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5 The present invention provides process useful for
the preparation pf_ipterngdiatef Wh;Ch [e,us fu uin

in the

! ; pr EMA@R1A 8685 OF
parti al 9 O e rTeceptors. Suc
pepti de receptor nodul ators include, for exanple
gl ucagon li ke peptide-1 receptor nodul ators which are
useful for the anel i GIALDo@FofTHENd NVENISAON:
condition. 15 BACKGROUND OF THE INVENTION It is
desirable to devel op peptide receptor nodulators
whi ch TR E‘Eegéﬁfcu'infvght%hegkbwdteae Raliewd uaelri ther
of such™a receptor and thus for affecting the 20
btakogirephrpatibnays iintermedistels whiebepwer ussful in the
i nvolved. For exanple, G.P-1is %n,i ortant, gut .
horepazafiion Ofegii@coryifgnssesili AngPiepeg ing peptide
met abol i sm and rointestinak .S N ;
s o e S R
angd ogfi birgaeirouscit ipagtalder razebaorisnsulsucty glegssiele
Thérefore, it is desirable to devel op nodul ators of
agptﬁ@eoweueﬂmd@$Prﬁoﬂn§%@ﬁﬁhefPﬁeexnglF GHsRaan like
ich wll affect the i_ye_act j Vi t e
t BBIFECE La r&&ﬁp&&f B]Ogﬁlg i\{-‘é’é:ls sy E%%é?%e ﬁ%%p%{legﬁgdrﬁ the
'%%%ﬁ’i'o%tti%%f ffOn@ P QUIRRS A deviElt ic#) process for
the preparation of internediates useful in the
preparation of amno acid which may be used in 1

BACKGROUND OF THE INVENTION

It is desirable to develop peptide receptor
modulators which may be useful for affecting the native
activity of such a receptor and thus for affecting the
biological pathways in which such a receptor is involved.

For example, GLP-1 is an important gut hormone with
regulatory function in glucose metabolism and
gastrointestinal secretioh aﬁd metabolism, and has been
identified as a very potent and efficacious stimulator
for insulin release. Therefore, it is desirable to
develop modulators of peptide receptors, for example the
GLP-1 receptor, which will affect the native activity of
the receptor to effect a desired biological response.

The present invention therefore provides a novel
process for the preparation of intermediates useful in

the preparation of amino acid which may be used in
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wore@aloatses s, i ncl udi ng agoni sts or partial agoPtBUS2005/623363

10

15

20

25

SUMMARY OF THE | NVENTION I n one aspect, the present
invention is directed to a process for the
praeeatinen pefpta donsmeptcof Reluhdtens, I ERmm@)e CLP-1

I the process caonprisi.ng.the steps of: nethylati.on of
3 FEARRY o MRS G ity ARy [FTSgits o Pareidl

br. ipn of the 3-ethylanisole at a position para
t§€§4£§%mky group to produce 4-bronp-3-ethyl anisole;
conversion of the 4-brono-3-ethyl anisole, the

conversi on conprisin a) reacting. the 4-brono-3-ethyl

ani sol e with n-butﬁﬁm&m% lithium

salt 20 of the correspondi ng anion of the

4- br ono- 3-et hyl anisole; (b) reacting the lithiumsalt

of the @nide efspddte, £Hy preskrat hdveartisnl eisMdirected to
triethyl borate; and (c) quenching wth aqueous acid.

| m grmdeers depedihe eqRTEemn i9f entqawpeundiclediegmula I:
25 to a process for the preparation of a conpound of

Formula |: 2 WD 2006/ 014324 PCT/ US2005/ 023363 O
B(OH) 2 |1 o~

B(OH),

I

the process comprising the steps of:

methylation of 3-ethylphenol to produce 3-
ethylanisole;

bromination of the 3-ethylanisole at a position para
to a methoxy group to produce 4-bromo-3-ethyl anisole;

conversion of the 4-bromo-3-ethyl anisole, the
conversion comprising (a) reacting the 4-bromo-3-ethyl
anisole with n-butyl lithium to produce the lithium salt
of the corresponding anion of the 4—bromo-3-ethyl
anisole; (b) reécting the lithium salt of the anion of
the 4-bromo-3-ethyl anisole with triethyl borate; and (c)

quenching with aqueous acid.

