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(The synbols "D' and "L" in the fornulae | to IV above and in the
acconpanying clains 35 indicate D and L optically active centres in
accordance with standard usage). 35 The required starting material for
t he above process; cyclosporin D, nmay be produced by cultivating a
cycl osporin D producing strain of the species TolLypocl adi um'i nfl,at uM Gans
i D nutrient nmedium and isolating cyclosporin D. The cul tivation process

Z be effected in conventional manner for anal ogous strains, 40 e.g. as

{: i bed in Exanple 1 hereinafter. _ 40
A'pref2erred cyclosporin D produci ng9s®33in is the freely available strain
NRRL 8044 of the species TolypocladiumirnifTatumGans, a culture of which is
avai l able from United States Departgrent of Agriculture (Northern Research
and Devel opnent Divi sion), Peorisﬂ,' /111.., USA. This strain was 'for.rreﬁ"y
descri bed as a-strain of the specices Trichoderma 45 pol ysporum - (Link ex
Pers.) _and is described in the |iferature, Grfly 1N U K. .Patent .45
Speci fPcati-on No. 1,491,509. Alt%rrZeivel y cyclosporin-D produci.n§ strains
obt ai ned by sel-ection or nutatiogp qf NRRL 8044, or treatnent of this strain
by ultraviol et light or X-rayss offTxgatnment of this strain with |aboratory
chem 81] s, may be used. 50_ clospol’i n D may be isolated in convent onal
manner, e.Qg. as described if Exqf' e 1, 50 from other natural pr&luct;‘-s
that may be produced in greater<mounts, e.g. the sonewhat nore polar ,
cycl ospor which’cofmpbeds kredwreirafierSefrred foras Hjhydiotyslosporie Dpalddsocyiosposispor i n B
(S o S ARt A DS YELaTRE SRRy Sh0SPOr 1 . The
conpound cyfT B c%'gibs e DAL o se}%oga _a-‘ta.ﬁgﬁ;;cpgmo%marig he sane
and 55 tdveve wh¢reialA of a @roup ad-famnth NG appl i cation . 8006316 (Serial No:

1591934) . 55 The hydrogen®y on¥process (a) may be effected in
convegbi onal manner, e.g. by cada ytic hydrogenation. Preferred sglvents
i ncl ude met hanol, ethanol, i soprepanol - or -ethyl acetate. The procéss is

preferably effected in a neutr@kc‘qeudi umat a tenperature of from20 to
[err] and at atnospheric-or-slightf\ elevated grvessure. A-preferred

catal ygt i's palladiumon 60. aghargpal. . . . : 25

60 The acid treatnent of proegsse{b\ may be effected in conventional
manner, -e.g. With trifluoroa eti-b aci@ or preferably nethanesul phonic acid
or p-toluenesul phonic aci g he fbTe ratio of ‘acid to cyclosporin Dis
prefemgbly from1l:1 to 4:® Preferred solvents include nethanol, 3

chl or of or whiclafwnpdinak artereidatted sfared tb espgidpained, ande from 20 to [err], nore
65 - pref ceo ﬁ&gﬁxyqlcpsgmm@__Wlxxj:h[-cgmpx]xs_es isomerising cyclosporin D by subjection to acid

65 3 ""(The symbols “D” and “L” in the formulae I to TV oveaﬂdiﬁi%é%dﬁlgéﬂ}ixgéﬁir&so' | owi ng

exanpl3es iaditaté BTRRT Blopti@lly Abieve | Bntets Gh AEBrdefddt wifly AAlflard ushge).dt | OS age by

vol une unl @Bsrequitedistarting matesialdar thépbongPprbcess, §closhosp By ey Grproducsttyr t i ng

mat eri al gultg?mg@%ppwlﬂy producing strain of the species Tolypocladium inflatem Sgmsinj t r es of a
. a mﬁt ient medium and isolatin g}glo&pofm D. :

nutrient s qhdlbligVaribiprostsd inbybddétected i Gnvetflorfl Mhnrdt #6F @fogods rafmf, SOdi UM

40 e.g. as described in Example 1 hereinafter. . ' : 40

A preferred cyclosporin D producing strain is the freely available strain NRRL 8044 of
the species Tolypocladium inflatum Gams, a culture of which is available from United
States Department of Agriculture (Northern Research and Develotgment Division), Peoria,
Ill., USA. This strain was formerly described. as a strain of the species Trichoderma

45  polysporum (Link ex Pers.) and is described in the literature, e.g. in U.K. Patent 45
Specification No. 1,491,509.

