EP:0 42y 680 Bl Description The invention relates to the field of
macrolides. It concerns the conpounds of formula | [err] [err] 35 wherein
gither, R is a group (a) of for'f'ﬁ,upéz.f@?or?’ 50 wherein R5 is
chloro, brono, iodo or azido and [err] i s hydroxy or nethoxy; R2 IS 0XO0
and t her %eké.lpﬁoﬁl ngl e bond in 23,24 position; optionally protected hydroxy
and there Is a single or a double bond in 23,24 position; or absent and

there is a ﬁ@mbbrﬁ:mb.%fés ko Ineiic’dh maGrSiiabd. RRoncems the compounds 3¥misd 1 1S hydroxy
and there is a single bond in 10, 11 position; or absent and there is a

doubl es bond in 10,11 p g;tlon or EP 0 427 680 Bl Rlerr] is a group
(b) or (d) of formula [®rr] Mh@ﬂgln 15 Rlerr] is as defined above;

Rl err] is as defined [err] is hydroxy and there is a single
bond in 10,11 position;ﬁg%%gﬁﬁ§L&£—g—- .ﬁgthyl, ethyl, n-propyl or allyl;
In free formand, where such fo xist, in salt form
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85 wherein
, either )
W, Ri s a group (a) of formula
40
(a)
45
50 wherein
Rs is chloro, bromo, iodo or azido and
Rs is hydroxy or methoxy;
Rz is oxo and there is a single bond in 23,24 position; optionally protected hydroxy and there is a

single or a double bond in 23,24 position; or absent and there is a double bond in 23,24 position;
66 and
Ry is hydroxy and there is a single bond in 10,11 position; or absent and there is a double bond in
10,11 position; .
or



20+ hereinafter referred to as "the conpounds of the invention". As is
evident fromformula | and the definition of the substituents when there is
a single bond in 10,11 posi tion t hNEPOAK B0 Blom t o which the met hyl group
in 11 position is attached has the ,-configuration and there is a hydrogen
atomw th t a ached to the carbon atomin 11 position;
when there E algg%‘i’%{dfﬁg#&gﬂﬁ% .11 position this nethyl group lies in the
pl ane of the paper and there is no hydrogen 25 atomin 11 position. Wen
Rlerr] is oxo no hydNéegen anmls attached to the carbon atomin 24
positiong. Rerr] preferablg a group (d). [err] pr l'y gs unprotected
hydroxy and there is a sifdgte Bond in 23.24 position] R eN] .preferably is
ethyl or allyl. [errk pugferably i gphydroxy. Bgherr]
[err] preferably is nfthoyy. Pr btected hydroxy prefegably
protected by a convengi ond
tert-butoxycarbonyl, or trialkysil yI , it especially/is
tert-butyl di nethylsilyloxy.BA conpound of the iny ion preferably is in
free form It preferably is.in unprotected form subgroup of conpounds of
the invention |s the corrpounds [err], i.e. the conpounds of formula I
wherein Rl er B (a) V\/nereln [err] is nmethoxy and 35 either
[err] s gl or"’basf ” &z Y [err] is hydroxy and there is a single
bond in 10, pd} doxg? er'ga &gndqlnz{odlq Q&n,aﬂ% Rierr] 'S _hydr oxXy
and there iga § poyl SRV O @bsent and there is a
doupl e bong ¢bLny, sthf s optionally protected hydroxy and
there ig, apgadifa %fp,;edqo ontéhrpOsi tion; and Rlerr] is as
defined abov@s iylfabnt err‘h%H'nﬁla b andtﬂeéeffrﬁﬁon &P tH8) saafituent VAo thokeG8 a bRGIEBor@h $6,41 1 N
sal t form podfion the cdtbdnlbiidn{1RIwhich R eiiyI Brous R TR PUSHR i4ttadHBE has e Blobrififuratidn bkde
conpounds héré lig a hydrogen dtéhe wiD® QabHiGuraion AtRERBd hdthd cabbtra®miin IRl Bésitbn; whbrbthéte is
group (b) sb&bwivdndInabni postiomeisiastyi graﬁperree Jin the bianeOf iteQiapdrlaiid fheretihd I8drogen
hydr oxy zsanatorh Inein @osition AWisein g liscoxb ¢ blydrager?don? it afaréd b €19, cadon Adns Brad pasitibnt her e
is a doubl e Ropcferablyd8a @rbup (@13 iReipoafgrabOis unpréBpoadrhlydroxyi apd fthedrio & pingle tortdHie 28241 S
a si ngl e bensition. Rs p®fetablyi® ethyliop allyl. & ghreferably is hydroxy. Rs preferably is chloro. Rs preferably is
methoxy.

p, Protected hydroxy preferably is hydroxy protected by a conventional hydroxy-protecting group such as

so formyl, tert-butoxycarbonyl, or trialkylsilyl; it especially is tert-butyldimethylsilyloxy.

A compound of the invention preferably is in froe form. 1t preferably is in unprotected form.
A subgroup of compounds of the invention is the compounds Ips, i.s. the compounds of formula |

whersin
Rt is a group (a) wherein Rs is methoxy and
35 either
. Rs is chloro or bromo and
KJ Rs is hydroxy and there is a single bond in 10,11 position
or )
Rs is azido and
40 Rs is hydroxy and there is a single bond in 10,11 position or absent and there is a double bond in
10,11 position;
Rz is optionally protected hydroxy and there is a single or a double bond in 23,24 position; and
Ra is as defined above under formula I;

in free form and, where such forms exist, in salt form.
45 A further subgroup of compounds of the invention is the compounds Ip;, i.e. the compounds of
formula | wherein
Ry is a group (b) whersin R is methoxy,
Rz is optionally protected hydroxy and there is a single bond in 23,24 position; or absent and there is
a double bond in 23,24 position;
50 Rs is hydroxy and there is a single bond in 10,11 position; and
Rs is as defined above under formula [;
in free form and, where such forms exist, in salt form.
A further subgroup of compounds of the invention is the compounds Ips, i.e. the compounds of
formula | wherein
55 Ry is a group (d),
Rz is optionally protected hydroxy and there is a single bond in 23,24 position; or absent and there is
a double bond in 23,24 position;
Rs is hydroxy and there is a single bond in 10,11 position; and



[err] sis as defined above under forrfula 1; in free formand, where such
forms exist, in salt form A further p of conpounds of the invention
I s the, corrpounds [err], i.e. the ggr?p@g%gé%gf formula | wherein 56

R[err] s a group (d) Rl err] is optionally protected hydroxy and there

is a singlg,bong , |, Or absent and there is a double bond in
23, 24 poslht?gggmg[ﬁgﬁefﬁfgfékﬁwﬁam%there is a single bond in 10,11
posi tion; aﬂq)r rred stBigrodp §i4ém Q&st%*-ma[lrﬁér{ﬂ]m is tHe%orﬁﬁouﬂd%fdf nesbiaiwhgeinunder
formila I an fis Egroﬁ&dhmlﬁl’b‘th Rs\ib1 &Y dofiried GBové QfideBTofaulaltand Rlis sdthbxyf orm - A
prefer reed Fybgrioupiondly prowRedtiydexyodnd e is 8viegké bada in 23,28 pesitoanpounds  of

formul a | viier s hydisky and thera iggd single hany inBR4cpiositior] arrabdent addlsredie faidauhde bdnd e
under fornul a l1oamgod®orand i s net hoxy; 5 R2 is optionally protected
hydr oxy andRst hds ethylor alylsi ngl e bond in 23,24 position; R err] I s hydroxy
and there i & farthei prefpreadigmunl of gempQ@indsiof thednventiomis thercompriada of &’Ffd'-“i deein s g
doubl e ondti n 118 9PIP (hbuhersinois; is RAHOR err ] is ethyl or allyl. A further
preferred droups e?t'°tt%9¥rﬁ'6t9ﬁﬂ%“¥9f°x¥ fndl ther,is 3isinglp beng! in 4(?8?}‘(96%6%599}?"‘1’ Betit a |

rein [err] is methoxy, R2 S

wh 0 bl bondl

optGirglngl Ily ro%gq WP‘?S?(S? 8'°1b§flé)"é19‘§ pﬁs'g‘innﬁ’lde bond in 23,24 p05|t|on
b ! b d
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t he conpounds o

ional ly mr oty e bond in 23,24 position;
Mbsgpt ayd tggg,%g,ﬁ}'&ﬁﬁ% 9 W'ﬁpg fﬁdngg'gl tion;

A further subgroup of compounds of the invention is the compounds Iq, i.e. the compounds of formula

I wherein
either )
Ry is & group (a) wherein Rs is chloro, bromo, iodo or azido and
25 Rs is hydroxy or methoxy,

Rz is oxo and there is a single bond in 23,24 position; optionally protected hydroxy and there is a
single or a double bond in 23,24 position; or absent and there is a double bond in 23,24 position;

and
; R is hydroxy and there is a single bond in 10,11 position; or absent and there is a double bond in
\/ 30 10,11 position;
or
Ri is a group {b) or {d) wherein Rg is hydroxy or methoxy;
Rz is as defined above for this subgroup; and
Re is hydroxy and there is a single bond in 10,11 position; and
35 Rs is methyl, ethyl, n-propyl or allyl,
) in free form and, where such forms exist, in sait form.
gf/ A further subgroup of compounds of the invention is the compounds Ir, i.e. the compounds of formula
| wherein
either
40 Ry is a group (a) as defined above under formula I; and

Rz and R, have the significance indicated above under group (a);
or '

Ry is a group (b) or (d) as defined above under formula I; and
Rz and Rs have the significance indicated above under groups (b) and (d); and
45 Ra is as defined above under formula 1;

in free form and, where such forms exist, in salt form.
In a subgroup of compounds Ir Rz is other than absent.

&0



[err] sis hydroxy and there is a single bond in 10,11 position; and 20
[err] is ethyl or allyl. A furth , of conpounds of the invention
i,s the conpounds Iqg} i.e. the conp%%”ﬁ@gq#8¥§rnula | wherein either Rl is
a group (a) wherein [err] is chloro, brono, iodo or azido and 25

[err] is hydrA%ﬁhepgubﬁFﬁ&m%poﬁ%s of the infbhbnddle bORPSINGS oftofmuidise bond in
23,24 position; optionally protected hydroxy and there is a single or a
doubl e bond in 23,24 posijion; or absent and there is a double bond in
23,24 position; and [err]™s is hy@Boxy and there is a single bond in 10,11
positiong or absent and thg a doubl e bggd in 30 10, 11
position; or Rerr] is a group\b) or (d wherein [err] is hydroxy or

met hoxy; R2 is as defined above) s subgroup; and [err] is hydroxy
and there is a single bond in 10-11 posi t on; and 35 R3 is nethyl,
ethyl, n-propyl or allyl, in fnﬁe form an re such fornms exist, in salt

form Aw®urther su of, ounds of ,the~in\ention is the conpounds Ir
i.e. the conmpoundy of fo nula | wher et elther O R err] is a
group (a) as defiNed aboye uRyer fornu al; and and [err] have t he
significance indicated gbove ander group (a) or [err] is a group
(b) or éd) as defined abgve under formula |; and2ftgses]s Byyd R4 have t he
si gni fi dAnce indi cated abgve under groups (b) and /A d); and 45 Is[err]

and, where such forns
r [err] is other than

ormula |; in free for
To00f conpounds

is as defined above under
exjst, in salt form 1@
aQight. 50 55

20 Hsc
Cl13
286 H .s XK -Cns
B300
\/ -
30 0(:!13
wherein
either :
36 Ris is a group (a) wherein Rs is chlioro, bromo, iodo or azido and
. Rs is methoxy;
\/ Ras is hydroxy optionally protected by tert-butyldimethylsilyloxy and there is a single bond in 23,24
position; and
R4s  is hydroxy and there is a single bond in 10,11 position; or absent and there is a double bond in
40 10,11 position;

Ris is a group (b) wherein Rs is methoxy, or a group (d);
Ras is hydroxy optionally protected by tert-butyldimethylsilyloxy and there is a single bond in 23,24
position; or absent and there is a double bond in 23,24 position; and
45 R4 is hydroxy and there is a single bond in 10,11 position; and
Rgs  is ethyl or allyl,
in free form and, where such forms exist, in salt form.
A compound of the invention can be obtained by a process comprising
a) for the preparation of a compound of formula | wherein

50 Ry is a group (a) as defined above under formula |,
Rz and Rs are as defined above under formula | and
Ry is hydroxy

(i.e. a compound la),
replacing under simultaneous epimerization the hydroxy group by chlorine, bromine, iodine or azido in a
55 corresponding compound having unprotected hydroxy in 33 position (i.e. a compound lia, of formula lla



4 ; ER 0427 680 Bl A further subgroup of conpounds of the invention is the
conpounds of fornula Is . [err] wherel
[err] . either 35 R err] isan$&$%%§?%%euﬂn Rlerr] is chloro, brono,

| odo or azido and Rlerr] is methoxy; [err] is hydroxy optionally protected
by tert-butyidimethylsilyloxy and there is a single bond in 23,24 position;
and [err] is hydHoxy &nd there is a single bond in 10,11 position; or
absent and there is aAMouble bond in 40 10,11 position; or [err]
is a group (b) whereif? is nmethoxy, or a group (d); [err] is hydroxy
optional |y protgg - butyl dinethyl silyloxy and there is a single
bond in 23,24 posi.ti§ absent and there is a double bond in 23,24
position; and 45g | is hygroxy and there is a single bond in 10,11
position; and [err] allyl, in free formand, where such forns
exist, in salt form ABconp of the inv@mgion can be obt ai ned by a
procesg conprising a) for the prcparatlon.of a conpound of fornula I
wherein 50 [err] | s-a . (a) as defined above under
formula 1, [err] and [err] are as defl appve under formula | and [err]
is hydroxy (i.e oundy-1 89, replacin r simultaneous epinerization
t he hydroxy group/by c { brom ne, =i odine\or azido in a 55
correspondi ng co unproteéﬁed hydr o i%h 33 position (i.e. a
conmpound Ila, of

Q

*ee s e Rs

S Ila
N\
20
25
Cll3
“
OCH
35
\/ wherein Rz and Rs are as defined above under formula | and Rs is hydroxy or methoxy);
’ : b) for the preparation of a compound of formula | wherein
Ry is a group (b) as defined above under formula |,
40 Rz and Rs are as defined above under formula | and
R is hydroxy
{i.e. a compound Ib), :
treating a corresponding compound lla with cyanogen bromide in the presence of a base or
treating a corresponding compound lla with thiophosgene, reacting the resultant product with an
45 inorganic aside and allowing the resultant unstable intermediate having a group
N——N::ﬁ——O——-
50 N———5
in 33 position (i.e. a compound [Ib) to decompose to a corresponding compound 1b;
c) for the preparation of a compound of formula | wherein
R4 is a group (d) as defined above under formula i,
85 Rz and Rs are as defined above under formula | and
Rs is hydroxy

(i.e. a compound lc),
treating a corresponding compound Ib with an acid having a non-nucleophilic anion; and

]



ER 0 427 680 B1 HO B [err] 35 wherein [err] and [err] are as defined
above under formula | and [err] is met hoxy); b) for the
FE bR b 81 "

preparation of a cohpound of fornu

defi ned above under fornula I, 40 [err] and [err] are as defined
above under . f Qridlr&utanBdehpbib 'of formula | has a protediddHy @Y dniliora pritedtddBRfeoupD) |

treating a corr gsiRpdngispiiting UHPRS! Britobting dibubl) foY GOS Rblrddbdatihg! Borhdoudd6r tBmaRAaNce

of a base or kaiRgbretd mdreGnproBaBIYdioldanaRiipiéleied bind\grblip@d) Ni ophosgene,

reacting the §.&awWompindapoduct with an 45  inorganic aside and all ow ng
t he ressl tant umaéretyl ®hdnnikieisnE @rodp qa)na \Watdg ndlegul® ujay [ber sithultibously it pibehd iaon
a conpoeongbodnd o fotnmlad dcabtgined ehdrein a cor r espondi ng conpound | b; c) for
t he preparatiBn o agroup (A ez efinegifabéve under fermulather ei n [err is a group
(d) as defi ne@ abiswepreientsrhyfiroxyranti therp is &8ingle or doybierhond 028,24 easitipn; andhr e as

(i.e.

defi ned aboveRundigsbgentand thare|is adryblp bend)in 10,11 positionj s hydr oxy (1. e.

lc), tr®atingieacompPewpiidrng conpound I b with an acid having a
non- nucl eophi PRtignaliprefacting, arjunprotectedt hydrpxy and/as gapratected afpjna group in@desuftaghgompound
conpound of f&rfAtnuia | ash%"?”%';'m 1o @iya %(T°’F§Eﬂ“6‘9§/ COIPREMRA “gfﬁg’f“@t lbbaviag ongor gore

group,
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protected hydroxy and tected amino groups(s) (i‘e. a compoun
and recovering the resultant compound of formula I in free form and, where such forms exist, in salt form.

The process varianis of the invention can be effected in a manner analogous to known procedures.

Process variant a) is a substitution reaction under simultaneous epimerization. It is preferably effected in
an inert solvent such as tetrahydrofurane or toluene. Preferably for the substitution by halogen the reaction
is effected with tetrachloro-, tetrabromo- or tetraiodomethane in the presence of triphenylphosphine, and for
the substitution by azido with azodichrboxylic acid ester, preferably diethyl ester, and hydrazoic acid. A
hydroxy group in 24 position may be in protected form. As protecting group known hydroxy protecting
groups such as tert-butyldimethylsilyl may be used. A protecting group may subsequently be split off in
accordance with known procedures, e.g. with hydrofluoric acid in acetonitrile. Upon deprotection a water
molecule may, depending on the reaction conditions chosen, simultaneously be split off in position 10,11
and a double bond formed. The individual compounds can be separated from such a resultant mixture in
conventional manner, e.g. chromatographically.

Compounds la may be further processed by e.g. oxidation or dehydration to corresponding compounds
wherein Rs is absent; for example, oxidation of compounds la wherein Rz is hydroxy leads to corresponding
compounds wherein R; is absent and Rz is oxo.

Process variant b) is a cyanidation reaction. It preferably is effected in an inert solvent such as a
chiorinated hydrocarbon, e.g. dichloromsthane. The temperature preferably is about room temperature. The
base is e.g. 4-dimethylaminopyridine. _

A compound of formula | obtained accordance to process variants a) and b) above may be isolated
from the reaction mixture and purified in accordance with known methods. When R: is hydroxy and there is
a single bond in 23,24 position a water molecule may be simultaneously split off. A corresponding mixture
of compounds |b is obtained wherein either Rz is hydroxy and there is a single bond in 23,24 position or Rz
is absent and there is a double bond in 23,24 position. The individual compounds can be separated from
such a resultant mixture in conventional manner, e.g. chromatographically.

The second procedure according to process variant b) is effected by reaction with thiophosgene,
preferably in the presence of an acid scavenger such as 4-dimethylaminopyridine. Preferably an inert
solvent such as acetonitrile is used. The temperature preferably is about room temperature. The subse-
quent reaction with an inorganic aside is preferably effected with sodium azide. The resuliant compounds
lib are unstable and decompose already at room temperature to compounds Ib, under splitting off of
nitrogen and sulfur. This reaction step preferably is effected in an inert soivent such as an aromatic
hydrocarbon, e.g. benzene. Temperature preferably is elevated, e.g. about 50 *C.

In process variant ¢) a ring contraction takes place. Protecting groups which are present may be
simultaneously split off. Preferably an inert solvent such as acetonitrile is used. Preferably hydrofiuoric acid
is used as acid having a non-nucleophilic anion. Temperature preferably is about room temperature.

The optional deprotection process variant may also be effect in conventional manner. For splitting off of
o.g. tert-butyldimethyisilyl it is effected by treatment with e.g. hydrofluoric acid in a solvent such as
acetonitrile. Depending on the reaction conditions selected (duration, temperature, eic.) the splitting can be
steered in such a manner that either all or only some protecting group are removed. Partial deprotection is
particularly indicated where a definite hydroxy group is to be subsequently reacted in a later reaction.

The optional protection step variant may also be effected in conventional manner along similar lines.

