniumtriflate;
Fast at om bonb@# ﬁfa%§§"%§§%’l9ﬁfsbscopy Orf: Triflate; Ph: Phenyl: SEt
CH err]S; THG Thi ogl ycer ol ; THF: Tetrahydrofuran; NBA. mN tr obenzyl

oo o aham a5 eB . 2,0 ot MOxyethane: MO,
Pol yacr yI am derhe Mowﬁgraopmiaudigaré\nsmconnect ed hyphen in the formul ae
for 12 houts bEPueAgd:an Aeren MR mERY e midRoBhir il Far FE A
of starting cobpmbaulment ﬁassﬁﬂeetrd&copﬁm'ﬁxa'matemh dtheoynPbt GeH:sSpTHA] Thloglycerol
0 THF: Tetrahydrofuran; NBA: m-NitrBber3¥1 alcohol; DMF: N&-Dimethyiformamide; DME:
1,2-Dimethoxyethane; MeOH: Methanol; HRP: Horse radish peroxidase; BSA: Bovine
serum albumin; PAA: Polyacryl amide; SA: Streptavidin '
An unconnected hyphen in the formulae means methyl.
Molecular sieves are acfivated at 300°C under high vacuum for 12 hours before use. They
are used in powdered form.

A: Preparation of starting compounds.

Example Al: Preparation of compound No. A1
o]
/\)L —_— /\)]\
a) N3 H OH £
oH _ OH
28 : 29

Benzy! chloride (660 ml, 5.72 mmol) is added at room temperature to a mixture of
R-3-azido-2-hydroxypropionic acid 28 [Dureault, A., Tranchepain, |., Depezay, J.C.,
Synthesis 491-493 (1987)], triethylamine (850 ml, 6.1 mmol) and DMF (7.0 ml). The mixture
is stirred for 16 hours, and then further triethylamine (850 pi, 6.1 mmol) and benzy! chioride
(660 wl, 5.72 mmol) are added. The reaction mixture is stirred for two days and then con-~



Benzyl chloride (660 m, 5.72 mmol) is added at roomtenperature to a

M xture of R-3-azido-2-hydroxypropionic acid 28 [Dureault, A., Tranchepai n,
| ., Depezay, J.C., Synthesis 491-493 (1987)], triethylamne (850 m, 6.1
mmol ) and DVF (7. 0 m). The mxture is stirred for 16 hours, and then

further triet (850 pd, 6.1 mmol ) and benzyl chloride 27880 /2
nmol ) are add%’bg%ggreaction m xture is stirred for two daygegn then con-
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centrated under high vacuum The residue is taken up in water and the
mxture is extracted several times with ethyl acet ate. The conbi ned

h
1 Per o’ ana. ccnEatiTngs iy Wachih i SBiaud B Ugth Wby ohd itz Btbecio
fl ash-chromat ogﬁeé(ﬁmt“aﬁﬁ with etoy! agetate. I pombined anganip &l@%ﬁ?é are washedawith safusgied n
benzyl R-3-azi Oi@aéishwﬂémwaa ;2: tefdti dritt cohéertiratdthin VacLdS TREcrati grcﬁ:lﬁétr L'za)

11y 2565 (a5 puieg bYiast chipmatopephy gh Biics gpl (Sl sogitemingne -4 Lxeqnuunggr 20

(d, J=4.0 Hz, lbdﬂ)zyl Ré-wdo-z-ligﬂfd)&proﬁbhété 29172 §BE%)&d A16IE 'R NMRIEZ50 M 7
m, 4.41 mml) dded at to a solution of the: aIc
20'(0.85 g, 3, SO 73616 FN6o P (3 2HL AR G B4 7 (255 5.3, 16 hiprd

in dry CH2A [erd g1 (dhlyls.8112.0 HRAH)) £89 (CILLYHLERS). sol ution is warmed to
O[err]C over the course of 40 nminutes and is stirred at this tenperature

for a further 2 hours. The mxture is diluted wwth CHC 2 (40 nl) and,
while stirring vigorously, 1 M aqueous KH2PO4 solutpon. (30 m) is added.
The organi c phase is -separated off and the aqueous hase Is extracted tw ce
with CH2Cl [err]. The conbi ned ogganre—phmses sheghnWith Herr]O (30
m), dried (NaztBO4) filtered and concentr at ed |n cuo. The oily residue
(2.3 g) is purified by flash chromat ography on a Mort silica gel colum
(ethyl acetate/ hexane 1:7), resulting in the benzwk

R- 3-azi do- 2-tri fuoronehanesul f onyl oxypropi onate Al (1.16 g, 85 % as a
yellowsh oil. [err]H NVR (250 MHz, CDCl[err]) 8 7.38 (br s, 5H), 5.32 (d,

J= 12,1 Hz, IH)pup e fnetithinedaifonie ahhyifiide (770 ml, 4.41 mmol) Is added at -20°C with stirring to a
solution of the alcohol 29 (0.85 g, 3.84 mmol) and 2,6-di-tertbutylpyridine (1.12 m|,
4.99 mmol) in dry CH.Cl. (11.0 ml). The clear colourless solution is warmed to 0°C over the
course of 40 minutes and is stirred-at this temperature for a further 2 hours. The mixture is
diluted with' CH,Cl» (40 mt) and, while stirring vigorously, 1 M aqueous KH,PO, solution:
(30 mi) is added. The organic phase is separated off and the aqueous phase is extracted
twice with CH,Cl,. The combined organic phases are washed with H.O (30 ml), dried
(NazSOy), filtered and concentrated in vacuo. The oily residue (2.3 g) is purified by flash
chromatography on a short silica gel column (ethyl acetate/hexane 1:7), resulting in the
benzyl A-3-azido-2-trifluoromethanesulionyloxypropionate A1 (1.16 g, 85 %) as a yeliowish
oil. *H NMR (250 MHz, CDCly) 3 7.38 (br s, 5M), 5.32 (d, J=12,1 Hz, 1H), 5.27 (d, J=12.1 Hz,
1H), 5.24 (dd, J=4.2, 5.5 Hz, 1H), 3.90 - 3.75 {m, 2H); *C NMR (63 MHz, CDCl,) 5 164.4,
133.9, 129.1, 128.8, 128.6, 120.9, 81.0, 69.0, 51.5.



1H), 5.24 (dd, J=4.2, 5.5 Hz, 1H), 3.90 - 3.75 (m 2H); [err]C NWR (63 Mz,
COCl[err]) [err].164.4, 133. 9 129 1, 128.8,128.6,120.9, 81.0, 69.0, 51.5.
WD 97/ 01569 PCT/ EP96/ 02785
-38 - Exanpl e A2: Preparation of conpound No. A2

[err] (R-4- phenyl -2-trifl uoronet hanesul fonyl.W&M e
(A2): A soluti OH"E?D@%’ 2- hydr oxy- 4- phenyl butyric acid 26 (0.2 g, .11765t
mmol) in MO/ H20 (9:1, 1.3 mM) is adjusted to pH8 with 20 %
Cs[err]COerr] solution. The solution is concairated in vacuo and
azeotroped first with ethanol and then wi th hexane, subsequently dried
under high vacuumin order to renove renai ni ng H20. The residue is m xed

wi th N, N-di net h)ﬁ;&ﬁ?@A@W@ﬁhfﬁﬂo&f%%pMﬁ@W' brom de (132 pl, 1.11
mml) , and the mxture is stirred at roomtenperature for 75 mnutes. Then
further benzyl bromde (20 pl, 0.168 mml) is added, and the m xture is
stirred for a further 50 m nutes. The white suspension is dilgtedy with
CHerr]C[err] (5 mM), filtered through Hyfl oSuperCel and concMrated in
vacuo. Purification of thguerude product by fl@sh chromat ogra‘bhy ®n silica
gel (eluent: ethyl acetaté€f hexane 4:1) affords begzy! (R)-

2- hydr oxy- 4- phenylbs 3 . 0 - &"produ . %Bf
mol ) is dissol vn cH2d ger rT 2. 5 gﬂ , 2 6- @ -tere- | pyridiBe (323
pl, 1.44 mmol) is added, and the m xture is cool ed to -20[err]C. Then
trifluoronethanesul fonic anhydride (222 pl, 1.27 mmol) is added dropw se
over the course of 3 mMénutes, and the soluti® is warned to OC oA%r the
course of 45 mnutes. After 75 mnutes at O[err]C, the mxture is diluted
with CH2C [err] (20 m) and washed-with 1 nolar aqueous KH2PO4 sol ution (15

m). The aqueous, phase is extracted with CH2C [err 10 m), and t he
conbi ned or gani @%M@*&?@Wﬁ”@%%“%%’fwg%%d (Na2504) ,

filtered and COW@lﬁtfoﬁbﬂh) bﬁ@msw 26%0.2'¢ 1.7 afndl)ah GIYOH/BYO (9:1,
colum filtration opn.silli tg eluent ceta e/h xane 1.
resulting in théd %‘F‘ué%aql‘t'ﬁt?q 8! 3‘? uygn. Jhe & utmnps Wﬁé"'ﬁt%'ﬂc‘!?c""
i's used | nredi atapt wzésopbd firstwith etams emd ﬂfeﬂrmﬂh&iexane. subsequently dried under high
vacuum in order to remove remaining H,O. The residue is mixed with N,N-dimethyiform-
amide (1.3 mi) and benzyl bromide (132 pi, 1.11 mmol) , and the mixture is stirred at room

temperature for 75 minutes. Then further benzyl bromide (20 pl, 0.168 mmol) is added, and

the mixture is stirred-for a further 50 minutes. The white suspension is diluted with CH.Cl, {5
mi), filtered through HyfloSuperCel® and concentrated in vacuo. Purification of the crude
product by flash chromatography on silica gel (eluent: ethyl acetate/hexane 4:1) affords
benzyl (R)- 2-hydroxy-4-phenylbutyrate 27 (0.21 g, 70 %). The product (0.3 g, 1.11 mmol) is
dissolved in CH.Cl. (4.5 mi), 2,6-di-tertbutyipyridine (323 ul, 1.44 mmol) is added, and the
mixture is cooled to -20°C. Then trifluoromethanesulfonic anhydride (222 pl, 1.27 mmol) is
added dropwise over the course of 3 minutes, and the solution is warmed to 0°C over the
course of 45 minutes. After 75 minutes at 0°C, the mixture is diluted with CH,Cl» (20 ml) and
washed with 1 molar aqueous KH,PO, solution {15 ml). The aqueous phase is extracted
with CHxCl; (2 x 10 mi), and the combined organic phases are washed with H.O (10 mi),
dried (NazS0O,), filtered and concentrated in vacuo, The residue is purified roughly by
column filtration on silica gel (eldent: ethyl acetate/hexane 1:9), resuiting in the crude triflate
A2 (0.311 g, 70 %) as an oil. The product is used immediately for the next stage (prepara-
tion of B1.18). 'H NMR (250 MHz, CDCls) § 7.50 - 7.17 (m, 10H), 5.31 (s, 2H), 5.28 (dd,
J=5.5, 11.0 Hz, 1H), 2.82 (m, 2H), 2.41 (m, 2H).



tion of B1.18). [err]H NWMR (250 MHz, CDCl[err]) 8 7.50 - 7.17 (m 10H),
5731 (s, 2H), 5.28 (dd, J=5.5, 11.0 Hz, 1 H, 2.82 (m 2H, 2.41 (m 2H).
WO 97/ 01569 PCT/ EP96/ 02785

-39 - Exanpl e A3: Preparati on of conmpound No. A3 [err]

R Hydronandel ic acid is converted into the triflate A3 in ac o i th
Exanpl e A2. B?aﬂ?ﬂ?ﬁ A4: Preparation of conpound No. A4 %‘;ﬁ?@?r

R- 2- Hydr oxy-3-nmet hyl butyric acid is converted into the triflate A4 in

accordance wth Exanple A2. Exanpl e A5: _4g.eparation of conpound No. A5

mple A3:  Preparation of compound No. A3

™ F: c’
3 (o}
OH (A3)
o)

R-Hydromandelic acid is converted into the triflate A3 in accordance with Example A2.

Example A4: Preparation of compound No. A4

oH g\\//o
. FsC”™
\|/H(°H —_— ? (Ad)
OBn
g W

0

R-2-Hydroxy-3-methylbutyric acid is converted into the tiiflate A4 in accordance with
Example A2.

Example AS: Preparation of comhound No. AS

10 I

e

R-2-Hydroxy-3-cyclohexyipropionic acid is converted into the triflate AS in accordance with
Example A2.



<

[err] R- 2- Hydr oxy- 3- cycohexyl propionic acid is converted into the
triflate A5 in accordance with Exanple AZ2. WO 97/ 01569

PCT/ EP96/ 02785 -40 - B
Preparation of the mnetics Exanpl e Bl: Preparation of compound No. Bl.1
err A mxture of the thioglycoside 1 (5.38 g, 8.40 mmol) | E. A
[L. , ]Beuti ng, DM 7% en, H.C.P.F., van de Marel, G A, van%@?ﬁ&g‘m. ,
van Berkel, T.J.C., J. Med. Chem 38:1538-1546 (1995)] and of the acceptor
2 (3.44 g, 6.46 nmmol) is dried under high vaggum for one hour. Then
activated 4A nol ecul ar sieves (20 g) and DMIST (4.17 g, 16.14 mmol ) are
added under a nitrogen atnosphere, followed by CHerr]dJ[err] (70 m). The
yel | owi sh susp [als | roomtenperature and, after 3 hours, 5
m of a suspenygﬁe%%?hyﬁlégﬁg?%ﬁST (5.84 g, 22.61 mmol ), 4A nol ecul ar
sieves (4.0 g) and CH2O [err] (35 m) are added. Further 5 m portions of

this DMIST sUSRSaSiQ/BAeRMEH obdffounlng?B1and 90 m nutes

BzO 0Bz Ho/_yx BzO QM
o —_— 0 s
se * B20
Bz0 797 _o8n "OBz
a) Bz0 den
BnO 07 oen

BnO OBn

1 2 <)

A mixture of the thioglycoside 1 (5.38 g, 8.40 mmol) [Biessen, E. A. L., Beuting, D.M.,
Roelen, H.C.P.F., van de Mare!, G.A., van Boom, J.H., van Berkel, T.J.C,, J. Med. Chem.
38:1538-1546 (1995)] and of the acceptor 2 (3.44 g, 6.46 mmol) is dried under high vacuum
for one hour. Then activated 4A molecular sieves (20 g) and DMTST (4.17 g, 16.14 mmol)
are added under a nitrogen atmosphere, followed by CH:Cl» (70 mi). The yellowish suspen-
sion is dried at room temperature and, after 3 hours, 5 mi ofa suspension consisting of
DMTST (5.84 g, 22.61 mmol), 4A molecular sieves (4.0 g) and CH.Cl» {35 mi) are added.
Further 5 mi portions of this DMTST suspension are added after 30, 45 and 90 minutes
respectively. The brown reaction mixture is then stirred for 15 hours, and thereafter filtered
through Hyflo Super Cel” (filter aid), washing with CHzCla (300 ml). The filtrate is extracted
by shaking first with 10 % aqueous NaHCOj; solution and then with saturated NaCl solution,
and the organic phase is dried with Na,SO,, filtered and concentrated in a vacuum rotary
evaporator. The remaining brown foam is purified by two column chromatographies on silica
gel (eluent for 1st chromatography: ethyl acetate/hexane 1:4; 2nd chromatography: ethyl
.acetate/toluene 1:9), resulting in the pure product 3 as a colourless solid (4.28 g, 60 %),
which is immediately used further.



respectively. The brown reaction m xture is then stirred for 15 hours, and
thereafter filtered through Hyflo Super Cel[err] (filter aid), washing with
CH2Cl [err] (300 m). The filtrate is extracted by shaking first with 10 %
agueous NaHCO err] solution and then with saturated NaC solution, and the
or gani ¢ phase ' with Na2SO4, filtered and concentrated. . uum
rotary evapora‘%@?.%if e remai ning brown foamis purified by_t&gfw
chromat ographi es on silica gel (eluent for 1st chromatography: ethyl

acet ate/ hexane 1:4; 2nd chronatography: ethyl _acetate/toluene 1:9),
resulting in the pure product 3 as a colourless solid (4.28 g, 60 %, which
I's i mrediately used further. WO 97/ 01569

PCT/ EP96/ 02785 o -41-

oH [err] A solution of the apenzoat e (3.38 g, 3.04 nmmol) and
sodi um net hoxi de (0.165 g,_ 3.05 WWDW? ol (32 M) is stirred at
roomtenperature for 3 hot sTTH® ni re is|neutralized by adding a
strongly acidig ion exchanger (Arrberl.ys‘iH 15) tand then filtered through
Hyfl o Super Cel[err], washing with CH sh]. The filtrate is
concentrated in vacuo, and the renainin ow oil is purified by flash
chromat ography on silica gel (elution: [err]C [err]/ methanol 19:1),

resulting in the pure tetrol 4 (1.95 g, 9249 . H
OH

A solution of the tetrabenzoate 3 (3.38 g, 3.04 mmol) and sodium methoxide (0.165 g,

3.05 mmol) in dry methanol (32 ml) is sfirred at room temperature for 3 hours. The mixture is
neutralized by adding a strongly acidic ion exchanger {(Amberlyst 16) and then filtered
through Hyflo Super Cel®, washing with CH.Clp, The filtrate is concentrated in vacuo, and
the remaining yeliow oil is purified by flash chromatography on silica gel {elution: CHzCly/
methanol 19:1), resulting in the pure tetrol 4 (1.95 g, 92 %).

OH : OH

HO HO o
@fﬁom — ERTOTA
HO N\, ?o
c)
o Ph 0
OBn OBn
BnOOBn BnOOBn
4 5

A solution of the tetrol 4 (1.0 g, 1.44 mmol), benzéldehyde dimethyl acetal (430 ml,

2.86 mmol) and camphorsulfonic acid (0.1 g, 0.43 mmol) in acetonitriie (20 mi) is stirred at
room temperature. After 4 hours, further camphorsulfonic acid (0.15 g, 0.65 mmol) is added
and the mixture is stirred for a further 6 hours at room temperature, after which it is heated
at 35°C for a further 6 hours. Then further camphorsuifonic acid (0.06 g, 0.26 mmol) is
added, and the solution is stirred at room temperature for 6 hours. The reaction mixture is
filtered through Hyflo Super Cel®, washing with ethyl acetate. The filtrate is extracted by
shaking first with saturated aqueous NaHCO; solution aﬁd then with saturated NaCi
solution, and the organic phase is dried (Na,SO,), filtered and concentrated in vacuo, resul-
ting in 1.5 g of crude product. Purification of the crude product by flash chromatography on
silica gel (CH2Clo/MeOH 39:1) affords, besides the required benzylidene acetal § (0.475 g),



-

[err] A solution of the tetrol 4 (1.0 g, 1.44 mmol), benzal dehyde di net hyl
acetal (430 m, 2.86 mml) and canphorsulfonic acid (0.1 g, 0.43 nmmol) in
acetonitrile (20 mM) is stirred at roomtenperature. After 4 hours, further
canphorsul fonic acid (0.15 g, 0.65 mpl) is added and the mxture is
stirred for a fu ther 6 hours at roomtenperature, after wWhi che, ,h,“@ at ed
at 35[err]Cfor 'M¥%%her 6 hours. Then further canphor sul f oni ¢ aci %

g, 0.26 mmol) is added, and the solution is stirred at roomtenperature for
6 hours. The reaction mxture is filtered thagugh Hyfl o Super Cel, washing
with ethyl acetate. The filtrate is extracted by shaking first with
saturated aqueous NaHCO err] solution and then with saturated NaC

sol ution, and tQg@i8aRicss B&ﬁﬁ@pﬁ'&iu&%'(@d N&%?ﬁe‘?hfét}eatédidtkéhgdnaﬁdbr the reac-
concentrated in vacuo, resul - crude rofgrtﬁ ﬁun“\cg

of the crude prismrondions ‘Feéé’ﬂb%’fﬂbgﬁ%ﬁ'lfb?@ﬁg?ﬂ%'eéﬂt'f‘gﬁ‘ag er0. s Benzyl
(CHerr]d[err] ééYFeQéei’e% 1)rh@i6ta Zlém of 8IS I0EES ¢ (a8 %)e HINMARI5EEMEY) CDEK)ES ASS! al

5 (0.475 g),
PCT/ EP96/ 02785 7.51 (m, 2H) 738 719(m, 18H), 5.62 (s, 1H), 4.83 (d, J=3.8 Hz, 1H),4.77 (d, =121 Hz,

m xture of |essypolay (ay.gwgurzt snﬁﬁﬁ(&) 1H)T la%at(at.kat oa-Izemy wae(d LA Hai n
under the reac- tTon conditions described "'Fg{szﬂz 9‘_% res | ti ng

ina further 0.8 éséf(d-t#émé#ﬂN 43@6#@‘6\‘8‘3?5? 45226?5@ I4cpedf’ =ty
0.555 9 (49 %148 l-sz‘H 7«é@Q.éfbt1oé399{mrsb2(d g&12.0 Az51H); 3.90 {dd, (3.8, 246)2

A i%&”}az 15%.1317@ 455 T, 30 853 R S b 8 olf, M el e L

4.62 (d, J=11. 5445 HEHH), 255 {d, U=8.0 Hz L 1H)] 2)51 (s, 1H), 2.08 @6 2H),4.ZB1(bf d) J=DI8) Hz, 2HP.2

o AR 3 op 148" Y2 dmoBul Tippriurha ' 2 #@Jﬁaﬁzéﬂ%iﬁﬁﬁw
3.68 (m 3H), 3(M3NHING83M4H), 9.0, 11.0 Hz, 3.43 (br s, 3.37

(d, J=2.5 Hz, 1H), 2.57 (d, J=8.0 Hz, 1 H), 251(s 1 H), 208(m_ 2H)
1.73(brd J=9.5 Hz, 2H), 1.42 - 1.25 (m 2H), 1.20 (br t, J=1 1.2 He,

2H), 1.07 (d, J63Hz 3H); MS .(FAB, 80Q (M+ NH4), 783 (M + H).
[err] A m xture of the diol 5 (0.® %dl n-butyl tin oxide
(0.062 g, 0.25 mMmol) and § —>
d) (’°
P 07 -0Bn
B0 OB

A mixture of the diol 5 (0.098 g, 0.125 mmol), di-n-butyitin oxide (0.062 g, 0.256 mmol) and
methanol (5 ml) is heated under reflux in an argon atmosphere for 2 hours. The reaction
mixture is concentrated in vacuo, and pentane is added to the residue, after which it is con-
centrated once again. Dry CsF (dried under high vacuum at 300°C, 0.068 g, 0.45 mmol) is
added under an argon atmosphere, and the mixture is further dried under high vacuum

(30 minutes). After addition of anhydrous 1,2-dimethoxyethane (1.5 mi), a solution of
benzy! R-3-phenyl-2-trifluoromethanesulfonyloxyproplonate [Degert_)eck, F., Fransson, B,
Grehn, L., Ragnarsson, U., J. Chem. Soc. Perkin Trans. 1:11-14 (1893)] (0.24 g,

0.62 mmo!) in dry 1,2-dimethoxyethane (1.5 ml) is added. The mixture is first vigorously
stirred at roorn temperature for 4 hours and then at 40°C for a further 2 hours. After addition
of aqueous 1M KHzPO; solution, the mixture is diluted with water and extracted three times
with ethyl acetate. The combined organic phases are extracted by shaking with diluted
aqueous KF solution and then with saturated NaCl solution. The organic phase is dried



met hanol (5 m) is heated under reflux in an argon atnosphere for 2 hours.
The reaction m xture is concentrated in vacuo, and pentane is added to the
residue, after which it is con- centrated once again. Dry CJerr]F (dried
under high vacuumat 300[err]C, 0.068 g, 0.45 mmol) is added under an argon
atnDsphere xture is further dried under high vacu

m nut es) . Aftggozf?f&f@ on of anhydrous 1, 2-di net hoxyet hane (1*?1.{#%”2535

sol ution of benzyl R-3-phenyl-2-trifluoronthanesul fonyl oxypropl onate

[ Deger beck, F., Fransson, B., Gehn, L, Ragnggsson, U, J. Chem Soc.

Perkin Trans. 1:11-14 (1993)] (0.24 g, 0.62 mml) in dry
1, 2-di net hoxyethane (1.5 m) is added. The m xture is first vigorously

2 hours. At 1 or SRR BRoHf Snd Sincantiil R BRprAEPaR] o ARG i frie il

i s diFuted wi t Ipraduck Pudiicatiox by fiasheliramategraphyrasssilicatgel @radjant alytions sthyl ietate/
conbi ned organi I 2
sol ution and tﬁ@n Wlaf (ﬁ%g%{ﬁ déﬁ%ﬁ)% ut | gﬁﬂﬁ?ﬁgé gnﬁ‘?g @gsﬁ@eﬁa

WO 97/01569 precursor 5 (0 043 g, 44 %): 'H NMR (250 MHz, CDCls) 8 7 49 (br d, J=6.9 Hz, 2H), 7.37 -
PCT/ EP96/ 02785

(Na2SO8), il t drBd™aRBHY SRR 11 204 (4 J51% A LU ThY: 8285 J‘J%ﬁﬁla?'&' 4.72-4.63

resulting in tHm, 8H) d&2pHdotiot, AHRW31 (dodettit @HD i H) | tth(na iH) Rt DEL et HatH),

silica gel (gr? d tJQ Oign %&@ gﬁ?rﬁ @)%7&3%&9054116‘%& f@oa%‘% 4,0Lh 1.3

acetate) affor e et 't he r cursor 5.

(0.043 g, 44 %Hz.plé} 8j6a Mmebl)m-ﬂ @i:(wéﬁ)]§3§(ﬂdr]l=&5 Her1H), 3.3663.96 -

l(ﬂé, §H)12 (7) 3|—)|Z (mzbzﬁﬁs(@ébu?@hﬂ-%35013@(.&8411#%!-1:519';12(6% ﬂsé Ql-gfzwel((dld-z“o 98

J=11.2 Hz, 1 HHz 383.701m1.55 @) 2H&11§6-(F%¢°(!&74"§ Q—E9(d1r‘ﬂ=711r' ¥d, J=3.4 Hz,

1H),3.88-379(m2|—|) 3.76 (dd, J=3.4, 10.3 Hz, 3.66 (d, J=1 1.3
Hz, 1H), 3.62-3.47 (m 2H), 3.44-3.35 1H), 3.36 (dd J=3.5, 9.6 Hz,
1H), 3.16-3.06 (m 2H), 3.12 (br s, 1H, 3.01 (dd, J=8.4, 13.9 Hz, 1 H), :
2.03 -1.86 (m 2H), 1.93 (d, J=2.0 71 -1.85 (m 2H), .36- 1.00
(m 4H), 0.99 (d, J=7.1 Hz$ 3t+)— er xane (2.5 m), water
(1.2 mM) and gl?mal acetic acid (0. * m a4€ added to a m xture of
97 on
HOOH
Bi1.1

Dioxane (2.5 ml), water (1.2 ml) and glacial acetic acid (0.1 mi) are added to a mixture of
Pd(OH)./C {Peariman catalyst, Pd content 20 %, 0.03 g) and the protectaed compound 6
(0.03 g, 0.029 mmol). The flask is evacuated and flushed with argon several times. It is then
flushed with hydrogen, and the black reaction mixture is hydrogenated under a slightly ele-
vated pressure of hydrogen at room temperature for 13 hours, and then filtered through a
cellulose filter (pore size 45 pum). The filtrate is concentrated in vacuo, and the residue is
taken up with water and concentrated again several times in order to remove excess acetic
acid. A solution of the residue in water is passed through a Dowex50 ion exchange column
{Na* form, diameter of the column 0.9 cm, length 3.5 cm), washing with deionized water.
The clear filtrate is concentrated and purified by reverse phase chromatography (RP18
silica gel, column diameter 1.4 cm, length 7.0 cm, gradient elution: 40 % MeOH/ H.O
through 45 % MeOH/H20 to 50 % MeOH/H20), resuliting in the target molecule B1.1 (0.015
g, 78 %) as a colourless solid: 'H NMR (600 MHz, D;0) 5 7.38 - 7.30 (m, 4H), 7.29 - 7.23
(m, 1H), 4.92 (d, J=4.0 Hz, 1H), 4.55 (g, J=6.7 Hz, 1H), 4.35 (d, J=7.8 Hz, 1H), 4.11 (dd,
J=4.8, 8.5 Hz, 1H), 3.86 (d, J=3.6 Hz, 1H), 3.84 (dd, J=3.3, 10.5 Hz, 1H), 3.74 (d, J=3.5 Hz,



Pd(OH)[err]/C (Pearl man catal yst, Pd content 20 % 0.03 g) and the

pfot ected conmpound 6 (0.03 g, 0.029 mmol ). The flask is evacuated and
flushed with argon several tinmes. It is then flushed with hydrogen, and the
b:éack reaction mxture is hydrogenated under a slightly ele- vated pressure
of hydrogen at tenperature for 13 hours, and then filte h a
cellulose fil tgf’g?’glgfge size 45 pm. The filtrate is concent rchuo,
and the residue is taken up with water and concentrated again several tines
in order to renove excess acetic acid. A sol4gdion of the residue in water

I s passed through a Dowex50 ion exchange colum (Na form dianeter of the
colum 0.9 cm length 3.5 cm, washing with deionized water. The cl ear

filtrate is co d s i J r 18
Y887 Rldad) sl 11@25 i3, wnrs),edn%st @g@gﬁ,wmﬁ@(@a S, 9%, RAMNE, g ﬁ?&

silica gel, colunm diameter 1.4 cm h C radi ent_elution: 4

NEOH DO 1 hr o -BADANEEN HR(dd 7.0, EOHE, BAPHES) J=3 887 Hr.140i $08 4e.

t t ol | . 0 9 | lind \ 0
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Hz, 1H), 4.55 (-d;14%ms4H) 313 (EH=7.0Ha3H)Y, C NMR G0R5 MHZ,APT, D) & 1595 ($a)4190.7

8.5 Hz, 1H), 3-(§&m,dw29>b\7\(%cg:ﬁiiz(ﬁs.d§nﬁu), fodieH (CHidee.8 tH)384.0QCH), 83.3 (GH), 79.8-(TH),
)

d, J=3.5 Hz 5
|(adr/ EP96/ 027%35 78.4 (CH), 75.6 (CH), 73.3 (CH), 71.4 (CH), 70.9 (CH), 69.2 (CH), 67_.74Q_H), 67.41(%,,

Ty A, A ) S 8 R e e 18 b0 T ke hy g o
(dd, J=3.5, 9. f%é’ﬁ*’fﬂa)rﬁ&@ﬁ%'(dd,’ J=4.6, 14.0 Hz, 1H), 2.92 (dd, J=8.8,"
14.0 Hz, 1H), 2.06 - 1.97 (m 2H), 1.63 (br S, 2H), 1.24 -1.14 (m 4H),
1.13 (d, J=7.0 Hz, 3H): [err]C NVR (100.6 MHz, APT, D20) d 139.5 (Cg),

130.7 (2 CH), 129.9 (2 CH), 128.0 (CH), 100.8 ( 96.8 (CH), 84.0 (CH),
83.3 (CH), 79.6 (CH), 78.4 (CH), 75.6 (CH), 73.3 , 71.4 (CH), 70.9
(CH, 69.2 (CH), 67.7 OH 67.4 (CH), 62.8(CH€)J,\ .9 (CH2),
30.4 (OHerr]), 24.40 (M+Na) ,
573 (M+H). 5 : S, COOBN

[err] HO OH 4 8

A mixture of the tetro! 4 (0.038 g, 0.055 mmol} and di-n-butyitin oxide (0.029 g, 0.117 mmol)
in dry methanol (2.0 mi) is heated under refiux in an argon atmosphere. After 2.25 hours,
the clear, colouﬁess solution is concentrated in vacuo, and the residue is mixed with
benzene and concentrated several times in order to remove excess MeOH. It is then dried
under high vacuum for 30 minutes, and the residue is mixed under an argon atmosphere
with CsF (dried under high vacuum at 300°C, 0.03 g, 0.197 mmol) and dry 1,2-dimethoxy-
ethane (0.4 ml). The mixture is cooled to 0°C, and a solution of benzyl R-3-phenyl-2-tri-
fluoromethanesulfonyloxypropionate [Degerbeck, F., Fransson, B., Grehn, L., Ragnarsson,
U., J. Chem. Soc. Perkin Trans. 1:11-14 (1993)] (0.085 g, 0.219 mmol) in dry 1,2-dimeth-
oxyethane (0.4 mi) is added using a syringe. The reaction mixture is then warmed to room
temperature and stirred for one hour, after which it is stirred at 40°C for a further 2 hours.
After addition of aqueous 1M KH,PQ; solution, the mixture is diluted with water and
extracted three times with CH:Cl,, The combined organic phases are washed with aqueous
KF solution and then dried (Na:SQ,), filtered and concentrated in vacuo. Purification of the
residue takes place by flash chromatography twice on silica gel (first chromatography: 2 %



A mxture of the tetrol 4 (0.038 g, 0.055 mmvl) and di-n-butyltin oxide
(0.029 g, 0.117 mmol) in dry nethanol (2.0 m) is heated under reflux in
an argon atnosphere. After 2.25 hours, the clear, colourless solution is
concentrated in vacuo, and the residue is mxed with benzene and
concentrated s§%9r$%¥;|nes in order to renove excess MeCOH. nghﬁﬂgaﬁgﬁpried
under hi gh vac he 30 mnutes, and the residue is m xed under an argon
at nrosphere wth CsF (dried under hi gh vacuum at 300[err]C, 0.03 g, 0.197
mmol ) and dry 1, 2-di nethoxy- ethane (0.4 nljs.The mxture is cooled to 0C,

and a sol ution of benzyl R-3-phenyl-2-tri-
fl uor onet hanesul fonyl oxypr opi onat e [ Degerbeck, F., Fransson, B., Gehn, L.,

018 oy i n MeSHEHRGRe ﬁﬁchnp kg aRe 6%%3%eh&§%]méﬁur%§ﬁt®ethera

syringe. The rmqumom&mse%o SR (300 M O SO + BN 25H.5. Hid, J=11.6

ti d f

hours. - ater St sREEE e by & B2 ufkeo i et M a7
dilutéd with wal=ai 6&l2d1Hbﬁt69ddt-bd2tqiﬂa@l-b,|4ﬁ7s(dv\ﬂ=ﬂ|2 QHE.chH)] 458 (d, I311.8Ha, 1H),
combi ned Orga”'&a.'P ﬁEe1 Eﬁﬁgddd“a.lﬂoaﬂyﬁﬁumrﬁﬁa'ﬂ#' ﬁﬁg 46?%85{7‘?0'

(Na2sO4), filtered conce trat I n vacuo i ficatlon resid

t akes pl ace by al‘l)a%m (ﬂﬂréﬂa‘i’d@%ﬂhﬁﬂ)vﬁ 8@ (bss. H) 363 - §40 (M 5Hbt322(ms 1H), 3.10

g?:[r;)gggg%g%)é (dd, £21.0, 14.0 Hz, 1MP3DY (B a%), 3.03 (dd, J=3.5, 9.3 Hz, 1H), 2.90 (dd, J=9.5, 14.0
MeOH CHA [ er r ] ;Ha dtbddP7cri-him.Fiab iy (d: 451-948 1 1.384br 2H). dl-%’e‘n"e‘?7 (m, 4H),
resulting in thﬁO‘E(d:I@.-EGBHz,&ﬂ-l)an oil (0.013 g, 25 %: [err]H NWR (250 MHz,
CDCl[err]) [err] 7.40 - 7.00 (m 25H), 5.15 (d, J=1 1.6 Hz, 1 H), 5.09 (d,
J=11.6 Hz, 1 H, 4.89 (d, J=1 1.8 Hz, 1 H), 4.86 (d, J=3.2 Hz, 1 H), 4.77

(d, J=11,6 Hz, 1H), 4.69 (d, J=12.0 Hz, oNa4. 57 (d, J=12.0 Hz, 1H), 4.56
(d, J=11.8 Hz, 1H), 4.35 (q, J=6.5 Hz, 1 H), 4.28&{dd, J=4.0, 9.5 Hz, 1
H. 4.11 (d, J=7.6 Hz, 1H), 4.02 - 3.88 79 d,_J=7.3, 11.9 Hz,
1R, 360 (br s. 1H) . 3.638- 3—40-%m 5H) 3 2 (dd, J=4.0,
14.0 Hz, 309(br s, 1H), 3.03 (dd,P=3. 93Hz 1 H, 2.90 (dd,
J=9. 5, 4 H@l . 1.97 - 1.84 (m 2H), MO784(d, J}¥1.9 Hz, 1 H), 1.59
(br s, 2H), 1.07 (m 4H), 1.01 (d, J=6. [err]

OH
HoOH

B1.1

1,4-Dioxane/water (2.0 mi of a 4:1 mixture) is added to the protected carbohydrate 8 {0.03
g, 0.032 mmol) and Pd/C (0.03 g, Pd content 10 %), followed by glacial acetic acid (0.1 ml).
The flask is evacuated and flushed with argon several times. This procedure is repeated
with hydrogen. The mixture is hydrogenated under a slightly elevated pressure of hydrogen
with vigorous stirring until a test by thin-layer chromatography (silica gel plates n-BuOH:
H.O:acetone:glacial acetic acid: NH,OH 70:60:50:18:1.5) indicates absence of the precur-
sor and of the intermediates (about 3.5 hours). The black suspension is filtered twice
through a cellulose filter (pore size 45 um), and the filirate is concentrated in vacuo. The

residue is taken up in water and the solution is passed through an ion exchanger column
(Dowex 50, Na* form, column diameter 0.9 cm, length 3.5 cm), washing with deionized
water. The filtrate is concentrated and purified by reverse phase chromatography (RP18
silica gel, column diameter 1.4 cm, length 7.0 cm, gradient elution: 40 % MeOH/H,O
through 45 % MeOH/H20 to 50 % MeOH/H;0), resuiting in the target molecule B1.1 (0.015
g, 78 %) as a colourless solid.
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1 ,4-Dioxane/water (2.0 ml of a 4:1 mxture) |Is added to the protected
carbohydrate 8 (0.03 g, 0.032 mml) and Pd/C (0.03 g, Pd content 10 %,
foll owed by glacial acetic acid (0.1 m). The flask is evacuated and
flushed with argon several tinmes. This procedure is repeated w th hydrogen.
T_He mxture is Wﬂ% ated under a slightly elevated pressur gcqfephefghsgen
with vigorous stirring until a test by thin-layer chromatography (silica
gel plates n-BuOH H20: acetone: glacial acetic acid: NH4CH 70: 60: 50: 18:1.5)
i ndi cat es absence of the precur- sor and of 48 internedi ates (about 3.5
hours). The bl ack suspension is filtered twice through a cellulose filter
(pore size 45 pm), and the filtrate is concentrated in vacuo. The residue

i s taken up in Exsreple®2cPteparation oft compound NesBt# t hr ough an i on exchanger
col um (Dowex 50, Na+ form columm dianeter 0.9 cm length 3.5 cm, washing
Wi th deionized water. The filtrate is concentrated and purified by reverse
phase chromat ography (RP18 silica gel, colum gbomaeter 1.4 cm length 7.0
cm gradient elution: 40 % MeOH H err] O through 45 % MaOH H20 to 50 % '

MeOH H err]O, resulting in the target nol epetg > 0l , A3 9 as a
col ourl ess’ sol i d. .~ WO 9B1.04569-> H - OM

PCT/ EP96/ 02785 46 - Exanpl e
B2: Preparation of compound No. Bl.2 Hc’[‘é"t‘r] he aromatic
conpound Bl1.1 (0.152 g, 0.256 mml) and 5 % Rh/Al[e & ] (0.2 g) are
taken up in Herr]O (5.5 n), dioxane (3.5 m) and ageri OHd (1.0 m).

Air is replaced by multiple evacua- tion, firstly byga®Hgon and then by
hydrogen. The bl ack suspension is hydrogenated under a
. B1.2

The aromatic compound B1.1 (0.152 g, 0.256 mmol) and 5 % Rh/AlOs (0.2 g) are taken up
in H2O (5.5 ml), dioxane (3.5 mi) and acetic acid (1.0 ml). Air is repiaced by multiple evacua-
tion, firstly by argon and then by hydrogen. The black suspension is hydrogenated under a
slightly elevated pressure of hydrogen with vigorous stirring for 2 days and then filtered .
through a cellulose filter {pore size 45 um). The clear, colouriess solution is concentrated in -
vacuo, and the residue is taken up in water and concentrated several times in order to
remove excess acetic acid. A solution of the crude product in water is filtered through a
Dowex 50 ion exchanger column (Na” form, length: 9 cm, diameter: 1.3 cm), and the column
is washed with water. The filtrate is concentrated in vacuo, and the residue (0.16 g) is puri-
fied by gel filtration on Bio-Gel P2 {particle size 65 um, column diameter 2.5 cm, length 100
cm, eluent: water, flow rate 0.55 mi/min, detection at 215 nm) and subsequent reverse
phase chromatography (Merck RP18 silica gel, elution: 556 % MeOH/H;0), resutlting in the
target molecule B1.2 (0.11 g, 73 %) as a fluffy white solid (after lyophilization). 'H NMR (500
MHz, D20) 8 4.93 (d, J=3.8 Hz, 1H), 4.58 (g, J=6.4 Hz, 1H), 4.43 (d, J=7.5 Hz, 1H), 3.91
(dd, J=3.5, 9.0 Hz, 1H), 3.88 - 3.83 (m, 2H), 3.75 (d, J=3.3 Hz, 1H), 3.73 - 3.64 {m, 4H),
3.57 - 3.53 (m, 1H), 3.49 (dd, J=7.3, 9.0 Hz, 1H), 3.50 - 3.43 (m, 1H), 3.33 (dd, J=3.2,9.2
Hz, 1H), 2.10 - 1.99 (m, 2H), 1.73 (br d, J=12.0 Hz, 1H), 1.69 - 1.44 (m, 8H), 1.29 - 1.07 (m,
7H), 1.14 (d, J=6.5 Hz, 3H), 0.96 - 0.80 (m, 2H); MS (FAB, THG) 623 (M+Na), 601 (M+H).



slightly el evated pressure of hydrogen with vigorous stirring for 2 days
ahd then filtered through a cellulose filter (pore size 45 pm. The clear,
colourless solution is concentrated in vacuo, and the residue is taken up
in water and concentrated several times in order to renove excess acetic
acid. A soluti e crude product in water is filtered t Y6/ 7880 Ve X
50 ion exchandgﬁﬁﬁyéﬁkl(hb[err] form length: 9 cm dianete??ql.3 cm, and
the colum is washed with water. The filtrate is concentrated in vacuo, and
the residue (0.16 g) is puri- fied by gel fi-lgzrati on on Bio-Gel P2
(particle size 65 pm columm dianmeter 2.5 cm length 100 cm eluent: water,
flowrate 0.55 mM/mn, detection at 215 nn) and subsequent reverse phase
chr omat ogr aphy Ehknak RRPPipatdtb 8f Ssthpouptitio. 8833 55 % MeOH Herr] 0,
resulting in the target nolecule B1.2 (0.11 g, 73 %9 as a fluffy white
solid-(after lyophilization). 'H NVR (500 MHz, D20) [err] 4.93 (d, J=3.8
Hz, 1 H, 4.58 (q, J=6.4¢klz, 1 H, 4.43 (d, J=7.5 Hz, 1H), 3.91 (dd, J=3.5,
9.0 Hz, 1 H, 3.88 - 3.83 (m 2H), 3.75 (d, J=3.3 Hz, 1 H, 3.73 - 3.64 (m
4H), 3.57 - 3.53 (m 1H),%®. 49 (dd, J=7.3, 9.0 Hz, 1H), 3.50 - 3.43 (m
1H), 3.33 (dd, J=3.2, 9.2 1H), 2.10- 1.99 (#P2eBr 1.73 (brd, J=12.0
Hz, 1 H), 1.69 81.44 (m ~01. - 107 (m 7H) -‘4§§L J=6.5 Hz; 3H)
OH

0.96 - 0.80 (m 2H): MHe ' 623 (MkNa) , P WO
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B3: Preparation of conpound No. Bl.3 Ph '

HO OBn a) [err] A suspension consisting of the benzylidene
acetal 9 (0.5 ¢ e , : ' n 51:91{]61 s g,
14.3 mml ), act f‘vséf‘%gs rr%ﬁ'%’gglog‘r?‘%g ?g%‘gﬂ%%%?‘%ﬁg' 3’?? eﬁ ahy&%@lﬁ ﬁr an
(30 ) is cool sty cyEnoberpliydiide €0.9 9. 4.8 miel): activated Manelecularsiayes 6.0 ghand dry
mx- tureis ' | o ik t |kl _of
"G gas i dry’ oyt o i i£estiedNs b8 aludr dindondnaicor’, She Bl ot H
the pH is kept Wireisagipsigddad by savtions addiiemols satyrated sphitionefiHGigRs toiny detinl
ﬁ] ter 10 hour ﬁ , ethet. the Sﬁpﬁﬁs?blgﬂ sggue at%vd\laﬁmt, - pHIk ué;st%m b paéuéﬁflan édt%%gnbb the
e organi c phasg is par at ed, .o an agueous ase i s _extracte
twice with et h?‘?'e?éle';‘g*ts@['{' Affer 40 bpurs; ?Pé‘f satpated; Pﬁ%ﬁaﬂéﬁa?ﬁ'@'%ﬁ%%d
are dried (Na[ e(30]rjTheofganic’phate isssbparated off, and the aqueous phase is extracted twice with
ethyl acetate (70 mi each time). The combined organic phases are dried (Na;SO,), filtered
and concentrated in vacuo, reslilting in 1.3 g of the crude product. Purification takes place
by flash chromatography on silica gel (CHCls/isopropanol 19:1), resulting in the required 6-
benzy! ether 10 (0.3 g, 60 %) and a somewhat less polar byproduct (0.045 g): 'H NMR (250
MHz, CDOCls) § 7.47 - 7.33 (m, 5H), 4.64 (s, 2H), 4.37 (d, J=9.3 Hz, 1H), 4.13 (br d, J=3.0

Hz, 1H), 3.89 - 3.69 (m, 4H), 3.64 (dd, J=3.1, 9.0 Hz, 1H), 2.89 - 2.70 (m, 2H), 1.38 {t, J=7.3

Hz, 3H).
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Pyridine (0.45 ml, 5.56 mmol) and benzoyl chloride (0.49 ml, 4.22 mmol) are added to a
solution of the triol 10 (0.296 g, 0.941 mmol) in CH,Cl. (3.0 ml) at 0°C. The reaction mixture
is stirred at 0°C for 3.5 hours and then 1 M aqueous KH.PO; solution is added, and the
mixture is extracted three times with CH.Cl.. The combined organic phases are washed



and concentrated in vacuo, resulting in 1.3 g of the crude product.
Purification takes place by flash chronatography on silica gel '
(CHC [err]/isopropanol 19:1), resulting in the required 6- benzyl ether 10
(0.3 g, 60 %9 and a sonewhat | ess polar byproduct (0.045 g): [err]H NWR
(250 MHz, CDGgicksmaidee8 7-47 - 7.33 (m 5H), 4.64 (s, 2H), 4%&#‘%‘,’}?‘9

Hz, 1 H, 4.13 (br d, J=3.0 Hz, 1H), 3.89 - 3.69 (m 4H), =3.1,
9.0 Hz, 1. H, 2.89 - 2.70 (m .2H), 1.38 (t, J=7.3 Hz, 3H [err]
Pyridine (0.45 m, 5.56 nmmol) and. benzoyl chiqwd de (0. 49 rri 4.22 mol ) are
added to a  sol utlon of the triol 10 (0.296 g, 0.941 nmol) in CHd [err]
(3.0 M) at O[err]C The reaction mxture - is stirred at Oferr]C for 3.5

hour's and then aitcaes (Wﬁﬁ&f&'%ﬁ_ﬁ@oﬂcﬁ P8 B vaBls) résnﬁinﬂ if.8 6% Erulds

extracted three t| nes e Cco an| C ases -are
washed pwgiugty Porifisgtion by flash chromatography on silica gel ( exane/ethyl acetate 4:1) gives
PCT/ EP96/ 02785 oy 1 h
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resul ti ng in 1.dd.g=3/5 Kz, @tk 8.0 dokkTé Hz, )i 7.8% (4, J=h5 by, 3H)a& 68 Ehigriadiphy
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(d, J=3.3 Hz,
H), 4.88 (d, J—=3-5(3"zlv-|§)1l—|),460(d J=1 1.9 Hz, 1 H), 4.49 (d, J=1
1.9 Hz, 1 H), 4.23 (t, J=6.3 Hz, 1H), 3.84 - 3.64 (m 2H), 3.02 - 2.80 (m
2H), 1.38 (t, J=7.5 Hz, 3H). _ 0B
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Dry CH:Cl. (8.0 ml) is added to a mixture of the thioglycoside 11 (0.377 g, 0.60 mmol), the
glycosyl acceptor 2 (0.32 g, 0.60 mmo) (EP 671,409) and activated 4A molecular sieves
(2.5 g) under an argon atmosphere. A suspension of DMTST (0.39 g, 1.51 mmol) and acti-
vated 4A molecular sieves (0.8 g) in dry CH:Cl, (6.0 ml) is prepared in a second round-
bottom flask. Both suspensions are stirred at room temperature for 3.5 hours. Then 3 por-
tions of 1 ml of the DMTST suspension are added over a course of one hour to the glycosyl
donor/acceptor mixture. The yellowish reaction mixture is stired at room temperature for a
further 1.5 hours and then filtered through Hyflo Super Cel®, washing with CHCl,. The fil-
trate is extracted by shaking with aqueous NaHCOj; solution and then with water. The
aqueous phases are reextracted with CH.Cl,, and the combined organic phases are dried
(Na2S0,), filtered and concentrated in vacuo, resulting in 0.67 g of the crude product. Puri-
fication takes place by flash chromatography twice on silica gel (first chromatography:
toluene/ethyl acetate 14:1; second chromatography: hexane/ethyl acetate 4:1), resulting in
the product 12 (0.404 g, 61 %) as a colourless foam.



