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The present invention relates to damrara conpounds and to phg i cal
uses thereof. The dammara conpounds conprise a recogni sed c gr oup of

the triterpene class and are characterised by a tetracyclic core structure
of formula I.

[err] In the known danmara conpounds this core structure is comonly
substituted; generally nono-substituted, at the 3-position e.g. by hydroxy
(dammar - 3-0l s) or oxo (dammar-3-ones). Dammara conpounds are al so commonly
substituted, generally nono-substituted, at the 17- position, e.g. as in

t he case of the damrarenes mhich are found in G nseng root and other plant
mat eri al and in_which the osition conmon bears a hydrocarb |due
conpri si ng''Be P BEF ’?WLPN 5“8“ S GF ATALY R R (P¥e—D(‘1'—C)'N?i Y& ASEh es'A
typically in theATHYST BRERAREDADNTHAS PR@SESSt he 17- hydrocar byl substituent
conprises a (Jerr]-al kenyl or -al kadi enyl residue which nmay be further
substituted, e.g. by one or nore hydroxy groups. Dammara conpounds nay al so
bear one ofgPbe theNVETIGbsti tuents, commonly hydroxy groups, at other
positions on the core structure or may incorporate one or nore unsaturated
l'i nkages, e. g.Thidirbhttonhelaiés foVd plaipBrdtibe pedifess &itd defalsewhibh cberigka et
.conpounds, - U r ere e t as
vwell as di'® FP \vagcu?'\efcl tfor OSSIYfFI cﬂél& sis, %F\H a% 1"%}!: c%oq@} égr&g'Let%P§£$ % gfsP P{I ons
shown in fwhighieee sppp@'m qrsthe nalet @y@r@fc supporﬂr\w%ﬂ@z@,’l@c'so relates f°°C°’°'VS*

FCT/ Epl?ﬁ/ ?&%Eéred accbfair@ﬁqrwgﬁm‘c%ssvﬂfmkb bracerP i Adn, WRIANE hﬁablletforrﬁ}SdMNb been
oun a

da d bl h, t t I
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I nvention provides in a first aspect alerr]) A danmmara conpound for

use as a pharmaceutical. e.g. for use as an | mMmunosuppressant or an
ant||ananhﬁ@@@&Qéﬁ%ﬁl————kwﬁﬂﬂ?¥- A dannara conpound for t he preparation
of a nedlcanent for therapeutic | i cat

or an antiinfl ﬁ?ﬁ?gt’ﬁ??) S Lfﬁﬂoné:ﬁ& Spyl acefctes through reac’non of omyﬁlpoosxyggnr gr?éant

acetic acid in vapor phase has been performed in the presence of a heterophase catalyst,
which comprises a noble metal, a metal for assisting catalysis, and an alkall or alkali earth
metal compound supported on the outer layer of a supporting material. This preparation
process has been known for a long time and the key point of this process, the metal
components-supporting catalyst, has been widely discussed and studied, mostly based on
changing the kind or relative composition of the metal components. However, no matter
what changes the metal composition or |fs structure has undergone, the basic structure of all
catalysts for producing alkenyl acetates Is essem‘ielly in egg-sheill form which was produced
by impregnating on a supporting material the metal components, which are patladium metal,
a metal for assisting catalysis, and an alkali or alkall earth metal compound, wherein the
metal for assisting catalysis is preferably gold and copper, and wherein the alkalt or alkali
earth metal compound is preferably a potassium cempound {USP 3939199, EP 0361484 and
USP 4668819).

Earlier, the catalyst employed to produce vinyl acetate was prepared by depositing
palladium, gold and the like noble metals on the whole supporting material {USP 3725680,
3743607); the catalyst employed to produce propenyt céefqte was prepared by depositing
palladium, copper.and the like noble metals on the whole supporting material [USP 3917676).
That is, the active noble metals were supported on the interiors and outer layers of a
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aferr]) A nmethod of treating a subject I n need of imMunosuppressive or
-antiinflammat ory t herapy which conprises adm nistering an effective
anount of a danmara conpound to said subject. Speci fic
I mmunosuppressive and/ or antiinflammatory indications or conditions
conprised in the above definitions aferr]) to a[err]) include, in
particular, any of those hereinafter specifically set forth. By the term
"danmara conmpound” as used herein is nmeant a conpound conprising the
characteristic core structure of formula | as herein above illustrated,
I .e. having the particular cyclic structure, stereochem cal configuration
and distribution of nethyl substituents shown in fornula |I. To the extent
t hat stereochem cal configuration shown in fornula | renains unaltered the

termis to be understood.as, enbraci conpounds i n whi heforrru
LUt r o bORPEOURG Mo HSARPE eTle T e aserod b et BPs Beme e ©
3- and/ or 1l17aqguslireqdion tixg theetelacmisoverp aeardsly iablenkiedficienig diffuserinteinoér regions

car bon- car bogy thé QlpARMgGRERE&ISIS Wal IRE iGRh& a%.b&%hhﬁcﬂuh%nﬁ cjg%ld"&sé"’c;p%@arn%%ls
e.g. ethylenically unsaturated. The termis thus to be un stood as

enbr aci ng, wgre nctjo?lﬂedamrsu@clﬂngy a;ﬁhpe&anﬂhlorcgerdﬁel@prove this drawback, in the
-2- Whr8paraBd Process of the catalyst for producing alkenyl acetates, usually, instead of

PCT/ EPQS/ 029 osn‘ln ggﬁa% E}]ngméaa &%%O%e%sg§n uscezgalyr;groenl trl.rlxeldghcgle smépportrng

particular to as inclu ra ‘conp
dammar a conﬁﬁﬁ*ﬁdg' ViiRlycH kerecgamsevsiv Hﬂ@fegm*eﬁHeve:'E?prﬁ"meGnO'byh%t sy of a

attached to st,bsoriﬂg PRRBAGIONTAL! As An6 aﬁﬁ%nah&mof P08l mCrrd AITEHGA I ORBRH TES
may be nono- aII nono- subst it yut ed,

" LfbtltutF re, conve a
The 29 pooy aeifmd <alftaRivq=gib Herfinee SoRESHIRse 1Pty SLA SR o At eice

t he present supretead arialastdn thenfioan of Bgokisllanat rphqme@ll (@g? &Qﬂ7I682)hyT¢lecdr9r8abi-®
and accept abh&nss %E fhalk h.%f £le MI%mnamre %’\&Q&rﬁ:fé@qrst AL AR SE nfdibidbms

17C- danmar a conmpounds. 8ecr al ag pref erred conmpounds for use I n accordance
with the mx)'é‘tft’r‘?fﬁc'at’%?et' wugh Gzt ¢ g'*%'h&"ﬁ'hy@?'m 6‘@!?%%.’?'? y048096, USP
hydr ol ysabl eaAzxnsB4accept abl e esters thereof and 17C danmmar - 3-ones, for

exanpl e conpoun f . )
in which ais %&%&[ VPJJEHJ,@" \/I\'ﬁlt ‘é’ﬁ“"h’["&" ?T"q e me&?'gﬁgﬁ o8y suﬁ?f/’rs“nglcgfé% I% y
cl eavabl e aﬁBeaeb%BP%P@S%WHCP asis gerd.  dhe svppOIting dutRtdnsevasrargredwiticdmids t o

t he carbon aie@cffbﬁe lﬁ%éh&l@@%h& reGtelYvifh &ﬁéb@ﬁkrﬁ@impregrﬁmoﬁ I‘@ A-6519u3s5).
physrologrcall sabI and herein i s nmeant

any ester whi ch ' I°8 %ﬁ?fpﬁ’%ﬁﬂ’& %%{F'VE%WBTet h%ﬁ'é’g‘?'be%?f granatne
acid which iimmergsetldn freysiosl tbgrcmtlduﬁoh of ibembinghaturithes @f e supprivg material was
adm ni st er egheteligere8h4Ths DR, IRAAY FteBcRadRd\d EQLA T Rhade to investigate this problem
(USP4087622, USP 3822308 and British Patent 1521652). As aresult, in the preparation of the
catalyst for producing alkenyl acetates, the catalyst was essentially based on an egg-shell
composition and structure formed by supporting palladium, a metal for assisting catalysis,
and an alkali or alkali earth metal compound at the surface layer of a supporting material.
The preparation process generally was comprised of the following steps: (1} a supporting
material was impregnated with an aqueous solution of soluble palladium ions and metal ions
for assisting catalysis; (2) the impregnated supporting material was contacted with an
alkali solution, so that the seluble palladium ions and metal ions for assisting catalysis were
precipitated on the surface layer of the supporting material- and formed into nonsoluble
oxidative state palladium and metal for assisting catalysis; {3) the treated supporting
material was washed with water o remove soluble ions produced during the precipitation; {4)

the oxidative state palladium and metal for assisting catalysis supported on the treated

e
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as*known in the art, for exanple, acetates and the like. As applied to
-danmar - 3-o0l s as defi ned above the term denotes conpounds in which the
3-hydroxy group is replaced by 3-acyloxy in which the acyl residue is
phyS|oIog|caIIy cl eavabl e and acceptable, that is cleavabl e under

WO 96/ 03419 .
PCT/EP95/02913 physi ol ogi cal conditions to yield the free damar - 3- ol
and an acid which is physiologically tolerable at dosages to be :
adm nistered. As will be appreciated, hydroxy groups present in danmmara
conpounds at positions other than the 3-position may be simlarly
esterified, whereby such esters are also to be understood as enbraced by

the present invention. 17C-dammara conpounds will generally conprise an
asymetric-carbon atom at 17- position. c debirial QY-8 t -+
in di ast er8BREFTLTPETIR WP 'F%‘écega{gg' Sopetage sfo$éf gs)qﬁgngyggsg 9% rmé furt her

asynmet r i on ¢amsimeregnatied vnpthe!s@mﬂoapquk@%@‘i@@@ﬁh "gaf%q?g*wg% 98 t her

st er eoi SONRL | rgart;dt@@gtﬁapoym%rrﬁafgki&hn 5 WBIPie8X| Arhotd) hebd 88BN CovaMBEIdION 1S
to be understoo as enbracing the use of both diaste S

wel | as ofthe rRevgingsiaP ‘ébl"’ﬁ'éP§’f°’F‘ﬁdd’ér?e're3F°'P?|8“if§és ﬁf"%%%”%ﬁ%%ﬁé? in
pure or suiasicgtdsél IHowaivee sihoe hetetaggneihnoftthe distibmiarf ofraliedym snebtbeangtoll | y
pure si nglfor ggls{m 4 édtaﬁ/sg on 1‘8@%#&&4‘§f e %u%ﬁgrt’nng Qr(&teﬁulgshllaéxls‘e%a%e gé%lyspur €
conpound/ epi ntaining 10% or |ess, pref erably 5% or | ess,

ot her danmw@@dmmgﬁ%?“&ﬂ meric contaminants) w |l be preferred. I n t he

case of dammafy ctuér t% ramlvé el dbovs ipgRislernN® thy Geebeyatn Eretess of treUqtalysttibe

3-position w | | su hvethe err conf.i.
" ndi cat ed, PRI, hﬂé‘?‘g eggﬁﬁgrd"%S oaf%eep eﬁ%r\\,(ﬁ%anﬁ%gg% cony Ag,ﬂggoe;y%]mgy

| i t er at ur earodess vtﬂemgaaeldybdkﬂmgdumm'd:emfemngﬁﬁe"'§tfbf§FP‘E'[}% REOSRES t he
17-posi ti %llliﬂjﬁ](‘d&@écﬂﬁt@ﬁbéh? c@ﬂén)’s innv&&ﬁ Lﬁsé] AN |rQJMiaTﬂhéNi>reda9é'm&ﬁé}al

conpounds I n t he substituen g 0S| LLion g} tﬁﬂcac“v"
[err]- confqmFFféﬁ”%é"WF'yﬁﬁas%P'@h SHEToERd gaf egnbs el GRS SRONY of
t he i nventsobomat tHdéeatdigfie abilitydardite af tbo inpEortesadyiaiystaare duptioyedx hi bi t bet ter
properties than the corresponding 17[err] damrara conpounds, for instance
improved in vivo stability and enhanced biol ogical activity, in particular

in vivo. suMMArRY &rarEwivE@ioRspect the present invention also provides:
b) A 17Terr[-dammara conpound, e.g. a 17[err] Cdanmara conpound: as wel |

as: ¢) A 1Tiekrvéntidanremia 16 anpepdardiioreprpces Hf er adt@ystavhiel acroprigpoameplef or

use as Setrgl’!gr a met[':g?or assisting catalysis, and an alkali or alkali earth metal compound; éIT of

WO 96/ 0341
PCT/ EP95/ OfiggtBare supported on Hre)oulgsdarer of 8 suRRAsting apierigh i Hhf BrEePIraligRiPERGfeht as
set forth #sesAnBrdghhti ¥ 8upHorfirf m&teRal with a solutiBn &oﬂfﬁtrimy?hrfﬂxlddheakfﬁmﬂt as

T ARt el ol DS AL B PR SRR
the oxidative state metals into the metallic state in vapor phcse with a gaseous reducmg
agent under constant temperature, constant pressure and constant ch concentration, then
impregnating the treated supporting material with a solution of an aikali or alkali earth metai
compound. The metal components-supporting catalyst prepared by the process according
to the present invention has a high surface area and exhibits high catalytic activity, so that
the catalytic ability and life of this heterophase catalyst can be improved. The catalyst
prepared in the present invention is suitable for producing alkenyl acetates through reaction

of olefins, acetic acid and oxygen in vapor phase.
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and physi ol ogi cal |y hydrol ysabl e and acceptabl e esters thereof and

17[ err]-damar - 3-ones, e.g. 17[err] G- dammar-3-0ls and physiol ogically
hydr ol ysabl e and acceptabl e esters thereof and 17[err] G danmmar- 3-ones.
Specific groups of 17[err]-dammara conpounds in accordance with the present
I nvention i ncl ude: - 17[err] H danmara conpounds (i.e. danmmara conpounds
in which the | 7[err] substituent is the sole substituent at the
17-position); - 17[err], 12[err]H danmara conpounds (i.e. danmmara
conmpounds in which any substituent at the 12-position is in the [err]
configuration); - 17[err], 12 HH danmara conpounds (i.e. dammara
conpounds in which the 12-position is unsubsti tut ed); -

| 7[ err] -dammara conpounds whi ch are substituted at the 17-position and,
opti onal | ypeTANEDIBESCRIPTANS OFiTEB VENTION | N parti.cul ar..apy..correspondi ng

| 7[ err] C-danmara conpound, -dammar-3-o0l or physiologically hydrol ysabl e and
accept abl e esfligs invedicegelatesrio cdpremanciign oreeessaaf anedtblystowlinly cemntiien atialte of

such grounﬁefct@m@mlimlo%s.é.mgec@i&%s 474 &R laluddh AR IR 2 oA RGNS mpound, alt of
-dammara-3-o0ls and so fort rpiartlcular group of 17[err]-damrara

conpounds YHAGD F‘tﬁﬂ%’@dvﬁ"t fhet ptterpPE it @ |“r‘RPé’ﬁ’t"igo'ﬁ‘°E§5‘ﬁbr |T§%§’“Erﬁﬁ'e& Sy nds

of for mul asultéble supporting material are alumma silica gel, silica, active carbon, siliconSearbide,

gg{r?:égég/ Ocﬂgtfgwcceous earth, pumice and the like, while among them sllica is prefercble. The

[err] example of the noble metaljfRsiadivantie R araples pHbe MmetdlifPrgssiging stditsis ore

formul a | Agold copper, molybdenum, cadmium and magnesium, while among them gold and copper
are preferable. The examples of the alkalli or alkali earth metal compounds are the
hydroxides, acetates, nitrates and bicarbonates of pofassivm, sodium, cesium, magnesium,
barivm and the like, while among them potassium salts are preferable, and potassium
acetate is even more preferable. t
The distinctive feature of the process according to the present invention is, in preparing
the catalyst for producing alkenyl acetates, the conventional reducing process utilizing liquid
reducing agents In liquid phase is changed into a reducing process utilizing gaseous
reducing agents in vapor phase to carry out the reduction of the oxidative state metals.
After treatment with an atkali solution to translate the oxidative state noble metal and metal
for assisting catalysis {which are supported on the supporting material after the impregnation)
into hydroxide state, these are reduced with suitable gaseous reducing agents in specific
reductive conditions and translated into the metallic state.
The term "oxidative state” used herein according to the presenkinvention means a metal
in cationic state, for example, oxidative state palladium means Pd2+.