Thus for subsequent reactions involving a hydroxy group, particularly a hydroxy group in position 24
and/or 33, selective protection of only one of the two free hydroxy groups or selective deprotection of only
ong of the two protected hydroxy groups may be effected in such a manner that reaction occurs only at the
desired position. Mixtures of end products may be obtained thereby; such mixtures can be separated in
conventional manner, e.g chromatographically. Resultant end products still containing protecting groups can
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a conpound



opt.i onakly splitting off the protecting group(s) to-give a correspondi ng
conpound of forrmula | having one g{, gﬁﬁgwot ected hydroxy and/ or
unprot.ected am no grooup(s) (i. (9% 1), 5 wher eby when R
is agroup (a), a water nol ecule may be sinultaneously split off and a

conpound WQf g, b Qb 4Bk ddprotetted Heabiidk LontlibhsShdy dibihbthely bé Seidtied sBdHndtdimuitsheslly! Ned
above UNAgd of finfEkialy After Feaction tid pridRlinl Péups She P& BneAdtlorbdags)e s a single or
doubl e bondrthdcompoutds BORBImulz0Nmaybtlisdiéd and pulifed3RMENS reabtidn tnlb@ire il Sondntitarbl €
bond i n 1Rankér. position 10 (i.e. a compound I1); or - optionally

pr ot ectsi Ng msofat e 1tiwir pedp@dtidn i<l hiad spechicely Aésciiiof medsidCé.¢ dn the Bxampgspthp compoands

r esul t antusedagsiartirg) rodteriais rarsUknawrl oracan &g phtaifadi i@ tanvéntiorgl manner foOT kneerpcangboungs,
conpound ed. stadingridnamadprdpeate Sigeptomgces strainsrsechpasSireptoraytedtpakulionensisaiing 9998 dpscabedct ed
ani no gr dupg( Bjjisaa B8, 184168.03pples danl tie) oblainedi frere dhe\Fermentgtiant Resgacod stitilat Tawlaipound
of f or nullbaraki B39, Papew urider provigians ofhe Budapest frofty runder @sposit No.j FERNHBR-027Thig straip

The pr Bcdws beery redeposited font Apgl 2hVIgsR: p-@rpscdissioprd infSendor &P 154998, with e rAggewlivrdlgous
to known %@&H‘“ﬁg Colletigp drdegnational %ﬁﬂt’s'tﬁfy Regriay lligpip €160, USARder & Prqvisians A dher

si mul t an “??ﬁ’r‘l“ﬂ%{td it No. N ferab§§ effected in an inert solvent

such as tetF Bﬁ"‘éﬁ'@h be? ing psp P g" subst i tuti on by
hal ogen thé L‘ﬁ‘f o- t et rabrono- or
tetrai gdomat neF'i'sf?w te of tri phenyl phosphl ne and for the

subst| t“t' O?h f}éno% CL% %{h THVDIREY brldCaré it Frnfis te%pglfaﬁl;e@g eyng%g%&l}y'
ester, f" ’ﬁiéaBBrQ iofie' ha Mbarlfbs:
profect ed ol prq;rg&,ttdxmrbgm) nown roxy prot ect| ng groups such as

t eTt - byl yi dfret hyl si | %,omysfggnmg,g. A prot ectl ng group nay subsequently be
split off igp: accor danc@upid sdad;known procedures, e.g. with hydrofluoric acid

in acetoni il e. Upon etigprot ection a water nol ecul e may, depending on the
reacti on C®RGDS:i ons chims@mpound BLibimaaeously be split off in position 10,11
and a doubl e bond forned. The individual conpounds can be separated from
such assresultant mxture in 25 conventional manner, e.g.

chr omat ogr aphi cal Il y. Conmpounds | a may be further processed by e.g.

oxi dati on or dehydration to correspondi ng conpounds wherein [err] is
absent; for exanple, oxidation of conpounds la wherein [err] is hydroxy

| eagds to correspondi ng conpounds wherein [err] is absent and [err] is oxo.
Proces¥® variant b) is a cyanidation reaction. It preferably is effected in
an inert solvent such as a 30 chlorinated hydrocarbon, e.g.

di chl oronet hane. The tenperature preferably is about roomtenperature. The
base is e.g. 4-dinethylam nopyridine. A conpound of formula | obtained
accordgnce to process variants a) and b) above nay be isol ated
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fromthe reaction mxture and purified in accordance wth known net hods.
When [err] is hydroxy and there is_a sindle bond in 23,24 position a water
mol ecul e may be simltaneously spIF?odF?%m%Fﬂorresponding m xture 35 of
conpounds | b is obtained wherein either [err] is hydroxy and there is a
single bond in 23,24 position or [err] is absent and there is a double bond
in 23,24 position. ghe igpdividual conpounds can be separated fromsuch a
resultant m xture in cecogventional manner, e.g. chromatographically. The
second procedure accor g L0 process variant b) is effected by reaction
wi t h thisophosgene, prg in the presence of an acid scavenger such as
4-di met hyl am n iarne. Preferably an inert 40 sol vent such as
acetonitrile is us€ﬁ. Xhe t¢#nperature preferably is about roomtenperature.
The subse- quent reaction.w\th an ¢Borganic aside is preferably effected
with sodium azi de. The rgsul \ant_gonpounds | are unst abl e and deconpose
al readyat room t enperatur@®t o coNpounds | b, @nder splitting off of
nitrogen and sul fur. This reaction\step pr-éferably is effected in an inert
sol vent such as an aromatic -hydrgear bon, g. benzene. Tenperature
preferably is elevated, e.g._abegut 50 [err]\4{_235 I n process variant c)
a ring contraction Protecting grou whi ch are present nay be
si nul t affeousl y spl j rably angR nert so © such as acetonitrile
i s used. Preferabl \C acid is used as acid having a
nan- nucl eophi lic am\on_ Jenper@&ture preferably is
‘Fhe/opti onal deprotection process variant may al st pe.eCH,€8&CHn
convent phponal manner. For litting off of e.g. tery-butyidinmethylsilyl it
is effected by treatnent th e.g. hydrofluoric agid in a solvent such as
50 acetonitrile. Depenﬁi 0 ¢ eaction condifji ons sel ect ed (duration
tenperature, etc.) the splittifig can be steered iih such a manner that
either all or only s protegting group are re ed. Partial deprotection
is partescul arly indi cat®Rd whgre ggdefinite hydr o group is to be
subsequent |y reacted T"AJE | a\E) action._ _The op 7onak protection step
variant may also be effected gjn conventfonal manner a %hg simlar |ines.
Thus for subsequent redctions involving}a hydroxy group, particularly a
roxy group in posig,i 3,..6¢l ective protection of only one
of the #wo free hydrox ive deprotection of only one of the
two protected hydro%& roups y be effected in such a manner that reaction
occurs only at the desired poshtiohr- xtures of end products nay be
obt ai ned t hereby; such m xtut®ts can be separated in conventional nanner,

e.g chr%natographically. ResOCH.,ant end products still containing protecting
groups can 7 EP 0 427 680 Bl
U i.e. 17a-allyl-18,14a-dihydroxy-12-[2'-(4"(R)-hydroxy-3"(R)-methoxycyclohex-1"(R)-

yl)-1"-methyl-trans-vinyl}-23«,258-dimethoxy-13a, 19,21a,278-tetramethyl-11,28-dioxa-
4-azatricyclo[22.3.1.0*9]octacos-18-trans-ene-2,3,10,16-tetracne

40 (according 1o the atom numbering in EP 184162; however, in the Examples the atom
numbering of formula I is used throughout);
FR 520: as FK 506, but with ...CH2CH3 (sthyl) in place of allyl in position 21 in the formula;
iBuoyloxy: isobutanoyloxy [(HsC).CHCOO-];
iPr: isopropyl;
45 na: not applicable;
Ns: azido;
OMs (or MeO):  methoxy;
OtBDMS: tert-butyidimethylsilyloxy;
sh: single bond;
60 tBu: tert-butyl.

Examples 15 to 63 illustrate the preparation of compounds no longer encompassed by the scope of the
present invention but useful as intermediates for the preparation of compounds of formula I. They are of
formuia X :
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be rsubsequently deprotected.. Reaction conditions nmay alternatively be

sel ected such that sinultaneously ¥VI t pomedi ately after reaction the
protecting groups are renoved (onE 80 78&%@%55). The conpounds of formula |
may be isolated and purified fromthe reaction mxture in conventional
manner. 5 I nsof ar as their .preparation is not specifically described
herein, e.g. in the Exanphes, thelconpounds used as starting materials are
known or can be obtai ned ,j, enti onal ner from known conpounds, e.g.
starting from appropriate Streptonyces strains such as Streptonyces

t sukubgensi s No. 9993 descri bed M *Fuj i sawa EP 184162. Sanpl es can be
obtained fromthe Fernentation_ Research \nstitute, Tsukuba, |1 baraki 305,
Japan under provisions of &heoBudapest Tr 3under deposit No. FERM
BP-927. This strafn has®beén redeposited o\ April 27, 1989 e.g. as

, Wth-t Agri cul 8l Research Culture
sitory, Peoria, IINnois 61604, USA under the
provi si ons of the est Teaty under deposit NRRL 18488. The
following prior art has\ been cited during prose¥u)i-en Ryf the present
filing: - D1 = H Tanaka\et al., J. Am Chem Soc. 19 (1987) 5031X5033; 15

- D2 = Fujisawa EP-A-Q 184 162; - D3 = Fisons Ep-A-0 323 042. The follow ng
Exanpl Bs illustrate t®é&TnhventroP and are not lfjnitative. Al t enper at ures
are in degrees Centigrade. | NWVR spectra aref{n CDC[err], ppm The

. abbrevi ations have RBe follow ng neani ngs: BOC

t er ¢ but oxycar bonyl ; gfor , col pyrl ess foany resin: db:

doubl eypond; Et: et ﬁyl; FK 506: tEﬁ conmpound of formula
25 35 40 45 50 55 8 3

n . e *e e .cns
25 H3 co
OCH 3
o/ 30
wherein .
Ry is a group {c) of formula
35
(e)
40
45 whersin

Rs is as defined above and

Ry is oxo; optionally protected hydroxy; methoxy; methylthiomethoxy; isobutanoyloxy; aminoox-
alyloxy; RsRsCRGOO- wherein Rs is optionally protected hydroxy or optionally protected amino
and Ry is hydrogen or methyl; or p-tolyloxythiocarbonyloxy;

50 Rz is oxo and there is a single bond in 23,24 position; absent and there is a double bond in 23,24
position; or is optionally protected hydroxy, methoxy, methylthiomethoxy, isobutanoyloxy,
aminooxalyloxy or RgRs CHCOO- wherein Re and R are as defined above, and there is a single
or a double bond in 23,24 position;
whereby for that group (c)

55 1) when Ry is oxo, unprotected hydroxy or methoxy

then Rz is other than absent and other than unprotected hydroxy or mathoxy, and
there is a single bond in 23,24 position;

10



EPO427680B1 HO H[err] i.e. 1 7a-allyl-1 [err], 14a-di hydroxy-1
2-12'-(4"(R) - hydroxy-3"(.R) nmet hoxycygl o -l "(R) -

yl)-1"-methyl -trans-vinyl]-23a, 25, Férur‘fg 1hoxy- 13a,

19, 21a, 27, [err]-tetranet hyl - 11, 28- di oxa-

4-azatricycl o[ 22. 3y 1n @ &l %w%mﬁ;tﬁmmﬁz. 3,1 0,16-tetraone 40
ote

(according to thegyah@ams &l dbSont dhaleedfighlunsr Rky; I N the Exanples the
at om nunbering of aj QoA & rhetiofty 4hRIGH id frstediangivbly, FR 520: as FK 506,
but with ...[err] merRHW ohet HharldpsillyProtettddirydriny; #asi tion 21 in the formul a;

| Buoyl oxy: | Sapwien MY Max [err] COO-]; 1 Pr: | sopropyl; 45

na: N&iten &P Bl dttdedhbrogptiddally protected hydroxy; andzi do; Ove (or MeO):

met hoxy; O BRIVS:is hydroxy and theee &-alsingly bahidrine 1dmi | posiiop] apdy; sb: single

bond; 50 tABu: is as defined above, t ert-butyl. Exanples 15 to 63 illustrate the
pr epar at i oin freé fogo angowiratssupiviotmesrryist insAltiompassed by the scope of the present
I nventi oh but useful as internediates for the preparation of conpounds of
fornmul a 1.%&5%%3'@%3&”"%@&@&81 [err] wherein Rlerr]

is a group (c) of formula ) _ .
{Formula I: R1 = a group (a) wherein Rs = chloro, Rs = OMe; R; = OtBDMS, single bond in 23,24

position; Rz = allyl; R« = OH, single bond in 10,11 position]

15
[Process variant a), replacement with epimerization]

."' Y, 0.092 g 24-tert-butyldimethylsilyloxy-FK506 is heated for 15 hours under refluxing with 0.037 g
W triphenylphosphine in 4 mi of tetrachloromethans. The solvent is evaporated to dryness under reduced
20 pressure and the residue is pwified by column chromatography over silicagel using a mixture of hexane
and acetic acid ethyl ester (2:1) as the eluant. The title compound is obtained (colouriess foam):
H-NMR:  about 2:3 mixture of conformers:
main conformer: 4.56 (m, wye = 7 Hz, H-33).
The starting material is obtained as follows:

25 a) 20 g FK 506 is dissolved in 400 ml of dry dimethylformamide, 5.08 g imidazole and 11.25 g tert-
butyldimethylchlorosilane is added in portions and the mixture is stired for 110 hours at room
temperature. The reaction mixture is diluted with acetic acid ethyl ester and washed five times with
water. The organic phase is dried over sodium sulfate and the solvent distilled off under reduced

b pressure. The resultant crude product is purified by chromatography over silicage! using hexane/acetic

30 acid ethyl ester 3:1 as the eluant. 24,33-Bis-(tert-butyldimehylsilyloxy)-FK 506 is obtained:

3C-NMR:  main conformer: 69.7 (C-24); 75.1 (C-33); 84.1 (C-32); 164.6 (C-8); 168.9 (C-1); 196.4
(C-9); 209.3 (C-22);

minor conformer: 70.9 (C-24); 75.3 (C-33); 84.1 (C-32); 165.8 (C-8); 168.2 (C-1); 191.2

(C-9); 210.0 (C-22); '
35 b) 0.5 g 24,33-bis-(tert-butyldimethylsilyloxy)-FK5086 is dissolved at 0° under stirring into a mixture of 10
, ml of acetonitrile and 0.5 mi of 40 % hydrofluoric acid. After 2 hours at that temperature the reaction
W/ medium is diluted with dichloromethane. The solution is successively washed with saturated aqueous
sodium bicarbonate solution and water and the organic phase is dried over sodium sulfate, and the
solvent is evaporated under reduced pressure. The resultant residue is purified by column chromatog-

40 raphy over silicagel (eluant: dichloromethane/methanol 9:1). 24-tert-Butyldimethylisllyloxy-FK 506 is
obtained as a colourless foam:

13C-NMR: main conformer: 69.7 (C-24); 73.6 (C-33); 84.1 (C-32); 164.6 (C-8); 168.9 (C-1); 196.4
(C-9); 209.2 (C-22),
minor conformer: 70.7 (C-24); 73.6 (C-33); 84.2 (C-32); 165.8 (C-8); 168.2 (C-1); 191.4
45 (C-9); 209.2 (C-22).

Example 2: 24-tert-Butyldimethyisilyloxy-33-epi-33-azido-FK506

[Formula I: Ry = a group (a) wherein Rs = azido, Rs = OMe; Rz = OIBDMS, single bond in 23,24
so position; Rs = allyl; R, = OH, single bond in 10,11 position]

[Process variant a)]

To a solution of 0.092 g 24-tert-butyidimethyisliyloxy-FK506 and 0.08 g triphenylphosphine in 2 ml of

55 dry tetrahydrofurane is added at 0* 0.047 ml of azodicarboxylic acid diethy! ester, followed by 0.15 ml of a

2 M solution of hydrazoic acid in ioluene. The solution is brought to room temperature and stirred for 18

hours. The solvent is evaporated to dryness under reduced pressure and the residue purified as described
above under Exampie 1. The title compound is obtained (colourless foam):

11



[err] 45

optional Iy protected hydroxy;
‘[ err] CRCOO
‘hydroxy or optionally protected amino and Rs is hydrogen or

.am noox- al yl oxy;

p-tol yl oxyhRipear

In 23,24 position;
is optionally protected hydroxy,

I sobut anoyl oxy,
are as defined ab
posi tion; whereby
unpr ot ect ed hydro
t han unpr ot ected
position; 10 § H
met hy!% hi onret fpxy,
hydr oxy; 3) wten
ot her than optg on
hydr oxy then F% [
hydroxy and t Her ¢
def i néd abovessin
Exanple 1: 24-fer
[ery] = a grow (
gi Jigl e bond i r§ 23

20

25
(W %
35
40
45

50

wherein [err]

kop

ove

n

olhemical:

Barge (ortzas &
c %
rgdai&: =

Zohy:

<&

m@

D
N~ 1| —h —

Analogous

The following compounds of formula I are obtained in analogous manner in accord

55

"y 323?3‘?;

3

Position R
23,24

R,

R,

to % 5

Ex. No.

Example

"Rty Bl

I s as defined above and [err]
t hi omet hoxy;
is optionally protected
nmet hyl ;

12

1)

i S 0XO;

| sobut anoyl oxy;

or

,frag). S0 [err] Is oxo and there is a single bond
absent and there is a double bond in 23,24 position; or
nmet hoxy, nethyl thi omet hoxy,
am nooxal yl oxy or [err] CHCOO . wher?on R&r] anfl Rlerr]
and there is a single §% & dg‘ Ie b&nd in P3,24
tihat group (ck:558 vw v I s| oxo,
met hoxy thenﬁ erg& i SH@ h‘er«f‘nan ‘aﬁse&t apd ot her
Ny or met hoxyo an thehenls g§| n gnd |n 23,24
47 .680 Bl 2) \o.hen err.],.,.l%s rm..thox "‘a‘h e r] is
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i s met hoxy aaﬁ R?"‘ls pr‘b.t;ecg,e;j hy:nl wadhen R2 is
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position; [err] = allyl; [err] O—l single bond in 10,11 position] 15

[ Process variant a), repI acerrent gﬁ)@e@zati on] 0.092 ¢
24-tert-butyidi nmethyl'silyl oxy- FK50 | Q4% for 15 hours under refl uxing
With 0.037 g triphenyl phosphine in 4 m of tetrachl oronethane. The sol vent

IS evapor apfndi® 7. PaNsEBStyinibRlyisitpexCRSyaibxpER§SUr € and the residue is
purified b ymﬁ—mmﬁa‘m‘g?a‘p‘ﬁg'ﬁﬁr—%ﬂﬁt_—hcwa using a m xture of hexane
and aceti ¢ gt BRI a §8EKED) Whdrel) RAS ONE RE =UGBDMS, lSigletbohd it 28 20PROE R: S= Et;
obt ai ned ( &W!|=00R,smg® bbRENN0,11 gdsilldWR: about 2:3 mixture of conforners: main
conformegs 4.56 (m werr] =7 Hz, H33). The starting material is obtained
as f ol | ows [Pradass varian) b)2ibatnertwith@ganbgendraedde] ved in 400 ml of dry

di met hyl f ormam de, 5.08 g imdazole and 11.25 g tert-

but yl di met hy| A sdiutierosfi 4 gdatertdutyliiraethylsityloxy-FR §20sand 8@4 g Hedimdtivlaminepyriding inj 40P e
for 110 howf dichipromethens is eapjsiyr raacted @t rogmderprstabrd Wik aolutionrat 04 g cyanogandrpmige in 15
acetic dei ' etdighioramethane asd theypigyre i stifrercat rqomdempgrature iRpRGIpinutes, Ehegpidurmiicitemd s e
is dried o slicagel@lvagtnhaere/assiis acid athid orioR And e Salventjisrgmeyed from dherolpvagt fatign
pressure. PR oguged pigpgure Fhp iitle GBW'T@WFP??%@P"H?FS&W&H&POWaphy over

si li cagel usﬂ'hﬁM'ﬁexd'ﬂ'étP’S(‘?EWfB’ 43("&61:5’ ‘ethyl ester 3:1 as the eluant.

