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WO 2009/ 001129PCT/ GB2008/ 050486 1 1
- CYANOCYCLOPROPYL- DERI VATI VES AS CATHEPSI N K

WO MHPBITISRS The present invention relates to cCROPOBRAWS/050486
and conpositions for treating di seases associated with
cysteine protease activity. [The conpounds are
reversible inhibitors of SCystelne pr ot eases,
|nclud|ng cathepsins B, K, C, F, H L, 0, S, Wand X

cat MYVl BN AERATIRS s PATPEAR T Mibilrars

processes for the preparation of such inhibitors.
Cathepsin K.is a nenber of the papain superfamly of
cystI8F RESspt R Ak ag relqlps @womwsn%s@a@@@@@%ﬁ% Hpdingediscases

ass%t:lagéd v31:1ﬂ1 é_)lffb ;Rote‘?se 3}&1@{{? Phe GRIPOERE! Ae ﬁv’ercsﬁﬁe inhibitor ds of

l'ysosoma agenase ke enzyne, highly expresse
cystanepto&msésaatclmiﬁlg atlapdinp Bails CaFkHyLy @) & Wrantl 0¢. r@ﬁ;p&articular
.and degradation .of .th one organi ¢ matri.x.in skel et
in e et e e Ctis S Da Ui i Sl iRy Dcloses
prdc@s?s@@fdr thdepirh@Sofficie AlhiiRed. N K may be useful agents

in the treatnment of but not limted to, osteoporosis,

ost €ethep$in |Kt ise, mersbdrrod the rapammesupérdanaity hﬁcrytstegle proteases, which

L at di .
o1 f TR AR Ba PO B EnT cHpt O T e 3o reuBaRTK  Epfisgipmat
coﬂld’@@ﬁ@%@ﬂ(@ cRiyaNd, hath| PegReRedbs@foclaer dduk and phyfd B&Nole in
in vihich: 20A’is a 5- to 7- menbered aliphatic

turn@wg a@@ﬂ%ﬁ@atmy of Siethanaorggnis B shsdetal gipyth and development,

but also in diseases. In this respect inhibitors of cathepsin K may be useful agents in the
treatment of but not limited to, osteoporosis, osteoarthritis, asthma, rheumatoid arthritis,
metastatic bone disease, osteolytic bone cancer and bone related neuropathic pain.

The present invention therefore provides a compound of formula (1)

4///[\]

R'R*N
O
)
in which:

A is a 5- to 7- membered aliphatic ring optionally containing a double bond and
optionally comprising an oxygen atom as a ring member and optionally being substituted
by up to three substituents each independently selected from halogen, C;alkyl and Cs.
scarbocyclyl;

R is hydrogen or C,¢alkyl ;

R'and R together with the nitrogen atom to which they are attached form a 5- to 7-

membered monocyclic saturated or partially unsaturated heterocyclic ring, which ring
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optionally conprising an oxygen atomas a ring nenber

and optionally being substituted by up to three
wapimshotipent s each i ndependently sel ected fronPdBIGBI®S/050486

Cl_2al kyl and C3_ 4carbocyclyl; Ris hydrogen or C _6

al kyl ; 25R and R2 together,with the nitrogen atomto

which they are attached forma 5- to 7- nenbered

nonocyclic saturated or partially unsaturated

t.enr [ [ ! ' [ . s At

Sl o o T Sl Rl B b A B8 or
undangakd riag ed aoto fonaatbicyatiedingisitgerap as to form a

bicyclic ring system whi ch bicyclic ring system .

shaPEhat Y CHaENE SHECTABIE Nt FAh ORGP il & HircEguriied, partially
unPlrhedbl YndRRAEY fiﬂ% €8aOf WA %ttH%ﬁie gin%'s?&eﬁ%oﬁl?rigﬁg _uﬁ to 19

forma tricyclic rfng system corprising up to 19 5ring
ring b, and wherein the tricyclic ring system

optiopally.c rise up to five.heteroatans eac

P oibR bk GE iR Bhe b BP0 GRYY R0 S Bt hegeroatoms
cachRhdPRANINYy SRS Fehed, §¥r Nutdifs, Rl @optidhsily Subefifused by up to

each i ndependently sel ected from phen benzyl

| 1 b
thregapibsiitpnts cachgnddpepdentigacieetick Eioy phmﬁbammnyphthﬁlj &nealkyl,
hal o , NQ2, . R ,
Co 0B e R s ST ol S TR CTRE VB O Comg RS NB R

C1 ik dn@sul fonlyRgmahedyelic Afdroaiye ¥6mbasii@ U IORFiYiE at@ig) hnEbidgclic
up to 12 carbon at ons and the tricyclic ring
hetgiparyd gpmgrizpe P ial? sarbeibaemsut ed on adj acent car bon

at ong 4 e @icgtg&%gésgfs‘%rﬁ@ )Oﬁ;fiorgﬂly'suﬁ\{lgﬁt?% prrln g%ﬁ@em‘?@aﬂbﬁn atoms by

hydrogen or en ato so-as
a gloup—di-0xRY)e @ oumreit BactdR Wsduydiogen 6i ) hghgaydtom, so as to form a
gpht hyl, G _6 al kyl, C2_6al kenyl, C2_6al kynyl and
13 8R%8)P SE94@> opt i onal |y further substituted by up to
threg sHbSH tuents each independently selected from
hal ogen, NR4R5, S02R3, CONR4R5, cyano, OR3, SO2NR4ARS,
(i) NS@FR3apNRAICORG 21k gl 62> €k @yh| Goyshlkiyn @ einfl boyil ereadptipnally further
S tituted with up. to three substituent 455
st R un 0 s by PR BT eRly SIS e halosem NR'R’
SONRA RDHNIRS, ¢y 208 NPRRS0,NRCRRINS OIRFOIRECORE LIRS Riky] o
(ii 1 nmonocyclic or bicyclic heteroaryl are optionally
optienatlyenbssitited withupdo Bycaupbsiguens sulcpandsnily spdepierd leemthalogen,

o kBBRSE Rt SR MR ol MR R
pheayd itself optionally substituted with up

(i1) monocyclic or bicyclic heteroaryl are optionally further substituted by up to three
substituents each independently selected from halogen, NR'R®, SO,NR'R?, NSO,R’,
NR*COR’, CONR'R’, SO,R’, cyano, OR’, and phenyl itself optionally substituted with up
to three halogen groups, SO,R’, or C, alkyl itself optionally substituted with up to three
substituents independently selected from halogen, cyano, SO,R®, SO,NR*R’, NSO,R’,
NR*COR’®, NR'R®, OR’, Csycarbocyclyl and CONR‘R’;

R’ is selected from hydrogen, Cy. alkyl, Csscarbocyclyl, phenyl, monocyclic
heteroaryl, a 4-7 membered monocyclic saturated heterocyclic ring comprising up to three
heteroatoms each independently selected from O, S or N atoms, and wherein C; alkyl and

phenyl and monocyclic heteroaryl can each be optionally substituted by up to three groups
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25t o three hal ogen groups, SO02R3, or Cl_6 al kyl itself
optionally substituted with up to three substituents

wo pabependent | y sel ected from hal ogen, cyano, SBCR8B2008/050486
SO2NR4R5, NSO2R3, NR4ACOR5, NR4R5, OR3, C3_7carbocyclyl
and CONR4ARS; R3 is selected from hydrogen, Cl_6 alkyl,
C3_7carbocyclyl, phenyl, nonocyclic heteroaryl, a 4-7
menber ed m)nocycl i c saturated heterocyclic ring

md%ﬁ%glre t??%:ien?c]ltl [oggn,?b?/%l?noe,g?j@ﬁ nﬁR@?E I@O ,NR? lé > NSO,R’ and

SOQ\R?Erel n C| 6 aI kyI and phenyl and nonocycl i c
het er, oar can_each be ogtl onal ly bstitute

t hr Be a8 uﬁ@ ygsPoeerstly dy 4ot/ Q@%Q(@%G ,_rpgglogyc%lclileteroaryl
coﬂ'{%i%%ﬂlgm Lido § ﬁ)h%%%%é&ﬁ@ﬂ%t&%la% %Qmpﬁé/iﬁ@%p t&g\ﬁég ms or

02NR4 5, NSO2 and are
togethdepeh dﬂmmtrygéwtdrvdgemthe@are&tablkqd forrT@R3 o Fmmemehyectd monocyclic

sotligler SRRy foRBe PRI S ogrigisk b o BifigRfgnaLfetobGms cach
1ndteﬁé3ﬁ1teﬂt*?§ salbddi kH8 g 6199 8T Qb EBndI RaYbATBedby aGhattyl

forma'5- to 7-ne red nonocyclic saturated
Opw&im@@swut@dbyl’i@ Bpti onal | y_ conprising up to three
?(rjgm EBn&1 %b are1 e%){gr? oﬁgrl]lafg I Pﬁy‘ijsoa%%get Se? lwei‘t%l tEe nitrogen to

which theyadrk M’[tadhl@ﬂ ifeaah Bytosﬂbﬁhibbtéﬁeﬂoﬂwyé‘ﬂi%%rataﬁ haﬁﬂ)cﬁﬂw ring
are_ i ndependently hydrogen, G 6 al kyl, or toget her

opignaHy cABPHFNE 8P éhthies 4déhtwwalclwt%rﬁét9mﬁ reéChallﬂﬁl%Reﬁ enthyoelpcted from
0, R-orhNPatbmd®nber ed monocyclic saturated heterocyclic

ring opti onal |y conprising up to three additional
anmpltaemaadunnm}e:ambptabideﬂsrtﬂaﬁbf y selected fromO, S or N

atons; and ceutically acceptable salts thereof
In Fh%‘e&(%mtﬁé% ¢ PichRat shesdisation sualsss plhgpyignindigaicdsan alkyl,

alk@ﬁ)h%rr WiS Ryl éfguﬁé‘[t eﬁldalkﬁnalﬁ&@f br a]jcgn |ﬂf<ﬁ@t¥7|m 9%u@§t1lﬁ)éﬂyéroup may

oup of an alky enyl “or alkynyl nbiety in
be Qn«tmor braanlicdy rPhwpﬁvnagsfetIendes tesdivoduab pmtgrodps Sﬂ@h@v gpropyl” are

spdis o G etz T Yo on Pl e i e S A Rehain
alkyBERUANGRE ab RbuHirdispétafic Rr amchaached @hdln abkidn @GP UWRS example,

.such as t-butyl "are specific for the branched chain
Cwﬂgﬁl omcblﬁpgzmethcfl e&wérmwl angtisopepilgnd gxaeipleg @ “Cisalkyl

L 52 D PR ERE RS FSER o
me&@(tbLttlem&hbyylt Ekmilpibs oﬂjﬂ’ltgylﬂ(yl”ancﬂudb e ekathpleopytC_¢dhkyl” and
additionally heptyl, 2,3-dimethylpentyl, 1-propylbutyl and octyl. An analogous convention
applies to other terms, for example “Cs.¢alkenyl” includes vinyl, allyl, 1-propenyl , 2-
butenyl, 3-butenyl, 3-methylbut-1-enyl, 1-pentenyl and 4-hexenyl and examples of
“Cyealkynyl” includes ethynyl, 1-propynyl, 3-butynyl, 2-pentynyl and 1-methylpent-2-
ynyl.

“Csucarbocyclyl” is a saturated, partially saturated or unsaturated, monocyclic ring
containing 3 to 4 carbon ring atoms wherein a -CH,- group can optionally be replaced by a
-C(O)-. Suitable examples of “Cj_4carbocyclyl” are cyclopropyl and cyclobutyl.

“Cscarbocyclyl” is a saturated, partially saturated or unsaturated, monocyclic ring

containing 3 to 7 carbon ring atoms wherein a -CH,- group can optionally be replaced by a
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met hyl butyl and hexyl . Exanples of "G _sal kyl" include

the exanples of "C _6al kyl" and additionally heptyl,
waa@@ores hyl pentyl, 1-propyl butyl and octyl. :ﬁnnGBzmmmaM86

anal ogous convention applies to other terns, for

exanpl e "C2_6al kenyl " includgs vinyl, allyl,

1-propenyl , 2- butenyl, 3-butenyl,

3- nethylbut 1l-enyl, 1-pentenyl and 4-hexenyl and

a Gal (T n

YRR L ATICRSEL U P LIRR RN N opesy.cyelobuy,
cyc)hbt)dxyl cyclohexeﬁsaj_%ab&;&ﬁyﬁk-yllyl aing 3aoxvay tloledpedsen-1-yl.

partlajly sat%rgted 0 nsah ﬁted, nonocyclic ring

cont &Y rHAgPs3In¢gdap éw toms wherein a - CH2-

gr omoﬁe&cﬂehb@f@ww ghﬁ ¢ RIS oPY.rikrrifch Q) cinaRehiafithEone or

exanpl es “of 4car oc$ are cycl opropyl
nmmymﬁabwmymse@@%dﬁh%mﬁrSdayﬁkwﬁpbsswaquWUdeé®ynnumnyl

T AT
thiGHRHPL 45 @Nri 2RAYI0PA itV a&a ﬁ?ws%‘f atbnbYyddic Hteréedrgroups include

ui t abl e exanpl es of car bocyclyl" are
pyre@mylcqasld@pmmalldmldpeﬁw pnd mrahl@ﬁmlyl cycl ohexyl ,
cyc hggn%xlgﬁé% - é %X'Pn}é?ber m%}%(/;ygl gcr l}ga‘[eﬁi qr Paraally 3 tura‘i

- 0X0CycC en-

het@ﬂ)@yﬂ@ﬂﬁﬁgmdhclud Medyil (‘pd%ﬂ(ﬁﬂi}ﬂ aiothopigdrilips, plﬁ@hﬂﬂﬁ
5- or 6-nenbere rlngs contalnln one

Oﬁéioélﬂ?é]ail@% I&@Pb@t@& thiograrppoligyl, @, 1 @&%wg@mmn@faé 4-
d1a9%/}{ra=ngf eﬂ1¥ll holrlmfﬁé]e?%zgﬂanyllbam@%%}a% es oPY 5! %I %k 7-membered

azi ny pyrazol
monnteytdiz ehtytated hﬂtemgi}}chc tring @pliemyly canthirting aﬂeodnythore O, S or N atoms

artlcu r exa )l es_of nonocgyclic heterqa gr oup
inc W@m@r&@ i amsyding @@ﬁ?@@fié}quﬁﬂmﬁ Exﬁiazaﬂ@yf and

Wil Prr8ridth-1 &8-19§1, piperzint Ryl hORBRHERDin-1-yl and 1,4-
oI ﬁogiy’g“. c satﬁ;{a?&ll O{I)a%n |eazmy atur g?@ n-1-ylan
dwzqhmfbybcycllc ring" |nclude pyrrolidinyl,

di «
R TN A
azel1di]xry¢lp%@ﬁd’ih}qn?lb@tmlhylnMémoﬁipé‘ndlﬂyl?@@@@&‘ﬁbl @ﬂﬁlpholmyl homo-

onopl per azi Particul ar exa es of
mO?Phﬁélﬁﬁ]g ﬁ@@nﬁﬁ%m@%dl 1.¢- ds@tq@hlam@ﬁ)hﬁbméra@d)hemompﬁraﬁglyl Particular
exant Dﬁtl%t o(gkza %p—g? Aoy %eﬂlb 1%d%1 no%}v%}{p saFurzg[ed §eet§1l{;(l)§}%1§| r?r{g:‘ optionally

corh@lﬁmgl dpeloaziony O, S l)r & zdbt&g aphuiel azaﬁtﬁn}]ﬁﬁﬁﬁﬂﬁilr@}l Phperidinyl,
yrrolidin-|-yl, peridin-|-yl perazin-| y
p1pﬁ%1|§i Fl;l@plé)gmqrqzlrwl a%%ppgcqﬂy meglglglplgpfl pyyrplidin- yl, piperidin-1-yl,

piperazin-1-yl, homopiperazin-1-yl.

Examples of “a tricyclic ring system” include 1,3,4,5-tetrahydro-2H-pyrido[4,3-
blindolyl, 5,7,8,9-tetrahydro-6 H-pyrrolo[2,3-b:4,5-c |dipyridinyl, 1,3,4,5-tetrahydro-2H-
pyrrolo[2,3-c:4,5-¢"|dipyridinyl, 1,3,4,5-tetrahydro-2H-pyrrolo[3,2-c:4,5-¢"|dipyridinyl,
5,6,7,9-tetrahydro-8 H-pyrido[3',4":4,5 pyrrolo[2,3-b]pyrazinyl, 5,6,7,9-tetrahydro-8 H-
pyrrolo[3,2-b:4,5-c|dipyridinyl, 5,7,8,9-tetrahydro-6 H-pyrido[3',4":4,5]pyrrolo[2,3-
c]pyridazinyl, 1,2,3,4-tetrahydro[ 1 Jbenzofuro[3,2-¢c]pyridinyl, 6,7,8,9-tetrahydrofuro[3,2-
b:4,5-c'|dipyridinyl, 5,6,7,8-tetrahydrofuro[2,3-b:4,5-¢"[dipyridinyl, 5,6,7,8-
tetrahydrothieno[2,3-b:4,5-c|dipyridinyl, 1,2,3,4-tetrahydro[1]benzothieno|3,2-
c]pyridinyl, 6,7,8,9-tetrahydrothieno[3,2-b:4,5-¢"|dipyridinyl, 5,6,7,8-tetrahydro-4H-



10

15

20

25

30

Exanpl es of "a 4-7 nenbered nonocyclic saturated

heterocyclic ring" include azetidinyl pyrrolidinyl,
wer@enodenyl , hornopi peri di nyl, piperazinyl, PCT/GB2008/050486

nmor phol i nyl, hononor phol i nyl, thionorpholinyl,

1, 1- di oxot hi onor phol i nyl andshonnplpera2|nyl

Partlcular 20exanpl es of a 5-, 6- or 7-nenbered

nonocycl i c saturated heterocycllc ring optlonally

(1SRRG R S-Sl B O BUARUREWES,
[1, h]mlﬂbmillﬂéhazll,ﬂ’]yﬂfrr(ﬂl[ﬂi Ze-smmmlyl ¥, éazettetchhlydfwyﬂ-
%ﬁéé %»é}pgﬂoép[ﬁ 2ycﬁpypr%egwpﬁ s> %Fetm Y rm“é&%vwﬁ 2rigy>Ipyrrolo[3,2-

c]p%ﬁ/lﬁlﬁg*g rdﬂl@ Ly drod4 A-Rrof 81" 2B YL A AP SRR A; 35,7,8-
tetiBhydre; L figb ARy s lpy Belof32-ciryoihyd; Rod,%tethblydywilsi ny! |

1 #y%%@ﬁ%rﬁ%j@%%mgm9,6 7,8-tetrahydro-411-
{ 5- ¢l di di nyl ,
1, ﬂéo§az4)l(g5tégi4;5?1 9[3 Egi;l?l%ph% 526 g; 845] p;r : IO Iog { |2 n)t/)] ]

he?sﬂlhaérlonmdaﬂﬂé 7,1 5@P§tf€fﬂ® Rydippridpply 8ricl,6[ $; 2- b: 4, 5-c

he%a%y%?é ynidacd] al hSyg Apyé*{_(ﬁl%[y} 2 %]Br%dm}il 2 4% 45? p%;[rah&irg[ lfl@yndo[4,3 b]
a@ﬂuﬁ&(ﬁlbfﬂ QZJ @iyl dro-1H-spiro[isoquinoline-4,4'-piperidinyl], benzofuro[3,2-c]-
4-tetrahydro[ 1]benzofuro%3 2- CL yridinyl,
1 263 %“t%faQY@f@PYr&Wd?% g yTexamplesobha Frigyche ansmt%m @ptionally

ol GEA RIS Bkt Tl B AP -

bliddRyl35 &5 &Sbtatmhydibc({ﬂbp@mlbm hben® Idigyridihply 2 3¢, hrydtrahydro-1H-
6,7,8, etr ydroth eno[ 3, 2-.b: 4, 5-cl di pyrj di n
Pyrsdcé“?-fg- %miﬂyh?—é B Oon i bpausdBeT ok bbass
I 2DH-
be&ohﬂm[%g E‘]et?rég z%e:ﬂrghédrogy Sn},@%l:icg s;ége&lél 5@1 q] Mteuqhyr b1l 3
pyrido[¢.Pphlmidd]-2yil and 5,7,8,9-tetrahydro-6/1- yrr010[2 3-b:4,5-c'|dipyridin-6-yl,

2 3r54¥ g-'t%%?&(tir%t Vi %yrqﬁ(ﬁagkg]maggi%hgf 2-§7i 2A3 (!I:L ]1192{ 1% 01L1rd[1s0q411%Xline-
4, 45131%%@11% 2—§lll] ey SHueo] 3 2=dhi BB Al 3ralg didhyBiliyvyIr ol of 3, 2-
P

rid

5, 6.le @rme‘ihﬂl@hy@fm tq Fupigr sllpro, Bromo Fdipee ol of 3, 2- c] pyr
d
L e Syfonft Sbstitgenys ars chgsaa from “wp 19 throg” groups it s 1 e

under$to®d thaBthisadefi ahyﬂlnﬁclﬂdﬂrs all substituents being chosen from one of the
[1 3]oxazolo[4 5':4,5]pyrrol o] 3, 2-c] pyri di nyl
spasifipdreunser pluenty being ghossh figpsiwayer: MOIS]%WS@P@ﬁsd groups.
An%nﬁﬂo%&gsj QnQ¥d lonlaipﬁhgé t,g ﬁbs%ituents c os from or 27
hexa rormadazo , 9 4,5]pyrrolo -C pyr|
3, 4C5rtﬁn%pﬂl-pounds of formula (I) are capable of ex1st1ng in stere01s0meric forms.

hexahydr oi m 4',5':4,5 rrol of 3, 2- c i.di nyl .
1o T ARGE Rt ) B prssper bt sesa e abigisomers of
the?ooﬁlp@hﬂd’sddf%r%'fﬁ@ E![') %.Q(ﬁ h3AgHs ARdrddr8nduding Palc@ﬁ%ieg' nyl],
benzofuro[ 3, 2 3,4-tetrahydropyrid

Par ttiis tel lmur@lﬁ@mﬂdéha@fsrtantcpnmyuﬂldsmf tForguley slf:ﬁmd above may

optional |y contai ning one
exif Rl PR eSS Bl PR o ot Frlsp sy Aot any
heténo@yéilc%rb@ﬁsrtﬁﬁ)’déﬁlo} 612 pyd Esaluént3: I id tPbChridieRyddddhithe present

3,4, 5-tetrahydro-1Hpyri do[ 4, 3- b] - 7azai ndol yl ,
1nvznt30rwmh§aé¢80mmd§§mﬂ@pla§b guihrawtomeria form, gr patixiarapteof, which
f) f

%g%gggﬁ% Jir;']%gt}loq%d %\; %h%lélﬁg gét?_@ 369 1% Iﬁiéﬂtly%] Qny one
taupnidribdodn &ﬂbﬂ;ddﬁdﬂﬂm Zeyfbrranide drawings or named in the Examples.

5,7,8,9-tetrahydro-6H pyrrol o[ 2, 3-b: 4, 5-cl di pyri di n- 6-

yl,

2,3,4,5-tetrahydro- 1H pyri do[ 4, 3-b] - 7azai ndol- 2-yl

2, 3-di hydro-1H spiro[isoqui noline4, 4" -piperidin-2-yl],

benzofuro[ 3, 2-c] -1, 2, 3, 4-tetrahydropyrid-2-yl.



10

15

20

25

30

The term "hal 0" refers to fluoro, chloro, brono and
i odo. 20Where optional substituents are chosen from
wO p@omaribhr ee” groups it is to be understood tpPal/GBR0S/050486
definition includes all substituents being chosen from
one of the specified groups ﬁr the substituents being
chosen fromtwo or nore of the specified groups. An
anal ogous convention applies to substituents chosen
fr oﬂlls gfls F ‘ge S o thagecrehgfnr!:oﬁlg)%ﬂgd%noq'sfor%&%lg ?fr?'yg%h g%lf t)lereof
are capable of existin n stereolrsomeric
carngNidt il @olund@ astvelbds ﬁﬁmtvatdalefonﬂyﬁmhla@ Toeecaifadsasital forms. It
i ggonetric qgﬁo pt.ical. i somers of ihe conp %F s of
is tp PNBF‘%{S‘@Pg e invantipB Sngmrsss ol Tee AN YA LoE@frat es.
is to be understood that certai n conpounds of

For Auugabl e@émw@@lutmtiy@cwyab&wtm 2l cpmpowbﬁﬁihe hermgp (1) is,
for GQ%H&?EE{H{ d}a-ahﬁu&?gél ﬁifue{ @qrbmepa O%HB( b ar e?%ﬁé}%@% acid-

groups OXO S

addition salt x@ﬁlb&n umdgamsd aadgdhatcid blﬁ:hFHS&ﬁ’GfﬂChE)@lk:ﬂN}&iﬂ(ﬁbromlc
includes in its deflnltl?n any such t uto ric form
sulphurig, Fﬁli{%?aé:eith‘q SHEpPargpnl g ah phomc tartanc or

ma?é?@é(&d r[ﬁ"nfo'r Qgﬁlg%l@q ¥ Jr¥ c%lﬂ‘g) *\ﬁ’d 5110&16 ﬁFBnﬁl‘ﬂal 1) WHi&fis steﬁmently

merely to an e tautonmer ormutilised mnthln
aciflior fouleasmple aniabgs oo alkahmechribmethlesabbsaciphescalciid or magnesium

009/ 001129PCT/ GB2008/ 0504 |
salf, Qnah ARBEAIR St corgiies S@&%ﬁ%ﬁw&gwtl%mﬁf’?ﬁ%@% el
cofipbin? dehed EGnuta) ﬁ;xf& tex rﬂ}f)l@ o it BFm@Pwielnlth@Buman or animal

unsol vated fornms such or exanple, hydrated forns.
lwdﬁa$%aﬂmﬂb@H@@d@fQ&OGQOWhhﬁﬁhﬁEOmmﬂéﬁﬁ|on enconpasses

al | uch solvat

aa? REcauerings b6 s RiRan a9 Bih B cered snth o g ppecrve
is eF@th'pﬂuﬁd (tﬂal is lﬁokéilf dvwrehahPh@naddr e Rdeitd kdeass alcbm@bund of

a compound of the Formula (1), for exanple an acid-
thegaan{ionn AspIPdryg 1Ry Bp upssdp g e phyora arpertiss 2ad/stiti

phe?lr?illap h&fc rgéérﬁes (;}yadgoﬂgfoﬁﬁa Gt th YhRAHGA. 01'% ﬁarr]%-rqlrué can be formed

uor oac tri par a- t ol uenesu
whmtﬁma:roethpd] ofihe ,1mteaﬁd>1acomam$ a pwitablecgracp i subktituémiro which a
a salt of a co of th For mul a whi ch
Prquft% Eﬁ?qdll@if’ér&rPW Gt b adtac QSlr Pgse FP glr%amcg in vivo

cle@ 68! {08 AN cIBlafna$ Bk fordtat Q%aﬂo?ﬁéfb‘u? 0 Q'hydroxy group in a

magnesi um 10salt, or an ammoni um salt
corgpounalsif ehqalﬁamm&and:zalwx&o dewveblcablide @givlanms that may be formed

o SRR S ISR et h BB 6.

admaRésHmatyl, et REscdt MOBMRRIANACIRdcstthesckepuliis(dfhe Formula (1) as
defined hereinbefore when made available by organic synthesis and when made available
within the human or animal body by way of cleavage of a pro-drug thereof. Accordingly,
the present invention includes those compounds of the Formula (I) that are produced by
organic synthetic means and also such compounds that are produced in the human or
animal body by way of metabolism of a precursor compound, that is a compound of the
Formula (I) may be a synthetically-produced compound or a metabolically-produced
compound.

A suitable pharmaceutically-acceptable pro-drug of a compound of the Formula (T)

is one that is based on reasonable medical judgement as being suitable for administration to
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The conpounds of the invention may be adm nistered in

the formof a pro-drug that is a conpound that is
whreakenidown i n the human or ani mal body to rePE@BHEB2@8/050486

conmpound of 15the invention. A pro-drug nay be used to

al ter the physical properties and/or the

phar macoki netic properties of a conpound of the

i nvention. A pro-dr ug can be fornmed when the conpound
theCH S{ﬂ%tr &g %ﬁgﬁﬁtginﬁgmﬁgfetﬂhtaﬁg%p%}% QY Qctgﬁtles and W1Eh0ut
uncaiettaﬁbeﬁ Exarrpl es of pro-drugs include |n VI vo

cl eavabl e_ester deriv tlves t hat be forned at

car H8RUGIENHObProzITHg 87 53FCh ﬂ%ﬁf&bﬁ fgr oompdnndhn Boll@fwmg
dodidsepormul a (1) and in vivo cl eavabl e am de

erivatives that nay be forned at a carboxy group or
a) an Nhithvels gn ogymeiogy, derpBlpd3@F-39h ediat bruKaWidder, ef al.

Accor he present invention includes those
(A%aﬁlﬁlfilb%% gs )c(?g{)he Formula (1) as defined hereinbefore

b) V\'he[beﬁgﬂ%f aMAlua ity b HIBOhEeaa M) (INESi &, @91815)*/\“9” rmde
avai lable within the human or ani nal body by way

©) cl edvbgebask od [yng Dgsigy anth Seedppmawcestitid iy IISKOg%andhbarsen and
H BRTER (SR a Da e A TRLatE; oEPERAES Syfth lfgeaard p. 13-

191gi@9%);and al so such conpounds that are produced in the
human _or ani mal body by way of netabolism of a

d) pr eEluPeBdgeshpsiyaeccdiue DedvervBawenemd bPS {H92Eor nul a

o) (1) Iélg@ﬁnﬁ)% fcl %)/J?zt :;Sﬁx'ngﬁéf‘ Pﬁaﬂﬁé’%ﬁﬁ%@ §E$H9é%ugf 235 (f988);

f) phaNnK(aleeytaJ ezatll @hamcEMrablBallpB@ 6h2ugosd); a conmpound of
the_Fornul a s one that is_based on reasonabl e

9 redl cﬁrgllf:h I ﬁ%ﬂ%ﬂlgé a7 NRBF IS BRSNS Adi-Bon
to Sfm gﬁuﬁ%ﬁgs Qfol@Nk 7B angody wi t hout undesirabl e
pharma ol ogi cal "activities and w thout undue toxicity.

h) Var EoRsclededmorhf ‘Bporovatsibly CFraniers lmeé)mugﬂ@sfugm h&drgamon Press, 1987.

E)ri ?%&5‘1‘%‘@@ %gl}gc&l&%%ﬂ% ag%ga%%g%‘mc%% 9% NF@% \R? (Iﬂ?glf,ormula q))
tha€posabssed CABE o }%%S for ei&ﬁﬁl)e; an infkvdB&IvEPle@kter thereof. An in

Pro-drugs, edited H. Bundgaard, (Elsevier, 1985);
vive PleAValté%ﬁ’é@cﬂf acwnmou@d ks farmara (Develrimprenearbe gredp is, for

exa@ﬁ@ 8{91%%%5 &aﬁ cg?pg%bqg FStEP wrﬂlg&%%@aveb%“ %E}g n?a (z)iraar amal
body toinlc&lucle @H&ﬂaréril;aeﬂi) 'Suitalél} phhmﬁ!dﬁlﬁgﬁﬂy-dcceﬁdl‘bmedﬂs [ w@rboxy

Delivery Reviews, 8, 1-38 (1992);
include (1-6C)alkyl esters such as methyl, ethyl and fert-butyl, (1-6C)alkoxymethyl esters

such as methoxymethyl esters, (1-6C)alkanoyloxymethyl esters such as pivaloyloxymethyl
esters, 3-phthalidyl esters, (3-8C)cycloalkylcarbonyloxy-(1-6C)alkyl esters such as
cyclopentylcarbonyloxymethyl and 1-cyclohexylcarbonyloxyethyl esters, 2-oxo-1,3-
dioxolenylmethyl esters such as 5-methyl-2-oxo0-1,3-dioxolen-4-ylmethyl esters and (1-
6C)alkoxycarbonyloxy-(1-6C)alkyl esters such as methoxycarbonyloxymethyl and 1-
methoxycarbonyloxyethyl esters.

A suitable pharmaceutically-acceptable pro-drug of a compound of the Formula (I)
that possesses a hydroxy group is, for example, an in vivo cleavable ester or ether thereof.
An in vivo cleavable ester or ether of a compound of the Formula (I) containing a hydroxy

group is, for example, a pharmaceutically-acceptable ester or ether, which is cleaved in the
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e) H Bundgaard, et al., Journal of Pharnmaceutica

Sci ences, 77, 285 (1988); ON. Kakeya, et al., Chem
web@ov1Bul | ., 32, 692 (1984); g) T. Hi guchi aPdr/gB2008/050486

Stella, "Pro-Drugs as Novel Delivery Systenms", A C. S

15Synposi um Series, Volune 14, and h) E. Roche

(editor), "Bioreversible Carriers in Drug Design"

Per gamon Press, 1987. A suitable

. i cal | y- - d of
nELEBARAT b6 BrAGEE BTG Bl o, SATRALCS Do
phaxat@lteallyacdeptabiewstee faavmabireupsioe b hiybexe @toupAnclude inorganic
oo g B s g PP B A Dbl

pha?ﬁg%&%-h&%giame%%? RO Ear®ipEfor aw?g@&gigf% tiﬁaﬁgg(li_n

man or ani mal body to produce aci d.
10Guikaabylezrplysrselt eurdetyd) Hepzad cepnalbteylestdenbstitged benzoyl and

b I ncl -6C) al kyl t h hyl., :
RO L atebe PG Farbley FPuBonat fyp FReFEROI, ag-Loi1-
ACAITRAAAOTE DNl IFBfducot L) al kanoyl oxy et hyl

uc

esters s as pival oyl oxynet hyl esters, 3-phthalidyl

2-cedhoayacety(l 3r@Ey c Esioplek 9f Blg Hdaiyiuexty of theateay lagaty leasddreszoyl

such as, 25¢cycl ntyl.carbonyl gx ] and. .
exc B et T R G R TP st figoret,
modpHoxiabeehl Tpigeydzie $tyésth§Latd 46l -4C)alkylpiperazin-1-ylmethyl. Suitable
5- net hyl - 2- oxo- 1, 3- di oxol en-4-yl methyl esters and (1-
phampadutisslcacasoiapleeiier farngmy graups fossthydsoxy gepupaigclude o-

t haxycar bonyl ox t hyl d 1-.
sy ORIk ERPRS R SR TR e G gl eroups
phapreeeblt iphana¢c@taphaddpebly Srodirig o0 cémpRmdf it Rfrmula (1)
the Formula (1) 30 that possesses a hydroxy group is,
that pesseseaml aning greyp iy obexamgie 4818 vivg cloavgie ample derivative

ek SR P Rl SRUAE L Rl B Pty o
exdnsple hoamédeabphe] with phaoGrtlendylcabls-saclc epiraddesy | gxhesyl,
P e e 5T 6ot sy B e
suﬂ%lgc{eﬁﬁ%ﬁ%é ﬁ@n&k@@?ﬁ%@%@%ﬁy& %_%&%"s if QP MY GORRE ALOT &

roxy group incl ic esters such as”
alkphospirattbyle dt/édsll(ilmoinedictiy |, phaphdloroanmitidil cpipgretind -ylmethyl and

sters). . Furt her suitable pharmaceutically-acceptable
4'(23%%5?11%}18}%%51' 'ﬁ'gﬂﬁtbyfor a hydroxy group include (1-
s1 ©&y ol KanenfbctO6 R Soual oftheao@inMla (NRBAZBY éxerted in part by one
phenyl acetyl and substituted benzoyl and phenyl acety

or e ipstabelites) thayra fared vattnn Higl hugres s snisipd Rodw after administration
N [ - L I
o R s I o

coriip@mal cFshOF orbulg(1p 000 hish Be Bk Srtcdrbyt gy phaaybe et yif a pocursor
benzoyl groups include am nomet hyl,
coRpeindy(P RFR-ABRt hyl , N, N-di al kyl ani nonet hyl

LOmPLAROLE PO PLBCURSAT o By B, componis o
the Formula (I), or pharmaceutically-acceptable salts thereof, wherein, unless otherwise
stated, cach of A, R, R' and R? has any of the meanings defined hereinbefore or
hereinafter:-

Conveniently A is a 5-7-membered aliphatic ring optionally containing a double
bond and optionally comprising an oxygen atom as a ring member and optionally being

substituted by 1, 2 or 3 substituents independently selected from halogen and C;.
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pharmaceutical | y-acceptabl e ether form ng groups for a

hydr oxy group include aacyl oxyal kyl groups such as
waecavoampet hyl and pi val oyl oxynet hyl groups. ArSTIGB2I8D50486

pharmaceutical | y-accept abl e pro-drug of a conpound of

the Fornula (1) that possessgs an amno group is, for

exanple, an in vivo cl eavabl e am de derivative

15t hereof. Suitable pharnaceutically accept abl e am des

RIS, TR0 SR ) o SRTB A A o
oxyaRAzayth carpbeprgbant et atly @[’tﬁibls pbstibi of tad ring g oy hdditieh to a double
£eny|acety| groups. Exanpl es of ring substituents on
bo@ dgtesdy| acetyl and benzoyl groups incl ude
| . .
N N@g%tlgmhﬁg ﬁét?ffeﬁl%%ﬁiglfhha}tﬁ z magt ol%ﬁo’nally being substituted by 1,
2 opB pebsiziantd ingé¢preddnyly saledted from halogen and Cs_4carbocyclyl. More

204-(1-4C) al iperazin-1-yl net hyl . . The j i VO
coENEhTe fo1 X LIS BUn ARG Her) PRPRAIE: PPty loheptanand
cy @HRKERI Midte REAitenNIONE iOfyclBH@ardet abol ites that are
fornmed within the human or ani mal body after

adnCnngetnnfalﬂwoR 1®hy@0g@rm@ndlk®k the Formula (1). As
sta d her e N ViV ects gf a conmpound
of t'Mme° or%Vr%l enﬁilqilsnﬁ’)gmﬁen s tlh g)%e [%rop rBK/))%\/\/ay of

met ahet beiMcafently [R BHYdESHen 25 conpound (a pro-drug).
Partlcular novgl conpounds of the invention include

f or Cenvamiandly, Romsotingactber witethediitheges atqmy to which they ae attached
o B L AP AP g g i

whathyrirngf shiufes twe atoinisgsitide fécoad sdreraeidrd eherterad ring so as to form a
hereinafter: - nveniently Ais a 5-7-nenbered

3QConv
bicyelicyrng fystcr. pgudppiewTsI e Séfétﬁmaﬁ‘hﬁlieﬁ §nACHB R Emp S

t
satgrﬁtédg{)ﬂ ?F%%%@&gﬁlfngﬁg 00 Y GR0 RO B )i RS of up to

18 sigsst whichnitisydlin dmgepsiemtcay 09@¢r@¢1v®dnlfamrp thahmg dpteanatbms each

. C3 9.4car bocycl .« A doubl e hond can resent |
incgndotiy SR 0708 iR I R° AP ERATE K8 GER T up o
thr6AUbRRUBItS €M firicl haR¥nbetirt 8Ph&ciagéd i on of the ring A

in addition to a double bond if desired. Canveniently,

A i §OaV35HePﬂDfeﬂm siegligringiatien f@mrrﬁgl bR i a9} Ttgedbedrygth the
nltl%é?f? Eltto 1cl?l¥ ‘hh%y a?e at%che csegpa ut% rltS térﬁg € IF\)/E Pge ntly

ed fr ogen an Carb ocyc

conygenva&iinlly, theﬂtric?clsceﬂuegm}ecén{ fopicaby ROBRd BF together with the
cycl opent ane, nor pi nane, cycl oheptane and cyclohexane

nitgFR aleghipeniehthey areAattaghW@ﬁész%B copisiy WhiogRtacycteppatoms
eadﬁ?gg%ggégaﬁze?ﬁgt% ﬁéﬂw??& (I)\Ir Mgfr‘ng gﬁ{? Eﬁg@tﬁ)ﬂglll}y be RibsSituted by up to
three substituents as defined hereinbefore or hereinafter. More conveniently, the tricyclic
ring system can optionally be substituted by 1 or 2 substituents as defined hereinbefore or
hereinafter.

Conveniently the tricyclic ring system formed by R' and R? together with the
nitrogen atom to which they are attached can optionally contain up to three heteroatoms
each independently selected from O, S or N atoms and can optionally be substituted by up
to three substituents independently selected from Cy.6 alkyl, Cs.salkenyl, C,alkynyl,
cyano, halogen, COOR’, COR’, NO,, OR’, SO,R’, SR’, CONR'R’, NR'R’, wherein the
Ci alkyl, Cyalkenyl and C,_galkynyl groups can be optionally substituted further by 1 or
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10More conveniently, R is hydrogen. Conveniently, R
and R2 together with the nitrogen atomto which they
were@vambilached forma 5- to 6-nenbered nonocycl PCT/GB2008/050486
saturated or partially saturated heterocyclic ring,
which ring shares two atons g th a second saturated or
unsaturated ring so as to forma bicyclic ring system
whi ch bicyclic ring system shares one or two atons
i & t:hi t t e hh
2 o s Bl e B N RS RO EREF b
OR’ pSONRIRI M SOk, NR*OGRY e I Gearbargesy.st em can
optionally contain up to three heteroatons e

P By R E I BactRerom ot & eeeR s s high thegrre attached
=pen . . . :
forglg&ﬂggifag orY 1PL4 S HQt?atnyH{-H@ﬁIﬂ%dHH,1-9}11:@;{1%?5ﬁ}%?@-’éétﬂal%?d}B%H-

ned hér'ei nbefore or “hereina
py@olniZehbeini-t Jdipyhdinylrhingy 2)3i4 5 tdtrayydopsi/épy fide[ dBeb Joxaziindolyl, 2,3-

..and together with the 20 njtroge m.t.o0 i ch
airgfiy bl halihedat-pndtaph, rhdetadtpm 2. 40
tet jredy| 36,5 Reretritly@y@iluiob2 B 5 Y@ tps Aufne! WRkeiYanflof the ri
) and ]?ggether &ftﬁgyhe(ﬁit#ggenwafgnlﬁb whigh ?ﬁgy o e
carpomioatnbhatbsdateddpt I, @rmal3| spbeignerdigroupp as defirtpdedgreinbefore or
hmhﬁkﬁnpatons each i ndependently selected fromO or N

at6mE" and can optionally be substituted by up to three

subgbhidiedtly, RSisdetiopes, Mecaibbberiyoe (oK alker gitvahllgsubstituted
Mre conveniently, the tricyclic 25ring system can
with N &nal |y be substituted by 1 or 2 substituents as

def | : i pbef relnaf ter . .

