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PROCESS FOR PREPARI NG PROTECTED AM | DI NES The

i nvention concerns a new process for the preparation
woboosepdias n protected am di nes, such as al koxypaT/diB2@s/000635

fromnitriles. The nethod may be used, for exanple,

wi th benzonitriles bearing el ectron donating or

el ectron WihaEaWRIpHBRPR pRBFkdTED Us EbHursf OF

exanple, in the preparation of internediates, for

exanpl e for use in the manufacture of thronbln

i nhi bitors. The process shows inprovenent and

advant age conpared to alternative preparation nethods

for such conpounds. The am dine noiety is inportant

for f

i nh IT%? ?g%@tﬁ%l%%tﬁé%ﬁ%l %?Xf #r\%ési’ £d? thé;ﬁ‘)ééa‘f‘%s ne E béﬂa\ﬁ?protected
anticﬂincmmc:h)as alkoxyanpdioese fmtmemﬂcal Tl mwethad mapbé use;l fof example,
w@}1 eer%?n elsrb%e(l:rgngherl]gc nrbildg%altlﬂg I8{b clale Qroa W1 #1%.}‘&\%1?(%%'}1}2 1s rI‘lSeful,

fom«dmp}eymnhﬂpﬂeparéﬁmﬁf 1ﬁsrrmad1axesnﬁ>lr agaiplafor usy inalse mﬁnufacture of

ox in rou Once adni ni stere the h OXy-

B0 KRt B RS TR B ve g Gavanig b ROTRHEG e
auefnmp@amh@setwds mmnénm&gmu@asher than nel agatran,
that are, or are netabolised to conmpounds which are,

conpée PridjRe MAIRIYS frepcstagt fof thy ﬂsqrwepﬁlwtw%t)@%s (such

coftpetitVeGibitrs 8 t‘?}gfgﬁxslﬁfe' g&gas'eygs{léﬂ e%rtﬂ%fﬂb alTo E’Iﬂf}rx%% the oral
Application No. 'PCT/ SEOL/ 0265 V\DOZ/4

blwplllabdav pHamidine chirgetabrontbiy mbbbstms Isach @omhgamls tlgfamidine group

m%ﬂ{) rSB%t?ct%cﬁ éorvg}gﬁlﬁfgrﬁ(s) rg:h g%% %{Hﬁéﬂ aér;an)ﬁ as an

allrozparalee tesoupl -('Blca h&min;staiafttj the hydroxy- or alkoxy- amidine is reduced “in

vivo” to an amidine group.

Examples of compounds, other than melagatran, that are, or are metabolised to
compounds which are, competitive inhibitors of trypsin-like proteases (such as thrombin)
are described in International Patent Application No. PCT/SE01/02657 (WO 02/44145).

This application discloses, for example, compounds of formula IA,

0 (Fl  \—OR?
/
NH

HO

2

Cl OR'

wherein

R! represents C;., alkyl substituted by one or more fluoro substituents;
R? represents C;., alkyl; and

nrepresents 0, 1 or 2; and also the following two compounds :

(a) Ph(3-CI)(5-OCHF2)-(R)CH(OH)C(0)-(S)Aze-Pab(OMe):
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n represents 0, 1 or 2; and also the follow ng two
conpounds : (a) .
W80 15X 5- OCHF2) - (i ?) CH(OH) C( O - (, S) Aze- Pab( BVE:B24v6/000635
h conpound is referred to hereinafter as Conpound A;
b
éth ) (5- OCHF2) - (i ?) CH(OH) (O - (5} Aze- Pab( 2, 6-di F) (O
Me): which conpound is refer¥ed to hereinafter as
Compound B. Al koxyam di nes, such as net hoxyam di ne,
are general ly prepared by a mult] ﬁFtep synt hesi s where
anitride is first converted to ; sam di ne or
hydr 3 e and then convegt€d to methoxyanm dine,
é si ng, met hox Ian1,e hydr ochl ori de.
ghi ot particularly
’ in Yl d or reaction tine)
subsQr at es. eTe is thus a need for sinpler
ef ficient nethods of preparing protected
such as al koxyam di nes. The nethod of the
Clpresent i nQeitF,on of fers such advantages by perform ng
this transformation in one single step fromnitriles.
The process is al so particularly useful for a;epﬁring
Q mcdi nes suc X di nes, ich are
WhPCﬁl é%?é%gd referrerglet hﬁ 0215(55Jl g,ﬁ‘{ﬂ"‘/e groups. The
reparatlon of an1d|nes i s described, for exanple,

(b)ﬁ?&)ﬁﬁg 8&%&@?@%&&@9 ?‘bﬁ‘&? é?]?d%é ‘{ E)%{E)P(@ p\rMeggnc e of

a thiocarboxylic acid. The prepaca{|on of
hydr oxyam di nes fromnitriles c Be acconpl i shed
drfoxyl am ne.F Conver si NA0f such
~ i d/nes requires
'gp is not particularly
nuf ac®uri ng purposes.
, such as met hoxyam di ne,

e for large>sca
s of Qlkoxyam

cl OCHF,

which compound is referred to hereinafter as Compound B.

Alkoxyamidines, such as methoxyamidine, are generally prepared by a multi-step
synthesis where a nitrile is first converted to an amidine or hydroxyamidine and then
converted to methoxyamidine, for example using methoxylamine hydrochloride. However,
this chemistry is not particularly satisfactory (for example, in yield or reaction time) for
most substrates. There is thus a need for simpler and more efficient methods of preparing
protected amidines, such as alkoxyamidines. The method of the present invention offers
such advantages by performing this transformation in one single step from nitriles. The
process is also particularly useful for preparing protected amidines, such as
alkoxyamidines, which are acid sensitive, or have acid-sensitive groups.

The preparation of amidines is described, for example, in WO 98/09950 in which a
nitrile is reacted with ammonia, an alkylamine or hydrazine in the presence of a
thiocarboxylic acid.

The preparation of hydroxyamidines from nitriles can be accomplished using

hydroxylamine. Conversion of such hydroxyamidines to alkoxyamidines requires further
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denonstrated, for exanple using nethoxylam ne, but

such chem stry first requires formati on of the am di ne
woreioengo1sdThe preparation of protected (for exaP@El/€B2006/000635

al koxy)am dnmes directly fromnitriles is not known.

Additionally, optionally substituted benzonitriles

generally need to be activated by strong acids, such

as hydrochl oric acid, or Lews acids, such as

trimethyl-alumnium to react at the nitrile. The

cess af th resent. nti o over cone these
aIKSJaER Ehrmistarioh foaio m%“q%f@b%wﬂﬁ? iy arg S IeBap g
puipofdsect ed am di nes dlrectly fromnitriles in good

yield, and w thout requiring strong acids, such as
hy d PEEhtstyafalkegyamidises, etk & medhorgamidinehfrom amidines can be

deﬁxBﬁs‘%feHYi*o@E)&émﬂ?é Wie ﬂ%th&g}limlﬁg bﬁ?ﬁf@h cﬁé?ﬁst%nﬁ%t RAGhitks

may be consi der ed e present
forman@m:afr o sapidine meiel, Tbaprepmtlmoﬁprmyct@i (fomxsmab; dis

m%ﬁ@mgﬁﬁ&an ?ghpﬁggg LRI EACt i on (the reaction has

occur to approxinately the sane extent
wi t Hdéﬂlhydllyneptmplﬂ}omaitaﬂeé benzeritrilExgenptatly hyed tdbe activated by

roce entign i articularly. applicabl e to
st oot o PO aonoraSirids el bt
reactMhOdldet 145, 1. e. conpounds of fornula IB, wherein

R3a epresen %Fa structural fragment of formula I( Ef)
or ?PI)OC?Se p% RFFSHHH dpventiondiss prercemgs thsepreliepe snd 8 Pﬁséhe

oppertubfly & fi¥pare Eote%teﬁlahﬂdlﬁésWueQHy frdrn nfHiteY PRSI (ahﬁ' Githout

al kyl” parts o latter tWwo groups are optiaon
requﬁtnérSFrelpﬁ ddspuch e hptroghberic asidy geleves esids, smhcasttﬂmeetaylyl

alu 151%1, 9\ Mg'b%@eéna{hte%ﬁlyta% tggt(?%agrsbe%{)ﬁs@e%d 8%% t1s Am
ut he or “nore tuent s sel eet
thlmrbmxymm@; Ibpt e tbigity off thivetiddsyot revuiredtd @ifoan tlid’réa&ﬁion (the
reallion B been shown to occur to approximately the same extent with ethyl
mercaptoacetate - see Example 1).
The process of the invention is particularly applicable to the preparation of compounds

such as those described in WO 02/44145, i.e. compounds of formula IB,

o)
R@ Y
N H
N 3a
R1 \/R
0O 1B
R2

wherein R* represents a structural fragment of formula I(i) or I(ii):
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are also optionally substituted by one or nore halo
substituents); and Ra represents -OH or -CH2OH, R1

WO e@6m%Ent s one or nore optional hal o substiturel/&B2MRR/000635

represents one or two G -3 al koxy substituents, the
al kyl parts of which substituents are thensel ves
substituted by one or nore fluoro substituents; Y
represents -CH - or -(CH2)2:=4-R4 represents H or one
or nore fluoro substituents; and one or two of Xi, X2,
X3 and X represent -N- and_the others represent -CH.

