TITLE OF THE INVENTION INDOLE DERIVATIVES AS CRTH2 RECEPTOR ANTAGONISTS
BACKGROUND OF THE INVENTION Prostanglandin D2 (PGD?2) is a cyclooxygenase
metabolite of arachidonic acid_ It is released from mast and TH2 cells in response to an
immunological challenge, and has been implicated in playing a role in different physiological events
such aststeep apd-atergiesiesponses. Receptors for PGD7 include the "DP" receptor, the

chemo t.receptor- le ressed on Tl-12 cells ("CRTH2"), and the "FP"
receptoaﬁ;s% ﬁ&@tmg é%‘%&%%&ﬁﬂﬁﬁf&&&@%@%%ﬁ%y P01)7. The CRTH2 receptor
and its expression on different cells including human T-helper cells, basophils, and tosinophils are
describeghiniXbr ORI, GGETeRBTVHNT 103099, Naata, et at, FEBS Letters 459:195-199, 1999, and

Naoata, et at, The Jotpahe: 2:1248 B ihe CRTH: tor. Hirai, et
at, .1 Exp. Med. 293%%6{%%%?&%%%% t%ﬁ%é%%%%" %‘sgsé%%é%gﬁt%ﬁé’f Ié?GD‘ a5 7h10675

disclosd ERFR4 T URMEGO AT DR FofhiGTaom 'R AIREYRoPRIKbelRRe SOMNLARY  The
presentidipblosed exproyitesmiviel E6irmsoupdsiwhidicadreveRTddeh recaptornantdposistsscampounds of
the present disclosurRsagsrarséful FGDthetiedinientiobvatens-prostaplandinrmediated diseases and
disorders; accordingly the present inventi Vi gthod. for the freatment g A
prostag adr;l:éok%ﬁ%é ﬁég%plgfs%}‘gsmééﬁz{;ﬁ%ﬁ% nC%E\%e: %m%%r%d%ng tr%egd TRETBIR as™ &1l as
pharmaCEHeaF 8mpBitiche TG R AT YR Bh& e ek, tat& K IpTovieaia pfifound of the
formulagz et wiherdifizAGCN esdudt@ZbharT-Be1¥ islielectachiinamoptonaliyisubstituted aryl
and -C(RRMAH3H AL QY ariscsleeted o, HoaadeCdsGalleyl Feps reters 459:195-199, 1999,

znd Nagata, et al, The Jowrnal of Immurology 162:1278-1286, 1999, describe CRTHR receptor.

Hirai, ef al, J. Exp. Med. 193:255-261, 2001, indicates that CRTH?2 is & receptor for PGD».
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F$2
AT
| N?S%
N ) o
R T/\ | y. no.
RS \
R~COLH

SUMMARY- .
The present disclosure provides novel compounds which are CRTH2 receptor
antagonists. Compounds of the present disclosure are useful for the treatment of various
prostaglandin-mediated diseases and disorders; accordingly the present invention provides a
method for the treatment of prostagiandin-mediated diseases using the novel compounds. ‘
described herein, as well as pharmaceutical compositions containing them.



Z is selected from H and-6alicyl; Ria, and Rib are independently selected from H, halogen, -0C
_6alkyl, -0-haloC1-6a11ky1, -CihaloC1-6allcyl, optionally substituted aryl and
-(C1-3allcylene)-optionally subsitated aryl; 15 R2 is selected from H, -C1-6alkyl optionally substituted
with halogen, -OH or -NHSO2CH3, - OH, -0C1-6allcyl, -S(0)fiC1-6alkyl, -UN, optionally substituted
aryl, optionally substituted -Daryl and optionally substituted heteroaryl, wherein nis 0, 1 or 2; R3 is
selected from H, -C1-6allcyl, C1-6haloallcyl, optionally substituted aryl and optionally substituted -
heteroaryl; and 90R4 is selected from H, -C .alkyl, Ci -6haloalicyl, optionally substituted aryl and
optionally substituted heteroaryl; or R3, R4 and the carbon atom to which they are attached together
form -C3-6cycloalky 1 BRIGRGT o FPEes eHaMTEy ARAPASAR] Rifgradtdioatom selected from -N(Ra)-,
-0- and -8-; or R3, R4 together represent C -6a|ky|iden§3; 25Ra is H, C1_6alkyl or -C(0)C1 _6alkyl; and
the optional substiment for aryl and heteroaryl is 1 to 4 independently selected from halogen,
-C1-3alkorY,hydroxy-C1_3allcyl, -S(0)n-C _3 alkyl, aming, and mono- and di-(C1-3alk-yl)amino. In
another aspect, there is provided a compound selectedl froimithe group consisting of:
[7-(4-benzyl-[1,2,31triazol-1 -y1}-6,7,8,9-tetrahydropys-elQ [ 1,2-al in do1-1 0-yll-acetic acid,
7-[4-(4-methoxy-phenyl)-f1,2,3]triazol-1-yl] -6,4,8 ,9stetrahydropyridol 0-y1}-acetie acid,;
17-(5-benzyl-[1,2,3]triazo 1-1 -y1)-6,7,8,9-tetrahyfirow; dof1:2-al i ndol- 10-y1Facetie acid; (7-
{5-4(2,6-diehlorophenoxy)methylk 1 - 1,2%3y; zelyl-yll -6 ,7,8 ,9-tetrahydropyri do [1,2- a] indo1-1
0-ybacetic acid; (7-{5-[ | -(4-fluoro-ph en §)1 -hy droxy-et®h1]- [1 ,2,3] tri ol- 1 -y1} -6,7,8,9ahydropyri
do [1,2- a]indo1-1 0-yl1}-acetic acid; {7-[5-Q -phenyl-cyClgpentyl1)-{1,2,Thriazol-1-y1]-6
,7,8,9-tetrahydropyrido [1 ,2-0] indo1-1 0-y1} - acetic acid}
[7-(5-benzyl-[1,2,3]triazol-1-y1)-4-fluoro-6,7,8,9-tetrahydropyri do [1,2-ajindo1-1 0-y1}-acetic acid;
{4-flioro-745-(4-fluorobenzyl)- 1H-[1,2,3)triazol- 1+y1]-6,7, 8,9-tetrahydropyrido[1,2-a] in do1-10-
yll-acetic acid;

and pharmaceutically acceptable salts thersof, wherein: _
f\;x%“:c:-:x{? f§>c:{:-—;~a§fﬁmL rsfj —
i b represents either T ﬂlfw - or; = - -

Y1 1s selected from optionally substituted aryl and ~C(R2YR3)MR4);

10 Y2 is selected from H and -C3-galkyl;
Z 15 selected from H and -C1-~galicyl;
R1a and R1p are independently selected from H, halogen, -OC galkyl, -O-haloC1-galiyl,
-C1-galiyl, haloCy.galkyl, optionally substituied aryl and -(C -3alkyiene)-optionally subsituted
aryl; |

15 R2 is selected from H, -C]-galkyl optionally substituted with halogen, -OH or -NHSC2CHg, -
OH, -0Cj-galkyl, -8(0)nC1.galkyl, -CN, optionally substinzted aryl, optionaliy substituted -O-
aryl and optionally substituted heteroaryl, wherein nis 0, 1 or 2; |

3 is selected from H, -C1.galkyl, C1-ghaloalkyl, optionally substituted aryl and optionaily

substituted hetercaryl; and

20 R4 is.selec’c&d from H, -C1-gatkyl, C1.ghaloalkyl, optionaily substituted aryl and optionally
substituted heteroaryl; or
R3, R4 and the carbon atom to which they are attached together form -C3 -geycloalkyl, fluorenyl
or -C3-gheterocyclyl having a ring heteroatom selected from -N(R&})-, -O- and -§-; or
R3, R4 together represent C] galkylidene;

25 Rais H, Cr.galiyl or -C{O)C1galkyl; and
the optional substituent for aryl and heteroarylis 1 to 4 groups independently selected from
halogen, -C1-3alkoxy, -C1_3haloalkyl, hydroxy-C1.3alkyl, -5{O)n-Cq-3alkyl, amino, and mono-
and &-(C1-3alkyl)amino.
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{(7TR)-4-fluoro-745-(4-fluorobenzy1)-11-14 1,2,3]triazol- | -3,1] -6,7,8,9-tetrahydropyri do [1,2-alindol-
10-y1} -acetic acid; [3-(5-benzyl-{1,2,3)triazol-1-y1)-1,2,3,4-tetrahydro-carbazol-9-ylkacet c acid;
(744-(4-fluoro-phenyl)41.2,31triazol- I-y13-6,7,8,9-telrahydropyrido [1,2-a] indo1-10-y1} -acetic acid; {
744-(4-m ethanesulfonyl amino-buty1)41,2,31tri azol-1-y1]-6 7 8,9-tetrahydropyrido [ 1,2-a] ind ol10-yll
-acetic acid,; {7[4(1hd Xy-2-m 1,2,31m z 6,7,.8 ,9-tetrahydropyyi do
[1,2-a]ind oh 1 O- a%/etlge gaé? ecﬁ&% (% SB/Q//%%?({ ke g‘r?y %&%Iogl éhlt az0l C:;f%// {%’E ,8,94 trahy
dropyrlo[S (£:be ?‘/l ?L%itﬁa@i-‘édéfré add: Wﬁm»@nﬂ “a}mfiﬁ?t 10-yl}-acetic acid;

ethyl-[1,Z3fttézabiieylpber;8)d 1ot Eatimudpyyite, 1182 %ekndat:b By yllra(e, etigia@bldi 0-v1}-acetic
744-(4- mhanesulfonyl phenyl)-{1,2,3)tri azol- 1 -y11-6, 7 8,9-tetally dropyri do [1,2-a] indol-1 O-

E/t%a}t-r‘:i:lt(iie pynﬁé’[zl 4)5%%‘5?%0 )63@ %@?@‘%‘%ﬁlﬁhe [1 7 S]t”azoh]é?}i%%?ﬁ%@ 31triazol-1

-y11-6,£8 §i&r@l%ﬂ@§%¥@@%ﬂ%?@?&lblb&b2%ﬁa@éﬂbhml(}l*%[’ﬁ(%naﬁm&atemﬁo{:{% 2-41/2 3]triazol-1
-y1)-6, 7:8 #pbtralydrenyeid;[1,2-a] indol-10-yl] -aceti ¢ acid; {

7-[4-(4- I 1,2- 1-10-yli/-
ccetic At (7 f@ﬁﬁ*?%%%ﬁﬂgwggg 0 ISR o Aol 10
- ,9- tetraf‘i?\j‘ﬁﬁgl B))} i %&,? 1-10-y1}-acetic acid;

10[7-(5- ﬁh%ﬂx?h?étﬂrﬁl%?@mﬂﬂz&ﬂﬂwﬂﬁﬁﬁ §=%ﬁrﬁl¢?dmrmm@§mm%mﬂacetlc acid; (7-
C 5-[(4- bcrﬁm@ﬂldenyl) hydroxy-methylp[1,2,3]triazol-1- y1} -6,7,8,9-tetralaydropyrido [1,2-

ajindol(C %E Rfic2e ﬁm{%&ﬁ% %ﬁﬁ@ﬁ&l&wﬁ% s Pso 190 18218 cetic acics
indo1- 7 ¥1):3 %tr Blp tcar oxy tert uty ester;

15[7-(5-65 8‘??8“ 7 éa ’3@&2’? ré%hﬁo&r?d&ﬁ‘l@‘?famﬁf&&ii@ﬂyﬁ@%@n@acud {
7-[5-(9- Hﬂ}dwgﬁdﬁluoren 9 yl) [1,2,3]triazol- 1-y1]-6,7,8,9-tetrahydropyrido [1,2-a] indol-10- yl}
-acetic JETeHF-(Bepo-(Affluortphebylyuinghl 2, Sltezal 1y ]LE; 6 955 Sratrahysepyrido,.
[1.2-alindadr101 acageticacid: 200

{(R)-5-[ é - Iuo I_%‘]’) g& 1 methyll- [a](lg/ 3]triazol-1-y1}-6,7,8,9-tetrahydro-
pyrido[1! lﬁ% I&?: ‘?X“ i&%%fg ﬁoﬁ?ﬁ%ﬁ? ey i%”%ﬁ'ﬁl%ci@s’l 1-tetrahydropyrido [1,2-a]
indo1- 1(51’;}&}{435@@@93&1@13?1) 1,2 3]tnaz01~ ~yi}-6.7.8.9-tetrahydropyrido[ 1,2-alindol-10-y1}-acetic .
{(R)-7-[2¢4d;-phenylethy1)41,2,31triazol-1-34]-6,7,8,9-tetrahydropyrido[1,2-a]indo1-10-y1}-acetic
{7-{4-(4-methanesulfonylamino-butyi)-[1,2,3]triazol-1-y1}-6,7,8,9-tetrahydropyrido] 1 .2-a}indol-
10-yl}-acetic acid;
{7-[4-(3-hydroxy-2-methyl-propyl)-{1,2,3]triazol- 1 -31]-6,7,8 ,S-tetrahydropyridof 1,2-ajindol-10-
yli-acetic acid;
{7-14-(}-bydroxy-1-phenyl-ethyl}-[1,2, 3 Triazol-1 -y1]-6,7,8,9-tetrabydropyridof1,2-a]indo!- 10-
yl}-acetic acid;
{7-{4-phenoxymethvi-[1,2,3 }riazol-1-y1-6,7.8 S-tetrabydropyrido[1,2-alindol-10-y1}-acetic aci;
{7-[4-(4-methanesulfonyl-pbenyl)-[1,2,3}irlazol-1-¥1]-6,7,8,9-tetrahydropyrido[ 1 2-alindol-10-
vl}-acetic acid;
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- 25acid; ((R)-7-05-[bis-(4-fluorophenyl)-methyl]f1,2,31triazol-1-y1}-6,7,8,9-tetrahydropyrido [1,2-

alindo1-10-y0-acetic acid; ((R)-7-{5-[1-(4-fluorophenyl)-1-hydroxyethyl]-[ 1

,2,3]triazol-1-y11-6,7,8,9-tetrahydropyrid o [1,2- a] indo1-10-y1)-azeti ¢ acid;

30{4-fluoro-7-[5-(1-phenyl-ethy1)41,2,3 Jtriazol-1-y1]-6,7,8,9-tetrahydropyrido [1,2-alindo1-10-y11-

acetic acid; 745-(3,4-difluorobenzyl)-1H-1,2,3-triazol-1-y1]-4-fluoro-6,7,8,9-tetrahydropyri do
{745-(4-chlorobenzy1l)

[1,2- ahndc&l OﬁJA} etic acid;
1-1-1,2,3 1 (I*Fﬁf?ra’o}df@t%@hﬁ’én%}ﬁw}bbwddmzoép inteds 16; %&wm@e@m@m@nd
7-[5-(2,2, 2%rifkabid-1 hsettdxgeidphen yl ethyl)-1H-1,2,3-triazol-1-y11-6,7,8,9- tetrahydropyrido [1.2-a]

indo]-10-y} reeticigieiskaneh PHaTMAG j%‘@%ﬂ&'&%&}c?ﬁl&ﬁb&e\g@ﬁ tnh?%:rp( cgopyn dol1, 2ln]g]rzi%5her aspect,
9

there i |sp v ided.a ggmpound selecte from the group’consistin
[7-(5- ﬁlﬂ ,2,31triazol- 1@% 6,7,8,9-tetrahydroprido[1,2-alindol-10-y1]-acetic acid; (7-{5-[ 1
(4-fludropHeHy 5Pt RS Brb *}[ﬂt&%]]trﬂéz%ﬂ&9ﬂeﬁ®ﬁd®wmm@{ﬁﬁao@hc acid:

indo1-10-y1y-atettmaiyi{ {6 lepheny tyslopptyl) 2,2 Bl rahydropyri do
[ 1,2-a]in dedit Bel} - acetlc acid; [7-(5-b erlfiﬁyl [1 2)%})]-1‘nazol 1tlry 41]”?1;([”0I§ Z%&&Sf ?(WP

- ,9-tetrahy kac ; .
{4-fluoro- '?’ﬁg@ df?%?%o en d@)[jlg 5/ };gﬁf i)?ﬂ% 7. 5selatmyadsblRudindelcindblataiyl)- acetic
aC|d {(7R")C Jﬂuoro 7- 15 -(4- fluorobenzyl) 1H-[1,2 3]tr|azol -1- y11 6 7, 8 9- tetrahydropyrldo[l 2-al-

-6,7,8,9- t@ﬂ @Wﬁﬂﬁ%ﬁ qlua@&l Ll ?{?2 g?fnazo -i—yti 67, 3 9~1stra}1ydmpyndo[1,2-

{(R)-5- [bl% flu 50 1 oxy methyl
-6,7,8,9- te ra ro ndol 10-y1l)-acetic acid;
((R)-745-{z fb}é 8ihideiabydroie;1de B-triingolropyyis-[1, 23 pliRderLal By 1 1-acetic
acid; {(R)Pwmh@aﬂﬁﬂ%)ﬁdz@m@p&slgyl] -6,7,8,9-tetrahydropyrido[1,2-a]indol-10-y11-acetic
acidi {(R)F7-D:ARisH4:fugre I%yjl E'H“f’ oI 1 7 .8, tetrah ropyrldo[l 2-a)-
indol-10-y3) %&ﬁc céi By %ﬁq 1? o%i%}%gi i fvln GRATTE 3 SRty
6,7,8,9-telra 3%mvp °°afo 51“8 do110 %é?#ck@i&ﬁa a9~tsﬂ~ahv&ropyndou ,2-]indol-10-
{4-fluoro ?ﬁ}[ﬁ“ﬁ‘lﬁﬁ@ﬁylethylml 2, 31tr|azol 1-y1]-6,7,8,9-tetrahydropyrido[1,2-a]indo1-10-y11- acetic
acid: (7-{5-{1-(4-fluorophenyl}-vinyl]-[1,2.3 Jtriazol-1 ~yi}- 6,7,8,9—tetrahydropynd0[1,2-:2}111(:101—10~y1)—
acetic acid;
20 (74 (R}-5-bis-(4-fluorophenyl)-hydroxy-methyl]~ [1.2,3}triazol-1-y1}-6,7,8,9-tetrahydro-
pyridof1,2-a}indoi-10-y]}-acetic acid;
{{(R)-7-[5-(4-fluorobenzyl)-[1,2,3]iazol- 1-y1}-6,7,8,9-tetrahydropyridol1, 2-—a]mdol~10~y1} acetic
acid;
{(R)-7-[5-(1-phenylethyl}-[1,2,3]triazol-1-yI]-6,7,8 S-tetrahydropyrido[ 1,2~glindol-1 0-y1}-acetic
25 acid;
{(R)}-7-{5- {bzs-(4~ﬂuomphunyi)—mcthyl} {1 2,3}riazol-1-y1}-6,7,8 s9-tetrahydropyrido[1,2-
ajindol-10-y1)-acetic acid;
((Ry-7-{5-[1- (4~ﬂuorophen§rl}~1-hydroxyethyi}-[l,,_,B}tnazal 1-y1}-6,7,8,%-tetrahydropyrido[1,2-
alindoi-10-yi)-acetic acid;
30 {4-fluoro-7-[5-(1-phenyl-ethyi)-[1, 2 J3]triazol-1-y13-6,7,8 9-tetrahydropyrido{1,2-4]indol- 10-y1}-
acetic acid;
{7-[5-(3,4-difluorobenzyi)-1H-1,2,3-triazol-1 1-yl}~4-flucre-6,7,8,9-tetrahydropyridof 1. ’J’—a}mdoi-
10-y1lacetic acid;
{7-[5-(4-chlorobenzyl)-1H-1,2,3-triazol-1- -yl-4-fluoro-6,7,8 S-tetrahydropyrido[1,2-a]indol-10-
yl}acetic acid; and
{7-15-(2,2,2-triflucro-1-hydroxy-1-phenyl ethyl) 1 H-1,2,3triazol-1-y1]-6,7,8.9-
tetralydropyrido[1,2-a}indol-10-y1} acetic acid;
and pharmaceutically acceptable salts thereof.
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and pharmaceutically salts thereof. In another aspect, there is provided a pharmaceutical composition
comprising a therapeutically effective amount of a compound as defined above and a pharmaceutically
acceptable carrier. In another aspect, there is provided the use of a compound as defined above in
the manufacture of a medicament for the treatment or prevention of CRTH2-mediated diseases. In
another aspect, there is provided the use of a compound as defined above, or a pharmaceutically
acceptable salt thereof, in combination with montelulcast in the manufacture of a medicament for the
treatment or preventio®of&Bed3tagiadirs etz dissapaind scirriand Sttrortixspent, thesistiig pfovided a

com pogn(ﬂ as-defingld] Aachesi aroh ply@tma%wieauyg&%&ggpig@?x ,%?B]lh@é?—qf@fﬁlj F@%@&d% %&@;treajtr?ent or
preventiop,of asthms DE TION . DRAWINC ] 1 depicts an
X-ray powpé.eﬁsa iff?dazg:?}gjﬁgggtlt% ngr%c?ri%%%nlé%hj%’%’g%gzn?pou%%%ﬁégrﬁeﬁ%}é’ Topym O?IFEGURE 2

depicts aﬁ]ﬁﬁlﬁ}/‘b%\)(}d'é‘r‘:ﬁ?ﬁré@ﬁbn pattern for crystalline Form C of compound of Example SA.

FIGURE 3HEpiCtphetiffarentiphssaniigialershetin [BSQR)cuvenier-shystadine kqmad-eh sompound
of ExamplgBA...;g- FIGURE 4 depicts a differential scanning calorimetry (DSC) curve for
crystalline_Form C of compound of Example. 8A. MCC-BRE-0000" WO _
2010/099036PeFAYSDat o/l 3 Al iED DES S taratrskeDH del EAMEdrHON e tirassdt

invention {ét8teste7ednipdtnts-bedfayiniin Brand! phatina e ticativiactepiakle saltsjtheseod.-wherein:
XinCnX2l £ikeprasents either --- lity,t(t or;
{(7R)-4-fluoro-7-[5-(4-flucrobenzyl)-1H-[1,2,3 ]triazol-1-y1]-6,7,8 ,9-tetrahydropyrido[1,2-a]-
indol-10-y1}-acetic acid;
(7-{5-[1-(4-fluorophenyl)-vinyl]-[1,2,3 }triazol-1-y1}-6,7,8,9-tetrahydropyridof 1,2-a}indol-1 0-y1)-
acetic acid;
(7-{(R)-5-[bis-(4-flucrophenyl}-hydroxy-methy11-[1,2,3]triazol-1 ~y1}-6,7,8,9-tetrahydro-
pyrido[1,2-ajindol-10-yl)-acetic acid;
{(R)-7-[5~(4-fluorobenzyl)-[1,2,3 triazol-1-y1]-6,7,8,9-tetrahydropyrido[ 1,2-glindol-1 O-yl}-acetic
acid;
{(R)-7-[5-(1-phenylethyl}-[1,2,3 }triazol-1-y1}-6,7,8,9-tetrahydropyrido[ 1 2-a}indol-10-yl}-acetic
acid; '
((R)-7-{5-[Bis-(4-fluorophenyl}-methyl]-1,2,3 ]triazol-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}triazol-1-y1} -6,7,8,9-tetrahydropyrido[ 1,2-
a]indol-10-yl)-acetic acid; and :
{4-fluoro-7-[5-(1-phenylethyl)-[1,2,3]triazol-1 -¥1]-6,7,8,9-tetrahydropyrido[ 1,2-aJindol-10-y1}-
acetic acid; '

and pharmaceutically salts thereof,

In another aspect, there is provided a pharmaceutical composition comprising a
therapeutically effective amount of a compound as defined above and a pharmaceutically
acceptable carrier.

In another aspect, there is provided the use of 2 compound as defined above in the
manufacture of a medicament for the treatment or prevention of CRTH2-medjated diseases.

In another aspect, there is provided the use of a compound as defined above, or a
pharmaceutically acceptable salt thereof, in combination with montelukast in the manufacture of
a medicament for the treatment or prevention of a prostaglandin mediated disease.

In another aspect, there is provided a compound as defined above, or a pharmaceutically

acceptable salt thereof, for use in the treatment or prevention of asthma.



Yi is selected from optionally substituted aryl and -C(R2)(R3)(R-4); 10Y7 is selected from H and
-C1-6alkyl; Z is selected from H and -CJ-alkyl; Ri a and Rib are independently selected from H.
halogen, -0C1_6allcyl, -0-haloC1_6alkyl, -Ci-6alkyl, haloCi_6alkyl, optionally substituted aryl and
-(C1_3alkylene)-optionally substituted aryl; 15R2 is selected from I-I, -C1,6alkyl optionally substituted
with halogen, -OH or -NHSO2C1-13, - OH, -0C1-6alky1,-CN, optionally substituted aryl, optionally
substituted -0- aryl and optionally substituted heteroaryl, wherein nis 0, 1 or 2; R3 is selected from H,
-C1_6alkyl, CT _ 6haloalkyl, optionally substituted aryl and optionally substituted heteroaryl; and 20R4
is sele WRQE% Iﬁi"gﬁéﬁ/%gfl;vﬁgptionally substituted aryl and optionally substituted
heteroaryl; or R3, RAlgRdEhE daristreaibrerpwhichdifépaierattache dotogeshesifomore B-6pyeloalkyl,
fluorenyb@@O%@thQy;L having a ring heteroatom selected from -N(Ra)-, -0- and -S-; or R3, R4
together represent idene: 25Ra is H, C16alkyl O"_C%%? >1-6alkyl; a gr{h optignal substituent
for aryl and heteroa%;ﬁgg%)ﬂﬁ” f)%spgglﬁ}jéa epr%%ﬁ%lé }vslﬁeéecéga ﬁh%?fﬁ @’ﬁ?ﬂg ﬁ_}%ﬂm&ﬁ{
_C1_3FABAREAY R EHGRPE $43alkyl, -S(0)n-C1_3alkyl, amino, and mono-and di-(C -3alkyliarnino, WO
2010/099039PCT/US20TH 4134 diisubisetaiitrmediotiarensaMp oy sassbereia:Rib. Y2 and Z
are eaghyh B of wm@@ﬁ%g@@gﬁ{;ﬁg farmula | are compounds of formula la and pharmaceutically

acceptable salts theﬁ@{jR\g ’@I ﬂpﬁ@ a differential scanning calorimetry (DSC) curve for crystalline
Form C of compound of Example 8A.
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C<OH Ta - In another subset of formula | are compounds of formula Ib and pharmaceutically
acceptable salts thereof: In another subset of formula! are compounds of formula‘lc and
ph@rRsaeautically acceptable salts thereof: ¢ OH WO 2010/099039PCT/US2010/024713 In
one group WtRAFAMES 1, 1a, Ib and Ic are compounds wherein Ria is H*ELiaksgEeR4M0Ne
embodiment, Rla is H. In another embodiment Ria is F. 5In another group within formulas I, la, Ib and
Ic are compounds wherein Yi is optionally substituted aryl. In one embodiment Y1 is phenyl optionally
substituted with Ito 3 groups independently selected from halogen, -Cl _3alkoxy, -ClI _3haloalkyl,

hydroxy-§a13atieyh R{Qph@alleyh m\%@ﬂmo- and di-(C1_3alkyl)amino. In another group

within formulas I, Ia, Ih.and Ic are compounds wherein Yi is 10-C(R3)(R4)-optionally substituted phenyl
or -Cl-120-optionally sUB&HTGTEH PHERVE IR/ R ARBIEIRERCREEMH2RY are each H. In a second
embodiment one of R3 and R4 is OH and the other is Y, ClI _3allcyl or optionally substituted phenyl. In
a third embodiment R3, R4 and the carbon atom to thgj\thy are attached together form
-C3_6cycloalkyl. In a fourth embodiment one of R3 apd-R4 igH and the other is Cl _3alkyl or
optionally substituted phenyl. In a fifth 15embodiment? R3ard R4 together represent -Cl _3alkylidene.
Within this group optional substituents for phenyl are 3 groups independently selected from
halogen, -ClI _3alkoxy, -C1_ 3haloalkyl, hydroxy-Cly-3allcyl, -S(0)n-C1_3allcyl, amino, and mono- and
0

di-(Cl-3alkyl)amino; more particularly tl'g%ao ) | substitdefit is 1 or 2 halogen atoms. In another
group within formulas la and |b are compoubdswherein Rfa is H or F, 20and Y| is selected from
optionally substituted phenyl, -C(R3)(R4)eptionally substfted phenyl and -CH20-optionally
substituted phenyl. Within this group are compounds offormula Ib wherein Y1 is -C(R3)(R4)-optionally
substituted phenyl, and (i) one of R3 and R4 is H or OH,@nd the other is H, -C1-3allcyl or optionally

subgtituted phenyl; or (i) R3, R4 and the carbon
1

and pharmaceutically acceptable salts thereof, wherein:
js‘:’*xt_:(;:-:x{% ‘S(SS:,“C“"_—f.':)—'“i\lfltl ‘552;\E*d*'“"**“C‘.mG:%Ll
i o -~ represents either = ﬂ]'w " or; " ton o
Yy is selected from optionally substituted aryl and -C(R2)(R3)(R4):
10 Y2 is selected from H and -Cy-galkyl;
Z.is selected from H and -C1-galkyl;
R1a and Rty are independently selected from H, halogen, -OC1.galkyl, -O-haloC1.galkyl,
-C1-galkyl, haloC1-galkyl, optionally substituted aryl and ~(C1 -3alkylene)-optionally substituted
aryl;
[5  R2 is selected from H, -C1.galky! optionally substituted with halogen, -OH or -NHSO2CH3, -
OH, -OC1-galkyl, -8(0nCi-galkyl, -CN, optionally substitated aryl, optionally subsiituted -O-
aryl and optionally substituted heteroaryl, wherein 1 is 0, 1 or 2;
R3 is selected from H, -C1_galkyl, Cj-ghaloalkyl, optionally substituted ary! 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-geycloalkyl, fluorenyl
or ~C3~gheterocyelyl having a ring heteroatom selected from -N{R2)-, -O- and -S-; or
R3, R4 together represent C1_galkylidene;
25 RaisH, Cygalkyl or -C(O)C1.galkyl; and
the optional substituent for aryl and heteroaryl is 1 to 4 groups independently selected from
halogen, -C1.3alkoxy, ~C1.3haloalkyl, hydroxy-C1-3alkyl, -5(0)n-Cy-3alkyl, amine, and mono-
and di-(Ct-3alkyDamino,



atom to which they are attached together form -C3-6eycloalkyl; or (iii) R3 and R. together 25together
represent -C1_3allcylidene. In another group within foimulas Ib are compounds wherein Ri a is
Hor F, and Yi is -CHZ-%h(enyI optionally substituted with 1 or 2 groups independently selected from
halogen, -Cl‘f@aﬁ%}wg-é'f _3haloalkyl, hydroxy-C1_3allcyl, -S(0)n-C1_3atki}Vtaiitid241d mono- and

di-(C1-3alkyl)amino; more particularly the optional substituent is 1 or 2 halogen atoms.
30Representative compounds of the present invention (including pharmaceutically acceptable salts
thereof) are: [7-(4-benizybfit 2iBittiat firiwyid ) 6r¢ Budrietrabyerapw ko[ 1:2s¢lindol; L 0:yl Lracetic acid;
{744-(4-methoxy-phe 4 ' = |- ;I -6,7,8,9-tetrahyd ropyrid o [|,2-al indo1-10-y11 -aceti c
acid; 35[7c(§qaequy12§ga§%ﬁfa§%§%%%ay ,%‘,%‘f?é’t*ﬂ%“?é'?o"gff’ﬂa%%}é;% d&@f@‘ﬁfﬁl%&ic acid: (7-
(5-[(2,6-diCRIBrApRENS ‘?]f 8thyl]-1H-1,2,3-triazol-1-yl } -6,7,8,9-tetrahydropyrido [1,2- 4]
indo1-10-yl)acetic acid; WO 2010/099039PCT/1382019/024713 (7-
(541-(4-fluoro-pheny1)-1-hydroxy-ethyl]-11,2,3]triazol-1-y}%6,i,8,9-tetrahydropyrido [1.2- al
indo1-10-y1)-acetic acid; {745-(1-phenyl-cyclopentyl)-(l%@]ﬁ;iazoI-l-yl] -6,7,8,9-tetrahydropyrido
[1,2-a] indo1-10-y1} - acetic acid,
5[7-(5-benzy141,2,31triazAt1-1-y1)-4-iluor0-6,7,8,9-tgtrahydropyrido[1,2-a]indol-10-ylkacetic acid;
(4-fluoro-7-[5-(4-fluorobenzyl)- li-1-[1,2,3]tri -6,7,8,9-tetrahydropyrido[1,2-a]indo1-10- y1 }
-aceti ¢ acid; f(7R)-4-fl uoro-715-(4-fluofo ;2,3]thazol-1-y11-6,7,8,9-tetrahydropyrido
[1,2-a]-in do1-10-y1} -acetic acid; ou
10[3-(5-benzyl-[1,2,3]triazo|-1-y1)-1,2,3,4-tetrahydro-\;agzol-Q-yll-acetic acid;

{744-(4-fluoro-pheny1)[1,2,31triazol-1-yli -6,7,8,9-tetrahydropyrido [1,2-a]indo1-10-y1 } -acetic acid;
{7-(4-(4-methanesulfonylarnino-buty1)41,2,31Piazol-1-y11-6,7,8,9-tetrahydropyrido[1,2-alindol10-y1}-
acetic acid; 15{ 7- [4-(1-hydroxy-2-methyl-propyl)igl,2,31triazo|-1-y1]—6,7,8,9-tetrahydropyrido
[1,2-alindol-10- y1 }-acetic acid; [714-0 ’
-hydroxy-l-phenyl-ethy1)41,2,31triazol-1-y1]-6,7,8,9-tetrahydropyrido [1,2-ajindol-10- yl} -aced c acid;
[7-(4-phenoxymethy 1 ils@oBiirindobilog fris8, Srtetsahydren o2 Al Aol 0l lsagefic ad;

acceptable salts thereofs

10 T

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




20(7-(4-(4-methanesuIfonyl-phenyl)41,2,31triazo|-1-y1]-6,7,8,9-tetrahydropyrido [1,2-al indo1-10-
yll-acetic acid; (7- {4-[4-(1-hydroxy-1-methyl-ethyl)-pheny1]-[1,2,31triazol-1-y1)
-6,7,8,9-tetrahydropyrido [1,2- alindo1-10-y1)-acetic acid,; ‘ .
{7-[4-(4-trif|uéY@rﬁ@fH?ﬂQk}T?enyl)M,2,31triazo|-1-y11-6,7,8,9-tetrahydropyrlﬁﬁ_(llmmdz;l?m- 75y} |
acetic acid; (7-(4-naphtha|en-1-y1-[1,2,31triazo|-1-y1)-6,7,8,9-tetrahydropyr|d0|ndo_l-lO-yIkacetlc acid;
7-[4-(4-dimethylamino-phenyl)41,2,3Jtriazol-1 -y11-6,7,8,9-tetrahydropyrido [1,2-alindo1-10-y1} -

acetic acid: Te . . . .

