
A SYNTHETIC METHODOLOGY FOR THE REDUCTIVE ALKYLATION AT THE C-3 POSITION OF
INDOLES FIELD OF THE INVENTION        This invention relates to synthetic methodology for the
reductive alkylation at the C-3 positron of indoles, BACKGROUND C-3 alkytabon of indoles in general
is a facile process, as shown in 10Comprehensive Organic Chemistry, 1979, V. 4, Chapter 17, "indoles
and Related Systems'. This aikylation can occur under basic or acidic reaction conditions. The effect of
different metal cations, base concentration, and catalysts for the phase transfer alkylation of indoles
under basic conditions has been studied. Alkylation of incioles under acidic reaction conditions can
often proceed with catalytic amounts of 15acid catalysts. An examination of the literature reveais a
large number of acid catalysts that have been used for the C-3 alkyiation of indoles.        Its convenient
to achieve both alkylation and reduction transformations simultaneously when 'nobles with C-3
saiurated substituents are desired, 20Triethylsilane is a convenient reducing agent under acidic
reaction conditions, and trifluoroacetic acid and triethylsilane have been used as a reagent
combination tc accomplish simultaneous alkylation and reduction at the C-3 position of indoles; Steele,
et al. Tet Left 1993, p1529. Unfortunately, trifluoroacetic acid is incompatible with some acid sensitive
functional groups, and, in fact, trifiuoroacetic acid is well 115  known as a reagent for the cleavage of
benznydryl protecting groups: Greene and VVuts, "Protective Groups in Organic Synthesis' r ed., John
Wiley & Sons, 1999. SUMMARY The present invention comprises a process for the reductive
alkylafion at the 30C-3 poson 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
particulariy useful for alkylating the C-3 position of indoies that contain acid-sensitive substituents at
the N-1 position.  In particular embodiments, the indole has the formula 6k, \(OH12)22,666-NH 



0<l''    wherein the variables R, 51,R3, R, Rs, R6, XI, rk. and r12 are defined as described herein.
Acid-sensitive groups that may be present at the N-1 position of the indole 5include, for example,
those having the formula X3J-- wherein. X3 and X4 are defined as described herein. Particular
examples of acid-sensitive groups include, for example, benzhydryl, 2,4-dimethoxybenzyl, 2-
hydroxybenzyl, 5-dibenzosubery.1, triphenylmethyl, and the like. 10 DETAILED DESCRIPTION
Methods of the present invention for the reductive alkylation at the 0-3 position of an indoie compound
comprise treating the indoie with an aldehyde in the presence of a Lewis acid and a silicon hydride
reducing agent. The methods are 15particularly useful for alkylating the 0-3 position of indoles that
contain acid-sensitive substituents at the N-1 position.        Suitable silicon hydride reducing agents
include, for example, phenylmethyisilane, diphenyisiiane, triphenyisitane, and tri(I31-C alkybsitanes,
such 20as trimethylsilane and triethylsilane. Suitable Lewis acids include salts comprising a cation
selected from boron, aluminum, antimony and rare earth metals such as scandium or lanthanum,
particularly in combination with a halogen or triflate anion. Other suitable Lewis acids include
pentafluorophenylmetallic 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 pentafiuorophenylboronic acid, Examples of suitable
Lewis acids include, for example, boron trifluoride (BPI), boron  tris(trifluoromethanesulfonate),
aluminum trichloride (A1013), aluminum trifluoricie (AlF2), pentafluorophenylboronio acid, and
lanthanum trifluoromethanesulfonate. In some embodiments, after the reaction has begun (i.e. after
combination of 5the indole, aldehyde, silicon hydride reducing agent, and the Lewis acid) a suitable
organic acid, e.g.. trifluoroacetic acid, CO12:1-1340021-1 (where X is 0-3), or an aryl sulfonic acid
(e.g., p-toluenesulfonic acid or benzenesulfonic acid) may be added to the reaction mixture to increase
the rate of conversion of the reactants to the final product. The organic acid may be added some time
after the reaction has begun, for 10example, approximately 30-50 minutes after the reaction has
begun. The reaction is preferably conducted at a temperature in the range of approximately -WC; to
+26C. 



Embodiments of the invention include those where the indole has the fo 4 R "-ry"fiTh (OH2)nt-N\H 16:
0 b 15wherein R is selected from Inc group consisting of -(Ofti2)i3-A, and -(CH2)1-0-0-A, wherein A is
selected from the group consisting of: wherein 20E is selected from the group consisting of H.
arCe!alkyl, alkoxy, -CF2, and -(OH2)0443F3; and                D and G independently are selected from
the group consisting of phenyl, pyriciinyl, pyrimidinyl, fury[, thienyl and pyrrolyl, each optionally
substituted by from 1 to 3, preferably to 2, subsfituents selected 25independently fromhalogen, -ON,
-CHO, -OF3, -00F3, -OH, -0/-06 alkyl, OI-C6 alkoxy, -NH2 ,-N(C1-06 allfy1)2, -NH(C1-36 alkyl),
-Ni-0(0;i-(0,-C6 alkyl), -NO2, and a 5- or 6-membered heterocyclic or heteroaromatic ring containing 1
or 2 neteroatoms selected from 0, N or 3;  )(' is selected from the group consisting of a chemical bond,
-3-, -0-, -3(0)2-,-NHC(0)-, (P).-Oc alkyl) (gree alkyl 



