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STERO DAL [3 , 2-C] PYRAZOLE COMPOUNDS , WTH
GLUCOCCORTI CO D ACTIVITY The present invention rel ates
W@ 0080#20uNds havi ng gl ucocorti costeroi d recepP@r/GB2008/050905
agoni st activity, processes for their preparation,
phaPREEERH FRARATHECHNPEOPY T BRYN OF AT B MiGRHIOLRSHPUINE t hei r
t her apeuti ¢ usUFFERENT CARBQAN FRAINGENEHIS t r eat nent of
inflammatory and all ergic conditions.
The gragerd dwveniicorsiatessd d prqeasSd)r thhatodhetion cdifittiy-dlavhbBnmvate p¥tticularly,
. erties are known and are wi dely used for the _
re ey R O SR e Selp AT SRy 04t Wraobt i firpiagpon chain
lengfl®.-2@d alSHBMARY Qiftt2LIESHAI b ' Kt
gf)sorLatic arthroagthyf{Bgﬁﬁ%sﬁgﬁggﬁgggﬁgﬁgggégéggégﬁgﬁmSﬂmnd
carbag chyistlendths ngposgee thanhtberdit o shdon shhiarledehdrain one arrangement, the
rﬁg&scyt%tiQf§«Ln§%yQiQ% tenporal arteritis and
PrESHEIN SPYEH S RS0l O I CR mra s BrFam Bkl Coi laBa glsokei@nd a siream
ofa é@%/@} R a1dhsIeas § s@ldd H}e@éﬁg@@tﬂ}:‘r\;’t@%ﬁ%w ttﬁespreée#ﬁgvention relates to the

I seases such as asthma and c I c Obstructive
co-paidugaysolth Spdse fatasiloudbl arglsa sneay @@y Ceahay ticems. such
as pol ynyal gia rheumati ca. GCs have al so been used
very extensively for their inmmunosuppressive
FattPhRRBS  R$in A t : -
R b o B, MR T QhBliay Kpem o hisher
alcohdigiare mondhytidersligphatt hleohds.i Thae nmuytierdeafcd@itied RBRCI @S al sources
t vi.a specific.glucocorticaoid receptor

Cs GR
of th%‘é‘??g? YN SR Rs ope Phitelpwn fecdedst Since _@alsé?ﬂﬁsalm')ﬂryg. from about
11 tdk—)él:g)@ﬂg() BirD&H RGnRLATES sEE ﬁﬁﬂggfod%t??l{) %f?s?%%lggc detergents, they may

i nding, and transcri ptiona I'va
be rafgedvidnias detefge@iladtol oo degeryelt kangeticorslsi n vitro and is
critical for regulation of the
hypot hal am c-pituitary-adrenal axis, gluconeogenesis
D ) r es )
e L e Rl R Rio o BB ALY AR as ety
or ethyk, M@s19f thadorsaspostiog yarbexieoyi®. prieteasas ichibbint@luced by any

aé LPI) ig vi vo. Ligand-bound receptor is also able to
suit BlaLs @%H@yttfeaﬁgoéippeﬂ Pyrirappestgrification of natural triglycerides or by

terthdXB A SATH.QUI interferi.ng wth the
s SR OO 1A i
trighypldes whiihahayabeuediab roahlayeriabviat v@dndtivat §igs, such as CCéR@nut oil, rape

i nfl tory reaction. After ligand binding, the
seedtoﬂaq{@%ggt%é aflg SR, éaté)slgc@pqségrm wilowrad dsh|oik oAt these natural raw
ateRYG! ' C rt.icoi d respons | eent
U 8 IR B VR 90 LRS00, BB 1
hydrédeeationete biitisres @f haddodos, of ididrisdinide g valiBgo Wl‘ii!sg £Ris8me end-

receptor interactingprotein 1 (GRIP-1) and steroi
uses, sehagtog of ghs-adgohplmtxdires is ngRenyiredTfoe senp ddedsorble that the alcohols
[ ' e receptor _and link the fth the
pres @8 e Roclel Sl G’ REERY Repfies fhoochtpdridhs prpmive. n
gener@f, tcalegiedd [§6NLS stré@HeDIChIpric@hico 1Rl sths differing :
transcri ptPigon may be nedi gtr ed by boft%‘liin?ﬁgﬁgil?ngg)ts differing by only
three ganhgn plgmef Layamnpleaoieditare algohd ngeturddg, those having from C,, to C,, fatty
' i sation. .an cruitment of co-activators
alco}l?%%%ﬁgg*ﬁ? r éﬁ%ggtafc\‘?é? fon") but also by GR
interfering with other transcription factor function,
i ncludi ng AP-1 and NFkB, by conplexing with these
The gsterersupilnnsedras paw omtdrintt Or shegmadystiew efitlétagetnthremd alamols are the
inding,to their target genes.leading to repression_ of
et e bR b o YRR R Ao JOART e ok ki cause the
as "transrepression"). These two nodes of receptor
activity are dissociable and negative effects on NFkB
activity can be retained in the absence of
transactivation. It appears that transrepression is
| argely responsible for nediating the therapeutically
desirable anti-inflammatory activity of the GR
Interestingly, the 1C50 for inhibition of AP-1 or NFkB
(0.04nM is lower than the EC50 for activation of
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oxygen, the heterocyclic ring being optionally
substituted by one or two substituents independently
wa@edoeoied from hydroxyl, Q C3 al kyl and Q C3 PCT/GB2008/050905
hydroxyal kyl. 7 8 In yet another enbodiment, R and R
boilitoredtveionabt totehed th methgenteat ppesehian W whtihheyeramiRture will usually

attached_forma 5- to 6-nenbered saturated
be dﬁw@?fe&%‘ﬁlﬁ desiie §rases agwézpfb Nenstt iaisniiliigula i wpmisrany jupgpnverted
meth ?&s%r?%ﬁﬂﬂe??déﬁ aﬁé’aﬂ‘oﬁ B ttﬁocﬁﬁﬂlatlﬁhll phur and oxygen
e.g. pyyrrolidin pi peri pl per azi nyl,
t hi onor phol i nyl or nnrphollnyl) t he heterocyclic ring

ein pt i aIIy su ituted by one or two
In ad?ﬁl@g?? t emmﬁé%%%mth ylessewéetoed)fﬂam%ﬁfm %8#h other and from

B N
chaimingthstdhe yraee dtringche dyfiogenasiobprdcesH- epdracddr, the onger chain
sat ur at ed heterqucllc ring optionally containing

alcol. ¢ fiehorg bry et @PoRP BT Aepedend Bricnictisgen, {Re hydrogenation
reactﬁ)lﬁl 789@? @@%n o E)? gl:h%t & Rl Lwllﬁn%{égoebo%hﬁg by any theory, it is
{1 onal Iy su ute one or two stitue
behertUlﬁﬁlﬁhdelncbl{cys ae hmbtl&d bfyrtlﬁﬂnal.’wydst OWhilst thigtrdtytioansl the reaction zone
hydroxynet hyl . I n an enbodi nent of the invention, mis
will ggherglly Z@ﬁfié% Envls indhsx ggereosyersianghwill aensralbralse l@rf@e@npamed by
atom 9
mghagtggggé§gﬁﬁ&§%6%%§9y c%ggﬁg%“%%mggﬁiorlne chlorlne
bron1ne or |od|ne) cyano, -S-CN, C(CbN(R I 2)2,
, or Cl-C2 al koxycarbonyl, Cl1-C6 or
In C%irﬂmtheowe ehor@z chpirylcohplsorsy thase Bryiag st sybag UBsaihogatns tend to

pass 9??&%% 96: %zggjg&l&%aaé%ck%; &W&HO\R w1gl;ilixa%_%(lj§ bouﬁd b%’ any theory,

it is Kéhe@ that @lﬁes@ﬂh(ﬁ@r alctiol ke GSoEdcl M bly Bhe ca@(l@t viGls thidbdoes have
Cl- , or Cl-C2 al kyl CH2 CH2 OCH3
the bgle_ﬁ@f I‘Ed@q-ln@il@@lp ucn @pn@glrgpl%[y prélct asangp. iicsa lpg the effect of
¢ {

10&&(«:?%/1% %Fﬁyﬁ%o?\%ﬁﬁé {ot hes%olﬁer %X% ﬁ Fl)esmg%h e(::%ers Zd Tthg deg 1Te|dc§cohol§
substituted by one or nore (e g. one, tmo three or
four) substituents independently selected from hal ogen

It will ghegefore |bg ypderetood Hipolior ﬁ &cd sirenm prenrsingotinge)re of longer and shorter

cham%%%tgg( )ém rﬁaacéfn ?ﬂlueéf } Xﬁx e al%]r'%pfc;)"ég%r)a} e ogsh%%zer ﬁhaé% unreacted

esterﬁﬁbﬂ@hg& BhaiRhlkhie ratﬂé/r&ﬂiri ﬁh@ dedfred@pikaeE bf %oﬁ%ﬂﬁrﬁﬂ@ﬂger chain fatty
halggen (particularly fluorine cyano, -S-CN,

alcohody. Op Mpghahe lapgeiczhag) apd&a@ya@ &0 ﬁqum@i,.t@g removal is difficult as they

nave B0 SRR Pt RS FEEGH i BBk oy - 2 sl kyl £
-C(0)-SC 1-C2 al kyl , - C(=CH2) - O CH2OCH3 , C1-C8 , or

Cl-&4 , or Cl1-C2 aIkyI C -C4 alkenyl, C2 -C4 al kynyl
Whilefrit @po@\rjﬂ@ ybarmagqxgqndlttm sduahttb@trthcf @mpurgmé alkendpriodgction is reduced

t one
o o PR G Tty Rlm b Skt NG ap BBt 1 ML Brogh it aiso e
redudddoOMT hali 0880 HPRALdAWoATdYioh] MY §OGPE (& Rh@RANSIvax ester recycle
hydroxyl ,”~ cyano, hydroxynmethyl, CI1-C4 al koxy
Howgpar 'tni aatvart Itiye foet bowyisicindtcClsuC4tantid yaxagsbomydyodeywill be required

. (pa u t hyl car bonyl oxy). 9 In anot her

thé %@HF&EXaﬁe heehti on, R represents hydrogen,
halogen (particularly quorlne), cyano, nethyl and
hydroxynethyl. R represents Cl-Cg, or C1-C4 , or Cl-C2
al kyl (optionally substituted by at | east one
substituent , e.g. one, two, three or four
substituents independently, Xel ected from hal ogen
(such as fluorine, chlorine, bromine or iodine), Cl-C4
, or Cl-C2 , alkoxy, Cl1-C4, or Cl-C2 ,
al kyl car bonyl oxy and C3-C7, or C -C6 , cycloal kyl), or
a 3- to 10-nmenbered (e.g. 3-, 4-, 5- or 6- to 7-, 8-,
9- or 10-nmenbered) saturated or unsaturated
carbocycllc or heterocycllc r|ng systen1opt|onally

1 . " g oy o o s
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| - hydroxy-10a, 12a-di net hyl -1, 2, 3, 3a, 3b, 4,5, 7, 10, 10a, 10
w200904421®@, 12at et r adecahydr ocycl opent a] 5, 6] napdit/E8R008/050905
1, 2-f]indazol - 1-yl 1, 3-oxazol e-4-carboxyl at e;
It wil] kidrela®, b3 ddQaiRd 10 Sifkcth®, pte@Sing of Awhdeuah @drenyin)iedgths in the
| - hydr oxy-10a, 12a-di net hyl I - {[ (
feed 3inglispeis it B IcartsdIop sten is Yo, dAfial apdsinon, cpegs, inossible.
7 en
W hege %T %e’a&ﬁ?xﬁ% ?logsglgllg ?tdig g%g%%[\/ 1% P& &n%Lonormc
, 3- oxazole 4- car boxyl at e; (IR 3aS, 3bS, 10aR, 10bS,

IS 12&8)_|_%, anonet h I)thlo]carbonyl} 7-(4-fluoroph
In or@qw(p pugrcome the pro lems deta1 ed above three processes have been suggested to date.