In another aspect, the present invention is directed
to a process for the preparation of a compound of Formula

I:



according to Schene 1, as follows: 5 Schenme 1 OH OO
O CH31 NBS n-Bu-Li K2CC3 B(O-nBu)3 Br 1.5 N HC
w®dt@bip 3k anot her aspect, the present inventiBCI/S2005/023363
directed to a process for the preparation of a
compound of Forrmula 10 1l: O OH NH 2 15 Me Et 11
20 the process conprising theosteps of: nethylation
of 3-ethyl phenol to produce 34 ethylanisole; 3 WO
2006/ 014324 PCT/ US2005/ 0233 V.JLV 1 V a
brom nati on of the 3-ethyla e at a position para
to a nethoxy group to producel4-bronp-3-ethyl anisole;
conversion of the 4-brono-3-eBt@H):2ani sol e, the
conversion conprising (a) rea:_;nrti ng the 4-brono- 3- et hyl
5 anisole wth n-butyl lithiumto produce the |ithium
salt

according to Scheme 1, as follows:

5
Scheme 1
: e
OH o~ o~ o]
CHal NBS n-Bu-Li
_—> ___»
KzCO3 B(O-nBu)3
Br 1.5NHCI  B(OH),
In another aspect, the present invention is directed
to a process for the preparation of a compound of Formula
10 IT1:
o
OH
NH,
15
MeO
Et
I1
20

the process comprising the steps of:

methylation of 3—éthylphenol to produce 3-

ethylanisole;



of the corresponding anion of the 4-brono-3-ethyl
ani sole; (b) reacting the lithiumsalt of the anion of
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(c‘j guenching wi th aqueous acid; 10 reacting the

resul tant 2-ethyl-4-methoxy- phenyl boronic acid wth

the trbirbimd namhydr iode tk a-eshiyilabliyogeotdctredposition para
tyrosine amno acid in the presence of _a Pall.adi um
cabaky ste thSuaulkir cou ol BEPAusEd 4 EFSHONG e YdaBod e/
protectin rqqup fromthe . 15 resul tin [ 10

aci d t6°%%§lg‘c? 100e °4m RS- %prbgtoéngt éd e%r%y%o%é@'l@gﬂ)ués’ef u d

f L RAGQLRYN ¥yt it & a)PeRlalcde nieaeRr! a-biykd-8-arthyl
I n"anot her aspect, the present invention is directed
t @na spneceas h or-tute lprlegdriatt e ¢fr cusEnmpdend igthium salt
Fornula 20 11: 0O OH NH 2 2% %51/ Et |
acdoitdien§ G SSHEE 1 288 oA ons'® %faﬁSQﬂﬁgé%ﬁm%b4
PCT/;U52005/ Q23363, o iLin Btk iR inPR3ACHA the anidH of
TRE B 70%
the 4-bromo-3-ethyl anisole with tri-n-butyl borate; (c)
quenching with aqueous acid;
reacting the resultant 2-ethyl-4-methoxy-
phenylboronic acid with the triflic anhydride of a
suitably protected tyrosine amino acid in the presence of
a Palladium catalyst (Suzuki coupling); and
remdving the carboxyl protecting group from the
resulting biphenyl amino acid to yield the amino-
protected amino acid useful for incorporation into a
peptide receptor modulator.