N and0 R1 is selected from the group consisting of Cy-C6 alkyl, CI-Ce fluorinated alkyl, 033-C6
cycioalkyl, tetrahy.dropyranyl, camphoryl, aciamantyi, ON, -N(01-06 alky02, Phenyl, pyridinyi,
pyrimidinyl, furyl, thienyl, napthyl, morpholinyl, triazoiyl pyrazoly1, pipericiinyl, pyrrolidinyl, imidazolyi,
10piperizinyl, thiazoliciinyf thiomorpholinyl, te,trazole, indole, benzoxazole, benzofuran,
imidazolidine-2-thione, 7,7,dimethyl-bicyclo[2.2.1Jheptan-2-one, benzo[1,2,5]oxadtazole,
2-oxe-5-aza4picyclo[2.2.11heptane, piperazin-2-one and pyrrolyt, each optionally substituted with 1 to
3 substituents independently selected from the group consisting of H, halogen, -CN, 15-CHO, -CF3,
-0052 -OH, C1-C2 alkyl, -(C1-C6 alkyl)-R7, C1-06 alkoxy, -(C-T-Ce alkoxy)-1R7, -C(0)-(CNCe. alkyl),
-NH2, -N(C--C3 -NH(C)-C6 alkyl),alkyl)-NH2,-(CI-C8 alkyl)-N(C1-C6 alky1)2, alkyINNH(CN36 alkyl),
-NH-C(0)-(Ci-C6 alkyl), -NO2,       -302(C1-05 alkyl), -SO2NH2, -SO2NH(C1-C6 alkyl), -SO2N(CI-C.
alkyhz, 20-COON, -C(0)0-(Cr-Ce alkyl), -(C1-C6 alkyl)-000H, 1-chloro-2-methyl- propyl,thioalkyl,
-(Ct-Ce alkyl)C(0)(31-13, -(C-C3 alkyl)OCHa, D(0)NH2, phenyl, benzyl, benzyioxy, morpholino,
pyrroliciino, piperidine, piperizine, furan, thiophene, imidazole, tetrazole, pyrazine, pyrazolone,
pyrazole, imidazoie, oxazole, isoxazole, thiazoie, 2-methyl-thiazole, iiiiII0 -S-N, 10 -S-N,SX 1-1 -NC\
8r8r -N N-I \__/ and         R` is selected from the group consisting of H, halogen, -ON, -CHO, -CF2,
-00F3,-CI-O6 alkyl, Ci-C6 alkoxy, Ci-Oothioalkyl, -N1-12, -N(C1-C2 allty1)2, -NH(CI-C6 alkyl), -NH-C!
WC-C2 alkyl), and -NO2: 



Ft4 is selected from the group consisting of H, halogen, -ON, -OHO, -OH, -001=2, -OH, -C-C8
alkyl,alkoxy, O1-C.)/2thloalityl, -NH2, -N(Ci-Oe alky1/2, -NH(C1-O5 alkyl), -NH-C(0)-(01-C6 alkyl),
-NO2, -NH-O(0)-NH(CI-C.6 alkyl)2, -NH-C;(0)-NH(C1-02 alkyl), -NH-C(0)-0-(0,1-C6 alkyl),
-SO?-(C1-05 alkyl), -S-(0,3-C6cycloalkyl), -S-C1-12-(C2-06 cycloalkyl), -802-(0,-32 cycloalkyl),
10-302-Ohi2-(Ozree cycloalkyl), 02-Oe cycioalkyl, -0H2-(C8-36 CyCIOEilkyi), -0-(Ca-CB cycloalkyl),
-O-CH2-(0-2-Cie cycloalityl), phenyl, benzyl, benzyloxy, morpheiino, pyrroildinc, piperidine, piperizine
furan, thiophene, imidazole, tetrazole, pyrazine, pyrazolone, pyrazoie, imidazole, oxazole and
isoxazole, the rings of each of these R4 groups each being optionally substituted by from Ito 3
substituents 15selected from the group consisting of H, halogen, -ON, -OHO, -CF3, -OH, Ci-CE alkyl,
CI-C6 aikoxy, -NH2, -N(01-06 alkyl), -NH(CI-Oc. alkyl), -NH-C(0)-1,31-O,-NO2, -302(OHOE alkyl),
-302NH(C1-06 alkyl), -802N(C1-a2 alkyl), and -00R3;               R5 and P,` independently are selected
from the group consisting of H and . 20C1-06 alkyl;        alternatively, R5 and Ra together with the
atom to which they are bonded form O3-06 cycloalkyl; 25R7 is selected from the group consisting of
phenyl, benzyl, benzyloxy, morpholinc, pyrroliciinc, piperldine, piperizine, bran, thiophene, imidazole,
tetrazole, pyrazine, pyrazoione, pyrazole, imidazoie, oxazole, isoxazole, thiazole, 2-methyl-thiazole,
each being optionally substituted by from 1 to 3 substituents selected from the group consisting of H,
halogen, SC-ON, -OHO, -OF, -OH, -Ci-C6alKyt, 0i-O6 alkoxy, -0(0)-(Ol-C6 alkyl), -O(0)0-(Ci-C., alkyl).
-NH2, -N(C1-06 alky1)2, -NH! -O alkyl), -NH-C(0)-(01-06 alkyl), -NO2, -S02/C,'../-Ce alkyl),
-302NFil(ai-0.2 alkyl), -302N(01-L0.3 alky1)2, and OOF31  is an integer selected from 1, 2, or 3; n2 is
an integer selected from 0, I, 2. 3, or 4; n3 is an integer selected from 0, 1, 2, or 3; and n4 is an integer
selected from 1, 2, or 3.       It will be understood filet the 01-06 fluorinated alkyl groups in the definition
of P.' may be any alkyl group of tIfb 6 carbon atoms with any amount of fluorine substitution including,
but not limited to, -CF3, alkyl chains of Ito 6 carbon atoms 10terminated by a trifluoromethytgroup,
-OF2CF3, etc., 