In the preparation process according to the present invention, after the metal
components are supported on the surface layer of a supporting material by means of
conventionally well-known method, the heretiofore non-reduced catalyst is placed in a
reactor, and a gaseous reducing agent is used under suitlable reductive conditions in vapor
phase fo reduce the oxidative state metails into free metals. While the examples of gaseous
reducing agents used in the present invention are hydrogen and ethylene, hydrogen is
preferable. In the reducing process, it is preferable to dilute the gaseous reducing agent
with inert gas {such as nitrogen gas}. The volume percentage of the reducing agent after

dilution is in the range of 0.05 to 75%, and preferably, 5 to 30%. The amount of the reducing
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17C-substituents of 17C-danmmara conpounds for use in accordance with the
-invention as well as of | 7[err] G damara conpounds in accordance wth the
invention, e.g. groups Rin fornulae 1A and IB are suitably hydrocar byl
groups, in particular aliphatic hydrocarbyl groups. Such aliphatic groups
may be branched or straight chain, saturated or unsaturated and may bear
one or nore further substituents, in particular one or nore hydroxy groups.
Preferred al i phatic groups are unsubstituted or hydroxy-substituted

ali phatic groups, in particular alkenyl or al kadienyl groups. Such

al i phatic groups as aforesaid suitably conprise up to 8 carbon atonms. Ris
thus suitably a (Jerr]-aliphatic group optionally conprising 1 or 2 double
bonds and optionally substituted with at |east 1 hydroxy group. The
present i ][“6%@“ R8d HépérQ:sQﬁ tw&%ﬁt%ﬂhaﬁo@m&&udﬂg 1hOintdl @ disstlhgy b eldidysis,
epinmers o ra. conpoungds as ia 0 [

t hereof, e39 'hﬂf'h%ff‘éﬁ”f’]engrﬁ'?ﬁ're vyesy s'f‘ﬁ’%@ﬁe"rtg 09 ? ?1‘5 %'mnghtg%nga%éhﬁngsa
use in accwa;lar&deovmd:nh:ethe catalysit Ifcmce$¢{vemore Mnmcaméend@ ysedpute or
substantially, 4 HHY t&m Qgcmjr{e'ls lﬁuclfyrt?é?wgén $otPStaah i, ahb YrdibRBI0beWleR N BY tiggTMEr &

conpound cont amenan conprising at |east 90% e.g. at |east 95%
17[ er r] - darf@arThe reducing pressure is usually between 0 to 5 kg/cm? (gauge pressure), apd preferably\zn

96/ 03419
PCT/ EP95/ Ofgi een 1. StOSSK%ICEP ?oug.e pressure)l sing less than 10% e. | ess t han

5% 17[err] - dahfetee f@éHﬁO& ntpceasmhameﬁ Qﬂ'wvwswwb‘%’ W’éf’%‘f’?'é%f’ Wvﬁﬁéh’"t’ RE
17[ er r] - dargRR¥ide GEHIRRS! r&@mpuaeﬂ,fremzswd S Aiffer BBy, ithiampregnefeidneith on fagruapususe

f t | | j t
Least 90% séllﬁl S S 4%5@%4 ggqg?o |L‘<9. earﬁn%@%f dm;?dugd pﬁuﬁ)&lg%é FRIRH L RITRY it LT

preferablyd fempetdﬂlaﬁ b&%ﬂeﬂm@rfoelﬁip rfewhtﬁ' 'b@n@éﬁh%&ﬁf‘b)‘ b&t"éeem Rie$% By wefghtt he
case of 17[0% ﬁlefg%gmg%%%%% ptheir esters, the hydroxy or ester group at

the 3-positio have t he [err] conflguratlon referred
conpound of t hiheimrigirdneperestsspRPEHNEAURYS FrerErhiniiae P"ese'(*(”f?[”é‘?"r'? juitgsle ) -
dammar a- 20,f&3pr@tn@1r93cheéﬁy] addiafdls Brdughi rBadtichest @lefipd) peiehd agidcmidl oxydwndnebygsabl e
and accept %gl e e

. rr
I n accor dafC&*Shi ?‘Hg °f$é'"§rcé’§'5’rﬂun?sn'\'}%'ﬁg? SihYIERR PRRYS S ISObUf e Pe Rl & F&G
has been | satmbled ther oxtalyHeorbbared infhe hreseri duxestion cpﬁ@epeﬂe#w ae presence ot

Borassus fleglfdnel d&dticlacid 4RdRa| 48K iRVaBal Phdse t&“p?tﬁ:’u}éedﬂuﬁﬁ Eb&'dteedmd’\c&f’aﬂrﬁl cal
regions of the Asian continent and constitu oﬁ g % nl_? lEdll ent, of eqrn‘
dai |y di et SMPYEHE BERIPTYERG PiofesSomPHR PYREVEY B8 ?ﬂﬁir? aRbe" P € ng
shoot, | ocahétyl adpdondd e pbrisiibrakgmpobrsd s pexfersed) heAlsadhe cutstyst ribberedrin thei ed
and m |l ed {0 BrQYl 48 n C}J Q%Iru edTmifl fdr@s‘éﬁcﬁ%?ﬂo%@@n@ SOINLELE Und XY &Linf OF

i sol ati on (5’% e conpoun I solat1 on and characterisation
of the conﬁGBPFcP"G'FeWWEH% Arepefvkaceiaier | Begcigivshemaloyed i tEixBipgreng Process

comprises palladium, copper (barium and lead can further be added), and an alkaii or alkali
earth metal compound [a potassivm compound s preferred).

A certain amount of the above prepared catalyst for broducing alkenyl acetates is
placed in a reacting tube with an inner diameter of 20mm and a iength of 2.0 m. Under a
specific pressure at the entrance of the reacting tube, the reacting gases are infroduced into
the tube at a reacting temperature set according to the activity of the catalyst. These
reacting gases comprises 30 to 45 volume % of olefin, 30 to 50 volume % of nitrogen gas, 5 to
15 volume % of acetic acid and 3 to 7 volume % of oxygen. Analysis of the yield of alkenyl
acetate in the composition at the exit of the tube is performed in a definite time.

Generally, the selection of a catalyst in the industry is based on the catalytic activity.

The catalytic activity can be calculated basically according to the following formula:

This Sheet Has Been Rep

BT Illl

THIS SHEET HAS BEEN
REPLACED




-7 WD 96/ 03419

-PCT/ EP95/ 02913 Accordingly the invention also conprises a process for
the preparation of a conpound of formula I C which conprises isolating the
conpound from plant material, e.g. of the Pal nyrah pal m Borassus
flabellifer L Preferably the isolation process conprises extraction with
an organic ester, e.qg. ethyl acetate, followed by one or nore

chromat ographi ¢ purification steps. Many damrara conpounds in which the
substituent at the 17-position is in the [err]- configuration are known,
e.g. the dammarenes, and nay be obtained as natural products, e.g. as
extracts from plant sources. For exanple many 1l7[err]-dammara conpounds are
obt ai nabl e from dammar resin (supplied by Fluka AG CH 9470 Buchs,

Swi tzerl and) and ot her plant sources (see for instance the Dictionary of
Steroids, BEfigthigiy &id datalflyy K, Makin & Murphy, published by Chapman & Hal |
1st Edition, 1991, pages 218-222 and 536). Dammara conpounds may al so be
produced synthetically, for insteigitefglkeayiiocsiates RIFYSFHe)sati on” and

nDdificatidﬂYBP°ﬂ%WH?§FF?=ocCUrrrﬂ%—dqnngreEEST—§chan$;—which are of
general applicability for the SHIRES SAYHHIIAPELMAM and

17[ err]-dammara conpounds, are shown di agrammatically bel ow. Schene A
[err] The selectivity Of g gafalyst: WO 96/ 03419
PCT/ EP95/ 02913 moles of vinyl acetate produced . [err]

Cz selectivity = .
moles of vinyl acetate produced+1/2 moles of CO2 produced

moles of propenyl acetate produced

Caselectivity =
moles of propenyl acetate produced+1/3moles of CO2 produced

As the surface area of metals in the catalyst pi::apared according to the present
invention is higher compared to those of the catalyst prepared by the reducing process using
liquid reducing agents, so is the efficiency of the catalyst in the present invention higher. i
is confirmed from the evaluation of the catalytic activily that when the catalyst Is used to
produce alkenyl acetates, the catalyst prepared in the present invention not only provides
higher activity of the whole reaction of clefins, acetic acid and oxygen, but also lengthens its
own life. That is, compared to the conventional calalystthe catalyst of the present
invention is able to yield more alkenyl acetates per unit volume of the reactor and per unit
time when the conditions of the synthetic reaction {such as pressure, temperature, oxygen
concentiration) remain constant. Moreover, if the productive yleld remains constant, then the
reacting temperature can be decreased. Therefore, since the selectivity of the reaction is
variable under the same output, the cost of the starting materials is lower. The amount of
carbon dioxide by-product turns out to be less, and the products lost during the exclusion of
carbon dioxide is also less.

The present invention will be further described with reference to the following Examples

and Comparative Examples, but the scope of the present invention is by no means limited.
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Step 2 VO 96/ 03419

-PCT/ EP95/ 02913 [err] Chr omat ogr aphi c
separation of diasteisoners Step 5
[err]

Exampile 1

The supporting material employed in this Example was a porous carrier of alumina/silica
with an outer diameter of 5 mm and was available from SUD-CHEMIE AG. This supporting
material had a surface area of 100 to 120 m2/g, a pore volume of 0.7 to 0.9 ml/g and a
volume density of 600 g/l. The metal component-supporting catalyst was prepared

according to the following steps: ' .

Step 1}: An aqueous NazPdCls solution with weight of 2.2 kg containing 15 weight % of
palladium was added Into an aqueous HAuCls solution with weight of 0.5 kg
containing 30 weight % of gold. The mixture was then diluted with deionized water

fill total volume was 37.2 I. 100 | of alumina/silica carrier was placed In an

impregnating tank with rotation rate of 24 turns per minute. The mixture was added

rapidly in 10 minutes.

Step 2): Hot air was passed through to dry the carrier until the remained moisture was less than

4 %. The temperature of the hot air was lower than 120 °C.

Step 3}: 28 weight % NaOH solution with weight of 160 % the amount absorbed by the carrier
{about 60 kg) was added to the dried catalyst. The impregncﬂhg time was over 20
hours. The originally solubie chloride state palladium and gold were franslated

into insoluble hydroxide state palladium and gold.

Step 4): The impregnated catalyst carrier after drying was placed in a reducing reactar with
temperature controlled af 185 °C and pressure set at 2 kg/cm? (gaure pressure).
The reducing gases were passed into the reactor with a flow rate of 15 cm/sec,
wherein the composition of the reducing gases was hydrogen : nitrogen = 1 : 3.
The hydroxide state palladium and gold were reduced inte metallic state

palladium and gold.

Step 5): The above catalyst was washed to remove chleride ions with the amount of 15to 16

liters of deionized water per liter of the catalyst until the catalyst was free of
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-PCT/ EP95/ 02913 Step 7

[err]

step 8 (10 In the above
schene, steps 5 on are represented with respect to the 17[err]-epinmer.

These steps are of course equally applicable in respect of the

17[err]-epiner. Step 1 conprises introduction of a hydroxy protecting
group Y. Y may be any hydroxy protecting group which is conpatible wth,
e.g. stable to, subsequent reaction steps. Suitably Y is a silyl hydroxy

protecting group, e.g. tri(derr]alkyl)silyl, for exanple

.-butyl dimethylsilyl. Hydroxy protecting groups Y may be introduced by any

of the means conventionally practised in the art, for exanple,

of 11 with TBOVERMIQE®IRNst yi di met hyl silyl chloride) in imdazole.

1l is subjected to epinerisation via steps 2 through 4.

Step 4): The catalyst carrier was dried as in siep 2).

by reaction
Compound

Step 7): An adequate amount of potassium acetate was added into the dried catalyst carrier,

so that each liter of the catalyst contained 30 g weight of potassium acetate.

-,

Step 8): The catalyst carrier was dried as In step 2).

After the above steps, a catalyst contained 3.3 g/l of palladium, 1.5 g/l of gold and 30

g/l of potassium acetate was obtained, wherein all palladium and gold were well distributed

on the shell of the carrier. “

Nine hundred milliliters of the catalyst thus obtained was charged into a reacting tube

with an inner diameter of 20 mm and a length of 2.0 m. Under a pressure of 8 kg/cm? (gauge

pressure} at the entrance of the reactor, the reacling gaseous mixture was infrpduced into

the reactor at a temperature of 140 °C. The gaseous mixture was comprised of 41 volume %

of ethylene, 43 volume % of nitrogen gas, 10 volume % of acetic acid and 6 volume % of

oxygen. While the composition at the exit was analyzed in a definite time, the activity and

the selectivity of the catalyst were calcviated, and the surface area of metals was

determined. The results are listed in Table 1.

When the activity and the selectivity of the catalyst were evaluated, the crude product

at the exit of the reactor was cooled with chilled water, and the composition was analyzed

by Shimadzu Gas Chromatography. The flow rate of the gases was determined by

Shinagawa Dry Gas Meter and the surface area of metals was determined according io

ChemiSorp Method as in ASTM D3908.

Example 2

This is a repetition of Example 1 except that, an aqueous NazPdCls solution with weight

of 2.2 kg containing 18 weight % of palladium and an aqueous HAuCl, solution with weight of

0.5 kg containing 36 weight % of gold were prepared. As well, a catalyst was obtained that

contained 4.0 g/l of paliadium, 1.8 g/l of gold and 30 g /I of potassium acefate, wherein all
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WO 96/ 03419 .

