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BACKGROUND OF THE | NVENTI ON Prostaglandin D2 (PGD2) is a cycl ooxygenase
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5 WO02007019675 discloses CRTH2 antagonists of the formula:

SUMMARY OF THE INVENTION
‘The present invention provides novel compounds which are CRTH2 receptor
antagonists. Compounds of the present invention are useful for the treatment of various
20 prostaglandin-mediated diseases and disorders; accordingly the present invention provides a
method for the treatment of prostaglandin-mediated diseases using the novel compounds. |

described herein, as well as pharmaceutical compositions containing them.

BRIEF DESCRIPTION OF THE DRAWINGS
25 FIGURE 1 depicts an X-ray powder diffraction pattern for crystalline Form B of
compound of Example 8A.
FIGURE 2 depicts an X-ray powder diffraction pattern for crystalline Form C of
compound of Example 8A.
FIGURE 3 depicts a differential scanning calorimetry (DSC) curve for crystalline
30 Form B of compound of Example 8A.
FIGURE 4 depicts a differential scanning calorimetry (DSC) curve for crystalline
Form C of compound of Example 8A.



Form B of conpound of Exanple 8A. FIGURE 4 depicts a differential scanning
Galcotremgiory (DSC) curve for crystalline Form C of conpound of Exanple

8A. DETAI DED 2DE8CRISPTI ON OF THE | NVENTI ON The present i neemtuiseooned7as es to
conpounds of formula | : and pharmaceutically acceptable salts thereof,
wherein: Y is selected fromoptionally substituted aryl and -C(R2) (R3) (R4);
Y2 is selected fromHand -G -6alkyl; Zis selected fromH and - -gal kyl ;
Rla and Rib are independently selected fromH, hal ogen, -0OGC _6al kyl,

- O hal p@m@@ﬁbﬂﬁsm@m@@w THERhOGEN PRI Y | Optl Onal ly substituted aryl
and - (G _3al kyl eﬁg t| onal I%} E}bstl tut ed selected fromH

-Gi _6al kyl opti oh&f P5 Kegts B E G lptSaite FOMBDY ﬁf forpas - NHSC2CH3, - OH,

-0G -6al kyl, -S(OnG -gal kyl, -CN, opti onal |y substituted aryl, optionally
substituted -Caryl and opti onal |y substi tuﬁe\ﬁd\het eroaryl, wherein nis 0, 1
or 2; R3is selected fromH, -G -galkyl, h&l oal kyl , optionally
substituted aryl and optionally substi tu‘t’ze =d, eroaryl; and R4 is selected

fromH -G -galkyl, C haloal kyl, optionally,substituted aryl and optionally
substituted het eroaryl; or R3, R4 and th/e’céﬁrbon atomto which they are
f

attached together form-Cs-gcyclo I | uo %nyl or -C3~6heterocyclyl

havi ng a ring heteroatom sel eg%edf;ﬁnj - )-, -O and -S-; or R3, R4

t oget her represent G -gal kyl i 2HSC| 6 al kyl or C(O) C 17al kyl ;

and the optional substituent fom?{yl d hepgroaryl is 1 to 4 groups

i ndependently sel ected from hal ogen, - C| - koxy, -G -3hal oal kyl,

hydr oxy- G ~al kyl, -S(On-C _3al kyl 5 am no,\and nonoand
i-(CG-3allcyl)amno.ln one subset of forrru?a | are conpounds wherein Rib,

Y2 d Z are each H In one subset of forrmula | are conpounds of formula la

and® phar maceutical ly I

and pharmaceutically acceptable salts thereof, wherein:
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Y1 1s selected from optionally substituted aryl and -C(R2)}R3)R4);

10 Y2 1s selected from H and -C1-galkyl;
Z.is selected from H and -C1-galkyl;
R1a and R1p are independently selected from H, halogen, -OC1_galkyl, -O-haloC1.galkyl,
-C1-salkyl, haloC1-galkyl, optionally substituted aryl and -(C1-3alkylene)-optionally substituted
aryl;

15 Rpisselected from H, -C1-galkyl optionally substituted with halogen, -OH or -NHSO2CH3, -
OH, -OCj-galkyl, -S(0)C1-6alkyl, -CN, optionally substituted aryl, optionally substituted -O-
aryl and optionally substituted heteroaryl, whereinnis 0, 1 or 2;
R3 is selected from H, -C1.galkyl, C1.ghaloalkyl, optionally substituted aryl and optionally
substituted heteroaryl; and

20 R4 is selected from H, -C1.galkyl, C1.ghaloalkyl, optionally substituted aryl and optionally
substituted heteroaryl; or
R3, R4 and the carbon atom to which they are attached together form -C3-gcycloalkyl, fluorenyl
or -C3-gheterocyclyl having a ring heteroatom selected from -N(Ra)-, -O- and -S-; or
R3, R4 together represent C1 -galkylidene;

25 RaisH, Cy. galkyl or -C(0)C1.salkyl; and
the optional substituent for aryl and heteroaryl is 1 to 4 groups independently selected from
halogen, -C1-3alkoxy, -C1-3haloalkyl, hydroxy-Cj-3alkyl, -S(O)n-C1-3alkyl, amino, and mono-
and di-(C1-3alkyhamino.



acceptabl e salts thereof: la In another subset of fornula | are conpounds
of fornmula Ib and pharnmaceutically acceptable salts thereof: Ib In another
subset ofwbanmuiogosb are conpounds of formula |Ic and pharcaasodiooad7hy

acceptable salts thereof:1c In one group within fornulas I, 1a5 Ib and Ic
are conpounds wherein R a is H or halogen. In one enbodinent, R a is H
In another enbodinent R a is F. In another group within formulas |, la, Ib

and | c are conpolmens sihtst ef forviuly lare pempnaids wheigsR 1 i, Of 2andef gte cabintone

enbodi nent I | S A, r
i ndependent | rP&F:”% ?e(reg{rﬁoh S Ieaﬁég&%%@ﬁ §Pf0\;%l{1ﬂé% ﬁ%ﬁ%‘g’ﬁ%ﬁéauy
hydrox?c‘f@m Isﬂk?flihelles’("O)n d - 3al kyI ani no, and rmono- and

-(G _3alkyl)am no. In another group within formulas I, la Ib and Ic are
corrpounds wherein Yi is -C(R3)(R4)-opti onanlxy\%Jbstitut ed phenyl or ~CH2q
-optionaHy substituted phenyl. In one enbo R3 and R4 are each H In a
second enbodi nent one of R3 and R4 is OH an(}q%Ne other is H, G -3al kyl or
optionally substituted phenyl. In a third efbodi mrent R3, R4 and the carbon
atomto which they are attached toget her fo -C3_6cycloalkyl. In a fourth
r is G _3alkyl or optionally
y and R4 together represent
-C _3al kyl i dene. Wthin this grou ol substituents for phenyl are 1
to 3 groups independently sel ected from al og¥n, -G _3al koxy, -Gi-
3hal oal kyl, hydroxy-C -3al kyl, -S(On-C _334| kyl, am no, and nono- and
i-(G -3al kyI ) am no; nore parti cularly the gptional substituent is 1 or 2
hal ogen atons. In another group within fornulas la and Ib are conpounds
wherein R ais Hor F and Yi is selected fromoptionally substituted
phényl, -C(R3)(R4)-optionally substituted phenyl and -CH2q -optionally
substituted phenyl. Wthin this group are conpounds of fornula Ib

In another subset of formula I are compounds of formula Ib and pharmaceutically
acceptable salts thereof:

10 Ib

In another subset of formula I are compounds of formula Ic and pharmaceutically
acceptable salts thereof:

YT/



wherein Yl is ~C(R3)(R4)-optionally substituted phenyl, and (i) one of R3
and R4 is Hor OH and the other is H -C - alkyl or optionally substituted
phenyl ; owo(oioyooRB9 R4 and the carbon atomto whi ch thepcams@binaohed

toget her form-C3-6¢cycloal kyl; or (iii) R3 and R4 together together
represent -Cl_3al kylidene. In another group within fornmulas Ib are
conpounds wherein R ais Hor F, and Yl is -CH2-phenyl optionally
substituted with 1 or 2 groups indeperFSentIy sel ected from hal ogen,

- G - 3al koxy, -G _3hal oal kyl s hydroxy G -3al kyl, -S(On-G -3al kyl, am no,

and monoand di - (fdq, t%%!ré@(a' Jflaoﬂéﬂdclela?erdi&fn&# *ﬁ@ﬁ?%&r@se 19'%F£ﬂt“e”t

is 1 or 2 halogen a epr esen atrve conpou N2 Fivent i on
(i ncl uepleggnp e praeebedivant, R1adcldpimpioshes smbedineat Bod )s far e:
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12T ROt R B 850 Thogby it HHSI AP 221 1 ndol - 10- 11 ) acet i o
acid; (7-{5-[ 1-(#-dobther groppemhhl) mmladﬁdx,ﬂben&}'d dre[cohBBuBistwlicadinlY-] is
1-
{7156[}5 %(ﬁaﬁ@;gﬁt&@@pﬁ%}%ﬁw g en%%‘% CM&W?]!) ! Onllﬁjf ¥&qugﬁ§§ %1&{1 &c Irlgﬁi/ldr opyri do[
|, 2- a§mbrslimentR3 and %@@@,e@c}a dn apsgeqng epbadigeng one of R3 and R4 is OH and the
2s3] t rmﬁaqusﬂ OfL 3l bt ygimﬁn; sibRed SHaMAr %ﬁ&hﬁ?ém%cﬁnféhﬂ R 1 and the

iL? e%llr LW %g%n%g Ia\guqh they ng{tgcheé[l%ei}fér fgclg'gf benz aPkyl na flourtlg Ier% (())(!hment Y
{ (7R) - daef {0y md R4 B-H dnd the @El&beJth{b}br[opﬁoﬂa@] siubi;tﬁzﬁéli phdn¥l Jor Hfifth
% BGDIORILIIR, ol Il I e 8RB B bR 0T
{ 7 [ 4- (ubstitvenss @rmﬂl@m} Iayal fo13 gro8ps midepeptently-sglepted 6rom Balogene tC€ phylioopy€ido
2- Jiandely1, hdrokydc 1 388YI K(0)n-C1-3alkyl, amino, and mono- and di-(C]-3alkyl)amino;
more particularly the optional substituent is T or 2 halogen atoms.
In another group within formulas la and Ib are compounds wherein Rigis Hor F,
20 and Y1 is selected from optionally substituted phenyl, ~-C(R3)}(R4)-optionally substituted phenyl
and -CH2O-optionally substituted phenyl. Within this group are compounds of formula Ib
wherein Y1 is -C(R3)(R4)-optionally substituted phenyl, and (i) one of R3 and R4 is H or OH,
and the other is H, -C1-3alkyl or optionally substituted phenyl; or (ii) R3, R4 and the carbon
atom to which they are attached together form -C3.gcycloalkyl; or (iii) R3 and R4 together
25  together represent -C1-3alkylidene.
In another group within formulas Ib are compounds wherein R1 is H or F, and
Y1 is —~CH2-phenyl optionally substituted with 1 or 2 groups independently selected from
halogen, -C1-3alkoxy, -C1-3haloalkyl, hydroxy-C]-3alkyl, -S(O)n-Cj-3alkyl, amino, and mono-
and di-(C1-3alkyl)amino; more particularly the optional substituent is I or 2 halogen atoms.
30 Representative compounds of the present invention (including pharmaceutically
acceptable salts thereof) are:
[ 7-(4-benzyl-[1,2,3 Jiriazol-1-y1)-6,7,8,9-tetrahydropyridof1,2-a]indol-10-yl}-acetic acid;
{7-|4-(4-methoxy-phenyl)-[1,2,3]triazol-1-y1]-6,7,8,9-tetrahydropyrido{1,2-a}indol-10-y1} -acetic
acid;
35  |7-(5-benzyl-[1,2,3}triazol-1-y1)-6,7,8,9-tetrahydropyrido[1,2-a}indol-10-yi}-acetic acid;
(7-{5-[(2,6-dichlorophenoxy)methyl]-1H-1,2,3-triazol-1-y1}-6,7,8,9-tetrahydropyrido[1,2-
alindol-10-yljacetic acid;



acid; {7-[4-(4-nethanesul fcnyl am no-butyl)- [1,2,3]triazol- 1-yl]-6,7
8,9-tetrahydropyrido [1,2-a]indol- 10-yl}-acetic acid;

{7-14- (] -Wwoanmogs®9net hyl - propyl ) 41, 2, 3] triazol -1 -yl ] - 6pcTARISO10NRtTIRNYdr OpY
rido[l 2-a]indol-10- yl} -acetic acid; {7-[4-(1-hydroxy- 1-phenyl-ethyl)-]

1,2,3]triazol - ~y|] -6,7,8 ,9- tetrahydropyrido [1 2-a] indol- 10- yl}
-acet I c aci d; % henoxyrret hyl - Jtria

1-yl)-§-5-8-6- @trpaﬁhywlbﬂ);}wﬁmme@ytl B}2 $]ﬁefm01-1-1¥(1)} 947}&%@{%(1@@%%[1 2-
{ 7~ 4- findwel bamese hég@ﬁl-phenyl) [l ,2,3]triazol- 1-yl]-6,7,8

?3 Ezelt ﬁ%ﬁ EF%VL peﬁ‘a@)ﬁi} §L9@;H tlh%plfiif)a‘r%frg@/drgp%)ng!o[l 2-dlindol-10-y1}-

3)tr|amhebe1§1 }-6, 7 8, 9- tetrahydropyrldo[l 2- ]indol-10-yl)-acetic acid;

474 74(5 @mﬁ%&&x dy%p ep glh?)r d,§1 t%%%ﬁydﬂ%z)%lggéfy l 1%%01 C}O -yl]-acetic acid;
[ 7 (4- h"aﬂh@ma’l -Bntd- ﬂuqtbbtfnzjll)zﬁ’a‘]{ﬂ ;2L3elimtzel 11y1j+6)’1 &97teisalgdt®0/rld¢{9c?r@]mmld6{
, 2-a] i1 Q@étélztcgiyl] -acetic acid; {7- [4 (4-di rret hyl am no- phenyl ) -[|
2 3]tr?azo 8, 94etrah drop @{ - aglndol 10-yl}- acetic
aci d; {7Rp5- f&ta)r%’fu[ér(é e pal 2[é]2t Jiriez Lyll.7.88- tpirahydropyridol1,2-al-
; 8, 9- tﬁa{,}am@h Ry gladl s2-a]i ndoI 10-yl }-acetic acid; [7-(5-phenoxynethyl -

1 2, o azol r 2-a dol - 10-yl]-acetic
L4 S {bwi(uﬁgﬁ%shiﬁ@r% B SR ob Bt ool - 101
1-yl }- 67-j4-8t- ﬂu&retphahﬂ}i[bbﬁ]md;ﬂﬂﬂ—yl}%é 78, Q{B:ﬂmhydrﬂnﬁyrydoﬂ LAeadindol- ity racetic
4-13-( .car boxyrret hyI , 7,8,9-tetrahydropyrido[l, ]i ndol - 7 yl)-3
-1, 2, ri azol -4-yl pperldlne 1-carboxylic aC|dtert but ester;
[ 7- ( 5- EArtA-Cheagipangsu omlamnerlamdb -11,2.3¥triyzof;17y186 9.8, @ teteshydnop [aafa}indd"
1: 2-a] 10'1 Lacetjr@aé!ﬁ] -acetic acid;

5- droxy- 9/ f-f] uoren-9-y %'[l , 2 3ltri azol -1-yl]-6, 7,8 94etrahydro
}r do Z [42 }]’3{4’5%?8’1 2-psthyl-propyh-[1, 2 Jtriazol-1-y ]—~6,7,8,9~tetrahydropyndo[1 2-a]indol-10-

yl}-acetic acid;
{7-14-(1-hydroxy-1-phenyl-ethyl)-[1,2,3]triazol-1-y1]-6,7,8,9-tetrahydropyrido[1,2-a}indol-10-
yl}-acetic acid;
[7-(4-phenoxymethyl-[1,2,3Jtriazol-1-y1)-6,7,8,9-tetrahydropyrido[1,2-a]indol-10-yl]-acetic aci;

20 {7-[4-(4-methanesulfonyl-phenyl)-[1,2,3}triazol-1-y1]-6,7,8,9-tetrahydropyrido{1,2-a]indoi-10-
yl}-acetic acid;

(7-{4-[4-(1-hydroxy-1-methyl-ethyl)-phenyl]-[1,2,3 ltriazol-1-y1}-6,7,8,9-tetrahydropyrido[1,2-
a}indol-10-yl)-acetic acid;
{7-[4-(4-trifluoromethyl-phenyl)-[1,2,3}triazol-1-y1]-6,7,8,9-tetrahydropyrido[ 1,2-aJindol-10-

25  vyljacetic acid,;

[7-(4-naphthalen-1-~y1-[1,2,3]triazol-1-y1)-6,7,8 9-tetrahydropyrido[ 1,2-a]indol-10-yl]-acetic acid;
{7-|4-(4-dimethylamino-phenyl)-[ 1,2,3]triazol-1-y1]-6,7.8,9-tetrahydropyrido[ 1,2-a}indol-10-y1 }-
acetic acid;

{7-[5-(4-fluoro-phenyl)-{1,2,3 Jtriazol-1-y1}-6,7,8,9-tetrahydropyrido[ 1,2-a}indol-10-y1 }-acetic

30 acid;

[7-(5-phenoxymethyl-{1,2,3]triazol-1-y1)-6,7,8,9-tetrahydropyrido[1,2-a]indol-10-yl}-acetic acid;
(7-{5-[(4-bromophenyl)-hydroxy-methyl]-[1,2,3]triazol-1-y1}-6,7,8 ,9-tetrahydropyrido[ 1,2-
a)indol-10-yl)-acetic acid;

4-[3-(10-carboxymethyl-6,7,8,9-tetrahydropyrido[ 1,2-a]indol-7-y1)-3H-[1,2, 3 Jtriazol-4-yl] -

35  piperidine-1-carboxylic acid feri-butyl ester;
[7-(5-cyclohexyl-{1,2,3]triazol-1-y1}-6,7,8,9-tetrahydropyrido 1,2-alindol-10-yl}-acetic acid;
{7-[5-(9-hydroxy-9H-fluoren-9-y1)-[1,2,3 Jtriazol-1-y1]-6,7,8,9-tetrahydropyrido[ 1,2-a]indol-10-
yl}-acetic acid;



-acetic acid; (7-{5-[|-(4-fluorophenyl)-vinyl]-i;i

,3]triazol-1-yl}-6,7,8,9-tetrahydropyrido[l,2- ]indol-10-yl)- acetic acid;

7- { (R - 5Swphnsyoede3p Luor ophenyl ) - hydr oxy-net hyl ] -[1 2; 3] PCTAB610/024713
|}-6,7,8,9- tetrahydropyrido[l 52-a]indol-I Oyl)-acetic acid,

(R -7-[5-(4- quorobenzyI) [, 2, 3]triazoM yl]-6,7,8,9- tetrahydropyrido[

]indol - -acetic aC|d {(R)-7- 5@% -phenyl et hyl ) -
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( hIoro tr|
9etr & ropyrldo[l 2-a]indol -10- yI} acetic acid; and

7-[ 5-(B)-2, L Ghii B0 ) BRANMCEL B} -7, $10ktetdah -
{ lteOE ( ? :1{5 YEFL@ Mr@pﬂen?lgt rah%/imlz)%yf?%ﬁo[l I:5}{2} a |§g(§et- (f\)/Clm})ingl((i:oeti |2c aci d.
Th in E’SCSt %ﬁ‘if asses pharnaceutical conpositions containing a

conpoud)er-{ §-pr-(iflaorbpheauyt)- ey droxisetydl [ 1t 2, Blatiavehi -yo) -6 (¥ 829-entahgdropfrido[1,2-

prost agk | di seases using conpounds of formula |. The invention
i s des r?c@‘ljé@dgeﬁeﬁ‘% Iglcgd‘f ol l owi ng definitions unless otherw se indicated.

The t etfltoral bEetl pheny+1hylo 12 idkiadus -£]-60L8 O Brirahadupyridol | 2-alindol-10-y1}-
acetic acid;

15 {7-[5-(3.,4-difluorobenzyl)-1H-1,2,3-triazol-1-y1]-4-fluoro-6,7,8,9-tetrahydropyrido{ 1,2-aJindol-
10-yl}acetic acid;
{7-[5-(4-chlorobenzyl)-1H-1,2,3-triazol-1-yl1]-4-fluoro-6,7,8,9-tetrahydropyrido[ 1,2-a]indol-10-
yl}acetic acid; and
{7-[5-(2,2,2-trifluoro-1-hydroxy-1-phenylethyl)-1H-1,2,3-triazol-1-y1]-6,7,8,9-

20 tetrahydropyrido[1,2-a]indol-10-y1}acetic acid.

The invention also encompasses pharmaceutical compositions containing a

5-
7-
7

t
4
e

compound of formula I, and methods for treatment or prevention of prostaglandin mediated
diseases using compounds of formula L.
The invention is described using the following definitions unless otherwise
25  indicated.
The term “halogen” or “halo” includes F, Cl, Br, and L
The term "alkyl" refers to linear or branched alkyl chains having the indicated
number of carbon atoms. Non-limiting examples of alkyl groups include methyl, ethyl, propyl,
isopropyl, butyl, s- and t-butyl, pentyl, hexyl, and the like.
30 “Haloalkyl” means an alkyl group as described above wherein one or more

hydrogen atoms have been replaced by halogen atoms, with up to complete substitution of all
hydrogen atoms with halo groups. Cj-ghaloalkyl, for example, includes -CF3, -CFQCF?,,

CHFCH3, and the like.

“Alkoxy” means alkoxy groups of a linear or branched alkyl chain having the
35  indicated number of carbon atoms. Cj.galkoxy, for example, includes methoxy, ethoxy,

propoxy, isopropoxy, and the like.
“Aryl” means a 6-14 membered carbocyclic aromatic ring system comprising 1-3
benzene rings. If two or more aromatic rings are present, then the rings are fused together, so

-6-



The term"alkyl" refers to linear or branched al kyl chains having the

I ndi cat ed nunber of carbon atons. Non-limting exanples of al kyl groups

i ncl ude meohyloedsayl , propyl, isopropyl, butyl, s- andpcThiseyoj2qgent yl ,
hexyl, and the like. "Hal oal kyl" neans an al kyl group as descri bed above
wherein one or nore hydrogen atons have been replaced by hal ogen atons,
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(pharmaceutically acceptable excipients) that make up the carrier, as well as any product which
results, directly or indirectly, from combination, complexation or aggregation of any two or more
20 of the ingredients, or from dissociation of one or more of the ingredients, or from other types of
reactions or interactions of one or more of the ingredients. Accordingly, the pharmaceutical
compositions of the present invention encompass any composition made by admixing a
compound of formula I, and pharmaceutically acceptable excipients.
The term “optionally substituted” means “unsubstituted or substituted,” and
25  therefore, the generic structural formulas described herein encompasses compounds containing
the specified optional substituent as well as compounds that do not contain the optional
substituent.
Each variable is independently defined each time it occurs within the generic
structural formula definitions. For example, when there is more than one substituent for
30 aryl/heteroaryl, each substituent is independently selected at each occurrence, and each
substituent can be the same or different from the other(s).

Onptical Isomers - Diastereomers - Geometric Isomers - Tautomers

Compounds of formula I contain one or more asymmetric centers and can thus
35  occur as racemates and racemic mixtures, single enantiomers, diastereomeric mixtures and
individual diastereomers. The present invention is meant to comprehend all such isomeric forms
of the compounds of formula [, either as single species or mixtures thereof.
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pharmaceutically acceptable non-toxic bases including inorganic bases and organic bases. Salts
derived from inorganic bases include aluminum, ammonium, calcium, copper, ferric, ferrous,

20 lithium, magnesium, manganic salts, manganous, potassium, sodium, zinc, and the like,
Particularly preferred are the ammonium, calcium, magnesium, potassium, and sodium salts.
Salts derived from pharmaceutically acceptable organic non-toxic bases include salts of primary,
secondary, and tertiary amines, substituted amines including naturally occurring substituted
amines, cyclic amines, and basic ion exchange resins, such as arginine, betaine, caffeine, choline,

25  N,N'-dibenzylethylenediamine, diethylamine, 2-diethylaminoethanol, 2-dimethylaminoethanol,
ethanolamine, ethylenediamine, N-ethyl-morpholine, N-ethylpiperidine, glucamine, glucosamine,
histidine, hydrabamine, isopropylamine, lysine, methylglucamine, morpholine, piperazine,
piperidine, polyamine resins, procaine, purines, theobromine, triethylamine, trimethylamine,
tripropylamine, tromethamine, and the like.

30 When the compound of the present invention is basic, salts may be prepared from
pharmaceutically acceptable non-toxic acids, including inorganic and organic acids. Such acids
include acetic, benzenesulfonic, benzoic, camphorsulfonic, citric, ethanesulfonic, fumaric,
gluconic, glutamic, hydrobromic, hydrochloric, isethionic, lactic, maleic, malic, mandelic,
methanesulfonic, mucic, nitric, pamoic, pantothenic, phosphoric, succinic, sulfuric, tartaric, p-

35  toluenesulfonic acid, and the like. Particularly preferred are citric, hydrobromic, hydrochloric,
maleic, phosphoric, sulfuric, and tartaric acids.



Compounds of the fornmula | nmay be separated into diastereoisoneric pairs of
enantioners by, for exanple, fractional crystallization froma suitable

sol vent, wonosxampbe met hanol or ethyl acetate or a m xtrarasthenedis The
pair of enantionmers thus obtained my be separated into individual

stereoi soners by conventional neans, for exanple by the use of an optically
active acid as a resolving agent. Alternatively, any enantioner of a
conpound of the Henkbaundastood that, unteps dibetiscaipradicyrerarcevmpbe tdmpound

synt heéfi%rrﬁﬁl‘a'iglaol@t Ic%li'l&’ RAYESs &E&B% 'eHQ)OMG%'Eé BbrSof, a@%w@@%&)&ifﬁs or

reagent s of knovvn COI‘] I% rat I Qn. t term % ar naceut
accept HBPROUEdS e maagt gy 0t1801§6ﬁb§135‘?1§%?‘§%?a¥¥é9ﬁ% blesaleut i cal |y accept abl e

non toxi c bases Flﬂﬂieﬁﬁb&?sdrﬁ@diigﬁgb@sﬁﬁﬁm@&’o@fﬂo@é@ﬁﬁ@&db@ﬁﬂ}% prééahtts derived

b I f
Fert oul v g R TS A AR AP mhiisihade PebstaBBT ke cod um
zi nc, pesknt hevehtidee In ﬂﬁhmon; wbrae by thercefnpomelt cditle: inbtentanvation maydaime selvgtes

mgnesgrgﬁ\yar?e?ggfcﬁétg or@ 1o A zcs?dl{?e . gﬁéﬁ ﬁl?azéso¥§&éoh§}ggﬁ% Wﬁ“lét ically

accept OXlI ¢ secondary, and
tert|aﬂ?p@ﬁfﬁ@%mvgwmmtltuted an1nes |nclud|ng naturally occurring
substltuted am nes, cyclic am nes, and basic ion exchange resins, such as
ﬂinlne betalne caf f ei ne, choline, N,N'~dibenzylethylenedianine,
Shyl ami noet hanol , 2-di net hyl am noet hanol , et hanol am ne,

et hyl enedl ani ne In%@&(hﬁbodiﬂé Bf@éﬂeﬂe Fohheih Myth@®htpaisingkyechitgl theia ihieal
gl ucosanm ne, dr aba

et ! G GBAPHETETG B a1 SianR LR PR ST RIS SRR e Partodlar s,

procai mef,opp ha\rmgshe stine etandonmpet, birednmgdraivi mass ot masethybandifieent from the

tripr O@XI A or&ﬁa%é’ﬁ%ﬂﬁé?cﬂ}? @@Qxﬂh&% x'tl)d {66 au}{‘@e*i‘gé P:%s&a‘? gk &fl?éa!ﬂ?}

presen I on prepare rmaceu I Ca
ackept @blude gl suitablg isotapicasriationsl of @hm@mnwrl@sa@ﬁ gs:ngml*‘@ng&ml cFaexasplesuc h

aci ds dil@fé{éﬁgﬁoﬁ)%ﬁﬁtfoﬁns Qﬁ%%g%ﬁ Hh aRigle pP&n&@tm mARBR S (EH'}“ Protighd i C
et hane ulf%n ric, | ut a ?ro(i)romc d{ochl oric,
i set hi BRiPE opaxéacqt Ey H&qnelpt&topqrgquln in rgngchmg r deuterium ma ford certain

therapeutic advantages, such as increasing in vivo half-life or reducing dosage requirements, or
may provide a compound useful as a standard for characterization of biological samples.