In the definition of Y3:tne alkenyl bridging group -C=C- is understood to indicate either the cis or trans
orientation of the indicated compound(s). 15Acid-sensitive groups that may be present at the N-1
position of the indole include, for example, those haying the formula wherein X and X4 incependently
are selected form the group consisting of H. halogen, -ON, -CHO, -CF3, -00F3, -OH, -C-.-06 alkyl,
Gree alkoxy, -NH2 , 20-N(C1-C6 alky1)2, -NH(C1-C3 alkyl), -NH-C(0)-(Ci-C6 alkyl), and -NO2. A
particular example of an acid-sensitive group is benzhyciryl (i.e., wherein X" is H and X4 is H). Other
examples of acid-sensitive groups include, for example, 752,4-dimethoxybenzyl, 2-hydroxybenzyl,
5-dibenzosuberyl, triphenylmethyl, and the like, each optionally substituted with I to 3, preferably 1 to
2, substituents selected independently from H, halogen, -ON, -CHO, -CP3,  -CDCF3, -0H, -C-,-Ce
alkyl, C-C alkoxy,aky1)2, -NH(0I-05 alkyl), 41H-O(0)-(CI-C6 alkyl), and -NO2. 30 In particular
embodiments, the indole, has the structure   wherein X.3 and >01 independently are selected from the
group consisting of H,  halogen, -ON, -OHO, -CF, -001:3, -OH, C1-06 alkyl, 01-06 alkoxy, -NH2,
-N(C.1-06 alky1)2, -NH(C1-06 alkyl), -NH-C(0)-(01-06 alkyl), and -NO2; and        X, X, X7, and X8
independently are selected from the group consisting of H, halogen, -ON, -OHO, -CF-3, -00F3,C/-Ce.
alkyl, -(0,-C6 alkyl)-R7, C/-C6 alkoxy,alkoxy)-p7, -0(0)-(0/-06 alkyl), -NH2, 10-N(01-06 alky1)2,
-N1-1(C/-C6-(0,-Cs alkyl)-NH2, -(01-C6 alkyll-N(C/-06 alky1)2, -(0-C6 alkyl)-NFI(C/-06 alkyl),
-NH-0(0)-(0/-06 alkyl), -NO2, -S02(0p-C6 alkyl), -SO2NH2, -302NH(Ci-O6-302N( -C alky1)2, -000H,
-0(0)0-(C/-06 alkyl), 



-(C/-C6 alkyl)-000H, 1-chloro-2-methyl-propyl, -31-CE thioalkyl, - 15(C1-06. alky1)0(0)0H3, -(C1-36
alkyhOCHs, 0.(01NH2, phenyl, benzyl, benzyloxy, mordhofino, pyrrolidino, piperidlne, pipertine, furan,
thiophene, imidazole, tetrazole, pyrazine, pyrazolone, byrazole, imidazole, oxazole, isoxazole,
thiazole, 2-methyl-thiazole, 0 - 0 IIH -S-N C -S-NI-S-N-14 V A \/\\ \ , N--NAN the rings of each of these
X, X, Xtt and X8 groups each being optionally substitut by from 1 to 3 substituents selected from the
group consisting of halogen, -ON, -OHO, -CS3, -OH, -CI-C6 alkyl, Cr-C6 alkoxy, -O(0)-(0///-Cs alkyl),
-NH2, -N(C/-0.)2 alky1)2, -NH(01-02 alkyl), -NH-C(0)-(0,-C6 alkyl), -NO2, -002(C/-C6
25-SO2NH(C1-0,6-802N(0/-C6 alky1)2, and Ctrs,        Examples of these embodiments include
compounds wherein Xl' is H. X4 is H, X5 is -CF3, X6 is H. >-.7 is H, and X is H. Other examples
include those wherein X2 is H, X4 is H, X5 is -CH3, X5 is H. X7 is H, and >12 is-OH3.In still other
examples. X2 is H, X4 is H, X5 is H, Xl) is Ci, >17 is CI, and X2 is H. in some embodiments, the
aldehyde has the formula 0 (CH2),,6-X2-R2 wherein 10X2 is selected from the group consisting of-O-,
-CH2-, -S-, -SO-, SO2. -NH-, -C(0)-, -NHS02-, alkyt) alkyl; _Ali 



