A SYNTHETI C METHODOLOGY FOR THE REDUCTI VE ALKYLATI ON
AT THE C-3 POSI TI ON OF | NDOLES FI ELD OF THE | NVENTI ON
5 This invention relates to synthetic nethodol ogy for
the reductive alkylation at the C 3 position of

i ndol es. BACKGROUND C-3 al kylation of indoles in
general is a facile process, as shown in 10

Conpr ehensi ve Organic Chenistry, 1979, V. 4, Chapter
17, "Indoles and Rel ated Systens". This al kyl ati on
can occur under basic or acidic reaction conditions.
The effect of different netal cations, base
concentration, and catalysts for the phase transfer

al kyl ation Qfgyiu n Lc_conditions has been
st udi ed. AIkyIgﬂﬁgﬁEgff?fg%ﬂﬁggﬁ%@é%&iﬁ%g%F%Eﬁ@ﬁéﬁﬂ@N
condi tions can often proceed wth cata 4% amounts of
15 aci drieab aFysEsvvENhigkam nation of the literature
reveal s a | grge nunber of acid catalysts that have
been used for the ¢ 82GF ieypyafbstis methpdoionyiior s redidtiv Skylation at
conveni BHE-3tRssitasIef edaesbot h al kyl ati on and reduction
transformati ons sinmultaneously when indoles with C3
sat ur atggh it uent s are desired. 20 Triethyl sil ane
Is a convenh%%% reducjggﬁagent under acidic reaction
condi ti ons, “ardY@ieicf dRiFsdngsseiatis atid paneks, as shown in

(1 ¥ hyfesieranesin arasnb oot Tasy 3, ¢RAGEN! « ATDLALLR]
1O . acEyspint'sIThis bIRPEbARGALS, - FhdeV LRLLoR and re ucti o

at the ¢ged op%'&eéi 'g%a,of ‘i ndol es; St Sel & rggctiogcondifiggs. The
Lett 1993, pl1529. N 8ritfatedejcentatipt putnatrbstetor the aise

i s i ncORPTIAY'aion i indples ynder basicchosdnsd Hab WeenfsuRRL ABRkon of
gr oups jndales indenacidaatactidn dohdinbNE SAGRL id.is, well

Known asid @atél?&@%texgrgﬁaﬁgp% ﬂ.C,:e| %’J}Vaﬂged %?c@%devy]ltzhﬁga/tal\pﬁlamo nts of
prot ectiLngd. 9FoupRs; G eene and = SNIF &vealsst lgioe piribpeof acid

G oups TN OF ant & SEyYsea Ly e O3 alkyiagon of navies. W | ey &
Sons, 1999. . SUMVARY The present invention conprises a
process f oritis beweraite bineve Bk WkltoR Thadlg LiE i .39, C-3
posi ti efmuBineaRiiAGOL e Con d, the process comirieing
tregting the | %é@?@ﬁ%ﬁ”ﬁpgh%nsﬁfua%?ﬁfa%ﬁwum fedesirelsence

of ‘a Lew s ack ¢ %rgveaientrequgion ageptimietecitie thaction Sond@éhe and
The pr BEesachts agidpud ethyibng Hasedesh ueBbs Aldydnaldg
C-3_posédoinpish Sfukdhetk eftyetbl Bhq SO e 8% Uz 2ETS!

08 3 position of indoles:
subst i sleRLS af %Hﬁ P‘él sptlan. i ' l
9 Iaﬁelt%_ IQ 3, Ei!#g.l Mgginmatgpi tqﬂuoroacetic acid is incompatible

TTTTED~=] | . L
with some acid sensitive functional groups, and, in fact, trifluoroacetic acid is well

o

g

25 known as a reagent for the cleavage of benzhydryl protecting groups; Greene and
Wuts, “Protective Groups in Organic Synthesis” 3 ed. John Wiley & Sons, 1999
SUMMARY

3 The present invention comprises a process for the reductive alkylation at the

0 '

C-3 position of an indole compound, the process comprising treating the indole with
an aldehyde in the presence of a Lewis acid and a silicon hydride reducing agent |

-The process is particularly useful for alkylating the C-3 position of indoles that contain °
acid-sensitive substituents at the N-1 position.
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1 *159159* 211221222 100 bvrer veeer reeer reeer e
111 *@00002* T In particular enbodi nents, the indole
has the formula R3 R4 (\\ ~~~ (CH2)mNH R C- 0
(CRSR6) 12- X' -R wherein the variables R, Rl, R3, R4,
R5, R6, X, nl, and 112 are defined as descri bed
herein. Acid-sensitive groups that may be present at
the NN1 position of the indole 5 include, for

exanpl e, those having the fornula X3 i -X4 wherein X3
and X4 are defined as described herein. Particul ar

exanpl es. foaAtlitloronlid e SH0HRS She AGhpde, for

exanpl e, benzhy é -di net enz 2-

hydr oxybenzyl , \ enzosuberyl trlphenylnethyl, and
the like. 10 DEEALL CRI PTI ON Met hods of the
present invention Khe cegyetd ve al kyl ation at the

C-3 position of an indole conpquggﬁqnp&hSQ treating
the indole with an al dehyde i n®the présence of a

Lew s, |t hydRi de redu0|n

net hog%%é&ggﬁlagaﬁ |dcj?g$ I % Bsgf Gt 23k 25 ﬁfa?cg? Q\’?ﬁc”??\de
C- 3 pOeTt i Gif-SERovA GRS dNat HaY b%??ﬁ’ﬁlahthﬁﬂﬁdm%l@nsi the ipgple
subst neleerferexample Hwsdbaving treiferimgm. Sui t abl e. silicon
hydride reduci ng agents include, for exanple,

phenyl net hyl si | ane, dlphel , trlphenyIS|Iane
and tri(Cl-C4 al kyl)sil%nes,. such 20 a

trlneth IS|Iane and triethy IS|Iane SU|tabIe Lew s
aci ds IR F8Y Eare geflf“é‘ﬁiﬁqe%‘i’ﬁﬁ’ hrea PRIgFHISs etamgleeef atifom
bor onsenaiivagionemipcledet frryayria venzhaine 2 gatirbdhombrad/is2-such
as  ShyaRsjbumyDb-dbarbadayIMipHaayhitGl k@l hymen combi nati on
wiiph a halogen or triflate anion. Qher suitable
Lewi s_aci ds include pentafl uorophenyinetallic acids in
whi chPFHE-SREFCRIPTION

Methods of the present invention for the reductive alkylation at the C-3

position of an indole compound comprise treating the indole with an aldehyde in the
presence of a Lewis acid and a silicon hydride reducing agent. The methods are

particularly useful for alkylating the C-3 position of indoles that contain acid-sensitive
substituents at the N-1 position.

p—
wh

Suitable silicon hydride reducing agents inciude, for example,

phenyimethylsilane, diphenylsilane, triphenyisitane, and tri(C4-C4 alkyl)silanes, such

20  as trimethyisilane and triethyisilane. Suitable Lewis acids inciude salts comprising a
cation selected from boron, aluminum, antimony and rare earth metals such as
scandium or fanthanum, particularly in combination with a halogen or triflate anion.
Other suitable Lewis acids include pentafluorophenyimetallic acids in which the metal
is boron, aluminum, antimony or a rare earth metal. Preferably, the Lewis acid

25 comprises a fluoride, chloride, or triflate salt of boron, aluminum, antimony or a rare
earth metal, and/or comprises pentafluorophenylboronic acid. Examples of suitabie
Lewis acids include, for example, boron trifluoride (BF3), boron

[§%)



is boron, alum num antinony or a rare earth netal
Preferably, the Lewis acid 25 conprises a fluoride,
chloride, or triflate salt of boron, alum num
antinony or a rare earth nmetal, and/or conprises
pent af | uor ophenyl boroni ¢ aci d. Exanpl es of suitable
Lewi s acids include, for exanple, boron trifluoride
(BF3), boron 2 tris(trifluoronethanesul fonate),
alumnumtrichloride (AICI3), alumnumtrifluoride
(AI'F3), pentafl uorophenyl boronic acid, and | ant hanum
trifluoronethanesul f onate. In sonme enbodi nents, after
the reaction has begun (i.e. after conbination of 5
the indol e, al dehyde, S|I|con hydri de reduci ng agent,
and t heb{Ekaopatiadysubongie 4labhien trﬁlﬁlgaat,c@c@(.‘a\u%nu,g 1,9uonde

tri f 1 uomeac pdritdiudEdnBhyGGhXdER X02k
or an aryl sul foni ¢ acid (elqg. ,;H‘a(w Hé‘ﬁoéoﬂl}hﬁ%eﬁi”@ de.

acid or benzenesul fonic acid) may be added to the
reaction i XtS7M8 eMBCdRRte efigrdne isactipmbas bejun (i@ Mafer BinBIRatiRH of
the t ealbt afrls adenytiheilifon natide PE @Y Ghent, Imhgieg/@%lc.g AGhie

my be agietcrUE, tiubBacdfcLl éé]%a cgc? %hﬁfeg@s 0Bk &Fngb

for 10 & tel
reacti onm%as cEée %Hp{o@ "egﬁ}%‘é‘:c 95 bprgenegyietieacithingy be added to
conduct'Byreagtion mtxé’fppt@ IEERse the irate bivenveasivg f thd reactants to the final

appr oxiAeted Jhe SG4Gictanid maps. addEd@Q@'tFﬁ@Q&e?tthr L
I nvent @amb.@qpb;g,gm;tgp 0%54 e the ':n‘% e ’(Pﬁhas begun, for
f or mul f\li%’. RS e '@FQSPBG)QU'X"T*‘RTGEC“O” is
o n* apéee 2 elnﬁ“°ﬁ?d| éa ReEitTe i the rapaetohappgRiDERly -30°C to +25°C.
consi sting of -(CH2)n3-A, -(CH2)n3-S-A, and

-(OH2) n3- O Byedhelonndinisfion Bl 0.l hom,Lhe
consisting of: D E gnd ] |o c V\ﬁereewhﬁre ol?gasﬂpe formula

sel ected fromthe gﬁ’(\ COI’]SI stl ng of H Cl1-C6 al kyl,
Cl- C6 al koxy, - CFRTi—ia/n 6- CF3; and
N (CHZ)n‘._N\H ) .
R oS (CRERO) ,— iR
O
15 wherein
R is selected from the group consisting of ~(CHz)ng-A, -(CHa)pa-S-A.
and -(CHz)n3-O-A, wherein A is selected from the group consisting of;