24, 33- Bls- ert- 4I b obt ai ned: [err]-NWR mai n
conf or ner : - ; 164.6 (C-8); 168.9 (C1);
196.4 (C 9 nor conforrrer 70.9 (CG24); 75.3 (CG33); 84.1
(C:32): 16 F°é'g‘?%'% f 3'3”?10- 1); 191.2 (C-9); 210.0 (C-22): 35 b) 0.5 g
24\}'3' bi s- Qﬁr&‘ée%s\QHérh’b)d!rJEEﬁJHV\Mﬁ'tﬁnéﬂh%)fr)e anif i Sigg) ssol ved at O [err] under

StTTringginto a mxture of of "acetonitrile and 0.5 m of 40 %

hydr of | uori c Qgdishon 6f 4 gmi’edmmamamyrsm&xytrﬁrmaﬁ 215 G-dinkthylaRiBbyritine NESI gt | S
di | ut ed W tabetshit@é isOspsmmy heddRd with @.45@l oL thiGpghosgsn ST the Fktine |stirredaiei® Hound kthvoom
sat urat ed asmpeatite. Thelleadiod mixiifelo Polre he dlieélicstirreatintixtura tconsisthigCof tt BEEmDf Gddlic @cid
phase i s drthgitesty a0 nt ot satunataxt dghietiue sodiumOchioride sohtivreantd 50 Sni @f/ 2 plcsbditire dzidensbiation,
reduced 2r egswous stiffilgeis cagindet fons minstsis dorkbthe srganin phbsedel sdparated.| Thenargerie phaset ie ¢hen 40
raphy over smbsswdgdasf(eélwimmat_er.dﬁ NHiydiochingit lagid esbloionhwaterl agt datlurated aqueous sodium
24- t er t - Butchipriieseletipy) diipd lumisuliane filtesedcrnd &qu% updetisfiused pressyref themesidue
[err]-NVR is takpiup ineheptol0 kggzene g hpatpd atA0-40° rs. The| benzqng igyipinoved gAdeg

(G 8); 168 .regluged. prossurg e the E‘!‘,e g9mpaoung irepquerse jrom °rfeﬁ' ue 3R RSPREless fogmyzresin by
(CG24); %3 °B'“ @"3‘3’)3‘°QB“HhYZ°Vf’G"'S@P‘ (elyagk; nhexape ‘89°°"°f6'8 styiegte) - 191. 4 45

(C-9); 209. 2'HRMB5) see Example 7

35

50

65
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Exanpl e 2: 24-tert-Butyl di nethylsil yI oxy- 33-epl - 33-azi do- FK506 [Formula |:
[err] = a group (a) wherein [err] Z)zw%mbﬁrr] = Ove; [err] = O BDM5,
singl e bond in 23,24 50 position; r lyl; [err] = OH, single bond
in 10,11 position] [Process variant a)] To a solution of 0.092 g
24-tert-butyidinmethylsilyl oxy-FK506 and 0.08 g tri phenyl phosphine in 2 ni

of 55 dry tetrahydrofurane is added at 0 0.047 m of azodicgrboxylic acid
diethyl ester, followed by_0.15 m of a 2 M sol ut |~o& of hydrgzoic acid in
t ol uene. The soI ution |s';b120uq;ht to roomtenperat @ and stirjred for 18
hours. ¥he solvent ig ev rated to dryness undér i.gduced prgssure and the
residue purified as %esc q‘d'above under Exan'@ esl; The titlle conpound is
obt ai ned (colourless§oapd=dl . . EP 0 427 680‘Bl'{err]H—Nl\/R 4.07 (m
H33). [err] EP 027]580 81 EEfple 7: 8 sa
24-tert-Butyl di met hyPsi | Bxy133 cyanoxy- FR 520 [Enﬁrrul a:,l' [ferr] = a group
(b) whefein [err] = @Ve v —lCIBDIVIS single b@-nd% pdsition; [err]
= Et; [err] = OH, si rggle bénd in 10,11 positiorg nFProc@s Mariant b),
treat ment with cyanogen e]ng%gl.ajtl on of «Q._gﬂ
24-tert-butyidi met hytssi | /I Qﬁ” FR'520 and 0. 94 &R 2. dg et hﬁ'am nopyridine in
100 m gf dichl oromeBhang Fs rapidly reacted atn ﬁonpyﬂt enpiratiure with a
solution of 0.4 g cyegnogan,‘brq)mggglg.S 10 m ,.pig#éhl or-ggmat hane and t he
m xture is stirred a]§ ronmter‘rperature for 20 M nitesw THE mixture is
filtered over silicagel [eluant:gn-hexane/ acet |"G-'?'i’cg-§ et @l dster) and the
solvent is renoved f§om hg.réél eﬂa.n.t."’f action @gmeErggeduckd gressure. The
title conpound is obfainpd astia 35']%& ess foaryﬂh@w H NYR: m xture
of conforners: 4.3 (M H 38)e *{_‘;5,,,3 o
8 S Aasas TEATS %
-} = ) . . ~ -
g 8 SoWeés 8
-] [T j o™ -] ]
o N [-1
25 2 o omrg 2 %
& ~ 2 5 § 2RS4
g | <1 8 8 § 5.8 2
g ss3E3 Iegot g
f 5 §opgdisd
~ : § §5:353 4
£ £ £%2ats 3
® Empd Breg T
2 S782uése 3
@ o 2g8gs8 98w amil 8 A
35 vu U ~0m -0 °%
- 5&Eva~ .Y =24
U L] Enggms 2 wn?
2 Ha HinS 0 M 'EE.
4 ow
© o v QuvQQ o
o . | = | 8%838 g g § 0.
a |« | Z2ggs A 2 2 g%
s |~ | 28282 . 2
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2 2% wweee T F E £g
3 |2 &) "t~ g 8 cE
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15 Exanpie 8: 24-tert-Butyidinethylsilyl oxy-33-cyanoxy-FR 520 [Fornula |:
as for Exanple 7] [Process vari ant ’0@?%%§§m w th thi ophosgene and

sodi um azi de] 20 A solution of 2 g t yl dl net hyl si |l yl oxy- FR 520 and
2 g 4-dinethylam nopyridine in 50 m of acetonitrile is carefully reacted

with 0.4 mggh fehhpzatbasqsﬁy@m«et.hannga@w(@%ﬁg{cno%eth_\gw#ﬁ 56 room
terrperature_‘l‘%‘_. € reaction mxture 1s poured onto a welT-stirred mxture
consi sting peémia® Ayl = @fgroap @) e 2 OHH sigfidbdnd #5234 poshidn; s ©TEL TRt DA} Sehlcsi@mu S
sodi um chl omj1d@ositdhut i on and 50 mM of 2 N sodi um azi de sol ution, 25
vigourous stirring is continued forr 5 mnutes and the organi c phase is
separ at ed. [Ptoeess vgjianticy; trpdwaent wittca bdnenclepliivamenlvel y washed with water, 1 N
hydrochloric acid solution, water, and saturated aqueous sodi um chl oride
sol ution, dri 88 mettertshutyidimethyisilyiaxy-33-cyanexyrRiKd629n@orereunce oft Pramelds | rand 8) or 33-
reduced pr e2ygneny-FR BAL(corapour of Examplex10akis dipsolved intg@umixture of 59 ml of acstepiilepad 8 AYjof
heat ed ato 3%- 40w é‘i”PT“sf’UmeZmFR)a?'% andrihe Mpdwe dh#inpd for 2poRpues &) eply tomperpfurggThe
pressure arf§atione "’E’i“{’?tés s I‘?H‘e °W@%9‘?F'%G°‘f’r?§'?¥f Pﬁé’f" F ’ﬂe &qugous sodium

col our| ess ¥ {fign ;E? W
gohggagg ! a&'&?ﬂ‘ (ﬁg OV r rﬁ%ﬁ%@ rgsndue% column
Hgny oV! rsnllc an n-he e/ :éi

29- Des- (£ 1! g/ﬁéé?%}twgadzl? 520

s

-/

20
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[ Formul a; | :
[err] Et;
c),

[err]
[err]

O_L

a group (d);
single bo
treatnent with a non-nucl eoph

[err] = OH, single bond

{%QH%Q%’#' position] 5

0.5¢g

in 23,24 position;
[ Process vari ant

24-tert-butyl di met hyl sil yl oxy-33-cyanoxy-FK 520 (conpound of Exanples 7 and

8) or 33-

cyanory-FR 520 (conmpound of Exanple 10a)

is dis

m xture of 50 mMl of acetonitrile and 2 ml of 10 =40 % w .

hydrof |l uoric acid and the mjlge s stirrqudeE?.S hour
tenperature. The reaction, mjgde s then distrabuted bet
ethyl ester and saturate® aq "gc_ng sodi um bi cg/aba gate solu
phase is di scarded and thp ongangc phase i's ed with §
sodi um chl ori de sol ution,3 dr|_§(§-§v di um%ulﬁﬁe filt
concentrat ed under reducqg prigssurie. e tlbhe'nonpoundl
colourless foany resin fr,,pmtg'ej relsi due by col ugg 15 chr
silicadgel (eluant: n-hexdhe /| acetic acid et yhuﬁkter) [
m xture of conforners: 9.%4 d,,§,,] = 2 Hz, ),,,2 87 (m
H-30). 20 25 30 35 40 45%0 4553 | &R 0427:68’&-‘431 ER
Exanpl e 15: a) 24-tert- ijylcl hyl si |yl oxy3 832 &o- FK504
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b) 24-tent-Butyldi nethylsllyloxy-33-nethylthl omethoxy FK 506 [Formula X
Rlerr] = a group (c) wherein Rerr] = % 7B: ox0 and, respectively,

met hyl t hi omet hoxy; Rerr] =5 O BDI\% n% e 1oond in 23,24 position; [err]
= allyl; Rerr] = OH singlebond in 10,11 position] 1 g

24-tert - But gk fmgi® id %] SitedtBRtpiaifidthasiRioxp-3sibeFKedEMdat room tenperature into
a mxture o) ABugldimethyisifyioRy B3 MbihAthichéinaxy FRIso@f di net hyl sul f oxi de and
stirring is effected for 5 hours at roomtenperature. The reaction m xture
i S pour ed OIfFofmula XtiRqt £ifaqyraiib (6)Gvbibreia ARG OMe] Ry 026 &rell regpedtivpip] rastiniithiometissdn dRa &t e
sol uti on, s 1OBOMS; siagle bond in223,2ApositbeRs + Hiyl; ph=a Obissigglecbopdipaoat paitian}d t he
organi ¢ phase is repeatedly washed with water, dried over sodium sulfate,
filtered and clom@étertButyidimatinlstyloxydK$06isgisseived abroom ddmpexatureginto @l niixtwre of 20 mi of
chromat og- eeaitaehyéridgeand 80 i plogimethylguliexide @rd etiing ds effecied for §hgurb al wpm denpperature.
acetic aci dTba fepetior mixiye is ppurprbenith mxduts oftapgic arid Pyl Gstayd Pa@ssiwmecagionae sRlutiom s
col our | ed8 fiwrhjor20Jnipides, thy phages aye separptpd and Hhy anganis phase is repqafediy Washed (it yatgr,
[err] EPdfpdcyer sedigm Bi“a;%%{ l @nd qoncentgatpd ungpr rpdyger ?T?ﬁit’&-r'i?l‘f?mgc?k M Ry prpatog-

raphic fractionation o residue over silicagel {eluant: “acetic “acid ethyl ester hexane 2:1) the titie
compounds are obtained as colourless foamy resins.
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[Formul as X2 R[err]
p-t ol yl oxyt hi ocar bonyl oxy;
Rerr],=allyl; Rerr]

a group (c) wherein [err]
[err]

CH,'SingFgﬁg%ﬁﬁkp

n 10,11 posit

= Owve, Rerr]
gg_le bond in 23,24 position;

ion] 5 A solution of

2 g FK 506 in 70 m of acetonitrile is successively reacted with 0.46 g 4-
di met hyl am nopyridine and 1.8 g p-tolyl oxythi ocarbonyl

m xture is stirred for
is then diluted with acetic ac
sat urat ed aqueous sodi um bi car
wat er, «ried over sodium10 s
reduced pressure. The title co
| ight yellow foany resin by co
acetic acid ethyl ester / n- h
33-Aninonethylcarbonyloxy-kerr
wherei iR err] Ove, R7 =£ Rs
absent, double bond in 23,34 p
bond in 10,11 position] 2 N-
0.5 g [err] -FK 506 (secon§ co
g 4-diq$thylaninopyridine &re

70 mM of acetonitrile and ghe

t enperature. The reaction Hi xt
acetic acid ethyl ester ang su
aqueous sodi um bi car bonat egsol
ovef sq@gliumsulfate, filtePed,
in 50 ml of acetonitrile. 85
0.5 g p-toluenesul fonic ackid
refluxing for 5 mnutes, tge s
acid ethyl ester, washed t8 ne
dried ever sodiumsulfate gnd

conpound is obtained as a ®olo
chromat ogr aphy over silicagel

20: 3). 30 Exanple 19: 24-teért-
520-,33-[ (tert-butyidi net hyEsi

group ) Wwherein Rlerr] =gOwe
Me, 8- configuration); R efr]
Rlerr] = Et; Rerr] = oH 8§ing

of 450 nmg 24-tert-butyidi nBthy
tert-bygyidi methylsilyl oxys
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D- (Rl err] am no; |
bn; [err] =allyl; R
yogweg 2l g @i cycl oh
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5si vely tak up at
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3)

chl ori de and the

reaction m xture
Eively washed with
rochloric acid and
ent rat ed under

he residue as a

5ilicagel (eluant:
err] = a group (c)
err] = H); [err]=
[err] = OH, single

exyl car bodi i m de,

n EP 184162) and 1
Foomtenperature in
m nutes at room
fate diluted with

N hydrochl oric acid,
hi ¢ phase is dried
Fesi due is taken up
he protecting group
he m xture heated to
uted with acetic

pr gani ¢ phase is
Sidue the title

col umm

ester / met hanol
ula X: [err] = a
Fr] = GBDVM5, Rs =

3,24 position;

ition] To a solution
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(S)y-lactic acid in 10 m of dichloronethane are added at room tenperature
120 mg N-ethyl -N -(3- di net hyl am no%gaf{,},)eﬁggjodi I m de hydrochl oride and 23
ng di met hyl am nopyri dine. After 60 t O reaction mxture is
diluted with acetic acid ethyl ester, washed successively with 0.5 N

hydr ochl ori g(aa@iednm.fm&m&fbmgamswer sodiumsul fate, filtered, and
the solvent 1S evaporated under reduced pressure. The residue is

chr onat ogr apbefia0y 8 =Si hloGRE@PEWheteR! RLAATOME) R eXRdRIokytidearbbnyloRs REl =COM\single Dby
2:1). The tint28,24 psitin AN E adlig; Rbe DH)schleiondinClOfiopdsitieny]s f oam 45 Exanpl e 20:
FK 506- 33-gl ycolate [Fornula X: [err] = a group (c) wherein Rerr] = Ow,
[err] = [err] GH&®Gon (R[21gr FK=506Hn [0 m | of=adelonitrile] @r sdccessi@ly, repctad)| vithbO48] gi A
23, 24 posi t diwethylgRjiropyr]dine agd (1 31g; p-Rfyloxwtiiocarbgdlyl, chipridegéand thrombjtureris $@red Jor 1§ howrs ein]
o) To aroem qupis@wfeofhegwﬁ(?%mfﬁ ﬁ&tbﬁmt;g_#t@ﬂ withtaastic a¢ig pthyl egtereanth ucoessivaiydshes
aci d in 5 nvithgrtuipted aavaophiodiya picabprat » Bkh Aldrydisehiqrie japig) ang watpr dsipd pvep sagiipmy
of oxal yFo cH¥iRefilksedand cencantiied yndsy regycad prassuten Fheetitie gampqund isisoltep from the residue
brought "t o #dblight ¥aloyeioampy, resin kX golran srermatagtpphyopver siicaae) (elugntcacpticAcid; ¢iw! oie{ O e
i s concent r 8§ ‘hder reduced pressure. The residue is taken up in 5 m of

di chl or onet bane, and i il on | S d ropwi se at O[err] to a solution
of 600 Mﬁ%%@m%ga catalytic quantity of

4-di et hy] g naaWE ikli D6 oAl & widein A8 NSRS Rir BCES-6RL € drinal BE 58,4, kon
i's diluted Jlh @ bod @@%LEX ;°§'§§i§|§,.; RSUCHESI nHinV‘éﬁmﬁﬁiﬁ&c;t_ﬁso'%;N
hydrochl oric acid and water, the organic phase 1S dried over sodium

~ : : :
sul fate, filtergadpetgiy&m)e qRiicyadnes)icdBeimide S5k s R€ -EK SIBI84E6hd cdmSouhEStESIAHRpId 7
t M Up2d Nin 20 184162 and 8 @t 4dihéthylidnfinopyriRM6 e GuolbdsiVel( taker Up @ foofQerBeydture AGD AP BES
hydr of | uor i semnitrid 2d theSrhikitie Gflstkred fo2 B0 Minlied BSrodkh temperatuleCTHIGBARTIGH ixturb i€ iltored,
m xture is b fildte diluwid twith aced aoid iyl stet And sucteissidlydhéhed @it BN gtilaptiorie atid; laqueous
washed w t hsogiathubicer@oata Golation sand eliet rthen yiganing phiase & dripd adver Sodiumt suliate, filered; Cbon-
over sodi uneesirtddasnd, thef rebides ie thkemup ic Bhwbofbecetdnivde. under reduced pressure. The
title coppounth drder dbseit o theaotectingogroupr 0.8 gp-thlgenasulferisiad herohydratreis ragdddcand thpy
chr omat ogr aphiredieated & tefluxing dor 5 winutesatthe selutienxiareolgd off; diluited withi agetist daigl| othyk estar,) .
5 10 [err] washed to neutrality with water, the organic phase is dried over sodium sulfate and concentrated. From the
residue the title compound is obtained as a colourless foamy resin after column chromatography over
silicagel (eluant: acetic acid ethyl ester / methanol 20:3).

N\
30
Example 19: 24-tert-Butyldimethylisilyloxy-FR 520-33-[(tert-butyldimethylsilyloxy)-(S)-lactate]
[Formula X: Ry = a group (c) wherein Rz = OMe, R = RgRsCHCOO-(Rs = OtBDMS, Rs = Me, S-
configuration); R = OtBDMS, single bond in 23,24 position; Rs = Et; R+ = OH, single bond in 10,11
3 position] .
u To a solution of 450 mg 24-tert-butyldimethylsilyloxy-FR 520 and 120 mg teri-butyldimethylsilyloxy-

(S)-lactic acid in 10 ml of dichloromethane are added at room temperature 120 mg N-ethyl-N'-(3-
dimethylaminopropyl)carbodiimide hydrochloride and 23 mg dimethylaminopyridine. After 60 hours the

40 reaction mixturs is diluted with acetic acid ethyl ester, washed successively with 0.5 N hydrochloric acid
and then water, dried over sodium sulfate, filtered, and the solvent is evaporated under reduced pressure.
The residue is chromatographed over silicagel (eluant: n-hexane / acetic acid ethyl ester 2:1). The title
compound is obtained as a colourless foam.

