Chenoki ne CCR5 receptor nodul ators This invention
relates to piperidine derivatives useful in the
wonestoressk of a variety of disorders, includi ngCrmes®s/000978

in which the nodul ati on of CCR5 receptors is

inplicated. More particularly, the present invention

relates to |-oxa-3, 8-di aza-spiro[4.5]decan-2-one and
COUEJLIE@;( %Eg %ogé oGSl 1P rRE HRABHOGABs 250N S GRRROMIS_ %ﬂdBIPHENYL
DERTVE rivatives, to conpositions containing an

uses of such derlvatlves D sorders that may be

treated or prevented by the present derivatives

i ncl ude HV net|cal rel at ed reter ral

The pr ??ﬁ”é&tVPBV@‘ iegad PROSSTH JP?IH”@’ R PFILEP ¢fiRigrRediates that may be

used fétehé FaRDRCEY MIAREQ (aléd Blled dHgiRerssisn Pledebfor iaRtidBAists or AT,
system and i nf Iannatorg di seases. Conpounds of

t he
fecept?fraé‘é@ﬂn'%t%mﬂﬂéwgr?dﬁﬁ Zleripgs acqommrystefcﬂtrﬂlefeawre ARBs
can, fof BRAFKIENSe (E&eProF fHetRih8nt ofMpEMETERIA diRSrefiid @séade8@nd

fam |y of pro-inflammatory peptides that exert their
conditifiar macol ogi cal effect through G protein-coupl ed
receptors. The name "chenokine", is a contraction of

For exarﬁbl@”ﬁhbﬁﬁdri a§ )Sb PHAdRast ARMaFQ@@é‘@c@ﬁfr@ﬁ %@g%@ﬁcbb{&stmg of
te chenptactic proteins cap

valsartg (qf oo HGOTR RGAGATEET (5 S50 1Bl oD SRHgn (ChnRP 512

eprosaﬁaﬁwt ERI40BeSPOMSEsaktan i(¢F ftemt»mnomé,aﬂé\t edftElmBoms) and
Human cheroki nes | ncl ude approxirately 5

tasosaiam {Gi F8 ©5P0%0. ar2ip eaehigsed RRATTRaeUticrly %ffqeeabtﬁ wly thereof.

honol ogous. (M Baggiolini etal., Annu. Rev. |nmmuno
More sp88ffcalip; &iifthedd RRBYREMbAS O fBllovling céihinon GG ERFLD Y

useful in the treatnment of various inflammatory
formulgi{Aeases and conditions, and in the treatnent of

i nfect+enr-by H V-1 and genetically rel ated

retrovirluses. As | eukocyte chenotagtic factors,

chenok y an indi spensabl e r{ol

attraction | eukocytes to various ues of the
body, a prote mMigh 1S essential fle

i nflammation anc ¢ body' s=Tesponse tO i i on.
Because cheiAask and their receptordg éntral to
t he pat hophys ology of inflammatory Mbgd!i nfectious

di seases, agents which are active in %ulatlng

preferably attagoni zigg, the activity 8f chemojigyes
and their receptors, are useful in the therapeutic

at nent. of and infecti
The ma B TBE AR ER B IPHBR AL b LERERoRgnEa0 57U plarpsnt gl fyrmula
(A), is & Hlﬁllﬁfat Stepén i rhérmwamte@fth@ébdve&aémﬂweu aﬁguafaﬁatnqr decapdr

i nf ecti ous di seas ece
antagopiismy{ariaEs ary ééﬁ/i&%ﬂ"ng restopn D it 'wa@ewt AieiiRarbRlgehyde

of formBlaQl R) Ravel BdN) refenh@naser the Bril a and MP-1b, and for a
protein which is regul ated upon activation and |s

EP 550318 GebgHE8 e PEPTln SORBESHS ZriHaS AoV s hrgerbalde-

hyde .nbelknng trahsiieh meta RBRASKY eeudnrﬁg@f Bt&éétédﬂg (e-lctuoghenyl) 2H-tetrazole
ffinity interaction of the vira

with angqrmmrgeg\ertt ehay awllgqqomﬁ éCIéD_T}]‘_IeéQ{mBélgﬁ of qtq@hgmqtnc quantities

of zinc Qéﬁ Wﬁ@t@ in h@’ﬁyﬁfasépﬂﬁﬁﬁté @e&é}ap&%té@ %%%§ @éd’u:re@ Ybr et
uf ficient requirement for-cel entr%e | east one

Prepar’t‘}toﬁé’rf ﬂ%ﬁf'f“ﬁ/ﬁ’é’@r\tﬁ i lwthmgcqr@qqﬂsree@wct |f9fﬂ"@é‘9n ohstocajomgtric
quantltl(egoﬁod%%rvﬁé%ﬁe Ribdth cadRhre RYArdddH1H8hdvahikYes.

657-700). Two chenoki ne Teceptors, either the CCR5
or the CXCR4 receptor were subsequently found to be
co-receptors along with CD4 which are required for
infection of cellsby the human i mmunodefi ci ency virus
(H'V). The central role of CCRS5 in the pathogenesis of
H V was inferred by epidem ol ogical identification of
power ful di sease nodifying effects of the naturally
occurring null allele CCR5 D32. The D32 nutation has a
32 basepalr deletlon |n the CCRS gene resultlng |n a

T 1 . o, — . ~ o, oy



exposed/ uni nfected indi vidual s suggesting the rol e of

CCR5 in HHV cell entry (R Liu et al, Cell 1996
woe@(B)7387- 377, M Sanmson etal, Nature 1996 PCT/EP2005/000978

382(6593):722-725). The CD- 4 b|nd|ng site on the gpl 20

of HIV appears to interact-4ith the CD4 nol ecul e on

the cell surface, and undergoes conformati onal changes

which allow it to bind to another cell-surface

us 5468%%?%&Tose§ H@br@?amo Ae{cRtedCOXCR 4otrakbi- 5ybmlmmytmarbalde-

viral envel o oser to the cell surf@ﬁsaand Ioms

hyde invabingaoetaiatoner ae &R gige with anRrogneaptalin oase Bl
alkylhtﬁlb’rﬁ'ré’érpeeql@mbﬂe@ By EB\‘.?plﬁ;@' .98 thqtﬁ@tecffeu 5L(Qﬂné@hbhymﬁﬁy|)-2l-|-

nbrane, anhd ent ry of vi 1 al core Into

t he
tetrazotee | A dlsadmytng@tlys pgppegg@dg t%ﬂO&lﬁaW $ qjq:lagrl@etnc quantltles of

reactivé IN@nifGERWaESR. | N humans who possess nor mal
che I ne receptors shoul d prevent |nfect|on |n

heal t hé@l ndi vi duals and slow or halt viral ressi on

The objestivep fe@aeqmt ingption IRtNTIEYde 2 noyeLsyREhes|s 'h prundsof
to and an anal og chemcally nodified on
formul%@?ﬁf g%ﬁ] nus am nooxypent ane RANTES, were found to
bl ok V_ent ryoifito the cel s, N&y Sirmmons et al,
Sci encw 997 276 276-279). O her ounds have %en
dend at g0 igibi t the repl NEat i of "
incluing bIe CD4 protein and syn c
der i yYaN x Smith, etal, Scieng€&lS87 238:1704-1707),
dext sul fat e, the dyes Direc | ow 50, Evans
Bl ue;

d certain azo%dgps (U.S.™¥at. No. 5,468, 4P,
Some of these antivir agents have been shown t o ac%
whereiby isladekazale proteding droup, B agg Raondensadedivt of gingtasores

represeAntl\\/(;‘; {:/g— '(Jé/? or &, t%ﬁg R, Eﬁnﬁ% t?g%fﬁ%ﬁ&% el @10—%(]k§/laﬁe CRldRs:..

represélite mtyhmmrptebﬁr%gl@UQtha’QOf))jo@s geil r@g@ tl@gjdls@/@nm;gswescnbed
above; (%b:?l &Yasl f8 aLf g%?%ﬁcf‘ho{etl)lé%{% :pl'd'[é](f,tﬁl I\Aémn%m eahslll{/ removed in
the preaehte ef aBtonsteseitacmu(mmoesmt eqwlre Hfmmaccelsass of reagents, (4) glves
adj_tionall o)

T L e T G
or enviigriméntsallyguebldmatie wastegand éﬁ)sm:ecqmpamally attiaotivear s

(NNRTI) and protease inhibitors (Pl). These conpounds
Compél.ﬂ'{]gl}s%lé g&rbl %%htf)rgn%g‘ CFH%&%%S& Sl ﬁg't\}\é/égdjtg; ciQ{Bm dundb of B{_mula (1 A)
and, trefréfor, ame»mpmrtaatjuwrmgdtatelsdbn the nmfamttag péé\BiBérhaMmg the

t o Al DS i calk
sy el e BRondfd o HRIFTAL 35 JS0ER0, 88, b i e
ApplicatiomyNal Ve Ged26848. t he current therapy including highly

conpl ex dosing regines and side effects which can be

s KA T B, o FBEE v E 8n mecs o

least thdabayei adfecticesiot el iminate H V-1 and | ong-term
treatnment usually results in nultidrug resistance,
thus |jmti ‘
In oners3Ygeto biakt =t MENon et Aok e B M oL a compound
of fornllid/¢l) treatment remains a priority. lnvestigation of
di fferent classes of nodul ators of chenoki ne receptor
activity, especially that of the CCR5 chenokine
receptor, suggest inhibition of CCR5 as a new
treatnment nodality. Typical suitable NRTIs include
zi dovudi ne (AZT) avail able as RETROVIR(r)from
A axo-Wel Il cone Inc.; didanosine (ddl) available as
VTDEX(r) from Bristol-Mers Squi bb Co.; zalcitabine
(ddC) available as HVID(r) from Roche
Phar maceutical s; stavudi ne (d4T) available as ZERI T(r)
fromBristol-Mers Squi bb Co.; |am vudine (3TC)
avai l able as EPIVIR(r)from d axo- Wl | conme; abacavir
(1592U89) disclosed in W»X6/30025 and avail abl e
ZI AGEN(r) from GI axo- V\él | come; adef OVI r d| p| VOXI I

AR A R A R A~ AT o NN A 1/



devel opnent by Bristol -MWers Squi bb; BCH 10652, a

reverse transcriptase inhibitor (in the formof a
woaceEsmsseni xt ure of BCH 10618 and BCH 10619) UuRAEMEP2005/000978

devel opnent by Bi ochem Pharna; emtricitabine

[(-)-FTC] licensed from EmeBy University under U. S

Pat. No. 5,814,639 and under devel opnent by Triangle

Phar maceuti cal s; beta-L-FD4 (al so called beta-L-D4C

and naned beta-L-2', 3'-dicleoxygp-fluoro-cytidene)

i censed by Yal e %I ty toOVion Pharmaceutical s;
DAPD, the purine n

osed i n EP- 0656778 and
and the University of

Georgia to Triangle euticals; and | odenosi ne
(FddA), 9-

(2, 3-di deoxy-2-fluoro<b-D-tiireo-pen{lpf uranosyl )adenin
e,,an acid stable purine-based r rs ranscri pt ase
whereffry, fprétnt Eigc e BYP G RARION 4 s Mdr MeoRBHTER one
anothdryrepreSenBC pE k-, eor IRy and BydorainexliiogethbefoNhIRE G o-alkylene;

j hcl ude nevirapine (Bl -RG 587) avail able as

COMPTGINGAMUNE(r) from Roxane Laboratories; del aviradine

(a) reacBiAR coldp8Hdbe)fommala (k) e as RESCRI PT(P( ry from
Pfizer; efavirenz (DWMP-266) a,benzoxazi n-2-one
di scl osed in W94/ 03440 andopdvai l abl e as SUSTI VA(r)
fromBristol-Mers Squi bb ol '@\IU- 142721, a
furopyridine-thio-pyri undér devel opnent by Pfizer
08807; AG 1549 (forner hi onogi # S-1153);

5- (3, 5-di chl or ophegx I 0-4-iso0 g)?yl -1 -(4-pyridyl)m
et hyl -1 H m dazol - 2-yl nmethyl carbonate disclosed in WO
whereiﬁe-ﬁeil @0dtSoraned brondes odledlaleowmnaan abtweﬁgmm pbmagnesnum inan
aDDIo a? rrq Jiﬁt' cals, Inc.; MKC-442 - -
PProRrae &%y - met hyl ) - 5- (1 - met hyl et hyl ) - 6-

(b) reactihipa yésulting\dryl-ntdnésiub Bitdeppmipoucd nkfdrrowe i 8) scover ed
by M tsubi shi Chem cal Co.and der devel opnent by
Triangl e Pharnaceuticals; ana”(+)-cal anolide A (NSC
675451) and B, coumarin deriVatiyes disclosed in NIH
U S. Pat. No. 5,489, 697 eneéd to Med Chem
Research, which is co-dg opi ng (+) cal anolide Awth
Vita-invest as anHairahd y>adm ni str pr oduct .

Typi cal suitable PlIs include saqui nav Ro 31-8959)

in the presenceinfe transhian dnejell catalyst @nd @ C@;t)alytmll ivy ameuntef a metal
SE(r) from Roche
salt adgﬁ&% n@gﬁ?@@gﬁﬂrﬁs 3??"1';@( 07110-1199; ritonavir

(ABT-538) avail able ay R I R(r)from Abbot t

Laborat ori es; indi navi rN 639) ava| | abl e as

CRI XIVAN(r) from Merck &., Inc.; nelfhavir (AG 1343)
avai | abl e VI RACEPT(r) f r oA Ag ron Phar maceuti cal s,

I nc.; anprenavir (141V®f), AGENERASE(r), a non- pepti de
prot ease inhi bitor unde | el opnent by Vertex

Phar maceuticals, Inc. and avai (lhol e from

wersfRoE b s e Ry REBUECIEAS S B APy

replacé&hle btrooBMEmpBIatura byyari arylnwgeasidhﬁtaﬁder@ebyof[ﬁumna (Il b) in the

nsn 8BS AL SRR BB BRRY e

Bristol- Myers Squi bb as a 2nd-generation Hl V-I

In anothBT ag¥et, uhel preseihimiention relatey td\b Ipoicess mndheﬁl@amﬁféetuam of a

ral cti i m dazol e carbamat e di scovered by

Conm°§H$8h%E%uéﬁr§hogi and under devel opnent by Agouron
Phar maceuticals, Inc. Gther antiviral agents include
hydroxyurea, ribavirin, 1L-2, IL-12, pentafuside.
Hydr oxyurea (Droxia), a ribonucl eoside triphosphate
reductase inhibitor, the enzyne involved in the
activation of T-cells, was discovered at the NCl and
is in preclinical studies, it was shown to have a
synerglstlc effect on t he act|V|ty of dldan03|ne and

. o



0176299, and Chiron U. S. Pat. Nos. RE 33, 653,
4,530, 787, 4,569, 790, 4,604,377, 4,748,234, 4,752,585,
wanwsH7949, 314, and is avail abl e under the PROREUHIPY05/000978
(al desl eukin) as a |yophilized powder for IV infusion
or sc administration upon réconstitution and dil ution
with water; a dose of about 1to about 20 mllion
| U day, sc is preferred; a dose of about 15 mllion 1
U day, sc is norg p-efierred. IL-12 is disclosed in
W96/ 25171 and is @@mynistered in a,dose of about 0.5
m cr ogr am kg/ day t o~Nabou QM tHogranm kg/ day, sc is
preferred. Pentafusijde ( ON ) a 36-ami no acid
synt heti c pepti de, ef'Osed in U S. Pat. No.
5,464, 933 that act inhibiting fusion of HHV-1 to
target nenbranes. af usi de (3-100 Ir@/ day) is given
as a continuous sc infusion or inj ect(i h together with
wheref Yivépresentsaia dettazble proteoting groupparsl Ri reprgsaentsemingdroxyl protecting
s y to a triple conbination therapy; use of 100
grouPhcg%ofg}%ﬁn% preferred. Ri bavirin,
(a’) rebetinget comyundadf doramues (il a)
| H1,2,4-triazol e-3-carboxam de, gys avail able from I CN
Phar maceuticals, Inc. ~ CustatsSa, Calif.; its
manuf acture and fornu on are described in U S. Pat.
No. 4,211,771.1n agdither to the pgﬁenti al for CCR5
nodul ators in the managenent of H 3t ect | ons, the
wherefddHal i$ ES1I6IRE) brorfiind Br iodR!, With nlzegvd Ralof BlagnBEUREN an
function and conpounds of the present invention may
appropjiase oNeiMtuabl e in the treatnent of disorders of the
(b') rehéMiNgEreSYHhG Byl MagAésiBAthafide s6thpsurr &ddrmiula (R B) ant
rejection, graft v. host disease,. grAt hritis,
rheumatoid arthritis, inflammat bowel di sease,
atopic dermatitis, pso s, asthma, allergies or
mul tiple sclerosis bM adnikAi stering to a human in need
of such treatnent™@anM®ffective anourftl f a CCR5
; r ; [
i the BB ARt a8 P Rl BN B e e PngSr a mecal
salt additivie, With geompberdibidfermadlit €) ns and pepti des resulted
in the establishnent 3} LQgrans to identify |ow
mol ecul ar wei ght ant agopg{Sfis of CCR5. The efforts to
i dentify chenoki ne nodul’ayors have been reviewed (W
Kazm erski et al BiorgMed| Chern. 2003 11:2663-76; L.
Agrawal and G Al khatib pett Opin. Ther. Targets
2001 5(3):303-326; Che e CCR5 ant agoni sts
i ncor porating 4-am nopi pseidi n% 2;gaffol d, Expert Opin.
Ther. Patents 2003 13(9):1469- 1473 M A Cascieri and
whereil X 8.a Sgrstingat whi€orwhen@mund tChgmenirinb, is2006onsiderably

4:420:-426. . and _r.ef erences, cited.therein) Takeda' s .
replacablé BT ot e et A 5 gyt R eadGiteR Rrfwia i by in
the abseleretoffa czddlysinaraf, if hakessang idoltingla reailling cahpalind of formula (1 C).

Med. Chem 2000 43(10):2049-2063). Schering has

a c h-351125 i.nto_Ph A/ L1 clinical studies .,
A B SERETSE PR bresadt Diohitnds SPRERng <ntiel ADRLID A RS (@)
and/ordb¥pweitial sulSelqudidt dedeotectivn skRipa&e rdsulting dh the. fofnGatidh of a compound

i t al, W0O00066559; B.M Baroudy et al

°”°rm\h}%%%g@ A Palani et al, J. Med Chem 2001

44(21):3339-3342; J. R Tagat etal, J. Med Chem 2001

44(21):3343-3346; J. A Est, Cur. Opin. Invest. Drugs

2002 3(3):379-383). Sch-417690 Sch-351125

Sch- 350634Mer ck has di scl osed the preparation of

(2S)-2-(3-chl orophenyl)-I-N(nethyl)-N

(phepyl sul fonyl ) am no] - 4-[ spi ro( 2, 3-di hydr obenzot hi oph

e pe-3,4' -piperidin-ryl) butane S-oxide (1) and

related derivatives, trisubstituted pyrrolidines 2 and

substituted piperidines 3 with good affinity for the

CCR5 receptor and potent- HV

”




activity. (P. E Finke etal, Bioorg. Med. Chem Lett.,
2001 11:265-270;P. E. Finke et al, Bioorg. Med. Chem
woeds/o7548001 11: 2469- 2475; P. E. Finke etal, Bi eorgrhdd000978
Chem Lett., 2001 11:2475-2479; J. J. Hale etal,
Bi oorg. Med. Chem Lett., 2091 11:2741-22745;D. Kim
etal, Bioorg. Med. Chem Lett., 2001 11:3099-3102)
UK- 427857 W00039125 (D. R Arnmour etal.) and W00190106
(MgPerros etal.) disclose heterocyclic conpounds that
ant agoni sts. UK-427857
has “aganced to clini calHOTI and show activity
[ strains (M J.
timcrob.
4,0 Abst r act

H-875NK6O EP1236726 (H Ha\hl ta et aI ) discloses
tri azaggNr o[ 5. 5] undecane deri viafNves exenplified by

AK602 WH ch nodu he cytoki e recepy®)s reddtivel
conmpounds fall {1?2 éaté the scope of the(cu)rrenF{éGé Y

The re&ﬁlfd;ééerﬁﬁbun@é& %@% ?Agtor alB P%@&IV@@’(S% subdddlently isolated and

ceon es a port uni stic
may bé afmplyedas an Sdernrediateiis the, preparaiuspifdREs @s neferreberein above. It

e
is obw% ath%{l!%lﬁﬂ%ﬁ jrbﬁ'@ or? héga QS&%qu@g#?fg(ﬁg@) a( 18% bg éé2<a(§l(|) 3/
converfedsto\WRBRHBHING 96 fgrinulasd ) by trgatmend wstb @nmxldlzmg agent according to

splro[4 5] decan- 2- one conpounds. Mre
methogsp\ggf‘\gﬁdmﬁ]ﬂtﬁé gnt ified are 3,4-di (optionally

substi tut ed) benzyl - I - oxa-
The re8¢t®ndidaseritegiaboya a6d delowrin theoyasiaptsrase ¢atisdpuhtier exarple, in the

absenﬁee yl:usqgﬁwknﬁlgaihlt%? él“é@éﬁé b’lIe?QmQ}S e oRLAPEY chmtant or a mixture thereof,

erocycrli roaryl or ary ring. The_ conpounds
" the reamhom ress requieadt, beingroattieidzaus with soalifion at loeadisipesatiufe of with

ective f.or
warmn?qJ {?rﬁéﬁan}p@/ |8@et§mpgﬁqté§rr§§g% ﬁ?ﬁ%}(og)[lt —8-6'5’@ ugf&g %ﬁe?ﬁcﬁg point of the
react1dhﬁﬁ&ﬁ&tﬁ$ﬁre%?§l?l? tfr@n%%imd’!me td agemtmd?%r?carf relcksdaen én a closed
chai n ese. | - oxa - di ir ec
vessel HsB BIRIS Enin FLPRE BB AP RSTET SR Teh SORGT S Eo g e
t he present invention. |-Oxa-3, 8-
The plﬁb@e@@pmtfdduém@];ﬂel@am@gmmﬁ ég ¥dd R, is to protect the functional

{ -
iapraribre e g e SRR
reactx&rﬂdn’iboﬁbnt@undér thivedndifbesusetiF05cBB{rigout 3 Rroce3s ofdhe eresent

evente PSS i A P RS BT U Y G

on the(ndtlvb offeGaRctRhaldrougd to béegrofduted arkbibé rész(tlbh)coﬂnéﬁﬂms
R.M Clark etal J. Med. Chem 1983 26(6):855-861).