ConGan a5 R B1BHF0h Pl PURK ifopaly substitutod it alogen.
cyaodCBNR BIeYRE’, SOINR tRTeNSILROge$Oa'om t 0 whi ch t hey

are_attached, can optionally contain up to thyee .

het MGarIhEnEath ¥ daspdnaehe @1-@@Yé@t3§%mﬁm§ﬁ%{tutgd Biithy
hﬂ@%ﬁﬂs and can optionally be substituted by up 30to

t

ree substitugnts i ndependently selected fromCl_6
al k¢onvadiengly] Remyhydra@2n @alCkyaliyl, cyano, hal ogen,

el PSR B4R SRRy SRR O iy

gr ouRs (o urdersefd tRARohVen$etd sbinpsiirRd of WetiR@dntiBY idel@fe ecach
WO 2009/ 001129PCT/ GB2008/ 050486 10 2 substituents

exqnpplejsdreapprid, satheselastbdripdgpenddndy and PNRgRScutsgRacceptable salts,
: 4 2NR4R5, NSC2R3, NRSCOR9 or
1n§§?ﬁ%§§ﬁ8@%§?§?? %&gniently, R and R2 together with

t heEatt sfage olrinang tiouphbClonigvaydaned aiyt esphisifatfoarsncampounds

witgjnn%:ag{l graquéé g@f@%gaﬁgﬁgfra%égpﬁbqg gaillg?l[n4x}ix§(; I?;Arggf(s)allb é esters
thereof, represents an independent aspect of the invention:
(1R,2R)-N-(1-cyanocyclopropyl)-2-[(8-fluoro-1,3,4,5-tetrahydro-2 H-pyrido[4,3-b]indol-2-
yl)carbonyl]cyclohexanecarboxamide

(1R,2R)-2-[(8-chloro-1,3,4,5-tetrahydro-2 H-pyrido[4,3-b]indol-2-yl)carbonyl ]-N-(1-
cyanocyclopropyl)cyclohexanecarboxamide
(1R,2R)-N-(1-cyanocyclopropyl)-2-[(6-fluoro-1,3,4,5-tetrahydro-2 H-pyrido[4,3-b]indol-2-
yl)carbonyl]cyclohexanecarboxamide
(1R,2R)-N-(1-cyanocyclopropyl)-2-(1,3,4,5-tetrahydro-2 H-pyrido[4,3-b]indol-2-

ylcarbonyl)cyclohexanecarboxamide
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5pyrrol o[ 2, 3-b: 4,5-cl di pyridinyl ring,

2,3,4,5-tetrahydro- 1H pyri do[ 4, 3- b] - 7azai ndol yl , 2, 3-
waoldvydonz2d H- spi ro[ i soqui nol i ne-4, 4' - pi peri di nyP§T/GB2008/050486

benzofuro[ 3, 2-c]-1, 2, 3,4- tetrahydropyridyl,

5,6,7,8-tetrahydrofurof 2, 3- bp4 5- cldlpyrldlne wherein

any of the rings can optionally be substituted by 1, 2

or 3 substituent groups as defined hereinbefore or

f
(R Rl | SR Tl £ AR Pcarbony -1
cymwmﬁﬂﬁﬂﬁﬁﬂkyddkmmﬁ%mW@nmﬁmi|y R4 is hydrogen or C1 6
al kyl optlonally supstituted with halogen

(| RSOy MR O iSED R M NSy St s -2 ymidlo[4,3-blindol-2-

DYRHE sRLERLdayhoxRhides hydrogen or C1_6 al kyl
y>op |3ﬁ V?y substlﬁﬁtea wi th 15hal ogen. Conveniently,

(1RBR)-Y -(ﬂljpdamqgnloprop@]) -261{ [él-(kryﬂluordmnbhgm leh# Sytetray dend//R7

' Cl 6 al kyl 't
ng‘ﬁﬁéqggﬁgﬁggﬁ I%BH%? %@6%%§ﬂ%gﬁF%98npounds of the
(1R, @N)’:‘NI(H Q@aﬁd&%l@ﬁﬁp?@dﬂ[(g)%ﬁé’(m;dyf-l ed LRIMBRHIE.2FERRIH0[4,3- b]mdol-

sel’ected’i ndependent|y and pharmaceutical |y acceptabl e
23§EHﬂ@nyﬂﬂwdvhvwvmcm?@mmm§eabIe esters thereof Each of

R 0 O R 2 GRS At OB

bhﬁﬁﬂ&p&@@&@n§ﬁby@omxﬂm%aﬂ@xmﬁﬁ%oIysable esters thereof
esents an | ndependent aspect of the invent

(1% a&r i) =oxeroeyelparnpr Y- dBribieyory St tatahy dror L myrsdqt4,§ Klindol-2-
ARG ON LRl dndid] | ndoL 2 25

cyc exanecarboxan1de

(11( m—m -03!&1[1((0861011*0@&1)-21[(3 fiobo- B4, Srhydhpd a2/ pyyiidigp 8- Bindol-2-

YD@%E i&%&B%P@%%%?ony%%ﬁgiéﬁecarboxan1de

(1’§%§hy§r g%lgcg%ﬁg@?%@ R@ffe%%)s o165 bSO atlyo-41 BprRio[,3-

b]llydlc)léaylbmdgdnlydyml@iteemexbaxm»dam de
<1ﬁ2&§;¢%§1§<§3 SRERBENOBTRRHALLS blndar SShERRLAE

cyahlo6ydl ¥Yphetesanssanhgxam de WO
2009/ 1129 CT1GB20081050486 11

(1R.AR-HNR) -Qrapo&chpoony 128, a 45$ ~tetrehyecvg-d HopidabyB i of-agaddol-2-

yn%?@ﬂﬁib@@é% BVP%%%@%b exanecarboxanlde

(1K, iﬂ RR) =Nk ok y@héﬁfb@? G{E[[@Mﬁéihyi’mﬁlﬁéﬁl@ﬁﬁ}’l 31, Stdayd@-271-
t rahydr o- 2H

Yol SrEoNg I Poyhoinex ek bR spasmide
(1R,2R)-N-(1-cyanocyclopropyl)-2-{[8-(methylsulfonyl)-1,3,4,5-tetrahydro-2H-pyrido[4,3-
blindol-2-yl]carbonyl } cyclohexanecarboxamide
(1R,2R)-N-(1-cyanocyclopropyl)-2-[(6-methoxy-1,3,4,5-tetrahydro-2 H-pyrido[4,3-b]indol-
2-yl)carbonyl]cyclohexanecarboxamide
(1R,2R)-N-(1-cyanocyclopropyl)-2-(1H-spiro[isoquinoline-4,4'-piperidin]-2(3 H)-
ylcarbonyl)cyclohexanecarboxamide

(1R,2R)-2-[(6-chloro-1,3,4,5-tetrahydro-2 H-pyrido[4,3-b]indol-2-yl)carbonyl]-N-(1-
cyanocyclopropyl)cyclohexanecarboxamide
(1R,2R)-N-(1-cyanocyclopropyl)-2-[(6-cyano-1,3,4,5-tetrahydro-2H-pyrido[4,3-b]indol-2-

yl)carbonyl]cyclohexanecarboxamide
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5(1R, 2R) - N- ( 1- cyanocycl opropy1l) - 2-
{[8-(trifluoronethyl)-1, 3,4, 5-tetrahydro-2H

w@yoooadaf149 3- b] i ndol- 2-yl ] car bonyl } PCT/GB2008/050486
cycl ohexanecar boxamn de
(1R 2R)- N-(1-cyanocycl opr opy) - 2-[ (8- net hoxy-1, 3,4,5
-tetrahydro-2H pyrido [4, 3-b
i ndol 2-vyl )car bonyl ] cycl ohexanecar boxam de

(11{,%& % y gﬁ‘;g&?%cj EZ@ rr@e‘%ﬂ%%f}%b&%trﬁtﬁ%% SRV o4 5-

c1d1p¢®d1n&5-yibc)adwnpmydldlteymgah@mnﬁmar boxam de

(14, g@}wgﬁy%@%g%g{'p% I k- Op%t}ly)lqhﬁag(l? 3 S S o B yridol4 -

b]l%“‘l%za%ﬁ’& WA%*%Q?E%"?@@E@%‘E% 2. [(7 fluoro-1,3,4,5
(1R2R)- Nﬁ(ﬂljpdamncgbiopmpybd [(beBzdifro[ hae]-1253,4-

e SRHRED BN IR 8%?%{5%?%(’%2‘1“?% -1 uor o-5
(1R, %‘?JV)('I c%v'arﬁ)ﬁcl%prdp g]kﬁctﬁ WtbRY¥thb&o- 1,94 3-teBhhydro-2H-

car ony exanecar boxam de
pyt(ld_¢k42|=€)]umlo %ﬁl]barbn@ylimlahesarteembamﬂg 2H pyrido[ 4, 3-b

rbon
@n&cyc orb()rcg Opsogég R%%élﬁégar%ggéﬁ%r%}g dro-2#-pyrido[4,3-b]indol-2-
yl)éalﬁorﬁyﬁi)cy&‘ﬂoﬁélxa@@muﬁlhdwr opyl)-2-[1,3,4,5
etrahydro-1H pyri do &4 3-13]-7-azai ndol-2- 20
(W%):%(r(ﬂa@wwchlepmwa?n s angsbreersigenylmethyl-1.3 4. 5-ietrahydro-2 /-

di net hyl

Py DR o By Thaol - 2oy
(12R bR Ycyayelyclopropnb af(bdwdruxgearbonylmethyl-1,3,4,5-tetrahydro-2 H-

1R, - - | yl
nyéél[ﬁ@]ﬁ%éé}’i)&%@%g%icyg fo} g%ﬂ@%ﬂé%%%}@? 0- 2H pyri do
( llgésllgﬁN-(ﬁ’]cth‘?élogro\bH) ('Za[(b Q?&’l'()f)rof%%&l'%ﬁxlaﬁ g %3%9933@% o
pyrddR[2 )5 Mdo L2 gYambdoyd]ayplobpyabpe@biNabrdet hoxy- 1, 3, 4, 5
(lbgzﬁ@t ‘g\@ A %ﬁ@fé?’éﬁ%ﬂa’%ﬂ g)? gﬁﬁ%ﬁ%&@%@ _é 4,5-tetrahydro-2H-pyrido[4,3-

2 t Q 2-(1Hspirof[isoquinolin
b]lﬁd(RQ ﬁ)calﬁﬁ(gl%l] dy %élc@ﬂfo k- 2- ( piro[isoq

(I&Z@Wﬁéwm}@y@m@x rPe tl&r(Fofkupipmethyl)-1,3,4,5-tetrahydro-2H-

pyrichffs aTigol b u FORRRO Iy Qo GHIRINRIo- 27 pyri dol 4, 3-

(IR;X/R)JNC()YCHy@mIc@prbO@yQLZD ﬁ@%@ﬁﬂg&i@i@nﬂm 19%4,5-tetrahydro-2H-pyrido[4,3-
N- (1- cyanocycl opropyl)-2-[(6-cyano-1,3,4,5

b]md%t%'hlﬁﬁﬁdmylz}wﬁmxaaeqaa boxafyjde ndol- 2-
h .
T 0D T R S R 10L0ae 10 T bfy A {or-2earbonytj-Ae(1-
cydhocydomoydlayplobpyahpeazbdadridet hyl - 5
8,9-tetrahydro-6 rrolo 3, 4,5 - : :
(R BY T GFHRBIYPERY Doy PTOY e Stescd e baieaf eridold 3-blindol-
2- yﬁ)%ﬁb%ﬁ}l?}&c(&e%@&ﬁ&@nﬁgé opyl)-2- {
hi o , tetrahydro-2Hpyrido [4,3 -
(Ub?R)i -Nelb WZHW?IOBMDUH}/Z K6pyanoahiekhnddairtiyder Hepyrido[4,3-b]indol-
2-yl)carbonyl]cyclohexanecarboxamide
(1R,2R)-N-(1-cyanocyclopropyl)-2-{[6-(cyanomethoxy)-1,3,4,5-tetrahydro-2H-pyrido[4,3-
blindol-2-yl]carbonyl } cyclohexanecarboxamide
(1R,2R)-N-(1-cyanocyclopropyl)-2-(6-(2-(dimethylamino)ethoxy)-2,3,4,5-tetrahydro-1H-

pyrido[4,3-b]indole-2-carbonyl)cyclohexanecarboxamide
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5(1R, 2R) - N- (1- cyanocycl opropyl) - 2- R benzofuro [3
,2-¢]-1,2,3, 4-

wo edooabmads opyri dyl ) car bonyl ] cycl ohexanecar boxaP@ T/€B2008/050486
(1R 2R)- N-(1-cyanocycl opropyl)-2- {
[6-(trifluoronethoxy)-1,3, 4,5 -tetrahydro-2Hpyrido
[4,3-b] indol-2-yl]carbonyl} cycl ohexanecar boxam de
(1R 2R)-N-( 1-cyanocycl opropyl)-2-[(6-ethoxy-1,3,4,5

(1@15;;)?)361 36%51?(]% ﬁ%’o{qgﬂ éo‘-‘g;?’% hoﬂxgcﬁ)e]dz(%ﬁé) %%4 R§rahydro-17-

pyddafy g invioleaprapydyycdelohéxanecarboxamide
- et hoxycar bon | net

(18,483, ]1 YRARRSY SIS pgﬂpyBa?riﬁo@; p%;w%ﬁé&ﬁ%%éﬁ@i 'rt%tgfhydro-lfl-

. |
pyéﬁ%’? i/d?ggebzlo ﬁ%“@@glogg{aﬂg&a}%q}%géghy dr o- 2Hpyri do

(1R, 2R BNH] - qymyelngdp)/ba% oty (piyidie heokathesar b d¥anrictiehylds¢- 1 77-

pyr“?ﬁé@)@l‘@é&#%ﬁ%ﬁ Xcg’l‘él%ﬁg’%‘%‘%%lf’%ﬁhégﬁ 0-2H pyrido
(ui élzgSNgg]; %M%clggfgggaz F%ﬂétﬂmﬁﬁé@dlgmﬁ?ﬂm 8005 RAXATHOE F-

opr opy
pyrdaita y@ph%yl)mar@onyl YClOéﬁxaéahwb@mBHd%yrl do [4,3 - b]

IS P e oLl

cydlhekbiidchibeqyea@tiyl-¢yahoZyélo rop@rgtdhﬁhy dro-2H 20pyrido
i ndol-2- vyl icar bonyl } cycl ohexanecar boxarm de

(14,3@%@% Metharcayiangk) Sl obidishagromyrido[4.3-bJindole-2- catbonyi)-
- | 2H do [4,3
eyl IRICREPUC A - e e o SHBNEL S, boxan de.

(1R, 1R)-246)-Meethdnehl fonly b h 3y, Dreyiph$did; pyrido[4,3-b]indole-2-carbonyl)-
tetrah 2H d 4,3-b dol-2-yl bonyl
Cyclﬁn\f%rigecy&vo i r | royelye}owgﬁ%ﬂéﬁ JbLSZZ:n 32y2%(
(llélﬁ-?)zﬁ)(l Qno"c 8%@%?9%@ ?PZ Qﬁlﬁ%}o ?‘8[9&@ YR Y6 - B, fidRxolo[4,5-
tetrah y
g]P27¥1ylbD4c3abbm¢Ql¢ ywmwhbmmaa@omm@mde( 1R, 2R) - N- (

(lR"' %@ &gﬁﬁ%%oog Bij/)lpgrlaé %8( &lé(g) 8 %18%5_7 %’3?4,? -tetrahydro-1H-pyrido[4,3-

b]iRdolé-DCAFHA ?b)}&d&&@ﬁb@%@%ﬁﬁfd@oxam de
(1R 2R) - Qﬁi anocycl opropyl)-2- {
[ 6- Copnmbiaioay)ula | 3can B biepired hy moobie fyllavdos Faniss: -
30b] indol-2-yl]carbonyl} cycl ohexanecarboxan de
(1R 2R) - N-(1-cyanocycl opropyl) - 2- (6-(2-(di net hyl anm no)
RoatdhAaxy) - 2, 3, 4, 5-t et rahydr o- 1Hpyri do [ 4, 3-b]
i ndol e- 2- car bonyl ) cycl ohexanecar boxam de

(11 (111 ey

Route B
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13
(1R, 2R) - N- (1- cyanocycl opr opyl) - 2- ( 6- ( 2- nor phol i noet hox

W@ 2608/081149 5-t et r ahydr o- 1Hpyri do[ 4, 3 - b] PCT/GB2008/050486
i ndol e- 2- car bonyl ) cycl ohexanecar boxam de

(1R 2R)-N-(1-cyanocycl opropyfly - 2- ( 6- ( 2- (pyrrolldln 1l-y

1) et hoxy) -2, 3, 4, 5-tetrahydro- 1Hpyri do[ 4, 3- b] i ndol e- 2-¢

ar bonyl ) cycl ohexanecar boxam de

5(1R, 2R) N..( 1- cyanocycl opropyl) - 2- (6- (2- (pi peridin-1-

1)eth %Stetrahydro 1H pyrido[4,3 - b] _

in -C rbO‘I’T |') cycl oRéxanecar boxam degq Q —N
HO (1 cyangcycl opr opyEIl) 2- [(S-get hage{! ph%nyﬁl\-

1, 377, -teﬁ ahydr o- 2Hpyrrado[ 4, 3- b] i ndol - Ingyl) nyl R

cydl @hexanecar boxam de

-2-(7,8-Di hydro-5Hfuro[ 2,3
- b: 4 5-cl di pyri di ne- 6-carbony1l) -
10cycI(Bﬁexanecar boxylic aci@) (D
(1- cyano-cycl opropyl) - am de
(1R, 2R) - 2- ( 7- Met hanesul fonyl-1, 3, 4, 5-tetrahydro-pyrido
[ 4, 3-b]indol e-2-carbonyl) - cycl ohexanecarboxylic acid
(1- cyano-cycl opropyl) - am de
(1R 2R) - 2- (9- Met hanesul fony1-1, 3, 4, 5-t et rahydr o- pyri do
[4, 3-b]indol e-2-carbonyl)- cycl ohexanecarboxylic acid
(1- cyano-cycl opropyl) - am de 15(

ThddR rdiRks Me (flrtley angtiped agrtbpiolowingd &hamed:f | uoro-7, 8, 9, 10
-tetrahydro-6H[1, 3] di oxol o[ 4, 5- g] pyrido[4,3 b]
i ndol e-7- car bonyl ) cycl ohexanecar boxam de

Scl(@ ¢£R) - N- (1- cyanocycl opropyl) - 2- (8- f | uor o- 6- net hoxy- 2
. 3, 4, b-tetrahydro-1H pyrido[ 4,3 - D]
i ndol e- 2- car benyd) cycl ohexanecar boxam de Conpounds _qf
fpar mul a (g}) dn be—prepar by any of t fold 00j nﬁ_—,\,

roli-es: 20 Rojte<A WG 200 Yo opeTr (14
(#2) (V) (1) N o s
V) (VD) (I11) (D

Compounds of the type (I) can be synthesised by combining three building blocks
as outlined above. A secondary amine of the type represented by generic structure (V)
coupled with a single enantiomer of cyclic 1,2- diacid of the type (VI), then an
appropriately substituted 1-aminocyclopropylcarbonitrile (III) is coupled to the remaining

acid.
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These routes are further illustrated by the foll ow ng
schenes: Schene 1 (M (V) (1) Conpounds of

wo b@otyraeo (1) can be synthesi sed by conbi ni ng P&T/€82008/050486
bui | di ng bl ocks as outlined above. A secondary am ne
of the type represented by ggneric structure (V)
15coupled with a single enantioner of cyclic 1, 2-
diacid of the type (VI), then an appropriately

ScﬁHR@ ituted 1-am nocycl opropyl carbonitrile (111) is

ed to the remaining acid. WO

2009/ 001129PCH 008/ 050486 15 Schene 2 In nore
detail the chffral NeygHic 1,2-diacid (VI) can be
dehydr at €d°wi Ssui tabl e SPgﬁggﬁngych as
anhydri de, ac t%l chloride, digyclohexylcarbodi
(DCO), thionykchlgride and t such |ike, pref
aceti c anhy r;e gt a tenperature between room
tenperature and 10U"C, then renoval of excess Wl
dehydrating ageMt yields a bi-cyclicanhydride of YHe
type (VI1). The anhydride (VIIl) is reactive toma1d3R1\

0]
ic\f=o

secondary am nes of the type (V) in the presence |or N—H
absence of a suitable base such as triethylan ne,
i odi et hyliso pyl am ne,

k18- di @zafj cy =M. 0] undec- 7-¢ e (DBU), rand tfe Quch
§QS|

/
R2 (V)

i r i o\ bases Rings pot car borgt4, i n¥aOH
protrc solVent Euch as/ di chl otrorgf hane—<

?%Cl\/b, t/'ft ahydr of ur aR°CTHF) ,HalNet hyl et her,

di nmet h mam de (DMF), di et hyRacet ami de ( DVA)

tert-butyl met hyl et her (TBME), toluene. The subsequent

acid is gpnbined with an appropri@hﬁly substi t ut gm

1- am nocycl opropyl carbonitrile by the use of a

15coupl i ng agent such as

0- (7-azabenzotriazol -1-y1)-N, N, N , N -tetranethyluroniu
m In more detail the chiral cyclic 1, -diacid (VT) can be dehydrated with a suitable

reagent such as acetic anhydride, acetyl chloride, dicyclohexylcarbodiimide (DCC),
thionylchloride and the such like, preferably acetic anhydride at a temperature between
room temperature and 100 °C, then removal of excess dehydrating agent yields a bi-cyclic-
anhydride of the type (VII). The anhydride (VII) is reactive towards secondary amines of
the type (V) in the presence or absence of a suitable base such as triethylamine,
diethylisopropylamine, 1,8-diazabicyclo[5.4.0Jundec-7-ene (DBU), and the such like or
ionic bases such as potassium carbonate, in a suitable aprotic solvent such as
dichloromethane (DCM), tetrahydrofuran (THF), diethylether, dimethylformamide (DMF),
dimethylacetamide (DMA), tert-butylmethylether (TBME), toluene. The subsequent acid is
combined with an appropriately substituted 1-aminocyclopropylcarbonitrile by the use of a
coupling agent such as O-(7-azabenzotriazol-1-yl)-N,N,N’, N -tetramethyluronium
hexafluorophosphate (HATU), dicyclohexylcarbodiimide (DCC) / hydroxylbenzotriazole
(HOB), 1-benzotriazolyoxy-tris-dimethylamino-phosphonium hexafluorophosphate
(BOP), benzotriazolyoxy-tris-pyrrolidino-phosphonium hexafluorophosphate (PyBOP),
N, N-dimethylaminoethylcyclohexylcarbodiimide (EDC), 4-(4,6-dimethoxy-1,3,5-triazin-2-
yl)-4-methylmorpholinium chloride (DMTMM), trichloroacetyl chloride, by the formation

of an active ester in the presence of a suitable bases triethylamine, diethylisopropylamine,



hexaf | uor ophosphat e (HATU), dicycl ohexyl carbodii m de
(DCC) [/ hydroxyl benzotriazole (HOBt),
wda2dmepanty i azol yoxy-tris-di met hyl am no- phosphopP¢ T/EB2008/050486
hexaf | uor ophosphat e (BOP),
benzotriazol yoxy-tris-pyrroljgi no- phosphoni um
hexaf | uor ophosphate (PyBOP), N, N di net hyl am noet hyl cy
cl ohexyl carbodi i m de (EDC),

o A RO i AL BB, n e prsnce o
abden¢cChtl anrapecaingl bashiehiad & Nalymethel-4-amimd-pyidind (BVIAP) in a
suBFlasth et b PESTD aprainrie: {16 aat e ne
dinﬁénm}thfdﬂnlﬁﬁn&y DM, girﬁgﬁaacémae%ﬁl\m ?e?ébﬁ{%ﬁegg@gﬂﬂgj @"r]]BME),

he presence or absence of an activati
s tolasie Nf Neahpoedthne Ibetiweemi 06> pydr60diChte yiENPNpowmds of tipedbl &

corﬁﬁi@gﬁé}} @ﬁé&%ﬁc&%@ﬁe&&%ﬁ%@e&( %%rtg&%gr%&ré l-arel_tlxlir)eén room
tengie@ﬁﬂ%haget‘)@% fdf P , tert-butyl methyl ether (TBME),
toluene at a tenperature between 0 C and 60 Cto

yi ellHe elored sueliss] . afdiacydel the Jype AV Boribibsarodnsecdby mattgds ps shown

in (SR S WSS PO Bl 240 EPGASYEE295% WBEM inchude

10 chiédirésdlutioycetifl depdratiod Gl Gh@imdib@aphiPte(ndd}, deasynidfetrisation using
produced by nethods as shown in the literature -
esteppsauyres 28ch gpig liyergsiprasers genrgeed bolows- 2952, whi ch
i ncl ude 10chiral resolution, chiral separation by
chr omat ogr aphi ¢ net hods, de-symretrisation using

stergsed.enz s, such as pig liwerOesterase.as o O R
»-. eral | ogel ow. 15(+/-) r':g% Y cChOIgr—ajH eR\O :\\—O’
R d >

am ne enant i GRENI eh2yme The “pr {e 3
R R exyl-1, 2-di carboxylic & can bE pr od @
by a lution of comercially abl e racem

di a Jj/_gi Dy a resolution pr ocessRL@gnggtiOg]gj ral am nes
bases’ {%6°T'or m di ast ereoneric salts an
recystallisation of the single enantioners, as
20o0utlined by Eur. J. Og. Chem 2002, 2948-2952. )
An alper@ative synthesis of conpounds of the type ( %_
'%ﬁn e maye-dwy the routeRQutI1i)|$@dif®rﬁlaél@herre|_|% afove. »—OH
i/ously described chirat—%2=dracid can by
react/ed Wi\t h 5a suitabl e al cohide-cagttisatiomenzyl
al coRol® gubstituted benzyl adeifol (for exanpl
nzyl al cohol), ethanol, nethanol,
Pr QP@atedic, i sopro@ihal amipet an-1-ol, at roomR,R-enantiomer
tenperature to 50 Cin a suitable unreactive sol vent
such as THF, DCM DM and the such like to yield an
ester-aci.d_of,t.he e (ML), The reaction wth
pend ) PRI RS elt B tetditog e C Rt Py o
resdi€ioR 8t m@ERUDLy aSailablé FagpriRSdENdi€ 8y BYedon@iofpPoRsPbsing@shiral
this is ioformally a protecting group masking the
amijiep fasepde Ermptiasiigoraerialts apd ecCprtalistion iy thy vrgle epgptiomers, as
2 outgglo B‘ﬁuﬁflfﬁb?%%f?eni?%ﬁ%{’%9ﬁé’-§9§z.' n Green and Wits

ective groups I'n gani ¢ synt hesi s,

15
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1991, John Wley. In a simlar manner to that
descri bed above a free acid of the type (VIII) can be
waeomploed2ai t h an appropriately substituted PCT/GB2008/050486
1- am nocycl opropyl carbonitrile (I11) by the use of a
coupling agent such as HATU,;-PyBOP, EDC, DCC /HOBt,
BOP, 15 PyBOP, EDC, DMIMM trichl oroacetyl chloride,
by the formation of an active ester in the 18
Sclp%ﬁ?ﬁnce of a suitable bases triethylam ne,
yl i sopropyl anine, DBU and the such like, or
(h| e i onic bases such as potassiury cerbonate, in
®p0 ate sol vent dichl oromet pang ( DSMoy

tetr 'drofuran (TPB), diethyl et et hyl f or mai =N
( |rrethylatdﬁetamde(W*) Fert-

nmet Kyl af
(TB toluene at a tenperature 5 be 0 C and 1@0
Cto éﬁeld compounds of the type (IX) alternative
met hod woul d be by conversion to an aci &"hl or,i de wi {1
a suitable reagent such as oxal yl chloride, thijonyl
chloride, and the such |like, then addition of y he

secondary amne (V) in the presence of a bases as |i st
above. A conbi nation of U or PyBOP in either m
DCM bet ween room t enpe upe—aAd 50 Cis pr@f =N
They protecting gpw cgﬁ—a\? renoved frorg+ nds
of ththype+(IX) o Yeveal ran aeteof Hde types
t by’ met hods descri bé G een and Wits, Prowective
grouglﬁ in Organic s sis, 1991, John W%
preferred case of bengy] group group (PG = Cl—ag()phenyl)
this can bp renoved by treatnent wi th hydrogen’gas and
a suitabl el catal yst such as palladiumon carbon (5 to
10% | oadi ng), pall adi um hydroxi de, and the such Iike
or by transferred hydrogenati on using such systens 15
as palladiumgl1) acetate and anmonium fornmate in a

suit

Syt able é&y =dich as net hanol, ethanol,

et hyy-s ate-Mnd the such like, and heating between 0
C@gid 1D6— TRe appropriate secondary anine (V)

( HNR1R2) then be coupled with with acids of type
(1V) by € use of a coupling agent such as HATU,

PyBOP, EDC DCC /HOBt, BOP, PyBOP, EDC, DMIMM by the
f or mat i on( )of an actlve ester in the presence of a

s T e T e
outphiatdBisichieme AnboveaTae prelm(al@lyaﬁpcrrdmdlcatrel sDldiceitt can be reacted with
a s&tﬁ%@l?&ﬁé&&n@lbﬁgw}? cpget A glEq%{\hug;*l%q aqg(-)ﬂg? (for example 4-
meﬁiﬁﬁ&&g@eﬁ%@w gﬁaﬁ%bhaﬁ(ﬁ{é\ﬁgéﬁ Yloﬁgﬁ%&&hgﬁ bufat BME) at room

ene” at t’énperat ure be no0C 100°Cto
tenypeed,tuirectoﬁﬁﬁﬂ a8 swifabldvenreaopise @(bl)/entAudDzrstHE,t DOM, eIMHATWUthe

suhisaf S1l 8 S5 @ e S Y BF R FeaeheR vyt apg aubstinted
berSREABSRY 1s%ﬁ'éf@ﬁ§d (THRRURZ yroup @ dw rdphBeS¥A bR &R &o@f PG, as this is

exanpl es below are from comerci al [y avail abl e sour ces
forgally ﬂ@mtﬁﬁmom@@qﬂilmtﬂle @p@vDewWonmoii Suéablie peategtiggeroups in

or amc% sa 13 can 2%) {5&1 f &QGTTH%\%[I g&%utg ﬁrotec“?zve groups ¥n bhganzc synthesis,

OUt ESCFI
1990 @&i@%&?%@:@l@%ﬁ&i&5 @AB6t dfcribed above a free acid of the type
(VIII) can be coupled with an appropriately substituted 1-aminocyclopropylcarbonitrile
(IIT) by the use of a coupling agent such as HATU, PyBOP, EDC, DCC /HOBt, BOP,

PyBOP, EDC, DMTMM, trichloroacetyl chloride, by the formation of an active ester in the
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Schene 4 (X)(X1) 5 In general tricyclic

conpounds of the type (XII) can be synthesised by a
wooaoheri29 ndol e or equival ent [3, 3] signatropi BCT/GB2008/050486

rearrangenent reaction with piperidone (Xl) io (schene

4). A suitably substituted ajonatic conpound (X) is

condensed with piperidone to formand internediate

hydrozone by mxing in a suitable inert solvent such

i | o . anol. : t .

o T P0Gy TRUBROL s SLOBRRAG 9 S e ik

or siyEbledbihio bages 3gdhths puspinbr dagbodtite] fnfin appeopiriatecoledi at e
drozone can be i%gll ated and c aracttgrised or _take

h h . K
dichloreBe PR ) thien grofiraa{TidR). dicthylcpgr dimoByIfosBatieApMP)
dichdlhyi2@hnRAR (]%&fA)gEeﬁiﬁﬁtﬂﬁleﬁgiléth&gTW@}, tGHRERh (S R

ol'uene, nBuOH, ene, "acetic acid, and possi
betwictt 0 € @and Wl &C teyikhiodoompoundhef the pt i(BX) d@emative oetied would be

driven by the.presence. of a stron cid suc 0 .
by SiSEe Pendei EoTR bk st Rt SR e RBuRl pjon
chlBMd@ k& McSsudk lifle, SR MR i d’f‘%hé?iélcgﬁdag)ﬁamﬁfér(w in the presence of a
trifluoride etherate and the such like, usually in

basee ablistabon Ananibing wni o glAEY we 8BOD 1T edher DG o€ DCM between
R DTt 19 B PTGl o
cordPENIO L R AT BAORGEN 20 48@ o2 heS§PE M) Dy the methods described in
Green and Wuts, Protective groups in Organic synthesis, 1991, John Wiley. In the
preferred case of benzyl group group (PG = CH,-phenyl) this can be removed by treatment
with hydrogen gas and a suitable catalyst such as palladium on carbon (5 to 10% loading),
palladium hydroxide, and the such like or by transferred hydrogenation using such systems
as palladium (II) acetate and ammonium formate in a suitable solvent such as methanol,
ethanol, ethylacetate and the such like, and heating between 0 °C and 100 °C. The
appropriate secondary amine (V) (HNR1R2) can then be coupled with with acids of type
(IV) by the use of a coupling agent such as HATU, PyBOP, EDC, DCC /HOBt, BOP,
PyBOP, EDC, DMTMM, by the formation of an active ester in the presence of a suitable
bases triethylamine, diethylisopropylamine, DBU and the such like, or suitable ionic bases
such as potassium carbonate, in an appropriate solvent dichloromethane (DCM),
tetrahydrofuran (THF), diethylether, dimethylformaide (DMF), dimethylacetamide
(DMA), tert-butylmethylether (TBME), toluene at a temperature between 0 °C and 100 °C
to yield compounds of the type (I). A combination of HATU or PyBOP in either DMF or
DCM between room temperature and 50 °C is preferred.

Many of the secondary amines (HNR1R2) used in the synthesis of examples below

are from commercially available sources or from routes described previously in the

literature. In general terms the compounds can be made by the routes described below.
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(X)(XIT1)(XIv) I R X=0, NR5In certain cases the

pi peri done nitrogen atomrequires protection for the
W@ y@biosebe on reaction to occur. Appropriate prpdEGBR0VG/050486

groups, nethods of attachnent, and renoval can be

found in Geene and Wit G eefy and Wits Protective

groups in Organic synthesis, 1991, John Wley. For

exanpl e benzyl carbamate, tert-butyl carbanate,
Scﬁﬁhéhuoroacetyl and benzyl, which are represented

in schene 5 as the group PG The synthesis woul d

use 10 the conditions described above for the

cyclisation to give conpounds of the type (XIV) and

t hen subsequently renoval of the protecting group to

give the require secondary amne (X1).

According to® a further feature of the invention

\Yided a compou of Yhe formula (1), gr
: geutical I'y acceptabl g salT thereof, for
e=gpeuti ¢ agent. 15AC ing to a further f&

t he Rnvention there is provided a conpound of tRe
fornula (1), or a pharmaceutically acceptabl exsahtnr
thergpaf, for use as a therapeutic agent, where it is
desi Fdbl e to have inhibifDon of Cat hepsin K (Xt
According to a further feature of the present
invention there is provided a method for producing
inhibition of a cysteine protease in a warm bl ooded
animal, such as man, in WO
2009 gotia? HRGTIEBAAPEMAS 0486 t2de (AEcanfbesynthesised by a Fischer
. treatment, which conprises admnistering to salg
indglg; GrerlulyAlent [PeH s SPeALIoRiA AT T CRICR AT ARGY gk Pippradone (XT)

(scRERS Nt éLﬂt‘é?EftsiuBgﬁtutgﬂ aforRPRTIRHBHA 08 ik ¥YoRRASRIAR Fiperidone to

salt thereo
form and intermediate hydrozone by mixing in a suitable inert solvent such as

dichloromethane, methanol, ethanol and the such like, in the presence or absence of an
acid, such as hydrochloric acid, sulphuric or TFA. The intermediate hydrozone can be
isolated and characterised or taken directly on to the cyclisation step, by either heating in
an appropriate high boiling point solvent such as toluene, nBuOH, or xylene, acetic acid,
and possibly with microwave technology. The reaction can also be driven by the presence
of a strong acid such as poly phosphoric acid, hydrochloric acid, sulphuric acid, or by a
Lewis acid such as zinc chloride, boron trifluoride etherate and the such like, usually in
combination with heating between 50 °C and 200 °C depending on the solvent. In this

manner tricyclic compounds can be isolated directly.
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The invention al so provides a conpound of the fornula
(I'), or a pharmaceutically acceptable salt thereof,
wo os09wer2as a nedi canent; and the use of a conpoGB2@B/050486
the formula 5(1) of the present invention, or a
pharmaceutically acceptable It thereof, in the
manuf acture of a nedi canment for use in the inhibition
of a cysteine protease in a warm bl ooded ani mal, such
ScRsnd®N- In particular the conpounds of the invention
—<are aseful in the treatnment of inflanmmation and i Mmune
di sorders such as, but not limted to, osteoporosis,
rheumakoingy arthritis, osteoarthritis, netastati 2
di seade, oSteol ytiob di sease and 10bone ref at
Regdropat hi ¢ pagn. I nJpart|i cul ar_the J nverR4on\Qrowj des.
e of a conmpound. of Nvhe fornmula (1) of %
sent i nvention, or & phdi%maceutically actEptable
salt thereof, in the manufacture of a nedi canent for
use in the inhibition of Cathepsin K in a wér® BRooded
ani n¥), such as man. | Xy der to use a conmpound g{, t he
formula (1) or a pharnmaceutically acceptable saft 5
thereof for the therapeutic treatnent of mamma
i ncluding humans, in particular in the inhibitign of a
cysteine protease, it is normally fornulated in
accordance with standard pharnaceutical practicg as a
phar maceuti cal conposition. Therefore in anot her
aspect the present invention provides a pharnmaceutics
conposi tion, which conprises a conmpound of the
(1) or a pharmaceutically 20accept abl e salr S
and a pharmaceutically acceptable diluent o
The pharmaceutical conpositions of this inveNt
be adm ni stered in standard manner for the d
condition that it is desired to treat, for eKafpNB by
oral, rectal or parenteral adm nistration. For tbaﬁe
pur poses the conmpounds of this invention may be
formul ated by neans known in the art into the form of,
for exanple, tablets, capsul es, 25aqueous or oily o
sol Ut s esesthe pm@gﬂmrptr()gqrpart@t}l reqrires pgiection for the cyclisation
. rsi : 0 !
o GPE ALY SRS BUPAERLAAL LR bPAR Sy BEFRTRe o
be Gund WS Peetdic and Wut Green and®Waitd Rravldca v ivaipeseideard synthesis,
conposjtion_of this invention is one suitable for ora

1991 dpli Biilext Fassxpmplsrhens salbgmaico s bytylrcaghagipl, érijuoroacetyl and
| at: ich i t
bor s ictPire SRR WO R eRUA 5is B G PE fhd Enfiifls hould use
theampéitibpnadghabateadbeut fadhe cEhpo®inttd giveabnipoendsmieint fype (XIV)
i one suitable for j.ntravenous, subpcutaneous, i
and {heR SRrSRURndY ToRoYahoF thepro PR EEOM IO ES B Fedpgse secondary amine
(Xﬁ909/001129PCT1GBZOO81050486 22 Each patient nay

recei ve, for exanple, an intravenous, subcutaneous or
i nt Asperdingltar fadle fesfturg of thengkeption tieerd 6QragRed a cafipeund of the

for&%@&ﬂ %9 a pﬁerlr%{a%gl?tﬁzlaﬁy Iagcetppa%lers%ﬂq}%reof, for use as a therapeutic agent.

According to a further feature of the invention there is provided a compound of the
formula (I), or a pharmaceutically acceptable salt thereof, for use as a therapeutic agent,
where it is desirable to have inhibition of Cathepsin K.

According to a further feature of the present invention there is provided a method

for producing inhibition of a cysteine protease in a warm blooded animal, such as man, in
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of 0.1 nmgkg-1 to 20 ngkg-1 of this invention, the
conposition being admnistered 1 to 4 tines per day.

wq b@viomtieavenous, subcutaneous and i ntranuscul PCT/ABI@®S/050486
may be given by 5 neans of a bol us injection.
Alternatively the intravenous dose may be given by
conti nuous infusion over a period of tine.

Alternatively each patient will receive a daily ora
ol Sk ARSI Gy o

of & corfipdundes tixeprecbay mv'&lit&)rn m/@pharmacéumrchlﬂw;eaccéghalte 8slt thercof.
combi nati on therapies mhereln a conmpound of the i
10i AYeHIVEBiOD 92?0 BropKiss argempewndafithe [t P2 ghgrmaceutically
acJeEﬁBf‘e%fa}t ti¥redt, %ﬁgé@%&&@ﬁherﬁo@cﬁ% 14 :QXompound of the formula
rmul ati on conmprising a conmpou the 1 nvention,
ﬂ)aﬂﬁqu&tekmdmﬁmmp@napmwm@amncdbqueqnﬂabbytwmﬁaﬁ1mﬂw

i ned. preparatiqn w th_anot. er apeuti c .agent or
ma bR S BRERR R 3 s it B op ! B6P St Py EEM a Rhum
bloe@HadimaNSudh &tsh. Th ?arﬁ&ﬁlhi B leaimpolRk of iR ihl@dbARA useful in the

(but not restricted to) osteoporosis, rheunmatoid
treatBwnt elrinflarsmatien srchimrhvict disordere swelt ast b nebhenitdd seastepporosis,

rheblma?md %ttlllr?twbo %ar%ln%&fm%tﬁsn[dtwb@orﬁ% {diss s%asaef,r%/ e(ge%’l g%b (ﬂse&se and
boivd rfetateig&m@atm@pzﬁﬂ bel ow. Non- st er oi dal
anti-inflammtory agents (hereinafter NSAIDs
i nclupATHe GRS BIvEREeN RrOKides debsg‘/ §EH sBP TSt Of the feorulp (I of the
prepQitisleh 86 Pl phidac AR Al oL BRIl o RN HERL BB ora
medﬁ:amamrfoxesre mft]hammbm(mf aafrCattﬁe@smﬂ{ of &mwarrk étamgie@ﬁmmaa rsdch as
i bupro f enamat es nam ¢ ac
mapndg}@tdﬁfafeme 2 EQMPR Of 02 %F@Ea@b%a lema%&rleﬂ&ysacg%ﬁble salt
the?e%f ROQRY {@%@ﬁt@@@ea‘[ﬁ@ﬁt‘ YA RSl Shebkli %h@fﬁzﬁ{sf ianamcular in the
sel ective Inhibitors (such as | oxi cam
inhgtgtiercoikd tystainf gogrid jt iv abmmlafomulhmm awordabge with standard
h arecoxi b a d etor COXI%%kE£g genase i nhibiting
P F§ w%@gﬁ E@aESQ pnge 3ﬁm%ﬂ ocorti cost eroi ds
(Wherhfiefor@dmnditik agged: dY pr@BiiGAtontiOR plovided bphBM L@l
i ntravenous, or intra-articul ar routesi met hot r exat e;
commqnamb i commlrs@s@@qmm@qu e, foanpl@.ﬁ )it [a| phprpaseutically
acc%ﬁ{agfé {t nhe%of%%lc'l] ?1 hgl%{a% t?(%ﬁg aggegf)a%ﬁt dlgi%hp or ca 1er
i ons; analP gesi Cs; Fazarticul ar

t herra@ pbﬁ’n&uﬁhlcalscdﬁ)tﬁ)lsiﬁlbﬁ@ bLthathtendien invatbevrlsiinialebd in standard
nutrjtional supplenents such as glucosam ne. 30The
mappgdentheidigaistcopition ithat itriyfesed (¢ Bpals 08 cxasmplp gy oral, rectal or

pat%ﬁ[g?a!l iR frafh af&‘?l’[@%@k&ﬂ;g)log’efs th%‘ ]ﬁﬁéfﬁ ﬁ]us ifibe ion may be

ceuticall y acceptable sa t oget
fomddnechbmmbml kmewarin #goari smito the fennt afydovi eshmpfe tajz)temdg IC:unles
functia

, includl ent ich,act on c Ki ne
e S g B B P T e R e THs 2t PSR g esecs
supi%%&f& dip@ldi BRaALPRE }t)s ari&ile 1@%@@5%‘@%‘4 &' i ®Nions or

insulin-1ike growth factor type |
susppséeriseuki ns (IL) including IL1 to 17,

A suitable pharmaceutical composition of this invention is one suitable for oral
administration in unit dosage form, for example a tablet or capsule which contains between
I mg and 1 g of the compound of this invention.

In another aspect a pharmaceutical composition of the invention is one suitable for

intravenous, subcutaneous, intramuscular or intra-articular injection.