45 Example 20: FK 506-33-glycolate

[Formula X: Ry = a group (c) wherein Rs = OMe, Rz = RgRsCHCOO- (Rg = OH, Ry = H); Rz = OH,
single bond in 23,24 position; Rs = allyl; R« = OH, single bond in 10,11 position]

50 To a solution of 300 mg tert-butyldimethylsilyloxymethylcarboxylic acid in 5 mi of dichloromethane are
added under stirring at 0° 0.67 ml of oxalyl chloride and one drop of dimethylformamide. The mixture is
brought to room temperature and is stirred for 1 hour. The reaction mixture is concentrated under reduced
pressure. The residue is taken up in 5 ml of dichloromethane and this solution is added dropwise at 0° to a
solution of 600 mg FK 506, 0.28 ml triethylamine and a catalytic quantity of 4-dimethylaminopyridine. After

65 18 hours stirring at 0 the solution is diluted with acetic acid ethyl ester, successively washed with 0.1 N
hydrochloric acid and water, the organic phase is dried over sodium sulfate, filiered and concentrated under
reduced pressure. The residue is taken up in 20 ml of acetonitrile, reacted with 0.5 ml of 40 % wi. aqueous
hydrofluoric acid and stirred for 20 minutes at room temperature. The mixture is diluted with acetic acid
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EP 0 427 680 Bl Exanpl e 43 24- Met hoxy-33-tert-butyidi nmethylsilyl oxy-FK506
[Formula X2 R err] = a group (c) wh §i4 %éf] = Ove, R7T = OBDM5; [err] =
Owve, single bond in 23,24 position;E% rrET =allyl; [err] = OH, single bond
in 10,11 position] 5 1 g 33-tert-butyldl nethylsilyloxy-FK 506 is dissol ved
iNto a m Xtearmpiefso a1 BaIMRNMyIBREIMMooRRIfloR-FREogTT  Of borotri fluoride
etherate previousTy cooled to O [err] to o[err]. ASolution of 20 mM of an
appr oxi mat gkgmdia i ROkU4 jroip @f witbrez RyTet Odd) &, | = aiBbdrat)IGRERLC Bl IBDMIS, single tt®iin
added dr opvas2e positios; U I+ allykTB Re0H, sihglé bdnkién 40c1h Ipesos)ol or ati on of the sol ution
which instially forns persists for as shortly as possible. The reaction
m xture i s | OAdélitign eti24,43tbis(tendutyidimethyisitytoy)FKED6 év 70 miLnt ecetmitrijeeis yeapted beQt to
wi t h sat ur & ewdthdguleh oxalys enffirideraridyatirestat @ te 8t fo A Minutes | The feastion miktuygis stirred tith @d
over sodi uriigerp phacetic goid) sthyt ester antisatured agesoyanmania soltinn, vy Prasiitate fousied dsstiicked
pressure. TPhethe phases e FprRaAiRg: 1he owBNIa PR isakpshed sypcgervplx ith fl i frydrechlsrionacidr aveh
t he resi Huéhﬁ"dYaFeb\ﬂ"?@°V@bf‘19Wﬁ‘_§9Fﬁt% Farednd sencentratad ppdegtadyced, prageute- Erpmijthepgidue
(el uant: ac fite é‘ﬂ“ﬂ g\"hywb?g‘ﬁéras/a Ff—"?‘l‘é??é{{%a}".y vpgin Jeflowing sejumiy; chypmategraphy guer o 3
( ua[ngrn- fxa e )

EP 0 427 edSHcass! / acetic acid ethyl ester 1:
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EP 0 427,680 Bl Exanpl e 45: 24-tert-Butyidi methyl silyl oxy-33-o0xo0-FR 520
[Formula X2 R = a group (c) Wnere*lp [4 H B1 Ove, Rlerr] = oxo; R2 =

QG BDMVS, single bond in 23,24 posit R ?i: ‘1 = Et; Rerr] = OH, single bond
in 10,11 position] 5 2 g 24-tert-butyidi rrethyllllyl oxy-FR 520 and 1 g

N- net hyl nor phol i n- N-oxi de are di ssolved in 100 nj of nethylene chloride,
reacted wwth 5 g nol ecul ar sieve (Ml sieb 4A) ans the mxture is stirred

for 15 mnutes at roomtenperatyre. Q.15 g tetra:EropyI anmoni um perrut henat e
is added and stirring is continded far 3 nore hogrs af room tenperature.
The m xgure is concentrated, thd resildue is taken up iln acetic acid |0
ethyl ester and the solution sudqcessiively Washedmvmth sat ur at ed aqueous
sodi um hydrogen sulfite solutiorn, satiurated aque'gus s¢di um chl ori de and
sat urat ed aqueous copper sulfatg sol ution, the oggani ¢ phase is dried over
sodium sul fate, filtered andgcorjicentriated under geducgd pressure. The title
conpoun? i s obtained fromth@® rgsi dug foll ow ng 50I umy chr omat ogr aphy over
silicagel (eluant: n-hexane acetjg aci d et hyl ester). 15 20 25 30 35 40
45 50 55 25 EP 0 427 680 %1 - 280 ®
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-1 L)
2 be
" 3|« 858 °
= ]
g- ot
. - =i >
> 8 T.. 3
W, w o ® M B
20 u S
w | Bs g
g _er ann g
g g~ G
=] Ps i
@ g
25 3. gm A
(7] ~ =3
-t a o 9
2 ESE 3
a 2
: ot o
— 3 g’.
= 8
=1 3
2 §§ ;
[-] ~ 8
2. “ N NN =
s d EEE &
. 5
Y, . 2
l E [} Y -
g | £E88 |
40 “o‘ ] [} :
[2) g [~ [J}
'2 o~ ‘5
= -t GG Q
g. '’ et a R
5 2 . e
4 9 B 2 ar
g RBeg;i 3% ¥
4 m [ o X A) ot vt
S| §E sy 7O
50 ﬁ -

55

22



5 [err] . EP 0 427 680 Bl Exanple 47: 24-Oxo-FK 506 [Formula X: Rerr] = a
group (c) wherein [err] = Owe, R7 3 : rds = 0XO, single bond in 23,24
pasitian; [err] = allyl; [err] = OﬂF@ﬁ%ﬁ@b@nd in 10,11 position] 5 3.6 g
24- oxo0-33-tert-butyidi nmethyl sl |yl oxy-FK506 (conmpound of Exanple 16b) is
di ssol ved aExdniifidas: 24Methaky-532ent-BitPdmethvidiiabi-ksosl 1O . of acetonitrile and
3 mM of 40 % wt. aqueous hydrofTuoric acid and the mxture is stirred at
room t enper gFoumula X:0R; 45a giol (cp Wherdii s I € M, B =TIKEDMSS R: S= @Mel siagle Woridhin 23,24
aceti c aci dpedtiony;IRs es dligk R we3H sitigle band &5 10, @bgition) t h sat ur at ed aqueous sodi um
bi carbonat e solution and then water, dried over 10 sodium sulfate,
filtered and donhd®ettbutyidimethylsilyloxeFi 8e6ds disselyediinte. a rMiktaretof 50 w! of giithlonamelthane and
obt ai ned as 084 mbpfdrofrifluctide etbargle pievipuslyfcasledatnion do &hrAcselutiancaf &pml of ap aprirdxineateli bn
of the resi ELFS'UEWQF d'§4°FP!BﬂljéT "‘?@Y'ﬂl&rﬂ"?’id&d%ﬂ‘%acﬁeq drorwisqyin sush g genrer thatr{he yallew
3:2). 15 20°°4‘°5at§0 ohthe splutipn vg@h inijially forms geysists fgryas shortly pg possible. The reaction mixture is
70 diluted with acetic acid ethyl ester, successively washed with saturated aqueous sodium hydrogen
carbonate solution and water, dried over sodium sulfate, filtered and the solvent is removed under reduced
pressure. The title compound is obtained as a colourless foamy resin from the residue following column
chromatographic purification over silicage! (eluant: acetic acid ethyl ester / n-hexane).
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cycl opentyl)-FR 520 [Formul a 1: R[err] = a group (d); R2 = BDM5, single
bond in 23,24 position; Rerr] = Etg = OH single 5 bond in 10.11
posi tison] [Process variant protecti on‘ﬁ%’ solution of 1.2

29- des- (4-hydr oxy- 3- net hyl cycl ohexyl )-29-(3-fornyl cycl opentyl)-FR 520 - 10
(conpound BfanipledspbateitButyidimbth@silyioxy-3Pokorre2oet hyl silyl chloride and 0.8 g
imdazole in 20 Ml of dry dinethylformamde 1Ts stirred for 15 hours at room
t enper at ur Foamih X: IRe reafroay (cpéttoteint R:0a @lMebRi wersl Rl NOIBPMISOGitetohd in@8,2Aposition

sol uti on aRd=d8dki T OHcsimplediohdin 1841 pasiionfhe or gani ¢ phase i s separat ed,
washed Wi th saturated aqueous sodi um chl oride solution, dried over sodium
sul fate, fil 2 dtedhutyidimrtbyiailyion:ER 5R9c0d 1 lgé‘ﬂmetbﬂnqzrpmu-mde & disdolved ie 100 ml
conmpound | ¥ 'B?ﬂ‘yéﬂ"ﬂé’ﬂ'°'1'q°oFPP$t?FbW'|“e§ igomelecylgr gievedMolsiely 4&)santl dkenpixiuessis rstifagll foo v ng
15 coI urm'“E‘g\ 'av%?5 & fofrprsepylammoninny pefiuthenaterja added and siing iisccoplinuet

(o]

et hyl est ef? at °° Fairg, fThg E't"EEFPe‘F goncentrgind, (“EP resjdue iptaken updn@petic Fid39
(d, J = yl e e o on s c wely fatusded aqyeoy S((dﬂlm Igyd:ogqr(puﬁ@ soppogo)
3.82 (dx d - ’ate jz ‘?ﬁlzs“ 6" ﬁﬂia@s“ tignthg opgagic jphase is
pr epar ed | °V d r:”: i %@%r@n"{%‘ g ag?'rl;% 's%g'ﬂ'PP 'ft@c? RRPUnd s
The corrpou od g, the | nvent| N posceSTOpR ’68Y°6§ Ket:\f pAgne Aipetic agidy

i ndi cat e for use as phar maceuticals. In particular they possess
antiinflammatory, and i nmunosuppressant and antiproliferative activity.
Antiinflammatory activity may e.g. be determined in the follow ng test

met hods: 1. Oxazolone allergic contact dermatitis in the nouse in vivo upon
tiopi cal application: the test nmethod is 25 as described in F.M Dietrich
and R kess, Int. Arch. Allergy 38 (1970) 246-259. The conpounds elicit in
this test an activity between about 15 % and about 68 % upon topi cal

adm ni stration at a concentration of about 0.01 % 2. DNFB allergy (sw ne):
the test nethod is as described in e.g. EP 315978. Topical application of a
1.2 % fornulation of the conpounds repeated twice results in fromabout 36
%to abBut 40 %inhibition of 30 the inflammtory reaction.

| mmunosuppressant and antiproliferative activity may e.g. be determned in
the following test nmethods: 1. Proliferative response of |ynphocytes to
allogen stinulation in the m xed |ynmphocyte reaction (MR) in vitro: T.

Meo, "The MR in the Muse"”, |munol ogical Methods, L. Lefkovits and B.
Pernis, Eds., Academ c Press, N. Y. (1979), 227-239. 35 The conpounds
elicit inthis test (Ierr]) suppression of m xed | ynphocytes at a dosage
of from about .

35
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< 0.0008 [err]/m to about 0.09 [err]/m . 2. Inhibition of the primary
hunor al i nmune response to sheep t sinvitro: the test nethod is
as described in RI. Mshell and Efévaéﬁﬁygﬁ, Sci ence 153 (1966) 1004-1006;
R1. Mshell and RW Dutton, J. Exp. Med. 125 (1967) 423-442. 40 The
conpounds are active in this test with an [err] of from about 0.0024
[err]/m to about 0.32 [err]/m;. 3. Inhibition of proliferation of human
keratinocytes: the test nethod{is asydescribed in e.g} EP 315978. The
conpounds are active in this tdst aticoncentrations of from about 1
[err]/ml to about 10 [err]/m rlesult]lng in an inhibitfjon of from about 30 %
to about 90 % The conpounds of|f the fnvention in free{form and where such
forns exist in pharmaceutically 45 afceptable salt fofymare therefore
indicated as antiinflammataty gnd as}i nmunosuppressan{ and an-
tiproliferative agents for @Wse lin the prevention and {reatment of

infl anffat ory conditions and“of |cagditions requiring i nosuppr essi on, such
as a) the prevention and tr@gatnerf@mof - resistance in|situations of organ

i
or tissue transplantation, &.g. gg'heart',g'ﬁigdney, |iver, bone marrow 50
and skin, - graft-versus-hogt di feasg, such as foll owing bone marrow
grafts, - autoi mune disea@@s uclke ab rhsqggtoid arthpitis, system c Lupus
eryt hemat osus, Hashi noto' s % hyrfoi di si mul't1ple sclero%is, Myast heni a
graves, diabetes type | andguvditis,|- cutameous nmani festations of
i mupol ogi cal | y-medi ated il$negdses; b5 _BF the treafnent of inflammatory
a@ hyperproliferative skindi geabes! suBh®®s psoriasys, atopical
dermatitis, contact dermatigis jJand flrther eczenat ous dermatiti ses,
seborrhoeic dermatitis, Uchen gl anusjy Penphi gus,gbul | pus Penphi goi d,
Epi dernol ysi s bull osa, urtigarija, anpi oedemas, vascul |tides, erythenas,
cut aneous eosi nophilias, Ludus ed?ghénatosus and®acne] and 32 EP O
427 680 B1 w o 222 o
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c) Al opecia areata. The conpounds nmay be adm nistered systemcally or
topically. For these indications th% aﬁwiﬂte dosage wi ll, of course,
vary dependi ng upon, for exanple, t g t, the node of adm nistration and
the nature and severity of the condition being treated. However, in 5
general , saglafpRCd7osdokoFKBobS are indicated to be obtained systemcally at
dai |l y dosages of fromabout 0.15 ng/kg to about 1.5 ng/kg ani mal body

wei ght. An jradhiuzat @d =dagloyp @Peikgsn RN =t0Mb, RA=JOR; REBATER, single béhdtil£3,245536i6onf ROM
about 0. 01 ralyicRad O siddoond)in 100Npashiognt | y admi ni stered, for exanple, in
.divided doses up to four tinmes a day or in retard form For topical use
sati sfactory B8&é3u4-exosi3derbbutyidimethyleliyibxy-Fik5es (coroprumd eft Exahple ek fis dissdiv@l dtoroom
concent r at i ompesaturg into 2 tixjugecof 4 1wk of aestonitriles and B mitof A% wiadaleous bydgpfludic acid Bnd the
ti mes dai | ymiximedsrpiired atyporn tapergtutsdortsl reindtasaThefreaction raixture lisdiluted with apetiosacigrathyl
creams. TheoSehisehad guccassiveln with pajuszied aayequn podm biepronate selitianjangythagrwpter, dried over
convent i dhafediug uliate, jfiffereshand; qopgentratedrinder fpduged presgure.othg|title compgund if optaiped a5ram
of tablets wwﬂggéﬁmz esiry foliqwing; cheomalographic purificationof theotesifiusr ovprosilicagel (elugaly acetig
creams. Phad i e A8t ti ons” conpri sing a conpound of the invention
in association wth at | east one 15 pharmaceutical acceptable carrier or
di | uent y be manufactured in conventional manner by mxing with a
pharmaceutically acceptable carrier or diluent. Unit dosage forns contain,
for exanple, from about 0.0025 ng to about 50 ng of active substance.
Topical admnistration is e.g. to the skin. A further formof topical

adpini stration is to the eye, for the treatment of inmune-nediated
conditiops of the eye, such as: auto-imune di seases, e.g. uveitis, 20
keratopl asty and chronic keratitis; allergic conditions, e.g. vernal
conjunctivitis; inflammatory conditions and corneal transplants, by the
topical adm nistration to the eye surface of a conpound of the invention in
a pharmaceutically acceptabl e ophthal mic vehicle. The ophthal mc vehicle is
such thae® the conpound is maintained in contact with the ocular surface for
a sufficient tinme period.to allow the conpound to penetrate the corneal and
internal regions of the eye, e.g. 25 the anterior chanber, posterior
chanber, vitreous body, aqueous hunor, vitreous hunor, cornea, -
irgs/ciliary, lens, choroid/retina and sclera. The pharmaceutically

accept abfe ophthal mc vehicle my be e.g. an ointnent, vegetable oil, or an
encapsul ating material. Whilst the antiinflammtory and | nmmunosuppr essant
and antiproliferative activity is the main activity of 30 the conmpounds of
the invention they al so possesses sone degree of activity in increasing
sensitivigty to, or in increasing the efficacy of, chenotherapeutic drug

t her apy.
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Thi;s activity may e.g. be determ ned according to the test nethods
described in EP 360760. The conpogﬁﬁs 2f EE invention are therefore

i.ndi cated for use in reversing ch 4 Fgﬁ tic drug resistance of varying
types, e.g. acquired or innate, or in increasing sensitivity to

adm ni stered drug therapy, 35 e.g. as a neans of reducing regul ar

chenot her apeuti ¢ dosage lievels, for exanple in the case of pnti- neoplastic
or cytostatic drug therapgy, ag a means of decreasing overal| drug toxicity
and, nore especially, as]la neans of reversing or reducing rgsistance,
i ncl udisng both i nherent gnd aCQU|red resi stance, to chenDthPrapy. Preferred
in the above indications]lare the foll ow ng conpounds of the|invention: 40
- 29-des- (4- hydroxy- 3- nethoxycyclohexyl) 29- (3-fornyl cycl opgntyl)-FR 520
(conpound of Exanple d42); and'- 33-epi - 33-chl oro- FR 520 (coppound of
Exanpl e 66a). 45 50 55 33 g Qains Aains for the foIIomnnP Contracting
States’™ AT, BE, CH, , DKSEA GB, IT, LI, LU NL, SE 1 A conpound of
formula | 5 either R%®rr] ...'I"..s. a,gga 28p oHf 4 ardHlaedls
[err] wherein Rlerr] & i o orr % |0"&Io 'bP'é?l'ﬂB"aﬂd err] s
hydr oxy or nethoxy; RR i s oxio and there is single bond |n 23,24
posi ti on; omlmmHyQNMeﬁ%dhﬁﬁ&@&ﬂgghégg 8888 I a
S|ngle %r a doubl e bopnd ijn 23,24 p05|t|on or absent and there is a double
bond in 23,24 r B = BRE
o 8 n | A8cusdes wuBA00uewed
W, L] ] ARMmMR RN MMReRMME
\ 2
20 “
g
= 1 B3
3 | X5 8644848888 4874a444%
25 g = :
E Lo L4 §N§N§N$N
s 88z igmg BEE8g
o ~N < - X~ g ~N Nuogsg
| N 2°°% é EEEE
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in free formor, where such forns exist, in salt form 35 3. A conpound
according to claim1l which is a cgépjﬁagfégo?' . a conpound of fornula I
wherein [err] is a group (b) wh is rrethoxy, [err] is
optionally protected hydroxy and there is a single bond in 23,24 position;
or absent and 40 there is a double bond in 23,24 position;
[err] is hydroxy and there is a single bond in 10,11 pogition; and [err]
is as defined in claim1; in.free formor, whgre such forms exist, in salt
form 45 4. A conpound according to cIarml'Wmch |§~a cénmpound [err]
i.e. a eonpound of formula I wherein [err] 5ga grg‘up (3), [err] IS
optionally protected hydroxy and there is a sipgle bond i 23,24 position;
or absent and there is a double bond in 23,24 positi &; 58 [err]
is hydroxy and there is a single bond in 10,];igoositigpn; and [err] is as
defined in claiml; in free formor, where such forng exr:gt insalt form
5. A cofipound of formula | according to clai ¥ wher 84 n Rg is a group (d);
[err] is hydroxy and there is a 55 Si nglenaond |(323 &4 position; [err]
is ethyl; and [err] is hydroxy and there is ar’si ngle,bond"r n 10,11
position; which is
29- des(4 hydr oxy- 3- met hoxycycl ohexyl) 29- ( 3- f'gp;;rryl cy e'EL:yI)-FR 520
(corrpouﬁd of Exanple 12). 35 EP 0 427 680B3™C L"‘M & 6. A conpound
of fornula I according to claim1 wherein [erglgis a rouﬂg‘a) wher ei n
[err] is chloro and [err] is nmethoxy; R2 is hycﬁoxy a;frd there is a single
b nd”’in 23,24 position; [err] is ethyl; and [eﬁr] |s‘hydr6 and there is a
l e gond in 10,11 position; which is 33- e%;}’SS ch ro- §/520 (conpound

of Exanpl e 66a). o
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A process for the preparation of a conpound according to claiml
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treating a correspondi ng conmpound Ib with an acid having a non-nucl eophilic
anion; and - when a resultant com rh% Bha?rmjl a | has a protected hydroxy
and/or a protected am no group, O ?i splitting off the protecting
group(s) to give a correspondi ng conpound of formula | 15 havi ng
one Or NMEEEmpiEP" 94:€CRtbriBiAyidnstheid iyioky-20-aB¢-(i Al orgls AEtHY R y6I6RSXPH-29-(fornfyl- @
conpound dykbibpettfIFFrEE¥g When [e€rT] 1S a group (a), a water nolecule nay be
simul tanéously split off and a compound of formula | is obtained wherein