In another aspect, the present invention is directed

to a process for the preparation of a compound of Formula

II:

OH

NH

MeO
Et

IT

according to Scheme 2, as follows:



OH (CF3S0OZ) p0 | OSCRCF3 Pd(0), K2C03 +
Tol uene/ THF/ Et O/ H20 B BocHN ' ( ~ CORCH3 BocHN CO2CH3

woiaBeh@RO. 0- 1IN NaOH MeOH | | THE BocHN COZ2EBUBmo#AE3363
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C2H 0 1. HCG gas/CH2Cl 2 2. FnocOSu/ NaHCGO3/ THF/ H20
FnocHN CO2H DETAI LED DESCRI PTI ON OF THE | NVENTION 5
The present invention is directed to processes for
the preparation of internediates usef uI i N4t D&

pr epar at ifon mfPcaEi no_ acids ,useful in pari B E)'Bptl
receﬁt@\[/:anduf_ﬂi':bgs exanmple GI:IBEZ]: eceglt or
modul at’ores, i q@# udi ng ageni®E or parti @ agweni sts _B_
Such peptide receptor nodul at ors nay be useful for Ho” “oH
affect| ng the native act|V| ty of such g receptor and

thus for c{chgg% )Q.J gi cal opatrhways~ i n whi edp), &eoh

rece d. Fo xampke, < ] TpluenefiifF/EtOH/H,0
[ rrpq;oxna gut hor nong. eRaul a]'“gPyoJ unction in
gl ucose mat abol i sm and gast r0| nt estinal secretion and
met abol | sm nd has been identified as a very potent
and effi stlrrulator fo 8Ulin rel ease.
Process th‘élN i nve are useful for 20
pr epar i{ng conpounﬁiﬁ: of Fornu a’l:

BocHN™ “CO,CH; BocHN™ "CO.H

0.

1. HCI gas/CH,Cl,
2. FmocOSu/NaHCO,/THF/H,0

FmocHN COH

DETAILED DESCRIPTION OF THE INVENTION

The present invention is directed to processes for
the preparation of intermediates useful in the
preparation of amino acids useful in preparing peptide
receptor modulators, for example GLP-1 receptor
modulators, including agonists or partial agonists.

Such peptide receptor modulators may be useful for
affecting the native activity of such a receptor and thus
for affecting biological pathways in which such a
receptor is involved. For example, GLP-1 is an important
gut hormone with regulatory function in glucose
metabolism and gastrointestinal secretion and metabolism,
and has been identified as a very potent and efficacious
stimulator for insulin release.

Processes of the present invention are useful for

preparing compounds of Formula I:
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whi ch are useful in the preparation of am no acids of
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Forrmula Il are useful in the preparation of 20
peptide receptor nodul ators. Exanple 1 Synthesis of
(2- Et hyl - 4- met hoxy) phenyl boronic acid 25

(2- Et hyl - 4- met hoxy) phenyl boronic acid (Fornula I)

was prepared as follows, and & shown in Schene 1: (1)
met hyl ati on of 3-ethyl phenol produce
3-ethylanisole; (2) bromna of the 3-ethyl anisole
at a position para 6 WD 20064324 PCT/ US2005/ 023363
to a nethoxy group to produce!ébg[onD-B-ethyl ani sol e;
(3) conversion of the 4-bronp-3-€etthyl anisole, the
conversion conprising (a) reacting the 4-brono-3-ethyl
anisole with n-butyl lithiumto produce the lithium
salt 5 of the correspondi ng anion of the

4- br ono- 3- et hyl

which are useful in the preparation of amino acids of

Formula ITI:

OH

NH

MeO
Et

I1

Compounds of Formula II are useful in the preparation of

peptide receptor modulators.

Example 1
Synthesis of (2-Ethyl-4-methoxy)phenyl boronic acid

(2-Ethyl-4-methoxy)phenyl boronic acid (Formula I)
was prepared as follows, and as shown in Scheme 1: (1)

methylation of 3-ethylphenol to produce 3-ethylanisole;

(2) bromination of the 3-ethylanisole at a position para



ani sole; (b) reacting the lithiumsalt of the anion of
the 4-brono-3-ethyl anisole with tri-n-butyl borate;
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a m xture of 3-Ethylphenol (50 g, 0.4 10 nol, 98 %
pure, Fluka) and K2CO3 (283 g, 2.05 nol) in dry _
acet cnendBoxy Jrows weldedodecay4 i bupde- 200hyl angsole;

nol). The reaction mxture was transferred to an

Bk IR o ket TGRS Gh e Fih S RelS. the

I G+ OPs 1 I XSS YeSnd | (4 £T 882 EPIRYIPhE £ebibRoPadethyl
The pad was 15 washed W th acetone and the conbi ned