[err] Dry CH2C [err] (8.0 mM) is added to a m xture of the thioglycoside
11 (0.377 g, 0.60 nmol ), the gl ycosyl acceptor 2 (0.32 g, 0.60 mol) (EP
671, 409) and activated 4A nol ecul ar si eves (2.5 g) under an argon
atnosphere. A suspension of DMIST (0.39 g, 1.51 nmmol) and acti - vated 4A
nol ecul ar si ev%s(%l%gg) indry CH2A [err] (5.0 M) is preparﬂ,& 7§5,econd
round- bottom flask. Both suspensions are stirred at roomtenperature for
3.5 hours. Then 3 por- tions of 1 mM of the DMIST suspension are added
over a course of one hour to the glycosyl .dgnor/acceptor m xture. The
yel |l owi sh reaction mxture is stirred at roomtenperature for a further
1.5 hours and then filtered through Hyflo Super Cel[err], washing with
CH2Cl 2. The fil - trate is extracted by shaging with aqueous NaHCO err]
solution and then with water. The a S ases are reextracted with
CH2d [‘err], and the conbi ned organic p %@s (Na2S™4), filtered
and concentrated in vacuo, t&esatti™y insKk67 g ol the crude product. Puri-
fication takes g)l ace by flash chromatograf® tw ¢e on silica gel (first

chr omat ogr aphy: t ol uenel et hyl acetate 14: gecaond chr omat ogr aphy:
hexane/ et hyl acetate 4:1), resulting in t Yokt 12 (0.404 g, 61 %9 as

a col ourl ess foam WO 97/ 01569  gno 98"
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oH [err] A sol ution of the tribenzoate 12 (3.42 g, 3.12 mml) and

sodi um et hoxi de (0.169 g, 3.12 mmol) in nethanol (65 m) is stirred at
roomtenperature for 6 hours. The base is then neutralized by addi nggaci di ¢
| on exchanger (Asbistibyetthg Blbenzaate 12(3.42 6, Sct2mneal) iapd sediva methaxided0d8® By f | o

§gplegwog: [err] - 3 1BSnrhds) i'riddfarich (B8 3hrréd & tobih tiAF3HRnreBFe hiifts FHEadé Rdhen
neutralized by adding acidic ion exchanger (Amberlyst 15), and the suspension is filtered
through Hyflo Super Cel®. The filtrate is concentrated in vacuo, and the remaining yellow oil
(3.35 g) is purified by flash chromatography on silica gel (CH2Clo/MeOH, 19:1), resulting in
the triol 13 (2.15 g, 88 %) as a colourless foam: 'H NMR (500 MHz, CDCls) 8 7.41 - 7.24 (m,
20H), 4.99 (d, J=3.6 Hz, 1H), 4.95 (d, J=11.2 Hz, 1H), 4.83'(d, J=11.2 Hz, 1H), 4.77 (d,
J=11.3 Hz, 1H), 4.69 {d, J=11.3 Hz, 1H), 4.68 (d, J=11.5 Hz, 1H), 4.61 (d, J=11.5 Hz, 1H),
4.53 (s, 2H), 4.34 (d, J=7.0 Hz, 1H), 4.33 (m, 1H}, 4.04 (dd, J=3.7, 10.1 Hz, 1H), 4.02 (m,
1H), 3.97 (dd, J=2.9, 10.0 Hz, 1H), 3.81 - 3.77 (m, 1H), 3.77 (dd, J=6.0, 8.4 Hz, 1H), 3.70
(dd, J=5.0, 9.6 Hz, 1H), 3.65 (d, J=2.0 Hz, 1H), 3.63 - 3.54 (m, 4H), 2.95 (br s, 1H), 2.60 (br
d, J=2.0 Hz, 2H), 2.07 {m, 1H), 2.01 (m, 1H), 1.69 (m, 2H), 1.45 - 1.30 (m, 2H), 1.29 - 1.18
(m, 2H), 1.10 (d, J=6.5 Hz, 3H); M8 (FAB, THG) 783 (M-H), 693 (M-PhCi).

COO0Bn
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A mixture of the triol 13 (0.515 g, 0.656 mmol) and di-n-butyitin oxide (0.245 g, 0.984 mmof)
in dry methanol (15 ml) is heated under refiux in a nitrogen atmosphere for 2 hours. The
clear solution is concentrated in vacuo and taken up in benzene and concentrated three



(3.35 g) is purified by flash chromatography on silica gel

(EH2Cl [err]/MeOH, 19:1), resulting in the triol 13 (2.15 g, 88 % as a
col ourl ess foam HNI\/R(500 MHz, CDCl[err]) [err] 7.41 - 7.24 (m 20H),
4,99 (d, J=3.6 Hz, 1H), 4.95 (d, J=11.2 Hz, 1H), 4.83 (d, J=11.2 Hz, 1H),
4777 (d, J113Hz 1H), 4.69 (d, J=11.3 Hz, 1H), 4.68 (d, J=11.5 Hz. 1H),
4.61 (d, J=11. VO "4 53 (s, 2H),434(d J=7.0 Hz, 1 HCTERPOGRTS,
H, 4.04 (dd, J=3.7, 10.1 Hz, 1 H), 4.02 (m 1 H, 397(dd J=2.9, 10.0
Hz1H),3.81-3.77(m1H),377(de Q, 9.4 Hz,. 1 H, 3.70 (dd,

=5.0, 9.6 Hz, 1H),3.65(d,J20Hz 1 H, 3.63 - 3.54 (m 4H), 2.95 (br

1H),2.60(brd J=2.0 He, 2.07 (m 1H), 2.01 (m 1H), 1.69 (m

J=

s,

e iy s b %E%rgo% 1s8s 1Bl restod s i dridbr Ry ol angfhon,
tri IOl) 13 (0d515dg/,C$F@ﬁ6d unddrhlghwdctmm at-300tQ, 0.5 g. 3:39 nhmo()(is aitisd gndér.adatgon
mo in dr r

at nosphere fo¥ %o%ﬁg ‘Fﬁg"’m%‘i*’i &F‘S{Ro%g’l%s once %Ad% <'1'H'J|°Fr'1°€acu ‘ and -
taken up i n benfHhezidod-tifuormathaneevifonyloxypropionate A1 (M@ @&2&1@60) in dry 1,2-di-

PCT/ EP96/ 02795 S
Y order te remMethoxyethane (8,0 ml). The reaction mixture is sfired a ) tempert EQ?/ for 6 hblrdt

e resi ue IS dri e acuum ahd

then dry CsF (é&nd mndrM@nungH(Hza@umwt@n (60 of)de cht@d Ghsntyrmrs wtrmtsd)hre%
added under an gmgeWith %wpa‘d&ﬁé Gnd it SambibdOrgahic/phaeds SieVRished et it Equedusd

m ) and a solution of be

R-3-azi do-2-tri MU@Q@#@W@M?@W NaGlsobtion, skied (Na2S0y), filtered ang cpgeentiated in
dry 1,2-di- nevaén@ym@ame&&u&(ﬁs) )|sT$Lﬁ|f‘é@BFﬂééh%hfﬂﬁﬁtbﬁr@pﬂy%n%ﬁg{)féﬂeﬁﬁon of

room tenperature f or hour ueous err e sol ution
(60 M) is adde&l‘e!’rﬂ%“q‘ﬁ"%'ﬂ yen Péeﬂym%?éd Fﬁﬂé&“‘mﬂ 'ﬁ°o'[é1'
and the conbi nedgay,gasulthgivthecaher 18 (0\388'6,5 %) & a volbutiess|ivam.shd thiapiethssr1s

concentrated i nCorabs bhad h MG Eob R ML 7 s o B 538 o gt 7 v

chromat ogr aphy 4R),%.16 @2s-aals M£!1H), 298 @f J=10.9 Hz, 1H), 4.95 (d, J=3.1 Hz, 1H), 4.82 (d,
J=10.8 Hz, 1H), 4.76 (d, J=11.1 Hz, 1H), 4.72 - 4.66 (m, 2H), 4.62 (d, J=11.0 Hz, 1H), 4.57
(dd, J=3.2, 6.0 Hz, 1H), 4.53 (d, J=11.3 Hz, 1H), 4.50 (d, J=11.3 Hz, 1H), 4.39 (q, J=6.2 Hz,
1H), 4.31 (d, J=7.4 Hz, 1H), 4.04 (br s, 1H), 4.02 (dd, J=3.0, 8.5 Hz, 1H), 3.99 (dd, J=2.4,
9.5 Hz, 1H), 3.82 (ddd, J=1.9, 7.3, 8.9 Hz, 1H), 3.77 (dd, J=6.0, 9.2 Hz, 1H), 3.78 - 3.74 (m,
1H), 3.70 - 3.65 (m, 2H), 3.63 (dd, J=3.0, 12.3 Hz, 1H), 3.58 (ddd, J=4.2, 8.0, 9.5 Hz, 1H),
3.53 (dd, J=6.0, 12.5 Hz, 1H), 3.55 - 3.51 (m, 1H), 3.44 (dd, J=3.1, 9.0 Hz, 1H), 2.90 (dd,
J=1.2, 1.8 Hz, 1 OH), 2.86 (d, 2.0 Hz, 1 OH), 2.09 - 1.96 (m, 2H), 1.68 (m, 2H), 1.44 - 1.18
(m, 4H), 1.11 (d, J=6.3 Hz, 3H); MS (FAB, THG) 1010 (M+Na), 984 (M+Na+2H-N,), 962
(M+3H-N,).
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Pt/BaS0O, (0.35 g, Pt content: 5 %) is added to a solution of the azide 14 (0.11 g,
0.111 mmol) in ethyl acetate (12 mi). The flask is evacuated and flushed with argon several



the product with toluene/ethyl acetate 4:1, then elution of the precursor
w*th CH2Cl [err]/MeOH 19:1), resulting in the ether 14 (0.488 g, 75 %9 as a
col ourl ess foam and the precursor 13 (0.075 g, 15 %. 14: 'H NWR (500 MHz,
CDCl[err]) [err] 7.40 - 7.22 (m 25H), 5.25 (d, J=1 1.7 Hz, 1H), 5.16 (d,
J=11.8 Hz, 1H) wdlettaséged, J=10.9 Hz, 1H), 4.95 (d, J=3.1 Hz, 1pdrErbeizrséd,
.8 He 1 H, 4.76 (d, J111Hz, 1 H, 472 - 4.66 (m 2H), 4.62 (d,
1 , 4.57 (dd, J=3.2, 6.0 Hz, 1 H, 4.53 (d, J=1 1.3 Hz, 1
(d, J=11.3 Hz, 1 H), 4.39 (q, J=6.2%%7, 1 H), 4.31 (d, J=7.4 Hz,
4 (br s, 1 H, 4.02 (dd, J=3.0, 9.5 Hz, 1 H), 3.99 (dd, J=2.4,

Hy, 3.82 (ddd, J=1.9, 7.3, 8.9 Hz, 1 H, 3.77 (dd, J=6.0, 9.2 Hz,
8

- 3. Tirheg.rit is thierHjush&d With hydBogeh, 4nd the Mjixturd. i$ Bydroghnatbd3inGer altosphieric

o 33.525 00 b gk, T g oy s i

1 OH), 2.86 s(od ,is filtefed-through @iepliuicsedilier (po@asizend5 R, and treditrate is 2efcentrated in

( %/I+&l2+2l(—l-mN2)4l_l) 9(‘{5"‘” W%Tisf]q?? GLLEL wﬁfiey%ﬂ'géfch%%gé%ﬁg é%ga%e' (G

content: 5 9% i Me@j-dmiﬂ. cesalting hat anbnin dife rebygiresizindine 18 (Q.055819, 5, %)X hut also tvedleys
i n ethyl acetat nd 1 Sk L . |

sever al %ol&%ﬁrgw%&r&@(ﬁﬂ&%, 58 ’%3 %Néaﬁl‘ﬁﬂlteel% i€ Uﬁjstgll:lél §R& fl udbd pmﬂécﬂﬁely for
PCT/ EP96/ 02785 further expetiments. . -51- tines.
It is then flushed with hydrogen, and the m xture is hydrogenated under
atnmospheric pressure with vigorous stirring. The hydrogenation is st opped ~
after 2.5 hours, the suspen- is filtered through a c@%ul ose filter

(pore size 45 pn) and Lhe ﬁlt ate igygconcentrated in v 0. The' resi due
(0.115 g) is purifigedsby \flrra on—si | i ca dely 7 oo
(CHerr]d[err]/ MOH 1901), re éq% ¢ amine 16

(0.055 g, 51 % gpbut also the |ed® 9ol ar| precursor 14 (o.042 g,
amne 16 is unstable and Is used i eLy for further experi

(i) Preparation of the benzamide intermediate 17: diisopropylethylamine (3.5 ml, 0.02 mmol)
and benzotriazof-1-yloxytripyrrolidinophosphonium hexafiuorophosphate (PyBOP) (0.012 g,
0.0271 mmol) are added at 0°C 1o a solution of the B-amino acid derivative 16 (0.013 g,
0.0135 mmol) and benzoic acid (0.0033 g, 0.027 mmol) in dry THF (0.5 ml). The reaction
mixture is stirred for 45 minutes, after which saturated aqueous NaH(:Oa solution is added.
The mixiure is extracted three times with CH.Cl,, and the combined organic phases are
washed first with 1 M aqueous KH.PO, solution (pH 1-2, adjusted with 1 M aqueous HCI)
and then with aqueous NaHCO; solufion, dried (Na:S0O,), filtered and concentrated in
vacuo. The residue is purified by column chromatography on silica gel (gradient elution:

35 % ethyl acetateftoluene to 40 % ethyl acetate/toluene), resulting in the benzamide 17
(0.0098 g, 68 %).

(i) Deprotection of 17: dioxane (1.5 mi), water (0.7 mi) and glaciai acetic acid (0.1 ml) are
added to a mixture of Pd{OH),/C (Peariman catalyst, Pd content 20%, 0.011 g} and the
benzyl ether 17 (0.00§7g, 0.0091 mmol). The flask is evacuated and flushed with argon
several times. It is then flushed with hydrogen, and the black mixture is hydrogenated under
slightly elevated pressure with vigorous stirring for 14 hours. The mixture is filtered through
a cellulose filter (pore size 45 um), and the filtrate is concentrated in vacuo. The residue is



[err] (i) Preparation of the benzam de internediate 17:

di'i sopropyl ethylamne (3.5 m, 0.02 mmol) and

benzotri azol - 1-yl oxytri pyrrol i di nophosphoni um hexaf | uor ophosphat e ( PyBOP)
(0.012 g, 0.0271 nmmol) are added at O[err]C to a solution of the

[err]-am no aci kgpative 16 (0.013 g, 0.0135 mmol) and benzQigpodhd
(0.0033 g, 0.0ﬁ%ﬁ% in dry THF (0.5 m ). The reaction mxture i1s s’ﬁrred

for 45 mnutes, after which saturated aqueous NaHCO err] solution is added.
The m xture is extracted three tines with CHS{err], and the conbi ned
organi ¢ phases are washed first with 1 M aqueous KH2PO4 sol ution (pH 1-2,
adjusted with 1 M aqueous HC ) and then with agqueous NaHCO err] sol ution,

dri _e]gi_ ( glaLer r] ls%)en u;gﬂ ih %E#Qn@eﬁ\cﬁﬂmw?éﬁwdmjb@in\@wdﬁo remle @f@dsd uﬁ%tiScfaoc/:id. A
puritire y colum cnromat ogra on si|lca ge radl e el util on: 0
Bihyl | acet at of t SPHUNR oL S00ePERswin AN BBt s et ssst oot o i exiRanger
benzam’( 8e71r7T1 § O.GQQ.%l- (@owefsﬁcomaﬂrérh) colerp ; ngta&mul rﬁrﬁm €, lélchtjh g.smsflhg@im:jb}oni-
wat er . an acl.al,acetl c acl . a a m Xt Lr 0
Pd(OH) [err]/C ( liégr‘"&‘ﬂn'h?f’aﬁ"éﬁfﬁé%",°"?’d“'8%?§‘i't’%ﬁ?°“20‘@?;°“§? &fﬁ’&)‘&g%ﬁg)t'ﬁ 8"’@*1???9/ jge!
et her 17 (0. 009 FigtratiOn 60 Blo-GBitR? (parfitle sizk &S lum, solemadismatet 2:61cn; lengtinds cmy élbent: -
argon several tines. It is then flushed wi.th hydroge and t he bl ack _
mxture is hydr piefafirate, 089 '@HP{L&‘?@ %R?g? é'és BP‘gé@{fPE“W {q){e(;faéagﬁ%ghromato-
stirring for 14 disghy{MerckaRFiBilics gelj gradiiehttetution: 37 HeMedH/H,CrtooAS JoMeBIHEOD), t er
(pore size 45 Pilyiad neaigel hbiBbde b.5783756, 56 % d iy UAHE sonl b ARbehiE
PCT/ EP96/ 02785 zation). 'H NMR {500 MHz, D;0) & 7.74 (d, J=7.5 Hz, 2H), 7.57 (t, J=752Hz, 1H), 7.6&eN

aci d A Sol ut i o GfHeh RSB prdikter s 457 B et Me i £% 1€ 9B R
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cbncent r at eg in ‘\Vﬁcﬁgl ‘%\rq%?? ﬁ@g?%‘ls%gﬁésfgqﬁow)é?%fj\g%p%r(m g‘gg 315‘? 'S’é@' (%1’ Hﬁ)’

filtration on Bi3x53ed, JB.§, 88 Hz,0H), 203(@n, @H),p84 (bos,2i), t2&nbId(m.24H), ti (d,

| ength 35 cm eIJég_%tHz 3)0@% (FALd 9WG§ gé@(,jp égal(wgp% detection at 230 nm
phase’c hy (Mer ck

and subsequent reverse ' omat o- g'rFa RP[err] silica gel,
gradient elution: 37 % MeOH H20 to 45 % MeOH H20),

Example B4: Preparation of compound No. B1.4

(a) Preparation of the amide intermediate 19: diisopropylcarbodiimide (20 ml, 0.129 mmol)
is added at room temperature to a solution of the amine 16 (0.032 g, 0.033 mmol), dihydro-
cinnamic acid (0.015 g, 0.1 mmol), 1-hydroxybenzotriazole {0.025 g, 0.185 mmol)} in dry
THF (1.0 mi). The reaction mixture is stirred for 30 minutes and then concentrated in vacuo.
The residue (0.09 g) is purified by flash chromatography twice on silica gel {eluent for the
first chromatography: CH.Cl/MeOH 39:1, for the second chromatography: CH,Cl./isopro-
panol 39:1), resulting in the pure amide 19 (0.031 g, 86 %). '



resulting in the target nolecule B1.3 (3.3 ng, 58 %9 as a fluffy white
sélid, (after lyophili- zation). [err]H NVR (500 MHz, D20) 8 7.74 (d,
J=7.5 Hz, 2H), 7.57 (t, J=7.2 Hz, 1H), 7.48 (t, J=7.6 Hz, 2H), 4.92 (d,
J=4.0 Hz, 1H), 4.57 (q, J=6.7 Hz, 1H), 4.44 (d, J=7.8 Hz, 1H), 4.17 (dd,
J=3.9, 8.1 Hz v%o%?{msé 94 (d, J=3.0 Hz, 1 H), 3.86 (d, J=3.5 3.84
(t, J=4.0 74 (d, J=3.5 Hz, 1 H, 3.75 - 3.65 (m 8% -
3.52 (m 3H), 3.49 - 3.44 (m 1 H), 345(dd J=3.5, 9.3 Hz, 1H) 2.03 (m
2H), 1.64 (br s, 2H, 1.26 - 1.13 (m 4H), 1s3l1 (d, J=6.5 Hz, 3H); M
(FAB, THG 660 (Nera), 638 (M+H). Exanpl e B4: Preparation of conpound
No. Bl.4 . [err] (a) Preparation of the am de internediate 19:

o SO0 b o b Bl 5 19: e S ey (1R S5l 808 Ao i
gcr: I d (‘_(I)_ ng 1(5 196 addeditoralnjixtufe- M)Rﬂ(@blwi?meetlrinammhlgsté Pd 6arileny 208, DRS5 ghand the Ee ]
concent rat ed | nBORASAT 8RS G.D et iy sPsiask IeSiabibhad dhHBHAE fundidoh
chromat ogr aphy severat times.dt is itieamn fiyehed withubyekoden; andtbe blatk mbtture lis ydecoepatasd byder

g‘;ﬁg Lerrl / 'VE‘ ot §ﬁgn11% elefbtel Eﬁeséﬁ‘régﬁ Qlé*ﬂ%“@*"“@%@%yﬁ"'ﬂé s, %d Huks2 rhd xR

97/ 0 1569 filtered through a cellulose filter (pore size 45 pm), and the filtrate is concentrated in vacuo.
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bepr ot ect  on of THbesklus s mixed with tolyane (sbout 2 m) ang concerrated sevérdiries in ol 1o
acid (0.5 nl) aramovagucassiagetic anidt A seutign abtheQrydaproduat(Q-02%-g)|ima fittle mater jssthen”
Pd content 20% stgé %g&)agrga?flfﬁ Eﬁchghﬁélz&lunﬁnt (BBWves 8o, (b %ﬂn aoxumn%tm om,

The flask is ev cuate argon several tiInes. t hen '
flushed with hyleng®heb crah washing with driopized water iT8e filiiateds éﬁ%ﬁe@tlafeﬁ efb\facuca and the

slightly el evat agidub 562 §Fis plrifbachyreestse\bhdie Chidfatdgraphly i(MetckR RF18ilidBgd1our S .

The mxture is column diameter 1.2 cm, length 6 cm, eluent: 60 % MeOH/H,0) and subsequent ge! filtra-
tion on Bio-Gel P2 (particle size 65 pum, column diameter 2.5 cm, length 35 cm, water, flow
rate 0.5 mi/min, detection at 215 nm), resulting in the target molecule B1.4 {0.014 g, 74 %)
as a fluffy colouriess solid (after lyophilization). 'H NMR (500 MHz, D;0) § 7.32 (m, 2H),
7.24 (m, 8H), 4.93 (d, J=4,1 Hz, 1H), 457 (q, J=6.7 Hz, 1H), 4.40 (d, J=8.0 Hz, 1H), 3.9 -
3.84 (m, 3H), 3.75 - 3.66 (m, 5H), 3.63 (dd, J=3.8, 14.0 Hz, 1H), 3.63 (br dd, J=4.5, 7.5 Hz,
1H), 3.49 (dd, J=7.9, 9.6 Hz, 1H), 3.50 - 3.44 (m, 1H), 3.23 (dd, J=7.8, 14.0 Hz, 1H), 3.15
{dd, J=3.2, 9.8 Hz, 1H), 2.88 (brt, J=7.3 Hz, 2H), 2.58 - 2.45 (m, 2H), 2.08 (m, 1H), 2.03 {m,
1H), 1.67 (br s, 2H), 1.30 - 1.15 (m, 4H), 1.13 (d, J=6.6 Hz, 3H); MS (FAB) 666 (M+H), 643
{M+H-Na).

Example B5: Preparation of compound No. B1.5
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filtered through a cellulose filter (pore size 45 pm, and the filtrate is
céncentrated in vacuo. The residue is mxed with toluene (about 2 nl) and
concentrated several tines in order to renpbve excess acetic acid. A

solution of the crude product (0.021 g) inalittle water is then passed

t hrough an ion apger colum (Dowex 50, Na[err] form col | r
0.9 cm Iengtﬂ'%’."h , washing with deionized water. The fﬂ%ﬁ?@?@ﬁﬁgf
concentrated in vacuo, and the residue (0.02 g) is purified by reverse
phase chromat ography (Merck RP18 silica gel, -sgol um dianeter 1.2 cm

length 6 cm eluent: 60 % MeOH H20) and subsequent gel filtra- tion on
Bio-CGel P2 (particle size 65 pm colum dianeter 2.5 cm length 35 cm

ol ecul e BT 4 ( o2 pParétbffbfine Sfickipadido 3> aliShropEftioditrth 1B /1 6o¥hAich
|4 yo gm g i zat .402) is pdded WithatiRings0 coam-tempepaiiredo a salutigmef tixg-gmine 162&0?%; 3H),

3 9>.% 2 (m F@%ﬂmWS&%é‘gy?'a’di’gﬁﬁm? d%ﬁ""ﬂ“""ﬁ*‘"&"&‘%“ﬁﬁ“%‘fgﬂ‘g
3.53 (br dd, J=40®207, 618 mmol) ipf miguwfewmﬁewgi)agdﬁwozlm Attey 4hp

3.44 (m 1H), 3fu§x$er(mh (dimZmﬁfonﬁémf&ergxz ﬂat)@add%d lénd thélfhixtute & stirred tc? ahﬁrthel
2.88 (br t, J=7/ 2H)

T)HS 1.67 (br s, 132'1'4)U'S f\ftsbfhﬂ velatiis congtitupnys ('"f'"f@gzai\’":ﬁ“&e Bé%d's‘ﬂ!gg off %Bé)e(' rhgﬂé)
666 (MrH), 643 d¥lnmmNAR res.dueliu 897} is pafifiedByctsh ahiomatogfaphy o ellicaigdigCHEL 5
|[3g|-/r ]EP9 6/ 02785 VﬁegH 2%]1? resulting in the amide 21 (0.02 g, 71 %). -54.- (a)
Preparation of t(b Daﬁrottemmmmdmfeqzmﬁl) Waite? ¢RO afl)dndaideiatl atetic deid (0.8 ni) are
the am ne L6 (0. bz Mt 3} P Teasian seblo Shfirt fosf S04 dharil s
0.079 mmol ), 1- Fbﬁiﬁ:ﬁmﬂmm ©0.086:3,10.634 mnol) Oite f@sk 13.elrdéliatsticend flushett with<drgoresevk-
(et hy ! 1 or mam BL %0 1 8 el Bl 4 oy aci bl it ggpepeg ungera
further slightly elevated pressure of hydrogen with vigorous stirring for 18 hours. The mixture is
filtered through a csllulose filter {pore size 45 um), and the filirate is concentrated in vacuo.
The residue is mixed with toluene (about 2 ml) and concentrated several times in order to
remove excess acetic acid. A solution of the crude product (0.022 g) in a little water is then
passed through an ion exchanger column (Dowex 50, Na* form, column diameter 0.9 cm,
length 3.5 cm), washing with deionized water. The filtrate is concentrated in vacuo, and the
residue (0.02 g) is purified by gel filtration on Bic-Gel P2 (particle size 65 um, column dia-
meter 2.5 cm, length 35 cm, water, flow rate 0.5 ml/min, detection at 215 nm) and subse-
quent reverse phase chromatography {(Merck RP18 silica gel, column diameter 1.2 cm,
length 6 cm, eluent: MeOH/H,0 1:4), resulting in the target molecule B1.5 (0.015 g, 70 %)
as a fluffy colouriess solid (after lyophilization). 'H NMR (500 MHz, D;0) § 4.93 (d, J=3.9
Hz, 1H), 4.58 (q, J=6.7 Hz, 1H), 4.47 (d, J=7.5 Hz, 1H), 4.04 (dd, J=3.8, 7.3 Hz, 1H), 3.92
(d, J=3.2 Hz, 1H), 3.86 (dd, J=3.4, 10.2 Hz, 1H), 3.75 (d, J=3.5 Hz, 1H), 3.74 - 3.65 (m, 4H),
3.62 (dd, J=3.9, 14.0 Hz, 1H), 3.59 - 3.51 (m, 2H), 3.55 (t, J=6.3 Hz, 2H), 3.50 - 3.44 (m,
1H), 3.43 (dd, J=3.5, 9.8 Hz, 1H), 3.38 (dd, J=7.5, 14.0 Hz, 1H), 2.27 (, J=7.4 Hz, 2H), 2.11
- 2.00 (m, 2H), 1.77 {p, J=7.1 Hz, 2H), 1.65 (br s, 2H), 1.29 - 1,13 (m, 4H), 1.15 (d, J=6.8
Hz, 3H). MS (FAB) 643 (M+H-Na}, 620 (M+H), 538 (M+2H-Na).



13 hours. After the volatile constituents (including DVW) have been
distilled of f under high vacuum the residue (0.09 g) is purified by
flash chronat ography on silica gel (CH2Cl[err]/ MeOH 29:1), resulting in
the am de 21 (0.02 g, 71 9%. (b) Deprotection of 21: dioxane (2.0 m),
water (1.0 ni)_and acial acetic acid (0.5 m) are added to a m xture of
Pd(CH)[err]/C W&Wﬁn catalyst, Pd content 20% 0.04 Q) an FTHEISL zyl
ether 21 (0.036 g, 0.034 nmol). The flask is evacuated and flushed wth
argon seve- rat tinmes. It is then flushed.ggth hydrogen, and the bl ack

m xture is hydrogenated under a "~ slightly elevated pressure of hydrogen
with vigorous stirring for 18 hours. The m xture is filtered through a

cellulose filte S trate is concentrated in
vacuo. The re?%é‘é'ﬁg’sérrééae%ﬁ%pﬁm@?gﬁlgg(%fb%ut 2 m) and concentrated

severdl tinmes in order to renove excess acetic acid. A solution of the
crude product (0.022 g) inalittle water is then pegé_pd t hrough an ion
exchanger colum ( x 50, Na[err] form colum dia 0.9 cm | engt h
3.5 cm, washing th dei zed water. The filtrate 4 _concenPlated in
vacuo, and the ) . ' uri H-ed—lsy gell fiPTLA i
P2 (particle si ool u meter 2.5 CnNH] en
flowrate 0.5 m Pni g&ectlo at 215 nm and subse- Hgu
chr omat ogr aphy (I\/brck RPIS sili{ca gel, columm dianeter 1.2 c _
cm eluent: MeOH H err] " b resultlng in the target nol au(0. 015
g, 70 %9 as a fluffy c ?;B"Solld(after | yophilizatio H NWVR®
(500 MHz, Dierr]O [errgy

revef se phase
ngth 6

@%(d J=3.9 Hz, 1 H), 459(qﬂo§§6.7 H, 1
H, 4.47 (d, J=7.5 Hz; 1 H), 4.04 (dd, J=3.8, 7.3 Hz, 1H),392 (d
J=3.2 Hz, 1 H), 386(dd1J34 10.2 Hz, 1 H), 3.75 (d, J=3gpgHz,
3.74 - 3.65 (m 4H), %2 (dd, J=3.9, 14.0 Hz, 1 H), 359-551(m2H)
3.55 (t, J=6.3 Hz, 2H), 350-344(m 1H) 343(dd J35 98Hz
1H), 3.38 (dd, J=7.5, 14. I-(21227t oH) 2,00
(m 2H), 1.77 (p-oxgaemma wa_m) (1.01mB 3 placial acetiy ac'i(oz@"“)frqsd‘(%b aixture of 5

(d =68 iz i bReédihnin oyt it b 2600 63/8f i R RzibbM3 .08,

PCT/ EP96/ 02785 0-03 mmaihnihedlagk is evagyaipdiend,Bushed With3aen gevasa! timpsglt is then flushed
with hydrogen, and the black mixture is hydrogenated under a slightly elevated pressure of

hydrogen with vigorous stirring for 16 hours. The mixture is filtered through a cellulose filter
(pore size 45 um), and the filtrate is concentrated in vacuo. The residue is purified -by-gei
filtration on Bio-Gel P2 (particle size 65 um, column diameter 2.5 cm, length 35 cm, water,
flow rate 0.55 ml/min, detection 215 nm) and subsequent reverse phase chromatography
(Merck RP18 silica gel, column diameter 1.2 cm, length 7 cm, eluent: 25 % MeOH/H:0),
resulting in the targoet molecule B1.6 (0.011 g, 70 %} as a fluify colourless solid (after lyo-
philization). ’M NMR (500 MHz, D-0) § 4.93 (d, J=3.9 Hz, 1H), 4.58 (q, J=6.7 Hz, 1H), 4.48
(d, J=7.9 Hz, 1H), 4.22 (dd, J=3.7, 8.4 Hz, 1H), 3.98 (d, J=3.1 Hz, iH), 3.86 (dd, J=3.3, 9.9
Hz, 1H), 3.75 (d, J=3.3 Hz, 1H), 3.74 - 3.65 (m, 4H), 3.61 - 3.55 (m, 2H), 3.50 (dd, J=3.0,
9.3 Hz, 1H), 3.48 (m, 1H), 3.35 (dd, J=3.7, 12.9 Hz, 1H), 3.16 {(dd, J=8.5, 13.5 Hz, 1H), 2.10
- 2.00 {m, 2H), 1.65 (m, 2H), 1.29 - 1.15 (m, 4H), 1.14 (d, J=6.5 Hz, 3H); MS (FAB, THG)
510 (M-H).



[err] Dioxane (2.0 m), water (1.0 m) and glacial acetic acid (0.5 m)
afe added to a m xture of Pd(OH)[err]/C (Pearl man catal yst, Pd content 20%
0.03 g) and the azide 14 (0.03 g, 0.03 mml). The flask is evacuated and
flushed with argon several tines. It is then flushed with hydrogen, and the
black m xture g genated under a slightly el evated pres iz

hydr ogen Wthvlaé’g’ﬁ%ﬁg stirring for 16 hours. The m xture isiﬁ@teregs
through a cellulose filter (pore size 45 pm, and the filtrate is
concentrated in vacuo. The residue is purifi-«s-by gel filtration on Bio-Cel
P2 (particle size 65 pm colum dianmeter 2.5 cm length 35 cm water, flow
rate 0.55 m/mn, detection 215 nn) and subsequent reverse phase

chr omat ogr aphy - i B7-Prepardiibh 6Fcdiffound RolgTL7di aneter 12 cm length 7 cm
eluent: 25 % Me errJO, resulting in the target nolecule B1.6 (0.01 1
g, 70 %9 as a fluffy colourless solid (after lyo- philization). [err]H NWR

(500 Mz, Dierr]O [err] 4.93 (d, J=3.9 Hz, 1 H),ody58 (g, J=6.7 Hz, 1 H),
4.48 (d, J=7.9 Hz, 1H), 4.22 (dd, J=3.7, 8.4 Hz, fﬁ) 3.99 (d, J=3.1 He,
1H. 3

1H), 3.86 (dd, J=4.3, 9.9 Hz, 1H), 3. 7Bn(gh M .74 - 3.65 (m
4H), 3.61 - 3.55 (m 2H), 3.50 (dd, J=3.0, 9.3 Hz, g R , 3.35
(dd, J=3.7, 12.9 Hz, Bijg), 3.46—<s, J=8.5, 13.5 Hz, ,02.10]- 2.00 (m
2H), 1.65 (m 2H), 1.29 -1.15 (m 4H), 1.14 (d, J=6H® ¥ 3H)| MS (FAB,
THG 510 (M H). WO 97/ 01569

PCT/ EP96/ 02785
Exanpl e B7: Preparation of conpound No. Bl.7

The amine B1.6 (0.09 g, 0.176 mmol) is dissolved in dry MeOH (1.5 ml) and CH.Cl. (1.8 ml)
and activated 3A molecular sieves (about 0.2 g), cinnamaldehyde (24 yl, 0.19 mmol) and
acetfic acid (8 ) are added. The yellowish suspension is stirred for 2 minutes and then
NaBH3(CN) (0.018 g, 0.286 mmol) is added. After 1.5 hours, the mixture is filtered through a
celiulose filter (pore size 45 pm), the ﬁ_lter is washed with.1:1 MeOH/ CH;Cl,, and the filtrate
is concentrated in vacuo. The glassy residue is taken up in water (5 ml), and the solution is
acidified (about pH 1-2) with 1 M hydrochloric acid (0.7 ml). The cloudy solution is again
filtered through a cellulose filter {pore size 45 um), and the filtrate is adjusted to pH 7 with
1 M sodium hydroxide solution (about 1 mi) and then concentrated. The residue is purified
by gel filtration on Bio-Gel P2 {particle size 65 um, column diameter 2.5 cm, length 100 cm,
eluent: water, flow rate 0.6 mi/min, detection at 215 nm) and subsequent reverse phase
chromatography (Merck RP18 silica gel, gradient elution: 50 % MeOH/H0 to 70 % MeOHI
H:0), resulting in the target molecule B1.7 (0.03 g, 27 %) as a flufly white solid (after lyophi-
lization). 'H NMR (500 MHz, D,0) & 7.48 (d, J=8.0 Hz, 2H), 7.41 - 7.31 (m, 3H), 6.83 (d,
J=15.4 Hz, 1H), 6.26 (dt, J=1 5.4, 7.0 Hz, 1H), 4.92 (d, J=3.8 Hz, 1H), 4.56 (q, J=6.3 Hz,
_1H), 4.43 (d, J=7.6 Hz, 1H), 4.31 (dd, J=3.5, 8.2 Hz, 1H), 3.98 (d, J=3.0 Hz, 1H), 3.88 - 3.81
(m, 2H), 3.84 (d, J=6.0 Hz, 1H}, 3.76 - 3.63 (m, 5H), 3.60 - 3.51 (m, 2H), 3.49 (dd, J=3.0,
10.4 Hz, 1H), 3.49 - 3.41 (m, 1H), 3.41 (dd, J=3.5, 13.2 Hz, 1H), 3.26 (dd, J=8.5, 13.2 Hz,
1H), 2.02 (m, 2H), 1.64 (br s, 2H), 1.27 - 1.12 (m, 4H), 1.12 (d, J=6.3 Hz, 3H); MS (FAB,
THG) 650 (M+Na), 628 (M+H).



The amine B1.6 (0.09 g, 0.176 mmol) is dissolved in dry MeOH (1.5 ml) and
CHerr]dJ[err] (1.8 m) and activated 3A nol ecul ar sieves (about 0.2 g),
ci nnanal dehyde (24 pl, 0. 19 mol) and acetic acid (9 pl) are added. The
yel |l owi sh suspension is stirred for 2 mnutes and then NaBH3(CN) (0.018
g, 0.286 mmol) d After 1.6 hours, the mxture is filtered through a
cel | ul ose filt‘g*’%('g e size 45 pnm), the filter is washed with %%
CH2Cl [err], and the fitrate is concentrated in vacuo. The gl assy residue
is taken up in water (5 m), and the solutiogylLs acidified (about pH 1-2)
with 1 Mhydrochloric acid (0.7 nl). The cloudy solution is again

filtered through a cellulose filter (pore size 45 pm, -and the filtrate is

adjusted to p i i S tion (about 1 m) and then
concentr at ed. %@dﬁe%ﬁ%&r#ﬁe%ﬂ&gwg& Q# |HI tration on Bio-Cel P2
(parti-cle size 65 pm columm dianeter 2.5 cm length 100 cm el uent:
water, flowrate 0.6 m/mn, detection gt %15 nm and subsequent reverse

phase chr omat ogr aphy (I\/Erck RP18 silicax®ekongradi ent elution: 50 %
MeOH/ Herr]Oto 70 % MeOH Herr]g, q&sul ing irpdthe target nolecul e

B1.7 (0.03 g, 270/() as a fluffy white&*soli o’ ( I|zat|on)
[err]H NVR (500 MHz,g{320) [errl, 7.48 (d, J=8.0 731(m
3H), 6.83 (d, J=15.4 Hz, 1 H), 6.26 (dt, J=1#® , 4.92 (d,
J=3.8 Hz, 1 H), 4.56 (q, J=6.3 Hz, 1 H), 4.43 ( : 1H), 4.31
(dd, J=3.5, 8.2 Hz, 1 H), 3.98 (d, J=3.0 Hz, 1 H), °H 381 (m 2H),
3.84 (d, J=6.0 Hz, 1 H), 3.76 - 3.63 (m 5H), 3.680% 3.51 (m 2H), 3.49
(dd, J=3.0, 10.4 Hz, 1H), 3.49 - 3.41 (m 1H), 3.41 (dd, J=3.5, 13.2 Hz,
1H), 3.26 (dd, J=8.5,- 13.2 Hz, 1H), 2.02 (m 2HB181.64 (br s, 2H), 1.27
-1.12 (m 4H), 1.12 (d, J=6.3 Hz, 3H); M5 (FAB, THG 650 (M+Na), 628

( MtH) . WO 97/ 01569

PCT/ EP96/ 02785 A solution of the amino acid B1.7 (0.01 g, 0.0159 mmol) in 1 M aq. N&HGO; (0. 1B D! €

B8: Preparation o cooled tg 8 (9 ar[cTrP wlme stiring \|13|goro§sly, a 1 M solution of llenzoyJI chloride in benzene
(16.0 ul) is added. After 40 minutes, a further 8.0 pl of the benzoyl chioride solution is
added, after 130 minutes a further 3.0 pl and after a total of 3.5 hours a further 1.0 ul. After
a total of 4 hours, the reaction mixture is diluted with water and extracted with CHCl, in
order to remove the excess reagent. The agueous phase is concentrated in vacuo, and the
residue is purified by ge! filtration on Bio-Gel P2 (particie size 65 um, column diameter '
2.5 cm, length 35 cm, eluent: water, flow rate 0.49 ml/min, detection at 215 nm) and subse-'
quent reverse phase chromatography (Merck RP18 silica gel, gradient elution: 60 % MeOH/
H20 to 70 % MeOH/H:0), resulting in the target molecule B1.8 (7.9 mg, 66 %) as a fluffy
white solid (after lyophilization). 'H NMR (500 MHz, D-O): 1.4:1 mixture of rotamers, charac-
teristic signals: 8 7.52 - 7.24 (m, 10H, 2xPh), 6.71 (d, J=15.5 Hz, 0.42H, PhCH=CH), 6.42
(dt, J=15.5, 6.1 Hz, 0.42H, PhCH=CH), 6.39 (d, J=15.5 Hz, 0.58H, PhCH=CH), 6.13 (dit,
J=18.5, 5.6 Hz, 0.58H, PhCH=CH), 4.92 (d, J=4.0 Hz, 1H, Fuc-1H}, 1.16 (d, J=7.0 Hz,
1.26H, Fuc-6H), 1.11 (d, J=6.8 Hz, 1.74H, Fuc-6H); MS (FAB, THG) 776 (M+Na), 754
(M+H).



A solution of the amno acid B1.7 (0.01 g, -0.0159 nmmol) in 1 Mag. NaHCGO3
(0.1 M) is cooled to OC and, while stirring vigorously, a 1 M solution of
benzoyl chloride in benzene (16.0 pl) is added. After 40 m nutes, a further
8.0 pl of the benzoyl chloride solution is added, after 130 m nutes a
further 3.0 pl _.and after a total of 3.5 hours a further 1.0 pl. After a
total of 4 hour09VH&% caction mixture is diluted with water BGRER8Yt ed
with CH2Cl[err] in order to renove the excess reagent. The aqueous phase is
concentrated in vacuo, and the residue is purddied by gel filtration on

Bi 0-CGel P2 (particle size 65 pm colum dianmeter 2.5 cm length 35 cm
eluent: water, flowrate 0.49 m/mn, detection at 215 nm and subse- quent

reverse phase c g rek i1 I ient elution: 60 %
MeOH H20 to 70%g%%#gﬁﬁfﬁﬁg&?‘ﬁﬂ%g@ﬁg&“%ﬁgcul e BL.8 (7.9 ny,
66 %9 as a fluffy white solid (after lyophilization). [err]H NVR (500 MHz,
D20): 1.4:1 mxture of rota S charac- teristic signals: 8 7.52 - 7.24

(m 10H, 2xPh), 6.71 (d, J=I%®5 Hz, 0.42H PhCH=CH), 6¢coM (dt, J=15.5, 6.1
Hz, 0.42H, PhCH=CH, 6. 39 0. 58H, PhCH=CH), 6.13 ¢ult, J=15.5,

5.6 Hz, 0.58H, PRGH=cHP I 477 . Fuc- ¥ o 7. 0~\Hz,
1.26H, Fuc-6H), 1.11 (d, B®. : uc- 6H) ; /\(FA%%M
(M:tNa), 754 (MH).

PCT/ EP96/ 02785 ! FHe§HHO OH oo
Exanpl e B9: Preparation o'f conpoun .9 and NoPh BP. 10 o

[err] A CHerr]dJ[err] solution loggfreshly distilled benzal °t"0.083'
ginil1.0mM CH2d[err], 0.1 nm, d?7s mml ), activated 3A nohe®hi ar sieves

(0.1 g) and glacial acetic acid (5 pl, 0.087 mmpl) are added to a solution
of the anino acid B1.6 (0.04 g, 8978 mol) in MeOH B1.10

A CH_Cl, solution of freshly distilled benzaldehyde {0.083 g in 1.0 mi CHxCl,, 0.1 ml,

0.078 mmol), activated ah molecular sieves (0.1 g) and glacial acetic acid (5 pl,

0.087 mmol) are added to a solution of the amino acid B1.6 (0.04 g, 0.078 mmol) in MeOH/
CH:Cl (1:1, 1.0 ml). The suspension is stirred at room temperature and, after 2 minutes,
NaBH;(CN) (0.008 g, 0.129 mmol) is added. After 2.5 hours, a further 15 pl of the benzalde- -
hyde solution are added, and the mixture is stirred -for a further hour. The réaction mixture is
diluted with water, acidified with dilute acetic acid and filtered through a celfufose fiiter (pore
size 45 um), and the filtrate is adjusted to pH 8-9 with 1 M aqueous NaHCO; solution and
then concentrated. The residue is purified by gel filtration on Bio-Gel P2 (particle size 65
1m, column diameter 2.5 cm, lengfh 35 cm, eluent: water, fiow rate 0.5 mi/min, detection at
215 nm) and subsequent reverse phase chromatography (Merck RP18 silica gel, gradient
elution: 35 % MeOH/H:0 to 60 % MeOH/H,0), with elution first of the monobenzylamine
B1.9 {(0.020 g, 41 %) and then of the dibenzylamine B1.10 (0.005 g, 9 %).
Monobenzylamine B1.9: 'H NMR (500 MHz, D,0) 5 7.45 (s, 5H), 4.93 (d, J=4.0 Hz, 1H),
4.57 (g, J=6.7 Hz, 1H), 4.45 (d, J=7.6 Hz, 1H), 4.33 (dd, J=3.8, 8.8 Hz, 1H), 4.28 (d, J=13.3
Hz, 1H), 4.24 (d, J=13.3 Hz, 1H), 3.99 (d, J=3.1 Hz, 1H), 3.85 (dd, J=3.5, 10.2 Hz, 1H), 3.74
- 3.65 (m, 5H), 3.59 - 3.54 (m, 2H), 3.49 (dd, J=3.2, 9.7 Hz, 1H), 3.48 - 3.44 {(m, 1H), 3.42
(dd, J=3.7,13.2 Hz, 1 i-l), 3.26 (dd, J=8.9, 13.2 Hz, 1H), 2.04 (m, 2H), 1.65 (br s, 2H), 1.28 -
1.14 (m, 4H), 1.12 (d, J=6.7 Hz, 3H); MS (FAB, THG) 624 (M+Na), 602 (M+H).
Dibenzylamine B1.10: 'H NMR (500 MHz, D,O): the signals of the 6 H o to the N are very
broad at room temperature (d 4.10 - 3.60, 4H and 3.12 - 2.67, 2H) & 7.38 (s, 10H), 4.93 (d,



CH2Cl [err] (21:1, 1.0 m). The suspension is stirred at roomtenperature
and, after 2 minutes, NaBH3(CN) (0.008 g, 0.129 mmol) is added. After 2.5
hours, a further 15 pl of the benzal de- hyde sol ution are added, and the
m.xture is stirred for a further hour. The reaction mxture is diluted with
wat er , acidifi%vyit dilute acetic acid and filtered througw,b%se
filter (pore si P M, and the filtrate is adjusted to pH 8= M
aqueous NaHCO err] solution and then concentrated. The residue is purified
by gel filtration on Bio-Gel P2 (particle sizgy65 pm colum dianmeter 2.5

cm length 35 cm eluent: water, flowrate 0.5 m/mn, detection at 215 nm
and subsequent reverse phase chromat ography (I\/brck RP18 silica gel,

di | uti
of "the. monobens 4l 1k ol %?]oﬁq*“ﬁog SERPER) 10l G JLaBla ShE i),
B1.10 (0. 005 g, 3BHI.8IImAETRZTH aapsaémfﬁ_‘d) Sﬁéqidr}!# SR8 HzOUH M B183 - 926)(“1[ &k ]
7.45(s, SH), 4 (gagaz(@ J]-;fog%ﬁk') ﬁﬁs@%zﬁ—ﬁsggdﬁé 2|4i")|;31414|5(h1d4H)]17146

Hz, 1 4.

J=13.|?_>DHZ 1H), (& Js6.6(ke, 359 (FAB, THE) 714 E{)dﬁﬂz@ﬂdﬁ*ﬁs 10. 2 Hz H) 3 74
- 3.65 (m 5H), 3.59 - 3.54 (m 2H), 3.49 (dd, J=3.2, 9.7 Hz, 1H), 3.48 -
3.44 (m 1H), 3.42 (dd, J=3.7 8.9, 13.2 H,

H, 2.04 (m 2m&2@%?f@a@m°f@%""d{kiz§k?ﬂ &f@ 'i‘ﬁz (d, J=6.7 Hz,
3H): MB (FAB, THG 624 (MtNa), 602 (M+H). Dibenzyl amine Bl.10: ' H NMVR (500
MHz, Dlerr]O: the signals of the 6 H[err] to the N are very broad at room
temperature (d 4.10 - 3. 60,59 and G412 - 2.67, 2H) [er§qoH. 38 (s, '

4.93 (d, VO 97/ 01 ’
PCT/ EP96/ 02785 . ¢ OW"M * 2\0 06%
H, 1 H, 4.60 (& S ';r ond. 43 (d, J=8.0 Hzy 1 I-I%

( .