The %rs{‘ ¥ ? R ézlse]fgx%%e%l%%ldg L JTe %}19%” 8089 Uen%?l?ff in w}i}_’at 19 knowjﬁ%% ’al‘cgampalon

et'radeca
operdrio@?. nﬂﬁﬂﬁlﬁdﬂ@ﬁd of2hik hiddd @Z 8pertionlis thanmt Bydididts raﬁpracessmg each acid
triazol e-4-carboxyl ate; (IR 3aS, 3bS, 10aR, 10bS, |
can hespmrz@s;l Hoppy| ey nads ¢hydppraion hanihe el yantage AL fequisinggromplex

and cixp%ﬁ/sa)ra gg:(%araf sief f(githe SI IP‘ a%d%;o% h%%@pgrabtedfci% L bi 6ub}ected
to seﬁariite Esterﬁ?caﬂ;@@bﬁké@%&bﬂ Qc[dé%( He@p&Rt Alfurther disadvantage of this mode
5, 6] napht ho[ |, 2-f]indazol -1-yl |-methyl-I1H1,2, 3-

of operaiige sl tbe nﬁdé%adw@wwtatf@r th¢ hydrazesatBSeaciq@aire to e Scquentl nature of
the 1%@§Q 7- (4- Fl uor ophenyl )- 11-hydroxy- 1-

PEIE2% hydr oxyet hyl )

t hi o] carbonyl }-10a, 12a-di nethyl -1, 2, 3, 3a, 3b,4,5,7,10,1

Oa, 10b, | I , 12, 12atetradecahydrocyc|opentm$ ) _
The scoePhapbndsed Prazess isrddee] sdpaipted estass by R-singla pngsequentially in a

triazol e-4-¢carbox aR 10bS, | . N
“carrid 5 et £ O Re By ppFo s PR O 52 LR s b need to
sepa@fithd estérs and the reduced capacity of the hydrogenation plant

| - hydr oxy- 10a, 12a-di met hyl -1, , 3a, 3b, 4 , 10, 10a, 10

b, I ,12, 12atetradecahydrocyc|openta[

The ?\ g{]pgpé)%s ho Cf,é%ﬁ B(ff %Iza%lr moré/ paralyeli afgmts %ﬁnE?éXs procéss overcomes
the cép%c&ﬁﬁé)tat o bf ik uanpaeh Bydratdak of hafiBeayd decdnd FrobdsHQr @R process

henyl )
also teqhyrdsr @ﬂyem@alonzaemmbt barried ot Bd3equdtys 2hescapitalgind @agraOng costs
for b, | 12, 12at et r adecahydr ocycl opent a|
‘nt%?gfﬂﬁphtho[l 2-f]indazol -1-yl furan-3-carboxyl ate;

(I R 3aS, 3bS, 1CHR 10bS, 11S,

12aS) - 7- (4- Fl uor ophenyl ) - 11- hydroxy- 1-
It will fheBeforg dbe orgasthyd dhat each of the proposed processes is uneconomical and there is

there%%e i%%eac‘l'rfb oja ngrf%esi 2& e%g@lgsgtg% g@&%&gﬁ%ﬂgﬁi fllg:[ki eét‘rha? are a%s%aéted with
treatghﬁ@l GOy [clom%ngl]ng ndazp lalkgi Yeds WraNndx &AL B )S,Ytlf&h%’ cham length
R, 3aS, 3bS, 10aR, 10bS, HS, 12aS) -1 -{[ (Cyanonet hyl ) sul f an

carbgbdy]lc acidonyhbd evRadofad. | luoradhdesiydble td provide a process which is economical

| - hydr oxy-10a, 12a-di net hyl -1, 2, 3, 3a, 3b, 4,5, 7, 10, 10a, 10
toopgrafc.| 12, 12atetradecahydrocyc|openta[

5, 6]naphtho[|,2-f]indazo|-|-y|

2- et hyl f ur an- 3- car boxyl at e;
A pr¢deR 13@ 8o BbScrl OadR] 11 ShddSndi2aShe des{rpd Eltsiof ©p#t, hyd) € hi(] alcohols
to be%gxé?egg%lé% hfg%cge?lg_;}lzlu%ggcggggly%a)@erl% hf@%c%g%ma)l@jgp belq_perated to allow

for tl‘é?cg] I 0{1 %&%ﬁ}y&# oylp%l%grﬁaﬂiﬂng first carbon chain lengths, which may

2- nethylfuran 3-carboxylate; (IR 3aS, 3bS, 10aR 1bS,
11S, 12aS)-7-(4- Fluorophenyl) 11- hydr oxy- 1-

{[ (2-hydr oxyet hyl)

t hi o] car bonyl }-10a, 12a- dlnethyl-l 2,3,3a,3b,4,5,7,10,1
Oa, 10b, I I ,12, 12atetradecahydrocyc|openta[
5,6]naphtho[|,2-f]indazo|-|-y|

2- et hyl f ur an- 3- car boxyl at e;

(I R 3aS, 3bS, 10aR, 10bS, HS, 12aS) -1 - {[ (Cyanonet hyl )t hi o] c
arbonyl} 7-(4- quorophenyI)

A~ A~ "~ N N ~1l A p— = AN oA PN A~
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(I R 3aS, 3bS, 10aR, 10bS, HS, 12aS) - 7- (4- Fl uor ophenyl ) - |
| - hydroxy-1 -
wa@ boodnoeymcet yl ) - 10a, 12a- di net hyl -1, 2, 3, 3a, 3b, BGBGB2008/050905
10a, 10b, |1 1,12, 12at et radecahydr ocycl opent af
be (9/(G] aaP htsh@z[ﬂl oZ-afﬂattjﬂ draidi-Havink sa&fidadation chain lengths which may be
éIR 3aS, 3bS, 10aR, 10bs, |
Cyf ﬁﬁqgaﬁgal-[(Acetylsulfanyl)acetyl] 7-(4-fluorophenyl)

hydroxy 10a, 12a-di net hyl -1, 2, 3, 3a, 3b, 4, 5, 7, 10, 10a,
For &fébwbm&n&&eﬂ&c&ﬂ)@ttha@@ﬁ@hWﬁ’@&y Qllc@lﬁlﬁma@[ds or their esters mean streams
5, 6] napht ho[ | , 2-f]i ndazol -1 - acet at e;
Cemmlwgalsd@wamaﬁcmﬁs Aigs pp gsy-eﬁte(rscmsm@rf@p thevipp Yrom about 12 to

s PS40 AR ] 5 A LRDACSH i s

mea®stfehma I@bﬁnbﬁilhg Frefiﬂ)ﬂﬂﬁ@lﬁllcdho}é' a@&ﬁir@ﬁe@r esters respectively having from
S- (Fl uor onet hy | R, 3aS, 3bS, 10aR, 10bS, |

aboyt $61tp agyut7l§ qar’pq)ry gﬁogp‘.ﬁgﬁgye; ):haln 11“11@:9@ tqgmy should therefore be construed

acco%]o 4gl% 2[? fodl?lge sfb(b(;{ F’xa min 11 asnlilclju[n S chl 221 []s A Jis érzthelr corre%pondmg

ester@héxﬂnglc%ﬂicﬁltdhaﬂe HuBEIGh@P @M may also be present in the streams as may
5, 6] napht ho[ I, i ndazol e-| - car bot’hi oat e;

Oﬂm(mnpw&ﬁsssbs 10aR 10bS I
'S, 12aS) - | -{[ (Cyanonet hyl ) sul f anyl ] car bonyl }-7-( 4-
fl uor ophenyl ) -1
Similarf¥efeR¥Yes k08 sikéan b MBiNS a 'Iov?er%lk%@ eﬁ&* &2,/ 1O0fakDBcids means a
10b,1 1,12, 12at etradecahydrocycl opent a[
str ea51 @Pmphlg Hi@\f"tf apkyfl psterd af edrbdxylit atids beihy a noxtRi4-gfiohain-ldngths in the

r.boxyl at

acid it 9 o dyBoyplohge Vesarnrsyioms (A doviiphtotifeiqod that minor
amo&mm&fé% Yind thedr (:31:‘1eéﬁ}éﬁdlﬁg(é’s@ér?ﬁévlr?o‘%a?@ﬂ%hﬁ%r@%ﬂu}mde these ranges

-10a, 12a-dinethyl- 1,2,3 ,3a,3 100,
may 30 hopresent tr\eiﬂm a@@@wﬂ} @ra@c);mlr opmmtaﬁ 5 %l}em abzklh ﬂm{gth cuts should be

f]|ndaz tetrahydro- 2H pyr an- 4- car boxyl at e;

consfrp b MRE R lie e

'S, 12aS)-I-{[(Cyanonethyl)suIfanyl]carbonyl}-?-(4-

fl uor ophenyl ) -1
Thuy acnvdhg%y ilmaea@aimfbmm yhe;é is@x@«i%i, Bixodess [, thd cd-Penduction of a

tetr dec en al ]
snca oy BT P PEeta oh g neBReny Boieeny af o aicopol having
o | i i
o seE A IhEn Jonsthe SR ek o TPl B Belpg gyt e seid i

carbdn Wdﬂgxg}thii,s{d[d(m@cehycbmmymgmhb yeps bfanyl ] car bonyl }
-10a, 12a-dineth 3a, 3 10,  10a, 10b
(OSS‘%P? i %S?&%%%ﬂ%%s e Fﬁtqéff@fse]frf%‘ﬁh%%ﬂ[ fra%@gfqhm lengths
comﬁ‘?s%%fhle bt Jn@tsE@J}MthgfnulEﬁ%hszfoca@g Rg??%ﬂf@%?tion zone eand csmtflc‘ung said

aS, 3bS, 10aR, 10bS, | 12aS uor op
streain -hiyidamoaoyeub® af ighdgerewhigh is sufficient to vaporise the lower ah(yi esters of the

faLtyf}?ﬂ‘%ﬁ[21a‘&1?%§]§a}%0acetyI ?@éé&f%ggﬁggfﬁyéﬂgﬂgo 10a, 10b,
( | \R Q%%m%%tﬁr% E‘gdpi%é‘ﬂ%a@é vépuyéedqugér%ﬁx%l esters of fatty acids having the
first daByoh2hSn ddng[HsEd hyits watdomydopacetprsing taladlyst dnd@perating under reaction

phenyl)- 11- i . L. )
condijipgs g&%ﬂ%‘(‘)l&dﬁ%@ﬁ&ﬂ%foh@}t? desirgd glegholdigvipgdirst cpghonphain lengths;

é?@ rﬁggvhetn%l% f‘ﬂ’@ﬁﬁﬂl g&gﬁtfwgmg F@( gllce oq{ﬂ‘&{uct stream having first carbon

(IR SaS 3bS, 10aR, 10bS, |

'S, 12aS) -1 -{[ (Cyanonet hyl ) sul fanyl ] car bonyl }-7-(4-

fl uorophenyl ) -1 4

| - hydr oxy-10a, 12a-di net hyl -1, 2, 3, 3a, 3b, 4,5, 7, 10, 10a,
10b, I 1,12, 12at etradecahydrocycl opent a|

5, 6] napht ho[ |, 2-f] i ndazol -1 -yl

2-met hyl t et rahydr of uran- 2- car boxyl at e;

(IR 3aS, 3bS, 10aR, 10bS, HS, 12aS) -1 - (Chl oroacetyl )-7-(4-f
Iuorophenyl)-l I-hydroxy-

A~ A~ "~ N N ~1l A p— = A N oA N A~ 1
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5, 6] napht ho[ |, 2-f]i ndazol -1 -yl
cycl opropanecar boxyl ate; (IR, 3aS, 3bS, 10aS, 10bR,
wo HoddaB)e | - {[ (Cyanonet hyl ) sul f anyl ] car bonyl } - BOb6BRaos050905
0- 7-(4-fluorophenyl)-I
chaidleingxﬂsrmdyhy]:l@@eh,?a-di met hyl -1, 2, 3, 3a, 3b, 4, 5, 7, 10, 104a, 10

12, 12at et r ade dr.o Io ent af
5 (é? ﬁgﬁfﬁtﬁg[tﬁe gtr?e]m ﬁg% j alpQ %? h pﬁmg%tcgrtb@n chain lengths from
hydriF R 3aS, 3bS, 10aS, 10bR, |
, 12aS) -1 - {[ (Fl uor onet hyl ) sul fanyl ] car bonyl } - 10b-f | uo
r o(e) SppWYrirfg the)nm{abengdd)le\lver alkyl esters of the fatty acids having second carbon
roxy-10a, 12a- d| 3, 3a, 3b, 4, 5, 7, 10, 10a, 10
chalrblevgt S TG FS{T Yo eh %?668’9/%}’%36@%%1“ zohe;
@ %@ﬁxg%t[hli ggnéiﬂf%lggcﬁﬁ%Wer hiiY! esPRS RRYAGLLAE &irbon chain lengths in
the sd:cSnc’l 2amyrishtidr] £ddgandnietdnygenseddvaredlih s@ap lpdranld Jan BabHibhal amount of

eyl RS pors o o v
havu% ilg t%] amégﬁé‘f\?ts&to?? o O{M ?wyl;éjthg r@%g tatl%{oh tdéo gen;