fidiisdlee andt washest ylel etltue end rpteduc&heher ddtbtium salt
was' di ssolved in DCM filtered and evagor ated to

dryhddis SRREFREPTRAYId gRRIpn R Ehe by PRQuA gethyl
3- | NSOR 6 2 .
o BHBLURE! i de (75180 0% or)- iR Bebtont  FPeaPi©n) of

weftee oA ipr@fo i prehiil ambesldawktht t Ri-nTbetyeabbirage; and
m xture was concentrated bel ow 40 oC and the residue
obtal reteneRing Vsl 3@deews aaidand filtered. The

filtrate, congent rat ed d.th d ifie

by A FIE LR T L R G 0 oF VT PP ERS 18] R5' 4,8
pahéL, Yy&d |@%¢£Q,Uiﬂlu}éaﬁoéﬂéip$déf (48brgno23o6t hyh) in dry
anisole (94 g, 0.437 nol) in THE (900 m) was cool ed

t aeame. (F0BuULY) was tadded (Baghyd 108188 (BPY @ms2-05

dded d ' t. 1h 30 t t . Sti
o dont | b F 9UFE AR TR U8 WES CAERS FEtEY| CBoPh e

(177 S 3 20k 6533 ML 31 W8Sy aghdeslo SbOWYerdi Y 200860143241 on
PCT/ US2005/ 023363 at -78 oC. The cooling bath was

r emovtad;e twees redktéoed thxewgle aaSehiteweddt oThar prtiowas
C)égéﬁggjxf?hQ¥§5§2§§ XA hthe combined filtrate and washes
were concentrated. The product was dissolved in DCM,
filtered and evaporated to dryness. Yield: 50 g, 90 %, as
a brown liquid. |
3-Ethylanisole (50 g, 0.3676 mol) and N-
bromosuccinimide (72 g, 0.4 mol) in acetonitrile (1 L)
were stirred for 8 hr under dark at RT. The reaction
mixture was concentrated below 40 oC and the residue
obtained was redissolved in CCl, and filtered. The
filtrate was concentrated and the product was purified by
fractional distillation. Yield: 35 g, 43 %, as pale
yellow liquid.
A solution of 4-bromo-3-ethyl anisole (94 g, 0.437
mol) in THF (900 ml) was cooled to -78 oC. n-Butyl
lithium (249 ml, 0.55 mol) was added dropwise at the same

temperature. Stirring was continued for 1 hr at -78 oC.

Tri-n-butyl borate (177 ml, 0.655 mol) was added slowly



1.5 N hydrochloric acid at 0 oC. The organic |ayer was

separated. The aqueous | ayer was extracted with 5
wetdwlaset at e and t he conbi ned organi c | ayers BeT/ES2005/023363

washed wth brine and concentrated. The residue

obtained was stirred in pet-ether for 30 mn. The

sat d ohi acpmedl‘IV@SCOCflJIrt@rkeﬁtUamﬁPdrlr%ﬁp‘m@lertlv%c{l@ﬁ?tlon

Yleld 65 82 as a, white soli ene
e T P SR B B S ToeRREY with
);(% r SR £ Zady A e el d @@t@ﬁééﬁla_hﬁayer was
resu tant 2- Et hyl - 4- met hoxy) phenyl boronic acid was

uwbatmatm@pa]‘me tmammoleawenj wis Fextpeated , with
according to Schenme 2: 20 0, OH NH 25 2 _ M Et 8 WD
2 (BT 04 TS0t B0E3EF A | 9T $R S hehpygrs were washed

with brine and concentrated. The residue obtained was
stirred in pet-ether for 30 min. The solid obtained was
filtered and dried under vacuum. Yield: 65 g, 82 %, as a

white solid.