0
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J=3.6, 8.5 Hz, 3.83 (m PPH), 3.75 (3.6 56 (dd,
J=8.0, 9.3 Hz, 1H) 3. -344( on 3.32 (dd, J=3.0, H)
2.13 - 1.98 (m 2H) HC 68CHbr s, , 1.31 - 1.30/km J=6.-6
Hz, 3H): NS (FAB, THG) 714 (M-NaWO 692 (MeH). '° a5 e*lslm % epar ati on
of conpounds No. B1.11 and No. B, 12 COOH

COOH B1.11 B1.12

A 1 M CH.Cl, solution of isobutyraldehyde (0.156 ml), activated 3A molecular sieves (0.2 g)
and glacial acetic acid. (10 pl, 0.17 mmol) are added to a solution of the amino acid B1.6.
{0.08 g, 0.156 mmol) in MeOH/ CH,Cl, {1:1, 2.0 ml). The suspension is stirred at room tem-
perature and, after one minute, NaBHs(CN) (0.018 g, 0.258 mmol) is added. Atter

60 minutes, the reaction mixture is diluted with water and filtered through a cellulose filter
(pore size 45 um), and the filtrate is' adjusted to pH 8-9 with 1 M aqueous NaHCQ; solution
and then concentrated. The residue is purified by gel filtration on Bio-Gel P2 (particle size
65 um, column diameter 2.5 cm, length 35 cm, eluent: water, flow rate 0.5 ml/min, detection
at 215 nm) and subsequent reverse phase chromatography (Merck RP18 silica gel, gradient
elution: 35 % MeOH/H,0 to 50 % MeOH/H,0), with elution first of the monoisobutylamine
B1.11 {0.041 g, 46 %) and then of the diisobutyiamine B1.12 (0.01 g, 10 %).
Monoisobutylamine B1.11: ‘H NMR (500 MHz, D;0) § 4.92 (d, /=4.0 Hz, 1H), 4.59 (q, J=6.7
Hz, 1H), 4.47 (d, J=7.8 Hz, 1H), 4.29 (dd, J=4.0, 9.0 Hz, 1H), 3.88 (d, J=3.5 Hz, 1H), 3.85
{dd, J=3.3, 10.0 Hz, 1H), 3.76 - 3.65 (m, 5H), 3.56 (dd, J=7.5, 9.3 Hz, 1H), 3.59 - 3.54 (m,
1H), 8.50 (dd, J=3.0, 9.7 Hz, 1H), 3.50 - 3.43 (m, 1H), 3.34 (dd, J=3.9, 13.0 Hz, 1H), 3.20
(dd, J=0.2, 13.2 Hz, 1H), 2.90 (dd, J=7.6, 12.0 Hz, 1H), 2.86 (dd, J=7.3, 12.0 Hz, 1H), 2.11 -



[err] A 1 MCH2C 2 sol ution of isobutyral dehyde (0.156 m ), activated
3A nol ecul ar sieves (0.2 Q) and gl acial acetic acid (10 pl, 0.17 nmol)
are added to a solution of the amno acid B1.6. (0.08 g, 0.156 mmol) in
MeOH CH err]dferr] (1:1, 2.0 nl). The suspension is stirred at roomtem
perature and, after one mnute NaBH err] (CN) (0.016 g, 0.258 pmmol

added. After VPMI¥tes, the reaction mxture is diluted Wit %‘%"&7” nd
filtered through a cellulose filter (pore size 45 pm), and the filtrate
is adjusted to pH 8-9 with 1 M aqueous NaHCQgyr] sol ution and t hen
concentrated. The residue is purified by gel f||trat|on on Bio-Gel P2
(particle size 65 pm colum dianeter 2.5 cm length 35 cm eluent water,

[low 1ate 0.5 ik a8 8 oo o) TH RS OB i S P8

MeOH H[ err] O t o 350, CoMeIHE-8 A, 6H) MB (BARTHG) S001(Ms-Na), 568@M+t)noi sobut yl am ne

" oo soburyaserie fr- B of MR e M 3RO A5R 8y 2 58 g

Hz, 1H), 4.59 (qH)M46 (@, J=Hir Hz1H)) 4.36 (AJ=6(681Hz, JH], £02¢br s11HY) 3.88 (D J£318,,10.3 Hz,

1y, 3. 76- 3 55 NS5 308 et 5. 347 70g Ieiry T AN 118, S8 - 0 ah & o

1H), 3.50 (dd 1m33l9) 397 Tbi AHY, 12 (Bors 0=6.8. HE3 2K)12. 12H)1,093nB 2HY, d 55 (B 281), 1.28 -

2786 (ad, o7 3110 @ T e, o 097 be scp ' fityials (b Yhel o sy

PCT/ EP96/ 02785 624 (M+H). - 60- 1.99 (ny
2H), 1.96 (non, J=6.9 Hz, 1H), 1.65 (m 2H), 1.28 -1.11 (m 4H), 1.14 (d,
J=6.6 Hz, 3H), 0.94 (d, J=6.6 Hz, 6H); MS (FAB, THO 590 (MNa), 568
(M+H) . Di | sobutExbmplerBd 1BPreparatipe of Gormpaped NeOB1.83z, Dierr]O [err] 4.92 (d,

J=4.1 Hz, 1H), 4.59 (q, J=6.7 Hz, 1 H), 4.46 (d, J=7.1 Hz, 1 H), 4.36 (t,
J=6.6 Hz, 1 H, 4.02 (br s, 1 H), 3.85 (dd, J:33 10.3 Hz, 1H), 3.76 -
3.66 (m (m 5H), 3.57 (dd, J=4.7, 7.5 Hz, CH‘-?,Na .gq - 3-50 (m 2H), 3.49.-
3.39 (m 3H), 3.07 (br s, 4H), .2. 12 (non o2 12 - 1 99 (m
2H), 1.65 (br s, 2H), 1.28 - 1.11 (rn, : 0. 97
(d, J=6.8 Hz, 12H); WR14FAB—F-&) 646 HO 84( Exarrple B11:
Preparation of conmpound No. B1l.13

Chy LOH

B1.13

A .1 M solution of benzoyl chloride in toluene (41 pl) is added at room temperature to a solu-
tion of the amino acid B1.11 (0.020 g, 0.0338 mmol) in 1 M aqueous NaHCO; (100 ). The
mixture is stirred vigorously and, after 1 hout, further benzoyl chioride (41 ul of the 1 M solu-
tion) is added. After the reaction is cdmplete, the volatile constituents are removed under
high vacuum, and the residue Is purified by gel filtration on Bio-Gel P2 (particie size 65 um,
column diameter 2.5 cm, length 35 cm, eluent; water, flow rate 0.5 mi/min, detection at

215 nm) and subsequent reverse phase chromatography (Merck RP18 silica gel, elution:
45 % MeOH/H.0) and then lyophilized, resulting in the benzamide B1.13 as a fiuffy powder,
(0.014 g, 59 %). 'H NMR (500 MHz, D.O): 1:1 rotamer mixture; 8 7.50 - 7.37 (m, 5H), 4.93
(d, J=4.0 Hz, 0.5H), 4.92 (d, J=4.0 Hz, 0.5H), 4.60 (q, J=6.4 Hz, 1H), 4.48 (d, J=8.0 Hz,
0.5H), 4.37 (d, J=8.0 Hz, 0.5H), 4.32 (dd, J=4.5, 8.0 Hz, 0.5H), 4.02 (dd, J=4.3, 8.7 Hz,
0.5H), 3.94 (d, J=3.2 Hz, 0.5H), 3.89 - 3.83 (m, 1.5H), 3.82 - 3.61 (m, 7H), 3.60 - 3.52 (m,
1.5H), 3.51 - 3.43 (m, 2.5H), 3.25 (dd, J=7.9, 14.2 Hz, 0.5H), 3.20 (dd, J=7.9, 14.2 Hz,



[err] A 1 Msolution of benzoyl chloride in toluene (41 pl) is added at
roomtenperature to a solu- tion of the amno acid B1.11 (0.020 g, 0.0339
mml) in 1 Maqueous NaHCJ err] (100 pl). The mixture is stirred vigorously
and, after 1 hour, further benzoyl chloride (41 pl of the 1 Msolu- tion)

I s added. After the reaction is conplete, the volatile constil;%w
renoved under m%%auum and the residue Is purified by gel™fi n on
Bio-Gel P2 (particle size 65 pm columm-diameter 2.5 cm |length 35 cm
eluent water, flowrate 0.5 m/mn, detectiagqat 215 nm and subsequent
reverse phase chr omat ogr aphy (I\/Erck RP18 silica gel, elution: 45 %

MeOH Herr]O and then lyophilized, resulting in the benzam de Bl1.13 as a

it ona Bl SR L ikl o

J=4.0" Hz, 0. 5H) 1.28 -304((op, 45):0. 17 (AzJ=614-¥iz, 145H)g1.0¢ (d, J=8.6(H212.5H), BOSAd) J=645 HZ,

(d, J=8.0 Hz, 2 J =

|(42, S 3 ﬁﬁ?géb(ﬁ JJGdﬂlz-lz.T o.e%g@ Jﬂémk 5'&-? C%Q?d (ldﬁ'sl-l_%: £.58); %1%61
(m 7H), 3 60 - (FABZH 16(M+'§4)|)6943( ). 3.43 (m 2.5H), 3. 25 (dd, J=7.9,
14. 2 Hz, 0.5H), 3.20 (dd, J=7.9, 14.2 Hz, WO 97/ 01569

PCT/ EP96/ 0278 -61 - 0. 5H),

3.17 - 3.10 (mﬁﬁmwfﬁpﬁja@%?fﬁ"‘?%‘wmlmstﬁ(non J=6.9 Hz, 0.5H),
1.65 (br s, 2H), 1.29 -1.14 (m 4H), 117(d J=6.4 Hz, 1.5H), 1.11 (d,
J=6.6 Hz, 1.5H), 0.95 (d, J=6.5 Hz, 92(d J=6.6 Hz, 1.5H), O.65

(d, J=6.4 Hz, 1.5H), 0.65 (d, J=6. 5 Hz g’ﬁ) (FAB, THG 716 (M+Na),
694 (MtH). Ex |l e B12: P t 14
( MtH) arrpe reparation M
COONa NH
B1.6 _— 2 HO OH
j )
B1.14

A 1 molar solution of p-nitrobenzenesﬁlfonyl chioride in toluene (43 pl) is added with
vigorous stirring to a solution of the amino acid B1.6 (0.02 g, 0.039 mmol) in 1 molar
aqueous NaHCOQ; solution (0.2 ml). The reaction mixture is stirred at room temperature for
16 hours and then concentrated in vacuo. The residue is taken up in water (0.3 ml) and
purified by gel filtration on Bio-Gel P2 (particle size 65 um, column diameter 2.5 cm, length
35 cm, eluent: water, flow rate 0.5 ml/min, detection at 215 nm). The crude product (0.025
g) is further purified by two reverse phase chromatographies (Merck RP18 silica gel, 1st
chromatography: elution with 50 % MeOH/H;O; 2nd chromatography: elution with 40 %
MeOH/H,0) and subsequently lyophilized, resulting in the target compound as a fluffy
powder {0.0105 g, 39 %). 'H NMR (400 MHz, D;0) & 8.39 {m, 2H), 8.07 (m, 2H), 4.93 (d,

. J=4.0 Hz, 1H), 4.56 (q, J=6.6 Hz, 1H), 4.43 (d, J=7.9 Hz, 1H), 3.96 (dd, J=3.5, 7.1 Hz, 1H),
3.88 - 3.83 (m, 2H), 3.76 - 3.64 (m, 5H), 3.54 - 3.44 (m, 3H), 3.38 (dd, J=3.5, 13.7 Hz, 1H),
3.33 (dd, J=3.2, 9.6 Hi, 1H), 3.19 (dd, J=7.3, 13.7 Hz, 1H}, 2.05 (br t, J=13.4 Hz, 2H), 1.66
(br s, 2H), 1.30 - 1.12 (m, 4H), 1.14 (d, J=6.6 Hz, 3H); MS (FAB, THG) 719 (M+Na), 697
(M+H).



[err] A 1 nolar solution of p-nitrobenzenesul fonyl chloride in toluene (43
pl) is added with vigorous stirring to a solution of the amno acid Bl.6
(0.02 g, 0.039 mmol) in 1 nolar aqueous NaHCJ err] solution (0.2 m). The
reaction-mxture is stirred at roomtenperature for. 16 hours and then
concentrated i The residue Is taken up in water (0.3

purified by gepwpi%?)##g%i on on Bio-Gel P2 (particle size 65 pm%%%%&%m
dianeter 2.5 cm length 35 cm eluent: water, flowrate 0.5 nml/mn,
detection at 215 nnm). The crude prooduct (0.02629g) is further purified by
two reverse phase chromatographies (Merck RP18 silica gel, 1st

chromat ography: elution with 50 % MeOQ Herr] G 2nd chromatography: el ution
with 40 % MeOH 3 PRSRABIRA K YorhpdiR@Nol Beds resulting in the target
conpound as a fluffy powder (0.0105 g, 39 9%9. [err]H NVR (400 MHz, Dierr]O
[err] 8.39 (m 2H), 8.07 (m 2H)y, 4.93 (d, J=4.0 Hz, 1 H), 4.56 (g, J=6.6
Hz, 1 H, 4.43 (d, J=7.9 Hz, 1 H, 3.96 (dd, JGodNa 7-1 Hz, 1 H), 3.88 -
3.83 (m 2H), 3.76 - 3.64 (m 5H), 3.54 - 3.44 [m 3H),©B.38 (dd, J=3.5,

13.7 Hz, 1 H), 3.33 (dd, J=3.2, 9.6 Hz, 1 H),g®. —mm, 1
H, 2.05 (br t, J=13.4 Hz, 2H), 1.66 (br s, 2H), ) H, 1.14

d, J=6.6 Hz, 3H): M5 (FAB, THG 719 (MtNa) -Nb7 ' WO
5(97/01569 " (FBis .)_____*Q' g, 507 Ho
PCT/ EP96/ 02785 68 - Exanpl e

B13: Preparation of conmpound No. B1.15

CH,

B1.15

A 1 molar solution of p-tdluenesulfonyi chiloride in toluene (22 ) is added at 0°C with
vigorous stirring to a solution of the amino acid B1.6 (0.01 g, 0.02 mmol) in 1 molar
aqueous NaHCOQj soiution (0.1 mi). The reaction mixture is stirred at 0°C for 90 minutes,
after which further p-toluenesulfonyl chioride (10 i of the.1 M solution) is added. The reac-
tion mixture is then warmed to room temperature, stirred for 18 hours and then concentra-.
ted in vacuo. The residue is taken up in water and purified by gel filtration on Bio-Gel P2
(particle size 65 um, column diameter 2.5 cm, length 35 cm, eluent: water, flow rate

0.5 ml/min, detection at 215 nm) and subsequent reverse phase chromatography (Merck
RP18 silica gel, elution with 45 % MeOH/H.0) and subsequently lyophilized, resulting in the
target compound as a fluffy powder (0.004 g, 30 %). 'H NMR (400 MHz, D;0) § 7.69 (d,
J=8.2 Hz, 2H), 7.37 (d, J=8.1 Hz, 2H), 4.88 (d, J=3.9 Hz, 1H), 4.52 (q, J=6.6 Hz, 1H), 4.35
{d, J=7.9 Hz, 1H), 3.85 - 3.78 (m, 2H), 3.74 (d, J=2,8 Hz, 1H), 3.71 - 3.56 (m, 5H),'3.50 -
3.39 (m, 3H), 3.29 {(dd, J=3.4, 13.8 Hz, 1H), 3.10 (dd, J=3.1, 9.6 Hz, 1H), 3.03 (dd, J=8.0,
13.8 Hz, 1H), 2.34 (s, 3H), 2.08 - 1.93 (m, 2H), 1.61 (br s, 2H), 1.26 - 1.07 (m, 4H), 1.09 (d,
J=6.6 Hz, 3H).



[err] A 1 nolar solution of p-toluenesul fonyl chloride in toluene (22 pl)
i S added at O[err]C with vigorous stirring to a solution of the am no acid
B1.6 (0.01 g, 0.02 mmmol) in 1 nolar aqueous NaHCJ err] solution (0.1 m).
The reaction mxture is stirred at O[err]C for 90 m nutes, after which
further p-tol uenesulfonyl chloride (10 pl of the.1l Msolution) is added.
The reac- tionWAKOWR is then warmed to room tenperature, stiGHEEISNINS 15
hours and then concentra- ted in vacuo. The residue is taken up in water
and purified by gel filtration on Bio-Gel PZggparticle size 65 pm colum
dianeter 2.5 cm length 35 cm eluent: water, flowrate 0.5 m/mn,
detection at 215 nm and subsequent reverse phase chronmat ography (Merck

RP18 silica gel el yt and subsequently

| yophi | i zed, W‘%ﬁ%w{ ’3?'8? e@"&%g%{?db?s’sa fluffy powder (0.004 g,
30 % .7 [err]H NVR (400 WMHz, D20) [err] 7.69 (d, J=8.2 Hz, 2H), 7.37 (d,
J-8.1 Hz, 2H), 4.88 (d, J=3. : 4 52 (g, J=6.6 , 1 H, 4.35 (d,
J=7.9 Hz, 1H) 3.85 - 378( E.El—l),o"?. 74(d J=2,8 Hz, [IH), 3471 - 3.56 (m
5H), 3.50 - 391(6 3.8_HZ, 0~ 23. 1,

9.6 Hz, 1H), 303(dd J8 1 iy 3H) 0080. (m
2H), 1.61 (br s, lo 1 Qh(]z .

WO 97/ 01569 &%F

PCT/ EP96/ 02785 . oH

Exanpl e B14: Preparation of conpaum6®"No. Bl. 16 HofHr ]

Pent af | uor ophenyl trifluoroacetate (4.5 m, 0.026 mvl) is added at room
tenperature with stirring to a sesution of the isoserine dexévative 16
(0.025 g, 0.026 mmol)- and triethylam ne

Pentafiuorophenyl trifluoroacetate (4.5 mi, 0.026 mmol) is added at room temperature with
stirring to a solution of the isoserine derivative 16 (0.025 g, 0.026 mmol) and triethylamine
(0.7 ml, 0.005 mmol) in DMF {100 mi). After 15 min, further pentafluoropheny! trifiuoro-
acetate {2.5 mf, 0.015 mmol) is added. 30 minutes later, further triethylamine (2.8 ml,

0.02 mmol) and pentafluoropheny! triflucroacetate (4.5 ml, 0.026 mmol) are added. The
same amount of the latter reagent is added once again 20 minutes later. The mixture is
stirred for a further 45 minutes and then saturated aqueous NaHCO; solution (0.2 ml) is
added, and the mixture is diluted with water and extracted several times with ethyl acetate.
The combined organic phases are dried (Na;S0O,), fillered and concentrated in vacuo. The
crude product (0.04 g) is purified by flash chromatography on silica gel as eluent: ethyt
acetate/toluene 1:3), resulting in the trifluoroacetamide 24 (0.022 g, 83 %).

Deprotection of 24: dioxane (1.4 ml), water (0.7 ml) and glacial acetic acid (0.35 ml) are
added to a mixture of Pd{OH)o/C (Peariman catalyst, Pd content 20 %, 0.02 g) and the
benzyl ether 24 {0.021g, 0.021 mmol). The fiask is evacuated and flushed with argon
several times. It is then flushed with hydrogen, and the black mixture is hydrogenated under
slightly elevated pressure for 3.5 hours. The reaction mixture is filtered through a cellulose
filter (pore size 45 um), and the filtrate is concentrated in vacuo. A solution of the residue in
a little water is passed through an ion exchanger column (Dowex 50, Na* form, column dia-
meter 0.9 cm, length 3.5 cm), washing with deionized water. The filtrate is concentrated in
vacuo, and the residue is purified by gel filtration on Bio-Gel P2 (particie size 656 pm, column

diameter 2.5 cm, length 35 cm, water, flow rate 0.5 mi/min, detection at 215 nm) and subse-
quent reverse phase chromatography (Merck RP18 silica gel, column diameter 1.2 cm,
length 7 cm, gradient elution: 30 % MeOH/H,0 to 40 % MeOH/H;0), resulting in the target



(0.7 M, 0.005 mol) in DMF (100 m). After 15 mn, further

pent af | uor ophenyl trifluoro- acetate (2.5 m, 0.015 nmol) is added. 30
mnutes later, further triethylamne (2.8 nl, 0.02 nmol) and

pent af | uor ophenyl trifluoroacetate (4.5 m, 0.026 nmmol) are added. The same
amount of the latter reagent is added once again 20 ninutes L‘,?T

mxture is sti WRYOI¥ a further 45 minutes and then saturat M
NaHCO3 solution (0.2 m) is added, and the mxture is diluted with water
and extracted several tines with ethyl acetatgd.- The conbi ned organic phases
are dried (Na2SO™4), filtered and concentrated in vacuo. The crude product
(0.04 g) is purified by flash chromatography on silica gel as eluent: ethyl
acet at e/ t ol uene %4(8 | & & |

83% . Deprotect In%oﬂe%%? é2 ﬂ'e% f? %s rErirfl§“th ﬁ%@%ﬁ%%&ig‘(%r %pﬁuﬂz@é@l, gT NMR
acetic acid (0. (EDOrMHaIDaO)aﬁd.sﬂ (d, 9=3.9rH2 1 t}), &.68f (QREBSHHIZ. dH). 4.5 @Pé%&-? HaitH),

o) The 11 ashopaoe e 2R2ed. R oSt i 0 500 B, 3.4 Yot i ps e
then {1 ushed i UGyt tige.72 4ot Jedi, 100k, H)XD.78 6385 (ny4i3eNassd (i) 350-

SLiontly ol evat g4 Sresapiasel@y 23 W2 1TH90. 20 B! e ol 126l ke

through a cellu dre sl Ze

concentrated In 4bl31dubl (dA=6S lth, BUlk MS (FAR 688 éMia)a630 (M"'I"Q- GRS t(M+-2iH-Na).
passed through an ion exchanger columm (Dowex 50, Na[err] form colum dia-
meter 0.9 cm length 3.5 cm, washing with deionized water. The filtrate is

concent rat ed i nExample815: Breparation ¢fcompaund NoB#1% i ed by gel filtration on
Bi o-Gel P2 (particle size 65 pm columm dianeter 2.5 cm length 35 cm
water, flowrate 0.5 nl/mn, detection at 215 nn) and subse- guent

cm length 7 cm gradient uti onPH30 % MeOH/ H[err]O 40 %°H
MeOH H err] O, resut#ing inf't he o XA\ YW 97/ 156

PCT/ EP96/ 02785 NH

mol ecul e Bl.16 (0.0085 §=X68 %®a®m f1dffy col ourl% sol Fﬁ ?‘éfter

| yophilization). [err]H (500 [err] 4, (d, J=

4.59 (q, J=6.5 Hz, 1 H), W 45 (d, J& : ,48(de

1H, 391 (d, J=3.1 Hz, PH, 3.80%F0, J3 1, 1H)HO§75(d
J=3.1 Hz, 1 H), 3.72 (dd, J=3.9, 10.0 Hr, 1 ,373-365(m4H) 3.61 -
3.50 (m 3H), 3.50 - 3.44 (m 1Hs 3.42 (dd, J=3.1, 9.6 Hz, 210 -
2.00 (m 2H . 1.65 (m 2H), 1.28 -1.15 (m 4H), 1.14 (d, J65Hz, 3H): M5
(FAB, THG 652 (M+Na), 630 (M+H), 608 (M+2H Na) . Exanpl e B15:

Preparation of conpound No. B1.17
(a) Preparation of the amide 26. Diisopropylcarbodiimide(17 ml, 0.11 mmol) is added at

room temperature with stirring to a mixture of the amine 16 (0.027 g, 0.028 mmol), cyclo-
hexanecarboxylic acid (0.011 g, 0.086 mmot), 1-hydroxybenzotriazole (0.021 g,

0.155 mmol) and dry THF (0.9 ml). After 20 minutes, dry DMF (0.4 ml) is added, and the
mixture is stirred for a further hour. The reaction mixture is concentrated in vacuo, and the
remaining DMF removed under high vacuum. The residue is purified by flash chromatogra-
phy on silica gel (CHzCly/isopropanol 39:1), resulting in the amide 26 (0.024 g, 80 %).

(b) Deprotection of 26: dioxane (2.0 mi), water (1.0 ml) and glacial acetic acid (0.5 ml) are
‘added 1o a mixture of Pd(OH)./C (Peariman catalyst, Pd content 20%, 0.03 g) and the
benzyl ether 26 (0.024 g, 0.022 mmol). The flask is evacuated and flushed with argon
several times. 1t is then flushed with hydrogen, and the black mixture is hydrogenated under
slightly elevated pressure for 18 hours. The reaction mixture is filtered through a cellulose

reverse phase chromat ograph’yfiﬁﬁrck RP18 silica gel, col e di ameter 1.2
h

filter (pore size 45 um), and the filtrate is concentrated in vacuo. A solution of the residue in

a littte water is passed through an ion exchanger column {Dowex 50, Na* form, column
diameter 0.9 cm, length 3.5 cm), washing with deionized water. The filtrate is concentrated



[err] (a) Preparation of the am de 26. D isopropylcarbodiimde(1l7 m,
0-11 mmol ) is added at roomtenperature with stirring to a mxture of the
am ne 16 (0.027 g, 0.028 nmol), cyclo- hexanecarboxylic acid (0.011 g,
0.086 mmol ), 1-hydroxybenzotriazole (0.021 g, 0.155 nmol) and dry THF (0.9
m). After 20 minutes, dry DMF (0.4 m) is added, and the m xture is
stirred for a WM hour. The reaction mixture i s concentr ZCEEPP2EIC Lo,
and the remai ni ng DMF renoved under high vacuum The residue is purified by
flash chromatogra- phy on silica gel (CHerrdC[err]/isopropanol 39:1),
resulting in the amde 26 (0.024 g, 80 % . ( Deprotection of 26: dioxane
(2.0 M), water. (1.0 m) and glacial acetic acid (0.5 m) are added to a

m xture of Pd err]/C (Pearl nan catal yst, Pd content 20% 0.03 and
The. benzyl ot ndh Vaso(dcine residug oputia By P! frabon oA Rel P2 ighisle aize Bk e,
flushed with akemmnaRifestal 2.5 chEfengthlasi din, Wakd?, hibw 48 0.8"irinWeléctiBR Bt 285 Winj he
bl ack m xture i s hydrogenated under slightly el va&g‘% Erﬁssurg for 18
hours. The r ea@? SHPSRAGANS feverss Rhase shiommioqraphy iMefok BB elieto9! qolumn diameter
Si Z_ed4'5 pm . ?_nct dtiileerfg'ttﬁ sepg;s.elubggmgmmmt 'hro angb?mgg-a?ugtaég\em&lmimm? DE) c\:
residue in a li e | ion.ex u OWEX
5. Nafer ] f ol pOEe e an & nBRGRsrest SIS Carfe brPRnzbon "H e fog Mhia BR0TS
g EIT ;) E ipg g ;10\3% gm-.eﬂb,ekmd fiz, a1, 4.80 () 0SEPHz 19 4.47 (d, J=8.0 MD1RY/40@E, J=3.8, 7.5

-65 - n
vacuo, and t he Helikd@2i(d J538 Wz d3,88, . 4532, 193 i 1) ﬁ%(deé’fa-wz'l 1H), 3.74 -
(particle size 32 (myuHy Gle@dli=88; 1818 He, THY; 59 -c3XH (i, 28),3150 VUL (m, TH)du2
Chr ot ogr aphy (hared S 88, S, 858 @€l a0 e R B IS X B Re 2 1 o1
e/(l) uent N]tcalt']-l]{ Pz;u‘g(m) zr)r,asm -tl.m&;:\grvfl-?hnaT aI.gﬁ_(rr._rm-l)?_t.us )ed,la?;e.ﬂ}z(Hm&xl?/Rm((gggg,(; -
% as a fluffy S yophilization). [err

) §44 P H)2623, 05 213 Ry, 2
MHz, 0 . FrYLhe “HINB 7460 (q, J=6.7 Hz, 1 H), 4.47 (d,
J=8.OD[H§,”]1 )H) 4.04 (dd, J=3.8, 7.5 EZ 1H), 59,992 (d, J=2.8 HZH? 1 H, g.86
dd, J=3.2, 10. - , , 3.74- 3.64 (m 4H), 3.61
Edd, J=3.8, 13%‘#%@?@3&9“?;?%?%%%@3.50 - 3.44 (ﬁn 1 E)D 3. 42
(dd, J=3.3, 9.8 Hz, 1H), 3.35 (dd, J=7.7, 14.0 Hz, 1H), 2.19 (tt, J=3.3,
11.5 Hz, 1H), 2.11 - 2.00 (m 2H)., 1.78 €0an57 (m 7H). 1.34 -1.08 (m 9H),

1.15 (d, J=6.5 Hz, 3H); VS (FAB, THG) 6 ( + , 6%2 !&t— 2H - Na)
13 + A2 ————— 0 S (o]
a) Ph | HO OBn_
0 OBn
BnOOBn
30

A solution of the triol 13 (0.129 g, 0.17 mmol} in dry MeOH (4.0 ml) and di-n-butyitin oxide
(0.064 g, 0.258 mmol) is boiled under refiux in an argon atmosphere for 2 hours. The clear
solution is concentrated in vacuo, and the residue is mixed with pentane (2 ml), again con-
centrated and then dried under high vacuum for 30 minuten in order to remove remaining
MeOH. The residue is mixed under an argon atmosphere with dry CsF (0.131 g, 0.86 mmol,
weighed under argon) and dry 1,2-dimethoxyethan (0.5 mi) followed by a solution of benzyl
(R)-4-phenyl-2-trifiuoromethanesulfonyloxybutyrate (A2) (0.3 g, 0.861 mmol) in dry 1,2-di-
methoxyethane (1.0 rril). The reaction mixture is stirred at room temperature for 75 minutes
and 1 M of aqueous KH,PQ; is added, and the mixture is diluted with water and extracted
with ethyl acetate (phase separation is facilitated by adding a little aqueous KF solution).
The organic extracts are combined, dried with Na,SO,, filtered and concentrated in vacuo,



Exanpl e B16: Preparation of the conpound Bl.18 [err] A solution
of the triol 13 (0.129 g, 0.17 mol) in dry MeOH (4.0 m) and di-n-butyltin
oxide (0.064 g, 0.258 mmol) is boil ed under reflux in an argon at nosphere
for 2 hours. The clear solution is concentrated in vacuo, and the residue
is mxed with ﬁrntane (2 nl), again con- centrated and-then

hi gh vacuum f oWORF3Rut en in order to renove renai ni ng MeOH e residue

I s mi xed under an argon atnosphere with dry CsF (0.131 g, 0.86 nmol,

wei ghed under argon) and dry 1 ,2-di nmethoxyeigan (0.5 nml) followed by a

sol ution of benzyl (R)-4-phenyl- 2 trifluoronethanesul fonyl oxybutyrate (A2)
(0.3 g, 0.861 mml) in dry 1,2-di- nethoxyethane (1.0 m ). The reaction

m xture is stirred at omt eaturef '
KH2PO4 i s added ’eiﬂlflfl‘gt"?\ m@[ﬁ%&chaﬂian ﬁ'?éo g%g{nﬁny\ﬁ/act%g? § d;s 'e‘% rac %
et hyl acetate (;shlaagels(elpamtabluenefemyl‘mtate 5:1) resultsin thechune ether 3Q (0L 430y B204)s 'H

Fi 1 Torod and co R FANIG CPcTRrss™ Fos B JoRf s il #E 1M 88w derz v

PCT/ EP96/ 02785 1H), 4.88 (d, J=11.4 Hz, 1H), 4.87 (d, J=2.0 Hz, 1H), 4.78 - 4.50 (m, 5B} 4.46 (d, J=12,5

chr omat ogr aphy 5 1M B8 e s, HBnchon by v Pl i 2 b B 8B Yo BBl

in the pure et hge4B086Mz 48), 9,93851 8/2H),[ 380 { 338 (MIVR)( R2D- M2 (MDY 2.66 - R62¢m,

7.35 - 7.05 (m 3 3

488 (d o' 1 FPAs 4R, VOIS 220 orey T oM 2 {6 ol 3l gy ”'Zszgﬁ)’z”*)
4.46 (d, J=12,5 1.401 oqem.,#t},um(oh-!-&&ﬂz.@ﬂriz 1H), 4.33 (g, J=6.5 Hz,
4.24 (d, J=7.8 Hz, 1H), 4.09 (dd, J=4.0, 8.5 Hz, 1 H), 393(brs,2H)
3.80 - 3.38 (m 7H), 3.26 - 3.17 (m 2H), 2.86 - 2.62 (m  2H), 2.59 (d,
J=2.0 Hz, 1 OH), 2.29 (br s, 1 OH), 2.190Ma 85 (m 4H), 1.67 - 1.52 (m

2H) , 1.40 - 1.06 4H), 1.03 (d, J—.
. HO OH
b) ~ Pn 5
OH
HOOH
B1.18

The benzyl ether 30 (0.14 g, 0.135.mmol)-is' dissolved in dioxane (4 ml) and water (2 mi),
glacial acetic acid (1 ml) and 20% Pd(OH)./C (0.14 g) are added.The air in the reaction
vessel is repiaced initially by argon, by evacuation and flushing several times, and then by
hydrogen. The black reaction mixture is hydrogenated under a slightly elevated pressure of
hydrogen for 80 minutes and then filtered through a cellulose filter (bore size 45 ym),
washing with water. The filtrate is concentrated, and the residue is taken up in toluene and
concentrated several times in order to remove remaining acetic acid. The crude product
(0.095 g) is dissolved in a little water and filtered through a Dowex50 (Na*) ion exchanger
column. The filtrate is freeze-dried and the residue {0.085 g) is purified by reve_rs'e phase
chromatography (Merck RP18 silica gel, elution: 40 % MeOH/H;0) and subsequent ge!
filtration on Bio-Gel P2 (particle size 65 um, column diameter 2.5 cm, length 35 cm, eluent:
water, flow rate 0.5 ml/min, detection at 215 nm) and then lyophilized, resulting in the target
compound B1.18 as a fluffy powder (0.045 g, 55 %). "H NMR (500 MHz, D,0) 5 7.35 - 7.27
(m, 4H), 7.22 (tt, J=1.5, 7.0 Hz, 1H), 4.93 (d, J=4.0 Hz, 1H), 4.60 (q, J=6.7 Hz, 1H), 4.47 (d,
J=7.8 Hz, 1H), 3.89 - 3.82 (m, 3H), 3.76 (d, J=3.5 Hz, 1H), 3.74 - 3.63 (m, 4H), 3.59 - 3.52
(m, 2H), 3.51-3.45 (m, 1H), 3.37 (dd, J=3.5, 9.8 Hz, 1H), 2.80 - 2.68 (m, 2H), 2.12-1.99



[err] The benzyl ether 30 (0.14 g, 0.135 mmol) is dissolved in dioxane
(4°m) and water (2 m), glacial acetic acid (1 mM) and 20% Pd(OH)[err]/C
(0.14 g) are added. The air in the reaction vessel is replaced initially
by.argon, by evacuation and flushing several tines, and then by hydr ogen.
The bl ack reaction nmi xture is hydrogenated under a slightly e e
pressure of M?m for 90 mnutes and then filtered throuﬁ@%&?ﬁl ose
filter (pore size 45 pm, washing with water. The filtrate is
concentrated, and the residue is taken up ingyl uene and concentrated
several times in order to renpove remaining acetic acid. The crude product
(0.095 g) is dissolved in alittle water and filtered through a Dowex50
(Na[err]) ion e } I . ' j s dr 18 .
oot due (0. ogs 1 FUP8e: 1 B8 HoTH 168 e, Bl 130 14 B 40 PSR, SR MY
silica gel, el u(fABTHE) 608 (MeN®)I587) (M) subsequent gel filtration on
Bio-CGel P2 (particle size 65 pm colum dianeter 2.5 cm length 35 cm

el uent water, flowrate 0.5 m/mn, detection at 215 nm and then

| yophi l'i zed, reExampleB17Preparation ofdhe corapaupd INeBBA1918 as a fluffy powder
(0.045 g, 55 9% . [err]H NWR (500 MHz, Dlerr]O 8 7.35 - 7.27 (m 4H),
7.22 (tt, J=1.5, 7.0 Hz, 1H), 4.93 (d, J=4.0 Hz, 1 H), 4.60 (g, J=6.7 Hz, 1
H), 4.47 (d, J=7.8 Hz, 1H), 3.89 - 3.82 (§R.N3H), 76 (d, J=3.5 Hz, 1H),

3.74 - 3.63 (m 4H), 3.59 - 3.52 (m 2 3. 54 -/3.45 (m_AH, 3.37 (dd,
J=3.5, 9.8 Hz, 1H), 2.881.182 68 m 2H), ¥ 124 002§A/\D 97/ 01569
-67 - (m

PCT/ EP96/ 02785 OH
3H), 1.98 - 1.89 (m 1H), 1.65 (br C 1M 113 (meo4H), 1.15 (d,
J=6.6 Hz, 3H); Ms (FAB, THG 609 ( 587 (M+~9/ dmxanpl e B17:

Preparation of the compound No. B1.19

B1.19

The aron'{aﬁc compound B1.18 (0.02 g, 0.033 mmol) is dissolved in water (1.8 ml), dioxane
(1.2 ml), glacial acetic acid (0.3 ml). and 5% Rh/AI;O, (0.04 g} is added. The air in the reac-
tion vessel is replaced by hydrogen by evacuation and flushing several times, and the mix-
ture is hydrogenated under a slightly elevated pressure of hydrogen with vigorous stirring
for 1.5 days. It is then filtered through a cellulose filter {pore size 45 um) and washed with
water, the filtrate is concentrated, and the residue is taken up in toluene and concentrated
several times in order to remove remaining acetic acid. The crude product is purified by gel
filtration on Bio-Gel P2 (particle size 65 pm, column diameter 2.5 cm, fength 35 cm, eluent:
water, flow rate 0.5 ml/min, detection at 215 nm) and then hydrogenated again under the
above conditions for 2 days. The reaction mixture is then filtered through a éellulose filter
(pore size 45 pm) and washed with water, and the filtrate is concentrated, after which the
residue is taken up in toluene and concentrated several times. The crude product is purified
by gel filtration on Bio-Gel P2 {patticle size 65 um, column diameter 2.5 cm, length 35 cm,
eluent: water, flow rate 0.6 mi/min, detection at 215 nm) and subsequent reverse phase
chromatography (Merck RP18 silica gel, elution: 50 % MeOH/H-0) and subsequently lyophi-
lized, resulting in the target compound B1.19 as a fluffy powder (0.01 g, 50 %). 'H NMR
(250 MHz, D20) & 4.83 (d, J=4.0 Hz, 1H), 4.48 (g, J=6.7 Hz, 1H), 4.35 (d, J=7.8 Hz, 1H),
3.81 - 3.89 {m, 3H), 3.67 - 3.53 (m, 5H), 3.49 - 3.31 (m, 3H), 3.25 (dd, J=3.1, 8.7 Hz, 1H),



[err] The aromatic conpound B1.18 (0.02 g, 0.033 mmol) is dissolved in
water (1.8 m ), dioxane (1.2 m), glacial acetic acid (0.3 m). and 5%
Rh/Al[err]Jerr] (0.04 g) is added. The air in the reac- tion vessel is
repl aced by hydrogen by evacuation and flushing several tines, and the mi x-
ture is hydrogenated under a slightly el evated pressure of hydr ngh
vigorous stirri WPY0158 5 days. It is then filtered through aquﬂﬁﬁwﬁ?é
filter (pore size 45 pm and washed with water, the filtrate is
concentrated, and the residue is taken up in_fggl.uene and concentrated
several tines in order to renove renmaining acetic acid. The crude product
Is purified by gel filtration on Bio-CGel P2 (particle size 65 pm colum

dianeter 2.5 cm _lengtlh, ,35 ent , f ) 41

detection at 2152 'g'a dm ﬁﬁw 1?73%'?'0 e%%e';%a'i Aﬁ%ﬁ'ﬁfgtrog't)’ﬁé&a@b‘{fe@ 'ég%ﬁm’iod-ﬁss
for 2 days. The (mac2H)pMS(FABLTHG) 815 (VaMa),is08 gved). t hr ough a cel | ul ose
filter (pore size 45 pm and washed with water, and the filtrate is
concentrated, after which the residue Is taken up in toluene and

concentrat ed sev&xampleiBiBsPrefaretion ofdae gorapmed B1B8purified by gel filtration
on Bio-Gel P2 (particle size 65 pm colum dianeter 2.5 cm length 35 cm
eluent: water, flowrate 0.5 mM/mn, detection at 215 nn) and subsequent
reverse phase chromatography (Merck RP18 si i cg g€PONe| ut ,an: 50 %

MeOH H err] O and subsequently |yophi- |+x€8 /regllti iIn _the target
conpound Bl1.19 as a fl uff wder . (ON3 @ % oF @ﬁq@@g@;ﬁ&,
Derr]O [err] 4.83 (d, J=4.0 Hz, 1 H), 748 (Oy J=6. 71 , 4.35 (d,
J=7.8 Hz, 1 H), 3.81 - 3.69 (m 3H), 3.67 - 3¢53 (nfi95H" 3.49 - 3.31 (m
3H), 3.25 (dd, J=3.1, 9.7 Hz, 1H), 97/ 0156 oH

PCT/ EP96/ 02785 H,C” “CH, ~68- 2.03 -
1.87 (m 2H), 1.72- 1.38 (m 9H), 1.24 - 0.97 (m 10H) HoP*b4 (d, J=6.6 Hz,
3H), 0.75 (br s, 2H; M (FAB, THG 615 (MtNa), 593 (MH). Exanpl e B18:
Preparation of the conmpound Bl. 38 B1.38 :
COONa : 0 OH

A solution of p-nitrobenzenesulfonyl chloride in toluene (1 M, 150yl) is added to a solution
of amino acid B1.11(0.035 g, 0.0617 mmol) in 1 molar aqueous NaHC_Os solution (315 pi).
The mixture is vigorously stirred at room temperature and, after 17 hours, further p-nitro-
benzenesulfonyl chioride solution (120 i) is added. The reaction mixture is stirred for a
further 24 hours.' then diluted with water and washed twice with ethyl acetate. The aqueous
phase is concentrated to a volume of 0.5 ml in vacuo, and this solution is purified by gel fii-
tration on Bio-Gel P2 (particie size 65 pm, column diameter 2.6 cm, length 100 cm, eluent:
water, flow rate 0.5 mi/min, detection at 215 nm). The crude product (0.06g) is then further
putified by reverse phase chromatography three times (Merck RP 18 silica gel, elution: 40%
MeOH/H:0) and then lyophilized, resulting in the sulfonamide B1.38 (0.013 g, 27%) as a
colourless fluffy powder. 'H NMR (400 MHz, D,0) & 8.34 (m,2H), 8.05(m, 2H), 4.88 (d,
J=4.0Hz, 1H), 4.53 (q,J=8.5Hz, 1H), 4.38 (d, J=7.9 Hz, 1H) 4.06 (dd, J=3.2, 8.2 Hz, 1H)
8.84-3.79 (m, 2H), 3.70 (d, J=3.0 Hz, 1H), 3.67 (dd, J=3.9, 10.4 Hz, 1H), 3.69 - 3.58 (m,
3H), 3.57 - 3.38 (m, 5H) 3.25 (dd, J=3.2, 9.5 Hz, 1H) 3.10 (dd, J=7.7, 14.1 Hz, 1H) 3.05 (dd,
J=7.7, 14.1 Hz, 1H), 2.07-1.94 (m, 2H) 1.89 thep, J=6.7 Hz, 1H), 1.61 (br s, 2H), 1.25 -1.07
(m, 4H), 1.10 (d, J=6.6 Hz, 3H) 0.70 (d, J=6.6 Hz, 3H), 0.63 (d, J=6.6Hz, 3H).

The following compounds are prepared in analogy to the above examples:



[err] A sol ution of p-nitrobenzenesul fonyl chloride in toluene (1 M
150pl) is added to a solution of amno acid B1.11 (0.035 g, 0.0617 nmol)
in"1 nolar aqueous NaHCO err] solution (315 pl). The m xture is
vigorously stirred at roomtenperature and, after 17 hours, further p-ntro-
benzenesul fonyl_chloride solution (120 pl) is added. The reaction m xture
is stirred for WO her 24 hours, then diluted with water

twice with ethyl acetate. The aqueous phase is concentrated to a vol une
of 0.5 nl in vacuo, and this solution is purifgged by gel fil- tration on
Bi 0-Gel P2 (particle size 65 pm colum di arreter 2.5 cm length 100 cm

el uent water, flowrate 0.5 m/mn, detection at 215 nm. The crude

pr oduct (0.06g) is then further C@ ified by reverse phase chromatography
three tinmes (Merck RP 18 silica ®lution: 40% MeOH Herr]O and then
| yophi I'i zed, resulting in the Sl%am de Blpg8 (0.013 g, 27% as a
colourless fluffy powder. [err] B, NV\RQ@ D%[err] 8.34 (m2H),
8.05(m, 2H), 4.8fatigl4: J=4.0Hz, 1 H q.9= | H), 4.38 (d,
J=7.9 Hz, 1 H 4.06 (dd, J=3.9, 8.2 3.84-3.79 (m 2H), 3.70 (d,
J=3.0 Hz, 1 H, 3.67 (dd, J=3.9, 10. 69 - 3.58 (m 3H), 3.57
- 3.38 (m 5H) 3.25 (dd, J=3.2, 9.5 F® Qdd, Jj=7.7, 14.1 Hz, 1H)
3.05 (dd, J=7.7, 14.1 Hz, 1H) 2.07- 1. DI(ImZH)189(hep,J67Hz
1H), 1.61 (br s, 2H), 1.25 -1.07 (m 4®W, 1.10 (d, J=6.6 Hz, 3H) 0.70 (d,

J=6.6 Hz, 3H), 0.63 (d, J=6.6Hz, 3H). The foll ow ng corrpounds are
prepared in analogy to the above exanpl es: WO 97/ 01569 :
PCT/ EP96/ 02785 | Preparation Compound No. | Rs Rs -69 - FAB-MS
aocordlng to THG
Example No. ~
B15 B1.20 Na | CH;NHC(O)CyiHzs TR
| | st
B15 B1.21 Na | CH:NHC(O)CH(CeHs)z 7280t
750{M+Na)
B12™. B1.22 Na | CHNHC(O)C,H,CO:Na 855
676{M+Na}
B15 B1.23 Na | CH:NHC(O)Cef(1,3.4,5)0H]H; 2080489
quinamide 730{M+Na)
B15 B1.24 Na | CH:NHC(O)CgHs-p-SOaNa 400e)
762(M+Na)
B12 B1.25 Na | CHaNHC(O)CeHCI - E72(MH)
694(M+Na)
B12 B1.26 Na | CH:NHC(O)CeHNO: GBI
705(M+Na)
B12 B1.27 Na | CH:NHC(O)CgH,OCH; E68(MsH)
690(M-+Na)
B12 B1.28 Na | CH:NHC(O)CsH4(3,4)Cl TO60A+H)
728(M+Na)
B12 B1.29 Na | CHNHC(O)CeH(CHs S52(MeH)
674(MsNa)
B129 B1.30 Na { CHNHC(O)CgH,CeHs TUMLH)
736(M+Na)




[err] Preparation Conmpound No. R3 Rlerr]
FAB- M5 according to

THG Exanpl e No. B15 B1. 20 Na

CHperr]NHC(O Clerr]H err]

[err] B15 Bl. 21 Na CH2NHC( O CH( [ er.r 2
750( MkNa)  B12P¥@ {01569 B1. 22 Na CH2NHC( O) C2HE éﬁﬁﬁr“?

656( MrH)

678MtNa)  B15 Bl .23 Na. 7. CHZNHC(O) Jerr][(1

, 3, 4, 5) OH| 4H7 708( MrH) .

qui nam de 730( MtNa) B15 Bl. 24 . Na
CH2NHC( O ([ err] - err] Bl1. 25 Na X
CH2NHC( O) ] er 1] '?@“ BompoditiNo. | Rs) 15k Na FAB-MS

CH[ err] NHC( O) (] je
705( M+Na) B12

668( M+H)
690( MtNa) B12 312)
CH2NHC( O C err]§
728( M+Na) B12

CH2NHC( O ([ err] HA0(}

CH[ er r ] NHC( O) C[}eB1d HACH[ er r CHzNHC(O)CioHy B0BMeH)

674( M+Na) Bl err] B1. 30 ) 710(M+Na)
CH[err]NHC(O)H[err]C[err]H[err] 714( M+H) V(]

97/ 01569 B1.33 Na | CH.NHC(O)CsH,COONa 04MH)

PCT/ EP96/ 02785 726(M+Na)

B12® B1.34 Na | CH.NHC(O)CHOH).COONa B8BMsH)

710{M+Na}

Bi1 B1.35 Na | CH.N[C(O)CsHs]CH:CeHs 72804+H)

750(\+Na)

B11 B1.36 Na | CHaN[C(O)CeHsCHz)sCeHs 755(MeH)

778{MsNa}

B15® B1.37 Na | CH.NHSOLCF; S00{MeH)

' 688(M+Na)

™ using a solution of succinic anhydride in DMF as reagent

@ using a solution of pentafiuorophenyl biphenylcarboxylate in dioxane as reagent

® using a solution of pentafluorophenyl p-cyanobenzoate in dioxane as reagent

“ using a solution of methyl pentafiucrophenyl terephthalate in dioxane as reagent. After
completion of amide formation, 1 M aqueous NaOH is added to the reaction mixture, which
is heated at 65°C until hydrolysis of the methy! ester is complete.

) 1M NaOH is used in place of 1M NaHCOs. A solution of (+)-di-O-acetyl-L-tartaric an-
hydride in dioxane is used as reagent.

®The formation of the amide takes place in CH,Cl, at 0°C using trifluoromathanesulfonic
anhydride as reagent.



- HO- Preparation Compound No. Rferr] R4
FAB- M5 according to

THG Exanpl e No. Bl2[ err] Bl . 31. Na
CH‘;NHC( O C e(r] HACN 663( M+H) B12 Bl. 32

) CH2 NHC( 7 688( M+H)
710( M+Na) g‘{;%’w B1. 33 Na  CH2NHC( O o Br Vet e
704( MtH) .
726( M+Na) BlZ[err] Bl. 34 -71- Na CH2NHC( O) ( CHOH) 2COONa
688( M+H)
710( M+Na) B11 Bl. 35 Na
g';g(N[NE( NS% a el '] xgipib 7ol pfebhgﬁs.s Bi wn%hha No. 51,39 728( MrH)
CHZN[C(O)C[err]H[err]]((]—lZ)SC[err]H[err] 758( MtH) B15[ err]
B1. 37 CHZNHSQ2CF[ err] COO0BN 666( IVH—|) . lerr]
using a sol utlon of_suecini c_anhydriode®in DVF as redyg P ] using a
sol ution of pent &P henm QWQ@r boxyl at :
(3) using a soluti, $n pen af | uorophen p- cyand adi Oxjane as
reagent 4 using a sol ad, net 281 uor opheny! ® | ate in
di oxane as reagent. Af{gl, —conpl et i— de formation, 1 s NaCH

i s added to the react®®n m xture, Ich 1s heated at 65C hydrol ysi s
of the methyl ester is conplete. [err] 1 MNaCH is used in place of 1 M
NaHCO err] A solution of3(+)-di-O acet#P-L-tartaric an- @hdride in di oxane
is used as reagent [err]The formation of the am de takes place in

C2C [err] at O[err]C using trifluoromethanesul fonic anhydride as reagent.
WO 97/ 01569 A suspension of 13 {0.086 g, 0.11 mmol) and di-n-butyltin oxide (0.05 g, 0.19 mmol) in dry

PCT/ EP96/ 02785  penzene (3.3 mi) is boiled under reflux in an argon atmosphere for 12 hours. The reaction
mixture is concentrated in vacuo and dried under high vacuum for one hour. Then CsF
(dried under high vacuum at 300°C for several hours, 0.042 g, 0.274 mmol) is added under
an argon atmosphere, followed by dry 1,2-dimethoxyethane (0.6 ml) and a solution of triflate
A3 (0.25 g, 0.66 mmol) in dry 1,2-dimethoxyethane (0.4 ml). The reaction mixture is heated
to 35 to 40°C and stirred at this temperature for 5 hours. Then a solution of 15% KF in 1M
aqueous KH,PO; solution (30 ml) is added, and the mixture is extracted three times with
CH.Cl,, and the combined organic phases are dried (Na280,), filtered and:-concentrated in
vacuo. The olly residue (0.16 g) is purified by column chromatography on silica gel (gradient
elution: toluene/ethyl acetate 80:20 to 75:25, then CH;Cl./MeOH 19:1), resulting in the ether
31 (0.049 g, 44 %) as a colourless foam and the precursor 13 (0.035 g, 40 %).

