EP 0 296 122 B1 Description The present invention relates to a new use, in
particul ar a new pharnmaceuti cal closporins, as well as to new
c¥closporins as novel conpounds E%ﬁ’%%eﬁ%i% The cycl osporins conprise a
ctass of structurally distinctive, cyclic, poly-Nnethylated
undecapepésdceipion general |y possessing pharnmacol ogical, in particular

i nmunosuppressive, anti-inflammatory and/or anti- parasitic activity, each
t 0 a great ghe prosehEifation dQGELX a ndW Bsef infpaiticuli a nbve pirhdcowtips) Lsd) for Eyiobwring 8d at ed
was t he welltastanewytyclosporing ia$pvélittigpdundsgiendsol i t e Ci cl osporin or Cycl ospori ne,
al so known Thes cyelipsodsspmmpriseA classlofrstuctcaipndsiingiive) dyglicapuhy-N-aeihgated)ahelscabdptides,

Regi st er gaterfllya dessésing pRakinBiolicl ®r particul®li mramgsoppressive; antHnfiaynadtarg @od/irnantif 10
formul a Perasitie Betivitys Abch-tSargracter eulessal dagrsecThe/lirst of D Aycloshring to- Bebisalaled\Visagahe 15
1 peturallg occurring Jungal melabolite Cilosporin pr Cyclospggine, also kgown as cyglgsporin A and now ( A)
wher ei n SqneEFsially p\@ﬂqb@st@ﬁqrghq Registered Trade Mark SANDIMMUN®. Ciclosporin is the cyclosporin of

N- net /| OMWA 4- but - 2E- en- 1-yl - 4-net hyl - (L)t hreonyl residue of fornula B 20
[err] [err] [err] in which -x-y- is trans -CH = CH and the positive 2', 3
and 4' have,the configuration and . R 45 respectively. Since the :
original d Eﬁ%}éFgg‘b’rsgﬁ' @?"Gé’b%? ‘H&'ﬁ“’\ﬁlﬂé(ééﬁf‘e’&;‘&“ﬁ‘&gtﬂ% occurring
cycl ogporips have deed isdl atesl and idgntifiged gnd mady furiihgr(a)on- natural
cycl ospori ps have been prepared by total- or sem - synthetic ans or by

t he appli cat = EHes- rised by the
cyclosporins is thus now substantial and includes, for exanple, the

naﬁ ur al | WneRsi-eBint SopFe¥érit R Rimoh§i- A Atbut-2E- W Y@ ety L Etkoonyl fRIAGS of¥rmah B 1.
Hel v, o£him Acta, 60, 1247-1255 (1977); Traber et al. 2,” Helv. Chim Acta,
65,~1655- 1667 (1982); Kobel et al., 'Europ. J. Applied M crobiol ogy and

Bi ot echnol ogy 14, 273-24Q081().¢82); and von Wartburg et al. Progress in

Al lergy, 38, 28-45 (1986)], gs well as various non-natural cyclosporin
derivatives and artificial or synthetic cyclosporins including the dihydro-
and i go-cycl osporins [i n(h & the noiety -x-y- of the -MeBnt- residue
(Fornula B above) is saturatqd to give -x-y- = -CH2-CH2- / the linkage 55
of the residue - MeBnt - tg fhe residue at the 1l-position of the cyclosporin
nol ecul e (Fornmula A aUM/ﬁ Y¥yia the 3 -Oatomrather than the a-N-atonj;
derj vati sed cycl osporins (e. g.\rcn,v\/oich the 3'-O-atomof the - MeBnt-
residlfe is acylated or a further, substituent is i éoduced at the a-carbon
atom of the sarcosyl residue at khe 3-position); 3& | osporins in which the
-MeBnt-residue is presenfin is ric form(e.g. in 3 EP 0 296 122 B1
whi ch the configuration achggs 3N\tions 6' and 7' of the -MeBnt- residue
is ciggrather than trans); and/cycldsporins wherein variant am no acids are
i ncor porated at specific posi+i ons @1 hin the pepti de sequence enpl oyi ng
e.g. the total synthetic netHod for the production of cyclosporins

devel oped by R Wenger - _ eecg;guhjraber et al. 1, Traber et al. 2 and
Kobel et al. loc. cit.; U'S Patents Nos 4 108 985, 4 210 581, 4 220 5

64" 4 288 431, 4 554 351|arf@'d (BIY 542; European Patent Publications Nos.
0 034 567 and 0 056 782; ternational Patent Publication No. WO 86/02080;
Wenger 1, Transpl. Proc. 15, Suppl. 1:2230 (1983); Wenger 2, Angew. Chem
Int. Ed., 24, 77 g%985); and Wenger 3, Progress in the Chemstry of Organic
Nat ur al iPrwhighciy- S0otrang >GHECHg@)d thepesitivea s 3'candp? ihgvedth yeosfiguratippc$,. 03 od ifns i s

t hus foviesRestyely.ar ge i ndeed and includes, for exanple [Thr]-
Since the original discovery of Ciclosporin, a wide variety of naturally occurring cyclosporins have been

isolated and identified and many further non-natural cyclosporins have been prepared by total- or semi-
synthetic means or by the application of modified culture techniques. The class comprised by the
cyclosporins is thus now substantial and includes, for example, the naturally occurring cyclosporins A
s0 through Z [c.f. Traber et al. 1, Helv. Chim. Acta, 80, 1247-1255 (1977); Traber et al. 2, Helv. Chim. Acta, 65,
1655-1667 (1982); Kobe! et al., Europ. J. Applied Microbiology and Biotechnology 14, 273-240 (1982); and
von Wartburg et al. Progress in Allergy, 38, 28-45 (1986)], as well as various non-natural cyclosporin
derivatives and artificial or synthetic cyclosporins inciuding the dihydro- and iso-cyclosporins [in which the
moiety -x-y- of the -MeBmt- residue (Formula B above) is saturated to give -x-y- = -CH»-CH;- / the linkage
ss of the residue -MeBmt- to the residue at the 11-position of the cyclosporin molecule (Formula A above) is
via the 3-O-atom rather than the a-N-atom]; derivatised cyclosporins (e.g. in which the 3-O-atom of the
-MeBmt- residue is acylated or a further substituent is introduced at the a-carbon atom of the sarcosyl
residue at the 3-position); cyclosporins in which the -MeBmt-residue is present in isomeric form (e.g. in

3



[err]-Ciclosporin (also known as cyclosporins C, D, Gand M respectively),
[3-O acetyl -MeBnt][err] =G cl Osﬁﬁb'zﬁs(@é gp known as cyclosporin A
acetate][err] G closporin (also known as dihydro-cyclosporin D),
[err]Ciclosporin (also known as isocyclosporin G, [- [err]-GCiclosporin,

[ Mel | anlch niie] conligula@isioadidss poditiohd bbaval7l biethé IMEBrt! RSB ik Ris(rathérQhdanans), @
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t hese eqy. Erablarfei alet Traberctigh® and Kdbel gb lebe ritt.; U ScRatdnisOus 4008 98504 2105854 220
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cyclo gl RrodystsiQel?B (19 has a -(D)Pro- rather than -Sar- residue at the
3- posi,ti B}‘?]f'aﬁ?l‘d’"tpﬁﬁﬁ by opgoring i8 thug peyw very '@,"ﬂﬂg‘ﬁ?ﬁdlaﬁd '"F'EFeé’H‘Hreé‘?!’EF@r [Tark
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 di hysda @rhREEHing the YR Biclh&Rrif Qb thaddiensd @ma.agg %%ﬁuds RéhicATaleSibonticaX 1/thodeS Ci S
rgrjaerprésb,ar}.@a@a&m the resulting residue is defined as "-cis-MeBnt-". \Were
t

poOTt i onsSTfredidue -MddaiBI: position 1 BLGIcIdpainalas GrikAdivn bbldiedhd discovet)i ot Be@gciddpord&f | Ni Ng
t he pORistresiioe @id alihstke Inebificafions @Mip le@y asigsdribe isplow] aré thas géneally’ chivacterisid afat e
del et itengyclaspdriishibrgeckedl varianty dr itergptives to [MeBat]oare defintd byl refeant®to theo-MoBant-
det er reiruciune. ThusNbrBlittydrocyclospgrinsyinl wijctbdmbiety -x-y--(s9e SoriiB R abdve)s¢ wduced turCH,-
" - Ne5d é‘g—h'etthvpsimmm"bpogu@on is defingd agl &-dibydyo-Metntt"™. Wherg e configuration across the

- 3" - deisBicy-yis cig eahee thawy irangdigypsutling, regidyet je dafiped agUiwis-NEBMES T Ul a [err
respect j YB9rg porfiens 5& thssMpRimty yesidue are dpleted. thyg is) dicated yydafiging, the ippsition ST K
gr oupgieletion °mﬁ" ing "f'ef 268" toprliqate; doletion. pnef then defini ﬁhegem @gjatorp, omitted,
converf'® 7?]58’9{ fﬁ . g’ﬂ 71 nTgrotNRBMb s i MaBMen gten dbus,"dN-dsmpte-MeBmt-",

o

sub®ti th SrRurd fesptrMebmt” pRdhe @§'f"ﬁ’ﬁé’f prmplg By B8 B whi ch

the 3SR ?OUp S acetylated (err). Were substituents of groups, in e.qg.
-MeBm -, are replaced this is done by i) indicating the position of the
replaced group by ' qu term nol ogy" as described 5 above and ii) defining
t hegr epl aci ng group hus -7-desnet hyl - 7! -phenyl -MeBnt- is the residue of
formula B above in whixh the termnal (8 ) nmethyl group is replaced by
phenyl . 3'-Desoxy-3'-o0x Bmt- is the residue of fornula B above in which
the 3'-OH group is repl dted .= 0. In addition, am no acid residues
rreferred to by abbreviat] on; g. -Ala-, -Meval-, [err]etc... are, in
a rdance with conventi naI practice, to be understood as having the
(L)-configuration-unles therwise 10 indicated, e.g. as in the case of
"-(D)Al a-". Residue abbrewations preceded by "Me" as in the case of "-

MeLeu-", represent a-N net hG®ated residues. |ndividual residues of the
cycl osporin nolecul e are nupbered, as in the art, clockw se and starting
in position 1. The sane

wi t9 the residue - MeBnt: hydro MeBnt - ?]c. .

nunerical sequence i \éﬁ?l,o t hr oughout @ eBpr’e§e)nt specification and
clainms.] Because of theiC8 (R} pharmaceutical potential, the cyclosporins
have attracted very consll derabl e 15 attention, not only in medical and
acagemc circles, but also in the lay press. QIcIosporln itself is now
conmonl y enpl oyed i TNtCHor€Qenti on of rejection follow ng allogenic organ,
e.g. heart, heart-1Iung, gy dney

1-X=CHs, Y=0H,Z =H.
B2-X = CHs, Y = H,Z = CHs.
B8-X=HY =H,Z = CHs.



and bone-marrow transpl ant, as weII as nore recently, in the treatnent of
vari ous auto-i nmune and® reI atedg nd condi tions. Extensive work has
al so been perfornmed to i nvestlga e poten utility in the treatnent of
Various parasitic diseases. and infections, for exanpl e cocci di onycosi s,
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CLASS 1
55 :

- A cyclosporin wherein the 3'-carbon atom of the residue at the 1-position or the g-carbon atom of the
residue at the 2-position is O-acyl or oxo substituted.
Preferred cyclosporins of this class are those:



1-a) Werein the 3 -carbon atomof the residue at the 1 -position is O acyl
substituted. Wen the 3‘-carbon ﬁPg¥hq£EEQe residue at the l-position is
O-acyl substituted, the residue a position nmay al so be

[érr]-O acyl ated. A preferred group of cyclosporins of type 1la) are those:
S b & WrbreMARy 2tdibdnliont & HeGebRiua bt thd1LpokitiBDis Dtdc@Rubisitud.- 3' - O- acyl - MeBnt -
or -3'-Ownanl thelBltsdomatdh Bithe réshfab dtithe Afpoditdn 1310@c) silitituted, the residue at the 2-

[err] Ybsiforiva) ardpy pOracylatedy- is [err] or trans -CH = CH and [err]

I epr esent A praerra@igroup@F oytlpspodis of type H)iatedtllse acyl groups as [err] in formula
|, ase thadpsWheéin fthermsidua aRhe @osiiionds ¢ X-OJacyivivieBret- or B10-acyl-dileydrolMeBmt-cresiduey| and
[err] e. dgiformglByl , 4-azi dobutanoyl or nethoxycarbonyl. Prefer- ably
ACYL[err] is a group of formula [err] in which case [err] is preferably
[err] Most preferably [err] is acetyl. Al kyl groups as or conprising [err]
may be branched or straightChhain. Preferably they are 40 straight chain.
[err® |Is nost preferably nefﬁykx Especially preferred cycl osporins of group

[err] are those of the formula Il or 11" [err] 50

- A- B- X- MeLeu- Y- MeLeu- Al a- W MeLedgi- MeLeu- MeVal 1 2 3 4 5 6 7 8
9 10 11 (I1") 55 wheréin Ais a residue as defined under 1la'

- above 6 EP 0 296 122 Bl B i s -aAbu-, -Thr-, -Val-, -Nva- or the

resi due of a [err]-0-acyl -a-am ho acid, X is -Sar- or the residue of an
optically active, a-N-nethyl atey a-am no acid residue having the (D)-
configuration, Y is -Val - or additionally, when Bis -Na-, -Nva-, and 5
W\S the residue of a [err]-hydroxy- or [err]-0-acyl-a-amno acid having

the D) -configuration. Wen B is a“ferr]-0-acyl-[err]-amno acid residue,
thi" will generally have the (L) cqnfiguration. Suitably it is a residue of
formula I'll [err] 20 i ACYL2 represents an acy group. Preferably it
is an Oacyl-(L)-threo due. is suitably - er- or -(D)Thr- or
O acyl - (D) Ser- or Oacyl-(D)T Ry ARNormula 111" [err] Wherein [err] has
t he #eani ng given for formula | and is hydrogen or nethyl. 35
Preferred acyl groups as ACYL2 I n formula 111 and I11' are those of the
formula [err] wherein [err] is !err] Al kyl groups as [err] may be branched
or straight chain. Preferably—tbgyoate straight chain. Suitably ACYL2 is
agetyl. Wien X I'n fornul a 11'tii s)ther than -Sar-, it is suitably -(D)Al a-.
Exanpl es of cycl osporins of hf8 class suitable for use in accordance with
the present invention are: CHy

wherein -x-y- is ~CHz2-CHa- or trans -CH=CH- and ACYL' represents an acyl group.

35 Suitable acyl groups as ACYL! in formula |, are those of formula Ri-CO- and He-O-CO- wherein R, is
Ci-salkyl or Cy—sazidoalkyl and Rz is Ci-+alkyl, e.g. acetyl, 4-azidobutanoyl or methoxycarbonyl. Prefer-
ably ACYL! is a group of formula R1-CO-, in which case R; is preferably Ci-+alkyl. Most preferably R;-CO-
is acetyl.

\ Alkyl groups as or comprising Ry and Rz may be branched or straight chain. Preferably they are
V.co straight chain. Ry is most preferably methyl.
Especially preferred cyclosporins of group 1a' are those of the formula 1l or II

l»A-B-x-HeLeu-Y-HeLeu-Ala-(D)Ala-HeLeu-HeLeu—-HeVa1~I ,_
(I1)

45 123 4 S5 6 7 8 9 10 11
50
'rA-B~-X-MeLeu-Y-MeLeu-Ala-W-MeLeu-Mel.eu-MeVal
[123 & S 6 789 10 1 .‘ (11°)
55
wherein

Ais a residue as defined under 1a! above



0 1.1 [3-OAcetyl-MeBnt][err]-Gclosporin; 1.2
3'-OAcetyl-MeBnt]ferr]-[err]-G jg4 1.3

3'-O Acetyl-MeBmt][err]-[Thr] [?ff??g)géo@pori n, 1.4

3'-O Acetyl-MeBm ][err]-[Nva][err]-Ciclosporin; 1.5

3' - O Acebyl - Ve Bimby-| atir,]-veI-NNEg-[orths jdstivedf [agr@-heyld-aminsgr; | n; 45 1.6
3' - O Acexys - Melirvio} the [rdsidpé efr an]oplicallyos vl &-N:methyléted a-amino acid residue having the (D)-
3' - O Acet yl - Medsfigurgtien,r | [ (D) [err] -Cicl osporin; 1.8

3' - O AceY¥s - VBl gdditiorally, whBnNeeiy/ elivie], eNva-] an@i cl osporin; 1.9

3' - G AceWis - MhBmas|due ofra] S-ydeky- oes-Olacytiadiming acid having the(D)-configuration.
3' - 0- AcetWhend ib g #rQadylBaming asidrpsidgedhis will geterelly Baye the (L) configuration. Suitably it is a

3' - O Messidufdemyafly | - MeBnt [ [err]-Gicl osporin; 1.12

3' -0 (4- Azi dobut anoyl )-MeBnmt][err]-GCi closporin; 1.13

3'-0O Acetyl -MeBm | -[Oacet?g_-ér dlerr]-Cclosporin; 1.14 :

3' - 0%Acet yl - N- desnet hyl - MeB ]A -TO acetyl-Thr][err]-GCiclosporin; and 1.15
3'-0O Acetyl -MeBnt] 1-[ O acet yll - (D) Ser][err]-Ciclosporin; 55 Preferred
ycl osporins for use in acgorghagge W th the invegipgn are cyclosporins 1.1
to 1.10 inclusive and 1.15 above and, nost especially, cyclosporins 1.1,
1.2, 1.3, 1.4, 1.10 and 1. 15.1 A furt her group of cyclosporins of type 1la
are those: 7 EP 0 296128BRH-fe+r] Werein the residue at the 1-position
isa-3-0Oacyl-8-Cl[err]al y- -cis-MeBnt- or -dihydro-MeBnt- residue of
the formula IV R4 5 [err] 25 erein -x-y- is cis -CH=CH [err] or

a koxynmet hyl and ACYL[err] represents an acyl group. Especially suitable as
acyl gr ewhemini ACYL20epredonts biVacy grouphrremerably it fsch -dcqi-([yatirédnylGisiduaher ei n

[é’r—”r] al ky|w isAdultaply -@)Sec a8 -(B)FhrRsr, 0-acyl-(D¥Slel- 0aQ-aci-{D)Thr-rabfosulellt conpri sing [err]
may be branched or straight chain. Preferably they are straight chain.
Preferably [err] is [err]al k8x fhyl. ACYL1 in formula I'Vis suitably 30
acetyl. Especially preferred 'c{pgiospori ns of group [err] are those of
form#a Il as illustrated abpve, wherein Ais a residue of fornula IV as
defined above, B has the ¢ RJs given for for Nl, Xis -Sar- and Y is
-Val -. Exanpl es of cycl osgfﬁ]’s%gof group [err] g&l&?a le for use in
accordance with the present invention are: 1.16 -
k3 - QG acetyl - 8' - net hoxy- cing=tstgol- C cl osporin; 35 1.17

'~ Facetyl -8' -t.butoxy-cis-MBnt[err]-C closporin; 1.18

'-O acetyl -8 -net hoxy-ci siR/me] '"-[Oacetyl-Thr]-G closporin; 1.19

"-O acetyl -8 -t.butoxy-cis-MeBm]1-[Oacetyl-Thr][err]-Ciclosporin; 1.20

' - O aqioin AEYLIVRE B Mbafilgiglef for T kR [slnydrbden @Fmahyn; and 1.21
. ' - Qgacetprbrarbd-dipt a2 AGYLYRPISindul=Sii TahdIC A0 1SS binthe frrhuie RSIEH- YHeRHPROE
cycl 0Spey L,Bikyl OAlkyll YoRflps as! R Mnfay BEOBBrchdC bl $traldRCErRin Ploldfably tRdyTAts sBéight [RRain.
1- posi t isuikbly ACRLZ-is%acefyt acyl -cis-MeBnt-; a -3'-O-acyl -7' -desnet hyl - 7' -
hydr ocar byWhen-X\k Bfhula Dis othéd thanMBdB) 1t is siilBibiyd@mia-Wher ei n t he hydrocar byl noiety:
conpri ses Examplesad tydosporins of this class suitable for use in accordance with the present invention are:
st 40 1.1 [3"-0O-Acetyl-MeBmt]'-Ciclosporin;
1.2 {3-0-Acetyl-MeBmti]'-[Val]*-Ciclosporin;
1.3 [3-0-Acstyl-MeBmt]'-[ Thr-Ciclosporin;
1.4 [3-0-Acsetyl-MeBmt]'-[Nva]-Ciclosporin;
1.5 [3-0-Acetyl-MeBmt]'-INva>-[Nva] -Ciclosporin;
45 1.6 [3-0-Acetyl-MeBmt]'-[(D)AlaP-Ciclosporin;
1.7 [3'-0-Acetyl-MeBmt]'-[NvaP-[(D)Ala]E-Ciclosporin;
1.8 [3-O-Acstyl-MeBmt]'-[(D)MeVal]"'-Ciclosporin;
1.9 [3"-O-Acetyl-MeBmt]'-[Val]''-Ciclosporin;
1.10 [3-O-Acetyl-dihydro-MeBmt]'-Ciclosporin;
50 1.11 [3-O-Methoxycarbonyl-MeBmt]'-Ciclosporin;
1.12 [3'-0-(4-Azidobutanoyl)-MeBmt]'-Ciclosporin;
. 1.13 [3-0-Acetyl-MeBmt]'-{O-acetyl-ThrR-Ciclosporin;
1.14 [3-0-Acetyl-N-desmethyl-MeBmt]'-[O-acetyl- ThrF-Ciclosporin; and
1.15 [3-O-Acstyl-MeBmt]'-[O-acetyl-(D)SerP-Ciclosporin;
&5 Preferred cyclosporins for use in accordance with the invention are cyclosporins 1.1 to 1.10 inclusive
and 1.15 above and, most especially, cyclosporins 1.1, 1.2, 1.3, 1.4, 1.10 and 1.15.
A further group of cyclosporins of type 1a are those:
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carbon atons; or a -3'-0-acyl-7'-desnethyl-7"'-hydrocarbyl -di hydr o- MeBnt -
resi due, mherern t he. hydrocarbgﬁongqéyaeonprrses at least two carbon atons
and wherein any ‘aliphatic group or noiety 45 present in said hydrocarbyl
noiety is saturated. 50 55 8 EP 0 296 122 Bl These residues may be
I epr esenizpwhdiyin the @esidné aithei-positian i la -3VDeACAISIAC 2 falkoxy- XeisyMeBng- o2 FdhyGio-MeBants - CH =
CH or rdskid Ehid-formilenvy | i s hydrocarbyl and ACYL1 represents an acyl group
with the proviso that, when -x-y- is trans -CH= CH or [err] conprises at
|l east two carbon atons (i.eg,is other than nethyl), and when -Xx-y- is
-CHg- CH2- any aliphatic gro p or noiety present as or in [err] is 30
saturated. Especially suitable as acyl groups in fornula V are those of
formula [err] wherein [err]xis [err] -alkyl, in particular acetyl.
Hydr ocar byl groups as [err] ,include aromatic, aliphatic and araliphatic
groups wher eby al i phatic gJoups and noi eties may be branched or straight
chal®n. Such groups may al soyQear further substituents such as 35 hal ogen or
hydroxy or nmay be unsubstitute CH3 goui tabl e hydrocarbyl groups-as [err] are
al kyl, al kenyl, al kinyl, phenyl phenylalkyl phenyl al kenyl and
phenyl al ki nyl , especially al kyl ,| al kenyl and al ki nyl groups contai ni ng
maxjmal |y 20, prefenam}yonaxgyBMhy 8 carbon atons, and phenyl, phenyl al kyl
and phenyl al ki nyl groups h #?g\ﬁ%xrnally 12 carbon at ons. Especial ly
preferred groups [err] are g en3 B [err] [err] alkenyl and C2- 40
aIkrnyI especially phenyl Jand [err] V%en -X-y- in @Wmula Vis [err]

Qrocarbyl groups as [eog ?ﬁ|b oLncl ude aromatic, saturated aliphatic and
arahrphatrc groups in mhrch he aliphatic noiety is saturated, e.g.

udi ng any such groupk é8)this type as set forth above. Especially

preferred cycl osporins ofgst his group are those of formula 11 as illustrated
above, wherein Ais 45 a residue of fernmula V as defined above, B has
t he neanings given for fornmula 11, Xis -Sar- and Y is -Val-. Exanpl es of

cyc#bsﬁﬁﬁhns of this ﬂroup, suitable for use in accordance with the present
i nvent¥Yrie ¢if {CH=LCH> or -CH2-CH;-, Ry is Cz-galkoxymethyl and ACYL! represents an acyl group.
[3-O ack ially sutghle pg:AcHhS rouvs -nmr@w %B?ﬁe oL forpuia Rysifspherein fe focdi—valkyl
[ 3 O |g_rqyp§aw5 g R4, may branched or straight chain.
OLaLEL; ﬂs‘ -[edraLOerlvl%§ 1 n, 1.28
yla

?%f’ ‘“”” ok “'“78' c'F sgrré ROPPEY'r AOR i1 (Upde Pots ssfipbly 1 o5
qq "5'%'?3’3

8 all p rrgg s orr gyoup (faz ar I\{ﬁose o]
d pve fbt ani %}%
O l' of' gn p1 -
C)a i5-MeB Tqﬁ crs c osporrn

Veis-MeBmtE-Bicib hAyI) cis- Nant] Ci cl osporin; 55
.30 [311@[@9%33.37",{%% y? i 2EURRMHp-OMRBEBkh;- [ €7 1] - Gicl osporin; 1.31

3 - acety\ib {3%0-abéty8%b .c?s.mm[d.a@iysfmpa%gpo{,@r r]-Giclosporin; 1.32
3 O aa@b y3-0-acetylashamiony-tis-MeBmt] YdIR-CicicspinBedd - [ err] O cl ospori n;
1.21 [3'-O-acetyl-8-methoxy-cis-MeBmt]'-[NvaR-Ciclosporin;
A turther group of cyclosporins of type 1a are those:
1a%) Wherein the residue at the 1-position is a -3-O-acyl-cis-MeBmt-; a -3'-O-acyl-7-desmethyl-7~
hydrocarbyl- -MeBmt- or -cis-MeBmt- residue, wherein the hydrocarby! moiety comprises at least two
carbon atoms; or a -3-O-acyl-7-desmethyl-7-hydrocarbyl-dihydro-MeBmt- residue, wherein the
hydrocarbyl moiety comprises at least two carbon atoms and wherein any aliphatic group or moiety
45 present in said hydrocarbyl moiety is saturated.
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1.33 [3'-Cacetyl-7-desnethyl-7"-vinyl-cis-MeBnt[err]C closporin; and 9

EP 0 296 122 Bl 1.34 :

[3'-Oacetyl -7' -desnet hyl - (3 Pr%?r%61r122p3r1opyl) cis-MeBnt][err]-GCiclosporin
;A further group of cycl osporr ns of CLASS 1 are those: 1b) Werein the '
[ er r] - car ibsse adsiduasofiaytle @epresertabi by tiet forinla V2- posi tion is O acyl substituted,
I.e. wherein the residue at the 2-position is a [err]-0-acyl-a-am no acid
residue, and the residue at t l-position is other 5 t han as defined
under 1la) above. Wen the res:?ue at the 2-positionis a

[err]& 0-acyl-a-amno acid resitue, this residue will generally have the (L)
configuration. Suitably it is s residue of formula Il1" O ACYL3 10

[err] in which ACYL3 represents an acyl group. Preferably it is an

O acyl -(L)-threonyl residue. Suitable groups as ACYL[err] in formula 11",

are those of the fornmula [ ERR]J¥Qas the neanings given for formula Ill, R7
is tH® residue of a cycl osporin %gg a [err]-amno acid residue in the
2-position attached to the noiety [err]-CO via the [err]-oxygen atom

of said residue, and [err] is [err Al kyl ene groups as [err] may be
branched or strai ght ACEE}<0. P(m)feremJ\ot hey are straight chain. [err] is 25
prefggably [err]alkyl ene. formula [err]-CO are generally
preferred, preferred S|gn|f|cances bei ng as herei nbefore set forth
inrelation to fornula I11. Pakticul ar cycl osporins of (Vhis group are those
of formula 11 as illustrated_ agpyegowherein Ais -MBnt- or
Adijhydro-MeBnt-, B is a residue as defl ned under 1b above, e.g. of formul a
ITI" 2as defined above, X id - - and Y is -val- 30 Exanpl es of such
cyel osporins suitable for gHg in accordance with the present invention are:
1.35 [O Acetyl-Thr][err]-G closporin; and 1.36 1, 2-Ethanedi carboxylic acid
[O-threonyl[err]-Ci closporin di-ester. Ciclosporin 1.36 has the fornula VI
35 [erryherejn ) 45 [err] ISL) 50 [err] 2 55 A further preferred group of
cyclc?épd‘ryrﬁ§'sd¥t'¥n§ ©: 1c) Wierein the 3'-carbon atom of the
resrdue“'als"i’qf@am;rfﬂgrtron |s ‘oxo substituted. 10 ’

CYL! represents an acyl group,
with the proviso that, when -x-y- is trans -CH=CH- or -CH2-CHz-, Rs comprises at least two carbon atoms
b (i.e. is other than methyl), and when x-y- is -CHz-CH- any aliphatic group or moiety present as or in Rs is
30 saturated.
Especially suitable as acyl groups in formula V are those of formula Rs-CO- wherein Rs is Ci~salkyl, in
particular acetyl.
Hydrocarbyl groups as Rs include aromatic, aliphatic and araliphatic groups, whereby aliphatic groups
and moieties may be branched or straight chain. Such groups may also bear further substituents such as
35 halogen or hydroxy or may be unsubstituted.
Suitable hydrocarbyl groups as Rs are alkyl, alkenyl, alkinyl, phenyl, phenylalkyl, phenylalkenyl and
phenylalkinyl, especially alkyl, alkenyl and alkinyl groups containing maximally 20, preferably maximally 8
carbon atoms, and phenyl, phenylalkyl and phenylalkinyl groups containing maximally 12 carbon atoms.
I Especially preferred groups Rs are phenyl, phenyl-(Ci-salkyl), Ci-10alkyl, Cz-10alkenyl and Cz-
40 -—10alkinyl, especially phenyl, and C;-salkyl. ‘

When -x-y- in formula V is -CH-CHz-, hydrocarbyl groups as Rs will include aromatic, saturated
aliphatic and araliphatic groups in which the aliphatic moiety is saturated, e.g. including any such groups of
this type as set forth above.

Especially preferred cyclosporins of this group are those of formula Il as illustrated above, wherein A is

45 aresidue of formula V as defined above, B has the meanings given for formula ll, X is -Sar- and Y is -Val-.

Examples of cyclosporins of this group, suitable for use in accordance with the present invention are:

1.22 [3-O-acetyl-7"-desmethyl-7'-phenyl-MeBmt]'-Ciclosporin;
1.23 [3-O-acetyl-cis-MeBmt]'-Ciclosporin;
1.24 [3-O-acetyl-7"-desmethyl-7-vinyl-cis-MeBmt]'-Ciclosporin;
50 1.25 [3-O-acetyl-7'-desmethyl-7-vinyl-cis-MeBmt]'-[O-acetyl-Thr}>-Ciclosporin;
1.26 [3-O-acetyl-7'-desmethyl-7'-i. pentyl-cis-MeBmt]-Ciclosporin;
1.27 [3-O-acetyl-7"-desmethyl-7-phenyl-cis-MeBmt]'-Ciclosporin;
1.28 [3-O-acetyl-7"-desmethyl-7"-n.propyl-cis-MeBmt]'-Ciclosporin;
1.29 [3-O-acetyl-7-desmethyl-7'-(8-allyl)-cis-MeBmt]'-Ciclosporin;
55 1.30 [3'-O-acetyl-7-desmethyl-7"-phenyl-MeBmt]'-[ValR-Ciclosporin;
1.31 [¥-O-acetyl-7-desmethyl-7"-phenyl-cis-MeBmt]'-[Val]>-Ciclosporin;
1.32 [3-O-acetyl-7-desmethyl-7'-vinyl-cis-MeBmt]'-[Val]>-Ciclosporin;
1.33 [3-0O-acetyl-7-desmethyl-7-vinyl-cis-MeBmt]'~[Nva}-Ciclosporin; and



EP 0 296 122 Bl When the 3-carbon atom of the residue at the 1-position is
0X0 substituted this is S“itabLFPbéme? gy-3' - oxo- MeBnt - of formula VI1 5
[err] 10 (M) [err] [err] 20 Especrally preferred cyclosporins of this
group are those of formula 11 as illustrated above, wherein Ais a 25

resi due 0B84 [360-aeotyh7 dbsmettyBX-(3-brénd¥@Siofyl)GisMRBM G Sopbinen for forrmula 11, Xis
- Sar - andA Mirthes grolndf-cyclobpariat offGLASH @ Bredtioseip of cycl osporins of CLASS | are

t hose: 1dB) Whesirethe Stdaebof etom] af shelresiduatad thie Rfpobition i§ ©sdcgl sabstifuteti®. whedpeksthbi ON i S
[ er r] - oxtesidushaitthe 2rpesifion is, a28-OwhyHeaiminotabid resiEse, dne thatresidue althp dpbditioans bthera

[ er r§ - oxthamasdefined upder da) @bayp.due. When the residue at the 2-position is a

[ er r] - oxd¥eendin fegjduscat ther2cnopitinnds a 1BrQ-aryecaniinh asidvesiduegbia eesiglié ill ganceally have 30

(L) coifei(spafiovration- SuftablyStie ¢ residug of fgrmulp et hyl ket o- A y- of fornula VI |

[err] 40 Exanples of cyclosporins belonging to groups 1c and 1d, suitable
for use in accordance with €¥lgr esent invention are: 1.37
[3'-fbsoxy-3'-oxo-Nant]'-qiclosporin; 1.38
[3'-EEsoxy-S'-oxo-Nant]Le%kégéval][err]-Cicloiﬁgrin; 1.39

[ 3' - Desoxy- 3' - oxo- MeBnt | P- Jerr]-Giclospor{i¥l’4b 1. 40

[ a- Met hyl ket o- 3 y] Gi cl osporfin; and 1.41

[ Di hgdro-Nant]-[a-nEth¥k¥_ oéégy][err]-Ciclosporin; Cycl osporins 1.37 to
1.39 are especially preferred. CLASS 2 50 A cyclosporin wherein: i) The
3'-carbon atom of the resid® at the 1l-position is [err]al koxyim no
substituted, e.g. a cyclosporin wherein the residue at the 1 position is a
- § + desoatieh ACKErodrevehto %y @i gisup- Ivki&iaBly it ls@h 0He@:(L)Hrednji esithle ' €51 due at t he
2-posi t i Buitdbis ghoupg &9 ACYD Indatmylb I, tHdsE of 16 fofula Re-CO-lof k,-G0-R-COS wstan A t he
11> Poshas they meanings gikbriet foayrula(Ill,)R; s tha ydsidud\ofreedydivspofin-having @l stE-fLli-a-@knino acid

N- met hyesidgd_in-thex-positiencdtteched to the mdietn ECMRRI-CQ-Lvja- thee p-oxyigert e GLAId residul;Rn@ R 96 122
Bl - 3' isfSesaglkyler®. - [ err ] al koxyi mi no) - MeBnt - resi dues as defined under (i)
above haAkviepgegounsrasi e may pecbreijchgthon siraight chain. rArefgkhiily they) e LstBigltchéie rReis By  be
br arfé h8@ferply G realkyene. Aqybgreups pf iofmulacistGO- ateegenerally prafarnad, grefonet significa®®s for By
N- et h{f-CP1 Beingjap B?’%'B?e@cﬁ:}?\‘ forth iyselgtipmiolf@myla Bis used under (iii) above is neant
the resj di& "5‘;1 ?593?%1“%1“)@ ,:L@PF'} arghose ofiprenpia iy as Hiugtatad abeygr WheminoA ist-MeBMic| ass
are t hgg% Inydro-Mal %I is @ reT Pt’af defined under 1b above, e.g. of formula lll* as defined above, X is

U -Sar- and Y is -Val-.