D/’LE ) D/)\G_

wherein

E is selected from the group consisting of H, C,- Cs alkyl,
Ci-Ce atkoxy, -CF;, and - -(CHg)n-CF3; and

D and G independently are selected from the group
consisting of phenyl, pyridinyl, pyrimidinyl, furyl, thienyi and pyrrolyl, each
optionally substituted by from 1 to 3, preferably 1 to 2, substituents selected
independently from H, halogen, -CN, -CHO, -CF,, -OCF;, -OH, -C-Cq alkyl,
C:-Cs alkoxy, -NH, , -N(C;-C, alkyl);, ~-NH(C,-C¢ alkyl),
-NH-C(O)-(C:-Cs alkyl), -NO,, and a 5- or 6- -membered heterocyclic or

heterocaromatic ring containing 1 or 2 heteroatoms selected from O, NorS;
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D and G independently are selected fromthe group
consi sting of phenyl, pyridinyl, pyrimdinyl, fury[,
thi enyl and pyrrolyl, each optionally substituted by
froml to 3, preferably 1 to 2, substituents sel ected
25 independently fromH, halogen, -CN, -CHO -CF3,
-OCF3, -OH, -Ci1-C6 alkyl, C -C6 al koxy, -NH2,
-N(C1-C6 alkyl)2, -NH(C1-C6 alkyl), -NHC(O-(C, -C6
al kyl), -NO2, and a 5- or 6-nmenbered heterocyclic or
heteroaromatic ring containing 1 or 2 heteroatons
selected from0O, Nor S 3 X is selected fromthe
group con JStI %d? chem cal bond, -S-,

“S(0) -, - S('opTEcrdnghe grong gqrespting of iﬁ@mlcallhpr@cﬁ €5

al kyl }50>( §10)®6 Nat kKYHOOB -C=Grid 0 R1 is sel ected from
the group consisti qg of C](cc;ﬁsﬂkykyl C 1-Co6

f1 uori nat e@d-ef &y .- CB pyic\real kyl,

t et r anydr gpyr anyl , I adamantyl CN, -N(C1-Co6
al kyI )2, phenyl, pyri d| nyI pyr| m di nyl, furyl,
th1eny| napthyl nnrphollnyl trlazolyl pyrazol yl,

pi per i di Nl is sqhetel @brh mb@whp ca,rmsﬁi@%%yé alighO P pgr: zi nyl
i ndo e,

t hi azgl rd tetrazol e,

belnzgcg o &Mgt%&&e 8? T °|°a'kywegg 8rI°P‘ﬁ?’}§ie°aﬁ‘PT°IW' one,

7,7, d?%%‘?'ﬁx}|0“br'%9t@66r<2>z Phayh@iciml pyricpisiay, furyl, thienyl

benzofabth@, Byroneéidl, tizlyepyréoyK aip&ridagiopyarbiay | ibiiaoig, 1

] miept SERizinyd |tm5lﬁﬁdll n?la’hé?ﬂ%hnyl Qé?gchey fnﬁ(g XLH’Z%XS%?E

optig u frtuen

O SRkt WRBLIE LRl 1 R Pl ey of 1

hal ogRzoll, @and'i@'e £HE,5-azEP Byclol TUCHBs ptalk pip@azirCBoral Kyl |
E:( Cél)) &0 pairdiyy, ledehiSBtion4l} s€Btitab 4 Ay to 3- s(:tg%lrtugl@ al kmliIIXI)( C]I?7C6

i lsléeg;ndgﬁlyglelg:\{éd)from t@ﬁﬁfp CN%% g@ f—F‘ ,i 2(&(

, C, -C6
a| kyl) g';(cfi e8] R%f FRYNFICCTs eyt 1&1%8' oXNH C(O) - (C
1-Co -é¢1k%pla)'<°xv>No@O> (CSB2K@L.- -96:. A(RySe)alkyl, SCRNH2,

- SO2NINCE 0Bk, K§:H; alkyn SERN(E e, G&ylahéfyb) Aay),20 - 000H, -

1%:8%&‘-(:]‘3?%’“%@@“ “g’%‘&gia‘%%g{‘iy aﬂk |, -(Cl-C6

al kyl PO ErHYY. %%N MR Forkd, 'SO@(@)%IalE(')zphenyl
béhz yiqo%’efﬁ(y)l@dﬁycs akglr, p(heCd aly))-qOOH, 0lchistb-Baethyl-

Pi per prelby €G-C thioalkyl, -(C1-Cq alkyl)C(O)CHs, -(C-Ce alkyl)OCH,
C(O)NH,, phenyl, benzyl, benzyloxy, morpholing, pyrrolidine, piperidine,
piperizine, furan, thiophene, imidazole, tetrazole, byrazine; pyrazolone,
pyrazole, imidazole, oxazole, isoxazole, thiazole, 2-methyl-thiazole,

&N o 'SN S—N P
—g— — - s N X
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pi peri zine, furan, thiophene, imdazole, tetrazole,
pyrazi ne, pyrazolone, pyrazole, imdazole, oxazole,
i soxazol e, thiazole, 2-nmethyl-thiazole, 0/--\ 00/ O
25 -p N%-OND -ON~/S-NM_/ -N 03, SNN -NN-
--NNVv, U and O 4 R3 is selected fromthe group
consisting of H, halogen, -CN, -CHO -CF3, -COCF3,
-OH, -Cl-C6 alkyl, C, -C6 al koxy, Cl1-C6 thioalkyl,
-NH2, -N(Cl1l-C6 alkyl)2, -NH(Cl-C6 al kyl),
-NH-C(0)-(C1-C6 alkyl), and -NO2; 5 R4 is selected
fromthe group consisting of H hal ogen, -CN, -CHOQ
-CF3, -OCF3, -OH, -C -C6 alkyl, Ci1-C6 al koxy, C, -C6
t hi oal kyl, -NH2, -NClOGaIkyI)Z -NH(C1- C6 al kyl),
_NH- (O - ( CE iepelested rythe-gm@econsummga(royanagaeca:N%Ho
al kyl gZ-CrGaS-NHZ@(im) SN O K| & ool PL Qe O (|C)1 6
al Ky Nt a odal Ky

-S-CH2 (C,s@go%I @yc'ﬁ%gl {ik%{%y% N%&@%‘% %V”c 1§31 kyl ), 10
- S02- CH2- (C3- C6 cycl oal kyl), C3-C6 cycl oal kyl,

- CH23 ( C3- CoRdyediastet kgrh Jhe grouedn&inger r-{;yaactg@al @yl &Ho CF,
- O CH2--0CBr; 1, ay ., @) kyr o) aukcranAfws' thio QRN 2, e '\E A ‘!*ijy'

1 Zi'n

hol P
11 ophena PR NN SR L) . By cloP e oo,
pyr azol Eﬁ& VG onallon. -NH-B62 616 Cmﬂmlz B &R-(@AT alkyl),

I soxazoP€Cs-Gelg B:lqalkvl)gss -Oifi-(eaCtycifiyil, th@CF&,lg QKRS each -
bei ng opbi- tl-o, € r-om
U, POrOmALLO: SuBA tc% &rciQ&ﬁﬁf C'Qmé e Cyc 8%t i ng of

substit ts om t
. H hal oéqﬁ %ﬁi?aﬁ(%%gﬁ?&é? Cyelpgliy). @ien@ebe&FW()bP”Zy'O)@‘ Co6
al koxy, °’FP{IPI2‘° PV”N("(’&P(%”dmelqme)lzzne furbd-hGhRe08b, uaidkzyie)tetrazole
- NH C( (D)’m('@lm@‘zoahd(yilr}azole- IN@zole, oé%aga ls%zaé %ﬁéea‘:h

- SO2NH(cGhedeR, 8 okbél eheh beT%%%%i st%u %iybﬁf}r%1 lt%su@;t@erpjs

R5 an endent | are
consi stslgﬁdeﬂ?omq H' P cotFistapobh, “§|°R'55Fl LN, -CHO, CF;, -OH, C;-Cs allkyl,

C, Ce alkoxy, -NH, , -N(C4-Cs alkyl),, -NH(C4-Ce alkyl), -NH-C(0)-(C4-C; alkyl), -NO,,
~80;(C+-Cs alkyl), -8O;NH(C;-Cs alkyl), ~SO,N(C+-Ce alkyl);, and -OCF;;

R® and R® independently are selected from the group consisting of H and
.20 Cy- Cs alkyn

alternatively, R® and R® together with the atom to which they are bonded form
C3-Cs cycloalkyl;

[
N

R is selected from the group consisting of phenyl, benzyl,
. benzyloxy, morphohno pyrrolidino, piperidine, piperizine, furan, thlophene
imidazole, tetrazole, pyrazine, pyrazolone, pyrazole, imidazole, oxazole,
" isoxazole, thiazole, 2- -methyi-thiazole, each bemg optionally substituted by
from 1 to 3 substituents selected from the group consisting of H, halogen,
30 -CN, -CHO, -CF3, -OH, -C4-Cq alkyl, C:-Cs alkoxy, -C(O)- -(C4-Cg alkyl),
-C(O)O~(C4-Cs alkyl), -NH, , -N(C4-Cq alkyl)z, -NH(C;-Cs alkyl),
-NH-C(0)~(C+-Ce alkyl), -NO,, -SO,(C+-C, alkyl), -SO,NH(C:-Cs alkyl),
-8C,N(C+-Cs alkyl);, and OCF,;: |



alternatively, R5 and R6 together with the atomto

whi ch they are bonded form C3-C6 cycloalkyl; 25 R7 is
selected fromthe group consisting of phenyl, benzyl,
benzyl oxy, norpholino, pyrrolidino, piperidine,

pi peri zine, furan, thiophene, imdazole, tetrazole,
pyrazi ne, pyrazol one, pyrazole, imdazole, oxazole,

i soxazol e, thiazole, 2-nmethyl-thiazole, each being
optionally substituted by from1l to 3 substituents
selected fromthe group consisting of H hal ogen, 30
-CN, -CHO, -CFJ1 -OH, -C1-C6 al kyl, G, -C6 al koxy,
-C(O-(C1: OGaIkyI) -NH2
_N(Cl- G 2{| Ky L“%XJ ge‘”&%@%qﬁg _NH C(O)- (C, - 06
al kyl), - ""‘S@E‘ﬁ%%ﬁ%Pkw) °r4soeNH(c 6 al kyl ),
SO2N( C1- Cﬁelahrlayﬂegeﬁsela:mdfrw& 2bor@lands an i nt eger
sebect ed hJiOM iktege? sei@fedBom M2 bSs an i nteger selected
from0, 1, 2, 3, or 4, n3 is an integer selected from
0, 1, 2, or 3; and 5 n4 is an. integer selected from
1, 2, or Bwillpg upgerstoopsilatiyrectarGs flumidated gt grbupe in@le defirition of

f1 uor R'may ed am) iyl oralip GLIPS BbﬁbﬁrfEQonﬁiﬁMh%w érﬁ’Jﬂmt(bff ﬂuoma may
be anéﬁb@lkdﬁw m(glfcﬂ'lldpouprtot %ﬂr@d t@ C(ﬁir a‘Rc i C%Fmsm':fﬁéo 6 'ﬁ‘[PP” %ms

