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There exists a clinical need to generate further classes of H3 antagoni st
and/ or inverse agonist conpounds that denonstrate inproved drug-I|ike
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-Y-C3_8 cycl oal kyl and -Y-heterocycl > when X i's present, Z may be H,
or, \Mpen X is absent and Ais -C(R2) (0OR3)- ®»——=NR2)C0-, Z may be H, or,
when Ais -N(R2)C0- and X is absent, Z may form together wi th the adjacent
nitrogen atomand R2, an N-containi pﬁ_ 2010/ 007382PCT/ GB2009/ 001774 3
het erocyclyl group which may optiona "V 'be substitut ed, wherein, when Ais
-CO, Zis linked to X or Avia a carbon atom and wherein, when Ais
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20 wherein, when Ais Cl4 allcylene, said cycloallcyl, aryl, heteroaryl or
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30 The compounds of the invention have been found to modulate the histamine H3 receptor. In particular, the
compounds possess antagonist or inverse agonist properties at this receptor. Based on the high affinity for the
receptor, the compounds may have the potential to display useful selectivity for the H3 receptor. Compounds of
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nonocyclic aromatic rings include thienyl, furyl, furazanyl, pyrrolyl,
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WO 2010M88ReesE reRlss s Y ot R Fem Z‘f}é b gRURednegde S el HEesPetiyg

enant i omBudrethgly nt hesi s approach. Simlarly, where conpounds of the

i nvention may exist as alternative tautoneric forns (e.g. keto/enol,

am deg i fledirfm @Gk & used REeid r@ﬁé@% a ep.z rrehayc@@ of Qcyelrr;ehyara@uraemalvh&aumaerose in
isolation, and to m xtures of

ut Qner s [ti on
ot cubs S EYES Chrh st ik PR gepntst we e AGRREPHI wien A i s
NHCO RI is cyclobutyl, ethyl, n-

The term 'heteroaryl' as used herein refers to a 5-6 membered monocyclic aromatic or a fused 8-10 membered

bicyclic aromatic ring which monocyclic or bicyclic ring contains 1 to 4 heteroatoms selected from oxygen,



5 propyl or isobutyl, nis O and X is absent, Z is not

14[ 5- chl or 0- 2( 2- net hyI propoxy) phenyl i met hy1] - 5- met hyl 1H pyrazol - 3-yI,

and/ or, vwwerroR/33s¢2 al kylene, Rl is CH3, nis 0 and X |P€T&13290WQ017Z4| S not
N- (4- carboxycycl ohexyl)-substituted igidazolidinonyl. In certain

enbodi nents of the first aspect of the invention: R is a group sel ected

from Crﬂlﬂ:&égrl Qx@ls&(ly}lur Eg;lmp@es %}" ;KMA mor%@ﬂh%rﬁéfg lnﬁ?sl 1}§dee M?lt Wtfﬁ'gzaxg}-pgnolg

al I cyl ene,” each 0o gr oups nar opt | onal e substituted
hal ogeri"{Zebik F?tfazglyt)mld%alvlo@ffzw higagv, eeﬂewlyégsoazswlolﬁowl tjedjagoly, pyganylp 3
or 4, tihyezayl pyinedye Gridudipyl; ﬁ}@ﬂﬂl}fﬂ phiedylyaaztabie tedbyinyb @ad Ge 0fpé. | Exa@pIEsyof such

b t t
.Sg s .rbgctaaﬁsma@% B8 RS g@%gs obdi® %a;shg @@Qahgéagg J%LA@
%J (;@]ﬂagl)izmyl J)@(hdw@m?d_ol 1s0(9(ielmg yl m@:l}mgy CIWFMJ Rip rm(rrolopyrldmyl
C( R2) (faapyeidthylObakdfythnyt, lsaswzcﬂqman(zm&gmerﬁa}nid@iéhy) -benzduzdRA, BeRLbisRAzayle each

el ek Sl 0 b, BllSHado Sl AR DS SF T G- o

branched-chain CI) and X is
absent, R2 may form toget her with the adjacent nitrogen atomand Z, an

N- cont aThmt%'g lr?@fOé%VéyefFry lto &3 upsmbepd @ﬁmﬁﬁi) c Bpgt oronffer - B emesbpred bieystiedng X i s
absent vHichintay 6d éhrundida\ok mupﬁnsﬁzﬁe@bvkﬁmmb@a}ehc &mtcy@na ahg niOBioi4thdie@stond t h
(()gﬁc selec&%ﬁml%g‘elfk%lro 1 s1lIl n or, syﬁzﬂur f'}l:a 113; eS o|§| g\.][ckl monockﬁhc )nef%lrmcrl] lf:g%(ﬁlglln kgl_] q
het er ocgesidipll, pwazolidind, mhdmymemnl mmtamyylbeoralwbsxll ttlumeldhqbyylathgzqhdlpyl

sel ect diz;nfo leél%faMlimyl Mﬁr@x@i e(fx&atfyyldloxleﬂMaM C(Lx@lﬂioiﬁyyll @ﬁﬁllanyl dithianyl,

- Y- het ef.0 or S present
and X .{lhéﬁﬁlé‘ﬁw e L R ko b
R2, an tedﬁabxﬁrnpmmdlng rethedrobipptieyl, grapugrothibpyoinylneipzeppyl adadztpanibeExxumbist P ut ed,

provmesgct{;; W& inAudeSin indofinyl] BYG uiuclRinyl 3,33 LEERRo- A9 and
25'Y reprhesg)tr?'ltlcs agbln de 1Cao§971 I gy Ié)lrlle %ﬁ,% & C%l 63a kenyfmon 0, S

or NHCOPTa%EPias 30 [ drolipeiBimyl sai d al | cyl ene, cycloal kyl, aryl, heteroaryl
and heterocyclyl groups of Z may be optionally substitut ed by one or nore
subst i tThe s Nubin@mingdyteloeyclyhefessane riog cabtairfingrae lrdst o@mdrogin aidm ardeselsedddoire d

from h%@g%ﬁ&e @@o%%ro%éQﬁmloé&'%&f@S pn@én@ ?’éiﬁ% oths)ﬁg{ Al inciiep ohHﬁn%\,R 2

=0, -R4 cyc oa
- CONRS ReetidinKiripsgiginyl. W@Bﬁﬁ&‘)rph"mbﬂﬁww ° NPéscoeRa -NRACONRSR6 or - 30
SO2NR5R6- SHR8, Cl_6 al kyl - -SOR8, -O0R9, -S02R9, -0S02R9, Cl 6

al kyo SeiRaceuidally abdegt#ble&a‘tﬂ-llaﬂ pon@bur@s af RWBISWHEH@ pre§Eht Gvekibny incl@ERkltsOyith
- GO Cl—iﬁ)r@nlléxtjiseﬁgags w1thoor&;lnc§as@sl éﬁ)ﬂ W1B:Iujroréam %&@' Qlt&th o%ir&@%sgﬁi éaﬁkq’ﬁm%%qjcent Iy

represent dr.ogen, éc oal %/

cycl oal°|29‘l‘“° aRigq ac‘dﬁeF"é‘F HEE‘/H‘X?I‘“%HH cé]f"b ?}’l’pl"yﬁh‘érs‘é’l‘en‘“ﬁi%‘cﬁsebr ee%’é‘ﬁ?‘?d Efl 6

al kyl , RoheiliofithRpredestpitivertion insy Keln Gtherlbikdehte arnodhydrate fter ei N R10 represents WO
2010/ 007382PCT/ GB2009/ 001774 7 aryl, wherein Rl1 represents C3_8

cycl oal. b&%acaﬁlca% XéceptﬁﬁqstM%FMounWMM a!e%%v@t?«!%% “ﬁ’ncl%;‘ier o‘?gﬁfé cEch%:a' ni ng

het er ocycl roup); wnerein said gr oups

may be ( b“pt&@ >|g59u1§196§1f paid fomprupds af?ﬁ@dtﬁﬁd %Faétl@u*ﬁ@tav flEfé‘ﬂlfcsmWW erlirw Be t he

sane Ofyieth f@oangoudneherdi Bhmay e Gl Al ek, 10 pakheryy fhélbtﬁarﬁp(]ﬁ;l Gtlbangy! of

hal ogen, hydr x%)iﬁ’ere £1_6 alkyl, Cl.6 al koxy, cyano, amino, =0 or

trifluoronet ﬂ 5" and mhereln the provisos to the first aspect apply. In

addi ti onal errbodl ments of the first aspect of the invention, R is a group

sel ect &gl gpatheds B dipcrepatekap) of saits and gptery jare wilicknewsn g0 the wprepa killed ins thp @i t Ut ed

Cl_6 alFhayhenea seaphbiof, ofkils hn@émqo\slurﬁayenmph |ac»|aﬁ4t§ yf fagors Libaddirg bl laént h

hal Oﬂ)e r&ﬁs 1n%fl1aractrE esﬂceshag‘(# 81%6@)6%_‘2 ragng?ﬁ‘é plll%is %eﬁsgr} egﬁé ea<ﬁ2 gbe 8%1 Pooaﬁsa(?fs s’uchl 2,

substl tf%%%ﬂlavmthgaé@‘gﬂ@mﬁseﬂmsﬁ’éﬂ’é‘ct ed from Cl4 al kyI and C3_8 cycl oaI lcyl; A

i's agroup selected from - N(R2)CI)- -0C(0)-, -C(0)0-, CO\I(RZ) -CO,
-C(R2 ycl oal |l cyl e

-( R2) ( X %wp%%ﬁ%e inve E"’%{%y‘gg’%‘é éﬁﬁ‘fﬂ"meétﬁ‘ﬁé’)‘(dﬁ%{‘f’%"&"méhl RW (‘“"‘“d“ﬁz and

R3 ar e geandtrici m@pend@t Iaydosléd bard)e dhefar epmpbiindCma beIpkeydred( gshisaieripranyixthyes or

strai gh&cemﬁés h{h&% rﬂ%dm@h‘t% RlatesA6 A1 @h_ﬁmaﬁtxﬁle@ %l‘ }ﬁbfrllers %ethéﬂ’@ﬁ&nﬁn a§ optNQle) Q0-

and X is bsent with the ad acent njtro 5atom
and 2, P&ﬁaf o5 At 'a'i"Pn‘feﬁQX %8@%#58%& §‘ Mgvabemmwseﬁw §° Bptac SRAPT YB‘E ods

subst i tkmévadip the art, such as optical resolution of products or intermediates (for example chiral chromatographic




X is absent or is C4 al kylene or C2.4 al kenyl ene, optionally substituted
with one or nore Cl4 al kyl groups, OR2, hal ogen (such as F), or haloC _6

al kyl (suwb200/00F82; Z is selected fromaryl, heteroarylPCTCR28090p¢c17@0al kyl ,
and heterocyclyl, each of which may opéi onal ly be substituted by a group
selected from-Y-aryl, -Y-heteroaryl, -Y-C3_8 cycloallcyl and

- Y- het egpaMich Yd.g. clifal H ) oXard GhahtdmbH lsis afprBRY. Bfnilklly, Ghere WikGBunts bSmabsent
and A isg-QRrég%gRS%-Vi(;t?y.‘-N RZF%CD-, c%%ﬁay bgp H . or,. ‘vvhyen A is -N(R2) Q- and
X i's abB¥RHon By RS 2 ?Jma“%a&@ &5 foifshe: Kpe/engh PRYE R PEP SiEiRYRTBR A de Re,
an N- cott adinidungjtaiterhes io dsplationl ang rcouipturehéfatie tavmynen it dllpngbitiynsbe substi t ut ed,
provided that, when Ais -CO, Zis linked to X or Avia a carbon atom and
Y represents a bond, C _6 al kylene, CO, CONH, COC2_6 al kenyl ene, 0, SQ2 or

NHCOCi _f3 patikildr @RBodindents WP B @iksp aspéth 6 the/ fal@Bdrk When RIsWHCA) & 8¢ QR1oMlty1 21, n-

het er pcycl yl .groups. of may be opti I substj tuted ne_or _nore

Cubst T B 2 SRS iy Shacne Znimns e b e P A R e et o

f r om hallbpesnol-Jadl e@ior,6wighkylis CsalkylenasRhad GHethysl O ahd/ &r Bxapsenc yaisonot IN-¢@f 0O,

=0, - Rlsariso exyl) SE05Guted NRRARBidinadyil_6 al kyl - NRSR6, - C3-8 cycl oal kyl - NRSR6,

- CONRSRSG, - SCRg, - NR5502R6, - O0OONRS5R6 , - NRSCO2R6, - NRACONRSR6 or -

502NR5R6- SHR8, Cl_6 al kyl -0R8, -SOR8, -0R9, -S02R9, -0502R9, Cl_6

al kyl - Sa2R&jn dobodiméadtkafltheCHohiHEDst 0Bfhe (lefiomIRK Y4 2 HORHRBctedTond Cal dey1balkgORLD,

- CO- C1. | kylh- R -0-C1. 6 al kyl - rein R4 n i.nde ntly

repres eﬁ‘%ﬁﬁ%%ﬁ é‘%alk&%jé%g'eﬂ;ﬁ'f MLY&% !e_"g gc\é\lk;"g IwglactF FeW S,"%@%fgalgl e;&%ﬁ@qg&

cycl &@l halogen (sush 35|F). hple€ e pldyFRas CBp oH@R%r oaryl , wherein R8 represents Cl 6

al kyl, wherein RO represents Cl1 6 alkyl or aryl, wherein RLO represents

aryl, wheogdi n 3R14, tHeapylesariug -(C8,)Fomid thaadykoging Gptiomlly bubstind witha lgupisetetNRD R6

may rep nt niLr ont ai ni ng heterocyclyl group); wherein said R4,

R5, RG,%;%g,é'“‘li’g(?lapél%‘sg%goqlS?l’l groups may be optionally substituted by WO

2010/ 007382PCT/ G3B2009/ 001774 8 one or nore substituents which may be the

same orA #iargrp egreted fom -WRPER- aP (X et @0 dCPNER -+ HE- g BANCRBN GNPt of

hal 0genc(=bRIRBPXYs ¢ dydiodikyPenécy C(R2§ERalE, @dIHXHhd - COORBYGhaloBN alkg))-; =0 or

trifluoronmethyl; wherein substituents of Z selected from-Y-aryl,

-Y-hete - Y1 - Y het er r Joi ! |y

subst ¢t B g sk e ladih) B 07 ) ARG S okl ke BBL0R Y

nitro, %alcvg@?*/ﬂﬂ’ pfariren § -BRZKIO g1d X ischseats Rh mpoieee Kggetherarid tepdigeent iyeen and

wher ei Natordh@ 12, M N-Sonfaihthg BbitrEdyb19oup, Sidhicl may 6dtiomlikyd subsafupeli;, het eroaryl or

het er ocycl yl group Z (such as a heterocyclyl group Z) is substituted at

| east W, th d : ei h [.QVi ' ir e y. In

cor tai e B S ARG S el BEKZ Abghfed O ot o RECKLy 3R

het er 0a?84: halaggn €yl poalor kAC s 2yl Gshay@olycl yl, - C3_8 cycl oal kyl - Y-C3_8

cycloal kyl, -C3.8 cycloallcyl-Y-aryl, -C3_8 cycloal kyl -Y-heteroaryl, -C3.8

cycl oal Kyd sedcth® 6 Gy Cheydroaryl, al;¥ | cyYoall3l, 8nd Y&@ér@atihIc ydch of adhich -méy adpydnally be

-aryl - Y-het eroar -ar vil-Y-beterpcycl vl -~ het eroar vl < Y- cl palkyl ,

-heter oszliltr)]s)?/l %%9{-9)2? %//rlnfp S?lgllcttaétéefr r %a?éfy?xﬁé%%%%’a‘r(y 3 C)%Cﬁ%lg}gfl %ﬁaFy p Wﬁlgﬁéﬁ‘ 8%% yl, -

het er ocly elesent. ¥n@3 bg He gtc Wha| 4 §8l -NR2YeQ-epd &yt phpent, Y. mpyform, together with the adjacent

|_ _heL e (r]I Qﬁﬂ(@iﬂdthgzh@p%nQaEdl{agi@maem@ﬂyl%ﬁldﬁﬁw_ﬁicﬂ lnamﬁblgnpwmswuteg,%rﬁmyd g, 2
i nked to A.or via. a carbon. ato at is, a carbon atom of the group :

When A V" AIE0RAM lmé(gactﬂ toﬁgtm c?rggnl(a%oﬁk%ng to Aor Xvia a carbon atom this

neans that Zis linked to A or X via a carbon atom of Z.
25 Y represents a bond, C, ¢ alkylene, CO, CONH, COC, ¢ alkenylene, O, SO, or NHCOC, ¢ alkylene;

wherein said alkylene, cycloalkyl, aryl, heteroaryl and heterocyclyl groups of Z may be optionally substituted
by one or more substituents which may be the same or different, and which are selected from halogen, haloC ¢
alkyl, such as halomethyl, hydroxy, cyano, nitro, =0, -R4, -CO,R4, -COR4, -NR5R6, -C,_¢ alkyl-NR5R6, -C; 3
cycloalkyl-NR5R6, -CONRS5R6, -NR5CR6, -NR5SO,R6, -OCONRSR6 , -NRSCO,R6, -NR4CONRSR6 or -
30 SO,NR5R6-SHRS8, C,¢ alkyl-ORS, -SORS, -OR9, -SO,R9, -OSO;R9, C, ¢ alkyl-SO,R9, C,4 alkyl-CONHRSY,
Ci.¢ alkyl-SONHRY, C,¢ alkyl-COR10, -CO-C, alkyl-R10, -O-C,4 alkyl-R11 (wherein R4, R5 and R6
independently represent hydrogen, C,¢ alkyl, -Cs5 cycloalkyl, -C,_¢ alkyl-C;.5 cycloalkyl, aryl, heterocyclyl or

heteroaryl, wherein R8 represents C, ¢ alkyl, wherein R9 represents C, ¢ alkyl or aryl, wherein R10 represents



In certain enbodi nents of the invention, Y represents a bond or Cl.6

al kyl ene (e.g. nethyl ene). In certain enbodi nents of the invention, when
A is -COwonoimo@s2RI is C1 _6 alkyl (such as CH3), an#cXdmopreeseat (and
may be Cl.. al kyl, such as -CH2CH2-), % is not a -heterocyclyl-Y-aryl-
group cont a| ning a 20 piperidinyl noie In particular enbodinents within

t h' S gr i%prheZelﬂ 1@1 lr}&)tresenlil% E)Qﬁyl‘&]\ll' l% - &b le.herem lI‘ﬁkSﬂ@"n{a&' E:Hlle?e'ﬁt a)ermgl &9%51&1&% Z

IS - or -

enbodl M@YC‘X‘@P“@x‘é‘Iffﬂ“’esaWnRMﬁ R, ?Qﬁ@do a(“b 1 W"R?ﬁ“ﬁ)b")q’“‘a‘ﬁ‘&’ Hbstigted by z may
be any afe ot iere aubjtltyents yicloadkiilthe shitd @ diiRiee] 30k waich bre beddcea fryth e @RdtyRtoRsistgy

noi eti e D, i ep) ing a combination of
two or %?lggeglqlg% %b@ kyl% lrlf&é)f arlloya Zégftgﬂ&q?n g“g?t ain instances, not
substituted with 25 haI ogen and/ or aI koxy (such as butyloxy). In certain

i nst ahc®d Whifpia fhe proggnt s a9s5t @ or nore such groups, one or none of
the aryl, cycloallcyl, heterocyclyl or heteroaryl groups of Z is further
subst i t bitaeditionhlrmba@libaisiof ﬁmetcﬁsméamf ghe inferitiSn, RO s aggrgtb sc¥ectre fremh @ay aykloalkyl, Ci.

particu r

ovent | o ot Plogfar GhRn g ! g‘% SRS [ R i) et o Bl
QRZ)(OIRWCI‘(S“C’EXS-‘NJ’G‘O% Tyl (suey R%' 3.8 cycl oal kyl ene-, CO-, C 1 4
al I cyl ene, -C(R2)(hal oCL. 6 al kyI) 30 and -C(OR3)(haloC 1 6 al kyI) In
those emBallilNBrst & 4, thewdkylei fops-(CHY(.RR)ridd-thedbel boind sptiatpile Ribstitwkd RithR& gfooy M ng,
t oget he e ] Lil0og9en atom and Z, an N-contai ning

het e?@c%g%&&gﬁ%lﬂsﬁgsosm Bl e s ﬁs‘%bsti tuents on the N-containing heterocyclyl
group include hal ogen and carbanp I WO 2010/ 007382PCT/ GB2009/ 001774 9 In
cert ai i SGrERYR HRSE fom MURDTPe nPF G, “GPI0sCRNEE)-af Ry FCRAER a L@ -OR M ky | ) |
C34 cycteariRp)-, (cgu@blozmsjleﬁa_-@(mﬁdlm ARk, )C1 pdikyled a8 o@rb)yHaloCpyaid gt abl y
tetrahydrofuranyl). Particular ClL 6 al kyI or C34 cycl oal | cyl groups of RI

i | ud I I tyl.
i ncl udeg el RY apeﬁgcﬁlmel:penaea%%l@&ee fmmqy SUC as B¥ilich nﬁlgﬁaé %QIIIIYL o eatiott ,959@ y

Alternatively may stltute
C34 cyc‘FseévaIkyl( e pensis RYRF)CY- e'g%’l‘ Fabiepty R3 may f?"%d‘é&ﬁth%'r?ﬁﬁd?en@éﬁf@‘ ““nge'hay,

for exangph d Zbe Noyatanpe 0psbetiiysoupwhel alappitiopyl) bebyituted) N any event, Cl1 6
al kyl, C34 cycl oal kyI ene-Cl_6 al kyI and C34 cycl oal kyl for R may be

further e om
h;dr oxyX%uR&%! &qi X HYMe'suc Itgfémrr%l Z_’g a%i %J“%(ds%ﬂ%gg 3’2%%%)?%415 >
hal ogenélf%h%%e‘agucpab‘:r) @Pi)b%ﬂﬂk%éﬂlﬁ‘ei kal kyl , e.g. haI onet hyl (such as

CH2F), particularly selected fromF and CH2F. 10 In particul ar enbodi nents
of the Z iwehktied froflaryl,She€eBodryt YGl; aadidatkyl, asdi hsérbdyupledacmotfhvhhydﬁ@xqpti@fanm hoxy.

In cer tsqssam@HPQQIr@m%@ctegfﬁow MV@%Q%,I .gcygl’o?lléyl Pha -%=he¢{e§c>§§; %{m&ﬁén%

enbodi ments n . ticular e _
enbod nePrE$ntof mexke H, At @h; %o absgut prd A N(‘F@?)@‘U)' or PERDFO;, Zrnpie Bpgrs when ¢ |
- C( R2) (oBE)eo- an@@(— Nithert)-ZR39y- fod, togtiaet GIRB ) adjacehimitatd a6l by R BDNAbBmMAS Of

h R2 x|
E:e(l? t ;:’]xe[e;':%’rﬁyc afl ﬁ%"r’ﬁ \%hlch%alyhé I %\3’ )ebﬁ imllb(%;:'taeck Xnowcri]eed&ahéugh Ibé(és) -CO-, %rls h%%&r A n

enbodi g @bt ateénd nyention, A is - CON(R2) - In partl cuI ar enbodi nent s
of the invention, nis 0 and Ais -NR2)CO- (such as -NHCO ) in particul ar
- 20 N(Re:pfekints a bhd at, hQIkyl@BITO] CORAL SOC, alkényRnel 0B A of SHEGS RAK(18R3) - (such as
-C(R2)OH). In other particular enbodi nents of the invention, nis 1 and A

is - %% F?t)ex%% Sal(i %%‘Lﬁolalkﬁsz%l\‘ggg'a)ﬁl 4 hetg;g%y(ﬂ?zgrouag %"E rnayab%()ﬁgjgwgﬂégsumtfd arn% IorC ul ar
C( R2) OHmore Substltqeﬁts &bk a%bf'c@w@m?d§lf%lfentt #d whirh eretseltied fr@zn bmerRaal@@ne a'édch
i ndependanisl naloemy], Glrdy,adyky| nitrsUd) -RS -0BIRAY LCOR4N -MIGRBAIT, | GMVIANRSRS, -Cs

embodi nent S 1 ResieS - ddnsRe PRESELHL ﬁﬁss%rﬁ%()ddéﬁﬂ%iﬁ ReRICHES, -NR4CONRSRS or -
SO,NR5R6-SHRS, C, alkyl-OR8, -SORS, -OR9, -SO,R9, -OSO,R9, C,¢ alkyl-SO,R9, C, ¢ alkyl-CONHRS9,
30 C,, alkyl-SONHRY9, C,; alkyl-COR10, -CO-C,; alkyl-R10, -O-C,;¢ alkyl-R11 (wherein R4, R5 and R6
independently represent hydrogen, C,¢ alkyl, -C;.5 cycloalkyl, -C,_¢ alkyl-C;¢ cycloalkyl, aryl, heterocyclyl or
heteroaryl, wherein R8 represents C,¢ alkyl, wherein R9 represents C, ¢ alkyl or aryl, wherein R10 represents
aryl, wherein R11 represents Cs_g cycloalkyl or aryl, and wherein -NR5R6 may represent a nitrogen containing

heterocyclyl group); wherein said R4, RS, R6, R8, R9, R10 and R11 groups may be optionally substituted by



In certain enbodi nents of the invention, Ais -NHCO, -NM)CO-, -0C(0)-
-CONH-, -CO, -CHOH)-, - CHOwW)-, -C(=N-0-Me)-, -C(=N-0-H)-, -CH2- or

- C(=CH2) -wo 20\0/(@@380/ 007382PCT/ GB2009/ 001774 10 | n cert aipaTaH20adv0veTTH S Of
the invention, X is absent or is Cl_4 alkylene (e.g., nethylene, ethylene)
or C2-4 al kenylene (e.g., vinylene), each of which nmay optionally be

Subst i t 44k 8Fmip MﬂstﬁlemwﬂlclaJnMe tHlsEHhHbr ﬁ@fexgnt an@Rhidl rd selebBa PR Fhl: %x%ﬁonsmtmg
enbodi rﬁts #{S a Cl lﬁﬁ % Iene group, %)Ipre erat?ll strai ght ‘chai n)

opt i ona‘f PRJOSEB DY HE Y oives AL (g PO eevgRos apminoy =@ pr tHlYoRRAEtYt ot hy| substi t uent s.
In certain conpounds, X is nmethylene or ethylene. 5 In certain enbodi nents
of the ViwrersubstmentygidrselpetidgromNy RRY,CP-hetematylX- Yi-€s.sairiraliny, andRY -ipgeyoch adyl may be

t oget herthaf-lJ]suBJﬁﬁlte@%%ﬁee&tmoPé dubREER Q8 RIN-&, hyéwxyl\jéw;ﬂ@rb rHaB?en haloC,

het er cy h%’b é’ 1 C v\ﬁ il di nyl, pyrroli dl nyl,” pi péridiny

pi per (Il%v he 'PE’EB ?’?151‘1)' Feh may optlonally be substltuted by one to

t hree hal ogen atons (e.g., F) or carbanobyl groups. In certain conpounds of
t he pr emémntherpinyvernifois, C\Zalkgerar spid, cytiedllal, eat yetero@3l @ hewotyobl boyd Z gsuch as a

het er ocpelo¥yclyl S8 Y) R subksBrutdihiGds: WBY nRfxpubst i tuted with one or nore (e.g. 1
to 3) substituents selected fromC 6 alkyl (such as nethyl, ethyl or

|soprop Cl. 6 cyclo such as cycl obutyl), hal ogen (such as d, Br
%&?”B “%F%{P?%’Fto(gtfjé%asaé“?% Yomethyl (e.g. trifluoronethyl)), cyano,
am no Cl_6 al koxy (such as nethoxy), carbonyl (such as Cl_6 al kyl -carbonyl

(e.qg. deeeydin conpmpisiexof| the @Verﬁorallmmyh Faishehyted fremgarylmbettroacylc &1.4 oyvichlkyl,
ami dep (&wabyc@s -CAr Basmmh-v-&1 Rk qgefchﬁmaw-ar&le cgg cyﬁiﬂai&yﬂ\@ﬁ&@@my )y

het er oc I obut | am no) 15 such
gt G R TR HAE ORIty SRR e SN RSN AT
t hi ophémntgloarylg¥-Ci.ol dycloatigl, , hmgrrop’mleY arly | -h@erogpyliy- mhtemafy) Hetaromybmletmblsl in
whi ch erfcr%cycglr YQ’,? gpwcﬁbﬁﬁyl hﬁ&e@&c?@)'{lw mylsahger%gl?r@%téfcarﬁa%n? h&gljocg'g‘l%pf from

t hi enyl Iirazanyl, pyrro triazol'yl, tetrazoly

oxazol wetemﬂﬁ?;b%ra\‘j pe linked @ A:05 & WA 2 oay %‘b‘t“?’ﬁ @b picarbansgnmof dieygroup Lh i Whep é2~‘b1 yI
pyr any | GO-pyichalzan Zyd linkgatyto Aok Byla,a cpiyani achdtiz thisytheans[ihar 2 5iliAdd to R X 6yl la carbdniatbai nyI

tetrazifpyl, quinolinyl, 20 isoquinolinyl, quinazolinyl, quinoxalinyl,

pteridinyl, cinnolinyl,,phthalazinyl napht hyridinyl, indolyl, isoindolyl,

azaindolyl, indolizin i ndazol'yl, purinyl rrol opyridinyl,

f1ur opy? Fegri §pbodinsA’ 6%’%%9@ Y SBBH b Paae Ay aﬁéﬂ‘éﬁé“o& Rp@yisnel-

benzi m dazol yl , benzoxazol yl, benzoi soxazolyl, benzot hi azol yl,

benzoi simténiaazoibgdlmenbeﬁzlamhtammvlyeh A be®z-oh s Qa,d%ilaz Ol.¢ydlkya (sachi am'aﬂa)zafmyx isdyl .

In part i e 0 I e 0 vl ,
pyr | et B o0 CIF oD ko HALCHE, STl P rh SIRPHRA by o -

benzth mpafz%fr@/wo‘etv rﬂ“d’é‘i‘ﬁiw Fkpgiments mtfala%wpp Zl‘%‘l?kéi‘i‘@]owlyl YAvenyl , oxazol yI

thiazolyl, furyl, imdazopyridyl and pyrrolyl groups. In enbodinents in

whi ch antjcumembodmedtsemy 'l when 9k «COHy(or J0OY(R2)) paNHCOWbraN(Ragcar). phenyl

napht hyl , or tetrahydronaphthal enyl group, in particular a phenyl group. In

enbodi mesma ehbodiin rro.Zexarﬁple Qﬂen%qméc?%or Nazitrcpfm' ik o, zsrgs,ﬁu Q@ SR Y]

may be Se cted frompyrrolidinyl, 30 azetid %/ yrazo

oxazol ic %@W hﬁ?rbeflrld?fﬁwma% %@?la‘% fpieties definsth 3 qvmammtlﬁlmmaqnﬁwnwm a

t hi azolcbrabimyibn ofrtyd @n mdtersydh, gravpd. e81@h @LdNAf1Z, ar@Xn muaiyilmstaaoeetrangabsundddaxml anyl ,

di ox i n af ur a

{ et r%ﬂi/ﬁ%jl? g?é?&é%yaﬁ!o@k’skch Jg%ﬁt&mﬁ yll CC{(%%I tﬂQ }’ wher?g‘ﬁ:érgf;ns%s gﬁ' 8? 863(’: rslucéll nyl |

t et r ah\FERSpSHIE oFefle Ry fhe awétcvaﬁwﬁl bﬁ‘%‘?%ﬁﬁ@ng?tmﬂﬂéﬂmm 2o ﬁmbwvtmyqed In

di azepaeinembadpaiy? is nbtagoliveioaryll gaicmain) ionyl,cHhaazeayr anyl , qui nucl i di nyl,
2,3,4,5-tetrahydro- 1H 3-benzazepi nyl and tetrahydroi soqui noI inyl. 35 1In

parti cyl ggr?cuaaioq]p&%@msﬁmbes ior Vs OfeeBF 5% tﬁge.tzidcﬁmg%' ereghayle qﬁ@“ dinyl,

t et r ahydr of ur any yrro dloxan Hlo ran

Lot 1 ah VRS BN PR hoCh PRy FCarmlesbiyamydt oy sl SGLMSLC v
2010300 QB8RRI h4R2Q4Y1P01774 11 I n enbodi nents in which Z is, or conprises,
C3_8 cycloal kyl, said C3_8 cycloal kyl may in particular be selected from
cycl opr C h t

cYCH PPk coEhAR Vo EXCARORSS Yo x RASLADEI L L L0BRE Yo Ml
cycl ohéﬁﬁ%engﬂ“% p*gd 3, nanp%lrcwtemgaﬁwte%@m BEYR: sPOSSEleI gubawpts (<1§r Té'f a¥- eayraynng
phenyl heterb&tigrgdap clufgHaRf@raaddaybapy.azol yl , pyridyl, indolyl, 5 indazolyl,
benzi m dazol yl , benzot hi azol yl , inidazopyridyl, inidazolyl, i soxazol yl,

t hi enyl, oxazolyl, thiazolyl, furyl, pyridazinyl, pyrimdyl, pyrazinyl or
pyrrolyl), C38 cycloal kyl (preferably cyclobutyl, cyclopentyl or

cycl ohexyl ) or heterocyclyl (preferably piperidinyl, tetrahydrofuranyl,
nmor phol i nyl, pyrrolidinyl, tetrahydrothiophenyl, piperazinyl,

t et rahydrot hi opyranyl, di oxanyl or tetrahydropyranyl),



each of which may optionally be substituted by 10 (1) a group selected from
-Y-aryl, -Y-heteroaryl, Y-heterocyclyl, and -Y-C3.8 cycloal kyl, wherein Y
repr esentwo2oboodis20, NR14 or CL.6 allcylene (preferabl pcrasrgdoemne)7s and
said aryl is phenyl, said heteroaryl |§ selected fromtriazolyl, thiazolyl,
t hi enyl and pyrazolyl said heterocyclyl is selected frontnnrphollnyl

tetr ahyﬁtraa;tm @a?af,lmndt 6t ﬂhatmsmle;pma,md ap,d (S £sod:,l3ctm9wl G, 8%9610;;%@1 guc@%&”

cycl oal k ect C or. ¢ one_ to
OO D eSO S B e PO SR Feih e O
i sopr opiptlyde n@hylcglml,mtrbmwcycﬂcwroeﬂeayabﬂuyyl achaddpattyt! ) hal ogen (preferably F,
A or Br), haloCl.6 alkyl (preferably trifluoromethyl), cyano, hydroxy,
ani no, thﬁnelykmym pt;eet%r Abh xsueietabexyalkﬁ} b@g%téar wtase ] SRXM! (Stféll ab ¢,

al kyl -carp b carbox oxy- car ony
(pref &rdb 195‘%%%8 ?@Bwr ‘?‘ m a%%tﬂ'ag)f CWBPrBW“Q’h‘Hﬂ‘i‘tPEﬂPé‘H‘C‘&L 6
al kyl -carbonyl, C3_8 cycl oal kyl -carbonyl, Cl1 6 al kyl- 20 carbanoyl
(prefer btbh);ﬁvmtqwélba [Charyolptllylen€C: Gyl 4nd th aayrlpedky( for BT mayalis! fyrthamshifsyifu@drivinio) |,

and =0, on\é’@? fngxle Qe é le[§ t3 grUl%@tseclec%ﬁ ﬁ%mﬁ@hx@f}l %96 IllEonsuc‘ z@rryelthoxy') YCl %Ik?lr @tﬁfl Xé

-Y-C3.8 c¥ IoaIIc¥ - Y- het erocycl ylI" may tional subst it ut ed b
one or WO ’t‘°ll]é‘ﬁtF <r £8)2a¢ balef i3 plth <o hal?f??fl‘?y ch 38 (3140, Paicpipgy Set?&‘F‘bgen
hal oC - foonalf #dICH(Such as hal onmet hyl) and Cl1_6 al kyl . In certain

enbodi ments Y is a bond or C1_6 al kylene; in particular enbodinents, Yis a
bond 10 21§ p&rﬂcuﬁ?érﬁtﬁhlﬂleQQMMwQ f(l Isl& &El@ﬁl@ymgubétlﬂl\{e%%ﬁl(ﬂ?drox; o} éetﬁ_(gx en X 1s .
present. In certain enbodlnents of the first aspect ‘of the |nvent|on Ais
-N(R2) qﬁm%P and nis 0, 1 or 2. In certain such enbodlnents R2
is H cﬁEWFWB weﬂheﬁrw%ﬁt%“°dcré -CON(R2)-. In alternative embodi nent s
of the first aspect of the invention, Ais -OCXO)- or -C(0)0-, and nis O,
1 or Z.mpwmhﬂﬂéﬂb®®¢ﬁﬁﬁPGT/682009/001774 12 Particul ar enbodi ments of the
first aspect of the invention include conpounds wherein: R is C _6 alkyl

(pr ef er@biniculBébplimeRI ¥y h, 1 sopropyl or isobutyl), C3_8 cycloallcyl Cl.6
aIIcerne- (preferably cycl opropyl methyl), or C3_8 cycloallcyl (preferably

cycl ob e | ea h C tituted by
hydr ox;/&f %ldi 8,0958%( %énn %%?O&edxay( %&é‘ ]8 403/ E@zﬁBQﬁRlé(l lg
heteﬂbd@@ﬁyberfBibﬁably 5 tetrahydrofuranyl) optlonally substituted by
hydroxy, C _6 al koxy, or Cl_6 alkyl (such as nethyl); nis 0, 1 or 2; Ais
-N(R2) GQpartlchQn(b))dlmemmN(em'}mion,'AGQG(RZ)@RB?)(QQﬂ%I)ene, 2GR Al ok YdoiR?).-.

C(-N—OLRS - or -C(--CHR3)-; R2 and R3 are each independently H or Cl.6
al kyl efera _ is -N(R2)C0- and X is absent, R2
may forn1 ogepc%$mﬁfaﬁ %ﬁmmg‘ ﬁbgﬁﬁﬁ Kﬁrogen atom and Z, an N10 contalnlng

het erocyclyl group (o tlonally azetidinyl, pyrrolidinyl, piperidinyl,
pi per aZP fs7einsmbadistenth ol theiprentionnd isoFENG&2xbl v azeti dinyl, pyrrolidinyl,
pi peridinyl, or norpholinyl) which may optionally be substi t ut ed by one to
t hree I‘Ia|p€)1g&ﬂhr aﬁlﬂdmneﬁﬁroefﬂerlﬁsbht)bn,lzr) ;s BhndyA 1sC-al(ltZ)(D‘(y-| (s&h a€ ANHEOMY pagicOlPs; X

is a e thylene) or C2_4
Ike%@ﬁgh@%?pr &égﬁFyI§¥% e%%@ §8g¥8 ¢ é§pﬁﬁ% ionally be

substituted with a ClL 4 alk roup (prefera nmethyl); and 15 Z is aryl

( pr ef er'aBih§ ppriery Pybodimepte Pb‘gf’r iprentiqsy B dpabf j Hgléé%l(wh asgMHERY lor COMNER)as
3- pyri dyutd as CONHI-)yxh particiiha ZOON(R2)- b &icthenthtddiglents, n iOPMAEN Ri-@QROY(YR3)- (such as -

'n]danRX§P % i mdazol yl, isoxazolyl, thienyl, oxazolyl, thiazolyl,

PYri dazin PYrim dYl, pyra2|nyl or pyrrolyl), C3_8 cycloallcyl

(preferably cycl obut cycl open or cycl ohexyl) or heterocyclyl

( pr ef er'apir{insPpRopRdy P%‘}‘T invgngien, gﬁ?’ﬂ%@fiﬁ ety ndeperdeng i bl ar iby4 alkyhysrgh ek methyly fn

t et r 2 ydniodldl iempdaeiyts, R24 Pehpdhiaydr embodintemb) R isat. hi opyr anyl , di oxanyl, or

tetrahydropyranyl) 20 each of which may optionally be substituted by (1) a

|
Oyel barfeftan ol of o iblenen {1 RENACOS Mol PROPYOME. . of7 S0
(prefer PVICXTE?WT%N%) -CHMOx FHaroy tCGEHasel ect ed from

In certain compounds of the invention, where A is -C(R2)(haloC, ¢ alkyl)- or -C(OR3)(haloC, ¢ alkyl), the
group (haloC,_¢ alkyl) may be a fluorinated alkyl, such as CF;.



phenyl, said heteroaryl is selected fromtriazolyl, thiazolyl, thienyl and
pyrazolyl, said heterocyclyl is selected from norpholinyl,

t et r ahydrwbuenawph3s2t et r ahydr opyranyl and pyrrolidi nyl, @ot/csoa/(G3773
cycloal kyl is selected 25 from cycl obtih and cycl opropyl; or (2) one to

t hree substituents selected fromGC .6 al kyl (preferably nethyl, ethyl or

i sopr opml&mlrﬂ%tﬁaaﬁl@m; o & gmmnv xFis afsknt QF Lﬁfll ’alk;'l@rlqug.,_?.gr ! eu(y@el;lsfoe Icgbly

trifluoromnet ano, droxy, am no erably nmet hoxy,
et hoxy %‘fenﬂ%&r%ﬁwéw e@i *a?hkw opt@a?lbaﬁwbﬁwé‘fl@ﬂ m}%@@wf; methyl).
hydoxy-substituted C1_6 al kyl -carbonyl, C3_8 cycl oal kyl -carbonyl, carboxyl,
Cl_6 30nghkiodar embsdiamnig] X py £ Cerdityleye mﬁm@tgfﬁwhbmgght) chaig) baiomjily ,h@]ngﬁone or

al kyl - rﬁ&pérgowo(3pﬁl§ﬁo,@5,aemyt/suﬁm{ut}xé q,aéen ﬁxundgg@maﬁ}m @,mt@fene( such as

met hyl am no) S present may be H when X
Is absent and A is -C(fRZ 0R3) or N&"ﬁ“%
2010/ DOP SEBBCTPEEDE G5 17 9%0% 37 & e NRAT e ?&}éﬂ’é@“ & ey demetopdy” Mitom

- Y-ar Y| the -adfadesxt gifreufi \akom -and €3 a3 Atainaiinlg yhetegaghlyl Yerdupt (elrgo(nyﬂildynyl pRiyolidiayl,
option
ydr oxw%dy‘ﬁﬂ%?&%%ﬁlﬁgmﬁﬁ SHRh PSR BUP B bRy SELPRF ot en . 6

al kyl , B)orgfpameyl grouRghen A is Cl4 all cyl ene, said cycl oaI | cyl, aryl

heteroaryl or heterocyclyl group Z (such as a 5 heterocyclyl group 2) is
substitid tc&ﬂun&iombﬁﬁ&st of Whet fiesény thivé@iyn, ZGE 2y heter@hiryl,afyd cydivalkeli di het\ﬁﬁ@ﬁly]AeaicB of

CON I t t

| nvéﬁl)%hﬁ&l gt Ibu eP Eg%%p‘gttngg orvfﬂg? ggnﬂ& Sl%gtlt&étl}géefléc E Flﬁ?“ aﬁ yl %1 ag%eth{lhyl

et hyl ) ! @3sogropylk CoelyKyAlkyl (e Peevalsbyyll heoesbiteapas 6% d]@@ﬁt apfky! (sysh pg

(10 Af | ShatofaedRa)(€. Qmmnomaﬁylﬁr@arﬁﬁnﬁﬁcm&xy @dﬁpemdﬁcmy yarlkcbngr(s@iaseic Qhlkyt!
rerera en (S}

ng t hyl eng)f'?/yl %Egl A« tﬁﬁ,tcgr%(%( FCI 6 a?koxy ré)b? methoxacz{f’l%gnﬁg a (lcie%t(seurclgas car lerPoyl Cis

( pr ef eradifyl-sarhainpd r(mumvghb/lcarbwmovlét h%ﬁwmiﬂpwnarﬁw Yyclabaiylamig, Wimqapyhmyw) aryl

opt i eNaklc adiBeryH 184 hdiddaBAl(sBRY aOBE0lyR (iR EINEpySHOSIL thioptRAVI, spy,s@idﬂaglt R6kplhdlifyTod 5
Cl.6 al %éf‘ referably methyl, ethyl or isopropyl), halogen (preferably C
or Br),P

1 6 al kyl (pref erabl y trifluoronethyl), cyano, hydroxy, am no,
Cl.6 al koxy (preferably methoxy), Cl.6 al kyl-carbonyl (prefer ably acetyl or
pr opi onyleinbodimyeatis ax yhighub & prt qgmwescie.tﬁowlmidbetaqowwype cdecksd bpin thignyl, duryl,

al kgxy fGl@faBQ nwno(yp m&&yla@&a\iolﬁemﬂﬂa&m@yltmuogﬁ o%adﬁh’cﬁyll oladuk&bryp aoheay! |

car pano car

Ca DR Sf P oo et S b Ik BRI copp A

Rl i 20 Glog@inglinKly | qu@zofimt, e fémcaidinyl, rmnnwl Ginneltriyly | Phttolzitih oybibpaditey| indolyl,

( pr ef eriﬁ;ﬂldmyf,: y&LiQ&Wl,y lindgl'fzinq}h/ Cin@a@@ﬂ? yﬂu)iz;xyl,n p&/ﬁokgiyridinyl, fluropyridinyl, benzofuranyl,
isobenzofuranyl,  benzothienyl, benzimidazolyl, benzoxazolyl, benzoisoxazolyl, benzothiazolyl,
benzoisothiazolyl, benzoxadiazolyl, benzothiadiazolyl and imidazopyridyl. In particular, said heteroaryl may
be selected from pyrazolyl, pyridyl, pyrimidyl, pyridazinyl, pyrazinyl, indolyl, indazolyl, benzimidazolyl,

25 benzothiazolyl, imidazopyridyl, imidazolyl, isoxazolyl, thienyl, oxazolyl, thiazolyl, furyl, imidazopyridyl and

pyrrolyl groups.

In embodiments in which Z is, or comprises, aryl, said aryl may in particular be a phenyl, naphthyl, or

tetrahydronaphthalenyl group, in particular a phenyl group.

In embodiments in which Z is, or comprises, heterocyclyl, said heterocyclyl may be selected from pyrrolidinyl,

30 azetidinyl, pyrazolidinyl, oxazolidinyl, piperidinyl, piperazinyl, morpholinyl, thiomorpholinyl, thiazolidinyl,
hydantoinyl, valerolactamyl, oxiranyl, oxetanyl, dioxolanyl, dioxanyl, oxathiolanyl, oxathianyl, dithianyl,
dihydrofuranyl, tetrahydrofuranyl, dihydropyranyl, tetrahydropyranyl, tetrahydropyridinyl,
tetrahydropyrimidiny], tetrahydrothiophenyl, tetrahydrothiopyranyl, diazepanyl, azepanyl, indolinyl,
isoindolinyl, benzopyranyl, quinuclidinyl, 2,3,4,5-tetrahydro-1H-3-benzazepinyl and tetrahydroisoquinolinyl.

35 In particular, said heterocyclyl may be selected from piperidinyl, azetidinyl, tetrahydrofuranyl, pyrrolidinyl,
dioxanyl, tetrahydrothiopyranyl, tetrahydrothiophenyl, morpholinyl and tetrahydropyranyl groups.



A is Cl4 al kylene (preferably nmethylene); R2 and R3 are each independently
Hor CL.6 alkyl (preferably nmethyl); X is absent or is Cl4 al kyl ene

(pref er abvo 20mdoyisene); 25 Z i s heteroaryl (preferably pgmiaBzbowmn774

pyrrol opyridinyl), or heterocyclyl gferably pi peridinyl, pyrrolidinyl or
tetrahydropyranyl ), each of which nay ptionally be substituted by one to

three syhsbidhtaRtiswasl p@t&doriqun@ém Y Q R/ QQ@@&B@J&@%@Q%@QHJZ%%&@ 6
al kyl (prefeyrabl e or._i'soprop preferably G or

Br), hat®tyelsPramie ey baﬁefcé 035%{) ‘EYF'P‘PCI"XJO?YF)‘H%—P%M“? cy aﬁxbgrowd?mmcambho
Cl_6 al frapxayclpipryd fepaiapbityl ambdybioheyyl gro@h. 6 al kyl - carbonyl (preferably acetyl or
propi onyl), hydroxy-substituted C1_6 al kyl -carbonyl, carboxyl, ClL 6

al koxy-g @Wlems&ﬁrﬁgnﬁr 2k yryln@;eﬂ%M%npf?rﬁéle)oarypﬁ)r@erw}:}pﬁl)l lg’byrﬁ?ir 9195];‘/1'

car bago‘%%lz%gl al k% ar bano réjpr ef er? 1 | carb )c{ erein
sai d r‘W“B‘Fa Iy ?“6%%@%}! HagoRyTidy ("§19‘&2ﬁ yhé“‘a“zﬂé‘t Bty etWL gy 2) i s
subst i tfutyk ghyrddazihybagtimidyl Ipytagigt ox yyrroGR3CAr cysialkyl I(prqiférﬁlily wloﬁﬁtylc oPpeuyt sr
defined, a&ﬁgn)dl B9 hret@roz,gaf;l p(pﬁeqe@mwgplge\q&nﬁar@t%g&mm gﬁg yg)?;,&{ i@l cy!