-PCT/ EP95/ 02913 Step 2 conprises introduction of an acyl or silyl
protecting group W Suitable acyl or silyl protecting groups rmay be any of
t hose known in the art which.are susceptible to enol cleavage, e.g.
enploying a |ithiumorganic conpound or al kyl grignard reagent.
Conveniently Wis an acyl group, e.g. acetyl group, for exanple introduced.

by reaction of IIl with acetic anhydride in the presence of p-toluene
sul phonic acid. - Step 3 conprises reaction of IV with a lithiumorganic
conpound, e.g. nethyl lithium or grignard reagent to provide a

correspondi ng netal enol ate, V\/nereby Mof V is appropriately nagnesium or,
preferably, lithium St ep conpri ses Rrotonatlon of Vtoyield the

di aster eor%'edmfrm%o'ﬁweferwvl' distdegted; B aERPIIE thefH1¥d out usi ng any
appropriate pret eaalystigassgiRiNiated By tHRXamR Membdadddy [Ex@npreni, dhd et esdidereor
nmet hyl sall% e? As w Il be appreciated, by variation of paraneters, e.g. .
choi ce of protona |ng agent and reaction condltlons step 4 may be varied
to favour production of e.g. epiner VI. Di ast er eorreri c m xtures obtained
from step gamp $Ui tably separated chromatographically followi ng step 4 as

i ndi cated 1 n schene A Step 5 conprises triflation of VI, whereby Tf of
VI is CF[ er r ]hn&keégse}tmon'l;r Eddnidlé DBxdept Matt@bdguepesr RaPaed solatidh wittyweigatt i on
of VI with um h zan n

[ N- phenyl ‘T)f fdgor%i;% egéﬁgﬁé{]\&lgr#ra%%{ aha E%W%Hg‘ Bhl\gplg%ne“s’m}vélgl th} on
of VIl witdf Oaﬁ mwclwngaﬁw\@mwcamid werg, prt-*wra#ky‘bs wlh ccﬁmqa'mfefcseb@med
tributyl - tthét GARGIRESS.0 a\hsf&mad%he& 12k gﬂfof yaa a'h@ B6 §A BNbStafiveh addtbiBUybreld N.
Tributyl-tin chﬁgra e IS suitabl as hereinafter

descri bed %P4 '”Hb%‘iﬁiﬂi?’eﬁ@w@iﬁﬁ‘ﬁ' E'ef on *h%f'lfﬂ °‘i%’€c7ﬁ5’|“?rses Stille coupling
of VIl wth 3his agplygprasaiveiuedtetby thehsnine, methgds asrin Exvenple ds endt thegesults are
Pd(CH err | GNLigfdd&A [err]. In scheme A the electrophile is chosen to

provi de the specific end product of formula IC

- 12 - WD 96/ 03419

PCT/ EP95/ (R&hgie 4 Step 8 conprises deprotection of I X to renove hydroxy
protecting group Y. Deprotection may be performed by any of the nmeans known
and comonl y ®iph oyerktitian bhexaapis 1 Eorept ieahpinagquieors NdaBdCle sadwtidn vaith weigil

pr ot ect i NGy gHYYRSnfAnic éj :ﬁﬁ&&ﬁﬁ'ﬁ% Wéﬂcﬁu%d(éneéduégw%lucﬁ‘wb#m% byt Qie)

As wi Il be appreciate ose skil he art bove reacti o

scheme may-3k@ amieing 69 We%éﬁﬂﬁ?'ﬁ i er"r’ ﬁreggfeﬁ clf ‘éfFi"t"oc‘ﬁF"Mﬂﬁl‘tf’é °3f°c"§‘°rq*fa‘f’ﬁ ve
17a- and/ aontbifeer 4.4 gdanpanddiwo,Pm g @s goiihatet dotg/Wbf dotdsivappredaie atvBeletnixdt t he
D eC o o HollbGuBlorkd 1 UBRLL LY G dba dind e 0P frbicaiedl 11 end product
be varied ' as desire

propriate choice ectrophile used in step 7
or by This catalyst was evaluofed by the same methods as in Example 1, and the results are

listed in Table 1.

Comparative Example 1

This is a repetition of Example 1, wherein the catalyst was prepared with an aqueous
Na2PdCls solution with welght of 2.2 kg containing 15 weight % of palladium and an aqueous
HAuUCI, solution with weight of 0.5 kg containing 30 weight % of gold except that step 4) was
altered as follows: the impregnated 5 mm porous carrier afier step 3) was poured into 50 | of
an agueous solution containing 5 % NeH4 for 4 hours, so that the hydroxide state palladium and
gold deposited on the carrier were reduced into metallic state paliadium and gold. The same

procedures thereafter as in Exqmple 1 were followed, and the carrier was washed, potassium

—_—
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subsequent nodification of the initially obtained 17-position substituent.
‘Furt her danmara conpounds may be obtai ned, e.g. by nodification of the
3-hydroxy group (e.g. to obtain correspondi ng keto conpounds) or by choice
of starting nmaterials Il in which e.g. the acetyl group at the 17-position
I's replaced by alternative acyl groups or reactive functional equivalents
or in which the 3-position is oxo-substituted and, e.g. transformng the
0X0 group to a protected species, e.g. non-reactive functional equivalent,
for the course of epinerisation and el ectrophilic substitution.

D astereoneric products nmay be separated, e.g. after conpletion of step 7
rather than 4, and 17[err]-epiners may be prepared starting fromll and
proceeding directly via steps 5 onwards. I n accordance with alternative

schene B sbefe Wal emedomﬁmsfcatdwsf Sdrfér vaumriejacherre A may be subjected to
Fle(l?:’:} rophi I S Ssuctc): sti wals gOol\dcle%d%ha}Pé anmg%u rluoldr;%s x%%% er ﬁ'an_dltge? Ir‘]eesul s cBriav\D
96/ 03419 listed in Table 1. PCT/ EP95/ 02913 Step 9

[err] Step 10 [err]

Compargtive Example 2

This is a repetition of catalyst preparation as in Comparative Example 1 except that an
aqueous NazPdCly solution with weight of 2.2 kg containing 18 weiéﬁt % of palladium and an
aqueous HAuUCI, solution with weight of 0.5 kg containing 36 weight % of gold were prepared.

This catalyst was evaluated by the same methods as in Example 1, and the results are

listed in Table 1.

Comparative Example 3

This is a repetition of catalyst preparation as in Comparative Example 1 except that an
aqueous NazPdCl, solution with weight of 2.2 kg confginfng 22.5 weight % of palladium and
an aqueous HAUCL: solution with weight of 0.5 kg containing 45 weight % of gold were
prepared.

This catalyst was evaluated by the same methods as in Example 1, and the results are

listed in Table 1.

Comparative Example 4

This is a repetition of catalyst preparation as in Comparative Example 1 except that an
agueous NazPdCls solution with weight of 2.2 kg containing 30 weight % of palladium and an
aqueous HAuCI4 solution with weight of 0.5 kg containing 60 weight % of gold were prepared.

This catalyst was evaluated by the same methods as in Example 1, and the results are

listed in Table 1.

Example §
This is a repetition of catalyst preparation as in Comparative Example 1 except that
Na2PdCl4 solution with weight of 2.2 kg containing 15 weight % of palladium and an aqueous

CuClz solution with weight of 0.5 kg containing 14.6 weight % of copper were prepared.

10
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St eps 7+8 [err] - 14
WD 96/ 03419 _ :
PCT/ EP95/ 02913 Step 9 conprises reaction of Il or VI or mxtures
thereof with trishydrazine hydrochloride. Wien the reaction is applied to
17[err]-dammara conpounds and their synthesis, it is preferably perforned
under mld acidic conditions, e.g. in the presence of buffering agents.
Step 9 is followed by reaction of Xa/Xb with an al kali metal organic
conmpound, for exanple an alkyl l|ithium conpound, e.g. butyl lithium in
step 10 to yield Xla/XIb in which Z[err] is an alkali netal, e.g. lithium
atom Xla/Xlb are processed further anal ogously to steps 7 and 8
her ei nbef ore described for reaction Schene A first, by reaction with CuCN-
to convert Z[etfgr "t‘b"%ﬁﬁ?éﬂ‘éﬂ%%IP'YS'N’&SSP*C(“@B"Q“%W&%?? 3-8 B hpaaSHI-824f or m
f ol | owed by/nroeasﬁﬁa@ramwabb/ltdaaofaamﬁacetloeé;wr@rém blﬁp&ll’dﬂiuﬂﬁﬁﬁ@b&ﬁ;ﬁér&fbre well
Vari ation smLh%d b hes e” o(; rr(laerg as hereinbefore described in relation
to Schene of " cou '@, in particular by use of alternative
el ectrophil es Sétthusld@p nllwl'ﬂeéavdimgolt”eln&ﬁtcem\eﬂ Voechsuged iptaa fegating tulpgeith an

17-posi ti opnef d.bhfe:eerml 2B U RRAGIYoCAE h: € uRblerdd bRIRAE bvm%%rsz fyauge
mat eri al s. be appreci at eg fromthe fore 0| nqﬁ‘ft e present

i nvention B'lﬁéi)’f"t‘ié’é "?f AYRErCe §f Hedsecirn ihe IReSHre 8t re RS LRRAYEPS 1o
conpounds, thenebeldi atg: iemperatire-of 148 0k | Theagsdais m:xt]u@ \dasmmpws@d)wmunubme %

whi ch, in broad a Ilca I on I ses coupl,n a lzcar r
conpound, e’.r"'°'°Y"?'E‘)eD gi 4 °9(5'or?ﬁoﬁﬁ85 }Ie tlym?gé)? ?ic?’gron%'cgig%lé' Ul Fm%o?vm th
an el ect roﬁhq:m@ndeé fgvol'eme &qummqnaﬁecwmuemec‘qua wgihdds agindxamplede wibiled,

renovi ng pt:hQ]Ec.%ﬁ'tdo:?igorgEﬂHQ%mp\Flai SRUHzb AR BEHRR tinld theEd A 8nd PMERLIEHIR of
E:gw]o un the ccc):I}afysf Wef%c%{ﬁulgiegcep%m qua‘cﬁ 8\'%"] oflq'netals was determined. The results

- 15 - are listed in Table 1.

Exampie &

This is a repetition of catalyst preparation as in Example 1 except that an aqueous
Naz2PdCl4 solutian with weight of 2.2 kg containing 15 weight % of palladium and an aqueous
CuClz -solution with weight of 0.5 kg containing 6.0 weight % of copper were prepared.

This catalyst was evaluated by the same methods as in Example 5, and the resuits are

listed in Table 1.

Example 7

This is a repetition of catalyst preparation as in Example 1 except that an aqueous
Na2PdCly solution with weight of 2.2 kg containing 22.5 weight % of palladium and an
aqueous CuClz sclution with weight of 0.5 kg containing 14.6 weight % of E:opper were
prepared.

This catalyst was evaluated by the same methods as in Example 5, and the results are

listed in Table 1.

Comparative Example 5

This is a repetition of catalyst preparation as in Comparative Example 1 except that an

11
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WD 96/ 03419

:PCT/ EP95/ 02913 wherein, a' is >CHOHor >C=0in protected form and
Rlerr] and Rl err] are hydrocarbyl residues such that the sum of the nunber
of carbon atons in Rlerr] and Rlerr] is equal to the total nunber of carbon
atonms in the desired substituent at the 17 position, renoving the
protecting group or functionality and, when required, acylating the

obt ai ned product with an appropriate acid to give a conpound of fornula I A.
as heinbefore defined. Coupling may be carried out by any appropriate means
t hough, by the procedures of reaction Schenes A and B, will proceed via a
17(organo-netal - C)-danmara conpound (i.e. 17C danmara conpound in which the
carbon atom of the 17C-substituent directly attached at the 17-position is

substitute no-5 L. 8.0, tri-al kyl .t ro - cf. :
Z[err] of gac‘)ir?r%g%nmdg w'i fO‘Ufggh%he“% L}%F Q‘?lfg§Fa'§|nf"grr]§t“é%€9r&%%§%q%‘?l'§mc°d’ﬁp%hnd
(i.e. 17C davraysaCeonpaulint vith weighh of 9 kacooteinina hf.ofweaidid A Bf Sabeer vaent
directly atdr&sdredl at the 17-position is substituted by an al kali netal,

.g. lithi - Cf. " X Xl f h B), f I
reegct i i/é : ﬁ{ner tsg‘fr%?'éga‘f‘”f%g%f%d% fma %cr%gdmethgdsoas inS(E:xo?nrg?e 5,)énd t(r)1re re?s)fjﬁgrgree a

[err] listed in Tafeet.ei N @' has the neaning given for formula XIl and Z is
an alkali netal atom or organo- netal group. Preferably Z is Li or

tri-C[err]%Ik | -tin. The reactve internedi ates nmay be prepared as such

during a st—@Bﬁ%"—*Mﬁ#@H@lﬁlﬁ ng procedure or may be forntd only transiently

during the cou,?‘I[siisn -carb nmara conpounds, e.d.
o]

t he conpound o7 ﬁmregﬁ‘?{gf%?%“e'ﬁ%%’? %F‘%Jol?ﬁd\}%&r’%}"agﬁve Exampile 1 except that an

- 16 - aqu&gys gt RYiT4Isglution with weight of 2.2 kg containing 15 weight % of palladium and an

PCT/ EP95/ 048dsous cudisS &6 ; . Y, - ( e
Tet rahedron829,U %Uoéﬁ(lg%)gkivmg%n@f/mg? %%%pcgﬁg&mg&n.ﬁo’oggﬁgff ;}fi@% eeql%or\?m

conmpounds 8F°APUeri vatisation thereof. 17[err]-carbonyl - dammara
conpounds, e. ghiscampstwds eodludted myltee idfme Hrltede sAinExampRIs, andAbe YdsUlts &re
further apph&singhgld:; the present invention also provides a process for the
production of 17[err]-carbonyl -dammara conpounds which process conprises
epi nerising a corresponding 17[err]-carbonyl -danmmara conpound i n protected

form as regombethteedxarmpiedesi red renovi ng protecting groups or
functionalities, for exanple epinerising a conpound of formula Xlla

This is a repetition of catalyst preparation us in Comparative Example 1 except that an
ayueous NazPdCla solution with weight of 2.2 kg containing 22.5 welght % of palladium and
an aqueous CuCl: solution with weight of 0.5 kg containing 14.6 weight % of copper were

prepared.

This catalyst was evaluated by the same methods as in Example 5, and the resulls are
listed in Tabie 1.

Comparative Example 8

This is a repetition of Example 1 except that instead of hydrogen, ethyléne was used as
the gaseous reducing agent in the reducing process.