, --M7'001-06 alkyn- (.21-08 alkY1)(?_0c alkyl) 11 alkyl)-, andof/ No        P2 is a ring moiety selected
from the group consisting of phenyl, pyridinyi, pyrimidinyl, furyl, thienyl and pyrrolyi, the ring moiety
being substituted by a group of the formula -(CH2)66-0O21R2 or a pharmaceutically acceptable
bioisostere, and optionally further substituted by 1 or 2 subsfituents independently selected from the
group consisting of halogen, -ON, -CHO, -CF21 -00F3,alkyl, 01-06 alkoxy, 20thioalkyl, -NH2,
-N(C1-C6 alky1)2, -N H(01-C6 alkyl), -NH-C(0)-(C,-C6 alkyl), and -N 2t Sa is selected from the group
consisting of H and CI-C6 alkyl; 25n5 is an integer selected from 0, 1, 2, or 3; and n6 is an integer
selected from 0, 1, or 2.  Pharmaceutically acceptable carboxylic acid bioiscsteres useful in the
cOrnpainds of this invention include, but are not limbed to, the following, which bonded to P.7. 0,0,,
,Ra 0 -"r0 41.. / N41, .,',NC, NHII ,NH Li----q-- OH .1,,302Nrrs  1 --- 



, HN-4\N-00-NHHN-0,HN-NH /I 0'OH 1cyd JJ\IIJ N=NHO )--oH"N N  NN-NHNH 71, ,N,b 0 N0' N;  HN
IS a OH?RPROH 0NH20Ocrc."."..NH0, NH  Nr4V HN-C-OH41 7,.N,...,"d'OH  0;0- 'N 



wherein Fla is selected from -CF3, -CH3, phenyl, or benzyl, with the phenyl or benzyl 10groups being
optionally substituted by from 1 to 3 groups selected from 3./-36 alkyl, 3,-06 alkoxy, C,-C6 thicalkyl,
-CF3, halogen, -OH, or -COOK; Rb is selected from -0F3, -0H2, -NH2, phenyl, or benzyl, with the
phenyl or benzyl groups being optionally substituted by from 1; to 3 groups selected from Cl-C6 alkyl,
C1-C6 alkoxy, ai-0,6 thioalkyl, -CF3, halogen, -OH, Or -COOK; and Rf: is selected from -CF6 or 31-36
alkyl. in particular embodiments of the invention, the aldehyde has the formula  0 -         wherein R8
comprises a C/-02 alkyl group. After the reaction between the indoie and the aldehyde has taken
place, the R8 group may optionally be removed tc form a carboxylic acid,        According to an
embodiment of the invention, the acid sensitive group bonded to the N-1 nitrogen comprises
be.nzhydryl, the Lewis acid comprises BF, and the silicon hydride reducing agent comprises
triethylsilane. The reaction may take place at approximately -20C. In addition, trifluoroacetic acid may
be added approximately 1030-60 minutes after the reaction begins. An illustrative embodiment of the
present invention is shown in Scheme I, in which an indole is alkylated at the 0-3 position in the first
reaction step and in a second reaction step the ester group of the 0-3 substituent is cleaved to produce
a :5carboxylic acid. The acid sensitive group in this reaction scheme is an N-benzhydryi group. In this
example, boron trinuoride is the Lewis acid and is added in the form of a complex with diethyl ether
(i.e., borontrifluoride diethyl etherate, BF30Et2), and triethyisilane (Et3S1H) is the silicon hydride
reducing agent. Trifluoroacetio acid (TFA) is added 30-60 minutes after the aldehyde, inciole, 6F30E12
and Et3Siln are combined 90and, therefore, after the reaction has begun.  SCHEME 1               /32
55Ni-NH 



11: 2: X5 = C113.H CI, X.7= CI, Xa. CH?,      CH2C12, -20 55O. 2, TFA         ..,,,....----......,CD2E1 II
..---s-----xi:x7 , , XS-,47755' C.,.",....-cki,, SO255'75"1\9 ,--5. .1I"-Th/ sXS 5.6-555-55N' -NH , J., ,...-... :r
----ci ..".._.. Me0H, NOON (eq.), HOAG, toluene CO2H 



CF Nh Xe- ,X1    CI. X7 = CL,Xe = H c = = CI, X8        Attempts to react indole 1 with aldehydes such
as 3 using trifiuoroacetic acid and triethylsilane in the absence of a Lewis acid such as boron
trifiuoride, a Lanthanide trifiate, or pentafluorophenylboronic acid result in extensive loss of the
benzhydryl group at the N-1 position, which leads to almost complete removal of the group from the
molecule or rearrangement to other areas of the indole structure. The combined use of a Lewis acid
such as boron frifluoride, a Lanthanide trifiate, or I 0pentafluorophenyiboronic acid and triethylsilane
has not previously been reported as a reagent combination to alicylate the C-3 position of indoles.
Lewis acids such as boron trifluoride, Lanthanide trifiates, or  pentafluorophenylboronic add are
effective replacements for trifluoroacetic; acid in reductive alkyiation at the 0-3 position of indoles
containing acid-sensitive functional groups. For example. referring again to Scheme 1, treating indoie
1 or 2 with aldehyde 3 in the presence of boron trifluoride and triethylsitane results in greater than 95%
conversion with 80-85% selectivity to compounas 4 or 5, respectively,  under favorable reaction
conditions. These intermediates can conveniently be carried forward in a further reaction to hydrolyze
the ester functional group to give compounds of formula 6 or 7, respectively.         in addition, the
combination of a Lewis acid such as boron trifluoride with an organic,- acid such as trifiuorciaceto acid
can exert a synergistic effect on the rate of the reductive alkylation reaction. Referring to Scheme 2, a
reaction performed in the absence of triethylsilane gives complete conversion of 9 to bis-alkyiated
diner 10. When the reaction is performed with boron frifluoride and triethyisilane but without
trifluoroacetic acid, the conversion to 1 0 is rapid, followed by a slow conversion of 10 to the desired
product 11. SCHEME 2 Br3 