[err] | [Borfulg 1: R4 P= (25groupS(dy] & i=NOEBDMS, sihghs bond in 2XP4 position; R =RA; Rs FSOH, single
unpr ot ectbeal inyidlt tpogitierdld t here is a single or double bond in 23,24 position;
and [err] Is absent and there is a double bond in 10,11 position (i.e. a
conmpound [Progess eariant pwpscioohal | y protecting an unprotected hydroxy and/ or
unprotected amino group in a resultant conpound of formula | as aglg) r| ate
to give a chriokligropdil Agg A9y WM"EPP“MWS"BW‘%‘WWM)'

nor e p?"ot(%tpe'ﬂ‘dh‘ifoﬁ'xﬂ?@ﬂe AR/ 89 fartbuiidimethyisiy ghiorige gs% o "hz‘bﬂ}‘r'ﬁbdﬂ{d

1 k) and st F‘F"ﬁgef §'ffﬁ%%|1ﬁdﬁvﬁgbrﬁgwﬁﬂpﬁgu &Pﬁ’nsn afor | “'W‘ betpoat LNd,

wher e Sudwd tion: Svr h W|th
ﬂ%Hréazc %ﬁxjﬁg sst a%nry rfe,smeg Iovgrlngr m

o o 'Ef‘%%? ﬁg@”*"ﬁ"’%@% R CIER
2428,

conrpound accor 'ngHEQI PXSPRP » §§§(c| @r 2[" quSgr rbtlv%% '95

ere such

forns exi st g SnpBHAERF Eidind % @E\QFB& PRiphred a)’ ummairﬁbfr ablcofdirigSto Srocess
p\g maceu;ra,l| dnPprote 10. A corrpound according to cl al m9 for use In the
par &t i ONTIY comnpBliak R GRUMIEHEtN $0RSERO Bhdrnh&Biobidal Ebiity) ¥y bré idicated for use as
phar Ma.C € LhhrfhatdulicaBC A @RitiaUMr @hog Pbdsbsl antiifflafhimaidSNind ishfhunoSuppfesaftSdnd faptiprdildftive
pr epar at isativitpf a pharmaceuti cal conposition conprising mxing a conpound 40
accordi ng t antilnflymroa@y adtivity| neey ogy. e detentinediin the daiowiny testavethottdner e such f orns
exi st, in phraadane atldrgiebdntactipoetitisib ithe recmbe infvive nponwapichl applichlian:rtiesciest metwad isy
accept @bl e ag despiibed irof. MdPibtiehrend R4 Bes8,OntoAyci8 Allergy 38 (1970) 246-259. The compounds elicit in
this test an activity between about 15 % and about 68 % upon topical administration at a concentration
of about 0.01 %.
2. DNFB allergy (swine): the test method is as described in e.g. EP 315978. Topical application of a 1.2
i % formulation of the compounds repeated twice results in from about 36 % to about 40 % inhibition of
— 30 the inflammatory reaction.
Immunosuppressant and antiproliferative activity may e.g. be determined in the following test methods:
1. Proliferative response of lymphocytes to allogen stimulation in the mixed lymphocyte reaction (MLR)
in vitro: T. Meo, "The MLR in the Mouse", Immunological Methods, L. Lefkovits and B. Pernis, Eds.,
Academic Press, N.Y. (1978), 227-239.
35 The compounds elicit in this test (ICso) suppression of mixed lymphocytes at a dosage of from about
< 0.0008 wg/mi to about 0.09 Lg/mi.
k__/ 2. Inhibition of the primary humoral immune response to sheep erythrocytes in viiro: the test method is
as described in R.. Mishell and R.W. Dutton, Science 153 (1966) 1004-1006; R.l. Mishell and R.W.
Dution, J. Exp. Med. 126 (1967) 423-442.
40 The compounds are active in this test with an ICso of from about 0.0024 g/mi to about 0.32 pg/ml.
3. Inhibition of profiferation of human keratinocytes: the test method is as described in e.g. EP 315978.
The compounds are active in this test at concentrations of from about 1 pg/mi to about 10 pg/mi
resulting in an inhibition of from about 30 % to about 90 %.
The compounds of the invention in free form and where such forms exist in pharmaceutically
45 acceptable salt form are therefore indicated as antiinflammatory and as immunosuppressant and an-
tiproliferative agents for use in the prevention and treatment of inflammatory conditions and of conditions
requiring immunosuppression, such as
a) the prevention and treatment of
- resistance in situations of organ or tissue transplantation, e.g. of heart, kidney, liver, bone marrow
50 and skin,
- graft-versus-host disease, such as following bone marrow grafts,
- autoimmune diseases such as rheumatoid arthritis, systemic Lupus erythematosus, Hashimoto's
thyroidis, multiple sclerosis, Myasthenia gravis, diabetes type | and uveitis,
- cutaneous manifestations of immunologically-mediated illnesses; .
55 b) the treatment of inflammatory and hyperproliferative skin diseases, such as psoriasis, atopical -
dermatitis, contact dermatitis and further eczematous dermatitises, seborrhoeic dermatitis, Lichen planus,
Pemphigus, bullous Pemphigoid, Epidermolysis bullosa, urticaria, angioedemas, vasculitides, erythemas,
cutaneous eosinophilias, Lupus erythematosus and acne; and
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EP 0 427 680 B1 Clains for the followng Contracting states: ES, GR 1. A
process for the preparation of a conpound of forrmula | [err] 35 wherein

either [err] is agroup (a) of fornmuia 40 wherein [err] is chioro, |
brono, iodo or azido and [err] i s hydroxy or nethoxy; [err] is oxo and
there is a single bond in 23,24 position; optionally. protected hydroxy and
there.is 55 . a single or a double bond in 23, 24 .position; or
absent and there is a double bond in 23,24 position; and [err]  i's hydroxy
and there is a single bond.in 1 0,11 position; or absent and . there .is a
doubl e bond in 10. 11 position; 38 EP 0 427 680 Bl or [err] - is a group
(b) or (d) of forrmula [err] 15 wherein [err] is as defined
above; R2 "is as defined:above; and co S e



R4. is . hydroxy and there is a single bond in 10,11 position; and [err]
Is nmethyl, ethyl, n-propyl or allyl; a - éf free formor, where such
forms exist, in salt form conprisi 'F\Fé 2? P B he preparation of a conpound
of fornmula | wherein [err] is a group (a) as defined in claiml, R2
and [err] & Ko agefined in claiml and 25 [err] is hydroxy
(1.e. a COMPOHdompounds' iy 1A Glifiibistdiad SystohiicaM dr &RANS €pi Meri zation the
hydr oxy gr OUPFdYhesé indichtidfs thblaprbgiitte dos¥de W, OF codrdd, dryi dapehding lupehS o0 BLHMPR, the
conpound haigétN@e WioBé of Kedirtration Ghd@ g natdreaRd [B6\BIitl iod the (colitiol being PeateddHdweder, iof
formul a ba geserdSsatifactbly eSS are Idlicated kFbelobieihéd Gyitbmihlly* at @aily dosagks of fiSm[ abbut]0.15
wher ei n R2 reghg th @bou} 1.8 meg/igsanithel bade cveigltoAre indicedezt daflyo dosegecin fthedarder Rhapma) isiirs the
hydr oxy or range frompbqut 91 g to dblne 100 mp.oaveniently edmiaisterediioy @xashplsf infdiyidad) tieges up to
wher ei n [ erfeyr times a day or injrdard fgm.oup (b) as defined in claim1l1, 40
[err] and [ erFdr topical use satistaelpry mesyits 1o obtainash withdepa! gdinigtration of a 1-3 ?"sc%‘fﬂfaé‘%y“f
(i.e. a ®Wormpiyaribstasye sevpralziimesfally. 6@r £ & p dimas Hg'vC%ﬁwalaﬁef indigated; aplgniea), foAmt &R
brom de i n '¢tiqes: gLV GBSt a base or _
The compounds of the invention may be administered by any conventional route, in particular enterally,
e.g. orally, e.g. in the form of tablets or capsules, or topically, e.g. in the form of lotions, gels or creams.
Pharmaceutical compositions comprising a compound of the invention in association with at least one
15 pharmaceutical acceptable carrier or diluent may be manufactured in conventional manner by mixing with a
pharmaceutically acceptable carrier or diluent. Unit dosage form§ contain, for example, from about 0.0025
mg to about 50 mg of active substance.
S Topical adminisiration is e.g. to the skin. A further form of topical administration is to the eye, for the
b‘ treatment of immune-mediated conditions of the eye, such as: auto-immune diseases, e.g. uveitis,
20 keratoplasty and chronic keratitis; allergic conditions, e.g. vernal conjunctivitis; inflammatory conditions and
corneal iransplants, by the topical administration to the eye surface of a compound of the invention in a
pharmaceutically acceptable ophthaimic vehicle. _
The ophthalmic vehicle is such that the compound is maintained in contact with the ocular surface for a
sufficient time period to allow the compound to penstrate the corneal and internal regions of the eye, e.g.
25 the anterior chamber, posterior chamber, vitreous body, aqueous humor, vitreous humor, cornea, iris/ciliary,
lens, choroid/retina and sclera.
The pharmaceutically acceptable ophthaimic vehicle may be e.g. an ointment, vegetable oil, or an
encapsulating material.
C Whilst the antiinflammatory and immunosuppressant and antiproliferative activity is the main activity of
— 30 the compounds of the invention they also possesses some degree of activity in increasing sensitivity to, or
in increasing the efficacy of, chemotherapeutic drug therapy. -
This activity may e.g. be determined according to the test methods described in EP 360760.
The compounds of the invention are therefore indicated for use in reversing chemotherapeutic drug
resistance of varying types, e.g. acquired or innate, or in increasing sensitivity to administered drug therapy,
35 e.g. as a means of reducing regular chemotherapeutic dosage levels, for example in the case of anti-
, neoplastic or cytostatic drug therapy, as a means of decreasing overall drug toxicity and, more especially,
W as a means of reversing or reducing resistance, including both inherent and acquired resistance, fo
chemotherapy.
Preferred in the above indications are the following compounds of the invention:
40 - 29-des-(4-hydroxy-3-methoxycycliohexyl)-29-(3-formylcyclopentyl)-FR 520 (compound of Example 12);
and
- 33-epi-33-~chloro-FR 520 (compound of Example 66a).
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treating a corresponding conmpound Ila with thiophosgeneL,T 4' ” H
resul tant product with an 45 ' Lc aside and fal Inmrwﬁm ml Q
resul tant unstable internedi ate ngpﬁgfgagéﬁup [err] in 33 pasition . a
conpound I Ib) to deconpose to a correspondi ng conpound 1b; c) for the
prepar at igimef a conpound of forrmula | wherein [err] is a group (d)
as def i naskaims fdtthd felidwin® Bontracting StateR2 A% BE, CR,/DE, DK, F¥; @BAs, ljaljmg8ei n claim 1
and [err] is hydroxy (i.e. a conmpound Ic), treating a correspondi ng
conpound 1l bAwbrhgouddof &enala havi ng a non- nucl eophi l i ¢ ani on; and 40 EP O
427 688 Bl when a resultant conpound of formula | has a protected hydroxy
and/or a protected am no group, optionally splitting off the protecting
group(s) to give a correspgndi ng npound of fornula | having one or nore
unpr ot ect ed hydroxy and/ ozse ¥ ected am ngg_group(s) (i.e. a conmpound I1),
5 whereby when [err\ is a groUp’(a), a water nol ecul e may be
simul t¥neously split off and a ¢ f formula | is obtained wherein

[err] is agroup (a) as defined in clai L LR i s unprotected hydroxy
and there is a sin r doybl @ bond in 2sT2#myposition; and [err] is
absent and there ifs a 0 ond in 10,11 posiXion 10 (i.e. a
conpoupd 11); or opt i prot ectilyg an unp @t ed hydroxy and/or
unprot ected am no\group/in avyesultant conpound formula | as appropriate

to give a correspo giconpéhnd of formula I hqx]ng one or nore protected
hydr oxy and/or protected amno groups(s) (i.e. & npo&%d | k); and
i/ free formand; where such

preparation of the conpound of formula | whereipj[err] is a group

H3C
25
Cﬂs
n. * L N ) .cns
O e H,CO
0_033
35
__ wherein
\_/ sither
Ry is a group (a) of formula
40
4 (a)
50
wherein
Rs is chloro, bromo, iodo or azido and
Rs is hydroxy or methoxy;
Rz is oxo and there is a single bond in 23,24 position; optionally protected hydroxy and there is
85 a single or a double bond in 23,24 position; or absent and there is a double bond in 23,24
position; and

R. is hydroxy and there is a single bond in 10,11 position; or absent and there is a double bond
in 10,11 position;
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(d).; R2.s hydroxy and there is a single bond in 23,24 posg I 1' ' "“H
ethyl; and R4 is hydroxy and there | ' bond in :La ﬁ%lm“ﬂ
whi ch js 29-des-(4-hydroxy- 3-net hox%@?%h@géﬁ)-w-(&formc Mos  x
cycl opentyl )-FR 520 (conpound of Exanple 12). 3. A process according to
claim1 for tlhe preparation of the conpound of fornmula | wherein [err] is a
group (a) wheregn [galgloup ) Myt Rmaund [err] is nethoxy, R2 is hydroxy and
there is a single bong in 23,24 position; [err] is ethyl; and [err] is
hydroxy and there is a gjcngl e gond in 10,11 position; which is

33-epi-38-chloro- 25 FR 920 (conmpound of Exanple 66a). 4. A process for
the preparation of a pharmacedgrcal conposition conprisi \XI a
conmpound of forrmula | asg deffned iN claim1l in free form or, ere such
forms exist, in pharmacéstital |y agcept®abl e salt #8rm (d

pharmaceutically accept agl'e or diluent. 30 35 4Q 45 %0 o5 41
Pat ent an¥pri hche Pat ent anspr Uche-
DE, DK, FR, GB, IT, Li, LU N_Lg SE\L.
O~~~~~ R20 0 0 BC 3 25 OHC R

O 33 H. H C

15 wherein

is as defined above;

is as defined above; and

is hydroxy and there is a single bond in 10,11 position; and
is methyl, ethyl, n-propyl or allyl;

20 in free form or, where such forms exist, in salt form.

PIEIF

2. A compound according to claim 1 which is a compound Ip,,
i.e. a compound of formula | wherein
is a group (a) wherein Rs is methoxy and

5
o,
PED

is chioro or bromo and .
Ry is hydroxy and there is a single bond in 10,11 position
or
- Rs is azido and
— 80 Rs is hydroxy and there is a single bond in 10,11 position or absent and there is a double bond
in 10,11 position;
Rz is optionally protected hydroxy and there is a single or a double bond in 23,24 position; and
Rs is as defined in claim 1;
in free form or, where such forms exist, in salt form.
85 .
3. A compound according to claim 1 which is a compound Ips,
b i.e. a compound of formula | wherein
Ry is a group (b) wherein Rs is methoxy,
Rz is optionally protected hydroxy and there is a single bond in 23,24 position; or absent and
40 there is a double bond in 23,24 position;
R is hydroxy and there is a single bond in 10,11 position; and
Rs  is as defined in claim 1;
in free form or, where such forms exist, in salt form.

45 4. A compound according to claim 1 which is a compound Ips,
i.e. a compound of formula | wherein
Ry is a group (d),
Rz is optionally protected hydroxy and there is a single bond in 23,24 position; or absent and
there is a double bond in 23,24 position;
50 R is hydroxy and there is a single bond in 10,11 position; and
Ra is as defined in claim 1;
in free form or, where such forms exist, in salt form.

5. A compound of formula 1 according to claim 1 wherein R, is a group (d); Rz is hydroxy and thete is a
65 single bond in 23,24 position; Rs is ethyl; and Rs; is hydroxy and there is a single bond in 10,11
position; which is 29-des(4-hydroxy-3-methoxycyclohexyl)-29-(3-formylcyclopentyl)-FR 520 (compound

of Example 12).
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¥

30 . . \B/ 3 OCR3 35 K> wori n ent weder
(s) ter Forrel 40 oo i

. .45 ~, ~ R6 )s

(a) B \ 50 ist, worin Rs Chlor, Brom | od oder ein A2|dorest |st und
RS ein Ilgydk ea%num forMid NRXHIRSHo ciafit 1 whbiein REk gfaP (e Wherdi®Rs i lorb Bnd R is
Posi tion 23, methoxi FRQs drbky ldthenélid AGinge hondah 23, BSRSHRANRIE SthylSend @5 mlirdtyaihd 55
Hydr oxyr est thérb istasthgielboiDia ith,1 Obsilich; whidh i€ 83épi-B3-chiosIR 5200@mpbid pEblinpld 66y
i st; odor nicht vorhanden ist und in Position 23, 24 el ne Doppel bi ndung

I st; unsl R4 A pecass idythe preparation of asdompowtid accolding kot dlabm 1 £Qmprisifig ei ne

Ei nf achbi ndung) fosthe pegayatiom pichdompaunth efiforewlail whereimd i n Posi tion 10, 11 ei ne

Doppel bi ndung | & ; 42 s &Bro@p @P3s BWGd Biclaim 1, * cliM

1 oder Ri ei n&e @ﬂlﬁype Frirys defined inedemdeand For mel NC- 0. B 5 R6<

(b) fnd is hydroxy (i.e. a compound la), d) 10 B

OBC 10 replacing under simultaneous epimerization the hydroxy group by chlorine, bromine, iodine or azido
in a corresponding compound having unprotected hydroxy in 33 position (i.e. a compound lia, of
formula fia

15

A
N\
20
25
(N2
I1a
35
40
45
50 wherein Rz and Rs are as defined in claim 1 under formula | and Rg is hydroxy or methoxy);
b) for the preparation of a compound of formula | wherein
Ry is a group (b) as defined in claim 1,
Rz and Rs are as defined in claim 1 and
Re is hydroxy
55 {i.e. a compound Ib),

treating a corresponding compound lla with cyanogen bromide in the presence of a base or
treating a corresponding compound lla with thiophosgene, reacting the resultant product with an
inorganic aside and allowing the resuitant unstable intermediate having a group
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15. , ist, worin Rs wie oben definiert ist;

definiert ist; und R4 ei n Hydr oxy t d eine E| nf a m[l mil l;H, m
Position 10, 11 ist; und Rs ein ,\EE?MZJI%&(EE , n-Propyl B@ l l
|st; in freler Form oder, wenn diese Forrren eX|st|eren i'n Sal zform 20 2.
Ver bi ndung nach Anspruch 1, die eine Verbindung Ipi ist, d.h. eine

Ver bi ndung der Fornel 1, vvorlan sMe—Niy_ﬂEe—oﬁ-)—ist, worin Rs ein

Met hoxyrest ist und entweder Rs chl o} oder Bromist und R4 ein

Hydr oxyrest ist und in Position 10, 11Nerme~# nfachbi ndung i st oder 25

Rs ei nsAzi dorest ist und Re ein Hydroxyrest ist und in Position 10,11
sl ne Ei nf achbi nid 88 gositisd (i.e.cachempounhiib) tocfebampdento iasorragpmdingicdipourdiion 10, 11

ei ne Doppel bi nde)ruy thegrgpai@dn of @ campgayebiormuse lathbreingeschUt zt er Hydr oxyrest i st
und in Position 2, 24 el ise giiunidehdefipgtidn cliyppel bi ndung i st; und 30

Rs wein Ansprﬁa@hdﬁa defre g+ defiped in glaim franfly ¢| er For m oder, wenn di ese
Fornmen e%istieref* in Sal B¥®Y 3. Verbi ndung nach Anspruch 1, die eine

Ver bi ndung | p3 §&{ comppunddehne Ver bi ndung der F ormel 1, R . elne
Gruppe (b) ISt udpee Rﬁ%ﬁﬁmwﬂﬁ e i i '605%‘&9?0!;’;; aé‘d grom
e g, Pog. ULt ey gro,é‘?’f%amc%%m‘%’i@ Cpghrp B
Doppel bi f“fdung i st av"g? %"e °rm xyré an o ecIj"os 90} !LO 11 ei ne

Ei nf achbi ndung i S en R1 () %‘Eﬁuﬁ‘gﬂwm §r1t1 or mb%&ts"ﬂtﬁeneods ﬁlrf]fgi[ng aec

For der, wenn |
p/ﬁch 1, die cqufﬁg iVehi fﬁ?‘nﬁéeiwgé nlcgm 1d. h. eine Verbindung der For mel 1,
N Rlzp eine @UPPRgurlprhectsd hydrdd and Biérd isGAGRIBONENbR bt 9 858 Hdbi#dnEind
Hydr oxyrest ist und iigad3emiahd Béte 83 dodile BinB e fojiMpagadki ndung i st; oder nicht
vor handen i st undié. B chapainday or3, 24 ei ne Doppel bi ndung !st; 45 R4
ei n Hydr oxyr est - iaptionallydprbtactifg sih tunprotedié hﬂdtoxgiandorEhnpfombbianMngodpsm; a wasditafls
wi e in Anspruch ZXoapdund bEformulad tas appropriate to give a corresponding compound of formula | having one
25 _ or more protected hydroxy and/or protected amino groups(s) (i.e. a compound Ik);
and recovering the resultant compound of formula | in free form and, where such forms exist, in sait
form.