20 Isotopically-enriched compounds within generic Formula I can be prepared without undue
experimentation by conventional techniques well known to those skilled in the art or by
processes analogous to those described in the Schemes and Examples herein using appropriate

isotopically-enriched reagents and/or intermediates

25  Utilities
The ability of compounds of formula I to interact with prostaglandin receptors

makes them useful for preventing or reversing undesirable symptoms caused by prostaglandins in
a mamimalian, especially human subject. This mimicking or antagonism of the actions of
prostaglandins indicates that the compounds and pharmaceutical compositions thereof are useful

30 to treat, prevent, or ameliorate in mammals and especially in humans: respiratory conditions,
allergic conditions, pain, inflammatory conditions, mucus secretion disorders, bone disorders,
sleep disorders, fertility disorders, blood coagulation disorders, trouble of the vision as well as
immune and autoimmune diseases. In addition, such a compound may inhibit cellular neoplastic
transformations and metastatic tumor growth and hence can be used in the treatment of cancer.

35  Compounds of formula I may also be of use in the treatment and/or prevention prostaglandin-
mediated proliferation disorders such as may occur in diabetic retinopathy and tumor
angiogenesis. Compounds of formula I may also inhibit prostanoid-induced smooth muscle
contraction by antagonizing contractile prostanoids or mimicking relaxing prostanoids and hence
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met hanesul fonic, mucic, nitric, panoic, pantothenic, phosphoric, succinic,
sulfuric, tartaric, ptoluenesulfonic acid, and the like. Particularly
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In one embodiment of the invention is a method of treating or preventing a

20  prostaglandin mediated disease comprising administering to a mammalian patient in need of such
treatment a compound of formula I in an amount which is effective for treating or preventing a
prostaglandin mediated disease, wherein the prostaglandin mediated disease is nasal congestion,
thinitis including allergic and perennial rhinitis, and asthma including allergic asthma.

In another embodiment of the present invention is a method of treating or

25  preventing a prostaglandin D2-mediated disease comprising administering to a mammalian
patient in need of such treatment a compound of formula I in an amount which is effective for
treating or preventing a prostaglandin D2 mediated disease wherein said prostaglandin D2
mediated disease is nasal congestion or asthma.

In another embodiment of the present invention is a method for the treatment of

30  nasal congestion in a patient in need of such treatment which comprises administering to said
patient a therapeutically effective amount of a compound of formula L.

In yet another embodiment of the present invention is a method for the treatment
of asthma, including allergic asthma, in a patient in need of such treatment which comprises
administering to said patient a therapeutically effective amount of a compound of formula I.

35
Dose Ranges

The magnitude of prophylactic or therapeutic dose of a compound of formula I
will, of course, vary with the nature and the severity of the condition to be treated and with the
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and vehicles. The term parenteral as used herein includes subcutaneous injections, intravenous,

intramuscular, intrasternal injection or infusion techniques. In addition to the treatment of warm-
blooded animals such as mice, rats, horses, cattle, sheep, dogs, cats, etc., the compound of the
25 invention is effective in the treatment of humans.

The pharmaceutical compositions containing the active ingredient may be in a
form suitable for oral use, for example, as tablets, troches, lozenges, aqueous or oily suspensions,
dispersible powders or granules, emulsions, hard or soft capsules, or syrups or elixirs.
Compositions intended for oral use may be prepared according to any method known to the art

30 for the manufacture of pharmaceutical compositions and such compositions may contain one or
more agents selected from the group consisting of sweetening agents, flavouring agents,
colouring agents and preserving agents in order to provide pharmaceutically elegant and
palatable preparations. Tablets contain the active ingredient in admixture with non-toxic
pharmaceutically acceptable excipients which are suitable for the manufacture of tablets. These

35  excipients may be for example, inert diluents, such as calcium carbonate, sodium carbonate,
lactose, calcium phosphate or sodium phosphate; granulating and disintegrating agents, for
example, corn starch, or alginic acid; binding agents, for example starch, gelatin or acacia, and

lubricating agents, for example, magnesium stearate, stearic acid or falc. The tablets may be
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&ids and 2 RSHOCRENES po yoxye lene sorbito monoolea e, or condensation products of
20  ethylene oxide with partial esters derived from fatty acids and hexitol anhydrides, for example
polyethylene sorbitan monooleate. The aqueous suspensions may also contain one or more
preservatives, for example ethyl, or n-propyl, p-hydroxybenzoate, one or more colouring agents,
one or more flavouring agents, and one or more sweetening agents, such as sucrose, saccharin or
aspartame.
25 Oily suspensions may be formulated by suspending the active ingredient in a
vegetable oil, for example arachis oil, olive oil, sesame 0il or coconut oil, or in mineral oil such
as liquid paraffin. The oily suspensions may contain a thickening agent, for example beeswax,
hard paraffin or cetyl alcohol. Sweetening agents such as those set forth above, and flavouring
agents may be added to provide a palatable oral preparation. These compositions may be
30  preserved by the addition of an anti-oxidant such as ascorbic acid.
Dispersible powders and granules suitable for preparation of an aqueous
suspension by the addition of water provide the active ingredient in admixture with a dispersing
or wetting agent, suspending agent and one or more preservatives. Suitable dispersing or wetting
agents and suspending agents are exemplified by those already mentioned above. Additional
35  excipients, for example sweetening, flavouring and colouring agents, may also be present.
The pharmaceutical compositions of the invention may also be in the form of an
oil-in-water emulsion. The oily phase may be a vegetable oil, for example olive oil or arachis
0il, or a mineral oil, for example liquid paraffin or mixtures of these. Swuitable emulsifying
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In addition, fatty acids such as oleic acid find use in the preparation of injectables.

Dosage forms for inhaled administration may conveniently be formulated as

20  aerosols or dry powders. For compositions suitable and/or adapted for inhaled administration, it
is preferred that the active substance is in a particle-size-reduced form, and more preferably the
size-reduced form is obtained or obtainable by micronisation. The preferable particle size of the
size-reduced (e.g. micronised) compound or salt or solvate is defined by a D50 value of about 0.5
o about 10 microns (for example as measured using laser diffraction).

25 In one embodiment the medicinal preparation is adapted for use with a pressurized
metered dose inhaler which releases a metered dose of medicine upon each actuation. The
formulation for pMDIs can be in the form of solutions or suspensions in halogenated
hydrocarbon propellants. The type of propellant being used in pMDIs is being shifted to
hydrofluoroalkanes (HF As), also known as hydrofluorocarbons (HFCs) as the use of

30 chiorofluorocarbons (known also as Freons or CFCs) is being phased out. In particular, 1,1,1,2-
tetrafluoroethane (HFA 134a) and 1,1,1,2,3,3,3-heptafluoropropane (HFA 227) are used in
several currently marketed pharmaceutical inhalation products. The composition may include
other pharmaceutically acceptable excipients for inhalation use such as ethanol, oleic acid,
polyvinylpyrrolidone and the like.

35 Pressurized MDIs typically have two components. Firstly, there is a canister
component in which the drug particles are stored under pressure in a suspension or solution form.
Secondly, there is a receptacle component used to hold and actuate the canister. Typically, a

canister will contain multiple doses of the formulation, although it is possible to have single dose
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s nkdvwrvST, eagh ef th@ a@mtagmﬁs csm;egg:m impraeencentration of about 0. 05 to SO%, more
typically about 0.2 - 20% of the total weight of the composition.

As noted above, in addition to the active ingredients, the inhalable powder
preferably includes pharmaceutically acceptable carrier, which may be composed of any
pharmacologically inert material or combination of materials which is acceptable for inhalation.

25  Advantageously, the carrier particles are composed of one or more crystalline sugars; the carrier
particles may be composed of one or more sugar alcohols or polyols. Preferably, the carrier
particles are particles of dextrose or lactose, especially lactose. In embodiments of the present
invention which utilize conventional dry powder inhalers, such as the Handihaler, Rotohaler,
Diskhaler, Twisthaler and Turbohaler, the particle size of the carrier particles may range from

30 about 10 microns to about 1000 microns. In certain of these embodiments, the particle size of the
carrier particles may range from about 20 microns to about 120 microns. In certain other
embodiments, the size of at least 90% by weight of the carrier particles is less than 1000 microns
and preferably lies between 60 microns and 1000 microns. The relatively large size of these
carrier particles gives good flow and entrainment characteristics. Where present, the amount of

35 carrier particles will generally be up to 95%, for example, up to 90%, advantageously up to 80%
and preferably up to 50% by weight based on the total weight of the powder. The amount of any
fine excipient material, if present, may be up to 50% and advantageously up to 30%, especially
up to 20%, by weight, based on the total weight of the powder. The powder may optionally
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the 1 orhiel e P B s co] S B O el B S O SAe T <
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sui t ab Sre YRR hethtdtiOho iRl I AdLRIRMSeufD ggents for combination therapy with a

20 compound of formula I include: (1) a DP receptor antagonist such as S-5751; (2) a corticosteroid

a

such as triamcinolone acetonide, budesonide, beclomethasone, mometasone furoate, fluticasone
propionate, and ciclesonide; (3) a B-agonist such as salmeterol, formoterol, terbutaline,
metaproterenol, albuterol and the like; (4) a leukotriene modifier, including a leukotriene
receptor antagonist such as montelukast, zafirlukast, pranlukast, or a lipooxygenase inhibitor

25 including 5-lipooxygenase inhibitors and FLAP (5-lipooxygenase activating protein) inhibitors
such as zileuton; (5) an antihistamine such as bromopheniramine, chlorpheniramine, dexchlor-
pheniramine, triprolidine, clemastine, diphenhydramine, diphenylpyraline, tripelennamine,
hydroxyzine, methdilazine, promethazine, trimeprazine, azatadine, cyproheptadine, antazoline,
pheniramine pyrilamine, astemizole, terfenadine, loratadine, cetirizine, fexofenadine,

30 descarboethoxyloratadine, and the like; (6) a decongestant including phenylephrine, phenyl-
propanolamine, pseudophedrine, oxymetazoline, ephinephrine, naphazoline, xylometazoline,
propylhexedrine, or levo-desoxyephedrine; (7) an antiitussive including codeine, hydrocodone,

- caramiphen, carbetapentane, or dextramethorphan; (8) another prostaglandin ligand including
prostaglandin F agonist such as latanoprost; misoprostol, enprostil, rioprostil, ornoprostol or

35 rosaprostol; (9) a diuretic; (10) non-steroidal antiinflammatory agents (NSAIDs) such as
propionic acid derivatives (alminoprofen, benoxaprofen, bucloxic acid, carprofen, fenbufen,
fenoprofen, fluprofen, flurbiprofen, ibuprofen, indoprofen, ketoprofen, miroprofen, naproxen,
oxaprozin, pirprofen, pranoprofen, suprofen, tiaprofenic acid, and tioxaprofen), acetic acid
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pharmaceut | cal |y acceptabl e exCipients for, inhalation use t hanol ,
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drug partifl es,are st r?d &md?r PLEssure.Jn a suspension gr sol utd on form
as beclomethasone, methylprednisolone; betamethasone, predmsone, dexamethasone, an

20 hydrocortisone; (19) triptans commonly used for the treatment of migraine such as sumitriptan

and rizatriptan; (20) alendronate and other treatments for osteoporosis; (21) other compounds
such as 5-aminosalicylic acid and prodrugs thereof, antimetabolites such as azathioprine and 6-
mercaptopurine, cytotoxic cancer chemotherapeutic agents, bradykinin (BK2) antagonists such as
FK-3657, TP receptor antagonists such as seratrodast, neurokinin antagonists (NK1/NK2), VLA-

25 4 antagonists such as those described in US 5,510,332, W097/03094, W(097/02289,
WO96/40781, WO96/22966, W096/20216, W096/01644, W096/06108, W095/15973 and
W096/31206. In addition, the invention encompasses a method of treating prostaglandin D7
mediated diseases comprising: administration to a patient in need of such ireatment a non-toxic
therapeutically effective amount of a compound of formula 1, optionally co-administered with

30 one or more of such ingredients as listed immediately above.

METHODS OF SYNTHESIS
Compounds of Formula I of the present invention can be prepared according to
the synthetic routes outlined in the following scheme(s) and by following the methods described
35  herein. Abbreviations used include: Ac=Acetyl; Bu=Butyl; COD~1,5-cyclooctadiene;
Cp*=pentamethylcyclopentadienyl; CPME=Cyclopropyl methyl ether; DCM=Dichloromethane;
DIPEA=Diisopropylethylamine; DMF=Dimethylformamide; EA/EtOAc=Ethyl acetate;
Et=Ethyl; Hex=Hexane; HMDS=Hexamethyldisilazane; [P A=Isopropanol; IPAc=Isopropyl
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conposed of orile or nore cr yst alline sugar S; tﬂg carrier 0
Rl ) ST\E [I(COD)Cil, N
;: AF 4 CO,Pr \ Rta e Ria™ [ b y
1 KOBUWDMF Ry L/ S
PFOZC R1b OPr
o)
1. NaBH,/MeOH/THF
2 MeCUELN/CH,Cly £ = N/ _NaNgDMF - 0 'i
Y =
Rip
(5 VIE Y
Non-commercial alkynes can be prepared by reaction of trimethylsilylacetylene
and the corresponding benzyl halide IX using ethylmagnesium bromide and copper bromide
(Scheme 2, Gazz. Chim. Ital. 1990, 120, 783). Removal of the TMS group in X can be
- accomplished by using aqueous KF in DMF to afford the desired substituted alkynes XI.
20
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particles may be conposed of one or nore sugar al cohols or polyols.
Preferably, the carrier particles are particles of dextrose or | actose,
especi al lwolamiosmesy | n enbodi nents of the present inventcomseioom7usilize
conventional dry powder inhalers, such as the Handi hal er, Rotohaler,

D skhal er, Tw sthal er and Turbohal er, the particle size of the carrier
particles may range fromabout 10 mcrons to about 1000 mcrons. In certain
of t heSeheanddSymehesis of alkynpmarticle size of the carrier particles may range
from about 20 microns to about 120 microns. In certain other enbodi nments,

the size of, at | east RI0% hymymiabt o:‘lét_hg arri ergPakdd cl estsi s | % t han
1000 n‘icrmﬁs—ﬁn‘ ”d*prm%feﬁablg’%s—bet“ en CWW 1000 mrcrions. The
relatively | arge size&,of thes& @arrier parficles diWes good flowRand

entrai nment characteakstics. Wiere present, the anount of carrXer particles
will generally be up to 95% for exanple, up to 90% advantageously up to
80% and pr ef er abl5iaagte sushBe HlblandeX Yleen bapretarsd vsing Qlisk ghemisirght . of . t he

powder ROt NP ARG : i i y be up to
50% angy%ig%/\dant ageoa}s)léf&t%sz‘gﬁgot%; %’?Sggiy& @éﬂc@!{oﬁc@&%ﬂo&%ﬁ%gaﬁ1 based on

ly u /
The> £ oPESS BT 1t Tiale SGAREe fdetolidic RAGE G 2536 LCkiazale sugh as
per f or KEVicen bogidhhet ustigh rathehiuhfetdhplex QF ARNCHBAr SRR, agr,dsoegd/ or metal s

salts pof .stearl Ci ch as nesi or. cal cium.stearat.e. Conpounds of

f or mul gyﬁiroh%; Ogﬁggoﬁglggﬂiaﬂ?@ugggsﬁ Wlﬂg%BfW@? Of])‘fc%a Ysttories for rectal
adm ni stration of the drug. These conpositions can be prepared by m xing

t he dr A i e =B [T A 04 i is solid at anbi ent
t enper g%ue\rmeéﬂbséin%#%sﬁg& ’%?’q %’é‘{sr@%ﬁa‘#p%eﬁ%gfﬁaggés Q{]La?ﬁ Il therefore nelt
in the rectumto release the drug. Such materials are cocoa butter gnd

pol yet hyl ene gl ycols. For topical use, creays, ointnents, gels, sol% ons

or suspensions, etc., containing the compoghdiof fornula | are enpl

(For purposes of this application, topical aMljcC ]' 0 Il includ
washes and gargl es¥s) Topical formnulation y i
pharmaceutical canier, cosolvent, | qi fi i

_mout h
of a

preservat i and enol |} gnt.l. Conbhpdtions with Ohe r the
treat nﬁmat_u/a\ evention & _prosta n r’rggl at ed di seases oun&_I
b r
Riy OPr
VHI o™ X1 Y
+ 0O 1, 4-triazoles
H--=-Y, Y1~(\},\‘
-N —
NaOH/MeOH/THF N-N
XI o
. N
R1a’{:/‘”/ Y/
R4y OH
XV
10 1,5-triazoles

Ketone XVI was previously reported in J. Med. Chem. 2005, 48, 897. Conversion
of the ketone moiety XVI to the azide XVIII can be carried out via a standard 3 step protocol
involving reduction with sodium borohydride, mesylation with methanesulfonyl chloride and
displacement with sodium azide. Azide XVIII can be coupled with alkyne XI using either

15 copper or ruthenium to obtain triazole XIX. Standard hydrolysis furnished the desired acid XX.
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of formula | may be co-adm nistered with other therapeutic agents. Thus in
anot her aspect the present invention provides pharmaceutical conpositions
for treatwogoprosizagl andi n nedi at ed di seases conpri si ngpraTiusesi@penis cal |y
effective anmount of a conpound of forrmula |I and one or nore other

t herapeutic agents. Suitable therapeutic agents for conbination therapy
with a conpound of forrmula I include: (1) a DP receptor antagoni st such as
S-57518chee 4 corticosteroid such as triantinol one acetoni de, budesoni de,
becl omet hasone, nonetasone furoate, fluticasone propionate, and
ciclesonide; (3) # b-agonist such as sal neter®Ms fornoterol, ter but gl i ne,
nmet apr ot erenol ,~&{ buterol and the |ike; (4) | eukotri ene nodifier y

i ncl udi ng_a 4@ i €pilab HFHRNt '

zafirl Bkaaﬁt, prant uk sCIgHNCHAG Brygenas nhi bitor—tng) udi
5-11i poo>éyg’ ask i ng;bitors and FLAPR(bB’- Xy ase activdt & Rot ei n)
i nhi bitor's suc zileuton; (5) an antihi stam ne such as B®gonopheni i ne,

chl or pheni rgpg ne, odexchl or phenrami ne, triywvmalodi ne, clemastinegyyyy
di phenhydr am ne, di phenyl pyraline, tripel enname, hydroxyzi ne, o

net hdi | azi ne, promethazine, trinmeprgzine, azatadine, cyproheptadine,

ant azol i ne, pheniram ne pyrilam ne, ’\t!ren‘i zol e, terfenadine, | Efapadi ne,
cetirizine, fexofenadine, descarboet yl oratadine, and the Ii ,@;;\’1(6) a
decongest ant includi ng phenyl ephri ne;s phenyl propanol am ne, psgudophedri ne,

oxymet azQ *kn oD i ep rei ne, @ e, xylonetazoline, exedri ne,
or | evo-éesoﬁ';teMw&’ ; QR?)___‘ ! uégﬂ&!é”‘:ﬂﬂﬂgibi o ydr ocodone,
car am ph@R Cut 8tk aent ane.,” §x dext r anet hor phan; (8) 'an n prostagl andin
| i gand i ncl udi ng prostagl afdi n F a\gg\?@@t such as | at aRgpr ost} Yoprost ol ,
enprosti |l H—5oplostil, onoprostggxor\rosaprostol; (9) a NXurethc; (10)

non- st eroi dal__antiinfl amat ory agent g (NSAI Ds) such as propi onit aci d
derivatives @gl m nopr of en, benoxapr of en, bucl oxi ¢ acid, carprofen,

f enbuf en, fenoprofen, fluprofen, flurbiprofen, ibuprofen, indoprofen,

ket op][ of eni omr Ollgft&i%e @&@rtgﬁ&@cp&ﬁﬂﬁﬂ]{amf)m@inw@{v@i ding Bé@g@ﬂﬁ?ﬂ‘ en,
suprofen, . tiaprof en| i d, and. tioxaprofen), acetic ac rivatives .
(i ndor SEBAHIRES iR Praaf@ﬁéft@%aﬂsynw iSHean 4F doppiedisde ?C%ﬁ&%*gﬁﬁ%x U A Ehac,
f erscl camheunaof thtrafmettiyladzacniuhuhotide taahydrbifbaffaed wisdoxenaacid okpemak,
sulind tiopinac. telnmetin,. zi acin, an Lrac fe 1Cc acid
deri vaéﬁfqz}’gg c%rﬂa%?rgﬁgﬁg? %y 3@?%?10%%%%%@8@8?&?&@5@%%@* é%ﬁ%moni flumc
aci d aprdvide lafkynea MiXd VaSicime bi Kotmebhydhe Kr; kastiet,iM.; &berbacke W v &t ve &7 €. didrui xi sal
and 2001, 3313-23332). Gemimal dimethyl o-substituted alkynes can be prepared through

deprotonation of ester XXV with sodium hydride followed by alkylation with methyl iodide.

10 Reduction of the ester XXVI, followed by oxidation under Swern conditions yields the aldehyde
XXVI. Treatment with Bestmann's reagent provides the desired geminal dimethyl substituted

alkyne XXVIIIL
Scheme 5
1. PA{OAC),, tBu;P-HBF, y
T TRt m—Si/—— Cy;NMe, MeOH, 50 °C mR
2 N\ 2 Meg;NF-3H,0 x
XX1 HOAC XXl
15
—— n-BuLi, Mel N
XX XXIv
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flufenisal), oxicans (isoxicam piroxicam sudoxicam and tenoxican),
salicylates (acetyl salicylic acid, sulfasal azine) and the pyrazol ones
(apazone,wbeaeapiqessyl on, feprazone, raofebutazone, oxypheahbuisazones713
phenyl but azone); ( 1 1) cycl ooxygenase-2 (COX-2) inhibitors such as

cel ecoxi b and rofecoxib; (12) inhibitors of phosphodi esterase type IV
(PDE-1V) e.g. Ariflo, roflumlast; (13) antagonists of the chenokine
receptors, especially CCR-1, -2, 1aHBHCCR- 3; (14) chBts#sae? ol | oweri ng
agents such._asy HVGGeeAvgieduct %eoi i PRYIGHSde| oyasiat i ﬁ?é‘g fnvast &ti n and

aly
s EA

pravast atfen, Jfl ovastatin, aRorvastatifiland oRfer?st at segue ants
(chol estyranPne and col estipol )9 nicotinic acid;, fenofibric acid A
derivativesyfgenfibrozil, clofjprat, fenofibra !iind benzafi br at %}vm and
probucol ; (15) anti-diabetic ts such as in&Ql n, sul fonyl uredas,

bi guani des (netform n), a-glucosidase inhibitors (acarbose) and glitazones
(troglitazone, pindgleiXX¥Xbo® beprgparedizaietal (NXIX) artdainone(XXN) fdrmatioke) ; (16)
pr epar gt i : i rfe e i - 1 b);
(175 Bl aRE by ek El iz AR e b SRR AR oy b FloPle KB

br omi d¥8XXH.ot Foptamveisioaral detone todpial peelt] XX YHI cae be agoamphisindonis gezyaied

gl yropyanQlcats st wdird@iBl Bebyaagyrrol ate), as well as selective
muscarinic M3 antagoni sts; (18) steroids such as becl onet hasone,

met hyl pr edni sol one, bet anet hasone, predni sone, dexanethasone, and

hydr oceéHdnsome; (19) triptans commonly used for the treatnent of mgraine
such as sumtriptan and rizatriptan; (20) al endronate and other treatnents
for osteoporosis; (21) other conpounds such as 5-amigmosalicylic acid and
prodrugs theregf, anti m,?tngﬁ”e)lﬂist‘\es suchoasom@zat hi o & %? §OA°

mer capt opur j_nej cyt ot oxi®&CsShcer hg/mz,hé[ap LC agents,” dyki ni n ( BK2)
ant agorﬁtgics)\saé\h%smﬁﬁt 5 ;Il\gnlzfg)éept og%ﬁnt ggt%:”lrt]i sts _syeh as seratrodast,
neur oki ni n ant agoni sts (NKI' 9 ), VLA- ant agoni sts such as those
described in US 5,5 10,332, W007/03094, W97/02289, W96/40781, \WOO6/ 22966,
W06/ 20216, WOS6£01644, WIOEA06208-BAEBE/ 15FFRCand WOO6Y 3 1206. In

addi tion, the imyehtion encomydsSBYEANEL hod of /treat 7§, pr o8tddhdi n D2

nmedi at ed di segses™~gonpri Sizf_‘%t uqgﬁieréi(ﬁtrati at 'Pegf igmg%pﬁgwogéog(?ch

treat mephc xbge:t herapeutrcally effe armoun ac un
fornmula |, optiggal |y co-administered with gne r mgke of such ingredients
as listed i nmedi ately above.
EtO,C. EtO,C
ketoreductase
K,HPO,, NADP, IPA
N or N
N alcohol dehyrogenase, N
R. erythropolis, formate
F O dehydrogenase F “OH
XXXH NAD, DMF, H,0 XXXH

Alkylation of the ketone VI with iodomethane provided the substituted ketone
10 XXXIV. Conversion of the ketone moiety XXXIV to triazole XXXVII was carried out
following a protocol similar to the none-methylated ketone shown in Scheme 1 and Scheme 3.
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METHODS OF SYNTHESI S Conpounds of Forrmula | of the present invention can be
prepared according to the synthetic routes outlined in the follow ng
schene( s)wandiongodzel | owi ng t he nmet hods descri bed her ei npclise@vioad7idns used
i ncl ude: Ac-Acetyl; Bu-Butyl; COD |, 5-cycl ooct adi ene;

