EP+0 290 762 Bl Description The present invention relates to novel

cycl osporins used for the generation of nonocl onal antibodi es capabl e of
di stingui shing between cycl ospori rEP 8280 #@ Bbol i tes thereof and suitable
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E’:OSI due Ofauf - PakiMlic® abtiviRD The first of the cyclosporins to be isolated was the natufeliid odcurfing fiRbdl] -

metabolite Cyclosporine, also known as cyclosporin A, of formula A _ (B) [err ] 35
[err] 4@ in which - x -y - is - CH=CH- (trans). Since the original

di scovery of ospori_ne, var of naturall occurrlng

cycl ospori ns @‘bt SFE&%F%‘O“SH’@FW&E% 3-(P 1 aaMel-eyniteL euciie non
-natural cycllosporing have Reenspremared by tgptal ¢ orygem gqsypgaetic
means or by tlhe application of nodified culture techniques. The]class
conpri s&d by the 45 cyclosporins s thus now supstantrar_and tnhcludes for
exanpl e the naturally occurrln ycl osporins A through Z [c.f. Kobel et al.
Eur opean JBeIfiRgiMeBmt o sepresents thp m'm-%y &nE”tB?%T%ﬂer’F o‘gy’"%‘lﬂ Gfhyeonyl gory
(1982) anémﬁﬁgﬁ@mmbpesented by Traber et al., 24th. Interscience Conference
on Antimcrobial Agents and Chenot herapy, Washi ngton, Cctober 8 - 10,
(1984)]%® as well as various non -@dgural or artificial cyclosporins,

i ncl udi ng di hydro - cycl osporins Q|n ‘which the group - x - y - of the -
MeBnt - residue (see so fornula Blabove) is saturated, e.g. as disclosed in
the US Patents Nos. 4,108, 985; 4, 310,581 and 4, 220, 641, cyclosporins in
which the - MeBnt - residue is pr¢sent in isomeric or N - desnethyl form
[c.f. European patent no. 0 034 5 7 and "Cycl osporin A", Proc. Internat.
Conference on Cyclosporin A Canb? \\ge (U.K). Septenmber 1981, Ed. D.J. G
White, Elsevier Press (1982) - both'QHgscribing the total - synthetic nethod

for the production of cyclosporins devel oped by Wenger] and cycl osporins
I n whigh incorporation of varlant 5 am no acids specific positions
within the peptide sequence ed. Exanpl es of such cycl osporins as

di scl osed in the above art ref r&;{\qwg ude e.g. [Thr][err] -, [Val][err]
-, [Nva][err] - and [Nva][err] [ ][err] - Cyclosporine (also known as
cyclosporins C, Db Gand M resp ctively) and di hydro - [Val][err] -

Cycl os@®rine (al so known as dimya;(m;ycl osporin D). 3 - EP 0 290 762 Bl
[In accordance with now conve nonencl ature for the cycl osporins,

t hese are defined throughout TE& resent specification and clains by
reflerience to the structure of closporine (i.e. cyclosporin A). This is
done by first |nd|cat|ng those residues in the nmol ecule which differ from
t hose 6?eseq} cJo 1€ o2 t hen applying the term " Cycl osporine” to

char act er PR &Iéﬁw.ga&eryeg FUBSHoMd! & Wicd Gy 5 VMehfid) obehring 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

45 cyclosporing is thus now substantial and includes for example the naturally occurring cyclosporins A
through Z [c.f. Kobel et al. European Journal of applied Microbiology and Biotechnology 14, 237 - 240
(1982) and poster presented by Traber et al., 24th. Interscience Conference on Antimicrobial Agents and
Chemotherapy, Washington, October 8 —~ 10, (1984)]; as well as various non-natural or artificial
cyclosporins, including dihydro ~cyclosporins (in which the group —x~y- of the —MeBmt~ residue (see

so formula B above) is saturated, e.g. as disclosed in the US Patents Nos. 4,108,985; 4,210,581 and 4,220,641,
cyclosporins in which the —MeBmt~ residue is present in isomeric or N-desmethyl form [c.f. European
patent no. 0 034 567 and "Cyclosporin A", Proc. Internat. Conference on Cyclosporin A, Cambridge (U.K).
September 1981, Ed. D.J.G. White, Elsevier Press (1982) ~ both describing the total ~ synthetic method for
the production of cyclosporins developed by R. Wenger] and cyclosporins in which incorporation of variant

55 amino acids at specific positions within the peptide sequence is effected. Examplies of such cyclosporins as
disclosed in the above art references include e.g. [ThrP-, [ValP-, [NvaP- and [NvaP-[NvaP -
Cyclosporine (also known as cyclosporins C, D, G and M respectively) and dihydro - [Val?~ Cyclosporine
{also known as dihydrocyclosporin D).



t rose present in Cyclosporine. At the sanme tinme the prefix "di hydro” is
-enpl oyed to designate cycl osporins wherein the - MeBnt - residue is
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Cycl osporine, or to be highly cross -reactive with the coupling agent. In
no instance has it proved possi bl e to4produce nonocl onal anti bodies

i dentifiable as distinguishing between e.g. Cyclosporine and netabolites
thereof, e.g. the netabolites Cyclosporine 17 and Cycl osporine 18

herei nafter specifically 50 described. In addition such attenpts have |ed
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Lasmen et al., Tetrahedron Letters, 26 (4), 407 - 410 (1985). In accordance
with the general nethods of 45 the present invention it is however
preferred that the activated cou;ﬁ"i(ﬁ W be provided on the cyclosporin
which is to be coupled with the carrier, rather than vice versa. In

rinci Ie act lvat d co b reRgnt at an osition
groundpt he 8&'/"' i hsydrox 'aq'orﬁ%fl 3@% ﬁyg_g Vg%efq%?ﬁuag”graﬁgfornatl o%spat the 1
-position are of particular significance in cyclosporin metabolism or in
so far as mmjor cyclosporin 3bol i tes, 0'g. in the case of Cycl ospori ne,
Cyclogporine 17 so and Cycl ogporine 18, /exhibit structural variation at
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coupl’Tng group be present a

thus leaving the residue at the 1 -positNon intact, preferably "unmasked"
by the carrier, in the i nmunogenic conju ﬁ{)&@ubsequently obt ai ned, and
hencetdwree to elicit specific antibody res Cenerally it is
appropriate if the activated coupling group is at the 2- position or at any
of the podlTarmoing hjroxplatioo o8- MeBril); tegiyedhe msidup obfotrauled 55 | ncl usi ve, wher eby
the 2 - and 8- positions are particularly favoured. In the case of
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formula E-[err] 11 Term nal hydroxylation of -/MeBnt[err] - to give the
resi due of fornul aHQ-QI'Q-CH=CH-CH2-CH(CH3)-CH(OH)-CH(S) (F)s

/[ [err] Ill Des - N - met(’m/ 1)| (MpLeul - to give - Leu -; IV
Terlqlﬁal hydr oxyl ati on of - MeLeu[)err] - to glv L&e residue of forrmula E
above? 25 V Term nal hydr oxyl ati on of - I\/eLeu[' q)-- to give the residue
of formula E above; Term nal hydroxyl at| on and ring - closure in -

MeBnt [ err ]y pe. ﬁletugP?of r S%d J.a G 30 [err] [err] 35 Thus known
met abol i tq‘s‘gjh 1 ae ,_g@nttb‘;ég o ARidbY GHMaRPElaBse:l, Cycl osporine 8

etC.. ;9 expr althﬁﬁ%ﬁﬂn%‘(“—%dﬁﬂ dtﬁe?éé]&d o fofthlita E s06bd;OSPOrine 1: |.

Cycl 05p0r'\ﬂﬁ’e§ﬂna hydrokykatior-3Ha r| br@ﬁh MoBmtt- kd ve“theWesuQéQ* R Gne 10: | +

V. 40 Cyclosporine 16 :| Cycl ospori ne 1 1. Cyclosporine 18 : VI.

Cycl osporine 21: 111 [ See G Maur er et al , Drugcd\&t ab. Disposit" 12, 120 -
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Cycl ospori ne the 2- an - _positiaon are especial l avour ed. QICI Qspori ns
havi ng an n?%pgﬂs ?fﬁ(y '&‘1"6’6‘3 @W@?&FY%‘@B"’&%X«@‘“H%R?"’B& Xkt g.
e| th,er °‘” g

of an_a - exis recur ou
rine f% i Iﬁ V egcdp P
CO%#) rss 49.!- ';% tlne gs oriné 05 % ?R;lg? ﬁOL ‘the
carb £| P%sw poﬁs-l—{u ed a - anino
acid resid ihe 016t hlihddishiha (Ha6vedh -
car bon a&ﬁi&&)ﬂﬁg dd%héw»oﬂ&s 'irﬂﬂanau%rbb%&foﬂéﬂ the %ctﬂated"‘&og group ['the
8- posi ti QRiospofitt Smpsiéyed fr liMmbirRdgenicad ohjﬁg‘a‘!e Bhnfdiéh, b0 ¥inkRAGH & BELitioh biferthéndhd 9X Y
act i Vad i 419, 206G~ poSition, and, o & %k BYidePbrié 124MdaIB Irdprésdrit infalér Mbtabbiiey Gt RERMd N
havi ng a;ﬁbsméﬁ Biffer-thad thé1 ¥ pesitién. - Thas! el inUhSarfviler 48 00 CldiosporinélQhel2 F il Bue
(i.e. a positibh ei@espedidlly kRsikgdle having a side chain at the a -carbon atom
Cor’rpr I Si Ng Ceclosparing having an ficktaadcpumling Grotp s degscobyd)above niy bé papedye.g. eitebst i t ut ed
a - ani no ipby ectivatian diuan appropiiate Bre —pdsting precursor group (i.e. coupling group in non - activated
50 form), e.g. conversion of the carboxy group of a cyclosporin having a carboxy - substituted « —amino

acid residue (j.e. a —amino acid residue having a side chain at the « —carbon atom comprising or bearing

a carboxy group), e.g. at the 2~ or 8-—position, into an activated carboxy group, by reaction with a

carboxy activating agent; or

ii) by acylation or etherification of a cyclosporin having an amino~ or hydroxy - substituted « —amino

55 acid residue (i.e. a —amino acid residue having a side chain at the « —carbon atom comprising or bearing

a hydroxy or amino group), e.g. hydroxy —substituted a—-amino acid residue at the 2-position or
amino - or hydroxy —substituted « —amino acid residue at the 8~ position, with an acylating or alkylating
agent bearing an activated coupling group.



ankno -+or hydroxy - substituted a - amno acid residue at the 8 -
position, with an acylating or al kylating agent bearing an activated
coupling group. 6 EP 0 290 762 EAORPOERXBIstep i) above nmay be carried
ouf in accordance with standard t echni ques knovvn in the art, e. g for the
activation g carslgoxy

agent suc VBIH$ ﬁlgtﬁgqtml%gor egar a% Cal' X nln ea\r/taééng
9 taf | ?o vlatlo rbox reac n rcar X mga e% sui orp
pentari uo ér drx —be penta ro hgﬁ C?@ - u || j ?ﬁs%umably
carried O%Lm :ﬁ ?ndé?tsnﬁ

Pr ocess st el n) rd c@@‘ﬁﬁk%@? cmvélmorf‘aﬁﬁﬂmqbél II'l?/us
CO”"‘*EJ“ i O%Inoto?ﬁ B @{cﬂagf aEVlat f3dctio With P FerVBtiie '3F a SHbHGRY 3tid in
acyl ated Ryick &R &b@i& yvo |saa Which &itishalPbdaR}ah dcivaRAl cBudiifly Blobe- Whit8
car boxy gheitredctiveithiatit BF hydihly UG Bass G bb, A6t akdnipid @ 2f(S- pyicyBdithio\-dkopn — 1 -
coupl i ng gy osliciNihids, Nthe 32 -Ftsyﬂdyl)difhﬁaﬁ&w Brovillihg the BRiR@ecDdoubiNgl BRYY (N3 readive, R
nmay be, rof QistafospWip tHNamitid ahd-hy iyl gidtips) Gihdl the O- GO+ sadirfifiido maiety thel dctivated carboxy
succi ni m @ewp [férhéffeltiig deyistionly |Reabitibr isO suiabhe fpyrfoprheal indam theit [selvent tof \didestdsuch as
coupl i ng gichioPmétma at ey taimbiant femnpdritirs. AlRmatively chydexy giotds ibat he athedified,aegl to
hydr oxy ginbughes amepdxyt thearing@ioidty ofSampdla ni m do noi ety the activated carboxy
group for effecting acylation]. Reaction is suitably perfornmed in an inert
sol ventsof diluent such as dichl oronmethane at e.g. anbient tenperature.