(preferably ycl obut In certain enb such as
pi per i o‘FtW’(dmﬂb‘gPlh‘F"él P'ﬂ?’ﬁ%yl > frahydrothiopyiany o 9rea 91 ‘)"tfahv%‘i’r’éﬁn%y be substit ut ed
with one to three (preferably 1 or 2) of the carbonyl-containing

subst i teachpif hickethayropdondily Hemutstivatedstyi d par agr aphs. Al ternative parti cul ar
enbodi nents of the first aspect of the invention include conpounds wherein:

Rl i 50 Glydhrddp Kordcred ﬁ&ﬁfxeg.?plwherfg?&arwh( RferoSfcllY lada -vS; %ﬂ&}loa' lcyl (preferably

cycl obutyl” or cyclopentyl), optionally substi tuted wth hal ogen (such as F)
or Cl1 6 . alk such_as Rl is terocyclyl (preferably

C et £ amISE L SRGETS S5Bth B T it PG it FeEArg: YT oS PSSt A | s
- CON( RZipterogry! is NEIR29dCHom  tfR2olyls dmélelcﬂl@dylfanawiahm,dsa(dlhe&r@kd{yI1s cpecef groabl vy
met hyl Iwrphbﬁfgb%xﬁyhmmr%yﬂ &aﬁ@&wanwana Mhé%nﬁun&gzluﬁae Bed %gECYed

met hyl ene, et hyl ene, propyl ene, | sopropyl ene uty I SO ene)

whi ch rFéSPbB%( ‘6[5’(‘1“(3??8’(11‘3{ substituted with one or nore Cl4 aI kyl (such as
met hyl ) or hydroxy 20 groups; Z is aryl (preferably phenyl), heteroaryl

( pr efer(Ahyto thyseaatolitydnss sglyataddipm (such as 3-pyridyl), pyrrolyl, isoxazolyl,

PYri dazinyl, pyrimdyl, pyrazinyl, thiazolyl, oxazolyl or furyp, C3_8

CyCl oal d QMicyl (p?éf@itﬁ%r tﬂ&lll)?l' eﬁlylcur QQ@W[))C;?EWQQ&Q IZ}ngé(rgl'll)y éyclgmrﬁ)f lﬁfo@@xl(yreferably F,

pi peri di e(%? drofilran ol i ny pyrrol i1 dinyl

tetr ahﬂp%l%rh E’ 1 (prffé{a?léﬁv%?rﬁtb%}l}yil)WPno ]ﬁidﬂé}‘ éEl'nﬁﬁl % alkoxy (preferably methoxy,

t et r ahyedoot b squpaxyyl C1sChlkykarbphyl dpreferetily ateyythy ophaxanyl.) alk&p-cabahl @feferddiych may
opt1 On%eklﬁgxﬁﬁboﬁl&pSJa}bLH(;y?quE}XX)(ngstlgteg r(,ot%k%%gar&ﬁlﬁ' f E)Q[&lk%hg}r)(xx# alkyl-

- Y- het er oar het er oc

représ éf‘ff"g“oéil (Brﬁﬁﬁbly@ethNF&['ZPm(’%'&Ehﬁ aliylapgp (Pr?f‘fra m‘BhYéﬂnR’jPP er=Q.pr ef er abI y
nmet hyl ene), and said aryl is selected fromphenyl, said heteroaryl is
sel ect ediertin qubstitnan® 26 ydlectet! b 2 0kiyl, ;Y- hdﬁr@fwl Y an! glcypmlng ahdy-ly; heﬁﬁb)dlyl may be

het er O%}{t%lnmy shb%tlt%t@!l ﬁf&n%%r In'c;l% c};{;ﬁﬁﬁ%ggéléc Jrom ] t—%caagé&g,oc?/gn%r 1? P hix(l%en .haloC

tetrahydro pyran rroli i's s€lected

from cy&rdpiah mhalarﬁﬁhyéw%ma |: or
In certain embodiments Y is a bond or C, ¢ alkylene; in particular embodiments, Y is a bond.

25 In certain compounds of the present invention, Z is H when X is present.

In certain embodiments of the first aspect of the invention, A is -N(R2)CO- or -CON(R2)-, and n is 0, 1 or 2.
In certain such embodiments, R2 is H. In particular embodiments, A is -CON(R2)-.

In alternative embodiments of the first aspect of the invention, A is -OC(O)- or -C(0)O-, and nis 0, 1 or 2.

In other embodiments of the first aspect of the invention, A is -C(R2)(OR3)- or -CO-, and nis 0, 1 or 2. In
30 certain such embodiments, R2 and/or R3 are H or C, ¢ alkyl, such as methyl.



(2) one to three substituents selected from WO

2010/ 007382PCT/ GB2009/ 001774 15 C1_6 al kyl (preferably nethyl, ethyl or
i sopropylwo 2hloogmsa (preferably F, G or Br), hal oCl_6 aCciydB20@voeimaably
trifluoronethyl), cyano, am no, Cl-6 #I cylami no (such as net hyl am no),
N, N-C1_6 dial kyl am no (such as hydr oxg opy!l (nmet hypam no) C _6 al koxy

(pref ermicmarr@&bbamyms &t HOXMt Rpeck SPRE %@ﬁ%h chaa@onﬂJolﬁML WhaLRORY Ls ¢ praﬂiy?f abl'y
acetyl), t bonyl re erabl% met hoxycar bony

car bam‘ﬁﬁegra X‘é‘r ijm%m%f’rdéﬁb@ Ceb?yé‘P@ A plse W‘éfarl"“ﬂé%&‘)l")’l’yl‘?ﬁ}lﬁ’boxy
Cl_6 aldcyldss ayvtbalk@: (poferafly macjoboe! bt epblepeniXl) @ctpofesigelt maywbpeiveiln bs sidsinittdient s of
Z sel eqlg8f rOM ax@r ¥! one \Srh%eﬁa%aag' Rty ga'F L cyl rangd aﬁnr@ 15" B Ql,bs_/g may

be optlonall ‘Qubstitut ed one or nore su tuents se

hydr yetfa&xﬁé%aany}% %?%ﬁllyrfatrsa‘a@%bwerew Sss APy, prefh o e Gueh A ety uch as

hal omet hyl) and C1_6 al kyl. 10 In partlcular conmpounds defined according to
the precedilpg2;paragraph, Rl is C3_8 cycloal kyl (preferably cyclobutyl). In
certain conpounds, Ais -CON(R2)-. In certain enbodinments, Z is heteroaryl
(such as;s W(kkfé@z ' @(Y(b) OrCOWI(i) d)dd CM@%(@E_”))”@/A éﬁ)lglleﬁy té"(t'lh td’lﬁﬁ dor%(te € to

t hree (preferably 1 or 2) substituents sélected from - Y-heterocy yl (such
as nor lid 6_al kox (such as net hoxy) and Cl1_6
alkylaﬁ? %yﬂ% %Exﬁgﬁ §ﬁ¥thRY(§“?ﬁ“§EE ance with a second aspect of
the invention, there is prOV|ded a pharmaceutical conposition conprising a
conpoured vaerd ESdN@Q)QQa and@isfabseryt R2amgydartn, tofethehweithi thevadiatdnonitrogeget hdiZ, wi N-h one
or npy eornmﬁmeeda;cm @Johy(oﬁsaﬁﬁgta@eahl LSS RbIRIi ) }nﬁmd PlaF Easzwt brphGIRAYP AR 1 ons

of thISIn nt| o f oI e conpounds o first aspect of the
present ’°|eﬁ fiak Vl‘yl %ng H‘l‘ﬁ' > REREARY 8%11“1"9“056%%‘&‘%‘61”@ oRtignlly bg supstitutpdhyont Rer eof
W t h anyeqihlagaraoas (pradadblyg).atgbptbalyl & cabantaykgroup0 adj uvant or vehicl e.

Phar maceutically acceptable carriers, adjuvants and vehicles that nay be

used ikt E@ed@ Bag @@(&ﬁ(ylteﬂe(zﬁ'lsfeﬁﬂm%&lgﬂe gpgth)@ne)toht“ alk%ﬂé {p%ra%ry%n;yﬂge? %ach

conventional | har maceut i cal "formul at'i on

i ncl ud@™™ a’t %’l"@t?ﬁ%ﬂy%l: F“i’?f“t“@?ﬁ' “E“Bacstr’dlﬁ’ll %’“%Bf@%ﬁabléf"ﬁ%ﬂbla%d starches, i on
exchangers, alum na, alum niumstearate, lecithin, serumproteins, such as
hurel¥ Zeis am (atefmmyrmhenblmfh&tenoar’yb(n@&taalmmmzoml@hnm(smihos pipaided, indplyy, Gﬁfaioﬂb&

sor bi C v@GinHda 0t Qéédtﬁiﬁb@mxﬁﬁizﬁpynﬁﬁr Lﬁla?ako&l' YSGQEdlﬁ eihm“}it K8ty Oﬁna%% URg) ed

veget abl e fatt ﬂ , water, salts or electro , Suc pr ot’am ne
sul phatplérl aﬂ?ys’oél’ﬂ‘r‘ﬂy yﬂ?“&ﬁ‘é‘n oh st €5 %‘f’%{%ﬂaﬁ{ef%‘dr@g@hutﬁhemm orsodi um
chl or i delohziyiCc os ah¢tsqcyc1ﬂl | (priefdably S iplpeidinyl, nﬂﬁgrlﬁl@&toﬁiﬂan'ylfl sabiphaa;de pyeligiwi,ny |
pyrroli o o Stiox N coI sodi um

car boxymnet hyI cel I'ul ose, po yacryl ates,

pol yoxy ene bI ock ners, polyethyl ene gI ycol and vvool fat. The
phar%éggff‘%’é‘l "Ef‘éﬂﬁ*fﬂ?gﬁ"%’g?ﬁ‘f stigfedPli s i nvent i on may be administered orally,
parenterally, by inhalation 30 spray, rectally, nasally, buccally,

vagi nakl)y gonp sglegtedifipm YpindRY dteroagleY haerpeyclgk ald -edyg aytlsdlky@it i on i s preferred.
The pharnaceutical conpositions of this invention may contain any

convenih@aaly B8t oﬁd @hﬁﬁ lﬁieﬁ@!t 'aﬁcﬁLAeXpr@@ﬁﬁP Ll@tp+1§16f: gl{drs'aﬁ a3 is @éiéclé}f aphs or

vehi cl e The .t erm par as_ used herein 1 ncludés subcutaneous,

intrac a‘?eaﬂe%ﬁé‘etmﬂi’l SVER ‘ﬁ om friggopv, thiezalyh dyenyliapd pyzazalyly o hessrocyclyhispeleirdovi al |
i nt r as frem madkpholingl, Kmﬂyeoﬁatapyll tatahpdrgstaoyl ahd pymdliditil, raad sadC Al cy¢loWli@T fs is@étiear

i nf ysi @%Eﬁ%&&l%@%cloprm 2010/ 007382PCT/ GB2009/ 001774 16 The pharmaceuti cal

corrpOS|t|ons nmay be the formof a sterile i nj ectabl e preparation, for
exarrpl stﬁgn I e i nej (g abl e aqueous or ol eagi nous suspension. This
suspen ?@V SRR e™ccor ding to techni ques known in the art using

sui tabl e d| spersing or wetting agents (such as, for exanple, Tween 80) and
suspen@i.qakyaperfiradly didtel, sthelr drliepropy)etda@bl @referablyay; &t orady), ialyC 3 lakkol (hefcablst erile
[ n] ect gpllu@roﬁgﬂln)lﬂt !:)Qﬂ) gdr&ymsb rhlléog' @re@%ﬂl’ytrf?&(ﬂogy %thgg'r (%n}ogrle@oa%')yfl ]Ot abl e

di luent or solven [ as ‘a solution ng the
accept &%Woéyl\férﬁfe’é\’lé §°°&'Hdh>§8’fy\fé‘?ﬁ‘§“ef' rat al}‘PﬁVarB’é‘yleﬁﬁl Qgerdovipabordnisrbonyl Clwat er,

Ri nger algoxgobrbdnylon (@efekabls Ot w¢thagy@dohy) chibandyje 6Ql ubik@RarbinbyRddprlefeQBly

steril f I d as a solvent or suspending
medi umﬁletlr%iaﬁ%ﬁ?}g’ %Urag(glglgﬁggﬁc@q%{n%% %@(2i &%?may be enpl oyed i ncluding
synthetic no- qr diglycerides, Fatty acids, such as oleic acid and its

gl ycerf G@Yg‘g"r‘ Wi iy Besealr & Z i Pyt “ihﬁ‘)fﬁébsﬁ?‘é’ﬁ?a“r ArYERO)i 6 NRDSBhes, as are
natural 10 pharmaceutically-acceptable oils, such as olive oil or castor
oil, especially in their polyoxyethylated versions. These oil solutions or
suspensi ons nay al so contain a |ong-chain al cohol diluent or dispersant
such as that described in Ph. Hely, or a simlar alcohol. The

phar maceuti cal corrp05| tions of th| s | nvent| on may be or ally adm n| ster ed in

T I rc L 1



15 These dosage forns are prepared according to techni ques well-known in
the art of pharmaceutical fornulation. In the case of tablets for oral use,
carriers wbi2eto/mmrs2commonl y used include | act ose and coPoTSIBRD@IMN01774
Lubricating agents, such as nagnesi umﬁtearate are also typically added.
For oral adm nistration in a capsule form wuseful diluents include |actose

and dr |vﬁfére91c%ﬁl§}t1t§$n@sr&|2 selymrfroﬂxcweagmSY%U@QWSJYQ@%cﬂfoﬁkﬁqm RiRleRE dﬁ@l Rhebd VY,
i s conbi.ne

t he actiyve si f and sus ents.

1 o b o Bk e R St s b o S B e ot
may be adktbhach as Miangdtyband&cenliyl, cal conpositions of this invention nmay al so be
adm nistered in the formof suppositories for rectal admnistration. These

CoONpPoSidH.RRAS whaNAbE cm @m&@dsam’cﬁmm Jarft, GQIBRHN HRkrobyiy gloBY ONGLANKsW th a

swtable non-jrrit exc ich 1s salid at room tenperature but
i qui~d "gEropse! g”%‘ﬁ’tzgl's S\‘bg%téq"égﬁﬁ‘ 3“%1??’8”%99‘1‘0% will melt in the rectumto
rel ease the active conponents. Such materials include, but are not limted
25 t o, awdelzihwhdingyis CONERWas land pol yet hyl ene gl ycol s. The pharnmaceuti cal
conposi tions of this invention may be administered by nasal aerosol or

[ nlhlal i—tl‘a@i&larmgﬁlﬁ&@mhé hQNZpRf 6f B %Q@'ftl@nd uﬁfﬁl@@f&dp&gld; glhérﬁlg hg' HUES alkyl q
wel | - ation and may be prepared as
sol ut i gw\éﬂagﬁy ogf ’(q’ng’ b@h%ﬂ"(‘j oﬁ%’q F#?ffﬁ {?g‘wgur %Flo‘lf?tﬁ‘gr suitabl e

preservatives, absorption pronoters to enhance bioavailability,

fluor oclafrbons, and/ or ot her solubilising or dispersing agents known in the
30 art. The conpounds of the present invention nmay be admnistered in a
dosejofa mrqrnebrk)-t o around 20, 000 p. g/ kg per dose, depending on the
condition to be treated or prevented, and the characteristics of the

subj ecty,bej oun I n many instances, the dose
may be ar odulgllgarie ?ﬂm&e %’ﬁ%’ y?ﬁb@“ﬁ‘?g&” e g’éé The dosing reginmen for a
gi ven conpound could readily be deternlned by the skilled per son havi ng
access % Hab3mt eris G+ @lklene drreferably meAyle2e 0/ 007382PCT/ GB2009/ 001774 17 In one
particul ar enbodi nent, the pharmaceutical conposition of the invention

addi t i araheeyoaO(FRfcrHBDyRdYD, @ hetdtoryyldstckerablppipdrid Mgl orvrapldapyrmgBut i cal

i ngredi ents. These additional active ingredients may be agents known to the
skille ion of the diseases
ment i o%acg%f‘m nga?/ﬁpt gbggﬁ%gﬂibﬁf edtbggnetgéﬂf;m%ueﬁ Ctgés/%g{l:t t he pr esent

i nvention ovi des a conpound according to the f| rst aspect of

| vl ConaR a5ty FOH 8 BB nter GrREBCEN R b peets sk (PriGEbln

t her apyriflubtlometh§lp Wydnb, 1@81EE taminb "€, 4i alkéSN {preBitabBl AMthEX@)S ca6 sioNPaboadl @Reabli ng to
the fir ade l%§ 3}?03&0119{ h%i"rng sqysﬁmtehcm 6 ﬁ(Bl -Grbs rrpé%?olo%){cl 08 %g{? bogyl reI"epaglysecond

aspect, reventi on I on

dev eI 0 ﬁ?ﬁ?ﬁ’tycﬁs?onxlif (pt @ﬁlea"a/ﬂ éaf ‘?Opﬂk‘é@aft“& L ki-etkyhiarhameyd (Prr @?f et Why&eqbarmyi)y ,
wherein the provisos to the first aspect 10 do not apply. In certain
enbodi IFerttiess e@bodinieers fod Uliet firstaBpRC bf tht idveditioh Shcluds eﬁtﬂﬂ)dndst»mefeﬁl rang/ipy ak@ur t h
prov S e Londi tions whose

deveo Sp?n%f%]r?n 1%@8@1‘1 l)rreﬁ%lr)rgls&rsg)t)cllog@“{@ﬁ%r}{bl Cyc{]H“Wmcy rté ‘eptor activity are
known to the Skl||ed person. 15 In a fifth aspect, the invention also
provi d@8% nethod of treatnent or prevention of a condition whose

devel opnent or synptons are |inked to histam ne H3 receptor activity, the
met hod Acofipraikglmdprtfmblachathyléns), r at i on, to a subject in need of such
treatment or prevention, of a therapeutically effective anmount of a
COWDOU'RQa&ﬁ%%&&@a&ﬁn&e&n&éﬁﬁyﬁbf@,6a§ﬂl&§8ﬂratﬁym£t .invention, or a conposition
according to the second aspect erein the provisos to the first aspect do
not ap In. ce enbodi mnents of the fifth aspect, the first,
secondIQJ %/?lﬁselnb"r f‘h‘enfé%?fffwlw%weg s to the first aspect do apply. A
conpound according to the fourth aspect, or a nmethod according to the fifth
aspelt Z inkeeraiyh(ptefreabtyqryddyl prnyrrolepyaididyls or lg@rocytyl tpnderabbipeaitlinylaryudidgysyrst em

I n certahiyasphaghments, the condition to be treated may be selected from
sl eep di sorders ?such as narcol epsy), 25 cognitive disorders (such as
dementi a ent i onal sor.der such as. attent ef| cit hyperactivity
di sor dé?ci‘ f’f‘ﬂé‘ﬁ}r"lﬁ’ﬁgﬂg’ﬂﬁvg ?“\%é““&“dzks&‘cié"r ¢ %ﬁ'ﬂ‘e?ﬁsek (glbhl zophreni a,
epi | epsy, pain (such as neuropathic pain) and obeS|ty In preferred

enbodi ments the condition may be selected from schi zophrenia, Al zheiner's
D sease (AD) and denentia. In an alternative enbodi nent, the condition may
be selected from narcol epsy, pain and obesity.



30 In particular enbodi ments, the condition may be selected from

nar col epsy, neuropathic pain and obesity. In a sixth aspect, the present
i nvent i orwprow/@ess2an i nt er nedi ate conmpound havi ng t he POTMaB2809/00Y104
2010/ 007382PCT/ GB2009/ 001774 18 wherei,n n, A, X and Z have the same
meaning as in Formula 1 above, or Z- X—ﬁ- toget her represents Cl -6

al kyl sutf oyl @¥ferablyi héua, eh@i Q9o G0 @R (REfrabl @ﬁl@ahgem&e Qrz&%p;&e@dlkyl

oxi e, anlno am no ah¥ac ed to _an am no protec S roup Isulfonyl
and whePBRYPmFtYY: SYAno RS Yo% Cib KPRy m&fg’aﬂr Irrqthmﬁ/ 0 'r6d8<érl Crar?a'ryl @frfea%y

| i nked 4cetylXoroproplonyl) ahwarazgsuderiutal O slkyd-Baronglp Rirkixpls Cas pikparcabotyy kprefaated v,

and pro i T b S 2-,

s not MHétﬂ) V\% E'I%E) C;‘A/@)% Cf&}/l c%bong%ag)l%agrb# Cbufﬁ]é’l; cz(lzrgar ogln(grle%ggly%efhglcarlgﬁl%@ﬁ

-CH2-, Zis not H is tert- butoxycarbon% nis 0 and X
is -i %O\ﬁl}cwald hzteriogrylrﬂﬁhetgocyalﬁbgroup %%ﬁh agpa hgterorNeroup 7 jisgsubsti ted at least with

tert - butyseoycarfmr@l or H nis 0 and X is -CH2- or -CH2CH2-, Z is not
pyrrolidin-2-yl 10 substituted with oxo, phenylpropyl and acetic acid
SUbsti t y@RiSar bétnpat h&%d%co‘?&ﬁ%qg 'tHJ‘EF&Ee’Emeth &%g&bﬁ‘st f{‘l | AP SJck)alr%'l Petaii, Z

have the sane neaning as in Fornula bove. In cert I'ments of the
si xth apeRupyD- Jn qedaip srphedigrents, Zys lesfemﬁ:/c\lml &u%z a&epmwylamm Try} @r.tetraéﬁiéﬂvme s of
whet herwhichamigtbabubstingedpiifhenasi tiyd (pieRtably Y Jor 2) of tHeRarb@iyt-@h@inRpbostinveriginef t he
srxt ?ﬁBﬁF pgyr AIs -NHCO Jis H nis 0 and Xis absent, Z is not
C ro- ﬁ% - met hyl propoxy) phenyl ] met hy1] - 5- met hyl - 14 pyrazol -3-yl . A
preferred am no protecting grouF i s tert-butoxycarbonyl (Boc), although
IIIS

many ot MEayeperienar frbogimsai &f i first arscual SiRAvERsoR eleds compqupdspEising Ris Sr¢ . The
met hodsaligf (paeheblyi nfhyBa? dihy IR Ry &tloakyl @twé?abnro@&lamtyl mgycgcr;emg oﬁ’tl’oﬁallty Reps@utdi ch

woul d C\9 Hx\{'lglo%engsqal ;Js ¥) pr é:lfoq§ gsuchraglna[gl 15 he%ﬁgcl}l reLha' ly te tnpalhecp (%ﬁugra' )y pe or

group be lI'e t ods cri I’n sta iwor ks
of refePEWE@HWW“§VﬁWHE?NémWEthodology, such as Kocienslci 20 (2004)
Protecting G oups.: 4th Edn. Georg Thiene Verlag. In a seventh aspect, the
presentnisventi on al so provi des an internedi ate conmpound having the

forml a: wherein n and Rl have the sane neaning as in Fornula | above,

and wheg egi d fromcyano, am no, am no attached to an am no
protectéﬁéegﬁg&g°§gkﬁﬁ&§s t - butyl oxycar bonyl ), aryl sul fonyl (such as 25

phenyl sul fonyl ) and hal ogen (such as Br). WO 2010/ 007382PCT/ GB2009/ 001774

19 In Rxisteketetiion §mdtadlkd @refersibemsth ervitoP¥)ial so provi des the use of an
i nt ernmedi ate conmpound according to the sixth or seventh aspects in the

synt hesx gs alisera ot GsTI0QLI Alklylene prefifably hathytehe ditiyfesd, papplest isoph@ieds, n-talyendbOVI. SOS
speci fi;66udBhel, Mhich i Be %Bﬁﬁ% sEPLQthQJ wiPBleYor mlof @, ah&f (@ucﬁ qiﬁ&%ﬂ?&tn?drgi t he

ei ght h aspect, one of nbre o € provisos specr e sixth aspect do
app| 90 groups;
Z is aryl (preferably phenyl), heteroaryl (preferably pyrazolyl, pyridyl (such as 3-pyridyl), pyrrolyl, isoxazolyl,
pyridazinyl, pyrimidyl, pyrazinyl, thiazolyl, oxazolyl or furyl), C;; cycloalkyl (preferably cyclohexyl) or
heterocyclyl (preferably piperidinyl, tetrahydrofuranyl, morpholinyl, pyrrolidinyl, tetrahydrothiophenyl,
tetrahydropyridyl, piperazinyl, tetrahydrothiopyranyl, dioxanyl or tetrahydropyranyl),

25 each of which may optionally be substituted by
(1) a group selected from -Y-aryl, -Y-heteroaryl, Y-heterocyclyl, and -Y-C;_g cycloalkyl,

wherein Y represents a bond, O, NR14 (such as NH), or C,¢ alkylene (preferably methylene), and said ary! is

selected from phenyl, said heteroaryl is selected from triazolyl, thiazolyl, thienyl and pyrazolyl, said

heterocyclyl is selected from morpholinyl, tetrahydrofuranyl, tetrahydropyranyl and pyrrolidinyl, and said C.
30 cycloalkyl is selected from cyclobutyl and cyclopropyl; or

(2) one to three substituents selected from



51t will be appreciated by the skilled person that, follow ng renoval of
the protecting group (where present) on the internediate, the nitrogen of
t he azepiwe 2niowgy7isecones avail able for nucl eophilic attack/caroe/®ui7sabl e
R1- containing reagent (for exanple, g an al kyl ati on or reductive

am nation reaction). In a ninth aspect the present invention provides the

use of @G Mfé%ib@%%ﬂbtﬁﬁ of goﬁrtwl)fﬂarogén GreRBeY FOf1 & Ikg), hAysh Lnkﬁ'a)rtfaaﬂ

pr epar at| on rre i canmen e treatnment or prevention of a condition
whose d& ‘&'%’ﬁﬂ’é RALE 8?““§yhﬁt%%We“‘f“ihrﬂ%é&eﬂtyl?mﬂtogtl‘a%%e diaikylaming {sugh 2

act i vi thydrowhepyEmethyaeingr Ciki alosy (@cféritty icthedy, abp@odr isbpropedy), app lakyl- cE:berypI ary
conditi V, te then ed Ec tent h
B L B S A ﬁtﬁy e 8
corrpoﬁrﬁ&rbé}e g@tﬁffmj’ltltfﬂtyttebtrw@’thy%tep&ot alkg A& oF A is - N( R2) Q0-, the rret hod
conprising the reaction of an intermediate having the forrrula 15 with an
am ne (Zmx)HeRyHeriXiispréste, presence of a catalyst, wherein n, Z X, Rl and R2
have the sane nmeaning as given in relation to the first aspect, and wherein

M repr eaemnssuténasm@ofmaevalﬁ%m vIRh b nGabiAny-¢.n cycforaﬁ(a'aﬂd %e%cwgﬂa pf the

tent h aspect i's a nonoval ent retal cation, suc Li. The tcat st may
be t hi owgtna‘éwuaﬁnru&é by QPR MOFbYiENty slgeted fign p?db’%‘é’&’s cXppey n{gehafoeABYcB AS of an
acyl chhganriodg aikpit(eciadilahahyl)Bai€Caaiyl. chl ori de may, if necessary, be

i sol ated before introduction of (Z-X)(R2)NH. 20 In an el eventh aspect, the
pr es?(ptln p%%'cgﬁp&ﬁ&vdeﬁﬁeﬁ a@co%tghtgqmo;reémﬂ%gﬁ%%oﬁl f @0@8W1 gwse(fé?gbw ng to

the first a?ys)ect wherein Als - ent,” the
net hod ¥YMIPDsi At cmpqeds gh isoCON R ot ecteean |eﬁP<é‘rrtﬁét§1 ét‘%hetemaﬂ()m(t“ﬁh an
al dehy dgridaziayior pyhdtlmemﬁnheﬁaemeeub@tttutai witt (EﬂeY(S th:ee f(p}éﬂ:rampd oby) sd&ﬂﬁa&ttsﬁﬁtett&ﬂ of

t he pr C WL tionally, b
catal yorE e g E R A RUBL! AHAAARY 2R AL o e GRURRR ¥+ Y
meani ngfﬂﬁ%asgtl% mjng). reI ation to the first aspect and wherein Prot

represents an amne protecting group. WD 2010/ 007382PCT/ GB2009/ 001774 20
The catialaystdaimaywithea sécofid e@péumlf @he ithydhtidad, aeabis Gyrelidefl 3 ghafaddubec <dmm@bion( DBU) .
I n compgy i kepyleene  Lhe. gatal vtic h nat i aon step may
be om tte@g u?{elﬁmgo(&'?d X°°E’e“‘§ © tHé/ ﬁ%p ipemas n ‘PYme“%‘t & gtﬁce %t Oﬁ() \7} 2)

sat ur atpeef“‘ti%etlce!b'wmeeta%p?’fdlp\ﬁﬁtch resul ts fromthe reaction between Z-CHO and
the protected internedi ate Sui tabl e am ne protecting groups are descri bed
above. vento W be described in nore_detail by way of
i VTG o B e E’E“SN}E’f‘H‘888‘1“B’af°€§Y Fie erotier HEOG per R 5 o

t he conpouivdsr pfarmdqenti¢atly eqatpitable salts endi ebtbrs hieneett eith dpy pHahi@cqypacally akepsibleards, bel ow

and 3"&qRIAP& Rt € PRtARERL RS dabtalIO LJH%M adillant€ Qmoeums th@ Wyl B REIThAL €5
were characterised at least by liquid c romato raphy- nmass spectroscog

(LCVB) .P “Fﬁéce‘é‘t%tr“t"f‘l??é“‘ﬁ"éf’&‘PtS éﬂ"%““%th‘tﬂe ﬁheagemngmta%al edpw 85 &F1F Alpharragenica
corrpourfoimutaﬁca andaindlale) et e o oIk eg, Gigats, Sig@plldodlss starfliegSien gehapad, ahaienes

are rferaﬁ, lLe | et attauttﬁ Qetmvstottagsgb.? RLGR ERG SRMMLURAS: Qbstils sutrgyent' on

can be s Si sed and vari ous no ications to these schenes can
and Wi |W°Sa'ete§tﬁ@ge§tesarbt°oa°6ne°te§{‘rlt pOsRpte; partiah glyeerife mixres §f pasrasd weptadls i s
di sct0osutAe .wald Ghisasr d@EsIgEs, Gudhes QRadte: {ulWi), &@&Gﬁtr}@dr\l&@d‘nephbﬁﬁﬁz@d’ GRdssain

4OONHZ’h drI) gpﬁo@ﬁq}e dsglgurg hﬁlé&d@ n%%aéﬁ,égllmc%? 111cta er% CSlUB%SlllcatQ palgvmyl P%r93%don%5 Mass

spectra were re usi n mass Slg
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The pharmaceutical compositions of this invention may be administered orally, parenterally, by inhalation
30 spray, rectally, nasally, buccally, vaginally or via an implanted reservoir. Oral administration is preferred. The
pharmaceutical compositions of this invention may contain any conventional non-toxic pharmaceutically-
acceptable carriers, adjuvants or vehicles. The term parenteral as used herein includes subcutaneous,
intracutaneous, intravenous, intramuscular, intra-articular, intrasynovial, intrasternal, intrathecal, intralesional

and intracranial injection or infusion techniques.



Room tenperature in the follow ng schemes neans the tenperature ranging
from20C to 25C. The desired conpounds of Formula 1 can be prepared as

outlined wo280hemsg 1- 16, as follows: 20 List of AbbrevipaTiGBre09/decrget yl
AcOHAcetic Acid (Boc)20Boc Anhydri de DCMVDI chl or onet hane DVSODI et hyl
Sul f oxi de DVFDI net hyl For mam de Et OAcEthyl Acetate Et OHEt hanol 30

HCl Hydrgg pﬁa%acam&@mpt%%éw Jewth&foqu sJe.EiEByeceaﬁQB&g%n o BEhpIK@HPRLAS ST UM

dr oxi de I qu Chr omat ogr ap pectrum
%10/ oo'r;%ﬂélscﬁree%zﬂoéeﬂ@w? ?%Pezfom/gﬁmwﬁw H# @ufpwalﬂaéedresw% i rehtiqugin

e 0 DDe Utnewrain et aviasimgpsuodbleMispédbited diarihg fpeivd @ddhns)tfe cNa(PHSTeken 89)ydlsuepehdisy
NVRNucl aﬁéh'is WQR&HJ lﬁje&ﬁs%%g‘g@on '31;591%‘% AN rﬁgcwi)l% solution or suspension in a non-toxic
5 parenterally-acceptable diluent or solvent, for example, as a solution in 1,3-butanediol. Among the acceptable
vehicles and solvents that may be employed are mannitol, water, Ringer's solution and isotonic sodium chloride

solution. In addition, sterile, fixed oils are conventionally employed as a solvent or suspending medium. For

this purpose, any bland fixed oil may be employed including synthetic mono- or diglycerides. Fatty acids, such

as oleic acid and its glyceride derivatives are useful in the preparation of injectables, as are natural

10 pharmaceutically-acceptable oils, such as olive oil or castor oil, especially in their polyoxyethylated versions.

These oil solutions or suspensions may also contain a long-chain alcohol diluent or dispersant such as that

described in Ph. Helv, or a similar alcohol.

The pharmaceutical compositions of this invention may be orally administered in any orally acceptable dosage
form including, but not limited to, capsules, tablets, powders, granules, and aqueous suspensions and solutions.
15 These dosage forms are prepared according to techniques well-known in the art of pharmaceutical formulation.
In the case of tablets for oral use, carriers which are commonly used include lactose and corn starch.
Lubricating agents, such as magnesium stearate, are also typically added. For oral administration in a capsule
form, useful diluents include lactose and dried corn starch. When aqueous suspensions are administered orally,
the active ingredient is combined with emulsifying and suspending agents. If desired, certain sweetening

20 and/or flavouring and/or colouring agents may be added.

The pharmaceutical compositions of this invention may also be administered in the form of suppositories for
rectal administration. These compositions can be prepared by mixing a compound of this invention with a
suitable non-irritating excipient which is solid at room temperature but liquid at the rectal temperature and
therefore will melt in the rectum to release the active components. Such materials include, but are not limited

25 to, cocoa butter, beeswax and polyethylene glycols.

The pharmaceutical compositions of this invention may be administered by nasal aerosol or inhalation. Such
compositions are prepared according to techniques well-known in the art of pharmaceutical formulation and
may be prepared as solutions in saline, employing benzyl alcohol or other suitable preservatives, absorption
promoters to enhance bioavailability, fluorocarbons, and/or other solubilising or dispersing agents known in the

30 art.

The compounds of the present invent‘ion may be administered in a dose of around 1 to around 20,000 nug/kg per
dose, depending on the condition to be treated or prevented, and the characteristics of the subject being
administered with the compound. In many instances, the dose may be around 1 to around 1500 pg/kg per dose.
The dosing regimen for a given compound could readily be determined by the skilled person having access to

35 this disclosure.



THFTet r ahydr of uran 10 TLCThi n Layer Chromat ography In the follow ng
schenes, Ra represents Rl, Rb and Rc independently represent R2 or R3, or
Rb and Rowoeproagwesst X-Z, and Rd represents X-Z, wherei nPRI/GH2209/RB774X and Z
are as defined above. 1.1 Schenme 1 Thi,s schenme can be used for synthesising
exanpl e conpounds 1-115 and exanpl e c&ipounds 158- 174 13 2 654 78

( For nul 1) 0119 pamcagla&%%ll%er@ rfﬂL Qﬂlgéeﬁtkcg%mpéhxomhvenmnqaﬁuon %?rlsesb()n% or
K2003, H20, MeOH Cté , di oxane; Br

c)a
MeOH; e‘)‘°r??%ﬁd‘,“°’|1€é%§€)f? phﬁmceutlf?l ‘%@G“‘Br ‘R%?Héi‘iw“ﬂ@@—‘{e ‘W%‘&E“O‘A%’Wé’ﬂageﬂem(’%}fs(’ f)
Li OH, TikFskilldd(pegdn to SOBER] inMBO keathdnt oRbieahbnloflthd difdages hend@mee pi he present
i ntermegdi.ate. (1) can be prepared by nmethods outlined in WO 2005/058328 and
WO 2005/ 094834. The al kanoyl benzazepine (2) can be prepared fromthe
corresponding (1) by Friedel-Crafts 20 acylation as _outlined in US
2005/ 208 § §1rd Rﬁ’ﬁ‘ﬁ«}%ﬂ Pf?ffm foyention revidse Ememaccgwﬁw B¢ firpizypeehipl bF myepsipr, or @
condi t i composftioh acoaniolg 1o yhe pecoddansectofr B¢ intieappenzazepi ne nitrogen as a t-butyl
carbanmat e using standard conditions well known in the art (for exanple,

Bi oor g. [Ya ko {AhePel3 te 20 2mton ]a%gxlieslagéolr)poﬂlﬁ‘é@co}dﬁ}%etl; Wi%%éltaﬁbeét:’t)f themhtfldnca'td on of

the acyl group using standard literature conditions (for exanple
Us2003 /c‘?@}?(grélng aﬁar\gl@g ih gle égﬁp%&%p@fo éoraltf? 61 the treatment or preventlon of a condition whose

development or symptoms are linked to histamine H3 receptor activity, wherein the provisos to the first aspect

10 do not apply.

s

In certain embodiments of the fourth aspect, the first, second, third, and/or fourth provisos to the first aspect do

apply.

A number of conditions whose development or symptoms are linked to histamine H3 receptor activity are

known to the skilled person.

15 In a fifth aspect, the invention also provides a method of treatment or prevention of a condition whose
development or symptoms are linked to histamine H3 receptor activity, the method comprising the
administration, to a subject in need of such treatment or prevention, of a therapeutically effective amount of a
compound according to the first aspect of the invention, or a composition according to the second aspect,

wherein the provisos to the first aspect do not apply.

20 In certain embodiments of the fifth aspect, the first, second, third, and/or fourth provisos to the first aspect do

apply.

A compound according to the fourth aspect, or a method according to the fifth aspect, wherein the condition is

a disorder of the central nervous system.

In certain embodiments, the condition to be treated may be selected from sleep disorders (such as narcolepsy),
25 cognitive disorders (such as dementia), attentional disorders (such as attention deficit hyperactivity disorder),
neurodegenerative disorders (such as AD), schizophrenia, epilepsy, pain (such as neuropathic pain) and

obesity.

In preferred embodiments the condition may be selected from schizophrenia, Alzheimer’s Disease (AD) and

dementia. In an alternative embodiment, the condition may be selected from narcolepsy, pain and obesity.
30 In particular embodiments, the condition may be selected from narcolepsy, neuropathic pain and obesity.

In a sixth aspect, the present invention provides an intermediate compound having the formula:



WO 2010/ 007382PCT/ GB2009/ 001774 22 internediate (4). The carboxylic acid of
(4) can be converted to a nethyl ester using well known conditions. These
condi t i orsOrzaw/@b3se renove the t-butyl oxy carbonyl proPettdBrgodooip. The
t-butyl oxy carbonyl protecting group <§an al so be renoved using ot her
standard conditions well known in the @t such as treatnent with
trifluoroacetic acid. Allcylati oqbng)nt he benzazepi ne nitrogen can be done
usi ng well known standard XSQn/d'I s af_reducti ve am nation or by use of
o

al kyl halides. Further i ficétions standgrd  conditions wel |l known
in the art for saponification of the con ersion of the resulting
acid into the acid chloride with subsequént Naarde formation furnishes
conmpounds of formula 1. 1.1 .2 Internediate 2 To a sol ution of

1- (4, 5- Qﬁéﬂ%ﬁ{jﬁ% %&%m&%%ﬁ%&nfag%&% %mule ;boze to; zf)& Hogogé%ﬁeh?eg.%&ﬁts(clfS 59,

63. 7rrrm|%9eﬂI 10 and acetyl chlori g}ﬁ ﬁ%

di chl or Yhtspioexiexys 3FBMEIesR o axfry P WF sk 'rqxa'ée ¢3ing) amigfgeher)to an

por t i onamiks@otechiegroad tatryBnl fongls ard| whenalad it 4 stinor pr@éctingd@rbapt & IH) Pioditiedr tRat fzas 1
hour. d& COH\Q, HenGh . X f ice and

sat ur at%%e t |um goélgn carggﬁg}%ﬂgggg{pgﬁ?ﬁ%m&%ﬁ ﬁ&er(r“;l%g of d sodi um hydr ogen
car bonate was then added until the aqueous sol ution becarre basic. The
react | ORI QNS B AP 1 KisfHefTenf sghicel i te and diluted with

di chl oronet hane. The conbi ned organics were then dried over 15 sodium

sul phat eheands ©0f@e Aisrtat-Bebxydarbo@d, nds ¢ add Yiis~-EH,-, Z is not H;

1-(7-acetyl-4,5-di hydro- 1H benzo[ d] azepi n-3(2H)-y1)-2, 2, 2-

trifl UO&}QEW}@M@@ (r%)teraﬁu&yg%ﬁy mllmnmhg @o,srsb pORlu, Mp ES+ : 286 1H NMWR
(400|sz DI\/SO d6): 267 38 (m 1H), 3.72 (br.
:u,sp en S‘iVlBH AdT NHC% ]]15 tgrrﬂ)uto I;Qzarbonyl or H, nsl’s Ogn X 1230C}]I-2— :<|>-r %HL@I—EZ?I‘ZITSESO% g;rr%hgn -ZI-C))' a

1- ( 71@csbsyitited wih ckiohphelrytprdplt dpd mz ] adil abesprients.3( 2H) - y1) - 2, 2, 2-tri f | uor oet hanone
(2) (10g, 35mml) in methanol (496ml) was added water (164ml) and saturated

pot assi Mm@@uabmhﬁueﬁ@bm Q{lh (,s]o&élrm( A9 hh8hd SAE kARl [1PWELIL Qbse! fin at
roomte er at ure The reacti on m xture was concentrated in

vacuo afit™% ﬂ%bc’?lg*gfr%?féhep*a‘fr‘l PR S A et farbae e e wradisiatlarhetherife
aqueouscohtaiysrpipsmginylasikedl Wit h et hyl 25 acetate and the conbi ned organics
washed with brine and dried over magnesi um sul phate. The residue was

az eOt I OReGiady etnleoméngeo@ a]e@mi. agﬂea,7m5 ar 5}11}1@65 @ds ﬁl J@@taha/x lMﬁseﬁﬁi is noli?gs 1H NWVR

M—L7ﬁI 9}212 (h 2H) , 2.93
(m ) Chlogp-2pdgmet ’%XX)HHe“m%ethyWﬁt Ut @FV?”%O To a soI ut| on of
1- (2, 3, 4,5-tetrahydro- 1H benzo[ d] azepi n- 7- ypet hanone (10.44g, 35mmol) in
di oxaneA p@@n@)amwrmﬁm gréud Seviiy-butery catebal e B &30 il ghydlany deher( pfotéofigg grafpswall ) and
pot ass'ﬂé'ﬂl&@xrtpm%rsﬁlle(d4n B8 0. ﬁémws o@M1t1tntf'§1drr%Q£lIo@_ﬂlc%rlﬁg&ﬁg grt)lﬂ)s §1te|t é)seat

roomte‘%gc?lrature or 48 hours. The reaction mxture was concentrate

vacuo aHtFPpRFEicoTEHReey&r Wst i vyt De etttk BAIRCuERA §TouR PAifte ¥eF e o um
hydr ogenangde tho meth@ls geskrittel @nstanddnd worbsTi refereince g gmihes mvdioolygySduetdasvidelansy | ne
and i i u crude oil was crystallised over

ni gh?d %4%%6/% %%g PHC%T'IE%&Z;O 001?%’2 ®3 to give tert-butyl

7- acetyl 4, 5- di hydr o- 1H benzo[ d] azepj ne-3(211) - car boxyl at e 3 as a cream
solid ilA2 i%‘e%‘rﬁ%f” th psesgad inventipg gfSo praxidesan gnterm %‘WP‘(%@)%WWG O d6) 8 7. 66
- 7.74 (m 2H, 7.21 - 7.30 (m 1H), 3.37 - 3.48 (m 411), 2.83 - 2.93 5
(m 4H), 2.50 (s, 311), 1.36 @z)™H) 1.1.4 Internediate 4 To a sol ution of
tert-butyl 7-acetyl-4,5-di Qyzdro- d] azepi ne- 3(211) - car boxyl ate (3)
(29, 6.9mmol) in N—R;

wherein n and R1 have the same meaning as in Formula I above, and wherein Q is selected from cyano, amino,
amino attached to an amino protecting group (such as t-butyloxycarbonyl), arylsulfonyl (such as

25 phenylsulfonyl) and halogen (such as Br).



di oxane (23nl) was added an aqueous sol ution of sodi um hydroxide (2.2g,
55.2mmol in 32m of water) drop wise. The reaction m xture was then cool ed
to 0 C amwlokznowiomss2( 1. 06mil, 20. 7mm|) added drop w se. Phe/dR200%@CT7HON WaS
allowed to stir at 0 C for 1 hour. 2 reaction was carefully quenched with
acetone and the reaction reduced in vacuo. The renaini ng aqueous |ayer was
washed py t,Jelat@& Byin AG&L, %en@m&n LIS Profids %efdsggf awlﬁtaméi\ktéﬁ%%%h b QoG Rk d-

The aqueous |l ayer was then extracted with hyl acetate and the conbi ned
or gani c¥XhasfERthaseests 1} {h et ofrq warenrd ta°°ﬁﬁ‘§‘ﬁ &% 1he Frs aiPh athereindhegprgwsos
3(tert - padifiedyic ek bamyaipeet2po Jpdaphlyt @t tearhiy dinbodinkdbe 02 Bf eipiRtk @pedicond oC@sORYE | C

acid (4 . . id.n quantitative yield. 15 M5 ES+ : 192 1H
NVR (40%”1%%%%6‘%%%ﬁ%"l‘@w‘i&%’ﬂplg 80 (m 2H), 7. 16 - 7.32 (m 1H), 3.41 -
3.52 4H) , 84 - 2.97 , 1.34 - 1.47 9H) 1.1.5 Internediate 5
Thi onéyl It o) lefraplerémceéémhe Slsﬁﬂslmm hefellondipgdemayplop gfeteftwg &roup {Where@ressdP QR i on
of met haaokerddlaje, @t nitrdfdfCothiclakpife 23 be@aed AvailubldsTiBdeopkilid 4@¢R dnangp@brRiRUIFe. ToO
this solu

3-(t ertCOBEaimnﬁr %fmb(for exfﬁnplﬁ’ l%anéf ll%/la tey éeﬁucd\r'eoamfﬁb%lrﬁagf ﬁ'azepi ne- 7- car boxylic
acid 25 85. 8rmD (4) was added portion-wi se to give an orange sol ution.
The r ealtd BHh ASPSALUPSCPTHHERS IVERTOR FOVISESEhE Ysh o2 eqmpoupd dooardingtto 8 et aiPesh of BF uene
t 0 gi veiniatidhh th2 prdpafatibn dfa tnfedibyptitiortidueamohtd} @Z@fion ef alcofdtida@hydedtelopignt as a

pa| € dr6§)rvsm ;8 r?félge IBLPedqoul?‘sQ}nﬁﬁa}H %c%;ﬁ! a%Jl 8v91er o e%%wsbsfg%g ﬁleH?uM; %ﬁt}qu]lj/_b o5

3 85 (s, , 3.19 (br. s., 8H 1.1.6 SyntheS|s of internediate 6 Method A
Al kyl at F)@ﬁlp ary gonglitigpy of feieWC%tP tlﬁétnﬂyppect are mentioned above.

2,3,4,5-tetrahydro- 1H benzo[ d] azepi ne- 7- car boxyl ate (5) (7.58g, 31.4mmovl)
in 30 dinli&énkh}éklﬂetﬁthtﬂ;ﬁ‘isd& infvefinioil Jlso\wessidesciixthop of sy Bdsis BT ax@ampandiceordiddio 8g first

78. 5mm'n%)eca n?@](tﬁeé ﬁ%t?flr;gg IR LBk b DG QAR W&ttﬁ%wuﬁd at

room t enpera ure ours ctron mxture was
2010/ 007382PCT/ GBZOOQ/ 001774 24 et hyI acetate and washed with saturat ed
aqueous pot assi um car bonatMOan Chelne, i over magnesi um sul phate and

reduced in vacuo. Purificati by si ait ogr aphy usi ng

met hanol / di chl or omet hane m xtjires w yrofita af f or ded net hyl

3-ethyl -2, 3,4, 5-tetrahydro- 1Hbenzo[ Hazepi 7-carboxyl ate (6) inl2.9mol .

5IVBES+:234iIINNR(4OOM—|z DVSO- d6) : 766-775(m 2H) 7.21 -

732(m1H) 383%@ 2.87 - 2.97 (m 4H), (m 6H), 0.97
1. 0% i an3pfjne (EXHBYNE in eramsmewéa %aﬁqlmwaasﬂnn?oxa%@mﬁhm ﬂ&rsa%lflmlrlg

2, 3, 4, Sastetld Ahyddionr ld-ae npal, dldarRine refre@ak HRXY hado@aldnbhet§126Qn. 82. 7rmol ) in

In certain embodiments of the tenth aspect, M is a monovalent metal cation, such as Li. The catalyst may be
thionyl chloride, such that the reaction proceeds via the creation of an acyl chloride intermediate. The acyl

chloride may, if necessary, be isolated before introduction of (Z-X)(R2)NH.

20 In an eleventh aspect, the present invention provides a method of synthesis of a compound according to the first
aspect, wherein A is -CO- or -C(R2)(OR3)- and X is present, the method comprising the reaction of a protected

intermediate:

(CHo)n

‘ N—Prot

with an aldehyde Z-CHO in the presence of a catalyst, followed by deprotection of the protected amine and
25 substitution thereof with R1 and, optionally, by catalytic hydrogenation, wherein n, Z, X, R1, R2 and R3 have
the same meaning as given in relation to the first aspect, and wherein Prot represents an amine protecting

group.



10 di chl oronet hane (200nL) was added cycl obutanone (9.27nL, 124. 1mmol),
acetic acid (0.5nL), sodiumtriacetoxyborohydride (26.3g, 124.1mmol) and
triethyl avoneiodissdnl, 82.7mmol). The reaction was stirped/dBwoolBitreurs and
the reaction m xture concentrated in ¥gcuo. Aqueous sodi um hydr oxi de was
added and the aqueous phase extracted“into dichl oronet hane (2x100m). The
conbi neﬂleQ&tg;asnm@,sbwr%xﬁ{plesed,s-w%c - aedenbgbp ﬁr&gmﬁﬂﬁ&%%@{ R 1N
ro-

9?6]\1

vacua t ve neth Wﬁg -tetrah

benzol aﬁ(ﬁs%ﬁf - *HSS?%?“&PB S%%Ta e st o & G ‘ﬁma AT PEE PRI d.

M5 ES+ P{IDER) shibrates NWRIQUUIO boddHwhiclDBOs dibn: th réAct®it betwer/ 4-CHO ardHhg prowedd -

7.29 (rfhter;ln'ﬁglate %uﬁ%le(aﬁunegmectlr% f&@ps arc%e&ébe(i%ovél_b’ 2.71 -2.82 (m 1H), 2.35

(br S., 2-1.84 (m 2H), 1.51 - 1.66 (m 2H)
nt heS| s. of dl ate 20 To a solutjon of nethyl

3- cyc?7 Tﬁ%f’&/‘?ﬂ“‘%‘“ﬁ”&°‘§{’?%f°|“ By iﬁ‘lﬁ’éﬁ’%ff&]‘aé.‘?éeﬁﬁ“h’e 7- carboxyl ate (6)

(22.03g, 84.9mmol) in tetrahydrofuran (300n.) and water (100nmL) was added

|'i t hi unh SynthretixMdehodakogitdg, 101. 9nmol ) and the reaction refluxed for 18hours.