(1 @) Wﬁh@xﬂ:ﬂ@&rd@lﬂ%ﬂ the vaporised lower alkyl esters of fatty acids having

'S, 12a L Fluoronethyl)sulfanyl carbon¥ }-10b-fl uo
secor}dd;arbpn(c a1p|l }5&9 AN djréaction zone comprising catalyst and operating under

reactLorﬁh%ﬂBfoé ioz lowl %bg&%ﬁéé;l fo thé fig’su%ﬂ' ﬁ?hg’l' I?dv?ngjsgc&%aca}%n chain

rocycl openta
kng5&6$ﬂaphtho[l 2- f]|ndazol-l-yl pr opanoat e;
| R, 3aS, 3bS, 10aS 10bR, |
| sﬁhi @&syertng{frmlﬁrﬁﬁ@%vmts%n 708n 91 pleahd ergdurt sepgor haydie second

Carb?q‘ ‘i%‘z“ (léri%t{’%%[%g% et hyl -1, 2, 3, 3a, 3b, 4, 5, 7, 10, 10a, 10

1,12, 12atetradecahydrocyc|openta[ 5, 6] napht ho|

1 2-f]indazol - 1-yl 1, 3-o0xazol e-4-carboxyl ate;
Ina Hrpqu“r 0ggss ol g greﬁggpmentlon there is provided a process for the co-production

ofa 4}%{1&%@?&& { [ﬂgﬁ!: laﬁc%%g{%gig% ! fé@i@/d f”aﬁtg%ﬁﬂ)})f C]O%r{sln%Qhe steps

of: | -hydroxy- 10a 12a-di et hyl -1, 2, 3, 3a, 3b, 4,5, 7, 10, 104, 10
b, I ,12, 12atetradecahydrocyc|openta[ 5, 6] napht ho[
1, @) FPpHERL oY SU‘@EHWOHIPYBW%&@Z‘@F alky! ges byt a(f?es fatty acids to a first

vapo %3?%%% 3%?\%{:?5%%/1 Ei[%t] agnay ”85 of s hvdr gjen \)610(:}1t S sufﬁment to
vapoSise the (Ewdrlaign @ﬁyxfsldﬂ it G5 2/le )fatt)l dcibly ﬁhﬁ@?h%-hv&@en
12a-dinethyl - 1,2,3,3a,3b,4,5 ,7, 10,10a, 1Oo, 11
12(b1 supalytieg tﬂﬁadjé@raa%ﬁr@db% Vaneeiseloser alknkgstarnef Ci,/Cy, fatty acids to
i ndazol -

a ﬁr%t rﬁa%xlgg “We Cfgg)g %)@b(%te}cf?s nogtopbratmﬁ under reaction conditions to allow

hydrbg%nét?&ﬁb‘the fidstEl apyonaicnsl) sul fanyl ] carbonyl } - 10b-f1 uo
ro- 7-(6- fluorogyrldln 3-yl)- 11-hydroxy- 10a,

12@) giconsting fromthe [igsf BasiBiy z4nga C3/C 1d@¢ prodags strgam and hydrogen;

T PR ORe A g oot B (1R s A e Pons, 106R |
L)S(e% A%%%) yihg {He(RY ARLIBA r@m andy f enark hf:@ré@yaé}ph DA URYD (2) to a

| Uoropyri din-3-yl)-"11-hydroxy- 1Qa,
secod@enpdiipmtonyone:l, 2, 3, 3a,3b ,4,5 ,7, 10,1Ca, 1Cb, 11,

12@[ ?qzrﬁ%ﬁ%lgé %}‘?edt?n%%h r‘i-js&gg% C%&O? evge% %%eés bf6 & n/%p hnﬂﬁé second vaporisation

zone(\l/iﬁl eé’éiﬁeél&@ QBpl (d) and an additional amount of hydrogen such that the
'S, 12aS) -1 -{[ (Fl uor onmet hyl ) sul f anyl ] car bonyl }-10b-f | u

ro- 7-(6-fluoropyridin-3-yl)- 11-hydroxy- 1QCa,
12a-dinmethyl- 1,2,3,3a,3b ,4,5 ,7, 10,1Ca, 1Cb, 11,
12,1 2a-tetradecahydrocycl openta[5 , 6] napht ho[

1, 2-f]indazol - 1-yl nethoxyacetat e;

(IR 3aS, 3bS, 10aS, 10bR, |

'S, 12aS) -1 -{[ (Cyanonet hyl ) sul fanyl ] car bonyl } - 10b-f | uor
o- 7-(6-fhioropyridin-3-yl)- 11-hydroxy- 10a,
12a-dinmethyl- 1,2,3,3a,3b,4,5 ,7, 10, 10a, 10b, 11,
12,1 2a tetradecahydrocyclopenta[5 6]naphtho[

A r\£1: o o o o .
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starch, corn starch or anylopectin; a cellul ose
derivative; a binder, for exanple, gelatine or
w@odogmwiaryd pyrrol i done; and/or a |ubricant, forrpeEraBplog/050905
magnesi um st earate, cal cium stearate, polyethylene
total gmpGRlof hdrogon is Paifiefehi ©,vagstthe tHtgolbkekyl @8terstoi @R C,/C fatty acids
~conpressed Into tablets. If coated tablets are
Hﬁ@ﬂ@@ﬁ@@é@% the cores, prepared as described above,

Q%fj glﬂ)ﬁ?}gl% Wéhte %grn%f?rp gnecht% 2\5}5 reog N arer §I?< g éste%sn 8%1\@13? éf‘% acids to

a Sedolnﬂ aedckbh @bﬁ?@( télgp r1ﬂ1% ee[tlfﬂl@ﬁtl dﬁﬁ'c)perahﬁg uhad redctizheoRgitions to allow
coated with a suitab éner di ssolved in a readily

hwhvgﬂﬁﬁ®1@”b¢é@WﬁéCséCm@hwhO ord t he preparatlon of soft

h§ d?ncno)%glg g%%i% eﬁ}feosrelggr)l( L nch g(l)'lnn gor{%fe%t(?%glg a\fc gFodma Y stream and

hymﬁgﬁyethylene gl ycol. Hard gel ati ne capsules may
contain granul es of the conmpound using either the
above- nentloned excipients for tablets. Also Iqu|d or

Thus IH{}IE rﬁtcl)ccﬁs ?ﬁh%lgg%m r]vélat?f {‘x%reh r}cgtp%%lfeg%engié) sgg%gtﬁ |tlée acids or their
esterbl %lylsdl?lﬂpﬁlgaﬁ@ﬁts‘i’ REpdrRELiH 2ne 3R brIAkHB0icHBNy R6gdnNo WBforise the
formo rups or suzgen3|ons for exanple, solutions

loweg dhrlaﬁswrmf G h@mé@mvrm dubottheeesiony@lithe 6n/C it Fatylraldanibe hydrogen
ran u hanol ,. wat.er I r
serveesnta %}po \%qgwgr %F@ eg}crs ?i) izgtnﬂa}%lt“\‘j agﬁé Iﬁrcln? gﬁi e’ategs Jffe @16/(:18 fatty

acidr eparati ons may contain colouring agents, flavouring
agents, saccharine and/or carboxynethylcellul ose as a
thickening agent or other excipients known to those

Furthcg SI%C%?}B% @ﬁ%@ggﬁ; uscgr mgg?%{t] d\/%g(?fgsa EIS?{)EQV hggv [(Jyreactlon zone 1is

sepafECERiARhEpdaldiSublif LR tusB B §QRoRE vAMsRiSH B8 Lénbination
conjunctlon wi th other conpounds used for the

with smféatcn’emdr@gcntth acgbihe ecqoruicni gy drople 4 e eptandryaporisation zone,

re further tes to conblnq}lon t her api

the c&%&ﬂ Sygle gas 68%%3}?8{ %flftge Hré)ch,Ncé REGCETS 09 Ith (éuts 18 mmpmiesg’d This has the

beneRN&Y FBESMY i1 R pl@e{?'ﬁﬁ@%ftjérhﬁ&&fstsfor nul ation conprising a
conpound of the invention 1s admnistered concurrently

or sequentially or as a conbined preparation wth

Thus(a}geo %rgggsE)})P tﬁs P %elcﬁt In%xﬁ'g (gg(gm/?e:tesé grrl]e}ea g‘f féﬁ{ﬁc{lﬁ gnc% éxep%}lsq?ensteparatlon
of thP@T I CLh@E or { s ftf&ﬁ thd @3l B kerObr 4R, talit AMARBLRIY gas requirement

di Seases such as (but nét 'testricted to) rheuratofd
for thar tylteint which ostuecsatht hpm’atusg arabficﬁmmnerm kbws gideenablen tltei gocessing to

the d%g’irja %ag(;g asﬁtér C?l%}‘l\f/q%g a;l r»’@ Sﬁ% Eg @a&gcg L%{ pigthe optimum manner

for e ANPRLAds of the |nvent|on may be conbined with the
follow ng agents: non-steroidal anti-inflammtory
agents (hereinafter NSAIDs) including non- seIective
cyclo ygenase COX-1 / COX-2 inhibitors mheth
The apgyni @fghwee AF9UWred N SgBEERISERICI Pstenrys ﬁf%mda?fﬁers havmg
ORI.C 3
e O R0 o AP S AR AR R g o et
feed fveilidored esttsiuchroasinegbemhankiiicdahdh, Imﬁmneillmamleramount of hydrogen
sul i ndac, azapropazone, pyrazol ones. such_as

suppb%qwhmo‘mpggsﬁq &1 sty @ﬁhgp@erge@@ﬁ’xbggmggxbpﬁ the present invention can be
I 5

calcﬁa%lfc?%atgéc?/ %} T ¢ ?Pér:%lﬂxﬁl g?dr{)/%quio(xﬁt%ﬁ\%t @%p@ﬁ‘é% gl)ééx alkyl esters of C,,/C,,
par ecoxi b and etoricoxib); cycl o-oxygenase |nh|b|t|ng
nitric oxide donors (CINODs); glucocorticosteroids
(whet her adm ni stered by topical, oral, intranmuscul ar
i ntravenous, or intra-articular routes); methotrexate;
| ef  unom de; hydroxychl oroqui ne; d-penicillam ne;
auranofin or other parenteral or oral gold
preparations; anal gesics; diacerein; intra-articular
t herapi es such as hyaluronic acid derivatives; and
nutrltlonal supplenents such ‘as glucosan1ne The

e . N a
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99/ 02166, WO 00/ 40529, WO 00/ 41669, WD 01/92224, WO
02/ 04434 or WD 02/08213; (vii) an agent used in
wanioveense therapy, for exanple one directed tPCDOB2@8/050905
the targets |listed above, such as ISIS 2503, an
fatty abids-bagsl amthesputdBhed Vipgou) paRsiagent cadhed thecampadts. A similar
t her apy approach, for exanple approaches to repl ace
calculghioncambe gade & etrbhish dheamaunhel Dygsmes reais imper BRCA
or BRCA2, GDEPT (gene-directed enzynme pro-drug
t herapy) approaches such as those using cytosine
The We@fbmabestert by thedl € kiatpaeidowhixthaetiged @t feed to the process of the
nitroreductase enzynme and approaches to increase
presephtnvarion prebapedu¢sd yreystiadlapyans: radi ot herapy such
as multi-drug resistance gene therapy; or (ix) an
agent used in an inmunot herapeutic approach, for
Any QXABR en@xt ¥l M@lragh rhay- b providpptoode fies vhporisadsease préveded that
_ immunogenicity of patient tumour cells, such as
it is sufapieT de v asrisMieHowgt dkyrssrsfdhe Ge/Ginfatty|aeidki fn gne arrangement,
i nterl. in 4 or. te- | y/ -
the aigBhfor oo Bliold ARLORE £ RGHERIANRREIGME forthe amount o
loweRRIRY O teraPPhOACNE S fatsi Hstsuppisddas tiedinivapoasaehlzsnsuch
as cytokine-transfected dendritic cells, approaches
usi ng cytoki ne-transfected tunour cell |ines and
a ach Si ti+5.diotypi ' i
Ay SPBRRRGAT, TG e ol 20 PO 3 e Bpyge may be rom

abouf E¥0eC engdut R00POept RELDWGE abdut UBI CAb k@it @3@IPh@Se priferably about
whi ch the follow ng abbreviations are used: EtQAc