This catalyst was evaluated by the same methods as in Example 1, and the results are
listed in Table 1.
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[err"‘]

Xll, and,

if desired,

wherein a' and R err] have the neanings given for formul a

produce a conpound of formula Xilb

[err]
WO 96/ 03419

PCT/ EP95/ 02913
formand R2 has the neaning given for fornula X I.

wherein a"

is > CH OH or

renovi ng the protecting group or functionality,

> C=0in

to
- 17 -

free or protected

Speci fic procedures for

effecting epinerisation are as hereinbefore described in relation to steps
deprotection in accordance with the

1 to 4 of Schenme A, with optional

gener al
conmpounds,

procedures of step 8.

e.g. of formulae XliIb and VI

As already noted, 17[err]carbonyl
are new. 17[err] C-damara conpounds

- dammar a

wherein the substituent at the 17-position is as represented in each of

formul ae 1V,

Tadle VI |

to I X, Xa/b and Xlab are al so new. They are useful

as

internedi ates and are also to be understood as being within the scope of

the present frmventTom O these CTYMREHRHS 1 rgﬂe,ggmwrj GIREOIYjegdanmmar a
conpounds alfe of special interest, in partijcular as i|ngfdiddi at es.
Accordingly, in a further and spedi fdA/ngspgct fie pr ¢geRig.hégnt i on
provi des: d) erarhglear r | car bonyl - darjmarsyi congoungk.4 Pr efjer r egds danmar a
conpounds d) eaamplkd err]acyl - dammar a s@npoyndsgs.e. g. [conpeainds of fornul a
Xl'lb, for exas@hpleld/[ err]acetyl-danmessa conpourds, e.jg. -Ag3represented by
conpounds o Efc anplelda VI . 17(organo-788ét al -IC) -9%hd 1{(al Ryt i
met al - C) - damfang u:.u.,zu ple ¥ ncl udi n@@2hot h |17[:F] - gnd, 1@pecially,
17[err] - (or ¢ pegitiMe- Expmpler] - (allkal380net 41 - ASkammmaia cdPhounds| are al so
of special i &qmmtmveuﬁmmmghm an_ast4Pnt erlnedidak es 102

Comparative Example 4 837 92.6 101

Example § 609 97.5 120

Example é 554 97.0 127

Example 7 689 97.3 125

Comparative Example § 547 96.4 105

Comparative Example é 497 96.0 109

Comparative Example 7 812 96.7 109

Comparative Example 8 306 96.2 101
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Accordingly in a yet further and specific aspect the present invention
provides: e) a l1l7(organo-netal-C)- or 17(al kali metal - C-danmara conpound.
Preferred conpounds e) are 17(1-organo-netal-vinylene)-~ and 17(1 al kaJi

met al - vi nyl ene) - dammara conpounds as exenplified, e.qg.

for exanple 17(1-organo-netal - vinyl)- and 17(1-al kali m“ﬁjrm a
conpounds as exenplified, e.g. by formulae VI, Xl a and XI be

- 18 - WD 96/ 03419

PCT/ EP95/ 02913 Sui t abl e organo-netal groups and alkali netal atons are

as hereinbefore described, whereby 17(lithiumC)-, for exanple
17(1-1ithiumvinylene)-, e.g. 17(1-1ithiumvinyl ) dammara conpounds are of

parti cul ar,, nterlest Havi ng regard to the superiority of end products

. obt ai-nabl e"PF'IRFPREE 1 7[ err] - danmara compounds as defined under .e) are
preferred. Particul ar groups of 17[err]carbonyl-, 17(organo-netal-C)- and
17(al kal i metabrefafiBrBEsss cPHRAKNGS w/ﬂ)chm&%esvrhf md?eért}ﬂmé%h'tﬁe foolzé]efo
present invention include any of those hereinbefore to

nrela
17[ er r] - dammeTH¥S MRASHES '@‘é*ﬁ@?'é’f 'T’y’ ‘°i"ﬁ'6’f‘ ﬁal"ﬁ@“"ge"'b“'%f[\’gﬂ"fe neklt B§ Bﬂ} =
17- ( or gano- nethaimdb) ectallﬂd ahd @aloidahhve’m:italmdfél -for- dﬂﬂﬂhﬁlt:aﬁ}l\clss'eatmlng the metals
- danmar - 3- on&y F \)er}tgté ﬁﬁo sjtt&%ivz i e%thvﬂsgo@ﬁeduc ] cgeni ct a
err err err

| 7[ err] car bony(fm anmmara conpounds and
forth. As v?FF‘IPef?éU'aﬁpF‘@dF%ﬂ% ¥0P a3ty g esessyedt tepergofifeiedt 'ﬁ?dﬁ'éi‘ve

17( or gano- met@hoge predrayRr ﬁ)) QBMB% m%}’reggcem EMRIySwitie aGoluf¥n bf bikbRlk Ng a
| 7car bonyl - dammara co

17(tri f1 uor orfEfHyFoEY n%?bcﬂp‘ﬂ‘é’mﬁlaﬁdﬁ'&?daﬁﬁﬂfﬁﬁb reacting this with a
nmet al or gahi he ppreatsexccatiibiceio\ciditnel, siharein stgd notble meddil is salfpdainect ed as
appropri atg, thdeREACKULSEnd Q'Q‘F'E ql l«:ﬂé‘.\%ﬁa QYg IR s SIRRS %ﬁ:‘ﬁ}sfs%?e[ gbtdd-

renmoval of protecting grou nctionalities, for exanple ating
(e.g. as her &9PREL 6?"3*’6’@%‘?’1 FRUNIPBONGBIENSSIVMe a5t | on Scheme A) a conpound
of formul as.Xirhe a@cbebeb&hefgobemdam Wedleinfsoi el BpLIRaNE@R THah taRE @i dunt@re

represents a rr]a g and reacting the
obt ai ned progﬁ%wdf %‘I’(aflm{r:rgefte élangrﬁ'gﬁf"c éé%’?rpoglf &(swm sod'um cesigm.
her ei nbef ore W@P'Ptﬁ’e@dfmﬂugt ep 6, reaction Schenme A) and, optl onal |y
depr ot ect i 19 ThdSroRER4LEbrdir 18 cidifh rmvwemQaaatc%%wsmg,p%ﬂme%aémn are alumina,

functlonalltl S, to obtain a c ound of rmula Xllla
- 19 - 985" agﬂgcnve car nR sHicon ccrba e, rcr!lijatomaceous ecarth and pumice.

PCT/ EP95/ 029118 process according to claim 1, wherein said gaseous reducing agent is hydrogen.

7. A catalyst prepared by the process according to claim 1, which is suitable for producing
alkenyl acetates through reaction of olefins, acetic acid and oxygen in vapor phase.

8. The catalyst according to claim 7, wherein said olefins are ethylene, propylene and
iscbutylene,

9. The catalyst according to claim 7, wherein said alkenyl acetate is vinyl acetate.

10. The catalyst according to claim 7, wherein said alkenyl acetate is propenyl acetate.

K

—_—
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[err] wherein a" has the neaning given for fornula Xllb and Z is
an organo netal group, e.g. trialkyl tin, e.g. tributyl tin group.
17(Al kali metal - C)-damara conpounds nay be prepared by reacting a
17-car bonyl - dammara conpound with trishydrazine HO and reacting the
obt ai ned product with an al kali-nmetal organic conpound, for exanple butyl
lithium whereby the starting material is protected as appropriate, the
procedure being foll owed by optional deprotection, e.g. renoval of
protecting groups or functionalities, for exanple, reacting a conpound of
formula Xl as hereinbefore defined, for exanple wherein Rerr]-CO
represents an acyl, e g. (Jerr]acyl, e.g. acetyl, group wth trishydrazi ne
HC and reacting the ehimRRGEONPROGIRS OF idaTAIYSA Kew IPROBIGINGOT gani ¢
conpound, for exanpl eppasweesairabes amboweraansh peEPAREDABY yrHIgepr ot ecting the
product, e.g. renovi ngrddeegecting groups or functionalities, to obtain a
conpound of fornula Xlilla as illustrated above, wherein a" has the neaning
given for formula XlIlb and Z is an alkali metal, e.g. lithium atom As
wi || be appreciated danmmara conpounds for pharnaceutical use in accordance
with the invention will in particular be physiologically tolerable or
phar maceutical ly acceptable, e.g. non- or substantially non-toxic at
dosages to be adm nistered or havi ngoatr&mel of toxicity which is
acceptabl e at dosages to be administered, e.g. having regard to the disease
or condition to be treated. Choice of appropriate damrara conpounds for
phar maceuti cal use may be effected by application of technol ogies known and
connDnIy applied in the pharmaceutical arts.

0 - WO 96/ 03419
PCT/ EP95/ 0291Tis inventignriiates & mrseRpRIgtion propassof Sucdlyst Yhish feraRliiRnf noble
cowP<éunds n@&charrﬁdﬁab@f ass&n.s@t:afwstshancemgankan Gﬂaﬁﬁmadrﬂgfneﬁﬂrdr?d{p&uhd divot | B
or possess ar ceutlca as monstrated_in t g
Cest et notteh are BURHSPTRE AR Ing Butal vt Y SBprf g ekl - T PGl et
Stinulati @nmpriiéwnmynMdQ fwmmenmlnx@drqmmwen Fendainingran.oxidallye dete

cells (0. %o%lal@é%ldl'i%&%‘aﬁé& sm:tq@ar( 55 IVE stafts chBtaVREK Sistirey @cf@@sxi Reddeged
for 5 [err]days with O Olerr] spleen cells from CBA m ce gfﬁgﬁcmg 8-10

weeks). TH %M@{erﬂqﬁe @%ﬁ*?% *qfﬂd't& E‘eéf’"ﬁfr geterip vaPPRRN PR PR 89799
responder agehi@idet&dristcpdidin priratore, whmstdht ipgessoeaand ednsiynt gabebhaedirpiiac thepor

i ncor poration ot %,{,Qﬁe%sm ; atngCrRQ?%ﬂH ﬁ.@{qﬁ,e@ﬂ@% Bikatt Ba1sdiddinHetal

i ncubation at “var 1'ons an ferative response conpared
wi t h unt r samegueshnifhemetal components-supporting catalysf prepared by the process according

to the present invention has a high surface area and exhibits high catalytic activity, so that
the catalytic ability and life of this heterophase catalyst can be improved. The catalyst
prepared in the present invention is suitable for producing alkenyl acetates through reaction

of olefins, acetic acid and oxygen in vapor phase.
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*

:Damyar a ‘conpounds typically have an I Cferr] from about 100 to about 10 nM
or lower (as conpared to an I (Jerr] of about 2nMfor cyclosporin A in this
-assay. Ref erence: T. Meo (1979) The MLR in the nouse. In: "I nmunol ogi cal
Met hods"”, L. Lefkovits and B. Pernis, Eds., Academic Press, N Y. pp. 227-
239 2. Cytotoxic and cytostatic activity using a transfornmed human T-cell
line (Jurkat)TITLE: PRBPARATIONIFRACESS! © Rre AaMsST nF@RimabojlmmG)f

0.2 mM for 72 hours after which the cell nunbers are enunerated use of
o enoyrmati o aseay UbLKENY hi ARUEIATES - ANIE QIS OF cCrAT ALY IcEBEAARED B
substrate. Test conp@;&:j éggEd at varying concentration at the start
of culture and cytot t@)é&) red with untreated controls. Damrara
conpounds are found inactive at concentrations of up to 5[err]M indicating
t hat i nmunosuppressive activity is specific. ‘

- 21 - PEOS/ OFALAE INVENTION

PCT/ EP95/ 02913 3. Cytofoxi c and cytostatic activity in vitro using the
P- 815 nastocyt oma Teiklinveretion reidteGokd an Pepetdiiphapeocestiof ed cutdiyst
medi um (100 [err]l/well), the conpounds to be tested are added to the top
row i n 25 [ er cpmplrisimigt 8o blexmdsicds qsemc]nln alqrqp@tmem aenG et Mataleaeh

wel | and added to t he correspondi ng i.n the pext r ow, di um
addi tion, mixFRY }ﬁ%StFP"ﬂm%ﬁ%fo*r“ gRM PH*'Q% wH ﬁ@xgﬁqvgw necearth

[eneat ed U0t nd{2 EBBbuf. Eﬂé&&fé%gwﬁ‘%@tﬁ% t S@@é%ﬁaot‘a Ferisp o6

cells/well) i d I u f
hours at 37C ?Lst&e%d%@%?fl g at m)s eér’eégsogw % %‘ﬁr@iégl To ‘the
prof-i'ferati onprecasseofseﬂéopresendfsrﬁr@m‘:bnqoﬁmtprodudﬁmgamkenyl acetates
enzymatic-colorinetric assay: plates are centrifuged for 10 m nutes at 3000
rpm (EC Cent rthreRyghsupecieanofi olefissaraedticaretid | gnd raxygehs inaykgdr
once with PBS (Dul becco, w thout cal cium and magnesium) and 50 [err]|/well
of a 0.5 % TrP 100 solution (0.5 m Triton X-100 in 99.5 m water) is
added and the plates shaken well for 5 - 10 m nutes at room tenperature.
Substrate (p-nitrophenyl-N-acetyl-[err]-D- glucosam nide, 50 [err]l/well)

i s added. befo ggn@@@tup@ @Fﬁ@l g%gggﬁq'@t,q 37C. 150 [err]l of buffer 2 is

t hen added an st conpounds are added at the
start of incubati Gth&indaisysial ¢§Eﬁﬁf‘ﬁbﬁt¢pﬁlm¢ymtbfmek thesaghaeaction
conpar ed with untreated controls. Dammara conpounds are found not to

i nfluence prodffelafinon cxygencemdatiaeticoaig io yapel Nwhiasei duas nyeeimat
i mrunosuppressi ve activity is specific. Ref erence: H. St aehei_l in (1962) A

si npl e quant |9§ﬁQfé"‘?%tme?ecW§§€§ﬁQ: @g&t@tﬁﬂﬂf%@ﬁ“&dﬁ@r yseemichy
Uh the rat CBrpBdgse; hoblerRRERRl. pseTaly (o7 dStals | BromSEEf "
cells (1 x 10&8Fﬁﬂ> n&figh %Q%ek%ﬁ' Qéaﬁ%‘?l éé‘{k%lﬁ?éFHHth(Wéféla%rﬂr ynd

i njgegt ed subcut aneous y on |n o the nd- paw of f.emal:

W)l err] ratwmpbgfédgoabdwie 1808er Anirfate afed rosadrist. f oThis C;IITEFBQLG‘iIW
days and the popliteal nph nodes are.renoved
process has %een known for a long time ahd the key point of this

- process, the evenly distribution of metal components on the
surface of a supporting catalyst to provide high yield, aclso has
. been widely discussed and studied, mostly based on changing the
kind or relative compasition of the metal components. However,
no matfer how the metal composition or its structure hos changed,

the basic structure of alf catalysts for producing alkeny!l ocetates is
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* PCT/ EP95/ 02913 and wei ghed on day 7. The difference-in weight between
the two | ynph nodes is taken as the paraneter for evaluating the reaction.
Test conpounds are administered daily for 4 days at varying dosage p.o. and
i nhi bition conpared with untreated controls. Danmara conpounds are active
(inhibit G/H reaction) in this test nodel at doses of the order of from
10[err]g t0e§9€§ﬂ’dﬂ§/8§bl‘%r¢eol dHbple Loty srepape oy ifrfoeghbtimpapound
of formula I'C) are found to be up to about 100 x nore active than .

cor r espondi agcarfier witlepheepalladibm kndiey, armedcifor Reracopbing ¢ aticdy sist
One kidney froma female Fisher 344 rat is transplanted onto h{ahrenal
vessel of aand ian etkali pralsaling egrihepetal compeund. mhepeithihe melai ng
an end-to-epd anastoposis. ,Uethtic apastoposis S al so end-to-gnd .
Treatment wohProBoRBRLEANAS hPyeTe e bageld Snd EBrksr i d hrzeiny
of transpla ti nd.J s I nu r y atat

nephr ect orryﬂit'g é%ﬁgﬁsg?fenclg%gf ?@‘@rgﬁé&qgnég{ﬁ%%w%ablérgf k?écrbeIXi [ﬁent

relying on d%%fdr?{&&ﬁfi@o?fnagss@s9s9him%1= 03¢ 18 pard USre48688M 99s
ol Is taken ds th

conpared with contr the paraneter for .a functional graft.

