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Description
Field of the Invention

[B001] The present invention relates to sulfonylureas comprising a non-aromatic heterocyclic group comprising one
ring nitrogen atom, and further comprising a second cyclic group substituted at the «-position, and to associated salis,
solvates and pharmaceutical compositions. The present invention further relates 1o such compounds for use in the
treatment and prevention of medical disorders and diseases.

Background

fB002] The NOD-like receptor (NLR) family, pyrin domain-containing protein 3 (NLRP3) inflammasomea is a component
of the inflammatory process, and its aberrant activity is pathogenic in inherited disorders such as cryopyrin-associated
periodic syndromes (CAPS) and complex diseases such as mulliple sclerosis, type 2 diabeles, Alzheimer's disease and
atherosclerosis.

[B003] NLRP3 is an intraceliular signalling molecule that senses many pathogen-derived, environmental and host-
derived factors. Upon aclivation, NLRP3 binds to apoptosis-associated speck-like protein containing a caspase activation
and recruitment domain (ASC). ASC then polymerises to form a large aggregate known as an ASC speck, Polymerised
ASC in tum interacts with the cysieine protease caspase-i 1o form a complexiermed the inflammasoeme. This resuiis in
the activation of caspase-i, which cleaves the precursor forms of the proinflammatory cytokines [L-1 and IL-18 {ermed
pro-IL-13 and pro-iL-18 respectively) to thereby activate these cylokines. Caspase-i also mediates a type of inflammatory
oell death known as pyropiosis. The ASC speck can also recruit and activate caspase-8, which can process pro-iL-18
and pro-lL-18 and trigger apoptotic cell death.

[6004] Caspase-icicaves pro-IL-10 and pro-lL~181o their active forms, which are secreted fromthe cell. Active caspase-
i also cleaves gasdermin-D to trigger pyroptosis. Through its control of ihe pyropiotic cell death pathway, caspase-i also
mediates the release of alarmin moleculies such as IL-33 and high mobility group box 1 protein (HMGBI). Caspase-i aiso
cleaves intracellular lL~1R2 resulting in its degradation and allowing the release of IL-1o. In hurnan cells caspase-i may
also conirol the processing and secretion of IL-37. A number of other caspase-i subsirates such as componenis of the
cytoskeleion and glycolysis pathway may contribute {0 caspase-i-dependent inflammation.

fo005] NLRP3-dependent ASC specks are released into the extraceliular envirenment where they can activate cas-
pase-i, induce processing of caspase-i substrates and propagate inflammation.

fBO06]  Active cyiokines derived from NLRP3 inflammasome aclivation are importanti drivers of inflammation and interact
with other cytokine pathways 1o shape the immune response to infection and injury. Forexample, IL-1 signalling induces
the secretion of the pro-inflammatory oytokines IL-8§ and TNF. IL-15 and IL-18 synergise with 1L-23 {o induce IL-17
production by memory CD4 Th17 celis and by v T celis in the absence of T cell receptor engagement. iL-18 and iL-12
also synergise to induce IFN-y production from memory T celis and NK cells driving a Thi response.

fG807] Theinherited CAPS diseases Muckle-Wells syndrome (MWS), familial cold autoinflammatory syndrome (FCAS)
and neonatal-onset ruitisystem inflammatory disease (NOMID) are caused by gain-of-function mutations in NLRP3,
thus defining NLRP3 as a critical component of the inflammatory process. NLRP3 has also been implicated in the
pathogenesis of a number of complex diseases, notably including metabolic disorders such as type 2 diabetes, athero-
sclerosis, obesity and gout

[B008] A role for NLRP3 in diseases of the central nervous system is emerging, and lung diseases have also been
shown 10 be influenced by NLRP3. Furdhermore, NLRP3 has a role in the development of liver disease, kidney disease
and aging. Many of these associations were defined using Nirp3” mice, but there have also veen insights into the
specific activation of NLRP3 inthese diseases. Intype 2 diabetes mellitus (T2D), the deposition of islet amyloid polypeptide
in the pancreas activates NLRP3 and IL-1p signaling, resulting in cell death and inflammation.

f6e09})  Several small molecules have been shown 1o inhibit the NLRP3 inflammasome. Glyburide inhibits IL-1p pro-
duction at micromolar concentrations in response to the activation of NLRP3 but not NLRC4 or NLRP1. Other previously
characterised weak NLRP3 inhibitors include parthenolide, 3 4-methylenedioxy-3-nitrostyrene and dimethy! suifoxide
(BMSO), although these agents have limited polency and are nonspecific,

faB40] Currentireatments for NLRP3-related diseases include biologic agents thal target iL-1. These are the recom-
binant lL-1 receptor antagonist anakinra, the neutralizing 1L-10 antibody canakinumab and the scluble decoy IL-1 receptor
rilonacept. These approaches have proven successiul in the treatment of CAPS, and these biologic agents have been
used in clinical trials for other H.-13-associated diseases.

[8011] Some diaryisulfonylurea-containing compounds have been identified as cyiokine release inhibitory drugs
(CRIDs) (Perregaux et al; J. Pharmacol Exp. Ther. 288, 187-197, 2001). CRIDs are a class of diarylsulfonyiurea-
containing compounds that inhibit the post-fransiational processing of {L-1p. Post-transiational processing of iL-13 is
accompanied by activation of caspase- and cell death. CRIDs arrest activaied monocyles so that caspase-i remains
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inactive and plasma mambrans latency I8 preserved,

[0012] Cerlain sulfonyiurea-containing compounds are alss disciosed as inhibilors of NLRF’N&eem*eKawpfe Ealdwin
gtal., J Med. Chem., 855}, 1891-1710, 2018, and WO 20167131088 At WQ 207129897 A WO 20171140778 A,
WO 20177184504 AT, WO 2017184633 A1, WO 20177184824 At argd WO 20181015445 ATy

(8013 Thereisaneadio pmw fo campaunds with improved pharmacoiogical andior phypsiolagical sndior phyeiog-
chamical progperiies srdior those that provide s useful sllernative 1o known compounds.

Summary of the Invention

[014] A first aapect of the inventon provides a compaund of formuta (i

wharsing

iz O
R iz & non-aromatic heleracyglic group selected from:

e N o
TOUNH TN Y <
| ; ¢ N b N
H H k! 3 H : " H
H H X § [ Lamt H
\w\__./‘ 3 ! iH ISR \‘&/:’f"

whereln R is altachad io the sulfur alom of the sulfonyiurea group by a ring carbon alem, and wherein B may
optionally e subistituled with one or more substituents indegendently selected Fom halo; -CRN -NQy; M, -RE; -OH;
-DRE, -BH -SR-S 0.RE, N -NHRE, -NIRBL, -OHD; -CORP; -CO0OH, -OOORP; -OCORP,; -RY-CHO, -RE-CORE,
-RE-COOH; -RYCOORS, REDCORE, NH-OHD; -NRECHD, -NH-CORY, -NRB-CORD, m{;{';'&-\%é* 1 CONHRE,
BCHO;  -Re-NH-CORS,  -Ro-NREQORS,  -Fo-ZONH,, -Re-CONHRE

SCON(RRY,;  -Be-MNH-CHO; -Re-NR
—R”—{:ONH@:\ a8 G-y cyclosikyl group optionally substifuted with one or move C-C5 aiky or Ci 3 haieaikyi
groups; @ C4Cy; cycioakemd group optionally subslituled with one or more OO0 allod st {425 halos itvzyi GrOUDS

‘.

{H L, i JH m
iy Pyl ‘.-‘\ T lm
-4 < ) {

SHal :wg .

o)

)

\"”c

coxe {=0 ar 3 £,-C, alkylens beitige

each -R¥- i ndependantly selected fram an aikylene, alkenyiene or alkynylens graup, wherein the alllens
alkanyiens or alkynyiene groug condzing fom 1 0 & oarbon atoms in s backbane, and wherain the alkylens
alkenylene or alymydiens group may optionally be substitited with ong or more halo andior -RF groups;

ey

each -R¥isi "*d-egn ndently selected from a -0 skl C-C; alkenyl, C
wherain sy -RE may op *iC”&‘i"y’ e substifuted with one or more C=C
-GG, -0, allol), halo, -ON, -C=CH or oxo (=0} groups:

sach -RY is inde pandent y selacted from a Ca,-C aliyl or 8404 haloalky! group,
each m is indepandenily selactad from 1. 2 or 3;

gachnis ;megemem;y satected from 1. 2 or 3; and

f;s alkyny! or GG oyclic group. and
f, C;=Cy halsal w Q-0 cycioalkyl,
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{00951 In tha context of the present specification. & "hvdrocerbyl” subsiituant group or @ hydimemnd molely i 3
substituent group only iciudes carbon and hydrogen atorns bl uniess sisted olhereise does nod inslude any halar
satoms, suchas N, C.“m 5, i e cavhon skelalaty, A hydrocarbyl groug/mos iy*'s‘ay be saturated or unsaturated {including
gromatic}, and may be siraight-chalned or branthed, or be or include cyolic groups whersin, uniess stated otherwise,
e cyclic group does not include any heteroatoms, such as N, S or S, in Hs carbon skelston. Examples of hydrooarty
groups include alkyl, aliienyl, alitynd, oycloaikyl, oycloaiany! and awi gmu;&s;rm:etaas and combinations of all of these
groupaimoieties. Typically & hydrocarby! group s a {4~y hydrocarbyt group. More fypicaily a hydrocarbyl group s g
C;-“C;; hydrocaryl group. More typically | h}fj carbyi group s a ©4-C 4 hydrocarbyl group. A Thydrocarisvien gmu;&
iz similarly defined as a divalent hydrocarbyl g g:s

gsm § It the context of the preserd specification, unless othenvize stated, an "aikyl” subsituent group or an aliod
molely In 8 substiuent group aay be inear or maﬂmea‘ Examples of aikyl groupsimoleties indude mativd, athyd,
r=propyl, Savopyl A-bubyl, Moutyl, Sbabyl and n-penty gro*\.ns, fmnieties. Unless astaled stharaise, the term "slkyl™ does
not inciude “oycloalyt™. Typically an alnyl group is & C,-C s aikyi group. More typicslly an aliny group is 8 C,-C; alkyd
group. An "aikylene” group is similanly defined as a divalerd aliop! group.

0171 An "alkeny!” subsiBuent groug or an alkemyl molely in 8 substituent group refars o an unsaturated alkyl gmug&
or mndety having one or more carhor-carbon double bonds. Emmp &3 of alkeny! groups/moieties Includa ethanyl, pro-
pemyd, 1-butemny, 2-bufenyl. 1-pahteryd, 1-hexenyd, 1.3-bufadienyl 1. 3-pentadiemd, 1 a—:}entad;& A and 1. 3-hexadieny
groupsimolelies. Unless staled otherwise, the lerm alkenyl aoas ot include "oycioatkenyl” Typkca% an aikenyl gmup
8 & Oo-0o alkeny! group. Maors typically an sikeryt groug 18 8 $4-0; alkeny! group. An "alkamydene” group is similarly
defined a5 a divalent alkenyl group.

(0098 AnMathymd” subsiituent group or an gliltymy nisly It a substituent group refers io an unsatinated alkyi group
or mdety having one or more carborn-carbon riple bonds.

[0018] Examples of atkynyl groupsimoieties include elhwynyl, propsrgyl, bul-1-ynyl and but-2-yayl, Typloslly an alkynyl
group is a C-Cy o aliynyl group. More typleally an alkynyl group s 8 GOy alkyra group, & "alkymylene” group s
simiiarly defined as a divalent atkynyl groug.

(00207 A "oydic” substituent group or 3 cydlic n“aiety in & substituent group refers 1o any hydrocarbyl ring, wherein the
hydrocarkyd ring may be saluraled or unsaturaied {including aromatic) and may include one or more heleroaloms, e.g.
N, O or S, in ils carbon skelelon. Examples of cyclic groups includs oycloalioyl, oyclealkenyl, helercoyelic, any and
heteroany grouns as discussed below, A oyclie group may be raonocyelic, bicyalic (e g bridged. fused or apire), o
polyoyelic. Typically, & oyclic group s a 3- Io 12-membered cyoiic group, which means # contains from 310 12 ring stoms.
More typically. a oydlic group is 8 3- o 7-mambered monocyclic group, which means | contains fram 3 &a 7 ring stoms.
[0021]  As used hersin, where s slated that a ayclic group is monooyclie, s to be urdersiond that the oyolic group
is nai sukselittted with 2 divalent bridgihg substituant {e.g. <O, -S-, -NH-, -M{EP or -R%-} g0 a3 I form = briviged, fusad
oF gpirn subsBiuant. However, uniess stated otherwise, a substituted manooyclic group m a’;: e substiiuiag with ohe or

Sf'i m
f

‘4’5.

¥

Py

-
ff

piore monavalent cycia\. groups. Simflarly, where i s sigled that g group is Bioyelie, it is to be undersined hat the oydiic
group including any bridged, fused or spire divaient bridging substifuents attached o the cyalic group, but excluding any
monovalent oyclin subst‘meqts iz hicyele.

(0822 A heteroo ‘y Ho' subsiuent group or a he‘:erm:yciic raciely in a8 substilusnt group refars o a oyelic group ©
HEVEI ORI amg one or more carbon aloms and one of more heleroatoms, e.g. N O or X, inthe ring struchire Exaq wiles

of hetarocyclic gmws include haleroary! groups as Giﬁcusaea below sl non-srmalic halerpoyclic groups such as
azatiding, azetinyl, tetrahydrofuranyl, pyrrolidingl, tetrahydrothiophany, lelrahvdropyranyl, pigeriting, piperazinyg, mor-
pholinyi, thiomarphotimd, sxetamy, thistamy, pyrszoliding, inidaroliding, dicctolamyd, axathiciamyd, thlamy, and dioxanyd
qroups.

[R023] A "cycloaikyl” substituent groug or 8 cydioatkyl moiely in & substituent group refers o & salurated hydrocarbyl
ring containing, for w—xas‘*pe from 310 7 carhon atoms, examiples of which include oyclopropyl, cyciohuly, ayiopentyl
and cyciohed. Unless staled otherwise, g oycloaliy! substituent group or molety may include monooyciic, bicyddic or
poiycyclic ugcmm«*t;w ngs.

[8034] A “cycloatkenytl” subsg i S grolip of 8 cyckeaikeny! moisty In & substituent grouy rafers {o 8 non-aromatic
unsaiurated hydrocarivi ring having one or mwore carbon-carbon doulle bonds and containing, for sxample, from 3o
7 carban atoms, sxamples cs h ch inchde cyclopant-1-gn-1-y, oyclohex-1-an-1-y! and cydchex-1,3-dien-1-yl. Urdess
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siated othenwise, & cycioaikeny! sukstifuent group or molely may include monscydis, Dicydhic or pulysyclic hydrocarbyl
rings.

(0251  An Varyl” subsiituent group or an anyl molely in & subsiiuent group refers o an sromatic hydrocarbyl fing. The
ferm "aryl” includes monooyclic aromatlic hydrocaibons and polyeycelic fused fng aromatic lnydrocarbons wherein all of
he fusad ring sysiams {excluding any ring systams which are pat of or formed by optional substtuends) are sramatic.
Examples of aryl groupsimoleties include phenyl, naphihyl, anthracemy! and phenanihrenyl. Unisss staled otherwise,
e fem "and” does not inciude ‘he.emaw

{6028 A "heteroaryl” substiiueni group or 8 helercary! molely in 8 substuent groug refers {o an gramatic heterooyaiic
group of molety. The ferm "heleroaryl™ nchides monocyclic sromatic be’emcyc‘ee and polveyclic fused ring aromatic
hetarpoydes wherain gl of the fused ring systerns {exciuding any ring syatems which are part of or formed by optional
subsituants) are arotetic. Bamplss of hatarsary! groupsimoleties include he fciio S

oY

A N N m««\ A Y
(y (O 0 O v I ¢

- iy A
3 G

rf"%\ g f\‘\?\ N "'w\ e \‘t N"’Jb‘\":‘ N r’.«’*\\%r,f\\ \\* ;\j
;.qf \,E\Y- N 4 ! "\\i{:‘“‘"\{i \‘__/‘ \G
(f,»\ .,-“‘\}t r_."'f o ,.‘-3‘ \"'j/;:{\;\-" SN g {,-"'\\:\\ R { ,.!\:\ SN
\»\';J G \'\.\_f;}( E\é\\:’f;'\\\:;{e \’I\é“ N 2 !\Ef‘ i

wharain 5 =0, S or NH.
[0027] Uniess slaled otherwise, whers g cyoiic group or molely is sisled v be non-gramatic, such &8 a cyciosaikyl,
cyciosthanyt of noh-aromalic heterooyclic group, | I8 o be undersiood that the group of mclely, exciuding any ring
aystems which are part of or formed by optional substituends, Is non-aromalic, S;m;,a. iy, where a syciic group of muolely
is steted o ke aromatic, such a8 an aryl of & heteroary! group, #s o be undensioad that the group or molely, axciuding
anyr “g systems which are part of @ formiad by oplicnal substituents, is aromatic. Typically, a cyolic group or molety s
conslderad pon-aromatic, whan # doss nol have any iautomers thal are aramatic. Typically, whern g oydlic group or
m»'::sety has & imdomar Hatis aromatic, § is considersd aramatic, avan i § bas lawlomers that are nod aromatic,
[0028] For ihe purposes of the present specificalion, whare g combinstion of maisties is referred 1o as ane group, for
axampie, aryialky, anvialkenyl, arvialynyl, aliodanyd, alkenyiaryl or aliopmylaryl, the last mentioned molety contsing the
atorn by which e group is at Rached {o the rest of thé Yse lecuia, An svayple of arandalivyl group is Senayl.
[0028]  Typically 3 subsiituled group comprisas 1, 2, 3 or § subslituenta, more typleatly 1. 2 or 3 substituenis, more
fyploally 1 ar 2 substiluents, and mare typically 1 subssituent.
[O034]  Unisss siated othervise, any divalont bridging substituent {a.g. -G~ -5~ -NH-_ -N{RP or -F5-} of an oplionally
subsiihted group or msisly {e.g. R must oniy be altached to the apecified group o molety and may rot be altached
o & senond Growp of muolety fe.g. B9, even If the seconsd group or malaty can Heall ke opticnally substifuded,
[8031] The term "hado” includes fuore, chior, rome and ioda.
[0032] Unless sialed olhenviss, any reference io an slement is 1o be considersd a referencs 1o all isclopes of that
ehamerd. Thus, for example, uniess stated othenwise any ralerance 1o hywdmgen Is considered o encampass all isologes
of hydrogen inciuging deuwlerium ci fritium.
[8833] Where reference is made to a hy 'a"cc,a*b‘g ar aiher group inchuding one or more heleroalona N, Qor & in :*L,s
carhon skeleton, orwhere fefereme is made {0 a carbon slom of 8 hydrocarby! or other group being replaced by an b
O o © slom, what iz intended is that

R,

—(CH—

is reglaced by
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e

—COH, is replaced by —NH,, —OM, or —SH;
----- CH= is replaved by —N=;

CHo= s replaced by NH=, O= or 5= or

OH= s replaced by N=;

provided that the reutfiant group comprises at least ane carbon atom, For example, methoxy, dineihnviamine and ami-

noathyi groups are considerad to be hydrocarbyt groups ncluding ong or more hateroators N, O o S in thelr carbon

sketeion,

[0034]  inihe contexiofthe present specification, unisss otherwise siated, a T -C gmup s defined 35 a Qroup cgmaimr*g

from X oy carkon atoms. For axample, & C,-C alkyt group s defined as an Ei yi group containing from 1 to 4 carhon

atoms. f"‘pi}nm« auhsiituants and molelies are not taken into account whean \,aimig.img the tolal number of carbon aloms

in the pavent group subsiituted with the optional substituents andfor containing the oplional micistiss. Foy the avoidance

of dould, replacement heterogloms, 8.g. N. O or §, are not o be cou «‘Xfﬁd &s carbon atorms when calculating the number

m*‘ cartbon gfomain & “,-u group. For exampie, & morpholinyt groun is to be considered a € helaraoyciic group, not &
Gy heterooyclic group.

{883‘5} -a-"t'\e purposes of the present specification, whers # is siated that & firs! atom or group is "d

to 8 second atom or groug itis o be undarsinod hat the Trst atom or group is covalantly honded e tha s

group with ne inlervening aiomi{s) or groups being present. Jo, i exampie, for the group (C=OMN{THa),

atom of each methyl group & directly attached fo the nirogah alom and the carban atom of the carbony group is directly

aftached to the nitrogan alora, but tha carbon atora of the carbony! group s not ditectly atiached to the carbon atom of

aither methyl groug.

160381 R iz a non-grmatic heterooydic group selected frony

o -
- - N e, ; N
s ¢ TNH U N
L B ' S HK 3
\»—""’ Aeereeed RN \)z,—’

which may eptionally ke substituted as defined inclaim 1. For the avoldance of doubt, # s noted that i is 3 ring stom of
the non-aromatic hetercoyalic group of R that is directly attached fo the sulfur atom of the sulfonylurea group, not any
aptional subatitisend.

[B837] 0 one smbadimant, the non-aromatic heterooyalic group of BT {s monoeyalic. Where the nan-sramatic hete-
raeyciie group of RY s monooygie, § may oplianally be substiiuted with any mnngvsient substituent or any divalent =
bonded subsfituent as defined in claim 1. bt may not be aubsiuted with 2 divalent bridging substifuent (8.8, -0-, -5,
P~ -N{REP- or -Rae-} 2o as o form a ridged, fused or apino substituent. Exanples of monooydlic non-agromatic hele-

rocyolic groups inciude:
- f\]/’%: r %
\\\,/‘ FN RN

' ' : HN-——«X }?/
w{ \7}17/ HN/\f'%: L_ l—

d ‘ M

s,

AX&
S
X

-

I3038]  in one smbodiment, the non-aromalic helerooyclic group of R is monocyclic and is sslecisd fron
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2 C
. ‘”“\‘NH . ‘/‘n\& . 1 . ",JL\ 1\
i i ¢ NH i r MH 2 N
i | Y § LM i : NH
N o f N ! ! \ }
o~ e —
e

wharein R may optionatly be substituled or further subatifted as defined in clainy 1. Such non-aronstic helercoyciic
Rt groups ars atiached 1o the sulfu alom of the sulfonyiures group by any swame Hng carbon atam.
{003I8]  n another embodiment, the nan-aramatic heferncydlic group of B is the bridged bicydic ring:

&

wherein R may optionally be substifuled as defined in cialim 1. Such a non-aromatic helsrooyclic RY group is atiached
o the sulfur slom of the suifonyiurea group by any suitabis ring carbon slom.
(048]  The nan-aromatic heterocyoiic group of R1 is selaciad from:

§"f\“f§“‘ Y . &;\}
i\ff v/ bl HN \j,

R! groups are allached i the sulfur alom of the sulforyylurea group by any sullable rin
B041] R may oplionally be substituted with one of more substituents.

B042]  inone embodiment, B s substifuted with one or more {such 88 one, b0 & three) substituants indeperndently
satected om haig; ~ONL NG -Nar -BR; -OH; -ORF; ~8H; -SR™ -SQRM -NHq - NH« 8, N{RB Yy ~OHG; -CORP; IO,

wherein R' may optionally be substifuled or further subsHituled s defined in claim 1. Such non-aromalic heteracygiic
g

-COORRP, QUORP; -RE-CHY -R-CORY, -Re-COOH; -Re-COORE, -Ro-QOORE NH-CHD; -NRE-CHQ; -NH-CORS,
MRACORY, -CONH,:  -CONHRE, -CON(RFR:  -ReNH-CHOR -Rﬁ—ﬁﬁrwr’m; -RE-NH-CORE,  -Ro-NRP -CQEQ
-RE-CONH,; -RECONHRE -RE-CORNIREL a 05705 cycloatky! group aptionally subsiiuted with ane of maove C,-C, alioyl
or 84-Cy hatoathyl groups; 8 O oyclogtkenyt group optionally substiivted with ane or more -8, gtk or C-Cy
hatoathyt groups;

x

viene or aikynylene group, whereln the alkylane,
kenytme ar a‘swny-ene wgz o wta‘m *‘mm 1o 8 caruon ai»':;‘-a- in s bacid'\sne and ***her-ei*‘ tﬁe sikylensa,

eseﬂaach -F?~ as Wéeoenciemg selad] d ;0“9 \,,E-C alkyl, To-C¢ 5&/&:}‘4 Co-Cq §=\y"“j' m‘ Gl yc:it group.
and whereln any ~Ri

gy optionaty be substtuted with one oy more GG, alkd, ©,-C4 haloalioy, T-0; cycloaly,
KT -y atkyly, halo, ~ON, -U=0H oy oxe (=05 groups;

whverain esch -RY is indapendently selacted rom a8 C,-C; sfid o
whatrain each m s hdependantly selecied from 1, 2 or 3 an
wherein each n is independerdly saiecied from 1 2ord

v Cy-Cq haloalky! group!

=
.y

[

[0043] Typically, R is substituted on the ring nitrogen atom with such a subshituent,

10044]  inanother embodiment, R is substituled with one of more {suchas ohe, i’vmwmree}eubﬁ tuens indepandeantly
selected from hale; ~ONp N,y -RP; -SQ,RE, -piH, -NHRP; -NiRB,; ~-CHO; -CORP;, -COQURP; -OCORF; -RO-CHO;
-R-CORY -RE-COORE, -R-OCORE; -NH-CHY -MR-U—QHJ‘ -NH-CIRP, -NRE-CORE; -CONH,, -CONHRY, -CION{RP .
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or axa (=0

whereint sach -R%- {8 independenily salectad ircm z £4-C4 alkylene groug:

whereln sach -F9 is independenty selected fram a iZ i eydogiiod group, and whaiely any -RE may
optionally be substiluted with one or more Ua-CUg »:"ycio ~Ty atkyl), halg, -ON or -C=CH groups;

wharsin esch -RY s independanlly selecled Foma © -0y ai?ys grou:

wharal each m is hdapendently selected from 1 or 2; and

witarain each nis independently selactad from T ar 2

[0045] Typically, R} is substituted on the ving pitrogen afom with such a substifuent,
[0046] in one ambodiment. R' is subsiitut er:i of h ring nifrogen atom with a auhsiituent selacted from haln, Ty
atloyl; a,,i-a:g halogikyl aikmvi SO hatvalkanyl C,-Cy akymyl, 8,0y haloatipnyl, -RECM Aﬁ\-CQE\‘*

-FACOORE -RCON = 0a-Cp tyoioalkyih

[

(Ml

O¥eder,
e & N s

’;{—*HR‘EN
; oxo {=OY, ~CHOHTH - o -IHCHCHo O e wheradn:

B s ingependently salected froer a bond or C4-Cg aik ss&ene;

R s independently salected from hydrogen, uE-Cﬁ iyl ©-Cg nafoaiy! or Tu-Cy oycloalkyl]
mis i, 2or 3 and

nisl, 2ord

[8047]  ir one emnbodiment, RY iz substihted on one o more (such as ong, two or three) ring carbon atorns with a
substitient independendly 8 iec ad fram oxo (=0 ~CHOH. -DHCH, OG-, -UHLCHGCHOH - -uR of ~-CUN{R™
wherein B7 s independently ‘s@i cled from hydrogen of C -Cq alityd,

[B048]  in wne embodiment, RY ks substifuted on one or mave fsuc. 8% me‘ two or three) ring carbon aloms with 8
aubstiluent indepandently selacied fram oxo (=0}, -CHLOHCHo- o ~-OHOH CHCHo-,

[G0481  In one agpect of any of the above anbodimants, 7t cuntams fm-*a 31025 aic?mc: iy than hydrogen. More
fypdeadly, B condaing from 4 {0 20 ablems other than hydogan,

[O0S0]  More typicsily, RY rondains from 4 fo 17 stoms other than hydrogen.

[0051] R

[0052]  As used hereln. the nomandature o, B, o, § refars by e position of the atoms of 8 oydic group, such as -R2,
retative fo the point of aliachment of the cyolic group fo the remaindsr of the moleculs. For example, In-R2whichis g
1.2,3.5,8 7-hexahydro-s-indacen-d-yi malety, the o, i, « and § posilions are as foliows!
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[8053] Qis O,

[0054]  Invone sspect of any of the above embodimants. the compound of formula {li has a “m:ss cutar waight of from
25010 2000 Da. Typnically, the compound of fornwila {1 has 3 moleculay weight of from 280 to 900 Da, More typically,
he compound of formula (1) has & molecuiar weight of from 310 #0850 Da.

[O085] A sscond aapect of the Ivention providas g cavipound selgcted from the group consisling of!
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[B058] A hird aspact of the inven
firal or xecond aspect of the invention,

[0057] The conpounds of he present inverdion can he used both in thelr free base form and thelr acid addition aait
form. For the purpasas of this invantion, a2 "sall” of 3 compound of the prasent inventian haludes an acid addition salt.
Acid addition salls ars praferably pharmacauiically accaptabie, nen-tanic addition salts with suitable acids, including tut
not imited fo ingrganic acids such a8 hydrohalogenic acids for example, hydroflugrie, hydrochiorie, hydrabromic or
hydroindic acid) or other inorganic acids {for example, niltle, perchioric, sulfiric or phosphoric acidy or organde acids
such ag organic carboxyiic acikds (for sxample, progionic, butyric, glveoife, laclic, mandelie, cilric, avealic, benzoie, salivylic,
succinie, malic or hydroxysuceinke, tararic, fumearis, maleic, hydroxymaiein, nucle or galactaric, glucorie, pandnthenic
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or pamoic acid), organic suifonic acids (for example, methanesulfonic, trifluoromethanesulfonic, ethanasulfonic, 2-hy-
droxyethanesulfonic, benzenesulfonic, toluene-p-sulfonic, naphthalene-2-sulfonic or camphorsuifonic acid) or amino
acids {for example, orithinic, glutamic or aspartic acid). The acid addition salt may be a mono-, di-, tri~ or muiti-acid
addition salt. A preferred salt is a hydrohalogenic, sulfuric, phosghoric or organic acid addition salt. A preferred sall is
a hydrochioric acid addition salt.

fB058] Where a compound of the invention includes a quaternary ammonium groug, typically the compound is used
in its salt form. The counter ion o the quaternary ammonium group may be any pharmaceutically acceptable, non-toxic
countarion. Examples of suitable counter lons include the conjugate bases ofthe protic acids discussed above in relation
to acid-addition salis.

[6659] The compounds of the present invention can also be used both, in their free acid form and their sali form. For
the purpoeses of this invention, a "salt" of a compound of the present invention includes one formed between a protic
acid functionality (such as a carboxylic acid group) of a compound ofthe present invention and a suitable cation. Suitable
cations include, but are not limited to lithium, sodium, potassium, magnesium, calciurm and ammonium. The salt may
be a mono-, di-, iri- or multi-sall. Preferably the sail is a mono- or gi-lithium, sodium, polassium, magnesium, calcium
or ammoenium sait. More preferably the salt is a mone- or di-sodium salt or a mono- or dipotassium sait.

{00601 Preferably any sailt is a pharmaceutically acceptable non-toxic salt. However, in addition to pharmaceutically
acceptable salls, other salis are included in the present invention, since they have potential 1o serve as intermediates
in the purification or preparation of other, for exampie, pharmaceutically acceptable salts, or are useful for identification,
characlerisation or purification of the free acid or base.

[8061] The compounds and/or salts of the present invention may be anhydrous or in the form of a hydrate (e.g. a
hemihydrate, monohydrate, dihydrate or trihydrate) or other solvate. Such solvates may be formed with common organic
solvenis, including but not limited to, alcoholic soivenis e.g. methanol, ethanol or isopropancl,

f6062] The compounds, salts and solvates of the present invention may contain at least one chiral cenire. The com-
pounds, salts and solvates may therefore exist in at least two isomeric forms. The present invention encompasses
racemic mixtures of the compounds, salts and solvales of the present invention as well as enantiomerically enriched
and substantially enantiomerically pure isomers, For the purposes of this invention, a "substantially enantiomerically
pure” isomer of 8 compound comprises less than 5% of other isomers of the same compound, more typically less than
2%, and most typically less than 0.5% by weight.

fOB63] The compounds, salts and solvales of the present invention may coniain any stable isotope including, but not
limited to 12C, 13C, TH, 2H (D), 4N, 18N, 160, 170, 180, 19F and 471, and any radicisoiope including, but not limited {o
11(;, 14(:, K18 (T) 4’5\; 15@, 185:’ ‘.23;) 124;) 1281 and 131].

f3084] The compounds, sails and soivales of the present invention may be in any polymorphic or amorghous form.
f8085) A fourth aspect of the invention provides a pharmaceutical composition comprising a compound of the first or
second aspect of the invention, or a pharmaceutically acceptable salt or solvate of the third aspect of the invention, and
a phammaceutically acceptable excipient.

[6068] Conventionalprocedures forthe selection and preparation of suitable pharmaceuticalformulations are described
in, for example, "Aultor’s Pharmaceutics - The Design and Manufactare of Medicines”, M. E. Aulton and K. M. G. Taylor,
Churchill Livingstone Elsevier, 4th Ed., 2013,

[6087] Pharmaceutically acceptable excipients including adjuvants, diluents or carriers that may be used in the phar-
rmaceutical compositions of the invention are those conventionally emploved in the field of pharmaceutical formulation,
and include, but are not limited 10, sugars, sugar alcohols, starches, ion exchangers, alumina, aluminiurm stearate,
lecithin, serum proteins such as human serurn alburnin, buffer substances such as phosphates, givcerine, sorbic acid,
poiassium sorbate, padial giveeride mixtures of saturated vegetable fatty acids, waler, salts or eleciroiyies such as
protarnine sulfate, disodium hydrogen phosphate, potassium hydrogen phosphate, sodium chloride, zine salls, colloidal

silica, magnesiurm trisilicate, polyvinvipyrrolidone, cellulose-based substances, polyethylene glycol, sodium car-

boxymethylcellulose, polyacrylales, waxes, polyethvlene-poivoxypropylene-block polymers, polyethylene glycol and
woo! fal.

[B068] Inone embodiment, the pharmaceutical composition ofthe fourth aspect ofthe invention additionally comprises
one or more further aclive agents.

[6069] in afurther embodiment, the pharmaceutical composition of the fourth aspect of the invention may be provided
as a part of a kit of paris, wherein the kil of parts comprises the pharmaceuytical composilion of the Tourth aspect of the
invention and one or more further pharmaceutical compositions, wherein the one or more further gharmaceutical coms-
positions each comprise a pharmaceutically acceptable excipient and one or more further active agents.

[BO70] A fifth aspect of the invention provides a compound of the first or second aspect of the invention, or a pharma-
ceutically acceptable salt or solvate of the third aspect of the invention, or a pharmaceuatical composition of the fourth
aspect of the invention, for use in medicine, and/or for use in the treatment or prevention of a disease, disorder or
condition. Typicaily, the use comprises the administration of the compound, salt, sohvate or pharmaceutical composition
to a subject. In one embodiment, the use comprises the co-administration of one or more further active agenis.
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faB71]  The term "reatment” as used herein refers equally 1o curative therapy, and ameliorating or palliative therapy.
The term includes obtaining beneficial or desired physiclogical results, which may or may not be established clinically.
Beneficial ordesired clinical results include, but are not limited 1o, the alleviation of symptoms, the prevention of symptoms,
the diminishment of extent of disease, the stabilisation (i.e., not worsening) of a condition, the delay or slowing of
progression/worsening of a condition/symptoms, the amelioration or palliation of the condition/sympltoms, and remission
{(whether partial or total}, whether deteciable or undetectable. The term "palliation”, and variations thereof, as used
herein, means that the extent and/or undesirable manifestations of a physiclogical condition or symptom are lessened
and/or time course of the progression is slowed or lengthened, as compared 10 not administering a compound, salt,
solvate or pharmaceutical composition of the present invention. The term "prevention™ as used herein in relation to a
disease, disorder or condition, relates {0 prophyiactic or preventative therapy, as well as therapy to reduce the risk of
developing the disease, disorder or condition. The term “prevention” inciudes both the avoidance of occurrence of the
disease, disorder or condition, and the delay in onset of the disease, disorder or condition. Any siatistically significant
{p < 0.05) avoidance of occurrence, delay in onset or reduction in risk as rmeasured by a controlled clinical trial may be
deemed a pravention of the disease, disorder or condition. Subiecis amenabie o prevention include those at heighiened
riskof a disease, disorderor condition as identified by genetic orbischemical markers. Typicaily, the genetic orbicchemical
markers are appropriate 1o the disease, disorder or condition under consideration and may inciude for example, inflam-
matory biornarkers such as C-reactive protein (CRF) and monocyle chemgoattractant protein 1 (MCP-1) in the case of
inflammation; and 1olal cholesterol, triglycerides, insulin resistance and C-peptide in the case of NAFLD and NASH.
f8072] In general embodiments, the disease, disorder or condition may be a disease, disorder or condition of the
immune systerm, the cardiovascular systemn, the endocrine system, the gastrointestinaltract, the renal system, the hepatic
system, the metabolic system, the respiratory system, the central nervous system, may be a cancer or other malignancy,
andior may be caused by or associated with a pathogen.

fo073] it will be appreciated that these general embodiments defined according 10 broad categories of diseases,
disorders and conditions are not mutually exclusive. in this regard any particular disease, disorder or condition may be
categorized according 1o more than one of the above general embodiments. A non-limiling example is type | diabeles
which is an autoimmune disease and a disease of the endocrine system.

[8074] As used herein, the term "NLRP3 inhibition” refers to the complete or partial reduction in the level of activily of
NLRP3 and includes, for example, the inhibition of active NLRP3 and/or the inhibition of activation of NLRP3.

faBTBY]  There is evidence for a role of NLRP2-induced -1 and H.-18 in the inflammalory responses occurring in
connection with, or as a result of, a multitude of different disorders (Menu et al., Clinical and Experimental Immunoiogy,
166 115, 2011; Strowig et al., Nature, 481:278-286, 2012).

f6078] NLRP3 has been implicated in a number of autoinflammatory diseases, including Familial Mediterranean fever
{(FMFY, TNF receptor associaled periodic syndrome (TRAPS), hyperimmunoglobulinemia D and periodic fever syndrome
(HIDS), pyogenic arthritis, pyoderma gangrenosum and acne (PAPA), Sweel's syndrome, chronic nonbaclerial osteo-
myelitis (CNO), and acne vulgaris (Cook ot al., Eur. J. Immunol.,, 40; 595-653, 2010). In particular, NLRP3Z mutations
have been found to be responsibie for a set of rare autoinflammaiory diseases known as CAPS (Ozaki et al., Jd. Inflam-
mation Research, 8:15-27, 2015; Schroder ot al., Cell, 140: 821-832, 2010; and Menu et al., Clinical and Experimential
immunology, 186. 1—15, 2011). CAPS are heritable diseases characterized by recurrent fever and inflammmation and
are comprised of three autoinflammatory disorders that form a clinical continuunm, These diseases, in order of increasing
severity, are famitial cold aulcinflammatory syndrome {(FCAS), Muckle-Wells syndrome (MWS), and chronic infantile
cutaneous neurological articular syndrome (CINCA; also called neonatal-onset multisystem inflammatory disease, NO-
MID), and all have been shown {o result from gain-of-function mutations in the NLRP3 gene, which leads 1o increased
sacretion of IL-1.

fG877] Anumberofautcimmune diseases have been shown o involve NLRP3 including, in particular, muitiple sclerosis,
type-1 diabetes (T1D), psoriasis, rheurnatoid arthritis (RA), Behcet’s disease, Schnitzler syndrome, macrophage acti-
vation syndrome (Masters Clin. Immunol. 2013; Braddock et al. Nat. Rev. Drug Disc, 2004 3; 1-10; Inoue et al., Immu-
noiegy 139: 11-18, Coll et al. Nat. Med. 2015 21(3):248-55; and Scoil et al. Clin. £xp. Rheumalol 2016 34(1); 88-93),
systemic lupus erythematosus (La et al. J Immunol, 2017 188(3): 1118-28), and systemic sclerosis (Artlelt et al. Arthritis
Rheum. 2011; 83(11); 3563-74). NLRP3 has aiso been shown o play a role in a number of lung diseases inciuding
chronic obstructive pulmonary disorder (COPD), asthma (including steroid-resistant asthma), asbestosis, and silicosis
(Be Nardo et al.,, Am. J. Palhol., 184; 42-54, 2014 and Kim et al. Am J Respir Crit Care Med. 2017 186(3); 283-87).
NLRP3 has also been suggested {6 have a role in a number of central nervous system conditions, including Parkinson's
disease (PD), Alzheimer's disease (AD), dementia, Huntington's disease, cerebral malaria, brain injury from pneumo-
coccal meningitis (Walsh et al., Nature Reviews, 15; 84-87, 2014, and Dempsey et al. Brain. Behav. Immun. 2017 81
306-318), intracranial aneurysms (Zhang et al, J. Stroke & Cercbrovascular Dis. 2015 24; 5; 972-878), and traumatic
brain injury {Ismael et al. J Neurotraurna. 2018 Jan 2. NRLP3 activity has also been shown to be involved in various
metabolic diseases including type 2 diabetes (T203), atherosclerosis, obesity, gout, pseudo~gout, metabolic syndrome
{(Wen et al., Nature mmunology, 13: 352-357, 201 2; Duewell et al,, Nature, 464 1357-1381, 2010, Sirowig et al., Nature,
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481 278-286, 2012}, and non-aicoholic stealohepatitis (Mridha el al. J Hepatlol 2017 86(5); 1037-46). A role for NLRP3
via 1L-10 has also been suggested in atherosclerosis, myocardial infarction {van Hout et al. Eur. Heart J 2017 38{11):
828-38), heart failure (Sano et al. J AM. Coll. Cardiol. 2018 71(8). 875-68), aortic aneurysm and dissection (Wu et al,
Arterioscier. Thromb. Vasc. Biol. 2017 37(4): 684-708), and other cardiovascular evenis (Ridker et al, N Engl J Med,,
dob: 10,1056/ NEJMoa1707814, 2017). Other diseases in which NLRP3 has been shown 1o be involved include: ocular
diseases such as both wet and dry age-related macular degeneration (Doyle et al,, Nature Medicine, 18; 791-798, 2012
and Tarallo et al. Cell 2012 149(4). 847-59), diabelic retinopathy (Loukovaara et al. Acta Ophthaimol. 2017, 95(8):
803-808) and optic nerve damage (Puyang et al. SciRep. 2016 Feb 19,6:20898); liver diseases including non-alcsholic
steatohepatitis (NASH) (Henao-Meija et al., Nature, 482; 179-185, 2012); inflammatory reactions in the lung and skin
{(Primianc et al. J Immunol, 2018 187(8); 2421~33) including contact hypersensitivity (such as bullous pemphigoid (Fang
et al. J Dermalol Sci. 20186; 83{2): 118-23)), atopic dermatitis (Niebuhr el al. Allergy 2014 89(8). 1058-67), Hidradenitis
suppurativa (Alikhan et al. 2008 J Am Acad Dermatol §0(4): 539-61), acne vulgaris (Qin et al. J invest. Dermatol. 2014
134(2). 381-88), and sarcoidosis (Jager et al. Am J Respir Crit Care Med 2015 191: A5818); inflammatory reactions in
the joints (Braddock et al., Nat. Rev. Drug Disc,, 3; 1-10, 2004); amyotrophic lateral sclerosis (Gugliandolo et al. Inflam-
mation 2018 41{1); 83-103}; cystic fibrosis (lannitti et al, Nat. Commun, 2018 7; 10791); stroke (Walsh et al., Nature
Reviews, 15; 84-87, 2014); chronic kidney disease (Granata et al. PLoS One 2015 10(3): e0122272); and inflarnmatory
bowei diseases including ulcerative colitis and Crohin’s disease (Braddock et al., Nat. Rev. Drug Disc., 3: 1-10, 2004,
Neudeckeret al. J Exp. Med. 2017 214(8): 1737-52, and Lazaridis et al. Iig. Dis. Sci. 2017 82(9): 2348-58). The NLRP3
inflammasome has been found to be aclivaled in response {0 oxidative stress, and UVB irradiation {Schroder et al.,
Science, 327: 2868-300, 2010). NLRP3 has alsc been shown o be invoived in inflammatory hyperalgesia (Dolunay et
al., Inflammation, 40: 386-388, 2017).

faB78] The inflammasome, and NLRP3 specifically, has alse been proposed as a larget for modulation by various
pathogens including viruses such as DNA viruses (Amsler et al,, Fulure Virol (2013) 8(4), 357-370).

[0079] NLRP3 has aiso been implicated in the pathogenesis of many cancers (Menu et al., Clinical and Experimental
immunciogy 186; 1—15, 2011, and Masters Clin. immunol. 2013}, Forexample, several previous studies have suggesied
a rofe for IL-10 in cancer invasiveness, growth and metastasis, and inhibition of IL-1 with canakinumab has been shown
to reduce the incidence of lung cancer and total cancer mortality in a randornised, double-blind, placebo-controlied trial
(Ridker et al. Lancet, SC140-8738(17)32247-X, 2017). Inhibition of the NLRP3 inflammasome or iL-10 has also been
shown {o inhibit the proliferation and migration of lung cancer cells in vifro (Wang et al. Cncol Rep. 2016; 35(4): 2053-84).
A role for the NLRP3 inflammasome has been suggestad in myelodysplastic syndromes (Basiorka et al. Blood, 2018
Dec 22;128(25):2960-2975) and also in the carcinogenesis of various other cancers including glioma {Li et al. Am J
Cancer Res. 2015, 5{1): 442-449}, inflammation-induced tumours (Allen et al. J Exp Med. 2010, 207(5): 1045-56 angd
Hu et al, PNAS.

[B080] 2010; 107(50). 21835-40), mulliple myelorna (Li et al. Hematology 2018 21(3); 144-51), and squamous cell
carcinoma of the head and neck (Huang et al. J Exp Clin Cancer Res, 2017 2; 38(1); 118). Activation of the NLRP3
inflammasome has also been shown to mediate chemoresistance of tumour cells to 5-Fluorouracii (Feng et al. J Exp
Clin Cancer Res, 2017 21, 38(1): 81}, and activation of NLRP3 inflammasorme in peripheral nerve contributes to chern-
otherapy-induced neuropathic pain (Jia et al. Mol Pain. 2017; 13: 1-11).

[6081] NLRP3 has also been shown to be required for the efficient control of viral, bacterial, fungal, and heiminth
pathogen infections (Strowig e al., Nature, 481:278-286, 2012},

[B082] Accordingly, examples of diseases, disorders or conditions which may be responsive to NLRP3 inhibition and
which may be treated or prevented in accordance with the fifth aspect of the present invention inciude;

{iy inflarnmation, including inflammation occurring as a result of an inflammatory disorder, e.g. an autoinflammatory
disease, inflammation occurring as a symptom of a non-inflammatory disorder, inflammation cccurring as a result
of infection, or inflammation secondary 1o trauma, injury or autoimmunity;

(iy auto-immune diseases such as acute disseminated encephalilis, Addison's disease, ankylosing spondylitis,
antiphosphoiipid antibody syndrome (APS), anti-synthelase syndrome, aplastic anemia, autcimmune adrenalitis,
autoimmune hepatflis, autoirmmune cophoritis, autoimmune polyglandular failure, autcimmune thyroiditis, Coeliac
disease, Crohn’s disease, type 1 diabetes (T1D), Goodpasture’s syndrome, Graves’ disease, Guillain-Barré syn-
drome (GBS}, Hashimolo's disease, idiopathic thrombocylopenic purpura, Kawasaki's disease, lupus erythematosus
inciuding systemic lupus ervthematosus {SLE), multiple sclerosis (MS) including primary progressive multiple scle-
rosis (PPMS), secondary progressive multiple sclerosis (SPMS) and relapsing remitting multiple sclerosis (RRMS),
myasthenia gravis, opsoclonus myoclonus syndrome (OMS), optic neuritis, Ord’s thyroiditis, pemphigus, pernicious
anaemia, polyarthritis, primary biliary cirrhosis, rheumatoid arthritis (RA), psoriatic arthritis, juvenile idiopathic arthritis
or Still's disease, refractory gouty arthritis, Reiter's syndrome, Sjigren’s syndrome, systemic sclerosis a systemic
connective tissue disorder, Takayasu's arteritis, temporal arterilis, warm autoimmune hemolytic anemia, Wegener's
granuiomatosis, alopecia universalis, Behget's disease, Chagas’ disease, dysautonomia, endometriosis, hidradenitis
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suppurativa (HS), interstitial cystitis, neuromyotonia, psoriasis, sarcoidosis, scleroderma, uicerative colitis, Schnilzler
syndrome, macrophage activation syndrome, Blau syndrome, vitiligo or vulvodynia;

(iily cancer including lung cancer, pancreatic cancer, gastric cancer, myelodyspiastic syndrome, leukaemia including
acute iymphocytic leukaemia (ALL) and acute myeloid leukaemia (AML), adrenal cancer, anai cancer, basal and
squamous cell skin cancer, hile duct cancer, bladder cancer, bone cancer, brain and spinal cord tumours, breast
cancer, cervical cancer, chronic lymphocytic leukaemia (CLL), chronic myeloid leukaemia (CML), chronic myeio-
monocylic leukaamia (CMML), colorectal cancer, endometrial cancer, oesophagus cancer, Ewing family of tumours,
eye cancer, gallbladder cancer, gastrointestinal carcinoid tumours, gastrointestinal stromal tumour (GIST), gesta-
tional trophoblastic disease, glioma, Hodgkin lymphoma, Kaposi sarcoma, kidney cancer, laryngeal and hypopha-
ryngeal cancer, liver cancer, lung carcinoid tumour, lymphoma including cutanecus T cell lymphoma, malignant
mesothelioma, melanoma skin cancer, Merkel celi skin cancer, muliiple myeloma, nasal cavity and paranasal sinuses
cancer, nasopharyngeal cancer, neuroblastoma, non-Hodgkin lymphoma, non-small cell lung cancer, oral cavity
and oropharyngeal cancer, osteosarcormna, ovarian cancer, penile cancer, pituitary tumours, prostate cancer, retin-
cbiastoma, rhabdomyosarcoma, salivary gland cancer, skin cancer, small cell lung cancer, small intestine cancer,
soft tissue sarcoma, stornach cancer, testicular cancer, thymus cancer, thyroid cancer including anaplastic thyroid
cancer, ulerine sarcoma, vaginal cancer, vulvar cancer, Waldenstrom macroglobulinemia, and Wilms tumour;

(iv) infections inciuding viral infections (e.g. from influenza virus, human immunodeficiency virus (HIV), alphavirus
(such as Chikungunya and Ross River virus), flaviviruses (such as Dengue virus and Zika virus), herpes viruses
(such as Epstein Barr Viras, cytomegalovirus, Varicella-zoster virus, and KSHV), poxviruses {such as vaccinia virus
(Modified vaccinia virus Ankara) and Myxoma virus), adenoviruses (such as Adenovirus 5), or papillomavirus),
bacterial infections {(e.g. from Sfaphylococcus aureus, Helicobacter pylori, Bacillus anthracis, Bordatella pertussis,
Burkholderia pseudomallel, Corynebacterium diptheriae, Clostridium fetani, Clostridium bofulinum, Sirepiococous
prieumoniae, Streplococcus pyogenes, Listeria monocylogenes, Hemophilus influenzae, Pasteurella mullicida,
Shigeila dysenteriae, Mycobacterium tuberculosis, Mycobacterium leprae, Mycoplasma pneumioniae, Mycopiasma
hominis, Neisseria meningitidis, Neisseria gonorrhoeae, Ricketisia rickeitsii, Legionella pneumophila, Klebsiella
pieurnoniae, Pseudomonas aeruginoss, Propionibacterium acnes, Treponema pallidum, Chiamydia trachomalis,
Vibrio cholerae, Salmonelia typhimurium, Saimonelia typhi, Borrelia burgdorferi or Yersinia pestis), fungal infections
{e.g. from Candida or Aspergillus species), protozoan infections {e.g. from Plasmodiurm, Babesia, Giardia, Enta-
moeba, Leishmania or Trypanosomes), helminth infections {e.g. from schisiosoma, roundworms, tapeworms or
flukes) and prion infections;

(v) central nervous system diseases such as Parkinson's disease, Alzheimer's disease, dementia, motor neuron
disease, Huntington's disease, cerebral malaria, brain injury from pneumococeal meningitis, inlracranial aneurysms,
iraumatic brain injury, and amyoirophic lateral scierosis;

{vi) metabolic diseases such as type 2 diabetes (T2D), atherosclerosis, obesity, gout, and pseudo-gout;

(vily cardiovascular diseases such as hypertension, ischaemia, reperfusion injury including post-Ml ischermic reper-
fusion injury, stroke including ischemic stroke, transient ischemic attack, myocardial infarction including recurrent
myocardial infarction, heart failure including congestive heart failure and heart failure with preserved ejection fraction,
embolism, aneurysms including abdominal acrtic aneurysm, and pericarditis including Dressler’s syndrome;

(viii} respiratory diseases including chronic obstructive pulmonary disorder (COPD), asthma such as allergic asthma
and steroid-resistant asthima, asbestosis, silicosis, nanopadicle induced inflammation, cystic fibrosis and idiopathic
pulmonary fibrosis;

(ix) liver diseases including non-aicoholic fatly liver disease (NAFLD) and non-aicoholic steatohepatitis (NASH)
inciuding advanced fibrosis stages F3 and F4, alcoholic fally liver disease (AFLD}, and aicoholic sieatohepatlilis
(ASH);

(0 renal diseases including chronic kidney disease, oxalate nephropathy, nephrocalcinosis, glomeruloneghritis, and
diabetic nephropathy,;

(xi} ccular diseases inciuding those of the ocular epithelium, age-related macular degeneration (AMD) (dry and wet),
uveitis, corneal infection, diabetic retinopathy, optic nerve damage, dry eye, and glaucoma;

(xify skin diseases including dermatitis such as contact dermatitis and atopic dermatitis, contact hypersensitivity,
sunburn, skin lesions, hidradenitis suppurativa (HS), other cyst-causing skin diseases, and acne conglobaia;

{xiity tymphatic conditions such as lymphangitis and Castleman’s disease;

{xiv) psychological disorders such as depression and psychological stress;

(o) graft versus host disease; and

(xviy allodynia including mechanical allodynia.

[6083] In one ermnbodiment, the disease, disorder or condition is selected from:

{i¥ cancer;
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{iiy an infection;

(iiiy a centrai nervous system disease;
(iv) a cardiovascular disease;

(v} a liver disease;

{vi} an ocular diseases; or

(vil) a skin disease.

f6084] WMore typically, the disease, disorder or condition is selected from:

(i} cancer,

(iiy an infection;

(i} a ceniral nervous system disease; or
(iv) a cardiovascular disease.

fG0858] In one embodiment, the disease, disorder or condition is selectad from:

(iy acne conglobata;

(il atopic dermatitis;

(iiiy Alzheimer's disease;

(iv) amyotrophic lateral sclerosis;

(v} age-related macular degeneration (AMD);

{vi) anaplastic thyroid cancer;

{vil} cryopyrin-associated periodic syndromes (CAPS);
(viiiy contact dermatitis;

(ix) cystic fibrosis;

{x)y congestive heart failure;

{(xi) chronic kidney diseaseg;

{xily Crohn’'s disease;

{xiit} farnilial cold auwtoinflammatory syndrome (FCAS);
{xiv) Huntington’s disease;

() heart failure;

(xvi) heart failure with preserved ejection fraction;
{xviiy ischemic reperfusion injury;

{xviii} juvenile idiopathic arthritis;

{xix) myocardial infarction;

{(xx) macrophage activation syndrome,

{(xxi) myelodysplastic syndrome;

(i) multiple myeloma;

(i) motor neuron disease;

(xxiv} muitiple sclerosis;

{xxvy Muckie-Wells syndrome;

(xxvi} non~-aicoholic steatohepatitis (NASH),
{(xxvii} neonatal-onset multisysiem inflammalory disease (NOMID);
{(xxviii} Parkinson’s disease;

(xix) systemic juvenile idiopathic arthritis;

() systemic lupus erythematosus;

(xxxi} traumatic brain injury;

{xxxiiy transient ischemic attack; and

{xxxiiiy uicerative colitia,

faB88] in a further typical embodiment of the invention, the disease, disorder or condition is inflammation. Examples
of inflammation that may be treated or prevented in accordance with the fifth aspect of the present invention include
inflammatory responses occurring in connaction with, or as a result of;

(i a skin condition such as contact hypersensitivity, bullous pemphigoid, sunburn, psoriasis, atopical dermatitis,
contact dermatitis, allergic contact dermatitis, seborrhoetic dermatitis, lichen planus, scleroderma, pernghigus, ep-
idermolysis buliosa, urticaria, erythemas, or alopecia;

{ii} a joint condition such as osieocarthritis, systemic juvenile idiopathic arthritis, aduli-onsel Still's disease, relapsing
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polychondritis, rheumatoid arthritis, juvenile chronic adhritis, gout, or a seronegalive spondyloarhropathy (e.g.
ankylosing spondylitis, psoriatic arthritis or Reiler's disease);

(iily a muscular condition such as polymyositis or myasthenia gravis;

(iv) a gasirointestinal ract condition such as inflammatory bowel disease (including Crohn's disease and ulcerative
colitis), gastric ulcer, coeliac disease, proctilis, pancreatitis, eosinopilic gastro-enterilis, mastocytosis, antiphosphol-
ipid syndrome, or a food-reiated allergy which may have effects remote from the gut {e.g., migraine, rhinitis or
eczemay,

(v} a respiratory system condition such as chronic obstructive pulmonary disease (COPD), asthma (including bron-
chial, allergic, intrinsic, extrinsic or dust asthma, and particularly chronic or invelerate asthrna, such as late asthma
and airways hyper-responsiveness), bronchitis, rhinitis (including acute rhinitis, allergic rhinitis, atrophic rhinitis,
chronic rhinitis, rhinitis caseosa, hyperirophic rhinitis, rhinitis pumilenta, rhinitis sicca, rhinitis medicameniosa, mem-
branous rhinitis, seasonal rhinitis e.g. hay fever, and vasomotor rhinitis), sinusitis, idiopathic pulmonary fibrosis
(IPF), sarcoidosis, farmer's lung, silicosis, asbestosis, adult respiratory distress syndrome, hypersensitivity pneu-
monitis, or idiopathic interstitial pneumonia;

(v} a vascular condition such as atherosclerosis, Behcel's disease, vasculitides, or wegener's granulomalosis;
(vii} an autcimmune condition such as systemic lupus erythematosus, Sjogren's syndrome, systemic sclerosis,
Hashimoto’s thyroiditis, type | diabetes, idiopathic thrombocoytopenia purpura, or Graves disease;

(viii} an ocular condition such as uveitis, allergic conjunctivitis, or vernal conjunctivilis;

(ix) a nervous condition such as muitipie sclerosis or encephalomyelitis;

{x) an infection orinfection-related condition, such as Acquired Immunodeficiency Syndrome (AIDS), acute orchronic
bacterial infection, acute or chronic parasiticinfection, acute orchronic viral infection, acute orchronic fungalinfection,
meningitis, hepatitis (A, B or C, or other viral hepalilis), peritonitis, pneumonia, epiglottitis, malaria, dengue hemor-
rhagic fever, leishmaniasis, streglococeal myositis, mycobacterium tuberculosis, mycobacterivm aviurm intracellu-
lare, pneumocystis carinii prieumonia, orchitis/epidydimitis, legionelia, Lyme disease, influenza A, epstein-barr virus,
virat encephalitis/aseptic meningitis, or pelvic inflammatory disease;

{xi) a renal condition such as mesangial proliferative glomeruionephritis, nephrotic syndrome, nephritis, glomerular
nephritis, acute renal failure, uremia, or nephritic syndrome;

{xily a lymphatic condition such as Caslleman’s disease;

{xiii} a condition of, or involving, the immune system, such as hyper IgE syndrome, lepromaious leprosy, familial
hemophagocytic lymphohistiocytosis, or graft versus host disease;

(xiv} a hepatic condition such as chronic active hepatitis, non-aicoholic steatohepatitis (NASH), alcohol-induced
hepatitis, non-alcoholic fatty liver disease (NAFLD)Y, alcoholic fatty liver disease (AFLD), alcoholic stealohepatitis
(ASH) or primary biliary cirrhosis;
{xv} a cancer, including those cancers listed above;

{xvi} a burn, wound, trauma, haemorrhage or stroke;
{xvii) radiation exposure; and/or

{xviii} obesity; and/or

(xix) pain such as inflammmatory hyperalgesia.

fB08Y] In one embodiment of the fifth aspedt of the presenti invention, the disease, disorder or condition is an aulsin-
flammatory disease such as cryopyrin-associated periodic syndromes (CAPS), Muckle-Wells syndrome (MWS), familial
cold autoinflammatory syndrome (FCAS), familial Mediterranean fever (FMF), neonatal onset multisystem inflammatory
diseass (NOMID}, TumourNecrosis Factor (TNF) Receptor-Associated Periodic Syndrome {TRAPS), hyperimmunoglob-
ulinernia D and penedic fever syndrome (HIDS), deficiency of interieukin 1 receptor antagonist (DRA), Majead syndrome,
pyogenic arthritis, pyoderma gangrenosum and acne syndrome (PAPA), adult~-onset Still's disease (AOSD), haploinsuf-
ficiency of A20 (HA20), pediatric granulomatous arthritis (PGA), PLCGZ2-associated antibody deficiency and immune
dysregulation (PLAIDY, PLCG2-associated autoinflammatory, antibody deficiency and immune dysregulation (APLAID),
or siderobiastic anaemia with B-cell immunocdeficiency, pericdic fevers and developmenial delay (SIFD).

[0088] Examples of diseases, disorders or conditions which may be responsive to NLRP3 inhibition and which may
be treated or prevented in accordance with the fifth aspect of the present invention are listed above. Examples of such
diseases, disorders or conditions include cryopyrin-associated periodic syndromes (CAPS), Muckle-Wells syndrome
(MWE)Y, Tamilial cold autcinflammatory syndrome (FCAS), neonatal onsel multisystemn inflammatory disease (NOMID),
farnilial Mediterranean fever (FMF), pyogenic arthritis, pyoderma gangrenosum and acne syndrome (PAPA), hyperim-
runogiobulinemia D and periodic fever syndrome (HIDS), Turnour Necrosis Factor (TNF) Receptor-Associated Periodic
Syndrome (TRAPS), systemic juvenile idiopathic arthritis, adult-onset Still's disease (AGSD), relapsing polychondritis,
Schnitzler's syndrome, Sweet's syndrome, Behcetl's disease, anti~synthetase syndrome, deficiency of interleukin 1 re-
ceptor antagonist (DIRA), and haploinsufficiency of A20 (HAZ20).

faB8%] WMoreover, some of the diseases, disorders or conditions mentioned above arise due to mutalions in NLRP3,
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in paricular, resulting in increased NLRP3 activity. As a result, such diseases, disorders or conditions may be padicularly
responsive to NLRP3 inhibition and may be particularly suitable for treatment or prevention in accordance with the fifth
aspect ofthe present invention. Exampies of such diseases, disorders or conditions include cryopyrin-associated periodic
syndromes (CAPS), Muckie-Wells syndrome (MWE), Tamilial cold autoinflammatory syndrome (FCAS), and neonatal
onset multisystem inflarmmatory disease (NCMID).

f8080] inone embodiment of the fifth aspect ofthe present invention, the disease, disorder or condition is not an ocular
inflarmmmatory disease or a sympiom of an ocular inflammatory disease. in one embodiment of the fifth aspect of the
present invention, the disease, disorder or condition is not a skin disease. in one embodiment of the fifth aspect of the
present invention, the disease, disorder or condition is not a disease invoiving a chemoking receptor. In one embodiment
ofthe fifth aspect of the presentinvention, the disease, disorder or condition is not a dermatic disease. in one embodiment
of the fifth aspect of the present invention, the disease, disorder or condition is not dermatitis. In one embodiment of the
fifth aspect ofthe present invention, the disease, disorder or conditionis not a disease involving anincrease in eosinoghils.
In one embodiment of the fifth aspect of the presentinvention, the disease, disorder or condition is not an aliergic disease.
in one embodiment of the fifth aspect of the present invention, the disease, disorder or condition is nol a disease
susceptible to treatment with a chymase inhibitor. In one embodiment of the fifth aspect of the present invention, the
disease, disorder or condition is not fibrosis or extracellular matrix dysbolism. In one embodiment of the fifth aspect of
the present invention, the disease, disorder or condition is not a disease accompanied by abnormal vascular function,
in one embodiment of the fifth aspect of the present invention, the disease, disorder or condition is not a rheurnatic
disease. in one embodiment of the fifih aspect of the present invention, the disease, disorder or condition is not a cardiac
or circulatory system disease. In one embodiment of the fifth aspect of the present invention, the disease, disorder or
condition is not inflammatory bowel disease. In one embodiment of the fifth aspect of the present invention, the disease,
disorder or condition is not HCV infection. in one embodiment of the fifth aspect of the present invention, the disease,
disorder or condition is not cancer. In one embodiment of the fifth aspect of the present invention, the disease, disorder
or condition is not a disease susceptible 1o treatment with a hypoglycaemic agent.

fB091] A sixth aspect of the invention provides an ex vivo or in vifro method of inhibiting NLRP3, the method comprising
the use of a compound of the first or second aspect of the invention, or 8 pharmaceutically acceptable salt or soivate of
the third aspect of the invention, or a8 pharmaceutical composition of the fourth aspect of the invention, to inhibit NLRP3.
[6092] in one embodiment of the sixth aspect of the present invention, the method comprises the use of a compound
of the first or second aspect of the invention, or a pharmaceutically acceplable sait or soclvate of the third aspect of the
invention, or a pharmaceutical composition of the fourth aspect of the invention, in combination with one or more further
active agents.

f30%3] In one embodiment of the sixth asped of the present invention, the method is performed in order {0 analyse
the affect on cells of NLRP3 inhibition.