Well- pr\w groéecémglgég@s tg?ii,lr%%%(t%%ae% tlgn%ﬁg% ﬁlegr{%tgcjeﬁi)?tlgﬁ §5d removal

are degéﬁﬂeﬂﬁé Cl,ln RIOmik MHretetmvect upiNG @@ﬁneﬂm:sia)ﬁdPlenum Press,
ronchadi | at

or activity. EP414422 »
Londof SR BEeY ancpriesao ahg uia E5PPEL %, GPUBRInOBHBrisynthesis, Jomn
Wiley SRTBEK Gigc. USef(idoggs antial lergic and psychot ropi c
agents. JP 63208590 (Yarranouchl Phar rraceutl cal s KK)

di scl ose_ | - oxa- aza
Atetfa@@%ﬁ‘ﬁﬁ%”%gﬁ%%?\é Jiss g exari %&%&s‘d Faiohg ot oftort-
C4-C7%ﬁl9|t251@2%},3er€~&utyﬁmbtﬁlylsrfdt@amsﬁwtedbwbrmem@npmmms;bsntuents
contal nin

selectat BpaeeeeIby At orts ol SaaBPRI-HBPt o Peg -
methy@ﬂ%@h@%ﬁ\ﬁﬁ'%ﬁéﬁyl Z'Ef&r&ﬁyd?@fﬂa@wndﬁ ¢2dlkyl thitss shendhei or

esent inve
trisubsL B PREG-SEEH P PET HEBSTRII L 'WalybarRi the Rhepd! g is
di scl osed bl ock binding at the bradykinin B2 receptor
and ant agoni ze bradykinin nedi ated actions in vivo (B
J.



Mavunkel etal J. Med. Chem 1996 39(16):3169-73).

O her related |-oxa-3, 8-di azaspi ro[ 4.5] decan-2-ones
woaves/esn di scl osed: GB 1478932 (G Regni er ePCa&IEP008900978

ant i anaphyl acti c and bronchodil ati ng conpounds; J.

Mai I lard, Eur. J. Med. Chem6-1974 9(2):128-132 as

adrenol yti c conpounds; J. l\/al Ilard, Chim Ther. 1972

7(6):458-466; J. Millard, . Med Chem 1972
unsub%ﬁg%&06§$8§@§%¥%§ g;f;g%%%té %@B%&?ﬁé@ NQlb¥lituents e.g: those

selected {mmiﬁe gralipacomsisting pbtesCir@eelk- Qr@rréb‘,way Sa-Ge=alisanoyloxy;

perel PSRRI GR I AAEIE ey it coanon
sinI fcglﬂ%xwlmp& mmemwagm taethyishyl anteriiay-dimethgisiy.. andi-Gsheaiyl-phenyl-
sy, 4 SEE RMILILRY 5 SOARI R HRIRASRY Sl o

phenylsumhbnylmferemh thdwpmiybm@samesqblsuu@ldar sagfitetgd iy @ne or more, e.g.

o RS Y Bl SRR £ -

alkoxy Kﬁamyaikansylecﬁxypﬁemhﬂqanoyleslunh s acadfleraskeroyg and esterlfled carboxy..
such %Mgo 29 g)g\é?érg mﬁggxeﬁ%p %\ r%tﬁSX)P S&hgmpﬂer}p 8ut§/|%l<)?ggr%onyl

Likewide Sa tbtrazdemted[r@ dpum (Wcaso Raphe s @tiohic alfrap allsdifrogtal or an

e B B 0, B B Rl S8 Ll S sy

di scl ose 1- oxa-3, 9-di aza-spi ro[5. 5] undecan- 2-one
Examplespbprefisreaisprotelting goups dfaré itdrt-bulplg benayk ¢rmethdxybenzyl,

3,4- duﬁ\g@\t el efggyf ¥ géegﬁ‘yfm oéhien%\%g/w{#ph%%ﬁn(e%yl F('Brrhgtﬂm%’p% n}l)-
diphertjiiraathiyls pémayldxySikthyt ecsthexgetied, et ymethyé Tautoxyettel, 1-
' { {
etnofZ g BihiaRbrofy o oA PRk R ety drmgiho-
cycloheayipdietidsydyelobelod rinitaddilpised tridthglkilyir e cl ai med to
have neurol eptic properties (J. Bassus et al. Eur J.

Paricfi PRSP EEHE Sovprd HrdtulOSRRETTAER 3 ccen

tetrahydregyrany and Hatrelsydrafucamypounds accor d| ng to formul ae
, methods for treating di seases al l evi ated by

I
A hydn?)% Itpr}{)tggti‘nag&&gp gl%) ‘f(ﬁ{gé(g ggl‘ég rg rfrlg)%eth:é %8#]6@4)&%1@ of tert-

C4-C74am§rpmshtasde|$-bbt;d methyitthadgs sllulzsea&@tbycmm avaonthree substituents

s BRSSPI gl U ReahpB BT kst

methymtlwt eNtetrahydrapyranylj 2-tgtiahydsotoamdutweC aalkyl rtlmbatnsg nooo-, di or

tnsubséf?ut%%l %y Bh%nyﬁ;hsugﬁ a@bﬁnzﬁﬁgﬁgnzﬁly&yf cgf'_t'ﬁ&g aag)ereln %Céhe%éng is

unsubatitdted2y sabstittad by iond ep erwle rd. 4. \twhyod tloge rsub&lituédnts e.g. those

T N S e e
piperofil: 10ndthyil i-sleomgletiyl Lokl rashyitilodting, silgirsyich as tri-C,-Cy-alkyl-

silyl, f%{%hcpg%frgletg%kw qe Iglﬂ/ll]szfegrbugﬁ / Oartﬁ}/lalglérﬂr d& gﬁ-&ﬁﬁlkyl phenyl-
silyl, f@{@@‘mpw @lmétﬁﬁﬂﬂﬁdﬂﬁwl \2,2-€phetioysropaiidyl (i - plvaISylf) and}\lbbztenfled
erein wis an integer form
carbo>fy0sqg;h agﬁgrt—leé(l%y %r%nxﬁr@{@n@ﬂgmc% ?™nal I'y cont ai ns
a doubl e bond, -(CH 2)WCH=NR 9 wherein w is an integer
Exam;&lﬁ@ 67 prefebred; pr@ﬂ'eci(ir’@ grﬁhgg Bt bey Z-Wtﬁﬁhydrlbﬁyreaylbmﬂetml*?y:jmflirenyl,
i they are attached, are o-phenylene optionally
1*“%&%@%@&%?&%@% to 3 substituents independently
selected fromthe



group consi sting of Cl-6al kyl, C1-6 hal oal kyl
Cl- 6al koxy, Cl-6 thioal kyl, Cl1.6 al kyl sul fonyl,
woabizgeme2 NRbaRda, cyano and nitro with the preera®2005/000978

that if RRa , R2b, together with the carbon atons to

whi ch they are attached arfe optionally substituted

o- phenylene, mis 1; is Cl-ioalkyl,

C2-10al kenyl , C1- 10het er oal kyl, C3-7 cycl oal kyl , C1-6

velt hdd, unless

o e 3 S Y ey St ol o Aoy
defined dtleemaearyl C(=O R 3a wherein R3a is Cl 10 al kyl, C2-10

al kenyl or C3-7 cycloal kyl, or a fragment of formula

|
Crcm_Aﬁ(Ml‘éS,tl ut e a’IRé 1:7- fﬁ%fét%é%\’ﬁwethWeﬁyp)ﬁcdr@@H K¥bpregyl 1r€1buty|

erocycl e ter oaré
isobutyl, BEc-hntyl, R§t-hutyl Qrea CQWGSQQDQ%PRWV EQXW or hrrtdesifysy| Cr-Ce-alkyl,
6 al kyl - C3-7 cycl oal kyl ,
especiall t%?@é?%ﬁ‘gl & é"gfegljeﬁ |, aryl, o ylI=C1-3 a kyI
heteroaryl Cl-6 al kyI heteroaryl when ta
CoCro-Alkyigop ém deraxagples Cz(G)yaliaiens:, avm%ﬁéylene[qr@mna befvighent.2-
ethyl-& € €0,-CH-AtkY!
d:methyléﬁﬂ&l@ﬁe g@%@@f’@?'@??%&ﬁg ad@heg(t)gkimhﬂl ndepzeng;e\nk?e;e
espemall@retbﬁyn@er BroayiRye, eﬁérﬁf#f@ .CH2) 2] 20 when t aken
together; R7 is hydrogen, cyano or Cl-6 alkyl; R8 is
< e R AR, - NHSO2Cl-6al kyl; RO is
Hal reprégets m@%%u'alrkoxy, Bigordie. 0 Rilis Cl-10
al kyl, Ci1-10 heteroalk¥ C37cc|oa| %
C-Cr-Allhiys, fameXamye o Syt BpEPaL B2 e(ﬂw n-bufyippy, iso-
butyloxya.{é@ b@l&?ﬁ téHt-BYiox) 6t §E&%§Hond|ﬁ§ 'p@ngki)'(w hexgloRy, AR sbtyloRy
I s 1 ndependent
residue. c‘nd@pelh@ews |pyeferre¢ EEspegiglly P(f»‘f%e@s rae’fhexyl ems»% and butoxy.
Wherein, each said heteroaryl is independently ’
Cr Cs-Algﬁ{o‘iFfseﬂ)rfeRé}ﬂblbhéz -GL-alkan ?Bﬁbﬁé&k Qtﬁbtﬁf Pobiodlyl, butyryl, valeroyl, or
dinyl, pyrimdy oxypyri ndi nyl, pyrazinyl,
pivaloyl. plij@ne@@ﬁy ﬁgﬁferrcfgﬂﬁre@ﬁyl thienyl, furyl, inidazolyl,

pyrazolyl, oxazolyl, thiazonI isoxazolyl,
Steps (ah 8R4 m)azol yl i ndoli nyI N- Boc- i ndoI [ nyI qui nol i nyl,
isoqui nol i nyl, benzofuranyl 4,5, 6
An active éqramfymgg@éwgblpuﬂoaﬁwm@ﬁdmagnesmm ’turnlngs of the type normally used
for such Jcra%sf%rrﬂatfo%"sr RBYAEARA rch!ﬁ»b MtbhgndAFR psRtsH GHiagrR_RING RidE.
teroaryl are optionally i ndependent |y substituted
V\nthltossubstltuents selected gmthe

Furtherma@sasars a¢tiyg ferm ﬂW@g{;&;lur@f rgagﬂwm |s6aqq§etgg%p()e| catalytic
amount gflloginél &GMe ¢ GoRahceahdiexd hyéridebrebféraalr kyd arymﬁadnes:um

ryl C1-3 al kyl, aryl oxy, het er oar yl oxy, thioaryl,
halide rqaﬂ?@ﬁ@@@ﬁ%me pigpgiedc1-  al koxy, heteroaryl,
"~ heterocyclyl, Cl1-6 al kyl heterocycle, Cl-6
A smtab%J artburit bf ﬁﬁﬁhesmrﬁ""bgooa@ll @malakléhulvﬁéﬁbﬁﬁ@ma)ly 1.0 to 1.2 molar
(CH2 (tCH 2) uCONRGaR6a, %&gﬁ ?I d
equwaleatsr(yfitbaf?%ﬁﬁlﬂo 2oy eter agesaneyad of {pEmgta (i) o6 (Y q use
Cl1-1Qal kyl wherein 2 or 3 nonadjacent carbon atons are

The reattPAePeAABALLY fdreRbReRY] nWa bliitable inert SolventNrta mixtuNRof solvents.
wherein u is an integer

Inert solts SONRBHEREYY derRa i Helb TS OHePO NS G iRl T formula
(Il a) or Sﬁ“ag RE3rephaYy %bﬁeht% drd SgRRM SBlUdnts, SakR ek thyl EmeT, tidrebutyl

consi stin
methyl ether, {etrahydrofuran %utyl ether, 1,2-dimethoxyethane or 1,2-diethoxyethane, or a

mixture of two or more of these solvents, or a mixture of one of these solvents and an
aromatic solvent such as toluene or xylene. A preferred solvent is tetrahydrofuran.



pyrrolidinyl, 1-nethyl-pyrrolidinyl, piperidinyl,

nor phol i nyl, thionorpholinyl, tetrahydrofuranyl,
wdizasosgey| and pyranyl optionally substitut edrariER2b5/000978

to 3 substituents independently selected fromthe

group consisting of hydroxd- Cl-6 al kyl, Cl-6

hal oal kyl , Cl1-6 al koxy, Cl-6 thioal kyl, Cl-6

al kyl sul fonyl, hal ogen, NRbaR6a, cyano and nitro; pure

Asuntabl%r}égétioﬂ@ﬁqg raB 6 bidtbiaply i€ 56 08 RARTEEDBhEre preferabiEbetween
ﬁar maceuti cal » acceptabl e aci d addition

10°and 8a1G.s, hydrates and sol vates thereof. Further objects
of present invention are: (ii) The conmpound according

Steps (bé ggé gg)' haV| ng a formula la or Ib, la Ib wherein: 2aand
|ndependentl hy drog .
The coupjhgmep |or@1) lggagnqglaqqtm epresap gggp prs@g\ metal catalyst. A

1 0 |
e i e A Aol b, pr
copper. gk y$efﬂ trag\sapnmetaiéaéﬂs@éwﬁxam@@t @rrﬁ)cé‘tew)- 1:) a%w@' ), 2
platmum%ﬂr[)dé%b%gh%% d:ﬂn%s@(f N3 él%@%)aﬁ %%pﬁér(lmlt%@lm‘és e

chlorldeobrbm)de fatiptst hedromemwdﬁe o ceaiiso VRISl VEPRIANGReSpCCinate,
tnﬂuoro:?cre?ehtgtéc%g}%étor%fee RS ¥||1|88 esdifﬁfé fRbIamahRsdsuliHes!

|tuent i ndependent |y sel ected from
methandsuforatepenzonesufonatg op pdolueresiiferate theree hal oal kyl |
Cl-6 al koxy, Cl-6 thioal kyl, Cl-6 al kyl sul fonyl,

A suﬁab@%}%ﬂﬁa %ﬁ?{%#t%’%ﬁéréﬂ? a@ohfpﬂé%ﬂaﬁrdd%ﬂloﬁfrﬁé&bﬁ@ a transition

her with the carbon ato

metal samartdmrtehwo of e iatTouctrevingiing lgphdonke farging T saiast may

be prefqﬁm?g R n’?k‘ap)))eo %le?atéd i tﬂ‘tﬂ@re%h@ﬁ(ﬁmgﬁill? suntable transition
metal caigxly$toa$3k§15q> ba etineemw@ée@ tl@nauﬂﬂrg/ metay iy its e'grrgﬂntetformgor an
uncomp%ggg krﬁgg\ﬁérﬁ@%@%&t Rg:le %@n‘ﬁbf&xéﬂ%ﬁ%@i@ﬁ YhetallRk its Bait nf3y.be

n, o, p, q are as
supportetbm naton sifde) alunding e matoéﬁéwlésaﬁaﬂthhet eroaryl is
i ndependently selected fromthe group consisting of

Suntableﬁﬁahgy %re cﬁgﬁﬂs”kgéﬂ as P%rcﬁélbaéﬂameﬁé/ rth(i'ﬁ@}léfllkyl)aﬁ%ﬁé@ kidh as
u I m dazo pyrazol y| , oxazol
tnethy!ahmaarmi gthyl- dngo&ramdamneahlgﬁ QO?ﬁVla‘)ZféﬁrW”eSeélé‘}'i‘ %%N etk

plperldlS 1 Sltﬁlﬂ ﬂ{ lﬂefﬁa‘?ﬁé%ﬁﬂé{th*d@ﬁ%dl% eOR&EFAL d:lf&%ﬁ]ﬁé‘sﬂ@rﬁﬁ d¥mines, such

su sfltuen s sel ected fromthe
as pyridireo Memethwiinisierzate, 22 -digwidyl 1, 10ahepanthigjine, whergin the ring is un-

subs‘utug«%i< oal K t%gtuteg%y%@ldf%&e -Goldritgab Ky l- C4-Q3<ylﬁ'e3|dues as for

Isu al ogen HaR6a, cyano and nitro; each
exampls i abliivérteg hm.&gr@hé CV@lcl a‘h@ﬁfp éﬂ@é&ﬁ\tﬂwwé?&r@&r@oe g §FRa grdour,
19_Gthoxyethane, di(ethylene glycol
oxygen%_ %?ﬁ‘éi%gé (ﬂ ﬁ‘fox?é(tﬁéﬁg e1(rjél gl nyr(ye taert‘ r allﬁ(idyof urggnyl)
dmethybétﬂemrdahy-ldlmghomahtqnesubst ituted with 1 to 3
substituents independently selected fromthe group

Partlculariy %l%%lgq%?%%¥%rtﬂ{§# cor]% ﬁg %lngﬂ' M&@ngeh%%brdﬂus atoms, for
examplé, ahmwwlphuﬁﬂmm ari( od;zmwmgswhlme @nd (rq(mary-tolsrlw%ehlﬁwﬁﬁ:rca
alkyl)pl‘ge%i) rr&%h&g? a%(t rgew\g/lp&ggérgﬁ *ﬁh*}%&o Rgﬁmg( trlgh%hosphme tri(1,1-
dimethy@thyliphbkyHine Tri(CHCx ayalokly ) ib@sphisge sushl Wrncxr;pppntylphosphlne
and trlcyc\,/lohexy,pmsphl €, ?n(?i-‘&y alkyl)phosphites such as trimethylphosphite,
triethylphosphite and tri(1-methylethyl)phosphite, tri(C4-Cy-cycloalkyl)phosphites such as
tricyclopentylphosphite and tricyclohexylphosphite, 1,2-bis(diphenylphosphino)ethane (i.e.
dppe), 1,3-bis(diphenylphasphino)propane (i.e. dppp), 1,4-bis(diphenylphosphino)butane (i.e.



Cl-i ohet eroal kyl , C1- 10al kyl i dene, C1- 10het er oal kyl i dene
or Cl-10al kyl wherein 2 or 3 nonadjacent carbon atons
warzensvmslmpendent ly replaced with -O, -S-, - NHPCODMEP2005/000978
-NR5-; R2b is hydrogen; R3 is Cl- 10al kyl, C3-7
cycl oal kyl , C1-6 al kyl - C3-® tycl oal kyl , optional |y
substi t ut ed aryl, optionally substituted aryl-Q -3
al kyl, optionally substituted heteroaryl, optionally

dppb), 1%“9@&&%&9%8@5@&9@%&@ aeBd@fyylH U&/{dw[a pedpyl]q:aiokmhmo)-
optional |y substituted aryl p %Z‘%X qufhstlt

ferrocenagt, sy s ipbORY IR REPoos. DR Ry PP IE giergene,

2,2 bls(%ﬁeﬁ'ug%ho hu%f‘R@’ n%le%@k@)dﬁbl ﬁ@(ﬂilprféng/lphospﬂwin@) 1,1~

ound “accordin

binaphtybfi.enBINARD, bu@@dm@wmﬁﬁmw%e%ta?r@et %P‘?PhC?S? %ﬁ@ffg?tﬁw
4,5- bls(dga}\eﬁlg%‘hmﬁtﬁ&e%lmmlios?l 1Chet er oal kyl or

ein nonadj acent carbon atonms in
the al kyl chain optionally can be indepe ndently
Transitiongpetabsaifs are ferived frqngabo\aq\mecgp tramgon PT}Q
optionally substituted aryl or optionally subst i tuted

Preferre@ %ﬁé@&{ Wetal 63it9 ar’éhﬁtk@tznmwﬂieaﬁi@nélﬁl)rwomi@e(aw)ﬂ an@r(n) n

optional | tituted
acotylacaleped meerion b pretaerdiarsin Festgiselt ot BRI 6Tt oc
phenyl . (viii) The conpound according to (v) wherein

PreferreffighidsaRé 'trﬂm@hi/l)éhééﬂhﬁfel ﬂ@tﬂ@(d%bﬁﬂpﬁ:‘s}bhmoﬁéthén&hé dppe), 1,3-

d d t
ois(ciphe RO RIRSAT PP - OB f hrBisl BN BoRtSRIREERHS t3 2pPD
A partic¥ly fBfkled [§HRS s ’F %%@lﬂ%r@mbyﬁhm@@mbﬁé aild. )dppe)

substitut ed oxazol yl optlonall substituted
i soxazolyl or o

tItut r The

pretoros S S e Srrémﬁlée?ﬁ%%ﬂvg {2t ef na
Qichlolar i ,3-Hiddibhbai i hel-
b!S(dlphélﬁ/Wlﬁ@)eﬁ%%ﬂe]nzckgﬁg&l fﬂ % 3 tﬁi(Kiiq ﬁé ﬂgﬁoslph no).rﬁﬁpa el

mckel(n)«,el} g@@gtplﬂw prefeft t3ysti %@ﬁ orotﬁ ti'% p BFthWéﬁﬁBaQﬁ]'
nickel(InC1- 10al kyl ‘wherein 2 or 3 nonadjacent carbon atons are
i ndependently replaced wth O -S-, -NH or NR5; R3

SN = M= A M- T i

protecte§ whed oleltating dterfal oBrbMia, (1 @R tpreralblybetwbesit 012uridt.5 molar%.
het eroaryl optl onal 'y substituted heteroaryl-C 1-3

R4 is o ona Stit aryl 0 nal I.
Likewisergiavied eaaina P aess Srepptaguiy Biudiit op ety f)Bmide and
pauaduumal)lacé@te’ﬂ Abém):ul’éhy: pedrpsLiRshsitioaanetangpittio paligdiuwh@) ehloride.

is (CH2)2. (xii) The conmpound accordi ng to (i) with

et e B S b Bl

1,1 -b;s(@ibhmmhﬁewhnﬁaﬁerrdd@he Qitaldbpf) s uhsriduldrig refietrad ligarad i8 1,1°-
ituents |nde endently selected fromthe group
bls(dlpth%?u'H@ %Ifo%pa i @PPM -6 al kyl, C1-6 hal oal kyl ,

Cl- 6al koxy, Cl1-6 thi oal kyl, Cl1-6 al kyl sul fonyl,
Preferrell dafsfiim chihaibare cﬁc}tmwbiambhehylpmphine)palladium(lI), dichlorof1,3-

bis(diphenylphosphino)propane]palladium(ll) and dichloro[1,1-bis(diphenylphosphino)-
ferrocene]palladium(l) or its dichloromethane adduct. A particularly preferred palladium
catalyst is dichloro[1,1’-bis(diphenylphosphino)ferrocene]palladium(ll), or a dichloromethane
adduct thereof.

