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addition, the invention relates to conpositions
containing this derivative, salts and prodrugs
t hereof, and processes for thbi r preparation.
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The voltage-gated sodium channel family is made up of 10 subtypes, four of which
are brain specific, NaV1.1, 1.2, 1.3 and 1.6. Of the other subtypes, NaV1.4 is found
only in skeletal muscle, NaV1.5 is specific to cardiac muscle, and NaVv1.7, 1.8, and
1.9 are found predominantly in sensory neurons. The hypothesised binding site for
35 use-dependent sodium channel blockers is highly conserved between all the
. subtypes. As a result, drugs such as lidacaine, lamotrigine and carbamazepine do
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Such compounds are inhibitors of sensory neurone specific sodium channels and are
30  said to be useful in the treatment of chronic and acute pain, tinnitus, bowel disorders,
bladder dysfunction and demyelinating diseases.



30 said to be useful in the treatnment of chronic and
acute pain, tinnitus, bowel disorders, bl adder
dysfunction and denyel i nating di seases. WO 2007/ 042239
PCT/ EP2006/ 009731 3 International published patent

appl i cati on W04/ 083189 (Merck & Co.) discloses biaryl
Substituted triazole conpounds of formula (1), (lI1) and
(111Voa9788Heoum channel bl ockers: R3 R R RdverhesiRerst
NRRR N\ R NNRSRs Rz Rz5U p0 R3 RNN> RS
RA&'1 NN RS Rz (Ill) 10 Such conpounds are said to be
useful in the treatnent of conditions associated with
sodi um chanpel activity including, for exanple, acute
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di scl oses 15 biaryl substituted pyrazoles of fornula
(r)y, (rr), (WJ% and (1V) as sodjumchannel Dbl ockers:
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10 Such compounds are said to be useful in the treatment of conditions associated with
sodium channel activity including, for example, acute pain, chronic pain, visceral
pain, epilepsy, irritable bowel syndrome, depression and others.

_ International published patent application WO004/092140 (Merck & Co.) discloses
15 biaryl substituted pyrazoles of formula (1), (I1), (I} and (IV) as sodium channel
blockers:
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RR RRRRRRR R (I) (Il) Re__ Ht.. _RaR7 /N
R~\ Ht R RBR R \ N R (lIlIl) R R (IV) The
conmpounds are said to be useful in the treatnent of
conditions including acute 5 pain, chronic pain,
visceral pain, inflammtory pain and neuropathic pain.

*International published patent application WO04/094395
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( MeVOROWN€339) discl oses birayl substituted tBipgRb@Rsera;
oxazol es and i m dazoles of formula (1) as sodium

channel blockers: 100 RS R6 R4 R Het R (lI) The
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The compounds are said to be useful in the treatment of conditions including acute
pain, chronic pain, visceral pain, inflammatory pain and neuropathic pain.

International published patent application W(004/094395 (Merck & Co)) discloses
birayl substituted thiazoles, oxazoles and imidazoles of formula (I) as sodium
channel blockers:

The compounds are said to be usefu! in the treatment of conditions including acute
pain, chronic pain, visceral pain, inflammatory pain and neuropathic pain.

International patent application W004/026826 (F. Hoffman La Roche AG) discloses
4-pyrrolidinophenyl-benzyl ether derivatives of formula (1);




Rza RR9 N R4 xy Rzz p Rzi Ri.z (I) The conpounds
are said to be nonoam ne oxi dase B inhibitors and are
said to be wuseful in the treatment of conditions such
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The object of the present invention is to identify a cormnpound which modulates
voltage-gated sodium channels.

In one embodiment, the compound will be a use dependent sodium channel inhibitor.
10

In anather embodiment, the compound will be a subtype NaV1.3 sodium channel use
dependent inhibitor.

Another object of the invention is to identify a use dependent sodium channel
15 inhibitor which has a suitable developability profile, for example in terms of exposure
{Cmax) and/or bicavailability on oral administration.

According to a first aspect, the invention provides 5-(4-{[(2-
fluorophenyl)methylloxy}phenyl)-prolinamide of formula (1),
20

NH,
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(1)

or a phammaceutically acceptable salt, a solvate or prodrug thereof.

Hereinafter, the compound of formula (1), its pharmaceutically acceptable salts,
25 solvates and its prodrugs, defined in any aspect of the invention (except intermediate



It will be appreciated by the person skilled in the art
that the conpound of formula (I) 5 may exist as four
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10 chromat ographic purifications. A racem c m xture may
ei ther be separated using preparative HPLC and a.col um
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20  sulfuric and phosphoric acid, with carboxylic acids or with organo-sulfonic acids.

Examples include the HCI, HBr, HI, sulfate or bisulfate, nitrate, phosphate or
hydrogen phosphate, acetate, benzoate, succinate, saccharate, fumarate, maleate,
lactate, citrate, tartrate, gluconate, camsylate, methanesulfonate, ethanesulfonate,
benzenesulfonate, p-toluenesulfonate and pamoate salts. For reviews on suitable

25 pharmaceutical salts see Berge et al, J. Pharm, Sci., 66, 1-19, 1977; P L Gould,
International Journal of Pharmaceutics, 33 {1986), 201-217; and Bighley ef a,
Encyclopedia of Pharmaceutical Technology, Marcel Dekker Inc, New York 1996,
Volume 13, page 453-497.



appreci ated by those skilled in the art, that certain
noi eties, known to those skilled in the art as
"pro-noieties”, for exanple as described by H
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whi ch docunent is incorporated herein by reference) nmay
' 15 be placed on appropriate functionalities when such
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i nvention. Those skilled in the art of organic
chemstry wll| appreciate that many organi c conpounds
can form conpl exes with solvents in which they are
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25  The pharmaceutically acceptable solvates of the compounds of the invention inc!udé
hydrates thereof.

"Also’included within the scope of the compounds of the invention are polymorphs
thereof.

30
The compounds of the invention may exist in one or more tautomeric forms. All
tautomers and mixtures thereof are included in the scope of the present invention.

The invention also includes all suitable isotopic variations of a compound of the
35 Invention. An isotopic variation of a compound of the invention is defined as one in
which at least one atom is replaced by an atom having the same atomic number but



10 advantages resulting fromgreater netabolic

stability, for exanple, increased in vivo half-life or
reduced dosage requirenents and hence may be preferred
in sonme circunstances. |sotopic variations of the
conpounds of the invention can generally be prepared

‘by conventional procedures such as by the illustrative
met ROy the preparations described in PREEP2006/009731
Exanpl es hereafter using appropriate isotopic 15
variations of suitable reagengs. According to a further
aspect, the invention provides a process to prepare a
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with a solution of ammonia in a suitable solvent.

In one embodiment, the solvent is methanol, In a further embodiment the solution of
25 ammonia in methanol is concentrated, for example a 7N or 11.2 M solution.

In another embodiment the reaction is performed at room temperature,
As discussed hereinabove, it is believed that compounds of the invention may be

30 useful for the treatment of diseases and conditions mediated by modulation of

voltage-gated sodium channels,
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Vagi ni snmus (306.51); Sexual Dysfunction Not O herw se
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Sexual Sadi sm (302.84), Transvestic Fetishism (302.3),
Voy WP PUMLHB2. 82) and Paraphifia Not Ot her wi SET/EP2006/009731
Specified (302.9); gender identity WO 2007/ 042239
PCT/ EP2006/ 009731 15 di sor deri such as Gender ldentity
Di sorder in Children (302.6) dhd Gender I dentity

Di sofisbederd ﬁcﬁ@@'(}é‘ﬁgﬁ%eﬁm rD;é%?c#él ﬁnscri @%ﬁ (%@ 8)§n9(§ej18§erqglenuty

her wi ec

I n’potpioééeéd%tﬁﬂgﬁ ‘iff’gso‘f‘rd’éq“ i(FR21850i 9N : Sepal Dipardareot Otherwise

Expl ¥pstcifed (8038 der (312.34), Kl eptomania (312.32),

Pat hol ogi cal Ganbling (312.31), Pyromania (312.33),

I\{bl choti | I onanl a (312.39), Inpulse-Control Disorders
Pseontpediqrdesy including | Igtermiaing Fexplsive iBisorder (312.34),

gmkmmma:;awz@) @amwhmlvaaﬁamal(m&eﬂ??v'wwmaglad (312.33),
PR ar, n [ seases
or oA AR (1 s P ol e Space
vol t%&é’ gaingel Ediag. uﬁP'DM&!ﬂWeIBQYIw eCatapitsds s S@mabBehmatdr and
di S@oapUsive Ao#BiAg. her enbodi nent, di seases or conditions

at may be nedi ated by nodul ation 15 of vol t age gat ed

sodi um channel s are substance related di sorders. In a
f ur tienothenbobiedireertt, distasasas esndiiioncibatthiy R vGediftad by RpdilRion

nedloﬁ:loﬁgget@été&gh‘tbrﬁtch%els%f' e?]‘ets%I n%r?rﬁotl rc]fgorgd 'Iﬁglmar |

channel s are Bi polar Disor
Di sorder, Bipolar Il D sorder (i.e. Recurrent Mjor

DepﬂremtherEerﬂmdﬂmﬂ'ﬁ&hsmi& o ygHanBi that 2hayERi QGRS by modulation
1%29gf ‘% ge'go%ﬁ &Bﬁm%eﬁmgs %rs%g{la&go%agiar 2 B.I pol-ar

Di sor erw se pecl In a still
further enbodinent, diseases or conditi ons that may be

nmedired ﬁdhdﬂémbﬂ@ﬂbﬂitﬁ!lé&@eﬁr cb’rﬁittbﬁ‘;ﬂlﬂaﬁﬁéy% rﬁéb@dté’cm) modulatlon

h
KII 2(9){1'?"}1; e %g eH‘E‘é’H‘(’}_S,‘gE 26 B gp(r{ﬁ!ré%ﬁor s (WESUH'EF g\ﬁglarl Dlsorder
( 298irelpr dr DlNPrd@rt (i)ge RRedreent MajoDi Repredsive Hptsodsh aithvi Hypomanic

26Peehibddesh (EIeb) Dyclot mi%rblm BHoMBHior BROEPOMEHS: 1t d‘lﬁéﬂme
i nv ntloggggﬁ )ge ‘use as anal gesi cs. For exanp
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modulation of voltage gated sodium channels are Nicotine-Related Disorders such
25 as Nicotine Dependence (305.1), Nicotine Withdrawal (282.0) or Nicotine-Related
Disorder Not Otherwise Specified (292.9).

In an embodiment, compounds of the invention may be useful as analgesics. For
example they may be useful in the treatment of chronic inflammatory pain (e.g. pain
30  associated with rheumatoid arthritis, osteoarthritis, rheumatoid spondylitis, gouty
arthritis and juvenile arthritis), musculoskeletal pain; lower back and neck pain;
sprains and strains; neuropathic pain; sympathetically maintained pain; myositis; pain
associated with cancer and fibromyalgia; pain associated with migraine; pain.
associated with influenza or other viral infections, such as the common cold;
35 rheumatic fever; pain associated with functional bowel disorders such as non-ulcer
. dyspepsia, non-cardiac chest pain and irritable bowel syndrome; pain associated '
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arthritis and juvenile arthritis); nuscul oskel etal
pai n; |ower back and neck pain; sprains and strains;
neur opat hi ¢ pain; synpathetically maintai ned pain;
nyositis; pain associated with cancer and
fibronyal gia; pain associated with mgraine; pain.
associated with influenza or other viral infections,
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paﬁ”f?rfu? %%FW B\fpﬁfﬂﬂeﬂ@ F?{W%%E@n seNsAtAnATebempwal of
( dipmastimelation dbyiperpethia) foer ate bbsehteo df o aleficii iInc selastiee sensory

S eprimvidyY tHydodigesR@xi ous stimuli  (thermal, cold,
mechani cal  hyperal gesia), continuing pain sensation

after renoval of the stinulation (hyperpathia) or an
25 abSemrauings ofdhe iwdrtion may @lse &k aiselihie theamserationpeftifflasyrstory
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comerahitsn gm?léysgna sHBEIE H‘nnribt;u lnﬁg-ailerglc rhinitis, cough, respiratory

distress- syndrome, pigeon fancier's disease, farmer's lung, chronic obstructive
30 pulmonary disease, (COPD); gastrointestinal tract disorders (e.g. Crohn's disease,
ulcerative colitis, coeliac disease, regional ileitis, imritable bowel syndrome,
inflammatory bowel disease, gastroesophageal reflux disease); other conditions with
an inflammatory component such as migraine, multiple sclerosis, myocardial
ischemia.
35 _
Compounds of the invention may also be useful in the treatment and/or prevention of
disorders treatable and/or preventable with anti-convulsive agents, such as epilepsy



eczema, dermatitis, psoriasis); ophthal mc diseases;
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The compcunds of the invention may alsc be used in combination with other

therapeutic agents. The invention thus provides, in a further aspect, a combination
25 comprising a compound of the invention or a pharmaceutically acceptable
derivative thereof together with a further therapeutic agent. |

When a compound of the invention or a pharmaceuticaily acceptable derivative
thereof is used in combination with a second therapeutic agent active against the

30 same disease state the dose of each compound may differ from that when the
compound is used alone. Appropriate doses will be readily appreciated by those

. skilled in the art. It will be appreciated that the amount of a compound of the
invention required for use in treatment will vary with the nature of the condition
being treated and the age and the condition of the patient and will be ultimately at

35 the discretion of the attendant physician or veterinarian. The compounds of the
present invention may be used in combination with other [antithrombotic drugs such

as thrombin inhibitors, thromboxane receptor antagonists, prostacyclin mimetics,



The conpounds of the invention may al so be used in
conbi nation with other therapeutic agents. The

i nvention thus provides, in a further aspect, a

conmbi nation 25 conprising a conpound of the invention
or a pharmaceutically acceptable derivative thereof
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25 ot agantsaivd tredteoroplesent psychotic disorders: i) antipsychotics; i} drugs for
extrapyramidal side effects, for example anticholinergics (such as benztropine,
biperiden, procyclidine and  trihexyphenidyl), antihistamines (such as
- diphenhydramine) and dopaminergics (such as amantadine); iii) antidepressants; iv)
anxiolytics; and v) cognitive enhancers for example cholinesterase inhibitors (such as
30 tacrine, donepezil, rivastigmine and galantamine),

The compounds of the invention may be used in combination with antidepressants to
treat or prevent depression and mood disorders.