[6034] Inanyembodiment ofthe fifth or sixth aspects ofthe presentinvention that comprises the use or co-administration
of one or more further active agents, the one or more further active agents may comprise for example one, two or three
different further active agents,

fG098] The one or more further aclive agents may be used or administered prior to, simultaneously with, sequentially
with or subsequentto each other and/orto the compound ofthe first or second aspect ofthe invention, the pharmaceutically
acceptable salt or solvate of the third aspect of the invention, or the pharmaceutical composition of the fourth aspect of
the invention. Where the one or more further active agents are administered simultanaously with the compound of the
first or second aspect of the invention, or the pharmaceuytically acceptable sall or sclvate of the third aspect of the
invention, a pharmaceutical composition of the fourth aspect of the invention may be administered wherein the pharma-
ceutical composition additionally comprises the one or more further aclive agents.

f6098] Inoneembodimentofthe fifth orsixth aspects ofthe present inventionthat comprises the use or co-adminisiration
of one or more further active agents, the one or more further active agents are selected from:

(i chemotherapeutic agenis;
(iiy antibodies;

(iiiy aikylating agents;

(iv) anti-metabolites;

{v} anti-angiogenic agents;

{vi) plant alkaloids and/or terpenoids;
(vil} topoisomerase inhibitors;
(viiiy mTOR inhibitors;

(ix) stibenoids;

(x) STING agonists;

{xi) cancer vaccines;

{xil} imrmunomodulatory agents;
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{xiili} antibiotics;

(xiv) anti-fungal agents;

(v anti-helminthic agents; and/or
(xviy other aclive agenis.

[6087] it will be appreciated that these general embodiments defined according to broad categories of active agents
are not mutually exclusive, In this regard any particular aclive agent may be categorized according to more than one of
the above general embodiments. A non-limiting example is urelumab which is an antibody that is an immunomoduiatory
agent for the treatment of cancer.

[B098] In some embodiments, the one or more chemotherapeutic agents are selected from abiraterone acetate, al-
fretamine, amsacrine, anhydrovinblastine, auristatin, azathioprine, adriamycin, bexaroiene, bicaluiamide, BMS 184476,
bleomycin, N N-dimethyl-L-valyl-L-valyl-N-methyi-L-valyi-L-prolyi-L-proline-t-hutylamide, cisplatin, carboplatin, carbopl-
atin cyclophospharnide, chiorambucil, cachectin, cemadotin, cyclophosphamide, carmusting, cryptophycin, cytarabing,
docetaxe!, doxetaxel, doxorubicin, dacarbazine {(DTIC), dactinomycin, daunorubicin, decitabine, dolastatin, eloposide,
etoposide phosphate, enzalutamide (MDV3100), 5-fluorouracil, fludarabine, flutamide, gemcitabine, hydroxyurea and
hydroxyureataxanes, idarubicin, ifosfamide, irinotecan, leucovorin, lonidamine, lomustine (CCNU), larctaxel
(RPR109881), mechiorethamine, mercaptopuring, methotrexate, mitomycin C, mitoxantrone, meiphalan, mivobuiin,
3,4 -didehydro-4’-deoxy-8'-norvin~caleukoblastine, nilutamide, oxaliplatin, onapristone, prednimusting, procarbazineg,
paclitaxel, platinum-containing anti-cancer agents, 2,3.4,5 6-pentafiuore-N-{3-flucro-4-methoxyphenylioenzene sul-
phonamide, prednirmustine, procarbazine, rhizoxin, sertenef, streptozocin, stramustine phosphate, tretincin, tasonermin,
taxol, topotecan, tamoxifen, teniposide, taxane, tegafurfuracil, vincristing, vinblastine, vinoreibine, vindesing, vindesine
sulfate, and/or vinflunine.

fG098] Alternatively orin addition, the one or more chemotherapeutic agents may be selected from CD58 complement
fragment, fibronectin fragment, gro-beta (CXCL2), heparinases, heparin hexasaccharide fragment, human chorionic
gonadotropin (hCG), inferferon alpha, interferon beta, interferon gamma, interferon inducible protein (IP-10), interleukin-
12, kringle 5 {plasminogen fragment), metalioproleinase inhibitors (TIMPs), 2-methoxyestradiol, placental ribonuclease
inhibitor, plasminogen activatorinhibitor, platelet factor-4 (PF4), prolactin 16 kD fragrnent, proliferin-related protein (PRP),
various retinoids, tetrahydrocontisol-8, thrombospondin-i (T8P-1), transforming growth facior-beta (TGF-3), vasculosta-
tin, vasostatin {caireticulin fragment), and/or cylokines {inciuding interleukins, such as intereukin-2 (1L-2), or iL-10).
f3108] in some ernbodiments, the one or more antibodies may comprise one or more monoclonal antibodies. In some
embodiments, the one or more antibodies are selected from abciximab, adalimumab, alemtuzumab, ailizumab, basilie
imab, belimumab, bevacizumab, bretuximab vedotin, canakinumab, cetuximab, ceertolizumab pegol, daclizumab, de-
nosurnab, eculizumab, efalizumab, gemiuzumab, golimumab, ibritumomab tiuxetan, infliximab, ipilimumab, muromonab-
CD3, natalizumab, ofaturnumab, omalizumab, palivizumab, panitumuab, ranibizumab, rituximab, tocilizumab, tositu-
momab, and/or trastuzumab.

[3101] in some embodiments, the one or more alkylating agents may comprise an agent capable of alkylating nucle-
ophilic functional groups under conditions present in cells, including, for example, cancer cells. In some embodiments,
the one or more alkylating agents are selected from cisplatin, carboplatin, mechlorethamine, cyclophosphamide, chio-
rambucil, ifosfamide and/or oxalipiatin, In some embodiments, the alkylating agent may function by impairing cell function
by forming covalent bonds with amino, carboxyl, sulfhydiyl, and/or phosphate groups in biclogically imporant molecules,
I some embodiments, the alkylating agent may function by modifying a cell's DNA.

[3102] in some ermnbodiments, the one or more anti-metabolites may comprise an agent capable of affecting or pre-
vanting RNA or DNA synthesis. In some embodiments, the one or more anti-metabolites are selecled from azathioprine
and/or mercaptopuring,

[3103] In sorne embodiments, the one or more anti-angiogenic agents are selected fromn endostatin, angiogenin in-
hibitors, angiostatin, angicarrestin, angiostatin (plasminogen fragment), basement-membrane collagen~-derived anti-
angiogenic factors (umsialin, canstatin, or arrestin), anti-angiogenic antithrombin I, and/or cartilage-derived inhibitor
(COh.

[3104] Insome embodiments, the one or more plant alkaloids and/or terpenoids rmay prevent microtubule function. In
some embodiments, the one or more plant alkaloids and/or terpenoids are selected from a vinca alkaloid, a podophyl-
lotoxin and/or a laxane. In some embodiments, the one or more vinca alkaloids may be derived from the Madagascar
periwinkle, Catharanthus roseus (formerly known as Vinca rosea), and may be selected from vincristine, vinblastine,
vinorelbine and/orvindesine. In some embodiments, the one ormore taxanes are selected fromiaxol, paciitaxel, docetaxel
and/or ortataxel. In some embodiments, the one or more podophyliotoxing are selected from an etoposide andfor teni-
poside.

[3105] In some embodiments, the one or more topoisomerase inhibitors are selected from a type | topoisomerase
inhibitor and/or a type il topoisomerase inhibitor, and may interfere with transcription and/or replication of DNA by
interfering with DNA supercoiiing. In some embodiments, the one or more type | topoisomerase inhibiters may comprise
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a campiothecin, which may be selected from exalecan, irinotecan, ludoiecan, {opolecan, BNP 1353, CKD 602, DB 87
(ARGT) and/or ST 1481. In some embodiments, the one or more type |l {opoisormnerase inhibitors may comprise an
epipodophyliotoxin, which may be selected from an amsacring, etoposid, etoposide phosphate and/or teniposide,
f3106] Insome embodiments, the one or more mTOR (mammalian target of rapamycin, also known as the mechanistic
target of rapamycin) inhibitors are selected from rapamycin, everolimus, temsirolimus and/or deforolimus.

[3107] In some embodiments, the one or more stilbencids are selected from resveratrol, piceatannol, pinosyivin,
pterostilbene, alpha-viniferin, ampelopsin A, ampelopsin E, diptoindonesin C, diptoindonesin F, epsilon-vinferin, flexuosol
A, gnetin H, hemsleyano! D, hopeaphenol, trans-diptoindonesin B, astringin, piceid and/or diptoindonesin A,

[3108] Insome embodiments, the one or more STING (Stimulator of interferon genes, also known as transmembrane
protein (TMEM) 173) agonists may comprise cyclic di-nucleotides, such as cAMP, cGMP, and cGAMP, and/or modified
cyclic di-nuclectides that may include one or more of the following modification features: 2'-:0/3-0 linkage, phospho-
rothioate linkage, adenine and/or guanine analogue, and/or 2'-CH modification (e.g. protection of the 2-OH with a methyl
groug or replacement of the 2-OH by -F or -N3).

f3109] in some embodiments, the one or more cancer vaccines are selected from an HPV vaccine, a hepalitis B
vaccine, Oncophage, and/or Provenge,

[3110] In some embodiments, the one or more immunomoduiatory agents may comprise an immune checkpoint
inhibitor. The immune checkpoint inhibitor may target an immune checkpoint receptor, or combination of receptors
comprising, for example, CTLA~4, PD-1, PR-LA, PR-L2, T cell immunogiobulin and mucin 3 (TIM3 or HAVCR2), galectin
9, chosphatidyiserine, lymphogyte activation gene 3 protein (LAG3), MHC class |, MHC class li, 4-18BB, 4-1BRBL, OX40,
OX40L, GITR, GITRL, CD27, CD70, TNFRSF25, TL1A, CD40, CD40L, HVEM, LIGHT, BTLA, CD180, CD80, CD244,
ChD43, ICOS, ICOSL, B7-H3, B7-H4, VISTA, TMIGD2, HHLAZ, TMIGDZ, a butyrophilin {including BTNLZ), a Sigiec
family member, TIGIT, PVR, a killer-cell immunogiobulin-iike receptor, an iLT, a leukooyte immunogiobulin-tike recepior,
NKG2D, NKG2A, MICA, MICB, CD28, CD88, SIRPA, CD4T, VEGF, neurcgilin, CD30, CD3Y, CD73, CXCR4, and/or
CXCL12.

f3141] In some embodiments, ihe immune checkpoint inhibitor is selecled from urelumab, PF-05082568, MEDIS489,
TRX518, varilumab, CP-870893, permbrolizumab {(PD1}, nivolumab (PD1), atezolizumab {formerly MPDL3280A) (PD-
L1}, MEDI4738 (PD-L1), avelumab (PD-L1}, PDRG01 (FD1), BMS-888018, MGAZ271, lirilumab, IPH2201, emactuzumab,
INCB024360, galunisertib, ulocuplumab, BKT140, bavituximab, CC-80002, bevacizumab, and/or MNRP1685A.
f3142] In some embodimenis, the one or more antibiotics are selecied frony amikacin, gentamicin, kanamycin, neo-
mycin, netilmicin, tobramycin, paromomycin, streptomycin, spectinomycin, geldanamycin, herbimycin, rifaximin, loracar-
bef, ertapenem, doripenem, imipeneam, cilastatin, meropenem, cefadroxil, cefazolin, cefalotin, cefalothin, cefalexin, ce-
facior, cefamandole, cefoxitin, cefprozil, cefuroxime, cefixime, cefdinir, cefditoren, cefoperazone, cefotaxime, cefpodox-
ime, ceftazidime, ceftibulen, ceflizoxime, cefiriaxone, cefepime, ceflarciine fosamil, ceftobiprole, teicoplanin, vancomy-
cin, telavancin, dalbavancin, oritavancin, clindarmycin, lincomycin, daptomycin, azithromycin, clarithromycin, dirithromy-
cin, erythromyein, roxithromycin, troleandomycin, telithromycin, spiramycin, aztrecnam, furazolidone, nitrofurantoin, lin-
ezolid, posizolid, radezolid, torezolid, amoxiciliin, ampicillin, aziocillin, carbenicillin, cloxacillin, dicloxacillin, flucioxaciliin,
meziociliin, methicillin, nafcillin, oxacillin, penicillin G, penicillin V, piperacillin, temocillin, ticarcillin, calvulanate, ampiciliin,
subbactam, tazobactam, ticarcillin, claviianate, bacitracin, colistin, polymyxin B, ciprofloxacin, enoxacin, gatifloxacin,
gemifloxacin, levofloxacin, lomefloxacin, moxifloxacin, nalidixic acid, norfloxacin, ofloxacin, trovafioxacin, grepafioxacin,
sparfioxacin, temafloxacin, mafenide, sulfacelamide, suifadiazine, silver sulfadiazing, sulfadimethoxine, suifamethoxa-
zole, sulfanarnide, sulfasalazine, sulfisoxazole, trimethoprim-sulfamethoxazole, sulfonamidecchrysoiding, demeciocy-
cline, minocycling, oyletracycline, tetracycline, clofazimineg, dapsone, dapreomycin, cyclosering, ethambutol, ethiona-
niide, isoniazid, pyrazinamide, rifampicin, rifabutin, rifapentine, streptomycin, arsphenaming, chioramphenicol, fosfomy-
cin, fusidic acid, metronidazole, mupirocin, platensimycin, guinupristin, dalopristin, thiamphenicol, tigecyeyline, tinidazole,
trimethoprirm, and/or teixobactin.

f3113] In some embodiments, the one or more antibiotics may comprise one or more cyltotoxic antibictics. In some
embodiments, the one or more cyiotoxic aniibictics are selected from an actinomycin, an anthracenedione, an anthra-
cycline, thalidomide, dichloroacetic acid, nicotinic acid, 2-deoxyglucose, and/or chiofazimine. In some embodirnents,
the one or more actinomnycins are selected from actinomycin D, bacitracin, colistin (poiymyxin E) and/or polymyxin B.
in some embodiments, the one or more antracenediones are selected from mitoxantrone andfor pixantrone, In some
embodimenis, the one or more anthracyclines are selected from bleomycin, doxorubicin (Adriamyciny, daunorubicin
(daunomycin), epirubicin, idarubicin, mitomycin, plicamycin and/or valrabicin,

[3114] In some embodiments, the one or more anti-fungal agents are selected from bifonazole, buloconazole, clot-
rimazole, econazole, ketoconazole, luliconazole, miconazole, omoconazole, oxiconazole, sertaconazole, sulconazols,
tivconazole, albaconazole, efinaconazole, epoziconazole, fluconazole, isavuconazole, itraconazole, posaconazole,
propiconazole, ravusconazole, terconazole, voriconazole, abafungin, amorolfin, butenafine, naftifing, terbinafine, anid-
utafungin, caspofungin, micafungin, benzoic acid, ciclopirox, flucytosine, 5~fluorocyiosine, griseoiulvin, haloprogin, tok
nailate, undecylenic acid, and/or balsam of Peru.
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f01158] In some embodimenis, the one or more anti-helminthic agents are selecled from benzimidazoles (including
albendazole, mebendazole, thiabendazole, fenbendazole, triclabendazole, and flubendazole), abamectin, diethylcar-
bamazine, ivermectin, suramin, pyraniel pamoate, levamisole, salicylanilides (including niclosamide and oxyclozanide),
and/or nitazoxanide.

[3118] Insome embodiments, other active agents are selected from growth inhibitory agents, anti-inflarnmatory agents
(including nonsteroidal anti-inflammatory agents), anti-psoriatic agents (including anthralin and its derivatives), vitamins
and vitamin-derivatives (including retinoinds, and VDR receptor ligands), corticosteroids, ion channel! blockers (including
potassium channel biockers), immune system regulators (ncluding cyclosporin, FK 508, and glucocorticoids), lutenizing
hormone releasing hormone agonists {such as leuprolidine, goserelin, triptorelin, histrelin, bicalutamide, flutamide and/or
nifutamide), and/or hormones (including estrogen).

f3147] Unless stated clherwise, in any of the fifth or sixth aspects of the invention, the subject may be any human or
other anirnal. Typically, the subject is a2 mammal, more typically 8 human or a domesticated mammal such as a cow,
pig, lamb, sheep, goat, horse, cat, dog, rabbit, mouse etc. Most typically, the subject is a human.

f3148] Any of the medicaments employed in the present inveniion can be adminisiered by oral, parenteral (inciuding
intravenous, subcutaneous, intramuscular, intradermal, intratracheal, intraperitoneal, intraarticular, intracranial and epi-
dural), airway (aerosol), rectal, vaginal ortopical (including transdermal, buccal, mucosal and sublingual) administration,
[0119] Typically, the mode of administration selected is that most appropriate to the disorder, disease or condition to
be treated or prevented. Where one or more further active agents are administered, the mode of adminisiration may be
the same as or different 1o the mode of administration of the compound, sail, solvate or pharmaceutical composition of
the invention.

f3128] Fororal administration, the compounds, salts or solvates of the present invention will generally be provided in
the form of taklets, capsules, hard or soft gelatine capsules, caplels, iroches or iozenges, as a powder or granules, or
as an agueous solulion, suspension or dispersion.

[3121] Tablets for oral use may include the active ingredient mixed with pharrmaceutically acceptable excipients such
as inert diluents, disintegrating agents, binding agenis, lubricating agents, sweetening agents, flavouring agents, col-
ouring agents and preservatives. Suitable inert diluents include sodium and calcium carbonate, sodium and calcium
phosphate, and lactose. Comn starch and alginic acid are suitable disintegrating agents. Binding agents may include
starch and gelatine. The lubricating agent, if present, may be magnesium stearate, stearic acid or talc. If desired, the
tablets may be coaled with a malerial, such as glyceryl monostearate or glyceryi distearate, 1o delay absorption in the
gastrointestinal tract. Tablets may alse be effervescent and/or dissolving tablets.

f3122] Capsules for oral use include hard gelatine capsules in which the active ingredient is mixed with a solid diluent,
and soft gelatine capsules wherein the aclive ingredient is mixed with water or an il such as peanut cii, liquid paraffin
or olive ¢il.

f3123] Powders or granules for oral use may be provided in sachets or tubs. Agueous solutions, suspensions or
dispersions may be prepared by the addition of water t¢ powders, granules or tablets.

f3124] Any form suitable for oral administration may optionally include sweetening agents such as sugar, flavouring
agents, colouring agenis and/or preservatives.

[0125] Formulations for rectal administration may be presented as a suppository with a suitable base comprising, for
example, cocoa butter or a salicylate.

f3126] Formulations suitable for vaginal admiinistration may be presenied as pessaries, tampons, creams, gels, pasies,
foams or spray formulations containing in addition to the aclive ingredient such carriers as are known in the art to be
appropriate.

f0127] For parenteral use, the compounds, saits or solvates of the present invention will generally be provided in a
stertie agueous solution or suspension, buffered to an appropriate pH and isotonicity. Suitable agqueous vehicles include
Ringer's solution and isotonic sodium chioride or glucose. Agueous suspensions according to the invention may inciude
suspending agents such as cellulose derivatives, sodium aiginate, polyvinylpyrrolidone and gum tragacanth, and a
wetting agent such as lecithin, Suitable preservatives for agueous suspensions include ethyl and n-propyl p-hydroxy-
benzoate. The compounds of the invention may aiso be presented as liposome formulations.

f3128] Fortransdermal and othertopical administration, the compounds, salts or solvates ofthe invention will generally
be provided in the form of ointments, cataplasms {poultices), pastes, powders, dressings, creams, plasters or patches.
f0129] Suilable suspensions and solutions can be used in inhalers for airway {aerosol) administration.

f31308] The dose of the compounds, saits or solvates of the present invention will, of course, vary with the disorder,
disease or condition to be treated or prevented. In general, a suitable dose will be in the range of .01 to 500 mg per
kilogram body weight of the recipient per day. The desired dose may be presented at an appropriate interval such as
once every otherday, once aday, twice aday, three times aday or fourtimes a day. The desired dose may be administered
in unit dosage form, for example, containing 1 mg to 50 g of aclive ingredient per unit dosage form.

[3131] Forthe avoidance of doubt, insofar as is practicable any embodiment of a given aspect of the present invention
nay occur in combination with any other embodiment of the same aspect of the present invention. In addition, insofar
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as is practicable it is 10 be understocd that any preferred, typical or oplional embodiment of any aspect of the present
invention should also be considered as a preferred, typical or optional embodiment of any other aspect of the present
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invention.

Examples - ¢co

f3132] Al solvents, reagenis and compounds were purchased and used without further purification unless stated

gtherwise,

mpound synthesis

Abbreviations
f0133)
2-MeTHF 2-methyhtetrahydrofuran
AcOH acetic acid
ag agueous
Boc tert~butyloxycarbonyl
br broad
Cbz carboxybenzyl
CD 1, 1-carbonyl-diimidazole
conc concentrated
d doublet
DABCO 1. 4-diazabicyclo[2.2.2joctane
CE 1,2-dichioroethane, also called ethylene dichloride
DCM gichioromethane
DIPEA N, N-diisopropylethylamine, also called Hinig's base
DMAP 4-dimethylaminopyridine, also called N N-dimethylpyridin-d-amine
DME dimethoxyethane
DMF N N-dimethylformamide
DMSO dimethyl sulfoxide
(ES+) electrospray ionization, positive mode
Et ethyl
E1OAC ethyl acetate
EtOH ethanol
h hour(s)
HATU 1-[bis(dimethylamino)methylenel-1H-~1,2, 3-triazolo[4 ,5-blpyridinium 3~oxid hexafluorophosphate
HPLG high performance liquid chromatography
LC liquid chromatography
m multiplet
m-CRPBA 3-chioroperoxybenzoic acid
Me methyl
MeCN acetonitrile
MeQOH mathanol
(M+H+ protenated molecular ion
MHz megaheriz
min minute(s)
MS mass speciromeiry
Ms mesyl, also called methanesulfonyi
MsCli mesyl chioride, aiso called methanesulfony! chioride
MTRE methyl fert-butyl ether, also called fert-bulyl methyl ether
nvz mass-ie-charge ratio
NaOBu sodium ferf-butoxide
NBS 1~bromopyrrolidine-2,5-dione, also called N-bromosuccinimide
NCS 1~chicropyrrolidine-2,5-dione, aiso called M-chlorosuccinimide
NP N-methyipyrrolidine
NMR nuclear magnetic resonance {spectroscopy)
Pd{dba), tris{dibenzylideneacetone) dipalladium(0)
Pd{dpphiCl,  [1,1-bis(diphenylphosphino)isrrocene] dichloropalladiumili)
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PE petroleum ether

Ph phenyl

PMB p~methoxybenzyl

prep-HPLC preparative high performance liquid chromaiography
prep-TLC preparative thin layer chromatography

PTSA p-toluenesulfonic acid

q guartet

RF reversed phase

RT room temperature

S singiet

Sept septuplet

sat saturated

SCX solid supported cation exchange (resin)

t triplet

TBME fert-buty! methy! ether, also called methyl ferf-butyl ether
TEA triethylamine

TFA 2,2, 2-trifluoroacetic acid

THF tetrahydrofuran

TLC thin layer chromatography

wt % weight percent or percent by weight

Experimental Methods

Analytical Methods

[3134] NMR specira were recorded at 300 MHz or 400 MHz with chemical shifts reported in paris per million. Spacira
were collected using one of the three machines below: -

- AnAgilent VNMRS 300 instrument fitted with a 7.05 Tesla magnet from Oxford instrumenis, indirect detection probe
and direct drive conssle including PFG module.

- An Agilent MercuryPius 300 instrument fitted with a 7.05 Tesia magnet from Oxford instruments, 4 nuclei auto-
switchable probe and Mercury plus conscle.

= A Bruker 400 MHz specirometer using {CON-NMR, under TopSpin program control,

f3138] HPLC and LC-MS were recorded on an Agilent 1280 series with UV detector and HP 8130 MED mass detector.
Maobile phase A; ammonium acetate (10 mM); water/MeOH/acetonitrile (860:60:40); mobile phase B: ammonium acetate
(10 mid}; water/MeOM/acetonitrile (100:540:3080}; column, Waters XBridge BEM C18 XP (2.1 X 50 mm, 2.5 pm)

Pump flow: 0.8 mi/min UV detection: 215, 238 nm

injection volume: 0.2 pl Run time: 4.0 min
Column temperature; 35°C Mass detection; API-ES +ve and -ive

f3138] Pump Program:

Gradient Time (min} | %A | %B

0.0 80 20
0.5 80 20
20 0 100

[3137] Alternatively, LC-MS were recorded using SHIMADZU LCMS-2020, Agilent 1200 LC/G1956A MSD and Agilent
12000GB8110A, Agilent 1200 LC & Agilent 6110 MED. Mobile Phase: A: 0.025% NH, H, O in water (v/v); B: Acelonitrile.
Column: Kinetex EVO C18 2.1 % 30 mm, Spm.
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[0138] Automated reversed phase column chromatography was carried out using a Buchi Sepracore® X50 system
driven by a C-805 pump module, C-820 Sepracore control package, C-840 UV photometer delection unit and C-660
fraction collector.

Revelis C18 reversed-phase 12 g cartridge

[6139]

Carbon loading

Surface area
Pore diameter
pH (5% slurry)

Average particle size

18%

568 m2ig

85 Angstrom
5.1

40 pm

[0140] The column was conditioned before use with MeOH (5 min) then brought to H,O (in 3 min) and kept & min at

H,0O. Flow rate = 30 ml/min.

[6141]

(6142}

Separation runs:

Time {min} | A: water (%} | B: MeOH (%}
G 100 0

5 100 o

30 30 70

30.1 0 100

35 0 100

Detection wavelength: 215, 235, 254 and 280 nm. Before each new run, the carlridge was cleaned using the
conditioning method.

Purification Method 2

[0143] Alternatively, automated reversed phase column chromatography was carried out using a Gilson GX-281 system
driven by a Gilson-322 pump module, Gilson~158 UV photometer detection unit and Gilson-281 fraction collector.

Phenorenex Gemini 150mm X 25mm X 10pm
pH (water (0.05% ammeonium hydroxide viv) - acetonitrile) = 10
Average pariicle size = 10 pm

[0144] The column was conditioned before use with 100% acetonitrile (2 min) then brought to 5% acetonitrile {in 1.5

miry. Flow rate = 25 mb/min.

[0145)

Separalion runs;

Time {min} A:water {§.05% ammonium hydroxide viv} | B: acetonitrile {%}
0 99

12 85 15

122 0 100

14.2 0 100

14.5 95 5

18.0 95 5
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[0148] Detection wavelangthy 230 and 254 nim. Before 2ach new run, ihe cariridgs was clsanad using the conditioning
raathod,

Synthesis of imenmediates

10147}

-Isecyanalo-1.2,3.5.6,-hexahydro-s-indacens

;!u-“‘“ ' me\
Mol LA GON. A
! - - i
\,?{:f {,. } 4
\H_,_J \........"

[0948] To o solution of phosgane {4.45 mb, 20 % weight in foluane, 8.4 mmol} in EH0Ae (30 mb) was added drop-wisa
8 solution of 1,2,3.5.8 7-hexahydro-s-indacen-4-aming (553 my, 3.4 mynl} in BEOAC {458 mi) at ambient temperature.

The raauting fs.«admn mikture was fhen healed i refiux for 3 hours and upon cooling was lerad ard concerdrsiad in

vacuo o affefﬁ the iz compound as 8 bvown off {758 myg, 100 % vield). The crude product was usad directly in the next

step without further purification.

THNME (CDCLY 8 8.8 {8, 1 H), 2.89¢

'
S

m, 8 Hyand 209 {m, 4 H.

Infermediaie Az: 2-Isocyanate-1,3-diisopropyibenzene

[0148] To a suspension of 2. S-dilsopropyianiine hydrochionide {1 g, 4.7 mmol) in loluene (50 'nL‘ was added 1 drop
of gyridine and the resulling mivlure was haaled {o near reflux w?mta soiution of phosgene {T.3mbl, 20w % in loluene,
138 umel} was added drop-wise over g period of 10 mimsles. The mixiure was stirred for an ad\.wmai 8 miinutes at
105 °C and then allewed o parliaily vool before taing concantratad in vacuo o affard the title compound as a mohile

yess S {" g > G 3% yisdd). The crude pmduct was used divaclly in the nexd step without further purification.
2im, IHL3AZ2 (. 2 Hand 1235 {d. 12 H)

il
%2
z
','I!
o,
& &
r/,

[8158] Toasclutionof $-fuora-2 6-dilsopropyianing (0,103 g, G837 mmolin oluene { 1.4 mL ) was added amﬂag\ene
solufion (D83 mbL, 20% weight iy inluene, 1.3 mmadl and the reaclion mikiure was rafiuxed for 1 mw Upan eooling, the
misture was cancenivated in vacuo o alford the fitle compound as a browr ofl {0110 g, vield 108 %), The cruds product
was used dirsctly In fhe next step without further purification.

TH NMR (CDCLE 5= 8,80 {g, 2H), 3.20 {m, 2H), 1.84 (@, 18H)

intermediate A4 542-Methoxypyridin-$.wii-2 3-dihydro-t H-inden-4-amine

Step A: N-{5-Bronwe-2.3-dihydro-1 H-inden-4-yhipivalamide

16154]
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N-{2.2-Dinydro-1 H-inden-4-yipivalamide {1 g, 4.50 mmell, pivlusnesuifonic acld monchydrate (045 g, 3385 mmad),
PdiOA), (305 g, 8223 mmol), and N8BS (0.9 g, & .06 numol) ware suspended in toluene (20 mband at«rres 15 noigs.
The dark grean m«,dure was diufed with 810Ac {20 mi), and then washed with sgturated aguenus NaRCQ, { 18

EON R

mil), water {2 » 10 mij and brine (10 mL}. The organic phase was drisd i\ia SQ,), Atterad and concentrated in vacus
i give a dark green amoarphaous solid. The crude wroduct was purifisd by chro omatography on aiics gel (40 g column,
3-30% EiCAchaschaxans) o afford the s compound {1,862 5. 100 %} a9 g colowriess crystailine solig :ha\ Was con-
taminatad with 3 small smount of reantion hyproducts,

LOME: wyz 298 3238 3 (MM (ESH)

)

Step B: 5-Broma-2 J-gifvedro-1 Heinden-d-amine

5153
Q%NH
h}r‘-\,\gj N\
it S

[0453] N-(5-Bromo-23-dihydro- ﬁﬁ‘—:.. wen-d-yiiphralamide (8.632 g, 2.134 mmal} was disschved in sthanot (S mU) and
stirred at roare ferpearatre. H,B0, (85% aquecus) (5 mb, 8% ramol) was slowly added to waler (5 ml) and this rixture
was then addad 1o the reaction amx‘tu;'e The shury was haated fo 100 °C {bath lemparabure} at wh:ch point the mixtige
becama homegeneous and it wes slirred at this tamparaiure over the weekend. The mixture was coolad i room lem-
paralure and then basiffed with 2 M aqueous MNalH The mixtge was exiracted with DUM 3 X 208 ral) The organic
;}haae was dried by passing Heough a hydraghobic 8, and then conventrated in vaose The eride produst was purified
by chramstography on sllica ge- {40 g column, §-50% EQAciischexane) ‘<:< giford the ditls L,;:m;:@ ngd {014 g, 25 %}

THNMRCOCHET23{d, J=78Hz THLE87{d, J=80Hs THL 388 (s, 2H), 288t J=TFB8Hz Z2H) 877 (L J=
TaHz 2H), 238 {p J =T B8 Hz 2*‘}‘

Step & 5-{2-Methoxypyridin-d-yil-2 3-dihydro-1H-indan-4d-aming

[0154]

NHa

|
e

o
. /\}/
A

4
/
\

[155] 5-Bromo-2 S-dihydre-1H-indan-4-aming (280 mg, 1.320 mimal) was dissolved in dioxans (5 mb) A solulion of
potassium carbonale (600 mg, 4.34 mmol In water {1 mb) ard (Z-methonypyridind-yhboronde acid (250 mg, 183
mimot} warg added. The mixiure was degassaed with n;ﬁmge for 5 rinles before PO{dpphiClL, DOM {80 myg, 0.0V
ot} was added. The reaclion mixture was healed to 80 °C {kath tervpersture) Tor 2 howrs, Then the mibdure was

conied i room temperabire and partitioned hebvean DOM 30 mlj e m water {20 mbL) The organic phase was dried by

[.'U A

R3]
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pessing through 8 hydrophobic it and concenirated i vaovo fx ghve & trown o, The orude predust was purified by
chromatography on silica gel {12 g colurmn, B-50% ElCAcischexane) to afford the Wile compound (038 5, 87 %iasa
pale yaiiow aysialine aciid,

5 H &MF?. {COCL; a8 36 {d J=84 Hz 1HLT ) {d, 7.
J= 7.8 Hz, tH), 4.06 {s, 3HL 283 {4, J= ?f} He, MY, 280§ J = 7.4 Hz, 3H), 2.1
exman.geab;e profons not observad.

LOMS: iz 2413 (MeHY (EST)

13
Intermediate -{g-Amine-2,3-dihvdro-1H-inden-5-yipicolinonitrile
SARRICL RAARALY \\\“\‘s{ t.. ) »
CN ‘;:\;
. N)\\ 5 ’ NTY N
3 §§ E ,, D o ; g Eb ]
. f Dy & { i
\‘{;{f\gﬂ \> %a" »/&""\
N s i D
L 5\\\‘};&"‘\,‘;
(0158 Prepared according 1o the genersl procedure of S-(E-methoygyridin-d-yl-2 3-dihydro-1 H-inden-d-gming {in-
tsrmedaate A4, Step ) rom B-Irome-2 3-ghydro-tH-inder-d-aralne {fitermegiate &4, Step B and 4-{4 4 5 5-lelram~
gthyi-1,3 2-cioxaborolan-2-yi jpicaiinoniirile to affond the title corpound {215 myg, 81 %) as 3 pale vallow solid
25 THDMST-dE) § 872 {dd, J = &1, Q.8 Ha, tH), 8.03 {dd, & OGHe HL T 74 (g, JS=5.1, 1.8 He, 1HL 8¢
@ JI=F 7 Hz IHLEE81Q, J=77 Ha‘ 1), .84 (s, IHL 283, JS=TF4 Mz 2HY 2 ?s J= Y4z 2H)) 283
J=7.4 He, IH)
LOM3: miz 2383 (M+HY {ES")
3 Intermediate A8 §{5-Flusre-I-isocyansto-3-iropropyiphenyliploctino-yitrife
Step A 4-Fluoro-2-{prop-t-en-2-yilaniline
jo1sn
NH.,
Br I
g e
§| + X L nmsiaaasssssiisaassssssge
-l RN ‘O
A
Q‘:
[0158] Toamixhyeof Z-Dromo-d-flucroaniing {38 g, 205.25 o, T egl 4.4.5 5-teiramsthy-2-{prop-1-en-2-vi-1,3.2
45 dimezbarolans {(38.21 g, 2 1.05 ag) and Kt C;‘n (70,82 g, B1342 manicl, 2.5 &) in dicxane {200 mi) and

H,O {40 mi}) was added P{dppfiClL, (7.51 g, 10.328 mmol, (.05 &g} tnder a nifrogen almosphere. Then the reaction
raiktire was stired &t 80 °C Yor § hours. The reaction miklurs was Quenched by addiion of M0 800 mil Y and extracied
with E{GAR (2 X 500 miy The combined organic {ayers wers washad with ing {2 800 mi}, diied nver anbydrou
Na,3Q,, fitered and concanirated under reduced prassure. Theresidue was purified by silica ge columi f*“mmatcgr a y
& (S0, peirolaum sther: ethid acetate 1.0 to 10017) {o give the Blle compound (37 g 77 % yield, 83 % matty on LOME}

& p-

as & yeliow oil

THNMR {CD0L S B.81-6.76 (m, 2H), 5 66-6.62 (m, 1 H), 5.38{s, TH). 5.08 (s, 1 H), 3.6%(ors, 2H) and 1.25 (s, 3H).
55 LOMS: miz 152.2 (MY (ES7)
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Step B! 4-Fluore-2-lsopropyianiiine

R ERA
NIER J\ NH,
- N " - ey “f\
D - 7
o =
F F
0488 To a solutioh of 4 fhiore-3-{prop-1-en-2-4i }aména {21 g, 138 81 mmad. 1 24} in MeOH (300 mi) was added
P {21 ¢ 178.5% mmol, 10 wi % loading on activated carbon) under a il agnn aimoaphere. The reachion miniure

was degassed in vacwo and purged with hydrogen several imes, The reaction mbure was stirred at 25 °C ¥
ynder hydrogen {80 pail The rem:iscﬂ mixiure was Titerad and the firale was concentralad in vacuo o give the dlle
compound {20 g, crude) as g yailow oil.

TH NMR (COCK) § 6.36 {80, 1 H), 875-6.72 (m. 1 H), 663881 (m. 7 H), 3.50 (br 8. 2 1),

N
s
!:i)'n
3
el
£
e,
3
X
w
po]
2

Step ©: Z-Bromo-dSfiuoro-Sdsopropylaniline

fae81}
NH;. N, |
‘ j Br ‘/‘J'\ﬁ/\
i ; =
F F

%

3055 mmol, 1 ey} in lolusne (280 ml) was added NES
e

,,3.

[0482] To & solution of 4-fuoro-2-iscpropyianiline

{23.24 g, 130.55 nwned, 1 ag) &l 25 °C. The reaction ‘:xtu;e vas stirred at 25 °C for 10 minutes. The reaction mixtur
was pouired into HL0 (300 mb} and ediracted with £10AC {2 » 280 mL). The combined crganic phases ware washad

with Irine {2 ) 80 mik dried over annw“cu» i\; &, 80, fillered and concentrated i vacuo The residie was purified by
slifca gol cohsmn chromatography {SK., shiing only by using peiroleun ether) to ghve the e compound (30 g, 99 %)

a5 a black brown off.

Ll

TH NMR {COOL) S 5.99 {8d, 1 H), B.78 {dd, 1 H), 3.91 {bra, 2H), 2.88-2.71 {m, 1 Hj and 1.17 {d. 8 H}.
LOMS: nviz 2321 (MaH) (ESH)

-

Step I 4-{2-Amings-S-flucrs-3-isopropyiphemdipicciinonitriie

10163

H
NH S EaNE N
{ L i i
Bra_ J\ ENIe S
= ~ gy d
™~ “f o i gﬁi‘\
r': L)
NG N NG ON

[0184] To a solulion of 2-bromo-d-fuorp-S-isopropyianiiine (3.6 g. 15.51 mmol, 1 egiand 4-{4 4 5 5-tatramatind-1,3.2
dioxaborplan-Sylisicclinonitiie (3.80 g, 1587 mmeol, 1.04 sy} in diokane (3 mljand H O (8 mi.} was added Na ECF‘S
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Y X

{4.11 g, 38.78 nwmal, 2.5 eg). Than Pd{dpphi, {1.13 g, 1.85 mmol, 8.1 eg) was aoded to the mixture under 2 nifrogen
aimosphere. The resulling miture was stired &i B0 °C for 2 hours under rdfrogen. Then the mixkrs was conceniraled
1 vacue. The residie was purified by sliles gel column chromalography (SIQ., petroleum aether athyl acelnle, S0 1o
511 ard then hiuraled with petroleum ether (10 mL} lo give the fite compound {2.88 g, 85 % vield, 97 % purily on
LM S} as # yellow solid.

s

THMMR{COCL A 879 (4, TH}), 7.88 (d, 1 1), 7.65{dd, 1 H), 6.88{dd, 1H), 6.70 {dd, 1 H), 383 {brs, ZH) 289287
fm, 1 Hyard 1.30 {4, B H
LOMS: myz 2882 {(M+Hy {(ES*),
Step E! 4-{5-Flugra-Z-lsocyanata-3-izsopropyiphenyiipioaiinonitrile
[0185]
f”“\ff\[’f’c “‘J\ Y i
\ ,f;\“:'\ vfi \ j
MNTYT OCN”\V
Ay -’fﬁ\?
e e M
NCTUNT NCT N

[8188] To a solution of 4—fz-a'm"a—g-fiaom-wsawaw\“pmmﬂ iplealinondiriie {1 g, 3.92 mmol, 1 egl v THE (40 mL}
was added TEA {723 mg, 7 .83 mmod, 2 ). To the above mixkirs was added triphosgane (4685 mg, 157 mmol, D4 eg)
nportians at 5°C. Than ihe mixiurs was srx& red at 70 °C for 1 hour, The mbilure was diiuted with EiQAs (200 mb) and
ther fitered hraug“: siiica gel. The filvate was concentrated i vacus fo give the ttle compoing (1.2 g, crude) a3 a8 yvellow
aoiid, wiich was used directly in the next step.

intermediate A¥! 4{5-Fluore-Z-isocyanate-3-isopropyiphenylj-2-methoxypyridine

Slep & 4-Fluoro-2-laopropyl-b-{d-mathoxypyridin-{-yllaniine

{0187}

[3188] To a solution of Z-bramo-d-fluore-S-isopropyianiiine (124, 3. 70 mnwd, 1 ag)in dicxane \2&83 by and MG {48
mi) was gdded 2-mathoypyridin-d-yiiboronic acid {248 g, 82.04 mmol, 1.2 eg} and Na L ”\3 Jhg, 139 ZL mm{r
2.5 8q). The reaction mixlure was purgad with nitrogen three times. Then P{dpphiCTl, (378 g, 817 mmad, U1 eg)was
added o the middure ander a nitrogen atmosphere. The resuiling miklure was healed at 80 °C fo*‘ 2 howurs. The reaclion
pixture was guanched \\-{h Ha$2 {800 b} and axtracted with EI0Ac (2 ® 500 mi ) The combined arganic layers were
washed with brina {2 » 800 mL}, dried over anhydrous Na B0, fiterad and concentrated under reduced u*esswe The
raeldue was g)m:{ tad *‘3,* sitica gel column chromatograghy (S0, pelroleum ather: ethyl acelate, 7001 o 1001 and then
frifurated with hexane {100 mi} to give the itle compound (10.05 g, 72 % yield, 36 % purfly on LOMS)L

THL 88348, 1 HR ET7ET0(m, 1 H), 3.83 (s, 3 H), 3.88

42



N

<

s

P
£n

55

DK/EP 3661925 T3

Stap B! 4-{5-Flunro-2-isegyanato-3-isopropyiphanyil-2-methoxypyridine

fai88

TR To 2 solulion of 4-funrs-2-isopropyd-S-{ Z-methoxymridin-d-yilaniiine {1 g, 3.84 mmal, 1 &g} In THF @0 mi)

W 35; added TEA (777 mg, 768 mmai. eq}. Then riphosgene (456 myg, 1 wé mms\ 0.4 e} was added inportions st §

C. The midiirs was slirred 8t 70 °C for 1 hour, The mixture was diluted with E10AC {200 mb) and filtarad through silica
gel. The fiirate was mnceﬂtratecl in vacus o give the tille compoind {11 g, crude) as a yeilow ol which was used
directly in the rext step.

ntermediate A8 4-{d-Izocyanalo-2 J-dihydro-1H-inden-3-yi}-2-methoxypywidine

10171

PO *W

[0173] Toasclutionof &-{2-mathoxypyndin-d-yl}-2 S-dilvvdro-1H-inden-4-amine {intermediate 84} {11 g 45.78 mmal,
1eglend TEA 510 g, 50.38 o, 1.1 eqlin THF {275 mb) was added in poriions bis{Wichioromethyl} carbonate {4.83
4. 16,61 muviel, DBE egial 0 °C Than the reaction miklure was siived at 16 *Ciar 0.5 howr, The reaction miiure was
fitared ang the fiter cake was washed with THF {2 L}, The fittrate was concentraled i vacuwo fo give the title compound
*‘9 04 g, 74 %) as a light yeiimw soid.
HNMR{CDCLIS 2B 1 HL T 20718 m 3HL 70

B
w
a
Z
b
e
oy}
ol
»
Lo
s
£
3
£
l\.e

299(m 4 H) and 2232 18 {m, 2 HY.

intermediate AS: 3 {7-Fluoro-4-isooyanate-2, 3-dihydro-1H-inden-S-yi} pyriding

Step A 7-Fhsoro-d-nitre-2, 3-difnedro-1 Huinden-t-0ne

10173

2174 To & mikure of ?‘ﬁuamﬁ,;%-dihy ro-tH-inden-t-one (8.5 g, 8327 mmol 1 eq’} in concentrated H,8Q, {100
mil} wag added dropwise a8 soiution of HNGO, {537 mb, 82.25 mmal, 82 wi % in waler, 1.3 e} b cancenirated H 80,
{20 mi}at-15 °C. Then the reaction mixlse was stirad at 0 °C for 0.5 hour. The mixdure was quenched with water {500
nil) &t G °C, and then exiracied with B30A¢ {3 > 300 mik). The combined o rgan ¢ phases were driad aver anhydrous
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Na,80,, filered and concentraled in vacwe. Tha residus was pwilied by sllics gas column chromalography (310,
petroleura eiher olivy acelate, 1011 fo 311} o give the e compound {11.4 : ‘ye‘gw solid.
. 289-3.8 ) :

H MMR (CD0L) 6 85T (dd, 1 H), 7.22 44 1 H),

Step B: 7-Fluoro-d-nitro-2 3-dihydro-1 H-inder-1-0f

[9175]

[0478] Toa mbiure of 7-fuorp-d-nitro-2 3-dihydre-1Hnden-1eone {30 g, 183,73 mmol, 1 eglin EiQH {4580 mL) was
added NaBH, {11.63 g, 307.48 mimol, 2 g} in portiens. The resclion midire was stirred a1 15 °C for 1 howr, Then the
ralxture was paiired mto waief{ &30 md) and extracted with DCRM (2 > 280 mb) The combing

washad with rine (200 mL}, dried over anhwdrous Na, 30, fitered and ::omes‘ifateﬁ e

{30 g. crude) as brown off.

TH NME (COCIL) 8 8.21 {4, 1 3—%} TOB L 1 H) 558858 On, 1 H), 3.88-3.5% im, 1 H) 3.44-335 (m , 1 H}, 2.58-2.51
a1 “};53422*" AT o 2 HL

Step ©) 4-Fluoro-T-nitro-2 J-dihydro-1 Heindene

19177)

0% ?3} '%"o & mi)*mre of ?—fimro--éaniﬁm—z.S—d‘i«ydm-‘iH—Emie ?-ct q: 22.82 mmol, 1 eq" In TFA {20 mb ) was aided

{¥. stired at 35 °C for 12 howrs. Then the mixiure
Wa t;ués‘ h o w;th sater"iuf? ML} and evtra\ ed withy »—to»w {3 A 100 mly. The combined o*‘gan ¢ l@yers ware washed
with saturated aqueous MaHCO, solutien (2 > 100 mb cr:ecs over anhydro 18 Na;30,, filered and concentraled in

2
vacua to give the t:t»'l covpoungd (8 @ cwde 28 byown il
THMMR{COCLISB06 &g, THL7OT{R 1 HL 340 ZHL 304 (L 2H) ancd 2.25-2.20 (m, 2 H)

Step b T-Fluoro-2,3-dihydro-1H-inden-4-aming

0170}
V.{M ‘/j\\w\
R - L
& - N
Ry
NG NHy

[184] To a mixlure of dlugre-T-nitre-2, S-diydro-1H-Indens (§ g, 27.60 mmael, 1 ag} in MaOH {80 mb) was sdded
PEC {05 g, 10wt % oading on aclivalad carbon at 25 °C under a nitrogen atMu-spi*are Than the reaction mixiure was
stirred &t 28 °C for 12 hours under hydrogan {18psl). The msxture was filiered and the fitrale was cancentrated in vacwo,
The residus was purified by silice gel colunm chvomatography (SKQ;, pelroieum sther el acelate, 501 o 1o
give the fitle compound {1.8 g, 43 %) as & brown saild,
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X
Z
e
o,
i}
]
(“J
Lh
o
s
-
el
i
]
JP:\
B
Part)
%
=
I

H), 347 fbr e 2HL S8R S HL 2783 2 Hyand 21828 fn, &K}
Btep B! S-Bromo-THuore-2 3-dihydro-i Hinden-d-aming

18484)

(0182 To a solution of 7-fuore-2 3-gihydro-1H-nder-d-amine (8.3 g, 54.30 nunol, 1 eg} in folusne {100 mb) was
added NBS {10.26 g, &57.85 mmol, 1.05 eq} in one portion af 25 °C. The ragction mbrture tamec* dark brows immediately
and then thg mibriure ws stirred 8t 28 °C for 30 minutes. The reaction mbiure was quenched with saburaled aquecus
Ma,50; solulion (200 mL‘} nd exiracied with E10Ac {2 X 100 mb). Tha combined organic phases ware swashed with
brine {100 L}, dried ovar anhydrous Na,S0,, fllsred and concentralag in vacwe. The residus was purilied by silica gel
column chromatography -\S.C?.;_,.: patrodaury ather eitnd aostale, 110 10 20:1) in give the tille compound (.51 g, 87 %) as
8 hrovwn solid,

THNMR{CDCLIB 689 (d, 1H), 381 {brs, Z2HL 282 (L 2H), 278 {1 2 Hyand 2.21-2.13 (m, 2 H)

Step Fu 7-Fluoro-S8-{pyridin-d.yi}-2 3-dihydro-1H-inden-4-amine

19184

[0984] To a mbvture of S-brome-7-fuors-2 3-dihydin- 1 H-nden-4-amine (3.5 ¢, 1531 mmasl, 1 &
ronic acld (1.86 g, 18.897 mmoi .08 2q) in dioxane (80 mb} and H,0 {5 mb)was adoded K00, g. 4584 ramad, 3
eqland Pctég:@f Wi {111 g, 1.52 mz’*‘*ﬁi tegiinhone Qﬁ.x.Gﬂ under 2 nittogen stiviosphana, Then the reaction mixture
was hesled 10 &0 *‘G far 32 hours. Tha ;‘eactz«'\n mixture was flitered. The fitrate was dikdsd with water {80 mij and
sxtraciad with EIOAC {3 X 100 mL ). The combined organic phases weare washed with brine (106 ml), dried over anhydrous
Na.80,. fitered and concenlra *ets' & vacup. The residue was purified by sliica gel column chwomatography (S0,
petroleum sther athyl acelate, 10:1 o Z:1) to give the Hits compound (1.7 ¢, 45 % yield, 8058 % puribron HPL Y as 2
hrown sofid,

THNAMR {COCH IS 888 {0, 2 H), 740(a 2R, ST2 1 HL 378 (ors, 2HL 301 (L 2H), 280 (L 2 Hyand 2.28-2. 1
{m, 2 HL

o2

and pyridin-d-yibo-
1

4
4
.3

iL‘E;

.‘5

P
Lo ]

Step & 4-{7-Flunro-3-isgoyanato-2 J-dihydro-1 H-inden-S-yljpyridine

[0185]

45
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[R488] To & solution of T-fluara-b \s\yvztizm-‘;-yn-z J-gdifydro-1H-inden-d-amine (400 myg. 1.75 ol 1 ag) and TEA
{355 my, 3.50 ramol, 2 aq) it THF G0 mb) was added sis{irichioromethy) carbonate {208 mg, 700.84 pmol, 8.4 eg) &t
3 Q. The reaction mivture was slir r‘acﬁ at 70 °C for 30 rimustes. Then the reaciion mbdure was ftered thy ough a pad of

fica gal and the fiter cake was washad with THF {20 mL). The fiitrate was concantrated i vacus to reduce io 10 mi,
vhmh was usad directly in the nexd step.

intermediate AM0: 3-{5-Fluoro-2-isooyanato-2-isopropyiphanylipyridine

Step &: 4-Fluoro-Z-isopropyi-B-{pyridin-3-yiianiine

{0187

o
,
Y

R
/

;..
‘i,

f0488] Toa solution of Z-bromo~{-flucro-S-isopropylaniine {21 g, 8048 mimol, 1 e} in dioxane {450 mbi)and H,0 {80
mi_’t was gdded 314,48 Sdatramethyi-l o&-“saxabof::: fan-2-y oy ﬂiﬂ% {2226 g, 108.88 mymol, 1.2 egy and .ﬂia;fu&’:e;a

{33.98 g, 226.20mmol, 2.8 egd. ""he tion mixbire was purged with n;ifogs" thwee times. Then Pd{dpphiCl, (510 g,

.9; e, 3077 eg) was added under & niregen almosphers. The resulling mixture was healed o 80 “C and stirred
for 2 hours, The reaction mixture was quenchad by addition of H,O tam ik} and exiracled with EI0AC {2 » 800 mib
Tha combined Qrganic iayers ware washed with brine {2 » 800 ml}, dried over anhydrous Na, 80, fitered and con-
centrated wnder reduced pressure. The residus was purified by siicz gel colump Chromalography (S0, petrolaum
ethar othyl acaiate, 01 In 111 and then fiturated with hexane (40 mi) to give the fitle compound (17 g, 82 %l ae 3
grey saiinl.

u:

H NMR (SO0
357 (s, f%*} 2.97-2.88 {m, 1 H)
LOMS: miz 2312 (MeH} (ESH

fdd, T MY, 8.71 dd, 1 H

Ix
Sunc Py
o5
L G
S
5
=
A
*
=
“
w
o)
L3
2
o
3
-
£
ey
-
fixd
[+
o
=3
X
&
)
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Bltap B! 3-{5-Flugrp-2-isooyanate-3-isoprapyipheatyiipyridine

18188]

§I801  To e solution of 4-3lucro-2-zopropyi-8<{pyidin-3-vi anilin
pyi-S-{py ¥

o
o
fo 8
m
b
Dioed
o
55
35
3
“
08
L5
5.
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mmad, 2 agin "”H {10 mbywas added iriphasgense (257 mg, 8885
1 howr. The rea

raikture was hested 10 70 °C and stirred for
reatad with E*{Dm {100 ml) and Hiered, The §

=8 & vellow olf, which was used directly in the next step.

3 prrnd, 8.4 i
fon miige was cc& cerfrated
rate was concentrated i vecuc o give the *; 2 COMpoun

P

DK/EP 3661925 T3

i porliang at 5 "C. Then the reaction
fe resicdhee was
g {R.2 g, crude)

Intermadiata A1 {7 -Fluora-ddsocyanate-Z 3-dihydro-1H-Inden-Syil-2-methoxypyridine

Stap Az

10981]

FaY HOLOH
* ¢ B
\g A

+ o
o X i
YR WY

0183 Toamidure of 5-bromo-7-flucro-2, 3-gdiydro-1 H-inden-4-amine i%ni@rmeﬁsa‘t& AZ StepEYE
&N

1 eg} and 2yrasthoxypyridinedyithomonic ackd (833 g
wara gdded KaC05 (1532 g, 110.83 mmind, 3 ey
nitragen. Then the reaction midure was healed {0 8

with water {300 mLY and extractechwith EXNIAC {3 X 308 mi) The ¢
NG

\..
oLy, dried with ardyyds
‘EG r#pi‘ﬂ) {pat @Eeam

rous Na -Suj fiRered ard ¢
Bt:) Wi end th

,‘v-ovm
‘1

2P
3 4
ﬁ
~
w’-
[
Cl'e
ke
g
{:l
4.
{
]
=
=
- g
g
- 2
3
r&]
i
[
23
23
'f,'w
<3
43
Jove (9
o
[a%]
£
bl

iy Ni’»hF( {‘»..,{} & {
279 (1, 2 H} and + 225217 {m, 2 H),

T-Fluora-S{2-methorypyridin-g-¢il-2, 3-dhydro-1H-dnden-d-aming

H
“"Jj " "F

L S

—— HNT Y

\OJ- : ﬁ\i/t‘

Sg. 3834

1.05 a0 In gioxane :?‘*C mil) and w atey i5 ‘L;
{278 g 3.5% mmnd, 8.1 ag) In one portion under

howrs. The reaction mixiure was memhed

mbined organic layers vware washed with brine (106
rirated #r vacuo,
e purified by irifuratio
"‘eid. a7 34 % wrm« on LORMES} a8 an off-wiiits salig,
8 1 HL 871 g, 1

The residue was purified by sllica gel chroma-

on with @ mixture of TBME and n-hexane

&

L 3.99 {s, 3 H). 367 tors, 2 H)L 300 1 3 H)

Step B 4-{7 -Fluoro-d-isgoyanaie-2,d-dihydro-iHdnden-Syi}-2-methoxypyridine

j0483)
rﬂ\
H ol (,_.e‘&:\
| - .

P FNg

B4

Iy &

3‘5 ‘j - s"‘ﬁ“

[0124] To = solullon of phosgens (1.8 mi, 20 wi % In ioluene, 2.8 mmol} in folusne (40 mi) was added drapwise a

sniution of 7-funre-5-{ 2-mathoxypyridin=d-yii-2 3-dihydro-1 H-inder-4d-amine {300 mg, 1.16 mmndl in toluens 20 mi )y st
ambient femperature. The resulting reacion mixture was then heated o reflux for 7U minutes and upon codling was

concantrsted i vacue o afford the

1M} 885 {dd, 1) 8,88 {5 X

47

ii& compeund 28 2 brown ol {335 mg, 38 %)
[8185] The crude product was used dinsctly in the naxd slep without further Guﬁﬁcaﬁon
LEBES 8T8 (m THL 4008 3K, 315288 {ny, 4H), 2.3

HNMR ORI S 24 (g
- 2082 {m, BHL
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cvanediate Agz: 4-{4-Isocyanate-2,3-dihvdvo-1H-nden-3-v1}
picolinonitrile

r"“ AN

,s\ }

o
T ey
¥
{
3
T, e
N3
v-..:\-..‘ -

NM)

e as,

b

§§3’§§§§ To 8 solution of phosgene (1.7 mi, 20 w1 % Iy toluene, 3.2 punad} in toluens (40 mb) was addad dropwise 8
slution of 4-{4-amine-3 3-dihydre-1 H-maef‘ B-yhipd cnimc*;* ia {intermadiate AS} {300 my, 1.3 ramaol} i toluane (20
m-_) at ambient temparature. The resulling reaction mixbure was then hasgted o reflux for 70 minutes and upon cooling
anfrated i vacie to sfford the tis compound 35 a brown off {333 myg, 160 %) The oruds produst was used

the naxi siep without further purification.
536 BTG e, 1H), 7.81 (dd, 1R, 7.83 {dd, 11}, 7.28 - 7.08 {m, 2H]

304 im, 4H), 323 (m, ZHL

)
;
s

intermediate 813 4-{d-dsacyanato-2 3=dihydro-t1 Hinden-S-yiipyridine

Step A S-{Pyridin-d-y1}-2, 3-dihydro-1 H-inden-4-amine

10187]

[3128] Sromo-2 3-dihydre-1H-inden-<4-amine {1.2 g, 5.7 mmol) was dissclved in dioxane {25 mb) A sclyfion of
;:sc‘*awum carbonate {3.1 g, 23 mmol} i waler (& mb) and pyridin-d-yiboronic acid (083 g &.8 mmoi} were added, The
rabdure was &agassea with nitrogen for 20 minutes before Pd{dppndl, DM {G.74 g, 0.8 muviol} was added. The reaction
rabxture was healed o 77 °C for 2 howrs, The"s the mixtura was cotiad to wom tarr‘::.*a rature and fillered over Celile with
DOM (100 mb) and water {25 mL). The organt ,chase was dried {Na, B0 ), fllered and concentraled in vacuo to give
a brown ol { 3.3 gb The crude product was purified by chromatography onosilica gal (80 g eolumn, §-100% ElCAsdheplane)
to ai‘:‘:*& fhe H ie compound {875 g, B3 % as apa ie ;=E§m' ¥ oryatatins solid
R{CDCLIS 872854 (m, 3H), ?‘55.}' - 737 (my, 2HY, 857 (8, 1HL 8.78 (g, 1H),

"‘-*‘z Msm« 2:—% '

3

H} 2.86

i s,

§ oMLY MY 6
tEH) 277 4

Step B! d-{d-Isooyanato-2 J-ditwdro-1 H-inden-S-yiipyriding

R
[ [
MM \?’t}t} r,-" ON ff\\\
i i e {
S P o
R -
\ i
i i 4
N Nt

[G208] Tozsclution of phosgene {11 mi, 20 wi % b oluene, 2.08 mmol} in toluens (40 mb) was added dropwise a
siution of B-{pyridin-d-yir-d S-dihydro-1 H-inden-4-amine { 178 mg, .83 mimol) inloluene 20 ol Y at amblantiemperatun
The reauiting reaction mixiure was then healed o reflux for 70 minules and upon cooling to room termperature a yaliow
precipitate was formed. The solid was Bitered and dried i vacue o afford the fitle compound as a yellow solid {145 myg,
¥4 %), The crude product was used directly in tha next step without further purification.

[0204] M NMR (SDCh) & 5.78 {d, 2H), 8.04 {d, 2M), T.26 —7.08 i, 2H), 3.06 (&, 4H), 2.26 (v, 2R},
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: 8~-Isocyanato-1,2,8,.5-tetrahydro-s-indacene
™ s

N \‘tv) GUN. «i\;)
Y O
.-*‘”\1/’ (:x\\;;"
\....»- Nt

(2621 To a2 solulionh of phosgens (T4 mi, 20 wi % i loluene, 2.8 ramol i bluene 48 mib) was added drapwise &

solution of 1,23 T-istrahydro-s-indacen-d-amine {180 mg. 1.05 nynal} in tnlue {20 b} af amblent tamperaiure. Tha
resulting reachion mixkure was than heated (o el for TH minutess and upon cooling was concentrated iy vacuo o afford

-

he Hlle compound 85 & brown off (207 mg, 1008 36} Tha cruds product was usad directly in the next step withaut further
purification,

1H NMR {CDCL) (middure of lsomers) 8 718, 712 (m, 1H) 8.94 8.80 {m, 1H), 6.52, 850 {s, tH} 2.38, 3.34 {m. 3H),
295 {my, 44, 218 {ro, 3HL

Intermediate A5 5-Chloro-2-isocyanate-1,3-diisopropylhenzene

[0203] Toasolution of d-chiore-2 B-dilsopropyianiline (8,105 g, §.496 mmadiin toluene {1 mb) was addad g phosgene
solution {2.65 mi, 20 wi % in inluene, 1,22 mmod} and the reaction midure was remxed for 1 hoyr Upon cogling, the
pRxture was concenirated in vacug to afford the itls compound as an orange o (D111 g, B4 %)

TH NMR {CDOLY 8 7.07 (d, 3H), 3017 th, 3H), 1.24 (g, 13HL

Infermediate Pa: -(Frop-2-yo-t-yl)piperidine-g-sulfonamide

a o
Hol--& Sy HalN=-§=0
e N

HoE ] ]
. B -

“y N

\'N

[0204] Toamixture of piperidiine-4-suffonamids hydrochioic acid (200 myg. 1.0mmad. 1 Dequm 1 mtass«um carbonate
(3.0 squiv., 3.0 ol 582 my) and acatonitile (10 mb) was added propargy! browide (T mu, L

After aliving overnight af roon fenparature, the reaction mixiure sasc neen \rateci,meawo anrj theg uﬁe ﬂ"sa‘le"iai WAS
suspended i methanal, cosled on Agllant hydrom 3 high purity, inert distomaceaus aart@ sorsent) and then sub-
mitied fo nomat mhaw as  chromalography using dichioronethane and & mivture of ammonia (3.9 M) in methanol o

r
8 myg. 56 %).