Al ternatively hydroxy groups nmay be et her).({l ed, e.g. to introduce an epoxy
bearing noiety of formula 15 0 [err].. -CRdtas epoxy noi ety providing the
‘activated coupl I ng group] errpl oy| ng any of t%e vari ous agents known |n t he

art\for s ur ose, ch as |chI drin or ep| bro kﬂ

a hV 'Pf%” fenie e o ot oty P Yaoue decl o e

it o/& i pgm @% T s""f 5 %?f&fe*ygg:' B Eisp o o
I’IE

pr epar ed é?% cs svegma & Hssw e 3
| D y pr ro SS ep
cye 3;p§f'2¢°,§fw R i i 9"%" il

- or hydr oxjg py §r§ bftéjéﬁzﬂsp%nn hédith 'Qﬁ’alﬂﬁb-d of W-esubﬁmﬁad VA% abid residue, e.g.
subst i t ut ednyirgAliuBSinddd £ dnfifd dbiéEresidiuetah he 2~ pBSitdh lof BRINGL of Rid -stmgtmhydi,;oxy
- substit ut gfind 8tid lesRld Hpthélﬁl-gosﬁtﬁﬁ s afilvitt B Qic&begf) dcidOi whith loR& bf @ ciibdxp 2
di car boxy!l i grodtfi plesbit isVM sréteciediCio, of BEWIthod BiSatbox{ic Qidil aniyiRdeCdly. suscinidanhydride,

pr ot ectsed f Radbn Mlcase)a) Béing oldwel lﬁyadebfateytloh ©f t8€ EdtboRy frywhih the pdd@ct cyclbSsorifll C
anhydri de, Jbactioti @g liii) @y iaBo Gaeriéd old @mpiyikgéssantialy doyvestiapal ptoeedutes,ne.@fin thae
car boxy gpesance of dnlaeid bindidg edentsuch asspodimethyldrdrmpyriding, irs areipert organicrsalyent britiudne
carried oetanahigt oryslighyly efesatert tempdrature.ONepan tartmn brofecting @dupsare empligyedias in irsiant
presence efthesa mag bel edirahckionyontcne md wmaved by edtirelyi¢onyantiopal dechriaiey r i di ne, in an

i nert @ gani®@closposirestartingrmatariplg o process stepaoi) end iilldavirg 3 yidr % whstitrdadad- amino acid

t enper at ufesidue)nelpde thexkngws gydpsesrias: {Th r(g%@‘eaﬂ"é [BleFoyferglogpsrineythg iatterheing o)
t hese nay dBdosed #rd daime "c%\yb reRSpPa V834 taggther it propsssesdor \}'é RPFWH% m

t eclpi que acegwance wi rtP‘i'?“‘S'{"ér"f IR WF‘@F"P‘&H '§°‘F?S’rf°’ ?‘68@5“5"%"( $PQNing n g
i) haVI rrgd EGE;B -p0s ﬂn:%g %red:aeq"as b cg@?%‘g‘ and vanoungsﬁyrm“
known c§cf gﬂéf' ) I

i | D)~
el ospor iy é S h o ot Wt ﬁ?& ?“vis% g.. oﬁ s %Qgéza oo

h s

accordancq7é/\‘,, 1 Bﬁrcﬂelﬁﬁ ﬁ'Au ﬁ H% ( e‘atz% &k Cédso or
the prQgugld @Bd 90 mans; 1%?9%9§35l§1 %E@ﬂot£1 3 ted ZPM €4 Appn.

t echni que no (dsPeds (ﬂyd:imgg{ gp8). havi ng a hydroxy- substi t ut ed a - 40 am no
aci d resi duerrefétred cydiddpdring hading RR Sininb O§Lbstiiied d CanfiioCiRRITEHUS breQktsa WRG6In the said
anal ogous kiing8éld Weskixedid 3t thel BL-pesition, Lt9loshdrink WA6IH thaTesidds latle BYpdsitit)) ih+ DRYS 1 -
Cycl ospor béify efpebially cprétbrred. [S(dR) Selofpofins] may @e [be fspaieddan atddtliahcbhwitheths Igenerdl ( D)
- Ser [ &b r jechnidugdf dimpiatali-sgnttistio/metieidor tiebasaduttion df qyditspoingidawibpéd byl Weages rdg. -
Appl i cat i oniviSey depiMgectiohl & & Bytlo§parih dralvirgOan\amindT; sulisBi®ieyl o= alinoGeldnmsidubgpthe 88o0. P

3 509 809. Opdshipri eaid ¢¥lontorin lpeind 98 Brptected-foam cég. Ay peprofection f 4(cfcldsporin Whereirdthd O
Mar ch, 1985ipsidue/atthe Bzippsition iSpp@EILysio in Nt ~prmec®d fqfidred 22 March, 1985) - UK
Appn. No. 8v5ovisieg @ Fipight chairy udgcapeptide, havirggthy sequanacy ofethe predustiyplosohiin, said 1
526 (fisPed YnfeqpRontide bejngig)free O BigIopteh M. coh ungasspepiidg comprfsing a5~ O)Liyp pgsidue in
Mar ch, 1985g°° 95Nste 5 protegted. 6% % Psijen PP&'V?%@""!SW H&i87gosition githe P'P%H"b?!’c'[’%?P'f"]
am no aci d 7dYheR wauled caryigg iS9PMhie sai d



antno acid residue is at the 8-position, cyclosporins wherein the residue
at the 8-positionis - (DLys - being especially preferred. Such

cycl osporins may al so be prepar ed®Pih28ct68Bfance with the general so
techni ques of the total - synt hetic method for the production of

Cyel ospoy BY deve'g 25T ol 'aav g 8 o6 o oD i MeCPOTe St 5.

osi ti onh Lainatier | ect ed for b t o of
5 cycl Osﬁf i a%;? '%;ﬁ%:gﬁe d"aﬁ_“gp Em s yieps' & intEnd i %o::a )'ﬁ E;%EYL% rﬁ%hs Kl |
prot ect e loo ; re ue it rls{ﬂ th
sequerice, Clagb -0§P£I£dx4)* g&ﬁb cyclos;H s d&y el free

or prot e&ﬁ) t dOJ I‘amlrﬁ) id GRhe RUpEGtiok gmylaﬁlinﬂg ?cyl‘ lséﬁkoxf -es%bé%iﬁ?ed'aﬂ free
or N [erhinPst RSitiROat 1R 8L Gdsitib)th PRIH the BEvASY ERBIRG JFuP & Srésoht éh Hs RPN ON
of the phaeiict cyclosporin, and when required carrying out process step
iv). Yo friis thay 86 mbfe’rekiilly Bﬁﬂé‘cﬁfeﬁ by iréfe¥ende \tg the IdlioVipg FoBatioh Bchgmbd, iliistlatiry the
carried groduction of paHURAGEEDS \OF Eyidlobdosnsgr Betodanch Wille e gbrdral MBiod3af brdtess steps i)

i |1 ustr abaeyabove: exanple 1. As will be appreciated fromthe description of
process st éyse followingifdrmela t 16 idi a tadare, L, Chreprgsetsl the tsequericest eps 1) or i) will

general ly conprise cycl osporins havi ng an acyl amno -, acyloxy - or alkoxy
- substituted a - amno acid eS| 1§ am no acid residue having a
side chain at the a - carbon = e’;ﬁ\‘rﬁ)ﬁ a5ear| ng an acylam no -,

acyl oxy - or alkoxy - group), cyclosp haV|ng an acyl oxy - or

al koxy - substltut ed a - am no aC| d residue at the 2- position or acylam no
-, Rgyl o Erepypsents fhgggauence hst j t ut ed 'a - anino acid residue at the 8-
positfbn, in which the activated coupling group is present on the

acyl/al kyl noiety. 10 Thi s naMeLbg-MeRew-Mevall,.l y appreci ated by reference
to the followi ng reaction schenesg illl9strati ng the production of

particul ar groups of cyclosporins in accordance with the general nethods of
proce?é steps i) to v) above: Inthe followwng formula la to Id, Ilatolid
and |11, pdachcfiRicgHENt S the sequence [err] 3 4 5 6 7 and E
represen‘t-s—t-he—sequence 20 - MeLeu- MeLeu- MeVal -. 9 10 11 25 Reaction
step i) [err] in which 35 [ er "~ MeBnt - ‘Blerr] = -(O acyl)-Thr-
in which the acyl noiety Bear g-&aéuﬁb'}ﬂln roup in non-activated form for
exanpbe a free carboxy group,le.g. - (O - ydroxysypd:)l nyl) - Thr -, and
[err] 40 Activation, e.g. by reaction with a carboxy activating agent
suitably in the presence of a coupling agent such as EDCI: 45 50 in which

[err] hawkict he nmeani ngs gi ven above, and [err] -(Oacyl)-Thr- in
whi ch the acyl noiety bears an activated coupling group, for
35 Al = -MeBmt -,
B, = ~(O~acyl)-Thr~ in which the acyl moiety bears a coupling group in non—activated form,
for example a free carboxy group, e.g. — (O ~hydroxysuccinyl) - Thr -, and
"o D' = -(D)Ala-:
40

Activation, e.g. by reaction with a carboxy
activating agent suitably in the presence of a
coupling agent such as EOCI:

pr 14
AI.BDI-C-Dl-ﬁ
(11a)
50
in which
A' and D' have the meanings given above, and
By = —=(O-acyl)-Thr— in which the acy! moiety bears an activated coupling group, for
example an activated carboxy group, e.g. —(O-acyl)—Thr~ in which the acyl moiety has

55 the formula ZO - CO - (CHz)> - CO~ in which 2 is a carboxy activating group.



exanpl et an activated carboxy group, e.g. - (O- acyl) - Thr - in which the
acyl noiety has 55 the formula ZO- CO- [err] - CO- in
which Z is a carboxy activating grERp29@762BEP 0 290 762 1 [err] 5 in which
[err] = - MeBnt- and [err]Abu - or - Nva-, or [err] - di hydr o- MeBnt -,
and [err] = -Val- and [err] an acylam no substituted (D)[err]-amno acid

residue, e.g. -(N-[err]-acw) - B&-C-Di2-BAhi ch 10 t he acyl
noi ety bears a coupling group §n non-activa ed form gsur exanple a free
carboxy group, e.g. - (N- - h - (DL "} . Activation, e.g.

by reaction with a carboxy 16 activating agent, e.g.

N- hy'dpoXy ;Spdpi i mi de, suitably in the presence of a coupling agent such as
20 25 in whpeh [ ernpdeBmibanEsd e AN bIRvad, ¥en above and [err] an

acyl ami no spbsti t uigmgarb DMeemt-2BAd® Acivei-raai due, e.g. - (N-[err] -acyl) -
(D) Lys-, i npgphi chak Bé&ylanfinél subSitubki{Djasainfo ABid a6sidud,ad.¢> 0- (NS W PAdyNg(DYLYOHPin vihith
exanpl ewan acti vathedcdandisd) Peafs O tupling .gebup in GdN —aftvitsd form,d6rydxample & [fpé Yarboxyi n
whi ch the acyl noigetgy egasN-he hjdoxgiuccndOPILyEe: - 30 (CH2) 2 -
CO - in which Z has the meaning given above. Reaction step ii) 35

a) in which 40 [err] A*&%Y@attiﬁﬁk’ﬁeén'ﬂ}gfeﬂgz\fﬁﬁ WABRVE caftitfky” Thr-: 45

O-al kylation to |ntroduce an a earing an actl at ed coupling
group, %.g. epox grouriCtéVﬁ""!)yagleEEctei-Bn 'W‘Nf"é{!l succdoimides n or

epi bronhydrin: 5p (I |Csh1§ébl'yn1ﬂ\’fthél‘pt{e%éﬁde of hi\¢Bup 1iag "&jeRt Ndighdds/en above,
and [err] -[Oal k -Thr- in which the alkyl noiety bears an activated
coupling group, por ex e an epoxy group, e.g. - (0 - epoxymethyl) - Thr
- \_EP 0 290 762 B1 [err] ( Id) in which [err] have the neani ngs given

above #Ad [err] gl substituted (D)[err] - anino acid residue,
‘e.g. - (DLys rﬂg ?\I—I[t H@Tyl ation errp)l oyi ng an acyl ati ng agent beari ng
an ,

25 in which
A2and B2  have the meanings given above and
D2 = an acylamino substituted (D)« —amino acid residue, e.g. ~ (N ~¢—acyl)—(D)Lys -, in which
the acyl moiety bears an activated coupling group, for example an activated carboxy
group, e.g. —(N-¢-acyl)-(D)Lys~- in which the acyl moiety has the formula ZO-CO~
30 (CHz)2 —CO - in which Z has the meaning given above.
Reaction step ii)
35 - a) rA1°Ba3-c-Dl-E—‘
- (Ic)
i which
40
A' and D have the meanings given above, and
3 = -Thr-:
e O-alkylation to introduce an alkyl moiety bearing an
activated coupling group, e.g, epoxy group, €.g. by
L reaction with epichlorhydrin or epibromhydrin:
V
50
_Al-abs'-c-ol-z_l
(1lc)
85 in whicﬁ
A'and D'  have the meanings given above, and
B2= -(O—~akyl)-Thr— in which the alkyl moiety bears an activated coupling group for

example an epoxy group, .g. — (O —epoxymethyl)—Thr-.

9



acti vattng coupling
of fornmula ZO CO-[er
meani ng gi ven above

group non-reactive with [err] e.g.'an acyl ati ng agent
rj2-vy 15 wherein Z has the
and Y is an RRON TR Bbupling group non-reactive with

[err] e.g. a 2-pyridyl-dithio group: 20 26

[err] in which A2 an
acyl am np substitute
(D Lys -, ‘in which 3
coupling residue, e.
(D) Lyss; -. Reaction s
deflhﬁd akmg: [err]

d B2 have the neanings given above, and [err] = an

d (D a)- amRuegepgB-gesidue, e.g. - (N -[err] - acyl) -
0 FTT'%QETSE%;ifDiety bﬁ?%f an activated
g. [N—[e “(3-(2- dyl)dit propion -1 - yl] -

tep iii) 35 a) A cyclosporin of fornula Ic as
Acyl ation, e.g. by reaction with succinic anhydride: A

cycl ospori g M BForﬁmgﬁeln@aﬁ%sgﬁg,{mai\bove b) A cyclosporin of formula Id
as definedpakove: {rfdniido sDB3GtUBHI(DE - afindacidi¥sidu &g, i-qp)LYd-t:h succinic

anhydride: 40 Ac
step iw) 45

ycl osporin of Fornula | b as defined above. Reaction
[err] in which 50 A2 and. B2 have

t he meani ngs gi ven above M-gtadla]:im employdng ami acylatiing iagentetle(r[))lbearr]

-am no acid residue
cycl osporin of Forny
Reaction step v) [e
and [efr] an
-(D)Lys-, infree o
accordance with the
| e as defined above
at the 3' - positiof
|l ow r &hctivity. Thus
cycl osporins having

of positions 2 to 11,
hydr oxy group of sai

Ia Id as d‘{?ﬁﬂe‘?&gg{@ Epij@d %‘P‘r'%%'fﬁg% tect| on: A

r] 5 itv9whirtaciating agent offermufia meﬁ%(ﬁ!js)zﬁfven above
am no yhepefn Mﬁi tﬁp)neanﬁre avvea»chsweesmiweis Qngd.

[err form at nin
et hooPCGi"]’ﬁeg g%"g g5oye &9 1'&@!56&/%"& Zrla Id or
| t rmygatatzhpp-mglmithm 'grogp: t hat the hydroxy group
in - MeBm - and - dihydro - MeBm- is of relatively
wher e processes described above involve reaction of
a hydroxy substituted a -am no acid residue at any one
e.g. -Thr- in the 2-position, reaction wth the

d residug2vdad.k. Q,'n preference to reaction 15 with the
hydroxy group in - MeBnt -Ior - dih t MeBmt - nwant ed si de reaction
with the latter thus being bl e. n(¥ formulae Ib, Ilb, Id,

lid, e and 111 abov

e, [err]preferably represent - MeBnt- and [err] Abu -

respect i malhith AAKHANER vidve tid hdahigdaQjiven bitle, whp| € of the foregoi ng description,
cycl ospor ims =ar ean’ &yRaining Gubisttuidsd (Mav brfiiflo acid tbsRIps Glgl i-@Nl~ ¢ eyIP(P)LAS ~ L il vhidh
posi tisen, but t hie @oyifrhojty BéarsO8n adtivaiel cbupling irekitide, &g.NOIN e @ (2 epyritif@itlid>) -
configuration i sprpiaf-ar-ydlt.(D)Lys-.