200°6t At perswramay Pcfromapacid asigdo alaud 6MPIsigyre geerably from about
sul phid Gl 2.dich] oroneth [%%4
>00 194 tg\‘?i?‘alﬁ,ﬁrg{;%@lﬁf i gﬁéﬁr%%enl{%ﬁcggle i\aﬁrraneh DA éo%lg)qut 290 g/hr to about

500 gragnesi um sul phate NaNO2 sodi um nitriteK2CO8 potassi um
carbonate SnC 2 tin (I1) chloride NaOH sodi um
hydr oxi de Na SC sodi um sul phate NH4Cl anmoni um

The hl 9 rl%ﬁ%ﬁg?hgﬁgsu Hp%)%?%g n)érlto%t:_l%lk ﬁg‘%eg?ere %ed}ixy%% ghe\{ll strgémh $ifto which
the 18w BRYEHQE b @B C&%%@EM@ haweh b&poaisédand@hus the lower all@'l esters

hydrochl ori ¢ aci sodi um hydrogen carbonate Et3

of the £,£¢ hydtrdceds Wildid camtaddnorard/eaie fird ceactnivti the hgHsan.
EDTA et hyl enedi am netetraaceti c acid cone.
concentrated rt roomtenperature h hours mn mnutes M

The RRk&endRnPaASi S REBHEOMBE feXctidRGhbnodreRsPhed biehGhAhLCAldrogenation
i'onisation nmethod ESI el ectron spray ionisation netho

of thiNRwerugdk darstama i dssirab dnehmdeisSEXcisd|in dhgplasar phase. In general

condih S5t P B! BB h T B i hon s
abovE HeQERLBES AP cath hfbulBigSe BREGIHAMIALONdiEEhESAILANIR B fefHperatures
Met hods NWVR spectra were recorded on a Vari an

of friver ghouy -19X°G OO abdtz JOSE r preemdblyo froa Mamit 1S 10 v aba@ WPEC, more
i nstrune The central peaks of chloroformJ (H 7..2
prefesly KDL ADBita. 5 iteD anE BT A SHHE Db iggude those
in th fr a arto L 0 i .t @ lu ¢ preferably
B T S e o N, 25y o P gy preferabl
fromabaity $i0spsid sboutrt®itpsidgilhe hydradddGpcyCel fumradtatmey e from about 300
Symmetry 2.1 x 30 mm Mass APCl; Flowrate 0.7 nL/mn;
g/hr (geapar #h554 nm Solvent A: water + 0.1% TFA;
Sol vent B: acetonitrile + 0.1% TFA ; Gradient 15-95%B
2.7 min, 95%B 0.3 mn. Colum chromatography was
carried out using silica gel (0.040-0.063 mm Merck).
For preparative HPLC either a Kromasil (r) KR-100-5-C18
colum (250 x 20 mm Akzo Nobel) and m xtures of
acetonitrile/water (0.1% TFA) at a flow rate of 10
mM/mn or a XTerra(r) Prep M5 G 8 OBD(tm Colum, 5nmm
19 x 50 mm (acetonitrile/water/0.1% NH3) at a flow
rate of 20 m/mn was used. W=254 nmor 220 nm was
used for detection. Unless stated otherw se, starting
materials were commercially available. Al solvents

o . .
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seal ed fl ask overnight. H2S was bubbl ed t hrough the
solution for 1 mnute and IMNaCH (2 m) was added.
wqa b@omiseture was stirred for 5 minutes and it PEEGB2008/050905

subsequently poured into IMHO (20 m), extracted

Any Witable By Odgedatioh icals stkbayniie) usad grot fied e viiBdafufts€ BbSvapour phase
phases were washed with water (2 tinmes 15 n) and )

hydrpgqnagon efthgieytep igthg degspdgdeahoNalngroneralp hetegggengpug aralyst will be
eV a ' . V2 7 9 f _.an

eSS BB AR O TR BB o P o e

coppeextidstiap oxRRCtoper ¢Hrdmitd 3d pivhioked copPerdchedmitd-catalysts. Details of
round-bottoned fl ask was di ssol ved I nternedi ate 36

the redycoepnger gridszigeridesaalysisican hy fenrdie GRH2 higg SPind B/ 42/03854
. ). . .Jo the stirred m xture was added
Wh‘cgg‘g% ‘Zﬁf‘%‘gﬂgo%}“%g‘?%}ﬁe—%aeP fonyl chloride (0.045 ni, 0.46
nmmol) in DCM( 1 m) and stirring was continued for an
addi tional 15 m nutes. )
The hydsqgey streanp bayipg hpdraechnsbrardiethBom tie disked sleoliols. amounyeacted esters
0. 89 1), . dded d_the m xtur. ' d f .
and 7 R 1t S R BB B Gy PR P R fgombined
with B{eMddiodalSgias@hivafic MReglirca ielvigieiss HleUbhvuINA S sRSITER: C, /
with N (oxis ). oRrean neﬂa)?llo_m Y e or ganic "
carbpyylis ecidhia s hrsiream o bydrogendom the ifirst eqagtdorarnaie eveapocaméed with the
additéoglagllél\égol'ggﬂ %‘r} tﬁg tsegcfgnﬁil gﬁlﬁ){‘ig{%gﬁ Z%li%‘[ﬁ%lé{l%ﬁ l\g‘clo%in Sﬁﬂfg? %f)etﬂe second
vapofsioh UbhdicR thats RGP BYdrogkinGst@srh & dugplid 18 theQdcdiMlaporkdAtion zone.
water (80 m) was added to a solution of (85,95, 10R, I
1,135, 145, 17 )-1I

Any @%@%@%g{%&%i 1%[219 ¥ biovBs Bt 2ot \}g’p_orisation zone provided that
it is duffdedtIo I4pokire UR IbdeARdeCRRYdsaNe C, /C, E fatty acids. In one arrangement,

-cycl opentaf a] phenant hren- 3(2 )-one (Hydrocortisone,
the amput of hydreg® prawidyd inay PeiFhe(88 chipingtricantbunheqrisedforr e amount of

towef kot S50R S 6 Taeart P HIE & e B Ber Brcne
ice. After the ice had nolten, the m xture was

extracted with ethyl acetate (3 times 150 nl).
The Byveapoleating thegfecetivevapotisantill gaarefos whiht éydwkemstraat iptp which the

di ssol ved i n.aqueous, Na (1 M.150 ml). The
lowe R BR VB St RSy Peeacabtised aahifhis hpeeefiot esers
of th¥ct VC& @z&gr RAEAUSD G ried TDRVRE PP IERNE rELINRIIAS hydrogen.

col'{ ete by filtration, and dried on the sinter
overnight to afford the target conpound as an
- i 0
The (1 @%@ﬁ%tg)ap%\%jd%%) ;' 15n El}];?) %é(‘é)_?lg 51‘§€‘§ﬁ0%|H|Z§|I%R @ge? ggl(:g{lé% i qqfh that the
hydrfecdtidiSof BElowed -aftd1 €frs 3hhe Rsild Bho&H efféet@Pin(tAE vapour phase.
I%ﬂ, 2.00 - 1.44 (m 6H), 1.37 (s, 3H, 1.31 - 1.15
In gefomal ¢dd)djtichis 9811 pmarrhided sQci8Da( the nBihrial b @Bitdctwithlhe Malr@zenation

sti.rred suspensi.on of .sodi um hydrid 5.73 g, 143.5 ,
catalyyt abogp tay %&B@Hgiﬁw VE#RONE Plgse b}’?ff%%ﬁ?ﬁ%%ﬁ%@mmiude those
daﬁﬁ%@$6w§r9°n was added Internediate 38 (5.00 g, 14.35

nmol) 1 n small portions. After 5 minutes ethyl formate

(58.4 M, 717.5 mml) was added and stirring was

conti nued at room tenperature overnight. The m X

The GRipdystiiner S SHHOPA THa6Y R 208 818y DE Greapips PEdidfert et uSE0 i the firs
, e (
react S 2B T Ao A RN LB, T il Akl ol T fifon catalyts
10 mn, the layers were separated, the aqueous |ayer
was acidified with aqueous cone. HCO and extracted
with ethyl acetate (3 tines &0 ml ). The conbi ned
organi ¢ phases were dried wth sodium sul fate,
filtered and the sol vent evaporated under reduced
pressure to afford the target conpound as a yell ow
solid (5.65 g). 1H NWR (400 MHz, DVsO-J ) d 5.56 (s,
IH, 4.26 (m 2H), 2.54 - 2.37 (m 2H), 2.29 - 2.1 1
(m 2H), 1.96 - 1.78 (m 2H), 1.77 - 1.43 (m 6H)

A ~ N A ~ N
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br onof i uor onet ahne in DCM The resul ting sol uti on was
heat ed under reflux for 1 hour and cooled to room
w0 esvpesiur e. The sol vent was evapor at ed underpCEGBe®E/050905

pressure and the residue redissolved in EtOAc (15 m),

inclubelstoeah WdidaehdNohiChtalyss dlchrais reduasddopipdr edidoverc obdaieﬁfapper chromite
Purification on silica %EtOAC [ Heptane = 4:1

and eIl ¢IRPR” romieciA By etae [ B AEINGET FoRPEL Bl ZaWdOdee catalysts

r: [

can b%ﬁg\?ﬁi 1%%%1?5%?65 sH ryﬁcci) N ng%bﬂg?fi '(\&/%?& a?@ﬁ]g%xgp%kaqgfjhégig bggeference

[ MH] . Internedlate 94 (0.33 g 0. 64 mmol) mas stirred

for 20 min._ in pyridine at -20 0C an
The desipedprogyct ﬁ@@mﬁf@b@l&aﬁw&e rgevesdfrap thec?eqepdﬁﬁ%ﬂn)m zone. The
[
o, ARG SLROALER B AL L REIEOL IS PRt A e o
reqmﬁHd&S slai@aia et thheahesitdn Bydw@enﬁﬂrﬁei svstonadd heippeeiatdNa purge may
(50 m é}) and Et CQAc (50 ml). The phases were
be tak@pta mveat aduildupof gadasalp g@é@l‘ww RasydeMni t h brine
and dried over Na SO . After filtration and
evapor ati on under reduced pressure the obtained
The fifstdndfs€condSapatsafierebnegimay Pe egarad kotes HPhC seab wapbr{setbr may be
CN wat er) and the product containing fractions were
sepamtee/@wm@rs; e$@rnﬂ@r1>g ithﬁé‘lrs‘,anﬁge@mdtrwuﬂn £PRes Eydsugparate zones in the
same b bese a%w[ Intermediate 95 (0.084 g,
d'ii ﬁﬁﬁ??’ sPUrsds vea in a mxture containi ng DVSO
(0.5 M) and acetlc anhydride (0.5 m ). The solution
was stirred for 48 hours under an atnosphere of ar
The qusemt eyapsmamilld mowh derdesethed el prag sefupxenine wids ir@iger@nce to the
urafledson\%]a%eparatlve HPLC col um
acco Eﬂ@ WAt s En e product containing fractions
were freeze-dried to give 5 ng of the title conpound.
APCl -M5 mlz: 671 [ MH] . The conpound was prepared
f rBigntentt er medi at els2 simpblifist rsalspentis- 2prepgainngoiche popgess of the
chl ori de accordlnéfto t he rocedure for Internediate
83. APCI-M5S m z §§mfﬁ¢ﬁT fie conpound was prepared
f roigulent er medi at eis2 RREMERL fe@f&ﬁ&ftﬁfdﬁrﬁ'fbng G BRMNK of the present
chloride (J. Chem Soc, Perkin Trans. 1, 2002,
571-576) accordln@Vﬂﬁwmhe procedure for Internediate
83. APCI-M5S mz: 581 [MH] . The conpound was prepared
frominternediate 2 and racemc
It wiZ bOBidRYsk IRtk R Med Ok b e Aragh@d{RAR¥hd Bt RithEgARD E:@}.hgxﬁent such
to the procedure for Internediate 83. APCI-M5 m z
as reﬂ%ldx]umsklydngz ivaeuuny guiaps t{ropa@@urel sensbr Praserol penaars, pressure relief