& mmad, 1.0 eguiv ).
]

afford the ttie compoundg { g
THNMR {CBCLY S 4.42 g’be g TH), 338 2HL ISR IHL 255 THLZ1Z2 i 4Hiand 185 {(m, 2 H}

42
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41 1-{2,2 2-Trifluoroacetyl Ipipevidine-g-sulfonamide

i H
HpN-$=0 o520
/’k‘\ /E\\
S =
H
Q”’i Oy

{*32{}53 To g auspenaion of piperdine-d-sulfonamide nalrachioric acid {200 mg, 1 Ommol, 1.0 sguiv.} and 'Ifie*'h‘q*ia"ﬁiﬂe
{8.38 mi, 2.5 mmol, 2.8 equiv) in acetondirife {10 mbL) was séciad frifluoroacetic anhydride (T4 mi, 1.0 mmed, 1.8
aguiv. ). After stining overnight at room femperature, iha ragction mixturs was concantrated & vaous The dp sxim:z
was suspended in methanol, coated on Agilent iy f@wat-*i‘( {3 high purity, inert distormacacus earth s be:.i ns syl
putiad o normal phass fash chromalography ysing dichivromethane and & mikture of fimethylamine-methans! {ralic
1:1} o afford the tille mmpﬂuhd {81 mg, yield 23 %L

THMMR (CDCLY 34730, 1 HL 48208, 2R, 4200 1 HL 321 {1 3H), 291 {L 1 1), 237 ¢{d. 2 Hyang 1.85 (m,

T ®

HaN=820 HaN-S =0
"J"\ "‘\\x
HEH { ] et [
"y e

M N

AL LA

TN

R

[0208] Toa a\sskenmon of piperidine-d-aulfanamide hydrochionc acid {200 mg, 1.0 mmol, 1.0 egquiv. ), 4-dimedhyiami-
nopwimidine (12 mg, 8.1 ool 81 squb ) and tietindamdne (034 mib, 2.8 mumol, 2.5 equiv.) was added isoprapyt
jsocyanale (0.1 mb, 1.0 mynol, 1.0 aquiv.). After stirring overnight af room femperatura, the reaction mixiums was con-
cantrated in vacun, Tha orude product was suspended in methanol, coated on Aglient hydromatrix {8 high purity, inert
diatornaceous sarth sorbent) and then purified by normal phase fiash chromatography using dickioromethane and a
m‘}x ure of irimethylamine~-methanad {rafic 1:1) as eluent fo afford the tile co pamd{ 5 rag, yeld 22%;.

HMNMRCOCLY 2445 fiys, T HEL 422 THL 410 (d 2 H), 338 {m L3I0 M I HL3ISTELIHL220{d 2
H}‘ 182 {m, 2H) and 118 {d, § H)

3
}
F
H

Intevmediate PH; «-Eihylpiperidine-g-sulfonamide

3
[
NS0
N
E R

A

N

H

[02Q7] Frepared 8% dexcribad for 1-{prap-2-yn-T-yipiparidine-4-sulfonamide {intermadiate F3} using elhyliodide in-
stead of propargyt bromide. The crude product was coaled on Agilerd hydromalrix {a high purity, ibet diglomacecus
garth sorbent) and was submilied 1o normal phase fash chromatog rapi‘“g using dichicromethane and a mixture of
frimethyiami fzé«-:‘ret@ ol {ratic 1:1) 28 alusnt i afford the tile compound contaminaled with irlethylarming hydrochingide
{50 myg. vield 256 % T% crude provuct was used 28 such in preparing examples.

TH MR {OD2i) ,% L8 s, ZHLAA0IM, ZHL 20580y, T HL 245 (m S HL 220{d 2+, 185 im 4 Hiard 1.08 0, 3 H)
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diate P i-Acetyipiperidine-g-sulfonamide

oo

s (}
HN-520 FN=§

[A208] Propared as described for 1-(2.2 2-4rifuornacetylipiperidine-4-sulfonamide {intenmediate P4) sxcept that the
suspension was coaded i 8 0 and then acetic athydrids was added sisad of *nﬁuamaﬂe ic anhydride. The reaclion
mixture was allowad o warm o room fempergiure overnight. The crude product was coated on Agitent mydromatrik (&
high purily, inert distomacesus sarth aorbent) and was suliniiied Io normal phase flash M*cmatwraﬁw using dichin-
romathane and & mibdure of aramonia (3.5 M} in methano! as sluent to afford the title compound as a mbture with
tfieﬁ'“y aming hydmehioride salf {139 mg, vield 87 %), The crude produstwas used as such int e o epar&tmq of exaraples.

HMNMRICDCLES480{m 3L 380 THL3WO M 28, 280 3 1 W), 200 2 M 2058 (5 3 Hand 1.75 m, 2 H).

Intermediate P8 1- {L@’&i@gﬁ*{ypquemrh(mvi}pl}pem{ime—;,g -sulfonamide
£ li
HN-5=0 NS0

HEH (flj ---------------------- - [ ﬁ

u
N I
IR N

Ny

[O208] Prapared as described for (2,2, 2-tifiuorcacety piperidine-4-suifonamide {(ntermediate P43} except thal oy-
clopropanacarbony chioride {1.0 aquiv.) was usad instead of riflunrcacetic anhydn de Tha cruds product was costed
on Agflent hydromatrix gnd was submited to normal phase fiash chromatography using dichloromethane snd & miklure
m‘ imeihyviamine-meihano! {ratin {11} as sluerd io afford ihe tille compound (34 mg. vield 38%).
THMNMR{COCL)Y §4.80 (brs, THL 458 (s, 2H), 480 fbrs, TH)L, 348 {m 2 H), 284 {brs, 1 H)L 225 (frs, 2H) 1.78
(v, 3 HL LA {my, ZH and 078 {m, 2 HY

4]

Intermediate Fo; -(Cyanomethypiperidine-g-suifonamide

N O
e i
4 HaN~S=0
MaN—S=0 R
¢ R
i
Ca
i
i
; r"‘f\\ i
R i § 4 e \4:‘2;‘\; “““““““““““““““ CY “\
LN B - N
- h
N7
M
N

[210] Prepared a8 described for i-{prop-2-yn- 19 Bineridine-4-sulfonamide {imefmedsate P, using bromo ace-
tav"ntme instead of propargy! bronvde 1o aford the Glie compound a8 3 solid {(40%:)

H NRR {DMSC-08) 5 =6.71 {8, 2 HY, 373 {5, TH). 289 25}, 2.79{m, trs,,‘z.m{sz H), 1.99(d, 2 Hiand 1.80 {m, 2H)

51
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i 3t
NS0 HN-520

9 0 1
&+ jj\ o

; :

HGi E ] R N NP

‘*’ .
P

N
N

[0211] Prepared as described for 1-{2.2 2-4ifluoroacetyipiperidine-4-sulfonamide {intermediste B, using propionic
anhydride instead Qf friflucroacatiz anhydride o afford the fle compound a3 a solid (F1%).

TH NME (C ESO PEZAETE THLA0E D THL 3T (m B HL 285 1 H)L 242 -\q, 2 ‘3 218 2H). 185 m, 2H
and 10 {L 3}

Intermediate P11 1-iso-Butyrylpiperidine-g-sulfonmnide

Q9
- A —
] ¢ o
o b b
~
b3

Tz

f0292] Prepared as deacribed for 1-(2,2. 2-Irifluorcaceiy jpiperidine-d-sulfonamide {Intermediate P using lso-butyrie
anhydride instead of rifflvorpacetic anhydride o afford the tile compound cantaminated with irlathylaming hydrochioride
{8495,

I NMR {CDCLYE 8= 4

278 {m 2Hjand 116 {d, 8 H}

O

PB3 i 1 H)L 463 (s, 2HL 410 ¢ T HL 210 {m, 2HL 279 (m, { H) 280 {4, T HD, 244 {m. 2 H,

{02131 Prepared s deswibed for 1-{2 2. 2-tfucrcacefiipiparidine-d-suiffonamide {Intermediale P, using Z-meth-
oyyacelyl chioride instead of cyclopropanscarbomyi chioride o afford the title compound contaminated with iristhylamine
h sdrochionide (558%k

H WNMF {CDCL) & ¥, 2HLAV2IA T HL 410 3 HL 341 {8, 3 HL 3G M E XL, 284¢
ghd 178 {m. & H}

o
3
L9
%
13
T

52
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Intermediate P13 Methyl g-sulfamovipiperidine-s-carboxylate

g 9
HoN-~ S“‘Q P 5*;"«“ Q
9 A
( J ~o7 o E
.»-" P

[0214] Prepared a8 described for 1-2.2, 2rifusroacetyipiperidine-d-siifonamide {intermediate F,) using melhy
chinformate instead of cyclopropanacarbony! chioride fo afford the Bile compound 85 2 solid {10 %)
THNMR{CDCLY 52445 (3, 2H) 433 {bg, 2H), 3.73{s, 3HL 307 {m, 1H), 280 L 2 H). 218 {4, EH)am* FTim, 2H)L

Intermediate Prg: COyolobutyipiperidine-g-suifonamide

i &

4
e
SN T
N

[0215] Toasuspensionof p:perid‘we!d-saifcnamide hydrochionis acid (157 mg, 079 ol 1.0 equiv. yand irlethylamine
{312 mb, 8.88 mmol, 1.1 squiv.y in at:stamtrhe 180 L) was added oyciobulanong {81 pl. .82 nmal, 1.08 squbv}
followed by sodium trisceloxytorohydride (207 mg, $.58 mmal, 1.28 equiv.), Aller being allowed 1o stir overnight the
raaction mixture was cancenirated an vacuo, The orude wroduct was suspeanded in methanal, coalad on hydromalrix and
then purified by nownal phase flash chroreaiography using dichloramsthane and a mikiure of timethviamine-methanad
{11} as eluent to afford the tille compound contaminated with Fimethylamine hydrochionide {110 mg produst, visid B4%)

HN?««PfC{'}*" 2353476 {s ZHLEZGB (b 3L 278 oy, T HL 28 2H), 200 {m 2+, 1884 .mt&hd‘ﬁ‘.’:mQH;

Oy
Qulf N Q3
S 2 O “,”H?

™,
o
s, m

f

““““““““““ -
\ f’\
N

[0218] Piparidine-3-sulfonamide hydrochiotide (0.8 g, 3.7 mmol) was suspandad in acelondirie {10l ) and polassiy
carbonate {1.73 g, 12.6 mmoi) was ada::s d kafore the midure was aflowed to sy fr 30 minutes. To the resulting s
was added sty romide (8234 mi_ 0.34 g. 3.2 mnoli and f’m miviure was aliowed o slir for 80 hows at amblant
teraperature. The reaclion was mf'sceﬂvatﬂd in vacus and then purifisd by colunn chromatography '\4’3§ Bfficycie FLH-
RI120308-18040 candridge, 5-25 % methanal in DOMS £o afford the iBle compound (D11 g 857 .ﬂ's | oyleld 18 %Gl

B MMB (1) CD,0DICRCLY S 338 {m, 2 HYL 310 {m, 1 H), 2.92 {d, 1 H), 2.58 (g, T H}, 2.28 {bg, ’E HiL 2314 T H
188 {m, 2 HE 1B m. 2 Hrand 110 & 3 H)

f v.»

53
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Internediate Pifs 1-Propyvipiperidine-g-sulfonamide

9 O
,..... I
HaN~8=0 HyN=8=0

s o~ i

{ j £ENN e

HCE \g i L\,N,f‘
M h

10217] Prepared as described for 1-{prop-2-yn-1elipiperidine-d-sulfonamids (Intermediate ¥, ) from T-bromoprepane

and piparidine~d-sytfonamide ¥ ﬂ}, frochiosde acid. Thiz afforded the fitle compound impure {44 mg, vield 40 %) which was
usesti without purificatio
P MR (SO m-o,m{ IHLZ38{m 2HLZE0 m, 2 H),

P

200 ¢m, 4H), 1.25 (m, 2 Hyand 0.95 {1 3 H).

X,

crmediate Pin 1-{Oxetan-3-vhipiperidine- g-sulfonamide

HZN‘“?*G HoN=$=0
N G ,
A ; B o
HCH ( s;f’}g [
oA 3 "C} \N

[0218] Prepared as described for {-cydictutyipiperidine-4-sulfonamide {Indermadiate P14} from J-axglanone and
piperidine-4-sufonamide hydrochioric add {130 myg, vield 53 %)

I MMRIDMSO-J5 5= 8T8 (8. 2HL 485 (1 DML 43D A 2 HL 338 (e, 2HL 279 im, 2H), 198 (g, 2
Hiand 1,88 {m, 2 H).

I

: 2
«5‘ t ,9{{.::,

Intermiediate Pi18: Methyl 2-(g-sulfamovipiperidin-i-vlJacetate

Sz 2
R e} X N
o~ -~ & .i.
’\g & E}iv"’f . M\}“\. e B !fl \’\‘
1 H H
N N
HCE N O Ny
3 e
¥ § -
“\_"’5_\)
{
.’:‘1
S

[0218] Prepared asdescribed for i —gp*ap-ﬁ'w -1l isineridine-4-sufonamide (termediate Py} using methy bromog-
.

cetate instead of propargyi dromide (81 mg, visld 39 %
THNME (OMSO-0r S =6 T0 (0 ZHL 380 (8. 3HL IS {3, 2HL 293 {2 HL 275 (m T HL 248 (1L 2 1), 183, 2

Hiand 1.858{m, 2 H).
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Intermediate P19; 1-Cyclopropylpiperidine-4-sulfonamide

SN Ry -
HN=-3=0 NS0
-~ i
¥ -
* “\w«@'ﬁq’& S
g A % i
HCI N Ao '\nh -~

[0224] Prepared as describad for 1-cys m)m;:«y.;:mrroiidir\e-a-suéfmamwe {ntermediate P3G} fom a:sams e-4-gui-
foramide hydrochinnic acid and triethyiamine {1.1 equiv. b was added 1o the suspension. This affnrded the title compound
{150 mg. yiald 73 % m e was used as such without further purifination,

TH NME (DMB0-dgi 8 Eﬁ? . 2HL 288 M ZHL 2T m T 21 2L 182 m 2, 182 im 3HL023 M,
2Hand D38 {m, 2 i-}l

Intermediate Poo; 1+-(1-Ethylazetidin-3-ylipiperidine-g-sulfonamide

HGH MO o
¥ F EaNy T AN N
Ho N & ed - & SR AR 3 §
HiN-§—{ N {/:\m HaM g*{ N ;\m«,\

O

[8229] A suspension of 1-{azatidin-3- piperidine-d-suifonamide dilwdrochioride (145 mg, $.48 mmol} in acetonitiile
& mi) was slied with rethylamine {813 mi, 85 mg, §.54 nwho ;m; 34 nunuies. To fhis was ad&ed cetaldehvde
{3.03 mi, 258 mg, 0.6 mmatl) and sadhum ¥ zat:atm(yhcrcwcratﬁai 22 mg, 0.86 numol). Tha siiiving was continuad for 20
hours amﬁ then the mbilure mncemra ed in vacuo. The residug was dissolved In methanal d;cworo*rema w{tl)and
puritied by chroy 'ﬂamgmm 1y (40 g Stileycls S&EZ carlridge through & sywinge tifer and sluted with 5-30 % 2.8 N ammonia

in methanot / dichiorom wawe} o afford the title compound (73 mg, .28 mmal, yield 83 %)
TH NMR {DM3 Q—Ql, B7V{brg dHLIAB (M 4 H), 288 {m, I H, 277 (m, 3 H) 1.8
157 {dag, 2H)and .88 {1, 3 HL

(.'n

{br d

[
i
e
~
%
b2
x

Intermediate Pas; 1-{Cyclobutanecarbonyiipiperidine-g4-sulfonamide

G
HN=S=0

(\

HoN- G0

fe

i)

-4
s
3

[0222] Prepared as described {2.2, Ji wiperdine-d-suifanamide {(Intarmediate P} using cyciobu-

%a"«e{:a*buwi chiotide instead of iriducr*aceﬁc anhyd e o afford the tile compound {158 myg, yvield 84 %%
HNMR{COCLY 8 =4.81 ¢ 3 & W THE 328 iy TH) I8 m THL IO T HL 2808 T HL

2..:( i, SHE 220 i, 4 H), 152 0m, T H), VHyand 172 gm, 2 HY

55
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Intermediate Paa: N-Eihol-g-sulfameovipiperidine-1-carboxamide

o NH.,
H o
MaN~G Q=g=0
~ i
SN i N
HE! L b I N )
i W0 i
H
2N
07 'HNH
L
[0223] Toasuspension of piparidine-d-auifonantde hydrochiorio aold (200 mg, 1.0 mmind, 1.0 equiv. jand trie“hvia“nme
{0.34 mb, 2.8 mmol, 2.5 squiv.} in acelonitiie {10 mL) was added of hyi isocyanale {79 pl, 1.0 mmol, 1.0 equiv). The

reaction mbdure was sthiveqd overnight ang then concantrgiad in vacue. The crude product was coated on Agtlient Hy-
dromatrix and then submilted i normal phase fiash chromatography on siles gel using dichioromethana rzd a mixture
of methanal and iriathylamine {ratin 1.1} 1o afforg the title compound {1471 mg, yisid 80 %) which was ysed without any
further purificalion.

THNMR{DMEO-0 ) 656 78 (bre. IHL 40408 211, 298 (m, 3HL 2.6 L 2 H), 1.891{d, ZH), 138 (m. 2Hjand 098 {1 3H}.

O f‘sz
Ha ’ ={3 o Q5=
HC! ’f\ + ;«m”ﬂ"pg RVE—
\\ﬁf' | b \ -~
G’fj\ H

[8224] Frepared as described for N-lso-propyi<4-sulfamoyl miper‘dine-? -carboxarcide {Intermeadiate Pg) from piperid-
ine~4-sulfonamide hydrochiotic acld and N-methyi- T H-imidazole- -carhoxamide, bul no d-dimethvlaminopyrimidine was
reguirad. The tiﬁﬂ mmpﬁ gricd {12 mg, yield & 95) was uses without purification.

TH NMR {QD =4 “ia{ LRHL I8 m, T HL2T8 0, BH}, 2 2£} e 2Hjand 178 (m, 2 H}

Intermediate Pag: -(Methvlsulfonylpiperidine-g-sulfonamide

NS5O O=8=0
: P (g} Q\ Pad ffr
R j B
N éf (O P
H

peridine-
sas used withowut

"C‘,l

[G225] Prepared as described for 1-(2 2 2-riflusroacetylipiparidine-d-suffonamice {termediate Pé}f Qf
4-suifonamide hydrochiorie acd and methanasulfonic anhydnide. The tille compound (18 mg, yield T 3% pw
su:ifcjim

HMMR (CO00) 5= 3.90 (m, 2H), 3.08 (m, 2 H), 2.82 (m, 4 K}, 2.23 {d,

S‘),

2 Hyand 1.8

Lok

o2 ML
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Intermediate Pag: N-Eithyl-g-sulfamoyipyrrolidine-i-carboxamide

£ .
(‘;;\ NHZ o %S,.‘ E’%‘HE
SR N
& A JS\} ES m‘if{'} ; * i z"}
SV AN FoN
’ \/] a NH
£

[0326] Prapared as dessribed for M-lst-propyi-d-sulfamoyipiperiding-1-carboxamide {inlermadists P} from ethyl jse-
# cyanate and pyrraiidine-3-sulfonamide | bl no ddimathylaminapyrimiding nor iristhylamine were required. The title

cormpound {13 mg, yield & Sk )was used cruds without putification.
HMNMR{CDODES=381 (m THL3ET (m, THL3E (m, 1HL 318 {m 4 HL 238 (m. 2 H)and 110, 3 H).

Intermediate Poé: N-iso-Propyl-g-sulfamoyipiperidine-t-carboxamide

N

O
Ot NH, C}\N,E\&Z
v g
§ AR R j
fﬁ\‘ N
M M NGN T.,
G
[3227] Prepared as described for M-iso-propyi-d-sufamovitiperidine- {-carboxamide (Intermediate Py from Boprep
% isacyanate and piparidine-3-suffopamide hydrachinride o afford the iitle compound {011 g, §.44 mmod, vield 41 %}
THNMR(CD,ODY §= 385 {m, 2HL 288 (i, ZHL 277 (br € 1 HE, 228 {brd, 1 H)L 200 {3 2 H), 185180 {m, 2 H}
and 113 {d, 6 H)
. Intermediate Pav: 1-Methvipyreolidine-g-sulfonamide

QL NH; o y

./ f\bﬁ "ig\

§ 3 ("} - "~
“i\j HT T

[0228]  Tua suspension of pyrralidine-J-sudfongmide (180 mg. 1.0 v, 1.0 squiv .} and farmaldehyds {37 56 inwater
aighilzed with mathanoel 78 pb, 1.08 ramsl, 1,08 squbv.} in acetordriie (10 mi b was added sodium tacsionybormshydride
{268 mg, 1. 25 mmal, 1.28 sgquiv. ) The reaction midure was stirad for § days atinom lemperature and then cancenirated
40 i vacuo. The cruds madenial was disacivad in methangl, coated on hydromalix and then submitted Yor nomal phase
fash chramatography using dichioromethane and a mixture of tristhylamine D mathana! ratio 111} as eluent 1o afford the
fitle compaund ivpure {80 mg, vield 43 %) which was used a8 such i further reactions.
THNMRCD,OD =378 {m, 1 H)L 318 (m, 3H), 288 {(m, 2H), 270 {m, 1 Hyand 243 (s, 3 H

P
£n

Inte diate Pai: i-Hilwlpyrrolidine-g-sulfonamide
LNEy S NH
M\-"" = ~ f\i aoveeeeconeanneeeeconennnoedisre 7 TN
3 i \J .

- HN, /
& N A Wt

{322&«}} Prapared a8 described for taihvipiparidine-d-sulfonamide (Inlermediate P8 Tom pyroiidine-3-sulfonandde

aﬂa ethy! iodide. The Hle compound {78 my, viekd 42 %) was usxsé withowt futher purification.

H NMR (OO0 8=377 im THL IO THL 272 {m 2 H), 257 (m, 3HL 218 (m 2 Hand 1188 I HL

55

57
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gz -Acetvipyrrolidine-g-sulfonamide

{023 Pi’*‘"‘&f’eﬁ as described for 1-{2,2 2-trifluorcacetylipiperidine-d-sufonamide {Intermediate F) from acetic an-
hydride (1.0 equiv.} and pyrrolidine-3-sulfonamide. The ttle compaund {78 myg, yisld 38 %) was usad without purtiication.
W THNMR{CD,0D) = 388 {m, 2H), 378 {m, 2 H}, 282 {n, THL 241 {m, 2 H) and 208 {s, 3 HL

Intermediale Pag; -Cyclopropylpyrrolidine-g-sulfenamide

O, i O
5 \‘f_‘,NHz O Qg \J\\c\,NHQ
S R Tt A P
% ; # S
HI 0 AN N | ©

[8231] To a suspansion of pyrroiidine~3-sulfonamide {150 mg, 100 mimod} and 1-{athaxycyciopropoxy timethyisiane

2 (0.4 ml, 2.0 mmal, 2.0 equiv.] intelrahydrofuran (S mbl) and methano! (S mbywas a\.rier% ageeatic acid (012 mi, 2.2 mmal,
2.2 equiv. Yioliowed by sodium cyanoborghydiide { 4mg Sromed, 1.5 agulv. ). The reaction mixtura was stirred avernight
and hen ¢ ﬂref\tra'ecs i vacue, The crude was dissalved in mathanol, maﬁ—tﬁ oft rydramatiix and then submitted for
normal phase flash chrarmatography using dichioram ma"e ahd a mixtire of risthviamine | methare! (vatio 171} as aluent
§~a afford i:i'ﬂ E‘tie cempnum ;’?‘5 g, yisld 38 %)

% M MNMR (DMSO-dar = 87545, 2HLAST 0y 1 HL 288 {L T HL 280 1 H), 274 {m, 1 H), 258 iy, 1 HL 201 . 2
Hy, L84 oy, 1 HY 828 {m, H} and 3.38 {m, 2 Hy
Intermediate Pag N N-Dimethyl-g-sulfameovipyrrolidine-t-carboxamide
3 O

Y

NN
N NN N Oy NH;
" H e Lo/ N .M
J;’\ﬁ,(- \\ + & .
35 BN @ S \E
\M“‘
[0232] To e solufion of carbonyidinidazole (363 mg. 1.88 mmal} In scstonitriie (10 b)) was added dimethyiaming
hydrochierida {122 mg, 1.58 numl, G2 equiv. ). The resulting solutian was sliowed fo slirfor 1.5 howrs atroom fomparaiure

40 after which flethydandneg (G.3mb, 2 8mmol 1.2 eguiv.} and pymraiidine-3-auifonanide {254 r«'g, B ramsd ) were addsd.
The reaction mbdura was stirred for 3 hours before exdra igthylaming (.3 mb 2.0 mmol, 1.2 eguiv. b wag added o the
suspansion, After stirving avemight, mors carkonyidiimidazola (288 mg. 1.88 mmal, 1.8 aguiv.), and 2 i dimethylamine
iy telrahydrofuran (8,83 mi. 188 nuvel, 1.0 eguiv.) were added. The reaction mixlure was haated 10 58 C ovemight,
and then more dimsthylamine (2 0 wtetrahvdm uran; 0.83mik, 1.68 ramad, 1. Oeguiv ywas added. Afterheatingovernight,

45 more dimathyiamine {2 Min lelrahydrafuran 4.2 ml, 8.3 mmal, 5.0 squiv ) was added. The reaction mixturs was again
heated ovemighl Ugon conling the eaf:t on dxdure was concenbrated In vacuo, The crude was dissolvad in mehanod
coated on ydromatrid and then submitted for normal phase flash ciwvomatography on sllicage! using ﬁ:cmammemane
and g mibturs of 3.5 Mammonda in :‘:-e‘?‘a'ﬁm as giyant to afford the fitle compound, sl nod complataly puare (35 myg.
yiekd 18%). The product was used as such.

&G THMMBOMSO-O 5=7F 4305, 2HL 38 (M, 2HL 373 (m, 1H)L 3

ﬂ'l

88 ¢m, 2 H),

s
]
mf
s}
o
0
m
f;..
[
m
i3
3

Intermediate P32; t-iso-Propvipyrrolidine-3-sulfonamide

_ G, NH, 9 O LNH,
5 5 M 5
PR S WA
] O T
Nt 7 M
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[0233] Prepared as f‘&scmedfa t-oyciobubyvigiperidine-4-sulfonamide {(ntermediate P14} from pyrrolidine-3-suifon-
amide and acefone, bul no bigthylaming was required. The title compound {130 mg, vield 67 %) was used withoud
pmf catinn

THNMR (O HLQOE’}: §= 378 {m, TH)Y, 32381
ZHyand 147 im, B H)L

1982
3 N ¥
LRI

I

b2
4
[
[T

256 {1 HL 288 m. 1 H, 2252 (m. 1 HL, 2.21 (m,

e,

ntermediate P33 Arstidine-Jsulfonamide

Step A: Benzyl S-sulamoyiazetidine-1-.carboxylate

18234)

)
\
!

mil A
o= 8~<>M Q—i N

I

[O235] A soiution of ammoniurn hvdravide {25 % Inwater ;.2 mb, F3mraol 10.0 equiv ) was gdded o banzyt 3+ rhso—
rosuffonyila :et«siznﬂ-‘-t:a'hox,a e {2.1 g, 7.3 mmal, 1.0 equiv.) The suspension was stirred at room lampersiurs for 2
reaction mixhire was then acidified {o pH 8-3, using hydrochione acid {2 *:

minuias to afford & clear solution and the

agusous} and exiracted inlo syl scadate.
and then concenirated in vsouo fo affond the
further purification,

H N?»«F{ (CDCLY =7 38{m GHL 18 (8, 4 H)L 440 {im. 4 Hiand 4 80 {nmy, T HL

T
i

i
he arganic layer was washed with brine, dried over sodiun sulfale, filerag
Gt corapound {1.52 g, 5.52 mmad, yigld 77 9% which was used withowd

Step B Azstidine-3-sulfonamide

[0238]
g? & Q
N, B

LR

[8237] A suspension of benay 3-sufamoyiazetidine-1-carboxylate (1,82 g, 5.62 mmel, 1.0 aquiv.} in alhyi gcatate (30

;i) was flushad with a fiow of nifrogen before PEC (10w %% ioa diny g £55 mg, 0.856 mmnd, 3.1 eguiy. "‘va*s sddad and

fhe fiask was fhen fushed with hydrogen. The reaction mixiure was hested o refhsx for 20 hours under hydrogen
atmcsphere {halloon}, Upon cocling the suspension was fiilered over Colite® 545 and the Talile was washed edamwei ¥

with mathanel Tha Hlirates were combinad and concantratad in vaous o afford the Hils conpound (541 myg. 3.57 mmol,

yiekd 70 %) which was used without further purification

THNRMR (DMSO-0r 5= 8.9 {rs, 28, 408 i 1 HL 374 (L 2 Hyanud 3

I_‘E“)
[4%]

B3 2H

rtermediate P34; Quinuciidine-3-sulfonamide

Step A {Quinuclidin-3-yl} ethanethioate

18238]

58
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N,
Y
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£
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[0238] To asolution of iidphenyiphosphine (412 g, 187
haih was added di-lso-propy! azodicarhoxylate (3.1 mi, 15
18 minutes during m;m time = pracipitate appeared. 3-Quinuctidine! *’* £ g‘ 7 QB Tl &‘ oquiv. ) was added, followed
by thiogestic acid {13 mbL. 157 ramsd, 2.0 equiv. ) and then e ice-bath was ramoved and the grean solulion was stirred
for 2.5 hours, T?\e reani on miiure was concenirsted in vacwo and the cnide materal was purified by normal phase
ﬁasi“ chromatography using o ‘hiom":eﬁ“m ¥ and rethanad g8 shsent o afford ths Hlle compound (881 mg. vield 38 %)

HNMRCOCHES =237 m THL2ST im BHL 277 (g, 1 HL 2338 3H .92 (m, T HL 1.8 {m, 3 M e .67 (m, 1 Hy

‘vv‘-
£
-§
2 3
3
G R
=
X
s og
02
&
-]
TR
=1
=
B oy
Sw.(“
-2
» B O
oo
e
LS
‘fé:’
33
£,
3
5 5o
p 58
g@f‘
&
& o=
= m
P
af’
(%]
i:,‘:‘b

Step B: Guinuciidine.-3-suifonamide

10246]
) O ‘
5 o 5 Inl
ri e S e
i ! i v o {7 R
3\'3 !\,:\ -

[0241] To a suspension of Mohiorosuccinimide (1.7 g, 12.5 mmal, 4.0 eguiv.} In acetonilriie (7.0 mb) was added
hydrochiorls acld {agueous, 2 8, 1.2 md, 250 “mfwi g, S gquiv. ). The solution was cooled in @b oa-bath, sfler which &
solution of S-{quinuciidin-3-vi} ethanathiogts {681 mg. 3.14 mmuol, 1.0 equiv.} in acelondirie {3.0 mb ) was added and the
ine-bath was removed. The reaction milire was stired for 45 minutes and than addad drop-wise 1o g solution of
gmmonium hydroxide (25 wi % Iywaler, 28 mb, 180 mmod, 51 equiv.}). The mixturs was stirred for 10 minuias and than
concerdraled in vacuo. The resulling oiid was susgendad i methangl, fillsrad and the fltats was concentraled &
vaoua. The crudse was purified by reversed phase flash chromaiography (see "Expetimantal Methods”, "Purification
Method 17} using waler ang methano! as eluent i afford the itle compaund impure (8§83 myg, 8.22 munol, vield 7 %

I NMR (DRS00 5= 3,79 im, 1 HL 385 {m, 4 H), 3.07 (v, 1 H), 288 {m, 1 H) 238 fm, 2 HY, 223 i, 2 M and 2.01

Intermediate Pas: - (-Ethylpiperidin-g-vhpyrrolidine-g-sulfonamide

‘3 _NH,

% | \ .
5 - \‘\"\ + Q

HN/:I ? ‘, P\J ®
N e

(02423 Prepared g8 describad for 1-cycichulyipiparidine-4-suifonamide {Intermadiate P14) from pyrrddidine-3-sulfon-
aivide amnd 1-ethyi4d-pipardons, hut ne Fisthylamine was required. The orude compound was purified by normal phase
#ash chromatograghy using dichioromethane and & midture of 3.8 3 ammonia in methano! a8 elierd 1o alford the fille
compound {217 mg, vield 83 %),

TH NMR (E8ISO-d: 5 =631 {8, 2 H). 358 {m, 1H)L 300 {m 3 H), 28
(L 2N T8 m, 2H) 149 %ws 2 H‘s and 1.07 4. 3 H)

f,

CG i:)}

3
b

Ui
(9

{m, 4 H

244 fm. 3 H), 208 (br s 1 HL 20

intermediate P36 {1R", 3R 58" -8-iz0-Propyi-B-azabicyciol3. 2. joctane-3-sulfonamide

Step A tertButyl {1R°38° 58 R3-{{methyisulfonyilony)-f-azabioysio 3.2 1joctane-Sqarboxyiate

10243
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f0244] Toamixturs of iet-bulyl Z-exo-hynroy-B-azabicycia]d 2. 1jociane-S-cathborylate (3.0 g, 13.2 numal, 1.0 aquidv.
ang N M- zizsa;:mu«;‘e‘byiaw & 3.0k, 17.2 mmol, 1.3 84 uw; v dichioromaethans (86 mibwas added methanesuifony
chioride (1.1 mbL, 4.5 mol, 1.1 el W} The reschisn ibdure was stiread for 2.5 hours & woom temperature and than
he sohution was washed twite w st“& r, once with brine, Hhen dried over sodium sutfate, fitered and concantraled in
vacoo to giford the Ble compound {4.&5 g, 3.8 mmad, quantitalive yiald),

TH NME QDT 6 = 5.08 {m. 1 H}, 4.28 (brs, 2 H), 3.00 (s, 3 1} 2” Oi{brd 4H), 1.82{brs 2H) 163
144 (s, @ H}

3
#
55
3

Step B tert-Bulyl {1R", 3R 587 3{avetyithicl-R-azabicycio[d.Z {loctane-8-carboxyiate

10245

AOMs

o2 Nr o Oul N
Sy Y

Ch
A .

&

AV

[G248] Toasolufion of fert-butyl (IR 387 887 W3- {imethyisuiforyhiosy -S-amzabicycioid 2. 1] octaneg-S-carbonyiate {(4.08

g, 13.2 mmaol, 1.0 aquiv) in dimethyiformamide (50 ml) end acatoniirile (13 mLpwas sdded potassium thicsceiate {452
g, 3%.2 mmad, 3.0 equiv.), The reaction mixture was hema(: o refiux for 1 hour and than aliowed o cool to room

femperature. Brine andsihvwt acelatewere added it the solution and affer thowsughumixing the arganiciayer was separated,
washad twice with bring, dried {over sodium sulfale), fitered md cuncentrated in vacye. The crude ratedal was prified
by normeal phase fash chromaingraphy using ethyl acelate and heplane as siuant fo afford the fitle compound {2958 g,
yiehd 78 %)

THNMR{CDCL L3 =4.00{brs, 2H)L 388 1H) 242 frs, BH}, 20

]u

{5, 3HL1.88im 4 H) 164 {ra, 2H}and 144 {5, B H).
Stap O tert-Butyl {1R° 3R 58" -3sulfamayi-B-azabicycin]l. 2 Vjoctans-8-carboxylate

18247]

[0248] To a sohdtion of ferbbulyl (1R7, IR B85 3-{acelyithiol-8-azabicyclof3.2. 1lociane-8-carboxyiate (2.

mmael, 1.0 equiv.} vwaler {103 mbl) and acetic aoid {103 mi) was gdded N-chicrosuccinimide (4.1 g 30.% mmol, '*C
eguiv. ). The reaction mixiure was stirred at room temperaturs for 1 hour and then concentrated i abowd 285-30 mb belure
tf“»-: resulting solution was added dropwise fo g solulion of ammoniur hydroxide (25 wi 3% irvwaler; $00 mb) and afier
that stirred for 10 minudes al room lomperature. The solulfon was then ascidified wWith lnedrochionc acld {aquenus, 1 M)
o pH Y-8 and extracted with eltvt acelale. The organic ayerwas washad with brine, dried over sedium sulfale, filerad
and concentrated n vacuo 1o afford the e compound ,mpure 387 mg. viedd 12 %) which was used withouwt fsther
purifioation
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TH NMR (DO

n.z

5=433 {brs, 21 311 fm, 1 H)L 200 (m, 4 H), 1.82 im. 2 H), 1584 {m, 2 H) ang 1.44 {8, 5 H).

Btep I {1R7, IR, 58" MBAzabloyciolS. 2. 1joctane3-sulfonamide hydrochioride

(8244
'Y
*\:/ \{‘%f
-~ ? e ,rﬁ . N
= Y N &= YT NH,
H H b i
QYN\ 4 . HM. ]

[258] To s solution of terbbuty {(1R3R". 58" -3-sulfamaoyi-B-szabloycin{3.2 {joctans-B-carboxyiate {387 myg. 1.33
e, 1.0 equiv]) in dichiorameathane (10 mb) was adoed hydrochiorin acid | 4 ‘vi n dioxang, 33 mb, 133 mmad, 0.8

zquiv. i The solufionwas slifred at roora lamperature for 1 & hours. Then the solventwas decantad and dichioromathane
was added ang then decanied again. This aﬁamew fhe {ifle compound impure {200 mg. vield B8 %] which was used
without purification.

TH NME (DMSO-d) o = 840 (brs, T H) 8.
188 {m, 8 Hyand 1.¥9{m, 1 H}.

]
s )
&
5
7]
X,
[+2]
(4]
s
&
=
w
a8 ]

Hi 401 {m. 2H), 332 0n THL 218 {m. T H),

Step B (1R 3R, 58" -B-iso-Fropyi-S-azabioycinll 2. joctane-3-aulfonamide

19251

\.

OO0 \a »’f

Y
o~ S SN Ao B :\i P >
{‘3]’ N §“33 ‘\\,\E

HN
HCI

[OR53] Prepared as described for -cycichulylpiperidine-d-sulfonamide {Intermediate P14} fom (IR"3R" 538")-8-
azabicyeind 2. lattans-3-sulfonamide hydrochioride and acelore. The onuds computing was purified i: ¥ normal phase
fiash chrematography using dichloramethane and 8 miklure of 3.8 & ammania in mathane! e aluent to afford the Hlle

compaund {22 mg. vield 21 9%} In & non-homogen2ous siafe, which was used whthou! turther purification.
TH MMR {(DMST-dar 3= 8561 (s, ZHy, 380 (8 2H), 312 {m 2 H), 182 (m 4 H}, 1.50 tm, 4 Hiand Q97 {d G H}

Intermediate Pav: t-izo-Propylazetidine-g-sulfonanside

G O

i Q 1]
O=8—( N  + NN ;x

HEA “ RN

§253] FPrepared as described for 1-cyciobutyipipetidine-d-suifonamide {ntermediate Fi4) from azetidine-3-sulfonz-
} £

mide {infermediale P..) arel acetone, but no inab‘* famine was required. The Hitle compound {12 mg, visld & %) was
\ 337 {1

used without purification,

TH NMR (D80 dei: =887 {bys, 2H), 382 m, 1 H;

I®
&3

3.

(M 2HL A28 4 2HL 232 {m, T Hyand 8t i & HL
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Intermuediate Paf: -Ethyi-{ 4 -bipiperidine |-¢-sulfonamide

o
Oll N, 9 0

. AN

3 Ty B S i N - S . i
N N [ § HaN ‘*:z Y JN-—{\ f\r&'\

j VT . - )

g o i

N “

M Ho

[0254] A *a“se*‘%s;c nafd "-{s‘;seriéiﬂe siffonamide hydrochiotic acid (8. 35 ¢, 1.6 ol ) s sostonitrie {14 b ) was slirred
with fethnilamine (017 g, 224 mb, 1.7 mnol) for 30 minttes. To thiswas addes 1-sthyb<d-piperidone (D215, 023 mi,
1.8 nynol) and sodium t;‘:a»:emxy-m*chyfinﬁe {043 g, 2.0 mmol} The stirring was aliowead to continue for 20 hours and
hon tha solulion concantrated in vacue The cnude materisl was suapendead in & faw ml of dichioromethane / mathanol
{7 N ammenia in methano! {1711) and puified by chromatography (40 g Sloyels SIG, cartridge through @ syringe fiter
e u“mg with 8433 % 3.8 N ammonia § methanol in dichioromethane) in 3*? ord the tlle compound (280 mg, yield 20 %%}
T MMR {CD,000 8 = 308 (m, 4 H), 288 (my, 1K) 282y, T H), 240 TH, 227 {m 2H) 2158 im 4 H), 1

4 18d m, 2 Hrand 11348 3 HL

.

m,

termediate Pag: i-Methylazetidine-g-suifonamide

O . G
VI S I
NH; NH2

[0255] Prepsredas describad for Tmethyipyrrgdidine-3-sulfonamida in‘iememﬁm Pzw}fr@‘.‘azefjdine-}suimnamiﬁe
{intermediate Py} and formaldehyde. The crude compound was pwritiad by nonmal phase fash chromalography ©
silicaget! using dichioromsathane and a mixtures of 3.5 M ammonia in e t"aﬂc% as stusni {0 afford the fille compound gaéi-
mg, yield 18 %)

SHNMR{CD QDR 5= 408 {m, THL 38T (L 2HL 387 S and 2.84 (s, 3HL

Intermediate P40 2-Bthyl-Z-azaspirofi3theptane-d-suffonamide

Step A: fertButyl 8-f{melhyhulfonylioxy-2-szaspire]i. Itheptana-2-carboxyiate

[0258]
kY .
ey N Q. f
Ei ‘/' . . G & S.):
L OO = T O o
g &

'S

[287] Toa solulion of lert-butyl &- %yﬁmxgy Z-aEaepirad. }é*emané-:i—cafboxyéa‘te {2g .24 mmallin dichivrmethana
{25 mb) was sdded triathylamine (2.6 b, 18.8 mmol). The solulion was cocled to § "0 and a solulion of mathanesul-
forwichioride (08 mb, 103 mmalin gl Lharawet"ana {5 mil ) was added dropwise. The miviure was stirred for 18 hours
st room temperature and then mashed with water and bring, dried (sodium suifate], flitered and svaporated o afford the
Htte compound (2.7 g, vield 100 %) as a8 white solid.

B MMB{CDCLY =488 im, TH), 394 {5, 4 H), 293 (s I HL 270 {m, Z2H) 248 {m, 2Hyand 1.44 {s, O H}.

Step B teni-Butyl &-{acelyithin}-2-azaspire]3. Jjheplans-2-carboxylate

18258]
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7 900 700
j,} N O 5 @ —— {jé;«-N\ S o

\ I

etondtriie {10 ml) and dimsthyiformamide (&0 mb} was added potassium thioscedalte (1.57 g, 13.7 mmud}. The reaction
wEs heated to raflny for 18 hours and upoft codling was poufed ibto water {200 L} and iyl acebals {100 mb) The
raixiure was separated and the water laverwas extracted with efind acedate. The combined organic layers wers washed
withwaler (4 ) and btine, beforsbaing dried (sodium suifale), fitlered andevaporated it vactoic affori the tile compound
{1 g vishs 100 %) a5 & brovwn off.

THNMR{COCHLE 3 =3.98 {3, ZHL 390 (0, 1 H), 3.88 {8, 2 H}L. 288 {m, 2 1),

[6288] To a solution of fertbubyl 8-{{methyisuifonyliony}-2-azaspire]3 Jjheptane-2-carboxyiate {1 g . 34 mmol} in ac-

3

| 3]

27 s IHL 28 m 2H an

142 {8 BH)
Step O ar-Buty &-sulfamoyi-2-azaspire]d. Slheplans-2-carbaxylate

10260}

[8281] A mixturs of fert-buby S-{aceiyiiido-Z-azaspire[3. 3theplane--carboyyiale (580 myg, 2.4 mmol}, acelic acki (&
by and waler {1 mbwas oooled in oehwater. Nchiors succinimide (850 mg. 7.8 mmal} was added in portions over a
10 minute period. Than the raaction mixturs was stirred at room tempersture for 1 howr, bafore being poured info onid
SOUR0US ammonium hydredide (80 mi, 25 %) The mixture was sliowed to slir for 18 hours at room temperaturs, before
the solvents were evaporated in vacus and the residus was triturated in telrahydrofuran and decanted. The comined
tetrshydrofuran layers were gveporated and the residue was purilied over sllica, using dichioromaihaned methanol (8:1)
as the eluent. The Hille compound was obigines ag g white foam (340 mq, yiald 38 %)

THMMR (ODCLY § = 4.57 (bra, 2H)L 3988, $ HL 372 im, 1 H), 262 (m, 4 H) and 1.44 {5, 9 H).

Step I 2-Azaspirod.3theptane-Saulifonamide

[0262]

[0283] To a schution of fert-bulyl S-sulfamoyi-2-azaspire[3 3lhaptans-3-carboxyiate (240 myg, §.87 romal} i dichio-
ramethane {10 ml} was added influnracetic ackl {0.28 mb, 3.8 mmal}, The rasclion was stirad for 48 hours and the
sofvanis were evaporated. The rasicue was dizsolved in mathano! and purified ovar Ambariite 410 ion exchange rasin,
o afford the title compound {100 myg |, yisid 87 %) as a pale veliow oil,
HNMR{CO0DN 6 =383 (5, 4 H}, 388 {m, 1 Hiand 284 m, 4 H}.

Step E: 2-Eihyl-Fazaspirold theptane-S-suifonamide

10264

HN
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[0265] Prepared foilowing the procedurg as descried for 1-{prap-2-yn-1-yiipiperidine~d-syifanamide {intermediate
P3) from ethylicdide and 2-azaspirn{2 Jlheplane-S-sulfonamide, The crude material was purifisd by normal phase flash
chramaiography using ethyl acslale and methano! {3011 as sluent {o afford the prodict as a minture with tristhyiamine
salts. The crude product was dissolved in methanol and fitered over Amberlite 410, The sclvent was evaporated fo
mfford the ttle compouns (8 mg. yie*ci 15 %Y.

THNMR{CD, QDR S =287 (m, 1HL 324 {d, 4 1), 250 {d 4 HL 843 (g S Hyand G958 {{, 3 HL
idermediate P41 {l-lso-Propylazetidin-S-ylipyrrotidine-3-sulfonatrdde
Step A 1-{Azetidin-dwiipyrrolidine-2-aulfonamide dihydroshioride
[8288]
N O :
oo NH HOS .HCE ‘“’-\\ SNy
"'*"hs\,.-‘f ‘A Wﬂﬂ% : W
Bog- %\/1>~§\ P C e’ ]
N AN

,}.

[8287] To a solition of fest-buty! 3{3-sulfamoyipyrrolidin-T-viazslidine--carboryiate (726 rag, 2.38 mmoi, 1.0 equiv.}
in a:cmﬁmﬁetnane 5'24 rﬂi.;« was added hydrochioric acld in dinxane {4 R, 5 Omb, 23.8 mm, 10.0 squiv.} The rasclion
mivture was stirrad for 1.5 hours and then concendrated i vacio in afford the e compound as & dihydrochioride salt
{T74 myg, 2.38 nwnod, y §E§(§ 100 9% which was used without pud ﬁcatzm

HMMR {(DMSO-ofgh =980 (rs THL ST (ore, 1HLTZ24 G ZHL 43 im 48, 411 i A HL 39T {m, 2 H)and
,.La {m, 4 HL

Step B: 1-{1-ilso-Propyiazetidin-3-yiipyrrolidine-3-suifonamide

10268

no MO AN O N

O
!“'\""\m 3.}\\ ; B ‘V‘E\ iy
HN. >N o A B«Ni}wm,’j G
s

[0263] Prepared as desaribed for 1-cyciobulyipipeddine-d-sulfonanide {iIntermeadiate P14) Fom {~{azetidin-3-ylipyr-

rotidine-S-siffonamids dihydrochionide amﬁ aogtone, bt 2.8 equwazmt of teihyviamine was reguirgd. The orude com-
paund was putified by nommal phase fash chromalagraphy u‘«sv’g chicromathane and a nidure of 3.5 M ammania in
methanal as sluend to afford the &ille compound {84 mg. yield 38 %
THMMR (DMSTG-:r =681 5, 2HL 388 (1 HL 323 L 2 H)L 2
THL2ZZ2T M THLZ20 {m, 2 and 081 {d 6 M)

e "‘"
09
»e]
3
.
I
3
5
fon]
E
[
X

Hi 282 {n, 2HL 238 (4.

¥-8-Ethyl-8-azaticyelo[3. 2.1 joctane- g-sulfonamide

{3‘ [N {.-
TS Ay ~
*’“\ﬁs“wg\s : - ié\x]/ NH;
3 E § * \#“ l N \?”
HNLL

{83?‘&3} Prapared ax described for 1-{prop-Zd-yn-t-yhipiperidine-d-syifonamide {ntermediate F3) from indoethane and
{1, 3R 55 r8-azakinyciofd 2 1ioctana-3-sulfonamide hydrochianide. The Mle compound (38 mg, viald 41 %) was ysed

¢\ i‘i- voul further purification.
H NMR (DMS0-g1 8= 883
3

fors, 2H), 387 {(Urs, 2H, 310{g. 2 H), 298 {bras, T H)L 288 {m, 2 HL 230 (m, 2 H),
241 {m, 4 Hyand 1,11 i, *

H)Y
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o o
3] ~ N \ﬁ ‘.‘,e“‘\ ‘ f[
I T e R
KNH, Ko

(G274] Prepared as descrived fov V-eihyipiperidine-d-sulforamide {intermediate PE) from azelidine-3-sulfonamdde
{intermediate F33)and ethy! lodide. This affardad the Hlie campound impure {15 myg, visld ¢ %) which was used without
further gurificstion.

THNMRCE,ODE 3 =343 (i, THL 381 (1L S HL 3828 2H), 274 {g. 2 Hlang 102{ 3 H)

z,2-Trifluoroacetvi}pyrrolidine-g-sulfonamide

.""\ N
5 o . . NHy
i | S i !*\a\\,f“‘\\
H o kY : \ ! D
Fal

(0273 Preparedas described v 1422 Z-vflucroacelyljpiperidine-4-suffonamide {imermesﬁaie P&yivom pyrralidine-
G-auifonamide and dis-rfiuorcacelic anhydnds. This afforded tha litle compoung (72 myg, yield 38 %which was used
watho g purification.

HNMR (CO00) 6 =408 im, 1

fII
et
‘J)
e
,3

3 H), 3.83 (m, 1 HY, 248 (. 1 H) and 2.38

"‘,D

fm, 1 H)

Intermediate Pas: -{OvalopropyimethyUpiperidine-g-sulfonamide

a‘

L NH; Bk
i ———

\} AN

R N —~— .({;\:ﬂ

- e

/\'
‘\}

P

-

~-NH

[0273] Prepared as describad for {-ethyipiparidine-3-sulfonamide {Intermediate P15 using pi-‘)@“&éirﬂ&-}suimnamisje
mdfm,l {oride (0.5 g, 3.2 mmal) and indomethyl-cyclopropane {828 mb, 058 g 3.2 mmal) I afford the litle compauind
028 g. 1.26 mranl, vield 40 %} after colum purificstion,
=341{brd, THL33T{m THLZ8 brd, 1 1), 244 {1 HYL 23688, 2HL 22
v, 2 HL 080 0m, T HL UST (. 2 Hyand GG (m, 2 H).

Ei

]

Py
.
-l
i
g
=

O O
Os1-NH; Ouil, NHy
[}\ ™

N N

[0274] Prepared a8 describad for {-ethyipigerigine-3-sulfonamide {(Intermediate P15 using piperidine-3-sulfonamide
hydrochioride (0.8 g. 3.2 mmol} and methy! odide {(0.20 mb, .45 g, 3.2 mimol} fo ghve the fitle compound {034 g, 135
m mol, vield 43 %) The orude product was used without further purification,

THNMR{CO,ODY 8= 32-34 (m A HL 287 hrd, 1H). 245 (s, 3HL 2238 (r L, T HL 220 m 1 HL 1850 {rd 1 H)
and 1.5-1.8 {m, 2 H!

¥
x
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Intermediate Pan Beneyl g-sulfamoyiazetidine-i-carboxylate

~ )
B P N
W ~
SRS HaNT )y
Y il l Lept By
\\?j"'"{ x«#’{jj ‘\*fwo\ i"” \
4 e #
4 - & N
{83‘?53 To g stirrad solution of benzyt 3-{chivrosullanydiazetidine-1-carbogriate {2.0g, £.5 nunol} i dichis r;amethar*é

O mib) 8t © °C was added ammonia 7 E\jz in roathanal, 30 mb). The resultant msxm*e was slirred overnight, slowly
warming &0 room lemperature and mm Lo ceriza ed it awhite safid. riturzled with THF and the reaulling titls compound
isolated as g while solid by Bitralion {yield 35 %) and used without further purificaion.

TH NMR (CD,0DY 8= 7.3 (m, 8 H), 5.95 i

\

:wx Z2{m, 2HL 413 M, 2 and 247 {m, T HL

v

g-suifamoylpiperiding-i~carboxamide

3

i;'-‘ § ?\Ha
HaN~820 NN O 8=0
f,«"\\ M ! . ,«3\\

Hot [ ]+ NG L
S o

N N7

[0278] To a sohuthwy of tarbo fwidnmadaz e {162 mg, 1.0 mmaod) in acetonitriie {10 mi) was

hydrochioride {81 mg, 1.0 mmol} and the solulian was slirred overnight at roam lemperature. Tristt .vsazméne :Sé: mi_‘
&0 ramed, 3.0 sguiv.} and plps ndme—-s—susfmammie hydrochione acid {200 mg, 1.0 mmal} were ad suspension.
Tha resclion mixture was stirred overnight and addiiona! pottions of carbonyidiimidazole {162 mg, 1.0 mmm;‘ friethyl-
amine {B.43 mb, 3.0 mmod, 3.0 equiv.) and 2 M dimelhviamine in lelrahydrofiran (0.8 mb, 1.0 mmol) were addded, After
stirring overnighd, exira 2 M dimsihyiaming in letahydrofran (2 md, 4.0 mmol, 4.0 eguiv.} was gdded. The reaclion
rabxture was then stirred at room tereperature for 3 days, before being ransfared to a microwave vigl and addiional 2
M dimethylamine in tetrahydrofuran (2.0 mb, 4.0 mmol, $.0 sguiv ) addad. The vial was healed to 50 °C m@m:dﬂi ard
then concentrated in vacyo. The cnude was disscsived in methancl, costed an hydromairix and then purified by normal
phase fash t’h“"ff‘a'mi‘ap"“\»‘ using dichioromethane and a midiure of Hethndandne and methanod {rafio 1:1) as sluend
m afford the Htle compound {73 mg. veld 31 %)

£,
[
L1
[+X
&
oot
.'.5

b ,.

H NBAR {(DMBO-d i 6= &3,?2 SHL380 2HL 288 {im T HL272{m SHL 1.3 (d 3 H), 1.52{m 2 H}
Intermediate P4R: {{1-dsopropyl-azetidin-d-yiipiperidine-d-sufonamide
Step A: fert-Bulyl 3-{<{-sulfamoyipiperidin-t-yijazaelidine-{-carbmylate
2T}
. Boc-»i\a:>-—o R
PN T TS
HN PG, T Rog-N S-»-N S NiHs
S/ B & \,,f
HC O

[0278] Prepared as describad for -oyniclutyipiparidine~d-suifo de ntermediabe P44} from pipasiding-d-suifon-

&

amide hydrochioride saif {035 g, 1. B mmadyandd 1-Bog- :e-;e:ismr‘e{ g 1.8 mmol using 2 aquivalents oftriethyiamine,
The crude compound was purified by normal phase flash chromatography using dichloromethane and a rmx*w of 3.8
i ammonia iy methano! as siuen! o afford the e compound as & while waxy solid {238 mg. visid 47 %)

HPLO-MG: 100% (ELSDY, M 218+1 {AUP pos.;
TH NME (Methanobd, ) § = 437 {5, Jﬂ 394 {dd, J= 88 T 2Hz, 3H) 377 {dd, J =90 53 Hg, BH,L 308 d =
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7.3, 5.3 HE 1H), 300 - 2,87 (m, 3H), 222 - 2.08 i, 2H), 1.88 - 1.70 {ny, 4H}, 1.41 (% 8H)

Btep B 1-{AzetidinJdwiipiparidine-dsuifonamide dibydrochloride

(8279}
HEH MO o
o~ NN S
i ey N 5 Fm ik
Boo .4\... Q\m\“:’ \f \ i

fert-Butyl 3-{d-suifamoyipiperidin-{-y azetidine- 1-carboxylate {3.23 g. .7 mmad} ffom step Awas suspended b HC in
diovarne @N, 2mb, 38 %mﬁ% ; and stirred for 20 howrs at ambiant lemperature. The sobvenis weres evaporated in vacuo
and the residue stripped once with diokane (25 ml) to afford the crude produnt {280 mg, quani. yisld), which was usad
as is in the nex! step.

HPELC-ME: 97% (ELSD), R 281+
TH NMR (Methanol-ody: 3 = 4.72 - 4.87 {m, 2H), 4.44 - 428 {my, 3H), 381 W, J = 117 He, ZH). 3.28 (o, 5 = 11,
4.3 He, 2H), 301 {8, 1H 4 icet N . ) e

Step O 1={1-lsopropyl-azetidin-3-yiipiperidine-{-suifonamide

10780}
C?
HCH HCY . o » i ) \ C‘
HNi>-N \Méwf\i‘%w S—_— \"“‘\\f/"‘i\ r"‘S“NH N
o4 < C

[0281] Prepared folipwing the procedure as described fov 1- ycs sutyigdperidine-4-sulfonamide {intermediate P44}
from i-{azetidin-3-¢ipiperidine-d-suiforamide dilvydrochioride {100 mg, §.31 rmoi) from step B and acstons {0.63 nd,,
22 mg, §.28 ramag} fo yisid the titis compound az 8 while solid {74 mg. vield 87 %) aflsr colurart chromnatography.

HPLC-MS: 58+40% (ELSE) showed two peaks both have & 282+1 (ACH pas.)
H NMR (Matbanold,y 3 =358 J =85 Hz, 8H). 3.02- 2‘82 {m, 6HD, 248 (h, J= 82 He TH, 2153 {ddd, J =
120,42 22 Hz, 2%;. TES g, J= 413, 21 Hz, 2HL 177 g, J= 124, 35 He, 2H) 687 {d J= 83 Hz, &6H)

Intermediate Pyo: 2-Isopropyi-z-azsaspirols.g3lheptane-6-sulfonamide

“ O

K i p A il
HN\><>—S-NE>L, : YN >SNy

i = 7 & 5

[8287] To a schition of 2-azaspiral3 3theplane-t-sudfonamide {50 mg, 0.5 mnwol) and scelone {25 mg. 8.43 mmal,
1.5 squiv.} in scetoniiniile {5 mbl) was added sodium tacetonyborchydride (8% mg, 043 mmol, 1.5 equiv.). The reaclio
m yture was stirred for 18 hours al room lemperature and than concentralad in vacus. The wrude material was dissal ve‘*
iy methanol andreaiad with Amberiite 410 onexchange resin. The mixfure was fillared and the methanclwas evaporatad.
The residus was fiwrated in THFE. The mixiure was fillered and the THF was evaporaled o afford the tille compound
wC‘ mg, yield 55 96 which was uﬂed as such.

HNMR {CDQDY 6= 371 {m, 11}, 3.25 (v, 4H) 283 {my, 34}, 2,33 {(my, 1H), .83 {d, 8H)
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Intermediate P51 2-Methyl-2-azaspivol 3.3 heplane-6-sulfonamide

o~ s
{3 bod
oy N SN+
HN X SN N SN
N W 2 i 2

Q Q
(0283 To s solulion of 2-azaspirall. Stheplane-5-sulfonamide (50 myg, 0.28 mamol) and formaldehyde (32 pl, 37% in
water, §.43 mmal, 1.8 equiv.) in acelonitiiie {5 mb ) was added sodivr iraceloxybarchydride (80 myg, .43 mmol, 1.6

equiv ). The reaction mivture was stived for 18 howrs i room temparadurs and then consentraled in vacuo. The gude
material was dissolved in methans! and treated with Amberiite 410 lon axchangs resin, The mixture was fitered and the
rmathano! was svaparated. The resicus was itursted In THF. The mixture was fiterad and the THF was svaporaisd 1o
gfford the ttle compoung {40 mg. vield 74 %} which was used as such

TH NMRE (CD,0DY 8= 371 {nt, 1H), 3.37 - 3.21 {m, 4H), 252 {m, 4H), 2.23 (s, IH}.

Intermediate Paz: {Pentan-g-yijazetidine-g-sultfonamide

5
5 HOH r Q
it ]

SN i S S EY N

HoN §—<>\H HoN ﬁ-““(\;l\é”*\—!

e
0

X

[0284] Prepared as described for 1-pyciobulyipiperidine-4-sulfonamide {intermediate P14) rom azelidine-3-sulfons-
maide hydrochionds and 3-pentanone. The tifle compound (20 mg, yield 12 36} was used withow! further putification.
THNMR {DMSO-UBY 0= 8.88{8, 2HL B3 {m, 1 H), 3420 2H)L 321 2H)L 2.03im, 11, 124 (. 3 1), 074 {my, S HL

Intermediate Pax 1-§§*§E}3~‘§-152,,:33.;3.~'tgi}‘a};ydragui&wiine-3-S‘iﬂ§’m§3nﬁde

H
/[:N\ af,:\\\j
a ) — - \j j
oS - %y L |
NH; \EHi

[0288] Prapared as described for 1-vyclobutyiplpatidine-4-sglfonamide {ntermediate P14} from 123 4-tetrabydro-
quinaiine-3-sulfonamide, acetons and acatic acid, bul no risthylamine was required. The e corpound (27 mg, vield
11 96} was used without further purification. The expacied isc-progy! analng was not ixolatad,

TH MR (COCHL Y 8= 7.00 {m, 28). 6.70 . 2H), 4.52 (br 5, 2H}, 3.80 (o, 3H), 3.84 {m. 2H), 3.25 {m, 2H), 147 {4 3H).

intermediate P83 1.{2,2,2-Trifluorcathyijpiperidine-4-sulfonamide

Step A 1-{2,2,2-Trifluoroacelyiipiperidine-4-suifonamids

{Q286]
Q. O
0;%,1\3;-%3 Qqéf NH,
- } N
LN " HC SN
H PF
it
F
G228 A suspension of piperidine-$-suifonamide hydrochiodde salt (800 mg, 2.7 mmol} was stirred with tietindamine
(S § : $ 1
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{2.75 mi, 0.54 g, 5.4 mmod} b acetonilriie (12 mb) & 30 minuizs. To s slury was added Yiiucrsacelic anhyvdride
{0.38 ml, 0.87 g, 2.7 owmwland the sirmg continued for 20 howrs. The mixtire was conceniraled in vecue and the
residus disscived in methandl, then applied 1 & silica oolurmn (40 g and eluled with 0-30% methano! In DCM to afford
122 2-trifluorcsceiyipiperidine-4-suifenamide {182 my. yield 28 3%}, conlaminaled with g bistrifluorcacelviated byprod-
uct. This was used for ihe next step a8 such.

a

{
L b 356 ¥ QP g,czs for tha i)is.- rifucroacedyiated bypras‘ it TH N ?«-R {Methanol-d, )
A 3

H3, . o .
3 13,5“ 3,17_‘* 2 "H} ,*S (i(i- c.i= Ifé‘-.ﬁz “54 75,4 43"§Z, 24}

2
X
ol
2
e
=
L2
n
1}
.
oY)
s}
£
0
bl
M
i
X
g
§%
ek
@
e X
!‘V
[
1}
%)
[}

Step B: 1§22 2-Triflucrostivlipiperidine-4-suifonamide

[0268]

w.
U‘s
T
/
T
iy
.