~anpunt dbuor| ne tutidn
I|mt8'a”i""8a Yéfftﬂ“‘“%{l‘W\gf%ﬁaPﬁsCFonvl to 6 carbon atons
10 termnated by a trifluoronethyl.group, -CF2CF3,

etc. In thendekihifhbt pmh@;lke%gibmigh]g gi:"oluFeeyd nsﬁfnhedr%%og

rou nde Ica

gr tf’&%%%% ecfslocr){ﬁa"(sjf) ”ef‘ﬁ{é°“|%‘%‘at°%*ad EIRPBURY( s) . 15
Aci d-sensitive groups that may be present at the N-1
pasi tion éfid-bésitiervetmbethatimag beiptesent £ Ehe QX AFIRKiGH of D ASHe
havi Ngeidd Gorf REMAME, "Ehog% f?gf}'mg tﬁ@%ﬁﬁdlaﬂ X3 and X4

i ndependently are select ofmthe group consisting
of H, halogen, -CN, -CHO_ _-CE3,_-OCF3, -OH -Cl-Ce
al kyl, C1-C8 al koxy, - N# x4C6 al kyl) 2,
-NH(C1-C6 al kyl), -NH C( ¥ al kyl ), and -NO2. A
parti wrmxsemawbhcm@fderamare acledledIMThd gy cOfsRUR df S
benzhy Gaiben( Ione-GHOMIRT, €bdF, XbH, LS-La@ . 24 ks e,
20 -N(Cy-Cs alkyt)z, -NH(C-Cs alkyl), -NH-C(O)-(C1-Ce aliyl), and -NO,. A
particular example of an acid-sensitive group is benzhydryl (i.e., wherein X°
isHand X*is H).

Other examples of acid-sensitive groups-include, for example,

25 2,4-dimethoxybenzyl, 2-hydroxybenzyl, S-dibenzosuberyl, triphenyimethyl,
- and the like, each optionally substituted with 1 to 3, preferably 1 to 2,
substituents selected independently from H, halogen, -CN, -CHO, -CF,,
-OCF3, -OH, -C,-Cy alkyl, Cs-Cs alkoxy, -NH, -N(C,-Cs alkyl),,
-NH(C+-Cy alkyl), -NH-C(O)~(C;-Cy alkyl), and -NO,.
30

In particular embodiments, the indole has the structure



O her exanpl es of acid-sensitive groups include, for

exanpl e, 25 2, 4-di nmet hoxybenzyl, 2-hydroxybenzyl,

5-di benzosuberyl, triphenylnethyl, and the Iike, each

optionally substituted with 1 to 3, preferably 1 to 2,

substituents sel ected i ndependently from H, hal ogen,

-CN, -CHO, -CF3, -OCF37 -OH, -C.-C6 alkyl, C-06

al koxy, -NHZ , -N(Cl1-C6 al kyl)2, -NH(Cl-Ce al kyl),

-NHC(O-(C1-C6 alkyl), and -NO2. In particul ar

enbodi nents, the indole has the structure 6 X6 Cl XS

%X OS OXe X3 XS wherein X and X4

i ndependently are selected fromthe group consisting

of H, halogen, -CN, -CHO, -CF3, -OCF3, -OH, Cl1-C6

al kyl, Cl1-C6 al koxy, -NH2, 5 -N(Cl-C6 qfkyI)Z,

-NH(C1- C6 al kyl), - N Cl- Cs alyﬂw\gxénd - NO2;

and X5, X5, X, and Xgii%?épeﬂﬁgﬁ%+¥Lgﬂ, sel ect ed
ogen

fromthe group consist af H, oh -CN, -CHO,

-CF3, -OCF2,-OH, Cl- 06 akk) Cl@ cs éFky|) R7, Cl1-C6
al koxy, -(Cl-Cs6 alkowﬁr— «« (Cl1-C6 aIkyI)
-NH2, 10 -N(C1- 06 al ky Cl-C6 al kyl), -(C1-C6

al kyl ) - NH2, "O9®1- G5 al kyI) N(CL- G5 al kyl)2, - (Cl- 06
al ky! ) - NH( Cx% 488 XA Inkispkaenty ahHuictQ) frénqhe e e ﬁO&%} yor iNC2,

i erldgy L
SQ2( Clirafeeraldsy LaHo o%fﬁglg% @'}l}ggl HEs ésarlggrsk Hp,

- SN AR A e -
-(C1- Ce al'kyf G} i >rtét WIWIpavaa andC1- C6
thioal kyl, ~15 (Cl-C6 al kyl)C(O) CH3, (Cl o5
al kyl )CI:H3 XWO)(N%Xsmia@d@y&entl}bgggé@cted fr &egrlﬂ?xy
nmor pho'c'o&%tmgﬁé(‘rl-lrﬁ) Iogen q’ﬁ\gz(‘g-l ?rr! dine, H he,
furan m toe ézﬁHeC(bykﬂZIne
pyr azol” né?e >r"az%rCe alkpgii-Gabo lboxyPRAZI0IAC -CoaRAARY) €.
t hi &% 0l-B(Cr-2a mmyﬂmwmeaaz@i &C:-86 AlcyiN,,
-(C+-Csg alkyl) N(C1 -Ce a'kyl)z ~(C4-Cs alkyl) NH(C1-C5 alkyl)
-NH- C(O) (C1'CG alkyl) N02 -SOz(CrCe a'kyl) SOzNHg
* -S02NH(C4-Cs alkyl), -SO,N(C-Cs alkyl),, -COOH, -C(0)0-(C. -Cg alkyl),
~(C1-Ce alkyl)-COOH, 1-chloro-2- -methyi-propyl, -C.-C, thioalkyl, -

15 (Cy-Ce alky)C(O)CHs, -(C-Cg alky)OCHg, C(O)NH,, phenyl, benzy|,
benzyloxy, morphoiino, pyrrolidino, piperidine, piperizine, furan, thiophene,
imidazole, tetrazole, pyrazine, pyrazolone, pyrazole, imidazole, oxazoie,
isoxazole, thiazole, 2- methyl-thxazole

o — O
It 1
—$-N_ 0 —§-N é -N 5-—N o~ M
6 — & S — _J NL_/—O

S
/N
— ‘N_EJ \NJLN N
20 L/ X 1 \__// s d \o : = .

the rings of each of these X5, X8, X7, and X® groups each being optionally substituted
by from 1 to 3 substituents seiected from the group consisting of halogen, -CN,
<CHO, -CF3, -OH, -C,- Ce alkyl, C1-Cq alkoxy, -C(0}-(C+-Cq alkyl), -NH, ,
-N(C+-Cp alkyl),, -NH(C,-Cq alkyl), -NH-C(0)~(C,-Cs alkyl), -NO,, -SC,(C-

Cs alkyl),
-SO,NH(C,-C; alkyl}, -SO,N(C.-Cq alkyl),, and OCF,.

to
_n



-SN~0-SN-SNSN~ O0OJ-NO S/-~IN1N
-NN -NN20 and Othe rings of each of these X5,

X6, X7, and X6 groups each being optionally.
substituted by from1l to 3 substituents selected from
t he group consisting of halogen, -CN, -CHO -CF3,

-OH, -Cl-C6 al kyl, Ci1-C6 al koxy, -C(O-(C1-C6 al kyl),
-NH2, -N(C1-C6 al kyl)2, -NH(C1-C6 al kyl),
-NHC(O-(C1l-C6 al kyl), -NO2, -S02(C1-C6 alkyl), 25

- SO2NH( C1- C6 al kyl), -SO2N(C, -C6 al kyl)2, and OCF3. 7
Exanpl es of these errbodi ment s i nclude conpounds

wherein X X5 is -CF3, X6|sH X7 is
H, and X8 Elgsr%ﬂéﬁ(ﬁse embOdé 12 BCIHge cpRRpENds pErEIn s He K His H,

X3 is X 8CheaCiisH i is Kpandx® zs@-mthe(@xanmlek—hncmﬁz thoSe {mlheranﬁw!3 is
X8 i sth @-BH A°ms -shi, kKt is apbtigyn, %X@HQL &, I?@tlll'oﬁlell_émegies

H, 5X5 x# & HHe 168 koS Hy and X8 is
enbodi ment s, the a deﬁ;/%g ?ix *Fhe formila 0

H k(CH2) n5- X2- R22  wherein 10 X2 is sel ected fromthe
group condf strierpbodimer® the al@yde has$re,formB, - SO2-,

-NH, -C(O-, -NHSO -, H()ClCBaIkyI) ( CBaIkyI) ~ N
HOO(ClOGaIkyI) (CLl-C6 alkyl) (C-C6 alkyl)
(Cl-06 al kyl)-, and O OF% 16H&e—5" ring noiety

sel ect ed fwhermm he group consisting of phenyl,

pywi di nyl ,x2 r;meatéaf@me(é i enyl and pyrrolyl,
the rigg r}%fétq g%g%g su E#?%ﬁ"égap%@'é grSu pgj t he
formul a ') or a pharmaceutically
acceptabl e bi oi sostere, (%ﬂrﬁd alkyl)
(c -Ce alkyl) -
6 alkyl) Y - Y /H\
/ ~ ' o . (C1-Cs alkyl)—'

(C+-Cy alkyl) (G+-Ce alkyl)
! o
7 N(CyCealkyh— and  J O

R is a ring moiety selected from the group consisting of phenyl, pyridinyl,
pyrimidinyl, furyl, thieny! and pyrrolyl, the ring moiety being substituted by a group of
the formula —(CH,),s-CO,R® or a pharmaceutically acceptable bioisostere, and

- optionally further substituted by 1 or 2 substituents independentiy selected from the
group consisting of halogen, -CN, -CHO, -CF,, -OCFs3, -OH, C;~Cq alkyl, C4-Cq alkoxy,