Alternatively cyclosporin D producing strains obtained by selection or mutation of
NRRL 8044, or treatment of this strain by ultraviolet light or X-rays, or treatment of this
strain with laboratory chemicals, may be used. :

50 Cyclosporin D may be isolated in conventional manner, e.g. as described in Example 1, 50
from odther natural products that may be produced in greater amounts, e.g. the somewhat
more polar cyclosporin A (also known as S 7481/F-1), the more polar cyclosporin B (also-
known as S 7481/F-2) and the yet moré polar cyclosporin C.

The compound cyclosporin D 1s production and compositions containing the same and

55 the subject of our co-pending application No. 8006316 (Serial No. 1591934). 55

The hydrogenation process ga) may be effected in conventional manner, e.g. by catalytic
hydrogenation. Preferred solvents include methanol, ethanol, isopropanol or ethyl acetate.

The process is preferably effected in a neutral medium at a temperature of from 20 to 30°C
and at. atmospheric or slightly elevated pressure. A preferred catalyst is palladium on

60 charcoal. _ 60

The acid treatment of process (b) may be effected in conventional manner, e.g. with
trifluoroacetic acid or preferably methanesulphonic acid or p-toluenesulphonic acid. The
mole ratio of acid to cyclosporin D is preferably from 1:1 to 4:1. Preferred solvents include
methanol, chloroform, and dioxane. Preferred temperatures are from 20 to 65°C, more

65  preferably from 40 to 55°C. ) 65
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caseinate, 2.5 g of ammoni um phosphate, 5 g of MgSO4. 7H2O, 2 g of KH2PO4, 3
g of NaNG3, 0.5 g of KCI, 0.01 g of FeSO4 and dem neralized water to 1
litre, are inoculated with 50 litres of a pre-culture of the strain NRRL
8044 "and are incubated in a steel 10 fernenter under stirring (170 rpm™—
and aeration (1 litre air/minute/litre nutrient sol ution) 10 for 13 days
at 27 (see UrK. #Patent Specification No. 1,491,509). The culture |liquor_4s-
stirred with the same anount of n-butyl acetate, concentrated by e
evaporation in a vacuum aft er separation of the organic phase and the dé -
extract is3de-fatted by a 3-stage partl 69o%3bet ween nmethanol /water 9:1)¥and
petrol eum et her.” The ‘15 nethanolic phase is separated, concentrated by
evaporatjon in @gm{pm CiAp! y the
addi t i on~of \/\/atog;irt}é@%ﬂigs bm&aka:g%é@?ﬁgé&g‘ﬁ%ﬁqgﬁ%rdaetﬁ ?%%&l éﬁéﬁ?%)grrgtdggr aphed
on silica gel with n- hexane/ acetone (2:1) as eluant. The |n|t|aIIy eluted

fractions contz P@ ant Iayermlyc 01390“ rbA and cyclosporin D and th
later elute frﬁﬁﬁfm%%f sﬂtsﬂamtﬁﬁm Ipxr Y 40 SPG diddods; 2508 shatthhe
purification tdasinaycPSgpetr smmgzd) S g of KHSP(M,G g of
crystal]ized fN 02% Oﬂick, (Hllfacnfd?e e ne i 1 litpey are

crystallatg (w‘u de ' “_r/ dﬁg B d;\l%oz;ﬁ tipps
initially e?utie P S (se tw',\qe o1, 41,509 Nt ar n| ng cycl osporin