1

[028%] The 1-22.2-W -nnma{:eiy wiperidine-4-sulforamide from step A (85 mg, 0.22 mmol) was dissolvad in THF
{3.25 mb; and cooded fo § °C. To this solufion was added dropwise borane-DiiS-adduct (84%, 280, 010 mb 1.08
pmeilatd *C andthenthe mzxm% wias heatad to refiux for 4 hours and subssquently allowedio cool to room lemparature
over the weekend. This mibiure was quenched with MeOH untilne gas svolgtion was visiile anymeore snd then ev;apcra*eﬁ
in vacuo and siripped twice with methanad, Drying in vacue geve the cruds produdt as a clear off {with a slight BMS

smell), which was purified by 1500 5-20% MeQH (38N NH,) in DUM o afford the Htls compound (31 mg yieid 5§ %)

HPLC-MS: 100%{
HNMRB i?vet Yan v= A
3 =131, SH,ZH,”

-
Moy m

intermediate P55 (1R 387,587 -8-isa-Propyi-8-azabicyclofd.2. {joctane-Jogulfonamide

Step & tert-Balyl (1R, 3R 55 L-3{{methylautfonyiioxy)-S-azabloyeio [3.3 . Hootane-B-oarboxyiats

[5280]

[0221] FPrepared as describad for teri-bulyl (IR, 357 587 -3-{imethyisulfonylioxy-8-azabloyciof3 2. ‘3} Dcta‘“e—&c&r-
bexyviate {intermediate P36 slep A} from lart-buly! S-endo-hydroxy-8-azabicyciel3. 2. 1jeoiane-S-carbaxyiale {o afford
the fitle compound {3.3 g, yiald B1 3%}

T NMR (CDCY 5= §.02 1, 1H) 4.21 {brs, 8HL 3

3

0 {5, 3H1 2.03 (., 8H). 1.45 (s, 9H).
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Step B! tert-Butyl {1R°, 2387 587 -3-{nceatyithin}-B-azabinycinl. 2 1joclane-8-carbanyiate

10292)

N {-} ?‘ﬂ 8 - . ,\S.‘&C
‘QT O :}'

- >},D >(('}

[0283] Prepared as desoribad for faet-bulyl (IR, ER" 557 p3-{anslyithio}-8-azabicycie{3 2. 1] cntane-B-carbonyiate {in-
termadiate P38 siep B from fertbulyl (1R AR 83 +3-{{methyisuifonylion-8-azabioycinf2. 2. 1joctane-S-carboxyiste
o afford the Hile compoung {1.558 g, visld 83 %)

P MRMR (OO & = 4,18 {bra, 2H), 287 {m, 1ML 2.28 {8, 3H). 1.88 im, 2H), 1.78 (., BH), 1.45 {s, 8

N

Step & fert-Bulyl {{R". 357,558 -3-sulfamoyi-8-azabicycin]3.3. Hooctane-8-carboxyiate

W [p284)

=

. \‘ 5
?4;:\\% \\ec.}!&tb ]
25 i
&y 3
“’"\\Q{.—f N \.2*” I OV i\ \.-}
~_O O
,-;'y ~
3%
[0225] Prepared as described for fertbubyl (1R IR 587 -3-sulfamoyl-B-azabicyola{3.2.1] octane-B-carboyiate {in-
termediate P36 step Q) Fom ferdbuby {1R7,38°,. 88" -3{acelvithic-3-azabicyelol3. 2 1jockane-&-carboxyiale, axcept
that the crude tifls compound was purified by normal phase Sash chromalography using heplane and elhnyd acetate to
afford the e compound (235 myg. yigid 4 %)
2w THNMR{CDCLY 8 =4, SEim,.«_"”i} 348 {my, TH) 2003 im, SHDY, 188 iy, 4H), 148 {5, SH)
Step B {1R,38°, 558 -8-Axgbicyche]d. 2.1 ]octans-3-sulfonamide lyvdrochioride
[0296]
C’i\ {"3
e S k
T N, R
&5 CWN % [ ;W \N\NHE
A HN
o
-~

HCI

§3 {8297 Freparedas desuibed for (1R 3R 55" - 8-azabicyciof3. 2. tioctane-3-sulfonamide ndlrachioride {intermediate
P36 step O} from ferdbabd (1R,38° 857 3-sulfarmnoyi-B-azabioyniofd 2. 1jocians-B-carhoxylate o afford the fille com-
pound (203 mg, quaniitative vield),

TH NRMR {DMSO-IBY § = 3.28 {8, 11}, 5.11 {8, 1H} 5.90 {8, ZH). 4.04 {m, 2H}, 3.95 (3, TH), 2.07 {m, 1H), 1.96 &, BH),
1.82 {d, 1+

55

Step E: 1R 38,5587 -B-izo-Propyi-B-azabloyciafd.2. tjoctans-3-sulfonamide

16298]
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T N N
[T
i
N N

N
HCE T/

{G298] Prepared as described for {-cyciobuwtyipiparidine-d-sulfonandde {intermediate P14} from (1R 357 558
azabloyciofd 2. 1ottane-3-sulfonamide hydrochiorde, excapt that the crude compoung was purifiad by nomal phase
fash cﬁr@r«ataareph; using dichioromeathane and & mixiure of 7M ammonia in methanel to aford the e compound
\ 15 my. vield 18 %), whith was used without further purdficatiorn.

TH NMR ("-&EOU 3428 {my THE 4 14 foy, THY 353 {m 2R 248 (m, TH), 2.20 {m, BH) 2.00 {ra, 2H), LT {d, 8H).

Intermediate Pad: (1R* 38%,38*-8-EBthyl-8-azabicydol3.2.1loctane-3-

sulfonanude

55N
\\S{s “:E:}J
/ﬁ N, AT R,
i [ .
HN. NS
MO

[0300] Prepared as described for -athyipipaidine-d-suifonamide {intermadiata P8} from (1R” 38,557 -8-asabicye-
~-:3{o 2. i}o ! ane-3-sifonamide hydrochioride to afford the e compound {30 myg, yield 34 %}, which was used withowt

‘*—tN%\F: (CD ,GD}‘16=4‘§G{M, 1H), 4.00 {m, TH), 3.53¢m, 1H) 3.0

3
0

{m, 2H), 2.55 (v, 1H), 2.24 {m, SH), 2.02 (m, SH),

o . HG L '

[0304] Prepared a3z desaribed for 1-{prop-doyn-t-yhipipendine-d-auifonamide {intermeadiats P2} front azetigine-3-suk-

foramide hydrochionde and banzy bromide. The tille ompmmd{s.? rog, Vield 25 % was used withoul frther purification.
T MRMR (DMSC-08) 8= 724 (m S ML 893 {8, 2 H)L 302 {m, T M), 388 {5, 2 1), 388 {1, 2HL 335 {m, 2 H)

> HO ’ o —
HN-§— NH = HN-5— N N
I i \/ VAR

[G3G3]  Prepared as describad for -oycinbulyipiperidine-4-sidfonamide {Enizermedsate #1414} from azetiding-3-suifons-
nide hyirochioride and 1-athyl-d-piveridona. The Hle compound (111 myg, yisld 43 %) was used without further purih-
cation.

T NMR (DMSO-EEN S =686 (8, 2HL 385 {0y, THL 342 IHL S22 2 HL 2T M, 2 H), 227 (g, 2 HL 2.02 i,
ML L87 (o, IR LE7 (a2 HLT.08{m ML 085 1L 3 L
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Indermn  Prg: 1-Acetylazetidine-g-sulfonamide

=1}
0

o HC o 0 o
HoN- G <w e NS HN—‘{\
0 O

{03637 Prepared a3 described for 1-acstyipiperidine-d-suifonamide {intennediale P7) from saelidine-3-sulfonardde
hydrochiaride, The tille com ;somﬁ {31 mg, vield 20 %1 was uged withow! fwrthey puwrification.
‘m MR (O 00 8= 367 {vy, T H), .50 {m, 2 H), 4.38 {m, 2H), 1.88 {8 3H)

Intermediate Pog: :-(Tetrabhydro-2H-pyran-g-yllazetidine-g-sulfonamide

o . HC 0

] 3
HN-§—ONH e HN QACMJ

o

{3‘%{,‘4} Prepared gs describad for -cyciobulyipipanidine-d-sulfonamide {intermeadiate P14) from azetidine-3-suifong-
pida hydrochionide and tettghydro-dH-pyran-d-ong. The Btle am;:;oand {112 mg, yvield 50 %} was used without! further
pur;f.camm

T NMR {DMSC-dB) 3= 8.8% {5, 2H), 388 (m, 1 M), 377
1 H), 1.85 a4, ZH}‘H?gm,zﬁ,«.

£
ped

df, 2 H), 344 {1 2 HY, 3.24 . 3 H), 2.98 fa. T H). 2.36 g

VR

4

21 1-Propylazetidine-g-sulfonamide

N 2 A
H2N-~§--\;\H R —— ;-sgw»é >>>>> LN

[O305] Prepared as described for 1-{prop-2-yn-1-ipipeddine4-suifonamide (rtermediate P2} Fom azelidine-3-aul-
fonamide hydrochioride snd 1-bromopropane. The tile compound {15 mg, vield 8 %) was usedwithout further puriﬁcaté@n

by

I NMR {DMBO-dE 5=5.88 (s, 2 HL 387 (m, TH, 348 (L 2 H) ."‘22{,2*—9 232 2HL1ZE (m 2H) 080 {1 3 H)

intermadiate PB2: fert-Butyl 3-sutfamoyiazetidine-{-sarboxyliste

Step & fort-Buiyl 3{acstyRiviolerstidine-1-carboyyiate

[0308]

7
O )

0#

o & solution of evf-buty 3-loduazetidine-1-carboxyiate (17.2 g. 808 mmad, 1.0 aqulv.; and thivacetic acid (8.7 mi.
1218 pmol, 2.0 eguiv.) in dimethyiformanide {83 mL) was added cesium carbonate (336 g 1218 mmoi 20 agubv )
portiomwise. The reaction was excthernic during this addition. Then the reaclion mixhire was heated o 70 °C for 1 howr
to afford complete convarsion. Tha mixture was dilutad with waler (800 mLY and then extractad with gt st: 2 {800
b The organic iayer was washed wice ox.-‘fih waler {800 mib), once with brine {500 mi, dried over NaZSQ0,, fillered
a8

nd concentrated in vacys, The crude was submited to normad phase fash chrom ;.atography o sifics gl using hestane
and eyl acelais a3 eluent to afford the tlle compound {3.78 g, vield 82 %)
THMNMR{CDCLE =435 (L 2H1 410 {m, 1 H)L 378, 2 H, 2.2 \“.3%‘ 1,38 {3, 3H).
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Step B ti-Butyl 3-{chiorosuifonyijazetiding-1-carboxyiate

10307

[8308] To asoiution of fert-bulyi 3-{aceiyithiclazelidine- t-carboxyiate (8.75 g, 37.9 mmol, 1.0 eguiv .} inwaler {38 i)

and goatic acid (383 mb ) was added N-chiorosuccininide (15.2 g, 1127 mmol, 3.0 equiv.}. The suspansion was slirred
for 20 minutes af roont lemperature 1o afford 2 clear aoiution and mmaie? sonversion, The reaction mixiure was diluled
i

with water (800 mb}, and *?‘en extracted with dichi ammetham {500 mb). The organic layer was washead hedce with waler
{800 mb}, oncs with brin ‘“‘G m L}‘ dried over Na2S0,, Mered and then used a3 such for the Tollowing reaction without
further concentrat 5 ih 0 g ¢ layar,

I MMR {(CDC

ST im iﬂs}‘ £38 {m, 4 H), 142 {5, 9 Hy.

Step & ferd-Bulyl J-sutfamoyiazetidine-i-carboxylate

[0309]
O 8] f! 5
il h R 3
Cmgvci\ m‘:\f N ) E SN mﬂg‘} \
(398 Toasoltiono ~hulyl 3-{chloroaudfonyhazetigine-1-carbaxyiate {max 37.2 mmual} in dichioramsthane {800

mi} was added THM ammoniz in methano {53 mi, 3789 mmed, 10 aquiv.) The clear sohulion was sltirred for halfl an hour
a8t roont temperatura, Tha suspension was concenirated in vacuo, The crude was dissolved in methanal, sosted on

wdromatrixand then submitted fo narmal phase fash chromaiography using dichicramethans and a mixhure of shwnonia

{3.5 M} in methano! as sluent o afford the tifle compound (287 g, 11.2 punol, vield over two sleps 30 %)

TH MR (DMSO-88): 5= 748 {5, 2 H), 4,10 {m, 2 H), 3.8 {m, 3 H), 1.38 (s, S ).
Intermediate P63 Methyl 2-{3-sulfamoviaretidin-t-yljacetate

G HCH
i

HN*—*S*{J\NH
(t::}

3111 Prepared as desoribad for 1-{prop-2-yn- tylipiperidine-d-suifonamide {intermediate B3} from szatidine-3-sui-
fonamide hydroghinride and meliyl bromoaceiste. The litle compound 43 mg, yvield 21 %) was usad withaut further
puiification.

TH MR (DBMSQ-EY, 8= 8.82 {5, 3 H), 382 {m, 1 HL 3.58 {m, 5 H), 347 &id

Y x

2H), 328 s, 2 H

¥
x

intermediate PE&3: {-lsopropyl-2-oxopyrrofidine-3-suifonamide

Step A Z-Bromo-S-chilorobudanaoy! chioride

16312
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A
®

g
.‘}E 8!‘

,
L
¥

Q/

[0313] To a solution of 4-chicrchuianoyd chiordde (25 g 177.21 mmal, 1 eg)in BOM (48 mb) was added MBEZ {47 .34
4. 28587 mmol, 1.5 en) and 800, {1.08 g, 8.57 ramant, 843,13 L, {05 eg} foliowed by HBr {1.33 g, € 58 mmos‘ 892,88

gl 40% ;3 sy, DOST e 8l 287°C Thé mibvdure was slivred &t 54 °C for 1.5 hours. The rezchion iy ditied with
hexans (300 mb ) and filtered, The fitrate was concantrated in vacuo to give the Hitle compound (38 g, ¢ which was

usad i the next stap withow! further pwrification.
HNMR {CECL ) § = 4.87-4.80 {m. 1 HL 378379 (m, 2 H) and 2.58-2 44 {m, 2 H}

Step B Z-Bromo-f-chioro-Misopropyibutanamids

10314]

{'\g {‘;} fm
\ , f’i“ Nb, \ NH
\ I B
\ FARN
Bg O Ot B

(8315 Togaohstionof Z-bromo-d-chiorobitanoy cidoride (20 g, 20.58 nimol, Teqiin BEM {80 mb ywas added propan-
Z-amiine (845 g, 10913 mmod, 8.38 mb. 1.2 eg) &t § °C. The mixture was warmed o 25 “C andg stirred a1 25 °C for
giather 1 hourn The reaction mikiure wag dilided with DCM {200 ml) and washed with water {100 mu The orgarnio
layarwas dried over Na, 80, filtered and concentraled in vacuo o give the fitle compound {18.1 g, 78.75 mma], yisld

&T W)

Siep © -Bromo-{-dsopropyipyrrolidin-2-one

10318]
N
i} (‘}
St Br_{
c—"  mr VAN

(8317 Tozsolution of 2-bromo-4-chioro- \J—*sesm)pv bulznhamine {13 g, 78.34 mmad, 1 eg) in THF {200 mb) was addad
MaH (837 g. 18587 m 'ncss B0% pm*y a4} &t O "C. The mixturs was stived at 28 °T for 1 hour. Than the reaclon
nixturg was guenchad with H,0 {200 wily and pxifaded with ethyl acetate (2 = 300 mib). The combined organic iayers
RS \-\»-‘as_,if‘e(: with brire (300 mL), diied m*ef Ma, S0y, fiilered and concaniraled v vacue. Tha residue waa purified by
iy s,hio«ramgsagh\: {8I0,, petrcleum elher | ethyi scalate = 201 to Tk I gw& tha titte compound {11 5 g, 55.80
raracd, yield 71 %) I NMR(CDCLY 8= 4.41-4.31 {m, 2 H), 3.46-343 (m. 1 H) 3.32-3.38 {m, 1 Hi, 2.55-2.48 tm, 1 H),
232230 .‘n“ 3 h%aﬁd 8114 {m, & HL

Step D Methnl 3- {sapropyl-2-axopyrrofidin-3-yl mulfonyiiprapanoais

10318]
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L

(03181 Toasclutionof 3-brotmo-1-lsopropyinymalidin-2-aned 1 5, 4 85 mmal 1 eg} in DMEQ (10 miywas added saaium
3-methoxy-3-oxo-propans-t-auifinate (845 my, 4.85 mmol, 1 eq}. The mixiure was atirred a" 25 °C for 15 hours. The
rezction mixiure was quanchad withowaber (830 mb} and extracied with sivyl mcstale {3 # 80 mbLL The combined srganic
lmyers ware washed with bring {80 mi), dried over Na 30y, fillered and concentrated in vacuo. The residus was pirilied
by colunn Cﬂrf*ma‘cgra&,my {Si0y, pelroleurn aiher | othyyl anelate = 1021 o 1:1) 1o give the itle compaund {1.1 g4, 3.97
maviol, yield 82 %),

i1 NMR (COCH) § = 4.37-4. 1H) 3 fr, 1 H),
1H), 3.94-2.90 {m, 2 H}, 277273 {m, 1 H), 2.44-2.34 (m, 1 H)yand 1.
LOMS: nvz 277.9 (M+H)® (ESH)

5
H

4
(53]
oo
ot
[4(]
Pr o]
&
(33}
ey
3
S
N3
£ad
@
4]
(o]
oo
e,
E

Step E: Sodium {-dsopropyi-Z-oxopyrrodidine-3-suifinate

{0320}
J ¢ Q@
ﬂ;\ & N Oka

\ i 4 :\ “““ S

N {yomone T——— ~. N i

Lo ¢ A
1]

(03211 To s sobstion of methy! 3-(1- éscpmpw Z-aiapyrrodidin-3-yhisulfonylipropancate (05 g 218 mmal T eqiin =
raixiure of MeOH 4.8 mb) and THF 4.8 mL) was added a sobdion of NaOMe In MeQH (82 M, 1.05mi, 3eg) al 25 *.
The mi.\»:tu;e WaEs stsn‘ew at 25 °C for 3 hours. Then the reaction nvxiure was concentrated in vacuo 1o give ihe Hils
corapound {4813 mg, crude) a8 a brown solid, which was used in the nexd step without further purification.

D} =4 34427 {m, 1 HL 383348 (m. 1 HY,
4 fm, B HY
{W+HY {EST)

L3
i

$-3.45 (m, 2 H) 2.54-2.51 4 HY, 247-2.42 (m,

X
%
Z
T
e
U
A o

Step P {-isoepropyl-2-okopyrrolidine-3-sulfonamide

19328

o B HO~S~0
)_S_;;:Na & ?r >SOMNH;
| : - i\
NN ~ 4
1 ‘\‘* i‘ (.}
\ ) ‘

[0323] To a2 solulion of sotlium 1-lsopropyi-Z-oxapyrrodidine-3-sulfinals (481 mg, 218 minol, 1 gy in MO {6 md)
was addad a solution of {aminooxysuifonic acid {122 g 10.82 mumel, § aq) and A{:Q\ia {70% mg. 8.55 mimel, 4 &g} in
H. G {2 mb el € °C The miniure was warmed 1o 25 “C and sthved af 25 °C for 16 hours. The reaction mibdure was fllared
and the sy calle was washed with MeOH (10 mil) The filtrate wvas concentrated iy vacug, The residise was piilied
by prep-HPLC (see "Experimental Mathods™, "Furification Mathod 27) to give the s conpound (218 .8 mg, 1.07 avmal,
visld 49%, 100% purily) as white solid,
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2 H and 3 m B3 iy, E H)
LOMS: mz 2085 (M+HY {

{
FIERN

m
w

Intermediate Pos: 1-(i-Acetvinzetidin-g-yDpiperidine-g-sulfonamide

*HCI HO
{:} s L G .
T A AN ‘ i \ . F
NS N NH HpN-2 N N4
o o ©
[0324] A suspension of 1-{azalidin-3-ylipiperidine-d-sulfonamide dibhvdrochionde salt {85%, 250 mg, 0.81 mmad} and

fristhylamine {023 mL, 184 mg, 1.583 mmad} in acetonitriie {10 mb} was stirred for 30 rr‘-r“u{es A cetic anhydride {0.08
pi, 87 rag. {3 85 mnioll was addedto this sy and the glirmng was continued for 248 hours. The mikdurewas concenirated
in vacue and the residue dissoived in methano, then a pp-zm o 3 silica column {40 g) and sluted with §-30% methana
in DCM to aford the title compound {83 mg, yieid 43 %)

HPLC-MS: 10036 (ELSD), b 281+1 [ACP! pos.)

TH NMF DMSO-GR) 8 8.72 (s, 2H), 4.08 4, 4= 7.8 Hz, 1H)
Hz, 1H), 3.81 {gd. J= 98, 5.1 Hz, TH), 3.13-2.98 {m, 1H) 2
SH3. 189 {qY 4 = 12,9, 3.8 Hz, 2H.

Intermediate P66 1-(1-Methyvlazetidin-g-vDpiperidine-g-sulfonamide

® LIS
HEL e .
VAR <\§
HolN— s—\\_/m—i/\ HENWE""\ »»»»»» fN )

[8325] A suspension of {-{azetidin-3~yhpiperidine-d-auifonamide dihydrochlonds sall {35%, 200 mg, 0.58 mmal) and
fristhylamine {019 mi, 138 mg\ 1.38 nmc% ' in gcetonitdie {8 mb) was stived for 30 mi nu'es A formalin solution {37%
whv, 18% methanol, .09 mb, B.81 nunol} and sadium triacelonyboralnydide {1.25 eg. 178 mag, 881 mmoil were added
o the resuééiﬁg slurry portionwise, The s‘*s. ving was continued for 20 haurs at amblent eﬁme*&mre, then the mikiure was

e vacio. The residus was dissoived in 15N ammoniz i methanel and appned o & sifica cartridge (40g,
e} The aie carapound (85 myg, yvisld 38 % vwas olated by shlion with 0-30% gradierd of 35N {armmonia/msthanoi)

sitfeye

in DCW
HPLC-ME: 100% (ELSDY, 8 233+1 {ACP pos.}
T NMR (DMEO-dBL =870 {8, 2H), 384 {8, 2M), 289 - 268 fm, ML 238 {3, 2H) 185 {dd. J = 130, 38 H=
2HY 1.81 - 187 {m, 3HL 138 {od, J= 122, 3.8 Hz, 2H§

Intermediaie Po i-{Pentan-g-vilpyrrolidine-g-suifonamide

o
o A 9
f 3 " N TSN,
N www% N <& i 2
HN - {; ng} P T . 8
Q

[0328] Prepared as described for T-oyciobubipiperidine-d-sulfonamide {intermerdiate Pi4} from pyrrolidine-3-suifon-

amide and 3-penianone, bl no ethylamine was required. The Hile compound {143 myg. vield 64 %) was used withoud
**ﬁ* ¢ purification,

HOMMR DMEC-HE) & = 8.80 (g, 2R 383 {(my, 1H) 290 {dd, TH) 288 {m, 2H), 248 {m, TH), 201 {m, 34, 148 im,
4‘ i} 8.79 {m, gH).
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Intermediate Pol: 1-{sec-Butvllpyrrolidine-g-sulfonamide

0
S,
0
r-v-"\\ ’?} i j" .\s_m, §%NH
MNP NHy e AN x Mz

[A327] Propared as deseribed for T-oyciobutyipiperidine-d-sulfonamide {Intermediate Fi4) frors pyrroliding-3-sufon-
vide and 2-batanone, bul no disthvdaning was redguired. Tha litle compouind (143 mg, vield 54 %% was usad without
furfer purification.

TH NMR {CD30D): § = 378 O, 18], 3.33 fm, 1H) 299 fm, 2H), 2.78 (m, THL, 2.51 fn, 1H), 225 (o, M) 174 iy 1H),
140 {m, TH), 115 fdd, 3H), 0.93 L, 3H)

Intermediate PHq; 1-Buviazetidine-g-sulfonamide
{ o\\ P N -

MG L)
HaN- ‘3""“4/{\3\5‘% e HAN 3—\/\5—\W/

[0328] Prapared as described for 1-cyciobutyipiperidine-d-siifonamide {intermediate P13 from azetidine-3-sulfons-
mida hydrochioride and bufyrsidehyde. The itle compound {82« g, vield 42 %) was used without further purification,
4 NMR (CMBO-0BY S = 8.88{s, 2 H), 3.85 (i, 1 H), 343 (1. 28, 3.22 e, 2H), 234 (L 2H), 128 {m 4 8). 083 {8, 3 H)

Intermediate Prog -(2-Hydroxy-2-methylpropylnretidine-3-sulfonamide

U I i TR g CN ..... /
&

(0328 Toazseolution of azelidine-3-sulionamide hydrochioride (172 mg, 1.0mmol, 1. 0equiv.)and polassium carbonste
{531 mg, 5.0 mmol, 5.0 equiv.} in water {& mb) and athano! {5 ml}in & microwave vial {20 mb) was added § zmesaox\'w
2-methyipropans (88 gl 1.0 mach, 1.0 squbv ) The reattion mibdure was heated in the microwave at 110 "0 fr 3
ninutes and then concentrated In vacwo. The cruds material was suspeanded b methano! and filtered. The firate was
coated o Agilent hydmmalrix {a high purily, inant distomzcacus earth sorbant) and than submitted o normal phasa
fash chm:r‘amampw ssing dichinromethans and 8 midiure of apumania {3.5 M) inmethana! io afford the tifls compound
{38 mg, yield 18 %}, whith was usad without § ‘.me. purification.

?-a NMR {EMSO-d8y 3 =888 (5, 2H, 403 {81 388 {m, TH, 384 L 2HL 338 (M, 2H),

2.3

ey

\.,,
]

{s. 2R}, 1.00 (s, 8 H.

\

Intermediate Pri: 1-Cyclopropylazetidine-g-sudfonamide

~ L

X,#an«,gg
A — \! Q
P‘QN_%S ’\"“v’NH e Ha N S \3

S

[0338] FPrapared as desoviben for T-oyclapropyipyrralidine-3-sulfonamide {Intermediate P30} from azelidine-3-suifon-
amide hydrochioride, axcep! that the reaction: xas tirved for 3 days st room erperaturs and another 8 hors &t &8 °C.
"he fitle corapound {47 g, yield 28 %) was used without further purification

HNMAOMS0O-den 6 =882 {5, M) 3.84 {im, T HL 380 2HL 340 { "H S im, T HL D33 I 2HL B8 {m 2 H)

78
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Intermediate P72 -0 a3-Diftuoropropan-a-vl}azetidine-g-sulfonamide

R R A TR

[3331] FProparedasd
raidle hydrochioride and

S-diftuorcacstons. Th
T NMR {DMSO- dﬁ ¥

5=8.93¢s 3H

Interme ; +-{Cyvanomethylazetidine-g-sulfonamide

o He Br’/\\\}w o {;5?3
ng.r-—;.} o e W NG S
—\/ HMalN g“\x/i\i

[0332] Prapared as described for 1-{prop-Z-yn-t-yiipipendine-d-suffonamide ntermediate P33} from azatidine-
foramide hydrochionide and tromoacetonitriie. The Hitle compaund (47 mg, visld 28 %) was used without further i
cation.

TH MMR (IDMSTO-0EY 5= 858 (5, 3 H), 3.81 im, 1 H)L 382 {5, 2 HL 383 (m, 4 H).

Intermediate Pug; t-{a-Methoxyetlnllazetidine-g-sulfonamide
G

o HC Br ‘
HehN— 9—\/?«!&« e i SN

§333] Prepared g8 describad for 1-{prop-2-yn-T-yipiperidine-4-sufonamide {intermediate P3) rom azelidine-3
f { RO £ T Y DI

eacribed for T-oycinbutyipiperidine-4-sulfonamide {intermediate P14) from gzetidine-3-auifong-
1 & tifle compound {87 mg, vieid 30 % ) was used withowt further pirification.
VAT (e 2HL 432 (m ZHL 308 {m, THL SO 2H), 348 {1 2H), 2.80 m, T H)

3sut-
ifi-

s
Ut

-8

fonavide Ndmch,a; i ancd 2-bromosthy methy ether, The e compound {38 rag. vield 20 %) was used withow fusrthey

purificatio
*H AR xu:«isa-é&:ms‘\,g {3, 2H), 387 Im 1 H

523
,:“,,

SATR 2HL 332 2HL3.28{m,

%]

=i,

;(,\.!

Intermediate Prgs +-{Crcelohexylmethyvl}azetidine-g-sulfenamide

S AR 2 LR

D\ 4 Y
e 2
N & HoN-8

My rw“\/,m«z

18{s, 3H} 2.54 {m, 2 H).

[8334] Prepared as described for 1-cyciobutyipipafidine-d-suifonamide {ntermediate Fi4) from azetidine-3-sulfona-

nide hydrochioride and aycichexanscarboraidehyde, The lite compound (2862 mg, yield B8 % was used withoul &
purifination.

TH NRR {DMSOIBY S = 8.87 {8, 2H}, 385 {m, 1 H)
HyL 2,81 {m, 2 H}

Gk
B

4 2 H} S

I

W._AJ

mew g
a2al {1

yrther

CEH)L 221 (8, 2H), 183 im, 5 HY, 114 (m. 4
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htermediate Pro; :-{Pyridin-g-yvimethyDazetidine-3-sulfonamide
D ;‘f:‘:;\%

Ty o
Y\ N it
QW HC N/ HEM~éA<> -,

s ;
AN-8— NH e f

[3335] Propared as described for Toyclobutyipiheridine- 4-3& Fongrmide (ntermediate P14) from gzatidine-3-auifons-
mﬁe Rydrochioride an :i,c,: nin-3-aldahyde. The lills compoung {131 mg. vield 58 % )was used without further purificatio

HMNMRDMS-aEh =844 (m, 2H), FEE{H, 1 H), 732 (cd, 1 HL 858 (5, 2HL 382 {m 1 HL 387 (8. 2 H}, 3.&8{2,
2 Hy 337 {m 2 HL

Intermediate Py N N-Dimethvl-z-(g3-sulfamoyviazetidin-i-yi jJacetamide

E

mf“"\\g\xN\
(NS ; o b .
HaiNs NH ;-*;xwg*{;mwf \
8 ;

[0338] Prepared as described for 1-{prop-2-yn-1-yiipiperidine-4-auy
foramide hydrochioride and 2-chioro-N N-dimathylacatamids, ex*e_m
the regchion mibdure. The e compotng (40 mg, yield 18 %) was usad wimcui ?a.m‘ﬂar gmﬁc zmn.

e =t
TH MR (DMS0-08) 8 = 7.17 {8, 2 H}, 4.07 {m, 3 H), .90 im. 4 H} 2.88 {8, 3 H), 280 {3, 3 H).

m
"‘9\
5 &
B
z,
&
@
s
5
.
@
%
&
- B
g
lea
]
'
50
g"
x|
@
i
5,’
?u
!
2]
2oy
=

-{2-Chloreocthyl}azetidine-g-sulfonamide

Q. HO U~y

o
i i
% 1"‘ ‘n\

HoN-=- “«“\/NH e i b g—-@m--\ﬁg

[0337] Prepared as described for t-cyciohutyipiparidine-d-suifonamide (intermediste P14 rom azetidine-3-suifona-
niide hydrochioide and chioroacsialdeiyde (B0 wi % In H, A4 The tde compound (100 mg, yeld 80 %0} was used
w;ths $ further putifieation,

HMMR (DMSCBy 5= 681 {5, 2H)L 382 M T HL 383 M 4 HL 338 L ZHL 273 2

e

Intermediate Pro; 1-Crclobutylaretidine-g-sulfonamide

HCI

HyN— S——{AM i HEN_%_.\xNW
0

Qz;z 3
=

",

g

",

i

[0338] Prepared as described for 1-cyciobutyipipanidine-d-suifona de {intermediate P14} om azeiitdihe-3-sulfona-
piide hydrochionde and oyciobutanone, The e compaung (127 mg jeld 68 %) was used without further pusification,
T NMR (DMSO-EN 5= 881{s, 2H), 388 fm, 1 H)L 239 {1, 2 H), 3.30¢ m,zk.}.S‘Cu {g T HL BT im S HL 167 im 4 H)

s

intermediate PAL {-isopropyb-NN-dimethyl-<4d-sulfamoyipyrrolidine2-carboxamide

Step A: J-Mitrohenzy! I-{dimethyicarbamoyij-d-sulfamoyipyrrclidine-t-carboyiate

1O339]

&G
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My
N !
e ’%w‘ D Y
3 . if i
S — -5 .
\,,- \'F’“ o ? N, {5 ‘,EN.\{;Q PN NG
P )
(}v;\\ # ‘Q\,f “’-‘Q,.-f

{03407 A suspensioh of 4-nitrebenzy 2-{&%@}33&%}3&carbam&yi}«i—rr\ea‘f“&ﬂm-w=‘r~:>fic§i=‘as>«-’i-car&mwiate {1g 283 vl in
acelic goid {5 mly water {1 milwas conled in an ice-baih 1o 0 °0. M-Chiorosuccinimide (1,12 g, 849 mmnd, 2.0 equiv)
was added n purtions over & § minute perlod. Ths minkirs was aliowed o gy for anciher bowy al roeom enparalure
The reaction was then poured into amimonda (80 b, 25% solulion in “-‘ster;«. The residting solulion was stirred for 18
hours 3t room emperaiure. The sobvents ware evaporated and the residus was Irturgted with ethana! {50 miL). Sodium
sulphate {15 g} was added and the mixhire was Bllered and evaporat ﬁ The residus was dissalived in mathanol {81 rﬂi_;
and Ambeniite 400 {(OH} ¢ ”’G 31 was added. After 18 bours slifring, the miiure was fillered and evaporated o afforg the
m;p compound {810 mg. vield 54 %) as an off hat erysialiized upon sianding.

HERMRE{OD,00 az‘y.zmm, HL7.82{d, TH)L7.53{d THL 528 {d ZHL 4 08- 288 (m 4 H}, 3.00{m. 8H}, 212 (m, 2H).

Step B: N N-Dimsthyl-d-siifamoyipyroliding-2-carboxanside

10341
\\’Pd’ ey ?}r"’
§ Y S0 R o~ *""\\C&
& P :«?‘\E« e & e
SN

$-fitrobanzyt 2—{s§‘«‘m~e§hy‘caﬁb~am@yé '3—¢aaifamay§py’rmi’idine—‘% -carboonyiate (810 mg, 1.53 mmol} was dissolved in meth-
ancl OO nd ), Palladiuny (47 mg. 10% on charcoal) was added and the mixture was Sin’?fv‘d‘f is bwrs under g hydrogan
simosphare {balloon). The mixture was fillsred over CTailte and evaporated. The residus w sified by raversed phass
siica fo visld white sofids (0.8 g), which were titurated with THF . The THF layer was ﬁex,af‘ie :“tﬁ svanuraiad o afford
fhe iitle compound {350 myg, yield 100 %} as a white solid.

TH NMR (OD, 0D 8= 378 - 3,85 {(m, 4 H}, 300 {m, B H). 18D im, 3HL

Stap O {-lsopropyl-ALN-dimethyi-4.sulfamoyipyrrolidine-2-.carboxamide

10342]
- , -~
‘ I ¢
HN Em{f 0 2 M-8 ads
2 {i:E‘ e N é \,ef;ﬁ\ﬁf.»

(8343 ~'\¢'s"wDimem‘e‘i«i-&a}farmyi;}yrmfi(fﬁa-z-carb-sthiﬁe {84 mg, §.38 nunol) was diszolved in acelonibiie {10
Acgione (80 mg, 1.8 ramal} was added folfowed by sodium triacelokyborahydride. Afler 18 hours stirring at room iers\-
mature, the am*eNs ware evaporated and the residue was purifled over siifca 1o afford the e compound {10 my,
yaa:d 13 %) w8 an of
H NRMR {CE, OD}" §=382 4 THL3IT3{m THL34E (o, THL 318 (8. 3H),
HL287 (m THL 214 0m, 1 HLTO8 (g, 3 HL 103 3 H)

Lok

05 fm, 1 My, 288 (s, 3 M) 2.88 {m, 1

i

&1
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Intermediate PB1; 1-Ethnl-5-oxopyrrolidine-g-sulfonamide

§ S O SN
g , e NS
) siw\,..g\} SR Y
O N O T

{03441 1-Ethyl-S-ooopyrraficine-3-stiforny chitride {180 mg 0.71 mraoi} was dissolved It THE {3 mL) and added
dropwise to ammonia (25% solution nwaler, Sl &t 4 °C After 18 %»‘m;ﬂ: Hiring at room temperaturg, the solvanis
were evaporatad. The resikiue was friturated In THF. The THF laver was decantad and svaporaled lo afford ths e
compound (30 mg. vield 22 %%} as a brown ofl.

THNMR{CD,ODY A= 380 m 2HL 334 (m, 3RL 278 {m, 2H), 1134 3H)

intermediate PR2: 1-{tert-Butyiazstidine-d-sulfonamide

Step A 1-{lert-Butyiiazelidin-3-yl methanesuifonate

19345]

HCH, /
HO=( N R MSO"CNT
\ ‘

[0348] Toasuspension of N-tert-bulyi-3-lydroxyazelidine hydrechioride (1.0 g, 8.3 mmad} in dichioromethana (30 mL}
was added N N-dilacprogyiethvdamine (2.4 mb, 13 8 pwnel, 2.8 squiv. ). Aller stirring for 20 miredes sl room enperalure,
the clear solution was codled to 270 angd mesyl chiorde (0.8 ml, 8.6 mmaol, 1.1 aquiv. ) was added drapwisa. The raaclion

mixture was stirred for 1 hour, while &%iawm{: fo warm up lo reom lemperature, Than the soivent was removed by
evaporation in vacuo. The cruds prodiuct was dissaived in methancl, cogled on Aglient hydromalrly {a high purlty, inert
diglomacenus 2arth sarbanh) awcﬁ tr‘, en submitiad {0 normal phase fash chromatography using dichioromethane snd 3

mikhire of ammonia (385 M) inm
4 MRMR {CDCH

hanol to sford the lile compound {456 my, vield 37 %L
a% &= 810 {m, HH} 3Fd{m, 2HL 347 (M 2 HL 302 (s, 3H), 1.04{s, B H}.

Slep B B-{1-{tert-Butylinzstidin-3-yi} sthanstbioate

U347
S\, /
N Sl N
Ms0O N— : YN
v \ d
Q
[0348] To a solution of 31-{le 'tw.ztyi Jezetidin-3-yi methanasulfonals {268 my, 1.3 mmol) in acetondirite (30 mb) was

N o

added potassium thicaceiate (347 mg, 3.8 piad, 2 equiv.). The reaction mixiirs was stired ovemight at roont lenipsr-
ature, and then for ancthar 7 hours 81 50 °C. The saivent was removed by evagoration in vacyo, The cruds product was
dissoived ihmaihano!, coaled on Agiient hyvdromatii{z bigh :;mnt inert dialomacecus earth sorbent) and then submilted
o normal phase Sash thromalography using dichioromethane and a miklure of amimonia {3.5 M) iy methana! o aford
the fitle compound {30 myg g teld 37 %)

THNRMR {CDCH T S =41 tHY 380 {m, 2 HL 330 {m, 2 H),

vy

F3

31 (s 3H), 1.0% s, S H).

¢

Step O {-flert-Bustyliaretidine.d-suffonamide

10349]

£
oA N,
£ N e HENN§—<>N««+;««
{:‘} h

g2
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[G358] To a suspansion of N-chiorosuccinimide (200 mg, 1.5 mimol, 3 equiv) in aceionitiile (2.0 mb) was added
hydrochiorie acld {aquecus, 2 M, 0.2 mb, 038 mmol 0.8 aquiv.), The solulion was cooled in an ioe-bath, after which a
solution of 3-(1-{ert-bubyliazelidin-2-41) ethanethicate (30 mg, .48 mmol, 1.0 equiv.} in acetonitrile (1.0 mL) was added
and the ice-bath was ramoved. Tha resction mixhure was stived for 1 haur and then added dropwise 1© 8 solution of
venorda in methanol {7 M, D mi, 350 rampl, 723 eqaiv ). The mivture was alirred for 30 minustes and then concentralad
in vacuo. The onude produnt was dissolved in methanol, coated on Agilent hydromatix {a high purlly, ineridistomaceous
aarth sovhent) and then suhmilled to normal phase fash chromsiography using dichioromethane and @ mixture of
ammoniz (3.5 M} in methare! o afford the itle compound {11 mg, yeld 10 %

THMMR {CO00) 8= 387 {m, T HL 3688 (m, 2 HL 351 (m, 2 HL 102 (5 B HL

: 1-{CyvclopropyhmethyDaretidine-g-sulfonamide

a >

O L HC e 0

NS S T /

H N ?;“CNH HEN“SACN“’
Q &

[035%] Frepared as described for -cyciobutyipipatidine-d-suifonamide (intermadiate Fi4) fom azelidine-J-sutfonz-
miide hydrochioddde and cyciopropane carboxsidehyde. The cnide product was dissolved in mathanol, coated on Agilent
hydroimateiy {3 high paeity| inerl distomacenus esrth sorbantl and then submitted o normal phase fash chromatography
ysing dgichioromethans and a mixkars of anynania (3.5 ) in methano! o afford the fille compound {180 mg, yield B4 %)
which was used without further purification.

H MMR (OMO0- 8= 8.90 {3, 2 HL 330 fm, 1 H), 343 (L 2HL 3.3
Hi, .07 (o, Z2H)

3

-3

]

{4, 2 HL 228 (d, 2 H), 0.85 {m, 3 HYL 037 im, 2

Intermediate PRy -Isobutylazetidine-g-sulfonamide

[0352] Prepared as describad for T-oycinbuddipipendine-4-suifonantide {vtarmediale P14} rom azatlidine-3-sulfona-
nide bydrochioride and isshubyraidehyde. The fitle compound {138 mg. yieid 71 %) was used without further purification.
THNMRDMSO0 1 5 =688 {5, 2H, 382 {m, T HL 348 1 S HL 333 {m S H)L 218 {0, 2H)L 147 {m, 1 H), Q.80 (i 8 H)

Intermediate P85: 1-(2-Azidoethyvljazetidine-g-sulfonamide

fra)
B . oNsNsEN
S £33
E—— §-§2§\3—§*<;N—“' ©
D

@

"

O —
1 -
Hémﬁ.g@c%w‘f‘
0

[8353] To asolution of 1+{3-chioroethylazelidine-3-suffonamide {45 mg, D32 mmol, 1.0 aquby } in scelonitriia (Emb}
was added sodium aside (14 mg, 0.23 mngl, 1.0 sguiv b

[8354] The reaction mixiure was stimed al room lemperatuns over tha weekend, Extra sadium azids {58 mg, 0.88
mmdt, 4.0 equiv.] was added and the reaclion minture was heated to 80 °C. ARler stirring overright, watder (0.4 mb}was
added and the reaction ndxiure was stirred Tor 2 more days. The soluliony was concendrated in vaceo. The residus was
suspended i methanal, fitered and the {lilrate was concentraled in vacus o alforg the crude litle compound 45 my.
0.22 mmol, guaniiative yigldh The crude Htle compound was used without funther purification,

TH MR (DMST-goY 8= 853 (s, ZHY 3.82 (o, 1 H) 363 (L 2 H) 334 {m, 2 H), 3.21 {dd, 2 H), 2.59 (dd, 2 H)

83
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Intermediate P86 1-{2.2,.2-Trifluorcethyilazetidine-g-sulfonmmide
?) HG {(\;:B

"y,
—Ohi Hg \f{v\i

.

f0355] To a suspension of azetidine-3-sulforemide hydochioride {333 myg, 182 ramol} and risthylamine {I87

4 8 mmnl, 2.5 equiv. ) in acetondirlie {20 mibL) was added tflutraacetic anhydnde (G 23 mi, 1 73w mc% 0.5 equiv.}. After
i shrring for 4 hours atroonviemperaiure, e reaction mixiure was concentrated in vacuws. The cruds intermediste 1422 .2-

Fifiusroacetyliazetidine-3-sulfobamide was dissolved in mathano!, toalad on Agllerd hydromalriy (3 high ity inent
distomacaous exrth aofbeﬂ 3 and then submilted 1o normal phass fash chromatography using dichioromathane and a
mibviure of ammonda (3.8 M) in methanad, The impure ntermediate {max 1.88 mmms ywas diasolvad in ietrahydmmmn
{20 wmb} and then 0@:96 o 0 "C. To this solulion, borane dimethyl sulfids (0085 mil, 8.0 mmd, 4.5 equiv.} was added
dropwise. The reaction miklure was nefiuxed overnight, ang then cooled to room %amp&mwm. Methano! was added fo
the reaction midure unti no more gas svolution was oheerved and than the reaction mixiure was conceniraiad in vacvo.
Tra crude product was dissclved in mathanol, coaied on Agllent hydromatsix {3 high purity, inert dislomacenus sarih
sarbantt and then subnvtied o nomial phase flash chramatograghy using dichioromethane and 8 mixlure of smmonda
{3.5 M} inmedhanot to affon the e compound 20 mg. vigld 5% The tille compoundwas used withaut further putification.
20 THNME (DMEIO-Ur 33 TO7 (5, 2H)L 434 - 408 {m, 1 ), 385 {0 2 HL 352 {dd 2 HL 331-3 18 m 2 H)

N

Intermediate PRy s-{2-{(tert-ButyvldimethylsilyDoxy)ethvDazetidine-3-

sulfonamide

‘%? H{}E ;;;;; Q &ii ,,,,,,,,,,,
H2N~§A<:MH g N S<>“
O
3

[0356] Prepared as described for 1-{prop-2 -m-« -yhpdperidine-d-sulfonamide {intermediate F3) rom szslidine-3-sul-
foramide hydrochioride and (2-bromosthoxy Hart-butyidimethyisilane, The itle compound (44 mg, viald 18 % rwas used
without further purification.

T MAMR {DMSO-g )k &= 8.88 {3, 2 H), .88 {g, T H), 3.50 {m, 4 H), 3.34 {m, 2 H},

»

g
tg
oy

s, SHL M {s, §HL

P
£n

Intevmediate P88: E*Q}’Eiﬁi’i@*{}'}m{@ﬁ{ﬁ:ﬂ&—:}%lﬂf{ﬁléﬂ&ﬁd%

E.‘

it N\
N5 NN B HN—S N Y
40 & "/ _\f .L

(0357 Prepared as described for -cyciobityipipanidine-d-suifonamide (Intermadiate P14} from azelidineg-3-sulfona-

miide hyerochionde and oycinhexanons. The #lle compound {218 mg. quantifative yieid] was used withoud further puri-
45 fogtion,

TH NMR {IRISO-d.) 8 = 5.868 {8,

ZH 093 im, 2 HL

™)

F), 383 (e TR 341 {0 2 H), 3,21 {0d. 2 HY, 2.00 im, 1 H), 1.58 im 8 H), 118 {a

a0 Internmediate P8g: 1-Uyclopentylazetidine-g-sulfonamide
t} ~ H\« | Q o~
HpNwGe NH e H NG ;»;—\j
0 o
58

[0358] Prepared as described for -cyciobityipipanidine-d-suifonamide (Intermadiate P14} from azeiitline-3-suifona-

midle Mdrochioride and © ymagentam w2, The flle campound (204 my, guantifative vield) was ussd withaut further
purification,

&4
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P MMR (DMBO-d 1 5=8.80 {8, 2, 382 T HL 34T (L 2HL 318 (m. 2HL 272 im, T H, 148 (nn 6 H) 133 {m 2 H).

Intermnediate Poo; -(1-Iminoethyljazetidine-3-sulfonamide

0 MO o NH
Mo~ % NH - 3 M N a—{’ w—<
& O

[A358] To = suspension of asstidine-3-sulfongmide hydrochionde (172 mg, 1.0 mmaol, 1.0 sgude ) and triethylamine
{8.4% mi, 3.5 mrond, 3.5 sgul ) It acetonifilie {10 mi) was added syl acelimidate hyd;‘ﬁchiaﬁf‘e {123 mg. 1.0 v,
1.0 equiv ). The ragction mixkire was stirrad overnight at room tevparalune and then concerdrated i vacuo. The crude
compound {approst. 300 mg) was diszoived in waler'methano! {ratin 111} {3 mb} 1 mbl of this sohution was purified by
reversad phase flash chromat Ogmnﬁy o afford the title compound (30 mg, vield 3%}

THNMR (EMSO-dey 3= 1025 (s, T HL 747 {8, 3H, 3.81{00d, 1 H) 844 irn, IH)L, 221 {m 2 H) 258 (s, 3 H).

7t

\,/

Intermediate Poi; -(Oxetan-g-yhnethyl jazetidine~-g-sulfopamide

0 HOH
e e L ——aCN
o \f'““‘;
e

(0388 Frepared as described for 1-cyciobutyipberidine-d-suifonamide (intermeadiate Pi4) fom aselidine-3-sutfona-
maide hydrochioride and 3-oxstanecarhoxaidehyde. The fitle compound (155 mg, visld 758 %) was used withost further
purification,

TH NMR (DMEO-G R 5= 8.91 {3, 2H), 4.57 {dd, 2 H}, 4.22 & 2 H} 3.80 {m, TH), 347 {1, 2 HL 3.28 {1, 2 HY 2.30 {m,
THL 288 (g 2K

Intermediate Poz: 1-(2-(DimethvlaminolethyDazetidine-g-sulfonamide

EY

& =N T
&yt HN-S—<C N
M8 N s N L/

{0381} Tr:s 8 soiution of {-{cyanomathyilazetidine-3-sulfonanide {328 mg 1.28 navol) in telrshydrofuran {156 mil,
cooied o U 70, was added horane dimethy sulfide (018 mb, 1.83 mmuol, 1.3 equiv.} The reaction mixiure was refluxed
svernight, and then guennhed with methanol. The scaiufion was cancen ;a*efa i vasuo The crude intermediste was
suspendad! in acelonitrlie {20 mbl) and bormaidehyde (37% in waler slabliizad with methanol, 188 gl, 2.5 nwnol, 2.1
aguiv. ) fallowed by sodium irlacstoxyborohvdride {888 mg, 3.28 ramol, 2.8 equiv )y was added. Tha raaction misturgvwas
sfirrad ovamight st room lempersture and then concentrated in varuo. The crude product was dissolved in methangd,
cated on Agllent hydromalris (8 high purily, inant distomacaous earth sorbant) and than submittad o normatl phass
fash chromaiography using dichioromethane and a8 midure of ammaonia (3.5 M) innethanc! 1o afford the tille compound
{28 myg. yiald 14 %L

H NMR (0,00 5 =402 (m, 1 H) 3.67 (2 HY 3.55 (m, 2 H), 274 (A, 4 H), 2.58 (s, & H)

Intermediate Pog: 1-(Pyridin-g-vimethyhazetidine-g-sulfonamide

?E
2R

o MO 0 =
HEN»-§~QNH e 1N a»<>\-s--~*
o O

&5
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[0362] Frepared as described for T-oyclobubvipiperidine-4-guifonamide {intermediate P13} from azetidine-3-sulfone-
mide hydrochioride and 4-pyridinecarboxaldehyde. The fite compound (130 my, vield 57 3%) was used without further
purtfication

I MR (DMEO-de) 5= 847 ich 2 H), 7.25 61, 2 HY, 6.97 {5, 2 1), 3,84 m, 1 H)

e P&l

Ls)
L
£
,5;;.
[N
a1
ok
3
[0
T
v
[¥3]
{58
L]
f:.:
2
A1

b
HaN= G TNH e H?N—§—<>N

[0383] Prepared as degoribad for -cyciobutyinipandine-d-sulfonamide {intermadiats P14) from azelidine-3-sutfona-
nide hyorochiorde ang 2-pyridinecarboxaldehyde. The ttle compound {195 mg. vield 85 %1 was used withaut fiwther
pﬂf Cation

TH MRAR ;GMSO{E VEZZAR Y, TH TS T HL T2 T H, T2 im, T ML B8
2HD, GBS I ML 344 2 HY

ih
(.

g, 3 H3 3.54 {8, 1 HL 370 (s

Intermediate Poss 1-{{2-Bromopyridin-g-yDmethyl jazetidine-3-

sulfonamide
'?“““\:‘:\
a
0 MO \,:<
- . /
H2P¢-~*\E‘?--~C NH i
O

[0384] Prepared as described for 1-pyciobulyipiperidine-4-sulfonamids {intermediate P14) rom azelidine-3-sulfons-
mida hydrochioride and Z-brome-3-pyridinecarbonaidehyde. The iitle compound {137 mg, vield 45 %) was used without
further purificalion,

TH MR DMSG-d 1 3= 82T {dd, 1 H), 7.78¢
{f, 2H}L 348 {d, 2 Ky

&
&
N

x
ha ¥
B
I

s
Fw
35
-4
w3
£
w
¥
:C
LJJ
(,D

Py

:,."Z
.
xT

s
l:,s.)
r:a

:a
T

N
m

Intermediate Pods itsri‘«imi}vi 3-sulfamoyl-{1,3-biazetidine}-1-carboxviate

] O

4 I S ‘\E“ ol S PN B *s %“N % —Boc
2t \ _\/.,N EJ\:
C}

[03858] Prepared as described for t-cyciobutyipipanidine-d-suifonamide (Intermadiate P14} from azelidine-3-suifona-
pide hydrochioride and fert-buty-3-oxsazetidine-{-carboxyiagle. The file compound {350 myg. visld 24 %) vas used
without furthar mﬂfsc‘,ata

¥ \N:»R\Df* a0 32808 (% 2HL 383 i T HL 380§

{
1Y

Hi, 3

wn
e
>

o, 2 H).

e

3

1§ {8 H), 338 {m, 3 H), 1.35 {5, 9 H).

F-3

oo

intermediate PAT: V-Mathyh{1 3 bizzetidine]-J-sulfonamide

Step &: 1, ¥ -Blazelidine]-3-sulfonamide dihydrochioride

10366]

HCE HCH

O £
it i FaN AN
HoN - ) ~Bog e SN~ ' 4 i
HaN g—{:N‘C“N a0 HoN EM{VN\fNH
2

&8
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[O367] Toa solulion of teri-bulyl S-suffamoyi-{1, 3 -bigzstidinel- 1 -carboxyiale {intsrmediate PR6; 318 mg, 1.08 nwvol)
in dichioromethane (10 mbl) was added 4M hydrochionc acl in dinxane (2.7 mi, 10.8 mmol)l After slinting for 2 howrs
at room temperature, the reaclion midkire was concentrated in vacuo fo afford the fitle compound {285 my, guaniitative
wae~s:i‘ valbolt was ase& without Turther purification

MR (DMBO-d ) 5= 9.50 {bs, 1 H), 918 *k:e. PHY, TE2 8, 2HL 487 -43% oy, I HL431-480¢

i
Y

1

y, 8 HYL

Step B: 1’ -Melhyl{1,3 -biczatidine]-3-suifonamide

70368]

Ci

HEl
i
FioNe- &M<;N—-—<>w e S e -—-—ﬁ/\s O

[0388] Prepared ss desoribed for T-methyiszetidine-Z-aulfonamide {intermediate P38} from [1,3-bisgzetiding}-3-sul-
fa"‘a“n de divvdrochiovide. The titls compoung (83 myg, vield 81 %) was used withowt i"umé p uritication.
THNMRCD,OD 8= 4.10-384 im, T HL 375 -380 (M, $ HY, 383-351 {m. 2 H), 351 - 384 {im, 1 HYL 3.41-332

P

.:,,{Z}

[ ]

{m, 2 H), 255 {s, 3 HL

Intermnediate PoB: v-{2-(Methyithiolethyllnzetidine-3-sulfonamide

-

0
Mot Sy 0
S - G i}

54

NH i 1 NS

-<\a

[0370] To s solution of 088 hydrochiords acld in water (8.0 mbL, 3.0 mmol) was added (mathyithio)acetsidehyda
dinethy! acstal (L4 mi, 3.0 mmel). Afler heating t“‘e reaction for 1 hour al BG °C, the reaction mixlure was covled o
room femperature and then extracted with dichioromsthans (10 mb L The organic saye: was added o a suspension of
gzetiding-3 x—su:fa mvide hydrochdonde {172 mg, 1.0 mmol) and riethyvlamine .17 mil, 1.2 mimod} in acelonitiite. After
t%‘m{ sodiom tlaceloxytorehydride (265 mg, 1.25 mmol) was added. Tha resclion midiure was stirrad overnight st reom

ampargture and then concentrated in vacun. The crude produchwas disscived in methanol, coaled on Agilenthydromadrix
{_a high purily, inert diatamacsous sarih at‘:meh and then submitted o notral phase fNash chromatography using
d‘ch‘&r@me&i‘* ane and & mixkturs of svimonia (3.2 Mi in methana! to afford the e compound (8% mg. yieid 42 %}

HNBAR (DWMS0-g:: 3= 681 {5, I HL 3.8, T HL 3481 2H) 3.33-3.28 m, 2 H} 2 Qscb L2 HY 237 {dd 2 H),
k.Q?s {s. 3 H:

. Ko

Intermediate Pog: 1-(2-Fluoroethyvllazetidine-g-sultfonamide

O HCH Y .
Low oA T sF
HoN=8—  NH e LG N

H gt 1§

O G

fonanide iy 's'aﬁh-mr.ﬁe and -t)rbmo—wmsrce‘haﬂe The Ate \.ampwnd i e~<* h 26} was qse».; withowt further purili-

4T HL A28 1 HL 390 iy T H), 353 2H) 336 (1L 2H). 279 - 269

TH NMR [DMSO-da) 8= 6,91 {5, 2 H}, 444

&7
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Intermediate Proo: 1-{Thistan-g-vllazetidine-g-sulfonamide

HCI £
il
. AN~ SWX\E\H T ﬁg?&“S‘CN—{{\ S
k 1] o
9.
fG372] Prepared as descaribed for f-cycivbulyipiperidine-d-sifonamide (Intermediate P14} fron azetidine-3-sulfore-
m‘de hydrochioride and th:etsms -ang. Tha ftle compound {54 my, visld 26 %6} was used without further ?-"fﬁCStSOE‘E.
i THNMR (DMSO-d ;6= 698 (s, 2 HL 3.98-383 (M 2H)L 343 (0. 4 HL 318 L 2 HL 297 L 2 K
Intermediate Pi1o1: 1-{2-(3-(Bat-g-va-1-y)-gH-diazivin-g-vethyilazetidine-
i s-sulfonamide
Ng
O HC) ~
T g .ef’*'\ a ;*'N.Nj \,,.»*’\‘\.\,,,-f“\\,@\N
g ‘ﬁ‘—-\f‘ “@“ N‘:::‘:S,.-’A‘NJ “\\‘
o HoN T
{03731 Prapared as desttibed for 1-{prop-2-yn-t-yiipipendine-d-suifonamide {intermediale F3| from azstidihe-3-sul-
fonamide hydrochionde and {3-Hut-3yn- 191 -3-{2-lodoethyl-3H-diasiine (0.8 aqiily.) exce that amore diluted solition
was used (0.02 M solution). The tills compound {yield 10%) was used w;*’aceut furt h&r pmxﬂ;& fon,
25 1 MRMR {CD00): 5= 4.0% - 3.92 i, 1 H), 381 (d, 2 M}, 347 - 335 {m ERAT M S HL22T L 1 HL 20044, 2
ML ES0 L 2 HL 181 -138{m 2 H)Y
2 Proa: tert-Butyl (Z3-{({{tevt-butosvearbony damino {3~
3 sulfamoviazetidin--vmethvleneearbamate
\
P
- O
o i~ i w‘% Ll B S 5 o B s %
HaN=5% NH Hy N3 “CNWQ\ o
O HRg K
O
£
0 ‘ ij %,
[0374] To a suspansion of azelidine-3-sulfonamide hydrochiorida {172 mg, 1.0 mmad}, bisthylamine (G483 mmol, 3.5

ol iandg 1, 3-tis{lert-butoxycarbanyli-2-mathyl-Z-thicpsouddoures {280 mg, 1.0 mmull in acetonitie (10 m i_‘ ~a% andad
weroury dichionds (271 mg, 1.0 mmol). ABer sliving over the weskend, the reaction midure was concenirated in vacuo.
45 ‘”he crnide product was suspendsd in methanol, coated on Agilent hydromalrix {8 high purily, iherl distomaceous sarth
soriyent} and than submilted o nomal phase fash chromalography using dichioromathane snd 8 midure of ammonia

{3.5 &4} in methanol fo afford the e compound (216 mg. visld 37 %),
TH MRR (DRSO ) 3= 10, ”4 (5, THL 718 (s, ZH,L4471-384{m SHL 141 (s

[Xs)

H), 1.38 (s, S H).

- Intermediate Prog: -(3-MethyleyelobutyDazetidine-g-suifonamide
f.i) HE O
) i H "
s B
55 O C

(0375 Prepared as described for 1-cyciobityipiparidine-d-sulfonamide (Intermadiate P14 from azelidine-3-sulfons-

\

niide hydrochiorde and 3-methnie yc:.imuian-mne. The Hile com ;:c ik {72 g, yield 38 %) was used without further

&8
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puiification
H NMR {DM3O-ds 5= 688 (s, 2 5}, 384 {ld, 1H). 344 -3.18{m, 4 B}, 282 {m, T H), 210~ 1.86 i, T HY, 181 -
TF8{m 2HL 188 - 148 {m T HL 1.38-1.24 (m, T H) 100 (s, 3 HL

Iniermediate Prog: -(3,3-Dimethyleyelobutyllazetidine-g-suifonamide
HCH ~..

HaN -~ 3~<>NH . T %—-—-{/s\sm \-{’

el J-suifons-
miide hydrochionide and 2. 3-dimethyicyciohutan-1-one. The title compound {86 my, yiald 44 %) was used without finther
purification
TH NMR {EZZ%‘«-:;O SEOFEBR 8 2 ML S
ZH 1AB-143{m ZHL 103 (4, 8 HL

[0378] Prepared as described for 1-cyciobutyipbaridine-d-sulfonamide (ntermadiate Fi4) fom azalidine-

1}

A4, HL 30 2HL 329- 319 {m, 2 HL, 308 (dg, 1 H)L LTT- 182 (m,

Intermediate P1oy: +-{Pyrimidin-g-vimethyl laretidine-g-sulfonamide

0 . HC G_/\
Ho N-~s--~\/ NH e Hy NE:; 9 =
-
ps

[0377] Prepared as descoribed for 1-cyciohutyipipandine-d-suifonamide {intermadiate P14) rom azelidine-3-sulfong-
miide hydrochioride and pyrimicdine-S-carboxyaidehyde. Tha tifle compound (88 my, vield 43 %) was used without fusther
purification.

TH NMR (DMSC-tgh 5= B.07 (s, 1 H), B.52 (s, 2 H), 6.98 {5, Z H}, 3.33 (m, 1 H), 3.84 s, 2 H1.:

Intermediate Pio6s -(Tetrabydrofuran-g-vijazetidine-g-sulfonamide

8 . 0 S0
;~12N-—§—<>N§\: e N u—\li\““ﬁ B

{83?3} Prepared a5 descibed for t-oyciobulyipipenidine-4-sulfonamide {intermediate P14} fram azetidine-3-sulfons-
de hydrochionds and etrahydrofuran-3-onie. Tha fitle compoting {31 myg, yisld 15 %) was used without further punfi-
\.ai.ars‘

'HONMR (OMSO-ic) 8= £.90 {5, 2 71, 388 fm, 1 H), 370 - 3.54 ¢m, 2 H) 384 - 334 im, 4 H), 3.29- 343 {m, 2 H),
3.08-2.98 {m, 1 H), 1.83- 167 fm, 1 H). 1.82- 149 {m, 1 K}

Intermediate Pro7: i-{sec-Butyljaretidine-g-sulfonamide

G ‘
Mol %“<>m i ol S PR amf \gmf

N\
i’ {_f} h

[3T8]  Prepared as desoribad for -oycichuddpiperidine-4-suifonamide {intermeadiate P14 from azetiding-3-sulfona-
mide hydrochioride and Sbulanane. The Hitte compound {3181 mg. viekd 33 ‘*a} was used withaut further punfa‘ atiah.

P DR (DMSTgr E= 68T (5, 2H), 3.8 {m, V HL 3471 (il B M) 321 211, 245-238 (i, 1 HL 218 -2.03¢m

Y

ML E42- 135 0m 1 L 10T (L 3 HL Q78 {4, 3 H)

&g
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| i
o o 0 =
-G it £ /™
YT . S W TP . S g T ;
N5 Hph-g-< N
G O

[a388] Propared as deacribed for Toychabutyipipenidine-4-sulfonamide {intermediate Pl4) *‘z“rﬂm gzetidine-3-auifong-
raidle hydrochioride and T-methylinidazole-2-cartaldehyde. Tha tille compaund (144 myg, vield €3 %) was used without
firther purifieation,

H R (DMSO-dg): 32 7.03 (0, 11}, 897 (.2 1) 671 (d. 1 H), 2.98-3.80 (m, 1 H) 381 (5.2 3 H

[54]
PO )

7 {3,

o

[0381] Prepared as described for 1-pyciobulyipiperidine-4-sulfonamids {intermediate P14) rom azelidine-3-sulfons-
mida hydrochioride and 2 Z-dimethyicyclahutanone. The tills compound (24 mg, vield 11 %) was used without further
purification.

