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via preparative RPHPLC yielding after evaporation of the solvent the
desired product. Internediates A A1)
5-10do-3-trifluoromethyl-pyridin-2-ylamne The title conmpound is

synt hesi zed according to general procedure GPI starting from5.0 g(31 nmol)
3-trifluoro-2-amno pyridine and 6.9 g (31 nmol) NS. Yield after
precipitation fromthe reaction mxture: 6.78 g (76%. A-2)
5-Trifluoromethyl-3-(tert-butyl-oxyxcarbonyl)am no-phenyl boronic acid A




(0.76 mol ) Pdd 2(PPh3)2 and 40 nL (288 nmol) triethylamne in 40 nL dry
THF. For the work-up the reaction mxture is diluted with ethyl acetate and
smal | anowotsiafisesycl ohexane, the organi c phase is extracrakeobboreat er and
brine. The product is purified by chromatography on silica gel using
hexane/ et hyl acetate (10/1 v/v). Yield: 5.0 g (91 %9. A-6)

Met hyl - (5-tri met hyl sil anyl et hynyl -pyridin-2-yl)-amne The title conpound is
synt hesi zed according to general procedure GP2 starting from4.3 g (23.0
mol ) 5- brono- 2- net hyl am no-pyridine and 4.5 nL (32.2 mol)
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pha is extracted with. water br.i.ne.. The .noroduct is.purified by

Chr ot SRR G ooy obe 40 e Pkl ol e Bt st vi e o
980 ng (M&fdrnin.A-8) 5-Tri net hyl sil anyl et hynyl -pyridin-3-ol The title
conmpound i s synthesized according to general procedure GP2 starting from
2.0 g ( 11.6 mmol ) 5-brono- 3-hydroxy-pyridine and 2.3 nL (16.2 muol)
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1-trinmethylsilyl-ethyne using 66 ng (0.3 mol ) Cul, 303 ng (1.2 nmmol)
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"5 pyr agsguEstiony el elln ddhE bR trdtnafishiRaes Meliinas: ze accordi g to

gen@bal procedure GP2 starting from1.0 g (5.1 mol) 5-brono-|I

H 4. 5- idine.and 1.0.m_ (7.1, 1-trinethylsilyleth
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1-tri met20pb&IOTy98; oetrhWide20 6068183, W 200743 173 b) WCU2Q08ADIT 67 drin B/Gmol )
triphen i 6 mmol ) Pdd 2(PPh3)2 and 25.4 ni (182 nmol
tri gt hyﬁé’?ﬁﬁée?%@%wﬁgo%%ﬁ The fg)r med pgeci pi)tate is fil ter(ed of f anél
the product is purified by chromatography on silica gel using a DCM MeCH

gradi ent,_ Y] oo 405 .0 9 \- - Tri | sil. .ethynyl -3

Him daz%slfﬂftﬁ%rg?%é'ﬁi'gri“ﬁ'teérgﬁ]eeﬁ)m\'ﬁ}é&é%m %l;&r?a%?é%éﬁé%@@%z‘ed according to
gendbal procedure GP2 starting from1.2 g (6.1 mol)

5- brono- 3Hi m dazo[ 4, 5-b] pyridine and 1.2 nL (8.4 muol)
1-trimethylsilylethyne using 34 ng (0.18 mol) Cul, 159 ng (0.61 mol)

tri phenyl phosphine, 128 ng (0.18 mml) Pdd 2(PPh3)2 and 10.1 niL (72.7 nmol)
triethylamine in 10 nL dry THF. The fornmed precipitate is filtered off and
the product is purified by RP-HPLC using an ACNNH 20 gradient. Yield: 606
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330 ng (92 % after extraction. A-20) 5-Ethynyl- | Hpyrrolo [2,3-Db]
pyridine The title conpound is synthesized according to general procedure
GP3 st artwogofwmamed. 1 (14 mmol) TMS-al kyne and 983 ng ( PCci/EPomboled{2€€03 i n
15 mL MeOH. Yield: 1.2 g (61 %9 after chromatography on silica gel.A-21)
6- Et hynyl -3 H i m dazo[ 4, 5-6] pyridine The title conpound is synthesized
according to general procedure GP3 starting from706 ng (3.3 nmol)

TMS- al kyne and 227 ng (1.6 mol) K2COB36n 6 nL MeOH. Yield: 491 ng (94 %
after extraction. A-22)

4- Met hyI--$ta@mstinr(l\/ﬂ<1 04810 hatihy thepdterstra|-farymulavA dielowlis Y8 RRS-aminbhe [3-i t | e

20 g, ( TR Bt v BV ER B 8Pl PO Bl PRBHRRE M A (16 mmol )

3-trifl uoflemeiHenl eyl -dner @se camed RR)¥E-exal4-43- (taﬂucmrhemylbﬁcﬁq 5.0 9 (99 9.

A-23) 4- Met hyl -6-(.3- -Rhenyl ne.lhe title conmpound is
Synt hes UD LM S BEP T AL P e S BB iAo gt 2

nmol b 2- am no-4-chl oro-6-nmethyl pyrimdine and 2.7 g (18 mmol)

3- cyano- phenyl b?ronic acid. Yield after extraction and crystallization
fromdieE N@IZ(}J (100 %9 . A-24)

4- Met hyl - th I-p enyI -pyrimdin-2-ylamne The title conmpound is

synt hesig procedure GP4 starting from2.0 g(14 nmol)
2- am no- 4- chl or o- 6- et hyI yr| Nne and 2.5 g (18 mol ) 3-net hyl - phenyl
boronic acid. Yield after tion and re-crystallization from
diethylether: 4.1 @)(>100 % g imately 70 % pure). A-25)

4- Met hyl - 6- (3, 5-di net hyl - phenyg) - pyri m di n-2-ylam ne The title conpound is
synt hesi zed according to general procedure GP4 starting from2.0 (14 mol)
2-am no-4-chl oro-6-nmethyl pyrimdine and 2.7 g (18 nmol ) 3, 5-di net hyl phenyl
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Cco un I'S syntnesi accoral n n roceadure star |ng
from’1. $Ngyee ?ﬁ%ﬁ’f)g@g%ﬁ ﬁbclassc%ﬂwﬁ@ﬂ% a'gler‘.‘;t/ efefy 1 Rifaglinin @'Pf&)pba‘? g (14
mmol ) 4- rﬁ@wcfr@abéhep ItayliptihGfe@iase agl @hanﬁiatc@utudalnyza&mtﬁbl@éalttshﬁersbme pl tat ed

pr oduct isclo g bgyliatentmao 62698 891%?13 m@xamplteh/eof(iiﬁ(gIOr?fO%4%é)dC'5l tal?1

obt ai ne

5-1 odo- Asutagrtdwlphas;ﬂr?até iohbi@Ir 188 diyélogddan YV 2085/003 5 endrit Va1 ne The title
conpoun% égem zed according to general procedure GPl starting from
5.0 9(1 %2&%35 met hyl - 6- (3-trifluoronethyl - phenyl)-pyrimdin-2-ylam ne
and18.3 g (15 rrrml) NIS Yield after chromatography on silica gel with

5- | odoo}%é*fﬂ%)g %9 (Oo“ E&’ﬁ%sspt)ﬂé?ﬁﬂ“facﬁifﬁ Rifeimiate o IniseenifiremPeEP & oL Agbund
I's synt hRsiesk tefaenos bithgs nadgetesd dpsupssadire GPl starting from 3.2 (12
mol ) 4-met hyl - 6- (3-cyano- phenyl ) -pyrimdin-2-ylamne and 2.8 g (13 nmol)
NI'S. Yield after chronmatography on silica gel with DCM MeOH:. 3.5 g (78 9.
A— 29) 5- Ammtéormﬁtdﬁysh fcﬁ-s(tzSgIﬁ»tlﬁlisr‘ﬁﬁrﬁmér‘c@hy&ﬁ\}’alhl)ablléwmgi tdbmraaeyabmmnauxr 51‘% Aitle
[ nt hesi cor eneral procedure rom
328" Yt Pl Be it FTDBREHF PR e D nd 2. 5
g ( 11 nrrmle)naMeyantinet®™ after chromat ography on silica gel with DCMI\/EO—t
1.1 g (31 %9. A-30)
5-1 0do- 4- net hyl - 6- (4- met hanesul f onyl - phenyl ) - pyri m di n-2-yl am ne The title
cz:ogpoungl \iglaaglwmh hiesf-287) Iﬂﬁﬁ@rtgé @@udft@rag@ﬂﬁu@B M@ﬁ@@s?-({j[mwzoﬁbgaubmgnfbhgml o
g sul f on I m.din-2-ylam ne an
6 (709" Iy Rpoe YR 2B Hse RORoF (SR BEIHBATT on i xt ur o wi ¢ h
wat @6:  JdbntinfPanfifoladdtyd-L)cyano-pyrrolidine,
4- Chl or 0- 6- met hyl - 5- pyri di n-2-yl et hynyl - pyri m di n-2-yl am neThe title
conpound is synthesized according to general procedure GP2 starting from
1.5 g (5.6 nmol) 4-chl oro-5-iodo-6-nethyl-pyrimdin-2-ylamne (GP3) and
0.84 nL (8.4 mmol) 2-ethynyl-pyridine using 106 ng (0.57 mml) Cul, 390 ngy
(0.56 mol ) Pdd 2(PPh3)2 and 7.8 nL (56 mmol) triethylamne in 10 nL dry
DMF. Additional amobunts are added after 24 h and 48 h reaction tine,
respectively. For the work-up the solvent is renoved in vacuo and the
product is purified by chromatography on silica gel using a DCM MeCOH
gradient. Yield: 2.0 g (>100 % approximately 70 % pure). A-32)
4- Chl oro- 6- net hyl - 5- pyri di n-3-yl ethynyl -pyri m di n-2-yl am ne The title
conmpound i s synthesized according to general procedure GP2 starting from
4.0 g (15 nmmol ) 4-chl oro-5-i odo-6-net hyl -pyrimdin-2-ylamne (GP3) and 2.0
g (19 rrrml) 3- ethynyl pyr|d| ne u5| I ng 282 g (1 5 rrrml) Cul 1. 0 g (1 5
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(DCM MeOH gradient). Yield: 1.23 g (50 %. A-37)

5-Et hynyl - 4-(3-trifluoronethyl - phenyl)-6-nethyl-pyrimdin-2-ylam ne The
title compountiisessynt hesi zed accordi ng to general proceduwmr208cEr@rti ng
from1.2 g (3.5 mmol)
4-(3-trifluoronethyl-phenyl)-6-nethyl-5-trinmethylsilanylethynyl-pyrimdin-2
- ylamne (A-36) and 120 ng (0.87 mmol) potassium carbonate in 5 nL MCOH.
After stirring for 2 h at RT, the reactfoen mixture is diluted with DCM and
the organic phase is extracted with water. The organic phase is dried over
NGP2SO4 and the $hlvent is renmoved in vacuo. Yield: 523 ng (54 9% .A- 38)

4- (4- Vet hanesulfo\&yl-phenyl) 6- met hyl -5-tri nmet hyl sil anyl et hynyl - pyri m di n-2
- ylam ne The titl e~ ound is synthesized according to general procedure
GP2 starting from3/O q (7.7 muol)

5-i odo- 4- t hanesul f onyl - phenyl) - pyri m di n- 2-yl am ne (A-33) and
1.6 nmL (12 I) litri methyl silylethyne using 147 nmg (0.77 mol) Cul, 541 ny
(0.77 rmmol 4l I PPh3) 2 and 11nl (7.7 nmol) triethylamine in 18 L dry
DMF. For th rk-up the solvent is renoved in vacuo and the product is
purified py Sulc ography on silica (DCM MeOH gradient). Yield: 2.45 g (71
% approxi mately 80 %p{)ﬁ)e) A- 39)

5- Et hynyl - 4- (4- et hanesul f onyl - phenyl ) - 6- met hyl - pyri m di n- 2-yl am ne The
title conpound is synthesized according to general procedure GP3 starting

from 2. A/@aifpif |§'§'§l=,lc}flcally disclosed in US Patent No. 6,166, 063 and i in Example 1 of WO
4- (4- met hanesul f onyl - phe ﬁlﬂ-Grrehl-S-trlmethl i I anyl et hynyl - pyri m di n-

2-yl ani r@@“ﬂ%@p%ﬁ*ﬂf Sﬁﬂ‘éo d@Q“F@'”rﬁﬁ%plﬁdﬁﬁ%@é’i@rﬁo@ﬁoﬂa -& ¢rystalinedormye OH.
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dried over ni product is treated wmth water, filtered off
and dri edldagitia. camb@ﬁ@rmuiatgd gs (jgg:rldp@d R W) 00/34241 or in WO 2005/067976. A

[3-(2- A%Mf&fﬂ@?éa@é!kﬂ@a}%bﬁﬂﬂhﬂulérdﬂ i aBsdrib v io o0 isdragheny! | - car bamic
acid tert-buty\ ester e title conpound is synthesized according to

gener al Fp}r@@@dareeg QA prepess tampamigaatyrentodamnuigie eI toasusertbisycompound or a salt

2-am OthéreBhlré?ér%née [EBh{Y maBY fd Ho8d Bscshie. 7 9 (14 mol) _ _
5-trifluoromethyl - 3-(ter -butyl-oxyxcarbonyl)am nophenyl boronic acid
(GPAP. The product is precipitated fromthe reaction mxture by addition of
wat er . Yd\ lbfbt ?Jrﬁﬁfatlgﬁ Ydr%da”gtllpﬂrpls%mn%ﬁgaﬁga\fahglge%derﬁhéilrﬁde name Galvus®.

[ 3- (2- Ami no-5-10do-6-net hyl™-pyrimdin-4-yl)-5-trifluoronethyl-phenyl] -

car bani A ol farewtatipa fof\vildaglielin/mgdormin cembinaiuIA ¢omenesgialhrrvsilate uaderor di ng
to genergl trga@ﬁg,qgr@,(:@?@startl ng from550 ng (1.5 nmol)

[ 3-(2-am no-6-nethyl -pyrimdin-4-yl)-5-trifluoromethyl-phenyl]- carbamc
acid tert-butyl ester (GP40) and 336 ng (1.5 mmol) NIS. Yield: 733 ng (99
9N . A542). d3a I|pt|n (BMS- 477118) havmq the structural formula C below is (1S,3S,5S)-2-{ 28) 2-

[ 2- Ami no- 5- (b-am no-pyridin-3 g ) - 6- msthy pyrim din-4 -yﬁ

trifl uoraspaeRy- fwﬁ&qua%mfaﬂnyaa%ylh wBéakicylal§\1 - Odxaxape-Prarkanitrile. @Ié@rpound
I's synt hesied) @%F&V%ﬁ&tﬁ?lgéﬁ@L -d%- @%qqé‘tﬁgn(gaghn%hﬁr"lé' ng from733 ng (1.5
mol ) [3-(2-am no-5-1 0do- 6- met Ayl - pyrim di n-4-yl)-5-trifl uoronet hyl phenylj -
carbamc acid tert-butyi ester (A-41) and 262 ng (2.2 mmol)

2- am no-3-ef hynyl pyridine (A- 15) using 28 ng (0. 15 mol) Cul, 104 ng (0.15

nmol ) Pd 2 m. (15 mol) triethylamne in 14 niL dry DVF. For
t he work-uyp t\he s i s renoved in vacuo and the product is purified by
chr omat og gel (DCM MeCH gradient). Yield: 632 ng (88 %.
A-43)

5- (6- Am no- myrl(al n+pyl ethynyl)-4-(3-am no-5-trifl uoronethyl -phenyl)-6-

met hyl - pyripi di n-2-ylamine The title conpound is synthesized starting from
632 mg (1.3 mml) {3-[2-am no-5-(6-

am no- pyridin- Sgy)l et hynyl ) - 6-net hyl -pyri m din-4-yl]-5-trifluoronethyl - pheny
| }-carbam c acid‘tert-butyl ester (A-42) by treatnent with a 4 M sol ution
of BOl in dioxane. After conpl etion of the reaction t he solvent is renoved

I()?N\éﬁ%gx%btéqtl\gﬁg §€ 'fh;ﬁ )tggéll%oe%An yt hPatent ﬁo 55,%t7uern%tiﬁ%x u%%b%f%b““ on
3- (2- Amgugegboghl or o- 6- net hyl - pyri m di n-5-yl et hynyl ) - phenol The title
conmpound i s synthesized according to general procedure GP2 starting from
500 nmg (1.9 nmol) 4-chl oro-5-iodo-6-nethyl-pyrimdin-2-ylam ne (GP3) and
396 ng (2.8 mmol) 5-ethynyl-1 Hpyrrolo[2,3- ]Jpyridine (A-20) using 35 ny
(0.19 mol ) Cul, 130 ng (0.19 mol) Pdd 2(PPh3)2 and 2.6 nL (19 nmol)
triethylamne in 6 nL dry DMF. The product precipitates fromthe reaction

m xture, is filtered off and washed with DVMF. Yield: 436 ng (75 % . A-45)
4- ChI or o- 6 met hyI 5 (3 met hyI 3 H-| m dazol 4-y| et hynyl ) - pyri m di n-2-yl am ne
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suggest that CRTH2 plays a proinflamatory role in allergic diseases.
Therefore, antagonists of CRTH2 are believed to be useful for treating

di sor der sweuofv/asssast hma, all ergic inflammation, chroni ecolErbonaotove

pul monary di sease (COPD), allergic rhinitis, and atopic dermatitis. The
invention is concerned with the conpounds of fornmula I :and

phar maceutical ly acceptable salts and esters thereof, wherein Rl, R2 and R3
are defined in the detailed descriptioBand clains. In addition, the
present invention relates to nethods of manufacturing and using the
conpounds oaé ehthiodimemt,|saasglipth is iashepfoan whiteHCI sait ordBnMpasi-ibénznstecaittagi ni ng
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and phrases used,,i rinti j are.defined as fo]lows: The
e+ aregr ol g R b AP 2gPB k. B Bur o B el That i
at t achedablet anddseebedihMOR006M11@841.e by one or nore chem cal bonds thereby
form ng part, qof a nolecule. For exanple, .tfhe variables Rl R2 and R3 of
for mul a 1O FEANP §6 Gt Beress Prtaniiting, P Ieripte 5 isePeompeun or 253t
f or mul a thereyf, sefeened srthudmade tontheed do@moantd.o a particular noiety with one
or q@re hydr ogen atons, the term"substituted" refers to the fact that at
| east one of the hydrogen atons of that noiety is replaced by another
subst i t uexidbgliptin (BY R322) haingethaspletural foemtiarErbélbwvie?-({@HK3R)-FSarmsopipatidio- by
hal ogen”, refers, t e fact .t hat e or. .ngre hydr n atonms of a | ower
al kyl (Jéylgéﬁ%%gb%{}'(gmgﬁéd'b-\é(%?'ggp r'ﬁg}d'gﬁéﬁmé{ﬁ%ﬁ%ﬁﬁ%ﬁgféen atonms (i.e,
trifluoronethyl, difluoromethyl, fluoronethyl, chloronmethyl, etc.).
Simlarly, the terym"lower cycloal kyl substituted by |ower alkyl" refers to
the fact th or nore hydrogen atonms of a |ower cycloal kyl (as defined
g aced by one or nore |lower alkyls (i.e, 1-nethyl-cyclopropyl,
propyl, etc.). The term"optionally substituted" refers to the
3  NO drogen atons of a noiety (with one or nore hydrogen
utrgoes not necessarily have to be, substituted with
: Ngrn1"alkyl" refers to an aliphatic straight-chain
sat ur at ed2hydr ocarbon noi ety having 1 to 20 carbon atons.
In particuba odinments the alkyl has 1 to 10 carbon atons. The term
"l ower al kyl" Hefers to an alkyl noiety having 1 to 7 carbon atonms. In
particul ar emb@di ments the | ower al kyl has 1 to 4 carbon atons and in ot her
particul ar enbodi nents the | ower alkyl has 1 to 3 carbon atons. Exanpl es of
| ower al kyl's ingtyde met hyl , ethyl, propyl, isopropyl, butyl, isobutyl,
sec-butyl and t -butyl. The term "l ower cycloalkyl" refers to a saturated
or %rtly unsat urated non-aromati ¢ hydrocarbon ring noiety having 3 to 7
carbon atons bonded together to forma ring structure. Exanples of

cycl oal kalbgliptind speeificsity displaseylin USy200612619T1, ERyt386pEhapd in \B{Pc20D5¢00pB8 And

cycl ohe |, rm’l .al kenyl" refer an aliphatic straight-chain
or br an@héﬁg 8&2@9%@&%@%@% 'ﬁﬁl%&m Rfa'vsi %egniﬁg@os ag, Icsar} 0 Cth!'ﬁr'gér\?aaﬁg't%avi ng
at | easttogyiae calt bach d0diaclbged id YVOI200H0B56291 A ghesstaf this embeditredi efets £ t he

| ower al kenyl. 2.1 car.bo t nd_in other j 3
cor bon di Slgin BSecdie. ofipRPR i pdalrhe? RS RO TR Rostzd 4
2- pROpemybcest finpreparing alediiptireisdisclddet irt WOy LOGYINtH 2368 lnt eapetificAllyeint¥Om " | ower

al koxy" . Dj e - rej i s | K s . defi ned

ot evi oud 7 RERERE AR ey § el s e ol Send 8l oy

npr opoxygdmisisierezpaxgescribdalin 3§, 2008 I3 A2 66k -ormelatidnst af o gdipitin twith frddiotrmoiyar The
term "l ower,. | koxy, f i < s erein.R.is | ower
cycl oal kp\é\?ghéas%%ﬁéeg ?enéé%?)éﬁtr)%({/ﬁo\/g{s)lsszg@gﬁ%%@s\ﬁgzqog\//\djﬂ 45:\4;5%%;5%&\(@ i noi eties

i ncl ude Foydetdisiteg.yonamprocyss tomeattufeciure Thodornaiate bf twese thislcamppliid ped sals t o
t he [ - - rej ' | as defined previously. An
exar%p%})eqﬁ%%&%@&%%ﬁ%%@?d&d tzlgge‘%%(.gur%@/‘term "heteroatont refers to
nitrogen, oxygen, or sulfur. The term "l ower heterocycloal kyl" refers to a
saturated or partly unsaturated nonaromatic ring noiety having 3 to 7 ring
atons bonded together to forma ring structure wherein one, two or three of
the ring atons is a heteroatomwhile the remaining ring atons are carbon
atons. Exanpl es of |ower heterocycl oal kyls include piperidinyl,

pi perazinyl, pyrrolidinyl and tetrahydropyran-4-yl. The term "Il ower
het er ocycl oal kyl oxy" refers to the noiety R-O, wherein R is a | ower

.

U
atons) ca ,
anot her su f
or branched- ghai



The term "l ower cycl oal kyl sul fonyl™ refers to the noiety -S(O -R, wherein
R is lower cycloal kyl as defined previously. Exanples of |ower

cycl oal kyweubfoanydes i ncl ude cycl opropyl sul fonyl, cycl obecylEprédbombo and
cycl opentyl sul fonyl. The term "l ower heterocycl oal kyl sul fonyl"” refers to
the noiety -S(O 2-R, wherein Ris |ower heterocycl oal kyl as defined
previously. An exanple of a | ower heterocycl oal kyl sul fonyl is pyrrolidin-1
-yl sul fonyl. The term "l ower al kyl sul f-dhyl ami no" refers to the noiety
-N(H) S(O 2R, wherein Ris |ower alkyl as defined previously. Exanples of

| ower al-kK2Es U RabByNethylsdoshdngtdxadel-4rpi)-eiHytamihalrace il pyarobidinke-2-carbonitrile or a

et hyl sul fonyl am.nqg. The term "] ower .al kyl ani po" refers to the nmoiety -N(R),
whet ei n Ry AtRonERE ok M P AR BBy iyl o 'of 2 | ower

al kyl ami(88)-il [ 1rretTimk tugi- 3104 -piidtin-8 ei-imid dzmhe ryl )ehiraparhiani-aety - efredlidine€- t he

moi ety -N(R) (R ). wherein d R are | r al kyl as defined previously.
An exarrpqaéb%‘gtﬁg ‘Iré’\ﬁé‘?ma?%ﬁ“%ﬁﬁgrﬁcﬁ%ot?%'ea?' © ?ﬂ?'an‘i no. The term "Il ower
triabkylsilyl" refers to the noiety -Si(R (R )(R') wherein R R and R' are

I | kyl defi ned ' ly. . A I f I ' ilyl i
tr1 met nyh e FRmosest e S B o e S e HePerd MBS ch or o,
br ono orTHeadesyldiiakels sf thé ffiemesr sempouchidcat \eell ad drgstalénarpdiimdrpbg ¢rereafraré hydr o

f he ,noj d - . I h i
|l cat SEORg T W Fodb BBt P BPE Sl e e POmeS gt ¢ 1 or mut o
or " conpoystalineopolyrherphe thendat aredisélogsvpio WA 2007 /07 05 76U Tadse edrepainte campe
|, ected f t he,. f. ' t he f I
(i maPui g ARo S pha e il 1o e em s e SO ¥ P By such

conpoundjar détads teeg.mn’ ppracesscte unaredd diyre alodepiuddit er salidestheseedansouinds bhose

salts which.retain.the higlaogical, effectiveness and properties of the free
bases or® %Iber%c%l rc??,rer\'/ﬁ‘ﬁ lgﬁwugggac%otp%ms&%) P%‘SPIQéy or otherw se undesirable.
Salts may be forned with inorganic acids such as hydrochloric acid,

hydr obr omi j I i\C..aCi ni t.ri [ har i id. the |ike,
o of or aBG  oHT SRR AR ESS bl BS s 1 ERBRR R BE ey

pr ogboni alisaquiaglinegd-yig-a+fiuorcatdtiayl-ppyrolicin-2-oae iod 2 phamhaceuticdlly acoaptable salti d,

mal oni ¢ tﬁcri 81'- salicylic acid, succinic acid, fumaric acid, tartaric acid,
citric acrd, benzoic acid, cinnamc acid, nandelic acid, nethanesulfonic
acid, ethanesulfonic acid, Fol uenesul fonic acid, L/-acetylcystein and the
like. In addition, gglts y be prepared by the addition of an inorganic
base or an organic @aée toYhe free acid. Salts derived froman inorganic
base include, but af® imted to, the sodium potassium |ithium
anmoni um gal ci um] and magpesiumsalts and the |ike. Salts derived

ude, but are not limted to salts of primary,
secondary, ertijary am nes, substituted am nes including naturally
occurring aubsti ttvt'ed am nes, cyclic am nes and basic ion exchange resins,
such as isopropylam ne, trinethylam ne, diethylamne, thethylam ne,

t hpropyl am ne, et hanol am ne, |ysine, arginine, Nethyl piperidine, pipehdine,
pol yam rmenhig esrhfsundrs@dinighdddder itsT repaiapw dirdissdsed e Wi 26@51000828eAt | on can

be present in_the formof pharmaceuticall ccept abl e salts. The conpounds
of Phe. FrEsEsH{on RiGRAIECHS camParach speciiak i dMyropRlErde,saf bralso disciosed n
ItOEar nmaceyo %Im];BI%Wf@,e/llwofz@bg/oesm{j §ndW(B2(zj08TIGB§8ﬂm.'EI_TIhVé c@figoeidhyah bf%SE ﬁr s of

e acids o rmul a o be used as prodrugs).. S) e
pr esent PWﬁ'ﬁtﬁgﬁhe‘ EAAMACE I GRECUBPRAHOB RS qe.sggo%a%‘séﬁf?%ﬁ ol vation can be
ef f ect edrdrijetdie, &:@WnSepdkedd e niEHUR AL Lol it UPite ©f &sudd thisdidnipalied Bt ac4it i . e.
as a conﬁ%gggnce of hygroscaglfc properties of an initially anhydrous

conmpound EIRISNSE IS (1S Aede fDRFSe eoTHI¥ IS t hat have the same nol ecul ar

forpgl a but differ in the nature or sequence of bonding of their atons or

the arra nt of thejr in space are terned "isoners."” |soners that
differ i'Rgt%E@H%Iﬁ’rPBW&E' hI'%?(ggﬁ‘é)'r“'(gtatBIﬁ‘E“'PW'é'%'&B%er fig-1e Ip%ga"dm-i-

" st er eoipaiBtihone [hI8S h&hnee GBS Sy liptirD oﬁb@h@ﬁﬁ@éﬁﬁééﬂﬁ%&é’ptﬂﬂ@%ﬂ thereof:
configuration at one or nore chiral centers which are not enantioners.