; 8. A pharmaceutical composition comprising a compound according to any one of claims 1 to 6 in free
— 30 form or, where such forms exist, in pharmaceutically acceptable salt form, together with a pharmaceuti-
cally acceptable carrier or diluent.

9. A compound according to any one of claims 1 to 6 in free form or, where such forms exist, in
pharmaceutically acceptable salt form, for use as a pharmaceutical.

. 10. A compound according to claim 9 for use in the preparation of a pharmaceutical composition by mixing
\_/ with a pharmaceutically acceptable carrier or diluent.

11. A process for the preparation of a pharmaceutical composition comprising mixing a compound
40 according to any one of claims 1 to 6 in free form or, where such forms exist, in pharmaceutically
acceptable salt form, with a pharmacsutically acceptable carrier or diluent.
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in freier Formoder, wenn diese Fornen existieren, in Sal Z -
Ver bi ndiing der Forrrel I nach Anspruch 1, in R esine GruHM]}J HHII"FHZ!II'
ac

ein Hydroxyrest ist und In so EB R4%7i 3, 24 eine Einf

Rs ein Et hyI rest Ist; und R4 ein Hydroxyrest ist und in Position 10 11
ei ne Einf n i st i tates : ES, G

29- des- (4- egodoainﬁo%g?/ﬁngﬁexysl) 29 (3-fornyl cycl o-pentyl)- FR 520

(Verbi ndu Vg&eg%ﬁpéﬁgpaﬂa@ndfgtcom&und\/mg%unglung der Fornel | nach Anspruch

1, morin S1 ne uppe ( Ist, worin Rs Chlor ist und Re ein 55
thhoxx;est ist; R2 ein FWdroxyrest ist und In Position 23, 24 eine

Ei nf achbi ndung ist; Ra ein hyl resf. i st; und R4 ein Hydroxyrest ist und in
Position 10, 11 eine Ei nfachb{ndung i3st; die 33-epi-33-Chlor-FR 520
(Ver bi ndung von Bei spi el 66&p ¥ 43 EP (FBp7 680 Bl Ji
111aottere ror11a1r o 11 1111 Vbrfahren zur Herstellung el ner

Ver bi ndang nach Anspruch 1, unfassent; ur Herstellung ei ner Verbindung
der Formel 1, worin Rl ei'ne G uppe\ga) 2swi e in Anspruch 1
definiert, ist, R u wge jh Anspruch® iniert sind und 6

R4 ei n Hydroxyresg st /(d. h. eipe® Verbin | a), daS man unter

e Hydr oxyyruppe du chOChI or, Brom | od oder

it el nemungeschUt zt en
jJung gl a der Fornel Ila

gl ei chzei tiger Epi
el nen A%idorest in &
Hydr oxyrest in Positi

10;‘H,9. a 33 15 *20 % 23 @
W,
20
25 Cﬂs
'
OCH
85
_ wherein
W, either _
Ri is a group (a) of formula
40
a
. (a)
50
wherein
Rs is chloro, bromo, iodo or azido and
Rs  is hydroxy or methoxy;
R is oxo and there is a single bond in 23,24 position; optionally protected hydroxy and there is
55 a single or a double bond in 23,24 position; or absent and there is a double bond in 23,24
position; and

R: is hydroxy and there is a single bond in 10,11 position; or absent and there is a double bond
in 10,11 position;
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25 . 000

?_nOAngpfugﬁ 1 fO Fornel BI def i ni er%étg w&? SFIr?sH\;\g;Icla! Milﬁj\wmn
' M ,

Met hoxyrest ist); b) zur Herstellung el ner Verbindung der

50 Rbr eine Guppe (b), wie in Anspruch 1 definiert, ist,
R2 und Rs W g, N &8 gRGp® orkd)@Ploinaer t sind und R4 ein

Hydr oxyrest ist (d.h. eine Verbindung |b), daB man ei ne ent sprechende
Verbindung Ila mt Brontyan in Gegenwart el ner Base behandelt oder 55

ei ne entsprechende Ver b 'Cﬂmg Hlant Thi ophosgen versetzt, das entstehende
Produkt mt ei nem anorganl schep—-Avi d unmset zt und das en ndegi nstabi | e
ZwW schenprodukt mt einer G f)’pe N EP O 427 680 B1

Frerr tetd liji i R (| H (b) I N and S{5 in )siti@) 33
(d.h. eine Verbindung || ' der entsprechenden Vgrbin glb
zersetzeW |dBt; c) zur Hérste y ei ner Verbindung der , worin R
eine Gruppe (d), wie in Anspruch I\definiert. ist, R2 d Ra wein
Anspruch 1 definiert sind und BO - R4 ogcei N Hydroxyrest ist
15 wherein
Rs  is as defined above;
Rz is as defined above; and
v R is hydroxy and there is a single bond in 10,11 position; and
\/ .Rs is methyl, ethyl, n-propyl or allyl;
20 in free form or, where such forms exist, in salt form,
comprising
a) for the preparation of a compound of formula | wherein
Ry is a group (a) as dsfined in claim 1,
R; and R3  are as defined in claim 1 and
25 Rs is hydroxy (i.e. a compound la),
replacing under simultaneous epimerization the hydroxy group by chlorine, bromine, iodine or azido
in a corresponding compound having unprotected hydroxy in 33 position (i.e. 2 compound la, of
formula lla
N\, %0
35
-/
40
45

50
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(d.h. eine Verbindung Ic), daB man ei ne entsprechende Verbindung |b mt

ei ner Saure mt einem nicht-nukl eophil LON verset zt, 1

ent st ehende Ver bi ndung der For nel Pp&"%g“g@?ghcx zte waer“lmﬂm'mmln“
geschU zte 15 Am nogr uppe hat, gogebenenfallsidi e Sehutzgruppeén)
abspal tet, was el ne entsprechende Verbin- dung der Fornol | erglbt mt

ei ner odor nehreren gyngesechUt zt en Hydroxy- und/ oder ungeschUtz- ten

Am nogruppen (d.h. einé.ferbindung 1j), wobei dann, wenn Rl eine Guppe (a)
ist, gleichzeitig ein W xol ekUl abgespal ten werden 20 kann und
ei ne Vesbi ndung deg Foy grhalten wird, worin Rl eine Guppe (a), we
in Anspruch 1 defiTéert R2 ei n ungeschUt zt er Hydroxyrest ist und in
Position 23, 24 eing Ei Na oder Doppel bi ndung ist; und Rs ni cht

vor handen i st und in Positj-oN CH.ei ne Doppel bi ndung ist 25

(d.h. esne Verbindung |i)g oQo& g
und/ ode® ungeschftzte Am nogruppe Nn el ner ent $te- henden Ver bi ndung der
Formel | schUtzt, was ei ne entsprecherde~¥arbi ndung der Formel | ergibt mt
gi ner oder nehreren geschUtzten Hylroxy- uny geschUt zt en Ami nogr uppen
(d. h. eine Verbindun 0 und die e ende Ver bi ndung der For nel
i n‘frJ er Form un in Salzformgewi nnt. a
Phar mazout i sche Zusgnmense\s unf asselgd ei ne Ve @dung nach ei nem der
AnsprUche 1 bis 6 i odor, wenn di ese Pornmen existieren, in
Form des pharmazeuti nehntfaren Sal zes ss zusa n mt einem

ph rffazeuti sch annehmbar e Trager oder Verdonnungstiftet .®s9. Verbirglung

nacti ei gem der AnsprUche 1Yis 6 in freler Formodef, wenn di ese Fornen

exi stieren, in Form des Bha zeuti§§h annehnbar en/Sal zes zur Vervendung
al s Pharmazeuti kum 40 10. Verbishdung nach Anspru 9 zur Verwendung zur
Herstel l ung ei ner pharmazeuti schen Zusammenset- zypg, indemsie mt einem
phar mazeuti sch annehnt¥g€en Trifger odor Verdannunggmittel verm scht wird.
11. Ver#sahren zur Hergf¢e LO@f pharmazeuti scljg¢n Zusanmenset zung,

unf assend, daB man ei ne AR \®erbi ndun i es. Anspriche 1 bis 6
in freler Form odor, wegin di esg¢ Fornon existieren, 3

N H..

OCH,

35

\_/ wherein Rz and Rs are as defined above under formula | and Rgs is hydroxy or methoxy);
b) for the preparation of a compound of formula ! wherein
R1 is a group (b) as defined in claim 1,
40 Rz and Rs are as defined in claim 1 and
Rs is hydroxy
(i.-e. a compound ib),
treating a corresponding compound fla with cyanogen bromide in the presence of a base or
treating a corresponding compound Ha with thiophosgene, reacting the resultant product with an

45 inorganic aside and allowing the resultant unstable intermediate having a group
I
50 N—5

in 33 position (i.e. a compoupd IIb) to decompose to a corresponding compound Ib;
c) for the preparation of a compound of formula | wherein

Ry is a group (d) as defined in claim 1,
55 R: and Rs are as defined in claim 1 and
Rs is hydroxy

(i.e. a compound Ic), .
trealing a corresponding compound Ib with an acid having a non-nucleophilic anion; and

40



Form des, phar mazeuti sch annehmbar en Sal zes nit ei nem phar mazeutlsch

gggeglnbaren Trager odor VerdI I nnungi?otlzellq#aam sch'ltI |532t gm ﬂﬂ“} llﬂ“ﬂ) mzmlll

f ol gende Vertragsst aaten ES und 6R 1. Verfahren zur Herstelldng eih

Ver bi ndung der Fogpgl résulgif’ compound of ot 1 Red dbrotected hydroxy and/or a &Jt&@te%Gmmo group,
on é splitting off the protelzt?h“g‘“‘g? (s) to give a correspond 305np39nd of formula |
m?grﬁ

0 fhore unprote d : unprotected amino group(s)

CR3 30 (|e a compo@sdt IfCR3 35 worin entweder Rl ei ne Guppe (a)
der Forna 40 whereby when R is a group (a), a water mdleculeamay be simultansously split off and a
(a) 50 conip8iind ofoimula | is obtained wherein

R1 is a group (a) as defined in claim 1,
Rz is unprotected hydroxy and there is a single or double bond in 23,24 position; and
Ry is absent and there is a double bond in 10,11 position
70 (i.e. a compound H); or
- optionally protecting an unprotected hydroxy and/or unprotected amino group in a resultant
compound of formula | as appropriate to give a corresponding compound of formula | having one
or more protected hydroxy and/or protected amino groups(s) (i.e. 2 compound Ik);
and recovering the resultant compound of formula | in free form and, where such forms exist, in salt
15 form.

2. A process according to claim 1 for the preparation of the compound of formula | wherein Rs is a group

b (d); Rz is hydroxy and there is a single bond in 23,24 position; Rs is sthyl; and R is hydroxy and there

K/ is a single bond in 10,11 position; which is 29-des-(4-hydroxy-3-methoxycyclohexyl)-29-(3-formyl-
20 cyclopentyl)-FR 520 (compound of Example 12).

3. A process according fo claim 1 for the preparation of the compound of formula | wherein Ry is a group
(a) wherein Rs is chloro and Rs is methoxy; Rz is hydroxy and there is a single bond in 23,24 position;
Rs is ethyl; and R4 is hydroxy and there is a single bond in 10,11 position; which is 33-epi-33-chloro-
26 FR 520 (compound of Example 66a).

4. A process for the preparation of a pharmaceutical composition comprising mixing a compound of
formula 1 as defined in claim 1 in free form or, where such forms exist, in pharmaceutically acceptable

salt form, with a pharmaceutically acceptable carrier or diluent.
(Y 30 .
85
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40
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50
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Rs. Chl,or, Brom |od oder ein Azidorest ist und Rr

ein dr oxy- oder
Met hoxyrest ist; R2 ein Oxorest js in Position H }EUH HE" IJU o
Ei nfachbi ndung i st; ein gegebenenf Iéééj’ng%&é}'atzter Hyd ww A ln II |i n
Position 23, 24 eine Einfach- oder Doppel bi ncdung ist; oder nicht 55
vor handenpishtahlpichd POsi tion 23, 24 eine Doppel bindung ist; und R4 ein
Hy dr oxyr e phtehtahspritie it 16lgévide! veRragSstaatdn SAT) BE,EH) DEOHIQ FA.CGE) I, LS LU, NedisE ni cht
vor handen ist und in Position 10, 11 ei ne Doppel bi ndung ist; oder 46 * C
L M S1F \Rlbindu®) deréameippe (b) odor (d) der Formel NGO - abTC EM
(b) 5 und (d) 10
H ORC 17 ist,_wrin Rs wie oben definiert ist; R2 W e oben
definiert ist; und R4 ek Hydrcmgr est ist und el ne Ei nfachbi ndung in
Position 10, 11 Ist; und ih Met hyl -, Ehhyl -, n-Propyl- oder Allylrest
ist; in frelor Form oder, ese Forman ekXistieren, in Salzform

unf asséhd, daB man 20 a) z <€l 1 ung el ner Verbi ndung der For nel
I, worin R1L el ne Gruppg-'(a), Wi e\in Anspruch 1 definiert, ist, R2
und R3 wie in Anspruch 1 definiert sind? 2R4 ei n Hydr oxyrest
ist (d.h. eine Verpr g |&),/25 JdaB-maN unter gleichzeitiger

Epi meri1si erung di
Azi dor €8t in eln
Hydr oxyrest in Po§jti onN 33

pe durchgChl or, Br

pod oder einen
den Verbi fidung nit

| nem ungeschl t zt en

S
(\ I

20

BSC
25
CB,

b n *e

%0 H,CO

oca,
35
k_/ worin entweder
Ry eine Gruppe (a) der Formel
40
R
4 (a)

50
ist, worin
Chlor, Brom, lod oder ein Azidorest ist und
oin Hydroxy- oder Methoxyrest ist;
ein Oxorest ist und in Position 23, 24 eine Einfachbindung ist; ein gegebenenfalls geschitzter
55 Hydroxyrest ist und in Position 23, 24 eine Einfach- oder Doppelbindung ist; oder nicht
vorhanden ist und in Position 23, 24 eine Doppelbindung ist; und
R ein Hydroxyrest ist und in Position 10, 11 eine Einfachbindung ist; oder nicht vorhanden ist
und in Position 10, 11 eine Doppelbindung ist;

PP

42



ersetzt .,(d.h. eine Verbindung Ila der Fornel Ila 30 35 40455 47
L1 * C

e el

- L

2 oder 021, .R3 la 20 0 0 B3C 25
B: OgH emeemppe b)ode,%a,#@,?m@o 03 3 worin R2 und Rs V\4 e oben
fir Formel | definiert sind und ei n Hydroxy- oder Methoxyrest ist); b)
zur Herstellung einer “¥§6p| ngung der Formel |, worin
5 . B
- d
(b) und CH
10
0BC

15 ist, worin Rg wie oben definiert ist;
Rz wie oben definiert ist; und
R ein Hydroxyrest ist und eine Einfachbindung in Position 10, 11 ist; und
o Rs ein Methyl~, Ethyl-, n-Propyl- oder Allyirest ist;
b- in freier Form oder, wenn diese Formen existieren, in Salzform.
20 :
2. Verbindung nach Anspruch 1, die eine Verbindung Ip, ist, d.h. eine Verbindung der Formel 1, worin
R eine Gruppe (a) ist, worin Rs ein Methoxyrest ist und entweder
Chlor oder Brom istund
ein Hydroxyrest ist und in Position 10, 11 eine Einfachbindung ist oder
oin Azidorest ist und
ein Hydroxyrest ist und in Position 10, 11 eine Einfachbindung ist, oder nicht vorhanden ist
und in Position 10, 11 eine Doppelbindung ist;
ein gegebenenfalls geschitzter Hydroxyrest ist und in Position 23, 24 eine Einfach- oder
. Doppelbindung ist; und
— 30 Rs wie in Anspruch 1 definiert ist;
in freier Form oder, wenn diese Formen existieren, in Salizform.

25

e IPPP

3. Verbindung nach Anspruch 1, die eine Verbindung Ips ist, d.h. eine Verbindung der Formel , worin
' Ri eine Gruppe (b) ist, worin Rs ein Methoxyrest ist,

85 Rz ein gegebenenfalls geschlitzter Hydroxyrest ist und in Position 23, 24 eine Einfachbindung
. ist; oder nicht vorhanden ist und in Position 23, 24 sine Doppelbindung ist;
_ \/ Ry ein Hydroxyrest ist und in Position 10, 11 eine Einfachbindung ist; und

Rs;  wie in Anspruch 1 definiert ist;
in freier Form oder, wenn diese Formen existieren, in Salzform.
40
4. Verbindung nach Anspruch 1, die eine Verbindung ips ist, d.h. eine Verbindung der Formel I, worin
Ry eine Gruppe (d) ist,
Rz ein gegebenenfalls geschitzter Hydroxyrest ist und in Position 23, 24 eine Einfachbindung
ist; oder nicht vorhanden ist und in Position 23, 24 eine Doppelibindung ist;
45 Ry ein Hydroxyrest ist und in Position 10, 11 eine Einfachbindung ist; und
Rs wie in Anspruch 1 definiert ist;
in freier Form oder, wenn diese Formen existieren, in Salzform.

5. Verbindung der Formel 1 nach Anspruch 1, worin Ry eine Gruppe (d) ist; Rz ein Hydroxytest ist und in
80 Position 23, 24 eine Einfachbindung ist; Rs ein Ethylrest ist; und R: ein Hydroxyrest ist und in Position
10, 11 eine Einfachbindung ist; die 29-des-(4-Hydroxy-3-methoxycyclohexyl)-29-(3-formylcyclo-pentyl)-

FR 520 (Verbindung von Beispiel 12) ist.

6. Verbindung der Formel | nach Anspruch 1, worin Ry eine Gruppe (a) ist, worin Rs Chlor ist und Rs ein
65 Meothoxyrest ist; Rz ein Hydroxyrest ist und in Position 23, 24 eine Einfachbindung ist; Rz ein Ethylrest
ist; und Rs ein Hydroxyrest ist und in Position 10, 11 eine Einfachbindung ist; die 33-epi-33-Chlor-FR

520 (Verbindung von Beispiel 66a) ist.



