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Pl PERI DI NE DERI VATI VE USED FOR TREATI NG CHEMOKI NE
RECEPTOR 5 MEDI ATED DI SEASES The present invention
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activity, to processes for preparing such a compound,
to pharmaceutical conpositions conprising such a
compound and to the use of such a conpound as an
act i MeERISINEPBERIVA RYE USECRORTKRBATING GHENEHINECt i ¢
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basophils and neutrophils to sites of inflammtion and
also play a role in the maturation of cells of the
i mmune system Chenokines play an inportant role in
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between the NH-proximal pair of cysteine residues and sequence similarity.

The C-X-C chemokines include several potent chemoattractants and activators of
neutrophils such as interleukin-8 (IL-8) and neutrophil-activating peptide 2 (NAP-2).

The C-C chemokines include potent chemoattractants of monocytes and
lymphocytes but not neutrophils such as human monocyte chemotactic proteins 1-3 (MCP-
1, MCP-2 and MCP-3), RANTES (Regulated on Activation, Normal T Expressed and
Secreted), eotaxin and the macrophage inflammatory proteins 1o and 18 (MIP-1a and
MIP-1B).

Studies have demonstrated that the actions of the chemokines are mediated by
subfamilies of G protein-coupled receptors, among which are the receptors designated
CCR1, CCR2, CCR2A, CCR2B, CCR3, CCR4, CCRS5, CCR6, CCR7, CCR8, CCR9,
CCR10, CXCR1, CXCR2, CXCR3 and CXCR4. These receptors represent good targets
for drug development since agents that modulate these receptors would be useful in the
treatment of disorders and diseases such as those mentioned above.

The CCRS5 receptor is expressed on T-lymphocytes, monocytes, macrophages,

dendritic cells, microglia and other cell types. These detect and respond to several



St udi es have denonstrated that the actions of the
chenoki nes are nedi ated by subfamlies of G
w@e@seTr3coupl ed receptors, anong whi ch are thBCT/GB2007/004716
receptors designated CCRI, CCR2, CCR2A, CCR2B, CCR3,
CCR4, CCR5, CCR6, CCR7, CCR8, CCR9, CCR O CXCH,
CXCR2, CXCR3 and CXCR4. These receptors represent good
targets for drug devel opnent-2si nce agents that
nodul ate these receptors would be useful in the
treatment of disorders and di seases such as those
chammnikires gainatpalte re gl ste CoiRbctiv st iophal B-c & Kgipes selthn@ Becreted”
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20  isopropyl-4H-1,2,4-triazol-4-yl)piperidin-1-yl]butyl}-1-(methylsulfonyl)piperidine (I):
?(O)ZCH3

N

F

or a pharmaceutically acceptable salt thereof.
Suitable pharmaceutically acceptable salts include acid addition salts (adducts)
such as a hydrochloride, hydrobromide, phosphate, acetate, fumarate, succinate, maleate,

25 tartrate, citrate, oxalate, methanesulphonate, p-toluenesulphonate or formate.
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di ast ereoi somer of Conparator Conpound A. The present
i nvention provides

wa2qoglo7@3Bi ?) -1 - (3, 5-di fl uorophenyl ) - 3-[ 4- ( 3- er¢GBB07/004716

i sopropyl -4H1, 2, 4-triazol -4-yl) pi peridin-

1-yl ] butyl}-1-(nethyl sul fonyl)piperidine (1): or a

phar maceutical ly acceptable salt thereof. Suitable
pharmaceutically acceptable3salts include acid

addition salts (adducts) such as a hydrochl ori de,
hydr obr om de, phosphate, acetate, fumarate, succinate,
mal &@a¢ egmpoand phthe inventiananhey, exist a$ atayate (such as a hydrate) and the

th | phonat -t al | phonat f te. Th
P LAt RE SRR ALTEILIPS: exi st as a sol vate (such

als | ahé y(dﬁpaih?id ofuhd pfé_?_ﬁlt RiveaeuH cajg e ?fﬁpi&n@ﬂ b¢ABYENAS SiEtble
all such sql vates. 0 un e present
prcentran e R Up S R g8 e s s ¢ abl o
Pr ogess@mpRl &€ lcepshnddr HelrRERARRMABY 8Abe €Dared by reaction of
2005/ 1019 95. For exanpl e, the conmpound of the present
a qoppewid o doreara BB: prepared by reaction of a conpound of
formula (I1): with a CoRpay of formula (I11), in the
presence of an appropridte’®rirazole (for exanple
1,2,3-triazol e or benzobkiazole): followed by reaction
Wi th an appropriate ofganonetal lic reagent (for
exanpl e nmet hyl magnesi Prom de). A conpound of
formula (111) can be prdgpared by reanaI”of t he
protecting grogp (PQ frdom a.conpound o{ kornula (1v):
for exanpl e where j 2rizyFoxyl car bonyl or benzyl
renmoval may be ef ¢d by hydrogenation (for exanple
hydrogen in the pregénce of palladi umon carbon
catal yst);where PG 1s tert-butyl oxycarbonyl renoval
may be effected by Freatnent with acid (such as

hydrochl oric. aci,d trifluaroacetic aci . AC ound
i LSBT E B, S tBARIR S B R ET PR e
1,4, purazble of Wnzabiaeadey R is i sopropyl or ethyl: using a
"one-pot", two-step procedure by first activating the
am de with, for exanple,

HNC}\NL.“
jN (I

followed by reaction with an appropriate organometallic reagent (for example methyl

magnesium bromide).
A compound of formula (III) can be prepared by removal of the protecting group
(PG) from a compound of formula (IV):

jN V)

for example where PG is benzyloxylcarbonyl or benzyl removal may be effected by

hydrogenation (for example hydrogen in the presence of palladium on carbon catalyst);
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phosphor ous pentachloride, and reacting the product so
formed with the appropriate acyl hydrazide, then by
wey®Bi0zI9By i n the presence of an acid at el evaP@dGB2007/004716
tenperature (such as acetic acid in refl uxing
tol uene). 10 The conpound of the invention can be
prepared by al kyl ation of a conpound of fornmula (VI):
wherein LGis a leaving groub; with a conmpound of
formula (I111) in the presence of a suitable base (such
as potassium carbonate or triethylamne) in a suitable
whend Rieistterf-butyloxpsarb @y bicetowalinoayi Heefiocted b jreaimentorith acid (such
e at ur for exanmpl e.10-300C). The conpound of the
as %%‘ggﬁ?rlgnacgia% t%@“%‘r’aé’g@% E by reductive am nation of a
conmpashfporrid dffommula(Iyy dah bepteparad onpotsmepoafid dformubla (V)
[1L1), inth resence of a reducing reagent (such as
w ﬁ&éﬁpi?pﬁ/ﬁg?tg}’ln Ac is C(OCH3) and an appropriate
Lewis acid (such as Ti (OPr)4R n a suitable sol vent
(EtOH). The starting material$ for these preparative

net hods are either c ci al (avail? ge or can be
prepared by |itef@ri¥e ne s, adapti‘ng literature
nmet hods, or adapti ng ods herein described. The

conmpound of the present inventjon has acfivity as a
usiiR &r RRFCRATD WRISIePIPFOBAHE PY @rsa potygting awf%t%‘rha el
ph8RBIoSS penRRhlokial, 288 8AkSg the PAELE R0 ASHBRH SWithhe appz%lgate acyl

ant agoni st) of chenoki ne receptoreéfor exanpl e 5)
hygragideithep byayglisiesindle prewacy of anpeidat glgyatedhiemperature (such as

t.Qj qgﬂﬁﬁ i gﬂgﬁtory, proliferative or
acﬁ§6§¥bro |?g?g?Fve'diseases, or
i mriThetagpaad lof thegatieati@tcadibs eepersd by atidyladion gf ¢ ejrepsund af
fboﬂﬂgﬁﬁgsplanted organs or tissues and Acquired
TItho eficirency Syndrone (AIDS)). The conpound of the
present invention is al §OpECHyal ue in inhibiting the
entry of viruses (such human i nmunodefi ci ency virus
(HV)) into target ce nd, therefore, are of value
in the prevention of |nfection by viruses (such as
H V), the treatnent of~N{wfection

F

(V1)

F

wherein LG is a leaving group; with a compound of formula (III) in the presence of a
suitable base (such as potassium carbonate or triethylamine) in a suitable solvent (such as
acetonitrile or THF) at room temperature (for example 10-30°C).

The compound of the invention can be prepared by reductive amination of a

compound of formula (VII):
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by viruses (such as HV) and the prevention and/or
treatnment of acquired i nmune deficiency syndrone

W@ 200B8Y193According to a further feature of thePCT/GB2007/004716

invention there is provided 4-{(1i?,3i?)-1-(3,5-

di f 1 uorophenyl)-3-[4-(3-ethyl -5-isopropyl-4H1,2,4-tri
azol -4-yl)piperidin- I-yl]butyl} -1-

(et hyl sul fonyl ) pi peridine, .gy. a pharmaceutically
acceptable salt thereof, for use in a nethod of
treatnment of a warm bl ooded ani mal (such as man) by
therapy (including prophyl ax(9),CHccording to a
further feature of the presgnt 1nvention there is
provi ded a nethod for nod N1g chenoki ne recept or
activity (for exanple CCRS ptor activity) in awarm
bl ooded ani mal, such as need of such
treatment, which conprises gdm nfjstering to said

animal an effectiveé.a »\{:
M1, 2, 4-triazol -4-yl) pi peridi

4-{(11?,37?)-1-(3,5-
[4-(3-ethyl-5-isoprop

n- 1-yl]butyl} -1- (netYfyl sul fonyl)piperidine, or a
pharmaceutically acceptable salt thereof. s The

present invention al so provides the (¥$B of

w%tﬁ%a%_o%r%p\zxﬂz(i/fl' fl_)féuias @Igg ICI)IE)%}]I% ff)%fe%grpcee% Ial )réducing reagent (such as
NaBH(QA4)s1 wheaginlAcds ¢(Q)EIHparidinreppibpyibtk Betvisl deid-(duch as Ti(OPr), in

] | sul f pi peridine, or a pharmaceutically
a%@%@%&?ﬁ@&“@@?%ithereof, as a nedi canent, for exanple
a netheammeng mhefiak e thése ptepiativomethb@&EPLidRt commercially
respiratory di sease, psoriasis or

rej ection, _ > )
ayailablier BHEbe e yaigragegmetBodshadnptinslitaraire mefhopls pr adapting
Mderp héRineYcrbegease is, for ic exanple, COPD, asthma
{such as bronchial, allergic, intrinsic, extrinsic or
dust Thaegmaeungefithe pighent inyertinnds actiyity an e phasmateutioalt inna
. t . Or i . . .
Pl oo AR e Al ipoflof MR inyerse agppi, o aagonis) of
chamakirisi receptoir (ot ¢xsmple CERG)Mctivityyiand triag be neeldual thegreatment of
{ U L1.S: e h rt.rophic rhinitis,.rhinitis
ol A RRRRRRy MR G M b siteramstc osa
immninc:jl@m]b-méﬂidﬁéd discabdsqinaidfig réjé@ﬂﬁ%;ﬂ Srlans‘p'lah’feﬁlwgb‘és Of tissues
udo ranous .15 rhinitis qr _scrofulous rhinitis;
m@iggawgﬁﬂgﬁwwrﬁﬁ e?%@%@gfﬂ§(ﬁﬁpﬁﬁtis nervosa (hay
f everje @mpoasdsmhOpresdht Riventiohn:is ASlof valRah tdhBHids th¥ entry of

asthma or rhinitis]. ) . )
viruses (such as human immuhodeficiency virus (HIV)) into target cells and, therefore, are

b I'eC

of value in the prevention of infection by viruses (such as HIV), the treatment of infection
by viruses (such as HIV) and the prevention and/or treatment of acquired immune
deficiency syndrome (AIDS).

According to a further feature of the invention there is provided 4-{(1R,3R)-1-(3,5-
difluorophenyl)-3-[4-(3-ethyl-5-isopropyl-4H-1,2,4-triazol-4-yl)piperidin-1-yl]butyl}-1-
(methylsulfonyl)piperidine, or a pharmaceutically acceptable salt thereof, for use in a
method of treatment of a warm blooded animal (such as man) by therapy (including
prophylaxis).

According to a further feature of the present invention there is provided a method

for modulating chemokine receptor activity (for example CCRS5 receptor activity) in a
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In anot her aspect the present invention provides the

use of 4-{(1i?,3i7?)-1-(3,5-
waledoBoephenyl ) - 3-[ 4- (3- et hyl - 5-i sopropyl -4 PCT/GB2007/004716

H1,2,4-triazol -4-yl)piperidin- 1-yl]butyl} -1-

(et hyl sul fonyl ) pi peridine, or a pharmaceutically

acceptable salt thereof, in the 20 manufacture of a

medi canent for use in therapy.(for exanple nodul ating

chenoki ne receptor activity (such as CCR5 receptor

activity (for exanple rheumatoid arthritis)) in a warm

whtR B8 8edniR! such HEMaR Sn A8 of sudhBrdathvedn tlddh cdhnfplises

rovi des
edippsterag ) id pipsl & offertsorBREHA U B3R (35 uifymangeny)-3-

B0 r 1 1-yljbutyl}
[4 gsoafr}gw ﬁ?ﬁs}ﬁ’}? (;1%{/ if*,)ztgl tgg-{ol@ - y‘bgﬂe}l@inpﬁgfgﬂhﬂ} -1
(Ipﬁbylﬁdﬁmmblplpmdllye, at@elmme@t@élb’tac‘tem@bwlt tegrof.use as a

di f t .
oF 1 TR Rent 0GB AR oA SRUPE K01 118 5 AR OBy -
3+[M3}Bﬂwb51-18‘opromhb4f1{1m4/-trmesl 4-pBpipsalied -yl butyl}-1-
4-1(1i.2,31.2)-1:(3, 5- . .
(ra?é‘}gla‘lﬁfo(‘ilﬁh%‘%i%‘%“g% Of yphasmageiically apeepiablsalt therqqf, as a medicament,
fordxAmple b adedicafireir {hPihp eedtthet oflraddpldititeydclion, lesplratory disease,
(nethylsulfonyllgﬁger i dine;, or a_ pharnmaceutical

PHEEED PEIFWmEgidarthrEs (SBeh asiTheunpold ertheinkt BRepriFaory flisgase is, for
KBRS D, L@maYSEehiad bidAGhib! Qﬁ’éré‘iﬁ Nhir@ic, deddns{ctd?Qust asthma,

respiratory tract) obstructive di seases of airways
prrtiewlerdy ehyonie Ry iNeteratsipsthrad far eeampnlp Inshestlynaroérages hyper-

%?&P R)eng ?)Lf %P Irlﬁﬁmk éﬁc‘fﬁ/ (;'] %.l?érglc eau%ﬂ'? P)rhlnﬁ‘@ top HH‘OI{Ié Hg{i‘itlgﬁlcludm g

chia trinsi
rlasitib naposaah}mertwphxclrlymﬂh,rrbmms mzrulemw,ehmrtmtse:caett ﬂhimtiS( for

exanple |ate asthna.or.air r onS|ven
PR pioE rpul o nn s RS O HBRG, ARFBRLS PG Fnbranous
rlghitie bfscgofudus fhdkitis; seddoml FHisitio ifnchjdfrlgrihmltfs hierviotd (hay fever) or

i ncl udi initis ca eosa y phic rhinitis,
VAR r@%ﬁﬁpmneﬂ&@m BrenadPBEsg i ni t1's

medi GRdRMHePSPect ERROHGenibh Prdvides t}féqllsélslﬂang(mr qgsr

fibrinous or e onenbranous rhinitis or scrof

difhropgphenyl)- %Ea ﬁbyl 5rﬁPl?¥PPyls4H hé i daipsRl-ripierifin- h@lr]%glé 1-
1§1 %E‘Sl?dﬁ% 1ﬁ%dlﬂé‘%9 éﬁ!u@all | 2eep %[ecs‘ait@i%?%o‘f in the

g and re ate di seases; nasal pol yposis;
nfambﬁagﬁute dfianmgediganiedi fopusehin therapy éfos exaniplé mpddetingrihamoking

rel,(c%?tgls %cﬁlgg% J(s%gﬁ %SZ(I),‘(ETI_?T% %egéﬂt&l a%?l%t}; &&l &%ﬂﬂ% rﬁ&%ﬁ%& iarcfhri’cis)) ina
warm blooded an’imal, such as man)’.