Danmar a conpoundEapiet, dige @:rd#fdlystllerhp%yisd tbi pro dstc envdnly| atc efiaskes vo@is t he
order of from10[err]lg to 10ny /day p.o.. 17[err]-dammara conpounds are

k
found to bepgepsured iyl impreg tgnag gapfadivoa. gold tandodbex )ikenaroble

Encephal g%%é?ﬂ%?@%gg Ff?h@lé'qzqgﬁxrfoeerr (U5B 51 2ok 445441 ) Hrimcmtalyst
TraePLANT STBBIRY SetteRtio dyse Gl sptie Wk Renars ity Fiftegpgting
L ect od | n it RAUBON B IhEIIEE AELIOBIGR TN BN cepTB o

Freund' s adjuvant. | sease (paralysis the tail and both

hind | egs) ygs® 3917878} 0P TWdts MHE dledive dblsunetalsol etesased rind o s
as well as the tinme of onset of the disease are recorded. Test compound is

adni ni st er edhpe. interiosaridgodbengurfacel didaycarian i Hoveeveanwhileathen.

Dammar a conpounds | nhi bit di sease onset in t,Pi s test del a% doses of the
order of fr&GRMAYEr WG PESPOIr@d R/ Ty ay, | m%?@ I{Er‘fﬁsﬁﬁ %ﬁb%eﬁ R e

ggf-ggﬁ"g be that the reactants were scarcely able to effic"lea‘?’ly' diffuse YHto

L A R

17[err]-damara co ant-induce

0L57 & N SRR S0 USRS Skl oo lgnty e
Ver | ag, Ber llnmond@r id ircped9)e tis-drewyback, in the preparation process of the
catalyst for producing alkenyl acetates, usudlly, instead pf

ggga; impregnating palladium metal and a metal for promoﬁng‘cc’rolysis

on the whole carrier, but to evenly impregnate on the surface of a

carrier. That is, fo impregnate palladium metal and the metal for

promoting catalysis evenly on the surface layer of a carrier to form

" a spherical shape supported catalyst (USP 4087622). The

preparation method was that the carrier was impregnated with the

active metallic materials first, then these metal salis were

precipitated by immersing in a solution containing an alkali or

alkaline earth metal salts (USP 4048096, USP 3775342).
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OFA and Wstar rats (nale or fenale, 150g body weight) are injected i.c. at
the base of the tail or in the hind pawwth 0.1 m of mneral oil
containing 0.6 ng of |yophilised heat-killed Mycobacteriumsnegmatis. In

t he developing arthritis nodel, treatnment with test conpound is started

i mredi ately after the injection of the adjuvant (days 1 - 18); in the

established arthrif, I e nt J.s d ; .
secondary infl am‘rgplkg-‘ngﬁg?m\gl S gh%%pﬁl}cﬁ&%/éﬁlaf)%g%ﬁlﬁﬁég&g&nﬁlggt tvﬁgh
experi ment, WQISHWRH Hhafothér J_rﬁle_’f'%?s oy EBRASH I Up RYBRESiPTc 8mbination
m cro-cal i per. Danmmar conpounds inhibit disease progression in the

devel opi ng owidhtahl akkiwdd dreslk alinelesarh deelyl dosepoeindhe spaeiabicarrier
10[err]g to 10ng /kg. | 7[err]- danmmara conpounds are_ found to be _
subst anti al | W@&br &Sg&t-ent Thiaincorfi@rr [wogawashesonybihdgcids deferenihe

H | R to S d, Bl .Qpd, Cel | WD, .M shel | - Dut_t

Vbuse spl conTQEEOTERON GuralTBCTEd WiBRESeE RGNS [ RIS Ba! o (P

wi th sheep er _@y]@{é%;h(SRBC, 3 x 10[err]) for 3 days in 1 m final volune.
V .

in 24 well plratées. ocytes- are harvested, washed and plated at a

density of 1 x 10Emicé ellodionhasef thadMetul it fpaSihdnhgieaiciiS)were-
Conpl enment (guinea pig serum is added after a 60-90 m nut€ i ncubation

period and i mahdiemogenems durin§othainigregtatismuveichf werutahredultlin
test is evaluated by counting (mcroscope) the plaques. During the 3 day
i ncubation, fhe InepteMeyemeus edistribrdiono ametht sydmqsrRaE) o Wwerrier,

bi nds ¢ ot he TARTPLRME. RY HesEERE LR avR bas ShOAE St bhicarebaai Bssn
f o . - - WO 6/ :
pCT EPos/ 0208987622, 3P AER2308,908 Biltish EStell L3Rl 654): oot saTesat. in
eryt hrocyt esme%fwaraﬁr&a%%éemggym BROGERTA Safkehyldb8etates, the

ant i body- producing cell. Test conpou Is a at tHe start of incubation
at varying cersteriysiviamesdentially srparsdy itngrdgmaaaue plaliadivencha a -
this test nodel at concentrations of the order of from10 to 100 nM  °

Ref erences: RetaiMienaprom@ing matalysisloge)comhinictionowith aor mikalfiogse

I o) | i i jtro, Sci 153: 1004- 10086: d Rl. hel |
RV Dot ol aEe SRRt e kel Shraporng s e dotes P Lo PR SE R Em
I i . . 423 . D) -t Y
R;Lgﬁsenmsic'?i ﬁﬁr@é‘?i mc%ﬁ%ypé@ééﬁ[ Ef?f%étsalggngswy\g#t é%%n@rrgqu eorfsﬂ?)? a
1:1 (v/v) m xblbeviak §Téfb§fr]cslglsgg<§@rﬂi§lﬁ' v?b@qg@ﬁéénawé@donﬁebh _@w@goz X

10[err]) and a 10 % sheep re ce SRBC) suSpension are injecte

s.c. into theotdigbh bif nsboludsieppblbhdivmmlienEsdnBlLhtetal éoq6- iy warekrs odinly.
50 [err]l of the SRBC cell suspensi Onpé{di |uted 1:1 v/v with PBS) is .
injected s ccatmysishe (Rdftheniime fepnpigd carieamos momepad fincamealikake

napooPes HELIATR, e et 6 TR el BB, AT o T
d i d . i . ' ) A
T o o SRS R R yBSEEAIRLETSh Ple IR faog oo

foot pad over cifidrebhd 9ormasdi ieaisibrisié dxiditiesiate plaiftidivet vk =

X; Jghickness of left footpad =y, %specific increase = z: :
z=(Tx-y)/y) . aodfal fof promatingacatabysisunds) theiisetat BeHoraicri wasi w ashiesd
test nodel at _doses of the order of 1 to 100 [err]g/kg p.o.. 17[err]-dammar
conpounds i Wit WREtEF ed& | 68MEV@ossslWpla hdopsdepreduced 10yrR@kgtne

Ref erences: A TJ. Bi anchi,, 6 H oi j kaa R _Br.enner . Tees, . [dign, &

M H. Schrei ePr?Tgég?%%he(é)o#H%eIdd%écij\éﬁl f‘g’fr?eo?ﬂpg%de g%ﬁ‘@é‘gﬁl\%’lc ,fgltl- 2

restricted DO BHHLE cotalysis supported on the treated carrier were then
reduced to the metallic state; (5] the reduced carrier in {4) was

impregnated with a solution of an-alkali or alkaline earth metal
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.290: 62-63; and P. Herrmann, MH Schreier, J.-F. Borel & C. Feurer (1988)
*Mast cell degranulation as a nmajor event in the effector phase of

del ayed-type hypersensitivity induced by cloned helper T cells. Int. Archs
Allergy appl. Inmmun. 86: 102- 105.

- 25 - WD 96/ 03419

PCT/ EP95/ 02913 10. System c |upus erythematosus (SLE) in the nouse
(NZB/ NZW  clanplcuiNgyy Zanlcar(d) bttee kimpiregr(dizid NZ@yri€d ini ¢8) spast anieodis| y
devel op characteristics that resenble system c |upus erythenatosus. At 2 to
3 nont hs t h&mong|ihesetsteps, eaonventionaly, dbesredusinghishert Héy Wkl op
system c i mmune neph s and proteinurea, and h di ct abl e cqyrse to

chr(lzni c renﬁ’lev'\"h Pﬂ"&l‘iitéb:’ [t € G CIBD RO P HF'%iae$agé (NGt Gt !4
31 mos. o l@ Bor PR FOIETRE, e, R RRdRACT  DfyreCah

week and aniym| $4RIR aﬁ@m@@aiafak%ﬁl(s;[zgﬂﬁtﬁgge?dﬁm@rsmfzféé%mfethe

experinment. “Ten mce are used per group. mrmara conpounds are
active in peeyfigri Ny ¢heecagatehsdt prepbreaboby t fiss rdghod is usually
adm ni stration every 2 days. at doses of 5 to 100 [err]g/kg p.o..

17[ err] - damuesaxtisfoedomgds are sinilarly active on administration every 2

days' at doses of 1 to, 100 ng/ kg, p.o... ef erence:, B. S.,Ang'gews, ] '
R A Ei senberg, Alm ondesfiia sgsaive, the abavecmoliamoin Hie ReeRatinnih &
FJ. Dixon (1978) Spo neous nmurj pe |l upus-lJk n X i ni cal .

mani f est at i S 5sseQErtjgfi' SP?‘&!'%%*. P%'f Bl .%%'.niﬁ%g?%&ggce&%%}%%&%ds,
e.g. |l 7[errkad r u eneinb r ith ; F&Fg nd
of formula #?I 2@5‘%‘?&%@) gﬁéeggéﬁr'difﬁg yéé@g%urﬁ?égﬁé gﬁg}%‘;gguta?ca s,9§J
e.g. as i MyANiAHBPK§BsHVIR AScIRY! ageritstin nq@amph@rsxe F&Jemicm%edAm’ro a

i mmunosuppressive agents they are, in particular, useful for the prevention
of acute andédudaihgprooesgsarutilizing gaseoasspeducing exgeénts in. gaseous he
treatment of: recipients of heart, lung, conbined, heart-1ung, |iver, kidney,
pancreat i c, Rh@seor Asorriesili thesgrdalyst greyPHs G PsYIadliaeag adnetrd

e e B A B Tl RO B
22 5oL AP ORI A S prbp LG

- 26 - thi¥OpYE5EA# iBvention has a high metal surface area -and exhibits
PCT/ EP95/ 02913 wi th an aeti ol ogy including an autoi mmune conponent such
as arthriti fighocctabnipteactisiigtivius Hheloatalytiaetticiensyctinahlita of this
progrediente and arthritis deformans) _and rheumatic di seases. Specific

aut o- i mune helesegeneouswnotalydnate impRdds may be enpl oyed

o

SUMMARY OF THE INVENTION

This invention relates to a preparation process of a catalyst

which comprises a noble metal and a metal as catalysis promoter
in combination with an alkali or alkaline earth metal compound,
supported on the ou.’fer surface of a carrier. The preparation
process comprises impregnating the carrier with a solution
containing an oxidative state noble metal as the main catalyst and
an oxidative state metal as catalysis promoter, reducing the

oxidative state metals into the metallic state in gaseous phase with
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include autoi nmune haemat ol ogi cal disorders (including e.g. haenol ytic
*anaem a, aplastic anaem a, pure red cell anaem a and idiopathic

t hronbocyt openi a), system c | upus erythematosus, polychondritis,

scl erodoma, Wegener granul amat osis, dermatonyositis, chronic active
hepatitis, nyasthenia gravis, psoriasis, Steven-Johnson syndrone,

i di opat hi ¢ sprue, autoi mmune inflammtory bowel disease (including e.qg.
ul cerative elgdicoandrddgBing EgeesBh e i afm ol ereitar8y presaupe
di sease, sarcolidosis, multiple sClerosis, primary biliary cirrhosis,
juvenil e di adretlqpag dicrieeriratedh| thientippere gnalireg the redteeicbec aarigr with
posterior), keratoconjunctivitis sicca and vernal keratoconjunctivitis,
interstitialdsehgienmwbeansalkalboralkaline earthmetal glaompatndephe metal
(with and without nephrotic syndrone, e.g.,including jdiopathic nephrotic
syndrome or qﬁmmneg\ﬁaﬁy@m@ hRgpagsalyst parteP S G#mchlﬁds{}’%. gbProcess

For use i CRECPIOMaa THE Brasent drvieh BebiBElsoR Bidhar o Grdhiare ey

the treat rrergx}-gbigst%] acuy '\,ﬂt‘rra ' Yié | iy Ofy %mﬂg
conpounds, e.g. a 17 g‘r]?é’;mg %&rrgou ds%@%@r&ﬁ%f glrdeoirdhecsrgrl ed, gre
al so i ndi catcadtdilgticiedficieneydidnd el &fVmiﬂhéﬁfrU@ﬁé@@ ¢ateyshe Tised.
For the above indications the agpropri ate dosage will, of course, vary
dependi ng, feataysirprepaned i tbeppeztenbimeenticn idsvitbledde pioducing
adm ni strati and the .ngture and severity of the condition being. treated
and the eff Peﬂﬁ’iggﬁf‘ﬁ@\ﬁe%f?UQ gemghen ofi iddelinser poadtel egidy and
aninals are j i gsages of from about 0.001 to 10 ng/ kg/ day
p.o.. In | ar‘%&ahaﬁﬂa?éf’%aro#%gggrml e humans, an indicated daily dosage is
in the range of from about 0.05 to about 500 ng of the conpound

adm ni stered orally once or, nore suitably, in divided dosages two to four
times/ day WRERAYLEDSPESCRIFTIONIOF [AFIMVENDI®Na conpounds wil| be at
the upper end of this range and doses for 1/[err]-danmara conpounds will be
at the | ower endThis invention relates to a preparation process of2d eatalyst WO
96/ 03419 . . , L ’
PCT/ EP95/ 028¥Rich comprigan @r arbleameaiabms mrinesorapanent anrd edbage

regi men cConpLi an initial .single gral.dose 0f.0.05 - 10,.nmg/ kg of t.he
conpound, Z%f?ﬁgsm%s pcf‘i]t9®tsbs $6 e kAP i”ﬂgg'oo{% AL yoﬂoék?hr dne
to two week - i i f Y, i 0 nce
Lo, e, ek ke Beir kel il carheIdRE, 1 B A ot e B BB Oe!
reached. Wigutdresurpareustid eciieen Thengxdnhpled behidtumepiers 8asanbse
e.g. as part of a triple or quadruple drug therapy, |lower doses (e.g. 0.01
my/ kg/ day i aluminal silitarg/drel, dasilionl aoitivial Igarban, beilised.  cdpbidter,a

conpounds, e,g. 17[err]-danmmara conpounds, as hereinhefore described may be
adni ni st er ediBjomgcenepgrinapuraiee and the ikeuwhile reong jhem gilica

iy, for, le in the,f f solutions far, drinking, taplet
Capsul bs. o DATERELTRITy. Ths SRARIE Oh AR NPlR Gsi o] db malasidnth ass

or _suspensi aemiEIBl MBS o AT SRR BedgRage {BbfeR e

preferred, altl for sone-conditi ons, ple rpr venfl_on

rej ection oimbiylsderums @ @dnsiuranahel hagMBsLin, W dmeri@tier g[jold
desirable. The conpound may al so be admi nistered topically or dermally, eg.
in'the form@idxodppet are gaeferabke. ofhie exapnppes afittre alkali or akaline
pur poses of app|ication to the eye, in the formof an occular cream gel or
eye-drop pr @dﬁ&btmc?ﬁﬁm'én iqrebhgday depxidenrageintganntiretesand -

i g from 0.05 tg 10 12,5 f_the d d .
phar moeut | EIPABRTAIR) StcpRdP sl qeilinore sr i mBRbespnRangny.
L7l err] - damaid SAINEVhife RRBAIIREA B ARRSIUMPELIRG RO RERARIGE, ihany
means known or conventionally enplFoyed | he galenic art, e.g. Dy Intimate

admi xt ure widdtamshunpeicsiatehir suepUinert prefereBl@bl e diluents or carriers
i ncl udi ng pharnmaceutical or injectible grade water. As previously indicated

phar maceuti cal cbhpdistinmtive demtuse nof teerproa esorpoondeing to the present
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.e.g. a l1l7[err]-dammara. conpound W || appropriately conprise a damara
“conmpound in pure or substantially pure form eg. in the-formof a pure on

substantially pure single epiner. In accordance with the foregoing the
present invention also provides: f) A pharmaceutical conposition
conprising a dammara conpound, e.g. a | 7[err]-danmmara