THNRME (DMSO-5) & = §.87 {5, 2H), 3.90 (o, 1 H), 3.40 (. 2
1568 - 1.33{m 3 H) 1.00 {5, 3

:I;.
ud
43

2L HL 257 g T HL 188 - 172w, T HY

irtermediate PN terk-Bubd {(ER{fert-butoxycarbonylimine i 3-sullamayiaselidin- T-yiimethyiimethyilcarbaraate
Step A 1-Methyl1, 3-bisftert-butoxycarbonyi}-2-methyi-2 thiopseudourea

18382]

AVARR

N 4 -
a4 &
\ —f{N G"‘fﬁ
S . N
Hi s 9
0 N
A /

[0383] A sciution of 1 S-bis{fert-butnrycarbonyli-3-mathyl-Z-thicpsaudowes (335 mg. 1 .m‘m“‘ci}n‘..‘n‘emfi‘armamme
{& mii} was codled i 8 °0C in 3 cooling bath and then sodiuny hydride (B0% dispersion in mineral off, 72 mg. 1.8 mmel}

was sddded. Tha conling bath was ratvoved, After stiring for 1 howr af room temperature, meilhn fodide iQ Swd, 3.0
mmot} was added. Alter stirdng overnight, the reaction mikiune was poured ivo waler and then extracled ance with
dichioromathane and once with ethyl acetals. The organic layvers were combinad, washed twice with waler, once with
bring, driad aver sodium sulphate, filterad and then concentrated i1 vaous o afford the e compound {230 mg, vield
5{3 3, which was used withowt furthar punficalion.,

HMMR{COCLY 6=312{s. 3H, 238 (8. 3 H}, 1.51{s G H) 1.48{s, 8 H}

Step B! tert-Bulyl {E}-{{{teri-butoxycarbonylliimingl{I-sulfamoyizzetidin-l-yhimathyi}{msathyljcarbamale

16384]

8¢
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o4
i G - N

HaN= 5 H’E\EH . = vy "‘M'—‘?\‘ 0

R "\i yEn ,N——&/! ";{J
Q O fN

o)

l)‘

VAN

(0385 Prepared as descrivad for tent-butyl {2)-{{{ter-bulnyycarbomdiaming {3-sulflamoyiazalidin- 1 -wimadhyianeaicar-
bamaiz {intermediste P82} fom {-methyl I-tisflert-mstoycarbanyil- mvsatm;ix thicpssudowres, except hat after
afirring over the weehend, watar was added o the reaclion mixture. The mixiure was axtracied throe imes with dichis-
romethane. The arganic layers were combined, dried over sodium suifate, fillered and then concantraled in vacua The
crugde smﬁuci was suspended i mathane!, coaled on Agllent hydromatriy {8 high purtly, ined distomsaceous sarih
sorhend} and then submitted o nommal phase fash chromatography using dichioromathane and 3 mikhure of smmonia
{35 My in meﬁ'*«a of 1o afford the e compound (48 my, vield 16 %5,

M MNMR (DRSO 8= 7.23 (s, 2HL 4.20 (bs, 1 H), 4.08 (o, 4 H), 2.84 {3, 3H). 1.414

0

5. @), 1.36 (s, 5 H).

Intermediate P 1-{CyclobutvimethvDavetidine-g-sulfonamide

G HCI G

i i
Z_(\N* e HN= SN

[0388] Prepared gs described for 1-cyciobutyipipendine-d-sulfonamide {intermadiste P14) rom azelidine-3-sulfong-
nide hycimchim‘ide ang cyclobiitans catboxaidehydse. The tite compoung {145 mg, vield 11 %6 hwas used withoul further

1H} 1.88

o

BT g 1 HY, 382 {8 I H), 359318 {m, S H) 239 (2 H) 232 (i,
ot 21

Intermediate P12 1-2-{Hydroxyiminoipropyliazstidine-2-sulfonamide

Step A 1-{2-Oxopropyllnzstidine-2-suifonamide
0387}

v HC!
HEN“S—CNH —— e BN s—\{hw

§ )

o

[0388] PFrepared as described for 1-{prop-2oyn-t-yijpipetidine-d-suifonamide fintermediate F2} from a2atidine-3-sul-

2

mnaﬂ de hydrochioride and chisreacetons 10 afford the title compound {128 myg, vield 21 %)
HNMR{CD 0D 6=4064m THL3TS (A 21, 3680348 m S HL 207 {8, 3 H).

Step B! {-{Z-{Hydroxyiminojpropyliazetidine-3-suifonamide

10389]

81
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Q 2 A
H;_«:\‘“é}“{;%\i““\ ; am—@% AT
Q ,-"’5}&“ O 7
O N

{0380 A sclutonofd ‘2 Xopr p}e-}azetscm F-sulforamide (138 myg, 0.72 nmmoly and Th ammania in methano! (4.1
i, 2B.7 mimslhwas cocled G £ and ther hydroryiamine-D-sulfonic acid (81 mg, .72 mnaly was added. Alter stirring
for 3 haurs, the reaclion mix f: re was flterad over cotton and the residus was washed exiensively with methanal Tha
fitrales were coydinad and then concentrated it vacwe. The residus was disgsoived i mathano! {10 o} and than
Fristhylamine (01 mb, Q72 mmol was gdded. The mixture was cotlad i an ice bath and joding {183 mg, .72 mmal)

was added in amall portions. Afler stivring Tor § minutes, the mixiurs was concantrated it vacua, The crude productwas

suspended in mathanol, cogted on Agilent hydromatrix {a high purity, iner distomaceocus earth sorbant} and then sub-
pifted to pormal ghase ﬂas" chromats g*ani’%y using gichiorormethane and & mikture of ammonda (3.5 M} in methanoiio
afford the s compound {18 mag, yield 12 %}

I MMR (D000 5= 4 %5 £.01 {m, ‘} H‘ 3BZ-3.72{m 2H, 380 (dd 2 H) 333 {p. 2H}, 1.8

51
e

s, 3 Hy

Intermediate Prgg: -G-Hydvoxypropan-g-yhazetiding-3-sulfonamide

o HC g /
H % f
L~ —g NS it

TR §‘<;NH MNEUNTL

C" O .».».n».-OE\i
[038%] Frepared as described for 1-cyciobutyipiberidine-d-suifonamide {intermediate Pi4) fom arelidine--sutfonas-
miide hydrochionde and hydrogycat The me rmmo; i {.15 wig, vield 18 %) was usad without furthar purificstion,
TH NMR (DMS0O-d. 1 3 = 8853, 2 H) d.\ fLTHLIB3N THL 345U I HL 387 -3 1T (m S HL 308{dd, 2H), Q78

(_\}, = .-‘31

Intermediate Piig: -0, - Diftuoropropan-z-yDazetidine-g-sulfonamide

o HOCH 0 P
4 ‘ AN
HoN—$ NH e H2N-~§--~ N
O o F
F
[0382] Prepared 3% desaribed for T-oycinbulyipipendine-4-suifonamide {intarmediate P13} fran szetidine-3-sulforse-

raide hydroeidoride and 1,1 -difuorcacstons. The itie compound {81 mg, visld 38 %) was used withowt further purification.
T MIMR (DMS&—&S F=633{8, 2HL 573 0d T HLABE M, TH)L 355 2H, 348 (dd, J2 M), 2.88- 257 {m. 1 H}
030{d 3

ate Piis; i-Adlyvlasetidine-g-sulfonamide

HCl
i A
P N= f:--{’\NH e N N
Q ,,,,,,,,

f383] Prepared as desoribed for 1-{prop-2-yre- t-ylipiperidine-4-suifonamide {Intermediate P3} from azetidineg-3-s
fonamide hydrochionde and allylbromide o afford the #lle compound {88 myg, vield 32 %)

TH NBR (DMSO-1: 3= 6.90 {5, 2H). 877 - 557 m, 1 H}, 8.22-4.36{m. 2 H) “.9»::, - 3 &2 {m, 1H}, 34
-3.22{m, 2HL 3087 {88 ZH)

X

i

§2
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s 1-{ Prop-z-vu-t-vhiaretidine-3-sulfonamide

T q s
HZN“S“CNH e ol & MY\ e ?\m\
{1 i &
O \\

{G384] Prepared as described for 1-{prog-2-yn-1-y ;;sspe:@m&&-sa fonamide {(ntermediate P3} from azetidine-J-sul-
fonavide hyckockderde and {330@85’§y= bromidde (B0 wi %6 in ieduene) to afford the title uCI-‘T‘*“CtUi“sC‘i 131 o, yield 15%0
THNMR (DMSO-d k5= 691 {5, 2 HL 385 {m, 1 HL 343 (9L 4 H), 3.20{8, 2 ), 318 —3.12 THL

Infermedinte P 1-{3-HydroxypropyDaretidine-g-sulfonamide

@] ¥ O .
Hah § NH e HN §-—-—-—*=‘f\ o
1L H ; HoN-— N
3R S I N

[0385] Prepared as described for 1-{prop-2-yn-1-yiipiperidine-4-suifonamide {Intermediate P3} from azslidine-3-sui-
fonamide hydrochioide and 3-%3:& no-1-propanct o affond the iitle compound {80 myg, yiald 38 %)

THNMR {OMSO-4)1 089 5, 2HL 385 0m, TH)L 348 (L 2, 337 (L 2+, 332 - 324 (m, 2 H). 247 - 247 {m, 2
Hy 138 {p, 2 HL

Intermediate P118: -Neopeniviaretidine-g-sulfonamide

o RO ¢
i*i\ij\NH f‘*z“i‘“i’f“{:fqm\
S 0

5,
A
[0326] Prepared as described for t-oyciobulyipiperidine-4-sulfonamide (intermediate P14} from szetidine-3-sulfons-

raide hydrochionide and phvalaldehyde. The fille compound {71 myg, yield 35 ‘)w was used without further purification,
THMMR{(DMSG-d:r 5= 850 (s, ZHL 382 (i 1 HL 38T A 2H)L338-328 (m 2 H), 206 {s, 2H), 080 (s, 8 H}

Intermediate Piig: i-{(TrimethylsilyimethyDazetidine-g-sulfonamide

Q HTI d
5 N - 2 -8
HolN~ ’%« NH HaN b N"‘"*\
i,

%

[0387] Frepared as described for 1-{prap-2-yn-1-yiipipeddine-4-sutfonamide {ntermediate B3} rom azelidine-3-sui-
fonanide hydrochionide and uas}amemvi r:methy-sﬁ ne to afford the e compound (80 mg. yield 33 %
TH RME {OMEO-d. 1 5= 8.92 (s, 2H), L1 3.8 (he, 24 331 {hs, M}, 207 {8, 24, Q.01 {5 8H)

u."
; ;‘-
oS

Intermediate Pi2o: -{a-Hydroxypropyllazetidine-g-sudfonamide

0 P o —
HaN—3 N SN BN 3»»‘5 N

[O388] To a sohdtion of 1-{2-oxopropyiazelidine-3-sulfonamide {Indermediate P12 step &, 128 g, .85 mmoll s
methano! (10 mily was added sodiun borohydrids {32 mg. 4.78 mmel). ARer sthiving for 4 hours al room empenalu e
more sodivrn borohydride (7.4 mg. 8.2 mmad) was added. Afler sirring weamight, the reaction mixture was quenchad

with water {1.0 ral) and then concenirated in vacuo, The crude product was suspended i methangl, coaled on Agllent

§3
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hydromatrix {a high purlly, inert diatomacecus aarth sorlent) and then submittad 1o nommeal phase fash chromatograghy

us;m gdichioromathane and & minture of ammaonia (3.5 M} in methano! o afford the ftle cormpound (11 mg. vield & %)
HMMRCDQDR 5 =408-3.86{m T HL 377 -3.64{m, 3 H), 381 - 348 {m, 2 H) L.50- 244 iﬁﬂ.,Zh 1AE4d 3 H

Ea

Infermediate Pizi 1-{g-Hydroxvbutvi)aretidine-g-sulfonamide
HoN R—CNH HalN— 5N
&

v m\wC‘*H

SN

[0388] Prepared as describad for 1-{prop-2-yn-t-ylipiperidine-4-suifonamide {intermediate P3) from azelidine-3-sul-
fonamide hydrochiniide and 4-brome-1-hutano! o afford the litle compound {47 mg, veld 28 %)

THNMR (OMSC- 3= 6.98 (s, 2HL 393 i, THL 3874, 3HL 336 (1 401, 31640, 1 1), 2.50- 242 {m, 3 H}L 147
- 1231 {m 4 HL

intermediate B122: 1-{3-{3-Methyi-FH-glazirin-3-yhathyijazetidine-3-sulfonamids

Step A Z-{3-Methyl-3Hdlazirin-3-yllethan-t-ai

10460)
i N=N
PN oM oovossnnsscssssos e -")\.«» —

OH

(04041 Tocooled Hquin armmonia {78 7C, 30 mi)was added 4-hydroxy-2-bulanane (5.3 mb, 60.5 mmaol), The solistior
was stived at 40 °Cior 4 heurs sj then cocled back to -78 *C. To the cooled mixhure was added dropwise g solution
of hydroxylamina-O-sulfonic acid (7.6 q 87 mmel} in mathanol (80 mL}, The ceniing hath was removed aruld the reaction
rabdure was stirred overnight t n fsmpargiure. The suspengion was filtered and the residue was washed with
raathano! exiensively. The fills ates were combined and corcantraiad in vacwo to about 106 mb, and then degassed by
passing nitrogen thmugh the fillrales for 20 minules. The solution was cooled b ardice bath and then tisthydamine (7.5
mi, 83.8 mumael) was added followed by ioding (5.8 g, 187 mmall. After slirring for 1 hour, anothar balch of lodine (3.0
4. 15.6 mmolhwas added. After § rairusies, the reaciion mixlurs was concendrated in vacuo tn glout 100 L, then brine
was added. The aquaous sofulion was extratiad thres fimes with disthyl ather. The organic lavers ware combinaed, dried
over soaﬁmm sulfale, filterad and then concenirated in vacuo. Vacuum distiliation {30 °C, 10-7 mbar) provided the titie
compound 8% g yallow off {228 mg, visld 3 %)

THMMR{COCLY 6= 38331 2H) 1736, 1 HL 184 & 2 H)L 107 (s, 3 H)

Step B: 2-{3-Methyl-IH-giazirin-3-yljathyl methanesuifonate

040
N=N N=N o .
ANy TR o3

[0403] A soiugion of 2-{3-meihyl-3H-diaziin-3-yiethan- -0 { 100 g, 1.0 mmol} and tristhylamine {180 pl. 118 mmnd

*‘3 é;ch cromathane (& ml) was coclad in an ke bath. To the conled solulion was atided methanesuifonyl chiarids (33
. 1.2 mmol). The reaction mixkture was stimed for 1.5 hows In the ice bath, then saturated anuonium chicride wasg

aﬁaeu and the grganic laver was separated. The aguasus layer was axdraciad once with dichioromethans. The grganic

layers were combined, drisd over sodiurn suifate, fiterad and then concentraled in vacwo o afford the e compound

{178 mg. guantitative vield) which was used without further pur'i?i“afim

THNME {CDCLY § =443 (L, 2H), .05 (s, 3HL L7 A 241 1.08 (8, 3 HL

g
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Stap C 1-{2-3-Methwi-IH-diazirin-3-yilethyllazetiding-3-sulfonamide

404
o .\ HCl *
SN s Nmi S HQNWS“CNww A
ST hY
Q W“v\%

[8405] To asolution of 2-(3-methy-IH-diagirin-3-ylisthy! mathanesulfonate {178 mg. 1.0 mmol} In acetoniirls (20 mbL}

was added azelidine-3-sulfonamide hyd{mhsomﬁe {344 myg, 2. 0 mmnt} and hen potassium carbonate (1.1 g, B0 mmdy.
The reaction mixture was stirred ove g 55 °C, angd tnen potasshan indide (158 mg, 1.0 mmhi\aﬂa N A-dimethyl-
formamide {2 mi) wers added. The tm miiure was stirred for 8 hours 8t 80 °C, then fitersd over a glass filler. The

residue was washed with methan i The filrates were corabinen and concantraled in varuws, The crude groduct was
suspended in methanol, coated on Agilent hydromalrd {3 high purily, inert distomaceous earth sorbent) and then sub-
m‘i&atﬁ tc noiTnat ;ma&e fliash chromalagrephy using dichioromathane and a8 mixture of ammonia {3.5 M} in methanod o
L2382 0m THLI4S G ZHL 3T QLML 22T L2 HL L2 ML 08T (s 3 HL
Intermediate Pizgs 1-((-Methyl-6-oxo-1,6-dihydropyridin-g-ylmethyl)
azrctidine-3-sulfonamide

MGl G
_/\ \ 1N
HoN-S L e HENW%““%.,V,N"\____\
*‘ D !i - .
‘\\\ |

O
[0408] Frepared as described for -oyciobitvipbendine-d-sulfonamide {intermediate P44) from ag,emim -J-suifona-
raide hydrochioride and {-methyl-S-oxo-1 S-dihydropyridineg-3-carbal deh wide, The tills corapound {1186 mg, vield 82 %4}

was used without further purification.
THNMP (DMBdg) 35 7.54 (s, 1 H, 7.29¢

= %

{3, 3H) 3.31-324{m, 4 Hi

e
ﬁ"z

4 HY 6.93 (s, 2H), 832 {d, Y RY 387 - 379 {(m, 4 H), 3438, 2H), 237

Intermediate Piag; 1-{(1-Methyl-z-oxo-1,z-dibvdropyridin-g-sDmethyl}
azetidine-g-sulfonamide

O HOI G

i &, 4

e : WWWW : Fon B §
Hal gm&__{m P s-€w~»\

O

[8407] Prepared as described for 1-cyciobutyipipatidine-d-suifonamide {intermadiate Fi4) rom azetidine-3-sulfonz-
midle hydrochioride and T-methyl-2-oxo-1 Z-dihvirepyiidine-d-carbaidehyde. The fille compound (81 myg. yiald 27 %}

was used without further par feation.

HH NRR (DMSO-de ) 8 7£ts 1), 6,58 {8, 2 H} 833 (s, 1 H),
{5, 3H). 3.40-3.33 {n_. { H)L

s
<3
by
Pty

4.1 H), 4.00- 375 {m. 1 H), 349 £ 2 H), 342

85
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Intevmnediate Pizg: 1{z-(Tetrahydrofuran-g-yliethylazetidine-3-

sulfonamide

HN~§ <: NH e NS Q N—\

iod

=l

\,,

[G408] Propared as described for Toyclobutyipiheridine-4-sulfonamide {intermediate P14) from gzatidine-3-suifons-
mide hydrochiotids and 2-{oxolan- 3«-35 staidahyde. The tille compound {30 mg. vield 27 %} was used withoat funther
purification.

TH NMR (DMSO-d.) 6= 893 (s, L3
Hy 248 -233{m, 2 ), 2.08{m 1 H), 200

b

S {43

>

Hi 3.59 {g, 1 H), 3.47 (L 2 H), 3.
i

Intermediate Pigé: i-{Tetralvvdrofuran-g-yimmetinlazetidine-g-

sulfonamide

HCi 0O
Y2 . KT T o i o
HN- <—<\M~i — O
& P
O

(0409 Frepared as described for 1-oyciobutyipiberidine-d-suifonamide {intermediate Pi4) fom aselidine--sutfona-

mide hydrachioride and telrghydrofuran-3-carbaidehyds. The fille compound (85 myg, yiald 39 %) was used withowt
further purificalion,

THHME {COODN 5 =308 8, 1 Hy, 3.88 -

Hy, 218 - 187 im, T HL 1.85- 182 {m. 1

£

385 {m DHL B {L 2 H), 343 (dd, Y HL 288 {d 2 H, 238 -2.22 (i

stifonamide

9 HCI

HN-§—C NH - 3w - a%\@m
it .
(:} M{«<

[8418] To s soiution of etrshydrofuran-Z-ylimethana! {291 i, 3.00 mmod} in dichioromathane {30 mb}was addad
Dess-Martin parcdinane {140 g, 3.30 maxd}. The reaction mixture was sltirred at roony lanperalure. After sliviing for
hour, the solulion was washed once with satursied sodium bicarbonate. To the organic solution was added acsioniliie
{10 mb), szaficine-3-suifonamida ! @fdr@g doride {172 mg. 1.00 mmal}, telindatdne (07 mi, 1.20 mmd}, and then
sz}(jium rigcaivkorohydride (265 mg, 1.28 nnol). Tha reaction midlure was stiired ovarnight at oo lemparaiune
and then concenirated in vacve. The crude product was suspended in methandl, coated on Aglient hydromairiy {a high
purily, inert diatomaceous sarth sorbent) and then submilted o normal phase fash chromaiography using dichinrometh-
ahe and & mixture of anymaonda (3.5 M} in melthana! 1o afford the title campound {77 my, yield 35 %)

PN

4 N {DMEO-de) 5= 6,80 (s, 2 H), 3.90 (m. 1 H), 388 {q, 2 H}, 380-346 (n, 3
Y 343 - 3.33 (m, 2 H), 284 {9, 2%-%3,1,85—’353 w3 HL 14T (@ 1 HY

intermediate P2E (IR 3R 588 -Mathylaralidin-d-yi}-S-arabinycio]3. 21} cclane-3-sulffonamids

Step A: tert-Bulyl 3{{ 1R IR, 58)-3-sulfamoyi-B-azabloyainf 3.2 1loctan-B-yljazetidine-1-carboxyiats

19411}
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f0492] Prepared as described for 1-cyclobulypipeddine-4d-suifonamide {infermediate P14} from (IR 3R 558
azabis;ycio?&ﬁ octane-3-sulfonamide hydrochioride and 1-Boe-3-azetidinons. The e cotvpoiind {285 my, visld 44
s‘ vas usad withe w‘-‘mr purification.
H MR (DS i-ci\ =552 {8, 2 H}, 3.82
m, 2 H L2 - {BM 1, 2 H), 1588 {dd, 2 H)

A

\

g{

La
m
e
,.a

8, & H} 3.4

{ v 4 R 2.36-218 (m, 2H)L 15
5136 (s,

i
A

03

s, THY, 3.20-3.
H).

H
Y

Step B (1R 3R, 58-8{Arplidin-2-yi}-S-azabicyein[3. 3 Vjoctana-2-sulfonamide dihydrochioride

10413]
HO i
O G HCU H )
%3 E'Ef;‘o = d i ?E_‘,A
}"N&—N« E.« 5 H\\> “““ N § \)‘mS’D
O3 Ni‘“:g X £ \N"‘{
5 2
A

[8414] To a sciufion of lerbbulyl 3-{{1R.3R, 58 -3-sulfamoyi-B-azabicycinll. 2.“s}uc‘lan-ﬁ«yuazﬁttmneﬂ -carbosylate
{285 myg, §.83 mnmwady i dichioremethane {10 mil ) was added hydrochione acld (4 Min dioxans, 24 md, 8.3 ool Afler
afirring for 2 howrs, the reaction mixture was concentraled in vacvo o affard the e compound (237 mg, vield 88 %),
which was used without further purification.

THNBR (DMSC-dl 5= 9.68 (bs, TH) 8.01 (os, 1H), 885 {d, J = 5.1 Hz, 2H), 4.98 {be. 2R}, 4.21 — 3.84 {m, BH}, 342

- 325 {m, 1H), 2,83 {be, IH), 230 {4 IH), 230 - 1,57 {m, 4H)L
Step & {1RIR, 58 1-8-{1-Meathylazetidin-3-yli-B-azabicysiaf3.2 {loctane-J-sulfonamide

10415]

T
5/
%/z; -

g

P
Y
Z‘b

% >

P
.
D=0
\"5
C

[0418] Prepared as dascribed for T-oyciobulvipiperidine4-sulfonamida {intermadiate Fi4) from (IR, FF B2 -B-{aza-
Hdin-3-yvi-8-azabicycin{l. 2. Hockane-3-suifonamids dinvdrochicritie and formaidabvde {37 wi S inwater). Tha fille com-
pound (37 mg, vield 35 %) was used withouw! further purification,

THMNMR OO0 8= 3.15(bs, 3H)L 382 {bs, 3H}L 283 (s, I ML 281 -230 (m, 2H)L 203- 188 {m 4H}, 1.88-18
{m, 4 HL

(53]

intermediate P{2% S-Methoxy-T-methyipyrrolidine-J-sulfonamide

Step &: Banzyl I-methoxy-d-aulfamaoyipyrrnlidine-t-carboxylals

10417

g7
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{m
Cj“ DN
i ;§*--~ 4 | N
o b,
A

d s
)

[B418] To a soiution of mvimonds in mathano! {THL 42 mb)was added dropwise a solulion of benayl 3-{chioroautfonyl}

d-mathoxypyrrotidine-{-carboyyiate {50%3 ma.t 148 ﬁ"mw tin dichioromathane (10 mi} Afler stiring for 1.8 hours atroom

mmperature, he reaction mbiture was concentrated in vacuo. The reaidue was diluted with ethy acelate and then washad
with saturated sodium bicarbanale. Th organic iayer was dried over sodivm sulfate and then cancendrated in vacuc to
afinrd the e cormpound {238 mg, yield 58 %)

P MRAR (DMSO-d S = TAZ-T28 (m, SHL 701 (5, 2H), 5.08 {5, 2H), 4.24 (b, 1 H)L 3.82-3.84 (m, I H}, 3188 - 358
fvi, VM, 348 (L 1 M), 328 {8, 3 M}
Step B: d-Mathoxypyrolidine-3-sulfonamide
0418
C Q“\ fp Q\‘ !;3
N s
f“‘* \Tf’ H?\ T}’ MHQ
G \»A\ e !
9 o
- i H i

[0424] Prepared as desoribed for azetidine-2-sulforamide {intermediate Pas) from benzyl S-methoxy-4-sulfamayipyre
;ai idine-{-carboxylale o afford the Htie cmpcqna‘ {81 g, yield 87 %} widehwas ¢ ‘St:d withowt further purtfication.
HMNMROMSOA 1 5=688 (s, 2 H} $084d, 1HLZ ?3 -382{m, 1 HL3BE-333{m, 3H)L 330-3.15 im, I H,
2.58 {dg, 1 H), 283 {L I H)

Step O 4-ethoxy-1 snethyipyrralidine-2-suifonamide

10421]
W QP
"’h\ : \\ a AN
HN :I‘: NH *\,M/\r S NH,
A e
I %
¥

[0422] Prepared asdescribedfor Toyciobulyipiperidine~4-sulfoniamide {irdermediate P14} fom d-methaxypyrraiidine-
3-sulfonamide and tormaidebyde {37 wi % in water}. The litle compound {mixture of diastersomers, 17 mg. yielkd 35 %}

was used without further purification.

£

HNME L0003 e‘ i‘h»ﬂ major diastergomen S =421 - 4. 11
(, THL280 0 P HL 281 {8 T HL270-2583 im, 3HL2

-

&

gn, THY 365, 1 HL 340 -338{m, 2 H) 327~
3 H)



N

<

s

P
£n

55

DK/EP 3661925 T3

Intermediate P130; -Ethyl-g-methoxypyrrolidine-g-sulfonamide
0.0 o0

\gf \i‘re
Pa L T
HN/ T\ N rw&sﬁY TN,
- i
0 0
H {

[3423] Propared asdescribedior f-oyciabut xe-pspew:i;na«-sa‘fe wmide {intermadiate P14 fomd-methanypyrroiidine-
3-sufforamide and acataldehvds. The Hille compownd {mibxture of diastersomers, 12 my, yialt 33 %) was usad withouwt
furfer purification.

T NME {CR00) of the major diasteraoman § = 418
2F2{dd, 2 H} 2.86- 280 {m, 2 H), .14 {dd, 3H)

(4 TH) 3.75- 258 im T HL 3238 {8 3 H)L 313284 im, 2 H),

cdiate Pray i-{Oxetan-g-vazetidine-g-sulionamide

9 A q
. ol ....A* & "’1{ WWW‘“% NN SR K $ “{}
HN -5 NH HN §—<\?\—<\
L

{64241 To a suhrtion of arglidine-S-suffonamide (32 rag. 018 mmol) iy methanol (& mL} was added cxelan-3-ong {33
mg, 0.32 mmol) and 2 drops of acelic acid. Next, sodium cyano hmmhyd*ide {20 mg, §.32 mmol} was added. The reaction
mixture was stirred for 18 howrs al room femperalure. Then the solvents were evaporated to afford the crude Htle
compound {30 mgl as an SHoh was used without further purification.

NMR dats of the crude product was vary complax. LOME showed the desives mass. LOMS: mvz 183 {(MaHY (ES*) 1
{(pM-Hy {E8")

Gl w

intermediate P132: t-lsopropyi-8-oxo-1 &-dihydropyridine-3sulfonamide

Step A: &-Chiogro-M M-his{d-methoxvbenzylipywridine-3sulfonamide

[0425]
-
AT oy NPNB),
L N P N "A\‘v‘ ,-»\\\.:\ Lo
: b Ay
H i i j s
™ e o ,3 Ny T N
4 { oz ¥
G O

L]

{3.00 g, 18.7 mmual} angd rethylamineg {245 mb, 17.8 mmady iy DORM (80 mb) at § "2 The reaction was stived "1‘ &

for 1% mirgstes and then aliowed 1o waitn up 1o room ampenailure and stirred for 20 hours. Then the reaction mixtuns

was diuted with DCR (150 L), washed with 8 salurated aguecus NH,CY solution (3 0 40 mb} and brine {40 i‘«‘.:_‘« driad
over MgST,, fillered. and concentrated in vacuo o give the orude product @s 8 traam soiid. The crude product was

riturated with TBME {78 mi), fifterad and rinsad with Taﬂg E {3 w40 mb} to afford the tille compound 4. vﬁ’ g, B3 %eias
& off-white solid.

[0428] Bisid-melhoxybensyiiamine {371 g, 14 4 mmol) was added to a solution of 2-chicropyridine-B-sulfonyl ehdorid
£ o

i

H NUMR (DMSO-d5) 5 878 {(0d, J = 2.6, 0.7 Hz, 1H), 819 {dd, J= 8.4, 2.8 Hz, 1H), 7.69dd, 4 = 8.4, 0.7 He, 1H),
TRE-7.02 {m, 4H), 6.83 - 8756 {m, 38}, 4.28 {5, 4HL, 371 {5, &H}
LOME: nvz 4333 (MHY (ES™)

Step B! 8-Hydroxy-N, N-bis{d-methoxybenzylipyridine-3-sulfonamide

10427}

83
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Oy NEMBY, One - NPMBY,
T‘\ T E ‘\!
| =N

{S@ZE} A suspedsion of S-chiore-K N-bis{d-methomybehzylipyridibe-J-sulfonamide (3.508 ¢, 147 mureol) i sthane-

Sedied (10 mb) was treafed with 2 M KOH {3g) (2.4 b, 4.30 mmal}. The resultant suspension was slirred at 140 °C
fm‘ 18 nours. Than the reaction mixiure was resisd with further 2 M KOH {ag) (8.8 md, 1.2 pvnod, 1 &g} and heated at
144 °C for anather € hours, and fyther 2 M KGH {ag) (8.5 mi, 1.2 mivol, 1 &g} and heated at 140 °C for another 18
hours. Than the reaction mixture was difuted with water (40 mL} and DCM (30 mil). Brine {5 b} was added and the
afganis laver was coliacted. The aquenus phass was axtracied with DCM {5 x 30 miL). The combinad organic extracis
warg washad with water {10 L], drisd over MgSQ,, fiteragd ang concenirated in vacus. The residus was dried under
raduced pressure ai §0 °C overnight io afford the title compound (842 myg, 100 %),

T KMP {DRSO-A6} & 1
5.7% {m, 4H}, .37 {d, J=8 i} 3.
LOMS mis 4154 (M+HY (ES*) 4134 (M-H)Y {ES}

3 {dd, J=8.8, 2.8 Hz, 1H},

=~
-
-
=~
"3
£
X
fep!
o

N

Step € -isapropyi-N, Nebis{d-mathoxybenzyiS-0x0-1, Bgdihygdropyridine-3suifonantide angd E-lsopropoxy-i, M.
bis{d-methoxybenzyiipyridine-3-suifonamide

{0429
D
P
QS@J&PM& o ;% _NPME), L-NPIBY
Q\ P
OH 3 Y

[0430] Sodism hydride (80 wi % disperaion in minsrgd o} {35 mg. 0871 mmol} was added fo a mbdure of S-hydroy-
NoN-Ble{d-m ethcxycenz;u pyridine-3-suifonamide {D.40 g 0.868 mmad} and Hthium bromide (3154 g, 1737 mmal) in
DMEDME B, £1) 2t 570 The mixtura was stirad a1 0°Cfor 10 -mi % and then at roohy tamparaiure for 8 further
10 minutes, Then Z-odoprogans (018 mb, .04 ol was added and e minhire was slirred atroon tempsrature for
48 hours. The reaclion mibkiirs was heated o 85 °C for 17 hours, cociad o room temperature and quanched with
saturaled aquecus MHECHS mbL) and giiuted with EIQAS {100 mL} “:' he organic iayer was washad with water {15 mbL}
and bring {3 ~ 18 mL: dried over MgEQC,, ersd, and concenirated i vacus. The cruds pmdm wigs purified by
chromatography o silica gal {24 g column, §-100% ElCacischexane) to afford t-isopropyl-NN-bis{d-methonbanzyl)-
s-oxe-1,5-dinhvdropyridine- ~su§*‘sna~‘n de {328 g, 70 % Yas awhile solld and 8-Isoprapony-M, N-bis{d-melthoxybanzviipy-
riding-3-suffonandde (011 g, 27 %}

1dsapropyi-N, N-bis{d-mathoxybenzyil-b-uxo-1, Sdihydropyridine-3-suffonamids:

g-isapropoxy-N, N-bis{d-methaxybanzylipyridine-3-suifonamide:

10433)
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{1, .«H;, \;.—‘EB 5,33 i, 1M, 426 (s, 4H), S
]

Step O {dzoprepyboxa-i -dgilwydropyridine-3-sulfonamide

10433}
")
%Amwgu @i%,f\ii-{z
3 i\\i’\l R ‘E'JA\\Q\
i\ "gkg‘\ ff L\'\ w‘g‘i“\ {.__,-

=
i |

G
¥

(0434 TFA (D43 nmi, 564 mmol) was added 1o 8 suiution of {-isopropyi-N.N-Bis{d-methoxwhanzyl-8-oxo-1 B-difvy-
dropyridine-3-sulfonanide {3.26 g, 8.554 miaol) i DUR (3 mil) at room femperature ang the miviirs was stirred for 86
hours. Then the resclion was concanirated in vacuo d the residue was redisscived in DCM (S mb} The product was
purified by chvomstography an silica gel {12 g COEL  D-10% \:‘fefa%ﬂ*DC.\ 1) to afforg the title compound {80 myg, 43 2%
&8s a white soiid,

LOME: vz 217.3 (MeHY {ES™)

intermediate P33 $-dsopropyi-B-ox0-4 S-dilvvdropyrazine-2-sulfonamide

Step A 2-{Benzyhhicl-S-chinropyrazing

f0435%
o o
Na"ﬁi\% Nr ‘\\\'\‘
N /A\\ M B
GE r""\-\_v’. S

[0436] Tosa solulian of NaH (O.V5E g, 18.88 mymal} iy THE {58 mlwas added bevzy“ marcapian {1
gt § °C. The reaction mixture was diiuted with THF {20 mi) and slirred &t 0 °C for 10 minudes. Then }
dichioropyrazing {1 370 mb, 1342 mmol) in THF {10 miU) was added dropwise. The read o mikhae was st:rred at
for 1 howr, then warmed o oo amparature and stired for 18 hours, The reaction miture was conled 1o ¢ °C, MelH
{1 L) was added carefilly and stirrad for § minutes. Water (20 miy, then DCOM {150 mil) was added and the biphasic
mixiure was passed through a phase separator. The organic phase was conceniraled in wacuo. The gude product was
putified by chynmatography on slina gol (40 g column, 8-3% EfCAcischaxane) o atfard the ttle compound (2.373 g.
72 %) &% 2 clear yallow off.

T MRMR (DMSOS) 3888 {d J= 1.5 Hz, 1M, 848, J= 1
- T23{m, 1H) 448 (g, IH)

in

Hz,

it

H

FTAZ-F 38 {m M), 734 -7 28 {ny, 2H), 7.28

Step B S-Chiore-N N-bis{d-methoxyhenzyiipywazine-Z-suifonamide

104377
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[G438] A solulion of Z-{benzyithio)-S-chioropyrazing {U.916 ¢, 3.87 mmal} in DOM {15 mb, 233 mmalhwas treatad with
veater (1.5 ml} and the resuitant stspension was cooled to betwsen -§ and ¢ °C. Sulfuryl chioride 22 mb, 262 "f“'ﬂ&“
was added and the reaciion miviure was stirred for 2 hours mainiaining the lemperalure babveen -5 and o *T A siurdy

of icehvater {10 mbywas added and the srganic phase was eoliected. The aqwews phase was axiracted with DCM {2

= 10wl and the combined organic extracts ware dried (MgB0,} ar‘d concantraied in vacue 1o afford cruds intermediate

E-chioropyrazine-2-sulfonyd chictide as a pals yeliow liguid {1,188 g}

[0438] A suspansion of bis{d-methoxybanzyhamine hydrochios d {1198 g, 4. 08 mmoh and TEA (1.

i DOM {10 mly el 0 °C was frealed with 3 soiution of ﬁ.m@mpw&zme-z agiforsd chioride (0824 g,

{Bmb} cé*apw&se The resuitant solation was stirred at ¢ "C for 15 minutes and then allowsd 1o warm to room te ‘rp erature

for 16 hours. A saturated aquecus NH,Cl solution (10 mbl) was added and the organic phass was colleclad. The agquecus

phase was extracted with DCM {2 = 10 mb) aqﬁ the combined crganic axiracts wera dried (MG, ) and concentraled

in yvacue, The orude p'@mﬁ was purified by ¢ ﬁ“aiﬁgmp”y on siting gel (34 g column, 0-30% EfOAcHachexane) o

afinrd the e compound (1312 g, ¥7 Rlasav i ft= scdig.

P MMR {CDCKI 8 878 (0. J = 14 Hz, 1H), 848(d, J= 1.4 He, 1ML 7117407

4HY 3.73 {3, 8H).

w X
3
3
)
3
Q

aarn,

m, 4H, 8.7 - 8.75 {m, 4H), 4.43 (s,

Step £ N K-Bisid-methoxybenzyh-S-gxo-4 S-dihydropyrazine-2-sulfonamids

f0440%
! O
NS Hm’ﬂﬁi
PMB., 820 N
RS y O
PMEB PMB
(04441 A suspensiocn of S-chiare-N M-his{d-methouybanzylpyazine-Z-suifanamide {1.31 g 2.5% mmad} ip givend {18

fal was treated with 2 M KQH (ag) { ? & mib, 15 mymol). The resuBant suspension was sthved ab 140 °C for 18 hours,
Then the reaction mixhire was aliowed to cool o mom lemperatre, ditsted with waler (100 mi) and neulralized with
saturated agueous NH ,Cl solulion (30 mL} Th& whits precipitate was collected by Hitration, washea,, with walar and driad
at 84 °C under vacuaam o afford the fitle compound {1054 g, 78 %) 85 3 pale yeliow solid,

TH NME (DMSO-d8) 3 7.94 {d, 1= 12 Ha, 1H), 789 {by s, 1H), 710 - 7.08 (. 4H), .84 - 878 {m, dH), 4.28 (s, 4H),
371 {8, 8H}. One exchangeable praton not chearved. LOMS: miz 4382 {(Ma+Nalt (ESY) 414 2 (M-H) {ES

Step D ddsopropyli N-bis{d-methoxybenzyii-S-oxo-4, Sdilydropyrazine-2-asuifonamide

[5442]

) &
N A
)

HN 5 . g ?:J \'
E{\\"\.{.f!\’i - .\,'f‘; reennenenoe. a\\‘f&s
{ §
CIRARY Lo ! L
£ &sb-\N,i‘J\\“ PR 1!5\N 53\\
p O ¢ £
PMB PMB
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[0443] A suspension of N N-Bis{d-mathoxybenzyl-S-axae-4 S-dihydrapyrazine-2-sulforamide {8.503 g, 1.080 mmol)
and ithiam bromide (0182 g, 2.18 ;’rrf‘ni‘;n OMEDMF & mb, 4.1 at 0 70 was irealed with NaH {1 1328 mmal)
The reauliant suspension was sizrfea at ¢ °C for 10 minules, trested with 2-lndoprapanse (3218 mi, 2,138 ramol) and
then slirred at 88 °C for 84 hours, A saturated agusous NHCl solution {8 mb) and EtDAC {10 mb) were added angd “i"e
srganic laverwas collected. The aquecus layer was exiraciad with EiQAe {2 » {0 ml) and the combired orgam vivact

ware washed with water {10 mil} and bring {2 » 10 mb), dried (MgEO 41 am concentrated in vacuo, The oru »““mimi
was purifiad by chromatography on silics gei (12 g colunm, O ‘30% QAcfisohexans}io aﬁc\-d‘lhe itie compound {0.293

g
g. 53 %

j a8 8 claar vellow ol TH NMR (DMSD-dB 5807 {d, =10 *-{2 1HE 78680, =08 He tHL T ‘}3 7.0% im,

T
4HL 8838679 {m, 4H)} 478 (sepl. J =865 z?H,,do?;::f-i‘-i} 2718, 8H, 134 {d, J=88Hz EH
LOME: mviz 480.3 (100, (M+Nal™), 4585 {8, [M+H]") (EEY)

Step E! d-lsopropy-S-oxo-4 S-gdihydropyrazine-2-sutfonamids

{04443
PMB ‘
(G RN ) Q NH
0=5"""pMa U=g
N e N
i | Ef» N

o:(
-
o=l

[8445] A solufion of é-iscpzf::;s A-N N-bis{d-methorybenzyi-5-oxe-3, 5-dihvdropyrazine-Z-sulfonamide (0,287 g, 8 885
ramolin ROM {1 mbtwes frealed with TFA (1 ml, 12 88 mimel) &t room teperaiure. The resuifant solstion was stirred
for 28 hours. Then the reachion mixlurs was concenirated in vacuc and tha crude product was purified by chromatography
ot silica gel {4 g column, G-10% MeGHQICM Y o afford e Hlle compound (D118 g, 34 %) as 8 white salid,

1 NAR (DMSO-dB) § 814 {g, 4 = 1.0 Ha, 1H), B.08 {d. J = 1.0 Hz, 1H), 740 {5, 2H), 4.88 (sel, J = 6.7 Ha, 1HL.

intermediate P134: {-Isopropylazetidine-3-suifenamide

Step A fert-Bulyl S-hydroxyazelidine-1-carboxyiate

[0446)
O
| ¥ B )V\Q e B N.,...j
o + O
AN X

;

{QM?} To & solution of azetidin-3-0l hydrochionids (45 g £1075 mmoi, ec; iy \neOH i 2Lwas aaﬁeﬁ TE#‘* 8313
¥y

g. 820181 minol, 2 eq) and diteri-buby dicarhonate (A5 85 g,
18 hours. Then tha raaction mixiure was concenirated in vart
pixture was washed with HoO {3 ) 500 mb) and brine 8 =
concerdrated i vacus o géve e e compound {85 g, 91 %) a8 & yeligw o, which was weﬂ di'eciiy
THNMR {CDCLI 8 459 s, T HE $.19-4.12 ¢, 2HL 384-3.79 (i, 2 HY, 148 {s, 5 H)

Step B fert-Bulyl 3-{methyisuifonyhoxylazatidgine-t-carboxyiate

10448
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{SﬂMQ} T& solution of tert-bulyl 3-hydroyaratidibe-t-eavboyiates (85 g 37537 mmal. 1 eg) ang TEA {11382 9. 3
o4} in THF {850 mi)was added mathanssulfony! chioridge (51.58 g, 450.32 nwmel, 1.2 ag} at o %7, Then the mixiure was
s-ﬁt‘red gt 2570 for 12 hours. Ths reaclion miklurs was a-nuiad with EfQAC {2 L), washed withwaler 3 x 1.8

Ls riad aver anhydrous Na,80,, filered and concentraied i vacue v give the fitte compo
&% A yellow olf, which was used diraclly i he next step.

1H NRMR (CDCL S 5.25-8.20 {m, 1 H)Y 4.32-4.27 {m, 2 HL 414410 {m, 2 H), 3.08 (5, 3+ and 148 {s, 9 HL

v

£

=3

=3
G r
[ T
L]

©

F

Step C tert-Bulyi 3-{acelyithiojazetidine-1-carboxyiate

10456]

5 --§.m,,~ o f__p,{ O
] i N I i
. v + /EL K [N N,»«:‘
C‘\{( N -~ g = ¢
. H
L AL
v U AR

(04817  Toasolulionofteri-bulyl 3-{{methylsuifony} oxg\azefsdmm:cam cxylate (B0 g, 388,14 ramol, 1 egiin DMF (3
} was added potassium sthaneihioate (48.08 g, 42877 mmel, 1.2 eg), The mixlure was stirred gt 83 °C for 12 hours.
Than the reaction mixturs was diuled with E10Ac {3 L), washed with saturaied aqueous NH, Ol solulion (3 x 2 L) and

tnine {3 X 2 L) dried over anhyt.im;.zs Na, 80, filered and concantraiad in veouo. The residus was purified by silica gat
column chromatography (810, petroleun ather ethyl acetate, 1001 to 2001} o give the title compound (B4 g, 65 % as
& ye Howe o,
HNMB{COCLIS 437 { 2 HL437-4.14 {m, 1 H), 382 {dd, 3HL 234 5, S Hand 184 {5, 3 K}
Step I tert-Butyl J-fehiorosuifonyljazetidine-{-carboxyiate
[0452)
7 oy A0
2 i " Q":"'
y (’e"' \\O PR C}

r“" o ¥

V0 - )

i N—N

g

[8453] To a sclulion of hart-haty! 3+ acety thin esatidine-1-carkoxyiata (8 g, 21.62 mmol, 1 2g) in AcQH (200 mL) and
H;0 {20 mb) was gdded NOE (.86 g, 84.85 oo, 3 el The reaction mixture was stiired af 28 °C for 1 hour. Then
the raaction mixiume was difuted with BEM {380 mi), washed with waber {3 » 300 miy and brine {3 X 330 ml), dried
over anlnaireus Na.SG, and fitersd. The solullon was used diraclly in the naxt step.

Step E: tert-Butyl S-sulfamoyiaretidine-l-carboxylate

[0454]

104
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; v v 4
33 ~. i ¥ cN - \"10
{0 (0
by f”"\
L ——— Lo

N7 ™

bubd 2-{chicrosulfonyliszetidgine-1-catbonyviate (85538 g, crude; M DOM (1.5 L) was
’C Thern tha regclion miviure was iiﬂrsﬂ and e fiirate was concantigled b vacue.
i he 'esﬁda NES tmura*e ¥ith @ mixiure of petroleum sther and EICAC 21 miL 20 1} fo give the Hitle compoung (27 g.
£3 %) a3 & white solid.

EHN?&F‘HD?\,-\.‘ daaF A 418403 (m, ZHL 408

380 {m, 3 and 138 {s, 9 HL

f.‘o}

Step F terbButyl 3N, M-bis{d.methoxybenzyiisulfamoyijazetidine-{-aarboxylate

10458
Y
Q
.-t-;;:{‘f
Tt \! ‘Si\: }m»..
\-w*"{ " ,/‘;\\\\: ",\{; (

(0457 Toasohdion of lert-buty! 3-sulfamoyiazetidine ,-d"a-‘ww-a’*@ g. 4. 23mmol, 1 eg)in DMF (10 mlbwas added
MaH (807 mg, 12.83 mmol, 80 wi % In mineral off, 3 ag) &t 0 "C. The mixhie was stirred at o °0Q for 20 minules. Then
-{ochioramathy-4-msthoxybanzens (1.8% g, 12.88 mmal, 3 ¢q} was added. The mixture was alirred 3t 35 °C for 14
hours . Ther the reackion mixture was ﬁ duted with EQAe {30 mb), washad with a saturated aguesus MNH T sofulion {3
» 30 ml) and eine {3 x 30 mb}, dried over anhydrous N S . fitered and concenirated in vacus. The residus was
friturated with MeQH (10 mL; 10 give tha title compaund {3 %ol 8% & white solid.

HANMRCOCLISTAT{E 4 H), 5.91-6 88{m 4 HL 430 (s 4 H)L 422 (dd, 2HL 4.0T{L 2 H), 383{s, 81}, 378382

{m, 1 H} :smsimua S HY
LOMS miz 4832 {M+Nay {(ES.

Blap G N N-Bis{d-methoxybanzyilazetidine -3-sulfonamide

18458]
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{04581 To 2 solulion of fertbubd N MN-bigid-methoxybenaviisulfamoyllazelidine-{-carboxylale {7 g, 14 88 mmol 3
g and 2 8-utidine {4.72 g, 44.88 mmaol, 3 ag) in DCM {80 mbLywas added irimethyislivl inifluorome *ﬂmeau?iﬁna Fg

g, 44 .08 mmad, 3 ag)at o C. Then the resclion mikiure was stived at o "Cior 1 how. The reaction mikhure was memhed
with & saturated aguecus NHO solulion (303 bl and extracted withy DCM (3 » Bl miL). The combined organic layars
were dried over anhydrous Na,30,, fered and concendrated in vacve. The residue was triturated with a mixture of
petrofeum ather and athyl scelals (40 mb, 111} to give the fitle compound (€ g, 72 %) as a8 white solid.

HNMR (25,0035 7.2 {d, 4 H). §.53-8.85 {m. 4 H, 4.3
LOMS: vz 377.2 {(MsHY (ES™)

Uﬂ

(s, 4 1), 4.28-4.11

oy

m. & H} and 3.81 (2. § H).

Step H: {-isopropyli Nahisid-methoxybenzyliazetidine-d-sifonamide

[0460]

o

. & kY
'm !é“vf.é,.‘\‘ -n~‘:‘
f«-«(' D } iﬂig O {‘f \
3‘“‘ LT"‘:{) —_ M s
ya Vi

[4811 To a solition of N N-bis{d-m fha’x\*beﬂzyhazatiﬁine—B-su*faﬂamide {254 8. €ﬁ mimel 1 ag) and K,00; {1.38
4. 9.86 mmol, 1.5 o) in MeQN (& L} was added 2-bromopropans {163 g. 1328 mivol, 2 og) The miviure was stirred
at 70 °C for 12 hours. Than HyO {10 ml ) was added ang the reaction mikiure was axraciad with E10AC {3 = 30 mbl).
Tha combined organic layers ware dried over anhydrous Na, 30, fiterad and concentratad in vactuo o give the fitle
compound (2.5 g, 80 %L

1218 T.AZ-7.07 {1, 4 HY, 583678 (m, 4 HL 4,16 (8. 4 H), AT (5, § H), 3.88-388 (m, 1 M1 343 (&

i’a} -
::o'
4
x
oo
m
{0 -
o

Stap b {dsopropylazatidine-d-sulfonamids

10462
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(04637 Asolulion of Visopropyi-NN-bis =\ mathoxybanzylazetidine-3-suifonamide {1 3. 238 mmol, 1 egyin TRAT 70
g, 87.83 mmol, 2827 eq) was slirred 8t 28 °C for 12 hours. Then the reaction mixiure WRS bnvﬂae‘lxvat&d i vacpo. The
rasidus was treated with MeCOH (10 ml}, fillered and the filrate was adjusted with NH; HyO (30% of NH, H.Q Inwalen)

m g:H =85 The r&suimg mixiure was concenirated in vaowo, The residue was i §€sd by ‘EVE;‘SE‘Q phase flash chye-
atography {waler (00156 of NH RO FMelIN o give the s compound {220 mg, 52 %) 38 & white solid.

THNMR {CD,OD) 8 4.05-3.38 {m, 1 H), 387 &, 2 H), 348 {1 2 H), 259248 (m, 1 Y and 087 {d, & H), Two
exchangsahls protons nol abiserved.
LOMS: myz 1721 (MeHY (ES™.

intermediate P35 1=-Cyclobuiyiszetidine-d-sulifonamide

Step A Azetidine-3-suifonamids

[04643

HalN ij HaN__O

e 8
3 — 0
N

[04685] To 3 solution of tert-butyl J-sulfamoyiazetidine-1-cartowyiale {3 g, 1270 mmol, 1 e, obiained acoording o
Siep E of the gynihesis cﬁ‘ intermediate P134) in DOM {10 miywas acdeﬁ HCOVERQAC (1270 mmind, 20 md, 1 e} The
rbsture was stived at 25 °C for 1 hour. Then the reaction mixiure was concentrated in vacue, The residus was gified

by reversed phase flash chvomatography dwater (0.05% of NH, H,O-MeUON) to give the tile compound (0.8 g, 48 %)
=8 & while soid.

I ONMP {OMSO-g) 8
clsarved.
LOMS: pyz 1371 (M+HP {ESH)

82 (s, 1M}, 423418 {m, 2 M) and 3.77-3.70 {m, 3 M) Two exchangsable protons not

Step B! {-Oyniobutylazetidine-3-suifonamids

T04665]
M0
HoN LD 5
2 \S‘si-“-’ {:}% - (,f&‘-'bD
” + oy [FEERR———
Y 0 >
i"\‘\%“‘“‘t N —_—
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[0467] Toasolution of gzetiding-3-sulfonamids (30 mg, 38718 wmdl, 1 eglin MelH {1 mb)Ywas added eyclobutanons
{31 mg. 440,62 prnol 1.2 eg) and NaBH{OAC), (97 myg. 45888 pwmol, 1.25 o). The reaction minture was stirred &t 20
oy 2 howrs, Then *i“e reaction miniure was concendrated In vacue. The residue was purilied by reversed phase flash

chromatography {waber {0.08% of NH, H,O-MeON) to give the itle compound {(12.28 mg, 18 %) as  while solid.

TH NMR (DMSO-dp} $8.82 {5, 2 H) 3883858 {m, 1 H) 341333 (m, 2 H), 3.32-3.29 {m, 2 HL 312-2.0%{m, 1 H),

1.85-1.88 {m, 2 H)and 1.77-1.80 {m, 4 H}

LOMS: miz 1811 (MH P {ESY)

intermediste P13&: 1-EBthyiazetidine3-suffonamide

Step &: 1-Erthyi-N, N-bis{d-methatybenzyliazetidine-3-sufonamide

{G468]
Y- o
{ !
B Yy
¢
F ‘;“m‘ P . r;
SIS § S
r"""‘i'; "N«J o+ i I——— I \"“‘r -y
e - et f\
' T e it
- * Fo
{ i { i
{2 Q
o o

[04€68] To a soltion of N N-bis{d-methoxybenzyliazelidine-3-sulfenaralde {1 g, 2.68 mmal, 1 eg, oblained according
fo Step G of the synthesis of intermediale P134} ang K005 {387 mg. 2. ne mmol, 1 agtin MeCN {2 ml) was added
jodoethane (3414 mg, 2.86 nunol, 1 eg) The mixture was stirred a8t 70 °C for 1 how, Then the reaction mixlure was
quemﬁec with waber (30 mil) ang axtracied with ElQAC {c,s = 850 mb) The combinad organic layers were dried over

gnhydrous Na, 3G, fltered a ¥ c::m:em:‘ated myvacye. Theresidue was wﬂ“;eﬁ by reversed phaue ﬂash chromatogranhy
{water {0,136 of NH, H,O-MaON} o give the tis compound (0.7 g, 22 % vigdd, 100% purity on LOMS) as a white solid.

<3

HNMR {CL"-EOD}C 20{d 4H,L 880 {d 4H,428 {5, 4 H)L 400393 {m, TH)L 381 {5, 8H}L 351 {

(g § 2 H), 240
4.2 H), 2.83 g, 2 H} and 5.96 {i H).

H
A\

LOMS: vz 4052 (M+H)y {(EST)
Step B! {-Ethykeretidine-3-suffonamids

10478

GO0 { - Q.0
g/ s

[8471] A solution of f-athyb-N N-bisi4-methoxybenzyliaseiidine-3-suifonamide (800 myg. 1.58 mmel, 1 8g) I TFA
{82 13 g. 72032 mraad, 384 eq) was stired &l 56 °C for 1 howr. Then the reaction mixigre was concenirated in vatus.
The residus was wurified by reversed phase fash chromatography (waler {012 of NHL HO-MaCN) to give the Hile

108
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compound {158 mg, 47 % vield, 35 % purity an LOMSE) ax & whils salig,

HNMB {D?‘;*SO-
LOMES miz %

G085 3 H)

Intermadiate PA37: 1-{Pyridin-3-yimathyljezetidine-2-sulfonamide

Stap A N N-Bis{d-mathoxybenzyil-{-{pyridin-S-yimethvijazstidine-3-sulfonamide

(0472}
e ';\,jfr"\
¢ \’.’f
Q, 4 -
e N i \g\{f‘&\\‘ 0
;ﬁ“f < k‘)\\ * i E § r—————
Y |83 M N ol
MM r’«-':? .\ &
O“\

[0473] To a solution of N N-Ms{d-methmybenzyliazelid ne—amaa fanamide {1 g, 2.85 mmal, T ey, n‘:ta-n-“-\cs according

o Step {3 of the syntheals of intermedigle P134) in MelN {20 mltwas ausﬁm Epsintal] naiaewc { 1 mg, 3.18 oo,
1.2 e} and NaBH{OACK {1.13 ¢ B.31 mmed, & vg). The mixlisrs was stirred a1 15 "L for 1 howr, 0 ihe f&amun mixtie
o5y { 103 mib). The combined m’g%“;\, fayars were driad

was guenchad with waler (30 ml) and axiraciad with EiQ&c {8 X
ver héaa"ﬁo fiterad and concentrated in vacws. The residus was puified by sitica gel colunm chromatagraphy (SI0,
0&3 rofeum ether etwi aostate, 111 o Bt o give the titls m‘n;mund (1.1 g, &8¢ *’(‘s &5 & yellow oil.

-Sems THLBAS (5, THL7T2{d, 1HLT.3

-
L
34t {m, Z Hyondd 3.33-3.3 ?m,,ZH‘

S Y3 A

88 (d, 4 H), 4.21-4.%7

=
[
[V
Z:
o
o :]:
:«A
Ka)
o
5
X
ol
b4

Step B 1-{Pyridin-3-ymethyllazetidine-3-sulfonamids

j0474)
N
;:*
( {_;::::;f\ .
AW O
¢ ‘f o
S I
\ S Yoo
SN : NV
(r'i \3\ ‘,{,ff i Ef)
}\ﬁm\ _N"’A o N
N }M{ °
N &

(4TS A sclution of N N-Qisidmaethoxybenzyl -1 -{pyridin-3-yimathyiiszetidine-3-suifonamide (1 g, 214 mmal, 1 e}
In TFA {10 mb) was slired at 10 °C for 38 hours. Then the reaction midure was coneentrated in yvacuo, The residus
was fraated with MeQH (80 mi) and the mixiune was atirred for anciher 1 howr, Then the mixture was flered and the
fiilrate was concentrated it vacwe. The rasidus was puwritied by reversed phase fash chwrematography {(water {0.1% of
Nio HoO-MaUtN} o give the tle conpound {240 mig. 49 %) as g whils aoiid.

TH NMP {DMS0-0) 5 8.82-8.45 {m, 21}, 7.57 {d, 1 HL 7.35 (dg, 1 H), §.958 {8, 2 1), 3.99-3.94 {m, 1 H}, 3.84 (s, 2
H), 3.54-3.49 {m, 2 Hiand 3.444 ;

108



N

<

s

P
£n

55

DK/EP 3661925 T3

LOMS: vz 2881 (MR {EB")

intermediste P13&: 1-isopropyipiperidine-d-suifonamide

Step &: Benzyl &-hydroxypiperidine-1-carbaxyiate

[04786}

4

Qh
d
\[

QH

Nt

[477) To a solution of piparidin-d-of {100 g, 28388 mmol, T egiin DCM { 1 L was added TEA (100.04 g, 98388

e, 1 eq) and kenzy! chinmfomate {18888 ¢ 3T 1 eq) at o "C. The mixlure wag warmed o 2§ °C and

stirred for 12 howrs. Therthe reaction midure was @ Eute;:i Ath DOM {B0C ;r‘i_z washed with brine {3 X 600 mL}, diied
vy Way3,, fitered aﬂc* concenirated undsy reduced pressure o give the e compaund (320 g, 85 %) as g yvellw
off, which was usad in the naxi step without further purification.

(131
L
[¢x}
[y 5]
m
rj‘)
s
¢ 3
s
@

HNMR{CDCLI8 736723 im, 5HL 5 )
147-1.45 (m, 2 H) One axcﬁaﬂgeabie proton not observed.
LOME: mfz 2581 (M+Nayt

e
<y
w
fu3
(93]
i
£
]
[N
il
2
[#%7
x
Pud
(2]
el
L’J'l
O
oo
o
s,
=
[
y

18318 {m, 2 Hrand

Step B: Banayl 4-{{methyisuifonylioxyipiperidine-1 -carbozryiate

10478}
Chz Chz
f_,,J\E ~ s”’N ?
S’ S
OH OMs

[O4T8]  Tou a soighion of benayl 4-hydrosypipsidine-T-carboxyiale {230 5, 33506 mamol, Y e in DUM{1.T Liwas addea
TEA {183.24 g 1.87 mol, 2 el Then masy chiorkle {128.54 ¢ 112 mal 1.2 2q) was added dropwise at o "C. The
sai’utim was heated to 25 °C and stirmad for 1 hour, Then the reaction mibdure was quenched with saturaled aguecus
NahbCO, solglion (1.2 L) and the bwo layers wears separaled. The arganic laver was washed with salrated agieous
NaHC C‘-n\ scimaﬂ {1.2 L) and brine {2 X 1 L), dried over anlydrous Na, 50, filtered and concentrated in vacuo to give
e fitle compound {233 g, 100 %], which was used divently in tha next step.

Step € Benzyl 4-{acetyithio)piperidine-{.carboxyiate

10480
(:;bz . L!,E:sz
M :ﬁs"ﬁ\

{

..N\,]
L(/‘f
~ S D
3 -
Ohds ‘T
[04811  To a solufion of bengyi 4-({methy 'tsu‘?aryim{\np‘paﬂm -3-camaxy‘a*e 2804, 238 43w, Teqyin BRMF (14
Liwas added Cs,00; (33167 g, 1.02 mol, 1.1 eg) and sthanethinic S-acld (F7.48 g, 102 mol, 1.1 ag) The mixdure

F

(,:
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%=

slirred at 80 "C for 12 hours. Some saiid was precipiiated. The reaclion mixiure was filtered. The fitrale was concenirated
in vacwo o remove most of the DMFE. The residue was diluted with E108¢ i S b washed with MO (3 < 1L and biing

» 1 L), dried over anhydrous Na;SQ,, ftered and concentrated in vasua, The residue was purfied by sifica gel column
chromatography (SI0; pelroleum ather: ethyl acatate, 5011 to 40 T Ho give the itte seenpound (146 g, crude) asa yetiow il

Tl
{7

407-3.83{m 2H}:, 358381 {m, 1H), 318312 {m, 2 H), 233

s

THNMR (CDOL) S 7.37-7.35 (. § H). 593 (s, 2 H
(s, 3H), 1.54-1.94 1 }and 1.5-1 2
LOMS: miz 2084 {:MH}* (ESH.

Step D) Benzyl 4-{chicrosulionylipiperidine-1-carboxyiate

18482
(;* Z bz
- M p N
L) —

[0483] To a soiuion of benzyl 4-{acelyithinipiperidine-1-carboyiale (3000 g, 10228 nynol, T et in AcOH {1 L) and
HaO {100 mLywas ad d ad \if‘o {40 98 g, 308.77 mamol, 3 exg). Tha reaction mixhire was slirred &t 25 °C for 40 minutes,
Then the reaction mixlure was pawaci o water {1 L} and sxiracted wat“a DOW {1 L), The organic layer was washed
with walar {3 x tLia :(i Dﬂ“’{‘i L}, dried over Na, 80, and fMierad o give the title compoung iy BCM {1 L) solulion

{theorefical amount: 3 . Crude), nhsch was used in the next step withow furdher purification.

Step E: Benzyl 4-sulfamovipiperidine-i-carbagyiate

maaay
N N
) —
0=§=0 0=8=0
& NH,

[0485] NH, was bubbled info = solution of benzy! 4-{chicrosulforyipiparidine-1-carboxylate (thearelical amount 30
g crude) in DOM {1 L) ato °C for 20 reinutes. Then the reaction millure was stirred gt 25 °C for 40 minutes. The reaction
mixiure was fitered and the filrale was concenirated in vacwe The residus was trifurated with a mixture of EiQAC {50
mi) and petrodetin afher (40 mb) to give the tls compound {21 g, 75 %) 8% & vallow solid.