Cp”- pent anet hyl cycl opent adi enyl ; CPME=Cycl orropyl nethyl ether;

DCMEDI chl or onet hane; DI PEA=Di i sopropyl et hyl amme; DMF=Di net hyl f or mam de;

EA/ Et CPabrelrtetiiy| acetate; Et=Ethyl; Hex=Hexane; HVDS=Hexanet hyl di si | azane;

| PA=I sopr opanol ; | PAc”l sopropyl acetate; iPr”lsopropyl; M=Mthyl;

Ms=Met hanesul fony| (nesyl); MIBE-Met hy tPbutyl ether; PrHPropyl; om

t enper at ure; =Ter t -tivypls; TEAMTr i e am ne; THF==Tet r ahydr of ;
TMVSKTr i met |5 p- TSM@E-toI ue Yon/c aclth aoalbin i ng

substi gu .dés Vi T i n_seven-consecut | VE§, s.
Condensat X f 4-0xopi el ate | Rwth slbsPPtuted hydrazi ne§™ 1 i n\rePPuxing
tol uene Pesult's—¢n the ethyl ester interfiediates Il11. Upon treatnent of 111l

wi t h et hanesul fignic acid i n propanol xybdie correspondi ng i ndol egxiw &an be
obt ai ned. RegYlosel ective additiyon_of the anion of trinmethyl sul foniumiodide
onto the ester at the 2-positi on}/ﬁﬁ}’ t he indol e provides }?’r}ples V.
Cyclisation of Vin the presencenofN a catal ytic anmount ofyehl oro(l

, 5-cyclooctadi ene)iridiuml) dpaer affords the desired t oi ndol es VI.
Conver si on' YN ket one prow t/o t henazmeow! | | n arried out via a
st andar d "3, §l-BRcBheL 0cBls TVl AThg reduction wim%sgi bor ohydri de,

mesyl ati on ménkehemet hanesy) ton rori de and di spl’&€eient owi th sodi um

azi de. Scheme=t-ySynthesis of azdes MsOH PrOH Non-co cial al kynes can
be prepared lxy reaction of tigmPhyl silyl acetyl ene ahghyvi e correspondi ng
benzyl halide I X using el hyl mragnesum brom de and copper brom de (Schene 2,
Gazz Chim Ital 1990, J20, 783). Renmpval of the TNS_group in can be
acconpl i shed by Bsihgiteed aburesiean also preoijeh Mt pgide ﬁ%lh'é%’i‘%%ﬂ“ i tuted
al kynegatatyst 8¢ pRWRIc rOYioisb@eiis naktued dVINES-thiaéokesXIFollowagGkparstighofdsonidrk | and

XV 5 anan%eh)}gl}(ﬁ 3¢ 6ftne %ér?&pgﬂigg es%grg,rgarsgorxﬁic acids XXXVIII and XXXIX were

obtained.
Scheme 8
Y, Y,
&)
N3 — Y2 ! Y~ N
1 —— - k| i
) Y1 Y2 N N N-‘N
AN Cp* Ru(COD)CI
Rqa 0] - / ! 2 N k3 N N
R Ria L, = YV R, —
i 2)LIOHORNaOH g U g
0 1b Ry
vill ? OH ©
XXXVIH OH yyexix
10 Compounds of formula I can be prepared according to the procedures described in

the Schemes and Examples herein, using appropriate materials and are further exemplified by the
following specific examples. The compounds exemplified are not, however, to be construed as
limiting the scope of the invention in any manner. The examples further illustrate details for the
preparation of the compounds of the present invention. Those skilled in the art will readily

15 understand that known variations of protecting groups, of reagents, as well as of the conditions
and processes of the following preparative procedures, can be used to prepare these compounds.
It is also understood that whenever a chemical reagent is not commercially available, such a
chemical reagent can be readily prepared by those skilled in the art by either following or
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Cycloaddition (3+2) of azides VIII and al kynes Xl in presence of copper
i odide affords exclusively the 1,4-triazole XII (Angew. Chem Int. Ed.
2Q02, 41,wd3968)a99m95- Tri azol e such as XIV can be prepar edTas2ong/oa47msit heni um
complex (J Am Chem Soc. 2005, 727, 15998). Hydrolysis of XIlI or XIVin
aqueous base yields the final product X1l or XV. Schene 3: Synthesis of
1,4-triazoles (Part A) and 1,5-triazo es (Part B) Ketone XVI was previously
report ze:hipﬁng BndviedmeBodsnlesObE] in4ls ligGTure Chl vemsranres firet degrdee Celsaisrmplass y - XV
to the,s I ot oco
i nvol vi ng re uct{% ol‘r?ﬁ% E& C(gﬁﬁln‘? oroh %%‘?ﬁglékg@g I'at or?’%ﬁrIlnggg
met hanwstiressapy (BB orde amasriiedp p@é@ﬁ%ﬁhemwa HO@%IOEHW%?? SERSLropeOPY SARGDY |
can be coupled with alkyne Xl using either copper or rutheniumto obtain
tru@zole XI X. Standard hydrolysisaéﬂéﬁbﬁﬂg the desired acid XX Schenme 4 X
ernative route to non-comrer ci i nvol ves usi ng Sonogashira
condl t {7oEsBérery [ 10¥,B iazbMB-1d)-&.7 180 -wdniabiyropyridofl  Befinddletl-gftataicacet y| ene XX |
by using catal ytic anount of tetranethyl amonium fluoride tetrahydrate
buffered with acetic acid. Inter al kynes can be prepared by al kyl ati on
of the termnal alkyne c c |j] | iodide to provide al kyne XXI'V (Schene
5, Knobloch, K. ; Keller, M; Eberpagh, W Eur Phy . Og. Chem 2001,
3313-23332). Cemi mal di met hyI a- i kynes can be prepared through
deprotonation of ester XXV wi thjsodhu rilde followed by al kylation with
met hyl iodide. Reduction of theregpher XXVINT N ol | owed by oxidation under
Swern conditions yields the aldehyde XXVII. Treatment wi th Bestmann's
reagent provi des t he deS| red Sem nal di rreth I substl tuted ai k ne XXVI 1.
ScheneS®&pY1- eyl (74 I o INDOR DR P -totsalay drowymgielil.2)
can be prepared Myg]gﬁﬁﬁg (XXI'X) and i m ne (X&&Q formati on,
10 To a stirred solution of propyl (7-azido-6,7,8,9-tetrahydropyridof1,2-a]indol-10-
yDacetate (1eq) (Synthesis described in WO07019675 Al) and prop-2-yn-1-ylbenzene (2eq) in
tetrahydrofuran (THF) (0.1M) at room temperature was added diisopropyl ethylamine (DIPEA)

(5eq) and Cul (5eq). The reaction mixture was stirred overnight then quenched with NH;Cl sat

A_A«_

and extracted with ethyl acetate (EA), washed with brine, dried over Na;SO4 and evaporated.
15 Purification by combi-flash EA/Hex 0-100% afforded the desired compound which was used
directly for next step.

Step 2:
To a stirred solution of propyl [7-(4-benzyl-1H-1,2,3-triazol-1-y1)-6,7,8,9-

20 tetrahydropyrido[1,2-a]indol-10-yljacetate (leq) in THF / MeOH (2:1, 0.1M) at room
temperature was added a 2M solution of potassium hydroxide (10eq) The reaction mixture was
stirred at room temperature for 2h then quenched by adding HC1 10% until acidic pH and diluted
with dichloromethane (DCM). Filtration through a phase separator followed by evaporation
afforded the desired product as a white solid. 'H NMR (400 MHz, DMSO-ds): 6 12.13 (s, 1 H),

25  8.05(s, 1H), 7.46 (d, 1 H), 7.40(d, 1 H), 7.34-7.17 (m, 5 H), 7.12-7.00 (m, 2 H), 5.35-5.18
(m, 1 H), 4.67 (dd, 1 H), 4.32(dd, 1 H), 4.02 (s, 2 H), 3.69-3.50 (m, 2 H), 3.07-2.92 (m, 2 H),
2.52-2.30 (m, 2 H). MS (+ESI) m/z: 387.2.

EXAMPLE 2

30 {7-[4-(4-Methoxy-phenyl)-[1,2,3 Jtriazol-1-y1}-6,7,8,9-tetrahydropyrido[ 1,2-a]indol-10-yl}-acetic
acid
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foll owed by Heck cyclization and ylide formation. Indiumcatal yzed

cyclization provided ketone XXXI|I. The conversion of ketone to chlral

al cohol >Xx&l2bio/ma039be acconpl i shed via enzynme reducti onPrco/usesmabd71s he
requi red stereocenter. Schene 6 0C | PA Al kylation of the ketone VI with

i odonet hane provi ded the substituted ketone XXXIV. Conversion of the ketone
noi ety XXXI'V to triazole XXXVII was carried out follow ng a protoco

simlar to the none-nethyl at ed#ket one shown i.n Sehenme 1 and Schene 3
.Schene 7 Disubstituted al kyne an al so be pled with azide VI | using a
ruthenlun1catalyst to provida ajregi e M xture of 1,4,5-triazoles.
Fol | om ng separation of isongr g , sis of the correspondi ng esters,

carboxylic acids XXXVIII anr@ A wbt ai ned. Schene 8 Conpounds of

formula | can be prepared according to the procedures described in the

Schemes and Exa”?ﬁee?ﬂn{"%fn\%ﬁdﬁnd Q?pﬁ%rugﬂ{ 'aﬁ&ﬁg&%ﬁ&&eﬁhﬁes%@ L8 i “” her

I'c exa S exe ified

exenmplified
r e hoEXAMREYek fonerom! €bnade ok ecahmaopyigoalha-alirdob | 66 et mbht | on | n
any rra&ﬂﬁiyi-atTlh@thS%ﬁ%H&&é fURMYE t400 NiHSt DRISO- g8t 8 12514 @ 1 GSBWMFH on of

rosti | BHier 2L ot Cht kol s 54%&&@%3%%33@ Sl dgent s,

as wel H),a$.401dd, el 3 ¢s] DAY, amd (RROERSEES 3O (hhe HoIMS\WERD) pr/epasat i ve
procedures, can be used to prepare these conpounds. It is al so understood
t hat whenever a chemical reagent is not commercially avail able, such a
cheni cal reagent can be readily prEBAMRLIDY those skilled in the art by

ei t her r i o] ture. All
t enper :ﬁ gr es%ngl’c@ij %gésl 1(%)?9#3%‘@&%2%%??&%2;@@8% Zgw%a?slé g‘%@ct ra (Ms)
were neasured either by electrospray ion-mnas pectroscopy (ESMS) or by

at nospheric pressure chem cal ionization na ectroscopy (APCI). EXAMPLE
1

10 o

Step 1:

To a stirred solution of propyl (7-azido-6,7,8,9-tetrahydropyrido[ 1,2-a}indol-10-

yl)acetate (Synthesis described in WO07019675 Al) and prop-2-yn-1-ylbenzene (1.5eq) in

15 benzene (0.3M) at room temperature was added chloro(1 ,5—cyc100btadiene)~
(pentamethylcyclopentadienyl)ruthenium(Il) (0.1eq). The reaction mixture was flushed with
nitrogen then heated to 80°C overnight, cooled to room temperature, filtered through silica gel,
washed with EtOAc and concentrated. The residue was purified by column chromatography on
silica gel eluting with EtOAc/Hexane (0 to 50%) to give the desired racemic esters which were

20 resolved by SFC using a 10x250mm Chiralpak AD column eluting with 40%MeOH at SmL/min
at 150BAR and 254nm (retention times = 7.5 and 9.8min).

Step 2:
The resulting chiral esters (1eq) (retention times = 7.5 and 9.8min) were

hydrolyzed separately at room temperature using a 2M solution of potassium hydroxide (10eq) in
25  THF/MeOH (2:1, 0.1M). The reaction mixture was stirred at room temperature for 2h then

quenched by adding HCI 10% until acidic pH and diluted with DCM. Filtration through a phase

separator followed by evaporation afforded EXAMPLE 3.1 and 3.2 respectively. 'H NMR data

is for EXAMPLE 3.1: *H NMR (400 MHz, DMSO-dg): § 12.14 (s, 1 H), 7.57 (s, 1 H), 7.46

(d, 1 H), 7.43-7.28 (m, 2 H), 7.40-7.22 (m, 3 H), 7.29-7.19(m, 1 H), 7.05(t,2 H), 5.14 (s, 1
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[ 7-(4-Benzyl -[| 52,3]triazol~l -yl)-6,7,8,9-tetrahydropyrido[l ,2- ]indol-
10-yl] -acetic acid Step 1: Propyl r7-f4-benzyl-Iff-1 ,2,3-triazol-l -vlV6J
, 8. 9- t et ratbydroapyospdo[ | , 2-fljindol - 10-yl] acetate To &C3tuseeied2403 uti on
of propyl (7-azido-6,7,8,9-tetrahydropyrido[l ,2-aJindol- 10- yl)acetate
(leq) (Synthesis described in WX07019675 Al') and prop-2-yn-1-yl benzene
(2eq) in tetrahydrofuran (THF) (0.1M at room tenperature was added

di i sopHppy.63-atAyrartitie 4D GEAH)( 84§)(t, ard), Qul1-836¢n, 2 He 3r094d! 1 b, B0t ure

was st { bracted with ethyl
acet atier]% Eﬂ) P%Q ?Oi?ﬁnlbﬁr%gf rb|4e rTP?;JFﬁ\ﬁat(%%&)Ia%devapor at ed.
Purification by conb-flash EA/ Hex 0 100% afforded t he desired conpound
vvhich vvas used directly for next . To a stirred solution of

pro 4-benzyl -1 /f- 3tr|azol - tetrahy rido[l, 2-
ol &?P&Ee@laroeh%rr%)mrtﬁylﬂﬁ J ZMW% ﬂ} 6@7@9@ e*a%hyrlwrﬁige[gr%r ature
vvas ad&i]efdjoa,mlyll)a@émtacﬁh of potassi um hydroxi de (10eq) The reaction m xture
was stirred at roomtenperature for 2h then guenched by adding HC 10%
until acidic pH and diluted with dichl orop ane (DCM . Filtration through
a phase separator followed by evaporati on gded the desired product as a
white solid. 1H NWR (400 MHz, QUSQ.d6) f3(s 1 H, 805 (s, 1 H),
7.46 (d, 1 H, 740(d 1H, 7..17 mdSH), 7 12-7.00 (m 2 H),
535-5.18 (in, 1 H, 4.67 (dd, 1 F .32( 1 H, 4.02 (s, 2 H,
3.69-3.50 (m 2H)307292( ZJj)N .30 (m2 H. M5 (+ESI) m z:
387.2. EXAMPLE 2 {7-[4-(4-Methg p nyI -'T\ ,\2
J3]triazol-1-yl]-6,7,8,9- tetrthdropyrldo[I?‘I ]indol -10-yl }-acetic acidThe
title conpound was prepared usi ng anal ogous procedures described i n EXAMPLE

1 1; r im propyl (ZTHezttzﬁi@c&nﬂo&d%afsewpafmdrsmgwhm ds,&oce@lﬁaa@@émb@dm ) acet at e
o 1 Sl 45 A S S GO0 o 180 el
mo 4 HphloBophBryd p86p-Layn- Liylkher 4 T AMR 00MEz, DMSO-dq):  12.14 (s, 1 H), 7.91 G,
1H), 7.54(d, 2 H), 7.49(d, 1 H), 7.35(d, 1 H), 7.25 (t, 1 H), 7.11-7.00 (m, 2 H), 5.48-5.32
(m, 3 H), 4.78 (dd, 1 H), 4.37 (t, 1 H), 3.62 (d, 2 H), 3.43-3.34 (m, 1 H), 3.24-3.09 (m, 1 H),
3.09-2.97 (m, 1 H). MS (+ESI) m/z: 471.1.

15 EXAMPLE 5
(7-{5-[1-(4-Fluoro-phenyl)-1-hydroxy-ethyl]-[1,2,3]triazol-1-y1}-6,7,8,9-tetrahydropyrido{ 1,2~
alindol-10-yD-acetic acid

OH N OH

] NT

The title compound was prepared using analogous procedures described in

20 EXAMPLE 3 from propyl (7-azido-6,7,8,9-tetrahydropyrido[ 1,2-a]indol-10-yl)acetate and 2-(4-
fluorophenyl)but-3-yn-2-ol. Separation of the resulting diastereoisomers was performed at the
ester stage by flash chromatography using a gradient of 10-70% EA/Hex afforded two
enantiomeric mixtures. The faster eluting enantiomeric mixture was resofved on chiral HPLC
using a 50x400mm Chiralcel OD column eluting with 8% 1PrOH, 8% EtOH, 83.75% Hexanes

25  and 0.25% Et3N at 60mL/min and 254nm. The resulting esters (retention times == 18.4 and
22.1min) were hydrolyzed separately in THF/MeOH (2:1, 0.1M) at room temperature using 1M
solution of sodium hydroxide (10eq). The reaction mixture was stirred at room temperature for
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H 4.40 (dd5 1 H, 3.80 (s, 3 H, 3.61 (s, 2 H, 3.12-3.01 (m 2 H. M
(+ESI) miz: 403.1. EXAMPLE 3 [7-(5-Bepzyl-[I| ,2,3]trazol-1-yl)-

, 7, 8, 9-t ewoahydwegyri do[| ,2- jindol-10-yl] -acetic aci #Cstuspoido282nopyl

[ 7-r5-benzyl -1 -L23-triazol-1-yl)-6,7,8,9-tetrahvdropyrido[1l.2- alindoll p-
yl]ac 'etate To a stirred solution of propyl (7-azido-6,7,8
J9-tetrahydropyrido[l,2- ]indol-10- yl)acetate (Synthesis described in
W007 0 136iHen Ab¢nchad by addin@ Hyh 1 0%eyirié nddieel] dnddib)ed with&T2dn Eﬂtrﬁ)mc&i\)ﬂu@.tghr oom

(ront aBkS) %%f%ﬁ%ﬁﬁwé“ﬁ bR AR IFERAMPLE 1804 53, i ¢t ure
was fl xsvsmvem Ah nslpmgdntmg]mnhemm 11313 988153004 rowéveﬁ mhlrabHBL@dlsmg F oom
t enper §6u08mn chfrﬁﬁad)@ lar Wg%ﬁf jd%ﬁ’rgﬁ vo%&%ﬂew@n@%mﬁrﬁmm The

concentrat ed. The resid S purif by caql umm chromat ography on silica
gel’ el I§EHIHBE Gitens (@Efeaenng;@aﬁelg(i)altdoi‘@@%vvfﬁ@W%eﬁénaéiﬁl BEPEOEAY ¢ esters

whi ch agegbddamohy araffyrd BRAMPIIYSS ah0525esmecEily.al P akviRARaeql BHIEXCAMPING

o o - Srapik ATRMEL s oA AR <%§”®»”‘7(%féq%?@ﬁéaﬁﬁxt? BAE, o

and 9. By A1 \drieHpyt2o(ty2 80, Saper.en ehy2 H, 6.69 (n, i éfperait @@y EHYS 115 (dd,2M

sol uti Si h
reactlgp} &)54%0&% 3%?)@ Iﬁﬁigﬁ g%q)%q%le%lﬁf Jy\/? (% t}bénzq%}zluenc %;ﬁ by
addl ngHHd 9@@@/03&@5|1| 3atidite. pHaM$ dESrea: w&h DCI\/l Filtration through a
phase separator followed by evaporation afforded EXAMPLE 3.1 and 3.2
respectively. 1H NVR data is for 3.1: HNWR (400 MHz, DMSO-J6) : d
12.14 (s, 1 H), 7.57 (s, 1 H, 7% 7.43-7.28 (m 2 H) 7.40-7.22
(m 3 ¥-[5-0- PEeanl &ﬁ:l(ﬁ}féhtyl) H)2,3 friddol -4 tyi] Q7Jﬁ)9~teﬁaﬂy4iré}%/r1d3;ﬁ)2 aﬁn&ﬂ a8 (m 1
H)428{bﬂ§ 8 (t 1H),381336(m2H),3. (d, 1 H), 3.02-
2. 73 (MM 250207(m 1 H, 2.22-1.94 (m 1H).|\/IS(+ESI)n12
387.2. EXAMPLE 4 (7- {5-[(2,6-dichLorophenoxy)nethyl]- 1H1,2,3-triazol -
1-yl}-6,7,8, 9-tetrahydropyrido @ -10-yl )acetic acid

OH
15 N=N

The title compound was prepared using analogous procedures described in
EXAMPLE 3 from (1-ethynylcyclopentyl)benzene and enantiomerically pure propyl (7-azido-
6,7,8,9-tetrahydropyrido] 1,2-a]indol-10-yl)acetate, prepared by resolution of the racemic azide
on a 4.6x250mm ChiralCel OD column eluting with 15% MeOH, 15% iPrOH, 69.75% Hexanes
20 and 0.25% EGN at ImL/min and 254mm. Retention times = 10.3 and 11.5min. EXAMPLE 6.1
and 6.2 were prepared from the chiral azide with the retention time of 10.3 and 11.5min
respectively. "HNMR data of EXAMPLE 6.1: 'H NMR (400 MHz, DMSO-ds): & 12.13 (s, 1
H), 793 (s, 1 H), 7.42(d, 1 H), 7.36 (dd, 2 H), 7.31-7.23 (m, 3 H), 7.13 (d, 1 H), 7.07-6.97
{m, 2 H), 459 (s, 1 H), 3.98-3.89 (m, 1 H), 3.58-3.46 (m, 2 H), 3.03-2.92 (m, 1 H), 2.29-2.20
25  (m, 1 H), 2.10-2.01 (m, 1 H), 1.54-1.43 (m, I H). MS (+ESI) m/z: 441.2.

EXAMPLE 7
[7-(5-Benzyl-{1,2,3}triazol-1-y1)-4-fluoro-6,7,8,9-tetrahydropyrido{ 1,2-a]indol-10-yl]-acetic acid

_05 .



The title conpound was prepared using anal ogous procedures described in
EXAMPLE 3 from propyl (7-azido-6,7,8 9-tetrahydropyrido[l, 2-

] i ndol - 10w9l2pacmwbd@be and 2, 6- di chl orophenyl prop- 2-yn- lpcylusediome4713 HNVR
(400 MHz, DVMsO-4): d 12.14 (s, 1 H, 7.91 (s, 1 H, 7.54 (d, 2 H5 7.49 (d,
1H, 7.35(d, 1 H, 7.25 (t, 1 H, 7.1 1-7.00 (m 2 H), 5.48-5.32 (m 3
H, 4.78 (dd, 1 H5 4.37 (t, 1 H, 3.62 (d, 2 H, 3.43-3.34 (m 1 H),
3.24-3.09 (m 1 H), 3.09-2.97 (m 1 H" g’+ESI) mz: 471.1. EXAMPLE
(7-{5-[1- (4-Fluoro-phenyl)-I-hydroxy-ethyf? ][I, 2, 3]triazol-1-yl}-6,7,8,9-te
t rahydropyrido[l, 2~ a] ndol - 10-yl)-acetic mchd The title conpound was
prepared using anal ogous procedures deseK| i
(7-azido-6,7,8,9-tetrahydro ryri 2~ ] bndol -10-yl )acetate and 2-(4-

fl uor ophenyl ) but-3-yn-2-o0l. Sepa the resulting diastereoisoners
was performed at the ester stage f Oghromat ography using a gradi ent
of 10-70% EA/ Hex afforded two enanti one m xtures. The faster eluting
enantioneric mxture was resolved on chi OaI HPLC usi ng a 50x400mm Chi ral cel
OD colum eluting with 8% i PrOH, 8% Et OH,” 83. 75% Hexanes and 0. 25% Et N at
60/ m n and 254nm _The resultl ng esters (retentlon tinmes - 18 4 and 22.

| mi n) %ﬁéhydr obEthybi L-EhHperophenyi indo-wxae] Muipitates dro AL $-

tenperature USI nE; dﬂésﬁ‘é &ﬁwﬁﬁ aq%éhlmaﬂam !ﬂd@roﬂayd&%ﬂ% h er@:ﬁbﬁ‘@&(lle@)"

m xture fure f uenched by addi HC
T0% urd ety % nglf%t? @F‘ﬂ YR S PeEMo e { VN S e
separ aitaeflibol Tivesktion neixaponas canediof roomiaempéretudesidr @acdntdidhmdbr dacamd. 5. 2

chi ol Thprele PGBy h b SRl YUl Wb RO AVERo R BB,

Hexane® aéford}h@/dwnﬁdanaeaﬂaﬁ AN oThige heewn ol rw«@l@s‘t@r@e@ a@whtm thn: nekhsfep.= 18. 3
and 34mn) were hydrol zed in a siml ar fashl on as descrl bed above to
af f or dSIEXAMPLE VTSI TR (e ¢4 ypOpamRVPLE 5.1: 1H

NNR6 ?00 MHz, D“'ﬁ@th&n@slﬂfonﬂ aéfs’i 1@6: ﬁwasladd):d t073 &?rrefd%oh&mﬁ)o:f eﬁ1§9§ [(-‘@2 18H% S
S,
ﬁb @ %951165%16 %(51 %%ﬁieér%rapwda&w 32311]@);3@%%1@@ 1%6‘@029810me ﬂ;

3 01- 2mBdufervashebted Gt 43R-aR §QE. (Tihe thidtlre whs@2elkd @3ropom teiperature and
neutralized with an aqueous solution of sodium hydroxide (1.2eq) and extracted with methyl t-

butyl ether (MTBE). The organic layer was dried over sodium sulfate and concentrated. The
residue was purified by on a short plug of silica gel, eluting with EtOAc/ Hexane (0 to 60% in
15  30min) to give the desired material as a brown oil.

Step 3: Propyl (2-{4-[dimethvl{oxido)-l-sulfanvlidenel-3-oxobutyl}-7-fluoro-1 H-indol-3-
ylacetate

Trimethylsulfoxonium iodide (2eq) was partially dissolved in THF (9M) and a

solution of potassium r-butoxide in THF (2.4eq) was added. The mixture was heated to 67°C for

20 2h, and then cooled to G°C. To the cooled solution was added a solution of propyl 3-[7-fluoro-3-
(2-ox0-2-propoxyethyl)-1 H-indol-2-yl]propanoate (1eq) in THF (5M) over 15min. The mixture
was allowed to warm to room temperature and stirred for 24h. The reaction mixture was poured
into a mixture of water and EtOAc, and the layers were cut. The aqueous layer was back
extracted with EtOAc. The combined organic layers were washed successively with a saturated

25  solution of NaHCO; and brine, dried (MgSOy), filtered and concentrated to afford the desired
material as an orange-brown solid which was used as such in the next step.