Din greatly en'E'he:d:\madrefqunm is iiirmdavrmrthe shnesapdousmtchf |anutyl\n®Eatd, Iumcam;tﬂdtbyof

acet one and ar%ﬁ at"éc“é,‘ms% ¥ pratien °f-tk5°f ?8{ E P H?a%hl:
crystal | i ngspr r‘l‘éfei‘%at %ﬁiﬁ ‘L &l s crude 15
purification Ilﬁ'odilcﬂ.ﬁp itiGHCGTL awebt ¥pon &t altive is

charcoal are aahmtqzmthe@@ ﬂsatgelwgtm tshqsarfe@sttw ®d) asselmh aﬂle@lm&ﬂy Fhltqd] The
clear and ahndtcinioHspasiom T ecten 241 s b Al bt c 1
concentrat g b i8Y Bita p a¥e%r}7s llﬂPdfr(;rﬁa\é att 026 00|

down at room termerlﬂtcrymuatmtmmrﬂm chitorgat pubtwm dasﬂucaygdl, frmens mmally

spont aneousl y. elqt with gy Falﬂilfz d jethil #@tate@ at
-17. The cryst I% Ej&g I}hg l‘égofﬁﬁ{s it amount
of ice-col @saclﬁm&@ioﬁ Sid a attive GhadoBll hre/ AIALAARIAL 25
[err] for 2 hoheatng mﬁﬁlrﬂﬂbmmm almosDcol@mllesStﬁtttta&@tal |srrat iCc
crystals. MP.u néﬂtafamzn rtle- n@ntrm%b evap tmzmtol i  an

35 lerr] = g‘%tmmzs@ e e e e =

end- pr oduct30d| SficdCHLC mti@f hﬁ Dashed with a small amount of 1ce-cold acetone andt

of pal | adi um owbst;hmdbdhe &O%lfl?//wuya#tl 8tifarrd hewre pre- hydr ogenat ed | n 15

m of ethanol tes. To this suspension of the
pal | adi um cat a ys'f t Rer e |s a he so ution of 3.66 g of cyclosporin D
in 30 m oBSetﬂaﬁE}@ ~281dc M A5 e chlsrofoyely ogenat ed at [err] and at a pressure
of 736 mm of until.. the take-up is 45 conplete. Subsequently
the catal yst i ¥ té*led"o‘fp%g g‘Fﬁ’é |trate is evaporated to dryness in
45 a vacuum atEﬁﬁmE[zarr] - The di hydrocycl osporin D, which is pure by thin
| ayer chr odfit obe qﬁreetép'pdmcatfblydaxym}wuwess anor phous powder, whiéh is

W. edin 15 ml of

dned in a hi gh {EE %ﬁ% a%[ Q‘o thmm -Eglmmatalyst there

di hydrocycl os pﬁraﬂdibd he l¥bltitio % closporin D in 30 ml of ethanol. The mixture is

50 hydrogenated at 24° and at a pressure of 736 mm of Hg until the hydrogen take-up is

‘45 . complete. Subsequently the catalyst is filtered off and the filtrate is evaporated to drynessin 45 .
a vacuum at to 40°C. The dihydrocyclosporin D, which is pure by thin layer
chromatographl]!'l precipitates as colourless amorphous powder, which is dried in a high
vacuum for 4 hours at 70°

50 CHARACTERIZATION OF drhydrocyclosponn D M P. 153-156°

50

[¢J8 = —237° (c = 0.56 in chloroform)

[a]8 = —196° (¢ = 0.58 in methanol)

55 - EXAMPLE 3 ' 55
Preparation of end-product: isocyclosporin D '

A solution of 3.6 g of methanesulphonic acid in 60 ml! of dioxane is added to the solution
of 18.25 g of antibiotic cyclosporin D in 120 ml of absolute dioxane and the mixture is kept
at 50° in the absence of moisture. The reaction course is followed by thin layer

60  chromatography [polygram SIL G-foils; chloroform/methanol/glacial acetic acid (90:6:4); .60
iodine vapour for detection]. After 17 hours, the mixture is cooled to room temperature.
After 3.38 g of anhydrous sodium acetate is added the precipitated salt is filtered with
suction after stirring for 15 minutes and the filtrate is concentrated by evaporation in a
vacuum at 45°. The 21 g of residue are chromatographed on 1.5 kg of silica gel, using

" 65 chloroform/methanol (98:2) for elution. The fractions consisting of practically pure 65

‘ _—u.n‘.

e



[err] = -237 (¢ = 0.56 in chloroform [err]=[err] (c = 0.58 in nethanol)
55 EXAMPLE 3