20 components of the formnul ation. Wen formnul at ed

separately they nmay be provided in any conveni ent

formul ati on, conveniently in such manner as are known

for such conpounds in the art. The conpounds of the

i nvention may be used in conbination with the foll ow ng
25 agents to treat or prevent psychotic disorders: i)

ant WSWEWEIZPTs; i) drugs for extrapyram dal PET/ERR006/009731

effects, for exanple anticholinergics (such as

benztropi ne, bi periden, prog clidine and

tri hexyphenidyl), antihistam'fies (such as

di p'?ﬁé‘gé(rﬁﬁ H&{‘S& h@ﬂﬂ;eﬂ%‘}%%ﬁﬁé %%e?ds ln(é#ncbt}na? grth the gojlowmg

amant a ||| anti e
andawsctegﬁ?ttqf\P@V%W%r?@ﬁ@éié's&easer!) r@mmabétsernan.anmma@eand
I nhlijparticepsescanish as 30 tacri ne, donepezil,

rivastigm ne and gal antami ne). The corrpounds of the

i nvention may be used in conbination with

ant 7 eReprrensyags of the inveptisat may be usadeint codbjmatiss vithn thenfdliowing
NMDOgheRis IO bBpre W ZMRK/ fMbARAD Eﬁ;ﬂlﬁgg QRS Q%ﬁgeob}les sants.
The conpounds of the invention may be used In
conbination with the followng agents to treat or

pr eVencontriopadsaef e dwasten may beoskdsihabimbinatnSwith the following
ant édéﬁ%qao fpﬁﬁ/e r@&‘ﬁ‘ine 'v\.'utlhaira@at érgjemdg&s gﬁ@&tﬁ\e é‘ ng&ﬁ mcotme

ounds o I nvention may
Wt plﬁ?f‘éﬂ%ﬂhwmém SRS & é“‘?"ﬁ@@i ferfnugﬁvewft n'&%ﬂﬁewa-
di soytidesxtrin andl nattide@hithest 8nd inBobrbgign. ant | depr essant s.
The conpounds of the invention may be used in
conmbination with the following agents to inprove
ni cBte FREPREAdSef iR InvaRtien meayuleee usrdcib toombingtiaay withy thei fpliowing

Ni cqyehts & ﬂa(brd’vﬁ[ﬂlo%ﬁ@ W Adrakd) %ﬁ@?&dué@élcdh&mlr% # NMDA receptor
iUoLingHEL GORIUALi,o ol SPANR belgs, CYCladexltin
nocotTne pat Ches 2 HHE4 W o pi8 DiPotiiae
of tetabamatecend i@@meb@tqngetdganstsdmﬁmae inaltrexdneh t he

following agents to in'pr ove al cohol w thdrawal and
redyce al cohol qrav ng C

ece
ant H§oTRMePwnds f e 8” H%érl?ﬁ r%@%\i%cqu")at‘@gﬁ\h s iofieving
agoagests sto figprog amaltee withdeawah Barderedlce aophte icravingpii)obpibid mu

26 ©CRRRr @Qﬁl%ﬁl@idsﬁaipg che&aﬁ.agﬂeéggm&aﬂoF gﬁgﬁﬂ:ﬂ% %Qﬁor%hine' i)
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28 Ntdgbite ab RIS io¥ §Fevet sI@apHEPLiSori@t e HdhARNazepines for example
temazepam, lormetazepamn, estazolam and triazolam; i) non-benzodiazepine
hypnotics for example zolpidem, zopiclone, zaleplon and indiplon; iii) barbiturates for
example aprobarbital, butabarbital, pentobarbital, secobarbita and phenobarbital; iv)
antidepressants; v) other sedative-hypnotics for example chloral hydrate and

30  chlormethiazole.

The compounds of the invention may be used in combination with the following

agents to tfreat anorexia: i} appefite stimulants for exampie cyproheptidine; i)

antidepressants; iif} antipsychotics; iv) zinc; and v) premenstral agents for example
35 pyridoxine and progesterones.



The conpounds of the invention may be used in
conbination with the following 25 agents to treat or
prevent sl eeping disorders: i) benzodiazepi nes for
exanpl e temazepam | ornetazepam estazolam and
triazolan1 i) non-benzodi azepi ne hypnotics for
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25 inhibitors for example apomorphine and buproprion; iii) alpha adrenoceptor
antagonisis for example phentolamine; iv) prostaglandin agonists for example
alprostadil; v) testosterone agonists such as testosterone; vi) serotonin transport
inhibitors for example- serotonin reuptake inhibitors; v) noradrenaline transport
inhibitors for example reboxetine and vil) 5-HT1A agonists, for example flibanserine.
30
The compounds of the invention may be used in combination with the same agents
specified for male sexual dysfunction to freat or prevent female sexual dysfunction,
and in addition an estrogen agonist such as estradiol.

35 Anlipsychotic drugs include Typical Antipsychotics (for example chlorpromazine,
thioridazine, mesoridazine, fluphenazine, perphenazine, prochiorperazine,
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According to a further aspect, the invention provides a pharmaceutical composition
comprising a compound of the invention, in association with one or more
pharmaceutically acceptable carrier(s), diluents(s) and/or excibient(s). The carrier,
diluent and/or excipient must be “acceptable” in the sense of being compatible with
30 the other ingredients of the composition and not deleterious to the recipient thereof.

The compounds of the invention may be administered in conventional dosage forms
prepared by combining a compound of the invention with standard pharmaceutical
carriers or diluents according to conventional procedures well known in the art.

35 These procedures may involve mixing, granulating and compressing or dissolving the
ingredients as appropriate to the desired preparation.
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fornu at'i on
and may contain conventional exc1plents such as binding agents, for example syrup,

acacia, gelatine, sorbitol, tragacanth, or polyvinylpyrrolidone; fillers, for example
laclose, sugar, maize-starch, calcium phdsphate, sorbitol or glycine; tabletting
lubricants, for example magnesium stearate, talc, polyethylene glycol or silica;
disintegrants, for example potato starch; or acceptable wetting agents such as
sodium lauryl sulphate. The tablets may be coated according to methods well known
in normal pharmaceutical practice. Oral liquid preparations may be in the form of, for
example, aqueous or oily suspensions, solutions, emulsions, syrups or elixirs, or may
be presented as a dry product for reconstitution with water or other suitable vehicle
before use. Such liquid preparations may contain conventional additives, such as
suspending agents, for example sorbitol, methyl celiulose, glucose syrup, gelatine,
hydroxyethy! cellulose, carboxymethyl celiulose, aluminium stearate gel or
hydrogenated edible fats, emulsifying agents, for example lecithin, sorbitan
monooleate, or acacia; non-aqueous vehicles (which may include edible oils), for
example almond oil, oily esters such as glycerine, propyiene glycol, or ethyl alcohol;
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weight, of the aclive material, depending on the method of administration. Where the
compositions comprise dosage units, each unit will for example contain from 5-1000
mg of the active ingredient. The dosage as employed for adult human treatment may
range from 10 to 3000 mg per day depending on the route and frequency of

30  administration, For oral administration a typical dose may be in the range of 50 to
1500 mg per day, for example 120 to 800 mg per day.

It will be recognised by one of skill in the art that the optimal quantity and spacing of
individual dosages of a compound of the invention will be determined by the nature
35 and extent of the condition being treated, the form, route and site of admlnlstratlon
and the particular mammal being treated, and that such optimums can be determined
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one of skill in the art that the optinal course of
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iv) Use of a compound of the invention to treat or prevent a disease or
condition mediated by modulation of voltage-gated sodium channels.

Experimentals ,
The invention is illustrated by the Examples described below.

in the procedures that follow, after each starting material, reference to a Description
or Example by number is typically provided. This is provided merely for assistance to
the skilled chemist. The starting material may not necessarily have been prepared
from the batch referred to.
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20  Compounds are named using ACD/Name PRO 6.02 chemical naming software
(Advanced Chemistry Development Inc., Toronto, Ontario, M5H2L3, Canada).

Proton Magnetic Resonance (NMR) spectra are typically recorded either on Varian
instruments at 300, 400, 500 or 600 MHz, or'on a Bruker instrument at 300 MHz and
25 400 MHz. Chemical shifts are reported in ppm {8) using the residual solvent line as
internal standard. Splitting patterns are designed as s, singlet; d, doublet; t, triplet; q,
quartet; m, muitiplet; b, broad. The NMR spectra were recorded at a temperature
ranging from 25 to 80°C. When more than one conformer was detected the chemical -
shifts for the most abundant one is reported.
30 _
HPLC analysis indicated by R{HPLC): x min, was performed on an Agilent 1100
series instrument using a Luna 3u C18(2) 100A (50x2.0mm) column (mobile phase:
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Flash silica gel chromatography are typically carried out on silica gel 230-400 mesh
(supplied by Merck AG Darmstadt, Germany) or over Varian Mega Be-Si pre-packed
cartridges or over pre-packed Biotage silica cartridges. -

SPE-SCX cartridges are ion exchange solid phase extraction columns by supplied by
Varian, The eluent used with SPE-SCX cartridges is methanol followed by 2N
ammonia solution in methancl.

In-a number of preparation purification was performed using either Biotage manual
flash chromatography (Flash+) or automatic flash chromatography (Horizon)
systems. All these instruments work with Biotage Silica cartridge.

SPE-Si cartridges are silica solid phase extraction columns supplied by Varian,

It wilt be recognised that spectra and diffraction data will vary slightly according to
various factors such as the temperature, concentration and instrumentation used.
The skilled person will recognise that XRPD peak positions are affected by
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sysfa(—f*'fi’fs‘3 oKl t hese |nstrurrents vvork with Biotage Silica

1@artridge. SPE-Si cartridges are silica solid phase

ext PiferentahSawhingntelogugit (086): ihyshhldd bareco@iizet tthahtHel enlietherm

I ecpgRias etkatirad issgependent amidr dinbmberadfifatorsl aicRuding lthe xracnine

sl |élﬁ;§|d>y)éd &ﬁéiﬁnféjrbfmﬁaﬁn@ th¥ @dlbRtisn StahRI Burfiti brAshd .!m?u of the
# , concentration and instrunentati on use

1§'he i11Ted person wll recognl se that XRPD peak

posjtions. are affected 007/

F>c:T§’I Wdﬁ?@?ﬁ)ﬁ@%’f n e&ﬂ’ r\""@f"@ﬁ‘ré”é%eﬁ ‘H‘a@r’?ﬁ‘l“ée R fithe aive!
peatf epdshicrn paaksaegitordd eing DSCanalysihius subject to a

vari ation of +/- O 15 degrees 2-theta. X-Ray Powder
Diffraction Powder, Diffraction (XRPD) anal ysis
vvasTrﬁé?'PHF‘ﬁéﬁtP'eo‘ﬁtSB LRebrevigtiens'sedisi ng  Sol - X det ect or .

20he acquisition conditions were: radiation: Cu Ka,

gen t ensi 1 i gfgg e CUrrent: 50MA
st ae%@g%l e: Sﬁsﬂ). 4 é(?f%;nrgﬁ @5 028, step size:
0. 0X®P0 - ti rre Ur‘iﬂ‘eé'f!?"el seconds. The sanpl e was
_prepapes an zer adibafdgetyaminesanpl e hol der. 10

DMAP - 4-(dimethylamino)pyridine

DMF - dimethylformamide
O-({benzotriazol-1-yl}-N,N,N'N'-tetramethyiuronium

TBTU - tetraflucroboraie

THF - tetrahydrofuran

TFA triflucroacetic acid

MTBE methyl-t-butyl ether

Et20 Diethyl ether

AcOE! Ethyl acefate

MeOH Methyl alcohol

DMSO Dimethyl sulfoxide

Description 1: 1-(1,1-dimethylethyl) 2-methyl (25)-5-ox0-1,2-pyrrolidinedicarboxylate
(D1):




Differential Scanning Calorinmetry (DSC): It shoul d be

5-o0xo0-L-pro
5 p
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recogni zed that the endotherm peak as neasured is
dependent under a nunber of factors including the

machi ne enployed, the rate of heating, the calibration
standard, humdity and the purity of the sanple used.
15 Iti@%ﬁoints reported in the experinentals are

est 488 the basis of the onset of endot HarER2peaiess:
regi stered during DSC anal ysis. The follow ng table
lists the abbreviations used,, 20 BOC20 '

bi s(1, 1-di net hyl ethyl) dicarbonate DCM -

di chl nmet hane DI PEA - diisopropyl ethyl am ne DVAP -
4- (o CMfi no) pyridine DMF - di et hyl f or mani de

O ( enzot g azol-1-yl)-N, N N N -tetramethyl uronium
TBTUg- trafl uoroborate THE - tetrahydrofuran TFA

tri I/Irig‘loroaceti c acid MIBE nethyl-t-butyl ether .Et20
D ethyl ether AcOEt Ethyl acetate MeOH Methyl al cohol
DVSO Di net hyl sul f oxi de Description 1:

1- (6[1 1-di et P%:l et h%gl ? 2- et hyl _

(2SP-2300%8N o' Amartiallyi aypiiadlgi rectivh §epe-hipeolinate {20gWBHOmmal) in
200TM@ROBY WRETHIHRL (i81hyIDROE 319.628, 140MncD DMEP(1928) Edmaol)
SOaHE WA BboGOIRLALAh of el @B SeBRHIK!in bom (10om). e

resulting red miLtrl}r%t \Sas stirred at room temperature for 2 hours. Then the solvent
was removed under reduced pressure and the crude material was purified by
chromatography an silica gel eluting with cyclohexane / ethyl acetate (7:3 to 4:6) to
afford (after a trituration in hexane / diethylether 1:1) the title compound as a white
solid (32.4g, 96%); R (cyc!ohexa‘nes:ethyl acetate = 65:35). 0.21; '"H NMR (300
MHz, CDClz} §(ppm): 4.62 (dd, 1H), 3.78 (s, 3H), 2.68-2.58 (m, 1H), 2.52-2.45 (m,
1H}, 2.37-2.27 (m, 1H), 2.08-1.97 (m, 1H), 1.48 (s, 9H).