Step 4: Propyl (4-fluoro-7-0x0-6,7.8.9-tetrahydropyrido[1.2-g]indol-10-yDacetate
A degassed solution of propyl (2-{4-[dimethyl(oxido)-1-sulfanylidene]-3-
oxobutyl}-7-fluoro-1H-indol-3-ylacetate (1eq) in dimethylformamide (DMF) (0.2M) was added
30 over 15min using a cannula to the preheated (105°C) degassed solution of chloro(1,5-

cyclooctadiene)iridium(l) dimer (0.02eq) in toluene (0.01M). The mixture was aged at 105°C for
-6 -



H, 1.90 (s, 3 H, 1.36-1.24 (m 1 H. M (+ESI) mz: 435.1. EXAMPLE 6
{7-15-(I-Phenyl -cycl opentyl)-[I

J2, 3] tri axwol2010/09b4396, 7, 8, 9-t et rahydr opyri do[ |, 2- a] i ndol Pt@ABRG10/027@3 1 ¢ aci d
The title conpound was prepared using anal ogous procedures described in
EXAMPLE 3 from (I -ethynyl cycl opentyl )benzene and enantionerically pure
propyl (7-azido- ~-tetrahydropyridoll”- Jindol-10Oytacetate, prepared by

r esol ué¢imin, ofol¢chie roameenperazraadqrusedonbx BS0namdchilutal Wish EGD. dbk tayarsedert i ng

Dsanm R edind e brgbli O£ SRR ARA o) EREEHEIAEr YALARS 0 e
fr om t 28R Hitergd padconceniratebundsr egupesipresshee. dhe 195idve avpg penifisdby column

d 12.13
respeC&urMﬁhﬁbsra%hﬂNWsﬁ’l@ﬁ %elﬁﬁwgt%‘*‘% Hekh dé’%g}pld%n P ke (m 3 H),

7 3 (EQSHEnga’feﬁ% %ﬁ?a%‘;%”i’?l}n 2 H) 4.59 (s 1 H, 3.98°3.89 (m 1 H),
3 58- % 2 % s hga] 1do I}a;ndo

(m 2 1 (m 1
1. 5Bt s (bt
[7 (5-Benzyl - [I }Z),-ﬁﬂacremezol - -yI) 4- fI uor o- 6 7, 8 9- tetrahydropyrl do[ I,
dol - 10-yl
]3I FI ?( 2-f ﬁo]r oacg‘%hlg 1&%& Q)%t%ﬁl O;l{pg‘ﬁ%)h)a {ﬂuo S Zzlo}r(%é / 8 9 teztrahygroggg r[ anoate |
a f | askliiplil Pry cwtplﬁlaﬂ) BedleGithIeq) inaHF Qa/ QTMé)ﬂHP?ﬁdW@Szadﬁiéd E—bé W1 i de
(18m) @Mreaétﬁmx xtifte W60 RIE ﬁt(ﬁc(fbﬁsﬁmafmesaﬁeﬁ@d mmlémo%hﬂ%&ﬂ&n(dhmndeﬁe

suspensi on _\wWas refl ux reactJ n m xture was COQ ed t room
t enger @%wawgeiﬁ%c} @Fé@f@tﬁn‘%ﬁ cwaffhﬁ ﬁ{gaﬁrﬁgas&r&@é“aﬁ%w h ee, dried £ i ed
OE ad p@msgﬁ) fitbred anagednoematedl@ affordh thetdliedd dtetanes 4 40id whidh Was hgedaefsf or g

t he es|fte te n O I in the
st - oish 3 uFAEELAE. PR ST ARG M Aconill8D HRITLICR PR OPC s

- i ndol adgleg m@wﬂhpakélimeﬂéﬂéwlfbmﬁi lacirtthylamite G). IwasTImdel&cdlmomature
Stfﬁr r egfa Qg{'&i a?@“@?or%bhéh eL lovér%i hfc LlHB% { Bé(zja‘)ur@ ﬁ%@reget%nﬁv quenched
56-tetra y eq M Yhe

dazi n- propa I nN_r-propano

m xt ur®y tl(?*l’e(aftaéd’hﬂ@ﬁ %sﬁuated@@ﬁ@ prEacdyil ethylase M@&he@owﬂowte
t ewper@iﬁéaeeldmgpdma rEtlel réﬁéué%v&sf?ﬁiﬁe@%%@%éﬂr%é%r@ﬁy SRl bty de

(1. Zeqewtﬁ%t{)ﬁx}}fe?c &B to 155“’0 to g1 e the ci'é51¥ed material as a pale yellow oil.

Step 6: Propyl (7-azido-4-fluoro-6.7.8.9-tetrahydropyrido[ 1.2-a}indol-10-yDacetate
20 To a stirred solution of propyl {4-fluoro-7-[(methylsulfonyl)oxy}-6,7,8,9-

tetrahydropyridof1,2-a]indol-10-yl} acetate (1eq) in DMF (0.15M) at 0°C was added sodium

azide (1.2eq). The reaction mixture was stirred at 60°C for 6h. The reaction was quenched by

addition of water and NH,Cl, extracted with EtOAc, washed with water, brine, dried and

evaporated. The residue was purified by column chromatography on silica gel eluting with
25  EtOAc/Hexanes (0 to 50%) to give the desired material as a yellow oil.

Step 7: Propyl [7-(5-benzyl-1H-1,2.3-triazol-1-v1)-4-fluoro-6,7.8.9-tetrahvdropyrido[ 1.2~
alindol-10-yl]acetate

To a stirred solution of propyl (7-azido-4-fluoro-6,7,8,9-tetrahydropyrido{1,2-

ajindol-10-yhacetate (1eq) and prop-2-yn-1-ylbenzene (1.5eq) in benzene (0.3M) at room

30  temperature was added chloro(1,5-cyclooctadiene) (pentamethylcyclopentadienyl)-ruthenium(II)
(0.1eq). The reaction mixture was flushed with nitrogen then aged at 80°C for overnight, cooled
to room temperature, filtered through silica gel, washed with EtOAc and concentrated. The
residue was purified by column chromatography on silica gel eluting with EtOAc/Hexane (0 to
50%) to give the desired material as a brown oil. The racemic mixture was resolved by HPLC

35  using a 50x400mm Chiralpak AD column eluting with 15%MeOH, 15%EtOH, 69.75%Hexanes
and 0.25% E&N at 50 mL/min and 254nm to afford the desired chiral ester with retention time of
9.6 and 11.6min respectively.
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ether (MIBE). The organic |ayer was dried over sodiumsulfate and
concentrated. The residue was purified by on a short plug of silica gel,

el uti ng wohoti@sd Hexane (0 to 60%in 30mn) to give rhe/wesionedi1smat eri al
as a brown oil. Step 3 : Propyl (2- (4- [dinethylfoxido)-

| - sul fanyl i denei - 3- oxobutyl }-7-fluoro- lif-indol-3 - yDacetate

Tri met hyl sul f oxoni um i odi de (2eq) was partially dissolved in THF (9M and a
sol ut i Bep8f pot assi um/ but oxi de in THF (2.4eq) was added. The m xture was

heated to 67C f ofy, é@&?ﬁ&%t@? 7%ger@aﬁon@dtsgﬁa:&%'a@‘i‘oi?o%s“tl* i Vas

added a solution 0

(2 oxoSfErqdrsebJélW@fnSﬂp)'l IF /—(fs henadt LBIAY picpbhoBrelopeds7.89- THE (5M over
%ig " ek %f;‘&;% .%Eﬁ mﬁ“ifél Wmé;‘ﬁ:ﬁwl{‘ THFOROLEOPL0 A robht iehipofdnd T OF
he' | ayat pdM &R ut %&’gﬁ@b prigefl 5«%\% a“é&?flrr%’éf‘%%i“%?ﬁtﬁ“ﬁ%&%omThe
c ?nbN:a nedlpefagﬁg Eo_ts)r dnajierd gueneliel w&e@ IS?I:}I)% &nﬂleécydmpmna dszateurvatmﬂt@ﬁ ut :j on

(0] an I | ne ri 1lte e to a or
Che ootk Byt el ehfianl! hifint ARRRM btk WS bRGk-AReRAEEER S Tt 2ot Tnt e

next sctcezpbm@t @gaxﬁc ﬁaﬁm@pweré dri¢d (MgR04); Ditaedar Be Yolvettrads\eanppyted doder

1, 2- | :
( 2 {ZI % gl mat gﬁr%ttf?é &es Fﬁjgﬁf’zﬁ gene]’ é&g‘{) gg%%lt %&?ﬁ?_afﬂle{] coeyaporation

Qi nysh Bﬁw 9@@@& aHé\IMRééw %auaﬁe@mﬁyqid) §r7n%1nﬁ5de¥1@{i\ﬁ -7(30.(onp Hiab: 9&&@@
over 15001685 {dW0 1 R)CaNBUs B %@ 1tirg apm efeated ) 110(510@ 1dggassed 51, utdeg

e 2B LESS S laaae %%%@MH%@% é&%&eﬁ%mb?%ﬁﬂ%ﬁ (%é(r)%le

poured onto brine and diluted with Et O The | ayers were separated and the
organi c | ayer was washed again wt The organic |l ayer was dried
(Na2SO, filtered and concentrated un er reduced pressure. The residue was
puts f i EFlwpraedi| it uhrobezpid ha1htrierolsi-yil 6/ .8 8itetedhytdtopyride[i B-Hirdag/ OHexane
(Oto ﬁ?% fb 20mn) to give the desired material as a yellowoil. Step 5:
Propyl uoro- 7-[ (et hvl sul fonyl ) oxv] - 6. 7. 8. 9-t et rahydropyri do[
1,2-"|indol | @ yl} acetate To a s

red sol ution of propyl
(4-fluoro-7-o0xo0-6, 7,8, 9-tetrahyds F
OH

o[ |,

The title compound was prepared using analogous procedures described in
EXAMPLE 3 from propyl (7-azido-4-fluoro-6,7,8,9-tetrahydropyrido| 1,2-a}indol-10-yl)acetate
20 (EXAMPLE 7, Step 6) and 1-fluoro-4-prop-2-yn-1-ylbenzene obtained according to the
following procedure (Gazz. Chim. Ital. 1998, 120, 783). To a mixture of ethynyltrimethylsilane
(1eq) in THF (0.6M) at room temperature was added ethylmagnesium bromide (1eq). The
mixture was stirred at room temperature for 30min then copper bromide (I) (0.1eq) was added.
After stirring for 30min, a 1M solution of 4-fluorobenzyl bromide (leq) in THF was added and
25  the mixture was heated to reflux overnight. The reaction mixture was quenched by addition to a
cold solation of NH4Cl sat, stirred for 30min then extracted with Et;O, washed with brine, dried
and evaporated. Purification by Combi-flash using a gradient of 0-100% EA/Hex afforded the
desired TMS alkyne. The TMS alkyne was directly mixed with potassium fluoride (1.2eq) in
DMF (0.2M containing 1% water). The mixture was stirred at room femperature overnight then
30 guenched by addition of HCI 3N, stirred for 1h then extracted with pentanes, washed with
NaHCO; sat, brine, dried and evaporated. Crude alkyne compound was used directly for click
chemistry described in EXAMPLE 3. The resulting racemic esters were resolved by HPLC
using a 4.6x250mm Chiralpak AS column eluting with 60%EtOH, 39.75% Hexanes and 0.25%
EtzN at 0.8mL/min and 254nm. The resulting chiral esters (retention times = 10.3 and 13.3min)
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j nmdol - 10-yl )acetate (leq) and MeCH (3eq) in THF (0.07M at 00C was added
NaBH4 (leq). The reaction mxture was stirred at OOC for 60m n. A saturated
sol uti on wb 2armmmizam chl ori de and Et OAc was added and t IreTIiBy@0®24%3 € cut .
The organic | ayer was washed with brine, dried (Na2SO ), filtered and
concentrated to afford the desired al cohol as a solid which was used as
such in the next step. To a stirred solution of crude al cohol (leq) in CH
a (0. ®8ﬂvphydrolﬁ)@@tmﬂﬁbﬁ(ﬂéﬂi\ﬂﬁnm8demdl&‘br@zbea&:hblgr [ HNMR@%AMME 8vled by

triet h t t t M
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of a so6lélt ng)ofﬁ Weltdirldde - HiH4ld) | Iﬁx'@r?écft QUi k H).et ﬁ§ dfhdéﬂ)at‘ie‘l (dds héﬁ Wi th

b t
chr ot %ggﬁ#@’"?n@é?@?ﬁ;ﬁ; TNoLETAINGS DUIL190, BRI LD,

the deéi - drithMBE" %@%Ili ow oil. Step 6: Propyl

(7-azido-4~fluoro~6,7,8,9-tetrahydropyrido [1,2-a]indol- 10-yl)acetate To a

stirred solution of propyl {4-flu - 7= Lgrggthylsulfonyl)oxy] 6, 7,8 59-

t et r ahydropyr | do[ 1, 2- ]i ndol - 10~y 3 in DVE (0.15M at 00C was

added §@GRirdrAklagiode [ {-@-Regpberkhb- 1|H‘>Eﬂc2 B priazml >1t—§d] 6 7v%%~te$1tahydreny1ﬁto[ﬁm f or

6h. Th &F%Mo‘% %@é"‘ uenched by addition of water and NH4Cl, extracted

W th e h water, brine, dried and evaporated. The residue was

purifi ed by colum chronatography-eq silica gel eluting wth Et OAc/ Hexanes
[ g ) Fow oil. Step 7: Propyl

r7-f5-benzyl -1 -L12,3-triazol - 1¥vD}4 ) 8. 9-tetrah ydropvridori. 2-

alindol - 10-yl]acetate To a $ i ot propyl

(7-azido-4-fluoro-6,7 8,9-tetra ydropy |IdI 2- alindol- 10-yl)acetate

(leq) and prop-2-yn-1-yl benzene (1. 5e¢ ‘Nn penzene (0.3M at room

t eltper at ure was added chl oro(l ,5-cycl oodf‘a\dl ene)

(pent anet hyl cycl opent adi enyl ) -rutheniunm(I1) (O leq). The reaction m xture

was fIg@ﬁqd W|thDM‘qqgg@e&b%e@%gdlagteg%@fqr overnight, cooled to room

fil .
Coneentrat ed. | i FROH4E Mozt SufSmp A 34 BeBg R 4on si1ica
gel el otophgelatet (5.9BIOAT/SHaNa RS addedg Me&ﬁfogw\eezd ihenctgdiated. 0fdtlgy, DAl78as a
br own % 1) ancﬂ%e re%%gegﬂ ﬁux%t\b'as%e%ﬁ td '7%?8"’& %ﬂthbéﬁrtlfé‘ger 20 h. Heating was

15  discontinued, and ethanol was removed by distillation under vacuum, starting with the batch at

63°C. The remaining orange ketal solution was dissolved in toluene (32 L) and transferred to a
100-L extractor that had been charged with 2% NaHCOg3 (24 L), with stirring.
The layers were separated and the toluene layer was washed with water (19.2 L),
then transferred via in-line filter to a 50-L round bottom flask, attached to a heating mantle.
20 Toluene was removed under vacuum, including an additional flush (5 L) for azeotropic removal
of water. The ketal was isolated as a yellow oil.

Step 2: Diethyl 4-[(2-bromo-6-fluorophenyl)iminolheptanedioate ("imine™)
To the ketal of Step 1 (8.46 kg, 24.31 mol), were charged 2-bromo-6-fluoroaniline
(2.509 L, 22.10 mol) and acetic acid (0.253 L, 4.42 mol) under nitrogen. The mixture was heated
25  to 145 °C and ethanol was removed by distillation. The product was used in the next reaction.

Step 3: Ethyl 3-[3-(2-ethoxv-2-oxoethy])-7-fluoro-1H-indol-2-vllpronanoate ("indole
diester™)

Cyclopropyl methyl ether (CPME, 27 L) was de-gassed for 20 minutes, then
tris(dibenzylideneacetone)dipalladium(0) (0.504 kg, 0.551 mol) and tri-t-butylphosphonium
30  tetrafluoroborate (0.639 kg, 2.203 mol), followed by CPME (3.2 L) were added. The mixture
was de-gassed, and N-methyldicyclohexylamine (2.336 L, 11.01 mol) was added with continued
de-gassing for 100 min.
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usi ng a 50x400mm Chiral pak AD colum eluting with 15%ve0OH 15%¢t OH,

69. 75%Jexanes and 0.25% Et N at 50 nL/m n and 254nmto afford the desired
ch ral eswenowimspetention time of 9.6 and 11.6m n respertisy@op28iep 8:
The two chiral esters from Step 7 were saponified separately as follows. To
a stirred solution of propyl [7-(5-benzyl4 4
52,3-triazol-l-yl)-4-fluoro-6,7,8,9- tetrahydropyrido[l 2 ~
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}‘ro (rjn | %%w ﬁ&:@%ﬂmﬁe fdap Qa@cl?ar%ﬁ %izérﬁmn%aawacd@hlw 8ep flush out

i ndo

|11 uotdsitidng! GEME Hen D@@g LU BEtCEIEaPsRyS FY AR WRB I fgded

pr ocedwith c{ySallne iaddte diesil adPAbwel20 contB3 codlngabut orystallizafon was not

ethynylteinethylsilane (leq) in THF (0. 6M at roomtenperature was added
AdhidvIg!

et hyl rragne5| um brom de (leq). The mxture was stirred at room tenperature

for5 30min then topper(SBP ori)dad (THF (L) wek added duby solnbiliae thethatahi thg f or
30m N RagiddNodRlMtR 0 d%éhﬂ%@@&"&w baa{ OzSH @98 d, @) baith HddEmuRsera V\gded and

the m xture was_heated to refl'ux aqvernjght réacti on m xture

quenchelgudys aggatlamennt of sse¢ pryaddsryandghe bﬁtﬂmedﬁy@r tosqrysiple g Croling s n t hen
ext r ac¢@ginvéd 1o -Eb CQvenas Rfsutas. t Nt 1id té@perdfur® Geptane (30 L) was added, maintaining

the temperature at <-6 °C. The batch was cooled to -17 to -15 °C and aged for 1.5 hours. The
20 batch was stirred an additional 2 hours at ~~17 C, then filtered cold with pumping at -19 to -18

°C. A cold-heptane wash (12 L) was used to rinse the vessel and wash the sticky, yellow-orange
crystals. The batch was dried under nitrogen and vacuum and the indole diester was isolated as a

sticky yellow solid.
Step 4: Ethyl (2-{4-[dimethvl(oxido)-I-sulfanylidene]-3-oxobutyl } -7-fluoro-1H-indol-3-
25 vhacetate ("vlide™)

To IM potassium t-butoxide in THF (27 L) under N7 at room temperature was
added Me3SOI (5.81 kg) portion-wise. The resuiting suspension was heated to 66°C for 2 hours.
After cooling the reaction mixture to 30°C, a solution of the indole diester of Step 3 (5.35 kg) in
THF (5 L) was charged over 10 min. Rinse with additional THF (2.5 1) was also transferred to

30  the reaction vessel. The reaction mixture was heated to 60°C for 2.5 hours.

After cooling the reaction mixture to 20 °C, water (40 L) and EtOAc (20 L) were
charged. The mixture was stirred at 20 °C for 30 min. The layers were separated, and additional
water (15L1) was added to the aqueous layer to dissolve observed precipitate. The aqueous layer
was back-extracted twice with EtOAc (20 L and 10 L). The combined organic layer was washed

35  with sat. NaHCO3 (30 L), then with 2 wt% aq. NaCl (20 L). The organic phase was filtered
through two in-line filters (1 regular, 1 carbon). The filtrate was concentrated under reduced
pressure and flushed with EtOAc (40 L) to a target volume of approximately 12 L. Heptane (24
L) was charged over 30 min. A yellow precipitate was observed. Additional EtOAc (500 mL)
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and evaporated. Purification by Conbi-fiash using a gradient of 0-100%

EA/ Hex afforded the desired TMS al kyne. The TMS al kyne was directly m xed
wi t h pot awei2arwivbaser i de (1.2eq) in DMF (0.2M cont ai ni ngPt¥Usat1e0)4713he

m xture was stirred at roomtenperature overni ght then quenched by addition
of HO 3N5 stirred for Ih then extracted with pentanes, washed w th NaHCO
sat, brine, dried and evaporated. Crude al kyne conpound was used directly
for cl wekcluingad tetachieves 81li odiné retieXAkBtENBEORYe The sesuttinggusmmosion evas ag@t s

were r S ol uting with
600&t OFLT0 LBl L A B SO S R PR A TR

r esul t EHYAhentane (82 L9 pad theadaind pbiom waseraturguizles vacups @M miragando pyeiids yzed
to affgfeg,hmygk&vgo@nd 8.2 respectively. 1HNVR of EXAMPLE 8.1: 1H NWMR
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H, 4.58 (dd5 1 ,,44(dd 1H), 25(352 , 3.65-3.52 (P2 H)5

3.12-3.02 (m 1 OB'd9 (ddd, 1 H)5 2 322195 1H, 2.14-2.02 (m 1
M5 (+ESI) nf Hr(C@@Cﬂz (4@5{,@]}/&@5&1@:}:@(1 to toluene (53 L) which had been sparged with

H) .
7R) - 7 t
5 B P I e AT SR b pddfoat o mlbiapt S el o oty

4. 4- di 88Kbxyhept anedi oate f ketal ") To EtC]—I (27.8 L), triethyl orthofornmate
(91@®6 L 55.6 m')\s@ﬂﬁloﬁ'oﬂﬁk\@hdéofg ale§ il BMAS(D) %450@4%% added
i(:%!llzlts
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di scontis rmeﬂ;hR?rsel Wéﬂhh&@@slsed!\BMIF elrn)wmd triaysfelired fol th@fdaouibxwaiedi f‘(ﬂ@tutl m
tart remai ni n 1.0Nn was

i <ol DaHHCh oYie REED, B Ralion Rfiur SF AP0 B0 T0RT o ol ol ke “Rac
been charged wi t Afieesddibgto BopPdmipeHnirt, hhsraacmamrgixtﬂihewdsaycmhsd wﬂhﬁvater

. 2 .
f?ﬁ%é?‘ér 1830 k15 biau i iage R R (3703 R AREST el blbodiRllice, |
heat i ngelidatiee230rtimah, \Qﬁgder@}wé&h%ra@fb and dheunirure ek sdrerdatanomddi t i onal
flush (eﬁlﬁe)auf@ ovea it MO Tl STRY Ble sifca\Wel Glke whE SvakRidakithatudne ot ated) as a

yell OWFWO batches of this material were prepared and combined. The combined solution was filtered

via two in-line filters (1 regular, I carbon), concentrated under reduced pressure and flushed with
20 IPA (2x15 L) to a target volume of approximately 7 L. Toward the end of concentration, the
product began to oil out as a red o0il before crystallizing as a peach solid.
Water (15 L) was charged over 1 hour, and the resulting suspension was aged for
2 hour, filtered, and the filter cake washed with 1:2 IPA/water (15 L) and then dried at room
temperature under vacuum and nitrogen to give the ketone as a peach.
25
Step 6: Ethyl [(78)-4-fluoro-7-hydroxy-6.7.8.9-tetrahydropyrido[1.2-a Jindol-10-
yllacetate ("alcobol™}
K2HPO4 (0.604 kg, 3.47 mol) was dissolved in water (33 L) at room temperature,

forming a 0.1M phosphate buffer. The pH was adjusted to 7.0 using SN HC1 (260 mL). The

30 buffer was degassed by N2 bubbling overnight. NADP (0.0422 kg, 0.055 mol) and CDX KRED
P3H2 (Codex KRED Panel ketoreductase P3H2, available from Codexis, Inc., Redwood City,
CA, USA; 0.1925 kg, 5.23 mol) were dissolved in the pH 7.0 buffer at room temperature.

Isopropanel (14.5 1) was degassed by N7 bubbling overnight. The ketone from

Step 5 (1.61 kg, 5.23 mol) was added to the IPA and dissolved at 40-43 °C. The warm solution

35  was added to the enzyme solution, heated to 33-35 °C and aged overnight. After stirring for 20
hours, IPAc (31.1 L)) was added, and the mixture was stirred for 15 min. After 2 hours, the
bottom aqueous was cut away, and the combined organic and emulsified rag layers were filtered
through a bed of solka floc over 2-ply cotton cloth, washing with additional IPAc (11 L). The
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Step 2 : Diethyl 4-[(2-brono-6-fluorophenyl)i mmojheptanedioate ("inline")
To the ketal of Step 1 (8.46 kg, 24.3 1 nol), were charged

2- br ono- 6wWOl20ovoeesp| i ne (2.509 L, 22.10 nol) and aceti cratiu$2q10/02633 L 4. 42
raol) under nitrogen. The m xture was heated to 145 0OC and et hanol was
renoved by distillation. The product was used in the next reaction. Step 3
: Ethyl 3-] 3-f2-ethoxv-2-oxoethvl)-7-fluoro-IHindol-2-yl 1lpropanoate

("i ndoplesel wet eeparat@y chd phredBc 1mer pb wathvdrwilCPMErin2 716 ]) swabweter édsed f or
20 m t O Y e . den ' ladi kg, 0.551
R R R G PR S i i e

f ol | ovdlitigpale @ 6 b) topreehwduare of hb S i 00y R Agad-Sdealgalded, and

N- net hyl di cycl ohexyl ami ne (2.336 L5 11.01 nol) was added with conti nued
de- as&}g‘% for 100. min. The imne fromStep 2 (8.86 kg, 22.03 nol) was

di ssol PRy 088 L) with active de-gassing. N Methyl di cycl ohexyl ani ne
(7.01 L, 33.0 noispdimasfontdeds.odag ahl @ombsitudphovpated @ibgés sEsed) &ere’S m n.

Wth centinue LLr f oW,y t k-m.ne. s tion apsferred by.,vacuum
ot heii%%‘% f%&eﬁ@?m Tt WS Rl ?Sé%“@iéé(%ﬁz%&?%wﬁ% ;
de- gassledinealimriotile (0.CRYEWE? addel] and diseglved ot T.déheg asdsdhod dehwasogenasedfen r ed
tot heRB&%%%&c%Q EYﬁﬁﬁﬁb ié‘g@%‘)/g)%ﬂ ?%al@&#@%%%ﬁ%g (Il”q;’)é)t ﬁréx% aﬁ’&éd ggr gassed
again for 35 mn.” an 1heted_ t - 1( Ctor ) e batch was washed 2 x
2N (Ha dipspgvedyat raony texpergiygeqisime gdations The lempeotyreovas)set ol “EondithestcPve
| ayer sm&emegl (tfzid).t epsd (Mﬁlaox%-’/i-ﬂxd—E,"@},Q-itétﬁgﬁj?cfrpf))(riddﬂP,Qlﬁﬁih%i?lll (ﬁﬂﬁ&@ﬁledw@ﬂkd CF:VE
was repov .0 y, vacuum di.stillatjon, .af fordi a dark yellow
S0 ut | SRoTegi M oT) Yot s Soek et e kded T redpta Elef 'R 7 F1 ueh
out adffadtioanaf thERMEk shlafiviamere(ch3rgell evarg haddfed 3 hang dnll ®MEtresogenadisd
m xt urﬁstwaﬁe?ﬂ &Eseﬁz} aﬁggs%?gd'p%twt ct Y%tsi\%glm i ndol e diester and allowed to
continue coolihg, but crys ATTzation S noF ‘achi eved. Tol uene (500 nil)
and THF (5 L) weAe?Hugmadctian imethe pBivsi/ 8. & Hhewoaedded to hdjustdbepidn 7.3.
:IO: ULIt llaﬁ}: MRG0 dolel 16 RAT %olkd §1o8 8k A0GdoAMixA f5r0.38: Ofefort BEr-RALCh becane
g th¥ough a bed of solka floc. The aqueous was set aside and the filter cake washed 3 times with 21,
MTBE. This filtrate was allowed to settle in a separatory funnel, then the aqueous phase was cut
and combined with the aqueous filtrate. The organic layer was washed with brine. The combined
20 aqueous layer was extracted with MTBE and the phases allowed to settle overnight. The spent
aqueous and the rag layer were discarded. The organic phase was washed with brine. The

combined organic layers were concentrated and yielded desire indole product.