3

0 Examples of such cyclosporins suitable for use in accordance with the present invention are:
1.35 [O-Acetyl-ThrR-Ciclosporin; and
1.36 1,2-Ethanedicarboxylic acid [O-threonylP-Ciclosporin di-ester.
Ciclosporin 1.36 has the formula VI

(VI)

45

MeBmt-NH-CH-CO-Sar-MeLeu-Val-MeLeu

(L) -1

50 L '

Ala-(D)Ala-MeLeu-MeLeu-MeVal
| 2
§6 — -

A further preferred group of cyclosporins of CLASS 1 are those:
1c) Wherein the 3'-carbon atom of the residue at the 1-position is oxo substituted.

10



Wherein Ais -MBnt-, -dihydro-MeBnt- or a residue as defined under (i)
above, so Bis -aAbu-, -Thrgpoodgh2eg8f -Nva- or additionally, when Ais
-MeBm -or -di hydro-MeBnt-, -lle-, and %en Ais -MBnt- or.-dihydro-MBnt-
and Bis -aAbu-, -Thr-, -Val- or -Nva-, Zis -MAa-, Mlle-, Mallolle-
or - MeLeuwnenatie $barbdncatomfofitiss residuelactbe tHpesitias isced substithtadrtbie s s@itably adrdesexyed- when
Bis -oké-MeBmtid formulkMIO 296122 Bl Z is -MVal-. Exanples of such

cycl osporins suitable for use in accordance with the present invention are:
2.1 [3' -Desoxy-3'-net hoxyi mno-MeBnt][err]-G closporin;

2.2[&érr] -G closporin; 5C8H; 2.3 [MeAla][err]-C closporin; 2.4
[Melle][err]-Giclospori n;\am& 2.5 [Meallolle][err]-Ci closporin; and 2.6

[ MeLeu] "-Ciclosporin; O thijg class, cyclosporins wherein the residue at
the 2-position has the rreanilﬁé'kgﬁ/en under (ii) above, 10 especial ly
cyclosporin 2.2, are preferrggl. Cycl osporins wherein the residue at the
11-p8si ti on has the neaning q’“‘@é‘ under (iii) above, e.g. cyclosporins 2.4
and 2.5, are also of particularyrhterest. CLASS 3 15 Cycl ospori ns of
formula XI as illustrated abovejwherein: Zis -Val- or -MeVal-: when Z is

-Val -, 20 Ais -MB L hydr o- MeBnt -; or %nZis -Meval - Ais
-3' -gesoxy-MeBnt -, 3'-de %r o- MeBnt -, - N-dgs t hyl - MeBnt -,

-N-desnet hyl - di hydro- MeBnt-] 4{B)d€8lexy-4' - desnet hyl - di hydr o- MeBnt - or
-MeLeu-: and 25 when Zis -Mal-, Bis -aAbu- or -Thr-; when Zis -MVal-
and 30 Ais -3 -desogéry- Bnt -, -3'-desoxy-di hydro-MeBnt -,

{3 - desoxy- 4' - desnet hyl -HrtydHo®eBnt- or - MeLeu-,

|

20 (s)

CH,

Especially preferred cyclosporins of this group are those of formula Il as illustrated above, wherein A is a
25 residue of formula Vil above, B has the meanings given for formula I, X is -Sar- and Y is -Val-.
A yet further group of cyclosporins of CLASS | are those:
1d) Wherein the S-carbon atom of the residue at the 2-posifion is g-oxo substituted, i.e. whersin the
residue at the 2-position is a 8-ox0-a-amino acid residue. . _
- When the residue at the 2-position is a 8-oxo-a-amino acid residue, this residue will generally have the
— 30 (L) configuration. Suitably it is -a-methylketo-Gly- of formula VIl

| CH,

-=NB— CH—CO~ _ (VIII)
L

o 40 Examples of cyclosporine belonging to groups 1c and 1d, suitable for use in accordance with the present
invention are:

1.37 [3-Desoxy-3'-oxo-MeBmt]'-Ciclosporin;

1.38 [3-Desoxy-3-oxo-MeBmt]'-[ValP-Ciclosporin;

1.39 [3-Desoxy-3"-oxo-MeBmi]'-[NvaCiclosporin;

45 1.40 [«-Methylketo-GlyJ?-Ciclosporin; and
1.41 [Dihydro-MeBmt]'-[«-methylketo-GlyP-Ciclosporin;
Cyclosporins 1.37 to 1.39 are especially preferred.

CLASS 2

50
A cyclosporin wherein:
i} The 3"-carbon atom of the residue at the 1-position is Ci-¢alkoxyimino substituted, e.g. a cyclosporin
wherein the residue at the 1 position is a -3'-desoxy-3'-(C1 -+ alkoxyamino)-MeBmt- residue; or
ii) The residue at the 2-position is an (L)-isoleucyl residue; or
56 lii) The residue at the 11-position is an N-methyl-(L)-alanyl, N-methyl-(L)-isoleucyl or N-methyl-(L)-
alloisoleucyl or N-methyl-(L)-leucyl residue.

1



is -aAbu-; or when Z is -NEVaI and 35 Ais -Ndesnethyl-MBnm- or
- N- desnet hyl - di hydr o- MeBnt -, 6 12¥'gt Cyclosporins of this class are:
3.1. [Val][err]-Ci closporin (a 2inomm as cyclosporin E); 3.2.

[ Di hydro- MeBnt]-[ Val] - Clclosporln (or dihydrocycl osporin E); 40 3.3

[ 3' - Des eXpeddr28i(G:'-+ dliogylimisg)MeBint- fasiduas\es definpdtrider (ff phov@habe the formula IX

[ 3' - Desoxy-di hydro-MeBnmt]'-Ci cl osporin (or dihydrocyclosporin F); 3.5

[ N-Desnmet hyl -MeBm]' -[Thr][err] C closporin (or cyclosporin P); 3.6

[ N- Desnet hyl - di hydr o- Me Jlerr]-[Thr]2-Ci closporin (or dihydrocyclosporin
P);83.7 [Thr]-[Val][err]- ewsporin (or cyclosporin W; 45 3.8

[ Di hydro-MeBnt]-[Thr][err]-[Wal][err]-Ci closporin (or dihydrocyclosporin
W; 3.9 [3' -Desoxy-4'-desnet jyl -di hydro- MeBnt]-Ci cl osporin (or cyclosporin
Z); 3.10. [MeLeu]1-GCi cl ospor€m (or cyclosporin 28). Various acyl ated

cycl osporins of group la), in ticular group 1la'), and group 1lb) are
knd®n. Thus cyclosporins 1.1, 1.4% 1.8, 1.9, 1.13, 1.14 and 1.35 are known
fromand are descri bed, togethed with 50 processes for their production,
e.g. from Traber et q%-o-ﬁfﬂv @ m Acta, 60, 1247xyt seq. (1977), 65,
1655 et seq. (1982), 70, f§§Tk’ 7@(1.987) Kobel et aI , Europ. J. Applied
M cgobi ol ogy, Bi ot echnol ogy 14352 et seqg. (1982); and von Wartburg et
al., Progress in Allergy, 38} 28 et seq. (1986). Cyclosporins 1.3, 1.5,
1.6, 1.7 and 1.10 are new fQ%n1part of the present invention as novel
conpounds per se.. Cyclosporl , 1.5to 1.7 and 1. 10 may be prepared
Qpﬂlogously to the nmethods %8) described in the art, e.g. for the
preparation of cyclosporigy,1.1., by acetylation of the corresponding

cy€l osporins wherein the rdsidue at the 1- position is -MeBnt- or

-di hydro-MeBnt-. The cyclosporin starting materials are known, in the case
of cyWhesipdeiis&-dalkgl. and 1.7 frome.g. European patent publi cation no. 0 194
972. Thehlsylaseupe s aychermanthied ongiaighttchain. Pedfdrably thry gigltghain har act eri sti cs:
13 28 gBRYN-pethyl-{L)-ol Bglewygqeelgle-kp&tuaed ugder (iii) above is meant the residue of formulepX

[err] (c =0.97 in [err] 1 5 [err] (c =1.0in [err] 10 1.6
[err] 15 [err] 1.10 [err] In
general, when the resi@fs at t 2-position in the cyclosporin starting
thgrial is a[err]-hyd i r]-anino acid residue, for exanple -Thr-,

the [err] group at this po on will be nore readily susceptible to
reaction than the 3- hydroxy . of -MeBnt- or -dihydro-MeBnt-, at the

1- position. Cyclosporlns mhe eln the 26 residue at¢gyhe 2-position, but not
the residue at the 1 -pgsiti s acylated [as in the case of group 1 b)
cygkosporins, for exanp or|n 1.35] or wherein both the residue at

the 1- and 2-position is acylhted [as in the case of cyclosporins 1.13 and
1.14 of group [err] may us be readily obtained, according to, or

anal ogously to, the nethods described in the art, taking advantage of this -
rrel.ative difference in reactivity. To

‘\r" Preferred cyclosporins of this class are those of formula Xi

- p=A~B-Sar-MeLeu-Val-MeLeu-Ala-(D)Ala-MeLeu-MeLeu-2
[-1 2 3 4 5 6 7 8 9 10 1;-] (XX)

wherein
Ais  -MeBmt-, -dihydro-MeBmt- or a residue as defined under (j) above,
50 Bis -aAbu-, -Thr-, -Val- or -Nva- or additionally, when A is -MeBmt-or -dihydro-MeBmt-, -lls-, and
when
Ais  -MeBmt- or -dihydro-MeBmt- and
Bis -aAbu-, -Thr-, -Val- or -Nva-,
Zis -MeAla-, Melle-, Meallolle- or -MeLeu-, or

§5 when
Ais  aresidue as defined under (i) above or
" when
Bis -lle-,
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produce cycl osporins wherein the 1-position is 3'-Oacylated but having a
free [err]-OH group at 2-positi Gp ig@ah"’% pi N the case of cyclosporin 1.3]
it is first necessary to protect t roxy group at the 2-position and

then renove the protecting group subsequent to acylation of the residue at
the 1-poszisi onmevidre foll owing exanple is illustrative of the general

pr ocedur e Exdmplesiol suci\cydinsgdfingsaitablel farus@in accordance with the present invention are:

[ 3" - O ace2.y[3-Ddsbuyi3]-rhethokiim]np-&eBintliddsperpor i N ( Cycl osporin 1.3): Step 1:

i nt r oduct 2.2hleBLiclaspo; pr ot ecting group at -Thr-[err]of [Thr-C cl osporin 40
6. 09¢ of 2.IMepaE@ilospprint osporin are dissolved in 25 m abs. [err] and 5ni

et hi nyl - e2-fhiMellel\@iclpspanin; and | f | uor oacetic acid are added. The reaction

m xt ure i35 BMepliofieJ-Ciclesporis apd 5. at roomtenperature under an atnmosphere of
ni trogen. 2‘1’%‘-?‘@'&51"\°W“’Fﬂ xture is shaken with cold, 20% errL hed with
wat er, ext étt%%s \ﬁV‘E’??pT'\Q?Y’ °’%ﬂ fhe gesiguesst "[eérmf't'?'ﬁ o i gieaning:ohvey sl t%’ﬂ‘.’e' The

obt ai’he8sPegialke usi n ilica.qgel
(5] itio) aha th an ive e ('(E) Ve, ©
(0.04-0.0 %?]s;t}j tg ﬁ% étrgﬁ_%q'%”@ n "3, e, e g‘ﬂd’ 8gl"f‘%6t'fn§é%|% A5

500 f P%i S ?’88&%?’ t hyl - et hoxynet hyl

ether][%ﬁég closporl nis recovered fromfractions 26 to 29: mp. =
76.6[@ p 2. acylation of [Thr][err]-G closporin in -Thr-2 O protected
form50 gy o,@@gfgﬁnutah@apﬁ,&ggggabg%%gp, 1, 106 nl acetic acid anhydride

and 1.22gzaf 4Aval srehdgl--am nopyridine are conbined and stirred for 20 hrs.

at roomyhgnperature and taken up with toluene at 40 * C. The residue is
cussol vedzisn 40841 toluene and extracted 1x with 250 m col d acetic acid,
1x wizbh 2R@ n-mMeB@t- orl-dinyird-MeBd@Qot col d 20% [err] and 1x with 250nm H20. The
t OFuenewnstt racts are dried over MySO4, filtered evaporated and dried under
vacuum t oZisi el-teYdd' - 0- acet yl - MeBnt ] - [ Thr- 1- net hyl - et hoxynet hyl ether][err]
55 Ci &lsos p&rdesoxy-MdBmt-, BRiIegoxp<UydreMeBimt-, SNadesrBethytiMpirolt, eBtdesmethyl-dihydro-

[ 3' - O acet yl - NdBinnt -3[-deisexy {4edesmeti@il-dihysispeRn- ¢rMelpirt anfder r ] O- pr ot ect ed form
11. 385 ®hent he product of step 2, 80m tetrahydrofuran and 160m 67% acetic
acid are &isi rrgd for_48 hrs. at roomtenperature under N2. The reaction

m xt ure |§'st akefMPuy® -1t ol uene, the residue dissolved in toluene, 5 shaken
with 20 Oggr] a§he§ W th H20 and the tol uene extracts dried over [err]
apd filtefed ';\q a urlfled hlcaIIy
usi nd” 4409 °si |, T8 GE %’8‘ ?ﬁtﬁ?ﬁ@g{‘ %%égf%e y{'@@ Ckg 1 dant and
collectin m fractlons The end- product [3' - Oacetyl MeBnt] 1-

[ Thr] 2- osporlri Is recovered fromfractions 5-9: mp. [err] (c = 0.65
inferr] & ospRldmgof formula 11' are new and form part “of the pr esent

i nvengi ONA@S NAMRLmRNIMEBHROS -RBEsnibfyi-difydro-MBmer di ngly in a further aspect
the presepis i nyghtion provides, as a novel group of cyclosporins, those:
[err] ObydidsBorin® bithis Sadslare: as here| nbef ore defi ned. Cycl osporins of

gr oup[ er r $.avaibCidispann (2R khdwniak eydbsponiaEpgousl y to the procedures for the

pr oduct i o2.@bihyoremeBretl-{Val)sCiospodn (br dihydiocyciospatin E); her ei nbefore referred to or
amdl (19 O US 8.9 [A-DesttycMegBmiitiQicosporin fof cyclggpodePorin 1. 3, starting fromthe

cor r espondit# [ByDesyxyrdiygroMeBat] WPiclesporin (orrdihydrecycldsperinff); t he 1- position is - MeBnt -
or 15 -5 NBesmethdieBmtlREyilfrGickasparin far cyaingpaia®lr i al s are known and

descri bed36f y-diydrerMeBratl B hr-Gittosgonn (of hydrocylosers Plion, e.g. in WK

patent ap ”T(';‘ ACLY QI@J"SPE""M'S‘V%B"““L‘JQ atent no. -4 639 484 and European

pat erff pu F‘PZM?B F(%%]" fydrocyelosrod e  cycl osporins of

formul a 1 ' ‘§°P"8§'f‘ Lﬁé"kﬁf’“ﬁ(‘%ﬁ"yq’fﬁfm"ﬁﬂ (rat her than

[err]-O0- a [ °L°"a "';é' & ‘emar red,ar u

oD m i 47 mﬂ Ak e el
Bes§H§ | t 1

1. 15 'Of ogf tidhn, ‘%é& dd&% oo 'En'&: o au.émggiaé.i‘lhﬁomy, T, 273 .

seq. (1982); and von Wartburg et al., Progress in Allergy, 38, 28 et seq. (1986).
Cyclosporins 1.3, 1.5, 1.6, 1.7 and 1.10 are new and form part of the present invention as novel
compounds per se.. Cyclosporins 1.2, 1.5 to 1.7 and 1.10 may be prepared analogously o0 the methods
s5 described in the art, e.g. for the preparation of cyclosporin 1.1., by acetylation of the corresponding
cyclosporins wherein the residue at the 1-position is -MeBmt- or -dihydro-MeBmt-. The cyclosporin starting
~ materials are known, in the case of cyclosporins 1.6 and 1.7 from e.g. European patent publication no. 0
194 972. The product cyclosporins have the following physical characteristics:
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[err] = -272 [err](c = 1.0 in [err] Cyclosporins wherein the 3'-carbon atom
of the residue at the 1-positighgigs 344 gpal kyl carbonyl oxy or -
al koxycar bonyl oxy substituted are ?so new and formpart of the present
i nvention as novel conpounds per se. 25 A group of cyclosporins of this
type conprises those: [err] Werein the residue at the 1-position is a
-3 -0OJerr] azianl RYT JFcarbonyl.- or. -3 -O | err] carobony]- -MBnt- or

- di hydro- MeBnt -| resi due} i.cFM§EbAA*4 | as illustrated| above, wherein
ACYL1 is a group of forjpul a Lerr] CO or R-O-CO whereinj[err] is Cl1

-4agi doal kyl an I's [erk], Bhel e{soad SRO of thls group are those
of formula 11 i 'Izust F at éél"agovgﬂh ggﬁCEQAﬁl g'hgfl)esi dup 30 -as defined
under [err] aboye, B ha“ the neanings given for formula 4, X is -Sar- and
Y is -Val-. The| prgsent}inve 1@51 aly3fe (QYL g endu,9cess|for the
productlon of clclospor|ns o gr oup [errpﬁr whi ch process cpnprises: a)
rea8t| ng t he cot recnnnd ng D\Lr‘annnrl [aTRYY a) b at the
1-position is -MeBnie of QhMr-o-somsmeceoi.smxacnmmound of formula XlII or
XI1l. 35 [err] B0 Where|n [err] have the neanings g| ven apove and Qis a

| eavi ng group. P--5—stit+ebty—heteger—or—c—Yhen—O1Ts—al ogen, reaction is
sui jably carriefl old7 e. . |[n]i’r?e pﬁ%&@hc@;-@ﬁaﬁbgﬁé:}st sfich as
n-butyllithiumjWen Qfs -OHreaction is suitably carriefi out in the
presence of an getivatTg 2 e ﬁ«eacuon 1 surra perijornmed at
tenperatures of | frbmOal -1 slg?d= 293¢, (‘é‘ gi:’r)l bed}in the foll ow ng
eé;mpl es B: 45 MPLES}B 1. Preparation of
3' O et hoxycarbony EBN | 1- CGclTosporin (cyclosporin 1.11) 3.76m of a
1‘*#8M solution of n-butyllithiumin 3.76m hexane are added to 0.87m

di i sopr dpygéraral, wheni the fedidue at the R+pasiitipal indheLcyainsperin stafiiig matedal tshees-tytiedxgagtninor ed f or
30 m racid gesidjies ffar plan®ly -Thre the sy group & tHiSpdsitich will bee mpra mgadilyosuspeptiblectp evactidded at
the s the fiwdraxyueg. ahdMedmt orj -digydroMeBmiy el teot-pesitibnirGynlespod® wherein thg. 326
met 4y Iresifue elothe 2rpasitionabub notdthe thsidvadatdhe #-positign.do pevialed deb indhe ease gf g 1) hour
at - 783"@390!‘!1% for exgmploqyelpIporins1-35) enrwhareindigiiihg sidyegb the d- sndgrpopitigrdepcyietede. 10n
of wat®in fpsaseqf 6¥F'°&PRT“%§ a'\?f‘ ‘ﬁH’é 9'l°!‘ﬁ ?aa r‘BFtHed?FdF\b?FEﬁmﬁ 9550 iRgB A at | on.
The r Saglogously; te, t?“a'R% d‘%ﬁ“&? in '?aﬁ*é"% ﬁeous

¢ Poguce cyc av
or g“’gn I:'csmoveﬁﬁP prft emg j.% 9;%3;1% %Z%;%? glofr@eqre E&gﬁ%@ -pag}::'i' e f Iow@ %a Hg

resid
e ‘8‘ conpound: [err] 15  EP 0 296 122 Bl 2.

D

et hyI

acet ate,

Pr eparE%Mﬁ[Epf [3 0(4 azi dobut anoyl ) - MeBnt ] - G cl osporin (cycl osporin
1.1g) 774y ferr]azidobutyric acid, 8.6g 4-dinmethylam nopyridine and 5.11g

Mil T a A JPBOD-ade- ggé,ﬁwqrhllzcmpw,{ PMdspsliniisym i odi de) are added to
12. OZ%TH—FH—ZOUWT_HUS‘—WW%TTO‘TWWMU on mxture is stirred

for 9 Btdpr1Sintratfuctiol 6 Bn ICSPFREAAG Grow at TithE2 & ptnAp-Oicldspaiiroduct is diluted with
[err] [ Shaken 5 W th 1T00m T1ce-cold, I0% NaCOH, 200m H20 and 200m 10%
Aol ¢ 99 olTIEGicikrokin \ant dissolveddh 3)@nl b ACHLCly pével iyl efiny-eltiér cetid coaml [ er 1 |
The f iftugregcetici asidcaye pddedt B reavtiondmixta is gtirred . forT20chr rab capot temperiure iuhdes gin
chr omatmsgahatshefcaitrdggn. B rrgaction fbxtuss s shakegewith(@id) 20% . IR wesbedh gith water,
hex anérected dﬁg QI@C ) ddad evey Mo | filtteredq japdy evaporated. The obtained foam is purified
chromatographically using 440g silica gel {0.04-0.08) using foluene/acetone (2:1) as eluant and collecting in
45 500ml fractions. The product, [Thr-1-methyl-sthoxymsthy! ether?-Ciclosporin is recovered from fractions 26
10 29: m.p. = 76.6°. .

Step 2: acylation of [Thr]2-Ciclosporin in -Thr-2 O-protected form

sc  10.88g of the product of step 1, 106 ml acetic acid anhydride and 1.22g of 4-dimethylaminopyridine are
combined and stirred for 20 hrs. at room temperature and taken up with toluene at 40°C. The residue is
dissolved in 400ml toluene and extracted 1x with 250 mil cold acetic acid, 1x with 250 ml H20, 1x with
- 200ml cold 20% KHCO3; and 1x with 250ml H20. The toluene extracts are dried over MgSQ., filtered
evaporated and dried under vacuum to yield [3-O-acetyl-MeBmt]!-[Thr-1-methyl-ethoxymethyl ether}*-

s5 Ciclosporin.
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fn fractions of 250m up to fraction 20 and then hexane/acetone (7:3),
collecting in fractions of 300mgt %t@ The t|t| e conmpound is
recovered fromfractions 23-27: er?{6 89. = 0.5in [err] 10
Q/cl osporins of group 1a2 as hereinbefore set forth are al so new and form
part of sih8: daprBB&ioh of [BAPalVMCERT mtm.cnss@mwnﬂ& PproteltSd form€ pr esent
i nventi OM arso provides a process for the production of cyclosporins of
group [ er n}.38ydf &Ha pddoG &F Stept2) B totesRydrdi)rartahy |[160n 1I87% tabeftic @cld bre Sfireaddoriag hrs.
cycl ospatrrodm telnpsratira ubdee Ni. Thé thadiominixturecis thkepasmpiirt folnene] the msidjecdissived|ik okmneci s -
15 s MatBken-withr20fecHGQa alvastedywittli Hapcand tHektBuene exteasts diiedl obr MgSQndngd fikdrad. The r |  of
f or nul afiltdle ais evabasated cend dpwifiesl; echreetographicallyi visieg r448g dsdlisa ogel f (9/0AGI08) XbIRG as
def i nedtolubnsiacetord (B;a)saSt ¢lantighd collegiingrin §00m! driactions. Toe erfdcarody¢tal31Q-acelyl-MeBrtfn r -
and Y i EhPAgiglasporia igy ?fqum&actms\ﬁn&mof?é@ﬁﬂehﬂa 6?55rd¢n‘iﬁ53n%c'§)err][
wher ei n_[ &¥¢lqsperins uladl|’ prgnews Arel foym eart:pf the raserty inyenger,es Mo CrmnEHRss Peiso.
hal od® nA?fPGFE%'V By ‘H‘e" aspeqt ‘hPGfes?'ﬁ@VﬁﬂF@tPé?"gPsf 6?13 6‘?"°'§“199BT ‘EY%'B??P"‘ﬁ Seyr oup
[err] whel®d tteﬁermr'eé!.aaagfe'ate'q'mﬁfﬁed

PRAUGEAR o

PQ" la %E%g‘”?‘ %ﬁﬂl e ACYL
e on s wheérein tﬂyr is -MeBmt-

s an, a i iﬁa ater aré%a l b1 mg&ﬁe@m B bl Pﬁ.epr in

wher el n ’%g H nt no. 4 639 434 a Europea pate

- 3" - O ap)hicaton AACE 05 aE%q rms la IF, SRbrEH W Rlind felidld!ofa 2Vl S0
55 16 hydkdxy- QraalgrﬁthQnZ@Oﬁéyl II"IO ﬁrré‘stdﬁe B‘e%rép%e@gnaﬁ Sisly @ gPloWxdifiie NQJyQFsPUp,

Wﬁﬁ;ﬁé&tmg Qhe SYGAINBH, Scytifg/4t Hésl%&ﬁdﬂ aRd thbrPddPibtecting atde 838sitionl | | UST T at ed

OVQo ercptibbpdrint 15153F §r8sy Tathadihe foldwingl chardewdrising afief i ned above, B has the
| NgRpj@=vereS@e ffoanGHER. | |, X is -Sar- and Y is -Val-, with a conpound

of f or mul ayefdépbring avhérpin 36k 3'-cam&redm iof ha edsidue bl the i1pogitivn iy bzidvelkflerbohyloxd at ky |
and [ er alkoxjrasoiiyivey subatituterjarg ialsemow andl fdno Ipanti biethd preseitdavedtion as havelaompouddspee W t h
processsstep (c) above may be carried out in accordance with standard
met h@els erfgdmy@ﬁcvbbwomfﬁ@mtsmpgcqnmqthqerr eaction, e.g. under anhydrous
condi t i ont’) Whareip: therypsidue]ah thent-pasitien is poPYR(h ~s@ridagikylkrarbomd- er h3Es(Cabalyit e

benzene, Q@@Bﬂ‘a"‘ymbpuﬂthﬁ'@@? rogiiipe fe. oF formyla| @ Husirgled gbove wperPiBAGYYd ip® fr om
about [eri'\v‘r P forepipaiif-G O qf Re QL Wé%’@ﬂ@e'%ﬁ‘-e?z'é%ﬁ“%" ang Ry is Gyrpaliylic o | - et al

eni dé&referied W@%EQ"P%W thig group arp, thogaf Jormulp i El“*’t‘!ﬁ"?d ﬁ"ha’ﬁ'“ iArf® p fesidue

o et nepioe Je e %m' i X t
Q) ngy e pres tﬂvgﬂ?gtﬂwde%? P@ga e, By "e'vaa e wbgtuﬁq%??w%h °P

resi duepg éamén o§r r?JL c%cl g:ﬁ'ln wh"é‘%ié'meofe%u %ﬁg 1% n l$ %‘1@8, at el y

-3'-0 ac f}g(ﬁ m i'on an reat’ne
obt aiped ozonol'ysi's Br m’ld reducing 40 agent Ozonol ysis in

accordaﬂpgo th(xtme reactlon step (d) may be carried out in accordance with

standard techniques, e.g. in an ozonisor in the presence of, e.g. ethyl

acet at eppo-gd-ghl pagnet hane, at -a tenperature of from about -90 t o about

[err] A suitable mld reducing agent is dinethyl sulfide. Suitably,

kz'tﬂ’nat: Y Bihérein IRel ahd RAKEVE the mbhdigs gitén dbovetind @dsIS iedinga@RPL IS carried out in a

si ngl e r e&xrit isatably balggeh pr -OHGWhenQ idchalogen/reattion s tditeblyléarried outfeq. Inakd pregemeeahpl es

C. a catalyst such as n-butyllithivm. When Q is -OH reaction is suitably carried out in the presence of an
activating agent. Reaction is suitably performed at temperatures of from ca. -100 to -50°C, eg. as
described in the following examples B: .