Description 2: methyl (285)-2-({]{1.1-dimethylethyl)oxylcarbonyllaming)-5-oxo-5-{4-
henylmethyllo henvyllpentanoate (D2):

n-Butyl lithium 1.6M solution in hexanes (0.88ml, 1.4mmol) was added dropwise to a
solution of commercially available 1-bromo-4-[(phenylmethyljoxylbenzene (390mg,
1.48mmal) in dry THF (2ml) at -78°C under nitrogen atmosphere. The resulting
éﬁsbénsion was stirred at ~78°C for 40 minutes and then it was added dropwise to a
solution of 1-(1,1-dimethylethyl) 2-methyl (28)-5-0x0-1 ,2-pyrrolidiriedicarboxylate
(D1, 300mg, 1.23mmol) in dry THF (2.4ml) previously cooled to -78°C. The mixture
was stirred at -78°C for 40 minutes and at -40°C for 1h, then it was guenched at -
40°C with an aqueous saturated ammonium chloride solution. The mixture was
diluted with water and extracted with ethyl acetate. The organic phase was then
washed with brine, dried over Na,S0Q;, and evaporated under reduced pressure to
give the crude material, which was purified by chromatography on silica gel eluting



DCM (200m ) were added triethylamne (19.6m , 140mmol),
DVAP(17.2g, 140mmol) and then dropw se a sol ution of
BOC20 (61g, 280nmmol) in DCM (100m ). The 5 resulting

red m xture was stirred at roomtenperature for 2

hours. Then the solvent C was renoved under reduced
pressure and the crude material was purified by

chr ovacoogeaphy on silica gel eluting wth cyclpeheysb&ods1
ethyl acetate (7:3 to 4:6) to afford (after a '
trituration in hexane / diethylether 1:1) the title
conpound as-a white solid (3 4g, 96%; Rf

l.oh . et t at 653 : . 0.21; "H NWR (300
(18yc ' C &X&%g:?ai‘?%?ﬁ%ﬁ%ggﬁ%’;- E"H%iaffol g thg fft}q;c&(rgpougqi.uas ga white
2. 680lR. (3Bnfgn32%H)R+ (A cbRex@naléthy] m:etatéH) 8:2)20.3%; HNMR (300 MHz,

rlni? rﬁ:ol%lapﬁb&m)‘??.gé%, 2H7.50%7 88, 3y, 315 (0, 2255 SOl OMhy5 15 s,

(257 4543 (7. HHWATA(E Btk 0115 G0 (0a2HIOnIE-RAGIMONH)52 502
§- { 4m, H0,ohee) oMt hyi ) oxyi nhenvl } pent anoate (D2): O/ |
O ¢/ pNO OOA- 15 n-Butyl lithium 1.6M sol ution
in hexanes (0. 88rrfl 1 4nmmol ) was added dropwi se to a

3 e amdinétavilorylphenyl}-3,4-dihydro-2H-pyrrole-2-

1- bm@{:ﬂre[(bgbenyl rrethyl )x] benzene (390ng, 1.48muol)
in dry mL) at -78C under nitrogen atnosphere. The

resul tingy sgspensbpp was stirred at -78C for 40
m nut es then™t was added dropwi se to a 20 sol ution
of 1-P1,°¥di met hyPet hyl) 2-net hyl

(2S) -\5- oxo-1, 2-pyrrolidinedi carboxylate (D1, 300ny,

) in dry THE (2.4nl) previously cooled to -78C.
ure was stirred at -78C for 40 minutes and at
-40C for 1h, then it was quenched at - 40C with an
aqueous saturated ammoni um chl oride solution. The

1 xTereolutien ofdinethyl €S-k, mmefhylethyj)o@yiearmwwnimn%xo-s-m-
et hKAheamstﬁ;»ﬁwﬂmy@egﬁnaa@e (325259 AR TP 4ATEE Jarn) at

dried , eva ora
r edﬁ @e Hng5f Qg’ggﬁ’bat?‘ﬁsi’hﬁfe\)’éaSﬁﬁ'@e"cﬁ“f}ﬂ’é"al‘fﬁttcélclda(|1 mirisenERe
pur iebilng gaje sl soieion gas plowedno ebin m&o@ﬁlterﬁd;du&tu@g)vm hour,

200 hexane /

O N il e i e R

18s 21§ P&8mmol, 91%) as a greenish 0|1 whtch may be used in the next step
without any further purification; Ry (HPLC): 3.69min; MS: (ES/+) miz: 310 [MHT,
C19H19NO3 requires 309,

-Description 4: methyl (5R)-5-{4-[(phenvimethylloxylphenvi}-L-prolinate (D4):

20 Description 5: methyl (55

rolinate (D5):

To a solution of methy! (25)-5-{4-[{phenylmethyl)oxy]phenyl}-3,4-dihydro-2H-pyrrole-
2-carboxylate (D3, 13.7g, 32.4mmol) in MeOH (200ml) was added PtO, (240myg) and
25 the mixture was stirred under a hydrogen atmosphere (2 atmos) for 6 hours. Then



solid (170mg, 32%; Rf (cyclohexane:ethyl acetate =
8:2): 0.30; 1IHNWR (300 MHz, CDCI3) S(ppm: 7.95 (d,
2H), 7.50-7.33 (m 5H), 7.03 (d, 2H), 5.20 (bs, 1 H),
5.15 (s, 2H), 4.45-4.35 (m 1H), 3.78 (s, 3H),
3 15 2.95 (m 2H), 2.36-2.26 (rn, 1H), 2.16-2.02 5 (m
1.45 (s, 9H). Description 3: nethyl :
(Zé’yO@”'(/%z{thenvl met hyl ) oxyl phenyl } - 3 PCT/EP2006/009731
4-di hvdro-2H-pvrrole 2 carboxylate (D3): | O D O 6
10 To a solution of nethyl
(28) 2-({[ (1, 1-di net hyl et hyl?oxy]car bonyl } am no) - 5- oxo-
tHe- catiysh ey fiRid 323
5- {He caldyphray| f@fﬂah%damsmé E,ﬁﬂge?é%féq?o ssifo 0 %ive

o SRRl b sl § P asaeisabSie gt oy sotion. The
dr Mtlg@ crugi egnaterigb whs purifiep aly ehpimatogaphy bh QMcage! akitlgWe
t O cyédhakdna / %Qﬁmcteﬁggﬁ W 8650 &L thi n[h? %{mp&ut%en It was

evapor at ed under reduced pressure, the title

e N

15

f uBt heétt (ﬁatq:)f iScBQmmoRr (cRtioHekdte@Xhy! Sceblen=T,3)MB:18.( ERivA (300

M Zi3 :
‘””;71 4Bch)4 ?"3)49?‘§F%env1 A AT e S 2L Lpbr Padie
DAk 8 cﬁs BES & 2364, H):3+ 00ed. Y 3.71- 3 79 (m, 3H); 2.18-2.30 (m, 1H):

( 53)092:164m{ £ 8B4 n'etulav{ Hy omt BERRYH the lprd%rpét'dbaén‘a tf(z{é%mn

I Ob To a solution of
(2§ %%T(éﬁ%’ﬁ?ﬂ et hy1) oxy] phenyl} 3, 4- di hydro DH pyr
role- ZCarboxIategDB 13. 79, 32. 4mm|) in MeCH
( 28B:AL§9: A28 e o %p 2(5@2%01@)31%&&@4 1. SAOHZIANOE nequiree 30G Rt

st (HRLEG BMsteiR. Rf y6lsiRgsie:ayrasnier-2762 @3JI0NM ho(soﬁ MHz,

P BRpL IR Yo odua” 85 . 2 - oHa. 2 LN
unelé'r’ -508 ducit); pRBEISUTHY; 4.0 (@i Viel); 37 L2 @i, BHI 20! 4586, 1H);

i 58006 4m! 11°1.90b 03fR1 AhSr A0fla2R5Ned Nl BIBHORE PRl

sol ution Was purit
chpaﬁﬁq’('iﬁlpwt%“@w?t&gswd el ut| ng with cycl ohexane
/| ethyl acetate (9:1 to 8:2) to afford the title
conmpounds: 5 D4, 4.15g, 13.3mmol, Y=41% Ms. (ES/+)

- M BeschgtionleMaky-544-Rbleh RBERAbAGRSN-L-profine (D6):

20

25

Description 7 (5R)-1-{[{1,1-dimethviethyloxylcarbonyl}-5-{4-
[(phenyimethyhoxylphenyl}-L-proline (D7)

5 o~

To a solution of methyl (5R)-5-{4-[(phenyimethyl)oxy]phenyl}-L-prolinate (D4, 120mg,
0.38mmot} in THF (2.3ml) was added LiOH monchydrate (26mg, 0.61mmol)
dissolved in water (1.1mi), followed by methanoi (1.1ml). The resulting solution was

stired at room temperature for 2.5 hours, then left overnight at -18° C.Then the
organic solvent was evaporated under reduced pressure maintaining the temperature
at 38°C and the aqueous residue containing the acid intermediate (D8, Rt (HPLC) =
3.63min. MS: (ES/+) myz: 298 [MH"). C18H19NO3 requires 297) was treated with



311. Rt (HPLC): 3.80mn. Rf (cycl ohexane:ethyl acetate

= 7:3): 0.18. "HNWR (300 MHz, COO3) i (ppm: 7.40 (d,

21-1); 7.35 (t, 2H); 7.33 (d, 2H); 7.29 it, 1H); 6.93

(d, 2H); 5.03 (s, 2H); 4.23 (dd, 111); 4.00 (dd, 1H);

) 3 71 3.79 (n] 3H); 2.18-2.30 (m 11-1): C 2.09-2. 18 (m
1.67- 78(m 1 H. NOE between the proton a

andworf@mb“rg@? 10 at C5 coul d be observed. Dgcwgmgr&mwm

1. 9mmol , Y—6% M5: (ES/+) mz: 312 [MH]. C1l9H21NO3

requires 311; Rt (HPLO): 3.73mn. K

(cycl ohexane: et hyl acetate = 7:3): 0.32. 'HNWR (300

VHz BOCGDT 6Bmgh (Omamiviol) 7digkBivéd in ?Hﬁ (1 7m$5i’ Hel readtidh; miktudd was

( d, sf?rffbdzaézioﬁ-ﬁte% {Juw fobgﬁ%éargd' %1\/%3&7\233 eﬁag) nkbed and
2 2@152b3§‘2 JaHpOUS P! utrq_rgwgs gcgdl@dzq) O(Q]wrtm aeyeous ‘I@{)Hgl s):gut(omto
1 H})H :i ti9 adidi8 Zq(¢bus Soltiion Wﬁexb@été’@ﬁﬁh Ethﬁ é%é@feo@xﬁ'fml)_ FRe

f pt .
B SRpiea e B R oy B, PRERGY e SFBer reptiy Save @
Des e#lidpwhioh was tilubf®d ib-rhgxanes (3x6mi) affordrng the title compound as a
- di WﬁﬁéWdo%é}VQ@?(YHSﬁﬁ&’O@W}fa5 Ms st%Qs (LY = 81min. Bf
G NN SO T A/ MUY

( 5R}eq5rre{s43q7( pise (Baevh y3oh OMyH] [2eR3ANCELrequiels i 391 B4 IRMR, (300

oSz oot SRy 5 B2 a3 b, PEE 5 RUEE S {8 20, 05

(1 1trlrrl )1H).f4A0 pwe dHh ¢ Shdbmattl 2.1 (btmi1H). 2THe! . 8@ ful 2HNG16 (s,
sol g, on was stirred at roomtenperature for 2.5

hours, then left overnight at -180 C Then the organic
solvent was evaporated under reduced pressure

(D6 Rt (HPLC)

= , 3Nt n. ; 41. C18H19NO3

requires 297) was treated with WO 2007/ 042239

PCT/EP2006/00' 31 31 BOC20 (168ng, 0.77mmol) dissol ved

[ Aic 2reaction mxture was stirred at

or 3.5 hours. The organic solvent was

e basi c aqueous sol ution was

gglurth aqueous 1IN HCl solution to pH=3,
eous solution was extracted with ethyl

jdic a
at.2 (2xI1 OM ). The 5 organic phase dried over Na2SO4
and evapor at ed under reduced pressure gave a

To a solution of (8R)-1-{[(1.1-dimethylethyl)oxy]carbony!}-5-(4-

[{phenyimethyl)oxylphenyl}-L-proline (D7, 1.44g, 3.62mmol) in dry DMF (20m}) were

20 added DIPEA (1.26mi, 7.24mmol), then TBTU (1.23g, 3.98mmol) and after 20

minutes, 1,1,1,3,3,3-hexamethyldisitazane {1.15mi, 5.43mmol). The reaction mixture

was stirred at room temperature for 2h, then it was treated with aqueous 5%

NaHC QO3 solution (30ml} and stirred for further 30 minutes. The resulting mixture was

diluted with water and extracted with ethy! acetate. The organic phase was then

25 washed twice with brinefice, dried over Na,80, and evaporated to give a colourless

oil. This crude material was purified by chromatography on silica gel eluting with

" gyclohexane / ethyl acetate (7:3 to 5:5) to afford the title compound (1.25g, 87%); Ry

(HPLC): 5.51min; Ry {cyclohexane:ethyl acetate = 1:1): 0.29. MS: (ES/+) m/z: 419
[M+Na*]; C23H28N204 requires 396.

30
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solid, which was titurated in n-hexanes (3x6ml)
affording the title conpound as a white powder (D7,
137nmg, 90% for two steps); Rt (HPLC): 5.81nmin; Rf
(cycl ohexane: ethyl acetate = 1:1): 0.34; MS: (ESI+)
mz: 420 [MeNa'] C23H27NOS  requires 397; Ms: (ES/-)
nmgz: H C23H27NO5 requires 397; 1H NVR (300 10
6@@%@% S(ppm: 7.5-7.3 (m 5H), 7.10 (bﬁ?&lzﬂ)]?ﬁfﬂﬂf’“l
6.90 (d, 2H), 5.08 (s, 2H), 4.65 (bm 1H), 4.50 (bm
1H), 2.58 (bm 1H), 2.31 (brgp 1H), 2.11-1.90 (m 2H),
1.16 (s, 9H). Description 8: 11-di nethyl et hyl
(2@;@1@2 ;2 OEARERY (23, 6R anyl)-5-(4-hydroxyphenyl)-1-

[E@P@ eﬂ?rB a}o?&éll)phenylI-I-pyrro| I necar boxy

p To a solution of
(5R) 1- ([(1, 1- di net hyl et hyl ) oxy] car bonyl }-5- (4-
[ (phenyl e | ) oxy] phenyl }-L-proline (D7, 1.44q,
3 62 HVF (20m) were 20 added DI PEA
(ﬁ 7. ), then TBTU (1.23g, 3.98nmmol) and
%' ? tes, 1,1,1, 3, 3, 3- hexanet hyl di si |l azane
(1. 15m, 43mmol ). The reaction mxture was stirred
at roomte rature for 2h, then it was treated with
aqueous 5% NaHCO3 solution (30m) and stirred for
further 30 mnutes. The resulting m xture was diluted

il &
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orf9$ ) HE 7649 Bira 2Bk F R dmAH): 6190 ﬁﬁy‘r"ﬁoﬁﬁéﬁ%é’é‘ér‘b‘i@(‘y%tr@ 1H);
( R9)5-4.24-an, tHY D.0D-224 (m, 1H); 1.95-2.07 (m, 1H); 1.60-1.89 (m, 2H); 1.00-

1.45 (m, 9H).