COo0Bn COONa

H, OH ' : H,," OH
(o] (¢] 0 o]
o\ | o\
OBn
H H .
0 OBn o OH
BnO "
31 B1.39

Dioxane (2.0 ml), water (1.0 ml) and glacial acetic acid (0.5 ml) are added to a mixture of
Pd(OH)./C (Peariman catalyst, Pd content 20%, 0.028 g) and the benzyi ether 31 (0.048 g,
0.047 mmol). The flask is evacuated and flushed with argon several times. It is then



-7l - Exanpl e B19: Preparation of conmpound No. Bl.39 [err] A
suspension of 13 (0.086 g, 0.11 nmol) and di-n-butyltin oxide (0.05 g, 0.19
mmol) in dry benzene (3.3 m) is boiled under reflux in an argon atnosphere
for 12 hours. The reaction mxture is concentrated in vacuo and dried under
hi'gh vacuum for_one hour. Then CSF (dried under high vacuum a

several hours, 8.861’2156? 0.274 mol) is added under an argon a%ﬁ%g%ﬁé’%&g
followed by dry 1, 2-di nethoxyethane (0.6 m) and a solution of triflate A3
(0.25 g, 0.66 mml) in dry 1 ,2-dinethoxyethape. (0.4 m). The reaction

m xture is heated to 35 to 40[err]C and stirred at this tenperature for 5
hours. Then a solution of 15% KF in 1 M aqueous KH2PO4 solution (30 m) is

conb hed or gani cusnel ith fydiddnn Pl bloR Rl 8 HliRERAREd dndeR BRIGHF de-
i _nl vacuo. I The oij\_!a}ef# nrgsmﬁ(fqdmgeg pt rplgnvampwa@me foy 1€ bourarand thep ._ﬁﬁereg fhaproh 2on
0 Lerr] / Naon FlesE s (e s R, 1R Bietce Shitefrdieh Vayg: 2pd the febiide s

col ourl ess foam takeh uphwitipwaterargionednixagdygingseveidi tes in order to remove excess acetic

err . A - isR%G R , _
Eand Egl aci al acet ?céd z'io‘csl':’cl]'l n{’B 9%thﬁ{ s%é:regil?\évggél to a m’i’?ﬁ?‘gﬁg’% xsx?"@h ?@i{aﬁg‘?ﬁ@%
(Pear| man cat al y&a' fore, diametenef thegelumn 0: ey lengtiS.515e) washing with delenized waleroTis
9, 0.047 mol) clegfirahd 18 Thndehtratéd fn\iticBs ard Buriiet! B §6I fift=libn 8h BRAGEPLIpaticle

times. It is then .
size 65 um, column diameter 2.5 cm, length 35 cm, eluent: water, flow rate 0.45 mi/min,

detection at 230 nm) and subsequent reverse phase chromatography (Merck RP18 silica
gel, eluﬁén with 7:3 H,O/methanol), resulting in the target molecule B1.39 {0.014 g, 51 %)
as a fluffy white solid (after lyophifization): 'H NMR (400 MHz, D;0) 5 4.83 (d, J=4.0 Hz,
1H), 4.49 (q, J=6.6 Hz, 1H), 4.33 {d, J=7.7 Hz, 1H), 3.74 (d, J=3.1 Hz, 1H), 3.22 (dd, J=2.6,
9.5 Hz, 1H); ¥C NMR (100.6 MHz, D,0) § 181.5 (C,), 100.2 (CH), 5.7 (CH); MS (FAB,
THG) 609 {(M+Na), 587 (M+H).

Example B20;-' Preparation of compound B1.40.

COOBn

HO > o OVO' Ho, o
(o}
O + OBn o
n . o OBn
n

Bno Bn

13 ’ A4 - 32

The coupling of the alcohol 13 with the triflate A4 is carried out in accordance with Example
B19 (preparation of compound 31).



WO 97/ 01569 PCT/ EP96/ 02785
-72 - flushed with hydrogen, and the black reaction m xture is

hydr ogenat ed under a slightly ele- vated pressure of hydrogen at room
tenperature for 17 hours and then filtered through a cellulose filter
(pPore size 45 The filtrate is concentrated in vacuo, and due
Is taken up w 5 r and concentrated again several tines ?ﬁﬂgFﬁg?h?o
renove excess acetic acid. A solution of the residue in water is passed

t hrough a Dowex50 i on exchange colum (Na[erm]- form dianeter of the
colum 0.9 cm length 3.5 cn) washing with deionized water. The clear
filtrate is concentrated in vacuo and purified by gel filtration on Bio-GCe

P2 (particle size § m colum dianmeter 2.5 cm length 35 cm eluent:
water, flowrate Gy, /mmH detection at 230 p °&'ﬁd_ sukpequent reverse

phase thr omat ogr gel, el Ukog 3
int,gg:%et_nnLecleB. 0.0M%

H err] O net hanol ) ,] resu
as a fluffy white 'soli ®r |ypphilization): 'H VHz ] D20) [err]

4.83 (U, J=4.0 Hz, 1 H), 4AXqY ~1=6.6 Hz, 1 H), 4.33 ( Hz, 1 H),
3.74 (d, J=3.1 Hz, 1 H), 3. 7J=2.6, 9.5 Hz, 1H); | (100. 6
MHz, D20) [err]181.5 (Cq) BndU0" 2 (CH), 95.7 (CH); MS (FARg®HTHC) 609 (M
+Na), 587 (M+H). Exanpl e B20: Preparation of conmpound B1. 40.

[err] The coupling of the alBgohol 13 with the triflate ./B4.46 carried out

I n accordance with Exanple B19 (preparation of conpound 31).
The hydrogenation of the benzyl ether and subsequent purification is carried out in
accordance with Example B19 (preparation of compound B1.39): 'H NMR (400 MHz, D.0) §
4.88 (d, J=4.1 Hz, 1H), 4.53 (q, J=6.7 Hz, 1H), 4.39 (d, J=7.7 Hz, 1H), 3.29 (dd, J=2.9,
9.8 Hz, 1H), 1.10 (d, J=6.8 Hz, 3H), 0.89 (d, J=6.8 Hz, 3H), 0.82 (d, J=6.8 Hz, 3H).

Example B21: Preparation of compound B1.41

33 ' 34

The hydroxypiperidine (6.0 g, 34.6 rﬁmol, prepared from D-(~)-lyxosé in accordance with
Ichikawa and lgarashi [ichikawa, Y., Igarashi, Y., Tetrahedron Letters 36:4585-4586 (1995)]
and tristhylamine (18.1 ml, 130 mmol) are dissolved in dry tetrahydrofuran (100 ml} and the
solution is cooled to -10°C under an argon atmosphere. Allyl chloroformate (3.87 ml,
36.4°mmol) is slowly added over the course of one hour, a white suspension being formed.
The reaction mixture is stirred at -10°C for a further hour, then 1M aqueous KHPO, solution
{150 ml) is added, and the mixture is extracted three times with CH,Cl,. The combined
organic phases are dried (NaS0O,) and concentrated in vacuo, resulting in a yellow oil (9 g).
Purification by column chromatography on silica gel (hexane/ethy! acetate 1:1) results in the
allyl carbamate 34 (7.66 g, B6 %).
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[err] The hydrogenation of the benzyl ether and subsequent purification is
carried out in accordance with Exanple B19 (preparation of corrpound B1. 39)
[€Yr]H NIVR(4OOM—|z err]O) [err] 4.88 (d, J=4.1 Hz,

Hz, 1H), 4.39 (WO }"“F‘D’[i , 329 (dd, J=2.9, 9.8 Hz "‘?‘S’T#%?‘é’l‘s
J=6.8 Hz, 3H), 0.89 (d, J68Hz 3H), 0.82 (d, J=6.8 Hz, 3H) Exanpl e
B21: Preparation of conpound Bl. 41 feae] The hydroxypi peri di ne
(6.0 g, 34.6 mvol, prepared fromD-(-)-1yxose in accordance w th | chi kawa
and lgarashi [Ichikawa, Y., lgarashi, Y., Tetrahedron Letters 36:4585-4586

(1995)] and triethylamne (18.1 m, 130 nmol) are dissolved in_dry
tetrahydrofuran (100 m) and,the solution is cooled t 10[ err jC under an

argon at nosphere. lfyl chlofoformate (3.87 m, 3éB24[ ey tomo "g/gl\(y«y
added over the cour wh—+6a26 ' s ormed. The
reaction m xture d at -10[err]C for ther hour, then 1M

aqueous KH2PO4 so}} ution (150 m) is added, g QP8 i xture is extracted
three tines with CH2Cl [err]. The conbi ned organi c phases are dried
(Na[err] SO4) and concentratgg in vacuo, resulting in ggyellowoil (9 g).
Purification by colum chromatography on silica gel (hexane/ethyl acetate
1:1) results in the allyl carbamate 34 (7.66 g, 86 9.

4A molecular sieves (dried under high vacuum at 300°C, 15 g} are added to a solution of
the acceptor 34 (7.66 g, 29.8 mmol) in dry CH.Cl, (150 ml) under an argon atmosphere, and
the suspension is stirred at room temperature for one hour. In paraliel with this, a suspen-
sion of DMTST (15.4 g, 59.6 mmol) and 4A molecular sieves (15 g) in dry CHaCl, (150 mi) is
‘prepared under an argon atmosphere in a second round-bottom flask and is stirred for one
hour. The DMTST mixture is then added in 4 portions over the course of a further hour to
the solution of the acceptor, and the mixture is then stirred for one hour. The reaction mix-
ture is filtered through Hyflo Super Cel® washing thoroughly with CH.Cl. The filtrate is ex-
tracted by shaking with 10% aqueous NaHCO; solution, the agueous phase is reextracted
three times with CH2Cl, and the combined organic phases are dried (Na,SOy), filtered and
concentrated in vacuo. The remaining yellow oll (36 g) is purified by column chromatogra-
phy on silica gel (gradient elution: hexane/ethyl acetate 3:1 to-3:2), resulting in the glycoside
35 (13.1 g, 54 %).

- o o
So o
BZOW?BZ\O m" _ oy BzO 08z go )@(/N/n\o/\/
820 OBn OBn .

35 36

The acetonide 35 (13.1 g, 15.94 mmol) is dissolved in dioxane (140 ml) and, at room tem-
perature 50 % aqueous trifluoroacetic acid (250 mi) is added. After 2 hours, the reaction
mixture Is concentrated under high vacuum, and the residue is purified by column chroma-
tography on silica gel (ethyl acetate/hexane 2:1), resulting in the diol 36 (11, 23 g, 90 %).
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[err] 4A nol ecul ar sieves (dried under high vacuumat 300[err]C, 15 g) are
added to a sol ution of the acceptor 34 (7.66 g, 29.8 muvol) in dry CH2C
(£50 m) under_an on atnosphere, and the suspension is sti om
tenperature f o0 6’?(8 our. In parallel with this, a suspen- siig?WT
(15.4 g, 59.6 nmmol) and 4A nol ecul ar sieves (15 g) in dry CHerr]d[err]
(150 m) is prepared under an argon atnosphefg.in a second round-bottom
flask and is stirred for one hour. The DMIST m xture is then added in 4
portions over the course of a further hour to the solution of the acceptor,
and the mxture is then stirred for one hour. The reaction mx- ture is
filtered through Hyfl o Super Cel[err] washing thoroughly wh
CHerr]C[err]. The filtrate is ex- tracted kyszshakin Hwib} (Q%agaeous
NaHC err] sol ution, the aqueoug-§¥hasesb Mee tinmes with
CH2Cl [err], and the conbi Rl c+pha ried (Na[err] SO4),
filtered and concentrated acuo. ThegH BAi ng ygy low oil (36 g) is
purified by colum chro ogra- phy on silica gel (gradient elution:

hexane/ et hyl acetate 3:1 to 3:2), resulting !n the glycoside 35 (13.1 g, 54

9 . [err] The acetonide 35 (13.1 g,} 15.94 mmol) is dissolved in

di oxane (140 m) and, at roomtem perature % aqugous. trifluoroacetic

acid (250 nl) is added. After 2 hours, QBRe reaeHi on 'xyur\(ra]/is concentrated
ol

under high vacuum and the resi @& b;z?m'& ufm chroma- tography
on silica gel (ethyl acetate/hexan k), O ginthe diol 36 ( 11 23
g, 90% . B

0 OBn

OBn
BnO

37

A mixture of the diol 36 (11.63 g, 14.88 mmol), tetra-n-butylammonium bromide (12.7 g,
39.4 mmol) and 4A molecular sieves (dried under high vacuum at 300°C 22 g) is dried
under high vacuum for 30 minutes and then, under an argon atmosphere, dry CHxCl»

(62 mi) and dimethylformamide (36 ml) are added. The grey suspension is stirred at room
temperature for 30 minutes. In parallel with this, a solution of ethy! -2,3,4-tri-O-benzyl-
1-thio-L-fucopyranoside (7.48 g, 15.62 mmol, prepared by the methéd of Lonn [Lonn, H
Carbohydr. Res. 139:1056-113 (1985)] in dry CH.Cl; (49 ml) is prepared under an argon
atmosphere in a sascond round-bottomed flask and, at 0°C, a bromine solution (2.85 g Br,
17,84 mmol) in CH.Cl, (25 ml) is added. The red solution is stirred at 0°C for 30 minutes,
and the excess bromine is destroyed by adding a few drops of cyclohexene. This solution is
then added using a needle to the solution of the acceptor, and the reaction mixture is stirred
at room temperature for 40 hours. The reaction mixture is then filtered through Hyflo Super
Cel® and thoroughly washed with CH.Cl,, and the fiitrate is washed with 10 % aqueous
NaHCO; solution. The aqueous phase is reextracted three times with CH,Cl,, and the com-
bined organic phases are dried (Na;S0,), filtered and concentrated in vacuo. The residue is
purified by column chromatography on silica gel (ethyl acetate/hexane 35: 65), with the
required product 37 (7.85 g, 44 %) being eluted.
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BzOO : ' [err] A m xture of the
diol 36 (11.63 g, 14.88 mmol), tetra-n-butyl anmonium bromde (12.7 g, 39.4
miol ) and 4A nol ecul ar sieves (dried under high vacuum at 300C 'E

dried. under hiVYRo2U¥®um for 30 ninutes and then, under an ar
at nrosphere, dry CHerr]CJ[err] (62 nm) and dinmethylformam de (36 m) are
added. The grey suspension is stirred at roonygienperature for 30 m nutes.
In parallel with this, a solution of ethyl -2,3,4-tri-0O benzyl - .
1-thi o-L-fucopyranoside (7.48 g, 15.62 nmmol, prepared by the nethod of Lonn
[ Lonn, H  Carbohydr. Res. 139:105-113 (1985)] in dry CH2Cl[err] (49 M) is
prepared under an argon atnospheref n a second round- bottorredj\lAask and,

at 0C, a bronmine sol uti B8 (2. 8%y ALLA4 mol in CHaerr 25
m) is added. The®? g Fs7stirred at ' J'nut es,. and
t he excess bromne i gst Poyed By addi ng—afe 0B8PS cycl ohexene. This

ol utionf of the acceptor, and
n40 hours. The

solution is then %Bdded usilng a needl é to the
the reaction mxture 1 ged at roomtenpera
reaction mxture Is t filtered through Hyflo er Cel[err] and

t hor oughl y washed wi CHerr]dJ[err], and the MWitrate is washed with 10 %
aqueous NaHCO3 sol ution. The aqueous phase is reextrggted three tines with
CH err]C[err], and the com bined organic phases are dried (Na2SJerr]),
filtered and concentrated in vacuo. The residue is purified by colum '

i b bt AR b 2l £ ) it R s .1 ! 2 o
methanol (48 mi)is stirred at room temperature for 8 hours. The clear colourless solution is
then neutralized by adding a strongly acidic ion exchanger (Amberiyst15), then filtered
through Hyfio Super Cei® and concentrated in vacuo. The oily residue is purified by column
chromatography on silica gel (gradient elution: CH;Clx’methanol 98:2 to 95:5), resulting in
the triol 38 (1.72 g, 97 %).

9’ i cooen .
T e
n 7 — [ 4oBn
OBn : '

Bn

BnO

38 39

A suspension of 38 (1.0 g, 1.13 mmol) and di-n-butyltin oxide (0.49 g, 1.98 mmoi) in dry
benzene (33 ml) is bolled under refiux in an argon atmosphere for 5 hours. The reaction
mixture is concentrated in vacuo and dried under high vacuum for one hour. Then CsF
{dried under high vacuum at 300°C for several hours, 0.43 g, 2.82 mmol) is added under an
argon atmosphere, followed by dry 1 ,2-dimethoxyethané_(7.4 mi) and a solution of benzyl
R-3-phenyl-2-trifluoromethanesulfonyloxypropionate (2.6 g, 6.77 mmol) in dry 1,2-di-
methoxyethane (4.9 rhl). The reaction mixture is heated to 35 to 40°C and stirred at this
temperature for 3 hours. Then a solution of 15% KF in 1M aqueous KH,PO, solution

(100 ml) is added, and the mixture is extracted three times with CHxCl,, and the combined
organic phases are dried (Na>SOy), filtered and concentrated in vacuo. The oily residue



WD 97/ 01569

RCT/ EP96/ 02785 - 76-

[err] A solution of the ester 37 (2.4 g, 2.0 nmmol) and sodi um et hoxi de
(0.11 g, 2.0 mol) in methanol (48 m) is stirred at roomterrperature for 8

hours. The cl rless solution is then neutralized by gg4 "ﬁﬂ‘
strongly aci df@ais‘?fﬁkgé:changer (Anmberlyst15), then filtered thro Hyf | o
Super Cel[err] and concentrated in vacuo. The oily residue is purlfled by
col um chromat ography on silica gel (gradien?7el ution:

CHerr]d[err]/methanol 98:2 to 95:5), resulting in the trio 38 (1.72 g, 97
9 . [err] A suspension of 38 (1.0 g, 1.13 nmol) and

di CIn but ]yl tin ogig) :s(ﬂxrﬁ@dtﬂy cdlufh cifdmatographyion émeg_ﬁeﬂem&? tﬂhénd/ét?gb@bét@ld
under reflux i n a (o] e reaction mxture is
concent r at ed |nn7(€!§’é 'QWHJ'B%)%%R rﬁ%@%%ﬁgéﬁlﬂﬁqw‘eﬁ% afour . Then CsF
(dried under high vacuum at 300[err]C for several hours, 0.43 g, 2.82 nmol)

i s added under an argon at nosphere, foI | owed by dry 1 ,2-dinet hoxyet hane
(7.4 m) and a solcgdgnon of benzyl

R- 3- phenyl - 2-tri fjugr aneSLQHf QxyFoptt nat 6 g, L“{]gmk) An
dry 1,2-di- nethpx g . Thereac I on atedto 35 to
40C and stirred p Ofne erature f or—S8--hdtr s a soI ution of 15% KF
in 1M aqueous KH2Pq er. &4 ution (100 mM) is add the mxture is
extracted three tinmes g err]Cl[err], and the rHed

H .

Bn

39 B1.41

Dioxane (3.5 mi}, water {1.7 ml) and glacial acetic acid (0.25 mi) are added to a mixture of
Pd(OH),/C (F riman catalyst, Pd content 20%, 0.035 g) and the benzy! ether 39 (0.038 g,
0.034 mmoi). The flask is evacuated and flushed with argon several times. It is then
flushed with hydrogen, and the black reaction mixture is hydrogenated under a slightly ele-
vated pressure of hydrogen at room temperature for 24 hours and then filtered through a
cellulose filter (pore size 45 um). The filtrate is concentrated in vacuo, and the residue is
taken up with water and concentrated again several times in order to remove excess acetic
acid. A solution of the residue in water is passed through a Dowex50 ion exchange column
(Na"* form, diameter of the column 0.2 cm, length 3.5 cm) washing with deionized water. The
clear filtrate is concentrated in vacuo and purified by gel filtration on Bio-Gel P2 (particle
size 65 um, column diameter 2.5 cm, length 35 cm, eluent: water, flow rate 0.45 mi/min,
detection at 215 nm) and subsequent reverse phase chromatography {Merck RP18 silica
gel, gradient elution: HyO/methanol 65:35 to 55:45), resulting in the target molecule B1.41
(0.014 g, 59 %) as a fluffy white solid (after iyophitization): *H NMR (500 MHz, D,0, +50°C)
87.58 - 7.53 (m, 4H), 7.51 - 7.46 (m, 1H), 5.22 (d, J=4.0 Hz, 1H), 4.57 (d, J=7.6 Hz, 1H),
4.56 (q, J=6.4 Hz, 1H), 4.33 (dd, J=4.2, 8.6 Hz, 1H), 4.30 (dt, J=6.3, 3.2 Hz, 1H), 3.66 (dd,
J=8.0, 9.4 Hz, 1H), 3.59 (dd, J=3.0, 13.8 Hz, 1H), 3.33 (dd, J=4.2, 14.0 Hz, 1H), 3.13 (dd,
J=9.0, 14.0 Hz, 1H), 1.82 (sex, J=6.9 Hz, 2H), 1.36 (d, J=6.4 Hz, 3H), 1.10 (t, J=7.5 Hz, 3H);
MS (FAB, NBA) 720 (M+Na), 698 (M+H).



organi ¢ phases are dried (NaJerr]SO4), filtered and concentrated in vacuo.
The oily residue WO 97/ 01569

PCT/ EP96/ 02785 : -77- (3.2 9)
is purified by colum chronatography on silica gel (elution: toluene/ethyl
acetate 70:30), resulting in the ether 39 (0.98 g, 78 %9 as a_colourless

f oam WOPIPISE® [ oxane (3.5 m), water (1.7 nl) and E?M"ﬁ etic
acid (0.25 m) are added to a m xture of Pd(OH)[err]/C (F rinman catal yst,
Pd content 20% 0.035 g) and the benzyl etheyg39 (0.038 g, 0.034 mmvi). The
flask is evacuated and flushed with argon several tines. It is then flushed
wi th hydrogen, and the black reaction m xture is hydrogenated under a
slightly ele- v S : W meom tenperature for 24 hours
and then fil ter%%&?%l?'%h#’;esgg%ﬂ?ose fiﬂrl‘?g?a pore size 45 pm. The
filtrate is concentrated in vacuo, and the residue is taken up with water
and concentrated again several tinmes ip prder to renpbve excess acetic acid.
A solution of the residue in water is pggsed through a Dowex50 ion exchange
colum (Na[err] form diameter of9the”coljurgg, 0.9 sl €Ngth 3.5 cn) ewashi ng
with deionized water. Pfhe cl ear tliratf W6 conagfjt r at edoH n vacsip a,digo
purified by gel %9 i ' parti cHt 9 p Nim
diameter 2.5 cm | t fLiow r : /' mn,
ubsequeit reverse phgse) ch? onat ogf aphy (Mirck RP1
P on: H err] O net hanok65: 3 5), resulting.
in the target nol egad€"B1l.41 (0.014 g, 59 % as a fl mwhite solid (after
| yophilization): [err]H NWR (500 WMHz, D[err]O + 50[err]C) [err] 7.58 -
7.53 (m 4H), 7.51 - 7.48g(m 1 H), 5.22 (d, J=4.0 Hz, 44 H, 4.57 (d, J=7.6
Hz, 1 H), 4.56 (q, J=6.4 Hz, 1H), 4.33 (dd, J=4.2, 8.6 Hz, 1H), 4.30 (dt,
J=6.3, 3.2 Hz, IH, 3.66 (dd, J=8.0, 9.4 Hz, 1H), 3.59 (dd, J=3.0, 13.8 Hz,
1H), 3.33 (dd, Asdspensiédof38.65.4;00.733mrhal) adidi-nlbiityifh oaacf]’e 93229 12d)mmdl) R dry

=6.9 Hz, 2 1. =6.4 Hz 1.1 Hz ;
E Ei)é ‘IiIBS\) 97 20 ?1%@9 (22%8)3&%’9%]% _t_?nder refix %mn argon aotmg:t:.ﬁhere for 16 hodrs.ame’reawc%on

mixture is concentrated in vacuo and dried under high vacuum for one hour. Then CsF

P o- CGel
cm el nt :

L]

(dried under high vacuum at 300°C for several hours, 0.28 g, 1.83 mmol) is added under an
argon atmosphere, followed by dry 1,2-dimethoxysthane (4.0 mi) and a solution of the
triflate A5 (1.74 g, 4.4 mmol) in dry 1,2-dimethoxyethane (2.7 ml). The reaction mixtureis =
heated to 35 to 40°C and stirred at this temperature for 3 hours. Then a solution of 15% KF
in 1M aqueous KH,PO, solution (100 mL), is added, and the mixture is extracted three

times with CH.Cl», and the combined organic phases are dried (Nazsol;)', filtered and con-
centrated in vacuo. The oily residue (2.6 g) is purified by column chromatography on silica
gel (elution: toluene/ethyl acetate 3:1, then CH,Cl/methanol 19:1) resulting in the ether 40
(0.33 g, 40 %) as a colouriess foam, and partial recovery of the precursor 38 (0.167 g,

26 %).

€O0Bn | M COONa @
H OH on M o~ M OH o
7 7N 0 o o—7% 7M 07N\
ﬂ\g izou o
8n _

40 B1.42




WO 97/ 01569 PCT/ EP96/ 02785
-78 - Exanpl e B22: Preparati on of conpound Bl. 42. [err] A
suspension of 38 (0.65 g, 0.73 mml) and di-n-butyltin oxide (0.32 g, 1.28
mmol) in dry benzene (22 m) is boiled under reflux in an argon atnosphere
fdr 16 hours. The reaction mxture is concentrated in vacuo and dried under
hi gh vacuum f o™OH®I¥8ur . Then CsF (dried under high vacuum - g0 c
for several hours, 0.28 g, 1.83 nmol) is added under an argon at nosphere,
followed by dry 1 ,2-dinethoxyethane (4.0 nl)}gand a solution of the
triflate A5 (1.74 g, 4.4 mmol) in dry 1, 2-di nethoxyethane (2.7.m). The
reaction mixture is heated to 35 to 40[err]C and stirred at this

f . ' 0% KE. |
solut 1 on'( 100 rPP R b fellerioinl it echs soBIe &5 o P P FRT, Kbt ,
CH2C [err], andPd(PH)£G (Reaneunmatplyst, Pdiontent 205 £0.025 glandiNaeismzyi, ettiari40¢0.686 g,
9 cons . : e . . ; bty
oD et oo oy DS PRZAEReef i oflliod 54 il 0 ft shy S e o ok
CH2CI [ er r]/ met heithotydiagen) andetha blsick geaction mixtuse irchydmgenaed andger asligitly elayated -
col ourl ess foamyeadi Bittyktdyen aEffdHPleihpBiaturd for B Houky S theiPrilfered!through a <Binise

[err]
filter (pore size 45 um). The filtrate is concentrated in vacuo, and the residue is taken up

with water and ooncentréted again several times in order 1o remove excess acetic acid. A
solution of the residue in water is passed through a Dowex50 ion exchange column (Na*
form, diameter of the column 0.9 cm, length 3.5 cm) washing with deionized water. The
clear filtrate is concentrated in vacuo and purified by gel filtration on Bio-Gel P2 (particle
size 65 pm , column diameter 2.5 cm, iength 35 cm, eluent: water, flow rate 0.45 mi/min,
detection at 215 nm) and subsequent reverse phase chromatography (Merck RP18 silica

.gel, elution: H:O/methanol 1:1), resulting in the target molecule B1.42 (0.009 g, 41 %) as a
fluffy white solid (after lyophilization): 'H NMR (400 MHz, D20) & 5.09 (d, J=3.7 Hz, 1H),
4.58 - 4.46 (m, 2H), 3.94 (d, J=2.2 Hz, 1H), 3.58 {t, J=8.4 Hz, 1H), 3.43 (dd, J=1.8, 9.5 Hz,
1H), 1.83 (d, J=12.2 Hz, 1H), 1.28 (d, J=6.7 Hz, 3H), 0.95.(t, J=7.6 Hz, 3H); *C NMR (100.6
MHz, D.0O) 5 183.0 (C,), 101.6 (CH), 98.0 (CH); MS (FAB, THG) 704 (M+H).
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Di oxane (1.2 m), water (0.6 m) and glacial acetic acid (0.3 m) are added
to a mxture of Pd(OH)[err]/C (Pearl man catalyst, Pd content 20% 0.025 g)

ahd the benzyl 0 (0.036 g, 0.032 nmmol ). The flask is and
flushed with a?ﬁ%ﬂﬁ"éﬁeral tinmes. It is then flushed wth hwﬁ&g&nd
the black reaction m xture is hydrogenated under a slightly el evated
pressure of hydrogen at roomtenperature fargp8 hours and then filtered
through a cellulose filter (pore size 45 pn). The filtrate is concentrated
in vacuo, and the residue is taken up wth water and concentrated again
several tinmes i t tdaC acid. A solution of the
residue in mtﬁgﬁ%g@@ﬁféﬁgﬁ a '&E\’\'g?gf)dslgon exchange colum (Na form
di anmeter of the colum 0.9 cm length 3.5 cm washing with deionized water.
The <clear filtrate is concentrated in vacuo and_purified by gel filtration

on Bio-Gel P2 (particle sigsogd pm, colum diageter 2.5 cm length 35 cm
eluent: water, flowrate 8,15 rri/m"?i'! det @M i ~AL320n)..and subsequent

reverse phase chromat ogr apfty " PNET W gél, elution:

H err] O nethanol 1:1), r I ti idgat N arget nol ecule Bl.42 (0.009 g, 41
% as a fluffy white solid (HPter f‘yo hilization): [err]H NVR (400 MHz,
Derr]O [err] 5.09 (d, J=3.7 Hz; l opd- 5839 4.46 (m. 2H), 3.94 (d,
J=2.2 Hz, 1 H), 3.58 (t, J=8.4 .°3.43 (dd, J=1.8, 9.5 Hz, 1H),
1.83 (d, J=12.2 Hz, 1H), 1.23 (o .7 Hz, 3H), 0.95 (t, J=7.6 Hz, 3H);

[err]C NWVR (100.6 MHz, D20) 8 183.0 (@¢err]), 101.6 (CH), 98.0 (CH; M
(FAB, THG 704 (M+H).- WD 97/ 01569
PCT/ EP96/ 02785 . -80 - Exanpl e B23:
Preparation of cogpggnd Bl. 43. COOBn
o] o% O ﬁr/
h OBn h H OBn
-+
07 oen OBn
BrO " BAO "
M 46

Morpholine (1.1 ml) and Pd(PPhs); (0.071 g, 0.062 mmol) are added to a solution of the
allyt carbamate 39 (0.695 g, 0.618 mmol) in tetrahydrofuran (8.5 ml). After exactly 15
minutes the solution is concentrated and the residue is dried under high vacuum for one
hour. Purification of the residue by column chromaiography on silica Qel {eluent: CHClo/
methanol 88:2, contains 0.3 % concentrated aqueous ammonia solution) gives initially the
less polar allylamine 46 (0.24 g, 36 %) followed by the more polar piperidine 41 (0.39 g,
60 %).



[err] Morpholine (1.1 m) and Pd(PPh[err])[err] (0.071 g,
0:062 mmol ) are added to a solution of the allyl carbamate 39 (0.695 g,
0.618 mml) in tetrahydrofuran (8.5 nl). After exactly 15 m nutes the
solution is concentrated and the residue is dried under high vacuum for one

hdur . Purificew? t he resi due by col um chromat ography og&ﬁgﬁgﬁ,@el
(eluent:. CH err %err]/ net hanol 98:2, contains 0.3 % concentrated agueous
anmoni a solution) gives initially the less polar allylamne 46 (0.24 g, 36

% followed by the nore polar piperidine 41.g1Q. 39 g, 60 % . W)
97/ 01569 PCT/ EP96/ 02785
[err]
COOBn o}
OH OH
J)L ) /T ﬁ 2
o .
h H OBn
0
7 OBn OBn
n
Bny Bn
1 42

Pyridine (5 ul, 0.06 mmol) and acetic anhydride (1,8 u |, 0.04 mmol) are added under an
argon atmosphere to a solution of the piperidine derivative 41 (0.035 g, 0.0336 mmol) in dry
CH,CI, (0.6 ml) at 0°C. The solution is stirred at 0°C for 45 minutes and then washed with
5% aqueous NaHCO; solution, and the aqueous phase is reextracted three times with
CH,Cl,.The combined organic phases are dried with Na,SO, filtered and concentrated in
vacuo. The residue (0.05 g) is purified by column chromatography on silica gel (eluent: ethyl
ecetate/hexane 4:1), resulting in the acetylpiperidine 42 {(0.033 g, 91 %) as a colourless

foam.
CO0Bn OH . COONa o
o oy:, — 7=
O
h H OBn
OBn OH
BhO " H
42 B1.43

Dioxane (1.4 mi), water (0.7 mil) and glacial acetic acid {0.35 ml) are added to a mixture of
Pd(OH)2/C (Peariman catalyst, Pd content 20%, 0.03 g) and the benzyl ether 42 (0.04 g,
0.037 mmol). The flask is evacuated and flushed with argon several times. It is then flushed
with hydrogen, and the black reaction mixture is hydrogenated under a slightly elevated
pressure of hydrogen at room temperature for 48 hours and then filtered through a cellulose
filter (pore size 45 um). The filtrate is concentrated in vacuo, and the residue is taken up
with water and concentrated again several times in order to remove excess acetic acid. A
solution of the residue in water is passed through a Dowex50 ion exchange column



Pyridine (5 pl, 0.06 mmol) and acetic anhydride (1,8 pl, 0.04 mmol) are
added under an argon atnosphere to a solution of the piperidine derivative
41 (0.035 g, 0.0336 Mol ) in dry CHerr]CJ[err] (0.6 mM) at O[err]C The
solution is stirred at O[err]C for 45 m nutes and then washed with 5%

adueous NaHCO ution, and the aqueous phase is reextr

tinmes with CHZgé;-’f'ﬁg&conbi ned organi c phases are dried V\,itha%‘%'&p{?Sse
filtered and concentrated in vacuo. The residue (0.05 g) is purified by

col umm chromat ography on silica gel (eluent:-ggthyl acetate/hexane 4:1),
resulting in the acetyl piperidine 42 (0.033 g, 91 % as a col ourless foam
[err] Dioxane (1.4 m), water (0.7 m) and glacial acetic acid (0.35 m)
are added to a fg* i hrhh 0.9 dnf A Sh wi

0. 03 g) and t el loiodh el bfhd vl 09 d?%*g%“@m%@*?@#ﬁéﬁ piESpsRkeRker e
evacuat ed and f Faatiltiatestoenesnysiedde vagugjand pufied byigel Bratign onBicyGRLRR (RAttisle
hydrogen, and t kg 85 aKcdigif tiaRiate? 26 4, Gerigin 9% Ehh OflGat-vfler Ui late0.35 hﬂhﬁd, y
el evated pressure of hydrogen at room tenperature for 48 hours and then
filtered througdetectiopiak 215mm) and subsequent reverre phasy chramatopmaphy i(Merck RP18 silica .
concentrated in M?&H&ien@llﬁoﬁhﬁeﬁm&ﬁdﬁ’@z Lvid $480 3145, r&é&dﬁg%@ﬁar@éﬂnl olecul B1,43

concent r at ed ag?au N several times In order to renbve excess ace
sol ution of the(0:Qd4igiGé %)rasiiusiy white solisiattertyapbllization): (b NMBEE0E MhizoRAN STRS -
col um T Q1 _ .
T e/ 0a7as 705 61288 (m, 11), 1.95 (s, 3H), 0.98 (¢, J=6.7 Hz, 3H);MS (FAB, THG) 654 (MsH)
(Na[err]form df3ghM+&H-Nd). t he colum 0.9 cm length 3.5 cnm), washing with
dei oni zed water. The <clear filtrate is concentrated in vacuo and purified
by gel filtration on Bio-Gel P2 (particle _size 65 pm colum dianeter 2.5
cm |ength 35 chxampleB2¢: Preparation of compoupdBY-445 i /nin, detection at 215
nm and subsequent reverse phase chromatography (Merck RP18 silica gel,
gradient elution: nmethanol/H20 2:3 via 1:1 to 3:2), resulting in the target
nol ecul e B1. 43 LG?@BA 0, ~04 %O as a fluffy whi B§o|igﬂ(after- i
| yophi lization): s (400 MHzyy D20) [eH 7.22 OH Ph
O:Z z} 0 N
oBn © '

. O
H H OBn

OBn OBn

B
41 43
Compound 43 is prepared from the piperidine 41 (0.02 g, 0.019 mmol) and benzoyl chioride

(2.5 w, 0.021 mmol) in analogy to a method for the acetylipiperidine 42 (Example B23). The
yield is 0.02 g (90 %).

1] ' 0
COOBn COONa
Ml o OH OH N/Lph H oH oH P -
% (o]
h B O Q_ﬁ\\// .
H JbN h H OH
97 oen 07 oH
n
43 B1.44

The target compound BiM is prepared by hydrogenation of the banzyf ether 43 (0.042 g,
0.0367 mmol) and subsequent purification in analogy to the acetyl derivative B1.43. The



7.06 (m 5H), 4.86 (m 1 H), 1.95 (s, 3H), 0.98 (d, J=6.7 Hz, 3H); M5 (FAB,

THG 654 (MrH), 632 (M+2H Na). Exanpl e B24: Preparati on of conpound

Bl. 44. [err] 41 43

Compound 43 is prepared fromthe piperidine 41 (0.02 g, 0.019 nmmol ) and

benzoyl chlori pl, 0.021 mmol) in analogy to a nethod .

acetyl pi peri diﬂ@%&l Exarrpl e B23). The yield is 0.02 g (90 %J&}gﬂppzﬁzm

[err] The target conpound Bl.44 is prepared by hydrogenation of the benzyl

ether 43 (0.042 g, 0.0367 mmol) and subsequergg_purification in anal ogy to
7

t he acetyl derivative Bl.43. The WO 97/ 01569
PCT/ EP96/ 02785 -83 -
product resuits after lyophilization as a fiuffy white solid. Yield: 0.015 g (57 %): MS (FAB,
. THG) 716 (M+H), 694 (M+-2H-Na).

Example B25: Preparation of compound B1.45.

COONa @
Hl.' OH OH N )L(V)/COOMQ
o] o:ﬁﬁ, 8
!)\ <
h
H
07 oH

OH B1.45

H

The target compound B1.45 is prehared in analogy to Example 23 (preparation of com-
pound B1.43) from the piperidine derivative 41: *H NMR (400 MHz, D:0)57.28 -7.13 (m,
SH), 4.95 (m, 1H), 4.37 - 4.23 {(m, 2H), 3.56 (s, 3H), 3.04 (m, 1H), 2.84 (m, 1H), 2.26 (t,
J=7.6 Hz, 2H), 1.08 (d, J=7.4 Hz, 3H); MS (FAB, THG) 810 (M+H).

Example B26: Preparation of compound B1.46.

CooBn o
?‘ o > OH Ho o oM . OH
O o) N
h Hﬁg\oﬁz — f‘ @’703 ps
H n
Q-7 oen 97 oan .
Bn n

Bn

41 45

Pyridine (4 pul, 0.05 mmotl) and cyclohexanecarbonyl chloride (7.2 pl, 0.056 mmol) are added
at 0°C to a solution of the piperidine derivative 41 (0.04 g, 0.038 mmol} in dry CH:Cl>

(0.7 mi). After 20 minutes, the reaction mixture is washed with 10 % aqueous NaHCO;
solution, and the aquéous phase is reextracted three times with CH.Cl>, The combined
organic phases are dried (NaSO,), filtered and concentrated in vacuo. Purification by



product results after |yophilization as a fluffy white solid. Yield: 0.015

g (57 ¥: M5 (FAB, THG 716 (MtH), 694 (M2H Na). Exanpl e B25:
Prepar ation of compound B1. 45. [err] The target conpound Bl. 45
is prepared in analogy to Exanple 23 (preparation of com pound Bl.43) from
t he pi peridine %% gdgve 41: [err]H NVMR (400 MHz, D20) [err] 5 3
(m 5H), 4.95 (m @ 4.37 - 4.23 (m 2H),356(s 3H), 3.0 m

2.84 (m 1H, 2.26 (t, J=7.6 Hz, 2H), 1.08 (d, J=7.4 Hz, 3H); M5 (FAB, THG)
810 (M+H). Exanpl e B26: Preparation-of conpggnd Bl. 46. [err]
Pyridine (4 pl1, 0.05 nmml) and cycl ohexanecarbonyl chloride (7.2 pl, 0.05
nmol ) are added at OC to a solution of the piperidine derivative 41 (0.04

i xture i veashes i iippBRN a0 fe Grifeprodil Rlooi of sl 6 (ol AEGRLLAR,
i s reextracted taoetade fithgivesdhelamitly 45 (01081 9,68/%): The conbi ned organi ¢ phases

are dried (Na[err]SOerr]), filtered and concentrated in vacuo.
Purification by

COONa

P fHpe

45 - B1.46

Dioxane (1.1 mi), water (0.55 mi) and glacial acetic acid (0.27 ml) are added to a mikture of
Pd(OH)./C (Peariman catalyst, Pd content 20%, 0.05 g) and the benzyl ether 45 (0.029 g,
0.025 mmol). The flask is evacuated and flushed with argon several times. it is then flushed
with hydrogen, and the black reaction mixture is hydrogenated under a siightly elevated
pressure of hydrogen at room temperature for 24 hours. Then, for hydrogenation of the aro-
matic ring, 5% RKWC (0.02 g} is added and hydrogenation is continued for 24 hours. The
reaction mixture is ﬂltéred through a cellulose filter (pore size 45 um), the filtrate is concen-
trated in vacuo, and the residue is taken up with water and concentrated again several
times in order to remove excess acetic acid. A solution of the residue in water is passed
through a Dowex50 ion exchange column (Na* form, diameter of the column 0.9 cm, length
3.5 cm), washing with deionized water. The clear filtrate is concentrated in vacuo and puri-
fied by gel filtration on Bio-Gel P2 (particle size 65 pm, column diameter 2.5 em, length 35
cm, eluent: water, flow rate 0.45 mi/min, detection at 215 nm) and subsequent reverse
phase chromatography (Merck RP18 silica gel, elution: methanol/H.O 60:40), resulting in
the target molecule B1.46 (0.012 g, 64 %) as a fluffy white solid (after lyophilization): 'H
NMR (400 MHz, D,0) & 5.04 (m, 1H), 4.48 (m, 1H), 4.45 - 4,32 (m, 1H), 2.72 (m, 1H), 1.17

. {d, J=5.8 Hz, 3H); MS (FAB, THG) 728 (M+-H), 706 (M+2H-Na).



WO 97/ 01569 :

PCT/ EP96/ 02785 -84 - col um
chromat ography as the crude product (0.09 g) on silica gel (eluent:

hexane/ et hyl acetate 1:1) gives the amde 45 (0.03 g, 68 %.

[err] Doxane (1.1 ml), water (0.55 nl) and glacial acetic agi-g b )
are added to YHPEE of Pd(OH)[err]/C (Pearl man cat al yst, qu‘cont eﬁgtsm20%
0.05 g) and the benzyl ether 45 (0.029 g, 0.025 nmol). The flask is
evacuated and flushed with argon several tinmgs- It is then flushed with
hydr ogen, and the bl ack reaction m xture is hydrogenated under a slightly
el evated pressure of hydrogen at roomtenperature for 24 hours. Then, for

hydr ogenat i on % I 9 (0.02 g) is added and

hydr ogenat i on %’%%‘%%e?é orﬁgftﬁ%ﬂ?@ﬁ% éﬁr'eaction mxture is filtered
through a cellulose filter (pore size 45 pm, the filtrate is concen-
trated i n vacuo, ac%g the residue is taken up with water and concentrated
agai n several tiggs 'h or@er to ghove excess ic ag{d. A solution of
the résidue in iféam gﬁ?ﬂgh DoweXBiLd ngeQ% o~
(Na[err] form anmet t orimm Q-9—am || eng 52 . shing with
dei oni zed wat er. I"The!-l lear flltrate is conce hratqzﬁt: uo and puri- fied
by gel filtration on Bt ot (particle size 65 p m di anmeter 2.5
cm length 35 cm el uenfgg,Water, flow rate 0.45 m/nfg ‘bction at 215
nm and subsequent re se phase chromat ography ( Mo RP18 silica gel, .
el ution: nethanol/H20 60:40), resulting in the target nolecule Bl.46 (0.012
g, 64 % as a fluffy whiteggolid (after |yophilzation):Btf4xr]H NVR (400
MHz, Derr]O 8 5.04 (m 1H), 4.48 (m 1H), 4.45 - 4.32 (m 1H), 2.72 (m
1H, 1.17 (d, J=5.8 Hz, 3H); M5 (FAB, THG 728 (M+H), 706 (M-2H Na).

- WD 97/ 01569 Dioxane (1.4 ml), water (0.7 ml) and glacial acetic acid (0.35 ml) are added to a mixture of
PCT/ EP96/ 02785

Pd(OH)./C (Peariman catalyst, Pd content 20%, 0.03 g) and the benzyl ether 46 (0.042 g,
0.039 mmo!). The fiask is evacuated and flushed with argon several times. It is then flushed
with hydrogen, and the black reaction mixture is hydrogenated under a slightly elevated
pressure of hydrogen at room temperature for 16 hours and then filtered through a celiulose

filter (pore size 45 um). The filtrate is concentrated in vacuo, and the residue is taken up in

water and concentrated again several times in order to remove excess acetic acid. The
crude product (0.014 g) is purified by gel filtration on Bio-Gel P2 (particle size 65 um, -
column diameter 2.5 cm, length 35 cm, eluent: water, flow rate 0.45 mi/min, detection at
215 nm) and subsequent reverse phase chromatography (Merck RP18 silica gel, elution:
methanol/H:0 1:3) resulting in the target moltecule B1.47 (0.009 g, 36 %) as a fluffy white
solid (after lyophilization): 'H NMR (400 MHz, D;0) § 7.10 - 7.02 (m; 4H), 7.01 - 6.94 (m,
1H), 4.80 (br s, 1H), 4.10 (d, J=7.0 Hz, 1H), 3.84 (dd, J=4.7, 8.5 Hz, 1H), 3.20 (t, J=8.7 Hz,
1H), 2.97 (dd, J=3.3, 9.7 Hz, 1H), 2.83 (dd, J=4.7, 13.1 Hz, 1H), 2.63 (dd, J=8.5, 13.1 Hz,
1H), 0.87 (d, J=7.0 Hz, 3H), 0.63 (t, J=7.3 Hz, 3H); MS (FAB, THG) 654 (M+Na), 632 (M+H).



- 85 - Exanpl e B27 Preparati on of conpound Bl. 47. [err]

Di oxane (1.4 m), water (0.7 m) and glacial acetic acid (0.35 nl) are
added to a m xture of Pd(OH)[err]/C (Pearl man catal yst, Pd content 20%
0.03 g) and the benzyl ether 46 (0.042 g, 0.039 nmol). The flask is
evacuat ed and %&% gow th argon several tinmes. It is then fl '

hydr ogen, and t ack reaction mxture is hydrogenated under a slightly
el evat ed pressure of hydrogen at roomtenperature for 16 hours and then
filtered through a cellulose filter (pore sr8@-45 pnm). The filtrate is
concentrated in vacuo, and the residue is taken up in water and
concentrated again several tines in order to renobve excess acetic acid. The
crude product (Bxdile BPS:iRrepititionict dompogelBY.48.t rati on on Bi o-CGel P2
(particle size 65 pm colum dianeter 2.5 cm length 35 cm eluent: water,
flowrate 0.45 m/mn, detection at 215 nn) and subsequent reverse phase
chr omat ogr aphy (I\/diagnRPw silica gel, elution: methanol/H20 1:3)gresulting

in the target noH uIe BI°H7 (0.609 g 36 (%?NQB% f lowf fy OS@Id (after
7

| yophi l'i zation): D20) <o mr 2HfaHe7. 01

-76.94 (m 1H), 2710 (d, JE7.0 (dd, J=4.7,
8.5 Hz, 1 H), 3.20( , . 1H), 2.97 "0ddm , 1H), 2.83
(dd, J=4.7, 13.1 Hz, 1 (dd, J=8.5, 13.1 0.87 (d, J=7.0 Hz,
3H), 0.63 (t, J=7.3 Hz M6 (FAB, THG) 654 ( ( MFH) .

WD 97/ 01569 B

PCT/ EP96/ 02785 Exanpl e B28

Preparati on of conmpound B14%8.

Triethylamine (7 pl, 0.05 mmol) and n-butanesulfonyl chioride (3.7 pl, 0.029 mmol) are
added at 0°C to a solution of the piperidine 41 (0.025 g, 0.024 mmol) in CH.Cl (0.3 mi).
After 45 minutes, the reaction mixture is washed with 10 % aqueous NaHCOs; solution, and
the aqueous phase is reextracted three times with CH.Cl,. The combined organic phases
are dried (Na>SQ,), filtered and concentrated in vacuo. The crude product is purified by
column chromatography on silica gel (eluent: hexane/ethyl acetate 60:40), resulting in the
sulfonamide 47 (0.022 g, 79 %).

" 0 o ™ Ny ~n-C 4Hy o OH o :jsll\n-c Mg
ﬁg\gjm o ﬁ?‘&ﬁt’/
H - OH
H
OBn OH
Bn Hi
a7 ' B1.48

Dioxane (1.0 ml), water (0.5 ml) and glacial acetic acid (0.25 ml) are added to a mixture of
Pd(OH)./C (Peariman catalyst, Pd content 20%, 0.013 g) and the benzyi ether 47 (0.027 g,
0.023 mmol). The flask is evacuated and flushed with argon several times. It is then
flushed with hydrogen, and the black reaction mixture is hydrogenated under a slightly
elevated pressure of hydrogen at room temperature for 24 hours and then filtered through a
cellulose filter (pore size 45 pm). The filtrate is concentrated in vacuo, and the residue is

taken up with water and concentrated again several fimes in order to remove excess acstic



[err] Triethylamne (7 pl, 0.05 nmol) and n-butanesul fonyl chloride (3.7
pl, 0.029 nmol) are added at O[err]C to a solution of the piperidine 41
(0.025 g, 0.024 nmmol) in CHRd [err] (0.3 m). After 45 mnutes, the
reaction mixture is washed with 10 % aqueous NaHC( err] solution, and the

aqueous phasewgoffiseet racted three tines with CH2C [err]. Thecrmweiorssl
organi ¢ phases are dried (Na2S®™4), filtered and concentrated in vacuo. The

crude product is purified by colum chromat ography on silica gel (eluent:
hexane/ et hyl acetate 60:40), resulting in th® sul fonani de 47 (0.022 g, 79
9 . [err] Dioxane (1.0 m), water (0.5 m) and glacial acetic
acid (0.25 m) are added to a m xture of Pd(OH)[err]/C (Pearl man catal yst,
Pd content 20%acid. Akslutipn efttie réskduedmwaler istHassedithirough @Dbwex5®iod 28changeé Lolumhe

flask i s evacu nd,. h Wt h 0 V. i At oois then,.flushed
i £y ar ogen. AR cgehélf S ind ik bdh, 38 &5 Wkt gl o Walt?."
slightly el evatle gragfiltrateds condentiated ivvaguo ancbpurified py gealkfiliratioh on BR4GEARR s and
then filtered t . ' r ' il te | S
Concent rateq i iPuce 38 g8, KoR delpchéi28 B8, Gndih 38 cfip oGk witd, s e 8148
concentrat ed agalfminsdetectiah at 218ysm) andeubisequent rewerse phase chmatagedphy (Merck RP18
\Ié\gT? 338613/5827 85 silica gel, gradient elution: methanol/H,O 35:65 to 45:55), resulting in g\7 target molecule
B1.48 (0.011 g, 65 %) as a fluffy white solid (after lyophilization): 'H NMR (400 MHz, D,O)
87.51 - 7.35 (m, 5H), 5.15 (d, J=3.4 Hz, 1H), 4.54 (q, J=6.2 Hz, 1H), 4.51 (d, J=8.0 Hz, 1H);
4.03 (dd, J=2.8, 10.4 Hz, 1H), 3.59 (t, J=8.9 Hz, 1H), 3.23 (dd, J=4.8, 13.4 Hz, 1H), 3.05
(dd, J=8.6, 13.4 Hz, 1H), 1.84 {pen, J=7.6 Hz, 2H), 1.54 (sex, J=7.3 Hz, 2H), 1.27 (d, J=6.6
Hz, 3H), 1.02 (t, J=7.5 Hz, 3H); MS (FAB, THG) 732 (M+H).