[err]alk

EXAMPLES B

1. Preparation of [3'-O-methoxycarbonyl-MeBmt]'-Ciclosporin (cyclosporin 1.11)

3.76ml of a 1.48M solution of n-butyllithium in 3.76ml hexane are added to 0.87ml diisopropylamine in
50 tetrahydrofuran at -78° and the whole stirred for 30 min. at -78°C. 1.0g Ciclosporin in 15ml dry

tetrahydrofuran are added at the same temperature and stirring continued for a further 30 min.. 0.326ml

methyichloroformate are added and stirring continued for a further 1 hour at -78°C. The temperature is

then allowed to rise to room temperature. 10ml of water are added and most of the tetrahydrofuran

removed by evaporation. The residue is taken up in 100mi ethyl ether and 50ml water, the aqueous layer
&5 separated and extracted 2x with ethyl ether. The combined organic extracts are dried over MgSQOs and

evaporated to dryness. The residue is purified chromatographically on silica gel, eluting with ethyl

acetate, to yield the title compound:

[alp® = - 234* {c = 1.0 in CHCl3). ¢
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The starting materials for process st ep (d) are cyclosporins of group |a

and are known or may be-obt ai Egﬁ gi nbefore described. Process step

(b) may be carried out anal ogous 0 processes for the production of

cycl osporins of group (err) and 1b) as herei nbefore described, e.g. with

r ef er enz. @rep&ration of [3+0-@raditiobutknoyPMEBIG - Cidlospdrnl (@RSPolims12)f so group [err]

havi ng a7dgr ¢ezidobiityric- Ayd] rebgy 4-dimatRylarinépylidine! &l bluty, Mallajama-rééigent, (2athioiohie

2- posi t methyl-pyridiniom jodica) Lapee ddday to NM2.62g Sidlosplodin pr 200mC tbsO ICHaCIS] @t [1isec epactiob

depr ot emixusris stfiret e 8D dwst ht-rGith tampanaturec Tip. obteined @dich i dilated withOCILICH shakeb he

met hrodswithetHOmi loecbid, r10%cia®H, 800mi bi-@ rech@I0mi 20% lacetic acid washed with waley. patt e i al s

f or pr oerganis p;besepare Igviedodyer Mia: SRy Thechiltvalst is: pvapatated and diiedchgain.gthe orofushis pfrifiethe

cor r es payrmategraetjealvusingrii g viticargel (A.04-0:@5mne)sising esxane/aceiene 13:H@s elupny poliedlingn - 8' -

55 infaptions gf] 356ml urcioSfagiop PP -ang theo gexap nes @) spcting WB@W@BﬁQQm' resi due
- ¢h P@S‘P@E‘Peéﬂe PRIPRRENG P repyvered fprp frackipns 2-2( et 5 r 788 Pﬁgs'e orin

V\héf’el n Hespr"@s.%areupata fhbersinbsioe; set fgh are a'éﬂw“"wsa"f' & Pé(PR‘d r'tgn

resi dﬁ"e“f‘] cprpRaungs persse. o o%ect ed for equired, carr out

process §P§£ L vanion 953 S Sl et Jorths Bt o f%‘P??‘ BB PR gr oups

n

A i m-afg il mgs craspopt{zr e%nmsre@:gaemgtheum 815 21%-C _ﬁktl,gsg known
et her protec

hem'stry 7 nc and
ing grou artrng rra erials for process step (e) t hus
i ncl ude the products of process step (c) hereinbefore described.
Correspondi ng starting mat®« i al s wherein the 3'- -O protecting group i s other
{han acyl may be obtained p analogously to process steps (d) and (c)
stagting fromthe appropri)?te 3'-Oprotected cycl osporins. Process step (e)
it<el f can be carried out Tn accordance with procedures comonly enpl oyed
in the art of peptide cheni stry, e.g. by hydrolysis in the presence of a
base such as an al kali ,fi al koxi de or carbonate to renove acetyl
protecting groups or hydro Nc et her cleavage, e.g. in the presence of
trisl uoro- acetic acid or HC €8 remove protecting ether groups. Process
step (e) is suitably conducted|at tenpera- 10 tures of from about -20 to
about [err] e.g. Wite escrlbed in exanples D. Process step (f)
may al so be carrled to known nethods, e.g. for reducing
(natural Iy occuring cycl os | nenx o Che correspondi ng di hydrocycl ospori ns,
for3°exarrpl e by catalytic dr ogenati on, in acrpgggnce wi th the general
nmet hods di sclosed in UK tent Speci f| catl on No 201. Hydrogenati on
is suitably effected u¥derCheu€®al pH conditions at tenperatures of from
about [err] to about 15 (gerr]and at atnospheric or slightly elevated
preggsure, in the prese?#e of a catalyst such as platinumor, preferably,
pal adi um (e. g. pal adi um®®n charcoal) in the presence of an inert solvent or
di luent such as ethyl acetate or |ower aliphatic al kanols such as net hanol
and i SopeRRERY} and Fi havs)iRd ME4AMBS GlventaBive ifdd Gorkilth B, foRbambl8 lacyliting £ SytlosioR® (D)
re al sef formlaang ifBraiddatote Wierdima .Qaemsommﬁxuvrtsaﬁm@u o CBONROMEAs per
40 | N medningd dhesh farIgpaaa I,04ie -Sar-@BET is -Valy €4 tbly @éactiva ovith &l contHoyindadf Remydd XW i des:
CLASS 4 A cyclosporin wherein the residue at the l-position is an
-8' - al kilx§0-@i s-X¥BBnt - or [err] al koxy- dihydro-MeBnt- residue of fornula
XI'V as defined above. 25 Preferred cyclosporins of this class are those
of for n¥ereimAs i G -galkyl ppd R Feﬂeamﬁﬂ)@'el?smsmpiglp)‘ahqen atguert i on to their utility
as ¥ nt e i dreprenarati P(%%P‘i"'i’?s"' @PuR: 182 whersin fe sosidye, altha; tpositionyis & -FrRier¥s uppr es-

si ve, a@;-sﬂmﬁlﬁm 2;2{%%' O'Wt'n"'agéraaé't’tfrﬂ@d PP \}gy'"as'vwéﬁeu -GAF Py Re
b

descri 4o & exqsmple [‘g

Cycl osp a&’fc gj;" ?g;% Josis abth? 38?‘1%%'3 YhePessd PRy o i ¢ v
0,4, OF |?|cre'°§'?"° il i cacy of, 30 chenotherapeutic drug therapy and,

| n particular in reversing chenot her apeutic drug resistance, e.g.

resi stance to anti-neoplastic or cytostatic chenotherapy, as herein

di scl osed for cyclosporins of classes 1 to

55
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3. Having regard e.g. to their inherent inmmunosuppressive properties
however, cycl osporins of- cl ass AEF%?Q(Q flly less suitable for use in
such indications. The cyclosporin starting naterials for process step (c)
are also new and formpart of the present invention 35 as novel conpounds
per se. These starting materigatl s may, of course, be subjected to

I ntervening de- protection agd/or re-protection, e.g. for the purposes of
handl i ng, transport or storage, "in accordance with nethods known or
practiced in the art. In a ygt further aspect the present invention
accorslingly al so provides; £ZLASS 5 A cyclosporin wherein the residue at the
l-position is -5 -des-(l-Bropenyl%S' -fornmyl-MeBnt- in free or in
3'-Oprotected form i.e. a residye of formula XvVill 45 50 55 18 EP O

296 122 Bl 5 [err] 106#*(5) éﬁ [err] wherein

[err] is hydrogen or °O'-pK e,otci: group. Preferred protecting groups as

R12 dfe acyl O-protecting grd@lips,(R. o°Clhcetyl. Preferred cycl osporins of 20

this class are those of the fornula 11 as iIIustratedﬂgﬁﬁve, wherein Ais a
a

residue of formula XVIIl as defined above, B has the i ngs given for
formula 11, X is -Sar- am¥ ¥ G8s--8@d -. VWhen [err] is hydrogen, the residue
of fognula XVIII also exigtsegyn the cyclic tautoneric formof formula
XVII1": 26 OH CH [err] SU?Q tautomers are to be understood as being within
t he purview of the present™#¥nvention, e.g. enbraced 45 by the definition
for class 5 cycl osporins above. The follow ng exanples are illustrative of
the abovewikdt ARSBSanl &yl DipfordetirgPGouD] 0 QN addlyl, WICHARPOal EYGlosPorird) bOWRNULN b and
o\ff Cl28S S efustrated1bobe witetoVRlisSSreSio@bf RInRRaXALas ABined alidye; IBORP Bl nidaninds diker (P

[ @] Pr efomiukili, Xiis -Sér- and Y is -Val-, with a compound of formula Xl

[3'-0-acetyl -8 -nmethoxy-cis-MeBnt][err]-GCi closporin(cyclosporin 1.16): 55
16g Met hoxynet hyl tri phenyl phosphoni unbrom de are suspended in 270mn

absol ute tetrahydrof & (THF) in argon and cooled to [err] A solution of
5g pdfassiumt. butyl gf e 2R, absolute THF is added(ﬁfﬁgw se over 30

m nutes and the mxtyresis stirred again. After 2 hours a solution of 10g
of [3'-Oacetyl-5"- t¥s-(1-propenyl)-5 -fornyl-MeBnt]'-Ciclosporin in 25m
THF i s added dropw se over 20 mi nutes. The 19 :

o/

30 wherein each Ry is phenyl or Ci—calkyl and R;: has the meaning given for formula IV.

Reaction in accordance with process step (¢) above may be carried out in accordance with standard
methods employed for effecting a Wittig reaction, e.g. under anhydrous conditions, for example in an inert
solvent or diluent such as absolute benzene, teterahydrofuran, ethyl-ether or toluene, at a temperature of
from about -80*C to 20° G, optionally in the presence of a salt, e.g. an alkali-metal halogenide. The reaction

85 is suitably carried out under an inert atmosphere.

The cyclosporin starting materials required for process step (c) may be obtained from the correspond-
ing cyclosporins wherein the residue at the 1-position is -3'-O-acyl-protected-MeBmt-, for example -3-O-
~acetyl-MeBmt- by: .

o d) ozonolysation and treatment of the immediately obtained ozonolysis product with a mild reducing
' 4  agent. .

Ozonolysis in accordance with the reaction step (d) may be carried out in accordance with standard
techniques, e.g. in an ozonisor in the presence of, e.g. ethyl acetate or dichloromethane, at a temperature of
from about -90 to about -40°C. A suitable mild reducing agent is dimethyl suifide. Suitably, ozonolysis and
treatment with the mild reducing agent is carried out in a single reaction vessel, e.g. as described in the

45 following examples C.

The starting materials for process step (d) are cyclosporins of group 1a' and are known or may be
obtained as hereinbefore described.

Process step (b) may be carried out analogously to processes for the production of cyclosporins of
group 1a') and 1b) as hereinbefore described, e.g. with reference to the literature. Similarly cyclosporins of

so group 122 having a free 8-hydroxy-a-amino acid residue, e.g. -Thr-, at the 2-position may be produced by
intermediate protection and subsequent deprotection of the 8-OH group, e.g. procesding analogously to the
methods described in relation to example A above. The starting materials for process step (b) above may
be obtained by:
©). deprotection of the corresponding cyclosporin wherein the residue at the 1-position is an -8-
55 C1 ~salkoxy-cis-MeBmt- or -8-C1 -galkoxy-dihydro-MeBmt- residue in 3'-O-protected form; or
f) reduction of the corresponding cyclosporin wherein the residue at the 1-position is an -8-C; -galkoxy-
cis-MeBmt- residue in free or 3-O-protected form and, when required, carrying out process step (e).

17



EP 0 296 122 Bl mi xture is stirred for 4 hours at roomtenperature, then
treated with 400m ethyl - acet atggy &f%)go{acts are washed with 2N HC
solution, saturated [err] and satur rine. The concentrated filtrate is
chrorratographed on 1.2kg and 0.44kg silica gel (0.04 to 0.063nm wth [err]

(10- 409 safeBlo@RS-hRieBINg griSs IR stafting iméRridid 1 frbdebLst6IBINAIIYE any 6lftioke kripwn = 0. 53

in [eradd dommonly GhnployaN® trie et ok pdpflidé Cheistry: intRibiingd GcyD &rPaArie? Profbiig Qpsps ITyle These

have t fisrtidgorhdtenais i ppdayssistpl(e) atud ingldecthd Products @S proddss step (c) hereinbefore described. '

Physi c@abrredgunding $tating materials wheesin the 3-O-ptatsctiy. grdup is roteethia adyb miky 18 obtained [ err ]

- 20% 1hrelogdusly tcproceSs GdpS (d) iand (e) starting frivB the appropriater3t-Q-protected fyedosgoring. c= 0. 405 i n

[err] 1. Pibcess step (§)dtseiflcan be cafripd outln &tbrdangs il prpcedies commonly employed inthe art 1, 21

[err] of peptide cheditry, 9.gf by hydrof¥sis in tther presepcenditachase isudhcas antpikalh metak aljmxide @ s |,

whi ch b%boaate}mﬂem\pmcetw pesftectingogsenps or hydrolylicoetir slgavage. pg| in §wrpresee pr H#G©r i on of

[ 3' - O aretis o Heg das romp Pf Ay P‘j‘GVBJTQUP% Pssl\%ﬂBrﬁ?)] P é'l"‘ag @'@P%%dpﬁ fgnppera-

( cyd® o of fpmsabpyt - 2QI‘83 "G 8. a@“%{ﬁ' closporin in 70

et hyl acd&¥ogpss sé‘?pe(f) ?Yn?'?e‘?f ‘F’HP"APB‘ “s' g r° u 9 ¥ 5zone
Ion

ring V
?EHS;SPEP"'S%C lo] qnfieun g egh{neﬂ?ﬁ o‘i 1tion perature: m ab 2@ to lnu;[ !son
;;I \Ikllgte B aél éﬁ: n gfﬁ\ aﬂ\ﬁ%‘y%]; gu?é IETR rggﬁl'-&ea%f %ﬁstes &P%r \Sﬁ‘tshed
This i 8o qt &s d:!ﬁ arc fﬁa E"Q'ahou urt er&gtru? ?Jc)%t I on:
[err] :ceﬁges y pO‘nn rhaterfafs " sJ & WangaIEOV RdwP 10 int) ParB beth® pledénf €d
aqa} 099|V§1|h6h éQlovel compéu §pér% %P@ﬁ:ﬁﬁe? Bspaét @i prekent invention accordingly also provides:

-propenyl)-5"-fornyl - nmj]-[OGacetyl -Thr][err]Ci closporin: [err] =
Gbe;\ssh(c- 0. 504 |n [err] mp. = 156-160[err] 5.3
[3 Om 5' -des-(1-propenyl)-5 -fornyl-MeBnt][err]-[Val[err]C closporin
: [err] A pyetoggori avherei . the3 résidud et th¢ 1Rofition—is a6 S8 BlkBfyeisrNleBmt-dor -8-C-salkoxy-
[3' - O dibgirosMeBiht- wsidue(ol fopnutgdViwsé defibed-sbawermy| - MeBnt ] - [ Nva] - G cl osporin: [err]
- 291. 7 @frederyell cYalospadingdf thigclash are thopeeofigrmEx i\ defigedtorprespssrstepi(ein  of
CyCI oS porlrp pddition tactheirsufility asgmenpp@qmr eyclogngringfof class 4 also possess, e.g. immunosuppres-
- e Sikfy A 'ef!astmt@srﬁny aml-perasiip agtivity as hpreingftep desciibed., Thy said gycigspesips thushaye i n

1 16 (P‘F"Bﬁi‘@?‘éﬁ‘m in 41m nethanol /water (5:1) are heated with 3.5g
oy assi urfYEosPRHY é'a%ﬁﬂj alsq pxhibit gotivity 'F‘d’éffﬁa?’ ?'%Y"Mr‘% or AFPE?‘“QZ*HP H‘BEFP% °fe he
cool%Bd chegiome 'F‘Eﬁ‘f"‘f ’“HBP F‘Xc Wu P”H"" %" @" gt" F"éﬁ g7 sﬁﬁ‘f
extrac °5‘§taf‘ﬁ|1 ;'" hergin disc ?3 I’t%lt ed
Lerr] 3 ss foo;P 'c , 'TP'%?ﬁ‘éF %’8‘??8‘8?1 PRV a%%% 8PS on
2209 s a G @ prés!amnvga.ozo%
ERAR fﬂ% .a.% it bd BhEloning de--
cycl 0s gRfekfon /&' e Foﬂ,btﬂ)ﬁ 6“?6} tﬁ@ éé of fandling, transport or storage, in accordance with

methods known or practiced in the art. In a yet further aspect the present invention accordingly also
provides:

Sy CLASS 5

A cyclosporin wherein the residue at the 1-position is -5-des-(1-propenyl)-5'-formyl-MeBmt- in free or in
3-O-protected form, i.e. a residue of formula XVIll

50

55
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EP 0 296122 Bl 4.2 [8'-t.-Butoxy-cis-MeBnt]-Ciclosporin: [err] =
-228[err](c =0.5in [err] 4.3

[ 8" - Met hoxy- ci s-l\/EBm]-[Thr][err]E-PC9?:?so1szgoBr1| n: [err] (c =0.37in [err]
474 [8' -t.-Butoxy-cis-MeBnt][err][Thr][err]-Ciclosporin: [err] =-221 (c =
0.43 in[err] 4.5 [8 -Methoxy-cis-MeBnt][err]C closporin: [err] =-241 (c =
0.54 in [err] 5 4.6 [8' - Met@oxy-cis-MeBnt]-[Nva][err]-Ciclosporin:

[err] = -236 (¢ = 0.634 in [errg Production of

[ 8- met hoxy-di hydro- MeBnt ] - G cJOsPerin (cyclosporin 4.7). 302ng of

cycl osporin 4.1 are dissolvdd in 168 abs. ethanol and hydrogenated at room
tenperature 10 and at nosperic prgssure over 5% Pd on charcoal - After the
upt ake of the theoretical arBou # of _hydrogen (50 m Q@ he catal yst is
separated by filtrati dh2over ﬁg ?9',CH nd the sol vent v%lp}br ated at reduced
pressure. The residue is chronaChgryp on 70g silica gel (O = 0.015mm
wi t h Heéxane-acetone (1:1) yiel dilng the title conpound: [err] = -229 (c =
0.52 in [err] The follow ng cyclosporins are obtained anal ogously: 15

4.8 [8'-Methoxy-di hydr o- MeB4=—FB#rQFerr] - Cicl osporin: [err] = [err] (c =
0.32 in [err] 4.9 [8' -Met hoxy-q‘isyydro-NEBm] 1-[Val][err]-Ci closporin: [err]
= -2231.6 (c =0.58in [err] 4.10

[ 8" - I\/thoxy-di hydr o- MeBnt ] [e?q'i] -[Nva][err]-Ciclosporin: [err] = (c = 0.594
in [err] Cyclosporins of group [err] as hereinbefore set forth are al so new
and for rmn&saﬁngfisﬁmgm&saﬁ@tpr&swﬁe&m as novel conpounds per se. 20

TF@ ,Pr €S eNtpydiihied Prdtdetingtdréups BE R)1 46 oy PO-BroREhg roups, elghelil PRiteRbd 6ytioSdorins of

cytl pspo khig tas® firo GK0R4! Br thefofrduldasGiisiRitdABE®, WHRFEH A BRSesidip oPfdiuRiNNDastdsfined
COMFESPORBHVEIE 1Y e MsaRifigs GiveR1RF RimulalINR ig'-84+ shdey igtvak.he 1-position is

- Ci S- MeBnt -Whea Ry is hl@rogeat they tesidle- d1 Yoikhala RYID wise exisidiBite-cy¢lic tavimeridVibidnbi-formelsi due
wher ei n x: hydr ocar byl noiety conprises at-|least two carbon atons; or a

- 7-desnet hyl - 7' - hydr ocar byl - di hydro- MeBnt - resi due wherein the hydrocar- 25
byl nmesety conprises at | east two carbon atons and wherein any aliphatic
group or noiety present as ofBin said hydrocarbyl nobiety is saturated,

whi ch residue may be repr.ese;tted by the formula XIX [err] wherein -x-y- and
[err] have the neanings givep above for formula V, for exanple, acylating a
cycl osporin 50 ° of formul 381 as illustrated above wherein Ais a residue
of forfula Xl X as defi nengove,cgg has the meanings given for formula 11, X
is -Sar- and Y is -VaI-,0 .g. b

defi ned above; or h) for™{he pr
wherein the residue at the\XR)
acyl npiety is an acyl O pr c{@'ﬁgc@’roup, or a

-7' -desnet hyl - 7' - hydrocar byl - -"55 MeBnt - or -cis-MeBnt- residue wherein
the hydrocarbyl noiety conprilses at |east two carbon atonms and wherein the
O acyl moiety is an acyl gxpegiagwii ng group, which residue may be
regqrq_esented by the f'orrrulial V. _as illustrated above wherein -x-y- is cis or
trafs CH= CH, [err] has t H8 meani'ng given for fornmula V and [err] is an
acyl O protecting group, €&y exanple acetyl, reacting a cyclosporin wherein
21 EP 0 296 122 Bl the residue at the 1l-positionis a

3'-0Cacyl -5 -des-(1-propenyl)-5 -fornyl-MeBnt- residue of forrmula XVI as
defi ned &Sueh/tautoresy arete k) Lrderstopq as beingorithin thef puninwrafthe prasenidnveition g amkraced

abov e, 46w theidgfinition for elass Scyelepaortss aBowe-nul a XVI as defined above, B has the
meani ngs gi NericliPwirg PEMRIgs are iflustrative of thasghove progesges; fer the, greparatign t°f1°¥§'°§ﬁ9ﬁ'i!§o‘t§ nd

of f or nulO%ucie® and of classes 4 and 5.

reaction with a conpound of formula XV as
paration of a cyclosporin of group 1 a3
tion is -3-0-ad¥VIZE’9- MeBnt - wherei nt he

EXAMPLES C
&0
Preparation of cyclosporins of group 1a2.

Preparation of [3'-0-acetyl-8-methoxy-cis-MeBmt]'-Ciclosporin(cyclosporin 1.16):

56 16g Methoxymethyliriphenylphosphoniumbromide are suspended in 270ml absolute tetrahydrofuran
(THF) in argon and cooled to -75°*C. A solution of 5g potassium t.butylate in 200ml| absolute THF is added
dropwise over 30 minutes and the mixture is stirred again. After 2 hours a solution of 10g of [3-O-acetyl-5'-
des-(1-propenyl)-5'-formyl-MeBmt]'-Ciclosporin in 25mi THF is added dropwise over 20 minutes. The
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5 [err] Werein each [err] is phenyl or [err] alkyl and [err] is
hydr ocar byl of at |east 2 -car %’b%@@ﬁnd’ when required, isolating the
desired reaction product. 15 rocess steps (g) and (h) may be carried
‘out in exactly anal ogous fashion to process steps (b) and (c) above, for
exanphiiurSis BRed fdl AfHotre atlR6rE Rdnipaaturd) thex aegtddarith Hodne | etigl acdiame. TisasdrdctsCare
mat er washed witi 2pIr BCIE SAutidh, Csaturaigd NaNCOl € amaib baursted] bewet i The | cpnaentedtedig titiad \is t O
pr oc eatsonsitogapkied) onot.2kg f and dlaakeesiliey gel {0.0dl @ 0.083pw)ivath GHClat (1¢4026)r acetegedatiy] ng
cycl oagptatei i giviibe ttlercompaind: ¢gi*t se28wt (¢ FeD.5B-ipO8CIi)i on is 3' - O acyl -ci s- MeBnt -
or,5 a - Pyclehegrinett 1Y to- 121-rhayche pesparby énalogdusiBrithesechave- the follavingphysiceleshpragieriswher ei n
t he hiesr ocar byl 20 noi ety conprises at | east two carbon atons, said
residue being in 3 -Oprotected form or j) reduction of the correspondi ng
cyclosporin wherein the residue at the 1-position is a -7'-desnethyl-
hydrocar byl - -MeBnt - or |-ci SP drgy due, said residuelbeing in free or
3' 'O protected form and,| when reg%l & carrying out process step (i).
Suitable 3" -0-pLotecting groups are as herejnbefore described in relation
to process stepsp (f)uanq (f zd a} 2@3-CF‘§,[30| RN qu,n,tcmlqgess step (j)
unsaturated |inkages in the ydrocar byl nmoiety will undergo reduction,
oggther with t www_%w starting
materials whereln 11¥8 rdsijdi)g®ts £209.1°-(as0t 6081 ihsCHCIy ¥- | MeBnt - may be
obt ai ned i n accgprdance vylth the total synthetic nethod fo t he production
of cycl ospori nsp—e—g— -teser+Bet——Eur-opean—patert I cation no. 0 034
6,7 or US paten{ nb.19% ’6£I°64§' =Th28%5: 96! (icpo9+405stlmr€tlﬁg) materials for
ogess step (g vvhereir the residue at the 1-position isfother 30 than

¥s- MeBnt - ar efatso-TIeW dllu IUI T pert of—the preaem Tnv enti on as novel
corrpounds per se. 1: ? aspti’ 68 n81HriasERElsdnventi on accordingly
al so provides: CLASS 6 35 A cycl osporin wherein the résidue at the

oSt due wher oi | b Ay aoddiBy Tefaiy R PSR Fivo carbon at oms.

or a -7-'"desnetl-7"- derocar byl - di hvdr'o-NEBm- resi duejwherein the
hydrocar byI noi ety conprises at |east two carbon atoms and wherein any

| i phat i t d hyd t ted,
@;&ﬁ b Q*‘gﬁag;erﬁ”" : egaeiqaé’oéff e 6}%? mf-arfo%ﬁ rc‘%%s '%%&2?5 olowh ' 596

> )y l' V] . 1)
-X-y- ' 3%12 g «'o?JL@ .ﬁ..% [ ﬁeeéuy R Bl al foeer 1] s
sat ura&. o%fr%n&i& it @ o '8 a%? : gﬁm@s Qomda 11 as
Illsyswa i ms,@meﬂara de%drﬁm%' o ot B [t cvliadsd paﬁﬂreabove B

has t Bércdiabd By SvaBoritRh, weShed 22 with lbBnzéde and dridd ondéd hightvaBuuth foSyield4Ré desirbd)
addi t praduct. amik isised divdcly fol/ furtfer irdakth WRAbuBfuRer pGifiGdtion: [ RS-304+ @l 23956n al sO
pOSSegACk)e. 9. | nmunosuppres- sive, anti-inflammatory and anti-parasitic
cti vi t ymemlidurgeytisspérng ad @bainedemslogoldhe sai d cycl osporins thus have 30
"Teb i t y5.2 [3-0-hestyl-5'@lesi(1 rorapiatyl)-SGyrolyErqBmt]'-[acefyl -Thrilicidpaindaelo® n27R.6° &ct i vity
i N i ncr&eWdimeHGDePtF ¥9&1480t 0, or increasing the efficacy of,
chenot h&3 a(?j'él:ﬁoeml-SW%@-Pmﬂwfoamd-Meﬁmt]‘p[Maif-P@mmnn |[n]o?°ever3§6hg(c 1.03 in

chenot h‘é'?' e T 188" r esi st ance, g{
4 [3'-O-acetyl-5"-des- -propenyl)-5~formyl-MeBm ]’-[Nva}i’-Ciclosporm: [«]p® = -201.76° (c= 0.51 in

45 CHCIa).
EXAMPLES D
Preparation of cyclosporins of class 4.

§0
Preparation of [8-methoxy-cis-MeBmt]!-Ciclosporin (cyclosporin 4.1):

" 4g of cyclosporin 1.16 (from examples C) in 41ml methanol/water (5:1) are heated with 3.5g potassium
carbonate and stirred at room temperature. After 21 hours the cooled solution is made acid with 10%
55 tartaric acid solution and extracted three times with CHClz. The extracts are washed with saturated NaHCO;
and water and dried over Na;SO, and concentrated. Chromatography on 220g silica gel with ethyl acetate
and ethyl acetate/hexane (100 to 20%) gives the title compound: [a]p® = -239* (c = 0.53 in CHCh).
The following cyclosporins are obtained analogously:
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neoplastic or cytostatic chenotherapy, as hereinbefore discussed for
cyclosporins of classes'l to 3. ghigdgggobggard, e.g. to their inherent

| mmunosuppr essi ve properties, however cyclosporins of class 6 are generally
35 less suitable for use in such indications. Cyclosporins as herein
descr i bed.2qel-Batory¥gid-MéBmtll-Cicisgorie: [, Fe-2282S(c GueS BICHORE 1- position is

- Ci S- e Bat3-[8-MathioxyecisAm¢BmiI- ThCigosporine [aotff = +228° &f ©108MICHGXed Eur opean pat ent
publ i cat i4ai8haRutoRy-GSMeBB-[EmBtCiclooriP il & 28 * (=318 ibAdCk)are formal |y

novel . THé B-dMethoni-gisgMeButlrNaFCiclosporint k¥t ¥ 241 V¢ ©0.5¢ CHEbBGVe processes for
the p@r epdrﬁd&'\bthommtwtﬂmkﬂ&ﬂﬁ&lw"m(Brlo =gRWidc Ft§3f InPHLYf cl ass 6.
EXAI\/PLES E Prear ation of :

[3' - o_ RAUC [_8' nathoxy-di d_[

. 82 porin (cyclosporin 1. 22)
-desneth | ospori

(cycl os ?qzﬂ‘gfff °sp‘§'"§1 $ B”i/ed in
Eaé'ca \(% ?vglﬁa on o :; e so ent o a ora réduce presj';gﬁ‘our S _
under re du ?IL ro a 8 L rhf\gith Ii'e al e- Qtds 8 nﬁﬂée 1

fil ter

(c.f. exa ccﬂ)s 5:%9%5?6 dded 50 over a per| od of 5

m nuies. - fo Bt ﬁaé. zwe {c586ks MEHLXt Ure 1 s poured
on 1ce, 8'%&13 &h RABmRARRE ldMs HClpp3, (éaibﬁé‘ﬁfcﬁcﬁﬁd water dried

over sodl«ﬁl;@ﬂiemwhy&wese@qm;@t sp?«r e[ar,,ase daesi & £hEeMmcAgERPhed tw ce
on 4409 stididsporiB€bt drdlpQ4* as rereinbetsrs ket \tdrth RreCdlo e bAY Bint St o7 the ipfglen’ inkéhtishD

R. P- VOl as nowptonipbunds p&r@b. on 2 contains cycl osporin 1.27 fractions 5 - 15
cycl aspor v dresdat. inveyioh @sp @roviass d pdcess tor theJfodactidn bt &Blospodrirs. o8 groupLya®pehich
pr€par uocassdomises| y. These cycl osporins have the fol | owi ng physical 55
char act erg) styiating th@ Sorrespdfiing) cYZRDEHAR whkdreifrithpsesidue atl e & -po§ition is -cis-MeBmt-; a -7~
1.22 desmethyl-T-hydresarbgl- H4eBmh of sisrMeBint-2asidue wherein fhe hydrocatbyl rapie@dcamprisgsi@il 3)
1.24 least tive garljon @toms;jor 277 {dpsmethy 7-hydropgbyl-dihydro-MpRmty fesidgswhaein-theghydgcgrn
[errP 15 byl mgiety comprises at least two cagen-gtoms and whergin a[n@hpl}ath\grgmaqr@metylpzwntgg or
1.27 in saiq hyprogarbybmoiaty isrsaiurated which gesjdge nay bq represspted by the forrayly XIX _ 220 (c=

-1.75 in [err] 30 1.29 [err] -239.07[err](c = 0.97 in [err] 35

1.30 [err] -207.8[ergd (c=1.25in [err] 1.31. [err] -239.6(c.
0,91 in [err] 1.32 Ester 1746 NVR IR Acetate = 1228
in 4 M+ 1271 45 | 1.33 Est er

1745 NMR IR Acetate 1225 in CCl4 1271
l

y.
35
\Cl!;
|

L ° ﬂO\(R)/CB .
[ (XIX)
-N - CH - CO-
4 I (S)
CH;

wherein -x-y~- and Rg have the meanings given above for formula V, for example, acylating a cyclosporin
50 of formula Il as illustrated above wherein A is a residue of formula XIX as defined above, B has the
meanings given for formula ll, X is -Sar- and Y is -Val-, e.g. by reaction with a compound of formula XV
as defined above; or
h) for the preparation of a cyclosporin of group 1a® wherein the residue at the 1-position is -3'-O-acyl-cis-
MeBmt-whereinthe acyl moiety is an acyl O-protecting group, or a -7-desmethyl-7-hydrocarbyl- -
55 MeBmt- or -cis-MeBmt- residue wherein the hydrocarbyl moiety comprises at least two carbon atoms
and wherein the O-acyl moiety is an acyl O-protecting group, which residue may be represented by the
formula V as illustrated above wherein -x-y- is cis or trans -CH=CH-, R has the meaning given for
formula V and ACYL' is an acyl O-protecting group, for example acetyl, reacting a cyclosporin wherein
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1.34 [err] -226.23(c= 1.447 in [err] 50 55 24 EP 0 296 122 Bl
EXAMPLES F Preparation of cyclgpgggfngi class 6. 5 Preparation of

[7' -desnethyl - 7' - phenyl - MeBnt | 1- G cl osporin (cyclosporin 6.1) 2.29g of
cyclosporin 1.22 obtained as above are dissolved in 20m nethanol water
(4.5 : tp redinbd at the nepoditicd g a Bed-acyb5-des-(C-propagint dormpfMeBmt-28sidue wf rmala X¥dom

t enper absidafiped dveve; retample amysitsporin df formudalll eglilheivated aboes whareim Arigya fedRiieodf

tartari éorrada ¥Vizs defined pizove. dtihagitiietmeaahingsr gien fanforie i, is cRar-card Y de tVak, vith a

chr onat cgrreprsed fapnuld ¥X 120g silica gel (0.04 - 0.063mm) wth

di chl oronet hane, contai ning increasing anmounts (20-30% of acetone, to give

the title conmpound: [err] =-209 (¢ = 0.99 in [err] The foll ow ng

cycl osporins are obtai anal ogously: 6.2

[ 7" - Desnet hyl - 7' - pheRyl=eiPs=NHBR, ! - C cl osporin: [err®k¥ -236 (¢ = 1 in

[err 6.3 [7' -Desrret(lgl/f vinyl-cis-MeBnt][err]-C closporin: [err] = (c =
in[err] 15 .

[7 Desrrethyl -VI nyI cis-MeBnt] - [Thr][err]OcIosporln [err] =TJerr] (c

= 1.4

(7 -Dfi,wﬂ BB 3 8 VSR 2/ T 14 -

- 24 F'ro ;;s camed out in exactly analogous fashlon to process stem) and _(c)

[7" - prer&s nsreiparrlar Eésén MhdrnglidsCE BtV The starlir haterials Tot $Ric8sslep( C =

1.75 I@ n[.a@rbs bbthined Zrela rzcesé aé;rday@kfi aoye it S- MeBnt ] - G cl ospori n:
[err] =i-ddpBtectiof oF the.cBrfeshdhding w«g osforift wherein the residue at the 1-position is 3-O-acyl-cis-
[(7") - Des meBiylor, 7a [FhasambthprEiytibéaftyl- |-MbBiitF br GCisdMeBmpObsidus Wheisin] the- hydddd8rbyIC
1 0#@5 i mojeBrcoinpiR@s at leakt.tWo carbon atoms, said residue being in 3-O-protected form; or

[ - Des iyeedugtion Bt thp kerregponding eyklodioti frierair th€raskdassg dhol 1posifieris b -7-destefngr7-] (c =
0.91 in h{rclgcpqarpyle -MdBmt- or -cis-MeBmi- residue, said residue being in free or 3-O-protected form and,

[ 7' - Des wberypquirgd, cariing loutprosessisBati)- [ err] [ Val J[err]-Cicl osporin: [err] =
-254. 8] e$qrtfblq #-O-prgjeciing grpups areyasherginbefore described in relation to process steps (e) and (f). In

[ 7' DERNNGHAYE process,stop ) upsaturatad tijep Jm dp $hp hydsqcar®y) apojety: wil ndprge-reduciion. fogether] =
0 52 mh {gl & 2Alternat|vely cyclosporm ng materials wherein the residue at the 1-position is -cis-

fq %F‘c?ﬁ'i?’%“ 3})‘% E}? °ﬁ°{:1"8§%1' g"[fér?'qmms 226 (c
= 1 1 t he production
- th t
ggﬂrcr Py e The 4Rt on L
796rrg o the re cyc osporr 1 and 6.2 are hydrogenat ed I n 50n1

et hanqd A8y " 100rrg 10% Pd 30 on charcoal at roomtenperature during 6

hour s.—Frttrati on over HyfI o yields the pure title conmpound: [err] [err]
Thegsf ol | RWdiHchﬁH Wh&SiR @ol rodidud 'aPth® PlpaditioR & @We@ﬂm%ydr&aﬂb@b -MeBmt- or -cis-

[ 7' - DaveBait-ydidué whéteil he AydrocdibAymibidty ddmipBridel atledsl tA6 Bdbonatomis Sdr al-7-desmbfhiiter r] (c
= 6. 16hydirbcalty-difydoiMeBinti rogidlie fwhérsin SheHyQro¢uesyi Moibty Gorfigrisés af Jeastwo carboh .afoms

[ 7' - Dexpdrabdigin any' alighaticydreupi on yndiety-ab/eiBinisdid hyardcirby! rnioms,ps)satuaatee[ @hicH residdeaiay] (C = -
Q. 4, |me[rspres}nmtnyaormeld>ﬁ>¢ om cycl osporin 6.4; 6.16

[VwDesnethyI -(3-nethyl -n. butyl)-di hydro MeBmt ] -Ci closporin: [err] =
[err] (c = 0. 995 in [err] obtained fromcyclosporin 6.5; 6.17 [7'

-Desnet hyl - 7' -i . propyl - di hydro-l\/leBrrt]-OcIosporin: [err] =-229 (c = 1.32
in [err] 40 6.18 [ 7' -Desrrethyl 7' -et hyl -di hydro- MeBnt]-Ci cl ospori n:
-[err] = -232. 9[err] (c =0.48 in [err]obtained fromcyclosporin 6.10; 6.19
[ 7' ®Desnet hyl - -ethyl di hydro-MeBnmt][err]-[Nva][err]-Ciclosporin: [err] =

-227.29[err] (c = 0.54 in [err] obtained fromcyclosporin 6.1 1;

50
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6.20 [ 7' - Desnet hyl - 7' - phenyl - di hydro MeBmt][err]-Gclosporin: [err] = -214
(c =1.19in [err] 45 - obtai nﬁg r% | osporin 6.8 or 6.9; 6.21

{7' Desnet hyl - 7' - et hyl - di hydr o- Ig ?[err -Ciclosporin: [err] (c =1.151in
err] obtained fromcycl osporin 6.3; wi || be apparent, cyclosporins of
groups la2 and [err] and of cl asses 4 5 and 6 herein before described, all
of which are novel, are Sty weturally reI ated and may, for convenience,
readily be subsumed 50 into unified categories, e.g. conprising

cycl osporins wherein the rlesi due at the 1- position is a residue of formula

XXl %5 25 EP 0 296122 Rl 15 [err]
wherein (I) [err]is fornyl, and [err] has the neanings given for [err] in
relationtoforrmla XVIIT; lor 20 (ii) [err] is -x'-y'-Rc whereby

-y'-Rc has the neani ngy_given for -x-y-[err] -x-y-Rs or -x-y-Rs in

reI ation to formul ae 1V, V\Q and Xl X above and Rb is hydrogen or acyl.
Simiflarly cycl osporins of grou d [err] and of classes 4 and 6, all of which
are novel and have utility othler than as internediates can be subsuned into
uni fi ed sub-categori egg e(;g qg;frprl sing 25 cycl osporins wherein the
resi due at the 1- pOSItINrf'JI ue of fornmula XXI as illustrated above,
whergin [err]have the nea Hngs(lﬂl ve 3under (ii) for the fornmula XXI. Acyl
groups as Rb are preferablly groups [err[ as definefIx)relation to fornul ae
[1l and 1V, in partlcukar al kyl yl )carbonyl, e.g. acetyl. Preferred
cyclosporlns of such categorles/sub categories are those of fornula 11 as

Justrated above 30 |wh€¥ein A is a residue of formula XXI as defined
quOV& and B has the magg;ngs given for formula 11, X is -Sar- and Y is
-¥dl -. Various cyclosporins of group 1b) as hereinbefore set forth, e.g.
wherein the residue at the 2-position is a residue of fornmula Ill' as
i 1] ust rete®th above in which ACYL3 is acetyl are known. Thus cycl osporin 1.35
i s knowyais dishon frars e@ii= Gid-sar -Cliipe@Hz- andgfbst [schydragartiyl raviog etleast two sarbon goms withuct i on
i N Trealdhe previsodhat whepek-yr is Chi-fHz2-Apy liphays groups® moisy/resant as ejn R¢"1Dgapatedy her
cycl ospor Pigierred cyglespatins phthigepipshre frea il fasmuia has Bystseied povecynerainsyis airgpidue gig

howev erformylagfX asdefinad;apeve, B has\the meagings givan for formulg I, Xiigyy §F" X -¥# cycl osporin
i n accor d9rfdditicr tp H‘el’ W&" ?seetemedrﬂﬁ% SHH9spefing etqlass b ? 9 é’@ ““°E§\° . 1le)
4o i %o ool g’?ﬁéﬁm pﬁ'ias'té’satcEVFtV at heée“?fS'}E'I ‘19§‘i5'8? ﬁ (j'°s£°"“s th“s

[err sid -
partl cul l: u% ; lnc n she l’lﬂ yof
(L)-t h irl e@:ﬁ écﬂz %ﬁi tbibi EP ; 9 0 n¥s Iasseé avmg
d' Car % gaﬁ ir ﬁhet% ifnhn v?e%r cy fnk 'of class 6 are generally

!*;5) less suitable for use in such indications.