20 C4-Cq thioalkyl, -NH, , -N(C.-Cq alkyl),, -NH(C4-Cy alkyl), -NH-C(O)-(C+-Cs alkyl), and
-NO,: .

R® is selected from the group consisting of H and C+-Cs alkyl;

18]
w

ns is an integer selected from Q, 1, 2, or 3; and

Ne is an integer selected from 0, 1, or 2.



optionally further substituted by 1 or 2 substituents
i ndependently selected fromthe group consisting of
hal ogen, -CN, -CHO -CF3, -OCF3, -OH, C, -C6 al kyl,

Cl- C6 al koxy, 20 C,-C6 thioal kyl, -NH2,-N(Cl-C6

al kyl)2, -NH(C1-C6 al kyl), -NHC(O-(C1-C6 al kyl), and
-NQ2: R8 is selected fromthe group consisting of H
and Cl-C6 alkyl; 25 n5 is an integer selected fromO,
1, 2, or 3; and n6 is an integer selected fromO, 1,
or 2. s Pharmaceutically acceptable carboxylic acid

bi oi sosteres useful in the conpounds of this

i nvention include, but are not limted to, the

fol | ow ng, ich are bonded to R: N=Il 0~0 O- Ra 0 Rz
G S~ OH HN-NFRACP/IRpHSEFREPRINATORylingeid bioi@streSisefuln ihe N
N-0 - NP GERiSNIMentOn jncl@Hel, Bt Sl n&thked o, @felfont,w@_?lw%cnﬁg
N=N HO-bohdieMltd¥R?0 N N HNFN N HN // ON AN1-/ N /OH I
HO /\ HO~ 0* O H\M OHORS | OHORc 01 O NH2 oNH ONH

- _ ~ o] a Re
O NH O\ R rteOQ_Nr\:S% HN- ~O O£\§,R oY
HN._ HN. N Ox__NH Q
oY soa, Y e
o
HN N-Q O-NH HN-Q HN-NH

o
o '$-Q 0=\ i
OH N A" I b
. . | . N

' ’ O
' oor !
b

phenyl, or benzyl, with the phenyl or benzyl

groups being optionally substituted by from 1 to 3 groups selected from C.-Cq alkyl,

o Ce alkoxy C1-Cs thioalkyl, ~CFs;. halogen,
Fs. —CHa,

wherein R? is selecied from ~CF3, ~CH;,
10

-OH, or -COOH: R® is selected from
-NHa, phenyl, or benzyl, with the phenyl or benzyl groups being
optionally substituted by from 1 to 3 groups selected from C,-C, alkyl, C+-Cs alkoxy,

C:-Ce thioalkyl, ~CF;, halogen, -OH, or -COOH; and R°

is selected from -CF; or
15 C;-Ce alkyl.

in particular embodiments of the invention, the aldehyde has the formula



O/ OHHNiIiNOHIti or ONwerein Rais selected from
-CF3, -CH3, phenyl, or benzyl, with the phenyl or
benzyl 10 groups being optionally substituted by from
1 to 3 groups selected fromGC-C6 alkyl, C -C6

"al koxy, C1-C6 thioal kyl, -CF3. hal ogen, -OH, or

-COOH, Ro is selected from -CF3, -CH3, -NH2, phenyl,
or benzyl, with the phenyl or benzyl groups being
optionally substituted by from1l to 3 groups sel ected
fromCl-C6 al kyl. C, -C6 al koxy, C1-C6 thioalkyl,

-CF3, halogen, -OH, or -Q00H, and R is selected from
-CF3 or 15 C -C6 al kyl. Jn par |cuI ar enbodi nents of
‘the invention, the alde*hy e hpsthe formula 9 O H
OR 0 wherein RR conprises a PRAl kyl group. After
the reaction between the indole and the al dehyde has

taken pl agg optionally be renpved to
form a erekﬁfgﬁgpélﬂ%%ﬂ C”QMW Parmg e aRe s e he

of theGicg ?/’cgﬁ?‘%/% frhveeras 't%“a‘ageei‘f@ﬁ B'\?EP rgamgmnb!tmeladwovmc
t he Nom ﬁparwglsramdorrprl ses benzhydryl, the Lews acid
consprises BF3, and the silicon hydride reduci ng agent

conprises ,triet The reaction may take pl ace
at appr oxi trcré)tmg hX ﬁbt&g'mf'ﬁ%?ﬁ"ﬁ"tm the RGi¢ fepdive areert hopded

acid Rdif Wyé n%raszf@aora@fmsdaenmwpe LeW® aB810-cGhbrisasIBEL, @ the
af t er siichehydgdecredaing b@t dtb&lpnséﬂtnlathilléyilgrter &Bé Pé@ctn@r{m%qéﬁ%ﬁke
of thg asﬁrgﬁrﬁﬂgly —2@3@ ﬂ!& !atﬁmorl §|A§J?gé\é\n§tﬁ am&mgy % aéli:i?d aBHO)flrﬁately

ly ch
me firsc?ébtm'P‘ég %e'ﬁ ?P%‘ﬁ”?fﬁ'ﬁsl n a second reaction step

the ester group of the C3 substituent is cleaved to

p ro ? ﬁ ce aAh 5Iu§iﬁiﬁ\b@ﬁibbdiuﬁer@@f 'tl’qg préggﬁ "QQIL gn R gtﬂaﬁll nI S\éﬁenger 1|O P
in
J/vﬁchra%%otoleq)s alk Fatet% nPtPEf i 8 Ipi)%tgn fnsthet fﬁ% rqg@tww gte;aqﬁd GF and

this ex
is ad i'fé&f‘d‘ rﬁa%'?{kestﬁrpdvﬁrﬁsef group of At esebsiifuett isttieatadyd predubes
(il3e. cartiopyliomtie.i Triewoin sebsitidtigetub il thietebbAEBemBE 3 Mbehzhydry

and group. In this example, boron trifluoride is the Lewis acid and is added in the form of

a complex with diethyi ether (i.e., borontrifluoride diethyl etherate, BF;0EY,), and

triethylsilane (Et;SiH) is the sificon hydride reducing agent. Trifluoroacetic acid (TFA)

is added 30-60 minutes after the aldehyde, indole, BF;0OEt, and Et,SiH are combined
20 and, therefore, after the reaction has begun.

10



[ Isilane (Et3SiH) is the silicon hydride
?ghﬁgrﬁg agent.(Triquoroacetic acid (TFA) is ?gdgﬁd
30-60 m nutes after the al dehyde, indole, BFSCE
Et 3Si H are conbi ned 20 and, therefore,\after gle o
reacti on has begun. 10 SCHEME 1 X6 X O C
/ \l S Y,8 + N NHCOEt 2 CD e v 8e0
1: X5=H, X5=Cl , X7Cl , XBH 2: X5=CH3, X6=Cl , x7=C. , CO_E

. Et3SiH BF3CEl, CH G2 -20 GC tl 2. TFA CO
CR2H X6 1 X, I Il X6 XS /ice., ~ X5 X7 Cl \ -(}i N
McOH, NaOH (aqg.), CI NM  NHS02- Y HOAc, toLuene
/ S02- Xs N NH 4'X5-H X6 = Cl, X7= CL,Xe—H_gI N
5: X6= Cl, X8=CH, 7:X5=H , Y6 t
Xe=H gﬂ%; X 5 CI X7 A, X =CH3 Attenpts to reac

i ndole 1 Mﬁth aldehydes such as 3 Xsing .
trifluoroacetic acid 5 and tri et \S|Iane in e

trifluoride, a
absence pf a Lewi s & uch beron
LanthanégéAgzzﬁlatq, E%ﬂorophenylboronlc acid

' | benzhydryl group at
result in e Sl € !. nzhyd
the N-1 posktion, whuJ;I B g o @x gxgdhplete

e
renoval of the group fromthe nolécul
rearrangement toj|other areas of the |ndole structure.

E")SIH BF3O 1)
The CHoCiy, -20 02
2. TFA
CO,E! COWH
“ , "XG /\L/ 2X6
S ) X )\/ x7
X~ XE\Z\\{
= MeOH, NaOH (aq.), , .
\G\/\\_\ SON—)\gs HOAc, toluene G | N SOQ—/\\/S
0 / " A X
~N PN NH
RS | N PN
= P P

4:X%=H X8=c X =Cl Xt = H 6: X
5: X5 =CHg XE=CL XT=Cl )8 = CHa X

Attempts to react indole 1 with aldehydes such as 3 using trifiuoroacstic acid
> and triethyisilane in the absence of a Lewis acid such as boron trifluoride, a
Lanthanide triflate, or pentafluorophenylboronic acid result in extensive loss of the
benzhydryl group at the N-1 position, which ieads to aimost complete removal of the
group froam the molecule or rearrangement to other areas of the indole structure. The
combined use of a Lewis acid such as boron trifluoride, a Lanthanide triflate, or
10 pentafluorophenylboronic acid and triethylsitane has not previously been reported as
a reagent combination to alkylate the C-3 position of indoles.

Lewis acids such as boron trifluoride, Lanthanide triftates, or
pentafluorophenylboronib acid are effective replacements for trifluoroacetic acid in
reductive alkylation at the C-3 position of indoles containing acid-sensitive functional
groups. For example, referring again to Scheme 1, treating indole 1 or 2 with
aldehyde 3 in the presence of boron trifluoride and triethylsilane resulis in greater

than 85% conversion with 80-85% selectivity to compounds 4 or 3, respectively,

Il



conbi ned use of a Lewis acid such as boron
trifluoride, a Lanthanide triflate, or 10

pent af | uor ophenyl boronic acid and triethylsilane has
not previously been reported as a reagent combi nation
to al kylate the CG3 position of indoles. Lewi s acids
such as boron trifluoride, Lanthanide triflates, or
pent af | uor ophenyl boronic acid are effective

repl acenents for trifluoroacetic acid in 15 reductive
al kylation at the C-3 position of indoles containing

aci d- Sﬁﬂb‘i'{éﬁ/brgtﬁe fe ns Mterne la o5 G
e réa %Grt éo%}f'&l g'FI'Qelép ﬁt m (3 t %Tnilggvefxe@lly b2

with ng ﬁ?@ g ingd 8”“3' FF@“B? @ggﬁrelézedipe Eﬁtﬁ*f nctions! toumioiaive
and t ri@eN <Y formide & @3 ukspsctivaly.gr eat er  t han 95%
conversion with 80- 85965e|ect|V|ty to conmpounds 4 or

5, 5 especth ¥y vor ab
conditions.  Thes éheljc%%ngﬁ%@ 05 sl ggd S”&EB ﬁ%@ﬁ?’b’ﬁ?@?ded’éth an

carri ¢ bP?)\%?’&h Frlorretiqasid qa@a’@ﬂlaéwew@tlhyféh“tdnymatehe
est er tfeupdyeive platlatigr cagiot. Refinirg to SABROLRASa@bn Eépfgméld% s

or 7, ab S as trieMﬂéllﬂne gﬁ\leL Ebnﬁ:,@é (It,o:pf)epmon 0P§ to%lsntﬂ(y §%d dlmer 10

a Lewi tr
or amvgheﬁﬁme %a%t%% rs pe?‘ro *"{AL?SFOB ggléqrp%argérle&wy(%weéyx@@qhola

syher ¢imeer Pic“@faF'é é'ﬁe @ﬂve{ sI‘P@ tq Ht ierapifl, follote by dovieersion of 10
al kyl &t thedesiraigedduani. Referring to Schene 2, a reaction
perforned in the absence of triethylsilane gives

conpl ﬁggversn on of 9 to bis-al kylated di ner 10.
When the redction is perfornmed with boron trifluoride
and triethyl silane but V\/lthout 10 trifl uori@cetic

acid, the cdn n to 18%is sapid, ﬁollowe a
sl ow conver sim Lo&ghﬁﬁe .