Accor di ngly, Rhvent i on Ry desNa-BpT ocess
for prepad ogf ed ani di réuﬁg_o_L</formJIa (1)
(1) wherei n*R6 ’ G-10 al I)éoptlonally

substituted by ohe or hbke substitulgi’ i nddPendent |y

sel ected fromh ? C -4 al koxy, nitro, C 4 alkylam ne

and di-(G .4 al Jam ne), aryl, G -3 alkylaryl or

G -3 al kyl oxyaryl|(i(the al kyl parts ofI 3[/1\1h| ch latter two
, . ii

groups are optionally interrupted by(o e or nore

oxygen atons, and the aryl parts of which latter two

ti |l bstituted b
W,gqryo.upg are pptiopally substituted by one_or

%ﬁ%&&%ﬁ%%m%&w%&%ﬁ%@%ﬁ%zkwmmm
alBBIRAAY ¥ wihCRitdratvbSrotgiree ﬁ%lfdﬂ%!@y‘s iRrfupddsey oRd &%ﬁﬂel dkygen

substituted by one or nore 0 substituent’s) whic
aterosand sessabpwts pigvkich latier two grorPsaitAiontoradrsebsidnted by one or

m sﬁ%(s)fm{éesefggte& %{H'ﬂa?o, g)hén)yl, methyl or methoxy, which latter three groups
are also optionally substituted by one or more halo substituents); and

R? represents -OH or -CH,OH;

R! represents one or more optional halo substituents;

R? represents one or two Cy.3 alkoxy substituents, the alkyl parts of which substituents are
themselves substituted by one or more fluoro substituents;

Y represents -CHy- or ~(CHpz)s-;

R* represents H or one or more fluoro substituents; and

one or two of X;, X, X3 and X4 represent -N- and the others represent

-CH-.

Accordingly, the present invention provides a process for preparing a protected

amidine group of formula (I)

N—OR®

<
NH,
@)

wherein RS represents Cy.1o alkyl (optionally substituted by one or more substituents
independently selected from halo, C;.4 alkoxy, nitro, C;.4 alkylamine and di-(Cy.4
alkyl)amine), aryl, Cy.3 alkylaryl or C;.3 alkyloxyaryl (the alkyl parts of which latter two
groups are optionally interrupted by one or more oxygen atoms, and the aryl parts of which

latter two groups are optionally substituted by one or more substituents selected from halo,
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R6ONH (I'1) wherein R6 is as defined above for (1); in
the presence of a thio-keto activating agent of
wo eord@Esy 1 11) HS-Ry-C(O)-Z (111) wherein Z i SPCT/GB2006/000635
-(l1-4Qalkyl, -OH -0-(l1-4Qalkyl, -SH -S(I-4C)alkyl,
-NH2, -NH(1- 4Calkyl or -N(I-4Qalkyl] 2 ; Ryis
(1-2C) al kyl, which is optionally substituted by up to
three substituents independently selected from
(1-4C)al kyl, halo, ami no and acetyl am no; or Z and Ry
are linked so as to forma 5- or 6-nmenbered ring.o
phenylmatyl of Wl)@th@KX/)WW@FTﬁhW BUpFLp 2150 menallmbswted by one

pis 1or 2 mlslor2andRZ|s
ornMéhitF%ﬂLtlft?{ 3

I ndepen el ected fromH, (l-4C alkyl, halo and
Wbacmqmmpn&s pr ot ected am di ne we nean an am di ne noi ety

rea%tm g fn% oﬂt‘!u}u[r} tc%{n\égﬂéiextl& aﬁpo{ygﬁ[n%%? %Iﬁluglftlli}ml Kyl

' onar one’or nore su tuents
i ndependent ly selected HGObmzhal o, G -@al koxy, nitro,

Cl-4_a (G -4 alkyl)amne), aryl, C-3
Whﬁf%}‘a‘ﬁﬁ?’(d%ri‘n‘ @fb%"e%f’&{ﬂ soxyaryl (the alkyl parts of
in WRipeddencd of & khid-WeroGt@EHpisg asdt OPoimilalliy i nterrupted by
one or nore oxygen atons,_and the aryl parts of

whi chl atter two groups %Sr Gﬂ?)%nal 'y substi} ut ed by
wh%fh@n Qﬁs J(‘P-ﬁ@)a?l%&@ﬂ(bﬂ l‘1®3(t1$4(ii’) cisafl & oo Bl 0 NS e 1-

met Aoxy, which l'attér three groups are also

4%@@!‘\5{1‘1[(9 -4€08kyli;ut ed by one
Ryis (1-2C)alkyl, which is optionally substituted by up to three substituents independently
selected from (1-4C)alkyl, halo, amino and acetylamino; or
Z and Ry are linked so as to form a 5- or 6-membered ring of formula (IV)
0O

HS X

/
Op
(Rz)m
av)
wherein
X is -CHy~, -O-, -NH- or -N(1-4C)alkyl; pis 1 or 2; mis 1 or 2 and
Rz is independently selected from H, (1-4C)alkyl, halo and amino.

By protected amidine we mean an amidine moiety of formula (I)
.

@

wherein R® represents Cy.10 alkyl (optionally substituted by one or more substituents

N—OR?

independently selected from halo, C;.4 alkoxy, nitro, C;.4 alkylamine and di-(Cy.4
alkyl)amine), aryl, Ci.3 alkylaryl or Cy.; alkyloxyaryl (the alkyl parts of which latter two

groups are optionally interrupted by one or more oxygen atoms, and the aryl parts of which
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or nore hal o substituents). Accordingly, the oxyam ne

is of formula (1) RGONH2 (11) wherein R6 is as
waledosoedsnbove for (1). Al kyl oxyaryl groups thedcT/B82006900635

represent, conprise an alkyl and an aryl group |inked

by way of an oxygen atom Al kylaryl (for exanple

benzyl) and al kyl oxyaryl groups are linked to the rest

of the nolecule via the al kyf " part of those groups,

whi ch al kyl parts may (if there is a sufficient nunber

I.e three) of carbon.at )._be branched- chain. |,
e % RO OETY oRiow R SRuled PR bor Seamtr sty apigted Fmhlo,
pheuydnethyitvr etfetisy aich RpEraBRB Erous ard@lss WPSddally bedtilved by one

i ncl ude anboczclic and heterocyclic aromati c groups,
or TPLGR %m%ﬁiﬂVF)'naphthyl, pyridinyl, oxazolyl,

| sonae@livnbly, thRicRdimaeydf fornft@aiy! and benzofuranyl and
the |ike. kayl groups whi ch may represent may be

strai ght-chain or, whe®'©Ohke is a suflbicient number
w%%a@R;gaguahgaaﬁﬁﬁﬁpafe) of carbon atons, be

ranched-chai n or cyclic. Further, when there is a
suf Billsilesyaryh grovps thei R emayarepiessntoompfisd oyl ahd emargbgroup

. | |
Ly L A TP LB 8 it o
areslirtkad &t thel rast of thérmoletiie wi thealkylaftiof gio&ﬂ groﬁltblsl,'f%{ch(alky@parts
i ni , be unsaturated. .
e PR BRSSP GO PR P e i ATy
andl the@F pahdfiligilarPl RISy A9 TG ouRSPacH RP Ity FepBiseddl or be

substituted by, include carbocyclic and heterocyclic aromatic groups, such as phenyl,

i L)

naphthyl, pyridinyl, oxazolyl, isoxazolyl, thiadiazolyl, indolyl and benzofuranyl and the
like.

Alkyl groups which R® may represent may be straight-chain or, when there is a
sufficient number (i.e. a minimum of three) of carbon atoms, be branched-chain and/or
cyclic. Further, when there is a sufficient number (i.e. a minimum of four) of carbon
atoms, such alkyl groups may also be part cyclic/acyclic. Such alkyl groups may also be
saturated or, when there is a sufficient number (i.e. a minimum of two) of carbon atoms, be
unsaturated.

Halo groups with which R® may be substituted include fluoro, chloro, bromo and
iodo, especially F or Cl.

Particular values for R® are Cy4 alkyl, especially methyl and ethyl, and phenyl.

The nitrile containing compound includes any molecule containing a nitrile group
which forms all, or part of, a final molecule in which a protected amidine group is to be
introduced. Suitable nitrile containing compounds include aromatic nitriles (such as
optionally substituted cyano-benzene compounds), heteroaromatic nitriles, heterocyclic
nitriles, alkyl nitriles (such as optionally substituted (1-4C)alkyl chains, such as optionally
substituted benzyl-nitriles) and cyclo-alkyl nitriles (such as optionally substituted (3-
5C)cyclo-alkyl rings).
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Particul ar values for R6 are C -4 al kyl, especially
nmet hyl and ethyl, and phenyl. The nitrile containing
weomwponsd i ncl udes any nol ecul e contai ning a nPCT/GB2006/000635
group which fornms all, or part of, a final nolecule in
which a protected am dine group is to be introduced.
Suitable nitrile containing corrpounds i ncl ude aromatic
nitriles (such as optional I'y Substituted cyano- benzene
conmpounds), heteroaromatic nitriles, heterocyclic

ity al kyl. uch, as optionally

glub * 9 t’(ﬁymt&‘%s ﬁl&ff a&%{%‘ﬁgmgﬁﬁ %%on&ﬁsvemga k2 hefproatoms
mcfbp@ﬁlbntl}uéeﬁéteﬁm Oiahd B! @ﬁ)er(ﬂﬁghccﬁiﬁiléhﬁélﬁd’é no%'-atr&h!:tﬁsrmgs

{S such a tionally substituted (3- 5C)cycl o-al kyl
coptpinng) ! ?—I@?tg‘%‘ﬁ?’é pendgntiyrselested fiom N@ 28¢ 8mati ¢ ri ng

sys

oY} g HE N nitiRodt IO OHEy hoBARANIAbhuted by other
grqqﬁéﬂl felal@n&mﬁ af ofal molechlage beprapadion g)rbxanlb'le,tcmrwanvmtnble

callb X nl t ;tbglggfg)?%lﬁgly 0&1%;911 guen%s ng é’%ﬂ‘f‘%gﬁgﬁ%d 1@rom halo,
(léGkrékyland@d4®)ylkoxmer group/s form ng part of a final

d, for anpl e, on an
aval ﬁ {%]fef(%%?%‘gp{l ¥ e%‘ﬁ gi?r’%lat(ﬁbee (preferably one)
substituent/s i ndepend@ﬁk cgej_gct ed fr(izmt ) ot t
I 4C i 0o-keto activating
W 5l AP e 01 IS LAY Moo N -7
= .OH, -O(I-4C al kyl, -SH,
4(»%1(%16&10&&??%%% - NH( I( - 4C) al kzl or-N (I-4C)al kyl ]
Ry (, -2R)a wh@)@lﬁkyﬂrﬂy swbdtigthed mpbltmalslwﬁwlamstridgpméchﬂy
ndently sel ecte
sel %f%drjnﬂ?rfl?k%?aﬂ?@&’ﬁ i,énﬁgﬁﬂéeag?nﬁ%%ﬂ g%gl%aget yl am no; or
Z and Ry are linked so as to form a 5- or 6-membered ring of formula (IV)

O

HS X

/
Op
(Rz)m
av)
wherein
X is -CHj-, -O-, -NH- or -N(1-4C)alkyl; pis 1 or 2; mis 1 or 2 and
Rz is independently selected from H, (1-4C)alkyl, halo and amino.