Cyclosporins as herein described and exemplified, wherein the residue at the 1-position is -cis-MeBmt-,
while within the purview of the aforementioned European patent publication no. 0 034 567 and U.S. Patent
no. 4 369 542, are formally novel.

\..« The following examples are illustrative of the above processes for the preparaﬁon of cyclosporins of
" 40 group 1a% and of class 6.

EXAMPLES E

Preparation of_[3'-o-acetyl-7'-desmethyl-T-phenyl-MeBmt]‘-ciclosporin (cyclosporin .1.22) and of [3'-0-acetyl-
45 7-desmethyl-7-phenyl-cis-MeBmt]'-Ciclosporin (cyclosporin 1.27):

9.5 Benzyltriphenylphosphoniumchioride are dissolved in 150mi dry benzene and reacted with 2.7g
potassium-t.butylate for 24 hours under reflux on a water separator. After cooling, the suspension is filtered
into & new flask under inert atmosphere. 59 of cyclosporin 5.1 {(c.f. examples C) in 50m! benzene are added -

50 over a period of 5 minutes. After 21 hours at room temperature, the reaction mixture is poured on ice, the
~  organic phase washed with 2 N HCI, bicarbonate and water dried over sodium sulfate, and evaporated. The
residue is chromatographed twice on 440g silica ge! (0.04 - 0.063mm) with chloroform containing 8 to 30
p.p-vol. acetone. Fraction 2 contains cyclosporin 1.27 fractions 5 - 15 cyclosporin 1.22. Cyclosporins 1.23 to
1.26 and 1.28 to 1.34 may be prepared analogously. These cyclosporins have the following physical
55 characteristics.
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[err] wherein [err] is [e
represents a residue of f
-MeBm - or -di hydro- MeBnt -
[err] Xis -Sar- and Y is
The present inv

rr] alkyl ene and each 26 EP 0

or mul gp plogg§ hhustrated above wh
B |s an ? ?2 reonyl residue of
- Val - Preferably [err] i

cycl osporin of ¢
hem ester of cyq
- hydr oxy- (L) - a-

roup le
| osporin
land N0 aci

g&ﬁ daffMprises k) reactin
wherein e rggldue at the 2-posi

residie for pxarmlp a [prrl Q

296 122 B1 5
erein Ais
formula XXIII

s [err] alkyl ene.

ntion also DrOV|des a _process for the preparation of a

hlcﬁhpg

g aferr]
tionis a[err]
hem ester of

formula XXI'V 25
[err] and [err]

[ enr.p230
have t he

\Ahemlnm-?'izlo 9°(cs 1.37 in CHC1,)
meani ngs g|ven above or a reacti

derivative ther gef—wi-t-h
2-position is a [ednyshyd
cycl osporin of flormula 11

—L

a f\\lf\L ncnnrl - \Ahnr nl Rt hn V'DCI r~||1_a

r oxbu]@&’ [-:234]9%(&1- b 88cinl QHEY{ Yud
as |I!ustrated above, mhereln A

L \( Ar\

-diWydro-I\/EBm- B=rs—

= AID'OQI artyu lb'\ral

suitably be effdctdd2#n
fol |l owi ng exanple G EXA

ccotalapte 248976 e= deﬂér%ﬂ CEEle
LE G 45 Preparation of 1,2-etha

ve functional

at the
, for exanple a
is -MeBnt- or

Reacti on may

ﬂures of the

edi car boxylic

acid [O (L) thr er
2- chl oro- 1- met hyjl ﬁy#b
added to 1.318 ¢

7§ anieied

.

[ (O hemjsuccinyl)-Thr][err]-C closporin

He ZA0h § <2 g R

1 He ByiGHE

[err] at [err] 1.

[erf]-CGclos

r|n ar e the 50

in 1.36) 0.255g
m no pyridine are
n 5n absol ute
reacti on m xture

stirred for 3 hris

W%Lh further sti
shawen with 10mn

2§§g6
rring. Th
0.1 Na

[erf] and th

Seafl o1 LS

ure allowed to rise to 20 * C
rMBGERGN mi xture i s dih HeQlni t

h [err] and

with addgdebgfe TiygM xture is washed 2x with

[&¥r] and the or
raw product
hexane/ acetone (1:1) as e

ollll C pnabe Ul ] EU gvel
is purified chromatographically enploying silica gel
luant to yield the title conpound:

(erT— ritered—amd

(c =0.5in [err]_953 The [(Ohemsuccinvli)Thrllerr]
reqi’ﬁ_ red_ as staiti ggayat elr {LS"J(DQW ,8°(8£9.9- $n dgmﬂ nat
Appl i cation No. PCT/EP85/00 0 I nt ernational Patent Appli
W86/ 02080, exangple-S5—Qher hemestierstarting materials|
preparation of ¢yclleg@orins [af]o¥f=0up2d% cany. A5eipreneas pd an
K'/I 30
1.29 [a]p3?= -239.07°(c= 0.97 in CHCl,)
s 1.30 [«]p2%= -207.8°(c= 1.25 in CHCl;)
1.31 [«]p?9= -239.6°(c= 0.91 in CHCl;)
vy
- 1.32 Ester 1746
NMR.IR{ Acetate 1228 in CCl,
MB* 1271
45 1.33 Ester 1745
NMR.IRY Acetate 1225 in CCl,
§ MB* 1271
o0 1.34 [@]p3%= -226.23%c= 1.447 in CHCl,)

55
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EP 0 296 122 Bl Cycl osporins of group 1c as hereinbefore set forth are new
and formpart of the present mvggtd%@ ovel conpounds per se. The
present invention also provices a process tor the production of
cycl osporins of group 1c, which process conprises. 5 1) oxidising a
cycl ospoEXaMRMEEFei n in the residue at the 1 -position is 3'-hydroxy
substituted for exanple is -MeBnt-. Step 1) above may be perforned e.g. by
r eact i onPreparationbfciiaspaing ofotasé.m de/ di net hyl sul fide at a tenperature-of e.g.
-30[err] to 10 [err] e.g. in accordance with the procedures of exanple H
bel ow.5 1Breparginpnefiil-HesprethylephenxtMeBmiyfCi¢gi@poriddeyolespor &K0- MeBnt | ' - Cycl ospori n
(Cyclosporin 1.37) 8.48nl dinethylsulfide are added at [err] to a solution
of 12.8g N?é?ﬂ ﬁﬁ&m?ﬂ"ﬁr%oa@m?dmswmarq disspleadidn 200 methaeol nvater (4.8 1)somaining ed
for 5 m h¥9 P&PS ‘é‘?F ’bQS‘B'Si After 2B h 'éfla] randergp@wgr (e regdlion Mbiure {5 prgredionties uene
are addeﬁz’nta %}"é Fagied jwith chiprofosy They crude sxirgptds chypmatagmaplisdaeny f or
1.0 hi% 8? siic 3m D;’H"g WT%?“F@"‘&H@'%MTWWQP%%M ageteneght
od tur LA sg/ 5 hrs. at [err] and diluted

pr eci pi tatg"'e ,%Ep&com‘?\ospm Pz

with 250”1 i . tracted. The
organi ¢ phgse. é(tﬁ%l A" ﬁ-’iﬁ '%Eﬂj% £ j};ﬂ@' ) %ﬁﬁ 10% col d
[err] ;and e"ﬁﬂiﬁ &B&l—‘ﬂvfn By icl mfﬂx] .,ﬁc%cEE' d and

again witlhg I ] &IZQI’J.S o 1265 ed with
2 x 500 Bﬂi[hédesrﬁétﬁﬁ{@’ﬁ'-n pwam hﬂegcﬁpwmumpt > Sé 23 61-1?1:1 ver )é”l and

evapor at .7 [p-Ddkidtas 2-(Rblly )-8 MbBAPECIRBIRUELD = B854 &l L6oFRIcHERL 09T aphi cal |y

erp) oyi ng W@e&héﬂiy@ﬁ-pﬁ@bl-WBﬁIt]Safal}?f(ﬂél&gorﬁQUﬁ‘”U='5 -268-Nyl= 6&LiREACLC Yiel d the

tl 1 | :e20c 0B [Tieesrhemtiyt-T-prronyldIMeHn¥-[ValP(GiclospBlin 3l 1286 4 & 2061 h@Hch); (¢ = 0.5
err] GyoITBasmethpls?-linybBis-MaBmt)'-[C4IP-Cilgspdfin: ]2 ar-252.83 A = AUBWS ENCI;)2 S

Phy5| cal @dd &-Desmethyl-T-dnyi-tis-8BBraYY d N inidspsin:qk]o%) r=0246.11d(c a5 0.bEi ©HORRT or e set

forth ar e €dRE5Dermathalritt(3rame-ri.puopyl)-pis:MeBroll-Cidimsppincia o t= i2e6e@t=+ 0.14 RTHTRY €l

conpounds B@Protseﬂon Pheyclotneie he3 leans dan thi oreductieroof ivioMeRie-Civlosparic-dels™ f=0£235 (ve

pr odu®t i DR CRYH osporins of group 1d. which process conprises: m

oxi di si :E & sel ectively oxidi si ng'$ cycl osporin wherein the residue at
Che 2. padenaraih of Z-aomatnyi Shemt lbysire-ts mtl‘MMb for example an
(L) - threonyd

. Pro ess, s r’r; be carrled out entirely
anal ogoy é ?8‘8‘@‘ ;?gﬁ% 6?5{/%;’ 8 hyfrogepatedin. 50m| gthanol ausr {{j0mg 19‘ﬁé’d

gener aI pr '°°m mg a @’erlHyﬂEX'ﬁ\HF’E'E PyreSitie.compayndolelod f

Ejerr][hl\/teth rec$ Qrl gS closporin 1.40) 50 484ny
i met hyl s

“CATTer b g .ogw,,n " Pl SR g 1L TS o 8381y kRS 2!

C andss1584R9 [r-DasnhétvErah Qﬁ’ g}o Bt ad AL CPYACY

m xture ISthih[fd’ffoﬁd:yf;&porﬁﬁ hy JNB ﬁtlwr]zjrcﬁ g&ﬂ @@ qtslgl thy amﬁrcéaﬂdzg?e

added. Co@l6 p-Desmeta R BotiM. bﬂ&}lmyd@-ﬁdahﬁ]h@ieloéom 2&1 o 228t QYL gbdaep, are

added. TheHCRRotitaied foinXydldsporing.spour ed onto 150m 55 1ce water / 10 N HCl .
and; st i r r 6d7 fhbesmethyl7-itpedpylLidgaro-MeBinT-Cicdspérin: [@,® 2ddede Jh82 Araseni;C phase is

Wa et 3x 6:lp [ThDesFeyI-7-atiayl-vitytdar-MaBnd]'-Ciclospelii: @22 % -282dr (©t=hyks iR 'CREE), obtiAdd

conbi ned BP'gaYﬁloquuhﬁé@ss are dried over [err] and concentrated. The residue

i s di ssol 649 [7-Besmothy-7-ethy 'hMQ'MMH-[NVﬂF-@&Qmonm&]&’b @2t29-gqd =ndshintamcape and

evapor at ed ti"EPdges B YcleRerinG ] e conpound: [err] = -229 (¢ = 1.0 in [err] and
-184. 8 (C methyl-7-phenyl-dihydro-MeBmt]'-[Val 2 |closporm [a}® = -214* (¢ = 1.19 in CHCly),
obtained from cyclosporin 6.8 or 6.9;

6.21 [7-Desmethyl-7-ethyl-dihydro-MeBmt]'-Ciclosporin: [a}p® = -233’ {c = 1.15 in CHCI3), obtained

from cyclosporin 6.3;

As will be apparent, cyclosporins of groups 1a2 and 1a® and of classes 4, 5 and 6 herein before
described, all of which are novel, are structurally related and may, for convenience, readily be subsumed

50 into unified categories, e.g. comprising cyclosporins wherein the residue at the 1-position is a residue of
formula XXI
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28 EP 0 296 122 B1 = 1.0 in [err] Cyclosporin 1.41 may be prepared

anal ogously: [err] = -226.7 (gpoJoghzeilerr] Cyclosporins of class 2(i)
and of class 2(ii) as hereinberore set forth are also new and form part of
the 5 present invention as novel conpounds per se. In addition the present
invention also provides a process for the production of cycl osporins of
class 2(i) and 2(ii), whicy process conprises: n for the production of a
cyclosporin of class 2(i), ™sagting a cyclosporin wherein the 3'-carbon
atomof the residue at the 1-po®ition is oxo-substituted, e.g. a

cydl osporin wherein the residug at the 1-position is 10

-3' -desoxy- 3' - oxo- QT - WJdh [err] al koxyam ne, or n) for the production
of a cyclosporin of“cla I')s.cyclising an open-chain peptide
conprising the sequence<3°%f€9%;33ﬁ%win conprising an (L)-isol eucyl
residue at the 2-position,}said open-chain peptide¢gpryrencing with the

red{ due corresponding to residue 8 of said cyclosporin as N-term nal and
termnating with the r@%rdaﬁ‘cgﬁTesponding to residue 7 of said cyclosporin

as C-termnal, for exanpl ¢s)5 cyclising an open-chain peptide conprising
t he sequence -(D)Al a- Mﬂﬁu- MeLeu- MeVal - MeBnt - | | e- Sar - MeLeu- Val - MeLeu- Al a-
20,8 9 10 1 2 3 4 5 6 7 Step

(m above may be perforned, e.g. by reaction with the chosen [err]
al koxysydine, suitably in acid 25 addition salt form in the presence of a
base, spy®Disdsmpyehd di ne, at tenperatures of fromabout [err] to about [err]
{or examgagthb Meariiye GRIEN Y6ER: Wint riatioh & fgeidRN@N; ¢ir ocedur es of exanple J bel ow.
Pr o€ S Yi)SH89-xCyHR. alupaby -BgyR Ihes hamebrirgis givén BiNkiyrRe) y-ydRe at oEyeRLS inyrelation ide
gefer al fopiulae B¢ afdotX abe mt al  synt hesi s of cycl osporins, e.g. as
descr i bruds hydrogerSr apdt ent no 4 554 531 or European patent publication no. O
098 456 Sintarlyscyclgspotns vb gionps21a aids1ap awshefroiagses 4cand Gyallsal wbich natrioveh ansf have
BOC- | wtifity CpihgrotharB@E.- infatmedigies zran shee gubgymeR) intap unifisda tegorig$, @@ gomprising
pat®neyclgsroans wheelsl the: residusrat therldpogiiiende a dsidue of fermulg Xehas| iustratedRbpee whepein
anal oBotd Fe ham thsrnqagingsaivan undey (ikfertha ferruiexy- as described in said
pat ent / f¥! QﬁPpsgﬂﬁlﬂbia@aﬂ’?’ﬁPP'y 9ups AS Yo 25 Aefibedsin relatien to farmulag I and Y, ip gaflicyigr
char a@f?ﬁ"@’ ﬁgygﬂt%?.'aﬁz%. = 151 [err] -224[e r%ﬁ%g = 1.0 i %e%r 35
EXAPLES AT R Sj;%gmﬁe#ég egwg@t;% Al by @: f@é M
(O j@gﬁgﬁd 5 SreRueg i FX, RSP A0RYP 5t © Desahp meacs SNHIEREP R Ay 1 ami ne
1 2 Nl evloofins Wl i W30 hddotmith 4010l bl N Bl 4 80 iy s, ot
[er 1] o WAERL oAbl S ?ﬁﬁ'ﬁf{e ol i RS Sl U o T Sﬁgﬁ- s@nd the
r TRl QidRh ard fak BoeR WeschbYR, tobdtier MhtForbcasded I6F s tAiubidn lnEFritr 430 HARSOHRA, Ablal D
br isfiego, 186 A'sbd)f1orA. Gikdr’ FAEPEng DY Gioa 11 MEEBe Plopaed Saibgcdblyl dydRspofipadied
Or ganhdwettn 3 ErSandéhiiiely ot BRE. Avsiliniuriol BBup 6 dyBiBlsparitdlin QéatiRfahedt Wifh- thd BRsdne S| due
- 1S pumventicathesidingiydompisaphi cal |y to yireld the title conpound: [err] = -214
(c =1.09 in [err] 45 As will be apparent cyclosporins of group 1c and:
of cl @msp )i ) herei nbefore described, all of which are novel and have

4 i Ty ot her than as internediates can be subsumed into unified
sub- catik§olicadeylicadd diestepefi & eyelgsporin haying gr £-hysiroxiri)-emine lacid resitiuel ettha2- t he
1- posi tHogftien; ig pariewasi due of fornmula XXV 50 55

iiy A dicarboxylic acid di-ester of cyclosporin having an (L)-throonyl residue at the 2-position; and
especially .
45 iii) A dicarboxylic acid di-ester of formuia XXl

- /-@
X "

whersin Ri3 is Ci—g alkylene and each

(XXII)
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29 EP 0 296 122 Bl [err] wherein [err] is oxygen or a group of formula
[err] = wherein [err] is [err] %@%1 | osporins of class 2(iii) are
known. Thus cyclosporins 2.3 to 2.6 are described e.g. in \Wnger, 25
Transpl antation Proc., XVIII (6) Supp. 5 (Decenber), 213 et seq. (1986).
These cycl osporins, as well as other cyglosporins of class 2(iii) may be
prepared in accordance with the gener@r ocedures for the total synthesis
of cyclosporins, e.g. as described in . patent no. 4 554 531 and

Eur opean patent publication no. 0 098 456, e.g. by substitution of

H- Meld e- Bspresefits piragidng offarmulBji las Miesiratedl dloxsawho®inl at step (g) of exanple 1

t her eof . ADpcMefmiurri-giyde-MpBmy 2. 5 have the foll owing characterising data: 30

CYCLOSPOF Rjan (L) threonykyesidug of fqrmula XXIll [err] (c =-in[err] 35
2.3 162 - 163 - [err] 1.0 2.4
144 - 146 - [err] 1.0 2.5 146 - 146

- [ef?] 1.0 2.6 CH, 1?ﬁ- - [err] 1.0 45
Cycl osporins 3.1 to 3.5, 3\1\@3 3.9 of class 3 are known [see e.g. Traber
et al., Helv. Chim Acta, 65, |1655 et seq. (1982) and 70, 13 et seq.
(1987)]. 50 Cycl osporins }|3.6, 3.8 and 3.10 are new and are part of the
preseght invention as noveNEseEewTL~ per se.. 3. 6pmgrP. 8 nay be prepared
in a manner entierly anal ogoug.to that used for the preparation of other,
known di hydrocycl osporins e.g das hereinbefore described in relation to
process step (f). Cyclosporin 3.10 may be prepared in accordance with
general Xpcmpuneyidva-t he separation of cyclosporin mnor nmetabolites.,
e 0. 28S dererdbyeR] s isCi Hediylenéhi m Act a 65, 1655 et seq. (1982), as a mi nor
55“net abolThé prefenbidtention dso @ravides arpioteat fob tthelprepllationus @ dy¢lesporineof groop de whicn  of
[ err] - Oprotesseoprises ( See Eur opean patent publication no. 0 056 782), e.g. as
descri bedk) ireactinge $-Othewistergof syclospiriy viereR(the resifii® @ tRD&rpdsflion Bla ERYNGY-RL)-
Pr epar at i agninocecid [resisiue ddr example-agi-GihergipsteriohfomuadP®E porin 3. 10) 5 The
bi om&%s obtai ned follow ng cultivation in accordance with exanple 3 of
Eur opean patent publication no. 0 056 782 is spun-down in a clarifying
separator (Westfalia) \ i gui g phase (culture fi ate) extracted 3x,
each time with the eq I'gﬁgk’éﬁggﬁ& of ethyl acet at@‘k{%e et hyl acetate
extracts are concentrated under vacuum The solid phase (myceliun) is
treaf®d with. met hanol and honogeni sed and solid and |iquid phases separated
inaclariTylng separator. This extraction procedure is repeated 2x using
10 90% net hanol . The nethanolic extracts are conbined, water is added and
the extracts concentrated under vacuu he remai ni ng aqueous extract
concgptrate is extracted 3x with the val ent anount of ethyl acetate and
the ethyl acetate extracts concentrated under vaccum Both raw extracts
(from t heang®,§ have tel rhéaningiscgivei Gibéve Cor e@kiveLiiictishatdenlitied Whéred) vaith Ed) clospolig)
Si | i ca gedhefsih. thelfdsiBueCid the 2 positiohds & Bhydroxydil)Ha+aming Gicia rdsidue, 26 @kavipl. a ¢yalbspgrin

| uti ng faof il as ilastrbted sbojs, wharsin A\is {MaBm}--oCkdilydreMaBint, B isyy THr-OX [is0SarAarid) Y
fuf'| emed ipyak.r acti ons _

Reaction may suitably be effected in accordance with the general procedures of the following example
G.

EXAMPLE G

Preparation of 1,2-ethanedicarboxylic acid [O-(L) threonyl]>-Ciclosporin di-ester (cyclosporin 1.36)

0.255g 2-chloro-1-methyl-pyridinium iodide and 0.244g 4-dimethylamino pyridine are added to 1.318 g

[(O-hemisuccinyl)-ThrP-Ciclosporin in 5ml absolute CH.Cl: at 0°*C. 1.218g [Thr]2-Ciclosporin are added, the

50 reaction mixture stirred for 3 hrs. at 0°C, and the temperature allowed to rise to 20 C with further stirring.

The reaction mixture is diluted with CH2Clz and shaken with 10m! 0.1 NaOH with added ice. The mixture is

washed 2x with H20 and the organic phase dried over Na2SOy filtered and evaporated. The raw product is

purified chromatographically employing silica gel and hexane/acetone (1:1) as seluant to yield the title
compound: [a]p®: -209.4* (c= 0.5 in CHCls).

© 86 The [(O-hemisuccinyl)Thr-Ciclosporin required as starting material is known - see e.g. International

Patent Application No. PCT/EP85/00501, International Patent Application No. W086/02080, example 5.

Other hemiester starting materials suitable for the preparation of cyclosporins of group 1e may be prepared

‘analogously.
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15 containing primrily [I\/teLeu] [err] G cl osporin (cyclosporin 3.10) and

Cicl osporin (cyclosporin A). ? ? ?ﬁns are chromat ogr aphed agai n usi ng

silica gel (0.020-0.045 mMm and acetone/ hexane (1:1) as eluant. [err]

Cicl osporin containing fractions are re-chronatographed using UChoprep

RP- 18 ( Ocy@t&potinsOss Jrodipiic a$ Aersimiiedrnsek forth e rle® nd foym part 6f i@ Plesarnlvéntidineassi | i ca

gel ( GoelébrpodndSpsnsd. and [err]-saturated ethyl acetate as eluant, to yield

t he ti t | Ehequespmaunventiomalso providebZa frdéise for fhe prgdoction Of Eylosporinscof rgtoul Gc, which

Physi edcessitampriséser i stics for cyclosporin 3.6 are: mp. = 180-182 [err] (c
0564 ithoxjdising g cyclospdrinavherpiniinithié tositheecat the 1ipasition iis™-hxsieaxy eubsiliiged/fort exampleispr esent

i nvent i ddeBmrow been found that cyclosporins of clases 1 (including

cycl osp oFtpmd) @ghovey r"@i!g%e parformedoe.gnky macliael with N-gilerq-suecinimide/dimpiliylsifide 2t a

cycl oé?i@ﬂerai‘%e gro Res 1@Fﬁ§59e§‘ areopdangeryith herasprduresof amply Hibglakd, are capabl e

of increasing or enhancing 25 effectiveness of, or increasing or enhancing

sen¥i t_-E)_‘QMEbE_go ot her chenot herapeut I ¢ drug therapy In particular

antr-r’gcr ) -aﬁ ntr vr Iy antrfungal or

ant i - peSEER 350 cancer or anti-tunor

(e.g. anéazrr%meth s & aaar as ettr, Gyl gt%mm i) ERSSeA

| ndjcaged, bl e sirod o odlo 45 s SRPGHL i C
4059k Fheb o R &ﬁeeatato %ntrrd TolEO Rs2L 1 10015+ 6y IRt at i ¢
drug tyityaRihe a?esaaaemsraupei HEH DRRBHIIom Rl il WstirGilof b b, AW, ZHI ©

espec Idat.tbd'w.mi‘z%marseu@r SRzl nr REHS hddBd B4id ErRCEXFACRE. THRDrgahia Phdde is Wéshdddi Ng
ot h i2RWith 80UmI MOO, sAEKER! Wit 260MmE $09% £l NEHCO:Qané RasHBd Be w500 rbPisE mih 18%
iol ttaftatid) adice SidOdgiai Gvith @R06) THeVacidyanti ®asid) buesle GPluiRé are/ re-gkhabtok with 2 &rs00mIt unor
SHyBdtienCThS cérhbined iotgaic phatgs drndiviag lovet Ol SOk iankévagoritid)tp dengss af 4001 THaan
S mal | restlub iscpuritadnahroenatdfraphivallyl emyloying S80gs $iliva igelt and Gaterated anmoes atiayh estate to
t her apyisid thectitid cogpasiod 84:5h e e241 BCTOS)0.68¢ IncGHOb) arfdr- 8895t He =d-%in EHe@pr i si ng
Daunor ub@ysiospofiiR).38 dodl 189 may bepregarg@panalotidysivanyci n (AM) ; Et oposi de (ET);
Ten®posi de (TE); and Col chicine (CC) are devel oped in 40 accordance with
t he net hods described by Twentvoman et aI . Br. J. Cancer, 54, 253 (1986).
Sensitivity of rlesistant jsub-gyl Qféll( is conpared w tfh parental -
sensitive lines J(CCL-S) Qy assayr ng 1 nhi brtron of cell grgqwth during
Q/nt| nuous CTDS nvnncllrn fa g ln the case of 39 DR-resjst dant | | ne (C(:L-

by conparing gresvth of K&fp?TRS285M Ceh-dSRihigNes,) N tlhe presence of PR
contained in thg growth rediumab-initio. For the purpose,} cell

proliferation i g-reasteg—by—eett—ecothtiRg—tsiRg—ah—alactdoni c cell 45
counter, counting BeBfg df f elxtled®<|-338.4%ce 045 hatdscd, pf tlhe exponenti al
groyt h phase. -R lineg are selected for V\/mch the [err] (drug
concentration e. g DR CUTNCEM T atTom,—Tregurred—to—reduce—ft+nal cell nunber

to 20% of that for non-CTDS (e.g. DR) treated controls is >80 X, preferably
>100 X, gycoaporins b qsupt 1tids iRfeirbarte obiort le-alsol reweind alSe Mishint aktiof YheOresdftl ect ed -
- Rinviifiion ad movél thifpopmds@el¥8) i n t he presence and absence of test

C 0S pOTHerprésentStventioh also pewvities arprdcese fop e \protyctioe ot cyebspdtinsas geoupBaswhice Of
proI i freqcessicomprises: descri bed above. For this purpose cells are cultured ab
initio im oxdisingreg cnlectively owidising, rgcysiosnotim wherein dhes regifiusht the @PBsitionrigl at &St
cycl osp8ydrexy-afagynogeid easigies fpr exapniedn (L-vqopvl tesigee. t he | atter are chosen which
do not _t Presesestor) May, be casried; oytantively anglogpusty e Piogass B1AP () Bhove. @Gainiagrprdance
Appfeopfth He geres eerrdpat pdrfoliorias @&malslli shed by cul turing CCL-S and CCL-R in
t he pr of varying concentrations of cyclosporin in the absence of
CTDS. %orr ns are routinely tested at 55 concentrations of fromO.O01

. ]g ol 901' [( g a2t concentrations of 0.01, 0.02,

d 50 [err] The ratio of CTDS

- Og
(.0 DRigyhnb el uutda i gﬁf‘“ Nreruetowca ﬁﬁjmﬁ.&( L'd-ENfreP BiRfHGCE OF
test GYGoQRIROL o clifd dub paasramer: b 193+ & ididdpdr %1 eémsrwasa ftest
cycl Oagdd! ThelrBéclidn ikt id stirbPoE st 28 - %E&?éh@q a‘i’ | HidtyidrmSie SABE Ichhig sy Of
the CGbmdved hrituftbrCa fddher 5 mies. ABmP SRyl bther dbladded. The reaction mixture is poured onto 150ml
55 ice water / 10ml 1N HCI and stirred and a further 100m! ethyl ether are added. The organic phase is

washed 3x with 150ml ice water and extracted 2x with ethyl ether. The combined organic phases are dried

over Na;S0O, and concentrated. The residue is dissolved in 10ml CH2Cl», filtered throught Hyflo, diluted

with hexane and evaporated to yield the title compound: [a]p® = -229°* (¢ = 1.0 in CHCl) and -184.8° (¢
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CTDS whi ch has been induced by the cyclosporin. Stability of the CCL-R |Iine
used is ensured by cross -checking ZQ%GS&?%UVI ty to CIDS with that
previously established. In the abov est nodel, cyclosporins of classes 1
to 3, in particular specific cyclosporins reci ted are effective in
I ncr easi ag.0secEIAH)Vity to CIDS (e.g. DR VC, AM etc.) at the above
i ndi cat ed Cgoksporinrat iman e pepdied gaslogouslysl ar at concentrations of ca. 10 [err]
or | ess.[«p higber (ccon@ivr@HCh).i ons, e.g. ca. 50 [err] inhibition of
prol i f er at Cygeiospdring oft dias€2l)-a8d aihalesCli) #2 Hereinbsforb Set forth gomaléa rewl and farm parh oictiees ,
occasisonmreseplyinvention azjovel seproundspei 8. t he absence of CTDS, though where this
occur st he Inadditiibe oyasantinypation ralsp Pipvilesaprenassiderdhe proldciionf eyelaso@BLof Sassi ks .
More si g#fief(iib #hich proceseeampasagi osporins are found to be effective in
i ncr easi ndWderaq prpductop of @ cycieerrn /f dase 26, repghagsa ayclogReFE Whareimthe 3rearbematen ohave
no 10 inf eb’éﬂ‘?ﬂ? %Wec‘,é’P’r“' fsAxpeuhstitytpdy £.9; Hovclrepodm wharRinsthe fesiduerst the-frpgsitignis one
seri e of ¥ P?‘Bé i cyz%rgﬁp%?’é@%'g? Sht  human Sm'lﬂL'}&;UIu%r; aclrgcgl?rﬂngg#
i ne, and |
ratios (A ‘ﬁ piy %'Fv;gaw 'elgff'ée 4; ‘g’ on, & e@ﬁ ? Boea
RATI O CYCI.t r%te e 80 sa| cyclogq;uga% {Imna an

n of said cyclosponn r> r& xample

ﬁl equence

5. 0 [1 I’r]cy isi gan open gt&agn pfgtlde comprising 1 35 12
3.3 NONE 1030[*Investigation

and data from R(Byal | I rapeutic
Uiy, Hills roacf C]éynxg'ra%%%ﬁh%/gﬁv% @Bg'@fn%gﬂ ?ﬂxéncer 4- 258
(1988¥ : EXAMPLE 2 35 Uility in restoring sensitivity to
ani- neopl asti c/ cygot ox@c, aoti-tlanmor qrug subgtanges G n gtrop- 2).
Testing may be perfornmed enpl oying any appropriate drug resistant cell line
and control (parental) cell lines, generated, e.g. as described by Ling et
al ., J. e [m) ddpvpsnay be paformed3e.q. 1% feddignyvitrathel cBsem Ciaalkaxpantite, abitably in @ | .
PhyS| &1 . addifion sait fogp, ig !@rﬁenc@afrﬂaemlsmh ag lpwriding, at lempernatuees of frohabouhi10 i to dibayty
resi st anf0* Ceforpxample irereon pooith the genesa! praeerures efexanmte { kalawe | one C5S3. 2) and
the par ent af°99SE &R i) ahove may be spedout ?;5'[?!)’04"6'?99“?18!’ thy| geperal procpdurgs; feyhestotaly|
| oc. ci tsy" ?fgb"lrg?‘i"’ém"%le 9aps dopgrigedp ¥y RY 4 554,534 8" E‘H@Ba“ Ratept publicationgipe)
Gav/l sen are%%ﬂ t'°QGbB 3"3 ? AbyrQthglstop @) g .
qlreg aazflo

Proc. a"}g 1d°f s Pate"ﬂ bse%a?“e' 9°“§E?"l?ﬂt‘,‘b
221, 128%" a‘% "é‘f’p a% - 316, 820-823 (1985): Riordan

et al. ﬁ%ﬁ?“ﬁg@i‘gﬂ Blick et al., M. Cell. Biol.
6, 1671- 1678 (1 ndlco t et a Cell Biol., 7, 45 4075-4081
(1987); BeimEranys et “al . , Cell. Biol., 7, 718-724 (1987); and Cerl| ach
et al., Nature; 324, 485- 489 (1986). Cell lines are grown in aMEM nedi um
suppl eneprbgfbtivh ét13-DbsoxyASRBthainik-MeEAEBickbporidic)eivspbraB.ys (1 X)

pen| cillTn-Streptonycin 100 UI/m, (C)-grutammne 2mviand 10%

&_é i nact aoaiged tﬁee;ireductoalefcawumnd 835mg YmettoxyiineONydrchisiab 2.6 ethdi2BAL €s.
r s pyodicdare istred Sw|14thisoat 58r € uadbd ertlatmbsphére of athdnUTi® pyEdihdliieldporated pif kAt €S
to 50 dhe smainfiérrfitbred Gihe dilWateds itaers uppin GQCE Gind wish@d Fitl) bine) Theckring i adradtéi
resi st arfevargl rfimes R¥ith GHaClo And) #@- Gmbined BRyalic (Phased . Q@R -vasEA Lwith barer [driddoand he
sensi t i vavaporaipd. Tiey rpsidueis pyriied ehnumatogrephically torvield the fide chopeundaleli® F s21der¢ &r ned
as neceskWiyCHEk)e ~when test cyclosporin very greatly decreases the |Cso
respoffse t 8% t’,"ﬂlbé I‘?Pﬁ%cyc'?w'"sc%f@f%% Mo AMdraf clagsc2( hesejpelpeadogeribed, ﬂggrwh'thﬂf%bs
[err] EW'(3® piiity ot  than; as @*@W@@H@ﬂ oA, B0 iSsppech fntopunified fyb-galegofiesy pP- wi t h
control s °B'8'i'st'ﬂ§°¥ REry WO "I'\th‘f‘ Fredye,3t thedt-Rosilian iq,a reaifye; of S di | uti ons. Test
55 cycl osporin or control are added [err] to each well and m xed with

col ch%oci ne solutions already present. [err] cellular suspensions at [err]
cells/m for SL (400 cells/well) and 8x[err] cells/mM for RL are added.
Proliferation is measured by calorinetric assay [Mdsman, J. | munol.