Description 10: 1,1-dimethylethyl {28,5R)-2-{aminocarbonyl)-5-{4-{[{2-
fluorophenylimethviloxylphenyl)- i-pyrrolidinecarboxylate (D10):

3 N
O
f °
1-(Bromomethy!}-2-fluorobenzene (30pl, 0.220mmol) was added to a solution of 1,1-

dimethylethyl (28,5R)-2-(aminocarbonyl)-5-(4-hydroxyphenyl)-1-
pyrrolidinecarboxylate (D9, 45mg, 0.146mmolf) and potassium carbonate (30mg,

0.217mmol) in acetonitrile (2ml). The mixture was stirred overnight at room
temperature. After the reaction was finished, as shown by TLC, ethyl acetate and
water were added. The organic phase was then washed with brine, dried (Na,SO,),
filtered and evaporated. The crude material was purified by chromatography on silica
gel using cyclohexane / ethyl acetate (7:3 to 6:4) to afford the title compound (51mg,



5 To a solution of 1,1-dinethylethyl

(2S,5R) - 2- (am nocar bonyl )-5-{4- r..

[ (phenyl et hyl ) oxy] phenyl } - 1- pyrrol i di necar boxyl at e

(D8, 1.2g, 3.02mmol) in nethanol (25ml) was added PdI C
10% wt (210ng) and the m xture was stirred under

_hydrogen (1 atm) for 6 hours. The catal yst was filtered

20

25

of f and the sol vent renoved under reduced pressure to
gi VEO2HE422¥| e conpound as a white solid (87REIEPTYeRITIL
Rt 10 (HPLC): 3.61nfn; Rf (cycl ohexane: ethyl acetate =
1:1): 0.18; I\/B (ES/+) rﬂZM_é.g9 [ MEFNa™]. Cl6H22N204
requires 306; 'H NWVR (300 d6-DMSO) S ppm: 9.15
( bssseshHe; (Hﬁ’l_é)% b@hm2h|) (cyc?oré%n@%tha%ta@ -9§ nf 82 LH)NMQ(S%

d,
( d‘i‘%&&'a Fﬁpprm? 561?@%%?%?%@ 1H); 664708y Ai); 6.93
2H)(¢ zmowsmsm(m 119H5.15 1§ z‘a?sm P50 @, m 455445 (m 310

%I ﬁor envI r‘re;éﬁvzf(%%imgaahge ??3 [f'%)%ﬁ q%%yhf%g %4%g(yi2;1t
(010) FN OOCO O 1-(Brononet hyl)-2-fl uorobenzene

30pl, O. 220mm|) was added to a solution of 1,1- 20
di iphi 58)-5-{4

(2S,5R) - 2- (am noc bonyl ) - 5- (4- hydr oxypheny -1-
pyrrolidine )&Lhtﬁo@m 45ny, 0. 146nmmol ) and
pot gnathe Ong, 0.217mmol) in acetonitrile
(2 Thg turevaaQ stirred overnight at room

tenperature. After the reaction was finished, as shown
by TLC, ethyl acetate and water were added. The

or GRB kiffe Gnd’\@a?s §y‘ﬂ§n@m%sf!5\%@m\§"atﬁn%r pﬁb%eduqe( Eseget out earfier

tered and eva
10 LD PR SIABI B (5)- U sPaRY S R b heprafeqte
usKD@ 60§rod, dre2rEnol; Rt (HPILG) 3.6€&@inake: (EB1-Prmiz02d8: [M)H]f MS: (ESH+)

aff il ng, WO 2007/ 042239
PrERSbE botio 1SRRG 9% "ip(Q 75 56 m . Rt
(cycl ohexane: et hyl acetate = 1:1): 0.28; 'FI NWR (300
M‘MM‘%—HW 1-Qfnethyibth vﬁd@lcﬂlﬁbnyﬂ%—{ Ferddndtidlo
151 79 1(2 H; 6.93 (d, 2H); 45-5.37 r.
s, 4.73-4.60 (m 11- 1), 4.53-4. 45
(m 1H); 258248(m 1H); 2.34-2.25 (m 1H);
1.93 (m 2|—|) 28113(br s, 9H).

@AO
/;\

The title compound was synthesized (695mg, 90% over two steps) a similar

procedure as set out earlier in Description 7 starting from ({(58)-5{4-
[{(phenylmethyl)oxyjphenyi}-L-proline {D11). The crude material may be used without
-any further purification in the next step; R, (HPLC): 5.72 min; MS: (ES/-} m/z: 396 [M-
H]; MS: (ES/+) miz: 420 [M+Na"], C23H27NO5 requires 397, '"H NMR (400 MHz,
DMSO-d6) &{ppm): 12.70-12.42 (br. s, 1H); 7.47-7.42 {m, 2H); 7.42-7.35 (m, 2H);
7.35-7.29 (m, 1H); 7.13-7.07 (m, 2H); 6.98-6.92 (m, 2H); 5.08 and 5.06 (s,s, 2H);
4.96-4.91 and 4.86-4.81 (m, m, 1H); 4.44-4.40 and 4.39-4,34 {m, m, 1H); 2.36-2.13
{m, 2H); 1,90-1.80 {m, 1H); 1.69-1.57 (m, 1H}); 1.33 and 1.09 (s,s, 9H).
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5 Description 11:

(5S) - 5-{4-f (ohenvl net hvl ) oxyl phenyl }-L-proline (D11)

ad g HOThe title conmpound was synt hesi zed fol | ow ng
a simlar procedure as set out earlier 10 in

+ Description 6 starting from nethyl

(53).,052[“{7,@42[21 phenyl met hyl ) oxy] phenyl } - L- pr ol | na
oong, 1.93mmol): R (HPLC): 3.66 min: M T"}”f’n‘}"?“9731

296 [MH; Ms: (ES/+) nlz: 298 [ M+H], C18H19I\I03
requires 297 Description 1234
(59)-1- {f(l 1-di met hyI et hyl )ova carbonvl }-5-{4- [(phenvl

ok lrﬁét Y FEB f€h16RI°MY, 90% over
tvvo steps a sim ar pr OCEedu *out earlier in
Descrlptlon7 tafti\ng ,q‘Hrom((SS) 5-{4- 20

3 x ih nyF}-L-proline (D11). The crude

ar L d Wthout any further purification
in the next step RO (HPLO: 5.72 min; Ms: (ES/-) mz:
396 [M HI; ME: /+) mz: 420 [I\/H-Na'], C23H27NCB
requires 397 "H'NVMR (400 MHz, DVBO-d6) b(ppm:

12. TT-:@-tnﬂQc&ﬁpo(de waB synkhdsized (Bﬁama a%%wbw ﬁ’s itar groZeu%?e as

8 S i Bascbvon sbariiom (581 41 o ippipyiatpgionyicarbonyt,
4 956{44(prgqn§ﬁvmyno%pwhanmL(omhnemDﬂkGSOm@ érédéméfgégamhég-llzzm):
4. 3psthin3 m
1H 1. 69-1 (2587!“5‘%% f%%";}hﬁggzﬁg’“@%@%m&s 3]969H) VO
20071042239 PCT/ EP2006/ 009731 34 Description 13: 1
1-di rret hvl et hvl (28 58) 2 (am nocar bonvl) 5 (4
paeriplie ‘ ) -BAfarmioddaction s s Dioxdydx@btRnyi)-1-

[ ( ples methyteths
10( Dﬁ&el:d{neéarboxylate (Nﬂlz \ HZ 01 NO O The title
conpound was synt hési zed (600ng, 87% followng a

simlar pr ofedur evias 5 set out earlier in Description
8 sta ¢
(537> (1 A digret hyl et hyl ) oxy] car bony! } -

5-{4-[ (phen | et hyl ) oxy] phenyl }-L-proline (D12, 690ng,
crude mat ); R (HPLO): 5.23min; Ms: (ES/+) mz:
419 [M+Na' ], C23H28N204 requires 396. :

The title compound was synthesized (400mg, 94%) following a similar procedure as
set out earlier in Description 9 starting from 1,1-dimethylethyi (28,58)-2-
(aminocarbonyi)-5-{4-[(phenylimethyl)oxylphenyl}-1-pyrrolidinecarboxylate (D13,

15 550mg, 1.38mmol); Rt (HPLC): 3.14min; MS: (ESH+) miz: 329 [M+Na]

C16H22N204 requires 306; 'H NMR (400 MHz, DMSO-d6) 8(ppm): 9.21 (br. s, TH),
7.40-7.30 (br. s, 1H), 6.96-6.90 (m, 2H); 6.90-6.84 (br. s, 1H); 6.71-6.64 (m, 2H);
4.90 and 4.80 {d, d, 1H); 4.32 and 4.25 (d, d, 1H); 2.37-2.02 (m, 2H); 1. 78 1.70 (m,
1H); 1.61-1.46 (m, 1H); 1.32 and 1.09 (s,s, SH).

20

Description 15: 1 ,1—dimethylethyl (28,5%)-2-(aminocarbonyl}-5-(4-{{(2-
fluorophenylymethylloxyiphenyl)-1-pyrrolidinecarboxylate (D15):;

F NH
@AO’O‘ 1 o]
0,&0

A




Description 14: 1,1-dinmethvlethvl (2S

5S) - 2- (am nocar bonvl ) - 5- (4- hydr oxvphenvl ) 1- 10
pyrrolidi necarboxylate (D14): ... QN\H2 1-10 O O 0 The
title conpound was synt hesi zed (400ng, 94% follow ng a
simlar procedure as set out earlier in Description 9
starting from1, 1-di net hyl et hyl (2S,5S)-2-

('arﬁvﬂéﬁ':“g’l"ﬁa%yl ) - 5- (4- [ (phenyl net hyl ) oxy} phenyiSYER2H6PP L
| i di necar boxyl ate (D13, 15 550ng, 1.38nmmol); Rt (HPLO):
3. 14m n; MS: (.ES/ +) mz: 3293fMrNa'], C Cl6H22N204
requires 306; 'H NMR (400 MHz, DMSO-d6) S(ppm: 9.21

( brq. (Bimmérh'@thys) 27ﬂL6bean%Qe (d@[u 0 §44n4s#85) wekd: a%e@to%)scﬁd{bn &H ;-

O el S O S Bl s ot
( m pyErelidinetarB@eyibie7 (D 1@ MHOmMd, H). 163t -2hd Afdto(skiprmlddrhonkte3@4mg,
a”do 9\9110()S||n acﬁa t jle é@s Scﬂn‘z %ih&@ \%gﬁb Stll’l’ﬁcg O\éer? a?t ?t room

1. 1-di net hv am nocar

5 | ulemegsREiey e atfw %f@f?éﬁqg? T enfMates(Hhelklrere added, The areganis
ecagHagd waLdrieBlovér)Na,$E)] Bi}ered dndlevipdiatéd under reddedrestdre. TR

Y. (b5 BB s 0 1) BaRIBGTY Bhrncd Lo g, preqpesane

add@@V‘t@ewesdI? @t torP:Hf tol aiforddutm?ettlﬂwlc@mnymnd (65mg. 97%) R
Fhedank 3N fedRONY | 7:3p- 0 45;h Wik OXyHRENMIZ) - 437 [M+Na'],

ﬁﬁiot %%'gﬁ' DS Car%ﬁﬁ@%ﬁ% &Eﬂftf:)o%fﬁmﬁhlﬁﬁﬁr@@véﬁ. PP

( 0. &pdn)): 7.50e. 40t 1H)e7 003,23 (a0 awet ‘h(ng [2H) . 06-0081(rB, 2H),

0
"%’Saré“ré‘ b 3% l?{hrﬁbé‘gnh ﬁﬁeiﬁtaerﬁ(z?@ d%a—f? dd"'?rf o4 24 404,
I\Ia2‘80¥l2 35213 & dH). 2ld- 1&74%?%& ed8-URd&n. %dmeeu%msagwe?a
Theandargsde stayeri al was purified by chromatography on

%I lica gel using cyclohexane | ethyl acetate (7:3 to
4) to afford t he t|tIe cgrrpound (65mg, 70/(). R,

The title compound was synthesized (14g, 71%) following a similar procedure as set
20 out earlier in Description 1 starting from commercially available ethyl 5-oxo-D-
prolinate (12g, 75.6mmol); Ry (cyclohexane:ethyl acetate = 7:3). 0.25; R, (HPLC)
3.94min; TH NMR (400 MHz, DMSO0-d6) & (ppm): 4.61 (dd, 1H); 4.25 (q, 2H); 2.58-
2,69 (m, 1H); 2.44-2.55 (m, 1H); 2.26-2.38 (m, 1H); 2.00-2.08 (m, 1H), 1.50 (s, gH);
1.31 {t, 3H).
25 ‘
Description 17: Ethyl. {2R}-2-({l[{1,1-dimethvlethyloxylcarbonyllamino)-5-oxo-5-{4-

[(phenylmethyhoxylphenyllpentanoate (D17);




10 C23H27FN204 requires 414; R, (HPLC) : 5.28 mn; IN
NVR (400 MHz, DMSO-d8) 8(ppm: 7.54-7.44 (m 1H),
7.40-7.27 (m 2H), 7.24-7.11 (m 2H), 7.06-6.98 (m
2H), 6.96-6.79 (m 3H), 5.10-5.00 (m 2H), 4.91 and
.4.81 (d, d, 1H), 4.29 and 4.24 (d, d, 1H), 2.35-2.18

( 1H, 2.17-1.97 (m 1H), 178162(m1|—|)
1%&9—’537&'3226% 1H), 1.28 and 1.03 (s, s, 9H) PCTEP2006/009731
Description 16: 1-(1 1-dinethylethyl) 2-ethyl

(2R) - 5- oxo- 1. 2- pyrrol i di nediqarboxvlate D( 16): 10"/
ON...., ki1 O~ 0 OThe title conpound was synt hesi zed
fg lowing a simlar procedure as set 20 out
ear | scription 1start|ngfromcomTerC|aIIy
avanl ab et 5-oxo-D- prolinate (12g, 75.6mol); R
(cy, . oafetate = 7:3): 0.25; R (HPLQ
3.9 n, 1H }_§400 MHz, DMSO-d6) 8 (ppm: 4.61 (dd,
1H);425(8 , 2.58- 2.69 (m 1H); 2.44-2.55 (m
1H); 2.26- 38(m 1H); 2.00-2.08 (m 1H); 1.50 (s,
9H); 1.31 . 25 Description 17: Ethyl
(2R) - 2- ({r(ll d| rret hyl et hyl ) oxyl car bonyl } am no) - 5- oxo- 5
- { Zhe tftle ghmpadndeta sintioesizee [Ecdyy 1 §p)atoaiat @nt(éﬂi%);edu%s set
209.7t eQA%%?r%eE’SEE&&P 29@:‘% 987713(11 1?%1& h&le@y@% %yp &-E rOX

title conp ound was syn esl| z
S| Pbi”l"‘.!ﬂ‘“%‘fca@é’&(!ﬂt% RS Wt 4%wm@aanm4e@dqphermb@@nwmmhmtr@r
5t ABIBUAG e Rt (HPLE): dlareidiyise eayt) 462 @k vdeNa, C25H31N06

30 B ot NrT MR S DR G i 22878

( 18H)36.99 (dl 2my0d. )8 (bR 1HHHRILD)s, 28); 3.20340% (bMIH){ £86 1, 2#1% 0d-

OnELS KPR 2324 W R g B 897 £, o) F%&t(éﬁﬁé’
6.99 (d, 2H); 5,18 (bs 111); 5.12 (s, 2H) 4. 29-
10 ( boeskhbtion4828th(1I42R

(néarbox_lbt 2(D9€8 215 m !