10

15

20

25

30

and interl eukin antagonists or inhibitors such as
anaki nra; tunour necrosis factor al pha (TNF-a)
wo pdooloties s such as anti-TNF nonocl onal anti boPCESBLI0S050486
exanpl e infliximb; 5 adalinunmab, and CDP-870) and TNF
receptor antagoni sts includi i mmunogl obul i n
nol ecul es (such as etanercept) and
| ow- nol ecul ar - wei ght agents such as pentoxyfylline. In
add f a
Eaéh n}gatfep{salhy}{e%gyghqdl %}ﬁa{n‘ﬂ;lg Sinlif %vre?irglggé EIE& a?lPol,% or
1nt1&ﬁﬁsmlaﬁloee 880.01 iy ad | 0Mvirigkg éofl’(hﬁ @ohpoand, @fﬁfd:lbbl@i’)dn the range
targeti,ng B- haocyt es (such as CD20. (r|tUX|
of fkaighe 18R ér.%%pr of {#Hp Hyey s theceppppsitign F@a@%&nlstered lto4
tm{eg-P The 1ntraJéh% n‘g rsﬁﬁ&ﬂane'oﬂé’ &t 1h99m§§du!a!r d%éér §hBbe given by
at e he conbi nati on of a conpound t he
meam/@i bcrbms, mmf:tlan pﬁkimrmmtwelytth@ altlaycraws dpscabhe bs given by continuous

infigivores et oBume g e oRb ol reseRs « st dose
WP By G OG5 0 IS QT X SO

and X@gor the CC fam | y) CXCR1, 15
adrgcRged € mnmﬁd)eOi@RS (for the GX-C famly) and

CX3 far

oSt AT Bl Pl 2bprien romplASyRET §Fogpound of the
inveeignvng Bzimtab&lticﬁﬂﬁ Bddepfablenlt thepdtA] sracsHatmheuliyal composition

acce tab e salt thereof, with an inhibitor of matrix
or fesmlatiop FONBAYBE § KAPEYUNG ofhe inyvpriag isoiligisierrél, copperently or
o S R P LA 88 e AP gen i agons, for he
treﬁniehﬁ@@’m&e@ré MvRe 8pnditodsl lm@mh ase-3 ( MWP- 13)

Si n- st r SI n-2 (MwP-1 )

ot r Bty QA1 %or(t%%fn @Sawaedm:oﬁ%opoma ugtoid
artl%@t?sn B§te§d{'ﬁ1ﬁt1§sin9t9§$¥t%/l§dﬂer3§sea§reh BstP51$8EPdnd cﬂé’e%ﬁkt hRbone related

still further relates to the conbi hation of a compound
netof)pattlme paimy ghetdoopouinds o tiwhiav epauhaychkd ¢omtEnakpithbgents listed
be 1saI t thereof, and a | eukotriene bi osynthesis

©98i nhi bi tor, 5-1ipoxygenase (5-LO) inhibitor or

5-1 N@ﬁ)@yegaaasma@ﬂmaiatdw A @lefbidAleARS AADE PO B non-

such as; zileuton; ABT-761; fenl|euton; tepoxalin;
selmb(gpyclqufygenaﬁq)ﬁ@ﬁ-l 86184 2 imhibitors whether applied t0p1cally or

sysg%'néi?%l?y {5 l{ ésgg oxaca ‘%}g@% aﬁroﬁ 0|§1¥<! ?f’clilélsf s%@ﬁl[a@ ga%roxen,

fluitepriofony fe@bpiifiynd kapyﬁo&isarﬁlubﬁpraﬁenmﬁaﬁaezarcﬁhs Biefédagnic acid,
co ound SB-210661; a pyridinyl -subst i tuted
indpme anaﬂwﬁﬁ%aé%%owmmwzg Bes sish s phanyipugpzoge, palicdates

suc?l%ag%%gﬁhf %l‘e&?vec@@ﬁo}'ﬁﬂmgﬂéﬁik fict C?Jﬁ Iﬁe”iéxéé’iﬁ’ ce‘PJconB rogecomb

or qui noline co as MK-b5
valdeabx BAYimarbOHab, paﬁe@oiﬁlband resenkib); rwelntowgerfaﬂe tﬂindntmg nitric

o RIS R Q0 R Bk Py SRR s b ovical. orl,

1nt1ta|ﬂﬁ‘1%@19£p 11@1%%1@)& %Q%Qﬁﬂ@ﬁfaﬁﬁﬁfﬂés?tm&ﬁ&réx%w‘ UTInERRR;
LTD4, and LTE4. selected fromthe group

hydmnmlmrpqngn@fd-pdmmkbztmmex hiraxitn-@-otlsr pashtesa ok oBb £01d92;
preparagons anﬁgg%?c%nglacerg1%h1n ra-a 1cu_la2r§l(1)e%’gf):1.bs such as hyaluronic acid
derivatives; and nutritional supplements such as glucosamine.

The present invention still further relates to the combination of a compound of the
invention, or a pharmaceutically acceptable salt thereof, together with a cytokine or agonist

or antagonist of cytokine function, (including agents which act on cytokine signalling
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5 benzoxal am nes such as ontazol ast;

benzenecar boxi m dam des such as BIlIL 284/ 260; and
w@opounds such as zafirl ukast, abl ukast, nontetTEB3G08/050486

pranl ukast, verlukast (MK-679), RG 12525, Ro-245913,

i ral ukast (CGP 45715A), and Y x 7195. The

present invention still further relates to the

combi nation of a conpound of the i nvention, or a

patﬁﬁlggg]ﬁl%ﬁ. gpfg‘%’%@%@ﬁ%%@?&e ﬁ tutééri&gﬁg %l’phg-ngetg- and gamma-

mtdé’fﬁrblyd mntﬂn&ke aeovth Chateh thpe I @Gﬁpl)yinlterrwkm dIL) including IL.1 to 17,
nophyl l'i ne;. a selective PDE i sqenz i nhi bit
an w&qufﬁplﬁganéagp@m qr AR QT PUCRAS AR AL ém%*r ngg{asip g@&%%@lﬁha
(TIE’P%@ %hlf)’lnto hh 1t ongggéaﬁ antibodi esng@r &Eﬁ‘%&rﬁlﬂlxmmb
i nvention urt re atestot € CO tion

adationgpedb) dnd)CDPh&ﬂ]) aneé ﬂTNIFaﬁcep&Fr aata@hﬂlrsﬁ&@c&uumg &h]lnjdnoglobulm
ccep tabl e salt thereof, 61 histam ne ty
m f‘é’&b”ét(%ﬁc 5 5lanegent sid IQYYCWO]%“ AP Eighy pgeats S1u61i1 at %Fdﬁtwfyﬂme

des kr?éc&ﬁt?(ql A€ m\feﬁﬁ% 1%%95' 0% coﬂ‘gﬁﬁa\ﬁ%ﬁ toT 9 %omb@ﬁrfcﬂ;ﬁﬁié {}§ention,

astem zo azel astine, |evocabastine
or @phmb@mucaldz)nuameptaplﬁ (saﬂmtheawf,rml,th ayrtdnpzlpnd angbody targeting B-

L PSS G 51 B 58] Xen ARG, O gty LA

Hulixtigs) rel ates to the conbination of a conpound of

the i nvent| on, or a Ehar maceutical | y acceptable salt

t heﬂé@presqﬁdm@npo@std ﬁ{nthlnpreﬂam thithoeonyuasipn2@asompound of the
mvlgntugnp{a)% gpan a 1cgﬁsgéc%8ta8fe Itﬁ/e?eo I@ﬁ{t g]r?lcog ia){gr ofzchemokme

recfe fﬁmeu@le&@hag ah @nﬁag@mgmrbj@ml_t, IO@RZ}K?(H{MIUEIUZB* ®¢R3 CCR4,
e invention, or a pharnmaceuti Callilql?ll acceptabl e

Re CEH0, CHRY - & Redn Cadidn C&R 1rand &L s(tf%rrrh%g W%ﬂ}a) CXCRI
receptor The res i nvention still er relloé?
X Re Rt NaR1 R DX BB RaRer e 25 Fihe C-X;-

c Q62 pharmaceutically acceptable salt thereof, and an
ﬁ'inblﬁa 1/ al pha-2 adrenoceptor agoni st vasoconstrl ctor

synyat pREEBAVRLSY Altther FRUAE BIhPEHMIhARREHTI ddpound of the
phenyl ephrine, phenyl propanol am ne, ephedrine,

invgriéerd & p Rbarniageuticaliyy h@;@mabhéah yhbresdhiv ik pganhibiior of matrix
mega)fléprott%a 5 tMg?P 5%3{ omT go%% YSms ! aﬁéc{%lrn%sfe%l I [{Ghe gelatinases, as

wetlraaaggred;ana& bypteadhiconigdaaser] (MMPI n)oeamgemhm (VEMP-8),
30hydrochl ori de. The present invention further relates

colfagerase- 3 YRIPREY i Sromstysin-& SR sspmelysin- A (MME-6W), ard
str%g%l?ﬁﬁ il '91:31 'a{é% gﬁﬁg Q)"%%ﬁ/lﬁ@b,tin&ﬁ&iﬁg Qbent@Rh30 doxycycline.
200911@61?61&9 ROEL R 0B A0HOARERI&S 0 the combination of a compound of the
invention, or a pharmaceutically acceptable salt thereof, and a leukotriene biosynthesis
inhibitor, 5-lipoxygenase (5-LO) inhibitor or 5-lipoxygenase activating protein (FLAP)
antagonist such as; zileuton; ABT-761; fenleuton; tepoxalin; Abbott-79175; Abbott-85761;
a N-(5-substituted)-thiophene-2-alkylsulfonamide; 2,6-di-tert-butylphenolhydrazones; a
methoxytetrahydropyrans such as Zeneca ZD-2138; the compound SB-210661; a
pyridinyl-substituted 2-cyanonaphthalene compound such as L-739,010; a 2-

cyanoquinoline compound such as L.-746,530; or an indole or quinoline compound such as

MK-591, MK-886, and BAY x 1005.
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i ncludi ng nmuscarinic receptor (M, M, and M)

ant agoni st such as atropi ne, hyoscine,
w@bkyoopmes r ol ate, ipratropi um brom de, tiotr opPOIMGB2008/050486

brom de, oxitropium brom de, pirenzepine or

tel enzepi ne. The present invgntion still further

relates to the conbination of a conpound of the

5i nvention, or a pharmaceutically acceptable salt

the € . : .

pet A Bissa g ol SrEr AR cARRRNE LA the
inveatidiybaapharnfaocurivhiBy adceptablerselt @ioddof, drglrdngtedtommtagonist for

rciprenaline, bitolterol nmesylate, qr pirbuterol, or

i s @én??@ﬂe?Tpﬁélﬂé&fT:E“yrﬁée‘ﬁ%g@’ﬁ]tthi: AUARCPBYisting of the
ph&diiBEE 3LEI LS L85t 19) CARRINTehABURs Ak arpeLnbord.:

the 10invention, or a pharnaceutically acceptable salt
bertzogalemines anch & cnbazolmstn benzsnadartaxisddnides sndnadgbYic 284/260; and

or nedocrom | .sodi Th resent invention still
corpipla il 4 B8t RS ABPHRERbH BEm LDk BHK-679)
RG-NB525NREUKOTS, ilukastROGPETESA) Gall RA vgcaps abl e sal t

thereof, with a glucocorticoid, such as flunisolide,

tri dheprestrdmevcaten sifll Hethehisbiierte thraemrnaliopred picompoand of the
B 0 A BB R R S LR PR oo
inhitgloateh 4sa thb@ysanihiiaé inrhidafe BeqdRNBIRRAd @mildpylline; a selective

i nvention, or a pharnaceutically acc,eﬁ,t abl e salt
PDEHsewgyme whibitos inchyding a PREA Inbaiipmandghihitayef thg gsoform PDE4D,

] or such as PPARs. The present invention

of %ﬁ P ﬂgfﬁg?gr el ates to the conbination of a conmpound

of ThepizQerit imentiow firther redatqghatiaceiiinaédnl of aaoegpuadbethe
. salt thereof, together w an | nogl ohul in (I or
IVeRiIQy), @bapg%m@ﬁe%}ca a%ﬁ?‘&égr??gttheé‘?o aﬂ’t%i %‘B&‘?mﬁi?&ﬁggai Fggptor
ant_%ll_%nfié{ REEH QbeBHSRe ABradliide, H&Fortala@lncCRRABRhEIRTALAFHIRL) -

e present invention further relates to thée

terconding asticonzadd, aaclassimp olanekabistinhechilorpkentiiaonne, prongethazine,

har maceutj cal | cceptable .salt thereof, and anot her

vy e BtplS B, hu e ARG BRI At ory

agemhe pid&ll ientibbtild fMhderciteso GRS éonMihmPntdTer@aipourdd of the
_ retinoid, dithranol or calcipotriol. The present
invepljan oF @ phaniaceutically pesepiablespk sherep(t e acyatsinpampoinhigitor (such

nd of i nvent.i . qr icall

os SnGATPAHNY o bRl PG B2 RABP O aihrER 'Y

am mas presi lidteatomnathetidagytoitd e@nisbgiionas a compound of the

~ sul fasal azi ne, nesal azi ne, bal sal azj de, and ) ) )
invention, or a pharmaceutically acceptable salt thereof, and an antagonist of the histamine

type 4 receptor.

The present invention still further relates to the combination of a compound of the
invention, or a pharmaceutically acceptable salt thereof, and an alpha-1/alpha-2
adrenoceptor agonist vasoconstrictor sympathomimetic agent, such as propylhexedrine,
phenylephrine, phenylpropanolamine, ephedrine, pseudoephedrine, naphazoline
hydrochloride, oxymetazoline hydrochloride, tetrahydrozoline hydrochloride,
xylometazoline hydrochloride, tramazoline hydrochloride or ethylnorepinephrine
hydrochloride.

The present invention further relates to the combination of a compound of the

invention, or a pharmaceutically acceptable salt thereof, and an anticholinergic agents
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300l sal azi ne; and i mmunonodul atory agents such as the

t hi opurines, and corticosteroids such as budesoni de.
w@eoodheripy esent i nvention further relates to tPer/GB2008/050486

conmbi nation of a conpound of the invention, or a

pharmaceutical ly acceptable salt thereof, together

Wi th an anti bacterial agent such as a penicillin

derivative, a tetracycline, a macrolide, a
incREh bR B plUIMIMAhEREY oTBEDAR A2 Srqrfh, pyoseine.
glyoaeyrabaw, npratfr@fmmcblrmmre, tioted padrh Gk @wide, oxgasyd inl einide,

cidof ovir, amgntadine, rinmantadine, ribavirin,
P“?gﬁEWﬁ@FFﬂ%ﬁﬂmﬁgeltanHV|r a protease inhibitor such

as 'Tﬁg AR invel8bd s irfher fe'le&&r{@\ﬂllcr on%]gatﬁ)‘ﬁq)lf'a%}ﬂ bundof the

nucl eoSi de reverse transcri ptase inh bl tor such as
inventi@am os i pharrﬂaamtwakﬂy aecpabmsald ithvesgofzaldc beddrbdrenareptor agonist

non- nycl epsi de reverse trans

(inflyfhg o sty sBO ROV ERERSS GrlRifie SHbl AR RAAASS
salRERSAMertuMBRL d)I@ff)réiallhé thtdltéloeme ghdl &SitbAtckdI€or a chiral

conbi nation of a conpound of the invention, or a
en%M@ﬁWﬁ&@U@fcally acceptable sal t thereof, and a

g?gihgﬁ%ﬁ; tlJm{egla %rg ?uert S}é 1gep to% ng’tgmemon NG compound of the
inv@RgrQ beAphamEeaMRALY m@eptrazbemalt &H&‘&)f andhi Qiré@bne, lich as sodium

angi ot ensi n-2 receptor antagonist; a lipid Iomerlng
crogpehicate i megecremisadivi. or a fibrate; a nodul ator of

bl o?ﬂe E]gel %nt WGBH&ll th)/ﬁﬁfﬁgpre?ﬁesp[ %@M@iﬁé‘[ olﬁecf a com 0 n(% of the

15thro ytic, or an antlcoagu suc a pla el
invagigere gad phzrrmanéutimallja acccptablepak sentof] witk atgihm:nccﬁrummh;esuch as

relates.to.the conbi natj on of a conpound of _th
flupig rr@ﬁwr&ﬂorae APk ARGS9 na L PEFHSIN budgpnide, luticasone
pr %ﬁ?e%mle@&ﬁd@o%@&%ﬁe BHBfE. as an antidepressant

such’as sertraline), an anti-Parkinsonian drug (such

as ar bppenyit invMentiop ﬁl‘rthleomlaiesrtoltl&e; cqmlamtpemﬂ agcongroMAOBY the

i bitor,such el e ras

iy ot §Phgtiire dga T arrdpaBisAaR AR b 5 pechy T oites o
nudl€#MoAkend RBibtQEh 2aPP YDA ant agoni st, a nicotine

agoni st, a dopam ne agoni st or an |nh|b|tor of

neud 89 g{esqzﬂtgm{e@ﬂ@g( stdbgg‘ghﬁt Fedades)to tgg campbination of a compound of the
1th%HtE$rn A% égﬁé@%@wgfgﬁ Ig%cl%#t%gle%alt gh Qee(ffe tég%:tfletr WNI‘?% ngtgluﬁloglobulm
(Igyet Kol fropr@itton okfa@ apta@seivt orl apuBGyi madﬁﬁmﬂg Igfﬂ.jﬁdti’d)ﬁrsuch as anti-IgE

relates to . the conbination of a conpound of the 25
(for exaspls emaligimab)phar maceuti cal |y accept abl e sal 't

t he'TﬁQ Eres@rﬂ %x%ﬂ‘u Rltthef Rllark 1B t{t&f @(ﬂﬁﬂﬁmonq;f a%ﬂ{p%uﬂﬁ of the

chroni ¢ paln, as a centr
invpetiomploea phdtm}aaentlcakjgy actapgbkeisalt ([Hemofﬁamirqnbéleasyscqmm iodtopically-
amﬁr der.i.vati ve, t her eof i ne, ?hen toin,

gt %Iglﬁlafgf'}éageghszxﬂ, Flfklllll éIll org flerivativ thereof a retinoid,

ditRahé-HRRICRPBAIL agent-s, paracetanol, or a
non- st er oi dal antl-lnflannatory agent. The present

i nvéhe preserftamvehtion stdl furdsr tetateste thoedmadtioorpfafcompound of the
ound Ea t he 30j nventi

. COr harmaceut i cal
imERERRP RS PRl Fo ALY EGPP BBl o BB Y 1
am@osalicylates and sulfapyridine such as sulfasalazine, mesalazine, balsalazide, and
olsalazine; and immunomodulatory agents such as the thiopurines, and corticosteroids such

as budesonide.
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topically-applied (including inhaled) |ocal
anaest heti c agent such as lignocaine or a derivative
wo beveafizo WO 2009/ 001129PCT/ GB2008/ 050486 27 PACT/GB2008/050486
compound of the present invention, or a
pharmaceutical ly acceptable galt thereof, can also be
used in conbination with an anti-osteoporosi s agent
i ncludi ng a hornonal agent such as ral oxifene, or a
bi p J: rese
o e PARCERHER fFePt AN BIR fon i @3 maound gf he
invantt@pou pﬂarﬁfacéth&aﬂiy nsce pablersalt dieréofplogeth@ceitlt ke antibacterial
accept abl e sqlt t hereof , toget.her V\/Ith]é(fl %Zﬁ tryptase
of

agqnh 9 48 Grbeniet 1151 Elll‘é&“é(?e% tegéﬁi a¢-idigade AF%tam a

t [
ﬂu%ﬁﬁ'&emmé m%t%ﬂ)ldiE)ZOle&%@{dgﬁ%éE|aﬁm%£ 'yc%gﬂik%eagl:ﬁgfﬁ m%(eleltgﬁ},lgdmg
acyichviih fmdovm,daiwlqhgvlulgéndclam,agdnfoslt anfanitddireatinapsidme,

. (vi.i) kinase hi itor. such as nlnhlbtor of
“b%‘ﬁ}%s%aﬁ%mﬂlﬁ E%i"é‘ﬁ“&? RBD iR 5C b1 psh 3 inavi pfinavir
ritd@4APIng sEpfihdvin |a91u@[eoi1ﬂ@¥dv@1‘s@ tABKYipAkE€ Inhitftol Qudhedsi di@inbsine,

t hreoni ne ki nase (such as an inhibitor of a MAP kinase
langyeding §tafy13@me,| zmkntab]rng veridokidiag or AnoBngelegidorevenkKjranscriptase
thmtor nase {'ravo Y c%awpe cell cycle regulation (such as
Is]ilch 3e§¥ BN kT séﬁl)Z (viii) glucose-6 phosphate

dehYﬁé paeaasevchiibn Bilt Afrthef fekakedtb MhdcdBalithlon of a@ompound of the
B. sub2. -receptor antagonjst; gx anti-gout, agent, for

inveRligp PEa BBITEHFRYsally psceplablersali theseahxandasardinniserlabagent such as
a cgélgglr?gfﬁ‘ga B gqb(ZJrlfIgfg rﬁg;etan%lr (fc?];)th% Bl;égl;égg%y% Ig‘fot@&ﬁﬂ&onvfeﬁfng enzyme
(A@Ehmhrbmmrammﬂaglotenlslnl-z regeetod :Imthgﬁnrﬂtmaehmé tovedragraguet; such as a

sl BRSO TG ST LA O LI L) i
thrbihnBEIORE 2% ha ulfaﬁ‘tcstu@ﬁ af § ;m?éfé%@]@% RoBAsH Bhibhiby, ob! ast

gro factor ); (xviil) granu yt e macrophage
col & hyp@emunhwntlmgﬂfrdmt wlat¢sGvHIBSFYmbiatwini df)a cwapeane bhthe
. Cream nin supl.. or. NK. s . receptor
inv RN B Shabab AT st M es P A YRS aab F gt §an
antidepbhint (963h a@&rt@élﬁfé? an@ntifaviBhiodiansd#6H (sash bdepferBi, L-dopa,
ZD-0892; (xxi) TNF-al pha converting enzymne inhibitor
ropimxdE)Prarfipekoly, 4 Ml enmlpltqrusuclba@ s&grgggerﬂnﬁ agegilinnesjomP
1nh1lﬂP)e gllh hge{s etfgl( ;(ge%lsésn% 2C 1|ﬁﬁ gn%pnt(e relgﬁﬁpe 18ﬁ113% Wﬁi

antagdrag Oznm&bt)ne z(gX)liis‘t/)a do{)!j]ﬂnbieta(gl‘)m@ﬂc orRB8nhibXeevof reg@Ak] nitric oxide
nodul ating the function of Toll-1ike receptors (TLR)

synthage) pr &@%‘ﬁt ARSI deE $U5B 25 dpRIPREds THRSHRRINALAGINS, A cox-2
mh'i]ﬁ{b??ﬁ?? ptﬁﬁgfg§nﬁe%ﬁ%natgr (xxvii) 25inhibitor of

tran actor activation such as NFkB, API, or
STATEe present invantomptd U fuithof refates tb rllhﬂecmnn‘tnmatmmrof a compound of the

. pharmaceutical ly. accept ab |t thereof, can. al.so
im RO DR BhHB ARy SieRRaf 80 i e agBa of e Jisampent of
acd;g fe)rn %ﬂé‘&?lﬁ (E:)%%ggﬁ:ﬁzas ?fceﬁ%]%r ppeliPherfNAIRING SHigtaB|Br example an

opiant ¢rlcol it wrthercols/ anbanreopihagthicy tdmu gpdiwm aatpoerté, patiirgptiline or

t hereof, a ed in nedical 30oncol ogy, chya n

ot B e Tot Bt PuPE iR P AR SaRa At Bl apen
cycirapprsahamicdgon RirtheP@eNedMdShasdnbin@idans aad'd)mpound of the
chl oranbuci |, busul phan or a nitrosourea);

INVEREgIet &Bbqtmtaéet(tfcekly ascapigble sakh therealt opether ‘wlé f pargnigrally or
topfu!aﬂg 8BM&1 @ﬁ&u&ﬁg lﬂhléﬁd) local anaesthetic agent such as lignocaine or a

derivative thereof,
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28 5-fluorouracil or tegafur, raltitrexed,
nmet hotrexate, cytosine arabi nosi de, hydroxyurea,
w@eomiobabs ne or paclitaxel); an antitunour antPOI/GCBR@S/050486
(for exanple an anthracycline such as adrianycin,
bl eonyci n, doxorubicin, daungnycin, epirubicin,
i darubicin, mtonycin-C, dactinonycin or mthramycin);
an antimtotic agent (for exanple a vinca al kaloid
suc a
o i 5l B e e B O 5 S I3 Mo Blabls sl thereor,
carpdls@bd oeaiis Odjfﬁbl&i&leoﬂ whh bh bati-oftboporesiangneindiuding a hormonal
epi p dophyllotOX|n ch as et oposi t eni posi de,
AU 35 RRIOX S0 P iR %%p anaé%l?&f@&s ﬁgee dippateci i) a
cyt gat ?fes&m F0RAto? UANAARARIAN D ORSLIERNIh T BXRBRACOL the
tanmoxi fen, torem fene, ral oxifene, droloxifene or
invenidox pf e pkjrmaaeutwely a@gpirabkeesaha ptitemerofdmgctheregmlh at (or try(pltase

g R B e et AN Golaires O ey eyt Gerine
enAaft @ B) inhite R ) 3NPas HhsBitop! (vh- kiifidsRd dd18duld fnBibitors including

exanpl e goserelln Ieuprorelln or buserelin), a
Vigy- 6@@@@@@@% (\if exthepgianpiin kn@g@sﬁltmﬂor slecht aatae)mhlblmor of tyrosine

f
kmftgee? (::ra (‘zh eBti(Cf(;IF 2 f Qr I(/IAci’r f(gar)r(?g( @ Sﬁ‘[}‘l’lnligﬁrt ) %mbb 1{118§y1at?) a

or e
serbR-/tiedugihe kdaSdAGhchas di 1ﬂ1ﬂ51t@1fdfdt€1\/IAI’5{1hasle)su@lﬂasq@@mNK protein
whi ch_inhibits cancer cell jinvasion (for exanp

kingsa A1 B opFopelidak er f kg ingplved n@ceﬁwmggwww as a cylin
deéeﬁﬁ%t? :k'ci)\%ré@? v6#w5%§@mfﬁ%@% &@gﬁfbrg@ﬁa{s a@'iog; GSARRAB subl. -
or Buisni.i m:neﬁtfnozmt@oarq&l (@) ammti-gouo\wgéntf MEmmlﬂBbolbhmdme( {xady xanthine

exa anti - b2 anti pbody trastuzun%b or the :
ox g PapsB AR BBl B ) ey agentlgr pragyple probenecid,
sulfih@ReSdRk 35 BehAbRORADRE: (x/&) gi/d'vﬁﬁ'hﬂﬁn&‘dens%&%t BRI L0y trﬁl{sformmg
a Zerine/threonine 20 Kinase 1nhibitor.  am Fnhibit

groofth tdveord HIGAEH:al) gatoletdefivaci gowﬂaﬁ:ﬂ:ﬂoy (I(]DGF) (éx‘a}'rﬁble)bhmt growth
facf@_g(:fgr Qg%%!l%ba%?c? I:tsflg lgi}tgléa\?%faqo ;(_ngf%ranulocyte macrophage

col%&ﬂﬁhlh%a@%@ g@%ﬁ%@%@pzﬁgﬁg}g s:afbsﬁmnr@eefngquxt) kd¥hPiinin NK.subl. or

NI<b$®@2wnq1thm(y@0hakyt)qhws MNIZIYIOD BIC AS Brid B Brel 2( (alheadaritho-4418; (xx)

clagipehBohor 5B 0 SIS 2RO T BN -t Grbseyng iz inhibitor
(TA@Eﬂ'(Qfﬁ)ﬁﬁdl(C@h nitf33xide sﬁﬁh@s@'(ﬂ‘h@@) fhﬁiblt@f (h8) ¢ chemoattractant

pl at el et-derived growh factor g or an inhibitor
recgptor-hemplogansongeeulg cupvessefl aetTcH2 wélm sych as(a/GREH2 antagonist);

(xx"f\( ]tcﬂé@pgé)ro(%% E’%g’ggéeélﬁﬁlg’?}%@ﬁ{lgﬁ% I%Qét oﬁ off % lq lgeff{;ée:ﬁ?ors (TLR),

(xx@Xaigphtembdigatandtthe uaﬁ@tyloaﬁauﬁﬂéigtcheédpajrs @uﬂhl as @OV Br (xxvii)
factor antibody bevaci zumab, a conpound di scl osed in

inhyfgryoy pf gawepﬂmagfpf 3el3gon mhqrp/% Ty orpl A
98/ %3&)%1 ou Bf ﬁle(iﬁ’\?gﬁ Uﬁ] q)rtagﬁﬁlaﬂ\ﬁ%gtzcapxh Hﬂ)ﬁr sa t thereof, can

ani or exarrp T1n tOf O
also bt egrdiin cambﬁﬁuﬁm nathianrexsting theaapglos i fo)r ithe t"@tment of cancer,
2009/ 001129PCT/ GB200 /050486
for example su1ta ¢ agents include
(1) an antiproliferative/antineoplastic drug or a combination thereof, as used in medical
oncology, such as an alkylating agent (for example cis-platin, carboplatin,
cyclophosphamide, nitrogen mustard, melphalan, chlorambucil, busulphan or a

nitrosourea); an antimetabolite (for example an antifolate such as a fluoropyrimidine like
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29 (vi) a vascul ar damagi ng agent such as

conbretastatin A4, or a conpound disclosed in WO
wO0AIAa69 WO 00/ 40529, WO 00/ 41669, WO 01/ 922PdT1/GHEN08/050486

02/ 04434 or WD 02/08213; (vii) an agent used in

anti sense therapy, for exanpjge one directed to one of

the targets |isted above, such as I SI'S 2503, an

anti-ras antisense; 5(viii) an agent used in a gene

e

S A B g S Dl B RO AR SR ol BB s
gerﬁmteBB@Asﬁ paGDEEbT) (egeangtudioue ﬁlﬁtﬁﬂotm’l(zyﬂ'ﬁa;ampib v anghracycline such as

t herap appro ches sucg as those usi.ng cytosine
adranyRIT, QOMYCH, aq)rﬁglcm, FEONYICIN, CPIARRIGI; 1élpru icin, mitomycin-C,

daéﬂfn% 25&%%1%%?&5)’ TR aﬁﬂ%t@ PPLQAE &S§e>¥aﬂl 1% (fﬁ‘l@§ &lkaloid %uch as

patient tolerante to chenotherapy or radiotherapy suc
vinggstingl vinblistig, vedestancengeltbing hea tpyid snuch A0takolxgr tawotere); or a

agent eq ... ot hera approach, for . .
oopfigsre Bty Sos kiR o shrRieRSE B M eibBiide. tgpiposide.
ambATABOBEAEEAt o aQhmpaIth@id); t unour cel I's, such as

transfection with cytokines such as interleukin 2,

(i) W@Sﬁ@l@@gﬁﬁwudl asgaramnog@men o cmljlm;lg tangaxlifsn ytorennfene

raloxﬂfenay to! ox rgeg(gr},] ggdxaf %%&%?1?03% S?%O eecgp{omau ec%ﬁertgr (Sf T ei)](ample
fulasstrait), Qiﬁl dﬂﬁaﬁdragkﬁlf @6t eAmPRItdedltitasideg ﬂh&ml@@ pilgAehesSor

usi ng 15cyt oki ne-transfected tunour cell lines and
CYRIpISFORERELelgi IR Hrinfageais ber/pil RHeagonisoldpreample gosereha,

SO, D91 RS 1 30 SO L9t
inhsikior ((¥od cxdrepit at amstot@e Hetrepoks vamadlo gowsentetanbpaen inhibitor of

descri bed by these Exanples were used as appropri ate:
Sopednagvrsedetst asigEde recor ded usi ng a Bruker DPX300 FT

(iii$ %‘iﬁ%&?%&%ﬁl‘%lty bhcaledT! IMSM 9%18113% g&ﬁét@ﬂoﬁgtemase inhibitor

spectroneter,
likelmagraytasod amhobmbder (ﬁfdﬁelah/&é)plasmm@a:hacmm reddposrdtiedtion);

. (CDCL13). d t d h hi ft
(VBB PheTEriia[ocer JHEAPE: FPVE O HebTo™ o r ARt Lo
exeﬁ'ﬁ’ﬂl& 'tlﬁt' a!nﬁ' oA Qﬁﬁf)g?gastﬁzﬁﬁdw bethe aHFdosH! a‘?lhﬁo%y cetuximab

t=trip g=quart gn=qui ntet, sx=sextet
[CISp, e@mes'ym ttansferew lahlbdnr, aZﬁIQewe tke@set wthitotor nas serine/threonine

windfei oot 2 S Bl B R Ber HUEh Rron it prevamms g EGFR
fan\mswﬁ%ﬁﬁm@@@nmyltdé\éuabmqgicﬁrm@m R orEIRh eIt Re@bx 2 643-

nm “and the nmass i on was det erni ned %el ectrospra

morpitplisapiopexy)Misr4otE s an st g¢fHHEng, )AZPr W é&éﬁ@@ypmg@nyl)-@%

bR 356 5oty T S, RSB RE S
chl@rolﬂ/oﬂﬁlefdphen}a):vmMpma@ptdpnxy)quinazdmﬂ-@aﬁum(EEIHWBZG)@ an
stated. A typical run was 5 mnutes with a 4.0

inhiRifeg péthgrpé%iﬁléhflerwes r%ff@"’ﬂlgcs%’%@@lﬂdn?& 41 ingibitoygd the hepatocyte
CT/ GB2008/ 050486 30 M crowave

gror%xgg%%c?%#é%ﬁ te perfornmed in a Smith Synt hesiser (300

(v)Knantis)giogened dghetrsuthes owr which arhibitsghe s#tdts n@vausulmtgendothelial

te tub S, recomre nuf ur er
ere R e S St G R B el o e U B iag pitgpody
beRIARBBAc it d Yideloked BEWO 97/22596, WO 97/30035, WO 97/32856 or
WO 98/13354), or a compound that works by another mechanism (for example linomide,

an inhibitor of integrin av33 function or an angiostatin);
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5(Merck 7734 grade) and solvent m xtures and gradients

are recorded herein. Purification by reverse phase
w@h/opaed or mance chr onmat ogr aphy was typi cal | yPCT/GB2008/050486

performed using a Perkin Elnmer instrunent using W

detection at 254 nmand a CLg 1500 x 21.2 mm

Phenonenex columm 100 A. Acidic conditions (0.1 to

0.5% formc acid) or basic conditions (anmonia to pH

. ' i tam . .

L AELE ARG A0, LA ROhoRRLUER AT Lol icloscd n WO

99/912[1idﬂ, ived é)bmﬁmawemm?] 16(69;’:1WC80¥/19@IIZ4, vecoimmmﬁgy oaWD 02/08213;
.used as directed in this specificatiaon. Hi purity

(Vuﬁﬁa agen} “§?f{ Pertigenge teranyplor esdmple one A}reﬁrt%% oAl tsdareets

1istﬁcz ?Se@ﬁi VrRhed k2508, foldiomt Bgi@RRr evi ations are used
(vioRlageenaet iin azaley/bxypy rpEoatihriirtyhapicrpppidsyshomiplave aberrant

2oy BPTOR P A0r) Ryt PR PR RS BTt tfied nayme

rd@afihds R BORE Such as those using cytosine deaminase, thymidine kinase or
P EDCEI, N-gfy?}eP%?I am noet hyl cycl o e>}<]yl car bodi i m de}i

a bpNmiNmiteareductismeniyong/ant @pEpshésde irergasy pytiont rderydontor p
chhoI | nhur%rcrlgll O{ﬂegae 2s91 h ag multi-dru istance gene therapy; or
T az%‘B’enzé’tyy 1l 81 TR RPN RgCe & 26
(ixNanr ddnt agratinyh thenhothelpxaiclapproaph) asibah®le ex-vivo and in-vivo
NMP1- et hy1- 2- pyrrol i di none ) )
PIRAGDRE ‘N_lapq%qeﬁgq LAMBRRSeBLCHY Off @ptiait tumour cells, such as transfection

a
s BRI DY BILAG A S T UGrep
stith@vshg Geicd, PipraachdstaphyredscNbed] Spegt, apprebches using transfected
imnl:ﬂ\l/rlfg Eélﬂ%ﬁm allsf c%ftt(ﬁrrlrei-ggnsfected dendritic cells, approaches using
cytokine-transfected tumour cell lines and approaches using anti-idiotypic antibodies.

The invention will now be illustrated by the following Examples, in which standard
techniques known to the skilled chemist and techniques analogous to those described by
these Examples were used as appropriate:

1 H NMR spectra were recorded using a Bruker DPX300 FT spectrometer or via
Flow NMR process using an AVANCE 500 FT spectrometer, and using d6-
dimethylsulphoxide (d6-DMSO) or deuterated chloroform (CDCls) with the data expressed
as chemical shifts in ppm from internal standard TMS on the 6 scale and with multiplicity
(b=broad, s=singlet, d=doublets, t=triplet, qg=quartet, qn=quintet, sx=sextet, h= heptet), and
integration.

Low resolution mass spectra were obtained using a Waters liquid chromatography
mass spectrometry system, where purity was determined by UV absorption at a wavelength
of 254 nm, and the mass ion was determined by electrospray ionisation (Micromass
instrument). The reverse phase column used was a 4.6 mm x 50 mm Phenomenex Synergi
Max-RP 80A and the solvent system was water containing 0.1% formic acid and

acetonitrile unless otherwise stated. A typical run was 5.5 minutes with a 4.0 minute

gradient from 0 -95% acetonitrile.
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TFAtrifluoroacetic acid 30 NaHVDSsodi um

hexanet hyl di si |l yl am de DMAdi net hyl acet am de
wdeAbd)abhy| azodi car boxyl ate WO

2009/ 001129PCT/ GB2008/ 050486 31

nCPBANet a- chl or oper benzi oc j d DVMSQdi net hyl sul phoxi de

DBUL, 8- di azabi cycl o[ 5. 4. 0] undec- 7- ene

DCMli chl or onet hane 5 Reagent 101. OM Hydrochloric acid

(1R SRR 1SR Sotnsriomsd n ity Syphesisr (309 Kwa on
citlier aliyybroralét iyt selodguSng appropriate tubes recommended by the

b] i ndol - 2- Acar bonyl ] cycl ohexanecar boxam de 10
mapyiaCBIFYr. Oy cl ohexane- 1, 2- di carboxylic acid (150 ng,

and STl 830 BRPARURHLALRE St A el Binusie slica gel
(Mewbl78d4 grdnrent soltcetmixiureaenbgradwettarompedrdod bercw. Phrification

by St Ry an bbb B R ro e bt Pl R4 yine o

Pedkin M@er i@ e Pudify DMRdd &1k ht 28 nm and a C18 1500 x 21.2 mm
fluoro-2, 3, 4,5-tetrahydropyrido[ 4, 3-B]indole (166 nu,
Phenogrenaxod pmpnad) 0gd deddig sdnditienss@l 1upilervo detnrie aeid hor agsm

t emperat ure. for ours. : . . .
cort el apaLR Dt vyt poluprt P ey apgetpgile and
wafkr96 mmol ) was added followed by triethylamne (0.36

m., 2.61lmmol) and _
ben2&t £¢lamBs WeraupRied frpmdrisiagpa prEsphbeihgmlogy and used as

dirD&& Al HR'PRARSRIAL €

High purity and dry solvents were supplied from Aldrich and used as delivered.

PCT/GB2008/050486

The following abbreviations are used herein:

BOP I-benzotriazolyoxy-tris-dimethylamino-phosphonium hexafluorophosphate

PyBOP benzotriazolyoxy-tris-pyrrolidino-phosphonium hexafluorophosphate

EDC N,N-dimethylaminoethylcyclohexylcarbodiimide]

DMTMM 4-(4,6-dimethoxy-1,3,5-t5riazin-2-yl)-4-methylmorpholinium chloride

HATU O-(7-azabenzotriazol-1-yl)-N,N,N’, N -tetramethyluronium
hexafluorophosphate

NMP I-methyl-2-pyrrolidinone

DMAP N, N-dimethyl-4-amino-pyridine

DIPEA di-iso-propylethylamine

HPLC high performance liquid chromatography

TBAF tetra-butylammonium fluoride

LCMS liquid Chromatraphy / Mass Spectrometry

DMF di-methylformamide

TFA trifluoroacetic acid

NaHMDS sodium hexamethyldisilylamide

DMA dimethylacetamide

DEAD diethylazodicarboxylate
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20 (PyBOP, 499 ng, 0.96 mmol) and the m xture stirred
overni ght. DMF was renoved in vacuo and the residue
w@asoiobilened between DCM (2 x 30 niL) and 50% brp¢TeBEM®8/050486
m.). The conbined organics were treated with saturated
aqueous sodi um bi carbonate (340 nL) and brine (10 n),
dried (magnesi um sul phate), concentrated in vacuo and
adsorbed onto silica for purification by flash
mat o ¢ acetate / isohexane). To
dgjlﬁ[?fy 2 F%‘EM Bel%ge&(g%m{({ie was triturated twice with
DM$hy dr oudinattiegliyphadideer (2 x 5 m), filtered and dried
under vacuum hi s

DRUR 2R) - NS¢dia \?8%14%1“6‘6?1)%2 [(8-fluoro-1,3,4,5-
D! ahydaﬁh%&:brﬁytmeo[ 4,3 -b]
I ndol-2-yl)carbonyl] cycl ohexanecar boxam de as a white
Resgoini 80 ( 24.00 hiydrotbdoric a8i@ ivBicthapel ESI) : 408.9 (MH) +
1H NVR (400 MHz, DMSO 6 0.8-1.1 (m 2H), 1.3 (m 6H),
1.75 (m 4H,2.4 (m 1H, 2.7-3.0 (m 3H), 3.8 (m
Exgifbie . 5-4.7 (m 2H). 9.9 (m 14, 72(m 1H), 7.3
8.65 (s, 1H), 11.0 (s, 5 Exanple 2
(II(,zR) Q’FI)I @anowéﬂnropﬁl) 2-[€3- ﬂusrtt-éﬁs‘hﬁ*y@trah}ziromyrldgm-

013.2- A

b]1§9§#0 @%ﬂrgﬂn‘é ij )7 11 agéfﬁ‘é‘gg?%oxam de i oFoll ow ng
exanple 1, but startlng with
8-chloro-2, 3,4,5-tetrahydro-1H pyrido[4,3 -b] indole
(91.0 ng, 0.44 mol) rification by silica gel
chr omat ography (e t 0-0100% et hyl
acet at e/ i sohexan ed e (de ed conpound as a
white solid (62.0 17 %yield)u\ Jye ESI) : 426
(MrH) + 151H NWVR L (m 2H), 1.3
(m 6H), 175(m4|—|)24( ,2730(m3|—|)
3.8 (m 2H), 4.5-4.7 (m 2H),77.0 (m 1H), 7.2 (m

O IR ey oo s S A5 Bl G et
anltyeltride K3/ohl0 aﬁcﬂ-lsmyerd ad@D4CFor bhour. The mixture was cooled, concentrated in
vaci'urolfja(l)z]éogrof;‘é%aorn%g r\}vyth] tgl‘Yl%ll’lé) Qnecf((?rle% uarllrdgro\)f(a%mn%%o give (3aR,7aR)-
hexahydro-2-benzofuran-1,3-dione as a white solid. It was taken up in DMF (5 mL), 8-
fluoro-2,3,4,5-tetrahydropyrido[4,3-BJindole (166 mg, 0.87 mmol) was added and the

'oﬂn_vvl

solution stirred at room temperature for 3 hours. 1-Aminocyclopropanecarbonitrile
hydrochloride (114 mg, 0.96 mmol) was added followed by triethylamine (0.36 mL,
2.61mmol) and benzotriazol-1-yloxytripyrrolidinophosphonium hexafluorophosphate
(PyBOP, 499 mg, 0.96 mmol) and the mixture stirred overnight. DMF was removed in
vacuo and the residue partitioned between DCM (2 x 30 mL) and 50% brine (10 mL). The
combined organics were treated with saturated aqueous sodium bicarbonate (10 mL) and
brine (10 mL), dried (magnesium sulphate), concentrated in vacuo and adsorbed onto silica
for purification by flash chromatography (0-80% ethyl acetate / isohexane). To purify
further, the sample was triturated twice with anhydrous diethyl ether (2 x 5 mL), filtered
and dried under vacuum. This gave (1R,2R)-N-(1-cyanocyclopropyl)-2-[(8-fluoro-1,3,4,5-
tetrahydro-2H-pyrido[4,3-b]indol-2-yl)carbonyl]|cyclohexanecarboxamide as a white solid
(24.0 mg, 7%).
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33 Fol | owi ng Exanple 1, but starting with
6-fluoro-2, 3, 4,5-tetrahydro-1H pyrido[ 4, 3- b]indole

w@ 2@8/00m329 0. 87 nmol ) furni shed the desired conpOrG®B2@8/050486
a white solid (119 ng, 34 %yield). M5 (-ye ESI) : 410
(MrH) + 5 1H NWR (400 Mz, DMO 6 0.8-1.1 (m 2H), 1.3
(m 6H), 1.75 (m 4H), 2.4 (m 1H), 2.7-3.0 (m 3H),
3.8 (m 2H), 4.5-4.7 (m 2H), 6.85 (m 1H), 7.3 (m

) £11.0 (s, 1H) io Exanple 4
Mszgpﬁei%I? L(d(@l ;Dén cycl opropyl)-2-(1, 3, 4,5-tetrahydro-2
HNMRr(anM{z?;{MS@)JIsm 82t.1 (m, 2H), 13 (m 6H), 175 (m 4H)24 (m, 1H),

| car bonyl ) cycl ohexanecar boxam d ?H
2. 78 A ) %Hi » Bbat S g (i ), 99(m 1H), 7.2 (m, lH) 73(S ), 8.65

t ety ahydro- 1H pyrido[ 4,3 -b] indole 15 (149
(S’%,i ]é(gcf ﬁni)l) furni shed the desired conpound as a
white solid (109 ng, 32 %yield). M5 (-ye ESI) : 392
(I\/H—|)+ 1H NWVR (400 MHz, DVMSO) 6 0.8-1.1 (m 2H), 1.3
: 175(m 4H), 2.4 (m 1H), 2.7-3.0 (m 3H)),
(
(113}2_53) fzgts glf'))ro 3%5‘{%%1{92(16% EiBlg El>(‘<‘r§ bﬁﬁ'&ol 2LyHedrBonyl]-N-(1
cyz(lﬁ)leya@p@yncﬁcl&ﬂlmnemrﬂomlﬁldteetrahydro 2H pyridol4, 3-b
]i ndol- 2- Acar bonyl ] - N-(1-
cyanocycl opropyl ) cycl Yhexa ecar boxam de 25 34
Fol | owi ng Exanpl e ;
8- brono-2, 3,4,5-t8&
ng, 0.42 mmol) fur)
off-white solid (3.0 ng, 1
470 (MtH) +

Following example 1, but starting with 8-chloro-2,3,4,5-tetrahydro-1H-pyrido[4,3-b]indole

gvvlth

i ][4, 3- M ndle (106
ﬁkﬁ Qupound as an
d) (-ye ESI)

(91.0 mg, 0.44 mmol) and purification by silica gel chromatography (elution with 0-100%
ethyl acetate/isohexane) furnished the desired compound as a white solid (62.0 mg, 17 %
yield).