Met hods, 65, 55-63 (1983)] using

85
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3-(4,5-dinmethylthiazol -2-yl)-2,5-di phenyl tetrazolium brom de (MIT). First
100[err] cell-free supernatantsﬁgjgg,zzaﬁP 0 296122 Bl renoved, then [err]
MIT solution at 5nmg/nml in RPM 1 medi um (G bco) are added to each plate
and the plate incubated for 3 hrs. at [err] butanol/isopropanol/ N HC
(192:96:12 M) are then added to each plate and the plates shaken until
conpl ete di ssolution.cagptical density (OD) is read at 540 nm Extend of
cell- growth (nmeasured™Ny MIT-dependent OD) is represented as a function of
colchicine 5 concentralNon, a dose-response curve being constructed for
each test cyclosporin, amgBthe colchicine [err] - [err] (i.e. the
concentration of col chicike jred to reduce proliferation by 50%
determ ned. Increase of cblchicine sensitivity induced by each test
cyclosporin at both 0.1 dﬂﬂ\[err] is determned as: 10 [err] in absence of
test cycl osporin = CH, [err] = gainin [err] in
pre¥ence of test cyclosporin [err] sensitivity 15
Test cycl ospori ns may influeﬁce col chicine sensitivity in both RL and SL.
Rel ative influence iRyg h€RY WweBl i nes may be determned as: [err] for RL

l i nes * ‘ngé ( Z = relati ygey30 [err] for
SL |4 nes P rr] > + SL resi stance Cycl osporins
of classes 1 to 3 increask sensitivity of RL to col chicine at
concentrations indi caijpd_ggaeg- | ncrease of sensitivity of SL is comonly
observed at equi val ent czgcentrations t hough is generally less 25 than for
RL, For use in accorddnc ith the present invention, cyclosporins
egggbiting hi gher rel &lsve resi stance as defined above are generally
corsidered nore suitable. In one series of experinments the follow ng gains
in sensitivity to col chicine as defined above were, for exanple recorded

f or Rlwharegh Filis 0x3§en or a group of formula BiBl=GBR®GMI ANs is C1-+ alkoxy. SL

RL [ er r] Cyclogporins of class 2(iii)/are) known. Thus cgel@@porins 2.3 to -2.6]are| described e.g. 3m Wenger,2

4. 425 Transplantation Proc., XVill (6) Supp) 5 (December),5243 @t §6q3(1986). These cyclosporins, as well as1 (. 7
1.8  other cyclogpprins of class 2(iii) may be prepared in accordance pitly the general procedurss for the total g7 ¢
1. 10 Synthesis of cyclpspprins, e.g. as dggcriged in U.S. patent n1o.4 554.531 and )pgarypatent publication

1 no. 0 098 456, §9- By substitution fI7H-MeIIe-le of H-Me@l_olli-le for H-Mevggl ot q_epl@ of example 4.7

@13 1 thereof. Cyclfp'gnns 23t025 h‘ajvgtr? fqllowiag characterising datg: o 121 1.4
82.% 2.2 7.9 15. 1 1.5 97.3 2.4 _

4.7 15 1. . 34,5, 5@ EXAVPLE 3 Uk I'n restoring
sensitivit) t%gcelfrq fan:ltgop as‘[z'PE:/%Wotoki ‘,"]"antl’-'f’u ‘L'r' d'rTiu% &sdd%gk nces (in
vivo) Ehrlich_ascites carcinoma (EA) sub-ljines resistant to drug substance
DR, 3vC, AM ET,2,.3E or CJ ar ge2a. dgyel pped by sequyggsi al.ot ransfeq of EA
cells to spbsequent genefations of BALB/c host mce In accordan¢ge wth the
met hods dep_gp.l_bed__,bs(__s'l =} A=Y SN\ S~ y 1 Clin Lnvest ' 701 1131 (] 982) . For
this purpose draug substapcelks adwéni ptered at a2dpspgeoof 02 t¢ 0.5 no/ kg, -
i, p. dailyjover 5 doses,jstarting 24 phours after inoculation of jhost m ce

0.2 trreh--tr-ec—ralorert aobrtF3—ha+vee+eﬂ—++eﬁ+fﬁ1r+1ﬁﬂﬁnaI
animals. 3B 2.5 146 - 146 - 225°%; 1.0

2-6 148 .- 170.; 1-0

Cyclosporins 3.1 to 3.5, 3.7 and 3.9 of class 3 are known [see e.g. Traber et al., Helv. Chim. Acta, 65,
1655 ot seq. (1982) and 70, 13 et seq. (1987)]. -
60 Cyclosporins 3.6, 3.8 and 3.10 are new and are part of the present invention as novel compounds per
s6.. 3.6 and 3.8 may be prepared in a manner entierly analogous to that used for the preparation of other,
known dihydrocyclosporins e.g. as hereinbefore described in relation to process step (f).
Cyclosporin 3.10 may be prepared in accordance with general procedures for the separation of
cyclosporin minor metabolites., e.g. as described in Helv. Chim. Acta 65, 1655 et seq. (1982), as a minor
s5 metabolite fraction from formentation broths used in the production of [(D)SerP-Ciclosporin (see European
patent publication no. 0 056 782), e.g. as described in the following example K.
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‘EP 0 296 122 Bl For the test proper, host mice receive resistant EA-R or
sensitive (parent) EA-S; EA lings, az% q%%l bed above. M ce receiving EA-R
are divided into groups receiving: ug / No cycl osporin 2.

Drug- subst ance therapy / No cycl osporin 5 3. No drug / Test cycl osporin
4. Drugeompst RNnce + Test cycl osporin. Anti-neoplastic drug substance is
adm ni stered at dosages enployed in generating EA-R lines. Cyclosporin test
subst arfrepataionaud [Mabb] - Giclesporint (cyzlobptimB.10)est dosage in the range of from1l to
80 ng/ kg, 1n particular 5 or 25 or up to 40 ng/kg in 5 divided daily doses,
i . p. (i n Sethiomsky ohitdingd falpwing cultivation in gccRriaee (with exafmple 3 of Burppeer prtent publicatignt h

EA- R Moaf-056,762 isaspun-denm inre gariingsseparatgr (Vastialia)agnd they Aquigh ehesanicubprey filserp) 1 as
nmeasur esxiActsdf 3 eaabytinest witth Hiej eayivelend ramgynt oRethyl pastalnn The eyl agetale Prdyacts are

signi f |°€Eﬁ?ﬂt’°€ﬁdf‘1“€?’é’ﬁ%m hengolich Phase (xpalium) jsrieated wille mgthgnobaigshomogepisedhgnds |

group £0°lid and dipyjg ﬁ'@ reterhinj aclasfving |sapacalas. 11"3t '%i‘tp’?f’ag'ﬁ I§§°%?§t°1’ 'n”ﬂf’%@t
Sbov® %b'g‘?*%v qgm%a ?4'&§€'3F‘ﬁ a@lvaPw wggrg% ‘Qg 3 aclszt % o 3
fold or2gMRs n va

Equi val ;ﬁftﬁo e %ﬁ%% E% s.iig d‘%?’ o&mﬁrﬁjf sséuaa %ghy.l to:3
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St ai NsmethaRSVHEY BB as ehlaHl dd | thon Qfiiea! el l(@@o-%l@%s )] %hmﬁch-\;atd(r’akdﬁmnj bdsBte as
f@) Ci padluant ©Xleldihe 1itld Gonisolistk mip e Ab-eMPCNRIRNL Ho8 € (c 2054 n"GHORY.I al drug

resi st ancehysichl ichardcisriqits Ry GoseAT 3.68e:0f classes 1 to 3 in accordance with
t pr esenip. EN8oNsa ChlaRN= ad1$0 (o€ oBemoHcL).at ed in clinical trials, for
exanpl e pAsblieadyriadioatet! iiti has, 3 aco@ddnos withdthegredeat iveniion, nok [bbénGdind THat é)cloépoﬂ& .
Subj ectd clesast)(ingludingseytlespbring of growpsja't to d&ft and db a3y Teo 2 @od 3 8nde jolpabiicelarnigdividual gnant
cancer cudosporinatdf these] clagsed) bersintipfare spedifically aarndd. awogabablat ofcingreasing @s eahaneingdr ug
t her ggpyeffeotivenesscf. o ncieesing or enhancing iseristtivity do, ptyer chernothesappitic drug dherapy.daiparticulam e
trial oﬂﬂt*'mqugg("@aﬂ@ bacterial agti-virgl, antiugeal ex entivpeotozeal) cherpqtharppy #nd especiallysatis e
progr e sENhH O tymar |(?1Q1taé'61“ r%g'%%ﬁ % Pydostatic) ;féermtheaw i Thﬁ’é&ﬁﬂla&gqr‘?"&'y/ '"‘?,' Sferat i c

drug téﬁggq y 8% b“‘B@‘s q'ﬂgfpg( gg\gmf@m%g%g ?‘&t’%‘ °?‘ Iﬂ':;‘t he
enc ‘an,

e afe%,gpg}' P, . SR RSB PG, T o ﬂ’$ z srfggori’ P s

adm ni aIIy.at adosage rate of fromlOto 20. 0 ng/ kg/ day or

parentm i.v. or i.m, a a dosage rate of. from0.5 to 5.0
ng/ kg/ re d| sease status pernits, treatnent with trial cyclosporin
Com?snctﬂﬁty%r : lsenbitiflfy tarlAYohlasiiciibkid Bhtturhb dniy sl:&t&'nééé%m%ﬁ»o'i)e ' “' tiating

anti -

t her apeut C&thI’QfDﬁ!ﬂﬁbs'(CGQ' tloPh FuMaR snBIP bANGRRom bt &' ling Gredistdnt mrok a‘o@os ages

are at dahder lisevupbutie Ndiu &EMQM) LR oM HOPRUP doMPERY Ddngubicid (BR), Of
t,he or dencristie t\m)tmdﬂlarﬂychC(Aﬂ) Etopdids QETIbnopREIdETER BRdECHdhicke (C0) atdddvélipdein Of

f im0 . docdrdanda Viith e rkatiod @ fidscribied by Twdntymian et aksBraDSager, 54254 (1988).g. p. 0., of the

order of Sensitivity oOresigtarit Sutblines (CCP-R} i cRdpddedmjthlpgrectalyseusitive jiras ¢GOLED) bY hgsayirwf t he

or der dhhitfitiop ref 2eliOgrevah Suridg regritigpusl HFPS expoewre, eg. lircthe Gase db @i DRyresistant line (G- by

the at tl?ﬁﬂi b g grovain oft GOKIORS and §EE-BRR dines finethel oresants o R contginerdn the grewti

trial Hinjtic; Sacthe aupess, el preiipration is evgasured by calkgoupting|using an plectiapie cel
ant i 45néi9 S?quﬁl'"p belpg Sffectad; dosp %WB’E of ﬁ? W%dm Bhase- feilefty lines are

oy poqgeptel ria3on. (g 9 rociuce I gell number
cycl os 8 §'°T Pﬁgo%?aﬁei’ P?S'"?'ﬁ? .Bﬂa$ BQP?B'W?&Q‘? Mf?a“‘?" it Phg

concom ¥ J;gi' which,
anti - 9&5 I.C t hé{.&p qin'renced a m‘ Z est i mat ed
nsn ivi lin Cco te ofin
dosa&e théd &d&rﬁ\ &”er vi mé%sggé 51 %fé qsgé f:snOI ce
of ini tdeﬁst ard e § nitist %J'pr s%h&%f & ﬁa(ﬁfn’las ot Bélh BTDS and test cyclosporm For
screening, concentrations of the latter are chosen which do not themselves cause a significant reduction in
proliferation. Appropriate concentrations are established by culturing CCL-S and CCL-R in the presence of
varying concentrations of cyclosporin in the absence of CTDS. Cyclosporins are routinely tested at
86 concentrations of from 0.01 to 50, in particular 0.1 to 10, ug/ml, e.g. at concentrations of 0.01, 0.02, 0.05,
0.1, 0.2, 0.5, 1.0, 20, 5.0, 10.0 and 50 Lg/ml. The ratio of CTDS (e.g. DR) required to inhibit cell
proliferation by 50% in the absence of test cyclosporin (ICs0-CS) compared with that obtained in the
presence of test cyclosporin (ICso +CS) is taken as a measure of increased sensitivity of the CCL-R line to
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‘45 the attending physi cian. Anti-neopl astic / cyt ostatic dosaging is
i ncreased as required by obseigpgfly gse&E rel evant clinical
paraneters are nonitored throughout the course of the trial, including
cyclosporin and anti-neoplastic / cytostatic drug adm ni stration rates.
Subj ects wii¢h 188 beéronduded By the @pdidspdrin/ Stalsiilyl 61t the CCL-R lihel 03B ig) Brsufell by coecur r ence
of nethasdingdte Senaitivity IOGEDSOHAitR tatipreviousle gstaishedn. Reports on di sease status and
50 est imthé elsbve kesgmadsl, Sydlnsporissibfirdlas¢ead taB, in pariiculan becific) cyclogporiteerecitodirape of t he
tri al effeBlivaliruin¢reasing eénsitivify4d CVRS (8.g: ORi YiZliAbhete) athiset abovebipdicated conpeeiratians dnx hi bi t
ef fse cpdricalarah pancesttratiphs ofca.i 1fpaimkeontesgt of condition, with restriction of tunor
growt h &t h'9*!9fr9?"°¢f§g‘t°e% Sigose- Sthiig/miithikition ohprofiferatien sicholsGGL-§and GRLR linqd¥pl asti c
[ cyt Beedieyla inglapge g@drbé(t% CYSOBRINS IR 8 abraneq oHLATRS, tt‘%'g'bémqr% i3 9CRUPE f or
equi vﬁp @Pﬂm’@wv ef»aafyer?'tx S dnagpd @rﬁf‘é Ryhan Gl %!'E #rigfe signific YRpseans
i nci dafdunG o berffpetivly %f‘?%seﬂs"&’ §§| g Chi-figneset “%tgh'@BhaV%Eﬁrpar ed
wi th i ‘?°t°§°F'b‘?'°' Hape % - neopl ast i c t ost at | theraapy only
is reco ‘g’d'“%ﬁ ?je F@ %gh% E@"‘o‘?: é%:f cgric ey &%
adni ng %‘}Fﬁﬂw {4 3kt e ??"S'éta o} rétiop (M %, 596 125 BL
CLI NI ZRE® RL 1 Subj ects are chosen from hospitalised or out pati ent
suhjects (err) exhibiting late phase el | gnant cancerous growh of
vvhatever type. Subjects se¢tected—tor—trtat—arc—pattents—v have run a full
course of 5 anti-neoplasiic/cyt CENSETISATEQNY RATEQ apy, and who are generally
at a late phase of nultiple drug treatnment and exhibiting rienewed onset of
ujror growth/rretastasesec., P Cance TTTE Tajci e identifiable
’nD | ti pl e- iR Si=Sta A—-d¥ rig C!ap &%ﬁn r&ﬁpﬁm ttaod or each SUbj ect

WU L T oo nnoo oot
;ﬂ-{er ed int ecifmaosponm a I i Ng50.0 pgsul cuI ar drsj.g) upaalapy plied in the

course of th prezlgus 6 o 18 nongga to pr eyLeus hisgfory and current
di sease st at ysT—t0—etr- lst%nafed-ra%e—e%—d%eeaee—%gog+eesion and
estimated prégnasdsl For {he purposes of the trial22@ntered subjects are
mai2ht ai ned on predeasr m npd dose angyschedul e of agtj-neopllastic/cytostatic
drug therapy, y ' fTicati on of drug
resi stance am ' Lak:O ' L0 herapy i1s
nalntalned throughout the trial at the prere5|stance- determ nation | evels

B %%ﬁaﬁ O S B LR S S

/ kg/ day or adm ni stered
paren .V., at a daily dosage rate of fromca. 0.5 to ca. 7.5,
gé@ﬂifﬁ 2. 0 to ca. 5.0, ng/kg/day. In sone patients cyclosporin

E E‘%E Dy R YesfoRi SRsifitylto bti-néBpidstc/cyfbidliaYahti-RitfoPdirG $uBsthricad dn\itrod 3y, I ”e?lﬁ' astic

er apy amd- TS contimnued—durtng—theemtTre treatment —pertod— | n ot her
cases, iTestii§ilhal Be p&dbied thplofiag ary )approrsiae drug résibthntidell lind HRA ROrSIL (batertdlRBIRPY be
initi mtee,cbemded; e as REiBedCHNGRY 6t R U Cyll. PRSIol. 83, 103416G1H74) ané BediHahdonlebd f OF
educéli &rCell.Phiysisl B8, 23-32/\(1976)D Perticulad bioes Ghose tré Teormeti-drag tesisRAte.h. ddichitindr
r emsistant) hnRem{ﬁr Gubclone (53328 the phranttal aseasitive tineTAIDE 81 ((subgiome ABS Sal) tdde ti ne
of exbing ek.-ilosn ciirard dulitne &t iale Bioehtim. Biapbysy Atte, 49%ir152r¢p2t (KRY6) Gerlsereetal. Bidekimt r i al .
| n t hBiophyarfictat 455t 908912 \2lansa et 4l.nProe iNdY. tAcash Seis 7§ @) 883-367 i(19R1)Ofartner et
det er floBeience 321, 3286:138% (1459): Kprirey etawaam B20:823 (1989); Rierdantsh g, Mlaturs, 316,
anti - ﬁh?c%? Q§§§):c‘/ae>¢9b§'t°5ﬂ 3 Mely ety ﬁ'e'rﬁ & 11968x Engieol gt al., Mok &P@P'Pbri of t he
re@of@?ﬁ? Eﬂ 7 PRychgss stal--Jiak el Righ 'vé ?%\X?%F’V %Fﬂbq"leé - Nglure, R4

rel eviit ca 25 p I S ar m)nl tor thr ou th cour se of t he
trial |cﬁ JIn %’; 'm -: %&Q é}ga
cycl O%)B ognﬁfdg Sin g} u.l so o F ecuk |um m ‘frl al
r el%” J’nP %\i

bt%fb ooWo nn ?étuta sce g n.mJ (st ridion .
decr eﬁe%ﬁsshr? il J&Wd?&tw '|@8ﬂ on§é’6 e' ” t er apy, Wi th
ON- goi NGfedt m&y&ﬂ?% aisgon\:éa %ﬁﬁ?@nlﬁr’i %n@;rtéu test cy Eériﬂ%)&Fdeﬁb% rsu‘un&,} asses 1
to 3 ar® awCRs dimiliwin icBifkoe oG tb&6d WilPthé BorfeBSdnding® 81HIBAtsoRdnt BMEHsITest
comngli &yclBorin or control are added (S50il) to each well and mixed with colchicine solutions already present.
1001l cellular suspensions at 4x10° celis/ml for SL (400 cells/well) and 8x108 cells/m! for RL are added.

Proliferation is measured by colorimetric assay [Mosman, J. Immunol. Methods, 65, 55-63 (1983)] using
3-(4,5-dimethyithiazol-2-yl)-2,5-dipheny! ietrazolium bromide (MTT). First 100u! cell-free supernatant is
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‘exhi biting acquired resistance to chenotherapeutic drug treatnent, or as
adj uvants to chenot herapeutic nt. The present invention
accordingly provides: 1.1 A rre?%%g%??iﬁn%?ovi ng or increasing the efficacy
of, or of increasing sensitivity to, chenotherapeutic 35 drug therapy;
or 1. 2 rénavad, theal 10l MTE dolation gt SighalGri RRMI 1640ahaiure(Gibpe) atel adldeditol gacH @itegRd that e; i n
a subj etate incobatezicdor 3 e a3y CWitioz HbutiediAsomlopaaopN HEE($92:96:12 chifiard thdnragitiedamearh a
cycl ospiateiand the platea sisaken ubtiltcomfJeta distvbitian. Obticalciewsityl (€D) isaehd ab$402ml A net hod of
treati ng Faentioti cellogvoivth Kragesuredcby MTT-demgndent ORkis aerreseriterbas  funetion jof telghicine

whet hercongemgtians & doseigyponse euivechetng Genstryeted dor each tesh eyelosiodn, apd the icelchiqined@seent ; or
2.2 A @Findbie.dre congeairriipmef celehigingyeqyivad ig redyre prniiferstionhy P06 deteraidedrent  of nor bi d
condi t i orf8creassiopicelehigipeosensitiyily dnduced; e gach ytest cyplespariic &t bath Sthand ABuadui ed,

i nduced®®iminedate to said treatnent; or 2.3 A method of reversing or

redtézgi ng resistance, whether accquired, induced or inate to

chen®t hergpeut, c - _or 4 A net of restaoring. sensitivity
to chenp Ese, dnCgbdeid 5 Rospor ject i nﬁgéﬁ:t he'r'e&f'?‘n i ch nmet hod
conpri se€IGsonim presenng afo test dyclospocinan ef f €dCsye anoumsensftivgty osporin
of any one of classes 1 to 3 as hereinbefore defined. Alternatively the

Pr eSgNtreliRySibdal may MMeAScolchicing seRBtivRPH both FERRITBL. MBRABHfldnte hRAWIRRE 1N a
subj ecClmgy Be AeEFiIded &: €0f Whi ch conprises adm nistering 50 an appropriate
chenot herapeutically active drug substance together with a cycl osporin of
any one of classes 1 to 3 as hereinbefore defined as adjuvant treatnent to
Qfa,-i d drug sulSiCanecforTRE mesent mnvenCICys 3l Rlo prowi dedatide A cycl osporin

T U ————

.amy one ofcﬁlﬁ%s&% g,ftfl}n%sas her ei ngf;?(%rzg g@fi ned frggigﬁggén a nethod as

‘ined under any one o 1.2, 2.1 .3, 2.4 or ove; or as
5. A cyclosporin of any one of classes 1 to 3 as hereinbefore defined for
use i n Qvilespprine phrlagsesoh taod ingrepriecsensifivityuafiRt-ctb colchiginesdt congentiations indigatbchabeveret hod
as def ilnseagseyef ensitivityyof Sihds ggmmonly, obserged ap squivalentconcentgations tiough isgepdselly dess 35
EP (%24%@n foroRigiFor ysq jnagccerdance #ith thecprespel ipveptiani pxslogroriny exbibiting highes relatiys s
previ oﬁfs‘}?"‘f?e?nﬁ‘ﬁﬁ RO a8 roepesaliy repsicietod ase syitable.nin (088 sprieg | of srrefimentfieut i c
use, arfioying gangin seagitviteig eelehicing ap gefinedt bpee vre. for sample racordgd foar Bl andiShgeed novel
‘conpounds or cyclosporins gf entirely novel type fhe present invention
"\aJ-soaopr ovi des:| ycrogsomanporfi ns of cggpsses , to 3 as ggreinbefore specified,
e. g. including individual CLOSPQrI s ner efore. tndicated to be
novel as wel | ps—eyctespor Vyos& }) ] ?ﬂg L'?‘zﬂﬂ""l &55@}2- 1) and 2(iii),
for use as phafnacdulical s.{ Pas@icul a8.0ond|tibne/fbr 3008 chenot herapeutic
treatment to whichythe methodg pf tlhe goyesept pnyenti oggagpl y i nclude
condjst i ons caused Ty —mcrotfrat—eg—vrrTatThactertp—Ftmhgal or prot ozoal
infection, invialvidg3strains Bedj stlank0.70 ohe 8 e 39-nl crobial or
anti-biotic drjug sgbgtanced, g,p. dntir.yiral, anti-pactgargalj 10

T 1

anti-fungal or{anti-protozgar S ¢ prernods of the present -
{nvention are L-n—pa’t-r-igé-eui-a# Ea—l-daa;ueﬁai_cancers, e.g. of
& cbnomas, saff comdslbr ot Her 6t3inoris 1.6mal { gnant gk owt3es? ekhi bi ti ng

i nduced or accjqui r qdyéesi st ang?7t 0 fong @r rrbre;.as'lfti - canggel chenot her apeuti c

drug subst ancesT—eTg—antrmeoprastirc-or—cyrostarreragentsT—E J.
ant hracycl i nesLar e3%a allal 8»8 driugtZydhst hncked or] t h2apec] fic drug
. subséances daujpor ubi,gi n, vijncyietine,1s5.1 1.5 97.3
2.4 4.7 15.7 1.2 34.5

so EXAMPLE 3

Utility in restoring sensitivity to anti-neoplastic/cytotoxic, anti-tumor drug substances (in vivo)

_ Ehrlich ascites carcinoma (EA) sub-lines resistant to drug substance DR, VC, AM, ET, TE or CC are
§5 developed by sequential transfer of EA cells to subsequent generations of BALB/c host mice in accordance
with the methods described by Slater et al., J. Clin. Invest, 70, 1131 (1982). For this purpose drug
substance is administered at a dosage of 0.2 to 0.5 mg/kg, i.p. daily over 5 doses, starting 24 hours after
inoculation of host mice with 0.2 ml undiluted malignant ascites harvested from pre-terminal animals.
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15 adriamycin, etoposide, tenoposide and/or Colchicin, e.g. as a neans of

reducing or reversing tunor giggVf Soe %ggrrence of netastases etc..

.Preferred cyclosporins for use in accordance with the present invention are

t hose exhibiting relatively | ow i munosuppressive activity, e.g. having

subst antForathd iestrppoperyhaosh oitd Perkies Siistent EALH ofisbisitied (parasteErds,(EAJIDsDaedesaived s Or

whi ¢ hatexd Mk trechining) BB arepdivided imtcograups reesiting: of an order which is substantially

| ess, el. Yo drpOBlo cwfospoimt 20 of Ciclosporin. Particular cyclosporins

sui t abl % Dfugsubstapcs therapy ¢ dp dyoleseorini t h t he net hods of the present invention

ar & cycl dedwgi mest exslosnoribef ore specifically defined or recited under classes

1 to 3.4 Boeagstanesf + d¢ %F!%Oﬁm"r‘n to be enployed in practicing the above

rret hods AW'M”'G?"C c‘iﬁ'ﬂ?r §\£b5\? ; “Qﬁtéhd?*@?%ﬂ“&'%@d d 9anerating, BAR fieest r eat ed
é%%““i' da & olktes} dogaee ingtho range gftfg’m:b} 84 ek dit t i cul ar

o 'Ef ¥ R g AL SR
Cey-ﬁ"’ Oﬁw ﬁ@ﬁfﬁ% e T o S °°mpa'°%5 QPR asnmeaswe o ation.

adnmi n of the order

mg/ kg rg e‘s‘l:ﬁlﬁfe ?r:nedgil no s %%ga% ence i d%m%ns Va:ﬁl E,:,tj& pabl 1O Z‘Eafkgf (?n 50

admi n (9 thg orde bﬂ% d AL bserved

admg ni StEﬁél&aheﬂPre@ %ﬂéyeﬁé t¥in deerﬂpk;g{ﬁ £y@|¥ '%S fyolas Iy %?(QWP s \bf drip
or | nzd&%.faae d8dign¥ 8.9.8H SRroO RoyiRg 81 aninkai Thid a&: With Jm eyaarﬁ Qiral gHiday,

e. 9. gbtict@§ peﬁ.elgm) m&bﬁm 2alAE, asti-Mydélc foSistan e 3Y well3d8 dru res&unt abl e

dai | ypreiaseal eifaink 06 gpaiasmtas SRR, oA USarfitle astdelry &fcurhﬁgp Babadtrathd ofl chilieh 1 0
(&, 500fRiparuM exhilsiting acdlireti [BRenEQpeutd, ahtFhdiarididlug! resistddtd. 600Ny p.o., or of the
or der ofutility @McydosPorin® oB Elasdds UPtot B > @OsvRanceVwith the Cpreseikit thmraﬁralsaf bd rom
5. 0 damob@ifated Sutimjcal trials,.forAkdntplenmilimingly\riatsnpbrienved aptolidwer abl y, dosagi ng nmay be
arranged in patient specific manner to provide pre- determ ned trough bl ood
| evel SUNIGARTRIAE 1det er mi ned by RIA technique. Thus patient dosaging may be
35 adjusted so as to achieve regul ar on-going trough blood |evels as

medsur e $ulh Ang)F) argeslested &rpm pationts diggmosedos exiubiting inalignasipancerous grodhgndri | i . e.
anal ogﬁsﬁ’ itesl tRantivioariasyt / enipsialis fruo therpye Ardetpiled enop jebmilpd foreagh gyblect

Cclo e High Setaling: ease | Nistory: (fliseags, statysy, Sﬁmédﬁtf’&éld'semgﬂfﬁsﬂ@h@%w tabl e
for of fl‘_a Wﬁratlgn of cyc s or|n c as ses 1 to 3 above
! q

B 3 g o LT ot 1 g@ il gﬁb@ %ﬂi bavg m&@%« z
RELATI Vg f;;adﬁ., %4
Ti t(; g;ﬁ &Rismv ereft:lg ?“ral osa ao&"him {l 9& ar etrallh 1 3 6)

150 i é& iv. or
25 ( d{nmxsoﬁ tbakt 1 W*d’t’o )l days before initiati antl-neopl
50 38 Sthbrdgy in drlidr M6 pBinlit build-up to on-gomg therapeutlc dosage levels. InC8uch ded it l(b :
t ot al cy@fospoﬁtﬁdosﬂ&g akd alitle Iowdd BIRCdr ! dbovd! iRickRE A0REe RihdeBQ.4.Yp.b. St @hePorddrof 11 NG .
vessefrom 1.0@ £0lingRg/ay{dr baramétally] dr iths oRdfeEofhBin @I5a6!1.5 mgikﬂa@s risingFto hiphgbebent (i)
i s t hievel @adp.ol, ofitiieordup B fromUSX0I0 1SDiof Gp 1020.0 Frigikh/d&l o7 atehtbraliof the Wder @i vt (i v) -
@ t h2o &as.0 ewy/kgidayh: Grasisé begimen being determined by the attending physician having regard to the
40 subject's condition at trial entry. In some cases, it may be required that cyclosporin and anti-neoplastic /
cytostatic therapy be initiated and terminated concomitantly, though again with preference for lower initiating
cyclosporin dosaging, rising daily to the indicated maximum. )
Initiating anti-neoplastic / cytostatic therapy is commenced at ca. 1/3 the estimated dosage rate required
in the absence of cyclosporin therapy, precise choice of initiating dosage again being at the discretion of
45 the attending physician. Anti-neoplastic / cytostatic dosaging is increased as required by observed
response.
All relevant clinical parameters are monitored throughout the course of the trial, including cyclosporin
and anti-neoplastic / cytostatic drug adminisiration rates. Subjects are monitored for contro! / reduction in
tumor growth / occurrence of metastases and possible tumor regression. Reports on disease status and
g0 estimated prognosis are submitted at intervals during the course of the frial.
Evaluation of trial results indicate that subjects entered exhibit effective control of or improvement of
condition, with restriction of tumor growth or tumor regression and reduction of metastases at anti-
neoplastic / cytostatic drug dosage rates below those estimated to be required for equivalent efficacy in the
absence of cyclosporin therapy. Reduced incidence of anti-neoplastic / cytostatic drug resistance as
s5 compared with reports for groups receiving anti-neoplastic / cytostatic therapy only is recorded, as well as
reduced incidence of adverse toxic reaction to administered anti-neoplastic / cytostatic therapy.