valveop el Gl R PGSl Pl op . iR P the ike
may b3 Q&ﬁnreg'nll 'eltc%%rﬂ\ér&al f%_lﬁﬁtv\’af IR proeRiokl of saad a&’fﬂi@@&@ﬁ of equipment
Et CAc he organi c extract was washed
forms umcpegsm?ehey pwst:m inNeIM@n amtlishini peordneeavitindonventional chemical
concentrated in vacuo. The obtai ned residue was
cnginsgppé PEGUSh a preparative HPLC col um (CH CN/ water)
to give 1ling of the title conmpound. APCI-MS nfz: 539
[ MH] . According to WO 2005/ 014577 net hyl
As illustryteld oxigyel loprioplasiesarib tdyih dine 1 (d a Oitstgap@isaGomnwic)2. The feed
was di ssol ved un argon in THF 10 m d cool_.e
sreaffe PGP & GBI SO ORISR de | CEBp b BE G, P13 66 /oo
) s added. r a
car e e Rk S L LA AP RO B Bgholes or
hours at roomtenperature. The m xture was quenched
wWth saturated solution ONH C (20m ) and extracted
with Et OAc. The organi c extr@acts were conbi ned, dried,
filtered and evaporated in vacuo to give 620 ng of the
crude product which was used as such. 1H NWVR (400 MHz,
chA3) d 3.76 (s, 3H), 3.43 (s, 3H), 1.25-1.17 (b,
4H) , Accordi ng to WD 2005/ 014577 Internediate 101 (0.62
g, 4.76 mol) was dissolved in THF (10 mM) and 7 nm of
5M NaOH was added ﬁ#ter stlrrlng for 16 hours the
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(3H, s); 1.32-1.22 (2H, m; 1.15 (IH, dd); 1.13-1.06
(IH m; 1.04 (3H, s). APCI-M5 mz: 637 [MH] .The
wa@ ovpound was prepared from I nternedi ate 4 andPCT/GB2008/050905
bronpbacetonitrile according to the procedure for
suitabreadqidrHichtiod brdﬂ&@ (488 cbda, inCERDBN 700 Wbl Ts %O@ﬂted herein by
m; 7.17 (2H t); 6.10 (IH s); 4.66 (IH ;
refer@gcpq ﬂ)e firgt 1@9@3@@%@;& rff prdglcgavl v@gyhycgygenzn'}gle (’4 |—T he amount of

hydrg%ea)gprf lglﬁé FfH‘ll ?%Jffzcieré Zto( f[api?ﬁls% }ﬁ?C ‘:‘@14 Epré;cié ‘}1%_%‘6 n}r%gp but not the

C,/@), pordion df {h3Htresh; Itlis 3Inatte? Sf loatthe Ok thelskiﬂe'd]mQQto(ésbéss the amount
fh?g’ 1.08 (3H, s). APCI-NB miz: 648 [ MH]
0

ﬁgmumumﬁk tqpakyiesietliist r B hydr@gweamewmbhrm@w also comprises the

vapo%?ocg%a € oirs] ]ﬁggslﬁl'd/é CCOE Mﬁe %Séltrgzjct ! gc%gg lehFre 1)t is subjected to
hydrg%e%Qmﬂ} ‘H&e(p%’diu(c?@geaﬁ)@ﬂas@éd‘in Ik 6 tda st @c?ﬁ'ratérﬁ ”%e&ﬁtsmed C,/C,
S .
is recg)vg_l@d 81 low § @M thapwepalizd afdokpl 1@19@111026(531 l{nely; Tth): hydrogen is recovered
21%3222(2H m; 2.20-2.02 (3H, m; 2.02-1.94 (IH,
1.91-1.81 (IH m; 1.801.71(1H, nm; 1.59-1.47
(IH nm; 1.39-1.30 (4H, m; 1.21-1.09 (2H, m; 1.07
(3H, s). APCI-M5 nmfz: 616 [ MH].The conpound was
The preepaeélydmeaen mdtr@rlﬁsdimn@asedtmthb rsmmﬂlvamrmomacm 11 where in

coml%ﬁét%rnd %d%a}ngﬁg%&?g'%aggieg in g\rrl% gﬁ} ngxgac(t%ﬁe](:!{ 13?0 ﬁ)n of the feed
whlcﬁ |h'5|5 bdth; é)agseé- ?ro(xﬁ)ﬂlﬂe fest; vaﬁergéu&% Yone to tﬁe %oﬁd Hlpo%)satlon zone 11 in

line 22 7@1e(tmal a@puntg;f&gdr(ogﬁ;, cpmpr121n34h62reQ®e(@1l-H;ydrggen supphed in line 10

and qﬁd]hoi}z]éyé‘i@(gg% s?qra_‘ed H:)lmellJS gﬁig%ﬁlffl%f;pt tﬂ,)vap(ﬂf_ls.ﬁ e, € @@,g portion of

the fée%H 1t i8h imakteP§f odtihe ©) theARHed Manh %sse@otge EMdliﬂt of h9dRgen required
vial was added Internediate 6 . 0. 18 mmlg),

to aChEIHC@SB 6. hy@rogen graamh wimolh how alsd cmvnpm::@a(d@t\(apbrtisna'idI(égé/cl8 is passed

. ..(0,027. m, 0.40 [) i 2.5.m 0.give a bro

in L Bra siropianclaR e Tabe s stk Wit fygi’ The product

streaﬁlei%&és@&nmrfétmsa\g@e%n@ datdibrone drRelwrReInC BlcOAg réc%Qeﬂah )n line 18
and water (20 ml). The organic phase was ¢ol'l ected and

and thhéovaaquadou sicphelse ranasved it hmet®dIhd Iy ﬁdrmuheﬂomcd from the second

of QAc (15 ), e .conbi ned r C re
S T LA i OIS o o d5F OB (Rt et agep ded o the
first %ﬂo@ga@ﬁeion%a fé%tha fehdifhl on and evapor at | on gave a
 ow ol | 8g). This oil was purified on a
preparat|ve HPLC colum (CH CN water) and the product
i ni ng frac i ons re freeze-dried to ¢

A prgTiehand ire dCatssoneee L e P S B uspatg g Figore 2.

Aga&l Me4@%dl stzzaap ch@TsnfL]Sl?l ggz_ll \9%' al)g ltf?ste%,z{ilbfe%abé§6d( %&eg I%lf%thyl ester, of

2/(2ﬁ/811.642r8%3rh(04ﬁlc mids.2 Thd eétbﬂsl miy) hav% Iﬁﬂzn (fbtlrhedd!)y any smtable means.
2.18-1.95 ; 1.94-1.81 (2H
Exaq;@les qf gputpt ]g@st(e]" atmn prq_ceggls(ugwrfb§§ in E_Pwéi(/ ?_|Wh )13 mcorporated
) Hy
nercgFitehde CRbnDodichid PR3 ro PR O MR R B .
hy dr@vﬂ ibrovidat etibndystehd i@ liae sor distgixtdwithecqpelod Bitognfredovered from
nple 1. 1H NMR (400 Mdz, CDCI3) d 7.46 (2H, m, 7.44
the t}éqq_{;epg)ator #0 afercopprasyor 4g. 01 Beg q:bmgd stre@mgg" ney/ Hnd 5(’5(:), rcled hydrogen

smagq 390 Hooflsa BB, B Tk %dthagm%g@( it &zrfé%m Pl s then

216192(5H m, 1.87-1.77 (IH, m; 1.70-1.60
(IH m, 1.54-1.41 (IH m, 1.33 (3H, s), 1.26 (IH,
dd), 1.17 (3H, t), 1.13 (2H10m, 1.01 (3H, s). APCI-M
mz: 578 [MH#] . In a5 n Vial was dissol ved
Internediate 7 (0.035 g, 0.06 mvol ) in dioxane ( 1 nlL)
to give a yell ow sol ution.
7V- et hyl - 7V-i sopr opyl propan-2-am ne (0.026 ni, 0.15
mol ) and net hyl 2-bronpacetate (7.45 ni, 0.08 mmol)
ver e added and the mxture was aIIovved to stand for

. ——yr o ~1
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15

20

internmedi ate 12 and Bronofi uoronet hane. 1H NWVR (400
MHz, CDCI3) d 8.09 (IH, d), 7.68 (IH d), 7.47 (2H,
WOR009/644240 (1 H, s) 7.17 (2H, t), 6.08 (IH, s),PCT/GB2008/050905

6.06-5.89 (2H, m), 5.79-5.61 (IH m, 4.66 (IH, bs),
split With ale(ahldunf@f hyds (%511 fdgthredior th% ﬁ?ﬁ v(a dﬂlsaﬁjan zohie 93 bbinblfurther heated
t), 2.40-2.26 (2 2. 26- m, 2.15-2.03

in he@’Qﬁichﬁr}ger 24d:®fqge @gm@siqpplna)d m]hnggﬁ]jco',z}‘ie {izHyvapgrisation zone 23. The

amou_{lt Egh ]iir(igeli &)E%/il_ﬁiera)rﬁflﬂ%f Sb%%(eghor%;)orls&%ﬁ éﬁ/@ h?%’tl()% Egthe stream but

not thMtttlc . JdH8o € PR WReamast ipk eRALOf REEAE fir gk #1ddBan to assess the
procedure in Exanple 11, starting frominternediate 13

amoumf RydBpgmoagetasiiprehites thisH NVR (400 MHz, CDdO 3) d

8.32 (IH, d), 7.96 (IH, d), 7.47 (2H, m, 7.44 (IH,

s), 7.17 (2H, t), 6.08 (IH s), 4.64 (IH bs), 3.80
The (féeH stﬂa)aIrABE éo\ﬁe(r5ﬁk§1l %ﬂ-terg p%egﬁhblga et %&h&ﬁb&mm@f % JE[/C,/C 4
carbc()@h-l; acn@ls is féc’()@ 1he @3t ﬁapie[mszrﬁon 7on923 1rz|_111331° I(}ieﬁlmg]l;een first subjected to

pre-}fatélag {DSIP-?aI Sg:)(chai r%lz?‘l ﬁxelloz@ﬁaﬁ{ﬁr éstef Br«?g'e(%_r (a gyxwern?néthvl ester, of

C,,/ AP M 118 %1dsd theh Napbrised B r&ﬁmuﬂdm\e@s PK @&RIxEop 24 may be
accordi ng to the procedure in Exanple 11, starting

providedm didsepanathnat e 13 and 2- Bronoet hanol . 1H NVR (400
Mz, CDA3) d 8.29 (IH, d), 7.96 (IH, d), 7.47 (2H,
nm, 7.44 (IH, s), 7.17 (2H, t), 6.08 (IH s), 4.63

The KydtbgeR Stkeandwhith @8 aldo)oondriddy-tBe dapofildd: C JL, 18 pdsdedindthe 25 to the
C3HE 2 77 (IR, dY, 2 Bs (TH 1), 2.34%2 52 (2R,

first migtioR z0Be 20 ®Rerg Bhk subjected. 1@ Rydro@daiidrHn thy presen@2ef alsuitdble catalyst.