1
SCHEME 2 HO O R W, BF3 F2 NHOR Nh%-sPh
BF3 / Ph ~Ph S RN\ 12 BFy #  ~pp.

8 ® PH

—
th

-Preferred reaction conditions are an initial addition of boron trifluoride to a mixture of
indole 8, aldehyde, and triethylsilane in methyiene chloride as solvent, followed by
addition of trifluoroacetic acid after 30-60 minutes. Under these conditions the

alkylated dimer 10 is more rapidly converted to the desired product while minimizing



. ~ ' Cl ~ Ph Ph ~\
PhPh CI O R R TFA N PN C
Et%S;T ~ N 10 Ph/-Ph 15 Preferred ;egctlogn
conditions are an initial additi oln o8 g{deh de. and
trifluoride to a mxture of mdo_g Al vgnt’
triethylsilane in methyl ene chloride a: Tt o
foll owed by addition of trlfluprpacetlcr:] e
30-60 minutes. Under these conditions the da i )r/ed
dimer 10 is nore rapidly converted tott ﬁ o?s
product while mnimzing 12 the formra]\ | ?eacti on of the
rear ranged bypr oduct ﬁ dPr ff Er ab:on;acEe Zt a tenperature
i ndol e and the al dehyde takes
in the approximate range of form-30Cto +25C, m)_st_t
pr ef er alif {PraRicnpGeATan20 GrproBuci. trhieierbly, %e&‘éﬁoﬂ b € inkidid"h g
‘the pr etentieyiakds ip@fe 4 @ wARYraRA ] 1h?¥p|>ngrz<5rr£§eﬁ anloggr;lw AR°C o
thit_s gff%zd.'ﬁOSt%ﬁeger%%aagE%th%%;lrggny?/ functional group
activ o) :
towards al kyl ation of the C-3 position of Hﬁgn! 2d0| €
to férm di Mcﬁ;houﬂ_iﬁt,enc[nfg@cswm| Fyestentrirﬁlgrgﬁn gjsagg rtlcular mechanism,
i Nt er ek 8aviocal B]@lﬂéq:hérlis?{%éjgéxggﬁgi uyﬁpﬁeaotiwgm{qj@e@mehyde
;I' : : 1]: : ﬂgéa?bggﬁéi'lf‘&ig%ﬁ: PO P WREr's ptiyigtion POhelCSpostionbs BAinkdk 1o fform
imetd0, pohgh e e eatiahic inih ik 18 (AR b8 Ecn Of 1o
f or m 129M8%d0 srespmabhghmugh o 4 tiof Statk Slon 35 1
i ncr eastrifigrdahic aﬁﬁ)_@%Fbterﬁg&i\}eqrﬂan%foro%r%n'lfly(%ar‘igérj%ttacﬂlellsggr}gﬂio&| ar
of ubs &ﬁ%gﬁtﬁ@g;gg‘dg&%&t@}eﬁg%& ,Fﬁghmﬁée‘tieﬁ%@ﬂipwsing the
syn : S -
iy b OB gy yusipeiccsiregainoniné oscaupkyd N0
arachi donic acid substrate to cycl po_x%/iggpgsfhe
and 5-1i pOX%@@[]Ialsd%mpm&iscsbntrlné}izg&%p@oridig%tﬁ HiEVerioq inhibit cPLA2 -
pr od UCta!C‘R’W 8 iﬁ"f%?”?af%%?r'ﬁ%%?ﬁn? 2&%&%5}@9@ Gibsiatd to cpd@eykhaab-
;gf}?p?glarvu-gﬁ ' -l{pﬁyélge']ay%Ubifj"tﬂ)t}!pﬁdtia'tq:)ﬁhdprbelonios plokt8glandins and
precur deykotiepeAgpectivbiy Sin bdugise cgm&@m% eg@%albt%r producing the
lyso-phospholipid that is the precursor to PAF. Thus these compounds may be
usefut in the treatment and prevention of disease states in which leukotrienes,
prostagiandins or PAF are invoived. Moreover, in diseases where more than one of
these agents plays a role, a cPLA2 inhibitor would be expected 1o be more
efficacious than leukotriene, prostaglandin or PAF receptor antagonists and aiso

more effective than cyclooxygenase or 5-lipoxygenase inhibitors.

20

These compounds may be especially useful in the treatment of infia

mmatory
25  conditions, such as arthritic

and/or rhehmatic disorders, including but not limited to
rheumatoid arthritis, spondylo-arthropathies, gouty arthritis, osteoarthritis, systemic
lupus erythematosus and juvenile arthritis. The compounds of this invention may be
useful in the treatment of post-operative inflammation including that following
ophthaimic surgery such as cataract surgery or refractive surgery. in addition, the
30 compounds of the invention may be usefui in the treatment of asthma,

The following examples are presented to illustrate certain embodiments of the

present invention, but should not be construed as limiting the Scope of this invention.
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ful in the treatment and prevention of disease
gf:t es in which |eukotrienes, Prostaglandins OtthAF
are involved. Mreover, in diseases where nore an
one of 20 these agents plays a role, a cPLfA].CZ_ soi ous
i nhi bitor. would be expected to be nore effic
than |eukotriene, prostaglandin or PAF receptor
antagoni sts and also nore effective than These
cycl ooxygenase or 5-1ipoxygenase |nh|b|Lors. hese
conmpounds may be especially useful int ﬁ tgga ment ¢
inflammatory 25 conditi Ions., suck:)ht aﬁo?rlti :r: t |eg an
ic disorders, includin u _

:E:ﬂgt IoiCd Iaf?hri tis, spong%@-':':ﬁﬂhr opat hi es, gouty
arthri f_i(sé{j'Bﬁg%hé%ﬁﬁtcw?rp‘tzﬂ%@.4$§€$t081_‘¥i)lf.enyﬁnbltpaiﬁsulfonylaming)—etgy%l]-
eryt hemat osus and juwelﬂudt-s‘-y@-FFoBﬁj-Eén%oicJcrilue CO”POSP S
thiss invention nmay be wuseful In the t[ﬁg: n]?gl o g
opht hal ni ¢ U §EFP Bl Hragelr (HCg/@ A yictibropheny
r ef r adteingeesyiioneyeiie/(20.0- 0 3aekintrbiy m,-(stdie-pro%&})-&ﬂfﬁ%oéféﬂ%ﬁ\ypefster
L eers o, BaolgE e D98 il MRl 05

t hm J16hoX - a j )
1T usty e g&ﬁ"lae?]\#’fg%énd‘?%ﬁfgmwe% Fiérec spesasiss to -20 °C A
i nvent?'8R" Ofhgron Eipriperisint etirsate (et 9. 626 @Soh inRickibBgeth
scope (1@fml) asadder/te fik ir@btion mikird=a(RAl Eh‘IEF;'L Aﬁér‘z{ﬁzlﬁ.{, :trirfrl%%r%aacﬁ%cs
L OnyL A P gt i o ke et i Sisbtes i
ul f ony‘dlaa 91 ur e\Fvasyﬁh r%i;‘,l Ildtr%{]ughpaﬁlégg_ad into agueous sodium
acid N |2-(1- Benz Prl
H- i ndBFa"RG1eY9 &1 40yl - 10e prganic leves as capl@asl Jo60 g, then
raehamebaidl poant s ¢ Ongsaidn 4o BRLdvated o7 yefpano
20! 37 PR DRRBE o T S0 5 e i o e
ﬁggﬁz?,%g?n?’m AT (%.r@;ﬁ“fe W3S StiErp@lant wdmhest to e tChiaireen. (AHQP
ML) wetelademBdtieuniiet iomedemasdtuen etedladds 2 4010%s gt
sol ut vandoéd HatRRolbent (G 4k %O%C?twl}fﬁeew&gfﬁg%&’%{%{ 45
020 22nOheirlde b0 SEDL oRiNope, [I0 1) M HOdEl

e :

: ?i 1E | E’%t%régoc'élt)i en cgpsepiTatet 1008 o, The Boili Bodua siaaeltleskdlbp t he
r eact fiteaiomatiet staraling Afetright, b RerydtaNics afrcr‘hlh_g Farfs%itgﬁ;{en%{?% give
e e e D D) B
yor N EL BRI FEOEc o GO urfetn) 156 rethanosiid, 108
=) Fadhaddem SHhe77ged. t.ijens wassHegroeN, iAleg ol SR égg
Vet hatl 3.18((4CHR2:95 (Mang, B@UR0MS, §9thmgg)g,ggﬁt§wﬁé_§%
of a 50% sol ution, 102.5 nmol) were e o
m xture. The m xture was stirred and warned to
for 6 h. After EXAMPLE 2

4-(3-{1 -Benzhydryl-5-chloro-2-[2-(2,6-d imethyl-phenylmethanesulfonylamino)—ethyl]—
30 1H-indol-3-yl}-propyl)-benzoic acid

N-[2-(1-Benzhydryl-5-chioro-1 H—indol-2-yl)-ethyl]-C-(2,6-dimethyl—phenyl)-

methanesulfonamide (300 g, 552 mmoi), 4-{3-Oxo-propyl)-benzoic acid ethyl ester

14



cooling the reaction m xture to room tenperature,
acetic acid (6.2 g, 102.5 mol) was added and the
solvent (40 g) was renoved. Tol uene (200 ni) and water
(50 20 mM-) were added to the m xture. The organic

| ayer was separated and washed with water (10 nli),
then concentrated to 78 g. The solid product was
collected by filtration after standing overnight,
then recrystallized from 10 parts of toluene to give
13.2 g (52% of the title conmpound. 'H NVR ( DMSO- d6) :
512.80 (br.s, 1H), 7.89 (d, 2H, J=2Hz), 7.59 (d, 1H
J=1.5Hz), 753(d1H J6Hz) 748(d 1H, J=1.5Hz),