The invention also provides 4-{(1R,3R)-1-(3,5-difluorophenyl)-3-[4-(3-ethyl-5-
isopropyl-4H-1,2 4-triazol-4-yl)piperidin-1-yl]butyl}-1-(methylsulfonyl)piperidine, or a
pharmaceutically acceptable salt thereof, for use as a medicament, for example a
medicament for the treatment of rheumatoid arthritis.

Copy of above line 6 The invention further provides the use of 4-{(1R,3R)-1-(3,5-
difluorophenyl)-3-[4-(3-ethyl-5-isopropyl-4H-1,2,4-triazol-4-yl)piperidin-1-yl]butyl}-1-
(methylsulfonyl)piperidine, or a pharmaceutically acceptable salt thereof, in the
manufacture of a medicament for use in the treatment of:

(1) (the respiratory tract) obstructive diseases of airways including: chronic obstructive

pulmonary disease (COPD) (such as irreversible COPD); asthma {such as bronchial,
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seronegati ve spondyl oart hropat hi es (such as ankyl osi ng
spondylitis, psoriatic arthritis or Reiter's disease),

wBed8mr1931 di sease, Sjogren's syndrone or systeP@T/GB2007/004716

sclerosis; (3) (pain and connective tissue renodelling
of nuscul oskel etal disorders due to injury [for

exanpl e sports injury] or disease) arthitides (for
exanpl e rheumatoid arthritis,7osteoarthritis, gout or
crystal arthropathy), other joint disease (such as
intervertebral disc degeneration or tenporomandi bul ar

j 0 iahlérgﬂﬁlg&ms'fcaé)itﬁlﬁs)c ordusiEasth@Rppetidulayy cdxk(&ﬁ@@tﬁn‘fééi@tb a§thma

P et' S. di sease or osteonecrosis
&% or ; ' %aﬁﬁl O dF YAy er-ﬁwseeavwﬁﬁ}a@efw@hﬁ.{%bés

dl éﬁilﬁﬁ)hlhc%@@ﬁﬁﬁﬂspakﬁt@rﬂléﬁgﬁ@ la@8pHa¢ rhRfhd QAR mliBeASding
(such as periodontitis); (4). (skin and eyes)

S Biss pasoos Bypetr Pt Bini el ona o sioph ar binitis
ot %ﬁw%@ﬁf@éaoﬁém@%%st S 1B§lF<F19% Eﬁgﬁ&fs WELIRG tis,

Li chen planus, Phenphi gus, |gus

Ep P%ﬂmﬁlybnaQOIEuhmﬁ§@r sarpfulagia iinitis;anggiond ehlrmls including rhinitis
va eous. .£0sing

v A1 B B ADSRSISTR PR oy
( ngba’ses mhﬁai;pmlypdsmt fiewwid lufiped 1dﬂ>@atﬁic8ﬁtaﬁ;&t1a1@haﬁﬁdrﬁé S,

t t tosis,. Crohn's
(57 DisE B AR s R Fnd S MrhoPoRah i Sease
or sér@@éﬁﬁ@p@ﬁdy%dr@f@aﬂﬁes‘@ﬁcﬁ Bs AkyRs Efsﬁ&fdﬂlﬁse P®rRtic arthritis

from.the (far. exanple m graine, initrs or
ec2ERgder’ S%@fasemea@%té ISCRSS] %egreaﬁfy%@m@orawate@m sslerasis;

(j)o (P ibonARKivE Y ATP tefnodtIlia 6%@&%%%?&1%&&%&% to injury [for
eart, liver, lung, bone marrow, skin or cornea; or

c h el gos injur] eldisdasa) arthitidesd{ & examplt oreupmoid atiisis,
ti ostbiGarthflfis, %ﬁ@?%@?al éltlﬁg]?tl{gﬁrotﬁers&gﬁﬂ&%e d!hta,s Fi)ﬁtgrvertebral

scl erosi s, er osli Cqui ficiéenc
Sy dm: danrAli@@r tempqnumanﬂllstdmdemsde@nmhmm; Hon@tmodelhng disease

nat Sus. or ste eryth t osus,
e PR %‘t"’i%’ylis OIS% §Sea§$)?5§?‘ﬁ c1o )ayglgn'ahc)(@latéts,l scleroderma,
dl ab;eatde:‘anndaep&ﬁssm dlssfylﬁd §poifey o8 tBopaeHIEY dripariddafal HisGase (such

hyper drone | eprosy (such as | epronatous
IeE?E? , =|dontal di sease, Sezary syndrone,

(4) (skin and eyes) psoriasis, atopic dermatitis, contact dermatitis or other eczmatous

dermitides, seborrhoetic dermatitis, Lichen planus, Phemphigus, bullous Phemphigus,
Epidermolysis bullosa, urticaria, angiodermas, vasculitides erythemas, cutaneous
eosinophilias, uveitis, Alopecia areata or vernal conjunctivitis;

(5) (gastrointestinal tract) Coeliac disease, proctitis, eosinophilic gastro-enteritis,
mastocytosis, Crohn’s disease, ulcerative colitis, irritable bowel disease or food-
related allergies which have effects remote from the gut (for example migraine,
rhinitis or eczema);

(6) (Allograft rejection) acute and chronic following, for example, transplantation of
kidney, heart, liver, lung, bone marrow, skin or cornea; or chronic graft versus host
disease; and/or

(7) (other tissues or diseases) Alzheimer’s disease, multiple sclerosis, atherosclerosis,
Acquired Immunodeficiency Syndrome (AIDS), Lupus disorders (such as lupus

erythematosus or systemic lupus), erythematosus, Hashimoto’s thyroiditis, myasthenia
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i di opat hi ¢ t hronbocytopeni a pupura or disorders of the
menstrual cycle; in a warm bl ooded ani mal, such as

wOoraevs/07T1981 present invention further provi des aP@EGBRW7/004716

of treating a chenoki ne nedi ated di sease state (for

exanpl e a CCR5 nedi at ed di sease state) in a warm

bl ooded ani mal, such as man, which conpri ses

adm nistering to a mammal i ngeed of such treatnent an

effective anount of

4-{(1i?,31?)-1-(3,5-di fl uorophenyl )-3-[4-(3-ethyl-5-is

oprgmvysl, tyfe Pﬁﬂab@eﬂﬂémﬁ@%@yn&ome eosinophilia fascms hyper IgE syndrome,
neth | sul fon pi peri di ne,

i pe but I}-I-
)1% ‘%ﬂ ?%E&%GP%I QU %wbt(l’aﬂﬂ ad gspase @a synqrgme,
Of B6pdifc thé@mbocytopenia pupura or disorders of the menstrual cycle;
4-{(I|7 3i?)-1-(3, 5- dlfluorophenyl) 3-14-( -ethyf 5-is
“b%i"’é’éﬂ‘/b]-oﬂdqdranﬂfn 54‘@]@?5? a2yl - 4-yl ) piperidin- 1-yljbutyl}

-1- (9%Rd léée%'infvé}ﬁ%h)f&'ﬂfb? 'bfo%d%?aﬁ%fho oP el %ec&i%ﬂl&?}%.é %ﬁeihated

accept abl e sal er eo for t erap e rea
dispasg stater(fortskaopled C‘eﬁﬂimbdlatsdl diseaas stnlahm al warpierloaded kaimal, such

B U RO bl T oot n e
afnouurtwlfat{ém BRY)- aca;mmfam@hmyﬂ)m-gt @Jahylgb-ﬁb@_?%ﬁ%?l JLeakiazol-4-
t t osition. erefore in
sBiBnds T B TRy Bulst Drnc e one pRoveeadedy soceptabl

ﬂﬁmmﬁmgeutlcal conp05|t|on mhlch conprises

4-{(l17?,3i 9)-I-§ 5-dif] uoropheny ) - 4-(3 thyl-5-
i sopHoertapserd-K1Z. 3th)11a@ - lﬂuwy&wb@-ﬁr[dr(ﬁ -ethyl-5-isopropyl-4H-
t |rt

e P YA AR B oY o
p W%ﬂl@ﬂmaccwleasaﬁﬁlgnrﬁc@u thie dmmppum:fa:@pnah lo6a warm blooded
af'i’ii:lﬂla}j i@t as nginl Hﬁﬂ{‘tlcﬂ[ar %&ﬁfaﬁx'é(g cﬂeﬂloﬁmg 5"«{0 qg xgr%tplet&ﬁ{S

present 1 nvehti‘on provi St
regepipa aativitynsaod mgmdubntxs mposllyi fonmthed:in aecnmancs @4th Riaxdaig

pﬁénééeglafg aft :Qg%cglf)%aesrﬁﬁ harmacenticabeomngSition. i sopr opyl - 4H1
- t r Thereforefin yhothérepdcdihg -plresydt]lrbléhtidn}prowdes a pharmaceutllcal
b oL oar dhne 1 & prarmmetl el Ly
isop@p e 1 9f 4@ e 1 §l§ﬁ1§éri<ﬁﬁll Tyi]B@tthla(rHaﬁﬁkﬂlfoﬁ gplgendme ora
conp03|t|on wil | npri se, exanpl e,” from
bymaggutiealy %qmablgﬁamegmf)(acﬁmmreéynf)rmamh@anceutsveﬂy

acceptable adjuvant, diluent or carrier. In a further aspect the present invention provides a
process for the preparation of said composition which comprises mixing 4-{(1R,3R)-1-
(3,5-difluorophenyl)-3-[4-(3-ethyl-5-isopropyl-4H-1,2,4-triazol-4-yl)piperidin-1-yl]butyl} -
1-(methylsulfonyl)piperidine with a pharmaceutically acceptable adjuvant, diluent or
carrier. Depending on the mode of administration, the pharmaceutical composition will
comprise, for example, from 0.05 to 99 %w (per cent by weight), such as from 0.05 to 80
%ow, for example from 0.10 to 70 %w (such as from 0.10 to 50 %w), of 4-{(1R,3R)-1-(3,5-
difluorophenyl)-3-[4-(3-ethyl-5-isopropyl-4H-1,2,4-triazol-4-yl)piperidin-1-yl]butyl}-1-
(methylsulfonyl)piperidine, all percentages by weight being based on total composition.

The pharmaceutical composition of this invention may be administered in standard

manner for the disease condition that it is desired to treat, for example by topical (such as

to the lung and/or airways or to the skin), oral, rectal or parenteral administration. For
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%v, for exanple fromO.10 to 70 %v (such as fromO0. 10
to 50 %), of 4-{(1i?,3i?)-1-(3,5-
waledoBoephenyl ) - 3- [ 4- (3- et hyl - 5-i sopropy! - 4H BCRGB2G07/004716
azol -4-yl)piperidin- 1-yl]butyl} -1-
(et hyl sul fonyi ) pi peridine, all percentages by wei ght
bei ng based on total conposition. The pharnaceutica
conposition of this inventitch-may be admi nistered in
standard manner for the disease condition that it is
desired to treat, for exanple by topical (such as to
thesh putipaseg thgerrotippuLEd ofilaiy snventianonashiee fofaiyted by mieansrlaewalin the

oL A 53 MUY, 101,015 DB R OPES Ml

sykpg\Wwowiders) g'rﬁmmfst aquabuts drlody ‘%ﬁiumnsfor sﬁspensﬂm&,r(bbld) emulsions,

aer gsol s er formul ati ons ., capsul es
BT Hstst rE am aL B S BB b B P R g dueous
or@ﬂy&ﬂ&@ﬁ@%kgﬁgﬁmﬁhgpld) enmul si ons, dispersible

powder s, gp03|tor|es oi.ntnments, creans, drops and

st e} %tablﬁ jphamasgusical sawpastion ofshis jnvepqn s %Suaﬁble for oral

adﬁllﬁﬁﬁ%%h nit ddssdl HAR!6r g%[&aéﬁt@&&t! &@lipsﬁ@mﬁ&{ $dn@hinsHetween

his invention is one suit for oral adm nistration

0. lmg andl kg ofds HYB IR 163, Sfdbflucssrhenyly3 44 bpthik S-topoapstid,2.4-

Hl g25§ﬁﬁ%§§fEﬁgﬁﬁﬁﬂﬁrggﬁ%ﬁm¥¥aﬁﬁ¥ﬁg gfe?hifls-isopropy

| - 4 Tidahqtier4spetira ﬁmﬂhao@uiycta) pmrmmsmdm wof the-iytehtiornt iglone suitable for

. }-1- (et hyl sul.f on N another aspect a
il R e SRR B BRE R i e BRRIIES, P2 one
Sui tFabh patfeat ma}ﬂiebél\/@ ff@tﬁicampret d[rﬁlﬁfrﬁ\reﬁ_bhhsafmraaﬂbuﬂmt aubeotaseous
or i ntranmuscul ar_jin ag ati1 ent receive,
R € a0 s e Sneien o e ol or exeriple i the

@tl%g%gﬂ% A1t R BHS mbiRon HAS BordfosfBoblbaBil Adhididered 1 to
1 of the conpound, for example in the range_ of

4 ’@npm gay 1T}tednt2@4q§qg§,~13}trg¢rtlptﬂars sybgtaRpophH#nd ipframuscular dose may
%?igﬁ?ﬁ/tlﬁéaﬂg opﬂ)cﬁ!gs i EHMH AR Vé-lyttﬁb iftrdVelBiR J38E mgﬁ‘ﬁc given

ravenous, raarticu subcut aneous and
byi quntisunus tfbsien mgepqu dfdingg. \ﬁéwnmdvm aavh pefierd Wob kreegive a
daélgjoga td%soenwhuﬁjt 1s %B% ?efl% cid;ﬁaleél? é)rtﬁée/l geﬁ 3‘%§$ dg?ey t}p:e
coﬁipbatmxabd:mghdtmeamk’edp]atol4emnesvpet tayr. ecel ve a daily or aI

dos Dr oX i mat el U|val

par chEdplving LBSER ErE SRR Sl difee i atdoblfinjos te
4-YQRBR)I1BS- Al lodFenyl)-3-[4-(3-ethyl-5-isopropyl-4H-1,2,4-triazol-4-
yl)piperidin-1-yl]butyl}-1-(methylsulfonyl)piperidine, or a pharmaceutically acceptable

salt thereof or a solvate thereof (hereafter Compound X), for therapeutic or prophylactic

use in humans:

@

Tablet I mg/tablet
Compound X 100
Lactose Ph.Eur. 179
Croscarmellose sodium 12.0
Polyvinylpyrrolidone 6
Magnesium stearate 3.0




The followng illustrate representative pharmaceutica
dosage forns containing the 4-{(1i?,3
w0 20080395+ di f | uoro rhenyl)-3-[4-(3-ethyl