The él%lalhﬁ}:%rfar%x 1ggas(s§q_|m ﬁ.sst sefn%ﬁor Iqf61a g%a?’eﬁ%pg%@ﬁyﬁéy %12% cooled in
counEeMElﬁ}rent HeXeRhsnet 3 1R h%f@fﬂ%@h' Qt‘fiea\ﬁ@&l prepared according

to the procedur€e in Exanpl'e 11, starting from
i nternmedi ate 13 and Bronofi uoronet hane. 1H NWVR (400

The (ilﬁSll*edﬂ%gglC(i fslgiep%r)ate& i;n( t%_-;f s(eﬁﬁatog 329 g,@é tltl}glﬁ y(e?w?_q’veg 5n4h7ne(é’%l._|’The hydrogen
is rex?xooerﬂ' goﬁzthé ?37'1'7 ofhe fﬁst@ggz(r!u'élr 2PS)d, t%vﬂqubeéxll EomBhed Jyiddditional
77 (1H d), 2.53 (IH t), 2.34-2.25 (2H,
hydrogen sﬁpﬁlﬂedﬁn 0ide G8Hs hmgted i 1@:2¢ dxcBhget B befpre Wei@P2pdbsedlio the second
(2H,_ M, 1.55-1.45 (IH, m, 1.37 (IH m, 1.34 (3H,
vapoglyer 3:22-1. 10 (2H, m, 1.07 (3H, s). APCI-Ms mz: 610
[ MH] . The conpound was prepared according to the
procedure in Exanple 11, starting frominternedi ate 13
The andpdriseth bslen;fnl&p@;g/(zg ((arlﬂ)xvﬂ.d-hdﬂwﬁ‘s (cA@Qcliom tﬁE‘)(ﬁlrﬁ)vapbrlser 23 and

8.30 (IH d), 7. H . (.47 (2H,
then gympe;d qg;mg(pzm:pp {3) to t]@e ‘%}gt’ YAPRises )&herg il vego,q:,ecggjj andgntgéhc hydrogen.

d, AB), 3.13-2.99 (2H, 2. 77

A“VE“ %m%'m ’%?%g wéﬁ{' 2. 34- )2 24 (5H, ), (2. 22[1)2. 02

(3H m, 2.02-1.92 (IH m, 1.92- 170(2Hn’)

55145(IH n),,136 (IH, 34 (3H, s)
The hydrogen gfeeapp LpMpising tk@4va(pgp|sedg; ¢ (qun’bwglh;[ ac1d Al be removed as
N '

overfeifto iU GRUBOURG 37 iR SPRILHAREAILIL G dLoukilactey 35 where
it is @E@ecﬂecﬁ[oqmmh@ﬂﬂm ihi the preléﬂlcbll\iﬂRa(sﬁﬁﬁbié/bEtaIV@DCf 13) prdduct stream is

8.10 (IH d), 7.47 (2H, s), 7.17 (2
remavpd A Gizer( pq;q)le% j hqa‘rgzic}(ia}nger %% )agalgstjbe b3dogen Stre31m7 ¢ the second

'\/apoElF(?_| be%jre %ﬁ%%a% cisdﬁl (ﬂ}l%iecgn %%%17&1%3%3%4’%5 8%@&? 'f)'ﬁ?cfﬁ?% is#hefiremoved

2.22- 11(|H m, 2.1 1-2.01 (2H, m, 2.02-1.92 (IH,
n, 192179(2H m, 1.55-1.48 (IH, m, 1.40 (IH,
m, 1.34 (3H, s), 1.20-1.101(2H, m, 1.07 (3H, s).
APCl - M5 nfz: 631 [ MH] . Exanple 48The conpound was
prepared according to the procedure in Exanple 11,
starting frominternedi ate 14 and Bronofi uor onet hane.
1H NMR (400 MHz, CDCI3) d 8.09 (IH d), 7.47 (2H m,
7.44 (IH s), 7.17 (2H, t), 6.07 (IH s), 6.04-5.63
(2H, m, 4.64 (IH bs), 4.18 (3H, s), 3.1 1 (IH m,



(2H, m, 2.78 (IH, d), 2.53 (IH t), 2.36-2.21 (2H,
nm, 2.20-2.02 (3H, m, 2.03-1.93 (IH mM, 1.92-1.71

w@ 20do/ om0 1. 56-1.47 (IH, m, 1.35 (3H, s), 1.3Bc/GB4008/050905
(IH m, 1.21-1.10 (2H, m, 1.07 (3H, s). APCI-M5 i z:

from @RGepdViist in likeXiBMIhe hy@bBerdis 3R wdd if v g7 tt@bteﬁﬁﬁ‘ ﬁeeft leRsHenger 38
was di ssol ved the product obtained in Exanpl

and hgBpgssed.in Unend®Iy 4 thirdesaparsiarr4(. e The. lsmeICPbolgpr@éUC@d by the

33% 0. 19 I
l“@“%ﬁn@¥ﬁﬁﬁgﬁg%(§qé “;r5$ e%ﬁsxlﬁﬁggé%§”§%|ﬁfed |nngD )

closed flask for 3 hours, nonitoring the reaction by

LC-M5. Wien al nost al |l of the starting material had
The b@agmsthm‘e@emqm indingt 41 end wessed iluppglegompreyge 4g. before being
m xture was purified on preparative HPLC
“my%éﬁ@t %FPPTe / water), and 15 mgy (25% was obt ai ned
of the desired product as a white solid after
freeze-drying the pure fractions. 1H NVR (400 MHz,
Exam@pes3) d 7.63-7.58 (2H, nm), 7.44 (IH, s), 7.42-7.36
(IH, m, 7.19 (IH d), 7.14 (IH t), 6.53 (IH m,
6.09 (IH s), 6.02-5.90 (IH, m, 5.56 (IH m, 5. .34
The a(ﬂr“»f tHd ex&n%?bn( Whs tdplit fhcBed gHhabihe methyd Estbilstdf CQSOZ, , fatty acids
0 (2 , 3.16-3. 00 (2H, , 2.85 (3H, d), 2.7
were (taklelp ode)rhee@ 253 tIQeI mpthy ysterg 0BG /2 119ty 24ils yyre rgnq}@d frognthe vaporiser

as ho&gz: w1£ the jfu 1?3 H cléﬂmHas fn%siblci_ ?g %aézé?st&impqn%ffs 6% ﬁ:actor 26 were

218°8)at stAP (b MRI easc@Ad 26 Mdtht the Eacbomife. TRI Eaiawgrm Qi BB Svould be

prepared according to the procedure in Exanple 9,
at 228tG@rd 235G CE eminreantarhad diffrent 36taydvaluBe epmfaived thﬂﬁtﬂii i Less catalyst

1H .N 400 7.64-7.59
was r@mqr IX?? geagto& g/g%é @éi?dtwgeﬁz%ure% oérfar(nlopl al(edl.jsed gx)ic&@e (eiafgpen rate of the
2d sde@Feness to

hlghé(r)carbgn %“%‘hgkéis s n@teaOTﬁfs 'énalﬁazs hi lil a&\%lré‘bns%ng
S) :
be a¢i@bkednvith2boiB t(ld: thfd feed 25t®3m@ |0Her ﬂ)e thrggnztu_ng c(ltgb{sts The feed
14- 1. 1.
comy:;gsltz% igpet i)uggi 'fq%g; ggd thg Gggra%%g_f&orglgtieni a%gm]l‘aélpe m
1.22-1.13 (2H, m, 1.1 1 (3H, s). APC -M niz: 630
[MH] .In a 50 nL round-bottoned flask was di ssol ved
Internmedi ate 37 (0.136 g, Tabl®lmmol) in DMF (3 L) to
gi ve an orange sol ution. Sodi um hydrogencar bonate
(0.076 ng, 1.94 mmol) and 2-bronvacetonitrile (0.032
M0 49 Mol ) Were added, and the m xture was stirred
FattnAgidsBstbed flask for 30 mi niFeed wite mixture was
I oned between Et OAc (20 ) and water (20 m).
Cl@ﬁ%{%éﬁ%nlc phase was collec 8d. " and the aqueaus phase
cyes extracted with another poggion of Et OAc (15 n1)
he organic phases were conbi
ciyat er (2 tinmes 15 m) and br m§6(15 m), and were
finallas dri Na. SO

rt-tror—t-y N O™ ll.la.l.IUII a.IIGI CVO.[JUI al.IUII
9he crude product as an
gdissotved—n

p2iy| ami ne (33%in Et OH
he mxture was all owed

O
LI VAV | \VA'AA )|

Cci®f the sol vent gave 116 ng of
ulraliyce bCIII bUI [ U V\IIII LII WasS

Cl&betonitrile (2.5 nL), and m

[\
[

2520, 19 mol ) was added
C1$:4 stand in a seal ed flask ai

1-éOC, nmoni tori ng the

Clgpogress of the reaction by
starting nmaterjial was coh

_g-NS. After 30 m nutes,
l}rmd and the solvent was

obtalned mat eri al was

Hﬂgégefully renoved i n vacuo.

Ihs,

O

":hllrlflarl on praporof:un HPL.C

LI | Jay =y

tral.ao. I nt.or.)
\uUbLUIIILIIICI wart-et-)

and t he product containing fractions were freeze-dried
to give 19 ng (19 %9 of the desired product as a white
solid. 1H NMR (400 MHz, CDC13) d 7.64 (IH, s),

7.64-7.59 (IH, m), 7.44 (IH s), 7.42-7.36 (IH, m,
7.24 (IH, d), 7.16 (IH t), 6.56 (IH m, 6.09 (IH,
s), 4.83 (2H, s), 4.64 (IH bs), 3.82 (IH d, AB),

3.55 (IH, d, AB), 3.1 1-3.01 (2H, m), 2.78 (IH, d),
253(IH t), 2.35- 2.22 (2H, m, 2.21-2.03 (3H, m,
2.03-1.93 (IH m, 1.93-1.70 (3H, m), 1.58-1.48 (IH,

A ~ - 7 M~ A ~ A /7 1 1

A NS oA ~ o~ 7 M~
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w@ 200906210 4. 05 (d,

——The—coppothnt—was
Exalapile OioopEaddoRater i |

1H NMR (400 MHz, DMBQd 6) d 7.51 (m 2H),
IH), 7.35 (m 2H), 6.14 (s, IH), 4.60 (s, IH), 4.40
IH, 3.96 (d, IH, 2.94 (d,prdTEAB2008/050905
2.64 (m IH), 2.24 (m 5H), 1.95 (m
5H), 1.73 (m IH), 1.59 (Mabled, 1.37 (m IH, 1.27
(s, 3H, 1.12 (m IH, 1.00 (m IH, 0.92 (d, 3H),
0.91 (d, 3H), 0.90 (s, 3H. APCI-MS mz: 606 [MH]

7.47 (s,

2.79 (m IH,

lJI cpal CU

Rxaless di
described in Exanple,109. 1H

1 + (H + Qa 1
Irll Onrr1meritedlr At © o0 I'Tu

gvVapBbhe pr ¥epdwie H, Recycle

G, 000 By S50 fow k)

7.69 (sl(@&M, 7 5[{P{@ 2H) . (m 6. 00
5 | 80 (d, . 3.57 3.2
H) ?i/d ag i 5%4 ( ?%)4 2%5(1 1|-|), @ORR

b2

(m 2.75 (m 1H) 3 ,
555 (m  3H),400

23 39 - 1.%82(m 7H)| 551 76 - 1 N
L. U0 \l

56 1’/19 /m 2] 20 (o 136

o= 3 J

- P3s(( s,

H—rO .|. DO \JII/, €T
3H) .

SAE’CI VB ni 250 604 [ M

H92 . The

475

bUIIpUUII
4 2-brono

C—Was—PTePa

et onitril

ICU IIUIIII
é6accordi n

et IIl:‘UI at

2o the p

=—87—and

atédure

450

descri o

conpounp2¥h

5d T Exant
S prepé

& T09. A
86 from |

Cl -6 nT z:
nt @r nedi at é

637 [ WF]

188 and

The
450

2-brono
describ

onitril

8 Exan

%ggccordln

109. AP

&’/ISO the pi

MS Ml 7:

Zg dure

[ ]

e

conpoun
2- brom

0,¥@s preparsy
acetoni-triH

oo | -3 | Oy |

descri b

irgd froml
e--accok-di-n

rgﬁynedlat(

-0 fha rn

189 and

ocedur e

450

l5109. 1H

NVR(4OOI

TUocTtoraoT

6s1d

scri bedsg n Exanr

5—t—m—2H); 7T—ts—H— 734 (28,676 (S

I'H),

6.16 (s,

| H)

4.40 (s,

I H),

4.00 (d, 2H),

2.93

The &é%orlkéﬂ)emt i%ela_ll)ﬁgle(\ﬁ’ﬁs cbf(Tﬂensé’d &3tho contdtin@thd &y dfcgenadidh,catalyst, to

IH), 2.06 (

S,

4H), 1.