@Ar@/@ a

The title compound was synthesized foflowing a similar procedure as set out earlier

in Description 3 starting from ethyl {2R)-2-({[(1,1-dimethylethyl)oxy]carbonyl}amino)-
15  5-oxo0-5-{4-[(phenylmethyl)oxylphenyi} pentanoate (D17, 2.9g, 6.57mmol), The crude

material méy be used without any further purification in the next step; Ry (HPLC);
3.80min; MS: (ES/+) 324 m/z: [MH"], C20H21NO3 requires 323.

20
The title compound was synthesized (1.84g, 86% over two steps) following a similar

procedure as set out earlier in Description 4 using the crude material obtained from
Description 18; Rt (HPLC): 4.03min; MS: (ES/+) 326 mfz: [MH'], C20H23NO3
requires 325; TH NMR (500 MHz, CHCI3-d) & (ppm). 7.30 - 7.47 {m, 7H), 6.96 (d,



10 Description 18: Ethyl
(2R) - 5-{4- ((phenvl net hvl ) oxyl phenvl } 3

4- di hvdr o- 2H-pyrro|e 2- carboxylate (D18): O O ' \ O
I i N ... o The title conpound was synt hesi zed
fol | ow ng a simlar procedure as set out earlier in
Description 3 starting from et hyl
( 2Rpo2oq7op239, 1- di met hyl et hyl ) oxy] car bonyt } am poiep2dds/009731
5- 0x0- 5- (4-[ (phenyl net hyl ) oxy] phenyl } pentanoate (D17,
2.99, 6.57mvol ). The crude material may be used w t hout
any further purification in the next step Rt (HPLO):
gzg Dggg?és 2H)( 5%{%2%&%%{(&1 1I[I)W91J ddc%g 37! 228r(n§q1u1-'i)r§6c’7
(5S) 2.8 (m 24}, ﬂrﬁénﬂﬁﬁémhv‘l))‘b&w gibnyl }-D-prolinate (D19):
H O 20 The title conpound was synthesized (1.84g, 86%

ovep two g.a SI m | ar procedure as set
out —EFHHRR LY Ry srihvioxylohenylh:Osroline (B20) gt er i al
obt ai ned from Descrl pt| on 18; Rt (HPLC) 4.03m n; Ms:
(ES/+) 326 m z: [FH\], OH23NG3 11l requires 325; 1H
NVR 0 Mz ® d'( (ppm: 7.30 - 7.47 (m 7H),
6.9 y D R06 /0322 PCT/ EP2006/ 009731 37 2H), 5.06
£S, , 423(q, H, 4.15 (dd, 1H), 3.90 (dd, 1H),

2 1'?he tlg %ﬁ%%ﬂ% W]at%ym%sg&follox&?ﬁl si [Iéroozrtlj_lc)eﬁur%'aesslset_ ou]{ 'e;? ier
( 58)1 %SEF’UPIKF( ®sErting ﬁf@fﬂkﬁﬂﬂﬂ &ﬁ@)‘l%ﬁﬁﬁhﬁln)’fmﬁhpiﬂwvmh@'ly(}-mm)ailna& i
OH @141 Sionfy, Theaskintd)e RS ORPRO) &3 8%, SMB! hies/7 eds Mz [MH]

f ol procedure as set out earlier
%&wﬂgﬁ%ﬁmgu'ﬁsfggl ng from et hyl
1Q 5S) - 5-{4-[ (phenyl net hyl ) oxy] phenyl }-D-prolinate (D19,

340{5@;cngllor045mm| ) p1:Rt ( HPLQ)SS) ﬁ{ﬁ%rﬂuﬂethWhvl){o@argon@ g {4-
m z L CI8HI9N Ul €S
[(ph nylmethyoxylphenyl}-D- Drollne D21}

2

The title compound was synthesized (440mg, quant. over two steps) foilowing a
15  similar procedure as set out earlier in Description 7 starting from (5S)-5-{4-
[(phenylmethyl)oxylphenyl}-D-proline (D20); Rt (HPLC): 5.77min; MS: (ES/+) 420
miz: [M+Na'}, C23H27NO5 requires 397; 'H- NMR (500 MHz, DMSO-dg) & (ppm);
12.55 (br.s., 1H); 6.65-6.78 (m, 7H}, 6.95 (d, 2H); 5.10 (s, 2H), 4.60-4.84 (m, 1H);
4.23 (m, 1H); 2.10-2.30 {m, 2H); 1.63-1.95 (m, 2H); 1.05-1.39 {m, 9H).
20 '
Description 22: 1.1-dimethylethvl (2R.58)-2-(aminocarbonyl}-5-{4-
henylmethylioxylphenyl}-1-pyrrofidinecarboxylate (D22):

The title compound was synthesized (250mg, 56%) following a similar procedure as
25  setout earlier in Description 8 starting from (5S)-1-{[(1,1-dimethylethyl)oxy]carbonyl}-



Descri ption 21:

(58)-1-{f (1. 1-di net hyl et hvf oxvl car bonyl } - 5-f 4-

f (phenvl net hvl ) oxvl phenyl }-D-proline (D21): The title

conmpound was synt hesi zed (440ng, quant. over two steps)
. followwng a 15 simlar procedure as set out earlier in

De 7startingfrom(58)-5-{4-

(S\ﬁé%@lt”lr)f%?%yl ) oxy] phenyl }-D-prol i ne (D20); RECTHERR0E09731
5.77mn; Ms: (ES/+) 420 mz: [MrNa' ], C23H27NO5
requires 397; '"H NWR (500 Mgg, DMSO-de) & (ppm:

12.55 (br.s.. 1H): 6.65-6.78 (m 7H): 6.95 (d, 2H):

5. Fal4(@herdiethyllofbhényBD-brofinel kD21, 40ad (1rf11n%8!) Rt (HPLC):

S By Arde ph 5 Wéaf"ﬁ%?{“%f’?‘ e > ¢

20 Description

(2R 5S) - 2- (am nocar bonvl ) - 5-{ 4-
f ( pleseriphiorepiivi,)-aektaaeny (ZR.561 P\ ErhibdatioR At & RAVYBERn)A-
S(Dé@rdﬁdiwﬁéﬁbo%lét’e’@%%- 11\ 00 ~00 The Trtle compo
wa g, 56% following a simlar
procedure as 25 set out earlier in Description 8
starti (55),.;1 {[ (1, 1-di nmet hyl et hyl ) oxy] car bonyl }
WO 20 2 8] Iﬁ’CT/’EP2006/ 009731 38
5- {HQ eny,krretmyl ) oxy] phenyl } - D-proline (D21, 440ng,
1.11mmol); QHPLO); 5.52min; Ms: (ES/+) 419 m z:
[ MtNal |, C%jHZ8N204 requires 396. Description 23:
1.1-dinmethvl ethvl (2R 5S)-2-(am nocarbonyl)-5-(4
hydr oxvphenvl) 1 5 pyrrolidinecarboxylate (D23) HO/ i

The titte &drizboudd waQs@t&sE&B(ﬁBﬁaF%Lﬁﬁﬂﬁ@l%%g%%mnar procedure

oA P albd A d R el o
f r daminocarbghyled-Hyllrbemymeti@REiB)enyd)-1-pymolidinecarboxylate (D22,
10( 2Ry oMol SR gﬁhﬁdéah e@dérﬁ?rt hyd.) iéé’ﬂr)o h:ﬁ)}y' 370l (VP

I i di necar boxyl at e

( H|6|16I-(I§2N2§)463gﬁ1rﬁs 3&}5 H(N:E.g} @Oorwrgz deySpM&NQprp 9 15 (bs, 1H);
Cl@H@%MOZH)r O € Y& g): 3@6; (s, 18 "1e). VR ((13% Q%DN%OX 084.28
( p@g)@ 2 (ﬁﬁ &?éﬂ h (1095-22%(m (REY o8 kg ngH)if_&d 145 (th, OH).
4. 05-4
15  Dascription 24 : 1.1-dimethylethvt (2R 5S)-2-(aminocarbonyl)-5-(4-{(2-
fluorophenvl)methvlloxv}nhenvlj—1 -pyrrolidinecarboxylate {D24):

oL NP

el
Q 0
X

The title compound was synthesized (145mg, 79%) following a similar procedﬁre as

set out earlier in Description 10 starting from 1,1-dimethylethyl {2R,5S)-2-
20 (aminocarbonyl)-5-(4-hydroxyphenyf)-1-pyrrolidine  carboxylate (023. 130mg,

0.44mmol) and 1-(bromomethyl)-2-lucrobenzene (166mg, 0.88mmol); Rt (HPLC)

5.55; MS: (ES/+) 437 m/z: [M+Na'], C23H27FN204 requires 414; ‘H NMR (300

MHz, DMSQO-dg) 8(ppm): 7.48-7.63 (m, 3H); 4.30-4.45 (m, 2H); 4.18-4.29 (rﬁ, 2H);

6.90-7.06 (m,3H); 5.10 (s, 2H); 4.56-4.82 (m, 1H); 4.10-4.18 (m, 1H); 2,12-2.26 (m,
25  1H);1.88-2.12 (m, 1H); 1.60-1.85 (m, 2H); .98-1.42 (m, 9H).



(m 1H); 2.07-2.24 (m 1H); 1.95-2.07 (m 1H);
1.60-1.89 (m 2H); 1.00-1.45 (m 9H). 15 Description 24
1.1-di nethvl ethvl (2R 5S)-2-(am nocarbonvl)-5-(4-(f(2-
fl uor ophenyl ) met hyl | oxyl phenyl ) - 1-pyrrolidi necar boxvl at
e (D24): [/ \ O ...... ...,t NH2 The title conmpound
was synt hesi zed (145nyg, 79% followng a simlar
proveor®423y® set out earlier in Description &€/EP2006/009731
starting from 1, 1-di net hyl et hyl (2R 5S)-2- 20
(am nocar bonyl ) - 5- (4- hydr oxyphenyl ) - 1- pyrrol i di ne
carboxyl ate (D23, 130ng, O. 4A§Pmol) and

. -
(HBETRER L b oo oo hatie
requires 414 H NVR (300 MHz, DI\/SO de) S(ppm :
7.48-7.63 ( Br430445(m2|—|) 4.18-4.29 (m

2H); 990706 (m3H): 510 (s, 2H. 4.56-4.82 (m
8

0.88mml ); Rt

1H); 10-4.18 (m 1H); 2.12-2.26 (m 25 1 H);

1.98~2Z. T2 (m 1 H); 1.60-1.95 (m 2H); .98-1.42 (m

9H). WD 2007/ 042239 PCT/ EP2006/ 009731 39 Description
25: 1 -f(4-bronophenoxv)nmethyll 2 fluorobenzene (D25)
Br Procedure 1: To a solution of 4-bronmophenol

( 50Brocegye i 4807 \peltiom oh devasmapher®! (02208 disarigedadhd ecktone

K2 Q@B2nh Y 0@ aaa@h km (bmgz; )éh@ ﬁrﬁ:ﬁ‘ &ﬁzﬁb’?&%&é (5289 ﬁﬁ‘e&hs&[.r%

was heat ?g 13 % reacti on m xture

oyl ReTenplor s P BB miriie (i ther oo C.
wasfiltered lred thei fitar ¢AkBIva$ WadiGiith MIRE (do4tiln).eThef dolvibiret diltrate
WSS«N&%%%@B qd 1béhn;lL0£WMT @%a%ﬁ%&é%ﬁé@tkh&?ﬁﬁﬂg 3

d he m xture aqueous
sol \EﬂSh?ﬂnW'E APAYEGUS 1M4%4P'ﬂ/v?<t'lﬁ'°b FM%"I(M@%WM) brigad 1 39mi-hand
1®r gae bgad alsBewas condeoieatéd Bidaghes THFYTREOML) WitEaddkd Gadrtne

s 0o el o UNED] ol G TR a3 b SR SE R 101

pressure to he 't e comnmpoun
NNF%H(M@(WHZDW@O@@) s(epmlip4 (tcr 61y, 7(46dd. 2HH) 7.427 (rl G H T, 23
(2H)m§H)420((B 2hf13(,28). (m 2H); 7.01 (d, 2H); 5.13

was al so obtained as foll ows: Procedure
2: Astirred mxture of 4-bronmophenol (19.22g,
191 1p@dovas alsoobtamed ksiiatsenzyl brom de (20g, 105. 8nmol)
and potassium carbonate (21.9g, 158.4mmol) in acetone
(280ml) was heated at reflux for 6 hours. The reaction