Step 7: Ethyl [(78)-4-fluoro-7-methanesulfonyloxy-6.7.8.9-tetrahydropvrido] 1.2-a lindol-
10-vl]acetate ("mesviate™)
25 A solution of alcohol of Step 6 (1.53 kg, 5.25 mol) in IPAc (9.95 L) was cooled to

~20 °C. EsN (1.5 L, 10.76 mol) was added in one portion and the internal temperature was
allowed to equilibrate to =10 °C. MsCl (0.551 L, 7.07 mol) was added slowly over a period of
90 min to the reaction mixture; the internal temperature was maintained below 10 °C. After an
additional 5 min of stirring, additional MsCl (41 mL) was added and the reaction mixture was

30 stirred for 15 min., cooled to —2 °C, and a solution of IN HCI (7.75 L) was added slowly over 20
min. After stirring for 10 min, the layers were separated. The organic layer was washed with 5%
NaHCO3 (7.75 L), then with 0.5% brine (3 L).

The IPAc solution was filtered via two in-line filters (1 regular, 1 carbon), and the

solution was concentrated and azeotropically dried with IPAc (4 x 4L). The resultant iPAc

35  solution (~3L) was crystallized by slow addition of heptane (17L) at rt. The crystals were allowed
to age for 45 min, then filtered. The vessel and crystals were washed with a total of 9:1
heptane:IPAc (15 L). The crystals were dried overnight under vacuum and nitrogen. The
mesylate was isolates as a light yellow crystalline solid.
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cl oudy, a small amount of seed was added, and the batch turned over to
crystals. Cooling was continued to -10 C over 30 mnutes. At this

t enper at we,20tvapb@ne (30 L) was added, mmintaining the rerpscaboegiat <-6
0C. The batch was cooled to - 17 to - 15 0C and aged for 1.5 hours. The
batch was stirred an additional 2 hours at ~-17 C, then filtered cold with
punpi ng at -19 to -18 0C. A cold- heptane wash (12 L) was used to rinse the
vessel Stap8: wash Ethgl $ ) T-hode @ A ddetcahys ‘ v facedtaf
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3:16 vohaptanedBAE ¢~ 16 vaierpcwf@bste@)mrﬁs obtenade s”[‘&metrmgoe M@]@dﬁ@&smowaéo aged at
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Step 9: [3-(4-fluorophenylprop-1-yn-1-yl)(trimethyl)silane ("TMS alkyne")

20 N-Methyldicyclohexylamine (2.95 kg, 15.08 mol) was added to a mixture of
methanol (10.50 L), tri-t-butylphosphonium tetrafluoroborate (46 g, 0.159 mol) and palladium(Il)
acetate (18 g, 0.080 mol), and the reaction mixture was de-gassed for 45 min. 4-Fluorobenzyl
bromide (0.980 L, 7.94 mol) and trimethylsilylacetylene (1.225 L, 8.73 mol) were added and the
batch was heated to 50 °C for 90 min., then cooled.

25 At 30 °C, heptane (6 L, 4 volumes) was added. At19.3°C, INHCI(6L, 4
volumes) was added slowly over 22 min to the reaction mixture, which was cooled with an ice-

water bath; the temperature was allowed to increase to a maximum of 25.8 °C. The biphasic
mixture was then transferred by vacuum, via in-line filter into a 50-L jacketed cylindrical vessel.
Additional heptane (1.5 L, 1 volume and 0.5 L, 1/3 volume) rinses were also transferred. The
30  mixture was stirred, and the layers allowed to separate. The organic layer was washed with water
(6L, 4 volumes). The dark orange heptane layer was filtered via in-line filter, and heptane was
removed by vacuum distillation. The batch was slowly warmed until distillation occurred.
Distillation occurred at 112-118 °C, suggesting a pressure of ~10 torr (cf.: Gazz. Chim. Ital.
1990, 120, 783: 114 oC at 10 torr).
35
Step 10: 1-fluoro-4-(prop-2-yn-1-yhbenzene ("alkyne")
A solution of the TMS-alkyne of Step 9 (1.48 kg, 5.95 mol) in DMF (1.5 L) was
cooled to 6.6 °C, and AcOH (0.069 L, 1.205 mol) and additional DMF (total volume of DMF =

~ 33 .



("ketone") [Ir(COD)Ci]2 (46.9 g) was added to toluene (53 L) which had been
sparged with N2 overnight. After sparging with N2 for an additional 50 mn,
t he sol utworrowezmwdseat ed to 1000C. A solution of the yli #eTafs28vepi743 ( 1. 74
kg) in DM (7 L) (KF=I 500ppnm) was sparged with N2 for Ih and then
transferred to the above [Ir(COD)C]2 solution at 1000C over 1.5 hours.
Rinse with degassed DMF (IL) was transferred to the reaction vessel. After
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| PAY wagigper(sidn Wwas finged thesugtianedimt filtewohe elipey whustered rad arhghﬁ;talﬂam sihdion
nltrog(iln[ fu%ngl ve the ketone as a peach. Step 6: Ethyl

rf7S) P1YG0F o- 7- hvdroxy 6.7. 8.9-tetrahydropvrido p .2-a iindol-10-

yl | acekghe ("2l cpligl hR'f%"fﬁQ%o(’?%qQAﬂdﬁgobﬁﬁzv‘NIﬁ%)z ngim'a?@g n vat er
(33 L) ture, formng . IM'pnosphat € but rer.—The

adjusted to 7 0 pzopestelehassed by N2

1 et
bubbl | ' Kk
ubbli ng over ni gmrdewﬁ@%p%%%g g%%e@ﬁ@a{@lh%l@@dm%ﬁﬁ@sgﬂ%@% -

K Panel ketofedtgct a; h avlal bl e from Codexis, Inc
USPOT RS & epngYf %‘F‘?%ﬁé‘?@l?ﬂ ssolved in the pH 7.0 buffer at room
t errper ature. A soiutron of the alkyne of Step 10, 18.7 wt% in toluene (2.81 kg, 3.91 mol) and

Cp*Ru(COD)CI (0.0236 kg, 0.062 mol) was de-gassed for 30 min., and the reaction mixture was

heated to 70 °C. The dark red toluene solution of azide was added to the reaction mixture over

50 min. The temperature was maintained at 70 °C for 10 min after the addition, then increased to
20 90 °C over 15 min. After two hours at 90 °C, the internal temperature was increased to 96 °C, and

the reaction required an additional 7.5 h to complete.

Darco KB-G (400 g, 25 wt%) was added, and the suspension stirred for 90 min.
The mixture was filtered through Solka floc, washing with toluene (5 x 4 L.). The combined
filtrates were filtered via two in-line filters (1 regular and 1 carbon) and concentrated.

25  Step12: {(7R)-4-fluoro-7-[5-(4-fluorobenzyl)-1H-[1.2.3triazol-1-v1]-6.7.8.9-
tetrahydropyrido[1.2-a]indol-10-yl}-acetic acid
EtOH (2.90 L) was added to the triazole ester of Step 11 (1.45 kg, 3.22 mol),
which was obtained as a 22 wt% solution in toluene (4.35 L) under nitrogen, and the mixture was

de-gassed overnight.

30 Sodium hydroxide (0.773 L, 3.86 mol) was added over 10 min., and the reaction
mixture was heated to 50 °C for 2 hours. The reaction mixture was cooled to 33 °C and 1:1
EtOH:H20 (2.9 L) was added. When the temperature was 25 °C, the biphasic mixture was
filtered via in-line filter, and the layers were stirred and then separated. The aqueous layer was
transferred by vacuum into a clean vessel via 2 in-line filters (1 regular, 1 carbon). Ecosorb C-

35 908 (544 g) was added and the mixture stirred for 75 min. The suspension was filtered through
Solka floc, washing with 1:1EtOH:H20 (1 x 3.25 L) and 1:2 EtOH:H20 (1 x 3.25 L).

The combined filtrates (16.4 kg) were filtered via 1.0 wm in-line filter. The
mixture was diluted with THF (2.5 L), added via in-line filter and stirred under nitrogen.
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| sopropanol (14.5 L) was degassed by N2 bubbling overnight. The ketone from
Step 5 (1.61 kg, 5.23 nol) was added to the | PA and di ssolved at 40-43 0OC.
The war mwolotoem3was added to the enzynme sol ution, heare/use01882453 0C and
aged overnight. After stirring for 20 hours, IPAc (31.1 L)) was added, and
the m xture was stirred for 15 mn. After 2 hours, the bottom aqueous was
cut away, and the conbined organic and emulsified rag |ayers were filtered

t hr ougHydroblddriofcid §0.888 £ D20 owdr was-gskdgd.c Bha eatcieves then Wlistednandithe Alter cake
addi t i gBavadhRdGvithd 42 HMBRESKSE et 6 LSRN 2d;1 90 FOE:TIPACT k aMgrandas
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| cohol Al t t t Sodi t
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pr oduc
20 product Form C was isolated.

X-ray powder diffraction (XRPD) patterns form Form B and Form C are shown in
Figures 1 and 2, respectively. The XRPD patterns were generated on a Philips Pananalytical
X’Pert Pro X-ray powder diffractometer with a PW3040/60 console using a continuous scan
from 3 to 40 degrees 2®. Copper K-Alpha 1 (Kal) and K-Alpha 2 (Ka2) radiation was used as
75 the source. The experiment was conducted with the sample at room temperature and open to the
atrﬁosphere. 2@ values and the corresponding d-spacings in the XRPD patterns are included in
the tables below.

Form B Form C
Pos.[°2Th] | d-spacing [A] | Pos.] °2Th] | d-spacing [A]
8.3 10.7 9.5 9.3
8.8 10.0 11.8 7.5
13.5 6.6 12.6 7.0
14.0 6.3 13.7 6.5
15.1 5.9 16.2 5.5
16.6 5.4 17.0 5.2
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Step 7: Ethyl
[U2-a |indol -

[ (7SV4-f 1 uoro- 7- met hanesul f onyl oxy-6 J. 8. 9-tetrahvdropyrido
10-yllacetate ("nmesylate") A solution of alcohol

of Step 6 (

1.53 kg, wo2B1mob()39i n 1 PAc (9.95 L) was cooled to -20 OECTHiSSNo(O24715 L,

10.76 nmol) was added in one portion and the internal

t enper

ature was

allowed to equilibrate to -10 0C. MsC (0.551 L, 7.07 nol) was added slowy
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Recrystallization was carried out by dissolving the brown azide

s 08P e R OB

22 wt % was
&Sul t ant

suspensticom indSgidred 3 emdedl redpeciingty. Sbihdea weteombtaiasiwithe TA Itstnmentk é)SC Q
2000 differential scanning calorimeter at a heating rate of 10°C/minute from 25°C to 265°Cina

closed aluminum pan in a nitrogen atmosphere. The DSC curve of Form B exhibits an

endotherm with an onset temperature of 256°C and a peak temperature of 258°C. The enthalpy

change was 108.9 J/g. The endotherm is believed to be due to concomitant melting and

decomposition. The DSC curve of Form C exhibits two endotherms. First endotherm shows an onset

temperature of 190°C and a peak temperature of 198°C, with an associated enthalpy change of 22.4 J/g.

10

This endotherm is believed to be due to solid-solid transformation of Form C to Form B. This is followed

by a 2nd endotherm with an onset temperature of 257°C and a peak temperature of 260°C, with an

associated enthalpy change of 104.3 J/g. This endotherm was attributed to concomitant melting and

decomposition.

15

20

EXAMPLE 9
[3-(5-Benzyl-{1,2,3]triazol-1-y]1)-1,2,3 4-tetrahydro-carbazol-9-yl|-acetic acid

OH N; /}’: E..____
)\/ N‘N¢— N

The title compound was prepared using procedures described in EXAMPLE 7,
Step 5 to 8 from ethyl (3-azido-1,2,3,4-tetrahydro-9H-carbazol-9-ylacetate (J. Med. Chem.,

-36 -

2005, 48, 897) and prop-2-yn-1-ylbenzene. The resulting racemic acid was resolved by HPLC



was washed with PAC (3 x 4L) to afford a red solution of the azide in

| PAC. The I PAc solution was filtered via in-line filter, concentrated and
sol vent - smototvadoise hept ane. During the addition of heptramais2010/024713
crystallization of azide occurred and heptane was added until a
concentration of 94:6 heptane:|PAc (-10 volunmes of solvent) was obtai ned.
The reaction vessel was cooled to -20 0C and allowed to age for 1 h. The
cryst ahsngued &x25trhar@drakel OTogolpunplutigg avidh Weﬂm\ﬁﬁ%ilﬁafﬂ 20-72% H&yanRs 98

7 Rt s BB e Aty S g, ot o

1-yl | fE?ﬁArMPhﬁ%l M%Z(respwn@bkv MRPIVEXKAM Ey%lo > 95 kg,

tlfl ?? Iggz%s)o 6@23%9:1 (st 018, t?]a% yr1reH§f7 @?3@491 4(}1)0%01 m (m,3H) 7.08 (dd, 1
ot pteaondn i ool ot T g G rss T and o0

de- gasgiid1 01 24% (diinl HA- :Er/mqmt{ﬁnuﬁ) mmae (001 980 2105-7994nDH). MKl
trinEtaﬁ%ﬁg%ngE? ylene (1.225 L, 8.73 nol) were added and the batch was
heat ed D% or 90 nin., then cooled. At 30 0C, heptane (6 L 4 vol unes)
was added. At 19.3 0C, INHO (6 L, 4 volunes) was added slowy over 22 mn
to the reaction m xture, which ma§§@ggbgﬁ§@trlan |cemater bat h; the
te erature was allowed to increase 0C. The bi phasi c
ur &7-téH-Fliero-phanbrlé s Haiagyl- WHcﬁfr’rﬁ 9vtpﬁah>’ﬁrqmﬁé0[fh2‘l ﬂbmdqlﬂﬁdlha%n
jacketggdcyllndrlcal vessel . Additional heptane (1.5 L, 1 volunme and 0.5 L,
1/3 volune) rinses were also transferred. The m xture was stirred, and the
| ayers allowed to separate. The organic | ayer was washed with water (6L, 4
vol unes). The dark orange heptane |ayer was F{tered via in-line filter,
and heptane was renoved by vacuumdistill at The batch was slowy marned
until distillation occurred. Distillation ogeafred at 112-1 18 0OC,
suggesting a pressure of -10 tofT z¢. Chim Ital. 1990, 120, 783:
114 oC at 10 torr). Step 10: 1 108 0~4- (N rpor-2-yn- 1-yl)benzene
("al kvne") A solution of the T .-_#,yn- of NStep 9 (1.48 kg 5.95 mol) in DWF
. . N-(0.069 L, 1.205 nol) and additi onal
DMF (total volune of DWMF =2.96 wer e added thereto. Me4ANF4H2 g (0. 250 kg,
1.523 nmol) was subsequently imroduced In

The title compound was prepared using procedures described in EXAMPLE 1
from propyl (7-azido-6,7,8,9-tetrahydropyrido] 1,2-a]indol-10-yl)acetate and 1-ethynyl-4-
15  fluorobenzene. MS (+ESI) m/z: 391.1.

EXAMPLE 11
{7-[4-(4-Methanesulfonylamino-butyl)-[1,2,3]triazol-1-y1]-6,7,8,9-tetrahydropyrido[ 1,2-a}indol-
10-yl}-acetic acid

OH
20 ©

The title compound was prepared using procedures described in EXAMPLE 1
from propyl (7-azido-6,7,8,9-tetrahydropyrido[ 1,2-a]indol-10-yl)acetate and N-hex-5-yn-1-
yimethanesulfonamide. MS (+ESI) m/z: 446.2.

25 EXAMPLE 12
{7-14-(1-Hydroxy-2-methyl-propyl)-[ 1,2,3 Jtriazol-1-y1}-6,7,8,9-tetrahydropyrido[ 1,2-a}indol-10-
yl}-acetic acid
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three portions over a period of 15 mn. Exotherm was observed after the

| ast batch was introduced, with the tenperature increase to 23.1 0C over a
peri od ofwb 2monobesbore cooling to 5 0C over an additi ona2CcTAB200/0247m3 The
reaction m xture was cool ed back to 0 0OC and toluene (3L) was added,

foll owed by slow addition of INHO (7.5 L, 5 volune). The reaction m xture
was stirred and allowed to warmover 30 mn to 17 OC. The agueous phase was
renoved, and the orange organi c phase was ed with 1% NaHC q 3 (7.5 L)
and H20 (3 L). Na2SO4 (30Qg) wasyadded, and suspensi on was allowed to
stir for 1 h. After 1 h, the ¢ as_al/l owed \‘to settle, and the
suspension was filtered throug n_ nenfill ter. The al kyne was stored as
a light yellow solution in touene. ep 11: Ei hvn(7R>4-fl uor
0-7-r5-f4-fluorobenzyl VIHri.2r31tria2ol-1-yl 3-6.7.8.9-
tetrahydropyrido[l, 2-a ]ndol - QO yU -acetate ("triazole ester") Azide of
Step 8 (1.125 kg, 3.56 nol) was dissolved in toluene (0.984 L), using a hot

glt at elt 0 gg f get Q;B@t@@@lﬁﬁ alveas dblisl %;;oésdm dbdceibedin EMPKEgeog; A
e % ene
kg, g’ gelzl 9%8?351\'&7&%@85 70%?%8%81? 5‘331 Aol Qa?e 8?@% (1%9%1

heat ed3¢dh M8 (BESI) hie: Mrﬁk red toluene solution of azide was added to the
rea§t|on m xture over 50 mn. The tenperature was nmai ntained at 70 0C for

mn after the addition, then increased to 90 OC over 15 min. After two
hours at 90 0C, the internal t enpareAMPEBNES i ncreased to 96 0C, and the
reactl an 1 . 25

e R R P S P OB Sty P L S B0

fllter§H€Wﬁﬂ%ﬂ§% Sol ka floe, washing with toluene (5 x 4 L). The conbi ned
filtrates were filtered via two in-line filters ( 1 regular and 1 carbon)
and concentrated. Step 12:
{f7R)-4-fluoro-7-r5-f4-fluorobenzvl VI Hf .3]triazol-1-yl1-6.7.8.9-
tetrahvdropyrido [1,2-a] indol- 10-yl}-acetw acid EtCH (2.90 L) was added
to the triazole ester of Step (1.45 k 3.22 nol),

N N\
on
0
10 The title compound was prepared using procedures described in EXAMPLE 1

from propyl (7-azido-6,7,8,9-tetrahydropyrido[1,2-aJindol-10-yl)acetate and 2-phenylbut-3-yn-2-
ol. MS (+ESI) nv/z: 417.1.

EXAMPLE 14
15  [7-(4-Phenoxymethyl-[1,2,3]triazol-1-y1)-6,7,8,9-tetrahydropyrido[1,2-a}indol-10-yl]-acetic acid

OH
o
The title compound was prepared using procedures described in EXAMPLE 1
from propy! (7-azido-6,7,8,9-tetrahydropyrido[1,2-a]indol-10-ylacetate and phenyl prop-2-yn-1-

yi ether. MS (+ESI) m/z: 403.2.
20
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whi ch was obtained as a 22 wt% solution in toluene (4.35 L) under nitrogen,
and the m xture was de-gassed overni ght. Sodi um hydroxide (0.773 L, 3.86
nol ) was wodet/oyep 10 min., and the reaction m xture wasThmsated24703 50 0C
for 2 hours. The reaction m xture was cooled to 33 0C and 1:1 EtOH H2 q
(2.9 L) was added. Wien the tenperature was 25 0C, the biphasic m xture was
filtered viain-line filter, and the layers were stirred and then
separated. The aqueous | ayer was tHahsiPeEriéd by vacuuminto a cl ean vessel
via 2 il inetd y 14} 3.1 Garhel ] o ( was
added G- RSt Enliheh Bt SpiuRaaARh 8 FiaRH G QR 2 afiof Lo

t hr oughl) S¢tticeadid oe, washing with 1: IEtOHH2 g ( 1 x 3.25 L) and 1:2 EtOH H2
g ( 1x 3.25L). The conbined filtrates (16.4 kg) were filtered via 1.0 um
in-line filter. The mxture was diluted wwthofidF (2.5 L), added via in-line
filter and stirred under nitrogen. Hydrochlofig aeid (0.308 L, 3.70 nol) was
added. The batch was then filtered, and the ter cake was washed with
5:4:2 H2q :EtOHTHF ( 1 x 6 L, 1 x 5L), 2:1 H2qg :EtOH THF ( 1 x 4 L) and
water ( I x 5L). The solid wag i ed undes nitrogen and vacuum and the
product was isolated as an off ' st al line solid. To the product from
the previous step ( 1.198 kg‘HZ.ai nol/) uhder nitrogen were added water
(3.0 L, 167 nol), EtOH (1.593,\ LY and~THF (2.001 L)5 followed by sodi um
hydr oxi de (0.596 L, 2.98 nnl#. Darco G 60 (300 g) was charged, and the

m xture stirred for 80 mn. The mxture was filtered through Sol ka fi oc,
washing with 5:3:2 H2q : THF: EtOH (2 x 2.5 L). The solution was filtered via
1. umin-1ine fiheBile comppungdvas rRgFadskgi raoqedures degeribod ggEXAMPLEJ added.

Cryst afrbinzlﬁg;sﬁ 7-9giabl6 ed 9&% v Qo[ @-@m;aqrelyxga&ém@ kndvMictingluspensi on;
addi ti ona 302 ter: : 4. was added. The batch was filtered,
vvashed&?xﬁt{‘ﬂs‘?l qn@’@ﬁ%&@%@-&ﬁ( mr?zrﬁgéés

t OH. The product was isolated as a
white crystalline solid containing nostly FormB with some Form C. To the
above crystalline solid (1.095 kg’)%ﬁ@@LﬁPh? wer e added THF (4.38 L) and
water (4.38 L) via 1.0 uMin-1li neEf er, ‘under nitrogen. The suspension
wal) st (F{4eMH-i-Jedous lymétbyl-alyprobenyl |- A2 Hiriazol-1 i n6, 7/ tatiagidroptrive [ bRy si cal

Proper Liied&19b-yifikedk Ysy appeared to change

/{@><O |
N -
(ﬁON\NﬁN

0

The title compound was prepared using procedures described in EXAMPLE 1
from propyl (7-azido-6,7,8,9-tetrahydropyrido[ 1,2-a}indol-10-yl)acetate and 2-(4-
15  ethynyiphenyDpropan-2-ol. MS (+ESI) m/z: 431.2.

EXAMPLE 17
{7-[4-(4-Trifluoromethyl-phenyl)-[1,2,3Jtriazol-1-y1]-6,7,8,9-tetrahydropyrido| 1,2-a]indol-10-
yl}acetic acid
R F
F
N p—
QH e N, _N
20 o
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froma mlKky thick suspension that does not settle to a slurry with a

yel | ow supernatant and crystalline solid that settles nicely. The slurry
was filtewedpioczamghsvhe solid was washed with 3:1 H2q : THPCTAISR9108247)3 and
dried under nitrogen and vacuum After drying for >2 days, the title
product Form C was isolated. X-ray powder diffraction (XRPD) patterns form
Form B and Form C are shown in Figures 1 and 2, respectively. The XRPD
patterns were gehert#ecnmpouad Rs prgparcRanmgairgdedoet déécBbed inHEXAMPRY Ipowder

diffr rom3 to

40 dogr 2800 (B 0“‘8%190 % e"fﬁﬂ@% ?&“ﬁ?ﬂ 2RI PR PB AN O e

used a@rlﬂwo@étbb’ﬁ enzmel\é& mevit: 4dds - conducted with the sanmple at room

terrperature and open to the at m)sphere 2Q val ues and the correspondi ng
5paC| ngs in the XRPD patterns ar ﬁ ﬁ L % in the tables

beI ow. Di fferential scanning calori § E C) curves for FormB and Form C

ar e shjowa-Naphithaden- 851-Bl, 2B Hridzol1ed pe i, S-edtighydibppeiole e @dbRl vel-astidacd TA

I nstrunents DSC Q 2000 differential scanning calorinmeter at a heating rate

of 10C/ m nute from 250C to 265C in a cl oseg um num pan in a nitrogen

at nosphere. The DSC curve of Form B exhibits gnmyendothermw th an onset

tenperature of 256C and a peal~tenperat ure/0 AC. The ent hal py change was

108.9 J/g. The endothermis b bved t o /B8 dud=to conconitant nelti ng and

deconposition. The DSC curve 0 c-¥xplMbits two endotherms. First

endot herm shows an onset tenper atire f 1900C and a peak tenperature of

1980C with an associ at ed ent atpy change of 22.4 J/g. This endothermis

believed to be due to solid-&olid transformation of Form C to Form B. This

is followed by a 2nd endothermw th an onset tenperature of 257C and a peak

temperature of 2@1@@@@&’&1& uﬁﬂv@% %&H%m@%&’@ﬁ@ﬁés@&%ﬁ%d REtQMBLE/19. This
endot her m was tri b_g eéi comé% % S deco OSI tion. EXAMPLE
9 [3-( OIBéW%R)'I ?T[améo %8,0-4¢t qi -ajr ndo 1 ~-y[)acetate an
J 3104~ tahyr@mequameb\asqw%mh/b ezl c acid The title conpound was prepared
usi ng procedures described in EXAMPLE 7, Step 5 to 8 fromethyl (3-azido-|
2s3>4-t etrahydro- 9H car bazol -9-yl )acetate (J Med. Chem,

EXAMPLE 19

{7-[4-(4-Dimethylamino-phenyl)-{1,2,3}triazol-1-y1]-6,7,8,9-tetrahydropyrido[1,2-a]indol-10-
yl}-acetic acid

\
N
OH N /\ﬂ
i5 d N’/'N

The title compound was prepared using procedures described in EXAMPLE 1

from propyl (7-azido-6,7,8,9-tetrahydropyrido[1,2-a}indol-10-yl)acetate and 4-ethynyl-N,N-
dimethylaniline. MS (+ESI) m/z: 416.2.