Reaction step iii)

35 a) A cyclosporin of formula lc as defined above:
{ Acylation, e.g. by reaction with succinic anhydride:
A cyclosporin of Formuia la as defined above
\.:‘ b) A cyclosporin of formula Id as defined above:
{ Acylation, e.g. by reaction with succinic anhydride:
40 A cyclosporin of Formula Ib as defined above.

Reaction step iv)
45 r‘z’sz.c-oa4'Lﬂ :
_ (Te)
in which
50 )
A?2and B2  have the meanings given above and
Dyt = an amino substituted (D)x ~amino acid residue, e.g. —(D)Lys ~, in protected form:
{ Deprotection: :
A cyclosporin of Formula Id as defined above.
55

10



Cyc¢l osporins having an activated coupling group described above as well as
cycl osporins having an amno - substituted a - amno acid residue at the 8-
position in which the am no substi EB&®#30i762B4 free or protected form or is
ot Herwi se derivatised, e.g. acylated are novel and conprise a part of the

present 2 ai nventi)on. The present invention accordingly provides: 1.1 A
cycl ospori Yan a - amino acid residue beari ng an activated coupling

group. 1.2, A,eYgl rian c ing to 1.1 wherein the said a - amno acid
residue is presgn&%?l&i3 Igned%'(c)f O(rpgSItIOI’IS 2 through 11 inclusive. 1.3 A
cycl ospgrijnyagrording to 1.2 wherein the said a -amno acid residue

corrpk'yses a2z §aYB2@ MBS the Méhnings Gl labo ana OF al koxy - substituted a - am no
aci d residugd b Whi GR.anfidéCsud utaea(ow-camlacmgregmuagl S LRSS 8ot B&i-c-
acyl amno -, acyl oXyprotecH fodkOXy substituent 1.4 A cyclosporin according to
any one ofy cyelkatioR inlacSorddn€s withiihd héthca®t R\Wadrgek: coupl i ng group is an activated
.ester, actA gwloesbrifl bt Fointula i@ br I@ROUfingFadN®. 1.5 A cycl osporin according to 1.3
wher ei n t he Baiag atthis potitibe ndld that e hylieosy g4t tieed = pasitiom ny+ MeBnito €8 ~dihydro-
substi t ut eMbBent- aigl ol relativelyl love SoaitiMty. VWuerwhere priagssses ydeacriberh abayb Sitvolve @pdctions of
subst i t ut egclesportnk chavingyd hydsinert spbstituted eofamiing agid residue\al tapyl oneaofipogitions 12 tacttti ¢-at ed
di t hi o gr ot - damtha @y positipn.gredstian with thechydroxy greripred saich fegidyecndil bRiip prejdrnce jorTeactien
acy| oxy?ss Uti8 tthet hydiery Ofsups'ﬂ trMaBmyt o -idikydrpo MRl -, nyagied side, epetion Wiy thy dptter thus
act i vat ed keiag pasily ayqidsle: or an al koxy substituted a -amino acid residue,
wherein the 'althedszfy‘ugiﬂ!?sf'tr i lchfe gnd. “‘5%95‘?1 M*\ﬂf‘ é%lpfsfyfaam “@f?a?& ‘M‘*me‘ a'li’o—“Ab“I 6
A cycl ospdPiPRCERle or dii n to an

Xle in cl in a hav
d of o Gampping st ayckanging o
el sark b WPgdP%‘?»g Eé % mwe«r E%&ﬁ?ﬁg"ﬂamm 75186, oA ,gﬁf f%cfﬂ )

CO - [err ] spo ns co Irn%O)%ﬁp ébg% gr \%ﬁpas cl§s ém having an
cycl ospor | gfsé( o A s s et 1A e
present at or| |s othe lse nva sedo Ifeg acyla{agsai' m 188360 aﬂ ‘Me' ﬂ'esent
accordlgg ﬁin n8|-h g p,ov reS| ue 1s a (D

aci d residug jigyks oﬁx hawl?@&i .Ilé?rﬁno Sééﬁﬁd)a%%{v‘aﬁd BGupfigQrddp. t O 1 9
wher ei n the 128 &ycsportThdesidifg toh.1 ﬁ%l-aﬁiﬂﬁe bald AranfaydcRiITbsitie folbrssbtlabiérRGhr Hdeibmy I |
- am no aci dtmafghduﬁcguga,emhl ch the activated coupling group i s present on
the acyl am ng ARpbiotin @itbrding @ 1.2 wherdid thd $alGI-QFMAIdcid résiaud cothgiigest & abyldino -,
wher ei ngot he aéyidxy ¥ @t Slkbxg OsuPbtitutedl o aimiifd acid resiludniwhich,! thedactivaield @Xuplingy grauptis pedentd
di t hi 0 gr oupn tha adylaminoGy adylompo bi alkolkysubstigueatn am no substituted (D)a - am no
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40+and hence em nently useful as diagnostic/assay kit conponent or co -
conponent. Accordingly the present invention also provides: 5.1 A | abeled
derivative of a cyclosporin wher &P 280762®4i due at the 8-position is -
(DyLys -; in partlcul ar 5.2 A Iabel ed derlvative of a cycl osporin of
forrrulald n‘{%gg 4/ 2 %/ eterm | abel ed derivative" as
used her‘glggi%m 33 geﬁfén 22 ghous T’?’ng"cg 'Poﬂ‘é ef, OF marker atomor group,
e.g. enabl sgr Ty hFr?sg{J?ﬁ Udnt, qtnailv lfaessay or |ocation of said
derivati ve. Such derivatives |ncI ude derivatives, e.g. wherein one or nore
atoms ,of the -(D)Lys- residue functlonst a tracer or marker atom e.gqg.
radlsactlve atom as well as derivatives wherein a tracer or marker group
is attached to the N - [err] - atomof fhe - (DY Lys - residue either by
direct linkage of the tracer or rrarker(g{z? 4o to said N- 50 [err] -atomor
by linkage of the tracer or marker grou 0 said N- [err] -atomvia an
interyening linking noiety. Exanples of]labeled derivatives include

radi oactively | abel ed derivatives, f-NHegHa€8ent and chemi | um nescent
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wi thin the purview of the present invention. In accordance with the
foregoing the present invention also provides: ix) A process for the
production of a |abeled derivativeER928@76188 under any one of 5.1 to 5.3
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e.g. a cyclosporin bearing a free am no or carboxy group as defined under
any one of 1.12 to 1.14 and 1.15 (fornulae | b and Id) above. The above
process step nmay be effected in FLORULMBI th techni ques known in the
art, by linkage of the carrler to the cyclosporin via the internediary of a
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cyclosporin, e.g. Cyclosporine, in subjects receiving cyclosporin, e.g.
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‘W th the idneRbiapstatddis dbmedsf entirely conventional type for use in
accordance Wrelbbfaney Gilyirésiia ks gutifidd Mdmbtbgtaphiz @R Yusing @5 thé biisunt of I3tica dgal Partidis S
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15%conprising a known quantity of the cyclosporin to be assayed. In use,
e.g. lyophilised, antiserunfantibody is dissolved and incubated together
with e.g. conponent B) and with eikEh8290@€2Bhnple to be assayed or
corrponent C). Incubatlon is preferably effected with cooli ng e.g. at 4 C.

;’Bgul[oHSOI Oth cubat nagﬁn)(xrpuredfr Eg,ferab Yy ke%‘.ﬁ H'1E Eo%e g{&m;d am
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char coal SugR @s @esarara 53 fgz%ree irrsd 3dr GO Bl of Giobts 3O W3 ttar.a&mreran ak3RHidASof
onto the chakhpsle itk hN @R BRerkiMB AT B THY sdiveht! i BdpBrate@ and®¥he obtained oil
centrifugat k@ématol héanauguph &ox LAsH @arC) délnP YnéithiyieRd) Enidrioé Blué @M% infethiaftP Bs eluant:
measur eq byRpg andpgsR i eehro HessE).€. 9. by liquid scintillation counting
after the af@izhi MIOHQR4 Al) SRR (N - 2BODY- HE )Ly$ R Moo MaLdui-MevaF- MeBRpaAdnt B)
bound t o t hearaMelducgl ~ MeLburAld -SEB2E(6.4p gD(lissbivedoin atharioD(76 Imd). AtDT hdursothe solution is
cycl ospor i nadjustedte ptink by droppibe additios af TRl ¢iCI With caplirggn Aftér i evapomtianl of hes solvett, the
usual to pr etained residué dsratiakedl incCHCl (200ind)and saturatedh Naki((al (9Q0i misotion, Aites eutragiiont he
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in the art.
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pi val oyl chbswehtdeevagoratéd. Gie obieindd dmde produpYiE BitomaldythphdticonrSaptRieAIH20(200 gy inh S
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- OBzl (6.3WkBYF +20438rc F (WOCHEY). i s added to the anhydride sol ution
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'shaken wi flysBafynlaseasige Mifluqoapatate: ol 51 020N (€ TOP ICHCEIThe or gani ¢ phase i s

dried over NaZS err] f| I tered and the solvent evaporated to dryness. The
obt gj.ed s iPronaration ofi(N 1 ¢ hudroxypuceipih— Lyl riCyelesporine; [Brogass stap il e g punt

of srlrcag arti Ie srz 0063-020 an nmet h ene Iorrdevmt
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% pal | adi

theoretj Ca rotdhe 4 %F%%m&f’é}&%fsﬂddng sighd drne
sol vent t.hﬁ..zr_ﬁﬁL_ Hi@.hggbn tr pg rorrat ogr ap |ca y using 50x the quantity
of silica gel (0.063 - and net hyl ene chloride plus 55 7 %

net hanol mmbmbrep&raroh ]of[fb riba-%xy%uccmgrp-mﬁ- GYclospolimk [Process stebhiifier r] - BOC) -
FMOC- ( Dy LyS=—MeLeUd- MeLeu- Veval -OH (7. I g) and H - NMeBnT-[err]Abu- Sar- MelLeu

- Val -s0MelLesns-g Fhige—CyElipbring Ts dissgivedsin @0 chi pyridine @t 3.66 gre+ dimbtaylamindH p?ﬁdltthean(i 100
m ), and MS5-g suetitiy bnhydride raphaidedat 751°. C2Thy)reaatioh rilaterb riostiredifpe Athours at 75 * C and
( Bt - OP( NMitiidh [dibuted] with 506 mi) CHe0:c washiekb 6l x.ceiach inomwithcifml 2t HOLeand 1x #ifh 150 29 GlG.6The B1
(25 ). Thergericphasis emiractod.rdsied gver NaaSPOe éndf @yapoRatati-apd purified cluemaiagrapkically using, 250 hen
t he sol ut ig@ilica ge! @i0AQ t-cP6Rmnt) Wit edetid asideaselydndr | de (200 M) and shaken with
sat urat®d NaHCJ err] solution (100 m ). The organic phase is dried over
Na2SO err], filtered and evaporated to dryness. The obtained oily residue
is purified chromatog - raphically on silica gel (500 g) (0.06 -0.20) using
nmet hyl ene chloride plus 3 % nmethanol as eluant: [err] 5 = -143.8[err]
(c=1.0inCHC[err]).
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ey “ (N-[err] - BOO) - FMOC - (D)Lys - MeLeu - MeLeu - MeVal - MeBnt -
[err]Abu - Sar - MeLeu - Val - MelLeu - Ala - OBzl (5.54 g) are stirred for
a total of 4 hours at room tenpdiPA 28&782B1 sol ution of nethylene chloride
(50 mM) and piperidine (10 m). The solvent is evaporated and the obtai ned
oi | chr ra NGk, AT 8pe hde plus
3 06 ot PRSPl 0 oy oyt 3, L B vl BCE P
(24 m) i 3p3d0daqNL -Ggéllr&@%lin 1) - B5sE = Chbiospérind eauced MPAcRbtdancd R BramplyiRYal -
MeBnt - WEMN- oPFi-N - |aming€rhpyn-l§£$dah&niae AcP23.8 MBH - ny@odSucBihimilloEr@baed 1 n
et hanol mg ¢ atnine Afd &irred’ 1df QUArS. &t RdmMS BnBrkta8 in 8 i GhatiyleRél chIGdP b fiel@)a daPPW se€
ad d‘f"? | OBbidaflese Rbilitfoh. b lobtaifPdolulieh is OuteRd! with \68 [l imidthiyIaRb dhloride1ahd A0 InV BRO and e

obt ai nedcirie sddd Ardphis® DMK PR 6l A thepiiabe MmdRd ddvplopdeld i i Ishdke thbieiBybetwdd M )
sol ut i osach Additioh oG lotgadic pHase is firdlly SHaRenawit @0 U diRIBAERICDX soltiag bndt drisoveEi NQ-
met hy| eN&SOh lfibsredmd §rdEoivent yvapdrated aiirtg giald eheplii@satnpoanddr i ed over Na2S( err],
filtered Gohéd NMRpeotamExiibitscuccipicprgioracit @50 asd PTE pim Gd= Ghepsnand Ny smipdiniirgidd | v on
si |l i ca prefons£80038 gid 2 19.ppB-(286).2Mhe residuaiatithied -rpesifop hesthe lidwingistiectys:us 20 %

met hanol as eluant: [err]= -169.9[err] (c = 1.0 in [err] g) [Process step
v)] 20 D net hyl am nopyridine (147 ng) is added with stirring to (N
-[err] - BOC) - H- (D q\ - MelLeu - MelLeu - MeValCO-GipBnt - aAbu - Sar -
MeLed® - Val - MelLeu - a is50tomNd i n jmet hyl ene chl ori de
(2000 m). Propane phé@ﬁhﬁ%‘?gdgé%ﬁg%ég*@z t[:(0.\i8 50 % solution in
[err] is added and the™Feaction m xture is stirred 5224 hours at 25[err].
The obtai ned solution is washed with saturated NaHCO3 sol ution (200 m),
thé,,_?‘;gani c phase is dried over NaSOerr], filtered off and evaporated, and
purifie e SO anhi cal. N, Sid . iGa oo, Blockd BB A 0- 20) using
met hy| eﬁe—eﬁe{% 5; Brdpaiip S ‘r‘hﬁw .:- 3 ,:19)0. Bfr % 1.0 in
CHC [err] ) 'Ti [ BeRgissine, S1e8P rg’) N-hidbx@EddimindCmd - 1d20) thy S N eyt <N’ - (3 -