89 (m

allovﬁb@sg oﬂ_a@&ys@mndl rhfss balagee gurposesd)i.e. 1o B7ighhghapgfy duejtoggaction. The

feed gﬁgb?p_p%mﬁ)f@}y %(g,y]rr[lﬁ\xx:%ﬁol ad(f ﬁttcé gi:t%vd E!?e’ gedlto%edeaéhl:\)’/@uaqug into the

systeMTOTRe ARt SO LyeH 1rameapetomtrl le (10 m) and

triet

hyl am ne

(0.178

by (chl oromet hyl) (nethyl)sulfane (0.106 m ,

nmol ) .
16 hours.

for

The resulting sol ut
The sol vent

s heat ed under

r&ﬁﬁexgnnve

d under

1.29

reduced

pressure and the m xture was dissolved in EtQAc (15

m),

washed with IN HO (15 m) and brine (10 n!%
dri ed ov@lkigiaPeeent Rirodarct fAnatyssst (oo methanoldrasvsispf ¢
sol vent under reduced pressure,

the m xture was

purified on a preparative HPLC colum (CH CN water)

1.29 mmol ) was added fol | owed

refl ux

and

he

and 1
Examplei

ne product
ve 4 1

contalnlng T
gopms he | (10

le cb

actTons
dund.

were 1r
1HAVR (

eeze-dri
VHz,

%%8

cDa 3)
I 5 25

d 7.4
(%tB“W”zm

3
sy 59H)

17
0-68) 1y

?561 (d

??%ﬁ (9,

I§$,

67.43

3H),

145

Zofy(m

$ QR (

2] 8%

4 00 2. O

6(1717 6H)

14 /m

2.71

JB@[?W( s,

|r\h aof

1%'7*) AP@! 1‘7N80m

1. 24" (dd
561@27

ﬂ@§ﬂ

8.79

oIOTUT

LI | \W A | I

Ilt CI IIUUI

r@hs(wfl rd°)46N- Q Iny184N| o)

Jﬁ@ﬁ&l ior

LI T

opas- 2-

[ERY H
Ly B

dhvtne

024

5-nt—0:

57—mmot

was ad

(Btm ot opetiBy| ) (r@tdyl ) s

fed—with

Ll 0dne (

ST TT

0l®81 i,

gq_ ArTer
3202038

5586

ol )
m n.

wasS added and t

s whi |30

Pe ( 10!

he m xt
) and

LF

b8 o

)féiﬁe

0.41

added,

the m

col u

and._.t

nﬁ???ﬂ(m%%ure mm§xﬂwr|f

wat pr

910n a

5 gpar 3

tid%@ HPL

|n|nr1

G305

fracti ons were freeze-dried to give 5 ng of the t|tIe
conmpound. 1H NMR (400 MHz, DNBO-d6) d 7.51 (m 2H),

7.47
IH),
IH),
4H),
(m |
0. 89

(s, IH, 7.34 (m 2H), 6.16 (s,
4.08 (s 2H), 2.93 (d, IH, 2.77
2.41 (d, IH), 2.30 (m IH, 2.1
1.89 (m 5H), 1.74 (m IH, 1.6
H, 1.22 (s, 3H), 1.12 (m IH),

(s, 3H. APC - NB niz 585 [N+H]

IH), 4.
(m
(s,
0 (m

| H),
3H) 2.06 (m
IH),
1.00 (m

40 (s,
2.63 (

1.37
I H),

m

. The conpound was




(IH, d), 2.77 (IH d); 2.53 (IH t), 2.30 (IH d),
2.20 (IH, m: 2.09-1.80 (6H, m), 1.50- 1.40 (IH m,

wd.2dd/o0§ar s), 1.31 (IH m, 1.21-1.1 1 (5H nmM¢T/EBOMNS/050905

(3H, d). APCI-MS nfz: 630 [ MH] .The comaound was

prepared fro terng te 13 d 2- toni trill
&mto f6:% Qéu % lly el 03% 1?-01

accol proc re describe xanp

NVR Mz, ad 6 8. 5L I H 58

744 ?3291 ) %8 (i?) O!@H), ?4'2@8(5,02!49% .(17 9\7{U,H) 28.65
IH), |OWR6v(d| 2B5), 4]6484(s, 199.934.340.65, | Ho.64L. 96| 0.91
a2 F (M2 67—t T2 54 (5 —3H)

2. 41| [ W) | 65.600 (MOBH), 1, 895- 1. [58.1m eia)sfs?l'4841,17
(m e ), L 22 (S, 3A], 1.15 TH T L. 06 (m_TH;
0.92 thVSCH), 1éé-é3 (tP-52H) %-I\/E WG 57030 | 067

T, L0 PR T e 30

e R R A el T e

2H), |Gadw(s{ 368, 5]044(d, mglﬁ“%oqgégp H31.7% 54| 67.19

=390 61T~ T Z—70 T

|
¢
2. 67 |(@nsWiH) | 121461 (fp.44H), {17069 (m| BH9 1./8206 1.5D.29

(moH), I-48 (m TH), I.Z2Z (S, 3H), I.I5 (m TH),
1.06 (m IH, 0.92 (m 5H), 0.83 (m 2H) . APC -M5

Exanifl@s 7 B daMeithle optifixangeberatichd Hxempiznipindicakesws diffieydaredeparation.

fromlnternmedi ate 34 using the procedure for
internediate 36 and internediate 37, using

cycl opropanecar bonyl chloride and exanple 80. The (r)
purification of the final conmpound was done using a
Kromasi| Phenyl HPLC colum (CH3CN / water). 1 NMWR
(400 MHz, cDC3) d 7.60 (IH, m, 7.44 (IH s), 7.38
(IH, m, 7.15 (IH t), 6.09 (IH s); 4.82 (2H, s),
4.58 (IH m, 3.78 (IH d), 3.58 (IH, d), 3.02 (IH,
d), 2.96 (IH m; 2.73 (IH, d), 2.52 (IH m, 2.32
(I1H, m, 2.18-1.91 (5H, m, 1.84 (IH m, 1.72- 1.55
(3H, m, 1.48 (IH m, 1.32 (3H, s), 1.28 (IH m,
1.19-1.02 (5H, m, 1.01 (3H, s), 0.95 (2H, m. APC -M
mz: 620 [ M#] . The conmpound was isolated as a

bi product during the formation of Exanple 144. The (r)
purification of the final conpound was done using a
Kromasi| Phenyl HPLC colum (CH3CN / water). 1 NMR
(400 MHz, cDCA3) d 7.60 (IH, m, 7.44 (IH s), 7.38
(IH, m, 7.15 (IH t), 6.09 (IH s); 4.83 (3H m,
4.70 (IH d), 3.02 (IH d), 2.96 (IH m; 2.73 (IH,
d, 2.52 (IH m, 2.32 (IH m, 2.18-1.91 (5H m,
1.84 (IH m, 1.72-1.55 (3H, m, 1.48 (IH m, 1.32
(3H, s), 1.28 (IH m, 1.19-1.02 (5H, m, 1.01 (3H,
s), 0.95 (2H, m. APCI-M5 mz: 604 [MH] . The
compound was prepared fromlInternediate 111 and

br onmpacetonitrile according to the procedure for
Exanpl e 1. 1H NVR (500 MHz, DMSQd 6) d 7.5 1 (m 2H),
7.46 (s, IH), 7.34 (m 2H), 6.11 (s, IH, 4.62 (b,
IH, 4.39 (b, IH, 4.1 (d, IH, 3.99 (d, IH, 2.99 (d,
IH, 2.75 (m IH, 2.58 (d, IH, 2.41 (m IH, 2.30
(m IH, 2.05-12.73 (m 7H), 1.63 (m 3H), 1.42 (m
IH, 1.22 (s, 3H, 1.12 (m IH, 1.04 (m IH, 0.89
(s, 3H). APCI-M5 mz: 615 [ MH] . The conpound was
prepared fromlInternmediate 112 and bronpacetonitrile
according to the procedure for Exanple 1. 1H NMR (500
MHz, DMSQd 6) d 7.5 1 (m 2H), 7.46 (s, IH, 7.34 (m
2H), 6.11 (s, IH), 4.58 (d, ¥H), 4.36 (b, IH, 4.1 (d,
IH), 3.98 (d, IH, 3.85 (m2H), 3.73 (m IH), 3.67 (m
IH, 3.02 (m IH, 2.99 (d, IH, 2.77 (m IH, 2.63
(m IH, 2241 (m IH, 2.30 (m IH, 2.05-1.73 (m
H, 1.7 (m IH, 1.60 (m IH, 1.37 (m IH, 1.22
(s, 3H, 1.15 (m IH), 1.03 (m IH, 0.89 (s, 3H.
APCI - M5 n12 20 [I\/I—H] . Exanpl e 148The conpound was
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2.77 (IH d), 2.54 (IH t), 2.35-2.24 (2H, m,
2.22-2.04 (3H, m, 2.04-1.93 (IH, m, 1.93- 1.84 (IH,
woRgooddfRde 1. 72 (IH, m), 1.57-1.47 (IH m, 1.3FCT/GB2008/050905
m, 1.35 (3H, s), 1.22-1.10 (2H, m, 1.07 (3H, s).
CLAMPE -M5 nfz: 6 11 [ MH] . The conpound was prepared
fromlInternedi ate 123 and Brononet hyl nethyl et her
accordlng to the procedure for Exanple 82. NWR (400
: e i ai
1 5)’ pr@@g 1%?(‘(1% &- d&é&tfgg o??a strz%ng)%f 5%&“}2 oéhl(_)l’?hegkf)?r’lb ﬁ%@lg%arbon chain
lengths iﬂud ebsgr)eamSJf 33at(y3d+bo}$) havihg)ﬂse%lﬁﬁzaﬂfﬂ)hi chaih lerth&dsafd sdeond carbon

chalrgl)e@%l%slb% l@gg@rt St%rgt (ot d%}@lpﬁenﬁ&sZs«f?d?;gogegggor{lpqqmg the steps
Of:rr),152140(IH m, 133(3H s), 1.29 (IH d),
1.20-1.05 (2H, m, 0.98 (3H s). APCI-M5S mz: 570

[ Md}}upply'ﬁ’lﬁ SOt risa s Ipwep:ﬂkﬁd:stferscxm fhiny evideldivaxigechain lengths
andfg BronDethanoI accordi to the procedure for

commﬁﬂh@ 8t ang WRC(( ngt :g 1rs§ V@qg@at(qq_?ong)and powfgcting said
streaﬁql Vuth 2%9 qglg%f ﬁ%d?o%é%\ﬁlﬁZh ?g)?su@tgé'%g qglf%&)@(@? E} (lllgr%der :BE‘)I resters of the

fatty chghﬁlﬁgtt(eﬁ}ﬂst qyhon2hdin léﬂg‘d;xs 1d)0, th2 hﬁ(ﬁogérH t ) 2.31
(IH d) tl:k -2.07 (4H, , 2.07-1. (1
@'i sqpp@gng plhyqlfygenlangghe ‘j_ap\?gse(dﬂwerrﬂlky gstors 0{ oty aeids having the

first J%}%o&?cyéégénggﬁté %;il’rst ggagt#n( al, &%ﬁn% gabé?ﬁdlzc@e?gég under reaction

condftiri¢ jo alldwehpdropaiation wathe desrdaeohbirianidgriey dmesbnathainll3fxths;
and_ 2-bronoacetonitrile according to the procedure
delSEFPREHNE AOELRAHINE IGRCiaH KRN eﬁe wpduchrysas gaving first carbon
27 (dd, IH), 7.89 (dd, IFD 7.72 (s,
Cha‘mghég‘%dﬁﬂoge 5.04 (d, IH), 4.96 (d, 1H), 4. 54
( s(d) ktpharatthg3te (sﬁrearh kY fatd: S6oldd haliny,the fird chiBon|dhhin lengths from
2.67 (m IH, 2.41 (m IH, 1.90 (m 3H), 1.82 - 1.57
hyd f‘(%ﬁn 6H), 1.48 (m IH, 1.22 (s, 3H), 1.15 (m |H),
> @?J&)gg/ r[%%—fgvéﬁré&?&%gg?% dﬁ ﬁg[grs(ﬁﬁheﬁ—%% a?ﬁ‘f %vmg second carbon
chairl leh@hsegiaadige H3h aasl(al 1di oA edfisitidn naccordi ng to
t he procedure descrjbed in Exanple 1. 1H NMR (500 MHz,
DMBCPnEIFtiee e 3gvangrispdowegatkyl gsigrs haying secgml @agboq Hpain lengths in

the S (ﬂ%g %&gga 6{9 7qr%)va’1%‘5£%6 %e@réw?e%élg gtgp ( é_)b a’nfi %éltl?gal amount of

hydr((gfé’h S\hd'l’l)that?chéﬂjtzﬂ Mmdubd of l%ldﬁé’geﬁr@ suffibientdo 3ﬂ-p((ri§b tHeH))wer alkyl esters
9 (m 2H), 2.05 (m I'H, 1.98 - 1.69 (m 9H), 1.60

havn(gﬁatt} ppids af B9 s¢gend capon ehaig lqpgths 3y thethyrpogemy | H) |

Tiid) abmpubbas R a2y ERaloL a5 Hicios naving

secordt dAFRARAARA @é’i@ths&ﬁ @QEEHnAGedcioh hendy: o@zﬁﬁgiﬂ Qathse ﬁﬁcb%érdtﬂlg under
Exanple 1. 1H NMR (400 MHz, Dvs(d g

reactg)n]_(}q}n(lmom 15 allopy gjglr()genanq;{) to the gﬁn(ed @Icoh«pl)havﬁlg,ls@cq@ carbon chain
4.50 (b, 3H), 4.75 (b, IH, 3.80 (m 2H), 2.95

leﬂg’fk‘smah% 2.79 (m IH), 2.64 (m 1H, 2.43 (m IH),

o 2. 3% e&bm mlﬂl?‘)?mq(z the sllacl_ﬁ'{ﬂ r]f?g’ééf%n(%mg& alcdhol %r((cmc §&|-I)m e second

m :

carboh, cilam(lnqt th-hnd Hydoszegm |1 H), O.8s (s 3H) APCI MS i z:

626 [ MH] . The conpound was prepared from I nternedi ate

137 and bronnfluoronethane according to the procedure

2. deg %Edc@?sdfok heEX¥amBAR tibn ok 'a'ls% 614&) @pMJ}lZ fat@'%o@ncpa stream of a
8.39 (s, IH), 8.14 (m IH)), I'H),
IH), 6.16 (d, IH, 5.98 (m IFD 5 84 (n1IFD : 4 55
(d, 1H),4.35 (b, IH, 3.80 (m IH, 2.95 (m 3H), 2.79
(m IH, 2.64 (m IH, 2.431fm IH, 2.31 (m IH, 2.1
1 (m 3H), 1.98 - 1.78 (m 8H), 1.72 (m IH), 1.57 (m
IH, 1.34 (m IH, 1.21 (s, 3H), 1.12 (m IH, 1.02
(m IH, 0.8s (s, 3H. APCI-M5 mlz: 614 [ MH] . The
conmpound was prepared fromInternediate 137 and
i odomet hane according to the procedure described in
Exanple 82 1H NNR (500 NPB DNSCd 6) d 8 39 (s, Ilﬂ,

-— P~ N ~ oA~



1.91 (IH, m, 1.90-1.79 (IH, m, 1.78-1.67 (IH m,
1.60-1.48 (IH m, 1.36 (3H, s), 1.32 (IH d), 1.22
w@ bddoob)o 1.1 1 (3H, d), 1.07 (3H, s), 0.88 (PE¥/GBL008/050905
APCl - M5 nfz: 630 [ MH] . Exanple 220The conpound was
C,¢/ (0 Bpabrdhaleoarpdising thosttfeofpr ocedure for Exanple 11,
startl frontlnternedlate 163 and Bronofluoronetha
v(pgt}eg NHEreampxynEyrisgngziogrer pikgl edyrs of Gy, faky (asﬂs to a first

Vapoigga]_tlog Z%Fé %h g'gnt%étglg s?%i%n@%{'wn%)ag j\g't(o%ﬁf étjbﬁ_l'dr i}%{_ <%14 Sgufﬁmen‘t to

vapofigdthe wer AlB2 eftédslof the, C,2Co5Fafty Hiddjg the hgaro(gbﬂr] d),
2.20-2.04 (3H m, 2. 01-1. 90 (IH m, 1.90-1.80
m(b) qlpgb/_tqg g hj{/clrpgennt)nd the @pﬂmsq%lopppplkﬁl) esters afeC g/ %H fatty acids to

a ﬁr%gﬁec}lgf{’?zoég ggnﬁfﬁnéqgazal%ggm} ngtig :hélé%\( %m(%) c.:on']_ciltjt%)gtrs] to allow

hy drégdcde@aown tthe @dsthe RECEPL, @lcokdPR) Assay The assay is based
on a comercial kit from Panvera/lnvitrogen (Part
nuisbieoePgg Fpm ﬂlfﬁﬁfsagié‘éﬁpntzé%ﬁ bl @yalp@mt Piedpesteme and hydrogen:

pgléj‘?seé)é?attm% eisT 9} kdftleﬁg K)%eglc&%quor b J]]\urmn R

| aRehlpptyibg ﬁt@%vﬁ@s&ﬁd;we?@lk‘y%s@ers Pact/m gt’@bﬁ[nn@ﬁr%)step (@) toa
and a Stabilizing Peptide 10X (Panvera, Part nunber
ﬁmOm@BESvﬁﬁmﬁ@OGR and Stabilizing Peptide reagents are

AI co%tacﬁm ZOOuI%V\é\,{)] I’lS%fl(ﬁ{l&e ar 4 yﬁﬁ%ﬁ:ﬁ_ % é)gr(,s glrngthe S,zcggg vaporisation

zoneNMADEY drE23d8c ovetearig @tept(dy A04a) adantbneFurSeure @0 hij@obed fRh that the
10X (Panvera, Part nunber P2814, stored at -700C

total pmperitaf hydrpgan is efEcienidasapasise tedowier allod avters phthe i Ee)fatty acids
hﬂ)@ygtg repeated freeze/thaws for all reagents. The GR
MO ISEPEERPHY buffer 10X conprises 100mM pot assi um
P RO B &ﬂz&ridtrthéma dat Rwet E@ﬂé‘t’s and 20%satty acids to
DD%§Q$%$?%%onpoun%s ( | anyﬁhd contro ( | 5298
a sech0Q ¥ONBOZNeY eorapitien cféalbtt@@ti operaiisg yn@tée%@n\fvenqhuons to allow

ei.ner ck flat-bottom part
h‘drﬁ%??ﬁ bt red%w@ AIPBR: BT o0omns and 1005
rr@dov@ﬁﬁg IrofATicDRY IR dABSAN oneBACK 9T QUINDLSP bifduiNstream and

(8 ; assay buffer 10X, Stabilizing ﬁeptlde DIT and
hydrogm. col d MQ water) was added to the background wells.

GS Red solution (7nL; assay buffer 10X, Stabili zing

Peptide, DIT, GS Red and ice cold water) was added to
3. al ) pelds$ 1 Q%68 %(t(b@ﬁtlﬁg OWRGeiehd 8molR of .l\féhto'g@xli‘ pfotfled to the first

assay buffer Stabilizing Peptide, DIT, GR and ice
Vapocsﬂud»n Meels)a smén@nlmd amourg r¢quived Fag theTimeoysk af lewanalkyl esters of the

nd| ark at roomtenperature for
Cn‘§4 ’ @lﬁ%&“@@%ﬁﬁt%ﬂéﬂxﬁna|yst pl ate reader

(LJL BlosystenB/NbIecuIar Devi ces Corporation) or
other simlar plate reader capable of recording '
4. 1l ngressencedpgl@ring20f dwhérenaht stdaorofideienol (B30rst reaction

nm emnm SSio mavelen h 590 nm.and a dichroic mrror
zoneg Caghnsig h PR Ay e B r E eaR G Ga e
XLfit nodel 205 and are shown in Table 1. Table
1PROCESS FOR THE CO- PRODUCTI ON OF FATTY ALCOHQOLS
5. SHEM%N@@BHEEEEEMﬁHGARB@N(@H%MN@EEN@EHSEﬁheﬂﬁﬁdﬁgﬁhﬁOﬁlﬂmtﬁﬁ
i nvention rekgées to a roc s for theggroductlon

reactiopt ¥3pcas egRBINed Wigrthe ol kﬂﬂmgﬁn prior s fhgrsgeondgyagorisation zone
r I tty
such B e R O B PO s B IR, Lo
of a fatty al cohol haV|ng second carbon chain | engths
wherein the second carbon chain | engths are | onger
than the first carbon chai nlbengths. In one
arrangement, the present invention relates to the
co-production of a streamof a C8 C 10 fatty al coho
and a streamof a C, Cl4 fatty alcohol. In a second
preferred arrangenent, the present invention rel ates
to the co-production of a Cl2 C 14 fatty al cohol and a
streantof a C16 ZC 18 fatty aIcohoI Fatty alcohols

A~ - ey s o



The hydrogenation conditions in the first reaction
zone are selected such that the hydrogenation of the
wo owen4Rllkyl esters to the desired al cohol s i spef/GB2i08@50905
in the vapour phase. In general conditions wll be
6. arA phgeek scoldihhad ahyensrat @ldials 1 © Somicach tid tmotieof hydrogen
hydr ogenation catalyst is above the dew point.

. n catal : Typi cal
provigegypas batha sleichipmeieHae b ferdrd i tbhampwi of éﬂéﬂ%ﬁ%fmfs of the
Pu era .of  f about 300 0C,
Cio Cb%refgg Er‘%{%‘?uéu%?p Pgéntoa%g %C%ﬁg g@%%%@o%ot%e%o 0C, nore
preferably about 200 OC. Any suitable pressure may be
used. Suitable pressures include those in the range of .
7. f romoatrsgecardipao any aasehElaime 1 ne whao the hydrogenprsspiered in step
. 600 psi nor [ ably from about 500 psig to about
(h) ’Séﬁﬁc%éifg”. us?ﬁréﬁhe&)é?%egge'n recycle flowrate may be from
about 300 gzZhr to about 500 g/ hr.Any suitable
hydr ogenati on catal yst may be used provided that it .
8. widIprecsgsapseseding o @immu? whistedie Ml dudergenns addadms required to
. ester to the desired al.cohol..In general a
mamﬁa @F gﬁglnaé%(f}gl 8@% Vet 1\%%% Y& used. Suitable
hydr ogenati on catal ysts include known hydrogenati on
catal ysts such as reduced copper oxide-zinc oxide, .
9. copperceshreseidies dn€lpmohuthewin pyege g higkshitp eorevent the build-up of
d Ca%g%X%FSW'DE%%£|§ of the reduced copper oxide-zinc
undeyACFe ST 4 PSS EqA  be found in GB 2 116552 and WD
82/ 03854 which are incorporated herein by reference.
The hydrogen stream having had been separated from o
10. t his puesisreebrding sholysne ahGlaims biach whicreig e firsizang segopd vaporisation
bé;proq§cts i s then ngﬁlied to the second
ZOneR YK STRAEAT FUIFS FOHE SA P& R4 bgen is combined with the
addi tional hydrogen which is required to vaporise the
| ower al kyl esters of the Cl6 C 1 carboxylic acids. o
11. Thé psicesancafing yorygen of €laims he § whereintleslinsi and speomd vaporisation
may be conbined with the additional hydrogen in the
ﬂ“w%@%éﬂﬁwvgﬁ@FF§QFion zone or they may be conbined prior
to the second vaporisation zone such that a single
hydrogen streamis supplied to the second vapori sation )
12. &z ongrocAspyacseridirriib engooant Clafmhy thr bigehenymythp &rgh pod begerd reaction
to the second .vaporisati on zone provided that it is
m““%ﬁ?ﬁﬂ@?@ﬁFOWﬁ1@§%ﬁ?F§éaF%§'Iomer al kyl esters of the
Cl6/Clg fatty acids. In one arrangenent, the anmount of
hydr ogen provided may be the stoichionetric anmount .
13. r eduprpeds haordiigetoamp ont olbflaimwkto bl whtremsthe figst efid sdgend reaction
Cl6 C 1 fatty acids supplied to the second
zoney 35dP FYRHOIF2SBRe. The stream | eaving the second
vaporiser will therefore be the hydrogen streaminto
which the |l ower al kyl esters of the Cl6ZC 1 fatty
aci ds have been vaporised and thus the | ower alkyl
esters of the Cl6 ZC 18 fatty acids will be carried
forward to the second reactor wth the hydrogen. The
hydr ogenation conditions in the second reaction zone
are selected such that the hydrogenati on of the | ower
al kyl esters to the desired alcohols is effected in
t he vapour phase. In general conditions will be
arranged such that the material in contact with the
hydr ogenati on catal yst is above the dew point. Typica
vapour phase hydrogenation conditions include those
detai |l ed above. The catal yst used in the second
reaction zone may be the sane or different to that
used in the first reaction Z@ne. In general a
het er ogeneous catal yst will be used. Suitable
hydr ogenati on cat al yst si ncl ude known hydr ogenati on
catal ysts such as reduced copper oxide-zinc oxide,
copper chromte and pronoted copper chromte
catal ysts. Details of the reduced copper oxide-zinc
oxi de catal ysts can be found in (B 2 116552 and WO
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