(7-[5-(4-fluoro-phenyl)41,2, 31triazo| 1- y1] -6,7,8,9- tetrahydropyrldo[l 2-alindo1-10- yll]} -acetic ac:jd a1
0 acetlc aci

(7-(5-phenoxyrnethyl- ] t yrido [1 0l1-1

5-[(4-bromgphen [gld%g%y ﬁ%?zé %“bcf)e‘h%%%}kﬁ%‘ﬁ G 123‘*

a]indolOFB18 £y Ihcy[élt e grbo mif"nfs i@ bé‘k??ﬁgﬁfﬂnéoﬁ@w@iﬂah?@ropyndo [1,2- a]lnd
ol-7-91)-3H- (1 2 31trud@dﬁ4@¢k£§pm@ﬂhun§embxwun}ancwjmﬂebumpsmﬁax[m&'éxﬁypi is

ohexy14b;ﬁiaﬂztriﬂztﬁb-ﬂwﬂe)}6r?],8lﬁ tal ahwdepwde {1 250l %%&QIW%@B?&&%&%&
[745-(9- %{@@@{n% P%T%US %736 é %;%I 1 é‘}l]ggzixy, I%g%rlgodgegva(lﬁ?d;oal 10- y1)-acetic

acid;

(7-{541- (4S 10/8 )R 204 ’E‘%fﬂrl%f%iill(-‘}lﬁaélﬁibi@lf@trahydropyndo [1,2- ndo1-10-y1)- acetic
acid; (7-{(R)-5- thls (4%@%@1}7&)}* hytdiroXyermgtiaililf] 12, B]ttizot teyddothds8sfletaitahydropyrido
[1,24a] indiEB-10Rvl)epaetigiacithstituted pflnenylloréC?Ivlsz()wopngrﬁaﬂ Sumifﬂgfd 3%1@{1% Elnloo acetic aci d
s T L T i Lo S
R10-7- /5- ‘% g%%ﬁ@hﬁ& I‘r‘ﬂé?ﬁ;ﬂ)“i[a’flﬁl@ﬂﬂ?ﬁ%‘ﬂl Jpaa Ugrd Wﬁétm&b@ma@@m
10a||ndo§a%1yi¥2§b@tfﬁlwdhey are attached together form -C3-goycloalkyl. In a fourth embodiment
one of R3 and R4 is H and the other is Cj_3alkyl or optionally substituted phenyl. In a fifth
15 embodiment, R3 and R4 together represent -Cj. 3alkylidene. ‘Within this group optional
substituents for phenyl are 1 to 3 groups independently selected from halogen, -C1.3alkoxy, -C1.
3haloalkyl, hydroxy-Cj.3alkyl, -S(O)n-C1.3alkyl, amino, and mono- and di-{C1-3alkyDamino;
more particularly the optional substituent is I or 2 halogen atoms.
In another group within formulas Iz and Ib are compounds wherein RigisHorF,
20 and Y7 is selected from optionally substituted phenyl, -C(R3)(R4)-optionally substituted phenyl
and -CHpO-optionally substituted phenyl. Within this group are compounds of formulaTb
wherein Y7 is ~C{R3)(R4)-optionally substituted phenyl, and (i} one of R3 and R4 is H or OH,
and the other is H, -C]-~3alkyl or optionally substituted phenyl; or (ii) R3, R4 and the carbon
atom to which they are attached together form -C3-geycloalkyd; or (iiiy R3 and Ry together
25 together represent -C{.2alkylidene.

In another group within formulas Ib are compounds wherein RiatsHorF, and

Y1 is “CHp-phenyl optionally substituted with 1 or 2 groups independently selected from
halogen, -C1.3alkoxy, -C1-3haloalkyl, hydroxy-C1-3alkyl, -S(O)n-C.3alkyl, amino, and mono-
and di-(C]-3atkyl)amino; more particularly the optional substituent is 1 or 2 halogen atoms.

39 Representative compounds of the present invention (including pharmaceutically
acceptable salts thereof) are:
[7-(4-benzyl-[1 2,3 Jtriazol-1-y1)-6,7,8 9-tetrahydropyridof1,2-¢]indol-1 O-ylj-acetic acid;
{7-[4-(4-methoxy-phenyl)-[ 1,2 3}triazol-1 -yi]-6,7,8,%-tetrahydropyrido{1,2-a}indol-1 (-1} -acetic
acid;

35 [7-(5-benzyl-[1,2,3Yiriazol-1-y1)-6,7,8,9-tetrahydropyridof 1 2-gindol-1 Oéyi]-aceﬁc acid,
(7-15-{(2.6-dichlorophenoxy)methyl]-1 H-1,2,3-triazol-1 -y1}-6,7,8. 9-tetrabydropyridof 1,2~
alindol-10-yljacetic acid;



((R)-7-{5-[I -(4-fluoropheny1)-1-hydroxyethylp[1,2 ]Jtriazol-1-y1} -6.7,8,9-tetrahydropyrido[l.2 a]
indo1-10-y1)-acetic acid;- _ o
(4-fluoro-745-(1-phenyl-ethy1)41,2,3]triazol-1-y11-6,7,8,9-tetrahydropyrido[1,2-cdindol-10-y-1 acetic
acid; 15f 74548 ALfe9039 g PCT/US2010/024713
tiorobenzyl)-11-1-1,2,3-triazol-1-y11-4-fluoro-6,7,8,9-tetrahydropyrido[1,2-alindol- 10-y1)acetic acid,;
{745-(4-chlorobenzyl)-1H-1,2,3-triazol-1-y1]-4-fluoro-6.7,8,9-tetrahydropyrido[1,2-a]indol-10- yPfacetic

acid; and({-7$H2didotterm]-PugieeraRenyl et yb-bort 218678 9-tetrabydropyrido[1.2-
20tetrahyﬂ{9@;{[%@5@@g%§:1O-yl}acet|c acid. The invention also encompasses pharmaceutical
[ ini [ and methods for treatment or prevention of

composn'}o/ ng&:lnl compound of formula | 3 )

prostaglahgk%'?x? eéiél i §(§§'§)ﬂ§iﬁ§%ﬁ%hﬁ&%@%‘%ﬁ?ﬁ‘@ﬁ%ﬁ\%hﬁdﬂIléd@]eé%ﬁ’@)ied using the
following@i&finitieshs unless otherwise 25indicated. The term "halogen” or "halo" includes F, Cl, Br, and
. bs nm&mfmvzﬁltgémf@mtql.wu@fcb@@tl&baa@l&&@%@]ﬁlw Fw.i@d}ﬁ%ggiglé@@% ;)fl
carbon atgms,.Nonimiti 31%5@;%5 oups.ineluc ) ethyl, or i opyl, butyl, s-
and t-but@m&%{%?% T?(i/l?g??d the ?Ze@ﬁl?a%ggﬁzﬁf}neﬂﬂ?é%%ﬁ%@ rorl%{Bygisao ﬁs%rslﬁgéogggve wherein
one or mor“éaﬁ%zgé‘&’ atoms have been replaced by halogen atoms, with up to complete substitution

of all hydfolerf-disrae With(fdlocgrbenrs CiHeHaldd tieyh) forvéam pie tehehydesyGEF 1 -CERCF3,
CHFCH3nasidi thel Jilsestic acid; "Alkoxy" means alkoxy groups of a linear or branched alkyl chain

havipg tﬂ?~?§~M£%§Iﬁ‘?z!§jm9§ﬁﬂfﬁ?ff?2@§-%@§i gr%_bﬁa%k%&"fo%%at%%leldjncludes_methoxyz ethoxy,
propoxy, IsQpropoxy, a tge Eke. . Aryl" means a 6-14 m _ ml%ereg_carbocycllc aromatic ring
system cgrig?%fﬁb‘%oép%?ﬁ & ]ezri%’]aéﬁ’zl?lf\}\ié“%ﬁ%r%"&@%@ﬁﬁ’ég[ér%”@ﬁéé@n%f)tﬁﬁnaﬂ@éwrings are
fused to@‘ét‘lia?er, so WO 2010/099039PCT/1JS2010/024713 that adjacent rings share a common bond.

Exampleg7iieiudepherylang paphityloQptionathesubsityied andmeansdaalyl gronpdhat is
unsubstiqtg%qj}%aqugmjted as defined. The term "heteroaryl" (Het) as used herein represents

colbreat {0, & RN EHEY RUNGECE, o FTIGE o AR RS oo
isothiazofjl-ss8eireélyl, |
{7-[4-(1-hydroxy-1-phenyl-ethyl)-{1,2,3 }triazol~1-y1]-6,7,8 S-tetrahydropyrido[1,2-alindol-10-
yl}-acetic acid;
[7-(4~phenoxymethyl-{1 2,3 Jtriazol-1-y1)-6,7,8 9-tetrahydropyrido[ ,2-a]indol-10-yl]-acetic aci;
20 {7-{4-(4-methanesulfonyl-phenyl)-[1,2,3}triazol- 1-y1]-6 .7,8,9-ietrahydropyrido[ 1,2-¢]indol-10-
vl}-acetic acid;
(7-{4-{4-(1-hydroxy-1-methyl-ethyl)-phenyl]-[1,2,3 Jriazol-1-y1}-6,7,8 I-tetrahydropyridol1,2-
aljindol~10-yl}-acetic acid;
{7-[4-(4-trifluoromethyl-phenyl}-[ 1,23 }triazol- 1-y11-6,7,8,9-tetrahydropyrido[ 1, 2-alindol-10-
25 vliacetic acid; _
[7-(4-naphthalen-1-y1-{1,2,3)iriazol-1-y1}-6,7,8,9-tetrahydropyrido] 1,2-aJindol-] O-yi]-acetic acid,
{7-[4~(4-dimethylamino-phenyl}-[1,2,3 }iriazol-1-y1]-6,7,8,9-tetrahydropyrido| ,2-alindol-1 O-yl}-
acetic acid;
{7-[5-(4-flnoro-phenyl)-{1,2,3]triazol-1-y1}-6,7,8,9-tetrahydropyrido[ 1,2-aJindol-1 {-yl}-acetic

30 acid;

[7-(5-phenoxymethyl-[1,2,3]triazol-1-y1)-6,7,8,9-tetrahydropyrido[ 1,2-¢]indel-1 O-yl]-acetic acid;
{7-15-{{4-bromophenyl)-hydroxy-methy]-{1,2,3]triazol-1-y1}-6,7,8 D-tetrahydropyrido|[1,2-
a]indol-10-yl}-acetic acid; .
4-{3-(1C-carboxymethyl-6,7,8,9-tetrahydropyrido[ 1,2-elindol- 7-y -3 H-[ 1 ,2,3]triazol-4-y1]-

35 piperidine-1-carboxylic acid reri-butyl ester; .
[7-(5-cyclohexyl-[1,2,3 1triazol-1-y1)-6,7,8,9-tetrahydropyrido] 1,2-a]indol- 1 O-ylj-acetic acid;
{7-I5~(9-hydroxy-9H-fluoren-9-y1)-{1,2,3 triezol-1-y1]-6,7, 8,9-tetrahydropyrido[1,2-0)indol-10-
yl}-acetic acid;



oxazolyl, pyrazolyl, pyridyl, pyrrolyi, tetrazolyl, thiazolyl, thiadiazolyl, thienyl, triazinyl,
triazoly1,2-pyrone, 4-pyrone, pyirolopyridine, furopyridine and thienopyridine. "Optionally substituted
heteroaryl" means a heteroaryl group that is unsubstituted or substituted as defined.
10"TherapetitfRaNPEffditive amount” means that amount of a drug or ph&FAEEtHER*alent that will
elicit the biological or medical response of a tissue, a system, animal or human that is being sought by
a researcher, veterinarian, medical doctor or other clinician. The term "treatment" or
"treatingiriéhidés-Sillevighimgavelib{ 4] etidving ot IS fhenvrise reduics(d the|sigals @nd)symptoms

associatgghmmig disease or disorder. The term "composition”, as in pharmaceutical

comp03| to encom rod C | redient(s), and the inert
ingredie 'tfz rsrﬁgg’%t%caﬁgaggcepta%) eXCI tle? (ﬁg)boﬁﬁ tll Eﬁrf t¥1e ggmer as well as any product
which reSHteY dirartgobH imalredaly! SrebreesifBfi%tion, complexation or aggregation of any two or more
200fthe iRyréeliemsiiorfismedissbeialicazok- bl 61 drecftheingnédiehts o hndronothesdyes of

reactiongg@g:interactions of one or more of the ingredients. Accordingly, the pharmaceutical

formula 'ﬁ'@{?"fp'%gf L B e e R B A ne ™

"unsubsiffed or substltuted " and 25therefore, the generic structural formulas descrlbed herein
encompﬁé@e’é—&fﬁpd&rﬂim&mmwﬁhgmmlméﬁlﬂwmﬂ*dnaﬂ séstiuentagiwel-a® Hoapounds that do

noﬁoontaj&&&eppﬁg%&wb&&tuent Each variable is independently defined each time it occurs
within th t H mula definitio &N than ubstituent
for 30ar ﬁ qug % ér?namepgi%r%@ ecite dat gﬂggﬂ 6%3}:ur e% TR g?é ich
substltué‘ hé"%ﬁ?ﬁ’él@)’r dn‘ferent from the other(s). Optical Isomers - Diastereomers -

Geometlﬂéfbtmq’e?sfﬁ “Taptenyerthyl)-{ 1,23 jri@ombeting 3, sffoenshiaitoponitiifi Srdiedohdfesdsymmetric

centers a(mﬂl@aadhus 35o0ccur as racemates and racemic mixtures, single enantiorners, diastereomerie

SEA s G i LR B U RE IR L S U S B e

2010/099 %ﬁgﬁ@wg 8010/024713 Some of the compounds descrlbed herein contam olefinic

double biands{4atidonrtiess BpEdiisbatirenkibe] latdlimeart, TofiAchici oty &, Z«javivielfic isomers.

vi}acetic acid; and
{7-[5-(2.2,2-triftuoro-1-hydroxy-1-phenylethyl)- 1#-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
compound of formula 1, 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, CI, Br, and L

The term "alkyl" refers to linear or branched alkyl chains having the indicated
number of carbon atoms. Non-limiting examples of alky! groups include methyl, ethyl, propyl,

isopropyl, butyl, s- and t-butyl, pentyl, hexyl, and the like.

30 “Haloalky!™ 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. C1.ghaloalkyl, for example, includes -CF3, -CFoCF1,
CHFCH3s, and the like.

“Alkoxy” means alkoxy groups of a linear or branched alkyl chain having the

35 indicated number of carbon atoms. Ci.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

-



Some of the compounds described herein may exist with different points of attachment of hydrogen,
referred to as tautomers. Such an example may be a ketone and its enol 5faint known as keto-enol
tautomers. The individual tautomers as well as mixture thereof are encompassed with compounds of
formula |. CofPatdeWsthe formula | may be separated into diastereoisaroens paws:efenantiomers
by, for example, fractional crystallization from a suitable solvent, for example methanol or ethyl acetate
or a mixture thereof. The pair of enantiomers thus obtained may be 10separated into individual
stereoisothersdiyGaRURRANGRR! ME a t e of an optically active acid as a resolving
agent. substiﬁg%@;ﬁ%%gan%n g}r?]%ﬁt]igﬁg%a(bf% %%E‘%ﬁ‘??%‘%”&e%%&ﬁ?g{r um%jﬁﬁh%? & obtained
by stereospecifm syrithesis Using opticafty ptrd CsHNgHrskeriseskrad s digiasdor reagents of known
configuration. 15 Salts¢ term “hgigraam  Brharasedthsatiy squeptable Salishaeians dosaligiprepared
from pharinaestitisty atceptabieinpos toxidibases includingnarganicnases ARl araanig hases. Salts
derived fiaeniinoigansubases lﬁﬁl%@o@'ﬁd@ﬂ}w’g}nmnI%a%glqygdt%&ﬂ, cf)%g}cgg& rrous, 20lithium,
magnes%%%pmﬁaﬁmalnggﬁ%‘gﬁ gtgta@y‘ , sodlum, zinc, and 1 ke P tarly preferred
are the Eurunonium, calcium, magnesitm.-potassi 2y SBirirrdslidhicarstaarivel from
pharmacgfﬁ%ﬁ’ iy%&@ﬁi‘%ﬂﬁf&@?@éﬁﬁ’é AUNIRSRIC s ssut paiidiof, frimanrydiseeaddary, and tertiary

amines, %mwr@ﬂmrﬁiﬁe@mmdw@tmaﬂwmguwm%gbg@g&t@‘gﬂ@j aeyHic.amines,and basic
ion exchahge-£e6ing) suiasjarginine, betaine, caffeine, choline, 25N,N'-dibenzylethylenediamine,

diethylamine, 2-diethyJafrﬂﬁpog&tc1%%&)l,e%fgi. e%ami,moethqnol, ethanolamine, ethylenediamine,
N-ethyl-morpholine, N-e iNg, Grucarmina Y JREEL R A RTe: $iy@rdibamine,

thylpiperi
sopropy A8 WAL TRl pseial aeomperidion ayaming reins
procaine2uiheshnentbitoiines tdethdarhinerdsiaetay]asinga HRrARIRMIASHoMgHamine, and the
like. 30Wiefzithe compound of the present invention is basic, salts may be prepared from
harmaceutically accept non-toxic. acids, including.inprganic and organic acids. Such acids include
e bepeenssulont CERLo TSSO, G GRS Urieons: lconirgluamc
hydrobroitie YRS Wit Prsugisind mattomansieciaiaticviiandetiermedhandsulfonic, mucic, nitric,
pamoic, pantothenic, Bhosphotonsusiioic, sulfupieiarasitcn-3aialaresianisagid, and the like.
Particulasiyqarpiesed:atad b ML BIORICLUIOGRIRNS,; MARCLRNOZPNAIC, sylfuric, and tartaric
acids. {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 ofthe ingredients, or from dissociation of one or maze 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 arylheteroaryl, each substim&nt is independently selecied at each occwrrence, and each
substituent can be the same or different from the othes(s).

Optical Isomers - Diastereomers - Geometric Isorners - Tautomers

Compounds of formula I contain one or more asymumetric centers and can thus
35 oceur 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 I either as single species or mixtures thereof,



WO 2010/099(139PCT/1JS2010/024713 It will be understood that unless otherwise specified,
references to the compound of formula I, la, Ib, Ic and Id, subsets thereof, embodiments thereof, as
well as specific compounds are meant to also include the pharmaceutically acceptable salts,
FurthermoreWsbitis/ofHtie crystalline folios for compounds of the present Binvasriororaaysexist as
polymorphs and as such all forms are intended to be included in the present invention. In addition,
some of the compounds of the instant invention may form solvates with water (hydrates) or common

organic solvents. Sucksalvaies aif SARAMBASIRCIUNI e s6oneof s ivanlion. 49 Labelled

Compounce\s In the c nc"}lﬁounds of generic Formula |, the atoms may ex eir natural isotopic

abundan®s S SPEHE Sy PSSRt ReSHLHing e E‘?%ﬁi%ﬁﬂ? EREEREH P BaRicular isotope having the
same atomic number Sbtitcar Boeatonerasts dessrited hemvibenadiffeizvifoliffhenatamis ofass or mass

number priaciominasTthydessrd, i Ratie Iheusesent SIVERQRsMeaRY @ Lainshide.alksuitable
isotepic yatiatio the ¢ | erG: L For le, different isotopic fonns of
hydrogen %Hyn%%%ges E%ﬁgﬂq&?%&%ﬁ%g%%;&tﬁw 2{{13%%1’?1(5[%5%3 %@a%% 6%%@5%? %tlsgtr%gen isotope
found in AAMUTEER |@E‘%§W P §-afford certain therapeutic advantages, such as increasing
in vivo half-life or redctgaiasiagé fedairewiehrsobanenaptoditiéoalveimpountarsefuirasa standard for
charactewﬂmaﬁomﬁﬁ_bbqlﬁgi@;a&ﬁpmﬂi@ﬁ;&@&h&ﬁi@&ﬂﬁﬁﬂtﬁﬂﬁﬁh@%ﬁ@éﬁ%ﬂ%ﬂmi&%@%ic Formula |
can be prgaaied wilhRibLags,experimeniatian BheqaenianalisthoigHesElLown o those

skilllgd in the art.ar byi%ocgeﬁs%?es analogous to those describe e Schemes andrii—_)‘%amples herein

Using approprate TeotBPiCaHs! SRR A% LR EE AR s e A teDBIB fiEs use of an ¢ apility of

compouRBYEceHTaIHiRARE Riteraraliiith edtaglandin receptors makes them useful for preventing or
reversing undesirabledymptomls, cavseshiypeostaglanging i mammpalian:agpesialy,buman subject.
This mirgeiingios AAAGNSIAL . actians ot praMadlandins iPdigales L Ihe gompgunds and
pharmaceutllc%l CP{nPOSItIOﬁfE thetr_.eof are useful 30to treat, prevent, or ameliorate In mammals and
especiaﬁf}aﬁ\eﬁﬁr{r}la%ﬁ‘?@% W@éﬁditions, allergic conditions, pain, inflammatory conditions, mucus
seéretion disorders, bone disorders, sleep disorders, fertility disorders, blood coagulation disorders,
trouble ddlte vision as well as immune and autoimmune diseases. In addition, such a compound may

inhibit cellular neoplasijg {LansiamANons e m%ﬁﬁﬁg%ﬁ%{m%“&%%{%%gge ence.can be used in the

treatmen%of cancer. 5Com%§inds of formula | may also be of use in the treatment and/or prevention
prostaglBndm: mediated profteratol qiss s ¥ SFBLE RPTFRS G R HStSBatRy Bnd tumor
angiogeAEaIs A peRISHY OPFRTI A ey E BB BT eRatnceped stistfemerstle contraction
by Zhtadthizingreqntraciilenprastaio itk ehamimickin goreleing pmstaneids.andaence WO

 2010109939REHSAARANR4EL ik e osd i e reatmenk AL GAMeNoIheg, pigmalre labor
and WSl%Q%pl relatfg dlsqrders. MoreH artlculaélg compounds of fthmula’'l are antagonists of
[

a ed 1o ph et 1 ;
prostaglandin %Ié’ 24 eB% c?r, a&ﬁaf ﬁ)él.ca : ‘ mg.amc non-toxic bases include salis of primary,
secondary, and tertiary amines, substituted amines including naturally occurring substituted

accepta

amines, cyclic amines, and basic ion exchange resins, such as arginine, betaine, caffeine, choline,

25 N.N'-dibenzylethylenediamine, diethylamine, 2-diethylaminoethanol, 2-dimethylaminoethanol,
cthanolamine, ethylenediamine, N-ethyl-morpholine, N-ethylpiperidine, glhucamine, 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, ethanesulfonje, fumaric,
gluconic, glutamic, hydrobromic, hydrochlorie, isethionic, lactic, maleic, malic, mandelic,
methanesulfonic, mueic, nitric, pamoic, pantothenic, phosphoric, succinic, sulfuric, tartaric, P

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



Accordingly, another aspect of the invention provides a method of treating or preventing a
prostaglandin mediated disease comprising administering to a mammalian patient in 5need of such
treatment a compound of formula | in an amount which is effective for treating or preventing said
prostaglandif' fhétiktéHisease. Prostaglandin mediated diseases include¢buszmsmatlimited to,
allergic rhinitis, nasal congestion, rhinorrhea, perennial rhinitis, nasal inflammation, asthma including
allergic asthma; chronic obstructive pulmonary diseases and other forms of lung inflammation; sleep
disorders and sleep-viRksienclandisatdars rasianoir-daibdss AmORin Mg conliastion
associateg with dysmeqor; aen%?@%\ﬂgsee@%%{go bor; gosin?p il relféated d'ﬁorders; thrombosis;
glaucoma and visjon disorders; o¢clusive vasculsr ?sé%lglé& %’ﬁ’& SiveE® é‘éﬁpf*&ﬁﬂ?e; diseases or
condition&FRRIRHL fhsaptdertor Rrdo ks thaprcsuberbs ssspimirgabispost surgery treatment:
inflammation; gangrerayRayreudsrdiseabe privaiiscseenetin cisgrsierssintindirgatoprotection; pain
and migrainasdsaasesieauiiingaantionsd Aspengiamalion Anddes RIGRAKE Afpr example
osteoporg@&'n%@g%lﬁ;%{be %Jﬁ’%ﬁl%%om%n}ct edlrggtfgge égggxémmtune_dlsotders or conditions in which
immunoregulation js desirable. Mre particularly the disease td Be trEa 8t i2 51 freaRalasy
prostagla‘?ﬁ%aia’n“ﬁ TR e h AL S EBHCsRaR  SaliBRaby dotiedas Alcamgampaed dliditg allergic
asthma. pcsaeidhipodinésnt. of the invention is a method of treating or preventing a 20prostaglandin
mediated disease comprising administering to a mammalian patient in need of such treatment a
corq]@oqutggﬁ&{@%&&gﬁn amount which .is effeqtive for. treatin‘g or preventing a prostlag!ar.ldin ‘
mediated disease, wherein the prostaglandin mediated disease is nasal congestion, rhinitis including
allergic and perennial PHGS RS Ah R IRRIANFE 410 e ey sxiltiesiombodiment of the
present iifoEmiorbIdansethotbof teating iaSgreventingecnifsisglanditnR2rmediatedhdisease
comprisif@fﬁia;@m&ig&ﬂmgs@am&m?ﬁm@@%&{ %&Bﬁ@%%?ﬁﬁﬁﬁﬂi@g&tﬁ@{ﬂ%&ﬁt@ forrr]n“'a} lin
an amou, | v ing or preventing a prostaglandin D2 mediated disease wherein
sai ,proét%gﬁsl{ n%ﬁ§§§ﬁ%éd@g§éeg§%§%gen%aﬁﬁa?%%dn%ens 1011 ':ﬁé%ﬂﬁ?ﬁ%?i mvention 1§ meatida
em %diw?é‘fﬁ’%’f é‘ﬁ@?‘éﬁ?fﬁiﬂ?ﬂ‘%ﬁ*@% Ritsodrarimdselarmenit BpaoradaFeontgestbn in a patient
in need Giferent tretapiefirwhidhhrdrogrisdd aiikistering (0 Spidpatestiatherapautisally; effective
amount afeepesimabIBchofiormulayn wahanplereraadimentehhe RIGSERL invantionig.a method
for the trﬁéﬁ%ﬂ)@%@& i%ﬂ%@%&@%ﬁf%@%@%’l#ﬂi? patieéﬂ in need of Such treatment which
comprises administering fo said patient a t gra’peutica ly ee?f)erc]i‘?vlezcénrﬁ Gﬁaf%frgqélgﬁ%%ﬁﬁd”bf formula I.
35 Dose%ﬁr?é%@%?e%%ﬁﬁ%d@e&]ﬁ%ﬁ RVRAE oF ehernseinmion s e leweshpaumiesof foitula | of
codfse, Veripniseil it eanpbtindsevbiitgoftheioonditiondo teeptrpated-aitshwithdhe

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 lhilides
The ability of compounds of formula I to interact with prostaglandin receptors

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

36 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 ocour in diabetic retinopathy and fumor
angicgenesis. Compounds of formula I may also inhibit prostanoid-induced smooth muscle
contraction by antagonizing confractile prostanoids or mimicking relaxing prostanoids and hence
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WO 2010/099039PCUUS2010/024713 particular compound of formula | and its route of
administration. It will also vary according to a variety of factors including the age, weight, general
health, sex, diet, time of administration, rate of excretion, drug combination and response of the
individual pattéht! 1{'g@aeral, the daily dose from about 0.001 mg to aborCIOmeppes kg body weight
of a mammal, preferably 0.01 mg to about 10 mg per kg. On the other hand, it may be necessary to
use dosages outside these limits in some cases. The amount of active ingredient that may be

combineghyyith mdqarm@tmt%ﬁw&mﬂ&%a ﬁyaﬂtstgeﬁé@ﬁ Lﬂtmaé*#t %t’tftg?&%gﬁ%gg on the host

treated the Iar mode gf tm|n| tr?tlon For exam tlon inten e oral
admlnlstratlonp m%fB Rumans may Conta; S}rom RORIR I AU eugtsg?&{%&lg]g%%f?%ﬁt% pr\mth an
appropriate and convéﬁ?@ﬁilé&%tﬁtﬁ%’le&at}w i ate ey suiishmeaideasfedmdatioumase ebout 99.95
percent pf¢hentotah poripgsition ni2dsaghdiseiistarmemalhgederaltcontain beteehafromiaboyt 0.1 mg
to alszooug x%éd%@%(@)% megngt%%&tntym@tlg 3 M %rﬁb%n?maﬂﬁégﬁe&%m t@é? 3o mg’tloo
mg, m rmaceutical Compasition nother aspect 0 resen
inventior} ; t;até)\%{d]egs%ﬁ?[ g UtiCaI CoT Rt ORS¢ gﬁ?ﬁ%ﬂ%&%“&@ﬁﬁﬁ%g‘%ﬁ% B g°
pharmac#ti %’é’ﬁ?‘%ﬁc@&?&ﬂﬂé’f&m%P@Jﬁﬂt@%@@tnﬁéﬁpaﬁﬁ%wmﬁeﬂbrb@taﬁmdsﬂﬂted|ated diseases
compoungsaoiferinulsthmainbedfadiciisteacorallynhydbhalationsprayatogicailes pasenterally or
rectally inasBaR kiR HiaRRs Goand ran Rionah noroslaPhamasenically proeptable

carﬂers ag uv%\nts an d vehicles. The term arenter s used %ereln includes supcutaneous injections,

intravenous Nt amOSciar T Astsal ?ﬁseﬁ%eﬁl 87} &83%76 AL S RSt o the treatment of

warrnbloBHEWRR ﬁ?éﬁ@%ﬁt?ﬁ%%%@@%*ﬁo%@é%@tﬁ@ ghepdigogsrcansisize vhesedmpound of the
25inventitrasceffectveiin thertrisdime diofhumansditions reqhitiephasnacautcahcompoesitions

contamI@gcth@s@@mgmgr&%mm%x&%@@é&t%%%@%&rg%@r% ﬁ%%@@@i&aéé g&%s troches,
Iozenge%bgggeoggoor{rkgllyngy%%ens is erS|ble% wders.or %ranu es, emulsions, hard or soft

capsules, Or Syrups or elixirs. Con Oglt?oer?s (htéAded for 6rartrs ﬁ?ﬁ?%ee%mr%‘a@%ﬁdmg to any
metfod RABWRBRHS BPE3EPREPtRB TrentrAcarerst pRanpReesticshediibosiorezaltionch
compositivhs!maiecontaihioneio: dxrdagents:siteated froitihergraupadasisting«i:aweetening
agents, MM@%&&@G@?@@ aoIN RORIE ARG ROERRAIPLIP IR YdgBharmaceuticaly

elegant Q’gﬁgﬂf@gag aratlonS lo'zrlabl%ts ntaln t # ve |n ient in admixture with non-toxic
pharmaceu ccep plenfs Which are sw abfe %hc {Ufacture of tablets. These

35excipients may be %P@%@Wﬁ%‘r?ﬁﬁﬁe‘ﬁt@ﬂg%wmﬁMé@ﬁé@ﬁ@t@fgﬁ@tﬁm éarbonate,
lacifse, raishghndhospiiatedol sadimmnghtsphateigranilating ancdisintegrdingnageats; faslexample,
corn ftatetmﬁttﬂlg i asig: Bm@t&tgtx@%tz% frRxample: %?ﬂ@&zt%' %!ﬂﬁ%tﬁﬁ%%»%ﬂdﬂ@@caﬂng
agents, um steayate, stearic acl alc ets m

2010/09 (g)?%( } Séng%/%éfﬁsﬁ UNCOSE & of ey l’ldm / Ie”l%%grgtcedd e?ﬁéwgﬁcﬁﬁqﬁ@% delay
dlsmtegFQﬁBH“dﬁ ‘%?Bﬁ’@hﬁ%@eﬁ%ﬁ%lﬂ%ﬁﬁpﬁé R SRS PlogigesdBisstained action over a
longer period. For exémapiéhe tmiendistayt miteriaksucinasglycéryl meonabié atatingoglyceryl distearate
maysbe erapisygda Thewdnayialpe besnaied Rudetssh El'n?%@dﬂﬁﬁﬁ%ﬂ?ﬁ% 19 $heakhmaif2Rtent 4,256,108,
54,166,457, A1 4,265,814 0o, o3l erapeulc ablts for contg sclease, Eormulations for

oral use may also be resente % atln capsuies ere
freating or preventmv 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 10 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
will, of course, vary with the nature and the severity of the condition to be treated and with the
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the active ingredient is mixed with an inert solid diluent, for example, calcium carbonate, calcium
phosphate or kaolin, or as soft gelatin capsules wherein the active ingredients is mixed with
water-miscible solvents such as propylene glycol, PEGs and ethanol, or an oil medium, for 10example
peanut oil, lI§HFPLERE or olive oil. Aqueous suspensions contdiR TS HakVR4FAterial in
admixture with excipients suitable for the manufacture of aqueous suspensions. Such excipients are
suspending agents, for example sodium carboxymethylcellulose, methylcellulose, hydroxypropyl
methylcetuiosty sodipwandl gittatenwpol widkoyrEe |mem@w%tf@gag&mmm @5@%@@%@3 gigpersing or

wetting %%QF%W&QEC&%W'X ngﬂlgqgﬂgﬁpﬁ@iﬁ it %oltegdgpmﬁs% &8 ondensatlon

products fan IIcy ne oxi e Wlt fatty acids, T yoxye ene stearate, or condensatlon
Productd DT SRR BN G SRS B H s?t@aw%@mi the dly dose
heptade@ﬁ@ﬁ?%ﬁ@&@c@&mbwfd@ﬂdwsm@%@%w@@ﬁ@hy%%@éwﬂimmmemrs derived
frons fattybacid® ancpartigxitl sicfiias pekyoxyeibylene sonbitel moasaleateuRikandensatiomproducts
of 20ethylaene.pxide with partial esters derived from fatty acids and hexitol anhydrides, for example
polyethylene sorbitan monooleate. The a spen3|ons may also contain one or more
preservatives, for ex n]r{ﬁ‘%?éngfﬁl)/loo . vﬁrﬂ%ﬁ’ 5’%} ?EWB(%W%’&%@‘”&HMﬁl?ﬁr‘é?"déﬂb%%"i%l@ents one
or more RO sk siosrnd e oriknoe dusadeningaybutbutinas suttuspasaebiarin or
aspartammd@ﬁmt;&sﬂspenﬁmoﬁ&m&m@ﬂdax@ﬂiﬁiﬂﬁ&%&&ﬁﬂ&ﬂﬂiﬂ&&hﬁ@%ﬂﬁﬁﬂ&ﬂfmBi in a vegetable

oil, fpr eKM@rﬁﬁ%mﬁaﬂ'ﬁQWS Qg'msﬁa@%?wﬁ%%g&ueo% &t 5%%%{%%# O% 4% Jiguid paraffin.