The reaction m xture was concentrated in vacuo and azeotroped wth tol uene

(x3) t Orh@n¥ods R4 ¥dr E}kﬁth@m Fae Ii:on‘il)counds of the invention are 1llustrated by the eneral schemes below

3-cycl ob trah benzo d car ic acid (7) as
2 pal © B BRATBHHIG PR AR Pt | FLeCpRare: MO ER=RE Vo Jgc il (HOY 11

DVSO- d Biunid 8hrgm@6eraphitmd® spegirosidy (LG5 TFhe Btafdibg (raneridld-Hnd 2agBils §sbd in SeparingH) |,

2 691(7 tl?esel%m%mndsu_g avaaabﬁ:gﬁ'o('rp{omnércral S%H)ll’ers Tgeie ggncrglicl(emes %U)nerel% 1171;Ltrat1ve1018 4 (m

1 Th e |r?efll'ﬂiislﬁﬁ ‘glmht th%Foml;)Doun]ds %f t?us ?IlerC]IEtlIgI? ?:zlmsbeosynﬂ%(glrsrceiognrcli varlou(s m%[hrfrlyatlg‘ns t?) /thescarrpl ©
3- cycl olungska?he3nads ndtnalt eahgaelted-tdldre Halled Of tbY @zeyihgreferfedaathbBdisyldbsue. aci d (7) (
0.502g, 2mnol) 30 was stirred in thionyl chloride (7.30nL, 100mml) for 60
m nut es, | t uene 1o give
the ac tRrBP oo aancl BV AR BNCoRafD, POHER AR, b Rpfl &

di chl oW@F?é’E”H@EH’@"(lOrrL) and to th| s was added

C (2-nmet hyl - 2H pyrazol - 3-y1) - et hyl am ne (0.22g, 2mol) WO

2010150 OVa38:p86d iverBrROGdWEIdg/and CRES sqpdfech (ZRin@bsrpdcaisiedi®). (0. 28nl, 8mmol ) and the
reaction stirred for 18 hours. The reaction m xture was concentrated in
vacuo @aq, Auqesdsge ?mffgd %angssz?&nﬁ Pk tcrlaoslg@ r£p§99), sfil &J Dhnibd, 'oP b), Yeulibed Lhas

met hanol 1 Ren 2M‘anmoni a/ met hanol ractl ons corresponofl ng to
the pr GHG’BT‘O&R%’P@“EYB‘%I ned and concentrated in vacuo and then purified by
silica chromat ography usi ng nmet hanol / di chl oronet hane m xtures with added
anmoni Robm tep¢rature in the following schemes means the temperature ranging from 20°C to 25°C.

3-cycl obutyl - N-((1-net hyl- 1H pyrazol -5-yOret hyl ) -2, 3, 4, 5-tetrahydro- 1H benz
o[ d] az (0 ., DVBO-d6): 8
otdl _%e&grezcomﬁmé%mméabe()a? Qe@m{nmed%;@chmgl 1§ ?fo 16 7 23
(m ZbH)Last(ﬁ”Alaﬂrewﬁxow (m 1H), 4.45 - 4.53 (m 2H), 3. 81 (s, 3H), 2.81 -2.94
(m 4H, 2.69 - 2.80 (m 1H), 2.34 (br. s., 4H, 1.95 -2.06 (m 2H), 1.71 -
1.84 (m 2H), 1.49- 1.65 (m 2H) Reagents and conditions: a) RbRcNH, HATU,
Et 3N, MSCN, b) 2 M HCl Acstvldi oxane; c) RaCO or RaHCO, NaB(0OAc)3H, DCM 1.2.1
Synt hegjcegof i nternedi at&icQcitd To a sol ution of

3(tert- 15) g xycar bonyl) -2 4, 5-t etrahydro- 1H benzo[ d] azepi ne- 7-car boxyl i c
acid (4% é 16. 67ml )BO‘(%}‘ Y{eacetonitrile (20n) was added triethyl ami ne(
5.5m5, 4B 011=01), benPyhawmadang2nl, 18. 34rnnol) and

2- (1H PHfyeabenzotri azoIDm]e-ﬂx,ilgu]fb,g,del 3, 3-tetranet hyl uroni um

hexaf | uor ophosphat e ( HATU) f 6lg 20mmol ) and the reaction stirred for 16
hour s. e reaction ni Qe ‘é?ncentrat ed in vacuo, washed with brine
and extErasted into et hy:thyla«’euethtate (3 x 50nL) and the conbi ned organics dried
over 2@dypgnesi um sul pg E The organics were concentrated in vacuo and the
crude material purifie y silica chromatography using

met Bn& di chl or omet haR&dpshlepiefed with added anmmonia to give tert-butyl 7-
(benzylHgs,banoyl) - 4, 5- dulhyidsat 1H benzo[ d] azepi ne- 3(2H) - car boxyl ate as a

yel | own%ol idin 15. 7mTB'i-isop'>@yﬁ§1"ér: 381, 324

KOH Potassium Hydroxide

LCMS Liquid Chromatography Mass Spectrum



11-1 NWR (400 MHz, DMSO-d6): 8 8.98 - 9.05 (m 1H), 7.70 - 7.78 (m 2H),
7.35 - 7.42 (m 4H), 7.27 - 7.34 25 (m 2H), 4.50 -4.56 (m 2H), 3.50 -
3.57 (m woRp10208B2- 3.00 (m 4H), 1.48 (s, 9H) Tert - butrglr/GB2009/001774

7- (benzyl car banoyl) - 4, 5- di hydr o- 1H be%o[ d] azepi ne- 3( 2H) - car boxyl at e
(5.95g, 15.64mmvol) was stirred in refluxi ng saturated nethanolic HC1L for 2
hours Reasd,i on m xture Masess@s@mtrated in vacuo to give

N- benzy -SZ, 3,4,5-tet rahlfyqdrg- 1tr'1'f benzo[ d] azepi ne- 7- car boxam de hydrochl ori de
(9) as a pale yellow sol Ta TR gbantitative yield. WO

2010/ 00ME8RPCT/ GB2009/ ORckRRed Btk ES+ : 281 111 NMR (400 MHz, DMSO-d6): 5
9.27 (b¥teos-,» 1H), 8.93ethRe06 (M 111), 7.69 - 7.78 (m 211), 7.17 - 7.39
(m 6H, 4.43 - 4.50 (m_2H), 3.61 - 3.88 (m 8H) 1.2.2 Synthesis of
Corrpome"B (Formul a 1) /¥%%fipl e 115 5 To a sol ution of

N- benzy¥aQH 3, 4, 5-t et r abSoediua-hidderdidnz o[ d] azepi ne- 7- car boxam de hydrochl ori de
(9) (0.¢@g, Imml) in dichlImQn% RgsggangGSrrL) was added 3-net hyl but anal
(0.18nL, 2mml) and acetic acid (1 drop). The reaction was stirred at room
t enper a¥lire for 15m ns H°MJEmPLHe additi on of sodium

triacetoiybor ohydri de (Ttrdd@ofuzunol ). After 1 hour the crude material was

| oad 0 an SCX-2 captri el ut | wi th nmet hanol and then 2M
ammﬁ?aﬁryet hanol . Fr acﬁhénnllsag‘%%ﬂoggtﬁ%%?'ng to the product were conbi ned and

concent fn@l{eealobvﬂxg mer}{@,cfy GepRlielts tRm,q{l ahkHR | idde deht‘!’y rpﬁrgspﬁli{@&)} NE oHe,lagzi f(chpge!séﬁ?

N- benzyl-3-isobutyl- 2, 3, 5 5-tetrahydro-1Hbenzo[ d] azepi ne- 7- car boxam de (8)

in 0. 72fo"d Rt ‘S’:"Zsﬁl?fﬁ’ipll’&m-”(ﬁe‘é‘%%sd%ﬂ%ﬁ V&5 7.49 - 7.57 (m 2H),

7.28 - 7.40 (m 5H, 7.11 - 7.16 (m 111), 4.63 - 4.68 (m 2H), 2.91 -2.98

(m 4H)1.1ShBBel2 64 (m 411), 2.16 - 2.22 (m 2H), 1.74- 1.86 (m 1H), 0.89
- 0.96 (m 6H) 15 1.3 Schene 3 O her exanples of conpounds of formula 1 can
be synthgskined cibe bdeh k8 tynb@thg eXampid 8 HBouRdd 1 3Gnd LARGRHmPFRMEOES-174T i S

scheme, or Schenme 4 (see below), is suitable for synthesising exanple

conpounds 116-119. Reagents and condi tions: a)Ro(H, EDC, DVAP, CH2C12;
b) 2M HCl in Et20; C) RaCO or Ra AcOH, Na(OAc)3BKH, THE 1.3.1 Synthesis
of interne e 1 To 3 sol 1 %enzylb pi peéri _)@et hanol
(0.211g, 1 | )/"i reggi chi or onet omye was— added o's

u
3(tert-butoxycarbonyl)-2, 3,4, 5-tetrahydro- 1H benzo[ d] azepj ne- 7- car boxylic
acid (4) (0.3g, Inunol), N (3- dinmethyl am nopropyl)-N-ethyl carbodiim de
(EDC) (575ngy, 3mmol), 4-di nmet hyl am nopyri di ne (DMAP) ( caﬁal ytic) and
triethylamnpge (0.42nm, 3mmol) argl the reaction stirrgd for 18 hours.
Reaction pi¥ture was concentrated in vacuo anq’ partilli oned-het ween et hyl
acetate and .59 g, CTtTic &Cig I nejyy Theor gdi¥i ¢ we e{washed W th
saturated aqu 6di um bi car bonateand brine, dried gn@sd um
sul phate and congentrated in vacuo. Mterial was purified by silica
chromat ogr aphy using ethyl acetate/petrol mxtures to give
7-(1- benzyl pi perrﬁi n-4-yl)methylg 3-tert-butyl 4,5-di hydro-1H benzo [d]

azepi ne-3 , A( 2H) - dicar boxyl akg (L0l .45mmol . WO
2010/ 007342pP 20Q8R0 4 22 N-R,

7 8 (Formula 1)

Reagents and conditions: a) MeCOCI, AICI3, CH,Cly; b)i. K;CO3, H,0, MeOH; ii. K,CO3, Boc,0, dioxane;
c)aq NaOH, Br,; d) SOCI,, MeOH; e) R,l, K;CO3, DMA; or R,CO or R;HCO, AcOH, Na(OAc),BH, DCM;

15 f) LIOH, THF, H,0O g)i. SOCI,, MeOH; ii. R,R,NH

1.1.1 The benzazepine intermediate (1) can be prepared by methods outlined in WQ 2005/058328 and WO
2005/094834. The alkanoyl benzazepine (2) can be prepared from the corresponding (1) by Friedel-Crafts
20 acylation as outlined in US 2005/20616. Removal of the trifluoroacetyl group of (2) under basic conditions
followed by protection of the benzazepine nitrogen as a t-butyl carbamate using standard conditions well
known in the art (for example, Bioorg.Med.Chem 13 (2005) 1901-1911) gave intermediate (3). Modification of
the acyl group using standard literature conditions (for example US2003/207863) gave the carboxylic acid



MS ES+ : 479 11-1 NMWR (400 MHz, DMBO-d6): 8 7.70 - 7.76 (m 2H), 7.21 -
7.34 (m 6H), 4.10 - 4.15 (m 2H), 3.42 - 3.49 (m 6H), 2.88 - 2.95 (m
4H), 2. 79we02810887fs1 2H), 1.89 - 1.97 (m 2H), 1.66 - 1prT&BEP09Ale)7741. 39
(s, 9H), 1.22 - 1.35 (m 2H) 5 1.3.2 nt hesi s of Conpound 11 (Formul a

0/ Exanpl e 116 To a solution of give 7-(C1l-benzyl pi peridi n-4-yl) net hyl
3-tert- ﬂié;n}/e'dlaé (5 ﬁ{eh;yl‘g&@he’]-ald‘ dQﬁ %QLx‘fﬂeac%ﬁQhéaeto mZ(hglh&ter an&%@?ﬁ%%&%lt&)&so)

(0. 2149 nmol ) dieth et her (2 was ad di et hyl et her
(2m.) tT)"e@fi ?f’éd’am\i\ﬁ’i“’? ealsgo‘F’P ; "i\?e't e oKy \9\?& “é‘d'ti%‘&“’“f‘% g@FR/eT he tEEY oty | @dEny!

sol ut i oproteduiag grekpooah ylsqotreeemqypct &ine dthersendaid do6ditians Relabk)wmnx the att sucheas \WaBment
concent L@ £l e AR k%lgt'io\ﬁeof(t ) anlna%géndea b d%( e)m%t%h kngwn standard

2,3,4,5-tetra ydro- benzo azepl ne- /-car ate roch| ori de |n
0. 39nmrofonditegs &f sgpetiysamipatigny o Bht‘sef° plky dplidsy, IFP’fhi%‘a?q‘ ﬁthnﬁuse%étaﬂ@s& coudiigys VB

ES+ : 3wAl khowdin firattifd lsapshi SQaasnSif M e, cbﬂyebaﬂ Bithdrequiing 6bidintd e Qeie thytde with
2,3,4,5: [ rboxylate hydr ochl ori de (0. 162g,
0. 39nnﬁr%£%%§9é?# r&;%? ur%%g% %ﬁ?ﬁ%?hnn ed acet al dehyde (0.12nL, 15

2. 14nnDIL acetic aC|d (0.05nL, 0.86mmol), 4A nol ecul ar sieves and sodi um
tri acet bkyBEredifea de (0. 1469, 0.69mmol) and the reaction mixture stirred
at roomtenperature for 1 hour. The reaction was filtered and concentrated
i N vacub asdutichef t-¢455-aibkglrddB-benid] djirein-DeHWARN?2, 2 irdipbroAizadnat(es. BN a3 mahdly @j ed
aqueoQps over
rgne; T EhE 0BG, oot i AL HARGS (PR, WabluBhhfI cnBhde S

chr omat %émﬂhyoww& B 152ctie Yati alleivedrio Mistah EpA® terpefatyreeier gf‘?“@ r@édﬂacnon was

( 1- benZ(}ﬁEr&h@lGd’yl ;ﬂhxﬁhgzlmo Z%I)WH) B’Efchyx{d saturated sodlum hydrogen carbonate solution. Further solid

3-et hyl - -t et.rahydro- 1H-b aze 7 car ho te (11).in

0. aomrot it SHEBIY G ik RS SESEGR Mg Y o Bl

7. 13 - d]enz@te(e[hthr@qu& celite @ dilutedygith mhl@metha@ 3Be ¢ogbingd-Prganjes Ypre-thep dgied ¢yer 4 H) |

2 72 15 Z50di9m @lﬂﬂma% lld coroertfited inda@ td e lf(lTl)aectyj—4 8—111hydr3—119—%er{z6th]a%bﬁh3(23=l)-§@ 2,2, 21.70
0.97 (m 3H 25 1.4 Scheme 4 Conpounds

of the @ﬂvﬁﬁg?%ﬂe iﬁ %g§8m€%m§Vﬁ$ﬂ@gised usi ng Schene 4 via a

pent af | uor ophenoxy internedi ate such as 12. Internediate 12 can be
synt hesM8EY : 28 ng nethods sinmilar to those outlined in the literature (J
Med. Chem, 35, 15, 1992, 2843; J Org. Chem, 70, 2, 2005, 489). Reagent s
and congi Wﬁmioo Mz, OsoQs): sEDE. 7.6 &N,zﬂﬁﬁaﬁliw @), Bbﬂdn Ve Neny 64 16kmd - 1
Synt hesj.s of in ernedi ate 12 A suspension of the lithio-derivative of
3-cyclo f@%(? )4 5-tetrahydro- 1H benzo[ d] azepi ne- 7-carboxylic acid (7) (
1.08g, 4.40mol) in dichloronethane (30nL) was treated with

pent &t | Lb¥ bpEhedote 3(0. 81g, 4.4mol ), 5 triethylamne ( 2.2nL, 15.4mol) and
N- (3- di net hyl am nopropyl ) - N-et hyl carbodi i m de (EDC) ( 1.01g, 5.28mmml). The
reacti ofp Wagspaisioh l@d- (fﬂaé 318 5Jamwr§1ﬁibelfz@[emebﬁrzpﬁn@t)a 18- tAfoRkEthiMIheC h) gh&g

reactio con tr cuo, w t h wa d ext to
5 on or e anSCER A G RS PR it e A% e
r enpvecknd thevectivn allovekdtthgir peserd trerpwvaisre forr lithowd Ty resition edxnehwonRbayrageg iy

usi ng %Mlan@ﬁ@t@&@tf ngalb@@ @étwé&x%{hﬂfa@ectaté hdGa%E TRELEJubddQ PR NEOWhshed with ethyl
3-cycl obut tetrahydro-1 ] azepine- 10" 7- carboxylate (12)

benzo
in 17 @zﬁ%ﬁﬁ%/ an f&e T"NN)P(‘ PABES Meed jthye 84 %ﬂeéz?ver magrsgup gylphsjg) Theztsidye wasy 39
(m 1H)azedBof#3 with BB adnhe thirial BeBbrestly2. 93 (m 1H), 2.48 - 2.61 (m 4H),
2.08 - 2.17 (m 2H), 1.91 -2.01 (m 2H), 1.65 - 1.77 (m 2H) 1.4.2
Synt hesyisgéf. (dgonpound 11 (Fornula /)/Exanple 119 To an acetonitrile (10nlL)
sol ution of perfluorophenyl
3- cyclobu 1-2,3,4,5-tetrahydro-1H benzo %d]az E% e-7- 15 carboxglate (12)
(0. 087g H WMBE#HISf= R/H@Oadéaéd%ﬂﬁ%ﬁ%%ﬁ Bny P9 et HARSP - ¢ G288 233 28wl )
and thqﬂmﬁaczﬁnm3ﬂgfluxed for 48 hours. The reaction m xture was
concentrated in vacuo and purified by silica chromatography using ethyl

acet g efor@;onaapé,f 1n@z>st4l3rta§h;d9> B ﬁe%ﬁd]a%egxf% pﬁem(/al?&.)g %136'44§ 3§Ixﬁ$19|%&4;ne%93§/g1 300

t et rahydr o- 1H- benzo[ d azeplne- 7- car box

VHz C[%ﬁ yter5357nl)8\1as ad % a(ﬂﬁlfi |_(.B 4g73581(1}10 §nd pﬂqjsmm?cagggnate (4784Zg135(nmol) zp.cb the 7. 13
- 7.19 réantionhawedbo 8iB at26bm tefpedafurd foy 4&Hdjrs. ”ﬁm 28ct{os mixdir) wasTol2ntila®d indtbup asd 08
(b I’5 5- S 7 agxi!)_l%ed bé%/ Q ethylgacg;‘te Qrm aq\l'el_us sal%ragz sc(cﬂ[m hy%rdgen4ﬂbbna?e s(glltlon %he é})mgmd 4H),

organics were washed with brine and dried over magnesium sulphate, The crude oil was crystallised over night



M5 ES: 366 1.5 Schene 5 WO 2010/ 007382PCT/ GB2009/ 001774 29 71314
(Formula 1) Reagents and conditions: a)i.S0Cl2; ii. NH4OH, THE, THF; ii.
K2CO3, Ro@0Ghio/mrzszane 1.5.1 Internmediate 13 A 100mL r oenaAdB2bameri4f | ask
was charged with 3-cycl obutyl-2, 3,4, 5-tetrahydro-1H benzo[ d] azepi ne- 7-
carbonyl chloride (2 g, 7.58 mml) (p|2 pared frominternediate 7) in THF,

to give,ap.onange SHRPSNEi &lﬂy&oﬁ%@&z%ﬁe@@ﬂﬁ &'yHE‘eBdesO&('cQ?m B3Rd agded

and the réaction 'm xtufe was stirre one hour reaction mxture was
extract &P®®oh di chl oronet hane and dried and evaporated to yield

3-cycl obutyl-2, 3,4, 5-tetrahydrolH benzo[ d] azepi ne- 7- car boxam de (6. 14
nunol ) MSEES+89, E24%6 11-1 NI\/R (400 MHz, MeOD): 8 7.61 (m 2H),
7.15 - 7.21 (m 1H), 2.96 (hr. s., 277-286m1H) 2.47 10 (hr.

s., 4H 1H§w@3(é%)ﬁﬂ}4)§f fH)ms 73@%%@52 ”‘73@{27% 1H5L3ggmils Zn@,4§5”28§"'l931 5.2

Synt hesi s anple 1 round-"bot t oned
fl ask’ \A/azs‘*ﬁhé%@&ﬂ}mlﬁﬁ (S 9

3-cycl obutyl-2, 3, 4, 5-tetrahydro-1H benzo[ d] azepi ne-7- car boxam de (2 g,
8.19 m‘rnll.)bitel?metdezterzrahydr ofuran (20nmL), to give a tan suspension. Lithium
al um ni um hydride (16.37 nm, 16.37 mmol) was added and the reaction was

StI T eyl Sfilh YKieh By mms-d, )tafu FERGLH AR ARGy AR 30s BhflHlih Y

quenched w th saturat sodi um su
magnesi SifeaU@ ke 2dfqdiep aqusers tsﬂvtts’a@ﬁwélé%ht@%d2 &% Apormeldy 32 REviEL 'gRie was
t aken upisé. nhoredmaxan(&neami tseatcucrlaited° 0 @hdEhidé I0@mt) Qaholyedleddice disd. ahé owed

by ni 80;[e| crt}ory lvas m)v(\?gd to stlr(a:l' Olé%o I C ur, Jl%e HEWQIOA wasT (Qage)ful a%getnlal%g wV\@ ce%c;éllie I;ulideth for

hours betore extracti ng orone
evapor atepotion redtiaes in e iI be m@nlwww@webyasmaé@égéh smpcesl@gm@l ert dcidificivith
ammoni asNBjdiRnedidedtiafie ra@t@&ﬁsh@@ﬁwﬁs%e}ﬂc%adted with ethyl acetate and the combined organics
N-((3-c Eobu tetra% but 12.3.4,5-4 d
benzo[ dié%f Lot bﬂ‘if@%ﬁ‘ﬁ‘g%‘ﬁf Cotf “ﬁ‘rﬁ“d’ ate( of %Vfé’(’ﬁ%‘l‘ oxyeariopyli-d. 4> e dRNR (400
MHz, MeBEdjold]azgpi@6-carb@xyi@ adichd) 4k klpale Bll@bsolid B qyantigiye yield) | 8.21 - 8.30 (m 1H),
7.50

15 MSES':192

1H NMR (400 MHz, DMSO-d6) § 7.60 - 7.80 (m, 2H), 7.16 - 7.32 (m, 1H), 3.41 - 3.52 (m, 4H), 2.84 - 2.97
(m, 4H), 1.34 - 1.47 (m, 9H)

1.1.5 Intermediate 5

Thionyl chloride (60mL, 825mmol) was added dropwise to a stirred solution of methanol (1L) at -20°C and the
20 reaction warmed to room temperature. To this solution 3-(ferz-butoxycarbonyl)-2,3,4,5-tetrahydro-1H-
benzo[d]azepine-7-carboxylic acid 25g, 85.8mmol) (4) was added portion-wise to give an orange solution. The
reaction mixture was concentrated in vacuo and azeotroped with toluene to give methyl 2,3,4,5-tetrahydro-1H-

benzo[d]azepine-7-carboxylate (5) as a pale brown solid in quantitative yield.

MS ES*: 206 1H NMR (400 MHz, DMSO-d6):5 9.46 (br. s., 2H), 7.71 - 7.87 (m, 2H), 7.32 - 7.42 (m, 1H),
25 3.85(s, 3H), 3.19 (br. s., 8H)

1.1.6 Synthesis of intermediate 6
Method A
Alkylation:

To a solution of methyl 2,3.4,5-tetrahydro-1H-benzo[d]azepine-7-carboxylate (5) (7.58g, 31.4mmol) in
30 dimethylacetamide (75mL) was added potassium carbonate (10.8g, 78.5mmol) and iodoethane (2.63mL,

32.9mmol) and the reaction stirred at room temperature for 18 hours. The reaction mixture was diluted with



- 7.58 (m 1H, 7.02 - 7.14 (m 3H), 4.53 (s, 2H), 2.87 - 2.96 (m 4H),
2.76- 2.86 (m 1H), 2.36 - 2.53 (m 4H), 2.05 - 2.14 (m 2H), 1.86-
1.99 (m Wd2o10l00682 1. 78 (m 2H) 25 1.6 Schene 6 20 ( ParraB20091001R@agent s
and conditions: a) BH3. THF, THF; b) 02C1, TEA, EtO0Ac; c) NaCN, EtOH,
H20; d) I. 4MHC, dioxan; ii. cyclobdtanone, AcOH, Na(OAc)3BH, DCM e)

Li Al H4, e rﬁm,wﬁy;am%aeaqaw@ Jods e cbBSHaBtaRd HEncAaSAONr magnesium

round- bot't omed fl ask was charg
3- (t er t V" BIR'ORYC HF WY1y 2R3 P&“@a%@t ‘?yaﬂ%r@‘%Pf—ogrb@r"iz‘iﬁ’[“%]'%f"?@fﬂ”ﬁ’ém?fo‘(‘i‘%{]i‘aﬂf)xyI ic
acid ( 5mB&reg with Qddeiainnonia affeeded aleya DEdiylal3, 4(531&&hyﬂrc)-1H bedzd]dl ¥R pific-TOdrtdkyldteS S
sol uti 0@ fne tetrahydrofuran conplex (30.4 m, 30.4 nmol) was added
drop vvlse at °C. The solution was stirred at 0 C for one hour and then
stirred at anbient tenperature for 16 hours. The reaction was quenched by
the atdYBESH 8¢ HEWR(4WMEnPMSQdd B¢ al Bdmatd: 53l 17:326m BHo BHe 3HHRShas
I enov e I meMHPR43aRI60 (in, 611 6.97 eRoAWe3Nyas taken up into ethyl acetate and
washed with water (x2). The organic |ayer was evaporated and the residue
was purjfied by Biotage SNAP 50g col um using ethyl acetate petrol 1:1 to
eld a rless oil tert-butyl 7- 10
(hydro lgéet hyl)-4,5-di hydro-1H benzo [d] azepi ne-3(2H) - car boxyl ate (15.14
mol ) . “CJIVWB’“"(‘%I—D 1HNVR (400 MHz, MeOD): 8 7.11 (s, 3H), 4.54 (s, 2H),
3.47 - 3.58 (m 4H), 2.85 - 2.92 (m 4H), 1.47 (s, 9H) 1.6.2 Internediate
16 A 100thmk sobuiond ol Oty 23] dosstetrahgdso- Ci-Benge ol axepinda7-tatiok ylloeIt (§) (20g, 82.7mmol) in

[ (his’éjrcﬁ oﬁd‘%ﬁet}g(xle) (2601151?% %G{eﬁ &!‘kéﬁ%@&g[(glzﬁeﬂ%‘?mm& a)?’&@ 'dlldc(ﬁ%.f%B}%er? (4.2

acetate (50
m ) to tg?oe'exyaorewdmfr(?%slzédm@ﬂ) e, triqttamans a5l ofyImmgoh) Bieirgpetiop ]ZVaSS“Fde fong. 7
mol ) V\RSho&dd&ﬂth&ﬁdcﬁoh&n&tﬁﬁ@Bﬂc%aw& Siciol T Rghedu® sodhfn Rykixfle whil @dde® @it then

bi car boress et i) il BsltienBSa Ta808n, "t el prd e oAl o
Bi ot agenaEBumS(SQPl@GI e cenceprptedhgiet e fo eiver oiethyl: 1cr0b>bytvle4 .y @mhy‘ﬂmlyi

7- ( ( rethpdofidzEpiayrl @iy RLENAS J brdwmsotd RYEnGmdveyRRaNzo [ d]

azepi ne- 3(2H) - carboxylate (11.25 20 mml,). M5 ES+ : 378 WO

2010/ 0%§§gP%IJ GB2009/ 001774

'"H NMR (400 MHz, DMSO-dg): § 7.67 - 7.74 (m, 2H), 7.23 - 7.29 (m, 1H), 3.83 (s, 3H), 2.86 - 2.95 (m, 4H),
2.71 - 2.82 (m, 1H), 2.35 (br. s., 4H), 1.95 - 2.05 (m, 2H), 1.72 - 1.84 (m, 2H), 1.51 - 1.66 (m, 2H)

1.1.7 Synthesis of intermediate 7

20 To a solution of methyl 3-cyclobutyl-2,3,4,5-tetrahydro-1H-benzo[d]azepine-7-carboxylate (6) (22.03g,
84.9mmol) in tetrahydrofuran (300mL) and water (100mL) was added lithium hydroxide (2.44g, 101.9mmol)
and the reaction refluxed for 18hours. The reaction mixture was concentrated in vacuo and azeotroped with
toluene (x3) to give the lithium salt of 3-cyclobutyl-2,3,4,5-tetrahydro-1H-benzo[d]azepine-7-carboxylic acid

(7) as a pale brown solid in quantitative yield.
25 MSES':246

'"H NMR (400 MHz, DMSO-dg): 5 7.60 - 7.70 (m, 2H), 6.95 - 7.05 (m, 1H), 2.81 (br. s., 4H), 2.69 - 2.77 (m,
1H), 2.33 (br. 5., 4H), 1.95 - 2.05 (m, 2H), 1.71 - 1.84 (m, 2H), 1.51 - 1.65 (m, 2H)

1.1.8 Synthesis of Compound 8 (Formula 1)/Example 1

The lithium salt of 3-cyclobutyl-2,3,4,5-tetrahydro- 1H-benzo[d]azepine-7-carboxylic acid (7)( 0.502g, 2mmol)
30 was stirred in thionyl chloride (7.30mL, 100mmol) for 60 minutes and then concentrated in vacuo and
azeotroped with toluene to give the acid chloride as a brown solid. This material was suspended in

dichloromethane (10mL) and to this was added C-(2-methyl-2H-pyrazol-3-yl)-methylamine (0.22g, 2mmol)



31 1.6.3 Internediate 17 A 100nl round-bottomed flask was charged with
cyanosodi um (0.551 g, 11.25 mmol) and tert-butyl 7-

( (et hyl swbf2orydoassy ) et hyl ) - 4, 5- di hydr o- 1H benzo[ d] azepiroesR2869)00cEm boxy| at
e (4 g, 11.25 mmol) in Water (2.500 rriﬁ) and Ethanol (10 m) to give a

col ourl ess solution. The reaction was gated to reflux for 2 hours. 5 After

an aquesmsmwlinmo (mqmpls&lh.tr) o.a& 1N Yo Bls@ta08r (2A%0Et ARClacBe! hidlidre was

tert-butyl

i ydr oSPHPRT T AF L8 P TSRO 2 eisdgn PR Slsme g mytoprb OB a7hied. s
ES+:  218ediM Mukbnfadtithahdiz FraduefOhrresiondin6 the proddobwérarpondided and cotBenfrsted 2 Ivbcuo 3 50
(br. s. and%@) rred gy sﬂxcg c% gt agﬂ)l_ushnﬁ é‘lez}éxﬁ?&?l% 1&!{&?‘%% r?lrxﬁlre[s1 wkt

tert-Buty cyanorme Eaze pl ne- 80‘% ~car oxyI ate
(Intef nré‘t‘ﬁ at e 17)” C(@Obstyew/%ml yrethsl Fpyrazelescy Dimsth i Bis3-tstiahydiodkierzofddazerinetiour s
and t heariokani®ad)iendmmas renoved by evaporation. M5 ES+ : 187 To this

resi due was added sodiumtriacet oxyborohydride (0.795 g, 3.75 mmol ), acetic

d (O 7 |
scr (04T vy 505, A7 b 206, RYSLPOUS 2080 Gy 202 gy B FAngl) 1
stirred®sdi, §1Thovi8 (mTid), #-éact 3dm HDxI-8ire SHas-8di- P-a¢ el 44, 2169 S%%Qquéﬁhé 3% odi um

hydr oxi ge sadg, est-naetgduyizb- dsahl anonst-hasenx$) dried and evaporated to
yield an oil, triturated with ether to yield a vvhite solid

(22( g gqy n%n%%ﬁi‘x} F%rﬁnulaA'l can, zglseoy;e%pny,cf {ﬁglu%]tréite? n Sfolndlz é{)f%nons wél}frk;[n \%vnl:igt i on.
20 1.6.%ehtermedi ate 19 A 25ml round- bottorred flask vvas charged wth
l'ithium alum nium hydride (0.134 g, 3.53 mmol) in tetrahydrofuran (10 m),
to gi veras@gehotrl ess solution. Lithium al um nium hydride (0.134 g, 3.53
mml) in tetrahydrofuran (3.5nm) was added. The reaction was refluxed for
12 hours d then cool ed and quenched with saturated sgdi um sul phate. The

reaction xture_was dried, fi&tered and_evapor at eq? ang used w t hout
furtherHa gl @t bn i na t he "kt p c N
.2-(3-cyclo 3 s, 5-TetT ahyldr o- e zo[d] azepi - Yant ne (1.179

mml) 1.6.6 Cgrrpound 20 (Formul a /)/Exarrp'l*@ 121 A 25rril8(¥:ounld1)bottorred

flask was charded with ormula

2-(3- cycl,ggg LnlooritAnsd SR pr N e q& 7- ypet hanam ne (0.288
b’etngé itions: a) ﬁ X Et g"é}?g S8 %&&5%6 . S

g, 1.17 OINGBDAGPYDCME NI OF | 9 mmol) in pyridine
(10m) to give 30 a colourl ess solution. The reaction was stirred for one

hour and t hen azeotroped with toluene. The residue was taken up into ethyl
acetate éﬁ@”(ké%‘r‘(é’ﬁ‘ewef’ﬁ‘efM sodi um hydr oxi de sol ution. The organic |ayer was
dried and the residue was purified using 10% net hanol in dichl oronethane

wi t h19. RM/masetwoeni ofn3trgrdbuoychebonyd)-2/3,43-cltrahydo-28-bnzQ0 A 3P RECTAERAG0 HiD QA.F6¢d 32

16.67mmol) (4) in acetonitrile (20mL) was added triethylamine( 5.5mL, 40.01mmol), benzylamine (2mL,
18.34mmol) and 2-(1H-7-Azabenzotriazol-1-yl)--1,1,3,3-tetramethyluronium hexafluorophosphate (HATU)

(7.61g, 20mmol) and the reaction stirred for 16 hours. The reaction mixture was concentrated in vacuo,
washed with brine and extracted into ethyl acetate (3 x 50mL) and the combined organics dried over
20 magnesium sulphate. The organics were concentrated in vacuo and the crude material purified by silica
chromatography using methanol/dichloromethane mixtures with added ammonia to give tert-butyl 7-

(benzylcarbamoyl)-4,5-dihydro-1H-benzo[d]azepine-3(2H)-carboxylate as a yellow solid in 15.7mmol.
MS ES":381, 324

'H NMR (400 MHz, DMSO-dq): & 8.98 - 9.05 (m, 1H), 7.70 - 7.78 (m, 2H), 7.35 - 7.42 (m, 4H), 7.27 - 7.34
25 (m, 2H), 4.50 - 4.56 (m, 2H), 3.50 - 3.57 (m, 4H), 2.92 - 3.00 (m, 4H), 1.48 (s, 9H)

Tert-butyl 7-(benzylcarbamoyl)-4,5-dihydro-1H-benzo[d]azepine-3(2H)-carboxylate (5.95g, 15.64mmol) was
stirred in refluxing saturated methanolic HCI for 2 hours Reaction mixture was concentrated in vacuo to give
N-benzyl-2,3,4,5-tetrahydro-1H-benzo[d]azepine-7-carboxamide hydrochloride (9) as a pale yellow solid in

quantitative yield.



crude product which was purified using preparative HPLC to give
N-(2-(3-cycl obutyl-2, 3, 4,5-tetrahydro- 1Hbenzo[ d] azepi n- 7- ypet hypni coti nam d
e (0.086 wourbjo/ookd82ES+ : 350 NIVR (400 MHz, MeOD): 8 @cC®iGB20®/@1i77¢m 1H),
8.64 - 8.69 (m 1H), 8.15 - 8.20 (m 55&) 7.50 - 7.56 (m 5 1H), 6.97- 7.05
(m 3H), 3.55- 3.62 (m 2H), 2.77 - 6 (m 7H), 2.44 (br. s., 4H, 2.05 -
2. 14 (nmysgsh 2811.86 - 1.99 (m 2H), 1.61 - 1.77 (m 2H 1.7 Schene 7 O her
conmpounds of fornmula 1 can be synthesised as outlined in Scherre 7 using

st andar, nthe art. This schene as Scherres
8 and g(@@%?@é%DMgbgﬁ)s{]?W@T & 10 85 ep%rmn el &pl B (TOZI@OWOJ

122- 137H),Reiage st @n, aHXI3.6D1icHst(ino8Hy: a) DBU, MeCN;, b) Pt(I1V)02, H2, Et OAc c)
NaH, Mel, NWP;, d) 4MHCl; e) TEA, AcOH, Na(OAc)3BH, DCM RaCO 1.7.1

I nter ITE,de’B.& Bihésis of C mnd@%;,qu,pp)péxg 1f4 ask was charged with |ithium
chI or| de (6/ 366 g, , 1-nmet hyl-1H pyrazol e- 3-carbal dehyde (0.951

7 acest 3&) 5%3“8? wwrb&mft& g@ﬁ?&ffaﬁaz‘@me?@@éﬂwm 7-cqrgoxanmidp, dydrpehiogde @) £0-358. 8 64
nmol ) i imn@det dietildromettenc((3OL)Wa) added Bimvidylbutanal (0181 S®meIDbridiatetin aciBiof) 1 TRO2 Nl ,
8. 64 MpldonVeis sasﬂeqedsi rdRdedlr iRl RE %ﬁms moﬁv e addin o@@o%m%ﬁeémyb%udwd for

one hour.The sol vent was evaporated and the residue hyl
acet at 9 é%?dz%@h efofftetl thppr sl opyde P?'E"aé(‘f’f’ﬁbt‘%‘?‘?)’“m a2 catideoditing ik eshrehat e,
and dr iaedithanzM emaposastiedol. Thetidhesindipendig@So el pioﬁucederbyor&r@a ageotbgraloiiP
Sﬁlr ufe Evgaztoggnd?% WReeP Y FARRE BRI N A IFocFhfAS o TEbE o 10 V1 €1 ¢
74341- rPéVHVEZ‘?H@ﬁW%WQBCW’ﬂ&c?PW@yl) 4, 5- di hydr o- 1Hbenzo[ d] azepi ne- 3(2H) - ¢

ar boxyl ate (6.82 nunol) MS ES+ : 326 i1l NVR (400 MHz, MeOD): 8 7.80
- 7.851\(18r£$*21—3)7, 7.64 - 7.66 (m 2H), 7.60 - 7.63 (m 1H), 7.27 - 7.32 (m 5
1H), 6.75 - 6.78 (m 1H), 3.92 (s, 3H), 3.56 (br. s., 411), 2.95 - 302(m
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char ged iR gﬁ e T, 1 A HO G 8 BT R ™
di hydr 3HLPben o a bz ep r%é%(lz‘lﬁ? 2dar bé%((w amel Z42 1636gm 161),8)289nﬁﬁ69m and

plati num (I1V) oxide (0.077 g, 0.341 mmol) in ethyl acetate (50nml) to give a

bl acis ausmpRm&izon. The reacti on was hydrogenated at atnospheric 10 pressure
nonitoring by LCMS. The reaction was filtered through celite and evaporated

toyi eld?h ﬁ@xa Jes ollpé&?ﬂadnﬁ Oxylaglz%g %glfy%ﬁ_ag lﬁltstrha}/eld 1agq£eme &sglg es‘!andtared

product ter t
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HO a R0 c
CO, - COS, = O
O'Bu O'Bu
' 4 10

11(Formula 1)

Reagents and conditions: a)R,OH, EDC, DMAP, CH,Cl,; b) 2M HCl in Et,0;
¢) R,CO or R;HCO, AcOH, Na{OAc);BH, THF

1.3.1 Synthesis of intermediate 10

20 To a solution of (1-benzylpiperidin-4-yl)methanol (0.211g, 1mmol) in dichloromethane (15mL) was added
3(tert-butoxycarbonyl)-2,3,4,5-tetrahydro-1H-benzo[d]azepine-7-carboxylic acid (4) (0.3g, Immol), N-(3-
dimethylaminopropyl)-N-ethylcarbodiimide (EDC) (575mg, 3mmol), 4-dimethylaminopyridine (DMAP) (
catalytic) and triethylamine (0.42mL, 3mmol) and the reaction stirred for 18 hours. Reaction mixture was
concentrated in vacuo and partitioned between ethyl acetate and 5% aqueous citric acid/brine. The organics

25 were washed with saturated aqueous sodium bicarbonate and brine, dried over magnesium sulphate and
concentrated in vacuo. Material was purified by silica chromatography using ethyl acetate/petrol mixtures to
give 7-(1-benzylpiperidin-4-yl)methyl 3-tert-butyl 4,5-dihydro-1H-benzo[d]azepine-3,7(2H)-dicarboxylate (10)

in 0.45mmol.



11-1 NWR (400 MHz, Me0OD): 8 7.41 - 7.45 (m 1H), 7.08 - 7.25 (m 3H), 5.97
- 6.10 ((m 1H, 4.52 - 4.67 (m 15 1H), 3.80 (s, 3H), 3.44 - 3.65 (m 4H),
2.82 - 2.W0201j0043dp, 2.51 - 2.74 (m 2H), 1.87 - 2.13 (mCTZH20091004774(S, 9H)
1. 7.3 Internediate 23 A 50nl round-b I7torred flask was charged with
tert-butyl 741-hydroxy-341-nmethyl-1H pyrazol - 3-yppropyl) -

4, 5- di hyglee- - benzo[ d] azepi ne- 3(2H) - carboxylate (1 g, 2.59 mml) in

N-net hyl pyrrolidone (NWP), to give a 20 col ourless soI ution. Sodium hydride

(0.125 nd the reaction S irred for _one_hour
and theﬁ ‘T@%gs%mné% %22‘5 fc? (EheDni 2t ub-¢ (H‘nm%t ﬁéo T b O dés 319 rred
for 16 (moGH)s2.88TFIRES (e.aid),i 208 - W86 (nd 2H)11.8¢- M7t (hn, 208t E66 -aITd ()3t .acved om, 1.2 et hyl
acet at g.35e9r gani c | ayer was washed with water (x3) dried and evaporated.
The residue was purifi ed by Bi ot age SNAP 50g using ethyl acetate petrol

(1: 1) to |eldtert buty

(1- H yhasi o (}'f[’dif—lfF[SWéf’zleﬁEX%m%HPopyl) 4, 5-di hydro- 1 benzo

[ d] azepi ne-3 (2H)-carboxylate (1.502 25 mmol). MS ES + :422 111 N vIR (400
MHz, MERDB)soluBon/of4ive -7-(V-bekBylfiparidib M)y methyll O-tert-Futd B, 5(dihydibHH; ber?zo[]l]hzepm? 30QH)M
i::?) g d‘i‘g?rrb(zxyﬁteqi?g)((mwél_a45m§1iroan alctg’yl %t’l?ﬁer((%L)l\st’adé%d %Q/I I(Iél’ in %E%hyl %165 ém(LPE 12
(m 1H)g1ve £ \ghzte sohf %thtq‘ﬂ w:jﬂ%idedfo 4166 e§0101gqu§s sg]@th[l tifat ﬁk’}”h't ;é?(:ﬁaétefpda?Vér D hour\\n
2010/ 0RE3BAPGHMEBRE08MDGtAdin 3dcus @b give ORbendyiifperiding fyl)aathhaS 453 tetkdh@fdo-T10r t wo
hour

7 (1 e e ARG R 10 J0mme. T s wped it (e g 0%z of
d] azepi“ﬁ’i‘ﬁ‘Fﬁ chloride (1.548 nmml). This material was used w t hout further
purification. M5 ES+ : 268 5 1.7.5 Synthesis of Conpound 25 (Formul a

/)] Exampd 87186 A 50nil round-bottoned flask was charged with
7- (1- et hoxy- 3- (1- met hyl- 1H pyrazol - 3-yppropyl ) -2, 3, 4, 5-

tetrahydr q- Jplshlger;as?anmzspl(m'buml Fin%' m(e&yﬁ% . terlah%?(g Wﬁ{nazcim% e

cycl obut anone trieth
nﬁnm ) Srhoxyffate H‘P/QfP‘B‘}?é‘P%Qriézg( S3fpyol} i tgtrab@f@”erb@am Mas addepegieldelpde @ddmbsm
t r i aseaxyinay, ateyid adid@.06:0L,B8mejol), 3A]rﬂbldahlﬁ’l(kie)es&ﬁdsoﬁﬁﬁntth&et&:@b&iol{y@ncﬁ&@146101

15. 48 Wmmol}q@@ﬁgﬁggc%gn Andrd n%edlg bR mﬁgmms Shouf ”gh% rfea%L rixfas *}?tgrfeds efore

dllutlng W t ororret ane an laoso I'um
sol ut i ePreentrpied &t yaere énd Hlasre&%wavqnera béawn aﬂabewatee@daaq@rateh eiqveem gdiemyas

puri fi edarbyhaidi 208 ageorShid w5@19d QAth! bikg diddl bver Hn 2BIN s@pHIB L@ ucel in vacuo.

di chl or,onmet hane ield but

ot by PHRRAGRRE s ich s ROnhod it b et Yo dlane b el BB Ve st
chl of%i démahxl érethylr2a34, -ﬁ@mhydw -1 H-benzdl dlazepine- HEtbox dilge (IB) iIESI2mm@22 NVR (400 VHz ,
MeOD): 8 7.85 - 7.90 (m 1H), 7.09 - 7.20 (m 3H), 6.35 - 6.41 (m 1H),
4.09 - MeES.4m 1H), 3.96 (s, 3H), 3.56 - 3.70 (m 4H), 3.27 - 3.39 (m
2H), 3.12 (s, 3H), 2.97 -

'H NMR (400 MHz, DMSO-dg): 8 7.60 - 7.67 (m, 2H), 7.13 - 7.29 (m, 6H), 4.01 - 4.08 (m, 2H), 3.38 (s, 2H),
2.81 - 2.89 (m, 4H), 2.72 - 2.79 (m, 2H), 2.36 - 2.50 (m, 6H), 1.81 - 1.91 (m, 2H), 1.59 - 1.70 (m, 3H), 1.15 -
1.29 (m, 2H), 0.90 - 0.97 (m, 3H)

25 1.4 Scheme 4

Compounds of the invention can also be synthesised using Scheme 4 via a pentafluorophenoxy intermediate
such as 12. Intermediate 12 can be synthesised using methods similar to those outlined in the literature (J Med.

Chem,, 35, 15, 1992, 2843; J Org. Chem., 70, 2, 2005, 489).



- 3.08(m 2H, 2.67 - 2.84 (m 4H), 2.26 - 2.45 (m 4H), 1.67 - 2.10 (m
3H) 1.8 Scheme 8 OH OH NH N-NHCI 23 H

24 ( For mave 20j)o/d@@sReagent s and conditions: a) 4M HCl, dipaxasB206w)ieaCHO,
AcOH, Na(OAc)3BH, DCM 1.8.1 Internedi ake 23 WO

2010/ 007382PCT/ GB2009/ 001774 35

0

C 8 i
. a /\ b Rbo
12

7 11(Formula 1)
Reagents and conditions: a) CgFsOH, EDC, Et;N, CH,Cly; b)R,OH, MeCN, reflux

1.4.1 Synthesis of intermediate 12

A suspension of the lithio-derivative of 3-cyclobutyl-2,3,4,5-tetrahydro-1H-benzo[d]azepine-7-carboxylic acid

(7) ( 1.08g, 4.40mmol) in dichloromethane (30mL) was treated with pentafluorophenol (0.81g, 4.4mmol),
5 triethylamine ( 2.2mL, 15.4mmol) and N-(3-dimethylaminopropyl)-N-ethylcarbodiimide (EDC) ( 1.0lg,

5.28mmol). The reaction was stirred for 18 hours at room temperature after which the reaction was

concentrated in vacuo, washed with water and extracted into dichloromethane and dried over magnesium

sulphate. The solvents were removed in vacuo and the residue was purified by silica chromatography using

ethyl acetate/methanol mixtures to give perfluorophenyl 3-cyclobutyl-2,3,4,5-tetrahydro-1H-benzo[d]azepine-
10 7-carboxylate (12) in 1.94mmol.

'H NMR (400 MHz, MeOD): 6 7.94 - 7.99 (m, 2H), 7.35 - 7.39 (m, 1H), 3.03 - 3.09 (m, 4H), 2.85 - 2.93 (m,
1H), 2.48 - 2.61 (m, 4H), 2.08 - 2.17 (m, 2H), 1.91 - 2.01 (m, 2H), 1.65 - 1.77 (m, 2H)

1.4.2 Synthesis of Compound 11 (Formula 1)/Example 119

To an acetonitrile (10mL}) solution of perfluorophenyl 3-cyclobutyl-2,3,4,5-tetrahydro-1H-benzo[d]azepine-7-

15 carboxylate (12) (0.087g, 0.20mmol) was added (4-methoxyphenyl)methanol (0.028g, 0.20mmol) and the
reaction refluxed for 48 hours. The reaction mixture was concentrated in vacuo and purified by silica
chromatography using ethyl acetate/methanol mixtures to afford 4-methoxybenzyl 3-cyclobutyl-2,3.4,5-
tetrahydro-1H-benzo[d]azepine-7-carboxylate (11) in 6.0mmol.