The thio-keto activating agent of formula (III) or (IV) is believed to activate the
nitrile group, and hydrogen bonding between the keto and thiol functionality may be
important in this respect. The thio-keto activating agent is generally used in quantitative
amounts (i.e. approximately equi-molar with the nitrile compound), although lower (e.g. 1
: 0.5) and higher (e.g. 1 : 1.5) molar ratios of nitrile compound : thio-keto activating agent
may be employed provided the reaction proceeds satisfactorily.

Thio-keto activating agents of formula (II) may include (alpha)-thiocarboxyclic

acids, equivalent esters (for example the methyl or ethyl ester) and amino acids such as
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Z and Ry are linked so as to forma 5- or 6-nenbered
ring of formula (1V) (IV) wherein Xis -CH2-, -0,

WO bile/02r153 N(1 -4C) al kyl; pis 1 or 2; mis 1 O PCT/GBAORD00635
is independently selected fromH, (lI-4C)alkyl, halo
and am no. The thio-keto activating agent of forml a
(1) or (I'V) is believed to activate the nitrile
group, and hydrogen bondi ng-iet ween t he keto and t hi ol
functionality may be inportant in this respect. The
thio-keto activating agent is generally used in

cxftrant @yiterioeicrolraedyleystaine. fppietuershielkygtoaqiivating pgant is of

. tr bl q
b A e PRIl SN IBEahE ke
conpGertedn thic-kito adiprtngagents af fanguadBitor (E) ey dsotleaygpioyed in
o s BpTa g agent o of formila (111)” my
i ncl Qetenif hgnis)antl braiuats dexwedd ia tide h}ﬂ:ﬁmat&muh@y@d}@fbﬁt

L o o e Sl Y B sopeo

thdHmeatiod. cysteine. A preferred thio-keto activating
agent is of formula (111) wherein Z is-OH or
- O (Theqrpeeskfithe apatioa s pefoxmeddn ampiugable selventder example an
I
aI@ﬁ:{otI ?§u8h Eﬁ&g@g&bégﬁ&g% ﬁtﬂy@ga@%}at §ce?aft {nﬁcﬁ{% eyl hdebake), water
oraeplpw@gp péwh Selfvents. ciéﬂtplapqwbl@agkmmts alamdormtmdabtms chlorinated

s RSPt b AR S BT Mot ar e i el uded

ures thereof are included
Wi t hThe Iirh@sso:lﬁhein&énttohes parfmmeﬂlaomy stiteblp tedgessureffoi dxample

atétﬁ%ﬁaf”é?n Iefc’attpreet)Pﬁ‘le reacJuon apx%urg.u' table solvent, for

A metal chelating agent (for example EDTA) may be added to chelate metal ion
impurities (such as iron ions) which may lead to formation of impurities/by-products
during the process of the invention.

A base, such as NaOH, triethylamine or N-methylmorpholine, may be used, for
example to deprotect a salt form of an oxyamine during the process of the invention.

It should be noted that in certain nitrile containing compounds and/or in certain
thio-keto activating agents there may be groups (for example, amino groups) which may
require protection during the process of the invention. Such groups may be deprotected if
appropriate after formation of the protected amidine functionality. Thus, for example,
amine groups may be optionally protected using such standard protecting groups as Boc,
mesylate, tosylate or benzyl. Such groups can be removed using standard techniques.

Particular illustrations of the process of the invention are shown by the following

scheme 1 for benzonitriles (other substrates and reagents may be used) :-
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al cohol (such as nethanol or ethanol or n-butanol), an
acetate (such as ethyl acetate), water or a m xture of
wW@Eewh/0sabyent s. Ot her possi bl e sol vents are arPOEGBE006/000635
sol vents, chlorinated solvents and oxygenat ed
sol vents, such as ethers. The process of the invention
is peformed at any suitable tenperature, for exanple
at the reflux tenperature of-%-he reaction m xture. A
netal chel ating agent (for exanple EDTA) may be added
to chelate netal ion inpurities (such as iron ions)
which may lead to formation of inpurities/by-pr@ducts
during the process of the inyention. A base, suh as

NaOH, t riz¥hyl ami e or R | a®t phol i ne,
(R or exanple do deprotect a salt form
oxy e du |rn182N he process—of—ttre ﬁWb .

shoul d be noted that in certain nitrile ¢&ntaining
conpounds and/or in certain thio-keto activating
agents there may be groups (for exanple, am no groups)
which may require protection during the process of the
R|=rb 8Hai1 rotected if
\IS frf%?g%mlgﬁgu@a@%%%o?quﬁ’e protected am di ne
Rf“ lgfqlaiY. Thus, for exanple, anine groups may be
nem] Qlaajly prot ected using such standard protecting
]g[ f‘? gl ate, tosylate or benzyl. Such
E‘g‘ g&‘hﬂptﬁ’éa“ryéhtﬁ @i (st Ny aspTeRiie oMB ORIV LRSS (or combination
omups)mhcarfond Al pardb s, HEBpAtndlil S hidk #5:8&8ePimiliB@group is (to be)
leB yention are shown by the follow ng schene %
enzonltrl | es (other substrates and reagents may be
R gl ynay bthe: sapgetor difffatehtyif 8 idPsdri3t eatieR], hdy-He @6)sach&kat different.
phenyl or benzyl; R =H gcrhegllle-lloq alkyl; n =20, 1, 2
or 3;

Examples of R; groups in Scheme 1 include those of formula IT below :-

H
/N\/
i

wherein R2 is, for example, H, Boc or a group of the formula III ;-
Y’T“DY\
0 0

When n is 1, preferred reactions are those which produce the following products (wherein
R is methyl (Me in named compound) or ethyl) suitable for use in preparing Compound
A:-

(a) Pab(OMe)

HN



Ri = H, hal ogen, optionally substituted (I-4C)alkyl,
aromati c group, or any group (or conbi nation of

w@emapismhi ch formall, or part of, a conmpounBCT/GB2006/000635
which a protected am dine group is (to be) present. R
and R may be the same or different; if nis 2 or 3,
each Rlmay be the sane or different. Schenme 1 Exanples
of R groups in Schene 1 incllude those of fornula I
below :- HN R2" Il wherein R2 is, for exanple, H Boc
or a group of the formula Ill :- Wien nis 1,

(Mpr eBeftFa®OMaict i ons are those which produce the
follow ng products (wherein Ris nethyt (Me in named
conpound) or ethyl) suitable for use ih preparing
Conpound A: - (a) Pab(OMe)(b) Boc- Pah(%k) (c)

Aze- Pab(Owe) (d) Boc-Aze- Pab( Owe) en n is 3,
preferred reactions are those wi pr oduce t he

fol l owi ng products (whergin R WH{ Me in naned
g use in preparing

conpound) or et b%gosui
Conpound B:-(a) (2;6-drF) ( (b)
Boc- ( 2, 6- di F) Pab( ;1[5) Aze- (2, 6- di F) Pab( OMe)

(c) Aze-Pab(OMe)

iy
N/O
I
H R
N N
5 0
(d)  Boc-Aze-Pab(OMe)

)
0

ZT

Rt e

10  When n is 3, preferred reactions are those which produce the following products (wherein
R is methyl (Me in named compound) or ethyl), suitable for use in preparing Compound
B:-



(d) Boc-Aze-(2,6-di F) Pab(Owe) To prepare conpounds A
and B, Aze-Pab(Owe) and Aze- (2, 6-di F)Pab( Owe)

w0 e®peetisyel y may be coupl ed (using standard PCT/GB2006/000635
conditions) to 3-chloro-5-difl uoronethoxy mandelic
acid (which may itself be prepared, for exanple
according to the Schene A below, in which the skilled
chem st will be able to perfdﬂn1the rel evant
transformati ons. The desired chiral mandelic acid nay

e oftal;. exanple, by resolution froma
(Jghi r@l’()??lg?ga}?{é% xture). Scheme A EXAMPLES The

invention will now be illustrated kyy the foll ow ng
non-limting Exanples in which Aze |
(<S)-azetidine-2-carboxylate (un ot herw se

speci fied) Boc fert-butoxycarbon CBA

ar - cyano- benzyl ani ne Palf<ar~agi divgbenzyl ani no EDC
1- ( 3- di met hyl ami nopropy |) (hyl d&lbodi i ni de

hydr ochl ori de TBTU 3

3NMet ranet hyl - <9- (benzoNazolFl -yl ) uroni um

tetrafl uoroborate] TCTU = N (1H 6-chl orbenztri azol -
1-yl) (di nethyl am no) net hyl ene] - N- net hyl met hanam ni um
tetrafl uoroborate N-oxide HBTU =

wﬁg%%%?ﬁeﬁgﬁ%éé lh;[gLé]-Nnethylnethananinium

hexaf | uor ophosphat e N-oxi deHCTU =
N-[ (I H 6-chl orbenztriazol -1-yl) I
(dinethylanino)nethylene]-NnethyInepﬁaﬂaninium

hexaf | uor ophosphat e N oxi de |
F
q NH,
ﬁ/o\”/N
0 F

(c) Aze-(2,6-diF)Pab(OMe)

)
0

N -
- |
q NH2
£:]\7T/N
H
o) F

10 (d) Boc-Aze-(2,6-diF)Pab(OMe)

)
0

N/
. I
. NH,
QKOTD\(N
(0] o) F
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PyBOP =

Benzotriazol -1-yl-Noxy-tris(pyrrolidino)phosphonmm
wheoabPuss ophosphat e Exanpl e 1 Met hoxyl am ne  PCT/GB2006/000635

hydrochl oride (0.88 g, 10.4 nmol) was mxed with

triethylamne (1.45 m, 10.4 mmol; or a slight excess

of triethylam ne agai nst t he et hoxyl am ne

hydrochl ori de may be used) i®-ethanol (20 nl).