Cycl 0sp@bthyisni Eﬁgﬁ I Ebhrbbdiim$da ré Hade® to & Lolutiod! df 208 g dr Y@F-Pg&rSlykiecimfly o 21225 )
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m xed Wit i CewithS Adoroul25siish'di rholdluréll Theaiasktied mixtur@is et 66k 8Xholistdh room

nmet hyl eemp&ilres dikked Wikl Q00T methylhe @higMIsI aid BRERSEWIRNSS00WI 18D, The iiqubbus Phiserin | |
filter estjused td bie5SO0b be diop - #is€ ddition oit BOHCI Bhe stakdnaThecuedusipiaseis @gitacted with

chr onat tgrrel ety lecs chiseipd ardicte drbéd@ phadde washedi sithn@y1 NTNsHOO: adied over BeaSOe, fiidrads 1 %
nmet ham oéndosyamkatesin Thet msigiiects gputified chionbtegrapbivplly usiig [11DY Lsjlisd gel rvith -ethflacdtales por i ne:
 [err] = el@dic3yi¢id the titleOcompo@EiCladf r )= 178 He (qprotiddn CHEWp AntIMAHY GRCKoshows
conver t sugcifimido protons atf2:H0es ia singletend susainyd protonsat6 mem eg a multipieli Fheaesidug st i/, pi cal
sal ts ifickagden g thpifaliayieg stuctureCy c| ospori ne hydrochl oride: [err]= -203 [err]
(c=1.0inCHC[err]), and [(D (Lys][err] - Cyclosporine
trifPlUoroacetate: [errFC&.- 203 * (c = 1.0 in ({"582]). EXAVPLE 2:
Preparation of [(N-[err] - chyd{(qnyp@cgﬁ%xhé.cogﬁ ) Lyg][err] - Cycl osporine:

[ Process step iii)] 40 /7 255 mg~ of [(D)Lys][eN Cycl ospori ne produced
i lnaccordance with exafe 1 are dissolved in 20 ridine and 36 ng
succi“pi ¢ anhydride are added. The obtained solution is stirred for ca. 14
hrs. at roomtenperature and the pyridine fully evaporated under vacuum at
nax. 40skQipik e: PldpsafontRiNe® bl YyribfitibiFopion -G L 1 he: IProddss
Sephadegggii 20~ e??&?uyi ng[(ﬁe?sh—?i e?(lyeﬁﬁll%liitw i'uﬂe&'-r Z&Qm?ﬁiﬁg‘%gﬁ’gg Liﬁi ected in
10 m fractions. The pure title conpound is obtained fromfractions 15

thr ough 235 mip succinyl NBR[(SPSfityIaRiclRopichite Vife S8deai tBYd sehitioh DN 2@ img2[(DRysprd 2. 70
ppm ( br ogtbsporiggial 19)mi amethyne ciloidé af Zor * ¢ end withtrigdroubexpipsion dExdistdte=ThS reaction

Pr epar ambdore ioétined @r 6imguts abryan eanpergtude, dilfifed @it 200rml mettylend criqpids antcshakePwiit €S S
step ii%0 inl &dfurated N§HGTh. The[ adueduephise-is Sredtabpithr 150anli restidiens chlaridd, the) ofgénicri

pyr i di nehasascvaShe@ @vitly H4O, diledreven YNez80k +fillered pRd éveparateda it dmdBphgussigsidyerié purified

anhy &t i eheomatographicaliviusing 199 g[silicg gel @ith mptbylenschiotidefmetttianal (A5c 5) 8s ewant o oigldithr 4
hours apurerifle-cormposnd [l en -9 Lfcet 1RIMPHBA0 M [err],- washed 5 x, each tine
wi t h 50 niThepesitign at the 8 positiophesthaformuyd  H20. The organi ¢ phase is extracted,
dried over Na2S(O err] and evaporated and purified chromatographically using

250 g%si lica gel (O. 040-C0\0. 062 M) with acetic acMdaas eluant. 55 EP O
290 2 Bl EXAMPLE 4: P 2 eusVh Nt = [d_ex//SUci ni m dooxysucci nyl) -
DB A Nt -

(D)Lys[err] - Cyclospo H
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56 ng of [(N - - hydroxysuccinyl) - (D)Lys[err] - Cyclosporine produced in
. accordance with exanple 2, 14 ng N - ethyl - N - (dinethylam nopropyl) -
carbodiimde HCl, 23.8 ng N - hydF®Qe8d#e3Bini de and 24.6 5 ny
triethylamne are stirred for 2 hrs. at roomterrperatur'e in 2 m nethylene
glh: 8': ;ge 3 9‘.7 J,:rgpplina iI,I ourI eSS sol ut |on Thetobtf'ngd :

dr opwi Se —trhi— &t wo phase mxture devel ops and this is shaken

t hor oughl m,ﬂ of HCl. The organic phase is finally
sha{\;gns 7 0o th%f&kbnayd%& rr] solution and dried over Na2SJ err],
filvered ang hder pok v-dibeifiniaddRysaécin) ODILyb - HicRbpbritd Brodidcbd f ALSRMALE Fith 9
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8- posi t | obtaifsiiscohjligatel palifiel\by Biglysié dgainét pheSphatd Bffdred saline. [err]
[err] 20 EXAMPLE 5: Preparation of [(O succinimdooxysuccinyl) - Thr]2 -
Cycl ospo7i2iQenjugafer witb @bickentOyalbumiy 54 ng triethylamne, 98 ny
N-hydroxysuccinimde and 102 ng N-ethyl-N-(3- diethylam nopropyl) -
car bodl i m d@-7ame [(Qddesdinimisooxysustiot)i-ThrFofCydeoning raddugedOn atoprianse with esanmpld § -
Thr [ er r] and guditienaly epsieiping 1@ %pdititiaiecbmatprial ¢ ct 8uditng e vhtamdenahgplllw 18 ekample(s, i
met hy|"&nBut¢ang titgted [ @yiclgpporing gecptasting avatesisl) int 100 @t! 'Ele iormodmide are gdded wwith
excl usi oP’fg?S‘P“srrﬂl"g‘Pu?"e:’“Pn@‘gr ghicken Svalmin iy @ Mk 1§ Cg r bufferh (seplas exgese oom
t enper at GyiesPor e r3ctiopintreds, gliredh fop ?lhﬂ'és ghranbigntemperatpre @ndsthe n
H20. The "L'P c?ﬂ@ F? a‘x’gr‘?\’éﬂyﬁﬁf”éwﬂ"ﬂ psphate buff f\/ﬂQSﬂ'P r 1§ oygs ad 4 i ?lFehthsf 1IN
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yield theons%gﬁéaascanma o iy

[esr 145 conjigdiss inky reﬁapédomo 12 nﬁ&aﬁﬁe@7$'aﬁlﬂl7 8ab548 Sut Binbibyig the
protons %d&t&gxm@é%% dpbitl Rdrting MaRri&IeS! due at - position has the
follow ng structure: 35
CO CH2 [ EXANIPLE®: Brspdvitioh oGimmidhiagBric éclosparins caEri@N:anjuﬁa%S‘of {8 type defined under 2.4/2.6
pyri dyl ) sholda(Pagoessosmepd® - L - YI) - (D) LyS][err] - Cyclosporime:r [ Process
step ie)| 45 35 ng succinyl-3-[(2-pyridyl)dithio] propionate are added
to a sol &t Conugale witk Guinep dig BELYs[err] - Cyclosporine in 10 m nethylene
chloride at 20 * C and with rigorous exclusion of noisture. The-reaction
m xture i s Gyinea pig WG m@ arrpdissalvestin P.oM rbicarbonatertwtfer (e 9, @is! rof} and addledio 2 Edutind
net hyl engf EDYSP - Geclosprting [ gh Prapares 1 (Roerrdance: withathe chetiaHepemplp 1, Fhibe sgroeous
phase % sbufeq (0.8 @licand v drapsoef 1% Aestie geidpre added JFaupliag ist affectest yasvbesapsnhiadiition
washed V\ﬂ’ tzhp‘f%s ofMN-& ?JV'O\Ver(3N&'EBU'E’F"P?PWPV'WPM'wed'NG%‘JP&%(etheEPﬂ'O‘F he 100
anor phouSs regtion REOGyehis PrPREEPILIey injgctiorAehowrs fatew By Eultinle, diglysis gainsy watgr fellowpd:
g Wi t h nlﬁ PAYTEMe chi ori de/ met hanol (95 5) as eluant to yield the pure

-t|tle400 Qeéi@lﬂmhﬁéé!!!“'ﬁ 165 * (c = 1.0 in CHCl[err]). The p05|t|on at the
8 - posi N 55

[err] 20 D’Iz:lj:)slﬁ- (%%Igs b, ﬁ)l JW%&:! acog)rﬁglg A%)ﬁ\g Rat%d $ ?egfe [l chsolved in
0:1

cycl ospog§ ﬂﬂ ofca?trdiﬂaﬁ‘Jhc QSMUOHG &g PL of e and
[ Processo e %'ft)r]naﬁeh}deth&lﬂékﬁd Hé {vﬁbl h&i fob fn ]at foo ? agg)u of
[ (N - kerigh im 0.02M BhopHale S BGHEY Sdilhe (171) and-0. drﬁ)dyﬁ&:ieearré hen a&& mﬂé)FehéiiSn lowédiced
I N accorgdaareiontd. h4 hidCat room temperature. The obtained conjugate is dialysed against 30 % pyridine, 10

% pyridine and, finally, 0.005M phosphate — buffered saline. The coupling rate of the conjugate is 1:11.4.

EXAMPLE 9: Production of hybridoma cell-lines, producing monoclonal antibodies reactive with
‘50 Cyclosporine: [Process step viii)]

9.1 Employing the conjugate of example 7.1

a) Immunisation
55 :
Female Balb/c mice (20 -25 g) each receive 100 1.G of the immunogenic conjugate product of example
7.1 in 0.2 ml complete Freund adjuvant, administered by i.p. injection. After 2 weeks a second booster
injection comprising 50 ug of the product of example 7.1 emulsified in 0.2 ml complete Freund adjuvant is
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met hod of exanple 4 in 0.2 m dinethylformam de are added to 100 ng chicken
[err]-globulinin 4 M NaHCO err] (1.5 %wv, pH 8.1). The reaction m xture
is stirred for ca. 2 hours at r &0 2 76@BH ure and t he obtai ned conjugate
purified by dialysis against phosphate buffered sal i ne. 10 7.2 Oonj ugat e

W th Chéﬂeqken O/al bum n 10.7 Q- su m s%&cr n ?nt‘ﬁ rgtrlrol
| IIH%G I \ I
oot i T e rmer’%afegéﬁaff%eﬁv ioth 1 "'1?”‘5; écr ol
anal ogobﬁ_kmm Q e%éne%e 5, 15 but using tritrat ed [Thr] [err] q/cl ospori ne

U

as start abH—in 100 [err]| dinmethylformam de are added with

vi darous ide! kaathgd st a) exniln ﬂf‘&&gﬁﬂc PR redctiv a&rbﬂéy titrbs PocBRd\& bisdslsp! I ]
il £1 i{oﬁr £ﬁ?ﬁﬁ§§o §§ EeP ’ 1615.2 ¥n Salibd) (088 2% w m.d‘méd QD TRE Aeicalr € 'S
stirred Blech RBIRCIAteH Shddusdd WP mBlb ABAIAC) reyeidind Gallsan
purifi eica'ﬁ bﬁitﬁ’tﬁé ﬁretﬁé’ds%Géhﬁb%tbyl@Wﬁ&MQBﬁlhuirﬁrﬂfnadmaﬁddbrss f er21{sbpour s at 4
[errle C  Iehdwidg B bidomas! 68 tsBrebHed dd prodbdtion’ ofYantiody Ruattive kcaCliciogmkine,byt tegila R UNd
bound t stﬁ)fﬁl:ﬂﬁidﬂa Empldyihg it@tidini 1ablled OyLibghoig ak &hden and exBbitingolo® 'oross - reactivity with

cycl ospeydidspéivéh again usifgoreguiae RIA EssfyCliechgiqad withytiumdgheliadrCyclospormel dsumpar ands

eval uat egbidsporine €7 vempstied ligaridat i on of 3 conj ugate aliquots . 39.5 % of

radi oact i \Onb ysewOtbd dylriioala rige,t #19:201s founxh Yo pradudeya (mepneriongly aritibedy ofepative it

det ensni Ogtbspating lasd havigolow crassHyeactivily awith, Cglosrioring 1. f'ﬂ\ﬁaht'be'é)ﬂ/til ehracterisad 8% ng
rati o obel@hgibg toythé CassdgG, mubolase IgGiniThe obteined Kise valueder resstity with @/cipeperiag ip BiAJS ed
and kep8.7 ag/ml, cBPparedCith 280 ng/mi fof Gyclogporiae}y. GEpst Teachvly Wik Uyslesperined? é?rf“a*lSd’g;ousr y
to exantb"lae’sdev of12 &nenlyz Detepjandcaflinily, conglant wHl) respedt F?e°3f5 BRPLIe i "’8)?&1?15

th ycMme4ier i n startlng rraterlal EXANVPLE 8:

cyc 6% por i1he 53"&5%*’!'? %@ Y"H‘e‘hﬁ%Jﬂ? ﬁg d éé

[ Pr oces§°’%‘g§ o “ PPt Re ""ngra ° (30
t

my) are™ d‘r E o ,,.o 2 .o%é,%e%ecnf esr,ﬁr gemﬂvﬁt.am erargﬂ %%;@_r o a

the npt E}@ in i}@ 1§, . 1 u b Ic d)@d?(ixeap é&h&tfd@ps of

1 % ace %Eg Bih b, laialdy i néthl ORGALAS Tt RIS Bhed 2

por ti Onﬁyb9 o ﬁJe )d &: {draaweprpraayrba %fc@oﬂbdgmrﬂﬁ .damréamm mél de

(each Pefeke#i® Product lln/ €noEI€ﬁH3 tiBdty R MELEREMPIS Willl RddBhE Garheésséritibieafeli)n 24

hours | gheéxniBlY efoi atewp rCoveH MMpYroved cliaidlenbtits 10hdRs déé&hﬁeﬁvﬁd/eb}’hré willWai dpp@éti on.
40 8.3 f6MredtidleRidecddin BaldNbwind @@mplé.D) Lys[err] - Cycl osporine (10 ng),
prepared in accordance with the nethod of exarrpl e 1, is dissolved in 0.1 nm
of an eblaEmployisg hekenugaa oldxabpi®7.err] (= 0.1 nC) tritiated [(D)Lys][err]
-Cyclosporrne. 0.1 m pyridine and 0.1 nml 35 % fornal dehyde are added and
t he whobdmmenitatibrd for 30 mins. at roomtenperature. 20 ng rabbit 45 1gGin
0. 026 phosphate - buffer saline (1 mM) and 0.3 m pyridine are then added
and t he r diea (Beb/chpach redive $00skg pithe émmynggenic Lopjugate Rredustyf examplp, 62 at%ﬂ%*' The
obt ai neéghasehejefyéfered F@'“ﬁf’&#’?sﬁéﬁ" Hi N4+ Thedi rsyoaﬁry'r"ﬂmﬁ%(%@ete/f ?q EH"H
fika Iyeﬁ‘i?t"éGSM"ﬁh‘b ph fpod pad, B'B?’f 1o} and, neap, the "?H‘e“ﬁ% r‘

g\r ’n the i éesgs

pgmplgtragoni fq_lon (m
S(r)gjdtfgaﬁﬁp%‘ﬁ c?'amﬁ'ﬁi "58 F"e’%‘“r ?ﬁ{%( hape [ Process

step viii "f'?,’i? i oai e ?3363 e me e m*runr sation 55
Femal e Ba 'nq; (. )|g§ Jre%er ve "’Jrggsx)err] of the I munogeni ¢
conj ugate |d|n§ é corrpf ete Freund adjuvant,

adm nj st e} scnlgtﬂhtﬁ%ﬁ@éh c Tosﬁ‘or.n@aaae@kﬁsp%n&eﬁ%d dYaesphiitie 16/ &w on
corrprrsr n t, Al e product of exanple 7.1 ®nulsified im0.2

conpl ete eﬁHQ&imﬁnga#éVg?\Bﬁ bbo%he?uﬁjectronm%)zﬁzﬁ-arﬂdm prioB {oiiisir usrﬁgﬂlomglb}’thb p.