',_.. CI `-.,-c------N12 \ Et3SH z  Ph" PhCI, T\\F \geNe \, 10 Ph/ Preferred reaction conditions are an
initial addition of boron trifluoride to a mixture of indole 5, aldehyde, and triethylsitane in methylene
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 minimizina
the formation of rearranged byproducts. Preferably, the reaction of the indoie and the aldehyde takes
place at a temperature in the approximate range of form -30C to +25C, most preferably at about -20C.
Without intending to limit the present invention to any particular mechanism, this behavior can be
mechanistically explained by the activation of the aldehyde carbonyl functional group towards
alkylation of the 0-3 position of the inciole to form dime: 10, presumably through a cationic
intermediate or transition state such as 12. Trifluoroacetic acid is more effective than boron trifiuoride
at activating 10 to 10dissociation to form 12 and starting material, with the net effect of increasing the
concentration of 12, and thus the rate of its reduction, in the reaction mixture.         Particular
compounds synthesized according to the invention inhibit ciPLA2 activity that is required for supplying
arachiclonic acid substrate to cyclooxygenase- 15lor -2 and 5-lipoxygenase, which in turn initiate the
production of prostaglanciins and leukotrienes respectively. In addition, cPLA2 activity is essential for
producing the lyso-phospholipid that is the precursor to PAF. Thus these compounds may be useful in
the treatment and prevention of disease states in which leukotriene.s, prostaglandins or PAR are
involved. Moreover, in diseases where more than one or 70 these agents plays a role, a cPLA2
inhibitor would be expected to be more efficacious than reukotriene, prostaglandin or PAF receptor
antagonists and also more effective than cyclooxygenase or 5-tipoxygenase inhibitors. 



These compounds may be especially useful in the treatment of inflammatory conditions, such as
arthritic andlor rheumatic 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 ophthalmic surgery such as cataract surgery or refractive surgery,
in addition, the        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.
EXAMPLE 1 4-(Ll.-{1-Renzhydryl-5-chloro-2-[2-(3.4-dichloro-phenyimethanesultonylamino)-ethyl1-
1H-indo1-3--yft-propyl)-benzoic acid
N-f(12-(1-Benzhydryt-5-chioro-1H-indo1-27y1)-ethyli-C-(3,4-dichloropheny1)- methanesulfonamide
(20.0 g, 34.25 it-imp!), 4-(3-0xo-propyft-benzoic acid ethyl ester (10.5 g, 5e.97 mmol), triethylsilane
(12.091 103.5 mmoh, magnesium sulfate (0.30 9), and dichloromethane (100 mL) were combined,
stirred, and cooled to -20 'C. A 10solution of boron trifluoride diethyl etherate (325g, 22.96 mmol) in
dichloromethane (10 mL) was added to the reaction mixture over 2 min. After 40 min, trifluoroacetic
acid (1.95 g, 17.11) was added to the reaction mixture. After three hours, the reaction mixture was
filtered cold through a celite pad into aqueous sodium bicarbonate (99/100 mL). The organic layer was
concentrated to 609, then 15methanol (100 mL) was added. The solution was concentrated to 82 g.
Methanol (40 mL) and aqueous sodium nydroxide (8.2 g. of a 50% solution, 102.5 mmol) were added
to the mixture. The mixture was stirred and warmed to 65 C for 6 h. After cooling the reaction mixture
to room temperature, acetic acid (6.2 9, 102.5 mmol) was added and the solvent (40 g) was removed.
Toluene (200 mL) and water (50 20rnL) were added to the mixture. The organic layer was separated
and washed with water (10 mL), 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
compound. 'H NMR (DMSO_d6): 512.80 (br.s, 1H), 7.89 (d, 2H, J=2Hz), 7.59 (d, 1H, ,1=1.5Hz), 7.53
(d,1H, J=61-1z), 7.48 (d, 11-I, J=1.5Hz), 7.38 25(m, 9H), 7.20 (m, 5H), 8.77 (dd, 1H, J=6)9 & 1.5Hz),
6.46 (d, 1H, ..1=6.9Hz), 4.36 (s, 2H), 3.18 (rt,2H), 2.96 (m,2H), 2.76 (m, 4H), 1.90(m, 2H), MS: 744
MW, 99,8%.                                    EXAMPLE 2 4-(3-{1;-Benzhydry1-5-chloro-242-2,6-dimeth
yl-phenylmethanesulfonylamino)-ethy 301H-indo1-3-y1)--propyl)-benzoic acid        N-[2-( 1-B enzhyd
ry1-5-chloro-1H-indol-2 -y1)-ethyfi-C-(2,6-dimethyl-pheny1)- methaneculfonamicie (300 g, 552 mmol),
4-(3-0xo-propyl)-ben13ic acid ethyl ester  (250g, 1.21 moh, triethylsilane 192 g, 1.66 mol), and
dichloromethane (2.9 L) were combined, stirred, and cooled to -2 0 'C. A solution of boron trifiumide
etnerate. (55.0 g, 322 mmol) in dichlorometnane (1 0 mL) was added to the reaction mixture over 9
min. After 35 min, trifiuoroacetic acid (639, 553 mmol) was added to the reaction 5mixture. After 40
min, the reaction mixture-was filtered cold through a celite pad into aqueous sodium bicarbonate (138
9/1.5 L). The organic layer was concentrated to 1.2 L g, then ethanol (1.5 L) was added. The solution
was concentrated to 1.2 L. THE (450 mL) and a solution of aqueous sodium hydroxide (221 g, 2.76
mol) were added. The reaction mixture was then warmed to reflux for 30 mm, The mixture was
10cooled to 50c, Toluene (1.61), water (300 mL) and acetic acid (166 g, 2.76 mol) were added. The
organic and aqueous phases were separated and the organic phase was concentrated to 1.2 L.
Toluene (600 mL) was added and the mixture was concentrated to 1.2 L The mixture was copied to
room temperature and stirred for 16h. The solid was collected by filtration, washed with cold toluene
(3x300 mL), and 