——

R . eine Gruppe (b), we in Anspruch 1 definiert, ist, 4-0 -

R2 und Rs wie in Anspruch 1 defigier ' und R4 _ L UM

Hydr oxyrest ist (d.h. eine Verbi ndgkgﬁwgéB man esne gen ,umc el",um”“m
Verbindung Ila mt Brontyan in Gegenwart einer Base behandelt odér &ind *

ent spr echeNdgondhieR b HdiBiidnb 3inéF VerbhBirPRGSASHua! Sfthssbng, das ent st ehende

Produkt mt ei#)einHbstelung sineVirtirdiany def P@melAdofin UNBEt zt und das ent st ehende
i nstabil e Zw schgnpr odukéing'Briuppdi @eWie farAgweEh 3 Qefiniert, ist,

N S | RlasR{ | Owie F3Ansptudh. 1 defimiet sifairdad ndung | i b) sich zu der

ent spreehenden \Rer bi ndunejn Hpdragrestedtzen | 1Bt; c) zur Herstellung el ner

Ver bi ndung der(dhosineMerbindungda)i N Ri eine G uppe (d), we in Anspruch
1 definiert, idaB maginter gleichzeitigoREpimerisiefag dieklydroxygruppesqurahdthiod, Bued, ilovi agiett eiseinn d
und R4 Azidoiept ipigidercontizprechenden (Verbiridung miti einsm\ungeschiititendiytioxyrestintBosition 38i ne
ent sprechende aRsiah(ddeleipg)Varindyng ladepEamdile ure it ei nem ni cht - nukl eophi | en
Ani on 48 EP 0 427 680 B131 111111 HE1122112 Tiii .11

[T * c L M Soersptzt, und - wenn ei ne entstehende Verbi ndung der
Fornmel | eine geschUt Ztg droxy- und/ oder geschltzte Am nogruppe hat,
gegebenenfal | s di e Schyft ppe(n) abspaltet, was eine entsprechende

Ver bi n-15dung der Forng oy bt mit einer oder nehreren ungeschUt zt en
Hydr oxy- und/ oder“einge 5 ten Am nogruppen (d.h. elne

Ver bi ndung 1)), ei ) enn Ft esne Gruppe (a) ist, gleichzeitig ein
Wasser nol ekU abgespal t en_ ey ¥9 und esne Ver bi ndung der Fornel |
erhaften wird, worin Rl g ejgle=ifppe (a), Wiggin Anspruch 1 definiert,

i st 10z R2 ei n ungeschUyzter Hydroxyrest ist und in Position 23,

Ila

worin Rz und Rs wie in Anspruch 1 flir Formel | definiert sind und R¢ ein Hydroxy- oder Methoxyrest

ist);
b) zur Herstellung einer Verbindung der Formel 1, worin
50 Ry eine Gruppe (b), wie in Anspruch 1 definiert, ist,
Rz und Rs wie in Anspruch 1 definiert sind und
Rs ein Hydroxyrest ist

{d.h. eine Verbindung Ib),

daB man eine entsprechende Verbindung lla mit Bromcyan in Gegenwart einer Base bshandelt oder
55 eine entsprechende Verbindung lia mit Thiophosgen vérsetzt, das entstehende Produkt mit einem

anorganischen Azid umsetzt und das enistehende instabile Zwischenprodukt mit einer Gruppe



ist; und R4 ni cht vorhanden ist und in Position 10, 11 ej ‘ '
ist (d.h. eine Verbindung Ii); odergs 08gqbepgnfalls esne mnm H'ﬂ

Hydr oxy- und/ oder ungeschatzte Am nOgruppe In einer entste-*75¢ Lt 4 s

henden Ver bi ndung der Fornel | schUtzt, was eine entsprechende Verbi ndung
der Formel | ergibt mt einer oder nehreren geschltzten Hydroxy- und/oder
geschtltzten Am nogruppen (d.h. ei neNver . und di e entstehende
Ver bi ndung der Formel | in freier Fol m und, nn di ese Fornen existieren,

in Sazformgew nnt. 20 2. Verfahren “mﬁruch 1 zur Herstellung der
Ver bi ndusg der Formel 1, worin Rl eine Guppe (d) ist; R2 ein Hydroxyrost
i st und in Posi hiPositiod33 (dh eieé Werbiidung tik) lsibh zuoken entsprachenfish \isrbindengHly zerestzen [48%
und R4 ei n Hydr cheyr Hesstellung singnVerbinduptbdsr Foropal 11Wrin 11 ei ne Ei nf achbi ndung i st ;
di e 29-des- (4- Hydhoxy- 3- meiné Gspes,(d). wis imwz:gﬁi'(igtfsbr nyl cycl opentyl)-FR
520 (Verbi ndung \Rertng8& s pwie|in Asprughst defipieyt sindgedf ahr en nach Anspruch 1 zur
Her st el | #hg der@\f&%&?un{q&%ﬁ‘m’ﬁfﬁ?fﬁl 1, worin R eine Gruppe (a) !st,
worin Rs Chlor f ' Met hoxyrest ist: Re_ein Hydroxyre st ynd
in Position 23, ;‘;Lf%?zt@lﬂﬂ pAtsPrachenee NB’B%@““P di mitginer %ﬂ“rﬁ 'WE‘S?’%’E‘?‘F“Q@?P &3'0"
ei n Hydr oxyrest ' .n Position 10 ei pe 30 | nf achbi ;
Gi o 95-ep) 35 o i ed et i igou dhoil G Grommnl ) WA SR
zur Herstel | ung el feho MRt TFEBH hics ?‘Rd W Q %O%HYH?&?% @rua@%hﬂaﬂ
si ne Ver bi ndung ﬂEdFlg;LeH , W e 1n Anspruch efinrert, in ftreler Form
oder, wenn di ese GQRrdRefbiiadlgiftl €N, | n Form des pharnazeuti sch annehnbaren

S%_és Mt ei nem Qg &R, Sthh BE Bind TR ) st NplelchzditR’ oiP Waseriflel AB4HIEREA wbr@én
ve schip 35 40 hfn & e VéMBindung der Formel | erhalten wird, worin

Rt eine Gruppe (a), wie in Anspruch 1 definiert, ist,

Rz ein ungeschiitzter Hydroxyrest ist und in Position 23, 24 eine Einfach- oder Doppelbindung

ist; und
Re nicht vorhanden ist und in Position 10, 11 eine Doppslbindung ist
25 {(d.h. eine Verbindung li); oder

- gegebenenfalls eine ungeschiitzte Hydroxy- und/oder ungeschiitzte Aminogruppe in einer entste-
henden Verbindung der Formel | schilizt, was eine enisprechende Verbindung der Formel | ergibt
mit einer oder mehreren geschiitzten Hydroxy- und/oder geschiitzten Aminogruppen
(d.h. eine Verbindung 1k),

A\ 30 und die entstehende Verbindung der Formel | in freier Form und, wenn diese Formen existieren, in
Salzform gewinnt.

8. Pharmazeutische Zusammensetzung, umfassend eine Verbindung nach einem der Anspriiche 1 bis 6 in
freior Form oder, wenn diese Formen existieren, in Form des pharmazeutisch annehmbaren Salzes
85 zusammen mit einem pharmazeutisch annehmbaren Triger oder Verdlinnungsmittel.

'\\/; 9. Verbindung nach einem der Anspriiche 1 bis 6 in freier Form oder, wenn diese Formen existieren, in
' Form des pharmazeutisch annehmbaren Salzes zur Vervendung als Pharmazeutikum.

40 10. Verbindung nach Anspruch 9 zur Verwendung zur Herstellung einer pharmazeutischen Zusammenset-
2ung, indem sie mit einem pharmazeutisch annshmbaren Triger oder VerdUnnungsmittel vermischt
wird.

11. Verfahren zur Herstellung einer pharmazeutischen Zusammensetzung, umfassend, da8 man eine

45 Verbindung nach einem der Anspriiche 1 bis 6 in freier Form oder, wenn diese Formen existieren, in

Form des pharmazeutisch annehmbaren Salzes mit einem pharmazeutisch annehmbaren Triger oder
Verdlinnungsmittel vermiseht. :

50



EP. 0 427 680 Bl 1111111 111111 I H 1ii 1T 11T *C ¢

Vool a1 ons Fovend ol kg s, 5oL “sc HITRAEMA 141

formule I 5 R3L CH3 2 9 10 5 ¢
R2 Pate"tansgﬂichgﬂmf&bende Vertragsstaaten : ES und GR 21) e R3 20 0
0 RC~0OCd 3C4 10 25 R H—~~~~~ Cc3

30H.  H3CHy. Olislanion z0d HuRsenbrigWikd} Verbinddhg dekFormelai gni fi e un groupe (a) de
formule 40 H 45

I
35
worin entweder
u Ry eine Gruppse (a) der Formel
40
R (a)
45
80 - list, worin

Chlor, Brom, lod oder ein Azidorest ist und
ein Hydroxy- oder Methoxyrest ist;
ein Oxorest ist und in Position 23, 24 eine Einfachbindung ist; ein gegebenenfalls geschlitzter
Hydroxyrest ist und in Position 23, 24 eine Einfach- oder Doppelbindung ist; oder nicht
5 vorhanden ist und in Position 23, 24 eine Doppelbindung ist; und

R ein Hydroxyrest ist und in Position 10, 11 sine Einfachbindung ist; oder nicht vorhanden ist
und in Position 10, 11 eine Doppelbindung ist;

PP

oder



H 50 dlans laquelle RN signifie le chlore, le brone, |I' |odée ou un groupe

SToni i ¢ un groupe oxo st 1 cxt st g ARRE 1o sonen LI UIFHIIIRIANN

un groups hydroxy eventuel | ement prot6ge et il existe une S|np e 'ou"uné

doubl e |iaison gn p&géﬂﬁ,@ (ﬁ%d&id)dﬁ#ohkel est absent et il exists une double

| i ai son en position 23 signifie un groups hydroxy et il exists
une sinple liaison en position 10,11; ou il est absent et 50 *C L M
S * il existe une doublgeld.ai sgn en position 10,11; ou bien R signifie
un groupe (b) ou (d) de ?ornul NC- O HHit (b)

et

00 RF est tel que deflnl pl
R4 signifie un groupe Ry
10,11; et Ra signifie yun gNoupe Adthyle, dthyle, n-progyle
sous forte |libre, ou, |ofsqu une.Telle forme exists, sou
20 2. Un conposd selon la revegdicaion 1, qui est un c i,
c'est-&dire un conpos4 de forfule I 00O RI signifieoBtY groupe (a) oD Rs
signifie un groupe nbthoxy, et soit Rs signifie le chlore ou |l e brome, et

d) 10
R2 est tel que defifn
| &R ste uneumidnpl e Ifi ai so

15 ist, worin Rs wie oben definiert ist;
Rz wie oben definiert ist; und
Rs ein Hydroxyrest ist und eine Einfachbindung in Position 10, 11 ist; und
Rs ein Méthyl-, Ethyl-, n-Propyl- oder Allylrest ist;

W in freier Form oder, wenn diese Formen existieren, in Salzform, umfassend, da8 man
20 a) zur Herstellung einer Verbindung der Formel |, worin
R1 eine Gruppe (a), wie in Anspruch 1 definiert, ist,
Rz und R; wie in Anspruch 1 definiert sind und
R ein Hydroxyrest ist
(d.h. sine Verbindung la), _
25 daB man unter gleichzeitiger Epimerisierung die Hydroxygruppe durch Chlor, Brom, lod oder einen
Azidorest in einer entsprechenden Verbindung mit einem ungeschiitzten Hydroxyrest in Position 33
ersetzt (d.h. eine Verbindung lla der Formsl lia
\./ 30
85
Y,
40
45
50
55

47



25 . , Re signifie un groupe hydroxy et il exists i e LLai
en position 10,11, ou bien R5 S'%M‘F 4o B oupe azi: d mﬂﬂﬂﬂg ﬁﬂﬂllihﬂjre

un groups hydroxy et il existe une S|nple I'Tai son en po

est absent et il existe une double liaison en position 10,11, R2 signifie
un groupe hydroxy gaentqfllenent protege et il exsts une S|nple ou une
doubl e 30 - | pai son en position 23,24, et Ra est tel que

ddfini. Ala revendlca sous fornms libre, ou, lorsqu une telle forns
exi ste, sous forns d 3. Un conpose selon | a revendication 1 qui est
un Conpose | pa, &gesria-dire)un conpose de fornule | oo 35 R1
signifie un groupe-(b)\ ob signifie un groupe nethoxy, R2 signifie un
groupe hydroxy dvEntuelten e et il existe une sinple liaison en
position 23,24, ou il }1 existe une double liaison en
position 23,24, Re sidhif roupe hydr®By et il existe une sinple

| i ai sorf?en position 10,11, et Ra est tel,que dMini a la revendication 1,
40 sous forns libre, ou, lorsqu une tr1\e fornms existe, sous forns d' un
sel. 4. Un conpose selon |la rev ndication 2qui 2est un Conpose | p4,
c'est-h-dire un co de fBr S 00 Ri.-sigy\ifie un groupe (d), R2
signifig un groupe/ hydroXy- .dve tuelleneg protdgd\et [i existe une sinple
liai son en posi ti 4 ou il es{ absent et il existe une
doubl e liaison en i On 23,24, Re signifie un\groupe hydroxy et i
exi.ste une sinple | M en position 10,11 et Rs,,\est tel quo d~fini a la
rqveﬁdication 1, sous for libre, ou, lorsqu' une t- f&*forns exi ke, sous
fo doun sel. 50 5. Un\Conpose de formule I selgh la revendication 1, ob
RA signifie un groups (gl=2R2 -|dle un groupe pydroxy et il existe une

i i ai i i oupe dthyle; et Re

| i ai son en position

signifie un groupe
10,11; qui est le 29-
met hoxy&ycl ohexyl e) -BS

exi ste une si npl
dr oxy- 3-

4 OBC| opent yl e) - FR
le |

0 (conposd de |' exenpl e

12). s5 8. Un conpos6 sel @R : '-etnon 1, ob R
signifie un groupe (af\ oO Re&Gignifie | ¢ chlore et Rs S|gn|f|e un groups
nbt hoxy; R2 signifie u : ¢t il existe une sinple liaison en
position 23,24; Re Mgy §roupe e hyd.€B,et Re signifle un groupe
hydfoxy®et il eXIStE ggle sin e liaisof en position 10,11; qui est le
33- 6p| 33-chl oro- FR 520 (conpdse de | 'fxenple 65a). 51
OCH
35
\\/ worin Rz und Rs wie oben fiir Formel | definiert sind und Rs ein Hydroxy- oder Methoxyrest ist);
b) zur Herstellung einer Verbindung der Formel |, worin
Ry eine Gruppe (b), wie in Anspruch 1 definiert, ist,
40 Rz und Rs wie in Anspruch 1 definiert sind und
Ra ein Hydroxyrest ist
{d.h. eine Verbindung Ib),
da8 man eine entsprechende Verbindung fla mit Bromcyan in Gegenwart einer Base behandelt oder
eine entsprechende Verbindung lla mit Thiophosgen versetzt, das entstehende Produkt mit einem
45 anorganischen Azid umsetzt und das entstehende instabile Zwischenprodukt mit einer Gruppe
}IT———N=CI:—-—O——-
50 N—S5
in Position 33 (d.h. eine Verbindung 1ib) sich zu der entsprechenden Verbindung lb zersstzen [48t;
¢) zur Herstellung einer Verbindung der Formel |, worin
Rs eine Gruppe (d), wie in Anspruch 1 definiert, ist,
55 Rz und Rs wie in Anspruch 1 definiert sind und
Rs sin Hydroxyrest ist

(d.h. eine Verbindung Ic),
daB man eine entsprechende Verbindung Ib mit einer Sdure mit einem nichi-nukleophilen Amon

48



EP .0 427 680 Bl , 1111 1 JcM ! 7. Un rOOd4 de

preparation d' un conpose selon lar E%C%PI n 1, corrpre mm’ a
preparation d' url conpos4 de fornule PE\SG& B "si gni f ,I '
tel que defini Ala revendication 1, R2et Ra sont tels qued in's & la
revendi cati on 1yer&izt, and R4 signifie un groupe hydroxy

(c'est-& dire un wenATRMS @nisBliendeVerbifdiing ast Fofimbll § sifidd ge3tllitzRotlyidRy- Iindrodet gevstidittee
groupe hydroxy paamihayruphé bet,yegdbendafaltanis Sdhitagheppeln) abspaiiétowss @ina Bntshbectiands Verhin-
conpose cor r espondlag dercipatd | ergibymideiise otier civebvexen nagesghiiotedl Hidrag- ndoddr iuages@iBtz-
(c' est-&daire un ®oApbegiudpbm, de fornule Ila 10 HO H 15

) H 9 (dh. eine Vegtlindmd 1j).29 CH3 20 25
23 H O owobei-danpj3wenn Ry eing) Gruppe (a) ist, gleichzeitig ¢y {Wassermoleklll abgespalten werden
C3 13.. ~~~~~~~~~ agn und eine Verbindung der Formel bosaltenirdq worli0 R2 et Ra sont tel s quo

definis & la reveﬁ'dl C%EE‘Q%'HPPE‘@M%'“IA&W'{?FW@“ +Stat Rs signifie un ogrou
hydr oxy éU net hox{? ﬁ? :@9 Utptar WF@M?%N il 'WWO%@WW % BoRpalbi

R nicht vorhanden ist und in Position 10, 11 eine Doppelbindung ist
{d.h. eine Verbindung k); oder
- gegebenentfalls sine ungeschiitzte Hydroxy- und/oder ungeschiitzte Aminogruppe in einer entste-
15 henden Verbindung der Formel | schitzt, was sine entsprechende Verbindung der Formel 1 ergibt
mit einer oder mehreren geschlitzten Hydroxy- und/oder geschlitzten Aminogruppen
{d.h. eine Verbindung k),
o und die entstehende Verbindung der Formel | in freier Form und, wenn diese Formen existieren, in
b/ Salzform gewinnt.
20
2. Vertahren nach Anspruch 1 zur Herstellung der Verbindung der Formel |, worin Ry eine Gruppe (d) ist;
Rz ein Hydroxyrest ist und in Position 23, 24 eine Einfachbindung ist; Rs ein Ethylrest ist; und Rs ein
Hydroxyrest ist und in Position 10, 11 eine Einfachbindung ist; die 29-des-{4-Hydroxy-3-methoxycyclo-
hexyl)-29-(3-formylcyclopentyl)-FR 520 (Verbindung von Beispiel 12) ist.

25
3. Verfahren nach Anspruch 1 zur Herstellung der Verbindung der Formel ), worin Ry eine Gruppe (a) ist,
worin Rs Chlor ist und Rs ein Methoxyrest ist; Rz ein Hydroxyrest ist und in Position 23, 24 eine
Einfachbindung ist; Rs ein Ethylrest ist; und Rs: ein Hydroxyrest ist und in Position 10, 11 eine
\/ Einfachbindung ist; die 33-epi-33-Chlor-FR 520 (Verbindung von Beispiel 66a) ist.
30
4. Verfahren zur Herstellung einer pharmazeutischen Zusammensetzung, umfassend, daB man eine ~
Verbindung der Formel [, wie in Anspruch 1 definiert, in freier Form oder, wenn diese Formen
oxistieren, in Form des pharmazeutisch annehmbaren Salzes mit einem pharmazeutisch annehmbaren
" Tréger oder Verdlnnungsmittel vermischt.
35
/
40
45
50
55



50 . Ri signifie un groupe (b) tel que def Hmwmw “H1 "lHl
revendication 1, R2 et Rs sont t inis Alare
R4 . signifie un groupe hydrd@iéfgyégﬁyg-dire un conpesSbe Il,MUH’ *
traite un conpose correspondant de forrmule Ila avec du bronure de cyanogbne
en presenpgvendications d' une base ou bien on traits un conpose Il a

COr I eSponaavindizaions Pour 18$ BRARADHRERantOSuITaRts : ATOBE)ICH, DE OKX; ER|GB; ITy HiSLU, NB,8E
avec un azidure mneral et on |aisse se ddconposer le produit internediaire

i nst abl e nesud domposéalg domhuleth gr oupe 52 Il M N -- S5 en position 33
(c'est-&-dire un conpos” |lb) en un conpose I b correspondant; c) pour la
preparation d' un conpose de fornule I od Rl signifle un groupe (d)
tel que defini a la revendkgcationag, 10 RF et R3 sont tels que
définis a la revendi cation et 3 signifle un groups hydroxy
(c'est-& dire un conpos6 139} traite un ﬁ@ﬁpOSG | b correspondant avec un
aci de d9ant un ani on non nucl eophNl e; et ;*lorsqu' un conpos4 resultant de

formul e | conporte un groupe hydroXy p
am no protege, on scinde eventugtlenent |
qui donne un conpos
gr oupes,hydroxy no oupes am no non
prot eges, (c'est- R, signifie un groupe
(a), une nolecule re scindee simultangnent et on 20

ge et/ou un groups 1s
28U 2¥S groupes protecteurs, ce

obtient un conpos6 ceee Ry
"u" :
20
25
CH,
Y 30
OCH,
35
Lo dans laquelle
- soit
Ry signifie un groupe (a) de formule
40
“© (a)

50

dans laquelle _

signifie 1e chlore, le brome, I' iode ou un groupe azido, et

signifie un groupe hydroxy ou méthoxy, _

signifie un groupe oxo et il existe une simple liaison en position 23,24; un groupe hydroxy
éventuellement protégé et il existe une simple ou une double liaison en position 23,24; ou il
est absent et il existe une double liaison en position 23,24, et

R signifie un groupe hydroxy et il existe une simple liaison en position 10,11; ou il est absent et

PPP
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RlL signifie un groupe (a) tel quo ddfini a la revendication 1, R2

signifie un groupe hydroxy non pro fanhlm4i€XI St € UNE Sj
doubl e liaison en position 23, 24, fgf%—tﬁ 6835%1 absent et i “mmmn““mmlll““‘
doubl e liaison en position 10,11, 25 (c' est-h-dire*untconpds. 6 11);
ou bien - lorsque gglide GidtdoadiNaRBN érfposifidh 10/l 8RN 6VENt uel | enent un groups
hydroxy non pr &} ~g6ig@fiéQia gidupd)bpéli@) ddforidleNnon pr ot ege dans un conpose
rdsultant de formule 1, ce qui donne un conpos6 correspondant de fornule |
ayant un ou plusieurs gégélpesnhydroxy proteges etlou un ou plusieurs
groupes sam no prot~g~S S0 . . (c'"est-a-dire un conposk | k); et on
recuphre | e conpose resulta e~nfornmule | sous forne |
telle forns exists, sous fofnme d'\yn sel. a Une conposi
conprenant un conpose & | ' une JquelPtonquetdes reveng

ou;, B orsqu' une
ion p a.r‘mac?(ﬂt i que
li cati ggs 35 1 a

6 sous fornme libre ou, |lersyu' une/telle forns exists, . d' un sel
phar macdt i quenent accept abl ¥—2%ec un vehicul e ou dildiant
phar maceut i quenent acceptabl e, * 9. \Un conpose sel on | uhe quel conque des

revendications 1 h 6 sous forfis libre ou, |l orsqu' un@lQ el l e forns exists,
sous forns d' un sel pharnmaceuti quenent acceptable, pour |'utilisation comre
nmedi ca- 40 nment, Rslgs“ep oCRER sehaﬁgl on la revendication 9, pour une
utilisation dags | Qsthd) GRAleA RO 4, W€ " conposi tion phar maceut i que, par

mel ange avec ug, Vel duiodhidHad bt iR BRCSbe HLSHENbosRGERALAR] €. 46 11
Un. pr_oc~dl4 de R eP3igfid A'hrdd IRENIS B s ntdrépieRiayigaCceut i que conprenant |e
r(gl(&nge, d' un sswm.sabrs.eiugersfu-daagnau CaRURuiRmd Fnaadi cations 1 a 6, sous
forms | ippre ou, lorsqu une telle forns exists, sous forms d un sel

phar maceut 2.0warcompos8 sslehia Alérdication €.Cquliédt MrEddmPoLs ap: Otlestib il composé de formule | ot
phar maceut i queRent sigaiaptgidibe (2) GOR:Signlfiad un grodpe nithéid// et680 Bl

! | Llsbt ] ]
Rs signifie le chlore ou le brome, et
25 Rs signifie un groupe hydroxy et il existe une simple liaison en position 10,11, ou bien
Rs  signifie un groupe azido, et
R signifie un groupe hydroxy et il existe une simple liaison en position 10,11 ou il est absent et
il existe une double liaison en position 10,11,
Rz  signifie un groupe hydroxy éventuellement protégé et il existe une simple ou une double

N 30 liaison en position 23,24, et
Rq est tel que défini. & la revendication 1,
sous forme libre, ou, lorsqu'une telle forme existe, sous forme d'un sel.