H1,2, 4-triazol ~4-
yl)pi peridin-I-yl]butyl}-I-(methylsul fonyl)piperidine,

- 5- 1 sopeDEPBRe04/004716

or a pharmaceutically acceptable salt thereof or a

sol vate thereof (hereafter

therapeutic or prophylactic
(d) (e) Buffers, pharmaceut
(osol vents such as pol yet hy

Cogpound X), for
use in humans: (a)(b) (O

i cally-acceptable
| ene glycol, polypropyl ene

conventi onal procedures wel

glycol—glycerol or EtOH or conplexing agents such as
I xy- propyl b- cycl odext|mmg/tablel be used to aid
CollLBH i@k on. The above for gt ons ey be—obtained—by

| ' known in the

Lphawﬁﬁd&utlcm

art. The tab

'“”%Wﬁulose acet at

| 229s (a) (c) nay be enterlc

ézéhthalate. The |nvent|on

PENYEDRK rhBAREES (O conbi nat

conpositions wherein

PN therapres or

Ma—g{xqsnums@amge | - (3, 5-di fI uor

dphenyl )-3-[4-(3-ethyl-5-is

oproryt=4tHt24-trt+azol

yl)piperidin-1-yl]butyl}-I-

(@dr a pharmaceutically acceptable salt thereof,

_,_|__

(met hyl sul fonyl ) pi peri di ne,
or a

cohpti-sing-4-1 (]

hAar nnr-anfn r-gl r-nnhncl ‘LL on
Tal CAT Iu A A~ aY W CAT o IT P
Tabletdlloy | (3. 5.

m /Elble = o

Ceh bﬁﬂéfﬁphenyl) o-[4-(s-etn
_H 1.2 4-triazol-4-yl)piperj

Vi Ob 'Sopropyt—=
J’ -vi] butvl} 1-

l@ﬁemﬁ%ﬂéulfonyl)plper|d|ne

92r a pharnaceutically

ntl vz

oonelr

CCE thereof—+9

038%@%?53? Soﬁlufn;w e sanme conpo

LILLLLL DL CI CU CUOUTTC Ul I \-IIL 1 y
éﬁrlon) or sequentially

PulytiaypRrralgdnt for the treat
L _above di-sease sta

tes Inn

mept of any one of the
rticular for the treatnent

Mgenestn piftr&mmat or y di sease

sl-@ heumatoid arthritis,

pSoriasts, 1 nfiammatory bowet—drsease, COPD—asthma
and allergic rhinitis the conpound ‘
s (d)
Capsule mg/capsule
Compound X 10
Lactose Ph.Eur. 389
Croscarmellose sodium 100
Magnesium stearate 1.0
(e)
Injection I (50 mg/mL)
Compound X 5.0% w/v
Isotonic aqueous solution to 100%

Buffers, pharmaceutically-acceptable cosolvents such as polyethylene glycol,
10 polypropylene glycol, glycerol or EtOH or complexing agents such as hydroxy-propyl f-

cyclodextrin may be used to aid formulation.
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of the invention can be conbined with a TNF-ct
i nhibitor (such as an anti-TNF nonocl onal anti body

w@ swsh7@31 Rem cade, CDP-870 and D. sub2. E. sub7. PCT/GB2@7/004716

TNF receptor inmunogl obulin nolecule (such as

Enbrel .reg.)), a non-selective COX-1 / COX-2 inhibitor
(such as piroxi camor diclofenac; a propionic acid
such as naproxen, fl ubi profen.fenoprofen, ketoprofen
or ibuprofen; a fenamate such as nmefenam c acid,

i ndomet haci n, sulindac or apazone; a pyrazol one such

as pheaRY E@ﬁﬂ%on%aﬁb@@ltélﬁéd W@n%iﬁl'anaﬂ%r@‘é@&réé Wl kidown
COX-2 inhibitor (such as neloxi cam cel ecoxib,

i the @b’@’;&ageutlg% affe itablets (agf g may bg pgt)%tlp 6qgtqﬁd§/é:onventlonal means,
f&f“e&?ﬁﬁl@ %?x‘o‘%nde a%&'tﬂ%%f@@llul@ée %E&&t@ Eht‘ﬂ&late.

hydr oxychl or oqui ne, d-penicil e or auranofm or _
par ebeingention foutler rejatesito cmélnph@stémapm oegenipositions wherein

% Pﬁj;l éfg%ﬁtﬁforép%eﬁﬁfl" %9—@5&91% RE pr%I)yltA{ﬁ 1,2,4-triazol-4-
y()ﬁl,pEr-ldin-ﬂtyl]huqn]lf}éﬂyiebhyﬁu[fdny(l)g}petldlhyé ,-ob aiphaprac@yically acceptable
ri azo eridin u -
sttt & BRFBHASTH BETPH aprinb Al et |y

defiephabile3-$4(3-cth H-ﬁ@f)nopylagﬁu Izelttriatdlm—yl)papdrﬁukplyr]buﬂyg 1-

blos%nthe3|s i.nhi bitor, Poxygenase LH
(kY Ipifesy Dgiperdise, Orrwaméwg% Yactnabls 1Y threntels gdministered

st e o

tmﬁ@@H§ﬁBQVPn®P%®§a@h@@bﬁ@ﬁémﬁﬁ—aIkylsulfonan1de a
Jr&&)tlarbf&‘ WeRRGHR Wtﬂé %ﬁgﬁﬁﬁtoryﬂ d]i%_sis rggumatmd arthritis,

thox t et rahydropyran suc eneca
PSBiadik Qﬁﬂammatopglbcmzhl diskasafSOPD Lesthehazind pHergivapinitisaheevenpound

npound suc uj nol i nec ound

ok feRizator SbedRpbinkl Wil g SRS ich 8 b e IR HeaSetona
afitlisdaty qsuchbs ﬁ@ﬂnca&@(@ﬁﬁS’w BaD. thb 95ab7.),r b GOEFHeSIptor

antagaoni st for a | eukotriene LTB.sub4., LTC. sub

ippnaRlebplingrolecyts (SudvAs Esbrebtoedl ampeleiEye GQXnd / COX-2 inhibitor
(GRASE ﬁﬁrd}[‘&n%r cﬁcleféﬁékotalis&%nﬁb é%u%%h §yﬁdf>r@én Lubindfer®2:

an am di no conmpound such
femnrodsm kdmm@@yg@paﬁe@mfmmm gs mefenamlc acid, indomethacin,

sggl{r?ég gﬁ%@s g %rila ggrg%qg uﬁlﬁ &ihh%ﬁyl@}t&%? ea[Q T(d%h as aspirin),
apC@X2ildabitor (meshlas Inmi;bm(aM(eﬁé’c@)ﬂ,b R@cbﬁiﬁzv'xa,ldecomb or etorlcox1b) low
dose methotrexate, lefunomide; ciclesonide; hydroxychloroquine, d-penicillamine or
auranofin, or parenteral or oral gold.

The present invention still further relates to the combination of the 4-{(1R,3R)-1-
(3,5-difluorophenyl)-3-[4-(3-ethyl-5-isopropyl-4H-1,2 4-triazol-4-yl)piperidin-1-yl]butyl } -
1-(methylsulfonyl)piperidine, or a pharmaceutically acceptable salt thereof, together with:

o a leukotriene biosynthesis inhibitor, a 5-lipoxygenase (5-LO) inhibitor or a 5-
lipoxygenase activating protein (FLAP) antagonist, such as zileuton, ABT-761,
fenleuton, tepoxalin, Abbott-79175, Abbott-85761, an N-(5-substituted)-thiophene-

2-alkylsulfonamide, a 2,6-di-tert-butylphenol hydrazones, a

methoxytetrahydropyran such as Zeneca ZD-2138, SB-210661, a pyridinyl-

substituted 2-cyanonaphthalene compound such as L-739,010; a 2-cyanoquinoline
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Ro- 245913, iral ukast (CGP 45715A) or BAY x 7195; a
PDE4 i nhibitor including an inhibitor of the isoform

weDB807193aNn anti hi stami nic H subl. receptor ane@yeBR®U/004716

such as cetirizine, |oratadi ne, desloratadine,

f exof enadi ne, astem zol e, azel astine or

chl or pheniram ne; a gastroprotective H sub2. receptor
antagoni st; an a.subl.- andj.-sub2. - adrenocept or

agoni st vasoconstrictor synpathom netic agent, such as
propyl hexedri ne, phenyl ephrine, phenyl propanol am ne,
pseudaepiuad suches LABABIE3204d ingol6) yﬂdilﬁﬁdh li(lj’le bblﬁlpound such as MK-591,
oxy [ ydrochl oride, tetrahydrozoline
hyd?@bﬁégé?r Q g tazol i ne hydrochl oride or

ethyh RRERBS ﬁwﬁfsﬂ%r RYRLOFBAON THlSib4., 3T ARl Ch@b' s064. % c

agent such as i pratropi um bron de, t'i ot r opi um brom'd

oxi t F&BisubA. pelestgdiizom @qgﬁmﬁetlrmrofta@lhm@pm—éme auch as L-
b. supky 392; B@a@dﬁ% nipQFRRf ?@éé@ RER ﬁher&%ﬁﬁarﬁﬁle such as
met apr ét’ef eno I soprotereno I'soprenaline,

al bubtsrmilast; sdlelzenecaddoxinfidamiie euchl as BiHl PR 2600 bt a compound such

t er but al.i n renaline, bitolterol late o
T bt ARy A GREL FR iAo B Rl yERr R Tof g-12525,
t heoRbaQMBﬂ)]lBelr@lﬁldasam(mIDwilMlSAD BﬁBAYC}OTl@H] cronogl ycat e;

a nuscarinic _recep and MB antagonlst
an’ i ASEAduhibikes "@fﬂ%&\anﬂﬁ}élbﬁ?f qfﬂ?ésqu(nll EfD; mi et i c;
ar, i Qrb@ﬁtﬁﬁjst 1Hf5%§ubt1 dl%s% %r\@n{agoﬁlg(wﬁlezﬁ c%bfﬁilﬁénl&atahlgg
effects, suc one
flu nd@mratd@ne t&x@wmdmo,l agtemizode hzatdstieg ommmitmtrhasmne
dlpropl nat tlca§one proplonate or

D R oRarrige SR ki pra anttao§ R 07 ® Pr O, O

WBI ahh QRGOL LRI idb’hfpadrerﬁ)b!ﬁho@%oﬁst%ﬁ&ﬁﬁétﬂ&bﬁs ynbathomimetic
col | agenase, or gel ati nase or aggrecanase; such as

coUageshstchas (pmwlhe)cects@m rigayieplsing, phpmpp@panolamine,

co PRt Bl RPN A Sheri

MVP- tieprahydrozoline hydrochloride, xylometazoline hydrochloride or
ethylnorepinephrine hydrochloride; ‘

e an anticholinergic agent such as ipratropium bromide, tiotropium bromide,
oxitropium bromide, pirenzepine or telenzepine;

e a f.subl.- to 3.sub4.-adrenoceptor agonist such as metaproterenol, isoproterenol,
isoprenaline, albuterol, salbutamol, formoterol, salmeterol, terbutaline,
orciprenaline, bitolterol mesylate or pirbuterol, or a methylxanthanine including
theophylline and aminophylline; sodium cromoglycate; or a muscarinic receptor
(M1, M2, and M3) antagonist;

e an insulin-like growth factor type I (IGF-1) mimetic;

e an inhaled glucocorticoid with reduced systemic side effects, such as prednisone,
prednisolone, flunisolide, triamcinolone acetonide, beclomethasone dipropionate,
budesonide, fluticasone propionate or mometasone furoate;

e an inhibitor of a matrix metalloprotease (MMP), such as a stromelysin, a

collagenase, or a gelatinase or aggrecanase; such as collagenase-1 (MMP-1),
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a nodul ator of chenokine receptor function such as
CCRI , CCR2, CCR2A, CCR2B, CCR3, CCR4, CCR5, CCRe,

WEZRE/07@8R8, CCRI, CCRI O and CCRII (for the C-ECT/GB2007/004716

famly); CXCRI , CXCR2, CXCR3, CXCR4 and CXCR5 (for
the CX- Cfamly) and CX3CR for the CX3-C famly;

an osteoporosis agent such as rol oxifene, drol oxifene,
| asof oxi fene or fosonmax; anjigmmunosuppressant agent
such as FK-506, rapamycin, cyclosporine, azathioprine
or nethotrexate; a conmpound useful in the treatnent

of Abdlagaisk-2 (MIMPLRY, BlREEA063 (MM XRRtRhel@in- 2 QEMP-3),
whi ch prevents or |nh|b|ts the viral proteln pl 20

f r onstespeRtg (MYE-1Qetnd sepmelysineh(MMPsid) gpML
(reco n‘gﬁ'd{ﬁ%tr b clﬁglog\‘ﬂ% kefc%%r ﬁﬂ&ti&%ﬁ% ésQfCﬁP @CER?? ¢or2A,

reconbi nant anti y exanpl e
ant i CGREBpLCLB3 MERDAANHRY, @CRﬁQG}CiRﬁe@CRS,r@@%WGmand CCRI1

N : . :

o PRGN E D 6 RRASRERA AR VR REAGRCACH (e -

ag(re]nX @Aﬁmty&gaﬁ@mm mgmhisltﬁg(ﬁHC?{a}mﬂyheno?i nehr ecept or,
ther than use VI I 'Us sSucC as a

ocmn ORIRARPEISIS Rend S¢ ?ﬁ?lgﬁfl? drploxjifgne. leéélmfegﬁm freerpaxs

, & s@fmﬁmuﬂmsgm hg@n%dcﬁraﬁﬁld ﬁ)st ﬁﬁarﬁm ciBGoWREN

the H'V viral 'envel ope and a cel nbr ane” {such as an
ant|agﬂnqpnw<mn@ﬁpn@§ay enfUV|rt|de (T- 20) or

‘-{I-S ﬁg%’g%ngp%{lﬁd Jse PB&PO éfe@:{{fi l?lgs% @g%é a%léi?or I—h'i]/ol\rll\%cﬁor{ Or CX a?r)ple: an
DC- Shfant tvhict Ipfﬁy’}bmts ar mhtb[teﬂﬁlvﬁ&]/mdiein@tl ba ﬁomg@m@host cell
SR, S BhEG ABbleo h SITBlBafy fE S