- 28 - WD 96/ 03419

PCT/ EP95/ OZWentio&q@powdprégbdm | fpf OEertenpar iferd producing OEIREAY] Of
formula I, IA IBor € In coibination with a pharmaceutically acceptable

di luent or cwrefctes, thee covardniiond fredbeingegemidess bytiaingf liquid
illustration only in the foll ow ng Exanple which refers to the acconpanying
Fi gures: i nrediuging ggeats indiquigh phiosshisnchgngred/ipalq segucingapeyeass ype

hypersensitiyjty (DTH) test conducted on, sanpl es of Pal nyrah flour extract
and contr ol ﬁaﬁwégcwguﬁéeﬁw@nw%mw 99&%&9%?%?0%% S

oated | Lt BRATERTOF 1, SXHGHIE St iRl o Wife MR SRREHI MR dd°
- 29 - alkali solution to transform the oxidative state noble metal and
metal for promoting catalysis (which are supported on the carrier
after the ir{npregncﬁon]. into hydroxide state, these are reduced
with suitable gaseous reducing agents in specific reductive
conditions and transformed into the metallic state.

The term "oxidative state" used herein according to the
present invention means a metal in cationic state, for example,
oxidative state palladium means Pd?+. _

In the preparation process according to the present invention,
after the metal compdnents are supported on the grface layerof a
carrier by means of conventionally well-known method, the
heretofore un-reduced catalyst is placed in a reactor, and a
gaseous reducing ogeni'is used under suitable reducing conditions
in gaseous phase to reauce the oxidative state metals info metallic
state metals. While the examples of gaseous reducingg agents
used in the present invention are hydrogen ‘and ethylene,
hydrogen is preferable. |n the reducing process, itis prefercbfe to
dilute the gaseous reducing agent with inert gas {such as nitrogen
gas). The volume percentage of the reducing agent after dilution
is in the range of 0.05 to 75%, and preferably, 5§ to 30%. The
amount of the reducing ogen’r'used depends on the amounts of the
noble metal and the metal for promoting catalysis, the equivalents

used thereof usually should be at least 1 to 1.5 times of the
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MO 96/ 03419

* PCT/ EP95/ 02913 EXAMPLES Exanple 1
| sol ati on and characterisation of the conmpound of formula IC Prelimnary
St udi es -4 aliquots of Palnyrah shoot flour (Borassus flabellifer L.) 10
g each are extracted with 200 ml of the follow ng solvents to identify a
sui tabl e extraction procedure. - ethyl acetate (A - petrol ether
(B) - (Equi | iOyREcOfs@Y) mmore
extracted Hgitcﬂ'gqgﬂggl%Irgqtg{l%%éggﬁgaﬁgoelI*ihnég[e?o%’ir%lg"sgo- 70[ err] Cc:jﬁﬁ}?or 16
hours, fol | pagddigoardends deet obenaisede f PhelGeblucing Temperateder és
yields after evaporation in vacuo 1.1639 g of hexane extract (E)_ and 0.335
g of di chl ovsuetlyabeteseendtOq kp. 300 FEaandmrefesabiysbeiween 1&hiaA5S&nd

tested in the Mshell-Dutton assay (primary hunoral imune-response to SRBC
in vitro, I\/Da:.aTrh'aeddb;c’rplgppyeesureaistwmnﬁwmwaaancﬁlf@h‘l‘akgjgmz (gauge
mast ocytona cell line for cytotoxicity. Results wi th expl orator

extracts: pPeastee)) dhdapdefesdoly;i hehveeny labt itoi t@SoMg{&mgai/@@Uge

| ynphocytes in vitro (MD test 8 hereinbefore) with extract A) being the
nost active RIESPYFe). approx. at a conc. of less than 1:4000 dilution).- The

I ' f ' f ' ' ;
i i o). The | 4t T tedlheing PrespSnlbRors i cePtalits Whshed)”
Ext ract A), Wi rianeer Ratese Uil the? SRS ok e Sttty

reaction (teamdyveel eindpeheldridae rAfidrt dryipicyiinas inisragrenetkvith ian
Tables 1, 2 and 3. - 30 -

96/ 03419  aqueous solution containing an alkali or alkaliper/&addy oretsl
Table 1. Primary hunoral imune response@%l\/D . s Extrac Concentrat*i on
% | nhi bi ti orcompound. 1: Emally, the calgiyst is dried;-gpoa temperatypg

3:04008: 4000 be'twégn ggéo 150 (1,‘ 4uon’ril the water clzg%’ren’r is beh)vé:ef}\OB to 6% by

weight, and preferably, 1 to 3% by weight.

The metal comp'onem‘s-supporﬂng catalyst prepared in the
presentinventionis sui}fcble for producing alkenyl acetates through
reaction of olefins, acetic acid qnd oxygen in vapor phase. Said
olefinic compounds include ethylene, propylene, isobutylene and
the like. For example, the catalyst prepared in the present
invention can be usedin the presence of ethylene, acetic acid and
oxygen in vapor phase to produce vinyl c‘cefcfe. The catalyst

' 'employed in this producing process comprises pcllddium; gold _qnd
an alkali or alkaline earth metal compound (a potassium
compound is preferred). Also, the catalyst prepared in the
present invention may be used in the presence of propylene,
acetic acid and oxygen in vapor phase to produce allyl acetate.
The catalyst employed in this producing process comprises
palladium, copper (bcriuni and lead can further be added), and

an alkali or alkaline earth metal compound (a potassium
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.E 1: 40 100 1: 400 20 1: 4000

°5 Table 2. M xed | ynphocyte reaction Extract Concentration - %
| nhibition A 1: 500 100 1: 2500 70
1: 12500 -50 stinmulation B 1: 500 100
1: 2500 -40 1: 12500 -42 E 1: 500
-40 1: 12500 -30 -29
- 31 - /
PCT/ EP95/ 029cld£Qp%Jr$§gil§§D%?feg%c1{ " mast ocytonma (cytotoxicity assay
Extract Concent r At igertaife brhblirti @f Ahe abovie 5prepared cc’rogmcb for
1: 250 100 1:1250 . 38 B, 1. 50
100 producirey alkenyl acetates is placed in @segacting tubepwith an
1: 50

10 The &am&@%&%g?a&&f Peomm ﬁ&agg%‘éséht%%-%%r vpuﬁgleéygéﬂ%/‘}aﬁic
WFor mat  on AESVIE AR, TSRt TEHRACHRY Tupe. AR HRRE qre o

scale extraghiihuéey (Y 1RE RASE Sidte Lt tEnSEtaANe sef AR dBRingUr)

are given oral |y once i Vé m ce oné hour prior to the antigen
adm ni strat itenthd eclieRytoPfhescafalystd Mhigse pébetimyigases comprises 30

i njection.CyclosporineA'is used as a positive-control. The results are
given in Fi dor45MolOmhe %xaf ebefiny B0(lex S0acoumefidoBriitagebigasi 2ip bhows
appr eci abl e ~ . . i
volume % of acetic acid and 3 to 7 volume % of oxygen. Theyield
of alkeny! acetate is determined by analyzing the composition at
the exit of the tube in a definite time. .
_ Generally, the selection of a catalyst in the industry is based
on the catalytic activity. The catalytic activity can be calculated
basically according to the following formula:

i

The activity of a catalyst:

weight of alkenyl acetates producedig)
STY(space time yield) =

volume(l) of catalyst x sampling time(hr)

o Yat,
Bl

The selectivity of a catalyst:

moles of vinyl acetate produced
C2 selectivity =

moles of vinyl acetale produced + 1/2 moles of CO2 produced

moles of allyl acetate produced
C3 selectivity =

moles of ally! acetate produced + 1/3 moles of CO2 produced

As the surface area of metals in the catalyst prepared
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inhibitory activity in vivo. Extract A (ethyl acetate) showes the nost
"promising effects in vitro and in vivo and is chosen for |arge scale

extracti on. - 32 -
WO 96/ 03419
PCT/ EP95/ 02913 | sol ati on and Characterisation of the conpound of

formula IC 50 kg Palnyrah flour (Borassus flabellifer L.) is divided into"
5 x 10 kg peiddeordingcdsthexpraseed invidhizdh ietHigheacebatpare d twthose of
tenperature and filtered after 1 hr. This procedure is repeated with 15 1
ethyl acetathe Tataysbi npdetidredt by (twljedvesirgngumaessedsingvdcido a
brown oily residye of 95.5 g, whjch is, then part,itioned 3 x.in the solvent
syst em 90% &QEEGIBIEOREHS) mm‘h#pﬁmm&é "@ELF,Geflqms{ gndhepRegeent
giving 19.8.9 of,a.crude solid,atter evaporation in,vac }:S 1S | ied
Do a8 x 35UEYSBERIIIERER: ni o hireBirRedl . ghg ¥ g alids, Db
chromat ogr a £:t.h )s f t - I

chromet oot <AV G211 hEHSUnBRL{HE dardly IS A FEbBRCL cikbfly
fractions Neyediatésaifie3cidiPsPprépfardd iW fHe gsidserityinentivbn RothenN-R
test are coll ected. Fractions 2 and 3 (1.92 g) are further applied to

a 55 x 36 qamsziiﬁiesd')i@’hep@jmhimtwadhé swieble eeagtidnaofn xlefinnfacetic
hexane/ acet one, the centent of the latter being increased stepw se from 20%
to 50% 22 facict gpskoxygen.dyvi clse Ericdongsiks ovar hifes i ddvalisTcompeared

bi o-activit mbi ned Wi th t I ni ' f t.i. .1,
(0°28 g) ' r S MR CORMI RE ety st ms et SEIfdresRiinVetiof it ep
IS f - .0 \M .

ai chi or onet B8 FRoREIBTPrE GkEGH Sekiclel Bttt Yolbme obsatalvst in g
6 bi o-acti veher gehéfdea 'g:lbrybﬁhdﬁﬁs)@ WHeP 1 Cisditi dhisoPindusihthetic
further processed in 3 equal runs wth preparatory HPLC on. a 20 x 250 mm
col umtm ‘of Speerdtbon b{sUeth 2afRiGedsureeridmperaitbrepaxygéo eonkdeéfdradion) ent

of acetonitrile/methyl-tert. butyl-ether (9: 1£ in water is applied and,
fracti ons aremeivvepadtastng Woreomes:i ifg the pwductive yietdagamaeins

Lbave. T hougro B g i aRiEHe sBREiRG Yo BBy € b LETelet bt
hanol-/ 4 s l, -9 ' i QL

giving 7 aoiv TFIEEISEEvIT e d8oqHon fhr BE fFoBEr, Ihith, fedopito

same HPLC C‘Pék@gg)ofﬂd@cﬁ%% Gt ic?cm?&ﬁoa'?ékidé/ éﬂ’ﬁ%ﬁ’lefsg%r)@duéi qu@”d@'ﬂFh%

nonitoring at nm Four (4) active fractions (1.3 are detected.
100 [err]g abngovtliof ¢arsdhydestidettrothe vhik rdsOmaieiifbCecorisumpdion
Li Chrospher RP18 (5 [err]m wth : '
- 33 - will be lower.

The present invention will be further described with reference
i to the following Examples and Comparative Examples, but the

R

scope of the present invention is by no means limited.

. Example 1
The carrier employed in this Example was a porous carrier of

alumina/silica with an outer diameter of 5§ mm and was available
from SUD-CHEMIE AG. This carrier had asurface area of 100{0 120
m2/g, apore volume of 0.7 to 0.9 ml/g and a bulk density of 600 g/I.

The metal component-supporting catalyst was prepared.
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MWD 96/ 03419

*PCT/ EP95/ 02913 acetonitrile elution of 1.5 mM/mn. Fractions are taken
based on diode array UV detection, simultaneously at 220 and 240 nm MR
activity is shown to be present in a fraction with a single and pure HPLC
peak at several wavelengths and with a retention tinme of approx. 11.6 mn.
Remai ning activity (1.1 ng) fromthe preceding step is processed in 11

al i quots of deedreifgatd thexksitdwim estePE vay, and the fractions with the
single pure peak gave, after collection and concentration, 0.5 ng of a
whi t e anor phous conpound. The properties and physical characteristics of
this conpound are_set out in Table 4 bel ow The actjvity _of the isol ated

conpound i n ¥h&P nlik:i A nesieeYap MR dCleaxaludion vvidh weight odn@.2nkg
Jur kat d P-815 t ot oxi.cLcyt ost ati. i vit test 3, i d d
compar ed wi th the aCANATURS] ScyeiGhlof Af BalESRom wed FHAaH dALSape

?Sgiy_s' The r%“ggfgg"lgbﬁ%dnﬂ\r&ﬁi $51uttOn WBRHCWRiIBHI %% 0.5 kg containing

PCT/ EP95/ 02913 30 weight % of gold. The mixture was then &Ried with

deionized water ftill total volume was 37.2 . 100 | of

clﬂminc/silicc carrier was placed in an impregnating tank
with rotation rate of 24 turns per minute. The mixture was

added rapidly in 10 minutes.

Step 2): Hot air was passed through to dry the carrier until the
remained moisture was less than 4 %. The temperature of
the hot air was lower than 120 °C.

t

Step 3): 28 weight % NaOH solution with weight of 140 % the amount
absorbed by the carrier {about 60 kg) was added to the
dried catalyst. The immersing time was over 20 hours. '
The originally soluble chloride state palladium and gold
were transformed into insoluble hydroxide state ;;cl!odium

and gold.