The oily suspensjons ma ontaln at IELK e r exa eeswax araﬁpn or cetyl
alcohol. SWeetenifg' %%ne SOch B g%@? fBi%h 8maﬂif’d”‘f a@%ar}’r?é“afﬁ’e?‘éé"?ﬁﬁ‘? 'Hded to
provide RiBhamEBRSTERA! ﬁ?@ﬁ@%{ﬁhfﬂﬂﬁégéfbéﬁﬁégﬁlmmﬁeewﬁm@hﬁed by thetaddition of an
anti-oxidedhsiein asiastaritiacdypicaily 0. Dispersiyepewders anongrariigs seitable dompreparation
of an aqugPms SHSRRNaIEN 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 ag ents and suspendlng agents are exemplified by those already mentioned above. Additional
SHibrteaMMTEIRAHIBIBIENINGg, flavouring and colouring agents, may also be present. The
pharmaceutlcal compﬂsﬂimnasp%d&heﬂﬁmqn‘amﬁm&:a&sﬁ mm&@eﬁmmmat@m@mmma The oily

phase reay sy sdstabie:ol fas.mxamnlee iyl acaiachis all.narineial ol for example liquid
paraffln or mlxtdrefs e. Swtabl(efm ulsé]yé%% WO 201 9 9PCT/US2010/024713 agents may

be_naturalfy-octur Sphatiaed RSIE YY) BEBRCYBER AN OHRE BT BF partial esters
defled Wfé‘ﬁ?@%ﬁ%ﬁa W@%ﬁf@PﬁﬁﬁWﬂH&CW axemisrelsorbiesteRionoblesteusind condensation
productscoftietisaidcpaiiahestersentitmst hyleneioxibeniar-exadiple-palydiy elhyienagarhiian

inonooleateyeHhgsMiisions MAHARP LONRIR SWRSIERING Méﬂﬂg&w H&&%%@ﬁmawnousswups and

elixirs rr}aé be formulated i\évlgltm swee }ggl{p ents, f r exam ggcerol Iene %grﬁol Sorbitol or
sucrose Ty I e may afso coh alnsé(’%é CBI%E g'b? g}%\fﬁ/ RGBT ERd colouring
agents. %ﬂﬁ?ﬁ%@ﬂ%@a@%é@%d@%ﬁa@aﬁ@ﬂ ﬁhﬂ% f@?ﬁadﬁ’aﬁas?@nl@lw@@mm%ﬁ@eus or
oleageniousnsuspensionyd histsuspensiorihaybe.10formulated according to the known art using those
suitable dispersing o WesHRG L8RS A positions containing the active ingredient may be in a

form suitable for oral use, for example, as tablets, troches, lozenges, agueous 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 mefhod 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 pmpéraﬁons. 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 tale. The tablets may be
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suspending agents which have been mentioned above. The sterile injectable preparation may also be
a sterile injectable solution or suspension in a non-toxic parenterally-acceptable diluent or solvent, for
example as qw%oéu'%i(% in 1,3-butane diol. Among the acceptable vehicles and solvents that may be
employed are Wa?er, Riider's solution and isotonic sodium chloride 15solB63AISCYe8REMS such as
ethanol, propylene glycol or polyethylene glycols may also be used. In addition, sterile, fixed oils are
conventionally employed as a solvent or suspending medium. For this purpose any bland fixed oil may
be employeddindadihgrsyathetiomang-londighycriides: 10 additpamfatiyacidssuchasgleic acid find
use in the,preparatiosn:efiniectablas, b %gﬁégrmaggggg@géggn%dvn}igl C;[Xrlati?nag‘na&/ ponveniently be
formulat%ga%% I%Oa %%%%E or q%%ow ers. For compositions suitable angﬁoPa ptéd for inhaled
administration, it fs preferrad that tha- St ive VBt mes siraarisreridiseateamdsim, and more
preferabRRIRE L de-tE81BEY tbmbisetitdibe therwbrdinesles bybrd dndmdatom-Fhe Hrsterable particle
size-of theldizd-Teduded2e. g7 inicfonisedhanmpaund.of sallarispaisis-defined by a D50 value of
about 0.5 to about 10 1igteRs ing laser diffraction). 25In one embodiment
the medi iQ%l: ée%zarﬁﬂ?e% tissac(ggfgl?é? %Ls%eﬁv%fﬁa&f)%%gﬁ%ézﬂg% raﬁ%agé%c 1?§§1ec? Ra esrv(;}?fgﬁl releases a
metered dosé of medicine Upon Bach attUAToR° The R TBH L ISR 43 e the form of
solution<YF LR BEAEBHE 9 el e atca ThgaioinshpniosopitainshcThe typeceddeapalianihping used in
pMDls istigsirvpehiftécitichyiivefis onoatianes ikt Aol FkRown Ashydofinosacatbens ¢HFCs) as
thejgse @&é@@kﬁ@f&ﬂﬂ%ﬁ?ﬁégw\y& alsq.ag Freons or CFCs) is being phased out. in particular,
1,1,1,2- tetrafluoroethkgneé IFA 134a) and 1,1, ,2,3,3,3-h%%taﬂqoro ropane (HFA 227) are used in

several currently marketed pharmaceutcarinHaiatisH Sroatere! Phalesnipestigharmipistiude other
pharmac&ilfblipatedprapiacexe piearsdsr mnpdationsuSaductrmicethanchgleidiagigents, for
polyvinyksyerglidsné amdathextike:BB Rit st zect VIO iRIEARRVE:HVE GRAIRRANIS.Firstly, there is
a canist@f,@@mm)@gg%j@Wﬁﬁ;ﬁg@rgﬂgggng%gﬁg%gg&ﬁ{g%% %Elq%r pressure }Qma sol%sv?eefgsion or solution
form, Sea%(g#gé)fngg%%eais a rggeﬂg}:%&ilﬂ% cor‘ggorr]ﬁent used to ho angf actUai e Canister. I;‘Igypically, a
canister Will contain multiple doses of te Tofmittator” SHBASHSE R BodsiRis Rtive Rindgisitose WO
2010/09805OBEATRSTAOTIBufrls aeidnidte rasple holphesetnister componenbiyvpicatigincludes a
valve outletifrgroitticietheshtentsiaighbcanisipnandonsischareats el medication is
dispensagyfé@mme)pmgjehyaggpM@ngﬁﬁg%ﬁﬁgia;ﬂ; %&?%&%@ 9 &%akhjt inég the receptacle
edi €

compon rep ening the valve outlet and causing th cation partic eS10 tt%onveyed from
the valvg%%glﬁ{?‘%%{r%ﬁgg%% ?‘é@é%t%xcﬁt‘ i eosﬁ%%fojﬁﬂga?é’i?ﬁé‘?g@bcﬁ’aﬁ%ﬁ‘BHﬂl’é‘t)‘%ﬂ:ﬁé'freceptacle.
Upoh diEERATER SrH tHE eariieheriandsruercano i arteids aabhaiorimbgtyfdrmingeanmageosol. It is
intendedeitihispatiehitcoomindtettheTtissharge ofperorolized mesication with.pis&e her inhalation,
so that thesnegicatioRRaHisles are ential inth '99_;'3 ir flow and conveyed to the
lungs. TXH@%’%@?MBL%&%?G g’%}?ﬁ Ianés tgl] g%ss%?gﬁe.con%?rﬁsﬁo %ém gg%f&g@&%ﬁgéﬂ) propel the
medication particles out of the outlet of the TeCaptatie COMpBREHE: THMDILCTRR fATPRAEAGH is

provided W &4Gtid Or suspension form, and resides within the container along with the propellant. The
prépellant can take aQidristypofonmsaF e éxampleithe PrppeliaptsaRgompIsaiReompressed gas or
liquefiec-gasatre @H_,Of&eé’x@[ﬂﬂ@'@'lﬁ&ﬂtdhedﬁ‘@éjﬁqu@_s%%oﬁfzw%@é%ﬂg%}%g oL se with a dry 15powder
!nhaler_ I@ﬁd{g@g@?ngomg%ﬁg@& se%%i%lse f%g] use in DPI§ ically comprises par icfes of h_e active
ingredient and particles of a p arm%ceqtharf?y ACCEPBIRIEKTREE 488 piviiTreTape rmebactive
materi:jI?f'i y Vﬁ%’?ﬁrﬁe%éﬁpb‘.’i P RE AeR Bas rich oW Bwer, st Fetiectivesdeliy@av tarihe distal lung,
at least@¥5Tpereenbottdeddotivevalyentsipatiiclesarefpio0r Bnalles-bagh afthe @stive agent can be
pragentpfeaeeaisrtabian b0 --99%x EYRIGANY as ascorbic acid,
Dispersible powders and granules suitable for preparation of an aqueous
suspension by the addition of water provide the active ngredient in admixture with a dispersing
or welting 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
oil, or a mineral oil, for example liquid paraffin or mixtures of these. Suitable emulsifying
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20however, each of the active agents is present in a concentration of about 0.05 to 50%, 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 phanuateutically acceptable carrier,
which may be@empesesof any pharmacologically inert material or comb#aatiosy@fimatesials which is
acceptable for inhalation. 95Advantageously, the carrier particles are composed of one or more
crystalline sugars; the carrier particles may be composed of one or more sugar alcohols or poiyols.

Preferabé }]Igseng rggr . are. art cle%o{lg %}or%}e{ or Iactos% esrfecra anfc}:o%%aln embodiments

of the present in entronw Ch Ut |ze entiona der alers, Such n |haler

RotohaImﬁﬁﬁﬁrdeﬁ(ﬁétﬁ%faaﬁ&elfﬁrﬁﬁﬁMIQE@B%‘#H@@&%%?%%WMW}H%@%y range
from 30aisduondensisionsrtctairout thoeadnierassierceithistinfithe seidenbodiments, the particle size of

the carrigrpasiielagimaydange fiapoahaut 2 RIGRRmIe-abaub LalmciaBsHheerain other
em d| %?zr’l% v?éﬁ of at least 90% by weight of the carrier particles is less than 1000 microns and
t

preferab lies between 60 microns and 1000 microns. The relatively large size of these carrier

particles gives good RO RREPE SRS R e A TR a e Rt ERRSTEM R B S8R ISHET SN of 35 carrier
particlesahitetdnpratyidne glpctd, 98896 dbrmxample Suphtd-e0 % ianvamsgboustytaip 10l80%ceard
preferablyoegsde, 500 Hy weishihaarr-anihedaiahwerons phihepowder Jhg.amaunhef aapfine
excipientDale( sl I ARl MRG0 036 a0 ACHATIBEERUI UG48, £3pecially up 0 20%

by weight, base e tot wder may op

ight’of the pow
20i8/09§‘6§§%%@?/@“§%f§/62ﬁ‘?19§%€5m‘% ﬁﬁ&ﬁ%%l%%ﬁrrérnafahwgﬂaéaaﬁ%ri another amino
acid, andrepenéraisigeits whistelaic hed mhmh@gms’ﬁm werdalviiaviablearaperation maxCompounds

of fonnulasbroay alsadig;adminisiriedinr thejorm et suppasierasfanepsialacminiatiationithe drug.
These CQW??&'%QP@%%[%;Q%PJQ&%{%% %r'ﬂ%”@é}@& g, #tt[ﬂeaaé tahlg.ng r?g‘ litating excipiem |

which is solid at am temperatures at the rectal'temperature a eﬂe’tarrr’erefore melt in the

ut li
rectum tErETEEE TG BN %@%&6&%@8&%8&6@% gireste. For
topléal usdvgeearassaivemiros: @@I@iasolunms"bn%pr@r@@n@e@tglamﬁwm@mdmmmd of
lotntula aeR@Employede(Faeptmpescsat ihinanplisaimiionicalanplicationiNshalnglude mouth

washes i gaigle .l gl&%@ﬁ%&%&%ﬁ%ﬁ@é&' KBeSRAIIRe.of A pharyiageutcal carer.

cosolvent penetration enhancer, preservatve system emo binations with
Other D?&g“élg P (e S ‘fsa 81?)?8\%?%H%f“b%%igﬁmiﬁ“rﬁg%ﬁbé%eases compound of
formula | may be co-ddpsisisterasd inithiistled rathaiapeitio agprienRnisily andtheplasyort the present
invemtiondeeyides fharnaseUica keaiRosttns{grl ealing Jpstaghandinisiedatediseases
comprising A feiapgiicalbelieaiyeamount 9&%&9@9@9%&4&&% kA AR

therapeutlca nts fwtabl ther peé}ﬁ}c agents for combination thera ompound of foimula

| mcludes‘%ﬁ %%rér BHEACLS 2 f%%ﬂmrﬁyaiczrﬁaagr%r%r particle size of the

sme-reduced (e.g. micronised) compound or salt or solvate is defined by a D50 value of about 0.5
to about 10 microns {for example as measured uging 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 shified to
hydrofluoroalkanes (HFAs), also known as hydrofiuorocarbons (HFCs) as the use of

30 chlorofluorocarbons (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 composttion may inciude
other pharmaceutically acceptable excipients for inhalation use such as ethanol, oleic acid,
polyvinylpyrrolidone and the like.

35 Pressurized MIDis typically have two components. Firstly, there is a canister
component in which the drug particles are stered 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 muitiple doses of the formulation, aithough it is possible to have single dose
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such as triameinolone acetonide, budesonide, beclomethasone, mometasone fumate, fluticasone
propionate, and ciclesonide; (3) a n-agonist such as salmeterol, founoterol, terbutaline,
metaproterenol, albuterol and the like; (4) a leukotriene modifier, including a leukotriene receptor
antagonist su‘gﬁ 5%1%)8?%;\ukast, zafirlukast, pranlukast, or a lipooxygenas¥gifiizitovintiuding
5-lipooxygenase inhibitors and FLAP (5-lipooxygenase activating protein) inhibitors such as zileuton;
(5) an antihistamine such as bromopheniraznine, chlorpheuiramine, dexchlor- pheniramine,
triprﬁ(ljiclliné?l@l@mm:udfpheaﬂymmhﬁmémWﬂyr&&mﬁ@eﬁm@pgc}}w@&yg@, _
methdilaziagieprosneih agingetURaRr aZi atadi roheptadine, antazoline, pheniramine '
pyrilaming,, gg\%g}.gé terfenadine %%%é%éé%%ﬁl %%’fge%gb eﬁa‘%‘nf e?%@%é’&%ﬁé%%ﬁ&@ioratadine,
and the Iike@?é}) a_ decongestant ncluding prehiEdfindT HeRyR FRisslerromammmt sbasbivphedrine,
oxymetaZ8l iRk h AR ap KavHna &oaishsataralnt s losop ik exeifbi of the valve
|evo-é|escsxy@pﬁ@emmeth(:z)eeapmwnmmeimmM@ﬁ@@@mgomﬂ%ga%%&%&%me?% n o
carbgtapWﬁmm%%@ge@gaggg%a@%gl Q%I{%é@?.?od |@§Lud|gg grosiaafandln F
agonist S%&é@a‘%@ﬁlﬁ@%ﬁ%ﬂ%ﬁf I%%glt e Prc stil, rl%)\%ostl pmoprqst%?fof’égroé 0 rt(ﬁ; (9) a
diuretic; %%ggn-sterm fal tuatintlamrna _r?% B IS4y s diseppapichibiacichderivatives
(alminop RBnsk et Siemplicasricratiales arp roterintdrib tife matienopasenidiy picsiemdiurbiprofen,
ibuprofertopidopidfethe Heteaprofeiahii opDlie s ARIEXRALOXAREAIR PR BIER LR BPER suprofen,

tiaprofenimacich-ane HRARIQIRN, BeRliGa6Id ¥ /099039PCT/1US20101024713 derivatives
(indometg%q%ﬁﬁ%gtaci Itgvgé%@feﬁr%%%%ig{gntgg%%% ergga?cg,l encio ecr}éa%?qlé)ﬁ&?&%"aﬁ\ﬂp%miazac,

furofenac, j%ufenac, Isoxepac, oxpinac ot fh SR B h e otHetmidisitetdbiarinesmlenirac),
fenamic 401 BERSRRIEL e REpPrdadiernikel afentatiel doithaniaferamid g che prifiethistagid and
tolfenamrEBEIENG biphemykseduexylidiacidderiatives (diflunisal and Sflufenisal), oxicams (isoxicam,
piroxicam, sudoxicarniapghtaRnoHa) i : icvlic.acid, sulfasalazine) and the
pyr@gologgg[@q%g@p,% [ q%onﬁ%ﬁ#ﬁﬁ%ﬁ Er&]‘?l%?g@%%?&ap g%{%{a%sgn‘g f Ibutazone);
(1') cyclooxygenase-2 ( ggﬂ% |nﬂﬁ)lt%ré’%sﬁt_é?fl%l&%ﬁ%c%ﬁiﬁg%ﬁﬂqg & BBl P PHISROr'S Of
phospho@?@‘i tsa%’ig’t%%ﬁl‘(? (RPEEing @ palinls rfuphiastucelSrditagenistdcofiierchamokine
receptor§agigieeizllyide RITGCRRriainda€ Ry Soth4bdRaholpsiesablawesing,agents SUgh as
HMG-Cosseghiciasesnhibiters; dovasiatin sl i ravastatin fluvas tin, aforvastatin, and
other stag}ﬂglielge%g%gm%s (ﬁ&(&lgst gm?%fggﬁ%%%ipol , n?é(%?%l%’%%ﬁdp er?tg?él"bdﬁ%éagi‘a‘ Herivatives
(gegpfibrozl, clolibrat nofibrate ﬁ% SenZafbrats). eh e BroBERSH @5 &htiikp &tieiagénts such as
instlin, suﬂ{%ﬁiﬁh%@% E@E&ﬁﬁﬁ&ﬁ%ﬁ?&fﬁmm}tavgw@@m@nmw (s2atb68e), anstglitazones
(troglitaZgRE2picitibhe 20%entfitarvroyepigitazroneraadithe like); (16) preparations of interferon
beta (interferon beta-1a rinterteson betauklofbOanlichalingrgic.adenis;sich.as muscarinic antagonists
(ipratropﬂgg@ep;@mmu&@t ' mcgﬂgmigeéctros%t[lm chloridé, aclidirium bromide ant %chopyrrolatc
including R R-glycopyrrolate), as well as Sefactive RuSEanme M EREGBrmestsd @@Psteroids such as
beclomgfﬁasoné/,'{’l%gﬁilg’/’lﬁ MaliHer sepbnstingsehaaisridnicbink ivexamaeidoontdnibn.
20Rydrobeitesier () tiptarscominonyrusediorther seatmentobyIaMRasHeh a5 SWpilriptan and
rizatriptgnart{2e} &lwwmﬁi@wﬂg@m@rd{w@gﬁgy&e &%%0‘9%&}? é.(%]e},ogg?r %c‘)ﬁmcgoynds such as

c

S-aminogalieylic.ac) thereof, antimetabplites such as azaftaﬁlogr’ine and 6-
mercapto urﬁgd?:&i%%ggféc?a%%e%ﬁg §fm?% bgera%s ﬁﬁlé& g%ﬁ?%?%r%ﬁ?ﬁﬁ%@ﬁ@ﬁéﬁ%ﬁ@%& such as

PK-3657. 1P 1ecept ZG SR Uar 4y serules inialcroavelorithe Manbibts NKLAEE2), VLA- 254
antagoniséitlen hyitete doddribbehinet) BI515HRB32; NP0/ 0309 INVORTH228%, WH9B/40781;
WO06/22966, WARE40216,b09BLA4 4 WO9S/61 0B NDI5H5073,A0G WO99/31206, In additon,

the inveptige- gaRaMRassas AP Ol RAlNg Rostadlandin D2 i 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 camier particles will generally be up to 95%, for example, up 1o 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

)
a
)
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[ [ ising: ini ' lent i f such treatment a non-toxic
mediated diseases comprising: administration to a patient in ne(_ad 0 tment _
therapeutically effective amount of a compound of foiniula I, optionally -co-administered with 30one or
more of such ingredients as listed immediately above. METHODS OF SYNTHESIS

C ds witFommmsianioof the present invention can be prepared accorgipgR4h@,syphetic routes
oStrI?npeoduir:\ tShe following scheme(s) and by following the methods described 35herein. Abbrev_latlor.ws
used include: Ac=Acetyl; Bu---Butyl; COD=1,5-cyclooctadiene; Cp*r-gentamethylcycloper!tadlenyl,
CPME=Cusiariand el eerRCMsRnRIamehane, DIEEATDISopapylethylamine:
DMF:DirQ_chXIIorCrina ide; EA/EtOAc-Et _acqtaﬂ_e; Igjf-aglﬁ]y; R )

HMDS-Hexamethylt |r(sgﬂ§%gha§,nﬁ§]ﬂ@|§5ﬁjéﬂﬁﬁaﬁai¢iﬁc:Isqpropyl WO N
2010/099039PCT/US S To70mer 13 eeitd: iRp=isofropihiverdviotyie mﬁﬁwg;nmwmgl I(me_s,y _),
MTBE=Methsttindyleither R Piepi; 1R THRRQUHAE @%{ﬁty«iﬁ:bél- %ﬁ&%{ﬁdﬁg% %ﬁgﬁéﬁp@é% ?nrzlrie,
SubsttUteg pe s L ot e ol R oI g Conarat e
substitut§d 1La;'des VI{I can be %rapar in seven 5 consecutives's -C .

4-oxophnelate T With subSHtutad K E?rf@%lﬁmﬁ%ﬁ%ﬁbfﬂﬁéﬁ@fb%éwgmgﬂw ethiyhestere |
intermedi&ted hﬁt@fp’ﬂ}ﬁl%ﬂﬁh@@@ﬁmmﬁh methanesulfonic gmd in propar}ol th_e qorrespondlng indoles
IV can be obtained. REMasstattive @dﬁﬁk@ﬂi@zﬁﬁ@%_@@@g %%{@%Ey%g%%%’g%%ggg%é}%ié}h%emesﬁi i;
the 2-posgit i i ' . Eyclisation of V. in re . taly;
ch(T(?boF()l,géi[?l(?;/‘aclfi;oéc()15 U%ﬂd?ggl grﬁ{:ﬁ\&r%% Sﬁ{ %qu%n%%/r ﬁ‘%{é&}g}%ﬂsg%%%lrésdaﬁge\lgﬁ%}?&etgpﬁéélﬂﬁgﬁgﬂﬁn of the
ketone mo?etiln%ou%aemé)zlliﬁe)‘"?f ¢ fried W%é%%%@%@ﬁ%r&@wmmﬁvm@fwuptlon
with sod m‘%??}ﬁiﬂﬂ‘lli%?iﬁi'e%‘iﬂah’éhfwmhiémsuhﬁwyhﬁhﬁﬂude}ﬁwzdt&magﬁi@gntayydth sodium
azide. Schwihiedt.Synthesis of azides Et000 C OEtNHNH3CI toluene Ria= Ria4 -1"p p, Il Rib Ib 1.11

Combinations with Other Drues

15 For the treatment and prevention of prostaglandin mediated diseases, compound
of formula I may be co-administered with other therapeutic agents. Thus in another aspect the
present invention provides pharmaceutical compositions for freating prostaglandin mediated
diseases comprising a therapeutically effective amount of & compound of formula I and one or
more other therapeutic agents. Suitable therapeutic agents for combination therapy with a

20 compound of formula I include: (1) a DP receptor antagonist such as $-5751; (2) a corticosteroid
such as triameinolone 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 leukotriens modifier, including a leukotriene
receptor antagonist such as montelukast, zafirlukast, prantukast, or a lippoxygenase inhibitor

e
L

mcluding 5-lipooxygenase inhibitors and FLAP (5-lipooxygenase activating protein) inhibitors

such as zileuton; (5) an antihistamine such as bromopheniramine, chlorpheniramine, dexchior-

pheniramine, triprolidine, clemastine, diphenhydramine, diphenylpyraline, ripelennamine,
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,
rropylhexedrine, or levo-desoxyephedrine; (7) an antiitussive including codeine, hydrocodone,

- caramiphen, carbetapentane, or dextramethorphan; {8) another prostaglandin Hgand inclueding
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, ttaprofenic acid, and tioxaprofen), acetic acid
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MsOH/PrOH -NCOOEt HO ir-iss.,N Id+ r th R18-7-/ -,,,Rla-, / ---CO2Pr RibKOtBu/DMF RI,/ PrO2C

IVV 0 NaN3/DMF - Non-commercial alkynes can be prepared by reaction of
trimethylsilylacetylene and the corresponding benzyl halide IX using ethylmagnesium bromide and
copper bromniitie ¥8ehemse 2, Gaza Chirn. Ital. 1990, 120, 783). Removal etthesEddBegiosp in X can be
accomplished by using aqueous KF in DMF to afford the desired substituted allcynes Xi. WO

2010/099039 Scheme 2 S'thesis of alk-ynes _
derivatives (indomethacin, acemetacin, alclofenac, clidanac, diclofenac, fenclofenac, fenclozic
acid, fentiazac, furofenac, ibufenac, isoxepac, oxpinac, sulindac, tiopinac, tolmetin, zidometacin,
and zomepirac), fenamic acid derivatives (flufenamic acid, meclofenamic acid, mefenamic acid,
niflumic acid and folfenamic acid), biphenylcarboxylic acid derivatives (diflunisal and

5 flufenisal), oxicams (isoxicam, piroxicam, sudoxicam and tenoxican), salicylates (acetyl salicylic
acid, sulfaselazine) and the pyrazolones (apazone, bezpipervion, feprazone, mofebutazone,
oxyphenbutazone, phenylbutazone); (11) cyclooxygenase-2 (COX-2) inhibitors such as celecoxib
and rofecoxib; (12) inhibitors of phosphodiesterase type IV (PDE-IV) e.g. Ariflo, roflumilast:
(13) antagonists of the chemokine receptors, especially CCR-1, CCR-2, and CCR-3; {14)

10 cholesterol lowering agents such as HMG-CoA reductase inhibitors ( lovastatin, simvastatin and
pravastatin, fluvastatin, atorvastatin, and other stating), sequestrants (cholestyramine and
colestipol), nicotinic acid, fenofibric acid derivatives (gemfibrozil, clofibrat, fenofibrate and
benzafibrate), and probucol; (15) anti-diabetic agents such as insulin, sulfonylureas, biguanides
(metformin}, c-glucosidase inhibitors (acarbose) and glitazones (troglitazone, pioglitazone,

15 englitazone, rosiglitazone and the like); (16) preparations of interferon beta (interferon beta-1a,
interferon beta-1b); (17) anticholinergic agents such as muscarinic antagonists (ipratropium
bromide, tiotropium bromide, trospium chloride, aclidinium bromide and glycopyrrolate
meluding R,R-glycopyrrolate), as wel] as selective muscarinic M3 antagonists; (18) steroids such
as beclomethasone, methylprednisolone, betamethasone, prednisone, dexamethasone, and

20 hydrocortisone; (19) triptans commonly used for the treatment of migraine such as sumitriptan
and rizatriptan; (20) alendronate and other treatments for osteoporosts; (21) other compounds
such as S-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 anlagonists such as seratrodast, neurokinin antagonists (NK1/NK?2), VLA~

25 4 antagonists such as those described in US 5,510,332, WOS7/03094, W(97/02289,
WO96/40781, WO96/22966, WO96/20216, WO6/01644, WO96/06108, WO95/15973 and
WO96/3120¢. In addition, the invention encompasses a method of treating prostaglandin Dy
mediated diseases comprising: adminisiration to a patient in need of sach treatment a non-toxic
therapeutically effective amount of a compound of formula I, optionally co-administered with

30 one or more of such ingredienis as lsted 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=FEthyl acetate:
Et=Ethyl; Hex=Hexane; HMDS=Hexamethyidisilazane; TP A=Isopropanol; IPAc=Isopropyl
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IR2EtMgBr, CuBr s i-S1-1- 1 R2 KF, water PCT/US2010/024713 _ R2 D + XI193 THE, reflux R4 IX |

iRa X Ra+ DMF H Xl

WO 2016/699039 PCT/US2010/024713

acetate; iPr=Isopropyl; Me=Methyl; Ms=Methanesulfonyl (mesyl); MTBE=Methyl t-buty! ether:
Pr=Propyl; RT=Room temperature; t-bu=Tert-butyl; TEA=Triethylamine;
THF=Tetrahydrofuran; TMS=Trimethylsily}; pw'I"SAmp»téluenesulfonic acid
As shown in Scheme 1, substituted azides VII can be prepared in seven
s copsecutives steps. Condensation of 4-oxopimelate I with substituted hydrazines II in refluxing

toluene results in the ethyl ester intermediates ITE. Upon treatment of TE with methanesulfonic
acid in propanol the corresponding indoles TV can be obtained. Regioselective addition of the
anion of trimethylsulfonium iodide onto the ester at the 2-position of the indole provides ylides
V. Cyclisation of V in the presence of a catalytic amount of chloro(1,5-cyclooctadiene)iridium(T)

16 dimer affords the desired ketoindoles VI. Conversion of the ketone moiety o the azide VHI can
be carried out via a standard 3 step protoco!l involving reduction with sodium borohydride,
mesylation with methanesulfony] chloride and displacement with sodium azide.