34



stirring for a further 10 mns. The obtained solution is filtered through a
Cel man Preflow Filter (err) atgpgoof192f9 0.8 bar and filled into 50m Rexo
. bottles. The bottles are sealed with a rubber cork and cap. The entire
procedure is carried out under water-free conditions at roomtenperature

w th reuNoaleTRIAldESi ng (0. 25 bar) at all stages. The bottled sol ution, which
is suitable tor oral .administration, conprises 50ng cyclosporin 30 (dry
wei ght ) / dbject¥late choden from hospilalisedl| or ewtpationtsubigethid anil P) extibitingt ige ghase tmatignart. g .

hard oenoswbs grgeth of Whatevarplyps. Subiepts selogted fos trish are petieats e lbavegun afullicowsad 1. A
cychk ngtypqonla@plyytqﬁathz gnugriherapy) andawho are generally at a late phase of multiple drug treatment and

- B- X- \@xbikiting\renewed gosgy of Sy Aroythimstastasagieica (ko \hgeg cancer is prima facie identifiable as (11)
40 mhé?‘@lpl?d!!-!?"es's'am A is -3' - O acet I-I\/EBm B |st{§err u-, -Thr-,

£ g Tn R e e

rfe'amgﬁasgswé -Nva-,

e.g. estim sign ted p
55 wh For the purp ﬁﬁna&ﬂﬁem are ? redetgrl% e 9 ed ?e \P/alo 596
O ooyt 535 W] ety S tUg Vit apfod
.122 B]an " =',. : nti-neoplastic drug therapy is maintained through
' ) ‘e edtrle. The chem Y re lmen IS su Ieme y'd |mstra g§,por in
cWQp%EﬁW&rﬂ dbsabe fdrmZat aldafly d r? )to ca. 20, e.g. ca. 5 to ca. 15,
25 ( drrﬂgll\ﬁﬁa da}ehtiarallﬁﬁaamoht a(&hh?@&sﬂéeer te of from ca. 0.5 to ca. 7.5, e.g. from 50

15 i V)ca. 2.0 ¢d ta/ 8.00mb/kg/day. In some patients cyclosporin therapy md?&:ommcehotoaxpa@ 14 days

t ot al tafore ififlating!&ll-nbophistic thetdby AR 18 Bbrflinubl Qur itdbatite GhbdtRsit batiod. M Gthed c&sbs,litr | Ng
\\es S el maylbie geqaicidaimit Syclosporimand dnfi-hdoplastic thetaPy B ifidlatéd ntl teirihated’ncovitgiig.di ent (i 1)

' S, fohen Subjbed ard tnbniowA toredustionsib itunidr Epwivticturrerbie B Erotabiasds .and PogsibEi temdr (1 V)

t hesgession Repalid@d dispash stetus andi astimétet prapgnbsis dt ertimb(f examinatichfees subinitedatd

sol ut iigervalss ddring tther ecdrse fof thegtrialainGhd aent faterdd improvénhentin ¢onditifneor rrpstrictioncef. 0. 5

t o 0. Sefsrioration is rppartpdwithimaneppOpriaterResier, basictant-aeopistic/cyiestatic drug theeapyisabdied Wit h a

r ubberat dherdiscigtien o de. respaesitimelinician for aiferaetive. Pravisusha anpliesicthesery. Hhlevanielinisel- f r ee

confi tRagmstemare Mefifered Rnugheut thescayse 14t the trialopelvfingde sartinylay antipgoplastic/cytostatic

drug and cyclosporin serum levels as well as clearance rates.

Evaluation of trial reports indicated that subjects entered exhibit marked improvement in condition, with
restriction of tumor growth or tumor regression and decrease in metastases following introduction of
cyclosporin therapy, with on-going improvement in disease prognosis.

30 Cyclosporins of classes 1 to 3 are accordingly indicated for use in the treatment of morbid conditions
exhibiting acquired resistance to chemotherapeutic drug ireatment, or as adjuvants to chemotherapeutic
drug treatment.

The present invention accordingly provides: '

1.1 A method of improving or increasing the efficacy of, or of increasing sensitivity to, chemotherapsutic

35 drug therapy; or

1.2 A method of reducing effective chemotherapeutic drug dosage rate;
in a subject in need thereof which method comprises co-administration of a cyclosporin of classes 1 1o 3 as
hereinbefore defined: or

SN 2.1 A method of treating morbid conditions exhibiting or characterised by resistance, whether accquired,

At 40 induced or inate, to chemotherapeutic treatment; or

2.2 A method of enhancing or improving chemotherapeutic treatment of morbid conditions exhibiting or
characterised by resistance, whether accquired, induced or inate, to said treatment; or
23 A method of reversing or reducing resistance, whether accquired, induced or inate, to
chemotherapeutic treatment; or :
45 2.4 A method of restoring sensitivity 1o chemotherapeutic treatment;
in & subject in need thereof, which method comprises administering to said subject an effective amount of
cyclosporin of any one of classes 1 to 3 as hereinbefore defined.
Alternatively the present invention provides:
3. A method of chemotherapeutic treatment in a subject in need thereof which comprises administering
50 an appropriate chemotherapeutically active drug substance together with a cyclospotin of any one of
classes 1 to 3 as hereinbefore defined as adjuvant treatment to said drug substance.
- The present invention also provides: '
4. A cyclosporin of any one of classes 1 to 3 as hereinbefore defined for use in a method as defined
under any one of 1.1, 1.2, 2.1, 2.2, 2.3, 2.4 or 3 above; or
55 5. A cyclosporin of any one of classes 1 to 3 as hereinbefore defined for use in the preparation of a
pharmaceutical composition for use in a method as defined under any one of 1.1, 1.2, 2.1, 2.2, 2.3, 24 or
3 above.



bar) at all stages. The bottled solution, which is suitable for oral

adm ni stration, conprises 50ngp@y®eqseesin 30 - (dry weight)/m. The
.solution may alternatively be filled into gelatin, e.g. hard or soft
gelatin capsules as a neans of taste masking. Clainms 35 1. A cyclosporin :
(1) of Wmcohatméne df the-chcleSpdtinkiof desses- Mol hes Aresiodsl) beon pivbdsed olvietamumeitisdadbr wher ei n
45 pharmaceutica| q:rsthera;@uhc@lsg,cqggyﬂ thitaBrticular By¢lesporing of Fladses 1 to Jlave-indeed/agvel or

Nv a- ; compendgrs gyqiospagins pfent glAmyel ,lypg, the preseniTiivantien algpprodess - Val -; so

when B 8; Syclosmaps of gjassey/] |to 3 axcherejnbeforsaspecified ge.oy inclyding,inividusheycigpperinsghereln Nva-
555 before indigated to hecygyel aswe¥ ay cyclospayias of groyps 18%18° 18 Edeale A ot stass20). Val -
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A_ B- X L@Hdwngﬁ CA}Fno . nti- i 10 Ltgt%tl sL m;)pe mfect::: oty werein A
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a-am dﬁQ oﬁﬁn’og Jn@ can ech&@&fﬁe%e&h Qi ' o4r r cytostatlc agen%g - Val -

or adg s o vin lold drigy sublMéhices or MiPspecift quub&an G Anci m
[ efs ]adhéfﬁy'cﬂxé{apoﬁl&e keRbgabiad arfoy ColéhichHTb.5. Qs AGhddns \&t Ycki€ing &eevs.lahg RiAHRF bR At | ON;
or i idcpunehRloBmBtadtidss tesi due at the position 1-position is an
- 8' [ er r biafele@X pyclobporiddrBinlise G accoradivél wth £ Brosent Mventich arétidse) bxhibiing felatively
. - sal kexinnunSsupfieédsive activity; ¢l. Ravihg Gubstalifally nd i;miukbisaripressive activity at intended dosage
\j (evals\ot whittsexhibiBimMimuneshppilessive activity 'of aheosdwe tvhigt is substantiliyaasa) dy. l<50% e Bat - or
C fos -dVIBdsporior ParulaOcyiogporiiis suitatseiiy hugé in7 socbryiatce edth ithel metBiddls of the predebtBrt - or
i s-ivefion aresyéiakneringharsinkieforet dpecificgiltydefinad bryrbcitadingler classaspitd 8es at | east two
car bon Bessgns; of syclesporin' tocheseneridygd in7pradiiging theaabbel methddls dvilb of\edBrsp -vawyr e.g.
- - 3' - (Yenending jon jhe_cguditiep e trepted\fiar oxgwale el disgase\tynecand /B neturer of gsigtaecohiier ei n t he
hy gslro cragie |W%P‘gg’ D fy@gg@:%;ﬁw "wmpds‘ g aiggggggeyw% andP ;Nh H’g‘;‘ ; |P n_any
al at B‘ngef’ Pvo S
sat urfﬁ’f"e to °’ *°5° mg 1 9%(9?'% " 't‘ﬁé“ﬁ%‘eé? efwtaﬂamg TW"\"E%%’?@U

onge d Hle os )?%C? mt
;PEo]bEgr f °r °;;$ §? %I°'d%f ?::gﬁ %ﬁ?’e%ﬂ‘ﬂ‘}gaycgpb% H?J'P"‘t he

\_r/e d Sﬁtgbl gﬁly osages for patients are thus of order of from 50 to 1,000 up to 2,500mg p.o., e.g. of the
order of from 250 to 500/600mg p.o., or of the order of from 25.0 to 375.0 up to 500mg i.v., e.g. of the order
of from 75.0 to 100/250mg i.v..
Altematively and even preferably, dosaging may be arranged in patient specific manner to provide pre-
determined trough blood levels, e.g. as determined by RIA technique. Thus patient dosaging may be
35 adjusted so as to achieve regular on-going trough blood levels as measured by RIA of the order of from 50
or 150 up to 500 or 1000ng/ml, i.e. analogously to methods of dosaging currently employed for regular
Ciclosporin immunosuppressive therapy.
Pharmaceutical compositions suitable for oral adminisiration of cyclosporins of classes 1 to 3 above
when practicing the method of the present invention may, for example, be prepared as follows:

50
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position is [err] oxo substituted or the residue at the 2-position is an
(L)-isol eucyl residue; or (v) EP%E#&H'@I Xl [err] 35 wherein Ais

- N-desnet hyl - di hydr o- MeBnt , h and Z is -MeVal-, or Ais

-di hydro-MeBnt-, Bis -Thr- and Zis -Vval-, or Ais -MlLeu-, Bis [err]
and Zis -Val-; or which is 40 (vi) a dicarboxylic acid di-ester of
a cycl osp@NGREDIENTNg a [err] -hydroxy- (Hg“fmhuwﬁmgggci d residue at the
2-position. 2. A cyclosporin according to clarm erein the residue at
the 1-position is a residue of fornula XXI 45 [err] wherein [err] is
[e#r] .in Mlchhk“@/il?‘l@% 6€5-CH =CH or [&50] and Rc is [err]

al koxynet hyl or -x' -y' is cis or trans -CH = CH or CH2-CH2- and Rc is
hydr ocar b){g ha\e g g _at | east two carbon atons, whereby, when -x'-y' is

- CH2- CH2 ) ye 5I"f’p €irc group or noiety as or conprising Re is

sat ur at ed, andCRblosporihynanEm,ou acyl. 3. A cyclosporin according to

cl™@im 1 wherei §Shghie at the 1-position,is, ;3 -desoxy-3' -oxo- MeBnt -,
a -3'-desoxy- SQFE?r Figtyl m no) - MeBnt - r esi 3§egd'§ !'3?56?%?%)

azi doal kyl ) - car bonyl - MeBm - or - 10 di hydr o- MeBnt - residue or a
-3' - O [ er §11 KOEhad I QalSc1ux by Bt - or -di hydrggMeBnt - residue, or wherein
the residue at the 2-position is [err]nethyl keto-A@y- or -lle-..4. A

.cyclosporin according to claim1 selected fromthe group consisting of: 1.3
[3' - O acetly) - MoBiv¢ oiIhr] - G cl osporin; - 15¢a. 237 tolad
[3'-O acetyl-MeBnt]-[Nva][err] - CIC|OSpOI‘In 1.6
[3'"-OCacetyl-MeBnmt ] -[ (D) Al a] - G clespetitr—i—r
20- O acetyl-MeBnt][err] (D) Al a] - Gotab:for can, 46210
3' -G acetyl -di hydro-MeBnt] - G cl QSROLI N1\ eduakk -
3' - G- et hoxycar bonyl - MeBnt ] - G cl osporin; 20 1.12
-[ 3" -0 (4-azi dobut anoyl )-MeBnt]-Ci cl osporin; 1.15 .
3' - O ddegredientsBre Weipi@dcdiredtly |int¢ B)sBuing fassal.] Ingr@nqntsdepml i) arel wéighed in first. |
3 @é'é'ﬂf §) jsgthemeddpd wi @mwmmw]\ ¢ bt flissojutiono Ingredipm (iv)lis hreafter added with

[
[
[
[
|
[3' - fugher (10 B’mso egtainegispipop it "@redﬁipmr# GelmangPrefiow Filter (400im) at
[3' - Qée‘? {£_bar andfilachinto 58%8% bettle S= vlu C9oHc39g cpm The 5
1. 19b t °at',fef s °(:‘f’%° qve reswa el wﬁ» @F%nod%‘brl n;
1. 20 @ a bgﬂ on,(go 6? 5 ghcyclgspgin
[ 3';0 ) %? krﬁg ﬁowyc M%H’T nl ?ﬁt 's?)% or ot gglatin capsules as a
[3' - ce ascﬂgsmet hyI - 7' - phenyl - IVEBm] [err] - CI cI osporin; 1.23 '
[3' - @, tyI cis-MeBnt]' Oclosporln 1.24
[3'-Oac etyI 7' -desnet hyl - 7' -vinyl -ci s- I\/EBm][err] G closporin; 1.25
[ 35 - @ AL &cibpofin - desnmet hyl - 7 -vinyl -cis-MeBnt] [err]-[ O acetyl -Thr[err] G cl os
porin; 1.GR& tbrdura@- acetyl 7 -desnet hyl - 7' -pentyl -cis-MeBnt] -G cl ospori n;
[A-B-X-MeLeu-Y-HeLeu-Ala-(D)Ala-HeLeu-HeLeu-HeVal] (1)
© .
wherein
45 Ais -3 -O-acetyl-MeBmt-
Bis -aAbu-, -Thr-, -Val- or Nva-; and
when
Bis ~aAbu-,
Xis -(D)Ala- and Y is -Val-;
50 when
Bis  -Thr-or-Val,
Xis  -Sar-and Yis -Val-; or
when '
Bis  -Nva-,
55 Xis  -Sar-and Y is -Val-, or
: Xis -(D)Ala- and Y is -Val-; or
whersin

Ais  -3-O-acetyl-dihydro-MeBmt- or -cis-MeBmit-,
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1.27 [3' -O acetyl -7' -desnet hyl - 7* -phenyl ci s-MeBnt ] [err] :
[3'"-O acetyl -7'-desnet hyl- 7' - n. pg Bnt]-G cI ospo Fl“ﬂm I“““I“ Iﬂ“l :
1,29 [3'-O acetyl -7 -desnet hyl - E?er rﬁaqiz? -cis-Me [errt-Qcliospor#n; *
1.30 [3'-OC acetyl -7' -desnet hyl - 7' - phenyl - MeBm] -[VaI ] [err] Ci cl ospori n;

1.31 [3' -OCacetyl -7 -desnet hyl - 7' - phenyl -ci s-MeBnt][err] G cl ospori n; 1 32
[3' - O acet y| -INGREBEENTt hy| - 7' - vi nyl - ci s- Ve BELATIIE AMDWNToégbri n; 1. 33

[3'-O acetyl -7-desnet hyl -7 -vinyl -cis-MeBnt]-[Nva][err]-GCicl osporin; 40
1.34

[3 - 0-facet yl - - delahsafit ¥74945.G5 onp-n. propyl ) 38Ps-MeBnt ] [err]-Gicl osporin
1.36 1, 2-et hanedr carboxylic acid-[Othreonyl][err]-Ci closporin di-ester;

1.37 [ 3' -desq G closporin; 1.38
3' -desoxy- 3’ ﬁ X0- Rﬁ%ﬁf%@r"r} aI ][err]Ciclosporin; 1.39

1.
[
[ 3 de(?rgxy 3' - oxo- MMI}Onipl\ﬂraJ].Olezoﬂparln 45 1.40

[err] thyl keto-§ closporin; 1.41

[ di hydr o- I\/EBm][err rret hyI et o- Gy][err] Oclospgrfdrf? ?ifht value)

[ 3' - desoxy-3' - net hoxyi mino-MeBnt]' -Ciclosporin; 2.2 [Ile][err]-Ciclosporin;
3.6 [ N-desnetingly- dginadoD-(dbBoIddedr r] - [ Thr] [err] - &pcl osporin; 50 3.8
d|hyqlgo-MeBm][err]-[Thr][err]-[VaI][err]-Ciclosporin; 3.10 :
MeLeu]'-Ciclosporin; 4.1 [8 -nethoxy-cis-MeBnt][err]-GC closporin; 4.2

8' -t. but oxy-ii)s- Melve] ¢&dr r ] - Ci cl osporin; -4. 8s. 237 to a

8' -nmet hoxy-cis-MeBnt][err]-[Thr][err]-Ciclosporin; 55 4.4

8\_/t but oxy-cis-MeBmt ] [err]-[ Thr] [ err=Crctosporrm—s4—5
8
8

med hoxy- ci s- MeBnt][err]-[Val ][ ertoratiefl osworé6R:04. 6
Sret hoxy-cis-MeBnt][err] [ Nva] [ er runChddd3S ROl duduniienks -

- met hoxy-di hydro-MeBnt][err]-C cl osporin; 39 4.8

met hoxy- di hydr o- MeBnt | err -[Thr][err] Clclosporrn 4.9

- et hox ! dng G\“ﬁa‘l%ﬂ‘ﬂ!‘ g vossel; ingredigntsy §) r'P“d 4jii) eep weighed in first.
- mét hB&’ ot f4 Br‘*&?ﬂ IVE%"T é?'F' u° ?\ﬁf P é'PtF isgoiution, Ingrgpipny - {w)ds thereafter added with

e s nglfr |for-lap fu F""R/E 'é?dr olu rt|1r’:|ugh5} Gslman Pref[gwfrlter (4001Lm) at
to 8 ggg '95 an épql%i wne asrubber cork and cap. The
F

rocydu r ?ué un ra re, with mtrogen gassing (0.25

-d

-de

- des

d N}Eo?_n % ﬁOm%c yelosporin
d %'XT?' u Yel sf'!' 5‘!’% 52 °' ncapéﬁ?)s asa
desne -n pr pyI

-d

crs MeBm] Clclosporrn
esrre[ak;,yg -([err]-allyl)-cis-MeBmt][err]- Oclosporin; 6 8
- desnet hyl - 7 -phenyl -MeBnt][err]-Ci closporin; 6.9 .
[ 7' - dgs et ydyeidsposneny! -ci s-MeBnt ] -[Val [[err] -G cl osporin; 6.10
[ 7 deSI'TEthyh)-&forrHﬁli“j"-CIS MeBnt[err][err]-[Val][err]Ciclosporin; 6.11

[
[
[
[
[
[
[
[8' -
[8' -
[8' -
[8' -
[7' -
[7' -
[7" -
[
[7" -
[7' -
[7' -
[7

[ 7' -desnet hyl - 7" - vi nyI cis-MeBnt][err][Nva] [err] G closporin; 15
6.12 [7' - desrret hyI -(3-bronmo-n. propyl-cis-MeBm][err]-GC cl osporin; 6.13
[ 7\~,¢d esnet hyl - [qememeuuhmemmma}nmeurmmmwu] (II)
; 40
wherein
45 Ais  -3-O-acetyl-MeBmt-
Bis  -azAbu-, -Thr-, -Val- or Nva-; and
when
Bis -aAbu-
Xis ~(D)Ala- and Y is -Val-;
50 when

Bis -Thr- or -Val-,
Xis -Sar- and Y is -Val-; or

when
Bis -Nva-,
§5 Xis -Sar- and Y is -Val-, or
Xis -(D)Ala-and Y is -Val-; or
wherein

Ais  -3-O-acetyl-dihydro-MeBmt- or -cis-MeBmt-,
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14 [ 7 desrrethyl 7' -n. propyl -di hydro-MeBnt][err]-C closporin, 6 t5———

6.
[ 7' -desnet hyl - -et hyl - di hydr gp\§ f1-[Thr][err]-G
7 -desnethyl -7' - (3-net hyl - n. but yﬁgi(?%dro MeBmt][err].- Hmmm’!"ﬂ,’mm
6.17 [T desrrethyl 7' -i.propyl-di hydro-MeBnt][err]-C closporfn;t s x
[ 7' - desmet hgls- 7' -aAbuh Wis daiyeisMeBndr] [err]-[Val ][ err]-Ci cl osporin; 6.19

[ 7' - desneiiYvf formiila et hyl - di hydro-MeBnt][err]-[Nva][err]-C closporin; 6.20

[ 7' - desnet hyl -7 - phenyl - di hydro-MeBnt] [err][Val ][err]-Giclosporin; 6.21

[ 7' -desnet hyl - 7' -et hyl -di hydro-MeBnt]-Ciclosporin; 26 5. A phar maceut i cal
corposition c BSXnﬂeBeﬁ-y!:-I-néD@ﬁ-l-m1ﬂSWﬁMeLeme-dMleheaHMe&ae kI ains 1 to
4, together vm'lt h a pharmaceutical Iy acceptable diluent or u}ar rier
therefore. 6. {A cyclosporin as clainmed in any one of clai 1to 4 for use
as a pharmaceutical. 30 7. Use of a cycl osporl n (i) wherein the 3'-carbon
atom of the residue at the 1-position or the [err]-carbon atomof the

red? due at"™reiB 2-p 3 _Tt" i s g}éf l{:]déhy gge%sultuted or (ii) wherein the

3' -carbon a be’m of {“ al koxyi m no
r--a-- of heresu l-a-3m SQ&
Subst i (Ut ey i35 Ser o vl 54 X by e A ‘b bing

(L)isol eucy?( res;th u ]” ue a -position 1's
N-ngt hyl - (L), 18] aal. of g ﬁJlezerﬁrQJ gmgygm or N- met hyl - (L) - al | oi sol eucyl
residue; il }hegiqd O5E-tydrSky- 35 6-0 abwsrarn%%sta héVing i (B)-cbniidotichl & Z 1S
- V@' - Or iVaNedin ihe Y43R0e 4Qhe position 1 -positfon i$ an -8M8 L salko:§-cis-MeBnt-of laiitro-MEBmt-
- di hydr o- lyeBi$-acyl-@1C, \WaRéky-GisiMeBmt- 8B My dro-MeBhit- residus; d CB-0xatyl vl BsBmt-residue;
c 3 - desoxy- -dtdasfﬁtrw-mmcamyk Nagbafi-naH -Giy-MeBlBISE ~3-0-abyi-damsmdthyyV-hydtacarbyl-

I hydr 0- MVefsHmt- o3 -ciscMsBax-yesidlie dRsdiie thaytyd @ty indiolye Eiprisesrat -1ddet_svwa-carbamd when

~f S - ValatomsB or Sa {7edeshéthyi7-hgdrocaliykdihydmiMeBmE0 or  -3-O-acetyl-Z-desmethybiehal - and A
is -3'-desabydihviiRaieBmt- reSidued @lapolty thei tygicicasbyhloidiety- comprises at least two carbon
- 3' - desox yptos -arié wirerbin ydny chlihatitr groddl erBnviety @s o [obrhwriging s@ld jhydrocaghibapoistygs  when
55 saturitedior - MeVal - and A is -N-desnet hyl - MeBnt- or

- N=28les et [§y) whatelntor F-carbmngtam ofghg esidueTai the: 1-pogitiqnia oxep Fyri lkoxyimiso. ridealkyl-

nedi cane ntcawlomra&%vﬁﬁbwowewa@? 9% wharin e rcarben;aterp of 9 resideg B Y8i%hg 40

sensi ti vi Pgs"PB is Rypqa Sybstitited o thpopsighe st he 2-8esitign FW@I"&E?"’”%‘F""?‘%’P Yeduci ng

,effe'ctive( éﬁ'apeutlc
' e .
[A—B-Sar-HeLeu-Val-HeLeu-Ala-(D)Ala-HeLeu—HeLeu—Z] (XI)
85
wherein
Ais -N-desmethyl-dihydro-MeBmt, B is -Thr- and Z is -MsVal-, or
Ais  -dihydro-MeBmt-, B is -Thr- and Z is -Val-, or
k.; Ais -MelLeu-, B is ~aAbu- and Z is -Val-; or which is
40 (vi) a dicarboxylic acid di-ester of a cyclosporin having a S-hydroxy-(L)-a~amino acid residue at the
' 2-position.
2. A cyclosporin according to claim 1 wherein the residue at the 1-position is a residue of formula XXI
45 R.\
CH,;
50 Ry -'0\(3) / \
CH (R) CRH, (XXI1)
<N CR e CO-
85
(s)

H3
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dosage rate for a second chenotherapeutic drug substance, or for an

Second. cherot her apedt ¢ ar g SUBL HReE 20t for ennanc g ﬂﬂlﬂLﬁﬂmllLﬂlﬂ! |

chenot herapeutic treatnment of 5 norbi d conditions &xhfbi'tifg §

char act er ivhe®@inby resi stance to said treatnent, or for reversing or reducr ng
resi stance MRyischexytidn aigerut i ¢ treat nent, or for restoring sensitivity to
chenot her apetiis ds {OHeaiHeniCH-GH. but Rais Cad] alkesristhyloor ot-fds cig betaps FRH a@ewr i C
drug t her dpHe:-CHi0and@. is ydoparbyh bpingiah least tveer cdibioy atows,othaieby, Whethixehisi-GHaCH.-

cycl ospor iany aliphaiefgrore or roeirtess qirgmmsisiag B is gatgrated,end) | (iv), (v) or (vi) of
claim1 or &oéyclhydpeanionaeys defined under (iii) of claim1 wherein the
residue at the 1 -position is a 3'-O-acyl substituted. 9. A cy cIosBporln-
accordi fg 4 6""[9?99['%"@@'@4’ @c"ﬂ%‘f“ﬁh?}'ﬂ'ﬂ f’ﬁées@“ﬁﬁtﬁ“%b?@t'g'l 8 Ry depoxy-3i-axo-MeBmt-

d r i |d 0-(01—4 idoalkyl)-carb l-M Bmt- -
%g _ % :ggt%’. :%%j rgﬁl%x‘ﬁg) \5; @F qr ) Bmiaztgo a-dlhy:raor-l\::émt- ere's‘:t:!uet?ror
[3'-Oacet a porin; 1.9
3' -0 aget
[ ﬁ_ N {:yc Jc&‘El ﬁ}’%aﬁnlnl;§ los err OU&OOI',SIStln or| n: 20 114
g-r;icetyl Thr] [err] Ci closporin; 1.35

[3'-O acetyly

[3' - %acetylﬁl}i p

[ O acetyl - THigliyy- -.Q, ie%s&" I\/EAI aJ[err]-Gclosporin; 2.4
[Melle][er r]wégrd_&gwégaﬁp- F |og,§,},,|; err]-C closporin; 25 2.6
[ MeLeu] [ er r h-16gbasaadindro-BeBmt) 6 {,@iﬁr] O closporin; 3.2

[di,hydr o- MeB raaorn]e[m\&a)c]arbaiyrmeeatp-bra&mﬁn 3.3

[ 3' - desoxy- MEIB[ﬂ'—b{(&ﬁzﬁdobtﬁrﬁirlmmﬁj‘-Uiclo's’p%rin;

[ 3=~ desoxy- dithyaioacdiBleBinfle(Orakotyli(BarE Widdspdrin;3 0 3.5

[ N- desnet hy 1-184B0tapqteBrhetiokyreid-MeBmi'-Cldlaspaispor i n; 3.7 [err]-Giclosporin; 3.9
[ 3' - desoxy- 4:17 fReOrmeatytpH.buiptyycifr-MeBBRichsporim: | - G cl osporin; and indivi dual

cycl ospor i nd-18 [$Orapatd§hetioxyrdis-MeBmi]' JQrdcetyl-Phr P Ginipspprias through 3.10 of claim
4. 335 10. A9 Qreped-Scibptesyrol 1Q-poety-BwiirBielosposiny a cycl osporin of
structure ad-2 Pﬁé?jv'rgrr"%mvﬂﬁve f' aéfﬁ'ﬁ'°sP°'["b 9, together with a

phar maceut i d&f 0xy-gj¢-MeRmi'-1iyaF H9PWR: therefor. 11. A cyclosporin

wherein the! °t y" (?E?"P"l"ﬂ??"fﬂs c'°'°s"°""'
5 - des- (1d ya 2}: Lee or 3'- Oprotectedform 40
12. A Cycl ng"Pg yl- -vrt:&I-crs- eBmt];L acség tyl Ig#- ]261«:! m the group i

consi sting fz

[3' - O acetyly ig}@_ : desmem ,_T_' +a MeBm JgE { Ciclosporin; 5.2
[3'-O acetylﬂé[s»-é%éetﬁ#dag.ﬂwh pynf gr /£rr1[O acetyl -Thr][err] -0
clospprin; J 23[3-0-acety|-7‘-desmeﬂ1yl-7'-(ﬁ-al l)-cls-MeBmt]‘-Clclosporm
[3'"-O acet Y 11:30 [3-0R8etfl--debRRRYlphe |.Méga{t I,,err] Ci cl osporin; and 45
5.4 [ 3' - O aaah yd-ocetflFsdebretii-2phshyl-d tp{vmic. J[err]Cicl ospori n. 13.
A cycl ospor imzvmeraeémﬂdaanamrdmmatmdam ralpTididspanin; | S a
[ 3' - desoxy- 333 (8«0-abdtydiTtdesmetinil-etvinyl-cisMeBmB -iNU&IS Cislyspdrin; 0X0- MeBnt ] - [ Val | [err]
C>el @epor i n.1.38 (3-0acetyk7daametinyd-23-broad-n.propghats-NeBontl’-Ciolapotis i Ng t he conpound of
claim 13, t d@geétBethanadichrbexyljstagidii@-theagtylP-Giclospodrcdiegterabl e di | uent or carrier.
16. The corrﬂ@ﬁiﬁ&dwxv&-gﬁomeﬁmﬂ’f-@ﬂowsr@- as a pharnaceuti cal .
1.38 [3-desoxy-3-oxo-MeBmt]'-[ValRCiclosporin;
1.39 [¥-desoxy-3"-oxo-MeBmt}'-[NvaCiclosporin;
45 1.40 [a-methylketo-GlyP-Ciclosporin;
1.41 [dihydro-MeBmt]'-[a-methylketo-Gly>-Ciclosporin;
2.1 [3-desoxy-3"-methoxyimino-MeBmt]'-Ciclosporin;
2.2 [lleP-Ciclosporin;
3.8 [N-desmethyl-dihydro-MeBmt]'-[ThrE-Ciclosporin;
50 3.8 [dihydro-MeBmt]'-[Thr]2-[Val]''-Ciclosporin;
3.10 [MeLeu]}'-Ciclosporin;
4.1 [8-methoxy-cis-MeBmt}'-Ciclosporin;
4.2 [8-t.butoxy-cis-MeBmt]'-Ciclosporin;
4.3 [8-methoxy-cis-MeBmt]'-[ThrP-Ciclosporin;
85 4.4 [8-t.butoxy-cis-MeBmi]'-[ThrP-Ciclosporin;
4.5 [8-methoxy-cis-MeBmt]'-[Val-Ciclosporin;
4.6 [8-methoxy-cis-MeBmt]'-[Nva]-Ciclosporin;
4.7 [8-methoxy-dihydro-MeBmt]'-Ciclosporin;

39



55 Pat entansprUche 1. Cyl gsporin 41 e

For mal
r AB- - X- MeLeu- Y- MeLeu- Al a- (D) Al Lu- MeXal 1 mmj ml
(I') worin 70 AfO épye‘bg%\/ﬁ? - MeBmt - steh ""I l"'
-Thr-, -Val- oder -Nva- steht, und wenn B fUr -aAbu- steht, dann steht X
fOr - Sarss !sqdetﬁéxi-amydro\daésmtp-mr]e-cuosporwvenn B ftr ~Thr- oder -Val- steht,
dann st eht4.9¢sfrhéthoxy-diyako-MeBael)' Waliclosperin; , oder wenn B fOr -Nva- steht,
dann st eht 4.9¢ [8nisthoxySditiydrotNeBmif'-INGi-Ciblbsperin; oder dann steht X f~r -(D Al a
und Y f O 6.\Matdesroeti-7wbenyMeBnitiCiclospofin; - O- Acet yI di hydr o- MeBnt - oder
- Ci 8- MeBnt 6.2 BtdelrhethyB7'fphenyl-cis-MeBmif -Citlogotin; X far -Sar- steht und Y fUr
- Val - st eht 6.3 @Fcdesmethyl-7-vinyl-cistNlgBmiliCiclosporime] 11' A-