Example B29: Preparation of compound B1.49.

COONa o
H

[
0, OH OH N>8//
R
0
h ﬁ\ ? B1.49

0/ on

The target compound B1.49 is prepared in analogy to Example B28 -(preparation of com-
pound B1.48) starting from the piperidine derivative 41 and p-toluenesulfonyl chioride: 'H
NMR (400 MHz, D:0) & 7.56 (d, J=7.2 Hz, 2H), 7.33 (d, J=7.2 Hz, 2H), 7.28 - 7.11 {m, 5H)},
4.81 (d, J=3.4 Hz, 1H), 4.22 (d, J=7,9 Hz, 1H), 3.75 (d, J=2.4 Hz, 1H), 3.65 (dd, J=2.4, 10.2
Hz, 1H), 3.41 (t, J=5.7 Hz, 1H), 3.32 {t, J=8.7 Hz, 1H), 3.13 (dd, J=2.5, 9.3 Hz, 1H), 3.00
(dd, J=4.0, 13.6 Hz, 1H), 2.81 (dd, J=8.9, 13.6 Hz, 1H), 2.67 (br s, 1H), 2.29 (s, 3H), 0.95
(d, J=7.1 Hz, 3H); MS (FAB, THG) 788 (M+Na), 766 (M+H).



acid. A solution of the residue in water is passed through a Dowex50 ion
exchange columm (Na[err] form dianeter of the columm 0.9 cm length 3.5
cn), washing with deionized water. The clear filtrate is concentrated in
vacuo and purified by gel filtration on Bio-Gel P2 (particle size 65 pm
¢ol um dlanetgﬁ ﬁw§§&p1 | ength 35 cm eluent: water, flow raper/breéozrss
m/mn, detect 8 215 nm and subsequent reverse phase chromat ography
(Merck RP18 silica gel, gradient elution: nmethanol/H20 35:65 to 45:55),
resulting in the target nolecule B1.48 (0.088-9g, 65 % as a fluffy white
solid (after Iyophilization) [err]H NVR (400 MHz, D20) [err] 7.51 - 7.35

|(_IanSH) SiS(d J=3.4 Hz, H)y, 4.54 (q, J62Hz,1|—|),4.51(d,J:8.0
03 pa}% ';&i)n
J=4.8, 134&‘#—%‘0 =8. 6, 134Hz 1H) 1.84 (pen, J=7.6 Hz,
2H), 1.54 (sex, J=7.3 Hz, 127(d J66H23H) 1.02 (t, J=7.5 Hz,
%I;) 49I\/IS ( FAB, FHGl)CPnZ (IVH—|) Exanpl e B29: Prepar ation of cdgpgund
e 0Bn The targékgconpoun NA9 g pre e anal o]

to Exanple B28 (Ll Poq of 2o ~Hoatad d,.- i e »
pi peridi ne derivptiv an uenesul f onyl : r NNR (400

Miz, D20) [err] . 5&0(TPM=1.2 Hz, 2H)T 7.3
(m 5H),  4.81 (d, J=37%0HlplH), 4.22 (d,
Hz, 1H), 3.65 (dd, J=2. "2 T Hz, 1H), 3.41 (t,
J=8.7 Hz, 1H), 3.13 (#@, J=2.5, 9.3 Hz, 1H), 3.00 M

. . 2H), 7.28 - 7.11
AFon 3. 75 (d, J=2.4
7 Hz, 1H), 3.32 (t,
(dd, J=4.0, 13.6 Hz,

1H), 2.81 (dd, J=8.9, 13.6 Hz, 1H), 2.67 (br s, 29 (s, 3H), 095
(d, J=7.1 Hz, 3H); I\/B(FAB4 THG 788 (M-Na), 766(M+|%2'
97/ 01569

Exc-zgrls Fg 6{3%7 8gr ngﬁ (1 (?r{"%w?fﬁrn(ﬂgam) gld glg%al acetic acid (0.38 ml) are a'ddé?to'a mixture of

Pd(OH)./C (Peariman catalyst, Pd content 20%, 0.02 g) and the benzyl ether 47 (0.041 g,
0.035 mmol) The flask is evacuated and flushed with argon several times. It is then flushed
with hydrogen, and the black reaction mixture is hydrogenated under a slightly elevated
pressure of hydrogen at room temperature for 16 hours. Then, to hydrogenate the aromatic
ring, 5% RK/C (0.025 g) is added, and hydrogenation is continued for 16 hours. The reac-
tion mixture is filtered through a oellulqse filter (pore size 45 um), the filtrate is concentrated
in vacuo, and the residue is taken up in water and concentrated again several times in order
to remove excess acetic acid. A solution of the residue in water is passed through a
Dowex50 ion exchange column (Na* form, diameter of the column 0.9 cm, length 3.5 cm),
washing with deionized water. The clear filtrate is concentrated in vacuo and purified by get
filtration on Bio-Gel P2 (particle size 65 um, column diameter 2.5 cm, length 35 cm, eluent:
water, flow rate 0.45 m/min, detection at 215 nm) and subsequent reverse phase chromato-
graphy (Merck RP18 silica gel, gradient elution: methanol/HzO 40:60 to 50:50), resulting in
the target molecule B1.50 (0.021 g, 82 %) as a fluffy white solid (after lyophilization). H
NMR (400 MHz, D;0) & 4.97 (d, J=3.7 Hz, 1H), 4.41.(d, J=7.7 Hz, 1H), 4.36 (q, J=6.7 Hz,
1H), 3.81 (d, J=2.6 Hz, 1H), 3.76 {dd, J=2.4, 7.3 Hz, 1H), 3.55 (dd, J=4.4, 7.2 Hz, 1H), 3.30
(dd, J=2.7, 8.7 Hz, 1H), 1.34 (sex, J=7.4 Hz, 2H}, 1.10 (d, J=6.7 Hz, 3H), 0.81 (t, J=7.5 Hz,
3H); MS (FAB, THG) 738 (M+H), 716 (M+2H-Na).



D oxane (1.5 m), water (0.75 m) and glacial acetic acid (0.38 m) are
added to a m xture of Pd(OH)[err]/C (Pearl man catal yst, Pd content 20%
0.02 g) and the benzyl ether 47 (0.041 g, 0.035 mml) The flask is
evacuated and flushed with argon several tines. It is then flushed W th
hydr ogen, and the bl ack reaction m xture is hydrogenated und m%ﬁgtly
el evated  pr ¥QAPESEF hydrogen at roomtenperature for 16 hours en, to
hydrogenate the aromatic ring, 5% Rh/C (0.025 g) is added, and

hydrogenation is continued for 16 hours. The_ggac- tion mxture is
filtered through a cellulose filter (pore size 45 pm, the filtrate is
concentrated in vacuo, and the resi due is taken up in water and

concentrated again_sever.a S ord tgQ renove excess acetic acid. A
sol ution of theaé@g%‘l&:@-fh r% no ?éﬁﬁ‘rﬁough a  Dowex50 ion exchange
column (Na[err] form dianeter of the colum 0.9 cm length 3.5 cm,
washing with deioni zed water. The cl ear f| Itrate is concentrated in. vacuo

and purified by gel cookhltration on Bi 09Gel P2 (parJP@,CPBe SigR 65 p col um
dianmeter 2.5 cm |é&gpth 35 ¥ el uent , Syaters fl oy m NLNH
el Tever se phase d roW@ Mer ck
nut yOn: net hano-Hperr 404 P8 5Q: 50),

detection at 215 n

RP18 silica gel,

resulting in" t J)e ule B1.50 (0.021 g % luffy white
solid (after |yopht zati e ]H NVR (400 Dl err 8P 4. 97
(d, J=3.7 Hz, 1 H), 44;3,230 J=7.7 Hz, 1 H), 4.36 (q, T Hz, 1H), -
3.81 (d, J=2.6 Hz, 1H) 76 (dd, J=2.4, 7.3 Hz, 1H), 3.55 (dd, J=4.4, 7.2
Hz, 1H), 3.30 (dd, J=2.7,,9.7 Hz, 1 H), 1.34 (sex, J=7.4gHz, 2H), 1.10
(d, J=6.7 Hz, 3H), 0.81 (t, J=7.5 Hz, 3H); MS (FAB, THG 738 (MtH), 716
(M+2H- Na) . WD 97/ 01569

PCT/ EP96/ 02785  morpholine (0 37 ml) and Pd(PPhs)s (0.025 g, 0.021 mmol) are &dted to a solutich 6¥itice
B31l: Preparation r]p B

allyl carbamate 40 (0-24 g, 0.212 mmol) in tetrahydrofuran (2.9 ml). After exactly 15 minu-
tes, the solution is concentrated and the residue is dried under high vacuum for one hour.
Purification of the residue (0.38 g) by column chromatography on silica gel (eluent: CHxCl/
methanol 19:1, contains 0.3 % concentrated aqueous ammonia solution) gives the piperi-

dine derivative 49 (0.17 g, 76 %).

(e )

COOBn GOOBn
N)k e

SEE-

Pheny! isocyanate (4.6 i, 0.042 mmol) and diisopropylethylamine (8.5 pl, 0.05 mmol) are
added at 0°C to a solution of the piperidine derivative 49 (0.04 g, 0.038 mmol}) in CH:Cl,
(0.6 ml). After 90 minutes, the reaction mixture is washed with 1 M aqueous KH.PO,
solution and the agueous phase is reexiracted three times with CH,Cl.. The combined

- organic phases are dried (Na.SO,), filtered and concéntrated in vacuo. Purification of the
crude product (0.047 g) by column chromatography on silica ge! (eluent: hexane/ethyl
acetate 58:42) provides the urea derivative 50 (0.035 g, 78 %).



[err] Mor pholine (0.37 m) and Pd(PPh[err])[err] (0.025 g, 0.021 mol)
are added to a solution of the allyl carbamate 40 (0.24 g, 0.212 nmol)
in tetrahydrofuran (2.9 nl). After exactly 15 m nu- tes, the solution is
concentrated and the residue is dried under high vacuum for one hour.

Parification ofwé lgggsi due (0.38 g) by columm chronmat ogr aphypEiembbigs 0el
(eluent: CH2d [err nmet hanol 19:1, contains 0.3 % concentrated agueous

anmoni a sol ution) gives the piperl- di ne derivative 49 (0.17 g, 76 %.

[err] Phenyl isocyanate (4.6 pl, 0.042 +9i ) and dii sopropyl et hyl am ne
(8.5 pl, 0.05 mml) are added at O[err]C to a solution of the piperldine
derivative 49 (0.04 g, 0.038 mmol) in CHerr]d[err] (0.6 mM). After 90

m nutes, the reaction mxture is washgd with 1 M aqueous KH2PO4 o sol ution

and the aqueous pf BY s peext raghed |%hr§,¢ ting Y XK t h ofeH2CI [efr]- 1The,

conbi ned or gani SHA) , 40 ntyated in
m prdduct ( .043@%?7% H
W acdtate 58:42)

vacuo. Purificati
chr omat ogr aphy (el uent: hexarre

provi des the ur o7 &8 (0.035 g, 78 . 0-7 o4O 97/ 01569
PCT/ EP96/ 02785 5 n ' y -90 -
n

50 B1.51

Dioxane (1.3 ml), water (0.65 mi) and glacial acetic acid (0.33 mi) are added to a mixture of -
Pd{OH)./C (Peariman catalyst, Pd content 20%, 0.018 g) and the benzyl ether 50 (0.036 g,
0.031 mmol). The flask is evacuated and tiushed with argon several times. it is then flushed
with hydrogen, and the black reaction mixture is hydrogenated under a slightly elevated
pressure of hydrogen at room temperature for 16 hours and then fiitered through a cellulose
filter (pore size 45 pm). The filtrate is concentrated in vacuo, and the residue is taken up
with water and concentrated again several times in order to remove excess aceﬁc acid. A
solution of the residue in water is passed through a Dowex50 ion exchange column (Na*
form, diameter of the column.0.9 cm, length 3.5 cm), washing with deionized water. The
clear filtrate is concentréted in vacue and purified by gel filtration on Bio-Ge! P2 (particle
size 65 um, column diameter 2.5 cm, length 35 cm, eluent: water, flow rate 0.45 mi/min,
detection at 215 nm) and subsequent reverse phase chromatography (Merck RP18 silica
gel, elution: methanol/H.O 1:1), resulting in the target molecule B1.51 (0.018 g, 80 %) as a
fluffy white solid (after iyophilization): *H NMR (400 MHz, D;0) 3 7.14 (t, J=7.9 Hz, 2H),
7.02 (d, J=8.2 Hz, 2H), 6.95 (t, J=7.7 Hz, 1H), 4.87 (d, J=4.0 Hz, 1H), 4.30 (d, J=7.4 Hz,
1H), 4.23 {q, J=6.6 Hz, 1H), 3.66 (d, J=2.8 Hz, 1H), 3.42 (dd, J=4.4, 7.7 Hz, 1H), 3.16 (dd,
J=2.6, 8.5 Hz, 1H), 1.00 (d, J=6.6 Hz, 3H); MS (FAB, THG) 737 (M+H), 715 (M+2H-Na).



[err] Dioxane (1.3 m), water (0.65 nm) and glacial acetic acid (0.33 m)
are added to a m xture of Pd(OH)[err]/C (Pearl man catal yst, Pd content 20%
0.018 g) and the benzyl ether 50 (0.036 g, 0.031 mmol). The flask is
evacuated and flushed with argon several tines. It is then flushed with
hydr ogen, and_t he black reaction mxture is hydrogenated undgeresshob@bt |y
el evated pres¥R &Y ydrogen at roomtenperature for 16 hours and t hen
filtered through a cellulose filter (pore size 45 pnm). The filtrate is
concentrated in vacuo, and the residue is tagsen up with water and
concentrated again several times in order to renobve excess acetic acid. A
solution of the residue in water is passed through a Dowex50 ion exchange

col um (Na fo”ﬂxa@b e prephrdtibs of mpBan@ B9.52M | ength 3.5 cn), washing
with deionized water. eré?’ lear filtrate is concentrated in vacuo and

purifired by gel filtration on Bio-CGel P2 (particle size 65 pm colum
diameter 2.5 cm |epglh 35 cm eluent: water, flow rate 0.45 nl g
detection at 215 and SHbsequent reverse p chr@mat ogr&phy\“zjlve BEK

RP18 silica gel, err]O 1; lh’e‘tﬁr get
nol ecul e B1.51 (0 018 as a fluffy
| yophi | i zati on): r HPH ({1400 MHz, D20) .9 Hz, 2H),
7.02 (d, J=8.2 2H) obn J=7.7 Hz, .0 Hz, 1H),
4.30 (d, J=7.4 Hz, (ngGGHz Hz, 1H),
3.42 (dd, J=4.4, 77 ?1H) 16 (dd, J=2.86, 00 (d, J=6.6
Hz, 3H); M5 (FAB, THG 737 (MrH), 715 (IVHZH—}A) 7/ 01569
PCT/ EP96/ 02785 npl e B32:
Preparati on of conmpound Bl.5,2°°°”’ OH OH W

o o NN
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The piperidine derivative 49 is converted in analogy to Example B28 (preparation of com-
pound B1.48) using phenylmethanesulfonyl chloride as reagent into the target compound
B1.52: 'H NMR (400 MHz, D,0) & 7.50 (m, 5H), 5.02 (d, J=3.5 Hz, 1H), 4.61 (d, J=13.7 Hz,
1H), 4.54 (d, J=13.7 Hz, 1H), 4.32 (d, J=8.0 Hz, 1H), 3.62 (t, J=6.0 Hz, 1H), 3.52 (dd, J=7.7,
8.4 Hz, 1H), 3.36 (dd, J=3.2, 9.6 Hz, 1H), 3.2 (br d, J=12.6 Hz, 1H), 1.17 (d, J=6.5 Hz, 3H);
MS (FAB, THG) 772 (M+H), 750 (M+2H-Na).

Example B33: Preparation of compound B1.53.

COOBn COOH
H OH OH

. OH
0 Qﬁ\\// NH
Ey\ o 5\
an S —be
H
O~
Bn

49 B1.53



[err] The pip

eridine derivative 49 is converted in anal ogy to Exanpl e B28

(-preparation of com pound Bl.48) using phenyl net hanesul fonyl chloride as

reagent into t

he target ‘conpound Bl.62: [err]H NVMR (400 M—Iz D[err]O) 8

7.50(m5H) 502(d J=3.5 Hz, 1H). 4.61 (d, J=13.7 Hz, 4.54 (d,
J=1 3.7 Hz, 432(d J=8.0 Hz, 1 H), 362(t360HZc‘%rg@stv§s52
(dd, J=7.7, 8 , 3.36 (dd, J=3.2, 9.6 Hz, 5

2.6 Hz, 1 H) 1.17 (d, J:6.5 Hz, 3H); M5 (FAB, THG 772 (MtH), 750

(M2H Na). Exanpl e B33: Preparation of congound Bl.53. [err]
WD 97/ 01569

PCT/ EP96/ 02785

Dioxane (3.7 mi), water (1.8 ml) and glacial acetic acid (0.9 ml) are added to a mixture of
Pd(OH)/C (Peariman catalyst, Pd content 20%, 0.05 g) and the benzyl ether 49 (0.09 g,
0.086 mmol). The flask is evacuated and flushed with argon several times. It is then flushed -

- with hydrogen, and the black reaction mixture is hydrogenated under a slightly elevated

pressure of hydrogen at room temperature for 48 hours and then filtered through a cellulose
filter (pore size 45 um). The filtrate is concentrated in vacuo, and the residue is taken up
with water and concentrated again several times in order to remove excess acetic acid. The
crude product (0.044 g) is purified by gel filtration on Bio-Gel P2 (particle size 65 um,
column diameter 2.5 cm, length 35 cm, eluent: water, flow rate 0.45 ml/min, detektion at
215 nm) and subsequent reverse phase chromatography (Merck RP18 silica gel, gradient
elution: methanol/H.O 30:70 to 50:50), resulting in the target molecule B1.53 (0.04 g, 78 %)
as a fluffy white solid (after lyophilization): 'H NMR (400 MHz, D;0) 5 5.04 (d, J=4.2 Hz,
1H), 4.43 (d, J=7.6 Hz, 1H), 4.27 (m, 2H), 4.20 (g, J=6.5 Hz, 1H), 4.02 (dd, J=2.6, 6.6 Hz,
1H), 3.51 (dd, J=7.8, 9.5 Hz, 1H), 1.12 (d, J=6.2 Hz, 3H); MS (FAB, THG) 618 (M+Na), 596
(M+H).

Example B34: Preparation of compound B1.54.

COOH 0
H OH OH COONa OV

o -
ﬁ&iw oH
H H
B1.53 B1.54

A 1 M solution of 2-(1-naphthyl)ethanesulfonyl chioride in toluene (46 ) is added at room .
temperature to a solution of the piperidine derivative B1.53 (0.025 g, 0.042 mmol) in 1M
aqueous NaHCO; solution (0.22 ml). The mixture is vigorously stirred for 22 hours and then
concentrated in vacuo and dried under high vacuum for 15 minutes. The crude product is
purified by gel filtration on Bio-Gel P2 (particle size 65 pm, column diameter 2.5 cm, length
35 cm, eluent: water, flow rate 0.45 mi/min, detection at 215 nm) and subsequent reverse



-92 - Di oxane (3.7 m), water (1.8 m) and glacial acetic acid (0.9 nl)
are added to a mxture of Pd(CH)[err]/C (Pearl man catal yst, Pd content
20% 0.05 g) and the benzyl ether 49 (0.09 g, 0.086 mmol). The flask is
evacuated and flushed with argon several tines. It is then flushed wth
hydr ogen, and the bl ack reaction m xture is hydrogenated und tIy
el evat ed presglﬁrggmﬁf hydrogen at room tenperature for 48 hoE’?"g anécijd
filtered through a cellulose filter (pore size 45 pn). The filtrate |s
concentrated in vacuo, and the residue is taggn up wth water and
concentrated again several tines in order to renove excess acetic acid. The
crude product (0.044 g) is puri-fied by gel filtration on Bio-Gel P2

Pow rate 0. as HiapbBhromé@i4Ry MEHER RP Sick 641 atyEROmBundfolk b 120 feBliind i}

chr omtit ogr aphy targst GRiesule 91 4 (0@&1 ge31 %) £a 8 ifiufit white selid (after lyophilization) MBO

30: 70 to 50: 50 | 7
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Exanpl e 834 Pr‘b‘ﬁé’rlé% F?'UhMﬁ(F(ﬁﬁ?ﬂ'b@ié?’BiMﬂﬂa) 836 (M+H) [err] A1

solution of 2-(1-naphthyl)ethanesul fonyl chloride in toluene (46 pl) |s
added at room't erature to.a, solutlon of the piperidine derivative Bl.53
(0.025 g, 0.04%%—5354 Prapagation of compand® 1R uti on (0.22 n). The mixture’
is vigorously stirred for 22 hours and then concentrated in vacuo and dried
under high vacuum for- 15 m nutes. The crude product is purified by gel
filtration on Bi 0- GeOOHP2 ( rticle size 65 pm ¢ghym dianeter 2.5 am

length 35 cm elu yaj.er ow r@te . 45 n /Wy n dete@fl! i on at0H215/lmr) and
subsequent revers W\O

7 ﬁi

B1.53 B1.55

A 0.5 M solution of acetic anhydride in toluene is added in small portions (50 to 100 pl) at
room temperature to a solution of the piperidine derivative B1.53 (0.035 g, 0.059 mmol) in

1 M aqueous NaHCO; solution (0.5 ml) until all the precursor is consumed (test by thin-layer
chromatography: silica gel TLC plates, mobile phase: n-butanol/ water/acetone/glacial
acstic acid/NH,OH 70:60:50:18:1.5). The reaction is complete after about one hour, and the
mixture is concentrated in vacuo and dried under high vacuum for 15 minutes. The crude
product is purified by gel filtration on Bio-Gel P2 (particle size 65 pm, column diameter 2.5
cm, length 35 cm, eluent: water, flow rate 0.45 mb/min, detection at 215 nm) and subse-
quent reverse phase chromatography (Merck RP18 silica gel, elution: methanol/H.0 3:7),
resulting in the target molecule B1.55 (0.026 g, 67 %) as a fluffy white solid (after lyophiliza-
tion): "H NMR (400 MHz, D;0) 5 5.01 (d, J=4.2 Hz, 0.5H), 4.99 (d, J=4.2 Hz, 0.5H), 4.44 (d,
J=7.3 Hz, 1H), 4.32 (g, J=6.6 Hz, 0.5H), 3.14 (dd, J=8.0, 12.9 Hz, 0.5H), 2.10 (s, 1.5H),
2.08 (s, 1.5H), 1.13 (d, J=6.6 Hz, 3H).
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chromat ography (Merck RP18 silica gel, elution: nmethanol/Herr]O 7:3),

resulting in the target nolecule B1.54 (0.011 g, 31 %9 as a fluffy white
solid (after |yophilization): 1H NVR (400 MHz, D20) [err] 2785-0- 8
Hz, 1H), 7.54WQ971018Q¢ 8 Hz, 1 H), 7.44 (d, J86Hle), (t, J=7.2
Hz, 1H), 7.22 (t, J=7.2 Hz, 1H), 7.14 (t, J=7.2 Hz, 1H), 708(d J=8.7 Hz,

1H, 491 (d, J=4.1 Hz, 1 H), 4.20 (d, J=7ed-Hz,1 H), 3.99 (br s, 1 H),
3.90 (br s, 1 H), 1.09 (d, J=6.3 Hz, 3H); NS (FAB, THO 858 (MNa), 836

(M+H) . Exarrpl e B35: Preparation of conpound Bl.55. [err] A
0.5 M sol ution Nes Aifdhiot BorhpoungiBigsse | s added in small portions
(50 to 100 pl )‘E'arg%m— rﬂ{)ggrature t%ba sol ution of the piperidine

derivative Bl.53 (éboA35 0.059 mmol) in Jsomaaqueous NaHCO @r r PHsol uti on

(0.5 m) until al tcp cur sofH i consu (test by tImHnNI ONa

chr omat ogr aphy: lic tes, 8 ero nol

wat er / acet one/ gl ti¢ acid/ NH['E'rr 794660 56718 1.5) . %hereaction
I's conplete aft bou h}gur and t I Xture 15 concentrated in vacuo
and dried under gh v 15 m nut The Horoduct is purified

by gel filtration on BOo-Gel P2 (particle sizen pm colum dianeter 2.5
cm length 35 cm eluent water;, flowrate 0.45 m/mn, detection at 215 nm
and subse- quent revers@imiase chromat ography (MerciB1EB18 silica ‘gel,
elution: nethanol/Herr]O 3:7), resulting in the target nol ecul e Bl. 55
(0.026 g, 67 %9 as a fluffy white solid (after lyophiliza- tion): [err]H
NVR (400 Mz, D[1€6M]s@htuérem-hu-ﬁ-aeétyl@dtar&ﬂélarﬂmywde i0.15-ioxafe Sadded ismall Hz,

(22550 L 4. 6145 (FBjPOng';d"’? to 10p @g_ﬁt room gﬁgg;t%gaturﬁg ﬁ)sazugorh%f%}_g Opip%ldéfgéeﬁgatwé R% .ﬁ

WO 97/ 01569 (0.03 g, 0.05 mmol) in 1 M aqueous NaOH solution (0.15 ml) until all the precursor is con-

PCT/ EP96/ 027 85sumed (test by thin-layer chromatography: silica gel TLC plates, mobile phase: n-butanol/
water/acetone/glacial acetic acid/NH,OH 70:60:50:18:1.5). The mixture is kept basic
throughout the reaction by periodic addition of 1 M NaOH solution. The starting material is
consumed after about two hours and then a further 1 M sodium hydroxide solution (0.13 mi)
is added and the mixture is heated to 40°C in order to hydrolyse the ester groups. Afterone. . .
hour, the mixture is concentrated in vacuo and dried under high vacuum for 15 minutes. -
The crude product is purified by ge! filtration on Bio-Gel P2 (particle size 65 um, column
diameter 2.5 cm, length 35 cm, eluent: water, flow rate 0.45 ml/min, detection at 215 nm)
and subsequent reverse phase chromatography (Merck RP18 silica gel, elution: methanol/
H.O 1:9), resulting in the target molecule B1.56 (0.020 g, 52 %) as a fluffy white solid (after
iyophilization): MS (FAB, THG) 794 (M+Na), 772 (M+H), 750 (M+2H-Na).

Example B37: Preparation of compound B1.57.

COCH COONa 9
H,, ot OH H OH OH OH
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- 94 - Exanpl e B36: Preparation of conmpound B1l. 56. [err] A 1.5
M solution (+)-di-Oacetyl-L-tartaric anhydride in 1,4-dioxane is added in
smal|l portions (50 to 100 pl) at roomtenperature to a solution of the

pi peri dine derivative B1.53 (0.03 g, 0.05 mml) in 1 M aqueous NaCH
solution (0.15 m) until all the precursor is con- suned (te

t hi n-1 ayer chrWﬂﬁ%@ﬁf’aphy: silica gel TLC plates, nobile pha?ttg-,":r n- muz?sasnoll
wat er / acet one/ gl aci al acetic acid/ NH err] OH 70: 60: 50:18:1.5). The m xture
is kept basic throughout the reaction by perg®di c addition of 1 M NaCH
solution. The starting material is consunmed after about two hours and then
a further 1 M sodium hydroxide solution (0.13 m) is added and the m xture

the mxture i o e eabOBe Akt 7 015 5T e oo B or€sh B roRion Sl

m nut &s. The -cragit0/013 d12.076 mnmi)rantli tehidegxyberizofrinkdie 0.0Dg, QOVsEFMoFR] drPR,N-di-

(PS5t o 3o Ay e B ity B of s ek i

chr omét ogr aphy thevewarmeria ®opi lemparayiee and Hlﬂﬁimﬂidimﬁbﬁgaﬁvéﬂ1ﬂ3€(0m]199§li 9.

fesultt g L1 Rl Biga Ml 98 028 s s o ko s,

( M+2H- Na) . Baafihareggipn npixtureds stireshiong furthapQminuies. sh then concentrated under high
vacuum. The residue is taken up in water, filtered through a celiulose filter (pore size 45 um)
and then passed through a Dowex50 ion exchange column (Na* form, diameter of thé '
column 0.9 cm, length 3.5 cm), washing with deionized water. The filtrate is concentrated in
vacuo and purified by gel filtration on Bio-Gel P2 (particle size 65 pm, column diameter
2.5 cm, length 35 cm, eluent: water, flow rate 0.45 ml/min, detection at 215 nm) and subse-
quent reverse phase chromatography (Merck RP18 silica gel, elution: methanol/H,0 1:9),
resulting in the target molecule B1.67 (0.007 g, 33 %) as a fluffy white solid (after lyophiliza-
tion): 'H NMR (400 MHz, D,0) § 5.8 (br s, 1H), 4.94 (m, 1H), 2.55 (m, 1H), 2.10 (m, 1H),
1.07 (d, J=6.0 Hz, 3H); MS (FAB, THG) 796 (M+Na), 774 (M+H).

Example B38: Preparation of .compound.B1'.58.

o O.N o
OBz | i
BzO o OH Nio/\/ O o
AT ey M
B2G OO sz;ﬁ%\ojj‘\’f hd
0 OBn -OBn

0

Bn OBn

n
Bnl

37 52

N,N-Dimethylaminopyridine (1.03 g, 8.44 mmol) and p-nitrobenzenesulfonyt chioride

(1.65 g, 7.44 mmol) are added at room temperaturé to a solution of the alcohol 37 (6.11 g,
5.1 mmol) in CH.Cl, (35 mi). After 52 hours, the reaction mixture is washed with 10 % .
aqueous NaHCO; solution, and the aqueous phase is reextracted three times with
CH,Cl>.The combined organic phases are dried (Na;SO,), filtered and concentrated in
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N, N-Di i sopropyl carbodiimde (11.7 pl, 0.075 nmol) is added at O[err]Cto a
solution of shikimc acid (0.013 g, 0.075 nmml) and 1-hydroxybenzotriazol e
(*0.01 g, 0.075 mmol) in dry N, N-di- nethylformam de (0. 37 e
mixture i s theROPF%d for 30 nminutes. The mixture is the%’%% '{sg room
tenperature and the piperidine derivative B153 (0.015 g, 0.025 mmwol) is
added. After 3 hours, 10 % aqueous NaHCC3 sgiution is added (0.15 m), and
the reaction mxture is stirred for a further 20 mnutes and then
concentrated under high vacuum The residue is taken up in water, filtered
through a cellul ose filter ore . size 4 and then passed through a
DonexB0 o exSAR e caiderodtRl o e f i Bl polft eriaoBRERY iy filia ped (uopt

| engt h 3.5 cn)ethylasétatehexarie85E5)esultt indhemosyfatess (615808 %)s concentr at ed
in vacuo and purified by gel filtration on Bio-Gel P2 (particle size 65

pm colum dianeter 2.5 cm length 35 cm eluent: water, flow rate 0.45
m/mn, detection ap,R13.nm and subse- quent reverse phase chromatography .
(Merck RP18 silica gel ut on: nethanol /H20 1:9), resulti ng in the
target mol ecul e Bl. 57 (®-004=9, - % as a fluffy ite soligj\(after

| yophiliza- tion): [B%r]H NR Mgz D2 *5.8 (br .94
(m 1H), 2.55 (% ggﬁ:@"m), 1. 07 70 ' NG (FAB. THQ
796 (M+Na), 774 Bn Exanpl e B38:—Prepag ound B1. 58.

[err] N, N-Di nethyl apg ridine (1.03 g, 8.44 and

p- ni trobenzenesul fo ®ride (1.65 g, 7.44 8" added at room
tenperature to a % on of the al cohol 37 (6B 9, 5.1 mmol) in

CHerr]C[err] (35 m). After 52 hours, the reaction mxture is washed with

10 % aqueous NaHCO err] ssgution, and the aqueous phas® is reextracted

three tines with CH2Cl 2. The conbi ned organi c phases are dried (Na2SO4),

filtered and concentrated in :
A solution of the nosylate 52 (7.78 g, 5.62 mmol) and dry LiNs (0.99 g, 20.21 mmol) in dry

N,N-dimethylformamide (50 ml) is heated to 50-60°C under an argon atmosphere. After 16
hours, the solvent is removed under high vacuum, and the residue is taken up in CHzCl,
and washed with 10 % aqueous NaHCO; solution. The aqueous phase is extracted three
times with CH,Cl, and the combined organic phases.are dried (Na,SOy), filtered and con-
centrated in vacuo. The crude product is purified by column chromatography on silica gel
(eluent: ethyl acetate/hexane 30:70), with elution first of the required azide 53 (4.22 g,

61 %), followed by the alcohol 37 (2.5 g). o

O . (o]
0Bz OH
BzO NJ\O/\/ HO ﬁ\o N)l\o/\/
OBn 3 -_— H 3
07 oBn 27 oen
Bno " BhO
53 54

A solution of the tribenzoate 53 (4.22 g, 3.45 mmol) and sodium methoxide (0.55 g,

10.2 mmol) in methanol (110 ml) and dioxane (5 ml) is stirred at room temperature for

2.5 hours. The pH of the reaction mixture is then made neutral by adding strongly acidic ion
exchanger (Amberlyst15, H' Form), the suspension is filtered, and the filtrate is concentra-
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-96 - vacuo. The crude product (10 g) is purified by colum
chromat ography on silica gel (eluent: ethyl acetate/hexane 35:65),
resulting in the nosylate 52 (6.58 g, 93 9. [err] A

solution of t Psiddert e 52 (7.78 g, 5.62 nmmol) and dry Li N féfkpdsiaa® 9.
20.21 mol ) in dry N N-dinmethylformamde (50 m) is heated to 50-60C under
an argon atnosphere. After 16 hours, the solvent is renoved under high
vacuum and the residue is taken up in CH2Cgerr] and washed with 10 %
aqueous NaHCO err] solution. The’ aqueous phase is extracted three times
with CH2Cl [err] and the conbi ned organi c phases are dried (Na2804)

[ d d
ol umn chromt oy 9??“"2‘3“%“‘ A orbay . G Attty o oS Bifobih, g
with elution fée Q%zgh’@qﬂ'@t!fei 131 teygivel thesigol (54, (2@9@, 9%%)% , followed by the
al cohol 37 (2.5 @). _

o
o F4C0
OBn co 2Bn

OH .
b’y SN, :

OBn o H H
H s l

o OBn
Bni n
54 55

A suspension of 54 (2.89 g, 3.17 mmol) and di-n-butyltin oxide (1.56 g, 6.27 mmol) in dry '
benzene (95 ml) is boiled under reflux in an argon atmosphere for 16 hours. The reaction
mixture is concentrated in vacuo and dried under high vacuum for one hoﬁr. Then CsF
(dried under high vacuum at 300°C for several hours, 1.2 g, 7.9 mmol) is added under an
argon atmosphere, followed by dry 1,2-dimethoxyethane (80 ml) and a solution of the triflate
A5 (6.3 g, 15.97 mmol) in dry 1,2-dimethoxyethane (50 ml). The reaction mixture is heated
to 35 to 40°C and stirred at this temperature for 3 hours. The mixture is then washed with a
solution of 16% KF in 1M aqueous KH.PO, (150 ml) and the aqueous phase is extracted
three times with CH2Clz, and the combined organic phases are dried (Na,SO,), fiitered and
concentrated in vacuo. The oily residue (10.9 g} is purified by column chromatography on
silica gel (elution: toluene/ethyl acetate 4:1, then CH.Cla/methano! 19:1 to recover the pre-
cursor), resulting in the ether 55 (1.94 g, 53 %) as a colourless foam and partial recovery of
the precursor (1.1 g, 26 %).

CO 23“



[err] A solution of the tribenzoate 53 (4.22 g, 3.45 mmol) and sodi um

Aet hoxi de (0.55 g, 10.2 nmol) in nethanol (110 m) and dioxane (5 m) is
stirred at roomtenperature for 2.5 hours. The pH of the reaction mxture
is then made neutral by adding strongly acidic ion exchanger (Anberlystl 5,

H err] Form, ension is filtered, and the filtrate i $cpRpssrRRssa-
WO 97/ 01569 % S7188

PCT/ EP96/ 02785 -97- ted in
vacuo. The crude product (4.5 g) is purifiedggay colum chromatography on
silica gel (eluent: CH2C [err]/nmethanol 19:1) to give the triol 54 (2.89 g,
92 9 . [err] A suspension of 54 (2.89 g, 3.17 mmol) and

di-n-but yitin Qidibifoine (218 yff anl PA(PERIR!G.018)o. B 1 31RMEH AR ddiiad hder i aRfdn'aiflo-

under reflux in arg t'nospher 16 'hour's e reaction mxture 1s
concentr at ed i rsphere trpa soluticrof éhe allybearbdmalé 5§ £ 1510, 0. 13 mood imtytrahydildiman CsF

dried d I
s added under (O niF BB nFbles; p Bouldn g pBteafito arctme i b iBE | o
m) and a sol utunder high vacaurn forfdnathourABh¢ Grude produd ispurifiedion a|shoms§lca gel column
1,2-dineth t
and stirred at (PRE Gufidtenct foi Bl 5 bitchncte iRl dfimdria SOUAN
wi th a sol uti orandthensiriegpnger high vaguers for OKHBWGMT'('elE?@'dHF js therytakencupsigsisnGH=Cl
phase is extr agg??n'\?; E‘s”olL&le%%oWeUio 6% Ghd ?rfeil-]ylanﬁﬂéj(ﬁsﬁn? o%%rmn'nﬂl?gnd)h-ﬂﬁlﬁh&-

phases are dri err| filtered and concentrated I n vacuo. The oily.
resi due (10.9 guifonyl qmmndel(tﬂjmbwemmnhﬁrehddﬁvat\ﬁgr‘eﬁdnerten the reacmrgm'kturess '

Fecover i he.pr dnpgy @1ps iihBiiufs dnd otila Wi T0 % bileolE HAACE: salilgh. 1

col our | ess f oaraqueniisphased ialreaxtracted threafimeswittpCH s and thelorganis phagesigre com-
bined, dried (NazSQ,), filtered and concentrated in vacuo. Purification of the crude product
by column chromatography on silica gel (eluent: ethyl acetate/hexane 30:70) gives the
sulfonamide 56 (0.12 g, 77 %).

97 o8n o
Bao 02" H

56 B1.58

Dioxane (1.2 mi), water (0.6 mi) and glacial acetic acid (0.25 ml) are added to a mixture of
Pd(OH)./C (Peariman catalyst, Pd content 20%, 0.035 g) and the benzyl ether 56 (0.027 g,
0.023 mmol). The flask is evacuated and flushed with argon several times. it is then
flushed with hydrogen, and the black reaction mixture is hydrogenated under a slightly ele-
vated pressure of hydrogen at room temperature for 12 hours and then filtered through a
celiulose filter (pore size 45 um). The filtrate is concentrated in vacuo, and the residue is
taken up with water and concentrated again several times in order to remove excess acetic
acid. The crude intermediate (0.017 g, lyophilized) is taken up in 1 M agqueous NaHCO;
solution (0.3 ml) and over the course of 5 hours, several small portions (30 bis 50 pl) of an
approx. 1M soiuﬁon of 3,4-dimethoxybenzoyl chloride in toluene are added, until a test by
thin-layer chromatography (silica get TLC plates, mobile phase: n-butanol/water/acetone/
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Mor pholine (215 pl) and Pd(PPh3)4 (0.015 g, 0.013 nmol) are added under an
argon atno- sphere to a solution of the allyl carbamate 55 (0.15 g, 0.13
mmol) in tetrahydrofuran (1.7 m). After exactly 15 m nutes, ,ﬁ,gé,#%son
i s concentrat ed"2I¥¥¥ residue is dried under hi gh vacuumfor one” hour
The crude product is purified on a short silica gel colum (el uent:

CH2Cl [err]/methanol 19:1, contains 0.3 % conggntrated aqueous anmoni a
solution) and then dried under high vacuum for one hour. The residue is
then taken up in dry CHerr]JdJ[err]- (1.7 M), the solution is cooled to

0 C d h |,

chiortde (1api . DBbRAGH: SOl ruelsdnaTR) madits e fnvefsitn gitig ntermeat
m xtureé i s war nat. The pld oftheeojutorais kept basit duriadthis reaction by atiding sevearal portions of
NaH |
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and concent r at eand thevesidug is Baken Up fna liqu@tertan@punifud@melﬁwpnm BiwLehf

chr omat ogr aphy Qi kel dliPdhmeteh 2 o g 8 B b Wik Mol .05 e

sul fonam de 56
mi/min, detectlon at 215 nm) and subsequent reverse phase chromatography (Merck RP18

silica gel, elution: methanol/H.O 65:35), resuliing in the target molecuie B1.58 (0.008 g, 39
%) as a fluffy white solid (after Iyophilization): 'H NMR (400 MHz, D;0) § 7.41 (brd, J=8.3 '
Hz, 1H), 7.32 (br s, 1H), 7.04 (d, J=8.3 Hz, 1H), 5.05 (d, J=3.9 Hz, 1H), 4.51 (d, J=7.8 Hz,
1H), 4.14 (q, J=6.7 Hz, 1H), 4.09 (t, J=4.1 Hz, 1H), 3.82 (s, 6H), 3.33 (dd, J=3.1, 9.6 Hz,
1H), 1.13 (d, J=6.3 Hz, 3H), 0.68 (t, J=7.6 Hz, 3H); MS (FAB, THG) 923 (M+Na), 901 (M+H),
879 (M+2H-Na).

Example B39: Preparation of compound B1.59.

o O
GOZBn cozNa -OH

4H9 O N“ “Sn-C 4Ho
OBn OH 0?
ﬁ&ion
H

56 ' B1.59

Dioxane (5.3 mi), water (2.§ ml) and acetic acid (1.1 ml) are added to a mixture of
Pd(OH)./C (Peariman catalyst, Pd content 20%, 0.13 g) and the benzyl ether 56 (0.12 g,

0.1 mmol). The flask is evacuated and flushed with argon several times. It is then flushed
with hydrogen and the black reaction mixture is hydrogenated under a slightly elevated
pressure of hydrogen at room temperature for 24 hours and then filtered through a cellulose
filter (pore size 45 umy). The filtrate is concentrated in vacuo, and the residue is taken up
with water and concentrated again several times in order to remove excess acetic acid. The
crude amine (0.074 g) is taken up in a little water and purified by gel filtration on Bio-Gel P2
(particle size 65 um, column diameter 2.5 cm, length 35 cm, eluent: water, flow rate

0.45 ml/min, detection at 215 nm) and subsequent reverse phase chromatography (Merck



[err] Dioxane (1.2 m), water (0.6 m) and glacial acetic acid (0.25 m)
are added to a m xture of Pd(OH)[err]/C (Pearl man catal yst, Pd content 20%
0.035 g) and the benzyl ether 56 (0.027 g, 0.023 mmmol). The flask is
evacuated and flushed with argon several tines. It is then flushed with
hydrogen, and the bl ack reaction m xture |s hydrogenated unde %&ﬁ

el e- vated pres‘gﬂr’@"lﬁ‘ hydr ogen at roomtenperature for 12 hours an
filtered through a cellulose filter (pore size 45 pm. The filtrate is
concentrated in vacuo, and the residue Is takggy.up with water and
concentrated again several ti mes in order to renove excess acetic acid. The
crude internediate (0.017 g, |lyophilized) is taken up in 1 M aqueous

NaHCJ err] solu v

portions (30 bi ?ng E’%%Sﬁklgﬂggg"pe%%gvﬁ% ?)or{??' 8§ ‘ﬁ %‘?Qértgmle%ﬁ %’ @ |g,
.chI oride in tol 7as) s efiuftycehite solid afterdydphilization):t' HINMR agoemlmngm)aamgo ecpby36
(Sl opca gel TLC b 84 a1 BRI BEARS, a0k @) S20H: "R 25 68 L U Pz, 11, 370 (ac©
PCT/ EP96/ 02785 J=3.1, 9.7 Hz, 1H), 3.32 (dd, J=3.2, 8.6 Hz, 1H), 1.12 (d, J=6.1 Hz, 38))-0.83 (glJaz.0diz,
acetic acid/ NH ] . 60, 0Q- 18 |4l cat es conpl ete conversion of the
I nternmedi - ate. %ﬁﬁ%’%%ﬁ?’”%’ﬂ%ﬂ%&%@t basic during this reaction
by addi ng several portions of solid NaHCO err] (about 0.025 g in total).
The reaction m ' acuo, and the residue is
taken up in a |%%@B?%°W§ﬁ?ﬂ¥"%ﬁﬂ§bqeb filtration on Bio-Cel P2
(particle size 65 pm colum dianeter 2.5 cm length 35 cm eluent: water,

flowrate 0.45 m/min, detection at 215 nn) and subsequent rever phase
chr omat ogr aphy ( Mer zﬁP180,$| I | ca gehﬁ%,y el ution: YRethang,H20 65: Béy

resulting in the t ~M0,H08 ¢ °~ Sy e
H).o NMVR (400 ” {41 (br d,
7.04 (d,”J= * : 9 @ J=3.9

solid (after lyophjliz
J=8.3 Hz, 1 H,

Hz, 1 H, 4.51 (d&A=7. , 4.14 (q, J=6 J=4.1
Hz,ll—i),3.82(s,6|—|)\3_I dd, -J=3.1, 9.6 Hz, lH) 13(d J63Hz
3H), 0.68 (t, J=7.6 Hz, 3H); I\/B(FAB THG 923 (MtNa *3 901 (M+H), 879
(M+-2H- Na) . Exanpl e B39: Rggggration of conpound Bl. g9en [err]

The amine B1.59 (0.027 g, 0.038 mmol_) is taken up in 1 M aqueous NaHCO; solution

{0.35 mi) and, over the course of 4 hours, several small portiops (30 to 50 i) of an approx.
0.5 M solution of benzoyl chloﬁde in toluene are added until a test by thin-layer chromato-
graphy (silica gel TLC plates, mobile phase: n-butanol/water/acetone/glacial acetic acid/
NH,OH 70:60:50:18:1.5) indicates complete conversion. The pH of the solution is kept basic
throughout the reaction by adding several portions of solid NaHCO, (about 0.01 g in total).
The reaction mixture is then concentrated in vacuo, and the residue is taken up in a little
water and purified by gel filtration on Bio-Giel P2 (particle size 65 um, column diameter

2.5 cm, length 35 cm, eluent: water, flow rate 0.45 ml/min, detection at 215 nm) and.subse-
quent reverse phase chromatography (Merck RP18 silica gel, elution: methanolngo 1:1),
resulting in the target molecule B1.60 (0.027 g, 85 %) as a fluffy white solid (after lyophiliza-
tion): 'H NMR (400 MHz, D;0) § 7.72 (d, J=8.0 Hz, 2H), 7.52 {t, J=6.9 Hz, 1H), 7.44 (t, J=7.5
Hz, 2H), 5.05 (d, J=3. 8 Hz, 1H), 4.50 {(d, J=8.1 Hz, 1H), 4.17 (q, J=6.6 Hz, 1H), 3.92 (br d,
J=10.4 Hz, 1H), 3.85 (d J=2.8 Hz, 1H), 3.80 {dd, J=3.1, 10.4 Hz, 1H), 3.33 (dd, J=2.8, 9.8
Hz, 1H), 1.12 (d, J=7,1 Hz, 3H), 0.70 (t, J=8.2 Hz, 3H); MS (FAB, THG) 863 (M+Na), 841
(M+H).



D oxane (5.3 m), water (2.6 m) and acetic acid (1.1 nl) are added to a
m xture of Pd(OH)[err]/C (Pearl man catal yst, Pd content 20% 0.13 g) and
t he benzyl ether 56 (0.12 g, 0.1 mml). The flask is evacuated and fl ushed
with argon several tines. It is then flushed with hydrogen and the bl ack
reaction mxturﬁ]oig%méglrogenat ed under a slightly elevated pr

hydr ogen at roomtenperature for 24 hours and then filtered through a
cellulose filter (pore size 45 pn). The filtrate is concentrated in vacuo,
and the residue is taken up with water and cgggentrated again several tines
in order to renove excess acetic acid. The crude amne (0.074 g) is taken
up in alittle water and purified by gel filtration on Bio-CGel P2 (particle

size 65 pm col ' t e l.en m eluent: water, flowrate
0.45 m / mn, de;%%%ﬁérﬁm"n%ﬁamg%e%ﬁgﬁt reverse phase

chr omat’ogr aphy ( Merck WO 97/ 01569

PCT/ EP96/ 02785 -100 - .RP18
silica gel, elution:cogst haggl/H err] 1), resua=Nng igqy the tardﬁaf

mol ecul e B1.59 (0.0 9 S MNaEfry whi | f N nC (Hg

| yophi lization): ' NV%%\ - err]O [erqf] 5. , O Hz, 1H),
4.41 (d, J=7,7 Hyo 7928 {§2NJ=6.5 FZ; 3. . =8N 1H),
3.79 (dd, J=3.1,9/7 Hzs oB- 32 (dd, J=3. 9.6 B, 41.12 (d,
J=6.1 Hz, 3H), 0.83 (t, .Y Hz, 3H); M5 (FAB, THO{o#37 (MtNa), 713
(MHH) . Exanpl e B40: BPeparati on of conpound B1. 60! [err]

B1.59 B1.61

The carbamate B1.61 is prepared starting from the amine B1.59 (0.027 g, 0.038 mmol}
using benzyl chloroformate as reagent in analogy to Example B40 (Preparation of com-
pound B1.60). The yield is 0.007 g (21 %): 'H NMR (400 MHz, D;0) § 7.31 (m, 5H), 5.06
(d, J=12.0 Hz, 1H), 4.97 (d, J=12.0 Hz, 1H), 4.96 {(d, J=4.0 Hz, 1H), 4.42 (d, J=7.7 Hz, 1H),
4.19 (q, J=6.6 Hz, 1H), 3.96 (brs, 1H), 3.80 (d, J=2.9 Hz, 1H), 3.50 (dd, J=8.2, 9.4 Hz, 1H),
3.29 {dd, J=2.9, 9.7 Hz, 1H), 3.20 (br d, J=12.2 Hz, 1H), 1.06 (d, J=6.5 Hz, 3H), 0.77 (,
J=8.0 Hz, 3H); MS (FAB, THG) 871 (M+H), 849 (M+2H-Na).