'"H NMR (400 MHz, CDCl3) § 7.81 - 7.87 (m, 1H), 7.80 (s, 1H), 7.35 - 7.41 (m, 2H), 7.13 - 7.19 (m, 1H), 6.88
20 - 6.94 (m, 2H), 5.28 (s, 2H), 3.82 (s, 3H), 3.08 (br. s., 4H), 2.90 - 3.01 (m, 1H), 2.67 (br. s., 4H), 2.07 - 2.24 (m,
4H), 1.56 - 1.81 (m, 2H)

MS ES™: 366
1.5 Scheme 5

Another example of compounds of Formula 1 can be synthesised as outlined in Scheme 5 using standard

25 conditions well known in the art.



A 25m round-bottonmed flask was charged with tert-butyl

7- (1- hydroxy-3-(1-nmet hyl- 1H pyrazol - 3- yppropyl ) -

4, 5- di hydwo-20tt/doe3zszo[ d] azepi ne- 3( 2H) - car boxyl ate (1.7 gpPCH/GRR00wmOI)74i N 4M
HC1l, to give a colourless solution. TBS reaction was stirred for two hours
and then evaporated to yield

7-(1-hydrexy-3-(1-nethyl- 1prr§zol 3-yppropyl) -2, 34, 5- tetrahydro 1H benzo|

d] azepi ni ym chl ori de (4.35 5 M3 ESf 268 M(18.1. y nt he5| s of
Conmpount©24 r )J_Exah’ﬁ“l “ +Buny bcﬁtt gred f 1R
charged wt cid (2. 490 3 I) sodi umt 6L oxy or ohydri de

(1.844 g, 8.70 nnDI)

7- (1- hydr oxy- 3- (1 nmet hy1- 1H—pyrazo| 3-y|)propy1) 2 3,4,
tetrahydr Rea%éﬂnsgﬁ@&p&.‘é;lsaa% %Bbu“'.. Lun&r Q. m% Lt iOk,cB: RO BxdneaNd
triethylamne (O. i'n 10 (56 to glve a col ourl ess
sol ution. Cyclobutanone (0 610 g, 8.70 nnDI) was added The reaction was
stirred-§biergdiatsdfs and then the reaction mxture was washed with 5% NaCH
solution and dried and evaporated. The residue was purified by Bi otage SNAP

100g usi n@o&o%ﬁ&ﬁoh&ﬂém flasOGME Whirfed 20/ n1pdMbacy L 03 4.6 &hﬂuydro 1H-benzo[d]azepine-7-

1-(3-cyclob tet 1H benzp| d rreth | -1Hp
yrazol -4} E?% (Z’l32 1%( reﬁ?fﬁffrm&g‘t%e% M gg#l‘f gi%l\"l%'/lﬁ é1“0 oh

MeO D) 5 @)n&nm@ed.anmlomgm (hy\qroxlqebwas §dd@{3and thg regglo(x mlxng(H’vas s@m@’jor.oneholx() T(]meacllﬂ)

4.53 - dixfiR v&(amxtrgéfgd:ml%dﬁgor()fietha%wnd dged7a?1d evlil{%orgzd 6 gfbld@é}olobg %3 4 5—2etrz r()m

6H), 1.87- (é ? 718 m chenme 9 Schene 9

ININ- 0 H-bengol %Z"‘I(“?f r‘i’?{?f”é?mﬂe Wé’i’fﬁci)e Conpound 134 Reagents and conditi ons

a) Mn02, THE 20 1.9.1 Synthesis of Conpound 25 (Formula /)/Exanple 134 A
100ml rsIBY: B4t t oned fl ask was char ged with

1- (3-cycl obutyl-2, 3, 4,5-tetrahydro-1H benzo[ d] azepi n-7-y1) -

3-(1- rrehfwlz wzaﬁ%%)?»ay@pgnp@ﬁpvls 04721(&, %gzgé(bﬂg4 Iﬁ A mYRmgaRese

di oxi de (1.2 9 hydrof uran (5 0 give a bl ack
susp&hdbotr. 4H'Tl?é) 7 &AW WA lr?éé’f‘e?d{)’t‘c?()r &ff (B 2Hbr 2 hours and t hen
filtered and evaporated and purified by biotage SNAP 100g eluting with 10%
Met hanol. 5.2 Syntesclef Gempmeidtidfer2én PiExémEet®dni a to yiel d

1- (3-cycl obutyl-2, 3, 4, 5-tetrahydro- 1H benzo[ d] azepi n-7-y1) - 3- (1- et hyl - 1H-p

yrazol - 3-10¥h) BEMHoAaedOﬁh%k (Was A ed k) 3-MRbESH,3 4,3 RBahy M1 H-benzo[d]azepine-7-
2010/ 007382PCT/ (3B2009/ 001774 36

carboxamide (2 g, 8.19 mmol) in tetrahydrofuran (20mL), to give a tan suspension. Lithium aluminium hydride

g4 (Formula 1)

(16.37 ml, 16.37 mmol) was added and the reaction was stirred at reflux for 2 hours. The reaction was cooled
15 and carefully quenched with saturated sodium sulphate. The reaction was dried with magnesium sulphate,

filtered through celite and evaporated. The residue was taken up into dioxane and saturated potassium

carbonate was added followed by nicotinoyl chloride (1.159 g, 8.19 mmol). The reaction was stirred for 2 hours

before extracting into dichloromethane (x3) and drying and evaporating. The residue was purified by Biotage

SNAP 50g eluting with ammonia methanol dichloromethane to yield N-((3-cyclobutyl-2,3,4,5-tetrahydro-1H-
20 benzo[d]azepin-7-yl)methyl)nicotinamide (0.626 mmol,).

MS ES":336

'H NMR (400 MHz, MeOD): & 8.96 - 9.02 (m, 1H), 8.65 - 8.71 (m, 1H), 8.21 - 8.30 (m, 1H), 7.50 - 7.58 (m,
1H), 7.02 - 7.14 (m, 3H), 4.53 (s, 2H), 2.87 - 2.96 (m, 4H), 2.76 - 2.86 (m, 1H), 2.36 - 2.53 (m, 4H), 2.05 - 2.14
(m, 2H), 1.86 - 1.99 (m, 2H), 1.61 - 1.78 (m, 2H)

25 1.6 Scheme 6

Another example of compounds of Formula 1 can be prepared as outlined in Scheme 6 using standard

conditions well known in the art.



NVR (400 MHz, CDC13): 87.71 -7.78 (m 2H), 7.23 -7.26 (m 1H), 7.15 - 7.20

(m 1H), 6.05- 6.11 (m 1H), 3.88 (s, 3H), 3.30 - 3.39 (m 2H), 3.03 - 3.12
(m 2H), wWo2@G1dor3s2s., 4H), 2.72 - 2.85 (m 1H), 2.45 (IlpCT/GB200941d)7742. 03 -

2.15 (m 2H), 1.84- 1.99 (m 2H), 5 .79 (m 2H). 1.10 Schene 10 5 This
schenme is suitable for preparing exang?e corrpounds 138-141 0 a)i. RACOCH,

SOC12; iio AIC13 2C12; b) NaBH4, IVEOH RaCO gr RaHCO NaB( 0Ac) 3H, DCM
AcCH 10 At erdr;cu at e d°*st S char, wth

t hi onyl %hl 0 ) an 1 aceiyl pl%er ne f— carboxylic
acid (1.7 g, o g0 rﬁml) to gi ve¥a Io@rless solutlo er Gbout 15

m nutes crystg{s formed. The reactign was dil uted vmth petrol and the
reaction was filtered and washed with petrol. The crystals were dried 15 and
evapor at ed and

1- (4, 5-wN enzo[d]eaz Q- yl) 2,2, 2-trifl or th e (2.4 g,
10 mol ) was ed he—mlﬁtu as ofved M/ ne (20
Al um numXrichloride (4 g, 3 Yol ) was added ca DUS yoportlon

vvlse and the m'%ture was stirred fqg two hours before pouring onto ice and
extracting with |ethyl acetate. The organic extract was wdshed with brine
and dried and evaporated. The residue was purified by col um chronat ogr aphy
on silica u$| ng 10%rrethano| in dichloronethane to yield 1-(7-(1- 20

acetyl p| c | ) -4, 5-di hydr o- 1H benzo[ d] azepi n-3(2H)-y1)-2, 2, 2-
trlfluoroat,hano 6.6 mol, 65.6 %yield) as an oil. 11-1 NWR
(400 MHz, IVBODd4 7. 77 - 7.95(m 2H), 7.32 - 7.45 (m 1H), 4.47 - 4.58
(m 1H), 3.95 -zﬂFﬁ'g‘“ 1H), 3.65 - 3.91 (m 5H), 3.35-3.40 (m 1H), 3.06
- 3.22 (Rémendslabd,corﬂttu&g a}BI—BTﬂQT}QFﬂb) masoLg, TER,. Ed P cc) MacR (ErdHH,03H) , 25 1.84 - 2.02
(m 2H) 91 FMaigl. dioxan; ii7 yclgbyrianoqHReOPENATARC)BHONCM e)1AIHR THIN p)¢R iPaidiee 26 VWO

2010/ 007382PCT/ GB2009/ 001774 37 A flask was charged with 1-(7-(1

- acet yl;pi meehdiing14- car bonyl ) - 4, 5-di hydro- 1H benzo [d] azep in-3 (2H) yl) -
2,2,2-trifluoroethanone (2 6 g, 6.6 mml) and sodi um borohydrlde (0.76 g,
20 |nrml) dn met h noI ) tocaﬂve ol ourl ess solutiaon. The reaction
was sti'tr&d™ of° e fL"‘ vERt ed ved HigorratarBddde-wabvdrs Bl cr ude
in the bne«[ﬂ]aspewJéarﬂoxmﬁ a8id Co33rzo20mamdl)in (krattydnafuan (100 mbx@pt @ cd@Besdsdlidtiask was
char gegoMhd dran drofuran complex (30.4 °

1- (4 (el oxy (2 y) P et Cahyd r384i"ﬁ"p°')évﬁs‘z%dd?ffé°zpevﬁ?er?t%-Cya‘meff’ BB Her e n- 1 -
ypet haffohdyr ¢ h‘ﬁ)‘@ a“d6th%‘rﬁﬁ‘BF‘3 at "’E’S‘]’é?tdﬁ’ﬂ’?'ém? Gohopes g The redconngs Jauepphgd by the

t ri et hyddition roél((O&L&@gqturﬁecﬁblmh@te sofutidrOand itteTHIT aayednnaaeby( s2eborikign. TR iR a

col our lvxgétﬁkeﬁ(% thol éﬁi}l ac§t9tg IaMatsﬁeh%tN?téy(xBthgh gr(v!: g er §v§§ eva;g)ralte% agd tgéTr%s1%\1% oM

added and reacti on was st urs
sodi u m‘”ﬁi/fd‘f’g%’i by Biolaeg SHRF Poxtolumg uikg Hhydirete aptehdt fraridd a THeurless g‘aﬁfﬁ@“qyla"&zer was

dri ed g@nytroemamel-abaithydo-dH pezb[Hjasginby(28)-daitorylfdn O Ehagy. aphy, eluting with
10% et hanol in dichloronmethane to yield

1- (44( %Swgkﬁ%t yl-2,3,4,5-tetrahydro-1H benzo[ d] azepin-7-

y1) (hydroxy) net'hyppi peridin- 1 -ypethanone (0.9 g, 2.6 mmol, 40%yield) as

a vvhlta solid after trituration with 15 ether.
H NMR (400 MHz, MeOD): 6 7.11 (s, 3H), 4.54 (s, 2H), 3.47 - 3.58 (m, 4H), 2.85 - 2.92 (m, 4H), 1.47 (s, 9H)

1.6.2 Intermediate 16

A 100ml round bottom flask was charged with tert-butyl 7-(hydroxymethyl)-4,5-dihydro-1H-benzo[d]azepine-
15 3(2H)-carboxylate (4.2 g, 15.14 mmol) and triethylamine (2 ml, 15.14 mmol) in ethyl acetate (50 ml) to give a

colourless solution. Methanesulfonyl chloride (1.3 ml, 16.7 mmol) was added and the reaction was stirred for

16 hours. The reaction mixture was diluted with ethyl acetate and washed with saturated bicarbonate, dried,

filtered and evaporated. The residue was purified by Biotage SNAP 50g column ethyl acetate / petrol 1:1 to

yield tert-butyl 7-((methylsulfonyloxy)methyl)-4,5-dihydro-1H-benzo[d]azepine-3(2H)-carboxylate (11.25
20 mmol,).

MS ES*:378



1.11 Schene 11 This schene is suitable for preparing exanple conpounds
142-157, 227-228, 240-241, 244, 305-307 and 325. 20 O 42829 323130

a) BH3THRyokp@Bn4382 PPh3, CH2C12; c) PhSOONa, DVF; d) HCl , DCRtEMdo@)yi8aC® or
RaHCO, NaB(0Ac)3H, DCM On-BuLi, THF g)i.. EtOH, sat NRICl, AcOH, Zn;ii. 2M
NaOH, h) NaBH4, MeOH WO 2010/ 007382PCT/ GB2009/001774 38 1.11.1

| nt er megdy al.Rreal¥rde uUsing a previous described nethod (see 1.1.4). 5 1.11.2
I nt er nedi at e 28

3-(tert onyl) 3 I dro-1HDb [ i ne-carboxylic
acid (I ‘bqg‘;q ‘?%f% e et b‘ﬁtc i Qo ins wp R G but 7
tetr ahydmtjfyl;ulémyléﬂlme&}wm4 5- cﬁhl/dmgHmmowlaawdleﬂé’@urbarmrlatm‘kg un @5 simol) ileWateor 16

hr at 19 sdsmmdem%lqwm Wngern celbarregsgs%mnonﬁ%g Hamop k&@ﬁel@femt r@ﬂm& ﬁﬁoqu
sl owl n%ch til bubbling cease Rea tracted with Ac and

or ga h &1 gaugRHp garkleé'id R By tﬁ’n’?‘%‘ﬁgepﬂﬂ%’ @‘O”fc P ?“@Pé‘ﬂ‘ S 766’:%’89@1"?{“?"&1‘%11 in
vacuo tdihygrod Hebetizefdlazdpinkp(2H)-carboxylate (2.79 mmol,) was obtained.

7- (hydr oxymet hyl ) - 4, 5- di hydr o- 1H benzo[ d] azepi ne- 3(2H) - car boxyl ate as a
col our I\gsgs ol (9.34 g, 33.67 mol, 98 % .

'H NMR (400 MHz, MeOD): § 7.06 - 7.16 (m, 3H), 3.78 (s, 2H), 3.50 (br. s., 4H), 2.79 - 2.93 (m, 4H), 1.45 (s,
9H)

10 1.6.4 Intermediate 18

tert-Butyl 7-(cyanomethyl)-4,5-dihydro-1H-benzo[d]azepine-3(2H)-carboxylate (Intermediate 17) (2.5 mmol)

was stirred in 4M HCI in dioxane for 2 hours and then the solvent was removed by evaporation.
MS ES*: 187

To this residue was added sodium triacetoxyborohydride (0.795 g, 3.75 mmol), acetic acid (0.215 ml, 3.75

15 mmol) and cyclobutanone (0.263 g, 3.75 mmol) in dichloromethane (10ml) to give a colourless solution. The
reaction was stirred for 1 hour. The reaction mixture was diluted with 5% aqueous sodium hydroxide and
extracted with dichloromethane (x3) dried and evaporated to yield an oil, triturated with ether to yield a white
solid 2-(3-cyclobutyl-2,3,4,5-tetrahydro-1H-benzo[d]azepin-7-yl)acetonitrile (2.351 mmol) which was used in
the next step without further purification.

20 1.6.5 Intermediate 19

A 25ml round-bottomed flask was charged with lithium aluminium hydride (0.134 g, 3.53 mmol) in
tetrahydrofuran (10 ml), to give a colourless solution. Lithium aluminium hydride (0.134 g, 3.53 mmol) in
tetrahydrofuran (3.5mL) was added. The reaction was refluxed for 12 hours and then cooled and quenched with
saturated sodium sulphate. The reaction mixture was dried, filtered and evaporated and used without further
25 purification in the next step .2-(3-cyclobutyl-2,3,4,5-tetrahydro-1H-benzo[d]azepin-7-yl)ethanamine (1.179

mmol).
1.6.6 Compound 20 (Formula 1)/Example 121

A 25ml round-bottomed flask was charged with 2-(3-cyclobutyl-2,3,4,5-tetrahydro-1H-benzo[d]azepin-7-
yl)ethanamine (0.288 g, 1.179 mmol) and nicotinoyl chloride (0.250 g, 1.769 mmol) in pyridine (10ml) to give
30 a colourless solution. The reaction was stirred for one hour and then azeotroped with toluene. The residue was
taken up into ethyl acetate and washed with IM sodium hydroxide solution. The organic layer was dried and

the residue was purified using 10% methanol in dichloromethane with 0.2% ammonium hydroxide to yield



15 11-1 NVR (400 MHz, MeOD) 8 ppm 1.49 (s, 9 H) 2.84 - 2.96 (m 4 H) 3.48 -
3.62 (m 4H 4.50- 459 (m 2H 7.12 (s, 3 H M5 ES 276 20 1.11.3

| nt er nediwoeo@@oTmset - but yl PCT/GB2009/001774

7- (hydr oxymet hyl ) - 4, 5-di hydro- 1H benzcj)%d] azepi ne- 3( 2H) - car boxyl ate (19. 85
g, 71.57 mmol) and tri phenyl phosphine”{18.77 g, 71.57 mmol) in

di chl or&Jaierplaal&ewﬁ@meammr@mg prabaivd BpI &} N-B-(5-ctblh r?rh O s. @Jhp&sll

tetrabrom unoI) in di ch or onet hane was added
via a otiﬁi’)zﬁgfaﬁ%"“r H}?g‘gl)rb‘i?@? (logﬁm"B Hon conpl ete addition, the nixture was
warnmed to RT and stirred overnight (LCMS indicated nostly product after
this tiMeES:3¥e reaction m xture was poured into petrol (500 m) and
filtered through Celite. The residual solid remaining in the flask was

trituraged, 4b@NﬁEtM%D)(§8 ¥7 208 (Hi‘—?H)aé‘& fd. é9t(ﬁrﬂ$ @Fs tk%%egangﬁ f7|5|6%at €

was concentra d dichl or onet hane and

conceht F’ét”&n@?ﬂ%?@héé% 3?2}1(@ fﬁ)o%lUth%éfE "}B’erzr“l“l(‘écls 8- a0y - ﬂ“a@hZH) 156 -

chr omatioga ey, 1en - $717 ngaHgel , eluting with 0 - 30% Et OAc / petrol
step-gradient 30 (product eluted at 10-20% Et OAc) to give 4 as an oil which
crystal{ljGagnt? tert-butyl 7-(brononethyl)-4,5-

di hydr o- 1H benzo[ d] azepi ne- 3(2H) - car boxyl ate as a white solid upon
scratching / seeding / standing (16.24 g, 47.73 muol, 67%.

1H NI\/R lzfg@onmg&n R/E%E}UI‘BI ﬁzﬁlrhefylﬁ}gmfeg as guth)edzn Scheme 3 ug\gg ttﬁa‘dargf CWIUSHSMH 3. 64
(m 4 Hpowh iddhe-at. FBis fipme? adHyell35 ScheMSs 8 andl. PGee(batow atelsuitle ED prepadidf) exdéhplel. 11. 4
| nt efdrqgﬁ,g‘;uﬂd 210 2010/ 007382PCT/ GB2009/ 001774 39 Tert - butyl

7- (bromonet hyl ) - 4, 5- di hydr o- 1H benzo[ d] azepi ne- 3( 2H) - car boxyl ate (10.00 g,
29.4 mmol) was suspended in DVF (30 ml) and sodi um benzenesul finate (7.24

g, 44.1 |) was addegd. The reactlon was stirred%or 16 hr at
t enper e reéﬁmg} rePwasadi | ut M ve %L—and washed
with brin hemr ani ¢ phase '~ ' nesi um

sul phate, filtered é)nd concentr at ed |n vacyo to yi eI d~ 120 7 of white
powder. This ®as washed with diethyl ether and filtered'to yield tert-butyl
7- (phenyl sul f onyl nmet hyl ) - 4, 5- di hydr o- 1Hbenzo[ d] azepi ne{3( 2H) - car boxyl at e
(8.75 g, 21.79nol, 74 9. 111 NWR (400 M—Iz,]I%OD) 8 ppm 1.49 (s,

OH 2.72 - 2.88(m 2 H 2.85 - 2.94 (m 2 H 3.8H- 3.61 (m # H 10 4.44
(s, 2 H A& . m 2@%‘05(5 o H)/ 773 rE}H) 7.68
(d, J=7.5§ ENR 402 1.11.5%1nt & @ et - but yl

7- (phenyl/sulfonyisma hyt) - 4, 8- di hydr o- 1H benzol d] azepl e 3t2H)Ocar boxyl at e

(8.75 g, 21.79 mml) was dissolved in 10 m of DCM% MeOH (9:1) and 4M HC1
in 1,4-D oxane ({2&3 25 mmol ) was added and mi xture stirred for 1 hour at
roomterrperature M xture was concentrated in vacuo to dryness to yield 7-
(phenyl sul fonyPyget hyl ) - 2, 3, 4, 5-t et rahydr o- 1H-’sgnzo[d] azepine (6.781 g,

22.50 nmol, oo0 ite solid. 20 111 NVR[(400 Miz, MeOD) 8 ppm 3.02 -

3.11 (m & 3.18(m 2 He 3. 2373, 1N _4.49 (s, 2 H) 6.97

-708(nm’\2H) [2@ (m T H™7. 53N 7.63 2 MR 66 - 7.78 (m 3
/

H M ES/+ 302 24 25 (Formula 1)

Reagents and conditions: a) DBU, MeCN; b) Pt(IV)O,, H,, EtOAc; ¢} NaH, Mel, NMP; d) 4M HC;
e) TEA, AcOH, Na(OAc);BH, DCM, R,CO

1.7.1 Intermediate 21

A 25ml round-bottomed flask was charged with lithium chloride (0.366 g, 8.64 mmol), 1-methyl-1H-pyrazole-
3-carbaldehyde (0.951 g, 8.64 mmol), and tert-butyl 7-acetyl-4,5-dihydro-1H-benzo[d]azepine-3(2H)-
15 carboxylate (2.5 g, 8.64 mmol) in acetonitrile (10 ml) to give a colourless solution. DBU (1.302 ml, 8.64
mmol) was added and 4A molecular sieves. The reaction was stirred for one hour.The solvent was evaporated
and the residue was taken up into ethyl acetate and washed with 5% citric acid (x2), saturated sodium

bicarbonate, and dried and evaporated. The residue was purified by Biotage 50g SNAP column using 50%



25 1.11.6 Internedi ate 32

7- (phenyl sul fonyl net hyl ) -2, 3, 4, 5-t etrahydro- 1H benzo[ d] azepi ne (6.78 g,
22. 49 moWd 20m8003383pended in CH2CL2 (20 nlL) and tri et hylPamiaB2o¢odnod34 L,
24. 74 mmol ) and cycl obut anone (2.52 i I3 33.70 mmol) were 30 added. The
m xture was stirred under nitrogen and-sodiumtriacetoxyhydroborate (7.15
g, 33. 7RoABPIpy@N®h a6ad | furdCEftek-budiS (1 ﬁé’thﬂ QHIWQM 3‘96&%1@9‘1%%@1@@&

m xture was _stirr enperaturefor hé m xture was
quenchelﬁf“?ﬂ[‘l?‘?eﬂﬂéfé?ﬁpfwoxéldte( 59 M9 and t he phases separ ated. The aqueous

phase was extracted with DCM (3 x 10 nL) and the organic |ayers conbined,
dri ed oM8ESTA2mesi um sul phate, filtered and concentrated in vacuo to vyi eI d
a colourless oil. The oil was triturated with diethyl ether to yield

3- cycl olihinva 1400 MR, MeOD)8780 185 (m, 2H), 7.64 - 7.66 m2H)760 763 (m, 1), 727 732(m
(pheng/lsulfon y| et hyl -t et'rahydr o- 1H benzo[ d aze[[)) ne (5 g,
b

15. 08° nith1 6756 9. 784m.d g‘)é%ﬁn#@ W16 4H). 2RAR- 24 me? 8 ppm 1 59 ;
1.83(m 2 H 1.87 - 2.02 (m 2 H 2.05- 2.19 (m 2H) 2.23 - 2.61 (m 4
H) 2. 74172 Buebied@a225 H) 4.44 (s, 2 H) 6.78 - 6.85 (m 1 H 6.87 - 6.94 (m
1H 6.98- 7.07 (m 1H 7.49 - 7.59 (m 2 H) 7.66 (s, 3 H 40 WO

2010/ 004 ?r&%’g%ﬁi%@ﬂ&{ &Ql@@e?s‘khé} e aNGth S erd By B (dt-dethyh i BB 3L Sac ByhaB. 20mL

|
T (ot T PO o SRIB Ui (o 6165210 o PsgsmyTVsorts (W) 5 Oahk
2- (1- priopolpiydpi peraiedi5om 1oy giyeas BlatkCsugpeisibn( ﬂlc%zﬁtl@, wi Hyoenatednat Takdosfhkfic m )
t 0 g'l(y epr su(; Al&“gljm%%§ Léfallsu{’ﬂe &ctlolrvdagﬁlgyeh Muglg% g agg %@gnra]'tedZo di Q&I{cﬂféln)fﬁ Et 0AC

e reaction was m crowave nutes.
/ Pet r o*fy Eﬁtaa@eé%amﬂ ghd aoeize tp GhRte MRk STt Mbéydwaﬁé} getey-1Hraragdhé-
resi dueylmsylpus-hfh}d&d1}byensd[dl]hz@ﬁnd;mmrﬁaﬂbagra&phy3 msélNg et hyl acetate / petrol
0-100%to yield 1-(4-(2-(1H benzo[d][1,2,3]triazol-1-y1)-2- 10
oxoet hyly pkPggg di n-1-yl) propan-1-one (1. 1 g, 3.66 mol, 73.2 %yield) 11-1
NVR (400 MHz, CDClB) 8 8.28 - 835(m 1H) 812- 819(m 1H), 766-
773(m1|—% 50-752 I-? 55 - é I—? 3.37 - 3.44 (m
oH), 2. BOWMR §08MHzMeOB) § 7.4b- 345 (m, bH)4 208 1yf- 253(H)3 )13-8 6 10Amp (452 2447 (m1 . 31 -
1. 4514 mH)2380,(s, BHY, 3.44 - L.62@n, 6R), 234 2.80(ml 4yl 281 | nvemired), ake- 343 (m, 2H), 1.47 G,
3- Cycl o(Bthl- 7- (phenyl sul fonyl et hyl ) - 2, 3, 4, 5-t et rahydr o- 1H benzo[ d] azepi ne
(1.422 g, 4 mol) was dissolved in THF (30n.) at OC and n-butyllithium
(5.00 nmL of 1.6M 8.00 mml) was added dropwi se. The 20 reaction was war ned
t o roonk t&ltiseredivig’é for one hour and then cooled to -78C.
1-(4-(2-(1HBenzo[d][1, 2, 3] triazol - 1-y1) - 2- oxoet hyppi peri di n-1 - yppropan- 1-on
e (1.204 5@y rcﬁm@@otﬂaﬁ'&i f)aslt RvasTdHbrgédoumith)teriiiutyl ag0Rdrosdy-SPMinSEy1- 1iilwrafoea@t)pr5wl)was

al | owe rm om.t e ra 6_hour ct

quenchd4d§(? YR enzo BC me |°iijrh1 ﬁ 8 BSJ ﬁﬂ‘t@&“"\‘}ﬁ%wﬁﬁﬁw) §"’?| ed

Wi t h2& GGIOW#PP@GWW&G@“S‘UF’W|(QJW5 grhél ralqel)eﬁwdCIGer@rthwa@n@msa@teédor@xesf)ouw th

di ?:_hl Or Qe aga@meudﬁei A 20l (CHARHNAE B -the TBR1ENESds AR igHSI 6 etk F1ing chadlign 28 KPNH
SIl1Ca r

el da-ed ot S8ec By erapigtivi el aceit. e gisants BYer FELERYS PRSI F 1 2. oo
- 3-  ( plresmpiasd| Thorsyifucpaopyifip hydidta: SNAPR §0R)usinp@iahacttaepetrof ;16 togieldAerdBityh ol |

74.5 % 10 r enzo[d]azépin oxylate? /. 55
(Ylnﬁlhs%z (- rdéthgmmﬁ%% Mﬂg 2%#9%?111& <'Zu59 [dj Z% e(-ZmZH)aJ_Db chH)usoz o

-31%@’%"9)1%{) 2.76 - 2.98 (m 5H), 2.32 270(m 8H) 184- 2.18 (m
5H), 1.51 - 1.81 30 (m 4H), 0.82 - 1.44 (m 7H) 1.11.9 Internediate 35

1- (4- (3M$BS'Q¥2l obut y1- 2, 3, 4, 5-t et rahydr o- 1H benzo[ d] azepi n- 7- y1) - 2- oxo- 3- (p
henyl sul fonyl)propyl)plperldln-

'H NMR (400 MHz, MeOD): § 7.41 - 7.45 (m, 1H), 7.10 - 7.15 (m, 1H), 7.03 - 7.07 (m, 2H), 6.01 - 6.06 (m,
1H), 4.07 - 4.13 (m, 1H), 3.80 (s, 3H), 3.54 (br. s., 4H), 3.17 (s, 3H), 2.86 - 2.92 (m, 4H), 2.51 - 2.70 (m, 2H),
2.00 - 2.12 (m, 1H), 1.82 - 1.95 (m, 1H), 1.46 (s, 9H)

30 [.7.4 Intermediate 24

A 25ml round-bottomed flask was charged with tert-butyl 7-(1-methoxy-3-(1-methyl-1H-pyrazol-3-yl)propyl)-
4,5-dihydro-1H-benzo[d]azepine-3(2H)-carboxylate (.65 g, 1.627 mmol) in 4M HCI, to give a colourless



35 1-yl)propan-1-one (1.6 g, 2.98 nmmol) was di ssolved in ethanol (50nL) and
sat. ammoni um chl oride and acetic acid (3.41 niL, 59.6 mml) were added

fol | owed W9 2miomo7382. 950 g, 29.8 Mol ) and the reacti on was/GRbéwpoeTi4f or
1.5h. LCMS showed conpl etion of react :32” and the reaction m xture was

cool ed, basified with 2M NaOH and extracted w th di chl oronet hane (x3),

dried %ﬁtl&lv RROE AL was Eifed B1StvE WL 1R re{/afpbrgtgd RYyidfPNH.- rhétiok{- B @Qﬁetﬁyﬁ 34)

il ?ZI ?%)y(aéolgyspr(géﬁ)t %31; %tega Zggtl{lgfr}zg[ﬂégfgg?u%%a% .548 mmol). This material was used

benzo[ dyideefurther puyficptidd- oxopr opyl ) pi peri di n- 1-yppropan-1-one (1.1 g, 2.77

mol, 93 %yield) W 2010/007382 PCT/ GB2009/001774 41  NWR (400 MHz,
MeOD) 8ude§22¢s 7-12 (m 1H), 6.97 (br. s., 2H), 4.39 - 4.52 (m 1H), 3.82 -
3.94 (m 1H), 3.67 (s, 2H), 3.00- 13(m 1H), 2.77- 3.00 (m 5H), 2.31 -

2.69 gn}7?59nt’heszs oﬁZompound¥?(I'(onnula xample ?36 1.81 (m 4H), 0.90- 1.15 (m 5H

A 50ml round-bottomed flask was charged with 7-(1-methoxy-3-(1-methyl-1H-pyrazol-3-yl)propyl)-2,3.,4,5-
tetrahydro-1H-benzo[d}azepinium chloride (0.520 g, 1.548 mmol), cyclobutanone (0.217 g, 3.10 mmol), and
triethylamine (0.216 ml, 1.548 mmol) in dichloromethane (25mL) to give a colourless solution. Sodium
triacetoxyborohydride (0.656 g, 3.10 mmol) and acetic acid (0.886 ml, 15.48 mmol) were added and the

10 reaction was stirred for 16 hours before diluting with dichloromethane and washing with 5% sodium hydroxide
solution. The organic phase was dried and evaporated and the residue was purified by Biotage SNAP 50g
eluting with 2% ammonia methanol / dichloromethane (1-20%) to yield 3-cyclobutyl-7-(1-methoxy-3-(1-
methyl-1H-pyrazol-3-yl)propyl)-2,3,4,5-tetrahydro-1H-benzo[d}azepinium chloride after treatment with
ethereal HCI.

15 MSES™:322

'H NMR (400 MHz, MeOD): & 7.85 - 7.90 (m, 1H), 7.09 - 7.20 (m, 3H), 6.35 - 6.41 (m, 1H), 4.09 - 4.15 (m,
1H), 3.96 (s, 3H), 3.56 - 3.70 (m, 4H), 3.27 - 3.39 (m, 2H), 3.12 (s, 3H), 2.97 - 3.08 (m, 2H), 2.67 - 2.84 (m,
4H), 2.26 - 2.45 (m, 4H), 1.67 - 2.10 (m, 3H)

1.8 Scheme 8
OH OH
O‘}— a
74 | N‘{ — 4 | NH
N-N 0 N-N HCI -
/ 22 / ‘23
|b
OH
7
N—R
N-N :
/

24 (Formula 1)

20 Reagents and conditions: a) 4M HCI, dioxan, b)R,CHO, AcOH, Na(OAc);BH, DCM

1.8.1 Intermediate 23



M5 ES + 397 1.11. 10 Conmpound 36 (Formula 1) / Exanple 147 10

1-(4-(3-(3-Cyclobutyl-2, 3,4,5-tetrahydro-111-benzo[ dl azepi n-7-y1l) - 2- oxopr op
yl) pi per iwonref/opi3spr opan- 1-one (1.1 g, 2.77 mmol) was dipssaBeea/don77aet hanol
(30nL) and sodi um bor ohydri de (0.315 85 8.32 mml) was added to the stirred
solution. The reaction was stirred for~an hour before quenching with 2M HC1

(10n) @@ﬁnlermﬁ%@%maskmhagéd mqeamqukmr&p3J(nhlah§il1ﬁfyyﬁ£o@. Ehhens- and

basified wt ract ed nor’e hi ororre hane. he extract
was eva‘bﬁﬁlaﬂfdécal%h%&Zﬁ@e?‘%es%( éaRR%i%Y‘afﬁu@ |7f$ e‘kf*lbsvaébNH Y APk 40 9F Ageolensit 15
acet at esolup@t mid reaoooxywalsdmai fentwio chowrk argithenaesapo@ed ye viall [74( 5 airdxy-040-aéthy1 H-

acet at t r “nz hfofdexs. trahydro-1HDb
B T A e A O RS

nunol 66 8 %){wel d) as a first crop. 1H NWR (400 MHz, I\/EOD) 8 6.90 - 7.07
$56 (m 1H), 3.82 - 3.98 (m 2H), 2.98 - 3.12 (m 20 1H),
2.79 - 2. 98 (m 5H) 2.31 - 2.77 (m 9H), 2.05 - 2.19 (m 2H), 1.89 - 2.05
(m  2H) 1.7.1SB8esis of C@kpograh24 Ftdymuld |)Ekampld 1359 (m 2H), 0.86 - 1.23 (m 5H) M
ES + 399 25 1.12 Schene 12 This scheme can be used for synthesising exanple

COITpOUI’lﬁSlébZ@ rogxgpoott(%n% ﬂgs"ﬁofwagBélarggi:a@1&3%aet1842%1d24§490241§ 248, ngtﬂ) sod%ﬁrz
254- 257, 259-264, 265-2 284- 285, 287- ?3 295- 3%5) 9 324 and

as an atrlfcgf’wa?w&“%{h%“a %oF 7%%??1%37 drtpgropht-rpdal H-ayas!-3-gipromyn?34
2010/ 0038 RRCTH-CB24) @) efitiin £hlod® (1.4 gl 398 thmol) ad@4RthYlamine (0.606 ml, 4.35 mmol) in

10 DCM (50ml) to give a colourless solution. Cyclobutanone (0.610 g, 8.70 mmol) was added.The reaction was
stirred for 16 hours and then the reaction mixture was washed with 5% NaOH solution and dried and
e\’/aporated. The residue was purified by Biotage SNAP 100g using 10% Methanol/ DCM with 2% ammonia to
yield 1-(3-cyclobutyl-2,3,4,5-tetrahydro- 1 H-benzo[d]azepin-7-yl)-3-(1-methyl-1H-pyrazol-3-yl)propan-1-ol
(2.504 mmol)

15 MSES':323

'H NMR (400 MHz, MeOD): & 7.40 - 7.46 (m, 1H), 7.03 - 7.13 (m, 3H), 6.02 - 6.10 (m, 1H), 4.53 - 4.62 (m,
1H), 3.80 (s, 3H), 2.77 - 2.97 (m, SH), 2.34 - 2.70 (m, 6H), 1.87 - 2.15 (m, 6H), 1.59 - 1.78 (m, 2H)

1.9 Scheme 9
Scheme 9
OH O
a

a N-—<> — ] N—<>

N-N N-N

/ /

24 25 (Formula 1)/Example Compound 134

Reagents and conditions: a) MnO,, THF

20 1.9.1 Synthesis of Compound 25 (Formula 1)/Example 134

A 100ml round-bottomed flask was charged with 1-(3-cyclobutyl-2,3 4, 5-tetrahydro-1H-benzo[d]azepin-7-yl)-
3-(1-methyl-1H-pyrazol-3-yl)propan-1-ol (0.5 g, 1.473 mmol) and manganese dioxide (1.280 g, 14.73 mmol)
in tetrahydrofuran (50ml) to give a black suspension. The reaction was heated to reflux for 2 hours, and then
filtered and evaporated and purified by biotage SNAP 100g eluting with 10% Methanol in dichloromethane

25 with ammonia to yield 1-(3-cyclobutyl-2,3,4,5-tetrahydro-1H-benzo[d]azepin-7-yl)-3-(1-methyl- 1H-pyrazol-3-
yl)propan-1-one (0.504 mmol).

MS ES*:338



NC a) H2SO4, KNG3, 0C, b) NH4(HCO00)2, Pd(OH)2; c) HBr, NaNO2; d)
Pd(Ph3)4; zZn(CN)2, H20, DWVF e) ag. NaOH, MeCN, EtOH, RaCO or RaHCO

NaB( 0Ac) 3MO 2DKM07382 L1AI H4, THF 1.12.1 Internedi ate 39 BCT/GB2009/001774

1- (4, 5- D hydro- 1H benzo[ d] azepi n-3(2Hyzy1)-2,2, 2-tri fl uoroet hanone (100g,
411 mol ) was dissolved in sulfuric acid (400 mM) and the sol ution was
cool ed 'V (406 RERAEDCI,) PO AS.S1. M) 338 AA3m /118, 7.4522 JR| dmWas -addesl,

portion-wi._se oyer t no exot herm observed, sol ution turned pale
Dol | on 0 S Sfh3 30T BB DL Fa 300 Lt Rer 90 H A B SmatD ek i £ ¢ 1 me
t he reath.i20n - MaS(nc tipl -84 o . I9Ym AH, 1(5S30%Y5ethgl). acetate in petrol, Potassium
per manganate staining). The reaction mxture was slowy poured into 2 x 2
litre HSAReemedld| | of ice 10 with stirring. Athick white ppt. forned, and
once Sa(t])rgut hhal.f of tE)e roduct sol uti on had been added, about 400 ml of DCM
was addB8 STEms N BUGRER PN G TRo s 381411 |y t her 200mL of DCM was added
to the beakers and the ice-cold |ayers were Qeparated and the aqueous | ayer
was extracted w t b0 X @00 nl) .4 The @ i ped ergani © | ayers were
washed with bri ne;-/énd dri ed—MgSO4) a 90+'{éent was renoved
under reduced press#fe,Et hydr,acetate (200 nl) “w ded @3 the resulting
oil, and the product ywas left to crystallise 15 oygrnight and then filtered
to give

2,2,2-trifluoro-1-(7-nitro-4,5-di hydro-1H benzo[(:g!l:%zepi n- 3( 2H) -yl ) et hanone
as a white solid, 5@g, 42% 11-1 NWR (400 3) 8 7.95 - 8.16 (m

2H), 7.24 - 7.47 (in, 1H, 3.62 - 4.0} (m 4 2.95 - 3.32 (m 4H 20
1.12. 2 I nternedi ag 4%
2,2,2-Trifluoro-1-(7- azepih-3(2H) -yl ) et hanone
(50g, 174 mml) was disSolVved in ethanol (1 litre) d anmoni um f or mat e
(110g, 10 eq.) mszﬁﬁgm,aﬁpl | owed by Pd(OH)2 (20%on carbon, 25 wet, 2 g).
The m xture was stirred vigorously under nitrogen and the reaction was
initiated by warm ng in a hot water bath for 5 m nutes. The reaction

n xture began tgg'gi %%%ﬁ%ﬁcgﬂ?gﬁmwﬂwgﬂ 30 minutes the WD
2010/ 007382PCT/ Pd T779°0 2 PE QAR OBonpl ete by tic (30% Et OAc,
petrol) and the m xture was filtered through celite with ethanol washi ng.
The et hanol was then renoved under reduced pressure and a water/ethyl

acet &t é"%f"l&q’ﬁ?ﬁ”% carried out and the conbined organic |layers were dried
(MgSH) and the solvent renoved to give an off-white solid which was
triturat i t ' s . N

1 (75 B L hABUE it omy conde 73, 190 mpol st 1 geeopiperdine4-

trifl ubFersrlivanid ke’ &d 040 RAPY & givsRiceiourlengolu@gop fer dhquNimRripue Grypply formerciilg) 8

6. 82 - reéctdf wasWilutktt)wvith Petdblland te. réultidnWas Bldred add DBshed BittBgbr{lMhe drydals WerBried 2. 99

(m 4L -.—E:nez Zepin- -yD)- -triflyoro one mmo S
o f?%dn%%z%gﬁéﬁﬁy@30@1?1{3‘3%%2Qgé%agegﬁw PBRPGRPrgon 2 48 10BN Hanone
(70. 3 @ldedang theppixtpreieps digiglyprbin distlotopethang (295mlo i lemigeh drichipndy (Aig) 30 ramad) vdse

m Xt ur @ddé@SauGORlyEPorlidh Wisd)lahd @hel miRmuRALAR saRel Br SR HukOBLrRé p&i?iq%'éﬂfb Néet dgt € 1 N

}[Nﬁ‘;[ grk gxﬁrgacbtlrepﬁévlatféveﬁtﬁyl %(%ga dgl%\'}\)ﬁﬁgxi}ic\é\éxﬁgct (v)v}i/sev[s;ashzeg wrigm erfll;[eggd (En%d gr!d\{:eapg'rate(li. iTgp }esi uec:I low
1- ( 7- amenpwrifiedsbydiohyna rebrothi{ogyenhy of sfliazeipg h0°8 frR#Pnol/ h)dichlopnRthineité ligldrig@{ hanone
(70.28  GoetyBipRridHd-darbOR)-44-gisyatoV @ Bbeh b MR B BN 1L, BF-trfudrockiBndlk ) (2Nt BS

sol ution K\@ nj)ea a(rj to. 85§%Qion a 2 I[diTt?rre1 gﬂg%;ﬁ flasﬁ rWi tlﬁ coﬁdeﬁgéer. The
suspenB8h®ut “die 8P Gth sal t was then added by pouring portion-wise over 20

m nutes through a funnel - effervescence was observed on each addition. The
resi dugh NHRAGQNHIMRID: 44485 71056 b L, a0 My sQlmNY¥GraRr gpc aci d
and t he sol 3&% was stqll\r;\?ed for g“%i'g\lﬁ\l&er g ézg)’gﬁ?MSg'S%(m&%ﬁ’e&t %:52 time

the  (m 1H),3.65-3.91 (m, SH), 3.35-3.40 (m, 1H), 3.06 - 3.22 (m, 4H), 2.83 - 3.02 (m, 1H), 2.09 - 2.20 (m, 3H),
25 1.84-2.02 (m, 2H), 1.48 - 1.79 (m, 2H)

MS ES™: 397

1.10.2 Intermediate 26
30



20 TLC (30% et hyl acetate/petrol, Potassium permanganate staining, no uv)

of an aliquot quenched in water and extracted with DCM showed conpl ete

conver si omoabioidoessst arti ng material to the desired prodect/qrop/epoy, and

sone of the phenol which shows up bri g?tly wi t h Pot assi um per manganat e

stai ning, The 1H NWMR spectrum shovved out 70% product + one ot her

b purity, mERADEMgbd it NERQ] -acet] BPerBint althBoyBS, SCARMBA BRI r?{m-?r)@t ure
acte

and di | d wth wat bout 60 and the m xtyure was extr with
oo (2 S Egpshanet & b R aml b st Gropnes 0 e LR RS Rt e SO at e
NaHCO3 ¢£idOCokyli]ess sdinfiadTHegSios wagsticred fel 68 Glthy eniventwars remevad uskthepratiatt waedhed ed
Pressur gudeth dl Mg sepbrown oil. This material was purified by dry flash

col um chr omat ography, eluting with 10-30% et hyl acetate in petrol to give
1-(7- Br ono- 4, 5- di hydr o- 1Hbenzo[ d] azepi n- 3(2H) -y1) -2, 2, 2-tri fl uor oet hanone
as a \Ahi.l(ﬁ?@fnwsanalﬂmenuﬁod)/iﬂiamﬁmﬂg, 56% . 30 Ili NWR (400 MHz, CDC13) 8
6.85 - 7.07 (m 1H), 6.40 - 661(m 2H), 3.62 - 3.87 (m 4H), 2.69 - 3.05
(m 4H). 1.12.4 Internediate 42

1- ( 7- Bréonfisk, wasqehesd oWliMldéﬁfzyéllotsp](é%meﬁafsewﬁ bynzpldiazepingl-ylimethyhpipesidiplanone
(20 g, @Rthdnonayb.Pe, medil)S s_ﬁlomdmhm(dzlvg (3:&5@1001 ahd a;mlywaﬁxer(o(éﬁ)g it mn}ﬂ) and

tetragl or i28)colBHeb A, ion 289 i wa

i cy Sl ;FE&%V BB LR B SOLT Sl s P B G o ey
under rasflqdg 'hmeoflomw SiérEse for e hogrs hefore dilutipg W'éerM ppdiymehydrexidenod extrogsioz with | |
sonme St @dhlordhgthamt Biel ddanib Yaytrl Was GB@%E@\Q&Q&&%& Phrifiel’8) ABSI HIFMPS IRNGRAAd ©

stainin t her, 50 t.riphen

pal | adi %Hl]{b eﬂ)lanaé?j w@orom%fh%ﬁ% ngd? 1{5%%?}'&?5\'@% heatftéaay‘{“gmgg“f‘ﬂ{ﬁ?%?@ Thour
after wﬂ)(lwﬁrow)mﬁhnl)hleerrdeabrl)ethmona@ 9gaohé mmgl, ¢WApikld) 4s @ rwhitddokid afisf tritunetion W
2010490:4382PCT/ GB2009/ 001774 44 DVMF was renoved under reduced pressure and
saturated brine and ethyl acetate were added and the | ayers were separat ed.