S- K- MeLeu- 8/ [Vedssmetayl-Z-vinyl-cispdgBatl!-[ThiCiglospsiga 1 1 2 3 4 5 6 ' 7 8
9 10 65 leimethv'-T-(s-met(w'm bytv'@equﬁ@ﬁlu -ficlgsporin; A fU  einen
- 3' - 0- Acy| €8 Eippmeting=Zmn-penpyrcis-MeBmt-Glcloggtityy dr 0- MeBnt - Rest steht, B fOr

aABu-, -THf Weva?thvwm' -)‘C'B'U@P'“TPC]S“" BRf"Rest ei ner ,- O Acyl - - ani nosaur e
st eht, X f [7-desraet y" "'ﬂ%ﬁ"t - %f ¥inbht i sch aktiven a-N-nethyliorten
a- Ani nosg '@P’ge °“y L E A on aufweist, Y fOr  -Val-
st eht ode %QS?T vl y,:z:s' : S i Bfor - Na- steht, und Wfor
den Rest i {18 Icﬁ,gaoggsaure steht, die

,c, Rest an Position 1 far

(D) *Konf | géu _ y b
eonen -8' - %glg, -G fro-MeBnt - oder 3'- O Acyl-8'-C,
-s al koxy- gigrl\ggggthy,_ i}l-dh% &m.clogﬁa,; steht, far einen :

3, - O Acylefy [?Mmyt-r éthy‘fnﬁ &hﬂ)rd MYBRRNCiclosporin; .

wDenet hg/d7[F dedhydthyPL-asrdy -d|m5m38nﬂdc|blos;ﬁm§ MeBmt - odor einen -3 -0 Acyl -

45‘/ 6/18 [eteishdmyl-7-éthylaingdro-maeBrbty [ Val R-blelBgporin; oder - ci s- MeBnt - Rest steht,
wor i n der é:kedrassnetitySy-bhggithydro-NeBai] ¢ ROmtaspdfiah| enst of f at one aut wei st, oder
f O ei nen 8.0 [7{0esnsthyl/I-phenylilingldro-taBho)' HvalP-Rigidsporin; MeBnt - oder
- 3' - O Acy| 627 [7dlesmsttylyT-effiy-diydto-MeBmilydiciadpdaipdr o- MeBnt - Rest steht, worin der
Hyd#ox- ycarbylrest m ndestens zwei Konl enstof fatonme aufwei st und worin-
j ede i prahprnepautical agmresitinnogompasingr a £¥digseesin | as cdipimedeigtany \gne ofjicleigsr1 to 4,
Hydr ocar 9gethes with & pharmagputically agqoetplindilbesd pricagripr thaxeferal t end, gesatt i gt

K/‘ 6. A cyclosporin as clalmed in any one of claims 1 to 4 for use as a pharmaceutical.
30
7. Use of a cyclosporin

(i) wherein the 3'-carbon atom of the residue at the 1-position or the g-carbon atom of the residue at
the 2-position is O-acyl or oxo substituted, or
(i) wherein the 3-carbon atom of the residue at the 1-position is Ci-salkoxyimino substituted,

85 wherein the residue at the 2-position is an (L)-isoleucyl residue, or the residue at the 11-position is
an N-methyl-(L)-alanyl, N-methyl-(L)-isoleucyl or N-methyl-{L)-alloisoleucyl residue; or
{iii) of formula Xl as illustrated in claim 1 wherein:

Zis -Val- or -MeVal-:

\.-/ when _
40 Zis -Val,
Ai § -MeBmt- or -dihydro-MeBmt-; or
when
Zis -MsVal-
: Ais  -3-desoxy-MeBmt-, -3-desoxy-dihydro-MeBmt-, -N-desmethyl-MeBmt-, -N-desmethyi-
45 dihydro-MeBmt, -3'-desoxy-4'-desmethyl-dihydro-MeBmt- or -MeLeu-: and
when
Zis -Val-,
Bis  -aAbu- or -Thr-;
when
50 Zis -MeVal- and

Ais  -3-desoxy-MeBmt-, -3'-desoxy-dihydro-MeBmt-, -3'-desoxy--4'-desmethyl-dihydro-M
eBmt- or -MeLeu-,
Bis -aAbu-;or '

when
&5 Zis -MeVal- and
Ais  -N-desmethyl-MeBmt- or -N-desmethyl-dihydro-MeBmt-,
Bis ~Thr-;

in the manufacture of a medicament for improving or increasing the efficacy of, or increasing

40
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2. 1o 507 AT S el e AT

Al koxycar bonyl oxy-substituiort iSt. oder worin das e- enstof fatbm'des
Rests an der Position 2 f-Oxo-substituiert ist odor der Rest an der
Position 2 gind@vity(th) othdrSéhembtaeripatitfet dréd @atapy, Ol Gbr RBucthg effective chemotherapeutic

1 1111111111 Yddalfelrhieddr alsbeohd tHomctRerdpetfibdrig’siibsidnce, or * C
L M S & &V)adpedint Hor teating<Imorbid conditions characterised by resistance to a second

r A- B- Sar - VF chamotf@tapédiit eitig AfubstdnEd), A dor Mehdntind/bL imprafibg chemotherapeutic treatment of

(XI') snorin Iidrbid conditions exhibfting or chivadBeinest Hy\résiitangeoio said/zddtrtent, ot eht, B f Ur. - Thr -
st eht und Zfdriraversivetfabducig wekistance thoshemotherapeutic trdatmgntran- MeBnt - steht, B fOr

- Thr - st eht faimstofing sensitivifiato chamstherapaitieireatipentjer - MeLeu- steht, B fOr - aAbu-
steht und Zfdr@p adioygnt to afes phomothergpeutidiug hergyndes i st (iv) gin

Di car bonsaur edi ester ej nes Cycl osporins, das einen

O HydP ofRy-A Byriesperimerserding foclgm éi’fh'ERa'F apyriosperip gs Jefingrt yngerapy onrof 6), (“ Q’)%orl n
gem || Ans¥ }'ET(FH""l‘ Ok SPYPIASPQE asigalined updeg iy of sisim § whgrein tha i’?ﬁ'dF?eQ‘t‘“ecFé?"

X0 st jO-acyl subisttuted. C3 R-O (R
(XI) 1 9 clo aci rdi ﬁ to1cla|m 7selected?om the g(roug EQ"EE‘.L“.Qﬁ worin Ra fOr
5 -0- M ]-Cuclosporln, . , _
-X' - St 8l Th0 SRR iMoE NapCichdhody’ - fOF  Cis-CH = CH oder - CH2- CH2-

E:

steht und R, f._r_ oder -x'-y'- fM cis- oder fOr
trans- CI-lzCH-}Sc{gh% (Me %chﬁ géé};ﬁswuhd R fuUr Hydrocarbyl steht. das
rq.pdestens 3Wais- tﬁ_rmggip [@tagg{p-rﬁ,qetm@dsggm wobei, wenn -x'-y'-fEr -CH2-CH2-
Shtge Jede1a|4[@b%&étﬁ-fmﬁsrﬁithwmaﬂqiEEO-atdWﬂ-ﬂrF«’ddoBﬂibﬁﬁl sche Toil, wie R odor
R*>ent hal t ends [@ewad-TrgE-Cichéporinind 40 Wasserstof f oder
Acyl steht. 23 [meMal'@reporiy gemAl S Anspruch 1, wor| n der Rest an der
Position 1 fa@imelB]-Celssprin; 3' - 0xo- MeBnt -, eonen
3' - Desoxy- 3'25([Bealldiiefil-Gicaspprin; N0) - MeBnt - Rest, el nen
-3' - @ (G - 428 MaauRYyGidlosperinbony| - MeBnt - oder di hydro- MeBnt Rest steht odor
far einen -311-[@K‘Gid®mkoxy) car bonyl - - MeBnt - odor -di hydro-MeBnt- 45
Rest steht, 3@ddhydieBmttiialliREislosnerinider Position 2 fU -a- Met hyl keto-Q y-
oder -lie- é‘taéﬁ‘ldesW'M@Eﬂ' il gemaB Anspruch 1, ausgewAhlt aus der

@Jppe di e 34 é@'ldé??t‘y %{'El’é'“’l }fs’c“’@pﬂﬂrétyl MeBnt|'-[Thr]2-Ciclosporin, 1.5
@& Acet yI3 E?:’ a‘a“'@pﬁ’f"osporl n 50 1.6

[3 -OAcetyI39 & 3- osp rI

% g : 8 ﬁggt%{d m§ t):/a dryclo OSDO} and 28 rg:%qd tnrougjh 3]19 of clalm 4.

s5 10. A pharmaceutical composition comprising a cyclosporm of structure as defined in any one of claims 7
to 8, together with a pharmaceutically acceptable diluent or carrier therefor.

11. A cyclosporin wherein the residue at the 1-position is -5-des-{1-propenyl)-5-formyl-MeBmt- in free or
W . 3-O-protected form.

12. A cyclosporin according to claim 11 selected from the group consisting of:
5.1 [3'-O-acetyl-5'-des-(1-propenyl)-5'formyl-MeBmt]'-Ciclosparin;
5.2 [3'-0O-acetyl-5"-des-(1-propenyl)-5'-formyl-MeBmt]'-{O-acetyl-ThrP-Ciclosporin;
5.3 [3'-O-acetyl-5'-des-(1-propenyl)-5'-formyi-MeBmt}'-[ValR-Ciclosporin; and
45 5.4 [3*-O-acetyl-5'-des-(1-propenyl)-5'-formyl-MeBmt]'-[NvaP-Ciclosporin.

13. A cyclosporin wherein the residue at the 1-position is a [3'-desoxy-3'-oxo-MeBmt] residue.
14. [3'-desoxy-3"-oxo-MeBmt]'-[Vail- Ciclosporin.
® 15. A pharmaceutical composition comprising the compound of claim 13, together with a pharmaceutically
acceptable diluent or carrier.
16. The compound of clair.n 14 for use as a pharmaceutical.
® Patentanspriiche

1. Cylosporin
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.11 [3'-0-Met hoxycar bonyl - MeBnt|' -G cl osporl n

13 g coptenen o ey ey o5 WO
[3

'-O Acetyl - S8' - met hoxy- ci s- I\/EBm] O cl osporin, 1 17'r
' - OAcet(yhera:'om{efbut oxy-cis-MeBnt]'-Ciclosporin, 1.18
[3'" -0 Acetyl -8 -net hoxy-ci s-MBntJ' - [Oacetyl Thrf Ci cl osporin 43 EP O

296 12 Bl I11 111D Al 111 1111131111 S11:1 9

13' - O Acet yl £8-8 ‘tx"ﬁﬂ"b‘kﬁ"EFE@%BﬁTqq”‘ﬂ‘ﬂ"&&é?j}f‘-“?ﬂr'fﬂ cl ospor§¥l1. 20
[3' 8O Acetyl 18" - met hoxy- Ci s- NEBm] -[Val]2-G closporin,| 1.21

[3'-O Acetyl 1.22

[3'-O Acetyl - -derret hyI -phenyl -MeBnt]'-Ciclosporin, 5 1.23
[3'-O Acetyl - CI s-MeBnt ] O' closporin, 1.24

[3' - O AcetWin 7' - denet h I -7 -vinyl-cis-MeBnt]'-Ciclosporin, 1.25

[3' PO AcetyIAﬂ?‘" o8 M?B'“\/F‘PR?I -ci s-MeBnt]' - [ O-acetyl - Thr] 2- G cl osporin,
1.26 [3'- tyl'“‘)'b”' re Vil pdey -Nvp- sf?@ht"if’l cis-MeBnt]'-GCiclosporin, 1.27
[3' - OAcet‘S’ﬂ“

[

-7' %Q'Snyl cis-MeBnt]'-GCiclosporin, 10 1.28
l

3 OAcetyI'é; d’§r_ Va ropyl -cis-MeBnt1'-Ciclosporin, 1.29
[3' - OAcetvyI ﬁef’ 5 ¢,-allyi)-cis-MeBnmt]'-Ciclosporin, 1.30

[3' - OAcety Brtl'-(Vvalf-GCclosporin, 1.31
13" - OAcetyI Vzbvg%%i/ -Cis-MeBnt1'-[Valf-GCiclosporin, 1.32
[3 - O Acetyd 7 derre -vinyl-cis-MeBnt]' [VaI ]2-G closporin, 15

3[3 - OWY'-NZa—sQﬁtn&i‘nH!tlam7 vinyl-cis-MeBnt]"'-[NvaJ2-Ciclosporin, 1.34
[ »O Acet vy iy -d-GEVELMmFNvi Joaby R fenipr opyl ) -cis-MeBnt]' -Cicl osporin, 1.36
[ }y2- Et handixaar boguyae e far e eeny i - G cl osporindiester, 1.37
[ 3' - Desoxywasin- oxo- MeBnt]' - Ci cl osporin, 1.38
[ 3' - Desoxy- &fumxoam&mﬂimmpmaepweuml-mmmmstemo 1.39
[ 3' - Desoxy- $fﬂroxo-aNbBatbﬂt. X uBar} Stet@iuad O ip eMak-stght, odet 0
[ a-#kt hy| kidtder &yl A~ Ci cl osporin, 1.41
[ D hydro- MeBnt JI - [ a- net hyl ket o- Glyf C closporin, 2.1
[
3

6 F&S%éﬁef’hy{m“:g MRk PRE b fin- S flfsch bt © .7 05PN ™ 20

(D hydro MeBnt ] r3]2 4 Vvab] 18- Ci A o8pc¥i n, 18. 101 Melleu](1z€)cl osporin, 4.1
[8' ®Met hoxy- ci s- MeBnt ] 1- Oclosporln 4.2 -
18' -t - but oxy-ci s-NVEBNT - Crerosportm—36 433

18' - Met hoxy-ci s-MeBntr-[ Thrf-GC cdosporin, 4.4

[8' -t-butogynCis-MeBntr-]Thr]2- Oclosporln 4.5

[8' gt noXY -GS - VRS Jrlo- Rc\@hl&ntgé‘sk SRPR.OAcyidhyBro-MeBmt-Rest steht,

[8' - 'VEt hoXy g0ttys - 'VQRHE-] -Trel N2 LadvaCodet SR ot eindr ﬂZO-Acyl-a-ammoséure steht,
[8' - Met hOXY')d‘hlrhy tgar-\abindeh' ReGi| Sihed pfich Rktiven a-N-methylierten o-Aminosiurerssts steht,

der (D)-Konfiguration aufweist,

A Y flir -Val- steht oder zusitzlich fUr -Nva- steht, wenn B flir - Nva- steht, und

\*40 Willr den Rest einer g-Hydroxy- oder 8-O-Acyl-a-aminosiiure steht, die (D)-Konfiguration
aufweist, oder

(iii) worin der Rest an Position 1 flir einen -8'-C1 —g Alkoxy-cis-MeBmt- oder -dihydro-MeBmt- oder 3'-
O-Acyl-8'-C, -z alkoxy-cis-MeBmt- oder -dihydro-MeBmt- Rest steht, flir einen -3'-0-Acyl-cis-MeBmt-
Rest steht, flir einen -7'-Demethyl-7"-hydrocarbyl-MeBmt- oder -cis-MeBmt- oder einen -3'-O-Acyl-
45 7'-demethyl-7'-hydrocarbyl- -MeBmt- oder -cis-MeBmt- Rest steht, worin der Hydroxycarbylrest
mindestens zwei Kohlenstoffatome aufweist, oder fiir einen -7'-Demethyi-7"-hydrocarbyi-dihydro-
MeBmt- oder -3'-O-Acyl-7'-demethyl-7"-hydrocarbyl-dihydro-MeBmt- Rest steht, worin der Hydrox-
ycarbylrest mindestens zwei Konlenstoffatome aufweist und worin jede aliphtische Gruppe oder
jeder aliphatische Rest, wie dieser Hydrocarbylteil oder diesen Hydrocarbylteil enthaltend, geséttigt
§0 ist, oder
(iv) worin das 3'-Kohlensioffatom des Rests an der Position 1 Oxo-, Cji-—¢Alkoxyimino-,
Azidoalkylcarbonyloxy- oder Alkoxycarbonyloxy-substituiert ist, oder worin das g-Kohlenstoffatom
des Rests an der Position 2 g-Oxo-substituiert ist oder der .Rest an der Position 2 einen {L)-
Isoleucylrest steht, oder



35 4.8 [8'-Methoxy-di hydro- NEBm] -[Thrf-Cicl ospori 1M
[ 8' - Met hoxy-di hydro- MeBnt ] [VaIE ggys @in 4.10 H!I,IIC,H“,LI"IJIHIL"H!"
[ 8" - Met hoxy-di hydro- MeBnt ] ar I osporl n, 6.1
[ (7- Denet hy! - 7- phenyl - I\/bBrrt] -Ciclosporin, 6.2
V' - Denet hyl wyder poreeyti- ci s- MeBnt | ' - G cl ospori n, 6.3
V7' -Denet hyl - 7' -vinyl -ci s-MeBnt J1-Ci cl osporin, 6.4
[ 7' - Denet hyl - 7' - vi nyl - ci s-l\/EBntr-[ThrlZ Ci cl osporin, 6.
V' - Denet hyl - 7' -{A3BrékdrleLavHialyMelesi-4 W}M?Mﬁh 6.6 (XI)
V' - Denet hyl - 7' 4n- propyl -ci s- MeBnt] 1- Ci cl osporin, 6.7
[ r- Denet hyl -7' -i(s-al lyi)-is-MeBntl' -Giclosporin. 45
[ 7' - Demet hyl - 7' - phenyl - MeBnt ] -[Vai | 2-Ci cl osporin, 6.9
' - Denet hyl ‘-Nr;nphenyl Ci s- I\/me] -[Val ] 2- G cl ospori n, 6 10

Donet hyl 9’ vinyl -ci s- NEBm Val ]2 Eﬁ_l 0S O”Efp Jflal-steht oder

Défet hyl - r? %f nye 'e? 3 5:;
- Bgrmt EW %gi PE -Va- B ?ﬂlgsn es ist 6.13
met YF n &car s§u °"'8| QB%@ I?P 4 H%ro y- eﬂ’moséurerest an der

-
-
7
7
7'-Derrethy or|n
7
7

6.8

' met hy "oneta'ﬁw¥ di hydro IVEBm] -[Thrf- CI cI osporin, 6.16
De e Ny aidy oi{n:?bemgﬁ b P Wodrr aer ﬂbﬁ' er&é? PhéAIR loih- FQs‘lQiepﬁﬂﬂél Bek |st6 17
' - Demet hyl - 7" -i-propyl -di hydro- Me -G closporin, 6.18
\f Denet hyl - 7' - et hyl - di hydro_,MeBnt ]’ [VaI | 2- Ci cl ospori n 6. 19

Denet hyl - 7' -et hyl -di hydr 0sQ{eBntr-[ N\vas- C cl osporin, 620
\>'/ Degvet hyl - 7' - phenyl - di hydr o- MeBgg] - [ Val f - G cl osporin, 6.21
WDerret hyl -r et hyl - di hydr o- MeBnt }1- Ci cl osporin. 44 5. Pharmazeuti sche
Zusamenset zung, die ein Cyclospofin gemaB ei nem der AnsprUche 1 bis 4
zusanmen mt einem phév efR) scpe nehnbaren Verdl nnungsm ttel oder Trager
hierfU enthilt. 6. Cyclospogg gs em der AnsprUche 1 bis 4 zur
Ver wehdung al s Pharmazeuti ku Ver W&ndung ei nes @&f&) osporins (i) worin
das 3' - Kohl enst of f at om des sts an der Position 1 oder das
, - Kohl enst of f at om des -Fms-t_scga.n_dgj Position 2 O Acyl - oder
Oxo-substituiert ist, o Hﬁ) worin das 3'-Kohl enstoffatom des Rests an
der Position 1 Cl1-4.-Al kioxy no-substituiert ist, worin 10 der Rest
an d& Position 2 ein (L 3| sol eucylrest i'st, oder der Rest an der Position
11 ein NNMethyl- (L)-alanyl-, N-Methyl-(L)-isoleucyl- odor

N- Met hyl - m{;\l | ol sol eucyl rest ist, oder (iii) der Fornel XI, wie in
Anspruch agel gt , PR Berf Wolih -Val - oder -MeVal- steht, wenn Z flr
- Val 35 st eht rx ?alﬂﬂ 5& ltl &R- oder -CH,-CHz-Ateht@ind R; P@Bﬁgw@%{e té?nl’ SHePaMpEEL -
oder “wenn Zf \Cabr 106445 CH = GALBdeP 103 IEHACH, A Gtoht und F, A9

W%Cﬁ ht;
- 3' - Desoxy-di hydr 0- Maaamesteng\}zmmubae&oﬁmuum.stmmwehu x-yClinYsH, @HYE Bt -,
- 3' - Desoxy-4' - denet i, jétie RMshemcidBuppe oot gdder diptiatithe TeAWwie \RE Bdbr B, britialtend; Val -
steht, dann steht gestttigt ist, und

40 Ry, flir Wasserstoff oder Acyl steht.

3. Cyclosporin gem#B Anspruch 1, worin der Rest an der Position 1 flir -3'-Desoxy-3"-0xo-MeBmt-, einen
'-Desoxy-3"-(Ciy —s-alkoxyimino)}-MeBmt- Rest, einen -3'-0-(C:-:Acidoalkyl)-carbonyl-MeBmt- oder
dihydro-MeBmt Rest steht oder flir einen -3'-0-(C1 -s Alkoxy)-carbonyl--MeBmt- oder -dihydro-MeBmt-

45 Rest steht, oder worin der Rest an der Position 2 flir -a-Methylketo-Gly- oder -lle- steht.

4. Cyclosporin gemiB Anspruch 1, ausgewahit aus der Gruppe, die besteht aus

1.3 [3"-0-Acetyl-MeBmt]'-[ Thri2-Ciclosporin,
1.5 [3'-0-Acetyl-MeBmi]'-[Nva-[NvaF -Ciclosporin,

50 1.6 [3'-O-Acetyl-MeBmt]'-[(D)Alal*-Ciclosporin,
1.7 [3'-O-Acetyl-MeBmi]!-[Nvap-[(D)Ala]*-Ciclosporin,
1.10 [3'-O-Acstyl-dihydro-MeBmt]'-Ciclosporin,
1.11 [3"-O-Methoxycarbonyl-MeBmt]'-Ciclosporin,
1.12 [3'-0O-{4-Azidobutanoyl)-MeBmt]'-Ciclosporin,

55 1.13 [3’-0-Acetyl-MeBmf{]'-[O-acetyl-(D)SerE-Ciclosporin,
1.16 [3"-O-Acetyl-8'-methoxy-cis-MeBmt]'-Ciclosporin,
1.17 [3"-0O-Acetyl-8'-t-butoxy-cis-MeBmt]'-Ciclosporin,
1.18 [3'-0-Acetyl-8'-methoxy-cis-MeBmt]'-[O-acetyl- ThrE-Ciclosporin

43



20 B far -aAbu- odor: -Thr-, wenn Z fOr - MeVat="steht—und—A+&x

-3' - Desoxy- MeBnt-, - 3'-Desoxy EP 195 g Bt -, :
3oy ey R e o IABHHA

- N- Denet hyi.19\feRvhcetydgaibutoRy-didemeBmiy- O-sbelyy ThiB cilespatin St eht |/ dann st eht B fI r

- Thr -, zur 1.2eRSO-AtdiyHAgMatioRpeis-MeBmil i vl - Cielbsporir,i r Verbesserung oder Steigerung
. der W r kungn [3edrAcdty-8rmatichey-cis-MeBrid]' ¢ige:Cictogpadie,r  Enpf i ndl i chkeit gegenUber

- el ner andet.2n[3TOr8ceiyh7 elempthylIBphenyl-MeBmt]'-Ciclosporin, ei nem chenot her apeut i schen
Mediskanment 1.83i8+O0-Acatyl-FleMeBintrGiclggpetior Wi r ksamen cheno- therapeuti schen

Dosi er ungs iehi§eO-avatd-Z'-demethyldvinyheisrMelbratf’ paris,chen Arzneimttel's odor als
Adj uvans z 1?5 BePrAertirigmetyl-7tvinvigis-MeRmtE{ GEyERieloerorivi nem zwei t em

chenot her apRiBT- A7, TH@Y'T%’TW@V'WZ@F'EWH@% en Krankheitszustanden oder
zur Stei geffh %W"Q&%‘é@ﬂ&ﬂﬁ?"@?’”’ém’é Py apeutlschen Behandl ung von
Kr affkhei t st 'O'Acetyw'demeth"”'"'p' %°' esi st enz gegenti ber diesr

Behandl ung:: or g gﬂlﬂ’fg mS'I nd oder zur Aufhebung
oder Reduz1l de e

ég ,permt her apeut i schen
Behandl ung,’ ro_ Aﬁjl chkeit ge- genl ber einer

chenot her a bei ei ner anderen

Therapi e my: ﬁh&me St 117& B ArBRID ﬁ.t{’nc.cn&fao& Cycl osporin genaB
Anspruch 7, 3&ﬁ§-§daﬂdn@% S2aie90- thbonW-@ucH%ﬁ{dleﬁbﬁem der Punkte (i), (ii).
(iv), (v) @gp[y Desbry-Se MeBRBNEISdporh, def i niert, ist oder ein Cyclosporin
|\s_t/ W e UunBef- ﬁésb,{y)s-.aamaﬁ,ﬂsmmxduo%@nﬁlefl ni ert worin der Rest an der
POShd i 0N 11.89 [3"-Besofyp-3A630MeBEISINVARICiEI6pErin, Rest ist. 45 9. Cycl osporin genaB
Ahspr uch 71.4@uaumyikitb-Gly@CicidporinG uppe, di e besteht aus 1.1

[ 3' - 0- Acet y#t [UinBdarb-MeBiGiT'e[k-owthikatarGlyR-Ciélosporin,

[3'-O Acet g {M&mﬁ-a'qr[etﬂom-@-mEMthbsponm 8

[ 3' - O Acet 2R [IRBRBigiosporif,( D) MeVal ] -Cclosporin, 1.9

[ 3' 2D- Acet §PINE yi-di W@I"& FsGielesperin, 50 1.13

[3' - O Acet N'?WBWI eBrmtELThH Eﬁ’i‘l" PQ"OJI closporin, 1.14

[3'-0-Acet $AQIM ‘%'B?P""%Bm | - Oacetyl Thr SGi ¢l osporin, 1.35

Ao CI . .
[ O Acet yI_ 04 § ngmt]‘-Clcosp WeQAa] V- G cl osE)or| n. 2A :
(el e] 1-Ch 8 VRsS t‘ J\/Eallollor Ci cdosporin, 2.6
[ Meﬁ"eu] "- Q) lclo po m'osporl n, 3.2 _
[D| hydro-l\/%' eth ‘ ' 45 EPr u 296 12 1S
Hl Stl ’ I soxy I\/EBm] -Ciclosporin, 3.4
[3"- Desoxy; E& .'* ?-“- TG &B -
[N-Renet hylg -Jh&}&ﬂn'éaﬁr F-%fobﬁbnn,

4.9 [8'-Methoxy-dihydro-MeBmt]!-[ValJ*-Ciclosporin,
4.10 [8'-Methoxy-dihydro-MeBmt]'-[NvaP-Ciclosporin,
6.1 [7"-Demethyl-7"-phenyl-MeBmt]'-Ciclosporin,
: 6.2 [7'-Demethy!-7"-phenyl-cis-MeBmt]'-Ciclosporin,
N 6.3 [7"-Demethyl-7"-vinyl-cis-MeBmt}'-Ciclosporin,

6.4 [7'-Demethyl-7"-vinyl-cis-MeBmt]'-[Thr-Ciclosporin,
6.5 [7'-Demethyl-7'-(3-methyl-n-butyl)-cis-MeBmt]'-Ciclosporin,
6.6 [7'-Demsthyl-7"-n-propy!l-cis-MeBmt]'-Ciclosporin,
8.7 [7'-Demethyl-7"-(8-allyl)-cis-MeBmt]'-Ciclosporin,

45 8.8 [7'-Demethyl-7'-phenyl-MeBmt}'-[ValR-Ciclosporin,
8.9 [7*-Demethyl-7'-phenyi-cis-MeBmt}'-{Vai?-Ciclosporin,
6.10 [7*-Demethyl-7*-vinyl-cis-MeBmt]'-[Val-Ciclosporin,
-8.11 [7"-Demethyl-7"-vinyl-cis-MeBmt]'-[NvaP-Ciclosporin,
6.12 [7'-Demethyl-7'-(3-brom-n-propyl)-cis-MeBmt]'-Ciclosporin,

50 6.13 [7'-Demethyl-7'-phenyl-dihydro-MeBmt]'-Ciclosporin,
6.14 [7'-Demethyl-7'-n-propyi-dihydro-MeBmt]'-Ciclosporin,
6.15 [7'-Demethyl-7"-ethyl-dihydro-MeBmt]'-[ Thr-Ciclosporin,
6.16 [7"-Demethyl-7'-(3-methyl-n-butyl)-dihydro-MeBmt]'-Ciclosporin,
6.17 [7-Demethyl-7"-i-propyl-dihydro-MeBmt]'-Ciclosporin,

55 6.18 [7"-Demethyl-7'-ethyl-dihydro-MeBmt]'-[ValR-Ciclosporin,
6.19 [7'-Demethyl-7"-ethyl-dihydro-MeBmt]'-[NvaP-Ciclosporin,
8.20 [7'-Demethyl-7'-phenyl-dihydro-MeBmt]'-[Vall-Ciclosporin,
8.21 [7'-Demethyl-7"-ethyl-dihydro-MeBmt]'-Ciclosporin.

4



3.7 [ThrJ2-[Val]"-GCi cl osporin,:

[ 3' - Desoxy-4' -denet hyl - di hydro I@,Bsr%& 1£§4 osporin, élwu\m\“uumleul““

Cycl osporine 1.2 bis 1.41, 2.1 und 62 und 3.6 bis 3 1 naEchLAngprEuch 4,

10. Pharmazeuti sche Zusanmenset zung, die ein Cyclosporin mt einér in einem
der Ansps | HagnaZeubichie Fustiimenisiuhgs NdicStemUEdbsporid UsmBEBRimeri der GAnSSIGhe 1 bis 4

phar maz e ut dusdiined Midinshaphirmadéatisdh Binblingisarsh verdlinnosiemitiel@der Tragér higar entzr.r f Or
enthalt. 11. Cyclosporin, worin der Rest an der Position 1

- 5' - Des 6( 1cyglosgpeamnydnis sinerth demAnkpridh@mibis 4i zor Vervindung ald ®hardazeflikugeschUt zt er Form
ist. 45 12. Q/clospori n gemaB Anspruch 11, ausgewAhlt aus der G uppe, die
best eht 7au¥er#endung eines Cyclosporins

[3'-O Acet yl® ?JOMdiésiiffiohlpmaﬁemyldPs Bestsf aordquoswelBhpqler dgy &Kehignaieffaipm dps Rests

[ 3" - O Acet ylanger-Regition@10-Agyhyeer\pyp-supstitgiest igydeneBnt | * - [ O-acet yl - Thrf - G cl ospor

in, 5.3 (ii) worin das 3'-Koh enstoffatom es Rests an der Posmon 1G -4,-A koxyimino-substituiert ist, worin
[ 3' - (P Acet yld°‘5R°sHé‘kd fe?‘fé/i'- yisaleucyligst | st an gey Rositios ) e et und
L |anyl- ethyl-(L)-n oleucyl-'oder N-Methyl- L)-alloisoleu frest'ist, oder

H®®er Position 1 ein

13. Q/clospor dar}n

[ 3' - Desoxy- 3-

[3' - D?soxy 3 qago- steh y'h %&&éﬁ (?g?)r(yreln?l 25 15. Pharmazeuti sche
Zusammnsetzuagur §-rfdbdzy- B 1 B&ogﬁamﬁmmmucﬁtn&ﬁammnmm pem
phar mazeuti sch ann i MeBm eé-w&w%ma b hyé}g-ﬁfeBrI{ aébGEMélb@rJnGTweﬁ‘rﬂt alt.
16., Ver bi ndung gigachy: f dan steflt zur Verwendung al s Pharmazeuti kum 30
Réver}dl cat | ons k. l.mucwé}:ra,pofehme (i) de forrmule 11 35

AN X- KeLeu- YzMirL e umévar-stel)ublia- MeLeu- HeLeu- Heval 1 (11) dans
| aquel l e A Adtirgni-8'Desoxg-MeBmB,C 5t-FDeddBtihydrdMeBmts | O F¥f-Désexy-4-Alrtiethyl-difiyairo- ,
-Val - ou -Nva-; et MaBmecpder -MBleu- steht,dannsBBht signifie -uAbu-, X signifie
-(D) Al a- et YBdirgni-kAbg-, odmvenn | or eque B signMe -Thr- ou -Val-, X

[3 OAcetyI('“ °'5°é'§°$‘iod 5‘;‘{31%8"”‘?‘0?'%-%%] -[Nvap-Gicl osporin. * 0

signi®¥ie -Sar Zfst YMeYayrslehiund- Val -; ou 60 | orsque B signifie
-Nva-, X sAdHi f b De'!&&W"M?Pm'(O@ﬁfgh'rPW%hyJWO'MQﬁ!Nﬂeht dagp gieltf i e - (D) Al a-
et YS|gn|f|eB al -TPpu dans | aquel | e 66 signifie

-3' - Cacftyl - di hydr Fun Hassiolungines Arzaeifitiels zur Verbessering, ﬁ‘i’eF Sleigeaing, der Witung von,j f j e
{Sar- et Y signifi eamevat?er zurogex%ung deEpmgﬂnglg;Bthz n{jber einer anderen ’Theraple it

C 3 M S einem chemotherapeutischen Medikament oder zur Reduzierung der wirksamen chemo-
therapeutischen Dosierungsmenge eines zweiten chemotherapeutischen Arzneimittels
oder als Adjuvans zur Behandlung von durch Resistenz gegenllber einem zweitem
chemotherapeutischen Arzneimittel gekennzeichneten Krankheitszustéinden oder zur
Steigerung oder Verbesserung einer chemotherapeutischen Behandlung von Krankheits-

35 zustdinden, die Resistenz gegenliber diesr Behandlung zeigen oder dadurch gekenn-
zeichnet sind oder zur Authebung oder Reduzierung einer Resistenz gegeniiber einer
chemotherapsutischen Behandlung oder zur Wiederherstellung der Empfindlichkeit ge-
genliber einer chemotherapeutischen Behandlung oder als Adjuvans bei einer anderen

-.\' . Therapie mit chemotherapeutischen Arzneimitteln.
~7 40 .
8. Cyclosporin gem#8 Anspruch 7, das ein Cyclosporin, wie unter einem der Punkte (i), (i), {iv), {v) oder
{vi) nach Anspruch 1 definien, ist oder ein Cyclosporin ist, wie unter (iii) nach Anspruch 1d definiert,
worin der Rest an der Position 1 sin 3'-0O-Acyl-substituierter Rest ist.