The amount of palladium catalyst used is preferably between 0.01 and 1 molar% relative to
N-protected tetrazole starting material (Il ¢), preferably between 0.05 and 0.3 molar%.



R3 is Cl-loal kyl, C - cycloal kyl, Ci1-6 al kyl-C3-7

cycl oal kyl, optionally substituted aryl, optionally
weubsstorsast ed aryl - C 1- 3al kyl, optionally subst PCUER2005/000978

heteroaryl, and optionally substituted heteroaryl-Q 3

alkyl; R4 is optionally subBiituted aryl or optionally

substituted heteroaryl; R5a and R6a are (A) hydrogen,

Cl-6 al kyl or Ci1-6 al kyl carbonyl when taken

The cc%d%ﬂﬁ@ ?%gﬁtg\i Ll“ryst(% (#) (ﬁ@?&ﬂgﬁ%%%q@i@fs f(&‘??i' ﬁ;}; Qh\@)TSf% of the

metal sain:pxﬂmm wbicbrislusey manahalW|c@nt§>uofS sitp fa@ht(aba thg cbuaplingseaction.

Compgrﬁgq% n@%&iﬁS{%h b}f \)ch rsgfg eon?J ttlﬁ@eﬁsneg%fu ur Al oLﬁHQ QPSL%E a metal

salt aduitive cesuitntn ﬂverfommlmrcéd&ssmastearlnmddmenx indine pfesence of metal salt

additiv%i(:%%lg%glgg%}vépsgclaqusdof iri%) B ten%l %%ﬁqtﬁgqug%qgé a% q@ metal salt
additivieds &xbpper(Iyyeppenil) hlec(cﬂb,smjveder cadmpmi(H), merduydbsalambfum(iil),

oatioryslf. RN DTS Y0l PR Riin ) SBfe Remblia sfioars

are thélumpbmugodleﬁdelt&om}devloldlds ¢éﬂb&ﬁate,rﬁyeicdsmdm,oxﬂe C4-Cs-

alkandglsirtuch S e Bedthte A0 prbtiobate, GisErakERfes Sus s i prethoxide and

ethoxnaémmltor@afceaat@ mcmuétoﬁateg injtrattey cyyamide, saifdteat | east one

T AR (R L RS TS AR A —

i nvention are useful for treating diseases nedi ated by
Prefertedaetal sattanduitivbs areriyc(V) sals such hezimed!) cBlonge and ing(l) bromide.

A partE Ry Pkt Ratinel SO e Y BT el timg

adult respiratory distress: syndrone (ARDS) ,
The atpoonmtcfieatal salt ladditive udedin phefeiably beltween €.1cngtd mokar¥%eelative to N-

protocfit RIS st B e il (et Bfvep DG aRER ot

affected or are in any other way correl ated wth
SubstiieaiKlis 4 sabdtitdat trgpt isnalicbhsderably oemacesblesgt rbemttermpératiire by an

with c unds o e in ' 0 f.the ..
aryimainb SRR BBt dimyg (Lo O pf T ESeeS ort ngon meta
catalystulthpactioutirt X @) $oraaxdmiple, phlotine ot romirzutA pafertredsubestitueot X is
Al .the following for which a correlation with CCR5 or
ChIOMNBcR5 chenoki nes has been establ i shed: infl ammat ory

bowel di sease, including Crohn's di sease and
When X is ehlating,éhe pieférrey transitianphetabafities oathlyst is ineketat oi d

arthritis, graft rejection, in particular but not

K - 0Si s,
wheniX 5 flgh Sk pRAG¥ A eyl B0 b B PRYBE B ® o,

inflanmatory |ung conditions or chronl c heart failure.
Indepedent af ¢tk chaiesy dfesatalyst, the seadibe issgapii¢caitti tonexanple, in a suitable

inert s@agw r}ﬁ&wf"é]gf H\%H@é Iﬂgrt sgﬁgﬁ[ﬂﬂ%@n@n@ﬁ#ﬁ&%o%? react with the

correspbriatingk$tading meateitials of foanalpe ¢t briillib).angdgiept i al and
progressfor therapeutic intervention, Curr. QOpin.

s sogHe B GO0 A 20 Dot B, SER RN GTRE o
methyRtberaérahydmiunan, buBdethep, 00D dibETh@46thabé or T}?edlpthoa}@é”lane; a
dipolallr;%t;roﬁ)g @I%t s%@ﬁ ta@ﬁ rﬁgygéﬁg&ﬁldﬁ'oﬂe geef vip ta%éio fdﬂ'}ae’th{/l—S 4,5,6-

at en conp
tetrahwimezom—l)mynmlobmpo(uedsMBU );&n airer:mat]c soleerd soploas thiueke or xylene; or

a mi F 28 o Ao s e e B R S o scibent i

tetrahyanofaed. " as defi ned herei nabove" refers to the first
definition provided in the Summary of the
I nvention. The term"optional"™ or "optionally" as used
herein neans that a subsequently



descri bed event or circunstance may, but need not,

occur, and that the description includes instances
wohers@7s46e event or circunstance occurs and i NBCREEE®S/000978

in which it does not. For exanple, "optionally

substituted" neans that theltwiety may be hydrogen or

a substituent. It is contenplated that the definitions

descri bed herein maybe appended to form ‘

The reBBfA S8l Hﬁ'al?lg Sﬁéﬂtquﬁgﬁg?@ﬁ% ﬁtﬂfeetg%h‘g%@? ® and 60°C, preferably

betweémd §i @nd@ﬁrﬁet erocycl yl, aI kyl car bonyl
"al koxyal kyl," and the like. The term' al kyI as used
F 0 AC
s declTbEl oM, B8 O DR A BRGBREIc the praparption o
a proteated 2'-(d HriboazahHeyisbipieryl-# earhaldebiyee okflokpula (Desexesplified by the
anched chain hydrocarbon resi due
fOHOW'ﬁérr%acgﬁ'ﬁ ng % 6 carbon atons. "C oal kyl" as used
v n—erein refers to an al kyl conposed of 1 ong car bon
anpl es of al kyl g{/&ﬁps i hel

_R1
e

ut are \Nllmte

N 0, lower alkyl gr ups i nc :ng"'“efﬁ et Ny O/RZ
/- pr op%/ n- bty brl'}t"y pent
ﬁen yl, n tyl heXYJatalyb@ﬂ{oWltof and ofA
e ter -k IS used &SmélalSdltfaﬂduWef ol | anot her

erm as in "phenylal kyl,” or "hydroxyal k this is
intended to refer to an aIkyI group, as defined above,

comprgﬁfig%uﬁgﬁéf' d NiRsteRtel %h@ﬂ)ﬁte&@zél&‘@( S{’ﬂ%tr IR Ue r"tastetraﬁole protecting

refer one substituent) selected fromt

group)éfpﬂéb@rf aw@nawwar’f’e@?l@%tﬂa’ ¢higs, |; RorRaex&mBhealkyl or combined
CZ-C10-éHRﬁ’é?~bé') M thy lprebsreﬁE@ bfa &@ngnora.ln'é@ c%rg{ef WhRA§ EQOHB{?—,\X&@

t WO enI tltuents and t hus | udes enzy
uncorrwl%ﬁwowmortedrﬁupk@i pRdasium, plafinug), lepbalhimangargse of eopaar metal

ora ccﬁ*&ébrg@d’f‘ﬁt tf\@l‘é:oﬂgﬂn‘ag%élbgal Végc;agélgﬂ’d ﬂﬂ?m of YRsdihf S UoRiitive,
such azafgnwp@wmqppyw(ll) sz(lHy%iwgs(5n@dnymm¢l rmetduw(%)r afwyminum(ill),

galhun‘gllpyﬂgﬁﬁ&hz‘sﬁ’lhv %rt%\ ﬂ%gygé%%égﬁgfﬁl(lv% alt, in the presence of an inert

solvenA@rc@rrmtwgloilneatseqm@ herei'n, the term "hydroxyal kyl "
is used to define a subset of heteroalkyl gr oups

Slmlla%gftﬁéqﬁr‘ésé}ﬁll JrhSrotvSi% ;E@éé%@lf&y % n\%}ﬁ&y eldfh r&ected

notes an un anche ranch e oup as
alcohohiefffpieida didehas smestndified Qy the, regction %e@ew&m@gen at ons
are substituted by a hal ogen. Exanples are
Y N=N fluoronethyl, 1-chloronethyl, 1-bronorfe
NN| odonet hyl, trifluoronet hgﬂsu,t:ortnhetahl or-ont
'gdB?nst pafalyst, 1- f | uor oet h
ono

tribr om)mst hy
¥r ethyl @ t hyl ,—3—edeethyy» 2-
chl orﬁ VN Z- br onoet hydatalyfle amadngthy|
2-di chi or Oet hyl , 3-br orm'p?’f@ipwadéiﬁve
2,2,2- tr|fI uoroethyl. The term' cycl oal kyl " as used
C .

compn%ﬁ{;%’ogplﬁi@'?ﬁ @gﬁi’cé&ﬁﬁérﬁm %{o@é’% of Eggq o%r{{a@%zfglé][grotectmg
group) il MWMQD%W@MQ?KHGIG}/@L Bh é;riRng achydz;yyll molecting groa@p) in the
presenYBf 88 afdlon GRS FIA i ESFRB . BBYBIRE B upprpae
nickel, palfaditro yabtivwink wobalk yhangasessetdpeerinatal ef @ cerréspontiag salt
thereof, Qﬁb 8@ dor%éfa cataYWi@ gﬁwﬂmﬁéfé ﬁm?ql Eé’lfé@c@! \}%EP%@% S%pﬁeﬁ(l)
copperd®f zing(d), Isévee(l);] cadmhmu (H¥ mmdlﬂvét)éﬂ\dmmlgm(ma,tgallhm(lll) indium(lll),

attachnment point of the cycloal kyl al kyl noiety will be

on the al kyl ene radi cal. Exanples of

cycl oal kyl al kyl radi cal s i ncl ude, but are not limted

to, cyclopropyl nethyl, cycl ohexyl net hyl,

cycl opentylethyl. C - cycloalkyl-C -3 alkyl refers to

the radical RIR' where R is C -7 cyclolalkyland R" is

Cl- al kylene as defined herein. The term "heteroal kyl "

as used herein nmeans an al kyl radical as deflned

oy o

t




i ndependently selected fromthe group consisting of
-ORa, -NRbRc, and -S(OnRd (where n is an integer from
wO 2003/023462Wi t h t he under st andi ng that the poi nPCOEP2005/000978
attachnment of the heteroal kyl radical is through a
carbon atom wherein Ra is-1®drogen, acyl, alkyl,
cycl oal kyl, or cycl oal kyl al kyl ; Ro and Rc are
i ndependent|ly of each other hydrogen, acyl, alkyl,
. C. .0al . Yy . i i
tinV) GRS b on b el o VAL S i Pl 975 fure of
inert solvemtsn is 1 or 2, Ris aIkyI cycloalkyl,
cycl oal kyl al kyl , am no, acylanino or al kyl am no.
v, teroal kyl group is an alkyl radica
Prefer%dtﬁéln?tf%rn%a}é}p%ﬁo%ﬁe of the carbon atons is replaced by
-0, NR-, or -S(On-. Representative exanpl es
PreferiaddRiriel Rbare, for exaioplel methykd t o, 2- hydr oxyet hyl
3- hydroxypropyl 2- hydr oxy- | hydr oxynet hyl et hyl ,
xymet hyl et hyl ,
Prefer?ede’R g‘s ;}Pé ?@éﬂah)éarhe orraggybut h
h droxy I-neth | propyl, 2-am noethyl, 3-am nopropyl,
Preferr@dm farlexamplenGl-et hyl . ami nosul f onyl et hyl
' am nosul fonyl et hyl , aninosulfonylpropyl

When N85 Ritlofing @&%térfé@%tdﬁ%ﬁlﬁh |met§iQ§a’EB{)|F]s'ﬂ§ 4 ﬂ%léélfrd) Y hﬁ:k@lm) scomplex,
nethylantnosulfon

for exanaplRaa eqreplgy of i3 et ﬁ'é' t)eﬁaﬁ whighde s80r4 lrmt%%@tt'e%satoue SO
phosphérﬂ@ %BmEMGhoo&ﬁftQtQiﬂg rt%léiﬁ'{phé’gph%rdso NiBkela Q@Mp%&@é"@orﬁbnsmg two

branched saturatéd dival ent drocar bon radi cal
organqnblomcm ligamdg @ervBreferrade MNicksiflig ﬁmnelexerhmth af@@ophosrahorus
Ilgandgﬁlﬁﬁ,ﬁ |c%ﬁtafﬁC twad thVél@rﬁ%hB@;Shd?@é StohRC bdeas Gl £200t

e ene, ene, propyl ene,
bis(cinhenp e ISATEICKaI § ol ARPLD, SrpRBHIgaHeleTPHe
I [

A prefp B e B LA SRUREIG P Eotom ity & AFCRLEE SR, & St
het er oal kyl radi cal, an hal oal kyl radical, an al kyl
Preferegciovents ase effypiieal gelentaneprieulary tetahydraiue. kyl r adi cal

or an hal oal kyl radical, as defined herein. Exanples

When §(f|s Qﬁkﬁﬁé’ %h?obﬁ'@é"élﬁ fofnsh% ¢Bhtayl H@éréﬁ&ed li?slti‘tho@tr tRe R¥tal salt

[imted - trifluoroprop
add't'VQiﬁQdZ@Q‘y)dD@PPYQj@r@WSS Be acfﬁtaib%wg;i;@ﬂ qoyelng reagiian gaily by the
nickel b4k§st. The term "aryl " as used herein denotes a

nmonoval ent aromatic carbocyclic radical containing 5

to 15 carbon atons consisting of one individual rlqg
When §;is §rrnige. shpieterfaddeansition geetaltaiilyst s apaliasivsn comalex; fry
exampleS aBopiPR & ﬁaﬂadl@t‘h(ﬂ)%r aMdhflexCih &maﬁi@uﬁﬂil ShithRth at Ieast one

substituted wth oné or nore, preferab one or three
organaphigsRhariePMBPeURGSoataining iryalest @&S@aowlso ARl cpmpt?xes
compri%h‘t?rtﬂo é?%bho@h%ﬁi@’l ah@¥\8fe gk éte%ljk@é}{adl%ﬁwlcbmp%xes with

hal"ogen  hal oal k h droxgalk , hitro,
organqphR ¥ ¥gspgs whi qeatalratww naw?ﬁtdohoapmrw? pimsaguch as

I

dlchlorérﬁ1 P%Lﬁﬁphen H&éﬁﬁ%}@?&%y{a palzélb%/rﬁ AI %gﬁ@; gﬁ)%r 8t its
dlChIOFQWﬁmﬂfB r&déuq:tf @rﬁwartwlaxmpgeﬂerr 8@yl ani no,

aryl sul f onyl am no, carbanoyl, al kyl carbanoyl and

, 7

A rerghl KU BACRTRNG o 6P R RETEAol PLARMLERZROBE A B,

Alternatively tWo. adjacent atons_of the aryl ring

nay
In a vagatian efdhe piasent invartion, sRothafieaweginasat ob thegrhgend rrré/@ntwyls a
procesg &4Re nfararfdetfe obh c@ﬁﬂﬂburﬁcﬁgﬂ fefthda(c! ude, but are not
[imted to, phenyl, naphthyl, |ndanyl ant hr aqui nol yl
t et rahydr onapht hyl , 3, 4- nethylenedloxyphenyl
I,2,3,4-tetrahydroquino|in-7-y|,
l,2,3,4-tetrahydroi soqui noline-7-yl, and the |like. The
term"arylalkyl" or "aral kyl" as used herei n denotes
the radical RLR'-, wherein R is an aryl radical as
defined herein, and R' is an al kyl ene radi cal as
defi ned hereln mnth the understandlng that the

T T o a1 e o o



phenyl et hyl and 3-phenyl propyl. The term "heteroaryl”

or "heteroaromatic" as used herein neans a nonocyclic
wonodsiocyeki c radical of 5 to 12 ring atons havPOQGERR005/000978

| east one aromatic ring containing four to eight atons

per ring, incorporating ond3or more N, O or S

het eroatons, the remaining ring atons being carbon,

with the understanding that the attachment point of

the heteroaryl radical wll be,mn an aromatic ring. As

wel |l known to tho ‘N i) the art, heteroaryl

rings have | ess ar dg@dh /~ar.\teR2than their
al | -carbon counter pé us, “for the purposes of
the invention, a heisro group need only have sone

degree of aromatic acter. Exanples of heteroaryl
noi eti es include nmsgocyclic aromati c het erocydes
having 5 to 6 ring atons and 1 to 3 (Ret er oat ons

whereir] ‘?%d’r@é‘ent@ﬁttetkaszoib%ro e'cﬁf'\d Sl‘?ouboandJM bk RX'mcljependenﬂy of one

pyrimdinyl, razi ny yrroly pyrazol'y
another, fRRiesast 1-C1®§ YioPr, R1 @w zmr@bm@%m@meé formsGr Riccaliailens;
compléﬁ azollne t hi adi azol e and oxadi axol i ne whi ch can
optionally be substituted with one or nore, preferably
(a) readiing acrompaynd ghfrmulaghtad sel ect ed from hydroxy, cyano,
al kyl', al koxy, thio, |ower hgijoal koxy, al kylthio,
hal o, hal oal kyl aIkyIsqul'yI al kyl sul f onyl ,
hal ogen, am no, al kyl and_no oiah&ylanlno am noal kyl ,
al kyl am noal kyl , and ¢ ylah1noalkyl. nitro,
al koxycar bonyl and ca al kyl car banoyl ,
di al kyl car banoyl, Rayl cdrbanoyl, @iyl carbonyl am no
.and aryl carbon Ianlno Exanpl es .of bicyclic noieties
wherein Hal|ig, g onrgﬁjtbr @eﬁbfoqnqwtg@ntagtlveq(ﬂnﬁ(ﬂf nmgnesnum in an

appropritedsivesl i nyl, benzofuryl, benzothi ophenyl,
benzoxazol e, ben2|soxazole benzot hi azol e and

(b) reaqlpg 2iresHiing:am| rBaggsiifp h?'&?&oﬁﬁ%’ﬁd%wr%'?’o@tq)onal ly
substltuted on either ring. Tim term "heteroarylal kyl"
or "heteroaral kyl" nmeans th&radical of the formula
RIR', wherein R is an gptional JRg substituted
het eroaryl radical as edherein, and R' is an
al kyl ene radi cal as dekined herein with the
understanding t hdtelTMe at't achnent mdﬂnt of t he

tero radical, wll be on the a gne na

in the pRERaf a betion Bei) fatpest Wik earainaar Saggdl 5 -

not limted to, 2-imylai Nylnethyl, 3-pyrrolylethyl.

The term "heterocycl yl N{ofy "heterocycl e" as used
herei n denotes a nonoval¢nt saturated cyclic radical,
consisting of one or norg riyngs, preferably one to two
rings, of three to eig onms per ring, incorporating
one or nore ring heter (chosen fromN, O or
S(C»O 2), and which can™optiog@k),y be independently

bstituted with one or nore, preferabl one or two

whereing Fhiarinenindhe abseice®’ preriRlRadeyive: A, if dpsersary. ispleting a

resultm%b&fmbouddwmmml#g y, |ower hal oal koxy, al kyl t hi o,
hal oal kyl ydroxyal kyl, nitro, al koxycarbonyl,

Yet anog]ak)\/ar’éaﬂ%hk b}%fmgggqentx \feyptiﬂsf onepq %/ ’lhséudqaﬁu?gcltbre ofa

Compouﬁhkyhﬁﬁhmp@zban1no aryIsquonyIan1no
al kyl am nocar bonyl , aryl am nocar bonyl ,
al kyl car bonyl am no, aryl carbonyl am no, unl ess
ot herwi se indi cated. Exanples of heterocyclic radicals
i nclude, but are not |limted to, pyrrolidinyl,
t et rahydr of uranyl, tetrahydrothi ophenyl, oxazolidinyl,
i soxazol.i di nyl, norpholinyl, piperazinyl, piperidinyl,
tetrahydropyranyl, thionorpholinyl, quinuclidinyl. The
term "al koxy group" as used herein neans an - O al kyl
group, wherein alkyl is as defined above such as
met hoxy, ethoxy, n-propyloxy, i-propyloxy, n-butyl oxy,
I butyl oxy, f-butyloxy, pentyl oxy, hexyloxy, |nclud|ng

.



The term "al kyl thio" or "thioal kyl" neans an -S-al kyl

group, wherein alkyl is as defined above such as
worbdsions4e2 et hyl thio, "-propylthio, i-propylthPOI/EP2005/000978

n- butyl thio, hexylthio, including their isomners.