The foliowing compounds are prepared in analogy to the above examples:

COOR,
Ha, - pPH OH __Rua
o N
O
. OH
Table 1a: HO
. HaC O OH

OH
HO

Rua
C(O)-3,4-(OH)z-CeHs
C(O)CH(CeHs)2

C(0)-3,4-{OCH2C¢H5)2~CeHs

Compound No.

B1.65 Na
B1.68 Na




The amine B1.59 (0.027 g, 0.038 nml) is taken up in 1 M aqueous NaHCGO3
solution (0.35 m) and, over the course of 4 hours, several snall portions
(30 to 50 pl) of an approx. 0.5 M sol-ution of benzoyl chloride in toluene
are added until a test by thin-layer chromato- graphy (silica gel TLC

pl ates, nobile Qggﬁ@ 9 but anol / wat er/ acet one/ gl aci al acetic ggirfposn2rss

NH err] OH 70: 60:. g“‘ i ndi cates conpl ete conversion. The pH of the
solution is kept basic throughout the reaction by addi ng several portions
of solid NaHCO3 (about 0.01 g in total). The fpgaction m xture is then
concentrated in vacuo, and the residue is taken up in alittle water and
purified by gel filtration on Bio-Gel P2 (particle size 65 pm colum

di ameter 2.5 ¢ . qriy, €l uent ﬁ@@er fIOM/rate 0.45 m gm n,
detection at 21§ e-__quen : at agraphy (Merck
RP18 silica gell )lﬁ&S{GHHKkHQg in the farget

nol ecul e Bl1. 60 yophi l.i za-

as a f (after

tion): [err]H aerr]C)) {4)?6%\;&%@%&98 0 Hz, 3H), 7.52 (t,
jfg'? iy iti)i) ' i ilt?) cs))cgs(d é 3381HS 41& ZALfi-i)SO gdés
(d, J=2.8 Hz, 3. 1, ;S@)%z"'g)%%‘} 3.33 (dd, J=}.8, 9.8 Hz,
1H), 1.12 (d, 1.7_8Hz 3H ,|®.70 (t,}¥=8.2 Hz, 3H); MBS (FAB, 'rHG) 863
BN TR i Lol VRO
Preparation of EBhbund Bl. giNe C(O)N["IQF*I'S] The carbamate}Bl.61 is -
prepared startijpg;gsomthe grigne Bl. g, 0.038 mmol ) ugi ng benzyl

chl orof ormat e ap_reagent in janal ogy t %ﬂ O (Preparatiof of com
pound Bl.60). The'§8eld is .7 g (28 28Fé?9 sH NMVR (400 Mz} D20) 8 7.31 -
(m 5H), 5.06 (pPB1.8412.0 Hz, I Ndl), 4. 90(0306142)&.}-9 Hz, 1H), 4.9¢ (d, J=4.0
FE, 1FD 4.42 (™, J=7.7 Hz, MH), 4.19%(q, J=6.6 Hz, 1 H), 3.96% br s, 1H)
3.80 (d, J=2.9 Hz, 1H), 3.50 (dd, J=8. 2 9.4 Hz, 1 H), 3.29 (dd, J=2.9,
9.

Hz, 1 H), 3.20 (br d, J=12.2- or} H 106’(d,J65Hz 3H) 0.77 (t,

° %
Table 1a”; HO

Hg 7 o

OH
HO

Compound No. Rs Rua Rea
B1.62 Na C{O)CHs NHC(O)CroHy
B1.63 Na C({O)CHs NHC(O)OCH,CeHs
B1.66 Na C(O)CHs NHG(O)CH4CsHs
B1.67 Na G(O)CH NHC(O)CH,OCsHs
B1.69 Na G(O)CHs NHC(O)CH,NHC(O)OCH:CsHs
B1.71 Na C{O)O(CHz:CHs | NHS(O):CH2CsHs
B1.74 Na S(0)a(CHz):CHs NHC{O)OCH:CeHs
B1L75  |Na S(O)2(CHa)sCHs NHC(O)CeHs
B176 - H S(O0)2{CH2):CHs NH,
B1.79 Na S(O)a(CHz)CHs NHC(O)-8,4-{(OCHs):CeHs




J=8.0 Hz, 3H); MB (FAB, THG 871 (M+H), 849 (Mr2HNa).  The fol | owi ng

conpounds are prepared in anal ogy to the above exanpl es: [err] Table
la: Conpound No. R[err] Rlerr] Bl.64
C(CO))-3,4-(O—I)[err]-C[.err]H[err] Bl .65 Na
COCHderr] H fo 1.68 Na
c(0) - 3, 4-(%20%‘{’}7 Ig—g?[err] ~derr]Hs _y03. VIO 97/01569 ~ FCTERIGZTES
PCT/ EP96/ 02785 -102- Conpound
No. Rl err] RHA  B1.70 Na
C(O-3,4,5-(OH)J[err]- C[err]H[err] Bl. 72 Na
C(O)[CH(O—D]ZC(O)O\Ia B1.73 Na C(OCH3 B1.77
S(O 2( CH2) 2q] er r ] HGEI9Rs B1. 78 H H
Bl 80 , o) ZCHZC[ eyt | H err] 81 _-Bua Na
C(O)NHC[err]H[err] Bl. 82 O err] Bl.83
S(O) 2(CH2) 3CH3 84 C(O)O(CHZ)ZCI—B
Table 1b: HO OH
HsC
O
Compound No. Ra Rua
|
B1.85 . Na 8(0)2-4-CHg-CeHs
B1.86 Na C(O)(CH,)sC({O)OCH;
B1.87 Na S(O)z(CHz)aCHs
B1.88 H (CHz)2CHs
B1.89 Na C(O)CeHs
B1.90 Na C(O)CH,
B1.91 Na C({O)O(CH2),CHs

C. Ligand Binding Assay for Determination of IG5, Values-conserved use of positive controls
E-selectinfhuman IgG chimera [cloned and expressed according to Kolbinger et al.
Blochemistry 35:6385-6392 (1996)] are incubated in Falcon probind™ microtiter plate (Pléte
1) at a concentration of 200 ng/well in 0.01 M Tris, 0.15 M NaCl, 1 mM CaCl,, pH 7.4 (Tris-
Ca™ buffer). Thus the plating soiution is dispensed as 100 pl/well of 2 hg/ml E-chimera.
Row 12 is left blank with only buffer. Plate 1 is incubated covered at 37°C for 2 hours. After
incubation 100 pl/well of 2 % BSA in Tris Ca™ buffer is added and incubated at room
temperature for 1 hour. During incubation the compounds {2x serial dilution) are titrated in 1
% BSA in Tris-Ca™ using U-shaped low bind microtiter plates (Plate 2). The rows are
serially diluted up to row 9. Rows 10, 11, and 12 are just buffer. Final volume is 60 pl/well
and the first well contains 10 mM of compound with the exception of the positive controls, A
(SLe™Lemieux) and B are used as positive controls for each plate and the first well contains
5 mM of these compounds. PolySLe*SA-HRP conjugate is prepared in advance by
incubating Sialyl Le®-PAA-biotin (cat #01-044, GlycaTech Corp., Rockville, MD} with
Streptavidin-HRP in a molar ratio of 1:2. 60 pl/well of 1 ng/ul of polySLe*SA-HRP conjugate
in 1 % BSA in Tris-Ca*" are added to all wells except row 11 in Plate 2. Plate 1 is
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PCT/ EP96/ 02785 from Plate 2 fo Plate 1 starting from lowest concentration.of coipdund. Plater2 is dis-

Gompound NQ carﬁgc?. r'lth plate is incubated whilﬂo%fd% at room temperature for 2 hours. The plate is
washed 4 times with Tris-Ca"* using automatic plate washer. 100 pl/well of Substrate [Mix
3,3',5,5'-tetramethyibenzidine reagent and H;0,, at 1:1 ratio] are added with an 8 channel
pipettor from right to left. The plate is incubated at rooﬁm temperature for 2 minutes. The
reaction is stopped by adding 100ul/well of 1M H;PO, using the 8 channel pipettor from
right to left. Absorbance of light at 450nm is measured in a microtiter plate reader.

Control compound A:

Control compound B:
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Ho” "
HC” N oH
O

ICs, is calculated by determining the concentration of compound required to inhibit maximal
binding of the polySialylLe®HRP conjugate to immobilized E-selectin/human IgG chimera by
50%. The relative ICs; is calculated by determining the ratio of the ICs of an intemal control
compound to the 1Cx Of the test compound.
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reader. B1.5 Na -CH.NHC(O)CHz)sOH 1.23
B1.6 H  -CH:NH. 0.96

B1.7 H  -CHoNHCH,{CH):CeHs 1.15

B1.8 Na -CHoN[C(O)CeHs]ICHe(CH).CeHs  0.90

B1.9 H  CHoNHCH;CeHs 0.61

B1.10  Na -CH:N(CH:CeHs) 0.60

Bliit  H  -CH,NH[CH.CH(CHs): 0.74

B1.12 H  -CHN[CH:CH(CHs) 0.32

B143  Na -CHoN[C(O)CeHsJ[CH:CH(CHg)] 0.21

B114  Na -CHoNH[SO;(CsH:)NO,] 0.12

B1.15  Na -CH,NHSO.CsHsCHs 0.13

) B1.16 Na -CH,NHC(O)CFs 0.64
B1.47  Na -CHoNHC(O)CeHy; 1.33

B1.18 Na -CH,CH.CoHs | 0.14

B1.19 Na —CHzCHzC;H«] $ 0.17



[err] Control conpound A [err] ICerr] is calculated
by-determ ning the concentration of conpound required to inhibit maxinal

bi ndi ng of the polySialylLe[err]HRP conjugate to i mobilized
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the follow ng tables R C50 neans | ([err](Testggampound)

I err](Control conpound A)

Comp. No. Rs R, RICs,
B120 Na -CH,NHC(O)CiHzs 1.76
B1.21 Na -CHoNHC(O)CH(CeHs): 0.71
B1.22 Na -CHNHC(O)CH.CO:Na 1.05
B1.23 Na -CHZNHC(O)Cg[(1,3,4,5)0H)H, 0.79
B1.24 Na -CH,NHC(O)CsH,SOsNa 0.93.
B1.25 Na -CH,NHC(O)CsH.Cl . 1.29
B1.26  Na -CHzNHC(O)CeH{NO, 1.21
B1.27 Na -CH;NHC(O)CsH,OCH; 1.15
B1.28  Na -CHNHC(O)CsH4(3,4)Cl 2.04
B129  Na -CHaNHC{O)CsH(CHs 1.30
B1.30  Na -CHoNHC(O)CeHiCeHs 1.65
B1.31 Na -CH:NHC(O)CsH,CN 1.04
B1.32 Na -CHaNHC(O)CyoHr 1.44
B1.9 Na -CHNHCH,CgHs 0.61
B1.33 Na -CHaNHC(O)CsH.COONa 0.96
B1.34 Na -CHNHC(O)CHOH),COONa  0.78
B1.35 Na -CHoNJC(O)CeHsICH2CeHs 0.44
B1.36  Na -CHoN[C(O)CgHs}(CHz)sCeHs 0.57
B1.37 Na -CH,NHSO.CF; 0.26

B1.38 Na -CHaN[CH>CH(CH,)}SOCeHsNO, 0.32
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-CHNHC(O C erriiB{.64 ] 0.287 1. 3PBB1.78 Bl 1§ o.30Na} - CH2CH2C6H5
0.14 B1. ;Irg———Na-—-Cdz-CHé-sc-r-]-C[_au-l-ngﬁr r} 0.17
EOCT/ EP96/ 02789 B1.66 112 B1.80 02031 - 106 - Conp.
: err Rl err Rl -e+H
R 'B1.67 0.564 B1.81 0216 ]

B1.68 0.686 B1.82 0.185

B1.69 2.661 B1.83 0.176

B1.70 0.199 B1.84 0.169

B1.71. 0.414 B1.85 1.28

B1.72 0.186 - B1.86 2.733

B1.73 0.249 B1.87 0.520

B1.74 0.134 B1.88 1.257

B1.75 0.102 B1.89 0.696

B1.76 0.451 B1.90 0.569

B1.63 0.087
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= CHZNHC( O (] ey, %Werr] Na 0. 93. B1. 25 NECT/EP96/02785
-CH2NHC(O) ([ err 1.29 Bl. 26 Na

- CH2NHC( O) C[ er r ] HANO2 1.21 Bl. 27 Na

-CH2NHC(O) C[ err] H err] OCH3 1.15.108- B1.28 Na

-CH2NHC(O) CJerr]HA(3,4)C [err] 2.04 B1. 29 Na
-CH2NHC( O) C err] H4CH3 1.30 Bl. 30 Na :
-CH err] NHC( O rr]H[err] 1.65 Bl. 31 Na
- CH2NHC( O) [ er AT IS EOURERlS! 1.04 Bl. 32 Na
-CHerr]NHC(O Cerr]H err] 1.44 B1.9 Na

- CGH2NHCH2( err h!‘l&%r’&bound of theformutal 0. 61 Bl. 33 Na

-CH2NHC(O) Clerr| H4 - 0.96 Bl. 34 Na

- CH2NHC( O) ( CHOH) 2C0O0ONa 0.78 Bl. 35 Na :

-CH2NLC(O Cerr]Herr] ] CHREGH err] o4 0.44 Bl. 36 Na

-CH2ZNC(O Cerr]Herr]](CH2) ] H5 0.57 Bl1. 37 Na
- CH2NHS( err] CF3 ?E 3 @Q,@ Bl. 38 Na
-CH2N[ CH2CH(CH[ err])] SO err] H%NO:{)'O 32 V\@)97/ 01569

PCT/ EP96/ 02785 -107- Tabl e 2a:

Compound No. Ri(err] R; 0 & No. RiC[err] Bl.62 0. 949

Bl1. 77 0.618 Bl.64 : ‘7 Bl. 78 0. 304

B1. 65 0.862 - B D | 0.196 BL. 66 1.112

B1. 80 0. 203 Bl. 67 0. 564 Bl. 81 0.216 Bl1.68

0. 696 Bl. 82 0. 195 Bl1.69 2.661 Bl1. 83

0.176 B1.70 in whl 0.199 Bl 84 0.169 B13.71 0.414

B13. 85 58 81, 72 B1. 86 2.733 BL. 73

0. 249 B(llsme residue ofan@-@msgf #'Ehaﬂﬂ 2-diol; 9 134 B1. 88

1. 257 R, is an S-configurated methyl substituted with one carboxyl residue and one other substitu-
ent; and

R: is hydrogen, C-Ci.alkyl or Cgaryl; where the alkyl and the aryl are unsubstituted or sub-
stituted by one or more substituents selected from the group consisting of OH, halogen, -
C(O)ORs, OC(O)Rs4, C(O)Rs2, nitro, NH, cyano, SOsM,, OSO3My, NR2ySO3sMy, C1-Croalkyl,
C2-Cyzalkenyl, Cy-Cyzalkoxy, Cs-Cizcycloalkyl, Cs-Cizcycioalkenyl, C;-Cysheterocycloalkyl,
C2-Cysheterocycloalkenyl, Ce-Croaryl, Cs-Croaryloxy, Cs-Cgheteroaryl, Cs-Coheteroaryloxy,
Cr-Cysaralkyl, C-Cyqaralkyloxy, Ce-Cioheteroaralkyl, Cg-Cysaralkenyl, Cr-Cycheteroaralkenyl,
primary amino, secondary amino, sulfonyl, sulionamide, carbamide, carbamate,
sulfonhydrazide, carbhydrazide, carbohydroxamic acid and aminocarbonylamide, where Rg:
is hydrogen, M,, C;-Cralkyl, C-Cszalkenyl, Cs-Ciacycloalkyi, Co-Cisheterocycloalkyl,
Cs-Croaryl, Cs-Coheteroaryl, C;-Cyaralkyl or Cs-Cioheteroaralkyl, Rs4 is hydrogen,
01-C1zallkyl, Co-Cyzalkenyl, Cs-Cizcycloalkyl, C2-Cysheterocycloalkyl, Ce-Cyoaryl, Cs-Cghetero-
aryl, C-Cyiarakyl or C¢-Cyoheteroaralkyl, and Re and R are hydrogen, Cy-Cyzalkyl,
C2-Cralkenyl, C3-CyoCycloalkyl, Cs-Ciecycloalkenyl, C-Ciiheterocycloalkyl, C2-C1y-hetero-
cycloalkenyl, Ce-Cioaryl, Cs-Csheteroaryl, C-Csaralkyl, Ce-Cioheteroaralkyl, Co-Cit-aralkenyl
or C;-Cycheteroaralienyl, and alkyl, alkenyl, alkoxy, cycloalkyl, cycloalkenyl, heterocyclo-
alkyl, heterocycloalkenyl, aryl, aryloxy, heteroaryl, heteroaryioxy, aralkyl, aralkyloxy, hetero-
aralkyl, aralkenyl and heteroaralkenyl in turn are unsubstituted or substituted by one of the
abovementioned substituents; and y is 1 and M is a monovalent metal ory is 1/2and Mis a
divalent metal; including its physiologically tolerated salts.
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Clerr]-Cerr] h&é\ewg@ﬂbﬁ; warg@erql ypth -ﬁ:eqlgqqylene and Ce-Cioaryl, or di-Cg-Cparyl-Cy-
Ce-alkyl, which are unsubstituted or substituted by one or more substituents; or Rg and R, or
Rg and Ry or Rg and Ry in the case of -NRgRy or -NRgRy or RgR4oN- together are tetra-
methylene, pentamethylene, -(CH;).-O-(CHa)2-, -{(CH2)2-S-(CHz)2- of -{CHz)2-NR+~(CHz)2-,
and R; is H, Cs-Cealkyl, Cr-Cyiaralkyl, C(O)R.2 or sulfonyl;-and
{b) sutfonyl is a representative of the formula R1y-SO2- in which Ry is Ci-Cyzalkyl,
Cs-Cyacycloalkyl, Co-Cisheterocycloalkyl, Cs-Croaryl, Cs-Csheteroaryl, C7-Cysaralkyl or
Ce-Cioheteroaralkyl, which are unsubstituted or substituted by one or more substituents;
wherein the substituents are selected from the group consisting of OH, halogen, C(O)ORg;,
OC(O)Rs4, C(O)Rs2, nitro, NHz, cyano, SOsM,, OSOsM,, NR@SOSMV. C1-Cioalkyl,
Cz-Cyzalkenyl, C;-Cizalkoxy, Cs-Crocycloalkyl, Cs-Ciacycloalkenyl, C.-C,iheterocycloalkyl, Cz-
Casheterocycloalkenyl, Ce-Croaryl, Co-Croaryloxy, Cs-Cgheteroaryl, Cs-Csheteroaryloxy, C-
Cisaralkyl, Ce-Cyoheteroaralkyl, Cs-Cysaralkenyl, C-Cioheteroaralkenyl, primary amino,
secondary amino, sulfonyi, sulfonamide, carbamide, carbamate, sulfonhydrazide, carb-
hydrazide, carbohydroxamic acid and aminocarbonylamide, where R;; Is hydrogen, My,

~ C4-Czalkyl, C2-Coalkenyl, Cs-Cizcycloalkyl, C-Cyiheterocycloalikyl, Ce-Croaryl, Cs-Cghetero-

aryl, C;-Cysaralkyl or Ce-Ccheteroaralkyl, Rs4 is hydrogen, C,-Cizalkyl, C-Cioalkenyl,
Cs-Cyzcycloalkyl, Co-Cysheterocycloalkyl, Cs-Cioatyl, Cs-Csheteroaryl, C-Ciaralkyl or
Ce-Cioheteroaralkyl, and R and Ry are hydrogen, C-Ciaalkyl, Co-Crzalkenyl, Cs-Ciocyclo-
alkyl, Cs-Cizcycloalkenyl, C2-Ciiheterocycloalkyl, C2-Cis-heterocycloalkenyt, Cs-Croaryl,
Cs-Csheteroaryl, Cr-Cyaralkyl, Cs-Cioheteroaralkyl, Cs-Cqs-aralkenyl or C-Cyoheteroar-
alkenyt, and alkyl, alkenyl, atikoxy, cycloalkyl, cycloalkenyi, heterocycloalkyl, heterocyclo-
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car bohydr oxam ¢ acid and am nocar bonyl am de, where R err] is hydrogen, M,
Cerr]-Cerr]alkyl, (err]-Cerr]al kenyl, C3-Cerr]cycl oal kyl, _
Clerr]-Clerr]heterocycloal kyl, Clerr]-Clerr]aryl, Cerr]-COhetero- aryl,
Cerr]-Cerr]aral kyl or Co-Clerr]heteroaral kyl, R err]is hydrogen,
Clerr]-Cl2al kyl, Cerr]-Cerr]alkenyl, derr]-Cerr]2cycloalkyl,

C2-C err]heterocycloal kyl, Cerr]-Cerr]aryl, Cerr]-Cferr]heteroaryl,
Cerr]-Cerr]aral kyl or



Cerr]-Cerr]heteroaral kyl, and—Rrerr}—and—Rerr] are hydrogen,

Gerr]-Cerr]al kyl, CZC[err] err]cyclo- alkyl,
Cerr]-Cerr]cycl oal kenyl , nm@w;lﬁlﬁ&ﬁﬂ ﬁycl oal kyl ,
Cerr]-Cerr]-heter ocycl oaI keny aryl,

Cerr]-Cerr]heteroa Cerr]-Cerr]aral kyl, (err]-Cerr] kyl,
Clerr]-derr] -¥ea R’éﬁ‘ijll or CJerr]- C[err]heteroar- al kenyl , gﬁgﬁg?%?&

al kenyl , al koxy, cycl oal kyl, cycl oal kenyl, heterocycl oal kyl, heterocycl o-
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-110 - al kenyl, aryl, aryloxy, heteroaryl, heteroaryl oxy, aralkyl,

het eroaral kyl, aral kenyl and hetero- aralkenyl in turn are substituted or
substituted by one of the abovenentioned substituents; pis O or 1 and y
is 1 and Mis a nonoval ent net or yis 1/2 and Mis ,a divalent netal.

3. A compound according to clagn 1, wherein X is a lingar or branched
Cerr]-Cerr]-al kylene, -al QF Jerr]-derr]Ng eBkkyl ene,

-cycl oal kenyl ene, Cerr]-Cerr]\pe éﬁocyclﬁyl ene
cycl oal kenyl ene with hetero ato écted fromtheypuPref -O, -S- and
-N-. 4. A conpound according t-zo claim1l, wherein Xjs substituted by a
substituent selected from the g;_'pup consi stl ng of OH, hal ogen,
CCOORerr], OCCORerr], C(ORerr], nitro, NH, cyano, SJerr]M,
oSsgerr]My, NRerr]Serr]M, Cerr]-Cerr]alkyl, C-{err]al kenyl,
Cerr]-Cerr]al kox Cerr]-Cerr]cycloalkyl, C3-Cerr]cycloal kenyl,
C2-Cerr] heterd‘?:%%al kyl, Cerr]-Cerr]heterocycl oal kenyl ,

d err] - d err] amsland G @arg, independehtly vi ene amother, Bydrogén, C&3selityh (CarCascyglpalkyl,

g[ orr } g[[ orr } narSr R %gy)éﬁ\éﬁ'kﬁ E%FQQ(VT r(%d(g%tfrg%fgb'éb i bPE 26 HerBiEkraliyt; or

d err]-d err] hdRsend&sard mgpthermﬂl m¢bhﬁﬂnwoum€e&1wd9alw1em CaSrud-gvsieplen-

sul - fonam de, r

car bohydr oxam 3' Ieg\% ga@}i eﬁemﬁﬁa@%&? nP Wﬁ?‘wﬁtﬁﬁw&qﬁﬁ? gg’g]r? M,
d err] - d err] alseiectedd@mohe graupl-Ront a"d'@{er r]-d err]cycl oal kyl, .
qerr]-Cerr] f] Céy%hikw netgoewldau&{ Ay, IR terdary Grani) h&?é.eafalmbm&ar yl;
Cerr]-Clerr]ara @'}%Cg heteroar al % &%Qﬂ d
Clerr]-err] a|§@i°neqy8}°ﬂ<5@[‘ hate ?}?a'k‘@[@rqnf’ é‘?‘WR{"B?'[? tute

8[ g r]- ]C[ er Ir thearenmméww &nd or rﬁrersuthiE[emsrs]ewc;dd  froB) merg}mﬁ[@nsmd Qi ihgilo-
errjara y or er

hydrogen, d er i$® @pﬁéﬂl’ bﬁ@% c@?@f ]né %N %’g'%%" %‘W c%o%hﬁ |,

Jerr]-Jerr] C)Qil'mé’dlmmtzal@ﬂ; C}-OQa&oxlﬂ I@et%m@gaikyb@s@mycloalkenyl c,-c,,heterc-

C2-Cerr]-heter roaryl,

Cerr]-Cerr] ar‘gﬁé&"ﬁa&@‘?@% ‘1 gsr g']" g&b é;'éikh;lé%érgr al kenyl

or ( err] - er igsshetemandoy ety Crrarmiiyl, 1ara"a4l%r§¢ 1013 Engtalepyl, Cr

cycl oal kenyl, heliwiaearalkem, pHma EﬁtﬁfoOQéb%h&ﬂ'y leAho| sulhil] sulﬁhafrhﬁéycarbamlde,

heteroaryl, heteroaryl ox ar al ar.al k céWgeterpar laﬁ#gél ar al ke

and het er oar al lG2FRAMaS, sulf WVQP?E'“'LRM ORI ac gRneeRLbo 6‘ t he

abO\{ /erzrent Id ORA ed amb& ,iwHere Rl 36 hytiehen, M§. q-casmlqmozc,aakemmya4gwuomm lSL-Oo.hetyro-

i's an i's va a C

wherein X is t H‘Q pg ué‘ieeﬁ?‘ggbf %%?’8?”& ?F&Og@%& %Ec‘gﬁ&#rgggwp Ry @hyrﬂrégen,
C;-C1zalkyl, C2-Cyzalkenyl, Cs-Cizcycloalkyl, Co-Cisheterocycloalkyl, Ce-Croaryl,
Cs-Csheteroaryl, C-Cyiaralkyl or Ce-Croheteroaralkyl, and R,z and Ry are hydrogen, Cy-
Cizalkyl, Co-Cyzalkenyl, Ca-Cizcycloalkyl, Cs-Cizcycloalkenyl, Cz-Cqiheterocycloaikyl, Cz-Cis-
heterocycloalkenyl, Cs-Ciqaryl, Cs-Csheteroaryl, Cr-Crsaralkyl, Cs-Cioheteroaralicyl, Cg-C1s-
aralkenyl or C-Cyoheteroaralkenyl, and alkyl, alkenyl, alkoxy, cycloalkyl, cycloalkenyl,
heterocycloalkyl, heterocycloalkenyl, aryl, aryloxy, heteroaryl, heteroaryloxy, aralkyl, aralkyl-
oxy, heteroaralkyl, aralkenyl and heteroaralkenyl in tumn are unsubstituted or substituted by
one of the abovementioned substituents; and y is 1 and M is a monovalent metal or y is 1/2

and M is a divalent metal.
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R[érlrl] -are i ndependently of one a l!lllm"l“m,uj HBU!II Cl[gr\rl\/]m-(cz:{]eﬁfglr Ly?,nd

Cerr]-Cl2cycloal kyl, Cerr]-Cerr]heterocycloalkyl, Cerr]-Clerr]aryl,

Cerr] - C[err]he o Cerr]-Cerr]aral kyl or 788
Cerr]- C[err]heteé%la kyl; or Rlerr] and Rlerr] are, togetherrcm“%e

-CHCH group, Cerr]-Cl2cycl oal kyl ene, C3-C[err]-cycl oal ken- yl ene,
C2-C err] heterocycl oal kyl ene and ([ err]-( ersfizet er ocycl oal kenyl ene with
hetero atons selected fromthe group -o-, -S and -N; where al kyl,
cycl oal kyl, heterocycl oal kyl, aryl, heteroaryl, aral kyl, heteroaralkyl,

cyclo- al kyl ene, ewedmhheawmtomﬁrsowsﬂemmﬂae and

het er ocycl oal ken I ene are unsubstijtute one or nore
substituents sel b?‘@d’“ﬁ‘*&ﬁﬁ‘{tﬂ’e‘”@f‘% ‘g%%f’ V'(S’F 80&”“& gen,

C(O R err], a[aeg,gggem@tﬁé gfdub ~CHIGH-Da 5Nd[&iemhberey aam:ocyﬁraE err] M,
Oos8My, NR err] S3

Gorr} .l orr] al kgHe: eoHP] Wy LS SHiH 1 8 B ceshond hepRéRppovce:

g[[ err % g[[ err % het(.em are, mne;bmbhtwl of oﬁRaﬁtﬂerr hydedgenpansubstiditéc Gy-Cy,alkyl or Ci-Craalkyl
err err]ar r

Cerr]-Cerr] he%/ p'ﬁ%ﬁ”&éﬂ’”@’é% Tﬂs&ﬁ@ﬁe%%{c{@qnﬂh&%&% Wﬂydeflr% c&?ﬁﬂky,

g[[ err % hCE err] helt@Q@Dm.kG(Q)Oqae:r FG(OPPI; prirear Riviney secomfasy anmino, Cs-Crecycloalkyl,
err] heteroara ?ﬁﬁq“g

sul f onam de, car c!‘exycdh g@;l%g?gh Bgll‘ﬁ ohhy ragéz{?lgm 6%?1}2 %}élogﬁ&gly&ga “Cracycloalkyl

car bohydr oxani c H@P‘dlseﬂwbﬂmb!:aﬁmwem snigctps fmm@eegrqqpéaonﬁlsm ghy (IR,

M, (err]-(errloddom,, 6?0)8@&1 RYPpriméry srnrdo Qoeﬁddrw.ﬁineaémankyu Cr-Cealk-
derr]- C[err]hetero- cyclo al k Cerr]
[ err] - err] het @¥oBhsvioxrary émzylam aoaaﬂ Wb,{ca ﬂsrqnsaﬁﬁsmtq%tsywawa# Ry,

(R;[[ er r% IC[S hy flr 09N ot dik -0 @R@J rd(@kbué or -@(eycuk (El:nﬁlhl kéﬂ\lk@&!bondary éa[mmo, C,-Csalkyl
err err]cyc e cla rr e
Cerr]-derr] hgt%rr(g‘ %{kb Pr}et%; ‘}"E}é 51 tgro a ?om! sélecgdef n]xthe group] conxlsﬁng
Clerr]-Cerr] hetdrcuy@eli &ydmtraned afejmes; ot Ca@dardlkylwhicreis ensupéhituigd or subistitutdd-by

| kyl
G 11] ) SEAORAL PRI MG IO i i oot

het er ocycl oal ken§Gr-Gplexy;- Jerr]aryl, Cerr]-Cerr] het eroaryl,
qerr]-(err]ar a{eMe toSBﬁbmmFi@ brdupeéﬁrcﬂf?-r abkﬁbhz-rﬁlrﬁsér&d Qrsdd’yhelolz 5- or 6-mem-

aral kenyl or (err err] heteroara ?;
cycl oal kyl, cycl®#f ‘RE?F?T“&' W‘MB@‘B’&IWWHQP@ 6‘89‘& %'SFFk%‘Pﬁﬁs““%P jxygen-
aryl oxy, het er oagnd nmdsg‘a‘nqwﬁg wkoxy, aral kyl, aral kyl - oxy, heteroar aI kyl,

R N T L S e T

metal or y is 11@,-Cybatdrobjaicalkylede oaCeGihetetorycloalkenylene with hetero atoms selected from
the group of -O-, -S- and -N-; )
where cycloalkylene, cycloalkenyiene, heterocyeloaikylene and heterocyoloalkenylene are
unsubstituted or substituted by one or more substituents selected from the group consisting
of OH, halogen, C(O)OR;, OC(O)Re, C(O)Rez, nitro, NHa, cyano, SOsM,, OSOsM,,
NR2:SO0sM,, Cs-Cyzalkyl, Co-Cyealkenyl, C+~Cyqalkoxy, Cs-CizCycloalkyl, Cs-Cizcyclioalkenyl,
C2-Cy1heterocycloalkyl, C.-Cisheterocycioalkenyl, Ce-Cioatyl, Ce-Croaryloxy, Cs-Cgheteroaryl,
Cs-Coheteroaryloxy, C;-Csaralkyl, C-Cysaralkyloxy, Ce-Cyoheteroaralkyl, Cs-Criaratkenyl, Cr-
Ciheteroaralkenyl, primary amino, secondary amino, sulfonyl, suffonamide, carbamide,
carbamate, sulfonhyd_razidé. carbhydrazide, carbohydroxamic acid and amino-
carbonylamide, where Re; is hydrogen, My, C+-Craalkyl, Cz-Crealkenyl, Cs-Cyzcycloalkyl,
C»-Cysheterocycloalkyl, Ce-Cyoaryl, Cs-Cgheteroaryl, C-Cyyaralkyl or Cg-Cysheteroaralkyl, R
is hydrogen, C;-Cialkyl, Cz-Cizalkenyl, Cs-Cizcycloalkyl, C-Cysheterocycloalkyl, Ce-Croaryl,
Cs-Csheteroaryl, C,-Cysaralkyl or Cg-Cioheteroaralkyl, and Re2 and Rz are hydrogen,
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112 - 6. A conpound accH Hllu | HS wherein Rlerr] and Rlerr] (a)
are unsubstituted or subst C err]al kyl or

Cerr]-Cerr]al koxy; (b) are, together with the group -CHCH, a 5- to

8- nenber ed cagho (c) are, together with the group -CH to
8- nenber ed he%&%zoj%ﬁgocycl e; (d) are, independently of one %@?"’%ﬁ
hydr ogen, unsubstituted Cerr]-Clerr]Jalkyl or CJerr]-Cferr]alkyl which is
substituted by a substituent selected from4{s group consisting of

-C(OOR[err], -CC(ORerr] -C(OONa or -C(OOK, primary am no, secondary
amno, Cerr]-Cerr]cycloal kyl, C[err] C[err]al koxy, phenyl oxy and

b I t I kyl
whi ch ?éysuﬁé‘f‘.’?é%”?'b‘%d%%"ﬁ%@ CF Gafey ) X8 CployclenE O HeRionBbaidhy
-Q(O R err] -@xfoirfaraypioa k@(vtafcr%asvl C@@wwrwa}m ﬁccmbetewﬂmy
amino, C(ler rd:@dskééﬁ'alkﬁjﬁirrdrﬂrﬁiérﬁ%iken  ghd dﬂ@?ﬁ&bﬁwhll@w &985! bioalkenyl,
Clerr]- C[err]ah H% unsu‘t{?;@'tltute or substit uted C%Zy 'r
-OC(O R err], %267@@ kenyl. aevh @rdoxynbete 'Q@&’bhﬂt& ﬂéﬁ'ﬁyn
q er2 r ]h g:[ err] ?&rklkj(loﬂ[, hé{tem("jara]uqﬂ;[aeatimérgl krm%terséﬁﬂé![\ylﬂlﬁﬁfdrb ahafuaﬁmdg o E h 1
or etero atg e u i S and nitrogen
atons; or ( er?“]gs'ét’%?ﬁlgpgf’{( P%ﬂ "8"%1%"@’6@‘["?’%%"2‘8 yds ﬁ@@??d‘c‘%ﬂ?"ﬁ'ﬁ“‘g
-C(O OQ[ err], maaayr$ d2rgnd-Mis@ didderdmetal( O) OK, pri mary. am no, secondary
am no, C[err] Cerr]alkyl or Jerr]-Cerr]al koxy; (e) are, together with

the group -CHCH, a 5- to 1 2-nenbered carbocycle or 5- or 6-nem bered
het er ocar bocycl-é ampeund pegording et claim$e WbeteindRs ansHRd dre, together withiilse GH-GH- of

d t
8{"6’??{' g[ner Pi ng gllg% %fb@@loal@le r c%r ,.heﬁfe&;&[%sr npﬁé Wit Aiffogdr S Hdterd AR
Cerr]-d err] Huere sysaliyianeand b emw@pﬂmlfnqremfm-@tes@@uwmmw @neonyi t h

hetero atoms sfbeGuBstiuldmdAadcBRIrg B ¢RiIMG. - O, -S- and -N-; where
cycl oal kyl ene, cycl oal kenyl ene, heterocycloalkylene and

het er ocycl oal kenyl ene are unsubstituted or substituted by one or nore
substituents s&lAeengbuhd aseording @rcmm 75 ahblefit Ry WhdH; drl] todbMe? %A the -CH-CH-

0)
STy hy” R e el bbb erent Vi otk
g[[ err } - g[[ err } amm yycloqllqien]aaﬁ{i hate]'apyclbdlmér;d are @bmbs]:tu:’é@i@r silssjituitenbid\kara)yor,
err err I
oo R iy R
Cerr]-Clerr] a3 By b ;al kyl oxy,
g[ o } hg o LLWRNE'? IN(qu ﬁ&éd:(dﬂl\ﬁ-g gi(gb 6@[6’)kNH)CF&RaR,,, o Ry SO
suf f onani de, d%d”’ﬂ&ﬁﬁ:h Myrﬁw are, B@PPWW %él“ﬂ@m@&fﬁ me%%crcma'kyl
K;r b(():Pydr i)xg[mcc, e,ganebr@n d:a-ﬂmc??oalmf@fm ydyalohikényl, wiw,she Goybibalkyl, G/, R&I6/-
err err err
Clerr]-Cerr] h%f%g'!ﬁ%%)’bc@%' c%&?f%”@?e&?#ﬁ?‘? é@%‘? k@%"émﬁ%@g%%‘yl ,

C err]-d err] afensiand Qifcrﬁmlr @&C@Gemptw(ye |Oa<§}1il1etey¢arall€§rgr, ot ditGs-Ciyatylogen,
Gerr]-gerr] ﬁ%f%;% akf%ﬁ%ﬂ“%e@*f by St Bl eslecte |
Cerr]-d err] diom MIQ"Q}!P ‘QNEIFMQQE[Q!'I' flegen, @Hky@c(caﬁd (DR mHn.cN'ﬂ%[ gyanp,
are hydrogen, so,M,, OSOsM,, NRxSOsM,, Ci-Crzalkyl, Cz-Crzalkenyl, Cr-Cyaalkoxy, Ca-Cracycloalkyl,
Cs-Cizcycloalkenyl, Co-Cysheterocycloalkyl, Co-Cysheterocycloalkenyl, Cg-Choaryl, Ce-Cioaryl-
oxy, Cg-Coheteroaryl, Cs-Cgheteroaryloxy, C;-Cyaralkyl, C;-Cysaralkyloxy,
de-cmheteroaralkyl. Cs-Cyiaralkenyl, G-Cioheteroaralkenyt, primary amino, secdndary
amino, sulfonyl, sulfonamide, carbamide, carbamate, sulfonhydrazide, carbhydrazide,
carbohydroxamic acid and aminocarbonylamide; Rq; is hydrogen, My, C-Cqzalkyl,
C2-Cszatkenyl, Cs-CizCycloalkyl, C2-Cysheterocycloalkyl, Ce-Croaryl, Cs-Coheteroary,
Cr-Csaralkyl or Cg-Cioheteroaralkyl, Ry is hydrogen, C-Cq,alkyl, C2-Cqalkenyl, Cs-Cyzcycio-
alkyl, Co-Cysheterocycloalkyl, Ce-Coaryl, Cs-Csheteroaryl, C;-C,qaralkyl or
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CP:[CA-/r rEiD9g{ gr2r7]82| kyl, (err]-d erH"l“HM“)I““ “l{/l&u m C err]cycl oal kyl , “H
c

Cerr]-Cerr]cycl oal kenyl, C2-d trr9 héteffocycl dal kyl ,
Clerr]-Cerr]-heterocycl oal kenyl, Cerr]-Clerr]aryl,

C[ err]-d err] hMOHR703367| | C[err]-C[err]araIkyI C[err] C[err]ﬁg?@?gﬁpgpkyl
Cerr]-Cerr]-aral kenyl or CJerr]- C[err]heteroaralkenyl and al kyl

al kenyl , al koxy, cycloal kyl, cycloal kenyl, _jhe terocycloalkyl

het er ocycl oal kenyl, aryl, aryloxy heteroaryl het er oaryl oxy, aral kyl,

ar al kyl oxy, heteroaral kyl, aralkenyl and heteroaralkenyl in turn are

A RAHRE LIRS T TN S R T R
tal. 7. Adg 1 4l 1

gre e? t oget her \&r }g t he %fgr?’ 0oCk ﬁeﬁwéel? r:gllm G]hiteiqagﬁiki“a]k%u:l dcg%ﬁam
C2-Cerr] heter hetg ﬁ"?‘ﬁ" r#’fq‘ Efgé Iy &5&8 %? Wg ‘%;‘@e croar-
.gxgl gfl k)r/rlD re gesS[M??lfztrgfﬂlw},dlmylkaikﬂyecy&malmhsydmmehw aterocycioaligli héteroeytidy
Lo clai m 7wy S PSIcRT TdepAl, hete PaRickl iy, Hetorbhr T URE R A
group, Clerr]- Qralkeriybgs:éuballtkqﬂtemelumrarepasubpﬁtqedror puhstittesdycine f thel abave-wi t h
nitrogen as hetgr, @fﬂbﬁ&&t\é@ﬁ%ﬁ: iE4 9aht Y §‘i‘§n&‘@ﬂt s Bpddnbfdiant faddl b y RN2 ahdM

unsubstituted or su one or re su Ituents selected fromthe
group consi st i rigadivalestmeialo) OR[err], OC(O Rlerr], C(ORerr],
NR[err]Rerr], (err]-Cerr]alkyl, R[err]C(O)(NH)pN(R[err])

R[cgﬂ ]( E[H)ePrNF[ Neczezj]f\(eq[qrez&a%%rm cor rr%gstt(ag yt&élg[ﬂ Vﬁﬂ;‘ﬁ‘lﬂfﬂ g}dp%ndently of one another
- OC( O) (NH) pNR[ qryaﬂogéﬁrc,lc,zaﬁﬂ* GalGsoyel oa‘rm. Ce-Coatyl\Oi-Clataikgirwith, 1 13/65C afomsl ter |
e

d tl t
o1 b 1] aiakylens st CorGpant e GigrpikEtt wt P Laimylebi pnd O roany, or -
d e|r (r) L | (k;g ﬁ ; |r ] cml-maéry!@’ﬂe allil, wwhete By adrRgere ensub;:hthteellok;rhtgstrtﬁtbd(t{y@m]ohm@r o-
cyc
C{ err]-Cer r] ar aﬁ%}{tﬁ]'en%féeérér'%ﬁ er %@l{!ﬂ cf(o%ﬁfrﬁ%&ﬁlﬁﬁ ﬁ'{QXL er r q)?Mﬁ
yl ene and ([ er rG-Gspalitl, |CarGehlkoxy, Gs-Fjoany, é«'rsﬂﬁ?@t'@?yoﬁﬁ ik PBOM,, NRzo °st- NO.,
d err]-( err] hefgrdimtaldhiho, é%orﬂiar}qrﬁihé bn&CRY, bddRYlis hydtdgenyd~CLaky ] al kyl ,
whi ch are unsubsti tut ed "or substituted one 0O % subséﬁ%g:&q% slel ect ed
fromthe group %s#%QWhBSQﬂZ"U'P by Cost '@'@'@JRF 'F' w-hetero-
g[( 3 rR][ ea ]er r ]n ; It kaoar 1, CeXCAidioyi, c&@}.ererda Gy@;?irrﬂkﬂ] dé@zcr:,omrearakﬁﬁbecn}dwkenyr
Jerr]-Jerr] Cﬁg%%—é},%&rodr@%qyﬁ ]aLg! ¥|6dd!\ﬁc% Jno%leﬁt n'le?al oPy s 1/2 andMisa

Clerr]-d err] hadilentyetadal kyl , Clerr]- C[err]heterocycloal kenyl ,
Cerr]-Cerr]jaryl, Cerr]- C[err]aryl oxy, (err]- C[err]heteroaryl

derr]- C[err]heteroaryloxy Jerr]-Cerr] aral kyI err err aral kyl oxy,
derr]-derr] he‘tOeA@ambkl}d aco@[mmpcla[r@aﬂymm?ewyrca 1z28lkyl; Cs-CyoCycloalkyl,
Cerr]-Cerr]h iaEkeny rwwr% 6 Edis inSMWeYQroMnGCCs- 100G ear-
sul f onam de, car car

| f onhyd d

car bohydr oxan @"@@V’d"'ﬂ"rﬁh’% M%M onghGer oer@%ﬁéﬁi'&vgaﬂ?c%mwﬂubsﬂ

g[z erc[ ]- C][ ﬁr [ ] aldieéhl llﬁkéﬂflﬂédﬁ&fer& ﬂ{dféemﬂsmusﬁterséﬂact% frofm]thy apbdm&snng of OH,

err] heteracycl oa err

Clerr]-Clerr]ar 99?[‘ %935[ QF%)?”{Z{%‘% @ﬁ‘%%%P’h’ﬂgb? gen

C err] - err] al inkhSOM,ENOL,-afling, blimbiyamiho, seardaly-ehiino afdON; where Ry hydrogen,

Qerr]-dLerr] hab o k) G2 QikenybESEdky Reibl icHoyobhiRdl, SEbEhEbRE S5, U
Css-heterocycloatkenyl, C¢-Cooaryl, Cs-Cghetercaryl, C,-Cysaralkyl, C-Cooheteroaralkyl,
Cs-Cys-aralkenyl or Cr-Cyoheteroaralkenyl, and y is 1 and M is a monovalent metal or yis 1/2
and M is a divalent metal.