St ereoi soners bearing one or nore asymmetric centers that are

NONS UPerTHIPESATY LR Nk Mstho dERRLEs Fep&aton Bic@sciéHed ih YORO0S/eTEUTYI PARSS .
Whe§ a %pgqgﬁ$d has an asymmetric center, for exanple, if a carbon atomis
bondQd t/#% - different groups, a pair of enantioners is possible. An
enanti omer can be characterized by the absolute configuration of its
asymetric center or centers and is described by the R and S-sequencing
rul es of Cahn, Ingold and Prelog, or by the manner in which the nol ecul e
rotates the plane of polarized |ight and designated as dextrorotatory or

| evorotatory (i.e., as (+) or (-)-isoners respectively). A chiral conpound

f r onor gani TNaSy



capsul es, suppositories, powders, enterically coated or other protected
formul ations (e.g. binding on ion-exchange resins or packaging in

| i pi d- pr owei2oimaséssl es), sustai ned rel ease fornul ati onspCTEPRENOHE]0
suspensions, elixirs, aerosols, and the like. The carrier can be sel ected
fromthe various oils including those of petroleum animal, vegetable or
synthetic origin, e.g., peanut oil, soybean oil, mneral oil, sesane oil,
and the like. Water, saline, aqueous ddftrose, and glycols are preferred
liquid carriers, particularly (when isotonic with the blood) for injectable
sol uti orfr dEtzanIs esxgtrcpi @probegsmlrmdtmarmrbpnb formiulate en tiusseattigiconpbuad boa salt
conprisghsgg g 8?8 HS sg u ns ﬁf t he actlve i ngredient(s) which are
prepare %? ﬁgggp 3 @%ng %&W@H\%nt(s) in water to produce an

aqueous sol ution, and renderlng the solutlon sterile. Suitable

phar mace t clude st ar. e l.ose

et oo, PSS ARG G S Aol Bl P arenod e Ber ol ed e

st eabat ejlfltmmblpendm %nabea mhmmeoilcaﬁpaomm@‘sﬁt themdf:um chl ori de, dried
skimmlk_ glyggrol, propylene glycol, water, ethanol, and the |ike. The

conp05|t¢ ns na? be subjected to conventlonal pharmaceutical additives such
as presery, |ve tabiliz{ng\agents, wetting or emnulsifying agents, salts

for adjust\in \g/uggs buffers and the |ike. Suitable
phar maceut | carrl Is and th5|r formul ation are described in Rem ngton's
Phar maceut i cal® Sci enfles#ly E. W Martin. Such conpositions will, in any

event, contain an effective anount of the active conpound together wth a
suitable carrier so as to prepare the proper dosage formfor proper

adm ni st7rad b&ﬁpdtmdtdha nﬁ&ﬁbdl:i BRfts prePartahién BreadisdicRdah W@QO@HHMK&ndt he
present inyvention ectlve anount of any one of the conpounds of this

i nventi df® 890@2@8%@ r’fé’f P'%tﬁ' oft- QR OTOERE t%BT?ﬁHfﬁ‘fH’ée de fqrmuett AVertsEdHS or a
phan gac eldmpoahd ¥r 26618 HeAdUf Sefefériceds tHes htddelth eheefdoclimedm ni stered via any
of the usual and acceptable methods known in the art, either singly or in
conbi nati on. The conpounds or conpositions can thus be adm nistered orally

(e.g., hygsal)aqyi[{an)1R)S3LPIH-N@UATlidz0l- W@frﬁéthﬂ)’c@blbb!er(tga@uno]-b@ét?l@-ﬂ“SCU| arly,
|ntravenously, or subcut aneous y), rectal

ositories or
was hi ngsf)UOFQWE{H%‘EI'e‘?'?rt&?VbO(‘EF"@ (alsg Rt"ﬁe‘éﬁ‘@&gl“%ﬁroé?lpb%m%ﬁeug lly RRcgriRkIpAalt
(e.qg., hbperagrosol), and in the formof solid, liquid or gaseous dosages,
|nclud|ng tabl ets and sus ensi ons. The adninistration can be conducted in a
single unit dgs th @entinuous therapy or in a single dose therapy
ad libit M+N hé' Sonposition can also be in the formof an oi
enuI5|on or dis |on||1Eij§unction with a lipophilic salt such as panvic
acid, or the formof a degr adabl e sust ai ned-rel ease conposition for
subcutaneous or intranuscul a¥ adnministration. In detail, the present
invddtion relates to the conﬁounds of formula I :and pharnaceutically

acceptabl e salts and esters thereof, wherein RL is ( 1) hydrogen or (2)
nmet hyl optionally substituted by quoro and R2 and R3 are independently

sel ect ed s SRAMRMEI NG petBeAssPs S prgPation arp) dispiesegdm WQ 2006/8¢@525Emy - NCp:
(4) | owaryoRdoglooards. é@(})@'ctﬂb!alﬁylépa‘-’rﬁnbél t—t&|esdnaMdé1ﬂtJqu&Hane(s5)fo¢aQ@eﬁd pycl oal kyl

optlonally substi t ut | ower al kyl; (6) |ower al keny (7) 1 ower

al kanoy|tolugassulfgRge- Zaridsiajs. §-g)on %R@Pe%%/*@lr@%n%%we t@lfg')ml'%t@té’l" to use this

het onoC yhRakkY bi a Gall thbleds P8RRerR@liS T8 e RAb kdsbcumarty. | over

al kyl'sul fanyl, lower cycloal kylsulfanyl, or |ower heterocycloal kyl sul fanyl ;
(13) | ower aIkyIsqulnyI | ower cycloalkylsulflnyl or | ower

het er OCYQRQQL[B-)@-NHH% B&Sbl‘ldlﬁ—’h%)b 3 ﬁWyI-Q'Mb%JB f4QﬂWdro bHV@hmldln 1-y|methy|]-4-

cycloalk%/.18 | ower "het er ocy cloa yl sul fonyl
al kyl sulf FWP%OHGH'GPfL%PhPW‘v@é?PU%HaNW%ﬁﬁF’FﬁP'e%@LW‘G'IGSTAer d| aI kyl am no; and
(18) I ower triagdkylsilyl. Unless indicated otherw se, the genus of fornula

| and any subg ra thereof enconpass all possible stereoisoners (i

(R) -enantioge ¥y (S)-enantionmers) as well as racem c and scalenic
m xtures_thdireof. In one enbodi nent of the invention, the conpounds of
formul a T eN R) enantionmers or pharmaceutically acceptable salts or

esters t e depicted in the follow ng subgeneric structural fornula
|A for t%e (R)- na tiomers of formula I : wherein RL, R2 and R3 are as
defined previou ” I n anot her enbodi nent, the conpounds of fornula |I are

(S)-enantionmers or pharmaceutically acceptable salts or esters thereof as
depicted in the foll ow ng subgeneric structural fornmula IB for the
(S)-enantionmers of formula | :wherein R, R and R are as defined

previ ously. In another enbodi nent the present invention is directed to a
conp05|t|on conpr|5|ng a ntxture (racentc or othermnse) of the



I n anot her enbodi nent the present invention is directed to the conpounds of
formula | or pharnaceutically acceptable salts or esters thereof, wherein

Rl is di fwoaommasdsyl . I n a nore particul ar enbodi nent t lpeTmPe@eNtoITMVENt i ON
is directed to the conpounds of formula I A or pharmaceutically acceptable
salts or esters thereof, wherein RL is difluoronmethyl. In another

enbodi nent the present invention is directed to the conpounds of fornula I
or pharmaceutically acceptable salts ofllesters thereof, wherein RL is
trifluoronmethyl. In a nore particular enbodi nent the present invention is
directed to the conpounds of formula I A or pharnaceutically accept abl e

he. pr oot ComRerh e BEIC Py kol staRaion gt ff B0qsii oo

phar macdus 20160530, Pt 20F £33350, SV 120081085629, D QO@?/OWQW@ RO 7NL3BS, ar e

| ower - ai Wyt 200855 4Bl HOLRE eGalott BB HabR sBimorbal) o ReldRly 1)

| oweb cyintlodd thglsuscilatt (1@ 2008136 7469k beaddayd, be(mﬁe)nebmmgtdletteluen@mjlfométkyI

kgt outtRyHABRRYE and Rlrodi e SR 7Y e rackagiotRo ki) e SHE

(13) | oveerto at«wllmnlmmunarmda(siam)helr@ryf/enefeiemdehyltramme tontheseatdeameetsbodi nent
the present invention is directed to the conpounds of forrmula | or
pharmaceutically acceptable salts or esters thereof wherein R2 or R3 is
haI ogen -Gt 8)-24$2 ’((Bl)HZIfCCyanoIrpchroldljm-bwmaoxceethyledmo]-IprowI)mem%Iptetriaio’l@ yl)-

i ment s flu chl oro th odi nment ,
Che 8 ectht MR bibF o Plsty g e Hesthsauac S peRibagh iy

phar mac gutarmnatdwicalycepe@tbble salitieseadr esters thereof wherein R2 or R3 is

| ower al kyl jsuch as_nethyl, e{hyl, propyl, isopropyl, butyl, isobutyl,

sec- butyl o sgne speC|f|c enbodlnents R2 or R3 is nethyl,

i sopropyl_ ¢ another enbodi ment, the present invention is
directed t? t he romula | or pharnaceutically acceptabl e salts
or esters thereof wherein R2 or R3 is |ower alkyl substituted by hal ogen

such as trifluordfetyyl\ difluoronethyl, 1,1 - difluoroethyl, or
fl uoromet hyl . | nMsgye sp

cific effbodi ments R2 or R3 is 1,1- difluoroethyl
or trifluoronethyl

. In cific enbodinents, R2 or R3is
trifluoronmethyl. In anothe odi xent, the present invention is directed
to the conpounds of fornula I ©r pharmaceutically acceptable salts or

esters thereof wherein R2 or R3 is Nower cycl oal kyl such as cycl opropyl,
cycl obutyl, cyclopentyl, cyclohexyl or cycloheptyl. In some specific
enbodi mrents R2 or R3 is cyclopropyl or cyclopentyl. In another enbodi nent,
the presks compamdizod Methals fectepreparatiore arsotipaenedsn YO 2ORaT &1 57 and

phaygac c I f is
I ome?ac% (?i/ @ﬁbgg%?%'@ ég 6"?%%?0%5% E{/@aé@%ﬁﬁ%to‘i‘@%@hf&l -cyc% o@crﬁsopyl or
1- et hyl cx;omp@pn@pya salt Hnesemﬁs"emmeﬂss thue miasidi tondiretse dRRUENtRS | s
1- met hyl - cycl opropyl . I n anot her enbodi nent, the present invention is
directed to the conmpounds of fornula | or pharnaceutlcally acceptabl e salts
or esters3-{(RBAEHH- [M}%N@tfrvl RephenylR31-pyraraien)pireraziot yipwedlidipt2-such as
plperldl 0 | . I i.f ments R2
b orBPRIRRIRY als ori IR eAdMp cn 2 e RECELTRAE ccbm@RRc 1=
dlréﬁtedhmeothe conpounds of formula | or pharmaceutically acceptable salts
or esters thereof wherein R2 or R3 is |ower al kanoyl such as propanoyl or
acetyl. In sone specific enbodinments, R2 or R3 is acetyl. In another
enbodi mektis carmpoyndesd methenlsehnt itopreparation erst distlesedtiméV@ 8R4 4RAU Spetifi€ saltaul a |
O Dhar e SHCICE) INWBCERRIRN S0 S W Sh0dHleae (HBERAGT MACHBIEL, 2 OF RS 1
| ower aI § 3 n-’but oxy,
isobut oﬂwdrmnldatloteyaba) CembmbmromraWanmrtms§pm©o¢1md:lseiebcrche|damv\é9 R2 or
R3 g ”%687‘1&87@5 'Il%)r(éeta% el 8&% H}a%p%tcﬂﬁé, tSIF&RI?IIJIﬁBHo JsBqhiQr esent
invention I's directe ounds oF formila I or armaceutical ly
accept ablogahd or asalg theeadd, refeeerw@fls Wulemde tRthease dQBurinsntIsower cycl oal koxy
such as cycl obutoxy or cycl opentoxy. In sonme specific enbodi nents, R2 or R3
is cyclopentoxy. In another enbodi nent, the present invention is directed
to the cdERHURlSRyPYrdidinid-alaminelagiginyeoldin-Reydbopngacehiasbiremsdl t s or
esters t rel ssul finyl such as
met hyl suﬁégﬁg{m)@?@ﬁgﬂ |u(HE '%Cbé‘?té@%@éﬂeﬁ‘{ finyl. In sonme specific
enbodi nents, R2 or R3 is isopropylsulflnyl I n anot her enbodi nent, the
pr esent invention is directed to the conmpounds of formula | or
pharmaceutically acceptable salts or esters thereof wherein R2 or R3 is
| ower al kyl sul f onyl such as nethylsulfonyl ethylsulfonyl,

. a N Y L F——.



enbodi nents, R2 or R3 is nethylam no. In another enbodi nent, the present
invention is directed to the conpounds of formula | or pharmaceutically
accept ablwoalwmsen esters thereof wherein R2 or R3 is dicampyd@nsinoo such as
di met hyl am no, di et hyl am no, nethyl ethyl am no, or nethylisopropylamno. In
sone specific enbodinments, R2 or R3 is diethylam no or

nmet hyl i sopropyl am no. In one particul ar enbodi nent, the present invention
is directed to the conpounds of fornutd2l- or pharnmaceutically acceptable
salts or esters thereof wherein Rl is hydrogen and at | east one of R2 or R3
is trifluoronethyl. In another particular enbodi nent, the present invention

5 L e el R P TR e b o DO AT RS 2

is trifl20080189681and WO D@@/W?Sn C$Iﬂ)eiliflcmaih9drermmﬂosetdhlev\@ £6e810272M3ent | I on is

or " est er0feFRTRENA. Aeraflrien B et Rl TR ER] BB OPE et 1
except thumtdefdlls,ang dR3 prioeessoto nhmtdfadtdlraplbdodmulaate@t treusephistcoopoand endoealt nent ,

phar et ieeh rente B3 MeO€ Flst foelful€ ™ hor cof wherein R2 and R3 are

as defined previously for fornmul a | except that R2 and R3 are not both

hal ogen. rticul ar .. the .pres i,hvent i

di r oot o (€8 RN R 4ARRY ST PR BN 2B AT P SRS e sau ¢
or est ercartidnétrieafr aythermaceuR2aligradcéiBalele salbthetsdfi ned previ ously for fornula |
exce @t R2 and R3 are not both nmethyl. In another particul ar enbodi nent, the

pres invention is directed to the conpounds of forrmula |I or
phar mac€litis cahpoundcndphatbdds foritd sreparaéisi eresdisdiesed i V\meo@ﬁ/mmmus R3 are

as defi us xcept t hat at or RB3is
nei ¢ her APRAEH £ W Afnd PIAL i BLESR or P2 elfse ke PR epPasant

i nvent i dormgatdior éxtsscthisaompoang ouadalbthefenf mafeserce setheis mesdiefto dmasthe gr oup
consi sti f

[(fl’;)5 5]({2% %tea%schl o(rjo benzenesul f onyl am no) -5, 6, 7, 8-t etrahydr o- napht hal en-1
- yNléxy] -acetic aci

H]I E;I gnfzg(ié%%i?} f |f8(|% g@PI rldlrt?el %FP%%%&RWJ 2%0?(8)1 ZSBQ tet’re?nytd%[ él_al_hydr ona
[ (f?)-5- dyﬁp@{ﬁﬂmmwnyildnbéqd}mwwH -Bunyrblarizooitril® pba Bh&maetuitdaiiyl nocepsahing sl en- 1

-yl oxy] e

(77 - S8BT 5 wgainestiny oM PRI o et Sy BPEYRbhe hal en- 1
-yl oxy]diaaes-pgrraofiB-d]pyrimidine-2,4-dione or a pharmaceutlcally acceptable salt thereof:

[(f??- 5- (3-isopropyl -5-thfl uoronet hyl - benzenesul f onyl am no) -5, 6, 7, 8-

t et Ffahydr o- napht hal en-1 -yl oxy]-acetic acid; {(f?)-5-[3-(1

, 1-di fl u'ﬂreeeebltmpbond's—atndimétbodgﬁaietmylpréxmnatmmeesaIdfsoloyé@'rmi\N@] 2(09/B449Band

tetrahy XY asek ic acid; -1 3:

et iyl O AT Tednery i 5 B R SE R St UR ey o formutate or

5, 6, 7, 8-tbebe #ivgdcompapitshalsaits mefqdf,(mge}'eram% thois aicade; to these documents.
[(f?)-5-(3,5-di-tert-butyl-benzenesul fonyl am no) -5, 6, 7, 8-t et rahydr o- napht ha
| en- 1-yl oxy]-acetic acid;

[ (RRS5- (Bgravmjsnomﬂwyelsubtf theydisdisnzeofeseh bbingl faregoiay -dbcEMénts citext aladveds onap
ht hal en- L |¥ eﬂlx acoertt'ﬁ aCIr(]ZI e&r)w 5- (E% m?tehoxy 5-t

pf | uoror‘%’tﬁ P2He Cf) ] fhgneyl 3¥n %)e =8 Ee¥ r ahydr onapht hal en-

1-yl oxy] - acetl c acid;

La];)h% hgl\é/‘:t’r_ngi ?coie]of {hger{rgsre%nﬁlhl)(tlon nzsenno%'s'ﬂrE)RQXéI?B]eQnO?ohéd Gial DPPLEL Fahydro
[ (f?)-5-i0l8bitdrsias de‘n’netdp‘felrelothem@slhmh&b@arzdapaxyumléld),nyd\@ntagebu§pr6pért|83 tvmlcrahydr o]

hal I I
or " &0t er e et B S s SrenPRE D BORITRG SHhLGRs e BRf ARG <
di r ect edhe prc@reﬂslqn())uhmietarboIiM|mdsasIpashiumrlyeiuhtfet&sr(esm&mayymn@ Zdinksetss i ng of :

{(1?)-5 r%%ﬁtggi]éjn({ﬁ%@tlé gfaleld ;gfé_tgi( b&%&f& %H‘llpi 8&9% g) ngttlgmgﬂ)ﬂg]p%maﬁtg’ 6.7.8

- tetrahydr i C acl
{(f?)-5-p(Bhdm mettoehm-tberaw %beammomaté fontpl @tormthlyy oacona)ndicabory aginst r ahyd

o7 a0 e Etenin, SUPAY Ra R hfichlic i metiomin therapy ps patispisy ngge LTetomin £ g

t et Béhydiasemetpfutlhmbee\to]mtojﬁ]ratxmy oacmtlamdmatldn against metformin

{(f?)-5-[(3-met hoxy-5-trifluoronethyl -benzenesul fonyl ) -net hyl -am no] -5,

6, 7, 8- tetrahydro-naphthal en-1 -yl oxy}-acetic acid;

{(f’7) 5-[(3-bronp-5-thfl uoromnet hyl - benzenesul f onyl ) - met hyl - am no] -5, 6, 7, 8-
t et r ahydr o- napht hal en-1 -yl oxy}-acetic acid;

{(f’>) 5 [(3 5 b| S- thfI uor orret hyI benzenesul fonyl ) - et hyl -am no] -5, 6, 7, 8-

.



{(f?)-5-[(3-acetyl-5-trifluoronethyl-benzenesul fonyl)-nethyl-am no]-5,6,7,8
-t etrahydro-napht hal en-1 -yl oxy}-acetic acid; ((f?)-5-{nmethyl-[3-(1
- met hyl - cyol20prapss® -trifl uoromethyl -benzenesul fonyl ] PCT/EP2009/060170
am no}-5, 6,7, 8-tetrahydro-naphthal en-1 -yl oxy)-acetic acid;
{(f?)-5-[(3-isopropyl-5-trifluoronethyl-benzenesul fonyl ) -net hyl -am no] -5, 6,
7, 8- tetrahydro-naphthal en-1 -yl oxy}-acetic acid,;
{(f?)-5-[(3-isopropoxy-5-trifluoro netABl--benzenesul fonyl)-neth yl-am noj -
5,6, 7, 8-tetrahydro-napht hal en-1 -yl oxy}-acetic acid,;
{(f?)-5-[(3-ethoxy-5- thfI uor onet hyI benzenesul fonyl ) - met hyl - am no] - 5,
678-t dron alenl tic a

L) 5T By eresah Ry aRy Peo duas's BPBLE BB tasBuRad g Yoo - ani no -
5,6,7, 8- tt@ltmeﬂit)aﬂrdﬂ)rlpmlehﬂt&i @‘nnéiabdic@rse}ases;@brtmuﬁdyWpeéhdiab?eﬂgs mellitus, in
phar maceu | cal I acce salt or ester. thereof. [|In anot er arIr cul ar
brboar matften e yREE BB uiFrinSinethl aleaflas Pl RBL SRR i o
or fér nw@wisAmetforpinar maceutically acceptable salts or esters thereof except
for [(f?)-5-(3-fluoro-5-trifluoronethyl-benzenesul fonyl am no)-5, 6,7, 8-
t et r ahydr o- napht hal en- 1-yl oxy] -aceti c acid and/ or
{ (f?) - 5-THe3présand invebtidnhfutther ot dy/thb ene efie HEAP- onmtbrtneaérgréfmmmcdm for the

d- hydr Q- ht.h h ||
Cetent amtetBadiRy S3np b callit EArR ST ol fefting P R AR BaTReR " ' The 7
pr esent drmaemipamaumrlglrtymzcz didbdtes trieditieso impeatiedis fof wiian médtfarnhindherbpy isul a 1 A

I bl h f f
[ 30° s Tessveberd o BRER: Lo ek irdieefe) S MEER DT 2y o naph nal en-

1-yl oxy]-acetic acid and/or

f?)-5- 5-di.f | uoro | fon
56 o ViR P RAR ROt £ Bt uBbL oA ton ey use ity treatment
phar nacealtdrar@ré\genaorcefpnetlabdrcsmases pesttoerarly Meeﬁ)drabetes aredituse in griebisdod ar
enbodi ne d pr.esent i nvent i & gd to L ¢l s_of formula l
or formlf ”r‘i(‘ ng %%ye'ﬁt'rr'acpgmp”agc% Pé Psfa&rr%f G %nﬁ'&?é"'}%‘e@#"e%f except
f or 1p( f etborind, Saﬂrmbrmceubmi:cempesmdmmrhmmngoe) BBP-&infibitor as defined herein

8-tetrahydro-.na thalen trca and

(1) - o AP PORRNIANE 5 Mt B BRY porBfands Bl Raporor aivents.

5,6,7, 8- tetrahydro napht hal en-1 -yl oxy}-acetic acid; and/or any

pharrrac trcal acce e sa or.ester the Il n.anot her parti.cul ar
brboar et et PESER AthGanPyider's 0% ¢ ebdGed SorePedhBblRbe B or mit o 1
or f or mpaatsiféx e iptrar tneetr@ant adldrpraecotqt efvhetabalictdiseases Shaeicalatiheypedd except
for . . . , . . : . .

[ (1 2f- 5-fpatesmaligy - PdrYe fe ANorpmyiamin Bierapyds agriopripte iy e YRR LMen-

1- yl oxy]oraoetraicdieation @lahh/sbnne{f(ériﬁ?r) -said ¢dntbratiomebmytisibe aZeftred uhtilitey b -

nmet hyl - a 'iHo%j 5|, 6, 7 3 tet IF %rog na h hré? en 1SU¥I toxgé %cetrnc F d; and/or
any phar P?@aﬂ? aocge%y J" ggtf errPRErEsT =9 AM4Ro ﬂ%er

parti culraentenbotermmt , the present |nvent| on is directed to the conpounds
of formula | or formua IA or pharmaceutically acceptable salts or esters

t her eof except for [(f?)-5-(3-d

i et 2pl arfiheqerésetmirfvleuk'mm‘[rﬂhmme\beerzteaerserbfmDPIPamm@totSas Gefihe8-herein in

E?]E ’r?;in%/elro n‘gangl\}v berner]g)orlr}g) XX heP5& Fv'e(:sugct'ar(?ce%msjlﬂc as e.g. any of those mentioned
trifl uorhemet gt thbmmfmﬁwrefooaph;amrmiehwar aompoditidn, f6r Ffedmicet araliyrgrevendipmt hal e

n-1- ylo c n mac ical | e Itor
st ot REFRSSTE iseRid ppRRp Y AP % PURLERRRIE R ettt EERBR ReBfirinn i <
di r ect edhé¢mapy rsenmmmurm’mdue)fo ihtolemability br cxrntrfabrdmarhan h@armt nuttormimceut i cal |y
acc%Bt able salts or esters thereofexcept for

[ (AM-(S-cycl opentyl oxy-S-trifluoronethyl - benzenesul f onyl am no)*, 7, 8-
t et r ahy dirhe- pragent itk stionlfusthengrpvidesed plaraaicdutaati¢amposition for use in the treatment

{(f?)-5- G y -

L1 11 wor R Ry BBAT 0o B sseesmmamrytclany Mop RS oR ey R RRS R 4R ha
n-1- yl oxydm aee‘bim:n dwardpy ramddporomra;e theetomretolecahrlmad)d gonfreingichtédyl @gegradtt or
ester theleQhn, o hathacel })mb*&s‘%ncpnr@o sir ”VBBb'zﬁﬂh%ﬂ&%qq‘ﬁn%’ﬁér i by
any conventi onal ans. Focesses ot ord t hesizi ng these c¢onpounds
ar e 3pr owndle:qbtronallyhmeexmmde ether wwersabd;tyncesoaqrxcbIManyfaﬁrtrmsleanentroaerd be
prepared according to the schenes illustrated bel ow Schenme 1 HC)
Conmpounds of interest la can be prepared according to Schene 1. Starting

wi t h naphthal ene-1 ,5-diol (I1), palladiumcatal yzed hydrogenation gives

5- hydr oxy- 3, 4- di hydro-2/-/-naphthalen-1 -one (l111), which undergoes

nucl eophr lic substr tuti on vvr t h terf butyI br ormacet ate (IV) under basr C
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tetrahydrofuran, at a tenperature between roomtenperature and refl ux

t enperaturefor several hours. Chiral chronmatography is then used to

separ at e wbeomnamesoner s of the racem ¢ am ne thus obt aiPoedgreaoatdios d t he

optically pure R enantioner of amne VI. Sulfonylation of the am ne

conpound M (or its hydrochloride salt) with the aryl sulfonyl chlorides of

structures VIl to give sulfonam des VIII can be easily acconplished using

met hods wel | known to someone skilled-ilA-the art. The reaction is typically

carried out in the presence of a base such as triethyl am ne,

di i sopr dpydiet such asieng fopepadite) sequentidi, siUigheqs; cahidurréntydr-chronogidally

suitable,inert sol \@Ft %uch as .di.chl oronet hane, acetonithle, 1, 4-dioxane,
5O M S EUY

tetrahyosﬁ%q%rr%%us 8§nqrﬁ(g?%t8f, at roomtenperature for 16 hours.
N- Met hyl ati on of compounds VIII1 to produce the correspondi ng derivatives |IX

b hi d.b . i ds. . VI|l..with hyl iodide i .h
o asonc o s b iRl BT et dr ckp i e ih ol nat e, i
an i ﬁﬁrédia}alsuernartméjtalﬁéa%e}ﬂ ?ihgetﬁi(;)rr;eﬂlimd, frq?a(;ilanis_der,v(\;i?mghmnﬁoo Otmiic]ltlee\;?p{ isOr -
t et r of uran - ur.s. Si unds
U vea ) hstnbig 3l BRatlendtiie ohCalingiatas podnt siirorM Red Hetdd e "of | an
aqueous donqgrigagiadniidsterisgitoha subjead th neadithieheok(pddicolarip athassinypatibytlaoxi de, in

an inert _.solvent suc 4- di.oxan r tetrahydrofuran, at room ..

Fenper atiPaEA el 8Pa RS LR BLFeien s BIGS YEA R DE i fitpBhation

enant i oneick aste.g: aapautetls sedudntisley; sigiultheeasly, bencobeatiynedhvormlddallgane rout e
as qﬁscri bed adbOYtﬁ %tgrrtiivngﬁw'tnt[] };he racermr'ncra 'nre Cgrec rsior for VI. (Schene
1, Step F9FTHMY G LEGH I HAN Lt §4F HMR'S APYradYE B8R WEBAFat i on
of the reageaemyoftdwspmentisnedheremponding to VIII, X or la. Scheme 21
Alternatively, the key chiral internediate VI can be prepared via an
asymetric synthesis approach shown in Schene 2 . Reduction of the ketone V
to t he darthesplanDPRet inpiditonsyds debmgublardinXhayclbanuseduldonee enantd afsled fatidowingl y by
usi ng theetﬁhisral catalyst of forrmula X (or a simlar catalyst containing
cynmene i pPg;\ce of nmesitylene) in the presence of formc acid-triethylam ne
azedbr opedor graeertindr Dowihg poogpessitsh of] delayind)en treatinges nethbblic dikerdam ne
hydrochl ord de salt Ml vi.a anthl\Dnilt ep process. Flrst, the al cohsl X is
converted 00 the C%QY%esp8ﬁai nogaa 46 a%éjﬂf)‘&&é a(svvlsﬂﬁaﬁi 8!9 urgzlpg?,eo ence for

i nver si on puktrsdretia ptaserd gtcogk ansdiongf gl qisgiatddpiensqgiabiry HbAzd;de ( DPPA) and

1, 8-di az_at}i c rcI orh%. 4.|0@iHndec- 1- ene (%ﬁ%) I—liytdr%?lﬁen tion icl)f thde azi do
deri vat i vd” F'5YTBRECSIBY e PLAERSIAN Al (N 37 Gt MRSl A 7P ALY YR et hanol |
gi ves t he safactesl flrond thecdrbop catesistihg lbéesmpigatidres delsbesd selitugochem stry. The
key ,iznt er nedi at e can then be converted tao.lnterned at 1 X, and..

s ub@quent PSP ang s Hlet o8 PreRpItihaIing e are PLhE eI or Bfiying a sfdcgion of
descri bed theawBghenme 1. Additionally, the chiral alcohol Xl can be converted
to the key _sul f onam de |nt diates. | X .via a_one-st Mt sunobu reaction
with the JBpherr B L fpaliothe B ionar bafofofifs 7B 1S M Bpounas
of i nt er esandla restorintgtea flreticrlity afghaooreatisbgtn ewllsoarsl/or stiesitatinpaddion Schene 1.
Reduction of, the ketone V.tq. the hvdrox co und. XI can be done

enant | osel'SeeTEInS TiEerinh 8P DGRO LRI efPaBR AP [ (1 S

2S) 2b/ - (-p-fooeietesod aodigt imprdyirky e ity ket ditaite add/amion épatingesiprevtenting

r ut heni um( X).. or.a simlar catalyst containing cynene in place of
mesityl eneh,y})?rﬁﬁ%%rr]?ﬂq'g aé@?oé-"}SHré Fleﬂsaanr%éﬁe azeotropes (5:2 nolar ratio) at
room t enpdishetespatients dewdroal metomnsn thenabytis erapptopdsdte@eftointalaabtligrorf ew hour s
(references;. Fujii, A. et al .. J. Am Chem Soc. 118 ( 1996) 2521 ; \Wagner,
K. AngevﬁO%%ﬂ'g%C%{'q”n%Qa"Ed.megﬁbni"p' 9 ( 1 970), 50). Displacenent of the

hydr oxyl group of structure Xl to give the correspondi ng azi do anal ogue

(w a hy.agh selectivi or. Lnversion of [ 1 St o hi eved
by EPeat T RUTAEIEEED HelabolE s o™ oA bRaRSs IR Tleohbipy SEiB fidhn

w t h 1, 8n pdiietainetyiole dprometfdnimtt eapy neayen ¢l BB )withnotdreirgviegtiiced so,Clompdilt | ons

at ate u t 0. f.Qr h i i ne nt
Such as TaigendTer 2B RserRy NS dutors SarsgBul elo@hed ABbYaEoNES

der i vat ihypetlipidgmiee hiyyperchdesterssomd] dygligidemia, Metabiotihsynetama¥dolpdsity,al i ty can
be carri in . I 1C 0 i 50 psi
pressur eh%/g? R%ils(']drnoﬁ Fé%ﬂ 'Castygt?eﬁ{(?)cn']%{l %’E}%]%F{%ﬁ) Elr}tjien%% (a)frﬁ%r?(% rﬁ%&&? 'ﬁf}ﬁﬁ%ﬁgtg ?’g ani c

sol ¥ént aherbsdarosis hgridottedalatysfunotidnhendadsteaporasisnanol . The M t sunobu reacti on
bet ween the al cohol derivative Xl and the sulfonamdes Xl is well known to
soneone skilled in the art. The reaction is typically carried out in the
presence of triphenyl phosphi ne and dii sopropyl azodicarboxylate, in a

sol vent such as tetrahydrofuran, or 2-nethyl-tetrahydro-furan, at a
tenperature between -10 C and -20 OC. The conversion of key internedi ates

b o - oy



sol vent such as L/, L/-dinethylformam de, dinethyl sulfoxide, ethanol, water
or m xtures thereof, at a tenperature between 100 and 150 C for about 30 to
60 mi nut esowntansésscrowave irradi ation. Alternatively, the/ppre@ots@mn can be
al so carried out without the use of a mcrowave at a noderately el evated
tenperature for a longer reaction tine. Oxidation of the sul fanyl conpounds
XVI1 to the corresponding sulfinyl or sulfonyl analogues XVIII can be

achi eved using an oxi dant such as hydrd8en peroxide or nthl oroperoxybenzoic
acid (mCPBA), in an inert suitable solvent such as dichl oronet hane or

di chl oroet hane (or an aqueous solution i f hydrogen peroxide is used), at a

t enper ature bet ween 0 d roo era vera s, .