The orgmlschla)ﬁ:r was washed with brine (3 x 100 m), dried (MJSOX) and the

sol vent "Was removed to give a dark grey-brown oil. This crude product was
purifi eﬂuslgyhesls % SJ,Jaﬁé Br Mauﬁgﬂexmg;@@ﬁpqufﬁwls7e)zbltzisnm%i 348964 @% QXJ Cet ate
in pggrol to give the product as a colourless’ oil which’crystall |se

standing to 5 glve

3-(2,2,2-Trj fl uoroacetyl) 2,3,4, 5- tetrahydro 1H— benzo[d] azepi ne-7-carbonitr

|IeasaH d0m8g,ﬁf 0 _< 8 PH®0 (s, 2H),

7.28 (s, 1H)| &93—@1 4H) ~.2-\8 §39—(m4 10N 125

I nternedi ate 43

3-(2,2,2-Trifludroacetyl)-2, 3, 4, 5-tetd ahydr o- 1H benzo[ d¥%azepi ne- 7-carboni tr

ile (29, 7.46 mmol) was dissolved in ethanol (50 m) anﬁ cacetonitrile (10.0

m) and 2 M aqueous sodi um hy roxide (7.5 nl, 14 91 rrumol) was added and
Qn I REl'I:%lgh(BOO

t he sol ut Ngmyves : af t er he orsgact i on had
gone to Tonpl m L <of_)Ph”§—<(vas r enoved
under reduced pressSure and water (50 ) and DCM (100 er & added and
the | ayers weré2separated and the dlganic | ayer was was¥Wed with brine (50

m) and dried (MyS®4), to give

3-cycl obutyl-2 R&ft%@gr ahydr o- 1H benzo[ d] azepi ne-7-carbonitrile as a
col ourl ess 0|I 6% 20 111 NWR (400 MHz, CDC13) 67.32 - 7.48 (m
2H), 7.13 -7.24 (m33111), 2.80 - 3.10 (m 8H). 1.12.6 Internedi ate 44
3-Cycl obutyl-2, &, 4, 5-t et rahydr o- 1H benzo[ d] azepi ne-7-carbonitrile (8.1°g,
35.8 nunol) was_dissolved in THF 25 (50 n) and the solution was added
drop-wi se ovBrs?0 ninutes to g stlrred olution of 1.0 MLiAlH4 in THF
(35.8 m, &5 4 %l i ch gwas to qhout 30 CRi bath. After
1 hour the rgac vva&Rg:orrp't et ® b f ‘an MUothﬁ&ah wat er
and diluted Wth iyl acetate (10% MgOH DCM + NH3, ni nhydrin). Hence the
solution was cooleéd in an ice-bath and quenched by drops®reea addi ti on of
saturat ed Na2SO4 and then diluted with ethyl acetate (200 m) and dried

NQSO4) a‘?m Tltilb%)cg ?420!2 c)§hSOON;[ gl&lFed(;H(;[l IE)E)M/ (I;)]H

e)RaCO or RaHCO NaB(OAc)gH DCM;fn-BuLi, THF g)i. EtOH, sat NH,4C!, AcOH, Zn;ii. 2M NaOH,;
h) NaBH,, MeOH




30 celite and the sol vent renoved to give

(3-Cycl obutyl-2, 3, 4,5-tetrahydro- 1H benzo[ d] azepi n-7-yl ) met hanam ne as a
waxy of f -wibi2om/®adsed, 6.96g, 84% MS ES+ 231 35NVR (400 PWMAGB20DMDB)748 6. 95
(s, 3H)y, 3.71 (s, 211), 2.75 - 2.91 ( 4H), 2.59 - 2.75 (m 1H), 2.16 -
2.51 (m 4H), 1.89 - 2.06 (m 211), 1768 - 1.88 (m 2H), 1.42 - 1.67 (m
211). 1.13 Schene 13 This schene is suitable for preparing exanple
conpounds!. PRkrmedfate 4274, 294. WO 2010/ 007382PCT/ GB2009/ 001774 45 3(45) (46)
(47)(48) KO d (49) (50) (51) 52 / Exanple 221 a) $8, Morphline,
Ti(Oet)4, 60 C, 45mn, then 90 C, 30 min; b) KOH H20, Ethanol; c) 4M HC
in DoxMP@umelg m&ubmrawodﬁmmc)s Et 3N, AcOH, DCM e) KOH, H20,

Et hanel, reflux; f) H2SO4, Ethanol, reflux; g) LiOH THF, H20; h) SCd 2,

refl ux; ridine.
2-(3- cyc%)zbﬁiemfglﬁtegy4 5-t et rahydr o- 1H benzo[ d] azepi n- 7-y1) - N- (1- net hy1- 1H p
yrazol - 5-ypacetam de (exanple 5 221) 1.13.1 Internediate 45 To a slurry of

tert-buj Mért—%tcﬁ?c%;b}zﬁlxy‘l %, ﬁ{ﬂkmsﬂ&r&lﬁ%x@ﬁﬁﬂaﬁﬁﬂé @zb%p,m@%m@glalg) 3403%9%%@5@;;& 20. 00
, 69.12 mmo] nunol

Suded sHTERUF BEREE 1Y 5 GrirobrersOh] e mooh Pl TR s Iabi T o
for 30 niopm gngerttender bigwgen rBpdivh bicsrhamte des {dAS1 TowikyntiBhubbidig geasci3Beatébn waD| )

vas addﬁg, exmﬁ‘edrm%gp aﬁﬂao?%an@%tmﬁg i@ &G &;a[fmrum s? fmtp Frasten L@eeanée&m%? i for

30 mn. LCM5 1 ndicated ete reaction, %( brine (50 m)
vere added, the il x‘f’ﬁ?‘éylv\ééhy%'f”fw@bﬂ') 45-diydrp-g-bagoldiarrpiaerd2Hheepborylaty & ety
t hr oughcoetidst @l (an4g,3h67 mmbli @ xyashed with EtOAc. The filtrate was washed
with brine (2 x 50 nL), dried

15 '"H NMR (400 MHz, MeOD) & ppm 1.49 (s, 9 H) 2.84 - 2.96 (m, 4 H) 3.48 - 3.62 (m, 4 H) 4.50 - 4.59 (m, 2 H)

7.12 (s, 3 H)
MS ES 276
20 1.11.3 Intermediate 29

Tert-butyl 7-(hydroxymethyl)-4,5-dihydro-1H-benzo[d)azepine-3(2H)-carboxylate (19.85 g, 71.57 mmol) and
triphenylphosphine (18.77 g, 71.57 mmol) in dichloromethane (60 mL) were cooled to 0 °C and a solution of
carbon tetrabromide (23.73 g, 71.57 mmol) in dichloromethane (60 mL) was added via a dropping funnel over

25 1 h. Upon complete addition, the mixture was warmed to RT and stirred overnight (LCMS indicated mostly
product after this time). The reaction mixture was poured into petrol (500 mL) and filtered through Celite. The
residual solid remaining in the flask was triturated with petrol (3 x 200 mL) and filtered as before. The filtrate
was concentrated and dichloromethane and silica gel were added. After concentration to dryness, the product
was purified by dry flash chromatography on silica gel, eluting with 0 — 30% EtOAc / petrol step-gradient

30 (product eluted at 10-20% EtOAc) to give 4 as an oil which crystallised to tert-butyl 7-(bromomethyl)-4,5-
dihydro-1H-benzo[d]azepine-3(2H)-carboxylate as a white solid upon scratching / seeding / standing (16.24 g,
47.73 mmol, 67%).

'"H NMR (400 MHz, MeOD) & ppm 1.48 (s, 9 H) 2.85 - 2.98 (m, 4 H) 3.48 - 3.64 (m, 4 H) 4.48 - 4.59 (m, 2 H)
35 7.08-7.25 (m,3 H)

MS ES" 340 342

1.11.4 Intermediate 30
40



15 (MgSH), filtered and concentrated. Purified on Biotage silica gel
colum, eluting with 10 - 50% Et OAc / petrol gradient to afford tert-butyl
7- ( 2- nor pNol2ora02382 hi oxoet hyl ) - 4, 5- di hydr o- 1H benzo[ d] arepiGB2oB@H)74
carboxylate as a brown gum (18.60 g, %3 63 mmol, 69% . 111 NWR
(400 MHz, MeOD) 5 7.05 - 7.21 (m 3H);74.26 - 438(m 4H), 3.64 - 3.81 (m
4H) , 314e5tb 878 orhdRet 4%ldlhdr31ﬁ% Bplalb 2B Darbofy1dtS (10.08- 2064 Mhmél 1.40-
1.58 (m_ OH Ng&%‘?r' cudh oo dtlabotndd (0.8 £ 29 Tl hes

| nt er masafpart éd psPM (()303}11%61} brﬁ Wc@%l}ftnatb&} %ﬂ g, 44.1 mmol) was added The reaction was

7- ( 2- nostipéictbr 16dr & rdohnitomeatukey | ) - 4, 5- di hydr o- 1H benzo[ d] azepi ne- 3( 2H) - car boxy
late (451)3 réaJn%n ﬁ\gmge wﬁ%ﬂ@t)g’d mjﬂjtbA& BO %Em%as}{egg'gh l)rmEéS Wmﬁ) ?if]q)rga{uc Eézg'

aq. , was stirre over ni
t hen % u‘?""ts H’éerd Omni'am\wm sijphate zf*ftered i‘ﬂ‘i congepntraterd ifrpeng toyeld léd%siof ¢ payery Bas«:t | on
St i rr edwds Orastid fwdtht di@hyl 2theh alt fildfed ($hgeld @atuilyD N-(MRSyIRFHyBE thy b 6-dikedrenH{ 50

nm.) an e!;%g;{gﬁa h ) Wer e separ ated and the aqueous
ph?ase cejbxt %Dglg fﬂ’% %l?‘g&%ﬁ%qﬁf% fi?’fl ‘conbi ned organi ¢ phases were
washed with brine (2 x 100 inL), dried (MgSO4), filtered and concentr at ed.
Puri fi ed MR @b ME3 NIRID) 5§hMt 4O@, Q’\H)t2h7229'841§n @(3183@5 196PaEb 8441 - PALRY 1)

step |eI tert

rmrpmolltl‘ﬁg gg‘}ﬂe(g 7h(f9£§/‘ %Odi(%ydhﬁl(ﬁjb%#z%z[ ai{é'é@p(fjﬁé'ég(%ﬁ Hyar boxyl ate as
a light yellow solid (13 04 g, 34.82 mol, 73% . 11-1 NWR (400 WMHz, DMSO 8
7.03 - Msg4pm 1H), 6.92 - 7.03 (m 2H), 3.64 (s, 2H), 3.38 - 3.57 (m
12H), 2.81 (d, J= 3.54 Hz, 4H), 1.33 - 1.52 (m 9H) 15 M5 ES+ 375 1.13.3
Internmediate 47 A solution of tert-butyl

7- ( 2- noriphidhermedide R¥x0et hyl ) - 4, 5- di hydr o- 1H benzo[ d] azepi ne- 3( 2H) - car boxyl at
e 20,413.00 g, 34 72 mmol ) in dioxane (100 nL) was treated with HCl in

di oxane (4M . The reaction was treated with further HCl in di oxane
(4M 25 eﬁmtyldrﬂaheaﬂw&fw&nftﬂeyl)#awdr@x}élrbew@lamemkéﬁal) cqorrlota (8. 75fe. 21 mesily ent
under res dlﬁseﬂe(pt(‘] es ElUdStEDGMf/MedXI?[b 1 hﬁhd pMCHtu ed Id 8Diokdhe (313G, ﬁahl{lol) was added and

1- nor n tetra 0 enzo aze in-7- t anone
hydrogw{‘)t%rle ik Zf%r lshom du mg t?m;érlag\:‘/"e redWa R d’%‘yg foss e84 i n the
next rédwlsslrﬁonylzsthxlﬂi4mmam®olﬂmzzo[dmmw49@lg, DI0mnYl, 260%) 3y a whitelpqlid7. 09 -
71720(m 1H, 6.98 - 7209 (m 2 H, 3.63- 3.69(m 2H, 3.38- 3.55(m
sol Ut i Oﬁ%@&l&ﬁ %D?&'ﬁgmy& 311(m227}?)331% %1&?111%I{I)qtzgrgr?(g(m%%)f%(l21?)

1- nor pledr i hos @, ¢ B) B34, 720t(e1 rBIMsdr 0.6 DEN264 -d] B2 1) 7- yDet hanone

hydr ochl oride (assunme 34.72 mmol) in DCM (100 nL) was added triethylam ne
(5.32 m,, _3. 86 g, 38.19 mmol ) and cycl obutanone (3.9 nL, 3.65 g, 52.08

nmol ) . Mﬁ‘ﬁes Xture was stirred for 5 nmin and then sodi um

tri axset oxybor ohydri de 35 (11.04 g, 52.08 nunol) was added, followed by AcCH
(1 n) ., Tb8. X5ty s was stirred at RT for 3 h, LCMS indicated conplete and

the reaction mxture was poured into NaCH (2M ag., 100 nmL). The phases
wer e

7-(phenylsulfonylmethyl)-2,3,4,5-tetrahydro-1H-benzo[d]azepine (6.78 g, 22.49 mmol) was suspended in
CH,Cl, (20 mL) and triethylamine (3.43 mL, 24.74 mmol) and cyclobutanone (2.52 mL, 33.70 mmol) were
30 added. The mixture was stirred under nitrogen and sodium triacetoxyhydroborate (7.15 g, 33.70 mmol) and
acetic acid (1.93 mL, 33.70 mmol) were added. The mixture was stirred at room temperature for 16 hrs. The
mixture was quenched with NaOH (2M, aq, 50 mL) and the phases séparatcd. The aqueous phase was extracted
with DCM (3 x 10 mL) and the organic layers combined, dried over magnesium sulphate, filtered and
concentrated in vacuo to yield a colourless oil. The oil was triturated with diethyl ether to yield 3-cyclobutyl-7-

35 (phenylsulfonylmethyl)-2,3,4,5-tetrahydro-1H-benzo[d]azepine (5.361 g, 15.08 mmol, 67 %) as a white solid.

'"H NMR (400 MHz, MeOD) & ppm 1.59 - 1.83 (m, 2 H) 1.87 - 2.02 (m, 2 H) 2.05 - 2.19 (m, 2 H) 2.23 - 2.61
(m, 4 H) 2.74 - 2.97 (m, 5 H) 4.44 (s, 2 H) 6.78 - 6.85 (m, 1 H) 6.87 - 6.94 (m, 1 H) 6.98 - 7.07 (m, 1 H) 7.49 -
7.59 (m, 2 H) 7.66 (s, 3 H)

40



separated and t he aqueous phase was extracted with DCM (3 x 50 nmL). The
conbi ned organi ¢ phases washed with brine (2 x 50 nL), dried (MgSOQ),
filteredwoaomamoecisatrated. Purified by Biotage silica geCTaHemno1skHut i ng
with 1 - 10% of 2% NH3 / nethanol in Pure fractions concentrated and
product crystallised by WD 2010/ 007332PCT/ GB2009/ 001774 47 addition of
ether tgsykelsd , ,
2- (3-cycl obutyl-2, 3,4, 5-tetrahydro- 1H benzo[ d] azepi n-7-y1) - 1- nor phol i noet ha
none (9.21 g, 28.04 mmol, 81%. 11-1 NWMR (400 MHz, DVsO 8 6.99
- 7.07 {7 IadelynediGre9D - 6.99 (m 2H), 3.63 (s, 211), 3.41 - 3.56 (m 8H),
2.65 5 -2.85 (m 5H), 2.32 (br. s., 4H), 1.92 -2.08 (m 2H), 1.69- 1.85 (m
2H) , 1 49 - 1.67 (m 2H) M5 ES + 329. 1.13.5 Internediate 49 10 A m xture
A 20mL microwave vial was charged with 1-(methylsulfonyl)-1H-benzo[d][1,2,3]triazole (0.986 g, 5.00 mmol)
2- ( 3- cyamb olyuprydions|piherdib4-ipicetia ayial (00098 Igt HRME [nd THE €10inily 15-gitk )a-cdioiEsbRIidnnoet ha
none ( D i.n et hanol
(100 m n]e\%élgmﬁ;gytgéé 1 b() lfuﬁglg %gcydegﬂaﬁﬁ, thggeg th;\LW smlg?w%‘vrﬁgatglgp‘;g‘rfgr Otrgmust sI r
over t he-GlekkiEnd/ Rafel Sbcrwsﬁ cqplpteaepchqn. Fhefsplypet \Vf@revaaorﬁm e ghe repidpe waperifiedbict | on
rlr15xtT ur &llwau&@d&s‘gﬁamyr@tngdmﬂ&detmmu@liotm%Itcvyiizlm 1ihe-@sberbfij catii-an1igaot i on.
2- (3?% CPo B L&}WTI&?QISYD%O?)“SI neg?ly%j‘?’“ OB 8PS hzepi n- 7- yDacet at e (49)
(assune 17.24 nmol) in ethanol (200 nL) was added H2SO4 (conc., 30 ni). The

M Xt Ur egwagr %@Mﬂ ébab%@é%x 8@@%61%3@@' 8/ 19‘04?:t ﬁl’) ﬁésstﬁ 7'3[3({%0'1}9”50 F}Hstdﬂer
et hanol was ad as._nec

conpl et &) W5Lél%(b“1’ﬁlé) t-&h c’t‘l“dw %ﬁ)x%{i’ré%%/é@“ 6821?%6 %)‘h‘t(a’ P%blg%&%ém%@oo L)
was addied.- 186(m,dHNa2COR226, s added to neutralise the acid and raise the

pH to; -10. The solid was filtered off, washed with DCM (200 nL) and the

fi Itrate phases were separated. The aqueous phase was extracted with DCM (3
x 100 ntd-Sdramedige ¢bnbi ned organi ¢ phases were dried (MySO4), filtered and
concentrated. Purification by Biotage SI I [ ca gel colum, eluting with 0 -

0% of 0 H f.f,ar de th obuy12345
tetrahy%cr/CI\%‘&)1 (ﬁlllvgqs tjonf'lm[gg\q)?mg ic g e as a&fé)ezle’f"(()ew(g%( % m DlX’ g89
mrol , 863gled nrsrré*b@pryng"c and Nmyl{lme@ (§09 mLIgE D)L, H00Gn0E) waswd@ d(omwseamye 4.07

'2 42§é|0( (rBactichHwas Ivaffed ( &, rodhl) temperte - foB .08 Ho#A adHlhen Zo&1EH (DI- 'El’-8°§ 1-(At)au2. gE{) -
Ve £s. Beslgpigieny - ehetBnchon 1 Respa il (50 & ppon W e i) b2

2- ( 3- cyadfledbvipyise. 2Thg repeton twas plipwpd towdrid- th egprofenipeaatep pyer 76 ypasc dhateectipd was g,

4. 87 mmlarbché.&a@th Rytetied Mseediud cmamhe' glhl'tc'd %th%f\pz?ﬁh q%lf{e@ wit odfim cgrbgrztemtll&) i n

THF water 5: reflux f 16 hoyrs. The r actlon m Xt ure

evapor aﬁ‘ & AUEY %éei &8t PBsEd ?W Fith digiremrthaps $ye f"&ij SyRPaTaLsd chh EFé‘d‘éFc"I’aa p““f;ﬁ‘? Y was

t h_enZS:d(W@r tsdida teartridge tacyield le@i(H(3-Chelobyty 1288 S-tergahdoo- FHe bdno{ dJadepin- 7@ e -3-

thi onyl r?ehyl&&[fbrgfggroﬁgﬁ}ﬁpelﬁﬁJn"l%ﬁn’%pé’x‘l—elr-&eEletf@‘é%imﬁlﬂldutsh% yR§i due was azeotroped

withto uene
2- (3-cycl obutyl-2, 3,4,5-tetrahydro-1H benzo[ d] azepi n-7-ypacetyl chloride
(51) wHiHChMRE®0 w&thmumwrisbi-edz (M, 3Hhg.4anexbs Gi, @), 6.96187.13 (m, 3H), 4.41 (br. s., 1H),

3.86 (br. s., 1H), 2.98 - 3.11 (m, 1H), 2.76 - 2.98 (m, SH), 2.32 - 2.70 (m, 8H), 1.84 - 2.18 (m, SH), 1.51 - 1.81
30 (m, 4H), 0.82 - 1.44 (m, 7H)

1.11.9 Intermediate 35

1 -(4—(3-(3—Cyclobutyl—2,3,4,5-tetrahydro- 1H-benzo[d]azepin-7-y1)-2-oxo0-3-(phenylsulfonyl)propyl)piperidin-
35 1-yl)propan-1-one (1.6 g, 2.98 mmol) was dissolved in ethanol (50mL) and sat. ammonium chloride and acetic

acid (3.41 mL, 59.6 mmol) were added followed by zinc (1.950 g, 29.8 mmol) and the reaction was refluxed

for 1.5h. LCMS showed completion of reaction, and the reaction mixture was cooled, basified with 2M NaOH

and extracted with dichloromethane (x3), dried and evaporated. The residue was purified by KPNH cartridge

(55g) eluting with ethyl acetate petrol 0-100% to yield 1-(4-(3-(3-Cyclobutyl-2,3,4,5-tetrahydro-1H-
40 benzo[d]azepin-7-yl)-2-oxopropyl)piperidin-1-yl)propan-1-one (1.1 g, 2.77 mmol, 93 % yield)



2- (3-Cycl obutyl-2, 3,4, 5-tetrahydro- 1H benzo[ d] azepi n- 7- ypacetyl chl oride
(51) (0.895g, 3.2mml) was dissolved in pyridine (3 nL) and
1- net hyl -wbBpRyrezmwods25- yl am ne was added and stirred togePh@rGH2009/0577hour s.
The sol vent was renoved by evaporati ogland the resi due was partitioned
bet ween et hyl acetate and 2M NaOH. Theé organi c extract was dried and
evaporated and the resi due was puri fi ed by silica chromatography using 0- 5
10% Met hanol DCM w anmonia to yie
2- (3- cy@l%f“;‘)‘iwz@‘?p@ SR Aty . def)B@ﬁzsoFH] 472 pt-H- (o YD) 388 (3194 (m, 1H),
733 gm0 T Te Sy e e e (At a 60 3. 74
- - m : - 6. m , 3. - 3.
(m 41”42}’%2%5%? (m 5H), 2.52 (hr. s., 4H), 2.07 -2.21 (m 2H), 1.87 -
2. 045(m 2H), 1.59 - 1.83 (m 2H) 10 M5 ES + 339 1.14 Scheme 14 This schene
i s suitabEsdor preparing exanpl e conpounds 255, 265, 277, 279, 283 and 286
H2N a, b,c N N (44) 56/ Exanple 286 15 a) DBU, DCM b) Bis(trichloronethyl)
carbonate ; c¢) difluoropyrrolidine hydrochloride 1.14.1 Conpound 56 /
( Exanplid 128 6ympoRidsitFdrpik & &wentle/l4y car bonate (587 ny, 1.978 mmol) was
di ssolved in 20 m dichl oronet hane and the solution was cooled in an
|ce at h.
e 1 BB G rglobynk 234 e el patthbentql dhazrpin -4 -2 29r Ry BRiRsTiginrkyDRicparil 198e 20
d| hydr dthlgo?.10emfib08s digpplvid 6419:tmmnbk3)0nm&xd39usnmemdnehiydhab @015, m\ﬂuamﬂwBBU
(10, ..00R e Y3 RRGH ThORINENA s&feh% P bétidt Hlch e Wi 63 1T RS G4

drop-wise to the bis(trichloroneth car bona m nut es
3, 3- di FVEEFH8y Fhedrsidys ias trKer e it g %&@eﬁwenﬁbﬂﬁﬁsd 3ih AP apdhectragidetithand

t he solmstd divhlonmsthaser Metextr@t WaCGRNAdoRRD afdthdifeidinas phrified BEKPIN siliekeushg Wihyland

t hen,h X, e agti on ;i xture was vvith
sat ulrsa?gett 8%;9)1 K& gt& Ofrsl(g.ld Vgh({’chn;’vagl'l%c%talhae% %or& 8161azﬁziet8te he?tane t? yle Y@F{EZ 4 and
evapor é:tYQEP“‘Y*FFréAPé%‘iaH@@ Bibepgetdlasepit-T- Ylé%rhWOXSPFPHYBB}P%ﬁdeé)ng%ﬂdp?W (@BUsi ng
Wi t h 0-132mire] 66810 ickl) Aia Ght @sgOmet hane with ammonia to give a col ourl ess oil
whi ch was converted into the hydrochloride salt by dissolving in ethanol
and addl ng 2M hydrogen chloride in ether. The product was crystallised

usi ng t BNMBb(f0g Miiat MOt 320 -4 (Bt BRI - 1436 GinVIED),N-82(- 398 (m, 2H), 2.98 - 3.12 (m,

cycl@buty 272, Bodapshigbrabydy z n Lyl '

fl uor op )érf)l i di ﬂ(ﬁ | - gaélg?xamen 3%3?03#%‘?.23’??2 g%mﬁutzgi?;g)(l g'_gg Tfﬂeﬂ

| HNVR ( }/fo ‘H’ )67. 07 (s, 3H), 4.21 (s, 2H), 3.42 3.67(m
7H), 3.06-317(m 2H), 2.90 - 3.04 (m 2H), 2.61 - 2.76 (m 2H), 2.12 -
2.39 (Msihoo 1.60 - 1.91 (m 2H) ES+ 364

25 1.12 Scheme 12

This scheme can be used for synthesising example compounds 175- 220, 248, 230, 234, 236-239, 242-243,
245-247, 249, 252, 254-257, 259-264, 265-276, 279-282, 284-285, 287-293, 295-302, 309-324 and as an
‘ alternative method for synthesising intermediate 13.
30



WO 2010/ 007382PCT/ GB2009/ 001774 49 1.15 Schenme 15 This schenme is suitable

for preparing exanple conpounds 153, 155, 231 and 235 OH (58) a)

n- BuLi, TwB,20t0/®7382 1.5 h, 2. BF3-0Et2, -78 C, 15 mn, BCTAmEMIN®]177478C to
rt; b) TMSOIf, CH2A 2, 0 C, 1 h; c) Et4 |, Et3N, THE, 0 C, 15 mn. 1.15.1
Internediate 57 5 Acetic acid (2 nL) s added to a sol ution of

7-brono-2, 3,4 5 tra dro lr\!—l-benzo[d]azepln % g, 16.50 mml) and

cyclobu ne | oro C. The
m xt ure w at OC épdlumtrlace'ﬁi/{j:rlde(lo 49

g, 49.5 rrrml) was added at 0 C ano the Féaction mixture was sIO\M’y al | oned
to warmto 30C and stirred for 163ours. To the reaction®fi xture was added
2N NaCH (aq.) (200 inL) and the m xture stirred for 20 mlrptes. The product
was extracted with dichloromethane 10 (3 x 150 nmi), and tthe sol vent renoved

under r 8@y ssuree TheNa yre~waso purifigd bysr r cgion
] j wi NR<di chl oreret han nd mehing with
met hanol and” etu i ng with 2M am g | "Chet hanol . The saFfFyent was

removed undem3reduced pressure to give 7-bronp-3-cyclobugyl- _
2,3,4,5-tetrahydro-1H benzo[ d] azepine (4.47 g, > 90% as a white solid. 15
M5 ES+ 280, 2 )2/ NVR (400 MHz, DMb0-d6) 8 7.29 - 7.35 (m 1H), 7.23 -
7.29 (m 1H), 7.03 - 7.09 (m 1H), 2.69 - 2.85 (m 5H), 2.32 (br. s., 4H),
1.93 - 2M6 1.68 9 1. 8N ,147-165(m2H)1152

| nt er medi at ANsBrution of n-but t hi¥ifsi n n- hexane (1.6 M 3.35 nl)
was added to asSol ution of 7-bronp-3-c obutyl - 20

2,3,4,5-tetrahydro- 1H benzo[ d] azepi ne 1 59) in tetrahydrofuran (20 nm) at

-78 C. e o 1 s. Boron
trifl uog)lh_ssééagf,% 68%)%%(%%,% %é( Cd&n; LTEF CN}?r%su 'lgng m xture
was stirred at -78 C for 15 m nut es. 10 tert but yl

1- oxa- 6- azaspi ro[ 2. 5] oct ane- 6- carboxyl ate (1. 14 g) in tetrahydrofiiran (10
) vwas 124¢8gmaliae %8 C. The mixture was stirred at -78 C for 2 hours and
then warned to roomtenperature for 16 hours. Saturated amoni um chl oride

aqueous solution (5.0 nm) was 25 added at OC. The reaction mxture was
par t ist ilgmedidydbd il danzefdydpinesC ) at) e, 2and fludhdetNaht (EQg,) 411 ThewoDr@andigolvédOn

2010/ 0Qafe E&Er@W%Q Oagcl 89 go?u]x%n was cooled in an ice-bath. Potassium nitrate (45.7 g, 452 mmol) was

added portion-wise over 20 minutes (no exotherm observed, solution turned pale yellow). The solution was

stirred for a further 10 minutes after which time the reaction was complete by TLC (30% ethyl acetate in petrol,

Potassium permanganate staining). The reaction mixture was slowly poured into 2 x 2 litre beakers full of ice

10 with stirring. A thick white ppt. formed, and once about half of the product solution had been added, about 400

| m] of DCM was added to the beakers to dissolve this. A further 200ml of DCM was added to the beakers and

the ice-cold layers were separated and the aqueous layer was extracted with DCM (1 x 200 ml). The combined

organic layers were washed with brine (500 ml) and dried (MgSO4) and the solvent was removed under

reduced pressure. Ethyl acetate (200 ml) was added to the resulting oil, and the product was left to crystallise

15 overnight and then filtered to give 2,2,2-trifluoro-1-(7-nitro-4,5-dihydro-1H-benzo[d]azepin-3(2H)-yl)ethanone
as a white solid, 50g, 42%.

'H NMR (400 MHz, CDCl3) & 7.95 - 8.16 (m, 2H), 7.24 - 7.47 (m, 1H), 3.62 - 4.01 (m, 4H), 2.95 - 3.32 (m,
4H)

20
1.12.2 Intermediate 40

2,2,2-Trifluoro-1-(7-nitro-4,5-dihydro- 1H-benzo[d]azepin-3(2H)-yl)ethanone (50g, 174 mmol) was dissolved
in ethanol (1 litre) and ammonium formate (110g, 10 eq.) was added, followed by Pd(OH), (20% on carbon,
25 wet, 2 g). The mixture was stirred vigorously under nitrogen and the reaction was initiated by warming in a hot

water bath for 5 minutes. The reaction mixture began to effervesce quite vigorously. After 30 minutes the



50 | ayer was washed with brine and dried (Na2SO4), and the sol vent was
renoved under reduced pressure. The residue was purified on basic silica
el uti ng wohoh#o383% et hyl acetate in petrol) to give terCTR2969/004173-
cycl obutyl1-2,3 ,4,5-
t et rahydro- 1H benzo[ d] azepi n- 7- yOnet hf}F’) 4- hydr oxypi peri di ne- |
-car boxﬂicﬂ&lewa(s]coﬂaﬂlctg by 20 ?/ﬁ)%aQOm 'pE@ofanh gl rm?tux% ]wag- ﬁm t(u%ggx M_g 'w1t %og 6) 8
PPm 1. 39 Tﬁg‘g"ﬁ‘l I—Q g I—% t/ | 04 -
2 16 (n%vasl?nq_b ethano "2”’%‘5 lazﬁxi)ve unr_cb:r rgdueefi progsuflesan Hyva ?'e]q’l agetafgworﬁ-uggaS(wecS H)
3. 01 - 3ouP&d(thy cobikf)d @Bgabl layer w82 dfidt (M2S®]) arl tHd so(v8gt rdmavld 6.g86 an Jff- SlvBlte(dﬁ]ld(g I2-|)86
1.15.3 er, 5 1 r i o) S| nat e, (0.
\l’l’ﬂéh vﬁ?dﬁiﬁﬁ'a?ed a'lth Qhe]— !o”?&@y - -AIXl Izté El%mgchj(? Eﬁpﬁ%ﬂ@yﬁ%%ﬁ tﬂgﬁ??ﬁ‘&ﬁ,z

m.) was added to a solution of fert -cyclo
, 4, 5-1 fifluprRrtpnonaasa bitelid: 4. 89%. _
azepi n-7-yQret hyl ) - 4- hyci r oxypi peri di ne- 1- car boxyl at e (328 ng) in

di chl or@ret, C far hour .
The realctl oﬁqﬁlﬁx]\{[%zr’ gm: s gpgz(r)tﬁgl ohe et V\eer{mﬁﬁ{c)h% or oﬁgt( > 00 22%%1](
(aq.). 4he organic layer was washed with brine and dried (Na2804), and the
sol vent was renoved under reduced pressure to give

44( 30(fy )29’9%2%ed/at§,§14 S-tetrahydro-1H 15

benz ]Jaze prmet hyppi peri di n- 4- ol (231 ng, 93% as pale yell ow foam
111N|\/R(400M—Iz DVSO-d6) 8 ppm 1.11 - 1.38 (m 4H) 141-161(m 2 H
1 64- (7 An(ifB-4 £d1k9dr01}}ﬁ§bnzo$(gazglgn §(EH) ﬁ) ﬂ 2 g’rﬂggoethagonSS fsﬁ was‘2 78
(m 12 3 H oun

153 208 SBF%M f8‘HP’B‘ft||)af:l% Qe E'rdl_‘j‘e wa‘g“f‘aﬂefecaolﬁ%me? %F tFﬁbE)‘h a'eﬁr 2 soluicn of T
44( 3- cyodiobuitrigelin a6y @0 bl)tves addbdydopowildbvixe0atfutts 8zl anvfight QERIWRYEsuessiod] N- 4- 0
I (280 l\@)ﬁw}ﬁl@ d1 gra'm?rDthSI cﬁi?dl%qH(b:legg[dﬁ)Jz%{nd ﬂZIJSl_}iF) 2(2 2- éﬂml’geth%r;ong g7§3 é-fr mmo)rf?tesr €

was stirred
bet wee ﬁvaéﬂlﬁﬁg)lveda'e él’d&?bé"“aﬁ?f'dz(?dol‘{%{md(‘*kicj°')‘“°"‘r‘ﬁéhe6‘re§;§r§? cC F“aPy?e’the\Rfe{‘kavth@h‘é'ﬁ‘ Wi th
brine amndieder ate fabjaRbé) diazaihn tanevas BN by@surih £pER0Rvidd Atk 20 fnﬁldfé@l‘ﬂx@ugh .
pressur efunm]:l ffegggcglléle w%%ab%sep\%{l Io}cl Ie%g ac\Mmon Z.If (f:idual lllaz%gih saltu Vtvzllst\ﬁa }r d g& e\?% - 100%

ethyl acetate|n etro recry I Satl on rome eto
give 1 an&%%mWércg@m"yqaczi agd the sﬂltt'e@ weshywmlwrﬁemzb{udqtézéfm zfqﬁeif this time the

y OnegchyiLX-(Zooh yaly) GecyaRl po@d) | Fbtakkivhr L)él’n)?ﬁézﬁﬂ@- Elaml;]}g, QB‘ ﬁv) (02 Qtl?ah'aﬁ)t qlzeﬁg'&d BSwabiiee
crystal arln i nt er nedi ate

as’ " WO OSSR gt 77 bao iyt b ol prosd Yppgpol o

some of the phenol which shows up brightly with Potassium permanganate staining, The 1H NMR spectrum

showed about 70% product + one other impurity, probably the phenol. The mixture was cooled to room
temperature and diluted with water (about 600 ml) and the mixture was extracted with DCM (2 x 500 ml), and
25 the combined organic layers washed with saturated NaHCO; (400 ml), dried (MgSO4) and the solvent was
removed under reduced pressure to give a brown oil. This material was purified by dry flash column
chromatography, eluting with 10-30% ethyl acetate in petrol to give 1-(7-Bromo-4,5-dihydro-1H-
benzo[d]azepin-3(2H)-yl)-2,2,2-trifluoroethanone as a white crystalline solid, (40g, 56%).

30 'H NMR (400 MHz, CDCl;) 8 6.85 - 7.07 (m, 1H), 6.40 - 6.61 (m, 2H), 3.62 - 3.87 (m, 4H), 2.69 - 3.05 (m,
4H).

1.12.4 Intermediate 42

35 1-(7-Bromo-4,5-dihydro-1H-benzo[d]azepin-3(2H)-y1)-2,2,2-trifluoroethanone (20 g, 62.1 mmol) was
dissolved in DMF (150 ml) and water (0.50 ml) and tetrakis(triphenylphosphine) palladium (0) (0.789 g, 0.683
mmol) and dicyanozinc (5.04 g, 43.5 mmol) were added and the solution was heated under reflux under
nitrogen for 3 hours. After this time there was still some starting material by tlc (30% EtOAc/petrol, Potassium
permanganate staining, no uv) so another 500 mg of tetrakis(triphenylphosphine) palladium (0) was added and

40 the solution was heated for a further hour after which time the reaction had gone to completion. Most of the



H2N (62) (63) (66) 2HCI (44) a) O 2CHOWe, Al C13 / PhNCR2, b)
MeONH2 HCI, Na2008 c) H2, Pd/C HC d)(Boc)20, Et3N e) 1) NaCH 2)
cycl obut aworero/ebede, NaBH(QAc)3 f) 2M HCl in EtOH 1.16. BCramnmadizte 61

To a m xture of conpound 4 _
3-(trifluoroacetyl)-2,3,4,5- tetrahydrf)1 1H 3- benzazepine (24.3 g, 0.10 nol)

and PhNSGF G2drefibved udRS rcﬁu@g@ﬁ'cﬂrgﬁ LRbi JZ bfne aQnd %&y]@étgte @Ere é(gt‘leé Lt tﬁg ﬂgelrs

t erature ortion and stirre he resu
me;TP ur eV er‘i/\?é%ar"é‘?ﬁid éfge By laer wes ‘iﬁaﬁheéﬂ@m%x(lg(hmg Qj‘ed @“@@4hﬁ‘ld)‘hel Sﬁ“’F‘hN@ ( 24
I nL) drropwed® gat a BarKCgrox o wib @i Thisafude prbductWax puHfied byadry Sish Edl@th (&fonfatokraphfyor
hr. Th - i th nt o
r. ThekigaGh 89, elnﬁyr;cus@ Hlvg@éolw %&&@e Mudi ] A%Qﬁﬁ as( &Pﬁhc /g%y gbga Gite

ice (150 g) caref S extracte 02)
and wasti\ies@ed- Wﬂt‘%""\ﬁﬁt’lb? 3.¢ S eetitydse- 15lybenzplidazepingti cadeniwilegas i &'theagpé*ﬁ sl2fer e
washed m#t h brine (200 nL), dried over MgSO4 and concentrated. The residue
was purified by col um chronmat ography on Si 02 (350 Q)

'H NMR (400 MHz, CDCl;) 6 7.50 (s, 2H), 7.28 (s, 1H), 3.57 - 3.93 (m, 4H), 2.82 - 3.30 (m, 4H).
10 1.12.5 Intermediate 43

3-(2,2,2-Trifluoroacetyl)-2,3,4,5-tetrahydro-1H-benzo[d]azepine-7-carbonitrile (2g, 7.46 mmol) was dissolved
in ethanol (50 ml) and acetonitrile (10.0 ml) and 2 M aqueous sodium hydroxide (7.5 ml, 14.91 mmol) was
added and the solution was stirred for 30 minutes, after which time the reaction had gone to completion by TLC

15 (30% EtOAc/petfol). The solvent was removed under reduced pressure and water (50 ml) and DCM (100 ml)
were added and the layers were separated and the organic layer was washed with brine (50 ml) and dried
(MgSOsq) to give 3-cyclobutyl-2,3,4,5-tetrahydro-1H-benzo[d]azepine-7-carbonitrile as a colourless oil, 1.1 g,
86%.

20 'HNMR (400 MHz, CDCl3) 8 7.32 - 7.48 (m, 2H), 7.13 - 7.24 (m, 1H), 2.80 - 3.10 (m, 8H).
1.12.6 Intermediate 44

3-Cyclobutyl-2,3,4,5-tetrahydro-1H-benzo[d)azepine-7-carbonitrile (8.1 g, 35.8 mmol) was dissolved in THF

25 (50 ml) and the solution was added drop-wise over 20 minutes to a stirred solution of 1.0 M LiAlH, in THF
(35.8 ml, 35.8 mmol) which was warmed to about 30 °C in a water bath. After 1 hour the reaction was
complete by tlc of an aliquot quenched with water and diluted with ethyl acetate (10% MeOH/DCM + NH;,
ninhydrin). Hence the solution was cooled in an ice-bath and quenched by drop-wise addition of saturated
Na,SO, and then diluted with ethyl acetate (200 ml) and dried (MgSO,) and the solution was filtered through

30 celite and the solvent removed to give (3-Cyclobutyl-2,3 4,5-tetrahydro-1H-benzo[d]azepin-7-yl)methanamine
as a waxy off-white solid, 6.96g, 84%.

MS ES+ 231

35 'H NMR (400 MHz, CDCly) § 6.95 (s, 3H), 3.71 (s, 2H), 2.75 - 2.91 (m, 4H), 2.59 - 2.75 (m, 1H), 2.16 - 2.51
(m, 4H), 1.89 - 2.06 (m, 2H), 1.68 - 1.88 (m, 2H), 1.42 - 1.67 (m, 2H),

1.13 Scheme 13
This scheme is suitable for preparing example compounds 221-226, 274, 294.



10 (AcCEt/ hexane =1/20 to 3/7) to give crude solid (25.0 g). The obtained
solid was dissolved in IPE (30 nL) and hexane (90 nlL) was added dropw se to
t he sol utworrowvamsgtirring at 50 C. The m xture was coolPE€W/GR2009/0177and was
stirred for 30 mn. The deposited pre4|5p|tate was filtered and was washed
(AcCEt/ hexane =1/5, 50 nL) to give
3-(Triflgoroacetyl)-2, 3, 405\zetrahydro | H 3- benz i ne-7-car bal dehyde as

pal e yel llow powder (203 4.89% . 15 11-1-NWR {300MHz, CDClS) 5:
3053No§ 7%= 3. 1 317 72 kgfm s). MG
(POSI ES! ), 2.00 (M¥l)+. S 9382PCT/ GB2G09/ BY 1.16. 2

| nt er medi ate $2 To a solution of 2CCB (6.36 g, 0.060 nol) 1n water (140
m.), was added MeONH2HCI (10.0 d 0 120 nol) portionw s@®at 5 C (internal
tenperature) and stirred for 30 mn.To the m xture, was added a sol ution of
3- (Trifluor oaoet\yl) 2,3, 4 5-tetrahydrg” 3- benzazepi ne- 7- car bal dehyde
1(27.1 g, _6. 100_pm (140 MSsa 5 C and thke nmixture was
stirred at roomteer amc2 h. The r@act m X was diluted with
AcCOEt (280 nmL) and “undi ed material wa§ fi . THe separ at ed aqueous
| ayer was extracted vmth AcCEt (140 inL) and orggnic |ayers were conbi ned
and washed with brine (140 nL), and then dried over MgSO. The sol vent was
evapor at ed under reduced pressure to afford yeI | ow oi | (31 g) whi ch was

ade‘P n defag se with
i p e “apped ed _c’ted oby tr i‘%and
washed wrth IP h xane (1:2, 50 nm), then was dried und reduced

pressure to aff48rd (50) (51)
3-(Trifluoroacetyl)-2, 3,4, 5-tetrahydro-1H 3-benzazepi ne-7- car bal dehyde

0- met hyl oxi ne as paI e yel | ow powder (23.0 g, 76.6% . 111-NWVR (400MHz,
CDC13) 8: 297- H,_.m 68-3.71 (2H, m, 3.76-3.78 (2H, m, 3.97
(311, s),—# 13 ﬁm 736(1H m, 7.41-7.44 (1H, nm, 8.03
(1H s). M5 (POEMESI9 '44. 15 1.16.3 Internediate 63 To a

sol ution of

3-(Trifluoroacetyl)- 52/§xaﬂ1p'§2%1etrahydro 1H 3- benzazepi ne- 7- car bal dehyde

0- met hyl 9%} WBrpRolike2 ficdBt) Je0 0, 48AR, thadlod °d, Bo Mk Blkdid A, BlndnoRHAMARYIE Bldmand 4) N HC1
(5.3 i, Cm?p'@tanmétﬁBH(\mes &6 AdOH. DUMPE KOH,(HaR tEtrBagfreniax; |l HgHO, dthdnd,he m xt ure was
hydr oger&1s@ NG EF &eO: &} SRSeyRbKI A Red¥Ediife at room tenperature for 1 hr.
The catal yst was renoved by filtration and the filtrate was concentrated
under reduced pressure. The resulting 20 solid was treated with | PE (200
m.) and was collected by filtration, and then was dried under reduced

pr essurzeGicgcleibiyb?,3l4,5-tetrahydro-1H- benzo[d]azepm 7-y1)-N-(1-methyl-1H-pyrazol-5-yl)acetamide (example

143- (sTriafy uor oacetyl) 2,3,4,5-tetrahydro- 1H 3- benzazepi n- 7-yl ] net hanam ne
hydrochl oride (20.1 g, 92.8% as white solid. 1H N VIR (400MHz, DMSO d6) 8:
2.96-3.02 (4H, m, 3.66-3.71 (4H, m, 3.96 (2H, s), 7.21-7.30 (3H, m, 8.33

(3H, bris).1 iermidid645 | nt er medi ate 64 To a sol ution of
1-[3-(Trifl uoroacetyl) 2 3 4, 5-tetrahydro- 1H 3- benzazepi n- 7- yI ] met hanam ne

hydrochlorlde% D|) in TI-1F (90 Hgand wat er (82 nL), was
added (Bdc)'o° ‘i’ﬁb‘i‘yl aceﬁd vt Y)iroﬂﬁ bar*r@[dﬂ%mfteéﬁ cEorapesy lptp (OGP feff- 12 mmol) in
t enpar atdipteline (mnﬁtLtsh(Brg g2 @enis) aBRIT MaxGhitied Fulfhuiihowd &Q3. 509, 163047 tinko)N THY OPME Se  at

the sang, 30 LEORES A HLG arﬁgtgeéﬁgteraggygﬁmee ﬁzb anéﬁdl s?ggormmngg% etar §nd OF 1

h. The reaction m xtur |ned
or gani deactigperas hegied do G Shiaydvininindthemie 90 90 far3P mim neCIH indiceted @dp'@véractwg SO4.
The solnend (IW&LEMﬂmﬁﬂé\(BedmLMW&Qﬁdd’ed%dhb&&dmﬁrvﬁs StU'FeE af BT @r 8€ nird 48 tthel HOMY

syrup, d h fford white ec| pi.t ate.
The obt'ai r?icfcpré%dl he ita ?ewavvg/géswclztgl cte Qiltmrl'e.) ahed W'tg a Zs’hgéjm\ﬁrz\}’?iﬁe exane
(20 ML) MedPw) filteredh almnqértraed Heréfied on Eddeedhq@rgels@wme «thﬁmngIQ ersp%BPAd /
113-( Lr d&'dl URdaeac et yib}d ?erta)uﬂ'l 92-B6rpholino-2- thloxgethyl)-4 ,5- dlhzygroolH benzgogig/a()zepme 3\(/\2%1)
t et rahy enzaze car bamat e g, as white
powder S

wd °a’%i"-"%‘erﬁfvhp %)’Wgé gbcﬁ:)ty é”)mmg‘%ng%s (9H, s), 2 94-2.99 (4H, m),
3.67-3.69 (2H, m), 3.74 3.78 (211, n), 4.27-4.29 (2H, n), 4.83 (1H brs),
7. 06- 7. 148 f4bo MId; MeOD) 5 7.05 - 7.21 (m, 3H), 4.26 - 4.38 (m, 4H), 3.64 - 3.81 (m, 4H), 3.45 - 3.64 (m,

20 4H), 3.38 - 3.46 (m, 2H), 2.78 - 3.01 (m, 4H), 1.40 - 1.58 (m, 9H)

MS ES'391




WO 2010/ 007382PCT/ GB2009/ 001774 53 1.16.5 Internedi ate 65 To a sol ution of
tert-Butyl

{[3-(trifwoanmewessyl) - 2, 3, 4, 5-t et rahydr o- 1H- 3- benzazepi rcT/GB2povatolzk} car bam
ate (16.8 g, 45.0 mmol ) in MeOH (170 ), was added aqueous 8N NaCH
solution (6.2 n., 49.5 nmol) at 5C (internal tenperature) and the m xture
was stirred at roomterrperature for 1 h. To the resulting m xture, were 5
added AcCH (3 !76 67.5 mmol ), cycl obutanone (4.7 g, 67.5 muol), and
NaBH(Oége%ig—%"—"@—m 5 mol) at 5C and the mixture was stirred at room

t enper alourselufiarof BrttyutyMo(2trinephaiinot2thiexoethl)-¢ S-dillgizat 1 8- peiza Blatepin@B@H ) carbéxytate 67. 5
ol ) g (NRH @) Aol 4y Anfhol O ALYWANIaBERN O, HOS wi! SEAY SRS TR [ 1 ed

at room terrper ature tiron m xt vvas contentrated under
r educkedUiprE svgm"gedawamtghteat PE adithea fWézgr KO M- *vﬁ7t6f¥ﬂmé'f @ mpqlbasiided anghipe
aqueou Sreaiiotlstitfed foraFurtiak® HXART CTHepddctHon gv)as Wufeb nﬁqm@ws) g Gl BOV1Yiso @) wagler

coolin d th A ned or ani c
| ayer sgs\%?e@/{%%ﬁ%%we&mé%eﬁgﬁéaﬁaﬁdm gﬁou% ase rdlwe1 ove W/Ebg@gsn%ecosg ution
was SulsFeseit glepses gresstessted giith P@&-(ééllo(blabl) GFEF@ (MpSQuh dilterprband spneenirrteduaRurifigdgror at ed
under rsgidaigad eRAMS Sk @0-40-6@30 0% Bmcsmbdudl ﬂ%ﬁmger gali@doWilld hexane-7LPE

(11 100rrL and | l.e d b r The sol.id S wth
hexahe | ¥ A7 é“m@é‘ SC(ghryldré@hﬁbn e%ﬂaz? 58 gzt%ll) resdir et kﬁghéfy }FIY%P" ds\éﬁ‘ga? 'g‘btgyl

[ (3- cyéﬂé%wy111%)3,4,5 t et rahydro- 1H 3- benzazepl n-7-yl) met hyl ] car bamat e
.(12.4 g, 83.3 % as white 15 solid. 1H NWR (400M—|z CDC13) 8 1 55-1.75
(2H rr), 2H 2.03-2.12 (2H 2.72-2.81
(1H, ‘%(?O‘WﬁﬁDW {33 425w, ). 592 ( 54 (,,L?ﬁl) 21647(8 2Piﬁ38b?§3(m 7128 o7
(3H, rr)(d JWB.5¢ ROSHESIZB - 1.5Ning 983)31. 22 (M+rl). Deprotection of the benzazepine
ni trpgeps @ shntermediate 64 (step (e)(1l) of Schene 17) leads to tert-butyl
(2, 3,4,5- tetrahydro 1H benzo[ d] azepi n- 7- yOret hyl car bamate. ' H NVR (400MHz,
CDC13) 8 1.55-1.75 (2H, m, 1.85-1.97 (2H, m, 2.03-2.12 (2H, m, 2.35-2.50
(4H, mMLi32Ind@midda7( 1H, ), 2.87-2.94 (4H, m, 4.25- 4.27 (2H, nm), 4.78
(1H, brs), 7.01-7.07 (3H, m. 1.16.6 Internmediate 44 A m xture of

tert-Butyl

[ (3- cyct dpiioap1 oD rgr-butyd 7-E-merpliptinc-aeetBy b hdibydeq] hbepzad yapind 3 ) csab brartetet e
(11.% @13.08%, £ MuBd))in alﬂﬂinc?f\fb@hhﬁﬂﬁweﬂed% O liddibxah: (@ﬁ74(5mﬁ)1— 1Thé-1%§:tlm$s) was

war ned at 50 xture was cool ed, i i ced wat er
bath afd ¢ra eg‘&?adl v H?Em arlff% inSL@ a?%n"odvéf)ijsﬁt?‘gﬁwﬁ Pectsskede Ee‘%‘t‘f“‘vﬂg
col | ectseeknoyndérirpdugedtrirassurepaitgrdad the wepdive e the HRE! $aPE-rid@gholno)2-(2ard-tethabyilroats dri ed

under LagseREpiR 8Dt B dBdhioR(47) in quantitative yield, which was used immediately in the next
1-(3- Oécl obutyl- 2,3, 4, 5-fetrahydr o- 1H 3- benzazepi n- 7- yl ) net hanam ne

di hydr 88HI%ri de (9.5 g, 90.0% as V\/mte powder. 11-1-NVR (400MHz, DMSO d6)
8: 12558-1.74 (2H, m), 2.15-2.17 (2H, n), 2.49-2.54 (2H, m, 268271(2H,
2. 3. 1 7026

7 2 Sl T 0 RS T AT R

( POS/ ESP)2 H)pd38 -331 (. F)MHOB) -?*22211 8Ranpl e Conpounds V\D
2010/ 0®B3IB2RET/ GB2009/ 001774 2.1 Exanple 1

30 1.13.4 Intermediate 48

To a solution of 1-morpholino-2-(2,3,4,5-tetrahydro-1H-benzo[d}azepin-7-yl)ethanone hydrochloride (assume
34.72 mmol) in DCM (100 mL) was added triethylamine (5.32 mL, 3.86 g, 38.19 mmol) and cyclobutanone
(3.9 mL, 3.65 g, 52.08 mmol). The mixture was stirred for 5 min and then sodium triacetoxyborohydride
35 (11.04 g, 52.08 mmol) was added, followed by AcOH (1 mL). The mixture was stirred at RT for 3 h, LCMS
indicated complete and the reaction mixture was poured into NaOH (2M, aq., 100 mL). The phases were
separated and the aqueous phase was extracted with DCM (3 x 50 mL). The combined organic phases washed
with brine (2 x 50 mL), dried (MgSO,), filtered and concentrated. Purified by Biotage silica gel column,
eluting with 1 — 10% of 2% NH; / methanol in DCM. Pure fractions concentrated and product crystallised by



N-N\
3-Cycl obutyl -N- ((1- et hyl - 1H pyrazol -5-yOnret hyl ) -2, 3, 4, 5-t et rahydro- 1H benz
o[ d] azepiwe-26tocmrisexam de NVR (400 MHz, DWVSO d6) 8 8PC3/GB280%®117my 1H),
7.56- 7.68 (m 2H), 7.27 - 7.34 (m 1H), 7 15 - 7.25 (m 5 1H), 6.11 - 6.20
(m 111), 4.43 - 4.55 (m 2H), 3.35 (87 3H), 2.81 - 2.96 (m 4H), 2.69 -
]2- 2(7) (fHde:!ﬁ') of ghe?’ﬁ) QQB -2- (§~cyclo‘%ll_&'l’-2 314 gétraﬂ@ergH-(bmzo[gTerm]? )Z)Ol —morg‘hoﬁi?oeghmongl_b

- Spec
N-( (1 -é&%k%ﬂz P ’éP’Pldff‘r{M yl) met hyI) 3-ethyl -2, 3, 4 5- tetrahydro 1H benzo[ d] az
epi ne- 7- car boxam de 11-1 NWR (400 MHz, CDC13) 8 7.38 - 7.53 (m 2H), 7.17 -

7.35 ( : 46 ( 2H) ,
3 31 %@(48351%%@\4502#)696%%@ 15%%@ 659( )32‘4’13?1(?%’ 34 ér)’r(im g‘i‘—bf 53 g5’ -
2.01 -‘(m282|¢1}1 SH), 25% (br.5., 118), PR - 2308)(m, 211),11659 1821@1 (Hrﬂ 144H1.67¢mo2H)- 1.11 (m 3H)
Mass Spec: ES + 406 15 2.3 Exanple 3
3- Et hyll\éé\l]-5 Pl Bel’l din-4-ylnmethyl)-2, 3,4, 5-tetrahydro-1H benzo[ d] azepi ne-7-ca
rboxa ‘iﬁy dfochl oride 11-1 NMWR (400 MHz, MeOD) 8 7.69 - 7.78 (m 2H),
7.33 - 7.41 (m 1H, 3.76 - 3.86 (m 2H), 3.27 - 3.49 (m 9H), 3.14 - 3.26
(M 2H) 1133138 medide 38 (M 4H), 1.93 -2.09 (m 3H), 1.38 - 1.59 (m 5H 20
Mass, Spec: ES + 316 2.4 Exanple 4 WD 2010/ 007382PCT/ GB2009/ 001774 55
3- EtH{/I-N-nethyI N- (pi peridin-4-ylmethyl)-2,3,4,5-tetrahydro-1H benzo[ d] aze
pi ne- 7-Amixhoexd Ai(Heyclobutyl-2 B U - tNME&d(odf[H}bdh&dZd]azibhﬁ)D){l)B n?o:;ihBlmthhaa&le((m6 Bih.72 3. 43
-3.53 (rﬁﬂlol)lJﬁQi Koﬁ (Zﬁ a lé)’a'min:’S 61)11‘1’1)01) 1§etﬂral’xol'($00%&)(v&;& he%e atr Qor(6 Rd to 1H)
e

3.01 (br' s 52 6 (m 8H),
(m 3HR RT aild Slil?wed S) st_—tr QEer t}(erﬁ/eclielnﬂ andihe2§eated ft I’&@JX(f?ﬁa fzr".lv:r 7h "Ij_lg _I‘Cag_tIOIgll)(tlilﬁ: wg.{)
0. 82 - Go¥éntfady anlied MRz 8y D @stertiCatibn 23dio2. 5 Exanpl e 5

15

To a solution of potassium 2-(3-cyclobutyl-2,3,4,5-tetrahydro-1H-benzo[d]azepin-7-yl)acetate (49) (assume

17.24 mmol) in ethanol (200 mL) was added H,SO, (conc., 30 mL). The mixture was heated at reflux and
ethanol / water distilled off. Further ethanol was added as necessary, as well as further H,SO,4 (10 mL). When
complete by LCMS, the reaction mixture was poured onto ice and DCM (100 mL) was added. Solid Na,COs
20 was added to neutralise the acid and raise the pH to ~10. The solid was filtered off, washed with DCM (200
mL) and the filtrate phases were separated. The aqueous phase was extracted with DCM (3 x 100 mL) and the
combined organic phases were dried (MgSO,), filtered and concentrated. Purification by Biotage silica gel
column, eluting with 0 — 10% of 2% NH; / MeOH in DCM afforded the ethyl 2-(3-cyclobutyl-2,34,5-
tetrahydro-1H-benzo[d]azepin-7-yl)acetate as a yellow oil (4.28 g, 14.89 mmol, 86% (2 steps)).
25
'H NMR (400 MHz, MeOD) 6 6.95 - 7.14 (m, 3H), 4.07 - 4.24 (m, 2H), 3.57 (s, 2H), 2.80 - 3.01 (m, 5H), 2.50
(br. s., 4H), 2.06 - 2.22 (m, 2H), 1.89 - 2.03 (m, 2H), 1.61 - 1.82 (m, 2H), 1.17 - 1.33 (m, 3H)

MS ES"* 288.
30
1.13.6 Compound 52 / (Example 221)

Ethyl 2-(3-cyclobutyl-2,3,4,5-tetrahydro-1H-benzo[d}azepin-7-yl)acetate (1.4 g, 4.87 mmol) was hydrolysed
with lithium hydroxide (0.117 g, 4.87 mmol) in THF water 5:1 at reflux for 16 hours. The reaction mixture was
35 evaporated and azeotroped with toluene (x3) to yield crude acid. This was then converted to the acid chloride
by heating to reflux with excess thionyl chloride. The solvents were removed and the residue was azeotroped
with toluene (x3) to yield 2-(3-cyclobutyl-2,3,4,5-tetrahydro-1H-benzo[d]azepin-7-yl)acetyl chloride (51)

which was used unpurified in the next step.