20 EXAMPLE 20
{7-[5-(4-Fluoro-phenyl)-[1,2,3}triazol-1-y1]-6,7,8,9-tetrahydropyrido[ 1,2-a]indol-10-yl } -acetic
acid

£
OH N —
e N\
o N=N
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2005, 48, 897) and prop-2-yn-l-ylbenzene. The resulting racem c acid was
resol ved by HPLCusing a 4.6x250mm Chiral cel OD colum eluting with 40%veCH,
30% Pr OH wd20iahediexanes and 0.25% Et N at | nl/mn and 2BAmusequoeb4msi on
times = 8.9 and 18.3mn) to afford EXAMPLE 9.1 and 9.2 respectively. 1HNWVR
of EXAMPLE 9.1: 1H NWMR (400 MHz, DMBSO-ffc): d 12.99 (s, 1 H), 7.53 (s, 1
H, 7.39-7.29 (m4 H), 7.31-7.21 (m 3 H, 7.08 (dd, 1 H, 6.99 (t, 1 H),
4.95-4.84 (m 2 Hg tide dngesind IvaklpreparedAising, précedifes Be0bsd GBEXAMRLE)3 3. 00

dd, 1 5,2.05-1.95
(m 1 T préo»?i& oyt A9 sghatpdo ety FyPhes fud Reubibe

r heny| flugrpbenzege. MagdiSl) myz:p96.17, 8, 9-t et r ahydr opyri do[ I , 2-

]indol -10-yl}-acetic acid The title conpound was prepared usi ng procedures

described in EXAMPLE 1 from propyl %@i@?ﬁ 6,7 8,9-tetrahydropyrido[l, 2-
]ir?dol 10-yl )acetate and | -et hynyIE lobenzene. MS (+ESI') mfz: 391.1.

EXANPL[E‘ GElP}{eﬁokﬁnétﬂyik{Btmmul {-9tyd, 281oetrBiwtdydpyridb[ 1,2 Bhdali 1@20)-adetic acid
-yl ] - , 9-tetrahydropyrido[l ,2-a]indol- 10-yl}-acetic acid The title
(7-azido-6,7,8,9-tetrahydropyri{

N- hex-5-yn-| yI met hanesul f onanj,de:

7,8J9-tetrahydropyrido[l J2-g yl‘;}/N- acetic acidThe title conpound
was prepared using pr ocedur es descri bed in EXANPLE 1 from propyl

- CI Hyﬂomxyprbpjdh e(ﬁ)dzacﬁat@y,&é)t {efralitdro@zdblll, 2~y]1hdolﬂ’8"yl)aeéta&hyahdo pipropaddiyin-1-
“Mdolipk Ml dzene. MS (+EST) m/z: 403.1.

corrpound was pr epared using pro Ires descrr hed i n EXAMPLE 1 from propyl
@ yl )acetate and
S 7. 446.2. EXAMPLE 12
{7-[4-(I-Hydroxy-2-nethyl - progyl
(7 azi do- 6, 7, 859 ro |dogpl ] i ndol - cetate. a
- net hyl pent - #’e I'i".‘)lc m&}B‘B¥+E’§f reppred ugEe IOC ?ﬂﬁﬁcf‘ﬁgf BXampLE 3

EXAMPLE 22
(7-{5-[(4-Bromo-phenyl)-hydroxy-methyl]-[1,2,3]triazol-1-y1}-6,7,8,9-tetrahydropyrido{ 1,2-
a]indol-10-yl)-acetic acid

15
The title compound was prepared using procedures described in EXAMPLE 3
from propyl (7-azido-6,7,8,9-tetrahydropyrido[1,2-a]indol-10-yl)acetate and 1-(4-
bromophenyl)prop-2-yn-1-ol. MS (+ESI) m/z: 483.0.
20 EXAMPLE 23

4-[3-(10-Carboxymethyl-6,7,8,9-tetrahydropyrido[ 1,2-a}indol-7-y1)-3 H-[1,2,3 Jtriazol-4-y1]-
piperidine-1-carboxylic acid ferf-butyl ester
o)
o)
<!

OH N -
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-acetic acid The title conpound was prepared using procedures described in
EXAMPLE 1 from propyl (7-azido-6,7,8,9-tetrahydroryrido[l, 2-

]i ndol - 10w9l2pacwbd@be and 2- phenyl but-3-yn-2- ol. M (+EBCY/ust@o/od473 1.
EXAMPLE 14 [7-(4-Phenoxynethyl -[l 2,3]triazol-1-yl)-6,
5859-tetrahydropyrido[l,2- ]indol-10-yl]-acetic acid The title conpound was
prepared using procedures described in EXAMPLE 1 from propyl

(7-azi do- 6 7,8, %ﬁﬁiﬁe&i@yxﬁm@p&miaslptdpa@dmphgw%dﬁeyﬂgmdb@chm@mmwﬁyI

prop- 2= yn I . .
(7-[4- {E{%n (%/ aﬁ}e— %,%, h%%doi?%gﬁﬁﬁg@gq%ﬁa&%@ %nd tert-butyl 4
7,8, 9- @bﬁm&hy@r@@yh@bpk}’le@— . -acetic acid The title conpound
was prepared using procedures described in EXAMPLE 1 from propyl
(7-azi do- 6, 7,8,9-tetrahydropyri do! I : ZMREE dol -10-yl )acetate and
| - & hynyl -4- (nei hyl sul f onyl ) benz ESI) mz: 451.1. EXAMPLE 16 (7-
{4-[4-[GL(s= (L‘MIQX; 2, Teridnsl-1 7 8:phealytdodyido[1,2-a]indol-10-yl}-acetic acid

, 2, 3]tr|(azol - - YH;G 1;@33 9- tgﬂti)t]ghgfdrop% dol{y:r ,[ ]indol -10-yl)-acetic acid
The title corrpound was prepared usi yecur es descri bed in EXAVPLE 1
from propyl (7-azido-6s7,8,9-tetr , 2- ]indol -10-yl)acetate and
2- (4- ethynyl phenyl)rropan-2-ol. : 431.2. EXAMPLE 17
{7-[4-(4-Trifluoromethyl-phenyl p-] | trisagol - |
-yl J-6,7,8,9-tetrahydropyrido[ 10
conpound was prepared using pr8cedures esch bed in EXAMPLE 1 from pr opyI
(7-azido-6,7,8,9-tetrahydropyrido[l, 2- ]ndol ~10-yl)acetate and | -et hynyl -
(trifluoronet hyl Themieagapivid twhEprdparddzisind4tockduleXAdbitibed B, EXAMPLE 3

from propyl (7-azido-6,7,8,9-tetrahydropyrido{1,2-a]indol-10-yl)acetate and ethynylcyclohexane.
10 MS (+ESD m/z: 379.2.

EXAMPLE 25
{7-[5-(9-Hydroxy-9H-fluoren-9-y1)-[1,2,3]triazol-1-y1]-6,7,8 9-tetrahydropyrido[ 1,2-a]indol-10-

yl}-acetic acid

15 N’N

The title compound was prepared using procedures described in EXAMPLE 3
from propyl (7-azido-6,7,8,9-tetrahydropyrido[1,2-aJindol-10-yl)acetate and 9-ethynyl-9H-
fluoren-9-ol. MS (+ESI) m/z: 477.1.

20 EXAMPLE 26

(7-{5-[1-(4-Fluoro-phenyl)-vinyl}-[1,2,3 Jtriazol-1-y1}-6,7,8,9-tetrahydropyrido[ 1,2-a]indol-10-
yl)-acetic acid

HOC
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[ 7- (4-Naphthalen-1-yl-[1,2 3]triazol-1-yl)-6,7,8 !9-tetrahydroryrido[l, 2-
alindol -10-yl]-acetic acid The title conpound was prepared using procedures
descri bedwonoBXWMBRE 1 from propyl (7-azido-6 7,8 9-tet pamyuseapyes7dd| |, 2-

a] i ndol - 10~yl ) acetate and 1- ethynyl napht hal ene. M5 (+ESI) m z: 423 .2.
EXAMPLE 19 {7-[4-(4-D net hyl am no-phenyl)-[I ,2,3]triazol -1
-yl]-6,7,8,9-tetrahydropyrido[l ,2-#]indol- 10- yl} -acetic acid The title
compound was pr ePartgte conirogng mas popersd frves mfiusing a seluthoavdl(E{3-[ 1 (d¥lyseepy |

T i o b 738 o Lets ah PHINS Y ® L\ acot
N A e e
[ 5- (4-FiddFBANHIAE ﬁslm[a h: 1 mixpyre phRixand L JYHClefor 240 gl hetepd dRISHYE 7@
[ 1, 2- ajdondad rodk téthper@tRlthén @aiadiBacyitH EALwamen aththritesdisdepar N, I and

procedures described i : 3.from | (/-pazidq,6,7,8

5" ot r ppereisgy P on By Comt BAGISL LAY -fifiRR s g Sopound. M

fl uor oa@sIeme: 4MBI(+ESI) mz: 391.1. EXAMPLE 2 1 [7-(5-Phenoxynethyl -[|
,2,3]triazol-1 -yl)-6,7,8,9-tetrahydropyrido[l ,2- Jindol-1 Ovyl]-acetic
acid The title conmpound was prepared using procedures described i n EXAMPLE
3 from propyl (7-azido-6,7s8, 9-t ett’ahy8EErA/ri do[ |, 2- ] ndol - 10-yl ) acet ate
and ( pFoRma-=<Yifrd YA . | L i Y- (7-
R s R B A e e e

, OLG et paHipbl. Y@ ol0-1)-aceticiagidol ~10-yl ) - acetic acid The title conpound was
prepared using procedures described in EXAMPLE 3 from propyl
(7-azido-6,7,8,9-tetrahydropyrido[l, 2- ] i dol -10-yl)acetate and | -(4-

br onophenyl ) prop-2-yn-I-ol. M5 (+ESI) m

OH

The title compound was prepared from enantiomerically pure propyl (7-azido-
6,7.8,9-tetrahydropyrido{1,2-a]indol-10-yl)acetate described in EXAMPLE 6 and 1,1-bis(4-
fluorophenyl)prop-2-yn-1-0l. EXAMPLE 27.1 and 27.2 were prepared from the chiral azide

15  with the retention time of 10.3 and 11.5min respectively from EXAMPLE 6. MS (+ESI) m/z:
515.2.

EXAMPLE 28
{(R)-7-[5-(4-Fluoro-benzyl)-[ 1,2,3]triazo}-1-y1]-6,7,8,9-tetrahydropyrido[1,2-ajindo}-10-yl } -

20  acetic acid

N==N

The title compound was prepared using enantiomerically pure propyl (7-azido-
6,7,8,9-tetrahydropyridof[ 1,2-@]indol-10-yl)acetate from EXAMPLE 6 and 1-fluoro-4-prop-2-yn-
1-ylbenzene prepared from 4-fluorobenzyl chioride and ethynyltrimethylsilane described in

25 EXAMPLE 8. EXAMPLE 28.1 and 28.2 were prepared from the chiral azide with the retention
time of 10.3 and 11.5min respectively from EXAMPLE 6. MS (+ESI) m/z: 405.1.
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EXAMPLE 23 4-[ 3-(10- Car boxynet hyl -6, 7, 8, 9-t et rahydr opyri do[ I, 2-

]Jindol -7-yl)-3H[Il,2 53]triazol-4-yl]- piperidine-1-carboxylic acid
tert-but Wwoestwwdise titl e conpound was prepared using proraseeesadescri bed
in EXAMPLE 3 from propyl (7-azido-6,7,8,9-tetrahydropyrido[l, 2-

]indol -10~yl)acetate and tert-butyl Aethynyl pi peridine- 1-carboxylate. M
(+ESI') mlz: 480.2. EXAMPLE 24 [7-(5-Cycl ohexyl-[I,23]triazol-1-yl)-6 >7
859-t et rahydropyrido[l,2-fl]indol EEAMPLEZOetic acid The title conpound was
pr epar WSisng _ ) i had i aalgdenbs7, 8
A B Tk I R T St St b e e e
(+ESI)m%42: 379. 2. EXAMPLE 25
{7-15-(9-Hydroxy-9/f-fluoren-9-yl)
9-tetrahydropyrido[l,2-fl]indol-1
prepared using procedures descriyb
859-tetrahydropyrido[l,2- ]indgl-10-yl)ace and 9-et hynyl - 9Hf | uor en-
9-ol. M5 (+ESI) mlz: 477.1. . (4. Fl

UOr o- phenyl ) -vinylj-[1,2,33triazol -| = 8; 9-tetrahydropyrido[l, 2-
]indol-10- yl)-acetic acidThe title conpowsdi was prepared fromrefluxing a
solution of (7-{5-[I|-(4-Fluorophenyl)- 1-hydroxy-ethyl]-[ 1,2,3]triazol-

5 11 ke ar o SRR S it of o oot eZBBL o RAREPEERICE ©)
cool edfrom hotoenantmpericlymere prepyldXiarislotted8 B tehialFAropweidbld 2-elindeliPi ne, ) dried
o For dad s (P ARRRNBES: wh S ReA ARk pitoaed B r-flo R b pRgne i 000
{ (R) - sethBivdmpetilsilgpe.o T pvenyiting Ripieseipomstipystprsiderived Bpmithgehiral pzige with 7 8
59- t et fha REtRPMIh&6f 10.3min from EXAMPLE 6 were separated by flash chromatography using
10 a gradient of 10-70% EA/Hex to afford after standard hydrolysis EXAMPLE 29.1 and 29.2. The
resulting diastereoisomeric esters derived from the chiral azide with the retention time of
11.5min from EXAMPLE 6 were separated by flash chromatography using a gradient of 10-70%
EA/Hex to afford after standard hydrolysis EXAMPLE 29.3 and 29.4 respectively. MS (+ESI)

,2,3]triazol4-yl]-6,7 8
| } -acet#t~acid The title conpound was
from propyl (7-azido-6,7

m/z: 405.1.
15
EXAMPLE 30
((R)-7-{5-[Bis-(4-fluoro-phenyl}-methyl]-[1,2,3]triazol-1-y1}-6,7,8,9-tetrahydropyrido{1,2-
alindol-10-yl)-acetic acid
N
A
OH
0
20 The title compound was prepared using procedures described in EXAMPLE 8

from enantiomerically pure propyl (7-azido-6,7,8,9-tetrahydropyrido{1,2-a}indol-10-yl)acetate
and 1,1'-prop-1-yne-3,3-diylbis(4-fluorobenzene) MS (+ESI) m/z: 499.2.

EXAMPLE 31

25 ((R)-7-{5-[1-(4-fluorophenyl)-1-hydroxyethyl}-[1,2,3]triazol-1-y1}-6,7,8,9-tetrahydropyrido{1,2-
ajindol-10-yl)-acetic acid
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1,2-ajindol- 10-yl)-acetic acid The title conpound was prepared from
enantionerically pure propyl (7-azido- 6,7 8,9-tetrahydropyrido[l 2-

] i ndol 40-wb)amawaize descri bed in EXAMPLE 6 and |, | - bi s(2€T/US2010/024713

fl uorophenyl)rrop-2-yn-1-ol. EXAVPLE 27.1 and 27.2 were prepared fromthe
chiral azide with the retention tine of 10.3 and 11.5m n respectively from
EXAMPLE 6. M5 (+ESI) m z: 515.2. EXAMPLE 28
{(R)-7-[5-(4-Fluoro-benzyl)-[1,2 3]triazol-1:
59-tetrahydropyrido[l,2- ]Jindol-10-yl}- acef
prepared using enantionerically purg
, 7,859-tetrahydropyrido[l, 2- ]nds etate from EXAMPLE 6 and
1-fluoro-4-prop-2-yn- 1l-yl benzene jpre om 4-fl uorobenzyl chloride and
ethynyl trimethylsilane describpd rmEXAMPNE 8. EXAMPLE 28.1 and 28.2 were
prepared fromthe chiral azidé with tthe ret™éntion tinme of 10.3 and 1l.Smn
respectively from EXAMPLE 6. M5 (+ESI) nfz: 405. 1. EXAMPLE 29

] o 100yl Lo Wenipcund ige BhoplcliRlng priticlin®s deduiled TSRS | dol
pr ocedtif BT Xjf?ﬁgﬂ”‘jfrﬁfm@ﬁﬂﬁ:%t@rqﬁw éwp%é)qq?ﬁrfémd\gﬁi%ﬂ pecstats angi-£4pr opyl
1 ot Dy g L e ) bz ene and
G yy T H RIREE RGN S EBRRUGRE FRBIaER bf Ao SRR SRk BB ¢ o
t he chiastat clatinglenantibimetibmixteteemas rosvl védmen dfiral BPBEI usitfgraoht 26Aheh Ehraleel e
separ g o § o :
2 For  Bftoluimd bRB BRI %?;;??2“ R 2978 AL GRS Blo A3 PR T
di ast e¥lod Yaime Rictentian Bmes gérd andB-Fnm Theel tepilting eders aersiutdiolyrrd seprrgiely on
ti ) i i usin
e e
293 o ¥yl on p VY2 @ R ¢ 0eap hiipicel Qbielyting with 20%1POH, 207 BOH,
60% Hexanes at 1mL/min and 254nm. Retention times = 8.7 and 11.6min. The 2 resulting
esters were hydrolyzed separately to afford EXAMPLE 31.3 and 31.4 respectively. MS (+ESI)
m/z: 453.1.

8-6,7,8
acid The title conpound was

15 EXAMPLE 32
{4-Fluoro-7-[5-(1-phenyl-ethyl)-{1,2,3}triazol-1-y1]-6,7,8 9-tetrahydropyrido[ 1,2-a]indol-10-y1} -

acetic acid
F
OH
o N
N
\

=N

The title compound was prepared using procedures described in EXAMPLE 8

20 from propyl (7-azido-4-fluoro-6,7.8,9-tetrahydropyrido[1,2-aJindol-10-yl)acetate and (1-
methylprop-2-yn-1-yl)benzene prepared from (1-bromoethyl)benzene and ethynyltrimethylsilane.
Separation of the resulting diastereoisomeric esters by flash chromatography using a gradient of
10-70% EA/Hex afforded 2 enantiomeric mixtures. The less polar enantiomeric mixture was
resolved on chiral HPLC using a 4.6x250mm Chiralpak AD column eluting with 20% iPrOH,

25 20% EtOH, 59.75% Hexanes and 0.25% Et;N at 1mL/min and 254nm. The resulting chiral esters
(retention times = 7.8 and 11.9min) were hydrolyzed separately to afford EXAMPLE 32.1 and
32.2 respectively. The more polar enantiomeric mixture was resolved on chiral HPLC using a
4.6x250mm Chiralcel OD column eluting with 20% MeOH, 20% EtOH, 60% Hexanes at
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EXAMPLE 30 ((R)-7-{5-[Bi s<4-fluoro-phenyl)-nmethyl]-[I
gl -1-yl}-6,7,8,9-tetrahydropyrido[l, 2-

]i ndol

,2,3]tria2
-10-yl)-acetic acid The title

conpound we0pvmepesped usi ng procedures described i n EXARPIES800024M13

enantionerically pure propyl
2- #] i ndol
m z:

(+ESI )

-10-yl)acetate and |, |
499.2. EXAMPLE 3 1

(7-azido-6 5758, 9-tetrahydropyrido[l
"-prop-|-yne-3, 3-diyl bi s(4-fl uorobenzene) M

((R) - 7ipbApin-and 264unr dphessyltipgichigidsery/@etpitiop-timesz, 3ptapiddomin) yere- 6 7

8, 9- 1 ey R HORYAMARI b afford ERANPLE: 3.3 aRCHLA fes
prepared uSing proceédures described in EXANPLE

(7-azido-4-fluoro-6,7,8,9-tetrahydropyrido[l,

B

] ndol -

Qdige Mis HESI?HM)QHQ@ was
rom propyl

10-yl )acetate and

2-(4- fluorophenyhg Mbwﬁt@’dbn%)dﬂhds \S@i}%}ft@hk@h@’fg dralobaspilctédiges described in

di gste [ rs was perfornmed at the ester stage by flash chromatography
us%?\g g%@gﬁﬁ of 10-100% EA/ Hex afforded 2 esters. The faster eluting
enantioneric m xture was resol ved on chiral HPLC using a 4.6x250mnm
Chiraljcel {OD colum elutiing with 20% i PrOH, 20% EtOH5 59.7 Hexanes and
0.25%Et3N at Inl/mn and 254nm Retention tines = 6.9 and 8.4mn. The 2
resul t|ing | SIRGCTUBEe hyddbPpfed separately to afford EXAMIBST31, 1iand 31.2
respect4iyel y. KTher sl ower |el uting enantionmeric mxture was|resolvedjon
chiral| HPL 250mm Chiralcel OD eluting with 20% i PrCH, [20%
Et OH, |60% mn and 254nm Retention tinmes 8;7 and 11.6m n.
The 2 |resy pr e hydrol yzed separately to afford EXAVPLE 31.3
and 31.4 r 5 (+ESI) m z: 453.1. EXAVPLE 32
{ 4- Fl uor o- ethyl) [ 23]triazo| | -yl]-6 7;8
94et r dhydriop¥ ] i ndoHO- - acetic acid The title conpound was
preparjed Us; {aé§t{f5,|4 ﬂ%rnbﬁm\)‘ﬂ&Eig Firwaviplopyl
(7-azildo-4 » 9+ y‘i]eé FIaBNds ?@}gﬂeﬁaﬂj}dr@pyﬂhb dolp.104yl)acet age and
(1- met hyl ene prepar eg (1) f onoet hyl ) benzene and
ethyny|l tri mdo -10-yl acetic acid resolved as xamples
33.1 and 33.2 441
34
&)
N—N
F .
N {7-[5-(4-chlorobenzyl)-1H-1,2,3-triazol-1-yl]-
Y/ 4-fluoro-6,7,8,9-tetrahydropyrido| 1,2-a}indol-
OH 10-yl}acetic acid resolved as Examples 34.1
0 and 34.2 440
5 1@
N
N i '
p {7-{5-(2,2,2-trifluoro-1-hydroxy-1-phenyl-
ethyD)-1H-1,2,3-triazol-1-y1]-6,7,8,9-
HO
o tetrahydropyrido[1,2-aJindol-10-yl}acetic acid | 471

10

EXAMPLE 36

{4-Fluoro-7-[5-(4-fluorobenzyl)-4-methyl-1H-1,2,3-triazol-1-y1}-6,7,8,9-tetrahydropyrido[ 1,2~
ajindol-10-yl}acetic acid
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Separation of the resulting diastereoisoneric esters by flash

chromat ography using a gradient of 10-70% EA/ Hex afforded 2 enantioneric
m xt ur es.woheldmssopol ar enanti onmeric m xture was resol pea/usnoiohe47as HPLC
using a 4.6x250mm Chiral pak AD columm eluting with 20% i PrOH, 20% Et OH,
59. 75% Hexanes and 0. 25% Et 3N at I nL/mn and 254nm The resulting chiral
esters (retention tines = 7.8 and 11.9m n) were hydrol yzed separately to
af ford EXAMPLE 32.1 and 32.2 respectively. Fore pol ar enantioneric

m xture was resol ved on chiral HPLC usi ng 6x250mm Chiral cel OD col um
eluting with 20% MeOH, 20% Et O ) i i

resulting chiral esters (retent

.6 and 10.5m n) were hydrolyzed
eectlvely MS (+ESI) n z:

419.2. The foll ow ng conpounds mr? usi ng anal ogous procedures
described in EXAMPLE 8. EXAMPLE(36 NN

{4-Fl uoro-7-[5-(4-fl uorobenzyl dopet hyl -1 H1,2,3-triazol-1-yl]-6
s7,8,9-tetrahydropyrido[l,2- ajindol- 10-yl}acetic acidStep 1:
1-fBut-2-gn-1-g D-4-fl uorobenzene A solution of

| - f 1 uoBliepd: ( pr opl-PByir-ynl ) héderabenzendHF (0.3 M was treated at 0 OC with

a 2.5 Msol uti onA%lu@oM:n f%d&r&‘@ég{&»gz; iy %menagnea{t 690340 drediQl diaped

by addjtion of Ml , reaction
m xt ur & Pehetdd M %ﬂiutw ‘?ﬁIhBubJ’@ﬁ’@ﬁ@H’S\ﬂ ¢ RIdhiear Qdmm@éﬂwe@by a‘éféaowpf h

St her , MoRsinedg. M Rémvaddetoolifld bal, {nadibted feacBtimbaneaniiafoedohanpr ovi de the
esi re

fluoro eérllgzael%ée/ 1@%%%%0&321%&%%&%9%%8#13]8‘9%& %ng % dé% aél 98 (m
2 H, S&ndénifesed @ prhviddith8Ilefised Bethlyl-substepted alkyle mtérmediate 1-(but-2-yn-1-yl)-4-

{4- 11 ugsGolbedend: 4r}§NMR émﬁmi C%JOI?}SW ba- 744 %ﬁ{]%r%a@% tm 2 ¥),13. 490692
t et rah{vigl(rio&/rl do[ 1, 2-a]i ndoI 0-yl} acetate and

{4-flu (43 quorobenzyI) 5- et hyl - 1H-123tr|azol 1-yl] -6.7.8
9-tetrahydropyrido [1.2- a] |ndol 10- y1>acet ate. A sol ut| on of racemc
otHyl B2p3si do. AEwLikHie ‘olTubs DR 55 L6730

10-yl )@@@ﬁ@&@aﬁaﬁaﬂl 2 ﬁQbﬂciaﬁysﬂ%dceﬁéte)anﬂ‘efﬂv'il%%@ﬂiﬁm@-(f{—'ﬁu@ﬂ)b}mm papgane (0.3
W) e irepL e o O G oS GO o % 2Tn: oy Gl XT U e Wes varried to

vCT 111

A squUon of racemic ethyl (7-azido-4-fluoro-6,7,8,9-tetrahydropyrido[1,2-
alindol-10-yl)acetate and 1-(but-2-yn-1-yl}-4-fluorobenzene (5 eq.) in benzene (0.3 M) was
15 treated with ClCp*(COD)Ru(Il} (0.25 eq.). The mixture was warmed to 80 °C, stirred overnight,
and concentrated to an oil. Chromatography on Si07 (0-50% EtOAc/DCM) gave the

intermediate triazolyl ester as an inseparable 4:1 mixture of regioisomers favoring the 4-methyl-
1,2,3-triazole substitution. Fist the two regioisomers were separated using achiral reverse phase
chromatography. The major regioisomer was then further purified using chiral supercritical fluid
20 column chromatography (Chiral Technology AS-H 2.1 x 25 cm column, 30% IPA/CO2) to
provide two chiral esters. MS (E]) calc'd for C26H27F2N402 [M+1]+ 465.2, found 465.1.