55 Preparation of end-product: isocyclosporin D A solution of 3.6 of

met hanesul phoni c~acid 1n 60 M of dioxane 15 added to the solutron of 18.25
g of antibiotic cyclosporin Din 120 m of absol ute di oxane ‘and the m xture
is~kept at [err] in the absence of noisture. The reaction course:is

f \'L wed by thin layer 60 chromatography [ pol ygram SIL Gf0| | s;

chihof of or m met hanol / gl aci al acetic acid (90:6:4); 60 iodine ‘'vapour for

d ciion]. After 17 hours, the nj ¥fjuyzg is cooled to roomterrperahure

Af t er—3738 g of anhydrous Sodi umracetate TS5 added—tte—preciprtated salt is
filtered vvlth suction after stlrrl E for 15 mnutes and the filtrate-is
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1 591 533:? 4 .isocyclosporin D ar®e
conbi ned [Eoniceraled 3t B’vﬁ‘b‘ﬁ?fﬁf“i‘)on in.a vacuumat [err] and the residue
is cryst q&m Zedit b ¢E=00.64 B inE@adoyom di et hyI et her,  wher eupon t he

i socyc!| ospitei somipoyarde clihydroeyicle: q)onutD aﬁﬂi&%ﬂiﬁﬁ%ﬂ/ﬁl’bﬂ& arfi@olpgibad S por.i n b
M P. g_(hzagtggy gln particular, they exhibit anti-inflammatory activity and anti-arthritic activity as 10 A

5 [err] = B o achesia vith oty 6 ?fmﬁm"ﬂ TR, BHEEin .

met hanol )coﬂi n rrpound "qﬂ rocycl ospori n and i socyc‘?‘gﬁporl n D exhibit
pharmacol o ecxaiantﬁlds a@tthme mdlna fotltlmjiratment laed/ pro lkyilalmStofalnbmcl nf | ammat ory

L %&%‘b&‘l‘%ﬁ%ﬁ%ﬁﬁ BeR 00 PR eunds.

adj uvant ar rﬁes&mmvéxeﬁh alsdlprodités aPharhaceutiGlitompositicn@bmpringihgdioe- 100 ny/ kg of
t he corrp@lﬂbmgn DI peiseqyelpsponin B g rassotiptioneithr &2 phiapridceuticalbafrior ot dilwent eat nent and

pr oph$d axi A be g}ﬁ{jﬁg‘fg éﬁ P 2 tabled | neudtat i c

di sorders. %l&qfo"%ﬁfq E;CE%RR% Icate P%y ag‘ tm&fggﬁi@ﬁ from50 to 900 ny,
conveni entl.y Aagroces ﬁretheqbrqdncmbn\ufdne@bnqbowelsdzomlaﬂtl mes a day in unit
dosag% form cont ai nlﬂ‘g‘ ffF‘tam 15 .0 450 nyew, OF ¢ N sustai ned. rel earsmzrsf orm The
prese% i nvention al sotgr ovHﬂeﬂs A pharna ut/i Cal conposi tion co I Si ng

di hydrocy- closporin Dy ycl osporl n Di'n as§bciation with a

phar maceutical carr¥e P"bﬁ—[‘j"T T0 AV "Sg'lﬁ‘h'.cof‘rp Yitions may be in the
form 4 for exampl e-ca 8ol ution or. batﬂ et. @ .conpound . of 0Exarrpl e 3
exhi bits especi awc,y o lg; resting acti VI ty. VHAT V\E dLAINI | S 1. A process
for the producthgn ”Fg‘a conpound_ of for a’l, 25 woy [err]
65 which corrpoundsSabe h el naf'tear referled |tcﬁ asl hydr ocycl osporin D or
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wherein A is a group of formula II, o o .
40 - . 'cus‘c . R ' - 40
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chy e . .
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or of formula III, cHy
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55 _ & _ . S 55
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fl i'socilcl OS@I n D are conbi ned, concentlrg'?édggi e“"‘" mll""u”m”ml/acuum at