3, 5-di fluorobenzonitrile (O 5mM, 4.9 mvol) and

mer capt oaceti c acj 0.34 4.9 mml ) was. added and.
TomRei SePOER s LR A T OMR) Ui AFRDIod T TebNP ameively
medy bla%oﬁ}%’cf ﬁlﬂn'érfg@n&a%ae&ﬂc@ﬁbnm% 3CAR:63-ANtbr6MBRER} MARIC acid

under reduced pressure N - met hoxyar yl ani di nes
(Whish enap itsglbbeprepared den csaypiniactording todhe Seliepiel & helawoipevhich the

en r

B L R s X S S
maal¢licrasalohayobesotitaindey forpkangle, bjtresotw®ndom avalsraliissmiouweidtture).

in ethyl acetate and washed wi th 5% w aqueous Na2CGCS.
g The organi c phase was dried over MgSO4, evaporated and
%&ed to a silica colum. The product was extracted

out with a m xture of dichloronethane and net hanol,

et hanol or et hyl acetg te. The crude

N - nmet hoxy %1 ami di n wer e gQ Qed asB, oLl or o
solid resi af-ter porrt i 6i:lof tHe s ents> —
Yields are presented gs a conversion in t irms of GC

area% of the expected product i’h the crude’reaction
m xture, with the exception of Boc-Aze- (2, 6-diF)CBA
and Boc-Aze- CBA, where HPLC was used. Structures were
confirmed on isolated materials obtained by

OCHF,

o]

H
—_—
OCHF, CHF,0 CHF,0 CHF,0

EXAMPLES

The invention will now be illustrated by the following non-limiting Examples in which ...

Aze = (S)-azetidine-2-carboxylate (unless otherwise specified)

Boc = tert-butoxycarbonyl

CBA = para-cyano-benzylamine

Pab = para-amidinobenzylamino

EDC = 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride

TBTU = [N,N,N’,N’-tetramethyl-O-(benzotriazol-1-yl)uronium
tetrafluoroborate]

TCTU = N-[(1H-6-chlorbenztriazol-1-y1) (dimethylamino)methylene]-N-

methylmethanaminium tetrafluoroborate N-oxide

HBTU

i

N-[(1H-benztriazol-1-y1) (dimethylamino)methylene]-N-
methylmethanaminium hexafluorophosphate N-oxide
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the general purification nmethod described in Exanple
1, either by GG or LC-Ms and/or NVR Table 1
wonReomeetiexvar yl am di nes Usi ng the process of tPEI/GB2006/000635
i nvention, the transformati on of Boc-CBA to Boc-
Pab(Owve) was performed in ethanol (Exanple 2) and the
transformati on of Boc-Aze- CBA to Boc- Aze- Pab( Ove) was
performed with either nethandl- or ethanol as sol vent
(Exanple 3). Wth both substrates, good conver si ons
wer e obtai ned u3| ng .nmer capt oaceti ¢ aci
HCIH aTyst . ExArpiE-@c %6%20%@11)&1&&%&@%%&@@&%&
as fol | ows: s tmsthpmmpuniumdhegpiinopophoshateriaxige of
Pab(Owe) Step 1: fert Butoxycarbongl ation of CBA HC
PYBEPL=(1 0 gi HenBEGamOiA3)-Nioy anGHERkginehesphoium
hydr ochl or i dexaflorophaBhateiCl ) (200 g, 1.19 nol) was
di ssolved in 1.25 L of distilled deionised water (6.25
Exggiplmks) in a 5 L reactor with a mantle t enper at ure of

2> et QIR ) 60 100l Hag Mitetl P Risthyigmine

(1.52m{ 1_(0]4 hmeél o} a @lﬁghhﬁ@‘dss af tﬂélﬁ)ylﬂihm@ fag¥iBdt @ie mdthexylamine

ol yti, s f -15 nb/mn. A small
h@eﬁﬂ L q‘ﬁ&a%éa& apol %§£ mgé-ﬁ*ligtl%raberwlgfla@ A
mridl) PdeGéBapieHcstd 4ce(of34asl, @mrﬁ}ﬁél% %P&ﬁfe& gn(ﬂ’dhre 'nﬂgtuifehﬁas heated

addition. After the addition the m xture

to 1 sadleft 40 &es1aettn! ouso Groreapgen ‘gas qook@ ad jconcentrated under
rec@ifed rhé&u%bg" (200 nL) was added dropwise to the white
suspen5| on at an average rate of ~10 nL/m n. Carbon
di o%ithte Nevasithoxiyanylamidines were prepared by analogy with the description

above for the synthesis of N’-methoxybenzamidines, and are presented in Table 1.

General method for work-up for all reactions in Example 1:

The residue was dissolved in ethyl acetate and washed with 5%w/w aqueous
NayCO;. The organic phase was dried over MgSOy, evaporated and applied to a silica
column. The product was extracted out with a mixture of dichloromethane and methanol,
ethanol or ethyl acetate. The crude N'-methoxyarylamidines were obtained as an oil or
solid residue after evaporation of the solvents.

Yields are presented as a conversion in terms of GC area% of the expected product
in the crude reaction mixture, with the exception of Boc-Aze-(2,6-diF)CBA and Boc-Aze-
CBA, where HPLC was used. Structures were confirmed on isolated materials obtained by
the general purification method described in Example 1, either by GC- or LC-MS and/or
NMR.
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tenperature increase (5 C over 30 mn) was
As the addition continued,

wo b@eoenss st ency of the slurry/suspensi on chanpedG82006/000635
t he i nsol ubl e am ne was converted to the insoluble
Boc- protected am ne. The reaction was foll owed by
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and EtOH (1.75 L
wed to flow through
ddi ti ons were nade.
ded to the EtOH an

Bomd ze-62,6 6tF) CBAS
di ssol ution, tr

b 0C. After al npst

adBedAzaOBA hen

a 30% w w sol ution

Cﬁ%bx;

et hyl am ne (525 ni,

Tl y,/T
an1 |nat|
T v<?|7) vvas
4¢m;4eagt
Boc4 “eBA
the te
on#9%b e
3.5 eq.)
O ME2Z@IVE

q

BA (2650,

Exanpl e 3,
on of

-qr was
added.

or while

(25Q0,

gerature

was

hydrochloride ip water (599 g, 2 eq.) was added
drop-w se at a rate of ~20 nL/mn. (the NH2OWe salt
qutlon used had a 5% wt. excess of HC in it so 3
q. GHngHs arames 0&3@@@]&?@% Hhsuanglormation of Bep& Bacio Bog-
P%W@?@gﬁﬁgﬁméi ﬁ"%{ahole@%ﬁﬁlé 1)) M}’ﬁisthé‘ h:RGrmRAGh SE08ze-CBA

the addition, the solution cleared. a- I\/Ercaptoacetlc

to éiﬂchxZ(e?PthOMm) wep perfipemedavlide @llthebnqsﬂl@ml@e cthargl jagybnlyent (Example

)9 R Foth substrates, good conversions were obtained using mercaptoacetic acid

Ve Q*

Boc-CBA

catalyst.

@Yﬂ

o B
10

oc-Aze-CBA

Yy

Boc-Pab

(OMe)

o™

Boc-Aze-Pab(OMe)



m xture of total volume ~3 L. The mantl e was heated
carefully to 90 0OC, and when reflux (internal tenp =
wQq 2006)p90ass obt ai ned, the N2 was turned of f andP€Tie€B2006/000635
reaction stirred overnight. After 2 1 hours of
stirring at reflux, the reaction was at 96% conversi on
(HPLC colum: Symmetry Shield RP8, 3.5 mm 50 nm 230
nm- see Exanple 3 for noreXetails). The reaction
m xture was then cooled to 40 OC and acetone (160 ni,
2 eq.) added over one mnute. The m xture was all owed
Exampd¢ 2ind for 1 hour in order to quench any remaining

NH2 ' into
rou%%@g@ﬁ%g?ﬁ%& eﬁgg(ﬂggvﬁt' renmoved by
rotary evaporation at 40 OC under vacuum The

remai ning residues were dissolved in 3 L of a 231
m xt ure_ofZnBuOAc: H20 and placed in a r t oF~at 25

0C ( vol une;éga?.(HDS L) and stirreg fo i nut es
HNQr_#& i ent—-xi e | Ps, e phases
H&epar ated on st 8 t he aqueousiil ayer (2 L, pH 6)

was $Bd¥ed. The organic | ayer wasPwasheBPa®h 1 L of
wat er and the aqueous | ayer renoved (pH=4). This was
foll owed by a wash with a solution Of KRRQMEIHYen 2
eq.) in 1L of water (this hel ps Fieht:Q| NKe
nercapt oacetic acid). The basic water |HyerCRad
renoved and a final wash withri L of ter was 7
performed. Afoer renoval of the aqueou$ |ayer, Nhg\
organi c | aygr was renoved fromthe reactor and toreﬁul
over ni gh tﬁl vol -2.13 L). | The organic Re VA5
dr |

Wadr ied bYCremoval of japgy oxi ly haf f
ZuCAE! (925 mMBUOAREIRH )tﬁi& aporator. The
Hepul ting m xture was placed In regctor (mantle

t erfsb(OMe3® 2§ and 425 nL of nBuOAc was added (total —
vol ume of nBuOAc = 2 L - 0.925 + 0. 4Be-Rab{OMe) = 6
vol). This was followed by addition of 440 nL (1.75
vol .) of

Scheme 2 : Synthesis of Pab(OMe)

Step 1: tert-Butoxycarbonylation of CBA HCI salt (to give Boc-CBA)
4-Cyanobenzylamine hydrochloride salt (CBA HCI) (200 g, 1.19 mol) was

dissolved in 1.25 L of distilled deionised water (6.25 volumes) in a 5 L reactor with a

mantle temperature of 25 °C. At 25 °C, the solution was clear within 15 minutes. To the
clear solution was added a solution of 52 g (1.1 eq.) of NaOH in 400 mL of water. The
solution was added at a rate of 10-15 mL/min. A small temperature increase (~3 °C) was
noted. A large amount of precipitate (the free amine) appeared during the addition. After
the addition, the pH of the mixture was >12.