i nj ect i @imundgbRicRbMSHRIBGHRodGdt oPéXamble 72652006 @t% WaCH iy iPY(Eb &3 pariiv(e0 %finjeltion Ser um
of treabrday™ s and ip. QO0%) bdys B ah@gul ar RI A assay enploying tritium

| abelsped Cycl osporine as tracer.

b) Hybridoma generation

2.5 x10~7 or 5 x 10~7 spleen cells from each mouse are fused with 5 x 107 mouse (Balb/c) myeloma
cells using PEG 4000 and distributed into 24 x 24 wells.

85 Culture supernatants are screened in ELISA for the presence of antibodies recognising [ThrP-
Cyclosporine coupled to bovine serum albumin (prepared analogously to example 7.2) and/or [(D)LysE -
Cyclosporine coupled to bovine serum albumine (prepared analogously to example 7.1) in preference to
free bovine serum albumin as negative control. Selected IgG producing hybridoma lines are cloned to

22



bj Hybridoma Generation 5 Mce obtained in step a) exhibiting maxi num
Cycl osporine reactive antibody titres receive a booster injection
conprising 20 [err] of the produckP 8R%%e&Ble 3.2 in saline (0.85 % w v)
adm nistered i.v.. The m ce are sacrificed on the 4th. day, and spl een
cells, i S’Jr‘% gd aqq sed with rmuse (Bal b/ C) nyel orra ceI I s in accordance
with the d"”' Me h d

n% Aapar%bg es. Dro 5,
21 (1oggroiy % y ﬁaﬁﬁm b'“%?r& Ak
(1o b afé J% ramfées“ rbd é;fﬁﬁ"ﬁ % t§§ q’&@% i aev%t’:.sjl "

tritium 5 £ s@
r eatt vi byp i) o g b PR chd e S m&aﬁ BC%E

Wi th 1] besSivbcil Phbsphbtd difkibrad BiRhd APHISS, %ﬁ@f@hm@i@g 5&% o@%@ Eone lines |
conpet i t bxéfhided QWuce%oﬁ&iaﬁﬂlwélegﬁﬁérhﬂﬁm otwaén (2 Iogponh§a Qb) rc lbépoiiegduce
a monocl enard 18Ivor beRYCsh @4l6 bf GiRlo¥okin 17 2omparéd 10 Spddshéife RId, 3824 didhter.OW
cross-weactivity with Cyclosporine I7. The antibody is char acter| sed as

bel ongi nEXAMPLEN®: Rrbdustionlofifeguls pbigdidralantsgialreictive witl Biclospdriaé [Pesdedsatep i)V al ue
forreactivity wth Cyclosporine tn RTA TS 6.7 ng/m, conpared wth 280

ng/ m for Opedpome ammiunised By hi@t bty intramesxolen injdtignswi Ok fat Bleokle Dhapprare14ldays. SThe hus
of t he 'oinigetionstongprige @ iophylisatet of rthe impwinageiic piotein woingateaproduai ¢ffexangme8.C (3 tng),

Cycl odpofiert Si @20n)) enkFreundeadiuwint (- b Thp final|titrb jobtaiped @Binst tritibled Gyalbsborine is
hybr i don¥19%00@ asymeasyedby BAposi ted with the National Collection of Aninal

Cel | Cult ur"e'yc'°'mﬂsseee'ﬂ<i°m°¢ 3¢ foupcHip pibitimerpuas dissrintnption hgtwrens Gusloenprinerand dto n
Down, Safpiasglife Y°'S$a"’e1éas epppareg yita polyqinpal getisera oblained wsing SEMsCyplesmiing e e

d o art, e%af lemplaved F@@P'a?@!fsmﬂaﬁt R ts- Thug fon angisera
t g?ﬁﬁlzﬁ uﬁ%a %?2 1 Ecgﬁ?"g La [:g?g%\%{ gb !"'FS% ith¥g !f;%ay Elclﬁ of the,order of ©
B8 i

parti cul & a(5°>9r‘r'@ '8'%'6?‘]' AUy an activated coupling
£ A f -

group, e . . Lo 1.11,
1.14 or o 1qg o VgOfcy I’O ass step

i munggemTc conj ugat es and pr oceed| ng e.g. anal ogously to the gener al

met hods ¢f1: P M@xaqnl_eqﬁw@qng{ BE- bjcSsi@nocl onal antibodies may readily
be prepa h the specific product hybridonma
| i ne/ nonoc ongdp yolodpari @ mig bréduRSRINTEcEbrdaidel With BxGrhplé 1 GureS @ETBIVES A GbltryRhe
criteri achlogded(2 mix Hnbdaining Gdthivayanamb (TRITCY (53 mig) T8 2668 Ging B3 Nredich rhiktlire Gflowed t& NOSE
descr bdesandba vez* CThir S7\Hols. i ARANERHred3@olbireiMsdidtion! lid Qiredly dibiRdshrdphed BiE

f ol I owi ngppbadexnbHzn (0.6} wiihethyiens childtido GAd) 0.6 P8 {nbtiGihol CFradiprsCard calledtdd in 10 m
| nmruni sapartions. 35 M ce (Bal b/c) each receive 100 [err] of the i mrunogenic

conj ugat e pheotiiectomppund isirasbvered. &2 an il X0 fastiand 5pth Fsamd alioeto 1af O mesdrption: 300

sal i ne/ Inqreseense ppission:(5#0 nr) The Tasigud atrthwst 8 ndsifianihes the struotare{ conpl et e Fr eund
adjuvént) is effected s.c. in the hind food pad, near the tail and near the
neck. After three weeks, gg@gond.and third adm nistrgions follow

(i.nconpl ete Freund adjuvent yNgffected s.c. on the)aa@& and i.m in the hind
| &4 40 respectively. Bl qgd”saxpir 'S week after both the
2nd. and 3rd adm ni strati ons3 o-@: for ther use on the basis
of the follow ng nmeasured anti sekg@ g+ ~Y. Titre in liquid phase RIA
and in ELISA;, 2. Apparent isotype Ui strjs on (lgderr] only or [err]in
ELISA); 3. Relative avidity in ELISA 4. Capacity to discrimnate

bet ween Cycl osporine and Cycl osporin | osporine 18 in com -
petitigve ELI SA. Sel ected mce are gi oster injections on days -3, -2
and -1 prior to fusion using 100,[e t he i munogeni ¢ conj ugat e product
of exanple 7.2 in 200 [err], }" by i.p. (50 %9 and i.v. (50 % '
injection on day -3, and i.p. (100 9 on days -2 and -1. 50 b) Hybridona
generation 2.5 x 10-7 or 5 X 104 | een cells from each nouse are fused
with ® x 10-7 nouse (Bal b/c) nygl orfa cells using PEG 4000 and distri buted
into 24 x 24 wells. 55 Cul tur e NHupernatants are screened in ELISA for

t he presence of anti bodi es recogni %En [Thr][err] - Cyclosporine coupled to
bovi ne serum al bum n (prepared anal ly to exanple 7.2) and/or
[(D)Lys[err] - Cyclosporine cQURLs i" oyvi ne serum al bum ne (prepared

anal o%ously to exanple 7.1) in pre erence to
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free bovine serum al bumi n as negative control. Selected |gG producing
hybri doma |lines are cloned to 22 EP 0 290 762 Bl guarantee
nonocl onality. Ability of nonocERORBO0 62 BHodi es produced by hybridoma |ines
obt ai ned, to distinguish/discrimnate between (a) Cyclosporine and (b)
orlne 17 porine 18 is tested in a conpetition format of

gtion of (Nsee = D "sﬂm JA et al., Immunology Letters, 9, 99

- 104, 1‘ 2.2 ycospvar 5 Yool er dar St n lugdls el 19 afgr%
buffe K&%hro vl uizegﬂs qQ) %g@ el%e% ixture at pH
|scr|m b.5% qneg%pg ﬁ,ﬂcg f Hfa;rnq, & gte reag)sa {nr?g'ylg?e pH

! % I i
ﬁﬁéﬁgmmm@ &,a&% W8hd resitling Phodutt ?J-QmﬁmJafo o8 %83 BSR4 b
pr oduc.ogN @R R (1615) Jnmhaﬁyna;la Hibhidd! R85 BOmdIRhYIE Blctiony) arbX:Bllests® Y 1578 and
(b) Cygdrmporines 17 and 18. For 6 the [err] ratio of Cyclosporine 17
conpér ed FraetidaY 28 -0 fife producBlf«}3 =X - 183.80( €at £98.in CACIEXAMPLE 10: Production
of regular polyclonal antisera reactive with Cyclosporine [Process step
Xi)] Sht® Preparetion s ¥iodinaidd Dyriviativa df (D)o -iCytlesparimecul ar i nj ections 1Ox at
I nterval s ofapprox. 14 days. The i1njections conprise a |yophylisate of the
i nmunogeritie cpmprued is peapajed geefogoysiydd thet medtiode descritied b8 BoltqnRanddiunter][Bioghangdl S
(0. 25 ni33. 82919731 by ttactiinert ahe p(-OHG phenylproplaey! fesidug torthe Nee oiemiofthe resisiye Bkt
tritiathe§-egsition shléMlysE —iCyciasparive prrpeEred i W?%ﬂthwamﬂ'%‘ Tpe S daehiscaréett i ser a
r ecovelp &he PhpRy! w&ﬂmetpawwtmwww@ae di scrim nation between Cycl osporine
and its netabolite Cyclosporine 17 as conpared with polyclonal antisera
obt &i ned usi ng [Thr[err] - Cyclosporine - 1gG conjugates known in the art,
e. gz" as enployed in current Cyclosporine R A assé b'kl ts. Thus for antisera
20 obtained in accordance with the present exarrpé , Cross -reactivity with
Cycl osporine 17 is of the C f ca._ 18 % as conpaned with ca. 42.0 % for
known pol ycl onal anti sHY @ NI"EEZ)BICOMSV @f) | abel ed derivatives
of gyclosporins as defined=4g#der ‘5.1 above: [Progess step i X)] 25 11.1:
Preparation of [N - - TRI T4 IiD)Lys[err] - Cycl ﬁ_porlne [(D)Lys[err] -
Cycl osporine (15 ng) produced tn accordance with exanple 1 are dissolved in
met hyl ene chloride (2 m). Rhodam ne isothiocyanate (TRITC) (5.3 ng) is
added an@uifiostion BastfbdtabyHPUCLOnE 4d 450 \68iani 6f RFI8 wittaa Ghea gradientaridasing 70 030 S.
The s n¥%arryirapedoyo.2 edirithotoacstie ekidsio 5% acetic acid/al2 tuadftubrpacetic aivedsdiguidipiasel on
Sephadex LH20 (20 g) with nethylene chloride and 0.5 % net hanol. Fractions
are coflams ed in 10 mM portions. The title conpound is recovered as an oil
fromfractions 5 to 7 and 10 to 14: UV absorption: 300 nnl fl uorescence
eni ssi bn:A ¢yglospalin haying ap esamineacid resifue t@aring jar aotivaled caepling graunstwhigh isipepabless CH
40 Perr] ofy girec) relag}op with faérfef rno?gule to provige g%valpety lipked conjugate with said carrier

molecule, without requurement for use of a coupling reagent to enable, effect or promote coupling or
reaction with said carrier molecule.

2. A cyclosporin according to claim 1 wherein the « -~amino acid residue bearing an activated coupling
40 group is present at any one of position 2 through 11 inclusive.

3. A cyclosporin according to claim 2 wherein the a ~amino acid residue bearing an activated coupling
group comprises an acylamino ~, acyloxy — or alkoxy ~ substituted a —amino acid residue in which the
activated coupling group is present on the acylamino, acyloxy or alkoxy substituent.

45 . .

4. A cyclosporin according to any one of claims 1 to 3 wherein the activated coupling group is an

activated ester, activated dithio or epoxy group.