( ddC}ecoﬁlbﬁlmcanﬂBody;i fol exarh P PR OG 421 &n 63T Sroup 2RPLAWBb iy (or

adefovir aor tenofovir (for exanple as free base or

di sopioditied /£ %ﬁﬁb@@@)a}ltlb%iy},@ﬁ angiher agent geichdyterteres with e
t r anggiiRleasgrdup Wb icis fof QKaHWﬁMSQOG}e‘Ah L&t Rfich prevents

del avirdine or "efavirenz}; a protease inhibitor {for

exampindingijte e ghgrmakine; rRedptREdther theadfRiawbad byrthe HEY aivpd &such as

as f B%Céﬁf‘fgogfst or antagonist or an anti-CXCR4 antibody}; a compound which
interferes in the fusion between the HIV viral envelope and a cell membrane {such
as an anti-group 41 antibody; enfuvirtide (T-20) or T-1249}; an inhibitor of DC-
SIGN (also known as CD209) {such as an anti-DC-SIGN antibody or an inhibitor

of DC-SIGN binding}; a nucleoside/nucleotide analogue reverse transciptase
inhibitor {for example zidovudine (AZT), nevirapine, didanosine (ddI), zalcitabine
(ddC), stavudine (d4T), lamivudine (3TC), abacavir, adefovir or tenofovir (for
example as free base or as disoproxil fumarate)}; a non-nucleoside reverse
transciptase inhibitor {for example nevirapine, delavirdine or efavirenz}; a protease
inhibitor {for example ritonavir, indinavir, saquinavir (for example as free base or
as mesylate salt), nelfinavir (for example as free base or as mesylate salt),
amprenavir, lopinavir or atazanavir (for example as free base or as sulphate salt)}; a
ribonucleotide reductase inhinbitor {for example hydroxyurea}; or an antiretroviral
{for example emtricitabine}; or,

e an existing therapeutic agent for the treatment of osteoarthritis, for example a non-

steroidal anti-inflammatory agent (hereinafter NSAID's) such as piroxicam or
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as nesylate salt), nelfnavir (for exanple as free base
or as nesylate salt), anprenavir, |opinavir or

war@sanayir (for exanple as free base or as suP@&B2007/004716

salt)}; a ribonucl eotide reductase inhinbitor {for
exanpl e hydroxyurea}; or an antiretro viral {for
exanple entricitabine}; or, an existing therapeutic
agent for the treatnment of ogjeoarthritis, for exanple
a non steroidal anti-inflamatory agent (hereinafter
NSAI D s) such as piroxican1ordic|ofenac a propionic

aci Chlcc‘lU]‘feHad?gip | P sufcfl le?%;&feﬁ rﬂubﬁpﬁ Hrfgxflcﬁﬁ]ofen ketoprofen

ket opro upro narrat e su as mef enam ¢
aci dr ibupdefemtafaednmte sugh ayiefenasnic apidziodemethaoiy sulirslho pe

SUCh %Z;’ @he %%) 35048 S P eﬁsﬂl ta?zy)h@ta%aﬁ ? &%h %sc' ép{r n, 4 COX-
cORE“E1 1 de

or "such *as “cel ecoXi b,
r of eZ:mhlbh)toDsuchehmcalmxnbbval@nomh,ab@emlb onestor1cox1b an analges1c or

intra-artic r ther ti.costeroid
yal OO PRl SHO R BRI SRR SR B stlpialsen
I eC eqitsQhvig) bRYPIK Biecepthi@npicggant invention still

further relates to the combjnati on of
4-{ (Therprgqent) myen(agn gtill further relates to the comblnatlon of 4-{(1R,3R)-1-(3,5-

dﬁh&ﬂogﬁ’én%hﬁﬂy Blet 15415&&0;%&%& §4lt§%[-@-®bk }p@rldm— -ylJbutyl}-1-

riazol -4-yl plperldln-l-

(mmlﬁl}fogmmﬁlmﬂn)epplp%ephaanmuthaﬂy acqgh@bhééléﬂleteeﬁtqgvher with: (i)
Iﬁ’ﬁfﬁtlg%lt ﬁig{rn?o ﬁ'l)ta ptl'ﬂa teagfl atnﬁg ?Jctb‘f‘ \SP/WF )t 'ﬂrc gh&té ?u% é‘y @geﬁé&m

Tetoact| vati ng
cauvtiigg nhzgdme ((GJE) 1)1h1bnon, fw)eeml IY(RDER mhdnwer(v) ancpdbesignmpolecule

(] . inhi bi tor . i nhi coaGv). an. ..

gk b agiec -4 PHbPRT oA el EE R o8 nbivicor

(V&@Laagg@d’dss-ﬁ ;phésphite aelﬁgﬂltdgem&e inhiitok; I()xr)] a kM%g BI@ug fsand B.sub2. -
i nhi bitor i ucose- 6 sphat e dehydr ogenase

qu?m?rkﬁnfa@PmS'é Y’sé)an e et iR 0g) & ing Sdise

ith@5BR Y, sABHBHONI(Rif) anW¥itosatc agknt, e30 WroREENd, sulfinflyrazone or
col chi ¢i ne; (xi) a xanthine oxi dase i nhi bi tor,

begzbroptaransolxiil(@drpy thdwrmenesedeipgeeus gD 2 tigngforming 2 Exowih factor
(ﬁlﬁ%}fﬁ(@ﬁé?ka‘c&éﬂ LA P r@‘;tﬂ%ct&fqagg@rytgaﬁhﬁfa@astgg&b\wl)faaor

none Seécr et agogue,;
e.gr, badihfibrabistrerdwhitsFictor,(bFGW)) (xviiph gtaﬁhletytel enacoplhgg colhn

BT N AIT MO v
NG w8 @captcﬁ affagsn ke CRbM Me gebupndnabﬂnrgg)ffbacn-eosc SB-
Zg%léggs lrnﬁ aﬁt()ﬁ@ld%%ﬂl% é}ﬁﬁgr? Ielglstgse 1nh1&tors gelecte)d from the group
consisting of UT-77 and ZD-0892; (xxi) a TNFa converting enzyme inhibitor (TACE);
(xxii) an induced nitric oxide synthase inhibitor (iNOS); or (xxiii) a chemoattractant
receptor-homologous molecule expressed on TH2 cells (a CRTH2 antagonist).

The invention will now be illustrated by the following non-limiting Examples in
which, unless stated otherwise:
(i) temperatures are given in degrees Celsius (°C); operations were carried out at room or
ambient temperature, that is, at a temperature in the range of 18-25°C;
(ii) organic solutions were dried over anhydrous magnesium sulfate; evaporation of solvent
was carried out using a rotary evaporator under reduced pressure (600-4000 Pascals; 4.5-

30 mm Hg) with a bath temperature of up to 60°C;
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NK. sub3. receptor antagoni st selected fromthe group
consi sting of NKP-608C, SB- 233412 (tal netant); and

wo20080893( xX) an el astase i nhibitors sel ect ed PCDGBRIVE/004716

group consisting of UT-77 and ZD-0892; (xxi) a TNFa
converting enzynme inhibitor (TACE); (xxii) an induced
nitric oxide synthase inhibitor (iNOS); or (xxiii) a
chenpattractant receptor-hongkegous nol ecul e expressed
on TH2 cells (a CRTH2 antagonist). The invention wl|
now be illustrated by the follow ng non-limting
(iExenphasgriaphyndnilesh ptherwisssated atad fathervmsiOgraplhy) on silica gel;

tenperatures are given in degrees Celsius (00, .
t%%@?%&%@%?@éﬁﬂf? BES Gedput P%lﬁ?%gel Rhtseihére a “Bond Elut
co1BRHNeY Ricwke to, tHldehits.a Rlunk Joafmﬁﬁg\tog&_zbg of §ificd @M@8nieon

18_25C;Jéé§£ organi c solutions were dried over

PHHAY aiFenhe sdgrrReda pontined &t @60l dispesablesiiringe and syrparicd by a
P 530G, g ) CAKBARA LK y09 K e i
Bond RluaSBatWhare ap EselugfeS@f calpnn'bis 6Ga@d foj thjs means a column
cééﬂ%igiggiagrg%eg%ﬁggyhgﬁﬂ!: gc?iff I(Igotgt%x{ei#pg%ﬂ %h%%ngeé é’rrrcr)lrenalrxlferrfla{t%gﬁ Sorbent
Tedimolvay bt AphlowstLIT) ffiwa dndustial EselteOWbira Mghdch Cidergetd, Mid

| at es; a,"Bond t" colum is referred to, X
G{l)aﬁ?%g%gﬁ@ Wherg, ﬁfﬁ?ﬂ%‘&ﬁ%—fﬁﬁsﬁwﬂwa‘éﬁn@@m S asfpmidoghis
mtnsd mxgmamafoetﬁtl;ryl)ﬁnﬁlb pSLystSIﬂ:ﬁ% fdsinl db@ailfbﬂijf‘ﬁgn aedtnaht®dhddlogies

a i sposa .syringe and supparte y a porous
If&r:gg%ﬁftggmdf Wis Qarh &%flownabg’ml@ WYSA. Cal i forni a,
(ifﬁfblﬁgi Ogiéﬁléi'ﬁ[ tht REurB@sE eaMBAPWRAB Aoy FLC and’i{éﬁ&ﬁm%‘nes areagiven

) ute(tnm) SCX colum” i1s referred to, I'S nmeans
for dlilystraticnssai ni ng benzenesul phoni ¢ aci d

R e r .
({388 peoRpetrlt AStal AT SO Bl SRETR g con o
obvginedbly digent prockksnigudoymdvt;préPlacationgaere réfi€ateifan@e material was
é'ﬁﬁgpnaut(tn) PS-/ra-am ne scavenger resin" is
et err ed to, this neans a /r-(2-am noethyl)am ne
(powhet giveantH Na4R date b quotddnd saiArfyenatdeld eeheofod Giaps
7 I ndustrial Road,. S@#}% q,_San Carl o
R PR el

SRSt IR B n PRy Per e & 1o famstiglsilane (TMS) as
atf Btiid] S1a8dE AefethinedRdI00WIHE Gsifdpbrd®AGld DPMIO [BI,SUD;) as
th%lsgl(\efgntfuglressl (l)t{leur%vtisreasgalte(c)l?cglglligé constants (J) are given in Hz;

(vii) chemical symbols have their usual meanings; SI units and symbols are used;

(viii) solvent ratios are given in percentage by volume;

(ix) mass spectra (MS) were run with an electron energy of 70 electron volts in the
chemical ionisation (APCI) mode using a ditect exposure probe; where indicated ionisation
was effected by electrospray (ES); where values for m/z are given, generally only ions
which indicate the parent mass are reported, and unless otherwise stated the mass ion
quoted is the positive mass ion - (M-+H)";

(x) LCMS characterisation was performed using a pair of Gilson 306 pumps with Gilson
233 XL sampler and Waters ZMD4000 mass spectrometer. The LC comprised water
symmetry 4.6x50 column C18 with 5 micron particle size. The eluents were: A, water
with 0.05% formic acid and B, acetonitrile with 0.05% formic acid. The eluent gradient

went from 95% A to 95% B in 6 minutes. Where indicated ionisation was effected by



(v) yields, when given, are for illustration only and

are not necessarily those which can be obtai ned by
wa@lRdosgeErs1 pr ocess devel opnent; preparati ons WePE&I/GB2007/004716

repeated if nore material was required; (vi) when

given, 1H NVR data is quoted and is in the form of

delta values for major diagnostic protons, given in

parts per mllion (ppm relatlgwe to tetramethyl sil ane

(TM5) as an internal standard, determ ned at 400 Mz

usi ng perdeuteri o DMSO (CD3SOCD ) as the sol vent

eldttt@psy CESE whers @altitafol di/z &0 ghleh N@nealy bdidhs (whichah@icate the
%i@\%/{en in Hz; rfg i) c{%erri cal .,synbal s have their usual .
PaFERRaT ate raortyehiand ugises alsnyise stater dhe masy lon quatgd)is the positive
a8 ¥eOMARLH 0s are given in percentage by volune; (ix)
mass spectra (MS) were run with an el ectron energy of
(xzothe cempouads ¢ighe Exqmplesand dethedsaters pameskusingrihg ABAG name
[ i obe.. .e_i ndi cat ed
s PIERE Mool (Pl PRAE B Wi R Bpd 1 DR
(wiia thecfolldwing aptredateongiaxeaned:general |y only i ons which
indicate the parent nass are reported, and unless
ot herwi se stated the mass ion quoted is the positive
masSHFon - ( MrH) +; TétxahytiOlfvarghar act eri sati on was
per d using a pair of G 1son 306 punps with Gl son
233£§Mfanp| er and Oé?@et%mooo mass spectroneter.
10 Thepirg conpri sed Wai-gb-peyslethey 4. 6x50 colum C 8
wWwth 5 mcron particle size. The eluents were: A
wat BIB&kt h 0. 05% f Bi-ffecuiadalamiyiem Rydrideet onitrile with
0. Opfadpr m ¢ aci d. Dﬁﬁ&h@\hﬂﬁ&hegr adi ent went from 95% A
to 95% B in 6 m nutes. ere 1 ndicated ionisation was
ef Bt ed byel ect r obpragpapelS) ; where values for mz are

gi vgr erally oply, i,0ns ich indi.cate the rent

rrasgrhal}\lgﬁjr1 eport ed, Hio?nzdé S%F@Y?@CI&?W@F%IQ@']S{ W@@B@HE

15 MaSTPAPN quot ed i sTéth@r@g®inmtmottupesuthéate ( M-H) +;
(xi he conmpounds, of the Exanpl es and Met hods were
narr%’(flﬁﬁ%i ng the | UMRETSEWRalEHSgr am f r om Advanced

Chepiisiol Y Devel opnpBhtivdWoluM&r Si on 6. 00; and, (xii)
the follow ng abbrevi ati ons are used:
MTBE Methyl tert-butylether

20 Example1
4-{(1R,3R)-1-(3,5-difluorophenyl)-3-[4-(3-ethyl-5-isopropyl-4 H-1,2,4-triazol-4-
yDpiperidin-1-yl]butyl}-1-(methylsulfonyl)piperidine
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THF Tetrahydrof uran; DCM Di chl or onet hane DI PE

Di - zso-propyl ether DIBAL D -wo-butyl al um ni um hydri de
wore®0DI9BEt hyl sul f oxi de | PA i so-propanol R- Bl NAPT/GB2007/004716

(R) -2, 2" -Bi s(di phenyl phosphi no)- 1,1'-bi napht hyl TPAP

Tet r apr opyl anmoni um perrut henate Ml eq Mol ar

equi val ents Rel vol Relative volunme MIBE Met hyl

tert-butyl ether Exanple 1 4-{1fl-

, 31 ?)-1-(3,5-di fluorophenyl)-3-[4-(3-ethyl-5-isopropyl

-4 -1,2,4-triazol -4-

Ayixpirpef (38)3-@;Sydiftmroptehyl)-3¢(rendiyisifoh gy bippiidyeiptapana A

P90 Shu-sprpiner-aphedyipzok i miseipe €26 b bz
(3.2 gyin)t@mame(se(b mQ)Mas%@éted at reﬂux for 24 hours under Dean-Stark cond1t10ns

4- I
Thaytagein Wasponlen Ap 42 Mt hencaordnomuide ot Gour (12 Jo) was

adRd. TiRAL&SioA twak BEdidiat 609C R 1D AHES abNEEH I o g&% Kemperature.

conditions. The reaction was cooled to 60C an _
Mgghargl Caaghwas addedbansitheieeastipngninare waowashpd with 2Mtshdthm
t t s and t.
nTSHEERSOP RN 52 658, ACRERL R B AL Ly
siipalclrommatogaphy Qi‘ﬂtln‘g withua gradigst of@thlybatettd fo 228 metlanoiethyl

' ver d. eyapor at ed.
a#%e ﬁ§§1 Bé méégﬁﬂ?hﬁﬂﬁ%?gvl @P?ﬁggﬁ?%ag?ﬂ -aphy
eluting with a gradi ent of ethyl acetate to 20%
RSP il B d Rl G4 G b
didstiabRer@BRier Bl QO BmpdindBhoe 39 Gf\%lté/mlhe solid and

the second el uted di ast ereonmer (i sonmer B, title
conmpound) gave 2.9g of white solid.

Isomer A : 4-{(1R,35)-1-(3,5-difluorophenyl)-3-[4-(3-ethyl-5-isopropyl-4H-1,2 4-triazol-
4-yl)piperidin-1-yl]butyl}-1-(methylsulfonyl)piperidine .