MS (-ve ESI) : 426 (M+H)"

"H NMR (400 MHz, DMSO) § 0.8-1.1 (m, 2H), 1.3 (m, 6H), 1.75 (m, 4H),2.4 (m, 1H),
2.7-3.0 (m, 3H), 3.8 (m, 2H), 4.5-4.7 (m, 2H), 7.0 (m, 1H), 7.2 (m, 1H), 7.5 (m, 1H), 8.6
(m, 1H), 11.1 (s, 1H)

Example 3
(1R,2R)-N-(1-cyanocyclopropyl)-2-[(6-fluoro-1,3.,4,5-tetrahydro-2 H-pyrido[4,3-

blindol-2-yl)carbonyl]cyclohexanecarboxamide
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5 1H NMR (400 MHz, DVMSO) 6 0.8-1.1 (m 2H), 1.3 (m

6H), 1.75 (m 4H), 2.4 (m 1H), 2.7-3.0 (m 3H), 3.8
w@909db1294.5-4.7 (m 2H), 7.1 (m 1H), 7.3 (npCc1/EB2008/050486

7.6 (m 1H), 8.65 (s, 1H), 11.0 (s, 1H)ioExaane6

(1R, 2R) - N-(1-cyanocycl opropysk) -2-1(6-nmethyl -1, 3, 4, 5-te

trahydro-21-1-pyrido[ 4, 3- b]

i ndol- 2- Acar bonyl ] cycl ohexanecar boxam de

F | . t
" chtinas EARRLC. but o AR LR g Stoopiy it frpyridora. -
b] 1{1(%16 (6%, mg,. 0087 o)) fuf*ruﬂﬁ:ﬁsllikewestrh@ calapounedis aonjirwotld 8519 mg,

a V\lh'dge foam (179 ng, 42 %yield). M5 (+ye ESI) : 425
34E/MF‘PIL 1H NVR (400.132 MHz, CDC13) 6 0.85 - 1.96

, iH, t), 2.87 (2H, m, 3.03 (2H, m,
M%é%éih-s%ﬂgﬂ(@%ﬁ) m, 21 67 - 4(90 (?H, m, 6.(63 (IPH,

7.04 (1H, m), 7.16 (1H, t), 207.35 (1H, m), 8.16

1H 29P 008/ 050486 _35 le 7

H%WM@O M PR AER T b Brpgias-L2s (ebHs 175tk BREA R D
3t r [ [ Y .

2'7[%30 exé%ﬁge xgrsna;gwl %2* Iécgg\?m(ﬁﬂglgg’gﬂﬁ%ﬁg’ %ﬁf%gﬁ%{‘}ﬁ{) 1.0
(s,sl;Halrtl ng with

8-(trifluoronethyl)-2,3,4,5-tetrahydro-1H

pyrido[4, 3-M ndole (240 ng, 1.00 mmol) furnished the
Ex8@pid £d conpound as a yell ow gum (249 ng, 54 %yield).

+ve ESI) : 459 (M+H) + 1H NVR (400. 132 MHz,

(1R2REDY (16cyangey clopropp)21d13.4, fjtetrahgly o-2 18-pyoidp B -bhipdol-2-

3.4.72 s 4 52 - 5.06 (2H, m, 6.81 (1H,
yl“éf‘,"’“?’.”ﬁ%“‘?'i‘ﬂ‘a“ir‘ﬁ b‘?rqf@ d?1*1H s), 7.70 (1H, d), 8.45

(1H, d)
8-(trifluoronethyl 345tetrahydro 2H pyrido[ 4, 3-b
]i ndol e was prepa hre |@WI rmnner -

\N

Following Example 1, but starting with 2,3,4,5-tetrahydro-1H-pyrido[4,3-b]indole
(149 mg, 0.87 mmol) furnished the desired compound as a white solid (109 mg, 32 %
yield).
MS (-ve ESI) : 392 (M+H)"
"H NMR (400 MHz, DMSO) & 0.8-1.1 (m, 2H), 1.3 (m, 6H), 1.75 (m, 4H), 2.4 (m, 1H),
2.7-3.0 (m, 3H), 3.8 (m, 2H), 4.5-4.7 (m, 2H), 7.0 (m, 2H), 7.4 (m, 2H), 8.5 (m, 1H), 11.0
(s, 1H)

Example 5
(1R,2R)-2-|(8-bromo-1,3,4,5-tetrahydro-2H-pyrido[4,3-b]indol-2-yl)carbonyl]-N-(1-

cyanocyclopropyl)cyclohexanecarboxamide

]
N O o
S
Br MY



10

15

20

25

N Fol | owi ng the above exanple but starting with

(4-trifluoronethyl)phenyl hydrazi ne hydrochl oride (1. 36
w@200200mme®l| ) furni shed the desired conpound aspanGsRdos/050486

white solid (1.60 ng, 66 %yield). M5 (+ve ESI) : 240

(MrH) + 1H NWR (400. 132 Mz, V80 6 2.75 (2H, t),3.08

(2H, t),3.94 (2H, s),7.34 (1H, d),7.50 (1H, d),7.75

(1H s),11.30 (1H, s) 36 Exanple 8

e g gﬁﬁi)w&}g %]gia%é?e:‘g %}fﬁ%t%[ﬁ‘hg]%&é 8-Brdnt B2 ABL 10X drd: 1H-Bydido[4,3-

blihdwle Q.H)Z -nAg, & 430mytl o] efiiediciee xlands aed oxapouhd £ an DFdWhionsolg (23.0
Exanpl e 1, but starting with
mgg I2es WekY- 2, 3, 4, 5-tet rahydro- 1H pyri do[ 4, 3- M ndol e
MS ROLE 4J;ngpl%+fur ni shed the desired conpound as a
é%ow solid (192 ny, 46%yield). M5 (+ve ESI) : 421
H) + 1H NVR (400. 132 Mz, CDC13 6 0.82 - 1.91

H%ﬂ%@ SRR s BBl oot 8 AR M 1,
2. 7?‘3 6y 21, (3&9 'm %}984 (3 %IQ)QH 78 nf lhr)rprle 11995(61@1 1H), 8.65

7:19 7.82
(s, (IISHR I2R) NI L- cyanocycl opr opyl) 2-1(9-fluoro-1,3,4,5-te
trahydro- 2H pyri dol4, 3- 15 b]
i ndol- 2- Acar bonyl ] cycl ohexanecar boxam de
ExahBle®) - N- (1-cyanocycl opropyl) -2-[(7-fluoro-1,3,4,5-te
rahydr o- 2H pyri dol4, 3- b]
(1R A8bD--sxsnpRSHATPBY-Rolieruatbylatbdiatetiabydro-2H-pyridol43-

blindol-2-yl)carbonyl]cyclohexanecarboxamide

N

Following Example 1, but starting with 6-chloro-2,3,4,5-tetrahydro-1H-pyrido[4,3-
blindole (206 mg, 1.00 mmol) furnished the desired compound as a white foam (179 mg,
42 % yield).

MS (+ve ESI) : 425 (M+H)"

'H NMR (400.132 MHz, CDCl3) & 0.85-1.96 (11H, m), 2.62 (1H, t), 2.87 (2H, m), 3.03
(2H, m), 3.61 - 4.40 (2H, m), 4.67 - 4.90 (2H, m), 6.63 (1H, d), 7.04 (1H, m), 7.16 (1H, t),
7.35 (1H, m), 8.16 (1H, m)
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37 Fol | owi ng Exanple 1, but starting with a
m xture of 1H pyrido[4, 3-b]i ndol e-9-
wo baoonor129 3, 4, 5-tetrahydro and 1H pyrido[ 4, 3 -P{T/GB2008/050486
i ndol e-7-fluoro-2, 3,4,5-tetrahydro (30:70) (390 ng,
2.05 mmol ) and heating the Pypop reaction mxture at
60 C for 18 of hours furnished the desired conpound as
a mxture of isoners. Purification with col umm
tography (0-80% et hyl acetate / isohexane)
E—Xalgliliﬁﬁﬁed (1R 2R) - N-(1-
(1R;mgmcleémbwdﬁmiiyl)(zgﬂﬁ(u@ﬂlmbnﬁtmﬁlB%S-myﬁfwaﬂfp
ri
pyORSEiat BangaT RS ReR ks smesrERoawide vl | ow sol i d
(34.0 ng, 5 %yield) and (1R 2R)-
N-(1-cyanocycl opropyfye 2-[ (7-fl uoro-1, 3, 4, 5-tetrahydro
-2H pyrido[ 4,3 -b] 0l- 2-
yl) carbonyl ] cycl oh ecar boxam de as a yellow solid
(66.0 ng, 8 %yielN=
i 0(1R, 2R) - N- ( 1- cyanqcygT opr op

ﬁ\_z 1(9-fluoro-1, 3, 4, 5-
t et rahydr o- 2H pyri do[ & 3- /b _
i ndol- 2-yQcar bonyl ] cycl ohexay

~k%del\/[i(we ESI)
409 (M+H) + 1H NI\/R(400.132 O 6 0.8-1.1 (m
2H) 1.3 (m 6H, 1.75 (m 4 2.4 (m 1H), 2.7-3.0

(M Faidwin ﬁafn‘ﬁle 145 i[értl%g%lﬂl g (E%lﬂgbf)otl_nbeﬁly?) £, B]4(5]-'[El}ral'1|\)/dro 1H-

1 (s
pymd@éﬂa]mdo eJ(?-éQ/mgowe In@pfﬂd pyrmished tb(szleﬂmglcﬂomppu@d a3 &yglow gum
(24t9rah31/5ql yr| do[ 4, 3- Db]
29 bonyl ] cycl ohexanecar boxanm de M5 (+ve ESI)
Ms(@@@ﬁj\ﬁm 04 NWR (400.132 MHz, DMSO) 6 0.8-1.1
(m 2H, 1.3 (m 6H, 1.75 (m 4H),2.4 (m 1H),
HZ\H\?IRE(400 (323 M3HD, CIBCI&) & 083 2H)96 (4215 141) 2.39m 3.2604H,an B 3(7M- 4.21

CH 420 0 9. 651 AHY. B Ueron 739, (Ao AT Ahatlos 45

IP? 1H pyrido[ 4, 3-b] i ndol e- 7-
uoro-2, 3,4,5-tetrahydro used as a starting materi al
was prepared as foI | ows: 25Pi peri di n-4-one

hydr ochl or i ( di ssol ved
8-@5‘3&%@%@ 3)43 > g‘ry -ﬁi—weﬂotﬁ}g Biindels “faéﬂ’r%\%fé’& ipghe
folRwfih gﬁﬁ@genylhydra2|ne hydrochl ori de (4.04g, 24.8

nmol’) and the reaction m xture heated at reflux for 1

hour. The mixture was falgd owed to copl to room

tenperature and hydrogeh chl ori de gasy was bubbl ed

t hrough the sol uti oF-tor < Re

Ref | uxi ng was recomrenced . ours. The

30suspensi on was cool ed e £oC

cooled to O C and the resultant

Following the above example but starting with (4-trifluoromethyl)phenylhydrazine

hydrochloride (1.36 g, 10 mmol) furnished the desired compound as an off white solid
(1.60 mg, 66 % yield).
MS (+ve ESI) : 240 (M+H)"

'H NMR (400.132 MHz, DMSO) § 2.75 (2H, 1),3.08 (2H, £),3.94 (2H, 5),7.34 (1H, d),7.50

(1H, d),7.75 (1H, 5),11.30 (1H, s)
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15

filtered and washed with ethanol (c.f. 30 nL). The
resi due was taken up in water (30 nL), 38 nade basic
wowdoa/o@ivbaqueous sodi um hydroxi de and the resubPeT/682008/050486
precipitate filtered off and washed with water to
afforded the desired conpoungs as an off white solid
consisting of a mxture of isoners
(9-fluoro-2, 3,4,5-tetrahydropyrido[ 4, 3-B]indol e:
Exdmbid@r 0- 2, 3,4, 5- tetrahydropyrido[4, 3-B]indol e
~10)) (1.76 g, 37 %yield). The isoners were
(1R, 2RpNa(1adag 06y dypropl IH2R[ (8-nicdhstyo 8 Apfet ety dir 612 Fpyatide [d,3-
used directly in the next step. Exanple 11
b]‘?ﬂ‘ﬂ'zzﬁ)cﬁﬂ-b?ﬂyw&%’é‘%%‘?e&NWWd% 1(8-isopropyl-1,3,4,5
-t et rahydr o- 2H—pyr|daL4 3- b]
i ndol- 2- Acar bonyl ]Jc ’cl ohexanecar boxani de 10

Fol | owi ng Exanpl e but starting with
trahydro 1Hpyri do[ 4, 3- M ndol e

8-isopropyl-2,3,4
(214 ng, 1 mol) 'shed t he desired conpound as a
yel | ow solid (180 ny, Cbl . M8 (+ve ESI) : 433
(M-H) + 151H NVR (400. 6 0.83 - 1.92
(19H, m, 2.58 - 3.09 , NA. 40 (1H, m),
3.88 (1H, m, 4.65 - 4.92 ( .05 (1H, t), 7.23
(1H t), 7.29 (1H, d), 7.85
d
Fol T e E g2t Yt SRS H’e‘% g Pt e
pyrdd[$01H] Qﬁyslep(nem ;ﬂghy tirazl) Aenidbedthd ﬁeﬁfdd@bn@euﬁdlaﬁﬁy@low solid
10 mmol ) furnished the desired conpound as an
(198»ff¥1g\ﬁﬁ|téle£déi id (1.50 g, 71 %yield). Ms (+ve ESI)

400.132 Mz, CDC13) 6 1.29 (6H, d ,
hﬂ%ngQ%%i? ﬂdm4$ﬂ? ( ) ( )

209 (1H, m), 3.22 (2H t), 4.07 (2H,
1H§QMR7(4@@1§21MH£TCD€13)262 ol@H 1.99 (137, 89, £.85(113)m),3%2 (14, m), 3.00
(1H, m), 3.61 and 4.38 (1H, m), 3.86 (3H, d), 3.86 (1H, m), 4.76 (2H, m), 6.68 (1H, d),
6.81 (1H, m), 6.90 (1H, m), 7.19 (1H, m), 7.82 (1H, d)

Examples 9 and 10
(1R,2R)-N-(1-cyanocyclopropyl)-2-[(9-fluoro-1,3.,4,5-tetrahydro-2 H-pyrido[4,3-

blindol-2-yl)carbonyl]cyclohexanecarboxamide

(1R,2R)-N-(1-cyanocyclopropyl)-2-[(7-fluoro-1,3.,4,5-tetrahydro-2 H-pyrido[4,3-

blindol-2-yl)carbonyl]cyclohexanecarboxamide
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Exanpl e 12
(1R, 2R) - N- (1- cyanocycl opropyl) - 2- 1( 8-f | uor o- 5- net hyl -

w0 3004/06t12et r ahydr o- 2Hpyri do [ 4, 3-b] i ndol- 2- yCear/osrgosjos0486
cycl ohexanecar boxam de \ 5Fol |l owi ng Exanple 1, but
starting with 8-fluoro-5-netyiyl-2, 3, 4, 5-tetrahydro-1H
pyrido[4, 3-b]indole (250 ng, 1.04 mmol) and heati ng
t he Pybop reaction m xture at 60 C overnight furnished

t he}?%@?&b%@%ﬁ&g&%%ﬂt &%ﬁ@%m{\'}ﬁ—ﬁ%’&% of l%ﬂﬁN%ﬁF% &éﬁi@ -9-
ﬂugﬂsbﬁ 3, ?Mﬁra@c?% 81;})11.11?1 Zf(ygn_dgggﬂ ?]rlnﬂd&sib (7¥ﬂu?<>>6<b6=|)é 3, 4;,5 Yégﬁ)hwro (30.70)
(396),1;{1{; 22|_95 m&lr%) %d%af(ir}g the ﬂybolgregctéqﬂ mi]gqq}r'e at76(§ (E T lﬁi_q)f%ours
furgi;sﬁﬁx{t'ﬁb d&dided compound as a mixture of i 1ﬁ$m rS. Pur1ﬁcat1on with colump

uoro-5-nethyl-2,3,4,5-tetr ro- 1H pyrido[ 4, 3-b]i
chmdmtcgrmmwﬁl%oerthﬂelcm@d istdhegarsd ﬁnmSh@i (R 2501 was

ey R R ) R B IROR: o e rar 25 oy o3 PRGRlr - 214 o
yl)b’afrb&%[‘]%y&oi@&ﬂaﬁé’c%ﬂﬁm&m@&r Q%@u@&%n& gﬁpo H%r 53 3R1dRE X 1R 2R)-

ssol ved i n met hanol ogen

N-@htyenoagelopropy42-[(d rﬂjm¢r1@14 ﬁiqtrahaéroaﬂd@drlédd 3plendol-2-

mte erat Ny &Nk
PR Bl bR R ah BB R ED 5 Fo QY Bl S st opea
(1R;ERF]\Wltéyahﬁ&ytﬁflﬁopﬂl)‘-zd[l(!)-ﬂﬁowd9(4 smumydre-zmpphabm 3-
the desired conmpound as a brown solid (260 ng, 97 %
b]lyﬁl@r%‘yl)CaZMPV‘MVRIO(MWeEB@WIdDNSO) 6 3.05 (t, 2H),

MRS Pl 1 79 2‘3251‘5 4 Rudi gor . Edwnt d
s o i Blrsdeon . g 5 iy 4
1 Hard7-3100%, 3H).33.8 Bat 2HAgM-4.7RubH), 64D (m, 1H), 7.0 (m, 1H), 7.1 (s, 1H),
8.7 (s, 1H), 11.2 (s, 1H)
(1R,2R)-N-(1-cyanocyclopropyl)-2-[(7-fluoro-1,3.,4,5-tetrahydro-2 H-pyrido[4,3-
blindol-2-yl)carbonyl]cyclohexanecarboxamide

MS (+ve ESI) : 409 (M+H)"

'H NMR (400.132 MHz, DMSO) 6 0.8-1.1 (m, 2H), 1.3 (m, 6H), 1.75 (m, 4H),2.4 (m,
1H), 2.7-3.0 (m, 3H), 3.8 (m, 2H), 4.5-4.7 (m, 2H), 6.8 (m, 1H), 7.05 (m, 1H), 7.4 (m, 1H),
8.7 (s, 1H), 11.0 (s, 1H)
1H-pyrido|4,3-b]indole-9-fluoro-2,3.4,5-tetrahydro and 1H-pyrido[4,3-b]indole- 7-
fluoro-2.3,4,5-tetrahydro used as a starting material was prepared as follows:
Piperidin-4-one hydrochloride (3.37 g, 24.8 mmol) was dissolved in ethanol (80
mL). Water (3 drops) was added followed by 3-fluorophenylhydrazine hydrochloride
(4.04g, 24.8 mmol) and the reaction mixture heated at reflux for 1 hour. The mixture was
allowed to cool to room temperature and hydrogen chloride gas was bubbled through the
solution for approximately 15 minutes. Refluxing was recommenced for 1.5 hours. The
suspension was cooled to room temperature overnight, cooled to 0 °C and the resultant

filtered and washed with ethanol (c.f. 30 mL). The residue was taken up in water (30 mL),
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(2005), 12 pp. CODEN: USXXCO US 2005267130 Al 20051201
CAN 144: 22907 AN 2005: 1262744 CAPLUS Exanple 13

w6 edoR2iRP9 2- 1( 6- br ono- 1, 3, 4, 5-t et r ahydr 0- 2H pyrPCTIGB4008/050486
b] i ndol- 2- Acar bonyl ] - N- ( 1-
cyanocycl opropyl ) cycl ohexanegar boxani de i oFol | owi ng
Exanple 1, but starting with
6- brono- 2, 3, 4, 5-t et rahydr o- 1H pyri do[ 4, 3- M ndol e (251

ool RT3 oo RESHARRA R A, £SO ARS8 o

and/\hfailﬁdfvﬂ&fmzﬁ@ﬂl@ alﬁ@)rdeﬁ&h%i@ﬁneﬂ dbmprhc’(s tven Eﬁh&hlte séﬁ& consisting
MtH) + 151H NVR ﬁ400 132 83 -
of s(t gg)piurerﬁf 1SOJNGES (St p.prot% 3,45- tgt-fal(yiir_ppyﬁ;)do[@ @imflqlp} 7-|i;lonr0 -2,3,4,5-
116
tetr%h%‘llro%rﬁdoggsjﬁhﬁfﬁfg ([3047(@ 7%}('g'|1|?_>|'7)% 3/@1(@8—?{2611 o gt)s-vsse@e glgeparable
by 6ellommrabrSmBodraphy atd tah ydxtordwapyseil dopd]y3inbhé mekokepused
as a starting material was prepared as foll ows:
20Fol | ow ng Exanples 9 and 10 but starting with

Exhdip® prophenyl ) hydrazine (2.24 g, 10 mol ) furni shed
the desired conmpound as an off-white solid (716 ngy, 29

(1RZ §)-dFdycynBo¢yolapreyl)-2-[(B5sppf omyilh 143,45 tRiveRhy diep2 Hapyrido[4,3-
Mz, DVEO 70 (2H t). 3.01 (2H t), 3.84 (2H, s),
”]“Eﬁ‘%’éz'%‘%f’E-‘,yﬁc?’.“g’(?q’i‘i‘ﬁca%",xa?‘.‘é%((1H, Zj), 1088 (1H,S)

s) WD 2009/ 001429PCT/ GB2008/ 050486 41 Exanple 14

(1R 2R)- N- (1- Cyanpcycl opropyl) - 2- 11, 3, 4, 5-tetrahydro-1
H pyrido[ 4, 313] - 7f azai ndol 2-y1) car bonyl ] cycl ohexanecar
boxam de

Following Example 1, but starting with 8-isopropyl-2,3,4,5-tetrahydro-1/1-
pyrido[4,3-b]indole (214 mg, 1 mmol) furnished the desired compound as a yellow solid
(180 mg, 42 % yield).

MS (+ve ESI) : 433 (M+H)"

'H NMR (400.132 MHz, CDCl3) 6 0.83 - 1.92 (19H, m), 2.58 - 3.09 (5H, m), 3.59 and
4.40 (1H, m), 3.88 (1H, m), 4.65 - 4.92 (2H, m), 7.05 (1H, t), 7.23 (1H, t), 7.29 (1H, d),
7.85 (1H, d)

8-isopropyl-2,3.,4,5-tetrahydro-1H-pyrido|4,3-b]indole

Following Examples 9 and 10 but starting with 4-isopropylphenylhydrazine
hydrochloride (1.86 g, 10 mmol) furnished the desired compound as an off-white solid
(1.50 g, 71 % yield).

MS (+ve ESI) : 215 (M+H)"
'H NMR (400.132 MHz, CDCl3) & 1.29 (6H, d), 2.74 (2H, t), 2.99 (1H, m), 3.22 (2H, t),
4.07 (2H, s), 7.02 (1H, m), 7.22 (2H, m), 7.69 (1H, s)
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5Fol | owi ng Exanple 1, but starting wth

2,3,4,5-tetrahydro- 1H pyrido[ 4, 3-1,]-7- azai ndole (200
wogoodboi2o nmol ) and heating the Pybop reacti onPOI/&BR608/050486

at 60 C overnight furnished the desired conpound as an

off white solid (40.0 ng, 9 %?yield). M5 (+ve ESI) :

392 (M+H) + 1H NMR (400.132 MHz, DMsSO 6 0.8-1.1

(m 2H), 1.3 (m 6H), 1.75 (m 4H), 2.4 (m iolH
Examble (m 3H), 3.8 (m 2H), 4.5-4.7 (m 2H), 7.0 (m
——§¥§¥—%é85 (m 1H), 8.13 (m 1H), 8.65 (s, 1H), 11.4
(1K,3R)-N-{1 - aBdoéy chogropy -2y [d8-Bludtb-Syih ethe[-4.3 3 HletVanalr oAdi-e

used as a starting materjal was prepared as foll ows:
PYTQ%“’%@%@ZY‘%@& PFHiWélO&FWWHXBPP% (5 g9, 27.5

mol ) and 1-benzyl pi peridin-4-one (6.18 g, 27.5 mmol)

wer e suspended in et 70 nmL). Acetic acid (2 nl)

was added and the ni red at reflux for 2

hours, cooled to 4

vacuo . The residx

sodi um hydr oxi de

sul phate), 20concentrated i m~acuo and adsorbed onto

oL Sk ARA ¢ G Re PR SRR 8.4 S0t b
pyr%dclk[ﬁ,ezmllﬂabrée@w - $:02R8m B bhd h&lnAg tHd PWHHa2RME8n &fixre at 60 °C

al e yell ow gum whi ch was used crude i'n the next
overaigbt fuomsiicd, th@ depired 00mpowridedsd) yellowBolid (76.0 mg, 17 % yield).

GRS EEO0R1 050400 42 1R (103 132 M,
e N, TG R e

1HRQ . 73 (066h, BH) V65 aflded, 3.9 (h; bienzyd-prpeii 2HN o @REIH), 7.3 (m,
91yridi(ﬁ?lz- thyd?gzgﬂe (%.69 2, 27.5€ﬁhnly angmthg (
2Hpi8q (PelBtirred gently at 150 C for 24 hours. The

St Y 2 R s e PSP S i SR p oo sca as
start@ahateral Was tpueparadas fokeles:basi ¢ with 2M aqueous sodi um
hydr oxi de and extracted with ethyl acetate (3 x 300
m.). The conbined organic éxtracts io were treated
with brine (90 nlL), dried (Nadiu ul phat e),
concentrated in vacuo and_ g bed [onto silica for
purification by chromat/p ng with 0-10%
met hanol / dichl or onet § stard col oured solid
obtai ned (3.80 g) was sho¥ by NVR not to be pure and
was thus triturated w a small vol une of
di chl oronet hane, filtefed and dried to furnish the

tergoﬁ?){yl-l% %}1?0?0- in{gtﬂylgf'ﬁ ,@I ,SS-F‘er‘Erglh}ch!) Y -Sygridso‘fjl ,i.’) -%] ﬂlﬁbl%g-gdrb g’xzylate4

(340 mg, 1.12 mmol) was dissolved in methanol (10 mL). 4N Hydrogen chloride in 1,4-

dioxan (1 mL) was added and the solution stirred at room temperature overnight. The
reaction mixture was concentrated in vacuo, azeotroped once with toluene and dried under

vacuum to furnish the desired compound as a brown solid (260 mg, 97 % yield).

'H NMR (400.132 MHz, DMSO) & 3.05 (t, 2H), 3.45 (t, 2H), 3.65 (s, 3H), 4.25 (s, 2H),
7.0 (t, 1H), 7.3(d, 1H), 7.5(m, 1H), 9.7 (s, 1H)

4 Ruediger, Edward H.; Deon, Daniel H.; Kadow, John F. Preparation of
tetrahydrocarbolines for treatment of HIV infection and AIDS. U.S. Pat. Appl. Publ.
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151H NWMR (400.132 MHz, DMSO 6 2.8 (s, 4H), 3.6 (s,

2H), 3.75 (s, 2H), 6.95 (m 1H), 7.35 (m 5H), 7.7 (d,
wdakhog/oBi12o (s, 1H), 11.35 (s, 1H) c¢) PCT/GB2008/050486

2,3,4,5-Tetrahydro-1- benzyl - pyri do[ 4, 3-B] - 7- azai ndol e

(2.90 g, 11.0 nmol ), amoni ypy 20 formate (2.78 g, 44.0

mmol ) and 20 % pal | adi um hydroxi de on carbon (290 ng)

wer e suspended in ethanol (200 mL) and stirred under

| ux, Af ] ' f or 9
Ol T afi PRGN CEPLSS, SITERUATD F BB S48 EAR 422907
ANDOOS: 176244 aCBIdiS was filtered off through celi te,
washed with a small vol une of dichl oronethane and the
conbined filtrate concentrated in vacuo and dri ed
ExHS® 1yacuum to furnish the desired 25conpound as an
te solid (1.90 g, 100 %vyield). 43 1H NWR

(1R,2BH2182bMao-13yEOetdaRy di of2H-pgHylp|433-05nd el 2-2harbdng-V-(1-
cyz%rio:cyéggl" 692&%@%%&1‘%6%[&%% H, 8.05 (m 1H, 11.2

5(1R, 2R) - N- ( 1- cyanocycl opr opyl) - 2- ({8-[ (di et hyl am no)
net hyl ] -1, 3, 4, 5-t et rahydr o-

2H pyri dol4, 3-b]ind 2-yl I carbonyl ) cycl ohexanecar boxa
m de Fol | owi ng Exg 1, but starting with

N, N- di met hy1- 1- (@rs, et r ahydg 0- 1H-

pyrido[ 4, 3- M ndol - | Nangm n‘\e_,(l330 ng, 1.44 nmol)
and heating the Pybop re i@ m ® at 60 C
overni ght furnished the desir¢g und as an off
white solid (102 ng, 16 %yi el M5 (+ve ESI) : 448
(MrH) + 1H NMR (400. 132 Mz, DMSO 6 0.8-1.1 (m 2H),
13(m6H) 175(m4|—|)27(m8|—|) 3.0 (m 2H),

?oﬁy%éé }(%;]amf%l ﬁanl starl‘fpng Wlth 6-br0m % 42 %_Qetraﬁy(%ro Vi pyrido[4,3-

b]mdole (251 mg, 1.0 mmol) and heating the Pybop reaction mixture at 60 °C overnight

furnished the desired compound as a white foam (306 mg, 65 % yield).
MS (+ve ESI) : 469 (M+H)"

'H NMR (400.132 MHz, CDCl3) 6 0.83 - 1.96 (13H, m), 2.62 (1H, t), 2.87 (1H, m), 3.03
(1H, m), 3.61 - 4.39 (2H, m), 4.77 (2H, m), 6.68 (1H, d), 6.99 (1H, m), 7.31 (1H, t), 7.38
(1H, t), 8.12 (1H, s)
6-bromo-2,3.4,5-tetrahydro-1H-pyrido[4,3-b]indole used as a starting material was
prepared as follows:

Following Examples 9 and 10 but starting with (2-bromophenyl)hydrazine (2.24 g,
10 mmol) furnished the desired compound as an off-white solid (716 mg, 29 % yield)
MS (+ve ESI) : 251 (M+H)"

'H NMR (400.132 MHz, DMSO) § 2.70 (2H, 1), 3.01 (2H, 1), 3.84 (2H, s), 6.88 (1H, 1),
7.20 (1H, d), 7.33 (1H, d), 10.88 (1H, s)
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157.6 (m 1H), 8.65 (m 1H), 11.1 (s, 1H)
N, N-di net hy1-1-(2, 3, 4, 5-tetrahydro- 1H pyrido[ 4, 3-b]i nd

WO 20080y@et hanam ne N Fol | owi ng Exanpl e BGr/6BR008/050486
starting wth dinmethylam nonet hyl phenyl hydr azi ne
hydrochl orides (3.90 g, 5.36mol). The residue was
purified by silica gel 20 chromatography. Eluting with
100 % di chl oronet hane then increased polarity to 5 %

Exgggi:eoyﬁ anmoni a i_n 50 % et hanol [/ di c_hI or onet hane

ed the desired conmpound as a |ight brown gum
(1R,4R§)—N¥@-C§Zﬂbcybbbd()pyl) 2—41,3l'4 MNder {1 @0 o-1 B pMtid o [4BVBY -dzaindol-
2.1 (s, 6H), 2.7 ( 2(m 3H), 3.85 (s, 2H),
Z'Yé).cgﬂ"’("allcwﬂhex?“%agh?xaﬁbde 10.6 (s, 1H) 5J. Moron,
etc, J. HeterocyclicyChemstry, 1992, 29(6), 1573-1576
5 Exarrpl e 16

(1R 2R) - N-(1-cya ‘ py 1) 2- { 18- (et hyl sul fonyl) -
1,3, 4,5-tetrahydo- 2Hpyri ;3-1 i -2-yl ] carbonyl |
cycl ohexanecar boxar LR g 1, but

starting with
8- (net hyl sul fonyl) -2, 3, 4, 5-
pyrido[ 4, 3-M ndol e (200 ng, 0.80 nmol) and heating the

Py bepliswiag Hxamp X thut fading §athQ, OM e Rirghidrd-UFHnp e, s he-7-
desi red conpound as an off white solid (156 nmg, 42 %
azajidel1§200 pep, (14hpemmg))jand hegng thpPybop reactw:{lmlllmm:ae @b’ G gpernight

fu%h‘ed%@%mﬁ oo B o it (080 g8 3 o

MY @veBI)) : I2AMKIY) (M 2H), 7.45 (m 1H), 7 55 (m
151H), 8.1 (m 1H), 8.65 (s, 1H), 11.5 (s, 1H
Hmmmmn(ynsmmmm)lsa)) 8 0&-5- lt(ei; eHhyidd on 6HpY 75 dof, 4H;& 0} (m,

1) 959 MRS $RRCH). 0 405 GLESY Ot BISS5 (n, M), £.13 (m,

1H), 8.65 (s, 1H), 11.4 (s, 1H)

(@]

2,3,4,5-tetrahydro-1H-pyrido|4,3-b]-7azaindole used as a starting material was prepared

a) 2-Hydrazinopyridine dihydrochloride (5 g, 27.5 mmol) and 1-benzylpiperidin-4-one
(6.18 g, 27.5 mmol) were suspended in ethanol (70 mL). Acetic acid (2 mL) was added and

as follows:

the mixture stirred at reflux for 2 hours, cooled to room temperature and concentrated in
vacuo. The residue was partitioned between 2N aqueous sodium hydroxide (10 mL) and
dichloromethane (2 x 30 mL) and combined organics were dried (sodium sulphate),
concentrated in vacuo and adsorbed onto silica for purification by chromatography eluting
with 0-15% methanol / dichloromethane. This gave 1-benzylpiperidin-4-one pyridin-2-
ylhydrazone as a pale yellow gum which was used crude in the next reaction (7.70 g, 100

% yield).
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N-N / 20 4- (Met hyl sul phonyl ) phenyl hydr azi ne (1. 00
g, 5.37 mol) was suspended in ethanol (30 nL). Water

w@ 300dnons) was added fol |l owed by 4-pi peri done PCT/GB2008/050486
di hydrochl oride (925 ng, 5.37 mml) and acetic acid (1
m.) and the m xture stirred gnder reflux for 1 hour.
It was allowed to cool to roomtenperature and
concentrated i n vacuo, azeotroped once with tol uene

1..and dried under vacuum_ Thi

HANMRB: (H)9-484 M DMEQ10 2235(6>| ?&Qr ?—&y(ral%ﬁn%é&mn%fﬁbﬁuﬁ {he?H), 6.7

<mz%%%? %f%@e&%’ééﬁb%@’os#ﬁﬁ Iﬁggl(\(}é (Erj 1. IQ:%?(O)@ I:H)268

(MtH) + 1H NVR (400 MHz, DMBO 6 2.7(m 4H), 3.3(s,

3H), 3.6 (m 4H), 7.25 (d, ZFD 7.7 (d, 2H. 5Po

4- Met hyl sul fonyl - N- (4- s,’“-o)anlllne
hydrochl oride (1.5§_9 spended in
acetic acid (30 \ tenperature
under argon. Bor oOR tri'Iuorlde diethyl etherate (1.26
m., 10.3 nmol) was\a@ded in one portion and the yellow
suspension stirred at 90 C for 2 hours resulting in a

b) Belgphasploriocid (G9rg) Wats aglged tod -yl Wiperigin-tens pyridin-2-
ylh&&‘!{%& eaw 5 %’?‘% | neg?tgé @ﬁﬁ‘é‘%ﬁﬁg% guel‘o(/zag‘f% otk '1*& 24 hours. The

esl Ue V\ﬁ par etween sodi
mikoieh wad adelddlo rden)l tenstralietind ian@) anas ét&de)d td (B@d’aik)up the

Conbi ned organics were dried (sodi um
PolyBRRsSBA I GIGA SN VAR TFACdMEIYS MEe dadh 681% wfﬁ%?«)é” pgicous sodium
11k 1
hyd%&ldé L E@EA BT Mt aﬁpl écle{ak&(g ﬁanﬁe;.q%g&%@ AWM tracts

5% aqueous anmoni 50% ave
Weﬁe— tn@ltdﬂa\mﬂh btiph@OyiE R d8ed (Sdium sulphate), concentrated in vacuo and

adsorbed onto silica for purification by chromatography eluting with 0-10% methanol /

dichloromethane. The mustard coloured solid obtained (3.80 g) was shown by NMR not to
be pure and was thus triturated with a small volume of dichloromethane, filtered and dried

to furnish the desired compound as a sand coloured solid (3.00 g, 42 % yield).

'H NMR (400.132 MHz, DMSO0) 5 2.8 (s, 4H), 3.6 (s, 2H), 3.75 (s, 2H), 6.95 (m, 1H),
7.35 (m, 5H), 7.7 (d, 1H), 8.1 (s, 1H), 11.35 (s, 1H)

¢) 2,3,4,5-Tetrahydro-1-benzyl-pyrido[4,3-B]-7-azaindole (2.90 g, 11.0 mmol), ammonium
formate (2.78 g, 44.0 mmol) and 20 % palladium hydroxide on carbon (290 mg) were
suspended in ethanol (200 mL) and stirred under reflux. After 1 hour, more ammonium
formate (695 mg, 1 equivalent) was added and refluxing continued for 1 hour. The catalyst
was filtered off through celite, washed with a small volume of dichloromethane and the
combined filtrate concentrated in vacuo and dried under vacuum to furnish the desired

compound as an off white solid (1.90 g, 100 % yield).
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15t et rahydropyri do[ 4, 3-M ndol e as a pal e yell ow foam

(560 ng, 44% . 1H NMR (400 MHz, DMSO) 6 2.7 (m 2H),
wa2@8/m122H), 3.15 (s, 3H), 3.9 (s, 2H), 7.5 (PeT/2BHR008/050486

7.95 (s, 1H), 11.4 (s, 1H). 20 Exanple 17

(1R 2R) - N-(1-cyanocycl opropyg) - 2- [ ( 6- met hoxy- 1, 3, 4, 5-t

etrahydro- 2H pyri dol4, 3- b]

i ndol- 2- Acar bonyl ] cycl ohexanecar boxarri de 46

Fol | owi n starti

Hé\IMBt(ﬁBQ$322N§{74 D;Mﬁ@ﬂ éaﬁy@ﬂa&m@%m 851943 83 % AddI16 (o), 7.7
, the d d d I
(@ g8, TR ol AERERE (1C L ve B Azt (e
51H NMVR (400. 132 MHz, CDC13) 6 0.82 - 1.97 (12H, m,
2.59 - 3.08 (4H, m, 3.56 (1H, m, 3.86 (1H, m, 3.94
Example 1§ "~ 4 42 (OH, ), 4.65 - 4.90 (2H, n), 6.64 (1H,

ar 21{%@’-@ faﬁb@cﬁ)pro?y? (&ggk éfﬁ}%f_lll_)%;}gll 3§lﬂ1l§¥h§ﬂ) ,3.4, c?o etrahydro-

2Hopyid a4, 3ab]st(h)ﬂ-ﬂmyanhmleyﬂ)cablohmmczaﬂuQKM1®s foI | ows:
10 As for Exanple 13 but starting with
2- met hoxyphenyl hydr azime hydrochl oride (1.38 g, 10
mol ) furnished t i regy_caogpound as a brown solid

(712 nmy, 35 %yi & uﬁd rectly in the
next step. H NVR (4Q0. ¥32 DVBO) 6 2.65
(2H, t), 3.01 (2 . s 3. (3H, s),
156.59 (1H, d), 684 (1H, t .91 (1H, d), 10.71 (1H,

s) Exanple 18 /
(1R, 2R) - N- (1- cyanocycl opropyl) - 2- (1H-spirol i soqui nolin
e- 4FdHpvingHxdimple R bathtarting with N,N-dimethyl-1-(2,3,4,5-tetrahydro-1H-

pyly ([100[2 r?abb% %0? gy 2 ea)r(lgrqner{:e (59 Xmagwl %ﬁ n%gol) and heating the Pybop reaction
mixture at 60 °C overnight furnished the desired compound as an off white solid (102 mg,
16 % yield).