At or nat osreseniRedon e o R0ee BERER Bt 6 ERE-? beRfPERT ke hBren Birdhs o

gi ve ei trhanufsailifeax adesdicamernt fdrame or X\dré bf th@)f@lommg purpddes: r eacti on is
carried out _in.,a i t.abl.e solvent s 183 et an |n gcetone

di chl or omét h% ‘%ﬁ‘é”g\ﬁi?‘%Pg MPYEeT'e" Pﬁ@?ééﬂ‘f‘g ohtree W&%@F‘r%‘é’ 1% P98 ween 0 C
and bef | udidezspesuah use.d. typesktiabetes hellitiss, typer2ndibhedes okllitis] hapairde garcosall f one
relies on.,he st i.onetr reactio ctlontlrre r.ef erence:

| hucer L RERE T BBk trBlind BEed SRS 3 SRRt aRR o apiEh " S°CL,
al ., J. Amypé]fmnﬁnovemm Zﬂ)ﬁ@l)y dﬂQi&(bjeﬂﬂa'i&&berlledrmm ygpesrcrm‘lemt)@ma XVI I
glves the ¢ e.carried

out S5 ¢ nd SEPREHRES oflerosite St sodoimnl Phaihe i S rof i BB AP Gt e or
pot assi umlhﬂaﬂmmaucn}e nom-alcah\ollcrfehty liveotiseade (NACth DA seflnapathiyoreunepathy,
tetr hydrofu omt erature for several hours. Schenme 4 XV XX Ic
m} unds 'OF forﬁ)?glryea r@eé%??ggyrbq?gagr ed according to Schene 4, by
nucl eophi limpravingsdlydeutic controtaed/bofosredficih ef fastimgesipsmdighigosd, wbpostsrabsial t ut ed
aryl sulfonanld with the a ate amn XIX to give the
am no- subs[flﬁmtﬁ HC?Sﬁtaé\dFPéé)fglty(é@S%%?{gd’ %T?%ﬁ%e I_@%‘%ase catal yzed ester
hydr ol ysi aore@nﬂngmbvengﬂdelaymgsmbe\tera;mg payressionfent impaired ghusuge twleramsgpound
XV with v us anl ener derlv ti.ves can be
carr ed odloth TP TG bl eRRe BEG SR Rl S A S TR Ry 1 e,
pot d8si umsyadrbomatbebypeo?dlebsneamedmmsbonate in an inert solvent such as
t et rahydrof ur an d| net h X N, Ndi et hyl for mani de .a
t erer at uraSisaPng RTGE te 3k B Sleiing L s LET Mo BURE RLEFRD F ovave
i rradi at i comphtdtensaf diabétgs ntelﬂmjsrmbtasmmsroeand bacpeafalareiteatesasuet evat ed
terrperature Lr ﬁ‘ Iop(%azr reactllon Itlrme t hot rm cro&x{ave |rrr d| atrl 0
Hydr ol ysi d'e8PTOREIY T8 iMALCYRUMRYD AlNG E“dﬁ' PIRORARY: CRleep Sy N aPe Ey The
reactions Ieanmlg@ruwnndrednmmnmem, rtelua)qelgeseefam& @)‘fCO@ﬂItIM]dISOﬂﬂISI‘S narldg:anrc base
suc?oas sod OV dr i.de_or E;otas% m| €ﬁ$4 té 11 a0 Hﬁ%%t sp yent such

4 di SXiR ?85?3%%?&% Gram. ar foo ‘?ecn-B% LS FIBYOSETOPE)
hours. Sc hehyeeﬂierﬁwnt Ieed;otbelml dyéﬁmauomrpoymsdlajﬁnfamtlm mUteIad)r@mdy $yndrame,
illustrated {n Sch tr { & - Fr' i rp ry i i r}de salt Vi
with the bi'8 %@é’% '?‘i?to 5 a?yﬁagal F‘o"r‘?ﬁo Eh‘fe&p w8 e S sease,
corres poncﬁar:gommpfablnaheatefa)(h(ttel heéi'rhﬂnymmh ﬁrsnmers;laaMtllarmesxe@dsm;and/bestroke
substituted W||t h a metI r% up,: Jvre then cor rwez@qndy[ ﬁlt qlerl vratl Ien)(XI .
A Stille doUPMhYPeLEeTonPr Fmé&a REe3PY N Ry KA 2 PRI i -
et h@byvi nydodg twaeigheine (XXIV) fol |l oned by aC|d|c morkup, produces t he ketone
XXV, which car}mt hemov\plre t({eansforr dt|rt10 the r ornl r%% ><§V c SIporpd ;
treat ment RN NS € eoptii <P Uorriit é]eg u‘?g Sk Fﬁ/ 8I§ g é? t he
rret hyl sulth@damndeﬁtrvé)(\r’n@ronm)(ybfpaje;r@tlatbem ¢elﬁeand)’nptounnts'omﬁg|and/er est 1d and

2 br omor S e PERIL SRR BL RO Bt BaBiCelh p Y PR P ectngaht "

sul f onam dendﬁ)ﬁhdahtxcafpa’merms||risga||rasexme|tpm| shed using met hods wel | knovvn to
SO S e e E S P L S B SRR oy e
or di nmet hyihelpding tepetid-sidat@sm, mematcoaolmteablh@atm@(NA&ﬂ))l arelfdr ligerdibrasss;

di chl or onet X n

t her eof ,” E\?L%g ecgr'&pgga Lflggrf%s'o'lg{ ﬁgr%p.%g Oﬁlﬁ%m? ‘%g[?% Ire(gsu fon%ﬁfée
XXI'l to prsedumaryfaeumdorces\gmmdnmgordéranvmper@ydémm moomrbae)rramhmenﬁuhrmy
treati ng Qé'h’evw t hrer(]ﬁétn%lln lh%ddocslg o'f %Jeﬁtlcpna?ggt %/ﬁerg r%lédlgﬁ%% Hl?lledas

pot assi um car BoRat € oF “Sodi UM CarboRate. ~1n an e ven Ud

N, N@bnet hybrf ademmaiedberapedtcariiecttl e, or tetrahydrofuran, at a tenperature
around 70 C for several hours. The ketone XXV can be obtained by the Stille
coupling reaction between the brono derivative XXIll and tributyl (1

- et hoxyvi nyl ) st annane (XXIV), followed by acidic hydrolysis with
hydrochloric acid at roomtenperature to 70 C for 30 mnutes to 18 hours in
water or a mxture of wat er and tetrahydrofuran The St|IIe coupllng
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XXXI', which is further N-nethylated to yield internediate XXXl I. Treatnent
of olefin XXXIl with diazonethane (XXXI11) foll owed by ester hydrolysis
produces wbeomanpaynd of interest I g. N-Methylation of tPh&EP2009/060170

br onmo- substituted conmpound XXl | gives the correspondi ng derivative XXl I1,
which is then transforned to the Nrethyl ated ol efin XXXV via Suzuki
coupling reaction with 2-isopropenyl-4,4,55- tetranethyl-[1

, 3, 2] di oxaborol ane (XXVII1). HydrogenaflBon of the ol efin XXXV, and
subsequent ester hydrolysis affords conpound If. The Suzuki coupling
reacti on betwergnthe oisp carradvedke effacts aRsdctatgd witle oy vedtidghdb abtihypetghasmidyl - [ 1

, 3, 2] di oxabo .oltan_e I11) to give the olefin derivative XXl X can be
carried odP®{'HF' PR W ¥sence of a pal | adi um cat al yst such as

t et r aki s{( tmaiptaéing giddepimproy)ngethé adulimgdhsitiy BdamPo3pAreatingror preventing -

bi s(di phenyl phosphi no)ferrocene] di chl oropal | adiun(11) (PdCl 2(dppf)), and a
base suchr}ﬁggﬁ%ﬁuﬁg%m'ﬁrﬂ”g}é’”qsﬂ@l L%?IS 6t sodi um carbonate, in an inert

sol vént mantidulzaly ih A phfierdforatHoph metformn derapy idimapplopriatewd deds irdeleradilityaor
tenperature b I\Aﬁen 130 angf 180 C;or 1% to %8 m nut es F@?ﬁ? n[n crowave

i rradi atSCORANACP I HAGANRL MPTOrHE aPARE B Noe LA diSeay® d ARGt the use
of a m dneuffoiencator anpedatiend of enplefuadtion €insluding aatidr3@vit® dhesni@renahger reacti on
time. Ester.transformation of te/t-butyl ester XXIX to the nethyl ester
XXXI car{n%ug'cé%n% lished in two steps. The first step involves a

base- cataptipaaly ifmygonbihgiorswitf onedmbre diter active adpandes gualt bsl e XXAny dihteose
reaﬁbion can bﬁpcarried out in the presence of an aqueous i norganic base
such as TFTH"G ﬁg%ﬂ*oxi de or potassium hydroxide, in an inert solvent such
as 1, 4-di oxane or tetrahydrofuran, at roomtenperature for several hours.

h | b bt ai ned i ng. the. aci d int. '
T b eSS s e Y SRR PR BT 0 o
m cr owaveinhibitardisaddfioed aerein foetrpatingtamdéor pfevabting (iddl@irg feducidd tHeqisR®f

T N B e B T
car ribed topd 2 diabetes), i pstentehavingarenglalischas aesal dysfpottass ouinsfficikooyatre or

sodi um car bonat.e.. i i.nert splvent ch.as L/ . L/-djnethylfornman
acet ont topranenorraly BREhln dfte Gl RrdS e isaP LMD LR N o
t he ol efin condiidktiort with bee compesqiberdictige sytstaeesmyich dekigr atlevted Xogk ttiosan be
achi eved b i treati ng conpound XXXI'I with diazomethane (XXXII1) in the

oo Bpiel

presencem i um catal yst such as pal |l adi um acet at e,
pal | adi un( 1) acetyl acetone, or palladiumdichloride bis(benzonitrile), in a

I t h di chl et hane, diethyl ether, t hydr of
e e
sever al threatmsnt[withf 2DERekinhiBiterass, ddinedheretn, aptionBilpor(@dd-bedr indladm 14 (2006)
6900]. Di t han f hl. d. i it d ' | uti
of et her BRI AT Aoy M afriRRticna AT b F AR B B B a ool ut o
of L/ - nisulph®oylufeanethiayblidirealianes djliatdey) alphdrgiucdsiddskdl@idist GhR-10br @lfrdous

i d i | , hy.d S| f. th .
Poctopr SRFIOCBS s oo sl ish FUREN RS e Mab 8F P ICOG Frnfie e g v
r ea@bi orasoeell deepredreatesidiahdtes patichts, pudsaneg. mHtieats vatieadesubteayganic base
h lithi hvd i t i hyd i.d i i t t h
e 3 e AP S PR M Do BT
As descrdubkdsiery. Petimrewih inddrgidiy gytemnic ahtrsildespitamedieaod with @.gribduce t he
di. derivat,i XX |1 i ti |1 ith t hyl
o PRSI Y5l BB RS LB e SR I L L

car bonatanveniioaal antibyperglptansintagsnis lselastel /frobl mdiforetimydufpbongoneds,,

acet@nitrile, .or. r ahydr of ura ra r 7 f or._several
nour thie Qe g ARG R Pue o e RE s B R AR S cbdotipania o 1
and 2- iissyin@péwsylin dnalodueS¢.gt deapie mdnoftieraBy 2jthiacuiphonygl@aepioglixaddnk)ort o
give th i erivati.v rri.ed inosim.l hi on as
descri pautaobRuiih bt Pl ERburaRon st uiis MibndbybepdlAge

t et r aki squiphiopylereal (paszs)ihsutie Jop alogttdrone] @psaPplioBRim @mbingtiony. [ 1 ,1

' - bi s(di phenyl phosphi no) f errocene] di chl oropal I adi un(11) (Pdd 2(dppf)), and
a base such as potassiumte/t-butoxide or sodiumcarbonate, in an inert

sol vent such as L/, L/-dinethylformam de or dinethyl sulfoxide, at a
tenperature between 130 and 180 C for 15 to 30 m nutes under m crowave
irradiation. Alternatively, the reaction can be carried out wthout the use
of a mcrowave at a heated tenperature such as 130 C for a |onger reaction
time. The conpound of interest of forrmula If can be obtained through

hydr ogenati on of internmedi ate XXXV, followed by ester hydrolysis. The

o A ~NA I



be prepared as shown in Schenme 8 above. Dehvatization of the N-H

sul fonam des VIII (prepared as described in Schene 1 above) gives

i nt er mediwoes1003odl | . Ester hydrolysis of XXXVIII prodecexpeanpeningds of
interest Ii. Conversion of conpounds VIII to the corresponding

di fl uoronet hyl sul fonam de derivatives XXXVI1l can be achi eved by treatnent
wi th chl orodifluoronmethane (Freon-22) in the presence of a base such as
pot assi um hydroxide, in an inertsol venfl7such as L/, L/-di met hyl f or mani de,
acetonitrile, or tetrahydrofuran, at 70 C for several hours [reference:
Pet ko, Kn adtrtfedr enfRusisnen oﬂmerpn@denofnvémtgmmt & ;imﬂdé;d;ia DPP-8&h(c2AA029 deﬁh@HO]
Hydr ol ysi s _.of action c

oo 1§ e sty P oAb SenReaton i ok Sbie PRk Tienprant e SHtm 20885 o
hydr oxi dselezteddfedrasslipbonyhyrdasxhidalidinedianes ('eegtplmia\zemé) glintddesaslpia4- di oxane

or tetrahydrofur ture for several 4Q C for 1
rour - s Bty GRETETET A BalieR g IRl alCtbdin Matueh oot oi n
an L&-f luserio(fiesthink) maIa‘p@ra)atylde cgatmu@s pamntstjer\pln@pmeﬂmram tsdrapypisinot Schene 9
above. Dehvat. @I on E nam des. VI | {P ared as described in
hers PRl 18 % Aot Eed b o bR s BB BR B R ot ot - Subat i tut e

i nternmedi ates XL. ConverS| on of the hydroxyrret hyl der| vatives XL to the

{111 uorn VR oA R g8 Pl Bt R ko Pl B B

i nter esthequam dmmnaalrysn oomblInatt@nwmmmdesthbde doovértenalantiegpoolgcangic agents

oo 0 op el S Re P, 18T TeEhet (ot "Bt e o7 °
(2002) Jg'mo@]slda's“ebbbkmratekﬁ1laxd\@um1 IaealngJes;lahdrrrsnm ayd memlmearnaldgubkdwed by

hyd I f b duc
vl oxy e (<eefi btk BEY led Peeil @ ne 2 Bho®s BPUETE " WheBHBPE®™ (o ¢ he
corres pdhehapglsfdaIIapmmptlétyl(dmubsmuotemm ot eontvan disedion @gainbematfaronimland e by

Beauve. e MabPaeeEh i PR R el o S e SR B3 701 he

resdbting esters gives the aci ds li. The reaction can be carried out in the

presenc ani c S ch as saqdiu de ot ot assi um
hvar oxi da % At 3PhEAPe Sol IR Eu ™ B e R B A TP O S ek ot
roomt er‘qmelauruccﬁntﬁmatmemﬂsrmbglim:me,forcusean typo Zmldbmtes]pehlems forsmhmne 10
Conpound I Nt rest Ik can be pr CCOI’dI n Benzyl ati on
of Ehe JURTosLTEER folPPrthe B A et S e bt "der T vat f ve
XLI . A ttfdringh) @ocgptiingdo thésaiotérdion ljpdriiedariyt theseawkd aler orendeighd).l | and
gﬁoxy-vi nyl thbutyltin (XXIV), followed by acidic workup, produces the
ket e XLIIl, which can then be transforned to the gemdifluoride XLIV upon
t r eat mer®dther ddpeotsalf daphrebent ifentidmbbddong sparene & thBekited peabn domahet he
gemdi fl Mor a. der ve XL| Vﬁgl ves the N-H derivativeXLV. Ester hydrolysis
e

of the N9rI§I98'89| g\fﬁﬁ\? S Rl rates the compound of interest IKk.
Benzyl ati on of the suI fonam de XXI'l to produce the correspondi ng derivative

XLI'l can reati I W|th r oM X n the
o esence® BPP2F (LSt bechd i dithe olshit BV BR AT s JaRFRNFebe bihed o, 1
an i2ber ttosa)Iy\mmOSeLEM?P ASnmIbltdcsI mehti@tck\Hef@natmve dad haosrb@iow, préferabtyrorally
tetrahydr b§E4%F1I ort enperature around 70 C for several hours. The ketone
XL can f'al ne By the Stille coupling reaction between the brono
derivative XLI | and 1-ethoxy-vinyltributyltin (XXlV), foI I owed by acidic
hydrol y wi t h hl prijc Lo /somd riod
of 30 m,dr\lggg%:éalte(r)nb%g e% Pt%isdn\a&tg Qeg?rsgg Fﬁﬂ?iﬁhﬁy eln tcl']:gtreg{me%t%?

t et r ahydypod Eudmbetefmmellﬁm inl ;mtlemsp\hnhmgsuffemm glynemnie d:oyltnolcmlr Wy\omehfcafmlrout in

t ot Pkt SE0ePp R Rl nE o Rl Bbs S Blasaionpaginggmstopmin.

bi s(di phenyl phosphi no) ferrocene] di chl oropal | adi un(11) (PdCl 2(dppf)) in an
acet oni CrTEr sBEiR it p Ao OB 85 ok BB Bro B0 ey 150
for 1 tdreb8nmémtuems/anpdeenton @‘rrgsztabatcrttmabex @artiutady el 2/diblystes mellifesact i on

can be carr res :

Cr1s(ai anehETadilon BebBy B BFOAS BreeprlecedB dprobiong SRSABAGPIAY i ne

( Ph3As) .agaimshsietommen i wanticfartyhe patdntneitiXtdnal diseaseheengkedgstlinctioroon rdeal
derivative XLIV can be acconplished with nucl eophilic fluohnating sources
such as diethylam nosul fur trifluoride (DAST),

bi s(2- met hoxyet hyl )am nosul fur trifluoride, (CH30CH2CH2)2NSF3 ( Deoxo- Fl uor
reagent), a,a-difluoroamnes, or /V,L/-diethyl-a,a-difluoro-(mrethyl benzyl)
am ne (DFNBA) elther W|th or WIthOUt a swtabl e sol vent such as
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(fromWaters Corporation), a SunFire(tm) Prep G 8 (5 nmm OBD(tm 30 100
nmm colum (from Waters Corporation), or a Varian Pursuit(r) C 18 colum 20
X 150 mmworomwirséssan, | nc.). Mass spectronetry (MS) or porgir2e09®6d1ud i on
mass spectronetry (HRMS) was perforned using a Waters (r) ZQtm 4000 (from
Waters Corporation), a Waters (r) Alliance (r) 2795-ZQ(tm 2000 (from Waters
Corporation), a Waters (r) Quattro mcro(tm APl (from Waters Corporation),
or an MDS Sciex(tm) API-2000(tmn APl -(Brom MDS Inc.). Mass spectra data
generally only indicates the parent ions unless otherwi se stated. M or
HRVS datumphsmpmt()z\dhdmrttefrmed i that daicc DP&F4 inhib#ome ddairdstered ¢o 5310 ypatientd eitresr

i ndi cat ed etic resonanc ctrosco VR) .was,. perf ormed usi ng
Ve | ant F0URS 2bsd B0S Rt ERROR DR, BIRE PP AREY IRk s S BRudR Wl ed a
300 M—Iz)nommdl rendduncinty thus agy el ® AMRIrdjixdtot daswiat requirerdotvhevakd\idsirgpect r um
acquired at 40 mVarian Inc. NVR data is provided for a

ust Oth_liﬁ? no P ‘;LP j
parti cul i Ater nediPar e 6" Hﬂf)&hd where indicated. The m crowave assi sted
reachi ons were carried out inaBlotage Initiator(tnm Sixty (or its early

del s) fromB e AB i S reny . el (with. gas addition
Rocessbry Py anPeBteal Pl RHe Y eeren TRAEA TR st b PR
supercr |type:aldmbbtexsalnejlhusommmgnmpmylg(o&?@ megfomgn éheldpyt dugr tarirtolprability or
i nstrument %f el Thar . Tec i es nc. ). gh] gﬁt" ons.,.| nvoI Vi ng
ai r - sensifradiFRlRNFHRn eéo%' fSoLPPré’a Sy Lo LEyieRp %Sp ere. Reagents
wer e usenbnaamdleamnseﬁ;ﬂhedaherermtmie)re:oraheremarpérl ers unl ess ot herw se not ed.
PA| . PREPARATI ON OF PREFERRED | NTERMEDI ATES Pr epar ati on of
3-fl Qoro 5-trifluoromethyl-benzenesul fonyl chloride A m xture of
3- f | uor dA/Bhin lttid meamn@bhlylls-lpmmsmh ams';mlaq §ut79r<gyp &‘4he’rpatiantsi a:ortceinfehdugxrthmceti C
acid ( Q(gr re)ﬁ Ogl Si rglo fe topatl & V\ﬁ n| r I¥su§ Iehepy
concent rat e Ry ¥ Y HP é&éé‘? (18" ©)° PUF) S\AB% Y& g (RCEFEREY Shai um
nitrite ihdairmgnt (68rt|rrmmdly) ofi modxater s€verarbr terndinalmiaged. over 20 mi nutes. The
m xture was stirred for another 10 mnutes at 0 C, and then poured into a
stirred mxture of acetic acid (120 ml ), sulfurous acid (0.94 N agueous
sul flér d?ainehta‘,e/vlttmeualiduseasé%naﬂdl};fund&mpﬁwemdl)mpaldmnfritqur@ 22cagefuP3 mmmol ) and
copper (1) chl 100 resultl reaction
e ur 6 TSRS SRR bbb ep el AN bR ebloliy BFRGUSRD,,
Wat er (Medbn)hma&u@ohiﬂobromdesd)fehe eslviduahdrugi(ecyuitsephearnaeokinedics,ed Wi t h
et hyl acetate (1 ined,organi c | ayers,were dried over
sod! um SRR toRaTics, BaPbish ST ApA S FaRAAI T ERR. BREF ol ter®l "V acuo.
The resiicpeirmast. puri fied by col umm chromat ography (20% et hyl acetate in
pet gﬁl eumether) to afford 3-fluoro- 5-thfluoronethyl-benzenesul f onyl
chl6ride (3.7 g, 26 %9 as a white solid (reference: Cherney, R J. et al.,
J. Med. ABb@mr4 th6ib{t200Erh idy be)suggddtbdNidRtHedfl0pdddzaf tigDalieSgntdnyeptio8. 15 (s, 1

H; 7.97-7

b epar atleaiecs raagens wito Mo re bant fukdof e kS pudii fralig Pz nflor

1, 3, 5- t rwhitreand Wwhosd adﬂeam@oﬂﬂeﬁﬁ habe greféralily ramelaliveln sidedded abduter tiHUbidpni ¢
acid (4 er bein red at nut e

Fenct | orthrehedieatndty Rk R ool e hular b rliied e TRt T Rp b O
The25m Miliargexastianhen poured into ice water (50 m ) and extracted with
di chl oronethane (20 mMl _ x 3). The conbi ned organic |ayers were dried over
sodi um sul fate and concentrated in vacuo. The residue was purified by

col um dhmmmtjetgnrlaqo@?P(tDmBIbﬂ’ora@anulailyesuaatﬂe far teepurpbsaiof tbé bessentiovarttibor d

f’;, 2]: g:, ér@%ﬁec&ﬁ rp%?grégvv%ﬁlilrln%glp d reﬁnlf nctlgﬁ) ré%ggr? gg%h% é/%ll}}?g(}rﬂT elzrlegw SO' id

Cor nel | iBPrRH# naihblto} wI@bIehas Swatl\,léefr\klda (e'l'gam$00 fol(o tﬁfgaﬁe)utltélf@t&]ow ﬂndé@ranmch on
of h V. ul.fon
3 raPhoX R sy PRI AGIERRAE R BRPor & @RiTSoal s hampepy

trlfluoraralcmised:evats)d ( 100 n1_) |n a 250 m fIask and the m xture was
cooled to OC. Concentrated hydrochloric acid (10 m ) was then added slowy
to the reaction mxture, followed by the dropw se addition of a solution of
sodi um ni Thei RRP-A4ntibitpr isG8ubstantiallyi or gt lg ex¢rbted vig theiger Q. Ai89. % Dheven xt ur e
was stir t ot a stirred
m xture s{)01(‘algac I%&ﬁh?ger?%g@%#%; nd?qrff%rvgﬁd% %%%%%R%prgﬁ%g%go sul fur

di ox¥bde sbktaniigor odlf@ minor, ellbiBatiomydathwayoee (10l %, prefenablyle 7(B, & the 68 nmol )
and copper(l) chloride (100 ng, 1 mml) at 0 C. The reaction mxture was
allowed to warmto roomtenperature and stirred for 15 hours, and then
treated with water (200 m ). The aqueous |ayer was extracted w th ethyl
acetate ( 100 m _ x 3). The conbined organic |ayers were dried over sodium
sulfate flltered through a gI ass funnel and concentrat ed in vacuo. The
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Conmpany) at 80 C for 20 hours. After being cooled to roomtenperature, the
reaction mxture was filtered through a pad of Celite(r) (a diatomte
filter frwonWawdisseM nerals Inc.), and then washed wi th ipswmro@aned17¢ 200

m ). The conbined filtrates were treated with charcoal at 50 C for 1 hour,
and then were filtered through a pad of Celite(r) (diatomte filter).

| sopropanol was renoved, and the resulting solution was adjusted to a pH of
about 2 by the slow addition of concenflPated hydrochloric acid, during
which a solid precipitate appeared. The solid was collected, and washed
with Wateﬁjmm&@ﬁemd)ral dbs@)mea:i;lu're&i;ifcm\eeambiegby fotlowinmetiminafloCot @ ragiiotabelled

5- hydro 4‘,@ hﬁgt L ht hal en-1-one (15.0 g, 60% as dark brown
solid, Q %an(feorta % xt step without further purification. M
cald. ( CailTheL[DBI?-edl)hllblmr |ﬂ>@i‘bte@@%lrﬂ)ﬁﬁnctﬂbgeh ag pdreet drad)e.d.68itH 4 Meld)tf)]‘ >,

O . .
(V) To . S0h P NGOG R Rl iR T in e e R S e ©
(10. 6 g,ddsin.of ravtimbbeliad dabesi(liG) savdtarcal, @n(jE»BWElog is éISﬁ)inatijt() ainon-

at 1 oom tbiRabdnPHY el R dk hopBulbtodl RERE B Robay ey’ ™)

t enper at10%);, the reaction mxture was filtered through a pad of Celite(r)

F7) e i PR A8 % DR pred bl ato iy Hlaclive, g 8™ "o

partiti cngdhbetaivemetabblitgldoas edtetird {050 @ort npt |almd|ttrﬂmta3tlw(y2@‘ﬂhema irget eByymdhe

org r s .concentrate nder. r.educed ssure,

chr afat dyP AR AR Bar e Rt B SRR E R B R ol (s e
gave ( 5-tevnand,HalfTifeBeft<c2( aordprefeagiiiy, tsadtmuﬂahyétmh)a)seag:etﬂazh)am d te/t-butyl
ester (12.1 g, 7 1% . M5 cald. for G 6H204 276, obsd. 277 [(MH) +] .
(f/?j-5-am no-5, 6, 7, 8-tetrahydro- napht hal en-1-yl oxy)-acetic acid tert-butyl
est er hyldooe lehiodideens, ahe (r(télh) metaldGlite Twhiah stayrbeqihasobediogicallpinactive) of a

(5-oxo trah ht hal acetic acid,.te/tbut ester
(76-6 0. DBy AN HARRR P Al b g S Sl BB SN, ¢
(29950 gamlﬁo §Boupadf )he S-Gmhrmf\mderhm-a yilmojety iseepldckd byoan hydrogy! gaduptto formathe

sodi um boroh ﬁﬁl |h117t , 0.28 nmol) in nethanol (100 m ) at room
t enper at'u (Bl)ﬂ'd%' nl't' 3 r?'eyl’he reaction mxture was stirred at room
terrperature for 4 days unt|I no remai ning traces of starting material was
detecte s nmoni tored. b . ethyl acetate . nethapol=10:1 The

Fenct | orf gt HPBeUE Sf e s e BTk Pe pULUERD b ERipee oy e

resi due presenidhdenticha tnay dieasheson dnarenot thie ol foatirey: :leplmtéttmm(rﬁér@ ofrbteddy staid t he

contPhed?sr BBy sBle RSB T E J RLY S5k OaF TR cPhsaatefin) f eq.
and condmut/eensml:ohdlandmﬂmday)ofafe‘atmelntamﬂnether—aselhtlocbralrduée lewetsiuitite,  whi ch was
trit t ed 5 t d

nyar ochi S EV ol Wi ek abd Pl e S Renrrial s Wit ipiti e dose

8; :agldp;tlet\gdés);é\almltbn drbﬁ\}’ﬂdg fgm;g haatirtyesifent omDaﬁhg/mmmnmretelr@ldly @hbeused hen

Fet rany et b bR Rt Gt b b0%SBPR%E Bpiefiphiabiresmneutic RS or i e
sal 25( 54els, @Z%% amltmtlomfnvtaeaQeth ||rdervélmfteabnw@alyamtamomemppmmwriaItdrogtl fluid

et omeheo Sritsrt o iBeEh ARbuSE AR O sty Rot bl Bl

af f or decort fivst day-of Tramapy) at hefapeute dmerlawglranda:phmlwt/eamoﬂmtwf(umyl)ar@edt ic acid
te/t-butyl est h [ I 6H2 27 ob 278
(Esi ) (n oo RIS 1 et o B seebete DD el R tAd vod e

est abl i shedadyg 1o-maynase thantaboet I&té?/enrstewylstme of the correspondi ng
4-i ggophenyl sul f onam de derivative.

[*-StS-fluoro-S-trifluoronethyl-benzenesul fonyl am noJ-S. e.y.
d- t et r ahjrdispthiphtdndibe refers alsd tO)ayl])PB.(éehhtlblt(H(fd)rdJSEem thettteayrhetstngrfor Poevantion

solutlon 0 t halen-1- - iC
2ol d t et RSHOE L8O APt e 2RO R e Ao e i Rh

L/, L/- d|thenapy cspyémtrtwlmmmto(mmleraﬁhtyrbr conIraBﬁilaatmm againstanstforming ehyoreof ur an
( 15 m u h 0 I n de
(o 867 Friii RGeS Bh3l disaser s LSRRI & BRI AP AP S¥omERedtd e
at Bdomib dm saidtRFe4 intdlvitor g;tﬂxcraetﬂtctmmwbsmmaatzremuy fdreminenextentr(g.gr esi due
was partitioned between water and ethyl acetate. The coll ected organic

| ayers were washed with water, dried over nagnesiumsulfate, filtered, and
evaporated in vacuo. Flash chromat ography (Redi Sep(r) Flash colum from
Tel edyne Isco, Inc., 230-400 nesh, 0-10% ethyl acetate in hexane) gave [ (
J 5 (3 fl uor o- 5 trlfl uor omet hyI benzenesul fonyl am no)

~ 1 2 T v T A Y -y . T T | . L NS~



484.081 1; 1H NWR (300 MHz, DWsO-cfe) d ppm 13.02 (br. s, 1 H, 8.1 8 (t,
J=9.2Hz, 2H, 804 (s, 1 H, 7.2 1 (t, J=81H, 1H, 6.71 (d, J =
8.1 Hz, Iwbp10mi6664(d, J = 8.1 Hz, 1 H), 5.14 - 5.26 (mpci/BHpeooAeEBo (s, 2
H, 2.73 (d, J =16.9 Hz, 1 H, 2.56 (s, 3 H, 2.28 - 2.46 (m 1 H, 1.83
(br. s, 1 H, 1.54 - 1.77 (m 2 H, 1.40 - 1.54 (m 1 H). Aternative
preparation of ((7?J-5-am no-5, 6,7, 8-tetrahydro-napht hal en-1-yl oxy)- acetic

acid tert-butyl ester hydrochloride saRO-(VI) according to Schene 2. HC
((S)-5-hydroxy-5, 6,7, 8-tetrahydro-napht hal en-1 -yl oxy)-acetic acid
t ert - butyd %epitetaralfl)Xk)7 %bmf admirdstéred @ndl alose Nda thakidnpy (e2fBedrfol gxaaiple, by

di - mu- chl bi : h heni | | RuC 2(CioH 4)]2, S

Chen cal 8oV RSN BROTE P a8 eBeGit 6t Eysybrgh COTa Lol ) ot ¢
1S,2S)-(+)- L/-p-tosyl-1 ,2- diphenylethyl enediam ne (A drich, CAS No.
167316- 27- .added 5 f d m xt f f ' i.d apd
tri ot hy it Re 7 RE0E rer oo Bhe PRI TRER B IR Gl da@bo Bl e
at r dommenapdicatissages On pddicaiantype diabetesaviellitut iropatisats fobsesw atforrhinen 10 ¢

(39,1, PPk Shatadife ol GRS A B Al R © ' ©

r eact i orpanticutanirepatestsswittr readl diseatz, €nalntysfunafiort @nrpedl dhpaienenth chamgaterized

evol utiaon,and_f i the. reaction m xture was cooled to 33 C internal
enper atti Bt P AR A S F o SRS SRAE PR "t 3
C. The rexactpienby folbotvingeslinvaisatioh @i a cadidlebelied carbonq¥Ohatiestarzatdral dbiselt ed wi t h
50 of de-ionized water, and extracted with 100 m _ of toluene. The
organi c | ayer was separated and washed with 1 M aqueous citric acid (50

m ), sdiwthat,édlds ayeeibusrefsos tousmDBEPedinbibitart for ($linrthe Yreataredt avad/@rpréstioh o) .