A solution of Boc,0O (285 g, 1.30 mol, 1.1 eq.) in MeOH (200 mL) was added drop-
wise to the white suspension at an average rate of ~10 mL/min. Carbon dioxide evolution
and a small temperature increase (5 °C over 30 min) was noted during the addition. As the
addition continued, the consistency of the slurry/suspension changed as the insoluble

amine was converted to the insoluble Boc-protected amine.
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Et OH The mi xture was heated to 30 Cto obtain a
sol ution of Boc-Pab(Owe). The above reaction can be
WO epeav@d usi ng n-butanol as sol vent in place BPET/GB2006/000635
et hanol . The Boc- CBA obtained by the step 1 reaction
above can al so be used w thout isolation or
purification in the step 2 nethoxyam dation reaction.
Step 3: Deprotection of fertléutoxycarbonyl to give
di hydrochl ori de salt of Pab(Owe) The above nBuQAc/ Et OH
sol uti on of Boc-Pab(Owe) was stirred and concentrated
( 12 Tip reagiieovss fidyweddy takide sendevofithe superagtant ip theagactny and
o ; . O o
cof Bt by AAD e Ryrle OB 4Sheilh RAUbERe sfihe
maehihl (HPIC cdlhensSapeeisy Bineld®Ph2atpad S0 mB33200Gnd 280 at-eee
4 h&urgo a fluid slurry had formed with a 97%
Exagiplret ©F B19'$8H) obt ai ned (HPLC col umm: Symmetry
A 589:@bilvdigh was Sbtdhd SRbuATAfied 3R AdBition SEBoGRAMR! BmPleted The

nore details). The m xture was cooled to O OC over 1
re3ebion WeS leficwemighy ioobtain & H8Ye g9BYSIHeN. of hopslypWasfiliergsiand the

solill fralR Silh® x W?LK‘%% Firht fhRA. AR 38 uGler StaRinsm WERM o
W th a mxture of nBUOAC and EtOH (690 mL (2.3 vol.)
gieniBo@TBAR63 97%owidld, &S praity (PG by enalegyeid Fagmplg03.mo

Bc%:;% GG ey Dividin blYaB dllioh O 1S Rl LUE BRBYHOMANS
t he lpgs Ryreacsaiwas flustesdsweth NodndBOHA 85 CRA voD) vad addrd, TBT ¥
[ ver 2 steps, 98.9%.purjty by. HPLC by anal o 0
i alBrE o e /s D U g et ob e
CBA (5Dl g@@ﬁi&) vlg@adﬂ{ﬂ tB EXIWJEO;H ang%l@téﬁ@ﬁﬂalﬁir% kaerai%aalb (oGd MEOC.
reparea according to exanpl e may then pbe co e
A rtaﬁmqnﬁ camplptedisselatipn, syetiylamiae( Byl b %dgg% g then a
3090 AP YAtk of NH,OMe hydrochloride in water (599 g, 2 eq.) was added drop-wise
at a rate of ~20 mL/min. (the NH,OMe salt solution used had a 5% wt. excess of HCl in it

so 3 eq. of base was needed to neutralize all the HCl in the reagent). A small exotherm

was noted, and during the addition, the solution cleared.

o-Mercaptoacetic acid (77mL, 1 eq.) was added to produce a slightly opaque
mixture of total volume ~3 L. The mantle was heated carefully to 90 °C., and when reflux
(internal temp = 78 °C) was obtained, the N, was turned off and the reaction stirred
overnight.

After 21 hours of stirring at reflux, the reaction was at 96% conversion (HPLC
column: Symmetry Shield RP8, 3.5 um, 50 mm; 230 nm - see Example 3 for more details).
The reaction mixture was then cooled to 40 °C and acetone (160 mL, 2 eq.) added over one
minute. The mixture was allowed to stand for 1 hour in order to quench any remaining
NH;0Me. The mixture was then poured into round-bottomed flasks and the solvent
removed by rotary evaporation at 40 °C under vacuum. The remaining residues were
dissolved in 3 L of a 2:1 mixture of nBuOAc: H>0 and placed in a reactor at 25 °C (total
volume = 4.5 L) and stirred for 10 minutes for efficient mixing of the layers.

After the phases separated on standing, the aqueous layer (2 L, pH 6) was removed.

The organic layer was washed with 1 L of water and the aqueous layer removed (pH=4).
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Exanpl e 3 The Pab(Owe) prepared according to Exanple 2
may al so be coupled with Boc- Aze to give

wdBoweh2EsPab( Ove). Alternatively, Boc-Aze- Pab(EvEGBarwd/000635

Aze- Pab(Ove) may be prepared as foll ows: -

Boc- Aze- PabCOWe) Boc- Aze- CBA (2.02g, 6.34mvl) was
dissolved in EtOH (14nL) at anbient tenperature. To

the flask was added Triethyl-dii-ne (3.1, 3.5 eq.),

30% MeONH 2 x HO (aq) (3.5g, 2 eq.) and

rrercapt oacetic acid (0.45n, 1 eq.). The solution was
This 3o épllowed by patashywith agolutien oK1Qa29bg@reqniig hil. ofafate(this

he"i%hreﬁﬁ'bvé &k ln'r@fc Hﬂ@etfc%@fﬁl 'ﬁﬁbn Sit gfaatteé ?%ré? %8%%%0%(%]3d a final

ture was’ t and acet one
Weﬂl ‘9151rr1_L 02 V\@tpr WasaerfanidédAftFhemovaltofithe agacoualayenes organic

g AP v S5 SRR, CETR At EENR,  The
und eThamganmﬂayéIHMS raggvtriopicalty drisli b?uemm%&& oﬂ:ﬁ@ﬁ@dlmadlyl Half of the
mL h EtOH (6 . After furthe
R s ) S Ry onnion LA SR i & b Rlagsein fegsactor
(nduk1e W& &@maﬁ@hﬁ mm@ngﬁme was hane r(tovagﬁ%m% ngB%)ﬁ 2L

@é@é# O\(M@5x lzéﬁfj & Vot eTlFﬁ Wﬁ% 10@/941 by p@,ﬁm 449 ind el(1ghperol.) of

ool P TR R 0O Y B2 R BB PA B R

used in the follow ng step. Aze- Pabf(]Vle) x 2HCO To the

abov.
t he @}%\???)%géﬁ%% ﬁg l’egé&ég({] usgIrgontlgtaﬁ gS SO \éee E\/E[g?cg 89 g%hanol
(12M aqueous HO (2.1nm., 4 eq. ) The react ion

The Boc-CBA obtained by the step 1 reaction above can also be used without

isolation or purification in the step 2 methoxyamidation reaction.

Step 3: Deprotection of fert-butoxycarbonyl to give dihydrochloride salt of Pab(OMe)
The above nBuOAc/EtOH solution of Boc-Pab(OMe) was stirred and concentrated
(12 M) aqueous HCI was added (360 mL, 4 eq., based on 100% yield from Step 2) drop-

wise over 20 minutes. Gas was evolved and the temperature rose slightly during addition.

The suspension was heated to 35 °C and after 4 hours a fluid slurry had formed with a 97%
conversion being obtained (HPLC column: Symmetry Shield RP8, 3.5 pum, 50 mm; 230
nm - see Example 3 for more details). The mixture was cooled to 0 °C over 1 hour
followed by a further period of 1 hour at 0°C. The material was then filtered and the
crystals washed with a mixture of nBuOAc and EtOH (690 mL (2.3 vol.) and 210 mL (0.7
vol) respectively) followed by 900 mL of EtOAc (3 vol.) in order to wash out the nBuOAc.
The product was dried under vacuum at 40 °C to give 237g of the dihydrochloride salt of
Boc-Aze-CBA (0.94 mol, 87% yield over 2 steps, 98.9% purity by HPLC by analogy to
Example 3).

The above deprotection can be repeated by using gaseous HCl in place of aqueous
HCI.
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m xture was heated up to 350C. After approximately 3h
the obtained slurry was sanpl ed and anal yzed to give
wedeasyer si on by HPLC. The m xture was gr adeeil/iG$2006/000635
cooled to OC and thereafter allowed to stand at 0 for
at least Ih. The material was then filtered and the
crystals were washed with a m xture of n-BuQOAc (5.3nl)
and EtOH (1.6n) followed by IBt-OAc (6.9n). The
product was dried under vacuum at 400C to give 1.5Qg
of the dihydrochloride salt of Aze-Pab(Owve) (4.47mmol,
70. 6%hgyPai(@MsY prepred hepslingdio .Ezermplem'f thyy fhyn w&:&&ggﬁhyim
[ 0 en. ormed.in in
P oD IR Bl RS R eriodht
approximately 90% after 24h and 95% after 48h. The

Ei sol t3ed yield after two steps were 67% HPLC for
-é%%?%r—si on: The reaction was nonitored using Symretry

Shi efrble RBBOMeP prepsre BBordBa OB ERAb T inay iR ﬁ@coﬁgﬁé %ith Boc-
50V NHAH2PO4- buffert pH 3) and nobil'e (g)hase _
Begriesbaddés). pliematitely Bog-AmsPabiOMe andi AzetPab(OMe)

mh§ B RPERH 2t BMloWs:-0- 100% B for 10 min, 100%B for 1
m9n,ci)03}oA faor 4 Fn' n. Flow 1.5nmL/mn at 230nm HPLC for

purity of PaKOwe )x 2HCO The isol ated product was
1al.,y: l\ng Ther moHypersi | Aquasil 100x4. 6mm 3mm
B A e ohe (25mVl NHAH2PO4- buf fert pH 3) and nobil e

ph as_EocBA(zﬁElB@lo\lZZZRgM.MM_BIE’MS gisﬁ-(ﬂgidtin EHOR ( &Q{)E%)t arilgié:(l)l/t
LR RDB | Fob e AP ) S
(@P3C5, QreqPend trgroaptodetic RAD{IMI, X e4HCrhe solution was heated up to
reflux and let to stand over night. After 22h at reflux, the reaction was at 97% conversion
(HPLC). The mixture was then cooled to 40°C and acetone (0.95mL, 2 eq.) was added.
The mixture was allowed to stand for 30 minutes to quench remaining MeONH,. The
amount of solvent was reduced by rotary evaporation under vacuum. The remaining
residue was dissolved in n-BuOAc (16mL) och EtOH (6mL). After further evaporation
water (15mL) was added and the phases was allowed to separate. The organic layer was
washed twice with 2M K,COs solution( 2 x 20mL) and twice with water (2 x 20mL). The
product solution was dried over Na,SO, and evaporated to dryness. The residual was
dissolved in #-BuOAc (11.2mL) and EtOH (3.5mL) and used in the following step.