15dried to give 317 g (81 A) of the title compound. Many variations of the present invention not
illustrated herein will occur to those skilled in the art. The present invention is not limited to the
embodiments illustrated and described herein, but encompasses all the subject matter within the
20scope of the appended claims.  Ll..P Claims 51.A method for the reductive alkylation at the C-3
position of an *Jolt said method comprising treating the indole with an aldehyde in the presence of a
silicon hydride reducing agent selected from the group consisting of tri(Ci-C, alkyl)silane,
triphenytsilane, diphenylsilane and phenylmethylsilane, and a Lewis acid selected from the group
consisting of salts of boron, aluminum, antimony or a rare earth metal and a halogen or Inflate anion,
10and pentafluorophenylmetellic acids in which the metal ic boron, aluminum, antimony or a rare earth
metal; the method further comprising the subsequent addition of an organic acid to the reaction
mixture after the reaction has begun, wherein the organic acid is selected from the group consisting of
trifluoroecetic acidc CCI"F134CO3H where X is 0-3, p-toluenesulfonic acid, and benzenesulfonic acid.
15        2. The method of claim 1 whetein the organic acid is added approximately 30-60 minutes after
the reaction begins.        3. The method amending to any one of claims 1 and 2, wherein the indole
20comprises an acid-sensitive substituent bonded to the N-1 nitrogen.       4. The method of claim 3
wherein the acid-sensitive substituent is selected from the group consisting of benzhydryl,
2,4-dimethoxybenzyl, 2-hydroxybenzyl, 5-dibenzosuberyl, and triphenylmethyl, and is optionally
substituted with 1 to 3 substituents selected 25independently from the group consisting of H, halogen,
-ON, -CFiO, -OF3, -0CF3, -OH, -CI-Ce alkyl, CrCe alkoxy, -NH2, -N(CI-C,, alky1)2, -NH(CI-O6 alkyl),
-NH-O(0)-(C1-C6 alkyl), and - NO2.        5. The method according to any one of claims 1-4 wherein the
Lewis acid is 



30selected from the group consisting of a fluoride, chloride, or Initiate salt of boron, aluminum.
antimony or a rare earth metal, and pentafluorophenylbOronic acid.       6. The method of claim 5
wherein the Lewis acid is selected from the group consisting of BF3, boron
tris(trifluorometharresulfonate), and pentafluorophenylboronic acid. 35       7. The method according to
any one of claims 1-6 wherein the silicon hydride reducing agent comprises triethylsilane.  8.The
method according to any one of claims 1-7 wherein the reaction takes place at a temperature in the
range of from about -30C to about +25C, 59.The method according to any one of clai compound of the
formula Ft3, R44Th rein the indole comprises a N /S-(CR4Rv),2-)C-R1 0 wherein            R is selected
from the group consisting of -(C1-12),3-A, -(CI-12)"3-S-A, and 10-(CH2)n3-0-A, wherein A is selected
from the group consisting of:    wherein 