Scheme i: Synthesis of azides

EtOOC\/\{(\/CDOEt (/\/NHNWCI _loluene N N MsOH/PTOH
O R‘;a L\/I R1a Cr
: S

Ryl Ry COOR!

7 0
H 0 =g
M g P 6 /_J
Raa i, V2R T Rer Hr(CODICH, S N
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Non-commercial atkynes can be prepared by reaction of trimethylsilylacetylene
and the corresponding benzyl halide IX using ethylmagnesium bromide and copper bromide
(Scheme 2, Gazz. Chim. Iral. 1990, 120, 783). Removal of the TMS group in X can be
accomplished by using aqueous KF in DMF to afford the desired substituted alicynes X1,
20

17



R4 _ Triazole such as Xlll and XV can be prepared using Click chemistry. Cycloaddition (3+2) of
azides VIl and allcynes Xl in presence of copper iodide affords exclusively the 1,4-triazole XII (Angew.
Chem. int Ed 2002, 41, 2596). 1,5-Triazole such as MV can be prepared using a ruthenium complex(J.
Am Chem. SBE& 200899937, 15998). Hydrolysis of Xl or XIV in agueous base/yieldsshefinal product
XIII or XV. Scheme 3: Synthesis of 1,4-triazoles (Part A) and 1,5-triazoles (Part B) Ketone XVI
was previously reported in J. Med. Chen2. 2005, 48, 897. Conversion of the ketone moiety XVI to the

azide XVHlganessanieda4t¥ia g.standard 3 step protocol involving reduction with sodium
borohydride, rnesylation with methanesulfonyl chloride and displacement with sodium azide. Azide

XVIII can be coupled with alkyne )%Méggrg;&;;her 15copp@s or rut;igiumrto obtain triazgle MX.
Standard hydrdjysis fumishedrthe cﬁsrred*ac’rd XK 0/ 3T/US2638/624%13 Scheme 4
Cp*Ru(COD)CI, Benzene OR Cut, DIPER*THF H= x| . R« Alt¥fnative route to nn-commercial
allcynes involves using Songgashira conditions to povide IMS-allcyne which can ¥& deprotected to

acetylene XXII by usinrg: 1([0N5) f yetramethylammonium fluoride tetrahydrate buffered with
”@M%X“S%M%%ﬁ %ﬁ%ﬁ%ﬁ%ﬁ%?@“&%#ﬁ&%ﬁ&ﬁ@&m|| with methyl

acetic ac@F I@%ecgjal alkynes can be prepare |

iodide to prOVIHE AR e bl ARt rdaliomphl o presnare N, cmimerbedide wirorlsr, J. Org. Chem,
2007, 33982839 the erhivrietdintdinyd eraubistinut el alldyP@scan begslenaradithrasigh deprotonation
of ester XKWouithesaejiradhyslsicie iatiowed boralleylation,with.meihy!19gide 2 GReghiction of the ester
XXV, foligyed iy, xidatignsRdsr. SR foadiions,yisids the aldebyde oo

Scheme 3: Synthesis of 1,4-triazokes (Part A) and 1,5-triazoles (Part B)
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Ketone XVI was previously reported in J. Med. Chem. 2008, 48, 897. Conversion
of the ketone moiety X VI to the azide XVIII can be carried out viz a standard 3 step protocol
mvolving reduction with sodium borohydride, mesylation with methanesulfonyl chloride and
displacement with sodium azide. Azide XVII can be coupled with alkyne X1 using either

15 copper or ruthenium 1o obtain triazole XI¥X. Standard hydrolysis furnished the desired acid XX

- 18 -



XXVII. Treatment with Bestmann's reagent provides the desired geminal dimethyl substituted alkyne
XXVIII. Scheme 5 15 1. Pd(OAc)2, tf3u3P-HDF4 r.R T Si-Cy2NMe, MeOH, SO :C 2. -
Me4NF.31-13P8A$O%RE n-Bull, Mel Yi LT=Y1 XXIIXXIV XXI Hnm‘lemmmh@ prepared via
ketal (XXIX) and imine (XXX) formation, followed by Heck cyclizaFion and ylide formatlon.
“Iridium-catalyzed cyclization provided ketone XXXII. The conversion of ketone to chiral alcohol XXAllI
can be agggmplighed via enzyme 5reduction to install the required stereocenter. Scheme 6

XXXXXXI ketoreductase K2HPO4, NADP, IPA or

o s
1. NaBH,/MeOH/THF
Rus = gj 2 MSCVERN/CH,Cl R, SRy NaNaDMF
R B P
R/ N om R T N om
xvi O XVIT G
Y,
B
¢ N
NN
CprRU(CODCE Benzene T N NaOH/THF/MeOH
OR Cul, DIPEA, THF Rla“"}T//\N T R
Ryg \\\{oat R,
A=Y, XIX Y

X1

Alternative route to non-commercial alkynes involves using Sonogashira

conditions to provide TMS-alkyne which can be deprotected to acetylene XXIT by using catalytic

5 amount of tetramethylammonium fluoride tetrahydrate buffered with acetic acid. Internal
alkynes can be prepared by alkylation of the terminal allyne XXI¥I with methy! iodide to
provide alkyne XXIV (Scheme 5, Knobloch, K.; Keller, M. Eberbach, W. Eur. J Org. Chem,
2601, 3313-23332). Gemimal dimethyl a~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, foliowed by oxidation under Swem conditions vields the aldehyde

XXVIL Treatment with Bestmann's reagent provides the desired geminal dimethyl substituted

alkyne XX VI
Scheme §
1. PA(OAC),, tBusP-HEF,
o ~ Rt %s{-— CysNMe, MeOH, 50 °C MR
% N I MeNFAHO N
15 XX HOAC XX
Y»‘—”“lm...‘ ﬂ-BU;.!, Me! Y1 —
XX XXV
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alcohol dehyrogenase, R. erythropolis, formate dehydrogenase NAD, DMF, H20 . Alkylation
of the ketone VI with iodomethane provided the substituted ketone 10 XXXIV, Conversion of the
ketone moiety XXXIV to triazole )(XXVII was carried out following a protocol similar to the '
none-methyl#t€dRéesshown in Scheme | and Scheme 3. WO 2010/090038R&6T/kiS21110/024713
Scheme 7 Disubstituted alkynes can also be coupled with azide VIII using a ruthenium
catalyst to provide a regioisomeric mixture of 1,4,5-triazoles. Following separation of isomers and
hydrolysis of the corresponding esters, carboxyl,'ﬁ g_:ilds XXXVIII and XAXIX were obtained. Scheme 8
10Compounds of f%rmulahjggaﬁepe prep % acepseingente pgoieduresed@s@ri%ed in the Schemes
and Examplés/rﬁfelf’r, using appropriate wiateriald&=nd are TRy empified by E/@:ving specific
examples. The c8mpounds exemplified a?e not, however, to be construed as limitirfg thé¥scope of the
invention in anyxyanner. The examples fyrther illustrate details,for the preparation of the compounds
of the present invention. Those skilled in the art will readily 15understand that knownW4Hiations of
protecting groups, of reage well as of the conditions and processes of the following preparative
procedures, can be usf%%gi% a%’%ﬁ%@é’%ﬁ%%ﬁﬁ@ 1L e rs LS E W dpEaver a chemical
reagent ST ebRnTsEishglEoambnd, dideferoheemichidougentebandoy rbadily prepaietibythose
skilled inXNexart by leither totiow g oo\ ORHA0NINOCORETIIE2 04 /0241 hadapting known
methods:dareried indhediteraiures Allopngratures are degrees Celsius unless otherwise noted.

Mass spectra (MS) were measured either by electrospray ion-mass spectroscopy (ESMS) or by
atmospheric pressure chemical ionization mass spectroscopy (APCI). SEXAMPLE 1

Scheme &
Br
1 mol% pTSA _ Q: 20 mol% HOAS
/\j\/\ (E1O)5CH M F/ NHz 100-140 °C
EtO-C CO,E " EIO,C CO,Et
! EfOH, 80 °C KXIX EtOH
Br 1. Pdp{dba)s P-BusHBF,  E0.G \
CyzNMe, CPME, 100 °C __s{\/ HCODCI,
N < o
AT 2. KO®Bu, Me,SO! 3
- 5 i o
E4O,C COLEL \ O toluene/DIMF 100 °C
XXX EP xxa
Et0,C. Et0,C
ketoreductase
KoHPO, NADP, IPA
E \i N o i X %
N atcohol dehyrogenase, 3 N\\>
£ K. erythropoiis, formate
H dehydrogenase
YOO NAD, DMF, H,O

KXXTH

Alkylation of the ketone VI with iodomethane provided the substituted ketone
10 XXXIV, Conversion of the ketone moiety XXXV 1o triazole XXKVIT was carried out
following a protocol similar to the none-metlyylated ketone shown in Scheme 1 and Scheme 3.



[7-(4-Benzyl-[1,2,31triazol-1-y1)-6,7,8,9-tetrahydropyrido[1,2-a]indol-10-ylkacetie acid Step 1:Prom!)
17-(4-benril-1H-1.2.3-triazol-1-v1)-6.7,8,9-tetrahydropyriclofl.2-ahrtdol- 10-yllacetate 10To a stirred
solution of propyl (7-azido-6,7,8,9-tetrahydropyrido[1,2-ajindol1-10- yl)acetate (leq) (Synthesis
described inXRGOREPIG?S5 Al) and prop-2-yn-I-ylbenzene (2eq) in tetrahyRESfUEa{THFI3(0.1M) at
room temperature was added diisopropyl ethylarnine (DIPEA) (5eq) and Cut (5eq). The reaction
mixture was stirred overnight then quenched with NI-14C1 sat and extracted with ethyl acetate (EA),
washed gyiih.brire, dried over Na2SO4 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; 70tetrahydropyrido[1,2-alindol-10-yflagetate (leq) in
TI-IF / MeOH (2:1, 0.1 M) at roommHtEraperature was ed a 2M solution of potassium
The reaction mixtyre was stirred’r“gg room.tenip or 2%1 %ﬁ%?ﬁ%%%d&oxﬁ Mg \HZ110% until
ith diehteromethang / Filﬁr@{tion through a phase s
id. 'I-1 NMR (400 MHz, DMSO

1 H), 258.05 (s, 1 H),%7.46 (d, 1 H), 7.40 (d, 1 H), 7.34-7.17 (m, 5 H), 7.12-7.00 (m, 2 H),®35-5.18 (m,
1 H), 4.67 (dd, 1 ), £32 (dd, 1 ), 4.02,(s, 2 H}T86-3.50 (m, 2 H), 3.07-2.92 (m 2 ), 2.52-2.30 (m,
2 H). MS (+ES]) tn/z: 387.2. EXAMPLE 273¢) O
3017-[4-(4-Methoxy-phenyl)41,2,3hriazol-1vyl-6,7,8,9-tetrahydropyrido [1,§¢a§ ind ol -10-y1} -acetic
acid WO 2010/099039PCT/TiS2010/0 3 The title compou as prepared using
analogous pr&é&%‘e{%@ Qescrit%eg__' MPLE lifromfniivepy .
(7-azido-6,7,8,Sst@ramyporopyrid ndql-10-yHacetate aﬁti*'?ﬂi/i y1l-4-methoxybenzene. 'H
NMR (400 MH ?ﬁﬁﬁﬁ%p-da): 8 £2.14 s\ 49).'8.67 (s, | H), 57.78(d, 2 1N1),948 (d, 1 H), 7.42 (d, 1 H),
7.13-6.99 (m, 41]), 5.40-5.30 (m, 1 (dd, 1 H), 4.40 (dd, 1 11), 3 80¢s, 3 H), 3.61 (. 2 H).
3.12-3.01 (m. 2 F1). MS (+ESI) m/z: 4011.

Disubstituted alkynes can also be coupled with azide VI using a ruthenium
catalyst to provide a regicisomeric mixture of 1,4,5-triazoles. Following separation of isomers
5 and hydrolysis of the corresponding esters, carboxylic acids XXX VIX and XXXIX were

obtained.
Scheme 8
Y'i YZ
Yyt N
Ns 1N Y=Y, ‘ N,iij Y:“(fk};d
s NN
o N _ Cp*™ Ry(COMMCI N . !
1a 1:1///’ S — Raé,*[:—\ p N N
Rie 2)LIOMORNaOH g Raru Ay
) b ﬁ) R‘Eb
O
OPr
Vil OH O
XXXV OH XEXIX
10 Compounds of formula [ 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 cof 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 skilied in the art by either following or
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EXAMPLE 3 [7-(5-Benzyl141,2,31triazol-1-y1)-6,7,8,9-tetrahydropyrido [1,2-alindo1-10-y1 [-acetic acid
10 Step 1:Propyl [7-(5-benivl-1 H-1.2,3-triazol-l-v1)-6.7,8,9-tetrahydropvrido 1,2-al indol-
10-vllacetate To a stirred solution of propyl (7-azido-6,7,8,9-tetrahydropyrido[1,2-a]indo1-10- yl)acetate
(Synthesis d¥8IBEYIPEIV007019675 Al) and prop-2-yn-1-ylbenzene (1.8€@fifeBYEAZSne (0.3M) at
room temperature was added chloro(1,5-cyclooctadiene)- (pentamethylcyclopentadienyl)ruthenium(ll)
(0.1 eq). The reaction mixture was flushed with nitrogen then heated to 80C overnight, cooled to room

temperajusgifiliasedy H}{%gia@aeegeh washeduwith, EAQAE m&%&tﬂ%s@agﬁ%mw&s purified

by cqumﬁlChg%@at rapiy on S{XIC I elutl ggg}t& éo ne 0 to 50%) to give the desired
racemic esters w were iajreso usm 3 %rﬁ &%ﬁé‘?ﬁ’ %D column eluting with

40%Me6#%¥%ﬁﬁwﬁﬁ%ﬁ%@@ﬂﬁheﬁ@%wweﬁ eﬁmﬁh@wiww%mms@mﬁfz?m The
resulting chiral esters (leg) (retention times = 7.5 and 9.8min) were hydrolyzed separately at room
temperature using a 2M solution of potassiugntpdiexide (10eq) in 25THF / MeOH (2:1, 0.1M). The
reaction t d at 1909 ra or 2h in l 10 10% until acidic
pH and &?I] ?{ With %%E ratlo%mtm%%%h‘é Oqel(é Pﬁé)j evgpo dfi lon afforded
EXAMPLE 3.1 and 3.2 respectlvely Ifi N ata is for EXAMPLE 3.1: 'H NMR (400 MHz, DMSO-d6):
6 12.14 (s, 1 H), 7.57 (s, 1 Fl), 7.46 (d, 1 i43-7.28 (in, 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 WO 2010/099039 kJSZOlC%OZ%AjELB H), 4.53-4.28 (in, 1 H), 4.28 (s, 2 H),

4.18 (t, 1 H), 3.81-3.36 (m, 2 H), 3.09 (d, 302- in, 1 H), 2.50-2.07 (m, 1 H), 2 22-1 94 (in,

1 H). MS (+ESI) raiz: 387.2. EXAMPLE 4 (7-{ ,6- %ﬁ orophenoxylmethyl 1-1H-1 2,3-triazol-1 -y11
-6,7,8,9-tetrahydropyrido [1,2- ajindol -&0-yH)acetic acid
Step 1: Propyl [7-(4-benzyl-1H-1,2.3-triazol-1-v]}-6.7.8.9-tetrahydropyrido] 1.2 -glindol-
10-vl]acetate
10 To a stirred solution of propy! (7-azido-6,7,8,9-tetrabydropyrido[1,2-ajindol-10-

vhacetate (1eq) (Synthesis deseribed in WOU7019675 A1) and prop-2-yn-1-yibenzene (2eq) in
tetraliydrofuran (THF) (0.1M) at room temperature was added diisopropyl ethylamine (DIPEA)
(Seq) and Cul (3eq). The reaction mixture was stirred overnight then quenched with NH4Cl sat
and extracted with ethyl acetate (EA), washed with brine, dried over Na,SOy and evaporated.

15 Purification by combi-flash EA/Hex 0-100% afforded the desired compound which was used
directly for nexi step.

Step 2:
To a stirred solution of propyl [7-{4-benzyl-1H-1,2 3-triazol-1-y1)-6,7.8,9-

20 tetrahydropyridof 1,2-a}indol-10-yljacetate {1eq) 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 HCI 10% unti} 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-dg): & 12.13 (s, 1 H),

25 8.05(s, 1 H), 746(d, 1 H), 740(d, 1 B), 7.34-7.17 {m, 5§ B), 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 (5,2 H), 3.69-3.50(m, 2 H), 3.07-2.92 (m, 2 H),
2.52-2.30 (m, 2 H). MS {(+ESD m/z: 387.2.

EXAMPLE 2

30 {7-[4-(4-Methoxy-phenyi)-[1,2,3Kriazcl-1-y11-6,7,8,9-tetrahydropyrido[ 1,2-a}indol-10-vl }-acetic
acid

S22



The title compound was prepared using analogous procedures described in EXAMPLE 3 from propyl
- (7-azido-6,7,8,9-tetrahydropyrido[1,2-cdindo1-10-yl)acetate and 2,6- 10 dichlorophenyl prop-2-yn-l-y1
ether. 1H NIWHR p40019d¢3tz, DMSO-d6): 5 12.14 (s, 1 1-1), 7.91 (s, 1 H), 7.Bdi(@s2d)2449 (d, 1 H),
7.35(d, 1 H), 7.25 (t" 1 H), 7.11-7.00 (in, 2 H), 5.48-5.32 (rn, 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, | 11). MS (+ESI) ink: 471.1. 15EXAMPLES
(7- {541-(4-Fluoro-phenyl)-1-hydroxy-ethyl111,2,31triazol-1-yl{ 66,7,8,9-tetrahydropyrido [1,2-
alindo1-10-y1)-acetic acid The title co nd was preparetySing analogous procedures described in
20EXAMPLE 3 from propyl (7-azido-§,7,&* j;ahy2-a]ind01-10-yl)acetate and 2-(4-
fluorophenyl)but-3-yn-2-ol. Separatioh of ke resultigg diastereoisomers was performed at the ester

stage by flash chromatography usiny a gradieat’of 1870% EA/Hex afforded two enantiorneric
mixtures. The faster eluting enantiomeric mixture was resolved on chiral HPLC using a 50x400rnm

Chiralcel OD column Ehstiiige\with @intiPrei o tiith Sshib Y liexanasoand Hhepk Et3N at
60mL/mimansi B4 aoH ing: gsters; (eetention d 4 and.22. mm) were hydrolyzed
separatiéﬁlin JHEF nélé/](g(()))y ?%ﬁ?ﬁﬁ%%&?ﬁ?&?ﬁ%@ﬂ%%&%gﬁ?%@% Soa |uarrl1¥ {aroxide
(10eq). The Teaction MtrE Was Stirred-at SRR for ANs: 1 H), 8.67 (s, 1 HJ,
2016/099083BC 1Ry S2616/0220 134 dheAlhubhtHedP i ad dihg HOSIDauritHacikit: htand diluted
with DCM), Filgration thipugiea phhass, sepanataripllawed iy evaporatinmkaifprdes the gesired
EXAMPLE 5.1 and 5.2 respectively. The slower eluting enantiomeric mixture was resolved on chiral
HPLC usinga 50x400mm Chiralcel OD elgwgh 30% iPr011, 70% Hexanes at 60mL/min and
254nm. The 5Sresulting esters (retention times*= 18. rd 34min) were hydrolyzed in a similar fashion
as descrigé(d“gﬁ%@*ﬂg AAGRREXANPLE 8.3 ahebsdomssistetiviatintioNMR Datais foidEXAMPLE 5.1: 'H
NMR (400 MHz, DM50-d6): 5 12.13 (s, 1 11), 7.97 (s, 1 H), 7.45 (d, 1 H), 7.36 (dd, 2 H), 7.31 (d, 1 H),
7.20 (t, 2 Fl), 7.11-7.00 (m, 2 H), 6.68 (s, 1 H), 5.03 (s, 1 54 (dd, 1 H), 4.24 (t, 1 H), 3.60-3.48
(m, 2 H), 3.01-2.91 (m, 1 H), 2.37-2.26 (m,
H). MS (+BSI) mniz: 435.1. EXAMPLE 6 {7
-cyclopenty1)-11,2,31trr1J-6,7,8,9-tetratiydr

Step 1: Propyl [7-(5-benzyl-1H-1.2 3 triazol-1-v1}-6 7.8 9-tetrahydropyridof 1. 2-glindol-
1(-vl]acetate
Te a stirred solution of propyi (7-azido-6,7,8,9-tetrabydropyrido[ 1,2-a}indol-10-
vi)acetate (Synthesis described in WO07019675 A1) and prop-2-yn-1-ylbenzene (1.5eq) in
15 benzene (0.3M) at room temperature was added chloro(1 ,S-c;:yck}o'ctadiene)m
(pentamethyleyclopentadienyDruthenium(IT) (0.1eqg). 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
stlica ge! eluting with EtOAc/Hexane (0 to 50%) to give the desired racemic esters which were
20 resolved by SFC using 2 16x250mm Chiralpak AD column eluting with 40%MeOH at SmL/min
at 150BAR and 254nm (retention times = 7.5 and 9.8min).

The resulting chiral esters (leq) (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: "HNMR (400 MHz, DMSO-ds): § 12.14 (s, 1 H), 757 (s, 1 H), 7.46
(d, 1 H), 743-7.28 (m, 2 H), 7.40-7.22 (m, 3 1), 7.29-7.19 (m, 1 H), 7.05 (1,2 Hj), 514 (s, 1
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acetic acid The title compound was prepared using analogous procedures described in
EXAMPLE 3 from (1-ethynylcyclopentypbenzene and enantiomerically pure propyl
(7-azido6,7,8v@-tetralvyayopyrido[1,2-cdindol-10-yOacetate, prepared by resphuinn.ebihg racemic
azide on a 4.6x250mm ChiralCel OD column eluting with 15% MeOH, 15% iPrOH, 69.75% Hexanes 20
and 0.25% Et3N at | mL/min and 254nm. Retention times = 10.3 and 11.5min. EXAMPLE 6.1 and 6.2
were pre %ﬁ?nnhecmmﬂald with the retention time of 10.3 and 11.5min respectively. IHNMR
data of EXARIPLES 1MFNNMR 406 MEE, DAMEH-t6): 5 3 $3tdm Mklly 3894418), B48+d, 1 H), 7.36
(dd, 2 HE-733m7123)(iR, 3R 77(x6 (dh1 HI27.07-897 ih MH): B8 BI(e; 181)23.98-3. 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, 1 H).
MS (+EST) m/z: 441.2. ’ﬁM LE 7 17-(5-Benzy141,2iazol-1-y1)-4-f
uoro; -6, 7 dropyrido 11.2-al indo1-10-yI11-acetic acid WO 2010/099039PCT/US2010/024713
Step 1: 'Et 3953%{ gg‘ﬁ{%} }}%38%1112 5, g%é{%dré’ﬁyﬁﬂé%rht@fﬂjﬁmﬁéa@z" In a flask
equippedividieial Debacstaskittap, 2-fluorohydrazine hydrochloride (leq) and diethyl 4-oxopimelate (leq)
were combined in toluene (1M). The suspension was aged 24h 5 at reflux. The reaction mixture was
cooled to room temperature and concentrated under vé
plug of silica gel eluting with EtOAc/ Hexane (10 to 50%
orange-brown oil which was used as such i
Methanesulfonic acid (1.2eq) was added t
10fluorophenyl)-6-oxo0-1,4,5,6-tetrahydrépyridazin-3-yl)prepartoate (leq) in n-propanol (1M). The
mixture was heated for 48h at 80C. TheAmnt 3
an aqueous solution of sodium hydroxide (1.2eq) and extracted with methyl t-butyl ether (WITBE). The
organic layer was drie sodlum ulfate and concentrated. The re5|due was purified by on a short
plug of silica gel, eluti %B\%V eXane W)@lﬁ%@}ﬁlﬂlﬁoﬁ’ HSE%‘H material as a
brown o@é‘l’é%ﬁr%@ﬂ%ﬂﬂﬂbﬁ%ﬁ@ﬂ@)%&@iiﬁwmmwé}%mdbhﬁ)ﬂ }lmmmm&izmdol 3-
yl)adetatéichloropheiiylmeipisulbydeitin iodide2eap waspanesly-dissolyedansTHE)(9M)and a
solution piotasaiymoriputorsiedn HhE(25480) WasAdded; The mixivts wasHepted;fos67C for

(m, 3H), 4.78 (dd, 1 H), 437 (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, T H). MS (+ESD) m/z: 471.1,

15 EXAMPLE 5
(7-{5-[1-{4-Fluore-phenyl)-1-hydroxy-ethyl]-[1,2,3]triazol- 1-y1}-6,7,8,9-tetrahydropyridof 1 2-
ajindol-10-y1}-acetic acid

OH
GH N -

d N-;:N

The title compound was prepared using analogous procedures described in

20 EXAMPLE 3 from propyl (7-azido-6,7,8,9-tetrahydropyride[1,2-¢]indol-10-ylacetate and 2-(4-
fluorophenyl)but-3-yn-2-ol. Separation of the resulting diasterecisomers 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 resolved on chiral HPLC
using a 50x400mm Chiralcel OD column eluting with 8% iPrOH, 8% EtOH, 83.75% Hexanes

25 and 0.25% Et;N at 60mL/min and 254nm. The resulting esters (retention thnes = 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 af room température for

Y



202h, and then cooled to OC. To the cooled solution was added a solution of propyl 3-[7-fluoro-3-
(2-ox0-2-propox-yethyl)-1H-indol-2-ylJpropanoate (leq) in THE (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 wXEAHIP A, and the layers were cut. The aqueous layer weEirackezirasted with
EtOAc. The combined organic layers were washed successively with a saturated 25solution of

NaHCO3 and brine, dried (MgSO4), filtered and concentrated to afford the desired material as an

orange o
(4- fIugorot)Ji?ﬁﬁﬁﬂ‘?{i?gln&%tE %?:r{% %ﬁlﬁgﬂﬁ%ﬁ%%ﬂég flrtg!qd? eﬁ) ?e)%é%?%tpm% %ﬁsggg%bqﬂt B foropyl
(2-{4-[dimM&th ff‘(oxli:’élr A dalians r?éf]’@mm&?&%m%}b?-@ vibaeddid (leq) in
dimethyf§FR&HEE- (@MFWQM‘FWESSWGGI@@UWMW usiolya carhittd HPITe piepeated (105C)
degassed(sditiion @ﬁmlaiwb@ﬁlﬁuﬁéowmtam%e)m@tumw 9imerQ0286) Anitolugne 40,0 1M). The
ixtore Wag 56, i, WO.201 g SEPRSROUSIANEAT: S ool o o

temperat&tre % ure 0 g) @ﬂ%_ Wlt Et ers were se E4%End the organic
layer was wa alft 0g DV5’|n'ow " itt%A ‘grﬁﬁdlgy‘%tfwg%ta’ﬁhfd (ﬁ&i@@éﬁ%ﬁeﬁ@@%@@ﬁh@entrawd
under readceéié?e@lﬁﬁéo Tz d3Mibe-Waistplzifiedsby daluh¥i chroMatadraghy By, silisé@el 2luting with
EtOAc/ Héxané (@dtd 30%67in030rik).tor give e adesied. erqlias%gqﬂomgll 4553[?5@ Rropyl 4-fluor

7- meth ﬁgM@m @xy);ﬁ %%@q@@fgrg |(330[)]1 E @i a_%nd% lgy“ace A (eq} ang%;e irred solution of

(000 0 48 Aied %63@2%%5%%?%31 T (3da) in THE

gg@tf&ﬁ iitktdre was stirred at 0C for 60min. A
saturated solutlon of ammonium chloride and EtOAc was added and the layers were cut. The organic
layer was washed with brine, dried (Na2SO4k{iteredrand concentrated to afford the desired alcohol

as a soligayhieh pyagused vt X1.$t olutio (leg) in
CH2CI2 O 3§/I tOC vgas&?(ﬁa%qmet%%r%sulfﬁ I ’Iﬁﬁonz%{ff? 15§ G&Y to{ﬁ’ﬁ éﬂo %ﬁleit%ﬁzgmlne (1.1eq).
The reaction mlxcture 15was stirred at OC for 30min., then overnight at room temperature. The reaction

was quenched by addition of a solution of sats ated NF14C1 extracted W|th ethyl acetate, washed
with brine dried and evaporated. The resi j i

15

The title compound was prepared using analogous procedures described in
EXAMPLE 3 from (1-ethynyleyclopentyDbenzene and enantiomerically pure propyl (7-azido-
6,7.8,9-tetrahydropyrido] 1,2-g]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% Et:N at iml/min and 254num. 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. "H NMR data of EXAMPLE 6.1: 'HNMR (400 MHz, DMSO-dg): 8 12.13 (s, 1
H), 7.93 (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, 2H), 4.59 (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), 2.10-2.01 (m, 1 H), 1.54-1.43 (m, | H). MS (+ESD) m/z: 441.2.

EXAMPLE 7
[7-(5-Benzyl-{1,2,3Mriazol-1 ~y1)-4-fluoro-6,7,8,%-tetrahydropyridof 1 .2-alindoi-10-vi]-acetic acid

-25 .



o()To a stirred solution of propyl 14-fluoro-7-[(methylsulfonyl)oxy]-6,7,8,9-
tetrahydropyrido[1,2-a]indol-10-yllacetate (leg) in DMF (0.15M) at OC was added sodium azide (1.2eq).
The reactionqmixtusgonas stirred at 60C for 6h. The reaction was quenchggjpézsm Hgﬁlgf water and
NRA4CI, extracted with EtOAc, washed with water, brine, dried and evaporated. The residue was
purified by column chromatography on silica gel eluting with 25Et0Ac/Hexanes (0 to 50%) to give the
desired material as a yellow oil. Step 7:Propyl | 7 (5 benzyl-11/-1.23-triaz,01-1-v1)-4-fluoro-6,7
8,9-tetrahvdropyridol1.2- alindo1-10-y1J acetate” A1 0 & stirred solution of propyl
(7-azido-4-fluoro-6,7,8,9-tetrahydropyrido[1,2- a] n\aﬁ(\@ -ypacetate (leq) and prop-2-yn-l-ylbenzene
(1.5eq) in benzene (0.3M) at room 30temper,ature wag added chloro(1,5-cyclooctadiene)
(pentmnethylcyclopcntadienyl)-ruthenium(I1): (0. ]@’q) he reaction mixture was flushed with nitrogen
then aged at 80C for overnight, cooled to foonj température, 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 matéﬂﬁ;gs a brown oil. The racemic mixture was
resolved by HPLC 35 using a 50x400mm Chiralpak column eluting with 15%MeO0H, 15%EtOH,
69.75%Hexanes and 0.25% Et3N at 50 mlimin and 254nm to afford the desired chiral ester with

retentiorgtige.of 9.6 m&mmt}ﬂms&mw@ %@1%@@%%9%&8&%{%%9{%4%&%69 8:

The two chlral esters rately.as follows. Tq a siir t|on of propyl
[7-(5-benz EL é 2, Bﬂgr%?zo Wf%%%ﬁ% %ﬁléag%%f t?gﬁyeér%pyr% aqﬁy ‘i{gﬂé e (leq) in
THF: Me LGRS ?ﬂ Bt enehingd aa@@&%%mﬁh@%pwwwgﬁﬁ&%é (12eq).
Thérea@i@ﬁhﬁx‘fﬁ?@l\ﬁia@mmm FoorrBadperatunsdap2fitthe anguenchehizy astingakiGh 10% until
agcudllc pHanchdidsiedwithEiAGdhe Wﬁ@dﬂ%@a’?@@%ﬁ@%ﬁ% @W?F@&Q‘I?é%‘éﬁdr fé}ﬁ 9 4t
ack-ex rganic fr were dried iltered and the
solvent a%éf%%@g?g%%%qﬁ(%e%‘gggﬁg parné%gw %)ngtﬁﬁﬁ “6%‘39%8 Thirardgic 7%3&8‘5‘9 2 as white

solids aff¢rpciievaporatig] FoWituetber/itexane iNMRE400 MEHZrasetongshranbséd (S, 1 H), 7.23-7.39
(in, 5 H). 698 (el 1 WhBuslitnd. 4l Pk 84240 dﬂ)ag‘ﬁ%d‘EZﬁrtggﬂ%fl ity £33, 1 H), 987 (

H . H 1 4 I 2 4 +ESI) m/z:
LN A ét’aéd‘f:ﬁj%%f%% e %@f@%@fm&%} ap ’i/ﬁf%??%,lé et roSp))/nd/o
[lndol P@K%? washeassdor 48h at 80°C. The mixture was cooled to room temperature 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)} o give the desired material as a brown oil.