40



3-Cycl obutyl - N-(pi peridin-4-ylnmethyl)-2,3,4,5-tetrahydro-1H benzo[ d] azepi ne
-7-carboxam de 10 Ili NWVR (400 MHz, D20) 5 7.43 - 7.60 (m 2H), 7.19 - 7.34
(m 1H), W02W610/@®73%6 (m 1H), 3.24 - 3 37 (m 4H), 3.06 PC3icBRoqwo1H), 2.88
-3.06 (m 7H), 2.73 (hr. s., 411), 8§ 2.22 (m 1H, 1.87 - 2.07 (m
511), 1.56 - 1.80 (m 2H), 1.35 - 1.53"(m 211) Mass Spec: ES + 342 2.6

Exanpl . (@ CyQob’Lé’l 2,3, 4 ,5- tetrahydro 1H- benzoﬁd azegnn -7- )ﬁ)acetyl chloride ('[51)'[ (0. 895%r 8 ZTrlzlflt))evr&{;so[ d] az
etrah

N-((I-Ace er -4- ne
epl( (I’le &i\yﬁﬁ 5&&5{}%&**&% 3P %Nizﬁ '?‘Qd P! -x}éw W aéae& fod stlvedst?gﬂf‘m fopghou. 00 -
7. 34 ( ihe olvedt wadreBdved byl ev@pordtion anllithe resBluBRas-parfitiéhdd Geyeed tthyl ad2ta@2nd B NBOK.M

711), a'h §rgan?c e&é’ac( ms d?’ltg and %vaggrat(:éand%i]ejrésicﬁu; w§s7pur13edqg' sx(h@g ch?’olt&)ograﬁll]nglng 0- 1.37
Mass Spec:

(2010 1200 9% dbeienol égyo\ﬁgl/wxrq Ip yighd 2-(3- cyclobuty] 2,3, 4 ,5- tetrahydro 1H-benzo[d]azepin-7-yl)-N-(1-
3- Et hy lmeltyK (Hipyreblkoydlacepiidedd 45e1ypet hyl ) - 2, 3, 4, 5-t et r ahydr o- 1H benzo[ d] aze
pi ne- 7 carboxam de 111 NWVR (400 MHz, MeOD) 8 7.52 - 7.62 (m 2H), 7.14 -
7.28 (m 1H, 3.24 - 3.28 (m 1H), 2.94 - 3.10 (m 4H), 2.79 - 2.94 (m
211), QHWR(4gomgz(mqom|q)73327ﬂ(m 130), 397 ¢ 19 §#)3H). B.182 626 o, 118), (360 - 27 (m,1. 51 -
1. 89 (BH),4803.01 (m, SH), 2.52 (br. 5., 4H), 2.07 - 2.21 (m, 2H), 1.87 - 2.04 (m, 2H), 1.59 - 1.83 (m, 2H)

10

MS ES* 339

1.14 Scheme 14

This scheme is suitable for preparing example compounds 255, 265, 277, 279, 283 and 286

L0 = Ao

(44) 56 / Example 286

15 a) DBU, DCM,; b) Bis(trichloromethyl) carbonate ; c) difluoropyrrolidine hydrochloride

1.14.1 Compound 56 / (Example 286)

Bis(trichloromethyl) carbonate (587 mg, 1.978 mmol) was dissolved in 20 ml dichloromethane and the solution
was cooled in an ice-bath. (3-Cyclobutyl-2,3,4,5-tetrahydro-1H-benzo[d]azepin-7-yl)methanamine

20 dihydrochloride (500 mg, 1.649 mmol) was suspended in 20 ml DCM and DBU (1g, 6.6mmol) was added to
give a colourless solution which was added drop-wise to the bis(trichloromethyl) carbonate solution . After 10
minutes 3,3-difluoropyrrolidine hydrochloride (473 mg, 3.30 mmol) was added and the solution was warmed to
room temperature and stirred for one hour and then heated to reflux for 30 minutes. The reaction mixture was
washed with saturated sodium carbonate solution and the organic extract was dried and evaporated. The residue

25 was purified by silica chromatography eluting with 0-12% methanol / dichloromethane with ammonia to give a
colourless oil which was converted into the hydrochloride salt by dissolving in ethanol and adding 2M
hydrogen chloride in ether. The product was crystallised using fert-butylmethylether and ethanol to give N-((3-
cyclobutyl-2,3,4,5-tetrahydro- 1 H-benzo[d]azepin-7-yl)methyl)-3,3-difluoropyrrolidine- 1-carboxamide
Hydrochloride as a white solid white.

30
'H NMR (400 MHz, METHANOL-d,) § 7.07 (s, 3H), 4.21 (s, 2H), 3.42 - 3.67 (m, 7H), 3.06 - 3.17 (m, 2H),
2.90 - 3.04 (m, 2H), 2.61 - 2.76 (m, 2H), 2.12 - 2.39 (m, 6H), 1.60 - 1.91 (m, 2H)

ES+ 364



51.23 - 1.44 (m 2H), 1.01 - 1.22 (m 311) Mass Spec: ES + 330 2.8
Exanpl e 8

3- Et hyl - N\wO(2btoatolsgk pi per i di n-4-y01et hyl ) - 2, 3, 4, 5-t et r ahpdmaBERbbd@enze[ d] azep
I ne-7-carboxam de 10 '11 NWMR (400 M I\/EOD) 87.52 - 7.62 (m 2H), 7.15 -
7.24(m 1H), 3.25 - 3.29 (m 2H), 2.98 - 3.10 (m 6H), 2.53 - 2.82 (m
611), 2y AfscRentis 2H), 1.87 - 2.08 (m 2H), 1.59 - 1.85 (m 3H), 1.23 - 1.45
(m 2115 0.99 - 1.23 (m 6H) Mass Spec: ES + 344 2.9 Exanple 9

3- Et hyl T {chdme iSQRENON Priepfing dkdhple BRPERINBY15, 135,33 Farfa28et r ahydr o- 1H-benzo[ d]
azepi ne-7- car boxam de 111 NWR (400 MHz, MeOD) 8 7.51 - 7.63 (m 2H), 7.16-
7.25 (m, 1H), 3.26 (d, J—657HzZ}H9284-312(m6I—|) 2.48 -2.80 (m
711), 2. 0 Xm 11) al 56-¢1.8 7 1@ 45 (m 2H), 0.97-
1.21 (m 9 ss,'Sp %+ 358N W ) GB2009/ 001774 57

N- ((1- Cycl obut piperid| y@ﬁathyl) yf=2, 3, 4, 5-t et rahydr o- 1H benzo[ d
] azepi ne- 7- car hoxam dg.¥1-1 NVR (400 I\/Hz, Q/EOD) 8 7.51 - 7.63 (m 2H), 7.16
- 7.24 (m 1H)( 3.24 -°3.29 (m 2H), 2.88%%3.10 (m 6H), 2.51 -2.88 (m
7H), 1.99 - 2.16 (m 2H), 1.59 - 2.00 (m 9H), 1.22 - 1.45 (m 2H), 1.05 -
1.21 (m 3H) 5 Mpss Spec: ES + 370

OH
C
T = eo-
(59) o

60 / Example 153

a) n-BuLi, THF, ~78 °C, 1.5 h, 2. BF;-OEt,, —78 °C, 15 min, 3. epoxide, 78 °C to rt; b) TMSOTT,
CH,Cl,, 0°C, 1 h; c) EtCOCI, EtzN, THF, 0 °C, 15 min.

1.15.1 Intermediate 57

5 Acetic acid (2 mL) was added to a solution of 7-bromo-2,3,4,5-tetrahydro-1H-benzo[d]azepine (3.73 g, 16.50
mmol) and cyclobutanone (6.16 mL, 82 mmol) in dichloromethane (38 mL) at 0 °C. The mixture was stirred at

0 °C for 1 hour. Sodium triacetoxyborohydride (10.49 g, 49.5 mmol) was added at 0 °C and the reaction
mixture was slowly allowed to warm to 20°C and stirred for 16 hours. To the reaction mixture was added 2N
NaOH (aq.) (200 mL) and the mixture stirred for 20 minutes. The product was extracted with dichloromethane

10 (3 x 150 mL), and the solvent removed under reduced pressure. The residue was purified by a strong cation
exchange cartridge (50g), loading with dichloromethane, and washing with methanol and eluting with 2M
ammonia in methanol. The eluted solvent was removed under reduced pressure to give 7-bromo-3-cyclobutyl-

2,3,4,5-tetrahydro-1H-benzo[d]azepine (4.47 g, > 90%) as a white solid.

15 MS ES*280, 282

'H NMR (400 MHz, DMSO-dg) 8 7.29 - 7.35 (m, 1H), 7.23 - 7.29 (m, 1H), 7.03 - 7.09 (m, 1H), 2.69 - 2.85 (m,
5H), 2.32 (br. s., 4H), 1.93 - 2.05 (m, 2H), 1.68 - 1.82 (m, 2H), 1.47 - 1.65 (m, 2H)

1.15.2 Intermediate 58

A solution of n-butyllithium in n-hexane (1.6 M, 3.35 mL) was added to a solution of 7-bromo-3-cyclobutyl-
20 2,3,4,5-tetrahydro-1H-benzo[d]azepine (1.5g) in tetrahydrofuran (20 mL) at -78 °C. The resulting mixture was
stirred at -78 °C for 1.5 hours. Boron trifluoride etherate (0.68 mL) was added at -78 °C. The resulting mixture
was stirred at -78 °C for 15 minutes. A solution of tert-butyl 1-oxa-6-azaspiro[2.5]octane-6-carboxylate (1.14
g) in tetrahydrofuran (10 mL) was added at -78 °C. The mixture was stirred at -78 °C for 2 hours and then
warmed to room temperature for 16 hours. Saturated ammonium chloride aqueous solution (5.0 mL) was

25 added at 0°C. The reaction mixture was partitioned between ethyl acetate and 2N NaOH (aq.). The organic



2.11 Exanple 11

3-Cycl obutyl - N4( 1-cycl obutyl pi peridi n-4-yQret hyl ) -2, 3,4, 5-tetrahydro-1H ben
zo[ d] azepwvoesit/massboxam de 111 NWVR (400 MHz, MeOD) PCTASB2009/00684( m
214), 7.14 - 7.28 (m 1H), 3. 25 - 3. 2% (m 2H), 2.98 (br. s., 6H), 10 2.78
~2.93 (m 21). 2.51 (br. s.. 9 2719 (m 4H), 1.86 - 2.03 (m

6H) 1. ﬁ;ier waslwa%ﬁ:d(m bfihd) and &rnc%iNazsé4) 484 W solvehd Was YR e SRBG redacid Hredafk. dhd 2

3 Bt hyI reﬂfu,s e ppeifisd oo pasic $iliGa cliting wih 1515958 ST AFAS &hPTED 70 &XF BERR ddC1HNVR
(400 MHmcloiiEQRS dB)tetBhytiph- ERbefizp]d]dekfin-7-Y)mdhy()eh-hydrox ypip8Blitdd -caddily)ate 7(18% -g, 7. 73
(m ZFDsovZa@\%mechm‘ll (m 2H), 7.21 -7.29 (m 1H), 7.00 - 7.17 (m 1H), 2.83
-3.02 (m , 2.41 -2.67 (m 8H), 0.95 - 1.08 (m 3H) Mss Spec: ES + 295
2.13 Exarrpl e 13 WD 2010/ 007382PCT/ GB2009/ 001774 58

N- Benzy'tr BvRr tdog IMIE, Bmo%)tsqipﬁlatxydnae thtbenacg d] 2@ Mg .8t cagb@xami) des 111

?%R (40?1(%4"261{9/29%[)23& h 4‘ri§|g|)67 %%9(?1( 5‘1{%1;99’2 ok (i (mfﬂ'bm 0}_‘%%{5\ f%’%si 3. §123( 4 65
Mass Spl%’é)4 s, + H3 096 27 BAnBdnpl e 14

3- Et hyl - henet h)/l 2,3,4,5-tetrahydro- 1H benzo[ d] azepi ne- 7- car boxam de
111 N OD8745-764(m2|—|),703-736(m6|—|) 3.48 -

3. 65,{% nngpl%lélly% g%%g_roglﬁtgani %@Lalt__c:i@ r%gtjf_?nL)lgas a%ded tg a Z()ﬁutl n of te!'_ti)bhtylo4 3? cyclo%ut)% (m
3 Et hy | 2.0\ 3-syyelivéioriHobenzbidiaedpipt 7y )ine By D4 Bydrextypipduidie-d-cabixbletn z o [((PBaz emd) ne 7~ car b
oxam de€dichloromethane (10 mL) at 0 °C. The mixture was stirred at 0 °C for 1 hour. The reaction mixture was
partitioned between dichloromethane and 2N NaOH (aq.). The organic layer was washed with brine and dried
{Na,SQO,), and the solvent was removed under reduced pressure to give 4-((3-cyclobutyl-2,3,4,5-tetrahydro-1H-
15 benzo[d]azepin-7-yl)methyl)piperidin-4-ol (231 mg, 93%) as pale yellow foam.

'H NMR (400 MHz, DMSO-dg) & ppm 1.11 - 1.38 (m, 4 H) 1.41 - 1.61 (m, 2 H) 1.64 - 1.79 (m, 2 H) 1.88 -
2.00 (m, 2 H) 2.20 - 2.35 (m, 4 H) 2.47 - 2.78 (m, 12 H) 3.93 (s, 1 H) 6.79 - 6.96 (m, 3 H)

1.15.4 Compound 60 / Example 153

20 Propionyl chloride (70 uL) was added to a solution of 4-((3-cyclobutyl-2,3,4,5-tetrahydro-1H-benzo[d]azepin-
7-yl)methyl)piperidin-4-ol (230 mg) and triethylamine (150 pL) in THF (7.5 mL) at 0 °C. The mixture was
stirred at 0 °C for 15 minutes. The reaction mixture was partitioned between ethyl acetate and 2N NaOH (aq.).
The organic layer was washed with brine and dried (Na,SOy), and the solvent was removed under reduced
pressure. The residue was purified with basic silica, eluting with 25-100% ethyl acetate in petrol) and by

25 recrystallisation from ethyl acetate to give 1-(4-((3-cyclobutyl-2,3,4,5-tetrahydro-1H-benzo[d]azepin-7-
yl)methyl)-4-hydroxypiperidin-1-yl)propan-1-one (207 mg, 76%) as white crystals.

1.16 Scheme 16

This scheme is suitable for preparing intermediate 44,



15 111 NMR (400 MHz, MeOD) 8 8.49 (d, 1H), 7.76 - 7.85 (m 1H), 7.63 - 7.69
(m 2H), 7.39-7.42, 1H), 7.27 - 7.35 (m 1H), 7.19 - 7.27 (m 1H), 4.68 (s,
2H), 2.92we 28101@738my 4H), 2.45 - 2 81 (m 6H), 1.05 - 1r22/qBE0YAINN)77WASS
Spec: ES + 310 2.16 Exanple 16 (%10/ 007382PCT/ GB2009/ 001774 59
N-Benzyl-3-(2,2,2-trifluoroethyl)- 2 3,74, 5- tetrahydro 1H benzo[ d] azepi ne-7-c

ar boxani dm (400 Mz, CDC13) 8eriy 650(m 2H), 7.24 - 7.46 (m

5H), 7.10 20 A 1H) 6.48 (by. s.. , 4.92" (m, 2H), 3.11
-3.27 (m 8 - 303(m 8H) ECF3S+3635217 Exanpl e
17 N-Benzyl- 3-nethyl -2, 3,4, 5-tetrahydro- 1H benzo[ d] azepi ne- 7- car boxam de
111 NMR (400 MHz, CDC13) 87.49 - 7.66 (m (8), 7.24 - 7.45 (m 5H), 7.01 -
7.21 (m 1H), 6.51 (br. s., 1H), 4.64 (d, J= 5.56 Hz, 211), 2.97 (br. s.,
4H), 2. 4’7“*l 2.70 (m 411), 2.36 (s, 3H) 10 Mass Spec: ES + 295 2.18 Exanple
18

N- Benzyl-8-i % opy N_?«O& 4, 5-tefrahydro daze ine 7- cad boxam de
NVR (400 MHz \gBCl F2.48 - 7.60 (m 2H), - 1 (m—511), 7712 -
7.18 (m 1H), 637(br s., 111), 15 4.57 -4. 215 2.85 -3.06 (m

511), 2.53 -2.74(n 411), 0.90- 1.11 (m 6H) Mage)Spec: ES + 323 2.19
Exanpl e 19
N- Benzyl- 3-cycl opentyl-2, 3, 4, 5-t et rahydr o- 1H benzo[ d] azepi ne- 7- car boxam de

e X o e
07N _(

(0]
;s )(O/u\umN—O
(64)

(65)

2ZHCI

___.f HoN /\©©N‘<>
(44)

a) Cl,CHOMe, AICl3 / PhNO,,  b) MeONH, HCI, Na;COj3 ¢) Hy, Pd/C HCI d)(Boc),0,Et;N

€) 1) NaOH 2) cyclobutanone, AcOH, NaBH(OAc); f) 2M HClI in EtOH

1.16.1 Intermediate 61

To a mixture of compound 3-(trifluoroacetyl)-2,3,4,5-tetrahydro-1H-3-benzazepine (24.3 g, 0.10 mol) and
PhNO, (24 mL), was added AICl; (26.7 g, 0.20 mol) at 5°C (internal temperature) in one portion and stirred for
5 15min. To the resulting mixture, was added a solution of CLCHOCH; (34.5 g, 0.30 mol) in PhNO, (24 mL)

dropwise at 5 °C over SOmin and the mixture was stirred at r.t. for 8 hr. The reaction mixture was diluted with
AcOEt (100 mL) and poured onto ice (150 g) carefully. The mixture was extracted with AcOEt (100 mL x 2)
and was washed with water (50 mL x 2). The combined organic layers were washed with brine (200 mL),
dried over MgSO, and concentrated. The residue was purified by column chromatography on SiO; (350 g)

10 (AcOEthexane =1/20 to 3/7) to give crude solid (25.0 g). The obtained solid was dissolved in IPE (30 mL)
and hexane (90 mL) was added dropwise to the solution with stirring at 50 °C. The mixture was cooled to r.t.
and was stirred for 30 min. The deposited precipitate was filtered and was washed (AcOEt/hexane =1/5, 50
mL) to give 3-(Trifluoroacetyl)-2,3,4,5-tetrahydro-1 H-3-benzazepine-7-carbaldehyde as pale yellow powder
(203 g, 74.8%).

15 'H-NMR (300MHz, CDCl;) 8: 3.05-3.10 (4H, m), 3.72-3.82 (4H, m), 7.31-7.72 (2H, m), 9.981 (1H, s). MS
(POS/ESI), m/z 272.00 (M+1)".



WO 2010/ 007382PCT/ GB2009/ 001774 60 111 NWMR (400 MHz, CDC13) 5 7.47 - 7.60
(m 2H), 7.28 - 7.44 (m 5H, 7.10 - 7.18 (m 1H), 6.33 (br. s., 1H, 4.49
- 4.80 (mMvo2bid0/0023891 - 3.04 (m 4H), 2.79 - 2.91 (m | HpCTABER09/0027747 (m
4H, 1.80 - 1.93 (m 2H), 1.61 - 1.765§m 2H), 1.39- 1.62 (m 4H) Mass
Spec: ES + 349 5 2.20 Exanple 20 _

3- Cycl opgt iyermhibys i di n-3-yl nmet hyl ) -2, 3,4, 5-tetrahydro- 1H benzo[ d] azepi ne-
7- car boxam de "11 NWR (400 M—Iz I\/ECD) 58.52 - 8.58 (m 1H, 8.41 - 8.49

1 7.82 - - 76 m 7 - 1.46 1H),
2 - agliop o S g Yo mpp wageyabingn g g ol i a5y
2.08 - mRripewiset S (Rtefnal tamiGptuze) andafirdnior BHpinVesle WpE; wESdded 350u@N21 3-

Exarrpl qTRfuoroacetyl)-2,3 ,4,5- tetrahydro 1H-3- benzazegme -7- carbaldehyde }[ (7. f11 g,d 0.100 ]r_nﬁl) Bne 'II_‘]HI:)ilé Iélli)epl e
tetra ro- Z -

tyl 4 | met h
7- cargoo‘{?) 7 S)a(ét §L§( %NW'“’?% 2ipred ESN%@ Eﬂ’@?erﬁurg fog@ h_ Tge tygstippynixfurqjyas dgutedy
8. 56 ( mith24dDEt (28®L)-and unddsolveyl m2telligl wds @dbred. Thebpafamd aélld):us laferlskas extﬁct&ﬂmﬂm
1 4 13 TC\C 11 n e er
( 'r;]i) ZH)A%%Ef 840 32) (u{Elor% I é’ﬁ %Qwag ts?ﬁab e% and ﬁ%@hed %n@éi(:gholg?gg nﬁ"ﬁ 3 éi;]lidGL%/
N- Benzﬂgsg’ﬁ (E‘Vé?'b?’)‘? VYR ‘rn)ierzedscea plssStlréfOraéWdﬁl&W1q¢<Heaa zva{cwe@zdesmlwém carb
ox am dePE @ R0)16H QR IB2RCTI2GR3 009 /2002 Bpwhd witd LirhhdR  (K0Redfildte &@Q&B)Nass 8.41

2 -
2 131]0|(_|)C01]eZl'|E§1 éy %ltr 1915 an%gg%—'hh IP]% ﬁ%x%ne Af Z,f’é mJS %Ed %é_rp Waﬁ ﬁble]d u§£e§§ducg9 grﬁsszre to 8H) ,
2.63 - 2ffey J(hiifluppgpeetyd)-2g8,5: tetiahyduo- [ Hrp-banayzepiny- B@rhaldehgds Q-methglpjime @ pbl2 yeldw30 (m
2H) powder (23.0 g, 76.6%).

'"H-NMR (400MHz, CDCl;) 5: 2.97-3.02 (4H, m), 3.68-3.71 (2H, m), 3.76-3.78 (2H, m), 3.97 (3H, s), 7.13—
7.18 (1H, m), 7.33-7.36 (1H, m), 7.41-7.44 (1H, m), 8.03 (1H, s). MS (POS/ESI), m/z 300.98 M".

15 1.16.3 Intermediate 63

To a éolution of 3-(Trifluoroacetyl)-2,3,4,5-tetrahydro-1H-3-benzazepine-7-carbaldehyde O-methyloxime 2
(21.0 g, 0.070 mol) in MeOH (420 mL) and aqueous 12 N HC1 (5.3 mL, 175 mmol), was added 10% Pd/C (wet
50%, 2.1 g) and the mixture was hydrogenated under an atmospheric pressure at room temperature for 1 hr.
The catalyst was removed by filtration and the filtrate was concentrated under reduced pressure. The resulting
20 solid was treated with IPE (200 mL) and was collected by filtration, and then was dried under reduced pressure
to afford 1-[3-(Trifluoroacetyl)-2,3,4,5-tetrahydro-1H-3-benzazepin-7-ylJmethanamine hydrochloride (20.1 g,
92.8%) as white solid.
'H-NMR (400MHz, DMSO-dj) §: 2.96-3.02 (4H, m), 3.66-3.71 (4H, m), 3.96 (2H, s), 7.21-7.30 (3H, m), 8.33
(3H, brs).
25
1.16.4 Intermediate 64

To a solution of 1-[3—(Triﬂuoroacetyl)-2,3,4;5-tetrahydro-1H-3—benzazepin-7-yl]methanamine hydrochloride
(18.5 g, 60 mmol) in THF (90 mL) and water (82 mL), was added (Boc)20 (13.1 g, 60 mmol) in one portion at
5°C (internal temperature), and then aqueous 8N NaOH (7.5 mL, 60 mL) solution dropwise at the same
30 temperature. The mixture was stirred at room temperature for 1 h. The reaction mixture was extracted with
AcOEt (90 mL x 2) and combined organic layers were washed with brine (90 mL), and then dried over MgSO,.
The solvent was evaporated under reduced pressure to give light brown syrup, which was treated with hexane
(70 mL) to afford white precipitate. The obtained precipitate was collected by filtration and washed with
hexane (20 mL), and then was dried under reduced pressure to give tert-Butyl {[3-(trifluoroacetyl)-2,3,4,5-
35 tetrahydro-1H-3-benzazepin-7-ylJmethyl}carbamate (21.0 g, 94%) as white powder.

'H-NMR (400MHz, CDCL;) 8: 1.46 (9H, s), 2.94-2.99 (4H, m), 3.67-3.69 (2H, m), 3.74

3.78 (2H, m), 4.27-4.29 (2H, m), 4.83 (1H, brs), 7.06-7.14 (3H, m).



Mass Spec: ES + 335 5 2.23 Exanple 23

N- Benzyl- 3-cycl obutyl-2, 3, 4, 5-tetrahydr o- 1H benzo[ d] azepi ne- 7- car boxam de
i1l NVR (wWOQoiddny3seOD) 8 7.60 - 7.65 (m 2H), 7.29 - 7pr83/dBeposdio7747. 17 -
7.28 (m 2H), 4.46 - 4.67 (m 2H), 2. %9 3.10 (m 4H), 2.75 - 2.91 (m 1H),
2.49 (br. s., 4H, 2.02 - 2.21 (m 2H); 1.85 - 2.03 (m 2H), 1.58 - 10 1.82
(m 2H) ; MaskreSpegie sES + 335 2.24 Exanple 24 0

3-Cycl obutyl - N-net hyl - 2, 3, 4, 5-t et rahydr o- 1H benzo[ d] azepi ne- 7- car boxam de
15 117 NVR solin dfHer-BlyD E)B-(Bifldorbedetyl)- 73,5 9 tefrifydrid HH; 3-bénzbZepin /- 2]he thifly catbldhate 2. 94

) 260? (1B% 443')0’1111:%%)9& r\ieg? (Wmlﬁl_ﬁvggﬁde 5&%%%’}; é\ﬂa?)-l’solglr_ﬁ:%ﬁ/ém[, zgﬁ mmélgé’?@ Zgg -

2. 25 Ex teppgergiure) Ayl %WGW%QWf CBR FIPEBOE A4l 5 Jo rfﬂmwm(m@mm&erc MeOD)
8 7 58 4dRRd ADHI(B.9 mi, 685 mmd)), :é?cl&bmanolakwn B3 636 mmoB, A@NQEH(OKH) (143.2987.5 mRelP8 (M

2 0 5 ( % fl_ebng th? mg(gm wszl_%r&ed (at rooné &Ymperﬁuri E)r 3 I;D T%té Tlxture Yzﬁre addgc{?gclgbl%hone (Ag éS +

273 5 289865 E;pg_}){mdé\lagg(OAch (14.3 g, 67.5 mmol) again and the mixture was stirred at room temperature for
3 Cycl obaityd reNribiSQRfuRRYA c&ce%uéedsmaeetea@Jea/ges@méAﬂum@mgsfa[xd\]v@mmdrxamzva&aub@x arri d

1- 400
) 4 29 13‘;)] 'l%nﬁ)aque ttv.rB waé mN(?eobﬁl%;ﬁ é)HZ“ )8w1(‘h %eogg 5131—( ﬁgilutTpDundzerzcogtg}n %1? v&}a%
4H) , 10, ©Bacted Witk acQEﬂ(ISQH)L x2). 88 com@ne(d@r%m lagef) were] wasBed-with b@i ({5 ymL2 kf)d drigd 15 -
1.36 ( %vex&h&SdYaq* fe sORE6n wzg@ub'j'ecég o sgorzglkgéarm& &o %Yand the solvent was evaporated under

reduced pressure. The obtained solid was treated with hexane-IPE (1:1, 100 mL) and was collected by

filtration. The solid was washed with hexane (10 mL) and was dried under reduced pressure to afford tert-
Butyl [(3-cyclobutyl-2,3,4,5-tetrahydro-1H-3-benzazepin-7-yl)methyl]carbamate .(12.4 g, 83.3 %) as white
15 solid.

H-NMR (400MHz, CDCl;) 6: 1.55-1.75 (2H, m), 1.85-1.97 (2H, m), 2.03-2.12 (2H, m), 2.35-2.50 (4H, m),
2.72-2.81 (1H, m), 2.87-2.94 (4H, m), 4.25-4.27 (2H, m), 4.78 (1H, brs), 7.01-7.07 (3H, m). MS (POS/ESI),
m/z 331.22 (M+1)".

20
Deprotection of the benzazepine nitrogen of intermediate 64 (step (¢)(1) of Scheme 17) leads to fert-butyl
(2,3,4,5-tetrahydro-1H-benzo[d]azepin-7-yl)methylcarbamate. 'H-NMR (400MHz, CDCI3) § 1.55-1.75 (2H,
m), 1.85-1.97 (2H, m), 2.03-2.12 (2H, m), 2.35-2.50 (4H, m), 2.72-2.81 (1H, m), 2.87-2.94 (4H, m), 4.25~
4.27 (2H, m), 4.78 (1H, brs), 7.01-7.07 (3H, m).

25

1.16.6 Intermediate 44

A mixture of ter-Butyl [(3-cyclobutyl-2,3,4,5-tetrahydro-1H-3-benzazepin-7-yl)methyl]carbamate (11.6 g,
35.0 mmol) and 2M ethanolic HCI solution (87.5 mL, 175 mmol) was warmed at 50 °C for 30 min. The
reaction mixture was cooled in an iced water bath and treated with IPE (100 mL). The deposited precipitate
30 was collected by filtration and was washed with IPE (20 mL), and then was dried under reduced pressure to
afford 1-(3-Cyclobutyl-2,3 4, 5-tetrahydro-1H-3-benzazepin-7-yl)methanamine dihydrochloride (9.5 g, 90.0%)

as white powder.

'H-NMR (400MHz, DMSO-dj) &: 1.58-1.74 (2H, m), 2.15-2.17 (2H, m), 2.49-2.54 (2H, m), 2.68-2.71 (2H,
m), 2.94-3.00 (2H, m), 3.50-3.52 (4H, m), 3.64-3.66 (1H, m), 7.23-7.26 (1H, m), 7.33-7.34 (2H, m), 8.56
35 (3H, brs), 11.94 (1H, brs). MS (POS/ESI), m/z 231.15 (M+1)".

2. Example Compounds



15 N, 3-Di cycl obuty1-2, 3, 4, 5-tetrahydr o- 1H benzo[ d] azepi ne- 7- car boxam de

111 NWR (400 MHz, MeOD) 8 7.46 - 7.68 (m 2H), 7.09 - 7.29 (m 1H), 4.40 -
4.60 (m wWo2p10202B2- 3.06 (m 4H), 2.77 - 2.91 (m 111) pC2/G32009/@161 (m
4H), 2.28 - 2.38 (m 2H), 2.03 - 2.195§1m 4H), 1.86 - 2.02 (m 2H), 1.60-
1.84 (m 4H)

Azet i di 911 gxaboledr CYCl Obuty1-2, 3, 4, 5-t et rahydr o- 1H- benzo[ d] azepi n- 7- yOret hano
ne WO 2010/ 007382PCT/ GB2009/ 001774 63 11-1 NWR (400 MHz, DVsO-d6) 8 7.29 -
7.41 (m 2H), 7.12 - 7.22 (m 1H), 4.18 -4.37 (m 2H), 3.93 -4.13 (m 2H),
2.81 - 2.94 (m ¥411), 2.68 - 2.82 (m 1H), 2.34 (br. s., 4H), 2.18 - 2.29
(m 211) : 2H), 1.70- 1.86 (m 2H), 1.49- 1.67 (m 2H)
Mass Spec: NESHr 2 2.28 le 29

3- Oycl obfyh- N-cyc 1-2,3,4,5-tetrahydro- 1H benzo[ d] azepi ne- 7- car boxam
ide 111 NWR (400 MHz, MeOD) 7.44 - 7.65 (m 2H), 7.11 -7.26 (m 1H), 4.20 -

4 41 ( n34§ycll_(9b§tyl§%?(? meth% 4!%)5 yﬁa(%%l I\S/H'?)'n tgbéz ? 4 Eg%rahyérf éﬁlzbeg,zg?d&%{)meg cargﬁxamxjde

3 Q/cl obutyl N (cycl opentyl nethyl ) -2, 3, 4, 5-tetrahydro- 1H benzo[d] azepi ne-7-
car box i MR (400 MHz,lDMS%WS@AYGGSR/Hzn 11E]VB®11V6)8(18 802127~ 784 48 1hy.13H)25 (|, 47 -

7 71 £ Mu)2dih)-.6. 423 (8,11, 4433Q 56 (h, 23-15")3:35% i, 28}3-22%(ﬁmm¢H)1i5692~|'i)&0 (x% ﬁg 234%br98 (m
1 89 (rﬁ%ﬂiéi 2?084(‘2 ”%i’f %&3(‘9@}& % w(f‘%) (m 2H) lvass Spec ES "y 327

2.31 Exanple 31
Mass Spec: ES* 339

2.2 Example 2

sVsaace

10 N-((1-Benzylpiperidin-4-yl)methyl)-3-ethyl-2,3,4,5-tetrahydro-1H-benzo[d]azepine-7-carboxamide

'H NMR (400 MHz, CDCls) § 7.38 - 7.53 (m, 2H), 7.17 - 7.35 (m, 6H), 7.03 - 7.17 (m, 1H), 6.13 (t, J = 5.43
Hz, 1H), 3.46 (s, 2H), 3.31 (t, J = 6.32 Hz, 2H), 2.79 - 3.03 (m, SH), 2.47 - 2.73 (m, 5H), 1.85 - 2.01 (m, 2H),
1.51 - 1.76 (m, 3H), 1.16 - 1.42 (m, 3H), 1.01 - 1.11 (m, 3H)

Mass Spec: ES* 406

15 2.3 Example 3

(@)
IsaacO™

3-Ethyl-N-(piperidin-4-ylmethyl)-2,3 4,5-tetrahydro-1H-benzo[d)azepine-7-carboxamide Hydrochloride

'"H NMR (400 MHz, MeOD) & 7.69 - 7.78 (m, 2H), 7.33 - 7.41 (m, 1H), 3.76 - 3.86 (m, 2H), 3.27 - 3.49 (m,
9H), 3.14 - 3.26 (m, 2H), 2.94 - 3.13 (m, 4H), 1.93 - 2.09 (m, 3H), 1.38 - 1.59 (m, SH)

20 Mass Spec: ES 316

2.4 Example 4



20

(3-Cycl obutyl-2, 3, 4,5-tetrahydro- 1H benzo[ d] azepi n-7-y1) (pyrrolidin-1-yl)ne
t hanone W\O02B0100/8307382PCT/ GB2009/ 001774 64 Mass Spec: BETAAR®/@132

Exanpl e 32

(3-Cycl obutyl-2, 3,4,5-tetrahydro- 1H béézo[ d] azepi n- 7-y1) (nor phol i no) met hano
ne 5 ifl NWR (400 MeOD) 8 7.06 - 7.35 (m 3H), 3.54 - 3.85 (m 6H),
3.40 - 3.53 (m 2 - 3.16 (m 5H), 2.58 -2.83 (m 411), 2.13 -2.25
(m 2H, & -N1 , 1.64- 1.86 (m 2H) Mass Spec: ES + 315 2. 33
Exanpl e o 10 N
(3-Cycl obutyl-2, 3,4, ahydr o- 1H benzo[ d] azepi n-7-y1) (4, 4-di f| uor opi peri
di n-1 -yl ) et hanone 1H NVR (400 MHz, DVMSO-d6) 8 7.04 - 7.29 (m 3H), 3.57
(br. s.3-EA{)N-ménh@H- @Qémdmﬂ ylm@tﬁﬂl)—il 3, 4?5 é@al{y@&) IHS)emzo[%H)cepmgﬂQgrb&xlaﬁnde , 6H),

1.71 - 1.92 (m 2H), 1.50- 1.68 (m 2H) Mass Spec: ES + 349 2.34 Exanple 34
15

3- Oycl oY VR (490 07 MSRRAS TPt 151 2 30338 55 PdPr By tit5- 134 BeHPof by 2% Mne- 7- ¢
ar boxanites. QBHbNNRI}()AD@l oAz, 4HODCI93)2. 8 (i, 8D, 197-25(29(MH)3H74- 791G, 3H)7 1.33- (i n,
1H), ﬁﬁéhmﬁﬁﬁzs(m H),3:16 21,19 (3 - ¢ 53 - 3.65 (m 2H), 3.27 -
3.41 (m 3(Hj, ; 4233@2 )’( ma 23)@”%65%@ 0%%’5’1%%1 2H) 2.42 - 2.57 (m

2H), 2.22 - 31%%;)1 2H), 1.88 - 2.00 (m 1H), 1.65 - 1.84 (m 6H), 1.54 -
1.65 (ISP 1.33 (m 2H), 0.94 - 20 1.08 (m 2H) Mass Spec: ES +
341

2.5 Example 5

ISERC@R"

3-Cyclobutyl-N-(piperidin-4-ylmethyl)-2,3,4,5-tetrahydro-1H-benzo[d]azepine-7-carboxamide

10 'H NMR (400 MHz, D,0) & 7.43 - 7.60 (m, 2H), 7.19 - 7.34 (m, 1H), 3.37 - 3.46 (m, 1H), 3.24 - 3.37 (m, 4H),
3.06 - 3.21 (m, 1H), 2.88 - 3.06 (m, 7H), 2.73 (br. s., 4H), 2.08 - 2.22 (m, 1H), 1.87 - 2.07 (m, SH), 1.56 - 1.80
(m, 2H), 1.35 - 1.53 (m, 2H)

Mass Spec: ES™ 342

2.6 Example 6

NSaaseY

N-((1-Acetylpiperidin-4-yl)methyl)-3-ethyl-2,3,4,5-tetrahydro-1H-benzo[d]azepine-7-carboxamide

15

'H NMR (400 MHz, MeOD) § 7.41 - 7.67 (m, 2H), 7.00 - 7.34 (m, 1H), 4.34 - 4.66 (m, 1H), 3.82 - 4.04 (m,
1H), 2.92 - 3.18 (m, 7H), 2.48 - 2.84 (m, 8H), 2.09 (s, 3H), 1.67 - 2.00 (m, 3H), 1.01 - 1.37 (m, 5H)

Mass Spec: ES™ 358

20 2.7 Example 7



WO 2010/ 007382PCT/ GB2009/ 001774 65 2. 35 Exanpl e 35

3-Cycl obutyl -N- ((tetrahydro-2H pyran-4-yl)nethyl)-2,3,4,5-tetrahydro-1H ben
zo[ d] azepwvoesit/massboxam de 1H NVR (400 MHz, DVSO derTER0MA01778. 27 (m
1H), 7.53 - 7.63 (m 2H), 7.12 - 7.21 {m 111), 3.78 - 3.89 (m 5 2H), 3.22
- 3.31(n] 2H), 3.11 -3.17 (m 2H), 2775 -2.92 (m 5H), 2.37 (br. s., 4H),

1.95 - 2.06 (m 2K, 1.72 - 1.86 (m 3H), 1.51 - 1.68 (m 4H), 1.10- 1.28
(m 2H) Mass Spec: 50 2. 36 Exanple 36 10
3-cycl obu ydrof uran-2-yl)methyl)-2, 3, 4, 5-tetrahydro-1H benzo[ d

] azepi ne:N- car b NR (400 MHz, MeOD) 5 7.49 - 7.77 (m 2H), 7.13 -
7.39 (m~ 1 ,400- s(m 1H), 3.84 - 3.95 (m 1H), 3.71 - 3.82 (m
1H), 3.36 - 3.53 (m 2H), 2.93 - 3.13 (m 5H), 2.66 (hr. s., 4H), 2.11 -

2. 26 ( m3-ERY)N-(( L mEHylpipedidihb-yi)meth P, 3,4, 3-tduBtrydib. 18befidd] d]adbpine-7-cat¥B@midopec: ES +
329 15 2.37 Exanple 37

3- | - - 5; - b id

3 S ol A ot 5 g RO TG A
(m  2H) 407281 2947m38)( 746 -2, (my6IN32.17 -2.39Fm( 3H), 19 - 2. 1A, (@62H), 75113189, 1HM) ,
2.86 5 £23998 441, 2{1{5‘01,0121 725, 3@y 83 (m 1H), 2.38 (hr. s., 4H, 1.96 - 2.07 20

(m 28 173 -'L87 (M 2H . 151 - 168 (m 2H) Mss Speci ES + 3212.38
Exanpl as o 2 331)0/ 007382PCT/ GB2009/ 001774 66
3 Cycl o tsy‘f enet hyl- 2, 3, 4, 5- t et r ahydr o- 1H benzo[ d] azepi ne- 7- car boxani d

2.8 Example 8

0]
Soane

3-Ethyl-N-((1-ethylpiperidin-4-yl)methyl)-2,3,4,5-tetrahydro-1H-benzo[d]azepine-7-carboxamide

10 'H NMR (400 MHz, MeOD) §7.52 - 7.62 (m, 2H), 7.15 - 7.24 (m, 1H), 3.25 - 3.29 (m, 2H), 2.90 - 3.10 (m,
6H), 2.53 - 2.82 (m, 6H), 2.38-2.45, 2H), 1.87 - 2.08 (m, 2H), 1.59 - 1.85 (m, 3H), 1.23 - 1.45 (m, 2H), 0.99 -
1.23 (m, 6H)

Mass Spec: ES* 344

2.9 Example 9

VSaReEx

3-Ethyl-N-((1-isopropylpiperidin-4-yl)methyl)-2,3,4,5-tetrahydro-1 H-benzo[d]Jazepine-7-carboxamide

15

'H NMR (400 MHz, MeOD) & 7.51 - 7.63 (m, 2H), 7.16 - 7.25 (m, 1H), 3.26 (d, J = 6.57 Hz, 2H), 2.84 - 3.12
(m, 6H), 2.48 - 2.80 (m, 7H), 2.07 - 2.30 (m, 2H), 1.56 - 1.87 (m, 3H), 1.22 - 1.45 (m, 2H), 0.97 - 1.21 (m, 9H)

Mass Spec: ES* 358

20 2.10 Example 10



11-1 NWR (400 MHz, MeOD) 8 7.45 - 7.59 (m 2H), 7.13 - 7.34 (m 6H), 3.52 -
3.63 (m 2H), 2.74 - 3.04 (m 7H), 2.47 (br. s., 4H), 2.03 -2.17 (m 2H),
1.85 - 2.WD20myoo24dp, 1.60- 1.81 (m 2H) 5 Mass Spec: ESPETRARI®/@977EXanpl e
39

3-Ethyl -N-(pyridin-4-ylnethyl)-2,3,4, §-7t et rahydr o- 1H benzo[ d] azepi ne-7-carb
oxam de 1151 NMR (400 M+z, MeOD) 8 8.44 - 8.51 (m 2H), 7.62 -
7.70 (m 2H), 7.36 -||7.44 2H), 7.20 - 7.29 (m 10 1H), 4.62 (s, 2H,
3.03 (br. s. N2, .89 () 6H), 1.15 (m 3H) Mass Spec: ES + 310

2. 40 Exanpl q_4 H
3-Cyclo yl - (pyridi n-4-ytet hyl ) -2, 3,4, 5-tetrahydro- 1H benzo[ d] azepi ne-7
- car boxam de 15 NVR (400 MHz, MeOD) 8 8.40 - 8.50 (m 2H), 7.58 - 7.69
(m 2H), 7.34 1H), 4.61 (s, 2H), 2.99 (br. s., 4H), 2.77 - 2.90 (m 1H),

2. 48 ( -((1-€yslobdtylpipeddiDd yPrdhyl) B-eiH3t-2,1,4 8-detrbtiirod H)benzojll] b &pide McaBbamide 2. 17 (M
2H), 7.17 1.85 - 7.30 (m - 2.02 (m Mass Spec: ES + 336 2.41 Exanple 41

WO 201%%]1?‘?4%5) gx[llz,cﬁcz&%%/ PALEEE 87m), 7.16 - 7.24 (m, 1H), 3.24 - 3.29 (m, 2H), 2.88 - 3.10 (m,