THNMR{DMEO-g 8 T.38-732 {m, S HL 879 (s, ZH)L 510 {8, 2 3, 4.12-3.01 i, 2H), 3.08-3.02 {m, T H) 301278
{n1, 2 Hi, 2@24.96 i, 2HYand 181149 {my, 2 H}

Step F: Piperidine-4-sulfnnamide

[0485]
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Chz

v

s s

=

Qa0 C3:§:{}
f
N, MH,,
[0487] Toa wﬂiu?if}ﬁ \A’ benEyt & amfamo"ipme idine-1-carboxylate (81 g, 7038 mmnd, 1 g} in MeOH {200 mib)was
gaded PAIT {10 wi % loading oh activaled carban, 4 g} under nltrogan. The suapenaion was degassed I vacio and

purged with hyci;egsn eavarai fmes. The mixturs was stired under hydrogen {30 psit at 26 °C for 30 hows. Thean the
reaction mixlure was fillered and the f«i J: Wa mncentrﬁ.ie in vacua The rasidus was riturated with B304 (200 mb)
I glive the title compound {11.2 g, 87 % yie Ed U0 % purlty on LOME) as 8 while salid

i

T NRR (OMSO-g 0,00 § 3.08-2.90 fm, 2 H), 2.85-2.88 (m. 1 H, 2.50-248 {m, 2 H}, 1.85-181 {m, 2 H) and
1.53-1.48 (m, 2 M} Thrae exchangasbie protons not ohsarved.

LIRS mfz 1887 (MeH) (EST)

Step G {-Isopropyipiperidine-d-sulfonamide

10488]
H \\'\s"’f
(N \ ) ’&; “
Y NS
Ho O HaN B

{0484 Taasoi Hon of pc sridine-d-sulfonamide (1.2 g, 7.31 mwd, 1 24} In acelonifrie (30 mbL) was added 2-bromo-
propane {3.58 g, 29.23 nwwd, 4 o) and NaHCO, {1.84 g, 21,92 nwnel, 3 2y} Then the reacion mbviure was stived at
T °C for 18 hours, The ‘wt mifcture was fiftered and the fitrale was xcnc&ni;‘a&eﬁ in vacwo o give the titte compound
{1.05 g. 89 % yield, 98 & % purity on LIMS) as & white solid,

T NRR (DMB0-9,3 35 5 SHL 281277 (M 2 H)L 2.68-281 {m, 2 H), 2.05-1.88 {m, 2 H, 1.51-1.8
1.583-148 {m, ”‘-—%*aMCS {dd, & H}.
LOMS: mfz 207 % {(MaHY (ES™)

~§

e}
o
yn

UJ

intermediate P138%: {4 Dimethyiaminoipyridin-t-lum-Vcarbonyli{{14sopropyl-2-oxn-1 d-gihydropyrimidin-S-

yiisulfonylamide

Blap A S-Bromo-t-dsopropyipyrimidin-2{iHj-ane

104840]

e B -
g‘\! ! ’F,- "'Q‘:} \,;? bi

! ! ——— A i

-~ 3

o7 N O
H
f‘)f\\

(04811 A suspension of &b Qﬂ"gp\'*iwid's}~2i"-H}v&)r‘-e {TROV g, 57.6 mynal} and K004 (3.38 ¢, 80.4 mmad) in DMF

{200 mL) was trealed with 24odopropans (5.4 mi, 82.7 mmol) under nitrogen. The resulisnt su spﬂns;m was afirred at
room lemperature for 40 hours, concenirated in vacue arsci i*he residus was partiioned bebween EI0AC (100 mil) and
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coliected ang ihe aquaous layer was extratied with E0AC {3 x 50 mb). The

comnbined organic axdracts ware washed with 20% vy tm“ew ® B0 sl brine (50 i), dried {MgS0,) and concantraled

in vacwo to afford \,m:i-e pmdu{:‘l as o yellow ol {4.71 ). The cncde product was purified by chromalogm g:'w o sifics

g e! {dry lcad) (4Q g cariridge, -8% MeOH/DCM) lo afferd the Htle compound gE.S# g, 10 %) 28 a clear yellow off that
solidifiad or standing.

water (80 mi). The organic layer was
she

HNMRCDOL) 882 (del, J= 33 L8 Hz THL 776 (f, J= 2.2 Hz, 1H}, 4.88 (pd, d = 8.8, 1.8 Hz, 1H), 140 {dd,
J =88, 1.0 Hz, gH).
LORS: nvz 2170 (MBr Sy (BB,

Step B: 5-{Benzylthial-i-lsapropyipyrimidin-2{1H}-one

[0483)
N'.;‘-"\\ETfBF' N”? ],‘SER
§ i rararararar s
.»‘;;’;i\\ -~ _,;k\
07N G
P -

{M%} A solution of S-hromo- n-:sﬁpmpys;)g;ﬁm%ﬁsn-zi tH-
banzy! mercaptan {06 mi, 3.07 mol) i diovane {25 W‘L

e {1.217 g, 5.08 mmdy, DIPEA (1.8 mi, 10.31 mmndt and
vas spanged with nitrogen for 13 minules before *’"‘*zid }
{0,233 g, 0.254 mmol) and Xaniphos {0234 . 0. were addad. The resclion mixhwe was heated at 100 °C for
22 hours and then conceniratad in vacug, The raﬁm‘u v'fas atitionad patwean EOAC {30 mi) and salurated aque@us
MNaRHCO, {20 mi The aqusous layer was extracied with E Gée {3 X 30 mb)y and the combined organic extracts were
washad with brine {30 mi ), dried (MgS0,) and concantraled in vacws 1o afford cnude produci as s rown ol {23 g). The
srude product was purified by chramatography on silica gel {dry inad) (40 g cartridge, §-53% MeQH/DCM) (o afford the
il cormpound {1.42 g, 98 %) a3 a brown gl

-3

s}
i
o
£ % 3
O
m.-/v‘“

x
goos
wad
K5
<3
L]
=4
B,
B
i
53
&
.~ x
-y
[4]
a
R
[}
Lo
4]
o
i
=3
&
e
L]
17

v

THNMR{CDCLI 3848, J= 31 He, - 7.08 {m, 2H} 4.84
{sapt. J =68 Hz, U ; H)

LOMS: nvz 2511 (MEHY (ES,

Step & t-izopropybi N-bis{d-methoxybenzyll-2 -oxa-1 2-dihydropyrimidine-S-sulfonamide

fo484]
O\ :‘)Q

- SB0 e S BB
[‘\t E N i \E?
H B et H

A Ao A PuB

- [ O N
P "

[425] A suspansion of S-{banzylihio-1-lsopropyipwiminin-2{1+Hone {1.013 g, 3.5% nwiol} I DOM {15 ol ) and water
& mi) al 0 °C was treated with S3G,CL {2 o, 23,88 mmnd} dropwise. The resultant yellow suspension was stirred at
ST ier 1 howr, A sturny of eedwater {30 mi_\ wizs gddad and he organic phass wag calleciad ané retained. The agueous
layar was extracied with DCM (2 x 10 mb}) and the combined organic extrachs were dried (MgSDy) and concentralad

in vacuo to afford crude sulfonyt chionde inlemediate as 8 pale yeliow liguld ;3.624 g1 which was used without further

purification. A soiulion of bis{$-methoxybenzyliamine (1007 g, 331 nwviel) and BN (.8 mi, 4.30 mmal) in DOM (20
mi} at § "C was trealad with a solulion of tha orude suifonyl chiorids intermediate in DOM (10 mL) The resuiiant ssdution

was aflowed ko warm o room tempara;ura stirred for 1 houy and then diiuted with DOM {208 mL} and saturated aguecus
NG {20 ol ). The organic layer was sollecied and washed with saturaied aqusous NH,CUED ml) and water (20 mb )
dried (MgSQ,y ang concentrated i vacus t© a‘fc"d ruicke prodiuct 83 an orange off 2.0 gL TE @ crude product was
Frifuraled with TBME (30 mL}, flered, rinsihg with RM:. and dried in vacue to afford cride product which was pa flad
by chromatography on silica gel (24 g cardridge, 0-8% MeDHDCM) fo afford the title compound (0.941 g, 44 %) as
sticky orange of,

&
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33 Hz, TH), TS - 70 {m, 9H), 6.88 - 6.88 {m, 4H}, 4.88

}__
1
Pl
w "
:fl
LI
4]
%

Step O {dzoprepyl2oxa-i,2-dilwdropyrimidine-S-auifonamide

[0488]
¢ ows O
ey Lo - ‘J'if\ T
N N¥ Ny
O N o 07N
(o487 i-isopropy-N f\i-hw?é-mafhsxyben syirdoxe-1 2-dihyd “cpyﬁmkiir*“\-ﬁ-&uimﬂamiﬁe=‘T 241 g, 1.825 mmalywas
Fraated with TFA {15 i, 185 mmwel} and the res iimt solution was slired al room temperaturs for 84 hours, Then the

rezction mixkie was concenivated i vaouo am‘ the cruide product was i :fe by chromategraphy on silles gal {dry
ivad) {12 g cartridge, 0-10% MeOHDOM) to aford the title compound (3.350 g, 4 ) as & fan solid,

§&M{ﬁé=32Ha?HL&5H¢J=33:£?H}?THS2%‘4”*§@ﬁu=58Ha1H}
Hr (ESHY: 215.8 (M-HI (83

Step E: {4 Dimethylaminolmyridinet-hum-1 -carbonyi{{1 -isopropyi-2-gxo-1 2-dihydropyrimidin-S-yiauifo-
nyiiamids

foae8y
Gy QL 5.
Lo ,S\ N ol ,S\ .y‘}s\‘\x‘:}f;u
N* | NHy N E*‘ N Ni R
A T P N
G-»;, \N C‘f}\:‘f o E’E\YI

PN T

(04887 A suspensien of 1- ascﬂ*z}p‘,i =201, 2-diydropyrimidine-S-sulfonamide (00150 g, D890 mmel) and DMAF

{0,188 g. 1.383 ramol} b dry MeCN {2 mib} wag stired gt roorn tlemperature for 10 minutss before o
{0,183 g. 8.781 mmal) was added i one portion. The reaction was stiired for 18 hours, dilgted with T
DOM (2 mi), and the precipiiate was collected by fliration and usad crude in the naxd stap.

pheny carbonate
BME (20mi) and

ntermediais P14 f-lsopropyi-Z-oro-1 2 -dihydropyridined-sulfonamide

Step A Lithlum 2-chioropyridine-{-gulfinale

10558
OO~
(:‘;.;\ fBr o :gf )
N\'}:{_,-*“ij ““““““““““““““““ > N\‘JI»E

[0501] A solution of $-Dromo-2-chioropyidine (5.8 md, 52.3 mmol} in dry THFE {100 mi) gt - 78°C was treated with 2.5

X

i Bull {in hexanes) (28 mi, 55.0 munol} dropwise under nifrogen. The rasufiant sobstion was sthred &1 -78 °C for 10
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minutas and then 30, gas was bublded through the sciution for 20 minutes, The reaction was aliswed to warm 1o room
teraperature and then concentraled in vacwo. The residus was triturated with TBME {100 mb ) The resultard solid was
ftered, rinsing with TEME, and dried in vacue tn afford the tlle compound (8.80 g, 82 %) &8s & dark purple solid that
was used crude it the next step.

Step B: 2-Chiore-N, N-bis{$-methoxybenzylipyridine-4-sulfonamide

10502)
l/T Li PN ,‘f‘s’ivpms
N J PMB

CIE &

[a503] A suspension of lithium I-chioropyridine-4-sulfinale (8.55 g, 35.7 mmod} in DCM (100 ml) sl © °C was ireated
with NCS {4 852 g, 38.7 nunol) inong portion. The resullant sasp neion was stirred &t § “C for 2 hours, quenched with
water {50 mbL} and the srganic layer was collected. The agqueous SayEf was extracted with DUM 2 X 80 mi) and the
conthined organic exdracts were washed with water {30 mL)}, dried {(MgS0,) and concenlrated i vacwe o afford the

crude suffonyi chioride intermediate. & solution of the sulfony! chioride intermadista in DCM (10 mL ) was added dropwise
{o & suspansion of bis{d-methoxybenzy mmine {‘:‘r 42 g, 35.5 mimol} ang tiethylamine (1552 mi, 114 mmot) in DCR{100
i) at § °C. The reaction mixium was allowed 1o warm 1o room tempersture, stirmed for 18 hours and the.: water {100
i) was gddad. The organic layer was m-iertes and ih2 aquacus igyer was esz‘ir.amed with DCM (2 X 80 mb). The
corabingd srganic extracts werg washed with water {100 miy, 1 M HCHaG)} {2 = 180 mL), vater (100 mL}, dried (Mgl30,}
and concantratad fn vacue to afford o ude prt}du twhich was purified by chm‘na*@g“aph on sitics ge! {dry loadi {80 g
cartridge, 0-B0% EtGAcfisohaxans) to aford the Htle compound (D877 g. 4 9%) &S an orangs salid,

N
H
i
N
H
i

}
P

HHNMR {00018 8,57 {ad, J = 4.8, 1.9 Ha, 1H), 8.30+
- §.95 {m, 4H), 8.81 - 8.75 {m, 4H}. 4.38 (s, 4H), 3.78 {s, BH).
LOMS: miz 433 (MORS+HY (B,

Slep & N K-Bis{d-methoxybenzyll-Z-oxo-t Z-dihydropyridine-d-guifonarmide

185043
0, .0 0,0
N e PHB o Sy PME
§‘ § JUUUTUUIUUUIUUTIUIIE i \E
Ny - ?M 2 HN \?,j PMB
& G

[O5G5] A suspension of Z-ohioro-M N-bis{d vmiﬁaxvm'*z vipyridine-d-sulfonamide (8365 g, G.752 pmod} in gthane-
1.2-diat {5 mil, 8.7 58 ymoly was frealad with 2 8 KOH {ag) {1.9 mi, 3.80 mmeol}. The resuilant suspansion was stirred
at 140 °C & 73 hours, aliowed o ool o roaom ien*pamvur& and i‘*eﬂ dilutad with saturated agueous NH, Q{30 mL}
and EXOAC {20 mi). The organic layer was collected and the aguecus laver was extracted with EI0Ac (R = 26 mbiy The
somblned organic ext ‘ac*s were c*“aeci Q\_}Qﬁ 1 and concenirated in vacuo to alford crude product as 8 yellow solid (810
mig). The orude product was purifiad by chiromatography on silics gal {dry load {12 g cardricdge, §-100% ElGAc/isohaxans}
o afford the title compound {6,437 g, 88 %) a3 g pale yeliow soifd. LOMS, sz 437, 2 (M+Nay  {(E5*) 4131 (M-HHES.

Step B -lsopropyl-N Ne-bis{d-methoxybanzyil=2-oxo-1, 2 <lihydropyridine-d-suifonsmids

I8506]
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O 0 a0
ST PMB 87, LPMB
’9’::"\\] PR 8 f.fl:‘\'\{ \’N v N
§ i JE . $
HN._- PMS \\]/N PMB
Q G
{547 A suspension of N M-bis{4- ethmyﬂef‘zv Fa-oxo-1, 2-dibydropyridined-sulfonamide {0437 g, §.948 mmol}
arud dhium bromide (0171 g, 1.530 nwvol) in BMEIDMF (7 &mb, 40111 &t 8 °C was treated with NaH i obe portion. The
resuitant suspension was stirred at £ °C for 15 minutes, reated with 2-icdopropans (0154 mi, 1.828 miml} and heated

3065 "C for 88 hours. Further thium bromids (G173 g, 1,830 nevol) bilowed by NaH {30583 g 1328 m "i""\*ere anded
and the reaction mixtire was gl ﬁ at 85 “C for 10 minwes, Ther further 2-ipdopropane (D184 mi, 1,838 manal) was
aa‘de\.. and the reaction mixlure was stirred st 85 °C for 18 hours. EtDAc {10 mb} and seluratad aquaous NH 1@ {Smb}

werg added and the organic laver was collacied. The aguacus igyer was axiraciad with BEiQAs (2 x 10 mb} and the
combined organic extracts were washad with 208% wiv bring (3 %} 10 miy and orine {10 mb}, dried {(Mg&O0,} aﬁd conneEn-
trated iy vacuo to afford oruds pro s\s*‘t 2% 3 yelipw il The orude produst was punified by chrom ~£§'¥f“g"3p§'§}* an silica gel
{dry lnad) (12 g carlridge, 0-100% EtCAQsohexana) to afford the litle compound (0385 ¢, 77 %) as 1 pale yeliow il

TH NMR {DMSO-g8Y 6 805 {dd, J= 68231 He, 1HL 788 {ad. J= 7.2, 2.0 Ha, 1H), 7.07 -7 3{ 1, $Hj), 882~ 8.78
(m 4HY, 838, J=70Ha THL 499 {sepl. 1=688 Hz, 1HL 434 {5, 4H), 371 {5, 8H}, 128¢d. 1=88 Hz. aHy.
LOM3 miz 4733 ;%&«bf\fa}* {E3%).
Step E: {-isopropyi-Z-oxo-1,2-dihydrapyridine-f-sulfonamide
(8508}
O\\ ,-;..C: D\\ !{:}
o W30 PMB PN
& \"E‘f’ N = /T NH;
i i T — 2 N {
NN s PMB \‘/N\F

o508 14 sapmpy&-?é.N-bis{é-methwyhenzy=¥-2~0¥o-‘£ Z-ditydropyridine~4d-sulfonamide {1,375 g, 0715 ramwol} was
freated with TFA {2 mi, 26.0 mmol} and the resullant red solulion was stirred at room tempersture far 17 howrs, “f%"e
reaction nixiure was concertrated in vacye, azeotoped with DCAM {235 ml) and the crude product w ;m iffed by
chvamatography on sifica gol {diy load) {4 g cariiidge, B-10% MaOHDOM) lo afford the Hlle conpoumnd { 180 g, 100
9%} a5 8 whils salid

431
£
o]
P
=3
=
v

TH NMR (OO0 S J=74, 21 Hz THLT.61 (dd, J= 5821 He, 1H), 842 (L J= 7O Hz 1HL
24, 5.32 (sept. J = 7.0 Hz, 1), 141 (d. J = 6.3 Hz. 6H)
LOMS: miz 217.3 (MY (ES7) 2189 {M-HY (ES)

ntermediais P41 f-lsopropyi-Z-oro-1 2-dihydropyridine-3-sulfonamide

Step A 2-Uhioro-N N-bis{d-methoxybanzyllpyridine-3-sulfonamide

10518

SO0 SN .

\""D(},““E {ff’ﬁ\\frﬁbwma FW%E
[ i i }

~ R A, PMB

Gl N ot

{ﬁﬁﬂ} Ristd-meathoxybenzyhiamine {3.73 g, 13.41 mmad} and ethylamine {2.45 md, 17.8 mmol} in anhydrous DOM
18 by werg added o & solution of Z-chiorogyridine-3-sulfory! chiorids (300 g, 135 2 mract) i anhydrous DOM (35
mL, a0 °C. The mixture was stirred 8t 9 °C for 0.5 hour, then warmed 1o room lemperaiure, After 19 hours the reaction
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mixiure was s‘i uled with 2 Rirther portion of DOM {150 mi), washed with ssturated aquaous NHLCI {2 X &0 mb), water
{50 mb ) and brine (30 mil ), dried ovar MgBQ,. filered, and conventrated in vaowe o ghve cruds product 8s a pale orangs
solid, The cnade product was frituraied with TBME (80 ml), fitered. rinsing with TBME {2 = 40 o}, to afford the tlle
compound {5.10 g, 80 %) as 3 oream colourad golid.

H NMR (DMEO-d81 8381 {dd, J= 4.8, 1.

D8 - 8.88 {m, 4H),

82T (A, =78 1.8 He 1HLTES {dd, J=7.8, 48 Hz 1H),
LCMS: miz 433, C:j\r +HP {ES)

Steop B S-Hydronnd N-bis{d-methaxyvhenzyiipyridine-3-sulfonamide

10512)

T3] 2 M ROH (ag) (2,15 mi, 4,30 mimnl)y was added (o 8 suspension of 2-chione-N MN-bis{d-methoxybenzyiipyridine-
-suifonarmide {0.50 ¢, 1.074 mmndl in aihane—?lz-ciiai {18 r'-*ai.; The reso tom ibdure wes stirved at 140 °C for &5 howrs,
cogled 1o roam emperature and naulralis ; } Fies {E rﬂi_z The mixture was then exiracted
with DO {5 x40 mb) and the e:rx"nbmeci ganic wearg \'-&Sheﬁ with rine {20 mb), dried over MgSD,, filtered and
concentrated in 'va**‘*'stogwe oraam sold, which was hiluraled with TBME { f- L‘i afiord the tile compound (.38
3. &4 %} as & pale crearn soiid,

{8
A

Q &
Z
%
5
’ow
-
9&
i
o
2
i
o
g
o
w
I

H NMR [DMSO- Gy 3 12.28 fhr s, TH), 803 (dd, J=7.8 2. =53, 2.2, 1H), 7.07 - 7.02 ¢m, 4H),
{¢ TH 4.3

u,oh-ﬁ fn‘ A-‘-%\ £.28

A ek
&
1220
Xz =y
B
G
2
¢
23]

Siep © -lsopropyl-N N-bis{d-methoxybanzyil-2-oxo-1, 2-dihydropyridine-3-sulfonamide

10514]
3 C‘ Q.0
T N
A 8 }3 Q@‘
E,/:}\\{,‘? N FPRIB R f?i s
LN . PME PRIB

[05158]  Sodium hydiide {80% disparsion in minaval o} {3.0358 g, 0.645 nunol) was aadad 8t € °C 1o 8 mixture of 2-
hyd*ax‘-'—w N-bisid-methoyybanzyiipywidine-J-sulfonamide {3.26 g, 8. 818 mraol; and lithium bromids (0108 g, 1230
ol in @ mbxiure of arhydrous DME fanhydrous DMF (3l 4113 The reacion mixture was slirred st room lsmperature

?a' 15 f‘?in\.:?%: afors 2-ledopopane (0,07 mi, .74 mmolhwas added and tha regclion mixture was stirred a1 83 °C for
¥ noure. The reaclion was guenchad with salurated agueous NH, O {GmL} and diltded with BM0AC {100 b} The
s'gan i layer was washed with water (15 mb) and brine (& = 18 mb), dvled over Mg30,, flterad, and concentrated in
vacio to give crude product g8 3 veliow off. The crude p'm.uc:t was purified by chromalegraphy onh siica gel (24 g
carridge, §-100% DtDAcischexane) 1o afford the tille compound {825 3. 88 %) as & colburless il

HNMR{CDCLIE 806 (dd, J= 7.2, 21 He, 1HL 780 {dd J= 68 2.1 Hz, TH),

4HL 828 {L J=T.0Hz 1H), 521 (e, J= &, ES%-‘z 1H) 447 {8, 41}, 378 (8,8

LOMS: miz 478 a} {M+Nay {E8Y.

TA-708{m 44}, 8T77-872 (m,
Hi 1.34 {d J = 8.8 iz, &H).

«;
x
2
m &~

Step L t-lzopropyl-Z-oxn-1.2-dihydropyridine-3-suifonamide

[0518]

117



N

<

s

P
£n

55

DK/EP 3661925 T3

£
(3‘;3,,/\; . 0\\ &Q
s \_\ - \E?;,.«\ W . §<§‘y“’?‘\ ‘PWN'\,EH,.
* PMB S
NG N0
Py A

(G547 TFA {043 mi, 564 mmal) was added o & solulion of -lsoprogyl-M N-bisid-mathoxybenzyl-Z-oxe-1,2-diiy-
dropyriging-3-gifonamids «-:}.2‘? g, .83 mmal} i antvydrous DOM G ml) 3t roam termperature, The reaction miiure
was afivred for 88 hours, concenirated i vacig, hen radissatved in DCM (B mb), wre-adsorbed onto silica and mf‘f =Ta]
by chromatography on sifics gel (12 g carfridge, B-10%% MeGRHDICH) to afford tha title compound {311 g, 82 %8s a8
paie brown solid.

RS miz 2171 (M+HY {ES*L

intermediate P42 {R}-14 2-Hydroxypropyil-f-oxe-1,8-difvydropyridine-3-sulfonamide

Step A §-Uhioro-N N-his{d-methoxybanzylipyridine-Zsulfonamide

10518
SQ,CI Q‘Qﬁ,.\’fD
K”" hdl E f‘i ) -u\N,@F‘MB
ot M N o \N,«f SMB

{35@%} Bigfd-m :eﬁ*Oh‘mE:\zﬁﬁaw*e 71g 441 mmoibeas added 1o 8 selution of 2-chiorogyridine-S-sulfonyt chiorile

{3.00 g, 13,72 mmely and Wiethylamine {249 md, 17.8 mynaly iy anbydrous DOM {50 mb) 8t € °C. The reaction miiure
was stirred &t O 70 for 15 mingtes, thed al room lemperature for 24 hours. The reaction mixitre was diluted with a twther
paition of DOM {150 mb), washed with satursted aguecus MNH CH{3 X 40 mb) and brine (40 ms.,} girind over Mg3G,,
fitered, and cancenirated in vacuo to give crude product as a cream solid, Trituration with TBME {F0 mb) and collection
of the soiid by Biralion followed by rinsing with TBME (2 % 40 mi) gave the e compaand (4 37 g, 83 ¥ as an fo-
white solid.

TH NMR (DMSQ-08) 5 878 (dd, J = 2.8, 0.7 Ha, 1H},
FO8 - 7.02 (v, qﬂ-}} GE3 - 8.76 {m, o), o
LORMS: miz 4333 (AsHY (BB

Stap B N N-Bisid-mathanybanzyll-8-aoie-1, S-difydropyridine-J-sulfanamide

18526
0. L0 QLD
P T, N
f»\if,b\m,‘ MB rffﬂ?fgkwpmg
S -V B L
P Q\f;kgxé,,» PMB
‘}>

[8531] A suspension of S-chiora-M M-bisid-methoxyenzyiipyridginae-3-suifonamida {4 .27 g, 2.40 mmal} in ethana-1.2-
diot {30 mi, 2.40 mmalwas freated with 2 M KOH {84} (23.50 n, 47 .0 mmol) and the resuitant suspension was stirred
at 140 "G for 42 howrs, Then the reaction midiure was divted with water (200 mL and DT \ {3@3 mi} Brine (Smlywas
added and the organin iayerwas coliacted. The aqueous layar was extranted with BUGM {8 ) 100 mb) and tha combined
s*gas f“e\“‘rgsts wate washed with watar (100 rol ), dried (MgSQ;) and concentrated in a«acm n afford the Hitle compound
{2.764 g, 81 %1 as g white aglid

T NMP (DMBO-dB) & 7.87 {d, J = 2.8 He, 1H), 7.60 {dd, 5= 9.8, 2.8 He, 1H), 7.09 - 7.03 {m, 4H), 8.84-6.73 (m,
44, §.34 {d, 4 = 8.6 Hz, TH), 418 {a 4H), 371 {8, 8H), One suchangeable proton not observed
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LOMS: miz 41589 (Ms+H)y (ES7N 413.3 {(M-HY (ES

P
et

Btep G {Ri-1-{2-Hydroxypropyhi-N, N-bis{4d-methoxybanzyli-8-oxo-1,8-difydropyridine-2-sulfonaumide

{0828
Q\\Sﬁg o
f“‘\\ij "E\:‘;“ H'H
oF N
H
O
f0523] A midure of N, E\H'r*a;#—rne*hmvtseﬂzy-}‘&mn- B mydmpvmwe ~3-suffonamide (0206 g, 0427 m ’ﬂ E, angd
lithium bromide (0.078 g, 0.855 mminl} in 8 mibxiure of DME: DMF (2 mi, 4:1) at © °C was trasted with NaH {0028 g.

3.54% ramoll The reaction mixtufe was stred at 8" for 10 mmmes then at room iempe*‘at ra Yor 10 mmwes {HY-2-
mathyiozirane {03 mi 4 23 ramol} was gdded, and the reaclion midiure was haated fo 30 “C and stirred for 16 hors,
A further portfon of “R‘:-z-ms%ih‘y‘# oxirane (3.3 mi, 4 24 mivol} was added and the reaction was stirred 8130 °C for & hours.
Further fithium bromide (0.078 g, 0.8585 mmol) followed by NaH (0028 g, 0.841 mmal) were sdded and the resclion
nuxiure was siirred a‘* 3070 for & minuiss. Further (Ri-2-methyioxingne (0.3 mi, 4 24 mm oi ywas adced and the reaction
mikhure wiss stirred 81 30 °C for 18 hours, Ssturaled agusous NHLCH{4 mb) was sdded, followed by EI0Ac {10 ml) The
organic layer was coliecied anzi the :saq\.aaous ayer was extracied with Bt04¢ {2 « S mi} The combined organic exiracis

were washed wilh water (2 = Smi), brine {2 » § mi}, drieg (MgS{y,). fllered and concentratad in vavuo o afford crude
product which was purified by chigh *«amgraphy of sifica gel (ty load) {4 ¢ carridge. SU-108% EiDAcHischexane) to
aifcrd the title compoundg {0188 g, 82 %) as a white soiid,

&

HH NMR {CDCLI S 788 (o, J = 2.8 He, QH TAT {dd J =085,
£ ' H iHL 135 Jd=

2.7 He, iy, - §.8C {1y, $H),
§“‘3 -4 Q; m. 2HYL 379 (s, 0Hy 3.82(dd, J= }

L»M‘\ vz -4'7 ,4 -v’§+H:“ ES

Step B Ri-1-{3-Hydroxypropyl-8-oxo-{, 8-dihydropyridine-3-sufenamide

TU524)
3 o O
:{;If \E "-‘%Nf' YRS ?’}\rfb\?\i\ "
i 4 ! IS
e o PNB R g
G TN N O,;’

(

J05235] {RH~*"?—%-iwdro;wmfop~,ei}AN,:\Svﬁs{4~methaxybe{szyi}»s-am—’?,E«udihyﬁr*pvridine—? syifonamine {0182 g, 0.388
mimowas suspended in DOM {1 mi, 18,84 mmol) and then frealed with TFA {1 mi, 12.28 mal}. The “esai tant solulion
was stirred at room temperature for 24 hours. The DM was evaporaiad and iﬁe reaciim‘ fidure was atiived al reom

fsmperature Tor 24 hours, then et 40 °C for 21 howrs. The reaction mixlure was concenirsted is vacun and areotroped
with DOM (& < Sol o afford crude producias sbrown foam (U241 g5 Theorude p odduct was purBied by chrorastography
on silica gef (dhry Inad} {12 ¢ cartridge, §-10% MaOHVDOM) o afford the tiﬁe compound (2.042 g, 56 9} a8 & while saiid,

Hi 83 J= 98 Hz 11}
J=13.0, 8.4 Hz, 1H), 1.08
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intermediate P43 1-2-{methylaminoisthyi}l-b

Btep A 1-{2-Hydroxyethyil-NN

f0526)
N eue
s’fﬁwl \,N,‘- Y
i
S, - PNB

O N
H

(05271 Amixturaof
{2.18 g, 8.358 mmol) ang Bhiuny bromide {0.083
treai‘:eti with sodiam :‘swir;cie {0021 g, 0.832 mimo
promoethanot (0.630
agueous MH,CHZ mb) and difuted wit
and biine (& X Smi} f:hsed {MgSQ,), fitered and

g, 75 %) a3 & white solid.

N N-bis{d-methoybanzyi-6-0

L8428 mmu&} angd then alin
EoAc {10 ml).
d convantrated in vacuo to aff
chromatogiaphy on silicg gel {dry load} {4 g cartridgs, 50-

DK/EP 3661925 T3

-oxe-1, -dihydropyridine-3-sutfonsmids

~Bis{d-methoxybenzyil-G-ono-1 S-dthydropyridine-3-asulfonamide

AR

1, 8-dihvdrapyridine-3-sulfonamide {Intermediste P142, Step B)
g £.708 mmody in DME: DMF (2 mb. 411} al room famperalire was
i, The reaction raixiture was stired for 10 minutes, realed with 2-
sresd at 50 °C for 58 howrs. The reaction was quenchsed with ssturgisd
The organic iaver was collecied, washed with water {2 x Smb}
ord o de praduct which was purified by
130% EXQACschexana to o the Hile compound {0,124

by

TH NMR (DMSD-08) 3 895 {4, J = 2.7 Hz, 1H), 7.53 {0d, J = 8.8, 2.8 Hz, 1H}, 7,10 - T.05 {m, 44}, 5.84 - 8.80 {m,
4H), 584 (8, S =96 He, 1H), 495 (L, U= 5.4 He. 1H), 4.21 {5, 3H)}, 3.98 (4, J = 8.2 Hz, 28), 3.71 (=, 61}, 362 tapp
5, 4 = 5.3 Ha, 2H).

LOMS: miz 4594 (M+HY (S

Step B N N-Bis{d-mathanybenzyil-G-oxo-1-{Z-oxoethyil-1, 6-dihydropyridine-3-sulfonamide

(0528
,.:,jjs’i -PB
&
Ao d Pug
@,}\? ‘li\ Y
i
GH
[0528] A soiution
3.383 mn*oi’} in DM
parature fo

T A

i
i

2

of 1-{2-hydrogyethy-M N-big{d-methoybenay Fe-oxn-1 §-dihydropyridine-3-sulfonamide (U177 g,
{5 mb} was treated with Dess-Martn periodinane (018 g,
1 hour, Furihar Dess-Marlin periodinane (008 g, 0.212 mmel} was added and the

0,424 mmgd) and stirred &t room flem-
reaction mixiure stirred

?ar 0.5 howr. Saturated squecus NaHCO, (5 L) and DOM {5 mb) were added and the reaction minture was stirred

ed u“&d cms,eﬂt“aied

8&5 {8 THL 781 -758{m,
T

‘G mindes. The Brgsm:: layer was collecied and the aqusous layer was axlracted with DM 1O mLL

i VECLO io a‘for.:ii 2 e
{ § ~H\F
7Hz IHL 467 {5, 3H}, 428 (s 4H), 380

The
us sodium thiosulate (10 mb) and waler {10 mL}, drisd

f‘cm;crc@:‘;d as 8 yaliow off {183 mg, 54%).

A7 {dd, 3= 87, 8.6 He )L, 713 ~T7.08 {m, 41, 686

{s, §H}.

urated ague

Iy

.82 (m,

Stap Q! 1-{2-{Dimethylamingiethyl]-N, N-bis{ -mathaxyhenzyli-B-oxo-1, B-dihydrapyridine-3-s uifonamide

10538
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Us Y o
P@‘\A;/»N««F‘MB i«’f\]/ LPMB
¢ § i e §

: SRR -~ ~h

Q,,{}K\Nx PRIB . " f i
L .
h
C} fi\‘s'\.

35311 A solufion of MNNDBisid-methoxyheneyiy-t-oxo-1-{2-oxoethyil-1 . S-diydropyridine-S-sulfonamide {0183 g

03.34 % punad} iy 1. 2-dichinvoethane | 3: o, 38,1 mynod} was treated with ZM dimetindamdne {in THF {038 mi, Q700 mamiy.
The resultant vellowigraan schutionwas stirred for 3D minutes, before soditam Irlacetoryborohydride (3,18 g, §.708 mmal}
was added in one portion. The raan tim mixiurs was stived af room lemperature for 18 hours, then saiurated aguesous
NabGO, {8 mil) was atdded and the organic fayer was collacted. The aguieous iayer was exiracted with DCM {2 x &
P} &n d the combined organiz extracts wers washsd with watsr (& mi), died (MgSQ,). fitered and concentraled in
vaous to afford crude product as 3 yw"“\ off {186 mg). Tha crude product wage loaded onio a s:rwmr* ofBCX {18 ¢gin
}MeOH. The column was washed with MaOH and then the productwas sluted with §.7 M ammonia in MeOH, The resuiiant

r

m‘}cf“re wWas ccnmrﬁaieé m vacao to afford the tlle compound (0,162 g, 88 %] a5 a clear yellow il
HMNRMR (DMSQ-a8 3 823 J= 27 Hz, 1H) 7.81{dd =9§e‘ 2.8 Hz, 1H) ?Bu‘ 783 {m, 4H}, 888 - 878 im. 4H),
ﬁé?: {d,t= 88 Hz, ‘i—ﬂ e aH, 4031, J=88C Hz 2Hy 371 (s, 8*—%}, 251 - 245 {m, 3H), 2,15 (s, 6H) Mutlipiet
8

at 2.51-2.45 is nbacurad sy the DMST-E solvent

Step O 1-{2-{Dimethylaminojethyil-f-axo-1, §-dilwdropyridine-3-suifonamide

18532)
O 0 - D\Q&C}
{";fﬁ\:‘ﬂ/b‘w"‘ 15 :"Cj? ]A,r\. \N‘-{?
e PMB 0 N
0% N 07N
N

4

fU533] A sof {2 {dimativiamine ety N N-bis{4-methooybenzyl -8-oxo-1, B-dihwdropyddine-Z-sulfonmmide
{0,158 g, G337 mmely It DOEM {3y ,ﬁs 8 vvad) was ested with TFA (G285 mi, 3.24 romol ) dropwiss alroors tstvparature
and the reaclion mikiure was stirrad for 18 hours, Further TFA {028 mi, 3.24 mmaoll was added, The reaclion mixture
wag stivad for 2 hours and then oahe entrated i vacuo. The residus was dissolved in DOM Q.8 mbyand TRA (0.5 mi).
The maction mixhirs was slirred for 4 hours and then concenirated & vecuo. The residus was frested with TRFA (2 mb)
and waler (8.2 mi). The reaction miiure was stirred for 24 hows at room temperature and then heated o 40 °C for 18
hours. The resclion mibiture was concantralad i vaouo and the orude product was joaded oo 8 column of ICTX{1.8
a3 in DCOM. The column was washed with DOM and then the product was sluted with 8.7 M ammonia In MeQHDOM
{1:1}, The resultant mixture was concentraled in vaous o afford the fille compound (0.038 g,35 %%} as & pale brown saiid,
LOME: mfz 2481 (AeHYT {ES™Y) 2848 (M-H) {EG L

by
¥

Q
Z
o
9
“
o
oo -~

intermediate Pis4: 1-Ethwiarepane-d-suffonamide

Step A: tert-Bulyl d-{imathyhzulionylioxyiazepane-i-carbaxylate

10534}
s sC N\
- wa N \
e \"\ 8 | e “N\ .
X “w i \
HO e’ D B N
[ )
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[0535] To a solulion of lert-hutyl 4-hydroxyvazepans-1-carbaxyiate {3.0 ¢, 14.0 nunol, 1.0 squiv.jand N.N-dilsoprogyt-
gihvianine (3.2 wl, 18.0 myngd, 1.3 equiv.} b dichioromathane {70 ml) was addad ;‘*et‘*a*&esu:ﬁmy chioride (1.2 o,
1588 mmel 1.1 csm.zx\ 1. The regclion mixture was stirred af room lempersiure for 1 hour and then water was added. The
srganic faver was separgted and therowashad twice with water, once with brine, dried over sodium sulfste, ffferad and
cancentrdied i vacue fo give the Btle compound (3.87 g, 55 %)

I NMRCDOLIZ 407 - 478 {m, T ML 382334 (ra, 4 M), 300 {5, IHL 214 - 1.83 (m, 4 1), 1.88

Q33H}‘1 45 { ~SH.}‘
Stap B terl-Bulyl 4-{acelyithiclazepane-i-carbaoxyiate

[3536]

1.0 equivy in
dimethyiformamide (50 mib) and acaloniinle {13 mil) was added polassium thicacsiate (4.52 g, 38.8 mmnd, 3.0 agquiv.).
The reaction mixture was healad to 30 °C for 50 minutes and then cogled o room tempersiure, To the suspansion was
added brine and sy gestate. The wrganic fayer was separated, then washed three imes with bring, dried over sodiy
suifate, fiterad and concenlrated i vaoue. The crude product wes submilled for normal pha ’:’HS?’% colimn chmma—
tography using haptane and etfwyi scelate as eluent to give the Wle compound (2.3 g, 84 %) LC-MS: mfz 1744 (M + H
- Qe Mgyt {(EB)

[0537] To 2 sohtion of ferd-bulyl 4-{{methyisulfonyl ioyyiazepane-t-caboxyiate (3.87 g, 132 nwnwd,
35

Step O teri-Butyl d-suifamoviazepane-t-carboxyiale

10538

S ) Y
g ¢ > s
b ! *\\é—é ----- e Qi A
fr‘jj’\ N { \;'\ \S f,\’w"‘} G
g d HaN7 ‘;:,

'

[0538] To 3 zolution of tert-bulyl 3-{acetyitioiazepane-1-carboxyiata (2.2 g 5.0 mmeol, 1.0 aquiv.} v waler (8.0 mi)
gnd acstic acid (80 mil pwas added N-chiorosuccinimide {3.2 g, 24.1 mined, 3.0 equiv ], The reaction nibdure was stirred
at room lemperaiure for one howr and then added dropwise i 3 solulion of ammonia in waler {28 wi %, 500 mi) conled
nanice bath. Tha midure was adfjusted 1o pH 2 by adiling cancentvated hydrachionis acid and then axiraciad twine with
athyl acslate. The organic layers ware combined, dried over aodium sulfate, Hitered and then concentrated 7 vacuo.
The crude product was submitied for normal phase ash column chromatcgraphy using dichioromethane and methanol
as aiuant in glve e tille compound (250 myg, 11 %)

THNMR (CDCLIS 447 {8, 2HE 371 — 348 {m, 8 HL 348 — 338 {Im T HYL 335 — 316 {m, 1 H). 2.87 {dt, 1 H}, 2.55
— 238{m M 20T — 185 im T HL IS — 180 {m, THL T TO— 180 {im ZH)L 148 (s, 8HL

Step D Azepane-d-sulfonamide hydrochioride

10540}
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/
. HCH
e AN
o [ Yool e Q ,; NH
"i‘ ;\,,..wj ‘}} H hﬁj “f \..a*"j
MM

{Sb&ﬁ} To & solution of lert-butl 3-sulfamnyiazepahe-t-carhoxyiaie (252 mg, 0.8 mivol, 1.0 aquiv. jin dishiorsmelhane

{10 mi)was added 40 hydrochionc acid in dloxans (5.0 mbl, 18,1 mmel 20.0 aguiv ) T*’«a raaction mixhre was stirred
avamg troom ampargiure and then cuncenirated in veruw o give the iille compound {184 my, guaniiialive vield}.
‘MNNR:CQ O 347 {ade, TH) 328318 4 ML 257 — 233 I, 3 HL 23— 2.08 {m, 3 HL 2.06— 180 {m. 2 H}.

Step B! {-Eihyilazepane-d-sulfonamide

10542)
fm“ HOS AN
o N e Q N
‘;‘5\‘ \ w,-e‘j H N /\S\:" m"\
M 2?\ \,} 2 3

)

[0543] To = suspension of arapane-d-sulfonamide hydrochioride (37 mg, 045 mmaol, 1.0 aguiv.) in acelonilrile {1
ral ) was added aceia‘ﬁoh‘me {28 ;aL 0.5 mrm& 1.1 squbv. ) tesindamine (85 b, 8.8 mmol, 1.1 eguiv.} and then sodium

‘5
triacetoxybaro ycs:: G g 0.58 mmot, 1.28 squiv. ). The suspension was slirred a\:e'mghiat TOON zfemgse. ahire and
hen concantratad in vacwo. The crude ‘;Z)Y?)GJC’ was dissolved in methanol, coalad on Agiient hydromatrix {z high purity,

inert diafmmacems garih sorbent) and thern submited for normal phase flash column chromatography o give the Bl
cor‘mmnc‘ {28 mg, 37 %ok
H NMR {(BM30-dg) 5 689 {3, 2 H), 3,

s, 72
gm‘w;iwb\z J=7.1Ha 3H)

<
w

S{m, TH) 281 — 2.5 {m, 44, 222 — 200 {my, 2 H), 181 — 142

Intermediate Pigs s-(Ethyil-ds)piperidine-g-sulfonamide

D
p.> kD
H D
!\ . H
" I
~ S i |
. L3 T ;
0 5 850

[0544] To 2 solulion of piperidine-d-suiforamide hydrochioride {733 my. 3.68 rﬂmc Tagyand K00, (202 g 148
i, 4 2g) in acelonitile {30 mbl) was added t-lodnethane-1,1.2 .g,.zmcmiﬁih mg. 3.85 mmod, 1 ey} and the reaction
raikture was stivred atvoom tempergiure for 18 hours. The miktrs was concentrated frvacuo. The residus was &us»’*enﬁeﬁ
in methanol, coated on Agilient hydromairix {a high purity, Inett dislomaceous sarih sorhend) and then submitied to
norval phase fiash s;hvrfo;\‘aategs'ag‘éﬁ‘y using dich ﬁmme‘thane and a mikiure of ammonia (3.8 M) it mathano! i give the

itte compound {83 mig, S %) 8% an off-white zolid.
LORS: mfz 188 (MeHINESS

———

FPreparation of Examples

Examplet: N&{1,2,3,58.7 -Hexahydro-s-indacend-yiicarbamoyli-1-methyipiperidine-4-sulfonamide, polassium
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i ™ O P H
3 . ({u,'J SN e O e
e, M Y, \*;-‘*S\ —n S MO
GON /\ﬁ o > \“M(.? NH, ¢ g\% N ,«-\.\%( .-f\
o H 1 /

Te & cocled {0 °C) solulion of {-mathyipipaidine-d-sulfonamide {85 mg, 8.31 mmal} in THF {2 mL ) was added polaasium
tart-butoride (38 myg. G.34 wel) The resclion %vmre wgs stirred and aiowed 1o wanm 10 oo emperginneg ovar 48
minutes and then a sohution of 4-lsocyanaln-1,2.3.5,8 T-hexghydro-s-indacene {intermediate &1; 88 mg. £.34 mmeoh
e THF {1 mi} was added. The miklure was slirted mam‘g &t room levperatre and the reauiting pracipliate was
isolated by fitration and a,asneuﬁ with THF {1 mL} The solid was triturated with EfQAc {2 mb} for © howr, Titerad and
diied in vacue to afford the e compound {17 mg 13 55 as & white solid

THNMR{CD,00 8 .83 {2, 1 H). 4.58 (brs, 2H)L 3.24m, 1 H}, 3.02 (m, 26, 2.82 ¢m, 8 +1, 2.3 (2, 3 Hyand 1.82-2.3
\ v, 10 H
LOMSE: mz 378 {M+Hy {(EST) 376 (M-HY {ES)

Exanpie & N«{{1,2,3,5,8, T-Haxahydro-s-indacen-$yijcarbamoyil-1{prop-2-yn-t-piipiperidine-4d-auifonamide,
potassium sall

[0548)
Pl
' N \’i\ e j
o A € - 4
) T ‘:\\\¢ P {\;" A\ IR 9 \ff‘\
; ; - : — N
OON"" X —3\7 N\ / “NH \M\N\‘ O-N‘A\ x\& ff

4
@

(05471 Tos cocled {0 °Caclulion of 1-{prog-2-vn- I-yhipiperidine-4-sulfonamide {intermediate F3, 64 myg, §.31 nmumol)
fre THF {3 mb was added potassiuny fert-buloxide (39 mg, §.35 mmoll. The ive bath was remaved and the reaclion

mixture was stirred whilst being allowed o wanm to room femperature over 40 ndnules. A solulion of 4-4sooyanato-
1.2.3,5.8 T-haxahydro-s-indacene {intermediate A1; 8% mg, .35 mmol} in THF {1 mb)ywas added and the nmixiuwre was
stirred overnight =i room lemparsture. The reaction mixture was concendrated i vacue snd water {2 ml ) was added.
Tha suspension was Sitered over cotion wool and subsequently submitted for purification by reversed phase column
chyomatography (ses "Exastimental Methods®, "Purification Mathad 1% fo afford the fitle compound {95 mg 75 %) as
a8 white saiid.

-ty

TH NMR {ODL0D) § 8.83 {5, 1 H), 338 {my, 1 H), 3.02 fm, 2 H}. 282 {m, 10 H),
2H). 2.62 i, 4 Hyand 1.88 {re, 2 H).

i
LOMS: myz 408 {MeH) (ES*) 200 {(M-Hy {85

l\.e
[o2]
i3
@

"
=
P
)
4
3
[N
‘_3:
o]
&
3

[0548]
<\E ' 1
= ::'\}} RN iﬁ—-\x (S?J@ \ N {i,p g& \s ,~»\
N T o D et WO <
QCH \ 5’:’ ./ N - N '\"\A’K\
e ~ M
i /

[0548] Prepared as descibed for N-{{1,3.3.58.7-haxahydra- a—méaceﬂ-ﬁi ~yhicarbamoyli- 1 -{prap-2-yn-1-yhipipedaine-
4-gsulfonamide, polassium salt {example 2y fomd-socyanate-1.2,3.6.8 -hewah;dm-&maa::e @ {intarmediaste A1) and
{-acetdpineridine-4-suifonamide fintermediate P7) o afford the {tle compound {73 %) as & white soiid.



N

<

s

P
£n

55

DK/EP 3661925 T3

TH NMR (QD.00) 5 5.84 (s, 1 H), 4.
THL 2.7 i, t%«;.zmzsn«:;z-z H
LOMS: nvz 408 (MaHY (ES); 404 (M- (ES)

HI 382 i T HY 318 dm, T H, 2.82 (i, 8 H)L 284 {m,
~-1.85 {m, 2 H)

Exanwpile 42 N={{1,2,3,5,8,7 Hexahydro-g-indacen-d-yilcarbamayil-piperidine-d-sulfonaids, polassiuny sail.

10550}
S ™
i I'4
ok . o~ £
o et IS e
{ + H - T § Hi
QON \ﬁ,,x\ N, d NH, HN\M_J E"”"'\\rﬁ\& 'IS

O A

[0551] Propared as described for N{{1,235887 y

$-suffonsmide, polassiumsall {exampe?:;*mmé § 12,.3,58,8, 7T-haxahydro-s-indacens {intermediate A1 and
2.2 2-rifluorosceiyiipiperidine-d-suifonamide {iniem‘gaﬁ;a& 24} 1o afford the deprotectad e compound {11 %% a8
& while soiid.

ey 5&:“:}'&‘ - B nda&aen%-ynmrmmovs {-{prop-2am-1-yi pipadidine-
S

¥
5:-'
)
=
)
Led
4]
v&

THNMRICDODIS 6836, THL 48 (rs, THL A, 1), 282 {m, 10HL 221 M 2HL 202 im 4 Hyand 1 .88
{m, 4 H}
LOMS: pyvz 384 {(MHY {ES™) 382 (M-HY {ET).

e,

Exanpie 5 ${N{{1,2,3 5 8§ T-Hexahydro-s-indacen-d-ylicarbamoyiisulfamoyi-idisopropyipiperidinetcarbox-
amide, polasshm sait

§05523
P .y
i\o;,.’j\? \1}—«* i & \l}ﬁw O (f ‘.E
3 HN TN B HN /TN Y 8 N
oon A N e v A )
LN = # A 2 4 A ™ g,
L ¢ 0 H ETYN
v ! ¢
[U553] Propared an described for A-{{1.2,3.5.8.7-hevahyidre-s- ﬂﬁaf:sn-éqi}ca;‘bamﬂyi‘:—*{-{w‘ﬂp-"‘—vm‘: ~yiipineridine-

d-gulfonamide, potassium sall {example &) fram S-lsooyanato-1,2.3,.8.6 F-haxahydroe-s-indacens {intermeadiate A1} and
N-fao-propyi-d-sulfamavipiperidine- 1-carbrommide {infarmediale P5) iea‘f::s‘e:it e fitle mmpcmd‘ 39 %) as 3 white salid,

HENMR D ODIE 884 {5, T H) .14 {m, 2 M) 388 {m, THL 383 {m, 1 HL 282 (m, 10 KL 208 {m, 8 M), 1.7 im,

2 H) and 142 {4, & HL
LOMS: miz 449 (M4 z« (BB 447 (M-HY {ES).

{8554}
] /™
s . e O \ i
N VAR 22 R0 0 N
g, i Ny S8. A N’ pas - N G
LAUN "&} N S 2 et E\% J‘W\N g, —r_»i{‘
K*f = H >

[O555] Prepared as desoribed for AM{1.2,3.5.8, f~he’\<aw§m~s-;mace“-évy‘f}mrba'myi‘:- ~{prog-2-ya-1-yi ipiperidine-
4-sulfonamide, polassium sall {example 2) from 4-isocvanale-1,3,3.5.8, V-hexghydro-sindacens {intermediale At and
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1-ethyipiperidine-4-suifonamide {intermadiate P8} 1© afford the {ille compound {14 36} a8 g white salid,

THNMR (CD,ODI 3883 (s, T HL 4.8 bras, T HL 218 {m, 2H), 2.83 im, S H), 2.85{g, 2 ML 2,97 {m, 4 H), 1.85-2.08
m,eHand 1468 3 R
LOMES: nvz 382 {(MeHY (ES*); 380 (MHK (B8

Exampie 7: 1-{Cyciopropanecarbonyil-M-{{1,2 3,55, 7-hexshydro-s-indacen-d-yiicarbamoylipiperidine-$-suifon-
amide, potassivm sall

10556)
Laaate
i’} 1 f“«i
‘ <] 9 < S0 o S
QR L % 0 S
A R W 8, c—— S S TS
QENTY A & ’ N ST e i

[8557] Frepared as described for N-{{1,2 3.5 8. T-hexahydro-a-indacen-d-yl icarbamoy -1~ wrop-2-n-1 -y ipipedine-
4-suifonamide, polassium salt {example 2 rom4-isocyangin-1.2.3.587- “ewahy:im-ﬁ-ir‘ﬁa“ ne 4’En§ermed§a§e Atrand
1-{cyclopropanacarhonyliniperidine-4-suiinonamide {intermeddiate P8} in afford the e compound {72 %5) as s whita soiid.

4 NMR {00.00) 6 6.84 {8, 1 H),
+ ), 2.08 . 1 HY 2.02 {m, 6 H),
LOMS: nviz 432 (MrH) (B8 8

4

A58 {m THL 442 im, T HL 38 iy THYL 318 {my, T HYL 2.82 {my, 8 H), 284 {m,
1.8-184 {m 2 Hyand 082 {m, S 1}
3G (M-HR(ES)

Exampie 8: N-{{1,2,3,5,8.7-Haxahydra-s-indacen-Eyijcarbamoyip1-{Z, 2, &trifhunvoacetyiipiperidina-4-suifona-

mids, potassiusm salt.

10558)
' s
N o on o L
;C P o STNLET N R L N
- g NS T N
OONT S FN T, VAN AR T VAN §
s W M
"""“*-..J‘ ’ xas

[0558] Prepared 3¢ desoribed for AL{{1.2,3,5.6,7-haxah dra-s-mciammémmarbamoys"s—wEvop-z-yﬂ-‘.-v:)pise*"dmeu
$-suifonamide, polassium sl {example 21 Fom 4-lsocyanale- 1.2 3,55 T-hexahydre-g-indacens {intermadiale A1) and
2.2 2-rifivoroaceiylipiperidine-4-suifonamide {infermediate P4} (o afford the titls compound {19 %) as a while aniid,

HNMRCD,OD) 3584 (s, T H)L .51 i 28, 408 {m, T M) 2.7 fre, 1 H) 292 ¢m, TR 282 im, 8 M) 212 (o,
2HL 202 m 4 Miand 1.8 {m, 2 M.
LCMS miz xiSD-:&“:ﬁ-;‘ {ES*) 458 {(M-HY (B8

Exampie & 1:-BthyhM{{1 23,58, T-hexahydro-s-indacen-d-yijcarbamoyij-piperidine.d-sulfonamide, polassium

xaft
[6560]
P
&\’ Y o ~
Q) (N N LY
i + ) e { Y i ;
OONT A AN i M -~ ‘: F N T T #
NN n— M Wl Y Y
L.,m"j'l \" .‘" L /f
\ N ~
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[0561] Prepared a3 desoribed for N-({1,2,3,5,8. 7-hexahydro-sindacan-3-yhicarbamoyli-1-{grog-2-ywh-1 -y ipipenidine-
358 ? haxahydre-s-indacens {intermediate Al and

F-suffonamide, polassium sall fexample 21 Fom 4-lsocyanale- 1. 23,58
e afford the litle compound (23 %) as & while solid

-eihyipiperidine-3-suforamide {intermediate P15} b afford the
g, 2 H), 2.23 {m,

COOD 8883 {5, 1 H}, .61 PHY, 284 {m, 1 H), 282 (m, 8 HL, 288 {g

i, & HY 183 {m, 1 HY, 1 53{n
53

5 HRNMR {
30 (M-HW E3

2H}, 2.02¢
LOMS: miz 332 (MeHY (EQ+

Example 10 8-f{1,2,3,5,6,7-Hoxghydro-s-indacen-d-yljcarbamoyii-t-proplonyipiperidine-$-sulfonamide, polas-

kil sium sait

{8583
. e N
5 (\ j\ D - i‘} H‘SI
= - YO e o, O o0 0 ,},{
G IRV NN J J) N
GONT R TR ay SN T e
Y N f‘ s 2 .-.;‘ et M i S
H P, 4 i 1 H T }
L LN /

hexghydio-s-indacen-d-yhoarbamoy -piperidine-3-sutfong-

[0563] Prepared as Jdeacribed for T-ethyi-AR{1.23 587
pide, pofassium sall (example §) from d-isocyanato-1.2.3,5 8. 7-hexahydro-s-indacens {intermediate A1) and t-pro-
plonyipiperidine-4-sulfonamide {intermediate F18) o afford the title compound {32 %) as & white soiid.
25 THNMR {CD. 0D 8883 {8, 1 HL 482 {m, T H)L 404 {m, THL 387 (m, 1 H) 309 im, 1 HL, 382 {m, B H) 2.65 {m,
1 H) 2.4 E u SHL2AT m ZHL28Z i 4HL 1.7 {m Hyand 112 (£ 3HL
LOMS miz 420 (MeHY {ES) 418 (M-H} {ES)

Example 11 N{{1,2,3 5.8, -Hexahydro-s-indacern4-yicarbamoyii-1-isobhutyryipiperidine-d-suifenamide, potas-

3 sium sait

(8584
a“\.& o~
i < ; ) R , {x
s - ¢ O . !
) —{ it TN BRSO NN
N N Y PN O
0N AN TN TS TN e
&S & HoONTSN
Ly § 3
" el
[0585] Preparsd as desaibed for t-ethyi-N-{{1,2.3 .S,F.?-i“exahvdm—s-in gacen-d-ylicarbamoyl -piperidine-3-suifons-
mide, potassium salt {example §) rom d-izoeyanate-1.2.3,.5.8,7-haxahydro-s-Indacane {intermadiste A1) and 1-is0-
hutyrvipiperidine-4-suffonamide {intermediale P14] to afford the fite compound {9 %) a3 & white solid
45 TH NAIR (CDOLODY 3 883 ¢x, 1 HL 4.82¢m, 1H}, xi.’ES{m VHL 385 m 1 HL 30T (T HL 288 (m, 1 H}, 282 (m
SHL IS, THL 2T 2H 282 m 41V i 2Hang 108 L8 H}

LOMR: nviz 424 (MeHY {(ESTL
Exampie 12 No{{1,2,3,5 8, -Hexahydro-s-indacen-4-yl arbamoyl -1 -{Z-methoxyacetylipiperidine-4-suifona-

& mide, potassian salt

10566]

55
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[ORET] Prepared as described for «-ei«‘:y‘ N-(1, 23,58 T-hexahydre-s-indacen-d-yhicarbamoyl-piperidine-3-suifore-
pide, polassium aall {example §) from 4-lsucyanate-1,2.3,6.6 V-haxanydro-s-indacens {intermadiate A1) a;"*c% {3~
methogyacetyhipipandine-d-sutfonamide {intermediate P12} to afford the il compound {5 %) as & while solid,

TH NMR (CD,00 1
{m 8HL 27 {m 1
LOMS: m*v 435 (M

M
;\I;
e
0

3H) 3.22-3.03 im. 2 H), 282

Exampie 13: Mathyl £-{0-{{1,3,3,5,8, 7-haxsghydro-s-dndacen-{yilcarbamoyiisulifamoyiipiperidine-f-carboxyiate,
potassiim st

10558
.
S , 0o o {1
\\‘,‘-f' oy .= ,:‘r““\.\ % e Oi s {1:,:,;‘«? ;\? ‘\},;_;'-\
oo’ D 2L NIV AR T A A
& ¢ & 1 H NN

(0569 Prepared as described for T-elini-A{1.2.3,
pide, polassium salf {sxample 8} from d-4sooyanalo-1,
f-sutfamoyipiperidine-t-carboxyiate {intermediale P

5.6, 7-hanghydm-s-indaten-d-yhicarbamoyli-piparidine-3-suifons-
3,5,8,7-hexal yﬂm-wmcﬁace*'\e {intermediate A1} and methy

13) to afford the Hitle compound {32 9 a3 a white solid.

»

€,
2

THNMR{CDOD 5685 (s 1 H}L 4.2
LOMS: nvfz 422 {(MaHp {E3“ 426

£

L 2HYL 3.68 {8 3H), 3.35(m, 1 H), 282 {m, 10H), 2.03 (m, SHiand 1.7 {m. 2 H).

potassium salt

[0578)
N A
) 1 / {
\\}: PR Y W ~ G0 o \gx
L N\ I
\'v.---i\j }“. ii\\? :H N by ““S -, y ,ﬂ; { i
Noeed N X e i\: N L

[0571] Prepared as described for T-elhyi-N-{{1,2 3,5 8, 7-hexaghydro-s-indacen-d-yiicarhamoy uiperidine-3-sulfons-

mide, potassium salt {exaraple §) fom d-isocyanaio~1,2,3,5.6 T-hexghydro-s-indacene {intermediate A1) and -0y
shamethylipiperidine-d-sulfonamide_{indermediate P8} 1o afford the e campountd {31 %) s & white solid

D00 & 887 {5, 1 Hy 388 (s 2 H), 338 (. 1 H), 2.98 {m, 2 H), 282 {m, 8 1), 2.3 (m 2 M, 218 (m,
H)

Exampie 15 {-Cyalobutybi{1,.2.3,5,8, T -hexahydro-s-indacen-d-yiicarbamoyiipiperidine-4-sulfonamide, polas-

sium zaft

1057
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fO5T3] Prepared as described for 1-sbhyi-N-{{1,2 3 &8, T-haxahydro-s-indacen-d-ylicarbamaoy}-piperidine-3-sulforg-
pide, patassivm sail {axample §) from d-lsseyvanale-1 2. 3.58.6 T-hexatwdra-g-indacens {intertediate A1) and -y
clobutyipiperidine-d-aulfonamide {intermediate P14} to sfford the fitle compound (20 36} a3 g while solid,

TH NMR (D400} & 887 (s, T H), 5.2 (8 1K), 3.47 (g 2 H}, 3.02 {m, 2 H) 282 Om. 8 HY, 216187 {m, B H),
197-1.82 {m. 4 H), 1.72 (m, 2 H) and .38 {ny, 4 HL
LOMS: miz 418 {1 § 418 (M-H) (B

Exampie 18: {-Cyoiobutyh-N{{1,2,3,5 8 7 -hexahydro-s-indacen-4-yi} carbamoyiiazatidine-3-suifonamide, polas-
sium salt

19574]

fO5T5] Prepared a3 described for N-(11.2,3,5.8,7-hexahyadr -s—imaf;s-"-ér-;i}caa‘namoyf’t— ~{grop-2-yn- -y isineridine-
4-suifonamide, polassium salit (Example 2} using d-isooyansio-1,2,3.8.8,T-haxahydro-s-indacens {intermediata A1)
and t-cycobutdazsiidine-J-sulfonamide {Intermeadiste P78 aft‘erd he title compound {28 %) as & white solid,

TH NMR (CD,00) § = £.85 {s, 1H], 434 {1, 1H), 3.62 {dd, 4H, 287 {m, 11H), 2.02 #m, $H), 1.95 - 1.82 om, 2H),
£82 - 1.58 i, z—is
LOMS: miz 350 (MEHY (ES%): 388 (M-HY (8.

Exampie 18 M-{{1.2.3,5,8,7-Haxahydro-s-indacsn-$-ylicarbamoyi-t-propyl pipetidine-d-sulfonamids, potasal-

i sal

10576)
f,r\.) /‘,«\M
‘:::{‘ e ’,\\'«.-‘ L~ g
ooN—g T\ 4 N { o
./ A ——— gy
P o Hmﬁg N
P P ¢

N

[8577] Prepared as descibed for N-{{1,2.3.5.6. T-hexahydro-s-indacen-d-yiicarbamoyl- 1 prap-2-yn-1 -y ipipeddine-
4-suffgnamide, polassiam salt {Exampie 2} using 4-isogyanatn-1,2,3.58 8 T-hexahydro-s-indacens {intermediate &1)
angd 1-propyipieritine-d-suifonamids {intermeadiate P18} o afford "he title compound {2 %) as a white solid.