Step 3: Propyl (2-{4-[dimethyi(oxido)-l-sulfanylidene]-3-oxobutvl }-7-fluoro-1 H-indol-3-
vhacetate

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

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

20 Zh, and then cooled to (°C. To the cooled solution was added a solution of propyl 3-[7-fluoro-3-
(2-oxo-2-propoxyethyl)-1 H-indol-2-yl|propanoate {1eq) in THF (5M) over 15min. The mixture
was atllowed to warm to room terperature and stirred for 24h. The reaction mixture was poured
into a mixture of water and EtOAc, and the layers were cut. The aqueous laver 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 or ange-browi solid which was nsed as such in the next step.

Step 4: Propyl (4-fluoro-7-0x0-6.7.8.9-tetzahvdropyridel 1. 2-alindol- 10-vDacetate
A degassed solution of propyl (2-{4-[dimethyl(oxido)-l-sulfanylidenc]-3-
oxobutyl}-7-fluore-1 H-indol-3-yhacetate {1eq) in dimethyiformamide (DMF) (0.2M) was added
30 over 15min using a cannula to the preheated (105°C) degassed solution of chioro(},5~
cyclooctadiene iridium(l) dimer (0.02eq) in toluene (0.01M). The mixture was aged at 105°C for
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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-alindo1-10-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.
1990, 120, 7898)20F&yigsiixture of ethynyltrimethylsilane (leq) in "THE (0.6M)matsaqontemperature was
added ethylmagnesiurn bromide (leq). The mixture was stirred at room temperature for 30min then
copper bromide (1) (0.1eq) was added After stirring for 30min, a 1M solution of 4-fluorobenzyl bromide

(left) in T, \ Was ea] ed to refl action mixture was
quenche#%%? ﬁ%%?%%&?o& ?ee tlon B °Sat, ot f}?e Bihif Ehg&lljxﬁfg 8%5W|fﬁcﬁt20

washed SRABHRE F@&%@%@éﬁ%&%&@ﬁﬁﬁé@%ﬁ%@@%ﬁﬂaewa#?gfa yradieed of 0-100%
EA/Hex dfortidd. thécausindd T tatietherdbhe-TviS atkyneewEis:dirgdily waixeahifviid iposassism fluoride
(1.2eq) ivtRMiE(R:AMycaNiRIRINg] Yunwatens THE Mixtwre.wa® stined &t sopm femparaure overnight

thens30quenched by, dag%l f‘“ﬁ Of 13N, stirred for Ib then extracted with pentanes, washed with
NaHCO3 sat, brine, drie d evaporated Crude allcyrte compound was used directly for click

chemistr§zetescribed P &3 Thadasuli eeMic eterawararesaiver by Bg: using a

4.6x250mm Chlralpalfgb.@ﬁggé%n elutlng with 60%Et01-1, 39.75% Hexanes and 0.25% Et'N at

0.8mL/rnin and 254nm. T %‘E%’ aI es %s retention times = 10.3 and 13.3min) -- WO
2010/099039PCT/US ié%*f r%%;{ TSP EX AMPEE Ry frapaidod réspectively. 11-1

NMR of ﬁ%&ﬂhﬁt@@%ﬁ@r@%%m@é@ﬂﬁ%e@mQ@E)@MMM SCIvHy, a7l 1$HFRY1 2633 (dd, 2 H),
7.210(d, THelyeZchit(tniR ), ﬁa@@t{t&dhﬂ?(ﬁﬁﬁé@ﬁinlf&ét@a?&f@o@ﬂxﬂmoﬁaﬂﬁnﬂuﬁﬁi{gﬁlo%@) 4.44 (dd,
1 H), 4.25 {::d k) a&m&m&&@%&@ 0240, ddd il @ 2, e H):

r(
52.14-2. +ESl MPLE
uorobenz: %J% ﬁ?ﬂﬁ? Hazon - ftg %@Egé%ﬂﬁ‘fﬁbﬁﬁi’é‘i? 163% ﬁ}"%’@@t%é‘i@d &tep 1:Die v14
4- dmtho?&lﬁ%ﬁ&r 1e next stegg Eltefnr(z?seimhﬂmﬁé"wwﬂemmmme) (. 26115506 Phd)zanttiethy| 4-
oxopirneldded 51082 2Tt8nmol)uvak aHldee prituent sy ionis RsiGHANRRY drate{R.A5S K2 78 mol),

andsihe tga t | r was 15 discontinued, and
ethanol %vaﬁg%%%?%efﬁzﬁﬁﬁtﬁ)g%ﬁ%gd&%ﬁ %Srt%]r%n Lv?/%ﬁ%hrergé &qagfnﬁvés The: r%rf?almng

sallrate @rﬁtﬁ%ﬁf ﬁ&?@ﬁ%‘d"’ﬂ@ T4 V8 #sr that had

orange keml solution was di ssolvedrﬁ%
been ch&H§edRiBYosaedT IEO S ey nmiiSad igcdwetajeraesepbparatdderd ¢heitgluene layer
was washigl By aliditendd Q020 )(10%) to give the desired material as a pale yellow oil.

Step 6; Propyl (7-azido-4-fluoro-6.7.8.9-tetrabvdropyridol 1. 2-alindol-10-yDacetate
20 To a stirred solution of propyl {4-fiuoro-7-[(methyisulfonyhoxy}-6,7,8,9-

ietrahydropyride[1,2-¢]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 BtO Ac, 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%) fo give the desired material as a yellow oil.

Step 7: Propyl [7-(5-benzyl-14-1.2.3-triazol-1-v1)-4-fluoro-6.7.8.9-tetrahydrapyridal 1.2~
alindol-10-y]]acetate
To a stirred solution of propyl (7-azido-4-fluore-6,7,8,9-tetrahydropyrido{1,2-
alindol-10-yhacetate (1eq) and prop-2-yn-1-yibenzene (1.5eq) in benzene ((1.3M) at room
30 temperature was added chloro{1,5-cyclooctadiene) {pentamethylcyclopentadienyl)-ruthenium(Il)
(0.1eq). The reaction mixture was flushed with nitrogen then aged at 80°C for overni ght, cooled
to room femperature, filtered through silica gel, washed with EtCAc and concentrated. The
residue was purified by column chromatography on silica gel eluting with FtOAc/Hexane {0to
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%ELOH, 69.75%Hexanes
and 0.25% E4N at 30 mL/min and 254nm to afford the desired chiral ester with retention time of
9.6 and 11.6min respectively.




then transferred via in-line filter to a 501 round bottom flask, attached to a heating mantle, 20Toluene
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-fluoroplienyl)iminolheptanedioate
("imine") WO 2010P8%kK@ ketal of Step 1 (8.46 kg, 24.31 inol), were cha@tRsSprevitiB¥luoroaniline
(2.509 L, 22.10 mol) and acetic acid (0.253 L, 4.42 Imo') under nitrogen. The mixture was heated 25to
145 C and ethanol was removed by distillation. The product was used in the next reaction. Step
3:Ethyl 3;13-62-ethoxy-2-oxoethyl)-7-fluoro-IH-indol-2-yllpronanOate (“indole diester") Cyclopropyl
methyl ether CPME,jg L) was de-gassed for 20_minutes, then n
tris(dibenzylideneac %gyaigﬁﬁﬁc? ?ﬁs(&ofﬁ%ﬁﬁ @’feﬁ%%ﬁomﬁﬁdaﬁ%aafﬁt‘?lﬁﬁ‘ﬁffﬁ%‘i’)‘@f}h&ﬂiﬁm
30tetraf| fEFEB GPAEE0 @390Ry! -2ddermi) Lidlibwedinz M40y wdr8.2dded. The mixture was
de-gassedzhnd-dpmeatiyitlicysiobesyinaingd 2133610 THE: Q010 pwas Addec wilh eontinkad

de- ng.f [ il 1 3 : [mi 2 (8.86
SR DM S S B 0

/ Ve de-gassing., N-Met
(5.0 AL RGben e B R aF N LA ROl FE I, SOAHREE3ben flow, the
imine solidAYWagwErsRaEselynd devamrerssPhaee cxrahaksoittiond avith théntiiheeaction vessel was
rigorouslysibigassad:for 2R 0in \GRMERRIJiNEe afier detgassingnwesbansienmed iadhe reaction
vessel URdEENAGIMM:: LheiRastigR miXIuEe. AR derdRssed A9aIRJQrBa iR, and healad at -108 C for
18 h, The. at%; \I}lrgs wash i 2&| Hl/{%%%ng |ﬁ_$, 1 )f%?% N%HCOEB (28 1), 1x1-120 (12 L). The
combined CME 58PS wetd fiterdd IRSAPAIES (&%oﬁmlaﬁ{hac?érgo%ﬁ,@ﬂé BPRE s removed
to a low Véluraé bifdatiling disfilftion, bHordinghddmn. yelovd €81 (tioh Hotushd. @B L pvidsacharged
and remp¥Bdundehvaelubpiadeip: flish ostagdditional IGPME (Heptane($ 8-4Dsmas/adeed. and the

heterogeneous mixture was stifled, seeded with crystalline indole diester and allowed to continue
cooling, but crystallization was not achieved.glgé'weyi 98(500 mL) and THF (5 L) were added to fully
solubilize the batch; the reaction solution wa a dry ice/acetone bath. At -6.8 C, the batch
beédme Etihtycioltnyt-aupraframbutisob bdeerivhs laddetddadeindatcideledoet-Hocrystals.
Cooling waswontisited to -10 C over 30 minutes. At this temperature, heptane (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 20batch was stirred an additional 2 hotirs then filtered €old with pumping at -19 to -18

The title compound was prepared using analogous procedures deseribed 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-yibenzene obtained according to the
following procedure (Gazz. Chim. Ital 1994, 120, 783). To a mixture of ethynyltrimethylsilane
(leq) in THF (0.6M) at room temperature was added ethyimagnesium bromide (leq). The
mixture was stirred at room temperature for 30min then copper bromide (1) (0.1eq) was added.
After stirring for 30min, a IM solution of 4-fluorobenzyl bromide (1eq) in THF was added and

25 the mixtore was heated to reflux overnight. The reaction mixture was quenched by addition to a
cold solution of NH4Cl sat, stirred for 30min then exiracted with E,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 potassivm fluoride (1.2eq) in
DMF (0.2M containing 1% water). The mixture was stirred at room temperature overnight then

30 guenched by addition of HCI 3N, stirred for 1h then exiracted with pentanes, washed with
NaHCO; sat, brine, dried and evaporated. Crude alliyne 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 .25%
Et:N at 0.8ml/min and 254nm. The resulting chiral esters (retention times = 10.3 and 13.3min)
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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 (244- Iclimethyhoxido)-1-sulfanylidenel-3-oxobutyl } -7-fluoro-indo1-3-
25yl)acetate FARigEY099039  To 1M potassium t-butoxide in THF (27 L) underdsiatenom temperature
was added Me3801 (5.81 kg) portion-wise. The resulting suspension was heated to 66C for 2 hours.
After cooling the reaction mixture to 30C, a solution of the indole diester of Step 3(5.35 kg) in THF (5

L) was Riges D MIRBSSNdION RS e 2R HensRredlo Roffe eacton

vessel. T sh d.to 60 ours
mixture ﬁ%éﬁ%&ﬁz@é’kﬁ% %%8‘&%5 %éq_()gm}ezf@ chargéd! The Mskidee Wds stirredlat B0 C for 30
min. The Tayets Whbe §§|§dﬁé>tédﬂar@éd@mérié] Weldr( 2% Onwias ndtlst th thelaguedugdayerto

dissolve dissefuedipietipitatez Q’;hez&qy@mim(ﬂwqqgad@§>gg@§tgﬁjwmgomtrgﬁgﬁc}%go L and 10
L). The combingd Qroanis lanerwas washed 3Swith sat. NaHCO3 (30 L), then with 2 wt% ag. NaC1

(20 L). The organic phase was f||tered throug two in-line filters (1 regular, | 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 chaiged y&EIRmIn. A yellow precipitate was observed.
Additional{EROACTBOEAIL S -WDuALRIYB03APCTAUS2010/9947 33 waschatged g aehisye a 3:1
volume r@,{&pﬁb@y}?%@@g% The resulting suspension was aged at room temperature overnight,
then filtered. The filter cake was washed Wlth 25% EtOAc/heptane (32L) and then drled at room
temperature under vacuum and nitrogen to g
(4-fluoro-7-ox0-6,7.8.9-tetrahydropyrido1 1,2
was added to toluene (53 L) which had i

soldfion at 100C over 1.5 hours. Rinse with degassed DM (1L) was transferred to the reaction vessel.
After completion of the addltlon the reactlon mlxture was kept at 100C for an additional 30 min. After
cooling t&teoih tempdeis iorrEntdieawdSwakihed with water 15(2x18 L), and the organic

phase was filtered thf@Hr(i @ﬂ)h&@d@ﬁhﬂ%n{a%rm 1oHca g8l (% -400 mesh, Grade
60) was stired at room te erature ove t. Aftet filiration, the silica
O il B R iR i o

oluene

gel cake w ed wit
comblne@%%@%s FRSH SRS ﬁ'ﬁ Q/?t@\/&lﬁ%éflﬁﬁé%f?l%éulﬁﬁﬂmmm@n) concentrated
under rediscaniiskessand ethenfilishecwite2OIPHsBEGL) tdea targeh valutihe ofanpspdmately 7 L.
Toward digend’lef concemn atiaet@al solution was dissolved in toluense (32 L) and transferred to a
100-L extractor thai had been charged with 2% NaHCOz (24 L), with stirring.
The layers were separated and the toluene layer was washed with water (182 1),
ther: fransferred 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. Diethyi 4-[(2-bromo-6-flucrophenylimine theptanedioate ("imine™
To the ketal of Step 1 (8.46 kg, 24.31 mol), were charged 2-bromo-6-flucroaniline
(2.509 L, 22.10 mol} and acetic acid (0.253 1, 4.42 moly under nitrogen. The mixture was heated
25 10 143 °C and ethanol was removed by distillation. The product was used in the next reaction.

Step 3: Ethyl 3-[3-(2-ethoxy-2-oxoethyl-7-fluoro-1H-indo!-2-vlIpropanoate ("indole

Cyclopropyl methy! 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-methyidicyclohexylamine (2.336 L, 11.01 mol) was added with continued
de-gassing for 100 min,
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product began to oil out as a red oil 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 filler cake
washed with 1:2 IPA/water (15 L) and then dried at room temperature under vacuum and nitrogen to
give the ketdM@ 28 HopHEEh. 25 Step 6:Eth7S 4-fluoro-7ox -6 7 8.9-tetrah porndaeieda-del-10
yllacetate ("alcohol”) K2I-1204 (0.604 kg, 3.47 mol) was dissolved in water (33 L) at room temperature,
Ruining a 0.1M phosphate buffer. The pH was adjusted to 7.0 using 5N HC1 (260 mL). The 30 buffer

was degassed by N2 ' ight R 2 kg, 0,055 mol D P3H2 (Codex
KRED Panel k toreolul?:}t%:smci %%%%E%%ﬁif’a%r%gﬁ%g@%&?g{ W%?%é’%&%@@é&?bﬁﬁum% kg,
5123 moffﬂlvéirged%%%d\m/{ﬁ@)ﬂﬁW%WVMF&J&%@mﬁe@dﬁﬁ’?é?ﬁaﬁ addedigr Bl aniineies. 5 L) was

degasse®#iydntzassasbing oveérnight. The ketone from Step 5(1.61 kg, 5.23 mol) was added to the IPA
and dissolved at 40-4%/Gh TheimRinsRIuON I WasAdEad iR thea 0 aue.sl o, heated to 33-35 'V

and age ' stirring for.20 hours, IPAG (31.1 L)) was added d the mix as stirred
for 1% m%ﬁggﬁoﬁgﬁﬂﬁi%%gﬁi%ﬁ %co%t?sDI yv%?c&%v%%%%ﬁ% E%’ég?:%s%‘g%lefﬁé?&n%% emulsified
rag Iayel@' é%ﬁ?e?é%‘tﬁ?&j‘éﬂ%b‘@%ﬁ8@&@%‘“3?16%%%?&2@@9 SRS RSt aRshing wigsaigditional
IPAC (11nydRisevan/dy-2emed0ge0sRP TS 204 DIBR4A 21 3 IiRasekmidr . SEhabateidyane dhedPAc layer
was washedWitHC19b3kiné (184 NarndOwmtes 11,6 k) HAthel IPAc solution was filtered via two in-line filters
(1 regular, 1 carbon) IHEJS‘E | itional IPAe (2 x 16 .1) to. a target yolume.of 11.5L (10 L
IPA& 1.5 Lbal oggélj). %E?eérnatlvgdr/g uc:tlgangers Wem%é%ﬁ%‘rfrj}afio?ﬁ% & g%?é\gfgﬁndi}jétassium
phoSphatd dibadid (138G RErImAseb ed i waltsrs 7amumrisilipta aludnscrdapH 7.0 using 6N
HC1. Betalit sahimidd eldenié2dinvecie ctides(0n0 egwvas amultedandrdisdelyetl:si RE. Then, alcohol
dgzygroggﬂiﬂﬁﬁdﬁr QEFMED qd@ﬁ@@@@%m@a,@@w@@@ﬁ%%&%%ﬁ%ﬁ%@&w , 4939%85) Vc\:'efed
added a r re. using agitation. The te rature was set to an

the pH ch %%%%ﬁ%y%%% égﬁ%éggzg%%%ge?gog%gkga %?(?%ﬁ;}jr?i%g rg’j@-ﬁa}ﬁﬁh&g}-‘iﬁs—fﬁacetate was
dissglvea‘gﬁ%ﬁlF (.69M). Half of this stock solution was added to the reactor. Three more fractions of
thelStock solution werkobkeaegéftewéneand FHET (S howrscadd<d MR uilyse nbis adbdetdast. tihe pH was
7.4 and wastiadjsistetbiovéskosngiS N driGl/ koAb bius readtigndtime, thenidwas gég‘@\l HC1 was

added Qe EBHR oI CAEIRNAS SR Ip RT. Solka floc was afded and mixed fo
Sl

-3hrs befor(%. lltration éngou h a bed of solka floc. The aqueous was set e anaotné_gfﬁf%sr cake
washed FHHESYIHtA2T R)i?ﬁéao THIEHfrate WELeaRRY Soheatieeil’ & Sbpasatsisf rapiniinies the
aqueoudsrisswsrrigreat arfd Corhhirhattivivastbeokdue oLibtiltidteC Tne arghiicllayenwag washed with
brife. Thetchmhineeeanm@aumayaiomsexiracetwitMIBhanddbsphasesallowed jo settle
overnights The Spent-agisAUA pc e aalavereradincarded, The, gioapie. Phass s washed with
brine, The COEQb'ﬂe organic !383/@6 s'were concentrated and yie &d desire ndore product.®

Crysta 1e balch was under nitrogen and vacuum and the indole diester was isolated as a

sticky yellow solid.

Step 4; Ethyl (2-{4-{dimethvl{oxido-I-suifanylidene]-3-oxobuivl}-7-fluoro-1 H-indol-3-
25 yhacetate ("vHde™)
To IM potassium t-butoxide in THF (27 L) under Ny at room ternperature was
added Me3SOT(5.81 kg) portion-wise. The resulting 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
THEF (5 L) was charged over 10 min. Rinse with additiopal THF (2.5 L) 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)y were
charged. The mixture was stirred at 20 °C for 30 min. The layers were separated, and additional
water (15L) was added to the aqueous layer to dissolve observed precipitate. The aqueous layer
was back-exiracted twice with EtOAc (20 L and 10 L). The combined organic layer was washed

35 with sat. NaHCO3 (30 L), then with 2 wi% ag. NaCl (20 1). The organic phase was filtersd
through two in-line filters (1 regular, I carbon). The filtrate was concentrated under reduced
pressure and flushed with EtOAc (40 L) 1o 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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Step 7:Ethyl 1(7S)-4-fluoro-7-methanesulfonyloxv-6,7.8.9-tetrahydrorwridof1.2-alindo1- 10-Yllacetate
("mesYlate") 25A solution of-alcohol of Step 6(1.53 kg, 5.25 mol) in 1PAc (9.95 L) was cooled to -20
C. Et3N (1.5, 10.76 mol) was added in one portion and the internal temperature was allowed to
equilibrate to@GOE8/08888% (0.551 L, 7.07 mop was added slowly over a pedoaoh2Qsmin o the reaction
mixture; the internal temperature was maintained below 10 'C. After an additional 5 mm of stirring,
additional MsClI (41 mL) was added and the reaction mixture was 30stirred for 15 min., cooled to -2 C,
and a soltioprafiN lowly over 20 Thin. After stirring for 10 mm, the layers
were sepgrgtgd.tﬁeecgﬁg‘i}g Igakgl;@v%gsﬁ gv%gs%e%% VS%%%E ?éédﬁg@ﬁ ﬁ#@%?‘fﬁ%’fﬂﬂﬂwﬁ%@%ﬁﬂrine (3 L).
The IPAC Solution Was HiteredVig oAt theddararkecars srsbanaiheé¥iution was
concentr&E AP IEdpiany Ut drisitat aw [@npdibjuFhedesuitantiRACBEsHORG3L) Was
crystallizée: blidslewwadtiitiopotitiheptane (17L) at P. The crystals were allowed to age for 45 mm, then
filtered. The vessel and crystals were washed with a total of 9:1 heptane:IPAc (15 L). The crystals
were dri srnight GAdeddaas it dgeteihedrmpwthld WrasidolatdsAsadight yellow
crystalline solid. WO £2Bdi6/899039PCT/US2010/024713 Step 8:Ethyl
of the masy Lo L A kg 435 mal. D .i"*?%'@%iggﬁi%d‘é@%é}fd{ﬁﬁﬁﬂ°£ @S
of the m te +A32.mpl), (8. Na : g, /, ol) and Et
o N s A M o B0 86.98 € 15 . e

ml, 0.466 éngl under a constant stream was maintaine
mixture WAS Eooled to room temperature and H20 (8.45 L) was slowly added with vigorous stirring.

The feaction mixture was!fittenet, they fiysibisepena wasfeh Withrl(1 1D ML st0,(16 L),3:7 DMF:1120
(8.5 L), ameryediteitMoli Thestbrkchromprsalidvas dhigd wadesNacyy R aRgNIrAgRR: (e
Recrystafliz ;afion yas. ca %d Qut %ybq@s%lvi;n‘g the brgwn iﬁgde crystals (1.374 kg) 10 under N2 in
IPAc (8.25 L), Darco-KB éé §gg, 0 Wt 0) WAS R4S H’@t%@ﬁé’ﬁﬁlnﬁﬁﬁe was stirred for
1.5 h. THETELEHERIShE petiioh ascnriracrikmagH SRR I 6 fdrtive dldéicakatwamwashed with
IPAC (3 x 4L) to affordféereddolgtiornofithenazistery) iRACTibe ERA SOV IRRNMas fillsred, via in-line
filters congentrpiaaand splysntrnadicheddn. Q@ggg in ition_of heptane, crystallization of
azide ocg&r@g %%ﬂﬁ?&%ﬁé&%@ﬁ% untiﬁh% con é%@%%@gg%ilfﬁgﬁfa%ﬁfb%g Ié Folumes of -
solvent) Was obtained, The reacfion ves%gla\g/’v%sal(gg SRS B EHOWBACS! &BRor 1 h. The
crystals FERSHItEFRY ¥3Ig0y Hiih Bigiendboabiaaaiakeotn -2 a0y Do IR Netaptae (8.5 L),
followed byeleods hehtne (@:ti) Foe aridecsiandsolatgdeds TBBHMIRECRASIAIS: S8R ltered
9:13-(4-firorephenyb preps 11y gl (ricaaiiyD slane LM S,ale Y08 g pressure and flushed with

20 IPA (2%15 L) to a target volume of approximately 7 L. Toward the end of concentration, the

product began 10 oil out as a red ol 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 JPA/water (15 L) and then dried at room
temperature under vacuum and nitrogen to give the ketone as a peach.

Trata e il iarals

25
Step 6: Ethyl [(78)-4-fluoro-7-hydroxv-6.7.8.9-tetrahvdropvridol 1.2-2 lindol-10-
vllacetate ("alcohol™ |
KaHPO4 (0.604 kg, 3.47 mol) was dissolved in water {33 L) at room temperature
forming & 0.1M phosphate buffer. The pH was adjusted to 7.0 using SN HCI (260 mL). The
30 buffer was degassed by Ny bubbling overnight. NADP (0.0422 kg, 0.055 mol) and CDX KRED
P3HZ {(Codex KRED Pgmei ketoreductase P3HZ, available from Codexis, Ine., Redwood City,
CA, USA; 0.1925 kg, 5.23 mol) were dissolved in the pH 7.0 buffer at room temperature.
isopropanol (14.5 L) was degassed by Np 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

k
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20N-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(ll) acetate (18 g, 0.080 mol),
and the readioreitsédwas de-gassed for 45 mm. 4-Fluorobenzyl bromide(8.880dz47/2L4 mol) and
trimethylsilylacetylene (1.225 L, 8.73 mol) were added and the batch was heated to 50 C for 90 min.,
then cooled. 25At 30C, heptane (6 L, 4 volumes) was added. At 19.3 C, IN 1-1C1 (6 L, 4 volumes) was
added s 1 ] tion mixture, which was led with_an ice- water bath; the
tem peraxgr}(ebé SOMSQTr gl%g}\?vgékg%g %Egéggije? ’%‘gqag%%?(iar%ﬁ%sqﬁdz‘g’%‘ C‘:%./C‘)“?H@}% éléi@%&ﬁﬁ% wabthen
transferr et@,‘%{éﬁ USRS direr trieome B El jaend terednbippvbeaé lvsiakioihl heptane (1.5
L, 1 voluifiéizanaldisie, (1 /8 Moliriee) tirmesolieme ofiSd fransfeirdd AThes30mibditg. was stirred, and the
layers allowed to separate. The organic layer was washed with water (6L, 4 volumes). The dark
orange hepiane Jayefwas filtered via in-line filter, and heptane was removed by vacuum distillation.
The batch was slowly warmed until distillation occurred. Distillation occurred at 112-118C, suggesting
a pressure of -10 tom VRFBE AT 8% (m? (e Asertashurggosphetediass (GrpBsvstep
10:1-fluskssalyptop veaign (1 04TBEn Zene( alkynd thted to pH A.Sokitipsotite EMSrlicytte.afiStep 9 (1.48
l(<tg,t 5|.95$m})@m& &aémwg@q?%@ﬁgécﬁaﬁﬁi%ﬂﬁzﬁ%lg%%@&B&%@%éﬂ%@ﬁgﬁ%ﬂgﬁnal DMF
otal vo ] . were a ereto.
Mefbl\l F- Hzg(f))% 2!}540% %%@%%ﬁj%ﬁiag%&%%é%f éﬁ?%%l&é%zﬁ%me fp%%ﬁﬁw@gver a period of 15
min. ExStharm wa<d SHLSFBETaHE: INa94& Bieen ThassmBealeedanit: thé 1ohmpeddheretincrease to
23.1 C cherledEtide siteinefore confiigtts-EClovkopmdddifenads-20yhineakhekeaction
mixturel‘ wzmammek{mmma dﬁtﬁﬁ@ﬁ)éﬁlsbbéﬁﬁna%%g&ﬂéﬂ'%Q1@%(0%9"1“1%@9%%E‘eo.f 'E' HO (7.5
L,5vo : ' It S Sl an oWV warm r.30.min to 17 C. The aqueous
phase vl\f?s roa-%% %\?gg%ﬂtlg‘%%gr%ﬁ%%%fgg{%%ggﬁgg}e%\?vlgs%&és %%Sﬁﬁa 0 I\fgﬁ;ééﬁ@s(‘gﬁlgeﬁ) and 1-120
(3 L). Na%gj??fﬁ)‘aﬁﬁadé WIS SRR dSpemidiNiESlallowed to stir for 1 h. After 1 h, the solid
was’allowed to settleAaAtRecatiuspersibnplis e dHAGI gheandihithe filters Thepalkyrieswas stored
as a Iigmlﬁeeléemﬁsmkwmm@towm-Sﬁlﬁﬂfﬂellei %ﬁ%&éﬁ%&ﬂ%@&'%‘ﬁ%&%%ﬁﬁ)&1"'41
2.31triazQls1s 7 I I ' 2-alindal-10-yll-acetate ("triazole ester")
Azide o }9{}%%%%1 Ogignggf%?)ﬁ%éj%gé%g%s\ggwgmﬁ t%f’ﬁlen%c(g%%ﬂg? W%Fﬁﬁda% 1ERS Bithe'to offset
the en dg\i}ermailé%ﬁfé%ﬁ}% Siqs allowed to settle in a separatory funnel, then the aguecus phase was cut

and combined with the aqueous filtrate. The organic layer was washed with brine. The combined

20 aqueous layer was exiracted 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 Jindol-
10yl jacetate ("mesviate™
25 A solution of alcohol of Step 6 (1.53 kg, 5.25 mo}) in IPAc (9.95 1} was cooled to

~20 °C. EaN (1.5 L, 10.76 mol) was added in one portion and the internal temperature was
allowed 1o equilibrate to —10 °C. MsC1(0.551 L, 7.07 inol) was added slowly over a period of
96 min to the reaction mixture; the internal temperature was maintained below 10 °C. After an
additional 5 min of stirming, additional MsCl (41 mL) was added and the reaction mixture was

30 stirred for 15 min., cooled to ~2 °C, and a solution of 1N HCI (7.75 L} was added slowly over 20
min. After stirring for 10 min, the layers werc separated. The crganic 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, I carbon), and the

solution was concentrated and azeotropically dried with IPAc (4 x 41.). The resultant iPAc

35 solution (~3L) was crystallized by slow addition of heptane (17L) at rt. The crysials were allowed
te 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 ag a light vellow erystalline solid.

T



A solution 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 maintairfed 2¢%8%8r 10 mm after the addition, then increased to 20B0TBYE0EB4MIN. 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-0 (400 g, 25 wt%) was added, and the suspension stirred for 90

mm. Thegm@:lre Was;frﬂﬁrgd heoggh- 0% 89S Yashi 2 45 ombined filtrates
were filtered via two ?n%l%% fr ters (1 regular and | carbon) and concentrated.