“Lower al kylthio" or "Iower14+hioal kyl" as used herein

denotes an alkylthio group with a "lower al kyl"™ group

as previously defined. "C o alkylthio" as used herein

refers to an-S-alky_mgherein alkyl is C1-10. The terns

"al kyl sul fonyl" a oﬂb. yl sul fonyl "gsused herein

denotes a group of Yorhula~S{=Q~ wherein Ris

al kyl or aryl respective d aakyl and aryl are as
defi ned herein. Thg

NS ogen" or "hal 0" as used
herei n neans fl uor chl orine, brom ne, or iodine.
The term "phenyl eng&& ds used herein Q%gers to a CoH =
radi cal derived from benzene by repl acé€nent of 2 H
whereit\orapresEhtsee tdtieole sote clirigho(m -and Ryebpresemts aciydrdd@r grotecting
égﬁﬁ¥are possi ble. The term "acyl" as used herein
group, B89 group of formula -C(=O R wherein Ris
(a) reduticly @gompound @Mormalakyil aps defi ned herein. The term or
"al kyl carbonyl " as used hereindeﬁgtes a group of
formula C(=0 R wherei p-RJ s alkylas defined herein
The term "aryl carbony $ used herein neans a group
of formula C(:O)RH hetei R is an aryl group; the term
"benzoyl " as used Rerein an "aryl cA®nyl " group
where 141 &1 chidRineS bRAGAY br ioHABPRMNES aBivelBfTBE ﬁ‘ia{;n@éfuﬁh B &n
tautoneri sm Tautomeric conpounds can exist as two or
appropfigtesqlygNdr convert abl e speci es. Prototropic tautoners
) Lt ] L @R I d
) o oy PRt A ol o R O 1
exi st in equilibrium and~attenptsfto isolate an
i ndi vi dual tautoners ug y produce a m xture whose
chem cal and physical _properties are consistent with a
m xture of conpotAdMe ThE position dfibhhe equilibrium

. I s dependent on chem cal features within the | ecul e.

in the pEsEiER g sl g i 58 & Soatkpd elremiiadiSnes.
such as acet al dehyde, vy *eto form predon nat es
whil e; in phenols, the IN form predom nates. Conmon
prototropic tautoners incfude keto/enol (-C(=0-CH
<(r)-C(-OH)=CH), am de/iJjg dixc acid (-C(=0O) -NH
(r)-C(-OH)=N-) and am dj -C(=NR)-NH -C(- NHR)=N-)
tautoners. The latter tig dre particularly comon in
heteroaryl and heterocyclfc ri@ps, and the present

wherely b8 Bhlete. R ERARen ek oAk BabiyP: PRE. ERsacea: folating a

resultirf ¢dragount i forirue ¢ @ypounds of formul ae la and
I b_maycontain one or nore chiral centers and therefore

A turtngiBhadiBeht B oEBeRUBIAEHEN 1§ RE TrariD SIREP) PLBRerespasiivey.
i.e., tharbpddifficasactivni of Resbmpdbund ©f AALKI (DI br (IRD),Wesdectgely, with a

di ast ereo S en .there are two chiral centers, d
compow&pt‘%ggulggptc?,%eyrelg 'P&H@Hn%i inghe S‘@@q& ir%acttllon, surpr%?ngly, no
additioflioR & tcet=8aERySefRicBvearhbit of BenstalaR Jalitive® MBS to resultin a

[ n(;{efwg i on. , t \ﬁléfl be fur{ her appreci ated by the
compogRd Pf logmulp() 05 ¢ ERSPEEIYEY: t ut i on of the tropane ring

can be in either endo- or exo-configuration, and the
In the @is@S®Whichboenthearaneitiye histd) @bl af@ Td rBetapsaloaditivélee omitted, no

. ..present .invention includes. al he i ndi vi dual '
sioniic B CA Bt ShEPBP oo G bl G- osrstikans 1hformeldom starting
materidl @ fdrmulay(lIrgdSehereid Xrisxdhiorigs. of the conpounds of
formulae la and Ib and, where appropriate, the
i ndi vi dual tautoneric forms thereof.




The racemates can be used as such or can be resol ved
into their individual isoners. The resolution can
wahtwrodssst er eochem cal |y pure conpounds or m XPATER2005/000978
enriched in one or nore isoners. Methods for
separation of isonmers are wdét known (cf. Allinger N
L. and ElielE. L. in "Topics in Stereochem stry", Vol.
6, Wley Interscience, 1971) and include physica
Bobh&?é%%ds such as chronat ography using a chiral
nt. Individual isoners can be prepared in
The isglatiempf 4 eprpourshafdoinuia (heed () sorasriedptitaasandingstioyconventional
r
solatif et Ruch 38T Gy SARRE B MEL AR IR Khudd AR © from
the reagtiod mizstumh lfatieswmaon metiegsaiy afteewentupo separiallf by extraction, or by
chromé%g?%ﬁ@ %g Eko%rlfg%gtw Crg?(:ﬁlgg a%%ﬁ'wp% ned Qﬁétﬂods
dlacetyltartarlc acid, malic acid,
§Eﬁiﬁyrrolidone 5- carboxylic acid, and the Iike,
; t i i .
For thltts drsggqil% gy (}%ét r&%gésﬁ@fg% ﬂ%tQHﬁéH%? gé@t)&% @‘rfgrmula (I) or (I C) of step
(b) or @Jp)t respedtivelyr amecatriongd segueptiallyeysn asngiesstepuader aintiiens of
ther; i.e., in a
hydrol?srls %9%1%@?%5%@&%%? {EJ&% éf:Jur Oﬁ Lteh% %'dOS% AI ternatively
the racemates can be covalently linked to a chira
Step (e)dsrpauiad oph fiiexample, by dissplyihg cecampasing rof orewta (herdhC) in water
or a e B30 Bhe o cplopfialeFaAP RCH: o shbecd Rl PPRing wit an
amdFX@@@ﬁbhﬁta1ewwﬁeﬁmﬂnmmvbwﬁfford the pure enantioners.
The conpounds of fornulae la or Ib contain at |east
t t
Aovrofi BEANE SRRNE! o B AU LB oRdh.{ PO ! e,
nitrilespsudizdst acetnitrileolgaindle, such @s metiaanetiethare!, dhpropakd, 2-propanol, 1-
I d I
butand?] 9@ %gll at&die € dfo(l;:g%% ph%iegﬁa?ﬁcséigg%ﬁglc@ ‘EJ ? erred;solvents are
meﬂm@@g@dﬁﬁﬁ@@lds i ncl ude acetate, fumarate, panvate,
aspartate besyl ate, carbonate, bicarbonate,
Suutabféaelﬁ?é b %ror@té'adqgcﬁé WERLE sul@:ri@%@ndLh}/cﬂ'EJEﬁlgﬁceam& PHoBboric acid,
I onat e, orotat
methamqu}%ymls aplghethenessdfea!cap@ p@ﬁdcmfemmlfemczcudapsrydom agid, acetic
[ I
acel, YA 5 W) BEBEDIEr ol AR bneh 360U Rge B Gltfange
resnnS)bé?tef@meé ac'elsyﬂreasldfunarmldpmddw@c@wncacndlror a review on
sui table salts see Berge et al, J. Pharm ScL, 66,
T " .
The anJron? of 31,33 Z?ed %?r%f%\l:/ééﬂ / L?%i%&%ﬁ 8 gSgJZlFLQS@?%m\%I&?tQ V\ﬁtﬁqgépe%t toa
compoqu pﬁf@rmwﬁdl)@déﬁ)anwepﬂfﬁr sbigbefwsenr0.1 and 1.2 equivalents.
non-stoi chionetric anount of a sol vent bound by
The reQ&féh(i@if ({J‘Buf AtBe e?a%ﬁleeﬂ' g&égnc(?’%) and %'bﬁlﬁg ngﬁ)l YERE Solvent,
are vol at non-t oxi c, or accept abl
Prefefaé’b‘iﬁQiWQer&‘i and T8Churmans | n trace anounts. The term
"hydrate" as used herein neans a conpound of the
[
The isQA o e baurd o § Rbr 110 lmibd St tEBrcho to
converigiidsaigtion anetbedsasueh as hy ervawllizinglaseonipmund ©f formela & Ajor (1 B)
~ from theq'ééafoﬁtrﬁxtu?esaﬁbs %e@ﬁ%@ blnn%%?%aﬁ}/ %g&PNB‘Rf Vo mq{)bf e E%C?J?thglextractlon

I'nvention or a salt ereo a
or by chigmeategraphysef tee raastions mbgaress afw combined mlnm:lssthertebfat For
a t
examplte X!SSQH%{%% of '{'ﬁ’é @&Uh?t elé rﬁ}}cqo\?\dnqhaﬁeosg eflgg@ngﬁéff gﬁ‘{%gé é?rrt] of the
orgamcr @:ﬂm addmgrwateﬂ, voglingube stixtarierornahdontbimetion @f fese tneasures.
dom nant genotype which naturally occurs in the norna
popul ati on whi ch has not been exposed to reverse
transcriptase inhibitors. The term"wild type reverse
transcri ptase" used herein has refers to the reverse
transcri ptase expressed by the wild type strain which
has been sequenced and dep03|ted in the SMnssProt

o, o o [ ——t .



greater, change in sensitivity of a particular viral
i sol ate conpared to the sensitivity exhibited by the
wonba/oryee virus in the same experinmental systeaTme2005/000978
term "nucl eosi de and nucl eoti de reverse transcri ptase
inhibitors" ("NRTF's) as usHi- herei n neans nucl eosi des
and nucl eoti des and anal ogues thereof that inhibit the
activity of H V-1 reverse transcriptase, the enzyne
Severéﬂ"%'té?ﬁngf%@r%%%‘f f&rﬂ'ﬁjlé‘é’{?f"%rl\a?midq_rl 8y aré'khé\k/n GeeE Carfd (}én' be
roviral term "non-nucl eosi d
prepared\aspei élngrtamﬁémqmvg@llsmom B ﬂh%@% For eyeripte. £) compaysd ch formula
(Il a) nﬁfj 5 ébtgﬁ@&‘%y %Gﬁ\/dh‘tlsm%%ldd&%alﬁ&t%demké}ioh df'%ed, ﬁ&leé/ﬁz‘aYdehyde
V-1 reverse transcri ptase term " proteas
in the pr@ﬁemet @‘ran gleghot 9r digl. (ros @xaraple; We@mailwfmonmoyn@bf formula
(I a) V\;Itlﬂ%é'ﬂlbgln%] BPoRne S d RaQ R%lﬁg'ﬁg %H}ér@%eg&fbeﬁhﬁwumal of Organic
rot eo ic cleavage of vEral yproteirn precursors
Cheml@@ 4991, \5|6r 4280cAtheagnirespB oY cmpgwbwh Rs¥nd Rabeing lethyl can be
I [
prepaHe? %’thﬁf]w fHég&%%égfé@iorf] ﬁ'feglfn? gﬂgoifoﬂH?t@ O#n'a dn'gc?féé&&9§t A
compayad |0ﬁ§>rGi1U|@e(|Bt adoay heprepased, Lﬁ@te)qamplembgnonmréomalac:d catalyzed
| d
reactlo‘ﬁﬁdg%g:P&lZ?&%y%@o&%@?ﬁﬁﬁ%%@élk?gg@% ?Qﬁéh % 3,4-dihydro-2H-
pyran. proitexaswld, the mp@egomogcommmcﬁmmﬂmén fabWhemlmlgal is bromine,

kN

- 9-borabi cycl of nonane, (Boc) tertbutoxycarbonyl,
Severql (sm;)@@ptegjalstoé fqrm@u gl c) Wﬂ@&f&ﬂb@ﬁp@cting toups Y are known in the

art T@%}%g%%gg%gé%ypﬁ}ﬁ%gﬁ&ﬁ%%?%@ !cyc oc’? ;n? ( DAST)

di et hyl am nosul fur trifluoride, (DBU)
The follovgngl pxgrapiee lustogts the myeniu:ecﬂc@@ aboe)oweyver, they are
r r yl
not mt%ﬁzo% Itggf;n Oxyﬁgﬁem%q%ﬁ%me? BF@%M@ to(sggé. i redfa
conditipn®py| azodi car boxyl at e, (DEI PA) di et hyl
i so-propyl am ne, (DI BAL-H) di-isobutylal um nunmhydri de,
Exam%ﬁé_)MA‘) N, N-di met hyl acet ani de, (DVAP)
Ndi et hyl am nopyri di ne, ( DVF)
Prepar@jmn ol M{hgmm&mrﬂr\t&blphemrﬁ y)-2-(1*mefyl-1-phenyl-ethyl)-2H-tetrazole
(di phenyl phosphl no)ferro ene, (EDCI)
| - (3-di net hyl am nopropy’)-3- ethyl carbodiim de
rochl oride, (Et c) et hyl acetateg,,(Et20 diethyl

eper, (Et) ethyl OHP et hangl., i HVDS) |ithiu

ex hyl di sil g& (HOAC) 4 Cc ™, (HPLCP high
pr #né\}ve | i q@iroMechr orrat ogr aphy, Prg‘j— /mj;
(Me) Yret hyl iley” (MeOH) o
(MIB thyl § ether, (np) nelting J (s)
ma ectrum "‘SN§@ ronmosucci ni m { -

N- | pyrroli (PCO) pyridiniu or ochr onat e,

(PDC)” pyridiniumdichromate, (Pr) propyl’, (psi) pounds
To mag?%snu?ﬁlﬁﬁ‘ﬁlﬁgé (€F§BZ é)péfé )adQé(c! bﬁdé?’%nﬁ{t&ro@é ccﬁ@’uoﬁ#qg‘ mL of a solution

erature N) triet [ 'am ne

of 2- Mﬁwmwh@m@ﬁ[é oxar\e«MZ & I33meb @a@rétyﬁtotﬁdetdahy@rnﬂm)an (33 mL).
The ml%ﬁﬁé %Wé?h‘éﬁ% Qﬂmut GhEE) 4 rhﬂT\)é dr@[?/seéf FQ gfb'f‘@r%Q&ﬁ ¥r8_\3dded After

tetranet tane- di one
the reasﬂqrbqstaéﬁéb@ ITTDGWGGS heatgd m)MHy andmﬁ remeindsr ebthefsolution of 2-(4-

S

bromo- 'bﬁgﬁeyﬁ)tsqﬁ réﬁtﬂg%%ﬁ% v{n§ tgﬁ&%bul A 6\%3 422@9@@% > ¥ ﬁg r@ﬁltfr@ﬁ?l?@?eg E%rther

stirred gt &/ Cdegonehauianf élnamlwleqté@ ceol dowade rmtqmmawcb The
preparati ons which follow are provided to enabl e those
skilled in the art to nore clearly understand and to
practice the present invention. They should not be
considered as Iimting the scope of the invention, but
merely as being illustrative and representative
thereof. In general, the nomenclature used in this
Application is based on AUTONOMtmnm v.4.0, a Beilstein
Instltute conputerl zed system for the generation of

P IFrNA ™ 4,



nonmencl ature. If there is a discrepancy between a

depi cted structure and a nanme given that structure,
woOherstepicet ed structure is to be accorded nor ePGEIEGH05/000978

In addition, if the stereochem stry of a structure or

a portion of a structure is1mot indicated with, for

exanpl e, bold or dashed lines, the structure or

portion of the structure is to be interpreted as

_' St i
cono RESERASE (fgBlr 2APOREMATILENT i b iy s ve
excesgoffnagrisiskAERYDInDERI 020 Maagondirg tor tdeadian. i nvent i on
relates to a process for the manufacture of

In another 8asie dichiose]13rkis(diphpntienaspbimoirspranecdniekalill €:@27 & G@4 mmol)
is suspgﬁgx?‘d irf"te?too by %ﬂwrgs fiy LAY chbiel 8 SRR r0°é‘%ﬂ98|'a'o$$ f1

receptor atago conpri si ng a tetrazo
solution|qﬁg|na§hb)rlde imistrabydrofgran @140 bt @28 mm@eiBand asolution of 5-(2-

chloro?ﬁ?ﬂﬂag (1%t Q%H‘e‘ﬁgl EH%@&%&P&O QYLPSHrﬁ&mCth%%t

dlse ses an ditions
methyhetherd. 2mbparefadaRBs Tprhlaa vigprously|stuee t:ba‘uttmmsuhreergmup added at

st 755 BPR KA BR AN S5 2R Rme soton
(4.8 m(re). ovEPOA® BAE 9 T heiresdtmr dask b(QiWﬂ S@mimﬁaéﬂowed to warm up and

furthers%;’g%g%;t Pc?d?n e%per&ﬁreﬁt%? 48 ﬁbursanﬁ’t rﬁ&&ﬁ‘@[ t(go'éfeSdCtg -abblt 0°C,

eac pharmaceu
quencbextwibit 40 Imﬂ. of 8.8% eoletxbn oﬂ\@nmosplacctﬂommd ihwaterl dndtdileted with

ety R5ERe (TR Fhe' b0 BOMMETO SCOTIRA 1 HELAE B BT Bhetare (25

mL). lemnhlaneéd or,g)anlccpd)as%arenwshgd withsel. 8 Mesautiomt of sodium hydroxide in

water {1@ ?gpea]'t‘llﬁ Jag(gr &gst ﬁﬁt?ghl%)rnde lﬂ%v rt%\"ﬁktff)?ncl_t ul:l”‘ta’te combined

ensi n rece
orgamaphasysmrebsapdiatedmmsacamy |A solytionoaf dipd ressgltlng@ew graen balid in a

small %ﬁ&ﬁ‘gb € g' %c%?ag% lbsrﬁl%heg}e%q %val%ﬁ aét‘%c? ? jﬂ eg%sggtaf%%%w érgerg Isolid is
purified &g colubschrdraatpypay ahisiina gél glutirigewitreal 1:10 mixture of tert-butyl

PR B R S RS oty

ethyl)-ﬂﬁdétm:zb@béSedl&tdsedq;stmmyl ) 2H-tetrazole with an

e AR S PRRRET o 7ok et IO 15 63902 0217 my 1 1. 0.6

4.02 (MEB HY, 4. 17-8 124 (fn |25H), s.asas, ’IaH)j 619626 98\(et, 2lH)Chei7cHd (m, 2 H), 7.32-

799 @3k B0 5P headin . LAET B LR Chh W habilGn TP 27678, 110

Melting fapigehi @ave0s°Cc quantities of iodide waste in both
cases are regarded as di sadvant ages. US 5468867

Exam di cl oses the preparation of protected 2'-(1

——Q—?—é'et razol - 5-yl ) - bi phenyl - 4- car bal dehyde i nvol vi ng

Prepargtiorabl B(4'-aictiodxyaigttad-giohahyil-Geyl aR-(tbtranydos-gamaeyipPHit6trazole
base such as an al kyllithiumreagent followed by

coupling, e.g., wth @fotected
5- (2- met hoxyphenyl ) - 21t et r azol ¢. di sadvant age of
\procedure [ @f mat i ok of L_skenchi onet gt

0" q pties of reg ve, hal ogen @onty \N . The

obj¥Ctive af—mgepresent invention iSyfo pfPovdeod

novel synthesis for conpoungs of formyl ae and (I

C relnY|N t(ca zol e protectiAgg 7y, R and

] depende tﬁ@ipp & anot her, r¢g sent d- G-

i o-dl kyl , R2 conbi ned toge her form

To magl?zaﬂctinaltlfrwaga f%g% g?lﬁﬁlgﬁz d ESld @Zt@yirgpg ﬁg%tl?c%/r%ré)%)é%fth of a solution
of 1-brdinsad{disth@gamtitdbenidne 2D ey ¢00 tritholjinl apvgdrbas tdthdydreturan
of such tetrazole protecting groups which are easily
removed in the presence of a Bronsted acid, (3) does
not require | arge excesses of reagents, (4) gives high
yields, (5) gives a mninmm of waste, especially no
stoi chionetric anmounts of reactive or environnentally
probl emati c vvaste and (6) | s econom caI I 'y attract ive.

~ Y r o 7 1\ o o



and, therefore, are inportant internediates for the

manuf acture of ARBs having the structural feature
woaorsaspendi ng to formula (A), as described, ePQT/EPRMW5/000978

I nternational PCT Application No. WO 04/026847. It has

surprisingly been found tha8-the process according to

the present invention neets at |east the above

obj ectives. In one aspect, the present invention

(80 nge’n?é x%%dl]ﬁr% %ng{mer & RSBt 469teanBn Bt dstoHoR e 20.09HMOUN mmol)

ein Y represents a tetrazole
is addegr Atterdhé repaijon sisrtsathe rﬂinatﬁlﬁér eidhe isplyEQRALERIAMP-6f one

(dletho%%tﬁﬂgben%%gmgégﬂé% gf‘l}er‘;ﬁ@ H%Ju'?‘y‘l‘he %sufﬁ%g@ﬁlﬁtu%%s%ﬂﬁér%ﬂed at

| ene; rsing
40°C far two hpaisrahdet rCDQm mmeerelure foy ?«mem ef aﬂaus fl@a"af ﬁ'!"&eﬂ ﬂw addlng

anhydrgusot@trgﬁ%cﬁ&fu'r I\')e M- c?;ﬂc@ﬁtffét%ﬁ of Qr(%ﬁfoxﬂﬂgfﬁ?%ﬁ&ﬁyl n

priate Sso reactlngaresutln
magneuagmrerrm ihalhe a@umma theoexdess nﬁn@gotas‘urn)tumrmgﬁ ero 46 M

of a transition netal catalyst and a
accord?gg ﬁﬁl%?cal ly effective anount of a netal salt

v AR B T 0878, .6
is suspesdetbin terbbsiytimettyl gthee( Simbabné caeled Eb@hqtéﬁrfgbam a Oy M

solu’uort‘u31 ﬁf ?@%&M&%&%ﬁ't&?&@ﬂ@fﬁég) n'(&: @g ﬁ@. 00%5 i3 gg‘ﬁrﬁ! 4 $duth 4 mixture

sence of a ssary

of 5- (24csmrcameng)-a-(teerabwmpgau@mwddetmzormanﬁﬁ -62- emlymphﬁnyl) -1-
coranifgAgE 28PAT ikl (PSR Bl KRB0 AL dlertt mi) are

added.( To Genigureusly Stirehressiéing suspeneionas w®¢ﬁtab@ut® °fg13 mi of the

oo LR AT BB Bl p S e
hour. Wuarreeulnng-lblack-geldnw solutiom, is Istined atatmut DHelfand, hqmrs,ralla\med tO warm
up and?@%e\{’e 8{{%{' n}]ﬁnogwn%g:{sb%l?%twg f'op1 %‘F %‘gp ﬁg\g@&ﬁﬁeaﬁ?:lgéﬁﬂtto about 0°C
and queachedutith @ .5f %rsolutian Of darlnrrtm)'nu'nm chlbedepneyﬁem(é Owfl)a The aqueous

phase Egsgggl %;gg%c{:%h%{cte%\}vig‘! %}é{/l ae]%g%g?{éﬁgﬁg* %’Meg@dnl\t?‘n%d organic phases

are wasiespwitindatet (foominylaar.$ 4 sajitiovhefrseidiuvnXcarborats irbwaier (fiEhil) and a
i.ch, . when b

104 SHED Sy B BRSNS dPlraanig phases r

evaporateylin ragie A solutial ofdie rmgmgtbrmﬁq—ﬁ/eIMIhn(al s!malbgmoumt of ethyl

st SR Shei e el Bbi D 5 BRI oo

chrométugrtabﬁy onsjlies gelaa‘lutmbe/wmaasl;@nmxtww eh¢thylracetate andhexang (in the

oresene 8t B 2ofut i ot berisn 1 oy e LG0 e ¥ fomih'se-

dmthoiyﬁfeﬂﬁﬂl-b@)heﬁffl 2yIER4teatnygtiropyfanr2vil)-2H(tbtragol@as lcoByless ).