8. Un composé selon la revendication 1 qui est un Composé Ips, c'est-3-dire un composé de formule | oll

35 Ri signifie un groupe (b) oli Rs signifie un groupe méthoxy,
R:  signifie un groupe hydroxy éventusllement protégé et il existe une simple liaison en position
\/,- 23,24, ou il est absent et il existe une double liaison en position 23,24,

R signifie un groupe hydroxy et il existe une simple liaison en position 10,11, et
Rs  est tel que défini & la revendication 1,
40 sous forme libre, ou, lorsqu'une telle forme existe, sous forme d'un sel.

4. Un composé selon la revendication 1 qui est un Composé Ips, c'est-3-dire un composé de formule | ol
Ry signifie un groupe (d),
Rz  signifie un groupe hydroxy éventusllement protégé et il existe une simple liaison en position
45 23,24 ou il est absent et il existe une double liaison en position 23,24,
Ra signifie un groupe hydroxy et il existe une simple liaison en position 10,11 et
Rs  esttel que défini & la revendication 1,
sous forme libre, ou, lorsqu'une telle forme existe, sous forms d'un sel.

s0 8. Un Composé de formule | selon la revendication 1, ol Ry signifie un groupe (d); Rz signifie un groupe
hydroxy et il existe une simple liaison en position 23,24; R signifie un groupe éthyle; et R4 signifie un
groupe hydroxy et il existe une simple liaison en position 10,11; qui est le 29-dés-(4-hydroxy-3-
méthoxycyclohexyle)-29-(3-formylcyclopentyle)-FR 520 (composé de 'exemple 12).

56 6. Un composé de formule | selon la revendication 1, ol Ry signifio un groupe (a) ol Rs signifie le chlore
et R; signifie un groups méthoxy; Rz signifie un groupe hydroxy et il existe une simple liaison en
position 23,24; Rs signifie-un groupe éthyle; et Ry signifie un groupe hydroxy et il existe une simple
liaison en position 10,11; qui est le 33-épi-33-chloro-FR 520 (composé de I'exemple 66a).
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Revendi.cati ons pour |les Etats contractants sul vants: ES R 1. Un procede

ey o N o S Tk el o, o) TN

~~ ~~~~ 00 -- K2~~~

0 7. Un procédé Be prébariibn Béh c!dmposé selb'l‘l Ig?evmlcahon 1, comprenant H3 35 dans

| aquel | e sol t3) Kl 1a pRdpratich 'd&in ebmEbs@8PBmiuR) off€ f OF nul e 40 HH 45

Re7( R ) signifie un groupe (a) tel que défini & la revendication 1, . a) H HH
50 dans | aquel hgeﬁa Sohtg6ts hueustiis £ B rvblication 1bstone, | ' i ode ou un groupe
azido,set Rc Rsi gnifisgnifis ug Grotgacylrgd! (C¥s-a-dive GRetdmposé [d)5 R2

signi fie un ghoenydace seusapimélisation sirhtanéade Groupel hgdrbtyapas Brehies, ip binde] Kiste23d uR4 ;
un groups hydrage azidociansuml compasé torpsmmhdbgyayent un hroapei hytirexyLnoe poiég brepositiondse
doubl e |i ai sdelestardippun ¢composé Ba.@elformuleillh est absent et il existe une double
| i ai son en position 23, 24; et

10

16

U"
20
25
Ila
k/ 30
85
Y,
40
45
oll Rz et Rz sont tels que définis é la revendication 1 sous la formule |, et Re signifie un groupe
hydroxy ou méthoxy);
b) pour la préparation d'un composé de formule | ol
50 R4 signifie un groupe (b) tel que défini 2 la revendlcatlon 1,
Rz et Rs sont tels que définis & la revendication 1, et
R: signifie un groupe hydroxy

(c'est-a-dire un composé_ Ib), .

on traite un composé correspondant de formule lla avec du bromure de cyanog&ne en présence
55 d'une base ou bien _

on traite un composé lla correspondant avec du thiophosgéne, on fait réagir le produit résultant avec

un azidure minéral et on laisse se décomposer lo produit intermédiaire instable résultant ayant un

groupe



R4. signifie un groupe hydroxy et il existe une sinple liais ' l _
10,11; ou il est absent et 54 et 1,1 ' 1luuﬁrﬁ Em
une doubl e |i’aison en position 10, ﬁ';’o(‘)'éjl b#oeh}Rl signifi ! e g sD) *

ou (d) de fornule 5 NC- O, H 33

H 1. (b) (dl 10
et HOHC 15 ep Rs est tel que d6fi niNpHs—lautO—R2 est tel que d6fin!
pl us haut, et R4 signifie un groupe hlydroxyl et il existe une sinple

| i ai son en position 10,11, et 20 - FR8s—=Ssignifie un groupe nethyle,

dthyle, p-propyle ou allyle, sous fornme libre, ou, lorsqu une telle fornme
exi ste, sous f GanPositibnl3 (Sedt-3-dikauvompass ) pour | a priparation d' un conpos6
de formul e | oienkin composé Ib coirggporidare; un groupe (a) tel que d~fini ala
revendi cati on 1c) pbiR legirépRation dymrebmpasé de fpmmsledivli nis a | a revendication 1, et
25 R4 R s#ignifiefun groupe (drtepeddfipidy I8 seyendisationd- &- di re un conpos6
| a), on tenpl ace Re@tiBs 6psantiels gug défiris & JafeMendigstian 1 & gr oupe hydroxy par le

chl ore, |e broneRM i odesignifieyn ogeRAllyeoszi do dans un composW corr espondant
ayant un gr oupe(c'ﬁi}'érdﬁﬁy"ﬁﬁ'ﬂp‘ﬁfbcxfeg%G_en osition 33 (¢' est-&dire un conpoad

Ila. de formnul e t{a‘ée wogmgosggp ndant avgz un acide ayant un anion non nucléophile; et
' - lorsqu'un composé résultant de formule | comporte un groupe hydroxy protégé et/ou un groupe
15 amino protégé,
on scinde éventuellement le ou les groupes protecteurs, ce qui donne un composé correspondant
de formule ! ayant un ou plusieurs groupes hydroxy non protégés et/ou un ou plusieurs groupes

Py amino non protégés, (c'est-a-dire un composé fj), et

b Lorsque Ry signifie un groupe (a), une molécule d'sau peut 8tre scindée simultanément et on
20 obtient un composé de formule | ol
Ry signifie un groupe (a) tel que défini & fa revendication 1,
R signifie un groupe hydroxy non protégé et il existe une simple ou une double liaison en
position 23,24, et
R. est absent et il existe une double liaison en position 10,11,
25 (c'est-a-dire un composé II); ou bien
- lorsque cela est approprié, on protége éventuellement un groupe hydroxy non protégé et/ou un
groupe amino non protégé dans un composé résultant de formule I, ce qui donne un composé
correspondant de formule { ayant un ou plusieurs groupes hydroxy protégés et/ou un ou plusieurs
. groupes amino protégés
- 30 {c'est-a-dire un composé 1k);
et on récupire le composé résultant de formule | sous forme libre ou, lorsqu'une felle forme existe,
sous forme d'un sel.
8. Uns composition pharmaceutique comprenant un composé selon I'une queiconque des revendications
85 1 & 6 sous forme libre ou, lorsqu'une telle forme existe, sous forme d'un sel pharmaceutiquement
. acceptable, avec un véhicule ou diluant pharmaceutiquement acceptable.
N

9. Un composé selon l'une guelconque des revendications 1 & 8 sous forme libre ou, lorsqu'une telle
forme existe, sous forme d'un sel pharmacsutiquement acceptable, pour l'utilisation comme médica-
40 ment.

10. Un composé selon la revendication 9, pour une ufilisation dans la préparation d'une composition
pharmaceutique, par mélange avec un véhicule ou diluant pharmaceutiquement acceptable.

45  11. Un procédé de préparation d'une composition pharmaceutique comprenant le mélange d'un composé
selon l'une quelconque des revendications 1 & 6, sous forme libre ou, lorsqu'une telle forme existe,
sous forme d'un sel pharmaceutiquement acceptable, avec un véhicule ou diluant pharmaceutiquement
acceptable.

50
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45.50 85 55 EP 0 427 680 Bl 111111 M1111 11111 11111

Gogas ¢ - M % T Medideen - AN VA e

0 14 0 21) 4't I1a 20 O 0HC2' - O

30 Revendications pourés@tats contractants suivant®“ES b Ob R2 et R3 sont tols que
definis plus haut sous la fornmule I] et Rs S|gn|f|e un groupe hydroxy ou

mjt hoxy) ; 1.b)un prRidéds| de prEp&raRA aluh Bdnpdsdids fereese de fornule | ob 40
signifie un groupe (b) tel que dMini | la revendication 1, R2
et Ra s sont tels que d~finis a la revendication 1, et R4 5|gn|fle
un groupe hydroxy (c'est- biglre uqaﬁonpOSG | b), on traito un conpos4
correspondent de formule |ia avec bronure de cyanogbne en presence
29 CH,

70

4)

16
! _./: I
o/

20

25 CHs
k/ 30

()C:!l3
85
dans laquelle
U/ soit
Ry signifie un groupe (a) de formule
40
% (a)

50

dans laquelle

signifie le chlore, le brome, Iiode ou un groupe azido, et

signifie un groupe hydroxy ou méthoxy,

signifie un groupe oxo et il existe une simple liaison en position 23,24; un groupe hydroxy
éventusllement protégé et il existe une simple ou une double liaison en position 23,24; ou il
est absent et il existe une double liaison en position 23,24; et

Rs signifie un groupe hydroxy et il existe une simple liaison en position 10,11; ou il est absent et

PP
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45, . d"une base ou bien on tralte un conmpos6 |ia correspondan

t hi ophosgbne, on fait reagir | e progyit ant avec un ; 1 |
et on | ai sse se ddconposer le produ? oi"r%?&ﬁ%&ii aire i nStaHm'Wmﬂﬂ!ﬂW’G!" !
ayant un ‘groupe 50 55 on position 33 (c'est-a-dire tin conp I

en un conpose | b cof&fenmedauble liaiSon oA Pbsitioh 30,PF; aweeRt | on d' un conpos4 de
formulo | ob RIRy signifie%th gfdlde (B) dulid)@6 ®whde (d) tel quo defini a la

revendi cation 1, A2 et Ra sont tels que ddflnis Ala revendication 1, et
56 EP 0 427 680 Bl D1111111111111121211) * C L

S R4 5 signifie up-gLougs hydroxy (c'est-& dire un conpos6 Ic), on
traits un conpos4 | b correspghdant avec un aci de ayant un ani on non

03¢ resultant de formul g mporB e un

pf ot ECt eurs, ce qui dd
n ou plusie@ks groupe oxy non
protegds stlou un ou plusieurs_grQupes am no non prote

conpos6 11), et | Lorsgge RINsignifie un groups/(a), une nolecule

d' eau pout Ore scindes simltanenent et on 10 OHC obtient un conpose
de fornmule | oa R signifie un groups (a) tel quo defini ala
revendication 1, RZ2, signifie un groups hydroxy non proteg4 et ii exists
une sinple ou uge dQia| Kieldkmi i hafN POSi tion 23,24, et H. set absent et
il exists une dubl &t el qile 28iHi AEs HaGSett | on 10, 11, 15 (c'est-&dire un

cgg;pés 6 11), OURDI eggntfieluR E\% yE&rkyot § StisteUHa sPipld idison ¥ pR&IRhaES1, et
6VeENt uel ement RYN  Osighisie In BioagetiidthylRD&nyN, BproBfle 6 d1giE, UN
sous forme libre, ou, lorsqu'une telle forme existe, sous forme d'un sel, comprenant
a) pour la préparation d'un composé de formule | ol

Ry signifie un groupe (a) tel que défini 2 la revendication 1,
Rz et R sont tels que définis 2 la revendication 1, et
25 R signifie un groupe hydroxy (c'est-a-dire un composé la),

on remplace sous épimérisation simultanée le groups hydroxy par le chlore, le brome, I'iode ou un
groupe azido dans un composé correspondant ayant un groupe hydroxy non protégé en position 33
{c'est-a-dire un composé lia, de formule lla

(¢ a0
35

\
%0
45

50
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groups .ami no non proteg6 dans un conpose de fornuls | resultant, ce qui
donne un conpoe4 correspondant. de r ol ayant un ou

hydr oxy prot eg6s eVou un ou pl usﬁ%gsﬂzp&bés am no protmnmnlﬂlm ﬁm
(c'est-a-dire un conpos6 1k), et on r6cupbre | e conpose resutant "des *
formula | sous forns |ibre ou, lorsqu une tells.forns exists, sous forns
d'un sel. 2. Un pro@@ el on | a revendication 1 pour |a prdparation du
conpose de fornulo 1, R1-signifie un 25 groups (d); R2 signifie un
groups hydroxy et il Nne sinple liaison en position 23, 24; Ra
signifse un groupsA et) R4 signifie un groups hydroxy et il exists
une sinple liaison ori i est le

29- dds- ( 4- hydroxy 3 mdt hoxy 4l ) -29- (3-fornyl cycl o-pentyle)-FR
520( conpose de |'exenple 12). .3Un procedd selon la revendication 1
pour la preparation du céhpﬁ% \ormule 1, s R1 signifie un groups (a)

groups hydroxy et if exists une sijple Tra\son en p05|t|on 23,24; Ra
signifie un groups ethyle; et R4.5ignifie wedgrzups hydroxy et il exists
une sinple liaison g itidn 101; qui e%t-l-€\33-4pi-33-chloro-FR 520
(conpo%e de | ' exenpfe 6Ba). .35 Un prqecod4 de gpagation d' une

i i renant | e2mel ange & un conpose de fornule |
tel quo ddfini a la\revendicatphon 1 sous fornms |ibne ou, lorsqu' une tells
faoarms exists, sous f "un sel pharmacouti queneaty, accept abl e, avec un

wsgktule ou dil uant phar euti quenent accept abl e. AOD 45 30 55 5?
20

H3C
25 H..
CH,
. H.. see .Cﬂs
“ w H,CO
OCH3
35
L/- ol Rz et Rs sont tels que définis plus haut sous la formule |; et Rs signifie un groupe hydroxy ou
' méthoxy);
b) pour la préparation d'un composé de formule | ol
40 Ri. signifie un groupe (b) tel que défini & la revendication 1,
Rz et Rz sont tels que définis A la revendication 1, et
Rs signifie un groupe hydroxy

(c'est-a-dire un composé Ib),

on traite un composé correspondant de formule lia avec du bromure de cyanogéne en présence
45 d'une base ou bien

on traite un composé lla correspondant avec du thiophosgéne, on fait réagir le produit résultant avec

un azidure minéral et on laisse se décomposer le produit intermédiaire instable résultant ayant un

groupe

50

55 en position 33 (c'est-a-dire un compossé l1b) en un composé Ib correspondant;
) pour la préparation d'un composé de formule | oli
Ri signifie un groupe (d) tel que défini & la revendication 1,
R2 et R3  sont tels que définis & la revendication 1, et
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15

30

50
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woareon  |IONININELAN

R signifie un groupe hydroxy
(c'est-2-dire un composé lc),
on traite un composé Ib correspondant avec un acide ayant un anion non nucléophile, et
- lorsqu'un composé résultant de formule | comporte un groupe hydroxy protégé et/ou un groups
amino protégé,
on scinde éventuellement le ou les groupes protecteurs, ¢e qui donne un composé correspondant
de formule 1 ayant un ou plusieurs groupes hydroxy non protégés et/ou un ou plusieurs groupes
amino non protégés, (c'est-2-dire un composé IJ), et
Lorsque R; signifie un groupe (a), une molécule d'eau peut étre scmdée simultanément et on
obtient un composé de formule 1 ol
Ry signifie un groupe (a) tel que défini & la revendication 1,
Rz signifie un groupe hydroxy non protégé et il existe une simple ou une double liaison en
position 23,24, et
R est absent et il existe une double liaison en position 10,11,
{c'est-2-dire un composé Il), ou bien
- lorsque cela est appropri€, on protége éventuellement un groupe hydroxy non protégé et/ou un
groupe amino non protégé dans un composé de formule | résultant, ce qui donne un composé
correspondant de formule 1 ayant un ou plusieurs groupes hydroxy protégés et/ou un ou plusieurs
groupes amino protégés
(c'est-2-dire un composé 1K),
et on récupére le composé résultant de formule | sous forme libre ou, lorsqu'une telle forme existe,
sous forme d'un sel.

Un procédé selon la revendication 1 pour la préparation du composé de formule I, oli Ry signifie un
groupe (d); Rz signifie un groupe hydroxy et il existe une simple liaison en position 23,24; Rs signifie
un groupe éthyle; et R4 signifie un groupe hydroxy et il existe une simple liaison en position 10,11; qui
est lo 29-dés-(4-hydroxy-3-méthoxycyclohexyle)-29-(3-formylcyclo-pentyle)-FR  520(composé de
I'exemple 12). '

Un procédé selon la revendication 1 pour la préparation du composé de formule I, oll Ry signifie un
groupe (a) oll Rs signifie le chlore et Rs signifie un groupe méthoxy; Rz signifie un groupe hydroxy et if
existe une simple liaison en position 23,24; Ra signifie un groupe éthyle; et Rs signifie un groupe
hydroxy et il existe une simple liaison en position 10,11; qui est le 33-8pi-33-chloro-FR 520 (composé
de I'exemple 66a).

Un procédé de préparation d'une composition pharmaceutique comprenant le mélange d'un composé
de formule | tel que défini 3 la revendication 1 sous forme libre ou, lorsqu'une telle forme existe, sous
forme d'un sel pharmaceutiquement acceptable, avec un véhicule ou diluant pharmaceutiquement
acceptable.
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