Step 4): The impregnated catalyst carrier after drying was placedin
a reducing reactor with temperature controlled at 165 °C
‘and pressure set at 2 kg/ecm? (gaure pressure). The
reducing gases were passed into the reactor with a flow
rate of 15 cm/sec, wherein the composition of the

reducing gases was hydrogen : nitrogen =1 : 3. The
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1. Appearance col orl ess powder 2. Mass spectrum ( FAB)

"me=443 (MH err]) 3. Molecular formula - Cerr]Herr]gerr] 4,
WV spectrum (MeOH) End absorption 5. Proton NMR, 500 MHz in CDO[err],
see Fig. 2 CHCl [err] as int. stand. 6. [err]GNWR, 125.7 MHerr],
in CDCl[err], see Fig. 3 CDCl [err] as int. stand. 7. Solubility

sol uble in chl orof ormand net hanol ,

i nsoluble in water hgvdrtﬂ'i@be&fd:ié Balladium and gold wéré redwted into
Mer ck Li Chrospher 100 RP-18 (5[err]n), 4x250 mm acetonitrile at 1.5

m/mn.; det ect i ometalitostahe. pialndiukat eand gebdphot odi ode array det ector
- 35 - WO 96/ 03419
PCT/ EP95/ 02913 Table 5

001 o0 col A TR ve Sy WEPHHEhEA 1 1ot ERTBALAYiShL"
IC[err](ng/m) . . . u t
P. 815 Oyel ospor i with the amount of 15 to 16 if&S of deiopized watet f:lé"?

>5000 Silicicoli . .
2 Formila |G Conpnier of *fb?§%*n?fyi*1.“g"*" the cotclyslgggg ffe@ of chloride

>5000 ions.

]

Step 6): The catalyst carrier was dried as in step 2).

Step 7): An adequate amount of potassium acetate was added
into the dried catalyst carrier, so that each liter of-the

catalyst contained 30 g weight of potassium acetate.
Step 8): The catalyst darrier was dried as in step 2).

After the above steps, a catalyst contained 3.3 g/l of
palladium, 1.5 g/l of gold and 30 g/l of potassium acetate was
obtained, wherein dll palladium and gold were well distributed on

the surface of the carrier and the surface area of m;’rcls was
determined, the results are listed in Table 1.7

Nine hundred milliliters of the catalyst thus obtained ‘was

charged into areacting tube with an inner diameter of 20 mm and

alength of 2.0 m. Under a pressure of 8 kg/cm? (gauge pressure)

at the inlet of the reactor, the reacting gaseous mixture was

infroduced into the reactor at a temperature of 140 °C. The

gaseous mixture was comprised of 41 volume % of ethylene, 43

volume % of ni’rrbgen gas, 10 volume % of acetic acid and é volume
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.Cyclosporin Ais enployed as a reference i munosuppressive agent.
"Silicicolin is enployed as a reference cytostatic agent:

- 36 - WD 96/ 03419

PCT/ EP95/ 02913 EXAMPLE 2 Synt hesis of

(17[err]).23-(E)-dammara- 20, 23-di ene-3[err], 25-diol (COWOUND OF
FORMULA |1 O a) Process step 1. Schene A .
3[err] -t - Buflofdoxpgksi.| o¥hil& [ther & omm ptositi bexahdhedaxitew aseanalyzediin a

A solution of 12,0 q A (Phytochenmi stry Jloc. cit.). apd 13,6 g ipidazole in
450 i di netdgiintdertimeaethe ecdiidy @rnde’fhtarsgﬂﬁc\mvﬂ?y 2319‘ the co%g's were

" oom t bper RARUICHFaL Al eRUieCTR st RE magBle 1.5 51111 overnont &

When the activity and the selectivity of the catalyst were
evaluated, the crude product at the exit of the reactor was cooled
with chilled water, and the composition was analyzed by Shimadzu
Gas Chromatography. The flow rate of the gases was determined
by Shi_ncgdwcl Dry Gas _M'e’rer and the surface area of metals was
determined according to ChemiSorp Method as in ASTM D3908.

Example 2

This is- a repetition of Example 1 except that, an aqueous
NodeCI4 solution with weight of 2.2 kg containing 18 weight % o_f
palladium and an aqueous HAuUCIs solution with weight of 0.5 kg
containing 36 weight % of gold were prepared. As well, a catalyst
was obtained that contained 4.0 g/l of palladium, 1.8 g/l of gold
and 30 g/l of potassium acetate, wherein all palladium and gold
were well distributed on the surface of the carrier.

This catalyst was evaluated by the same rﬁ'ethods as in

-

Example 1, and the results are listed in Table 1.

Example 3 _

This is a repetition of Example 1 except that, an aqueous
NazPdCls solution with weight of 2.2 kg containing 22.5 weight % of
palladium and an aqueous HAUCI4 solution with weight of 0.5 kg
containing 45 weight % of gold were prepared. As well, a catalyst
was obtained that contained 5.0 g/l of palladium, 2.25 g/l of gold

and 30 g/l of potassium acetate, wherein all palladium and gold
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washed wi th aqueous 5% sodi unmhydr ogencar bonate and brine. The organic |ayer
"is dried with sodiumsulfate and the solvent renoved under reduced
pressure. Chromatography on silica (hexane/ethylacetate) gives the title
conpound B as a white foam Rlerr] (silica): 0.53 (hexane/ethyl acetate
9:1) [err]H-NWR (CDCl [err]) characteristic signals: 3.15
(1H,dd, J=5/12, HC(3)), 2.65-2.45 (1H mH C(17)), 2.10 (3H,s,Herr] CCO.

7 -

b) Process o 5
V0 96/ 03419Wé‘ﬂe welPisibdted on the surface of the carrier

PCT/ EP95/ 02913  This catalyst was evaluated by the same methods as in
3[err]-t-Butyl -dinet hyl sil oxy-17-acetyl - hexanor - dammar ane- enol acet at e

[err] Example Ischndi tive sesulis areplisteddnebalbtedi.c aci d hydrate in 200
mL acetic anhydride is heated to 140[err]C for 30 mn. At roomtenperature
3.0 g Bis added and the reaction m xture is heated for 3 hrs. to

140[err] C. Acetic,acid is slowy distilled off during the reaction period.
The reactio%%éi s concentrated to about 100 nl under. reduced
¢ G

pressure, diluteg ékﬁf&ﬁfo?@&ﬁ{ﬁl?t e%ng.éﬁt ﬁﬂlcﬂ aﬂHeameZ%%S and

i
sodi umhydr ogencar E)"ona%]e.8 %‘2 organi € layer rie sodlium s te
the sol vent Ngsmi€l, yBistioredifiedv8[§iap Wie2. FkasbophoPiRi§ B ight % bfca

(hexane/ et hyl acetate, »95:5) gives the title compound C as a white solid

(m xture of palbadiunt ersdneni aqeeses HAUES) soRptor withl weaght 0#0.5 kg
(hexane/ et hyl acetate, 95:5) [err]H-NVR (CDCl [err]) characteristic

si gnal s: 3. 15qniQining-40 yeeight B of golsbwereop(epared chsyyelly erepialyss))

R0 Yok AT TR R e P i of bAIGTIR AT Bl otte
[err] and 30 g/l of potassium acetate, wherein all palladium and gold
were well distributed on the surface of the carrier.
This .catalyst was evaluated by the same methods as in
__Example 1, and the results are listed in Table 1.

L

Comparative Example 1
This is a repetition of Example 1, wherein the catalyst was

prepared with an aqueous NazPdCly solution with weight of 2.2 kg
containing 15 weight % of palladium and an aqueous HAUCI4
& solution with weight of 0.5 kg containing 30 weight % of golﬁd except
that step 4) was altered as follows: the impregnated § mm porous
carrier after step 3) was poured into 50 | of an aqueous solution
containing 5 % N2Hs for 4 hours, so that the hydroxide state
palladium and gold deposited on the carrier were reduced info
metallic state palladium and gold. The same procedurés thereafter
as in Example 1 were followed, and the carrier was washed,
potassium acetate was added and the catalyst carrier was dried.

This catalyst was evaluated by the same methods as in
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A solution of 445 ng Cin 10 nL absolute diethylether is treated under
"argon with 3.75 nL 1.6 Mether solution of nmethyllithiumat O[err]C  The
reaction mxture is stirred for 1 hr. at Jerr]C, cooled to -78[err]C and
treated with 150 ng nethylsalicylate. The reaction mxture is

- 38 - WO 96/ 03419

PCT/ EP95/ 02913 stirred for 30 mn. at -78C, treated with water and

extracted wBxXareidiel Bt Gad tHEaesUidNGife lisyed insTdbled .wi th sodi um sul fate
and the sol vent renoved under reduced pressure. Chromatographic

purification on silica (hexane/ethyl acetate, .4:1)gives the title conpound D
as a white foam Rg.errlE (silica): 0.34 alfa-ketone, 0.26 beta-ketone
(hexane/ eth L m J]H-NVR (CDCl [err]) characteristic

signals: 315 (1 J=S/ 420020 3, 00294 (AL o EbmBckbive

31 er - Bl s HgTE MGt &P SRS TENGIRIE AR WE VAR aFo! -

dannar;ZO-ene ) _ _ _ _ solution O
pot assi um biz ot § s Apditihy! ?@Wé’i%ﬁtl‘ﬁ%f gdlrlid'i@?ﬁ)chél AdsuEBIRTHADER at
-78[err]C to a soluti-on of "D(236 ) 1n 25 nL THF (tetrahydrofuzane). The

reacti on m xalu¢iors widheedight dfdd.5] kg sohtaatinip840keight %oftpobd were |
tenperature and then cooled to -30[err]C before the rapid addition of 1.25
g N-phenyl t rpfeP@redt hanesul foninide in 10 nL THF. The reaction mixture is

dtoOC stirred Cfor,5 mn. d on buff 7 d
ext ract od three TS SAIAMSI NG revoluatdom B certe hatiell o5t e

ith sodi , d ied by ch t h
on Si11ca ( CXTTHIELnEar 485 BtchiR TRIe Bt BEBG IGUnd 1 (203my: 6% as
colorless crystals. [err]H-NVR (360 MHz, CDCl[err]); characteristic
signals: 2.85-2.94 (bq, 1H, [err]HC(17); 3.20 (dd, 1H, [err]H(3)); 5.12

(bd, 1H, J=4ACdrhedroiie Exarhp?® 3d, 1H, J=4Hz, Herr]-C(21). e) Process
step 6. Schene A 39 - WO

96/ 03419 This is a repetition of catalyst preparation as in Comparative
PCT/EP9S/ 029 fample 1 except that an aqueous Naz2PdCls solution with weight of
2.2 kg containing 22.5 weight % of po!ladium and an aqueous

HAUCL solution with weight of 0.5 kg containing 45 weight % of gold

‘were prepared. ) _

This catalyst was evaluated by the same methods as in

Example 1, and the results are listed in Table 1.

Comparative Example 4 -
This is a repetition of catalyst preparation as in Compardative

Example 1 except that an aqueous Na2PdCly solution with weight of
2.2 kg containing 30 weight % of palladium and an aqueous HAuCls
solution with weight of 0.5 kg containing 60 weight % of gold were
prepared.

This catalyst was evaluated by the same methods as in

Example 1, and the results are listed in Table 1.
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3[err]-t-Butyl-dinethylsiloxy-20-tri-n-butyl stannyl-17[err]-hexanor-damar -
"20- ene [err] . A sol ution of
44 nmL n-BuLi (1.6N in hexane) is added at -78[err]C to a suspension of 3.15
g QuCN in 200 nmL THF under argon. After stirring at -50[err]C for 10 mn.,
the so obtained green solution is treated at -78[err]Cwith 18.6 nL
n-Bu[err] SnH After 10 mn., 2.14 g vinyl triflate in 30 nL THF are added
and the reaction mxture is stirred at -78[err]- C for 10 mn, poured on 25%
aq. NHerr]d/hexane (0.75 1/0.5 1) under vigorous stirring, filtered from
t he precipi Exomplel Sextracted three tines with hexane. The combi ned organic
phases are dried_over Na2S( er.r]4, .,evapoyated to dryness and_purified.b

chr omat ogr aphy oRhisiisi@{epfht ﬁ’é}?ft%c’&][)'é tﬂf@ﬁ@[cPﬁoEbﬁﬁdUngojnPﬁ%q"éé a

4o £ R e SN A N SO0AH i PR B2 5,
g[ Z’rr] “t- Bu%@ﬁlﬁg?ﬁyl]gbm%%j/%?@ -"J.‘r%‘?" am@?;g{";gﬁ}%&%g@gﬁ:@

- 40 - solti8e W3H Weight of 0.5 kg containing 14.6 weight % of copper
PCT/ EP95/ 02913

[err] were pkepaingdon of 24 ng Pd(CH err]CN)[err]C [err] in 0.3 nL

Herr]O and 12 nL DVF is added to a solution of 0.4 g . .

2, 2-di met hyl - 3- vAiteidhe ahovestepse s @m,fcbeﬁgf,vcasnk@g@ﬁ%dhg’fsm@?qm@d
3.3 g/l of palladium, 0.34 g/l of copper and 30 g/l of potassium
acetate, wherein all palladium and copperwere well distributed on
the surface of the carrier.

‘ Six hundred milliliters of thus obtained catalyst was charged
into areacting tube with an inner diameter of 20mm and a lengfh
of 2.0 m. Under a pressure of 7.0 kg/cm2 (gauge pressure) at the
inlet of the reactor, the reacting gaseous mixture was introduced

into the reactor at a temperature of 148 °C. The gaseous mixture

was comprised of 29 volume % of propylene, 44 volume % of
nitrogen gas, 6.7 volume % of acetic acid 13.5 volume % of steam
and 6.5 volume % of oxygen. According to the same methods asin
Example 1, while the composition at the exit was cncl):zed in a
definite time, the activity and the selectivity of the catalyst were
calculated, and the surface area of metals was determined. The

results ware listed in Table 1.

Example é
This is a repetition of catalyst preparation as in Example 1

except that an aqueous Na2PdCls solution with weight of 2.2 kg

containing 15 weight % of palladium and an aqueous CuCl:
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12 nL THF at roomtenperature. The reaction m xture is stirred overnight at
roomtenperature. The slightly turbid yell ow sol utionias poured .onto water
and extracted with ethyl-ether. The conbi ned organi c phases are dried over
Na[err] SO err] and evaporated to dryness to yield the title conpound K as
yel | ow waxy solid, which is used without further purification in the next
st ep. g) Process step 8. Schene A

(17[ err]) - 23sqlbticamiBhawaighid- of €né- Bgecont2bnii@l 6.0 weight % of copper
[err] A solution of 1.45 g Kin 60 nL THF is treated with 100 nL
t et rabut yl anWeieupiepaoetdde (1 M solution in THF) at 60[err]C for 1.5 hrs.