10
Scheme 1
~
OH o~ o~ o
Chil ©v NBS n-Bu-Li
—_— - B ————
K2CO3 B(O-nBu)s
Example 2
15 Amino Acid Synthesis
The resultant (2-Ethyl-4-methoxy)phenyl boronic acid
was used to prepare the amino acid of Formula II,
according to Scheme 2:
20
o)
OH
25 NH,

MeO
Et



1. n-BuLl 2. B OnBu ~O OH Phn-Bull o 10%°d/C ~O 3.
1.5 NHC13 0 0. Br THE Br EtOAc Br THE g 70% HO "OH

wdadoekh8502CF3 Pd(0), K2C03 (CF3S2)20 + | PCT/US2005/023363
Tol uene/ THF/ Et OH/ H20 B BocHN CO2CH3 BocHN CO2CH3 HO
SOH O O0- IN NaOH/ MeOH THE BocHN CO2CH3 BocHN CO2H
0" 1. HA gas/CH2C 2 2. FrocOSu/ NaHCO3/ THF/ H2O FrrocHN
I CO2H Exanple |11 Peptide Receptor Mdul at or
Synthesis 10 Peptide receptoﬁlﬁodulators whi ch may be
thus produced by a conpound of Formula Il (Exanple
I11) includes a G.P-1 receptor nodul ator of Fornula
[11: 15 Xaal - Xaa2- Xaa3- Xaa4 - Xaab- Xaa6- Xaa7- Xaae

- Xaa9- Xaal0-Xaall IIl wherein,
5 Scheme 2

H Ph;PCHzBI’

Oﬁ‘ O\J Lt TSNK
—_—— -
EtOAc "

THF 8 THF B
70% Ho” “oH
0S0,CF, Pd(0), K,CO4
/(O/ (cF3802)zO /(Q/ ©\/ Toluene/THF/EtOH/H,0
BocHN CO,CH;3 BocHN CO,CH;
1N NaOH/MeOH /(éjij
BocHN™ “CO,CH, BocHN™ "COzH

FmocHN

1. HCI gas/CH,Cl,
2. FmocOSu/NaHCO,/THF/H,0
COH

Example III

Peptide Receptor Modulator Synthesis

10
Peptide receptor modulators which may be thus
produced by a compound of Formula II (Example III)
includes a GLP-1 receptor modulator of Formula III:
15
Xaa1=Xaa2 -Xaa3 -Xaat~Xaas -XaaG_Xaa7 -X.a8 "Xaa9-xaalo -Xaan1
IIT
wherein,
20 X..; 18 H;



20 Xaal is H 9 WO 2006/ 014324 PCT/ US2005/ 023363 XaaZ2
is Alb; Xaa3 is Ei Xaad is C; Xaabis a T; 5 Xaab

WO 2006/0as3dbe- Phe (2-Fluoro) ; X,,7 is T, Xaa8 iBCBUS2005/023363
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Xaa9 is D, XaalO is a conmpound of Formula Il; and 10

Xaalli S 4-(2'-met hyl phenyl ) - 3-pyridyl al ani ne- NH2.

Wiere the aBo¥ePam no aci d abbreviations refer to

t hose C)gmmnl )é.under stood in the art. Peptide receptor
t

nodul at'ors lﬁr oduced from 15 i nternmedi ate prepared by

processgs, 9k the present invention may be prepared by
any sui tabl e manner recogni zed by one of skill in the
art of fepisde Techenmistry. For exanple, the peptides
can be synthesized in a stepw se manner on an

i nsol ubf.es p8l 9n@rM§uBbéK?‘F£B°(8?éo referred to as
"resin'l) §ta ting fromthe G term nus of the

pept i d_e}.(a“A gynthesi s is begun by appending the
C-termyal jamgno acid of the peptide to the resin
through Tormation of an amide or ester linkage. This
al | ows XheievBntual rel ease of the resulting peptide

25 as a Gtermnal amde o 4 :
respectfwel 5 2 Aﬁf?“g?%%cfv%ﬁr fooa'l‘l[rﬁPf(%sielg" \?'ﬁ?éc?e a
Ctermypal aumno Al gehdlyl piseBFEsSeMpyti®/ GlLiimealH2 .

resi due HHy be attached to 2- 'Met hoxy- 4- al koxybenzyl
al cohol resin (SASRINTM Bachem

Where the above amino acid abbreviations refer to
those commonly understood in the art.