20 Feseduiee Zipd ¢ 8WIedd PisurRooth tehrpEeRiemRle (391826 i 1Y drea)).
wa Sdrihoiyiotobenzsio bicthidd {20gT BRESmMEQrdny. potéssiverochibbedle (21.9g,

;' | 1553k ol MERRL MERImERS RORECR fAbEr: YRS VAR HILR
20  mixture was cooled to room temperature and filtered, washing the solid with TBME
(40mi). The combined filtrate and washings were concentrated under vacuum to a
final volume of about 40ml. The resulting solution was diluted with TBME (160mf)
and washed with 1M sodium hydroxide and brine, then concentrated under vacuum
to an oil which slowly solidified to give the title compound (28.9g).
25 1H NMR (300 MHz, CHCI3-d). 8(ppm}. 5.10 (s, 2H) , 6.86 (m, 2H) , 7.10 {m, 1H) ,
7.17 (m, 1H), 7.29 (m, 1H), 7.35 (m, 2H), 7.38 {(m, 1H).

fluorophenylimethylio henvl)-8-oxgpentancate (026



added i odi ne (
i nt ernal tenperatur of 64 +/- 2C. A solution of 1-[(4
br ognophenox )nethyl] 2-fl uorobenzene (D25) (693g) in

THEcedne M §0 §atired gaengnsion oftmagnesiunt mets| (SBG)ris tiyyTHEY600mL)

Vva$|nd1=1rl daeﬁhrog‘é@ Ceﬁrlﬁdépﬁeret &1 Qodirﬁ? 'i@hﬂé'raﬁ\ge Sk Wdad IJd;“I%S(% Bﬁt)The

final volume of about 40m . The resulting solution was
diluted with TBME (160nl) and washed with 1M sodi um
hydr oxi de and brine, then concentrated under vacuum to
an oil which slowy solidified to give the title
compound ( 28. Qg) 25 1H NWMR (300 MHz, CHCI 3-d). 6(ppm:

5. 1&0%3,%42%—?% ) 86 (m 2H 7.10 (m 1H , 7.17 (m 1

, 7.35 (m 2H) , 7.38 (m BCTAP2006/009731

Descrlptlon 26: nethyl
(2S)-2-(ff(21.1-dinethylethvl)oxvl carbonyl }am no)-5-(4-f
f(2- fluorophenvl)nethvlloxvg

~ (D26) )\

henyl ) - 5- oxopent anoat e
07/ 042239 PCT/ EP2006/ 009731 40 O F_ _6

0 HENLr T Procedure 1: To a stirred
iomo q'eélun1netal (90g) in dry THE (600nL)
nltng ;;EPsphere at room tenperature was

The 5 m xture was heated to an

d|t|on the re

wa el Haen do BRAEER Empsianfiesh aaitl ish Arpaiviancoriidd

co@r@@pmommﬁ’qhvlbaﬂmmeume (025) ﬁgs@mrmamsmml)uﬁaa 208&d in
t heg bal&eé‘cﬁ‘éﬁgf % RIWvDéstantﬂ'J §EJ:0IHEII% o[@ Pt%na?nqw&u%on ( 4¥35 mL)

avai l a tert-
ox 8B ATLH F$ %?%Sel Af”d%@é%o% reé@@n(\%dgeﬁtqdratmgx(fqrsm he
c o cdaeiibnt roixtufE0Ras cotidnth abdh egnpehuré. MEHRY Raktich SRRE FeRivad @\e

IRy LT T N Nt

af pxapyrsRiding-! groicartoxdpie o 3800kl ie oRBF  (BOOML) oseledt ken-60°C,
adetartaHingne Serkd) Itérﬁﬁerdm& REBNE0RE. THeEadkfiok %P%Eﬂbt%@ in2
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to remove water. The residue was purified by chromatography on silica gel eluting
with cyclohexane / ethyl acetate (80:10 to 8:2) to afford the title compound (287 g);
'H NMR (600 MHz, DMSO-dB) 8{ppm): 7.93 {d, 2H); 7.57 (td, TH); 7.44 (m, 1H), 7.27
(m, 3H); 7.14 (d, 2H); 5.24 (s, 2H); 4.04 (m, 1H); 3.61 (s, 3H); 3.03 (m, 2H); 1.94 (m

_2H); 1.38 (s, 9H).

D26 was also obtained as follows:

Procedure 2; To a mixture of magnesium turnings (12.79g. 533mol), a trace of iodine
and 1,2-dibromoethane in THF (86.ml)at 70-75°C, a solution of (4-bromophenyl! (2-
fluorophenyl)methyl ether) (D25, 100g, 355.8mmol) in THF (216.25mi) was added
over about 2 hours. The mixture was heated for a further 2 hours at 70-75°C then
cooled to room temperature to give a solution of the Grignard reagent. A solution of




wi th cycl ohexane / ethyl acetate (90:10 to 8:2) to
afford the title conpound (287 g); 'H NWR (600 MHz,
DMSO-d6) 5(ppm: 7.93 (d, 2H); 7.57 (td, 1H); 7.44 (m
1H); 7.27 (m 3H); 7.14 (d, 2H); 5.24 (s, 2H); 4.04
(m 1H); 3.61 (s, 3H); 3.03 (m 2H); 1.94 (m 25 _
2H); 1.38 (s, 9H). D26 was al so obtained as foll ows:
Pr oUW #4239 To a ni xture of magnesi um t ur ni N@ET/EP2006/009731 -
(12.79g. 533mol), a trace of iodine 30 and

1, 2-di bronoet hane in THE (86 )at 70-75C, a solution
of (4- bronophenyl (2- fluorop enyl ) net hyl ether) (D25,
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then cooled to 5-10C and stirred for 2 hours. The
solid was filtered, washed with isopropanol and dried
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1H) 2-car 1Bte@B27)m 2H); 3.74 (s, 3H); 4.37 (m 1H); 5.19

(b, 1H);65.20 (s, _2H); 7.02 (d, 2H); 7.11 (t, 1H);
. m 1H): 7.48 (t, 1H): 7.94 (d, 2H).
B Pt Y IMe( 2S) - 5- { 4-f

benzvl ) oxyl ohenyl } -3 4-di hydro-2H ovrrol e-

Procedure 1: To a solution of methyl (25)-2-({[(1.1-

dimethylethyl}oxy]carbonyllamino)-5-{4-{[{(2-flucrophenyl)methyljoxy}phenyt)-5-

oxopentanoate (D26) (243g) in dry DCM (2430mL) at 0°C was added TFA (461mL)
25 dropwise. The mixture was allowed to warm to reom temperature and stirred for 3hrs.

Solvent and the excess TFA were removed under vacuum and the resulting dark oil
was stripped with EtOAc (2 x 1215mL) and left overnight under a high vacuum. The
titte compound (392 g) was obtained as a red oil and used in the following step
without any further purification; '"H NMR (400 MHz, DMSO-d6) 5(ppm): 8.16 (m, 2H);

30 7.80 (id, 1H), 7.46 (m, 1H); 7.34 (m, 2H); 7.27 (m, 2H); 5.32 (s, 2H); 5.25 (m, 1H);
3.77 {s, 3H); 3.57 (m, 2H}; 2.60 {m, 1H); 2.34 (m, 1H).

D27 was also obtained as follows:
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F/ \ CN COzMe 20 Procedure 1: To a solution of nethyl
(29)-2-({[(1,2- d i nethylethyl) oxy] ca rbonyl}am
no)-5-(4-{[(2-flu orop henyl) methyl]oxy}p henyl)-5-
oxopent anoate (026) (243g) in dry DCM (2430nL) at 0OC
was added TFA (461nlL) 25 dropw se. The m xture Wwas
allowed to warmto roomtenperature and stirred for
3h™M0 200%842238nt and t he excess TFA were renovedTsehed s
vacuum and the resulting dark oil was stripped with

Et OAc (2 x 1215mL) and | eft overnight under a high
vacuum The title corrpound4(392 g) was obtained as a
red oil and used in the following step w thout any
further purification; '"H NVR (400 MHz, DMSO d6) 5(ppn):
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concentrated under vacuumto give the title conpound
as a SO|Id (33.39). 10 1H NWMR (300 MHz, CHCI3-d):

8( - . og) 3. 78
(s, 3H); 4 89(dd 1H) 5.18 (s, 2H); 7. ( ; 7.10
(mlH) 716( H)729(m1H);75(t1H)
. 7.585 (d. &Nt i on 28: Met hyl
(5 o) I uor obenzvl ) oxyl ahenvl.)-L-oroli nat e (D28)
O rocedure 1. Methyl

15 (2S)~=5-{4-[ (2-fl uorobenzyl ) oxy] phenyl } - 3, 4-di hydr o- 2H p
yrrol e-2- carboxylate (D27) (392g) was dissolved in
Et Rragedure 1i6 flethy! (28)-8- {4l lussebraayion]pheryiay odinydsoR pardlerdm
ONcafRiRE (DENIBLADI whsCORIVES HT B0 [RBOHE H08 hedbgdration
5ore%t:tor 5% platlnum on carbon (Engelhard code 44379, moisture content ca. 50%,
20 15.8g) was added, the reactor filled with hydrogen gas o a pressure of 2atm and the
reaction mixture was sfirred for approximately 1.5 hours. The reactor was
depressurised and the spent catalyst filtered through Celite, washing through with
EtOAc (2 x 500mL, then further 200mL). Aqueous saturated NaHCO; solution (600
mL) was added to the filtrate, followed by aqueous 13% w/w NaCOj; solution (up to
25 pH =9, 1000mL). The mixture was stirred for 10 minutes and phases were then
allowed to separate .The aqueous phase was removed and then the organic layer
was washed once with brine (600mL). The resulting solution was concentrated to
dryness and the residue was purified by flash chromatography eluting with
cyclohexane / ethyl acetate (1:1) to afford the title compound (133 g); "H NMR (600
30 MHz, DMSO-d6) 3(ppm): 7.55 (dt, 1H), 7.41 (m, 1H); 7.34 (m, 2H); 7.23 (m, 2H});
6.97 (m, 2H}; 5.12 (s, 2H), 4.09 (dd, 1H); 3.83 (dd, 1H); 3.66 (s, 3H); 2.97 (bs, 1H);
2.04 (m, ZH); 1.94 (m, 1H); 1.52 (m, 1H).



f 20 15.8g) was added, the reactor filled with hydrogen
gas to a pressure of 2atmand the reaction m xture was
stirred for approximately 1.5 hours. The reactor was
depressuri sed and the spent catal yst filtered through
Celite, washing through with EtOAc (2 x 500nL, then
further 200nlL). Aqueous saturated NaHCO3 sol ution (600
m - wonees7/azided to the filtrate, foll owed by aguepemichdds:
w w Na2CO8 solution (up to 25 pH = 9, 1000mL). The

m xture was stirred for 10 m nutes and phases were then
al lowed to separate The aquedﬁs phase was renpved and

t he was washed once with brine
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$yflo, washing with ethyl acetate (272m), then the
filEx swas washed with aq sodi um carbonate sol ution
and brine, dried over 10 sodi um sul phate, then
concentrated under vacuum and the residue dried to
gi VExdnip® 1; (SRVSq4gEReIfthe AR nRthy]dxsiehariv)-L (padliaemide (E1)
containing sone of the anti isomer), 1H NVR (300 Mz,
CHCl 3-d): b(ppm 2~ (m 1H); 2.18 (m 4H) ; 3.75 (s,
3H); 3.91 (m._1 4.1..5|(m 1H) ; 5.13 (s, 2H); 6.96
(d, 2H ; 7115 (m 1H); 7.30 (m 1 H ;
7.38 (@, 25 25 {t, @ H. 15 Exanples Exanple 1:
(5R) -E (4-%1‘(2- FI uor ophenvl ) met hyl | oxv} phenyl)-L-prolin
am'_ NH2 .
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Procedure 1: A solution of methyl (5R)-5-{4-{[(2-fluorophenyl)methyl]oxy}phenyl)-L-
prolinate (D28, 32.5g, 98.6mmol) in methanol (65ml) was cooled to 0-10°C. A
solution of ammonia in methanol (ca 11.2M) was added in four portions over 11
25  hours (175.4ml, 43.8ml, 43.8ml. 43.8ml)} then the reaction stirred at 15-20°C for 22
| hours. Ammonia and methanol were removed under vacuum, then toluene (65ml)
was added and the mixture heated to 60-65°C o give a solution, which was then
concentrated under vacuum and the residue dried at 60°C. Toluene (130ml) and
methanol (0.32ml) were added to the residue and the mixture heated to 70-75°C.
30 The resulting solution was then cooled to 15-20°C and stirred for 1 hour. The solid
was filtered, washéd with toluene and dried at 45-50°C to give the title compound
{21.8g) as a solid.



/ HO 20 i Procedure 1: A solution of nethyl
(5R)-5-(4-{[(2-fl uorophenyl ) net hyl | oxy} phenyl) - L-
prolinate (D28, 32.5g, 98.6mmol) in nethanol (65ml) was
cooled to 0-10C. A solution of ammonia in nethanol (ca
11 2M was added in four portions over 11 25 hours
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stl rred at 5 20C for 22 hours. Amonia and VEYEaN6PT3IL
were renoved under vacuum then tol uene (65ml) was
added and the m xture heated,fo 60-65C to give a
sol ution, which was then concentrat ed under vacuum and
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dried at 40C Over ni ght der vacuumto give the title
.conpound (109g). 'H NMR (600 VHz,
Example 2: {5R)-5-{4-{[(2-fluorophenyl)methylloxyiphenyi)-L-prolinamide

hydrochloride (E2);
— N
O
’ HCI

Procedure 1: To a solution of 1,1-dimethylethyi {2S,5R)-2-(aminocarbonyl)-5-(4-{[(2-
fluorophenylimethyiloxy}phenyl)-1-pyrrofidinecarboxylate (D10, S1mg, 0.123mmol) in
a mixture of ethyl acetate (0.9ml) and methanol {1ml) was added acetylchloride (28
pl, 2.5eq) at 0°C. The mixture was shaken for 1.5h and slowly allowed to warm to
room temperature. After evaporating the solvent, the residue was triturated with



20 DVSO-d6) 6(ppm): 7.54 (td, 1H); 7.41 (m 1H); 7.38
(m 2H); 7.34 (d, 2H); 7.24 (m 2H); 7.13 (bs, 1H;
6.96 (d, 2H); 5.12 (s, 2H); 4.09 (dd, 1H); 3.55 (dd,
1H); 3.24 (bs, 1H); 2.07 (m 1H); 2.00 (m 1H); 1.85
(m 1H); 1.40 (m iH). Exanple 2:

(5R) - 5- (4-{1(2-fl uorophenvl) et hyl)oxy}phenyl)-L

pr oWavAp#e3s 25 hydrochloride (E2): F NHz ' PCOEMOG009731
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Procedure  3: {(5R)-5-(4-{[(2-Alucrophenyl)methylloxy}phenyl)-L-prolinamide) (E1,
10g, 31.8mmol) was dissolved in DCM (50ml} and stirred with charcoal (1g), then
filtered, washing with DCM (30ml). The residue was concentrated under vacuum,

25  removing about 20ml of DCM. Ether (60ml) was added, followed by a solution of HCI

in ether (0.84N, 40ml), and the mixture was then stirred at 20-25°C for 30 min, then
cooled to 0-5°C and stirred for 2 hours. The solid was fillered, washed with ether,
then dried at room temperature to give Form 1 crystals of title compound (10.25g).