MS (+ve ESI) : 448 (M+H)"

'H NMR (400.132 MHz, DMSO) 6 0.8-1.1 (m, 2H), 1.3 (m, 6H), 1.75 (m, 4H),2.7 (m,
8H), 3.0 (m, 2H), 3.85 (m, 2H), 4.3 (m, 2H), 4.4-4.9 (m, 2H), 7.1 (m, 1H), 7.35 (m, 1H),
7.6 (m, 1H), 8.65 (m, 1H), 11.1 (s, 1H)
N,N-dimethyl-1-(2,3,4,5-tetrahydro-1H-pyrido[4,3-b]indol-8-yl)methanamine

N

N—
/

Following Example 13 but starting with dimethylaminomethylphenylhydrazine
hydrochloride® (3.90 g, 5.36 mmol). The residue was purified by silica gel
chromatography. Eluting with 100 % dichloromethane then increased polarity to 5 %
aqueous ammonia in 50 % ethanol / dichloromethane furnished the desired compound as a

light brown gum (450 mg, 37% yield).



To a solution of tert-butyl 2-R(1R 2R)-2-{[(1-

cyanocycl opropyl ) am no] car bonyl f
wey@bobazxyl ) car bonyl] - 2, 3-di hydro-1H, 1' H 47 PCT/GB2008/050486

spi ro[isoqui noline-4,4"-piperidine]-1'-carboxyl ate

(100 ng, 0.19 mmol) in DCM (O nL) was added TFA (22

nmg, 0.19 mmol) dropwi se and the reaction m xture

stirred for 4 hours. The reaction mxture mas
1..concentrated in-vacuo_and the residue pur

HPMRAApLE Mite %ﬁﬁé}béﬁdl We@H BRI Ul dHAi 1- ﬁ( 3H) Vs (s, 2H),

[ r| el I ed; pH adjusted to >9 with
69Q&§’ﬁ2)?%1gégﬁﬁ %g ﬁﬁ@ﬁters 100mm x 19mm XBri dge C18
*J. Morog, @td) ﬂnHetEfday&clﬂcﬁ@hﬁrhmrﬁ 198D 20660t 12V3=180761Y0NH3/ Vat er

Sol vent B = CH3CN;, X=230nn) to furnish the desired
conpound as a white solid (58.0 ng, 73 %yield). M

5 EXQ&%&{%‘SI) : 421 (MFH) + 1H NWR (400.13 MHz, CDC13) M 04
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1H, nm), 1.15 - 1.21 (1H, n), 1.31-1.62 (6H, 10
(1m3)-w-(aecymneeyc@@ﬂppy@-,z-asmﬁnethﬁsmwmﬂ,s,A;S;teﬁr.aﬁgdn(olw-

, - 3. 5 3,48-4.34 (2H .m), 4.75-4.79

Py{%ﬂ[“ﬁiﬁﬁ“‘i‘?‘%yé Hbﬂé?l}cw!@fxaqqq?rliax,anv@lg (1H, m,
7.26 (1H, d), 7.45 (}{_pRtert-butyl
2-101R, 2R) - 2-{[ ( 1- cyANnQ
ohexyl ) car bonyl ] - S- i
"H spirol |l soqui nG8 g- 4, 4- p|p=r|gét?] ~ car boxyl at e
Oy0< 15 20 « Q\t starting
with tert-butyPsd_
2, 3-di hydr o- 1FI1/H§p|ro[|soc ol ine-4,4" - plperldlne]
1'-carboxylate (655 ng, 1.93 nmol) furnished the
de: Fgﬁ%iﬁ%‘ﬁ%‘ﬁﬂ@% ﬁ%u@st&ﬁ’ﬂng Wilhes }_lgm&hifls&l?&@l)r@?) 43 eHuhydro-171-
yi

pyrido[4, 3 b]mdole (200 mg, 0. 80 mmol) and heatmg the Pybop reaction mixture at 60 °C

overnight furnished the desired compound as an off white solid (156 mg, 42 % yield).
MS (+ve ESI) : 469 (M+H)"

'H NMR (400.132 MHz, DMSO) 6 0.8-1.1 (m, 2H), 1.3 (m, 6H), 1.75 (m, 4H), 2.4 (m,
1H), 2.7-3.0 (m, 3H), 3.15 (m, 3H), 3.85 (m, 2H), 4.4-4.9 (m, 2H), 7.45 (m, 1H), 7.55 (m,
1H), 8.1 (m, 1H), 8.65 (s, 1H), 11.5 (s, 1H)

8-(Methylsulfonyl)-1,3,4,5-tetrahydro-2 H-pyrido|4,3-b]indole was prepared in the

N\
S

N
]
0

following manner:-

4-(Methylsulphonyl)phenylhydrazine (1.00 g, 5.37 mmol) was suspended in ethanol (30
mL). Water (3 drops) was added followed by 4-piperidone dihydrochloride (925 mg, 5.37
mmol) and acetic acid (1 mL) and the mixture stirred under reflux for 1 hour. It was
allowed to cool to room temperature and concentrated in vacuo, azeotroped once with
toluene and dried under vacuum. This gave 4-methylsulfonyl-N-(4-

piperidylideneamino)aniline hydrochloride as a yellow solid (1.57 g, 96%).
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(1R, 2R)-2-1(6-chloro-1, 3,4, 5-tetrahydro-2H pyri dol4, 3-
whpomdohi2®- Acar bonyl ] - N-( 1- PCT/GB2008/050486

cyanocycl opr opyl ) cycl ohexanecar boxam de 5Fol | owi ng

Exanple 1 but starting with 44

6-chl oro-2, 3, 4,5-tetrahydro- 1H pyrido[ 4, 3- M ndol e

(206 ng, 1.9 mmol) furnished the desired conpound as a

white foam (179 ng, 42 %yield). M5 (+ve ESI) : 425

(MtH) + 1H NVR (400. 13 MHz, CDC13) 6 0.85 - 1.96 (11H
MSive ESR: 168HMH)" 2. 87 (2H, nm), 3.03 10(2H, m), 3.61 -

4.40 (2H 4.67 - 4.90 (2H 6.63 (1H d 7. 04
H MR (%QQ Mﬂ%@l\(l&@@ 5t2)7,(m741§(£ 3(§£HTT3)H?) i,’>-6s§m1%Hé,17|-i,35) i 2H),7.7 @,
Hi-chloro-2,3,4,5-tetrahydro-1kbpyrido[4,3-b]indole

ol l owi ng Exanple 13 but starting with

(2- chl or ophenyl ) hydrazi ne hydro oride 15 (1.79 g, 10

mol ) furni shed the desirged co pound as an off white

solid (592 mgy, 29 %yi el A ESI) : 207 (MH) +

1H NVR (400. 13 MHz, DMSO) .70 (2H, m, 3.02 (2H,

m, 3.85 (2H, m, 6.93 (1 m, 7.07 (1H, m, 7.23 -

7.38 (1H, m, 11.00 (19’/%

4-Methylsulfonyl-N-(4-piperidylideneamino)aniline hydrochloride (1.56 g, 5.13
mmol) was suspended in acetic acid (30 mL) and stirred at room temperature under argon.
Boron trifluoride diethyl etherate (1.26 mL, 10.3 mmol) was added in one portion and the
yellow suspension stirred at 90 °C for 2 hours resulting in a deep red solution. It was
cooled to room temperature and acetic acid removed in vacuo. The residue was partitioned
between 2N aqueous sodium hydroxide (30 mL) and dichloromethane (2 x 100mL).
Combined organics were dried (sodium sulphate), concentrated in vacuo and adsorbed onto
silica for purification by flash silica chromatography (100% DCM to 5% aqueous
ammoniin 50% ethanol / DCM). This gave 8-methanesulphonyl-2,3,4,5-
tetrahydropyrido[4,3-b]indole as a pale yellow foam (560 mg, 44%).

1H NMR (400 MHz, DMSO) & 2.7 (m, 2H), 3.05(m, 2H), 3.15 (s, 3H), 3.9 (s, 2H), 7.5 (m,
2H), 7.95 (s, 1H), 11.4 (s, 1H).

Example 17
(1R,2R)-N-(1-cyanocyclopropyl)-2-|(6-methoxy-1,3,4,5-tetrahydro-2H-pyrido[4,3-

blindol-2-yl)carbonyl]cyclohexanecarboxamide
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(1R, 2R) - N- (1- cyanocycl opropyl) - 2- 1(6-cyano-1, 3,4, 5-t et
W0 alwaon221-/ - pyrido [4, 3- b] indol-2-yQcar bongtt/GB2008/050486
cycl ohexanecar boxani de 5 Fol  owi ng Exanple 1,
but starting wth 6
2,3,4,5-tetrahydro- 1H pyri doét 4, 3-b] i ndol e6-carbonitril
e [ WD 2004/ 056324] (198 ng, 1.00 mmol) furnished the

des f SO} | Y/ 9
o of G TRAHPIE ESuGunb GuR PR B IR erer
pyIMhli[4 3EB\]’51@bleQ269nrg, 1 nfidolf forni2hd thd ddsired cbnPpourdras H¥Hllow gum
88 (m 4H), 2.40 - 2.48 (m 1H), 2.55 - 3.07
(27(1rﬁlgéﬁ)ﬂ>ygel@8 3.94 (m 2H), 4.61 (q, 1H), 4.78 (s,

9 1 7.53 (t, 1 7.85 , 1H),
M%@ﬁl%dp it (K/{ﬂl{%) E(Bgn (sH)lH) 15 (ExarrpIH)e 21 (a "

TH(NNZRZRDO. M ey @Iay G’IQ onwly)azHlﬁl? 2% hybg i 18), 3:96] 1H,
t rahydro- 6H pyrrol 0 12,
m)d3.p§ £ iHdim), 69 (PHad bl @HcynlzbhﬁxaﬁecwbnmrﬁﬂéH 906.89 (1H,

R 2R) - - | 1)-2-[1,3, 4, 5-tetrahydro-1
SN oy S S PR LS S oS
6- Iﬁét}lsiﬂf bgr,mb }%mmsnaﬂgyﬁabwﬁmlﬂmé xR Lstdring didial was

ny, was di ssolved in DM (5 nL) and stlrred
prea@red@@fnltoe\ﬁsperature under argon. |odonmethane (0.012
m.) was added followed by sodi um hydride (9.0 ng, 0.20
mrol ). After 1 hour, the rf on was 50 quenched
with brine (10 ni) an\pa pned wth ethyl acetate
(3 x 30 nL). Conbi ned gyganie~ayxtracts were dried
(sodi um sul phate), concentrat edp)rfi—~yvacuo and adsor bed
onto silica for purificati omNb chr omat ogr aphy
(0-5% et hanol / dichl or onet hang hi s gave
(1R, 2R) - N- (1- cyanocycl opropyl)-2-T1, 3,4, 5-tetrahydro-1

H p)&%ifgpﬁﬁn?p'lgh BﬁN’tarting with 2-methoxyphenylhydrazine hydrochloride
(1.38 g, 10 mmol) furnished the desired compound as a brown solid (712 mg, 35 % yield)

which was used directly in the next step.

'H NMR (400.132 MHz, DMSO0) § 2.65 (2H, t), 3.01 (2H, 1), 3.83 (2H, s), 3.89 (3H, 3),
6.59 (1H, d), 6.84 (1H, 1), 6.91 (1H, d), 10.71 (1H, s)

Example 18
(1R,2R)-N-(1-cyanocyclopropyl)-2-(1H-spiro[isoquinoline-4,4'-piperidin]-2(3 H)-

ylecarbonyl)cyclohexanecarboxamide

To a solution of fert-butyl 2-[((1R,2R)-2-{[(1-
cyanocyclopropyl)amino]carbonyl | cyclohexyl)carbonyl]-2,3-dihydro-1H,1'H-
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5nmet hyl azai ndol- 2-yl ) carbonyl ] cycl ohexanecar boxam de
as a white solid (42.0 ng, 52%. MsS (+ve ESI) : 406

wo bobos112¢4 NVR (400 MHz, DVBO 6 0.8-1.1 (m 2P)T/GB2®8/050486
(m 6H), 1.75 (m 4H), 2.4 (m 1H), 2.65-3.2 (m 3H),
3.65 (m 3H), 3.9 (m 2H), 4pH-4.75 (m 2H), 7.0 (m
1H, 7.85 (m 1H), 8.15 (m 1H), 8.65 (s, 1H). 10
Exanpl e 22

spiglo][&)@ ll\il {425 &}‘ g%?%%éj:-lg—g%@ﬂ@&fe%lé&&g,( A %5151 Relle é)?O mL)

wab hdded a2 (Ml thga0. byl gl cyrop e ive xad erathaa midird Sirred for 4 hours.
Fol | owi ng Exanple 1, but star i

The r%@@fymgﬁvlfemfozwsﬂtr&teé I8 éﬂ?ﬂ&'@?@ﬁ%ﬁ r?@?i&y? Pedfiof by asiGidPLC
(th® lz@mﬁ QW dﬂ%tegqx(lmkéto&%@} %65%1&%% ﬂﬁ%ﬂ%@??@@%ﬁq\lm,

as a |te sol i +ve ESI)
injecteétbahtg MW ters THOMNMRX (1 40th XBﬁdgHE,lé% BVBGuntn; Blok01 6mIls/@mn;
(m 2 1.22 - 1.54 4 - 2.47

: 1H),
SolyegrA H)Ozl TP HAY atgH)Solv(@rrng —(}_%Pb@}l;) A=230gm) 1o lg,.l_r@iyh I(_l?ﬁ desired

4 3.48 - 3.93 4H) ,
A
MﬁgkveES)I) ZBZ.I@MJ(H) 2H) 10.94 (s, 1H)

TR S I VR

m) 1286 ff‘ﬁzftxht, b0 ehenyh iy dngal fe k), £88-3.11 (SH, m), 3.48-4.34
(2H, m), 4.75-4.79 (2H, m), 7.06 (1H, s), 7.11 (1H, m), 7.19 (1H, m), 7.26 (1H, d), 7.45
(1H, m)

tert-butyl 2-[((1R,2R)-2-{[(1-cyanocyclopropyl)amino]carbonyl}cyclohexyl)carbonyl]-
2,3-dihydro-1H,1' H-spiro[isoquinoline-4,4'-piperidine]-1'-carboxylate

Following Example 1, but starting with ter¢-butyl 2,3-dihydro-1/,1'H-
spiro[isoquinoline-4,4'-piperidine]-1'-carboxylate (655 mg, 1.93 mmol) furnished the
desired compound as a colourless oil (285 mg, 30 % yield).

MS (-ve ESI) : 519 (M-H)"
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/| A partial solution of the 2-nethylmercapto aniline
(10.0 nL, 80.0 mmol) in conc. hydrochloric acid (100
wok)ooand29 ri f | uoroacetic acid (60 nL) was cool POT/GB2@8/050486
0 C and mai ntained there during the addition of a
soution of the sodiumnitritg (6.63 g, 96.0 mmol) 5 in
water (22 nmL) over 30 mn. The reaction was stirred at
the sane tenp for a further | h when tin chloride (30.3
Ex3mphd nmmol ) in hydrochloric acid (50 nL) was added
mn. The reaction was allowed to warmw th
(12 Ry-24[ (5 clelv Bu-Dj3gH5-tetiftey dr oM -pi rido BicH-b[indel2-Fl) ¢drbo ey ] - V-(1-
of f, washed with IPA and drjed (17.8 g) M5 (+ve ESI) :
CY%B’&Y‘{IRH‘F‘DWDH‘FIQWXNW%@W‘E@Q MHz, DMSO 0 2.43 (s,
3H), 7.03 (q, 2H), 21 -7.28 (m 1H), 7.35 (d, 1H),
7.74 (s, 1H), 10.7 2
6- (et hyl t hi o)-? ‘
le 15 Thé&

hi o) ghenyl hydrazine (5.32g,
2 (#.07¢y 30.0 nmmmol) were

partially dissolved i n\thes/ethanols ( Nand heat ed

initially to reflux for . AL yé%%itateformed

fromthe al nost clear sol utio reacti on was then

treated with the cone hydrochl®s acid (2.5 nL) and

di | W t ther, et hanol. (2 SISt .

st Fofap Rlabdls PR EXRRNRlnb-u ol FEsReRISUR Ugmygigors -
blisddt (206 the, IRTmdwRY fungbiicdtthe dssiret dompsurdd dstaewigict fvashil MYmg, 42
,, I.sopropanol (25 nL). Obtained 7.70g M5 (+ve ESI) : 454
A’Y%ﬂ&lﬂ 1H NMR (400. 132 Mz, DMSO 6 1.90 (t, 2H),

) , 4 (t, 1H, 3.39 (s, 3H), 4.27 (s,

M%@o%ﬁ’oigz?zm%{ , 7.10 (d, 1H), 7.30 - 7.46 (m 1H),
"HOMBE (¢460. 11 MHz, CI81:)&0.81 H)L 963511, rhY,(2s62 @AH), 1), 2\MD(2H, m), 3.03

IS WA GH, 52095 3 BR. B3, S22 ZPoa (11, m), 7.16 (111, ),
7.35 (1H, m), 8.16 (1H, m)
6-chloro-2,3.4,5-tetrahydro-1H-pyrido[4,3-b]indole

Cl

N/

Following Example 13 but starting with (2-chlorophenyl)hydrazine hydrochloride
(1.79 g, 10 mmol) furnished the desired compound as an off white solid (592 mg, 29 %
yield).
MS (+ve ESI) : 207 (M+H)"
'H NMR (400.13 MHz, DMSO) & 2.70 (2H, m), 3.02 (2H, m), 3.85 (2H, m), 6.93 (1H, m),
7.07 (1H, m), 7.23 - 7.38 (1H, m), 11.00 (1H, s)
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(1R 2R)- N-(1-cyanocycl opropyl) - 2- 1(
benzofuro[ 3, 2-c] -1, 2, 3, 4-
wo edooabmads opyr i dyl ) car bonyl ] cycl ohexanecar boxaP@ TeB2&98/050486
Fol | owi ng Exanple 1, but starting with
benzofuro[ 3, 2-c] -1, 2, 3, 4-t etgyahydr opyri di ne (562 nyg,
3.24 mmol) furnished the desired conpound as a white
solid (331 ng, 26 %yield). 10 M5 (+ve ESI) : 392
ExhMEi #p 1H NMR (400 MHz, DMBO) 6 0.8-1.1 (m 2H), 1.3
, 1.75 (m 4H), 2.4 (m 1H), 2.65-3.2 (m 3H),

(182 R)-(VA1-&lanocyel dprép 8)-2AN(6-2¥ino-T,3 246-tetralididr o- 2 H-pyKide|[4,3-

2H), 8. 75 (m 1H}. )
blipd 25y e pgnyll gelohesanecarhosaptds dr opyri di ne used as a
starting material was prepared as follows: 15
O Phenyl hydr oxyl am ne hydrochl oride (2.99 g, 13.7
nmol ) and 4- pi peri done hydr Qj:h(P*Q_H’ 787 g, 13.7
mol ) were suspended in ethghol {15 /M,). Concentrated
) W dded and the m xture
stirred at reflux for 3/ho was al |l owed to cool
to roomtenper at yf d1n an ice bath and
the resulting pre tate filtered and washed with a
smal | vol une of coNd ethanol. It was then slurried in
water (20 nL) and tracted wwth DCM (3 x 30 nL). The
conbi ned organi cs re washed with brine (20 nli),
dried (sodi um sul pﬁ‘at e), concentrated in vacuo and
adsorbed onto silica for 25 purification by flash
chr PHH&%&%EE%& (10 Q&}Mn% Qyvitd FRINANGJdro APRHAB[4,8-blindole-
50% WD 2009/ 081129PCT/GB 008/ 050486 53 et hanol /
6-cditohitoled e 2004)Q56824$ (IPaveg, 1.00 mmol) furnished the desired compound

benzof ur 2-cl=1, 2 4-tetrahydropyridine as a white
as%???‘fztﬁlstife@@}g’%%/aﬁe “(+ve ESI) : 392 (MtH)+ 1H
MNVRe (BRI MzM-BVSO 6 2.7 (t, 2H), 3.05 (t, 2H), 3.8

(1\?’ 2H)5,) 6.91&m 1H, 7.2 (m 52H)H, 7.5 gm 2H) .
1H NMR (400.132 MHz, DMSO) 0.69 - 1.04 (m, 2H), 1.11 - 1.46 (m, 6H), 1.60 - 1.88
(m, 4H), 2.40 - 2.48 (m, 1H), 2.55 - 3.07 (m, 3H), 3.68 - 3.94 (m, 2H), 4.61 (q, 1H),
478 (s, 1H), 7.09 - 7.19 (m, 1H), 7.53 (t, 1H), 7.85 (q, 1H), 8.71 (d, 1H), 11.86 (s, 1H)

Example 21
(1R,2R)-N-(1-cyanocyclopropyl)-2-[(9-methyl-5,7,8,9-tetrahydro-6 H-pyrrolo[2,3-
b:4,5-c'|dipyridin-6-yl)carbonyl]cyclohexanecarboxamide

(1R,2R)-N-(1-Cyanocyclopropyl)-2-[1,3,4,5-tetrahydro-1H-pyrido[4,3-B]-7-azaindol-2-
yl)carbonyl]cyclohexanecarboxamide (Example 14, 80.0 mg, 0.20 mmol) was dissolved in
DMF (5 mL) and stirred at room temperature under argon. lodomethane (0.012 mL) was

added followed by sodium hydride (9.0 mg, 0.20 mmol). After 1 hour, the reaction was
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Exanpl e 24
(1R, 2R) - N- (1- cyanocycl opropyl)-2-{16-(trifl uor onmet hoxy
w0 200980425- t et rahydr o- 2Hpyri do [ 4, 3-b] i ndol- 2rgT/5B2008/050486
car bonyl I cycl ohexanecar boxam de 10
6- Tri fl uoromet hoxy- 2, 3, 4, 5-tgf rahydro- 1H pyri do[ 4, 3- b]
i ndole (232 ng, 0.79 mol) and
(3aR, 7aR) - hexahydr o- 2- benzofuran 1, 3-dione (122 ny,

auefit TR bk DIFED e ot or RLBRF o O3 10 R Fbmbinca

org&hlclrelxedctls hlerertﬁdS(@d)dl&mtsm%Stfeb abgﬁlggaedamm?badd adgbrbed onto

ace W erore a ition o

silig %@eygp%w@g%l% aﬁ%}ﬁtwwh@ (Ryte Brathagel lcklqupmethpne). This
‘ff zg?m - cy'déwy&ép'iapﬁg 6% 31495 femh}drerm E%@}Je[@@ _B]-7-N-

yl et hyl"am'ne °( 3. 16" mol
metlamzmndnl Sa\fyt)c&bomyl];drcbh@rmetgnboxaﬁedmm aowhm sctlidr(d2 Wasg, 52%).

i d diluted with tonitril
hﬂé@— B?*?yﬁﬁﬁxgvggrepgr;t?veWhPLC??;e?ﬁfegfsogQ;(Lgrﬁic
1HAGVR BhOAHLERUSOYBLIRY. 1GR3 ON) HRY (4 643, QNS (m, BB, 2.4 (m, 1H),

product fractions were conbi néd and evaporated to give

2.66F.2 6mpBi8165((12 3H).9 RYAH), NS-4. 75 emESH), 70(41751}01\/%85&11 1H),
N 1 C DVMBO 0 0.68- 1.05(m 2H), 1.11-
81%'? E/ﬁ?(%ﬁ%o(s Eﬁlss -'1.87 25(m 4H), 2. thm- 3H)09 (m
, 3.66 - 3.94 (m 2H), 4.60 (q, 1H), 4.76 (s, 1H),
Exgm %22 7. 09 (m 2H), 7.41 -7.57 (m 1H), 8.71 (s, 1H),

(1162R)-Y\T-‘Iltﬂ)mﬂmcﬂﬂpwpﬂ) 35 ﬁﬁﬁﬂfﬁf}’{lwﬂ,&4§mmﬂﬂlwdﬂi 2H3pyrfdo[4,3-
a in t ol.l owi ng manner
b]“ig"d'(% ¢4 i?BBQS‘E& ifg%lifﬁ“b‘}?éﬁ ARIE a7 i ge hydr ochl ori de

54 2- (Trlfluoronethoxy)anlllne (2.00 nL, 15.0 mmol)
was cool ed and conc hydrochloric acid (10 nm.) added.
After recooling to Q soution of the sodiumnitrite
(1.25 g, 18.0 nmo S water (10 nlL) was added
dropwi se. The reactiogn s stirred at the same tenp
for 30 mn when tin ¢ 0 mmol) in

hydrochl oric acid (10 : se again
keeping tenp ca 0 C. The i on.s tored in a
fridge overnight and then recdol® C. The
resulting solid was filtered W th
saturated NaCl (10 nli) and ther . hexane 1:2

before drying to give a solid (2.36 g, 69%

Following Example 1, but starting with 6-methylsulfanyl-2,3,4,5-tetrahydro-1H-
pyrido[4,3-b]indole (510 mg, 2.00 mmol) furnished the desired compound as a white solid
(224 mg, 24 % yield).

MS (+ve ESI) : 454 (M+H)"

'H NMR (400.132 MHz, DMSO) 5 0.70 - 1.05 (m, 2H), 1.22 - 1.54 (m, 4H), 2.31 - 2.47

(m, 1H),2.65-2.75 (m, 1H), 2.85 (t, 2H), 2.91 - 3.07 (m, 2H), 3.20 (t, 1H), 3.34 (s,
3H), 3.48 - 3.93 (m, 4H), 4.48 - 4.75 (m, 2H), 6.97 (q, 1H), 7.05(q, 1H), 7.36 (g, 1H),
8.69 (s, 2H), 10.94 (s, 1H)
6-methylsulfanyl-2,3,4,5-tetrahydro-1H-pyrido|4,3-b]indole was synthesised in the
following manner:

[2-(methylthio)phenyl]hydrazine
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io M5 (+ve ESI) : 193 (M+H)+ 1H NVMR (400. 132 Mz,
DMSO) 6 7.04 (t, 1H), 7.25 (d, 1H), 7.30 - 7.39 (m
waehog/o8113¢ (s, 1H), 10.26 (s, 2H) PCT/GB2008/050486
6- (trifluoronethoxy)-2,3,4,5-tetrahydro-1H pyrido[ 4, 3-
b]indole N 15 2- (nethylthlo) fhenyl hydrazine (442 ny,
2.30 nmol ) and 4-pi peridone (312 ng, 2.30 mmol) were
partially dissolved in the ethanol (5 nL) and heated
initially to reflux for I'h_ A heavy precipitate forned
fromthe al nost clear sg on. The reaction was then
treated with conc hydrod c acid (1 nL) and diluted
with further ethanol (5 ™ v ist stirring and
heating continued for a further 4h. After cooling to
roomtenperature 200verq/ght the solid was filtered
and washed with isopropanol (25 nlL), material used
% al sM%tfo’ﬁ\(ﬁ' 1St -ethy?hSrch b Bhitine Eﬁ) FXAMRLS 1315102 in conc.
1 - cyanocycl opropyl)-2-1(6 et hoxy-1, 3 5-te
hy rpdﬂyldq: @c@ H.QQYmL}j@\[ tr@Luotﬂacetlc acid (60 mL) was ¢ooled to ca 0 °C and
maﬁlo%ﬁ%%&lﬁr %Egll%p?{e (%% 1(g1 Q ax%%g i):r? %)]P S S(r)r(]hum mt%te (6.63 g, 96.0 mmol)
in @at@f {ZQWL)'ZQ\?Q‘,I 40 miher Heﬁlléydfoﬁ-\ﬂd‘d-sﬁylﬁd dofhd s@me Mnijdk @ further 1h
253 1.00 nngi? furni shed the desired conpound as
Whan {iA |C¥1 rige (303 g2l mohan hydipridpey acifg>Q wle waspyded grgs 1 5min.

rdfth AR 3 g 8 syt g
T e i (1,0, 507 38 (o,
M%@Vbﬁ%)j‘é‘“&@/&ﬁ% 92 (m gi—l), 7.02 (q, 1H), 8.69 (s,

1H), 10.87 (s, 1H).

6- et hoxy- 2, 3, 4, 5-tetrahydro-1H pyri do[ 4, 3-b] i ndol e was
1HSYMRN@ED 4 82 Mz, D SO0 111 248 Ky Indddda,. 2H), 7.21 - 7.28 (m, 1H), 7.35

(d, 1H), 7.74 (s, 1H), 10.23 (s, 2H)
6-(methylthio)-2,3,4,5-tetrahydro-1H-pyrido[4,3-b]indole

The 2-(methylthio)phenyl hydrazine (5.32g, 30.0 mmol) and 4-piperidone (4.07g,
30.0 mmol) were partially dissolved in the ethanol (75 mL) and heated initially to reflux
for 1h. A heavy precipitate formed from the almost clear solution. The reaction was then
treated with the conc hydrochloric acid (2.5 mL) and diluted with further ethanol (25 mL)
to assist stirring and heating continued for a further 4h. After cooling to RT overnight the
solid was filtered washing isopropanol (25 mL). Obtained 7.70g
MS (+ve ESI) : 454 (M+H)"

'H NMR (400.132 MHz, DMSO) § 1.90 (1, 2H), 2.98 (s, 2H), 3.04 (t, 1H),3.39 (s, 3H),

427 (s, 1H),7.02 (t, 1H),7.10 (d, 1H),7.30 - 7.46 (m, 1H), 9.15 (s, 1H), 9.61 (s, 1H),
11.17 (s, 1H).
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(2- et hoxyphenyl ) hydrazi ne 2-phenetidine (6.53 ni,

50.0 mmol) was cool ed and conc hydrochloric acid (80
wok)ovmdded. After recooling to O C a soution oPCT/G82008/050486

sodiumnitrite (4.14 g, 60.0 mol) in water 20 (20 nlL)

was added dropwi se. The reacdj on was stirred at the

sane tenp for 30 mn when tin chloride (33.9 g 150

mml ) in hydrochloric acid (40 nL) was added dropw se

EX?&@? §<eep| ng tenp ca 0 C. The resulting solid was

d off, washed with sat NaCl and then ether:

(III;ER)if\G(llcyanejcdlﬁﬁfopylb-ﬂe[m Biengpfuro[BRed|vig2,84- and et her

and basified wth 10M NaOH. The et her |ayer was
tetelydrapeddyl b emdi cuelaberiveetrdosy@itinded sol i d

material. After WD 2009/001129PCT/ GB2008/ 050486 56

conbining with a fugrther. extract the ether was dried

and evaporated to

(9.71 g, 69% W 17 (I\/H—|)+ 1H NWR

(400. 132 MHz, N L .93 (s, 1H), 3.98
(g, 2H), 5.85 56.58 |(t, 1{? /76 - 6.83 (m

1H), 7.00 (d, 1H

6- Et hoxy- 2, 3, 4, 5-t et r ahydr g byri dO[ 4, i ndol e
(2- et hoxyphenyl) - hydr azi ne g 8.00 nmol) and

4- pi peri done hydrochloride (09 g 8.00 mol) in
ethanol (20 m.) were heated to reflux for | h. The 4M

e RO HIGE EXABD e RN BA e LS9 oL e i dgettpgpppyidine

(56081, 00™ @hdl Ofuffishcdiige §Rl¥@Bém dexapetigtedd am hBe6 %
reS|due triturated with ether (c.f. 10 nL) to give a

Ywhﬁrk brown solid. The solid was slurrled with the
+ flitered and dried (My504). This was
+|oV8a doi V@{'vJ an off white solid (1.19 g, 59% .
ngrum Mlﬁﬁ@MS@ 8ots-f urdher), puy rhj i1 98.(ml13aWVB 4 dveld
ESI%( 177 (MrH) +p1H NI\/R((400) 132(I\/I—(|£zm)t cgm D@ Gﬁd .
2.60t3.2 G 3HB 3¢y, 2H) 14454 83(%4?-}()@17 2Q|€l)ﬂ,, 2H). 7% @@1 2@H¥ 75 (m, 1H).

4.
Be&%%?r(g§%8& (Fi)gZ 3%}0%&21&{(‘1@ i‘dln ed (a%X staﬁ?ﬂg Ig%tenal(was prepared as
folloBks; 2R) - N- ( 1- cyanocyclopropyl) 2-1(5- nethoxycarbonylne
thyl-1, 3,4, 5-tetrahydro- 20
2H pyri dol4, 3-b] i ndol- 2- Acar bonyl ] cycl ohexanecar boxam
de O

| N

O-Phenylhydroxylamine hydrochloride (2.00 g, 13.7 mmol) and 4-piperidone
hydrochloride (1.87 g, 13.7 mmol) were suspended in ethanol (15 mL). Concentrated
hydrochloric acid (5 mL) was added and the mixture stirred at reflux for 3 hours. It was
allowed to cool to room temperature then chilled in an ice bath and the resulting precipitate
filtered and washed with a small volume of cold ethanol. It was then slurried in water (20
mL) and extracted with DCM (3 x 30 mL). The combined organics were washed with brine
(20 mL), dried (sodium sulphate), concentrated in vacuo and adsorbed onto silica for

purification by flash chromatography (100% DCM to 5% methanolic ammonia in 50%
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WD 2009/ 001129PCT/ GB2008/ 050486 57 Fol | owi ng
Exanpl e 24, but starting
w6 20mehbazycar bonyl net hyl- 2, 3, 4, 5-t et r ahydr o1H pgT/iGB2§04/050486
3- M ndol e hydrochl oride (305 ng, 1.09 nmol) furnished
t he desired conpound as a stE:;Sq,aw coloured solid (199
nmg, 40 %yield). 5 M5 (+ve ) : 463 (MrH)+ 1H NMWR
(400 M4z, DVMSO) 6 0.8-1.1 (m 2H), 1.3 (m 6H), 1.75

eth%@ / ?r@ﬂoiégéth%@; 'ﬁllf% ga%errl?e%égl?'o [g,@og -31(F,Qm3,4%957rj£1{9§1@39(1%ne asa
whatlolid (135 o.58%m 2H), 8.7 (s, 1H).

5- met hoxycar bonyl.met hy1- 2, 3, 4, 5-t et rahydr o- 1H pyri do[ 4
MS Gvg1EY ot % @%ﬁgchl oride io was synthesised in the

f O b I
L O A 3118 2P D A R0 5 Vb 2
2H),3F-H{rhid). e- 2- car boxyl ate 15

N- boc- 2, 3, 4, 5-tetrahydro- 1H pyri do[ 4, 3- M ndol e (450

ng, 1.65 mmol) was dissolved in DM (7 nL) and stirred
Ex tenperature. The vessel was flushed with argon

[ :

(PR T2 o TN B R} § R 5 B B c 21
pyridoj4)3-bindR-{Pearbpnyipsy chddesneeachdxamide xt ure stirred

20 overnight. The solvent was renoved in vacuo and the

residue partitioned between brine (20 nli) and et hyl

acetate (2 x 40 nL). Conbi ned organics e dried

(sodi um sul phate), concentrated i and adsor bed

onto silica for puryfigation b

(0-40% et hyl acet at' soife

tert-butyl 5-nmethoxycar bojyl

t et rahydr o- 2H pyriQio[ 4 N3~ MAd rboxyl ate as a

pal e yel l ow foam (387 ng, 68%. 25 MS (+ve ESI) :

245.2 (M+H)+ WD 2009/ 001129PCT/ GB2008/ 050486 58 1H

NVR (400 MHz, DMSO) 6 1.45 (s, 9H), 2.7 (m 2H), 3.7

(s O-BHjuorgmythoxy-2,3244-tetiphgero¢ H1-pzriglol 45 lolmdoke (23¢me. 9,79 mmol)
an({ @aR%)-hgxzﬂlygifHQ-%'EhZofuran-1,3-di0ne (122 mg, 0.79 mmol) in DCM (15 mL)

under argon was treated with diisopropylethylamine (550 uL, 3.16 mmol) and stirred 1h.
The solvent was largely evaporated and replaced with DMF (5 mL) before addition of
aminocyclopropanecarbonitrile hydrochloride (140 mg, 1.19 mmol), HATU (451 mg, 1.19
mmol) and further diisopropylethylamine (550 uL, 3.16 mmol). The reaction was stirred
overnight. Reaction mixture was split into two and diluted with aqueous acetonitrile
purifying by preparative HPLC (2 injections)(Formic Acid Float peaks method
CH3;CN/H?O gradient). The product fractions were combined and evaporated to give white
powder (121 mg, 32%).

MS (+ve ESI) : 475 (M+H)"

"H NMR (400.132 MHz, DMSO) [J 0.68 - 1.05 (m, 2H), 1.11 - 1.47 (m, 6H), 1.58 - 1.87
(m, 4H), 2.64 - 3.09 (m, 4H), 3.66 - 3.94 (m, 2H), 4.60 (q, 1H), 4.76 (s, 1H), 6.98 - 7.09
(m, 2H), 7.41 - 7.57 (m, 1H), 8.71 (s, 1H), 11.50(s, 1H)
6-Trifluoromethoxy-2,3,4,5-tetrahydro-1H-pyrido|4,3-b]indole was prepared in the
following manner.

[2-(trifluoromethoxy)phenyl]hydrazine hydrochloride
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5- met hoxycar bonyl net hy1- 2, 3, 4, 5-t et rahydr o- 1H pyri do[ 4
, 3-b] i ndol e hydrochl ori de 5 tert-Butyl
w6 20mebbnzycar bonyl met hy1- 1, 3, 4, 5-t et r ahydr o- 2HQY/GBI@BA50486
, 3-b] i ndol e-2- carboxylate (377 ng, 1.09 mmol) was
di ssol ved in nethanol (15 nmgs; 4N HCL in 1,4- dioxan
(1.5 nmL) was added and the m xture stirred at room
tenperature overni ght. The sol ution was concentrated
i n vacuo, azeotroped once wth toluene and dried under
vacuum 10t o gi ve
5- met hoxycar bonyl net hyl- 2
, 3 -b] indole hydrochl ori deas™~gp-0ff white solid (314
ng, 100% assuming HCl salt)| Ms (+ve ESI) : 245.2
(M+H) + 1H NMR (400 MHzF ) 6 3.0 (t, 2H), 3.5 (m
2H), 3.7 (s, 3H), 4.3 £s572H), 5.15 (s, 2H), 7.05 (t,
i1H), 7.15 (t, 1H), 7.4 (¢ 1H, 7.5 (d, 1H, 9.5 (m
2H). 15 Exanple 27
(1R 2R)- N-(1-cyanocycl opropyl) - 2- 1( 5- hydr oxycar bonyl ne
2-(ThAdorbnitbx$)dn@incab yd mdl-, 25y b @0) W4k oldd and conc hydrochlor1c acid
i ndol- 2- yCcar bonyl ] cyglohexanecarboxan1de 20

(10 mbhpdded] dEraecedng t?r@ C3. wotipmef the \mch@mguté%ﬂd%ijg,l 1§.0 mmol)
in ﬁé{tre{ Ql r}ﬁLf éam:c?deh rar ﬁﬁlg 6&@&&?@%%’ §tir eﬁlse& ?1116 saHy tgm%c?r 30

In amcrovva or one
nnﬁahsmnbahbade($53gﬂymhﬂnmg1Mﬁ§¢b6ﬂﬁmedmﬂmlWﬂmg&maﬁdkﬁ
t he resjdue azeotroped once with tol uen I{ was tak%
dropyiserpeaokespingéenen LG, Thecieartionayeswared dicslridee guprgight and

the(ﬁ:g BRIt Jb bi%enede Y@sﬁlkﬂmgtsglr | \é/gé:t?.ftére@ ogf fvasiéd %\qw-%tu)rated NaCl (10

i ned organics wer magnesi um sul pha ,
mlgand ﬁmm&teedleixmna/h@ beforademig toped: osdel (Ri3bly, 68lliene

d Q@ silica for purification by flash
M@GLVS fbgp(ﬁ@ 20% net hanol / DCM). This gave

lH(N-ﬁRz(BbP 21)3(% %/gg% %S%thfp@y ’ﬁ{) 2r25 d rlgr%y?j 30-739 p(r;lr 2H),8.34

& U4D31®¥6ﬁﬂdn@2 yl)Carbon)"]CyCIohexanecarboxamde as
o
6- @4@“?&}?@ oxXy 230!‘ Isqet ﬁy(s)ror-TPH-p§7gi@0[4,5_%]in 0&+Ve ESI)

N

\

N

5-t et rahydro- 1H pyri do[ 4

Fi(o
=
2-(methylthio)phenyl hydrazine (442 mg, 2.30 mmol) and 4-piperidone (312 mg, 2.30
mmol) were partially dissolved in the ethanol (5 mL) and heated initially to reflux for 1h.
A heavy precipitate formed from the almost clear solution. The reaction was then treated
with conc hydrochloric acid (1 mL) and diluted with further ethanol (5 mL) to assist
stirring and heating continued for a further 4h. After cooling to room temperature

overnight the solid was filtered and washed with isopropanol (25 mL), material used crude.

MS (+ve ESI) : 219 (M+H)"
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1H NMR (400 MHz, DMBO) 6 0.8-1.1 (m 2H), 1.3 (m 6H),
1.75 (m 4H, 2.4 (m 1H), 2.65-3.1 (m 3H),
W@ 2009401069 2H), 4.5-4.85 (m 4H), 7.1 (m 2H)pCT/GB2008/050486
(m 1H),7.4-7.55 (m 1H), 8.8 (s, 1H). 15 Exanple 28
(1R 2R)- N-(1- cyanocycl opr opysk) - 2- 1( 5- cycl opr opyl net hyl
-1, 3,4, 5-tetrahydro-21-/-
pyri dol4, 3-b]i ndol - 2- Acar bonyl ] cycl ohexanecar boxam de
Ex 91 le 25 Fol | owi ng Exanpl e 24, but starting
propyl met hyl-2, 3, 4, 5-tetrahydro- 1Hpyri do[ 4, 3-b]
(1R mphb(lh%dhoqmlapmﬁﬁl)(zs@@eﬂmxyﬂ B9, Sntetrahyd ro-2d iy it of £,8-
npound as a brittle white solid (199 ng, 40
”1lw‘g)r%r/‘a‘jafbwldwlé’hesﬁrl)ecarh%sm(lmH)+ 60 1H NMR (400
MHz, DMSO 6 0.35 (m 2H), 0.45 (m 2H), Q.
2H), 1.15-1.4 ( )
2.75-3.1 (m 3
7.05 (m 2H),
5- Cycl opr opyl nerhy
]indol e hydrocH] ori dg
fol | owi ng nmanney . y
5-cycl opropyl et hyl- 1, 3, 4, 5-tetrahydro-2H pyri do[ 4, 3-b
] i ndol e-2- carboxyl ate
N-boc- 2, 3, 4, 5-tetrahydro-1H pyri do[ 4, 3-b] i ndol e (450
g, Fgllwnmﬂmmpwa%ﬂ b starténgod-vibdxy-3, 3BV qTahyilipo- Bifgpyrido[4,3-

I SR B BRI o R RS a8 pii Gl 61 me
60 &gl egﬂ After 30 m nutes, cycl opr opyl net hyl borm de

é{{ 65 mml) in DMF (2 nl) was added and the
+>Ylelﬁsé) 5435r%ﬂ{bver ni ght The sol vent was renoved in

R 030 D4 SRVEPT RS LOSHE) 2PEbF nbd g hfickeo - 1ss

(mWaHg, X1 eg 5@%8(1@1)%4‘»uBmhqﬁle)aH)cpegeBt%qhﬁdZH)nwaqqnozH)
and adsorbed onto silica for purification by

4.55(q, 1H),4.70 (s, 1H), 6.62 (t, 1H), 6.83 - 6.92 (m, 1H), 7.02 (q, lH) 869 (s, 1H),

10.87 (s, 1H).