Peptide receptor modulators produced from
intermediate prepared by processes of the present
invention may be prepared by any suitable manner
recognized by one of skill in the art of peptide
chemistry. For example, the peptides can be gsynthesized
in a stepwise manner on an insoluble polymer support
(also referred to as ““resin'') starting from the C-
terminus of the peptide. A synthesis is begun by
appending the C-terminal amino acid of the peptide to the
resin through formation of an amide or ester linkage.
This allows the eventual release of the resulting peptide
as a C-terminal amide or carboxylic acid, respectively.
Alternatively, in cases where a C-terminal amino alcohol
is present, the C-terminal residue may be attached to 2-
Methoxy-4-alkoxybenzyl alcohol resin (SASRIN™, Bachem
Bioscience, Inc., King of Prussia, PA) as described
herein and, after completion of the peptide sequence

assembly, the resulting peptide alcohol is released with

10



Bi osci ence, Inc., King of Prussia, PA) as described 30
herein and, after conpletion of the peptide sequence
waswenbidys the resulting peptide al cohol is reatEEHES05/023363
with 10 WD 2006/ 014324 PCT/ US2005/ 023363 LiBH4 in
THE (see, J. M Stewart and J. D. Young, supra, p.
92)iBH) $o, THFpépeiedd.synt Beswaet any Ge Osedpuhgr sSupra,
exanpl e an Advanced Chept ech | tiple Peptide
St IRESi - L SNPOTTET GIE YDA AP Bmiy Se e e £OF
p ' {Pes drRB H o ' Synthesizer
a%géraler@?la%i%sm may Cf)egf[used tﬁ?ﬁ@rﬁlt%ﬁéz rﬁ%r?yél@D&vl =
di (tHsEametdanm Appld deb z\dsy30 emsBuUliic .= peptide
n-butyllithium10 i-Bu iso-butyl Pd/C = palladi um on
5 capshesignr {ABHAF¥Yyl TEA = triethyl anine Me =
met hyl g n = m nut = et (3 o | A= ) -
e 2 AN SR Shnrgv g kolbduend Henin.
milliliter TMS = trinethylsilyl L = mcroliter Et20 =
diethyl ether g = gram(s) HOAc or AcOH = _acetic ng =
mBH gyl acid 40 nol = noPEM s) dighipemethane

acetonitrile mol = mllinokg($)suPYF = N84 thium

nmi1h iedqiVlent  di met hyl f or mam gt :nroomym?L

10t ey at Urs>-HdtQAc = et hyl acetbat/e sabadlagalundon carbon
saturated THE = tetrahydrofuran 45 aq. = aqueous 25

TEAPT t ifdargnoanet i ¢ np = nel TEAg=péraethydiomiBiep =

bil\Pehe=nynlneatlhajly'rii ne min = minute(s)
Et = ethyl h or hr = hour(s)
Pr = n-propyl 35 L = liter

15 Bu = n-butyl mL or ml = milliliter
TMS = trimethylsilyl uL = microliter
Et,0 = diethyl ether g = gram(s)

HOAc or AcOH = acetic mg = milligram(s)
acid 40 mol = mole (s)

20 MeCN = acetonitrile mmol = millimole (s)
DMF = N,N- meq = milliequivalent
dimethylformamide - rt = room temperature
EtOAc = ethyl acetate sat or sat'd = saturated
THF = tetrahydrofuran 45 ag. = aqueous

25 TFA = trifluorocacetic mp = melting point
acid Bip = biphenylalanine
NMP = N-
methylpyrrolidone

LiBH, = lithium borohydride
DIEA = Diisopropylethylamine

50 FMOC = fluorenylmethoxycarbonyl

11



NMP = N met hyl pyrrolidone LiBH9 = |ithium borohydride
DI EA = Dii sopropyl et hyl am ne 50 FMOC =
wo basenesyd met hoxycar bonyl 11 WD 2006/ 014324  PCT/US2005/023363
PCT/ US2005/ 023363 Boc or BOC = tert-butoxycarbonyl
NBS = N Bronosucci nimde TLC = thjn |ayer