6H), 2.51 - 2.88 (m, 7H), 1.99 - 2.16 (m, 2H), 1.59 - 2.00 (m, 9H), 1.22 - 1.45 (m, 2H), 1.05 - 1.21 (m, 3H)

5 Mass Spec: ES* 370

2.11 Example 11

3-Cyclobutyl-N-((1-cyclobutylpiperidin-4-yl)methyl)-2,3,4,5-tetrahydro-1H-benzo[dJazepine-7-carboxamide

'"H NMR (400 MHz, MeOD) & 7.45 - 7.68 (m, 2H), 7.14 - 7.28 (m, 1H), 3.25 - 3.29 (m, 2H), 2.98 (br. s., 6H),
10 2.78 - 2.93 (m, 2H), 2.51 (br. s., 4H), 2.03 - 2.19 (m, 4H), 1.86 - 2.03 (m, 6H), 1.61 - 1.86 (m, 7H), 1.25 - 1.46
(m, 2H)

Mass Spec: ES* 396

2.12 Example 12

oo

15 3-Ethyl-N-phenyl-2,3,4,5-tetrahydro-1H-benzo[d]azepine-7-carboxamide

'H NMR (400 MHz, DMSO-dg) § 10.12 (s, 1H), 7.76 (d, J = 7.83 Hz, 2H), 7.65 - 7.73 (m, 2H), 7.29 - 7.41 (m,
2H), 7.21 - 7.29 (m, 1H), 7.00 - 7.17 (m, 1H), 2.83 - 3.02 (m, 4H), 2.41 - 2.67 (m, 8H), 0.95 - 1.08 (m, 3H)

Mass Spec: ES* 295

2.13 Example 13



3-Ethyl -N-(pyridin-3-ylnethyl)-2,3,4,5-tetrahydro-1H benzo[ d] azepi ne-7-carb
oxam de 11-1 NWR (400 MHz, MeOD) 5 8.54 - 8.60 (m 1H), 8.42 - 8.49 (m

1H), 7.82we 26109@74s;my 1H), 7.59 - 7. 68 (m 2H), 7.39 - 7P&8/dBRY0olae)7747. 19-
7.29 (m 1H), 4.62 (s, 2H), 2.96 - %g m 4H), 2.52 -2.78 (m 6H), 1.07-
1.23 5(m 3H) Mass Spec: ES 310 25942 Exanpl e 42

3- Cycl obut yl - yridin-3-ylnethyl)-2,3,4,5-tetrahydro-1H benzo[ d] azepi ne-7

- car boxani de 10 [] HNMR (400 MHz, MeOD) 5 8.55 (s, 1H), 8.37 - 8.50 (m 1H),

7.78 - 7Y 7.67 (m 2H), 7.35 - 7.50 (m 1H), 7.13 - 7.31
(m 1H) 59 Hs,
s., 4H),>2.05 -

U'I
1

2. OXbr. s., 4H), 2.77 - 2.91 (m 1H), 2.50 (br.
2.18 ( 2H), 1.85 -2.03 (m 2H), 1.60- 1.81 (m 2H) Mass
Spec: ES + 336 2.43 Exanple 43 15

3- cycl obBea1-3NHyRD By b -tdialydysr iHHe RroRiiardpi Y by xaridd, 4, 5-t et r ahydr o- 1H benzo[ d]
azepi ne-7- carboxam de 11-1 NWR (400 MHz, MeOD) 5 8.93 (br. s., 1H), 8.78 -

8. 86 ( 4[“]“?% NAY ?SSD)% g, éfﬁl, 92}5 ’rﬁol% 4H)4§ (,%8%{%@491'?% (Tnﬁﬁ%o Phgbm

2 90 ( MH).2ZHy - 229®36H),2044=412(0r(1n3491) 1.75 - 1.99 (m 2H)
5 Mass Spec: ES* 309

2.14 Example 14

R avey

3-Ethyl-N-phenethyl-2,3,4,5-tetrahydro-1H-benzo[d]azepine-7-carboxamide

'H NMR (400 MHz, MeOD) & 7.45 - 7.64 (m, 2H), 7.03 - 7.36 (m, 6H), 3.48 - 3.65 (m, 2H), 2.83 - 3.07 (m,
10 6H), 2.45 - 2.75 (m, 6H), 0.98 - 1.29 (m, 3H)

Mass Spec: ES* 323

2.15 Example 15

O

3-Ethyl-N-(pyridin-2-ylmethyl)-2,3,4,5-tetrahydro-1H-benzo[d]azepine-7-carboxamide

15 'H NMR (400 MHz, MeOD) & 8.49 (d, 1H), 7.76 - 7.85 (m, 1H), 7.63 - 7.69 (m, 2H), 7.39-7.42, 1H), 7.27 -
7.35 (m, 1H), 7.19 - 7.27 (m, 1H), 4.68 (s, 2H), 2.92 - 3.13 (m, 4H), 2.45 - 2.81 (m, 6H), 1.05 - 1.22 (m, 3H)

Mass Spec: ES" 310

2.16 Example 16

o)

CF3
@/\”J\Q/\)N_/



20 Mass Spec: ES + 350 2.44 Exanple 44 WD 2010/ 007382PCT/ GB2009/ 001774
NH2

N ((2- Amiwopyro/mir3s23- yl ) met hyl ) - 3-cycl obutyl 2, 3, 4, 5- t ercalgBn@/diHbenzo[ d]
azepi ne-7-carboxamde 5 1H NWR (400 I\/EOD) 6 7.77 - 7.91 (m 1H),
7.53 - 7.65 (m 2H), 7.40 - 7.52 (m ,1H), 6.53 - 6.72 (m 1H), 4. 44

(s, 2H) N-BRnSB3- (2@':241'@“0‘064‘!70'2,3gﬁ%&rahydx?esngeﬁiﬁdgé]zwme Toafxatdde: S-, 4H), 2H),
1.84- 2.03 , 1.57 - 1.82 (m 04 - 7.29 (m - 2.20 (m

MVa S ES + A5 a e

5 oycl IR wo(%%» R S T sy $057 4 -7.46 (0.0t 319a7 82 (b B 528 (0 8 ne- 7
- car box4pi 092 1h, 2HNVR 1 ¢ 3QD(mVRH), 2. 82003 (8, B1)36 - 8.55 (m 1H), 7.73 - 7.87 (m
1H), 7.55 - 7.72 (m 2H), 7.36 - 7.51 (m 1H), 7.26 - 7.36 (m 1H), 7.16 -

7.26 (Myaskdec: 576& (S, 2H), 2.99 (br. s., 4H), 2.76 - 2.90 (m 1H), 2.49
(br. s., 4H), 2.05 -2.18 (m 2H), 1.86 - 2.00 (m 2H), 1.59 - 1.82 (m 2H)
Mass §p§f7Examle2 1;’;36 15 2. 46 Exanpl e 46

sapee’

N-Benzyl-3-methyl-2,3.4,5-tetrahydro-1H-benzo[d]azepine-7-carboxamide

'H NMR (400 MHz, CDCls) $7.49 - 7.66 (m, 2H), 7.24 - 7.45 (m, SH), 7.01 - 7.21 (m, 1H), 6.51 (br. s., 1H),
4.64 (d,J=5.56 Hz, 2H), 2.97 (br. s., 4H), 2.47 - 2.70 (m, 4H), 2.36 (s, 3H)

10 Mass Spec: ES* 295

2.18 Example 18

SERseN

N-Benzyl-3-isopropyl-2,3,4,5-tetrahydro-1H-benzo[d]azepine-7-carboxamide

'"H NMR (400 MHz, CDCL;) § 7.48 - 7.60 (m, 2H), 7.28 - 7.41 (m, SH), 7.12 - 7.18 (m, 1H), 6.37 (br. 5., 1 H),
15 4.57-4.73 (m, 2H), 2.85 - 3.06 (m, SH), 2.53 - 2.74 (m, 4H), 0.90 - 1.11 (m, 6H)

Mass Spec: ES* 323

2.19 Example 19

O COC

N-Benzyl-3-cyclopentyl-2,3,4,5-tetrahydro- 1H-benzo[d)azepine-7-carboxamide



3- Et hyl - N- (2- met hoxybenzyl) -2, 3, 4, 5-t et rahydr o- | H- benzo[ d] azepi ne- 7- car boxa
mde NWR (400 MHz, MeOD) 8 7.56 - 7.64 (m 2H), 7.16 - 7.27 (m 3H), 6.93
- 6.99 (mvolbio/00B3s86 - 6.93 (m 1H), 4.56 (s, 2H), 3. 86P(CT/GEbI)9/0027793 -
3.06 (m 4H), 2.52 -2.75 (m 6H), 1.0%— 1.19 (m 3H) 20 Mass Spec: ES + 339
2.47 Exanple 47 WD 2010/ 007382PCT/ GB 809/001774 69

3- Et hy | 1NNR 1458 MR XY BENZY 11~ 3,68 (i 2Ry, 178k hben | (385 /1ipar boxa
m de 111 vangoo VHz, DI\/EOD) 8 11”.1’57‘%}’-7%.%? ?'[mgH%%? ?@‘%‘dm"zﬁgﬂa&gﬁf@m
6.88 - "6‘?995*8859?” By 2916 3pF (m 4D 859 ¢ 41 gyl H). 2:6552.05(m, S, 1.86- 183 (mg 2H P - 2 g9
- 3.12 (m(mdH),1.3.-482 (m,2HY9 (m 6H), 1.03 - 1.27 (m 3H) 5 Mass Spec: ES +
339 2.48 Exanple 48

3- Et hyl mMNs §4:.Rt byaxybenzyl) - 2, 3, 4, 5-t et r ahydr o- 1H benzo[ d] azepi ne- 7- car boxa
mi de NVR (400 MHz, MeOD) 8 7.54 - 7.64 (m 2H), 7.58 (none, 211), 7.21
- 7.3l {m.2H), 7.13 - 7.20 (m 1H), 10 6.81 -6.92 (m 2H), 4.48 (s, 2H),
3.75 {sé”%%ﬁggﬁ?%g -3.05 (m 411), 2.48 -2.73 (m 6H), 1.03 - 1.19 (m 3H)
Mass Spec: ES + 336 2.49 Exanple 49

3- Cycl obut yl - N- (@}- met hoxybenzyl) -2, 3, 4, 5-t et rahydr o- 111- benzo[ d] azepi ne-7-c¢c

ar boxani 111 NVR 4400 MHz, CDC13) 8 7.47 - 7.56 (m 2H), 7.24 - 7.32
(m 2H) [ 709N 7. m % .85 - 6.93 (m 211), 6.29 (br. s., 111),
4.53 - (m 214 .81 (s+311), 2.95 (br. s., 4H), 2.78 (t, J= 7.71

Hz, 111), 2.44 (br. s., 4H), 2.02 - 2.15 (m 2H), 1.83 - 1.98 (m 211),
1.57 - 1.77 (m 211) Mass Spec: ES + 356 2.50 Exanple 50 WD
2010/ 0G/G8 RPOT- SRR B/ 30Mhetmd)-2,3/45-tetrahydro- 1 H-benzo[ d]azepine-7-carboxamide

'"H NMR (400 MHz, MeOD) 6 8.52 - 8.58 (m, 1H), 8.41 - 8.49 (m, 1H), 7.82 - 7.89 (m, 1H), 7.67 - 7.76 (m,
2H), 7.38 - 7.46 (m, 1H), 7.29 - 7.36 (m, 1H), 4.60 (s, 2H), 3.57 (br. s., 1H), 3.15 - 3.27 (m, 8H), 2.08 - 2.22
10 (m, 2H), 1.61 - 1.90 (m, 6H)

Mass Spec: ES* 350

2.21 Example 21

>aas@te

3-Cyclopentyl-N-(pyridin-4-ylmethyl)-2,3,4,5-tetrahydro- 1 H-benzo[d)azepine-7-carboxamide

15 'H NMR (400 MHz, DMSO-dg) 6 8.80 - 8.96 (m, 1H), 8.4 - 8.56 (m, 2H), 7.57 - 7.70 (m, 2H), 7.24 - 7.35 (m,
2H), 7.15 - 7.24 (m, 1H), 4.39 - 4.55 (m, 2H), 2.90 (br. s., 4H), 2.64 (br. s., 4H), 1.69 - 1.88 (m, 2H), 1.28 -
1.69 (m, 6H)

Mass Spec: ES* 315

2.22 Example 22

@Ak{j@x

N-Benzyl-3-(cyclopropylmethyl)-2,3,4,5-tetrahydro-1H-benzo[d]azepine-7-carboxamide

20



0 Met hyl

4-((3-cycl obutyl-2, 3,4, 5-tetrahydro-1H benzo[ d] azepi ne- 7- car boxam do) net hyp
benzoat e wo 2008738400 MHz, CDC13) 8 7.97- 8.08 (m 2H), PCTAB2000/0277¢m 2H),
7.38 - 7.47 (m 2H), 7.11 - 7.21 (m , 6.25 - 6.59 (m 1H), 4.63 - 4.79
(m 2H), 3.92 (s, 3H), 2.97 (br. s., , 2.72 - 2.85 (m 1H), 2.45 (br.
% Lo A R R v MHzZCéélg)(ng ) 120, 54827570l Sl Tho 2782 ol 512716665/, (7Ba -1 MRS
4((3 Cy - dBufy1- @5330“4”9 Wt ﬂémrz& 2% bé%%{ %F]‘)a%@pwzr?éi% BRrBEx AP Y Hkt hyl )

benzoi co.aciabelR, 2H))0. IBVR3G dQOHMHz, MeOD) 8 7.89 - 7.96 (m 2H), 7.65 - 7.71
(m 2H) 7.32 - 7.39 (m 2H), 7.23 - 7.31 (m 1H), 4.60 (s, 2H), 3.11 (br.
s., , 2.09 - 2.32 (m 4H), 1.67 - 1.88 (m 2H) Mass
Spec agsgé/'Qést%SZ Exarrpl e 52 0 15

1-(3- Q/cl obutyl-2, 3,4, 5-tetrahydro-1H benzo[ d] azepi ne- 7- car bonyl ) pi peri di ne
" 4- caf boRHhEmEle A 1 NVR (400 MHz, MeOD) 8 7.03 - 7.31 (m 7H), 4.49 -4.75
(m 2H), 3.78 (br. s., 2H), 2.77 - 3.03 (m 5H), 2.34 - 2.62 (m 4H), 2.04
- 219 (m 2H, 38.84 - 2.02 (m 2H), 1.57 - 1.82 (m 2H) Mss Spec: ES +
356 2.5?@?)@ el 53 {2010/ 007382PCT/ GB2009/ 001774 71

3-Cyclo yDbenzyl) -2, 3, 4, 5-t et rahydr o- 1H benzo[ d] aze
pi ne-7- oxaim de ‘ 400 MHz, DVMsO-d6) 8 8.85 - 9.13 (m 1H), 8.28
- 853 (m 1H), 7.68 - 7.89 (m 2H), 7.54 - 7.71 (m 2H), 7.29 - 7.47 (m
2H), 7.08 - 7.28 (m 1H), 4.42 - 4.59 (m 2H), 2.88 (br. s., 4H), 2.71 -
2. 83 ( nN-Béady1-3-0yclRBut8-2 (i35 tetmhydrod Hj-bendo[ @dzepine]-@fokamide2H) , 1. 72 - 1.87 (m
2H), 1.50- 1.68 (m 2H)

'H NMR (400 MHz, MeOD) § 7.60 - 7.65 (m, 2H), 7.29 - 7.38 (m, 4H), 7.17 - 7.28 (m, 2H), 4.46 - 4.67 (m,

2H), 2.90 - 3.10 (m, 4H), 2.75 - 2.91 (m, 1H), 2.49 (br. s., 4H), 2.02 - 2.21 (m, 2H), 1.85 - 2.03 (m, 2H), 1.58 -
10 1.82 (m, 2H)

Mass Spec: ES* 335

2.24 Example 24

3-Cyclobutyl-N-methyl-2,3.4,5-tetrahydro-1H-benzo[d]azepine-7-carboxamide

15 'HNMR (400 MHz, MeOD) & 7.54 - 7.59 (m, 2H), 7.17 - 7.22 (m, 1H), 2.94 - 3.04 (m, 4H), 2.91 (s, 3H), 2.80
- 2.88 (m, 1H), 2.49 (br. s., 4H), 2.06 - 2.16 (m, 2H), 1.88 - 2.01 (m, 2H), 1.62 - 1.79 (m, 2H)

Mass Spec: ES™ 259

2.25 Example 25

20 3-Cyclobutyl-N-ethyl-2,3,4,5-tetrahydro-1H-benzo[d]azepine-7-carboxamide



Mass Spec: ES + 392 2.54 Exanple 54

N- (2- Bronobenzyl) - 3-cycl obutyl-2, 3, 4, 5-tetrahydr o- 1H benzo[ d] azepi ne-7-carb
oxam de IMYOIP10/09RAR2( 400 MHz, CDC13) 8 7. 45 - 7.62 (m APCT/GB20@/00177434 (m
1H, 7.12 - 7.21 (m 2H), 657(br 4.65 -4.79 (m 2H), 2.90 -
3.07 (m 4H), 2.74- 2.86 (m 1H), 24?( s.,4H) 2.03 - 2.15 (m 2H),
1. 87 - 2HQ@MK (oo Rirfz, MAOID'3 7-58 Im, 68) GIoY - iﬁ)(mlvﬁ%% ety (ESHY; 243 33.08d 419y, DM

N (2 Oy BRI B0y DRy 375 5 2D 837 2 Pffy b 805 LoPd L T4 car
oxam de3H) NWR (400 MHz, CDCl3) 67.51 -7.74 (m 5H), 7.33 - 7.43 (m 1H),

7.11 - 7.19 (m 1H), 6.72 -6.90 (m 1H), 4.73 - 4.89 (m 2H), 2.96 (br. s.,
4H), 2.MRssped B42sm 1H), 2.44 (br. s., 4H, 2.01 - 2.14 (m 2H), 1.82 -
1.99 (m 2H), 1.56 - 1.79 (m 2H) 20 Mass Spec: ES + 360 2.56 Exanple 56
WO 2051 {%%9?382]P?r/ GB2009/ 001774 72

3- Et hyl 91 uor onret hypbenzyl) -2, 3, 4, 5-t et rahydr o- 1H benzo[ d] azepi ne-
7-carboxam de ill NWR (400 MHz, MeOD) 8 7.68 - 7.74 (m 1H), 7.62 - 7.68

(m 2H), 7.50 - 7.62 (m 2H), 7.39 - 7.48 (m 1H), 7.19 - 7.27 (m 111),
4.75 -f/.gd{ 01 (br. s., 4H), 2.54 - 2.75 (m 6H), 1.09 - 1.17 (m
3H) 5 MassNspe S +@1¢. 57 Exanpl e 57

3- Cycl obut yl - Lot fl ugr omet hypbenzyl) -2, 3, 4, 5-tetrahydro- 1H benzo[ d] aze
pi ne- 7- car boxam de [T NWVR (400 MHz, MeOD) 8 7.67 - 7.73 (m 1H), 7.62
- 7.67 (m H)75o-761(h 2H), 7.38 - 7.47 (m 10 1H), 7.18 - 7.25
(m 1H?3 Cwlolrml-N i#0PEopYI233, 4. D {efrahydro-glg-bengol dgzepine- @AarmamlafH) 2.76 - 2.90 (m
1H), 2.48 (br. s., 4H), 2.05 - 2.16 (m 2H), 1.86 - 2.00 (m 2H), 1.59 -

1.78 (m 2H) Mass Spec: ES + 403 2.58 Exanple 58

'"H NMR (400 MHz, McOD) & 7.57 (d, 2H), 7.07 - 7.29 (m, 1H), 4.07 - 4.29 (m, 1H), 2.9 (br. s., 4H), 2.78 -
10 291 (m, 1H), 2.49 (br. 5., 4H), 2.03 - 2.21 (m, 2H), 1.86 - 2.03 (m, 2H), 1.56 - 1.82 (m, 2H), 1.15 - 1.36 (m,
6H)

Mass Spec: ES* 287

2.27 Example 27

RareR

15 N,3-Dicyclobutyl-2,3,4,5-tetrahydro-1H-benzo[d)azepine-7-carboxamide

'"H NMR (400 MHz, MeOD) & 7.46 - 7.68 (m, 2H), 7.09 - 7.29 (m, 1H), 4.40 - 4.60 (m, 1H), 2.91 - 3.06 (m,
4H), 2.77 - 2.91 (m, 1H), 2.39 - 2.61 (m, 4H), 2.28 - 2.38 (m, 2H), 2.03 - 2.19 (m, 4H), 1.86 - 2.02 (m, 2H),
1.60 - 1.84 (m, 4H)

Mass Spec: ES™ 299
20 2.28 Example 28
0]

O

Azetidin-1-yl(3-cyclobutyl-2,3,4,5-tetrahydro- 1H-benzo[d]azepin-7-yl)methanone



CF3 15
3-Ethyl -N-(3-(trifluoronethyDbenzyl)-2, 3,4, 5-tetrahydro-1H benzo[ d] azepi ne-
7- car boxawoade10lab13shiVR (400 MHz, MeOD) 8 7.58 - 7.68 (m P¢H)GB260vA®17747. 58
(m 2H), 7.18 - 7.26 (m 1H), 4.63 (s,632H), 3.00 (br. s., 4H), 2.54 -2.75
(m 6H), 1.06- 1.19 (m 3H) Mass Spec:"ES + 377 2.59 Exanple 59 WO

2010/ OO'WFQ%%QQ%Q%U% 1841 @ 123723 1£D, 4.18 - 437 fm, 380,39 413 o

3-Cycl obut trifluoronet tetra enzo[ d] az
epi ne- 72 ?l%‘a%(ﬂ H.12. G898 2 6‘11 (brl\/b 288728%0“ 24), 68)1 (Y =418)Hz. 749
-7.58 (n70-2t8p (m,2H), 149 - V.62m, ¢ty 1H), 4.62 (s, 2H), 2.98 (br. s., 4H), 2.77 -
2.91 (m 1H), 2.49 (hr. s., 4H), 2.03 -2.18 (m 2H), 1.85 - 2.01 (m 2H),
1.60 - ?p g+ 5 Mass Spec: ES + 403 2.60 Exanple 60 F3C

3- Et hyl R Af—'(trl | uor onet hypbenzyl) - 2, 3, 4, 5-t et rahydr o- 1H benzo[ d] azepi ne-
7- car boxam de 1H NMR (400 MHz, DIVBOd6) 8 10.13 (s, 1H), 7.74 - 7.81
(m 2H)229%Exg@ple2y 73 (m 2H), 7.31 - 7.38 (m 2H), 10 7.23 - 7.29 (m 1H),
7.06 - 7.13 (m 111), 2.86 - 2.98 (m 4H), 2.72 - 2.83 (m 1H), 2.38 (hr.
S., 4H) 96 0 2. 07 (m 2H, 1.73 - 1.87 (m 2H), 1.51 - 1.68 (m 2H) Mass
Spec: 377 2. 61 Exanple 61 F3C 15

3- Cycl obutyINN- Qg<?ret hypbenzyl) -2, 3, 4, 5-t et rahydr o- 1H benzo[ d] aze
pi ne- 7- car boxam'd NVR\¢(400 Mz, MeOD) 8 7.58 - 7.66 (m 411), 7.48 -
7.57 (m 2H), 7.17 - 7.25 (m 2H), 4.63 (s, 2H), 2.98 (br. s., 4H), 2.76 -
2.89 (m IH, 2.48 (hr. s., 4H, 2.04 - 2.17 (m 2H), 1.86 - 2.01 (m 2H),
1. 60- 13-G®loputyl-}piclopvmeyt 2,386 detrali8roH HARBzoRl ] BebirexenapbamB

'H NMR (400 MHz, MeOD) & 7.44 - 7.65 (m, 2H), 7.11 - 7.26 (m, 1H), 4.20 - 4.41 (m, 1H), 2.90 - 3.05 (m,
4H), 2.76 - 2.91 (m, 1H), 2.35 - 2.61 (m, 4H), 1.48 - 2.20 (m, 14H)

10 Mass Spec: ES” 313

2.30 Example 30

G”*@G@

3-Cyclobutyl-N-(cyclopentylmethyl)-2,3.4,5-tetrahydro-1H-benzo[d]azepine-7-carboxamide

'H NMR (400 MHz, DMSO-dg) § 8.21 - 8.48 (m, 1H), 7.47 - 7.71 (m, 2H), 7.07 - 7.30 (m, 1H), 3.11 - 3.22 (m,
15 2H), 2.68 - 2.98 (m, 4H), 2.22 - 2.45 (m, 4H), 2.07 - 2.21 (m, 1H), 1.95 - 2.07 (m, 2H), 1.72 - 1.89 (m, 2H),
1.42 - 1.71 (m, 9H), 1.17 - 1.31 (m, 2H)

Mass Spec: ES* 327

2.31 Example 31

SRO@RY

20 ‘(3 -Cyclobutyl-2,3,4,5-tetrahydro-1H-benzo[d]azepin-7-yl)(pyrrolidin-1-yl)methanone

'H NMR (400 MHz, DMSO-dg) § 7.04 - 7.42 (m, 3H), 3.39 (br. 5., 4H), 2.81 - 3.13 (m, 4H), 2.47-2.52 (br.
s.,4H), 2.10 (br. 5., 2H), 1.75 - 1.96 (m, 6H), 1.53 - 1.74 (m, 2H)



WO 2010/ 007382PCT/ GB2009/ 001774 74

N- (2- Chl or obenzyl)-3-ethyl -2, 3, 4, 5-t et rahydro- 1H benzo[ d] azepi ne- 7- car boxam
ide 11-1 WbRo(0A0@®sMHz, MOD) 8 7.58 - 7. 69 (m 2H), 7.32C1T/GB24eb/00m742H) ,
7.19 - 7.32 (m 3H), 4.65 (s, 2H), %é s., 4H, 2.54 - 2.77 (m 6H),
1.08 - 1.19 (m 3H) 5 Mass Spec: ES +7343 2 63 Exanple 63

N- (2- Chgs eenzy 399 3- cycl obut yl- 2, 3, 4, 5-tetrahydro- 1H benzo[ d] azepi ne- 7- car
boxamde Nl\/R(400M—Iz MeOD) 8 7.59 - 7.67 (m 2H), 7.34 - 7.43 (m
211), 3'121 %le(mBH) 4.65 (s, 2H), 2.90 10 - 3.05 (m 4H), 2.76 -
2.88 (n?' “‘P'f. 7 (br. s., 4H), 2.04 - 2.16 (m 2H), 1.86 - 2.00 (m 2H),
1.61 - 1. 78 (m 2H) Mass Spec: ES + 369 2.64 Exanple 64 CI 15

N ( 3- Chl orobemzyl) 3-ethyl -2, 3, 4, 5-tetrahydro- 1H benzo[ d] azepi ne- 7- car boxam

i de Nya(o OD) 8 7.58- 7.66 (m 2H), 7.18 - 7.40 (m 5H), 4.54
(s, 2H) 2.54 - 2.75 (m 6H), 1.09 - 1.18 (m 3H) Mass
Spec: E9 343 anpe¢ 65 WD 2010/ 007382PCT/ GB2009/ 001774 75 cl

N- ( 3- Chl or obenzyl) - 3-cycl obutyl1-2, 3, 4, 5-t et rahydr o- 1H benzo[ di azepi ne- 7- car
boxam de | HNVR %400 MHz, MeOD) 8 7.57 - 7.65 (m 2H), 7.15 - 7.37 (m 5H),
4.56 (s(-Crglabutyl- ,389-tetra13/.d@41H(Woﬁﬂ%px@?—%m@hmo)manm), 2.46 (br. s., 4H),
2.02 -2.15 (m 2H), 1.84 - 2.00 (m 2H), 1.58 - 1.78 (m 2H) 5 Mass Spec:
ES + 869 sMRGEXanPMeoB5s 7.06 - 7.35 (m, 3H), 3.54 - 3.85 (m, 6H), 3.40 - 3.53 (m, 2H), 2.97 - 3.16 (m,

5H), 2.58 - 2.83 (m, 4H), 2.13 - 2.25 (m, 2H), 1.98 - 2.13 (m, 2H), 1.64 - 1.86 (m, 2H)

Mass Spec: ES* 315

2.33 Example 33

ISRe @R

10 (3-Cyclobutyl-2,3,4,5-tetrahydro-1H-benzo[d]azepin-7-yl)(4,4-difluoropiperidin- 1 -yl)methanone

1H NMR (400 MHz, DMSO-d6) 5 7.04 - 7.29 (m, 3H), 3.57 (br. 5., 4H), 2.88 (br. s., 6H), 2.40 (br. s., 3H), 2.02
(br. 5., 6H), 1.71 - 1.92 (m, 2H), 1.50 - 1.68 (m, 2H)

Mass Spec: ES* 349

2.34 Example 34

SRares:

3-Cyclobutyl-N-(cyclohexylmethyl)-2,3,4,5-tetrahydro-1H-benzo[d)azepine-7-carboxamide

15

1H NMR (400 MHz, CDCl;) § 7.52 - 7.62 (m, 3H), 7.17 - 7.23 (m, 1H), 6.24 - 6.35 (m, 1H), 3.72 - 3.84 (m,

2H), 3.53 - 3.65 (m, 2H), 3.27 - 3.41 (m, 3H), 2.92 - 3.06 (m, 2H), 2.58 - 2.73 (m, 2H), 2.42 - 2.57 (m, 2H),

2.22 - 2.35 (m, 2H), 1.88 - 2.00 (m, 1H), 1.65 - 1.84 (m, 6H), 1.54 - 1.65 (m, 1H), 1.12 - 1.33 (m, 2H), 0.94 -
20 1.08 (m, 2H)

Mass Spec: ES* 341



c

N- (4- Chl or obenzyl)-3-ethyl -2, 3, 4, 5-tetrahydro- 1H benzo[ d] azepi ne- 7- car boxam
i de WO 2010/00738821 NVR (400 MHz, MeOD) 8 7.57 - 7.64 @ow/GHIP9/oD12E - 7.36
(m 4H), 7.16- 7.23 (m 1H), 4.52 (s, 2H), 2.90 10 -3.04 (m 4H), 2.53
-2.72 (m 6H), 1.06- 1.16 (m 3H) Mass-Spec: ES + 343 2.67 Exanple 67 C
N-(4- Ch&gg@,gﬁl %%3) - 3-cycl obutyl-2, 3, 4, 5-tetrahydro- | H benzo[ d] azepi ne- 7- car
boxam de 15 1HNWR (400 MHz, MeOD) 8 7.55 - 7.64 (m 2H), 7.27 - 7.37 (m
411), 7.17 - 7.24 (m 1H), 4.53 (s, 211), 2.98 (br. s., 4H), 2.76 - 2.89
(m 1H), 2.48 (bf. 2.02 -2.17 (m 2H), 1.86 - 2.00 (m 2H), 1.58 -

1.80 (m 3 X% + 369 2.68 Exanple 68 WO
2010/ 00°A382PCTHGB2(1
N(3-(1 7 2,4-Tria | ) benzyl ) - 3-cycl obutyl -2, 3, 4, 5-tetrahydro-1H benz

o[ d] azepi ne 7- carboxam de IH NVR (400 MHz, DVBO-d6) 9.28 (s, 1H), 8.95 -

9.07 ( n3 CyldbutyioN- a(%trahy&oaﬁ p@lﬂhA-}l’)'methy?) 2832,4,& §ﬁrah§‘(h'9>-11H-ZenZQ[d zezmz 8. cz(rmxanllh'g 7.62
- 7 70 (m zﬁjy ) IH) (m

4. 4.
(br ,Q'Q‘W&(“Og"%’%%ﬂgo?@f’é 1§7§2&&“ é'li?;“ﬁ 7763( 21?‘)879‘2 ﬁ]ZISZ’H)‘H} i7%03 89 (T 69
(m 25-I) 2SR -3p3¢ 6n, 2BY 34140.27 @n, @8), EXHN3926mESH), ATV (br. s., 4H), 1.95 - 2.06 (m, 2H), 1.72 -
3-Cyclo I ( y 1)-2,3,4,5-tetrahydro-1H benzo[ d] azepi
ne-7- ca?%&aﬂi‘éﬁ 1t6|glk/l‘f‘p[ 3o lM)(QIHZ%D) 8 7.95 (s, 1H), 7.81 - 7.88 (m
2H), 7.61 - 7.66_(m 2H), 7. 58 - 7.61 (m 1H), 7.43 - 7.50 (m 2H), 7.18 -
7.25 (nYesiRpecER ®® (s, 2H), 2.98 (br. s., 4H). 2.77 - 2.89 (m 1H), 2.48
(br. s., 4H), 2.05 - 2.16 (m 2H), 1.87 -2.00 (m 2H), 1.62- 1.78 (m 2H)
Mass Spu¥ Exa@ple36.18 15 2. 70 Exanple 70
N-(3- ((1H Pyrazol - 1-yl ) met hypbenzyl) - 3-cycl obut yl - 2, 3, 4, 5-t et r ahydr o- 1H ben

zo[d] azepi ne- 7- gar boxam de NVR (400 WHz, DVSO-d6) 8 8.85 - 8.97 (m
778 7.88 ( 7.58 - 7.68 (m 2H), 7.39 - 7.49 (m 1H, 7.13 -

7 32 . Of 1H), 6.21 - 6.34 (m 1H), 5.31 (s, 2H), 4.35

-4, 51( H) 4 (m 5H), 2.37 (br. s., 4H, 1.94 - 2.10 (m

oH), 1.71 - 1.89 (m 2F), 1.49 - 1.69 (m 2H) Mass Spec: ES + 415 2.71

Exanple 71 WO 2010/ 007382PCT/ GB2009/ 001774
10 3-cyclobutyl-N-((tetrahydrofuran-2-yl)methyl)-2,3,4,5-tetrahydro- 1 H-benzo[d]azepine-7-carboxamide

'H NMR (400 MHz, MeOD) § 7.49 - 7.77 (m, 2H), 7.13 - 7.39 (m, 1H), 4.00 - 4.18 (m, 1H), 3.84 - 3.95 (m,
1H), 3.71 - 3.82 (m, 1H), 3.36 - 3.53 (m, 2H), 2.93 - 3.13 (m, 5H), 2.66 (br. s., 4H), 2.11 - 2.26 (m, 2H), 1.84 -
2.11 (m, SH), 1.59 - 1.84 (m, 3H)

Mass Spec: ES* 329

15 2.37 Example 37

Sacot

3-Cyclobutyl-N-phenyl-2,3,4,5-tetrahydro-1H-benzo[d]azepine-7-carboxamide

'H NMR (400 MHz, DMSO-d6) & 10.13 (s, 1H), 7.74 - 7.81 (m, 2H), 7.68 - 7.73 (m, 2H), 7.31 - 7.38 (m, 2H),
7.23 - 7.29 (m, 1H), 7.06 - 7.13 (m, 1H), 2.86 - 2.98 (m, 4H), 2.72 - 2.83 (m, 1H), 2.38 (br. 5., 4H), 1.96 - 2.07
20 (m, 2H), 1.73 - 1.87 (m, 2H), 1.51 - 1.68 (m, 2H)

Mass Spec: ES* 321

2.38 Example 38



77
N-((1H I ndol-2-yl)nethyl)-3-cyclobutyl-2,3,4,5-tetrahydro-1H benzo[ d] azepin
e- 7- car bowermoheno73s2 111 NVR (400 MHz, MeOD) 8 7.63 (br. PeET/GE2bi)9/0077741 -
748(m 1H, 7.28 - 7.34 (m 1H),7J6% 7.24 (m 1H), 7.01 - 7.08 (m
.92 - 6.99 (m 1H), 6.34 (s, 1H), 4.70 (s, 2H), 2.98 (br. s., 4H),
280- 2 (m 1H), 2.51 5 (br. s., 4H, 2.05 - 2.17 (m 2H), 1.88 - 2.01
(m ZFD@E\OZ;V a9 (m 2H) Mass Spec: ES + 374 2.72 Exanple 72
N((1H -cygl obutyl -2, 3,4, 5-tetrahydro-1 H benzo[ d] azepi n
e?carboxamdehl0| , MOD) 8 7.61 - 7.67 (m 1H), 7.53 -
7.58 (m 2H), 7.32 - m 1H), 724(s 1H) 713-717(m 1H), 7.07
- 7.12 (m 1H), 6.97-704(m 1H), 4.73 (s, 2.93 (br. s., 4H), 2.75

- 285 o 1 ILN-hﬂ _545§ 3] o) ) 1 85 - 198 (m
oH) . 1. S Gheicpby ?rﬁ g5 ey é‘éﬁ”‘ %gg‘fd]%‘?ﬁ"e%a’(bg} 9’§JeExarrpl e 73
'H NMR (400 MHz, MeOD) 8 7.45 - 7.59 (m, 2H), 7.13 - 7.34 (m, 6H), 3.52 - 3.63 (m, 2H), 2.74 - 3.04 (m,
7H), 2.47 (br. s., 4H), 2.03 - 2.17 (m, 2H), 1.85 - 2.02 (m, 2H), 1.60 - 1.81 (m, 2H)

5 Mass Spec: ES* 349

2.39 Example 39

O
X" N
SERGEG

3-Ethyl-N-(pyridin-4-ylmethyl)-2,3,4,5-tetrahydro- 1H-benzo[d]azepine-7-carboxamide

'H NMR (400 MHz, MeOD) & 8.44 - 8.51 (m, 2H), 7.62 - 7.70 (m, 2H), 7.36 - 7.44 (m, 2H), 7.20 - 7.29 (m,
10 1H), 4.62 (s, 2H), 3.03 (br. 5., 4H), 2.56 - 2.80 (m, 6H), 1.15 (m, 3H)

Mass Spec: ES* 310

2.40 Example 40

3-Cyclobutyl-N-(pyridin-4-ylmethyl)-2,3 4,5-tetrahydro-1H-benzo[d]azepine-7-carboxamide

15 'H NMR (400 MHz, MeOD) & 8.40 - 8.50 (m, 2H), 7.58 - 7.69 (m, 2H), 7.34 - 7.45 (m, 2H), 7.17 - 7.30 (m,
1H), 4.61 (s, 2H), 2.99 (br. 5., 4H), 2.77 - 2.90 (m, 1H), 2.48 (br. s., 4H), 2.05 - 2.17 (m, 2H), 1.85 - 2.02 (m,
2H), 1.60 - 1.81 (m, 2H)

Mass Spec: ES* 336

2.41 Example 41



15

3-Cycl obutyl -N- ((1-nethyl-1Hindazol - 3-ypnet hyl)-2, 3, 4, 5-tetrahydro- 1H benz
o[ d] azepiwe-26tcarisoxamn de 111 NVR (400 MHz, MeOD) 8 7. 72CT/GR28&/00m1741H) ,
7.57 - 7.62 (m 2H), 7.45 - 7.51 (m ]6171), 7.36 - 7.44 (m 1H, 7.15 - 7.21
(m 111), 7.08 - 7.15 (m 1H), 4.02 (s, 3H), 2.89 - 3.01 (m 4H), 2.76 -
2.87 (m 1H), 2.46 (br. s., 4H), 2.03 -2.15 (m 2H), 1.84- 2.01 (m 2H),
1.61 - 1.78 (m EH) 20 Mass Spec: ES + 389 WO 2010/ 007382PCT/ GB2009/ 001774

78 2.74 ]
N ((1H I[lnEE]l- 5By ) 1) Nsycl obut yl -2, 3, 4, 5-t et rahydr o- | H- benzo[ d] azepi n
e- 7- car boMani de 11 MR (400 MHz, MeOD) 8 7.58 - 7.64 (m 2H), 7.53 (s,
111), 7.31 - 7.37 (m 1H), 7.17 - 7.24 (m 2H), 7.09 5 - 7.15 (m 1H), 6.38
- 6. 43 { M Dovridin-6: 3h5. (for. e -.2.88 (m 1H), 2.47
(br. s., 4H), tryid §l“(5§’il%§’?%‘ﬁ5 %ﬁ)@rc’ll%b@“‘?’flaég‘u%%°%'2b|z-i)§,““df. 62 - 1.77 (m 2H)
Mass Spgec. ES + 374 2. 75 Exanple 75 10
3- Oycl o SLAYR (490 MHz Pf’é?ﬂ%/ﬁig'iﬁng%‘il@a SEhettR/m 1), 38%: 5% @y M| et ol Bimenzol
d] azepi n®; 739carab o), da 9 .09 (yRIY 460, I9HY, 2.9 D) (B 4H), 28 -2.78.(04H),m072kHp3 7. 52
(br. §.¢nddl), 7.29 - 7.36 (m 1H), 7.19 (m 211), 7.09 - 7.14 (m 1H),
6.34 - %.’41 (m 1H), 4.64 (s, 2H), 3.79 (s, 3H), 2.91 - 3.03 (m 4H), 2.76-
2.89 (n?v[ 1H), 2.47 (br. s., 411), 2.04 - 2.15 (m 2H), 1.86- 1.99 (m 2H),
1.60- 1Ma57Speq ES231) Mass Spec: ES F 388 15 2.76 Exanple 76
3-Cycl obutyl -N-((21-net hyl-1Hindol-6-yl)methyl)-2,3,4,5-tetrahydro-1H benzo
[ d] azeplscExdmprapoxani de |11 NVR (400 MHz, DMBO-d6) 8 8.85 - 8.98 (m 111),
7.60 - 7.70 (m 2H), 7.44 - 7.53 (m 1H), 7.36 (s, 1H), 7.25 - 7.31 (m
111), 7.15 - 7.23 (m 111), 6.98 - 7.08 (m 111), 6.34 - 6.42 (m 1H), 4.52
-4.64 (m 211), B.78 (s
N N
() -0

N

3-Cyclobutyl-N-(pyridin-3-ylmethyl)-2,3,4,5-tetrahydro-1H-benzo[d]azepine-7-carboxamide

10 'H NMR (400 MHz, MeOD) § 8.55 (s, 1H), 8.37 - 8.50 (m, 1H), 7.78 - 7.94 (m, 1H), 7.56 - 7.67 (m, 2H), 7.35
-7.50 (m, 1H), 7.13 - 7.31 (m, 1H), 4.59 (s, 2H), 2.99 (br. 5., 4H), 2.77 - 2.91 (m, 1H), 2.50 (br. 5., 4H), 2.05 -
2.18 (m, 2H), 1.85 - 2.03 (m, 2H), 1.60 - 1.81 (m, 2H)

Mass Spec: ES* 336

2.43 Example 43

ies VO*COO

3-cyclobutyl-N-methyl-N-(pyridin-3-ylmethyl)-2,3,4,5-tetrahydro-1 H-benzo[d]azepine-7-carboxamide

'H NMR (400 MHz, MeOD) & 8.93 (br. s., 1H), 8.78 - 8.86 (m, 1H), 8.62 - 8.72 (m, 1H), 8.05 - 8.18 (m, 1H),
7.29 - 7.47 (m, 3H), 4.94 (br. 5., 2H), 3.64 - 3.79 (m, 4H), 3.06 - 3.22 (m, SH), 2.77 - 2.90 (m, 2H), 2.31 - 2.44
(m, 4H), 1.75 - 1.99 (m, 2H)

20 Mass Spec: ES 350

2.44 Example 44



20 3H), 2.87 (hr. s., 4H), 2.67 - 2.80 (m 1H), 2.34 (br. s., 4H),
1.96-2.10 (m 2H), 1.69 - 1.86 (m 211), 1.48 - 1.69 (m 2H) Mass Spec: ES
+ 388 WIw2QaW@@R382PCT/ GB2009/ 001774 79 2. 77 Exanpl e PCT/GB2009/001774

3-Cycl obutyl -N-((1-net hyl-1H i ndol- 4- %%/Lzmst hyl)-2, 3, 4, 5-t et rahydr o- 1H benzo
[ d] azepi ne- 7- car boxam de 1H NMR (400 , DMSO-d6) 5 8.80 - 8.94 (m 1H),
7.27 - 7.37 (m 2H), 7.15 - 7.23 5 (n, 1H, 7.06 -
6.99 (m 1H), 6.52 - 6.60 (m 1H), 4.66 - 4.77 (n,
r.,s., 4Hy, 2.75 (br. s., 1H), 2.26 - 2.42 (m

: . - 1.8 (m 2H), 1.50- 1.66 (m 2H) Mass
Spec: ESN 3BH:2. 787Ex le 78 10

N- (Benzo[ d] t hi azol - 2-yl et hyl ) - 3-cycl obutyl -2, 3, 4, 5-t etrahydro- 1H benzo[ d] a

zepi ne-7-car boxam de 11- VR (400 D 7. -. 7,98 (m.2H), 7.65 -
7% (nl]z'(( %;":1“0*?3."%1?93:”?‘.6%’31”'?ﬁ{c“%m{-z’%5“%3931%%&%[‘%ﬁﬁ)vtm?:c ng.am?? Z')s (m

1H), 4.96 (s, 2H), 2.96 - 3.06 (m 4H), 2.81 - 2.912 (m 1H), 2.51 (br. s.,
4H), 2.07 - 2.17 (m 2H), 1.88 -2.02 (m 2H), 1.62 - 1.79 (m 2H) Mass
Spec: ES + 392 15 2.79 Exanple 79

3- Oycl OBV cabb Kafid-aairly s -7 holoe 0 kgl 7531 0% G- 2 YA, doBt A yh) 118, Bish. Byt T ahyd

ro-1H benzol d ine-7- carb i de I MR (4 , O-de) 5 8.93
[°9, o e g 7 s o G I UG o, a7 1 g S € 400 g, (i
20 1H) ,2Hp,. 1283 - 2.0¥ (R QH, irp7 -2, (mARHBY - 4.82 (m 2H), 3.32 (s, 3H), 2.88 (br.
s., 4H, 2.70 - 2.82 (m IH, 2.35 (br. s., 4H, 1.93 - 2.07 (m 2H), 1.70-
1.86 (MfasdbPec: EE* 4B - 1.68 (m 2H) Mass Spec: ES + 389 WO

2010/ 007382PCT/ GB2009/ 001774 80 2. 80 Exanple 80

N ((1H 0 i m dazol - 2- yOret hyl ) - 3-cycl obutyl - 2, 3, 4, 5-t et rahydr o- | H benz
o[ d] azezg"l%%‘#‘%‘ﬂl&é\grnboxam de 11-1 NMR (400 MHz, MeOD) 5 7.63 - 7.78
(m 2H), 7.52 (br. s., 2H), 7.13 - 7.31 (m 4H), 4.81 (s, 2H), 2.99 (br. 5
s., 4H), 2.77 -®.91 (m 1H), 2.50 (br. s., 4H, 2.05 -2.19 (m 2H), 1.84 -

2.03 (m 158 ‘ (m_ 2H)
SRRs@Ss

10 3-Cyclobutyl-N-(pyridin-2-ylmethyl)-2,3,4,5-tetrahydro- 1 H-benzo[d]azepine-7-carboxamide

7.58 - 7.74 (m 2H),

'H NMR (400 MHz, MeOD) & 8.36 - 8.55 (m, 1H), 7.73 - 7.87 (m, 1H), 7.55 - 7.72 (m, 2H), 7.36 - 7.51 (m,
1H), 7.26 - 7.36 (m, 1H), 7.16 - 7.26 (m, 1H), 4.68 (s, 2H), 2.99 (br. s., 4H), 2.76 - 2.90 (m, 1H), 2.49 (br. s.,
4H), 2.05 - 2.18 (m, 2H), 1.86 - 2.00 (m, 2H), 1.59 - 1.82 (m, 2H)

Mass Spec: ES* 336

15 2.46 Example 46

O
SERs @
O
I

3-Ethyl-N-(2-methoxybenzyl)-2,3,4,5-tetrahydro-1H-benzo[d]azepine-7-carboxamide

'H NMR (400 MHz, MeOD) & 7.56 - 7.64 (m, 2H), 7.16 - 7.27 (m, 3H), 6.93 - 6.99 (m, 1H), 6.86 - 6.93 (m,
1H), 4.56 (s, 2H), 3.86 (s, 3H), 2.93 - 3.06 (m, 4H), 2.52 - 2.75 (m, 6H), 1.07 - 1.19 (m, 3H)

20 Mass Spec: ES” 339

2.47 Example 47



Mass Spec: ES + 375 2.81 Exanple 81
3-Cycl obutyl -N- (i m dazo[ 1, 2-a] pyridi n-6-yl nethyl)-2,3,4,5-tetrahydro-1H ben
zo[ d] azepwvoeoi/mwaishoxam de 10 11-1 NWR (400 MHz, DVBO derTER0@001779. 00 (m
1H), 8.46 (s, 1H), 7.95 (s, 1H), 7.59 - 7.70 (m 2H), 7.49 - 7.57 (m 2H),
7.16 - 7.26 (m 2H), 4.38 - 4.52 (m , 2.88 (br. s., 4H), 2.70 - 2.81
(m 1H), 2.35 (b(r). s., 4H, 1.93 - 2.07 (m 2H), 1.70- 1.86 (m 2H), 1.47 -
1.68 (m 2H) Masg Spec: ES + 375 2.82 Exanple 82 15

V] o 1H/i m dazol - 4-ypnet hyl ) -2, 3, 4, 5-tetrahydro- 1H ben
zo[ d] az - 7Hcar boxam dNT1-1 NVR (400 MHz, MeOD) 5 7.57 - 7.62 (m 2H),
7.53 (s, TH, 7.17 -7. (m 1H), 6.99 (s, 1H), 4.45 (s, 2H), 3.68 (s, 3H),
2.98 (br Os., 4H), 2.78 - 2.89 (m 1H), 2.48 (br. s., 4H), 2.05 - 2.18 (m
2H), 1.87 - 2.01 (m 2H), 1.62- 1.78 (m 2H) 20 Mass Spec: ES + 338 2.83
Exanpl e 83 WD 2010/ 007382PCT/ GB2009/ 001774 81
3- Oycl obbthyN-Rapshorgderay]) 28 v det@hydm: \Fepparogjazppige- Beabogumidst r ahydr o- 1H benzo[ d]
azepi ne- 7- car boxam de 11-1 NWMR (400 MHz, MeOD) 5 7.58 - 7.64 (m 2H),
7.18 - TH R¥R (00 Mi), MebDIL&7.66, 7.45n, 24, 38 {26 @DH), 8899 43m, 219), 6.7 85 (&, 81