50 and the i due is crystalli zed twice or thr| ce ¥rdm di etthyt ether,
wher eupon t he ifsgs-)LeJ—gs-pgr_J,-n_D_pL.eu_m_LaL d 34933 CHARACL ERI ZATI ONLOF -
I socycl osporl n D0 MP. 142-144 5
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adj uvant arthritis. tzgst | n rats on p.o. adnm nistration of 3 to 100 ng/ kg of
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dosage form contai Fﬂ!ﬁfg“? om 15 t ,.Sﬁ' nted &el eI . i
present inventign ﬁh&ama?&?' t.éez%d‘i;lr’g%éﬁ a0 et saeon {%ﬁ%ﬁgﬂéﬁé‘

di hydrocy- cl ospor from[30 @zf900&ﬁg<;y ve:saﬂnylaammnstdﬂedamﬁﬁdeaubsamm& & a day in umt
phar maceut i cal cardqsme f@rm @piteining from015 to 40cihg,carrip ustainednrslepsgyf Otsle | n

formof, for exarrpj: grlﬂl;'oc i nﬁﬂm%@%%&% W@iyé 3
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of formula 11, 40 WHATWE CLAIM IS:

40 [err] [err] 50 1. A process for the productipg, pf caRBRPd o6 SR oy l,
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65  which compounds are hereinafter referred to as hydrocyclosporin D or isocyclosporin D 65
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5 respectively, which process conprises a) for the production of

di hydrocycl osporin D, hydrogenating a conpound of fornula I, above, wherein
Ais a group of Torrrul alV, [err]

[err] . 5 [err]
(rv)y 10

ig \%ﬁl ch conpound i's helr einafter referred to as CJJ,"MJ;"[‘HI“"IMIIHML) for

the productiory of i socycl osporl n D i sorrerllgf,i 9385 Cycl osporin Db y *subj ecti 08 -
to acid Condl T ons. T A Process as crarmed—TmCarm—1;
substanti al | y as here| nbefore described with 20 reference to Exanple 2 or

; h
\%/neﬁevg| r h)p/)r egg¥ggﬁﬁ°%9§‘;¢g§§‘°“ > ﬁé%"sﬂ’ﬁ;@?&t ‘Fﬁo‘;iggllban %:% g"“%"ﬂminﬂtjmmula

Di hydr ocycl osporin D of’ formula | as ed, uskirated in Caim1, wherein Ais a
group of 25  formula || as illustrated\if -daim 1. 5
25 5. Isocyclosporin D of fornula | as illustrated in Claim1l, wherein Ais
a group of fornula Il as il Iustrateddzlcsg aiml. 6. A pharmaceutlcal

conmposi ti on corrprl sing di hydrocycl osp 2AS clained¢gwy) aim4 in

associ ati 8n willh a phar maceuti cal car{,& ' di luent. 30 7. A 10
phar maceuti cal conposition conpri si ng, |\5qu osporin D as clainmed in daim
5in 30 association with a pharnacqutifal ®arrier or dil uent B. A YORKE
& CO., Chartered Patent Agents, ?ﬁ—“—“— 98,
The Centre, 35 Fel tham M ddl esex 15

TWL3 4EP Agents f Qg Hﬁnﬁ%gm isclﬁ:péuﬁftepféfé};eﬁ%fag yc!l'& orMabeﬁ y's Stationery

O fice, by Croydonbprfont ductigasot Ysotyclsbpodifl D cySbLpo1RYD b&Q&]ecnon to
Publ i shed by The msteqmnmsf I ce, .25 Sout hanpt on BUI | d| ngs,. .LondqQ WC2A 1AY

from whi ch Coﬁpesreﬁfﬁo%m lﬁ q)ed in Claim I, substantially as herembefore descnbed with 20

3. Dlhydrocyclosporm Dor 1socyclosponn D according to Claim 1 whenever prepared
by a process as claimed in Claim 1 or Claim 2.
4. Dihydrocyclosporin D of formula I as illustrated in Claim 1, wherein A is a group of
25 formula II as illustrated in Claim 1. 25
5. 'Isocyclosporin D of formula I as illustrated in Claim 1, wherein A is a group of
formula III as illustrated in Claim 1. .
6. A pharmaceutical composition comprising dlhydrocyclosponn D as claimed in Claim
4 in association with a pharmaceutical carrier or diluent.
30 7. A pharmaceutical composition comprising isocyclosporin D as claimed in Claim5in 30
association with a pharmaceut1ca1 carrier or diluent. :
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