11. A compound according to claim 10, wherein Ry is C1-Craalkyl; C3-Cizcycloalkyl,
Cs-Cioaryl, C-Cyearalkyl with 1 to 6 C atoms in the alkylene group and Cg-Cioaryl, which are
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-114 - Cerr]-Cerr]heteroaral ky

Cerr]-Cerr]alkyl, (err]-Cerr]a l!!,wwruﬂl} ”HMerREfE:;]CI gr ealhiSIr ooen,

Cerr]-Cerr] cycl oaI kenyl, C2-([err]heterocycloal kyl,

C2-Clerr]-hete IoaI kenyl Cerr]-Cerr]aryl, qerr]-qer%ﬁ%sé%yl,
Cerr]-CJerr]a I C[err] C err] het eroaral kyI Cerr]-Ce - nyl
or CJerr]- C[err]heteroar- al kenyl, and al kyl, al kenyl al koxy, cycl oal kyl
cycl oal kenyl , heterocycl oal kyl, heterocyclo $Ikenyl aryl, aryl oxy, -

het eroaryl, heteroaryl oxy, aralkyl, heteroara kyl, aral kenyl and hetero-

aral kenyl as substituents in turn are unsubstituted or substituted by one
of the above- nentigned substituents; & s 0 or, 1 and 1 and Mis a

monoval ent et dNsistiluted.or substityted Ry P%e ra?rgépgﬁgu%sgpe%ted f§’"‘ e EoHRSPREIsting
acc?L di ng é 0 ClohOM, Balogémwbaxle Mg O-ORfatky, b,maakoxymﬁomesdsmy aftropne
ano er rogen., rr r err

Cerr].- C[grr]g in °C§' é’ﬁ zfl’ﬁ‘gﬂd\éﬁﬁ'ﬁ'&a{'%c’g" %{]%?ﬁcs‘ '%l‘?'ﬁrwyf %,—pgqllléenylene

group and (er raths@diahﬂIQﬂd; -Celaanl-Celaliy).ar al kenyl with
Clerr]-Cerr]al kenylene and Cferr]-Clerr]aryl, or di-

Cerr]-Cerr]aryl-Cerr]-Cerr]-alkyl, where Rerr] and RO are
unsubstituted de. Al@bmpoumtwdoruylgomelam S,MQEBIB ﬁlssnd Bme!m togetherwithctie-CHrGH-he -

ro con t f
& 0P “er ] ey e T i S Sffla o oy
s err] My, m,cloamne and heterogy "&rﬁfﬁws"?%@fﬁﬁaf h&ﬂw;ﬂsl hyme oKl

and R20 is hydrnqgg Bubéﬁitﬁhfs]sa@%rﬂo?ﬂ iﬁﬁ'gmtﬁ[c%hél]smﬁ[o?bl-ﬂ, @(dsmL OC{O)Res, C(O)R,a,

o br 1] het or S Eosi, Pl @M Foer GRS BrSOINR BIQRIQINGL)-and RSO,

g[[ err } g[[ err } ﬁnryhm.cﬁhe lis"ﬂydﬁgeﬁ ahd B & 3T ydlkyl, @sec,sa]rylef €4-Clarafityk Which are unsub-
err err oar a err e

Cerr]-derr]h E%M?ﬂ%ﬁ?g % ﬁ‘éﬁff%ﬁ a's%r%ﬂﬁybﬁrmw or

:A; 1/2 agt[d M i scvacichrm)l euhichned aisubstlltﬂ!.@d ofsubstifatediby ohe oo morenQ:-CaalkylpRmatid R,4
erein Rlerr r, ' -

Cerr]-Jerr]ar y‘?ccéfzéﬂd]a &%#A}%ﬂ?% t"%y%eﬁ%é’nkfé" %4"‘1’(‘? ce"'c'f’?(r\}'! ande

group and (] er EjkyCeyciogiisanyl, cycitialiyt andindras]substitugnisdn jurn are Unsubstituted or substitu-

((:I:i[ err]-Cerr]al ﬁar 5@? rﬁ&f ‘tﬂeﬁ{sr Jei’éci/éd frd?f'i the group conmstmg of OH C(g)ORﬂ and

-Clerr]-Cerr err| ch ar e unsubst

substituted by ed%%?&%e‘ﬁa%‘k!déﬂé&éﬂcﬁ%‘w‘hwsg? @@M&m@m ng

of OH hal ogenva@wetaq e aridl 19 d dichientraatalky! . Clerr]-Cerr]al koxy,
Co-Clerr]aryl, SJerr] I\/[err] osg err] My, NR[err]SCIerr] My, NO2, am no,
primary am no, secondary am no and CN;, where R err] is hydrogen,

Cl err] - err] altgyA cofapeurid accoing]ta lain y2, wHerein R} atd Bi arfectiogbthat Wish the -CH-CH-

- - het | oal kyl , -
g[[ g; H - %te;; ]og§9+l%aﬂeny}qle%g H - g[[ g; H areyle,r oa/gr (r)?- C%/er r ﬁlg{ (ra‘]r oaryt,

Cerr]-Cerr]aral kyl, Cerr]-Cerr]heteroaral kyl, Cerr]([err]-aral kenyl or
Cerr]-Cerr] theA%aﬁ\BBW‘éGcordﬁ'P‘io ¥|atn$8]wﬁé?9in M, lafc P, SRRTBYSEF i Rb ABHTH.Y

is 1/2 and Mis a.divalent neta A conpound according to claim10,
wherei n R err] Seupcp@eidvianeer 1] al kyl ; C[err] Cl err]cycl oal kyl ,
Cerr]-Cerr]aryl, Cerr]- C[err]aralkyl vmthltoGCatornslnthe al kyl ene

group and (err ]5 errnrﬁ uncy acoo?gpng to c%Fm 14, wherein Rs and Rg are, together with the -CH-CH-

group, piperidylene; where the hetero atom is unsubstituted or substituted by a substituent
selected from the group consisting of C{O)OR;1, C(O)Rsz, C(O)NRgRs, NH;, SO3M,,
C-Ciealkyl, Co-Cyealkenyl, Ci-Cyzalkoxy, Ca-Ciocycloalkyl, Cs-Ciacycloalkenyl, C>-Cyshetero-
cycloalkyl, Co-Cysheterocycloalkenyl, Cs-Cioaryl, Cs-Croaryloxy, Cs-Csheteroaryl,
Cs-Coheteroaryloxy, C-Cysaralkyl, C7-Cyaralkyloxy, Cs-Cigheteroaralkyl, Cg-Cyqaratkenyl, Cr-
Cicheteroaralkenyl, primary amino, secondary amino, sulfonyl, sulfonamide, sulfon-
hydrazide, and one or more C atoms of the ring are unsubstituted or substituted by one or
more substituents selected from the group consisting of OH, OC(O)Rss, NHz, OSO3M, |
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-115 - unsubstituted or substitut_H "mtﬂllﬁu [ "f substituents sel ected
fromthe group consisting of OH ha ycan, wmcoaw,

Cerr]-Cferr]alkyl, C[err]-C[err]aIkoxy, Cerr]-Cerr]aryl, Sgerr] M,

ni'tro, amno, primary am no, secondary am no and cyano; or
Cerr]-Cerr]ar PR with Cerr]-Cerr]al kenyl ene and C[erﬁlj’aggp%‘lr%ryl,
or di-Cerr]-Cerr]aryl-Cerr]-Cerr]alkyl. 12. A compound according to

claim8, wherein Rlerr] and Rlerr] are, togethgt with-the -CHCH group,
Cerr]-Cerr]cycloal kylene or CJerr]-Cerr]heterocycl oal kyl ene with
nitrogen as hetero atom where cycl oal kyl ene and het erocycl oal kyl ene are

unsubstituted or | tuted o S gl% nt eé&&@& ‘_f, om t he
1 n QSO Gl oo e BB G

2 R e ot oA T il o

oo Rl o] 1 o e, Rl bk aiiron BRA AR  ert-hE i hjorogeh

Cerr]-( err] ar frGasalig), &ﬂ'zalkpeyqum@amalkywﬁr@hh@ﬂ@cmt Ce-Shiaryht GaeCobetero-

substituted by @,a, gés—b}ohgeﬁfaf'dlﬂl X B{'Jc?ér[ b,mzarkxl CrCpaalkenyl, G-

Cerr]-ferr]alk err are

unsubstituted o @N@Q@'hﬂ- 2&1'1?}“@%?/03"(}"#7&'@10@{}'& FS@@P?Whpkﬁ1aWb9’rqs' and
Rlerr] are (erg, grﬁrélkﬁ'ﬁgydndﬁl’ibchra[iﬁddpbnd&ﬂ %ﬁe]an@iﬂ%? rﬂy@r‘oéirﬁ JOH, C1-C1zalkyl

e o e e Aot OBt e EEr ol O 1
?EZ “bfL it ut(:: gﬁ OrC@'i&E%arﬁIHyl, C}@{Jal’éﬂteﬁe}:lr&mﬁ gﬁgaamerglebs hgd: ?@m.,arys of aicmaeccl,r .,ziryuupw

u Si E
or C([:]errio C[err]sé 433’! ﬁﬂa'ﬁ%tﬁ%% 'ﬁ"e&[ Rk%/ )glleqe '@Hﬁfé (b}"F) '
mono- val ent nHCHL)-8H{Chlz)i~or él(CEIz)a-Nﬂlrl(ﬁHﬁz-aamll Reds um;rmtm CrCnamlkyl S(O)R:2 Or

d d
W h the -cr s ofd R Bt e WethBIdbenl CiG LGl € 6 ietyl o b ORI
claim8, wherei @sf‘i[@l!ﬁ]’alm qz&‘mptemwcloel&ge%@m-heietqwawenmpenaoarygr oup,

dyl aralksh d

R orr] are. i ogoTanetroB Ao CHAEf Ut tbidrGartich OF S artAITL, Citfkodt
hetero atomis @Henysandatvbalkepylsalikaey; ?@P@!}&o?yp cipalkanyl, heteragycioalky oct ed from
the group consi Hetengcycibalkéry), @R{l Qiryldxy, Rétedoalhys; hateroariédyNaralkyl] &aikyloky, heteroaralkyl,
NH2, S , L. .. :
Cerr] O efr} il RGP areRiostabimy i i Eistiaf 27 Konsyuteg fwaog f e
Cerr]-Cerr] hetabo'cemermmdtmbkt}tuenmnﬁ[yes 1 phe Va5 amyonbeaiéritenepdl oryis 1/2 and Mis a

derr]- C[err]ar)é,liva F -Cerr]aryloxy, (err]-Cerr]heteroaryl,
Jerr]- C[err]heteroary oXy, (err]-Cerr]aralkyl, Cerr]- C[err]aral kyl oxy,

Clerr]-Cferr]heteroaral kyl, Clerr]-Clerr] aral kenyl Cerr]-

C err]heteroarah hemebm rﬁ&é&dﬁﬁ‘t@@laiﬁﬁ} Q\ﬂﬁ?éﬂﬂ?&ﬁmg aré %é&l‘ibf'wuth the -CH-CH-
sul f onam de, sul fon- '%/qyr azi de, and one or npore C _atons

ring are
unsubst it ut ed o@rURpRIPeHdylens; ‘tﬂﬁrﬁ ine hgtero aipm isyngubstituird ar substifuled by g g‘l"lﬂﬂ'?'l'?e
group consi sti ngelette@Hom@Re Glotih edridistinbid? C{(OIOH, £ C(O.., -C(O)NRgR, and R1¢-SO.- and

one or more C atoms of the ring are unsubstituted or substituted by one or more substitu-
ents selected from the group consisting of OH, NH,, RgS{0).N(R;)-; R¢C(O)N(Rg)- and
RsOC(O)N(Rg)-, where Ry is hydrogen and Ry is C1-Ciealkyl, Cs-Caryl or C-Cy,aralkyl,
where alkyl, aryl and aralkyl are unsubstituted or substituted by one or more C,-Cy.alkoxy;
Ry is C1-Ci2alkyl, Ce-Croaryl or C-Cysaralkyl which are unsubstituted or substituted by one
or more Cy-Czalkyl; Rey is C1-Cyzalkyt and Rgz is Cy-Cyzalkyl, C3-Cyocycloalkenyl, Cs-Cyacyclo-
alkyl or Cg-Cyoaryl, and alkyl, cycloalkenyi, cycloalkyl and aryl as substituents in turn are un-
substituted or substituted by one or more substituents selected from the group consisting of
OH, C(O)OR,y and OC(O)R,+ where R,y is M, or Ci-Cyealkyl and Rey is Cy-Croalkyl; v is 1
and Mis a' monovalent metal or y is 1/2 and M is a divalent metal. - - '
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serrisaer i, derrl-cerrdal kdSNTAIRMRLIBNAI o vi oxy. e

Clerr]-Cerr]heteroaryloxy, Clerr]-Clefr]aralkyloxy, primary am no,
sécondary am r\g >/gjrsﬁ;mam de, carbam de, carbamate, sul fonhy%gg‘]zﬁar b-
hydr azi de, car 8h oxam ¢ acid and am nocar bonyl am de, where err|f 1s
hydr ogen, My, Cerr]-Cerr]alkyl, (err]-Cerr]al kenyl,
Cerr]-Cerr]cycloalkyl, Cerr]- C[err] heterqﬁ);cl oal kyl , C[err]-C[err]aryI ,
Cerr]-Cerr]hetero- aryI Cerr]- d err]aral’kyl or
C6-C err] heteroaral kyl, R[err] I's hydrogen, (Jerr]-(err]alkyl,
C2- err]al kenyl, C[err err]cycl oal kyl
Cerr]-d err] het% eﬁd@wpw ﬂ&‘iP"d"ntFéjmé{‘@!h?"?‘&r@ﬁl"“dﬁséfq fogether with theeCHERA |
ICr er'r] ar al kylgrgiip, pipefifiylene; which rsrr}dsabarmad o+ dupktituish 8 'ohe oanfofd Sibktitudite

n

dent | f h d
Ger 1] G or ] cylesiRadEm hegiup Sbrpie it AP Ol e R e e ot
g[[ rr]-Cerr] hmse(omrm» -0y NFLRE IR3S(Q)aN(RL)K \R:OCDIN R~ RstNC(O)N(Rs)-

an

: "ot - O er PEYPYIFoRgpi st o] Wi e o and Fe s Coatio. G o

rr] and R erCjCharglkyliveheranlkyl atyt mtﬂrbl}(ylm unspbsiitutsdbhgummted by one or more

T B e B S e
d err] - err] arunsiistituteg] glitytpd by one thﬂﬁr@s}'cm%lm B@ @Mroaem Q%[Ga!aﬂjy‘ are
hydrogen, (er réﬁ taﬁ/cib]aﬁhkd -Cyihot8 dlcgl@i Ids, )’d:g-cgheteroaryl CrCyaralkyl or

Cerr]-Cerr]cyc err| err cIo

Cderr]-d err] heelr agfi@}sq yeéa ga]kyh@@(ga.@tsﬁfgaglwmzcymoalkenyl

derr]-Cerr]argle, cGBRWo]’ CQ@QQM rdharawyl cﬁl&ﬁlk&yl%da]k@f adan as substituents in
Cerr]-Cerr]heteroaral k

Gerr]-Gerrl hetpmapnsu%mgﬁ AREK, SLENG® o are Byhethugnte selpcted fromste

(r:]y;: L ?gla Ir<e|nyl hetrmhﬁsmmmakd@)on.1 . ahd OB(0)B.% lumai'dﬂhglil)é M,arc;qrc,zaakyyhma,. |sk .
e

and het er/oar al k§ @ r?"g ﬁéﬂ?%aoé’a*epﬁpgeéy%rry gh%ﬁ"gt@fsg&w 'B t%e

abovenenti oned substltuents and y |s 1 and Mis a nonoval ent netal or y is

1/2 and M
wher Zlnn R la?r? angcéfu gnl?d é{;@éﬁr}goto cH’uer W rﬁﬂ?}@%‘éﬂ?ﬁgbgﬂpérﬂyﬁkéhmcﬂé
pi peri dyl ene; \imeHestituted praubstiuted Byrone omgmsﬁtm@sew%m Fhﬁﬂ@@ enpsigting

subst i t uent s&lcg.o;tm{; md(@;aygrméip ,@‘(oﬁéﬁ)aﬂﬂreﬁchror-l)lzcro ONa,

g’ﬁ?rrsR[ g]rr][ he n?gs))gﬂég(r !?uﬂ? e Hét‘ @ 93"@;/ MR gﬁ%"'ﬂ&"b substitu-

ents sel ected f-NBID(OJOCHLCHYL-NHID)CIH(QCH)., BO)PEIR, -NHC(O)NHCgH;, ~S(0)2-CeH4CHa,

E[[gr” 8(0(0)(')% ﬁErR][ g* ”%3?%&‘%‘%“%3;%& gﬂg Rlerr] is

Cerr]-Cerr]al kyI Cerr]-Cerr]Jaryl or (Jerr]-Cerr]aral kyl, wher e

al kyl , aryl an mﬁ% e@[" I by one or nore
C[err] C[err]al %lombhiﬂi ' ek 1 ]“S%ﬁis’lé" err]-Cerr]aryl or
Jerr]- C[err]aral kyl V\:hl ch are unsubstltut ed or substituted by one or

nmore Cferr]-( e, k% &@bfdingd ﬁcﬁ]rﬁﬁrhh%ﬂrsfubéﬂtdféﬁts ﬁf"ﬂz Ei{e%fel:tddﬁirom halo-
Cerr]-Cerr]al kyl, err ClZ IoaI ke Phe&!‘e” err al kyl or

Cerr]-Cerr] ar%ﬂ“ C(ﬂcygprlg@ry amlno,
substituents | m}%ﬁﬁﬁw&nm, sd}avﬂandhﬁai CIO)-HAGRY ihwm%landmara ind8Périient-
substituents s (S r.o SI.S I

OC(O Rferr] vvh ﬂreemhqré &z @PWQ;% Weraxya ﬁgﬂ Rbhgyi QR g_ber%rb%u%{[ qrgf I-J«.o,toget er

Clerr]- C[err]awﬂnimewatemhremamaonﬁa.mmmmmaj [yolidited od pigaridinol s 1/ 2 and M
is a divalent netal.

(1)

Q9

D D

D QD

9

21. A compound according to claim 1, wherein R; is hydrogen, unsubstituted C,-Csalkyl or
C-Cealkyl, which is substituted by C(O)OH, -C(O)ONa, -C(O)OK, -OH, -C(O)-NR3sR;, or
-802-NRgR,, in which Rg is H, C4-Caalkyl, Cz-Cshydroxyalkyl, phenyl or benzyl, and Ry in-
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-:117- 17. A conpound accor di ngmmm"m“l]fummel n Rerr] and R err]
are, together with the -CH CH which is

unsubstituted or substituted by one*or ¢ nore "suBstituents sel ected from
the group con5|st|n<i; of OH, C(OORerr], OC(ORerr], C(O R ®CTEPHRISS
derr]- C[err]aW’o-"”R[err]C(O)N(R[err]) -C(O NR[err]R[err]
Rlerr]S(O2N(Rerr])- R[err]OC(O)N(R[err]) R[err]R[err]NC(O)N(R[err])
-OC(ONRerr]Rerr] and Rlerr]-SQerr]-, in whﬂyl R9 is hydrogen and R[err]
is (Jerr]-Cerr]alkyl, Cerr]-Cerr]aryl or Cerr]-Cerr]aral kyl, where
al kyl, aryl and aralkyl are unsubstituted or substltuted by one or nore

C et o) e BB R 1 Kopbiropamatey. e

unsubstituted or meﬂwlelleat@l-lzﬁylz-@a@H&HzﬁDre Cerr]- C[err]al kyl; Rlerr] is

hydrogen, ([err]-(err]al kyl, C3-( err]cycl oal kyl,
C2-C err] heterocycl oal kyl , C[err] Cerrlaryl, Jerr -%(err]heteroar |,
Clerr]-d err] aral R2JA compougd acgasting m|@!’f‘o'%ir- a'hkffl" Refi§ Bydrogesnmetiy rare

Cerr]-Cerr]al kybg??& 8{-:6&% Naii'&g @-@éﬁl—%} héﬁgN-Weﬂeéﬁd]%H@@H@?Mbpen-

Cerr]-Cerr]cycl err]ar and a cycl oal ke

cycl oal kyl and ar gientyf gosanqthere tgfwlkvl VQF"%‘V%IHE'LHS?{‘Y'{ oa/etﬁer,
substituted by ong,gmholiy.€ Substituents selected fromthe group
consisting of OH C(OORerr] and OC(O R err] where Rerr] is My or
CJerr]-Cerr]Jalkyl and Rerr] is Cerr]-Cerr]alkyl; yis 1 and Mis a
nmonoval ent netal es, A{cmﬁpoma accohdiig tesclaim, whierzitt thawther substituedidn Rihao Trim201@
according to clai n] ! wherein X is cycl ohexyl ene or piperidylene which is
unsubstituted or & ituted by one or nore substituents selected fromthe
group consi sting of OH, NH2, C[err]Herr], C(O)CH3 -C(Oderr]Herr],

g(( 3 ( a@ 8 ]C(H[O)e rOC?LeAg %&1 %9@ %[E%ﬁ_{@@r Qb%ﬁﬁ:laﬁih@ééd&m&u the

-NHS( O) [ er r ] CH2] @raupldonsisting of unsybsitajederd $1 lkvl Cz-Craalkenyl, Cs-C1zcyclo-

-NHC( O H3 +-Cs
-S(%z) g[[ g[;} mgﬁ?ﬂﬁb&bizégcwaﬁ(e@}en iéiz hé rﬁeﬁ( @?mwmmz Ce-Croaryl,
-S(0) 2- (CH [ err] ﬁe']lqtsmarv' it g aBlkeni Pl ¢ Cupery
R2 is (Jerr]-( erakahyy! . 20. A corrpound according to claim1l1, wherein

substituents for R2 are sel ected from hal o- gen, -C(O Owy,
Cerr]-Cerr]alkyl, C[err]-Caal koxy,; phenyl, naphthyl, -SJerr]M,
Clerr]-d err] pri m25yA asmpamund ac&rding to Ghier 24, wiewinthe yﬂunsub@;ltuent is substituted methyl,

-S N whi ch d
are, 1 ntependent - O 2pyfifed STk RS & of ) "oy o) ene et

C2- C4hydr oxyal kyl , phenyl or benzyl, or Rlerr] and R err] together W th

the N atomare. m%hﬂbbrﬂﬁounﬁms%@cﬁlﬂ didh.1, Wére! R, GoR8spdha®toegrotlh 8he formula i,
21. A conpound according to claim1, wherein R2 i s hydrogen, -unsubstit uted

Cerr]-Cerr]al kyl or Jerr]- C[err]al kyl, which is substituted by C(O OH,
-C(OQONa, -C(OK -OH -CO-NRRogR ] or -Sgerr]-NRerr]Rerr], in

which Rlerr] is H (ferr]- C4a|,.l<,¥ err]-C4hydroxyal kyl, phenyl or benzyl,
and Rlerr] in- )— (1), :

in which

Rs is hydrogen or M,; and

R, is C-Crzalkyl, C2-Cyzalkenyl, Cs-Cizcycloalkyl, Ca-CizCycloalkenyl, C2-Cysheterocycloalkyl,
C2-Cysheterocycloalkenyl, Cs-Croaryl, Cs-Csheteroaryl, C-Criaralkyl, Ce-Cioheteroaralkyl,
Cs-Cysaralkenyl or C-Cyoheteroaralkenyl, which are unsubstituted or substituted by one or
more substituents selected from the group consisting of OH, halogen, C(O)OR:1, OC(O)R4,
C(O)Rez, nitro, NHz, cyano, SOsM,, OSOsM,, NRx;SOsMy, Ci-Czalkyl, C2-Cizalkenyl, Ci-
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-+ 118 - dependently has tnulmamm“!u;lwm”] or Rlerr] and R err]
T c L

are together tetranethyl ene, pen e or _

-CH2CH err]-O-CH2CH err] - ‘22. A conmpound acco;di nthCI?l[ claim 21,
wherein err] is hydrogen, nmethyl, ethyl, - HO( O C- CH 'L”‘Tn
NaOC(O)-EI[%[er]rm"é‘{lFﬁ’- or Rerr]Rerr]N-C(O-CH2CH err], andf’ﬁerr Ad
Rl err]are, indepen- dently of one another, Herr] (err]-Cerr]alkyl,
Clerr]-Cerr] hydroxyal kyl, phenyl, benzyl or,_{gagether, ~mor phol i no.
23. A conpound according to claim1, wherein the other substituent in _
Rlerr] has 1 to 20 C at ons. 24. A conpound according to claim

23, wh in th h it ' | ect f t he rou
consi st 1 ng of unsBBEKPYLCeR Pl Tetiespateitare) B upeermpusagol
C[err}-Cl2al kﬁnyl ¢umelﬁf:mll oajienyl] Og-Croaryl, Wﬂﬁg\drylo@e@ﬂkfe}ﬁ:vlln Ofltkﬁté{éaryloxy, Cr
- t rrd - A r ACKC .
G orr] - orr] aryi e Er b ol GeChshérbiBloi, L7k pRResi Y rapmppprakeny.
Clerr]™-Cerr] Eet eprirpany efnjrio, segordary adiing; sifonyl, Rdfopamisadcarbamide, carbamate, sulfon-
of ai m 24 wher of rr L pa0s, SRR batbonydroant sod i BRAUEHGERICK, WAglehu i
2-substituted ethiydregenchis CoiGasaliyl, Cx-CroalkenylcCs-Bseysioptiyling-Gahetercyalanliyh
laim1l, wh [ o a
[Ceflr]m er ei ni %{Soiéfghmlféi&%[ﬁg?r ?’%?%F%‘%‘”%#&%@rﬁﬁ“é Mqu.’iﬂ' s
Jerr]-qerr]al kyfr @f&‘f‘fr%ﬂ'whpl\wm 7CidietarpqyelpRkyePucGioaryl, Cs Cohetero-
g[[ err % - g[[ err % ﬁ y 'fl argl, @?%FAC{%Z&%??K@%&@hMW hydrogen, C-C.alkyl,
err]-C err] het e ogyc| oa - ,
- r] het e‘ls’ﬁéﬂ*g' en ﬁcy?f i AR Grloyheterggycloalky PP hetero-
g[[ :; Ej - g[[ 2[ r ilar al dyelonlkenyl, GolGsaryl; Cf-Cshelcrodrgly Oacahﬂamwcg-atmétefb:msugjll, cg-tce,,aaralkenyt
titut i e 0 e sy uen
from the o oup colararispraseRint ie 3y, aierys B oalh pkaln. Retsrocycio-
C(O R err], nitroalkyNiisteregysioalkeriyiiatyls gridpxy, O8tFanryl] HejeroaAbey, ataligl, eraikyldty, hetero-
CLerr]-Cerr]al kydran] &alibnyrhid hétdtosfiienyl ifrkdth ate unsubstituted or substituted by one of the

abovementioned substituents; and y is 1 and M is a monovalent metal ory is 1/2 and Mis a
divalent metal.

27. A-compound according to claim 26, wherein R; is hydrogen or My and R, is
(a) unsubstituted C;-Cysalkyl; C;-Cszatkyl which is substituted by one or more substituents

- selected from the group consisting of -NH., primary amino, secondary amino, C,-C,zsul-
fonyl, carbamide, carbamate, carbhydrazide, sulfonamide, sulfonhydrazide, aminocarbonyl-
amido, Cs-CizCycloalkyl, Cs-Csalkoxy, phenyloxy and benzyloxy; unsubstituted
Cs-Crzcycloalkyl; Cs-Cyocycloalkyl which is substituted by one or more substituents selected
from the group consisting of Cs-Cizcycloalkyl, C+-Csalkyl, Ci-Cgalkoxy, C-C:osulfonyl,
phenyloxy and benzyloxy; Ce-Ciearyl; Cs-Coheteroaryl with 1 or 2 hetero atoms selected
from the group consisting of oxygen and nitrogen atoms; C;-Csearalkyl with C;-Cgalkyl and
Cs-Croaryl; C4-Cygheteroaralky! with C,-Cealkyt and Cs-Cyoheteroaryl with 1 or 2 hetero atoms
selected from the group consisting of oxygen and nitrogen atoms and a total of 3 to 5
carbon atoms; Cs-Croaryl, Cs-Coheteroaryl with 1 or 2 hetero atoms selected from the group
consisting of oxygen and nitrogen atoms, C7-Cisaralky! with C;-Cgalky! and Cs-Cioaryl,
C;-Cysheteroaralkyl with C,-Cgalkyl and C4-Coheteroaryl with 1 or 2 hetero atoms selected
from the group consisting of oxygen and nitrogen atoms and a total of 3 to 5 carbon atoms,
which are substituted by one or more substituents selected from the group consisting of
OH, halogen, C,-Cszsulfonyl, carboxyl, C(O)OM,, Cy-Cyaalkyl, Cy-Cealkoxy, Ce-Croaryl,
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5?9-/ =Poe! OZZ:[Sgrr] al koxy, C3-(er lll‘;mluu\“!uullsl M!llc[ err]cycl oal kenyl ,

Cerr]-Cerr]heterocycloal kyl, Cerr]- . C err] heterocycl oal kenyl ,

cgerr]-Cerr]aryl, Cerr]- C[err]aryloxy derr]- C[err]heterogé.y,h”m-,ss
Cerr]- C[err]moéﬁlwﬁ%lloxy Cerr]- C err]aral kyl,
Cerr]-Cerr]aral kyl oxy, C[err]-Cerr]heteroaral kyl,

Clerr]-Clerr]aral kenyl, Cr[err]oheteroaral keny{2o- primary amni no,

secondary am no, sul fonyl, sulfonam de, -carbam de, carbanmate, sulfon-

hydr azi de, carbhydrazi de, car bohydroxam c acid and am nocar bonyl am de,

where Rerr] is s@% nﬂe ey hino, SdcBhidary ShiRb! defbelif
derr]- C[err]cyclogF% err] qj et eroc ca?%a n)? er charb-
Clerr]-derr]aryl a%?ﬁ'@"@@@ﬁ@%ﬁ?%"’ \C% dranp Mtjsca mpagvaley metgh or y Is 1/2 and

Cferr]-{ err] het eypaadvaicht mg{aqeroq-] I's hydr ogen Cerr]-Cerr]al kyl,
Cerr]-Cerr]al ken err err]cycl oal .
derr]-err]het eﬂé&r’@ﬂ?ﬁ‘yk‘%}' (CrCopaspifyt “@[cé’ﬁ’%/ wisybstityied pr gubgtitute|by ong ppmore subst-

E[r yl, | Clerr ]h g[ er ientselerteddrontihe ]rgl"dquoﬁﬁrﬁt]r‘QQﬁ el-pa?lagéw k:(omn?(t, @‘lﬁqﬂu,@‘(d)ﬁsz-
err] are rogen rr , eryl<Clerr nyl.,
Clerr]-Cerr {cyc?ﬂgpkﬁ' %@%ﬁ gﬁ%@y&%‘ﬁ%ﬁﬁ"@g}wi c]g-?:lwaﬁce}‘yl, Cy-Craalkoxy,
C2-C err] heter ocyds-ondcydda,lky[;[m-rodcyﬂ{mkariyl IGa-Carheterocycloaliyl,| GyC+khatgrbeycloalkenyl,

o) ooy o e bbby bbb Mt o
Clerr]-Cerr]het enmﬁ-ldﬁbagekqardm Gy-Giyaralkenyvk &x»Oioheterdaraligenyt; primand doging, secondary
cycl oal kenyl, het gragyeh@a, sulfpﬁérﬁlﬁé pﬁ:ﬁ{é)aﬁkﬁﬁe@ﬂ%hyﬂi{&e cErBWo‘?%‘i(de

het er oaryl , heteroaryrox OxXy, hetéro
aral kenyl and het éaraaMmmaqlmandﬁrwn QMB(]‘&FU tuted or substltut ed by

one of the abgnersel is@.?&ﬂgéh‘tmt CI—GQ&I‘@; C@@‘QaIWen'yﬁ O}O@&fclé\dlky%; @-Cégleterocyclo

nonoval ent netal or y 'S di val ent

Mis
conpound accor di n§#¥leCetup: QSCSW@PQMW CrCararalkyt %ﬁ'@@%’?ﬁ’ﬁwwuéﬁtﬂdﬁﬂeﬁ‘e
) TSP L SO O s by bt e
consi sting of - NH2 ?Eﬂ%ﬁ"“’! Jﬁb&“g Eﬁﬁwngrﬁﬁﬁn ¥ rﬁQ"s'gFglky"
fonyl, carbam de, Ce-aada!kawl.E(,‘-a-@myobglﬂyla@rdawc@lkémmmetmmalkyldmiﬂihetero-

o nocar SOMY Ly, CLEL bl LA LB a1 8 R 20y
Clerr]-err]cycl eawwohmpewlkegvlsmlm @Alkeaylhaikaxyecysioa r@c@awswlth%m@clo-
sel ect ed fr Orfhkhehé]ér%%ldil%ﬁt; lnary Heftirdaryl Ciié?érbimbﬁ} %?élk’w aralkyloxy,

qerr]-Clerr]al ky| kanyand hetariars nyt{né\JCrI‘l %%WQPBWWWPM%G

phenyl oxy and ben??‘F
or 2 hetero at orrsosméammdnenuone‘drsubsmhmmmdp|s:oml Miig & ghonbvaietit grtal amdns 1/2 and

nitrogen atons; rr] C& }@[al kyl with CJerr]-Cferr]al kyl and
Jerr]- C[err]aryl dt‘f[ap *eroaral kyl with CJerr]-(ferr]al kyl and

Cerr]- C[err]heteroaryl W|th 1or 2 hetero atons " selected fromthe
group consisting g§ @ ma 0 o5

carbon atons; C[err']lp@ @rr ary g%'ﬁ\ érrTﬁ@%ﬁ%gﬁ@m’{(ﬁg Eor 2 hetero
at ons sel ect ed fromthe group consi sting of oxygen and nitrogen atons,

Jerr]-Jerr]aral syl wﬁrﬁ;&buﬁﬁ sa&draa% ﬁf&n&ﬁléwhhé\aﬂ ﬁ.@h@ih&gb%ir haérxlpr epyu - |- or

C[err] C err] heteroar err err]a err| roary

with 1 or 2 heterbb '&Y‘oﬂﬁ}/‘@%dﬁé yl, pheny HF'?%“@P’BWE‘BY\'S?‘E ?’W&t@ﬂ' Wﬁﬂw
and ni trogen at ongycishdxyimbhyiaR-cdlohexiISthyl, fiitdriyh PyritiiATBr, pyrimidingni ch are

substituted by one or nore substituents selected fromthe group consisting
of OH, halogen, (err]-Cerr]sul fonyl, carboxyl, C(O OW,

Cl err]-d err] al kyBg. Atahigoundacsording tooolaim 27[, Whédsin@[awardim, yhrbhydrazido, sulfonamido,
sulfonhydrazido, aminocarbonylamide and carbamate as substituent for R, mean groups of
the formulae RgNHC(O)N(Ro)-, ReOC(O)N{Rg)-, ReC{O)}(NH),N(R,)- and RsS(O)z(NH),N(Rg)-,
in which Rg is H, C-Cq2alkyl, Cs- or Cecycloalkyl, Cs- or Cgeycloalkylmethyl or -ethyl-, Cs- or
Ceheterocycloalkyl, Cs- or Csheterocycloalkyimethyl or -ethyl-, phenyl, naphthyl, benzyl,
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=120 - sqerr] M, OSCIeer “l A, nitro, NH2, prinmary
am no, secondary am no, carbanid ] l lﬂﬂmmi e, sul fonami de and

cyano, in whichyis 1 and Mis a “morioval eht rretal or yis 1/2 and M
is a divalent petal. or (b) Jerr]-Cerr]al kyl or

Cerr]- C[err]awglazm %hi ch are unsubstituted or substituted B’f“@ﬂ’é"%‘r"“ﬁmre

substi - tuents selected fromthe group consisting of OH hal ogen,
(O CRerr], Q(ORerr], (OQRerr], -Apiro, NHerr], cyano,
Serr]My, CSOerr]M, NRerr]SOerr]M, (err]-Cerr]alkyl,
Cerr]-Cerr]al kenyl, C[err] d err]al koxy, Cerr]-Cerr]cycl oal kyl,

g[ g: : } g[ g: : } ﬁg?gﬁ@h@@tﬁ cillﬁlgr@ n'iétﬁ;ﬁ:[ﬁﬂ:&{:%ﬁtdﬁ%@oa‘ ifu e‘&f& i§¥| stituted by one or more sub-
Cl err]-d err] ar plityents fromdhe Qm@{’ of ﬁHheN@e.d?ar@eP"m@[{@wqo' %#Memm DO, -

Cerr]-Cerr]ar ghk, ~chIcﬂb§d)HCb‘€6 -OSOaNa 3Na in which Rz is hydrogen
Jerr]- C[err]heteroara err err ara eny !
d err] - err] heCelosiH Ikewlqimc gicipaipnyl, C-C hateregycioalkyl,

sul fonyl, sul f ogau, ,dﬁbtersé}fclbamﬁﬁ, C@G{o&@m&hﬁéﬂbﬁ@ﬂ ey, é?dll@f»‘ Cs theteroaralkyl

oo B 2 xS RAY B Gt i R Gr A Byt apd pon

Cerr]-Cerr] cyah«bBb le\H, C1'Q1ﬂ||(yl phksyl,riaphthel, benggl, 2-phenylethyl at henyl-CH=CH-CH,-,
derr]- C[err]ar -Clerr]heteroaryl, (err]-Cerr]aral kyl or
Jerr]- C[err]he?ergara{’ Rerr] is hydrogen Cerr]-Cerr]al kyl,
Cerr]Cerr]al kenyl, C[err] C err]cycl oal kyI

Cerr]- C[err]heg:; Plﬁ%rﬁ% IL: q.; Ig[err] C err] hetero-

aryl, Cerr]-derr ara er'r ete aral kyl and Rl err] and
Rl er r] are hydr (@@ﬁl’baqﬁb'ﬂu})s@@ﬂra]lﬂ! group Re-C(O)NReICHR):erwhen Rém br 2, Rs is hydrogen;

C3-J err] cycl oaghy, zau&rf e;-cL cﬁ&‘di Qxfd, 1'6f Cysaralkyl with C1-Caalk¥I and ch-(c,ﬂaq(r

het

G orr) L or T o heraiyaind eyt rvisck achio seetiatiescor i By one o maro
g[[er r} g[[er r} Eeswwakﬂislsylemeﬂfﬁhrt}neﬂ&rprdonﬁ Stitiglof OH, halogen, c&rboxyl, -|C(O)OM,,

err err] he e C
cycl oal kenyl , @f’é @c&ba" 'k°xy’n(g°é ® 8921{4%?)%@1 MM% a@&@ﬁ‘-éﬂﬂ)ﬁwy
het Flr( oar IyI ge:} alttroaaryhoiayd cyanot ma-caaralk‘ew it Crcsalkenylwtd%@raﬁﬁé/ﬂ@tr ld{-CrC103Wl-
aral kenyl an u
one ' or ' nEERiRLEnt e et irbeBlbel £ iRl C 37 oRiyrBeR G 4 Eiey
monoval ent net aklkgmethyl- or tiyl,aahenyl, naphthyl erdenzyli Zpisapiethybarahenyl-CH=CH-CHS; y i&
conpound accor di g M’is%h%lkﬁ]l rwhgrseﬂgﬁﬁiﬁ Wi bn | r&mﬁé%ﬂﬂ%g}'ﬁagﬁs lﬁ?}lrcfgen,

29. A conpound accor |n82to C erein
or i-propyl, n-Srfalyl 'c123|k9n3$l99;ﬁl:12°3’6$¢é|kﬂh@x?tﬂcmﬂﬂwtcmywc@Mlzyl

napht hy! net hyl c;cp,hwwb@}cmkenﬂ @Jﬂcmaﬂypog-mﬁetaroary: CrG%ﬁra‘iI&?EéJdéﬁhhféY&araIkyl
2- cyclohexyleth

f di
conpound accor d?sh' & ‘f%&g?'&b o @’76""0?'*8 g'yéar'ﬁ "(‘Y(S""ygc?ar M &I'Pa?ﬂkéi'o Ca-Crotlkenyl,
sul f onani do, Cs-Cmsydldalth mmetknocwhamcaf-bﬁayl Gsccshbtemﬁiyb - Caerdig 6rs

substituent for h 0
Rl er r] NHC( O N( <R B 5 ko By Ol ’1%?’”0%"\‘«‘@“&’??'5“5'
Rl err] S(O 2( NH) eterqcydoalkyl Ce-Ci s-th rearyl] Ci-Grtalkg oF[CarGghetecgaralkyl
g[[ er } or d er o) gsglr r téé%ﬁ.@ aeruyrp oﬁ%ﬁqzﬁhrgdﬂml AN R B B 7 have the
Cerr] het er ocycF\?ﬁP'ﬂ?‘F indicatod inya)s. et hyI , phenyl, naphthyl, benzyl,
(c) an aminocarbonylamide- or carbamate-substituted alkyl group RyNH-C(0)-NH-(CH,), or
ReO-C(O)-NH-(CH.), in which R, has the meanings indicated in (a) and additionally phenyl
" and n has the meanings indicated in (a);
(d) a carbhydrazido-substituted alkyl group Re-C(O)-NHNRg-(CHz),- in which Rg, Rgand n
have the meanings indicated in {a); or
(e) a sulfonhydrazido-substituted alkyl group Rg-SO2-NHNRg-(CH:),- in which Rg, Re and n
have the meanings indicated in (a).

Y



WO 97/ 01569

Tg-{/ -EP%/ Og?gﬁenyl et hyl, di pherIJllullellll,!l\Mljm!ILre unsubstituted or

substituted by one or nore sub- stituents fromthe group of -OH -NH2,

Cerr]-derr]pripar m no, C2-C[err]secondary am no, NO2, - -d
-C(O OH, -C(O)a@%’&é& -OSG3Na, NR[err]SOerr]Na in Wmch mlfllsss
hydr ogen, Cerr]- C[err]alkyl Cerr]-Cerr]al kenyl,

Cerr]-Cerr]cycloal kyl, C[err]-C_[err]cycIoa[ yl
Clerr]-Cerr] heterocycl oal kyl , Clerr]-Cerr[-heterocycl oal kenyl,

Cerr]-Cerr]aryl, (err]-CJerr]heteroaryl, (err]-Cerr] aral kyl,
- het | kyl . - - I I .

er] - err ] et o8 Gl bl oo Do KSSBAM b )l 1
ﬁ[ae[] : ]h |C4alblég>z<y| ¢al) emitlocRuZ O)N(RMOMJ @’mas(o)?\'(ﬁs)(ﬁﬂﬁr{ - rhefd RE lcPhkerk, mﬂ&ﬁéﬂ&énﬂy
Y A oo W&“&%B?’M&%g‘*’l b‘"g‘frbiﬁﬁ"?gt%%.ﬁwwh'&'séﬁbs‘k“ﬁ?d by one
car baT’ do- ZUbSRE i orhere sabstitlenty spigetdd]from iheQrédpNRInsistig of OH|, aalbged, eambxyl, Wher e
nis or 2, e r ; rd - nrad. ; . .
Jerr]-derr] cyc?géplyél a}%[zg@ﬁ]nc’ff"g%%ﬁﬁé‘:{ﬁ' "(% r"rﬁ’]%w NEp2ON SeNg. nitro
d err] - err] al kynd eyano;aneubstituttid-C+-G acygloalkyl; GirEicyatoalityksubstitated bpahé(gi mor@rQH;

d | kyl t
Sel ected fromt %ﬁ*{%‘qﬁy&‘%%%??%?‘w“;n*“b?"%féﬁ:nqgg%ﬁgiﬁé@* ndtH iqu: >
Cerr]-Cerr]alk et $Cjanel itadxryCeal 1687yl] whigh is s@ititute ne or
oS N leXdb
cyano. or Grert] e }er%fg‘%%%ﬂ? Qwﬂig%de’gﬁf&gzaw er“&f;;i“ "ﬂ‘ﬁi" gﬁﬁvxgﬁ“g
Cerr]- C[err]ar iCr€preal r ¢ 10 ] RPN, hr |
is H |inear or Ocmmed'tr@[ﬁﬁlht]» afd ejahbahisis hydﬁg%hrd:,-c,gélkﬁ[o%fm Ioéi-é)ébyclo-
benzyl . 2 phony SO rovsReldnt Catimebmniopii.ce By helpponpiod i
metal or y is I1/ Cs-Gshatokdarg, GRCatrkikid] Oetheteimara!kyaIQg-d?{mkényl 6r d»jd{olmabar-

err err]a
8[[ er r} 8[[ er r} cyl(ﬁ1 J(()eﬁyfhe' '% }‘V‘g’iér":' }”aé H“ﬂ’é% %a;%eﬁkla%{& %JGMKW Cz-Cuheterocyclo-
Clerr]-Cerr]-healief cﬁsgfbbasw Geﬁgﬂeterqa[rﬁrev]-c@reﬂcvl]mOﬁcwheteroaralkyl and Ry is hydrogen,
Qerr]-err] heterogikh,c ,§many bcmaémw 0 ClBiedes AR CAGY SIS ko

Jerr]- C[err] ara or rr err eteroara
hydr ogen, ayl § é[‘é 18;15110 a1 ig 308 yP"

Clerr]-(err ] cyC(bDaHionhmldﬁ[mS(d)NBetcﬂmtmrewmgih @308k, Whith il urislisstituted: ot sub- -

G orr]-f or 1] not TR Y enerorife netopl 4Bl cieunmt. waieh o ety gne or more
Cl err]-d err] al Kerydalkyl CeudikaBy craidgen,ciCbbdrielD,, and Ry is hydrogen or isobutyl, and nis 2 or

Cerr]- C[err]hetfrpcycloal kyl , C[err] Cerr]aryl, (err]-Cerr]heteroaryl,
Clerr]-Cferr]aral kyl or C[err] rr] heteroaral kyI (b) a

sul f onam de- subs(€) aminaearaanylamide H-IQ(@)-NWQ!@)@M WIgh B is]C{Cabdliot 0| GG oyl
~which Rlerr], RiwHied is%ﬂé;ﬁ%ﬁi&f&ﬂ%r%ﬁ%ﬁtut%d?&b% | Iaﬂkl Cﬁé? @:,Jd.?anm)c, Caalk&ly, 8L or -

am nocar bonyl am [ hamat e- subst

Rlerr]NHC(O-N W%'W?%‘WQF G-é?’n |°F1 V\:hl ch Rlerr] has the

megnl ngsdl ndi ((:a';(d):hmhoﬂh)l RaRsN@H), L wngal bnamgr% mdéﬁéﬂdéhﬂ?%ﬁoﬁd’ﬁofﬁé@rﬂyaﬂﬁ

indicated in (a stltute

Rl err]-0(0) - NHNFeE ?'is"f’ﬁﬁlffﬁ%’b'%yﬁagma'rz Cr 8&?@‘)" pYyhichds sy ﬁ%l”g%"&y ne of mpee substituents

meani ngR'[s i n?l ceatsatbcted ftom) theqroup c(oa$|sﬂngsniI(JH)mh!pderan(oyemulﬂn(mm,@iwmmﬁz

group err]-S - - Sl [ e and n_ . hav

the meanings in %%aeuyf,‘%é@)xy(, E'Gjaogryl, QO@‘;MI], §6}N§,[ GéblNa, ﬁhmgb]sNa, n‘f{ro. amino an%
cyano; unsubstituted C;-Cszcycloalkyl; Cs-Cizcycloalkyl which is substituted by one.or more
OH; Cq-Cyoaryl; Cr-Ciearalkyl with Cy-Cealkyl and Ce-Croaryl; or Ce-Crearalkenyl with
C2-Cealkenyl and Cg-Croaryl, where aryl and the aryl in the aralky! and aralkenyl are unsub-
stituted or substituted by one or more substituents seiected from the group consisting of
OH, halogen, C(O)ORs, OC{O)Rs4, -C{O)ONa, -C(O)OK, -C{O)-NR 1Rz, C1-Croalkyl,
Ci-Csalkoxy, Ce-Croaryl, -SO3H, SOsNa, OSO;3Na, NRxSOsNa, nitro, amino and cyano;
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Pg/ZEP%/ OCZBZSSA conmpound accordi n l“ll“ “Iglul“ l‘I“\l“Lrel n R4 is an (a)

am de Rlerr]C(ON(Rerr])(CH)n- S( )2N(R[err])(CHZ)n where Rlerr]

and Rlerr] are g(; ndent |y of one anot her, hydrogen; un
Cerr]- C[err]a Q)ﬂq @err]-qerr]al kyl whi ch is substituted by oné or

nore substituents selected fromthe group consisting of OH hal ogen,

car boxyl , C(OONa, Cerr]-CJerr]al kyl, Cenep-Cerr]al koxy,
Cerr]-Cferr]aryl, -SOerr]H OS®Na, NRerr] S err]Na, SO8Na, nitro and
cyano; unsubstituted Clerr]-Cerr]cycloalkyl; Cer]r-Cerr]cycloalkyl
substituted by wmerm n sz encq:feferauws \HREIR, ] vsttﬂdrogérew&rﬁ el;-d.zarkyi Cz-Ciealkenyi,

S R oy -] it

Clerr]-Cerr]al WC,atletbrﬁal@{/lema]aiyﬂl'qgew‘emmalmmitgalkaweds byzcmlm . ore

ajg)sa\l; uents C?%) 'ﬁ%feéé‘s'? g}grefgp%fergﬂ%rf%krgﬁgr%i(ﬁy wheterogr)é}{(yl Ry

Clerr] - err] ar ¥d H, Gyl CoChtedroxielicyl,iReaylrof Beitiyh an@ic))ikdpendgntly has the

ORerr 0

é[“g:raﬁ[ q e]rr] al b{el%mn rgfﬁ G@E‘QX?RP ﬁﬁ?ﬁl&t’eﬁﬁq&g{dmriﬁaﬂw ethylengllokyI
Clerr]-Cerr] cycé FCUR{ @nd Reo® BYdrpgam, En-Sazplitvlo Gb-y-nlkersyfl, @sﬁ@u@pbak}'l

- het er ocycl oal k
Jerr]- C%/er r]ar gjlg.ﬁj gﬁ'éérdryr g&%rl'lrkﬁwg?aggga@i@' hge?%c?%l?ﬂf@g AT Qfl kenyl
or Clerr]-Clerrf éﬁ@ﬁ IW* eftetqrogralicpy Gy Q@fﬁa'kqwl or Cr-Cygheteroar-
Cerr]-Clerr]al gienylCl err] - C[err] al_kenyl Cerr]-Cerr]cycl oal kyl,
Cerr]-Cerr]heterocycl o- al kyl , C[err] -Cerr]aryl,
(err]-Cferr]heteroaryl, Cerr]-Cerr]aralkyl or C6-C[err]heteroaral kyl and
Rlerr] is hydrogam comﬁwﬂrdoe@ﬂmgltd ethilny32, whessirt Rs i@haainkwmc(om(ﬂs)(cﬂz).. or

Gert]- o of 1] heTeHQRNEQIGIES (HBEAE WherpRtiey o G Crcaotbh Rk s sybatpe.
and n is 2 or 1byeneorpnple aubstitmmmcq mmpﬁ(mp@qusmﬁq airOH,) Hal@d@nE(O)ONa

where Rlerr] |safd @E—ﬂ.oagl ‘?.{n&lrl?égﬁﬂ’éd 03%‘1 o(hf%luefé Elbééﬁ;i%’cﬂ mgﬁ&ﬁtuted by one

stituted by one or
substituted by 8h@°E9r°HﬂF’l§UbS‘@£e¢ﬁapb9w’ 0'@1&123\@@3!"% Ceallgrll G naryl, CiCaar-

-NO2, and R{err} mmx@l.t@ae | &Hdl WNEW c,@rbsdarkénﬁ vathcrﬁ,cs- enl d 8 rearyl,
bony| CH
& Cizal kﬁ{‘yo?”‘eﬁﬁpﬁ eI A3ab of iy Sybeiutria selader framée:%puggmtmp@m
lg hai ogeln | E\ben RCIG)OH c(@IGNar ba%lwb.-osiimxw -SO{H| SONa, oéb%méJnnagsosNa in
err|cycli oa an n.ls
T o) Y (" an bl b yaboihe b bl D Byt Sofhiddieh by Clpip ey
are, i ndependenGbﬁtbﬂtemwclaaltﬂlr@‘Ga1-h9urquycloall§myl, Qa1ihsaing,i Cs:Cohetdroaryl, C,-Cqaralkyl,
Clerr]-Clerr]al &;mengega#zhkﬁ@ éJ.-aHﬁeéhyn‘CMgnk% rﬁ%tr]é&é@kwtaﬁﬂ pi?r% andey&io; R4 R,

substituents sel ecte rom t

B0y R o ) CBOYFRGeR ke b Stk i CrCoarak

| Vi
e S e Ak oo Sl S P
(0]

Cerr]-Cl2cycl C3-( err]cycl oal kyl which is substituted by one or
nor e H, C6- C[err]aryl; Cerr]-Cerr]aral kyl with CJerr]-Cerr]al kyl and

Cs-CJerr]aryl; rrl-CJerrlaral ken with. err - r |, ,an

Clerr]-derr]ar %-,%Jé‘“%@'éﬁa?ﬁé"ﬁ%wwm ! Qpérﬂ% ﬁ‘ﬁé@hé%?lwqﬂ%

unsub- stitut Bdlsmnssbmned Ci-Cgalkyl; GGy alkyl mhich is silbstiiuteddiytone De meed subsfituents

t he group consi r )

QO K- &0 - (P o o blou Eﬁk&gﬁ?n%t"e%"r PRl oM naigh- G oA

d err]-d err] ar phenyl gopubstituted & CHCRcloaty] which 8Substitytedby one oramore

ami no and cyanopH; unsubstituted Ce-Cwalyl Cs-Cwaryl which is substituted by one or more substituents
selected from the group consisting of halogen, C(O)ONa, -C(O)OH, C,-Cealkyl, Cs-Csalkoxy,
phenyl, -SOsH, SO3Na, OSOgNa, NHSO3Na, nitro and cyano; or C;-Cyearalkyl with C,-
Cealkyl and Cg-Cyparyl, and Ry is hydrogen; unsubstituted C-Cgalkyl, unsubstituted C,-
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- 123 - wherein n is 2 and pre err] is hydrogen, K or
Na, (Jerr]-Cerr]alkyl, (err]-Ce “Clerr]cycloal kyl,
C2-C err] het erocycl oal kyI Cerr]- C[err]aryl C[err] Clerr] heteroaryl,
Cerr]- C[err]aral k%l or derr]- C[err]heteroaral kyl, R[e”]rb‘fmp%%

Cerr]-Clerr] aVRM$D_err]al kenyl Cerr]- C[err]cycloal Ky
C2- C[err]heterocycloal kyl, C[err]- C[err]aryl Clerr]-Cferr]heteroaryl,

CrC err]aral kyl or C[err]-C[err]h_eteroaraIk Rl err] is H,
Clerr]-Cferr]al kyl, C2-Cihydroxyal kyl, phen§ 4or benzyl, and Rl err]

I ndependently has the meaning of Rerr], or R err] and R12 together are

t et ramet hyl ene, pent anet hyl ene or - CH err%CH err]-0O CH2CH2- and I§[err] S
hydrogen, der rQwati{lk!M W]tIaCk@halk)dZPed Ey-Caport: of bi-Renrplkenyl with Cr-Cealkenyl an
Cerr]-Cerr]cyc gj@y% is9lgiqr] - err]cycl oal kenyl,

Cerr]-Cerr] het er ozﬂ ﬁ C2-Clerr]-heterocycl oaI kenyl ,
Cerr]-Cerr]aryl, Cerr]- C[err] heteroaryl, Clerr]Cerr] ar al kyl ,
Jerr]-qerr] hgsemaﬁ.a&dml aoc&hﬁlprt&: cI@fn?él hwhidFeit hﬁéwﬁsuﬁémuted c1 C,zalkyl Cr-Caalkyl

Cerr]- C[err]heteroar Ia|

2,
wherein R4 is dhichis lﬂdrqy(%‘@)‘?(l(ﬁ’%?‘r“is}"(“ ;EIO&B&' e groﬂgconsl sting °HB'§
Rlerr] S(O 2N R[tﬁro@bh (Cihons ¢ ONa\aIne lbﬂetRﬂ amsbsttuted GGy sdytioalieyl; Cs-Cizcycloalky!