TH NMR (400 MHz, DMSO0) 5 0.75-.08 (3H, d) 1.1-1.5 (14H, m) 1.7 (1E, m) 1.8 (15, m)

1.85 (1H, m) 1.95-2.1 (4H, m) 2.2 (1H, m) 2.3 —2.45 (3H, m) 2.5-2.6 (2H, m) 2.7 (3H, 5)
2.75-2.8 (3H, m) 2.9 -3.0 (1H, m) 3.6-3.8 (3H, m) 6.55-6.6 (3H, m).

Isomer B: (title compound), 4-{(1R,3R)-1-(3,5-difluorophenyl)-3-[4~(3-ethyl-5-isopropyl-
4H-1,2,4-triazol-4-yl)piperidin-1-yl]butyl}-1-(methylsulfonyl)piperidine

1H NMR (400 MHz, DMS0) 5 0.9 (3H, d) 1.1-1.4 (13H, m) 1.6-2.15 (SH, m) 2.2-2.35

(3H, m) 2.4 (1H, m) 2.5 (1H, m) 2.6-2.75 (7H, m) 2.9 (1H, m) 3.6-3.8 (3H, m) 6.55-6.6
(3H, m)

The (3R)-3-(3,5-difluorophenyl)-3-(1-methylsulfonyl-4-piperidyl)propanal used as starting

material was prepared as follows:
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| somer A :
4-{(117?,35)-1-(3,5-di fl uorophenyl)-3-[4-(3-ethyl-5-iso

w@e@pprwal H- |, 2, 4-tri azol - PCT/GB2007/004716

4-yl)piperidin-l-yl]butyl}-I-(
e . 1H NWR (400 MHz, DMSO) d 0.75-.08 (3H, d) 1.1-1.5
(14H, m 1.7 (IH mM 1.8 (IH m 1.85 (IH m 1.95-2.1
(4H, m 2.2 (IH mM 2.3 -2.48-(3H, n) 2.5-2.6 (2H m
2.7 (3H, s) 2.75-2.8 (3H, m 2.9 -3.0 (IH mM 3.6-3.8
(3H, m 6.55-6.6 (3H, n). Isoner B: (title conmpound),
Steg-1{ (11 ?, 3i ’?)-I (3, 5- dlfluorophenyl) 3-[4-(3-ethyl-5-is
opropyl - 4H1,2,4-triazol - g peridin- 1-yl]butyl}
Prepfra(trp@tqf;lr@eqhﬁawlfmlﬁe@ﬂmxw ml)rlmpewémewm DVBO) ~ d
0.9 (3H, d) 1.1-1.4 13H 1.6-2.15 (8H, m 2.2-2.35
(3H, M 2.4 (IH m =2. 75 (7H, m 2.9
(IHn)3638(3I-®/rv\) : , M The
(3R)-3-(3,5-difl uoropHenyl)=3- (I met hyl sul f onyl - 4- pi pe
Ethagls%/%%gcé%gg @tnrg(lﬂ e&)sv%gsrciggseé?qr %Jlﬁg prr{E{rtes%re howedS b}P a lexllaeavgss

(EleDRdl Swlétpﬁa&hmé(mbmﬁmmba@@al th ‘tl{él wRegdel mleﬁeﬂwlme

ISOﬂ Eecotate g) was charged to a reaction
wa

Mi(bir¢larbd D@A éS Tell wel) westhaggred IOy (vespelraapl thegregetion
b
mu?Eﬁ e%togly(ii ﬁ{:ge@\ge{nl i gﬁ%ﬁgﬁggsp%gyﬁ%ﬁgﬁjﬁ stu‘l)fo )E]%h%%Mé? mol eq)

in PEM @abbvolvat‘gllwmlgmjlmwetm ef DEdE El rebyrd) Wkssaddaiatotthm\essel

maffiaihie e 3e Sityle herost e (O R Yengof ity S
betweén) 0 &l 100Ganitibthe Beakiiorewasadmplrte. D(ﬂbiﬁ(ed Watee (5 xeblgl) was

G e HSEBS L ALP P RLANE | BIRELSE Wi, o

res@ltin® ?Eé@@@@ex@ sesaehtdd NG thedrichnid Pitasé RAEEInOtMES t6 @mbﬁmately
Purified water (5 rel vol) was charged to the reactio

4.5rphotol b ataingphsric ﬁFSéIHatf%lr This opRcapiFais Was ke il tBRRITE (10
rel ll Gras 20RARE Het réd&gorpgkﬁl%é‘rﬁra‘(&ragalﬁ%@Qﬁ;ﬁ&ﬁ&a@% 5 l:h@vol by

ani Cc phase was concentrated to ap I‘OXInHteé(i;ld
redrledd resisutgyistillatiogp Heother pergon pf laIHEo(ﬂo refivel) svan eddedrand the

resﬂfﬁgg ?1:11 ﬁgﬂsﬁdne\gas sﬁﬂgd 5&%1&\6 F ﬁl&)(ﬂ]aglré ?(Jr aYl%ngt 6%%11&99 el]ql& solid

t1ron concentra
wad isblated|by\firatiop, washed with DIPE (2 rel vol) and then dr1ed at amblent

met hyl sul f onyl ) pi peridin

temperature to give the sub-titled compound in approximately 93% yield.

'H NMR (400 MHz, DMSO-d°) § 4.05 (q, J= 7.1 Hz, 2H), 3.46 (d, J=12.0 Hz,
2H), 2.81 (s, 3H), 2.76 (t, J = 11.5 Hz, 2H), 2.48 - 2.38 (m, 1H), 1.90 (d, J = 13.3 Hz, 2H),
1.56 (dd, J = 35.4, 3.5 Hz, 2H), 1.16 (t, J= 7.2 Hz, 3H).

Step 2.

Preparation of (1-methanesulfonylpiperidin-4-yl)methanol

\
O//§6—N CH,OH

1-Methanesulfonyl-4-(ethoxycarbonyl)-piperidine (1 mol eq) was charged to a reaction
vessel followed by a line wash of THF (6 rel vol). The reaction mixture was cooled to

between 0 and 10°C. A solution of lithium aluminium hydride (1M in THF, 0.75mol eq)
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reduced pressure distillation. Another portion of DIPE
(10 rel vol) was added and the resulting suspension
wo®seTiosr ed at ambient tenperature for at | eaBCT/682007/004716

m nutes. The solid was isolated by filtration, washed
with DIPE (2 rel vol) and then dried at anbient
tenperature to give the sub-titled conmpound in,
approximately 93%yield. 1H.NyR (400 MHz, DWVBO-/) d

4.05 (q, J =7.1 Hz, 2H), 3.46 (d, J = 12.0 Hz, 2H),

2.81 (s, 3H), 2.76 (t, J = 11.5 Hz, 2H), 2.48 - 2.38

fc(lf&veh '5% a lﬂie %s}(&' THE (:1 r%ﬁv(;f) \lvgs adaé’& tso tﬁe whsdl Ci@epsflg the
tqnm@@élprgbet@/ﬁerbw and 20°C and then the react1on mlxture was Warmed to 'cimblent

t«{rrlnpwgl‘t:‘%rg mﬁﬁeﬁ%ﬂ?ﬂ tﬁé %%Et?}d?l' \pas%og'% ﬁ%q‘QActlon mixtur v&a’iis cooled

anesul fony oxycar - pi per i di ne
tcnhfltweeup)o awd52°6h Angbel mtela(l relaot)ivoas thmsdwiged ol thoweseelby a

i ne (:6..rel ol | on

e fuE R Bopdhn Belf of B o A Be ARSI Bt Fee o
<albyrcharpiamsM/HCL, dmﬁthlkw‘lﬂgnheTtHﬁpeI@tu?ésmdve@@ dodl 1060 Thdxgacion

[.ine wash of THF@&llrel ﬁ%{? tglét;%thev seIh
HR’éf@{ﬁ‘ﬁad"f%‘é‘e‘ﬂ@rfﬁ PO EAPE nu*ﬁﬁ&“ Sh ©
phdt8s §pRGicdODANL X8 HI Qolyias MAFdHa the a@mu@ﬁﬁasé %ﬂﬁé‘d £k b 18ast 15

and stirred until the reaction was corrﬁl et e.

R

mipges angrhepbasessapagaied. cHis et arganirdtiiids @emcw@ﬁﬂed to
Bklfrr}a?eqjy ¥BL 850 bé,vaaluna/&akaua%ﬁ amﬁe GRasaead B@aﬁlb g)CM)

rralntalnl t etenperature between 0 tO
pitise wabladdedttp thercenesniran, thehases) saparatdd el the otgpnie mhatsgu ng
[
?%@%t%%}) 1Io§ n?%%? r?ﬁ tSX lquoz %tjélﬂ)ts re%g 2%%113@:?(%16 %)I?E(alo rel vol)
was m‘lxmdads theeesuhlelﬁ‘dnedle fdexillatonl ap 4@ to ABCmATier emcemtchtibingn

t he rat ed. 5 rel ar
oA fRGs T SPEeso i febtipiore DGR el Fried S ne
ré0RInRRRSGTo510P & Ahieht tdherdtine ahd SrgtbEappiddihatplydBeninutes.

was cancentrated to approxinmately 5 rel _val

eI SRR s s oA b Bl s P ot | rsbgh and

dRB@&Caniht Fhule® td H6e £ @ﬁ@atw@éoﬁapohmmrh?@ﬁe{ﬁnately 87% yield
separ at ed and the organi c phase concentrated

appr OXINNR €400 gH3, ¢RCLYdB.8Bydday Fﬁ%@ﬁe?r He, 24Ds3-p4 (¥ =i Hz,

O %Rk ofeL k529 400, £ L1Seffeilesd [ Jos -

12.5, 4.2 Hz, 2H).

Step 3.

Preparation of (1-methanesulfonylpiperidin-4-yl)methanal

Method A

(1-Methanesulfonylpiperidin-4-yl)methanol (1 mol eq) was dissolved in DCM (5 rel vol)
in a reaction vessel followed by a line wash of DCM (1.2 rel vol). Pyridinium
chlorochromate (1 mol eq) as a slurry in DCM (10 rel vol) was added followed by DCM (5
x 1.2 rel vol) as line washes. The reaction mixture was stirred overnight at ambient

temperature, after which water (18.3 rel vol) was added and the phases separated and the
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approximately 5 rel vol by vacuumdistillation nore
DIPE (5 rel vol) was added and the resulting slurry
weomBeTosD anbi ent tenperature and stirred forPCT/GB2007/004716
approximately 60 m nutes. The sub-titled conpound was
isolated by filtration, washed with DIPE (2 x 1 rel
vol) and dried at anbient tenperature to give the
sub-titled conpound in appr@0-drately 87% yield 1H NWVR
(400 MHz, CDC13) d 3.84 (dd, J = 9.6, 2.2 Hz, 2H),
3.54 (d, J = 4.9 Hz, 2H), 2.78 (s, 3H), 2.67 (t, J =
DGMgﬁadd@.assBdl-l)hroukh?a&hert Yp&alB of silic2Hytinglwiidethyl ac¢thfe, The SBvent
, J.=12.5 4 2 Hz, 2H). Step .3. Preparation. of
wab evipsiEg e e Fpler s b b fampaErs b
apploxMeldrpn@ayid@nyl pi peridin-4-yl) met hanol ( 1 nol eq)
was dissolved in DCM (5 rel vol) in a reaction vessel
followed by a |ine wash of DCM (1.2 rel vol).
MEYba g ni um chl orochronate (1 nol eq) as a sl urry in

DCM (10 rel vol) was added followed by DCM (5 x
(111\é¢tham$1)1foa$1pipﬁﬂ@mv€aﬁhé§haffph@ nelLa) ﬁl&mﬁkwl%rrseevm@ 5 welght

ST BN ol MBLE L, LETRE L A AEAFLOUINGIY. N
M@hplgﬁﬂﬂpfhdim?ﬂoxiﬁe Wh@ avap dissdded 1hr13§1]‘g|65 el s'ﬁl@)rm a separate
11.1C el u °
vesB oo i Brstveiieb b e e BE 2 oo ke
refotion had fetehed edsfnpwmh he récisel mﬁktura wapﬁltcﬁmil thedugh yeldt®%hd the
SO%/W ield. Meth

entl\?é@l’%ﬁé‘%gP%h%/ﬁlﬂiaﬁéF veruR o lepT9 e sthsitid o 2 piigisogin
apgmlrﬁgg@qy%%ﬁe@ eves (2.5 weight eq) and TPAP (0.05
eq) were charged to a reaction vessel with DCM (30
reI vol s). NMet hyl - norpholine N-oxide (1.5 nol eq)
hssolved in DCM (5 rel vols) in a separate vessel

and added to the first vessel, keep the tenperature
1 NEItlmmcsalf@lyl@%c@OKmrhoealwiP@ndlhaéﬂ lafag@@s ws@%mtweaction

TS ETLBAAR R S BIALY PUE T 5580 v
addedsiewly) keeplnig-the tbinpeka’aﬁe of thhrehﬁlcmcblelodv {768°C. After 3 hours another
charge of DIBAL solution (1.5 mol eq) was added at low temperature. Once the reaction
had reached completion the reaction mixture was quenched with ammonium chloride
solution (20% w/w, 2 rel vol), keeping the temperature below -67°C. After stirring at this
temperature for 30 minutes, HCL (2M, 2 rel vol) was added, again keeping the temperature
below -68°C. The resulting mixture was allowed to warm to ambient temperature
overnight to give white slurry. Water, HC1 (5M) and brine were added until the precipitate
dissolved. The layers were separated and solvent was removed from the organic layer by
evaporation in vacuo to give the sub-titled compound in approximately 65% yield

(contaminated with 1-methanesulfonylpiperidin-4-yl)methanol).