g ! GBI T8 L RS T iy . 1o

2.03 (h, SpH)atzettil -2nd (.raiay gt;e?, 6073, x%/(ad 6aid), 349 (8} eﬂgaigasleatg (m,t1he), 7.17-
aration o rre e 0 'S
7.20 Ugykﬁﬁbﬂ@ﬁ‘?ﬁ%%‘s@ "Sk? AR i tzh'g) geg[() J( fiadm ¥§B‘rrpound of

formula (I B) may be readily converted to a conpound

Examp®f 3formula (1 A) by treatment with an oxidizing agent
he

accordln t rrethd II nawn he art.
ey 3 . 1¢ siqeliszire o -2

efrazole and

5- (4--r1a$1enoﬁaﬁ-m\@6|pﬂdﬁvn 2tm 1%&3@@0 gmrantm@-alasemml@r
customariTy, i n the presence of a suitable solvent or
diluent or a mxture thereof, the reaction, as
requi red, being carried out vvith cooling, at room
tenperature or with




warm ng, for exanple in a tenperature range from about

-800C up to the boiling point of the reaction nedi um
wonefsarsdoby from about -100C to about 1400C, aRrdI/EP2005/000978

necessary, in a closed vessel, under pressure, in an

inert gas atnosphere and/ or1@nder anhydrous

condi tions. The purpose of introducing protecting

groups, e.g., Y and R3, is to protect the functiona

groups, e.g., tetrazol e/aﬁ a hydroxyl group,

respectively, from und ions with reaction
onponents under the candifionsfusad for carrying out
.NThe choice0

rocess of th eseft invelqti

0" bt ekt i ng group

be protgct

profe I Ng gr onRsabhificalipet these copd
I‘OUCtI on a@,qb,r@ val are descri beg

McOe, "Protective oups in Organl emstry",

Pl enum_Pr ess,. London, 973 eene and
A S”SPefBPBPé’éma\QQG%ﬂJ'ES‘JHE"'?Qﬁ @8& i ik %@st%ahydjgfaf?r\/&%éw IS
cooledat8d 050 BAd fil® aropsmm(zl&aﬁ;)noe%hér@arambed [ @iLeg bisaition of 2-(4-

romoghsgyit talgonang 2445 ST B mme iy rtin SRy oA (20 mL) s

added 030 ubdtvigoBoss diB dd Uﬁ&f@eﬁL tlbé/ reidfon QMﬂs @e fehii®ier of the solution

substituen el ecte C Cr-al k nd CrCraI kox
of 2- (WPm@xpmav'if& Jét%a&?m#ﬁ? ofers e FiiTag Fpfure i
further2st‘rrea raaau@lrtqwc m houts bRl BADY Y fof ws ﬂﬂb(utes Cth&aoradelﬁvrlanon of
i or trisupstituted by phenyl, such_ as

4-([1, 3%‘????!'2 U%@M‘W&F?‘PWOWMWQIthe Sitiomi gboyvg éh%?@ﬁ?? of
' magnésidhﬁltdrﬁlbl@§ Islfdout 0/0001.0n SoBFriflasi Qﬁ"cl"ﬂbfo[‘flrtia or nore,

or three, substituents e.g. those sel ected
b's(d'PhPMPHWQh'@P}RH%O%@Jﬁ‘F'@E(F'}1@ ¥ ¢ é)r 10 @"FO')CSISHW@)ﬂded in1,2-

dlmetrﬁxyetﬁgneaﬁkpm) akd C@e@{&%&l’ b‘IZ(]vSefoFé QQVQM}Qolutlon of zinc chloride in
fl uorenyl ; t hyl t hi onet hyl ;

Ehenglethy y
tetrah;gj,rcpfyqangu&fn 0.5 mreol} argya éP'W‘P%Pﬁ%/m'Xt‘FFSrOféx@rﬁb‘I’%Ophenyl) -2-

(tetrah%&ﬁo Héd )ﬁ) hMltetréidleeéﬁB’!‘)f@ kbrdphenyl)-1-(tetrahydropyran-2-yl)-1H-
I met di -C

tetrazcﬂm@aﬁfkm %/Op@,g]mlgqm - dlmqjhogggﬁ)bp@ 7 mL) are added. To the vigorously
stirred ‘i'éé‘[ﬁr@@u’sﬁ&%l’% %'dd)dlsd apéb(ﬁ?o@(t |‘i‘$'4 rat bpﬂférbﬂove 0. 9r(]J M

SucC as pne supo ereint
4-([1, SM@qawZ-yl)nh@nvlmaaﬁewrﬁéwmm% Iugipn éh%@tmrf"m eerpedgEr-ofhe

resultlﬁB)IBr%wn%feﬂow ts%Sfﬁ’m‘f:’rﬁ istdNbRBd tSWaSE Lp ‘éﬁ&tﬁﬁ’tﬁz‘e’r Qtlrréci‘QtSr%om temperature
selected fromth ele%gggg consi sti ng ,

for 3 heyrs C7he anixtyxgis aog Rl@tr%(ﬂané)awen@@do@ﬂaa Raﬁn%yqoltgv@a Iof
ammoﬁﬁmac‘hﬂn’ﬂle n%vai@l(?(ﬁ ﬁib TRE Qq@ﬁlﬁ%ﬁé@ 2 éé?%faa?éﬁ’ and éMFa{b)tled with

car bony for exa

ethyl aéetatee(ﬁﬂ nniot ;(Jy f@wrrme&mgamc phages ase waah%wﬁ%wet% (20mlL),a7.5

% soluﬂﬁﬁhfﬁdlm cﬁlrb%HQte( MNa?éraQO FE;ZaHE W%tecr‘?(‘?id) Pﬂl ‘Phg coﬁ%m@ﬁ organic
metal or an eart

phases_ar(e| gvapqua(qo)ln VEEUWQ., Aﬁglq.m(yn ofage |r§sultw@(qn||91 a analuarploum df ethyl

a.c.etat%s[g,ﬁfllt%i)u t%ﬁ&%@ﬁr}&% 'ﬂ{eelfegklﬁﬁg 8?[335!.{?‘?1&& BY cglﬁ%%rc}(mé‘trography on

silica g8| dlutiignwithaxibeixtyre of ethybadejate and ﬂmhwyel totaiiprd the main isomer

(N2-isc%ngr%]r2 5{?@'&?/{%@%#*—2—@1%%? ﬁg%ﬂ%&éﬁgw @Eg@él Xétrazole asa
colorlegs banrmk?letrhrjﬂbc isamee (Noispmehyd-(4'-p $]dlov<arh‘ry?dﬂ-b|{n?yleayijﬂ-yl)-1-
e

"H-NMRrdf m&lhghsn (49D I\ﬂfllzj GDClgt st 4K/(m PHy), t1| ﬁ[ﬂﬂﬁﬁl(m 3 H), 1.79-1.87

(.1 EOREGER, PP PR IRy B3 PO QA S8 on 2w,

2-tetrahydrofuranyl. A hydroxyl protecting group (R3)
is, for exanple, selected fromthe group consisting of
tert- C4-C7-al kyl such as tert-butyl; methyl that is
substituted by one, two or three substituents sel ected
fronmCr C7 aIkyI and Cl-Cr"al kOXy, for exanple

A I



pi peronyl; 1-nmethyl-1-phenylethyl; fluorenyl;

nmet hyl t hi onet hyl; silyl such as tri-C 1-C4-al kylsilyl,
woaoosarsepl e, trinmethylsilyl, triethylsilyl orPCI/EP2005/000978

tert-butyl-dinethylsilyl, or di-Cr

C4- al kyl - phenyl silyl, for €Xanple,

di net hyl - phenyl silyl; 2, 2-di net hyl propanoyl (i.e

pi val oyl ) and esterified carboxy such as

4. 23-4t2%if (fm bMtiy Isw(scamowé sadt(npenady lropeyr, Qﬂ(rhO@H 7-38-7.42 (m, 3 H),
| es of preferred protecting groups

7.46- 7254t(@? 2l dr8SSPA LY 1 HD- t et r ahydr of ur anyl ,
"H-NMR Mw&@mmﬁzlcgbhwﬁm (hhe # HeNSiAL alad @ﬁ BHYSEf-1.47

her ei nbefore and herei nafter have

(M, 2 b diny87 (mnf EbsT.8&f1i 96N, &*H)arzvﬂl"s%% an- tm NW31I @), 1H),
3.70- 3f7fH (n?ﬁﬂlr}?b%s £90 g?.[ Q'Hgy 22% h%\ﬁ'-4 8??:@1]# 9,545 (s, 1H),

, _Isopro ut y[ sec

7127t (fn@dﬂlll74@r76266r2éﬁpbﬁ@17rﬁg3(ﬂ”el4ﬁy)l hexyl or heptyl
speci al |y nethyl or ethyl, is
Meltm%fa;ri rreé%cgécqggﬁkyﬁ?ene is, for exanple,

- C6- al kyl ene, such as ethylene propyl ene, butyl ene,
M?_é- di net hyl et hyl ene, 2, 2-di met hyl pr opyl ene or

Preparhtidn 6 %h &yl ene,

especlarty, preferred. Hal
represents in particul g¢ chlori ne and broni ne.

1- C7- Al kOXyi s, for exanple, S et hoxy,
- RLQpyl oxy, iso ORYFOXY i sobutyl oxy,
& hutyl oxy, e ing @
Wyl oxy,
alkox& IS pre

phexy" ethoxK ana'butox C2- C8- A
e @ e, '&lz@?aﬁ?bwat)such as acet pr opi onyl ,
bukyryl, val er @Ak €89 pival oyl . Espeeiagbly preferred

is acetyl. Steps (a) and (a'): An active form of
magnesiumis, for exanple, magnesiumturnjngs of the
type normally used for such t st R o}xs magnesi um
chi ps, nmagnesi um powder or nagnesi um rods!
Furthernore, an active form of nmagnegiymis nagpesium
that is activated by a catal ytic anmpunt\ of |od|[e
brom ne, 1, 2-di bronoet hane, a hydri'de of the
aryl magnesi um hal i de reagent intended|to epar ed.
A sui tabl e anbunt of magnesiumis 1.0
equi val ents, preferably 1.0 to 1.2 eqU|vaIents
W th respect to the anobunt of a conpdy of formula
(11 a) or (Il a) used. The reaction is carried out,
A suspﬁmlorw@wpgr@smrn turnings (&B1 @) inranhydrous tedrahydnofuaami5a mL)als
coned ¥ 11 SRS b SOLUSHAUEQRNALHANAL bl f Blranycroturan
(2.35 nﬂo ﬁrmmmOQ)landas)hrred f¢rl 20 mixn) AtAﬁﬁ@obbrcatce%iohwtbnx)sneihya benzene
r I rt-hbu
(2.729 ?9 rﬁ‘%ll) pﬁpgﬁﬂé ﬁ%P@HHQf Aﬁéﬂﬁ {%aecﬁon sParEs more
1-bromo- @dlmaﬂmhm)em hemzene |(511.7di2253 |Imm0y)9$ bade] over 48 minutes, while

e o e ARAEY R Bl FnnbHERS BbYEPlBen B B Pt
resultingsmiktmrmsrferﬂmr skigrbe aEabd\lt R680 Enr2eilh@os.vENé coscentration of
a-amd b AR S B 56 AT S bt fpss o
magnesietnvieings0oabod 135K IStaepﬂﬂe( ﬂeskaa chn(tbre)of 5T@ecm@uphenw 2-

out n,t.h ence of

tetranP G bufi 2tk {bube08 AR e e B e B P o a4
tetrazolieg98.L66 centantp68.911y; Qbelmm@)aislcﬁsibwﬁu irParHydroud te a3l dfuran (37

manganese or copper. A useful transition netal salt

is, for exanple, a nickel(ll), a palladiun(ll), a

platinum(ll), a cobalt(ll), a manganese(ll), a

copper(l) or a copper(ll) salt such as the chloride,

brom de, iodide, hydroxide, oxide, acetate,

hydroxyacetate proplonate su00|nate




nmet hanesul f onat e, benzenesul fonate or

p-tol uenesul fonate thereof. A suitable transition
wori@l7eme al yst is preferably a conpl ex of a tpPangPiosn0097s

nmetal or a transition netal salt and one, two or up to

four coordinating |igands.-Zhe transition netal

catalyst may be preformed or it may be generated in

situin the reaction mxture. A suitable transition

mL) uﬁ&‘étr%b S ?tltr%b%bll'ré@%nal 1&8[1@85(&}9%9';3%% ﬂd)&ﬂ§hé]hiel3er(lr)

el enmental formor an unconp
(0.862tg; drf) mimeh andtaad.5 dhpelutiorhef m@mo@xeéﬁtﬁha{wgwerﬁ 0mL; 3.0

mmol)r%% %hdé’cf Tﬁegvrgt O[Jsl ﬁrr&frecsumﬁﬁrgﬁ%t EE’F%E gan Séﬂdu?§‘4°c and

na or d ma eous eart are
the aboveef i0rd 4-(dimdihaeymetsd)ohenvagresiumn bromide solution (229 mL; 230

mmol) i {h&&d&l / r%hgle)&%lfe%epﬁ_ﬁgn%ge?njiréﬁﬁré]yelé\ngec @g‘exter

sopr opyl am ne; pi peridi ne!
coolrn@sTNa derkibyoywn pesctioh mixture is stirred at room temperature for 17.5 hours.

After tllr\gtNmNre Maatggt% %Fﬁr%@ér%@ﬁa‘?&%ﬁj tsaéBnO&rJ eh§ %Nﬂdl ‘(:8 OmL)is
addedneﬂmﬂmydturm dazol e, 2,2'-dipyri dyI

A part g)bF i]h%u%)gt%ﬂfsn(iagé&l 15%“?1’11_6)"34?8 rd?sltrpec} Sf? urtrr.'jéqrge&itf'ceﬁ rb?‘)#%ﬂ‘é t %ﬁw%gol 307
mL in tbiad) |lsyaldde<ewhmmg@re svdnis artexcastrhlbé offn T@dhda re;huﬁlag Hrowe enixture is
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mmol)yand-vehtert (M6 xylet Taa eixtdreg letfhryrhe&flserrgdi P16 U o fdn’é(l) mmutes, ket 60°C for
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After asidinh vestert (48 mt) g 6P dipd stiresd tesuléhdngligpeasiphiigwalowed to cool to
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carbaldehy(d€ as Gatecpetibwadritsthiphosiphi t es such as

tric | phosphite and tricycl ohexyl phosphite,
Memn%”ﬁgér@%ﬁgﬁhéﬁ¢$phosphino)ethane (i.e. dppe),
1, 3- bi s(di phenyl phosphi no) propane (i.e. dppp),

xam@ 8- bi s(di phenyl phosphl no) but ane (i.e.dppb),
Preparathn o{fé % meqhe X h 2 f ) RN H-&H-tetrazole
1 1 bIS(dI tert- but L»pbosphlno)ferrocene

1,2-bis(diphenylphos«hrno) benzgene,

2, 2" - bi s(di phenylphosphing) - 1771 jbi phenyl (i .

InPHEP) 2,2 -b| ph8nyl phossphilngy—=n, 1' - bi aa’\ht yl
0" (Wel\ Bl bhs£2- di phenyl ph@sphy r}qhenyl)eher

DPEpﬁE)S“ﬂg 9, 9- di met hyl - 0"\
[diphenyrphosphimoyXant hene (| . . PHCS) .
Al aboVe specific
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I on notdél(dedl cd.).ar e deri ved
tion mAngL deat)Pref erred trans
are~ni ckel (1i) chloride, nickel (Il)Xbfom de and
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tetrahydrokuraBi($20nR N aRy b BB&SRIN o 671, 2eBEmbéthane @1F6 mLA.2 mmol)

particularly preferred ligand is

1, 2- bi s(di phenyl phosphi no) et hane (i.e. dppe).

Preferred catal ysts are

di chl orobi s(tri phenyl phophi ne) ni ckel (11), dichl orof]

, 2- bi s(di phenyl phosphi no) et hane] ni ckel (I1),

drchloro[l 3- brs(drphenylphosphrno)propane]

o, -




Preferred |igands are triphenyl phosphi ne,
1, 3- bi s(di phenyl phosphi no) propane (i.e. dppp),

wa 2005/00546¢ di phenyl phosphi no) ferrocene (i.e. dppE)/EP205/000978
particularly preferred ligand is 1,1'-
bi s(di phenyl phosphi no) ferre22ne (i.e. dppf). Preferred
pal | adi um cat al ysts are
dlchlorobls(trlphenylphophine)palladiun(ll)

are adﬁb@hhﬂé rfg'ﬁlon starts e remader of tﬁte solutio rr{‘ ?f 1- brog"to -4~

brs(dip hi no) pr opane| p
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tetrahyCoofpeare(@0trol )c diopghe stisedweshltiag yeucwv-n.nge agletios is ddded as eoom
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solutionr(17 .Benpok seactwodiourset Hie realitingddinge welutien fsi fghleer stirred at room
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organit BfinSSeorp e SR i & IO LU rogPnesrbandle (7 1 vater (25
mL) argligliceasitii wateme2510k) bi@‘omdepbi‘wwaderatéd infiauas.0TleetedURing orange
i B LS R el e BT uaRHbARt mocure of ety
acetatband aeesd (immatpeesyhc@ af astmlumwasmﬂ tfléthﬂtamme?lt@éﬁdirﬂ it main
somer N0 En GHA G BN ARG Y G 2 D Sy o -2 ptrazole
as applegbrow eill netal salt additive is zinc(ll) chloride.

; h t al ditj i bl

NS RO s Ao e E, e b 2thel 3 £ 4 Rvoi Becel T I, 1.85-
2.03 (rhe2 Hyzol ﬁzsﬂae(m, M), BBOI.74(m, 08 Hf, B.48{sa 1 G—l)l 5.97-5.99 (m, 1 H), 7.17- .

oo SIS AR, G 208 eﬁéﬁ&?ﬁ%ﬁﬁ% Bpl'deabi o at

roomtenperature by an aryl magnesi um hal i de reagent of

xamgje)aﬂula (Il b) or (III b) in the absence of a
. ular, Xis, for

-rred substltuent

Xis chI orine. V\hen X is chl orlne, the preferred
ransiti on met of the catalyst is nickel. Wen Xis
ne, theopre erred tranS|t|o/N—rNetaI of @he
0" cdtal) d

vst _is pal | adi umucl, ndependfmt/nf t he oi ce of

caty e oéact i oH,Q/Etarar r i edyout exanple, in
a suitak i nert sol vent—or—a m xjlure 50l vent s.
I ents conventional ly dg react with the

‘ q formulae (Il b),
(I'"Y b) and (Il ¢c). An appropriat® solvent for the
reaction is an ethereal solvent, such as ethyl ether,
tert-butyl nethyl ether, tetrahydrofuran, butyl ether,
1, 2-di mret hoxyet hane or 1, 2-di et hoxyet hane; a di pol ar
aprotic solvent, such as 1-nethyl-2-pyrrolidinone
(i.e. NW) and 1, 3-dinmethyl-3,4,5,6- tetrahydro-2(1
H) - pyri m di none (i.e. DWMPU); an aromatic sol vent such
as toluene or xylene or a ntxture of tmo or nore

Y Y, 1



a protected
-(1Htetrazol -5-yl)-bi phenyl - 4- car bal dehyde of
woaomseet | ) as exenplified by the foll ow ng reatEPes/000978
schene transition netal catal yti canbuntof a netal salt
addi tive conprising couplitn2gef a N protected
phenyltetrazole (X = d or Br; Y = a tetrazole ,
protecting group) with an aryl magnesi um halide (Hal =

To 5- (gdleéﬁ%xynllei(th)ﬁjo’lrf)r@%w? ﬁ% 2Qte1r%h E&raﬁfz-ﬁfﬁl’q-t&t?é’zole (0,408

pres ransition rreta

1.00 myaolxirpsaddediSidh ettanobsh mkéand ar2bbagilesxne golgtions apipskreaktbric acid
(0.5 mil fr‘b%mﬁ@.ﬂear%gum leﬁﬁérﬂﬂérﬂga&%é"4%f'c ﬁr@ﬁ’&?é %f-Hr the addition of
copper tal or n

orrespo I'ng sal er eo
water @poubaail) %eamb@rahg/alloaveaﬁg gnol defvngo mmraltergaq;rature and then stirred

at0 to@ﬁ fl)rl :{(Fsm fles dr-@a %Wﬁfspg%snofgq@@e@ Arpd thé n‘?lﬁsl %ré washed

with a gedall aoouht df)watendiiedin vacup at #4070 ) gfford Qad‘i i-Hw(rlaxol Sayl)-biphenyl-

'4'Carbé@|%\6€%%h%@’r%a% J";‘ngl %}VMP-J? presence of an inert

I'nert solvents. Simlarly, the
Melting peist 18751408 Con provi des a process for the
manuf acture of a protected al cohol of formula (I € as

Examlgé( enplified by the reaction schene bellow conprising
pling of a N-protected phenyltetrazole (X =d or
Prepa@tlon i 5=(4-dime gth 3 rphydiotyram2-yl)-2H-tetrazole in

ine ordl Y bBODRRIERALd dp e aﬁsgfkcecﬁ Lihé o8 = @ hydroxyl

protectTng group) T e presence of a tr ansition
netal catal yst, whic s conmpl exed, unconpl exed or

supported nickel, pajladiu ati num cobalt,
nese or coppsL-Neiel o cRHNespondi gy sal t
o of , and oqg aIIy a cafal ‘Narmunt of a netal

sa addi t g, g SUL as a copper (1) :
ipic(llg), silver(l), cad un(ll)_ ‘ 1),

nurr(III)N 9aII|u i nd
Ai un( 1 V) Nigktdpre} feati un(l\/) s in the presence of
an inert solvent or a mxture of ert solvents.
A sus e%glt)ﬁfogﬁ%ghlééluﬂnstum sﬁﬁé@r@lﬁ?n@drof &gﬁ'ﬁ{gfdﬁcﬁ}u& (é@%LR‘?s
cooleddrdr{ (L dreated wttln ahiyd rsopleoapgldnsoﬁlutglfahAmuadnvhydﬂde frotetrahydrofuran

(1.8 m??r(‘ggrsﬁlﬁrﬁ?%%d stWJ?Jlfo%(?b ?r)\/uq h| 9 M@ 1- tﬁgﬁlf) d? He?ﬁjoxgipe htyf-Ps:nzene

or ni
(1.02 g; depinencl) i6 add@wnqﬂrengoaousmmmr@x Axffer éhennealmir( $thits,gadre 1-bromo-

4-imelfibSeli-BORL078.89 0¥ BB PE HEOBT QRIS PRA WSuiting
mlxture: tsrfpttbefalrned mpabeutﬂg € var 205 gaurephibs pbm‘emrahorg aﬁ@l-sédumethoxy—

e B USSR OB Gl 1 A0S RSB i

is abowt0cd6 Bis laliandther fidsk, 2 mixture of 5-(2- chlorophenyl)-2 -(tetrahydropyran-2-yl)-

2H-tetide i Sl B ROGRENI RN BAL I aly- ey 9 h ggntent

4.22 gyed.abnrsal) ks disidived reantydrdusrteextaanferand2.8i mlc)(dldd)er salrert

atmos g B Dol AR e B B et RO TBiare g T (Blafmoy i mmol

is addef. i ThecWigorbusle stircapeuriog sadpehsiomid @od]éc) torapub€5°C and the above

0.96 N‘O‘L ?@% g%é@é‘i@e%p'%@%tsg{@ﬁl rtl"lwgdst% jop Z]é)ng é?% mmol% is
added I’oG@CdrieCm)lﬁi olhgé keénlng tve templieikure dbRWZE°C Wwdferxan ¢voling. The

dark brﬁgﬂ rﬁa‘Ftlﬁ’leE'gﬁ‘b‘? @)ég?tg@}dragmlegyp%g{g% g;%d%/ours ifter that, about
94 % dp@ld editiHgeAter® afe EsHVEHEX. MthanpRH!B@LLBA Mnol)sislabidyd tthe

at | east one organophosphorus conpound cont ai ni ng

trival ent phosphorus. Palladiun(ll) conplexes

conprising two organophosphorus |igands are preferred.