Aze-Pab(OMe) x 2HCI
To the above n-BuOA/EtOH solution of Boc-Aze-Pab(OMe) from the previous
step was added drop wise concentrated (12M) aqueous HCI (2.1mL, 4 eq.). The reaction

mixture was heated up to 35°C. After approximately 3h the obtained slurry was sampled
and analyzed to give <99% conversion by HPLC. The mixture was gradually cooled to 0°C
and thereafter allowed to stand at 0° for at least 1h. The material was then filtered and the
crystals were washed with a mixture of n-BuOAc (5.3mL) and EtOH (1.6mL) followed by
EtOAc (6.9mL). The product was dried under vacuum at 40°C to give 1.50g of the
dihydrochloride salt of Aze-Pab(OMe) (4.47mmol, 70.6% yield over 2 steps, 99.0% purity
by HPLC).



10

15

20

25

30

The isol ated product was anal yzed usi ng Ther noHyper si |
Aquasi | 100x4.6mm 3mm Mobil e phase A (25nM

waodddaeamsbuf fert pH 3) and nobil e phase B ( CH3EN/2Brdd6/000635

NHAH2PO4- buffert pH 3 70/30). Gradient 0-30%B for

30m n, 30-100%B for IOmn, 100%B for 5mn, 0%B for
[Omn. Flow 1.OnL/mn at 235nm Aze-Pab(Owe) nmay then

be coupl ed with 3-chl oro-5- dil®l-uor onet hoxy mandelic

acid to give conmpound A. Aze-Pab(Ow) nmay al so be
coupled with other mandelic acids, so as to give

c 0 rrpﬁhlin timo stege Feasigont Has slso beem@eifhmekdi in MAOHD Y the fitsH stép tesulting

nf content.s in or.at.ed. b
i €Y 8on s el I SR S SRS R B R Sl ater
tanstesougat 67, r eagent s (for exanpl e, reagents which
facilitate the coupling by acting as dehydrating
agents) are well known in the art and nay be used to
el it cdvesioneaction (preferably in high yield and
wth [Imted racem sation of the chiral mandelic
Ta@re@ytwnsmstraml@r@wmgi Sygoresn Ghirl ¢ RBS, S ORBESmmpRT SpumToirmn.

conJ l.‘J)nCtl (L)Jgagﬁ/t[ ﬁ%ﬁﬁg)r o‘{zab%eﬂ%iﬁ)l azgfb %ﬂ%ﬁ%%? ;BQC%%\I/ oM

I\Ethz]EB‘alnifgemﬁéﬁl 7a/§0)a Cirahdznt 40076 anfon é0mal, 0-100%B ﬁxafmhﬁ, 100%

B R R T b st S o or amiobus "

solutions of HOBt tertiary am ne salts (or aqueous
mxtures of and a tertlary am ne such as NW has
2 QMK 2ZHCLS uch a” reagent on

T?Jﬁ{/sg%ﬁﬁg%cﬁﬁt whd 4‘1%%9?‘* ﬁsg;&'gt ; enﬁ%y%@(&ﬁ%&io@%m 3um.

Mdbilp Ghis0 1) (2(501)1\4 MR HEEA- ufferipHes )@od pobile phese BYEIRCN/26mM

N}PE{ DR C@ ﬁg@g%?g e%tg%g“}@% f%tplg'rdu‘? %0t R0% B for 10min,

100% B for 5min, 0% B for 10min. Flow 1.0mL/min at 235nm.

e .--..

HPL.C for purity of Aze-Pab(OMe) x 2HC1

The isolated product was analyzed using ThermoHypersil Aquasil 100x4.6mm, 3pum.
Mobile phase A (25mM NH4H,PO,-buffert pH 3) and mobile phase B (CH;CN/25mM
NH4H;POs-buffert pH 3 70/30). Gradient 0-30% B for 30min, 30-100% B for 10min,
100% B for Smin, 0% B for 10min. Flow 1.0mL/min at 235nm.

Aze-Pab(OMe) may then be coupled with 3-chloro-5-difluoromethoxy mandelic
acid to give compound A. Aze-Pab(OMe) may also be coupled with other mandelic acids,
so as to give compounds such as those described in WO 02/44145 (the relevant contents of
which are hereby incorporated by reference). A variety of different coupling conditions
and coupling reagents (for example, reagents which facilitate the coupling by acting as
dehydrating agents) are well known in the art and may be used to effect this reaction
(preferably in high yield and with limited racemisation of the chiral mandelic acid).
Suitable coupling reagents are EDC, TBTU, TCTU, HBTU, HCTU and PBOP, and these
may be used in conjunction with hydroxybenzotriazole (HOBt). HOBt is preferably used
as a tertiary amine salt, for example N-methylmorpholine. HOBt (NMM.HOBt), in aqueous
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di f 1 uor o- N- net hyl - benzam doxine as follows. .. 1)
MeONH2. HCl / HSCH2CO2H EDTAM 3N 2) i-PrQAc, Sol vent
we@hamgse3 To a stirred sol ution of PCT/GB2006/000635
3, 5-di fl uorocyanobenzene ( 1 eq) in nethanol (7 vol)
under inert atnosphere was added EDTA (0.02% w w
cal cul ated on the anpbunt nethoxyl am ne hydrochl ori de),
triethylamne (4.5 eq), nere2ptoacetic acid ( 1 eq)
and net hoxyl am ne hydrochl ori de (30% aqg sol ution, 2
eq). Additions were carried out controlling the
solugttop éx edngemraiohsowp 12500 %. aThaeuse whaqizotdmelutioac of OBt tertiary

m xture was heat.ed to ux 5.00) and |.eft f
o s s e S Dl .4 BRiRhm S Speer i b
ad&ﬁhﬁ?]@@ Q&lﬁﬂﬁﬁdl(nk. sﬁclﬁﬂ?jegﬁﬁit of) %aegﬁ;‘i’w]&g of ex Ic':1 ess
nmet hoxyl am ne_was a . JAfter 60 mns_the m xtur
conceffrpatively, thh pm&eaﬁ@?ﬂ@ REPHORPRY % %le%nfrﬁ-@ﬁ?@ﬁﬂ-
(za}@hlo@jmogmrcm&k@g% ebpiag Acharged to original
vol une. The concentrati on procedure was repeated once
and i sopropyl acetate was added again to original
EXQhMeEsAFrom the resul ting biphasic solution the
hase was separated and was then re-extracted

t wi CBhewiredess afohe inpstitmo etaa replicd e 3,6 shfionesyanrbgozene to give 3,5-
.phas re.subseqguent |y, shed with Na2CO3 (aq. sat.)
dl?ﬁ?@ﬁf&%@ﬁ?ﬁ@ﬁ%ﬁs fgl\ailaw . After in vacuo renoval

of solvent the oily substance was applied on silica

and eluted with ethyhaeetai-eyHdan,agauo reno®ske of

sol vent affordaed sol i ¢oyRELNOW sh materiaN im 97% yiel d
with a purity Qf 98 area%ké)é] GC and LC Exahmple 4-B :

HO salt isoifjatTlon TREPHEP S4texgpnee
3, 5-di fl uorgg=NATRREhY| - benzam doxi me was j ated in
hi gh yield F F

To a stirred solution of 3,5-difluorocyanobenzene (1 eq) in methanol (7 vol) under
inert atmosphere was added EDTA (0.02% w/w calculated on the amount methoxylamine
hydrochloride), triethylamine (4.5 eq), mercaptoacetic acid (1 eq) and methoxylamine
hydrochloride (30% aq solution, 2 eq). Additions were carried out controlling the
temperature below 25 °C, after which the reaction mixture was heated to reflux (65 °C)
and left over night. The reaction mixture was then cooled to =~ 35 °C and acetone (1.3 eq)
for quenching of excess methoxylamine was added. After 60 mins the mixture was
concentrated in vacuo to half original volume (ca 3.5 vol) and isopropylacetate was
charged to original volume. The concentration procedure was repeated once and
isopropylacetate was added again to original volume. From the resulting biphasic solution
the aqueous phase was separated and was then re-extracted twice with isopropylacetate.