5. A cyclosporin according to claim 3 wherein the « ~amino acid residue bearing an activated coupling
50 group comprises: an acylamino substituted « —amino acid residue wherein the acylamino substituent is
substituted in the acyl moiety thereof by an activated carboxy or activated dithio group; an acyloxy
substituted « —amino acid residue wherein the acyloxy substituent is substituted in the acyl moiety
thereof by an activated carboxy group; or an alkoxy substituted « —amino acid residue whersin the
alkoxy substituent is substituted by an epoxy group.
55
6. A cyclosporin according to any one of claims 1 to 5 wherein the a —amino acid residue bearing an
activated coupling group is an (O —acyl) - threonyl residue at the 2 - position.
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11:2: Preparation of [N -[err] - Dansyl - (D)Lys[err]—= by(,luapunllc

[(D)Lys][err] -Cyclosporine (232 ng) produced in accor

is dissolved in chloroform (15 mEP.O290¥%R BYi | sopr opyl a mm ﬁ
dansyl chl ori de (99 5 mg) are added and the reaction

for ho;IJr 5. Th pt ed directly on Sephadex LH20 (100

g) with FELRY ahol . Fractions are collected in

s mg@& s oce bl
dﬂﬂa

met hyI enig )lv;;,h

por t\-o nschloh&b and o'ireﬁﬁi‘ethribF Fratoftéary bSlbledil i € mP err - err ¢ =
1.08 in CHeld &ilbcdted fiadtions ard!eRdpdfatli ahdind feshifir r&ﬂbtnatadonwgkawadl déﬁg e.i.ca gel

[ (D) Lys] fpes < 020 @t | (FUBIRF With Srethiylohecicitd 93 FhefR&rdN FraBkbné Bral cogpeied liy 18 @i t he
met hods gbaag.i bed by Bolton and Hunter (Biochem J. 15 133, 529 (1973)] by
at t achgrent Frattiofis 78 —44 Gleid-pufelproadt{Ia)go+ origs.8 T, es+ dogintabiClshe N -[err] - atom of
the residue at the 8- position of [(D)Lys[err] - Cyclosporine prepared in
accor dantis: Riepdration eirfflogindted Déigativeoti(D)Lysfoelyclospodar ri ed in t he phenyl ring of
the p - OH - phenyl propionyl residue 20 25 [err]

Puri fi cati &itle cempsfifideis Pesdarerd, anafogasly fp the methods(Hegasibechipy BritorRantigHupet [Biaghem. dear
gr adi ént 138n%POEA78)) by ettachrgmt Gitr P4 OH = phepvipreninal!) residue dg the iN-eq @Mt dheiresidyeiatl i n
5 % acet e 8zpesiiemoi1(D)kysF - Eydlpspasiae ererared i pegorgance w&m@mp'ﬁ dsthe 'T) lahekis carriedy
cycl ospo‘P“l?ph%Wl iing obthe B~ OHnrPhpsYlRrepienyt radidusue bearing "an activated coupling
group” which is capable 35 of direct reaction with a carrier nolecule
to Rrovide a covalently |inked conj ugate with said carrier nolecule,

wi t hott requirenent for use of a coupling reagent o enable, effect or
pronote coupling or reaction with said carrier erI!ecuI e. 2. A cyclosporin

according to claim1l Wnereie gﬁﬁzigﬁrbgn@c{;ﬂz e idkbe;nbtzaa[ ihng aR zﬁtivat ed
"/ = roug

coupling 40 = group ishd

i nclugd ve. 3. A cycl osporinvapLording to claim?2 erein the a -amno acid
resi due bearing an activat eﬂ : épl ing group conprigses an acyl amino -,

acyl oxy - or al koxy - subst %ut d a - amno acid residue in which the
activated coupling group is present on the acyl am no, acyl oxy or al koxy
subst i t uenPurifiédtiontis eflectedly HHPRO loh @ 48 2500¢ollimAGf RP185# alifear Gradiérit andiBing 10 G- 5

wher et % me- peoparioln2 wdrifiiordgtslicagiddn B epacktit agid/02¢4 rifldraacktie atie4s ligaid phasat ed
dithio or epoxy group. 5. A cyclosporin according to claim 3 wherein the
[err] -a@alms acid residue bearing an activated coupling so group
conprises: an acylam no substituted a - am no acid residue wherein the

acyl anmi nb duydesperinehaying &n asTaRUNO; acidiresisiup hearing:"an @gtivatad éaupling gleup"ewichtis capable

acti vét ed ehfimskipagion with g\cariaiimelpquiei t9 Rvida s coxalently F'@gff‘"!!‘!%*stwﬂblf@@(faﬁ!ef

-am no aci @olegds. difhoul reayiemant;ferause of 2 soupling reagentity, aneble; effect s Sromote: couPling, of he
acyI noi et faftl?él"‘e'wa'do‘jf"ﬁhm%fﬁ‘i"l"’vat ed car boxy gr oup; or an al koxy substituted

an epox?n gf'd gs"d' re%O "%A?c sg“?l;l]zt he OX ‘g?"%'ﬂéﬁu%%“%ﬁ?‘ %THJ%%E’“%‘"I%S l5)y
i

wher efn thgrou ms?l"oate?(':wa re Ema'fpl ng"%'m activated coupl [ ng group is an

(0~ agw s.fanyécora bg% | tsf t?,e' Io;y m@ bdie? E»mdga X .J o w'ifé%"m C

Cycl ospor i aawité Mﬁ s.lan s preSoht brR® RylsMRo, eByidey Bk ¢! N accordance
with gxanple 1 is dissolved in chloroform (15" m ). Ethyl d| i sopr opyl am ne
(7.3 nmg)a.andeydRépenn a6doldpit6lanyg 9fb &f Elihs 3 aadsimh e Chctiva®d IcBapling GougTisXdnlr € 5
IS stirred aétvitedesitn uktivated Bihiolok OUME froigs Chr omat ogr aphed directly on Sephadex
LH20 (100 g) with nethylene chloride and 0.5 % net hanol. Fractions are
col | ect el iArcydlBsporfin gwoorting tosclaim 3 whersin the « —amino acid residue bearing an activated coupling
50 group comprises: an acylamino substituted « —amino acid residue wherein the acylamino substituent is
substituted in the acyl moiety thereof by an activated carboxy or activated dithio group; an acyloxy
substituted « - amino acid residue wherein the acyloxy substituent is substituted in the acyl moiety
thereof by an activated carboxy group; or an alkoxy substituted « —amino acid residue wherein the
alkoxy substituent is substituted by an epoxy group.

55 .
6. A cyclosporin according to any one of claims 1 to 5 wherein the a —amino acid residue bearing an
activated coupling group is an (O - acyl) —threonyl residue at the 2 - position.
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The col |l ected fractions are evaporated and the resulting pr m
re-chromat’ographed using silica %gl 50.06 - 0.20 mm (100 gg llmlurmuullla”\m, :
chloride and 5 % nethanol . Fract EB:2%782&)| | ected in 15 m porfiohs." 16 *
Fractions 28-44 yield pure product: [err] = 1.08 in CHCl[err]. 11.3:

Prepar at o Qfiel kK Lech il NaLeH PRRLYALE Gyl (BM NS G dmiia Q6] GERQEINE
Title conp ﬁﬁgbpgrmggﬁ%z'rig[ﬁ%cg@gggﬂ? {e‘%og) taﬁ’é')[ rr%'%tﬁogls qeCrised ?y @%I ton
and Hunter Bi ochem  J. ) 8 )] by attachnment of a p - OH -
pheny! prgpi Elbsp&ﬁ?édéblﬁ“m & 4G MNvricle! thé o= afind i@ teshiEbdafiyy ShisiRted D&k
posi tigon Ofgroup Ie)pkeksnt artnd .c,lg_)s_pord,@eﬁgyitgp_ar ed in accordance with exanple 1.
The~[err] I'abel 'is carried in the phenyl ring of the p - OH - o .
pheny! prpiAosiibspbfits addbt@ing i3 cishh d WHefeln the « ~amino acid residue bearingNirt actiafel fcbépiig ON
i's ef f ect egrdby isHRbkr~@iind adlk redittd if thb 8 Posiion. RP18 Wi th a |inear gradient and
using 10 - 30 30 %n - propanol /0.2 %trifluoroacetic acid in 5 % acetic
aci d/ & 210%At eyclbépadrr m&&thg ® clainm® winrein qauiudarphaaqd rs@idm Imrir?g anoacm;atehmemn_g' n
having an [geup Js @nacplemiac substitated (e~ dpémr aciigresidue i@ ebichy thb @clivatedi pdupling gpup U

whi ch i s cameadnt en B8 acylamingfsubglitventt reaction with a carrier nolecule to
provide a covalently |inked conj u%at e wth said carrier nolecule, wthout
requi r entin qvelpspadneacserdiag &otkim 1A grherein deenactivalpdoqurlingagrowst is @6 activptehpashay e
coupl fing orctvilegditiggragp+ h sai d carrier nmolecule. 2. A cyclosporin according
to claiml1 wherein the a -amno acid residue bearing an activated coupling
40 gto GVF'gspgr"ég@ﬂmgafP clam 1097d 1 Sherpia dePls 7 22np Afd(pgAuer thederppeiop bas 3. A
cycl ospori AXRHR di ng to claim2 wherein the a -am no acid resi due bearing
aUc;J vated coupling group conprises a Hac;*l amno -, acyloxy - or alkoxy -
substituted a - amno acid residue in I'ch”the activated coupling group is
present on the acylam no, acyloxy or al foxy substituent. 45 4. A

cycl osporin according to any one of cl qtg?vl to 3 wherein the activated
coupling group is an activated ester, agtTVated dithio or epoxy group. 5 A
cycl ogporin according to claim3 whereif the a -am no acid resi due bearing
an activated coupling so group RRRPCHSLE0 an acyl am no substituted a
-am no acid residue wherein the acyl am E@ substituent is substituted in the
acyl noiety thereof by an activated car !<y or activated dithio group; an
acyl oxy substituted a - am no acid residue wherein the acyl oxy substituent

i s susti t whereln Kifs anfaeyl groyp substiteed bytanactivatbd topplivg gmog.i vat ed car boxy group; or
an al koxy substituted a -am no acid residue wherein the al koxy substituent
i's subst 13 Atcgelosherinancoding;ty clgmdd wherig Xds a growpya Feyylor i n accor ding to any one
of claimse 1 to 5 wherein the a -amno acid residue bearing an activated
coupl ;zng g¥o&Pz TSHrfQO acyl) - threonyl residue at the 2- position. 24
"EP 0, 290 762 Bl1_ . . o ) C L M S7. A

cycl ospor i HeLRiR ¥ isAn agtivelsd earbexy praactiysted ditie groHR- (0- acyl) noiety has the

formula Z£0O,- - [err] - [err] - - rein Zis a carboxy activating
group. 85‘ Ac %M@%ﬁﬂ%gé‘&@ﬂﬂ%%&mﬁa & m]ﬁ‘?‘i'"aher ein the a -anino acid
resi dye bearing an activated coupling 5 group is present at the 5 -, 6
-, 7 - or 8 - position. 9. A cygl rjin. accor di to claim8 wherein the a
-ami no acid residue bearing agxg'c@iq\plg'tdelazoupl i r@g@r oup is a (Dferr] -
am no acid residue in the 8- O 10. A cyclosporin according to
claim9 wherein the a-am no acid residue bearing an activated coupling
groupssi S amwhiel am no substituted (D)a -ami no acid residue in which the
activated coapl i gg-geEmtp, i S present on the acyl am no substituent. 11. A
cycl ospori n Byt cofstt (0g abyl) -aihed Imwhith weatye mdietylvears & aciaated@owpliatogroupg group i s
an acti vat edC car isox§ar oMelLeu~Val—Meleu~Ala~,
. D is -(D)Ala-, and
50 E is ~MeLeu —-MeLeu-MeVal-;

A2-82.C-Dy2- | (LIb)
[ "

55

in which .
A? is =MeBmt- and B? is ~aAbu~ or =Nva-, or
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15 ~ *activated dithio group. 12. A cycl osporin accordi

11 wherein the (D)[err] -amno acid residue in the 8- positj
f(?r mul a 20 . EP.029076251 NHluﬁm Em ﬁ“l"\"ﬂ

‘CH- CO- (0) 30 whereln X is an acyl group substitu
activated cqupling ?rgg E DS *n according toiclaim12 wherernX
Is a grogpd f I’gr a‘%f “\l/ﬁéiove §; S an activated carboxy or I
activate It 'or I a
ot vat ed dpdS ko E SO Tl 3565000 e 3T By .
-(Q-- acyl) - Thr - In |c e acyl noi ety bears an activated coupling
growp, C I s -Sar-MelLeu- Val - MeLeu- Al a-, is -(D Al a-, and 50 E

is - MeLeu - MeLeu - MeVal -; [err] [ |s - MeBnt- and
[err] is [err]Abu- or - Nva-, é§55b3E%’VBg %0 762 (Bick M s A2

Is - dihydro - MeBnt - and B2 |s Mol have the nmeani ngs gi ven
abovae and [err] I's an acyl am no substitut ed (D)a -am no acid residue
i n which tifhehieccyl noiety bears an activated coupling group; [err] 10 in

whi ch A, CA\D, Bt and Eanchake the maaning$ Bieenrabevej ands gi.ven above, and Bb3

is -(OalkyB*Thr- in viai-of-tkg)-dhiylin whichethe ddehnoistyrbearst dnvartietbd couglihg ng
group; -and 15 [err] 20 growpydmdch [err] C and E have the neani ngs given

abovéé and Db3 is an acyl am no substituted (D)a- am no acid
residue in which the acyl nnlet ears an actlvated coupling group. 25 15.
A cycl osporin according to cl{aﬁ n, in(El@nmula t1a, T1b, Ilc or
lid: a) Bb' is -(O acyl) hr |n V\/mc the acyl noiety has the formul a
ZO\;/ZOCO - [err]- CO
in which
A2, B2, Cand E  have the meanings given above, and
D3 is an acylamino substituted (D)a—amino acid residue in which the acyl moiety

bears an activated coupling group.
25
15. A cyclosporin according to claim 14 wherein, in formula lia, llb, lic or lid:
a) By' is —(O-acyl)-Thr— in which the acyl moiety has the formula Z0-CO~(CHz): =CO- in
which Z is a carboxy activating group; or
b) D2 is =(N-e—acyl)~(D)Lys~ in which the acyl moiety has the formula Z0-CO-(CHz)2 -
30 CO - in which Z has the meaning given above; or :
c) Dp? is =[N =¢= (3 - (2 - pyridyl)dithio - propion - 1 = yl)] - (D) - Lys -.

16. A cyclosporin according to claim 15 which is: [{N-e-succinimidooxysuccinyl)~(D)LysE -
Cyclosporine.

17. A cyclosporin aocordihg to claim 15 which is: [(O - succinimidooxysuccinyl) = Thr — Cyclosporine.

'\_/ 18. A cyclosporin according to claim 15 which is: [(N-(3— (2 pyridyl)dithio)propion =1 - yl) = (D)LysP -
Cyclosporine.