E is selected from the group consisting of H, CI-C6 alkyl, 15C2-00 alkoxy, -CF3, and -(CH2).$-CF,;
and              D and G independently are selected from the group consisting of phenyl, pyridinyl,
pyrimidinyl, furyl, thienyl and pyn-olyl, each optionally substituted by from 110 3, preferably 1 to 2,
substituents selected independently fromhalogen,  20ON! -CHO, -CF3, -0CF3, -OH, 0,-C6 alkyl,
C1-C6 aikoxy, -NH2, -N(01-06 alkyl)2, - NH(CI-C6 alkyl), -NH-C(0)-(Ci-C6 alkyl), NO2, and a 5- or
6-membered heterocyclic or heteroarornatic ring containing 1 or 2 heteroatoms selected from 0, N or
S;             XI is selected from the group consisting of a chemical bond, -S-, -0-, -S(0)-,
25-S(0)2-,-NHC(0)-, (01-C6 alkyl) (91-06 alkyl) 0 , and0       R' is selected from the group consisting of
0,-C6 alkyl, C,-C6 fluorinated alkyl, C3-06 cycloalkyl, tetrahydropyranyl, camphoryl, adamantyl, CN,
41(C,-C6 alky1)2, 30phenyl, pyridinyl, pyrimidinyl, furyl, thienyl, napthyl, morpholinyl, triazolyl,
pyrazolyl,  piperidin.yi, pyrrolidinyl, imidazolyl, piperizinyl, thiazolidinyl, thiomorpholinyl, tetrazole,
indole, benzoxazole, benzofuran, imiclazolidine-2-thione, 7,7,dirnethylbicyclo(2.2.11heptan-2-One,
benzo(1,2,5Ioxadiazole, 2-oxa-5-aza- bicyclo(2.2.11heptase, piperazin-2-one arid pyrrolyl, each
optionally substituted with 51 to 3 substituents independently selected from the group consisting of
1-1, halogen, -CN, -CHO, -CF, -0CF3..-OH, C1-05 alkyl, -1C1-05 alkyl)-R7, 0,-Ce alkoxy, -(C1-C6
alkoxy)-R7, -C(0)-(C1-Ca alkyl), -NH2, -N(C1-Ca alky1)2, -NH(C1-C6 alkyl), -(C1- Ce alkyl)-NH2,
-(C1-C6 alkyl)-N(C1-C6 alky1)2, -(C1-C6, alkyl)-NH(C1-C, alkyl), -NH-C(0)-(C1-C6 alkyl), -NO2,
-S02(C1-C6 alkyl), -602NI-12, -302N1-1(CriC6 alkyl), 10-S02N(C,-03 alky1)2, -COOH, -C(0)0-(CI-Ce
alkyl), -(CI-c6 alkyl)-C 00H, 1-chloro-2- methyl-propyl, -C1-C6 thioalkyl, -(C1-00 alkyl)C(0)CH3,
-(C1-C6 alkyl)OCH3, C(0)NH2i phenyl, benzyl, benzyloxy, morpholino, pyrrolidino, piperidine,
piperizine, furan, thiophene, imidazole, tetrazole, pyrazine, pyrazolone, pyrazole, ichidazole, oxazole,
isoxazole, thiazole, 2-methyl-thiazole,       R3 is selected from the group consisting of H, halogen, -CM,
-CHO, -CF3, - OCF3, -OH, -C1-06 alkyl, C1-C6 alkoxy, C1-Ca thioalkyl, -NH2, -N(C1-Ce alky1)2,
20-NH(C1-C6 alkyl), -NH-C(0)-(C1-C8 alkyl), and -NO2;       R4 is selected from the group consisting
of H, halogen, -ON, -CHO, -CF3, -0CF3, -OH, -C1-Ca alkyl, C1-C6 alkoxy, C1-C6 thioalkyl. -NH2,
-N(C1-C6 alky1)2, -NH(C1-C6 alkyl), -N1-1C(0)- (CriCa alkyl), -NO2, -NH-C(0)-NH(C1-C6 alky1)2 ,
-NH-C(0)-NH(CT-C6 alkyl), -NH-C(0)-0-(C,- 25C6 alkyl), -S02-(C1-C6 alkyl), -S-(03-C6 cycloalkyl),
-S-CH2-(C3-05 cycloalkyl), -S02-(C3-00 



cycloalkyl), -S02-CH2-(CrC5 cycloalkyl), C3-C6 cycloalkyl, -CH2-(C3-C6 cycloalkyl), -0-(C3-C6
cycloalkyl), -0-C1-12-(C3-C6 cycloalkyl), phenyl, benzyl, benzyloxy, morpholino, pyrrolidino, piperidine,
piperizine furan, thiophene, imidazole, tetrazole, pyrazine, pyrazolone, pyrazole, imidazole, oxazole
and isoxazole, the rings of each of these R4 groups each being 30optionally substituted by from 1 to 3
substituents selected from the group consisting of H, halogen, -CM, -CHO, -CF3, -OH, -C1-C6' alkyl,
C1-C6 alkoxy, -NH2 , -N(C1-05 alky1)2, -NH(C1-C6 alkyl), -NH-C(0)-(C1-C6 alkyl), -NO2, -S02(C1-C6
alkyl), -SO2NH(C1-C6 alkyl), -SO2N(CI-C6 alky1)2, and -0CF31  Rs and R8 independently are
selected from the group consisting of H and C1-C6 alkyl;       alternatively, R5 and R6 together with the
atom to which they are bonded form 03-C6 cycloalkyl; 5       R7 is selected from the group consisting
of phenyl, benzyl, benzyloxy, morpholino, pyrrolidino, piperidine, piperizina, furan, thiophene,
imidaaole, tetrazole, pyrazine, pyrazolone, pyrazole, imidazole, oxazole, isoxazole, thiazole,
2-methylethiazole, each being optionally substituted by from 1 to 3 substituents selected from the
group consisting of H, halogen, -ON, 10-CHO, -CF3, -OH, -C1-C,3 alkyl, 01-08 alkoxy, -C(0)-(C1-Co
alkyl), -C(0)0-(C1-C3 alkyl), -NH2, -N(C1-C8 alky1)2, -NH(C1-C3 alkyl), -NH-C(0)-(CI-Ci3alkyl), -NO2,
-502(C1-C3 alkyl), SO2NH(C1-C8 alkyl), -502N(CI-Ce alky02, and -0CF31 n1 is an integer selected
from 1, 2, or 3; 15n2 is an integer selected from 0, 1, 2, 3, or 4; n3 is an integer selected from 0, 1, 2,
or 3; and ni is an integer selected from 1, 2, or 3. 10.The methed of claim 9, wherein R has the formula
wherein X' and X" independently are selected form the group consisting of H, halogen, -CN, -CHO,
-CF3, -0CF3,-C1-C6 alkyl, Ci-Ce alkoxy, -NH2, -N(CI-Cis alky02, - NH(C,-C8 alkyl), -NH-C(0)-(C-00
alkyl), and -NO2. 