Pal | adi unm(11) conplexes with




or ganophosphorus |igands which contain two trival ent
phosphorus atonms, such as dichloro[1l
wo 200slrs46eli phenyl phosphi no) f err ocene] pal | adi unmpC)EP2005/000978
(i.e. PdCl 2(dppf)) or its dichloronmethane adduct, are
particularly preferred. A pkéferred netal salt
additive is, for exanple, a zinc(ll) salt such as
ZnCl 2 and ZnBr2. In a variation of the present
] n f
mixurb JBS 39 s BRI et ST 2 cOLGT S RS IR 0¥y i
water {1 mli) aw(watmhélloenh) YTheelpyers ene separateds a'heloegmmaezert is mepshed

w158 0 £ LIRS o BRI ) et

(12 mlf)camm t@R:e@]xtDmndatkyﬁ@n’&L) fmfonerit |$|emgpqrat}9dme§l@¢um grre resultlng brown
o RPALE o bl B4 BFHS ALt SRR PEvromy
acetatamnd ppranz (irathe sedanentof OIS vmwae:-% n@tnathylagume)ltn @ffardythe main

isomef AR RN o1 s PR PRRIN s gL el elr £ v-21-
‘tetrazaleapayate ydllolvaitinul a (1| c) wherein X is chlorine, in

HMEL SRR (Al ApPhigBnr dctn T PR S TGS pu it 4 00204

(m, 1 K}, 2.12¥2R0 &np1 hiy 3.84(3, éﬁHpG 65-3.761€mp2 el3,65188 ()via}, 5(95 5 88 (m,

1, TABEHITRT ) T PeoPeltrd 0ol FTP30Y 81D beRdtvag T

group, and R3 represents a hydroxyl protecting group;
Exam;gelaprl si ng (a ) reactl ng a corrpound of forrrul a (rrr a)

2H- tetfetzibbe mﬂaa:dabs@gc@ofesaﬂatvshg ar yI magnesi um haI i de
conpound of formula (11l b) in the presence of a
transition mnetal cata1/yst wi th_a conpound of fornmul a
_£) wherein Xis iIn the absence of a

\ salt addi " 207d, STy , isd@ating a
Ning conpg of formula ( ur pher
di ment BrefMgt he” present inventidn i § e réaction
) : -vely, | £he specific
i on of a jeeswund of fornul or (11l b),

spectively, with a conpound of c),
wherein X is chlorine. In the instant reaction,

A mixtarer ¢fr3-&-ehiprgphenyl) e trahydroplren-2-ai)-2Hyte irazdie yn@ﬁf(é@lov@ahenyl)—
nt o l salt ditiv ne sary, tor
et ROy AN S e P B 4 422 B FED TR Sk Bplth'as used
in Exahipld Nds dasﬁvéminwﬂhghnggetétraﬂyerofuranm$2 .8 Inﬂr) Lmieléladan pettatmosphere.
addi tive ar

.and the.metal sal m,tt o N0
The vighguby Suii RsnBin S slon i eRien B BbhTs s faq agos
4- (dlmaho;(yrﬂém?lgﬁhewﬂh’}agnbslufrmmmﬁef srotllmoﬁl (8 et n'lng rﬁmbe @k batch as
or S C r sol
used iIQExPFHA T ddesidvsr OB Ml CRENa e BFin Sut by 257C by
extern&) cdofing: aTlid mmué%amoﬁudtuwulsta@tat@a\aﬁ R3Gne [@?pera’@ﬂr@fdr @2 hours.
t ho SucC crysta WANY t he ultin

Ater (g DB a5 oo PiESbPieCHTR) By Pt YRRt diute
aqueols ¥y dtbéhlorid adi’&STIﬁ@dnélySI@ emsesmérmyafrtc@hvewal@amg matenal
d especi allrﬁ?g tlon (5% roma%grah f th e]

(detected s §-ichiprephe tec{;%zol@é) St ¢ rea (C[:):oup ing
produ&%etbabé ab Qr g@ﬁ@traﬁafs ga; aﬁ;ﬁéﬁymg:awmm@d@)‘ rélnélﬁﬁwhém Rgthanol

C) of st %{ (bﬁ |)v

(1.2 m#e'%];gmql)\»% pgdedyjodhe @Fﬁstv&ed a§ iﬁu%ﬂ'v éTrP@B %>f°’f'ﬂ myisbsgived which

step under conditions of hydrolysis, preferably in the
presence of a Bronsted acid.



Step (c) is carried out, for exanple, by dissolving a
conpound of formula (1) or (I ©C in water or a m xture
wohoosarer2and an appropriate organi ¢ sol vent aRdT/EP2005/000978

subsequently treating with an acid, preferably, at an

el evated tenperature. Appr-d¥riate organic solvents are

et hers, such as tetrahydrofuran, 1,4-dioxan, butyl _

ether, nitriles, such as acetonitrile, alcohols, such
lndlcat%s':‘ tHE‘?Hfb@PBI’ the AY( Bm%g%e%%ﬂg lmaén@:ﬁ&ﬁ%?é?ﬁdek still present

, Isopro tate uen ene, acetl

afteraa@ﬁatjregctlcfrdtrnqa ef Z&helrsPref erred sol vents are net hanol

and et hanol. Suitable acids are Bronsted acids, such

Exam%gsul furic acid, hydrochloric acid, phosphoric acid,
anestul fonl c aC| d, et hj\nesul fonic acid,

e ne- mﬁamZ-vhvommethvanMenvl 2-yl1-

2H-tetrfa%l c acid as vveII as pol yner supported Bronsted
_—a‘m—g (e.g. acidic ion exchange resins). Preferred

acids are sulfuric acid chloric acid. The
armunt of acid used |S£Z§er bl y betvveen 0. 05 and
ediiiVal ents wi of fornul a/@
O, nore ferably bet ween O .
eq i val engg.mgle“T eaction is carried]out
8 of the

pnt . prefgi aBby (&6t ween 25 and The isol ation
2 resul ti rzgmcggmound of formula B) is
carried out accordlng to conventional isolation
A suspneslhmd’smagBMrawrbmgs (9.8 @) In anhydroas ¢etrghydrodurah (13.5 mL) is

cooled. t(? 1%?;% Oeda\%nth %2é k/ve ht‘f/o rﬂtloﬂ mépks%ﬁg a@g@gﬁnﬂhc{ﬁr&yh toluene

(0.24 nelxtO- 36 niment), andrstibed (fdmmmmtm g‘kteﬂplﬁgl M4-bfcena—baﬁyim)-tetrahydro-

pyram G5By % G150 REFTBaBRe phIg B S R ne

reactiodistdrts] hioregZM-brcahd—bemzy&?ow)}tQIrabf/drbl”pryrarr @418 % conterg™.91 g;

ddli. I , . f
17 L s 20005, TRE L il RS
for 2.5 hblrsa)Thartbedrétidal a)nc@n&akdrom (tetréHWrcﬁpﬁraﬂ?@l@@mdﬂ%n)phenyl-

magneByF Bl B e Sl DSLERATE RS Fora PLTEPR Sy ipge = sbout
0.95 Mo andstedr sk Mbevel afsaf2-ctordplesty Byl 2yaetehhgaripgtanzayl)-o-

ey T SUSERRECE iR TS robe T i 4225
15.0 mfrei)isiigsdlVed ia)anWydrousitdtrahgdmoturbn (218 Re) u&ﬂdr atlinanGt@sphere

. bei thyl, is descr J ani c
o T Mo eSS S bR Bl T gane 0 o
zinc chitdridb sRUtiemnih t&?afﬁ@rdfgraﬁt bwi5 . E@rrmﬁcﬂp@ré%@déﬁl Fhé aigelously
stired tahulig SBEPERSBG i enied kst 181C,a0q e Syl os @y pyran-2-
yloxyméﬂ@l)[ﬁﬂeﬁ?@l,mefghés@%ﬂﬁﬁhﬁie utRAIe ﬂ‘tL QB amalf ischdeRb Av¥ZEKE hour

tion of a 4-hal obenzyl al cohol with a suitable

while k%?mw e RGPSEUAE belpvhed & By oxienal cpolng Hhe BiqrHgACtion mixture
is shrreﬁi@!'ﬁ@drﬁ terﬁﬁ@l_lgiphﬁﬁ)aﬁ A mﬂjr@f Aﬁ@ﬁfﬁ@tu Eﬂo&fgﬁ% IoftHeAsthitihy material
are convgtied AGLATYRY FOaHPECﬁ“aWﬁ@ &&E@n%éh?-m*r PetmAk ifrasided to the
mlxture]fgﬁéime@l%a lsgéﬁéyl ac&%‘t’@(@' mBY, arsbluién Bﬁétﬁﬁioﬂtu?n Qlfllorflég 4 @) in

With ferent protecting groups Y are known in

water d%@%ﬁﬂd wakRE (bQ Bbdr AP¢ Yersyare srearategapl f@sorggma tayer ispyeaghed
with watd} (6 m§8A8 fhred | h%eg%ﬂhoé"éd'l&h%@%ﬁﬁw th'réb%n’bértb%nét}éeh 0g)in

i nventi on described above; however, tHey are no

water (j & bha & paUsqUEilaYer issodsectastwithisepippyhaseiate BoanL). The
combm@iri ggarngc% Ila%cﬁs %Rﬁ\%éﬂe?j TWRRMitPRate PR hi PRt areR8PbiEtel in vacuo.
5-(4' -, 31di oxan- 2-yl - bi phenyl - 2-yl)-2-(1-net hyl - 1- phen
yl - etth)ZFLtetrazoIe To magnesi um turni ngs (0.882 g)
are added under anhydrous conditions 12 m _ of a
sol uti on of 2-(4-bronop-phenyl)-[1 ,3]dioxane (8.02 g;
33 nnDI) |n anhydrous tetrahydrofuran (33 nL) The

a I ™ NN N o s o




the reaction starts, the mxture is heated to refl ux
and the renmai nder of the solution of 2-(4-
wonespteenyl )-[ 1 , 3] di oxane i s added over 40 RCTAEP2®S5/000978

The resulting mxture is further stirred at 600C for

one hour and finally allowe#to cool down to room

tenperature. Theconcentration of 4-([1

, 3] di oxan-2-yl) phenyl magnesi um broni de in the sol uti on
The reggfgi}ég g}éﬁlfﬁcﬁl???lﬁglﬁ i g%ﬁﬁoﬁﬁ gﬂ?ﬁh;{ﬁn GiicPgdVeluting with a
1:4 mnmucmbmtbyllacstam arecuh@mﬁ;ﬂnﬁh@@pﬂﬂen@g pf @ﬁa{ﬁb!mﬁ Brad|tiethylamine) to

e e

yloxynsashyl}-biphemyf-22illrizH-tstlagoleds d eplertsss alily dr of uran (0.40 ni;

Viass Shgcufl ? Wz%?? PR MY o tet razo

e (1.20 g; 4.0 mol) in tert-butyl nmethyl ether (1.2
Exampie)YIOar e added. To the vigorously stirred resulting
PrepaBHBREF 120 SraAfed pRlMA Al Tk of the above

I, 3] dr oxan-2-yi ) phenytmagnesi um br om de

sol ution (4 8 mol ) over one hour. The resulting dark
bnme solution is~sallowed to war matfy and further
ned at roomfengerature for 20 hhurs. The nixture

o -OCHSguenched & T ofona 3.8 %
annonlun1choqgkﬂe in di | uted
Wl acetate (2
ated and extracted with ethy getate (25 nl).
2 conbi ned organi c phases are wasfied with a 0.5 M
sol ution of sodium hydroxide in water (10 nL) and with

To 2-(tgtrabydppiyrant 2-yhrodf - S ERNY AT an-2adoXy R )é?lp'(eml Ayh-2H-
tetraoné‘?s §6? gbs. Bg%rﬁélg% £<1d%'a<’%ﬁt&% e%’feﬁvo?M@ﬁﬁ[)g:f i | rM M&Séb%ﬁ sBiution

tion o e resu tlng pa e green s

of sulfwﬁa@m@ (b8 mis RA Mt lthe regulfing 'l’ﬂé‘{ﬂé"é ismhepted péh° &t few3.5 hours.
Waterg ?suél&\hlg%deéé &nd h%qjﬂlxﬁ}? 5sd?|Fo§/eH‘t'6 bédl %@wmfo ?&lrﬁ' Hiperature.

ogra on SI | Ca utin
The phkpith@rr@a@ifontr@lktur%@tesﬂjusm W:PH attménbmddmgcﬂ m@guews sodium

hydro>§d{éC &fl&’t 011 (g]G JnL)x a’l;]hezmpﬁtur% I|s %once?tr%ted usvd%r rfguced %re?suie dhluted
with Isewpﬁltawta)te (@mt)eanch\zaﬁr@dabre@dmmﬂ thhswateyé't als. Tuekpr‘gmc

oxtrach 1 g Begusy o o biad glandiegsou

methyl(etherA 8L, inBowd) ig slowly added6 THB-nGxia8: isrstirred Hydrnight -dituted with a

- 7 iy ( .
small éfﬂ@g%_?'f_%yprzoﬁgl%lcezité%r}& ‘g}gh?r E%Tf—id nﬁo?%S'_Boﬁ’s] %‘? %u%%n((ienc]i white
solid islfilteyed, Meshedyith arsgeall ap0Rint 068Gpropyizacptate and Brieshamdey ireduced
pressugé 4affodd g f% l;l( t%tg %woifﬁinTb hen l—4 ¥I] n}e)thaé]ot t'lértler fallhrat&i% 9%r)1/<:regtrated
under red21<:ed p@idstret araxttalrtebu'ryj rmstgyiwlan@ mh) mnd gspiaRe 92 5g)L )isse slowly

acsod? HEFAES SARYSL 065, BEREAURI AP bbb aRh Pty or. e

susperidd, whibé polidris athéTydIMedmnham;malbémoamt(cSGBap‘rqp)yl acdtate and dried
under (i8S Beckurt b BRAwT s 0B cothell R A fspr il R LS A -

methasdlarts, the remai nder of the solution of 1-brono-4-
dieth LYbenzene i s added over one hour. The
Memnéggﬁptﬁﬁ%fﬁ§2¥ e is further stirred at 400C for two
hours and at roomtenperature for 30 mnutes and is
xanmem | |y diluted by adding anhydrous tetrahydrofuran
/de

y) ;
Abrom de in the

solutlon above the excess of magnesiumturnings is
0.46 M according to titration. In another flask,

di chl oro[ 1, 3- bls(dlphenylphosphlno)propane]nlckel(ll)
(0.027 g; 0.05 mmol) is suspended in tert-butyl methyl
ether (3.8 m ) and cooled to about OC before a 0.5 M
solutlon of Z|nc chlorlde |n tetrahydrofuran (0.50

"~ o~ o o o o o




above 0.46 M 4- (di et hoxynet hyl ) phenyl magnesi um br om de
solution (6.0 nmol) over one hour. The resulting
wohersksyssbk | ow solution is stirred at about OO0CPEDEP2005/000978
hours, allowed to warm up and further stirred at room
tenperature for 19 hours. JB&-m xture is cooled to
about 00C and quenched with a 7.5 % sol uti on of
ammoni um chloride in water (10 nL). The aqueous phase
N=NS Separated and extractgdw th ethyl acetate (25 ni).
Lhe conbi ned organi c phggeslare waghed with water (10
) A a7 o6 sol ution of sg fFearbonate in water (10
g a 10 %sdlidat i on of| sod chloride in water

0 i) . The -corbi-ed-0r gé ses are evaporated in
. A solution of the jul ting brown-yellow oil in
a small anmount of ethyl a

ctate is filtered and

A mi O e S Apy PR 4 imaaiel Eba o 48 hireh Gelpgrine

(2.80 mLXE(DJ l‘r&ncﬂ)‘ ared diyHetrgisedfatide Gmnth Bxapoked(to r 2t G earjaresantion of sulfur

tnOXId‘aggﬂgpe (:N?p{rg 6@?)9 gro(rﬁt;n% gﬂjmre?gylstu?fo%tjcfe % g mIB is gg&ed over 10
minutel. eTHeoRep oEhd yleabsgitmyis stirad at-rderfittempalte doralimast 48 ydurs

durin (‘M'Eigk mrﬁ%?%tsy ar%u%?{b%%il’n?\gsz__@ Hn}ol)ﬁ;agggq_‘? ﬁ'hiNz p&%ar%_rlr%%muted
with efhi) actatl (10mBH-codled3o Ortd 52C Hhd swhitréatdd witha 2LMHqueous

hydro%k?r%:asc# %&tmm (‘?5 '#2,16).’ 5@_@%&3@@&1{% is géq%Z'etse'gi _%%g Se%rgée%?ﬂth ethyl
acetatd (H) LY. IAe CodBinedlordanid lay&s arplitutéd with efhgr addtats (06 mL),
washegi:\\S}fh_é%ﬁgb?@gﬂ‘a{déqa%ng amg olu%on (125 &L?ttvrv%g\\/fv(%o P X/{aqueous

hydrocﬁgdrifb' aolﬁéﬁjt?mf(ﬂe%l.lxﬂaxblmﬂh@ﬂb% %qué’ods s(dnﬁtohaiwddtalgrrmm_ ctide (10

- /= etrazol e SUsS on. o es|i um t ur ni S

mL). T4 SighRF Soghin CasaEa RO AR I refiearaoure fod valiime of
about ﬂQ@ BQﬁ'L t th E&Gﬂlﬁ@ @u@péf%udﬂﬁ@ Qﬁrreﬂf atFodmdempermgt fé s Minttes and

at0 ’tob‘Sr Qrfer ?meeplg).]?)befo_[e g]lﬂfllggggqieﬂ(@ gfglglg;@re wggheﬂmw) cold ethyl acetate (2
mL) asd8yel usseErindahydueddipradsur8® give '-(1H-redesl-5241)-bAsnyl-4-

under vi %orous stirri After the reaction starts the
carbaldehydeasarnitss civpialliag |sgkc;’:1 o\ sggond crop can be obtained by concentrating

the m&héﬂrqbbpm when¥ lof abdut3l L axdAkering tAEderl PYREd .90
The resulting m xture is further stirred at

Me't'”@tb%lﬂe 1@@:T§932Chours and at 25C for 75 minutes. The
concentration of 4-([1, 3]dioxan-2-yl)phenyl magnesi um
brom de in the solution above the excess of magnesi um
turnings is about 0.90 M In another flask, dichloro[1l
, 3- bi s(di phenyl phosphi no) propane] ni ckel (1) (0.054 g;
0.10 mmol ) is suspended in 1,2- dinethoxyethane (7.7
m ) and cool ed to about 00C before a 0.5 M solution
of zinc chloride in tetrahydrofuran (1.0 m _; 0.50
mol ) and a solution of a m xture of
5-(2-chl orophenyl) - 2-
(tetrahydropyran-2-yl)-2Htetrazol e and
5- (2-chl or ophenyl ) -1-(tetrahydropyran-2-yl)-1
Htetrazole (2.65 g; 10.0 mol) in 1, 2-di net hoxyet hane
(2.7 M _) are added. To the vigorously stirred
resul ting suspension is added at about 00C 13.4 m . of
t he above 0.90 M 4-([ 1, 3] di oxan-2-yl) phenyl mnagnesi um
brom de solution (12.0 mml) over one hour. The
resulting brown-yellow solution is allowed to warm up
and further stirred at roomtenperature for 3 hours.
The m xture is cooled to about OC and quenched with a
7.5 % solution of amonium chloride in water (20 m _).
The aqueous phase is separated and extracted with
ethyl acetate (50 ml ). The conbi ned organi c phases
are washed with water (20 m ), a 7.5 % sol ution of
sodi um carbonate in water (20 nl ) and water (20 niL).
The conblned organlc phases are evaporated |n vacuo. A

Y a1 Y



colorless oil and the mnor isomer (NL-isoner)
5-(4'-[1, 3]di oxan-2-yl - bi phenyl -2-yl)-1-
woObRedsroabwgelr o- pyran-2-yl)-1 Htetrazol e as col oPCEEP2005/000978

crystals. 1H NVR of N2-isonmer (400 MHz, CDCI 3):

1.42-1.47 (m 1 H1 1.57-1=%-(m 3 H), 1.79-1.87 (m

1 H, 1.96-2.03 (m 1 H), 2.10-2.27 (m 2 H),

3.60-3.69 (m 2 H), 3.95-4.01 (m 2 H,4.23-4.27 (m 2

(s, 1 H, 598-6.00(m 1 H, 7.18-7.21 (m 2

What@cm&ﬁ%# 42 (m 3 H), 7.46-7.54 (m 2 H), 7.89-7.91

1. (mésééceg%gor]tﬁé MRy }_ﬁc’uﬁ@ of ﬁ@'@%hp@ﬂ@@o%mu@ﬁza 47 (m

2H),151161(rp,;_h|) 1871‘96(m2H)

2.14-2.26 (m 1H)N5 (m 1 H), 3.70-3.75 (m

1 H), 3.93-4.00 (m" "4, ~4o2% (m 2 H),
4.84-4.87 (m 1 H), 1H, 7.12-7.15 (m 2 H),
7.40-7.42 (m 2 H), X8 (m 4 H. Mlting range
of NI1-isoner: 125-1p Exan'pl e 4: Preparation of

-(1Htetrazol -5-y I phenyl - 4-car H?I dehyde H2SO4,
H20 / Et OH A suspensi on of magnesi umt’urni ngs (6.31 Q)
whereimY sapngsintus tdtetzoletpyoteoting groug, =driRy gnd B,, a'mi@benkjetrruy of one

anoth(%ry%Precfeﬁ%eg&vglf%yc%r%f%r@% é&%ﬁt@r&eﬁoggfhtj?%wﬁtd ! ?10 q]1 el’rj1m

compr:ﬂmgneadlrfgcan a9 magnesiim bdlidle compound of formula (I b)

1- br onmo- 4- di et hoxynet hyl - benzgpe (2.72 g; 11.7 mol)

i s added under vigorous stiroi’ng. After the reaction

starts, nore 1-brono-4-di net joxyget hyl - benzene (51.79

g; 223 nmmol) i s added o 45> nut es, while the

mxture is diluted with ) portions of anhydrous

t et rahydrofuran (&B@i—-+mg ®©Zch). The( §§ult| ng m xture

is further stirred at about 25C for 5 hours. The
whereindril énehicririeo hropfing of igdinet AR Eeshpes pirehignsitarvsialieatalyst and
acata?tﬁ@ﬂl}/%ﬁebtﬁlse’ Jgg%l.ﬁw?b’fljé Br%'\/?las?ﬁ’\ég%lg\t/ V\ﬁt)ﬁf gds?ll&; gy )?(?rmumuc)

of 5- (2 chl or ophenyl ) ¥2:N=N

(tetrahydropyran-2-yl)- retrazol e and

5-(2-chl orophenyl ) -1- (tet ahydropyran-2-yl)-1

Ht et razol e (98.2 % cont epk, .91 g; 200 mol ) is

di ssol ved i n anhydrous =hydrofuran (37mL) under an

i nert atnosphere and di &Rl oro[1

, 2- bi s(di phenyl phosphi no)et hané] el.ckel (11) (0.862 g;

whor 8 BB B0 Al BBl 500 LAY

replacedlge aresiny/tesiperatend hysudnyl magresiipe haliderreagerd ob faehutad(ll b) in the
absengé_3 {E#Cjeli cé]t?]ﬁ%tggﬁ% tlﬂ%c)agﬁélrﬁ,y%olgnrweas {e&HI]nt com 8“%%?%?.”8‘#3 .