'H NMR (300 MHz, DMSO-ds) & (ppm): 2.04 (m, 1H); 2.18 (m, TH); 2.32 (m, 2H);

30  4.34 (m, 1H), 4.64 (m, 1H), 5.18 (s, 2H); 7.10 (d, 2H); 7.25 (m, 2H); 7.40-7.60 (m,

4H), 7.77 (s, 1H) 1 8.24 (s, 1H): 11.03 (b, 1H).

Procedure 4: In a round bottom flask, .a solution of ((BR)-5-(4-{[(2-
flucrophenyl)methyl]oxy}phenyl)-L-prolinamide) (E1, 1.4g, 4.45mmol} in ethylacetate

35 (14ml) and MeOH (2.5ml) at 0°C was treated with HCI 1M in diethylether {1.1eq,



MHz, DMSO-d6) 5(ppm: 10.72 (bs, 11-1); 8.10 (bs, 1H);
8.08 (s, 1H); 7.72 (s, 1H); 7.56 (td, 1H); 7.49 (d,
2H); 7.43 (qd, 1H); 7.25 (m 2H); 7.10 (d, 2H); 5.17
(s, 2H); 20 4.61 (dd, 1 H; 4.30 (dd, 1 H,; 2.32 (m
2H); 2.16 (m 1 H); 2.02 (m 1 H). Procedure 3:
((5R)-5-(4-{[(2-fl uorophenyl) net hyl ] oxy} phenyl)-L-proli
nantV@éyo708L232 10g, 31.8mmml) was di ssol ved i np&E006/000731
(50nL) and stirred with charcoal (1g), then filtered,
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of DI EE Rguni e B BBt o b ed s fsteromks aspurg
5( pipafom BasBAdriechundéd)highdad@in ah 401¢Hor 28 aBPtheMat Rbin; temBfature

4 3&]’ ‘(dﬁbur; hl)whaé }_ﬁd (\«mj Oﬁg %98 ?1]5§g)( ﬁf*'_b:grr};%fﬁys a:“s oﬁqjq)tltle

8 fﬁmQ%‘” : 11.03 (b, 1 H). Procedure 4: In a round
bottomflask a solution of ((5R)-5-(4-{[(2

i ‘
T R ML LT R
e 10( 2 2Br7. Qmmquvmshswl‘@dtle Pt BEetEl(7 SDMD)i andd$tatahydnmtdmrcoa!
o (1dsyg, thmd@%uvgs‘m%?ﬁthp { %B%Wé%??é the ff f‘hﬁaete ?nrﬁz\g%saﬂengs,

fhesp d‘ﬁ tion o urre uite soon and

Blofion ehGlin Biher{iKio 163, s agdedaver 4 minyigs af ReA"C and.
d| Ithﬂtreleﬂum wds ttery stilied tsh90- _e8fdor J0X6in] theratudledhe 0-5F € lah@ B éd
on ch. f ca
O 163 2 5 ‘H’Ie doli i}\%%ﬁlﬁ&% ﬁﬁésﬁ,{%éngw Qhﬁ%&ﬁaﬁ%(ﬁﬂmq & a5k

15 2%@0}%@%@% ‘H@Wfpw srystalg of ey “ecﬂgﬂ‘ﬁPW@d(Zﬁés)
transferred into a round 5 bottom fl ask, dried under

h t tu

S A S T U S A S
1 begrsitertifiecodndtaneillystnaled in thetaplelridy: Pr ocedure 5:
((5R)-5-(4-{[(2-fl uorophenyl)net hyl]oxy}phenyl)-L-proli

e . )
acé:}"éifiéi [989nt) and stirred widtsﬁa"é"l%[gkoal (2.5g), then

filldered, washing wth ethyl [agetate (125ml). To the

fH—tn—SE-a-Pe—ﬂﬁﬂ‘—washi AGSs—a—S I,gtsi of—ef—HE—i-Rr—ether—(1N,
1C§' ), was added over 30 minutes at 20-25C and the
| ( nmi¥eere was then stirred at 2@39025C for 30 min, then i

cd =5Cand stirred g 2 hoursT—The bol'Tu' Was
f||terpd washed with ethyl acetate (2. .x 70nl) ., then

dri'@d@ at 15 room tenperat ur¢48o give Form 1 crystals
off 2bRe t1tTe conmpound. (25. Sgx.4

209 42
24,0 3.7
26.4 34

20
Melting point: 230 © C.

Example 3 {58)-5-(4-{I(2-flugrophenylimethylloxylphenyil-L-prolinamide
hydrochloride (E3);




Uni que and di scrimnating peaks of Form1l of the title
conpound of Exanple 2 have been identified and are
illustrated in the table below Position [2Th.]
d-spacing [A] 4.7 18.6 9.5 9.3 12.6 7.0 14.3 6.2
19.2 4.6 20.3 4.4 20.9 4.2 24.0 3.7 26.4 3.4 20
Melting point: 230 C. Exanple 3:

(53):05{;((764:&3‘9(2 f1 uorophenvl) met hyl | oxy) phenyl peierasoaiisfs:
am de hydrochloride (E3): WO 2007/042239

PCT/ EP2006/ 009731 47 NHZ \ O O HC The title
conpound was synthesized (514hy, 100% follow ng a
simlar procedure to that descri bed for Exanple 2,

Pr oced re ,.mat hyl et hyl (2S,5S) - 2-
(am 2-f1 uor ophenyl ) net hyl ] oxy} pheny
l) - rrcﬂ ecarboX:yI ate 5 (D15, 62ngy, 0.15mmol); Rt

3.54m n; Chiral HPLC. Columm: chiralpak ADH 5

um 250 x 4.6 nnciVbbil e phase: A n-Hexane; B:

| sopropanol . Gradient: isocratic 30%B. Flowrate: 0.8
m ! ﬂ%eﬂme Lc'g/mxx?ms W20 %A?Qgs%@ wo?@ﬁ%lﬂﬂ}\g A'@li%a?t' TJFEm
c1 sthatgmz@_edr fo¢) Fixp@ple 33,4 ProcadyrenNR o500, 1M4methmm @8)55%52-
(Spmmno&r&g-ry@é 181 &hfuoroﬁheny@rh&thyl]gx yiohehyt)y1- éﬁdld[ﬁetﬁﬁ:oﬁﬁate
30 40 st by vk oy O -cldf o
(dd§ uhH)s50 X44 8 innf MobileHihase2 A 0-HRxH©; B: dﬁopldﬂ)anolzs@ﬂleﬂt BBcratic
(m 30]’/!.4)3: Fowldfe: 0.8 mimin. LV wavelength range: 200-400 nm. Analysis time:
15min, ret. time :10.4min; MS: (ES/+) m/z: 315 [MH+], C18H18FN202 requires 314,
14 NMR (500 MHz, DMSO-d6) 5 (ppm): 9.37-9.13 (br. s., 2H), 8.01 (s, 1H), 7.68 (s,
10 1H), 7.55 (t, 1H), 7.49 (d, 2H), 7.45-7.37 (m, 1H), 7.28-7.20 (m, 2H), 7.08 (d, 2H),
5.17 (s, 2H), 4.62 (dd, 1H), 4.31 {1, 1H), 2.59-2.50 (m, 1H}, 2.37-2.26 (m, 1H), 2.18-
2.03 (m, 1H), 2.01-1.88 {m, 1H).

Example 4; (55)-5-(4~{[{2-flucrophenylimethylloxyiphenyl)-D-prolinamide
15  hydrochtori de (E4);
Example 5. (5R)-5-{4-{[(2-fluprophenylimethyiloxylphenyl)-D-prolinamide

hydrochlori de {(E5):

O OO

20 Te a so!uﬁon of 1,1-dimethylethyl (2R,5S)-2-(aminocarbonyl)-5-(4-{[(2-
fluorophenylimethyiloxy}phenyl)-1-pyrrolidinecarboxylate (D24, 145mg, 0.37mmol) in
DCM (8 ml)was added TFA (1.5ml) dropwise at 0°C. The mixture was stirred for th
under these conditions. After evaporating the sclvent, the resulting crude material
was purified by SCX cartridge, to afford the title compounds (100 mg, 92%) as a

25  mixture of diasterecisomers.

The diastereoisomers were separated using chiral semipreparative HPLC: Column:
chiraipak AD-H; Mobile phase: n-Hexane : Ethanol = 70/30; Flow rate: 13 mi/min; UV

wavelength range: 225nm; Analysis time: 25 min.



2.03 (m 1H, 2.01-1.88 (m 1H). Exanple 4:

(5S)-5-(4-{f

2-fl uorophenvl ) et hvl | oxy) phenvt| - D-prol i nam de 15
hydrochl ori de (E4): Exanple 5:

(5R) - 5- (4 {1 (2-fl uorophenvl) et hyl | oxy) phenyqg-D-prolina
m de rochlori de (E5): FFNHR2 O& & OH O HC
FDW%“%GZ@ sol ution of 1,1-dinmethyl et hyl PCT/EP2006/009731
(2R, 5S) - 2- (am nocar bonyl ) - 5- (4- {[(2-

f1 uorophenyl ) met hyl ] oxy} phengl ) - 1- pyrrol i di necar boxyl at
e (D24, 145ngy, 0.37mmol) in DCM (6 nml)was added TFA

( 1Ahd}t b:ar%%ww@ﬂapmc gaﬁamﬁ&ecmaamm WW&%{J@Q AFA

ese 1tlons After oratin SO vent
{5 1 5T RBIR AT sihdyhe: B 2RRNA ERionts rodeie S0% B
caFlowiralged.8 mymirt, Ui veavelergth ianhe 200-ApDOMINalyi0 Gmag30 A2YRy:

as 1802miR (688, U1 Rfin Qi—sgst ereoi soners. The
di ast er eoi somers wer eparated using chiral

Ssem preparative HPLC. Col umm: chiral pak AD-H, Mbbile
phas 9. 9 mijeRA(HPLC): Bt doairo bhﬁalmemohﬁh@wnﬁaﬁeeoolﬁ um, 250 x

i 45 s Bt 345 T e RIS 0 PN kil bty o

chraét?ré%&agwa}ﬂhuw ®ayriengihciasge: Rgﬁw%alnmﬂmwmdmmz min; Ry;
Chhf @.hﬁat&]oé%d‘irﬁwwia (35@%%@@36%)&(9&41 1%1@*}9?@ 1»@r 8.13

O S 7B A T 1 A1 G 58 6L 200 T 41
ArézmHstzs (@1 w7, B0(da] ™), 5 (d, 24); B2B1($) 264 49-43%0 (nlggjl_%mm
Cot aa 2 2a8t afl o tegl, 1h: R%aBa (b |

phase: A: n-Hexane; B: Ethanol; Gadient: isocratic 30%
S EE Xﬁ&\“hg) rpqt(ﬁpl.@) ﬁs%mnmau Hﬂmﬁﬁhﬁf&ﬁrﬂpél@m-ﬂs &M 025600

15" Hflﬁ %8’58 gl e, xa%ea 58Ftﬁ%rﬁ?anfbgiﬁaepbﬁsoéranc ,31%% Flow
8. feBe:r0. &('ml!(r‘m Ty waleiingth7ra@de: (200-408)nm; AnBYsiF t7R: (1) miHR;
7. §%T&f ool Zr« %ﬁ(_sioo gk Z%risé‘bz) 1;%;3@%5 gﬁlt‘) By 7 89% s,
4 4@)1 1 Géds ("H) ﬁ-ﬁ {t, ZI_H g 494d WT-I% .(m‘21 |-i)7 Qoggg((m 2H);
I H):O&%-"’ %ﬂ% 'ﬂ-ﬁ(S( BH); ]”d? (dd], 19|g 42310@ 1Q-m2 gd—& 59 Eﬁ (*‘&2%6-2 37

20 ﬂﬁnq%%o:@ws%mn% 1S3 bRk Col umn: chiral pak AD-H

Example B: (5R)-5-(4-{[(2-fluorophenyl)methylloxylpheny!)-L-prolinamide

methanesulfonate {(E8):

F
25 5: T’_O
O
-t

HO—ﬁ—
C

30
EtOAC (6ml) was added to (5R)-5-(4-{{(2-Flucrophenyl)methyljoxy}phenyl)-L-
prolinamide (E1, 300 mg) and this was heated at 60°C for an hour to dissolve the
compound. Then methanesulfonic acid (6541, 1.05 eq) was added to the solution and
as soon as the acid was added, the solution went cloudy. This was then left to
35 temperature cycle (0-40°C) for 2 days. The compound was isolated by filtration as a



6 nm ; Mbile phase: A, : n-Hexane B: . |sopropanol;
Gadient: . isocratic 30% 15 4. B; Flow rate: 0.8
m/mn; UV wavel ength range: 200-400 nm Analysis tine:
15 min; R: 84mn. [a] D=+24.3."' H NWVR (400 MHz,
DVMSO-de) 6(ppm: 9.25 (br.s., 2H); 8.01 (s, 1H); 7.68
(s, 1H); 7.55 (t, 1H); 7.49 (d, 2H);, 7.37-7.45 (m 1H);
7.20-7.29 (m 2H); 7.08 (d, 2H); 5.17 (s, 2H); 4.62
(ddWoip7/0403%81 (t, 1H); 2.50-2.59 (m 1H); 2. PGHEPBH/009731
20 (m 1H); 2.03-2.18 m 1H); 1.88-2.01 (m 1H).