The organi.c, phase was .then dried gver sS4 and concentr at ed :

2zeot r o eapP ifeatBE o BEReilal 5Ps 2 st e ek SR ARSI AR Soatiormey ¢ ng
sol uti orthevapy conanapiaid dae tiibtole?abilit] 00cortrainuiicatioh agaiesttnostéormint &l murel ume  of
1‘28 r tth r (ﬂ%rrt?cclij acrtln Seﬂ%nESOvlvi!t‘ner%%%l’ di%’\éha's%,h re\ﬁvglsdylé?u%gticl)nnortrgr?alri]r%)égirrﬁérﬁi? c%rtag%lrjlged

pur i1bi canitten. ((/ ?) - 5- azi do- 5, 6, 7, 8-t et rahydr o- napht hal en- 1- yl oxy) - aceti c
acid tert.- |, ester .The toluene solution_of chiral alcohol Xl _prepared
Sbove ( 364 0BY 4 BfbRE BerbBaEIR BRtaRE of Palel! it PG I et e e + onal
100 M _ 7f%.taol>809&, or gordfecainty, &0 % of excretee radidamtivibean uring hed faeceabiter onalt h

di phenyl phosphoryl _azide (13.4 2 A9. 57 mmol ). To this solution was added
1, 8-di azdgoﬁlngfglr (%'/(g.agfe.%lﬁﬁl?ﬁé)é)g-(7é%%ébs(tﬂ§®z 8.0 g, 52.46 mmol ), dropw se over
20 m nutsasd BPPslichibiorrisitkémisated o bmonesiubstantial bhenly id @ niddr exempeinat ur e

bet waen 1-t4bq Thed)'(raaction m xture was then stirred at an internal

terrggr ati¥ 8°8r™ 22 for an additional 45 mnutes, then warned to room

t enper atthe enajminetabalitef said IdtFR3 jnhibitdr sStoharreacodgicatip mattreparhaisar relatively ni ght .
Af ter 20wi$0'thrs thle Fe (\;vtion m xture was treated with ice-cold water (50
m ), whi ® r’%?%etué?ﬂ'i 8 the internal tenperature below 24 C. The organic

| ayer was separated and washed with 1 M aqueous citric acid solution (50
m ), s r.at.e 0 i.um bicar (.50. ) d_.wat oOm_).
The  esdh iy B T BER AR AR A TP RS At he bR MR e 20
mMHG@A26 ikyention jsranyi RIRP-45nigbitdr on oi |, whi ch was used in the next step

W t hout ff H‘quhahﬁg purification.

(f/7?j-5- AMNoYs, 6, 7, 8-t et rahydr o- napht hal en- 1-yl oxy) -acetic acid tert-butyl
ester hydrochl Qride sal ) . HCl To a solution of

((f?)-5-azido-%, 6, 7,8-tet rahydr o- napht hal en- 1-yl oxy) -acetic acid tertbutyl
ester prrparediabo (36.19 nmmol, assuned 100% conversion) in 100 m _ of
met hanol inMN 3097 M\ Parr-reactor was added water ( 1 .6 m ) and 5% Pd/C
(1.49).There kti/}ﬁ’n*%izxturé”was stirred under a 350 psi pressure of

hydr ogen. pAf t 90 Mi nutes, the reaction was filtered through a pad of
Celite, washed|w th nethanol, and concentrated in vacuo to provide 16.0 ¢

of an oil. The crude oil was dissolved in 10 m _ of nethanol and 50 m _ of
met hyl te/t-butyl ether. Water was renoved azeotropically, to provide 14.0
g of an oil, which was dissolved in 10 m _ of nmethanol, and 50 m _ of

methyl te/t-butyl ether. To this solution was added a sol ution of

chl orothnethylsilane (5.722 m _, 43.42 mmol) in 50 m _ of nethyl te/t-butyl
ether at roomtenperature, dropw se over 40 minutes. The resulting m xture
was stirred for 2 hours. The resulting precipitate was filtered, to provide
8.8 g (78% vyield over 3 steps) of

((RJ-5-am no-5, 6, 7, 8-tetrahydro-napht hal en-1-yl oxy)-acetic acid te/t-butyl
ester hydrochloride salt (M ). EXAWPLES 1-2 to 1-9 The foll ow ng exanpl es
1-2 to 1-9 were prepared in an anal ogous manner to exanple 1-1 starting
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and pharmaceutically acceptable salts and esters thereof, wherein RL-R5, A,
B, QW and X are defined in the detail ed description and clains. In

addi ti on,woheiguns®ent i nvention relates to nethods of nmeowfeeedoensngo and
usi ng the compounds of formula | as well as pharmaceutical conpositions
cont ai ni ng such conpounds. The conpounds of fornula | are antagonists at
the CRTH2 receptor and nay be useful in treating diseases and di sorders
associated with that receptor such as-a3t-hma. Unl ess ot herw se indicated,
the follow ng specific ternms and phrases used in the description and clains
are def iondarmaga fllol | ows: The term "noiety” refers to an atomor group of
chem cally bonded atons that is attached to another atom or nol ecul e by one

or nore chem @l bo?ds%EﬁéFéby formng part of a nolecule. For exanple, the
variables R1- [R5 of /fformula | refer to noieties that are attached to the

core striuct Nrmul a | byﬂﬁ covalent bond. In reference to a
particul ar noi et |mﬁ Rpe or re hydrogen atons, the term "substituted"
refers to t f at at |east one of the hydrogen atonms of that noiety

is replaced by anotMer substituent or noiety. For exanple, the term"I| ower
al kyl substituted by hal ogen or hydroxyl" refers to the fact that one or
nore hydrogen atons of a |ower al kyl (as defined below) is replaced by one
or nore HaPBWER(br hydroxyl noieties (i.e, trifluoromethyl, difluoronethyl,
fluoromet hyl, chloronethyl., hydroxynmethyl, etc.). Simlarly, the term

"] ower cycl oal® +tuted by lower alkyl" refers to the fact that one
or nore Rydroggn atons of a |ower cycloalkyl (as defined below) is replaced
by one or mpe al kyls (i.e, 1-methyl-cycl opropyl, 1-ethylcyclopropyl,
etc.). The tlerm’ ponBRl y sqibigtituted” refers to the fact that one or

nor e hydrﬁ of a noiety (wth one or nore hydrogen atons) can be,
but does not necessarily have to be, substituted with another substituent.
The ®serm "al kyl " ref¥f's to an aliphatic straight-chain or branched-chain
saturated hydrocarbon noiety having 1 to 20 carbon atons. In particular
enbodi nents the alkyl has 1 to 10 carbon atons. The term "l ower al kyl"
refers tawfamud Y) noiety having 1 to 7 carbon atons. In particul ar

enbodi ments the | ower alkyl has 1 to 4 carbon atons and in other particular
enbodi ments th@ | ower has 1 to 3 carbon atons. Exanpl es of | ower

al kyl s iﬁi'“de met hyl , ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl
and terf=bwm : term"lower cycloalkyl" refers to a saturated or partly
unsat ur at ed jnon- 'thydrgﬁgrbon ring nmoiety having 3 to 7 carbon atons
bonded t ogettgr orma ring structure. Exanples of cycloal kyls include
cycl opropyl, dyclob tyl, cyclopentyl, cyclohexyl and cycl oheptyl. The term
"l ower al koxy" referGNto the noiety -O-R wherein Ris |lower alkyl as
defined previously. Exanples of |ower al koxy noieties include nethoxy,

et hoxy, npropoxy, isopropoxy, n-butoxy, isobutoxy, sec-butoxy and

t er flobutveharein Rieddretdd (1, Smeshtayridanpyl)mettef, &gusndz0lin-26/ Fritigl, Y quikdXlin 8-

wherein Ris |ower alkyl as.defjne reviously. An exanpl.e of | onwer
Tk an oyl VSt A ety e 2ol 2oy MG 22V ST BERAA kY FEp R TR et y
-S R, V\/f'(SICQiatﬁb-Bylicﬁn-lzg‘V)ﬁ‘fetr@'i,K&Jmeﬂﬁylié?fﬁmwﬁﬂzpl)m\éﬂ@u%? ¥4, 6-Bxadthy) 1 @grigidid-gwer

al kyl sul fanyl s 1 ncl ude t hyl sul fanyl .an thyl sul fany|. The term "l ower
v el oal YT ang Rz GeaplEr o iy e Rppady o8 e dhein v eviame

cycl oal kytl(2-as)-staibiesbywrmethoEsine, Exanpl es of | ower cycl oal kyl sul fanyl's

i nclLude cycl opropyl sul fanyl , cl obutyl sul fanyl and cycl opentyl sul fanyl .
Theﬁt%er rﬁr"tﬁé’&gﬁm eHWQQYnP?%’Wbﬁg?@?ers to the noiety -S(O)-R, wherein Ris

| oner al kyl as defined previously. Exanples of |ower alkylsulfinyls include

met hyl syl fi nyl and, et.hyl sul finyl. The m."] ower. cl oal k ul finy]"

"ot o st atsrbondPEpgipEiPriodtpssy B)r BEPE B n e sl B e pigshea

pr e?/i oush%lntiale@r@bﬁs-@mhilbﬂ%veerelefby@e‘ ?ahkrlxé grugps b@yé,ligtinbml :JdeI cool

cycl opro sul T1. , .cyclobutyl sul finyl and cycl opentyl sul finyl. e term
"| ower aﬁ%?'f@'ﬂl Y'@%?'fpt'”r%"’]‘Xégléo"'%oa'?w&’t'ﬁoi ety -S(0O) 2-R wherein Ris |ower

al kgD as2epfiifj2ed-NstaylDpisdryl-oagarplypetifaninuieicedlpyrlidih@Rydasodnitalelide

met hyl su ny d eth | fopyl. The term "l ower cycl oal kyl sul fonyl "

ot or s 6 S LR Brtamg B pur i Bt D oA By Ep S KA UG | ned

pr evi ousdaybonit@pl es of | ower cycl oal kyl sul fonyl s incl ude

cycl opropyl sul fonyl, cycl obutyl sul fonyl and cycl opentyl sul fonyl. The term
"l ower al kyl am no" refers to the noiety -N(R)(H), wherein Ris |ower alkyl
as defined previously. An exanple of a |lower alkylamno is nethylam no. The
term "l ower dialkylam no" refers to the noiety -N(R(R ), wherein R and R
are lower al kyl as defined previously. An exanple of a |ower dialkylam no

i s dimethylam no. The term "carbanmoyl " refers to the moiety -C(O-N H2. The
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as hydrochloric acid, hydrobromc acid, sulfuric acid, nitric acid,
phosphoric acid and the |Ii ke, preferably hydrochloric acid, and organic
aci ds suchoasioaasdéesc aci d, propionic acid, glycolic aci ¢cTmpeagiocoiaci d,
oxalic acid, maleic acid, malonic acid, salicylic acid, succinic acid,
fumaric acid, tartaric acid, citric acid, benzoic acid,cinnamc acid,
mandel i ¢ aci d, nethanesul fonic acid, ethanesulfonic acid, ptoluenesulfonic
acid, N-acetylcystein and the like. 1n23ddition, salts may be prepared by
the addition of an inorganic base or an organic base to the free acid.

Sal t s dgS)-t€(RS,38 M a%)-2-Aorirgadi1 0-drasteoxyat,B 4o 7, 1bbHherateydrosHipyridd[2d-t o, t he

sodi um potassi u i, t.hi u a ni,um ,cal cium and magnesium salts and the
li ke. Sd ltsgqlﬂ'éc?"in\[?é B'fliﬂgﬂﬁog'ieé@ﬂ%g”%@ré%g'opﬁtl ude, but are not limted to

sal t s of(33rDiffasrppyrssiddAtial-y(2Saas)-4t @r(birmiginadvy iygserasinkisyljpytrokktin-ani nes

i ncludin nzﬁ urally occurring substituted am nes, cyclic am nes and basic

i on exc Hbe F€8Pns, such as i sopropyl am ne, trinethylam ne, diethylam ne,

t het Byl ani(88,4S)-Amaipy- adi(B.8;diftohapyalobdineyl)-1,$ SHriazin-2rd)opirolin-3-yl)-5,5-

Net hyl pi peri di.ne, . pi pehdi ne, polyam ne resins and the |ike. The conpounds
of the p fgusoé?ﬁ'p‘?rmg ©'6n can be present in the formof pharmaceutically
accept alb8,4831t{2-[(SEHER e (Mt U 20k Tadizol-he Irpetegiytiopent@amirmi-acetpl}-dt so be

pr esent I n the If.dor r’rbof éjoh?rlmaceuti cally acceptable esters (i.e., the nethyl
and et h)fuoreoﬁyg% "B TRECACGs of formula | to be used as prodrugs). The
conpound®)-Af64Branpn@pipptidin1vg)a3-nathyd-a-dibsm 3 ddlilsyalra-aHegrimidie-1-yyethgll-dd. The
sol \ﬁ@ti an .&2hn nbze Ir'E”fect ed in the course of the manufacturing process or can
t ake “pl 2 og S B consequence of hygroscopic properties of an initially

anhydr ous{(8 pEB(USo-2ed yahorayrrblidin-1 (yihy2iord-e thiglamirctHppapyiiets (1tHatetra hal\beyl - e 1 sanme

mol ecul ap, forpul a but di.ffer in t at ure or_ seguenc f _bonding of their
rrons. o Bdheehiar ok e BRetoRy E P L it s orrer s

| somer s 3-{{28,480)-#[é+3-Methhd -pendride pyaroldky jpiparaziat eftpyrralidegace are ter ned
"st ereoi oner S "hiDi ﬁ(ﬁt ereoners are stereoi soners with opposite

confi gury?|%?{1yg{ BREDY nmore chiral centers which are not enantiomers.

St erl@oi @R 1s{[(3&xpymglidim8-ytaminalaestaipymotidin2eylloemhersid, hat ar e

wen b derpeimaenden i el RABE Bz B A e TR oo B B o o <

bonded taartbamitriledi f f er ent groups, a pair of enantioners is possible. An

[ h ized b fi i f |
o e PR TR B RS Bl kP BEaRIP AL £y SR O TR i BiSe ng
rul es ofpyGalui3,24dimyeimidissde,/ Rreth \o)e4-flosrobshzohigrilegeemider i n whi ch the nol ecul e

| ovePot dt ey B binB RSB e e Sl PR PO BT compouna

can exi giyrap[&Rdiprimidice-2j4ddiahe,enant i oner or as a m xture thereof. A

m Xt ure ocrogt ﬁi rnia'n uﬁ%éal Er%{)ét ilgns of the enantioners is called a
"racem O AT RIETEC Y £&YHR th rapeutically effective amount” of a

conpound neans an anount of conpound that is effective to prevent,

all eviatg_or . liorate s t . di spase..or 1 he rvival_.of the
A T R Ry B R R T Rt T e S
i s Wbt hithe fdilewsgi domponndshandatheir philwendcketicate atdepddle/safsf ect i ve amount or
dosage of a conpound according to this invention can vary within w de
limts and nay be determined in a manner known in the art. Such dosage wil |
be adj ust ed -K4-nidieyliqnitiaxolitdy|)mettyii-8-emethyl - 2o utaes hy 8k (BHRHaminspiperidin-1-

i ncludi ng the .specific bei n L, ni.stered, the route of
adm ni st gﬁnﬁHqé)ch@p(%%W(gﬂ?@gﬁihg, %@Hﬂ’ﬂe:%m“g)% wel|l as the patient being
treated. In general, in the case aof- | or parenteral admnistration to

adul t humans wei ghi ng ap i €y 70 Kg, a daily dosage of about 0. 1 ng

to about 5 , ny ng, or 1 ng to 100 ng nmay be
appropri A MNhe I"gwen an limts may be exceeded when
i ndi cat e( dai\| y d//cﬁ;?ge ca%

di vi ded S

istered as a single dose or in
Kstration, it may be given as

3 jcally acceptable carrier” is
intended to include any and all material cConpatible with pharmaceuti cal
admiggi stration including solvents, dispersion nedia, coatings,
antibacterial and antifungal agents, isotonic and absorption del ayi ng
agents, and other materials and conpounds conpati ble with pharnmaceuti cal
adm ni stration. Except insofar as any conventional nedia or agent is

i nconpatible with the active conpound, use thereof in the conpositions of
the invention is contenpl ated. Supplenentary active conpounds can al so be
incorporated into the conpositions. Useful pharnmaceutical carriers for the
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subcut aneousl y), rectally (e.g., by suppositories or washings),
transdermal ® (e.g., skin electroporation) or by inhalation (e.g., by

aer osol ) ,wendio/nsdéshe form of solid, liquid or gaseous deszgesoiosmbaidi ng
tabl ets and suspensions. The adm nistration can be conducted in a single
unit dosage formw th continuous therapy or in a single dose therapy ad
i bitum The therapeutic conposition can also be in the formof an oi

enul sion or dispersion in conjunction-®dt-h a |ipophilic salt such as panoic
acid, or in the formof a biodegradabl e sustained-rel ease conposition for
subcut aneous[([dr5]haphtraymidBe2H xhethgifB mhethyl et dzcmttym §B18a((R)-3-bhenppipstditi-1-

i nventio ates to t of for . and pharmaceutically
accept aMn)exas' |@esfcgﬁ’t§>aéesh\%l 26@2@:%2%‘? n?(ﬁgz)k is a direct bond, oxygen,
-S(0O2- , -NHCO or -NHS ; and,mh |n X is bonded to the ring
containing Q and B by su [ iom of a hydrogen atom of a ring carbon

atom A B in each other, are carbon or nitrogen
with therp S0 at:N( 1) are\not both nitrogen, (2) Wand A are
not both|n|tr gen,| and |(3) orWis nitrogen, the nitrogen is

unsubsti t s% R2 is selected fromthe group
consisting of: ( 1) ydrope (3) lower alkyl optionally
substituted by hal ogen; and (4) | ower cycl?al kyl optionally substituted by

| ower al kyl;R3, R4 and R5 are bonded to the ring containing A and W by
substitution of a hydrogen atomof a ring carbon atom and R3, R4 and R5,

i ndependent1-fQuinazaioR-girethyl]- aﬂreetbﬁﬂe(ettetﬂyrf-hyhﬂ&(b‘é)-@am'lr]@-miperidirs-ﬂ ig of 1 (I

) hydro ; Q ( itro; (5) cyano; (6) |ower

al kyl Bg]hrgﬁzeco%g{?gpﬂt%qogg% é}% ﬁg( %éoﬂydr oxyl; (7) |ower alkoxy
optionaIIy substituted b halogen Iomer alkanoyl; (9) carbanoyl, |ower
alkylaninocarbonyl or r di/al Kyl am nocar bonyl; (10) | ower

al kyl car bgnyl a ; r al | fanyl or | ower cycl oal kyl sul fanyl
(12) | owe al kyl sul finyl; (13) |ower

al kyl sul |; and (14) trimethylsilyl; or
alternati Y, ydrogen and the remaining two of R3,
R4 or RS are bound together with the calkjpgpn atomto which they are attached
to forma ring of 5 or 6 carbon atoms. Unl%ss indicated otherwise, the term
"A, B, Q and W independently of each other, are carbon or nitrogen" (or
S|ntlar references to A, B, Q orWin relatlon to carbon or nitrogen)

i ndi cat @ thHR)-3(AmiIng-pigedeinyIB3-(gyt-ZoyinyA-b-44-owithauiagzeliopd- )dm@thwl)rﬁ $ornul a |
, t C 8, Lt At \ gen (CH) or
sub}s1t9 it 3‘{'@5’?%‘”?'8%% do I%%Qtﬁ tc‘;' %dr%}o ﬁmgxrrer}ot‘ﬁgtn%) Og@?ﬁ%ﬁ tgg?@gg @6? ormul a |

(for exanple, A orVVnay ke bon;ggégg/ﬁ3, R4, or R5; and B and Q may be
bonded to R2 or X (if X i[p oxygen or -SO2-) or to the ring containing A and

W(if Xisws d angy (2) A B, Q orWis nitrogen, the

ct ;
%ﬁﬁangto th ydrygen or R2, R3, R4, R5 or X (if X is

ni trogen
oxygen o 2- )L NPT tN th g coqt ai ing Aand W(if Xis a direct
bond) . Unl € i gt cat ed o erwifse, t erm"X is bonded to the ring

containing Q and B by substitution of ahnydrogen atom of a ring carbon
atom' refers to the fact that: ( 1 ) when X is oxygen or -SO2- , the oxygen
or -S2- is bonded to one of the rlng carbon atons (of the aromatic ring in
formul a I contalnlng pl ace droqen atom t hat woul d

ot her wi e bl ‘ﬂaMﬁt@drqyuat-%rZ t&'ém%v.'l §t”b‘tﬁ‘>dﬂs@rhu%ré ny-Slbsmitag &ty x; and
(2) wherprépyjipmathdiahtied]-<BRfthe (EORPAWOCRIOEARDT6Y charpl A({):s bonded to one

of the ring carbon atoms (of the aromatic ring in fornula | containing Q
and B) in place of a hydiggpgen at t would otherw se be bonded to that
car bon atontabsent belng ubsti/tuted by the ring containing A and W

Simlarly ~v | el ermn e, the term"R3, R4 and R5 are bonded
to the r| al n| ng

ubst hiut i on of a hydrogen atom of a ring
car bon atQnpt ref emns tﬁit\ $£ 4 and R5 as depicted in fornula
(1 ndepende edd thher) "are bon to one of the ring carbon atons
(of ,the aromati¢ ring in hornula | containing A and W in place of a

hydﬂ gen atom that woul d otherw se be bonded to that carbon atom absent
bei ng substituted by R3, R4 or R5; with the understanding that R3, R4 and
R5 are not sinultaneously bonded to the sane carbon atom Unless indicated
ot herwi se, the genus of fornmula | and any subgenera thereof enconpass al
possi bl e stereoisoners (i.e., (R -enantioners and (S)-enantioners) as well
as racem c and scalem c mxtures thereof. In one enbodi nent of the

i nvention, the conpounds of fornula | are (R)-enantioners or
pharnaceutlcally acceptable saIts or esters thereof -as deplcted |n the
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nitrogen and A, B, and Q are carbon. In another enbodi nent the present
invention is directed to the conpounds of formula | or pharmaceutically
accept ablwoalw@asen esters thereof wherein B is nitrogercamb2dboo6di7and W
are carbon. In another enbodi nent the present invention is directed to the
conpounds of formula |I or pharmaceutically acceptable salts or esters
thereof wherein Qis nitrogen and A, B, and Ware carbon. |In another

enbodi nent the present invention is dir2écted to the conpounds of fornula |
or pharmaceutically acceptable salts or esters thereof wherein A and B are
nitrogem arnd[(%?@ado \Zi‘glablﬂﬂ E@tr)llmemyl]-BFmgﬂhgblt-hﬁ blﬁVﬂD?Giil)FB%((R)-Blr‘]mim-ﬁﬁeﬂﬁin-1|-l
invention is directed t nds o a | or pharmaceutically
accept aMrBe?(aé'H]"?es 8mp@ﬁ@%§®§2&%§gg ﬁbgﬁd Q are nitrogen and B and W
are carbon. | mNanot her enbodi nent the present invention is directed to the

conpounds of| ormula I _or pharnaceutically acceptable salts or esters
Fogen and A and Q are carbon. In another

di rect ed
or ester§

e or pharmaceutically acceptable salts
: eof mherein Xis adir h bond. I n one enbodi nent the present
i nventi oK di rected to the conpounds eof formula | or pharmaceutically
acceptabl e Ssalts or esters thereof wherein X is oxygen. In one enbodi nent
the present invention is directed to the conpounds of forrmula | or
pharmaceutically acceptable salts or esters thereof wherein X is -S(O) 2-.

In ofe enbodiZr@yanothrnzih-8geethyliMZebityrom-yi)S-dRl-eemitp-piperidie-1abpatmos of
for”“'a(Eoﬂbm@“@b@ﬁ@ﬁH%SQﬁ%e%aﬁEQQQ&ﬁZIe salts or esters thereof wherein Rl
er e

i s hydrogen. I'n anot nt 't present invention is directed to the
formula | or pharnaceutically acceptable salts or esters

conpounds =
t her eof whg

ein Rl is nethyl. not her enbodi nent the present invention
is directed to the conpounds of forrmula | or pharnaceutically acceptable
salts or es he erei is selected fromthe group consisting
of: (1) 6genN r : {3) &hloro; (4) nmethyl; (5) isopropyl; (6)
trifluor | ; and 25 melN yl cycl opropyl . I n anot her enbodi nent the
present i 1O i iredted t e conmpounds of formula I or

pharnaceutlcally acceptable salts Qyqesters thereof wherein R2 is sel ected
fromthe group consisting of: ( 1) hy%irogen; (2) brono; (3) chloro; (4)

met hyl ; and (5) trifluoronmethyl. In another enbodinent t he present
invention is directed to the conpounds of fornula I Rg)harmaceutlcally
accept att e skfMetiyi-auinpeslin-2-Wimeloy!l-Gimegtly - @@utmwh@ [R)-(2iamipperpeht | y of

eachgot hﬁ%thyl@h%cﬁ%ﬁt%@q?&ﬁ%m2@69/@99%@“%&%&8@&43? ( 1) hydrogen; (2)

hal ogen ower optionally 'sub tuted by hal ogen or
hydroxyl (5) | ower alko%y optionakky-—substituted by hal ogen; (6) |ower
alkanoyl; and (7) carba , | gwer al kyl am nocar bonyl, or | ower

dialkylar,;sca Nan 8 ower ,al kyl sul fonyl or | ower
@‘ onylY. InNanot er di nent the present invention is directed

cycl oal k

to the caoup ds_gqf fodoul all phar maceutical |y acceptable salts or
esters theréof “ywher & R4 Nind RS; N\ndependently of each other, are

sel ected fromthe group cbn3|st|ng of - NH.) hydrogen; (2) fluoro or chloro;
(3) nitro; (4) isopropyl or terf-butyl; (5) nmethoxy; (6) acetyl; (7)
carbanoyl ; and (8) nethylsul fonyl or ethylsulfonyl In another enbodinent
the present invention_ is directed to onpounds _of formul

phar macéut |k&$1cyaa%ew&'%8ry@nse§rwls3 @Pthé(k?é? -SuyRdrdbE- ((\ﬂ%é”r@“ﬁomf’e“ﬁ!ﬂ! hHer Rs,

i ndepend@mf{mé(zé mPaWeL JRI5/098086 kbRpleef{sR))om t he group consisting of: (
1) hydrogen; (2) hydroxyl: (3) fluoro, chloro, or bronp; (4) nitro; (5)

cyano; (6) nethyl, ethyl, isopropyl, or te/t-butyl; (7) difluoronethyl or

t hf | uor onet hyl ; (8) hydroxyl et hyl; (9) methoxy, ethoxy or isopropoxy; (10)
trifluoronethoxy; ( 1 1) acetyl; (12) carbanoyl; (13) nethyl carbonyl am no;
(14) methylsulfinyl or ethylsulfinyl; and (15) nethyl sul fonyl or
ethyl sul fonyl. In particul ar enbodi nents, preferred positions of R2, R3,
R4, R5 and X are hereafter




i ndi cated by the follow ng nunbered positions (2, 3, 4, 5, 9, 10, and 11)
of formula | as shown below In a particul ar enbodinent, X is attached to
the 3 or wWopositisean and R2 is attached to the 5 positi orCEEPRIVS/0601NG
containing B and Q In a nore particular enbodinent, X is a direct bond
attached to the 4 position and R2 is attached to the 5 position on the ring
containing B and Q In a further particular enbodinent, Xis a direct bond
attached to the 4 position and R2 is eBboro or trifluoronethyl attached to
the 5 position on the ring containing B and Q In another particular

enbodi ment N X i s oxygen attached to the 4 position and R2 is attached to

the 5 posi ‘on on the ring co inaing Band Q In a further particular
enbodi ment,| X i s oxygen aV%a%%%%L?o the 4 position and R2 is chloro or
trifluoro attached to the 5 position on the ring containing B and Q

I n anot h i CiNar i ment, en Qis nitrogen, X is a direct bond or
oxygen atjt ac L%DEhe rNjon and R2 is attached to the 5 position on
the ring '6' Qln her particul ar enbodi nent, when Qis
nitrogen, Xis a dicht bond or o ﬂfn attached to the 4 position and R2
is bronmp attached to'the 5 positio n the ring containing B and Q. In
anot her enbodi nent, when B and Q are carbon, X is a direct bond o r oxygen
attached to the 4 position and R2 is attached to the 5 position o n the
ring corrt ai 1n[(41g/lﬁw4pglrir@din-24y|)memyﬂé-rpalhylib(ﬁ-lanyrerrtw)eﬁ-«ﬂm-,ammepipBridind-Q are
car bon, rect b@gp r y een ttttaacchheedd ttoo tthhee 4
posi ti or}/ ”Iﬂ&e {cgm@me %@55%8%%5 %(%ﬁwi g(Sgﬁsi tion o n the ring
containing B and Q ..l n anothermore particul ar enbodi nent, when B and Q
are carbon, X is a d?rect ond o r oxygen attached to the 4 position and R2
|s t hf | uor ppe atlachad to t 5 position o n the ring containing B and
In ofie € odlmbnt I'east/one\of R3 , R4 , and R5 is hydrogen attached
to posi tilon an the inidg R groups are attached to positions 9
and 11 o N ntaNni ng d W. In another particular enbodi nent
at least t of RB 4, and R5 argyfjydrogen and the renaining R group is
attadhed to position 9 or 1 1 onthée ring containing Aand W. In a nore
speci fic enbodi ment, the present invention is directed to a conmpound of

formula |I sel ected fron1the group consisting of:
[ (R)-5- (%" -M4, ﬁﬁimbtmhemidw-%wbm@ihyll ameatayl-52eunng!-yeBr(@Ryemineapht hal en- 1

AN Gt PR TR e (oD SOBSREBERE Ko g 825"

[ 5- (Blphenyl 3- sulfonytpnlno) 5 -t et rahydr o- napht hal en- 1
-yl oxy] -acetic acid; - Phgnoxy- benzenesulfonylanlnoA

d-tetrah tic acid;

[ 5- (6- Phen i di inNp)-5,6,7,8-tetrahydro-napht hal en-1

-yl oxy] - i i Z

[(R-5-(4"- anino) 5,6, 7, 8-tetrahydro-napht hal en-1
-yl oxy] - acet|c acid;

[ (R)-5-(4" - Met hoxy- blphenyl 4- sulfonylaﬁlno) 5,6, 7, 8-tetrahydro- napht hal en-
1 -yboxy]- acetic acid,

[ (R -5-(4"-Chloro- blphen | - 4-sul fon 0) - 8-tetrahydro-napht hal en-1
-yl oxy] -* ac%K@é'nQ@“ﬂ -6- yI)methyI] -3-methyl- (2 butyn 1-y|) 8 ((R) 3-amino-piperidin-1-yl)-

[(R) - 5 (nuftelsmpbidiveraostoshs Gxiirie Ng3s. 6 7. 8-t et rahydro- napht hal en- 1

-yl oxy] - acetic acid

[(R)-5-(4"-Methyl - blphenyj 3- S7Liggg+ahlno) 5,6, 7, 8-tetrahydro-napht hal en-1

-yl oxy] - acetic acid;

[(R)-5-(4-R "ﬁ | f oyl am -5,6,7,8-tetrahydro- napht hal en-1-yl o
xy]- acetjic a | N
{(R) -5-[4-(2-hl oglo-p oxy):- hénze onylanino] 5,6, 7, 8-tetrahydro-napht

hal en- 1-yNoxy}>acet®OC adN'd; - CS- Bronp- - chl or o”- quoro phenoxy”py

pdi ne- S-sul f onyl am nol - b 7, 8- tetrahydng napht hal en-1 -yl oxy}-acetic

aci d;

{(R)-5-[3-Chl oro-4-(4-chl oro- phenoxy) benzenesul f onyl am no] -5, 6, 7, 8-t etr ahy

dr onaph aceti.c aci

{5 1875 ikss BRAbt kil S SinRgfSisstrom sloiurally pomgaranie REP-8 Ibiog: e8¢ r anyd
r onapht hadetombing breepliord @bietcpand a Idrior-IhStingretiett witH 2velrbble phphieduaragicapy

pdi ne- 3-sul f onyl am no] -5, 6, 7, 8-t et rahydr onapht hal en- 1-yl oxy}-acetic acid;
{5-[5-Brono-6-(3-chl oro- phenoxy) - py

pdi ne- 3-sul fonyl am no] -5, 6, 7, 8-t et rahydr onapht hal en- 1-yl oxy}-acetic acid;
{S-CS-Bronp- ~S-cyano- phenoxy”py pdi ne-S-sul fonyl am nol -
AJA-tetrahydronaphthaIen- 1 onxy} acetlc aC|d {S—CS—BronD-

rS rS Y 2 T T



yl oxy] - acetic acid;

{5-[5-Brono-6- (i ndan-5-yl oxy) - pyri di ne- 3-sul fonyl am no] -5, 6, 7, 8-t etrahydron
apht hal erwolewlazesk- acetic aci d; [5-(5-Bronp-6-mtol yl orgTmP2009/060170

pdi ne- 3-sul f onyl am no) -5, 6, 7, 8-t et rahydr o- napht hal en-1 - yl oxy]-acetic

aci d;

[ 5- (5 Br ono- 6- o- t ol yl oxy- pyri di ne-3-sul f onyl ami no) -5, 6, 7, 8-t etrahydr o- napht
hal en-1- yl oxy] -acetic acid; - 26 -

[ 5- (5- Brono- 6- p-tol yl oxy-pyri di ne-3-sul fonyl am no) -5, 6, 7, 8-t et rahydr o- napht
hal en- 1-prypartigd, feneetdrselacil\dy ahB-a[f5chrrah1®sﬂe(e4fectfﬂroﬁileoprg)a@o)H pyexpected
pdine-3 qu a dron tlc aci d;
(5. (5 ot AMeATaRRYER s PRy e e P Aot Pty Rafais 5. 6. 7
, 8-t et raby@ncesnapbit padparatibn isydisciydedds ¢#td pubdicatibns mentioned.