The combined organic phases were subsequently washed with Na,COj3 (aq. sat.)
(2.5 vol) and NaCl (aq. sat.). After in vacuo removal of solvent the oily substance was
applied on silica and eluted with ethylacetate. Ir vacuo removal of solvent afforded solid

yellowish material in ~ 97% yield with a purity of 98 area% by GC and LC.
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and very high purity as follows. The HO salt
facilitates both isolation and purification of the
W@ 2@6mdd1b3ior o- N- met hyl - benzam doxi me product. HCI/&B2006/000635
stirred solution of 3,5-difluorocyanobenzene (20.0 g,
144 mol ) in nmethanol (140 m, 7 vol) under inert
at nosphere was added EDTA (16.8 ng, 0.02% w w
cal cul ated on the anount netBbxyl am ne hydrochl ori de),
triethylamne (90.2 niL, 647 nmol ), nercaptoacetic
acid (11.0 ni, 158 mmol) and net hoxyl am ne
3 lafigh 288 nmol, 30% aq sol ution).
Addi r Kl ' - I at
R L L S e S
andevstyelkigh punitgfab Eotlofe 5 TRGIChsedt fheititates beth istlgion.and herification of
Ct.i I Xt ur t C ed bel ow 40 0C and
mégg%%ﬂga?%%éwgg?b%%%mﬁ@gﬁ%ﬂﬁﬁékgxcess nmet hoxyl am ne
was BddgitredAblueivn bfi3,84difl0rdCyirtvbenrend (20® ghvdg4 mmol) in methanol

trated in cuo, to a 0Xi e hal f j gi nal
AP iR e oS R ERHEN ¥ it 9B B/ Sateuated
ol 88 ainBumh@hdxFland kiochiohide); BRASMKIAE (901D BRI OCEAHNED),
was repeated once_and isopropyl acetate was added yet
mErGaRtPRelC #rd gLy bisurmoD Apd Bethoxriepie héi‘flfoﬁlﬁéﬂ‘%?régﬁig@ 288
mhY 8094 Rolttishy! RN G AT Gt SRR iR t¥hblature below 25

i sopropyl acetate ( ). The co organi c

*(phfigeshigl the reashoeoirdweWas healtrbte rofluxH 6NECCOA(left oves aighy. The
ki of N L 05102 B 0 e

methodylarBite wap edded| Afieraddit 40 8@ tlefmidkidrdichy dondAtasedievacuo to
39,5 , 8 mmpl ) a sol.id precipitated out. After .
or e e el bFo B BT e e Cef et Fesiy
oriifial @0RindeheRe ddnbérfiaBh Bobeduhsdy rBgkatcl @néemidditprodylddetate was
j sopropyl acetate f40 n.) and subsequent drying in
af{f‘ﬁ@ e agrinde eraging velvger e ISRy hot Hyp| Orgr@ic AYAT dSAnpRBI ¢Rs
extfdct@d &wid8 more with isopropylacetate (2 x 40 mL).

E

The combined organic phases were subsequently washed with Na,COj3 (aq. sat.) (2
x 40 mL) and NaCl (aq. sat. 40mL) and then dried over MgSO,. After filtration the
solution was cooled to 10 °C. Upon slow addition of 4M HCV/1,4Dioxane (39,5 mL, 158
mmol) a solid precipitated out. After completed addition, the suspension was stirred for 20
min and then filtered off. Washing the residue with isopropyl acetate (40 mL) and
subsequent drying iz vacuo afforded 3,5-difluoro-N-methyl-benzamidoxime.HCl in 91 %
yield (27.5 g, 131 mmol, 99.4 area% by LC).

The reaction was monitored on HPLC using Genesis AQ 100 x 4,6 mm, 4 pm
column. Mobile phase A (CH3CN/25 mM NaPOy-buffert pH 3,0 5/95) and mobile phase B
(CH3CN/25 mM NaPOy-buffert pH 3,0 60/40). Gradient 0-100 % B for 8 min, 100 % B
forl min, 100-0 % B for 0,1 min, 100 % A for 2,9 min. Flow 2,0 ml/min at 230/220 nm).

To a stirred suspension of 3,5-difluoro-N-methyl-benzamidoxime.HC1 (20.0 g, 89.8
mmol) at r.t. in THF (140 mL) was slowly added Et;N (18.8 mL, 135 mmol). The milky
suspension was stirred for 5 h, after which the Et;NHCI was filtered off. After washing the
filter cake portion wise with THF (Z 100 mL) the solution was either taken to the next step

as it was, or the solvent was removed in vacuo to afford 3,5-difluoro-N-methyl-



yield (27.5 g, 131 mmol, 99.4 area% by LC). The

reacti on was nonitored on HPLC using Genesis AQ 100 x
wWd2@6/0m153 nm col utm. Mbdbil e phase A ( CH3CN 25P@ivViGB2006/000635

NaPO4- buffert pH 3,0 5/95) and nobil e phase B

(CH3CN 25 mM NaPO4-buffert pH 3,0 60/40). G adient

0-100 % B for 8 mn, 100 %B forl mn, 100-0 %B for

0,1 mn, 100 %A for 2,9 mnr22Flow 2,0 mM/mn at

230/ 220 nm. To a stirred suspension of

3, 5-di fl uoro- N-net hyl - benzam doxi me. HCl  (20.0 g, 89.8
bapgernidosginye. as a pale yEHIPW caliDin 960 yield (B4. bed 86.4nidel) IE23xba% by
GF 8.8 nmL, 135 mmol). The m | ky suspension was stirred

r 5 h, after which the Et3NHO was filtered off.
After washi ng the filter cake portion wise with THF (S

as. 10 o Beftao 8, O F bR Boetos edpi 65 b S eiBcea

(sﬁi&efbd)a’ pi‘o&cﬁ:ord ahd lagk dc;ﬁbtﬁatdﬁybﬂlﬁ@ £ @@éhﬂiﬁh@smay BéteBuired, for
oW, SO d|n96%y|eldgl nol , 98. 2
FDé) BSIRE 6&3 'pTBVCMTBW tge @(%ﬁ%i)%abﬁOMe) may then be coupled with
Pl{(a: ciy(sidorma D) omw(daeAwﬁ@@gﬁg cohPPdeds 6- di F) CBA
(swtable protectlon and | ater deprotection, of the
am ne functionality may be required, for exan‘pl e using
E?._‘H% g-protecting group). The (2, 6- di F) Pab( Ove) may
en pe coupled with Ph(3-d) (5- OCCHF
2) - (ThR)pEbieSH) TThOnvAr®n W as epgliedéo BocrpaeHt)6-diF)EBAMBIfelldws.
The process of the invention was applied to
Boc- Aze- (2, 6-di E)\\CBA as foll ows. Boc- Aﬁ_? (2,[\f5 di F) CBA
Boc- Aze- (2, 6-di k) Pab (OVE) To a sol ution?
Boc- Aze- ( 2, 6- diFRCBA () NMLYexHG Bkt hanol (&
under ni trogen! athosphEFECLHEYM t enper 4t utle was
added EDTA (E).O%vﬁ/wzg’aﬂr‘elt‘:ﬂ’at ed of the It

vent exchange

Boc-Aze-(2,6-diF)CBA Boc-Aze-(2,6-diF)Pab(OMe)

To a solution of Boc-Aze-(2,6-diF)CBA (1 eq) in methanol (7 vol,) under nitrogen
atmosphere at room temperature was added EDTA (0.02% w/w calculated of the amount
methoxylamine hydrochloride), triethylamine (4.5 eq) and mercaptoacetic acid (1 eq). To
the mixture, methoxylamine hydrochloride (30% aq solution, 2 eq) was charged. The
temperature raised +4 °C to 25 °C after complete addition. The reaction mixture was
heated to 63 °C (oil bath 70 °C) and was left over night. HPLC analysis was carried out
and showed > 99% conversion. The reaction mixture was cooled to < 50 °C and acetone
for quenching of excess methoxylamine (1.2 eq) was added. After 30 min reaction (at 40—
50 °C the mixture was concentrated in vaccuo to half original volume (ca 3.5 vol) and
isopropylacetate was charged to original volume. The concentration procedure was
repeated once and isopropylacetate was added again to original volume. The organic layer
was washed with water (2 x 2 vol)) and water phase was separated off (pH ~5). Organic

layer was further washed with K»COs (aq sol, 2 M, 2x1 vol) and finally brine (20% w/w, 1



nmet hoxyl am ne hydrochl oride), triethylamne (4.5 eq)

and nercaptoacetic acid ( 1 eq). To the m xture,
woreaoaosoisam ne hydrochl oride (30% aq sol uti on, PCT/682006/000635

was charged. The tenperature raised +4 0Cto 25 0C

after conplete addition. The reaction m xture was

heated to 63 C (oil bath 70 C) and was | eft over

ni ght. HPLC anal ysis was car2Bed out and showed > 99%

conversion. The reaction m xture was cooled to < 50 0C

and acetone for quenchi ng of excess nethoxylamne (1.2
v Themrgaaigdexer was vsed witowti any figthet paification der HRQ.(d@alykie,

ni nt ' accuo to hal.f oriagl
o N R UG SRLABLE A VS R LR ) Pp gt
with HRLIC) iwithl a WPILQ perity OF83 €e®6%ent rat i on procedure was
repeated once and | sopro cetate was added again to
o oThEPaigh grse momia S P B L ehgseniste AR Gatioh 4
5 cd&@&ﬁfM&l?ileghgseV& kdDL,095 WAl WaP@t{Lﬁﬁﬁeﬂ‘@ﬁ ﬁﬁféﬂ%)ﬁaﬁhﬁ %20%%3 phase B

é H"5). Nganiclefil%?er was further washed w '
( }i@g mMNRPOphuffercnt] 3 8ri@/40)- famdignttdl- 100 B2y wiiny, 100 % B
- ). () I : lo
ol B 100 00 B S04 i B2 K61 4588 hbNON b 1125286 .
step, the debocyl ati on procedure. An average yield was
ca 909 Ara2¢udiE)Ratl(QWe)hmaiPhe) bavedupled v @anplali¢ 3-¢hlofo-93
- 96% .The reaction was nonitor on HPLC using
10 dl&@ﬂrgﬁe@oﬁ%%ﬁy aﬁf,aéo CH Cﬁmpr?f’fngg?lqunn. Mobi | e phase A
( Cklsmraamly(,\étwﬂsqﬂsaé% ss@fﬁﬁ%ﬂzegﬁ?ifl #ad béﬁ'&giegw(agl;(gg?b(mcnmy
se . l-putfert r , .
(’%%&@Eﬁq&gg@dzf%‘l%%%wﬁ CaperygBor| nmin, 100-0 %
B f 0Kz0¢l6-BirmRabiOlendy £198 b@@o%gl&l RyithF W ntn et 4o s Nsodk to
230/ 220 nm . The Aze-(2, 6-.d§B) abﬁ(]Vb) may then be )
giye aprnparngs sushge thaed described i Brd0B44 HiSf(thgaelovant eamigats of which

15 alg%ggg Eﬁgﬁ)%%%éf&rg{}eye%c%onpound B. Alternatively, the

rocess I'nvent1on may be applied to
Ph(3-d ) (5- OCHF2) -
Example 6

The process of the invention was evaluated on further substrates as follows.