Step 3: {4-Fluoro-7-[5-(4-fluorobenzyl)-4-methyl-1H-1.2.3-triazol-1-v1}-6.7,8.9-
tetrahydropyrido[1.2-a]indol-10-vl }acetic acid
Each of the chiral resolved ethyl {4-fluoro-7-[5-(4-fluorobenzyl)-4-methyl-1H-
25 1,2,3-triazol-1-y1}-6,7,8,9-tetrahydropyrido[1,2-ajindol-10-yl } acetate was hydrolyzed to the final
acid product by dissolving in 1:1:1 THF/MeOH/water (0.06 M}, treating with LiOH (3.6 eq.) and
stirring overnight. The reaction mixture was diluted with EtOAc, extracted with 2 N HCI, water,
dried (NaySOy), and concentrated to provide {4-fluoro-7-[5-(4-fluorobenzyl)-4-methyl-1H-1,2,3~
triazol-1-yl}-6,7,8,9-tetrahydropyrido{ 1,2-a}indol-10-yl } acetic acid Examples 36.1 and 36.2:
30 MS (ED calc'd for C24H23F2N402 [M+17+ 437.2, found 437.1.
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and concentrated to an oil. Chromatography on Sig 2 (0-50% Et CAc/ DCM) gave
the internediate triazolyl ester as an inseparable 4:1 m xture of

r egi oi sormeo0feevensong the 4-nethyl- 1,2, 3-triazol e substrraszan/024i1st t he
two regi oi soners were separated using achiral reverse phase chromatography.
The maj or regioi somer was then further purified using chiral supercritical
fluid col um chronmat ography (Chiral Technol ogy AS-H 2.1 x 25 cm col um, 30%
| PA/CO2) to provide two chiral estarAMP 3(7EI) calc'd for C26H27F2NAQ2

[ Mt ]+l Bfnoo-7 i 0undiud e 1-1H- 2 BlLidardl=12y1]-6,7,8 9-tetrahydropyridof 1,2-

r5-(4 i EIE{? E[EW lilrzhyy)IS%I I—l—t}%’ZB trlazoI-I-V|y;]/6 '8, 9- tyetrpgrhy ropyrldo
[1, 2- a]lq%r‘? P fé %ﬂ‘}c etic acid Each of the chiral resolved ethyl
{4-fluoro-7-[5-(4-fluorobenzyl met hyl -1 H

i {jdropyrldo[l 2-alindol -1 Oyl}acetate was

hi/drol yzed to the fi nal aci dig duct by dissolving in 1:1:1 THF/ MeOH wat er
(0.06 M, treating with LiOH . . %ng overni ght. The reaction
Wi
N

m xture was diluted with Et ext past ed wi N HQ, water, dried (Na

SO4), and concentrated to provi - F

{4-fluoro-7-[5-(4-fluorobengFyl'PH4- et hyl -1 H~I , 2, 3~

triazol-l-yl]-6,7,8,9-tetrahydropyrido[l 2-a]indol-10-yl}acetic acid

Ex I 36.1 36. 2 I | ¢' 4H23F2NA + 437.2 f d

455 1 EXAVPLE 3T ReRlsgiia) FHMS T A (b BOEe0) - SRyt g wasorT- O
, 2, g tT 3;]1]462708 ,9- 1éltra&1y<]iro§yr7d<:€[1 Q-djstdoR el eqyate (a[dedctZall in Bahple 36 whj acet i c

aci

L1 OOt I i seidipnadust by disselyingin 4 THFAMQH sy (6. grating

s7, 8, 9wite {aQHyd6mayrand sfitring-capinnghd) The Gaplign modwatvens(tber dbkat Wik EtOAC,

Exanpl %_fa@ed‘%@ﬂm fmge Yo, &r?édt(i%%ﬁ@ %ﬁgﬁ%ﬁ%ﬁ‘d&b R¥ae ghéﬁﬂé 6xﬂgodn’a 1r1:1

THF/ Me t
N i d D P Bt 41kt A o b AN ed wi th

2 N HC1 water dried (Na SO4), and concentrated to provide the title
corrpound: VS (EI) cal c' d for CZ4H%§§§Q§ M+1J+ 437.2, found 437.1.
EXAMPLE 38 {4-Fluoro-7-[5-(4-fluo > H1 ,2,3-triazol- _
1-yl ] - +-Reioty V- 6-(F-{BpSbeatyl ahif dcpymiazab] tyl}-@metlyil6do8, 2 1erahlyimpetide 1 2¢i d

alindol-10-yl}acetic acid
F
F i
N —
%N‘N”N
o7 ~OH

Step 1: Propyl (4-Fluoro-6-methyl-7-0x0-6.7,8.9-tetrahydropyrido{1.2-a}indol-10-
vl)acetate
A solution of propyl (4-fluoro-7-0x0-6,7,8,9-tetrahydropyrido[1,2-a}indol-10-
yDacetate in THF (0.17 M) was treated at -78 °C with a 1.0 M solution of NaHMDS in THF (1.2
20  eq.). After stirring for 10 min, Mel (2.0 eq.) was added. The cooling bath was removed and the

15

mixture stirred for 1 hour, concentrated to dryness and the residue purified by chromatography on
Si02 (0-100% EtOAc/hexanes).

Step 2: Propyl (4-Fluoro-7-hydroxy-6-methyl-6,7.8.9-tetrahydropyrido[1.2-alindol-10-
vlacetate
25 A solution of the intermediate methyl ketone from step 1 in THF (0.25 M) was

treated with NaBH4 (2.0 eq.) and stirred for 1 hour, diluted with DCM, extracted with water,
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Step 1: Propyl (4-Fluoro-6-nethyl-7-0x0-6.7.8.9-tetrahvdropy rido[l .2-a

| i ndol -1 0O- yPacetate A solution of propyl

(4~f | uor owd-2010009603%, 8s9-t et rahydr opyri do[ |, 2-a] i ndol - 10PcylUysacemna47e3 i n THF
(0. 17 M was treated at -78 OCwith a 1.0 Msolution of NaHVDS in THF (1.2
eq.). After stirring for 10 mn, Mel (2.0 eq.) was added. The cooling bath
was renoved and the m xture stirred for 1 hour, concentrated to dryness and

the redief/@Nagafd WWB@W%Y’@@ thspmiermadigieaicobol 164 Broais) leexanes) . St ep
2: Progy %ﬁ@é?{@ O3t hyl -6J, 8, 9-tetral i vdropyrido [1.2-a]

I ndol - ce e A'so utlon of 'the internediate nethyl ketone from step
1in Tékp (BOhZEC":A@’ro‘b@lS{iﬂ%@%eesinWtﬁﬁ L NRBE (3108 0 ]-80 S ﬂet{ah&ﬂo{aﬁ{doln@ur

dilute cted with water,dfi ed (NaZSOf) and concentrated
giving the inter O - | . I\/S(EI) calc'd for CL8H23FNGB [ M+l ]+
32G 2, found 320AkoluSbgpf Bie 3iﬂfeﬂﬁ¢dzatéé}cﬁh®!Cﬂ‘(ﬁn §teﬁEt(B@ hrg7f)[26'ﬁ%ﬁnb li$ 0 kIO BY

the ¥ nDEMEEMITiS BB A FENTHCRuEs Shasdh ) Fod MECHTES BT AR e | o
M  was3 méatteamattu® Vo diliuted WitnDGM, ebla"a@ec( mthq W catnid aMGIQ:va‘(er, Hriedeq. ). After

stirrimekory) 3R EdticBatrdtete M xture was diluted with DCM extracted with 1M
citric acid, water, dried (Na2SQ4) and concentrated. Step 4 : Propyl

(7 AZi %{J_f | uor proBgt et Ahs-8.1TucdBo %umétﬁ [Leh @Q?ﬂ%@?%g{#ﬁég12,2?{11]1&61-(1@'—‘ 10-
iaceae Pr opy -TTuoro-o6-ne - y Xy

Oetrahydropyrlﬂéﬂ“ﬁﬁt@?— a] i ndol - 10 yl} acetate was dissolved in DVF (
and treated w t hPRdaN3{4RudtoeMmpih wmmigulﬁﬁ Q@;ﬁr@l"/,s@l-ﬁefrﬁ@dm@h N!EEhz The

| &
ot or, SdRAb olas e kB BVE 00 %‘%"%%%%%‘Sﬁ% S N6 e o
Ac/ hex&he ﬁn@mdprwpyght( Tha réadDer ari tuerveasal mtdhwill Et(?ABalﬁ} ép&tab&ﬂwdﬂopyr i do
[1 2- adat'll M@ACI »areY, |d}1%i5_l)?N§ZSQ§43|aEH R0 BR8d MtEromdtd &bty dh 9i03Q0(1@0%) 7

ll_SD ’ Eto%(;fhexanesg gave propyl (7-azido-4-fluoro-6-methyl-6,7,8,9-tetrahydropyrido[ 1,2-alindol-
10-yhacetate: 1H NMR (600 MHz, CDCI3) 8 7.30 (d, J = 7.9 Hz, 1 H), 6.96-6.99 (m, 1 H), 6.80
(dd, J=12.6,7.6 Hz, 1 H), 4.87(dd, I =13.2,6.5Hz, 1 H),4.10(d, J=7.0Hz, 1 H),4.02(t, ] =
6.2 Hz, 2 H), 3.61 (m, 2 H), 3.01 (m, 2 H), 2.10-2.20 (m, 2 H), 1.57-1.63 (m, 2 H), 1.43 (d, [ =
6.8 Hz, 3 H), 0.87 (t, J = 7.3 Hz, 3 H); MS (EI) calc'd for C18H22FN402 [M+1]+ 345.2, found
20 345.1.

Step 5: Propyl {4-Fluoro-7-{5-(4-fluorobenzyl)-1H-1.2.3-triazol-1-y1]-6-methyl-6.7.8.9-
tetrahydropyrido[1.2-a]indol-10-yl} acetate
A solution of racemic propyl (7-azido-4-fluoro-6-methyl-6,7,8,9-

tetrahydropyrido[1,2-a]indol-10-ylacetate and 1-fluoro-4-(prop-2-yn-1-yl)benzene (5 eq.) in

25 benzene (0.1 M) was treated with CICp*(COD)Ru(If) (0.4 eq.). The mixture was warmed to 80
°C, stirred overnight and concentrated to an oil. Chromatography on SiO2 (0-50% EtOAc/DCM)
gave the intermediate triazolyl ester. The enantiomers were resolved using chiral supercritical
fluid chromatography using SFC (Chiral Technology AS-H 2.1 x 25 ¢m column, 30% IPA/CO2):
MS (EI) calc'd for C27H29F2N402 [M+1]+479.2, found 479.1.

30 Step 6: {4-Fluoro-7-[5-(4-fluorobenzyl)-1H-1,2,3-triazol-1-y1]-6-methyl-6,7,8,9-tetrahydropyrido
[1,2-a]indol-10-y1}acetic Acid

The two resolved chiral ethyl esters were each hydrolyzed to the corresponding

acid product by dissolving in 1:1:1 THF/MeOH/water (0.01 M), treating with LIOH (10 eq.) and
stirring for 1 hour. The mixture was diluted with EtOAc, extracted with 2 N HCl, water, dried

35 (Na2SO4), and concentrated to provide {4-fluoro-7-[5-(4-fluorobenzyl)-1H-1,2,3-triazol-1-y1]-6-
methyl-6,7,8,9-tetrahydropyrido[ 1,2-ajindol-10-yl }acetic acid as Example 38.1 and 38.2: MS
(ED calc'd for C24H23F2N402 [M+11+ 437.2, found 437.1.
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(dd, J = 12.6, 7.6 Hz, 1 H54.87 (dd, J 13.2, 6.5 Hz, 1 H), 4.10 (d, J =
7.0 Hz, 1 H), 4.02 (t, J 6.2 Hz, 2 H, 3.61 (m 2 H53.01 (m 2 H,
2.10-2.20W()rm)02)H)9 1.57-1.63 (m 2 H), 1.43 (d, J 6.8 IPIE:f/IISﬂb—iﬁIBM)’JB? (t, J
= 7.3 H 3 H; M5 (ElI) calc'd for CL8H22FNAO2 [ M+l ]+ 345.2 found 345. 1.

Step 5: Propy | {4-Fluoro-7-[5-(4-fl uoro benzylVIH | 2 -tria qgl-I-
gh-6-nethyl -6.7.8.9- tetrahydropyrid o[1,2-a] indol- 10-y |}acetate A
solution of racem c propyl (7-azido-4-fluoro-6-nethyl -6,7,8, 9-
tetrahydropyrido[l, 2-a] indol- 10xrstAR®ekaie and

| -l uoy,0-4- -2-yn- | - benzen en 0 was treated
i t h By R Y JupsPhbaa  enestha b b b agSe i e & b88b 0 stirred
over ni ghthyainshyeidoflehbliadodd Otyd)aagticaicid. Chr omat ogr aphy on Si Q2 (0-50%

Et OAc/ DCM gave the internediate triazolyl ester. The enantioners were
resol ved using chiral supercritical fluid chroratography using SFC (Chiral
Technol ogy AS-H 2.1 x 25 cm col umm, 30% | PA7 u\v M5 (ElI) calc'd for
C27H29F2NAQ2 [ M+ 1] + 479.2 S f ops

(4-Fluoro-7-[5-(4-fluorobenzyl) 3 rlazol-

1-yl]-6-methyl-6,7,8,9-tetrahydrg .0 , 2-a] i ndol -10-yl }acetic Acid The
two resol ved chiral ethyl esters i £a Hydrol yzed to the correspondi ng
acid product by dissolving in 1{1:1 ﬁ%@»#water (0.01 M, treating with

LiOH (10 eq.) and stirring for_A The m xture was diluted with Et OAc,
extracted with 2 N HJ, water,dri'ed (Na2SO4), and concentrat ed to provi de
{4-fluoro-7-[5-(4-fluorobenzyl)-IHI,2, 3-triazol-1-yl]-6- nethyl- , 8

9-t et r sy dr opyr i iefhy] 2-(aTFinebpliAylyhnemvipopaside as Exanpl e 38.1 and 38. 2:

(a1 ubr on 7~ 5- | RS0 8P Go PEDRER I pbisad el 1F (f ?Ww SRS
52, 3- tw1th§6%NaI;Hu} m@wﬂ(ﬂ (1 tletaqr)aktyrcdodsymind gfen Iregted fwithddle! (11Dey). ) Aftet i ¢

d. |
et by %ﬁﬂ%?‘) SR el gk E NET gﬁ%“‘%%@é&?@% 11 pea bRl
Naid i n(lrd ek aTheamcU@mwaédhf)n stignefl opergighty diuted witheROM and exdragiedivillepaten.. 3
eq. ). &fddgiNapS04), and concentrated.

Step 2: 2-(4-Fluorophenyl)-2-methylpropan-1-ol
The ester from step 1 was reduced by dissolving in THF (0.15 M) and treating

with LiBH4 (5 eq.) and stirring for 15 hours. The reaction mixture was quenched with water and
15  extracted with DCM, the organic layer dried (NapSO4) and concentrated to provide oily 2-(4-

fluorophenyl)-2-methylpropan-1-ol: 1H NMR (600 MHz, CDCIl3) 6 7.31-7.34 (m, 2 H), 6.99-
7.02 (m, 2 H), 3.58 (d, ] = 5.8 Hz, 2 H), 1.30 (s, 6 H).

Step 3: 2-(4-Fluorophenyl)-2-methylpropanal
' A solution of DMSO (1.7 eq.) in DCM (0.5 M) was treated at -78 °C witha2 M
20 solution of oxalyl chloride in DCM (1.4 eq.). The reaction was stirred for 5 min, and a solution
of 2-(4-fluorophenyl)-2-methylpropan-1-o0l (1 eq.) in DCM (3 M) added to the reaction mixture.
After stirring for 10 min, NEt3 (2.4 eq.) was added and the reaction mixture warmed to 0 °C,

stirred one hour, removed the cooling bath and stirred for one additional hour. The mixture was
diluted with DCM, extracted with bleach/water, 1 M citric acid, water, dried (Na2S04),

25  concentrated.

Step 4: 1-Fluoro-4-(2-methylbut-3-yn-2-yl)benzene

Next, a solution of dimethyl (1-diazo-2-oxopropyl)phosphonate (1.4 eq.) in
MeOH (0.6 M) was treated at 0 °C with K2CO3 (2.4 eq.) and 2-(4-fluorophenyl)-2-

methylpropanal (1.0 eq.). The reaction mixture was stirred for 1 hour, diluted with EtOAc,
30  washed with water, dried (Na2S04) and concentrated giving 1-fluoro-4-(2-methylbut-3-yn-2-
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stirring for 5 hours, the reaction m xture was charged with additional 60%
NaH (1.1 eq.) and Mel ( 1.3 eqg.). The reaction was then stirred overni ght,
di | ut ed woho@vbead extracted with water, dried (Na2SOeLCT/tsp@0/024713
concentrated. Step. 2: 2-(4-Fluororhenyl)-2-nel hyl propan- 1-ol The ester
fromstep 1 was reduced by dissolving in THF (0. 15 M and treating with
LiBH4 (5 eq.) and stirring for 15 hours. The reaction m xture was quenched
with mﬁﬁ@wgﬁdlﬂﬂl\fi&dﬁﬁ% % ICW O {/H8- o5 @y epi TH). Lyt 4P (e 2 Fa. S04 1dRd
conceni sated P provide oily 2-(4- fluorophenyl)-2-nethyl propan-1-ol: IH
NMR (600 MHz5 CDCI3) d 7.31-7.34 (m 2 H), 6.99- 7.02 (m 2 H), 3.58 (d5 J
5.8 HzS@pls), 1. 3Eth6f15(4—laub'l)oa— —$5¢I»(4&ﬂuambﬂerﬁﬂ)uﬂﬁﬁmeﬂwH—za gatipolgrgeanal A
sol ution of Dl\/BO%,J8 rteated at -78 Cwith a2 M

sol uti on of oxal¥ He- reaction was stirred for

» yL1UQ
5 fin, and a sol Atsnblnnonbf ﬂzcemaddthlyjl(@pkndnw-ﬂmﬁefﬁe’t ByHprapydropyride[1(2-d]-eq. ) |

DCI\/I 3 NEt 3
i g FE ekl AL ERELL PN S A BherPbld (3,9 jh Blnsble B A

hour W%‘?ﬂé‘%ﬁ wite Cep T (CREIBa(IN Aok iThe saixiuge wenwamoril 10i80n4), stised . The

m Xt ur gyep@shidhhdié ettt el oile tHramk@erapht bn BIGRAAGRIERO AP LhvLihaci d,

fﬁgaowﬁe%%&gée%%mﬁw sl ag.d)f%éf%ﬁmw -
oxopr v
st mealbton S bwiin i S

eq.). The reactltaal » ahmdqi-rlédfl)fawticmmdur d| | ut ed with Et OAC
washed with wate
|11 Uor 0- 4- (2- et e%ﬂ%gz%?b*%?%% S %F@%*’?*%B%S&%’iém&%&%m& 1
7. 48- 7T§5ﬂ\(I¢S>HQN4¢9r (0@79%). ?re@@ng mt 2@ (4 pq.33nq girringiprernighy Theowidigyre vBisep 5:
Et hyI f(}hﬂn&i WRh BtBAL 2exdiracted w1th 2N HCI water dned (NaZSO4) and concentrated. The
u envn an- 2- azol

6 155 wogue aﬁmP@5§ﬁ$ra%§1¥¥aé Saqqrw&eﬂalfi }n sy ChebTssbpesy S Hcen ¢
et hyl 2.7xa22i dhocdlufinu®26%6] EA/QOWW@Gythpwlﬁdd{eltr,tlz-ca]npound MS (EI) calc'd

for C25H25F2N402 [M+1]+ 451.2, found 451.1.

>

The following compounds were prepared using analogous procedures described in
20 EXAMPLE 8.

JION
EX | STRUCTURE TUPAC OBSD
40 R
- a)
N-N
N
Y, Chiral {7-[5-(2,4-difluorobenzyl)-1H-1,2,3-
OH triazol-1-y11-6,7,8,9-tetrahydropyrido[1,2-a]-
0] indol-10-yl}acetic acid 423
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i ndol -10-yl )acetate and | -fl uoro-4-(2~net hyl but ~3-yn~2-yl )benzene (3 eq.)
in benzene (0.2 M was treated with d Cp*(COD)Ru(lIl) (0.2 eq.). The m xture
was war mewot2010309@3€, stirred overni ght, and concentr at e#Crawsanoop4713
Chr omat ogr aphy on Si Q2 (0-50% Et OAc/ DCM) gave the intermedi ate triazol yl
ester: M5 (El) calc'd for C27H29F2NAQ2 [ Mrl] + 479.2, found 479.2. Step 6:
r4- Fl uoro="7-(5-fl~(A4=-fluQrophenyl MVl -nmethylethyl 1-1H 1 23-fria2
gl - - 164, 8. tetrahvdrnopyrido (1, 2-a]indol- 10-yl)acetic Acid. The ethyl
ester (was |hyd zed to tthe racem c acid product by dissolving in 1:1:1
THF/ MgOH wat e M, |treating with LiOH (4 eq.) and stirring oyernight.
The mj|xtune Ed W th Et OAc, extracted with 2 N HO, water, {dried

U

(Na2S®4), |and conc ated. The residue was resol ved using chiral
supergritiical fl ui dNCRr omat ography (Chiral Technology AS-H 2.1 x 25 cm

col unr, 0.258 TFA2Q% | PA/ C2) to provide the title conmpolind: M5 (El)
calc'd fon C25HAGF2MAC2 [[M+Hl ]+ 451. 2, found 451.1. The foll ow ng conpounds
were pgrepa @ g anal o@mirs] pr- ps:gz;luﬁﬁmodﬁﬁ;ﬁfymgﬂq n3EXAMPLE 8. Bl (]_O]EEJ CALd
ASSAYS Radi oFi gand ndi ng_.as di ol I g assays were perforne
at rodm t énper at B|hn 1( %?%@EEQE%%R %g%yﬁ?%aﬂm'EDTA cont ai ni ng 10V
Mhd 2 |and {0. 7 nM [ 3H] PGD2 piiidN 1,214 indGl-1 aybiadgtic dcid a fi nal [ %61 une of 0.2 ni.
Conpeti ng Hgands were diluted in dinmethylsul foxide (M SO that was kept
constant at 1% (v/v) of the final incubation volune. The reaction was
initiated by the addition of 8-20 ng of nenbrane protein prepared froma

HEKhCRE81.orlicAl, A&sakad al and non-specific binding were determned in the
absence and the sence of 10 nM cha%ﬁ res&ectl vely. Under these

condi ti ons, specmmmw brndingeassays erpperfoimed gi0em gand
toStheteméﬁp.tré)ﬁn Imwmmo UW,WnMEET@Dcdﬂtﬁnﬁ@dOﬁmwﬁ@?hﬁiUmﬂ\@ 180

andt o FEGPERVEY. PARCHRRE Dty GRTPHEGGG opr nhdioPutpodi R T TR G H ©

(Pac kadz@e;hymxnﬁaglda (Nbﬁ&@)cthhmwzksl Nept smtantaitlétrayexbfithe fisatisrubbfiar volume.

resi oule Eachioh) e tht R AR, AR RL okl el AR o e

hCRTHZ cell hne Total and non-specific binding were determmed in the absence and the

10 presence of 10 uM PGD», respectively. Under these conditions, specific binding (total minus
non-specific) of the radioligand to the receptor reached equilibrium within 50 min and was stable
up to 180 min. The reaction was routinely conducted for 60 min at room temperature and
terminated by rapid filtration through prewetted Unifilters GF/C (Packard), using a Tomtec
Machlll semi-automated harvester (for HEK-hCRTH2). The filters were then washed with 4m]

15 of the same buffer and residual radicligand bound to the filter was determined by liquid
scintillation counting following equilibration in 25 ul Ultima Gold F™ (Unifilter) (Packard).
The Ki (in nM) values for representative compounds of the present invention are as follows:
<5: Examples 3.1, 5.1, 6.1, 7.1, 8.1/8A, 9.1, 26, 27.1, 28.1, 29.1, 30, 31.1, 31.3, 32.1, 32.4, 33.1,
34.1, 36.1, 38.1, 39, 40, 41; >5 and <10: Examples, 4, 5.3, 29.2; >10 and <50: Examples 1, 10,

20 14,21,22,25,31.4,32.3, 35, 36.2, 37; >50 and <100: Examples 2, 5.4, 6.2, 27.2, 28.2; >100:
Examples 3.2,5.2,7.2,8.2,9.2, 11,12, 13, 15,16, 17, 18, 19, 20, 23,24, 31.2,32.2, 33.2, 34.2,
38.2.

i[cAMP] measurements. HEK-hCRTH2 cells were grown to 80-90% confluency.
On the day of the assay, the cells were washed with PBS, incubated for 2 min in cell dissociation

25  buffer, harvested by centrifugation at 300g for 5 min at room temperature and resuspended at
1.25¢10° cells mlI” in Hanks® balanced salt solution containing 20 mM HEPES pH 7.4 and 0.75
mM IBMX (HBSS/HEPES/IBMX). The assay was performed in 384-plate format with 0.01 ml
HBSS/HEPES/IBMX per well containing 12 500 cells and 75 nl of the test compound at various
concentrations. Following a 10 min pre-incubation of the cells with the test compound at 37°C,
30 0.005 ml of Forskolin / DK-PGD;, dilute in HBSS 20 mM Hepes, was added at a respectively
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scintillation counting followng equilibrationi 25 m Utim Gold F(tm
(Unifilter) (Packard). The Ki (in nM values for representative conpounds
of the prweento/dmsenti on are as foll ows: <5: Exanples 3ptr/us2dipn084713 7. 1,
8.1/8A 9.1, 26, 27.1, 28.1, 29.1, 30, 31.1, 31.3, 32.1, 32.4, 33.1 S 34.1,
36 1 38. 1 39 40, 41; >5 and <10: Exanples, 4, 5.3, 29.2; >10 and <50:
g 10, .14, 21 22, ,.31.4, 32.3, 35, 36-2, 37; >50 and <100:
Exanpl ga ?OBC%ffa%OIQOf P, anQQSQHMIQUIIt@s‘(&}%F@%IOB Aftes 19 mig ipubgiqn atg 2,
1[1 A%/IZD 37°C3 theAMER Gonthdt, wés&;uﬁﬂxﬂﬁecﬂlﬁbm%t%e cAdp 3@+3%11%i&806131§u%m1§%e&ce 38. 2.
ifc ne cells 0 0
the. oy By (P ABG)e PG Bor ENre VERHGATF I e ToRLIBRABAEF 85 Dhon n
i n cel PGB2swotblat i on buffer, harvested by centrlfugatl on at 300g for 5 mn
at 4 oom t enper at , el m51 in
baI%nced sal t SOE%%@%&U% - H &ZBIQR%WGS 9‘§t|aﬁ£ﬁla Bwx
( HBSS/ HERES rRaRtainnE & IEs al“/heve@@gpmsf mmiglea rﬁp Blgad pncémuwmdrﬁm 1Qimih a0. 01 ni
HBSS/ FEBEﬁeha%VP&nﬂ@rDKﬂ*d}ngBtﬁtdlhf&oﬂig RLENY &@tlagﬁnﬁﬂ(i)zzafamheﬁ olfgdd

conpou d at var?ﬁgs concentrati ons re-1ncubation

the cef¥ & Mirdh 37 el BRPRRg Wk hatha Blegrse ?S Is tetuberfixest inpssres ghpold Dk, PGD2

d| | ut e0. Qﬂ%ﬁgs%a@fomzwages p{eiﬁﬁeddﬂ desh(at) tBBS mf«iﬁﬂ welowf 1750 STIGE BldoAl 't on
0 1 T, 1 ONn na

3G, VR AR el ety dns i Bt ity Pt AinkSoeR el Tt

chemi | %ﬁnmﬁes"&mxéutamsaa}s th@@nhldiigwmtaiﬁég 69-3007% 3)d s supéiinbiahi wis disirded.
cal cul égzggg%%g r@]%st\bgre BRLTAR i BRA S EAABIIGRR BOMS B0 EBRIARBA FlowpNaPe

change uman I'n vacu

cont ai WW@@W datmwergrangl g'éwi ‘é’tth vidavIncdelnvarecbshiseledngthe epsiveulsdbni the 10 ni n
at 1 00KRBuLORRIEY Rsed 6n tHet DA b idddeplicnd HeredRmia] Be Béﬁéﬁt@ |t@t9péo’§m98})hl§"’as

t added to |narunn|n wat er bath. Blood cells
were t ﬁmr??éﬁé fﬁgﬁ&&%ﬁwmu&b@gg) 23‘3/{’%195““}) &W%?@é&%/&’érepr epared in
;5‘(’)/( v/d@terﬁmﬁd‘ mrthelprm;dmcanf l@),fM HK«'I’IGJl )ﬁndeBélg@est@ﬁélw&desé %%péﬁefcaﬁlze: nto
70mL sso ut i nd.in e 4 rat east
20 m oS PR PR od Mith Rutf pitpl SRt hE R R Rt S i

super nfémap@undaswm @s‘rad dre tN-dGertitrativn gedres &1 the prwerecaf A0y MUK G, @ FACS

Cal i bufetdrhfade &Y 420804 i¢Bect on Di ckinson). Flow

20 Some compounds of the present invention are selective for the CRTH2 receptor

over the DP receptor. Assays on the DP, as well as other prostanoid, receptors are described in
WO02003/06220.
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cytonetry raw data were analyzed wth FlowJo software by isolating the

eosi nophils fromthe neutrophils based on their high autofluorescence and

det er m niwg 20fven9pwspcent of total eosinophils with increasedsE8Cokdal ue.