{f RJ-5-[5-Chl or o- 6- (4-chl or o- phenoxy) - pyri di ne- 3-sul fonyl am no] -5, 6, 7, 8-t et
rahydr onapht hal en- 1-yl oxy}-acetic acid;

{f RI65- [ﬁéfrBre)pmfeﬁFe(dZDl?P-uommbminerrmmg)thep;(bovementioned DPP-4 inhibitors of

pdi ne- 3- sul f S18idn ronapht hal en-., 1: ¥l oxy}--acetic acid;
T L AL TR R Sl g e BT P e R e
ahydr onagp)s- hh(lémmme-}olpxemyh taglgkardhiae,) mhrticularly the free base thereof (which is also
{fRI-5-[5-Brag chl or o- phenoxy) - pyri di ne- 3- sul fonyl am no] -5, 6, 7, 8-tetr
ahydr on RWHaﬁngsr{q?’%g&I oxy}-acetic acid,

{fRJ-5-[5- Brorm 6- (3 chl or o- phenoxy) - pyri di ne- 3- sul fonyl am no] -5, 6, 7, 8-tetr

{a%ﬂb ﬂ%‘nt hal Olé%i(g»ga eb:tﬁgﬁscllng%rgwgﬁ)ﬁ tcbgle understood that the definitions

pdi ne- 3-cthd aniyéamnpoﬂmd& (ﬁ‘ncln;dﬁhg the DP&h ohhibvitoms hiehidrexa-Hereigbloovglandcet | ¢

d; fRJ 5 :
D ne- 5. EUPTBHO ARora eSS e Y e s Ry ARgRiPE PEIR 255 BIUEER i ¢ aci o
{fRJ-5- [siaﬂ\,@tdscnnd p@}(nﬁerphbwrmphm'aoMW|mbesmnmdltémwraieé aad pdy@prph&- t et r ahy
dr onaphtfhal err'u re f a A:ﬁa rec% feh to t te referred.to herej
{f RI- 5- [ 9T 8FST JP?‘ f (dY'GT B%SHB%% BRLNUE PEIRIAE RBP e, 6, 7, 8-t et rahy
dr oriépht hal en- 1- yI oxy}-acetic acid,
é]; oRglagh'E\&g I ee'ﬂs?)e(% to e%°§m§2‘£& f?\ge &ﬁé!és &E"s%f?lnglg %r tRQY)lP"fml mﬂ}bltgrs dCCOI‘%I Letrahy
{fRI- [tae@fblodmndA(dHrmhlrwemncmdrb koown phibrekijled bemlen%m/ahfagawgiyntmmqDPB-

6,7,8- t q dro-n ht haI g >]g¥r} acettlc aci h
Ot s s 1SRRI ORI B PRaTent A i RS R nosrared paing punhel
6 7, 8- tretthadhyal dlesmapén lmethehteratgvﬂeoﬂwsr &ﬁ@kamptecpuhne derlvatlves of formula (I)

0P (G Gl s RLGASAYaPRESRR b Bad, T ShbguSLSy napht ha

{f RJ 5 [WOQGO@MQAGQ ér— WQU2006/(pt8d A0 xtk¢ diselozamre stivhioh plraintcorpbraicbhefeid- t et r ahy

O B g Nerigato B for iR h el el Sptaines ot AestiPe 91 SRMRIS 15 7. 6t ot r ahy

dr 0napht2%)l4é)50658 g WGMDQ@Q atbe disclosures of which are incorporated herein.

{fRJ-5 r.o-4-(2: I hen ax) benzenesyl f onyl am nol -5,

6,7, 8- t%l{l‘lrng H\r/%tl-vﬁéfgmé) gllli (glﬁgic%rp %%ggsaiescr% d, ffor ampﬂ‘e, mlNé

[ f R.255 (2D06HIee1 63, AW@IQ@GMOWIIﬁﬁméN@sZﬂOBlﬁhYanthimalsﬁo@rés 8Fwidth ateydr o- napht ha
len-1 - on etlc

{fRJ-5- [ %teﬁ K% pr?%arstn D320 nZ BB B P PeETEY, 8- tet rany

dr Onaphtrhaht@ned her;ellr@)by}'e a&él'scloselbmdihe publlcatlons mentioned in connection therewith.
{fRJ-5-] eno ulfo 0 8tetrahy
i onap U B Bn e rislo B BRE R DERBR R h SR PRPLT Bl afe

pf | uor ormﬁdr;sledhmmﬁ@@sm287|2ylaamVM©]2057,628?Bl— rewecmwt@mamwm «a‘rwhlch

ot 1 081 ori Ry b Eheni P i e AREBA TR nen s sy

-yl oxy} - raet&Irmm ermtluier cdofmRihafion partderChatedescRbdd indt@F pRROMDOGBO BB, tthe

pfl uoro e t r al en-

ol oy - Taioie S0P B s p AR isCnfr e Pl g S e P e dua

pf | uor onetrtbjnatibe vz BhE3a6 /froetfdraim are [2-5/50®mg, B5t860mamgmﬁ psrapbnigal en- 1

-yl oxy}-acetic acid,

[ f RJ- 5- (4- Phenoxy- 3-t pf | uor onet hyl - benzenesul f onyl am no) -5, 6, 7, 8-t etrahydro
napht hal en- 1-yl oxy]-acetic acid; {fRJ-5-[4-(4-Chloro-phenoxy)-3-t

pf | uor onet hyl - benzenesul f onyl am no] -5, 6, 7, 8- tetrahydro-naphthal en-1

-yl oxy}-acetic acid; {fRJ-5-[4-(3-Chloro-phenoxy)-3-t

pf | uor onet hyl - benzenesul f onyl am no] -5, 6, 7, 8- tetrahydro-napht hal en-1

-yl oxy}-acetic acid;

{5 [4 (4 Fl uor o- pyr|d| n- 2- yI) benzenesul f onyl am no] -5, 6, 7, 8-t et r ahydr o- naph

_____



1-yl oxy}-acetic acid;

{5-[4-(5-Met hanesul fonyl - pyri di n-3-yl)-benzenesul fonyl am no] -5, 6,7, 8-tetrah
ydr onaphtwel2emv/o1i66y! oxy}-acetic acid; {5-[4-(6-Fl uoro- 5PaetErgéoopyo170

pdi n- 3-yl ) - benzenesul f onyl am no] -5, 6, 7, 8-t et r ahydr onapht hal en-

1-yl oxy}-acetic acid,

{5-[4-(2-Met hyl - pyri d| n-3-yl)-benzenesul fonyl am no] -5, 6, 7, 8-t et rahydr o- naph
thalen-1 - yl oxy}-acetic acid; - 27 -

[ 5- (2" - Chl or o- bi phenyl - 4-sul fonyI am no) -5, 6, 7, 8-t etrahydr o- napht hal en- 1

-yl oxy] \thletés@eadb @mbodiment B, the methods of synthesis for the DPP-4 inhibitors of

E?I (()>?<’y] %c%(f fment g] ey(Jescnbe%I ih QYL SRR teRitSre ndl7 SSh %ﬂ@l}’s‘%BS be%'%P thal en-1

[ 5- (4" - Gdcomentsi pdrrﬁmydarMmsmdsfeGmyd agieito) - 5, 6, 7, 8-t et rahydr o- napht hal en- 1

-yl oxy] -acetic acid;

[fRJ-5-(4' - Hydroxy-bi phenyl -4-sul f onyl am no) -5, 6, 7, 8-t et rahydr o- napht hal en-
1 yl50XyF]or paalemaideumdl dppllcatlon in warm-blooded vertebrates, particularly humans, the

[fRI-5-(3 - Ace i ph en -4-su|f n d ht hal en-1
o1 oxy] comebied el &eeusBNeelh Bokssning Kobfld Y Rake R

ANJN -t et redigtdr prefeagily bad.é+1-5i pd/ky)ih eactcedsec! @ci tihes a day. For this purpose the

gr eR‘rJ]: 1 _coﬂp&gg? é)gh?qa@y §8m§{n g ¥V|th4thsel#|a]::f) vreysu%n%a es_,?nay b7e |§cc§r85r%?e%og&hnapht h
[fRI- 5 (vﬂth@ﬁe@mmbhmrycdmpnhtmyl eaftnmlaﬁdﬁmybamntw)a@mﬁh%oﬂrstmthab(ytdsea- napht h
al eng | axy. acetl aC| S [ERI-SN AN - D or o- hi hen sul.f. ongl am no”
AJA. Pet rgé%spae sﬁ lin 9IP%e<ﬂa_gn§8|8m %e%gl dpolyvm pyrr |done citric acid,

[ f RI- 5- (tattarke adIai mmté‘ryWaﬁer/pfmgngll, wdtet/glytenoly hatarizo)bitbl, Gaterotyethyehy dhyeolnapht ha
'e”'l'p}"o;@’rl?eqa} Egid'llh xymethyleallulase or fatty subst

[fRI-5- (4R A & FEYIABNSh AP ALY FRINASE A" Y- SPE19CE U6 PShy dr ona
pht hal erhard.fay boxwﬂabtmeb(twesathiec&of into conventional galenic preparations such as plain or
greR‘r]] 1 _coﬂegxtatj[)?egcg%h%)éyeg (gNoeer}%/ suspesnusllc;cng ls@p%o%%ne% 6,7, 8-tetrahydro-naphth

[ f RI&5- (5" - Chl oro-2' - et hyl - bi phenyl 4-sul fonyl am no) -5, 6, 7, 8-t etrahydro-na
phthale JUEAVAN ) etic A
[fRJ-5- ( s “835'1r°85“r98§/‘ °%.%%8ndy'?9tﬁ?th'ﬁl"?v8”“ ”a?ﬁ”ﬁ%js'%’ fge PR IOIRGdr ona

pht hal eres dbflylé(d)hgljt—}raarettlnus @epated by the skilled person using pharmaceutically acceptable
E:LRi 5y|(f8§(rg}1lat§)'8g%cp eg(tﬁ D& WbadinShe ];R.né&a?nnalgsogf-s%bh eZCléentgtlnc udy MnQgPht hal
[ f RJ- 5- (B&irg) reEinmerhg Idthan}trh@nwbrﬂesmbfsoﬂﬂdranﬂlmm:)anﬁ fiow p@mctdrs adrystalosatiapht hal

ce

R§°5 (rﬁf%‘]‘ar\?i r%%%raﬁ pRRRITZeR: SEIPFRNS PR AYRE §uredante APARTYIE S Sipht hal
en 1- vyl oxy] acetic acid, _
H E‘;l 2n( mﬁlelzsocgf su%abqghm}/entsbfapgc?rﬂb/oun%s SaLd g éltgg?n%%ih%hp Al dadEldiaygdr o- nap
[fRI-5- (pcbwdEt twbcwn?hymbg@d prlmspheteydarythnmll,lIbwrsybﬁmtited)hy(ﬁpﬁjp?o;ﬁﬂ tdluiaby dr o- nap
ht hal en- -ace ,
[ Ro- 5 ol IS RS SRRt tipy Amsmaass e T MBRP ARSI, 6. et
ahy @bonapdtdxgprepyl cHIMbm(aﬂd pregelatinizaed starch are to be emphasized.
[fRI-5-(3",4"-Dichl oro-2-net hyl - bi phenyl - 4-sul fonyl am no) -5, 6, 7, 8-t et rahydr
onapht hal en- 1-yl oxy]-acetic acid,
[ f RI- 5- (EBXaniyiles af- sbitaﬂrlehgbrieamtstdrtom}abmdsmm)serﬁjr@ 13 eBttoetmextt Ydndudefaiit, hal en- 1

;\XL??Z]{ ol %&g"tuylecnr%@ﬁ?lh% ﬁr% t%lhgx?/tf ca(fcuérﬁIrsgeageggl}%ayweg/\eng%ldfc%g%l gﬁnorn o”
[ f RJ- 5- (Magridsiuny ste8fate iAmanglihpdeenlyficadissubdrasiunasteaale 5,16 b edhesizedydr o- nap
Rj})loen 1- yloxy]-acetic acid;
5- (3" - Met hyl sul f anyl - bi phenyl 4-sul fonyl am no) -5, 6, 7, 8-t etrahydr o- naph
t haI en- IExayipbesydf-saiaile bindeisdpr compounds according to embodiment A include copovidone
[fRI-5- (( %polyir'nergg é%of%mg@ rQIYJon&v RhsHy wrﬁlldselnl/gt%gy h%’rr]o%pp)roall ﬁ’{e?hy?ce Ghshydro

napht hal
[fRJ-5- ((BIPNmf hydrompmdyy:leuddospﬂ‘n@m) dolguinfipymrdlidon (poyidbné), Bregelabnizedstdrab; naph

t hal en- 1 q;

[R5 4Ty sBIOT Rl BrBiobionans G P Qi Lhese P Bers CPRMAS Aot hat e
n- 135 ylmagdlatanizedi starale adk to{teRIv@asked 3- t rt - But yl - 5- met hyl - phenyI ) - py

pdi ne- 2-sul f onyl am no] -5, 6, 7, 8-t et rahydr onapht hal en- 1-yl oxy}-acetic acid;
[fRI-5-(5" - Fl uoro-3' - net hoxy- bi phenyl - 4-sul fonyl am no) -5, 6, 7, 8-t etrahydrona
pht hal en- 1-yl oxy]-acetic acid;

{fRJ-5-[5-(3-1sopropyl - phenyl ) - pyri di ne-2-sul fonyl am no] -5, 6, 7, 8-tetrahydro
napht haI en- 1-y| oxy}-acetic acid,

rFr e <= T T T T 1 A I Y T T e P N Y. T T D T T 1



(5-{5-[3-(2-Hydroxy-ethyl)-phenyl]-pyndi ne-2-sul fonyl am no}-5, 6,7, 8-tetrahy
dronapht hal en- 1-yl oxy)-acetic acid; {5-][5-(3-Ethoxy-phenyl) - py

pdi ne- 2- smbf20mmisesisno] - 5, 6, 7, 8-t et rahydr o- napht hal en- 1 PCyYlEPRy0pr06med i C

aci d;

{5-[5-(4-Tpfl uoronet hoxy- phenyl) - pyri di ne-2-sul f onyl am no] -5, 6, 7, 8-t et rahyd
ronapht hal en- 1-yl oxy}-acetic acid;

{5-[6-(2-Tpfl uoronet hyl - phenyl ) - pyri di 28--3- sul f onyl ani no] - 5, 6, 7, 8-t et r ahydr
onapht hal en- 1-yl oxy}-acetic acid,

{5-[6- (4-Tpfl uoronet hoxy- phenyl) - pyridine 3-sul fonyl am no] -5, 6, 7, 8-tetrahyd
r onapht hal_en-

(or The (vl oy RRle RSB SomesundsaryP e ereos ™end AlREAR GaTo- naph
t hal en- ]starcbrboxm}sp@MﬂnIeCAamhdIho{séd[smtédﬁaﬁﬂsumrmstérchm toye gryphasized.

pdi n- 2-yl ) - benzenesul f onyl am no] -5, 6, 7, 8-t et r ahydr onapht hal en-

1-yl oxy}-acetic acid;

[ 5- (B2, :Sl]ltBbpynetdodwd)f dresaring @hy ineandentgal SorbulatiBag eft tha D4 inhiitbitshedcerntiny

-yl oxy] ; § fth enfion ar .

{5-]6- ( i n%ﬁ% fbyy?ﬁlnél%-sulfonylanlno]-5,6,7,8-tetrahydro-naphtha
len-1 - ol Qi{ryé};t-tabletting oaﬂiedaictive substance in powder mixtures with suitable tabletting

{5-[4-(4- thhél ngdin 2-yl)-benzenesul f onyl am no] - 5, 6, 7, 8-t et rahydr o- naph
thalen-1 - ”? ‘acetic acid,

{5-[5-(2 Cl‘gjr@rmatnfr\emw s)mtpméleduai@n%-ml dupByd At Mndwith SuiBbleadxciptunty sharapht h
aleq 1 - y|OXé%v?CE h

{5- ['8- ( 3- MEURESIHEPRE fﬂtt”—gﬁr"i’%llﬁef"@ Q8B AY I ani no] - 5, 6, 7, 8-t et r ahydr o- napht
halen-1 « a@KMboﬁﬁ&hdieCr nagiuebs or granules into capsules.

{5-[5-(4-Met hoxy- phenyl)-pyri di ne-2-sul fonyl am no] -5, 6, 7, 8-t et rahydr o- napht
hal en-1 - yl oxy}-acetic acid;

{5-[5- (4f#abRrr a@hﬁmmhhemydggkne 2-sul fonyl am no] -5, 6, 7, 8-t et rahydr o- napht h
alen-1 - yloxy}-acetic acid;

{ 5- [ 6- (13- EtWRRpHEIRY [in thﬁy'ﬂtPW'YfémB(Bé fallpwag Py fvidispd Sed dwingi t et r ahydr o- napht h
alensl -, yhﬂ%%iﬂ@%%hw%oﬁc'd {5-[6-(5-Fl uoro-2-net hoxy- phenyl ) - py

pdi ne- 3-sul f onyl am no] -5, 6, 7, 8-t et r ahydr onapht hal en- 1-y|oxy}-acetic aci d;
{5-]6- (3—Nﬁbhb*@tnﬂengmwaMWmDﬁlne 3-sul fonyl am no] -5, 6, 7, 8-t et r ahydr o- napht

hal en- 1
{5-[6-(2- Feia: Va}”“ eny 3cga°§) " Sempagiany SNy AR NS PR 289 FERIIRS Yy o- napht
alen-1 - yltabdyqtmaoepa@(lrwcn@ capsules
{5-[6-(3-Chl oro-4-fl uoro-phenyl)-pyridi ne-3-sul fonyl am no] -5, 6, 7, 8-t et rahyd
ronapht hal en- 1-yl oxy}-acetic acid;
{ 5- 6- ( ArFexenriany lsempbsitipy of aiPRE- éemblbltcbrcﬂwolsimgio]enﬁ)oelrﬁergﬁt@‘ttheammt@nnapht h
al en-1 i i

{5-[6- (foﬁﬂ%%f@ﬁ@éﬁfﬁ?@'ﬁ "%””‘to'éprfge'af?'zed P12 o8 M A AT S apht h
aI en 1 -biydenpydpesisst the tm;dedpopowdone the dlsmtegrapt corn starch, and magnesmm
{ 5 %6 1( _%téirb’féra}% '%ac@ tax{ Mg(é?’{yﬁ B3NS BhiRPYSATNN imdy Be bpfiarddtt r ahydr o- napht h
{5 [6-(2- Fluoro phenyl ) - pyridine 3-sul fonyl am no] -5, 6, 7, 8-t et rahydr o- napht h
al ezl I

pdl%g 3- @%I ony g??%é%’@ﬁ%g¥x & ?Péén5%@&2%%%E&?Bpﬁﬁpﬂmﬁﬂ¥|%sgﬁEQ I c acid;
{5-[6- (SHVE}fDTﬂIDmO‘Bf@Im‘tCByS’e mphettr;/werpwilt&rmeremomfranwsimi ped@ntsloeymedst et r ahydr

onapht h - aci d;
{5-[6- (3kﬁ@Fﬁ%Q enyﬁ%f%§gpdlne 3-sul fonyl am no] -5, 6, 7, 8-t et rahydr o- napht
hal en-1 - vyl oxy}- acetlc aci d; -

;‘g:’?\t ;‘%’S}gﬁ%gﬁr ?E&Mﬁ‘wg%q%t?éﬂﬂﬂ 3 ﬁggg\ﬁegpécﬂgﬂ &Qsage typically required of the
[ 5- B6- mﬁ%‘l’#lmfp?ltqralmeeh@msimefr@nw embedinest A whes-adeinisibsedriviravaphtdhaisen- 1

-yl oxy]
TROE (G PG T oo 25 Re o M) SRS 4 OB TORy or - nap
ht hal en-100-pg.axgferabtye?. 6¢nga’©|5ﬂ} mg or 0.5 mg to 10 mg, more preferably 2.5 mg to 10 mg or

[R5 S- (N Lhianaslhoou-: AR 5 2, thleh a6b BRlid - TimbyLanyr o- nap

ht hal en- ace ;

(f RJ- 5- {quazhlirer-ol)methyl] Shneihgl- b= hiatyy )l -t e o saminopipefidinet-yy kardhineo} - 5, 6, 7
, 8- tetrahydro-naphthal en-1 -yl oxy)-acetic acid;

(fRJ-5-{[ 3-Chl or 0- 4- ( 2- chl or o- phenoxy) - benzenesul f onyl ] - net hyl -am no}-5, 6, 7
, 8- tetrahydro-napht hal en- 1-yl oxy) -aceti c aci d;

(fRJ-5-{[ 3-Chl oro-4- (4-fl uoro-phenoxy) - benzenesul f onyl ] - net hyl -am no}-5,6, 7
, 8- tetrahydro-naphthal en-1 -yl oxy)-acetic acid;

(fRJ 5- {[5 (3 Isopropyl phenyl)-py

o ~ o L . 1 P N Y. T T T T T



yl oxy}-acetic acid,

{5-14-(2,6-D fluoro-pyridin-4-yl)-benzenesul fonyl am no] -5, 6, 7, 8-tetrahydron
apht hal erwoXewinzesk- aceti c aci d; PCT/EP2009/060170

[ 5- (6- Thi ophen- 3-yl - pyri di ne- 3-sul fonyl am no) -5, 6, 7, 8-t etrahydr o- napht hal en
-1 - yloxy]-acetic acid; and and any pharnmaceutically acceptable salt or
ester thereof. In a further enbodi nent the invention provides, the use of a
conpound of formula | for the preparati28n of a nedicanent for the treatnent
of severe asthma or chronic obstructive pul nonary di sease. The conpounds of
t he pr esedn admviristerexhoratiyisties pigeped ey par patigniqen dentprefeedbly®ansy toSWirhabl e
processes 1for S%nt hesi zi[.nrg t hese conpounds are described in the exanples.
Gener al I%;, 'E%rtﬂ) TRE FAUFGPRLPY 1 can be prepared according to the schenes
illustrated below. Schene 1 VIII (RL=H Q= A2 or 0-Ar 2) I X (Rl = CH3;
Q= A2 por, 0-Ar, 2) la z Hor CH3:. Q= Ar2 or 0-Ar .2 unds, of
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i nternedjate Yovvi t h ammoni um acetate yields the correspondi ng am no

derivat iV "O& fonyl ation of VI (or its hydrochloride salt) witha
variety of biaryl sulfonyl chlorides VII affords sul fonam des of structures
VI~ NNethyl atiqn.of the sulfonam VILL .gj\ves cQ . X.. .Ester
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5- hydr oxy- 3, 4-di hydro- 2/ -/-napht hal en-1-one (I11) with te/t-butyl
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formati rTr1educti on occurring concurrently with reducing agents such as
sodi um g%%no or%‘hydri de (NaBH3CN) or sodi um t hacet oxybor ohydri de
(NaBH(OCOCH 3)3) . The reaction is typically carried out in a solvent such

as th |_.or tr u , : enper at u b r erat ure
and Per 14 805 hseiad B PEPL i) viRabiPERE Fbhg peRedf 0B L REN IR or
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to produce the derivatives | X can be achieved by treating conmpounds I X with
nethyl 1odide in the presence of a weak base such as potassium carbonate or
sodi um carbonate, in an inert solvent such as N, Ndi net hyl f or mam de,
acetonitrile, or tetrahydrofuran, at 65 C for 5 hours. Hydrolysis of
conmpounds VII1 or |IX gives the conmpounds of interest of fornmula la. The
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VI can then be converted to conpounds of interest la, as previously
described in Schene 1. Reduction of the ketone V to the hydroxyl conpound
Xl can bewdans/map@ati osel ectively by using a catal yst swechreesoohbare-[ (1 S,
2S)- L/ - (p-toluenesul fonyl)- 1, 2-di phenyl et hane-di am ne] (cynene) rutheni un(
) (X) (or a simlar catalyst containing cynene in place of nesitylene) in
formc acid-triethylam ne azeotropes(5:2 nolar ratio) at roomtenperature
for several hours, and then at 45 0C £80 -anot her few hours (references:
Fujii, A et al., J. Am Chem Soc. 118 ( 1996) 2521 ; \Wagner, K. Angew.
Chem , lthiee tiatks dtagyl, preferbbly 0Bé Q) twdfhes E)idspll%amclfIMrtdoeiagé $Stesngyrdr 3z B0 nggoup
of structuyre Xl ve_t he QoL I es ondi n 0, anal.o hi gh
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(simlar to Schene 1) , where the aryl sulfonyl chlorides XII (X = N or CH)
bear a hal ogen group (Hal = d if X=N, or Hal = Fif X = CH on the
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amne VI followi ng the exact synthetic route described above. Sul fonylation
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such as L/, L/-dinmethyl formam de, acetonitrile or tetrahydrofuran, at 65 0C
for 5 hours. Conversion of halides XliIl or XIV (wherein R could be H O
CH3; halAgearticataGt prieferdédNDP R+ irttaibitog émberefRphési2&aCijhin theat i of\this draventien
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pure R and S forns of conpounds of interest. Alternatively, the optically
pure conpounds of interest Ib can be obtained by starting with the
corresponding optically pure formof the amne VI (or its hydrochloride
salt) follow ng the exact synthetic route described above. Scheme 4 VI XVII|
(RL = H, Hal :Br I) XVIII (RlzCHB HaI :Br, 1) XVIII (RlzCHB; Hal =
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65 OC for 5 hours. Suzuki coupling reactions between aryl boronic acids Xl X
and aryl halides XVIIl or XVlir (wherein R1 =H CH3; Hal = Br, |I) to give
conpoundswi$omansdse achi eved in the presence of a pal | agcumpe@adabysée such
as tetrakis(triphenyl phosphi ne)pall adium(0), [ 1, 1 '-

bi s(di phenyl phosphi no) ferrocene] di chl oropal | adi un(11) (PdCl 2(dppf)),

pal l adiun(l1l) acetate, or a polyner bound form of the above pall adi um

catal ysts, and a base such as pot assi udilt-er f - but oxi de, sodi um carbonate, or
sodi um hydroxide, in an inert solvent such as ethanol, tetrahydrofuran,
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Cever al HBIAIBR R BLFtee BB T-Eatidy BF (AR Eulp R PoleB A TR | oo
condi t i onargtnomgy be otsigiificans bériedit ince patiens pdpudation Xbdtihas Byigrc prel glen tehef
reaction iﬁ.carried oua| 'i%ﬁ}f{‘he %uit bl e sol vent such as et hanol, nethanol,
acet one, é%ﬁumcber?&’ﬁﬁ g’a ¢ EPOPA %t ure thereof, at the t enperature
between 0 C and reflux tenperature for several hours. Longer reaction times
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Chem Sagiharrh2ék({ri2@i0 paran&8 of BR8IH6. atidjechdglsiede Dayf 12ompounds XXI'1 gives the

conpounds of interest of formula Id. The reaction can be carried out in the
presence of an aqueous inorganic base such as sodi um hydroxi de or potassium

hydr oxi deparhfhetdt | NEMtMmgol vent sycnmgs 1, 4- dsgygne or tetrghiygy of uran, at
room tenperature for R @cV)oulgMeanl§8V) 6 JNRaR P5BPPNdS QlebmigdWst of
struct ur-e —be pPreparedas—designratediA—-Schehe 6—Sd Hati

the am nAWCoAgor its 4NEBEANI ori 88.35@R{7) wi t W1B(HB.Q)or o- 5- 161 (15.7)

trifl uordmephlylL} benzenesul fonyl chloride (XXl I1) gives the sul fonam de
XXI'V, whigh~can be fuyt t hyl 0 giv met hyl internedi ate
XXV. Nucl'%lé%mle C su%gtffzgtéﬁgn ofﬁrzﬁﬁb'%)l uor o?‘g%@g)tﬁ ut ed c@%@&?‘ XXV with
the aryl ‘thiol's’ XXVI generates the sulfides XXVII. Further oxidation of the
sul fide iQt.enmeadiLat es3.130(4818)f one$.28{2h ), f oBl3avk2l4py est e9.60y2B.8) ysi s

produce the conpounds of interest le. Sulfonylation of the amne VI (or its

hydr ochl driege sal t) 02391 uor 8:38-@399 1 uor ﬁ'ét(%irybenzeneé%ﬁl(%%§/)l chl ori de

(XX111) tlBMg¥te sul fonami de XXI'V can be easily acconplished using methods
wel I known tm)soneone sikjldoad i notdog1apt. The 76e@epion is pypicehly carried
out in the presence afg@ base suglpoas tri et hglgam ne, dii sopgepy! et hyl am ne,
pyridine, or dinethyl-pyridin-4-yl-amne in a suitable inert solvent such
as di chl dresetlhbne, dett B0+ | e 142 [A-08ioxané.23tl&0P ahydr of UB4AM-89 —ni xt ur es
thereof, at room tenpet@ture for 38l hours. TBAOtorr espondi #§0N- net hyl
conmpound an be r i for t hyl atj f conpo V with
met hyl io?i?%gﬁ The re%?glﬂo'%) cannﬁgsggor'??ed 03{31 ﬁ?'@he pr esmg)%l a weak
base such as potassium carbonate or sodi um carbonate, in an inert solvent
such as L/, L/-dinmethyl formam de, acetonitrile or tetrahydrofuran, at 65 C
for 5 hours. Nucl eophilic substitution of the fluoro-substituted conpound
XXV with the aryl thiols XXVI to give the 3-arylsul fanyl anal ogues XXVI I
can be done in the presence of a base, such as potassium carbonate, cesium
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available to one of ordinary skill in the art. Materials and

I nstrunentation In General Internediates and final conpounds were purified
by ei t herwbl2amimisdsnonmat ogr aphy and/ or preparati ve HPLC phirgirz@entareance

| i qui d chromat ography). Flash chromat ography was perforned using ( 1) the
Bi otage SP1 (tn) systemand the Quad 12/25 Cartridge nodul e from Bi ot age
AB) or (2) the | SCO Conbi Fl ash (r) chromatography instrunent (from Tel edyne
I sco, Inc.); unless otherwise noted. TB@-silica gel brand and pore size
utilized were: ( 1) KP-SIL(tm) 60 A particle size: 40-60 mcron (from

Bi ot age ARcumlufkios | 128 X@ﬁ'O)CAS Hog Ggpy No: 1§§%§714557 4, pabhig] g size:
47-60 m gJ, qRj or (3) ZCX from Q ngdao Hai yang Chem cal Co Ltd, pore size:
200- 300 ﬁes]n or 300-400 nmesh. Preparative HPLC was perforned on a reversed

phase colRumausi ng arfl - 4bbdge(t ml!-2x(@P-6Ci 8 (5-3dP0.OBD(t m) BA0 (DO )m) col um
(from Waters Cor por at, SunFl t Pre 30 100
m) col urﬁ“{’?rom Wat g’@@rﬁoratl éz)(%zg)r i}f’géﬁggﬁrsw t(fll%g)gté colum 20
X 150 mmsef s, @a) Variamc!inc.). Na@s13gng:gyoneom53((1\@) or hl(gmg esigh ut i on
mass spectrorretry (HRVB) was perfornmed using a Waters (r) 4000 (from

Wat er s Cd‘ﬁvpofféll on), 33 és (rPOREHpPdnce (5)272%8) ZQ(tn)Q?@ (()3 2y om Waters
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general | M

HRMVS dat & m§d|@m and egef@in-mayar t | cuI ar int er medi ate or corrpound V\/nere

i ndi cat edN®el eiduldtegd aeriost VSR SR IBRe tinlt @8 qoantifi¢diyR) was performed using
a Varian(r) Mercury300 NVR spectroneter (for the HNVMR spectrum acquired at
300 MHz) and a Varian(r) Inova4d00 NVR spectroneter (for the HNVR spectrum
acquired at 400 MHiz) both from Varian Inc. NVR data is provided for a
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6- Met ho di ne-2-boroni ¢ acid 6-Bronp-3-fl uoro-2-nethyl -pyridine
5- Fl uor o- 6- net hyl pyri di ne- 2- yI 2 boronic acid Preparation of
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at 0 C over 10 m nutes under a nitrogen atnosphere. The reaction m xture
was slowy warnmed to roomtenperature and stirred for 3 hours. To the above
m xture was added tri-isopropyl borate (0.65 g, -0.8 m _, 3.48 mmol)

dropvm se at 0 C. The reactlon mxture was sIovay warrred to roomterrperature
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5- Hydr oxy- 3, 4- di hydro- 2/ -/-napht hal en-1-one To a m xture of

1, 5-di hydr oxynapht hal ene (25.0 g, 156 mmol) in isopropanol ( 150 m ) and
an aqueouwso(24b/01keed sol uti on of sodi um hydroxi de (6.3 gpctEP20m0mb)170VAS
added 10% pal | adi um on carbon (3.9 g) at roomtenperature. The reaction

m xture was put under 100 psi hydrogen in a Parr autoclave (from Parr

I nstrunent Conpany) at 80 C for 20 hours. After being cooled to room
tenperature, the reaction mxturewas fiBt-ered through a pad of Celite (r)
(a diatomte filter fromWrld Mnerals Inc.), and then washed with

i sopr opaapd:gluﬁ@l@ﬂthrdzohdln&kmesmmbh aedoélglhtiazmtewdvmwazbae,tmm@ammhar coal at
50 C for ered through a
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under nikinasgdol. ERFA-864409;, WD 98/369%8] US)50933BOLW® 2104100648 @mper ature, the
PP BRI 478 SRR bk e chio fto BRI ABIRR G R Bl ©°

t enper atglyegamdyrehager ieahseonhibitorgdichibitons af thd & H2edonsain Ebmam&@homl A xt ur e

St ur at GHCSRAT oy dnAre < B PRERoR TR fonthsd s BT Bl PRl e

resul ti nyotewol kinaserC-iteeta mkibitast beta i agmnstdnuchaseltcmegrc(rﬁwm 118, sglaBggroihe
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2% & 5%208t imaoéstatmldthMétoemwa,rret)weg;&alﬁNZ -314, CP-744809, and CT-112; SGLT-1

5-anm no- 8-1 trah r o- napht ha X c acid.terf-butyl
bt or (ST T ERIRL AR 8P Rl s, AR 55 =Sl oo
[ (M+H) +]cana@|£ﬂoe|B| (pthtmmyrboudd s')ﬂfdrmuml (&8 ao()-K5fr6m7W®-20®9K)@59@B)oKﬁapﬂvcrhamlneh 1

-yl oxy] r I T .
(5. an haPaBIS Gl bRbA set nded s 2 Mol coprane 55BNyl ester
(199 ng,adonidss (brophgcriatik inepyiate)Cydosat]);fapydther DRR MliehipRdrg. ng, 0. 86mmol ) in
dry.hetrahydrofuran (10 m ) was added diisopropylethylamne ( 186 ny, 1.44
|3§) at 0 C The reaction mxture was stirred at roomtenperature for 12
hour s, akdoddyerof tteneeiner dtugpiaglitlzone sdistelly @frabssiut-¢0 mghé5 nes 30 ueg, \wad 5
partitiao ’ﬁ@g pe%\égﬁ/a wat er and ethyl acetate. The conbi ned organic | ayers
wer e was te dried over sodiumsulfate, and evaporated in vacuo.
Col um chr omat ogr aphy (si lica gel, 100-200 nesh, 10-15% ethyl acetate in

hexane) .

oot T ony1 A diutzsae & BG4 n ipess ramit 104 BA.000g (B Pdesinionta dey e

t e/ B5butddsags steengthdare &, danﬁ@rm@28l—l3| NCBS 493, obsd. 494 [(I\/H—I) +] .