LOME: myz 408 (MR {ESH) S04 (M-H}- {ES)

Example 20 N-{{1,2,3,5,6,T-Hexshydro-s-indacen-d-yljcarbamoyii--{oxstan-3-yipiperidine<d-sulfonamids, po~

iassium sal

[O578)



N

<

s

P
£n

55

DK/EP 3661925 T3

Ve 3

[3578] Preparsd as described for A-{{1.2.3 5.8 7-haxsghydro-s-indacern-d-yicarbamoyy- t-{wop-Syn-1 i pipetidine-
4-suiforamide, polassium alt {Example 2} using 4-socyangle-1 23587 'zexahgdm- -indlacere {intenmediate &%)
and 1-{oxetan-3-yiipiperd isine-4-sufonamide {intermadiate P17 o a’farcs the title compotngd {12 %) as 8 while solid

HNMR{CD.OD S 8
4 Hi and 187 {m,&‘:‘.
LOKMS: nyz 420 (RsHY {ES™) 418 {(M-H- {ES)

L&}

Sis 1ML 462 (m, 4 M), 34T m, T HY, 34 (v 1 HL 2.82 {m, 10 HL 2,18 {m, 2 H)L 208

I'\J

{m,

Exanpie 21 Metlyd Z-(8-{N{{1,2.3,5 8§ V-Hexahydro-s-indacen-4-yi} carbamoyiisulfamoyiipiperidin-i-yiiacetale,
potassism salt

16580

o~
‘ f . S O
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O REETG A S—
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NP e

[0581] Prepared as described for AS{1.2,3 ,5 “."—ﬁea hydro-s-indacan-d-yhizarbamoy - - grop-2oyn-1-y piperidine-

F-zuifonamide, poiassium sall {Example 3} ing 4-isocyanalo-1,.2.3.5,8 F-hexahydre-s-indacene {intarmediate &1}
and methyt 2-{4-sulfamayipipeidin-{ -vi}acetaﬁe {intermadiate P18} {0 afford the tle compound (48 %) as a while solid.

HNMR {COODI0888 ¢, THL 363 (. 3HL 33 {m 2 HL 324 (6, 3 HL 303 (m 2 HL 282 {m 8HL 222 (m. 2

LA

Yand 209 oy, 8 Hi
LC?\%Q iz 438 (MeH {ES 1 434 (M-Hy (ES

Exampls 22: 1-{2-Fluaroethyl}l-M-{{1,2,3,5,8 T-haxmahydro-s-indacan-d-yijcarbamoyiipiperidine-4-suifonamide,
potassium salt

(0588
™y ~
LT e, LF
OGN~ i ‘ N e (\L
VNS — Wi
4 \ \v\
o O ;
S \VA':C:

[0583] Prepared as desoribed for N-({1.2,3 5,8 7-hexahydro-sindacan-3-yhicarbamoyli--{grog-2-yh-1 -y ipipenidine-

4-auffonzmice, polassium salt (Exampde 2} using d-lsaoyanate-1,2,3.5.8.7 -heahydre-s-indacens {intermadiats A1)
and 1-{2-fluoroethylipiteridine-d-sulfonamide ¢ afford the fitle compound {14 %) as a white saiid.

THNMR {CD,001 56,8648, 1 HL 4865 {m, 1HL 448 (m, 1 H). 3.4 {m, 1 Hy, 308 {(m, 2H). 2.82(m, B H). 274 {m,

A
4.
THL 284 fm THL 293 {m 4 HL 202 (v 4 Hiand 3 s (m, 2 Hy,
LOMS: miz 410 (MeHY (ER%
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Exampls 23 1-Cyclapropyi-N-{{1,2,3,5,8,7 -hexahydro-s-indacen-4-ylicarbamoylipiperidine-4-sulfunamide, po-
tassium salt

10584}
Yy VAN (O N
u(,n}wﬁ . 5 /[;’A‘Nj N N N
4 e NP
% 4 i r‘b’ N P
Mo }] S,
SN Q 5
‘ N
N7
LY

fOBE5] Praepared a8 described for A-({1.2,3.5.8. 7-haxahyare-sindacen-d-yhicarpamoyl - t-(orog-2-yn- 1 -y ipipenidine-
4-suifonamids, polsssium sall {Example 2} using 4-isooyanato-i _,2_3.5.&;-'32,{&%3 dro-s-indacens {intermediate &1)
and teydopropyipiperidine-d-aufonamide dnfermediate P18} to sford the e compound (17 %) 83 g while salid.

Lot

R NMR {CDO0) 5 586 (s, 1 04 (m, 6 H). 1.E2 {m,
2 H), 184 (m, 1 H)and 0.44

HL383dm, THLEOIm SHL282Mm 8 H 225 m, 2 H
n, 4 HL
LOMS mis 404 (MaHY {ESYY 402 (M-HY {EZ).

mifde, polassium salt

25
[8588)
v
{ .\!} ?’\“N’A\‘ /\,Efv‘\g -
w . A I
3 QOMNg S NSy L/
/o ) s g
¥ iy N N 27
{4 N D NN
\,v’*' P o Qt L \;
g N‘\.w"\
28 ‘wNN -
[O587] Prepared an desgribed for AMU1.2.3.5.6.7-hexahydr '-s—irsdats*%-yi}carbamsy?}—*{-1{@‘09-2-}*3*;-’? -y ipineridine-
d-suifonandde. polassium salt {Example 2} using d-lsasyansto-1,2,3.8.8.7 -naxahydro-s-indacens {intermediata &1)

ang 1-{1-elhyiazetiklin-3-yiipiperidine-d-sulfonamide {intarmemaie PE@} afford the tiifa convpoung {34 %) as s white
20 snﬁd

H MR (CDL,OD) & 5.86 {8, 1 H), 388 {m, 2 M1, L33 im, | M), 3.08 ¢, 3}, 2.82 {m. 10 H), 283 (ny, 2H), 2,14 {r, 2 H),
200 fm. 4 ML L83 f, 4 H), anet 1.07 {3 H). LOMS: iz 447 INHH)T (EST) 498 (M-H - (B

Exampie 25 t{Cysiohutanecarbonyll-Maf{ 1,2, 3,58, T-hexahydro-s-indacen-d-yiicarbamoviipiperidine-d-salfon-

45 amide, potassium sall

10588]
C\t‘ ;\Q ‘.“ M\:; + 3 \‘N/\g \T, Ly
; f ‘%&.’; ") Hi :‘f;\_ 48

Yol
. g o I
i i
g H H :
i od 1 1
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[0588] Prepared a3 described for N-({1,2,3,5,8. 7-hexalydro-s-indacan-d-yl icarbam ys -{profg-2-yh-1-yi pipeidine-
J-suffonamide, polassium salt {Exampie 2) using S-sogyanale-1.2.3.5 8,7 -haxahydro- éavena {intermediate &1)
and t-{oyclobutanscarbony piperidine-4-sulfonanide intermediate P21}o afford the me ripond {29 ) A8 s while

salidd,

Example 28 N-Ethyb-4-{ N-{{1,2.3,5,6,7-hexaghydro-s-indacen-4-yi} carbamoyhisulfamoylipipetidine-{-carboxam-
ide, potassium salt

[0590]

@] !
+ O H ;
W H O
ST HMNL N
HaNT N ‘}{ NP
N N -
- \‘T’ vy
e

&

d-suyifonamide, pdassium salt {Example 2‘ sing d-isocyanagie-1.2.3.587 —We;ah} sfro-a-indacens gmtsrmemaie A%}
and N-ethyi-d-sulfamoyipheridine-t-car butamd& {intermediate P22} o afford the Hlle compound {8 %) 38 g white aoid.

8 =1 ,3 5.7 ERTYGYO-8- - y-1-{grop-2ayn-1-yi
2531] Prepared as desoribed for N-{({1.2,3,5.8,7-hanghydro-s-indacan-4 mmrtﬁm@*‘ -{-{grop-2-yn-1-yipiperidine-
b

py ot HL 38 {m, 2+, 2.82 (i 10 HE 282

o3

e,
m
s
7
ot
e
3

L\,i\ﬁ\,- mz 4"5 -i‘\”t*%t}* {ES*.

Exanwple 37 N-Qyolobulyh-3-{MN-{{1,3,3,5.6, 7 -hexahydro-s-dndacen-i-ghioarbamaoyiisulfamoyiipiperidine-{-car-
boxamide, polassiam salf

19583
{'ﬁ\ SN '\'S
Jaed ) { |
Q»,Nm{;\' ;\ . ‘ Jf\\ 9y Ny,

s U 3 A § H

7 & "\,«"\\Ef”\—ﬁ HN. NP Sy
) HaNT 4w By
- = G o i T | H

\vr

[0523] Propared as desoribed for AN{{1.2,3,5,5.7-hexabydro-s-inda

O
d-guffonamice, polassium salt {Example 2 } using d-i8 Cﬁs;fai'iat(}-! 203,
and AMoycichulylS-atdfamoyipiperidine~ carboramicde fo afford the i

n-d-y marbamoyl- t-{rog-2-yh-1-yi pipenidine-

8. ¥ -haxahydre-s-indacens {intermadiats A1)
compound {17 %} a8 3 white solid.

THNMR (CDOD 588643, T HYL 4
2HL 23T T HL 2082 (m, ae-h 1.

=i, 403 :;m 2 ~, 348 {m, T 293 (m, 2H) 282 im, 8H), 265 {m,
: 48 ¢ o
LCMS‘ e 4:«3 (MY {ESYL

Exampls 28: $-{N-§{1,2,3,5,8, 7 -Hexahydro-z-indacen-4yijcarbamoyl} sulfamoyll-N-methyipipesridine-i-carboxa-

mide, polassium salt

[9584)
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N ?L A T"‘
QCN“{/‘&“ ”\Nf : ;\ff \’\w"' W
‘\\\\ .-"’ ¥ Q\ § i ——- & .;‘:}
Fi B, HNL (_{; o
- HN T s \E
h 3
M N

[3585] Preparsd as desoribed for A-{{1.2 ;,,5 & 7-haxaghvdro-s-indacan-dohearbamoyi- T prop-Sam-1-yipiperidine-
4-suyfforamide, potassium alt {Example ) using 4-isocyanalo-1.2.3.5.5,7-henaghyra-g-indacene {intermediate A1)
and Nanethyi-d-sutfamovipiperidgine-t *“arb\_,m'n de {htermediale P23} to alford the itle compoind (8 %) as a white
aolid.

1]
183
in
[41]
s,
el
o s
fEN]
e }
[
B
5
e
x
3
e
[
3
L{e]
x
[o5 ]
bl
(95
/":’, ~
5
xz
3
-
@

I NUWR (TD,0D1 85888 {8, 1 M 4.1 {oy,
IH), 208 {m eHYand 1.7 (M, 3%

Y

LOMS: myiz 431 (MsHY {ES).

Exanpile 3% N-{{1.2.3 5,8 T-Hexahydro-g-ingacer-d-yiarbaroyl Mi-{methyisulfonyiipiperidine-d-zuifonamide,
poiassium salt

Y
“,«- g;:f (f\\ a./’- F"”ﬂ\
S NE Ny
Pt R BN N
\'f-}l Mol % \ﬂt _.v‘.'-‘a l\:
o U L0
Vﬂ@x
O
[3587] Frepared as desoibed for N{{1238 .6 hexahydre-s-indacen-<-ylicarbaraoy - 1 prop-2-yn-1 -y inipeddine-

$-suifonamide, polassium salt {Example 3} using 4-sogyanalo-1.2.358 "—i'xexahydrﬁwwer=da~.em gintermed;ate &%}
snd 1-{meth «y-su“forﬂgi“)‘gerzcimenf‘e—:u“mam\ e {intermediate P24 to afford the iitle compound {33 %) as & white soiid,

TH NMR (OD,00) rolamer mixture 3 6.98 {8, 1 H) 382 {a‘r- 2 H, rotamer g}, 382 In. 2 H, rolamer by, 385 {1
HiL,30m 12 2.82 fve, 12 M), 222 {m, 2 HY 2.02 fm, S HY 1.87 {m, 2 H)

LOME: miz 442 (MsHy (B8

Example 30 NEUwWI-3{R-{{1,2,3,5,8, 7 -hexahydro-s-indacen-4-yi} carbamoyiisulfamoyiipyrralidine-i.carboxam-

ida, potassium salt

[0588]
N N
v A Al AN
OON /= < N _,g b/
JON~—¢ \ + 5 ,.N { y
P \‘< Mg Sy
1 H MR ,N.hé".r o
&‘f! HZN o \g A CaN Vi
o U1 NTX

[0588Y Prepared as desaibed for N-{{1.2 3,58 T-harahydre-s-indacen-d-yhoarbamow - I-{grop-2-yn-1-vi pipetidine-
J-suffonamide, polassium salt {Exampie 2) using S-sogyanate-1.2.3.58,7 -hexahydro-s-indacens {intermediate &1}
ahd AN-eltyi-3-sulfamovipyrelidine-t-carboxamids {intermediate F25) to afiord the e compound {48 %} as a white
aglid,
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H NMR (D001 6.88 ¢5, 1 Hi
e, 1 HY. 2,02 im, 4 H) and $.08 &,
LOMS: mviz 421 (MsH) (ES4), 41

Exanwpie 31 N{1,2,3,5 6 T-Hexahydro-s-indasen-d-ylicarbamoyl}-T-iso-gropyl-piperidine-3sulffonamide, po-
tassium salt

JOB60]

N
+ Qo }‘. S # A
Ve N HN. N &
N i ey . i
MM ! b 4-'“‘ g
g O )
e

[8E0Y]  Frepared as desoribad for N{{1,2, 3.8 8. T-hexahydro-s-indacen-d-ylicarbarmoy- 1+ wop-2-yn-1 -y iplperidine-
d-myifonamide, podassium salt {Example ) using d-lsocyanato-1.2.3.5 5, 7-hexahydro-s-indacene {intermediate &1}
gnd 1-isopropyipiperidine-J-sutfonamide to afford the tille compound {18 %) a8 & whita salid

HHNMR (D00 85,89 (s, 1 H)L 378 {m, 1 B 3.5 Gm T H), 308 (m 3 M), 2.8 ¢m, B H) 27 (. 2 H), 248 fm, 3
§ 221 {1 HL 2,02 fm, 4 H), 188 fm, 1 H), 157 {m, 2 H) and 1.17 (4. 8 Hi
LCMS: myiz 408 (M+HY {ES*).

Exanple 32: N-{{1,2,3,5 &, 7-Hexahydro-s-indasen-4d-yl jcarbamoyl-1-proplonyipiperidine-3-suffonamids, polas-
i sait

(0802
‘x""\} PN
}::D_,"' o~ g §
o= o () LR
zi““i}} H;\‘}V \,J‘e\n,/\ H'\: R ol
Fi o L) H LSRN : oy
) v

{08031 Prepared as desoribed for AR{{1.2.3 5.6 7-heughydro-sindacan-d-y imarbamoy - 1-{rop-2-yn-1-yhipiperidine-
$-suifonamide, polasaium salt {Example 3} using 4-sogyanalo-1.2.3.5,8 T-hexahydro-gs-indacene {intermediate 81)

and 1-proplonvipipendine-3-suffonamide 1o afford the e compound (27 %) as & while solid.

Y

H NME {O000) retamer mixiare S 587 {5, T M), 495 im. 1 M, rolamer g, 4.4 im. 1 H, rolamer bl 438 {m T H,
wtamer &), 387 (m, 1 K, rodamer B, 382 (m, 1 HY 3081 {r" THL282m, B H), ESdtm THL242 {m, 2H), 228
v, THYL 208 4H, 1358 m. 2L 1.8 {m 1dland 113 3HL

LOMS: miz 420 (RisHY {E8%) 418 (M-H {ES)

Exampie 33 34/4{1,2,3,5.8, 7 -Hexahydro-s-indacer-d-yhicarbamoyl} sulfamoyi-N-iso-propyipiperidine-i-car-

boxamide, potassium salt

10604}
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[0805] Prepared a8 -dasa:ﬁ“‘;)e-ﬁ for N-({1.2,3.6.8.7-havabyar--indacen-d-yhicarbamoyl - t-{prop-2-yn- 1y ipineridine-

$-suifonamide, polassium sa
and N-lsopropyi-3-sulfarmoyd g.mar‘;cia“e-'i—w
saolid,

i, 2.02 {m, 4 H},
(RisHY {ES*): 847

i {Example 2} ug ng

3
FNODXETNG

OD} 5 6.36 (5. 1 H), 435 {m, 1 H), 40 ¢m. w
179 (o, 2 H), 1.45 (m,
(M-H} (ES)

‘am: ‘anato-1
& {intarmediate FE&} i aft

.2.3.5.8.7 -haxahydro-s-indacens §§mermedia§9 A1)

ol the e compound {55 %} a8 awhite

A2 fm, 1 H), 282 (m, 8 H), 2.88 im,

Exanple 34 {4 2-Fluorosthyll-N-{{1,2,3,5,8, 7-hexahydro-s-indacen-d-ywicarbamoyiipiperidine-3-sulfonamide,

potassiam salt

10868
T, ]
o~ 00
= - o BN
QOGN ~ )+ o /[ /'1 ey, ;
D Ry o P o 3
; »«-\{ . N.ﬂS_“\ e " F ﬁN\v..N\Q:f .
3 HuN S N NI W
N ©e 5 ¢ b
’

[0BQT] Prepared as described for N-({1,2 .3 .56 7-hexghydro-s-indacan-d-yDoarbamoyl
$-zuifonamide, polassium salt {Example 3} usin

ing 4

-{-{prop-2d-yn-1-yipiperidine-

R

A-sooyanato-1,2.3.5.8 F-hexahydre-s-indacens {intarmediate &1}

and 1~ 2-fucrosthylipiperidine-3-sulfonamide o afford the lite compound {2 %) 38 3 white sofid.

TH NMR {CD.00) S 8.8 (s, 1 H), 454@
cﬁgfm 2H) 231 {m, T HL 221 ¢ \ 1),
10 (MEHY (BB 408 (M- H} (ES).

& Hj

LC‘?\«\?\J‘ iz 41

LAl

Hy, 3.8 {m, T HE 341 im, THL 281 {im, T H)L 2,82 (m,
179 {m, 1 Hyand 181 im. 2 HL

Exampls 38: N-{{1,2,3,5,8,7-Haxahydro-edndacen-d-yijcarbamayl}-1-methyipyrrolidine-3-sulfonamide, potassi

um aait
[8608]
o
:;;;N‘l 5““""\
ooN~¢ T\ a | N—
L7 A~

[808] Frepared as desortbed for N-{{1.2
4-auffonamice, polassium salt (Exampls
and 1-methnvd-pyrralidine-3-sulf

HL 233 {m, THL 2 Sw ‘E H} 3!“:5& 2.

X

2)u

2.8.687- h&mw:}@-a-iﬂéﬁmf‘-s&-yﬁ warbamo
using d-lsooyanate-1,2,3.88
cnamide {intermediste PET I o aﬁcm the tifle corapound

2% {m, R 3 dm, T H

33 {m, 4 M

LOMS: iz 364 (MHH) (R 382 (M-H) (ES).

135
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vi-1-{prop-2-yn-1-yhipiperidine-
c-s-indacens {intermediats A1)
{19 %) a8 & while safid.

q

8. ¥ -naxahydre-

1 H), 2,82 (e, 5 H), 2.62 (v 1 HY, 242 {5, 3
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Exampls 37 1-Bthyl-N<{{1,2,3,5,8,7 -hexahydro-s-indacen-4dyljcarhamoyl) pyrrotiding-3-suifonamide, potassium
sait

10610}

.r*’ -,
P - / ];/
oo~} . L\s -, \H,T\/
i ! N .e
{ B HaN© ,
e o .~\ \r N, \
e

[0814] Prepared as deacribed for M-{{1.2,3.5,8. 7-haexahydro-s-indacen-d-ylicarhamayll- 1-{prap-2-yn-1-yi iplperidine-
4-suffonamide, polassium sall {example 2} using 4-lsaoyanato-1,2, 3,88 T-hexahydro-g-indacens {intermadiate A1)
and 1-ethyl-pyrrolidine-3-suifonamide {intermediate P28} i afford the e compound (30 %5} 3% a while solid.

TH NMR {CD.00) 8 6.88 (s, ‘i L 42T i, 1 H) S0 2HL 282 (10 H), 27 (m, 2H)L 238 {m, 1 H), 222 im
1H). 2,62 ¢m, 4 H)and 1.48 {1, 3 HL
LOMS: miz 378 (MaH) tES“;,B?& (M-HY {ES).

Exampie 38 {-Acelyl-Ni{1,2,3,5 8 7 -hexahydro-s-indacen-d-ylicarbamoyl) pyrralidine-d-sulfonanside, potasshk
um sait

10612

\
ot
-\
o)
m.7
9

o
¢
2
f
o
4
L3
.
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{
e

y 5 oo
i HaM \: N M &
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[0813] Prepared as described for N-{{1.2,3.5.8, T-hexaghydro-s-indacen-d-ylicarbamoyi}- T -{prop-2-yn-1-yijpiperidine-
4-sulfonanide. polassiun sall (Exampls 2} using 4-isocyanato-1,.2,3 8.6 T-hevahydro-s-indacens {intermediaie &A1)
and t-acafri-pyrolidine-3-sulfonamide {intermmediate P28} to afford the ille compound {21 %6 88 & while aoild

HHNMR (CD0By e 5.88 {8, 1 H}, 4.24 {m,
BH) 238 ="m 2HYand 2.02 i, ? Hh
LOMS: nvz 382 (MaHY 1ES+‘ 380 (MM {

i

#H), 3

o3

fm, 1 HYL TS i T H 35V i, T H]

..L

L34

f}‘l
——
=

e
N:K
3
[
P2
s,
3

S

"m

Exampie 38 {-Cyclopropyi-N={{1 23,58, 7 -hexahydro-s-indacen-d-4} carbamoyiipyrralidine-3-suifonamide, po-
tassium salt

10514
-,
(‘: / I ;’f\”i>
OCN—d A N \w«L *
; i § —e
\S\‘j ' QA" <] T T/
i W \'\ .
1 ,\N s E \.{«"\ - "‘::‘.
‘\w"

[0615] Prepared as desaibed for N-{{1,2.3.5.6. T-haxahydra-s-indacen-d-ylicarbamoyl- 1 {prap-2-yn-1 -y ipipedddineg-
4-gsulfonamide. polasshan sall (Example 2) using 4-socyanate-1,2,3.5.6 7-hexahydro-s-indacene (Intermediate &1
and 1-oydopropyi-pyrralidine-3-sulforamide (ntermediate P30} o afford the ille compourd (34 %) a3 2 while solid,
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2 {m T HL 302 0m, T H), 282 fny 10 H) 223 {m, TR 216

Exanwpie 45 3-{MN-{{1,2,3,56, 7 -Haxghydro-z-indacen-d-yl} carbamoyl} sulfarmopll-N Nedimethylpyrratiding-{-car-
boxamide

{0818}

(0617 Frepared as descrived for N-{{1.2.3,5.8. 7T-hexahvdra-g-indacer-d-ylicarbamovii-1-{rop-2-yn-1 -y ipipatidine-
4-zulfonamide, potassium sall (Example 2} using 4-iscoyanain-1,2,3.5.8 T-hevahydro-s-indacene {Intermediate A1)
and M AN-dimethyl-3-sulfamoyipyrrolidine- Lcarboramide {intenmediate F31) to afford the title compound as & white soiid.

1 NMR {OD,0D) £5.56 (s, 1 HL 4,18 fm, 1 H), 3.82 {m. 1 H), 284 (m. 2 1), 3.94 (m, 1 H), 2,88 (s, § H). 2.82 {m,
8 H}: 2.34 fm, TH)L 218 {m, 1 Hyand 202¢m, 4 H)
LOMS: nviz 421 (MrHP (E8%); 318 (MHY (B

fassium sall

10618]

I

L ¢ - ; /\>
‘:"?\ + (;ﬂ {e \N““{ K\,.r’ "‘\, .E o
P} )

[0618] Prepared as desarbed for M{{1.2.3.5 8 T-haxahvdre-s-indacen-d-yllcarbamowi- H{prop-2-yn-1-yhnipstidine-
d-suffonamide, polassium salt (Exampie 2 using d-booyanato-1.2.3.5,8,7-hexahydro-s-indacene {(Intermediate &1}
ahd 1dsopropyipyrradidine-3-sulfonamide {intermediate P32} o affard the iite compound {36 %) a8 & while solid.

-
3
X
&
[
fo

P
4
ety

‘_:ii
jw
o]
B

3
£
x

%282 tm, BHL 272 im, 2 H), 238 (m,

D
3
e

[
O
b
]
5G]

3
&

-
3
T~

=
S A

52 b

o

Py

LA

[}

£

2.2 fm, 1 H), 2.02 {m, 4 ) ane & HL
LOMS: miz 392 (MsHP {EST) 390 {M-Hy (E8).

x
B

Exampie 42 N-{{1,2,3,5 8, -Hexahydros-indacen-d-ylicarbamoyl} azelidine ~3-sulfonamide.

16620}
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[0821] To 3 sodution of benayt 3-{N-{{1,2,3.5.8 7-hexahydre-g-indacen-4-ylicarbamoy) sufamayhazetidine- 1 -carbax-

yigte, poltassium sall (Bxample 71 in methanol was added P and the reaction was heated to 88 °C under an
atransphere of ﬁ;a*agen Ugon cooling, the mixiure was Mlered and purified by reversad ghase chromaslography (see
"Experimenial Methods”, "Purfication Melhod 17 {o afford the Blle compound {28 %5} a5 8 while solid,

THNMRICDODIS S84 {5, T H), 4.8 (s, 1 HL 458 {m, 1 HL 404 (m, THL 37 (m. 1 HL 33 dm,
angd 2.02 {ny, 4 H.
LOMS: miz 337 (RisHY {E8%).

L
By
O3
Pottd
o
=

Example 43: 8N-{{1,2,3,5,6,7T-Haxahydro-s-ndacen-d-yljcarbamoyl} guinuclidine J-auifonamide, potassium salt

10622)

SN
HaNL_ & &/L\ 15
N
¢ g S - LW
Sl HF"{'\ ,-N».q’i“
}i f}”’\f’\w
e
‘\\E\‘:".r"'

[0823] Prepared as desoribed for N{{1.2.3.5 b.?—?}emh\rara-a«mdfie:am;-yiicsirtmmo M- t={prop-2-yn-1-yipiparidine-
d-suifonamide, polassium seit (Example 2~ using 4-isocyanalo-1,2,3.5.8,7T-haxahydre-s-indacensa {intermediaie A1)
and guinuclidine-3-suifonamide {intermediate P34} o afford the tite wmamma‘ {7 %} as & white suild.

B ¥

-

; 2, TH, 388 (m, 2

| 2800 b -i m {m__ ZH), 202 (m, 4 HL
AR ES®): 388 (M-H) (E5).

amide, polasshn salt

106243

i {
4 H I
oy o P Nty hon s
Q N o it o~ ./"*\V/-
v “‘\\L s HNegL TN . LoH o9
,...‘f 1 \ ! ) HN N,\’.-‘ £
\ © U oovsd e
S o o T ol
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[0825] Prapared as descrided for A 3@,3‘5.& T-hevahydro-s-indacen-g-y icarhamoyi-1-{orop-2m-1-yiipiperidine-
4-guffgnamide, polassiam salt (Exampie 2} using 4-sogyanatln-1,2,3.5 8 T-hevahydro-s-indacens {intermediate &1

and 1+ t-alhyipiperidind-yhpyrrolictineg \5—susm Tide {intermediate P35} io giford tha Gtle compaund {23 %) as 3 whils

THNMR {CD,O01 5 6.86 ix, 1 )L 438 i, 1H). 3.724m, 1 H), 3.2 {m, 2 1), 3.98 (m, 2 H), 2.934m, 1 H), 2.82 tm,
BH)LZT7im 2H) 28 {m 2H) 248 im, 1 R 223 (m 4 H) i’ 02 {tm, 4 H), 1.65 fm. 2 Hiand 118 (£ 3 H).
LOMS: miz 481 (M+HY {ES) 439 (M-HY (ES).

[y

Exampls 45 {1R" 3R 587 -N-{{'1,2,3, 5§, T -Hexahydro-s-indanen-4-yhicarbamoyi-B-lxopropyi-t-azabicye-

o] 3.2 joctane-2-sulfonamide, polassium salt

{0626
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d-suffonamide, polasaium salt (Example 2} using d-lsocyanate-1,.2.3.5.8. 7 -hashydro-s-indacens (ntermadiate &1)
and (1R 3R 887 -B-isoprepyi-B-azabloyein{d 2. ostane- 3-sulfonamide (Intermsadiate PI6 o afford the e compound
{12 %%} s & white solid.

f0827] Prepared a8 described for A-{{1.2,3.5.6.7-baxahydro-s-indacen-d-yi iearbamoy - -{orop-2-yh-1-y iplbavidine-
0
vs b

oo

TH NMR {CD,OD} 5 6.88 (s, 1 H), 4.02 g, 1 H), 2.82 (m, 8 H), 289 (m. 1 H), 222 (m, 10 H), 202 (m, 4 H) and
3

)
432 {MsH) {ES4] 430 (M-HI- (B8

Exanple 46 N-{{1,2,3,5 &, 7-Hexahydro-s-indacen-4-yljcarbamoyll-1-iso-pgropylarstidine-3-sulfonamids, polas-
siam salt

[9628]

o
;;;;;;;;;;;;;;;;;;;;;;;;; - ! H

O O
PSS s N e

K

: e HNL N
& Yy S e
\ A HaN™ Y I i
e = [ s O N Y’
[8628] Frepared as described for M-{{1.2,3 8.6, T-hexghydre-s-indacen-d-yiicarbamoyl - {-{prop-2-yn-1 i iplperidine-

F-zuifonamide, polassium salt (Example 3} using 4-lsogyanalo-1 . 2.3.5,8 F-hexghydro-s-indacene {intermediale 41}
and Hso-propylazelidine-3-suifonarside (Intermediate P37) {o afford the s compound (57 %} as a while soiid,

3.88

. 4

13

Y, 282 . @ H

B

Pee
15

HNMR{CD,0D) 35868 (s, 1 H), 4.33 {m, 1H), 82 {m, 4 Ky and 103 {d, 8 M}
LOMS: iz 378 (MeRY {EB%) 378 (M-HY {(ES)

Exampla £7: N4{1,2.3,5,8,7-Hexahydro-sdntdscared-yiioarbamoyil-1-iso-propyipiparidine4-sulfonamids, potas-
sium salt

15630

[0631] Prepared a3 desoribed for N-({1.2,3 5,8 7-hexahydro-sindacan-3-yhicarbamoyli-1-{grog-2-yh-1 -y ipipaidine-

J-suffonamide, polassium salt {(Exampie 2) using S-sogyanate-1 23,58, 7 -hexahydro-s-indacens {(Intermediate &1)
and 1-dsopropyipipeddine-d-suifonamide {Intermediate P138) 1o afford the titls compound {58 %) a3 a8 while solid,

£
2
(a3}
4]
[+7]
o,
[
e
X
Lok

TH NMR D0

5 - .’:}3 {i“;&% :!.-‘, :S'.\‘.E-z {E\LO.\;;‘ .{L{‘f“i 1 ii\;‘, TS N, x}ii;..’i.Gh‘ {i“, < § :‘.5_\ E‘-..&- {ni,
2 E" n 3-.‘{.5 3 ",}; '\d &-‘ =3
§ oy - AP N
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LOMS: iz 408 (MR {ES7) 404 {(M-HY {(ES)

Example 48; 1-Biwh-MN{{1.2,3,5,§,T-haxghydro-sdndacen-d-yiicarbamoyli{ 14 -bipiperidinel-d-sulfonamide,
potassium salt

10833}

N AN ST

/L“ /J Ny s

i /“'\N*' e ! Hon

WYY  — B NS

{ ‘! S:‘ o Ei} 6’ \,s,.f"
g HEN ‘Q i“\,.fN~ .‘f’\\]

|9

(o823} Propared as described for N({1.2.3.5.8. 7-haahydro-sindacan-dayhoarbamoy- t-{grop-2-yn-1-yiipipanidine-

d-myifonamide, podassium salt {Example ) using d-socyanato-1.2.3.5 5, 7-hexahydro-g-indacene (Intermediate &1}
and 1-elimd-f1 ,é’-i:sip&Qsmme‘-dnmifcnamtie { Enierm&d;ate B3B! 1o afford the e corapourd {22 %} as 8 white solid.

TH NMR {CDLO0) 5 8.85 {5, 1 HYL 34 {m, 1H), 313 {m 4 H), 287 {m, 8 H), 2.7 {fm, S H) 2.58 (m, 1 H), S28 (m. 4
H), 2 2 S3(m, 4 HL LT im 2 ang 118 (L 3 H)

Exanpie 48: No{{1,2,3,58 7 Hexahydro-s-indacen-4-ylicarbamoyil-l-methylazetidine-I-sulfonamide, prlassium
salt

10634]

L eag ) Y
LN > {‘3:\_\ o~ . i H o
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S & ¢ Ly

[0635] Prepared as desoribed for N{{1.23567 >¢5hyara-suiﬂc§aseﬁ-4_“=azarbﬁmo' A= 1-(arop-2-yn-1-yhipiperidine-

d-sulfonamide, polassium sall {(Example 2} using 4-lscoyanate-1,2.3.5.8.7 -haxahydre-s-indacens {intermeadiste A1)
and T-methvizzetidine-J-suifonanids {Intermediate P38 fo affo a‘ the tills compound {13 %) as 8 white solid,

HNMR {CDO0015 688 48, T H)L 438 {m

CTRL A8 m, 4 R), 2.82¢m, B H) 277 65, 3 H) and 2.02 {m, 3 H).
LOMS: miz 380 (M+HY (ESY) 348 (M-HY (E5).

otassium salt

[0638]
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[0837] Prepared as descnibed for A{{1.2,
4-auifonamide, polasshum sall {Bxampile 2

angd 1+ ‘E-isagropyi—azeﬁéin—&—yi}pyrm.iiciiﬁe-u-s ffonamide (intermediats P41 iz afford the Mle compound (2

3

white sofid.
b NME (000 D}
Lcmé: miz 447 :;, i@«x—ﬁ}* {ES“},

Example 52 {(1R",3R" 587}
tane-d-suifonamide, potassium salt

10638

[083%] Prepared as describied for N-{{

‘S 8, 7-hexahydre-gindacen-d-ylicarbamayll-1-{prap-2-yn-1-yiipiperidine-
Y using 4-isocyanain-1.2.3, t\,ﬁ.7“"}8)"8?'}}*533“!‘*&4!‘{18:@3‘&8 -’mtﬁs’mediaie Aty
t%ias s

H-Ethyifai{1,2 3 58 7 hexahydro-s-dndacen-d-yliocarbamoyi-B-azaldoyclo{d. 2. 1]loc-

2,358,868 T-hexghydra-s-indscen-<d-ylicarbamayii- 1 -{prop-2-yn- -yl ipiperddine-

4-suifonanide, polassium sall (Exampls 2} using u-;sacyanatc-f 23,588 T-hewahydro-s-indacens (Intermediate &t}

and (1R 3R 58"-8-ethyl-B-azabic
9%} a5 8 whils salid

THNMR {ODLOD) S BRE {8, 1 H)L 3.8 &

5 H)and 1.12{L 3HL

T 0§u,é,

Hoctane-3-suifonamide (dennediate P4} o afford the tils compound {12

2,

LOMS: miz 4418 (MaH) (ESH) 418 (M-Hr (B,

sait
10644]
Y adn
4 ~ H i
W e S *\\\«F/ ~’
e ; \ ¢ H
W . d‘s’j\‘" i HNL N
;1 0 a7y
\\ l R \ B
7 wf"a\ e

08411 Prepared as described for M- 3».%:., fE, ?-he’xa‘*ycém»s—imace“-évy‘i}mrbammy%}-2-{;}?9;3-2-}'{&-? -y iptoeridine-

4-sulfonamide, polassium sali (Example 2Y u

g 4-isocyanaln-1,2,3.5.8 T-hexahydro-s-indacene {Intermadiate At
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and t-ethylazetidine-3-sulfonamide {(ntermediate P43} to afford the lle compound {18 3% as a white sulid,

H NMR (ODLOD) 5 588 {5, 1 H)L 435 (m, T H) 278 {m, 2 H), 383 (m, 2 HL 2.52 &m, 8 H), 2.88 (m, 2 HL 2.02 {m,

4 Hyand 1.01 {8 3H).

LOME mfz 384 {(MaHy (ES+Y 382 {(M-HY {ES)

Exampie 54 MN-{{1.2.3,5,8,T-Hexahydro-s-indacen-dylinarhamoyl-1-(2,2 2-trifluorcacetylipyrrolidine-3-sxiffon-

amide, potassivm sall

10542)
OCN-g N SO
\ogt Y
7 Qe  — H o
<j{i HoN™ o ﬁN'“n"N“Sfy
A 2 0D SN N
o ¢ 1 p-F

[0843] Prepared as described for A-{{1,2,3,5,8,T-hexahydro-s-indacen-d-yicarhamayll- {prap-2-yn- -yl ipineridine-
4-sulfonamide, polassium sall (Exampile } using 4-isooyanaio-1,2,3.5 8 T-hexahydro-g-indacene {intermediate At}
ang 1-{2 2 2rifusroacety pvirolidine-3-sulfonamide {indermadiate P44) o atiord the fitle compound {18 %) a8 3 while

THNMR {CO,0D1 56838 (s, 1 HL 442 im, TH,L 414 o T HL 385 (m, 2 H) 3884, 1 HL 28 (m. 8 HL 25 (m. 2
Hrand 2.04 im 4 H)
LOMS: miz 448 (MeHY {E5%) 444 (M-Hy (EZ)

Example 551 N-{{1:2.3,5,8, T-Hexahydro-s-indacsn-$-yljearbamay! pyrrefidine-3-sutfonamids, polassiam salt

foB44)

~ D

aoh—( N—{’O =
g“\f O ' g T oo
{ { ; “S\\ we HN ‘a“r‘
A HaN Sy L A N
s

[0645] Prepared as desarbed for M{{1.2.3.5.8 T-haxahvdre-s-indacen-d-yhicarbamowi- I{prop-2-yn-1-yipipstidine-
4-zulfonamide, pdassiun walt {Example 2) using 4-socyanain-1,2,3.5 8 7-hexahydro-s-indacene {intermediate At}

and 1-{2 2 2-rifluarosceiyhipyrrolidine-3-sutfonamide {intermediats P44) o alord the deproleciad title compound {5
%0} a8 & white salid.

i, 1 HL 2B im, 1 H), 282 fm

d i, 1 H) 385 (m, 1 HE 3.38
}

Exampie 58! {-Acelyl-fa{{1,2,3,5,8 T-hexahydro-s«{ndacen-t-yiicarbamoyi} piperidine-3-suffonamidse, potassi-

i salt

10546]
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[0847] Prepared a8 desoribed T A-{{1.2.2 5.8 7T-hexahydry- sindasen-S-ylicarbamoyli- t(grop-Z-yn-1-yhinlheanidine-
o dsufonamide, polasaium salt (Examplie 2} using 4-sooyanato-1.2.3.5,8,7-haxahydro-s-indacens {intermadiste A1)
and $-acelvi-piparidine-3-suifonamide o afford the e compound {33 %) 835 & whits salig,

TH NMR {CDL,00) rotemer mibdure & 6.87 {3, 1 H), 4.85 {m, 1 K, rotamer) 1 H, rotamen), .25 im, T H,
rotamer), 285 (m, T H mtamer), 358 im, 1 HL 308 im, 1 H), 282 (m, 8 H) THYL 227 {m THY 247 (s,
15 IH, rotamery 208 (8 3 H rotamern), 202 0m, 3 ML 1 ES (my, 2 H) LE i
LOMS: nvz 408 {MeH)Y (ES™) 404 (MHY {ES)
Exanpie 57 {4 Syclopropyimetinvdi-N{{1, 2, 1,587 -haxahydro-s-ndacen-d-yticarbamoytipiperidine-3-sulfona-
mide, potassium salt
[0848)
f‘f\"") P S .««v*\
_ L T
2 o T, o Y A gy s
N QAN AR s T8 g
;Y s Y N N
{ ‘ hQN \\w"' \R '\"‘r\ ‘g‘"\a /"‘\
N 3 & N 7
0 0 \[ i vy
e
3
[0848] Prepared as described for N-({1,2 .3 .58 7-hexghydro-sindacan-d-yhoarbemoyl- {-(grog-2-yn-1-yhipiperidine-
d-guffonamide, potassium sall (Example 2} using 4-isocyanale-1.2.3.5.8 7-hexahydro-a-indacene {Intermediate &1}
and 1-{oyciopropyimeiindipiparidine-S-sulfonamdde (ntermeadiate P45} 1o afford the Re compound {21 %) a8 3 white
salid.

HNMR{CD,ODS688 (3, T HL3TZ {n, 2HL 308 (m, 1 HL 28 {m, SHLZ5{m 3HL 222 {m, 2 H), 202 {m. 4
HL 488 im 2HL 188 2 HL 08 {m, 2 Hand 823V im 2 H}
LCME: myvz 418 {RsH)y {ES7) 416 (M-HY (ES)

40 Example 38 {<{Cranomeatindil-N-{{1,2,3,5,8 7 -hoxahydre-s-indacsr-d-yiicarbamoylipiparidine-J-suifonamide,
potasaium salt

10850}

£5
\"'\3 SRS
;};M{ RN ( E >
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3 RN e

[0851] Prepared a3 desoribed for N-({1.2,3.5,8 7-hexahydro-s-indacan-d-ywicarbamoyli-1-{arog-2-yh-1-vi pipeidine-

J-suffonamide, polassium salt {(Exampie 2) using S-sogyanate-1 23,58, 7 -hexahydro-s-indacens {(Intermediate &1)
55 and 1-{oyanomelind) plpenidine-3-suifonamide to afford the tille compound (41 36} as & while salid,

T NMR {CD0D) 5 886 {s, T H), 3.67 {s, 2 H)L, 3.8 {m. 1 HL, 329 (m, 2 H), 2.82 (m, 5 H), 247 {t. 1 HL 221 {m, 2
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LOMS: iz 403 (WMsHy (ES7) 401 {(M-HY {(E& )

Example 58 N-{{1,2,3,5,6,7-Hoxghydro-s-indacen-d-yljcarbamoyii-1-{prop-2-yn-i-yiipiperidine-d.suffonamide,
potassium salt

{0853}
oy ,T, :
. o . <\ 5 §
GCNW\{ } * ) i \T s . ~
PP RN S - :
f' 1 E-:u.'\g‘ru\‘» N ’N e N
N NS \H P

-
LN

f0853] FPropared as described for N{{1.2.3.5.8. 7-hanahydro-sindacan-dayhoarbamoyl- t-{grop-2-yn-1-yihipipenidine-

d-suifonsmide, polassium salit (Example 2} using 4-isooyansio-1,2,3.8.8, T-naxahydro-s-indacens {intermediats &1)

and 1-{prop-2-yn-1-yipiperidine-3-suifonamids o affo c‘ the ttle conmpound 44 %} a8 3 white solid.

H, 333 6m 4 H)L 282(m 8H)L 285 {m. 1 HYL 243 L THL 22¢m 2

um saft

(0854}
e |
00Nt oy N
\§~ LAA\—"A\-\ N N *:31}' ;:E ’Q
{ Moo N2 .
[
(U855 Prapared an desorided for AMU1.2.3.5.68. 7-hexahydrs-sindacean-d-yiicarbamoyii-1-{prop-2-4n-1-y ipiheridine-

d-suifonandde. polassium salt (Exampie 2} using d-lsasyansto-1,2,3.8.8.7 -naxahydro-s-indacens | mtermedsai‘ﬁ At
and t-methyipiperidine-3-sufornamide {intermadiate P48} I afford the title compound (11 %) ag g nhi‘ie solid

T NMR {CDL000 8 6.868 {8, 1 HY, 288 {m, 1 H) 34 i TR, 282 (01 8 M), D43 {m, T H)L 242 {8, 3H)L 22¢m, 2

Hy, 2.02 {m, 3 HY 1.9 {1 HY, ang 1.84 (i, 2 H)
LOMS: miz 378 (MM} {ES

Exampls &1: 4-{N-4{1,2,3,5,8,7-Haxahydro-s-indagen-dyitcarbamoyi} sulfamoyl}- N-dimethyipiperiiine-t-car-

boxamide

{0658
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[0B57] Prepared a3 described for N-({1,2,3,5,8. 7-hexalydro-s-indacan-d-yl icarbam ys -{profg-2-yh-1-yi pipeidine-
J-suffonamide, polassium salt {(Exampie 2) using S-sogyanate-1.2.3.5 8,7 -hexahydro-s-indacens {(Intermediate &1}
and N N-dimethyl-$-sulfarmovipiperidine-1-carbonanide (intermediate P48) 1o afford the tille compound 48 XY as a

wihite solid,

HNMR{CDL,00)E 6.88 (5, 1 H),3.78(m. 2H) 350 (m 1 H). 2:82(. 10H). 2.80(5. 8 M, 205 (. 8 and 1.8 m, 2H).
LOMS: miz 435 (MeH» (E5+); 433 (M-H)y (E8)

Example 82; 8N-f{1,2,3,5,6,7-Hoxsghydro-s-indacen-dyljcarbamoyii-1-{1 -isopropylazetidin-3-yiipiperidine 4.sui-
fonamide, potassium salt

[0658)
L 3 A
v \;‘" (““\? O Cqér P
] S| oy 40 L f \)\,\...‘a S R
Sol—¢ o NN\ - ! :
N b N S-NH: F Ny Noo
f}“{; PV 3 e My 1
‘ 5y AN
\,x’") i, “> g
N §
[0858] Prepared as descrited for A{1,2.3.5.8.T-hexahydro-s-indacen-d-yhicarhamayl- 1-{prap-2-yn- {-yiipiperidine-

d-auffonamicde, polassiim aalt (Exampls 2) ush g 4-isgeyanato~-1,2,.3. 5.6 T-hexahydro-s-indacens {inermediais &1)
ang 1-{1-lsopropyiazelidin-3-yipiperidine-d-aulfonamide {Infermediate P48} fo afford the title compound {37 %) 8z &
white solid,

THNMR {CO00R 3= 6.88 (s, 1HL 4.59 {s, 1H), 3.75 {1, 2+, 3.02 (¢, 2H), 2.99 - 2.69 {m, 12H), 213 {d, 2H), 2.02
{m, 4HY, 185 - 176 m 4H), 108
LOME: miz 461 (MR (ES+) 488 (M-H}-(ES-).

o

tasshum salt

[888%)
N I
}*:‘@ff S ’ G "f\’? G D\\f!
DON ¥ < ] ‘\\ Fi \§ ’ \:—"’*‘\
\ {:g * }-m\f. S=NH; SN ~NH Oy G
7~ — & ¢ R—M-‘ NN
\.“’wv"} i “““ ) E\\
o
[O881] Prepared a2 desoribed for A{1.2,3.5.8 T-hevahydro-s-indacen-d-yicarbamoyli- t-{prop-2-yn- Tyl ipineridine-

4-guffgnamide, polassiam salt (Exampie 2} using 4-sogyanatln-1,2,3.5 8 T-hevahydro-s-indacens {intermediate &1
and 1-{pantan-3-ylazelidine-3-sulfonandde tmtefmedsatﬁ Ba3) to alford the title compound (31 %) a8 & white solid.

TH NMR (CD,00) 8 = 8.98 {8, 1 H), 4.31 {m. 14, 4.1
053 (1 BHY
LOMS: vz 406 {MrHY (EST); 404 (M-HY (ES)

f.‘!‘)

i, 4H), 2.82 {m, BH), 2.04 (g, 4H), 1.78 - 1.41 {m. 4H),

Example 7 M-{{1,2.3,5,8,7-Hexahydro-g-indacen-dylinarbamoyli-1-{2,2, 2drifuorcethylipiperidine-d-s gifong.

midde, polassium salt

18652]
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f0BE3] Prepared as described for {12358, '?—hexai“\;ﬁ*a-srimaa:w -3yl ioarbamoyl - t-{prog-2-ya- 1 ipiperidine-
4-suifonzivide. potassign salt (Exampls 2} uaing d-lsavyanato-1,3.3 887 -haxahydro-s-indacens {intermadiate A1)

angd 1-{2, 3. 2-viflunrcsthylipiperidine-4-sulfonamide {intermediate Pﬁa%\ o afford the title compound 4% %) as a wiita
saolid,

THNMR{CD,00) §= 6.958 {3, 1H}, 3.66 - 3.3% {m, TH}, 2.00 (g, S8}, 2.82 {dt, 84y, 244 (1, 2H), 2.08 {m. 4H). 1.80

a’::«d

EH}

s rfz 948 (MM {EST) 444 (M-H) (ES).

-
%
@

Exampis 83! N-{{1,2,3,5,6,7-Haxshydro-s-ndacen-d-ylicarbamoyil-1dsopropyi-Z-oxopyrrofidine-S-sulfonamids,
potassiam salt

10864]
f‘f\ { O AN ida \"p %\A
L/ e Oy oo S
P PN ,4-{ o i % ¢ '\:“"4\ O f
C’CM“\{ :; . Pf; E-NH SN STNH LN
i = Ll e &7 Nvmn K e d
h“,;;’ v i} 5 NH

(G885 Prepared as described for N-{{1.2.3.5.8.7-henghydro-sindacan-d-yhoarbemoy-1-{grop-2-yn-1-yhipipetidine-
d-suifonamide, polassium salt (Exsmple 2} using d-lsosyansto-1,2,3.8,8,7 -haxahydro-s-indacens {Intermediste A1)
and 1-isopropyi-Z-oxopyrlidine-3-sulfonamide {Intermediate P&4; io afford the tlls compound {84 % a8 g white soiid.
TH NMR (CD,00) & = 6.88 (s, 1H], 3 I {28, 382 (o 1H) 332 (g THL 2.82 (o, BHL 268 - 248 {m,
1H), 238 - 225 gm { n, THL 218~ 1.89 {m, ¢
LOMS: iz 408 (Me+HY {ES7) 404 (M-HY {

faramite exn-isomar, patassium salt

I06B6]

iﬁ} 2 % U
- - P T LN
Q3 ha{\\m } - “ik E\\ MNH, S, J ?‘i
g ! N2 s
LA 5 exo
. 8X0

[0BE7] Prepared as desoribed for N-({1.2,3 5,8 7-hexahydro-sindacan-3-yhicarbamoyli--{grog-2-yh-1 -y ipipenidine-

4-aulfonamice, polassium salt (Exampde 2} using d-lsaoyanate-1,2,3.5.8.7 -hexahydre-s-indacens { §ﬂte§'m§€3sa§§ At
and {{R*3%° 858" -B-iso-propyi-B-azabicyciold. 2 tociane-3-sulfonanide {Intermediate P55} to aford the itle com-
pound (44 3] as 8 whils solid.

H NMR (CDODY § = 6.95 {5, 1H). 4.57 (8, TH), 4.3
. BH), 2.06 {r, 6H), 1.1 {d, 84,

Sy
+
Py
[
X
o
i
o
»
s
£
o
b
oy
0
Beasl
&
£z
N
o
LY
w
oz
B
e
~d
i
£
I
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LOMS: miz 432 (MsHYF {ES*) 430 {M-H) (E8).

Example 78 8N-{1,2,3,5,6,7-Haxghydro-s-indacen-d-yljcarbamoyii-S-athyl-S-azabicycio]d.2, {jocians-3-sulfona-
mide exo isomers, polassium salt

[0668]

{
o N\
N Q.0 S0 U
(:}{:N*‘{\. “—““\ . ¢ H.‘\.\NHS f’*\ i. g ﬁ 3 w
i t i \\! i ? N i
\»..’?f; B N N

T N
S SN

U eXG

exG

e,
S

f‘,_:_
T
Pl
5,

j =]
I'4

2}

%,

p%
/

x)""ﬂ'\
e

[o588] Propared as described for N{{1.2.3.5.8 7-haahydro-sindacan-dayhoarbamoy- t-{grop-2-yn-1-yiipipanidine-
d-suyifonamide, podassium salt {Example 2} using 4 isoq analo-1,.2.3.5,8, T-hexahyfro-s-indacene {(ntarmediate &1}
and (IR 35" 8% "‘i-:”}-&‘hyina-aza.‘ai»:ycio§3 2 tlectane-d-sulffonamide (intermediate P58} to afford the e compoaund {23

%0} 38 & white soli

famoyﬁ}azeta{ima ‘E-@aﬁmxy ate, pamsssum saii

§08TH
g .
}“:? t} G if\ o O*\S'%
oL e, ST
7~ of A ¢ SN o
o ,> r““‘( oN
K :tttt\ t\"ﬂ ;”l 1
Y :’j.*'} = \F
S
[0674] Prepared as desarbed for M{{1.2.3.85 8 T-haxahvdre-s-indacen-ddicarbamowi- I prop-2-yn-1-ywipipstidine-
4-zulfonamide, pdassium walt {(Example 2} using 4-isocyanaln-1,2,3.5 8 7-hexahypdro-s-indacene {intermediate At}

and hanzyl 3-sulfamovigzetidine- 1-carbaxyiate {intsrmediate P47} {o afford the e compound {47 %) a8 3 white soiid,

[€Y)}

T4 NAR (CD.00) § = T.51 - .15 (m, 5H), £.93 s, 1H), 5.08 {5, 2H), 4.31 {m, 4H), 280 (dt, 9H). 2.03 {m, 4+
fa) &
ot

LOMS: myz 470 (MsHP (ES*): 468 {M-HY (B8,

Exampie T3 {41 -Ethyipiparidite4-yi}-N={{1,4 3,58, F-hexahydra-g-indacen-fyijcarbamoyiiazatidine-3-sulfona-

mide, potasaium sait

fO8TR}
P i
Loy ¢ ”\3 g <n3p
- 3 e ISl
. S J N 3
Q0K N S N { Nwn ¥

\2:\ L \"““\\’ N R - g’ %} & NH N N

B “(’ By / % 7 MH §

¢ L ey W

AN \13 T
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[0673] Prepared a3 desoribed for N-({1,2,3,5,8. 7-hexahydro-sindacan-3-yhicarbamoyli-1-{grog-2-yh-1 -y ipipenidine-
J-suffonamide, polassium salt {Exampie 2} using S-sogyanale-1.2.3.5.8,7 -haxahydro-s-indacens {intermediate &1}
and 1-{1-ethyipiperidin-d-yhazetidine-I-sulfonamide {ntermediate FE8) fo afford the tille compound (53 %) a3 a white
solid,

1 NMR {CD, 5 {1 2H). 3.54 (4 2H) 3.00 (d, 2H), 2.83 (g, SH), 251 (g 3H),
2.25- 193 1, 3H)

Example 74! 1-Acetyl-N-{{1,2,3,5,6 7 -hexahydro-s-indacen-4yificarbamoyt) azstidine. S.sulfonamide, potassium
salt

10674
g \> ) Ny o Ond £
\,,N ol ] ¥ e
N«J 3 " ot i { ™
o N A }" \,}“ SNH, e VA ?‘Mi «N
[l s{ ‘(‘ () Aiaaas
o

5
*o'

[o875] Prepared as described for N-{{1.2.3.5.8.7-haxahydro- ««inﬁ%mn«s&-y"i}carbam@ys‘:-‘ia{ Erop-2-yn=1-yipipeidine-
f-suffonamids, po%ﬁwum sait (Example 2} using 4-lsooyansto-1,2,3.5.8, ?—haxahydro-s—mdacena {intermadiate &1}
and 1-acelylazelidine-3-sulfonamide {intermediate PS8} © afford the tille compound {5 %) a3 & white solid.

5]

T NMR (CD,0DY & = 887 {8, TH), 4.54 - 4.32 {m, 2H}, 4.32 - 4.07 {m. 2H), 3.55 m, 1H), 2.82 (m, BH), 2.02 (m,

%*‘:%}‘-ic {E8%); 378 {(M-HY (E3).

Exsmple 75 N{{1,2,3,58,7 - Hexahydro-g-indacen-d-yiicarbamoyii-i{tetrahydro-2 Hepyran-d-yijazetidine-3-sul

fonamide, polasshum salf

j0678)
. .""‘\ i~
r ) N Ou };
e f\‘, LY f
QUN~ LA W e \,=
N p Vet BN, . AL NH LN
} ._n?" N I RV T “ 4 $---RH ‘§
i A : Y 4 §
/o Q — .
4 ¢ }......i O
AN { \ N
\,\;,-’)
[OBTT] Prepared as desoribed for A{1.2,3,5.8 T-hewahydro-s-indacen-d-yiicarhamoyli- t-{prop-2-yn- Tyl ipineridine-

4-suifonsvide, polassium sall (Example 2} using d-lscoyansto-1,2,3.5,8.7 -haxahydro-s-indacens {intermadists AT)
angd 1-{tetrahydro-2H-pyran-d-yhazetidine-3-suifonamide { :‘mteﬁﬂe(izate PG} io alford the litle compound (25 %) as =
white solid.

SHY, 348 - 333 {m, ZH)

282 ¢m,

{
SH3, 245 fat, 1H), 202 {m. 44, 1.
LCMS: miz 420 (M+HY {ES) 418 (M

TH NMR {CD.001 & = 6.87 {5, 1H
1

]
2}
[R¥]
&
@3
=3
"T'
(aJ
.;,,
w
B
[

o

Exampls 78 N-{{1,4,3,.5,8,7-Hexahydro-s-indacen-4-yiixarbanoyll-1 -propylazetidine-I-sulfonamide, potassium

salt

(0678
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[O87B] Prepared a8 -dasa:ﬁ“‘;)e-ﬁ for N-({1.2,3.6.8.7-havabyar--indacen-d-yhicarbamoyl - t-{prop-2-yn- 1y ipineridine-
d-suffonamide, polasaium salt (Example 2} using 4-lsocyanate-1.2.3.5.8.7 -hashydro-s-indacene (Intermadiate &1)
and §-propyarsticine-3-w ‘E«orsamda {frdermeadiate P8Y) fo gfford the t:t\e compoiing {30 %) 88 7 white solid.

P
1§
{

AN

e

Y NMR (CD,0D) 5= 851 {e, 1H), 4.38 {m, 1H), 428 (4 4H), 3.17-2.
{ra, 2H), 0.95 {1, 3H).
LOMS: miz 375 (MHF (ES*) 376 (M-H) (B8},

C2HL 2.83 {m, 8H), 208 {m 4H), 15T

Example 77 tert-Butyl 2{MN{1,2,3,5,6,7 -hexatwydro-s-indacen-d-yhcarbamoyiisulfamoyiiazstidinef.carboxy-
late, potassium salt

[9680]

Ly , Y o O
OOM-g A Q { N 3
‘{\\‘\ ) f:; + ’( \\ \//’"" %""h;:""‘: o (1‘?’ \\‘}»»_ \,}&“‘ I \\A«“N e ,«Q\\élf
Fan ) 7 NH i
{3 \....-; it i
N~ L °

(0881] Prepared as described for N-{{1.2.3.5.8.7-henghydro-sindacan-d-yhoarbemoy-1-{grop-2-yn-1-yhipipetidine-
d-suifonamide, polassium salit (Exsmple 2} using d-lsosyansto-1,2,3.8,8,7 -haxahydro-s-indacens {Intermediste A1)
and fertnityl 3-sulfarmovigzetidine-t<arboxyiale (intermediate P82 {o afford the fitle corapound {8 %) a8 g whils soiid.

HNMR {CD,00 5 = 883 {a, 1H}, 443 {d, 1H}, $.33 - 403 {m, 4H}, 2.82 (o, 8H} 2.04 {m, 4H}, 1.44 {5, BH}
LOME miz 434 (M-HY (E&)

e

Exampie 78 Mothyl 243N, 2,3 5.8, T-hexahydro-g-indacen-4-yi} carbamoyisulfanoyiiazstidin-t-ylavetats,

potassium ssit

(0883
o, 5
{i {}' & -~ ~ Ga
OJNmJﬁ;ﬂ ) . 1 {\ \J\‘P“‘-\f;\"f\ Q

h /} + N Sty e S £ LN »&\ -~

}‘“h %, ii 4 .\{ \\“‘"NH S 0

(f i O \} ,,,,,, &

> a
S

[8683] Prepared as descibad for N-{{ ;‘,3 5.8, T-hexahydro-s-indacen-d-yhicarbamoy- -{prap-2-yn-1-yhipipedoine-
4-suffgnamide, polassiam salt (Exampie 2} using 4-isogyanatn-1,2,3.58.8 T-hexahydro-s-indacens {intermediate &1)
and meling I-{3-sulfamoyiazatidin-t -~y~‘ace*afe Intermediate FE3) 10 afford tha Blle compound {43 %) &3 & whils soiid,

3

Pese)

389

Q("

1

{8, 3+ 361 {dd, 2H), 3,39 (8 2H}

o;.

(v, BH} 203 m 4Hy

i

LM nviz 408 {(MEHY® (S 408 (M-HY (B8

TH NMR (CD; QDY &= 8.87 (8, 1H)L 4.3 im, 1H), 387 -2.74 {m, 2H
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Exampls 80 N9{1,2,3,53,8,7 -Hexahydro-s-indacen-{-yijcarbamoyil-1-{ 1 tnethylazetidin-3-yiipiperidine 4-auifon-

amide, potasshn salt

10684)

.; "R
~ % lm*\ } NH\I \E
—i ¥ e S ntd 12 .
+ i\E\_}““ ?‘. S iy /‘ ~HH S \Yw{\
Nt 3 -

£ =

[0885] Prepared as descibed for A{1.2,3.5.8,7-hexahydro-s-indacen-d-ylicarbamayll- T-{prop-2-yr-1-yijpiperidine-
4-auifonamide, polasshum sall (Bxample 2) using 4-isocyanain-1,2,3.5 & 7-hayahydro-s-indacene {intermediate A1)
and 1+ f-matiyiazedidin-S-yipiperidine-d-aulfonamide (Intarmediale PE5) o afford the title compound (3% %) as awhite

THNMR (D001 8 = 6.88 {5, 141, 3.56 (o, 2H), 3.40 {m. 28). 3.00 (dg, 3H), 283 (m, 11H), 240 (s, 3H), 2.04 {m,
LOMS: myiz 433 (MHP B 431 (M-HY {

i)

Zt

Examplie 81: M{1,2,3,5,8,7-Hay ahydro-g-indacen-d-ytjcarbamayij-i {pemtan-J-yfipyrratidine-3-suifonamids, po-

tassium salt

10686]

ARRARANNRRRRARRAANNRRNANNA n‘\i'

[0887] Prepared as Jdescrited for N-{{1,8.3,8,8,7-hexehydro-s-indscen-d-yhicarbamoyl}- 1-{prap-2-yn- t-ylipiperidine-
4-sulfonamide, polassium sall (Exampls 2} using 4-isocyanate-1,2,.3. 8 & T-hexahydro-s-indacens {intermediate A1)
angd 1-{pantan-3-yhipwraiidine-3auifonandds (Intermediate PB7) {v afford the (s conpound (38 %) a8 a white solid.

T NBR {0,000 § = 5.88 {s, 1H), 4.22 (s, 1H), 3.07 {m, 2H), 2.8 tm, 8H), 2.62-2.18 {m. §H), 2.0
- {48 {m, 4H). 0.94 {3d, BH)L
LOMS: nviz 420 (MaH) {ES%) 418 (M-HY (B8,

[#5]

{m, 451 1.88

iassium saii

10588]

{:“\} s?‘ ("‘N " 0 S )} o
s P N ¢ L o
OGN~y NN R - Yord T ped
= 3 ,:'\’ * i o %“\Hﬁ ra \\“‘*NIH LN N
. { Sy o) . s
{ ] i
AV P,

[063%] Prepared as Jdescited for N-{{1.23.5.8, 7T-hexahydra-g-indacen-d-yhicarbamoyl--{prap-2-yn-1-yhipipedaing-
4-suifonamide, pniassium saf gExampie 2% using 4-isocyanato-1,2,.3.5.6 T-hexabhydro-s-indacene {inlermediate A1)
and 1-{sec-butylipyrolidine-3-sulfonamide {intermediate PS8} to afford the e compound (34 %) as a whites solid,

158



N

<

s

P
£n

55

DK/EP 3661925 T3

Hy 323 -3.07 *'*“-‘i‘ "H‘ 2 38 (% 1H)L 2.84 {y.