73825(2@‘%‘%}-%1] 6.77 (dd, 1 H J=6.9 &

1. 5Hy é (o} inef_llylsk?n%1§4_&)1 664ncg)6ar@§ilchlo@mthar@ (A.8L) were

(7T42|_|)MNcog1;Zggc;ﬁDWﬁeg|q)1d co@lezg’—@ﬁf'c AABolutibn S QoRh trifidride MRrate (65.0
g 1) in EixAdVEthdh e (10 mL) was add dt th

4 (3 UlnRonghual e lgr el 202, 6 LT ReR

et hapes ul fon am no mmol) was added to g\e reactlon
Hi ndol™ ét”rﬁ % Q)ﬁgﬂ the 'ﬁaﬁlglbmgtumqg; filtered cold through a celite pad into

N- [ 2- ( 129Bens hgpdjrryixcafﬁerl}#d (038ay/1L5 L). The orqamc iayer was concentrated to
H- i ndol 2L ¥ lthen @thlys! (]1 '5@7 e a@dgd L Q%(I tlonas %ngentrated to1.2 L.

th I
rre anegd (E&E@}Qdﬁeséggon 89%06@%113@?%% hggcixgia (221 8. A B3ephgere

4- (3- xo- grqg
1. 21 md¥yed {TPF BEHIT Spumges reg vaned o @Buxrim|3) mlnarfde mixture was
di cH OI‘CGﬂEI ANEC. (TRlubnel().5 Wewster ML Qﬁ@iaceﬁd dofd' (Bsb g §9éjmol)

cool ed vets add&y. G"-he &gacfﬁg éf% la&b@o&g php r Q/ﬁ'e se%arat?d?ae{lﬂ éhe(oigﬁmlc '

et her at
et i 5 O B Ty T O e
Af ter 38"99(tFRtecHS 1.2 L uthe ottt es @okd to(168n Bmp&BGre AL thred for

. Wwas addeéd The sbildevas eledidd®R filRatin Xiddh & wdﬁ‘fcglgp])luépn (@%3’39 mﬁ_p and

reapt | QRedth ¥hIEE MBSy f Jr Ik rou
. pad. |ntoe aqueou§w§§%|J#1§%E%?ﬁonate (138 g/1.5 L).

The organic | ayer was concentrated to 1.2 L g, then
et hanol (1. 'Véa“ﬁyaf\ﬂws afdepetese Tihrversio h mbtiilostrawa Serein will occurto

“concenttoat sidiet 0 tik.aR. The probbifE iy 4R0n lIerot lﬁﬂgd 1R Rk bdi QL0
re

aqueousmu&%@d Ve "
addgd. The f %Mﬁgﬁ%@"u% <lirsish Ul aee rowartope
f or =30 PR " ThEPPAIYRE ¢i#8%was 10 cooled to 50 C. Tol uene
(1.51), water (300 nL) and acetic acid (166 g, 2.76
nol) were added. The organi c and aqueous phases were
separated and the organic phase was concentrated to
1.2 L. Toluene (600 nL) was added and the m xture was
concentrated to 1.2 L. The m xture was cooled to room
tenperature and stirred for 16h. The solid was
collected by filtration, washed with cold tol uene
(3x300 nL), and 15 dried to give 317 g (81 % of the
title conpound.
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Many variations of the present invention not

illustrated herein will occur to those skilled in the
art. The present invention is not limted to the
enbodi nents illustrated and descri bed herein, but

enconpasses all the subject matter within the 20
scope of the appended clains. 15 What Is Cained Is:
1. A nethod for the reductive al kylation at the C 3
position of an indole, said nethod conprising
treating the indole with an al dehyde in the presence
of a whdtiscamedishydri de reduci ng agent selected from
the group consisting of tri(Cl-C4 al kyl)sil ane,

tri phenyl sil ane, diphenylsilane and :

pheny! met A §EEd farke regisive pllyisfipnsat te iCeP rreitierctedinddle, aan

t he gndhpd coomisingtdatvg tiof indad it @nfald@ﬂ)fd@mth@ﬂ)@%m silicon

ang i Wg@dﬁeQardu@]gra@érﬁsﬁéﬁerdrﬂ‘omh@érou Al s@ir{%?f trq s&%ne' n

”'fltﬁ‘tnen?l n laEenta hen
TR SRS e S S48 prshpneay ey aiot Lr?ﬂ’ﬁ)ﬁc'élse'%ﬁeci

r ar e f@gyth@r@mp@sustn@@;f salts Fheraveslimicbnofant@ical 67 dlrafelébiii@btal

COﬁprdnSbH@odeHSrtﬁfléQ%ﬂﬂH%ﬂéi qugqugrlo%nﬁrhetalﬁcnac% 91 c% th%CI d

to t xture after reacti on
V\Ig?er gﬁ%&tﬁ%% %Pm%Tcang%]?rH' T8 r%%f*@ﬁ’t"ee (%f romt he gr oup

sisting of trlfluoroacetlc acid, CCl XHs xCO2H
where X i& 0-3Bje m)eﬂ’(owomsllfhlﬂ@ﬂd:o&pfmﬂgdhe éllBQaquent addition of

benz %Qﬁg\éhlf: adM 16 th@?éag’uon lrﬁxtg’re aﬁ%ﬁx F&cn&\%aggegﬁﬁtv\éﬁeremélﬁ 60

Wher ec; amc |d 1 s'ge ed fr gf{ i of rlﬂu

F%er T e %%ﬁ”%@@%%‘f%g Afluorpacetipeacq
accor*&Pd‘@W'Eetﬁe A P-3of-tolupreisuifonit aci@, and berReneatiienie beid. t he
i milol e 20 conprises an acid-sensitive substituent

bonded to the [ of claim4
wher ei n_th &2 T%Jkéﬁez’ﬁ%f?%g Véhﬁbe"itp?m 1 Cﬁc'g 's 2d8¢%ct ed
from Efpﬁré’x"a? BUP CORLY S RGN o Feapien Q‘H%Vm yl,

2, 4-di net hoxybenzyl , 2- hydroxybenzyl

5- di benzosubemnd metr&ﬂdtc&ofdlr@heﬁw Jf@l&hﬁé' 4, 23R8 ilrein the indole

opg | s LAk, et Bdhads & ubstituents
sg(? egc?@g Slgnglt%gn r]eﬁhegjbgtﬁ t?ch gés g g‘ﬁ% 13'355"@?%“ ng of H,

hal ogen, -CN, -CHO CF3 - OCF3, -()—L -Cl-C6 al kyl,
Cl- C6 al kbxy, TheNm2hod of NEIGH-v@Eret theydc)RsensitMels (B tittént is

al kyl QelecteNranﬁQroio%n@ng’ibflﬁéhﬁhyd N, a.NQ%oxyB'JF\Q et hod

aC c oréjhgﬂlgxytbgnzﬂrydl& zo%Ll?ererBan:cll tnphenylmegxyl andrllseop%grygllys su%sctlltu(tjed

25 with 1 to 3 substituents selected independently from the group consisting of H,
halogen, -CN, -CHO, -CF3, -OCF;, -OH, -C1-Ce alkyl, C;-C¢ alkoxy, -NH,,
-N(C+-Ce alkyl)z, -NH(C4-Cs alkyl), -NH-C(0)-(C4-Cq alkyl), and -NO,.

6. The method according to any of claims 1-5 wherein the Lewis acid is
30  selected from the group consisting of a fluoride, chloride, or triflate salt of boron,

aluminum, antimony or a rare earth metal, and pentafluorophenylboronic acid.
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30 selected fromthe group consisting of a fluoride,
chloride, or triflate salt of boron, alum num
antinmony or a rare earth netal, and
pent af | uor ophenyl boronic acid. 16 7. The net hod of
claim6 wherein the Lews acid is selected fromthe
group consisting of BF3, boron
tris(trifluoromethanesul fonate), and
pent af | uor ophenyl boronic acid. 8. The nethod accordi ng
to any of clainms 1-7 wherein the silicon hydride 5
reduci ng agent conprises triethylsilane. 9. The nethod
according to any of clains 1-8 wherein the reaction
takes place at ture in the range of from
about -SOCCJt;o aggu {Tgcg‘&a]a'i‘(f §reinthe Ly drisids seisetert fctimmtge
to any 9P EPEISHRY of BS:. paven tes(infiuchvenetradedumona@DBfr | Ses a
c onpoumndntafuotohitent/BérBait &idR3 (CH2)n, R C SO

n2- R1 R.] I fromthe gr
(Cromo)nz- % RLyigee) Bl oS0l a0ied (1 gmine groue
-(Cl—€2 %Jj%?%agemg%f'%sﬁe?‘ﬁs"é@l ected fromthe group
consisting of: CHE and CH G wherein E is selected

]; Ir E?X;Pe group TROSkhdd a@&brcﬁﬁg t&"anyce} clgﬁ-Bql k\%\lefém the reactnon%es

i ndepenég%:%}e raéat%ré%%%%@eﬁquﬁ TRt -§4P°6ipaboBtGREE st i ng
of phenyl, pyridinyl, pyrimdinyl, furyl, thienyl and
pyriblyl, each Twétmd:oyd"fgu@%y'df%uﬁg 1?%%&38%«3%&)9 3,

pr ef er gk nts selecte
|ndepende%ff%syg%;’gwm%%bﬁgrqu, -CN, -CHO, -CF3, -0OCF3,

-OH, C1-C6 al kyl C6 al koxy, -NH2,-N(C1l-C6
al kyl)2, -NH(C1- @m-NH-C(O) (C1-C6 al kyl),
NO2, and a 5- or 6- r eddagt.empcyclic or

het eroaromatic ring cont®ining 1 /QL(&Qs,b@t £er0af;ons

selected fromO, Nor S; 17

wherein

R is selected from the grofxp consisting of ~(CH,)us-A, ~(CH2)n3-S-A,
15 and -(CH3)n3-0-A, wherein A is selected from the group consisting of:

D;’J\E D/)\G,

wherein

E is selected from the group consisting of H, C-C; alky!,
20 C4-Ce alkoxy, -CF; and ~(CHy)ne-CF5; and