6-ethoxy-2,3.,4,5-tetrahydro-1H-pyrido|4,3-b]indole was synthesised in the following

7.

manner:

(2-ethoxyphenyl)hydrazine

2-phenetidine (6.53 mL, 50.0 mmol) was cooled and conc hydrochloric acid (80 mL)
added. After recooling to 0 °C a soution of the sodium nitrite (4.14 g, 60.0 mmol) in water
(20 mL) was added dropwise. The reaction was stirred at the same temp for 30 min when
tin chloride (33.9 g 150 mmol) in hydrochloric acid (40 mL) was added dropwise again
keeping temp ca 0 °C. The resulting solid was filtered off, washed with sat NaCl and then
ether: hexane 1:2 before suspending in ice/water and ether and basified with 10M NaOH.

The ether layer was separated from the aqueous and suspended solid material. After
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chr omat ogr aphy (0-40% et hyl acetate / isohexane). This
gave tert-Butyl 5-
waeyabopriepyl met hyl- 1, 3, 4, 5-t et r ahydr o- 2H pyri dB{HGB2@B/050486
i ndol e-2-carboxyl ate as a pale yell ow gum (451 ng,
8499 . MS (+ve ESI) : 327 (Mdd+ 201H NWVR (400 MHz,
DVSO) 6 0.0 (m 2H), 0.1 (m 2H), 0.8 (m 1H), 1.1 (s,
2.5 (t, 2H), 3.4 (t, 2H), 3.65 (d, 2H), 4.2 (s,

9H) ,

: 7 : :
ottt hye s el tRrt s doy
crykfatihelselithyor@aniedde 61 tert-Butyl

5-cycl opro met hyl-1, 3, 4, 5-tetrahydro-2H pyri do[ 4, 3-b
M3 (”LrYB@Séf:Zl-%@ﬂﬂll ate (440 my, 1.35 mol) was

S1%0 | t (11 1 i iQxa
IH?{{@ @?q\%\%g/l Ig%&g\gggkg lt%e@hz%ﬂsr% e3 tilr ,e%géggqqrég%m@,gs (s, 1H),
6.58€ypPEIAbIT6e 6083e(imi {iY, .7.00hE, delhuti on was 5Sconcentrat ed
i n vacyo, _azeotroped once with toluene to give
6-Eghpxy-p b Str alpideg 115 pxrigofd.3-blindole
tetrahydr o- 1H pyri do[ 4, 3- b] i ndolenhydrochl ori de as an
off white solid (374 ng, 100%/Aassuxing HC1 salt). M5
(+ve ESI) : 227 (M+H) + AR
(m 2H, 0.25 (m 2H),
io(m 2H), 3.8 (d, 2H g 2H, 6.8 (t, 1H, 6.9
(t, 1H), 7.25 (m 2H), 9]2 (m 2H). Exanple 29
(1R 2R) - N-(1-cyanocycl opnhopyl) - 2- 1( 5- met hoxyet hyl - 1, 3,
4,5-tetrahydro-21-1-
pyridol4, 3-b]indol - 2- Acar bonyl ] cycl ohexanecar boxam de
/

2.85 (t, 2H), 3.25

(2-ethoxyphenyl)-hydrazine (1.22 g 8.00 mmol) and 4-piperidone hydrochloride
(1.09 g 8.00 mmol) in ethanol (20 mL) were heated to reflux for 1h. The 4M HCI (1 mL) in
dioxane was added (immediate darkening) and heating continued for 4h. The reaction was
cooled to RT. The solvent was evaporated and the residue triturated with ether (c.f. 10 mL)
to give a dark brown solid. The solid was slurried with the minimum of water, flitered and
dried (MgSO4). This was repeated to give an off white solid (1.19 g, 59%). Material used
without further purification.
MS (+ve ESI) : 177 (M+H)"
"H NMR (400.132 MHz, DMSO) & 1.42 (t, 3H), 3.00 (t, 1H), 3.44 (q, 2H), 4.18 (q, 2H),
4.26 (s, 1H), 6.67 (d, 1H), 6.91 (t, 1H), 7.03 (d, 1H), 9.38 (s, 1H), 11.12 (s, 1H).
Example 26
(1R,2R)-N-(1-cyanocyclopropyl)-2-[(S-methoxycarbonylmethyl-1,3,4,5-tetrahydro-
2H-pyrido|4,3-b]indol-2-yl)carbonyl]cyclohexanecarboxamide

(@)
)\ /
(@)
"
I
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15 Fol | owi ng Exanple 24, but starting with
5- met hoxyet hyl- 2, 3, 4, 5-t et rahydr o- 1Hpyri do[ 4, 3- b] i ndol
we 26vaonaehl ori de (340 ny, 1.27 mol) furni shedrtreB2008/050486
desired conpound as a brittle straw coloured solid
(148 ng, 26%. M5 (+ve ESI) 57 449 (MtH)+ WO
2009/ 001129PCT/ GB2008/ 050486 62 1H NWVR (400 MHz, DMSO
6 0.75-1.0 (m 2H), 1.15-1.4 (m 6H), 1.75 (m 4H),
2.4 (m 1H) 27531(m 3H), 3.2 (m 3H), 3.55-4.0

( m F4 Wi xa &) 'BQ1 Ai”uggS 5 megth(gxrg}car%l_%ylmethy? 2 3“1 S%thydro-
‘ﬁ‘ g
1H5pymb[m3qbﬁhhma h?dr%clﬂoﬁdé €305 ahyy, d 10 thitoPyfuirised - dekiredlo

I'e hydrochl ori de was 55¥nt hesi sed in the foll ow ng
corppeidras apsipy-cglauyed solid (199 mg, 40 % yield).

r y11345tetrahydro 2H pyrido[ 4, 3-b
Mﬁs +Q}éﬂg‘f)0 W(Iy%gtyl ate

1HNNIRc80 3142, DMSON) 3hyygin a- (iﬂ-l-zplx)rl' 31@{114613) ] 7sn@qldel)( A50m, 1H),
mg}, 1. 65 rmDI was di ssol ve ;2 h(&(nd stirred
2.63t3.} eano’rfﬂ)eﬁﬂémaﬂd} 8.9 @h@@e&s%ﬂ 84, EHUSHEN W2, B gen2H),

yAdr (67 mg, 1.65 nmol) was added. After
733”%&8%%‘}“8@@ fPgmn 2- nmet hoxyet hane (230 ng, 1.65

mb)ydaﬂme(eﬂlyHZﬁ AEstetrdbipdl-oal’d-plyhid o, X-blindokthydr echloride
150vern| sol vent was renpved in vacuo and the
wap athgs %&Wt?@ﬁ@&gﬁgpﬁ@en brine (20 nL) and et hyl

terﬁﬁﬁfa@g ‘?m(t?no c‘!lQb meﬁ@’ﬁi' 3%, g-t@frgﬁfﬂ&%ﬂﬁg? éﬂﬂ % indole-2-

um sul p ate irated 1 n vacuo dsor bed
caldlmcy)lagﬂ lica for purl fication by flash chromatography
(0-40% et hyI acetate / isohexane). This gave
tert-Butyl 5-(2-nmethoxy)ethyl-1, 3,4, 5-
t et rahydr o- 2H pyri do[ 4, 3 b]|n6D | e-2- carboxyl ate as a
pal e yell ow gum (443 ngy, 81%. O

N

\

N

o

O

N-boc-2,3,4,5-tetrahydro-1H-pyrido[4,3-b]indole (450 mg, 1.65 mmol) was
dissolved in DMF (7 mL) and stirred at room temperature. The vessel was flushed with
argon and sodium hydride (67.0 mg, 1.65 mmol) was added. After 30 minutes, methyl
bromoacetate (253 mg, 1.65 mmol) in DMF (2 mL) was added and the mixture stirred
overnight. The solvent was removed in vacuo and the residue partitioned between brine (20
mL) and ethyl acetate (2 x 40 mL). Combined organics were dried (sodium sulphate),
concentrated in vacuo and adsorbed onto silica for purification by flash chromatography
(0-40% ethyl acetate / isohexane). This gave fert-butyl 5-methoxycarbonylmethyl-1,3,4,5-
tetrahydro-2H-pyrido[4,3-b]indole-2-carboxylate as a pale yellow foam (387 mg, 68%).
MS (+ve ESI) : 245.2 (M+H)"
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20 M5 (+ve ESI) : 331 (M+rH)+ 1H NWVR (400 MHz, DWVBO) 6
1.45 (s, 9H), 2.8 (t, 2H), 3.2 (s, 3H), 3.55 (t, 2H),
w@2008/001t129 2H) , 4.25 (t, 2H), 4.55 (s, 2H), 7. 0pCt/GB2dd8/050486
7.1 (t, 1H), 7.4 (m 2H).
5- met hoxyet hyl- 2, 3, 4, 5- tetra_c{gydro 1H pyrido[ 4, 3-b] i ndo
| e hydrochloride 63 N\---,0.HC \ tert-Butyl
-(2-rrethoxy)ethy1 1,3,4,5 -tetrahydro 2H pyri do

g A ESRLAGT B 2 L B M st 455

2H§ & mQHﬁma;(ﬂgemmﬂldsz]e m xture stirred at room
tenperature overnight. The sol ution was concentrated

5-methoxyaasbonymethdpetd Sriewahydie- Hidipyeide[4srdiadplehydrodvoride

vacuum This gave 5-
(2-met hoxy) et hyl-2, 3, 4, 5-t &t r aRl
i ndol e hydrochl ori de"as_a—Q
assum ng HCl salt)| ) @ 331 (MtH)+ 101H NMR
(400 MHz, DMSO) 6 H, 3.4 (s, 3H, 3.6 (m

4K, 4.3 (m 4H), 7.15 (m\2H),0Z.5 (d. 2H, 9.6 (m
2H).  Exanple 30 \\i( HCI
pyl

(1R 2R)- N-(1-cyanocycl opro 2-{16-(trifluoronethyl)
-1, 3, 4, 5-t et rahydr o- 2H15pyr i ddP4, 3- b] i ndo1- 2-
yI ] car bonyl | cycl ohexanecar boxam de. Fol | owi ng Exanpl e

ol P SupoheDigphBmstg .3 45 vsips:3fpysgold3-blindole-2-

carezﬁyl@tegmﬂng i miﬁineblj #8ddiREbIved: 1ﬁ%erﬂmb) (lfSLiﬁD) acht fher 4-
desi red conpound a white solid (3 349 .

d1opqm:a(]( 200.) ¥3s pHged @@@h@ynugu@ gipred agrc@gl qempratufy ovgn@t -The
sol}ﬁwn %(g%cidncga}taégl 1(1]}} cuQ azeo&r(oggd or@f ‘X‘ih %)guegﬁ an;rérl&g nfl}r vacuum
to givd 3-methoxycarbonylmethyl-2,3,4,5-tetrahydro-1/-pyrido[4,3-b]indole
hydrochloride as an off white solid (314 mg, 100% assuming HCI salt).

MS (+ve ESI) : 245.2 (M+H)"

IH NMR (400 MHz, DMSO) & 3.0 (t, 2H), 3.5 (m, 2H), 3.7 (s, 3H), 4.3 (s, 2H), 5.15 (s,
2H), 7.05 (t, 1H), 7.15 (t, 1H), 7.4 (d, 1H), 7.5 (d, 1H), 9.5 (m, 2H).

dro- 1H pyri do[ 4, 3-b]
oam (350 ng, 100%

Example 27
(1R,2R)-N-(1-cyanocyclopropyl)-2-[(5-hydroxycarbonylmethyl-1,3,4,5-tetrahydro-2 H-
pyrido[4,3-b]indol-2-yl)carbonyl]cyclohexanecarboxamide

(1R,2R)-N-(1-cyanocyclopropyl)-2-[(5-methoxycarbonylmethyl-1,3,4,5-tetrahydro-
2H-pyrido[4,3-b]indol-2-yl)carbonyl]cyclohexanecarboxamide (150 mg, 0.32 mmol) and



64 (1.5H m, 4.88 (0.5H, d), 6.49 and 6.57 (2 x 0.5H,
2 xs), 7.14 - 7.21 (1H m, 7.42 (1H t), 7.62 (1H,

WO 200980049 (1H, d) PCT/GB2008/050486
6-(Trifluoronethyl)-2,3,4,5-tetrahydro-1H pyrido[4, 3-b
]indole was synthesised in tfie foll ow ng manner:
56-(Trifluoronethyl)-2,3,4,5-tetrahydro-1H pyri do[ 4, 3-

b]i ndole To 4-piperidone.HC1 (1.36 g, 10.0 nmol) and

g o DDA LRk iy o

midrovan véskdl DIk Ghas thed atem(cZowdrent 1 5@0C Jomanel houa(absébence :
reactl on stirred at 90 C for 8 hours and then I | owed
N Tyriding Waspigaoved i wctie andais 1 %ﬁ@é@??téﬁp@g onge W& RJuenigglt was

takg% P? Pb0% Gftind QZOlel‘lL) addefe ARML hagR aERioe{nﬁq) ahtRidde &:wu‘ht%ﬁlyl acetate

d was filtered’off and the nother liquour was
5 (2 xﬁﬁmémt@canbaded mrgmacuwela:rrhhevl/&mgne(sanhp sidplede )t ooq@bhtitated in vacuo,

dded i due. . Th
azcippef e gy ta R e ot e BoH o A eAg B Tash
chtlahﬁtbg{%ﬁlym2d%n{efh/a%05§b%¥)é?ﬂ@ gﬁ%" gm;élﬁgd&h %ocycl%propyl) 2-
(S(fQ/Hroxyyarbon}Qm(emml 1t3)4 F-tetmrhydig 2f&pymdd[9 3613]HldOJ}¥ 11. 52

R s R Kbt s Yeopaslig 484 AR APy 1) -
10 Mﬂ(+3{e4ES§){4B49TSMM?'O 2H20
pyrido[ 4, 3-b | ] car bonyl | cycl ohexanecar boxani d
MR (4 0 oLy, dWIRE) HemrZ2H) bl (w3t @) ilng @i, t4hl), 2.4 (m, 1H),

-p I 3 1Hpyr 4
2.8 VSN ™SR o P el et B £ bl o
1Has8.@(spf H)whit e 25col oured solid (23.4 ng, 8. 2% V\D
2009/ 001129PCT/ GB2008/ 050486 65 I\/S (+ve ESI) : 469
(MtH) + 1H NWR (400. 132 Mz, DMSO 6 0.70 - 1.08 (m
s Fx 09 - 1.49 (m 6H), 1.52 - 1.87 (m 4H), 2.32 -
1H), 2.54 - 3.21 (m 3H), 3.33 (s, 3H), 3.69
(1R, ZR)-B’Z(16manﬁéj)clopkoﬁﬂl)—(Zq[(S-]:yt)lop#hp&ﬁnétfhyl 1,8)4,, -fetitdhydro-2H-

.71 (d,
pyljyly[4,3(-b]1nd0|_l|22-yl)carb01gyl]cycl|;)|)l1exanecarboxam1(|l_2 (

N
@B\l ° 4
5‘\\\\&

Following Example 24, but starting 5-cyclopropylmethyl-2,3,4,5-tetrahydro-1#-

20

pyrido[4,3-b]indole hydrochloride (365 mg, 1.39 mmol) furnished the desired compound
as a brittle white solid (199 mg, 40 % yield).
MS (+ve ESI) : 445 (M+H)"



10

15

20

511.24(d, 1H)

6- net hanesul fonyl- 2, 3, 4, 5-t et rahydr o- 1H pyri dol4, 3-M n
waoledos/0v|E39 synt hesi sed in the foll owi ng manner : PCT/GB2008/050486

6- net hyl sul fany1-1, 3, 4, 5-t et rahydr o- pyri do[ 4, 3-b] i ndol

e-2-carboxylic acid tert-butyl ester S/ 10

6- net hyl sul fanyl-2, 3, 4, 5-tetrahydro- 1H pyrido[ 4, 3-b]in

dole (1.10 g 5.00 mmol) in dry THF(20 nL) was treated

i I bR Ut o E ate(R. g
IR GO NI VRE) BT SR 0t 64 o ZaTBd 2 14
(m,I1e), 1 €8Qk, afl) Vs (st 1My, ed5as.1 66, §1f,ar7-20heuaE), 4.55-4.75 (m, 2H),
Trituration with a little ether gave pure product as a

7.004m% H30f- 3 em( 291 87y, 1HRt eri al used 15crude MBS (+ve

; : L3 BY)st QAL t
gl BN R R e v
syrdhs®ed $n thelthllowin@Bapher. 1H) , 7.12 (d, 1H), 7.34 (d,

1H), 10.93 (s, .1H) ) )
ter, BytyhSrqyslopk opylpethyl-1. d.2-tetraby dron2 fdmyridol4.drbindalerd-i
;carboxylic acid tert-butyl ester
calg)%%ﬁr??ﬁ hyl sul fanyl1-1, 3, 4, 5-t et rahydr o- pyri do[ 4, 3-b]ind
ol e-2-carboxylic acid terp butyl ester (99.0 ng, 0.31
nmmol) in DCM (10 nL) was led to >0 C and the MCPBA
WO 2009/ 001129PCT/ GB200g7 050486 66

N

A
K
N-boc-2,3,4,5-tetrahydro-1H-pyrido[4,3-b]indole (450 mg, 1.65 mmol) was

dissolved in DMF (7 mL) and stirred at room temperature. The vessel was flushed with
argon and sodium hydride (67 mg, 1.65 mmol) was added. After 30 minutes,
cyclopropylmethyl bormide (0.16 mL, 1.65 mmol) in DMF (2 mL) was added and the
mixture stirred overnight. The solvent was removed in vacuo and the residue partitioned
between brine (20 mL) and ethyl acetate (2 x 40 mL). Combined organics were dried
(sodium sulphate), concentrated in vacuo and adsorbed onto silica for purification by flash
chromatography (0-40% ethyl acetate / isohexane). This gave tert-Butyl 5-
cyclopropylmethyl-1,3,4,5-tetrahydro-2 H-pyrido[4,3-b]indole-2-carboxylate as a pale
yellow gum (451 mg, 84%).
MS (+ve ESI) : 327 (M+H)"
1H NMR (400 MHz, DMSO) 6 0.0 (m, 2H), 0.1 (m, 2H), 0.8 (m, 1H), 1.1 (s, 9H), 2.5 (t,
2H), 3.4 (t, 2H), 3.65 (d, 2H), 4.2 (s, 2H), 6.65 (t, 1H), 6.75 (t, 1H), 7.1 (m, 2H).
5-cyclopropylmethyl-2,3.4,5-tetrahydro-1H-pyrido[4,3-b]indole hydrochloride
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(148 ng, 0.62 mml) in DCM (5 nL) added dropw se over
30 min. The reaction was allowed to warmto RT. The

wo eaoonar was washed with sat. NaHCO3 sol uti onpCRGB208/050486
m), dried (MgSO4) and evaporated to give a yellow gum
(109 ng, 10099 Ms (+ve ESI) ¢1 249 (MtBu)+ 51H NWR
(400. 132 Mz, DVMsO 61.45 (s, 9H), 2.86 (t, 2H), 3.26
(s, 3H), 3.72 (t, 2H), 4.58 (s, 2H), 7.20 (t, 1H),
7.56 (d, 1H), 7.80 (d, 1H), 1417 (s, 1H
6- met hanesul fonyl- 2, 3, 4, 5- /et rahydro- 1H pyri do[ 4, 3- b] i
ndole 0 s? / O
6- met hanesul f ony1- 5- tetrahydro- pyrido[ 4, 3-b]i ndo
| e-2-carboxylic aci\q 1ert;710 butyl ester (214 ng,
0.61 mmol ) was dissolved i DCM (1 nL) and the 4M HC1
in dioxane (1 mL) added. £§9Lﬁggon ofdGhs comenced
i mredi ately and the reaction stirred for 2.5h when
no further evolution was observed but a black solid

teniApte parckrsepyimeiyt-he. 4 Tidtahydro- A Eppidei ¢ rtlingqler 3-garboxylate

: ' +V e g + 15 .
P R T PG RRI g frbe S e RGPy g )
wad ddRdlahd nigkothix@ury Istigad ooyl tepdratiyaoaeyigho The pylujicy eho

hexanecar boxam de 2 ol | owin ampl e 24, but
congenlirgte 81 ACER azeotropeg once Wﬁh toluene tg glvE)é quyc opropylmethyl-2,3,4,5-

_Z g . . - - H A, . H 0 A
R RS At R RS Syl e
assasiig Bt salfi t e col oured solid (822 ng, 55%. MS (+ve

MV Esif AN 67
1H NMR (400 MHz, DMSO) 8 0.15 (m, 2H), 0.25 (m, 2H), 0.9 (m, 1H), 2.85 (t, 2H), 3.25
(m, 2H), 3.8 (d, 2H), 4.1 (s, 2H), 6.8 (t, 1H), 6.9 (t, 1H), 7.25 (m, 2H), 9.2 (m, 2H).

Example 29
(1R,2R)-N-(1-cyanocyclopropyl)-2-|(5-methoxyethyl-1,3,4,5-tetrahydro-2 H-
pyrido[4,3-b]indol-2-yl)carbonyl]cyclohexanecarboxamide

/
O

(
Il Ao
@p 5‘“& Y

N

Following Example 24, but starting with 5-methoxyethyl-2,3,4,5-tetrahydro-1H-
pyrido[4,3-b]indole hydrochloride (340 mg, 1.27 mmol) furnished the desired compound
as a brittle straw coloured solid (148 mg, 26%).

MS (+ve ESI) : 449 (M+H)"
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1H NVR (400.132 MHz, DMSO) 6 0.72 - 1.04 (m 2H), 1.15

- 1.44 (m 6H), 1.60 - 1.86 (m 4H), 2.42 - 2.49 (m
wakhog/o@189t - 3.09 (m 3H), 3.63 - 3.96 (m 2H)PCHGBB08/050486

(g, 1H), 4.71 (s, 1H), 5.25 (s, 2H), 6.73 (t, 1H),

6.88 (quintet, 1H), 7.05 (q,5lH), 7 34 (t, 1H), 7.41

(t, 2H), 7.56 (d, 2H), 8.64 (21 10.94 (s, 1H) 5

6- Benzyl oxy- 2, 3, 4, 5-t et rahydr o- 1H- pyri dol4, 3- M ndol e. H

HIEROPAERET SR o' (8 f Bl 009, TRANGE, 6k 1,75 (m, 41D, 2.4,

1H mzylﬁm 3.2 08, 114), 95504.0 2h, PHAD5)(npamy alsky.8 (m, 2H
%I ssol ve(d |ﬁmcongﬁ% r ochl orlelg aC)I’T'ng( 1(5 rrLH? was cog}led)

7.0p 4y, @Hy, them B8 7dadl ) sol uti on of the sodiumnitrite

5"{3‘?‘8%&{ yl%e reaé‘%1 P]gﬁ) @s&g{é(ﬂ %&dﬁlﬁ%@@gﬁlgetv@ N
syrfthHs1s3@1ﬁﬂtholMﬁﬁgmalnnahl orl de (16.9 g, 75.0 mml) in
drochloric acid (10 was added dropw se aga
terké@ﬁil ég%@&ﬁomélnwﬂ%l 351‘»@ PR Ar9n Ky POl Imdole-2-
caoRVALONt 1n the fridge. The aqueous was decanted of f
the'resulting black oily gumand triturated with sat
NaCl (cf. 50 nmL) and then ether: hexane 1:2 (50 nl)
before neutralising wth 10M NaOH (ag) with external
cooling and extracted into ethgr x 100 nmL). The
conmbi ned ether 20 | ayers were &? with water (100
m.) dried (MgSO4) and evapor to e a brown oil
which crystallised on standging \4.3%2g, 84% . Materi al

was used crude wt urification.
1H NMR (400. 132 795 (s, 2H), 5.09 (s,

2H), 5.96 (s, 1H), 1H), 256.79 - 6.90 (m
2H), 7.04 (d, 1H), 7.29-N§§3\(m 1H), 7.40 (t, 2H),

7.49 (d, 2H). 68

6- Benzyl oxy- 2, 3, 4, 5-t etrahydr o\ 1H pyri do[ 4, 3- b] i ndol e.

HC1 The (2-benzyl oxyphenyl) - h?d‘razi ne (3.39 g, 15.8

mol ) and 4-pi peri done hydrochloride (2.15 g, 15.8

mol) in ethanol (30 nL) were heated to reflux for
N-B&n2,8,4, Btelhky ddA 1 HC Ay rido[ 4183 dmdele (25MMyg, 6.6fm)malasaaddsdved in

A I IRV A NS I
sodifag ﬁﬁlﬂg(éﬁﬁgﬁ 1.63 SHRA) wiesied Mﬂtér@ Oé}mlnhfeﬁ | Eb -

i sopfopyl " al cohol then ether (c. m.) before drying
meﬂwxget\hmqmq G52 .659ampl) tie DA (2ij) was added and the mixture stirred
overnight. The solvent was removed in vacuo and the residue partitioned between brine (20
mL) and ethyl acetate (2 x 40 mL). Combined organics were dried (sodium sulphate),
concentrated in vacuo and adsorbed onto silica for purification by flash chromatography
(0-40% ethyl acetate / isohexane). This gave tert-Butyl 5-(2-methoxy)ethyl-1,3,4,5-
tetrahydro-2 H-pyrido[4,3-b]indole-2-carboxylate as a pale yellow gum (443 mg, 81%).
MS (+ve ESI) : 331 (M+H)"
1H NMR (400 MHz, DMSO) 6 1.45 (s, 9H), 2.8 (t, 2H), 3.2 (s, 3H), 3.55 (t, 2H), 3.75 (1,
2H), 4.25 (t, 2H), 4.55 (s, 2H), 7.0 (t, 1H), 7.1 (t, 1H), 7.4 (m, 2H).
S5-methoxyethyl-2,3,4,5-tetrahydro-1H-pyrido|4,3-b]indole hydrochloride



10

15

20

l olH NWVR (400. 132 MHz, DVMsO 6 3.01 (t, 2H), 3.40 -

3.49 (m 2H), 4.27 (s, 2H), 5.27 (s, 2H), 6.78 (d,
wakog/o61192 (t, 1H), 7.31 - 7.38 (m 1H), 7.42 $¢T/GBR)08/050486

7.56 (d, 2H), 9.34 (s, 2H), 11.22 (s, 1H)

(2- Benzyl oxyphenyl) - hydrazi ng. 15 The

2-benzyl oxyaniline (4.99 g, 25.0 mmol ) partially

di ssol ved in conc hydrochloric acid (15 nL) was cool ed

to less than 0 oC and a sol utihpn of the sodiumnitrite

(2.07 g, 30.0 mml) in watg N0 L) was added

dropwi se. The reactithauas\stirfed at the sane tenp

for 30 min, when ti Jle

hydrochl oric acid A as added 20 dropw se again

keeping tenp ca 0 C caction was stored overnight

in the fridge. The aqueous “was—d¢ antid@l of f the

resulting black oily gumand triturated with sat NaCl

(cf. 50 nmL) and then ether: hexane 1:2 (50 nL) before

neut reat-Baiyhg- (Wrﬁéihd:@l)éthﬁC},B,@@qr)etrmh}tdﬂoﬁﬂle)rrmm 3—@@1'[1&61@ 2-

and extracted intqg ether

carhpdite (F3famng, Wersediggbsddn wefhﬁmw@(tléﬁﬂ(héﬁ }ﬁ@) 1nd.s4 él@xan (1.5mL)

v o 1o B B8 DBk R U Al G

corstainaded (g Kadub 2geotBpigl OHM‘W&h t@dhenveend dsied uodardecwint. hidug gave 5-

2 fﬂ%%}t@?(?% %g{{,g tet%%'ydroslIé—g)y(lgomé_&f\“\@l%]gygcgggﬁq@é\%@ gggy foam
(35(0tm Lidhys @s@u&ﬁl -HE} s%@c)(m 2H), 7.04 (d, 1H), 7.29 -
38 (m 740 (t. 2H), 7.49 (d, 2H). Examl e 33

MS((I*FIGM}MXIJ(MﬁhocyCI opropy1) - 2- 1( 6- hydr oxy- 1, 3, 4, 5-t

G0 S92 SN PRE 6 ik 2 hsc b S0 B 43 (m. 41, 7.15 (.

2H), 7.5 (d, 2H), 9.6 (m, 2H).

Example 30
(1R,2R)-N-(1-cyanocyclopropyl)-2-{[6-(trifluoromethyl)-1,3,4,5-tetrahydro-2 H-
pyrido[4,3-b]indol-2- yl]carbonyl}cyclohexanecarboxamide.

FH
- N.___O
(X
\\\\\\ N
H X
5 SN

Following Example 24, but starting with 6-(trifluoromethyl)-2,3,4,5-tetrahydro-1H-
pyrido[4,3-b]indole (481 mg, 2.00 mmol) furnished the desired compound as a white solid
(314 mg, 34 %).

"H NMR (400.13 MHz, CDCl5) § 0.87 — 1.89 (12H, m), 2.58 - 2.64 (1H, m), 2.83 — 3.10
(3H, m), 3.64 - 3.71 (0.5H, m), 3.87 —3.99 (1H, m), 4.35-4.41 (0.5H, m), 4.74 - 4.77
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The
(1R, 2R) - 2- (6-Benzyl oxy-1, 3, 4, 5-tetrahydro-pyrido[4, 3-b

w@ 2ovdobra2®- car bonyl) - cycl ohexanecar boxyl i ¢ acPOr/GB2008/050486
(1-cyano-cycl opropyl)-amde in ethyl acetate (15 ni)
was hydrogenated over 5% paldsadi umon carbon (10 ng).
After an apparent uptake of 5 nL (30 15 m n) the
reacti on was stopped and a sanple taken for LCMS. The

t il t t
(158 ks A LAIA 8L 5% 08 1 9S8 880 005h. .02 10,
7. 6I2)(deigemm (lah ont i nued. Al t hough there was no further
arent after the reaction was_ sto

€ ap pp
(TR o POS DRt ARt AR IRy e B B oo in the
roduct. Purified by preparative HPLC (0.5%

fd%ﬁﬁﬁné}m/ H20 gradient) to give a white powder
6-(I'8ifludr @B ethy])-A3%S-t¢B ahydeo-ELPyride]d.3-f Mdd)er 1H NVR

(400. 132 Mz, DVMsO 6 0,73 - 1.07 (m 2H), 1.10 - 1.48

(m 6H), 1.61 - 1.86 25(m 4H), 2.54 - 2.58 (m 1H),

2.64 - 3.07 (m 3H F N¥~g 2H), 4.54 (q,

1H), 4.68 (s, 1H), 68 .76 (quintet, 1H),

6.88 (g, 1H), 8.64 (s, g¢NHH), 10. 63 (s,

1H). 70 Exanple 34

(1R, 2R) - N- (1- cyanocycl opropyl) - 2- 1( 6- pr opoxy-1, 3, 4, 5-t

To@tﬁlﬁéﬁ/@h@}@“ ﬂ’l%'gd @(ﬁ 6rn§no % and 2-triflugromethylphenylhydrazine. HCI (2.13
dol - 2- Acar bonyl | cycl ohexanecar boxam c}) >E/3

g, J(OlfRnleR)l) I a(cauwdd 60ymL) a8 addedabe hAY borqmmﬁhdm{d«& chhebite (2.46

mL( %8 9)}5]??8 g %P%%vf)sﬁg% gé&{] %(:)%r %310}/1 aélg%ﬁ?ﬁﬁl owef to cool. The

miRGRWRR &ﬂ@&ﬁra@e@l&n@za&ﬂa arld- oBhnBNRL 20 3d) JHAb@&:&d #heh cooled to 0 °C,
carbonate (35 0.25 mmol ) in acetone (5 nL) were

themébd aas {1 léieﬁeéfolffﬁéldftb¢ In@hher Addad vag coheantralel b Hestyp Gpa ieater

(adﬁ}g@edg ;%1 149wﬁ§22 gﬁ'ﬁ?ﬂg Aot fé@@pél ”i;ﬁeg&?gg%sefg{ﬁ@d S and
wad&ldlvaﬂedat&tmddmddamdbyh@ndadlﬂdﬁ i ndi cat ed 60% required
é;'Jr oduct and 40% SM The reaction was filtered and the

(dﬁ(ﬁ%) Jaltl)ed to dryness before redissolving in
j..acetonitrile and purifying b prefaratlve HPLC &O 5%
HRGABHA0CHB TNz, I Sg adh (é7n(t2ﬁyt)e3 Yl 1. 8. 5P dH.g).dd8 (1H, 1),7.45

tve ESI) : 449 (MrH)+ 1H NVR
“4%@38%@%5&6%@6&?5(0?/24 > oo (m (SH)H? 1.01 - 1.34
(m 6H), 1.47 - 1.76 (m 6H), 2.42 - 2.96 (m 4H),

3.49 - 3.84 (m 2H), 3.94 (t, 2H), 4.43 (q, 1H), 4.58
Exampleidh 649 (t, 1H), 6.70 - 6.98 (m 2H), 8.51 (s,

(léﬁ)-ﬁﬁh@an(@ycl(}ﬂ%pyﬁg-{[6-(methylsulf0nyl)-1,3,4,5-tetrahydr0-2H-

pyrido[4,3-b]indol-2-yl]carbonyl}cyclohexanecarboxamide

o1
LY N

N

Following Example 24, but starting with 6-methanesulfonyl-2,3,4,5-tetrahydro-1H-
pyrido[4,3-b]indole (155 mg, 0.61 mmol) furnished the desired compound as a off white
coloured solid (23.4 mg, 8.2%).
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Exanpl e 35
(1R, 2R) - N- (1- cyanocycl opr opyl) - 2- { 16- (cyanonet hoxy) - 1,

W@ 26booetied r ahydr o- 2Hpyri do [ 4, 3-b] indol-2-yl]PCT/GB2008/050486
car bonyl I cycl ohexanecar boxam de WD
2009/ 001129PCT/ GB2008/ 0504865571 Fol | owi ng Exanpl e 34
(1R, 2R) - 2- (6- hydroxy-1, 3, 4, 5- tetrahydro pyrido[ 4, 3-b]i
ndol e- 2 carbonyl) cycl ohexanecar boxylic acid

’(b& (ItMa pyl) am de (102 ng, 0.25 mol),
rmacetonl ITe (50 uL, 0.75 mmol) and potassium

'"HoaviRqned. €3 L04y, mSO) §6.70mal)8 (nn DWF 1(08 mLz)9/\@ﬁe6H¢atm 1.87
to 80 C for 1 h when reaction was ca 60% conpl et e.

(mPf‘H;ba?r%\% i %47 ApLEH) 02 546 ﬁl@(b@%; SEDBERB (5, HAD: g6 d|3e‘%7t(}n t g,

I
ARy RE TR 100 1ash: 1R MBS g e 1,
11284, 1IHP9 - 1.47 (m 6H), 159- 1.85 (m 4H), 2.54 -
6- léﬁ’lenQp ngl?ql 3 f@-tetmdwliispyrﬂ_ﬂm 35b]ggloé%waszqq)nghe61sg(bm the
folfo mglﬁl)anné? 95 (quintet, 1H), 7.18 (g, 1H), 8.70 (s,
11.14(s, 1H). Exarrpl e 36
6- mdtRyEﬁ@famyl(nB dypaetahgdoppyongd|is32b id (122 (chir bextyhig | azid seo}butyl
et hoxy) -2, 3,4, 5-tetrahydr 0l51H pyri dol4, 3-b] i ndol e- 2-c

esStet honyl ) cycl ohexanecar boxani de
3-djone (125 ny,
l 2%3
1 mol ) in DVF

(3aR, 7aR) - hexahydr oi
0.81 mml) was addegd

L [,
(10 m) at roomtgnper afure u der alr The resul ting
solution was stirfed at 20 roomtenperature for 2
hours. N, N-Dii sopropyl ethylamne (0.535 m, 3.24
nnﬂl-t)le;thHAu'llﬁar(y‘hrB@ Zh@;—‘[e‘ujgthz(_‘l_roH*}'I-ﬂ)-lp)irié(p{é 3-bJindole (1 10 g 5.00 mmol) in

A R LT R A S b ARG ke B E R 4 ol fhowed by

feve Bybilals QT A eyl dnfiiBepy3Hdin TRE tQORET dhil§terddolt 680CHeMT Bours.
The crude product was purified by Er eparative HPLC

Tripygation witfs a ligthqaener/gamp pug maeiiushes) a wiitesals{d 81 me) dYlptsrial used
Cm?% a brown gum (89 ny, 23%. 25 M5 (+ve ESI) :

8( MrH) +
MS (+ve ESI) : 319 (M-tBu)"

'H NMR (400.132 MHz, DMS0) § 1.50 (s, 9H), 2.85 (1, 2H), 3.34 (s, 3H), 3.76 (1, 2H),

4.57 (s, 2H), 7.03 (t, 1H), 7.12(d, 1H), 7.34 (d, 1H), 10.93 (s, 1H)
6-methanesulfonyl-1,3,4,5-tetrahydro-pyrido[4,3-b]indole-2-carboxylic acid tert-butyl

I
o | N ojﬁ
SSs. N

/o

ester

6-methylsulfanyl-1,3,4,5-tetrahydro-pyrido[4,3-b]indole-2-carboxylic acid tert-
butyl ester (99.0 mg, 0.31 mmol) in DCM (10 mL) was cooled to >0 °C and the MCPBA
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1H NMR (400.13 MHz, CDC13) 6 0.71 - 1.52 (4H, m), 1.64

- 2.00 (84 m, 2.56 - 2.60 (1H, m, 2.64 (3H, s),
wa@2@8/003kh s), 2.91 -3.03 (3H, m, 3.11 (2H, tPCT/BBBBSA50486

3.90 (1H, m, 72 4.13 and 4.40 (1H, m, 4.29 (2H t),

4.73 -4.78 (1H m, 4.78 -4.&1 (1H, nm, 6.53 - 6.61

(2H, m, 6.93 - 7.01 (1H, m, 7.09 - 7.12 (1H, m,

8.59 (1H, s)

. - y ’ y Y O: g 1 I
SRl it i et S S LR TS RS S
allovagtn@rwarbnetb tRBUthy Ircaction was washed with sat. NaHCOj solution (2 x 20 mL),

.6- (2- (di.nmet hyl am no) et hoxy) - 3, 4-di hydr o- 1H pyri do[ 4, 3-
drlgc} &\48 @@_ag@ gyﬁp_or%tg(? VE apellgy gum (189 mg, 10002))/
M9 eherdsTBuA Vi @do- 3, 4- di hydr o- 1H-pyri do[ 4, 3- b] i ndol e
-2(5H) -)E?r bog(yl a@e (500 ng, 1.26 mmol), copper(l)
1 HiNMIiRo@00.732 ¥kig, DNISG S rddl(9, Ay 2186i (¢, p2H pdfiousy 3H), 3.72 (t, 2H),
ort hophosphate (533 ng, 2.51 ) were suspended in
453y Lty HSbcriar 1370 (T ohad ety Tand seal oc
-h&th LRV YSS. T58 . 5AGHS[AR-HRsudieat ed to 150
6 C&Polrl@sfwﬁo%r i ’n;%t e%ygrgmvgﬁ?%(gc?or ar?gé?cool ed to
RT. The reaction m xture diluted with DCM (100 15
m.), and washed with 2N 0 nmL). The organic
| ayer was dried over Na2 ered and evapor at ed
to afford crude prodQOg{ .
purified by preparativ LCNT.
gradient) to afford teft-butyl 6-(2-

o1 63U BHISRAP BTy it TR iy P G B A i e
but%lp?\sll_i%_ TV RIE®b) nim@®Xaé MEEDIFed in DCM (1 mL) and the 4M HCl in dioxane

i methyl-2-(2,3,4,5-tetrahydro-1H pyri do[ 4, 3-b]i nd
(1 o) gd@qdoﬁyqlgtimaﬁ%gﬁs gemmenced imm@cﬁatp],ysmﬂyhe reaction was stirred for

- (2= (di hyl am.no) et hoxy) - 3. 4- di hydr 05 ridald, 3-
2 R B I BEMG PRl s Bt Sl it BEbale o ne
read@én.added to nethanolic HCL (20 m, reagent 10) at 0 C

under air. The resulting solution was stirred at room
LCMnBeteatiQn dme (9r62119mrM§r(g.Ve ERB : 278 (MgH)ent was renpved

under reduced pressure to afford

N, N-di met hy1-2-(2, 3, 4, 5-tetrahydrolH pyrido[ 4, 3-b]i ndo
Exdmple/3Dxy) et hanam ne (205 ng, 93 % as a yell ow solid.

Exanpl e 37
(1R,2R)rIB-{[6-?benzyloxy)-1,3,4,5-tetrahydr0-2H-pyrido[4,3-b]indol-2-yl]carbonyl}-N—

(1-cyanocyclopropyl)cyclohexanecarboxamide

Following Example 24, but starting with 6-benzyloxy-2,3,4,5-tetrahydro-1/-
pyrido[4,3-b]indole.HCI1 (945 mg, 3.00 mmol) furnished the desired compound as a off
white coloured solid (822 mg, 55%).

MS (+ve ESI) : 497 (M+H)"
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5(1R, 2R) - N- (1- cyanocycl opropy1l) - 2- (6- ( 2- nor phol i noet ho
xy)-2,3,4,5-tetrahydro-rn-

w@ysooaoi149 3- b] i ndol e- 2- car bonyl ) cycl ohexanecar POrR&B2@8/050486
Fol | owi ng on from Exanpl e 34,
4- (2- Chl or oet hyl ) mor phol i ne gydrochl oride (90 ng, O0.48
mmol ) was added to
(1R 2R) - N- (1- cyanocycl opr opyl) - 2- ( 6- hydr oxy- 2, 3, 4, 5-

R GO0y L BRSO £ Bt Bap 2 G | A5 gD o S 186
(mmmi))z 4md2 RO(@s SiyM . 64r BOpge 3(H)3%4.6803.98.(f/ TAPDUS6i(q 1H),

at 25 C under air. The resultln? sol uti on
&5,

4N ﬁlﬂ) Priedsagty, &o?ﬁ tehPeroatt aeintey 18, hufs, 1Ho 7yt dlH),

c Cr, d. 1£4.00 ng, 2.4 %. 15
7'4%{ v’D l7|1§§|(§1 %%ﬁ | W%\}Iﬁ 0.13 MHz, CDC13) 6
105 175(8H ,183190(4Hn)261(4Ht)
79-2. 84 n?w 31 2.97-2,98 (2H,
6- Eg:ng@logﬁ-& 34,5 get(r er Werdg[éb b];nggle(}lq WRY pre@ay@i in the
4.24 - 4,27 (2H, 4.73-4.78 (2H,
f"“%“ﬁgga?nglng 53 (1H, 2 X s), (6 66m(1H, t), 6. 96(- 7.3)3
(2-Behiylowyphéngdp-hydiazie. (1H, nm), 9.13 (1H, n) 20 Exanple
38

(1R, 2R) - N- (1- cyanocycl opropyl)-2-(6-(2-(pyrrolidin-1-y
Cet hoxy) - 2, 3, 4, 5-tetrahydrolH i dol4, 3-b] i ndol e-2-ca
rbonyl ) cycl ohexanecar boxam de

2009/ 001129PCT/ GB2008/ 050486 Fol  owi ng on from
Exanmpl e 34, 1-(2-chl oroet byt+ppyr ng+Ndi ne hydrochl ori de
(82.0 ng, 0.48 mmol) wg dded to

(1R 2R)- N-(1-cyanocycl pyl) - 2- (6- hydr oxy- 2, 3, 4, 5-

t et rahydr o- 1H pyri do[ 4,-3=b] i ndol e- 2- car bonyl ) cycl ohexa
necar boxam de (131 ny, 0.32 nmol) and potassi um
carbonate (134 ng, 0.97 mol) in DMF (5 nL) at 25 C

u n dehe 2ibenzy3di@nil@s 44.09 @925@ nthdIPParviaily Sisidlv&dnabng 0OM

nperature for 45 hours, ield after purification
hy(goghl@raw(g@(][%mw Bap goqlfﬁd togles;s n0pe a@d\aéo gp§1 of thepgdium nitrite

(2.6’?@,@0.0 mmol) in water (10 mL) was added dropwise. The reaction was stirred at the

same temp for 30 min, when tin chloride (16.9 g, 75.0 mmol) in hydrochloric acid (10 mL)
was added dropwise again keeping temp ca 0 oC. The reaction was stored overnight in the
fridge. The aqueous was decanted off the resulting black oily gum and triturated with sat
NaCl (cf. 50 mL) and then ether: hexane 1:2 (50 mL) before neutralising with 10M NaOH
(aq) with external cooling and extracted into ether (2 x 100 mL). The combined ether
layers were washed with water (100 mL) dried (MgSO4)and evaporated to give a brown
oil which crystallised on standing (4.52g, 84%). Material was used crude without further

purification.