12:{(710-4-fluoro-7-15-(4-fitorobenzyl)-1H-[1,2.3]triazol-1- %/11 -6.7,8,9-
tetrahy- dr I‘IdO 1.2 ﬁ]fﬁ%?é‘lo%nﬂiﬂ“é&é’tféh&éﬁsylm of $p| ﬂ{@@b&ﬁ&%@ﬁﬁd@&%(ﬂwé&h&zole ester
of Step T 37 &7 Hionelvmeinat(6biainbd EsrecPRmies solutiontisiteluerfd(4vds L) under

nitro"gen;mammmwmwas?decgasﬁeﬂrg\zgnm@mxa@mrwr@i@%@ﬂﬂém med) was
added o §r 10 ction. mlxture Was h%gt 50 C for 2 ho %’re eactlo mixture
was coo ed Io J%%i %qi 2&%@}9 gds f’%" BITRE (B éf%%ft FE558'E, the
biphasic MIXtUIE Was If%r@%@?eaé‘ﬁr?’é@eé Hther sepdtated. The
aqueousiayer whe errbﬁedrwﬂbymammmnmmm}g&aan vessel via 2 in-line filters (1 regular, 1 carbon).
EhCOSOLb g% 3590|8 5446y m&@&e@%ﬁ%%ﬁy%&&ﬁfﬁﬁ%ﬁmﬁﬁé '@ pIoFYy ! Was f"tered
thregig ICRJIQC @ '

Lh0m e ﬁba}cg%ﬁg&%érﬁ/ﬁne %llter %ﬁ gt@e%eﬂ@r\rzée nﬁ)ﬁ]’tgdxant% THE (2 5

combined filtrates (16. 4 I)];Were filtered via 1 e mixture
L), added RigHHIHE e ahbedtiriitimteaticyeas flered froueb folbedicoraithySre1 clopa713
HydrochtercaelgdovBbEPAB(7 @ Ao adbatided. stheibatdhtwasidean filtetedhamelibeditigscake was

\%?she? WitheBtdra Ivk%@;rﬁlﬁé"fﬁki':c&re%d@tﬂawh é@%!ﬁéﬁ%ﬁ%%@t%gﬂ%éﬁ%&g) Boddaaigr (1 x SL).
e soli ro vacu he product was isolated as an o
cry alli gﬂ%@é?ﬁ%ﬁg#} ugt & om t "gubnr%%\fn%hﬁiﬂspep fég%e\ﬁlﬁugj %‘CGHH {rﬂt%gg]ﬁtwere
3 Wi ¢ {67 HOPRIGE 1Ot 583 S aRadF beeeacmnfmr@ﬁréaa@yogmawﬁyo@ox.de
(0 596 L@%W@@tmfgra BOLIB0O g alvaseoh figes] and themixtugeustimashédr@@rand The mixture

was filtegegttrprgl Solkadieamavasingrwitedd? m@%gg@gl@? % XReDhidie KNG SRt Was filtered
via 1.0 Uﬁ@hlﬂﬁy&%f'&%f;@d hydrochloric acid (0.248 L, 2.98 mol) 10was added. Crystallization

occurred, leading to an extremely thick white suspension; additional 5:3:2 water:THF:EtOH (4.8 L) was
added. Epatch wagfitefadropasheswith fillered)fidndatenahiE FrEtdta e product was isolated as
a white crystalline Soﬁ@mﬂ%ﬁmmmﬂﬁ%ﬁ&f&z‘%&vﬂ& ?9'@@&&\%&5’ added to a mixture of

methanol (10.50 L), tri--butylphosphonium tetrafluoroborate (46 g, 0.159 mol) and palladium(Il)

acetate {18 g, 0.680 mol}), and the reaction mixture was de-gassed for 45 min. 4~Fiuorobenzyl

bromide (0.980 1, 7.94 mol) and trimethylsilylacetylene (1.225 L, 8.73 mo}) 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 stowly 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 (ransferred. 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 filiered via in-line filter, and heptane was
removed by vacuum distiliation. The batch was slowly warmed until distillation occurred.
Distillation occurred at 112-118 °C, suggesting a pressure of ~10 torr (¢f.: Gazz. Chim. Ital.
1990, 120, 783: 114 oC at 10 torx).

Step 10: 1-flugro~4-{prop-2-vn-1-vDbenzene ("alkyvne™
A solution of the TMS-alkyne of Step 9 (1.48 kg, 5.95 mol) in DMF (1.5 L) was
cooled 1o 6.6 °C, and AcOH (0.069 L, 1.205 mol) and additional DMF (total volume of DMF =
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- To the above crystalline solid (1.095 kg, 2.59 mol) were added TFIF (4.38 L) and 15water (4.38 L) via

1.0 uM in-line filter, under nitrogen. The suspension was stirred vigorously for 14 hours. After stirring

overnight, tq,%) &i’ %Igg{joperties of the shiny appeared to change from a milkgl thick suspension that
as

does not settle to urry with a yellow supernatant and crystalline solid ?ﬁg{%ezt%é}/sﬂzﬁ’i’g‘esly. The slurry

was filtered, and the solid was washed with 3:1 H.20:THF (4 L. 2 L) and dried under nitrogen and
vacuum. After drying for >2 days, the title 20product Folio C was isolated. X-ray powder diffraction
(XRPD) héattémsdierad dearir:Btanddroimmi dareostiov, in Figuied kanserespeciiveiudiaXRPD

patterns d on.a Philips Pananalytical X'Pert Pro X- owder diffi-actometer with a
01 g e b et B Rr K Tioha 1 (kul) and
K-Alpha B{RESS fatiibl (Waaauer aacosstie LoHlrleoiné axpetint ertindsiosnearidies ®ith the sample

at room femperatadiand0p2atohe atmosphere. 20 values and the corresponding d-spacings in the
XRRD patterns are inghidestinihgitables.halowerom B frormifd Resd2 thl feraging,[Al Pos.[ c2Th] |
d'SpaCmt%l[é\lvlag %ﬁ'ﬁb&%‘{%ﬁ%‘(}% %1811%%% % 1,55 volume). The reaction mixture was stirred and

allowed to warm over 30 min to 17 °C. The aqueous phase was removed, and the orange organic
phase was washed with 1% NaFCO3 (7.5 L} and H20 (3 L). NapSO4 (300g) was added, and the
suspension was zliowed to stir for 1 h. After 1 h, the solid was allowed to settle, and the

10} suspension was filtered through an inline filter. The alkyne was stored as a light yellow solution
in toluene.

Step 11: Ethyl {(7TR}-4-fluoro-7-{5-(4-fluorobenzyl -1 H-[1.2 3 Wriazol-1-v11-6,7.8.9-
tetrabydropyridof1.2-a indol-10-y}}-acetate ("triazole ester”
Azide of Step 8 (1.125 kg, 3.56 mol) was dissolved in toluene {0.984 L), using a
15 hot plate to offset the endothermic dissolution.
A solution of the alkyne of Step 10, 18.7 wi%4 in toluene (2.81 kg, 3.91 mol) and
Cp*Ru(COD)YCI (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 1o 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 Step 12: {(7R}-4-fluoro-7-[5-{4-fluorobenzyl}- 1 H-[1.2 3]triazol-1-v1]-6.7.8.5-
tetrahydropyrido[1.2-alindol-10-vi}-acetic acid
EtOH (Z.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
rixture 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 agueous 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 suspensien was filtered through
solka floc, washing with 1:1EtOM:HoO {1 x 3.25 L) and 1:2 EtOH:HO {1 x3.25 L),

The combined filtrates (16.4 kg) were filiered via 1.0 um 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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20101099039PCTPUS2010/024713 Form B Form C Pos.[2Th] d-spacing [A] Pos.[ '2Th]
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Hydrochloric acid (0.308 L, 3.70 mol) was added. The batch was then filtered, and the filter cake
was washed with 5:4:2 HoO:EtOH:THF (1 x 6 L, 1 x 5L), 2:1:1 HoO-EtOH: THF (1x4L)and
water (1 x 5L). The solid was dried under nitrogen and vacuum, and the product was isolated as
an off-white crystaliine solid.

5 To the product from the previous step (1,198 kg, 2.84 mol) under nitrogen were
added water (3.0 L, 167 mol), EtOH (1.593 L) and THF (2.001 L), followed by sodium
hydroxide (0.596 L, 2.98 mol). Darco G-60 (300 g) was charged, and the mixiure stirred for 80
min. The mixture was filtered through Solka floc, washing with 5:3:2 HoO:'THF:EtOH (2 x 2.5
L). The solution was filtered via 1.0 um in-line filter, and hydrochloric acid (0.248 L, 2.98 mol)

10 was added. Crystallization occurred, leading o an exiremely thick white suspension; additional
5:3:2 water: THF:EtOH (4.8 L) was added. The baich was filtered, washed with filtered 5:3:2
water: THF:EtOH. The product was isolated as a white crystalline solid containing mostly Form
B with some Form C.

To the above crystalline solid (1.095 kg, 2.59 mol) were added THF (4.38 L)y and

15 water (4.38 L) via 1.0 uM irn-line filter, under nitrogen. The suspension was stirred vigorously
for 14 hours. After stirring overnight, the physical properties of the slurry appeared to change
from a miiky thick suspension that does not settle to a sturry with a vellow supernatant and
crystalline solid that settles nicely. The slurry was filtered, and the solid was washed with 3:]
HpO:THF (4 L, 2 L) and dried under nitrogen and vacuum. After drying for >2 days, the title

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 26. Copper K-Alpha 1 (Ke1) and K-Alpha 2 (Ku2) radiation was used as

25  the source. The experiment was conducted with the sample at room temperature and open to the
atmosp11ere. 20 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 16.0 i 11.8 7.5
13.5 6.6 12.6 7.0
14.0 6.3 15,7 6.5
151 59 16.2 55
16.6 5.4 17.0 52
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d-spacing [A] 17.8 5.0 19.14.7 18.7 4.8 19.74519.54.521.24.220.2 44 122.44.021.7 41 23.6 3.8
22.63.9 _

WO 2010/099039 PCT/US2016/824713
Form B Form C
Pos.[°2Th} | d-spacing [A] | Pos.{ °2Th] | d-spacing [A]
17.8 5.0 19.1 4.7
18.7 4.8 19.7 4.5
19.5 4.5 21.2 4.2
20.2 4.4 22.4 4.0
21.7 4.1 23.6 3.8
22.6 3.0 23.8 3.7
232 3.8 253 3.5
24.1 3.7 25.6 3.5
25.1 3.5 28.5 3.1

27.8 3.2

Differential scanning calorimetry (DSC) curves for Form B and Form C are
shown in Figures 3 and 4, respectively. These were obtained with a TA Instruments DSC Q
2000 differential scanning calorimeter at a heating rate of 10°C/minute from 25°C to 265°C in a

5 closed aluminum pan in 4 nitrogen atmosphere. The DSC curve of Form B exhibiis 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 ohénge of 22.4 Jig.
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 2 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 EXAMPLE9
[3-(5-Benzyl-{1,2,3]triazol-1-y1}-1,2,3 A-tetrahydro-carbazol-9-yl }-acetic acid

&
gV

o “foN
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-y])acetate {J Med Chem.,
20 2008, 48, 897) and prop-2-yn-1-ylbenzene. The resulting racemic acid was resolved by HPLC
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23.83.723.23725.31524.13.725.63.553.528.53.127.83.2 Differential scanning
calorimetry (DSC) curves for F01711 B and Form C are shown in Figures 3 and 4, respectively. These
were obtained with a TA Instruments DSC Q 2000 differential scanning calorimeter at a heating rate of
10C/minute ff8H?®8E2983265C in a closed aluminum pan in a nitrogen atrpesphera ohhe L SC curve of
Form B exhibits an endotherm with an onset temperature of 256C and a peak temperature of 258C.
The enthalpy change was 108.9 J/g. The endotherm is believed to be due to concomitant melting and

decompaqsiii C cerve of Farm € exhibits two endotherms. First end,otherng shows an onset
tem pera%%rggo% i{Qg())%Qgﬁﬁﬂ ;Eélergjﬁlempg?g u‘reﬁoﬂ%ﬁﬂﬁ&’/ gﬂ%%b%?&(f@cf %ﬁtl%ﬂﬁy? /él‘%?fﬁj’éeéf 22.4
Jlg. 10THREhGvthERAE batletn aase e G eatiaedanastrahSromhbtiomio Rorffo to Form B. This is
followed Bk ATARABritbtndrRwithearivehsetHainR i a23 A00and | Neak tepaperature of 260C,
with an assesinteg enthalpyschange ef 104.8lig. Bhisendpthenn wasAstiytad fp copcoymitant
meltng 397 darAmRISiAYsRBLAMEHE % 75 s 1 1, 422 (s, 2 1), 3.20.3.08 (. 1 B, 2,00

{dd, 1 H), 2.86 (dd, 1 H), 2.79-2.64 (m, 1 H), 2.36-2.27 (m, 1 H), 2.05-1.95 (m, } H). MS

{+ESD) m/z: 387.1.

EXAMPLE 10
10 {7-[4-(4-Fluoro-phenyl)-[1,2,3 }triazol-} -¥11-6,7,8 9-tetrahydropyrido[1,2-alindol- 16-y1 }-acetic
acid
F

=
N
N Mo

on

o!

The title compound was prepared using procedures described in EXAMPLE 1
from propyl (7-azido-6,7,8,9-tetrahydropyrido| | -2-o]indol-10-ylacetate and 1-ethynyl-4-
15 {luorobenzene, MS (+BST) my/z: 391.1.

EXAMPLE 11
{7-{4-(4-Methanesulfonylamino-butyl)-[1,2,3}riazol-1-y13-6,7.8, S-tetrahydropyrido[1,2-a}indol-

16-y1}t-acetic acid
/__\’__(‘\/\\ G
P
NN L =
. N O
OH

20 ©

The title compound was prepared using procedures described in EXAMPLE 1
from propyl (7-azido-6,7,8 9-tetrahydropyride{ 1, 2-a]indol-10-yl Jacetate 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 Jirtazol-1-y1}-6,7,8,9-tetrahydropyrido[ 1, 2-alindol-1 0~
yl}-acetic acid
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[3-(5-Benzyl-[1,2,3]triazol-1-y1)-1,2,3,4-tetrahydro-carbazol-9-ylkacetic acid The title compound was
prepared using procedures described in EXAMPLE 7,  Step 5 to 8 from ethyl

(3-azido-1,2,3 tetrah dro-9H-carbazol-9-ypacetate (I. Med. Chem., 202005, 48, 897) and

prop-2-yn- 1‘%% RPLRE 3Silhe resulting racemic acid was resolved by HPL@C-’Qgs-ZOW@M"m
2010/099039PCT/US2010/024713 using a 4.6x250nun Chiralcel OD column eluting with 40%Me0OH,
30%iPrOI1, 29.75% Hexanes and 0.25% Et3N at ImL/min and 254nni (retention times = 8.9 and
18.3min) to afford EXAMPLE 9.1 and 9.2 respectively. 1H MR of EXAMPLE 9.1: 11-1 NMR (400 MHz,
DMSO-d6): 5 12.99 (s, | H), 7.53 (s, 1 .39-7.29 (m, 4 .31-7.21 (in, 3 H), 7.08 (dd, 1 5 H),
6.99 (t, 1 H), 4.95-4.84 (m, 2 H), 4.75 (§,1 M) 4& 2 H), 3.20-3.08 (m, 1 H), 3.00 (dd, | H), 2.86
(dd, 1 H), 2.79-2.64 (ni, 1 FI), 2.36-2.27 (M 051~f§5 (n, 1 H). MS (+F,ST) ink: 387.1. EXAMPLE
10{ 744-(4-Fluoro-pheny1)41,2,3 itriazd] -14ylj -6,7,8,9-tetrahydropyri do [I ,2-cdindol-10-y1} -acetic
acid The title compound was epared using procedures described in EXAMPLE 1 from
propyl (7-azido-6,7,8,9- tetrahydropyrido[l 2-alJindol1-10-yl)acetate and 1-ethynyl-4- 15fluorobenzene.
MS (+EST) ni./z: 3914, EXA

MRl o a
{744-(4- %ethancsy fonyaming-bulL. 2.3 Ve ;é)fgc%tél?;dffs apribed ﬁoEﬁ(%ngo\ “10-y1}

“acetic at Ay ropyrido[l 2 a}md 10-y )acetate and 4-methylpent-T-yn-
3.0l MS (+§SI} miz: 369.2.

5
EXAMPLE 13
{7-[4-(1-Hydroxy-1-phenyl-ethyl)-[ 1,2 3]triazol- 1-y1]-6,7,8,9-tetrahydropyrido[ 1,2-a)indol-1 0-
yl}-acetic acid

OH
N Nw NJrN :
o [
0
10 The title compound was prepared using procedures described in EXAMPLE i

from propyl (7~azid0—6,7,8,9-tefr&hydropwida[i,2-cz_}ind01~l O-yhacetate and 2-phenylbut-3-yn-2-
ol. MS (+ESD) m/z: 417.1.

EXAMPLE 14
15 [7-(4-Phenoxymethyl-{1,2,3triazol-1-y1)-6,7,8,9-tetrahydropyrido[ 1 2-aindol-10-y}-acetic acid

r’(

.{,

The title compound was prepéred using procedures described in EXAMPLE 1
from propy! {7-azido-6,7,8,9-tetrahiydropyrido[1,2-g)indol-10-yhacetate and phenyl prop-2-yn-1-
-yl ether. MS (+ES8D) m/z: 403.2.
20
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The title compound was prepared using procedures described in EXAMPLE 1 from propyl
(7-azido-6,7,8,9-tetrahydropyrido[1.2-a]indo1-10-yl)acetate and N-hex-5-yn-1- yimethanesulfonarnide.
MS (+ESI) m/z: 446.2. EXAMPLE 12 714-(1-Hydroxy-2-methyl -propy1)- [1,2,31triazol-1-yli -6
,7,8,9-tetrahYdteM8ieR? 3% 2-a] indol -10- yl} -acetic acid WO 2010/099038RPT TSR RH01024713 OH
The title compound was prepared using procedures described in EXAMPLE 1 from propyl
(7-azido-6,7,8,9-tetrahydropyrido[1,2- a]indol—lO-yI)acetate and 4-m ethylpent-I-yri3-ol. MS (+ESI) in/z.:
369.2. EXAMPLE 13 gy anmp

{7-14-(1 -|- hen 1818 31t 3, r 10-

y1)- acetlga@" gf :Rij éf%% %’\ﬁa%% t’& ﬁg’gr‘g tﬁ%ﬁ{r g@gﬂ%@@?ﬁ?PLE 1 from
propyl (73-&21’6@163#9 9-tetrahydropyrido[1,2-cdindo1-10-ypacetate and 2-phenylbut-3-yn-2- ol. MS
(+EST) iniz: 417.1. EXAMPLE 14
15[7-(4-Phenoxyrnethy141,2,31triazo|-1-y1)-6,7,8,9-tetrah§/’dﬁpyndo[l 2-alindol-10-y1]-acetic acid
The title compound was prepared using procedures desgribged ih EXAMPLE 1 from propyl

fonyl-ph cny1)-11,2.3 triawl - 1 -y1]-6,7
title compound was prepared using proce s déscribed in EXAMPLE 1 from propyl
(7-azido-6,7,8,9-tetrahydropyrido[1,2-
MS (+ES') m/z: 451.1. o

5 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-yiacetate and 1-ethynyi-4-
{methylsulfonyl)benzene. MS (+ESI) m/z: 451.1.

: EXAMPLE 16
10 (7-{4-[4-(3-Hydroxy-1-methyl-ethyl)-phenyi]-[1,2,31triazol-1-y13-6,7.8 9-tetrahydropyrido[1,2-
alindol-10-yh-acetic acid

OH

N e——
OH . N\ &
N
9]

The title compound was prepared using procedures described in EXAMPLE 1
from propyl (7-azide-6,7,8,9-tetrahydropyrido| 1 ,2-¢}indol-1(-vhacetate and 2-(4-
15 ethynylphenyliypropan-2-ol. MS (+ESI) m/z: 431.2.

EXAMPLE 17
{7-[4-{4-Trifluoromethyl-phenyl}-{1,2,3triazol-1-yi]-6,7,8 O-tetrahydropyrido| 1,2-ajindel-10-
yllacetic acid
FF
F
QH e N\ IE\E
N-{'—*
20 ©
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EXAMPLE 16 10(7- 4-44-(1-Hydroxy-I-methyl-ethyl)-phenylk[l ,2,3]tri azol-1 -y1} -6,7,8,9-tenthly
drupyrido [1 ,2- a] inciol-10-y1)-acetic acid The title compound was-prepared using procedures
described in EPLE 1  from propyl (7-azido-6,7,8,9-tetrahydropyrido[1,2-a)indol- | 0-yl)acetate and
2-(4- 15ethyBHo&HII8#dpan-2-ol. MS (-1-ESP miz: 431.2. EXAMPLE 1P¢TAas(tarifizioro
methyl-pbeny1)41,2,31triazol-1ranydropyri do 11,2-a] indo 1-10- yl } acetic acid 20 WO
2010/099039PCT/US2010/024713 The title compound was prepared using procedures described in

EXAMPLE 1 from prowg gl ngtﬁv?astﬂrc%g}’% éﬁ)ﬁ F/%g‘l’g Lglnd egc I%Qﬁgea&g&%g% Jl-ethyny1-4-

(tnfluorog]ethaﬁ ne. Mg,f( z 447171. 5

[7-(4-Naphih ﬁdﬁ B 5?— L Cﬂf‘éi’i'iﬂgl@%ﬂ%&}.ﬁ%ﬁiﬂz%ﬂ%%w}ﬁacem acid
The title %M%W%W&ré@d@ﬁ@bﬁd@e%rés described in EXAMPLE 1 from propyl
(7-azido-6,7,8,9-tetrahydropyrido[12-c]indo1-10- ypacetate and 1- 10ethynylnapinbalene. MS (+ESI)
m/z:5423.2. EXAMPLE démethylamlno pheny1)412,3]triazol-1 -yl]

-6,7,8,9- t d id dal - 0 | etl
W %)tgg{én% [}]']Z[f% Q - %1% 6? 78,9 Ctgtrélhydmpyndo{i ,2-a}indoi-10-vi}-acetic acid

3@

The title compound was prepared using procedures described in EXAMPLE 1
from propyl (7-azide-6,7,8,9-tetrahydropyrido{1,2-a}indol-10-yDacetate and 1-
10 ethynyinaphthalene. MS (+ESI) m/z: 423.2.

EXAMPLE 19
{7-[4-(4-Dimethylamino-phenyl)-[1,2,3 liriazol-1-y1]-6,7,8,9-tetrahydropyrido[1,2-¢]indol-10-
yl}-acetic acid

\
N
OH N /ﬁ
S N\
15 o N«:«N

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-yhacetate and 4-ethynyl-N,N-
dimethylaniline. MS (+EST) mv/z: 416.2.

20 EXAMPLE 20
{7-[5-(4-Fluoro-phenyl)-{1.2,3}iriazol-1-y1]-6,7,8,9-tetrahydropyrido[ 1,2-alindol-10-y1} -acetic

acid
OH i M

b e
M N\
o n=N
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The title compound was prepared using procedures described in EXAMPLE 1 from propyl
(7-azido-6,7,8,9-tetrahydropyrido[1,2-a]indo1-10-yl)acetate and 4-ethynyl-N,Ndimethylaniline. MS
(+EST) m/z: 4162. 20EXAMPLE 20 {7-[5-(4-Fluoro-phenyl)11 2riazol-1-y1 J-6,7,8,9-tetrahydropyri do
[12-dol1-10-y¥aasttieo2fsid WO 2010/099039PCT/US2010/024713 The titaeemppssach was prepared
using procedures described in EXAMPLE 3 from propyl

(7-azido-6,7,8,9-tetrahydropyrido[1,2-alindol1- 10 yI)acetate and 1-ethynyl-4- fluorobenzene. MS
(+EST) infz: 391.1.

[7-(5-Phe §oeth}/ F%l @éé: nﬂe 02’{ 1-3516& %%é] téz[raehyu m{, f%Fo ‘ﬁs‘fl %"ﬁ%‘?ﬁ&éﬁ@%
The title compod %&ﬂ%@d@%@%‘é - ERER PrE! 3 hehriptopy
(7-azido- @‘W@Wﬁ%%ﬁd@ﬁ&d{i@%rﬂdol 10-yl)acetate and (prop-2-yn-1- 10yloxy)benzene. MS
(+ESI) raiz: 403.1. EXAMPLE 22 (7- {.5- [(4-Bromo-pheny1)-hydroxy-inethylp[1,2,3]triazol-1 -y1)

-6,7,8,9-tetrahydropyri do [ 1,2- a] indo1-10- *& id 15 20 The title compound was
prepared A%%/I @g “from

(7-azido- {51}7(1%%? g)?ggﬂ?w?& bﬁ% Etbfg%mggﬁﬂ %ée@%&v@wwﬁqﬁ bromdprdhylipesicasid-l-ol. MS

(+BSI) mut. 483.0. EXAMPLE 23
;:@
} ~

The title compound was prepared using procedures described in EXAMPLE 3
from propyl (7—&?1(10 6,7,8.9-tetrahydropyrido[1,2-¢]indol-1G-yl)acetate and (prop- 2eyne1-
10 yloxy)benzene. MS (+ESI) m/z: 403.1.

EXAMPLE 22
{7-{5-[(4-Bromo-phenyl)-hydroxy-methyl]-{1.2,3]tdazol-1 -y1}-6,7,8,9-tetrashydropyrido{1,2-
alindoi-10-yh-acetic acid

Br

OH N

15 o n= N

The title compound was prepared using procedures described in EXAMPLE 3
from propyl {7-azido-6,7,8.9-tetrahydropyrido[ 1 22-ajindol-10-y])acetate and 1-(4-
bromophenyljprop-2-yn-1-ol, MS (+EST} m/z: 483.0.

20 EXAMPLE 23
4-[3-(10-Carboxymethyl-6,7,8,9-tetrahydropyridof 1,2-4Jindol-7 -v1)-3H-{1,2 3}triazol-4-y1}-
piperidine-1-carboxylic acid fers-buty] ester

N §(D\%

[
(8221 A
)E :\D‘ ¥
o F\%’N
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4- [3-(10-Carboxymethy1-6,7,8,9-tetrahydropyrido [1.2-a] indo1-7
)-3H-[],2,3Thiazol-4-yllpiperidine-l-carboxylic acid tort-butyl ester WO
2010/099039PCT/US2010/024713 The title compound was prepared using procedures described in
EXAMPLE 3041 8( Byi’ (7-azido-6,7,8,9-tetrahydropyrido[1,2-alindo1-1 0By acenitetaddstert-butyl 4-
ethynylpiperidine-1 -carboxylate. MS (+ESI) m/z: 480.2. EXAMPLE 24 [7-(5-Cyclohexyl-[12,3]
triazol-1-y1)-6,7,8,9-tctrahydropyrido [1 ,2-a]indol - 10-y11-acetic acid The title compound

was prepared usmg poceriremgesaiRed REXAMBLE ﬁJ&@&ﬂ;@é%@’émd in EXAMPLE 3
(7-azido,£,8,% I”%fl&g}éypg?g[} |-|% g& doI 1%}?@ % e %8 %@% %}/lalto&e_z ? 10 S (+ESL)

rn/z: 379. PLE 25 745
triazol-1- ?ET%V B &?&H%@ﬁ%ﬁ%%%ﬁﬁ%ﬁ@ 3 J8G13 -acetic acid 15 20 The title

compound was prepared using procedures described in EXAMPLE 3 from propyl
(7-aZido-6,7,8,9-tetrahydropyrido[1,2-a]indolg}QAfiacetate and 9- ethyny1-9Hquoren-9-oI. MS (+F,S1)

miz: 477&4(52%}4%512{@ ﬁ%‘[&,]%é%ill As)a : éﬁ% R daf&d)o"'ﬂgo SRRl N e acia

-6,7,8,9-tetrahydropyrido [1

O N '
s
WN\ |
d Vi

The title compound was prepared using procecures described in EXAMPLE 3
from propyl (7-azido-6,7,8,9-tetrahydropyrido|1,2-4] indol-10-yDacetate and ethynylcyclohexane.
10 MS (+ESD m/z: 379.2.

EXAMPLE 25 :
{7-[5-(9-Hydroxy-9H-{luoren-9-y1)-[1,2,3] triazol-1-yi]-6,7.8,9-tetrahydropyridof 1,2-¢lindol-10-
yl}-acetic acid

15
The title compound was prepared using procedures described in EXAMPLE 3
from propyl (7-azide-6,7,8,9-tetrahydropyrido[ 1,2-afindol-10-y])acetate and S-ethynyl-9H-
fluoren-9-ol. MS (+EST) m/z: 477.1.
20 EXAMPLE 26

(7-{5-[1-(4-Fluoro-phenyl)-vinyl}-[1,2,3 Jiriazol-1-y1}-6,7,8,9- ~tetrahydropyrido{1,2-ajindol-10-
yl)-acetic acid

HO
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WO 2010/099039PCT/US2010/024713 The title compound was prepared from refluxing a
solution of

(7-{5-[1-(4- FWOrzmhemfu)-1-hydroxy-ethy|k[1,2.3]triazo|41-y1{-6,7,8,9-tetrfi5ydr§ﬁ¥5m»;i@-cdindoM
0-y1)-acetic acid (EXAMPLE 5) in a 1:1 mixture of Dioxane : 2M HC1 for 24h. The reaction mixture
was cooled to room temperature then extracted with EA, washed with brine dried over Na2504 and 5

evaporated. Purificati Combr h EA/Hex 50:100% orded e d co pound MS (+ESI)
miz: 417.1. EXAMPL Z'é |sp(‘21’ﬁluo%°BHec FHR O z(é]rrla%@rl -yl
{-6,7,8 93%?%95/}(1%8%@51’1 ‘ﬁ- gnerd-{ralhdetié. aﬁﬂﬂmh}fdmpwﬁ‘éhﬂeﬁb@ﬁ@[bdﬁﬁd)wa@prepared

from enawiidBSLicIBLIFe ipropyll {Hsadicl 661 VB Shde PANYITD Ry 0] 1 The eindtinliyeaceiaie described
nfn Extﬁweﬁe&@aéb% iR tdygrepgeeew%%g& %vz%%xe%%ﬁﬁ/iﬂng az%a w&f%& Sutdl gfgaée& <
ro e chiral Wi nr sp ctively from

(+EQI) raiz b, ﬁi ’3{%@?& r}%@-&e OS%ZEQ%I ’é azo g%@@@“ﬁ’etr\gﬁydropyrrdo
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The title compound was prepared from enantiomerically pure propy! (7-azido-
6,7.8,9-tetrahydropyrido{1,2-a]indoi-10-yjacetate described in EXAMPLE 6 and 1,1-bis(4-
fluorophenylyprop-2-yn-1-ol. 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 (+ESD m/z:
5152

EXAMPLE 28
{{R)-7-[5-(4-Fluoro-benzyl)-[1,2,31triazol-1-y1]-6 »7,8,9-tetrahydropyrido{1,2-alindol-10-y1}-
20 aeetic acid

The title compound was prepared using enantiomerically pure propyl (7-azido-
6.7,8,9-tetrahydropyrido|[1,2-alindol-10-yhacetate from EXAMPLE 6 and 1-fluore-4-prop-2-yn-
I-ylbenzene prepared from 4-fluorobenzyl chloride and ethynyltrimethylisilane described in

25  EXAMPLE 8 EXAMPLE 28.1 and 28.2 were prepared from the chiral azide with the retention
time 0f 10.3 and 11.5min respectively from EXAMPLE 6. MS (+FESD) m/z: 405.1.