Maxi mum (10099 and m ni nrum (0% shape change were determined in the

presence of | OrM DK- PGD and PBS5 respectively. A dose response curve with

DK- PG 2 was performed with every assay to determ ne the EC50 for each

bl ood ¥hot IS CoAdd A :were tested in 10-dose titration curves in the

presence of 30nM DK-PGD to determ ne an antagoni st | C50. Some conpounds of

t he present invention are sel Cff,\iiétv for the CRTH2 receptor over the DP

receptor. Assaysion tf&ompoundo F%"H@ ‘her prostanoid, receptors are

descri bed in WO2003/06220. WHAT IS CLAIMED_|S: 1. A compound of the formula

| : and pharmaceutically acceptabl e sal tsYy greof, wherein: Yl is selected

fromoptionally substituted aryl and -C(R2) );4(R4); Y2 is selected fromH

and -Cl-6alkyl; Zis selected fromH andYz 'ﬁ,gﬁl kyl; Rla and Ribr

i ndependently sel ected fromH, hal ogen, -0GC;-6al kyl, -O haloC _6al kyl,

-Ci -gal kyl, haloC _6al kyl, optionally su rtuted aryl and

-(d -3al kyl ene)-optionally subsit d axyl, R2 is selected fromH,

-Ci -galkyl optionally substityediwth h efl, -OH or -NHSQ2CH3, - OH,

-0C -6al kyl, -S(OnC _6al kyl 5-CA pt i |y substituted aryl, optionally

substituted -Caryl and optionalRy subst {%@Hhet eroaryl, wherein nis 0, 1
te

or 2; R3is selected fromH5 -G -6al kyl, =G 6hal oal kyl , optionally
substituted aryl and optionally substitu heteroaryl; and R4 is sel ected
fromH -d-6al kyl, G -ghaloal kyl, optional Py substituted aryl and
optionally substituted heteroaryl; or R3, R4 and the carbon atomto which
they are attached together form -Cs-gclcloal kyl, fluorenyl

and pharmaceutically acceptable salts thereof, wherein:
figxhcl:m x? ‘i%Cm?WNé?‘ 3 P N———(E:C{LLL
v represents either i or; = A s

Y1 1s selected from optionally substituted aryl and -C(R2}R3)(R4);

10 Y2 is selected from H and -C1-galkyl;
Z.1s selected from H and -C1-galkyl;
R1a and R1p are independently selected from H, halogen, -OC1.galkyl, -O-haloC1-galkyl,
-C1-6alkyl, haloC1.salkyl, optionally substituted aryl and -(C1.3alkylene)-optionally subsituted
aryl;

15 R is selected from H, -C1.-galkyl optionally substituted with halogen, -OH or -NHSO2CH3, -
OH, -OC1-galkyl, -S(O)nC1-6alkyl, -CN, optionally substituted aryl, optionally substituted -O-
aryl and optionally substituted heteroaryl, wherein n is 0, 1 or 2;
R3 is selected from H, -Cj.gsalkyl, C1.ghaloalkyl, optionally substituted aryl and optionally
substituted heteroaryl; and

20 R4 is selected from H, -C1.galkyl, C1.ghaloalkyl, optionally substituted aryl and optionally
substituted heteroaryl; or
R3, R4 and the carbon atom to which they are attached together form -C3-gcycloalkyl, fluorenyl
or -C3-gheterocyclyl having a ring heteroatom selected from -N(Ra)-, -O- and -S-; or
R3, R4 together represent Ci-galkylidene;

25 RaisH, Cy.galkyl or -C(O)C.6alkyl; and
the optional substituent for aryl and heteroaryl is 1 to 4 groups independently selected from
halogen, -Cj-3alkoxy, -C1-3haloalkyl, hydroxy-C1-3alkyl, -S(O)n-C1-3alkyl, amino, and mono-
and di-(C1-3alkyl)amino.
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or -C3~6heterocyclyl having a ring heteroatomselected from-NRa)-, 0 -
and -S-; or R3, R4 together represent C - alkylidene; Rais HC _ alkyl or
-C( O C 1-wal2kylaoomnd t he optional substituent for aryl aod/usedsienoeny!l is 1
to 4 groups independently selected from hal ogen, -G -3al koxy,
~Ci - 3hal oal kyl , hydroxy-G -3al kyl, -S(On-C -3al kyl, am no, and nonoand
i-(C 1-3al kyl)am no. 2. A conpound of Claiml wherein Rij> Y2 d are each H.
3. A conmpound of Claiml having the forrmula la and pharmaceutically
accept abl e sal t s2.t her gebinpohigd €f Olai¥n areheRiin R 13sYdeddiRgreieackHai m 1. 4. A
conpound of Claim 1l having the fornula Ib and pharmaceutically acceptable
salts thereof: wherein Y and Rar as defined in Claiml. 5 A conpound of
Cl ai m 3 wher ei n wher eAroMipotsd of (RN (| R4y g hd oaablaya andbshdriutedicahenyl or
ch%@n%llgsy sub%tltut ed phenyl; and (i) one of R3 and R4 is H or OH,
th REF ST BPrely a1 kyl or optional Iy substituted phenyl; or (ii)
R3, R4 and the carbon atomto which they e €-al tached toget her form
-C3_6cycloal kyl; or (iii) R3 and R4 toget &oget her represent
-Ci _3al kylidene. 6. A conpound of Claimb5 vOﬁle ein Yi is -C(R3)(R4)-phenyl
optionally substituted with 1 or 2 halo atons. 7. A conpound of Claimbé6
wherein one of R3 and R4 is H or other is H, -d -3alkyl or
phenyl optionally substituted w | ogen atons. 8. A conpound of
Claim6 wherein R3, R4 and t%amb} omto which they are attached
together form-C3-6cyc al y - O i i
t oget her together represent - G -3al kyl 10. A conpound sel ected from
the group consisting of: [7-(4-benzyl-]I sS]trl azol -1 -yl)-6,7
8s9-tetrahydropyrido[l 2-a]indol-I Ovyl]-afeticracid;

wherein Y| and R are as defined in Claim 1.

4. A compound of Claim I having the formula Ib and pharmaceutically
10 acceptable salts thereof:

Y~ /If\'
N”N
S N
R1a"T/ /
CH
0o b

wherein Y1 and R are as defined in Claim 1.

5. A compound of Claim 3 wherein wherein Y7 is -C(R3){(R4)-optionally
15 substituted phenyl or -CH2O-optionally substituted phenyl; and (i) one of R3 and R4 is H or OH,
and the other is H, -C1-3alkyl or optionally substituted phenyl; or (ii) R3, R4 and the carbon
atom to which they are attached together form -C3.gcycloalkyl; or (iii) R3 and R4 together
together represent -C1-3alkylidene.

20 6. A compound of Claim 5 wherein Y7 is -C{R3)(R4)-phenyl optionally

substituted with 1 or 2 halogen atoms.
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{7-[4-(4-met hoxy-phenyl)-[ 1,2,3]triazol- 1-yl]-67&94etrahydropyrido[l , 2-
]indol- 10 vyl}~acetic acid; [7-(5-benzyl-[] ;2 3]triazol-1-yl)-6

s7s8s9-t avoahywdmepyri dotl 2 ]indol 40-yl]-acetic acid; PCT/US2010/024713
(7-{5-[(2, 6-di chl orophenoxy)nethyl]-1 -1,2 3-triazol-Il-yl}-6

s7s8! 9-tetrahydropyrido[l,2- a]indol- 10-yl)acetic acid (7 {5-]

1- (4-fl uoro-phe %I)-I -hydrox ethyl v&@ 2,3]triazol - 1-

-6, 7, 8, 9-t et r ahytr opy#icamppundefl Glaig el Uiilwljl@%}él md%éil 0{@11 g the

1- phermhexqm cmr-ghne%m thénd, o%ﬁéﬁdlly%&@étrtut@d With I & hde ta@érﬁ@_hydr opyri do
[1, 2-a] i ndol - acetic acid; [7-(5-benzyl- [1,2,3 ]Jtriazol-
1~yl)~4-fiuoro-6,7,8,9- tetrahydropyrldo [1,2-a] indol- 10-yl] -acetic acid;
{4 fl uoro~7-[5- (8- fIu@moﬁ@nmmidkathv&hﬁﬁmﬁgthaydﬂﬁﬁmﬂmhmﬁhydr@hmhido

R ro-7-[5-(4-fluorobenzyl)-I H]
%OS]%% c?ftgq%at‘fﬁe% gm'gm{ 3“73’[% %IO ?opyrl do[ 1,2-a]- indol- 10-yl}-acetic

aC|d [ 3- (5-benzyl - [1 2,3 Jtrlazol l-yl)- 1,2 3 4-t etrahydro-carbazol -
9y|]-acet|ca d I | st b dos .
7,8,9-tetr ah%dr g%yrl QB&E&‘%}:{ é\%%ﬁngmy%%}c{étalng I%(;F%ét%%géth& nlprésem
- [ 4-¢u3pkvhdanesul f onyl ani no-butyl)-[ 1,2, 3]triazol -
yl]1-6,7,8,9-tetrahydropyrido[ 1, 2- a]indol 10-yl }- acetic aci d;
[4-(1- hydroxy2nethy| pro ryl)-[1,2,3]triazol- 1-y
-6.07, 8, 9- t et r ahyHt opysicemppundse qurqei‘cfmmf hecgroyg $0n5§éégpﬁ aci d;

{

1-

{

{5 ; 7%4%&3%1@'2' 3]%6]3‘1-)/2;6’73’ Bﬁt%ﬂrﬁg/aﬁfp?hﬂb[ﬂ@b]lﬁd(ﬂhb ]-acetic acid;
[7-

]i

1-

[

1-

4 TR EDEEORD e P AT b 719 e 25 bbbt ahpantny i aseic o
}-

7-

8,
i nd
yl']-

olacdd)-yl ] -acetic aci; {7-[4-(4-nethanesul fonyl-phenyl)-[I ,2, 3]tr|azol
1-

—@Zbg)%?% ﬁmgﬁ»[l%ﬁlr P&ﬁﬁ,ﬂ@%ﬁéﬂr&@l p%’ﬁlggﬂl 7 %ﬁnd&( lb-ylf‘gc%’tﬂ: Gaici O; (7- {4-
-@-{P-K2.9- dl@l@@pp@mmmqth{sd] L& ]3 3-triazol-1-y1}-6,7,8,9- tetrahydropyndo[I 2-
alindol-10-yDacetic acid;
(7-{5-[1-(4-fluoro-phenyl)-1-hydroxy-ethyl]-[ 1,2,3]triazol-1-y1}-6,7,8,9-tetrahydropyrido[1,2-
alindol-10-yl)-acetic acid, '
{7-15-(1-phenyl-cyclopentyl)-[1,2,3}triazol-1-y1}-6,7,8,9-tetrahydropyrido[ 1,2-a]indol-10-y] } -
20 acetic acid;
[7-(5-benzyl-[1,2,3triazol-1-y]}-4-fluoro-6,7,8,9-tetrahydropyrido[ 1,2-a]indol-10-y1]-acetic acid;
{4-fluoro-7-[5-(4-fluorobenzyl)- 1H-[1,2,3Jtriazol-1-yl}-6,7,8.9-tetrahydropyrido] 1,2-a]indol-10-
yl}-acetic acid;
{(7R)-4-fluoro-7-{5-(4-fluorobenzyl)-1H-{1,2,3triazol-1-y1]-6,7,8,9-tetrahydropyrido[ ! ,2-a]-
25  indol-10-yl}-acetic acid;
[3-(5-benzyl-[1,2,3]triazol-1-y1)-1,2,3 4-tetrahydro-carbazol-9-yl}-acetic acid;
{7-{4-(4-fluoro-phenyl)-{1,2,3 Jtriazol-1-y1}-6,7,8,9-tetrahydropyrido[ 1,2-a)indol-10-y1} -acetic
acid;
{7-]4-(4-methanesulfonylamino-butyl)-[1,2,3]triazol-1-y1]-6,7,8,9-tetrahydropyrido| 1,2-a]indol-
30 10-yl}-acetic acid,;
{7-]4-(1-hydroxy-2-methyl-propyl)-[1,2,3 Jtriazol-1-y1]-6,7,8,9-tetrahydropyrido[1,2-alindol-10-
yl}-acetic acid;
{7-[4-(1-hydroxy-1-phenyl-ethyl)-[1,2,3]triazol-1-y1]-6,7,8,9-tetrahydropyridof1,2-alindol-10-
yl}-acetic acid;
35  [7-(4-phenoxymethyl-[1,2,3}triazol-1-y1)-6,7,8 ,9-tetrahydropyrido{1,2-a]mdol-10-yl}-acetic aci;
{7-[4-(4-methanesulfonyl-phenyl)-[1,2,3 }iriazol-1-y1]-6,7,8,9-tetrahydropyrido[ 1,2-a]indol-10-
yl}-acetic acid;

[
(
|

4-(
W
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]indol - 10-yl)-acetic acid; {7-[4-(4-trifluoronethyl-phenyl)- [1,2,3
Jtriazol- 1-yl] -6.7,8,9-tetrahydroryrido[ 1,2-a]indol- 10- yl} acetic
aci d; [7-wo-2nsypthbisal en-1-yl-[1,2,3]triazol-1-yl)-6,7 PCT/US2010/024713
58, 9-tetrahydropyrido[l,2- ]indol-10-yl]-acetic acid;

{7-[4-(4-dinet hyI am' no phenyl) [

,2,3]triazol-]- 9-t et rahydr opyr.i do[ - ]Jindol-1 0-yl}- acetic
26 i (UG- lah et bomseit iy LROoSEBa] TRl -7 78 Sspiahydropyridof -
O-tetrg @mqp j-gketit aéid; o] i ndol - 10- yI} acetic acid;

7-(5- I I
ol § ‘{}fﬁ%ﬁ@f‘?{gﬂh@ lnH DB Loty @ﬂ&ﬁﬁiﬂdﬁoﬁ% 12,3
]ttiazp]l}aceheﬁbi}:‘l 6,7,8,9-tetrahydropyrido [1,2- a]i ndoI 10-yl)-aceti c aC| d;

E?Ogic I?E{p%%féye{ﬂff 9?’(1 5 B;Iktrga?%)?_ 1 Eéf?,?ég{e jc{rg;%% dt’oél %Jal R&(ﬂl 10~ e}éi?’ laletl% deld
( 5 &tt- %émwthxiarmlr@ rgl]enyli) ébﬁ,ﬁlmamlalrﬁ] 15 78, Qifttmflbf@@;’m@@,ﬂrfdb{dom(’Hl}"
ndol e;igagldj-acetlc aC| d; {7-[5-(9- hydroxy 9H—f| uor en- 9- yI) [

[7

|
]233] t r| azol - - 9-tet rahydr opyrido[ ndol % -acetic
acid; (7 %&PP@r@mhenﬂénib%ﬁétﬁml -lyyl 37;6; S?ﬁe@hs@pml%{bﬁ 43H5¢P¥1 yh-acetic
8, 9- teacﬁahydropyrl do[l, 2- ]indol-10- - acetic acid;
g
{(
8,

7 %h{))%ﬁ“ 4?11%1% g?a% -¥~ gyé?j 7 g%e{}%y%@ﬁhg léycfdi ciola% vij- ace¥10 am% !

R) 7(7[ 5-(@4- ‘tfrbmophﬂn@ljﬁyﬂl)ox[ylmelﬁyﬂ}ll 2 3#riatoli 1-yil 16,68.9- tetrahydmpyrldo[l 2-

- pﬁeh%gﬁyqb%?%&eggé 1fi’rl a]zl)lndol - 10] y|6} 7ageg| fe?(r::aﬂ dE (()Eilr |7d£)5l ‘ 2-a] i ndol -
10791} bl G-eoborsanciying . S5 gaepRAd bphary) N B bt T

2, 3] t rb@@ﬂbm& “IYJa}b(ﬁyﬁ@ §c1§retrﬁ5ﬁ@f‘é/s@ér°pyr' do[l,2- a]indol- 10-yl)-acetic
acj d

157 [7-(5-cyclohexyl-[1,2,3]triazol-1-y1)-6,7,8,9-tetrahydropyrido[ 1,2-¢]indol-10-yl]-acetic acid;
{7-[5-(9-hydroxy-9H-fluoren-9-y1)-[1,2,3]triazol-1-y1]-6,7,8,9-tetrahydropyrido[ 1,2-a]indol-10-
yl}-acetic acid;

(7-{5-[1-(4-fluorophenyl)-viny1]-[1,2,3 Jtriazol-1-y1}-6,7,8,9-tetrahydropyridof1,2-alindol-10-y1)-
acetic acid;

20 (7-{(R)-5-[bis-(4-fluorophenyl)-hydroxy-methyl]-[1,2,3 Jtriazol-1-y1}-6,7 .8, 9-tetrahydro-
pyridof[1,2-alindol-10-yl)-acetic acid,
{{R)-7-[5-(4-fluorobenzyl)-{1,2,3]triazol-1-y1]-6,7,8,9-tetrahydropyrido[ 1,2-a]indol-10-yl } -acetic
acid;
{{R)-7-[5-(1-phenylethyl}-[1,2,3]triazol-1-y1]-6,7,8,9-tetrahydropyrido[1,2-a)indol-10-y1 } -acetic

25  acid;

((R)-7-{5-bis-(4-fluorophenyl)-methyl]-{1,2,3]triazol-1-y1}-6,7,8,9-tetrahydropyrido[ 1,2~
alindol-10-yl)-acetic acid,
((R)-7-{5-[1-(4-fluorophenyl)-1-hydroxyethyl]-{1,2,3ltriazol-1-y1}-6,7,8,9-tetrahydropyrido{1,2-
alindol-10-yl)-acetic acid;

30 {4-fluoro-7-[5-(1-phenyl-ethyl)-[1,2,3]triazol-1-y1}-6,7,8,9-tetrahydropyrido[ 1,2-a]indol-10-y1 }-
acetic acid;

{7-5-(3,4-difluorobenzyl)-1H-1,2,3-triazol-1-yl]-4-fluoro-6,7,8,9-tetrahydropyridof 1,2-a}indol-
10-yl}acetic acid;
{7-|5-(4-chlorobenzyl)-1H-1,2,3-triazol-1-y1]-4-fluoro-6,7.8,9-tetrahydropyridof 1,2-ajindol-10-

35 yljacetic acid; and
{7-[5-(2,2,2-trifluoro-1-hydroxy-1-phenylethyl)-1H-1,2,3-triazol-1-y1]-6,7,8,9-
tetrahydropyrido[ 1,2-a]indol-10-yl}acetic acid;

and pharmaceutically acceptable salts thereof.
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((R-7- {5 [1-(4-fluorophenyl)- 1-hydroxyethyl] [ 1,2,3 Jtriazol-
1-yl}-6,7, 8,9-tetrahydro ryrido [1,2- ]indol~10-yl)-acetic acid;
{4- 11 uor ow@-2p/09B9phenyl -ethyl )- [1,2,3 Jtriazol- 1-yl Pce®us2@0/024713
,9-tetrahydroryrido [1,2-a] indol- 10-yl}- acetic acid; {7-[5-(3
, 4-di fl uorobenzyl)- 1H1,2,3 -triazol- 1-yl]-4-fluoro-6,7
8, 9-tetrahydropyrido[ 1,2-a] indol- 10-yl} acetic acid; {7
[ 5- (4-chl orobenzyl)- 1H 1S2,3-triazol- 1-yl] -4-fluoro-6,7,8
{59 'Eetrahydr opyrndo [Aca bunmﬁhl)éc‘te(ﬂﬁomylhe} raal@t:mls@ﬁgdf and
7

5 2-1 d | l]1-6,7,8,
- teté gz%ﬁ%l; E zﬁ) éz’gtﬁ tetr%’%%/py}ngébé Eﬁlg%q%ol% %}L ‘%‘ﬁ&ﬂ%gettl cally
accept ébl e[kl ﬂsompmml hﬁdrow-cihyﬂﬁtﬁuﬁd}mt@ek -gld-6, 7,89 tetehygrapypdefdiisi st i ng
[7a](11§d0k1)qﬂz}3f acezé-a@idB Jtriazol- 1-yl)-6,7,8,9- tetrahydropyri do [1, 2-

] ndI- %/]]]my ICc acid; -II-C’\fluorophen O | -hydroxy-ethy | tri
azol - 7- L%[ -p 1~93é11¢r&my§/)d[rlép§/m@@1 -1 yl]-&7 ﬁ;%@aahydmywdp[laz:eizn%olal&sd}
{7-[ 5- 4deticRbrgnyl -cycl opentyl ) -[I 253]triazol -1 ~yl]-

s9-tet n I cetic Cld benzyl -[1.,2
3tri a?a&y r»z% %4}8} 6559 ‘%80@ oz afﬁgrgby(%%w@e b ~s£nf}91 d@@ﬁl-ageﬁc[aczd;
10-yl] {@:ﬂebnoe’!@:-(@ﬂuéxﬁ Hehed)-pr, 7, SItﬁa;(dl-—lty}l]JS,ﬂQ}ﬁlm@wdmpiﬂdo@ J-dlindblRE®Y T -
1- pﬁR] %1?3@1@ -tetrahydropyrido [1,2- ]indol- 10-yl}- acetic acid,

%% uoro-7-[5-(4-fluorobenzyl)-m[l,2 3]triazol-1-yl]-6
l7 8, 9{(t783%3ﬂ?1yd@6p[§r(|4db{01r0®na)8) 1HAd @, 3]11:1&@91;1 W]-&@ 819 etralniddopyrido] 1,2-a)-
(7-{5- {nldoﬂ-ﬁﬂ [)%gg(pg@?yl) vinyl]- [I 2 3]tr| azol -1 - yI} 6,7
J8,9-tetra Llndol - - acetic acid
(7-{ (R [lb(‘isﬂ‘éfllfﬂﬂli%}r)d@%é W3 3hyéﬁ0éalwlhét7@?1tet{ahy@r09mdq{i,azcamdpi-w D6
J758, gadeat;aah dropyrido [1,2-a]indol- 10-yl)-acetic acid;

{ (IZR‘) a] 7[{?(&()% @ rﬁl}oergﬁ%psde %y&ro%y-gr&etgylffloi 3]tr1a%l 1-y1} 6t7e§ 5 0§_/r | dol
pyrido[1,2-a}indol-10-yl)-acetic acid,;

{(R)-7-[5-(4-fluorobenzyl)-[1,2,3]triazol-1-y1}-6,7,8,9-tetrahydropyrido[ 1,2-a]indol-10-y1} -acetic
acid;
{(R)-7-[5-(1-phenylethyl)-{1,2,3]triazol-1-y1]-6,7,8 9-tetrahydropyrido[ 1,2-a]indol-10-y1} -acetic

20 acid;
((R)-7-{5-|Bis-(4-fluorophenyl)-methyl}-[1,2,3 Jtriazol-1-y1}-6,7,8,9-tetrahydropyrido[ 1,2-a]-
indol-10-yl)-acetic acid;
((R)-7-{5-[1-(4-fluorophenyl)-1-hydroxyethyl]-{1,2,3 Jtriazol-1-y1}-6,7,8,9-tetrahydropyrido[ 1,2-
alindol-10-yl)-acetic acid; and

25 {4-fluoro-7-[5-(1-phenylethyl)-[1,2,3]triazol-1-y1}-6,7,8,9-tetrahydropyrido[1,2-a]indol-10-y1}-
acetic acid;
and pharmaceutically salts thereof.

12. A pharmaceutical composition comprising a therapeutically effective
30 amount of a compound of Claim 1 and a pharmaceutically acceptable carrier.

13. A pharmaceutical composition of Claim 12 further comprising a second

active ingredient.

35 14. A pharmaceutical composition of Claim 13 wherein said second ingredient
1s a leukotriene modifier.
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acid; {(R-7-[5-(l-phenylethyl)~[I] 2,3]triazol-1-yl]-6,7 !8
9-tetrahydropyrido[l 2-a]indol-10-yl}-acetic acid,

((R>7-{5-W8i2sto(o9d3buor opl i enyl ) -nethyl]-[1 PCT/US2010/024713
s2s3]triazol-1-yl}-6,7,8,9-tetrahydropyrido[l,2-fl]- indol- 10-yl)-acetic
acid; ((R-7-{5- [I-(4 fIuorophenyl)-l-hydroxyethyl] [

52, 3]tr|azoI-I-yI$ 9-tetrahydropy rld‘g - alindol 10-yl)-acetic
acid; and {4-fl uéto- 7&@@@%@%@9}%@1@%@{(? @a@}ﬂi’»MWm said;pdcopd inggedient
9- Ittet r t@hfbylémf érededd t&%ntahbzﬁi@laodefeﬂefédxffo}m n@ﬁ%%ﬂl@staﬁﬂaﬂiukaﬂ@n@ hafid@asttnidcal |y
salts ereo al conposition conprising a

t her apg}ﬁmn@%ﬁqwgﬂi)ﬁ%%ﬁ?@gamﬁﬁﬁbf a conpound of Jaim1l and a
pharmaceutical |y acceptable carrier. 13. A pharmaceutical conposition of
Clajm 12 further;gonp I

phg%naceutlcal coﬁposp¢gbﬂg‘?n%ﬁﬁBQ9£§ﬁ%he§%h%g%§ﬁégggggﬁﬂﬁ?ﬁgaedﬁf?ﬁ

| eukot Fe@menimydirgveation sf CRTpRanedieted diseases.conposi tion of O aim 13 mhereln
said second ingredient is a |eukotriene receptor antagoni st selected from
nont el ukast, pranlukast and zafirl ukast and pharnaceutically acceptable
salts of each. 16. Use of a conpound of Claim1l in the manufacture of a
medi canent for the treatnent or prevention of CRTH2-nedi ated di seases.

a
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