'"H NMR (400.132 MHz, DMSO) § 3.95 (s, 2H), 5.09 (s, 2H), 5.96 (s, 1H), 6.58 (¢, 1H),
6.79 - 6.90 (m, 2H), 7.04 (d, 1H), 7.29 - 7.36 (m, 1H), 7.40 (t, 2H), 7.49 (d, 2H).
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1H NVR (400.13 MHz, CDC13) 6 1.27 - 1.88 (13H m,
1.90 - 1.92 (2H, m, 2.01 - 2.05 10(1H, m, 2.38 (1H,

wo 2008/06824 1H, t), 2.71 - 2.82 (4H, nm), 2.86 - BCDEBLEYSI050486
n, 3.85 and 4.41 (1H, 2 x m, 3.87-3.89 (1H, m, 4.26
(2H, t), 4.73 - 4.77 (2H, n)gg 6.51 and 6.59 (1H 2 x
s), 6. 64 (1H, t), 6.94 - 7. 01 (1H, m, 7.08 - 7.11
(1H, , 10.03 (1H, m. Exanple 39

6- ﬂeﬁéﬁﬁi ES",'\J;'(%‘ ﬁ“@fﬂ% ]2/19 g?(P@%gy Hpihablpeer (P peridin-1-

1H pyrido[ 4, 3-b] i ndol e- 2-ca yI)cycIohexanecarboxam
de Fol l owi ng on fro e~24, but starting
with 6-(2-(piperidin-I-yl)ept }, 4, 5-
tetrahydro- 1H pyri do[ 4, 3 bJi ndd¥e 200 g, 3.34 mol)
furni shed the desire ound as 20a white solid (356
ng, 21%yield) M5 (+ ) : 518 (M+H)+ 1H NMR
(400. 13 MHz, CDC13) 6 0.86 - 1.21 (2H, m, 1.27 - 1.51
(& (M@nz&l.o@;tplle.nss-l(yamzin@(s 39.g725.8 mimgb apd mpimridone

hy r'@ ﬁél%i_e(sér#s gHggg %glol) i3 eglfn?lo(?_p %ﬁj) weA% Eiﬁecg% reﬁ)lx flor 4§mm

Thé 4¥PHE] Hldibdile (MDM, & 1RE) wabadded @tﬁdﬁhedﬁlg c@n@@eﬂ Aft0330min a
(1H, m, 7.12 (1H, t), 9.90 - 9. n’L
heagy (ppeqimiasehaddformad. il eeastigy yuas ceolad slatnelt:e M&z@n@ thergop¢ was

ﬁlt%r%ﬂxé%s%teﬁ)la}fﬂda%tﬁe W5 i FARN Gohd] hldCerh @b OV A9 BBRRSdrying to

give 2(6Zlg(§fl§%rwlﬁitensohdyl ) et hoxy) - 3, 4-di hydro- 1H pyri do[ 4, 3
- b] i ndol e-2(5H) - 5car boxyl ate Tr - pot assi um
ort hophosphate (1.92 g, 9.04 nmol), tert-butyl

i do[ i nd - - b
Tt G0y PSS I SR ALRRY. ) 6 2 gy s
(s, 2}266 IT80d,) 1 Mg 6e925(s pEn dexd -iT]38(1{1pl1H§Er7i 40 @ 3Hyl7)ﬁ(r¢arm1), 9.34

(215‘9 | ar e excess) and sealed 10 into a m crowave
(s, t Ua?%ésr bbl i ng argon through the solution for 5
m nutes. The reaction was heated to 150 C for 1.5
hours in the mcrowave reactor and cooled to RT. This
(2-Beanytloxyiphenyl)-hgdewdind. hr ee ti mes and t he conbi ned crude
reaction m xture worked as foll.ows. The m xture was
diluted with DCM (50 nL) and ed with NaCH (3 x 30

m),
; O N/N

The 2-benzyloxyaniline (4.99 g, 25.0 mmol) partially dissolved in conc hydrochloric

acid (15 mL) was cooled to less than 0 oC and a solution of the sodium nitrite (2.07 g, 30.0
mmol) in water (10 mL) was added dropwise. The reaction was stirred at the same temp
for 30 min, when tin chloride (16.9 g, 75.0 mmol) in hydrochloric acid (10 mL) was added
dropwise again keeping temp ca 0 °C. The reaction was stored overnight in the fridge. The
aqueous was decanted off the resulting black oily gum and triturated with sat NaCl (cf. 50
mL) and then ether: hexane 1:2 (50 mL) before neutralising with 10M NaOH (aq) with
external cooling and extracted into ether (2 x 100 mL). The combined ether layers were

washed with water (100 mL) dried (MgSO,)and evaporated to give a brown oil which
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dried over sodiumsul fate and the sol vent renoved

under reduced pressure. The crude 15 product was
w@Roooforade by preparative HPLC ( 0. 1% HCOOH, CHBCMGB2008/050486

H20). Fractions containing the desired conpound were

evaporated to dryness to affgyd tert-butyl 6-(2-

(pi peridin-1-yl)ethoxy)-3, 4-di hydro-1H pyrido[4, 3-b]in

dol e- 2(5H) - carboxylate (1.33 g, 25%vyield) as a yellow

cqﬁg%{t %aﬁ&‘ﬁlg 04598 slbdyenhecld Thudd chuiéSvifold furthdO0

pubfiatioiPi peri di n- 1-yl ) et hoxy) -2, 3, 4, 5-t et rahydr o- 1H- pyr
i do[ 4, 3-b] i ndol e 76 tert-Butyl
6- (2- (pi peridin-1-yl)ethoxy)-3,4-di hydro-1H pyrido[ 4,3

1 [ | at . g .
H R ! gt PG R St 3 g e G M 1
6.70i-16.901(ne 21¢% Tl (dg 150 U29 on.3G@s, dH)r 7.40 (tal2H)pDa9 (d, 2H).
tenperature for 3 days. The solvent was renoved under
reduced pressure to afford (1.00 g, 100 % as a yellow
Ex@hme Mpterial 5 was used crude. LCMS retention tine
. n Ms (+ve ESI) : 300 (M+H) + Exanple 40
(1R,2R)-2R)1-¢yapdexcyaropyii2et6-hystdgxy 21,3 .4:5-teetahades 2 Hppronidd] 4,3-

1,3,4,b-tetr dr 0- 2H10 .
b]‘ﬂ?‘ﬁT%X’[?‘forgpBﬁ?%’&[ﬁ’%—e?%ﬂ%ﬁmlf%ycI ohexanecar boxani de
Fol | owi ng Exanple 24, but starting with
5- met hanesul phony1- 2, 3, 4, 5-t et rahydr o- 1Hpyri do[ 4, 3- b] i
ndol e hydrochl oride (130 ng, 0.52 furni shed the
desired conpound as a light b red solid (37
ng, 16% . 15 MS (3 : 9 (EMrH) +Fi NVR (400
MHz, DMSO 6 O. 8-} m 6H), 1.75 (m
4H), 2.4 (m 1I—|),O 3.35(s, 3H), 3.9
(m 2H), 4.5-4.8%( H, 7.65 (m 1H),

7.9Ed 1|—2, 8.7(18, 1H) . , ,
The (1R,2R)-2-(6-Benzyloxy-1,3,4,5-tetrahydro-pyrido[4,3-b]indole-2-carbonyl)-

cyclohexanecarboxylic acid (1-cyano-cyclopropyl)-amide in ethyl acetate (15 mL) was
hydrogenated over 5% palladium on carbon (10 mg). After an apparent uptake of 5 mL (30
min) the reaction was stopped and a sample taken for LCMS. The catalyst was filtered off
and a different batch of catalyst and ethanol (SmL) were added and the hydrogenation
continued. Although there was no further uptake apparent after 3h the reaction was stopped
and LCMS indicated that the reduction had proceded to the required product. Purified by
preparative HPLC (0.5% HCOOH, CH;CN / H,O gradient) to give a white powder (34.7
mg, 43%)

MS (+ve ESI) : 407 (M+H)+

'"H NMR (400.132 MHz, DMSO0) § 0.73 - 1.07 (m, 2H), 1.10 - 1.48 (m, 6H), 1.61 - 1.86
(m, 4H),2.54 -2.58 (m, 1H),2.64 -3.07 (m, 3H), 3.60 - 3.97 (m, 2H), 4.54 (q, 1H),
4.68 (s, 1H), 6.48 (t, 1H), 6.76 (quintet, 1H), 6.88 (q, 1H), 8.64 (s, 1H),9.35 (d, 1H),
10.63 (s, 1H).
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5- Met hanesul phony1- 2, 3, 4, 5-t et rahydr o- 1H pyri do[ 4, 3- b]
wo0 paojoeribydr ochl ori de was prepared in the fol | Per/GB2008/050486
manner .
N-Boc- 2, 3, 4, 5-tetrahydro- 1Hqyrido[ 4, 3-b]indole 25 o
77 2,3,4,5-Tetrahydro- 1H pyrido[ 4,3 -M ndol e
hydrochl oride (3.64 g, 17.4 mmol) was suspended in

Exgjnﬁgmﬂomat hane (120 nL) and stirred at room

ture under argon. Triethylamne (7.29 nlL, 52.3
(1R2R)-V-Wacy addchatbgfrop} 9:2efd6-py o po xyt BB 4;Dtetnahydi -2 Hopyrad ¢ 4,3-
(3.81g, 17.4 mmol) in DCM (30 nL) and the resulting
blindelrd-yRearbopyli eyl Licgrhoxymide t he 5 argon source
renoved. DCM was renoved in vacuo and t resi due
partitioned between brine (50 nlL) Oand e | acetate (2
x 100 nlL). Conbi ned gfganics were d%l/gd di um

sul phate) and conce ed iq vacuoito giveN
N- boc- 2, 3, 4, 5-t et r ahyh pYY'i do 3- M ndle as a
pal e yel | ow sol i g '

4. ' A . (+ve ESI) :
271( MrH) + 1H (400 MHz, DVBO) 6 Y745 (s, 9H), 2.8

(t, 2H), 3.7 (t, 2H), 4.55 (s, 2H), 6.95 (t, 1H), 7.05

(t, 1H), 7.3 (d, 1H), 7.4 (d, 1H), 10.85 (s, 1H).

5(15@12@)@@@@15 wiyaraxyll3,3,53cdalbrdi @b yady d 3ok iddoRy2-cadbdy 8- b]

| NA0l e
cyqlphsganceathonylie acid (lappapsydiapppy Dusrde SLORMed 2 pawd: 1-
brofffprdrad B, 4156 nfth AP Al o PR G (8510 BRL023 simol) in
acandrter(5 amlglomera hdatsd ¢ tefhuk Yt IhdAd@BEirtingr 1-br@Fopropne (§&%6 ul, 0.60

ded, After 30 mnu{7ﬁ~s’0’éﬁt he

a eaction was cooled to O .
g PRATIRARSEP YN edrrbEn) o lrﬂefedé%vsml%&oﬁ)e reaction
daifBfedAHdB A A9 RW $EMS indicated 60% required product and 40% SM. The
reaction was filtered and the liquors evaporated to dryness before redissolving in

acetonitrile and purifying by preparative HPLC (0.5% HCOOH, CH3;CN / H,O gradient)

to give a brown glass (21.3 mg, 18%)

MS (+ve ESI) : 449 (M+H)+

1H NMR (400.132 MHz, DMSO) 6 0.64 - 1.00 (m, 5H), 1.01 - 1.34 (m, 6H), 1.47 - 1.76
(m, 6H),2.42 -2.96 (m, 4H), 3.49 - 3.84 (m, 2H), 3.94 (t, 2H), 4.43 (q, 1H), 4.58 (s,
1H), 6.49 (t, 1H), 6.70 - 6.98 (m, 2H), 8.51 (s, 1H), 10.67 (s, 1H).

Example 35
(1R,2R)-N-(1-cyanocyclopropyl)-2-{[|6-(cyanomethoxy)-1,3,4,5-tetrahydro-2H-
pyrido[4,3-b]indol-2-yl]carbonyl}cyclohexanecarboxamide
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20 over 5 mnutes. The m xture was stirred and al | owed
to warmto roomtenperature overni ght and the sol vent

wo esmomeri2e n vacuo. TLC and LCMS showed that thecBGB2008/050486
group was renoved during this process. Therefore the
resi due was partitioned betwgen 2M aqueous sodi um
hydr oxi de (30 nL) and di chl oronet hane (2 x 100 nL) and
conmbi ned organics treated with brine (30 nmL), dried

. t 1
o AR 2 AP PE AEER) R o 33 B4t 3-indole
2- c?fhghylgfcyatehht@ﬁeca/rbcﬁ%aemhan@!ymm @mtnm@@l) MmBOYd 62 hah@R5
I Chl Oor one

mnzol }ré)r%%g@mﬁﬁ@r@ gaégz y0eld LRGRYATBIHCHY PRAS( U 3081 /S

& | Q
mn?/(ﬁé %+%§%Qﬂﬁve¥@iiéa?é(\&/li+ tﬁ; 80 ?Hf%& %/% W%g%%%i_’l@%ﬁﬁég G cobfblete.

Prepa@fiv¢ HPLRZHY(Q.5%. HCOOH, 2Eh1;CIS / $50(grad131H) to gvOa &sLlon kflid
) %% m 2H), 7.5 (d, 1H), 7.9 (d, 1H. 5 Exanple 41
GYXRDR) - 2- (7, 8- Di hydr o- 5H- f ur 012, 3- b: 4, 5- cl di pyr i di ne-

hﬂﬁ@%@@ﬁﬂﬁyiksNp¥g#ohexanecarboxyl|c aci d
cyano-cycl opropyl) - am de i oFol | owi ng Exanpl e 24,

HB{MRs(ﬂ@ﬁinﬂglfm []MSO)6071-104(m 2H), 1.09 - 1.47 (m, 6H), 1.59 - 1.85

h 2,3:-b; | di
(m d%@%él PR Tl eady B%E&dﬁn {2238 DRbma s 1D
| d
HTRGY O, AR LS R T T RIS, i gee 1
11@498 B+, d), 1.26 - 1.43 (6H, m, 1.73 - 1.86 (4H,
m, 2.52 - 2.56 (2H, m, 2.90 (1H obs), 3.00 - 3.07
(1H, m, 3.89 - 3.98 (2H n), 4.66 - 4.71 (2H, m,

Exd#ma® 36 7. 32 (1H, m), 8.03 (1H, d), 8.22 - 8.23 (1H
8.29 (1H,
(qu, R)-8- 6o 10 bt vy -2 e dimethy amin o ety 2 b frdetpalay dro-
i f j But vl
THEPERAIZS, ol G Gt e TR0 *ff“" rid

opyr pi peri di ne-1-ca
rboxylate 0 n.r0

0 \/N 3
gi } N
\-N/-~o N | /H\I::j

(3aR,7aR)-hexahydroisobenzofuran-1,3-dione (125 mg, 0.81 mmol) was added to N, N-
dimethyl-2-(2,3,4,5-tetrahydro-1H-pyrido[4,3-b]indol-6-yloxy)ethanamine (210 mg, 0.81
mmol) in DMF (10 ml) at room temperature under air. The resulting solution was stirred at
room temperature for 2 hours. N,N-Diisopropylethylamine (0.535 ml, 3.24 mmol), HATU
(462 mg, 1.21 mmol) and 1-amino-1-cyclopropanecarbonitrile HCL (144 mg, 1.21 mmol)
were then added to the mixture. The resulting solution was stirred at room temperature for
20 hours. The crude product was purified by preparative HPLC (0.1% NH3, CH;CN / H,O

gradient) as eluents to afford as a brown gum (89 mg, 23%).

MS (+ve ESI) : 478(M+H)+
"H NMR (400.13 MHz, CDCI3) § 0.71 - 1.52 (4H, m), 1.64 - 2.00 (8H, m), 2.56 - 2.60
(1H, m), 2.64 (3H, s), 2.65 (3H, s), 2.91 - 3.03 (3H, m), 3.11 (2H, t), 3.88 - 3.90 (1H, m),
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8 Potassiumtert-butoxide (1.22 g, 10.8 mmol) were
added to tert-butyl 4-

W@ 2¢oapadriexyi m no) pi peri di ne-1-carboxyl ate (2. 18CDGB008H550486
nmmol) in DM (10 nL) at O C under argon. The resulting
suspension was stirred for 2§ mns. 2-Fluoropyridine
(0.85 L, WD 2009/001129PCT/ GB2008/ 050486 79 9. 85
nmol ) was added to the reaction mxture and the

Lyt sohu i pr t. 80 M o2

R R L L AR, o T A R B - e

(2Hln), 893 @imlr(aﬁ,ﬁ@ V\109h7Ht2QAEI, 3, X5®0lHyls) . The organic
| ayers were conbi ned and washed with brine (2 x 50
m.). The organic | ayer was dried over Na2504, filtered

Nﬁraﬂm%mgr@tseﬁstt&réﬁ;ﬁ,dm ot REAAUEE 6-y o3 HRIMED was
chr omat’ography” (sili¢ca, |en 0 1OOA>E Ac In

prémpwed kathe)followingavanrenrt - but yI
4- 0xX0- 3- (2- oxo0- 1, 2-di hydropyri di n-3-yl ) pi peri di ne-1-ca
rboxyl ate (0.654 g, 23 %9 as a creamsolid. M5 (+ve

temEﬁh 16 2 anﬁMh atnin® felth YR 3(440ihy d 2o-VHZpy 1§ ¥4 3)b| S dol &O(5 H)-

iy (9( ?9 % A T e Py AdiSy Pl SSEH)

car:boxsla(elH s) 4. 26 (2H, s), 6.26 (1H t), 7.24 - 7.27
(1H, m, 7.30 - 7.32 (1H,_m
1,5,6,7, 8, 9a- Hexahydr o- f4r d
Concentrated Sul furic ac
added to tert-butyl 4-0xo-
0x0- 1, 2- di hydr opyN+di n- 3- ylfplp-ridine-l-carboxylate
(350 ng, 1.20 nn6 The resulting thick solution was
Stdrt- Bﬁ@l @tloa@gmdlﬁ 6r1@i-?§@ddw@ra]inabte~2(§iq?ic£&a£;tw@ 500 mg,
was heated at 20 until reaction co

1 2$memoléac®pmr(l)/méldd (Tu? etg, w318hn1901%and erwmasmm@ﬂhophowhate

ter nd solid potas

(S 2Rt SRR T R R Bl BinhBRe RI{ i, 99,40, mmot and

scal@iSinfd 4 mefredavandbé. h&iefrée{chbﬁlwas aYARDIALHPC fohe hour in the
resulting residue was used w thout further

migqWaYs wastrbind epladggo Rily el tegeyctionpristyrgmpay diluted with DCM (100
mL), and washed with 2N NaOH (3 x 50 mL). The organic layer was dried over Na,SOs,,

{2, 3 b 4 5-c] di pyridine 15
> ; nmol ) was

filtered and evaporated to afford crude product. The crude product was purified by
preparative HPLC (0.1% NH;, CH;CN / H,O gradient) to afford fert-butyl 6-(2-
(dimethylamino)ethoxy)-3,4-dihydro-1H-pyrido[4,3-b]indole-2(5H)-carboxylate (304 mg,
67 %) as a yellow gum.

MS (+ve ESI) : 360 (M+H)+

N,N-dimethyl-2-(2,3,4,5-tetrahydro-1H-pyrido[4,3-b]indol-6-yloxy)ethanamine

tert-Butyl 6-(2-(dimethylamino)ethoxy)-3,4-dihydro-1H-pyrido[4,3-b]indole-2(5H)-
carboxylate (304 mg, 0.85 mmol) was added to methanolic HC1 (20 ml, reagent 10) at 0

°C under air. The resulting solution was stirred at room temperature for 19 hours. The
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80 Exanple 42
(1R, 2R) - 2- ( 7- Met hanesul fonyl-1, 3, 4, 5-tetrahydro- pyrido

w¢ 4908nbiiendol e- 2- carbonyl) - cycl ohexanecar boxyPCT/GBed0d/050486
(1-cyano-cycl opropyl)-amde zji N 5 Exanple 43
(1R 2R) - 2- (9- Met hanesul fonyly3l, 3, 4, 5-t et rahydro- pyri do
[4, 3-b]indol e-2-carbonyl)- cycl ohexanecarboxylic acid
(1-cyano-cycl opropyl)-am de 10 Fol I owi ng on from

SOlgé?re%hanes dfuélrd]erlregu%@d API‘%SS%H‘S tt(r) % for rN N (il-ll-methryl & ([22%,%5 -tetrahydro
1 Hidyiriad pd, B-b3indol-6- yloxy)ethanamme (205 mg, 93%)asa yellow solid.
7- met hanesul fonyl- 2, 3, 4, 5-tetrahydro- 1H pyri do[ 4, 3- b] i
ndole 1:1 m xture (220ng, 0. 88mmvl ). The two products

Exx\ﬁ,?fe},-,sol ated by chiral HPLC (Solvent A =
/Water, Solvent B = CH3CN)

(1R, 2R)-DR)1-Gapdeyditprapel2-Go@yrherpt®lispthpey k 2Byl tetrahydro-1H-
Py iR Bl 3 Pom ey IO ES AR EROBBRIAG ¢ aci o

(1-cyano-cycl opropyl)-amde as a white sg~gd (65.0 nyg,
14% , and O _N
(1R, 2R) - 2- (9- Met hanesul , 5@t r ahgr opyr i dof

4, 3- b] i ndol e- 2- car bony!
(1 cyano-cycl opyl) 5 olid (56.0 ng,
12% . Exanpl \ng%Brr 171rﬁn(+ve
ESI) : 469 ( + Exanpl e 43 LCMS retention tlne 1.70
(+ve ESI) : 469 (MtH) .
ﬁlg‘i"ﬁl&ﬁ o Jt%ﬁgsamale§444é2§@49r9ﬁ5ﬂ9@0@ﬁﬂp@% foggsoghiorigley{pO me,
L . -
0 4%%02%&3?%“?&0'@‘? R T e e
tettahpdrb-ollH- pymldcgﬁ4ﬁdﬂndple-2 Barbonyl)cyclohexanecarb0xam1de (131 mg, 0.32

mmol) and potassium carbonate (134 mg, 0.97 mmol) in DMF (5 ml) at 25 °C under air.

2 boxylic acid

The resulting solution was stirred at room temperature for 45 hours, to yield after

purification a cream solid. (4.00 mg, 2.4 %).

MS (+ve ESI) : 520(M+H)+

"H NMR (400.13 MHz, CDCI3) § 1.05 -1.75 (8H, m), 1.83-1.90 (4H, m), 2.61 (4H, 1),
2.79-2.84 (2H, m), 2.82 (2H, t), 2.97-2.98 (2H, m), 3.40 and 4.38 (1H, 2 x m), 3.61-3.92
(1H, m), 3.75 - 3.78 (4H, m), 4.24 - 4.27 (2H, m), 4.73-4.78 (2H, m), 6.42 and 6.53 (1H, 2
X 8), 6.66 (1H, t), 6.96 - 7.03 (1H, m), 7.08 - 7.12 (1H, m), 9.13 (1H, m)

Example 38
(1R,2R)-N-(1-cyanocyclopropyl)-2-(6-(2-(pyrrolidin-1-yl)ethoxy)-2,3,4,5-tetrahydro-
1H-pyrido[4,3-b]indole-2-carbonyl)cyclohexanecarboxamide

20 o,
She
CNfo N
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( 3- Met hanesul f onyl - phenyl ) - hydrazi ne (605 ng, 3.25

mmol ) and 4- pi peri done hydrochl oride (443 ng, 3.25
wonmbpomes e suspended in acetic acid (15 nlL) aPdr/GB2008/050486

stirred at roomtenperature under argon. Boron

trifluoride diethyl etherate;0.80 ni, 6.51 nmol) was

added in one portion and the yell ow suspension stirred

at 110 C for 2 hours resulting 10in a deep red

B BBy e RS s R IRLOHL AORRER (@ 0

0.4Behinelg Rvaz hiddwiie ¢ U, 2RpN-Une iy deyekdpiepyl BD-(6rhy didrd-2,3,4,5-
g RS S S rubbn o am e 0.2
mntdly HPSRHARNYarbS|akd Q34 nig,)@%%&pb% PIRE: b@ﬁ@ 9f BlAR der air.

to 5% ag amoni a 1 n 50% et hanol di chl or onet hane)
Thgesseltingeolpriod uas stirasd & rdor terpdratues fiod 80 howgys, o568 (ter

purLEff%ﬁB{@tcﬁ%%{ it L o7 (+ve ESH) = 251 (MeH) +
20(1R 2R)- N- (1-cyanocycl opropyl)-2-(2,2-difluoro-7,8,9

, 10-t et rahydr o- 6H
MS ¢ ve Rl bx4a Mt B)tg] pyri dol14, 3- b] i ndol e- 7- car bonyl ) cycl

1 ' L N-F . i f I

H 3R IRBETE M T Go58 v Rl 3G, 8 ¢ LOPAryaman 209

(1H, m3pdisaxml 924%c1 ¢ py2i7dop&234b] h)dDRe- § D4 (4HDm),B.&8and 4.41
mol ) gave the product after 25purification

(1R 2R g 3-RE-B -189c£§/§n@éyb%6’rfb;§)yf)73z-4(-7z7, @Hyinp} 66l end 689411, 2 xs),

6.6?'{?% hagyer 2~Pi?’&‘?ﬁ§§ﬂy%ﬂ;}5§1|\5|"r?a)@|18: 3 Bny1 ) eyl oh

exanecar boxam de (58.0 ng, 21 %9 as a beige solid. M

+ve ESI) : 175 (MrH)+ 51H NWR (400.132 Mz, DVBO) 6
—éﬂ_*ﬂg;EX. 1.07 (m 2H), 1.10 - 1.56 (m 6H), 1.55 - 1.87

A8 Rl O i s s
1HEpyridi 3-igisbl¢-2-cathgnytgclolrexanecarbpxamide

2,2-Difluoro-7,8,9, 10-tetrahydro-gH 11, 3] di oxol 014, 5-g
] pyri dol4, 3-b]i ndole was 10 prep “in the follow ng

manner o OYN
| |
02 N

O
Following on from Example 24, but starting with 6-(2-(piperidin-1-yl)ethoxy)-2,3,4,5-

tetrahydro-1H-pyrido[4,3-b]indole (1.00 g, 3.34 mmol) furnished the desired compound as
a white solid (356 mg, 21% yield)

MS (+ve ESI) : 518 (M+H)+

"H NMR (400.13 MHz, CDCI3) § 0.86 - 1.21 (2H, m), 1.27 - 1.51 (6H, m), 1.64-1.68 (5H,
m), 1.72 - 1.89 (4H, m), 2.63-2.67 (8H, m), 2.70 - 3.05 (3H, d), 3.55 and 4.45 (2 x 1H, m),
3.86-3.92 (1H, m), 4.24 (2H, t), 4.70-4.91 (2H, m), 6.66 - 6.75 (2H, m), 6.95 - 7.03 (1H,
m), 7.12 (1H, t), 9.90 - 9.96 (1H, m)
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(2,2-Difluoro-1, 3- benzodi oxol-4-yOnhydr azi ne The

2,2-Difluoro-benzo[ 1, 3]di oxol-4-ylamne (1.99 g, 11.5
wonmbpomas cool ed and 15conc hydrochl ori c aci de¢1/@BRU0B/050486

added. After recooling to O C or less a soution of the

sodiumnitrite (873 ng, 12. 77gmol) in water (10 nl)

was added dropw se. The reactlon was stirred at the

same tenp for 30 mn when tin chloride (6.55 g, 34.5

o L0 S5 o RSB RR Hcparca
in ie@dRowinganmeier. exot herm ¢ and the initial thick ppt

required a large stirrer to 20 keep things noving).
The reaction was stored in the fridge overnight at 0O

oI Ol 1200 gy g

catbokplate drying to give a white solid. The solid was
treated with 50% aqueous sodi umshydroxi de (100 ni) and

extracted with ether 50 réﬂ\ he conbi ned
¢0\yi ve a yell ow oil

extracts were dried a
which crystallised t egdl es on standing (1.28
259, 60% . Ms (+ve ES)) 205 (MrH)+ 1H NMR (400. 132

Mz, DVMBO 6 4.15 (s{ 2H), 6.57 (d, 1H), 6.89 (d, 1H),

6.99 (t, 1H), 7.07 (sh—H 83
2,2-Difluoro-7,8,9, 1&-t et rahydro- 6H 11, 3] di oxol 014, 5- g
] pyri dol4, 3-b]i ndol e e

( ?nzpo%sgﬂuﬁp&ﬁwg%%ﬁ’lht% (§b§'go§ Byl é) teﬁ%‘fﬁ%' 1380 (3745§1 hydro-1H-
pi peri done hydrochl oride (543

pyrdch@ 3Fb101d))le|-2(5HD-hanboky1@t£G[1 130)e, h8R enthela hed copper(Bfibdide (0 430g,
was add

5 The .4 d
225 AR el ReSREr e s Aok £y o MBS efvg dnd sealed
int@ R ¢higdotvake RIBBRFLNELUEGAg G%%n blidoBEN dheWBRtiBR B8 reTmirutdshehe

m crowave to 110 C for he rest of the
reagig@rewpsicajgsso dﬁ@c@i@l@bS ihauis m.a &teah@sovem@ reggeorgofispeled to RT.

ThgI gacclﬁﬁrrl GA% treléagelgtrs;th{elaeltt}t o a\?lwd tt rudea l‘elil(ll %} neux;f\l? C Ivd)rked as
folmu)s. Died mﬁ;aulférwasnﬂlutdalemﬂesajl\n (SlngD @IYd s/@éhed v(lﬂma(nﬂ,e x 30 mL),

13%vyield) 10
dried over sodium sulfate and the solvent removed under reduced pressure. The crude

product was purified by preparative HPLC ( 0.1% HCOOH, CH3;CN, H,0). Fractions
containing the desired compound were evaporated to dryness to afford fers-butyl 6-(2-
(piperidin-1-yl)ethoxy)-3,4-dihydro-1H-pyrido[4,3-b]indole-2(5H)-carboxylate (1.33 g,
25% yield) as a yellow gum.

LCMS retention time 1.60 min MS (+ve ESI) : 400 (M+H)+

6-(2-(Piperidin-1-yl)ethoxy)-2,3.4,5-tetrahydro-1H-pyrido[4,3-b]indole
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M5 (+ve ESI) : 253 (M+H)+ 1H NWR (400. 132 Mz, DMSO 6
3.04 (s, 1H), 3.26 - 3.54 (m 5H), 4.30 (s, 1H, 7.07
wo 200940(1p9 2H). 15 Exanpl e 45 PCT/GB2008/050486
(1R 2R)- N-(1-cyanocycl opropyl) - 2- (8-fl uoro- 6- net hoxy- 2
, 3,4, 5-tetrahydro- Myri do[ 4,5 b] i ndol e- 2- car bonyl ) cyc
ohexanecarboxan1de Foll ow ng on from Exanpl e 24,
except using

LGRS TR S L AL Lt

carboxmﬂldl@ﬂ3ag, A3 Vhirh@) ﬁv@aﬁﬂc(ealo Hﬂmn MeDH (redden( Hy,@ 59 ht 25 °C

un(éyr gg "{]@3 @%@W solgg@é\gas’\' slg\[{ﬁrg((gldfag gcp_q)]h:l% Fﬁt%;l)zeiatgr@ f@r3 % ég(sg ﬁﬁg solvent
3H,

WaEr}emc?v(eg %nder%’e@l?ceél %%S%LEIE todgffgrgl (‘21 0 ngg 5)55(as @gﬁll@vv%%m Material

wadu§d crudk. 85 (2H, n), 6.37 - 6.47 (2H, m), 6.69 - 6.75

. 71.99 H.,.
Leff fﬂ%&%ﬁ@%ﬁﬁmf@ 64 51 M- 10 pyri dof 4, 3-b
]indole was prepared in the foll owi ng nmanner

' | met hanone (4-fl uoro-2-met hoxyphenyl) hydrazone
Ez&%ﬁiﬁﬂxture of 2-chloro-5-fluoroanisole (0.52 m, 4.10

(lmg) -N- (lia@ﬂfog?mmpynglgﬁmml(@u%ogyl E3Q_C5-mtﬁtﬂlh)ydr0-2H-

u 0X , 1 n toluene

Py'(lg HQ’}} gl yhearhe iﬁyfﬁ)hggag(ea 0 mg, O0.08
mol ) and 2-(di-t- ﬁgyglphosphlno)blphenyl (50.0 nmg,
0.17 mmol ) and heat o 80 C under argon. The m xture
was stirred overnﬂ@ and.checked with LCVM5 and TLC.
The m xture was 15 g I ed to cool to roomtenperature
and the reaction - s gid uted with Et OAc (20
m) and filtered:! S uged ude in the next
st ep.
8- Fl uor o- 6- et hoxy- 2, 3, 4, 5-
i ndol e.

ghy&+o- pyrido[ 4, 3- b]

Following Example 24, but starting with 5-methanesulphonyl-2,3,4,5-tetrahydro-1H-
pyrido[4,3-b]indole hydrochloride (130 mg, 0.52 mmol) furnished the desired compound
as a light brown coloured solid (37 mg, 16%).

MS (+ve ESI) : 469 (M+H)+

"H NMR (400 MHz, DMSO) & 0.8-1.1 (m, 2H), 1.3 (m, 6H), 1.75 (m, 4H), 2.4 (m, 1H),
2.9-3.3 (m, 3H), 3.35(s, 3H), 3.9 (m, 2H), 4.5-4.8 (m, 2H), 7.3 (m, 2H), 7.65 (m, 1H), 7.9
(d, 1H), 8.7 (s, 1H).

5-Methanesulphonyl-2,3.4,5-tetrahydro-1H-pyrido[4,3-b]indole hydrochloride was

prepared in the following manner.

N-Boc-2,3,4,5-tetrahydro-1H-pyrido[4,3-b]indole

QUQWOY
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F O\ 20p-Tol uenesulfonic acid (129 ng, 0.75 mol ) was

added to piperidin-4-one hydrochloride (50.8 ng, 0.37
wonmb)oaed 1- (di phenyl net hyl ene) - 2- (4-f | uor o- 2PCT/GB2008/050486

nmet hoxyphenyl ) hydrazine (80.0 ng, 0.25 mol) in

ethanol (1.25 nl) at 25 C over a period of 1 min under

air. The resulting suspension was stirred at 80 C for

16 hours. The reaction mxture was diluted with EtOH

SPGB b PR AR (561 ¢ 174 g was
susieddsdBn Giéﬁldﬂblhethatﬁﬁj(lgagrﬂr)aihé dtitred ﬁct)‘f?ro(nfﬁ&lertn’(pératéﬁé]ﬁader argon.

0 | er was_dried over , filtered an
Tﬂ@%%ﬁ}l@ﬁ Y Blat-dmymel) 4a a@?ﬁ?}g @?wedrmdlcﬁeﬁow ﬁrdwalaqnate

r

455 1A DOER, BEUR0A8 LN SPL A 5L AIET
argoolsoume tnavgd 7MCNHBAMeDidvad dr Eacpa laed theacstldlmwrmd between
briﬁe}/ GS@én )t,%giléﬁyl\%[a tg‘%ﬁ? Ixh%g %)y & a‘rpgcdsll'lji%%drig(? (sodium
sulﬁl@e@@)tﬁ'cl%ﬁ&:n@at%%z:’z\'b@auo%%wmgé 263&1 ?Jtéﬂﬁﬁ&éiro ﬁ[-@?ﬁdié{ﬂ%-

cont’ai ni ng the desired conPound wer e evapor at ed
blindo}eess pale yelfdve selidB A3 88Y6 -

nmet hoxy- 2, 3, 4, 5-t et rahydr o- 1H pyri do[ 4, 3-b] i ndol e

(25.0 ng, 46 9@ as an off-white solid. 1o M5 (+ve

MSE&lf):EQ)le”/a + 1H NMR (400 13 MHz, CDC13) 6 1.63
%J ’§ t4)é 3.21 t), 3.92 (3H %H
MB (6 H2> Dl\é @)361 @DH)1H; (tr)ZH)53 %ft 2Hp. 475)5 G1HD, 6.95 (1,

( tification of cathepsin

IHE%”% ) }?(d1gé§2é%%T2§ﬁA8q§ IJE_iJenched Fl uor escent

Resonance Energy Transfer) was used to nmeasure the

i nhibition test conpounds of cathepsin K-nedi ated
-V GapeP B A6 b e ARy dr o oL PAENPlg. AVC

Conmpounds were screened at, twel ve concentrations

(3.5x10-8 - 10uM, on two rate occasi ons and the

mean pl C50 val ues reported} 0. 5nM [flnal] r human

384-wel |l 20 bl ack m crotj
i nvestigative conpounds
pre-incubated at roomtem
before the addition of 50nmM [final] Z-Phe-Arg-AMC

sirBoe B d, Biavehydod H-nydads, éftdtnéom(ﬁﬂ(emg, TRé nphel) @ss dissolved

in B E QBRI 7 e RO R PRl Theleptc RS PRTREN Al drEon and

sodig@atlyiade gzas n$d, <5maﬂmM)t\bas7ada8@ [Afton ab]mlaaeﬁ ithe RGN was

Rel at i ve | uor escence
cooled to 0 °C and methanesulphonyl chlorlde (0.46 mL, 5.87 mmol) was added dropwise

over 5 minutes. The mixture was stirred and allowed to warm to room temperature
overnight and the solvent removed in vacuo. TLC and LCMS showed that the BOC group
was removed during this process. Therefore the residue was partitioned between 2M
aqueous sodium hydroxide (30 mL) and dichloromethane (2 x 100 mL) and combined
organics treated with brine (30 mL), dried (sodium sulphate), concentrated in vacuo. Flash
column chromatography (silica, eluting with 100% dichloromethane / 5% methanolic
ammonia in 50% ethanol / dichloromethane) gave 5-methanesulphonyl-2,3,4,5-tetrahydro-

1H-pyrido[4,3-b]indole as a pale yellow brittle solid (135 mg, 18%).
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25 neasured using the Utra plate reader at a

wavel engt h of 360nm excitation and 425nm em ssi on.
wdadoa/ovas9 corrected for background fl uor escencECT/GB2008/050486

(m nimum controls w thout enzyne). This data was used

to plot inhibition curves ang cal culate pl C50 val ues

by nonlinear regression using a variable sl ope,

of f set =zero nDdeI in Oigin 7.5 anal ysis package. 30

J data was assessed using a quality
hd§§ ?ﬁ#f ?%t stlcal anal ysi s package whereby internal
H\MVIRa(bu)O MBz, OIM$OBS assay, ad{); .mﬂl(t(; aH@d.% 35 (sepEAt3. 9 @sLHNG.25 (m,

(n=3) if plC50 SD was > 0. The conpounds
2Hpf7.1 tte |ENahPléd Have Cat K FRET conpetltlve bi ndi ng as

nmeasured by the assay descri bed above each with a
pl C50 > 6.5. The individual values are set out bel ow

w No CatK FRET I\/ban pl C50 1 9.071 2 8.524 3

9. 4 8.887 5_8.19
(1R, 2R) 2 (7,8-Dihydro-5H- furo[Z 3-b:4,5-c'|dipyridine-6-carbonyl)-

cyclohexanecarboxylic acid (1-cyano-cyclopropyl)-amide.

Following Example 24, but starting with 1,5,6,7,8,9a-hexahydro-furo[2,3-b:4,5-
c'ldipyridine (209 mg, 1.20 mmol) furnished the desired compound as a light brown
coloured solid (44.0 mg, 9.3%).

MS (+ve ESI) : 393 (M+H)+

"H NMR (500.13 MHz, DMSO-d6) & 0.93 (2H, d), 1.26 - 1.43 (6H, m), 1.73 - 1.86 (4H,
m), 2.52 - 2.56 (2H, m), 2.90 (1H, obs), 3.00 - 3.07 (1H, m), 3.89 - 3.98 (2H, m), 4.66 -
4.71 (2H, m), 7.29 - 7.32 (1H, m), 8.03 (1H, d), 8.22 - 8.23 (1H, m), 8.29 (1H, s)

1,5,6,7,8,9a-Hexahydro-furo|2,3-b:4,5-c'|dipyridine was prepared in the following

manner.

tert-Butyl 4-0x0-3-(2-0x0-1,2-dihydropyridin-3-yl)piperidine-1-carboxylate

ey

Potassium ferz-butoxide (1.22 g, 10.8 mmol) were added to fert-butyl 4-
(hydroxyimino)piperidine-1-carboxylate (2.11 g, 9.85 mmol) in DMF (10 mL) at 0 °C

under argon. The resulting suspension was stirred for 20 mins. 2-Fluoropyridine (0.85 mL,
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9.85 mmol) was added to the reaction mixture and the resulting solution was stirred at
80°C for 21 hours. The reaction mixture was poured into ice water (100 mL) and extracted
with EtOAc (2 x 50 mL). The organic layers were combined and washed with brine (2 x 50
mL). The organic layer was dried over Na,SO,, filtered and evaporated to afford crude
product. Flash column chromatography (silica, gradient 5 to 100% EtOAc in isohexane)
yielded tert-butyl 4-0x0-3-(2-ox0-1,2-dihydropyridin-3-yl)piperidine-1-carboxylate (0.654

g, 23 %) as a cream solid.
MS (+ve ESI) : 293 (M+H)+
"H NMR (400.13 MHz, CDCI3) & 1.50 (9H, s), 2.64 (2H, s), 3.41 (1H, s), 3.48 (2H, t), 3.73

(1H, s), 4.26 (2H, s), 6.26 (1H, t), 7.24 - 7.27 (1H, m), 7.30 - 7.32 (1H, m)

1,5,6,7,8,9a-Hexahydro-furo|2,3-b:4,5-c'|dipyridine

Concentrated Sulfuric acid (1.0 mL, 18.8 mmol) was added to tert-butyl 4-oxo0-3-(2-
oxo-1,2-dihydropyridin-3-yl)piperidine-1-carboxylate (350 mg, 1.20 mmol). The resulting
thick solution was stirred at room temperature overnight. The reaction was heated at 60 °C
until reaction complete by LCMS. The reaction was diluted with 90% Acetonitrile 10%
Water and solid potassium carbonate was added cautiously to neutral pH (Effervescence),
the slurry was filtered and the filtrate evaporated, the resulting residue was used without

further purification.

MS (+ve ESI) : 175 (M+H)+
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Example 42
(1R,2R)-2-(7-Methanesulfonyl-1,3.4,5-tetrahydro-pyrido[4,3-b]indole-2-carbonyl)-
cyclohexanecarboxylic acid (1-cyano-cyclopropyl)-amide

N
=Z

o OYNH

Example 43
(1R.,2R)-2-(9-Methanesulfonyl-1,3.4,5-tetrahydro-pyrido[4,3-b]indole-2-carbonyl)-
cyclohexanecarboxylic acid (1-cyano-cyclopropyl)-amide

N
A%

0 OYNH

O\\S//O :
/ | J\O
N

Following on from Example 23, 9-methanesulfonyl-2,3,4,5-tetrahydro-1H-pyrido[4,3-
blindole and 7-methanesulfonyl-2,3,4,5-tetrahydro-1H-pyrido[4,3-b]indole 1:1 mixture
(220mg,0.88mmol). The two products were isolated by chiral HPLC (Solvent A =
0.1%NH3/Water, Solvent B = CH3CN) (1R,2R)-2-(7-Methanesulfonyl-1,3,4,5-tetrahydro-
pyrido[4,3-b]indole-2-carbonyl)-cyclohexanecarboxylic acid (1-cyano-cyclopropyl)-amide
as a white solid (65.0 mg, 14%), and (1R,2R)-2-(9-Methanesulfonyl-1,3,4,5-tetrahydro-
pyrido[4,3-b]indole-2-carbonyl)-cyclohexanecarboxylic acid (1-cyano-cyclopropyl)-amide
as a white solid (56.0 mg, 12%).