[ 5- (Bi phenyl - 4-sul fonyl am no) -5, 6, 7, 8-t et rahydr o- napht hal en- 1-yl oxy] - acetic
acid To a solution of

5- (bi phenyl - 4- sul f onyl am no) -5, 6, 7, 8-t etrahydr o- napht hal en-1 -yl oxy] -
acetic acid te/t-butyl ester (100 ng, 0.202 mml) in tetrahydrofuran (8

m ) was added a sol ut| on of l'ithi um hydrOX| de rmnohydrate (26 Ny, 0. 608

. ~ . o .



The crude

[(f?)-5-(4"-net hyl -Dbi phenyl -4-sul fonyl am no) -5, 6, 7, 8-t et rahydronapht hal en-
1 -yl oxy]lweeetomseasi d te/t-butyl ester was treated w t hpt@pbedofoboros oacetic
acid (0.02 m ) in dichloromethane ( 1 m ) at roomtenperature for 2
hours. The m xture was concentrated in vacuo. The residue was purified by
reverse phase HPLC (Pursuit C 18, 20 x 150 mm water/acetonitrile/0.05%

trifluoroacetic acid) togive -34 -
[ (f?)-5-(4"-nethyl -bi phenyl - 4 sul fonyl am no) -5, 6,7, 8-tetrahydro-napht hal en-
1 - yloxy]-acetic acid (4.3 ng, 9.5%over two steps) 1H NMR (400 MHz,

S0, s BB taBuAG 5 Byl et i 5% 2 oty it

9 Hztwlcla) hi)day Gypigal(ddsage stre?rgﬂrsl—ﬁe 125Hp .5 dnd@BmEY or ticromiz&d dlibendlabjde 4. 62

o st 7 (1 o e Tou bl o3 licatks [y

s
b
] . 5Al teb radis/ands edr ati on of

(7?J- 5-am no-5, 6, 7, 8-t et rahydr o- napht hal en- 1-yl oxy)- acetic acid
ert-butyl ester hydrochloride salt (VI) according to Schene 2 . HC
(S)-5- I-@Id}lme/rs@,sﬁallx/ divénah dabeadiram Qaﬁoﬂotﬂﬁ)aﬁk(lemg bney (upxtp 40ang tivitled dwvide) a
e

rt- but st e fIa 2 3_mmol ) of
[ty GRleB e al@hdtas p5be G L Roliey Bt Blhg =S 0 6B o3 e e
Chem cal5sto 10mag ;(upfléSZ(NDg) &M&Zda@&%y@)ca&dmba@é&treggth@aélﬁ5 nsrehg 1@Mmg(.
i@ (+)- L/-p-tosyl-1,2- diphenylethyl enediam ne (A drich, CAS No.
167 6-27-0) was added 50 M _ of a pre formed m xture of formc acid and
t r i et hyl Glimapdridd in usuﬂlyrgmearm rda$eso‘)qm artttotdrag(gsiol 8 mgpomiexd daye(tymsal stirred
room erat ure for nutes (gas evol ution was observed). Then 10 g
(36 1 9(}r?r§8n$ StBGI‘ng{r? %FQO 8817“@ etrahydro napht hal en- 1- yl oxy)-acetic acid
telt- butyI ester (V, prepared as descri bed above) was added, and the
reaction tur nt.er na Lure U )
evol ut Aol B ke ale e el Sy R Bbeegrons BB
t emdér atdarlgetconIO(](hmg twicaadilyt (hgoicas tjosergecktrbogtharareadidsﬂsf) mab/50d aho6rd0at 33
C. The r a)ctlon m xture was then cooled in an ice-water bath, diluted with
50 m 9%e-i oni zed wat er, and extracted with 100 m _ of toluene. The
organic A alyarcombmaﬂerpafrgirtpacheérnelrfmramhedrsw'altyrgnﬂenl\m aqseiuem @15/250ctod®f 10050

m ), satu ate ou sodlu arb ( ter (50 m ).

The or gahd oe b el THREAT @Rk Mo 65 e T ein 25 ahit 0P i

azeotr oph daziullcpmatnaﬂan &F gineapiridg/hetfaaminas akuallylgiven iotloSs frdm 1/250¢o 4900t i ng

sol ion S C vaporated with 2 x 100 ml _ of toluene to a total volunme of
(rﬂé\@vﬂﬁ%?a'%d tol uene), which was used in the next step without

f urt her Aodmalfcomtnabm of rosrglrtazone/gl|mep|r|de is usually given in doses from 4/1 once or

/?)-5-Azi d ht hal i t,.- but yl
oSt ot THTEGRIRIRe gt b Y WP AR E oty S B A S, B A e T
mol , ash dumrtomb@%rcmnmog;l|tm)1exgamedrrrdertsa¢urajly diveminatddes froma80/2@B0OM mgof

tquene and _copl ed,i,n_an i.c ter t reated with

di phenyIQpnI?SéjSﬁy &Xﬂ'caagf’%aeqe Sffﬁgtﬁlaﬁre @2 Bd%rﬁg)t To this solution was added
1, 828i azAmbua gommb[ratidn 6f rosidttezaheémetf¢rDBUs uSudllyggivesin 46seaiobr ,1/500dpwWi 19H800ver
20 m nut es, at

pet woon 10 #1te YAl Ref® o TR IOM ool o bt Ao 4 RFLGH A7

t enper atAideal@bmbinati@h bmro@mz@ddﬁmdtmrrain iglbsudlipgives jn tdees froar h880Q@ ondeomm

i ter soimrly 1oy BB iy D Sl P SROR S e (50

m ), while rral ntaining the internal tenperature bel ow 24 C The organic

B0 SR EREREANE HERRShedacbods NaREMTEER sEbat Gyl haele b Bt
The r esul20imgwith garalsc(upha8&0 w@dayhtyprcebdusage staéregthsuard e60 amlc‘rﬁ@rmgi)t 20

nmHg/ 26 r.ov

ot Poad GBS Ry BRef uf oAt oipl Tl WS miBRdub o S RSP PR en- 1
-yl oxy) -dosege stremgtrds drer0t5, duang 2 mg). & dua) dorobinbibon deewglmrd(e)‘vﬂre)tformlﬂ@t To a
sol ution ?) - 5- 0 ro- napht hal en- 1-yl oxy) - acetic
acid tere{V%[lﬁt% Tne(}s%sggg%{rréeinpqa @1/ (g)véen (%ggq assumed 100% conver si on)
in 80 m _ of nethanol in a 300 m Parr-reactor was added water ( 1 .6
m_) and 5% Pd/C ( 1 .4 g). The reaction nixture was stirred under a 350
psi pressure of hydrogen After 90 mnutes, the reaction was filtered
through a pad of Celite, washed with nethanol, and concentrated in vacuo to
provide 16.0 g of an oil. The crude oil was dissolved in 10 ml _ of nethanol

and 50 m _ of nethyl te/t-butyl et her V\at er was renmoved azeotropr caIIy, to
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many patients with type 2 diabetes remain inadequately treated, partly

because of limtations in long termefficacy, tolerability and dosi ng

i nconveniwoeelafis&xi sting anti hyperglycem c therapi es. Pcetereévenanyo and

exercise therapy are essential in the treatnent of diabetes nellitus. Wen

these therapies do not sufficiently control the conditions of patients

(especially their blood sugar level), an oral or non-oral antidiabetic

agent is additionally used for the tredbment of diabetes. Conventi onal

anti di abetic or antihyperglycem c agents include, without being limted to,

met f or mAmartmslephomdllwgaaa in dddesfrolri 26 tme’d]'Ocmgmth gheats @Jeso 3a0 p+mdagyl, tym:al dase

bl ockers d nal sul. i

anal ogualosTbEYRRs Th@s,ad 8y " E0y \BaN0Eh e BnNE BrdBdiri28)d Too

ant i hy penghwth emdats @gen 880 aryddyetypalodisatie diravidtine ar@rds5o 68 aaded sw).ef f ect s.

For exanple, netformn can be associated with |actic acidosis or

gastroi ntestinal side effects; sulfonylureas, glinides and insulin or

i nsubi n mbomammmmcmtmngmemucbym@luyoesm @ rsnoaer dlMl og &iple

t hi azol i di,nedi ones ,can be associ at ed w edena, , ho tur wei ght ga| n

o hear (PGB ERELAMmetaupF TRFe SR Wehidr o SRt peRa il Bt Riefomii O o3

or GLP- Jsummhyigmes tbmzolbineatises) @inelds walpin- glasdssidﬁsettmsﬂ(emaGLadN@nrcS@Lléﬂf ects
e.g. dyr|o S tu enge or . di rrh usea vom t gb Y tformn

s an e EEpRER g it R 8 AR iR Bh P Bt s TS e hes Bt Bieae ent <

w t h typerdn dyalagtof sxaraple] indsdindyedbmbinationsctaerebe used al one or conbined with

ot hq@ anti hyperglycem c nedications to i nprove glycemc control in

met f'orm n responsive type 2 diabetes patients. Metform n can al so be of

val ue i rFdrittes purpadenefiihis dfveaties @adiculav entisiabghit pditedyelrugs fpatheeotbined usa

atients J C ovar weve trea nt wt.h. formn
o e St oY S ot APl S Ben b A T oo EER beifh il i,

sy npt ongpaviiculaniydarspatieatsIvith rasdegateewreal énpalnesrs eglibbh@armidel (eduted dasedlosi s

whi ch can be. or..whi ch one  pu i s _decreased renal
ones 1 ordefidk diedubed et God fEaBedatlondF olinffil BEAARidea iR b0 [ o0
ki diéys mugatogrmg}utazloae ahd bioghtazare; asdvell abubaaticutalyrfet [I)EﬂIBntSIWItH severe renal
contr ai ndi cate tie wi.th renal,..di sease .or .ren l i ppai rrrent Thus,
Comven: | BRETER, haBfide Reducll ' Bsl CRBonaLSEOSE LR AR inel TP BAIRE I | Thue:

e.g. due to intoI erablllty or contral ndi cati on agai nst netformn. The

nunber patie Q.are hu5|n |bIe r netfqrmn c uite large
ond oy BRSO B Pt el Bl i Blal B b M T EAMG T i ce
benefit rédmmasf.el'lehlbmdssad:h ansimVhstntr mt@ryastatlrr tovastatn, dlunastatin, |pretvlaetaamt to

pr owinde effi aci ou tol erabl e antidiabe he s faor. these

G ap0t; v el GRS U o AP biLe 351p Bl eEBlaR ckBielesTos
the t reaettafetmate@hdcdatcﬁjdmmﬂbrméInld:ammctdmj mmedewdtlues thiehef poddacacigmoa;

nonenzy ycatio h LS of excepti onal
por ¢ aneh R zBbn B, BRI 3SR b B i A sa 5Bt vod sugar | evel
and t he A: crﬁc&estenmtacpr[ranﬁeraee YAOADCET €s3.1.6€) QtIoAIas avasiinibe; slesissterof resofplibood

sugar reflects 1 ay od evel recedlng 4-12
wocks. RRT S e s DLEe AR B P e ek B S B Fed Sver &
| on@5t i nwldsyipoiming colesevesanaginbibide oébile acditramsport( HDe moduatibg %:tm‘e t he total
haenmogl obi

n.in the, sa are Sj if4 cant | beter rotecte m di abetic
m o oangraRarter SEReR Tl rafr® Pl TR e FH i S AR B e e
di abet i onadulatingraatiee sutstamcesteSE TR imhibliteisrsukl As d:orbﬁr@hb dﬂ' T17086 (d)ailcﬂrapm‘) ot.0 -

o bri ngerehf e ol ugisr fref¥aniELBF el it o Blan 087 o

and nor earfisefserkithy < 6 % HbAlc. Wthin glycem c control, in addition to
npLgvenent of the HbAlc |level, other recomrended therapeutic goals for

typg’ 2 di abetes nellitus pati ents are inprovenent of fasting plasma gl ucose

(FPG antldodageas ther @amthieatiruglaamastatiruis aseallyfeE) 1 Ineytel4) mg ontd mglto@0 rag near

nor mal as nggsasd Sﬁa Recommended desired target ranges of preprandial

(fasti ng(3 plas gl ucose are 90-1 30 ng/dL or < 110 ng/dL, and of two-hour

postprandi al plasma glucose are < 180 ng/dL or <140 ng/dL. Wthin the

meani ng n i e r c,control

means mﬂj 'Cawﬁd O<5}1‘>/re(?a g'qn rdp ds@ﬁzrngluﬁ ‘patl enE)é ﬁgﬁﬂheﬂ@/&%ﬂ?\}a u%s above

6.5%p i ratqzraadstatlruIsmnvabacbmeprﬁvmatlreﬂwasmwelopastétmabbw\abme) éz&hhibespeci al |y

above 8% An enbodi nent of patients with inadequate or insufficient

glycem c control include, without being [imted to, patients having a HbAl

c value from7.5 to 10% (or, in another enbodinent, from7.5 to 11%. A

speci al sub-embodi ment of inadequately controlled patients refers to

pat| ents WI t h ~poor. gI ycem c cont rol includi ng, WI t hout being Iim ted
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filtration rate (GFR) < 30 - 60 mM/mn, e.g. noderate or severe renal

i npai rment including ESRD). In this context, for nore detail ed exanple,

m |l d renavoiopailsésent nmay be e.g. suggested by a creati rcmEpedeasance of
50-80 m/mn (approxi mately corresponding to serumcreatine levels of 1.7
nmg/dL in men and 1.5 ng/dL in wonen); noderate renal inpairnment may be e.g.
suggested by a creatinine clearance of 30-50 m/mn (approxi mately
corresponding to serumcreatinine |leveB8-of > 1.7 to <3.0 ng/dL in nen and
>1 .5t0 <2.5 ng/dL in wonen); and severe renal inpairnment may be e.g.
suggest dibrdtys ée.g.rfeadfiorataer géreisrarieCHTP mhddtord, bie acid apgueskanBiegy

dj t o tini | | s.of >3..0.nyl in. . 2.5
oy b | vlsagrTneet PaRse BB B ae S T enaro i Rt MBI A s
(e.g. henwdasd hlsosHOL Ipet) towelhbs dorabiysiiaks.théreof (etgherstatbrezetiatbaidred
e SRR OB AR e SRS B e o0
be sbr attypica dipiddoesrthgniyugomgl orckide| withdut beingtimited tcatitor¢aSkdiin, fidvastatihl . 73nmR2)

into 5 di sease.stages. sta .characterized by .nornal R 90 plus either
per a1 ot ST Re o AR Qo eVl & COPONaRRRTTAPY Féhdl G sease;
st age 2 athaastatirdezctiedbd)yiuvadtatinfesatintheo statfi/fc@GBRfraerdR fl0asdM)n/garsfiorobli, ng m | d

renal inpajrnment; stage har act.er.i z b rate reductdl f GER (GFR
e o T L S L e R S R T
sever e rlederirtg drngoma@ErRI(de-RitidH BBihgdiedted itd) iatmyvastatier, Buvaateih, gerpfdrozient ; and
terniwnal _ sta 5 characterized by requiring dialys] r GFER < 15 descri bi ng
oot AD1 | ARG, AT reo i pay FYRd LTS of e R eBer B R ot hor w se

i nt ol er &hiestbtijdstatiaiid eshbination).si de effects (li ke nausea, vom ting, gas,
diarrhoea) attributed to netformn may be related to the dose of the

nmedi cation and thus may be minimzed if the dose of netformn is reduced.
W t hi n thenpddd artosbofatibipanimezs érat lowev elvbd eressure a@rd dieta-lllockens slubises pat i ent s
who shoultd antbior c(;Iapcnlot 8|seen[r(1)3trf|8|rarg n, r\;ehﬁcr)l_e ii S48 nuCrrber of patients for
whom rret%%'?rﬁ)h eHOBe ﬁ"spé%' ofl ypl?‘n a rde&‘ucéJI d%ge, ??ﬁﬁg The dosage of

met f1&r m hydmecstorditkiahidghdhjortatidory ixihaadide; faxdgarsite coimtartides tdrasarsidef

ef fecti Veness tsaf eetké{anng]et %@&%récae (tref'rﬁt' vni a qolse thia%rqtbilorl%r ofteQ as a
conpr omi 178 Be??/v%%% 81 et Py Eheds ar?a S 3fe§//et R N ?/ R rsesqurr]@, it

r emai ns ahlsdipmeneitsdigine, hheendiptnet pispldipined eicbelifire, féledipgine Necidipeief | caci ous)
antidiahetic therapies.for these diabetic patients who.need.reduc ose
et f or minceRi gy PR Iedloae TRaPaE: 1Ry Mel B URE QS ACE

cont r ai richibigdrs enchagraianspril Nistriopriltitaza it §unaprih daptopsilahdlgprilj besazepril,doses

var wisng fr.om abqut. 50 to 2000 p. to 2500. er. d Si rious
tos 2 sl Whina R piRiro Rty Favelbs iR b Bhsk R RREES O hes
a day), sochabdelinisaétn pntiesat@@0vaigprianciesatart, wbesarandalynesatardal dg@dsarnease
metformn in doses of about 100 ng to 1000 ng or preferably 500 ng to 1000
ng once or twi ce a day or about 500 ng to 2000 ng once a day. Particular
dosage sA deswgkeltd thespartmer 2%, telbartab 25usuaBP fro@3D rag tb 3IDDgroy 406 imgriet f60r m n
hydrochlnqri dre. The enzyne DPP-4 (dipeptidyl peptidase IV) also known as
CD26 is agggr?aﬁ'e prot ease known to |ead to the cl eavage of a dipeptide from
the28-termnal end of a nunber of proteins having at their Nternmnal end a
prolin alanin. residue. Due to this proper DPP- 4 i.nhi bi t.ors i rfere
b oh ¢ neptaiieds bESH s TontYBaRoR b rRE S ke Wiy B Tl Biie R T an
ar e consnldbitesl (ACEiD é.grremipsil, igindpril gguiaypril, tchptoprile ab atepril, ehade@ihgtegisdopril,

mel it . FE | e.. DPP-4. i.nhj hi r nd their rti | ar | hei r
Toes | b Yapgapfih BYReBH ekl ARk} P43, @RfadBF] bartBEanad Fhikaddt saliph."®
2002/ 06 8b2dartaNDoEx4atan 84 6ros ) i 01 8H&8el NOCZHOJCOBSAE6 Y, Nt

2008006 SHh RS D8 Gy Drns e 5008 BH20s" B SBRIbIG gt i =
VIC2007) OIBpicofelcpinONBOBHA50GTBIpiNG) 208 FEOLCIAIZN05/ 058901 o VO

w0 2007/ Woips oS MAAAIRERS. AP IceR BBy EaiRRIBERER, o g

conpoundsncaliiole nmeopirolon eak welSag eqrhbipations thdtef48.3) a ADEIARB, AEESbetact ur al

formul a I ' 13- aming- 1-[ 3x riflu . )5

ot ot r et kg ety Bl ACEM g ARBL I LRI Borary Bk

t r i Bbuoravpibématibhbut an- 1- one, al so naned
(2R)-4-0x0-4-[3-(trifluoromethyl)-5,6- dihydro[l

,2,4]triazol o[ 4, 3-a] pyrazin-7(8/-/)-yl]-1-(2,4,5-trifluorophenyl) butan-2-am
ine, In one enbodinent, sitagliptinis in the formof its

di hydr ogenphosphate salt, i.e. sitagliptin phosphate. In a further

enbodi nent, sitagliptin phosphate is in the formof a crystalline anhydrate

. o Y o1 oy Y v e .



base as disclosed in WD 2004/ 052850. Crystalline fornms of the HC salt and
the free base of saxagliptin are disclosed in WO 2008/131 149. A process
for prepawvongieazagl i ptin is al so disclosed i n WO 2005/ 2c@6®200d/0801d0 WO
2005/ 1 15982. Saxagliptin can be fornulated in a tablet as described in WO
2005/1 17841 . For details, e.g. on a process to manufacture, to formul ate
or to use this conpound or a salt thereof, reference is thus nade to these
docunents. - Alogliptin (SYR-322) haviddg-the structural fornula E belowis
2- ({6-[(3R)-3-am nopi peri di n-

1-yl]-3-nmethyl -2, 4-di oxo- 3, 4-di hydro- 2H pyri m di n-1-yl } met hyl ) benzonitrile

BE) A i i i i I di | d i 005/ 261271 ., ER 1586571 d
D vo oo iidbarporiiion E8uaks B esseille HRL R 4T Pe blong arS CroRERR] S °"
benzoat eEssed TransfersProeds (RETRYrinlditss|ithiitors bertdothelialtipasa Irégieators GHBC;

di scl os in WO 2007/ Q3 .. A class i,s. enbodi t . refers to

o) ool | UG SR PSSR FRAR o B FB BRS TRE b EhglSrebetors  n vo
2007 h035hdZubstapcascthssinfreasepthe papresgioalaadior ptasmaicenchrdratiars etapolip o207/ 1
12368 an specifically, in W 2007/035629. Alogliptin (nanely its benzoate
salt) can be fornulated in a tablet and adni nistered as described in WO
2007/ 033266. Fornul ations of Aloglipitin with netformn or pioglitazone are
descri be% in V\Df200 / 093882 . or g\OtZOtOQI,[Ol \1 é : resp(lePcLi veley. For details,
e.g. on FPIRIELLMB AR PALTF O ST ER0I F R T8 SPYE1% compound or a
sal t t heeatydrolipbtatie (mhstaty delilissatnaldgmepdéxierdiaraioensokiae;: cand&pindid

-{[ 2H(5-Met hyl - 2-phenyl - oxazol - 4:y ) - et hyl,am nol - ac | }-pyrrolidine-2-carb
ont 1P\ T IoEot LRPARIRLG e e S daene: Bonoha R BE K- R Gl anPoOTS
mesyl at dViCéredep®r-agodifts; NPY5 as well as NPY2 antagonists; beta3-AR agonists such as SB-

, - D met hylo=35 (45 RWd dion=3-y| -1 m.dazol - 1-yl ) -pr l.api,nol -acet vl }-pyrrolidin
o2 "earbignP pid BBE2 s e incBhPr Adhriss Hudkif ABY BELPRRS AT L R ce

c onpoundshibitts;retrp@tdsnd adipdrieetin; spaeroylalcit desatiaase @GCT!) dehduitors) fAND LR 037327.
The nesyl ate_s of, .t.he f r. ¢ ound : |l _as crystalli. mor phs
her eor (PibBaf TS Jaubitionr S 5tsePTBaYNg s Ton i recdfiel OB Blare o ERE Vol or
conyddundoresn vedebtoaantagysisial dndiespliehsinargshegelt dsethe dfialaenbitisgiohosed i n WO
2007/ 071576, .The conmpounds can .be for.nmul d in_.a pharmaceuti cal

conpost (BP0 Gua TS R A Bl oM g on . pr ocess
t o manuf@amimtele/metrdieptinul at e or to use these conpounds or salts thereof,
reference is thus nade to these docunents. - (S)-1-((2S,3S,1

1bS) - 2- Am no- 9, 10-di net hoxy-1 , 3,4,6,7,1 1b-hexahydro-2H pyrido[ 2, 1-

a] i soqui baim ples3afyconbihatibu pardmaes Foy ltheplyaatmien tofrattierosuberosis arepprarsphaipatée aal | y

ai < CPosdt P ves B0BES oprsal i Brn CHLRoTR poTFlal S0 o b REE e bbERRNRrs"" " ©

(speci f i (cREPyA 56448, My@ 0835068, LiR562H36D, WO 200026 ¢) B0l 200804 1976);
2008/ 0317 2008/ 0317 d WO 20 581 Thi , b
 orn S B ANb AR B e EBRT Bttt ASal Bbd WERNRR R IER0 /) 617425,

For details, e.g. on a process to manufacture, to fornulate or to use this
conpound- or, a salt, thereof. reference is.thus. made to these docunents. -
(3, 3-Di ?ﬁ TSP anT ?rﬁ'-”l’f”?r&tfo)”f’?PE@SA%)O'S‘PE”&%‘-’VE%{&%?'8?%3-62f"gﬂa %fsp“e”rcg%‘ -1
-yl Ppyr rrehaldnsuifiengl,)inmby ae cerpuiredlirs somenestsgaepghdipdg omhedndigidual drug (e.g.

phar maceuyti.cal l v, acceptabl e salt_ t.hereof. This.conpound an thods for its
Pt epar atdhepetoERFE bR o shog ritannyth SRER DS RE AN aRai

e. g. on grage ofuesa impaimaentf-ac bdjust, ortreddoeritsdoat &reati¢rd’sumpaitdd renaldapadiond or a
salt thereof, reference is thus nade to these docunents. - ( 1
((3S,4S)-4-amno-1 -(4-(3,3-difluoropyrrolidin-1 -yl)-1

, 3, 5- t r i &= pregeny invpytianak indi to-b@-lipited 5n Seopai Hyl the spguiffpeemichdim@nte desaibed

DPoRC S by PEERRLAIE ARl ohB T3k RRORLBE N e o T
det ai | s,beeoge appa@nptodbessskiledrimtief atirem ¢he presérdrdmeloaties. Suclt modiieatidnis s
ComOun Sl P LEASHARS SobéndelthiiEde to these docurents. -
,2,4-Triazol - 1-yl net hyl ) cycl opentyl am no] - acetyl }- 4-

fl uoropyy,roll dine- 2. i i ptin). . o

phar mceﬂ(?aé%rﬂlaesgcéggﬁ% g'%lraeheéé{‘h g re{ ﬁéerrg@f)gggﬁjﬁfagg Ac%ge&%#@a'ﬂgﬁeﬁe?r%%se Stor its
preparation are disclosed in WO 2006/ 040625 and WD 2008/ 001 195.
Specifically clainmed salts include the nethanesul fonate and

pt ol uenesul fonate. For details, e.g. on a process to manufacture, to

formul ate or to use this conmpound or a salt thereof, reference is thus nade
to these docunents. -

(R) -2-[6-(3-Am no-pi peridin-1-yl)-3-nethyl -2, 4-di oxo- 3, 4-di hydr o- 2H pyri m d

o o o o, T o I e



2008/ 146818 and WD 2008/ 1 14857. For details, e.g. on a process to
manuf acture, to fornmulate or to use this conpound or a salt thereof,

r ef er encewootodmusestade to t hese docunents. - PCT/EP2009/060170
2-({6-[(3R)-3-am no- 3-net hyl pi peridin-1 -yl]-1 ,3-dinethyl -2, 4-di oxo-1
, 2,3, 4-tetrahydro-5Hpyrrol of

3,2-d] pyri mdin-5-yl }nethyl)-4-fl uorobenzonitrile or a pharnmaceutically
accept abl e salt thereof, or - 38 -