(229 ni; 230 mmol ) is added over one hour whi | e
2. k@epjcags aMrdia@m@lairmﬂ,etheiownm riggnesiver nalidegeadant gf formula

re stirred at room
(ITb) '?@%‘Ber acd ‘%‘WP al%@%ﬁigg&%@e@sﬂ)hat, nore than 99 %

of the st artl ng material is.e®hverted, and net hanol
(8.0 n.) is added to the m Xture. A part of the
sol vents (about 156 nlL)-wg isRq|ed off under
reduced pressure. Eth (307 nL in total) is added
while nore solventa gt stilled off. To the
resul ting brown m Rfure is added dta)scoC over

upe r
wheroff 1 RS %%""‘?%E%fﬁ%ﬁ*"’nq%oﬁ“;'ﬂ%a‘%#éﬁh@*”&fa&%‘f‘om of
magnesiug | lmraiﬂ appropriateneelventi rred at 500C for 50 minutes, at
600C for 1.5 hours and at 35C overnight. The m xt ur e
is stirred at 60C with activated carbon (5.3 g) and
filter aid (2.7 g) for 40 mnutes in total and is then
filtered at about 55C. The orange filtrate is
concentrated by distilling off about 202 ni of
sol vents under reduced pressure. After addi ng water
(48 m_) at 500C the stl rred resultl ng suspen3| on |s

o N




are dried under reduced pressure at about 600C to

afford 2'-(1Htetrazol -5-yl)-bi phenyl -4- carbal dehyde
waoparseyel | ow, crystalline solid. Melting raRgE&EP2005/000978

188. 6-189. 9C. Exanple 5: Preparation of

5-(4' - di et hoxynet hyl - bi phed9l-2-v

-2-(tetrahvdro-pyran-2-yl)-2Htetrazole To a

suspensi on of magnesiumturnings (5.11 g) in anhydrous

3. %\gSrsg&\sda’ceém o(cﬂa?mm'—or 2, svridsi8cdssdufthdt cofmRicBab€protecting a

. The suspension is cooled to 12C
compownhofgormulaf!) ip gf@?rgtq eRreund of formula (1 A)
1- brono- 4- (di et hoxyget hyl ) benzene (53.6 g; 200 mmol)
i n anhydrous tetrahyldrofuran (120 nL) and a second
portion of 1,2-dibronmngethane (0.106 niL; 1.2 nmol)are
added. After the react arts the rerrai nder of the
sol ution of 1-brono-4- ymnet hyl ) benzene is
added over 90 mi nutes. Nhe lting mxture is
further stirred at 20N 5C for 2.5 hours. The
m xture is diluted wtN@hhydrous tetrahydrofuran to a
total volume of 250 m _.HThe congeptration of
4- (di et hoxynet hyl ) phenyl magnesi um brom de in the
sol ution above the excess of magnesium turnj ngYs, IS
4, Aowraces. agonding e apysne«af clrins [k tQ B ewhgrgisgvarigble Y is selected from
€ | adi u
e ol RSPl odb st ReBp m cpphpraspaneiar) o
tetrahy@roBurehi nc chl ori de sol ution in tetrahydrofuran (0. 6
m ; 0.30 nmmol) and a solution of a m xture of

5. §\ 61%0@3053&8%%@/ o) arg drie®r CRIMSH @PY ! BReréya trarditidnahé@EQdtalyst is

a commsem‘ aoﬁf@?ﬂttpﬁén%ab orja fransitioayelpbift-and. aney e aHR ©tfPe ol
coordlrfahﬁé h?l \dese Fe‘!:te% |th {;x‘auf) %Bﬁ%%rd?ﬁﬁﬁfféﬂylbﬁgsﬂﬁne) tri (ga—ﬁa'no-

resu ow orange solution'is ad

tOlyl)Pf@Sphloo,ﬁﬂ@@fﬁJ@‘)é)beJ@PEE Frimethylplhosphinea gty oz Bhing
tnbutylélfléfgéﬂehf?ﬁ/ m:né(th%lle{h?ﬁéfﬁdggﬁiﬂgSﬂélﬁy[}loﬁe?)@lﬂ%sﬁﬁhét I on

resul ting oran

tricyclobexylphosphine, tfimettiiphosphiie; Bigthviphospiies @ﬁﬁ;@%thyje%ylmiwsm'ate
tncycloggﬁ’tg@Poﬁfrﬁ)tgr l&}b@oqexg@h% e St Qrbﬁé(&gﬂéﬁﬂ;ﬁ{ogﬁﬂnn&%ﬂ{aﬂeb?&

rona mXxture 1S
bIS(dlpb@mlré@spmno)bmmneommdlahwlmmsmn utepdi Lirbis(diphenyl-

phosptﬂ)(og e?%%@r?%ﬁb‘f’n&%(@ [Q%r%)ag J)Hogﬁ )?é'rr({c%ﬁe,rﬁh lﬁ&lgl—t%?cmdtyl-

agueous

phosplmy)terateik, armbsmlwm@bowmno)b@wnea%atlm(dlpmoylnh\_gsphmO) 1,1

ionenf!2 LSRR BOAAII LSRR YR REH Ay bt e
and 9,&dithethyl-deb- m\s(drphmylpho:(mq)x_@ﬂwﬁor e they ar e
evaporated in vacuo. The resulting orange oil is

6. &f rjocésesda&%ﬁho‘ﬁgd %@alm Q/W%Fé?lg% Em?ﬁ‘ ntdlisGR |§3§éleched from the

trn mXture o acet at e and hexane
group cﬁonslstlh@ opmiglsa(iig: ehlofide. r@:ketﬁllmen%eoﬁnd mickel(Hy beatyipegtonate.
afford the main isomer (N2-isoner)

t
. EAAH SRR MR i Sl A o
the grduﬁmasatmg c(fztmomlomlzls(trmu@nwphomrzeanlekel(ll) dichfor[1:&-, 6 H),

B S iy

nickel(im 1 H), 7.17- 7.20 (m 2 H), 7.38-7.40 (m 2H)
743756(m 3 H17.90-7.92 (m 1 H). Exanple 6:

8. 21{ Sr%?%_fst e@préo‘?%q toSClalm‘S wheﬁ ina tr_a23|g3rrl Q’uat%l ﬁlt eﬂEcctsaq from the

group &nGidling of palladium(!l) chloride, palladlum(ll) bromide and palladium(ll) acetate.
5-(4' -di et hoxynet hyl - bi phenyl - 2-yl)-2-(tetrahydropyran
-2-yl)-2Htetrazole (0.408 g; 1.00 nmol) are added 94
% ethanol (2.5 m.) and a 2N aqueous sol ution of
hydrochloric acid (0.5 nm; 1.0 nmol). The resulting
solution is heated to 45C for 3 hours. After the
addltlon of vvater (about 2 m_) the mxture |s aIIovved

a o N o, o, . o, ~




4- car bal dehyde as white, crystalline powder. Melting
poi nt: 187.5-190.00C. Exanple 7: Preparation of
wo6-2(05/078iepet hoxynet hyl - bi phenyl - 2-v PCT/EP2005/000978

-2-(tetrahvdro-pyran-2-v -2Htetrazole in the presence

of a nickel catalyst and in3@he absence of a zinc salt

A suspension of magnesiumturnings (2.35 g) in

anhydrous tetrahydrofuran (66 nL) is cooled to 14C,

t
9. hég gs Iﬁ’lr:]&{?g??}%Mg FS\&E%@] Qgggﬁrﬁ_t?o%bﬂd%’ééll @ét??&ﬂ’s ggnected from
the greup ¢qn§t$tuﬁg)pf nghImqbls(mphqrwmhophlne)palladlum(lI) dichloro[1,3-

. oed-hr -4 di o .

st A ST TR D aorgl, £ R phino)-
ferrocetedpallgdiumgii)e od a Wichimerathenereddiot jezedfy | - benzene (19. 32

g, 83.6 mml) is added over 50 minutes. The resulting

, ' . f

10. Fd{:reg (chfé%‘ihé )Z{)ljllé(; {%feo .%%_1?@{55@,%%3&% n? tal%aﬁ additive is
selectepmféwltln%muqunslbhmfcmconpet(ligcwec(ﬂ ), @mcgihosiet(Hecadmium(il),
mercu%l@te% wfﬂﬁrﬂ@@”&élh @ ﬂﬁgj'id?\?(ﬁl)! t?n(ﬂBf)Httanﬁm?ﬁl) 'glnd Izﬂconium(lV) sait.

5- (2-chl orophenyl) - 2- (tetrahydropyran-2-yl) -
11. 2Mprasesaaestasding ¢p claim 10, wherein the amount of metal salt additive used is

- 6 2-chl ( r - |)-1Htetrazo
behzve%é?gajﬂ?oﬁw Fz:ﬁélla Nelffzé gérﬁ;?l@)ﬁg 09?<¥| ; éréc(?l ssolved in
anhydr ous tetrahydrofuran (2.8 m) under an inert
12. A pipsperepecosdiag to any one of claims 1 to 5, wherein X is chlorine; and a

tranSItl‘gg 8&3&9%[3]}6& isgé trs,n&rrﬁf)l)@!? i%fs‘bflggé]@z pcn_ld;@r@;%lgggﬁ% Qfe‘f(lﬁz %él wpth at least
one orﬁ@mmhpsmr@mmmr@mqn@mm)tryalenbpmboruﬁsm Hamblttdmenetal

o A0 k1 g B AR AR L RADAEA R DR Srvcen

phosphgius$ é’tom's-?epl ng the tenperature bel ow 25C by exter nal
cooling. The dark brown reaction mxture is agitated

3&"'5%9%%9 écﬁd&&ﬁﬁ%’i&élﬁﬂ P V\ﬁ%reﬁn B SitioAricRal cgré% 'sauk?&ﬂ{»roﬁ,z

rting ndterial are conver

blS(dlpbqnymhﬁaEphIBo)eﬁmﬂe;n@l@I HYdad atroetabsait additive is BhClonednBry.

i sopropyl acetate (35 nL), a solution of anmoni um

chloride (0.4 g) in water (10 nL) and water (10 ni).
4. Prerocesseacsording eqryraeed clalhe 1de §awhereiney ér brosineashe d

| Wt i f .

transnt%‘ﬁ h{étéﬂ’%%%'i&/r Oéganéﬁg?rl%lg% g{ @?ﬁlh%ﬁ@, ¥§4 L Igor%f)?e?( o?%f%ﬂnicfurgﬂ B salt with
at Ieast WQ:@gamnhoaah@us codpotnd mutta]mleg rtrivaiesnt pbeq:mnoaise dr & fransition
metal "f‘éﬁ%ﬁ m]ast oggllgdﬁﬁ"'@z E&gpllggg)ﬁﬁ 2 g%ﬁpﬁég%{onﬁs Iéga%\d Alv%lc% contains
two trivalext pinaspbbrustdigins.acet at e and hexane (in the presence

of 0.3 volune-% of tri ethyl amne) to afford the main

15. gﬁ?ﬂ&aé’eﬁ 'a\n@e?ckalﬂg% %lﬁlm 14, ereln @ tEanSftson én?t? e(ﬁ'taaﬁ} aﬁ,%lclblgrl;oﬁ -

bis(diplaﬂnyﬂlhpsphiM&Itqcale]bellmmlIp)aira dicHldromethdne atidudNRRrebf; and a

- 0 CDCl 3 1.59-1.68 3 1.86-1
meta'%ihéfranog%éﬁ@ﬂ%rﬁ 04 (Zn 1H, 2. 12(m20 (H)m 1 H),
3.34 (s, 6 H, 3.65-3.76 (m 2 H, 5.38 (s, 1 H),
16. B\ @ecessgRcorgingltoldny ohe b8claindsl1 (o, eheiein a7tr86;1tbn36etématalyst is
an unc@nﬁkﬁg traAﬁ"stZ rﬁ?%mwh%h I_A)Sel choOfrg?%ge &FBup connstmg gfrﬁ) ckel,

repar ation o
palladign, (maurwwhaitcymmgambsdoormwpyﬂ oPwhEreh étrehsmdsrymem{ pytayst is

an unc&ﬁ%l' ;’E-lt o%t%%%aotf\hﬁcﬁ Ig%e%i%§ rS ?he 8ro%8tcgn§/ stlng or} nickel(ll),
palladiBn((I2- pctehlnom@kbh ﬁ?lyalb(u)ﬁn'(ahgamesbﬂ br cappes(l)-i2-cppperd Hy trdridez 0
oromiog Sod8. D PURT SN vprrveselalg) wopignats, susrinain.

4.22 g; 15.0 mmol; sane batch as used in Exanple 7) is
di ssolved in anhydrous tetrahydrofuran (2.8 nlL) under

an inert atnosphere. The vigorously stirred resulting

suspension is cooled to about 150C and a 0.96 M

4 (d|nethoxynethyl)phenylnagne3|un1bron1de solutlon

A~ o o —\ -



external cooling. The brown reaction mxture is

agitated at roomtenperature for 22 hours. After that,
woRMB/am@kysi s is done on a sanple which is, asCcuaralos/000978

hydrol yzed with dilute aqueous hydrochloric acid. The

anal ysis shows mainly uncondkrted starting materi al

(detected as 5-(2-chlorophenyl)-1Htetrazole) and |ess

than 0.25 area% of C-C-coupling product (detected as

tnﬂuorgacété«te"béﬁdé@&%até Mir%tebd:yfélﬂﬁiggulfa'té "’lﬁ*ﬂﬁr%@ﬁh‘gﬁésu Onate

Fi nal en net hanol

methaﬂﬁ@'fﬁﬂﬁﬁeu benzeaasylionaieLar| WtOB{Gﬂéﬁﬁfo@ﬁtﬁ there®f-i s obser v e d
whi chi ndi cates that nost of the _ _ _

17.  4A pricaBs RONERIEAUILRIE BY IhBRGADBUHT P QQR' s still
present after a total reaction tine of 23 hours.
Exanpl e 9: Prepar gt ijpny of o~
2- (tetrahvdro- pyranNN) 5- f4 -(tetrahvdro- pyran-2-yl
oxynet hyl ) - bi phenyl S ol e A suspensi on

[ [ J) in anhydrous

~ S cooled to 14C, treated

ion of diisobutylalum nium

4 m; 0.36 mnaB) and stirred

tetrahydrofuran (13/%
with a 25 weight%s
hydri de in tol uene
for 20 mn. At 14C,
wherei-Y( repisents- diaragdlepygtectngrgibyrirrogyiRicand( Ry irsleperdtentie of one
: nPr 98 I ) el
anOtheX’f't%gFeg’FHgC} gg’c : é,norsl? aa?\tgg?dcopﬁb%%d t\ébg't‘ﬁ'épf‘é?m% 10—aﬂ<9/lene
compriging4- br ono- benzyl oxy)-tetr ahydr o-pyran (94.5 %

; i s added over 40 m nutes.
(@) rea%ﬁgggéwpé?rﬁdéoﬁno&rﬂj i‘ ggmfurther stirred at about 25C

for 2.5 hours. The theoretigaRl concentrati on of
4- (tetrahydro-pyran-2-yl oxyfet hyl ) phenyl magnesi um
brom de in the sol uti opabove tRe excess of nagnesi um
turnings is about 0.94 I'n ¥not her fl ask, a mxture
of
5- (2- chl or ophenyl ) %9~ (t et r ahydr op{if@h- 2-yI ) - 2Ht et r azol
wherelﬁ I-Pd“% chlocl)'lrnce)p rgrrwnc% or xo?m% t\nrnt ?/ra?cc:)tlr\)/?rfgrnm Sf ?F?nﬁsl—fnf' er{ an
approﬂﬂét@(ﬂv%content 4.22 g; 15.0 nmol) is dissolved in
(b) rea@i‘ﬂ% ér%girilgb gﬁg AeSLHT Raé 2ofpBimd YF¥ERhud T biert
di chl oro[ 1, 2- bi s(di phenyl phogpﬁ? no) et hane] ni ckel (11)
(80.8 ng; 0.15 mmol) and a 0.5 M zinc chloride
solution in tetrahydrof wrag (9,48 n; 0.23 mmol) are
added. The vigorously § ed resulting suspension is
cool ed to about 13 3&1 e above
4- (t et rahydr o- pyr an yl oxymet hyl {IbRenyl magnesi um
in the PRESUHCE ®f & Alanbition nield cﬂialys@-&tﬁ'ﬂ%)ndoﬁné‘@ﬂ%%@%?ﬂ cpne
hour while keeping the tenperature bel ow 2
external cooling. TheYﬁi'ggQE reacti on m xture |s
stirred at roomtenperdNyr¥ for 17.5 hours. After
that, about 97 % of the dtarting material are
converted according to HAC &nal ysis. Mthanol (1.2
nm.; 30 nmol) is added t e m xture foll owed by
i sopropyl acetate (40 m a solution of amoni um
chloride (0.4 g) in water (10 ®9, and water (10 ni).
whereirl RQsh E@gﬁie:-‘ iphe a%%fﬁé@&ﬁrﬁreégg?lfére&ﬁfs ch\a/l a &‘}ﬂeﬁe ﬁ%%(@ﬁg‘g?‘mg a
resultings@mperng af h'@a( Jbonate (1.0 g) in vvater (12 m.). The
aqueous layer is extracted with isopropyl acetate (50
m.). The conbi ned organic | ayers are washed twice with
water (10 nmL) and are evaporated in vacuo. The
resulting greenish oil is purified by col umm
chromat ography on silica gel elting with a 1:4 m xture
of ethyl acetate and hexane (in the presence of 0.3
vol une-% of triethylamne) to afford the nain isomer
(N2-isoner)
2-(tetrahydro-pyran-2-y|)-5-[4 (tetrahydro pyr an- 2-

4 a o




(3.36 g; 8.00 mmol) are added 94 % et hanol (12 nlL) and

a 2 Maqueous solution of sulfuric acid (1.0 nL; 2.0
waonwisjo7s4bhe resulting mxture is heated to 45CPEDMEP305/000978

hours. Water (16 nL) is slowy added and the m xture

is allowed to cool down to $dom tenperature. The pH of

the reaction mxture is adjusted to pH 2 to 3 by

addi ng a 2M aqueous sodi um hydroxi de solution (0.6

18. A )rocebe aB&dtflmg €0 tlRine ONOBINSreALLEaNEIERN meRALHRAYst is a cgmplex of
ilut an

essure ro acetate (15 nl)
nickel (B}, @&WG@%O&W%@E%E?%WIM@?%@nﬁrorganpneomarﬁ gompound
contarmng trbelent §h@syh©ﬂr$t blﬂé &dns:lftdemefe@ daﬁ%t BIARSIR) E&ngrex with an
of . about and tert-butyl ‘methyl ethe
organqfopasy ISR GoniaEe 6 Fivaient RiasPBOS e r cd
overnight, diluted with a small anount of isopropyl
19. akptozbes fonthd ahbifttuss bif the GofPburdd Sf faRHHIS- (g cﬁle
suspended, white sglid is filtered, washe
smal | amount of Y-sgptopyl acetate and dri ed under
reduced pressure NQ-# _R3
[2'-(1Htetrazol - gny| Q7 yl ] - met hanol . The
filtrate i s concents der reduced pressure, and
tert-butyl nethyl g m.) and heptane (0.5 nl)
are slowl y added. m xture is stirred at room
t enperature overni ght and at 0 to 5Cif®r 1 hour. The

te.solid,js fi washed with a
whereif YBEREEH A ChnshE Bivcsaph oseut apﬁ%ﬁapramaamaw protecting
group; rcerdrpmadg peceting ba ahd nafghesidmehasias @Bﬁrfaﬁﬁrﬂpo%rmula (1l b)