Example 42

LCMS retention time 1.71 min (+ve ESI) : 469 (M+H)+
Example 43

LCMS retention time 1.70 (+ve ESI) : 469 (M+H)+
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The mixture of 9-methanesulfonyl-2,3,4,5-tetrahydro-1H-pyrido[4,3-b]indole and 7-
methanesulfonyl-2,3,4,5-tetrahydro-1H-pyrido[4,3-b]indole was prepared in the following

manner.

(3-Methanesulfonyl-phenyl)-hydrazine (605 mg, 3.25 mmol) and 4-piperidone
hydrochloride (443 mg, 3.25 mmol) were suspended in acetic acid (15 mL) and stirred at
room temperature under argon. Boron trifluoride diethyl etherate (0.80 mL, 6.51 mmol)
was added in one portion and the yellow suspension stirred at 110 °C for 2 hours resulting

10 ina deep red solution. It was cooled to room temperature and acetic acid removed in
vacuo. The residue was partitioned between 2N aqueous sodium hydroxide (30 mL) and
dichloromethane (2 x 100 mL). Combined organics were dried (Na,SO,), concentrated in
vacuo. Flash column chromatography (silica, 100% dichloromethane gradiant to 5% aq
ammonia in 50% ethanol / dichloromethane) gave the products as a 1:1 mixture (480 mg,

15 60%).

LCMS retention time 1.34 min (+ve ESI) : 251 (M+H)+

Example 44
20  (1R,2R)-N-(1-cyanocyclopropyl)-2-(2,2-difluoro-7,8,9,10-tetrahydro-6 H-
[1,3]dioxolo[4,5-g]|pyrido[4,3-b]indole-7-carbonyl)cyclohexanecarboxamide

N
Z

Following on from Example 24, except using 2,2-difluoro-7,8,9,10-tetrahydro-6H-
[1,3]dioxolo[4,5-g]pyrido[4,3-b]indole (147 mg, 0.58 mmol) gave the product after
25 purification (1R,2R)-N-(1-cyanocyclopropyl)-2-(2,2-difluoro-7,8,9,10-tetrahydro-6H-
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[1,3]dioxolo[4,5-g]pyrido[4,3-b]indole-7-carbonyl)cyclohexanecarboxamide (58.0 mg, 21
%) as a beige solid.

MS (+ve ESI) : 175 (M+H)+
1H NMR (400.132 MHz, DMSO) § 0.70 - 1.07 (m, 2H), 1.10 - 1.56 (m, 6H), 1.55 - 1.87
(m, 4H), 2.61 - 3.15 (m, 4H), 3.66 - 3.96 (m, 2H), 4.58 (q, J = 23.0 Hz, 1H), 4.74 (s,
1H), 6.98 - 7.39 (m, 2H), 8.65 (s, 1H), 11.52 (s, 1H)

2,2-Difluoro-7,8,9,10-tetrahydro-6H-[1,3]dioxolo[4,5-g|pyrido[4,3-b]indole was

prepared in the following manner

(2,2-Difluoro-1,3-benzodioxol-4-yl)hydrazine

The 2,2-Difluoro-benzo[1,3]dioxol-4-ylamine (1.99 g, 11.5 mmol) was cooled and
conc hydrochloric acid (10 mL) added. After recooling to 0 °C or less a soution of the
sodium nitrite (873 mg, 12.7 mmol) in water (10 mL) was added dropwise. The reaction
was stirred at the same temp for 30 min when tin chloride (6.55 g, 34.5 mmol) in
hydrochloric acid (10 mL) was added dropwise again keeping temp ca 0 °C.(nb initial
additions of SnCl, were very exothermic and the initial thick ppt required a large stirrer to
keep things moving). The reaction was stored in the fridge overnight at 0 °C. The resulting
solid was filtered off, washed with sat NaCl (50 mL) and then ether: hexane 1:2 (50 mL)
before drying to give a white solid. The solid was treated with 50% aqueous sodium
hydroxide (100 mL) and extracted with ether (3 x 50 mL). The combined extracts were
dried and filtered to give a yellow oil which crystallised to long needles on standing (1.28
g, 60%).

MS (+ve ESI) : 205 (M+H)+
"H NMR (400.132 MHz, DMSO) 8 4.15 (s, 2H), 6.57 (d, 1H), 6.89 (d, 1H), 6.99 (1, 1H),
7.07 (s, 1H)
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woé osoooba2g 1) RIR2ZN (19 (I) in which: PCHGB2008/050486
5- to 7- nenbered aliphatic ring optionally containing
a doubl e bond and optional | ygconpri si ng an oxygen atom
as a ring nenber and optionally being substituted

2,2-Difluoro-7,8,9,10-tetrahydro-6H-[1,3]dioxolo[4,5-g|pyrido|4,3-b]indole

The (2,2-difluoro-benzo[1,3]dioxol-4-yl)-hydrazine (753 mg, 4.00 mmol) and 4-piperidone
hydrochloride (543 mg, 4.00 mmol) in ethanol (10 mL) were heated to reflux for 45min.

5 The 4M HClI in dioxane (2 mL) was added and heating continued for 2 h. A sample was
removed and after bubbling HCI gas briefly was heated in the microwave to 110 °C for 10
min. The rest of the material was processed in 5 batches and the combined black reactions
filtered, washed with a little water and then precipitation with Et,O:Hexane 1:2 (c.f. 10
mL) before drying the resulting grey solid (147 mg, 13% yield)

10
MS (+ve ESI) : 253 (M+H)+
"H NMR (400.132 MHz, DMSO) § 3.04 (s, 1H), 3.26 - 3.54 (m, 5H), 4.30 (s, 1H), 7.07 -
7.40 (m, 2H).

15 Example 45
(1R,2R)-N-(1-cyanocyclopropyl)-2-(8-fluoro-6-methoxy-2,3,4,5-tetrahydro-1H-

pyrido[4,3-b]indole-2-carbonyl)cyclohexanecarboxamide

N
4///
F
(o]
(0]
Q@
0 N
\

N
Following on from Example 24, except using 8-fluoro-6-methoxy-2,3,4,5-tetrahydro-

20  1H-pyrido[4,3-b]indole (20.0 mg, 0.09 mmol), yielded the title compound as a white foam
(31.6 mg, 79%).

MS (+ve EST) : 439.4 (M+H)+
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ioby up to three substituents each independently
sel ected from hal ogen, Cl1_2al kyl and C3_ 4carbocycl y1;
wR2009/0bmde ogen or Cl1 6 al kyl ; R and R2 togetPer/GBras/ 050486
the nitrogen atomto which they are attached forma 5-
to 7- nmenmbered nonocyclic sajurated or partially
unsaturated heterocyclic ring, which ring 15shares at
| east one atomwith a second nonocyclic saturated,
1 bl t fggn 0
B e e T T O T L TR
(51518, em&gyame(smtm)ll f"e.alSt- 2984 3HL ﬁmd3/.\'61 h3a01(biysl), 3d92 (3H, d), 4.29 -
sat ur at arti y unsat ur at or_unsaturated rin
133 A0 4 F M SSRGS 1086 ApatbinDartbrs SrhgIupoPSIH, 9
19 ring atons, 20and wherein the tricyclic ring system
optionally conprise up to five heteroatons each
8-llncependthoxyy2.3 dl e titedhytroHpy$d o, 30 [induts was pdepaged in the
fol tionally substituted by up to three substituents
OTOXME Mi®85kndent | y sel ected from phenyl, benzyl,
naphthyl, G 6 al kyl, C2_6al kenyl, C2_6al kynyl, cyano,
hal ogen, COOR3, COR3, NO2, OR3, CONR4AR5, NR4RS5,
Dighenyimethanomd @nifuoro-Jroeteaxyphenyldtydrazongl conpri si ng
up to 7 ring atons, and bicyclic 25heteroaryl
conprising up to 12 calhbon apons WO
2009/ 001129PCT1GB200814950486 and the
tricyclic ring system A
adj acent carbon atons Oy<@ group -0-C(R8)2- 0- ,
wherein each R8 is hylrogennof 3 pgen atom so as
to forma 1,3- dioxolo group, ang erein 5(i) phenyl,
naphthyl, G _6 al kyl, C2_6al kenyl >™>C2_6al kynyl and

R
o g R, R O, At

mlkwisehiargrer P Lt §7.0ting Ab0b st ) andanfd-t

SR T AT NN TS oo N

mixture was stirred overnight and checked with LCMS and TLC. The mixture was

allowed to cool to room temperature and the reaction mixture was diluted with EtOAc (20

ml) and filtered. Material was used crude in the next step.

8-Fluoro-6-methoxy-2,3,4,5-tetrahydro-1H-pyrido[4,3-b]indole.

p-Toluenesulfonic acid (129 mg, 0.75 mmol) was added to piperidin-4-one
hydrochloride (50.8 mg, 0.37 mmol) and 1-(diphenylmethylene)-2-(4-fluoro-2-
methoxyphenyl)hydrazine (80.0 mg, 0.25 mmol) in ethanol (1.25 mL) at 25 °C over a
period of 1 min under air. The resulting suspension was stirred at 80 °C for 16 hours. The

reaction mixture was diluted with EtOH (20 mL), and EtOAC (100 mL) then washed
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10and (ii) nonocyclic or bicyclic heteroaryl are

optionally further substituted by up to three
wapimshotipent s each i ndependently sel ected fronPdBIGBI®S/050486

NRARS5, SO2NRAR5, NSO2R3, NRACOR5, CONR4AR5 , SO02RS,

cyano, OR3, and phenyl itselds optionally substituted

with up to three hal ogen groups, S02R3, or C _6 al kyl

itself optionally substituted with up to three

A ) SO e s

brifS(75aar. h Ay ©kgainoa‘iﬁybr@@sllﬂtﬂl|85 over Na,SORTiliesed @l dasaperafed aomfford
hydr ogen , 7car hocyclyl, phenyl,
crugg ﬁ&@yeﬁ T&e ﬁelde .P i WaSapw ﬁ?’é(r’r% F’éfélaﬁgﬁw%%ﬁﬁogmphy’ using an
SCXaéo%ﬁﬁ efth R LIB AL Q;va% (T:ﬁ’gﬂﬂrthééd]&nﬂ leﬁlgnﬁ\bf\l‘i‘%/MeOH and
het er oat ons eac |ndepen ently selected fromO, Sor N
puatfoes pnsamele whigyogated @ drgness ky hffenddr@R pbéumy.| Thadrude product was

n clic het can h ' I .
pu R Fisba ey ThEC SoretiRRe ol b o PRhER A @l cprens. Fractions
corﬁﬁh tReldésielmcha @lﬂﬁlnwe@)éa ratm&%%ess R4S 8-fluoro-6-
ﬁ]%4R5 hBCQRBban ﬂﬂ) and R5 are
meth@deﬁeh@,éﬁpﬂra}hyﬁgxdwqemldom 3- >-6linddly (25 ©CoRr346 Hons ey effrghite solid.
het eroaryl conprising up to 7 ring atons or bicyclic
heteroaryl conprising up to 12 ring atons or 25
hﬂiggeﬂhﬂy m&th(pheﬂmitrogen to mhich t hey are at tached
nonocycl i ¢ saturat

HWBK@QQ/H M,Hifa Q&Clébé |1<§ﬁa{ﬂHyb o?n%? (?éi ity id &2151 Phd &8 3H. s),
t selected
&Q?QQH %QQ%L @qkﬁgggﬁgqgﬁﬁqg |oﬁ Egstltuted by
a_6 aIkyI optlonally substltuted by NR6R7; R6 and R7
h Ci. 6 al kyl, or together
: Z5A 2 {82y are attached forma
;i ng@o@pﬁ'.'gé?gﬁ?légco@%npr | 2?%51%8%@‘%%‘ R BuRE 1T Rl er) was wsed
to medsgraotht orsbigac hy iastiepepmads by ca@@pemtlémefdlmd deavggopf the

s st £ ARy SR BN Y HrBe o (Ve cgneentraions

(3.S0MPRUNJu kG QﬁftWo"k@pir@te‘Hc@és‘iBn]s,anM\’ﬂfér 18édh ﬁC‘S@ values reported.
5-7-nmenbered aliphatic ring optlonallé>be|n

sub8opMuitfeg! Jshumpn eshapsinde 15 phesphatabn Wﬁopéiée% Hehdd4ywell
blaglg ng%éﬁ% gfégeggogﬁaﬁlﬁg %pvegtn %gﬁe Ot?lﬁ(g %ﬁ ﬁhé{ ertlza/n?’ an'a compound

Wewﬁﬁéﬁhcﬂlbﬁiled anﬁoﬁﬂteh@gehhe IfOIVB(IIhmfutts bafdré ogewddaiba s EomM
are attached form a to 6-nenber ed

[ﬁrr%]r%é’yeﬁre AM{Cuathetc sbspaledn ahwh%fstbuffa& e%he plates were covered
an&%&ﬁlsa%‘cy ﬁ)lr W af 110'391 te%'eﬁliﬂlré 'ﬂ?&eé@%? gé’l@ @Bﬂ%m‘é"tﬁ@m@ubaﬂon
1 0 rrng s

econd sat ur at ed unsaturate 0 as form a
thebtaoyioh ivas siopged with % Wimat hacbiic yalli RKelating ﬂegts!;ceem:e was

shar es .on atons with th'r turated or
et oSk D8 Uik e earebt by it of a§ i X iR by i
emfQnRbKai ning a total of up to 15 ring atons, wherein the
tricyclic ring systemcan optionally contain up to
t hr Betaheaserooztietiordackeriondberrdexnte(ngeinan eohtfalowitbout

en%yane:) h &Iggtdgl%g\g and iﬁo( ]%lgg]glh]g)n al cﬁl&%esr?% %gltc{lltayetp%QSB Yaltls by non-
linear regression using a Varlable slope, offset=zero model in Origin 7.5 analysis package.
Reproducibility of data was assessed using a quality control statistical analysis package
whereby internal variability of the assayed indicated a repeat testing (n=3) if pIC50 SD
was > 0.345.



15claim 1. 4. A conpound according to claim3 and
wherein the second ring is a 5-6 nenbered unsat urated

WO 2ovg/oecappr i Si ng one heteroatom sel ected from PeBOB288/050486
and the third ring is a 6-nmenbered ring optionally
conprising one heteroatomselgected fromN 20 5. A
process for the preparation of a conpound of fornula
(1) as defined in claim1l which conprises: (a)

w + Ane G RTRPURL A R, Fpd KRG o kfifing a5,
measured by the assay described above each with a pIC50 > 6.5. The individual values are

set out below.

Example No CatK FRET Mean pIC50
1 9.071
2 8.524
3 9.115
4 8.887
5 8.195
6 8.553
7 7.376
8 7.39
9 7.302
10 7.991
11 8.435
12 8.547
13 8.649
14 8.969
15 8.05
16 7.105
17 9.182
18 8.149
19 8.75
20 8.718
21 8.835
22 8.365
23 8.649
24 8.725
25 9.046
26 8.545
27 NA




wherein R Rl and R2 are as defined in any one of

clains 1 to 5 or 5 (b) treating a conpound of fornul a
w@ bddpooted 10(1V) with a conmpound of fornmula (VirCcT/BB2008/050486

NHR2 15(V) wherein R, R and R2 are as defined in

any one of clains 1 to 5, argﬁ optionally after (a) or

(b) formng a pharnaceutically acceptable salt. 20 6. A

compound of formula (I) as defined in any one of

claims 1 to3xfor use '”8%6‘?' apy- 7. A compourtd) of
formula (1) as defined iin"any one of clains 1 fo 5 for
use in therlapy, where it g4 desirable to have
i nhibition jof Cathepsin!K D
2009/ 001129P®r/ GB2008/ 056486 92

31 7.759

32 8.999

33 8.989

34 9.313

35 9.253

36 9.489

37 8.495

38 8.785

39 9.138

40 7.965

41 8.191

42 6.903

43 7.141

44 8.671

45 9.093
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8. A conmpound of formula (1) as defined in any one of
claims 1 to 5 for use in the treatnent of

wWOstweopaewsi s, rheumatoid arthritis, osteoarthpCT/iGB2008/050486
net astati ¢ bone di sease, osteolytic bone di sease or
bone rel ated neuropathic paigy 5 9. A pharmaceutica
conposi tion which conprises a conpound of the fornula
(1) as defined in any one of clains 1 to 5 or a

C gaceutically acceptable salt thereof and a

—L%gginaceutically acceptable diluent or carrier. 10.
A nmethod for producing inhibition of a cysteine
protease in a mamml in need of io such treatnent,

L. whi érFoaupgpd S () stering to said manmal an
effective anount of a conpound as defined in any one
of clainse 1 to 5 or a pharmaceutically acceptable

salt thereof. 11. Use of a cgmp d of the formula
(1) as defined in any one of j 1to 5 or al5
pharmaceutically acceptable salt| thereof, in the
manuf acture of a nedi canent for e in the inhibition
of Cathepsin K in a warm bl édde nimal . 12. A
compound as clained in claim1 or s=fharnaceutically
accept abl e salt therdgfNe ect’ed fromany one of:
20( 1R 2R) - N- (1- cyanocycl oprop [(8-fluoro-1, 3, 4, 5-
t et rahydro- 2H pyrido [4, 3-b] iadoZ- 2-
yl ) carbonyl ] cycl ohexanecar boxam de;
(1R 2R)-2-[(8-chl oro-1, 3, 4, 3t et r ahydr o- 2H pyri do
hr%ﬂmﬁrb] i ndol-2-yl)carb onyl]-N-(1 - cyano cyc
opropyl ) cycl ohexanec arb oxam de;

( 1RAZRR-5Ntd 1- rayabaey aliphario ping JopAendl-dohtadting 4 d3uble Seiidand
trahydro-2H pyrido [4, 3-b] indol-2- 25 X X X
optg,qrsa ACHBRYINE R PEYESRANUR 2 BEHRE MDer and optionally being substituted

- - 12 = - t -
by (Ar}%%E?jeoéﬂia%@%f@@%g@gﬁ&%)se@cté& fidnthBodeRl € AN fadC,.
scaybacmelpbnyl ) cycl ohexanecar boxani de;

(1R,2R)-2-[(8-bromn-1, 3, 4, 5-t et rahydro- 2H pyri do
[4E§JB%y%ﬂg%ﬁ@2£V¥¥9irb onyl]-N-(1 - cyano cyc
| opROMY] REWGLABEX AR Bfe AIrb @6t d€ivhich they are attached form a 5- to 7-

30( 1R 2R) - N-(1-cyanocycl opropyl)-2-[ (6-nethyl-1, 3, 4, 5-
mepderedipelrasy A Joiuratdd of dargally] uisasate heterocyclic ring, which ring

sh%%?%ﬁ%%%%%%?ﬁ%@&@%&%@% (sjzﬁﬁrate\(/ippartially unsaturated or

unsaturated ring so as to form a bicyclic ring system;

which bicyclic ring system shares at least one atom with a third saturated, partially
unsaturated or unsaturated ring so as to form a tricyclic ring system comprising up to 19
ring atoms,

and wherein the tricyclic ring system optionally comprise up to five heteroatoms
each independently selected from O, S or N atoms, and is optionally substituted by up to
three substituents each independently selected from phenyl, benzyl, naphthyl, C, alkyl,
Cy.salkenyl, C,.galkynyl, cyano, halogen, COOR’, COR’, NO,, OR’, CONR'R’, NR'R’,
Ci.palkanesulfonyl-, monocyclic heteroaryl comprising up to 7 ring atoms, and bicyclic

heteroaryl comprising up to 12 carbon atoms,
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(1R 2R)- N-(1-cyanocycl opropyl)-2- {
[8-(trifluoronethyl)-1,3,4,5-tetrahydro-2H pyrido

w¢ 4908401129 ndol- 2-yl ] carbonyl} cycl ohexanecar boremviGe2008/050486
(1R 2R) - N-(1-cyanocycl opropyl) - 2-[ (8- et hoxy-1, 3, 4, 5-t
et rahydr o- 2H pyri do[ 4, 3- b] i ndpl 2-yl ) car bonyl ] cycl ohexa
necar boxam de;
5(1R 2R) - N- (1- cyanocycl opropyl)-2-[(8-isopropyl-1, 3,4,

S BNCRREHDNTAGH f bl gt gincnt oo atoms by
group RAZRR M- (- W&mw@dhdpgr 9 ;hyd:[)ogan o thlbgﬁmraberﬂl D, 4,15 {drén a 1,3-
t rahydr o- 2H pyri do[ 4, 3- b] i ndol -
diogphociPHuny| ] cycl ohexanecar boxam de;

(1R, ZRWudefnl- cyanocycl opropyl)-2-[(7-fluoro-1, 3,4,5-te
t rahydro-2H pyrido [4, 3-b] indol-2- 10
(i) yhonyh rﬂap]ntjﬁyl], €y e hlbhle Capdkanyh dxantkgeyl and benzyl are optionally further

sub(séﬁaedggy( W E&éh&% rsgb%#eagsreaglg}%i)gp@d%jy leuc?erdo from ha oggn I\ilR4

SO, RU @b}ZR‘}RSE E@nBOORF, ]WZNKﬁhéW@gﬁr RexeoRdeind C, alkyl itself
1R 2R) - 2 - br ono- 1, 5-t et r ahydr o- 2H- pyri do

opt[l(magy lgl}lbqtlﬁue;hwgh ybYe ﬁlfmﬁt}mwtﬁ ependently selected from halogen,

Cyaféag%clg%\]%( p%/ §§%§mmy ) - %{Ellgfeanf %O{\IRt rdahydro

- 1Hapyri do[ 4, 3-13] - 7- azai ndol- 2-
yl) car bonyl l.cycl ohexanecar boxani de

(imeopryliagrbicyeyia helssrard gropyppaly fb{r@q substistadhhyan tedliee
sub%ﬁﬁ%hl]s %Slgmﬂep%ﬁltd@ﬁtwae@ (a “frddp gﬁﬂo Qé}{ ﬁngb] S(5]2M4R2 N’%zR
ony cycC exa 0 X am

N G:BR?R)?O R? c§@sRCyinop®BAyah) pRenyfl itself 0pt10nally subs‘ututed with up

0 trcggy nf oge é%o%ﬁo%°§%ﬁf%a%§hw?y%§% [l &Wa@ up fo three

sut(sngegt@m({g'péﬁdeﬁMi?‘ @élEé’tgél BBMHAY. (#)en 25yah§-IBRA OSUﬁI\JR@{MNgOER

etra y ro- pyr| do[ 4, 3-b] I ndol 2- yls)car onyl ] cycl ohexa
NRIEOR’ SRR, R, Cs. 7carb0cyclyl and CONRR”;

(1Re2R) N A EYAROSYSL oDt OB 2 LHEE SR Shb AR e

het¥tod W'Iﬂ&ﬁﬁ‘ér&hﬁéﬁé@@ﬁé bﬂ%@fﬁd‘iﬁterocychc 1‘11’1% compr1s1ng up to three
25( IR 2R) - 2-[(6-chloro-1 t etrahydro- yri

hetgrogiankrgeh glcllepg@gntﬂmee}}eqteq\fr@m_O S or N atoms, and wﬁerem Cis alkyl and

phe%ﬁg%gﬁc%}fﬁg Xlé[%rgoé 1 Qr? e(a%ﬂ%% %rpgg%(a?fé/n S(l:lg%‘l[ﬁ[%tei b§ }12 ’t% ‘El%reeei groups
indepdnidiity éﬂi‘bd&}dﬂr@lﬁ[hélo%elb,]dyﬁ]m ICONRR’, NR'R®, SO,NR'R’, NSO,R? and

yI ) car bonyl ] cycl ohexanecar boxam de;
RR, 2R) - N- ( 1- cyanocycl opropyl) 2-[(9-methyl-5,7,8,9-te

RS o, con figgterout
corﬁﬁﬁ@ﬁ@p N1 fing y@mcwdahayph@bgtté&)oaﬁd c{)mprlsmg up to 12 ring atoms or
toggﬁléé%é% 1%1Erég%btﬁwal}1ét§;@£] g%ega%g dr o %y Etcldg mel:m4bered m]onocychc
saturated heterocyclic ring optionally comprising up to three additional heteroatoms each
independently selected from O, S or N atoms and optionally substituted by C,. alkyl
optionally substituted by NR°R’;

R’ and R’ are independently hydrogen, C).¢ alkyl, or together with the nitrogen to
which they are attached form a 5- to 7-membered monocyclic saturated heterocyclic ring
optionally comprising up to three additional heteroatoms each independently selected from

O, S or N atoms;
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(1R, 2R) - N- (1- cyanocycl opropyl)-2-R

whem2obueo| 3, 2-c] -1, 2, 3, 4- PCT/GB2008/050486
t et rahydr opyri dyl ) car bonyl ] cycl ohexanecar boxam de;
(1R 2R) - N- (1-cyanocycl opropygy - 2- {
[6-(trifluoronethoxy)-1,3,4,5-tetrahydro-2H pyrido
[4, 3-b] indol-2-y|]carbony|} cycl ohexanecar boxani de;

and bl ooseptable 33 Berephony. 1, 3, 4, 5-t et rahydr o- 24
-pyrldo [4,3-b] indol- 2-
carbonyl cycl hexa ecar boxam de; (1R 2R)-N-( . .
POBRPEN 5?0(9 g Lo fuersl @éﬁqﬁ%@afc LaSr%%ﬁyn%W aliphatig ring
ol A o 2y ek niiay ndopndanty selcted from
halpgdR, aﬁ)cﬂwrboqm;iocycl opropyl) - 2-[ (5- hydr oxycar bonyl e
thyl-1, 3,4, 5-tetrahydro-2H iopyrido [4, 3-Db]
i ndol- 2-yl ) carbonyl ] cycl ohexanecar boxam de;
3. ( 1RA2¢%}nﬂUuﬁd according to any one of claims 1 to 3, wherein R and R’ together
1- cyanocycl opropyl % ﬁk 5-cycl opropyl net hyl - 4,5-te
Wltﬁlrthn@nogeIquqomgy whieh t[hny grepiftached form a 5- to 6- membered monocychc

sau(lrf%%é)ﬁ lﬁf- P% %g.tlblroa‘[ (f lle?é%(l:yoc 1‘8}‘1‘%@? vc\:/ﬁ‘wﬁ) ?frﬁ%"hares two atoms with a

secé)n@ y%lfl‘l_l@t‘e)dcdr gﬁﬁ@ﬁlﬁﬂeh-r&g][sbis i frexy sty yic-ring 3y dtedr; tvaldhadiyyclic
ro- yrido
ring AR zg 4y %rs?rcaéwg) oy B 8 KhiFrewaBied QriieRgturated ring so as to form

a tr[[“cg/cglﬁ E%XIJSETI{& r%r%l{ftﬁﬁﬁﬁc&/ &)gaq %% gﬁ %/Olet 5r 1?1 tomSﬂ\_/Il_ﬂerem th% tricyclic ring

sySEefhn Barbc}ptldndkb}l eGhtaiyilupaa ﬂbemlydtéromy)ﬁis@hdxmde[mdmmﬁade;d from O,
1R 2R) - N- ano cIo
& ?(tPr%‘tS ﬁwl i ?%wi yResl &U@ﬁidé:tyr%%hr&e Subshi{Henigs dgliaed in
cbnn@] i ndol- 2- yI]carbonyI} cycl ohexanecar boxami de;
(1R 2R)-2- {
[6 (benzyl oxy) -1, 3, 4, 5-tetrahydro-2H pyri do [ 4, 3-Db]
i nd

R BAhE ORI LA a5y embera
uns;huﬁé(t@ﬂl sy ‘éb&gﬁ@iﬁg bhe Betblotohy eh@xtt ftord Nat O e4ddaly diRtréng is a

rido i ndol-
6- nzery @(hmg)ﬁmc]r@ ¥ compising eag basraptodeselqctod oy N\- (
1- cyanocycl opropyl) - 2-[ (6- propoxy-1, 3, 4, 5-t et rahydro-2
H pyrido [4, 3-b] indol-
5. 2- y W) macdho i theyepabaxastcarmsuatiof €&rmula (1) as defined in claim 1
25(1R 2R) - N- (1- cyanocycl opropyl) - 2- {
t@l%@ﬁﬁﬁ%hethoxy) 1,3,4,5-tetrahydro-2H pyrido [4, 3 -

(a) treating a compound of formula (II):

with a compound of formula (I1I):
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b] indol-2-yl]carbonyl} cycl ohexanecar boxam de;
(1R, 2R) - N- (1- cyanocycl opr opyl) - 2- (6- ( 2- (di net hyl am no)

webdiony)2®, 3, 4, 5-t et rahydro- 1Hpyri do [ 4, 3-b]  PCT/GB2008/050486

i ndol e- 2- car bonyl ) cycl ohexanecar boxam de; (1R 2R) N (

1-cyanocycl opropyl) - 2- (6- ( 2-gyor phol i noet hoxy) - 2, 3, 4, 5-

tetrahydro-1H 30pyrido [4, 3-b]

i ndol e- 2- car bonyl ) cycl ohexanecar boxam de; (1R, 2R)- N-(

1- cyanocycl opropyl) - 2- (6- (2-( pyrrolidin-1-yl)ethoxy)-2

13,4, 5-tetrahydro- 1Hoyr i g;a?g,_g_zhp]

i ndol e- 2- car bonyl ) cycl oh ecar boxam de; 95

(1R 2R) - N- (1- cyanocycl opropyl) - 2- (6- (2- (pi peridin-1-y1

) et hoxy) - 2, 3, 4, 5-t et rahydr o- 1Hpyri do[ 4, 3- b] i ndol e- 2-ca

rbonyl ) cycl ohexanecar boxam i)

(1R, 2R) - N- (1- cyanocycl opropyl) - 2- [ ( 5- net hanesul phonyl -

1, 3,4,5-tetrahydro- 2Hpyri do[ 4, 3-b] i ndol - 2-yl ) car bonyl ]
wheds] RNRXANERB4E aX 88Re;in any one of claims 1 to 5, or

5(1R, 2R) - 2- (7, 8- Di hydro-5H-furo[ 2, 3- b: 4, 5-cl di pyri di ne

- 6- carbonyl) cyclohexanecarboxyllc aC|d

“”%Tﬁf%%?cﬁn Ve f&%%@ﬁ%ﬁanyl 1,3,4,5-tetrahydro-pyrido

[ 4, 3-b]indol e-2-carbonyl) - cyclohexanecarboxyllc acid
(1- cyano-cycl opropyl) - am de;

(1R 2R) - 2- (9- thhanesulfonyl 1<3, 4, 5-tetrahydro- pyri do
[4,3 -Db] indol e-2-carbon ”) N1 ycT%hexanecarboxyllc
acid (1-cyano-cycl oprdp
(1R, 2R) - N- (1- cyanocycl opr -(2,2-d|fluoro-7,8,9,1
0-tetrahydro-6H[ 1, 3] di ox 4,5- g]pyrido[4,3 -b]

i ndol e-7- car bonyl ) cycl ohexanecar boxam de; and

(1R 2R)- N-(1-cyanocycl opropyl) - 2-(8-fl uoro-6- net hoxy- 2
,3,4,5-tetrahydro-1Fprridokﬁ,S - b]

i ndol e- 2- car bonyl ) cycl ohexanecar boxam de. 15

with a compound of formula (V):

R1
\
N—H
/
R2

(V)

wherein R, R' and R” are as defined in any one of claims 1 to 5,

and optionally after (a) or (b) forming a pharmaceutically acceptable salt.

6. A compound of formula (I) as defined in any one of claims 1 to 5 for use in
therapy.
7. A compound of formula (I) as defined in any one of claims 1 to 5 for use in

therapy, where it is desirable to have inhibition of Cathepsin K.
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8. A compound of formula (I) as defined in any one of claims 1 to 5 for use in the
treatment of osteoporosis, rheumatoid arthritis, osteoarthritis, metastatic bone disease,

osteolytic bone disease or bone related neuropathic pain.

9. A pharmaceutical composition which comprises a compound of the formula (I) as
defined in any one of claims 1 to 5 or a pharmaceutically acceptable salt thereof and a

pharmaceutically acceptable diluent or carrier.

10. A method for producing inhibition of a cysteine protease in a mammal in need of
such treatment, which comprises administering to said mammal an effective amount of a
compound as defined in any one of claims 1 to 5, or a pharmaceutically acceptable salt

thereof.

11.  Use of a compound of the formula (I) as defined in any one of claims 1 to 5 ora
pharmaceutically acceptable salt thereof, in the manufacture of a medicament for use in the

inhibition of Cathepsin K in a warm blooded animal.

12. A compound as claimed in claim 1 or a pharmaceutically acceptable salt thereof
and selected from any one of:
(1R,2R)-N-(1-cyanocyclopropyl)-2-[(8-fluoro-1,3,4,5-tetrahydro-2 H-pyrido[4,3-b]indol-2-
yl)carbonyl]cyclohexanecarboxamide;

(1R,2R)-2-[(8-chloro-1,3,4,5-tetrahydro-2 H-pyrido[4,3-b]indol-2-yl)carbonyl ]-N-(1-
cyanocyclopropyl)cyclohexanecarboxamide;
(1R,2R)-N-(1-cyanocyclopropyl)-2-[(6-fluoro-1,3,4,5-tetrahydro-2 H-pyrido[4,3-b]indol-2-
yl)carbonyl]cyclohexanecarboxamide;
(1R,2R)-N-(1-cyanocyclopropyl)-2-(1,3,4,5-tetrahydro-2 H-pyrido[4,3-b]indol-2-
ylcarbonyl)cyclohexanecarboxamide;

(1R,2R)-2-[(8-bromo-1,3,4,5-tetrahydro-2 H-pyrido[4,3-b]indol-2-yl)carbonyl]-N-(1-
cyanocyclopropyl)cyclohexanecarboxamide;
(1R,2R)-N-(1-cyanocyclopropyl)-2-[(6-methyl-1,3,4,5-tetrahydro-2 H-pyrido[4,3-b]indo]-2-

yl)carbonyl]cyclohexanecarboxamide;
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(1R,2R)-N-(1-cyanocyclopropyl)-2-{[8-(trifluoromethyl)-1,3,4,5-tetrahydro-2 H-
pyrido[4,3-b]indol-2-yl]carbonyl } cyclohexanecarboxamide;
(1R,2R)-N-(1-cyanocyclopropyl)-2-[(8-methoxy-1,3,4,5-tetrahydro-2 H-pyrido[4,3-b]indol-
2-yl)carbonyl]cyclohexanecarboxamide;
(1R,2R)-N-(1-cyanocyclopropyl)-2-[(8-isopropyl-1,3,4,5-tetrahydro-2 H-pyrido[4,3-
blindol-2-yl)carbonyl]cyclohexanecarboxamide;
(1R,2R)-N-(1-cyanocyclopropyl)-2-[(9-fluoro-1,3,4,5-tetrahydro-2 H-pyrido[4,3-b]indol-2-
yl)carbonyl]cyclohexanecarboxamide;
(1R,2R)-N-(1-cyanocyclopropyl)-2-[(7-fluoro-1,3,4,5-tetrahydro-2 H-pyrido[4,3-b]indol-2-
yl)carbonyl]cyclohexanecarboxamide;
(1R,2R)-N-(1-cyanocyclopropyl)-2-[(8-fluoro-5-methyl-1,3,4,5-tetrahydro-2 H-pyrido[4,3-
blindol-2-yl)carbonyl]cyclohexanecarboxamide;
(1R,2R)-2-[(6-bromo-1,3,4,5-tetrahydro-2 H-pyrido[4,3-b]indol-2-yl)carbonyl]-N-(1-
cyanocyclopropyl)cyclohexanecarboxamide;
(1R,2R)-N-(1-Cyanocyclopropyl)-2-[1,3,4,5-tetrahydro-1H-pyrido[4,3-]-7-azaindol-2-
yl)carbonyl]cyclohexanecarboxamide
(1R,2R)-N-(1-cyanocyclopropyl)-2-({8-[(dimethylamino)methyl]-1,3,4,5-tetrahydro-2 /-
pyrido[4,3-b]indol-2-yl} carbonyl)cyclohexanecarboxamide;
(1R,2R)-N-(1-cyanocyclopropyl)-2-{[8-(methylsulfonyl)-1,3,4,5-tetrahydro-2H-pyrido[4,3-
blindol-2-yl]carbonyl | cyclohexanecarboxamide;
(1R,2R)-N-(1-cyanocyclopropyl)-2-[(6-methoxy-1,3,4,5-tetrahydro-2 H-pyrido[4,3-b]indol-
2-yl)carbonyl]cyclohexanecarboxamide;
(1R,2R)-N-(1-cyanocyclopropyl)-2-(1H-spiro[isoquinoline-4,4'-piperidin]-2(3 H)-
ylcarbonyl)cyclohexanecarboxamide;

(1R,2R)-2-[(6-chloro-1,3,4,5-tetrahydro-2 H-pyrido[4,3-b]indol-2-yl)carbonyl]-N-(1-
cyanocyclopropyl)cyclohexanecarboxamide;
(1R,2R)-N-(1-cyanocyclopropyl)-2-[(6-cyano-1,3,4,5-tetrahydro-2H-pyrido[4,3-b]indol-2-
yl)carbonyl]cyclohexanecarboxamide;
(1R,2R)-N-(1-cyanocyclopropyl)-2-[(9-methyl-5,7,8,9-tetrahydro-6 H-pyrrolo[2,3-b:4,5-
¢'ldipyridin-6-yl)carbonyl]cyclohexanecarboxamide;
(1R,2R)-N-(1-cyanocyclopropyl)-2-{[6-(methylthio)-1,3,4,5-tetrahydro-2H-pyrido[4,3-

blindol-2-yl]carbonyl | cyclohexanecarboxamide;
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(1R,2R)-N-(1-cyanocyclopropyl)-2-[( benzofuro[3,2-c]-1,2,3,4-
tetrahydropyridyl)carbonyl]cyclohexanecarboxamide;
(1R,2R)-N-(1-cyanocyclopropyl)-2-{[6-(trifluoromethoxy)-1,3,4,5-tetrahydro-2 /-
pyrido[4,3-b]indol-2-yl]carbonyl} cyclohexanecarboxamide;
(1R,2R)-N-(1-cyanocyclopropyl)-2-[(6-ethoxy-1,3,4,5-tetrahydro-2 H-pyrido[4,3-b]indol-2-
yl)carbonyl]cyclohexanecarboxamide;
(1R,2R)-N-(1-cyanocyclopropyl)-2-[(5-methoxycarbonylmethyl-1,3,4,5-tetrahydro-2 H-
pyrido[4,3-b]indol-2-yl)carbonyl]cyclohexanecarboxamide;
(1R,2R)-N-(1-cyanocyclopropyl)-2-[(5-hydroxycarbonylmethyl-1,3,4,5-tetrahydro-2 /-
pyrido[4,3-b]indol-2-yl)carbonyl]cyclohexanecarboxamide;
(1R,2R)-N-(1-cyanocyclopropyl)-2-[(5-cyclopropylmethyl-1,3,4,5-tetrahydro-2 H-
pyrido[4,3-b]indol-2-yl)carbonyl]cyclohexanecarboxamide;
(1R,2R)-N-(1-cyanocyclopropyl)-2-[(5-methoxyethyl-1,3,4,5-tetrahydro-2 H-pyrido[4,3-
blindol-2-yl)carbonyl]cyclohexanecarboxamide;
(1R,2R)-N-(1-cyanocyclopropyl)-2-{[6-(trifluoromethyl)-1,3,4,5-tetrahydro-2 H-
pyrido[4,3-b]indol-2- yl]carbonyl } cyclohexanecarboxamide;
(1R,2R)-N-(1-cyanocyclopropyl)-2-{[6-(methylsulfonyl)-1,3,4,5-tetrahydro-2H-pyrido[4,3-
blindol-2-yl]carbonyl | cyclohexanecarboxamide;
(1R,2R)-2-{[6-(benzyloxy)-1,3,4,5-tetrahydro-2H-pyrido[4,3-b]indol-2-yl]carbonyl } -N-(1-
cyanocyclopropyl)cyclohexanecarboxamide;
(1R,2R)-N-(1-cyanocyclopropyl)-2-[(6-hydroxy-1,3,4,5-tetrahydro-2 H-pyrido[4,3-b]indol-
2-yl)carbonyl]cyclohexanecarboxamide;
(1R,2R)-N-(1-cyanocyclopropyl)-2-[(6-propoxy-1,3,4,5-tetrahydro-2 H-pyrido[4,3-b]indol-
2-yl)carbonyl]cyclohexanecarboxamide;
(1R,2R)-N-(1-cyanocyclopropyl)-2-{[6-(cyanomethoxy)-1,3,4,5-tetrahydro-2H-pyrido[4,3-
blindol-2-yl]carbonyl | cyclohexanecarboxamide;
(1R,2R)-N-(1-cyanocyclopropyl)-2-(6-(2-(dimethylamino)ethoxy)-2,3,4,5-tetrahydro-1H-
pyrido[4,3-b]indole-2-carbonyl)cyclohexanecarboxamide;
(1R,2R)-N-(1-cyanocyclopropyl)-2-(6-(2-morpholinoethoxy)-2,3,4,5-tetrahydro-1/1-
pyrido[4,3-b]indole-2-carbonyl)cyclohexanecarboxamide;
(1R,2R)-N-(1-cyanocyclopropyl)-2-(6-(2-(pyrrolidin-1-yl)ethoxy)-2,3,4,5-tetrahydro-1 /-

pyrido[4,3-b]indole-2-carbonyl)cyclohexanecarboxamide;
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(1R,2R)-N-(1-cyanocyclopropyl)-2-(6-(2-(piperidin-1-yl)ethoxy)-2,3,4,5-tetrahydro-1/1-
pyrido[4,3-b]indole-2-carbonyl)cyclohexanecarboxamide;
(1R,2R)-N-(1-cyanocyclopropyl)-2-[(5-methanesulphonyl-1,3,4,5-tetrahydro-2 /-
pyrido[4,3-b]indol-2-yl)carbonyl]cyclohexanecarboxamide;
(1R,2R)-2-(7,8-Dihydro-5H-furo[2,3-b:4,5-c'|dipyridine-6-carbonyl)-
cyclohexanecarboxylic acid (1-cyano-cyclopropyl)-amide;
(1R,2R)-2-(7-Methanesulfonyl-1,3,4,5-tetrahydro-pyrido[4,3-b]indole-2-carbonyl)-
cyclohexanecarboxylic acid (1-cyano-cyclopropyl)-amide;
(1R,2R)-2-(9-Methanesulfonyl-1,3,4,5-tetrahydro-pyrido[4,3-b]indole-2-carbonyl)-
cyclohexanecarboxylic acid (1-cyano-cyclopropyl)-amide;
(1R,2R)-N-(1-cyanocyclopropyl)-2-(2,2-difluoro-7,8,9,10-tetrahydro-6/-[1,3]dioxolo[4,5-
glpyrido[4,3-b]indole-7-carbonyl)cyclohexanecarboxamide; and
(1R,2R)-N-(1-cyanocyclopropyl)-2-(8-fluoro-6-methoxy-2,3,4,5-tetrahydro-1H-pyrido[4,3-

blindole-2-carbonyl)cyclohexanecarboxamide.