19. A cyclosporin having an amino substituted (D)ax—amino acid residue at the 8-~position, the amino
substituent being in free or protected form.

20. A cyclosporin having an acylamino substituted (D)a —amino acid residue in the 8 - position wherein the
45 acylamino substituent is substituted in the acyl moiety thereof by a free carboxy group.

21. A cyclosporin according to claim 19 or 20 whersin the (D)x —amino acid residue in the 8 - position has
the formula illustrated in claim 12, wherein X is hydrogen, an amino protecting group or an acyl group
substituted by a carboxy group.

80
22. A cyclosporin according to claim 19 which is [(D)LysF - Cyclosporine.
28. A cyclosporin according to claim 19 which is [(N —e - BOC) - (D)LysP ~ Cyclosporine.

65 24. A cyclosporin according to claim 22 which is [(N ~e = hydroxysuccinyl) — (D)LysP — Cyclosporine.
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which Z is a carboxy activating group; “or b)'[err] -
(D Lys - in which the acyl npiety has the formula ZO CO“I('MII mﬁm |!
CO - in which Z has the meani ng gER@298@62B1 or c) Db3 is

-'(2 - pyrldyl)dlthlo - propion -1 - yl)] - (D) - Lys - 16. A cyclosporin

accordin m 15 which is: [(N
[err]suc%ﬁ%ﬁ%’h Succi nyI) (D)Lys[err] Cycl ospori ne. 35 17. A

cycl osporl n &gog&r"gl&gr&‘ ,g{l alkivio nJr(K% >9{ UG Gl
- Thr - B0 S & Anfhkioll sl “&‘Lg‘?’ e kgl il koo, | (N
( 3 ( 8- ywﬁ 3%!! IQ\Q d88ein upp 3: en%lﬁg :fs die @[ﬁ) P GHaF h&ﬁhon

19.%A cycl Ok Qlebd kg,rbr,ﬁgghm bgw [err]-amno aC| d residue
at the 8-position, the am no substltuent be| ng |n free or protected form

20. A cyal oBpfshdin hachi AHBpradh B WHRdEr B0 ARHaSduteteet Al oihdd)aRtivieriaTkuppluRgsbrdpgeami due
in the 8- pﬁﬁdrhbmsmeﬁ 2 bie eintBlieflich 11 vorkmitam no substituent is substituted
I n thepacyl noiety thereof by a free carboxy group. 21. A cyclosporin

accor di ng. t Oycidsparimnach Anspridh 2)Mverinadena t AmingsBYrarestaainie raktiviade Huppisgsgupps tréigt, die

8- posi ti on bisen Adgleminot Nddylaxy+ lodes tAlkastyegubstituietteni am Abfinosivnerest pnthdl, insvelthien digen,
an am no pr adiderte Kugplgngsgiypre in dem Aggigringst Agploxytrbxsier Alkexysdbstitpersencarkbomty gr oup.
50 22. A cyclosporin according to claim19 which is [(D)Lys[err] -

Cycl ostsord nyclosgprin machy einens deyr Ansrighec b bigi 3 gorinodie |altiviertel urpfvingsgrupee pin aktiviedery | -
BOC) - (D) L5gresine|aktiviedy Bithicspeder Feoxyageppe 1. A cycl osporin according to claim
22 which is %@[err hydroxysucm nyI) D L s - Q/cl o&mg'rl ne. 26 = EP

0 290 763 BEYYOSRUA NAHAJFHYH 3 Yorin 'en°? '°’ °K" 9@?&8&@&&9\? m t

aktivierter® ] s"t' em
é“ ‘f‘ d’P'E"b‘i!P{ H":A“éltﬁ‘l

Tr ~gerHol ek¥Pv9IH é‘?h ot n m" &s

\?\A rd, d;’;ag "P é‘E b 63 I:E ‘gﬁe" A ox’f si:'l'l e'%u('aem rag'geém) 'b?lh |9,

bewi rkt ode S% %@ o%u?%mﬁgacﬁ Anspruch 1, worin der a -

Am Nnosjsurger éfcﬁos&}nh n‘ié Een"?“ﬁtar‘ XhsbrubrioM 161408 wiRe g &'pﬂrﬁmé’s@urﬁn‘egeﬁerdéﬂ{e aktivierte

Posi tionen ¥, luﬁgsﬁﬂuﬁb% i & d.c viLth pég,;yhggrmde,igg,tﬁnzgyc osporin nach
Anspruch 2, worin der a - Am nosaurerest eine aktivierte Kuppl ungsgruppe

tragt, dize ejdvepbrifachRbpAikh 6, waih MbIUOY- Acyliil Gle FOIMeP XY - €0'S BRSL CHHOR Qufweist, -
A NOSguUr er Kérin ZdiveGaltoxy - aRtivibdnadi@lipsbli®. akt i vi erte Kuppl ungsgruppe in dem
Acyl ardono -, Acyl oxy - oder Al koxysubstituenten vorkommt. 15 4.

Cycl ospors nCycibsporie inachnArgpriach/AZ) SHokils lder d - AhisosByreres rmiialdivierten Kipplungsgtuppe an der
Kuppl ungsgr Bgsjien £i6n7 adet 8 vormimér Ester, eine aktivierte Dithio - oder
Epoxygruppe ist. 5. Cyclosporin nach Anspruch 3, worin der a

- Ani onos @ur €yclesporie nach Aniarich iBewaria dmmrpﬁrmmg@gmﬁpp@ aktivieder Kuphiungegruphe i (Dlet nen
Acyl arno -AmipnesrprestiincPasitiop &ist.  Ani nosaurerest, worin der

Acyl am nosubst ituent im Acylteil 20 hi ervon durch eine aktivierte

Car boxy 0-oBecjospogin j nehe Apsprich 18 ogR &~ §G‘5‘3’E§i"{°[??'ef“t‘ gklivierters Kypplyngeg PPB( in_
subst i t ui er’t‘%{ mino = substityieyter (Ra.7 Acigo °35 Pt f5t. oparin dig. sitivierte KypRlynesqrupe im ITt ei |
hi ervop dur'?,"ﬁ 'tﬂeé‘t"HIY? B te Carboxygruppe substituiert ist, oder einen
Al koxy - Su e DO Gy Lek r | bstl ent
durch ei nz %'%%@p%s m.‘"é"r aﬁ?"%'%zgu p\a@"ésﬂvgq o%@oér%ﬁvr'lenﬁa né’%#der
Ansprlche 1 ren der a - Am nosaurerest, der eine aktivierte

Kuppl ungsgr G%B@pcﬁ'lﬁ Adth: An@ﬂrﬁbhﬁ@ oder' ¥4 Warin™ deF ) WJ\Jsﬁ%res@rh & Podiidn 'Stdlé)IEbm?nel' St.
7. Cyckospogimpishach Anspruch 6, worin de O Acyllteil die Fornel CO
- Cl-h - CH2 - CO- aufweist, worin Z S|ne Car boxy - aktivierende Gruppe

ist. 30 NH - X
® (CHz)4
| - NH-CH-CO -
&5 (0)

worin X flr eine durch eine aktivierte Kupplunggruppe substituierte Acyigruppe steht.
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& Cyctosporin nach Anspruch 2, worin der a - Aminosaurerest mt
aktivierter Kupplungsgruppe an der Position 5, 6, 7 oder ﬁj

Cycl osporin nach ‘Anspruch 8, worBPrD 280762 BIAni nosgur er est uﬂmﬂmu HIJ””II,
Kuppl ungsgruppe ein (Da - 35 Anmi nosaurerest in Position 8% st *
Cycl osp A spru n r a .- Am nosaurerest mt akt|V| erter
Kuppl ung%g ﬂ% e e'}aﬁ'&'s %m&hvém-" setmdcie"l'ﬂpﬁfj%rlng?ep(D)a - Ani nosaurerest ist,
worin di e yalgy, ybﬁ{_t@OKuppl ungsgruppe im Acylam - nosubstituenten vorkomt.
40 11. Cyclosporin nach Anspruch 10, worin die aktivierte Kupplungsgruppe
ei nﬁ;akt' Ve, Qfohr?Y@?Blhé’é'ﬁﬁwertquﬁ:roxﬁ-k&de\’% glérﬁ %ﬂéﬂﬁ@géﬂﬂpe ist. 12. Cyclosporin

nact” Anspruch 10 oder 11, worin rerest in der Position 8
die FOY‘WE'(Cyags)pzrml na&Hﬂﬁﬁh&is tNHFOrmé IEQIb lic oder Iid

(0) worin X far eine durch eine akt| VI erte Kuppl unggruppe substituierte

Acyl gr uppe steht. 27 EP dosyloz-ol- (I1a) AR

|| | * c L Mi 3. Cycl osgorin nach A@ruch 12, worin X eine Guppe der
Formel Y- CH2 - CH2 - CO isf, wortn Y 1 eine aktivierte Carboxy - oder
aktivierte D thiogruppe steht. 14. Cyclosporin nach Anspruch 5 der Fornel
Ila, |lb, woiinc oder lid 10 . rAl-ol -G 01-E-1
( 1t15) worfn 18ir ~MeBmt-ateht, far - MeBmt - steht, Bb' far - (O - Acyl) -
Thr - steht Bb morﬂirrr(eeﬁcv&cwt-eﬁt?htévonredqamltw eine aktivigrie (KpRiugRgruppR RISt wei st C

flr - Sar - 'sa'(/'a'\"e'-euﬁ)éﬂ_éﬁe'-e“ANa' stat eht, D far - (D) Al a- steht,
und E % @/e la= gtabt. upd _ Meval - steht, 20 A2-t2-C ob2j En

Wb), 25 worin oLeu~Mglgy - MR)@B'nfteh'stehtund B2f I r -aAbu- oder -Nva-steht,
oder A2 fU - Dihydro - MeBnt - steht und B2 far - Val - steht, C
und E di e oben angegebenen haben, Db2
flr einen Acylam no - subst %ggﬁanb(glé - Am(rllgg urerest steht, worin der
Acylteil eine aktivierte Ku auf wei st, 3S
r ~~~g~~~~Al - Bb 3-C-ol E] (1T 35 '
(1) worinwédin, C, D und E die oben angegebenen Bedeutungen haben, und 40
Bb3 A  fF ~Mebimt = stdft od B2 fur Imu-oaarama-mmaeper Akylteil eine
aktivi erte Auppl un@s SIS - MBS Sidht und i — VA2 stbe) ' ( 1d)

Cund E die oben angegebenen Bedeutungen haben, und

30 Dy? flr sinen Acylamino - substituierten (D)« ~ Aminos#urerest steht, worin der Acyltell eine
aktivierte Kupplungsgruppe aufweist, .

Al.gy3.c-pl. (1Ic)
C ]

35
A, C,D'und E  die oben angegebenen Bedeutungen haben, und
40 Bg® fur —(O - Alkyl)-Thr— steht, worin der Alkylteil eine aktivierte Kupplungsgruppe
aufweist, und
A2-82-C-0,,3- (11d)
45 r )
worin .
A%, B%4, Cund E die oben angsgebenen Bedeutungen haben, und
50 Dp? flir einen Acylamino-substituierten (D)a~Aminosiurerest steht, worin der
Acylteil eine aktivier
Dp? fir einen Acylamino-substituierten (D) —Aminosdurerest steht, worin der

Acylteil eine aktivierte Kupplungsgruppe aufweist.
§5 15. Cyclosporin nach Anspruch 14, worin in der Formel lla, lIb, lic oder lid

a) By' fr —(~O-Acyl)-Thr—- steht, worin der Acylteil die Formel ZO-CO~ (CHz)z CO-
aufweist, worin Z eine Carboxy - aktivierende Gruppe ist, oder
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worim A2, B2, Cund E die oben angegebenen BedeutungeﬂmﬂﬂmuIlllgﬂlﬁﬂlll3 '
Db 3 far einen Acylanming - substrtur erten ( st
steht, worin der Acylteil eine akPi 7 - far® éindn ®

Acyl am no-substituierten (D)a Ami nosaur er est steht, worin der Acylteil eine

aktivierte aSEY-YRRE N is CRo A uep-14,
worin in der%5 swmjm iénao I) l(g) lgen%pte o %ﬁbloﬁ?%rh‘g' 29 go F‘E?.Qi;fhreB

steht, wori nc dLid - sy, iditio - E;;Lyscg}ehtaufwel st, worin Z
ei ne Car boxy - akct I vi er ende G uppe i st od Frrrred 1111111111

|'1,F 1131 146] E}ddshorinRaéh I@\g&uc?rﬁlg daBéin [(N-¢- Succrmmldooxysuccmyl) (D)LysP ~lcyclodibrin ise. * D)
Do®~far -(N -- Acyl) (D)Lys - steht, worin der Acylteil die Fornmel ZO -

CO - (CHEZ) Zycléshdrinadéh¥aisgriich 180dak Bin Z(odlsecoﬁm«boa}eg@gﬁbonqz Hpdnsgonmigt. hat , oder
c) Db3 fOr - [N- f - (3 - (2- Pyridyl)dithio - propion -1 - yl)) - (D)Lys
- st eht . 18s CyddsporByratioamsputina) dashein(s pEt (- Pyiidyl)dithiv)pedpiop ¢ N~ yl) ~(D)LysF - Cyclo -
Succi mi m demdysticci nyl) - (D)Lys? - Cyclosporin ist. 17. Cycl osporin nach
Anspruch 15, das sin [ (O Succini m dooxysuccinyl) - Thr]2 - Cycl osporin

i st. 18.19C@y¢lesperinr das ainge Amingsgubstivierte (D)d g Aminpsiiufelepl an(Ppsitignp8 aufweist, worin der

Pydi dyl ) di AAminesysetsgnidmireier odergpgchltztgrifiprmy wyisgt: Cycl o - 10 sporin ist. 19.
Cycl osporin, das oenen Am no - substituierten (D)a - Am nosiurerest an

Posi t 1%0re%8 C&?Hsﬁgi"s flas gipan; Acylamino asybatiuisrsn t('i))f’uéﬁ‘tm? refeplainger Fosition B ayiwsisty /¢ of
Form vorI i &g dey éCV'aZ\'J‘°s"@,§‘l‘,"f°8%"B(ﬁ°Y'ﬁ" hignyen qQurcn &ife Keis Cathppgruere SWILRE (it er t en

'(A‘Cgll am nos sprulcjzrereSt IrI]ted rmeF:%Ew 3'{1008 f(fj@;fsrf:%hoﬁ?fj sémg G égyo%rqﬁ)ﬁe
D ok ﬁec éé Q%OSI% I on)ﬂ Set

(D) a- mnos ureres rein Anspruch 12 dargesteIIte

Forrrel 2 Bﬁélo%ﬁonn"r‘@éh‘ﬂsﬁfuéh% MERBETeF-Uybiospbhni&. AT noschut zgruppe oder sins
urc

ol ne Car boxygruppe su strturerte Acyl gruppe steht. 22.