cHRIROFEXphy ERLE R FRY 0 ance | qui d
t h =. hi gh f liquid
APt Qoo st M iad O Py R o “Wass TSpec =

meSiSc SPech {1 9MBiyer AR twgt Gty magneti ¢ resonance 10
One of skill in the art of peptide chemstry is aware

t HEBRLGIn nol gle i e ¥ Eetorieee oktditl AsCiyedha PPy

isomers, and . that_the present inventj i ngl

5 e BIS o CRATR e TR of bt o QPR SR ke S
reshuesohoepyporated in the synthesis of the
pepti des descri bed herein. 15 The present invention is

nNAMS tor Bdass n$ped + Mmaspperedyrethetsyeci fic
enbodi nents_ described that are intended as single

i INNRs 17 P OHR2D MRHST T QUaTSAPRTEs of the invention.

Functional |y, equival ent methods and conponents in

addition to those shown and descri bed 20 herein wll

10 becone appasenskidl thwsehskatt edf | pepthidarthethi ory hes aware
foregoi ng description and acconpanyi ng draw ngs. . Such

moeh 3§ c%ﬁ‘%’é‘hsa%%fg Fos EHARY PECYEI 7S PP nD t Med sk opgomers, and

Oftﬁgg @RQeSQSQeSéaiH§en€£%n includes the use of either or a

mixture of isomers for amino acid residues incorporated in the
synthesis of the peptides described herein.

15 The present invention is not to be limited in scope

by the specific embodiments described that are intended

as single illustrations of individual aspects of the
invention. Functionally equivalent methods and

components in addition to those shown and described

20 herein will become apparent to those skilled in the art

from the foregoing description and accompanying drawings.
Such modifications are intended to fall within the scope

of the appended claims.

12



WD 2006/ 014324 PCT/ US2005/ 023363 WHAT IS CLAIMED | S:
1. A process for the preparation of a conpound of 5

woeoalea2d . O B(OH)2 | said process conpri siPgr/ukmos/023363
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steps of: 10 nethylation of 3-ethyl phenol to produce
3- ethylanisole; bromnation of said 3-ethyl anisole at
a position para to a nethoxy group to produce

4- b op0: 3- ef Nylmpapksol e; 15 conversion of said
4-401—Urr0—§—e{*gry§q—arm—sol e, said conversion conprising
(a) reacting said 4-brono-3-ethyl anisole with
n-butyl lithiumto produce the lithiumsalt- of the
cokr eslpom@ﬁgs anfer bhesareparafkbam- 3f et hgpmpaningodé;
(b% gsaldllthlumsalt of the anion of 20 said

?5% % thyl anisole with tri-n-butyl borate; and
(c) quenching with aqueous acid. 2. A process for the
preparation of a compound of Fornula I: 25 13 WO
2006/ 014324 PCT/ US2005/ 023363 00 B(OH)2 | according
to Schene 1, as follows: 5

B(OH),
I
said process comprising the steps of:
methylation of 3-ethylphenol to produce 3-
ethylanisole;
bromination of said 3-ethylanisole at a position
para to a methoxy group to produce 4-bromo-3-ethyl
anisole;
conversion of said 4-bromo-3-ethyl anisole,ésaid
conversion comprising (a) reacting said 4-bromo-3-ethyl
anisole with n-butyl lithium to produce the lithium salt
of the corresponding anion of said 4-bromo-3-ethyl
anisole; (b) reacting said lithium salt of the anion of
said 4-bromo-3-ethyl anisole with tri-n-butyl borate; and

(c) quenching with aqueous acid.