{ (R)-715-(1-Phenyl-ethyl )41,2,3]triazol-1-y1]-6,7,8,9-tetrahydropyrido [1,2-a] indo1-10-y1} -acetic acid
~ 5The title compound was prepared using procedures described in EXAMPLE 8 from both
enantiomerigallyopsrsespsopy! (7-azido-6,7,8,9-tetrahydropyrido[1,2-a]indoldPyyRaseiate and
(1-methylprop-2-yn-1-yl)benzene prepared from (1-bromoethyl)benzene and ethynyltrimethylsilane,
The resulting diastereoisomcric esters derived from the chiral azide with the retention time of 10 3min
from EXAMPLE 6 were separated by flash %ﬁmatograghy using 10 a gradient of 10-70% EA/Hex to
afford after standard hydrolysis EXAMPLE The resulting diastereoisomeric esters
derived fi&m tHe-chitheadigBudithl thé lrdeantibivlihe SOt EBrvk oy EXAMPLEB Werk separated by
flash cheeidatography using a gradient of 10-70% EA/Hex to afford after standard hydrolysis
EXAMPLE 29.3 and 29.4 respectively. MS (+ESI) m/z: 405.1. 15 EXAMPLE 30 ((R)-7-
5-[Bis-(4-fluoro-phenyl)-methyl]-[1,2,3 ] triaZ0l-1-y1 }-6,7,8,9 trdropyrido [1,2- alindol-10-y1)-acetic

-(4-11 uoropheu yl)-l-hydroxyethyl]-[ 1,2,3]triazet-1- 9{1»}_- 7 ,8,9- tetrahydropyrl do [1,2- a] |nd ol
-10-y1)-acetic acid WO 2010/0990391' CT/US2010/02%4743 The title compound was prepared

usn‘%g procedures des r|b in EXAMPLE 8 from propyl
(7-azido-4-fluoro-6, 7 & SRR RS A dsteoRypRsdutatei etz dn EXAMPLE 8

fIuoroph%ﬁ?lm@&@%mﬂn@ﬁﬂ@ébmm%thémm&j@ammhmsmmﬁds[wa&}iﬁﬂﬁﬂmed at the ester
stage bwﬂﬁ@m@m&tﬁ@ﬁﬂﬂ@w@%aQ@Qi&@h%ﬂéﬂa&@@%{;%ﬁ%ﬁé@ﬁ ﬁgegz‘éﬁEeiﬁd The faster

©ueng ARAAMEGE ML NRSISIONGS S CALLIEL SR 8. GER M B GE LR colm

eluting 0% IPr % EtOH, 59.75 exanes an imin-an

Retentid eﬁﬁﬁf&?g"é@%ﬂ AMIA W%W%%%%Wé@ﬁ/ﬁ?ﬁ?%ﬁ%ﬁ&%@%‘éﬁrd
EXAMPr EBlient#hd B1024BpBetivelsfiftefowarehdinglenpniBRAMIDELId was22®reBalved on

chiral Hﬁkﬁtmglﬂ@ﬂeﬁe%ﬁ@ﬁ&é@%f@é@%@%ﬁﬂlﬂﬂ@@%ﬁha%@é%ﬁﬁ%w@i@xfﬁ&tgﬂe@@% Hexa”es at
'mL/m'HIQ%%?éHMBﬁWPE E'R%?e%(fa?ﬁg i %%%@GT“G]\% res‘@% ESterS ks QQM oE 30

separat affo EXAMPLE 31.3 and 31.4 r e’il%
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15
EXAMPLE 30
((R)-7-{5-[Bis-(4-fivoro-phenyl)}-methyl]-[1,2,3 triazol-1-y1} -6,7,8,9-tetrahydropyridof1,2-
ajindol-10-y1)-acetic acid
N
Ot
e
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-¢]indol-10-y])acetate
and 1,1-prop-1-yne-3,3-diythis(4-flucrobenzene) MS (+ESI) m/z: 4992,

EXAMPLE 31

25 ((R)-7-{5-[1-{(4-fluorophenyi)-1-hydroxyethyl]-[1,2,3 irfazo}-1-y1}-6,7,8,9- -tetrahiydropyrido{1,2-
ajindol-10-vl}-acetic acid
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The title compound was prepared using procedures described in EXAMPLE 8 20from propyl
(7-azido-4-fluoro-6,7,8,9-tetrahydropyrido[1,2-alindo1-10-yl)acetate and (1- _ .
methylprop-2-yn-1-yl)benzene prepared from (1-bromoethyl)benzene and ethynyltrlmethylallane.
Separation of thé’t848Hi#y diastereoisomeric esters by flash chromatograptyussing@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, 2520% E_tOH,_
59.75% Hexanes and 0.25% Et3N at ImL/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 respeotively. The
more polar enantiomeric mixture was resoly&t-g \PL€ using a 4.6x250mm Chiralcel OD
column eluting with 20% MeOH, 20% EtOH} es at WO 2010/099039F_’CTRI82010/024713
ImL/min and 254nm. The resulting chirabesters (retentiohdimes = 9.6 and 10.5min) were hydrolyzed

separately to afford EXAMPLE 32.3 angr3 ' Il}[,rj\/ls (-FESI) m/z: 419.2. The following
compounds were prepared using analogous procedures described in 5 EXAMPLE 8. EX STRUCTURE

1UPAC 1ION OBS' Dﬁ% E’!: e\c/oxl}llpownd was prepared using procedures described in EXAMPLE 8

from propyl (7-azido-4-fluoro- -6,7.8,9-tetrahydropyrido{ 1,2-¢¥indol-10-yl)acetate and 2~{4-
fluorophenyl)but-3-yn-2-0l. Separation of the resulting diastereoisomers was performed at the
5 ester stage by flash chromatography using a gradient of 10-100% FEA/Hex afforded 2 esters. The

faster eluting enantiomeric mixture was resolved on chiral HPLC using a 4.6x250mm Chiralcel
0D column eluting with 20% iPrOH, 20% EtOH, 59.75% Hexanes and 0.25% EtN at ImL/min
and 254nm. Retention times = 6.9 and 8.4min. The 2 resulting esters were hydrolyzed separately
to afford EXAMPLE 31.1 and 31.2 respectively. The slower eluting enantiomeric mixture was

10 resolved on chiral HPLC using a 4.6x250mm Chiralce! OD etuting with 20% iPrOH, 20% FtOH
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.

15 EXAMPLE 32
{4-Fluoro-7-[5-(1-phenyl-ethyl)-[1,2,3}triazol-1-y1]-6,7,8 J9-tetrahydropyrido[1,2~a]indol-10-yi}-
acetic acid

The title compound was prepared using procedures described in EXAMPLE §

20 from propy! (7~azido-4»ﬂuoro—6g7,8,9—tetrahydropyrido[i,E—Q}indol—iG~y1)acetate and (1-
methylprop-2-yn-1-yhbenzene prepared from (1-bromoethy)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
resoived on chiral HPLC using a 4.6x250mm Chiraipak 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% MeOFH, 20% EtOH, 60% Hexanes at
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COH 0 {745-(3,4-difluorobenzy1)-1H-1,2,3-triazol-1- y1]-4-fluoro-6,7,8,9-tetrahydropyridol, |
,2-aiindo1-10-y1} acetic acid resolved as Examples 33.1 and 33.2 441 4 CI/N-N ---,2,--OH 0
{7-[5-(4-chlorobenzyl)-1H-1,2,3-triazol-1-y1]-4-fluoro-6,7,8,9-tetrahydropyrido[1,2-i]indol-0-y1) acetic
acid resolve8BY4MARs 34.1 and34.2 440 tnHo z /FtFi-/HO 0  PCI/US2010/024713
{745-(2,2,2-trifluoro-1-hydroxy-1-phenylethyl)-114-1,2,3-triazol-1-y11-6,7,8,9- tetrahydropyrido[1,2-al
ind 0l-10-y-11 acetic acid 471

Iml/min and 254nm. The resulting chiral esters (retention times = 9.6 and 10.5min} were

hydrolyzed separately to afford EXAMPLE 32.3 and 32.4 respectively, MS (+ESD m/z; 419.2.

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

ION
EX | STRUCTURE [UPAC OBSD |
33 R_F
7\
g(\ /i;\l
M- N
F
Y {7-[5-(3,4~difluorobenzyl)-1H-1,2 3-triazol-1-
| PNy yl-4-fluoro-6,7.8,9-tetrahydropyridof 1, 2-a)-
OH indol-10-yl}acetic acid resolved as Examples
G 33.1 and 33.2 441
7\
&)
n—N
F
N {7-[5-(4-chlorobenzyl}-1H-1,2, 3-triazol-1-y1}-
PN 4-fluoro-6,7,8,9-tetrahydropyrido[1,2-alindol-
OH - 10-yl}acetic acid resolved as Examples 34.1
0 and 34.2 440
- 7
33 ;EJ WHO e, &
M
N/ F’},‘ F :
; :“ P {7-[5-(2,2,2-trifluoro-1-hydroxy-1-phenyl-
o ethyl)-1H-1,2 3-friazol-1-y1}-6,7,8,9-
o tetrahydropyridol 1,2-alindol-10-vi}acetic acid | 471

: EXAMPLE 36
{4-Fluoro-7-] 5-(4-fluorobenzyl}-4-methyl-1H-1,2,3-triazol-1-y1}-6,7,8,9-tetrahydropyrido[ 1,2-
i zhndol-10-yllacetic acid
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EXAMPLE 36 {4-Fluoro-745-(4-fluorobenzyl)-4-methyl-1H-1,2,3-triazo 1-y1 -6,7.8.9- tetrahydropyrldo
[1,2- 10alindo]-10-yl}acetic acid WO 2010/099039PCT/US2010/024713 Step

1:1-(But-2-vn-I- 1(? -4-fluorobenzene A solution of 1-fluoro-4-(prop-2-yn-1-yl)benzene in TI-IF (0.3 M)
was treated 5‘{% WA a 2.5 M solution of n-BuLi in hexaries (1.2 eq.) Pstifiesa0/mamisfollowed by
addition of 5Mel (1.4 eq.). Removed cooling bath, and allowed reaction mixture to stir for 30 min
Quenched with saturated NH4C1, diluted with ether; washed with water, dried (Na2S04), and
concentrated to provide the desired methyl-substituted alkyneintermediate 1-(but-2-yn-I-y1)-4-
fluorobenzene: 1H NMR (600 MHz, CDC13) 5 7.24-7.2 2 H), 6.96-6.98 (rn, 2 H), 3.49 (s, 2 H),

1.83 (s, 3 H). 10Step 2:Ethyl 44-fluoro-74 oroben -methyl-1H-1.2.3-ixiaz0l-1-v1J-6,7.8.9-
tetrahvdrouvrid 0 41.2-al ind ol-10-y1 1 aégtate and etlfyl 44-fluoro-7-14-(4-fluorobenzy1)-5-m ethyl -
114-1.2,3-triazol-l-v11-6.7,8,94etrahydropytfidoft-2-al i <10-y1} acetate. A solution of racemic ethyl

(7-azido-4-fluoro-6,7,8,9-tetrahydropyrido] to't-1QyOacetate and
1-(but-2-yn-1-y1)-4-fluorobenzene (5 eq. 'ch)enzene (6I 3 M) was 15treated with CiCp*(COD)Ru(Il)
(0.25 eq.). The mixture was warmed to 80 tirred overnight, and concentrated to an oil.
Chromatogra hy on Si02 (0-50% EtOAc/DCM) gave the intermediate triazolyl ester as an inseparable
4:1 mixt BYs 4 I yifie? , 3-triazole substitution. Fist the two regioisomers

were separated usm;liei{a@&@’@&ﬁ%ﬁ&f@ %ef[é“ﬁ;"’f@ﬂ § ' '%&?ﬁ‘ﬁé Augs,then further

ified | Chira logy AS-H.2.1 x 25
o 'ﬂﬁ%ﬁ%ﬁf%ﬁ @géﬁ[%cgﬁév%%@%%f%ﬁ%? esteré%graﬁ%(%% RIS SR80S [M1ye
465 forich és‘“i) ata Jf%nchafieis’ﬁ%f?ﬁﬁsl%m%omﬁbﬁp o

tetrahydr i S‘ir”éha‘iﬁ bﬁi}f}%ééh@%W@é&ﬁ@ﬁ#@@hwﬂl@mﬂmﬁle@ﬁwﬁ&;) and

(4-fluoroesdéeftiebrohenztlid dnethy ddthlt-dBstituted alkyne mtermecixate 1 bu‘c zwm-z-.

1,2,3-rignalrdhyiiher  Sronamatssamyndofd:alindnl-20yliacetate u G 19 I;'%', final acid
product (L é n 1:1:1 THF/MeOl- Ilwater (0.06 M), treating Wit ) and tlrrlng
T St

overnight. mixture was diluted with EtOAc, extracted with 2 N HCl water dried
(NaBSOdlerand concentrated fadroyipe 44rfiuoigrT48-(4-fluprobenzyl)-d-methyl-16:1.2.3-
triazol- ltgﬁ';] QJ‘ Uws%etfrﬁqui v %O‘H} %cgtliliped%d eﬁ% %ﬁgggg}? [4-(. 4~ﬂuox?os13§n?wfi)d‘5llgigl?‘lv%—
1H-1.2,3-triazo}-1-v11-6.7.8.9-tetrahydropyrido{1.2-atindol-10-vi acetate.
A solution of racemic ethy} (7-azido-4-fluoro-6,7,8,9-tetrahydropyrido] 1,2-
ajindol-10-yhacetate and 1-(but-2-yn-1-y})-4-fluorobenzene {5 eq.) in benzene (0.3 M) was

15 treated with CICp*(CODYRu(IL) (0.25 eq.). The mixture was warmed to 80 °C, stirred overnight,
and concentrated to an oil. Chromatography on SiO7 (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 superoritical fluid
20 column chromatography {Chiral Technology AS-H 2.1 x 25 ¢cm column, 30% PA/CO2) to
provide two chiral esters. MS (ED) calc'd for C26H27F2NAO? IM+11+465.2, found 465.1.

Step 3¢ {4-Fluoro-7-[5-{4-fluorobenzy}-4-methyl-1H-1.2.3-friazol-1-v11-6.7.8.9-
tetrahvdropyrido[1.Z-alindol-10-vl}acetic acid '
Each of the chiral resolved ethyl {4-fluoro-7-[5-(4-fluorobenzyl)-4-methyl- 1 H-
25 1,2,3-triazol-1-y1}-6,7,8 9-tetrahydropyrido] 1,2-a}indol-1 0-yI}acetate was hydrolyzed to the final
acid product by dissolving in 1:1:1 THF/MeQH/ water (0.06 M}, treating with LiOH (3.6 eq.) and
stirring overnight. The reaction mixture was dituted with EtGAc, extracted with 2 N HC, water,
dried (N2,SOy), and concentrated to provide {4-fluoro-7-[5-(4-fluorobenzyl)-4-methyl-1H-1,2,3
triazol-1-yi]-6,7,8,9-tetrahydropyridol 1,2~ -a}indol-10-yl} acetic acid Examples 36.1 and 36.2;
30 MBS (El) calc'd for C24H23F2N402 [M+171+ 437.2, found 437.1.

Wiy



30MS (E1) calcid for C24H23F2N402 [M-1-1J- 437.2, found 437.1. WO
2010/099039PCT/US2010/024713 EXAMPLE 37 {
4-Fluoro-7-14-(4-fluorobenzyl)-5-methyl-IH-1,2,3-triazol-1-y1]-6,7,8,9-tetrahydropyrido [1,2-
alindo1-10-y N HEEHCEEE The racemic ethyl PCT/IS2016/024713
14-fluoro-744-(4-fluorobenzy1)-5-methyl-1F1-1,2,3-triazol-1-
y1]-6,7,8,9-tetrahydropyrido[1,2-a]indo1-10-yllacetate (as described in Example 36) was hydrolyzed to
the final acid product by dissolving in 1:1:1 TEEAWeEt# water (0.06 M), treating with LiOH (3.6 eq.) and

stirring oyerright-The freaction,mixiure. hen_diluted with Et0/ racted with 2 , water,
dried (N%@%ﬁ}) §U§%‘c{o lc%&ga%o%fr%%iﬁgg ?ﬁe%‘ﬂ’eie(l:%ér,n%gﬁgﬁg%gs%%%gé%%{%ﬁ g
C241-12 4(5 4 Cf FoUnd 4371 EXAMPLE 38
4-Fluoro-745-(4-fluorobenzyl)-1H-1,2,3~triagol-1-y11-6-methyl-6,7,8,9-tetrahydropyrido [1,2-
alindo1-10-y1 } acetic acid Step 1:PrQ

at -78 C with a 1.0 M solution of Nal- : ¥ stirring for 10 min, Mel (2.0 eq.)
was added. The cooling bath was rggriowed and the mixture stirred for 1 hour, concentrated to dryness
and the residue purified by chromatography on Si02 (0-100% EtOAc/hexanes). Step 2:Propy!

(4-Fhuoro-7-hydro6 etipyd :8.4,8::160ayaLoRVHd9[ g?%in ol-10-Y/lace 5A solution of the
intermediﬁt_§ g@m}g : ﬁto reefrpénfz%?) illl?;é:?Tlv\J}ll—jl 8.%% _ ggw(é%nﬁ“é tse(r,jn %%ﬁﬁ%gél-é}&%@ql) and stirred
for 1 hour, dilLitéd with DN Sxtrac@eMWith Wate s 96 ferednzomicnpk 261 0ep4713 dried
(Na2SORy 4Rt EstiedhtrBnakiagidinty thet intafmeltiaial bdhb I RSB talaier (Gr(G IBHARRIME3 [M+1]+
320.2, fountid I320113.6 eq.) and stirring overnight. The reaction mixture was then diluted with EtDAe,

extracted with 2 N HCI, water, dried (Nap504), and concentrated to provide the title compound:

10 MS (ED calc'd for C24H23F2N402 [M+1]+ 437.2, found 437.1.

EXAMPLE 38
{4-Fluoro-7-[5-(4-fluorobenzyl)-1H-1,2,3-triazol-1 ~yl}-6-methyl-6,7,8 9-tetrahydropyrido{ 1,2~
alindol-10-yl}acetic acid

Step 1 Propyl (4-Fluoro-6-methyl-7-0x0-6.7.8,9-tetrahvdropyridol 1.2-alindol-10-
yhacetate
A solution of propyi (4-fluoro-7-0x0-6,7.8 9-tetrahydrapyrido[ 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 ¢q.) was added. The cooling bath was removed and the

mixture stirred for 1 hour, concentrated to dryness and the residue purified by chromatography on
S102 (0-100% EtOAc/hexanes).

Step 2: Propyl { 4-Fluoro-7-hyvdroxy-6-methyi-6.7.8.9-tetrahvdropvridol 1 <-alindol-10-
yhacetate
25 A solution of the intermediate methvl 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 3:Propyl {4-Fluoro-6-methy1-7-Rmethylsulfonyl)ox v1-6,7.8.94 etrahydrop vri do j1.2-
alindo1-10-v1} acetate A solution of the intermediate alcohol from step 2 (80 mg, 0.25 rnmol)
in 2 mL of DCM (1 M) was treated at 0 C with Hunig's base (2 eq.) and MsC1 (1.5 eq.). After stirring for
30 mm, the igtzierptessdiluted with DCM, extracted with 1 M citric acid, waterssrigdNag2504) and’
concentrated. Step 4:Propyl (7-Azido-4-fl uoro-6-methv1-6.7,8,9-tetrahydroovrido 11.2-alindol-10-
10vflacetate Propyl.(4-fluoro-6-rnethy1-7-kinethylsulfonyl)oxy]-6,7,8,9-tetrahydropyrido[1,2-
ajindol1-rd} ate warmed to 80 C
and stlrreéjlag @9%% M‘F%?%%%%%ﬂ@%%%%ﬁ%%ﬁ% %%}%c aM%I}?Q( 21%efgtijlcf\‘/?’V|th sat'd NI-14C1,
water, dr %ﬁ % Mid! 3&%@%%’(@@3&Fomatography on S|02 (O 100% 15EtOAc/hexanes) gave
propy! (7sagidp-4-fluorgasmeitml:0,7, Irq [ . / : 11-1INMR (600
MHz, CDC13) 5 7.30 H T ), 6,80 tud; Ropaaiias Y, 4.87 (dd,
J13.2, 6.5 Hz, 1 H), 4£t0(d; -ﬁ@lH) 402(t J=-6.2Hz, 2H) 361(m 2H) 301(m 2 H),
2.1022.20 (m, 2 H), 1 5&75&1163%1” @qqptqmai(@emohoieﬁ&meg HR 08T, 0. mranuz,lﬁ HYIMSB (El)
calc'd fomHMM@ﬂdMMBM&f@mdﬂ%@e ERMPNEONY 5 eq.). After stirring fo

{4-Fluoray Ann(4nlluerabenzyd rifikd ZaH #Ac@eﬁ”e%\’ Rl %}?} %é E?trah drarwr doﬁz -a indol-10-

| acetat Qly 5}18f racemic propyl (7-azido- ~4-tfluoro-6-me hyl %@%
ido[1,2 zﬁﬁla;ol %O -yl)acctate %(r% 1-fluoro-4-(prop-2-yr}-1-yl)benzene (5 eq.) in 25benzene (0.1 M) was

treated Vgl G1Cp*(CEIR) @M@@%J@%@W@% el 01080, Stisred, pysmlght and
congentrated to an oiliéiaﬁrg)matograp yon Si fterrediate triazolyl

ester. The enantiome *esolved using chiral supercrltlcal fluid chromatogaphy using SFC (Chiral

Technology AS-H 2.1 5k Eafitrnisgus 1P Krodn) sNiSE podi6d.fof-@ 2 THR0RRNAGR M+ 1]+

479.2 f Wéqi'ﬂg}fl};@gpé%\gaa dissolved in DMF (1 M) and treated with NaN3 (2.0 eq.}, warmed to

{4-Fluorad74s i fluaeaherayint Hrh3diaz alilay ety -6; %%z%%?”a%ydr%’gi‘mé‘
et

[1,2-alindal1QryliacetigAdid.. s WeJ onzed to the
corrgspd%nglng Iféﬁ:ld produ?:itgby{/i d.ﬁ%ﬁn%‘?g%ﬁaﬁgwe ‘%“e& V\i’th LiOH (10 -

) BSHEOTHd ﬁ?ﬁéﬂﬁ‘é\ﬁﬁ%r&ﬁr@ﬂlwitﬁ E&%@M&mgﬂlmhz NiktBL, water,
dried 35&&%@@}%&%&48&@9@@@@%@@@@3730 (d,7=7.9 Hz, 1 H), 6.96-6.99 (m, 1 H), 6.80

fa-fluorode} S-Artuorobenzy st @ -§riaz2: b ¥eb 1), 4.10 (4, 1= 7.0 Hz 1 ), 4.02¢1, 7 =
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=7.3 Hz, 3 H); MS (E) cale'd for C18H22FNACD IM+17+345.2, found
20 345.1.

Step 5. Propyl {4-Fluoro-7-[5-(4-fluorobenzy])-1H-1.2.3-triazol-1-vl]-6-methvl-6.7.8.9-
tetrahydropyrido{1.2-alindol-10-v1} acetate
A solution of racemic propyl (7-azido-4-fluoro-6-methyi-6,7,8,9-
tetrahydropyridof1,2-alindol-10-yDacetate and 1-fluoto-4-{prop-2-yn-1-yl)benzene (5 eq.) in
25 benzene (0.1 M) was treated with CICp*(CODRu(IL) (0.4 eq.). The mixture was warmed to 80
°C, stirred overnight and concentrated to an oil, Chromatography on Si02 (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 ¢cm column, 30% IPA/CO2):
MS (EI} calc'd for C27TH29F2N402 [M+11+479.2, found 479.1.
30 Step 6: {4-Fluoro-7-[5-(4-fluorobenzy!)-1H-1,2,3-triazol-1 -yi]-6-methyl-6,7,8,9-tetrahydropyrido
[1,2-a}indol-10-y]}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}, weating with LIOH (10 eq.) and
stirring for 1 hour, The mixture was diluted with EtOAe, extracted with 2 N HCI, water, dried

35 {Nap804), and concentrated to provide {4~ﬂuor0~’?—{5—{4~ﬂuoroben2yl)~1H-1,2,3mtriazoiwlwyl}-6-
methyl-6,7,8,9-tetrahydropyrido[1,2-afindol-10-y1}acetic acid as Example 38.1 and 38.2: MS
(ED) cale'd for C24H23F2N402 [M+11+ 437.2, found 437.1.
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methy1-6,7,8,9-tetrahydropyricio[1,2-ajindo1-10-y1}acetic acid as Example 38.1 and 38.2: MS (El)
calc'd for C24H23F2N402 [M+1J+ 437.2, found 437.1. WO 2010/099039PCT/US2010/024713
EXAMPLE 3§ ¢4ditugrass- {54 -(4-fluorophenyl)-1-methylethyl)-1H-1,2,3p} 16708954713
tetrahydropyrido11,2-aiindo1-10-yl)acetic acid. Step 1:Methyl 2-(4-Fluorophenvl)-2-methylnropanoate
A solution of methyl (4-fluorophenypacetate in THY (1.8 M) was treated at 0 C with 60% Nal-1 in
mineral oil (Li eq.), stirred 20 mm, then treated with Mel (1.3 eq.). After  stirring for 5 hours, the
reaction mixture was charged with additional 60% NaH (1.1 eq.) and Mel 10(1.3 eq.). The reaction was
then stirred overnight, diluted with DCM and&Xt:&&a& With water, dried (Na2S04), and concentrated.
Ste. 2:2-(#FnwropHéry iy-Fmethhdpropamdifiethyl}-1 H-The estesfromistepdovas reduced by

dlssolvmgﬂaﬁgﬁjgp(ﬁqagfN@_mmeﬁuggga\e@% LIBH4 (5 eq.) and stirring for 15 hours. The reaction
mixture was quenched with water and 15 extracted with DCM, the organic layer dried (Na2S04) and

concentrated to provide oily 244- fluoropheny1)-2-methylprogan-I-ol: 1H NMR (600 MHz, CDC13) 5
731734(m 2 H), 6.99- 7.02 (m, 2 H), 358(d J=5.8MH H), 1.30 (s, 6 H). Step

-78 C W|th az2M 2_Osolut|on of oxalyl chloktdein DCM41.4 eq.). The reaction was stirred for 5 min, and
a solution of 2-(4-fluorophenyl)-2-methylprops eg.) in DCM (3 M) added to the reaction

mixture. After stirring for 10 min, NEt3 (2 (efele
stirred one hour, removed the cooling ba,;h stirred for one additional hour. The mixture was diluted

with’DCM, extracted with bleach/water,“L M C|tr|c acid, water, dried (Na2S04), 25concentrated. Step

4:1-Fluoro-4-(2-inethylbut-3-vn- 2 vl)benzene Next a solution of dimethyl
(1-diazo=EBi6propy | isEEh ke A-dibemorhs ey i meleixmmMEwas treated at 0 C with IC2CO3 (2.4 eq.)

and 2-(4- f|uoropheny1\)szluu0n of methyl {4- ﬂuomphenyl}aceta‘te in THF (1.8 M) was treated at € °C
with 60% NaH in mineral oil (1.1 eq.), stirred 20 min, then treated with Mel (1.3 eq.). After
stirring for 5 hours, the reaction mixture was charged with additional 60%% Nal{ (1.1 eq.) and Mel

10 (1.3 eq.). The reaction was then stirred overnight, diluted with DCM and extracted with water,
dried (Naz804), and concentrated.

Step 2: 2-(4-Fluorophenyl}-2-methvlpropan-1-o]
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 1o provide oily 2-(4-

fluorophenyl)-2-methyipropan-1-0l: 1H NMR (600 MHz, CDCl33 6 7.31-7.34 (m, 2 H), 6.99-
7.02 (m, 2H), 3.58 (d, T = 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 af -78 °C with a 2 M
20 solution of oxalyl chloride in DCM (1.4 eq.). The reaction was stirred for 5 min, and a solutjon

of 2-(4-fluorophenyl}-2-methylpropan-1-ol (1 eq.) in DCM (3 M) added to the reaction mixture.
After stirring for 10 min, NEtz (2.4 eq.) was added and the reaction mixture warmed o0 °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 citrie acid, water, dried (Na2804),

25 concentrated.

Sten 4: 1-Finoro-4-(2-methylbut-3-yn-2-vl}benzene

Next, a solution of dimethyl (1-diazo-2-oxopropyl)phosphonate (1.4 eq.) in
MeGH (0.6 M) was treated at 0 °C with K2C03 (2.4 eq.) and Z-{4-fluorophenyl)-2-

methylpropanal (1.0 eq.). The reaction mixture was stirred for 1 hour, diluted with EtOAc,
30 washed with water, dried (NapS804) and concentrated giving 1-fluoro-4-(2-methylbut-3-yn-2-
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methylpropanal (1.0 eq.). The reaction mixture was stirred for 1 hour, diluted with EtOAc, 30washed
with water, dried (Na2S04) and concentrated giving.1-fluoro-4-(2-methylbut-3-yr1-2- WO
2010/099039PCT/US2010/024713 yl)benzene: 1H NMR (600 MHz, CDC13) 8 7.48-7.50 (m, 2 H),
6.97-7.00 (my2 ) 02AB83s, 1 H), 1.57 (s, 6 H). Step 5:Ethyl (4-Fluoro-7-chediuar@oza713

111 2 14H 12.3..triazom 6.7,8,9-tetralaydropyrido[1.2-alindo1-10-ylgicetate. A solution of
racemic ethyl (7-azido-44luoro-6,7,8,9-tetrahydropyrido[1,2-a]indo1-10-yl)acetate and

1-ﬂuoro%gam@gayim%ﬂggawﬁmpémg%%@ﬁ%%ﬁ%%%@j@%@%% ECy -

Clep*(C S(lé)é .2 eg.). The mixture was warmed to 80 C, stirfed 0 and ¢
an oil. Chromatography on 5i02 (0-50% EtOAc/DCM) gave the intermediate triazolyl ester: MS (El)

calc'd forggest-129178INAQ2. ivlitd--439:24fomnd 4433 10518 §iQHluos0r T ) 1 o
5-[1-(4-fluorophenvl)-&ﬁq}ggg%lv\g%év% '?‘127-:37“'3210 -[-v1}-6.7,8.9-
tetrahydropyridol11,2-3fifdo1-10-veéacetic Hcie mr ) *ester was hydrolyzed to the racemic
acid product by dissol¢irigii e Phracerrinadoi il atisod-Sray: GrbdfingwitdtamEdd b8-yhnd stirring
overnightpdel triXiareavasdilufedrwi Etddbylxtragted- witha:0hHE Lo Wateendird (Nag$O4), and
concentraledseiiva esiche o nesalyrhusing shirsl supetellicalduidchyomajggrgeny (Chiral
Technolqg,glﬁ%ﬁl%&&gél? %nt%ﬂ%mnbl 2(:[5%0 FtA/4O0 o;IPA$%)§2€§ pr vi%%:t(hé title compound: MS
(El) calcrd for C25H25F2N4 {1+ 751 ; fourd #51 I BT \(Miﬁ%@ M &ave tae
preparedZHEBHEUHE PryS G ddSiberin o ANISERNS (2X 4 THU E/PUR B URATIION OBS'D 40
F 1417 4NN 828 Noro-7- £5-[1-(4-fluorophenyl)-1 -methylethyl]- 1H-1.2.3 4riazol-1-v11-6.7.8.0-
tetrahydropyrido[1.2-alindol-10-vDacetic Acid,
The ethyl ester was hydrolyzed to the racemic acid product by dissolving in 1:1:1
THE/MeOH/water (0.07 M), treating with LiOH (4 eq.) and stirring overnight. The mixture was
diluted with EtOAc, extracted with 2 N HCI, water, dried {(Na2S04), and concentrated. The
15 residue was resolved using chiral supercritical fluid chromatography (Chiral Technology AS-H
2.1x 25 cm column, 0.25% TFA/40% IPA/CO2) to provide the title compound: MS (EI} calc'd
for C25H25FIN402 [M+1}+ 451.2, found 451.1.

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

JON
EX | STRUCTURE TUPAC OBSD
40 R
F a ,P,"
N-N
)
P Chiral {7-[5-(2,4-difluorobenzyl}-1H-1,2.3-
. \_(OH triazol-1-yi}-6,7,8 9-tetrahydropyridof 1,2-a]-
O indol-10-y}acetic acid 423
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| ¢ IOHO

- Chiral I 7- [542,4-dill uorobenzy1)-1H-1,2,3-

tria_zol-1-y11-6,7,8,9-tetrahydropyriclo[1.2-3]- do1-10-y1} acetic acid 423 BIOLOGICAL ASSAYS
Radioligand binding assay. Radioligand binding assays were pertained at room 5 temperature in 10
mM HEPESKOmM19M7a3 lin_M EDTA containing IOrnM MnC12 and 0.7 mi/A88kd43G12 (NEN, 171
Ciin a final volume of 0.2 ml. Competing ligands were diluted in dimethylsulfoxide (Me2S0) that was
kept constant at 1% (v/v) of the final incubation volume. The reaction was initiated by the addition of

8-20 ug
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m and was stable up to 180 mm. The reaction was rputinely conducted for 60
terminated by rapid filtration through prewetted Unifilters GF/C
Bl semi-automated harvester (for HEK-hCRTH2), The filters were

ame buffer and residual radioligand bound to the filter was

IIowm equmbratlon in 25 ul Ultima Gold FTM (Unifilter)
pact hlir bt

BRds bithe ﬁ"res nt invention are as follows:
Srigi ot %uczm—ﬁ 72&9&@91@5/@89 31.1,|31.3,32.1, 82.4, 33.1,
nelSd] EXAmRIes 04 o> 10 and <5@; Examplds 1, 10, 2014,

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
3.2,52,7.2,8.2,9.2,11, 12, 13, 15, 16, 17, 18, 19, 20, 23, 24, 312, 32.2, 33.2, 34.2, 38.2.

ijcAMP1 measurements. HEK-hCRTH2 cells were grown to 80-90% confluency. On the day of the
assay, tHE L& GEATWASRAY With PBS, incubated for 2 min in cell dissociation 25buffer, harvested by
centrifugation at 300grfet &:mindai igom-empeaide-andirauspansied.ate performed at room

5

10

15

temperature in 10 mM HEPES/KOH pH 7.4, lmM EDTA containing 10mM MnCl, and 0.7 nM

[PHIPGD, (NEN, 171 Ci mmol "), in a final volume of 0.2 ml. Competing ligands were diluted in
dimethylsulfoxide (Me,SO) that was kept constant at 1% (v/v) of the final incubation volume.
The reaction was initiated by the addition of 8-20 ug of membrane protein prepared from a HEK-

hCRTH2 cell line, Total and non-specific binding were determined in the absence and the

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
Machill semi-automated harvester (for HEK-hCRTH2). The filters were then washed with 4m}
of the same buffer and residual radioligand bound to the fitter was determined by liquid.

scintillation counting following equilibration in 25 pl Ultima Gold F™ (Unifilter) (Packard).