[2'-(1Htetrazol -5-yl)-bi phenyl - Ah yl']- met hanol

Melting range: 132.4- Iﬁi' r%pl e 11: Preparation

of
-(1H-tetrazol ﬁli% phenyl - 4- car bal dehvdeoxi dati on

A m xt ure of (IN'b),

whereir Bar i Jehbhﬁé FEYE R ﬁéorﬁddrn@'rﬁﬂ@%@g%ﬂo\éldf a'f%@ﬁleﬂ e(tél %?alyst and

, triethylam ne
a Cafa'ﬁrCﬁ'bt ﬁ{ﬁ%m pRHEiOf @matal §al§ @dztwer with a@onrmundnﬂfoanura (Il c)
sol ution of sulfur tr#onLde pyridi ne conplex (1.27 g;
8.0 mmol) in dinethyl sgfEdkide (6.4 nL) is added over
10 m nutes. The resulting7clear solution is stirred at
roomtenperature for alnmgst 48 hours during which tine
nore triethylamne (0. B x2 O mmol ) is added. The
mxture is diluted wt acetate (10 nlL), cool ed
to 0 to 5C and slowWy tre ed nn h a 2 M aqueous
drochloric acid solution (1é The aqueous | ayer
wherein g iss palpsiifusint whishewbembound taja rbheewth, aacmntabasrdérabm)
replacedh8 a@FHHPr? [bgﬁpnéiét@?é]bfﬁllr gb&? E%ﬁﬁeﬁ&rqldaﬂdee pe@\ggrt'rp of$omia (M b) in

acet
the absaRes ofcheaialyst; and., df nmbsnamnscrlaimgraoasuumg cempbtiid &f forvlila (I C).
aqueous hydrochloric acid solution (10 nL) and with a

f 1
R sk e
formU|ar§Hleté)s%rp@PﬁtﬁdabW@Iagm atompautd of formuba (il.a) The resul ting

suspension is stirred at roomt erature for 45

m nutes and at O to 5 ) » hour before it is

filtered. The SO|IdS vvashed with cold ethyl

acetate (2 nlL) apg-dried at 45C under reduced pressure

to give 2'-(1Htetrazol -5-yl)-bi pﬂﬂﬁ\)’l - car bal dehyde
whereind®, anldi Hat haes Wasanlngs Be defhddin c/férﬁnel‘QOM{h %h%f!@f@)ﬂh%f magnesium

inan a obt alﬁ%ed t% concentrating the mother |liquor to a
PYPH bout 1 nL and filtering the solid forned.
Mel ting range: 188.2-189.3C Wat is clained is: 1. A
process for the manufacture of the conmpound of formula
(1) wherein Y represents a tetrazole protecting group,
and R1 and R2, independently of one another, represent
& COalkyl, or R and R2 conbi ned together form
C2- C10- al kyl ene; conprising reacting an aryl magnesi um
hal i de conpound of fornula (II b) vvherern HaI 'S

o o




a catalytically effective anount of a netal salt

additive, with a conpound of forrmula (Il c¢) wherein X
wWO0@/8sest i t uent whi ch, when bound to a phenyPCTiERZN05/000978

i s not considerably replaceable at room tenperature by

an aryl magnesium halide rédgent of formula (Il b) in

t he absence of a catalyst; and, if necessary,

isolating a resulting conpound of formula (1). 2. A

21.  PREESS RE6UTY tBLidid 10l 612w, ilvhlchﬁmtb@s@ fisrthe.byinprises deprotecting
magnesi um hal i de rea ent of f éIL P i's prepared
vk g

a comp@ynql ebieimrg (KCt itha comPeyR wherein R,
R2 and Hal have geunumgs as defined in claiml1, with
an active formo QFS|un1|n an appropriate
sol vent. 3. A proces

3 opound of formula (I A 4. A
ny one of clainms 1 to 3, wherein
variable Y is sel esked fromthe groagﬁconsisting of

1- but oxyet hyl, 1- ethoxyethyl, 2-tet ydr opyranyl and
2- tetrahydrofuranyl 5. A process according to any
22 W}ﬁo@éss@o@bmg]iotdmnﬁ 21Wrvaichi progest rflartfsartzompnmmatmg a

ex ,.of a tran
compoyirk b THENEM Shpraidhg 2oharh HigpERels g Tlighe solvent o
afford £8sthgburatdfigrmulgamgs sel ected from the group
consi sting of trlph.nylphosphlne tri(orthotolyl)
phosphi ne, tri(para- Folyl)phosphlne
tri met hyl phosphi ne, yIphosphlne
tributyl phosphine, tri 1-di et hyl et hyl') phosphi ne,
tricycl opentyl phosphi n&s V5| ohexyl phosphi ne,
trinethyl phosphite, trigt gsphite,

tri(1-nmethylethyl)pho ricycl opentyl phosphite,
tricycl ohexyl phosphit eyxN

1, 2- bi s(di phenyl phosphi n )ethane1 } 3-
bls(dlphenylphosphlno)propane A
1, 4- bi s(di phenyl phosphi no) but ane,

23. K Hrocéés%(c@b@'l@“%d&b@ﬁ@hﬂf RIS ¢9 thz:rvmerem variable Y is selected

o oo 8 PSS S5 e G prany ana -

tenawéﬂﬁmﬁhg(dlphenylphosphlno)benzene
2' - bl s(di phenyl phosphino)-1,1"- biphenyl

24, 5’1 greggs&se{ﬂgé%nzg%é&om% hl n%ﬁﬁ} %{%2# Qﬁ%ae;%a transition metal catalyst

is a corfp@x @F BetaRyitiort nfetdliob & dﬂaﬁblﬁ@ry h’@ltmsalﬂ and bn?,rth @nep tGfoud
n.atr

d t
coordining, 10asE eeles Tt ecorpH roRHRIGr L TP BUE RSPl Bicortno-
‘tolyl)pthﬁHﬁﬁé (thdp)ara:tainmh@l@hmy ertfﬁéthylbhoskphm thetrgpthosprake! (11)

acet ona ocess accordi claimb,
tibutyIgAEPBIA, G F-AIES Y B WHORP T BRt BRI TRoRRER S+ orm

tncycloh@b@l;ﬂ'fo@bﬂﬂné QFIﬁ\'enyIths&flte trlethy|phos;lihlte trl(1-methylethyl)phosphlte
| orobi s(tri pheny op |neén|c

tricyclopentyBhegNtBHERIGHRSUBASRBI: hAMSAIPRABIRosiggIgthane, 1.5-
bls(dlpl‘t’ér@mh%ﬂ{lﬂo)pl?b‘plghé,(ﬁh%ﬁ%ﬂ]bﬁﬁ@%ﬁﬁbpm%)ﬁﬁﬁﬁénﬂ bls(dlphenyl-

rocess according to cl

phospfm\q)fear@%ma S R 2 PERR TPROS RN RN CPRD i § rRi_S a'rtsﬂpbutyl-
phospl'@'%gﬁ—zjr ELi) 102 bi@fH H‘Pﬁ&édmncﬁm&éhgez 2%(3@ﬂé%ﬁdsbhmo) 1,1-

e and acetate

blphenﬂcaar!@lséqigoheayleh@ﬁnmry )-ireinepityh bts'(%rﬁ@h?ﬂ%ﬁh%h'apphenyl)e‘ther
oup consi sting of

and 9 g:%ﬁt%’?gbq @?W*‘%ﬁgﬁﬁ?{?ﬁ ’fa'ﬁ‘gieg% ladi un(11),
di chloro[1 , 3-
bis(diphenylphosphino)propane]palladiun(lI) and
dichloro[ 1 , 1" -bis(di phenyl phosphi no) -
ferrocene] pal ladium(ll), or a dichloronethane adduct
thereof. 10. A process according to any one of clains
1to 9, wherein a netal salt additive is selected from
the group consisting of a copper(l), copper(ll),




transition netal catalyst is a conplex of nickel (O,

or a conplex of nickel(ll) salt with at | east one
wongsnaptsesphor us conpound cont ai ni ng trival enPCT/EP2005/000978

phosphorus; or a transition netal catalyst is a

ni ckel (11) conpl ex with an3%rganophosphorus |igand

whi ch contains two trival ent phosphorus atons. 13. A

process according to claim 12, wherein a transition

25. des%ﬁéc@éi?d : tb%iqa% Q;JJ ﬂﬂ@f[eﬂn étransmon metal salt is selected from the
i's(di phen osphi no) et nlc
group aoaptinel okl ghories Pk haramce gnd kel fLacs it hate

according to any one of clainms 1 to 5, wherein X is
26. W Hbé!;% ace&@'nr% tbrc%"\ﬁlzw @/ﬁe:fém altrangitial iyetal tstalysdisspleeted from

S e NN

the groyp pﬁnsa%tmlg@&gtc
bls(d|pﬁédyyb%ﬂmcgemaﬁaﬁrcuaal)carndaj.ém@apl 3-bie(tiprehgibheshirojsiopane]-
conpl ex with an organophosphorus
nickel(lf)i gand whi ch contains two trival ent phosphorus atons.
15. A process according to claim 14, wherein a

27. WHBE 'stsié?ﬁ RRgAb cferhald ¥Whe#eﬁ1 glirahsinsrofdtal salt is selected from the
bi's(di hen hosg} [ no) errocene

al | a
group egingisfirg @fnﬁlﬁ%@(' creNREde H@PQW(]' ‘?%'i'gﬁ’a'égiuﬂ’(' Facetate.
additive is ZnCl2 or ZnBr2. 16. A pr ocess according to

28. %N‘p(ro@éb% &lcokirRf BElaimta, wheidires Q‘aﬁsnﬁort matis catalyst issblakted from

e 8%@@%%%@3@@? bR, Bsplerdr - ©
bxs(dapﬁéﬂyipﬁ‘m@hb&%o)ab’ébh@manamb@? tind mweaeb@(dlmmhosmndo)-

ein a transition neta tal% ts an unconpl exe
ferrocemah)ﬁgac{wraﬂl),ﬁgtaathl'gfa]ome\mﬂr}?r?q LCiBRECted from the group
consi sting of nickel (Il), palladiun(ll), platinun(ll),

29. QObRLELS é&cordi@tﬁ%?%ﬂé'df Llaireo e er £8, )wmrem appetal s{dlﬂ e)ddmve is
chl ori de, brom de, di de, dr 0X

se!ectqéjm;{%gy%p@sns&pglg aﬁgp%er copper?l?) zin (HS:I sllverasE cadm’ium(ll)
mercu@Hﬁ%l%ﬁﬁﬂ(m? fdaRrAg shatm(IRaRY), ariianaV pandititconiuen(IV) salt.
Ccyani de, sulfate, trifluoronethanesulf nate,
nmet hanesul f onat e, . hen engsulf nate or

30. A PIGFeRSRESAdNSHigclaim erein the a}m% phwetyf galt aqditive used is

betwedBd  bAg BUKGIa0f rdikifeas BReMipdund ofmmmlae(n(cb) wherein Y
represents a tetrazole protecting group, and R and

31. ﬁprglpg%egc%g%?m gOémngﬁ%n§8%m‘l 25 Iict %@é}ﬁ}?eses{#%donne' and a
transntr@n‘félé?céla'ﬁbé{ BGOSR lﬁd:kwol an) ardb&mlem néckelginpezltnithodt least

formul a a) wherein rine, brom

one org%mph%spwtsrfw&woaeﬁ CoBelTeb e et felon metal
catalysRiY RiBkI@ omplex With dhtdrgamambsittbras ligmdivhicrgeantsths two trlvalent
magnesi um hal i de conmpound of formula (Il b) Rl in the
phosphiyrgsalRBs- of a transition netal catal yst with a
compound of forrmula (Il c) wherein Xis chlorine, in

32,  tA8roabseReBrdilg @ diinad1, S\mbtelnﬁddriahé”ﬁm n@tﬁdﬂ paiicafyfst is dichloro[1,2-
necessary, isolatin resulting co n or
bis(dipb?r)xlpt@_sp%ln@eg@@%‘ C&%K@r a'ﬂ‘ia ”Eeaa‘%agf %%@'Ye '%ﬁ“&'@?rﬁ#@

transition netal catalyst is a conplex of nickel (O,
33. K prcEYIIBNIRY totingkele(df lclaiiah @ toe4, hNhiirelheGlstbr@ﬂlae and a

or ganophosphorus con‘pofu ﬁjl ont ai ni n th
ransitigh GG GRRDSL 812 SPTRIEnS! RAIGHHAPT B SPRPPERT f Paldiuml) sat wi

at leasﬂbﬁ%‘@ﬂgéhéﬁho@ﬁlﬁ@h@?&or\’fpb%&ébr@élﬂiﬁgWbmmofuw anal transition
contains two trival ent %ﬂ%éatorrs

metal qﬂt%&éé%a polacimdihaermpla P &N FOT D %5 s ngpins

two trivdlentbh¥dMRbRIsTEtOmE €Pr esent s a tetrazol e protecting
group, and R3 represents a hydroxyl protecting group;

conprising reacting an aryl magnesi um hali de conpound
of formula (111 b) wherein Hal is chlorine, brom ne or
iodine, in the presence of a transition netal catalyst
and a catalytically effective anmount of a netal salt
additive, wth a compound of fornmula (Il c)



wherein X is a substituent which, when bound to a

phenyl ring, is not considerably replaceable at room
woeoparsterr e by an aryl magnesi um hal i de r eageRCT®P2005/000978

formula (11l b) in the absence of a catalyst; and, if

necessary, isolating a resu#ing compound of formula

(I ©. 20. A process according to claim19, wherein an

aryl magnesi um halide reagent of fornula (Il b) is

34. PAgRace doyordRab icRm B3¢ ARBRINA trafhsif A mblaRcAthl/bt i?)dichloroﬁ A
bi d.@heﬁ5§n ﬁB ?nd Hal _have neani ngs as defined in claim
is(dippenyintiasphinR)ereeqenelrrlirdivmiil netghdishiarameihane afsircbimerenfeand a
metal S adeiftive &lzn@, BF B6@sS according to claim 19 or 20,
whi ch process further conprises deprotecting a
5 conﬁﬁund of formula (I C to afford a conpound of
35, (R PYGESS RGCOmiNgt ank enegdslaims d9de 4B nhareing tsanmition, metal catalyst
is an unbdripler¥doeftiohUhdtBRwhieR fEdIesd frém@td @IQ)U? cbh kel
,fornuLarél B) Wi th an oxidizing agent Tn the presence
palladig, pladnyin. AoPelt.JBARAARESE 8T GORRSHEPr AVNemip aUiRason matahdatalyst is

an uncbinpked Fanditidh PERS SalfwhAeh i S9edidd RO Jﬁ?‘sgdr?nfpttﬁngfsr 0<‘:bcg)r19nickel(l!),

ein variable Y is selecte e g

palladigfygf{@2 ;’ggq\(\rﬂg(g}, cebgiith angryese(H), seprski)ersppper (1) chioride,
bromids; fb8ide ARSI bRidx! ac%i&te?hyo‘r&gyf%é%llééfa@i[ E‘{sdbg@%%/éé sggé}nat@‘,

. rocess according to any one 0
trifluor g

fats. regtylacaieapts: bifratm Cyanidasalfgter triflioramethamieenifarate

metharidsafgidte, BRnP@icalifeHatéd of ﬁ-wﬁéﬁésGFor{H?é fler&ft! t and one,
two or up to four coordinating |igands selected from

the gro consi sting of triphenyl phosphi ne,
36. ﬁr?r()giﬁsﬁgf( BFyIINUREEEHT Hhe carppqupdicAfareiua (bhosphi ne,
trimet hyl phosphiynev—gKri et hyl phosphi ne,
tributyl phosphi nggCt)y (1 , 1-di met hyl et hyl ) phosphi ne,
tricycl opentyl phospp -cyepohexyl phosphi ne,
tri met hyl phosphi te, phosphite,
tri(1-methylethyl , tricycl opentyl phosphite,
tricycl ohexyl phos ,
1, 2- bi s(di phenyl phgsphi no) et hane, 10%3
_bi s(di phenyl phosphi no) pr opane, ’
wherelrnY‘aengem p trivazbieHweigstimpyioup sarel, R; represents a hydroxyl protecting
group; éonerrTsE'igs(d! phenyl phosphi no) ferrocene,
1, 1" -bi"s(di-[2-propyl ] -phosphi no)ferrocene,
(') reaqting'a ¢gragayind of farmiplat 4l phosphi no) f errocene,
1,2-bis(dipheny|phosphino)benzeﬁf,
2, 2' - bi s(di phenyl phogphkno)>~p~; 1" - bi phenyl ,
2, 2" -bi s(di phenyl phos 0)-1 ,1'-binaphtyl,
bi s(2- di phenyl phggptitrephenyl ) et her and
9L9-dinethyl-4,5-bis(dipheny|phosHH@ho)xanthene.ZS. A
whereinfHial teattiorires broming of dRleaivith 28 actiVREbEH Bf Malh@dhdhlin QQ
a ror_m;tal s%lt is selected fromthe group consSisting o
PPropriate RAYEN ) chioride, nickel (11) brom de and nickel (11)
(b’) reac&iagtawbaﬂmmtmagﬁ&iurﬁhaﬁmoﬁﬁeQﬁfBrmglaf(m g) ai m 24,
wherein a transition netal catalxst IS selected from
the group consisting o o/'3
di chl orobi s(tri phenyl ( i ne)nickel (I'l), dichloro[1
, 2- bis(diphenyhgnpse~ ne) et hane] ni ckel (I'1) and
dichloro[l ,3-b (dfohenylphosphindmpbopane]-

; ' [ Ll 2 r ordi 0. cl ai 4

i the prERGHEI = apsln rieelCRARE G SRR B BYE A i « e
group consisting of palladiumll) chloride,
pal | adiunm(ll) brom de and palladiun(ll) acetate. 28. A
process according to claim?24, wherein a transition
netal catalyst is selected fromthe group consisting
of dichl orobi s(triphenyl phophi ne)pal | adi un(I1),
di chloro , 3-
bi s(di phenyl phosphi no) propane] pal | adi un(11) and
di chl oro[ 1, 1' - bi s(di phenyl phosphi no) -
ferrocene] pal l adiunm(l1), or a dichl oronethane adduct
thereof. 29. A process according to any one of clains

A PN ~ . N R s o .




between 0.1 and 8 nolar%relative to a conpound of
formula (Il ¢). 31. A process according to any one of
woheismes4® to 24, wherein X is chlorine; and aPCT/EP2005/000978
transition netal catalyst is a conplex of nickel (O,
or a conplex of nickel (I11)-¥xtt with at |east one
or ganophosphor us conpound containing trival ent
phosphorus; or a transition netal catalyst is a
-ni-ckel (1'1') conpl ex w th mnanNor ganophosphorus |i gand
whi ch contains two trivglen; phosphorus atons. 32. A
process according to clafyi 31, wherein a transition
netal catalyst is dichlorp , 2-
bi s(di phenyl phosphi no) epfranel ni ckel (11); and a net al
salt additive is ZnCl2 pr 4nBr2. 33. A process
according to any one of ai me(l® to 24, wherein X is
Jbrom ne; and a transition netaf catalyst is a conpl ex
whereig X i§ ghlogpe. s absence ot a msitalsals pdditiyrilanddif negdsishrys ibotating a
;esumng&dﬁ@ﬂunbgmﬁﬁn@nﬁ“Qﬁganophosphorus conmpound cont ai ni ng
trival ent phosphorus; or a transition netal catalyst
is a palladiynmIl) conplex with an organophosphorus

37. A YRAPSARCEHING I AFims36, whetain o drasaition Mmetal eetalyst is a complex of
nickel(@), 6P céhpleR oP hRREAD saf Wth it st @ﬁ%@gﬂ&%pmﬁg TbMpdund

.transition netal catalyst is di
Con'fa'W%?'W'BW&WPE}PR%?SMW&&@NPO degial|qadalysdd ainickel(l]) compex with an
organogh&dphefueTRERG i ] tRRle al t

J gd‘%ﬂ [ veni@s ngacgd%ﬁ%znr%p@.tﬁ%?ntiﬂgﬁ%%gﬂg?%br ding to
38 2§¥ one 8f claims 19 to 23, wherein a transition netal
' ogRAUnd ok formulaid &dpl exed transition metal which is

sel ected fromtRe gprQUpP consi sting of nickel
pal | adi um platiﬁ¢6£ﬂ@obalt, nangggese or copper; or

“wWherein a transitiop nmepal™~g st is.an unconpl exed

transition netal salt is selected fromthe group

consi sting of nic pal | adi un(11), platinun(ll),
, O

cobalt(ll), mang 1), copper(l) or copper (I1I)

chl oride, brom de di de, hydroxid T»oxide, acet ate,
_hydroxyacet ate, propionate, succinate,”

wherein Y renreganisa éateazele piotectnggretiprarideR; reptasahie,a IRy Brotecting

group. Sul fate, trifluoromethanesul fonate, nethanesul fonate,
benzenesul fonate or p-tol uenesul fonate thereof. 36. A

39 grocess for the manufacture of the conpound of fornmula

CPMpREIEAGEOVdInG fsr ¢faion3s; weheran Yaaral R, iridependdnilg of 66é Bnother

e T

wherein Hal is chlorine, bromne or iodine, with an
active formof magnesiumin an appropriate sol vent;
(b") reacting a resulting aryl nagnesium halide
conpound of formula (IIl b) in the presence of a
transition netal catalyst with a conpound of fornula
(I'l c)wherein Xis chlorine, in the absence of a netal
salt additive; and, if necessary, isolating a

resul ting conpound of fornmula (I C. 37. A process
according to claim 36, wherein a transition netal
catal yst is a conplex of nickel (O,or a conplex of
nickel (11) salt with at | east one organophosphorus
conpound containing trival ent phosphorus; or a
transition netal catalyst is a nickel(ll) conplex with
an or ganophosphorus |igand which contains two
trival ent phosphorus atons. 38. A conpound of fornula
(I © wherein Y represents a tetrazole protecting
group, and R3 represents a hydroxyl protecting group.
39. A conpound according to claim 38, wherein Y and
R3, independently of one another, are 1-butoxyethyl,
1- et hoxyet hyl, 2-tetrahydropyranyl or

2-tetrahydrof uranyl .