Exanpl e 6:

(5R)-5-(4-(f(2-fluorophenvl) et hyl | oxv) ahenyl )-L-prolin

i de ] : ~ N I
ﬁl(n; gﬁngz é@%h%?%i@ﬁ@% \ﬁéggé%? d’g Ja%ug a?40"1: overwee?—end % afford
( 5R}ITTY af.the itk compeyndpheny| ) met hyl | oxy} phenyl ) - L-

prolJj nanm de 300 nmg) and this was heated at 60C for
Mg{t]rrlg Qoﬁ.&%&& ve the conpound. Then net hanesul fonic

acid (65pl1l, 1.05 eq) was added to the solution and as

§00BioRgicd ASsACi d was added, the solution went cloudy.
[ en left to 35 tenperature cycle SO-4OC) for

Thi S was

2 daRsabilipnRl the,cRMPGHRFS R4 &hei iawsntiande megulpte the waltpemoaied soding
200062 235y pe BV EP2OB0 D@t Aihed ﬂﬁthmllmng‘»a&.gaﬁ., washed
with Et QAc and dried in vacua. at 40C overweek-end to
afford 335 ng of the title conmpound. Melting point:
192CeH biolagyBi ol ogi cal Assay The ability of the conpounds

10T 6186k icBY Bitsi XPrebSind RIS 123 Bhdnhdls VRl @8R8} ansQdthy' ®Ho
Chaner]e!N. hshlnbt -Ma% .:!i'vgctgra L}/sinb?hedhetotee[:tg]mlr;ledl eﬁ/roter;\e r i
f ol 1:6% ﬁg gg% g p e {Invitrog )tansfectlon

method. pCINS is 2 bicistronic vector for the creation of mammalian cefl lines that
predisposes all neomycin resistant cells to express recombinant protein (see Rees
S., Coote J., Stable J., Goodson S., Harris S. & Lee M.G. (1996) Biotechniques, 20,

15 102-112) by virtue of the recombinant cDNA being linked to the neomycin-selectable
marker cDNA downstream of the CMV promoter (for full details see Chen YH, Dale
TJ, Romanos MA, Whitaker WR, Xie XM, Clare JJ. Cloning, distribution and
functional analysis of the type Il sodium channel from human brain Eur J Neurosgci,
2000 Dec;12, 4281-8). Cells were cultured in Iscove's modified Dulbecco's medium

20  (Invitrogen) containing, 10% fetal bovine serum, 1% L-glutamine, 1% Penicillin-
Streptomycin (Invitrogen), 1% non-essential amino acids, 2% H-T supplement and
1% G418 (Invitragen) and maintained at 37°C in a humidified environment containing
5% CO2 in air. Cells were liberated from the T175 culture flask for passage and
hatvesting using Verséne (Invitrogen).

25
Cell preparation
Cells were grown to 60—85% confiuence in a T75 flask. Cells were lifted by removing
the growth media and incubating with 1.5 ml of warmed (37°C) Versene (invitrogen,
16040-066) for 6 min. Lifted cells were suspended in 10 ml of PBS (lnvitrogen,

30  14040-133). Cell suspension was then placed into a 10-ml centrifuge tube and
centrifuged for 2 min at 700 rpm. After centrifugation, the supernatant was removed
and the cell pellet was resuspended
in 3 mi of PBS.

35  Electrophysiology



N

Cell biology 10 Stable cell lines expressing hNaVl. 3
channels were created by transfecting CHO cells with
the pCl N5- hNavl.3 vector using the |ipofectam ne
(I'nvitrogen) transfection nethod. pCINS is a

bi cistronic vector for the creation of manmalian cell

lines_that predi sposes all neonycin resistant cells to

expr &M nbi nant protein (see Rees S., CHSTEPIN0G/009731
Stable J., Goodson S., Harris S. & Lee MG (1996)

Bi ot echni ques, 20, 15 102- 11y by virtue of the

reconbi nant cDNA being linked to the
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U7 BB Toats ue GoRsd i i ocplipR BV e e
suispdmﬂem in 10 mM of PBS (lnvitrogen, 30 14040-133).
45Cel | suspension was then placed into a 10-m centrifuge

tube and centrifuged for 2 mn at 700 rpm After
cenP¥asgaq Y8 t he supernatant was removed and the
CelThe rvatetilianasiutichSethfaed ek Ifduoxaingﬂ(m% MPBSglucshate 100, KC!

El 0] IolLo 42 6/,009731. 50
cuf iy DR, So BUTY 3, HeRES VSt S b Trs Arpposiepes
uspiggarethes B MaiMikeiadk solglicpnand c%wte@;o efi i@twwpigyos»nmncrgw of
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prqt oco [ n
i paEgrR e onBes Ppllpiued MR T LT oL o Sharitie T
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in DMS0O as 10mM stock solutions and subsequent 1:3 serial dilutions performed.
Finally the compounds were diluted 1:100 in external solution resulting in a final

25 DMSO concentration of 1%.

Data analysis
The recordings were analysed and filtered using both seal resistance (>40 MQ) and
peak current amplitude {>200pA) in the absence of compound to eliminate unsuitable
30 cells from further analysis. Paired comparisons between pre-drug and post-drug
additions were used {o determine the inhibitory effect of each compound. The
éoncentrations of compounds required to inhibit current elicited by the 1%
depolarising pulse by 50% (tonic plC50) were determined by fitting of the Hill
equation to the concentration response data. In addition the use-dependent
35  inhibitory properties of the compounds were determined by assessing the effect of
compounds on the 10" versus 1* depolariéing pulse. The ratio of the 10" over 1%



5 potential difference was applied across each hol e.
These neasurenments were performed before cel
addition. After cell addition a seal test was perforned
prior to antibiotic (anphotericin) circulation to

achi eve intracellul ar access. Leak subtraction was
conducted in all experinents by applying a 160 ns

hy p&h8P74¥3229 ng (10 nmV) prepul se 200 ns bef oPET/ERpR06/009731
test pulses to neasure | eak conductance. Test pul ses 10
stepping fromthe hol ding potgential of -90 nV to 0 nV
were applied for 20 ns and repeated 10 tines at a

fr eQuggat Bfcuididd e hteAdd ar@pRAENERR LRy ahd e o6 Sie-RipbSfent
pr ot ocol er or£%$w|n t he absence™ ( re:reaq%r%nd

Was . .
D cBBRBn ot ol oGy et s gaR e Samectaai a5 for 01 tonic
poSpiCkeants thee rcenceaipationt grodusing it npohiteh  addidepament pUDs)
fol Lowpedoy @ 3-3.5 min incubation. 15 Sol utions and
dr ugs e intracellular solution contained the
Pollowing (in mW: K-gluconate 100, KCl 40mM MCl 2
3. 2Thdafefpoinds IEBRIpRs 2a6l§ waicaektédin Hd aboibassA\ngntiajaes pob 1%

was re 30 ng/mM stock solution and diluted to
a f‘l"alg g\&%gﬁ%&ﬁgg&ncentrati on of 20 0.1 nmy/m in

internal buffer solution. The external solution was

Dul becco's PBS (Invitrogen) and contained the
following (in my): CaCl2 0.90, KCI 2.67, K3PO4 1.47,
MgCl2 0.50, NaC 138, Na3PO4 8.10, with a pH of 7.4.
Conmpounds were prepared in DVSO as 10nmM st ock

sol uti ons and subsequent 1:3 serial dilutions
performed. Finally the conpounds were diluted 1:100 in
external solution resulting in a final 25 DVMSO
concentration of 1% Data analysis The recordi ngs were
anal ysed and filtered using both seal resistance (>40
ML1) and peak current anplitude (>200pA) in the
absence of conmpound to elimnate unsuitable 30 cells
fromfurther analysis. Paired conparisons between
pre-drug and post-drug additions were used to determ ne
the inhibitory effect of each conpound. The
concentrations of conmpounds required to inhibit current
elicited by the 1s' depol arising pulse by 50% (tonic
pl C50) were determned by fitting of the H Il equation
to the concentration response data. In addition the
use- dependent 35 inhibitory properties of the compounds
were determ ned by assessing the effect of conpounds
on the 10" versus 151 depolarising pulse. The ratio of
the 10"" over 1s' WD 2007/042239 PCT/ EP2006/ 009731



51 pul se was cal cul ated in the absence and presence of

drug and the % use-dependent inhibition cal cul ated.

The data was fitted using the sane equation as for the

tonic plC50 and the concentrsgion produci ng 15%

i nhibition (use-dependent pUD15) calculated. 5 The

c@ipimends of exanples 2 to 5 were tested in the above

assay and gave pUD1l5 values greater than 5.0. 1 52

A ains 1.

5-1( 4- { [ (264K @eFlogrophsry)) methyybXyoptygnyh emglingrideof foamdla €),

of formula (1), F NHZ O H O or a pharnaceutically

acceptable salt, a solvate or prodrug thereof. 2. A

conpognd accordlng to gtaim 1, wherein the conpound is

: g¥itd cal |y acceptable salt,
® 3. A conpound according
0 , Whichgs (5R)-5-(4-{[(2-

henyl ) net yI]oxyTbhenyI) L- prol i nam de

hydrochlorlde 4. A compound according to claim3 which

is substantially in crgstalline form 5. A

phw@@micéahcaﬂpamtdﬂ@mm@rﬁbwhﬁd Srprédro@ testd  of

for (1) or a pharmaceutically acceptable salt,

sol vate or prodrug thereof as clainmed in any one of

clai ns Ia t&mfbeurtisbcRrddipioBRAUL wbatdily tHRCepiioabH 6

carrier therefor. 6. A conpound of fornula (1), or a

pharmaceutical |y acceptable salt, solvate or prodrug

t hereof as cl ai ng n any of clalns l1to 4, for use in

t her apy.

or a pharmaceutically acceptable salt, a solvate or prodrug thereof.

3. A compound according to claim 1 or claim 2, which is (5R)-5-

fluorophenylymethyi]oxy}phenyl)-L-prolinamide hydrochloride.

4. A compound according to claim 3 which is substantially in crystalline form.

5. A pharmaceutical composition comprising a compound of formula (l) or a

pharma'céuiically acceptable salt, solvate or prodrug thereof as claimed in any one of

claims 1 to 4, and a pharmaceutically acceptable carrier therefor.

B. A compound of formula (l), or a pharmaceutically acceptable salit, solvate or

prodrug thereof as claimed in any of claims 1 to 4, for use in therapy.

. A compound of formula (1) or a pharmaceutically acceptable salt, solvate or

“prodrug thereof as claimed in any of claims 1 to 4, for use in treating or preventing a

" disease or condition mediated by modulation of voltage-gated sodium channels.



7. A conpound of formula (1) or a pharmaceutically

acceptable salt, solvate or prodrug thereof as clained

in any of clains 1 to 4, for use in treating or

preventing a disease or condb3ion nedi ated by

nodul ati on of vol tage-gated sodi um channels. 53 8. A

conpound accor ding to claim7 wherein the di sease or

conditio Qr Sécsdr& O gaﬁﬁi’oﬁ' Hhe8idste dsede gr condition is

compoun accor Ing to c im wherei n the di sease or

colegiassion drs moed gispiger. d| sorder. 10. A conpound

according to claim7 wherein the disease or condition

is a substance related disorder. 11. A conpound

actor di nycompeted ascprding tooglaimh@rvdienein itiee diseaseser aandition is a bipolar

copdifion is an Al cohol-related disorder, a

Ni cotinée-rel ated di sorder or a Cocai ne- reI ated

di sorder. 12. A conpound according to claim?7 wherein

t di seas n {i L sQr L

or Ui ngeh carieyRr bl 1 paRE AR, ¥ WBate 8! ffiion &5

clsubstaficevhadated disorerdi sease or condition is epil epsy.

14. A compound- according to claim7 wherein the

di sease or condition is inflammtory pain or

ne‘u1r opatﬁnicompaum\d addorditds & déina? cofoumeteinfthé diseasaof EQndition is an
h tical I .

or og?rpol ?I%I%t% raeg .J% f@g:%ﬁrgegpn%l%gg ﬁIS%pCLE‘I"b c&‘%gﬁglg%d ql%order.

the manuf acture of a medicanent for treati ng or

o at 1 onednbo B 2elind G T PR S isgase gp, conditon s

acaomdilahg ¢adingldisonlckDr Winge elating Hisodesease or condi tion

is depression or a nood disorder. 17. Use according to
claim 16 wherein the disease or condition is a bipolar

di t3r der A ct@poliseacmedingiondaitnd? &harien thé dleese bncdritiition is epilepsy.
di sease or condition is a substance related disorder.

19. Use according to claim15 or 18, wherein the

disease Ar c@*ﬁmi.irtdi @ﬁcdr&ngnto Alarhdl whelelt elte ddiseasdetr dndition is

Ni .C@%I net r el sorger or a Cocai ne-rel at ed
di 'S5 BER or;ggfam%nenﬂjgga €dEHi ng to claim 15 wherein the

di sease or condition is conmpul sive eating disorder or

bi ﬂige eaﬁlisg%fdall %%Bw%%und of formula (), or a pharmaceutically acceptable salt,
solvate or prodrug thereof as claimed in any of claims 1 to 4, in the manufacture of a
medicament for treating or preventing a disease or condition mediated by modulation of
voltage-gated sodium channels.

16. Use according to claim 15 wherein the disease or condition is depression or a

mood disorder.

17. Use according to claim 16 wherein the disease or condition is a bipolar
disorder.
18. Use according to claim 15 wherein the disease or condition is a substance

- related disorder.

19. Use according to claim 15 or 18, wherein the disease or condition is an

Alcohol-related disorder, a Nicotine-related disorder or a Cocaine-related disorder.
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21. Use according to claim15 wherein the disease or
condition is epilepsy. 22. Use according to claim15
wherein the disease or condition is inflammtory pain
or neuropathic pain. 23. A pr&tess to prepare a
conmpound of formula (1) as clainmed in any of clains 1
to 4 conprising the the reaction of a conpound of

fojgmul a (gdd %o%\/?ing]ta %M ENyr SR BT Q8o BMIBMifod B Bompulsive

sul t abl e so

eating disorder or binge eating disorder.
21. Use according to claim 15 wherein the disease or condition is epilepsy.

22. Use according to claim 15 wherein the disease or condition is inflammatory

pain or neuropathic pain.

23. A process to prepare a compound of formula (I} as claimed in any of claims 1

to 4 comprising the the reaction of a compound of formula (I1)

OMe
v .
0™ 4 o)

(n

* with a solution of ammeonia in a suitable solvent.