6-[ (3R)-3-am no-pi peridin-1-yl]-5-(2-chl oro-5-fluoro-benzyl)-1

, 3-di rretmyihefLemBedinliehgsdfe@ﬂpw aad axﬂv&,n%gd}; p¥/ thierpreBene in2e dtioni noaebanone

e e e e LT

r espect iexahple, far prihetpdad of theeingention véathpuioeetsistirigoit.manuf acture, to fornul ate
or to use these conpounds or salts thereof, reference is thus nmade to these
docunents. For avoi dance of any doubt, the disclosure of each of the

f oregoi ng docunents cited above is specifically incorporated herein by
reference inits entirety. Wthin the scope of the present invention it has
now surprisingly been found that DPP-4 inhibitors as defined herein have
surprising and particul arly advant ageous properties, which nake them
particularly suitable for treating and/or preventing (including preventing
or slowi ng the progression) of metabolic diseases, particularly diabetes
(especially type 2 diabetes nellitus) and conditions related thereto (e.g.
di abetic conplications), particularly in patients for whomnetformn
therapy is inappropriate due to intolerability or contraindi cati on agai nst
metformn, such as patients ineligible for netformn therapy or patients in
need of metform n dose reduction due to intolerability or contraindication
agai nst netform n. Thus, the present invention provides a DPP-4 inhibitor as
defined herein for use in the treatnment and/or prevention of netabolic

di seases, particularly type 2 diabetes nellitus, in patients for whom
metformn therapy is inappropriate due to intolerability or

contraindi cation against netformn. The present invention further provides
the use of a DPP-4 inhibitor as defined herein for the manufacture of a
pharmaceutical conposition for treating and/ or preventing netabolic

di seases, particularly type 2 diabetes nellitus, in patients for whom
metformn therapy is inappropriate due to intolerability or
contraindi cati on agai nst netformn. The present invention further provides
a pharmaceutical conposition for use in the treatnment and/ or prevention of
met abol i ¢ di seases, particularly type 2 diabetes nellitus, in patients for
whom netformn therapy is inappropriate due to intolerability or
contraindi cati on agai nst netformn, said pharnaceutical conposition
conprising a DPP-4 inhibitor as defined herein and optionally one or nore
pharmaceutically acceptable carriers and/or diluents. The present invention
further provides a fixed or non-fixed conbination including a kit-ofparts
for use in the treatnent and/or prevention of netabolic diseases,
particularly type 2 diabetes nellitus, in patients for whomnetformn
therapy is inappropriate due to intolerability or contraindication agai nst
nmetformn, said conbination conprising a DPP-4 inhibitor as defined herein
and optionally one or nore other active substances, e.g. any of those

nmenti oned herein. The present invention further provides the use of a DPP-4
i nhi bitor as defined herein in conmbination wth one or nore other active
subst ances, such as e.g. any of those nentioned herein, for the manufacture
of a pharmaceutical composition for treatnment and/or prevention of

nmet abol i ¢ di seases, particularly type 2 diabetes nellitus, in patients for
whom netform n therapy is inappropriate due to intolerability or

contraindi cation against netformn. The present invention further provides
a pharmaceutical conposition for use in the treatnment and/ or prevention of
nmet abol i ¢ di seases, particularly type 2 diabetes nellitus, in patients for
whom netformn therapy is inappropriate due to intolerability or

contraindi cation agai nst netformn, said pharmaceutical conposition
conprising a DPP-4 inhibitor as defined herein and optionally one or nore
ot her active substances, such as e.g. any of those nentionedherein, such as
e.g. for separate, sequential, sinultaneous, concurrent or chronologically
staggered use of the active ingredients. The present invention further

provi des a nmethod of treating and/or preventing metabolic diseases,
particularly type 2 diabetes nellitus, in patients for whom metformn
therapy |s |nappropr|ate due to |ntolerab|I|ty or contralndlcatlon agai nst
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i nfl anmati on, non-al coholic fatty liver disease (NAFLD), retinopathy,

neur opat hy, nephropathy and/ or netabolic syndrone; - inproving glycemc
cont rol awmo/2010/d18664r educi ng of fasting plasma gl ucose, eCTmP3dooaNds al
pl asma gl ucose and/ or of glycosyl ated henogl obin HbAlc; - preventing,

sl ow ng, delaying or reversing progression frominpaired glucose tol erance
(1Gr), inpaired fasting blood glucose (IFG, insulin resistance and/or from
met abol i ¢ syndrome to type 2 diabetes-@8l-litus; - preventing, reducing the
risk of, slowing the progression of, delaying or treating of conplications
of di abdExasnples!| i t us such as mcro- and nmacrovascul ar di seases, such as
nephropat hy, m cro- or macroal bum nuria, proteinuria, retinopathy,
cataracts, neuropathy, |earning or nmenory inpairment, neurodegenerative or
cogniti v'Ewedi%bHityana,Dmdmmbutcmracwdmbn@mmuéraiondd)rstbase@psé bbtha@réeseahaen a,
di abetic fo § gqui q & herlosc si s, hypertension, endothelial
dysfunct'f1 OW%'E ¥ S‘? YR P tHasacute coronary syndr one, unstable

angi ba pectorls stabl e anglna pectoris, peripheral arterial occlusive

di sease, cardlo opat h r ilure thm di sorders.. vascul ar
Feat onodil SRy Pt vnteR doubfoity hesal alaper PSP BOLAH S Her ease
i n body m@ﬁ’ghmhlutorfaacorulngam thegnaentied (. Dmgiaf Bbos8h6 srhigistsred ojatlgwvect | ng,

sl ow ng, r ti t he ener at i gn acretlc bet cells
anal or iR PR iriBi e sl P LRRE AL P TR O P B4 Brhr 1 or
i npr OVI nipualedsliod exestion ipegod h@debnstzvntcmml totgymeblrlpa)nnlpawéntswhletwecml S

and/ Iatl restorin cti, ancreatic insulin
cecrDt i oleoRe il B BRIt e RS 7 PEl bk BB ¢ fatty
liver dlrset&frmlr(ﬂNAdeD)duerh@lnltmlemgllliy&pabntcausdlﬁtooslagalnstonet&irm(vhol iC
steatohepatitis (NASH) and/or liver fibrosis; - preventing, slowng the
progression of, delaying or treating type 2 diabetes with primary or
secondarRetibaisIimli@itﬂe)focoerermlhcbmmhp;(d)e‘fmlebi aant i hyper gl ycem' C nono- or

conbi nat ioOPrait glferfa(pné‘;Ea fm ﬁorm o\ reductrldon tl n tgef' dose f convent i onal
anti hype‘?& y@ Rk @3 5 é’g & §6P éﬂﬁ’eauaaq ? é(laaﬁ utic effect;
redddi ng trbealrissksé or readwcbﬁsﬁmcm#@cg sasasoitied bg graviuchintoomatiort ofdolly

ant i hyperga cevgld(%n %gr'nf: tion; and/or - maintaining and/or inproving the
insulin seMS Vi t%/ ‘or for treating or preventing hyperinsulinema

and/ or | nsdelhydratnmbystlmmaejudgannenhtmiltrmr ihyestigatr.pat i ent for whom netformnn
therapy is | Ea%georr\?ﬁ {at e d ue tho |t2 lerability or contraindication against
met f or m n ‘AR r© HGh%{)Qg?%ng gl %é{'& renal dysfunction, or insufficiency
or i npai r reente @fchr@ﬂradnefabnhxt agidos{d (lpoésedi cupdifiat iire patient hilstoq})r oni ¢ renal

i nsuffi CI n?%%t, osé)‘ ona my |rn conbi nation wth one or nore other active
sub&tances o sUeR %acosge é’rhei/a'?ﬁe t hose nentioned herein. Further on,

accor di g doouraefitad irtaerabldxids effatts atfribulesl tpmestfonhini foverdmple; it is provi ded
a DPP- 4 |nh| bitor as defined herein for treating and/or preventing

(1 ncl udi ng FRfUci ng the risk of devel opi ng or progressing) netabolic

di sor der s vomitiiggeases, especially di abetes (particularly type 2 di abetes),
in pati entds rl}%\él ng renal disease, renal dysfunction, or insufficiency or

i mpai r ment ‘Yt FEnhal function (i ncluding patients having chronic renal

i ns@bf i ci entegtjnal gqml onal ly in combination with one or nore other active
substancesgevsruc%d S.e gl m} act ed fromthose nentioned herein. In an

enbodi ment”SfF t WM r?v RETom, patients as descri bed herein who are anenabl e
to the treatnent wlth a DPP-4 inhibitor as defined herein, optlonally in
(add-on ne .or onv

ant i hypel(r'?gl'f/é ﬁ}/ﬁ]e)a%fg%a{cg ag%%gtlrér%¥or8§] Osrﬂ'l ﬁ%m 'ﬁr%ntgm Iy ﬁ“s '%at'lel di nedi ones,
glini despopalaphla'rsghw&s@gatdaseerﬁhe)sk@'tes ter@_ﬂ?balment elridd bf a&aAeegsmmj and insulin

o, R AL L S W08 Do e =

i hnadequatoenpgriyareto asuwionyluea dﬂeg;(ghtrepcmia)zentl onal antidi abetic ther apy (e.g.
primary or secondary drug failure), such as e.g. patients with inadequate
gl ycem c control despite nedication with (e.g., if applicable, despite

t her apy Wetdmcaesseofitmmﬂreatmlee’riattaﬂeobb;adietdm&ieingﬂr)e Bb&]c vakoe, by compagson with
conventl |

sul phony %f”ét!ffz%' €¥§@8Fw%ﬁ (I)uﬂegcg%e ?%3) 89'0 %gﬁ %ufég@élnggs'réﬂlﬁ |-(|)t():'ol‘<1ecrs
GLP3% orva@eRsonpsaned w@um,muaaid/aluesauidr’an thoer plamhd vahJeedmlh@gstreuas(tlaae gificabysyii t e
nono-therapy with a sul phonylurea, pioglitazone or (basal) insulin, or
despite dual conbination therapy with a sul phonyl urea/ pi oglitazone,

sul phonyl urea/ (basal) insulin or pioglitazone/(basal) insulin
conmbination).In a further enbodi nent of the present invention, it is
provided a DPP-4 inhibitor as defined herei n, opt| onal | y | n conbl natl on

o o,



in reduced dose | evels or, advantageously, in the sane dose levels as to
patients with normal renal function, thus e.g. said DPP-4 inhibitor does
not requiwe 2mmveeand dosi ng adj ustnment for inpaired renacTfEPR@DIOGII70 A
speci al enbodi nent of this invention refers to a DPP-4 inhibitor for use in
the treatnment of type 2 diabetes nellitus in patients ineligible for
nmetformn therapy due to intolerability or contraindication against
metformn, such as e.g. any of those rAfolerabilities or contraindications
defined herei nbefore or hereinafter. Wthin the nmeaning of this invention,
a speci aghe SWPPH Mhibitof fot the treatmentt She sutceseithdiretimeent bat bepales testabbyi ng t o
this invention refers.to patients ha |ng chronic re f|C|enc

pai r e and Fedrainoipite e BleR it i ReB AR ind PEELAE Blerent s
wi t h r engith tdiaaalaseof ﬂheIpﬁced(ygfamnpcAiscgmfmantroeopiln thmfmtmgrgrmbomelquelse a careful

assessnent fo chaoi ce f their nmedic on, and

eqr non dumariirab D RESS o Mo e B e Reby PGk p B3P ik P RRfhse L a

dr ug5( e.(ge. dnt BbAttarmiac vkatment €% ha6 580 adymastirass theedfidacl iofthe tedatmentat | on

pat hway) and on patients' grade of renal inpairnent. A DPP-4 inhibitor

whi ch may be suggested for the purpose of the present invention (especially

for pat it safety bhd tolgabitigof trfeﬂaéatmemtos invagtigated Heassasdin@pat@nts cdiRfRioh

i nhi bitor i C nd 0S i tes .have pr.eferabl tively

i de (o250 BT Boe I B3 e T ATE GRS O aorly <R B

are pri rmglrbyalenldi/eriseat/eds \Myaodiggsimic episddasadritisariila) obivkigat gaiexodet i on. I n
det P-4 inhibitor rii IarI sui,table for the purpose of the

preggnts1ﬁv@ﬁke a?%%%%%?%?%? Pgﬁ4ﬁaﬁﬁéﬁi‘%ﬂr?% i mpai red renal function)

nay be such an orally adm nistered DPP-4 inhibitor, which has a relatively

e e SOea BRI BERS Rl el Mg g i

oral dosgletmey éf)a DPPmah.BI?a—afbcbnaimghbttm mventﬁ)uteeg;asmgadfla{ 18566 )T8ictingared
excreted V|@?the iver ven > m ni stered ora

dose), CqogroviRhd | ﬁgﬁ’ré%épe%gc‘?fer’?l"b‘?? LIS Zrﬁjﬂ%beﬁ‘é ”%%@‘gmaéﬂ PEBnl y a

m nas elwith sebieoshreaé ParYin{fRirthentc(GHR %30F?ﬁlﬁ‘fuﬂr\ﬁbd> Mre<nci obfechBdnic dialysis),
t headm ni stered oral dose Qm§ureg%qfor follomnng el 1mnation

X
of a radMdVHBePRIPEPHERUIMIANEOrSY yélﬁeegéﬁg‘ﬂm%é”g%/d'ca '0fthe DPP-4 i nhi bitor
is excreted mainly unchanged as parent drug (e.g. with a nean of > 70% or
> 80% efer % excreted, radloact|V|ty i.n urjne and faeces

at ter ortie Sy ABS Aty Diselaaimea biHET A0 A PSRt TIeR oh | 5

el i m nate@ dfficary Ranss slstijdted b)Déhah@bYrohOba%eﬁﬂ\éTmetﬁ&qtc%ﬂtbr Y2 deBRS abol i sm

< 30% or, < 20% prefera , 109 ; - The neta ol i s) of
the%BPP tEP%t’Hﬁ”tb'Pﬁf mawgsﬁ%%t'&@a%e@l%@%%af?@gﬂeﬁﬁaar gha ’&Fc'ﬁ' %aaé é
mai N metgyFohyilrea dossgswits2idtks tomparedas Hasulineianbiobéttihdie activity of the
target enzynme DPP-4 and, optionally, it is rapidly elimnated conpared to
t he parent conpound (e.g. with a termnal half-life of < 20 h, or,
pr ef er alligtabsliseband elibfindtionsptepertss & .0DPR 4 iBhibitor frith@ perpee® etlihEEtentibhe
(main) netabolite (which may be pharnmacol ogically inactive) of a DPP-4
i nhi bi tor having a 3-am no-piperidin-1-yl substituent is such a derivative

wheps t hmeaé;a'cmogrpemm% rhies 153 Hte ROd Phagtdlidhmof b DRP- 4rrm'metcy acSortigglt@aed by

or oper ¢ Xerp 7 hgiset Uhegtsi EBveRIALE e Beedebeletive: HaPHaRe Il pose

of the FIDFEISﬂﬂhh|b|fbr$¢1tdrélradnfmytré1©n0§lﬁ:h@s PIR folfovidter 4 ebmpainmitet&amel to

attai nnment of ste state chi steady state plasma |levels (> 90%
of then§FE%@9u§€ EXBFﬁ@ﬁﬁoﬁﬁﬁgﬁ E?V%ﬂ% Nbet ween second and fifth day of
treatment with therapeutic oral dose levels), little accunulation (e.g.

| at. ti wi th th t d
v a0l T RuR G S hoinio o ot T M (Cm A afetitet O PREY AR,
pr ef er althy todieadiosanitprgeintaily olin(ieated vMﬁtIﬁélfe%bmﬁh aGoegy 6ft9s.4% oPHY DPP- 4

i nhibitiop at therapeut se | > 80% i nhi bjtion over a 24h
|t er val BTSSR Riprege e iR 46 Gve. REmapAGTRtEn SPAToNR (950 dde e
si gni fi caminideededsse dfter 8daposddd sl iRdcoldrg @ftofd| USDSRtIgKClah §éDMeMIBE.1980 %
(al ready Qn first qy of theraP at therapeutic dose |evels, and

4 A \

cunul at i e! ANBERT: hefhnady &l do8npound excreted in urine on first
day being bel ow 1% of the adm ni stered dose and increasing to not nore than
about 3-6%in steady state. Thus, this invention refers also to a DPP-4
inhibitor for use in the treatnent and/or prevention of netabolic diseases
(in particular type 2 diabetes nellitus in patients for whomnetformn
therapy is inappropriate due to intolerability or contraindication against
netfornln |n nor e partlcular |n patlents mnth renal dlsease rena

[ I 1 ~NEsTS A



(3-cyano-pyridin-2-yl)nmethyl, (4-methyl-pyrimdin-2-yl)nmethyl, or

(4, 6-dinmethyl-pyrimdin-2- yl)nmethyl and R2 denotes

3- (R) - amwo-2piopaséedi n- 1-yl , (2-am no-2- net hyl - pr opyl ) - meCimEpracione0106

(2-(S)-am no-propyl)-nmethylam no, or its pharmaceutically acceptable salt.

In a second enbodi nent (enbodinent B), a DPP-4 inhibitor in the context of

the present invention is a DPP-4 inhibitor selected fromthe group

consisting of sitagliptin, vildagliptiA]l-saxagliptin, alogliptin,

(28)-1-{[2-(5-N®thy|-2-pheny|-oxazol-4-y|)-ethy|anino]-acetyl}-pyrrolidine-
- car bonifteriora adndBtratiof pfl[14CIBI 1356, the parent compound is the most abundant

-[] h 4-pyr.i di n-3-vl.-i m dazol - I lidi
2 "earbiRRere e et (A et Rl e SRR RO R0 Wc, 8 L
1b hexahr)aﬂiﬁ(ac@(b'dﬂmyfdr daoheanloef 74% cr)]f sample radlqac’glwtyz(sample pool: 1.5+3+6h) after oral

t rrolidin:2-one, . o
(b 375 Ao et AR reses A B BT in Wit 16 P 52me - 1-y1 )
pyrréli d'adloﬁetlvyj/ )rftmdl‘eﬁi'sﬂmmlee( THe H4r8fs, cbB)podind fi4d)BIL1356 is excreted unchanged in

-(4-(3, 3- d|f| 0 ol i din- I -1 o , ,

,3,5-tr pe,eng ‘ie)g;yﬂ) roi"eal 8’1%0 |°§ excreled fIPIRY bRITHL P RS9 JARiabllss:
4S) 1- { 2n¢liBiy He)mEn (Metdbdlite, account individually for <10% in the excreta.

2,4-Triazol -1-yl net hyl ) cycl opentyl am no] -acetyl }-4-
fl uoropyrrolidine-2-carbonitrile,

(R) -2-[6-(3-Am no-pi peridin-1-yl)-3-nethyl -2, 4-di oxo-3
4-di hydro-2H pyri m di n-1-yl net hyl ] -4- fluoro-benzonitrile,
5-{(S)-2-[2-((S)-2-Cyano-pyrrolidin-1-yl)-2-o0xo0-ethylam no]-propyl}-5-(1
Htetrazol -5-yl)-10,1 1-

di hydr o- 5H di benzo[ a, d] cycl ohept ene- 2, 8-di carboxylic acid

bi s-di met hyl am de, 3-{(2S,4S)-4-[4-(3-Methyl-1 -phenyl -

H pyrazol -5-yl ) pi perazin-1 -yl]pyrrolidin-2- ylcarbonyl}thiazolidine,
[(2R)-1-{[ (3R)-pyrrolidin-3-ylam no]acetyl }pyrrolidin-2-yl]boronic acid,
(2S,4S)-1-[2-[ (4-et hoxycarbonyl bi cycl o] 2. 2. 2] oct-1-yl)am no] acetyl]-4-fl uor
opyrrolidine-2- carbonitrile, 2-({6-[(3R)-3-am no-3-nethyl piperidin-1
-yl]-1 ,3-dinethyl-2,4-dioxo-1, 2,3, 4-tetrahydro-5Hpyrrol of

3,2-d] pyri mdin-5-yl}nethyl)-4-fluorobenzonitrile, and 6-[(3R)-3-am no-pi pe
i din-1 -yl]-5-(2-chloro-5-fluoro-benzyl)-1 ,3-dinethyl-i

, 5-di hydropyrrol o[ 3, 2-d] pyrimdine-2,4-dione, or its pharmaceutically
acceptabl e salt. Regarding the first enbodi nent (enbodi ment A), preferred
DPP-4 inhibitors are any or all of the follow ng conpounds and their
pharmaceutically acceptable salts:

1-[ (4- nmet hyl - qui nazol i n-2-yl ) et hyl ] -3-nethyl -7-(2-butyn-1
-yl)-8-(3-(R)-am no-piperidin-1 - yl)-xanthine (conpare WD 2004/ 018468,
exanple 2(142)): 1-[([21 , 5] naphthyridin-2-yl)nmethyl]-3-nethyl-7-(2-butyn-1
-yl)-8-((R)-3-am no-piperidin-1 yl)-xanthine (conpare WO 2004/ 018468,
exanple 2(252)): 1-[(Quinazolin-2-yl)nmethyl]-3-nmethyl-7-(2-butyn-1
-yl)-8-((R)-3-am no-piperidin-1 -yl)- xanthine (conpare WD 2004/ 018468,
exanpl e 2(80)):

2-((R) -3-Am no- pi peridin-1-yl)-3-(but-2-yinyl)-5-(4-nethyl -qui nazolin-2-yl m
et hyl)-3,5- dihydro-i m dazo[ 4, 5-d] pyri dazi n-4-one (conpare WO 2004/ 050658,
exanple 136): 1-[(4-Methyl-quinazolin-2-yl)methyl]-3-nethyl-7-(2-butyin-1
-yl )-8-[(2-am no-2-net hyl propyl )- net hyl am no] - xant hi ne (conpare WO

2006/ 029769, exanple 2(1 )):

1-[(3-Cyano-qui nolin-2-yl)nmethyl]-3-nethyl-7-(2-butyn-1

-yl)-8-((R)-3-am no-piperidin-1 yl)-xanthine (conpare WD 2005/ 085246,
exanple 1(30)): 1-(2-Cyano-benzyl)-3-methyl-7-(2-butyn-1
-yl)-8-((R)-3-am no-piperidin-1 -yl)-xanthine (conpare WO 2005/ 085246,
exanple 1(39)): 1-[(4-Methyl-quinazolin-2-yl)nmethyl]-3-nmethyl-7-(2-butyn-1
-yl )-8-[(S)-(2-am no-propyl)- nethylam no]-xanthine (conpare WO

2006/ 029769, exanple 2(4)):

1-[ (3-Cyano-pyridin-2-yl)nmethyl]-3-nethyl-7-(2-butyn-1

-yl)-8-((R)-3-am no-piperidin-1 -yl)- xanthine (conpare WO 2005/ 085246,
exanple 1(52)): 1-[(4-Methyl-pyrimdin-2-yl)methyl]-3-nethyl-7-(2-butyn-1
-yl )-8-((R)-3-am no-piperidin-1 yl)-xanthine (conpare WO 2005/ 085246,
exanple 1(81 )):

1-[ (4, 6-D net hyl -pyri mdin-2-yl)methyl]-3-nethyl-7-(2-butyn-1
-yl)-8-((f?)-3-am nopi peridin- 1-yl)-xanthine (conpare WO 2005/ 085246,
exanpl e 1(82)) 1-[ (Qui noxal in-6-yl)nmethyl]-3-nmethyl-7-(2-butyn-1
-yI)-8-((R) anlno plperldln 1 yI)- xanthlne (conpare MD 2005/085246
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enbodi mrent B are described in the scientific literature and/ or in
publ i shed patent docunents, particularly in those cited herein. For

phar macewvoealo/mpghti cati on i n war m bl ooded vert ebr at es, ppamreaalosrizy
humans, the conpounds of this invention are usually used in dosages from
0.001 to 100 ng/ kg body weight, preferably at 0.1-15 ng/kg, in each case 1
to 4 times a day. For this purpose, the conpounds, optionally conmbined with
ot her active substances, may be incorpéRated together with one or nore
inert conventional carriers and/or diluents, e.g. with corn starch,

| act ose, glucose, mcrocrystalline cellul ose, nagnesi um stearate,
polyvinxygﬁérolidone, citric acid, tartaric acid, water, water/ethanol,

wat er/ gl 21, water/sorbitol, wat er / pol yet hyl ene gl ycol, propyl ene

gl ycol, cetylstearyl alcohol, carboxynethylcellul ose or fatty substances
such as af. or.suitable mxtures thereof into conventional galenic

ot opar at T an0Pbat RRUSHPL AR Sl ok SRR and s B BN AL
suspénsidiseases inspglipoisiforontans mefbemip ltlesramcie utd ppad priatenghastotintolesatédlitcor di ng t o
this inven%ioH.C@ﬂPrisi? ﬁhe.PPP—4 i nhibitors as defined herein are thus
prepare&DBJaW G 992E ﬁ? 2w usi ng pharmaceutically acceptabl e
formul ati on excipients as described in the art. Exanples of such excipients
i ncl ude,, wit bei.ng restricted to. diluents, .binders arrier fillers,
bt cari o et Ty @pErtinpuE Palt 1 Sn 4B P G R BBl s

sol ubi | imenbolicatideasaningatiphtsrirdig lbée for setfsmifi #etrapyt dueatn dhteletdbditf orer s.

Exanpl es OI SEjt@ble dilHF ts for conpounds according to enbodi nent A

i ncl'dde CEI"Y 8@5”5%%”5?,6 8V@PUW1hydrogen phosphate, erythritol, |ow
substituted hydroxypropyl cellul ose, mannitol, pregelatinized starch or
xylitol. ose, di | uents nnitol. | ow suhstituted dr oxypr opyl

col | ub o TRGTRR A0ERal AESQRaTB AR rer iS5 M e Rahet gt B Rartory

sui t abl enétabolicatisease$ mrpatientsduneksd afceduadidnipse medioboiditheapy due tookdaedt al c,
pol yet hyl enegl ycal Lcium behenate, cal ci um st.earate, hydrogenated castor
oi |l or rFﬁI & F% ﬁﬁ‘qg'{%ai’f}'é\i -4 Coﬂﬁﬁ'ﬁé'cg%odfsaeg%m meér?aﬁ'ﬁ'ﬁ- magnesi um stearate is to
be dbphasi zed. Exanpl es of suitable binders for conmpounds according to

enbodi nept- A iHcl,ude copavi don opol i es.of .vinylpyrrolidon with
other iy BEHRS REMARGTo GRPRRG HTRG bEBIT T 1 Ge o RN el Ae

hydr oxy pndfy Ipcalentibrosfay gd-HPGlapetesmyaliitay Inppatients ivdibrat (gast/omkoemfraindication
pregelatiniﬁ%ﬂ:starch, or | ow substituted hydroxypropyl cellul ose (L-HPC).
Anong tﬁ5§§ (Uer s copovi done and pregel atinized starch are to be

enphasi zedekx aligehes, rofial Srupdiahdre od resiahtlesduratiors, f or conpounds according to
enb%ginent ﬁ hnII#de corn starch or crospovi done. Anong those disintegrants
cor star&W V%a T be enphasi zed. Suitabl e nmethods of preparing

phar maceutunstdble araruteatdngastivefhebti€aiDRE- 4 1 nhi bi tors accordi ng to enbodi nent
A of the inv n%i%néﬁre tq%mectmtqblq$ting of the active substance in powder
mi xtures W A2 FQ“?%‘?gﬁfl8§S€§gipients; granulation with suitable
exci pi ent shepautitasudpsacosenintofdramaeg Wi t h sui t abl e exci pi ents and subsequent
tabletting as well as filmcoating; or packing of powder m xtures or
granul es into capsules. Suitable granulation nethods are wet granul ation

i n 26e intErDRR-4rimhibitorfactdrdingdo biginh U diordissad theaceatingmtregpd/or prerepiidn of type

or or - conpaees b g Tke0es Rt ool ot R Bhe Pabedn ny o

packi ng into capsul es. An exenplary conposition of a DPP-4 inhibitor

accordi 0 SSP digent A of. the_invention co Lses. the first diluent
manni tolrt? -Itphreegel%t'brﬁlg'goéécg?rg'rngﬁo & 8'%5 1J(:tg S%HP”%)EJ& 5’\'\\?\?'? 'addi ti onal bi nder
pr oper t igither, irhe fitst acibodicepbientmdanertt A, di si nt egrant corn starch, and

nagg siun1§%%§{%}@)as | ubri cant; wherein copovidone and/or corn starch may
be gtioné1. or detail's on dosage forns, formulations and adm ni stration
of DPP-4 i nhi

iLtors of is—invention, reference is nade to scientific
literature an or ished patent documents, particularly to those cited
herein. RMth rlespe to the first enbodi nent (enbodi nent A), the dosage
typically réjuir ;;_E DPP-4 i nhi bitors nmentioned herein in enbodi nent A
when adni ni st ered i mraténouskh) is 0.1 ny to 10 ny, preferably 0.25 ng to 5
mg, and wh iniNtered orally is 0.5 ng to 100 ny, preferably 2.5 ng to
50 ng or 0.5 np to 10 ng, nore preferably 2.5 ng to 10 ng or 1 ng to 5 ng,
in each case 1 to 4 times a day. Thus, e.g. the dosage of

1-[ (4- met hyl qui nazol i n-

2-yl)nmet hyl]-3-methyl -7-(2-butyn-1-yl)-8-(3-(R)-am no-piperidin-1-yl)-xanth
i newhen adm nistered orally is 0.5 ng to 10 ng per patient per day,
preferably 2.5 ng to 10 ng or 1 ng to 5 ng per patient per day. A dosage

o B o ~NEsrS A



vildagliptin may be 50 or 100 ng. The application of the active ingredient
may occur up tothree tinmes a day, preferably one or two tines a day.