Method D

A solution of DCM (5 rel vol) and oxalyl chloride (3 mol eq) was cooled to below

-70°C. In a separate vessel, DCM (2 rel vol) and DMSO (6 mol eq) were mixed before
addition to the oxalyl chloride solution via a syringe, keeping the temperature below -64°C

during the addition. After stirring for 10 minutes a solution of (1-
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approximately 40% yield. Method C
| - Met hanesul f onyl - 4- (et hoxycar bonyl ) -pi peridine ( 1

worioseTip3nas wei ghed into a reaction vessel w p¢T/O8RI07/004716

(16 rel vol) and cooled to -770C. DIBAL (I Min THF,
1.5 nmol eq) was added slowy, keeping the tenperature
of the reaction below -75 C. After 3 hours anot her
charge of DIBAL solution (1..B1mol eq) was added at | ow
tenperature. Once the reaction had reached conpl etion
the reaction m xture was quenched w th ammoni um

nféﬂiaﬂéshlf&lyﬁlﬂbéﬂduﬂﬂl-yﬁ)ﬂﬁ%a%lv(ﬂ bl B in VUM (5 &ee&?] agl DRSO (0.5 rel -
enperature bel ow -670C. After stirri ng[ at t

V?‘éﬂ’ﬁ%?%eéarl@ePlég thyderpperaitiedelopi607G fyring h%ilddmn) Thggeaction
nfEERAyas 2RI A7 - 1P R 1D Iﬁlﬂﬁteﬁ ﬁé'f@fc‘:raﬁﬁfﬁﬁ %1@@511%6 @'}89 (hol dD&lowly
resulting mxture was allowed to warm to anbi ent
viagrsyenga: Urhs reagiipmingiiere tias gllowed/inivieamgo morrytemm@re oyaayight.
Hgﬁ &QMaglgel % Qf?is %M% & wﬂﬂg gcgoh{ﬂgttﬁe reécl‘gl% c@ kx}aﬁe} Bath, DCM (5 rel
ol ved. ers were separ at e dlso ven% was
vol oy ediefl lbefasra deparaui@ahé: taykmymd wbghl@/lhpD(M layer with: JEW@M, 5

e{jvgﬁuﬁq %?H{%#‘ﬁgt’é‘%}k%%} 1on saltjur}gtecli S 2PR 5)0§A 1rt1a‘13'1|y¥)rige5 % rel

vbH MEheraesitl kd1odty lvaé Ratolved froth-thd JrigRtid piee Jr vais (daek v tifs sub-
sol ution of DCM (5.rel vol) and oxalyl chloride (3 nol

tided ingperoxdpAtey 766 Ydt-ow - 70C. In a separate vessel,
DCM (2 Nmkg r%ﬂﬁr@b@hm 66 (4TPHn), 8% V’me(mmdz Re(REY =

addition t oxal ¥ chlorrde”’sol ution via
183y 9.Ages erﬁb)l, 2g8 {sn éH) emdddattintet /5. DwW. 7 HZLGGEI)LRJW 100 (m,

ddi tion. e | ngfor 10 m nutes a solution
Z%Igel(@-@%‘{*ﬁagésggp%o%??{pr%% ‘i din-4-y,1)methanol ( 1 rol
eq) in DCM (5 rel vol) and DMSO (0.5 rel vol) was
gdd , keeping the tenperature bel ow -60Q0C during the

‘tion. The reaction m xture was held at -700C for
P#6paFhiib 66isd Bl 61ye3 ALl eicBtarlesul RinFIigeTidig-4tyl)proptloaRa)
slowy via a syringe. The reactign m xture was all owed
to warmto roomtenperature overyighty. HO (2M 5 rel
vol) was added while co § fon in an
ice-water bath. DCMy(5|rel fvol) waS added before
separating the Iayer\g/u d mashing the DCM | ayer with:
HC (2M 5

(1-Methanesulfonylpiperidin-4-yl)methanal (1 mol eq) was charged to a reaction vessel
followed by a line wash of toluene (11 rel vol). Piperidine (0.1 mol eq) was charged to the
vessel followed by a line wash of toluene (0.5 rel vol), and the reaction mixture heated to
between 85 and 95°C. A solution of the iso-propyl malonic acid (1.25 mol eq) in toluene
(prepared as described above) was added in 10 approximately equal portions over 6 to 8
hours and the reaction mixture was stirred at to between 85 and 95°C until it reached
completion. The reaction mixture was then cooled to between 40 and 50°C and HCl
(0.5M, 3 rel vol) was added to the reaction maintaining the temperature between 40 and
50°C. After stirring for at least 15 minutes the phases were separated. Sodium bicarbonate
(0.5M, 3 rel vol) was added to the organic phase, still maintaining the temperature between
40 and 50°C." The 2-phase mixture was stirred for at least 15 minutes before separating the
phases and washing the organic phase with water (3 rel vol). The organic phase was then

concentrated to approximately 16 rel vols by vacuum distillation at between 40 and 50°C.
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rel vol), then sodi um bi carbonate solution (saturated,
5 rel vol); and finally brine (5 rel vol). The organic
w@eioseTto3as renoved fromthe organi ¢ phase i NnPUHCGBROOT004716
| eave the sub titled in approximately 75%yield. 1H
NVR (400 MHz, CDCI3) d 9.69 (s, IH), 3.68 - 3.54 (m
2H), 2.96 (ddd, J = 12.3, 9.7, 2.8 Hz, 2H), 2.78 (s,
3H), 2.43 (dquintet, J = 9.5p24.7 Hz, IH), 2.10 - 2.00
(m 2H), 1.81 (M, J =13.8, 9.8, 3.9 Hz, 2H). Step 4.
Preparati on of Zs-propyl
TSuéde mtrblawsfom:gh@ itiReyoluion chrifikd MHRPRRA ao @nd 50°C and then
(1- I\/Et hanesul fon¥ pi peri di n-4-yl) met hanal 1 nol %
cpagntekeariy apPreymatehe Ak VelrPyesein distiatiche Ehwﬂ%une V78 thhen
o to %Ewﬁedl o %ﬁmdoclalﬂdrsﬁ}red/fak )1t 1e£§v[ @@ﬁﬁxﬂﬁé&%t s témgalam?eqeefore

was charged to the vessel by line wash

isploting:the sylptifed eimppund by ﬁkﬁ@tlwm@drwbmgéhﬁ Tagisha v igh W@@n@ﬂl rel
A ORRED R % PRI BB Ol R0 RN
aptesdmbfebdb%8bprekl) was added in 10 approximtely equal

por t gﬂmé‘%gPgﬂﬁ%ﬂi‘f‘]&&:@%@a&%qg@@%@% ﬁq) S)i:(g‘it?ﬁeds 8,

o@qmolm I500y- (qlia@t, /226 N gtsgr@mmomm ohred, BE), 2.74
etvvee?] 40 (gnd tSOOC and I—llg ( VI?? @S )

(‘fédbh‘eéIZ P-4 He, F0adfbor- 1&&%1%) rh9§g 1t8196(mc= %Hﬁ)ér%?t(d%f 24.9,

t t stirring for at |east 15
1Fn?n%\§gg ﬁ%’ zzgseg;%v\é?% g@par ated. Sodi um bi car bonat e
(0.5M 3 rel voI) was added to the organi c phase,
'Sﬁl]’él mai nt ai ni ng the tenperature between 40 and 500C.

€ 2-phase m xture was stirred for at |east 15
Poeparatien dfdfoppyE(R)3tBsadiflneropheasds3-fihdmethglsuliionylipéperidin-
ohiani C gpase wth water (3 rel vol). The organic
4FNREPARQALe hen concentrated to approxi mately 16 rel
M&héd By (ueiag Bisdidusrophdnflbbnicalkcid)et ween 40 and
5Q0C. Tol uene (3.5 rel volL) was clt_larged the sol ution
clarified at between 40 ang"5C and t hen concentrat ed
to approximately 7 rel vol @ acuum distillation. The

m xture was then cooled to between 0,and 10C and
t&

stirred for at |east 60 mnuEes t IS tenperature
before isolating the s d by filtration
and washi ng the res(Ddu with toluene (2 rel

”~

~ S\\
0

A catalyst solution was prepared by charging R-BINAP (0.045 mol eq) and bis(1,5-
cyclooctadienerhodium chloride), (0.02 mol eq) to a vessel followed by THF (2.8 rel.

vols). The mixture was stirred to achieve full dissolution.

To a larger reaction vessel was charged iso-propyl 3-(1-methanesulphonylpiperidin-4-
yl)propenoate (1 mol eq), 3,5-difluorophenylboronic acid (1.35mol eq) and potassium
carbonate (1.35 mol eq). THF (7.8 rel vols) and IPA (1 mol eq) were then charged and the
mixture was heated to 60 °C. The catalyst solution was then added to this mixture, and a
line wash of THF (1.4 rel vols) was used to facilitate this transfer. The resulting mixture
was then held at 60 °C for 2 hours. The reaction mixture was cooled to room temperature

a solution of L-cysteine (0.9 rel wt) in water (12 rel vols), was added. The resulting
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vol) at between 0 and 1C0C. The solid was dried to
| eave the sub-titled conpound in approximtely 59%

wWQ 2@B@71931 NVR (400 MHz, CDCl 3) d 6.87 (dd, J =PABG82007/004716

6.5 Hz, IH), 5.81 (dd, J = 15.8, 0.9 Hz, IH, 5.07
(quintet, J =6.2 Hz, IH), 3.82 (d, J = 12.0 Hz, 2H),
2.79 (s, 3H), 2.74 (td, J = 12.0, 2.4 Hz, 2H), 2.36 -
2.17 (m IH, 1.95 - 1.80 (omp32H), 1.57 (ddd, J =
24.9, 11.7, 4.0 Hz, 2H), 1.27 (d, J = 6.4 Hz, 6H).
Step 5. Preparation of /s-propyl

i3 bwad stirfectat dbdnh te@ipeRfe8 ¥l omighd 1rhe( PR tHen ByPatapdded the
ridin- 4-yl]propanoate Method A

orgaie BPTPY BiRd HMSRBANSH B diveluars 4 P- SAele\aqlsdﬁ%t(l%xeb ¥olghvas then
c%?g%d%h@%rb%ih B¥s GATcBhdMrhtdd géam% a(v%hgﬂer’om reﬁ‘%ls %ﬁher IPA

5- cycl ooct adi ener hodi um chl ori de)
(léqﬁ) ret wls) was shasped; ond againdthp hataiway @nsen’cr@ted t«e/ ® Ivel)lmevﬁ 3.5 rel

{fg ;ﬁg 1] ﬁl?r ‘gglgl‘tle‘? tlb 55 rgl%oi of‘rfﬁkl 'vs%% ghafrg%l aﬂjd tﬁé QASH]]'ﬁhQ Brixtd R véhs held

1 On vess e
atB0C35- Yefon 25166 mhipites yﬂeplhpﬁed i 76- 4; memmp@wmhm filtared into a

N SRR oA P L S S B v TR e

vol shroand 19RA the ctydtallisatian soletich wiraBmonalrtg @tbvated sebtbsample.
m xturﬁ was heated to 60 OC. The catal yst sol ution was
Thiy srsRHigedv R St LEi xt ure, and a |ine wash of THF (

1.4 1Rl r?’s@a{lﬁgatlwﬁ%lﬂtﬁﬁviscboﬁﬁg kd 50 At @nll Ricp vk 368E®4L-12
Teresutln m xture was then held at 60 OC for 2

Gharigo 29R6. wa@ql wias pded when Wﬁé}%t@éﬂ%@oq s9lutign was at 40 °C. The
9 rel w

ofyEREABRYbRf 38 14 Aol CafRhRIRERRLD, Tt ur 6

was Ehe qryseadlimi protut vanipadated by sictoefiliiagon. Thﬂn@ubhgsé@ was

d t

e B TR B o i SRR fefidd 8 Py s ina
vicumuebs )t EC tohgordtha s@edﬂmmntpbmmwsr% \ym;d t hen

conc 3. I

For  AER 0D 85 Dol 8 i % rsf if? oo izan apgins

qba,t£t12 MQOMQOIH afdeyi tlQ samalaj urms (@H d3J5= 1295), y.6b §1H m),
VO

L SR L So i 20 GRS 20 b= 13 and 3. 281 A9, 21
(1H, m), 3.46 (1H, d, J=12), 3.57 (1H, d, J=12), 4.71 (1H, septet, J=6), 6.98 (2H, dd, J
=8 and 1.5), 7.05 (1H, tt, /= 9.5 and 1.5).

Method B: (using 2-(3,5-difluorophenyl)-5,5-dimethyl-1,3,2-dioxaborinane)
A catalyst solution was prepared by charging R-BINAP (0.035 mol eq) and bis(1,5-
cyclooctadienerhodium chloride), (0.015 mol eq) to a vessel followed by THF (2.0 rel.

vols). The mixture was stirred to achieve full dissolution.

To a larger reaction vessel was charged iso-propyl 3-(1-methanesulfonylpiperidin-4-
yl)propenoate (1 mol eq), 2-(3,5-difluorophenyl)-5,5-dimethyl-1,3,2-dioxaborinane
(1.5mol eq) and potassium carbonate (0.2 mol eq). THF (10 rel vols) and IPA (1.1 mol eq)
were then charged and the mixture was heated to 60 °C. The catalyst solution was then
added to this mixture, and the reaction mixture was held at 60-66 °C for 2 hours. The crude

reaction mixture was concentrated in vacuo. The residue was largely dissolved into MTBE,
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at 30-35 0C for 15-30 mnutes, then heated to 70 OC.
The m xture was then filtered into a crystallisation

woemser193A | ine wash of 1PA (1.5 rel vols) wasPCBE6#82G00/004716

facilitate transfer. Around 1% of the crystallisation
solution was renoved to provide a seed sanple. This
crystallised upon standing. The crystallisation
solution was cooled to 50 0_G4_and then was cool ed at
12 C hour to 20 0 C. The seed was added when the
crystallisation solution was at 40 OC. The
afd W& BlukibS dhs ﬁﬁeré&ﬂﬁ'&d%‘ﬁ% pHadf Bﬁ&eﬁ THE rsR0RE E(ﬁﬁ%rv@atsu re
overnight. The crystallised product was iSolated b
cengentrased fivheuognil O‘ﬁlS tﬂth@tqdeiémlgtmmlgexeleﬁ@@dMEBE«aEmgs ingfsolid
et Eediltf Mok S oH0F VRN S ERIRRR AP 1 1O e
csmbemkit\ﬁaedffmnincpmm% yeld’75 % yield. 1H NWR (400 MHz,
DVS(W5) 0.96 (3H, d, J =6), 1.02 (3H, d, J = 6),
1.10 (IH, qd, J = 12.5 and 4), 1.18 (IH, qd, J = 12.5
a@d;4) 1.33 (IH d J = 12. 5) 1 60 (IH nm, 1.88
(1 , J=12. 49- 2. 66 (1 H, dd, i
P{Waaﬁfa%sf (3B)- éif" ?dlflwgyph?ly X t imetmlsul@lwapmendﬂh J=
(2H, dd, = 8 and 1.5), 7.05 (IH, tt, J = 9.5
and 1.5). thhod B: (usinﬁ F
2-(3,5-difluorophenyl)-5,5-d yl -1, 3, 2-di oxabori nan
e) A catalyst solution was preps ed by chargi ng
i ?-BINAP (0.035 nol eq) and b|§(|
cycl ooct adi ener hodi um chl 015 nol eq) to a
vessel followed by THF 2.0 eI. Vol QH The mi xture
was stirred to achi gy di ssolution. To a | arger
reacti on vessel ;rgyér o- pr opyl
3- (I - met hanesul f onyT piNgeri di n-4- yl)propenoate ( 1 nol
eq) ,
D%rsé&r,galdmﬁﬂm&ﬁ MOBRRYM m5et§:h981‘6ﬁ1r§ﬁ/dDIBA§rﬁ) @I 8%%5) @rseaﬁwas

eq) and potassi um carbonat e q) .
amd dramyvipecdvey 6} Byntgsetoamalution of ieiprany) e(3 t%ﬂuorophenyl) -3-.

e SRR PR TRy ESuER0E ) el Ay R (6 e,
10%@) atddct kegpingibettemperefaes bebivd5 4l BrregtioCwhostirzdad0iCor
Bil;!;\fis&fléjggction was cooled to —15°C. Methanol (646ml, 1vol) was added dropwise to

the reaction over 15minutes, the mixture was stirred for 30minutes until it had cooled back

-to -10°C. An aqueous saturated solution of sodium potassium tartrate tetrahydrate (2900g,

4.5wt) in water (8.1litres, 12.5vol) was then added very carefully, keeping the temperature
below 10°C (exothermic —10°C — +5°C, when the precipitate starts to form the exotherm

increases dramatically).