D and G independently are selected from the group
consisting of phenyl, pyridinyl, pyrimidinyl, furyl, thienyl and pyrrolyl, each
optionally substituted by from 1 to 3, preferably 1 to 2. substituents selected
independently from H, halogen, -CN, -CHO, -CF3, -OCF3, -OH, C4-C, alkyl,
C+-Cs alkoxy, -NH,, -N(C+-Cy alkyl),, -NH(C+-C; alkyl),
~NH-C(O)-(C:-Ce alkyl), NO,, and a 5- or 6-membered heterocyciic or

(S04
w

heteroaromatic ring containing 1 or 2 heteroatoms selected from O, N or S:

17



X is selected fromthe group consisting of a chem ca

bond, -S-, -0-, -S(0)-, -S(O2-, -NH, -NHC(O -,

-C=C-, H(C1-CE alkyl) (C, Co6 alkyl) ¥ ~N O, and O

5 R is selected fromthe group consisting of Cl-C6

al kyl, C1-C6 fluorinated al kyl, C3-C6 cycl oal kyl,

tetrahydr opyranyl, canphoryl, adamantyl, CN, -N(Cl-C6

al kyl )2, phenyl, pyridinyl, pyrimdinyl, fury[,

thienyl, napthyl, norpholinyl, triazolyl, pyrazolyl,

pi peridinyl, pyrrolidinyl, imdazolyl, 10 piperi zinyl,

t hi azol i dinyl, thionorpholinyl, tetrazole, indole,

benzoxazolxeSsl g ffuran i m dazol i di ne- 2- thlone

7,7, di net by SBIESTTST 4 %mm?@ﬁff@ﬁ oba ggwical bond, -S-,

benzo[S{O)2- ‘Pbxdﬂﬁa?ﬁlc@)

2- oxa- 5- aza- bi cycl o[, 2. 2. 1]h®p@@m@; pi per azi n- 2- one

and pyrrol y-c, &#agh- i onal ik ubstituted with 1 to 3

substltuenms\lndepen eng%y Eéggcted fromthe group

consi sting of H hal ogen, , 15 -CHO -CF3, -(OCF3,
C.-C6 al kyl, -(Cl-C6 al kyl)-R7, Cl1-C6 al koxy,

(I\I %106 alRtrEngmesa f;omﬁ@up(aaa:s@ﬁ @%dﬂ}d )3Iky| NH2,

al kyl Cfs 53, f@j’ Mgﬁ gﬁi(ée“%‘% fsﬁ’yrzi% menony. ¢ - G
al k |§ Nﬁl(% 187?'5‘ )2 P’rmqyk:wfm(lcwmm@nmw|tmenyLNoe
- soz( eEpthrigmepiiojv)., triaz@impNke2qiy - (G2 GlyrrdRinyR lirkiddzbiy1

- SCEN @108 skl ik SO ON QL G120 ky1),

TR e ey
o O) NEP=! [shidepe 'aZ‘B% ﬁz“fﬂ’ -5-a55eRiNploR)ey Inepteren hipdrazineg-one

pyrr ORIl rRY, eprih patibrehlyre@pstitufEdnethi b Beubstueh@n,

t hi opihespendentlfisslazod fom t‘@&rglﬁ;égn?xstmg)g ﬁzharég% By razol one,

IOMS aZQZIH% CIFmg&ZOBQI % op )( ("i %adj(yl) R001 Cs_agpw ZOO| g_ N

é{ 'scstﬁhl&xm S (Op(CrRsAIND . INH3, -NICBCs Beyl)a,
-NH(C1 Cs alkyl), -(C1-Cs alkyl)-NH;, ~(C4-Cs alkyl)-N(C;-Ce alkyl),,
-(C1-Ce alkyl)-NH(C +-C; alkyl), -NH-C(O)-(C+-Cs alkyl), -NO,,
-80,(C+-Cy alkyl), -SO,NH,, -SO:NH(C:-Cy alkyl), -SO,N(C;-Cs alkyl),,
20 -COOH, -C(0)0-(C+-Cs alkyl), ~(C;-C¢ alkyl)-COOH, 1-chioro-2-methyl-
propyl, -C-Cs thioalkyl, -(C4-Cs alky)C(O)CHa, ~(C4-Cs alkyl)OCH,,
C(O)NHz, phenyl, benzyl, benzyloxy, morpholino, pyrrolidino, piperidine,

piperizine. furan, thiophene, imidazole, tetrazole, pyrazine, pyrazolone,
pyrazole, imidazole, oxazole, isoxazole, thiazole, 2-methyl-thiazole

_éOI—N e} (IS? N 9
25 6 — ¢ \: '—N s ND\ C>=°
N 5]
/ I : N 2
-~ w21 =N 0
X \/, and o) =

18



INN -NN ~N N --~and 0 18 R3 is selected from
the group consisting of H, halogen, -CN, -CHO -CF3,
-OCF3, -OH, -C,-C6 al kyl, Cl-C6 al koxy, Cl-C6

t hi oal kyl, -NH2, -N(C<-C6 al kyl)2, -NH(Cl-C6 al kyl),
-NH-C(O-(C1-C6 alkyl), and -NO2; 5 R4 is selected
fromthe group consisting of H hal ogen, -CN, -CHGQ
-CF3i -0OCF3, -OH, -C. -C6 alkyl, C, -C6 al koxy, Cl-C6
‘thioal kyl, -NH2, -N(Cl-C6 al kyl)2, NH(CLl-C6 al kyl),
-NHC(O - (C1-C6 al kyl), -N®2, -NHC(O-NH (C, -C6
alkyl)2 , -NHC(O-NHC -C6 alkyl), -NHC(O-0(C1-C6
al kyl), -S@2-(C -C6 alkyl), -S-(C3-C6 cycloal kyl),
-S-CH2- (C3- 6. cycl oal kyl ), -S02-(C3-C6 cycl oal kyl), 10
- S02- CH2- ( cgé 6&?!'8%}%‘1%6’51 R§79uP censistivp & yichatrabrk yEN, -CHO,

- CH2- ( CEF e8P RpeiObaiCkeiph kvl C+-Os 4IGRy, C6-cp kiR l-kiy). ) |

- O OH2- (NG3-caikan.cNa@. ky biky), MREEH-«c BENGY! 400802y | OXY,
mor phol i no, pyrrolidino, piperidine, piperizifte furan,
t hi osohene, iRm' dazol e, tetrazole, pyrazine,

pyr azol one, “p§rEFEIEOMth BeupEPRsistinga i dlag@m eEN, -CHO, -CF,
| soxazol€fs thre -C+higyiot -@akbxy, OfCtth&sg), R, 9GeY BSagRch
bei ng. ORQTALy), NHoRbIELEAPINST ANl B ¢
subst i t-Nﬂ-rﬂ(é)-%ﬁic%E' qc})e_ﬂ f%g)[%t e’ group C o1 sty of
H, hal og gﬁz CTEERY) NMEEAO0-65Ce 2ty SEs (CGatQepky), C; - O6
al koxy, KAz YREYL B CH Oy Y 2/cloalibi(-S0-C5 Cabyeishity).
N?(E(N(F)I)(;g%ﬂgiim ngb%ézﬁsm pydﬁ@ﬂ.(-@ﬂli(@rﬁszggéy&){é@ b, 2

- “CAELD; gyl ,~O-CHR1e%! T a . and - :
20 R5 apd RA cigngrgiéendent‘, _ “Eg_rgéc,l?gg’(”e%'}eﬁ}& PEP Y hPIRERYr oup
consi sting ot HanGe RPEIGEE. BiPRizne fugant thipanaes, instiazole, RSrazole,
and R6 GEEY ReP2oline. nyrekpte, tidraie, oxabie bt isdxa@xbicathe rRRARd:,
form  EBHER Ripelupedaty beingBidRAlyistostGlo8 6] Ak 1 LOTLLNE, e
gr o8p GeBSESkdMEe ?r&g?é%ﬁ!?é{akg ofRf aéé’gleh -Qe[‘z% oXy,

nor pho'-t,r-k%auﬁb/&[é’ A di N pépcerl I'N€, Tﬂ% Pi-GFan@H.
furan, fhfop ene; I mdaz el 8 Cetldz oWEC-Cafvtazi ne,

pyr azol'THECHGreeAYl NOnis@aLotesikvoxaaniHes -d,sa¥azol e,

t hi azol-€Q:NZritaltyl).-ant KocFz0l €, each being optionally
substituted by from1 to 3 substituents selected from

20 R® and R® independently are selected from the

group consisting of H and
C:-Cs alkyt;

alternatively, R® and R® together with the atom to which they are bonded form

Cs-Ce cycioalkyl;

R” is selected from the group consisting of phenyl, benzyl, benzyloxy,
morpholino, pyrrolidino, piperidine, piperizine, furan, thiophene, imidazole, tetrazole,
pyrazine, pyrazolone, pyrazole, imidazole, oxazole, isoxazole, thiazole, 2-methyl-
thiazole, each being optionally substituted by from 1 to 3 substituents selected from

30 thegroup consisting of H, halogen, -CN, -CHO, -CF;, -OH, -C4-Cs alkyl, C4-Cs alkoxy

-C(0)-(C+-Cq alkyl), -C(0)0~(C+-Cs alkyl), -NH,, -N(C--Cs alkyl),, -NH(C,-C; alkyi)
“NH-C(O)-(C+-Cs alkyl), -NOz, -805(C+-Cq alkyl), ~-SO,NH(C1-Cs alkyl),
-SOQN(CVCG a[kyl)g, and -OCF;;
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30 the group consisting of H, halogen, -CN, -CHO
-CF3, -OH, -C -C6 al kyl, Ci1-C6 al koxy, -C(O-(C -C6
alkyl), -C(OO(C-C alkyl), -NH2, -N(C, -C6 al kyl)2,
-NH(C1-C6 alkyl), -NHC(O-(C -C6 alkyl), -N,
-S02(C1-C6 al kyl), -SO2NH(ClI-C6 al kyl), -SO2N(Cl-C6

al kyl )2, and -OCF3; 19 n, is an integer selected from
1, 2, or 3; n2is an integer selected fromoO, 1, 2, 3,
or 4;, n3is an integer selected fromO0, 1, 2, or 3;
and 5 nd4d is an integer selected from1, 2, or 3. 11.
The nmet hod of claim 10, wherein R has the fornmula X3
i I/ | /dx? whehgb Bn KBgandectds frfepepdent |y arﬁ | |
sel ected form consj st of H, 10 hal ogen,
-CN, -CHO, -wézﬁg?’%@%gg*'ﬁiﬁ?d o 0'dg g’l%f‘ﬁl, Cl- 06

al koxy, -NH2, DNgennegergpiRgiedfom o NH( €3 @8t al kyl ),

-NHE- C(O) - (C, - Cb. inbkileyer sabftled NP1, 2 k2. The met hod of
claim1l, wherein X3 is H and 15 Xa is H 13. The
met hod of gl ai ﬁ?élo, wherein the indole conprises a

conpound of "t h% TEPHLA’ g 0. whsreip R hastpe o N 0, S 1 0

X6 X3 1 X4 20 wherein X3 and|X4 independently are
sel ected fromthe group gonsksthriguof, H  hal ogen,
-CN, -CHO, -CF3i -OCF3, - c -lgrafkyl, C-CB
al koxy, - Nikrein *d(agaxcﬁd&g%h%y I8 s:e[\elg!%%:éléFm%egllob;}/cl;o}'\éisting of H,