45 9. Cyclosporin gem#B Anspruch 7, ausgewdhlt aus der Gruppe, die besteht aus
1.1 [3'-0-Acetyi-MeBmt]'-Ciclosporin,
1.4 [3'-O-Acetyl-MeBmt]'-[Nvap-Ciclosporin,
1.8 [3'-O-Acetyl-MeBmt]'-[(D)MeVal]''-Ciclosporin,
1.9 [3"-O-Acetyl-MeBmt]'-[Val]'-Ciclosporin,
50 1.13 [3'-0O-Acetyl-MeBmt]'-[O-acetyl-ThrP-Ciclosporin,
1.14 [3'-O-AcetyI-N-demethyl-MeBmt]‘-[O-acetyl-Thr]"’-Clclosporm.
1.35 [O-Acetyl-Thr-Ciclosporin,
2.3 [MeAla]'*-Ciclosporin,
2.4 [Melle]"-Ciclosporin,
55 2.5 [Meallolle]''-Ciclosporin,
2.6 [Meleu)'"t-Ciclosporin,
3.1 [valj'-Ciclosporin,
3.2 [Dihydro-MeBmt]'-[Vail'!-Ciclosporin,



i) de formule 11' r-A-B-X- MeLeu- Y- MeLeu-Al a- W Me Leu- MeLeu- MeV \ Hm)
(I'l-) dans laquelle 10 - @i fie un rests -3 : a“ﬁw u
3' -0 acyl - di hydro- MeBnt -, B EguﬁgzﬁFf‘?%ggAbu-, “Thr -, vj|\“MBm e
reste d' un 8-0O acyl - a-am no-aci de, X signifie -Sar- ou e reste d' un

a- am no- ac3. 3B -BesbkyWRIBRYI-Cico§pblifjuenent actif ayant |a configuration (D), Y
signi fie -3@3-Dasbky-dilgarsyeemiP-Gicigpordn) € - Nva-, egal ement -Nva-, et 15

w si gni §.5 pN-DemethgEeBnd]-[ThriBCiElysPorXy- ou 8- O acyl - a- ami no-aci de ayant |a
conf i gur at3.oh(yal]"'ediclasperin, dans | aquel le | e reste en position 1 est un
resss - 8! -33 [3-Basbxyetgemethyl-dihyhieBtaBmt]bQicldsphyndr 0- MeBnt - ou

- 3' - O acynd-dis eir@einere@yclospprine- 12 ksis MMBAT undH2:2 urgii 38/ H10viaBnAnspruchd.r est e

-3 -0 acyl-cis-MeBnt-; un reste -7'-dém-t hyl -7' - hydrocar byl - -MeBnt- ou

-Ci s- I\ﬂQBﬁha}f["@amiSGhe@“menwzuﬂgvrﬂet %ify (Cyclosporiyy it eipeirith pinem deypAgspriichg y bis 9

- ci s- MeBtfiniegnn Strykiug (veammene mit r eingrie pharmazentisgha angehnebarep nYardliagpngIMitiah joder 20
deu¥® at of@eerdiertroptiihe; ou un rests

2 aoAE FRoshering P SRR A o HroHon . Teest-Praner 4 ey MeBmY i e s A0

osporin
hydr ocar B MR EBMEM] au” noi ns” deux atones de carbons et dans | esquel s tout

ol 320 BB WSl 0 o ot o doBB B ¥ 1 0027 PV © O

conpr enantg g_ &ﬁgt& JS&&G@- % I_ﬁg%m FidllsBorin0U (1 v) dans laquelle

| " atome des £@r.8ABsy18 ea:'(‘l-ﬁré‘p%hy'iys“‘sf&r RRMoBhEL} eltidshdrtlS Par un groups.
0X0, 25 53 [3’-&%6%5%&%&6%%@40%1— : SPERBEPPIg OU

al goxycar bounjsl-6A¥ety8 e fsroderii-blomiyl-MeBrh@ RvaftTidiadpdians . 8 du reste en
pOSwti on 2 est substitud4 par un groups j-oxo-ou dans laquelle le rests en
pB&A t i 13N CYoldshaiij vidri deHReStRA dér Fokition 156M [8UaEb:9+3"-64d-MeBint] testliser mul e X1 "' 30

& - - Sar - MeLeu- Val - KeLeu- Al a- (D) Al a-M Leu-K Leu-| (X1)
35 damd. [3aDesexy-3-oxa-MeBmtYMalP-Giclospbrid6m~t hyl - di hydro-MeBnt-, B signifie
-Thr-et Z signifie -Meval-, ou A signifie -dihydro-MeBnt-, B signifie

- Th#s- 15t Plrrmazgyiis¢éhe cZusagamhensetzyng, Alie dig Vgrhindung geiviif_AuspruciB13 eypamingre mitaem-- et Z
si gni f i ePhaypazeutisel anpphmbesen Veidinnungsmittel qder TrAger hiedlrtenthdld' aci de di car boxyl i que
d' une cycl osporine ayant en position 2 un rests de 8-hydroxy-
(L)-a-’M?fB‘ﬂ‘g’BQG@Q.A"?!’""Uh‘éZ% everduRg sisRhagmepeytikumy 1 evendi cat i on 1, dans
d\gq%elé*ﬂegel ests en position 1 est un rests de formule XXI 46 50 55 47
EP

Igf_ - 111111 111L M S 2~~~~5
|~iR?|-\]1OCf'—‘EQ os%lonl'inecs (R -CR2 (XX)y 0
B — (i) deformule I

35 . )
-A-B-X-Hel.eu—!-HcLeu-Al&-(D)Ala-HeLeu-HeLeu-HeVal] (11)

o
dans laguelle
A signifie -3"-O-acétyl-MeBmt-
B  signifie -aAbu-, -Thr-, -Val- ou -Nva-; st
lorsque
45 B signifie -aAbu-,
X  signifie -(D)Ala- et Y signifie -Val-;
lorsque

B signitie -Thr- ou -Val-,

X  signifie -Sar- et Y signifie -Val-; ou
50 lorsque

B  signifie -Nva-,

X  signifie -Sar- et Y signifie -Nva-, ou

X  signifie -(D)Ala- et Y signifie -Val-; ou

dans laquelle
85 A signifie -3'-0-acétyl-dihydro-MeBmi- ou -cis-MeBmt-,
B  signifie -aAbu-, X signifie -Sar- et Y signifie -Val-,
ou



(S) dans laquelle Ra signifle--x'-y'-R0O 0O -x'-y'- 5|gn|f| '
-CH2-CH2- et R signifie C2-sal EP% % , ou b| en -x' ymmmnﬂmuﬂmm
CH cis ou trans ou -Cl 12- CH2- ni'fie un reste hydrocérbyl e ayant*
au noi ns deux atones de carbone, tout groupe ou fragnent aliphatique en
tant que R i@ igma®irenant RF etant saturd lorsque -x'-y'-signifie

-CH2-GH2-, et Rb signifie P hydrogbne ou un groupe acyle. 3 Une

cycl osporine salon |la revendication 1, dans laquelle Jo reste on position 1
est un reste - 3~AdB¥oMet-euz¥-MeleuAlaoho-MbEBIHMeL eu-MeVal - (1Y)

-3' -@4soxy-3' - ({C -4-al coxyimno)-MeBm -, -3' -0 (G -4 agidoal kyl ) -carbonyl -
-MeBnt - ou -dihydro-MeBnt- ou -3'-0-(C -4al coxy)-carbpnyl- -MBnt- ou

-di hydro-MeBnt -, ou dans TaquellTe Te reste en positron 2 signifie

a- mdt hyl cet o- Gly- ou -lie-. 4. Une cyclosporine solon |a revendication 1,
choi si e dandas&agli®up. constitud par | es cycl osporines 30 sui vant es:

1.3 %' -0 acétyl smm'we#erﬁr??cstl“e Bl ?TW"dihVWMeBmt'

[3' - O acet yI -ReBfignie sAjyar e Kﬁ'a]'\ya'd”d?@ I"i‘ A -a mino-acide,

[3' - O ac6tyl >M3 |_ﬁLe : (lg] gstbd&noosmy ~71ét yl optiquement actif ayant la

O ac~tyl - VeBiff f:g"'t q% naf%_Nva_ G ﬁis o iig; 4 715 1.10

8 actyl - dyhy %@ rakha P&dr%? acga' ide ayant la configuration (D), ou
mit hoﬁy [e.rostd @ 8-Ci3 zc - -cis-MeBmt- ou dihydro-MeBmt-

O (4- az,dahy l—g'yi ;altooty %&?Q@{dr 1feB ﬂ?ﬁ reste -3 -%acyl-cls-M'eBmt- un

O a06t y lealye BAlgkme ﬁI'ﬂ’&&B 1% -@ﬁ%ﬁhﬂe,oul 3 -acyl-7'-déméthyl-7‘

-O ac~tyh dﬁ:%arﬂﬁ-t JMBMt- b Sei t] dané-leSduBis MPkdgRBAt Hfarocarbyle compredd au’moins

g ac6t yheuﬁ ‘atoined Ué Barbons;] cu-uRENE T VasmsthlIoS RARIFdcaByI-dihydiéMeBmt- ou -3'-O-acétyl-

3 -
3
3
3 -
3 -
3
8.0- ac~t y| 7SismemjHrenysirotartsy-diRrotNednio- @ias lashuelBNe lrdgment rdastaibie ;corhprédll au
3' - O ac6t yneifis deul diomis/deCdafbonddbitiins' leshésisaow igholpeldur flagmérit alipAatiaes énterit qle &0
3

3

3 -

3 -

3

3

'8!

[
[
[
[
[
[
[
|
[ 3' - O ac6t ytest8 hydistaibgis yu contprevriBretiit foste Wpdrécarb@b estaatpérdune; 1. 21

[ 3' - O acdt y(v) Sansniekdubiiaxiiatooie ddeziBone] 3'-duMesi erCpasitios P asi substituéSpar un groupelox@?

[ @& acdt yFry-alcekviminohazidogikylcadchyioky dvediiokycarb@iyloke 9y dans fequelld '@dne de carbone

[ O acdt yp dy jreste\anByepi on.{}at; Bubsiiles pan an groupR48-oxo ou dans laguelle le reste en position 2

[ 3' - O aoct y#signiiie_ug dastet( °1°F°VJ°«P'hyI cis-MeBnt]'-Ciclosporine; 1.25

13' - O ac6t y(vlqaforwl?a@ hyl - 7' - vi nyI cis-MeBnt]'-[O acetyl - ThrJ- G cl ospori ne;
@26 3-0 ac6ty| 7- ddndt hyI i.pentyl-cis-MBntl1-Gclosporine; so

1. 2

[

[

[

[

1.

[

[

di

[

3' -0-acet h osporin 1.28
-O-acotyl -7 Brr&? ﬁqfseri;?}'\-WnalﬁrZ % ﬁg%/'s(n%%n?‘? Eg%“‘@é?o i ne; 69&3
-0-actyl -7t dénbt hyl - 7" - (, Oal | yi)-cis- I\/EBm] -Ciclosporine; 1.30
-0 } ne; 1.31
¢ ac6tyl -r-ddndt hyl - 7- phdnyl - ci s- NEBm] [VaI f-Gi cl osporine; so
[3'-0- aé;,gl]axlgeng -dnfthyl -7-vinyl-cis-MeBnt]1-[Val ]2-G closporine; 1.33

O acetyl - - gfiMehdlasmétnyrbinnéto-mdein VB Bighitie -Thid¢ 2ls@nifid meoa‘i-par Ins; 1.34
- O acotyl ,7 dgHie hthyci-NoBrit! @ §Rnifib PROS ):ugﬁﬁesv&@&m ]1- G closporine; 1.36
i-ester de |A aciighfielMel-oG! B2igRet AU Y idnilid SVel! oudfi dsf

=4 r dony| @RenQ@-edtersoié Bitsrbokfique d'une cyclosporine ayant en position 2 un reste de S-hydroxy-
(L)-=-amino-acide.

2. Une cyclosporine selon la revendication 1, dans laquelle le reste en position 1 est un reste de formule
XX

50

85
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1.37 [3' -ddsoxy-3'-o0xo0- IVEBm] %%50 c% ne; 1.38 , ”I ”" “Il II :%I l
[3' -d6soxy- 3' - oxo- I\/EBmI-[VaI]Ef oi% ne; 1.39 oo oms o
[ 3' - d6soxy-3' - oxo- MeBnt ] 1-[ Nva] 2Ci cl ospori ne; 1.40

[a-m-thylcito-d yf-Ciclosporine; 6 1.41

[ di hydro- MeBnt]"' -[ a- net hyl 0-Ay]2-Ciclosporine; 2.1

[ 3' - ddsoxy- 3' - ndt hoxyi m no- MeBgg,- G cl osporine; 2.2 [Ilef2-G closporine;
3.6 [ N-denet hyl - di hydr o- I\/EBm] [Thr] 2-Ciclosporine: 3.8

Edisydro- MeBnt | ' -[ Thr] 2- [VaI ] cl osporine; to 3.10

EMeLeul 1- Ci cl ospori Ny - '(rﬁﬂ\hgéy Ci s MeBnmt]'-Ciclosporine; 4.2
[8'-t. butoxy-cis-MeBnt]' cr% SRAY | (XXT)

[ 8' - m~t hoxy- ci s- MeBnt J° cl ospor’l ne 4.4

[8'-t. butoxy-cis- I\/EBmJl hr]2- G cl osporine; 15 4.5
[ 8'7 nBt hoxy- ci s- MeBnt | n gl—(@ocl osporine; 4.6

[ 8" - met hoxy-cis-MeBnt]"'}[ 2-Ciclosporine; 4.7

[ 8" - met hoxy-di hydr o- MeBmt ] V*’Ci-cl osporine; 4.8

[ 8" - mdt hoxy- di hydr o- Me ]"-[Thrf-GCi cl osporine; K~ 4.9
[8 mjt hoxy dl hydro-MeBntj | -[Val]2-C cl osporine; 20 4.10
[8 ®met xy eydro MeBmt ] 1-[ Nval 2-Ci cl osporine; 8.1

[ 7' -d6 }ﬁ yI-I\/EBm]r-OcIosporlne 6.2

[7' -d~

7 der’rejc cis B¢ ﬁ] ol LGH; tR, sighi thSrQQJ hydfocarbylétayant au moins deux atomes
‘o demeddughs u?e. 104t ghilpe Gl #ra F re %nf4ue AR 51 B8rhpidhant 2R étant saturé IGsqRe
VK;fdGnﬂthw.s@mﬂe (-8ue,b et - N. but yI') - ci s- MeBnt ] V- Ci ¢l ospori ne; 6
[ 7- demet iyydignifie tiydidgsne Yl uk jroupsBpd.] 1- G cl osporine; 6.7
(7' -d~methyl-7"-(,-allyl)-cis-MeBntl'-Ci closporine; 6.8
[ 7' - dametrdsydyeldsperfna aoign la vévBirdication|1)/ddnk Rgasille leosgtenen position5t. &t un reste -3'-désoxy-
[ 7' 26 d 4 medoxc-MaBraty haRisoxe B'SCiVe BrdxyiminoMaeBnit-, C3'€)-(G5 oszidealkyl}38bonyl- -MeBigt- 10
[ 7' - d6nBaeuhgithydro-MeBrty bu S1-€~(Gvedlrpiy)-cgrbgny -MeBint: low slifwdroMeBmE, duldans laqusile le
[ 7- d6nGt este en pogition,2 sigritfio-aivedgivicgto-Giiiowille- Ci cl osporine; 6.12

- s ;ﬁe J-l &$ v d@‘ 1et%¢4.dﬁﬁ9%'.s@ﬁo Rétfyle, ou bien -x-y* signifie

[7 -d6net hyl - 7' - (3-brono-n. pro I -cis-MeBnt]' -Giclosporins: 6.13
7' - ddih-t ¥rpl GV?bsPﬁWGnﬂmd? W@H"dﬁ’ﬂ isichas de [SES’PP%@““G“élW les cyclosporines
7'% ddmetfygniesz: ropyl, - di hydro- MeBnt | * - G cl osporine; 35 6. 15
[7 - ddm-t @[370'3 VAR ) CIREPRIY _ | Thr] 2- Gi cl osporine; 6.16
[ 7- dom-t hyf E '8: LMo % _ .F‘F?b’('ﬁ'o MeBnt ] 1- Ci cl osporine: 6.17
[ 7" - domet . e DY e QN cl osporine; 6.18 _
[7 6t th o? | v§'-n Sl clkfé?a% G cl osporine; 6.19 _
SarRe ;i', %va] 2- G cl ospodi ne; 40 ©6.20
,¥ e rihg/al 2- Ci cl osporine; 6.21

['-d4neth f.“ _Uq.h g{m
(7 - ddmdt hipay- i
V- d~m-t hy,lm% - OAdobtyl MBI (- &6 nggﬂls-c,&sg&ﬂgpor ine. 5. Une conposition
phar maceutii1gye-ocRsiatseMatidxy disMoBing-ClaBpbrinee tell e que sp6eifibe a | une
q\seloconque AAEB-OL BBt Kutthy -85 MeBmiR-ClolospdlingSSOCi at i on avec un dil uant .ou
support phaseOedsétylpimansiy-cB MBI H{i0-eatyl-TAG-Ciclosporine;
1.19 [3"-0-acétyl-8'-t.butoxy-cis-MeBmt]'-[O-acetyl-ThrP-Ciclosporine;
1.20 [3'-O-acétyl-8"-méthoxy-cis-MeBmt}'-[ValP-Ciclosporine;
1.21 [3"-0-acétyl-8'-méthoxy-cis-MeBmt]'-[NvaR-Ciciosporine;
45 1.22 [3'-O-acétyl-7"-déméthyl-7"-phényl-MeBmt]'-Ciclosporine;
1.23 [3'-O-acétyl-cis-MeBmt]'-Ciclosporine;
1.24 [3'-O-aoétyl-7'-déméthyI-7'-vmyl-c|s-MeBmt]‘-Clclosponne,
1.25 [3'-O-acétyl-7-déméthyl-7'-vinyl-cis-MeBmt]'-[O-acetyl- ThrR-Ciclosporine;
1.26 [3'-0O-acétyl-7"-déméthyl-7"-i.pentyi-cis-MeBmt]'-Ciclosporine;
50 1.27 [3'-0-acétyl-7*-déméthyl-7'-phényl-cis-MeBmt]'-Ciclosporine;
1.28 [3"-0-acétyl-7'-déméthyl-7"-n.propyl-cis-MeBmt]'-Ciclospotine;
1.29 [3'-0-acétyl-7"-déméthyl-7'-(8-aliyl)-cis-MeBmt]'-Ciclosporine;
1.30 [3'-0-acétyl-7-déméthyl-7"-phényl-MeBmt]'-[ValP-Ciclosporine;
1.31 [3'-O-acétyl-7"-déméthyl-7'-phényi-cis-MeBmt]'-[ValP-Ciclosporine;
65 1.32 [3'-0O-acétyl-7-déméthyl-7"-vinyl-cis-MeBmt]'-[Val-Ciclosporine;
1.33 [3"-O-acétyl-7'-déméthyl-7"-vinyl-cis-MeBmt]'-[Nvap-Ciclosporine;
1.34 [3'-0-acétyl-7'-déméthyl-7'-(3-bromo-n.propyl)-cis-MeBmt]*-Ciclosporine;
1.36 di-ester de I'acide 1,2-6thanedicarboxylique et de ia [O-thréonylP-Cyclosporine;
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6. -Une cycl osporine toile que spdci fi6e a | ' une quel conq w _
revendi cations 1 a 4, pour uti onme nedi canent ﬂ"l"“ HHE'H‘“
d' une cycl osporine 50 éPf%ﬁé%(ﬁ}el le |"atonme de
reste en position 1 ou I'atone de carbone i du reste en p03|t|on 2 est

substitue pagz (4Ndd36:98PEkoMeBY- CiclBdpoe0, Oou (ii) dans laquelle |'atone de
car bone 3 dgg[3e§gs@<y£3nom3mlowg|jzc,e|§§pom¢bst|tue par un groupe Cl -4-

al coxyi m noj.38ipngssbaueioMeBME-INBEHCIIPLipST tion 2 est un reste '

(L) - i sol eucyueja-mémylcstorani Giclesporpesi ti on 11 est un reste

N- mdtshy| - ( L).4aldigpgb-MeBik]He-niéthlledid-BlyP-Cinlospotind; € ou

N- net hyl - ( LA &' désoryed-aédthptyimincaMeBr8]'-Ciclosporinef i | ) de fornmule Xi telle

qu' il | ustr6828lePEidospadinali cati on 1 dans | aquelle: Z signifie -Vval- ou
-Meval -: | oR8 éénEthvl-dlwdngﬁﬂél‘-IEWEH-Clclosngme- EP 0 296 12251

1 18111 1 38 [dhydrpMeBtl'{ThrRValX-Ciclogpeyiaeif i e - MeBnt - ou - di hydro- MeBnt-; ou
| orsdie z 349 '-P‘ﬂ'ec'c'm‘?la‘P»- A signifie -3'-ddsoxy-MeBnt-, '
-3' - d~soxy- @i 95"“1"0 {dosRofR%E hyl - MeBnt-, -N- 5

ddmt hyl - diﬁ X fis-MeBia] € gy‘eﬂ' dént hyl - di hydr o- MeBrt - ou - MeLeu-: et
| orsque Z gg m'ss ":;!_[Tr g SPYNPY i e -aAbu- ou -Thr-: | orsque 10

Z SI gnlflé Wi% mt]‘ 'liés?orm 3' - ddsoxy- MeBnt -,

%ddnﬁt hyl - di hydro- MeBmt - ou

-3' - ~soxy q_

-MeLeu-, B 47 y mﬂ u’ Q{%’é’he 15 z signifie -MVal -

et A si gq|8[g-$néfh ArR-Ciciis po,,hg dém-t hyl - di hydro-MeBnt-, B
ignifie -Tlarg 8- a,g,g,.d.@d,grma,ﬁemlja@,&smngredl canent pour am-liorer ou
apgneat er | ‘489 fg-makbryAingdrs-NEBARLINRRIdsadihe & un nedi canent

Cchimi ot her apayidéridnyl-Fibhényl-MeBML]CRIGEpoAkgENt €r | a sensibilit4 A ladite

t hbrapi e, 0@.2[IPdémétyitariphényl-cs-NeBmt]-Titlodporid) ~r apeut i que ef ficace d' une

seconde subsi3ganaéméthoiraingecitaBi]-Clalosgomien 6r apeut i que, ou conme adj uvant

dans | e tr ai6idTraémétnle3-viyledssMeBaitIThdRlicesparine;ar act dri ses par une resi stance

a unes secon@é [Cubmétauh?'d3-méitlyiodnighitie MeBmif'IGiclasparin@r apeut i que, ou pour

augment er  0§-64fhgbméht¥ -rpcopyircis-MeBmilrCiclosroreot h6r apout i que dftats

pat hol ogi quéd [Férnétmt-Zrig-akylrcisMeBmtlePiciesperingar une resi stance 25 audi t

traitement, 6847 gémethyl-FonbenybMeBmtl [\l Gislesppriey esi st ance d' un traitement

cbi m ot hér ag&ut hyk-grphiny|igis-MeRrtilYalli-Ciclesperiisi bi | ite a un traitement

chi ni*t hdr aBdf# ClosRRB®: aut re thérapie | un

thy- ~vinyl:cis:-MoBpi]l-Iyal
m~di car nent 'T'q gmg"‘iw Cigl oe; O[I ne selon |a revendi cation
7 qui est uﬁ 'g oL 1T ° s g llolsé ::é'e "®Un quel conque 30 des
points (i), Erhein _7,_n :ﬁg % Xgndl cation | ou .une
cycl Qgpori ng 4k g&nét K6 M%EM& [‘?ﬁr rine;

6.16 [T-déméthyI-7'-(3-méthy|-n butyl)-dihydro-MeBmt]'-Ciclosporine:
6.17 [7*-déméthyl-7"-i.propyl-dihydro-MeBmt]'-Ciclosporine;
6.18 [7-déméthyl-7"-6thyl-dihydro-MeBmt]'-[ValP-Ciclosporine;
6.19 [7'-déméthyl-7'-éthyl-dihydro-MeBmt]'-[Nva]?-Ciclosporine;

40 6.20 [7'-déméthyl-7"-phényl-dihydro-MeBmt]'-[ValP-Ciclosporine;
6.21 [7'-déméthyl-7"-Ethyl-dihydro-MeBmt]'-Ciclosporine.

6. Une composition pharmaceutique comprenant une cyclosporine telle que spécifiée & 'une quelconque
des revendications 1 2 4, en association avec un diluant ou support pharmaceutiquement acceptables.

6. Une cyclosporine telle que spécifiée 2 'une quelconque des revendications 1 & 4, pour I'utilisation
comme médicament.

7. Utilisation d'une cyclosporine
50 (i) dans laquelle I'atome de carbone 3' du reste en position 1 ou I'atome de carbone 8 du reste en
position 2 est substitué par un groupe O-acyle ou oxo, ou _
(i) dans laquelle I'atome de carbone 3' du reste en position 1 est substitué par un groupe Ci—s-
alcoxyimino, dans laquelle le reste en position 2 est un reste (L)-isoleucyle, ou le reste en position
11 est un reste N-méthyl-(L)-alanyle, N-méthyl-(L)-isoleucyle ou N-méthyl-(L)-alloisoleucyle; ou
85 (iii)de formule Xl telle qu'illustrée & la revendication 1 dans laquelle :
Z  signifie -Val- ou -MeVal-:
lorsque
2  signifie -Val-,



\

1a revendication 1 dans laquel-le le reste en position 1 es
3'-O-acyl -substitu6. 9. -Une cyg{,? g’% sel on | a revendi CH","H"HL"HUH,”'H,
dans | e groupe constitud par iﬁ e~ -MeBntr-Gicl osporin .
1.4 13 -O ac~tyl-MeBnt1' -[ Nva] 2- Oclosporlne 1 8
[3' - O-ac6t ylx Modihinb Inden) dedRjckdméBng: g5 por i ne: 1.9
[3' - O acbtymsddeBntr-1Valrl-Gicl osporine; 1.13
13' - O ac~t ylz Medignind -méva-acet yl - Thr] 2- G cdosporine; 1. 14
3' - O ac6t yla N-signiiet hgtdsdbxpmoBme[ O38858bxy dihydis-MeBri-C| asqémémmaeamﬂp -N-
35 [O acot yl - déméthy-diliyaro-Mepof, maésoﬂ/-edérﬁaﬁl-m}}yaro@leﬁmamemuee-, et2 4
Mel el ] " - Gbsquesporine; 2.5 [Meallolie]"-Ci closporine; 2.6
MeLeul 1- G @ osggnifienvl-, 45 3.1 [Val]"-Ciclosporine; 3.2
di hydr o- MeBht \signifial-4Abe- a@i-Bhrospori ne; 3.3 [ 3' - desoxy- MeBnt F- Ci cl ospori ne;
4 13' - ddamsyp- di hydro- MeBnt j 1- G cl osporine; 3.5
[ N- ®4m-t hy| -AveBeigtfie-Ma¥g-@t G c| ospori ne; 50 3.7 '
[ Thr] 2-[ Val ]All - {lgruﬁeosapgﬁsp)wéweBg\t-g -3"-désoxy-dihydro-MeBmt-, -3'-désoxy-4'-déméthyl-dihydro-

[
1.
[
[
[
3.

[3' -ddsoxy-4 - d¥pRp t 9¥dr o- MeBnt | ' - Ci cl osporine; et |ee cyclosporines

| ndi vi duel | &5 13'@'"&'%"2'1“2 1 et 2.2 et 3.6 a 3.10 de la revendication 4.

10. rUne co f'%"'f'g npceuthue conprenant une cycl osporine de structure
tel equed |n y . vendlcatlons7a9 en

associ atlon s'g"'f'e' d ar‘?’?ﬁlglamtv N?Jéﬁ’&ﬂgha?{%g@g% |querrent accept abl es. 50

11111111 .]];HnéalgdmeﬁtPOZQGIZZBl *c L

M, S ACdugmtdr Ir&ﬁ’caelfarmmb a&uqhér@.é Lul R&di@meR cﬁmmagsm.aueest un

réstoe -5 dﬁ‘ﬁdu %ud?ﬁeﬂﬁr RYdehsithits & QhdHY |inérddRBOE pour $6Ubite 1206dEE chimirBrapsltiguau's

forie 3' - Ostitfad d46H6 Becondd subdidicEmsdicampriisuss nimibthétabelius,@uendi cation 11 choisie
dans | e grexiaR sufutdnt tdne e fRiRbmen? des états patifolofiqlid caractérisés par une résistance 2 une

[ 3' - O acdt geconds -silbstantel nigtiogmbitelge- Chimibthérapelitiqhés Bt pour Gugrhentp @ui anesliorér. B | a

[ 3" - O acet tyditerbént diersiothdragputinpe d'éta(s-pathelbglquey préddntant ou- dal@etéinsé$ par-uhb rdsiEtaddsc| ospor
i ne2s 5. 3 | audit traitement, ou pour inverser ou réduire la résistance d'un traitement chimiothérapeutique, ou

[ 3' - O ac 6t gour stauter 4o Sesihilitdod umiyeityment cHirdiothdrépeidigBariop ' - [ Val 2- Ci cI osporine; et
5.4 | a comme adjuvant & une autre thérapie & un médicament chimiothérapeutique.

L3'-O acdtyl -5' - des- gl prop~nyl)-5"-fornmyl -MeBnt]J-[ Nv f] 2-C cI osporl ne. 10
1& UneB cY/eq exsioenorinecselon fasrevengieation Bayi @stiuas pyslogneringfglfer qug définiechsfiun gpeicoaque

[3' Pdeso Q?’s pgint st'd-)'l\fE‘BM u (vij ge la reyendication 1 ou une cyclosporine telle que définie sous (iii) de

[3' -des o!?;fe‘@" '?5‘??5' 1!\@3?7'?‘;“9"9[ Ie/zase o0 epsitiop 4 881 3-Pracy-ubstitdne conposi ti on

h t 13, iati
vec & Ghe ﬁspg %ﬁ f@?fnﬁ?@'°ﬁﬁg‘ﬂ?da%’rﬁ?ep\%ﬁ'§hﬁn fboraccept abl es. 16, Le
conpose de1 ol _[ﬁvqi cl&;w,;,e_ utilisation comme nedi cament. 20 25

]3035 1.8 [3'-O-acétyl-MeBmt]‘-[(D)MeVal]“-Ciclosporme:
1.9 [3'-O-acéty-MeBmt]'-[Val]*'-Ciclosporine;
1.13 [3"-O-acétyl-MeBmt)'-[O-acétyl-ThrP-Ciclosporine;
b 1.14 [3'-O-acétyl-N-déméthyl-MeBmt]'-[O-acétyl-Thrj>-Ciclosporine;
s\/m 1.35 [O-acétyl-Thr]2-Ciclosporine;
2.3 [MeAla]'*-Ciclosporine;
2.4 [Melle]"'-Ciclosporine;
2.5 [Meallolie]''-Ciclosporine;
2.6 [MeLeu]"'-Ciclosporine;
45 3.1 [Vai}''-Ciclosporins;
3.2 [dihydro-MeBmt]'-[Val}'!-Ciclosporine;
3.3 [3'-désoxy-MeBmit]'-Ciclosporine;
3.4 [3'-désoxy-dihydro-MeBmt}'-Ciclosporine;
3.5 [N-déméthyl-MeBmt]'-[Thr2-Ciclosporine;
50 3.7 [ThrR-[Val}''-Ciclosporine;
3.9 [3"-désoxy-4'-déméthyl-dihydro-MeBmt]'-Ciclosporine;
ot les cyclosporines individuelles 1.2 3 1.41, 2.1 et 2.2 et 3.6 4 3.10 de la revendication 4.

10. Une composition pharmaceutique comprenant une cyclosporine de structure telle que définie & I'une

§5 quelconque des revendications 7 & 9, en association avec un diluant ou véhicule pharmaceutiquement
acceptables.

50
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11. Une cyclosporine dans laquelle le reste en position 1 est un reste -5'-des-(1-propényl)-5'-formyl-
MsBmt-, sous forme libre ou sous forme 3'-O-protégée.

- 12. Une cyclosporine selon la revendication 11 choisie dans le groupe constitué par :
5 5.1 la [3'-O-acétyl-5"-des-(1-propényl)-5'-formyl-MeBmt]'-Ciclosporine;
5.2 la [3'-O-acétyl-5'-des-(1-propényl()-5'-formyl-MeBmt}'-[O-acétyl-ThrP-Ciclosporine;
5.3 la [3'-0-acétyl-5"-des-(1-propényl)-5'-formyl-MeBmt]'-[ValP-Ciclosporine; et
5.4 la [3'-O-acétyl-5'-des-(1-propényl)-5'-formyl-MeBmt]'-[Nva*-Ciclosporine.
70 13. Une cyclosporine dans laquelle le reste en position 1 est un reste [3'-désoxy-3'—oxo-MeBmt].
14. La [3'-désoxy-3'-oxo-MeBmt]'-[Val-Ciclosporine.

15. Une composition pharmaceutique comprenant le composé de la revendication 13, en association avec
15 un diluant ou véhicule pharmaceutiquement acceptables.

16. Le composé de la revendication 14 pour Futilisation comme médicament.
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