O/CI 0SPOfsl BydicapdlinNAchiknSHin 48, aaéﬁﬁ L-(@d))‘ﬁf)Ly‘sP%?&ld%ﬁJ?ﬁﬁétn ist. 23 _
Cycl ogporin nach Anspruch 19, das (D)Lys? - Cyclosporin

i St. 25 234 Cydieporin e AnBprith @D, da8 RR - LcydhRysusbigh) + Ohlysie- eycldgsbrinsy succi nyl ) -
(D)Lyse - Cyclosporin ist. Revendlcatlons 30 1. Une cyclosporine ayant un
reste d Revemiidationsaci de portant un "groups de coupl age activ6" capabl e de
réaction directo avec une nol dcul e support pour fournir un conjugud lid par
coval ®nck Yrecycloguritecayant| woeste d's uppioe t gcide adantun M'droupeide coLPlage 8Wivd™ccapable

d' uti | i sor dejréagtiopdirdcfe ayec mrml@gle sprpart ppus fouenirtuncsonjegué E€ parcpvalsncepavesiiaditeoi r

| e coupl ag&oléerld suppaitasans Gu'l aQ'TeQ?CQSa@’Ptdem#?e'l Wicrdactf do gopRiage . pogrermpetire, jpféectuer

cycl ospori ﬂ'ePTQ'@PLUPFP&°W@9%PMP@&?‘I°GHV°E'adt%m@équlﬁquﬂe le rests d'a - amno -
aci de portant un %rou e de cougl age active est pr~sent a |'une quel conque
des p¥si% i Yrrcyslosporne gejon ig fevendicatipf, |, dans aqyalls do f°ﬁ'@ dgaas'mrac'?eea?m MREPYRIN 2,
dans IaqueF??“Pégera@‘s‘iéés&f °"tééH'?erﬂ5‘°'°°“ 'fﬁ?f§ pfops.A? YU oups de coupl age

activd Ca?”Bne o ik ES s 1, mpo. - e%séﬁsat itud Qar un

asyl ani o, JLYH ac'%?&fa re§3? %T: i ﬁaﬁ‘é“’ et ol %%ac%
activg sat oL r:é l ac i Une
cycl ospori pga une ue con ue (?es reven catrons ans 1aquel | e
l e groupo de couplage activé est un groups ester active, un groups dithio
activd Qi U 8yciispinél ROSY IurdSquaiconds d6s/ FovaRiRtiohs'd $@! @shs! |aqusﬁven§tb®atde0n 3,
dans | aquetduplageact@Sstunrolipe estTattng, un GRUSHUINIO bétd1bu W hrélpoERtsy.de coupl age
activg conprend: un rests d'a - amno - acide substitu6 par un groupe

acyl ani o Usngyclogatial solos lareNpaditatiorsd) daraatusiaile) @ste Sitx ~amins - adideChoftant us grog@r ti e

acyl e par de cgplagesctied cdmprondawt tovte dodt+ achind i addeasbstiué; pation g@edesacgliamine dansi NO -
aci de substenuelild spistituant agplaminocesbasbdtibe purdia partié aayledar dnegrapb sarbdxy activé acgithioxy
activé; un reste d'« —amino —acide substitué par un groupe acyloxy dans lequel le substituant acyloxy
50 est substitué dans sa partie acyle par un groupe carboxy activé; ou un reste d'a-amino - acide
substitué par un groupe alcoxy dans lequel le substituant alcoxy est substitué par un groupe époxy.

6. Une cyclosporine selon I'une quelconque des revendications 1 & 5, dans laquelle le reste d'« ~amino -
acide portant un groupe de couplage activé est un reste (O —acyl) —thréonyle en position 2.

- 7. Une cyclosporine selon la revendication 8, dans laquelle le fragment (O —acyl) répond % la formule
Z0-CO-CH; - CH2 - CO - ol Z signifie un groupe activant le groupe carboxy.
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%0 - %t est substitud4 dans ea partie acyle par un gr Qu-gﬂﬁmi{ox ltaCHVA; ou

un rests d'a - amno - acide substitue par un groups | Te
substituant al coxy est substi t §B %droupe epoxy. 0 i ne |
sel on | ' une quel conque des revendications 1 a 5, dans laquellele’rests d

- ami nog, - yREbiRsARd Aith wavé%gie?z;é %@nsqs)&a@leagﬁeséw i bl o BR A glolpe 2CY1)
-thr~0nYH5co%Bla?HlﬂiJé'eglrbrgsent pdsitio’8 B, $¥E80Sporine selon l'a revendication 6,
dans | aquelle Te fragnent (O-acyl) r~pond a la fornule ZO- CO - CH2 - CH2
- CO -9,0Upe éychobdhined deln W rethn@itddsn 8 Gans\iadublie! 1§ regie QM amrd - B/ portdsl un grofgd 0 290
7625Bl  de couplage activé est un’rdstd del (D)ol hminb L acldblsidéleh pBsitidide cycl osporine selon |a
revendi cation 2, dans laquelle-le reste d'a - amno - acide portant un

gr oupetod One ouipbmgee sbidh ila/dvenditatipn 8; Vi laqaislis[1® RisleidW* amino6 acide bktar un Grougdne

cycl ospode neiplegs @tivél eat urcrage1de (Dl -+ adinoS acidasubstitué pacdn geoupe atyiemiind dans lequel

d' a- am ni-gapelde eruplegeractivé estgprésem sure substituackacylamipd. age acti v6 est un rests de
(D)®w - amno - acide situ4 en position 8. 10. Uns cyclosporine selon |la

r evendiic ¥n¢ eyslosporiptpgeion lrgvantiication &0, danstiaguelle le groupede couplegé eclivéest um arounen
groups dearkeyy ptivéyeu ycarqupe|dithipraciyd. r ests de (D)a - amino - aci de substitu6
par un groups acylam no dans |equel |e groups de coupl age active est

pr 6sent® Yog _cxcpsgoa%fq'qndamvery@ﬁoaﬁprw."-13%11@%@ teyte |d8 SBls-pmiso s #qidgren| g
revEndi cBeSBN8 Bpondpiafomule, el i e | e groups de coupl age acti VA est un groups
carboxy active ou un groups dithio activd. 12. Une cycl osporine selon |la
revendi cation 10 ou 11, dans |aquelleyte &este de (D)a-aam no-acide en 75
position 8 répond | la fornmule NH - "-720 (CH2')4 - NH- CH- CO- 25
(), dans laquelle X signifie un groupgacyl b substitue par un groups de
coupl age activ6. 3o 13. Une cycl OSpO(tﬁ@ selon la revendication 12, dans

| aquel e X signifle un groups de forml 4Y - CH2 - CH2 -Co -CoD Y signifie
un groups carboxy activ6é ou un groups|dithio active. 35 14. Une

cycl osporine solon |la revendi catiyh-5CHdecbosnule Ila, lib, lic oulid

[ 0Als- Bbl - G- 11 | (1 la) 40F(61$ns | aquel l e A signifie - MeBm
-, 45 1Bb' signifie -(O acyl) *"Thr - dans Isquel |e fragnent acyle
ports un groups de coupl age active, C signifie -+Sar - MeLeu - Val -
MeLeu - ddnalaguelld X signitis prgrdupe acyle(siséiué par un gilouge de couptagg adtikd.e - MelLeu - MelLeu
- Meval -; so A2-824-C-2-E ( I'l'b) 55 dans | aquelle A2

si gii f1BeUne qypipapprine selpn BPeverdigationi12.alans IiiBalle-X signifie uhigraupeale fisinela A2
signifiey-c|(_:l|2i thr%o- MeBmt - et B2 signifie - Val-, 30
- - 2- — '

ol Y signifie un groupe carboxy activé ou un groupe dithio activé.
35
14. Une cyclosporine selon la revendication 5, de formule lia, lib, lic ou lid

~ al-gyl-c-ol- (11a)
“ L
dans laquelle
A signifie —~MeBmt~—, ' :
45 By! signifie —(O-acyl)~Thr~ dans lequel le fragment acyle porte un groupe de couplage
activé,
C signifie —Sar —-MeLeu ~Val-Melou—-Ala—,
D! signifie - (D)Ala—, et
E signifie —MeLeu — MeLeu-MeVal-;
50 .
Az-aa-c-r)t,Z-L.1 (11Ib)
§6
dans laquelle
A2 signifie ~MeBmt - et B? signifie ~aABu=- ou ~Nva-, ou bien
A? signifie —dihydro~MeBmt- et B? signifie - Val~,
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-EP 0%290 762 Bl I'1 111111'1L1111111
ont les significations indiquees ci - dessus, et Db2 gllmmm i”;ﬂ]“ﬁ“ls
de (D)a -anino - acide subshtu@"p%?%?ﬁz@bupe acyl anmi no s lequel sl es
fragment acyle porte un groupe de coupl age active; 5 rAl-Bb 3 C. -1-E

I I C 10 cgtgan%m'gasuelﬂleﬁ Mdlquéesm_cggsuget ont |es significations

i ndi quees ¢ i% rL 5? —ammo acndesé thljé' ar n(g%lﬁg 5&9} n-mjrans IQ@Qﬁe

| oquel e fr&gment, 3?&’1 o Plji d@ f‘é)up age actlvé

rA2_82-C o3*E ans aquel l e- A2, B2, C et E ont

| es significations indi qudes di -dessus, et DiP signifie un reste

dé—( D) a- am no- aci de substitu6 A2g, 3B QT QuUPS acyt/la{p)no dans | equel le

fragnent acyle porte un grou ebcoupl agg acti 25 15 Une cycl ospori ne

selon | a revendi cati on 14, dg-!s—r-uqvef-bdans la formule Ila, Ilb, Ilc ou

lid: a) Bbl signifie - (O- acyl) - Thr - dans loquel le fragnent acyle

r Spondl a |dandlaquaiel e ZO - CO - (CH2)2 - CO - dans laquelle Z signifie un

groups acti wagt D1 & Egr aunyles significaians, indiquéds)ci-Diedsusiegni fle - (N -E - acyl) -

(D) Lys - daBs® | equel |signifie agfrealkyllardhi e dangploqud! la fragménd ratimlp cpoftOun g@Epe d§ CH2) 2
CO - dans | aquel | e Zowpldga agiivdyiet f i cati on i ndi quee ci - dessus ou 30

C) Db3 signifie - [N, - (3 - (2 - pyridyl)d thiopropion -1 - yl)] - (D) -

Lys 75 16. Une cycl osporine se nzlqa_l rey, ndi cat ggﬂj 15, qui est la [(N- -

succi ni m do - oxysuccinyl) Gﬁ) 9 fj Cycl p3ri ne. 35 17. Une

cycl osporine solon |la revend I est la [(O succinimdo -

oxysuccinyl) - Thr]2 - Cyclos - porine. 18. Uno cyclosporine solon |a

I’\Qﬁndl cat Kelyl 15l qui est la [(N -(3- (2 pyridyl)dithio)propion -1 - yl) -
(D) - LyspJ ?(J&%po ntn'ggs‘ Qu:g('gnm &%9“ ne ayant en position 8 un

te d Dh& -’ am no t uant
;ﬁfng 6te agt gEous forng s'ﬂ;% faggumg ngéc %ﬁi%ga &garwlﬁf %ﬁa@%ﬁﬁ%ﬁ%n“
) e subst

p05|t|on 8 un resto de a - amno - aci |tu6 par un groupe 45

acyl g1 98 (A8 ycidsSdiiHe SeldnTa RVEAGIEAbA P4 Hand failiehEidas 18 Rmutd RSHY, id\sh IRMT  SON
fragment acyj s, rbmh.f.m(cr-e&memar R% YoqLdl 16 agmbAt acyl8spne b OB Rewhiie Zos@oon | a
revendi cat i @H,h9 COW+ dis gtz bighiiéainlghoubLaciRit 1€ glolPeadbityNér aci de en position
8 r6pond A bppfcigiwié S-(N &L +elj-eP)Ls + darisAuquBIdb Gragrent ackid @fand aSla Gstimbib 20 -

P' hydr ogbne CO4CH3 .G\00e- &dis laquell9E @ tcigniticatiordindiglée dipslessts 0 OU un groups acyl e
subste t u6 payDgfisigrdfieoti.- ¢ € Br-lixpyridyhdithioplopiorcy it y)31(D) + lye-sel on | a

revendi cation 19, qui est la [(D)Lys]8 - Cyclosporine. 23. Un. cycl osporine
sol on | 6. rUne eyaltispating salonli®revendication 15, lqui ot IaNI(N - ¢ = supddithido ~ gxgiucginy) —(D) ~ LysF -

Cycl ospor iGyelospgien 4. Une cycl osporine solon | a revendication 22, qui est |la

[ (N - h_)/drox - succinyl) - (D Lys? - Cyclo - sporine. 31
35 Une cyclosporine selonla revendication 15, qui est Ia [(O - succinimido - oxysuccinyl) - Thr2 - Cyclos -
porine. :

( 18. Une cyclosporine selon la revendication 15, qui est la [(N (3 = (2 - pyridyl)dithio)propion~ 1 - yl) - (D) -
/
LysE - Cyclosporine.

19. Une cyclosporine ayant en position 8 un reste de (D)a —amino—acide substitué par un groupe amino,
le substituant amino étant sous forme libre ou protégée.

20. Une cyclosporine ayant en position 8 un reste de (D)a—amino-acide substitué par un groupe
45 acylamino dans lequel le substituant acylamino est substitué sur son fragment acyle par un groupe
carboxy libre.
21. Une cyclosporine selon la revendication 19 ou 20, dans laquelle le reste (D)x—amino—acide en
position 8 répond 2 la formule illustrée & la revendication 12 ol X signifie hydrogéne, un groupe
50 protecteur du groupe amino ou un groupe acyle substitué par un groupe carboxy.
22. Une cyclospor’ine selon la revendication 19, qui est la [(D)LysE ~ Cyclosporine.
23. Une cyclosporine selon la revendicaﬁon 19, quiest la [(N -¢=BOC)~ (D)LysE - Cyclosporine.

24, Une cyclosporine selon la revendication 22, qui est la [(N - —hydroxy — succinyl) - (D)Lys]‘ Cyclo-
sporine.
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