- Ng C(n%gegwc%r\ld&k@ l-(é/és,)-OC% -OH, -C1-Cs alkyl, C4-Cy alkoxy, -NH,,

-N(C+-Cs alkyl),, -NH(C¢-C¢ alkyl), -NH-C(0)~(C,-Cs alkyl), and -NO,.

i2. The method of claim 11, wherein

X%is H; and
15 X*is H.
13. The method of claim 10, wherein the indole comprises a compound of
the formula
XG
X3 x7
Cla ~NH 7 |
| TN \ e
N 0=% 5
[ o) X8
AN
il T e
\/ : =
20 wherein

X® and X* independently are selected from the group consisting of H,
halogen, -CN, -CHO, -CF3, -OCF,, -OH, C.-Cq alkyt, C.-Cs alkoxy, -NH,,
-N(C+-Cs alkyl);, -NH(C1-Cs alkyl), -NH-C(O)~(C,-C, alkyl), and -NO; and

t9
h

X%, X8, X, and X® independently are selected from the group
consisting of H, halogen, -CN, -CHO, -CF, -OCF3 -OH, C;-Cs alkyl,
~(C+-Cs alkyl)-R’, C+-Cs alkoxy, -(C.-Ce alkoxy)-R’, -C(O)~(C4-Cs alkyl), -NH,,

20



25 X5, X6, X7, and X6 independently are selected from
the group consisting of H,£ halogen, -CN, -CHO -CF3,
-OCF3,-0H, Cl-C6 al kyl, -(C1-C6 al kyl)-R7, Cl-C6

al koxy, -(C. -C5 alkoxy)-R7. -C(O-(C1-C6 al kyl), -NH2,
20 -N(C1-C6 al kyl)2, -NH(C1-C6 al kyl), -(Cl-C6

al kyl )-NH2, -(Cl-C6 al kyl)-N(C1-C6 al kyl)2, -(C1-C6
al kyl )-NH(C1-C6 alkyl), -NHC(O-(C1-C(3 alkyl),
-NO2. -S02(Cl-C6 al kyl), -SO2NH2, -SO2NH(C1-C6

al kyl), -SO2N(C--C6 alkyl)2, -COON, -C(O O (C1-Co6

al kyl), 5 -(Cl-C6 al kyl)-000H,

1-chl or o- 2- net hyl - propyl, -C1-C6 thioal kyl, -(Cl-C6
al kyl )C( kyl ) OCH3, C(O NH2, phenyl,
benzyl , én%z\‘%i{%(ﬁo‘? Y 2(%006 Hpoti di no,

pi peri drﬁeoséﬁ Vﬁjéﬁ@z@sw&wl f(ﬂ@ﬂalkﬁl)hﬂl-qphemw i m dazol e,

t et ralzoLNﬁ Cp)j}r(a,zazsnﬂw PYE. agg% @n @da,% %5 fh i m Iolazoloe,0
gxaé? eiffoz(g:%xug %'Z?; Q@ng’w(éz%ﬁ%')q TCC\OtFL C7<O>P@rlcizoa\k3m -
=0 T COPH. 1-Rpigep-Rymethi-propgin@ B thiogikyt i Ngs  of
each of (€ HeskyIB(0)0K6, (KT, alamdCKB mmp%h&@[cgnggu ng
opt i onabdnyyieiyPmbrbiioi e Byrikind F ABidind substituents

81 ?I'IZH Hnophe
sg_lg ct eg; J&Q@&_{F%I%pyr C;gl@%)lggeg]yr@gleam@@g% oxazoi-ﬂeg\I

- O) - ('fﬂ"aﬁ%e Aliazgie)2-methypiazcls - N( C1- C6 al kyI)2

- NH( C1- C§ 8 arkyl), 9- C(Q)-(,e;-oe al kyl),

al kyl), W(Cﬁ‘ RN xl 2, and
éb 149 The rretﬂod_o/fé &a%ﬁ'{ls \wheme\fe X3 i |°> H

and 20 X4 is H 15. TheSrret hod according to any of

~clainms 4 N.l@wher\eN X5| /ij X6|sH

N/

the rings of each of these X5, Xs X7 and X*®
by from 1 to 3 substituents selected from the group consisting of halogen, -CN,
-CHO, -CF3, -OH, -C.-Cg alkyl, C.-Cq alkoxy, -C(0)-(C:-Cs alkyl), -NH, .

.13 -N(C1-Cs alkyl),, -NH(C,-C; alkyl), -NH- -C(O)-(C+-Cq alkyl), -NO;, -80,(C+-Cs alkyl),
-SOzNH(C,-Cs alkyl), -SO,N(C,- -Cs alkyl),, and OCF,.

14, The method of claim 13, wherein
X%is H: and
20 X*is H.

15. The method according to any of claims 13 or 14, wherein
X%is -CF;
X%is H;
X" is H; and
X%is H.

b
N

16. The method according to any of claims 13 or 14, wherein
X% is -CHy;
30 X8 is H;

groups each being optionally substituted



21 X7 is H and X6 is H 16. The method according to
any of clains 13 or 14, wherein X5 is -CH3; 30 X6 is
H 21 X is H and X8 is -CH. 17. The method _
according to any of clainms 13 or 14, wherein 5 X5 is
H X6 is Cl; X7 is Cl; and XBis H 10 18. The nethod
o% claim1-17 wherein the al dehyde is a conpound of

the formula 0 | H (CH2),5-X2-R2 wherein X2 is
selected fromthe group consisting of -0-, -CH2-, -S,
-SO, 15 -SO -, -NH, -C(O-, -NHSO2-, H (Cl-C6

alkyl) ( C- Cxiim/argN1 H10 0 (C -C6 alkyl)- (Cl-C6
al kzlg (1 alkyby; 1o N, (C1-C6 alkyl)-, and 0SO R2 is a
ring noiety selected fromt he group consisting of
phenyl, pyridinyl, 20 pyrimdinyl, furyl, thienyl and
pyrrolyl, the ThegetiBaiagdopinges G ossihss 114t Ld by, a group
of 5 the formul gz (CH2) "6- CO2R8 or a pharnmaceutically .
accept abl e bi Oi><§ig%1t~ ere, and

X" is Cl; and
X¥is H.
10 18. The method of claim 1-17 wherein the aldehyde is a compound of the
formuta
X
H™ ™ (CHy)ps—X2—R?
wherein

_ X% is selected from the group consisting of ~O-, -CH,-, -S-, -SO-,
15 -80;-, -NH-, ~C(O)-, -NHSO,-,

H (C1-Ce alkyl)

(C1-Cgalkyh) N~ _N H

|'1 [} y \[I/ Y /N\

AN , o, 0 . (C+-Cg alkyh)—
C-Cq al
(C1-Cq alkyl (C1-Cs alkyl)
[ Near
Py

N
7 (Cr-Csalkyh— and I O

R%is aring moiety selected from the group consisting of phenyl, pyridinyl,

20 pyrimidinyl, furyl, thienyl and pyrrolyl, the ring moiety being substituted by a group of
the formula —(CHz)as-CO,R® or a pharmaceutically acceptable bioisostere, and
optionally further substituted by 1 or 2 substituents independently selected from the
group consisting of halogen, -CN, -CHO, -CF,, -OCF3, -OH, C4-Cg alkyl, C4-Cs alkoxy,

C1-Cs thioalkyl, -NH, , -N(C;-Cs alkyl),, -NH(C+-Cs alkyl), -NH-C(O)~(C;-Cs alkyl), and
-NO;

t9
wn

R® is selected from the group consisting of H and C4-Cs alkyl;

2
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optionally further substituted by 1 or 2 substituents

i ndependently selected fromthe group consisting of
hal ogen, -CN, -CHO -CF3, -0OCF3, -OH, C1-C6 al kyl,

Cl- C6 al koxy, Cl1-C6 thioalkyl, -NH2, -N(Cl-C6

al kyl)2, -NH(C1-C6 al kyl), -NHC(O-(C1-C6 al kyl), and
25 -NO2; R8 is selected fromthe group consisting of H
and Cl-C6 alkyl; 22 n5 is an integer selected fromO,
1, 2, or 3; and nE is an integer selected fromO0. 1,
or 2. 19. The nethod of claim 18, wherein the al dehyde

.is a conpound of the 5 formula O HOR O wherein Re

conprises a Cl-CE al kyl group. 20. The net hod
according to any of clainms 18 or 19, further
conprising "B HESSt epcEe frerefrdvi.ngsieive R8 group to

~form a car boxyd anontapet sklecdfror i@, gret hod according to

any of clainms 18 - 20 wherein R is benzhydryl; and
the Lew s acjgd Cﬂrgprié:,es Bra. 15 22. The net hod
accordi ng to any Of "EI%B1°hEEM &8 whereipfhe plspiyde Ke canrobmanthe
hydrisdef‘i”@ﬂﬁlci ng agent conprises triethylsilane. 23.
The net hod according to any of clainmsl 8-22, further
conprising the 20 additiom o i fluoroacetic acid
approxi mately 30-60 m nut Bs aftler > heopreeacti on begins.
23 ¢

wherein R® comprises a C,-Cq alkyl group.

20. The method according 1o any of claims 18 or 19, further comprising

10 the step of removing the R® group to form a carboxylic acid.

21. The method according to any of claims 18 - 20 wherein
R is benzhydryl; and

the Lewis acid comprises BF,.

15
22, The method according to any of claims 18-21, wherein the silicon
hydride reducing agent comprises triethylsilane.
23. The method according to any of claims18-22, further comprising the
20

addition of trifluoroacetic acid approximately 30-60 minutes after the reaction begins

12
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