20  Example 6-A

4-Chlorobenzylnitrile was converted into the corresponding methoxyamidine by

analogy to the method used in Example 4-B.

1) NH,OMexHCI, Et,N,

NH
CN HSCH,CO,H, EDTA 2
2) 4M HCV/1,4-Dioxane N N
3) Et4N N
cl cl

85% isolated yield (98.3 area% by L.C)

The product was characterized by "H /*C NMR and LCMS (ES+, m/z 199).
25



(1?)CHOH) C(O) -Aze-(2,6-di F)CBA to give Conpound B.

Aze- (2, 6-di F) Pab(Ove) may al so be coupled with other
worendedils3 aci ds, so as to give conmpounds such BST/GBo®6/000635

described i WD 02/44145 (the rel evant contents of

whi ch are hereby incorporated by reference). Exanple 6

The process of the invention was eval uated on further

substrates as foll ows. Exarqidde 6- A

4- Chl orobenzylnitrile was converted into the

correspondi ng nmet hoxyam di ne by anal ogy to the nethod
Examelds 6-AB BxdbAtl e 4-B. 85% i solated yield (98.3 area% by

LC) Thé éolipmii vt subsrath areacteartédzasdonding| biiranalogy b3 mighRd

and LCVB (ES+, mlz 199). Exanples 6-B and 6-C The
st ORISR

substrates were reacted accordi ng by
anal ogy to the nethod used in Exanple 4-A . Exanple
6-B 51% isolated yield (97.9area% by LC) The product
5 ExgapledBracterized by 1H /1 C NVR and LCVS (ES+, nz
204). Exanple 6-C 1) NH2OMeXHCI, Et3N, 55%i sol at ed

yield after flash ghigomteanarly (99.1 % by LC)
HSCH,CO,H, EDTA /
2) i-PrOAc/
N solvent exchange HoN
/ ’ 200
N
O
NC \

51% isolated yield (97.9area% by LC)

The product was characterized by 'H /*C NMR and LCMS (ES+, m/z 204).

Example 6-C
10

1) NH,0OMexHCI, Et;N,
HSCH,CO,H, EDTA

2) iPrOAc/ NH,
solvent exchange |N

55% isolated yield after flash chromatography
(99.1 area% by LC)

The product was characterized by 'H /*C NMR and LCMS (ES+, m/z 179).
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The product was characterized by | tH r/13CNVR and
LCMS (ES+, mz 179).Cains 1. A process for preparing

w@2peoE63 ed am di ne group of formula (1) (1) PEEGBRIV6/000635

R6 represents Cl-10 al kyl (optionally substituted by
one or nore substituents independently selected from
hal o, Cl-4 al koxy, nitro, Cl-4 alkylamne and di-(G -4
al kyl)anine), aryl, C - al kd%ryl or Cl1-3
al kyl oxyaryl, the alkyl parts of which latter two
groups are optlonally interrupted by one or nore
Claimsgen atons, and the aryl parts of which latter three
groups are optlonally substituted by one or nore
substituents selected from hal o, phenyl, nethyl or
1. met Aoprgcest fn ipoeipatineg 4 poterted emidjneaogrpsp aff ferraiiis ()
optionally substituted by one or re halo

substituents) which co rls tlng antrile
cont ai ni ng conpound wi t 7oxyami ne of formula (I1)
R6ONH2 (11) wherein RB efined above for (1); in
the presence of a thio- keto i vating agent of
formula (111) HS-Ry O - Z(II )V\/nerean|s
-(I-40Q al kyl, -OH, J)U-4Qal -SH, -S(1-4C)al kyl,

wiebdil2 RS ré}JHfsbnts éChaligy {opﬁbnail@‘[sﬁlbstlﬁﬁ;‘écﬂh}@ﬂe]or Znore Ppkidtuents
[ -20) al kyl, which is optionally tuted by p to
indeperdenty, pdeqtqd fem Balp faeddaaeitrs, @eﬁ E{a

allifiyathined | N €, NAkPary PO (1 aBRbxF&S1, YTy 9art§<5f wh1ch latter two
groups are optionally interrupted by one or more oxygen atoms, and the aryl parts of which
latter three groups are optionally substituted by one or more substituents selected from
halo, phenyl, methyl or methoxy, (which latter three groups are also optionally substituted
by one or more halo substituents)
which comprises
reacting a nitrile containing compound with an oxyamine of formula (II)

R°ONH, (1)
wherein R® is as defined above for (I);
in the presence of a thio-keto activating agent of formula (IIT)

HS-R,-C(0)-Z (III)
wherein Z is -(1-4C)alkyl, ~OH, -O-(1-4C)alkyl, -SH, -S(1-4C)alkyl, -NH,, -NH(1-
4C)alkyl or —N[(1-4C)alkyl] ;
Ry is (1-2C)alkyl, which is optionally substituted by up to three substituents independently
selected from (1-4C)alkyl, halo, amino and acetylamino; or
Z and Ry are linked so as to form a 5- or 6-membered ring of formula (IV)

0

HS

Op
(RZ)m
av)

wherein
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Z and Ry are linked so as to forma 5- or 6-nenbered
ring of formula (1V) whereinXis -CH2-, -O, -NH or

WO MjobAod@Fal kyl ; pis 1 or 2; mis 1 or 2 and ReCT/€B2006/000635

i ndependently selected fromH, (I-4C) alkyl, halo and
am no. 2. A process according to claim1l wherein R6
represents Cl-10 al kyl (preferably Cl-4 al kyl), aryl
(preferably phenyl) or benzy26- 3. A process according
toclaiml or 2 wherein R6 represents nethyl. 4. A

process according to any of clains 1 to 3 wherein the
X 1shCHak e®-0 ¥t Py (ﬂﬂ@)@@énr isj lsors mHisilpr g @Bfit i t at i ve

Er?xlﬁgﬁge%deﬁtlr}fgselegtg@ Eg?ﬂ IXB(pr ¢ A BAU IR Afmitb L h the

e CO ess according to any of
claims 1 to 4 wherein the th|o ket o activating agent

s rcapto- ac tic Pr
g T R et L e
auwmquﬂefeﬁbl@phemmmtﬂﬁnzyn which the nitrile group is
attached to an aromatic or heteroaromatic ring. 7. A

process according to any of clains 1 to 5 wherein the

3.0t rA*n%cé‘s@ﬁéc%kd?ﬁ@@; FARNCs#Ddyeteif RE eppauiRe niethybhi ch t he
nitrile group is attached to an al kyl chain or a

cycl o- al kyl r| ng. 8 A process according to any of

4.claiog L& 9 OE‘ Bginty 1 13l ni QR ttl%' tRoN@tFRAPAIHIGgent
is optionally pr tec ed ra- cyano- benzyl am ne,

is dse(d(lﬁ yadigtive ameurts, i caapbm‘&ymlﬁ GavitTAgiRY Wélé}'ﬁﬁélﬁél}?z(‘@ﬁ’é’ound
ra-cyano- (2, 6-di F) benzyl am ne or 4-((S)-
azeti di ne- 2- car boxyam nonet hyl ) - (3, 5- di F) cyanobenzene.

5. A process according to any of claims 1 to 4 wherein the thio-keto activating agent

is mercapto-acetic acid.

6. A process according to any of claims 1 to 5 wherein the nitrile containing
compound is a compound in which the nitrile group is attached to an aromatic or

heteroaromatic ring.

7. A process according to any of claims 1 to 5 wherein the nitrile containing

compound is a compound in which the nitrile group is attached to an alkyl chain or a

cyclo-alkyl ring.

8. A process according to any of claims 1 to 6 wherein the nitrile containing
compound is optionally protected para-cyano-benzylamine, 4-((S)-azetidine-2-
carboxyaminomethyl)-cyanobenzene, para-cyano-(2,6-diF)benzylamine or 4-((S)-

azetidine-2-carboxyaminomethy!)-(3,5-diF)cyanobenzene.

9. A process according to claim 8 wherein the nitrile containing compound is

protected by a tert-butoxycarbonyl group.

10.  The use of a thio-keto activating agent of formula (III)
HS-R,-C(0)-Z (I
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9. A process according to claim8 wherein the nitrile
contai ni ng conpound is protected by a
WO e0obasdxycar bonyl group. 10. The use of a tPECD6GB06/000635
activating agent of fornmula (111) HS-RyC(O-Z
(I'1'1)wherein Zis -(l1-4Calkyl, -OH -0O(l-4C al kyl,
-SH, -S(1-4Calkyl, -NH2, -NH(I- 4C) al kyl or
-N[(1-40Qalkyl] 2 ; Ryis (lI-2Cral kyl, which is
optionally substituted by up to three substituents
i ndependently selected from (Il-4C)al kyl, halo, am no
wherdinaZ st-{lH(Hnlirgt, —OH, 2-4hdCRJkydr-8H| 15(kd0)asleyl adH - NH(Lm

d.ring of formula (1V) (1V) wherein X
4@3%%1\6[(@% B2 or -N(1-4C)alkyl; pis 1or 2;mis
Rlis O1-2Q)adiryd], vRcH i8 opﬁkb‘i:aﬂﬁ salstituked tyaipasc ﬂ&éfe JubStitudiis independently
segeﬁ:fd%or%hy%%ﬁod g lgnamlan{)n arrl] acetylamlg(r) oociess according to
Z and Ry are linked so as to form a 5- or 6-membered ring of formula (IV)

0O

HS X

/
Op
Rz)m
av)
wherein
X is -CHy-, -O-, -NH- or -N(1-4C)alkyl; pis 1 or 2; mis 1 or 2 and
Rz is independently selected from H, (1-4C)alkyl, halo and amino in a process according to

any of claims 1 to 9.