2. A process for the preparation of a compound of

Formula I:
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Scheme | O OH O OCH31 NBS n-Bu-Li ]b b1l 1- 11
(5"~ K2CO3 B(O-n U3 Br B(OH) 2 3. A process for the
w@empalgdi on of a conmpound of Forrmula [1: 10 BCTIES20066023363
2 15 Me Et Il said process conprising the steps of:
20 net hyl ati on of 3-ethyl phenol/to produce 3-
et hyl ani sol e; brom nation of s@Qid 3-ethylanisole at a
position para to a nmethoxy grQup to produce
4-brono-3-ethyl ani sol e; 142006/ 014324
PCT/ US2005/ 023363 conver si o\ rd 4- brono- 3- et hyl
ani sol e, said conversion conprising (a) reacting said
4- brono- 3-ethyl anisole with ?\‘-%'l’ﬁtyl l[ithiumto
produce the lithiumsalt of the corresponding anion
of said 4-brono-3-ethyl 5 anisole; (b) reacting said
l[ithiumsalt of the anion of said 4-brono-3-ethyl

anisole with tri-n-butyl borate; (c)
according to Scheme 1, as follows:

5
Scheme 1
OH - o~ o~ o~
[:E:L\// CHal [:E:L\// NBS n-Bu-Li
, K,CO3 B(O-nBu)z
Br B(OH),
3. A process for the preparation of a compound of
Formula II:
10
15
II
said process comprising the steps of:
20 methylation of 3~ethylphenocl to produce 3-

ethylanisole;

bromination of said 3-ethylanisole at a position

para to a methoxy group to produce 4-bromo-3-ethyl

anisole;

14



guenchi ng wi th aqueous acid; reacting the resultant

2-et hyl - 4- met hoxy- phenyl boronic acid with the triflic
wandvgadi4zee of a 10 suitably protected tyrosi nep@Usm05/023363

acid in the presence of a Palladiun1catalyst ( Suzuki

o By S i T | L P SATORY | PROL S5 09,91 OUB1a

fromth enyl oyledthe

a@&ﬁreﬁﬁ@%&%ﬁi@ﬂﬁ; acdd psedtdnd 05aidCOrPPEAbEBAethyl
into a 15 pepti receptor nodulator. 4. A process for
tlwnm@pmrmtmmd@u@ybokqdﬁmm otfo mcﬁm@ the Dtlznu@healt

Et 25 11 di f
30 S E SRS OO OISR T VD00 BISY6S L
5 a@ﬁu@ol'éphgcﬂ%c@lr?g & m%&lﬁl LA E&‘f—'tt@e&anﬂgn of
/6PdIC O 3. O Br THE r EtOAC Br THE B'

said 4-bromo-3-ethyl anlsole with tri-n-butyl borate; (c)
quenching with aqueous acid;

reacting the resultant 2-ethyl-4-methoxy-
phenylboronic acid with the triflic anhydride of a

10 suitably protected tyrosine amino acid in the presence of

a Palladium catalyst (Suzuki coupling); and

removing the carboxyl protecting group from the
resulting biphenyl amino acid to yield the amino-
protected amino acid useful for incorporation into a

15 peptide receptor modulator.

4. A process for the preparation of a compound of

Formula II:

20
OH
NH,,
MeO
Et
25
II
according to Scheme 2, as follows:
30

Scheme 2

15



70% HO' OH 10 OH (CF3S02)20 I OS2CF3 Pd(0), K2C03 +
Tol uene/ THFI Et OH H20 B BocHN CO2CH3 BocHN CO2CH3 HO'

wO Bde/008320- 1IN NaOH MeOH | | BocHN CO2CH3 THE Borbie005/023363
COzH 0 1. HC gas/CH2CI2 | 2. FnocOsu/ NaHCO3/ THF/ H20
FmocHN CO2H 5 16 5. nBuli

Ph;PCH,Br 2. B(O-nBu);
/OGEE n-Buli ,o@ﬁ/ 10%Pd/C \de 3. 1.5N HCI
0 —
EtOAc

Br THF Br B
70% o B on
M CF350.1.0 0S0,CFy Pd(0), K,CO3
/':@/ (CF380,),0 /d:j Toluene/THF/EtOH/H,0
BocHN™ CO,CHs BocHN™" C0,CH,4
(o] 0-

1N NaOH/MeOH

THF
BocHN” ~CO,CH, BocHN™ “COH

O

. . ~
1. HCI gasICH2C12
2. FmocOSu/NaHCO;,ITHFIHzo

FmocHN CO.H
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