Th i ' i d 1 hal f d .
AL or ] - S0l Ut | G nacBRYSIoMERs ve¥ RTupher Bohdeor i et DIRIBASE ades
dried : d ified b
chr omat ogr apiyoRTPE b1 S 1he; (ERTEY KRBTSR 188 B5) To yierd 670 my
dammar adi enol L (83% over two - 41
- WD 96/ 03419
PCT/ EP95/ 02988ansbkEp3) as colorless crystals. A sanple is recrystallized
fromether/hexane. Mp.: 90.6-91.4[err] C [err]=7.45 J[err]=-119.2. [err]
= -109.5. [err] Thisgs7a (epeltitienlodayatatyst' preparetien mminfExample 1
t heti terial jssdentical with th t |- d i sol gt f
ol myr ah 1 oBRCEE HShT | GBElaq LN ez Her SN, 360 PHES GHACOF -2 KO
B0, by ool S8y B bl e St
H- 29 -], . 2 . _ A P
o1, 2 6,7, SRR U WEEhEq D5 koS Bigiflg 13 wgight & of copper

HC(13)); 2.%%rd pfeparedt] [err]HC(17)); 2.66 (bd, 1H, J=6.3Hz, H ((22));
2.79 (bs), 2.82 (dd, 1H, HC(22)); 3.18-3.23 (m 1H, [err]HC(3)); 4.88 (s,
1H, HC(21)); 4.95THis, ctlialysiCieds) evalgatedsdy Mheame(iz@tbdds as in
EXAMPLE 2 The coppound (17[err])-23E-dammar a- 20, 23-di en-3[err], 25-di ol
may be prepaF¥@mplg sgQndihe Eestlhy areoksta It d@iénl- A and proceedi ng
anal ogously to steps  a) and d) to g) of EXAVMPLE 2. Physical data for the
product are as hereinafter described in EXAMPLE 3. EXAMPLE 3

Comparative Examplée 5

F

This-is a repetition of catalyst preparation as in Comparative
Example 1 except that an aqueous NazPdCls solution with weight of
2.2 kg containing 15 weight % of palladium and an aqueous CuCl2
solution with weight of 0.5 kg containing 14.6 weight % of copper
were prepared. )

This catalyst was evaluated by thesame methods as in

Example 5, and the results are listed in Table 1.

Comparative Example é
This is a repetition of catalyst preparation as in Comparative

Example 1 except that an aqueous NazPdCls solution with weight of
2.2 kg containing 15 weight % of palladium and an aqueous CuClz

solution with weight of 0.5 kg containing 6.0 weight % of copper
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Synthesis of (17[err])-23E-dammara- 20, 23-di ene-3[err], 25-diol-
‘([err]-EPIMER OF COVMPOUND OF FORMULA | C) a) Process step 9. Schene B
3[err]-t-Butyl-dinmethylsiloxy-17[err]-acetyl -hexanor-damarane-tri syl hydraz
one A suspension of 1.6 g B (produced as in EXAMPLE 2a) and 3.3 g 2,4, 6-
triisopropylbenzenesulfonic acid hydrazide in 50 nL acetonitrile is treated
with 150 uL conc. roomtenperature. The suspension is stirred
during 30 nperature, diluted with ethylether and washed
W th aquez)nt](ger%lf’yljr gdl énﬁydr ogencar bonate solution. The organic |ayer ias
dried with sodi unThid fedibalnt wes s dludiednbyedhendemeeduetitods essuire.

Chr omat ogr aphy on silica - 42 -
WD 96/ 03419 Example 5, and the results are listed in Table 1.

PCT/ EP95/ 02913 [err]

(hexane/ et hyl acet ate, 4:1) gives the title conpound E as a white anorphous
foam (m xtur ,fQ)a reqQ . Rlerr] (silica): 0.61

(hexane/ et h NVR (CDCI [err]) characteristic signals:

7.24 and 7.12 (3 . 05
(ihm O 3) )( g'hgszﬂ‘zaglaép?%}?oﬁ zrcé )é?é'laﬁgg‘h%\cgg IACompardtive
(1H m H C( 1 Bxahsié (Hﬂc% ot aeNhg ueouchﬁ’iRlﬁe}’eﬁséan With weidishefre B
3[err]-t-Butyl -di math S|ony 17[err] 23- ( E) - danmar a- 20, 23- di ene- 25- ol

[err] 2.2 Is@anngmmmgm.&wemghrh %orhpdlmdimmecdnbchw@uaaum@udz
treated at -78C under on th a solution of 0.5 i 1. M,b lithiumin
hexane. The SRIMHAN b’&"c’ﬁamg m‘lQ)fn 0i& m@tptatng 14.6 weight 7LJ g# copper

£ were prepared.
'- This cdtalyst was evaluated by the same methods as in

Example 5§, and the results are listed in Table 1.

Comparative Example 8
This is a repetition of Example ‘1 except that instead of

hydrogen, ethylene was used as the gaseous reducing agent in the
reducing process. '
This catalyst was evaluated by the same methods as in

Example 1, and the results are listed in Table 1.

Table 1
Activity Selectivity | Surface Area
of Metals

{g/i/hr) (%) {m2/g.metal)
Example 1 401 95.4 138
Example 2 458 5.7 143
Example 3 : 632 94.8 123
Example 4 785 95.4 117
Comparative Example 1 327 95.5 123
Comparative Example 2 380 95.6 122
Comparative Example 3 440 94.1 102
Comparative Example 4 537 92.6 101
Example § 609 97.5 120
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-20C until gas evolution is conplete. After the addition of 15 ng cuprous
‘cyanide at - 78[err]C, 160 uL of 1,1-dinethyl-2-vinylepoxide is added and
the reaction mxture is stirred at -20[err]C for 2 hrs. The reaction

m xture is diluted with diethylether and treated wi th aqueous saturated
ammoni um chl oride (pH=9) solution. The organic layer is dried with

- 43 - WD 96/ 03419

PCT/ EP95/ 029 Exansmidi &im sul f at e _and tjhe s$84ent|renmked under ri@duced
pressure to|\xeintbi230 ng of an anorphoussgol idl Thex3material 1i2s direclly
used wit houtl ¢omipreatipeExbntsieioN Tof t hesr enolal of. 4t he il yl1gsr ot ect|ng
group. C) PoRERIEEHISE ERatpleCsIeNe 497 96.0 109
(17[err]) - 23-& EohpdRaiiRE Exathmia Al €N- Pl €T 25- I 0194 7 [ eryoo A
sol uti on. of |T80mEEr& il Y EREREEIeEB | N O] ML 240l Uf € 1§k.21 S ([ €at g uUnder argon
with 1 nL of IMtUetrabutylranmoni untt oride sorution in THF. The reactio
mxture is stirred for 12 hrs. at 50[err]C, diluted with diethyl ether and
extracted wi th aqueous sodi umhydrogencarbonate sol ution. Renoval of sol vent
and chromat ography on silica (hexane/ethylacetate, 4:1) gives 35 ng of the
title conpound as a crystalline white product [err] HHNVR (CDCl [err])
characteristic signals: 5.60-5.50 (2H m H-C(23+24)), 4.70 (1H,s, HC(21)),
4.62'(1H,s,HC(21)), 3.13 (1Hdd,J=5/12, HC(3)), 2.65-2.55 (2H mH C(22)),
2.18-2.12 (IH m&#C(17)). EXAMPLE 3' The conpound .
(17[.err])-23E-danmar a- 20, 23-di ene-3[err] -diol may be prepared anal ogously
starting fromthe conpound D of EXAMPLE 2c) and proceedi ng anal ogously to
steps a) through c) of EXAMPLE 3, .i.e. via the follow ng internedi ates: -
3[erir]-t.Butyl-di nmethyl siloxy-17[err]-acetyl - hexanor-dammar ane-tri shydrazon
e; and - 44 - WO 96/ 03419
PCT/ EP95/ 02913 '

B
2L RE,
it
‘-'a-i-};'
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- -3[err]-t.Butyl-dinmethylsiloxy-17[err]-23-(E)-dammara- 20, 23-di ene- 25-o0l .
Physi cal data for the product conpound are as herei nbefor.e described in
EXAMPLE 2. As previously indicated, doses of dammara conpounds for use
i n accordance with the present invention will vaty, e.g. depending on the
route of adm nistration, the condition to be treated- and..........i....n._..p..a.r...t_____i cul ar,
t he specific dammara conpound enpl oyed. EDerr obt ai ned for the
17[err]-darmara conmpound of forrmula IC, and |t§”m "HH‘IH m
[(17[err])- (Es) anmar -20 23,dien-3[err], 2 al runin
accordance 40 herei nbefore descri bed togef het with
typical results for the known anti nfl ammat or y/ i mmunosuppr essi ve agent
cycl osporin A are as foll ows TEST 9 (DTH)
[ED[err]] 1. S erdi| | A : :
4.0[err]g/kg p.o E@Ed@né Lﬁoég@f g/dkfg : cg@wtrr\#ﬁl'z%?w%od—p?&es (@l
| omg/ kg p. o. 1mpregnotmgkﬁmjhlegsmface oCGVEGiJN@/sf ¢ &M ORPIIRIAN Aution
45-50nmg/ kg p. o. 75-100ngy/ kg p. o. | ndi cat ed oral doses for
antiinfl ammat o¢9n§ﬁmtnmmeup¢aéese stcte@ob:legmemrl a@s thermainot ahahyest
dlseasetherap¥ Wi | | e case qf the fornmula I C, coppound,

of the order ofNEEN: H&Ué@ﬁ'd{% sg‘gf%r@e?c L RPFAUY S8dPFO RO Pla e FHEIREL ed

o oL or 1T o hay dag et R B Sxfaflve Mlte Inforinglditic e i disoys
conpound, of téﬁc@édwmfgéééom redulin@ '&%ém”&s% 'téﬁhﬁé?é@'u#@'lﬂg’rhe.

cyclosporin A therapy, e.g. of about 0.4%or 5to
ng/ kg/ day. range of 100 to 300 °C, and a pressure in the rdkfge of 0 to §
CLAI M5 A 17[err]-dammara conpound. 2. A1l 7[err]-damrara

- conpound, ‘or &ghomar { gawupeurpradsurelmul dbj Aimpredrentihng the reduced

catalyst with a solution of alkali or clkaline earth metal

compound, then drying the catalyst. .

2. The process according to claim 1, wherein sqid noble metal is
_palladium. *

3. The process according to claim 1, wherein said metals as
.cctolysis promoter cre gold, co:pper, molybdenum, cadmium
and magnesium.

4. The process according to claim 1, wherein said alkali or clkaline

by earth mefal compound are the hydroxides, acetates, nitrates
and biecrboncfes of potassium, sedivum,. cesivm, magnesium

and barium.

'oﬁ"'

5. The process according to claim 1, wherein said cafalyst carrier
are dluminaq, silicc gel, silica, active carbon, silicon carbide,
dialomaceous earth and pumice.

é. 'The process according to claim 1, wherein saild gaseous
reducing agent is hydrogen.

7. A catalyst prepared by the process according to claim 1, which
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wherein ais > CHORerr] in which Rerr] is_hydrogen or a physiologically
cl eavabl e and accept abl e acyl residue ’iﬁ mmulmﬂm Ris a (Jerr]

al i phatic group optionally conpri si ng 4 ﬂnds and
optionally substituted with at | east 1 hydroxy "gr Sup* for use as a
phar maceuti cal . 3. A pharmaceutical conposition conprising a

17[ er r] - dammar ascaipabng.f o1’ p fo dadTB A alk eny L @awidt@ sofnlcughil red&tian of
defined in claim2, in conbination wth a phar maceutical | y-accept abl e
di luent or carrokefins, acetic acid and oxygen in vapor phase. - 46 -

REPLACEMENT SHEET 4 A conpound according,to ¢claiml of formula IB
[err] 8. The catalypqerrrdingd RahaUs {nWhRISHN 3G dyPiefing @& ai m 2.

5. A conpound ipng . to .clai ich. St conmpound of formula IC
[(17]err])- 23- e%%%%s %ermﬁsfz%‘éﬂﬁ“?a?@mw?% "25-di ol ]
[err] 9. The catalyst according to claim 7, wherein said alkenyt acefate -
is vinyl acetate. '
10. The catalyst according to elaim 7, wherein said alkenyl acetate

is allyl acetate.

‘{I .
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or "physi ol ogi cal |y hydrol ysabl e and accept abl e ester thereof. 6. Al
7[ err] carbonyl -dammara conpound. . -

47 - 7. A conpound accordlng to claimé6 of fornula Xl b
[err] wherein a" is >CHOHor >C=01in free or
protected formand the substituent at the 17 position, Rerr]CO is

-an acyl group. 8. A process for AES;REBgﬁCt!Op of a 17[err]-damrara

conmpound whi ch process conpri ses rising a
17[ err] carbonyl -dammara conpound to obtain a 17[err]carbonyl - dammar a
conpound and, when required, b) further derivatising said

rlnzg ﬁ(r) (rj ]ch; bonyl -aMANVENtion r&lefeeusl @:F\"e‘b’mﬂﬂhéﬂYpﬁécTék% dbeard atsiyst
processes herei nbefore escrib

which comprises a noble metal and a meial as catalysis promoter

in combination with ar alkali or alkaline earth metal compound,

supporied on fhe. outer surface of a carrier. The preparction

process comprises impregnating the carrier with a solution

' containing an oxidalive state noble metal as the main catalyst and

an oxidative state metal as cofclysi‘s promoter, re_d(Jcing the

ad - oxidative state metals into the metallic state in goseous phase with

” a gaseous reducing agent under cerfain temperature, pressure
and gas concentration, then impregnating the reduced carrier with
a ‘solution of an alkali or alkaline eorth metal compound. The
metol components-supporting catalyst prepared by -the process
cccdrding to the present invention has @ high surface 'or_ec and
exhibits high ccfcly’rié activity, which le_ods to increase the
catalytic 'efficiéncy and life of this heterogeneous catalyst. The
catalyst prepared in the present invention is suitable for producing
alkenyl acetates through reaction of olefins, acetic acid and

4

o oxygen in vapor phase. »
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- 48 - 100 -8131 “!llmrﬂwa\l“ " uz ll 12. A corrpound as claimed in
claim1l 1 wherein Z is i i -tin. 13. A'_@Y@@%@M t he

production of a 17[err]-damara conpound whi ch process CONMPAk $€S a})
epinerising a 17[err] carbonyl -danmara conmpound to obtain a Lopa.

17acar bonyl - danmar a conmpound and, when required, b) further
derivatising said 17[err]carbonyl -dammara conpound enpl oyi ng any of the
t echni ques, LS 5 herei nbefore descri bed. 14. A
process for the production of a 17C danmara conpound whi ch conpri ses
coupling a 1l7carbonyl -dammara conpound, in protected formas required,

o) £5 0P Bropai BIGUBSLT B, TR BT RRATS AT 4" o
-49- impregnating on the surface of a catalyst carrier with a solution
containing an oxidatlive state noble metal as the main catalyst
and an oxidative state metal as cotolys}s ptomoter, reducing’
the metals from oxidative state info metdllic state in gaseous
“y phase with gaseous .réducing agent at a temperature in the
range of 100 to 300°C, and o pressure in the range of 0 to §
kg/ar® (gauge pressure); falloved by washing the reduced catalyst; (b) imoregnating
% the reduoed catalyst with a solution of alkali  or alkaline earth metal
compound, then drying the catalyst. _
, 2. The process according to claim 1, wherein said noble metal is
palladium. '
3. The process according to claim 1, wherein said metals as
catalysis promoter are gold, cobper, molybdenum, cadmium
and magnesium.

The process according to claim 1, wherein said alkali or clkaline

(/l
»

) earth metal compeound are the hydroxides, acetates, nitrates
cond bicarbonates of potassium, sodium, cesium, magnesium
and barium. "

5. The process according fo claim 1, wherein said catalyst carrier
are aluming, silicc gel, silica, active carbon, silicon carbide,
diatomaceous earth and pumic_e- |

é. .The process according to claim 1, wherein soid gaseous
reducing agentis hydrogen; |

7. A catalyst prepared by the prdcess according to claim 1, which
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