Parti cul avodomagssest rengths are 50 ng or 100 ngy vil dagl ipprieP20099pilca

dosage strengths of the dual conbination of vildagliptin/ nmetformn are
50/ 850 ng and 50/1000 ng. Alogliptin my be admnistered to a patient at a
dai ly dose of between 5 ng/day and 250 ng/day, optionally between 10 ng and
200 ng, optionally between 10 ng and 138 -ng, and optionally between 10 ngy
and 100 ng of alogliptin (in each instance based on the nol ecul ar wei ght of
the free base formof alogliptin). Thus, specific dosage anmounts that may

be used |nclgg P are not limted to 10 ng, 12.5 ng, 20 ny, 25 ng, 50
ng, 75 ng ({@Haxg)of alogliptin per day. Alogliptin may be adm ni stered

inits free bagse form a pharmaceutically acceptable salt. Saxagliptin
may be adm nis ered/rﬁggzizzient at a daily dose of between 2.5 ng/day and

100 ny/ dry. Option IIy between 2.5 ng and 50 ny. Specific dosage anbunts
t hat may beNisedYj 2: ude, but @ne not limted to 2.5 nyg, 5 ng, 10 ng, 15
ng, 20 ny, ' 2 50 ng and 100 ng of saxagliptin per day. Typica

dosage stre 0 Nthe dual conbi nati on of saxagliptin/ metformn are
2.5/500 ng and 2.5/1000 ng. A special enbodi nent of the DPP-4 inhibitors of
this invention refers to those orally adm nistered DPP-4 inhibitors which
are Bherapegkkﬁﬁhbw”gfflcaC|ous at | ow dose levels, e.g. at dose l|levels <
100 ng or < 70 ng per patient per day, preferably < 50 ng, nore preferably
< 30 ng or < 39 ng, ev fe preferably froml ng to 10 ng per patient per
day (if requirjed, di/vided into 1 to 4 single doses, particularly 1 or 2
singl e dd3e may be of the sane size), partlcularly froml ng to 5
ng (nore particul ? ﬁferentlally, adm nistered orally

once-dail vy, re erentiallb, at any tine of day, admnistered with or
wi t hout fO6d. M pardicularly preferred DPP-4 inhibitor to be enphasized
within the neahing @Nthis invention is

1-[ (4- et hyl - qui nazolin-2-yl)methyl]-3-nmethyl-7-(2-butyn-1
-yl)-8-(3-(R)-am no-piperidin-1 - yl)-xanthine (al so known as Bl 1356). B
1356 exhib”t h@ﬁE(R&:ency, 24h duration of action, and a wi de therapeutic

wi ndow. ith type 2 diabetes receiving nultiple oral doses of
1, 2.5, 5 or ng of BL-1356 once daily for 12 days, Bl 1356 shows

favour abl e ph nam ¢ and pharmacokinetic profile (see e.g. Table 1
bel ow) WRth r tai nnent of steady state (e.g. reaching steady state

pl asma | evelNs (>
bet ween secadnd a

of he pre-dose plasma concentration on Day 13)

tR2day éM)treatnent in all dose groups), little
accunmul ation j¢7g. Wth a nmean accunmul ation ratio RA,AUC 1.4 with doses
above 1 ng) andpres ing a long-lasting effect on DPP-4 inhibition (e.qg.
with al nost conplete (> 90% DPP- 4 inhibition at the 5 ng and 10 ng dose

|l evalps, i.e. 92.3 and 97.3%inhibition at steady state, respectively, and >

80% |nh|b|t|on ver a 24 rval i.nta

oL o 11 camhaine Risterdies BrABaair eirar s eyt ol e RN BB Bs0 o6
(al L eadydqnorrthl J()n méthﬂ%ﬁf‘azol%—%ygrﬁethand d%ﬁdlbérﬁ‘z@d,ql r@qm%l?@yl?ﬁ/etﬁﬁl .
unchange ar en CO e In uyurjne_o e el oW (0] e
b il e B L R Yt LA I R L S
(renal cl %ﬁ)ﬁﬂ#ﬂ%a@-ﬁz%nb&sbﬂ(ﬁ)ﬂaﬁmblpéﬂdlhﬂ ~AREmMIde.2mhéthylpromi)- t he

adnl |stered oral dos dose renal clearance is about 70

m / IReB¥aHINe %(?‘%S} ?’Bg’oi’rﬂ?yé)ﬂ@?@&aw”%SSG shows a pl acebo-1ike safety
and tolerabmbbhynna%mfcﬂ|@ma@ﬁgﬁeg@tabout 5 ng, Bl 1356 acts as a true
once-daily oral drug with a full 24 h duration of DPP-4 inhibition. At

t herapeutic oral dose levels, Bl 1356 is mainly excreted via the liver and
only to @, |ﬁ1alWCoﬁd(bﬁhbbdi(T'@hD@dﬁntﬁ)d7ﬁérﬁB)t he adm ni stered oral dose) via the
ki dney. BI ?G_HS rinaril&ggﬁcre ed unchanged via the bile. The fraction
of Bl 1356€8Cef LR &f YPUP £ fdRfeys increases only very slightly over

ti meoand withgligtincvikagliptio, sExagliptiaOalblitint here will |ikely be no need to

nodi fy the 56 ba ed o e i.e renal fungtiagn. The
R T 2 MO LA el L LR
potenti al (@8§14MoRdimafhgk3-(47pyrigim3yRinidszobh -yHigopyidrsiadl-adeeyedyriolidine @-

pati ent popul ati.on that has a high preval ence of renal insufficiency and
di abetic §f'St hy. Table 1: Geometric nmean (gMean) and geonmetric
coefficient of variation (gCV) of pharmacokinetic paraneters of Bl 1356 at
steady state (Day 12) Paraneter 1 ng 2.5 ng 5 ng 10 ng gMean (gCV) gMean
(gCVv) gMean (gCV) gMean (gCV) AUCo-24 40.2 (39.7) 85.3 (22.7) 118 (16.0)
161 (15 7) [nnDI-h/L] AUC T SS 8 1.7 (28 3) 117 (16 3) 158 (10 1 ) 190
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Phar maceutical fornulations of the conbination partner(s) needed for this

may either be obtained comercially as pharmaceutical conpositions or my

be fornulwbedidniséshe skilled man using conventional netlpodgEP2000@6@ECE | Ve

substances which may be obtained comercially as pharnmaceuti cal

conpositions are described in nunerous places in the prior art, for exanple

inthe list of drugs that appears annually, the "Rote Liste (r)" of the

f ederal associ ation of the pharnmaceut+d4l- i ndustry, or in the annually

updat ed conpil ation of manufacturers' information on prescription drugs

known as t(8%14(28/39, dilta‘Bl)sZ-Aﬁamj@ Refdenethee/-1,3B@NPH eserdhyard-2idipgbdd[2.d-

conbi nati g ar.t suI | u s,such as glibencl am de, tol butam de,

glimepiri Oag ' 5”2%424%5 Hioﬂ r%%)yrrw I.b%roﬂﬁrl de and gli cl azi de;

nat egl i ni de; 3FD|ﬂa@bpyrrdI|eh;n 1- hl)«e(zel43j44n(ee{pymmshnsmyll)p|mazmsu-gjpwtrelmne- and

pi ogli tazoD t PPAR gamma nodul at ors such as netagli dases; PPAR-ganma

agoni sts Eq? AOBF" 262570; PPARganma ant agoni st's; PPAR-gamra/ al pha

nodubat or 1888 4Sad-ArsinagH@t(aBadiflucropyaglidinazay-1,38- mgtlhxzaﬂmycrolidhdegtl)ia,az ar,

AVEO897 a (ﬂf KRP297: %’AR gama/ al pha/ del ta nodul ators; AMPK-activators such

as Al CAR; &u&r 'pe@i%? QP%oxyI ase (ACC1L and ACC2) i nhi b| tors;

di acyl gl yqéSQJS)ae{ét[wSL‘rl%)ﬁstm a2et-TiAzATF) wthjzlbdyolbsentwammoq}atetyl} Beta cell

GCRP agoni 'E)s sucI dln Ng)o qcept or-agoni sts and GPR1 19;

11b- HSD|nf BRSPS “i‘:%;‘_; Qérbﬁl sts or anal ogues; al pha-gl ucosi dase bl ockers

such as ad®j) BQSQ&Avmngd) -pipesdin-And)-3argithi-al4-diakpddiyuirag Brpysitridin{1 Agaéthpll-and

i n?)Nh: n anﬁa{h cg §s zsoun,it]h as human insulin, insulin lispro, insulin glusilin,

nsul T na % rt Hﬁ insulin, insulin detemr, insulin zinc suspension

gnd : nsul 153{(§)-21{2H (8)- 2%&hb+pyrrbhﬂm-biyu)eﬁ yx@emybdmm@d?)y]} 53(r‘lahﬂe'trazdl{$eyl) ]
aval i nti ues nal ogues suc

e Exendi nits! RN FEARBR0S AddeiE™: Racaou iy Bs O haBRBaREt +de,

AVE- 0010, 3-{22433457-(3-MéttR1-89hebyl- ﬂepwgtml{a-yj}plnmram biyibyrtalidm:2-SG_T2-

i nhibitors such ﬁ] G|T 1251 ; inhibitors of protein tyrosine-phosphatase

(e.q. trod’csa(ﬁtuoenﬁﬁ éa)z (lj'ﬁ i bitors of gl ucose- 6- phosphat ase; fructose-1

, 6- BBs phod (ARt 1a8@ Ry urblidimB.s/jangihylaogtglifpyorlotidipt2ey pbemé anidjul at ors; gl ucagon

e SRR R A L

t yr osi ne- kaanastsle( 50 ng to 600 ng) such as PDG--recept or ki nase

of ucoki nagiFLgParRo B ur By RPRIGIT b e e g e g G oo

gl ycogen aqynbtm@ﬁ@dﬂ@yna&ﬂnﬁmr}hiﬁthwy%ﬂudrmbédmhntrrls amfj t he
SH2- h t P | KK
i nhi @lo'[r(;;ursrt3 @%’Q)ﬁ]@gﬁ{'ﬂ hgroé'%' 9 ﬁS C OS%U]? O??il %d{r%%ylzl)%g@y%l n ki nase

C-theta wﬂynbld[@?sﬂpyheﬁﬁnéﬁagbmests such as ri tobegron YM 178, sol abegron,
tal i begron L it Ear bo ccet il ggron, FMP825; al doser educt ase

i nhi bi tors il Ry (?%f Phardstat, fidarestat, epal rest at,

rani restat, NZ-314, CP- 744809 and CT-112; SG.T-1 or SGLT 2 inhibitors,

h I f t I fI
Such 25 o o SR O o DB bZ b b b Rl il E{%@%wb}bﬁz' 5569) ;
KV 253 cdetavtes] fromithebgroop sonsi@R4 ©f nodul at or s; SCD 1 inhibitors; CCR-

o0 200 S A SE PGPy AR s CURREY B R N %ﬁrédrma Mo

pi ogl i t azoneanthinesual | y of about 1-10 rrg, 15 nmg, 30 ng, or 45 ny once a

ot oo AT AL S0 Lo S S

ng) . A i benchanthites, (gl yburide) is usually given in doses from2.5-5 to 20 ny
oncegn( or v 4 Y« do and 5
oy 206, iRt Y R Sy P PRI D R e T anding,
d| VI ded 2-((Rp8jandnatpipe(idini-g pB-(lldLagey!)s3-emgthhisquimazolin-2sylrBethy)-8, Sadilly dgo-1g) .
A ipizide | N ses from2.5 to 10-20 ng once (up to 40 ny
di vided tw ﬁe;ésa%]g gd]?W"eaQ'” g‘(%sage strengths are 5 and 10 ny), or
ext ended-f(¢inedisyd-qginapolink 2t )methylh 8 esethylRi2S utyn-1-91 18 ({-apirtoe2-B@ thyiyproppile  a
day (typical 1 hs are 2.5, 5 and 10 ng). Ginepiride is usually
given in dose%ﬂﬁrg'gﬁ]]oi%ér%ﬁ%%4 ng (up to 8 ng) once a day (typical dosage
strengths are 1, 2 and 4 ng). A dual conbination of glibenclam de/metformn
is usually given in doses from 1.25/250 once daily to 10/1 000 ng tw ce
daily (typical dosage strengths are 1.25/250, 2.5/500 and 5/500 ng). A dual
conbi nation of glipizide/netformn is usually given in doses from 2.5/250
to 10/1000 ng twi ce daily (typical dosage strengths are 2.5/250, 2.5/500
and 5/ 500 ng) A dual conbi nat| on of gI | rrepl ri de/ rretform n | S usual ly given

o o ~reN a2 AL A NSNS I



pitavastatin and rosuvastatin; fibrates such as bezafibrate, fenofibrate,
clofibrate, genfibrozil, etofibrate and etofyllinclofibrate; nicotinic acid
and the deoizvaviis@s t hereof such as aci pi nbx; PPAR- al phacageremins170

PPAR- del ta agoni sts; inhibitors of acyl-coenzyne

A: chol esterol acyl transferase (ACAT;, EC 2.3.1 .26) such as avasi m be;

chol esterol resorption inhibitors such as ezetimb; substances that bind to
bile acid, such as chol estyrami ne, cotéét-i pol and col esevel am inhibitors
of bile acid transport; HDL nodul ating active substances such as D4F,

rever se BHE-cydkRyuinalintZylimethgl8inveth@b@tamee -y B8 (FXRamidupiptridig1at | ve
subst ances; CEH:LI i nhi bitors such as torcetrapib, JTT-705 (dal cetrapib) or
conmpound 12 PRS0 2007/ 005572 (anacetrapi b); LDL receptor nodul ators; and

ApoBI OO fa(#-tyaenshenBRNA3-mstitd S 88 eutin-1-ig-8a &Rt 3remindrpigeralire 1 ywyhskathing, | s us uaI |y

par t ner A S i R s ohup Gl G Br i P Lo ¥ SRR Bras”

atorvast at i nnethj/lamm-aarhthmepravast atin, fluvastatin, |ovast at| n or

et M B  URhBLRal o REBEREa SETheB By L T

and ni coti nixanthiiegd or nicotinic acid derivatives (which also increase bI ood

cati o TR R SRe ARk R B AP SRt e BrP e A R BREIED - o

severe renalxanthped, r ment, typical I | p| d I owering drugs nay include, without
bei d to torv S at zete be and
f enggl ﬂ(ﬁ% dlme ﬁ)ynénsldlctg mett[n{]lo égfbug/nrqc yI?—é—?EF&) 3-amino-pip e g

atorvast ati rw)emthmm:hmj fluvastati n/ ezetl m be; stati n/fenobl fra te

orfl uvas ach oaII I timbe: n

Parti cul1a jttgl/né a\tl?ImeenI‘st %\ﬁeﬁ] Ilig%%)b yp| %’5?(4#3 d% 'In8v5)e'?e”|q %'n

i ncl ude,ora ;tHaoutacd:ubcmu dcceptbleld sbbb them¢afr vast at i n, fl uvast at| n genfl brozil,
and ezetem be, as well as conbinations thereof (e.g. a

atorvastatin/ezetimbe or fluvastatin/ezetim be conbination). Exanples of
comdbnatsg. onedal?It’-mmIsbltdnat:cdrdmgrto bhyork pfrcaaimlsrletoar whb@trasditﬂ Ofket mhibitohisas

A T s A e e R e s

t or asem>adethirspi r onol act one, epl erenone, am |l oride and trianterene; cal cium
channel bl ockers such as aml odi pi ne, nifedipine, nitrendi pine, nisoldipine,
ni cardi pi ne, fel odipine, |acidipine, |ercanipidine, manidipine, isradipine,
ni | vadi @.nehe WI%I?-apahtrbltqr age(brdmgaoriahy amelofdildimisalzte 18, wAEkein sdid DPPet mhibitohisas
azaﬁrll qui napril, captopril, enalapril,

i I
[)Zgzgglprﬁelleclt%f HbepQFOIJp RS H%S il and trandoI april; as well as

angi oter&auagllpltmraic@nptlm,r bl ockers (ARBs) such as tel m sartan, candesartan,

val sart t s n I tan .an d ge of the
part ner QP EapHRen AR O e PR B R R SR 8 RRTS o0 mo
per day. (2$yp)1{ball -Cinethtl- &(@pmﬂtr&éﬂyﬁhﬁdaz@mma)mmwtardmubacetyst}ypyrrtﬂ:dmdé,— W t hout
bei ng i mrttendmto, ACE inhibitors (ACEi) (e.g. rampril, lisinopril,
qui naprl(Ia Ta Opri |, enalapril, benazepril, perindopril, trandolapril,
f osi2Bopr(iS)- 16((2813)@,“@3}2 -AminkRB3 0{démethoxyel Bids@r Hdb-hegaydesAripgnrdo[24dF sar t an,
llosartan,,. L rhes Ia](_ﬁt_al relNs=E: tan@lﬂ prosartan), cal cium channel blockers
(CCBs) (e1 8q non I‘I% 8&9 %gy SOCH as diltiazem or verapam |, or
di hydr odﬁr&-llﬂueo@ﬁaﬂldmuthl)—@(QSaﬁﬁ)dd(ﬂﬂpymnldfnez-gok)blperamn Taylpgtrdidin-Be or
ni f edi p| ;:)ﬁ) th| gm de-type diuretics (e.g. hydrochl orothiazide or
chl ort hi% e% , al pha- bl ockers, and beta bl ockers (e.g. atenolol,
car vedi | (6{(38ASrtaomnoi e#)(3, 3anIum¢dyrraBd|nd ik hasHtdazin-Lhalpgodlidire3-gl)-555-

3/ARB flu% I /breﬁ gzg) cker, ARB/beta bl ocker, ACEi/diuretic, ARB/diuretic,
ACE| PCCE§JI i nation). Exanpl es of conbination partners which
i ncr eaSG(ZSIiII(S)-I‘HBQ [{38/‘d=k) 3-t1 H-h2, BT damb-aryém&hyl)aysiopentllaBstodrcdlyidst er Protein
(CETP) Lnhi bi s of endothelial |ipase; regulators of ABCL ;
LXRal p ffﬁg (tpyr 'g%at@?&h@%’a agoni sts; PPAR-delta agoni sts; LXRal pha/beta
regul at aR3-2- [&md-ﬁmurms—bbaddie 1Eip3-meatin-@asdiox did, 4ediprdes-2 Hepyriavidin-O ryIpbthglird-
concentr; to'roogen%nﬁlrlﬂgl i poprotein A-I. Exanples of conbination partners for
t he trea obésity are sibutram ne; tetrahydrolipstatin (orlistat),
cetilistat; alizynme; dexfenfluram ne; axokine; cannabinoid receptor 1
ant agoni sts such as the CB1 antagoni st rinonobant; MCH 1 receptor
ant agoni sts; MC4 receptor agonists; NPY5 as well as NPY2 antagoni sts;
bet a3- AR agoni sts such as SB- 418790 and AD- 9677; 5HT2c receptor agonists
such as APD 356 (lorcaserin); nyostatin inhibitors; Acrp30 and adi ponectin;
ster oyI CoA desatur ase (SCDl) i nhi b| tors fatty aci d synt hase (FAS)

-, e -, e . ~ NS



approved netform n), dehydration by clinical judgenent of the investigator,
unst abl e or acute congestive heart failure, acute or chronic netabolic

aci dosi s wpnresansesaondi tion in patient history), heredi rerEprgabaciiose

i ntol erance; or docunented intol erable side effects attributed to
metformn, for exanple: nausea, vomting, diarrhoea, intestinal gas, severe
abdom nal disconfort. In this study the efficacy a DPP-4 inhibitor
according to this invention in this pa#bent popul ation is investigated over
the shorter termtreatnent period of 18 weeks and safety/tolerability over

t he | onge{(S}-242A((S)-LaCyamoipypelidind-yi l-oro-styiamin-@lohyB-Sagékietrarol Seytptl, i son to
a sul fonyl urea, dru | i,mepi.ride)., Jhe success. of. the treatnment is tested
by ot or T e BT RNGR R 2 R TR OE Rt i R RERT iy e ane or
Wi t h t hes-{(26 48 )-af[44 B ephyad edhen gk 10pyraolsi-g)pidarazmt -y bangidink t he HbAl ¢

val ue ca i t.he initial value and/or the placebo val ue denonstrates

ed.w th
t he effiyg‘lt)fé ng]l}h'@go >4 inhibitor for the treatnent. The success of the
t r eabrre Mi2R)aR{[(3& )-plysdlidire31ytthibyacyiFryrolidimg-yilberoh@stcidig pl asma gl ucose

bl aceno @rasy R irPeeheb fekir it B Al S Srbyiphe s 1 11

denonst ratresittike ef fi cacy of the treatnent. Al so, the occurrence of a treat

demons rafGOREE Errb oy Mp BT R Hat SO BlaBr A FalRaB 1y o

t he tr egtymeht3,2spynmidin-Sediresth Wyd-tissrelsaizogitpatdnent ' s condi ti on and rel evant

changes aseline, .e.g. .iN¢i denc nd intensjty. of verse events (such
ne a8° SRR R SReadadon SR HEgR AR bR TSP TG “or “wer oh
gai n undsrrofl3, Beifpyrimitiiné-B@rdipye, conpar ed to DPP-4 inhi bitor treatnment. For
cat ot y. Grni et erbaRPiel MBroS Drp 4 i i bi tor according to the
invention (e.g. 5 ng of Bl 1356) is conpared with placebo over a treatnent
period of, 5 dn type 2 diabetic male and . fepal e ients wWi.th severe
Chr oni ¢ 1enae ot U edbBIERT BT R oS 27 7 e POhe Tein oo

di 3!1\55 ![ g)reven_tllﬁh uﬂiy]?g fpﬂaelbeﬁmelbhusnmmilents \?n?feoaltcﬁsdafeme:mallnmaglhaerktgqrou?dd o
medi cati gn. saf ety an api | i 0 rea .15 investigated by
neseso! g AP ERER YRR v DPRRE b St L r SRE R 1] BBt ERinge

f r om badet patientsrwithdrmabfeherfud@ioneeks treat nent, by change in fasting

pl asma gl ucose parameters, or by change in insulin and/or sulfonylurea
dosage at 52 weeks conpared to baseline and over tinme. Metabolism and

el i m natiion ThedpreP-#iidsbialr aacdBiRg4o emhote dforaifmer!-thehpractedzed iofthathsiagl

i nvent i gn,, The .excreti.on pat hways, . mass | ance and net.abhol i sm.of .a DPP-4
oD PR S BT Pl DL el R o) Be e A Tk Bl bl

i nvest i galdét aves prirgasely ebdinatealbéd kebatie nwetathdlid@]or Ibiliae] éxeddtiobPP- 4 | nhi bit or for
oral adm nistration, such as e.g. as follows for a conmpound determ ned to
be suitable for the purpose of the present invention: Follow ng oral

adm ni st12at iTde FPP-#0nhibitdr B4€drBing 1856y sndbpfatdimEd -, wheeadinh byid R4 undiihitot eer ) ,
t he tote}l r&d%gact.ilvi ltayt iﬁveori marily elimnated via the feces with a nean
of 83.8% SF°tHve "adi i sP%r &d" dose excreted within 16 days. Renal excretion
acc@bnts for 6.6% of the adm nistered dose after 9 days post dose. Recovery
of total,yadio Lvi.tv ranges from 86, 1%. 95 1% an:, .90,.4%. of .t he

adni ni o6 od "aaze A Ep R anRiTRar o bkt 1 B ek R B en
conpoundidreytrbgresergs$ aainorddintinatiad ipathetayve species in all matrices
investigated. In plasma, the parent conpound [14C]BlI 1356 accounts for a
mean of 74% of sanple radioactivity (sanple pool: 1.5+3+6h) after oral

adm ni st¥4at i Towe. DAPE inhibitdriaceordiapgno ey atobfi damiss-13] eviierdin eald iDP R4 aditdton t h
16. 9% of. sanpl e r.adi ivity in pooled sanpl es. The parent conpound [ 14C] BI
135 6i)s '%%)é(%gpgdmaﬁﬂxﬁh)@ gaélge?'n urine and feces with a nean of 90% of
excreted radioactivity after oral dosing. Metabolites, including the main
met abol i t.e, t, .1 ,ndi Vi L, <10% | e creta. i . A DPP-4
"o bt 1 o Bl aPeding o By T s G iRy g

met abol imnetdbslsas@prasenisa ot slimioatiodwathwat.f ormi n t herapy is i nappropriate
due to intolerability or contraindication against netformn. 2. The DPP-4

i nhibitor according to claiml for use in the treatnent and/or prevention
of netabolic diseases in patients ineligible for metform n therapy due to
intolerability or contraindication against netformn. 3. The DPP-4

i nhibitor according to claim1 for use in the treatnment and/or prevention
of netabolic diseases in patients in need of reduced dose netform n therapy
due to reduced tolerability, intolerability or contraindication against
metformn. 4. The DPP-4 inhibitor according to any one of the clains 1 to 3

r o, o S - o o,



(29)-1-{[1, 1
, -Di et hyl - 3- (4-pyridin-3-yl-imdazol -1-yl)-propyl am no] -acetyl }-pyrrolidin
e-2- car bwoi2orodiseslS) - 1- ((2S, 3S, 1 1bS) - 2- Am no- 9, 10- di meChm@®pyecd/os@; e, 6, 7, 1
1b- hexahydr o- 2H pyri doJ[ 2, 1-
a] i soqui nolin-3-yl)-4-fluoronethyl-pyrrolidin-2-one,
(3,3-Difluoropyrrolidin-1-yl)-((2S,4S)-4-(4-(pyrimdin-2-yl)pi perazin-1-yl)
pyrrolidin-2- yl)nmethanone, ( 1 ((3S, 4%y-4-Am no-1
-(4-(3,3-difluoropyrrolidin-1 -yl)-

, 3, 5-trizi nFh2-Dpdyinhibitdr diccordinglt) ady dne dfi didimeriefs, pierain gaid D4 inhdBor
4218)4 ':IL'r I{ (p"l)’%e;llyf)%? ﬁé]ﬂyg;}%l E%)glm %dé% %SL]mlaétgfjﬁn}naﬁlly as the parent drug via the
f | uor opyliveol i di ne-2-carbonitrile,
(R) -2-[6-(3-Am no-pi peridin-1-yl)-3-nethyl -2, 4-di oxo- 3, 4-di hydr o- 2H pyri m d
in-1-ylnmethyl]- 4-fluoro-benzonitrile,
5-{(S) - 2t7. 2-TheI)PR-4@ytabitr pycarding do arylend dfRaims d- 14, hlesain the] main omthbolite (1
H—tetrazl- 10,1 . . N : : :
i hyar S SBR AR i R R d e onc YL SAT gY g herapeuti
bi s- di netihgdvam de, 3-{(2S, 4S)-4-[4-(3-Methyl-1 -phenyl -
H pyrazol -5-yl ) pi perazin-1 -yl]pyrrolidin-2- ylcarbonyl}thiazolidine,
[(2R)-1-{[(3R)-Pyrrolidin-3-ylam no]acetyl }pyrrolidin-2-yl]boronic acid,
(2S, 45) -18. [ ZFe(EPRéhinhiyicarabeorginbite yey of&ofidine dt 1+71foy Ligeaim patipats etithlnhitad- f | uor

OO0 A PSS e B oS s B sy rotof |
3, 2-d] pyri mdin-5- yI }rret hyI) 4 fI uor obenzonitrile, and 6-[(3R)-3-an no-pi pe
i din-1 I 0 bnzI-.3-d' t hyl - L .

s ydihpyrRaTer 1908 Bt atac & daiss 1Tt B Hempnaten v
accept abjre csarhctre fmheﬂ’betlval%labdtanm daildoted famo antidialgetics, ai:rnye eutstafcesttatns 1 to
6, wher nh|b| O 1.8 e mth sst ng of
T (g e SloRa s P e e RS e o IR BB R PSR B )
no- pﬁpersutbst!an(.iea/m)at- raisarihdHDE, levie! [n(th& blood, active substances that lower the bIood
! )5/} ;] agth?rgs%u?%%g Sl)anan8¥? Jha?‘a Fl(gli\%teg in t%?greﬁténen% of atherosclerosis, and active
1- |[§qg| Eﬁ(n%eﬂaguesz&yi e)rarmdne!t%q m-tilmtrhigrt)mem o??]dwitwn 1
-yl)-8- - 3-am no-pi peridin-1 -yl)-xanthine,

2- ((R) - 3-am no-pi peridin-1-yl)-3-(but-2-ynyl)-5-(4-nethyl-quinazolin-2-ylne
thyl)- 3,2 di'IFIyedIDI@H’-ﬁimiamoir abcdrdidppy anylaze of-claimed-19 for use in combination with
]2' [ hg?&%yog& r??l?rﬁler a(@tlve s\{lbgtnﬁtt:ehsyselec%edﬁ'ﬁcgrﬂ%uIphor(y%urggé ¥hlazoll}éln)ed|oné£ 2- am no-
met hy: ?rgllnm]asR,mF;héqglpeos]da[s(echg_ansoélan+1lnz§ﬂd @I-_I211%1e!n)amguhsl,lahd3nsmn lgd ingulfr2- but yn
-1 -y am no-pi peridin-1 -yl)- xanthine,
1- (2- cyaﬁ‘@iag’«g%%w )-3-methyl - 7- (2-butyn-1 -yl )-8-((R)-3-anino-pi peridin-1
-yl)-xanthine, .
1- (grggéylh)y' h@ﬁ@.ﬁg@iﬁgﬁ%g@{{lﬁbﬁ%%y SrdTBE s AA P HEY I brinan8h LieR) - (2-am
)QS-SC%(me?armwrécﬂir"meEagrtlv)e_rmél_bktyg(}es%l’e;mitdfm’r?rﬁh:reép%gb’mitjg,rpidglitazone, and insulin

eridi n- yl ) - xant hi ne,
(4- 'W‘S-“"yranﬁmlgai[‘)‘??oz yl ) met hyl ] - 3- net hyl - 7- (2- but yn- 1-yl ) - 8- ((R) - 3- ani n
erl d| n-1- yI ) - xant hi ne,

% I%%Fp-%{)rl\ g%) gorrac%(? ﬁm% g@/?rl%((gfn%l 34 21 f& use Mt%mblnatlon with

p
4,
q i rmo@ltaznné yl ) met hyl ] - 3- net hyl - 7- ( 2- butyn 1 yl)-8-((R)-3-am no-pi peri
b yl)-xanthine, or a pharmaceutically acceptable salt thereof. 8. The

i nhi bitor according to any one of claims 1 to 7, wherein said DPP-4
i nhi bi t &3.i sThe DPP-4 inhibitor according to any one of the claims 1 3for use in the treatment

ﬁo[ §)|4prenra;[ or p%zl{}e flgnol)f] tﬂ@%Zﬁla)on%ts% tu%gﬁejﬂgé{ﬁﬁllg%&*%‘ (a,)g‘tcf%t%st%g gdé Rz)ngm

of clai raffemtstassﬁolamugnte!mmtbanm BIRP-ab ¢.phatliedsbone gastmhrﬁ&ttedl sfld@erﬁfetdhe gr oup

consi st agliptin, alogliptin,

(2S)-1- {%%—C?eéj-fﬁﬁﬁ'hyl - 2- phenyl - oxazol - 4-yl ) -et hyl am no] - acetyl }-pyrrolidine-
2- cdbboni tmaukea, (29)-1-{[1 , 1

,-Dimet hyl -3-(4-pyridin-3-yl-imdazol -1-yl)-propyl am no] -acetyl }-pyrrolidin
e-2- carbonitrile, (S-1-((2S,3S,1 1bS)-2-Am no-9, 10-di nethoxy-1 ,3,4,6,7,1
1b- hexahydr o- 2H pyri do[ 2, 1-

a] i soqui nolin-3-yl)-4-fluorone

t hyl - pyrrolidin-2-one,
(3 3 D|f|uoropyrroI|d|n 1 yI) ((2

S, 4S) - 4- (4- (pyrimdin-2-yl)pi perazin-1-yl)



13. The DPP-4 inhibitor according to any one of clains 1-12, for which
excretion via the kidney represents a mnor elimnation pathway. 14. The
DPP- 4 i nhivbi2bovoisegor ding to any one of clains 1-13, wheceinp2e@ioco1PP- 4
inhibitor is excreted nmainly unchanged. 15. The DPP-4 inhibitor according
to any one of clainms 1-14, for which elimnation via nmetabolismrepresents
a mnor elimnation pathway.16. The DPP-4 inhibitor according to any one of
clainms 1- 15, wherein said DPP-4 inhib#Bor has placebo-like safety /
tolerability and/or is elimnated primarily as the parent drug via the
l'iver. 17.voliitngdPP-4 inhibitor according to any one of clains 1-16, wherein
the main r@ g{bollte of said DPP-4 inhibitor is pharnmacologically inactive
or has a r&f" c1\9ely wi de therapeutic w ndow. 18. The DPP-4 inhi bitor
accordi ng intestryy gas)@ndf claims 1- 17 for use in patients with mld,
noderate or_ sev ere rena npﬁlrrrent or end-stage renal disease. 19. The
DPP- 4 i nhi¥6V¢'6r® 598@5}% 'ﬁ&o'{‘ any one of clains 1-18 for use in conbination
wi thb5one or nore further active substances selected from antl di abeti cs,
active bst t|v es t hat
over ) PRE T DBBon oYl bPteg i e bel ¥R e AT PR E® ot
| evel i m(l%mr@i’emw/_ &e4,10f thesadvsihiztecas otahddsel io ertretel eidbthe kitinpyessur e, acti ve
substances that are indicated in the treatnment of atherosclerosis, and
active substances that are indicated in the treatnment of obesity. 20. The
DPP- 4 i rgs. bi'rtrmrDlaleaomrdbuttg according to®nlainoR4 charaoteridedlil tihiatit isipemanly eaecrbtedat i on
g one o nor e f hler active substances sel ected from sul phonyl ureas,
th| Qol i ‘He %r&ﬁegnvé% "Fni des, al pha- gl ucosi dase bl ockers, GP-1 and G.P-1
anal ogues, and i nsul i n and insulin anal ogues. 2 1. The DPP- 4 i nhi bi t or

accordi ne of.. cl ai 1-20 fo nor e
Fur ther 2t VB Rt ufliod 18t ns Pga Ghrantustlh S s 2ot

i nsul i n 290%] ofibd admmnistdrod ves doRis ekbretddRifrchangdd 48 paventattepr di ng to any one
of clainms 1-21 for use in conmbination with pioglitazone. 23. The DPP-4

i nhi bitor according to any one of the clains 1-3 for use in the treatnent
andAér R7ev eltiel IIzi?P@fmmmm a2c<m‘ij|agem asy ond bfi daimsi2d tp a6 ichatastesinéd mrthatdtsf r om
gastroi ntg:lstl r}a&% I'f] | f coL s00|tat ed with netformn, such as e.g. at

| east orl8 a&%‘?? i e[és){]?r%ﬁ' 9&@ %Pﬁ‘&& sel ected from nausea, vomting,

di arrhoea, intestinal gas, and severe abdom nal disconfort. 24. A DPP-4
inhibitor for oral therapeutic use in diabetic patients characterized in
that < 10% preferably < 7% of the adm nistered oral dose is excreted via
t he ki dneys. 25. The DPP-4 inhibitor according to claim24 characterized in
that it is primarily excreted unchanged via the bile. 26. The DPP-4

i nhi bitor according to claim?24 or 25 characterized in that > 80%
preferably 90% of the adm nistered oral dose is excreted unchanged as
parent drug. 27. The DPP-4 inhibitor according to any one of clainms 24 to
26 characterized in that its main netabolite is pharnmacol ogically inactive.