2511.The method of claim 10, wheraini X3 is H; and X' is H. 12.The method of claim 9, wherein the
indole comprises a compound of the 30formula   l+/1C S L I.. P wherein       X3 and X' independently
are selected from the group consisting of H, halogen, -ON, - CHO, -CF6, -0CF6, -OH, CI-C6 alkyl,
C1-C6 alkoxy, -NH2, -N(C1-00 alky1)2, -NH(02-06 alkyl), - NH-C(0)-(01-00 alkyl), and -NO2; and 5
X5, X6, X', and X independently are selected from the group consisting of H, halogen, -ON, CHO, -CF,
-00E6, -OH, C1-C6 alkyl, -(01-0e alkyl)-R7, 01-06 alkoxy, -(02-06 alkoxy)-W, -C(0)-(02-C6 alkyl),
-NH2, -N(01-05alky1)2, -NH(01-06 alkyl), -(01C alkyl)-N1-12, -(01-06 alkyl)-N(C1-00 alky1)2, -(01-00
alkyI)-NH(C1-Co alkyl), 10-NH-0(0)-(02-06 alkyl), -NO2, -S02(CI-C6 alkyl), -S02NH2, -SO2NH(01-06
-SO2N(02-06 alky1)2, -COOH, -0(0)0401-06 alkyl), -(01-C6 alkyl)-000H, 1-chloro-2- methyl-propyl,
-CI-C6thioalkyl, -(C2-06 alky1)0(0)CH3, -(01-C6 alkyl)OCH3, C(0)NE12, phenyl, benzyl, benzyloxy,
morpholino, pyrrolidino, piperidine, piperizine, furan,      thiophene, imidazole, tetrazole, pyrazine,
pyrazolone, pyrazoie, imidazole, oxazole, 15isoxazole, thiazole, 2-methyl-thiazole, Th.H/ 0r0 -S-N 0
-S-N-N 8 \ , 8 N , and0 the rings of each of these Xs, Xs, X7, and X groups each being optionally
substituted by from 



1 to 3 substituents selected from the group consisting of halogen, -ON, -CHO, -CF3, -OH, 20-01-C6
alkyl, O,-C6 alkoky, -C(0)-(01-00 alkyl), -NH2, -N(01-C6 alky1)2, -NH(C1-C2 alkyl), -NH-0(0)-(C1-C6
alkyl), -NO2, -502(02-06 alkyl), -S02N1-1(01-Ce alkyl), -502N(01-Csalky1)2, and 00E6. 13.The
method of claim 12, wherein 25X is H; and X4 is H. 14.The method according to any one of claims 12
and 13, wherein X5 is -CF3; 30Xs is H; X7 is H; and Xs is H. 15.The method according to any one of
claims 12 and 13, wherein 20  MOSUP X6 is -CF15; X6 is H; X' is I-1; and X8 is -CH. 5 16.The method
according to any one of claims 12 and 131 wherein X5 is 1-1; X6 is Cl; 



X7 i6 Cl: and 10Xe IS H. 17.The method of any one of claims 1-16 wherein the aldehyde is a
compound of the formula cH2)55- x2-R2 ISwherein       X2 is selected from the group consisting of -0-,
-CH2-, -S-, -SO-, -502-, -NH-, -C(0)-, -NHS02-, (91-c5 alkyl) (91-C6 alkyl) ,0 ,0N(Ci-C6 alkyl)-, (CI 146
alkyl) (C1-C6 alkyl) N **:$ alkyl)-, and01'0 20       R2 is a ring moiety selected from the group
consisting of phenyl, pyridinyl, pyrimidinyl, furyl, thienyl and pyrrotyl, the ring moiety being substituted
by a group of the formula -(CH2)n50O2R5 or a pharmaceutically acceptable bioisostere, and optionally
further substituted by 1 or 2 substituents independently selected from the group consisting of halogen,
-CM, -CHO, - 25CFI -0CF3, -01-I, Ci-05 alkyl, Cite alkoxy, C1-05 thioalkyl,-N(CI-00 aiky1)2, -NH(C,-C6
alkyl), -NH-C(0)-(C1-05 alkyl), and -NO2; Re is selected from the group consisting of Hand C1-C6
alkyl; 30n5 is an integer selected from 0, 11 2, or 3; and n5 is an integer selected from 0, 1, or 2. 



18.The method of claim 17, wherein the aldehyde is a compound of the formula 0    0 wherein R8
comprises a G1-C6 alkyl group. 5        19. The method according lo any one of claims 17 and 18,
further comprising the step of removing the R8 group to form a carboxylic acid.             20. The method
according to any one of claims 17-19 wherein 10R is benzhydryl; and the Lewis acid comprises ElF3.
21. The method according to any one of claims 17-20, wherein the silicon hydride reducing agent
comprises triethylsilane.               22. The method according to any one of claims 17-21, further
comprising the addition of trifluoroacetic acid approximately 30-60 minutes after the reaction begins. 