Ethyl acetate (6.5litres, 10vol) was then added and the mixture stirred at room temperature
for 30minutes. This was then filtered through a pad of celite. Washed through with ethyl
acetate (6.5litres, 10vol). The aqueous layer was separated and extracted with ethyl acetate
(2 x 10.0 litres). The organics were combined and washed with 50% water / brine (2 x
16.0litres), dried (magnesium sulphate) and filtered. The volume was reduced in vacuo to

half and then this was passed through a silica pad (~1000g, ~1wt) washing through with
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reaction nm xture was concentrated in vacuo. The
resi due was |l argely dissolved into MIBE, and this

w@odosniesl was filtered through a pad of silicapCle82007/004716

resulting solution was concentrated in vacuo and was
triturated using z s-hexane and MIBE. The resulting
solid was collected by filtration, and dried overni ght

in a vacuum oven at 40 0C. Thg.title conpound was
afforded in 67%yield. Step 6. Preparation of (3
)-3-(3,5-difluorophenyl)-3-[1-(nethyl sul fonyl) pi peri di
efhyPacetdtel (8106R89) 81 01Pandirall W%l@hﬂ%sﬁbﬁmd&fﬁi DhAB té giMa |aR1vh1te
t et rahydrof uran (D BAL- 55 8litres, tiﬁwas added

selido BFryeiallinsion sgnysthylpeatate obexans %ﬁVieé‘“r? S@bﬂ drgagp e subtitled

c&épé{ﬁad%sé%»hﬁe diifd wesephenyl) - 3- .
(met hyl sul fonyl ) pi peri di n-4-yl ] propanoate (646g,

1H 1@@?0 (bt DRISEH S o6 any ? gzrﬁ lrf8t 196: 1 |49(ﬁjl)m)atl 5@0@ 178 (2H,

eeplngthe f enperat ure e reaction
m91 1.8% ebloéfﬂm@ 2.82 - 3113 (314, h 8.86€31d 1 §) Fh9We 1 £ OdT, at) 3.09 (1H,

t | ol,) S ropwi se to the
qﬁ)éggé,dﬁ AQVer (_nglrcinég 3ggs(,li-llith’e& ng‘?gﬁaﬁg stirred for
30m nutes until it had cool ed back to -100C. An
S?(%ufous saturated sol ution of sodi um potassi um

rate tetrahydrate (2900gy, 4.5wt) in water (8.1
Pripar@on dA3RY-9.(3,5%8HuérdpRed B 1sufoRYILY-piperidyl)propanal
keﬂepl ng (thﬁe zeéper atur egbel ow ?@Cﬂ?exotﬁier mbi? - )(%p P
+50C, when the precipitate starts to formthe exotherm
increases dramatically). Bthyl acetate (6.51litres,
| Ovol ) was then added and the ure stirred at room
tenperature for 30m nutes. T as then filtered
t hrough a pad of celite. Washed~t hrigugh wi th et hyl
acetate (6.5litres, |Ovol). The aqueous | ayer was
separated and extracted tate (2 x 10.0
litres). The organi re conbi ned and washed with
50% water / Dbrine (2\X. ttres), dried (magnesium
sul phate) and fil tepea\ The vol une was reduced in
vacuo to half and thenQhis was passed through a
silica pad ng through wthet

Tacevarel OB (1 e narap ey Ry ol o Do Hlsopan-

1L62 {ee 1. 0631) Ved i atc@taﬂ' (Yﬁ% 1 W@él)taﬁd $8}d-Slethylpiperidine-N-oxide (1.2g,
Recr yst allisation from et acetate / 1sohexane gave

0t0h eq) gy ichloraseptlepag €. Qlﬁgessmypl)t goeted to —5°C, was added a suspension of
trichloroisocyannuric acid (189g, 1.05eq) in dichloromethane (2.5litres, 10vol) over 20

minutes in batches of ~50g (exotherm seen —5°C - +5°C). The reaction was stirred at 2°C
for 90 minutes. The reaction was filtered and washed through with dichloromethane
(2.5litres, 10vol). The solvent was removed ir vacuo to give a redish residue (308g). The
residue was dissolved in dichloromethane (500ml) and a fine solid precipitate was filtered
off through a pad of celite (250g) / silica (250g) (celite on the bottom) washing through
with 30% ethyl acetate / dichloromethane (5.0litres, 20vol). The solvent was removed in
vacuo to leave a yellow oil which was purified on a Novasep 1.5kg silica column, eluting
initially with 5% ethyl acetate / dichloromethane then a gradient up to 30% ethyl
acetate/dichloromethane. The product fractions gave the subtitled compound as a white
solid (174g, 68% yield).
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conpound as a white solid (96% . 1H NWVR (400 MHz,
DVMBO) d 0.96 - 1.23 (2H, m, 1.26 - 1.42 (IH m, 1.51

WO 208B81962H, m), 1.85 - 2.03 (2H, m), 2.42 - 2pGRGE3N;/004716

m, 2.86 (3H, s), 2.99 - 3.14 (IH, m, 3.19 (IH qd),
3.45 (IH, d), 3.57 (IH, d), 4.38 (IH t), 6.84 - 7.13
(3H m Step 7. Preparation of
(3R)-3-(3,5-difluorophenyl) -3l - met hyl sul f onyl - 4- pi pe
ridyl)propanal To a m xture of

(3i?)-3-(3, 5- D'fluorophenyl) 3-[I-(nethyl sul fonyl) pi pe

LR o SRR Bl R8P et R AR b

dp2Q4e®68| OHG G . By 018t (58 &) D13, 117 83, 0y 8k 121, 500684 - 7.13
to - 50C, was added a suspénsion o
GH. P37 61Bdyannuri c acid (189g, 1 05eq) in
di chl oronet hane (2.5l1litres, 1 Ovol) over 20 mnutes in
bat ches of ~50g (exothern1seen - 50C - +50C). The
Interipediate was stirred at 20C for 90 minutes. The

r h
PHEREM AL R ShEDFPE U ER AT ST Bt s
renoved in vacuo to give a redish residue (308g). The
resi due was di ssolved in dich onmet hane (500m ) and a
fine solid precipitate filteyed off through a pad
of celite (25Qg) / silj lite on the
bottonm) washing throu qg&yyl acetate /
di chl or onet hane (5. 01itres; The sol vent was
renoved in vacuo to | eave a yel OM/Oi| whi ch was
purified on a Novasep 1.5kg silica colum, eluting
Stepitially with 5% ethyl acetate / dichloronethane then
a gradient _up to 30% ethyl acetate/dichloronethane.
Prepar phlozhofdy-( f‘PS’&Y? éﬂ%pegai;é) -}-ethyilpreranamideonpound as a
mhlte solid (174q,
0.99 - 1.24 (2H, m 37 (IH, d) 1. 60 (IH n) 1.84
(IH d), 2.44 - 2.X
3.06 - 3.17 (IH m

: 2 (5H, ,
, 54 7.13 (3H
M, 9.55 (IH s). Interse fg?i}&— repa atlon of
4- (3- et hyl - 5-propan- 2~yl - | -triazol ~4~yl) pi peridi ne

To a suspension of 1-benzylpiperidin-4-amine (400g) and triethylamine (531.8g) in

dichloromethane (1.6L) at room temperature was added 2-methylpropanoyl 2-
methylpropanoate (349.2g) at such a rate as to bring the reaction to a steady reflux. The
reaction mixture was heated at 40°C for a further hour. The reaction mixture was cooled to
room temperature and 4M sodium hydroxide solution (1500ml) was added with vigorous
stirring. The reaction was further diluted with dichloromethane (1500ml) and water
(1500mli) before partitioning and removing the dichloromethane layer. The organics were
dried over magnesium sulphate, filtered and reduced in vacuo to a small volume. Diethyl
ether (2L) was added and the white solid was filtered off and washed with diethyl ether (2
x 500ml) to give the subtitled product (420g, 78% yield).

IH NMR (400.132 MHz, CDCI3) 5 1.15 (6H, d), 1.45 (2H, q), 1.90 (2H, dt), 2.13 (2H, m),

2.32 (1H, q), 2.82 (2H, d), 3.50 (2H, s), 3.80 (1H, m), 5.44 (1H, d), 7.29 (5H, m).
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Step 1. Preparation of _

N- (| - benzyl - 4- pi peri dyl)-2-net hyl - propanam de To a
waeepenwson of | -benzyl pi peridin-4-am ne (400gpCEHGH2007/004716

triethylamne (531.8g) in dichloronmethane (1.6L) at

room tenperature was added 2-nethyl propanoyl 2-

met hyl propanoate (349.2g) at such a rate as to bring

the reaction to a steady refdagx. The reaction m xture

was heated at 400C for a further hour. The reaction

m xture was cooled to roomtenperature and 4M sodi um

Shyﬁ%oxide sol ution (1500mM ) was added wi th vigorous

PR %ﬁ%&ﬁ o ?i%s-?f“ %&Eﬁyrﬁ’r’z{sﬁaﬁﬁweﬁemr e

yum sul phat e,

mal | vol une.

ite solid was

ether (2 x 500m )
%yield). 1H

over mag
vacuo to a

Diethyl ether (2L) was \added and th
filtered off and washed “wrih di
to give the subtitled produ 42Qg

NVR (400.132 MHz, CDC13) d 1.15 (6H/ d), 1.45 (2H q),
1.90 (2H, dt), 2.13 (2H, m), 2.32(IH q), 2.82 (2H,

Ads)olutl%n %ng((g "ﬂ)egf})l-gr p;iB é/f) -2-tnetl I- prgpanam cielf’IO(gg)) in glchzloromethane
(ﬂOObléme}sl addec( @op‘{vhy ko EBSqln‘tm)p @i pBosphoerpypenaichloriyd JIR0GEr5ed) in

R DRI 07 Y 39 ity eropepgharne- Thpesggtion was
stirreddit ONC Eor GombinaBebdfHe B6inY t\)&)&&ﬁiﬁ?ﬁt@@g% (ngdgﬁiﬁtﬁ@fo} Qurfher 1 hour.

|
TR OB ABRG 1 Lo DR RO DD DRSPS BA 3f 4. L bea) I
d{cﬁ%ﬁirﬁ&lidﬁb Qﬂﬁﬁﬂ%ﬁ@ add&{@fof)ﬁﬁe bbé}%omﬁutéé ’I‘hE ?élcﬁén ¥RGvarmed

for 30 m nutes before being warned
to30°Eand gtinresk for | hoyre Fherepgsion Waﬁrh@O1¢beacl(i’°63rﬁnddngIﬁ@bWéhi 2M

< Py, BRI S8 i v

sepgrated30d theraquem:s lafkeextiveted with dwhbromethad (2 @ 1e(mlanA11 the

%%fgg%\%gte cg{ngrheﬁ] ?1#{ WYQ %Cl}l&e gz%ﬁms) Oxmsmﬁﬁﬁ%a edratgl tllr%g Iaﬁiluze was

al{avendtto stand fir 8 hgliry. EneGdlvedtwas yemdee i0Y@as aad thay&ultma sil
dlaﬁc’@‘?ﬁﬁg’f‘ g(ﬁr% g%]&é)la aq%g %gﬁ%%ﬁ}’ )6(%11?613( ﬁg(r:etagt?onwmgxture was heated to

reflux (~105°C) for 2 hours. The reaction was cooled to room temperature and

concentrated under vacuum to remove all the toluene and excess acetic acid. This was then
suspended in water (1.5L) and basified with 40% sodium hydroxide to pH12 and extracted
With dichloromethane (2 x 4L). The organics were combined and washed with 50% brine /
water (20L), dried over magnesium sulphate, filtered and the solvent removed in vacuo to
give the crude product as an orange oil. The residue was purified by silica chromatography
eluting with a gradient of 100% ethyl acetate to 15% MeOH/ethyl acetate to give the
subtitled product (72.5g, 60% yield).

TH NMR (400.132 MHz, CDCI3) 5 3.88 (1H, ), 1.39 (9H, d), 1.80 (2H, d), 2.12 (21, 1),

2.24 (2H, q), 2.83 (2H, q), 3.07 (2H, d), 3.58 (2H, s), 3.88 (1H, t), 7.32 (SH, m).
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organi cs were conbined and acetic acid (200m ) was
added and the resulting mxture was all owed to stand

W0 200808198Bour s. The sol vent was renoved i n vacuRCEGH2G0ME04716
resultant oil dissolved in toluene (2000m ) and acetic
acid (200m ). The reaction m xture was heated to
reflux (~105C) for 2 hours. The reaction was cooled to
room tenperature and concen®$ated under vacuumto
renove all the toluene and excess acetic acid. This
was then suspended in water (1.5L) and basified with

Step§os sodi um hydroxi de to pHL2 and extracted with

' r, & b \1 WS conbi ned

G R e SR o P s e
magnesi um sul phate, filtered and the sol vent renoved
in vacuo to give the crude product as an orange oil
The residue was purifi y sillLca chromat ography
eluting with a gradigpf of \10 % etthyl acetate to 15%

MeOH et hyl acetate to give/the titled product
(72.5g, 60%yield). 1H {322%%32 MHz, CDC13) d 3.88
(IH t), 1.39 (9H, d), 1.80 , d), 2.12 (2H, t),

2.24 (2H, q), 2.83 (2H, q), 3.07 (2H, d), 3.58 (2H,
To & polutBorBE& 1¢berzyltd-(2-Thy3Z-rBbhn-2ey1-Btrep- 13y]) preeidme £26g) in @hanol

048 Y i BoRR PR ides | Do on bR k' e
res%ﬁ%ﬁbﬂct@e Yitas Aydrbgdnatled WbihP b pRbssuad oS lﬁaﬁﬁg)e ﬂlﬂﬁtjl_ﬁé/h&@ﬁlkeréd
. unger an argqQn at nmp ere was adqge % .
thrqygh  pad aﬁsﬂﬁea 8%65’218% 8’(‘@‘{?}‘.""1%“;%%0&%% Q9 ﬁtg%f@r@ewa%anws
weldYShe@anat&do Usd e réuRig 8§ RatlurBie®dMith RS Bh¥ttHBe the
was filtered through a pad of Celite, washing through

 titlggoppopnd (36eke, 8960l of et hanol . The organics were

renoved in vacuo and the resulting solid was slurried

'H MR (H03RW Hat (131 & | gR e 3Hhel 19 td) @) & i dddh dH) Soli(ad,

HEFON 2 1950 TR TR B ety o

IHXs, IH), 2.74 (td, 2H), 2.84 (q, 2H), 3.11 (quintet,
IH), 3.28 (dd, 2H), 3.98 (qt, IH). Exanple 2

Example 2

The ability of the compound of the present invention to inhibit the binding of MIP-153

(CCL-4) was measured:

An allo-reactive T cell line was generated by exposure of human peripheral blood
mononuclear cells (PBMCs) to L-DR4/B7 fibroblasts (immobilised with glutaraldehyde
fixation and irradiation) and subsequent expansion with anti-CD3 and IL-2 for 14 days.
The resultant Allo-T cells were frozen. When required, the cells were grown and re-
challenged with irradiated HLA-DR4+ve PBMCs and expanded with anti-CD3 and IL-2.
After 21 to 34 days culture, the membranes were prepared from the cells. These
membranes were incubated in 96-well plates with 2nM of the radio-labelled CCRS
antagonist [°H]1-{(3R)-3-(3,5-difluorophenyl)-3-[4-(methylsulfonyl)phenyljpropyl} -4-(2-
{[4-(methylsulfonyl)phenyl]sulfonyl}ethyl)piperidine and various concentrations of the

compound of the invention for 2 hours at room temperature. The plates were then
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The ability of the conpound of the present invention
to inhibit the binding of MP-1 b (CCL-4) was
woremwsirwat An allo-reactive T cell |ine was gePer/aBew7/004716
by exposure of human peri pheral bl ood nononucl ear
cells (PBMCs) to L-DR4/B7 fibroblasts (inmmobilised
wi th gl utaral dehyde fixation and irradiation) and
subsequent expansion with a#+-CD3 and IL-2 for 14
days. The resultant Allo-T cells were frozen. Wen
required, the cells were grown and rechall enged with

harvested antat{B ltar phgs-(ehipghddeampresasied deakedin h3%HREL CD3
conﬁmneé 6—2‘% BS% g{ﬁ' T_10%11&' tLAP’Ci ﬂfl qu ?q:%(%dtlﬁﬁ{lﬁlt rtﬂaﬁlegtgf%@]ﬁ)swash

prepare rom-t ranes wer
stepsnEhdameht ol B (@R)-31(3 StdiuompthenydM4f t he

goni st [3H] 1-
@n%ﬁﬁgu&?mgﬁﬁgnggdggﬁuo ophenyl ) - 3-[ 4- (et hyl sul f onyl)
(metﬂymlﬂn]lyl)’ghBMIljbulfcﬂay(}ﬂthyl)plperldlne retained on the ﬁlter plates was

cerdugred By OIRAOR EBHIF bt BHEH BRneR ot B U RMeG o i compound

of thdMedHtioR Bnd M cand@@wtﬁna&hlmmﬁc@&rs@mw&ﬁld 1Therpbas.8s
were thenharvested onto G-/ B filter & ates (whi ch had

diflypraphepyle-3d d{ pethysplipdphenybpowyber Codft ai ni ng 0. 2% BSA
(meﬁﬁr'isuilfgn}mﬂﬂel?}ll]sﬂi@cgyl}léﬁ#pglpénf REKA &1&&%&! @tgy. harvester

sing I0 wash steps
[3Fﬂl {(3|9) 3-(3, 5- dlfluorophenyl) 3-[4-

| -(2-

Resp b e Y ) DR L rop i Bl sibifaopromyiatr:

1,2 ﬂettalohédrl)plpetllhlﬁ IFyijtuen } -pi(atcthy ]l sudsnytipiperidine et @qmparator
scin lation countin on curves were

Cm%%?ﬁ? ﬂ%%%VW? néﬁﬁﬁ%ﬁﬂggg?ﬁﬁﬁ%ilnventlon and t he

concentration which di splesed 50% of bound

- (3i2)-3- (3, 5-

di f | uor ophenyl ) -3-[ 4- (net hyl sul f onyl henyl rop
TS {|[04_ yl) COLlpm(md y yl) pheny ]p (yNi)
t :V' ,i = Tl > P a - .

t est

44(1{1(,31?)?1 &, 9ﬁrﬂu0£0§h5w®L§- M@Lﬁpﬁfs;:ny@m@&%ﬂf ( 3-1 et?l?%ﬁss_ : 'f
or i peridin- 1- ut
13{1?%@5 ;HE@%EMy Yé&ﬁgﬁlhlneyang gbnparator %bnpouﬁd

(RetRfIsilfRyDppentihon are presented in Table

Example 3
The rat pharmacokinetic (PK) parameters blood clearance (CL), volume of

distribution (Vdss) and half life (t1/2) are calculated by determining the concentration
(exposure) of test compound in whole blood samples taken from rats at various, defined
time points subsequent to the intra-venous dosing (administration) of formulated test
compound. The rat PK parameter bioavailability (F) is calculated by determining the
concentration (exposure) of test compound in whole blood samples taken from rats at
various, defined time-points subsequent to the oral dosing (administration) of formulated
test compound and fhen by comparison of the ratio of the dose normalized total oral
exposure (AUCpo) with the dose normalized total intra-venous exposure (AUCiv).

Fraction absorbed (Fabs) is a secondary PK parameter that is often calculated from a
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Table | |5 Exanple 3 The rat pharmacoki netic (PK)
paraneters bl ood cl earance (CL), volune of

wale@snoitst i on (Vdss) and half life (tl/2) are PCT/GB2007/004716
cal cul ated by determ ning the concentration (exposure)
of test conmpound in whole bl ood sanples taken from
rats at various, defined 20 tinme points subsequent to
the intra-venous dosing (ad@lni stration) of formnulated
test conpound. The rat PK paranmeter bioavailability
(F) is calcul ated determ ni ng the concentration

knpwledensefithy clegrance é@%@ﬁ&mﬁ@lqbﬂlwrmoﬁ 2 ftsberinposp| Blae equation
foﬁcﬁ%%ﬂmfaﬁ&{rbf}aaﬁﬁﬁ% fcMI%WSOUS defined time-points

subsequent e oral dosing (administration) of
formul at ed test coﬁﬁmmﬁ/é(ﬂldilt/ﬁh}vi b30)conpari son of the
ratho: Qf, oral 25 exposure
th %lglg;%ﬁevépt%ﬁle?ﬁ%%%g%ﬁﬁ‘gr(rrlrlg@nn/g%l) total intra-venous
ex pbsingaeAblid do)sing,FtEﬂcbmpdimdb&@ dixeelvédralishethl aget]?mlde
ondar net er t js.often cal cul ate r.o
ORFG 35%1&118?@ S e t%%iljal éﬁﬁbcompaa%?qnamtmﬁm is 1
mg(/ﬂﬁ) ar@l{)th@cdlﬂ[ﬁisuﬁﬁ PO 'f&muﬂgi%n mtoe/s Dmx f@)‘% %ﬁeﬁ rmréqsﬂs )@{Lz
Fabs is as .- Fabs = X

Al@sﬁl@b' SagyHans Wit Sgii@c%ré @epuaé@rm%ffr% oicf bii@ wﬂ(vmn/, fheﬁw ggmpound
foﬁzﬂ%l'iatfoﬂ bf @H&@ QURAQS! Q 'ﬁg/k gwé %imﬁéhntﬂ% e%él?ragfeﬁél%] VEtal test

di met hyl acetam de {Oean en diluted _
commtmd dopredf 2 medke bh@wfenghal Bloed samplingpasid Volosing it vlane@i&a stick

t
ol e T a0 <RRORE O o LTI o, 20,
40W(5ﬂ&) 360,r720mahd #4440 (tdrdiac aukmtme)shmn‘esi aftetlda(sjmgte t a: I
t est f | at t e Vo
e o ARG AL BBELIB
thmaﬁlatedtmmthyamxpmaﬂngl qusesOHPRIODI. 5% W0 dymwaied 80 (0.BhOOR) such
post |V dosing.is via needle stick puncture

e el EafePmpind concenirdioses | e/ mriddos eaFaPosifion phths
ford@¥RioRiP9d DD 952 HNE0/ T8cer MAR ratd Pa=2 Qldel‘l%? ParkGhn Wistar

720 and 1440 (cardiac puncture) mnutes after” dosin
strain) are then administered, via oral gavage, the test compound formulation at a ose

volume of 2 ml/kg bodyweight such that each rat receives a total test compound dose of 2
mg/kg bodyweight. Blood sampling post oral dosing is via needle stick puncture of the tail
vein and is serial in design: two rats have blood samples taken at 15, 30, 60, 120, 180,
360, 720 and 1440 (cardiac puncture) minutes after dosing. All blood samples are collected
into lithium heparin tubes to prevent clotting. Aliqouts of blood are then diluted 1:1 with
water and then frozen at —20°C prior to being assayed to determine test compound
concentration.

Calibration standard samples are prepared by addition of known amounts of test
compound to blank diluted (1:1) blood samples. Calibration standards and unknown
samples are then diluted and mixed with 3 parts ice-cold acetonitrile (containing suitable
internal standard) to precipitate proteinaceous material. Following centrifugation, sample
and calibration standard supernatants are analysed for test compound concentration by
HPLC with MS/MS (triple quad mass spectrometry) detection. Quantification of test
compound concentrations in the blood samples taken from the rats is achieved by reference

to a standard curve constructed from the calibration standard samples.
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For oral dosing, test conpounds are dissolved in
di met hyl sul phoxi de (DVMSO and then diluted with
whyasoxyset hyl cel l ul ose (HPMC) 0.5% w v - TweRCI/882007/004716

(0.1 %v/v) such that the final test conpound
concentration is 1 ng/m and the conposition of the
formulation is 5% DVSO : 95% HPMC/ Tween. Male rats
(n=2, Alderley Park Han Wsdhkr strain) are then

adm ni stered, via oral gavage, the test compound

formul ation at a dose volune of 2 m/kg. bodywei ght
s udHoadancasiretion-atime pedi Jaiz angl qthgr d{lfof%%’conéﬁ%gfé l}%dmé 8 Qe
dos‘? fs tBon DS dlpg)d%??}ééa!}ged bgltagzgﬁgﬁ Iyl RGi18S onQlirRbr @ORkd¢h

§ Wi'a nee pun re of the tail vein and js
softs/arte pabgram (BasNaqriin vewion dtls Pheavightiilosertaticans deserminedhe i PK
15, 30,. 60 é%? %gozﬂ%ge, 720 and 1440 (cardi ac
pargpiiers QF Byeresf G5 £ FE e bsi ng. AUbl ood sanples are
c ol T1RGhERE rat PK Gataintekdrafor Heji bR, 3 R)- (B diftvorqphensd)3-[4-(3-ethyl-5-

~clotting, Aligouts of .bl ood are,then .diluted 1:1 wi

isomemrFARA TR bRt She e e bR rlichigtl e

CO&?aer@I E5AbARI et sERMPAAGH T Bdelcdt.i on. Cal i brati on
standard sanples are prepared_by addition of known

anounts of test conpoundf?@kﬁmank diluted (1:1) blood

sanpt Gat Thr gtdo roSdRNd UNKADWhS an! arne
theﬁoﬁﬁwﬁ%ed and(%fggﬁhaﬁgﬁ 3 parts ife-cold FER)

acetonitrile (cgntaining suit@M® internal stardard)

t-o—preed rotetfaceous pgterTat |, Fottow
npl e and cal’i brati on standard

Compgrpior CaBRR |
@nal ysed for4.test coppdund 28

4-(PUDSRPR{RML S ar e : :
HPLC with MS/MS (triple quad nmass

_concentration by
diflgpropheryet-HyP- det ection. Quaptificati pn of test
rations in the blood sanpl es taken

th§LSRBHRy coHmcent
eh?ron1?ﬁgyrats i s{ achi eved by|referenceé to a standard

1,2¢dqtriazoleonst ruct ed fromthe ¢

' .03, oncentration i
yn@?%§¥g§ﬁgggﬁ@f?bn such as |V
(methyleuléohyl)nt 0 and

.han-1 i near

PIRGRILF o 4. 1,

regressi on softwa
Pha

anal ysed by

al i brati of
time poi

n standard
nt data and

si ght Cor po

and PO dose is then

a commer ¢ial ly avaj | abl e
e program (W nNonLj n
[ation) to determ

rat PK paraneter

s of

The mal e rat PK paraneters for
4-{(1,3i?)-1-(3,5-di fl uorophenyl)-3-[4-(3-ethyl-5-

interest (as described above).




I sopropyl -4H1, 2, 4-triazol -4-yl)piperidin-1-yl]butyl}
-1- (met hyl sul fonyl ) pi peri di ne and Conpar at or Conpound
wov@se7wenmmari sed in Table |1 bel ow. Tabl e || G@El/GB2M7/004716
4-{(1i?,31?)-1-(3,5-di fl uorophenyl )-3-[4-(3-ethyl-5-is
opro ryl-4H1,2,4-triazol-4- yl)pireridin-1-yljbutyl}
-1-(methyl sul fonyl)riperidine (I): or a
pharmaceutical ly acceptable¥alt thereof. 2. A process
for the preparation of
4 {(11?,31?)-1-(3,5-di fl uorophenyl)-3-[4-(3-ethyl -
Claisasor opy| - 4H 1, 2, 4-tri azol - 4-yl ) pi peri di n- 1- yIJbutyI}
-1 (et hyl sul fonyl ) pi peridine 10 as clainmed in claim
1, or a pharmaceutically acceptable salt thereof,
L. \Nhl éh{(b’é}ﬁﬁ} 1-6kS-difesnphemi)-d{4-63- db}’ﬂrﬁmnptopﬁ-éﬂﬂﬂmﬂl -taiazol-4-

or o SUREE b A RA ST BB Bt e oy

reaction mnth an app(@pCHat e organonetal | ic reagent.
3. A pharnaceutlcal&conp03|t|on whi ch conpri ses

4-{(117?,31?)-1-(34
di fl uorophenyl ) -3t [ 4-(|3- et hyl -5-i soppopyl -4H1, 2, 4-tri
azol -4-yl) pi peri dMa-

yI]butyI}-I-(nethyquIfw y er|d|ne as clainmed in
claiml1, ofF.a 2 Iy l e salt
t hereof, and ‘.rnaceutl aIIy a bl e ad)uvant,

di l uent or ca or . 4. 4-{( 3,5-difluoro
rhenyl)-3-[4- (3 et hyl - 5- |sopropyl ,2,4-triazol -
yl') pi peri din- Igyl]butyl}-l-(nethy sulfonyl)piperidine
as clainmed in claiml1, or a pharmaceutically

accepi ﬁﬁrﬁa&ﬁ’u&al@*&%&e%@afble $Rkhepsg, as a nedi cament. 5.
The use of 4-{ ?)-1-(3, 5- dlfluoro

rhenyl)-3-[4- (3 ethyl 5-isorropyl-4 -1, 2, 4-

S T AT

c| ansmpmpyle‘#H-é zmaamn@lebulbplpaidlly1aftb]betm}ameeth)alsulfonyl)piperidine
ther ofurdal, LS, TRRYIASLULE Qb2 HECLGAIENL L8 WhRR

comprises:

reaction of a compound of formula (II):
?(O)ZCH3
N

(1)

F

with a compound of formula (III), in the presence of an appropriate triazole:
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6. A nethod of treating a CCR5 nedi ated di sease state
conprising admnistering to a patient in need of such

wo ewavmest an ef fective amount of 4-{(|R 3R)-I|PCBGB2007/004716

di f 1 uorophenyl)-3-[4-(3-ethyl-5-isorropyl-4H1,2,4-tri
azol -4-yl) riperidin-lyl] _

butyl }-1-(nmethyl sul fonyl)piperidine as clained in
claim 1. -33-

e
jN an)

followed by reaction with an appropriate organometallic reagent.

A pharmaceutical composition which comprises 4-{(1R,3R)-1-(3,5-
difluorophenyl)-3-[4-(3-ethyl-5-isopropyl-4H-1,2,4-triazol-4-yl)piperidin-1-
yljbutyl}-1-(methylsulfonyl)piperidine as claimed in claim 1, or a pharmaceutically
acceptable salt thereof, and a pharmaceutically acceptable adjuvant, diluent or

carrier.

4-{(1R,3R)-1-(3,5-difluorophenyl)-3-[4-(3-ethyl-5-isopropyl-4H-1,2,4-triazol-4-
yDpiperidin-1-ylbutyl}-1-(methylsulfonyl)piperidine as claimed in claim 1, or a

pharmaceutically acceptable salt thereof, for use as a medicament.

The use of 4-{(1R,3R)-1-(3,5-difluorophenyl)-3-[4-(3-ethyl-5-isopropyl-4H-1,2,4-
triazol-4-yl)piperidin-1-ylJbutyl}-1-(methylsulfonyl)piperidine as claimed in claim
1, or a pharmaceutically acceptable salt thereof, in the manufacture of a

medicament for the treatment of a CCR5 mediated disease state.

A method of treating a CCR5 mediated disease state comprising administering to a
patient in need of such treatment an effective amount of 4-{(1R,3R)-1-(3,5-
difluorophenyl)-3-[4-(3-ethyl-5-isopropyl-4 H-1,2,4-triazol-4-yl)piperidin-1-
yl]butyl}-1-(methylsulfonyl)piperidine as claimed in claim 1.