R e

C(OONa and Gﬁte t by ofeé e:rmbﬁrsnbsntwmmwaotemmmﬂ[mpsm af hiafogen, -C(O)OH,

h bst
Lo Lo AR Sk ol Seey byt ol 8, RN o anc yanc o
Cerr]-Cerr] amﬂ?ﬁbshﬁita!f&ﬂ@@ralkyl]vaﬁWa-cmranp CglCarary,aand Ro isi G+ Caplkylhphenyl-
I ’ I I th
G orr]- O or 1 - & FeafBR R ECHL PR br Bonit G BHE: Bl RGN L 4"by one
or nore substituents selected fromthe group consisting of. hal o- gen,

Sa( O O]_lNaC( 8)83\&% . ACbpbinddcebrding th Yiaim 82, -wHerdir hﬂis?ﬁmmo il BE'RJ-NICHz-, in which
err err i C r

Clerr]-Cerr] aIW'Jdr\%%rF’rR{“?ﬁeb t&q&%ﬂg,gno%gg 'VBV%?@?E’I ) o\f:entylgcyclohexyl
J err] - err] cyc) opCicpmdikyimethiipshenyld-eC algier pmwmomwew
Clerr]-(err]-heterocycloal kenyl, Cerr]-Clerr]aryl,
Cerr]-CJerr]heteroaryl, Cerr]- C[err]aral kyl ,

Clerr]-Cerr] h@emwmbdmd accoiding tb c@msz]whardm Rgis\an amine RgRgNCH;-, where Rg and

e PR 5 Sl .

C[err]-C[err]aryI, unsubstltuted C[err] C[err]aral Kyl wth

C[ err]-Cerr]al /h rﬁ aﬁ-f.ﬁb wﬁ:ﬂﬁﬁ%@d,%ﬁkﬁmmdgzbﬂkyl or

C2-C err]al keny err errjar
conpound accor Oﬁ,,-@.qulgyl d’Y“Eﬁ ggsu ;ag,qqspggﬁpgedaqy ORR;{Of More substituents selected from

Rlerr] C(O N(R[ Qﬁéb m ﬂH@ Ca-CRLd?&Ib&IkyI SpristiaPydirilnb{ éiceibiary amino, sulfonamide
Cerr-Cerr]al kyl er. ? IkI mel?(:hls substltuted by one or nore

substituents Ihsi st ng of cyclohexyl, OH,
hal ogen, -C(O O—I -C(O ONa and phenyl unsubsti t ut ed

Clerr]- C[err]cy t mt .
nor e OH, uns S?aqoﬁégpgc@ﬁ@{d&er rlar ‘FMW ‘%ﬂb P%: -é,zﬁ I% ctlbuted
substituted by fmﬂ‘mrgmmwnsbm mftN]'!znGS@IOhe%ICs&@w Ji&@ Bsgﬁeﬁ(@)zN(Ra)'
consi sting of .
Cerr]-Cerr] aI oXY, %%%%‘jhﬁ Raqg rﬁ@ﬁ&rﬂehﬂofmeg?\ltg?r R‘fdtr? 0
and cyano; or quelr €} C@Pﬁlr Cafarydjoa Cﬁihéiemdoa“%é?d@@%%hetemw.
Jerr]-(qerr] ar%_? ohb&rcmt‘ﬂkﬁﬁﬁﬂ Rs 'dR§ R 8td, indbSshdently of one another,
Cerr]-Cerr]al unsubs | tuted %eru

hydrogen, OH, C,-C,galkyl Cs-Cyzcycloalkyl, Cz-Cyiheterocycloalkyl, Cs.Cioaryl, Cs-Cghetero-
aryl, C-Cpsaralkyl or Ce-Cyoheteroaralkyl, which are unsubstituted or substituted by one or
more substituents selected from the group consisting of OH, halogen, C(O)OR1, OC(O)R,,
C(O)Rsz, nitro, NH2, cyano, SOsM,, OSOsM,, NR20SOsMy, Ci-Craalkyl, C-Cialkenyl,

Cy-Cizalkoxy, Cs-Ciacycloalkyl, Cs-Cracycioalkenyl, Co-Cysheterocycloalkyl,
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E[Cg rEiD?t?étPﬁ;ISSV\A th Jerr]- C[ er r] IIWIII IMH("IH“"V"]'II‘:[ er r] aryl; or e

Cerr]-Cerr]aral kenyl with Clerr]*C%rn] akkenyl*and err] Cerr]aryl,
and nis 2 or 1. . A corrpound accordr ng to claim34, wh r] is
unsubsti t ut ed Wé’r”?’]s‘sb[ errlalkyl; derr]-derr]alkyl which ?ﬁ?&%‘%{zﬂéut ed

by one or nore substituents selected fromthe group consisting of OH,

hal ogen, C(O) OH, C(O ONa and phenyl; unsubstifsged Clerr]-Cerr]cycloal kyl;
Jerr]-Cerr]cycloalkyl which is substituted y one or nore OH,
unsubstituted Cferr]- C[err]aryl C6- C[err]aryl which is substi- ~tuted by

O con ™" 5 ol LR R A Syt oo
SJerr]Na, G eos-maraiwlmcarafriﬂ“ﬂoxw Ci-Caphetecbatalionh (Co-Crraralkersy 054G hetezahralkenyl,
e 1 oG err] - OraPHRY i spoonoghianibe Sund sbtHRinabEbbme tarpiigo S
phenyl CH=CH- CH[ eulfonhydraide, caibbydrazide, barbohydoxamic acidpod amnmgmpoylmgdemhere Rs

claim 32 nher ol § b, 1ho0RE AR e, 8l kikbryRlSIC ALRRIINCEE Shdrbrooyddhyf o

R err] and- R err "anot

Jerr]-d err] al kPCatyb I%'@‘F\)Q@!Oa% QJMY' or CeCeohetproagaikyl, Res s hydrogen,

| | kyl .
% g;\ H Ct’:fe??] 3(/:[ gﬁ?}rc;‘zg‘k{l é?@ﬂxlka@ Qfs‘@zt%ﬂﬁﬁlmﬁté%?ro%céoﬁkgl Ge-Cuoanyl, Cr-Cohetero-

wherein Rler]r i §W&M3FPX"M'@¢T?W?§PF°F band By apdd Rey ar¢ pydragepn, CRPeqalk]"- are,

dependent |y of .
| ?;[ grnre ]naIeEyI y o o%m',amam r@%%,ﬁ?cro%r cl-ct;bﬁdalmhwcz cnhaawbydﬁ ,ICQihetero-

C7-(err]aral kyl cyqigalkepyl. QS{GW?'P’E%‘%%?‘IR’??%VL%T 'ﬁ% Q?[Q;' erel%ﬂ N: r&'nﬁ’q“?"y'

unsubsti t ut e?. ﬁr osgpstohétubaﬁmysylpw ﬂkyrmcnltéguyrsumy, bymﬂ“ mil?l %?dl@ﬁe@tﬂl hé g ddie
rou consi s

gm ng sul fonamgﬁg‘y' Eﬁ%’%ﬁ’}d@ﬁﬁ?f‘ﬂe % 3 'n9$‘8tﬁaaf arﬂﬁ@ ﬁﬂﬁ'&

accordi ng to cl aeraliyg araliteayleind rtetaroaralkemyl indorm ege imsubs{itstad]or @pmm bwdneaxf the

i o el %@Wtﬂs%tftttrettnerrrrrafr'm%wmm'wm

R{ er r] NHC( O) NR[ eeng MiaadivRient mptl: or Ry and Rertogathes areetsampthylane. meatemethylese
i ndependent |y of W ..(dm%{ G HINR~ .r];ﬁ&h)’isﬁ Cy-Cealkyl, c,cﬂar.

err err]cycl err err]heterocycl oal k err] err]ar
g[[err} a[err}hgtéﬂ%'agé?hﬂ%ﬁﬁ‘%w C[er]r]aral kyIy or e d A baryl

Cerr]-Cerr]heteroaral kyl and R err] and R err] are, independently of one

Gorr1- Clert] hot ahup geesinl peorth s vl o wpiief Al el et Craftdtpponeon

aryl, ( err] - emelieyl,athylor isnprﬁﬁwwh]ch @['eauns}.rbsﬁltned)ar substjtuited\blyiopl onmere substitu-

Ut ot o, O ol *“39 ‘iﬂ B%Eigﬁz o e

nitro, NH2, cyan@ps@hﬂ(ﬂa)- dhich. @[ By Re @il Re are,
Jerr]-Cerr]al kﬁf&ét: deﬁilféfrdne%Sfﬂe} nyh £st||lyr @@Qr, awkmbésmtaryr or
Cerr]-Cerr]cycloal kenyl err er.r etero

C,-Cyaralkyl, which are ns%bstit ed or substi CYutedO by or}; or more substituents selected
from the group consisting of OH, halogen, C(O)OM,, nitro, cyano, SOz:M,, OSO3M,,
NHSO3M,, C;-C1aalkyl, C1-Cyzalioxy and Cs-Cioaryl, where y is 1 and M is a monovalent
metatl ory is 1/2 and M is a divalent metal.

41. A compound according to claim 26, wherein R, is CgHi1, CH(CHs)2, CHz-phenyl,
(CHz)z-phenyl, CHzNHC{O)-phenyl, CH:NHC(O)(CHz)s-phenyl, CH,NHC(O)(CH,)sOH,
CH;NHC(O)CF3, CHaNHC(O)CgH11, CHNHC(O)C11Hza, CH2NHC(O)CH{CgHs)e,
CHZHNC(O)NHCgHs, CH.NHC(0)CH,CO2Na, CH.NHC(O)Cel(1,3,4,5)OH]sHy,

CH NHC{O)CgHa-p-SOsNa, CHaNHC(O)CeH4Cl, CH.NHC(O)CgHsNO,
CH,NHC(0O)CgH«OCH3, CHoNHC(O)CeH4(3,4)Clz, CHNHC(O)CeH4CHs,
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- 125 - C2-C err] heterocycl "ﬂt I ji' Cerr]aryl, :
Cerr]-Cerr]aryl oxy, C[er-r]-C[er”ﬂ e"m““" '”I [srr]-C[err]heteroaronxy,
Clerr]-Cferr] aralkyl, Cerr]-(ery]aratkytoxy, C[err]-Cerr]heteroaral kyl,
Clerr]-Cerr] ar aI Cerr]-Cerr] heteroaral kenyl , prbmsﬁ,g%go

ken
secondary am ¥ l’f'ﬂ#onyl sul fonam de, carbam de, carbanmat e,
sul f onhydr azi de car bhydra2| de, car bohydroxam c acid and
am nocar bonyl am de, where R err] is hyd %gen My, Cerr]-Cerr]alkyl,
Clerr]-Cerr]al kenyl, (err]-Cerr]cycloalk C2-C err] heterocycl oal kyl ,
Cerr]-Cerr]aryl, C[err] C err] heteroaryl, C[err] C err]aral kyl or

het hyd I
iié 2k %lii ? %SM&@&B?@%%%P%FL“@(I X Mr; *”*@‘@"L‘%’ OB BRSOy
oar

Cerr]- C%/err] hgitqeroara OH zﬁmﬁ'err;]m%@ éﬁ;&ﬁ@m ,fd)) EE?I% H
Clerr]-Cerr] apﬁgN[CHch((%is)e][?qQ) GHaNIG) Eis [% %MM\SQ 5
g/glf ng %ﬁ;[] CEHMMGHAstl@? @HMJd:‘rﬁNfﬂm&akoaldh?hyl , CRNEOphbxgyt,er 0- "
Jerr]-derr] hgﬁéﬂﬁéﬁgﬁéﬂ)&&%ﬁﬁdﬁtﬁg& @?’éﬁ%ﬁ&%)ﬂ ?H 'hH&f)z p-n]tl%pﬁ‘ S
d elrr] | E[erlr] henmwm@b-ltwmmzmm)zeﬂsGHeNacmwFsHﬁrkoxly cyc: oal ky: :

n ter n ryl, ar :
et eroaryl - hebBrBaRrPAIPPra I BICH R y1 0wy hoteror | aralkyl.
ar al kenyl and het eroaral kenyl in turn are unsubstltut ed or substituted by

o onoval ent il Ay CEtibl SBERY B ddih'}" fhieh oBmigbolile de R B T BN V. 8
Rlerr] together are t_etrarret hyl ene, pent anet hyI ene

-(CH2) [err]-O(CH2) [err], S?Qﬁlke”] S-(CH2)[err]-or -(CH2)2-NRr(CH2) 2-,

and Rlerr] is H (derr]- C[ﬁr CerH]-Cerr]ar- alkyl, C(ORerr]
or sul fonyl. 40. Aco r di & gl O cl aim 39, wherein R4 is

CH err]CoH err], (CI-lZ)[err]F-‘aC[e rr?o rphexyl, nmet hyl , ethyl or
i sopropyl which are unsubstit " subsfizuted by one or nore substitu-
ents selected fromthe group 511|§ HH2, cycl ohexyl ,
Clerr]-CJerr]aryl, Rerr]C(ONR ér oH Rerr]S(O2N(Rerr])-,
R[err]NHC(O)NR[err] NR[err] C(O N r] and Rerr]Rerr]N-, in which
Rerr], Rerr], R[err] and R err] "are, i ndependently of one anot her,

hydrogen, Cerr]-Cerr]alkyl, C3-CJerr]cycloal kyl, Cerr]-Cferr]aryl or
Clerr]-derr]aral kyl, which are unsubstituted or substituted by one or nore
substituents s!é‘l"@‘!!%d fromthe group consisting of OH hal ogen,

C(O aw, nitro N:rahtyy, OSJ err] My, NHSO err] My,

err]-Clerr]a r err and
Clort)- o) sl ofs i e, €53 o7eanh, G Coperaiin, & crfolfiopigloetn.
41. A conpoundCaCshetbrotycibalkery CnCgryl\GiCohetardaryl.i Cr-Gajaralkyl Geclsteter@Malkyis) 2,
CH err] - phenyl
CH2NHC( O) ( CH{ eﬁﬁf@é%@tﬁeﬂ% Qf‘%k‘if&%w %ﬁr hifRitlned or sy e SRy
CH2NHC( O ] er r béYegaltimesCH2NHC( O) CJerr] H err], CH2NHC( O) CH(C[err]Herr]) 2
CH2HNC( O) NHC] e ljﬁ gr &Je’ ggﬁ‘ld% &%HB%&dx&Oﬂwﬁogen. C1-Cizalkyl, Ca-Cizcycloalkyl,
CH2NHC( O H
CH2 NHg(( og g[[ o ]er?pv cGeei rNﬁ!EPW%'r Prmespliyi or Co-Croheteroaralkyl; or
CH2NHC( O) ([ er r Hg' &fgéiber with tHe-ChIGH- (@rédps Ci-Liégdlddiylens, Cy-Cracycloalken-
CHENHC( O Coki( SIeng %z-g,zlgterocycloal Cfaozx CLE E:s-l:l;iﬁgge'ro’cycloalkenylene with hetero atoms
selected from the group of -O-, -S- and -N-;
where alkyl, cycloalkyl, heterocycloalkyl, aryl, heteroaryl, aratkyl, heteroaratkyl, cyclo-
alkylene, cycloalkénylene, heterocycloalkylene and heterocycloalkenylene are unsubstituted
or substituted once or several times; where the substituent is selected from the group OH,
halogen, C{O)ORs1, OC{O)Re4, C(O)Rz2, nitro, NHz, cyano, SOsM,, OSO3My, NR20SOsM,,

C1-Ci2alkyl, C2-Cyalkenyl, C1-Cyzalkoxy, Ca-CizCycloalkyl, Cs-CizCycloalkenyl, C-Cishetero-



Y\?Z?{ OnglzZNHC( Oderr|HACerr] H 4“‘%“&’@%“@@!% riH err] CPﬁI’/ EPO6/ 02785

CH2ZNHC(O Cerr]H err], CH2ZNHC(O ( er+ IC( O ( CHOH) 2COONa,
CH2N( CH2CH=CH- phenyl ) [ C(O -phenyl], CH2ZN CH2CH(CH err])2][C( O - phenyl ],
CH2Nf C(O C err ZC[err]H[err]

CHZN%g((Ogg[[err% ‘3? [err](ferr] H[err] , CHerr]Cerr]Herr] ,mmmzns
(CH2)2  err]H err], CHerr]NH err], CH err] NHCH2CH=CH phenyl , '

CH err] NHCH err] - phenyl , CH2ZNHCH2CH(CH[ err])-227€H err] N(CH err] - phenyl) 2,
CH2N CH2CH(CH3) [err]] 2, CH2NHSO2- p-nitrophenyl, CH err]NHSJ err]-p-tolyl,
CH2NHSQ2CF[ err], CH2NHC(O NHC[ err] Hs or

SC-EEE gﬂ] er {1) EI mybtbaa}nmm,].ﬂéé&nlba)‘gdaﬂéﬁm@cro&%?g—rcmaryﬁy Cr-CBRAIAAA,
in whi cthB is %F%%fg &éﬁﬁ% &F'F"F?‘ cf%?’f%{ﬁwf Cs-CnaJal?(en)]I C,-

Cerr]-Cerr]al Kaatpleroﬁlkerlﬂl -pArary aroino) seabiddry anﬁ‘{ner sdlfoﬁil.eswbﬁamibﬂahibamjde,

G e et Al Wk A R SAASUR P S S AR
Clerr]-Clerr]ar ankdmymemrﬂﬂsdmd]'oﬂ!% pa—a:@u@heacmmmyl GuCedyclaalkyl, C>-Cyshetero-
unsubstituted or, qhlgk! ﬁ?ylo%lg?rﬁieréﬁ'yle Pia;‘a Por(ﬁ(f He}er@él&kﬁ[ﬁ,.fs]hy%%en,

i ndependent |y of “one “an ogen
C3- d er r] cycl oalGuyGralkg], Ee1Catenyl Creiey pter@@pqlpd 1o rogryly §4-Cohotero-
Jerr]-(err] hetgy W%%aral@l% ﬂ-%gn@fe?dﬁlg}l EM land Ry are hydro en, rC,ﬁI%cz-

Jerr]- C[err]heteroar err are, toget
-CH CH group, &restfiepyl @%Pﬁf%@h%"é’ﬁ@“"@‘& glerqe¥siea ’S&ICF@&W yl ene,
d err] - er r] hetreisiscyelbaiRénsy, Immm@%féoﬂlmnmmcmtaﬁabﬁwﬁ ms-c“-

h h |,
oyl ontkyl - het BRRY F%Eﬁ% exetbespikefiiy ot fvy pioty- Ak, Sviaeli P Grkom,
ﬁytd o- al IkyI IeEe hetamﬂyolahlky!métabqrcldaﬂieﬂﬁlm‘ylch@bkkyiemrﬁnl&bteeroarryloxy, agtl;yll

et erocycl oal ken
s uhero t ndvuRiSy heietiRRyE Biakeny e el kony B R ars s avipd
C(OORerr], OCunsistivuted, by(t(r@)dﬂ!lwat']ovememmoed Biristituentsnand YSS[1and]NiAs, a monovalent
s err] My, NR ehdhisHy % & 1Mand M is a divalent metal.

43. A compound according to:claim 42, wherein R; is H, K or Na; R; and Rsare, together -
with the ~-CH-CH- group, Cs-Ci2cycloalkylene, C,-Cizcycloalkenylene, C,-Cheterocyclo--
alkylene and C3-C1heterocycloalkenylene with hetero atoms selected from the group -O-, -
-S- and -N-; which are unsubstituted or substituted once or several times; where the sub-
stituent is selected from the group consisting of OH, halogen, C{O)ORs;, OC(O)Res,
C(O)R;2, nitro, NH,, cyano, SOsM,, OSOsM,, NR20SOsMy, C1-Crealkyl, C>-Cyaalkenyl,
C1-Cyzalkoxy, C;-Cyzcycloalkyl, C3-Ciocycloatkenyl, Co~Cysheterocycloalkyl, C-Ciihétero-
cycloalkenyl, Ce-Cyoaryl, Ce-Cioaryloxy, Cs-Cgheteroaryl, Cs-Csheteroaryloxy, Cr-Craralkyi,
C;-Craralkyloxy, Ce-Cioheteroaralkyl, Cs-Criaralkenyl, C,-Cioheteroaralkenyl, primary
amino, secondary amino, sulfonyl, sulfonamide, carbamide, carbamate, sulfonhydrazide,
carbhydrazide, carbohydroxamic acid and aminocarbonyiamide, in which R, is hydrogen,
My, C-Cyealkyl, C»-Cyzalkenyl, Cs-Ciacycloalkyl, C-Cqsheterocycloalkyl, Ce-Cioaryl,
Cs-Coheteroaryl, C;-Cyjaralkyl or Cs-Cioheteroaralkyl, R, is hydrogen, Ci-Cyzalkyl,
Cz-Cyzalkenyl, Cs-Cyzcycloalkyl, Co-Cyiheterocycloalkyl, Ce-Cyoaryl, Cs-Coheteroaryl,
Cr-Caralkyl or Cs-Cigheteroaralkyt and R and Ry are hydrogen, C,-Cizalkyl,
C2-Crzalkenyl, Cs-Cracycloalicyl, Cs-Crzcycloalkenyl, C-Cysheterocycloalkyl, C-Cyihetero-
cycloalkenyl, C¢-Choaryl, Cs-Coheteroaryl, C;-Cy aralkyl, Cg-Cigheteroaralkyl, Cg-C11-aralkenyl
or C-Cyoheteroaralkenyl, and alkyl, alkenyl, alkoxy, cycloalkyi, 6ycloalkenyl, heterocyclo-



Clerr]-Cerr]alkyl, Cerr]-Cerr]al kenyl (r]- err] al koxy,
Cerr]-Cerr]cycl oal kyl, C[err]-C[Hmmmmmmlﬁl C2-C err] hetero-
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cycl oal kyl , err] heterocycl oal kenyl, Clerr]-(err]aryl,

Cerr]- C[err]ar 83 Si?’[err] Cerr] heteroaryl , ({Jerr]-derr] hg%%%ﬁxy,
Cerr]-Cerr]aral kyl, Cerr]-Cerr]aral kyl oxy, C[err]-C err]heteroaral kyl,
Cerr]-Cerr]aral kenyl , CJerr]- (derr] heter_o&gql kenyl, primary am no,
secondary am no, sul fonyl, sulfonam de, carbamde, carbamate,

sul f onhydr azi de, car bhydra2| de car bohydroxam c acid and am nocar bonyl -

am de, where R[er% dro

| k

Cerr]-Clerr]al k& |hete¢$ F'Pf‘ r*ﬂ'-c%f%' %CL Eif{?a g’tﬁ”@’r Pﬂw{' araikyloxy, hetero-
cycloal kyl, ([ ergrhik{d] arakédmh uhd h&b@hfdlkeﬁpm furhaleaimeabatituted or substituted by one of the
SR SR MM A RY LA L TS E T B T
Cerr]-Cerr] hetmvmaiemj kyl, Cerr]-Cerr]aryl, (err]-Cerr]hetero-

I I d
0 et Rkl i SO by Sl ch SRR 4y 2 o) o
g[[ er r} g[[ er r} ﬁytcRﬁ&d GiyCroalkyl, dIquacﬂ{laaiky] SpShapll he@gy@,,zaralkemlﬂ wlrul:(h are Iunsubst:tuted or

err err] he CyC!-0al ken

Cerr]-Cerr]ary 9@‘6&‘3?6&%?” er %@F%{%’?? earﬁlrC ar al ky I/
Jerr]-Jerr] hetBtzé?eﬂl‘eﬂmlW gragpe B}Bscpeﬂ Ry and Ry n?Iza'Isvl or unsubBtitited or
Clerr]-Cerr] hete{ @ﬁi@t&ﬁ&ﬁwted & ydioaligl, Is@twoh Iw;ﬁalkms% Izerikenyn or

cycl oal kenyl, heterocCyc] oal k eterocycloa eny [ ? &
heteroaryl, het eﬁ@éﬁ%ﬂ%ﬁ?egﬁw&l N(Ro)COMRantNBHSQ)2Ren &é)l”hﬁ%? -NRIQ)NER in
and het er oar al keghith np.stcarcn.,awl le‘ﬁblbﬁtu.héwsﬁﬂteﬂror sUHtUNS byt a,r-cmmcpogm&y e

PoOnTTTD and h 1 S B ertir Grkbeation which  unaliehacth SO RS by £ SF 6 enda i .
42, wherein R3 iG-Cloalkyl, s deCecibioaiiyg, Ganor Giyalaalkyh eCealiyl) phéved-Cq-Gidilyl driphenyl-

-CH CH group, C(\.Lqr-é%a] &e&f] cycl oal kyl ene, C4-( err]cycl oal kenyl ene,
Cerr]-Cerr] het yc al kyl ene and CJerr]-( err] heterocycl oal kenyl ene

wi th het er o at on®) BelsdatCashityl, GnCricicleglian pr C:Craratkgl.-whighoare pnsubgfitite opsubstituted
unsubst i t ut ed OrbySaIIb%rIﬁdIés&bs%&ﬁﬁts%nea@u%ﬂmégfmamm ot OA, ﬁélb%m OR$ Jok

stituent is selected fromthe group conS|st|ng of en,
(O R err],  C(€5EBur $ONRiar o, Nikp ovanpaids é’« - Coatli),
NR[err] S err] M/Cz-ﬂzﬂkériyr d@f,{ah@kksdyc,ﬁyabﬁw @seu:,gdyabméw Cz-cnheterocycloalkyl Cr

I | k
Cerr]-q orr] et GrIRErEPEaaio i GGty Ep Clampia e el S ehgiproaniby. o-
g[[ er r} g[[ er r} ﬁr %/c“amr Cl-cihmikylorty, \OsDephetetharalkyl E}Gﬁar]alltethmrme(l1yﬂelemt?ralkelnyl
err err] he e oX
dorrl-derr] ne iy X{:»E?&%/secg&rg%mgoééunioﬁgua%@xha@dgc‘awalmél ChibhAbR) &' 0%V
derr]-Cerr] oheioehmzéﬂeﬂeawwdfﬁmlm#@o“mic mmrymmlam Wbﬂ?lﬂ,u is
sul f onam de, car 0@; £C, %f@ﬁmﬂ@,g@é@w |Q%tfm{éi§

car bohydr oxam c gdci and am nocar bg am de, in 'whic err] .is h drogen

My, Clerr]- C[err?ﬁgww CE:PM?"O a'F’ Iy ﬂ' %SH
C[ err] - err] het gj-opaRr}CLEyakeriyl eadicﬂlﬁlkyl @’z-!j“heteﬁ@&lbilkﬁe{-@m €5Opeisko-

q gr re]r r ]C[ 2‘{ ?I ;Y[@uﬁ{ “SE;rH'@'% fﬁ:r‘%a&ﬁ}?e : OE‘E‘Q i‘lpﬁgﬂre‘fze%a fzngq‘égr B Calkyl,

{ err] - (0 err] het 6+0p5kény} 10530 .cyClpalkyl,) GsL quycibalkerlyl, Osfmmeier@dbalmwmerb

et o) 2 2l Gy Sl EL el e il S oy

Clerr]-Cl2cycl oabﬂ@ﬁ&oltqlm'oar]akemé,ran}ica}lql aﬂsbiné.ra}koxy.@cl@@lhylrthloalken)tyletemmﬂg*l

het
G orr]-q err] ot -he &I&g‘kgfﬁyé[%yﬁfhfﬁf‘“@‘ arajiyl, amliyiony, ngtoro-
derr]-derr]- ar arlkkignaikenyt anyl betefoagy qin@mﬂmu Sﬁi‘lﬂﬂ?byﬂf‘eﬂme

al kenyl, al koxy, aiofeimeadiél sutsetifileR! &RV is1 Jiﬁtl\ﬂscécﬁ"lﬁﬁ&atent metal oryis 1/2and Mis a
divalent metal.
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al kyl, heterocycl oal ke aryl, heteroaryl oxy,
ar al kyl , aralkyloxy hetero aralkyl ar al kenyl and heteroaral kenyl in turn
are unsubstitute sybstituted by one of the abovementionedy B@%ﬁhﬂgnts,
and y is 1 and !5 nonoval ent nmetal or y is 1/2 and Mis a I'val ent
netal; (a) R4 is a residue Rerr]-(CH2)n- or cyclohexyl, in which nls 1 or

2 and R12 is CJerr]-Clerr]alkyl, Jerr]- C[err%g ycl oal kyI Cerr]-Cerr]aryl
or Jerr]-Cerr]aral kenyl, V\/mch are unsubstl ted or substituted by

d err]-C4al kyl C[err] C4a| koxy, F, C, -CNor -NO2; or Rerr] is an am no
N d ) | kyl
oD N e g ooba B Sai B o, & o711 Gerfatint o
Jerr] [ cg err] a(iyR, lﬁ'%?;r%ﬁé;ﬁgﬂﬁmﬁﬁ % E;-S%F%zj?[Okgﬁ]y}CMHw:
is an am egroig_- r elrr b A r {_ll’ e .
N 0) NHRIR P 15 G (el N%%? 2 ZR@'t P&z L NPrespQsRee
\l/:vh %ﬁr |sz Z(liln)s u b?fggﬂll@? Qtﬁ)&u%zNimj?mH?ﬁ n%é E&ENI%%QGHOHAN(&B{ I;'Wh}?hCF:sﬁsl@Gg}%.
or fed byt %6 r OriNB 8P ot £, B € CcHikyi
bstituted b ’?‘ ich & i E F”’ ! %ky
subet 120 tym.c@www%;mt;mm et o
phenyl -Cferr] - a#.h&h;q ornhénxtpo%ﬁhrJtsﬁ[é latttyrsnaﬂg;(@tz),(%?h% %as

Cerr]-err]alkyl err err cl oal ]
are unsubstitut eamb?rfm)é ?-LR"@ﬂV&/H B'g' tmsa@bﬁm‘ﬁ ed from

t he group consi I
T S ey i Oy S o

C[err]-C[err]aI R |, CJerr]-Cerr]al kenyl, C[err]-C[err]aI koxy,
Clerr]-Cerr] cy(ii)oallé(%ﬂn.qmshs.(lbﬂﬁ)ﬁ-bsﬁg; hattiyk @thyl or isopropyl, which are unsubstituted or

- h
clerr] G e hehbtfte by Bl A PR P Aot or . o
g[[ er r} - g[[ er r} Eehmhaosyclmarr , REGOIN(Re)-, ElsS(D)LN(Ra)- NRLC(QINER: rndRe Ritfi-cin ahichi RaxRs,

err|- err e I
Cerr]-Cerr] hebg raggrha %Eé! mcfe%ﬁﬂnhnl%g &gern% rﬁ%@r k@a}gﬁgn r(';’;'cﬁ“ﬁé cftf}f‘tyS'ﬁa'l‘y'
sul f onami de, cafkr&ndardor Gaebmﬂwtewhlgmare mmsywmr@ubstw@m rogre subsitu-
bohyd
Cer G o g6 6 A et 0y M oy R ol
err]- C[err]hepéq? Q&ﬂv vc%ve? I vc#%}ﬂaﬂd gyl whers R «ét'@fdmeyi
Jerr]-Jerr]al bylc.l Zaikehp) C4OptyRicakyi Cl-Th.cyddatkenyl, GyOKgedcycloalkyl,
|

E R G E R N e TR "
aryl, {err] - €Chparalkismyl oocrcﬁuheteioafilkanylj. s tambivdd & onavateniRnetal br yisdi/2 and

err] are hydr err al kyl err err] al kenyl ,
E[[err} C[err{cyc o%%‘% &Brr] C][err%/cyclcgal k]en;:l[ ! d

Cerr]-Cerr]het erocycl oaI kyl, Clerr]-Cerr]hetero- cycloal kenyl,
Jerr]-Cerr]arys,a %ﬁﬂédnﬂ%&nﬁhh% SR, whefdit R isﬁ;ttﬁrccﬂt@jﬂg)sl CHz-phenyl,

Qe et e G Snhan R Ay AR eyl CHARPIIGEROH,

cyc: oal keﬂg!{ ¥ QGI-ENHGKD)bﬁ. CHNHC(OJTRHA! ?BMW)@#H%J CH@HC(?CH(CsHs)ar. Al kvl

o e e DB ONFIcRB B Gl ne RN B B BB e by

one of the abov@lﬁNHC@)ﬂstpl-msNhlﬂﬂMC(GMHﬁlteHMWO)QMkNOﬂ monoval ent

etal or Y 'S 1ict, ARG 8.5, BALKIEOTRIHB,4)Cle, CHNHG(O)CsH(CHs,

| CHNHC(O)CaHaCeHs, CHzNHC(O)CeHCN, CHzNHC(O)C1oHz, CHNHC(O)CoH,COONa,
CHzNHC(O)(CHOH)zCOONa, CHoN(CH,CH=CH-phenyl)[C(O)-phenyi],
CHoN[CHCH(CHa).][C(O)-phenyi], CHzN[C(O)CeH5ICH2CeHs, CHzNIC(O)CaHs}(CHz)sCeHs,
CHoCgHy1, (CH2)2CeHy1, CH2NHz, CHNHCH,CH=CH-phenyl, CH:NHCH,-phenyl,
CHaNHCH,CH(CH)z, CHaN(CHz-phenyl)z, CHzN[CHZCH(CHs)zle, CH:NHSO,-p-nitrophenyl,
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- 4129 - 44. A conpound according to (i) R4 is
CoH err], Cerr]Herr]-CH2, qerr]H[g;\mW”‘m“wr]H[err] CHerr],
Cerr]Herr]-CH2CH err] or CeH err] 1i) Rerr] is

errJH err err]Herr]-CH2- err]Herr]-CH2CH err
g[[err}H%err} CIC—|:% |’}' {5‘ er]H[er?][ CH]ZCI[—|2 I - CH2- N[R[er]r] SOZRFSF’H”"‘W“
-CH err]NR err] - C(O)R[err] CHZNHC(O)NHR[err] -CH err]NHR[ err] or
CH2N(R[err])[err], in whi ch Rerr] is -C[err}fﬁ)- phenyl which is

substituted by 1 to 3 nmethyl or methoxy or -NO2 or F or O, or C-C4alkyl,
which is substituted by F;, R err] is phenyl which is unsubstituted or
substituted by 1cHINHSOMRIIN CINHES,BEX CHINHCI®RIHOH oror C 5 Rlerr] is H,
Cerr]-Cerr]al kéﬂz henyIJ%ICI—I%!err 2e')r(r] with z eq{al to a nunber from1l
to 3, phenyl-CH= Ty trophe d921)2 or benzyl; and Rlerr] is
-CH2-CR[err]Rerr]Rerr] in which R[err] and R err], rrethyl et hyl or.

Bpemy! 20,124 Sehsipbumbsafihe FRbAbin ofhn ghhbiueE 38 e R i

unsubsti t ut ed or whishbsmprises@theifyirythe 8+rOHIProap sfia sbmpoiewics thedbemied from t he
group consisting of NH2, cyclo- hexyl, (err]-CJerr]aryl,
Rlerr]CCON(Rerr])-, Rerr]S(0)2N(R® -, NROC(ONHR[ err] and R err]Rerr] N
in which Rlerr], Rerr], Rerr] and gherr] are, independently of one

anot her, hydrogen, (err]-Ceyr]alkyl/ err]-Cer]rcycl oal kyl ,

Cs-Cerr]aryl or (Jerr]- C[err']"g rOh_are unsubstituted or
substituted by one or nore subst ents ected fromthe group
consi sting of OH, hal ogen, C(:Q% n?l?rwo yano, Serr] M, OSBM,
NR[err]SOerr] My, (err]-CerrTal kyI Jerjr]-Cerr]al koxy(‘é)nd

Jerr]-Cerr]aryl, where Rerr] |
Cerr]-Cerr]al kenyl Cerr]- C[erF]
Cerr]-Cerr]heter ocycl oal kyl, dér 1C[ err] het erocycl oal kenyl ,
Clerr]-Cerr]aryl, CS-C[err]heteB yl,” Cr[err]aral kyl
Cerr]-Cerr]heteroaral kyl, C[err] C[err] ar al kenyl or

Clerr]-Cferr] heteroaral kenyl y is 1 and Mis a nonoval ent netal or y is

1/2 and Mis a gi r

wherein R4 is (] g‘r‘“ﬂﬂ[ "F‘%%}ff 8'1? 'é'réf;']"?é ﬁ%ﬂg&ﬁ &%@q '2' a}:%tecbh\% &]OUP and
(CH[ err]) - pheny| ReGHeNkeY adp- iptepeptentigiaf one ym&ro»(dmagﬁ [oearp]'otqnwmgrbup, witha
CH2NHC( O (CH2) [ e g‘ O CFerr], CHZNHC(O Cerr]Herr],

CH err] NHC(O)C[e?‘sri"%dgrrfM 'fr]rr NHC(O)CH(C[err] Herr])[err],

CHZHNC(O NHC[ err] H err], CH2NHC( O C2H4CO2Na,

CH2NHC(O Cerr][ (1,3, 4, 5)O—|]4H[err], ‘CH2 MERO) r] H[err] p- SO err] Na,
CH2NHC(O ([ err] H4d CH[e.rr]NHC(O)C[err]H[errs] err]
CH2NHC(O Clerr] HACCH err], CH2ZNHC(O Cferr] H4(3,4)d [err]

CH[ er r] NHC( O (] einHieh(h{ Iisithe meahidgihientidrieddn ciaihvlChnd Rskd erea\}mg group, and elimina-
CH2NHC(O ( err] O%%NH!'E%&%Q%;]W CH2NHC( O ([ err] H[ er r] COONa,

CH2NHC( O) ( CHOH) 2 CH phenyl ) [ C( O - phenyl ],
CHerr] NNCH2CH(CH err]) 2] [ C( O - phenyl ], CHZN[C(O)C[err]H[err]]CHZC[err]HS

CH2N[ C( O H

(GLert]) 20 ;1 7R LSS B b Beund® B3 edang o ca
CH[ er r ] NHCH2CH( OMp Ptfwraersplyc@f“tealwwmrprqt fuepse hydroxy sther of the formula VI
CH2N[ CH2CH(CH[ err]) 2] 2, CH2NHS( err] - p-ni trophenyl

n, (err]-err]alkyl,

S w2(err]-Cerr]cycl oaI kenyl

Hg:x

“Womz
0R12

ORy, v,
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2180- CHerr]NHSO err]-p-tolyl, CH2NHSCRCF3, CH[ err] NHC( cgmmﬂg“ﬂt”mnl |
or CHerr]N SO err]-p-nitrophenyl [CH[err] CH(CH[err])2] 2.

for the preparation of the conpoundsgof—ti L‘;}ﬁgﬁ%@) according to claim1l
gnd of t
ani‘%ﬁﬁ in cl aﬁ?{{f%%r]

whi ch conpri ses_et jfying the 3-0
[err] I n V\hi?ﬁ)%i%dxmvethe
is a protective group and R err] and®™®err|[" are, independently of one

anot her, hydrogen or a protective group, w thgf.conpound of the formula Vi
[err] in which Rlerr] has the nmeaning nentioned in claiml and R err] is a
| eaving group, and elinmna- ting the protective groups. 47. A process for

Lpe preparatl on I'Rf'yco& I cal P{?éjﬁ\e‘?ﬁl ngpg?h%hﬂ&ﬂe% ih o rﬂdrw'zkoa @l r%urp,

whi ch conpri ses protected ucose roxy et
of the*fornul a wth the protected galactose of the formula Vil

R, . OR,,
O

o ZR (m,

oR,, O™

in which Ry and Rz have the meanings mentioned in claim 1, Zis O or S, and R is a leaving '
group, and subsequently removing the protective groups from the resuiting compound.

48. A compound of the formula V

'y OH
HO °>x
Ro® R’ O
1 V)
R O OR @
12
R‘IZ

in which

X is the residue of a non-glycosidic aliphatic 1,2-diol;

R: is hydrogen, C;-Cyzalkyl or Cearyl; where the alkyl and the aryl are unsubstituted or sub-
stituted by one or more substituents selected from the group consisting of OH, halogen,
C(O)ORgy, OC(O)R.s, C{O)R.2, nitro, NHz, cyano, SOsM,, OSOsM,, NRzS03M,, C-Calkyl,

” Co-Cyoalkenyl, C,-Cyaalkoxy, Cs-CozCycloalkyl, Cs-Cyecycloalkenyl, C>-C4sheterocycloalkyl,
C2-Cyiheterocycloalkenyl, Cs-Cioaryl, Ce-Cioaryloxy, Cs-Coheteroaryl, Cs-Cgheteroaryloxy,
N C,-Cyaralkyl, C;-Cy,aralkyloxy, Cs-Cioheteroaralkyl, Cg-Cysaraltkenyl, C;-Cyheteroaralkenyt,

primary amino, secondary amino, sutfonyl, sulfonamide, carbamide, carbamate,
sulfonhydrazide, carbhydrazide, carbohydroxamic acid and aminocarbonyiamide, where R,
is hydrogen, M,, C4-Cyzalkyl, C2-Cyzalkenyl, C3-Cocycloalkyl, Co-Ciiheterocycloalkyl,
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[err] - 131 - in which R2 and X
have the neani nH!mtmm m’&}ﬂl ‘H!HI aim1l, and Rerr] is a protective group,
with the protec theforrmla VI . [err] in which
Rlerr] and R12 have the neani ngs nenti S\'b:-EtT ' is Oor S, and R
I a | eaving grou and subsequently re‘rm8| tive HiPS6/g27dEM
the resulting cwﬁgﬂ(?ﬁﬁf. 48. A conpoupnd of REREAG v e [err] in
which R2 is hydrogen, ([err]-(err]al kige=or err|aryl; where the al kyl and
the aryl are unsubstituted or sub- stituted hgzone or nore subtituents

sel ected fromthe group consisting of OH halogen,” C(OOR[err],

OC(ORerr], C(ORerr], nitro, NH2, cyano, SOerr] M, OCSCBM,

NR{err] SQ err] Mcs.d}Lawn d:sxréjnefe?&ﬁl kd,l-c,,éFng[ U;-gnhﬁt%?aé'ralkyl Rl is hydrogen,

derr]- C[err]alko err cl oal

C2-C[err] heter 0631 h@(clﬂa%‘yQP'Gah%%dg%ﬂ%bgﬁ%r%]%ﬂem' :
t
e s Sk i oo
derr]-derr]ar &% enyif ﬂ‘%ﬂ% v “K'e&f?d" pPY %ﬂ'(?"hetem'
se;: ?ndﬁré an 30 cyauélkén?g ICe-Caddinfl, CraChhéteroan s 1GyaCT|etisikyl owmmrarkyl Cg-Cri-aralkeny!
sul fon razi de, car razide, oxanj. c_ac
ani noca?/bonyl am°5§7'd;ﬁt?§$eé°ﬁlgﬂy] ‘iatﬁgﬁq%ﬂ'@ﬁm aéi%qzﬁ?yf cygioalkenyd; hgtprocyclo-
g[[ err % g[[ err % al lalﬂdwhatefﬁwelt)ﬂﬂkéﬂye ary), eyydxy athéteroaryhetefoaryidxy ealiyl carsikyiosy, histero-
err err]ar - y A0 e .
Gorrl-Gerrih e%ﬁéﬁllggag%lﬁ%nyﬂﬁ %@?&rgfkgﬁglﬁ'l t'urnQrS u&%ubgl?{e@][ogré@t%slﬁfﬁketfﬁy one of the
C2- d er r] al keny laboGimentipned] subsfitugnis;@atl irys 1 anQNU[i emdriovalentmsjal loop fskly2 and M is a
Cerr]-Cerr] a”@ivaleﬁﬁu’efa] C err] hetero-
Rqzis a protective group and R;2’ and Rq” are, independently of one another, hydrogen ora
protective group. '

49. A process for the preparation of a compound of the formuta V according to claim 48
which comprises initially synthesizing pseudo-trisaccharide building blocks by glycosidic
attachment for the activated and protected galactose o the fucose-O-X-OH building block
or by glycosidic attachment of suitably protected and activated fucose to a galactose-
0O-X-OH building block, then introducing the group R; into the pseudotrisaccharide and
subsequently modifying the resulting compounds in the desired manner.

50. A compound according to claim 1, for use in a therapeutic method for the treatment of
disorders in warm-blooded animals, including humans.

51. A pharmaceutical composition comprising an effective amount of the compound
according to claim 1, alone or together with other active substances, a pharmaceutical
carner, and, where appropriate, excipients.
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aryl, Cerr]- Laral kyl .or Cerr]-(err]heteroaral kyl, and R err] and.’™3
R20 are hyﬂi ﬁﬂ ﬁmﬁ Er.r]al kyl, CJerr]-Clerr]alkenyl, - : 1 = vz 2%
Cerr]-Cerk s, rr]-C err]cycl oal kenyl , o v

C2<C[err] heterocycloal kyl, Cerr]-Cerr] b%?r o- cycl oal kenyl
derr]-Cerr]aryl, (err]-Cerr]heteroaryl'; Cerr]-Cerr]aral kyl,
Cerr]-Cerr]heteroaral kyl, Cerr]-Cerr]-aral kenyl

- 132 - or Cr(err]heteroaral kenyl, and al kyl, al kenyl, al koxy,

cycl oal kyl , inovhi¢ctoBs &rdhX|hava theméapiogs meatitndd iniglainr apdiFhaisiacpretective grioup,
aryl oxy, he r t , aral kyl oxy, hetero- aralkyl,
ar al kenyl an'?E ﬁ%t%btgggglﬂﬁgq %‘%{%Fog&g‘raéylhnsubst Ituted or substituted by
one of the abovenentioned substituents; and y is 1 and Mi Spa—tiRoMal-ent

meta] or y is 1/2 and Mis a divalent netal; Rerr] and, R HRERLACEMENT SHEET
together with the -CH CH group, P&?err]c | kyl ene,;, :

Cerr]-Cerr]-cycl oal ken- yl ene, het er ocycl| oal ky| e
OIZR ss*,mz} ed from P‘ﬁﬁ@&oﬁﬁ"
ehe, -

C3-C err] heterocycl oal kenyl ene with
-0, -S and -N; where cycl oaal kyl eng,/ cyctoal ken
het er ocycl oal kyl ene and het erocycl oal y(\D/qu are unsubstitpted or
substituted by one or nore of the aboVe'igubstituents; R err—rs =
protective group and Rlerr]' and R err]" are, independently of one another,
hydrogen or a protective group. 49. A process for the preparation of a
conmpound of; r |00 ' ; ' : ' | Rk ]
synt hesi zi n'S%hzcerL bﬁﬁr ?é%f‘ca?%gﬁél gigagnapf’glﬁel Rgb@%%]@gm@;h gzlC ‘%géﬁ %{eéchaﬂsta%%%gﬁ?
for the actgroup.candaupspauandly remoyjng the protective gieups froastoe cesulting ampogindg
bl ock or by glycosidic attachnent of suitably protected, and activated
fucose to a gal actose- O X-OH buil ding block, then introducing the group
Rl err] i nt o48. Hecqspouwndtafitimtormala e and . subsequent |y nodi fying the
resul ting conpounds in the desired nanner. 50. A conpound according to
clai'ml1, for use in a therapeuti d for the treatnment of disorders in
war m bl ooded ani mals, incH ., 91. A pharnmaceutical conposition
conprising an effective a OhgeBprpound according to claim1, alone
or t-ogether with other agtiye OBRS aﬁces, a pharmaceuti cal carrier,(v)and,
where appropriate, excipi ’érﬁt
2

OR12 OH12
R,,0

in which _ ‘

R; is hydrogen, C,-Cyzalkyl or Cearyl; where. the alkyl and the aryl .‘are unsubstituted or sub-

stituted by one or more subftituents selected from the group consisting of OH, halogen,

C({O)ORs;, OC(O)Rg, C(O)Rsg, nitro, NHz, cyano, SOsMy, OSO;M,, NR2SO3M,, C:-C1zalkyl,
€2-C1zalkenyl, C1-Crzalkoxy, Cs-Ciacycloalkyl, Cs-Cyocycloalkenyl, Co-Cq:heterocycloalkyl,
Cz‘-C,1heterocycloalkenyl, Ce-Cioaryl, Ce-Cioaryloxy, Cs-Csheteroaryl, Cs-Csheteroaryloxy,
C;-Cqiaralkyl, C7~C11aralkyloxy, Ces-Cigheteroaralkyl, Cs-C,iaralkenyl, C,-Cioheteroaralkenyl,
primary amino, secondary amino, suifonyl, sulfonamide, carbamide, carbamate,
sdlfonhydrazide, carbhydrazide, carbohydroxamic acid and aminocarbonylamide, where Rs;
is hydrogen, M,, C;-Ciaikyl, C,-Cqzalkenyl, C3-Ciocycloalkyl, C2~Cyiheterocycloalkyl,
Ce-Cioaryl, Cs-Cgheteroaryl, C;-Cyjaralkyl or Cg-Cyoheteroaralkyl, Rss is hydrogen,
C4-Cyzalkyl, C2-Csaalkenyl, Ca-Ciocycloalkyl, C.-Cysheterocycloalkyl, Cs-Coparyl, Cs-Chetero-
aryl, C;-Cyyaralkyl or Cg-Coheteroaralkyl, and Rs; and Rz are hydrogen, Cs-Cizalkyl,

C.-Cqqalkenyl, C3-Cyocycloalkyl, Cs-CmcycloaIkehyl, C.-C,1heterocycloalkyl, C»-Ciihetero-
cycloalkenyl, Cg-Cyoaryl, Cs-Csheteroaryi, C,-Cysaralkyl, Ce-Cioheteroaralkyl, Cg-Cii-aralkenyl
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or C-Cgheteroaralkenyl, ;ﬁa alkyl, alkenyl, alkoxy, cycloalkyl, cycloalkenyl, heterocyclo-
alkyl, heterocycloatkenyt, aryl, aryloxy, heteroaryl, heteroaryloxy, aralkyl, aralkyloxy, hetero-
aralkyf, aralkenyl and heteroaralkenyl in turn are unsubstituted or substituted by one of the
abovementioned substituents; and y is 1 and M is a monovalent metal ory is 1/2and Mis a
divalent metal; '

Rs and Rs are, together with the -CH-CH- group, Ca-Czcycloalkylene, C;-Cio-cycloalken-
ylene, C,-C,1heterocycloalkylene and C3-C,iheterocycloalkenylene with hetero atoms
selected from the group -O-, -S- and -N-; where cycloaalkylene, cybioalkenylene,
heterocycloalkylene and heterocycloalkenylene are unsubstituted or substituted by one or
more of the above substituents;

R,z is a protective group and Ry’ and Ry” are, independently of one another, hydrogen or a

proteétive group. .

49. A process for the preparation of a compound of the formula V according to claim 48
which comprises initially synthesizing pseudo-trisaccharide building blocks by glycosidic
attachment for the activated and protected galactose to the fucose-O-X-OH building block
or by glycosidic attachment of suitably protected and activated fucose to a galactose-
O-X-OH building block, then introducing the group R, into the pseudotrisaccharide and
subsequently modifying the resulting compounds in the desired manner.

50. A compound according to claim 1, for use in a therapeutic method for the treatment of

disorders in warm-blooded animals, including humans. ll
I

51.A ﬁharmaceutical composition comprising an effective amount of the compound
acfcording to claim 1, alone or together with other active substances, a pharmaceutical

carrier, and, where appropriate, excipients.
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