The Ki (in nM) values for representative compounds of the present invention are as follows:

=5 Bxamples 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,
14,21,22,25,31.4,32.3, 35, 36.2, 37, >50 and <100; Examples 2,54, 6.2,27.2, 28.2;, >100:

Examples 3.
38.2.

30

2,52,72,82,92,11,12,13, 15,16, 17, 18, 19, 20, 23, 24, 31.2, 32.2, 33.2, 34.2,

ilcAMP] measurements. HEK-hCRTHZ cells were grown to 80-90% confluency.
On the day of the agsay, the cells were washed with PBS, incubated for 2 min in cell dissociation

buffer, harvested by centrifugation at 300g for 5 min at room temperature and resuspended at

1.25¢10° cells ml” 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 mi
HBSS/HEPES/ABMX per well containing 12 500 cells and 75 nl of the test compeund at various
concentrations. Following a 10 min pre-incubation of the cells with the test compound at 37°C,

0.605 ml of Forskolin / DK-PGD; dilute in HBSS 20 mM Hepes, was added at a respectively

Z5D .



1,25e106 cellsmil 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
concentratioFSCROGMIAE a 10 min pre-incubation of the cells with the testcompoaunehat;37C, 30 0.005
ml of Forskolin / DK-PGD2 dilute in HESS 20 inM Hepes, was added at a respectively - 52 - WO
2010/099039PCDUS2010/024713 final concentration of 10 uM and 150 nM, to initiate the reaction.
After 10 nfimiroubatienal 3716 iesAMB sontent; ified ugipg the AMP XS+ HitHunter
chemilumipescROCR NS AV e&@%gﬁé&%ﬁﬁﬁéﬁ%ﬁé@ﬁﬁgﬁéﬁ%n %V%gsr fgffgdlfaifgal uaé%ﬂlé Fhe Forskolin
and EC85 DKF;{%E%C frols. BEOSTG i shape cha 3 THHImS iR eBissseBR0d was
collected i ac it 8?(@%‘36’%&39?#18 @Iﬁ%mé%’rﬂ%éﬁﬁ@ﬂﬁi% wiitetied bidodinmtiBaEsasd for 10
mm at roéfalerepsielure. DK-PGD2 (13,14-dihydro-15-keto prostaglandin D2) was then added to

blood for 4 min at 37 CHgsépRin ik aiehbatl.Blaod cellS WEISHIGA fhgd,n presence af cold
0.25%(v/v)Rasaf d in. 7/5%(y/v of I.mm_ on ice. f7‘§pﬁ_ 0 ?&eqiglood 10 was
transfervrevd into %?%%?Qég?@gm ?\ﬁ“ﬁ&% K/"gls 8HSR Hracired brrdaisd fer ik minghst 40 nun.
The solut’i%?{nvv"sg‘?ﬁ%‘h“ﬁeeﬁ%ﬁrﬁéé%? S habdiadmmitrisie rresteapedimin waddiseddetb th Sentrifuged

cells weré&afanz et3ithia FaCsgatiger flov Bjdodnethr(Braten Rickinspr)cRlow:agmetry raw data
Wwere aneD/Ed il BGRAQSGINAIRySOIR N0 5,5 9H0B ISP e - ARIIBRNS fiased on thrr

high qut roni tatal eosinophils 15 with increase C-H value.
M e AL bR demde o [OR

DK-PGD?2 ahtl PBS, YUpatirs fer dokalvaep srsielovéminmpikip sDawisperialmedindth every
assay to detEifid thds ECBoelveatv oot donaliGionpauntsvere tesiad ickAgaserittation
curves incthenpresencdsof 3oRMBL-RGRZ I@ﬁ@@&ﬂﬂ-ﬂ%@ﬁ&%ﬂ%@%&@?&m@%ﬁ%’ me,compounds of

the preseakinyilensaie selgriia QLINR GRINZ CCopiaLover e DE Teceplor, Resays on ihe DR as

wel| as othgrbgrogtaréo%% {%%c)epto ¢ 2%
2010/098035PETRIS S0 0704 SRR S (R IME B mare dipoimtcotiiredormala I
determined in the presence of 10pM DK-PGD, and PBS, respectively. A dose response curve
with DK-PGD; was performed with every assay to determine the ECsy for cach blood donor.
Compounds were tested in 10-dose titration curves in the presence of 30nM DK-PGD-, to
determine an antagonist 1Cs,.
20 Some compounds of the present invention are selective for the CRTH? receptor

over the DP receptor. Assays on the DP, as well as other prostanoid, receptors are described in
WO2003/06220. |



Yi'1'2N and pharmaceutically acceptable salts thereof, wherein: Nt=C-NI",, \cis Lzr represents either
1. or; In, Y1 is selected from optionally substituted aryl and -C(R2)(R3)(R4); 10Y2 is selected from H
and -C1-6aligyd »ddssglgcted from H and -Ci -6allcyl; Ria and Rib are inqﬁpﬁﬂ%nﬁh{ﬁ%@cted from H,
halogen, -0C1-6alkyl, -0-haloCi-6allcyl, -C1-6allcyl, haloC1-6allcyl, optionally SU%SIIIU ed aryl and
-(C1_3alkylene)-optionally subsituted aryl; 15R2 is selected from H, -C1_6alkyl optionally substituted
with hal s r -NI-ISO2CH3, - OH, -0C1-6allcyl, -S(0)11C1-6alkyl, -CN, optionally substituted
aryl, op;}gfgw‘gﬁggtmésél)'] and optionally substituted heteroaryl, wherein ais 0, 1 or 2; R3 is
selected from H, -Ci.6alkyl, C1_6haloallcyl, optionally substituted aryl and optionally substituted
heteroaryl; and 20R41s selecteshiomdbi-GE Haligyl 1Ci-6haloalkyl, optionally substituted aryl and
optionally substituted heteroaryl; or R3, R4 and the carbon atom to which they are attached together
form -C3-6cycloalkyl, fluorenyl or -C3-6heterocyclyl thj\I:l a ring heteroatom selected from -N(Ra)-,
-0- and -5-; or R3, R4 together represent Ci_6alk-ylidengy 25Ra is H,or -C(0)Ci _6alkyl; and the
optional substituent for aryl and heteroatyl is 1 to 4 g¥eups; jnélependently selected from halogen, -C
_3allcoxy, -Cl _3haloalkyl, hydroxy-C1_3allcyl, -S(0)n-C4_3allcy, I, amino, and mono-and di-(C

-3alkyl)amino.
. e
R’ia‘—[i— b’—/
AT X
Ry k\(oz—;
O
5 I
and pharmaceutically acceptable salts thereof, wherein:
P g .
i;:x&?r":x?:% ¢ :;c::cwmf\%“ éf)chzc:f%‘
- N f” represents either %LL uw‘m ”’ﬁ or; LLLL m|.nn... #ﬁ-

Y118 selected from optionally substituted aryl and -C(R2)}R3)(R4);

10 Y7 is selected from H and -C1-galkyl;
Z.15 selected from H and -C1-galkyl;
R1a and Ry}, are independently selected from H, halogen, -0C1 .gaikyl, -O-haloC1_galkyl,
-C1-galkyl, baloCy.galkyl, optionally substituted aryl and ~(C1.3alkylene)-optionally subsituted
aryl;

15 Ry is selected from H, -C1-galkyl optionally substituted with halogen, -OH or “NHSO»CH3, -
OH, -0C1-galkyl, -S(0)nC1-6alkyl, -CN, optionally substituted aryl, optionally substitted -O-
aryl and optionally substituted heteroaryl, whereinnis 0, 1 or 2;

3 is selected from H, -C1.galkyl, C1-ghaloalkyl, optionally substituted aryl and optionally

substituted heteroaryl; and

20 R4 is selected from H, -Ci_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.geycloalkyl, fluorenyl
or -C3-gheterocyclyl having a ring heteroatom selected from -N(R&)-, -O- and -§-; or
R3, R4 together represent C1_galkylidene;

25 Rais H, Cygalkyl or -C(OXC1.-galkyl; and
the optional substituent for aryl and heteroaryl is 1 to 4 groups independently selected from
halogen, -C1-3alkoxy, -Cj.3halealkyl, hydroxy-C1.5alkyl, -S(Om-C1.3alkyl, amino, and mono-
and di-(C1-3alkyDamino.
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WO 2010/099039PCT/1JS2010/024713 2. A compound of Claim | wherein RI h, Y2, and Z are each H.
3. A compound of Claim 1 having the fthinula la and pharmaceutically 5acceptable salts thereof: la
wherein Y1 age Righabseas defined in Claim 1. 4. A compound of Claim 1 having the formula Ib and
pharmaceutically 10acceptable salts thereof: Ib wherein Y1 and Rl a arePgﬂgﬁ%@mﬁ"’@laim I.5. A
compound of Claim 3 wherein wherein Y1 is -C(R3)(R4)-optionally 15substituted phenyl or
-CH20-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 (i) R3, R4 and the carbon atom to which they are
attached together fornt-C3_6cSRiknstivgl o6 £{iimR3dmbR RiegdthentbPetbensepresent
-C1_3alkylidene. 206.A compound of Claims wherein Yi is -C(R3)(R4)-phenyl optionally substituted

with | or 2 halogen atoms. . .
9 om A compound of Claim 1 having the formula Ta and pharmaceutically

5 acceptable salts thereof:

Y%\%\\N
7
NN
oSN
R'ﬁa_u— = /
OM
G Ia

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

4, A compound of Claim 1 having the formula Tb and pharmaceutically
10 acceptable salts thereof:

Yi—¢ flf\l
N—N
| o N
R‘ia’"i"“/ /
OH
\
O b

wherein Y] and R, are as defined in Claim 1.

5. A compound of Claim 3 wherein wherein Y1 is -C(R2)}(R4)-optionally
15 substituted phenyl or ~CHO-optionally substituted phenyl; and (i} one of R3 and R4 is H or OH,
and the other is H, -Cy-3alkyl or optionally substituted phenyl; or (i) R3, R4 and the carbon |
atom to which they are attached together form -C3.geycloalkyl; or (iii) R3 and Ry together
together represent -C1-3alkylidene. |

20 o. A compound of Claim 5 wherein Y7y is -C(R3)(R4)-phenyl optionally
substituted with 1 or 2 halogen atoms.
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WO 2010/099039PCMS2010/024713 7. A compound of Claim 6 wherein one of R3 and R4 is
H or OH, and the other is 1-1, -C1-3allcyl or phenyl optionally substituted with 1 or 2 haloger atoms.
8. A compound of Claim 6 wherein R3, R4 and the carbon atom to which 5they are attached together
form -C3-6¢cyeiBaJ09%93% 9. A compound of Claim 6 wherein R3 and Rartogmstheriogether
represent - Ci_3alkylidene. 1010.A compound selected from the group consisting of:
[7-(4-benzyl-11,2 3]triazol-1-y1)-6,7,8,9-tetrahydropyrido[1,2-alindol-10-y11-acctic acid;

{7-[4-(4-rethoxy-phenyl)-[12:3piraek biyd kit 6 Fi8iaH ARy Hopy gg@ﬂ]qgsql]!@g@jgl Q=113 sacetic acid,
17-(5- beQMZ}Sl}g %fr?&%h]or %?%g%%ﬁ@lgxgl& i %!fv%[&}zhah q} 10 yI -acetic acid; 15(7- {

5-[(2,6- dlchlorophenoxy)methy k1 3-triazol-1 cFf)y‘::aropyrldo [1,2- al
indo1-10-ypacetic acid; (7- {5-[1-(4-fluoro-phenyl)-1-hydroxy-ethy1141,2,31triazol-1 yl}
-6,7,8,9-tetrahydropyrﬁ3lo[1,2A &pimiond o (Cldimcetibeeid R 3, R4 and the carbon atom to which
{7-[55(1-phemieeyeldpdntydidt, dd tdazalydiowlid16,7,8,9-te ahydropyrido [1,2-alindol- | 0-y1} -
20acetic acid;

[7-(5-benzyl-[1,2 31tr|gzol 1- 8,9-tetrahydropyricio[1,2-cdindol-10-ylkacetic acid;

-4- quoro
14-fluoro-745-(4- quorohenz;%)(’)Dm{’f%lﬁ ’é’z%i“’i’e}’;i‘}’éa? 4 %Fﬁﬁ?ﬁ?bﬁ}ﬁ‘?ﬁ@! Fepriiitiol-10-
yll-aceticdei®kylidepr)-4-fluoro-745-(4-fluorobenzy1)-1H-[1,2,3]triazol- | -y1]-6,7,8,94
rahydropyrido[1,2-aj- 25indo1-10-y1} -acetic acid,

[3-(hybenzyl141,2,31tri oI 1.y1)-1 ydro-carbazol-9-ylkacetic_add;
{744{?(4 fluoro- phenyl&41 2, ?1 F%af}olmi Sf%%g,gfﬁnteﬁﬁga?o gﬁﬁ%’ﬁ% -all indo1-10-y11-acetic acid;
(7-[4-(4-Mettareaifdry et o5 M%ﬁi@%ﬁm@b%ﬁ indediiahiteopyridaiie. 2-alindol-

3010-y1} Taidetieraciohxg-Phéay{Hhydioky:@-insdlitylpropyidhits2 3 itz ol-ArlidrG 78, 9:tetrahydropyri
do [1,2-alinglo1-10- y1 {-acetic acid; {7-[4-(1-hydroxy-1-phenyl-ethyl)-11,2,31triazol-1

-y11-6 7[% ?Stgé@?}’?f,%@%%’ 11 ﬁllé 933?3‘ %P a1¥ ]d}oap e.%%ﬁ i»ajmrio 1-10-y1]-acetic acid;
15 (7-{5-[(2,6-dichlorophenoxymethyl]- 1 H-1,2,3-triazol- 1-y1}-6,7,8,9-tetrahydropyrido[1,2-
ajindol-10-yhacetic acid;

{(7-{5-{1-(4-fluoro-phenyl}-1-hydroxy-ethyl}-[1,2, 3 triazol-1-v13-6,7.8 9—tetrabvcimpyﬂdn[
alindol-10-y)-acetic acid;
{7-]5-(1-phenyl-cyclopentyl)-[1,2,3 Jtriazol-1 -y1}-6,7,8,9-tetrahydropyrido[1,2-¢indol-1.0-y1} -

20 acetic acid;
{7~(5~benzyl»[1,2,3}11*iazol«1-yi}—4«ﬂuom~6,’?,8,9—tetrahydmpyrici<)[},2—-a]indol—10—y1]~a.cetic acid;
{4-fluoro-7-[ 5-(4-fluorobenzyl)- 1H-I1 ,Z,S}triazoLZ~y1}~6,7,8,9—tétrahydr0pyrido{ I.2-alindol-10-
yl}-acetic acid;
{(7TR)-4-fluoro-7-{5-(4-fluorobenzyl}-1H-[1.2,3)triazol-1 -y11-6,7.8 9-tetrahydropyrido[1,2-al-

25 indol-10-y1}-acetic acid;
[3-(5-benzyl-[1,2.3}triazol~1-y1)-1 2,3, A~tetrahydro-carbazol-9-yi}-acetic acid;
1 7-{4-{4-fluoro-phenyl)-[1,2,3 iriazol-1 -y1]-6,7.8,9-tetrabydropyrido[ 1,2-a]indol-10-y1 ) -acetic
acid;
{7-[4-(4-methanesulfonylamino-butyl)-[ 1,2,3 Jtriazol-1 ~y1}-6,7,8,9-tetrahydropyride| 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-tetrabydropyrido[1,2-alindel-10-
yit-acetic acid;
{7-[4-(1-hydroxy-1-phenyl-ethyl)-[1,2 3}triazol-1-y11-6,7,8,9- -tetrahydropyridof1,2-alindol-10-
yl}-acetic acid;

35 [7-(4-phenoxymethyl-[1,2,3 iriazo]-1 y1)-6.7.8,9-tetrahydropyridof 1,2-g]indol-10-v1]-acetic aci;
{7-[4-(4-methanesulfonyl-phenyl)-[1,2,3}iriazol-1-y1]-6,7.8 ,9-tetrahydropyrido[1,2-a)indol-10-
vl}-acetic acid;
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35[7-(4-phenoxym ethy141,2,31triazol-1-y1)-6,7,8,9-tetrah ydropyrido [1,2-a] indo1-10-y-1]-acetie aci;
{7-[4-(4-methanesulfonyl-phenyl)41,2,31triazol- -yl]-6,7,8,9-tetrahydropyrido [ | ,2-a]indo1-10- yl {
-acetic acid; WO 2010/099039PCT/US2010/024713 (7- {414-(1-hydroxy-1
-methyl-ethy&BREWIPEIB? 311riazol-1-y11-6,7,8,9-tetrahydropyrido [1,2-redingdalk@ruk)-Acetic acid;
{714-(4-trifluoromethyl-phenyl)11,2,3)triazol- 1 -y11-6,7,8,9-tetrahydropyrido{1,2-alindol-10- yl} acetic
acid; 5[7-(4-naphthalen-l-y111,2,31triazol-1-ye-6,7,8,9-tetrahydropyri do [1,2-c] indo1-10-y11-acetic

acid; {7-4-64 ﬁmmprgé}g 4, f rldo dol1-10-y1,
- acetic ag Q f??éﬁ?m%qo Qlaenf/])ll)llﬂjz%%ﬁgﬁl 1!3;/I?ié]ilé(§g7I é%{?tegﬁr}a ydrg(;&p%;g% g’? O]?Pgl [-10-y1}
-acetic aC| 10&7 ( enoxymethylll 2,3}triazol-1-y1)-6,7,8,9-tetrahydropyrido[

2-cdindol T8} -E&%Lﬂftf%efdhb(}m#@@ﬂwo rRinyalhg &8y tnativgitgnria Saadidaly Ty
-6,7,8,9-tetradejidrepyrido [1,2- ajindol-10-y1)-acetic acid;

415 80 sbonmain o 6 SmabirondoleiBi AT R RES SRR
15[7-(5-c cI hexy’%il, g?lr?é)z%lfef H%%Meirggfdgo%gr TSy anrd - o-ghadakdtiebeia:

(715-(9-H8F5E78H-fluoren-9-y1)-[1,2,3]triazol- | -y1]-6,7,8,9-tetrahydropyrido[1,2-a]indol-10- yl}

-acetic acit{5(@-{BotehaudrdpadiyemihyH 233t dazekily¥bpyrido] 1,2- -alindol-10-y1}-acetic
{-6,7,8,94gtrahydropyrido[1,2-alindol-10-yeacetic acid; 20(7-

(S D Doy e B 2 SRR bl Bl SRR cesic i
{(R)-7- [5%4? Jjgg B‘iﬁ’iﬁjﬁ’%@ﬂ%ﬂéﬁ‘iﬂ?’ﬂﬂb%ﬁ@%hﬂdr@ﬁ%@l@?@f@é&ﬂﬂm@dbD#H -acetic acid;
{ (R)-7-[5dsthe Aytethyatid 4¢R|3]triazol-1-y1]-6,7,8,9-tetrahydropyrido [1,2-a]indol- | 0-y1}-acetic

25acid; (@%h{ﬁ@wﬁﬁ@myna@y@eﬁﬁw&%&,ﬁléfhal%%o% Y68 ?1&% ﬁb&’gﬂ%ﬁdo [1,2-
c-di/ldol ti R)-7%-{511-(4 quorophenyl) hydroxyethy ,2,31tr | -y1}-6,7,8,9-te
f)%ééﬁﬁ%‘éq Sa%ﬁ %Kbg 6- a%e}l:!c5 %{4 fl uoro-715-(1-phenyl-ethyl)-[1,2,3]triazol-1-yl]

rah‘}/%rop é - iIndo
738.9 {z @Wﬁbg % 116Tﬁ4d10y1_)1@_7§,§p—1eirahydmpyndn[I 2-a]indol-10-y1}-acetic acid;

{7-[5 (9~hydrc>xv-9H fluoren -9-y1)-[1,2,3}irfazol-1-y1}-6,7,8,9-tetrahydropyridof 1,2-a]indol-10-
yl}-acetic acid;
{7-{5-[1-(4-fluorophenyl}-vinyl}-[1,2,3 Jtriazol-1 -y1}-6,7,8,9-tetrahydropyridof1,2-alindol-10-y1)-
acetic acid;

20 (7- {(R}-S—{bis~(4—ﬂuorephenyl)~hyéroxy«methyi}—{1,2,3]triazal—lwyi}~6,7,8,9—tetrahydro—
pyridofl,2-alindol-10-yl)-acetic acid;
{{(R)-7-[5-(4-fluorobenzyl)-1.2,3]triazol- | -y1}-6,7.8,9-tetrahydropyrido[1,2-alindol-10-y] }-aceiic
acid;
{(R)-7-{5-(1-phenylethy])-[1,2,3 ]triazol-1-y1]-6,7, 8.9-tetrahydropyrido[1,2-glindol-10-y1 }-acetic

25  acid:
((R)-7-{ 5-{bis-{4-fluorophenyl}-methyl]-[1,2,3triazol-1 -y1}4-6,7,8,9-tetrahydropyrido[1,2-
ajindol-10-yl)-acetic acid;
((R)-7-{5-[1-(4-fluorophenyl)-1- -hydroxyethyl}- -[1.2,3Jtriazol-1-y1}-6,7,8,9-tetrahydropyridof 1,2~
ajindol-10-yl}-acetic acid;

30 {4-fluoro-7-[5-(1-phenyl-ethyl)-{1,2,3Hriazol-1 -¥1-6,7.8,9-tetrahydropyrido[ 1,2-alindol-10-y1}-
acetic acid;
{7-[5-(3,4-difluorobenzyl)-1H-1,2,3-triazol-1-y1]-4-fluorce-6,7,8 ,9-tetrahydropyrido[1,2-a}indol-
10-yl}acetic acid;
{7-15-(4-chlorobenzyl)}-1H-1,2,3-triazol-1 -y1]-4-fluoro-6,7,8,9-tetrahydropyridof 1,2-a}indol-10-

35 yl}acetic acid; and
{7-15+(2,2,2-trifluore- I -hydroxy- 1 -phenylethyl)- 1 H-1,2, 3-friazol- 1-¥1]-6,7,8.9-
tetrahydropyrido]1,2-ajindoi- 10-yl} acetic acid:
and pharmaceutically acceptable salts thereof.



acetic acid; { 715-(3,4-difluorobenzyl1)-1H-12,3-triazol-1-y11-4-fluoro-6,7.8,9-tetrahydropyrido [1.2-aJin
dol10-y1} acetic acid; {715-(4-ehlorobenzy1)-1H-I,2,3-0l-1-y1J-4-fluoro-6,7,8,9-tetrahydropyri do
{1,2-ajindo1-10- 35yl } acetic acid; and
{715-(2,2,2-trifluoro-1-hydroxy-I-phenylethyl)-1H-1,2,3-triazol-1-y1]-6,7,8,9-
tetrahydropyrido[1,2-alindol- | 0-y1} acetic acid; and pharmaceutically acceptable salts thereof II.A
compound selected from the group consisting of: :

H 8 ?lenzw [1,2 3]tr|agpl 1- YA)c@rK SatelRhyeiaRyHde é%!%ﬁ&%@' Ogcetlcdamflz 5(7] (5-
u n rlazo ri do a
indo1- 13%? gc%/ 2%/9 %Z((a' ylsgg[]@ C%%Rt)% >§/‘1¥°€ dﬁ ngij %‘)e&%é‘%ydropyrldo

[1,2-a] ifdoa16-= %ﬂng@ml@gﬂ}jl—hydmxy—ethyl [1,2,3] tr1a701 1-y1}-6,7, 8 ,9- tetrahydropyndo[l 2-
[7-(3-benzyldd:. 2 Biezalit-ydit4-fluoro-6,7,8,9- tetrahydropyrldo[l 2-ajindol-10-yl1-acetic acid; {

fuoro- Thes QIR PERAKL A Y SRRAVAL AT RS RINSIRRR (1 2 Ahiage ety -

10acetic

- {(7TR)-4- ﬁ’ﬁ%‘r‘é F48, (4-fluorobenzy1)-1H-[1,2,3]triazol-1-yI]-6,7,8,9-tetrahydropyrido[1,2-a]indol-10-y11-a
cetic acifi7{B-Henky~(4;Miqtophary L) irgilidhb, 3,3 iazalabyitofyhd O R uaReropysidQicetic acid;

[1.2- a]mcg@h&&a/%) a¢etie acidy dplh tﬁRj tl'%%o(f‘zﬂ r@ﬁ*@x&m@fﬁwﬁﬁhﬂ%ﬁ&z 10-y1}-

31tr|azo 1-yl} 8 O-tetrahydro- pyrld 2 -ajindol- acetic
(R 45a(:2q‘ henzyl1)41,2,31triazol-1-y11-6,7,8,9-tetrahydropyrido[1,2-a]indol-10-y11-acetic acid;

{(R)-745{(THikérildethyl]43(2 Blwiabohidyl)i1i6,[7,2,9 tetrably thyipyiidls, plidalindopy iyl 2adetic
20acid; GR¥i(1d3d &éﬁcfwgophenyl) methy1]41,2,31triazol-1-y1) -6,7,8,9-tetrahydropyri do

6785464 glh@dé R o A 120 ) AE B o A GRS - et 10-7)-
-phenylefthﬁj;llqﬂléasltnazol | -y11-6,7,8,9-tetrahydropyrido [1,2-a] indo1-10-y1) - acetic acid; and
phasmaqeufically-peils4bgieedphenyl)-hydroxy-methyl]-[1,2,3]triazol-1-y1}-6,7,8,9-tetrahydro-
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-alindol-10-yl }-acetic
acid;
1(R)-7-[5-(1-phenylethyl)-[1,2,3]triazol-1-y1]-6,7,8,9-tetrahydropyrido[ 1,2-alindol-10-y1} -acetic
20 acid;
((R)-7-{5-[Bis-(4-fluorophenyl)-methyl]-{1,2,3]triazol-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 triazol-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-y11-6,7,8,9-tetrahydropyrido[ 1,2-a}indol-10-y1} -
acetic acid;

and pharmaceutically salts thereof,

12. The compound of claim 11, or a pharmaceutically acceptable salt thereof,
30 wherein the compound is [7-(5-benzyl-[1,2,3ltriazol-1-y1)-6,7,8,9-tetrahydropyrido[ 1,2-a]indol-
10-yl}-acetic acid.

I3. The compound of claim 11, or a pharmaceutically acceptable salt thereof,

wherein the compound is {4-fluoro-7-{5-(4-fluorobenzyl)-{1,2,3]-triazol-1-y1]-
35 6,7,8,9-tetrahydropyrido[l,2-alindol-10-yl}-acetic acid.
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12. The compound of claim 11, or a pharmaceutically acceptable salt thereof, 30wherein the
compound is [7-(5-benzy141,2,31triazol-1-y1)-6,7,8,9-tetrahydropyrido[1,2-a]indol- 10-y11-acetic acid.
13. The compound of claim 11, or a pharmaceutically acceptable salt thereof, wherein the compound
is {4-fluoro-7[5(4-fluorobenzy1)41,2,3]-triazol-1-ylk 356,7,8,9-tetrahydropyrido[1,2-aJindol-10-y1}-acetic
acid. 14.The compound of claim 11, or a pharmaceutically acceptable salt thereof, wherein the
compound is 14.  The compound of claim 11, or a pharmaceutically acceptable salt

H7R)-4-fgeerf arddkfluarabenzythd HAdASlatigzebvio. . Sidekaiydionyridol k2malindql 40-y1}
-acetic aglgg%lu?.Tg&e %_om o&;qu gf &}a&n ]ﬂ%oé a harmaé:LeutlcaIIy acceptable saltthereof, wherein
the compodun iéetf Y é?g-{%l-ﬁ oroben 8}1 i ,:?]E?ﬁgzagf- -y1]-6,7,8,9- tetrahydropyri do [1,2-a]
indol-10-y1} -acetic acid. 16. The compound of claim 11, or a pharmaceutically acceptable
saltshereof, 10whereinshe campestgdsnd of claim 11, or a pharmaceutically acceptable salt thercof,

((R)-7-}54.1-(4-fluorophenyl)-1-hydr K[1,2.3]-trlazol=15y11
_6’7,8’9.}%%?3?{?3{9&@?‘&)8&’3%J&@aﬁﬁ%ﬁ%ﬁ%&ﬁ?&% #(?T%?’z]’?ﬁmzflf}?ﬂé%?’o’rgﬁgbund of claim 11, or a
pharmadgtitiedikrariddplhsre ladointtadt -wrdsaitidhe compound is
{4-fluoro-745-(I-phenylethy1)41,2,31-triazol-1-y1]-6,7,8,9- 15tetrahydropyrido[1,2-a]indo1-10-y1}-acetic
acid. 6. A phagmacalical compasifen conprsing aeaRauliralealea]vs Ampyas e’ 2
compound of any one of Claims Ito 17 and a phaimaceutically acceptable carrier. 2019.A

o macEUEL o EBEREH of 5 Mo GBI Ho f OB RN sgicBierRL bt
phaolac&fiBe-teimbpditpyricb Ol dim] k@lolHérgin-saidcsmednd ingredient is a leukotriene modifier. 21.A
pharmaceutical composition of Claim 19 wherein said second ingredient is a leukotriene receptor

antagonist selected frqm montelukast, pranluk staofi zafirlukast and pharmaceutjcally agceptable
salts of each. 522.Th(—:‘qg]harm eeﬁcffggP@Bi%?o%%}ghp f Eid) #ﬂ%ﬁ%@@éﬁ‘i@fﬁ% Fistib fheréot.
wherein the compound is {4-fluoro-7-[5-(1-phenylethyl)-[1,2,3]-triazol-1-y1]-6,7,8,9-
15 tetrahydropyrido[1,2-a}indol-10-yl}-acetic acid.

18. A pharmaceutical composition comprising a therapeutically effective

amount of a compound of any one of Claims 1 to 17 and a pharmaceutically acceptable carrier.

20 19, A pharmaceutical composition of Claim 18 further comprising a second
active ingredient.

20. A pharmaceutical composition of Claim 19 wherein said second ingredient
is a leukotriene modifier.
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receptor antagonist is montelukast or a pharmaceutically acceptable salt thereof. 23. Use of a
compound of any one of Claims 1 to 17 in the manufacture of a medicament for the treatment or
prevention of CRTH2-mediated diseases. 10 24. Use of a compound of any one of Claims Ito
17, or a phaunaceutically acceptable salt thereof, in combination with montelukast in the manufacture
of a medicament for the treatment or prevention of a prostaglandin mediated disease. 1525.The use of

Claim 24, wherein said prostagiaadinmeediated diseassns asthma: 26 1heiNsaiotClainid g whgtein
said asthma, is ,allergic asthma. 2027.A corpe}%g n

of any one of Claims.|Ito 17, or armaceutically
acceptakl)feasg tgregff%elp ﬁ%reafﬁal%%nf?gg merﬁ'.ﬁ%1 O&é{}é}/ﬁ%@%’?tagfﬁ%gfaﬁ?Fﬁé%%ﬁﬁ%&ﬁﬁﬁﬁ’gf Claim
27, wherdiatsiecassatiasecepeR)icsalismgach.

5 22.  The pharmaceutical composition of Claim 21 wherein said leukotriene

receptor antagonist is montelukast or a pharmaceutically acceptable salt thereof,

23.  Use of a compound of any one of Claims 1 to 17 in the manufacture of a

medicament for the treatinent or prevention of CRTH2-mediated diseases.

10
24, Use of a compound of any one of Claims 1 to 17, or a pharmaceutically
acceptable salt thereof, in combination with montelukast in the manufacture of a medicament for
the treatment or prevention of a prostaglandin mediated disease.
15 25.  The use of Claim 24, wherein said prostaglandin mediated disease is
asthma.
26.  The use of Claim 25, wherein said asthma is allergic asthma.
20 27. A compound of any one of Claims 1 to 17, or a pharmaceutically

acceptable salt thereof, for use in the treatment or prevention of asthma.

28.  The compound of Claim 27, wherein said asthma is allergic asthmna.
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