Exanwpie 83 1-Bubel-M{{1,2,3,5,8,7-hexahydro-s-indecen-d-yilcarbamoyl] azstidine-3-sutfonamide, potasaium
aait

10590}
- ,
i x 3 AN Q‘\\,,‘Q
ep { o 7O B
GCH ;“{\ /.-:} * N N S fq_i TN AR NH V& N
- o4 (:l\ £ TTmmm—— \\"\ 3 M e
-

[068Y] Frepared as desoribed for N{{1,2. 3.8 8. T-hexahydra-s-indacen-d-yiicarbarmnoy- prop-2-yn-1-yhiniperdine-
d-myifonamide, podassium salt {(Example ) using d-lsocyanato-1.2.3.55, T-hexahydro-s-indacene (Intermediate &1}
gnd -butylszatidine-3-sufonaimide (Intermediate PEY) 1o afford the title compound {43 %) as & while solid

HNMR (COLO0DE 5= 6.87 (8. 1 HL 435 im, THL 383 -3.50 {m, 4H), 2.8¢ (g, BH), 258 {1, 2HL, 2.02 (m, 4H}, 148
. . G-

Exanpie 85 {-Cyciopropyi-M-{{1,2, 3,58, -hexahydro-s-indacen-d-yi} carbamayljazetidine-3-sulfonamids, po-
iassium salt

10892)
Y _ o
GEM~ -<< \ f 3 5,«....\; ‘}\f\___ N H \"‘ ‘N

\'"\.,’

o
3
%’}
;:O‘}
E
o,
]:,/’
7

I~

f0823] Prepared a8 described for AS{{1.2.3.5.6.7-hexghydro-sindacan-d-yijparbamoyll- 1-{wop-2-yn-1-yhipiperidine-
$-suifonamide. polasaium sall (Example 3} using 4-sogyanalo-1 2358, '—wexahydrmsm ndacens (vtermeadiate 81)
and tcydopropylazetidine-3-sulfonamide {Intermediate P71) to afford the Hille compound {27 %6} as 3 white aolid.

N

4 NS {QQBG;:;«'@:G 88 "s,‘iH; A.35¢m, THYL 38T im 4 M), 25 fm 8 KL 2.02{rm, S H), 0.3 {m, 2H), 033 {m, 2H).

Exampls 88 141,3-Li0ucropropans-2-yi}-M-{{1,2 3,58, F-hexahydro-s-iidacen-dyiicarbamoyiiazatidine-3-sui-

fonamide, potassium salt

15684

e - b £ s
= O £y 0 o S
QON~g *“K TN e 3 Sonit T3
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[0695] Prepared a3 desoribed for N-({1,2,3,5,8. 7-hexahydro-sindacan-3-yhicarbamoyli-1-{grog-2-ywh-1 -y ipipenidine-
J-suffonamide, polassium salt {(Exampie 2) using S-sogyanate-1.2.3.5.8,7 -hexahydro-s-indacens {(Intermediate &1)
and 1-{1. 3ofivoropropan-2-yiiazedidine-J-sulfonamide {(Intermediate PT2) o afford the Blle compound {31 W) as a
white solid,

H NMR (OD,ODY: £= 6,88 (s, 1H), 4.52 {m, 2H
LOMS: miz 414 (MHHF (ES) 412 (M-H)y (B

3
]
I
P
(o8
~4
57
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i
Seesd
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Example 87 1-{Cyanomethyil-M{{1,2,3,5,6,7-hexahydro-s-indacon-d-y¢i} carbamoyijazetidine-2sulfonamide,
potassium salt

[0688]
f"”"‘w
i H i
o b
oo~ \ Nl 2N
O

[O8%7) Prapared a3 described for A{1.2,3.5.8 7-hexahydro-s-indacen-d-yicarbamoy - t~{grog-2-n- -y jplperidine~
$-suifonsmide, polsssium sslit (Example 2} using 4-isooyansio-1,2,3.5.8,7 -haxahydro-s-indacens {Intermedistes &1)
ang 1-{cyanomethyhasatidine-3-suifonamide {Intermadiate P73} {o afford the tle compournd {57 %) as g white solid.

TR NMR {CD,00) 5 = 5.86 {5, TH), 4 LAH) 385~ 362 (e, S8, 3.58 {s, 2H), 281 {m, 8K}, 2.02 (m, 48,
LOMS: mvz 375 (MaHY (ES*) 373 (M-HY {ES).

Examplie 88 N-{{1:2.3,5,8,7-Hexahydro-s-indacsn-$-yljearbamaoyli-1-{2-methogethyilazetidine-3-sulfonamide,
potassium salt

10698]

N N 0

O N o O
e - 3 &
O Nm{ i {g (««‘) \}\a«-«-, i Ryl
\}s}‘ & + 7N SN e Dl LN,
/ ey O A “, it ‘ a5 L4
¢ {‘ 7 i3 o

S ! <\,.-’ 3

[068%] Prepared as Jdescrited for N-{{1,2.3.5.8.7-hexahydra-s-indscen-d-ylicarbamoy}- T-{prap-2-yr-1-yOipiperidine-
d-guffonamide, polassiam salt (Exampie 2} uaing 4-sogyanatln-1,2,3.58 8 T-hevahydro-s-indacens {intermediate &1
angd - Z-methoxyeivhiazslidine-3-sulfonamide (Intermediale P74} to afford the dlie compound (38 %) as awhile solid.

oy

2HL 3.3 {8, 3HL 2.8 {m. 10HL 2.1

I, ,3
[

- 258 {rn, 4H), 3.41

o
e

T NMR {00,000 § = 5,86 (s, 1r) 4.36 {m, 1H), 3.8
) ,

Exampie 38 {{Qycichaxyimathyl-pa{{1,2,3,5 6,7 -hexahydro-s-indacen-$-ghicarbamoyharatidine-3-sulfona-

mide, potassham salt

16700]
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[07041] Prepared a8 -dasa:ﬁ“‘;)e-ﬁ for A-({1.2,3.5.6. 7 -haahydmr-sindacan-d-yhicarbamoyl - -{prop-2-5n- 1y ipiparidine-
d-suffonamide, polasaium salt (Example 2} using 4-lsocyanate-1.2.3.5.8.7 -hashydro-s-indacene (Intermadiate &1)
and 1-{oycioheryimathylia ‘.Ei'.-{ii ne-3-sulfohamice {intermediate P75 1o aff&fd e s compourd {7 %6 a8 g white soid.

S

H

s

Y NMR (CD,00) S = 8.8 (s, 1H), .37 {, 1H}, 2.93-3.87 {m, 4H), 2.83 {m, 9H), 281 {m 3.12-1.95 (m, 4H),
173 {4, 5H), 1.27 {4, 4H), 0.85 (4, 2H)

LOMS: miz 432 (MR (ES*) 430 (M-H) (E8).

Example 81; 2-{3{MN-{{1,2.3,5,8, T-Hexahydro-s-indacen-dyoarbamoyl} sulfamoyliezetidin-{yi}-N M-dimethyls-
cetamide, potassium sall

9763

kY 3 f I X, I Y o
oct—~( R SR FNE L )
‘:\\ ,.-"’r> + % ;.-""“N\f.f““g““mhw & N *’;{ x.--‘N\v fo
i N_“\}‘\ O e {
o o J §
~,

[O703] Prepared as desoribed for N-{{1,23.887 ?}@ shydro-sindacan-d-yhicarbemoy)-1-{prop-2-yn-1-yipiperidine-
—‘e—sg onamide, polassium sait (Example 2} using 4-lsocyanatc-1,2.3.8,8.7 -haxshydre-s-indacens {intermedisis &1)

N A-dimethy-2-(Gsulfamoyiazelidin-t-yiacetamide {intermecdiate BT7) to afford the fille compound (15 %Y as a
wh;te sobid.

THNMR {CD,008 8 = 5.88 (s, tH) 4.38 {m, TH) 3.82 {1 24}, 3.58 (1 2H), 3.50 {s, 2H}, 2.37 {s, 3H), 2.89 {s, 3H},
281 {m, BH}, 211~ 1.83 {m, 4H}.
LOMS: iz -34‘3 (MR {EST) 415 (MHY {ES

Exampls 832: 1{2-Chioroathyl}-N-{{1,2,3,5.8,7-hexahydro-s-indacern-{yi} carbamayiazatidine-3-sulfonamide,
potassium salt

19704)

o Oy ool S
Q0N i D SR
W Ry S o W e A
N ot R P ol
F : ' 14 =
L
™

{0705] Prepared as described for N-{{1.2,3 5,8, 7-hexahydro-sindacen-$-yinarbamoyl - 1-{grop-2-yn-1yhplperidine-

d-auffonamice, polassium salt (Exampde 2} using d-lsanyanate-1 ,2,3,5,6.2’—*&&(&%}"3;0~3~.nc§acaam {intermadiata A1)
and T+{2-chivroathylazelidine-3-suifonandide {Intermediate P78 1o afford the #iis compound {85 %) a8 & while solid.

. 38{ TR AT 2HY, 38T 2HL 3.82 (1, 2H), 258 - 2,88 {m, 10H}, 2.02 i, 4H).
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Exampls 83 1-{tert-Bubpl}-N-{{1,2,3,5,6,7 -hexahydro-z-indacen-4-yl} carbamoyilzzatidine-3-sulfonamdde, polas-
sium salt

10786)

e Oa g™
o I
A \}/_N c“‘NH j%f‘m“{\‘ )\‘N‘NH ‘\h_,N -~
\,)_ ?;: I i}w\iH R
;f )
‘\j:’

[07671 To & soiution of 1-{tert-bulyliazetidgine-3-sulfonamide {Intermediate P82; 10 mg, §.052 mumnoh) In THF (3 mb)
was adided polassium fen-butoxide (8 mg. 8.052 mmeall. The mixlure was stirred at room tem;se;‘afure for 40 mfﬂisﬁes.
A solution of 4-isooyanaio-1,2,3,8,8,7+ hex&*wd*a z-indacens z&n‘tes’meﬁiat@ A1 10 mg D OS2 mmoll in THF {1 mbL)was
added arwd the mixture was stirred overnight 8t room lamperalre. The reactinn mixture was concentralad in vacun and
DMESO (€8 - 1 L) was added. The mixture {BHiered aver ¢o iozn wol when solids were presend} was submitied for

purification by reveras: pi‘ase calunn chromategraphy {see "Exparimerndal Methods®, "Purification Metncd 1"} fo afford
the fitle compound {(Smg, 25 %8s s ,x-h..ﬁe sadidd.
HNMR (CD,001 3 = 688 {8, 1HL .28 {m, 1H), 378 {, 3H}). 341 (4 2H) 2.51 {m, 8H) 2.02 {m, 4H), 1.01 {s, 3H).
LOMS: pyz 332 {(MHY {ES™) 380 (M-HY {ET).

Exanpie 84 Y- {Cyclopropyimethyll=-N={{1 2 3 5.8, F-hexahydro-a-indacen-dylicarbamoyliarstidine-3suifona-
mide, potassium salt

HFEN Y
o O
= o A 17
}*\‘(} O f/\} Q\ \,fS\w"‘ 2
OCN~¢ | AL ST, A
jz + i s g N - {,! \}55 e AN
K LR
<, \ o Nasd
i
";)
[O7G8] Prepared as describad for -{lert-oubyl-N-{{1,83.52.8, 7-?‘*@3(3%'254‘{:‘-“@—&-3ns:iacez‘z-afi-yi} oatbamoyhazetidine- st

fornamide, potassium alt (BExample 83} using 4-lsocyanatn-1.2,3.8,6,7-haxghydro-s-indacane {intermadiata A1) and
T-{oyciopropyimetinhiaretidine-3-suiforna de {intermediate PE3} o afford the ille compound {34 %) 85 & white aoiid,

OO § = 6.88 (5. 1HL 4.38 {1, 1H), 4.05 {q. 4H), 2.83 gm, 10K, 2.02 fm. 4H), 0.89 (g, 1H), 0.

Y

LTI

B {g,

Exampls 38 N-{{1,2,.3,5,8, T-Haxahydro-s-indacan-d-yljcarbamoyii=i={2, 3, 2friflucrosthyilszatidine-d-sulfons-

mide, polassium salt

OFRT

e or ~ O
Y N 0sd

= TR ) RSN N F .
m(‘r\m\ N\l* + FA(\ \3/\ E N P \}'““NHX N kF
b S GeNHy o A : N -
,‘L..{' N (\ oy ~TUF
,ﬁ - ¢ 3
a {
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[0711] Prepared as desciibad for 1-{lert-0ull}-N-{{1,2.2.8,8, 7-hexahydre-g-indacen-4-yi) carbamoyhazatidina-3-gul-
foramide, paxa% iy salt (Example 83) wsing 4-Booyanalo-1.2 .3 5,6, 7-hexahydre-s-indacens {intermediate A1) and
(2.2 2-rifivarcethyliazelidine-3-sulfonamide (infermeadiste PRE) in afford the title compeound (11 3%} as g while saiid,

3373 (gt aH), 315 {g 2R}, 2.81 {m, BH}, 2.02 {m, 4K}

HNMR {CD.00) 5 = 8.87 {8,
LOMS: miz 418 {&f‘:-%%* WERS

Exampla 87 N«{1,2,3,58,7 Haxghydro-s-indacen-dyiicarbamoyil-{-isobutylazetidine-3-sulforamide, potassi-
um aalt

8718
- ~
i N la N
L‘j{} / o ) Q -
Shoo s
OON— (o~ § : Sert Y} L
\\ o + (WY S T PR 7 - -
E DV Bk e S G SRV o
{ i L3 \,::::::f’
\-,,‘ ,{-‘3 af 1-3
\%

[0713] Prepared as desosibed for 1-{lor-bulyiN-{{1.2.3.5.8,7-hax ‘%hydm-s—indacen-%-w carbamoyiazeliding-3-sut-
fonantids, polaasium sa ii Exampis 83) using d-isogyanato~ 23,56 7-hexahydro-s-i :Qar&m: {intermediata A1) and
1-isabulyiazetidine-Z-auifonamide *imarmemate Fag) to afferd the Blle compound {15 %) as a8 white sofid. "H MMR
{CD,ODY & =688 (s, THL 4.38 {p, THL 3.92{d AH,L 252-274 {m 8H) 2.67{d. 2 H 2"2 {m, 4H) LF7 {dt 1H), 082

(dd. SH1.
LOMS: miz 392 (M+R)" (ES*); 350G (M-H1 {ES,

Exampie 88 1-Lyclohexyi-N-{{1,2, 3,587 -haxahydre-s-indacen-3-yi} carbamoyliarstidine-3-sulfonamids, potas-
sin salt

10714)

e
OON~(

(Y

s

[O715] Frepared as described for .~1:eﬁvaurw\-f‘xf ~{1.2.3, ﬁ &, 7-hexahydro-s-indacen~-d-yi) carbamoyiiazstidine-3-sul-
fonamidde, potassium salt {(Exampie 83} using 4-isocyanale-1.2 3.58.8 T-hexahydro-s-intdacene {intermediate &1} and
1-eyeioheryviazelidine-3-aulfonamide pjimefmeﬁmte FEg; ia afford the tifle compound {8 %) 8a a white salid. "H NMR
{CO00Y S =887 {5, 1H}, 4.32 {p, 1M} 379448 44}, 2.82 {m, BH), 244 {5, 1M}, 2.02 {m, 4H), 124 - 1.84 i, BH), 1441
- 084 {my, BHY

LOME: miz 418 (MR (ES) 418 (M-HY {E3).

Exampie 82 {-Lyciopeniyi-N-{{1,2,3,5,8,7-hexahydro-s-indacan-d-¢l} cartamoyijazetidine-d-sulfonamide, po-

iassium salt

16715
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[8717] Prepared s described for 1-fert-bubdy-N-{{1.2,3.5 8 F-hexahydro-s-indacen-d-vi} sarbamaoyljazetidine-3-
auifonamide, potassiun asll (Examp 3} using $-isooyvanalte-1,2.3.5.8.7-hexshydm-s-indlacens (intermediate At}
and 1-oyclopenty ‘ze%i\témes-smfm amide (intermediats PSQ‘ fo afford the tle compound {10 %) as & white sofid. 1H
NMR (CD,O0Y 8 = 6.87 {3, 1H}, 4.32 {g, 1H), 3.78 (gl 4}, 282 {m, BH), 2.02 (m, 4H), 1.84 - 148 (m, 8H), 148-134
{m, ZHY

LOME: vz 404 (MHH (ES7) 402 (M-HY (ES).

::-.

Exanpie 1086 {nol according 1o the vvention): tert-Bubyl 3406:{{1,2 3,58, F-hexalyrdro-s-indacen-d-yi} car-
bamoylsuifamoyil-[{,3 -biazatidine]-V'-carboxyiate, potassiom salt

{67181
Ny
N M.
) . i E; _.i"
0y e
P o
TCH \ B }“E\"ﬁ\ a D §_,-A
- # J nid i {5
“"‘4{;’4’ * O \f’}h N\vf"‘“g‘;mm: o T (pﬂ\f O\§ L}\':S '\0)
i } & ‘ 4
N~ v 7 N ”
(07481 Prapared av desoribad for 1-lerl-bubd-N-{1,2 35,6 T-herahydre-s-indacen-4-} carbamaoyhazatidine-3-sul-

fornamide, polassium salt (Bxample 83} using 4-Isocyanatn-1.2,3,5,6,7-haxahydro-s-indacane {intermadista A’P aad‘
tert-bulyl S-sulfamoyi-{ 1,3 -biazatidine --'i'_c:arba yiale (infermediate P88} to afford the tille compound {33 %} a8 g white
solid,

TH MR (D00 8 = 6.9 (8, TH), 419 (& 1H), 3.86 {8, 2H), 3.84 - 3.48 m. 4H), 3.40 {m, 3H), 272
4H), 1.89 fm, M), 1.27 id, 9H.
LOMS: miz 481 (MeHY (ES%1 489 (M-HY (ES).

i
£
X
]
)]
[
e

Exampls 108 {43-Fluorcaihyll-N={{1,2,3,5,8,7-hexabyro-s-dacen~-d-ylicarbamoyiiazetidine-J-sulfonamide,

potassium salt

(0720
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[8731] Prepared as described for 1-(ler-butyl-AR({1.2,3 5.8, 7 -hexghydro-s-indacen-4-yi ) carbamovyijazelidine-3-sul-
snamide, potassium salt (Example 83} using 4-isocyanate-1,3,3.5, 8. 7-hexahydre-s-indacene {intermediate A} and
1-{2-fuoraethyhazetigine-3-sulforamide (ntermediate PO o aé’fﬁr\ the title compound {871 %} a8 a whils aolid.

w—ln
fﬁ
»',u
Y]
=
.
¥
(s ]
{M&
[

3.40 {8 M) 2.

fxs

4 -28

verd

im,

S

Exampie 100 M-{{1,2,3,5.6, 7 -Hexahydro-s-indacen--yijcarbamoyib-i-{thistan-3-yijazetidine-3-sulfonamide, po-
iassium salt

10722}
g‘ga
]
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[G723] Prepared as describad for 1-{lerb-bubyl-N-{{1 2 3,586 T-hexahydro-s-indacen-4-yi} :,as‘bwr‘m‘*‘azem:r:& S
onamide, potassium salt (Example 83§ using 4+ sac\:ami&* 2.3.5.8 7-hexahydre-g-indacens {imermeadiate A1) and
1-{thiatan-3-yliazelidine-3-sulfonamide {Intarmediate P{0D) to afford the itle compound ‘: %3 &8 a white solid.

2 8%

m

e

TH NMR {0,005 = 5.94 {s, 1H), 417 {n, 1H

Pesed

UMD, 344 (p, 4H). 308 {1 2H), 2.97 ¢, 2H), 272 @& 4H), 2.80

F{

LOMS: miz 40 8..»‘«1»%-&}* (ES); 406 (M-HF {87,

potassium it

18724]
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[0725] Prepared as desoribed for -{lem-bubip-AN{1.23.56.7he xa&hya*n-<-ancawn-4-w carbamoyi azetiding-3-sui-
fonamide, potaasium salt {(Example 83} using 4-socyanato-1,2,3,8.8, 7-hexahydro-s-indacene {intermediate &1} and
1-methy} 3-bigsetidinel-3-sulfonamide nlermediste B3 o aﬁ‘oré he tille compound {13 %) 88 & white soiid.

3 38 -~
.

~. 7 Y
3.38 (m, TH), 2

o,
perg

241, $H), 281 {4k,

Exampie 113 {not according to the invention) 34{8-{{1,2,3,5 8,7 -Hexahydro-s-indacen-d-ylicarbamoyl} sulfa-
moyiiazetidine-t-carboximidamide, TFA salt

10726)
N
- A Iy
{ 7 Q \_{ "
\—{ \}“NH i %‘" NH o~
Y L & Sy s
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{‘\/3 g“\i St N N
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QN FHaN
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[OF27Y  tert-Bubyvi-{{tert-buloxyearbomy imino i 3 NS, 2.3, 8.8 T-heaahydroe-s-indacen-d-yiicarbamaysuifa-
moviiszelidin-1-ylimethyhcarbamate, poiassium salt (Example 112; 100 mg. 417 mmall in BCM {3.5 mL) was trasted
with trifluoroacelic add (0.5 mbL) and stirred for 2 hours, Thenthe resclicn mixiure was concentratad i vacuo snd DMSO
{3.5 - 1 ral} was added. The mixturs was submilied for purification by revarsed phase column chromalography (see

"Expaimantal Methods®, "Puriication Method 171 io aﬂf‘.‘crd tha e compound {28 %) as 8 while solid

HMMR{COQDRE=8.88 {5, 1H), 4.45 -4.24 {m, 8H}, 2.82 {m, BH), 2.02 {m, 4M}. 19 F-NMR indicated the prasance
of TRA
LOME: myz 378 (Mshy (ES*) 378 (M-Hy {(E&}

Exampie 114 Mq{{1.3,3,5,8, 7-Hauahydro-s-indacen-$plicarbamoyiid 1, -bigzetidine]-3-sulfonamide, TFA salt

(0728
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[G728] Prapared a3 describad for 3-{(AR{1, §
e 113} from terk-butyl 3-(N-(
moy-{1,3 -hiazetiding}- V'-carboxyiate, potesshimsalt {Emmg:eie 108} to atford

boximidamide, TFA sall {(Exampie

TH MR (D005 =685 s, 1H). 4532
4H, 283 {1 4HL 181 (m, 4H)
LOMS: miz 337 (M+HF {ES%); 389

s

- 415 im, 1H),

13

3,88, T-haxahydro-s-indacen-4-yicarbamaoy!) suifamoyl lazelidine-{-car-

1,232,588 7-hexghydm-s-indacen-4 -\emamama\ disuifa-
tthe titfe compound (34 %) as 8 while sniid,

4.09 - 3.91 {ny, 2H), 3.81 - 167 {ra, 3H), 354 (m, 9H), 273 48,

Example 118 N=«{{1,2,3,5,§,7-Hexahydro-s-indacen-{-gpiicarbamoyii-i-{oxetan-d-yijazetidine-3-s yifonamide, po-

tassium salt

10730]
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[073M] Prepared as describad for 1-{lert-bulyl}-N-{{1,23 5.8, V-hexshydre-s-indacen-4-yi} carbamoyiazatigine-3-suk-
foramide, potassium salt (Example 83) using 4-lsooyanate-1.2 3,58 . 7-hexahvdro-s-indacens {intermediale 1) and
Hoxetan-3-yharelidine-3-sulfonamide (Intermediate 131} to sfford the title comvpound {1 56 33 & white solid.

LOME: g 382 (Vi

O (EST) 250 (b (ES

Exampie 117 NJ{{1,2.3,5 8, 7-Hexahydro-s-indacen-d3dicarbamoyii-1-{{ -oxidothistan-3-yllaretidine-3-suffona-

mide, polassium salt

18732)
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[O733]  AN-1.Z2.3.5.8 7-Hexghydro-g-indscen-dyiicarbamayi)- I-{thisten-3-yliazetidine-J-aulfonamide, polassium aslt
{Exampie 108; 28 mg. .05 mmol) was dissolved in THF (2 mibL) and cooled on ice. m-Chistaperbanzole auci .
17 mg, 4.74 mmal) was added in one portion and the mixlure was stivred for 2 howrs at ¢ °C. Then the react n mixtirs
was concantratad in vacue and DMS0 {3.5 - 1 mi) was addad, T?‘ mixiure was submilted for pufif c&*ifm tsx« ravarsed
phase column chromatography {sse "Expatimeantal Methods”, "RPurification Melthed 17) o afford the Hte compounds {15
%) &8 2 white soid

Exanpie 118 N«{1,2,3,58,7-Haxghydro-s-indacen-d-yiicarbamoyil-1 {3-mathyloycichiutvijazetigine-3-sulfonsa-
mide, potassium salt

10734
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[0735] Frepared as described for 1-{lad-butylF-A{{1.2.3.5,8, 7 -haxabydro-s-indacen-3-yi) carbamoyijazelidine-3-sui-
fﬁna'n de, polassium salt (Example 83 using 4-isocyanate-1.2,3,58.8. T-havahydro-s-in sjaf‘eve {intermeddiate A1) and
-{3-methyicyciobutyll azetidine-J-sulfonandde {intermeadiate P103) to afford the fite compound {22 % as a white saiid.

1+ NMR {CDO0E 3 THY, 4,31 {gel, 1R 373 — 3.83 (m, 4H), 2.93 — 271 {m, 8H), 2.37 {d, 1H} 2.30
e, 1H), 2.02 [ (5%; 75— .52 {m, 1), 147 {8t 1H), 1.08 (d, 3H)
LOMS: miz 404 (MaH (B9 802 (M-HF (B

Exampie 118 {5 -Dimethylcyclobutyl=-N-{{1 .2 3,58, 7 hexahydro-sdndacen-d-yiicarbamoyiiazetiding.3aul-

fonamide, potassium sall

10736]
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[0737] Prepared as desoribed for *-{ﬁeﬁ-bu- vin-AL{1.23.5.6.7-he xa&hya*n-<-ancmm-4-w carbamoviazelidine-3-sul-
fonamide, potaasium salt {(Example 83} using 4-socyanato-1,2,3,8.8, 7-hexahydro-s-indacene {intermediate &1} and
1-4 3 3-dimathyioyciobubd} asalidine-S-sulfonamide {Intermeddiats P?M} o afford the fitle compoung {9 %) a3 & while

¥ AT 68D (s, TH) 434 {1, 1H), 4.25 — 394 {m. 4R 3.99 — 369 fm, 1H), 2.81 {m, 81). 2.04 {m

Example 120 141, Dioxidothielan-3-ylj-N-{{ 1,2 3,5 8 T-hexahydro-s-indacen-d-y Hogrbamayliazetidine-3-aul-
fonamide, potassium salt

8738}
-3
\>M3
4
3
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[0738] A-I{1,2,3.8.8.7-Heushydro-s-indacen-d-yhicarbamoy - 1-{thistan-3-yhazetidine-3-sulfonamide, polassion salit

{Exampie m& 18 mg, §.044 m-"ic“ wak gissolvad iy THF {2 mb) and enolad on ice. m-Lhiorop Q”’be"“ﬁc anid {75 wi
55, 18 myg, 0.078 mmol was sdded i one mmm and the mibdure was slired for 2 hours gl o © T*en tha reaction
nixturg was concentrated iy vecus and DMED (U5 -1 mi} was added. The mixiure was smmzt“e w purification by
ravarsed phasa column chromalogrsphy (ses “;xpe;me il Mathods™, "Purification Methnd 171 0 aﬁgm ihe itle com-
pounds {47 %) as a8 white safid.

THNIMR | Cu LODY =700 (s, 1H), 4.2 {m, 1H), 3 88 {3, TH), 3.65 (m, 2R, 3.13 (4d. 1H), 2.83 {m, 12H), 2.07 {m, 4H)
LOMS: miz 490 (MEHP (B9 438 (M-Hr (BS54

Exampie 121 N{{1.2.3,58,7-Hexahydre-s-dndacern-d-yiicarbamoyil-i-{letrahydrofuran-d-azetidinedesulfona«

midde, polassium salt

10746]
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[0744] Prepared as described for 1-{lond-butyl-A{1 .2,3,53%?-?*&\‘3%2“ o-g-indacen-4-yh carbamoyiazelidine-3-sui-
snamide, potassium salt (Example 83} using 4-isocyanate-1,3,3.5, 8. 7-hexahydre-s-indacene {intermediate A} and
1-{iatrahydrofuran-3-yi) szelidina-3-suifonamida {intermediate P1 Q@ ia afford he title compound (27 %) asawhile solid.

i NMR (ODR00) 8= 5.87 (s, 1H), 4.21 {p, 1HL 387 {g. 1H) 2.79- 3.43 {m, 7H), 2.81 {m, 98}, 203 (m, 44} 1.98
— 184 {m 1 ==:: 1.82 {m, 1H)
LOMS: nviz 408 (MeHY (ES7); 203 (M-HY {(ES)

Exampie 122; {{ssc-Butyl-N=-{{1,2 3,58, 7-hexahydro-s-indacen-d-yiicarbamoyiljazstidine-3-suifonamide, po-
iassium salt

10742]

[0743] Prepared as described for -(lert-pulyly-N-{{1.2.3.5.8 T-hexahydro-s-indacen-d-yi} carbamoyliazetidineg-S-sul-
onamide, potassium salt (Example 83§ using 4+ sm:\:amim 2.3.5.8 7-hexahydre-g-indacens {imermeadiate A1) and
-{zec-butyhiazelidine-3-suifanamide {intermediste P07} o afford the title compound {43 %) a8 & white solid.

TH NMR (QD,ODY = 8.87 (s, TH}, 428 {p, 1H) 370 2HL 383 — 385 {m ZHL 283 {m 8HL 2.33 {m, 1HL 202
{m, 4H) 1S — 148 oy, TH), 131 — 14 Q\m ?H} 102 —4.82 {m, 8+
LOME: miE 382 {(MaHY (BT 380 {(M-HY {(ET

fonamide, potassium salt

18744]
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[0745] Prepared as desoribed for “«-(teri-b Ui -A(1,2.3.5.8.7-hax a&hya*nﬂ-mcmm-ﬂi iy carbamoytiazelidine-3-suil-
fonamide, potaasium salt {(Example 83} using 4-socyanato-1,2,3,8.8, 7-hexahydro-s-indacene {intermediate &1} and
1-4 2, 2-dimsthyioyciobutel} azadidgineg-3 —:—.-J“fsrws ide {intermediate P1 G@s to afiorg he tte compound (16 %) a2 g while
solid,

TH MR (CD0DY § = 5.88 {3, 11), 4.4 §3.73 (dg, 4H), 2.02 {8, 1M1 2.83 {ra, 8H) 178183
{m, 2H}, 1.63 — 1.45 {m, 2H), 1. ;
LOMS: miz 418 (MeHp (ES*

Example 126 14 Cycliobutyimethyl}=-N={{ 17,358, F-hexahydro-s-indacen-d-yijcarbamoyiiazstidive-3suifona-
mifde, polassium salt

10748
- ¢h<>
O N -
ooN=~¢ \ N ™ o O
b P o VI e (0
{ - AW
$ - ¢ D
I
N
[0747] Prapared as deserbed for 1-{ler-buiyl-NH{1,2,3.5, 6. T-hexahydro-s-indacen-4-yl) carbamoy jazetigine-S-sul-

foramide, polassium sall (Bxample 83} using 4-lsocyanate-1.2,3.58,6,7-haxahydro-s-indacane \imermﬁdsai‘e A’P and

-{eyniabulyimethyh azetiding-3-sulfonamide {intermadiate P111) {0 afford the fille comipound (14 %) % & white agdid,

H NMR (CD,00) 8 = 8.87 {5, 1H), 4.34 {p, 1M},
1}, 2.02 fm. SH, @: 154 . 4H).
LOMS: miz 408 (M+HP (ES* ) 402 (M-HY (E&).

f,&)

F2{ad, 2H) 382 (dd, ZH) 2.81 {ny, BH), 285 {d, ZH) 240 {p.

0 -Diflunroprapan-2-¢i-M-{{1,2,3,5,8, 7 -hexahydro-s-indacan-4-yiiearbamoyijazetidine-3-sul-

oiassium sall

[0748]
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[8749] Prepared as described for 1-(ler-butyl-AR({1.2,3 5.8, 7-hexghydro-s-indacen-4-yi ) carbamovyijazelidine-3-sul-
snamide, potassium salt (Example 83} using 4-isocyanate-1,3,3.5, 8. 7-hexahydre-s-indacene {intermediate A} and
1-{1, {-diffuoroprapan-24i azatidine-3-sulionamide {intermeadiate P114} fo afford the Hle compound {48 %) a8 a white

15 aoiid.
TH NMR {CD,00) 3= 8 87 {5, 1H), 5.58 {d, 1H), 430 (p, 1H), 382 —3.51 {m, 4H), 281 {m, 38X}, 259 {ddg, 1H),
282 {m. 44}, 1.00 {4, 3H}
LM miz 414 (MeHP (ESY) 12 (M-HY {(E3D)
Exampie 132; 1-8Byl-N-{{1,2,3,5,8,7 -hexahydro-sdndacan-d-yhicarbamoyl} azelidine-3-sulfanamide, potassium
aalt
(750}
25
5
g‘::'/
" /
§ H
SNV -
3% i '%-“*F\i H- g
+ - mmmmmmnnnnnnnnnnnnnnnnnsihe A N Q.
O { N0 \r"ej
aRa
€ D iy
b xmmnn &
e'f
35 \Af)
(07511 Prapared av desoribad for 1-lert-bub-N-{1,2 35,6 T-herahydre-s-indacen-4-} carbamaoyhazatidine-3-sul-
foramide, polassium salt (Bxample 83} using 4-Isocyanatn-1.2,3.5,6,7-haxahydro-s-indacane {intermadista A1) and
1-gliyiazetidine-3-sulfonamide {Infermeddiate P1135) io afford the title campound {15 %) a8 a white solid.

[a7]

T NMR (CD,00) & = 5.8 {s, $H), 577 (ddt, 1M}, 554 — 830 {on, 2H), 4.38 (g, 18}, 430 — 267 {m, 4H), 1.5
fd, 2HL 289 {m, BHL 297 — 1.83

potassium saft

187528]

55
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[0783] Prepared as desorhed for -{ler-babi-Nu{1.235,

fonamide, potassium salt {Exampie 83} using 4-isocyanate-
1-{prop-2-y0- -y @zetidine-

TH NMR (CD,0D) 8
{r, 843
LM nviz 374 (MaHYP (ES'1 3

!‘ 3
0‘1
%
?;
redke
L
J‘.-..
b8
e

{, 1H), 2.88 {4,

st salt

10754]

&
fornamide, polassium sall (Bxample 83} using 4-«50{;}33‘1 -1
-peopantylzzetidine-2-suifonamide {intermediate P1i8i o

[U755] Propared au desoribed fov 1-{lert-hull-N-{{1.2.3.5.8,

Example 146 {1R",3R",58")-N-{{1,2,3.5,8

azah;cy@ici&li3s>ctanéw3vsu fonamide, petasaﬁz.sm =3t

I8756]

1635

S-sifonamids {Intermediale P18 to

DK/EP 3661925 T3

xa&hya*n-<-ancawn-4-w carbamoyi azetiding-3-sui-
f-hexahydro-s-indacene {intermediate AT and

aﬁof'* fhe fifle compound {14 %} 38 a8 white solid.

8.7-he
1225

44y, 3.31 (s, 2H), 281 {q 8H), 271

y
£
f Ay
N p
.
s o O8]
1 fi \\ 4 ~QO
KN s
OIS N
{ &‘

T-herahydro-s-indacen-4-} carbamaoyhazatidine-3-sul-
23586, f—hé)’ﬁﬂycfws‘-‘w&es"e {intermadists A1) and
afford the (e compound {12 %) 23 a white salld.

;]

308 {3, 2H), 2.7 im, 3H), 218

1.93 {m, 4H), 1.00 s, 8H}.

J-Hexahvdro-s-indacen-3-98} carbamoyi}-8-{t-methyiazetidingyi-&-
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[0757] Prepared as desoribed for -{lem-bubip-AN{1.23.56.7he xa&hya*n-<-ancawn-4-w carbamoviazelidine-3-sul-
fonamide, potassiun‘ ii {Exampie 83} using d-isncyanals-1,2,3.5.8 T-hexahydro-s-indacene {infermediate A1) and
{ ‘EE&R,SS}—S -meihyigselidin-3-yi-8-azabicycin{3 2. tjoctane-3 ifcmamaée {intermadiate B128) fo afford the fille

compoaund {8 %) as & white soiid.

524
-z
e
]
%]

TH NMR {CD,00) 5 = §.89 (5. 1) 3% i, 4H), 387 (m 2H), 2.97 D86 {m, 11H] 243 (m, O3 irn, 4H),

Example 147 1:-Ethy-MN{{1,2,3,5 8, 7-hexahydro-s-indacen-d-ylicarbanoyli-S-oxapyralidine-3-suifonamide, po-
tassium sailt

I0758]

‘\ i
j.‘..“..‘.‘.‘
i”"’“"\, HN“{;\ f':'}
¥ '3 R emad N
,)”‘43 C’é,va“: {3<~E}N \i—w f} ﬂ
TNy 23y Mo YN
\ ./ - {° - ~{ "
g ra aaaamaaaamaaaaaasaaaa: \
p X \ A
0 Q

T-herahydro-s-indacen-4-} carbamaoyhazatidine-3-sul-
.2,.3.5,6, 7-hexghydro-s-indacane {intermadiste A1) and
{-athyi-S-comapyrroidine-3-sulfenamide Intermadiste PB1) o aford the fitle compound {82 %} a5 & whitile sudid, THNMR
(CDLODY 8 =587 (8, 1HL 443 — 424 {my, 1H), 3.8&{dd, 1Hy, 374 {dd, 1HYL 333 {m, 2HL 2.85— 270 {m, 10HL 2,98

[U758]  Propared au desoribed fov 1-{lert-huhl-N-{{1.2.3.5.8,
fornamide, polassium salt (Bxample 83} using 4-lsocyanato-1

1.94 {r, 44} 10 3 {t. ML
LOMS: vz 392 (MH {ES™ ) 380 (M-HP(ES L

rolidine-2-carboxamide, pofassium sait

I8756]
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)=
- HN—
M VAR
k{ \*‘O’Nh? C’QE:;;Q \\*}\ / 1
chﬁﬂ\i\\ l!\ N - fu-i“g rﬁ_{‘} 3 0 Uf \\}
N T \f’ \(/
! - P N
Oﬂ“f‘k“hij Q/’ f\‘j

F-he xa&hya*n-<-ancawn-4-w carbamoyi azetiding-3-sui-
2.3.5.8.7-hexghydro-s-indacene {infermediate A1) and
da {3 temxeé;at& FED) 1o afford the Htle compoung {28 %)

[0781] Prepared as desorhed for 1-{ler-babd-A{1.235.5,
fonamide, potassium salt (Example 83} using 4-isocyanale-1,
1-isapropy -fv, N-dimeihyi-d-sulfamoppyrralidine-2-carboramid
as a white solig,

Q&fmzzﬁ' 175 (e, 2H), 1.01- 0.83 ¢ L
LOMS: miz 463 (M+H} (ES) 481 {(M-HY {ES)

Example 148 N§{1, 2,358 7-Hexahydro-s-indacen-d-ylicarbamoyii-d-mathoxy-t-mathyipyrroligine-d-suffona-
mifde, polassium salt

[8782)
-~
TN
N
A
SN
Pt N
O ;NH: L .‘{ \\:»» ::’,'*"
b
SBa U 9 [

[0763] Prepared as described for 1-{lert-pulyl-N-{{1.2.3.5.8 T-hexahydro-s-indacen-d-yi} carbamoyliazetidineg-S-sul-
onamide, potassium salt {(Example 83 using -3-.«30&3:3?‘5&%& 2.3.5.8 7-hexahydre-g-indacens {imermeadiate A1) and
d-methexy-1-mathvipyirsiidine-3-sulfonamide (ntermadiate P29} {o afford the title compound {53 %} a8 3 while sadid,

TH NMR QD00 (miviure of isomers, satio 2.5 7 11 3= 680 {5, 1H), 4.50 {minary, 4.57 - 4.1 {major) {m, ZH} 357
(G, 1L & 45 Hner), 340 {maior} {s, M), 3014 {dd, 2HY 3010 — 298 {mvy, THY 283 fa, 8] 274 {minoy), 270

{major) {s. 3H), 2.04 {m, 4H).
LCMS mzs%{wsm {ESH); 382 (M-HY {E5-

Exampls 150 {-Ethyl-N={{1,2,3,5,8, 7 -hexahydro-s-indacen-d-yiicarbamoyil-4-methoxypyrrodidine-3-sulfona-

midde, polassium salt

[0764)

() - O, e e N
i ;\)h— )

7 E ~ Y H

‘-\\"}3 N O M o
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[0765] Prepared as desciibad for 1-{lert-0ull}-N-{{1,2.3.8,8, 7-hexahydre-g-indacen-4-yi) carbamoyhazatidina-3-sul-
foramide, polassium sal {(Example 83) using 4-iscoyanate-1.2,.3.5.6 7-haxahwdro-s-indacens {intermediale A1) and
1-ethyi-d-mathoxypyrolidine-3-sulfonamide {intermediste P120) to afford the flle nompound (25 %) as & white solid.

5

]

&3
o
4
W
=N
X
£
[
~
3
f.nl
n
£
o,
>
it
£z
2

A2 {minor, 3.3

U

HNMR {CDE_OD«E {mikiure of fs«cmers ratio 3131y a=8
{ramior) {3, 3H), 3.16-2.88 (m, ZH) 2.8 1H)
LOMS: miz 408 {(MeHM (ES+), 408 {\?M; \Es}

Example 188 {not scoording to the invention) L-Eihnd-N-{{7 fluoro-5-{2-methoxypyridinedyii-2 Sdihydro-d Hein-
den-<$ylinarbamoviipiperidine~{-autfonamide, potassium sait

[a7BE]
ff.‘\"‘a
H 4
oon—g
AT e
K
5 il
L“{\ 7
N‘...—'
7871 To a sciuyfion of i-ethyipipericine-4-sulfonamide {intermediste P§; 20 *ﬂg .37 mmol} In THF (& ml} was

added potassium tert-Dutoxide (43 mg. 044 mmod). The mbdure was ativrad at room temperaiure for 45 minutes. Then
4-{ F-Huoro-d-tsocyanglo-2, 3-difwdin- 1 H-inden-5-yi -2-methoxypyridin eﬂnterm&di&teﬂﬁzﬁi} g, 8.32 most) was add-
2d and the midure was slived for mwa room lemperalure. The reaclion mixkie was concentraled 7 vacue and
DMZC (8.5 - 1 mbi) was added. Tha mixturs {lllered over cotton wao!l when sofids were present) was submitied for
purification by reversed phase coliron chnomatography (ses "Experimental Methods”, "FPurifcation Mathod 17 1o afford
the tiis compound {13 ma. 10 %) as a white solid, TH MMR {methanol-o,} § 816 {d, TH), 7.03 {4, 1H)L 6.87 {5, 1H), 5.84
{5, THY, 3.82 (3, 3H), 323 (M. 2H), 307 {m, 1H), 300 {m, 4H), 2,88 {m, 2H), 2.32-2.08 {m, 4H), 2.3:« fm, 2HY, 1,88 im,
2Hy 118 8 3H)

LOMEC iz 477 (MaHY (B

atr

D478 (M-HYF (S

iaxsium salt

[0768]

-
A
bl )
ry

\:. g

O

[078%] Prepared as descibed for 1-alnl-N-{{T-Ruore-5-{2-mathoxypyridin-d-yiye2 J-dihydro-1H-inden-4d-ylicar-
bamoyhipiperidine-4-sulfonamndds, potassium sait (Exampls 186} using 4-lsncyanale-1,2.3.5, ﬁ -hexabyém»s-’qdaﬂem
{intermediate Al and 1-{athyl-dbipiperidine~d-sulfonamide {Intermediate P145) 1o afford the itle compound {78 mg,
38 %) as a while solid.

TH NMR (methenci-g, ) & 6.87 (3, 1H}, 3.94 fm, TH), 398 {6, 2H), 2.82 (m, BH), 2.15 {m, 4H), 210 — 1.84 (m, 8H).
LOMS: nvz 39T (MeH) {ES°) 395 (M-HY {ES).
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Examplas - biological studies

NLRFPZ Pyrapiosis

BF78] s wall sslablished that the gclivation of NLERS lsads in ceiug optoste and this feature plays an inpartant
part in the manifesiation of ciinical disease (Yan-gang Liu st gl Cell Desth & Dissase, 2017, 82}, 2575 Alexander
Wrae of &, Hepalology, 2014, 53(3), 838-910; Alex Baldwin of &l Jaurna of Medicinal Chemistry, 23018, 53(5},
1851-1710; Ema Ozaki et &, Journal af infammation Research, 2018, 8 15-27; Zhen Xie & Gang Zhao, Neurcimmise-
nology Neurcinflammation, 2044, 1{2), 80-85; Maltia Cocco 8t 8l Joumal s‘ Medicing! Chenvstry, 2014, B7{Z4},
10365-10382; 7. Sateh aial, Cell Desth & Discase, 2012, 4, o844). Tﬁerefara, it is anticipated that inhibilors of NLRF3

Wil Dlock pyropingls, a8 well a3 the raleass of pro-inflammatony cyviokines {a.9. IL-18} fom the cell.

~.»

THP-1 Celle: Tulture and Preparalion

[OFFIY]  THP-1 cslls (ATCC FTIB-202  were grown in BRAY conlaining L-ghitamine {Gibco #11838) supplemanted with

imid sodium pyruvale (8 ‘gma # SRE38) and peniciilin (100unils/mi} [ straplomycin (8. 1mgimt) {Sigma $ P4332 in 10%
Feim.' Bovine Serum { S1{Sigma # FOB04). The cells were routihely pasaaged and grown fo confiuancy (~10%elisimil.
the day of the experimend, THP-1 éiﬁs vere harvested and resuspended ibto RPM medium (without FBE). The cells
were then counted and viability (>30%: checked by Trypan tlue (Sigma  TE153 ) Appropriate dilulions were made fo
give & concentration of 525 000celin/mil To this ofcted vell solulion was added LPS (Sigma # L4524} in glve 8 Tugimi
Final Assay Conceniration {FAC 44 of the Bnal praparaliion was afiquoted indo each well of @ 38~wall piate. Tha plate

thus prepared was used for compoiing soreening.

THS-1 Celis Pyroptoais Assay

o

0778 The following methoed slep-by-siap assay was fnliowed for compound screening.

. Sead THP-1 calis (25 000calisivall} containing 1 0pgine LRS in 4800 of REM mediurm (withowt FES) In 8&-wed,
tlack walled, dear »::attom el cullure plates cuated with poly-D-ivsine (WVWR # 7340317}
2. Add Spd compound (8 poinis half-log dilution, with 10pM top dose) or vehicle (DMSO §.1% FACH the sppropriale

3. Incubate faf 3brs at 37°C and 5% C0y

4. Add Bpd nigericin (Sigma # N7T143) (FAC Epid} o sl wells

5. Incubate for thy gf 37°0 and 8% CO,

&, Atthe end of the incubation peried, spin piates a 300w gfor Amins 8 d remaova superngiant

¥

7. Then add 50p] of resazurin {Sigma # R70171H{FAC 100 M resazurin in BPM medium without FBS) and incubale
clates for s futher 1-Zhws at 37°C and 8% OO,

8. Plates were read In an Envigion reader af Ex 580nm and Em 580nm

3. 1, data is #ied 10 2 nonlinear regression squation (log inhibitor ve response-variable slops 4-paramelers}

S&-wesll Plate Map

[6773]

Corgp &

0774} The resulis of the pyraplosis assay performed are summarised in Table 1 below as THF g,
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Human Whole Blood IL13 Release Assay

[6775] Forsystemic delivery, the ability 1o inhibit NLRP3 when the compounds are present within the bloodstream is
of greal importance, For this reason, the NLRP3 inhibitory aclivity of a number of compounds in human whole blood
was investigated in accordance with the following protocol.

f6778] Human whole blood in Lisheparin tubes was obtained from heatlthy donors from a volunteer donor panel,

1. Plate out 80pl of whole blood containing 1p.g/mi of LPS in 86-well, clear bottom cell culture plate (Coming # 3585)
2. Add 10pl compound (8 points half-log dilution with 10pM top dose) or vehicle (DMSO0 0.1% FAC) to the appropriate
wells

3. Incubate for 3hrs at 37°C, 5% CO,

4. Add 10ul nigericin (Sigma # N7143) (10pM FAC) o all wells

5. Incubate for 1hr at 37°C, 5% CO,

€. Atthe end of the incubation pericd, spin plates at 300 4g for 5mins to pellet cells and rermmove 20w of supernatant
and add to 98-well v-botiom plates for IL-13 analysis (note: these plates containing the suparnatanis can be stored
at -80°C 1o be analysed at a later date)

7. IL-1p was measured according to the manufacturer protocol (Perkin Eimer-Alphalisa iL-1 Kit AL220F-5000)

~

B. ICy, data is fitted to a non-linear regression equation (log inhibitor vs response-variable slope 4-parameters)

[6777] The results of the human whole blood assay are summarised in Table 1 below as HWB Gy,
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Example No

THP 5

HWEB IC;,

Example No

THEP s

HWE 10,

i

+~+

{3

ot

ND

2 i S {1 4 NI
3 b d Hz + N
4 +4 ++ 65 4+ ot
5 bt S o7 b ND
& R bk 68 S ND
7 bt b 69 +4 ND

g bk Fi 73 4 N
103 bog ND w4 SIS ND

11 g ND 75 bt Sobob
12 R ND gL bt bt
13 + 4 + F ++ N

t

-

18 oof RERRS S 81 g IR
e b ND Ra ENS N

e

21 o ND 85 s N1
22 s ND 86 4 ND
243 NB By 44 ND
24 e+ et 88 4+ ND
5 + ND 89 ++ ND
26 Ao ND o1 e NI
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Example No | THP IC, | HWEB IC,, | | Example No | THP I, | HWB IC,,
28 b ND Q% b o

W 4 KB Q4 b oot

360 R XD b S R

3! o b 7 b ot

3 SRS oR R + b

93 EUNS NB g9 R o bk

34 Sk SN 108 SR Fbok
36 ot ND 00 o oot

37 e A 110 - ND
38 S xD 114 ++ N
49 Tt ot 116 ++ N

40 ++ NE 117 e KD

41 Aok Fot i § 1 N NId

42 + ND §1e] + KD
43 S ND 20 44 ND
E¥) ++ Kb LS FHE 4+

45 SN SREARY 129 b FR

48 e E 124 R 4

47 $ob R 126 S ++

48 b NP 151 gy 4

489 St o R et bt

51 o NP 133 o bt

52 o ND 135 o +4

55 . ND 148 e KD
56 * ND 149 o+ NI

59 e ®ND

Table 12 WLR™M ﬂlhib}tm} activity (=1 M = "+++", 210 uM = ++", >10 M = "+, not
determin d N

P protocol

[0F7R]  Phamascokinelic parameters ware determined in male Sprague Dewiley rats {Tharies River, UK, 253-300g; or
Yital River Laboratory Animal Techrology Co Lid, Beiiing, Thing, 7-8 weeks oidl Anlmals ware individually housed
during the study and maintained under g 12 h fightidark oycle. Animals had free acoess o food and watler except that
orally dosad andmals weare food deprived ovarnight prior to the study.

[07TD]  Forintravencus adminisiration, compounds were formudated as a solution inwater or DMSOIPRS
mildg dosing volume and administered vig tall vein, For oral adminisiration, compounds were fomuialed a
i water or DM3Quwater [TOE0] In & mb/kg dosing velume and adminisiared orally.
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fO7808)] Serial biood sampies {about 120-300 pl) were taken from sach animal al each of 8 time-poinis post dose
(0.083, 0.25, 0.5, 1, 2, 4, 8 and 24 h). Samples were held on ice for no longer than 30 minutes before centrifugation
{10,000 rpm (8,385g) for 3 minutes; or 5,696 rpm (3,000g) for 15 minutes) for plasma generation. Plasma was frozen
ondryice priorto bicanalysis. PK parameterswere generaled from LC-MS/MS data using Botmatics or Phoenix WinMNonlin
5.3 soflware.

~

n

30

2y
o

50

(4
G

Table 2: PK dala (intravencus adminisiration)

Example No Dose {mgfkg) | AUC {ng - heimb} | Ty, (he) | Vdss{l/kg} | Gl {mifmin - kg}

1 1 1949 .4 1.2 0.58 85

8 1 23440 27 .61 7.2

9 1 26689.0 3.8 (.63 8.5

18 1 1531.6 0.9 0.42 10.8

31 i 27538 45 0.47 6.1

37 1.48 2247.9 2 0.59 10.8

41 1 1853.9 2.9 0.78 9.1

45 .68 703.1 3.3 2.08 15.8

48 1 2077.2 1.2 (.45 8.2

70 1.85 2552.9 1.7 0.53 12.1

76 i 26475 1.0 $.25 6.3

84 2.08 1407.8 1.82 252

99 1 1670.9 08 042 10.0

109 1 1732.0 1.3 0.84 9.6

Table 3: PK data (oral administration)
Example Dose Cmax AUC {ng - Tmax Ty, ClimU/min - Bicavailability

No {mg/kg} {ng/mi} hrfmb) {hr} {hr} kg
8 3 1768.6 5385.0 0.5 27 8.3 786.7
48 3 1330.0 3513.7 46.87 1.4 14.6 56 .4

[B781] Asis evident from the results presented in Table 1, surprisingly in spite of the structural differences versus the
prior art compounds, the compounds of the invention show high levels of NLRP3 inhibitory activity in the pyroptosis
assay and in particular in the human whole blood assay.
fG782] Asis evidenl from the resulis presenied in Tables 2 and 3, the compounds of the inveniion show advantageous

pharmacokinetic properiies, for exampie haif-life

cornpared to the prior art compounds.

(6783}

P

are not intended 1o limnit the scope of the invention.
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T.., area under the curve AUC, clearance Cl and/or bicavailability,

iHwill be understood that the present invention has been described above by way of example only. The exampies
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Patentkrav

1. Forbindelse med formlen (I):
Q

WP
/
VS\N)J\N’ R?

H H

R

Formel (1)
hvor:

QerO;

R' er en ikke-aromatisk heterocyklisk gruppe, der er valgt blandt:

hvor R' er bundet til svovlatomet i sulfonylureagruppen med et ringcarbonatom,
og hvor R' eventuelt kan vaere substitueret med én eller flere substituenter, der
uafheengigt af hinanden er valgt blandt halogen; -CN; -NO2; -N3; -RP; -OH; -
ORP; -SH; -SRP; -SO2RpB; -NH2; -NHRP; -N(Rp)2; -CHO; -CORB; -COOH; -
COORB; -OCORB; -Ra-CHO; -Ra-CORp; -Ra-COOH; -Ra-COORpB; -Ra-
OCORB; -NH-CHO; -NRB-CHO; -NH-CORB; -NRpB-CORB; -CONHZ;

CONHRB; -CON(RB)2; -Ra-NH-CHO; -Ra-NRB-CHO; -Ra-NH-CORB; -Ro-
NRB-CORB; -Ra-CONH2; -Ra-CONHRB; -Ra-CON(RB)2; a C3-C7-
cycloalkylgruppe, der eventuelt er substitueret med én eller flere C1-C3-alkyl-
eller C1-C3-halogenalkylgrupper; en C3-C7-cycloalkenylgruppe, der eventuelt
er substitueret med én eller flere C1-C3-alkyl- eller C1-C3-halogenalkylgrupper;

CHy)r, CHa)yr
(\02) (\I\T)—R’S
: < % § < /
(CHp); ; (CHa)y,

; oxo (=0); eller en C1-C4-alkylenbro;
hvert -R9- uafhaengigt af hinanden er valgt blandt en alkylen-, alkenylen- eller
alkynylengruppe, hvor alkylen-, alkenylen- eller alkynylengruppen indeholder

fra 1 til 6 carbonatomer i rygraden, og hvor alkylen-, alkenylen- eller
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alkynylengruppen eventuelt kan veere substitueret med én eller flere halogen-
og/eller -RE-grupper;

hvert -RE uafheengigt af hinanden er valgt blandt en C1-C6-alkyl-, C2-C6-
alkenyl-, C2-C6-alkynyl- eller cyklisk C2-C6-gruppe, og hvor et hvilket som helst
-RE eventuelt kan vaere substitueret med én eller flere C1-C3-alkyl-, C1-C3-
halogenalkyl-, C3-C7cycloalkyl-, -O(C1-C3-alkyl)-, halogen-, -CN-, -C=CH-
eller oxo (=0)-grupper;

hvert -R® uafheengigt af hinanden er valgt blandt en C1-C6-alkyl- eller C1-C3-
halogenalkylgruppe;

hvert m uafhaengigt af hinanden er valgt blandt 1, 2 eller 3;

hvert n uafhaengigt af hinanden er valgt blandt 1, 2 eller 3; og

RZ er:

2. Forbindelse ifelge krav 1, hvor R' er substitueret med én eller flere substituenter,
der uafhaengigt af hinanden er valgt blandt halogen; -CN; -N3; -RB; -SO2R[; -NH2; -
NHRB; -N(RB)2; -CHO; -CORpB; -COORpB; -OCORB; -Ra-CHO; -Ra-CORp; -Ro-
COORB; -Ra-OCORB; -NH-CHO; -NRB-CHO; -NH-CORB; -NRB-CORp; -CONH2; -
CONHRB; -CON(RB)2;

: (QH)m c|-|2

CHe)n ; CH;z

; eller oxo (=0); hvor:
hvert -R®- uafhaengigt af hinanden er valgt blandt en C1-C3-alkylengruppe;
hvert -RP uafheengigt af hinanden er valgt blandt en C1-C6-alkyl- eller C3-C6-
cycloalkylgruppe, og hvor et hvilkket som helst -RE eventuelt kan veere
substitueret med én eller flere C3-C6cycloalkyl-, -O(C1-C3-alkyl)-, halogen-, -
CN- eller -C=CH-grupper;
hvert -R® uafheengigt af hinanden er valgt blandt en C1-C6-alkylgruppe;
hvert m uafhaengigt af hinanden er valgt blandt 1 eller 2; og

hvert n uafhaengigt af hinanden er valgt blandt 1 eller 2.
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3. Forbindelse ifelge krav 1, hvor R' er substitueret pa ringnitrogenatomet med en
substituent, der er valgt blandt halogen; C1-C6-alkyl; C1-C6-halogenalkyl, C2-C6-
alkenyl; C2-C6-halogenalkenyl; C2-C6-alkynyl, C2-C6-halogenalkynyl; -R5-CN; -R5-
COR®; -R5-COORG; -R5-CON(R6)2; -R>-(C3-C6-cycloalkyl);

; oxo (=0); -CH2CH2CH:2-; eller -CH2CH2CH2CH2-,
hvor:
R® uafhaengigt er valgt blandt en binding eller C1-C5-alkylen;
R® uafheengigt er valgt blandt hydrogen, C1-C5-alkyl, C1-C5-halogenalkyl eller
C3-C6-cycloalkyl;
mer1, 2 eller 3; og

ner1, 2eller 3.

4. Forbindelse ifalge et hvilket som helst af kravene 1 til 3, hvor R er en monocyklisk

ikke-aromatisk heterocyklisk gruppe, der er valgt blandt:

G G

hvor R' er bundet til svovlatomet i sulfonylureagruppen med et ringcarbonatom, og
hvor R' eventuelt kan veere substitueret som defineret i et hvilket som helst af kravene
1 til 3.

5. Forbindelse ifalge et hvilket som helst af kravene 1 til 4, hvor R' er substitueret pa
ringnitrogenatomet med en substituent som defineret i et hvilket som helst af kravene
1 til 3.

6. Forbindelse ifalge et hvilket som helst af kravene 1 til 5, der er valgt fra gruppen

bestaende af:

AL T
S\N)J\N O\/O QO
A W/
N ~N
ﬁf H H
HN

O
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HN
HN HN
O\\s’\_<\o HN o HN—(

"o S8y O
HN— 20
65 Og. o
N
!

HN HN 577 0
HN HN O HiN
Osq ﬂo Osq ‘\<o _SN

0g
7. Forbindelse ifalge et hvilket som helst af kravene 1 til 6, hvor forbindelsen er:

Q 0

(e}
N/
O/S/\NJKN
H H
EI/N

8. Forbindelse ifalge et hvilket som helst af kravene 1 til 6, hvor forbindelsen er:
N~ N
(J
!
Et

9. Forbindelse ifalge et hvilket som helst af kravene 1 til 6, hvor forbindelsen er:

o)
O\\s P
NN
H H
)N\
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10. Forbindelse ifalge et hvilket som helst af kravene 1 til 6, hvor forbindelsen er:

v 1
/3/ NN
YN H H

11. Farmaceutisk acceptabelt salt eller solvat af en forbindelse ifalge et hvilket som

helst af kravene 1 til 6.

12. Farmaceutisk acceptabelt salt eller solvat af en forbindelse ifalge krav 7.
13. Farmaceutisk acceptabelt salt eller solvat af en forbindelse ifalge krav 8.
14. Farmaceutisk acceptabelt salt eller solvat af en forbindelse ifalge krav 9.
15. Farmaceutisk acceptabelt salt eller solvat af en forbindelse ifalge krav 10.

16. Farmaceutisk sammenseetning, der omfatter en forbindelse ifalge et hvilket som
helst af kravene 1 til 10, eller et farmaceutisk acceptabelt salt eller solvat ifglge et

hvilket som helst af kravene 11 til 15, og et farmaceutisk acceptabelt hjeelpestof.

17. Forbindelse ifalge et hvilket som helst af kravene 1 til 10, eller farmaceutisk
acceptabelt salt eller solvat ifalge et hvilket som helst af kravene 11 til 15, eller

farmaceutisk sammensaetning ifalge krav 16, til anvendelse i medicin.

18. Forbindelse, farmaceutisk acceptabelt salt, solvat eller farmaceutisk

sammenseetning ifelge krav 17, til anvendelse ved behandling eller forebyggelse af en

sygdom, lidelse eller tilstand, hvor sygdommen, lidelsen eller tilstanden er valgt blandt:
(i) inflammation;

i) en autoimmunsygdom;
iii) cancer,
iv) en infektion;

(
(
(
(

v) en sygdom i centralnervesystemet;
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1) en metabolisk sygdom;

< <

I) en kardiovaskuleer sygdom;
viii) en luftvejssygdom;
iX) en leversygdom;

X) en nyresygdom;

(

(vi

(

(i

(

(xi) en okuleer sygdom;
(xii) en hudsygdom;
(xiii) en lymfetilstand;
(xiv) en psykologisk lidelse;

(xv) graft-versus-host-sygdom; og
(

xvi) allodyni.

19. Forbindelse, farmaceutisk acceptabelt salt, solvat eller farmaceutisk
sammenseetning ifelge krav 17, til anvendelse ved behandling eller forebyggelse af en
sygdom, lidelse eller tilstand, hvor sygdommen, lidelsen eller tilstanden er valgt blandt:
(i) kryopyrinassocierede periodiske syndromer (CAPS);
(i) Muckle-Wells' syndrom (MWS);
(iii) familieert koldt autoinflammatorisk syndrom (FCAS);
(iv) multisystemisk inflammatorisk sygdom med neonatal debut (NOMID);
(v) familieer middelhavsfeber (FMF);
(vi) pyogen artritis, pyoderma gangrenosum og akne-syndrom (PAPA);
(vii) hyperimmunglobulingami D og periodisk feber-syndrom (HIDS);
(viii)  tumornekrosefaktor-(TNF)-receptorassocieret  periodisk  syndrom
(TRAPS);
(ix) systemisk juvenil idiopatisk artritis;
(x) Stills sygdom med debut i voksenalderen (AOSD);
(xi) recidiverende polykondritis;
(xii) Schnitzlers syndrom;
(xiii) Sweets syndrom;
(xiv) Behgets sygdom:;
(xv) antisyntetasesyndrom;
(xvi) interleukin 1-receptorantagonist-deficiens (DIRA); og
(xvii) A20-haploinsufficiens A20 (HAZ20).
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20. Ex vivo- eller in vitro-fremgangsmade til inhibering af NLRP3,, hvilken
fremgangsmade omfatter anvendelse af en forbindelse ifalge et hvilket som helst af
kravene 1 til 10, eller et farmaceutisk acceptabelt salt eller solvat ifalge et hvilket som

helst af kravene 11 til 15, eller en farmaceutisk sammenseetning ifglge krav 16, til
inhibering af NLRP3.
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