2 00 (W 2R 2 dde s Jooges T ey 7ol @0 use™ M 38 5 gl ¢ 8a

3- Cycl obut yl - N4( 5- (t hi ophen- 2-ypi soxazol - 3-yOnet hyl ) - 2, 3, 4, 5-tetrahydro- 1H
benzof dYles épserfé- 739 10 car boxam de

2.48 Example 48

0
Soane 0™

3-Ethyl-N-(4-methoxybenzyl)-2,3,4,5-tetrahydro- 1H-benzo[d]azepine-7-carboxamide

'H NMR (400 MHz, MeOD) & 7.54 - 7.64 (m, 2H), 7.58 (none, 2H), 7.21 - 7.31 (m, 2H), 7.13 - 7.20 (m, 1H),
10 6.81-6.92 (m, 2H), 4.48 (s, 2H), 3.75 (s, 3H), 2.89 - 3.05 (m, 4H), 2.48 - 2.73 (m, 6H), 1.03 - 1.19 (m, 3H)

Mass Spec: ES* 336

2.49 Example 49

Seaas@re

3-Cyclobutyl-N-(4-methoxybenzyl)-2,3,4,5-tetrahydro- 1 H-benzo[d]azepine-7-carboxamide

15 'H NMR (400 MHz, CDCl3) & 7.47 - 7.56 (m, 2H), 7.24 - 7.32 (m, 2H), 7.09 - 7.18 (m, 1H), 6.85 - 6.93 (m,
2H), 6.29 (br. 5., 1H), 4.53 - 4.63 (m, 2H), 3.81 (s, 3H), 2.95 (br. s., 4H), 2.78 (t, /= 7.71 Hz, 1H), 2.44 (br. s.,
4H), 2.02 - 2.15 (m, 2H), 1.83 - 1.98 (m, 2H), 1.57 - 1.77 (m, 2H)

Mass Spec: ES* 356

2.50 Example 50



111 NMR (400 MHz, MeOD) 5 7.60 - 7.66 (m 3H), 7.56 - 7.59 (m 1H), 7.20 -
7.25 (m 1H), 7.14 - 7.19 (m 1H), 6.60 (s, 1H), 4.63 (s, 2H), 2.99 (br.
s., 4H), woho/@732 (m 1H), 2.51 (br. s., 4H), 2.07 - PCTGE29/@H)74 1.88

-2.01 (m 2H), 1.60- 1.79 (m 2H ss Spec: ES + 408 15 2.85 Exanple 85
3- Cycl obut yl - N( (5- met hyl- 2- phenyl oxazol’- 4-ypmet hyl ) - 2, 3, 4, 5-tetrahydro- 1H-b
enzo[ d] azepi ne- 7- cargoxam de 11-1 NWR (400 MHz, MeOD) 5 7.94 - 8.01

(m 2H), 7.61 br 2 .41 - 7.52 (m 3H), 7.15 - 7.24 (m 1H), 20
78 -2.91 (m 1H), 2.47 (s, 7H), 2.05 -

. » ,N\J/60 - 1.79 (m 2H) Mass Spec: ES + 416
VO 2010/007882BCT/ GB2009 00 4 82 2.86 Exanple 86

3-Cycl obuty - N-(thiazol -2-ylmethyl)-2, 3, 4,5-tetrahydro- 1H benzo[ d] azepi ne-7

-carboxarri de NVR (400 MHz, DMSO-d6) 69.21 -9.33 (m 1H), 7.69- 7.78 (m

( br I ﬁ%ﬂ)ﬁf {((3= yc}cg)n}(ybés m 5- tcgahi/?_‘)o llzI ni;?[(d?%e ine- Car%%ﬂg‘“dg%‘e$ﬁl%e7gat r8n ( ﬁ’lll)ZH) =

1.70 - 1.87 (m 2H), 1.46- 1.69 (m 2H) Mass Spec: ES + 342 2.87 Exanple 87
10 HNMR(400MHZ CDC13)5797 8.08 (m, 2H), 7.49 - 7.62 (m, 2H), 7.38 - 7.47 (m, 2H), 7.11 - 7.21 (m,

;» Cycl ot &35 -N:sothi nphanoa 79 ety Y. 93212313) 49D k.8L ggh?dz 022 %dbt,ngm)%wdbazggl ?e-
car o e m - m
%na‘ﬂ 22‘5"‘(%&)%«? %”l‘\{e 0% ﬁEZH‘%%H) 6.91 - 6.96 (m 1H), 4.71

(s 2H) 2.92 - 3.02 (m 4H), 2.77 - 2.88 (m 111), 2.47 (hr. s., 4H), 2.05
- 2.15 I(/IWSQ:PDES+§9386 - 2.00(m 2H, 1.61- 1.77 (m 2H Mass Spec: ES +
341 15 2.88 Exanple 88

3- Cycl ohsitpidample 61 hi ophen- 3-yl net hyl ) - 2, 3, 4, 5-t et r ahydr o- 1H- benzo[ d] azepi ne-
7- car boxam de NVR (400 MHz, MeOD) 8 7.55 - 7.63 (m 2H), 7.33 - 7.37
(m 111), 7.22 - 7.27.(m 1H), 7.17 - 7.22 (m 1H), 7.06 - 7.11 (m 111),
4.55 (s 2H) 2. 97(. s., 4H), 2.77 - 2.87 (m 1H), 2.38 -2.58 (m 4H),

2.02 - 2.00 (m 2H), 1.59 - 1.78 (m 211) Mass
Spec: E§|o 3 89HEx N

4-((3-Cyclobutyl-2,3,4,5-tetrahydro- 1 H-benzo[d]azepine-7-carboxamido)methyl)benzoic acid

10 'H NMR (400 MHz, MeOD) § 7.89 - 7.96 (m, 2H), 7.65 - 7.71 (m, 2H), 7.32 - 7.39 (m, 2H), 7.23 - 7.31 (m,
1H), 4.60 (s, 2H), 3.11 (br. 5., 4H), 2.91 (br. 5., 4H), 2.09 - 2.32 (m, 4H), 1.67 - 1.88 (m, 2H)

Mass Spec: ES* 379

2.52 Example 52

15 1-(3-Cyclobutyl-2,3,4,5-tetrahydro- 1H-benzo[ d]azepine-7-carbonyl)piperidine-4-carboxamide

'H NMR (400 MHz, MeOD) & 7.03 - 7.31 (m, 7H), 4.49 - 4.75 (m, 2H), 3.78 (br. 5., 2H), 2.77 - 3.03 (m, SH),
2.34 - 2.62 (m, 4H), 2.04 - 2.19 (m, 2H), 1.84 - 2.02 (m, 2H), 1.57 - 1.82 (m, 2H)

Mass Spec: ES* 356

2.53 Example 53



WO 2010/ 007382PCT/ GB2009/ 001774 83

3-Cycl obutyl -N-(furan-3-yl nethyl)-2,3,4,5-tetrahydro-1H benzo[ d] azepi ne-7-c¢c
ar boxam d®o0 2010/G0F382NVR (400 MHz, MeOD) 8 7.54 - 7.61 ( mpCZidB2000/00777¢s, 1H),
7.43 (s, 1H), 7.15 - 7.24 (m 1H), 6.% (s, 1H), 4.39 (s, 2H), 2.97 (br.
s., 4H, 2.77 - 2.88 (m 1H), 2.47 (br. s., 4H), 2.04 - 2.15 (m 2H), 1.87
- 2.00 (m 2H), 51.64 - 1.78 (m 2H) Mass Spec: ES + 325 2.90 Exanple 90

3-cycl obutyl - N-((2-nmefihyl furan-3-yl)nethyl)-2,3,4,5-tetrahydro-1H benzo[d] a
zepi ne- 7-car &1 NVR (4680 MHz, DMBO-d6) 8 8.60 - 8.73 (m 1H),
7.55 - 7,164 HH 7. 7. 1H), 7.15 - 7.23 (m 1H), 6.31 - 6.38

(m 111Y, 2 157-4.25 (m 2H—2.87 (br. s., 5H), 2.22 - 2.45 (m 7H), 1.94
- 207 (mMm®H, 1.72 - 1.87 (m 2H), 1.48 - 1.67 (m 2H) Mass Spec: ES +
339 2.91 Exanple 91

Vasopi e A ‘P‘é%%é%%Q'a‘f"f%%@?ﬁ’S’éxEﬁ’%ﬁy Rt A T ¢

754-762$m H, 7.15 - 7.20 (m 1H), 5.93 (s, 1H), 4.10 - 4.15 (m
2H), 2.'8AMB (490MHzmDMIQ-49) 5 8857913 (m, 11, §.2§ - 8133)(m, 13D, I8¢ BRY (5 2H), 454 - 7.M.(®L (s,
3H), 2.4, 1®.- 73\m, 2k)Hos~ 728@15 1ﬁm442H);59éLnEﬁ)-zsi(b84 6m, 22H) 2.834mp 31y, 2.36 66

28]10/%00(’7 ’2%‘?139&8236@7 gg)r‘ﬁ% %‘“%ﬁxﬂ’m& ) O

Mass Spec: ES* 392

2.54 Example 54

COr (-0

N-(2-Bromobenzyl)-3-cyclobutyl-2,3,4,5-tetrahydro-1H-benzo[d]azepine-7-carboxamide

10 'H NMR (400 MHz, CDCL;) 6 7.45 - 7.62 (m, 4H), 7.28 - 7.34 (m, 1H), 7.12 - 7.21 (m, 2H), 6.57 (br. s., 1H),
4.65 - 4.79 (m, 2H), 2.90 - 3.07 (m, 4H), 2.74 - 2.86 (m, 1H), 2.47 (br. 5., 4H), 2.03 - 2.15 (m, 2H), 1.87 - 2.00
(m, 2H), 1.55 - 1.78 (m, 2H)

Mass Spec: ES* 413, 415

2.55 Example 55

SERCOSS

N-(2-Cyanobenzyl)-3-cyclobutyl-2,3,4,5-tetrahydro-1H-benzo[d]azepine-7-carboxamide

15

'H NMR (400 MHz, CDCl3) 8 7.51 - 7.74 (m, 5H), 7.33 - 7.43 (m, 1H), 7.11 - 7.19 (m, 1H), 6.72 - 6.90 (m,
1H), 4.73 - 4.89 (m, 2H), 2.96 (br. s., 4H), 2.70 - 2.84 (m, 1H), 2.4 (br. s., 4H), 2.01 - 2.14 (m, 2H), 1.82 -
1.99 (m, 2H), 1.56 - 1.79 (m, 2H)

20 Mass Spec: ES* 360

2.56 Example 56



3-cycl obutyl -N-45-(trifl uoronet hypfuran-2-ypnethyl)-2,3,4,5-tetrahydro-1HDb
enzo[ d] azepi ne- 7- car boxam de 111 NWR (400 MHz, DVBO- d6) 5 8.95 -9.04
(m 1H), wW02610/0073867 (m 2H), 7.18 - 7.25 (m 1H), 7. 13PcTiGERB0Y001774H) ,
6.48 - 6.53 (m 111), 4.46 - 4.56 (m éll) 2.88 (hr. s., 4H), 2.70 - 2.82
(m 1H), 2.26 - 2.43 (m 4H), 2005( s., 2H), 1.70- 1.88 (m 2H),
1.49- 1.67 (m Mass Spec: ES + 393 2.93 Exanple 93

3-cycl obutyl - Nd(|R, 5- di net hyl oxazol - 4-ypnet hyl ) -2, 3, 4, 5-t et rahydr o- 1H benzo|

d] azepi i cay e 10 171 NWR (400 MHz, DMSO-d6) 5 8.65 - 8.75 (m
1H), 7.% .68 ( 12 - 7.22 (m 1H), 4.15 - 4.25 (m 2H), 2.81 -
2.93 (m 1153!:32.69 - 2780 (m 111), 2.22 - 2.43 (m 10H), 1.94 - 2.07 (m
2H), 1.71 - 1.86 (m 2H), 1.50 - 1.67 (m 2H) Mss Spec: ES + 354 2.94
Exanpl e

3-Cycl ob gt&} e Y e P Sy b R By g oy PR A rop g T4 BRS¢ ahydr o- 1H- ben
zo[ d] azepl ne- 7- car boxam de NVR (400 M—|z MeOD) 8 7.54 - 7.59 (m 3H),

7.45 (SHW&MO‘?W@M?OQ)ZW@I% 71'H)(m YH)37362(S7 68%i) 2H)37.8Y- 162, (%}%),72997748(&” S.,
4H), 2. 1486, 7192789k, M), 133) 4. 81?(m4271{)£ﬂ§1 (brSs. .4t bsa - 270, 121,00 1(1FmAH) . 1. 87 -
200(m 2H) 1.62 - 1.78 H)20MassSpec ES + 339 2.9 Exarrple95

V\DZO as r?ﬁl.gch GB2009/ 001774 85

3- Q/c fﬂec 1- et hyl- 1H pyr azol - 4-yOnet hyl ) - 2, 3, 4, 5- t et r ahydr o- 1H benzo

[ d] azepi ne- 7- car boxam de 11-1 NWMR (400 MHz, DVMBO-d6) 8 8.62 - 8.72 (m

1H), 7.B%Y Examplg§’ (m 3H), 7.34 (s, 1H), 7.14 - 7.20 (m 1H), 4.21 -4.31 (m

2H), 4.00 -4.12 (m 2H), 2.80 - 2.91 (m 4H), 2.68 - 2.79 (m 1H), 2.33

br. s., 4H), 1, 2.055 (m 2H), 1.70- 1.84 (m 2H), 1.49 - 1.66 (m

Spec: ES + 353 2.96 Exanple 96

3- Cycl ofjutyt - t ixl- 1H pyrazol - 4-ypnet hyl ) -2, 3, 4, 5-tetrahydro-1

H benzoldlLazepr ne- ar bexam de ' FI NMR (400 MHz, DVBSO-d6) 8 8.39 - 8.50
, 7.58F2 7.63 (M 2H), 7.12 - 7.21 (m 1H), 4.12 -4.22 (m 2H), 3.35

(s, 3H, 2.80 - 2.92 (m 4H, 2.67 - 2.79 (m 1H, 2.33 (br. s., 4H, 2.20

( rsn’ 3"')37-@%10@193:1(1\? g@oror&et@ﬁbe 1 = 25 gyah%?))-’lH %e&g[:?]a;e‘pglé7 (:gﬂ)oxgrhnié 1.47 - 1.67

3- Q/clobutyl 15d|rreth 1- 1H-p razol - yprreth I) 2,3,4,5-tetrahydro- 1H
benzo[d}{d‘ﬂ‘é%(“ﬁ% 1z, M@ A -de’3 (m H), 7.62 - 7.67 (m, 2H), - 7.61 (m, 2H), 7.38 - 7.47 (m,

10 1H), 7.18 - 7.25 (m, 1H), 4.74 - 4.81 (m, 2H), 2.98 (d, J = 4.04 Hz, 4H), 2.76 - 2.90 (m, 1H), 2.48 (br. s., 4H),
2.05 - 2.16 (m, 2H), 1.86 - 2.00 (m, 2H), 1.59 - 1.78 (m, 2H)

Mass Spec: ES* 403

2.58 Example 58

O
SRRC@Y
CF,

15 3-Ethyl-N-(3-(trifluoromethyl)benzyl)-2,3,4,5-tetrahydro- 1 H-benzo[d]azepine-7-carboxamide

'H NMR (400 MHz, MeOD) 8 7.58 - 7.68 (m, 4H), 7.49 - 7.58 (m, 2H), 7.18 - 7.26 (m, 1H), 4.63 (s, 2H), 3.00
(br. s., 4H), 2.54 - 2.75 (m, 6H), 1.06 - 1.19 (m, 3H)

Mass Spec: ES* 377

2.59 Example 59



11-1 NWR (400 MHz, DMsO-d6) 8 8.54 - 8.65 (m 1H), 7.52 - 7.65 (m 2H),
7.25 (s, 1H), 7.12 - 7.21 (m 1H), 20 4.16 - 4.26 (m 2H), 3.34 (s, 3H,
2.86 (hr.we.2p104idy3822.68 - 2.79 (m 1H), 2.39 (hr. s., 4PCT/GB20®/0012425 (m
3H), 1.94 - 2.07 (m 2H), 1.69- 1.85 ( 2H), 1.50- 1.67 (m 2H) Mass Spec:
ES + 353 WO 2010/ 007382PCT/ GB2009/ 001774 86 2.98 Exanple 98

3- Cycl obut yl - N4(é, 3-di net hyl- 1H pyrazol - 4-ypnet hyl )-2, 3,4, 5-tetrahydro-1HDb
enzo[ d] azepi ne-7f car boxam de 5111 NWR (400 MHz, DMSO-d6) 5 8.54 - 8.63
(m 1H), ASNT m YH) A7.46 (s, 1H), 7.13 - 7.20 (m 1H), 4.16 -
4.26 (m , B.6 , 1 - 2.95 (m 411), 2.68 - 2.80 (m 1H, 2.24
- 2.43 ( 4H), 2.09 (87 3H), 1.94- 2.06 (m 2H), 1.71 - 1.85 (m. 2H),
1.49- 1.60F(m 2H) Mass Spec: ES + 353

3-Cyclobutyl-N-(3-(triflucromethyl)benzyl)-2,3,4,5-tetrahydro-1H-benzo[d]azepine-7-carboxamide

'"H NMR (400 MHz, MeOD) & 7.58 - 7.68 (m, 4H), 7.49 - 7.58 (m, 2H), 7.17 - 7.25 (m, 1H), 4.62 (s, 2H), 2.98
(br. s., 4H), 2.77 - 2.91 (m, 1H), 2.49 (br. 5., 4H), 2.03 - 2.18 (m, 2H), 1.85 - 2.01 (m, 2H), 1.60 - 1.80 (m, 2H)

5 Mass Spec: ES* 403

2.60 Example 60

(@)
Boans 0™

3-Ethyl-N-(4-(trifluvoromethyl)benzyl)-2,3,4,5-tetrahydro-1H-benzo[d] azepineﬁ—carboxamide

'H NMR (400 MHz, DMSO-d6) & 10.13 (s, 1H), 7.74 - 7.81 (m, 2H), 7.68 - 7.73 (m, 2H), 7.31 - 7.38 (m, 2H),
10 7.23-7.29 (m, 1H), 7.06 - 7.13 (m, 1H), 2.86 - 2.98 (m, 4H), 2.72 - 2.83 (m, 1H), 2.38 (br. s., 4H), 1.96 - 2.07
(m, 2H), 1.73 - 1.87 (m, 2H), 1.51 - 1.68 (m, 2H)

Mass Spec: ES* 377

2.61 Example 61

Bogas @R

15 3-Cyclobutyl-N-(4-(trifluoromethyl)benzyl)-2,3,4,5-tetrahydro- 1 H-benzo[ dJazepine-7-carboxamide

'H NMR (400 MHz, MeOD) § 7.58 - 7.66 (m, 4H), 7.48 - 7.57 (m, 2H), 7.17 - 7.25 (m, 2H), 4.63 (s, 2H), 2.98
(br. s., 4H), 2.76 - 2.89 (m, 1H), 2.48 (br. 5., 4H), 2.04 - 2.17 (m, 2H), 1.86 - 2.01 (m, 2H), 1.60 - 1.78 (m, 2H)

Mass Spec: ES™ 403

2.62 Example 62



2.99 Exanple 99 10

3-Cycl obutyl -N-((1-ethyl-3-nethyl-1H pyrazol -4-yOnethyl)-2, 3,4, 5-tetrahydro

- 1H benzoyolamaprise- 7- car boxam de 11-1 NVR (400 MHz, DeBOGiR)0va081733 -

8.64 (m 1H), 7.57 - 7.66 (m 211), 7.51 (s, 1H), 7.17 (d, J= 7.58 Hz,

111), 4.18 - 4.26 (m 211), 3.92 - 4.d (m 2H), 2.87 (hr. s., 411), 2.70 -

2.81 (m 1H), 2.27 - 2.43 (m 411), 2.13 15 (s, 3H),1.95 -2.07 (m 2H),
1.49- 1.68 (m 2H), 1.26- 1.34 (m 311) Mass Spec: ES +

1.78 (hr. s., 2H),
367 2.1 a

3-cyclo - NH(( @ pyrazol -5-y1) met hyl ) -2, 3, 4, 5-t et rahydr o- 1H benz
o[ d] azepie- &l car boXamde 20 111 NVR (400 MHz, DMSO-d6) 5 8.82 - 8.93 (m

111), 7.55- 7.70 (m 2H), 7.29- 7.38 (m 1H), 7.15 - 7.23 (m 1H)2,96.(()9-
6.18 2 81 - 2.95 (in,
411y, (ITN é éﬁllgrobeﬂzd/ﬁ@ ethyfliz 55544%%&"% EI b%nzgﬁ]az?ifb %%argg%m%g) 1 0 oH). 1.70-
1.85 (m 211), 49- 2H) , 15) I—_P

2010/ 00 73BIRERP @Izdég?@dﬁ 478%(%%7%&44 (E82 853 23210,13%1 ety 3!

(br. s., 4H), 2.54 - 2.77 (m, 6H), 1.08 - 1.19 (m, 3H)

5 Mass Spec: ES™ 343

2.63 Example 63

SRS GRS

N-(2-Chlorobenzyl)-3-cyclobutyl-2,3,4,5-tetrahydro- 1H-benzo{d]azepine-7-carboxamide

'"H NMR (400 MHz, MeOD) & 7.59 - 7.67 (m, 2H), 7.34 - 7.43 (m, 2H), 7.17 - 7.31 (m, 3H), 4.65 (s, 2H), 2.90
10 -3.05 (m, 4H), 2.76 - 2.88 (m, 1H), 2.47 (br. s., 4H), 2.04 - 2.16 (m, 2H), 1.86 - 2.00 (m, 2H), 1.61 - 1.78 (m,
2H)

Mass Spec: ES* 369

2.64 Example 64

O
SERC@Y
Cl

15 N-(3-Chlorobenzyl)-3-ethyl-2,3,4,5-tetrahydro-1H-benzo[d]azepine-7-carboxamide

'H NMR (400 MHz, MeOD) & 7.58 - 7.66 (m, 2H), 7.18 - 7.40 (m, SH), 4.54 (s, 2H), 3.01 (br. s., 4H), 2.54 -
2.75 (m, 6H), 1.09 - 1.18 (m, 3H)

Mass Spec: ES* 343

2.65 Example 65



3-Cycl obutyl -N4( 1, 3-di met hyl- 1H pyrazol -5-yOret hyl ) -2, 3, 4, 5-tetrahydro- 1Hb
enzo[ d] azepi ne-7- 5 car boxam de 114 NMR (400 MHz, DvsO-d6) 8 8.77 - 8.89
(m 111) ,wé.28t/00738271 (m 2H), 7.17 - 7.27 (m 1H), 5. 92cr&B20d¢9)0017436
-4.49 (m 2H), 3.71 (s, 3H), 2.89 (br 55+ 4H), 2.70 - 2.83 (m 1H), 2.34
(br. s., 4H), 1.96 -2.11 (m 5H), J(br s., 2H), 1.49- 1.69 (m 2H)
Mass Spec: ES +(§53 10 2.102 Exarrpl e 102 C

N-((4-chloro-1-ngthyl-1H pyrazol - 5-ypnet hyl)-3-cycl obutyl -2, 3, 4, 5-tetrahydr
o- 1H be REP ar boxan de 111 NWR (400 MHz, DMSO-d6) 8 8.76
- 8.92 1114, 2H), 7.49 (s, 1H), 7.17 - 7.22 (m 1H), 15
4.47 - 4.p4 (m 2H);” 384 (s, 3H), 2.88 (hr. s., 4H), 2.70 - 2.81 (m 1H),
2.34 (br.Cls., 4H), 1.95 - 2.07 (m 2H), 1.78 (br. s., 2H), 1.51 - 1.67 (m
2H) Mass Spec: ES + 373 2.103 Exanple 103 20

3-Cyclo t et rahydro- 1H- benz
o[ d] azeﬁfe%eh’?'\tegﬁé abhidi2 %Qgﬁa%ﬁﬁd%%oﬁﬁz@%@%ﬁwh 88 111 NVR (400
M—IzDI\/BOd6)587O 8.82 (m 1H), 7.50- 7.70 (m 3H), 7.12 - 7.24 (m
1H), 6. GANMR §100 MHzN OIS 7.57 - 385 (m, 4H2111§rﬂ372(m§H) 8567(8 2H3 2.83Hy.04 (n, 6), 2.7, 98
(M 5H),2.8.R%4m), 22644t (@), 400 . 2. & @ L2H)br 84 -3.00 (2 ), 1:587978((m2H)5 2H), 1.48-
1.69 (m 211) Mass Spec: ES + 339 5 2.104 Exarrpl e 104

3- cycg oﬁass I%S(}g(l et hyl- 1H pyrazol - 3-ypet hyl ) -2, 3, 4, 5- tetrahydro 1H benz
o[ d] azepi ne-"7-Car boxam de | HNMR (400 MHz, DWVBSO-d6) 68.45 -8.61 (m
1H), 7.53 - 767(rn 3H), 7.11 -7.21 (m 1H), 6.08 - -6.19 (m 1H) 5.13 -
5.26 (n3-60/Example8699 - 4.10 (m 2H), 2.86 (hr. s., 4H), 2.66 - 2.78 (m 1H),
2.33 (br. s., 4H), 1.98 (d, J 10 = 7.33 Hz, 2H), 1.70- 1.84 (m 2H), 1.48 -
1.66 (m 2H), 1.39g 1.47 (m 3H, 1.33 (m 3H) Mass Spec: ES + 367 2.105

Exanpl e 105
N N—

Cl
N-(4-Chlorobenzyl)-3-ethyl-2,3 ,4,5-tetrahydro-1H-benzo[d]azepine-7-carboxamide

'H NMR (400 MHz, MeOD) & 7.57 - 7.64 (m, 2H), 7.27 - 7.36 (m, 4H), 7.16 - 7.23 (m, 1H), 4.52 (s, 2H), 2.90
10 -3.04 (m, 4H), 2.53 - 2.72 (m, 6H), 1.06 - 1.16 (m, 3H)

Mass Spec: ES* 343

2.67 Example 67

Joane @

N-(4-Chlorobenzyl)-3-cyclobutyl-2,3,4,5-tetrahydro- 1 H-benzo[d]azepine-7-carboxamide

15 'H NMR (400 MHz, MeOD) § 7.55 - 7.64 (m, 2H), 7.27 - 7.37 (m, 4H), 7.17 - 7.24 (m, 1H), 4.53 (s, 2H), 2.98
(br. s., 4H), 2.76 - 2.89 (m, 1H), 2.48 (br. 5., 4H), 2.02 - 2.17 (m, 2H), 1.86 - 2.00 (m, 2H), 1.58 - 1.80 (m, 2H)

Mass Spec: ES” 369

2.68 Example 68



3-Cycl obutyl -N-((1-ethyl-1H pyrazol - 3-yOret hyl ) -2, 3, 4, 5-t et rahydr o- 1H benzo
[ d] azepi ne- 7- car boxam de 15 '11 NWVR (400 MHz, DMSO-d6) 8 8.69 - 8.84 (m
1H), 7.55ve 261070748 3H), 7.13 - 7.23 (m 1H), 6.06 - 6PrL@/dBEYOYldH)7744. 33
-4.46 (m 2H), 4.02 -4.11 (m 2H), 2.8¢ (hr. s., 4H), 2.69- 2.82 (m 1H),
2.35 (br. s., 4H), 1.93 - 2.09 (m 2H), 1.70- 1.87 (m 2H), 1.48 - 1.68 (m
2H), 1.28 - 1.39 (m 3H WO 2010/007382PCT/ GB2009/ 001774 89

N4 ( 4- chl<w\6 1-et hyl- 1+ pyrazol - 3-y1) net hyl ) - 3-cyclobutyl - 2, 3, 4, 5-tetrahydro

- 1H benz R m i NVR (400 Mz, DI\/BOdG) 5 8.64 -
8.75 (m 111 . 95H(s, 7'\5’8%?7.69 (m 2H), 7.14 - 7.22 (m 1H, 4.37
-4.48(m 2 3.99 - 2H), 2.87 (br. s., 5H), 2.36 (br. s., 4H),
1.95 - 07(m 2H) , 179(br s., 52H, 1.48 - 1.68 (m 2H), 1.28 - 1.39
(m 3H) nVR I

3- Cycl olgg% 9?’ lggﬁ“azgsoi’bb%g’@y%%‘%‘?“é’g? gggl tgtéail[}% fa-1a benflo[()j]azepuée 74ca§bo? aen%l? ahydr o- 1H
- benzo[ d] azepi ne- 7- carboxam de 111 NVR (400 MHz, DIVBOdX) 5 8.67 - 8.80
(m 111)“] NMR£490 MHz, EMSPrﬂ(’) D948 (7AML.B.95 - ?Oﬁgn(lﬁ? 8417y 8.28 (0 H)<T 820441 H). 4794 -

4.36 (n.78hK) 1H)37.83 7(78 (m,2H),,7.42 - 766 (m, 2H)3134 M.421h) 1H)27. 188 706 (m, 18), 4.5¢ H).60 @, 34

(or- 55w hgeds B oon B en B02A B 3 Foia Bl sl R A1 60l ol 8 (O

3- ¢ycl o’o‘lﬁ%ﬂn»w)((l met hy1- 5- phenyl - 1H pyr azol - 3-y1) met hyl ) - 2, 3, 4, 5-t et r ahyd
ro- 1H benzo[ d] azepi ne- 7- car boxam de 111 NWR (400 MHz, DMSO-d6) 5 8.77
- 8.86 Nuss SPLDES* 7058 - 7.70 (m 2H), 7.36- 7.55 (m 5H), 7.14- 7.23 (m 20
1H) 6.26 - 6.33 (m 1H), 4.36 - 4.49 (m 2H), 3.80 (s, 3H), 2.87 (br. s.,
2. BB ag.pl%gs,(m 1H), 2.34 (br. s., 4H), 1.93 - 2.08 (m 2H), 1.70-

1 86 (m 49 - 1.67 (m 2H) Mass Spec: ES + 415 2.109 Exanple 109 WO
2010/ 007382PCT/ GB2009/ 001774 90

3- Cycl oggf | - D hyl 3- (th| ophen-2-y1) - 1H pyrazol - 5-yOnet hyl ) - 2, 3, 4, 5-

tetrahy oxani de NVR (400 MHz, DMSO d6) 5 8. 87
S 8.97 (W 1 7.37 - 7.44 (m 1H), 7.30 - 7.37 (m 5
1H), 7.17 - 708 (m 1H), 6.49 (s, 1H), 4.45 - 4.57

(m 2H) , 383 (s, 3H), 2.88 (hl’ s., 4H), 2.70- 2.82 (m 1H), 2.35 (hr. s.,
ES + (giz&(s,yclo%utylg\l-&r?thlazol 2. yl)% )9)—2,%4,?-§etrgh%ro-%H)benz%[d]dasz;epm% 7~6c§rb(gxamldg H Mass Spec:

'H NMR (400 MHz, MeOD) & 7.95 (s, 1H), 7.81 - 7.88 (m, 2H), 7.61 - 7.66 (m, 2H), 7.58 - 7.61 (m, 1H), 7.43
-7.50 (m, 2H), 7.18 - 7.25 (m, 1H), 4.64 (s, 2H), 2.98 (br. 5., 4H), 2.77 - 2.89 (m, 1H), 2.48 (br. 5., 4H), 2.05 -
2.16 (m, 2H), 1.87 - 2.00 (m, 2H), 1.62 - 1.78 (m, 2H)

Mass Spec: ES™ 418

15 2.70 Example 70

GO0

N-(3-((1H-Pyrazol-1-yl)methyl)benzyl)-3-cyclobutyl-2,3 4,5-tetrahydro-1H-benzo[d]azepine-7-carboxamide

'"H NMR (400 MHz, DMSO-d6) 5 8.85 - 8.97 (m, 1H), 7.76 - 7.85 (m, 1H), 7.58 - 7.68 (m, 2H), 7.39 - 7.49 (m,
1H), 7.13 - 7.32 (m, 4H), 7.03 - 7.10 (m, 1H), 6.21 - 6.34 (m, 1H), 5.31 (s, 2H), 4.35 - 4.51 (m, 2H), 2.68 - 3.04
20 (m, SH), 2.37 (br. s., 4H), 1.94 - 2.10 (m, 2H), 1.71 - 1.89 (m, 2H), 1.49 - 1.69 (m, 2H)

Mass Spec: ES" 415

2.71 Example 71



2.110 Exanple 110 10
3-Cycl obutyl - N- ((3, 5-di net hyl - 1- phenyl- 1H pyrazol -4-yl)nmethyl)-2, 3,4, 5-tetr
ahydr o- 1Fwbenmajodisazepi ne- 7- car boxam de NVR (400 MHz, We@©)B2609/00554- 7. 60

(m 2H), 7.47 - 7.55 (m 2H), 7.37 - 7.47 (m 3H), 7.16 - 7.22 (m 111),
4.43 (s, 2H), 2.91 -3.03 (m 4H), 2.77'-2.88 (m 1H), 2.38 -2.56 (m 4H),
2.27 - 2.35 (m 6Hgy 2.05 -2.16 (m 2H), 1.86- 1.99 (m 2H), 1.60- 1.78

(m 2H) 15 Mass Sp ES + 429 2. 111 Exanple 111

3- Cycl obut N i (IN= N pysxol - 2-yOret hyl ) - 2, 3, 4, 5-t et rahydr o- 1H benp|
d] azepi Ry car bdkam NT-UNMVR (400 MHz, MeOD) 67.51 -7.60 (m 2H),
7.11 -7.%5/m 1H), 6.56 >6.66 (m 1H), 6.02 -6.09 (m 20 1H), 5.91 - 5.99
(m 1H), 4.53 (s, 2H), 3.61 (s, 3H), 2.89 - 3.04 (m 4H), 2.76 - 2.88 (m
1H), 2.47 (br, s.. 4H), 2.04 - 2.16 (m 2H), 1.84 - 2.00 (m. 2H), 1.59 -
108 (o rimton o aBsnts mooao0 sl e T Sheemies . 335

'H NMR (400 MHz, MeOD) 6 7.63 (br. s., 3H), 7.41 - 7.48 (m, 1H), 7.28 - 7.34 (m, 1H), 7.16 - 7.24 (m, 1H),

7.01 - 7.08 (m, 1H), 6.92 - 6.99 (m, 1H), 6.34 (s, 1H), 4.70 (s, 2H), 2.98 (br. s., 4H), 2.80 - 2.92 (m, 1H), 2.51

5 (br.s., 4H), 2.05 - 2.17 (m, 2H), 1.88 - 2.01 (m, 2H), 1.60 - 1.79 (m, 2H)

Mass Spec: ES* 374

2.72 Example 72

HN%Tui@()N@ .

N-((1H-Indol-3-yl)methyl)-3-cyclobutyl-2,3,4,5-tetrahydro- 1H-benzo[dJazepine-7-carboxamide

10 'H NMR (400 MHz, MeOD) & 7.61 - 7.67 (m, 1H), 7.53 - 7.58 (m, 2H), 7.32 - 7.36 (m, 1H), 7.24 (s, 1H), 7.13
- 7.17 (m, 1H), 7.07 - 7.12 (m, 1H), 6.97 - 7.04 (m, 1H), 4.73 (s, 2H), 2.93 (br. s., 4H), 2.75 - 2.85 (m, 1H),
2.44 (br. s., 4H), 2.02 - 2.13 (m, 2H), 1.85 - 1.98 (m, 2H), 1.60 - 1.76 (m, 2H)

Mass Spec: ES* 374

2.73 Example 73

0
N
T CO0

3-Cyclobutyl-N-((1-methyl-1H-indazol-3-yl)methyl)-2,3,4,5-tetrahydro- 1 H-benzo[d]azepine-7-carboxamide

15

'H NMR (400 MHz, MeOD) & 7.79 - 7.85 (m, 1H), 7.57 - 7.62 (m, 2H), 7.45 - 7.51 (m, 1H), 7.36 - 7.44 (m,
1H), 7.15 - 7.21 (m, 1H), 7.08 - 7.15 (m, 1H), 4.02 (s, 3H), 2.89 - 3.01 (m, 4H), 2.76 - 2.87 (m, 1H), 2.46 (br.
s., 4H), 2.03 - 2.15 (m, 2H), 1.84 - 2.01 (m, 2H), 1.61 - 1.78 (m, 2H)

20 Mass Spec: ES* 389



2.112 Exanple 112 \" \

3-cycl obutyl -N-((1, 5-di net hyl-1H pyrrol -2-yOret hyl )-2, 3,4, 5-tetrahydro-1HDb
enzo[ d] azepinm/00738ar boxam de 5 11-1 NVR (400 MHz, DVSO @@€)/(B28093i017748. 62
(m 1H), 7.56- 7.68 (m 2H), 7.14- 7. (m 1H), 5.81 - 5.88 (m 1H), 5.64
- 570 (m 111), 4.34 - 4.45 (m 2H), '3.41 (s, 3H), 2.81 - 2.94 (m 4H),
2.70 - 2788xakfle7dH), 2.34 (br. s., 4H), 2.14 (s, 3H), 1.95 -2.07 (m 211),
1.70- 1.85 (m 2H), 1.51 - 1.67 (m 2H) Mass Spec: ES + 352 2.113 Exanple
113 N 10 -0

N-((1H 1 m dazol - ¢ thyI) 3 cycl obutyl -2, 3, 4, 5-tetrahydro-1H benzo[ d] azep
i ne- 7- cayhoxs NN : I\/BOD)5758-7.69(m 2H), 7.17 - 7.24

(m 1117 H, 2.98 (br. s., 411), 2.77 - 2.89 (m
111), 2. 48 .16 (m 2H), 1.87 -2.00 (m 2H), 1.62 -

1.78 (m 2H) Mass Spec: ES + 325 15 2.114 Exanple 114 NHN --N - \

3-Cycl obutyl -N-((l-methyl-1Hi m dazol -5-yQOret hyl ) -2, 3, 4, 5-tetrahydro-1 H ben
zo[ d] azranp(mend?sl-i:arrﬂmﬂwamcgl@obutyl2345kduaﬂyhﬂlﬁ%&omqpinw@a))oﬁmme 57 - 7.63 (m

3H), 7.18 - 7.25 (m 1H), 6.96 (s, 111), 4.60 (s, 2H) 3.72 (s, 311), 2.94

3. 0‘11 '%‘g““?ég%&%’%{ﬁedﬁ%%% V8 o 2, 783 801 hh‘z?i” o i, §70724(g§2‘}>8§§@

5 -7.15 (m, 1H), 6.38 - 6.43 (m, 1H), 4.63 (s, 3H), 2.97 (br. s., 4 ) 2.78 - 288(m 1H), 247(br s., 4H), 2.05 -
2.15 (m, 2H), 1.86 - 2.00 (m, 2H), 1.62 - 1.77 (m, 2H)

Mass Spec: ES* 374

2.75 Example 75

oo

10 3-Cyclobutyl-N-((1-methyl-1H-indol-5-yl)methyl)-2,3,4,5-tetrahydro-1H-benzo[d]azepine-7-carboxamide

'H NMR (400 MHz, MeOD) & 7.56 - 7.64 (m, 2H), 7.52 (br. s., 1H), 7.29 - 7.36 (m, 1H), 7.19 (m, 2H), 7.09 -
7.14 (m, 1H), 6.34 - 6.41 (m, 1H), 4.64 (s, 2H), 3.79 (5, 3H), 2.91 - 3.03 (m, 4H), 2.76 - 2.89 (m, 1H), 2.47 (br.
s., 4H), 2.04 - 2.15 (m, 2H), 1.86 - 1.99 (m, 2H), 1.60 - 1.77 (m, 2H)

Mass Spec: ES” 388

15 2.76 Example 76

3-Cyclobutyl-N-((1-methyl-1H-indol-6-yl)methyt)-2,3 4,5-tetrahydro- 1 H-benzo{d]azepine-7-carboxamide

'"H NMR (400 MHz, DMSO-d6) & 8.85 - 8.98 (m, 1H), 7.60 - 7.70 (m, 2H), 7.44 - 7.53 (m, 1H), 7.36 (s, 1H),
7.25 - 7.31 (m, 1H), 7.15 - 7.23 (m, 1H), 6.98 - 7.08 (m, 1H), 6.34 - 6.42 (m, 1H), 4.52 - 4.64 (m, 2H), 3.78 (s,

20 3H), 2.87 (br. s., 4H), 2.67 - 2.80 (m, 1H), 2.34 (br. 5., 4H), 1.96-2.10 (m, 2H), 1.69 - 1.86 (m, 2H), 1.48 - 1.69
(m, 2H) :

Mass Spec: ES™ 388



WO 2010/ 007382PCT/ GB2009/ 001774 92 2. 115 Exanple 115

N- benzyl- 3-isobutyl-2, 3, 4, 5-tetrahydro- 1H benzo[ d] azepi ne- 7- car boxam de. M5
ES+ : 33WONbtdoozddR (400 MHz, CDC13): 5 7.49 - 7.57 (mpCZi)B2000/@8774 7. 40
(m 5H, 7.11 - 7.16 (m 1H, 4.63 - 4738 (m 2H), 2.91 -2.98 (m 4H), 2.55
-2.64 (m 4H), 2.16 - 2.22 (m 2H), 4- 1.86 (m 1H), 0.89 -0.96 (m 6H)
2.116 Ei‘ﬁrﬁ}L p;;HS (1- Benzyl pi peridi n-4-yl) met hyl

3-ethyl -2, 3,4,5-tetrahydro- 1H benzo[ d] azepi ne- 7-carboxyl ate 10 11-1 NWVR -
(400M—Iz DI\/BOdG) 57.60 - 7.67 (m 2H), 7.14 - 7.29 (m 6H), 4.01 - 4.08

(m 2H), 2 281-289(m 4H), 2.71 - 2.79 (m 2H), 2.37 -

2.49 (m R , .58 - 1.69 (m 3H), 1.15 - 1.29 (m

2H), 0.89 ﬁm l\/assu ES + 407 2.117 Exanple 117

Pi peri din-4 met hyl

3 ethyl -2, 3,4,5-tetrahydro-1H benzo[d] azepi ne 7-carboxylate 111 NWR (400

D) 4 1 4. 30 2
3 7 0 %%)@%bmq\l-gmethg%Egmo}g}-girﬁeﬁ%) %gﬁ)St hﬁ_déo m geng&d]eﬁm%]_ﬁarbo?ng@( m3 1|2_|)
(m 4H), 2.13 -2.26 (m 1H), 2.02 - 2.11 (m 2H), 1.52 - 1.66 (m 2H), 1.28
- 1.37 (HANMBIH00MHA/BRBSOSEE 8 SES.M B 61127.18.87. Bx(ampiile 7.2 87.3M0, 2H), 7.15 - 7.23

2010/53%13&%'37(34 @53,(299{}90619717% 99%n01H) M%tzh)é'so m, 1H), 4.66 - 477 (m, 2H), 3.35 (5, 3H), 287
3-cycl obut y1- ]( i he- { NVR

GO a1 256 M o 39 50 b7 D eyt 5166 By
2.98 (br. s., 4H), 2.78 - 2.89 (m 1H), 2.39 - 2.59 (m 4H), 2.05 - 2.16
(m 2H)MasiSBF ES23880 (m 2H), 1.60 - 1.78 (m 2H) 5 Mass Spec: ES + 260
2.119 Exanple 119

2.78 Example 78

10 N-(Benzo[d]thiazol-2-ylmethyl)-3-cyclobutyl-2,3,4,5-tetrahydro-1H-benzo[d]azepine-7-carboxamide

'H NMR (400 MHz, MeOD) & 7.92 - 7.98 (m, 2H), 7.65 - 7.70 (m, 2H), 7.47 - 7.54 (m, 1H), 7.38 - 7.45 (m,
1H), 7.22 - 7.28 (m, 1H), 4.96 (s, 2H), 2.96 - 3.06 (m, 4H), 2.81 - 2.91 (m, 1H), 2.51 (br. s., 4H), 2.07 - 2.17
(m, 2H), 1.88 - 2.02 (m, 2H), 1.62 - 1.79 (m, 2H)

Mass Spec: ES* 392

15 2.79 Example 79

LT

3-Cyclobutyl-N-((1-methyl-1H-benzo[d]imidazol-2-yl)methyl)-2,3,4,5-tetrahydro-1 H-benzo[d}azepine-7-

carboxamide

'"H NMR (400 MHz, DMSO-d6) & 8.93 - 9.05 (m, 1H), 7.62 - 7.71 (m, 2H), 7.55 - 7.61 (m, 1H), 7.49 - 7.55 (m,
20 1H), 7.13 - 7.29 (m, 3H), 4.69 - 4.82 (m, 2H), 3.32 (s, 3H), 2.88 (br. s., 4H), 2.70 - 2.82 (m, 1H), 2.35 (br. s.,
4H), 1.93 - 2.07 (m, 2H), 1.70 - 1.86 (m, 2H), 1.48 - 1.68 (m, 2H)

Mass Spec: ES* 389



4- Met hoxybenzyl

3-cycl obutyl-2, 3,4, 5-tetrahydro- 1H benzo[ d] azepi ne- 7- car boxyl at e 1H NWR
(400 MHz,wODCWAW7827.81 - 7.87 (m 1H), 7.80 (s, 1H), 7P8%/GB2God1{TAy 211),
7.13 - 7.19 (m 1H), 6.88 10 - 6.94 (igja, 2H), 5.28 (s, 211), 3.82 (s, 3H),
3.08 (br. s., 4H), 2.90 - 3.01 (m 1H), 2.67 (br. s., 4H), 2.07 - 2.24 (m
4H), 1. bSoExhm@lsom 211) Mass Spec: ES + 366 2.120 Exanple 120 15

N( (3-Cycl obutyl-2, 3, 4, 5-t et rahydr o- 1H benzo[ d] azepi n- 7- yOret hypni cot i nam de
M5 ES+ : 336 (M+H) 11-1 NWR (400 MHz, MeOD): 5 8.96 - 9.02 (m 1H), 8.65
- 871 (m 111), 81 - 830 (m 111), 7.50 - 7.58 (m 1H), 7.02 -7.14 (m
3H), 4.53 (,\\[2’1\1,), .96 (m 4H), 2.76- 2.8 (m 1H), 2.36 - 2.53
(m 4H), 05yi2-H4 H?<}1.86- 1.99 (m 211), 1.61 - 1.78 (m 211)
20 2.12 rrp|_|e 121 0/ 007382PCT/ GB2009/ 001774

N-((1H-Benzo[d]imidazol-2-yl)methyl)-3-cyclobutyl-2,3,4,5-tetrahydro-1H-benzo[d]azepine-7-carboxamide

'"H NMR (400 MHz, McOD) 8 7.63 - 7.78 (m, 2H), 7.52 (br. 5., 2H), 7.13 - 7.31 (m, 4H), 4.81 (s, 2H), 2.9 (br.
5 s.,4H),2.77- 2.91 (m, 1H), 2.50 (br. 5., 4H), 2.05 - 2.19 (m, 2H), 1.84 - 2.03 (m, 2H), 1.58 - 1.81 (m, 2H)

Mass Spec: ES™ 375

2.81 Example 81

3-Cyclobutyl-N-(imidazo[ 1,2-alpyridin-6-ylmethyl)-2,3,4,5-tetrahydro- 1 H-benzo[d]azepine-7-carboxamide

10 'H NMR (400 MHz, DMSO-d6) & 8.89 - 9.00 (m, 1H), 8.46 (s, 1H), 7.95 (s, 1H), 7.59 - 7.70 (m, 2H), 7.49 -
7.57 (m, 2H), 7.16 - 7.26 (m, 2H), 4.38 - 4.52 (m, 2H), 2.88 (br. 5., 4H), 2.70 - 2.81 (m, 1H), 2.35 (br. s., 4H),
1.93 - 2.07 (m, 2H), 1.70 - 1.86 (m, 2H), 1.47 - 1.68 (m, 2H)

Mass Spec: ES” 375

2.82 Example 82

N {>
=N HJ\(:()N
15

3-Cyclobutyl-N-((1-methyl-1H-imidazol-4-yl)methyl)-2,3 4,5-tetrahydro- 1 H-benzo[d]azepine-7-carboxamide

'H NMR (400 MHz, MeOD) 6 7.57 - 7.62 (m, 2H), 7.53 (s, 1H), 7.17 - 7.22 (m, 1H), 6.99 (s, 1H), 4.45 (s, 2H),
3.68 (s, 3H), 2.98 (br. 5., 4H), 2.78 - 2.89 (m, 1H), 2.48 (br. 5., 4H), 2.05 - 2.18 (m, 2H), 1.87 - 2.01 (m, 2H),
1.62 - 1.78 (m, 2H)

20 Mass Spec: ES* 338

2.83 Example 83



I N
(2-(3-Cycl obutyl-2, 3,4, 5-tetrahydro- 1H benzo[ dJazepi n- 7- yDet hypni cot i nam
1Iwo 2biR0(3800 MHz, MeOD) 5 8.78 - 8.98 (m 1H), @CP&B20®/00177¢m 1H),
.08 - 8.27 (m 1H), 7.39 - 7.64(m 1K), 6.92 - 7.14 (m 3H), 3.49 - 3.72
m 2H), 2.71 - 3.01 (m 7H), 2.44 (br. s., 4H), 2.01 - 2.19 (m 2H), 1.82
2.01 (m 2H), gl.54- 1.82 (m 2H) Mass Spec: ES + 350 2.122 Exanple 122

1-(3-et m pahy dy o- benzo[ d] azepi n-7-y1) - 3- (pi peri di n-4-ypprop
an- 1- one L{QOC or i IVRNX1-1 NWR (400 MHz, D20) 8 7.74 - 7.86 (m
2H), 7.31 - 7.39 (m T 3.65 - 3.78 (m 2H), 3.31 - 3.41 (m 2H), 2.85
-3.31 (m 12H), 1.86- 1.99 (m 2H), 1.55 - 1.70 (m 3H), 1.33 (none, 6H),

1.22 - ﬂCﬂﬁ)blﬁtﬂ}N-QHHCM&SxaﬁpEQI)mE@lm,ﬁﬂyﬁtegahgta‘a-1@6&&%@2@%37%0){3{5{%
1-(3-ethyl-2, 3,4, 5-tetrahydro-1H benzo[ d] azepi n-7-y1)-3-(pi peridin-4-yl)pro

PR i A S Epr Y 40 M 10D g0 sl gy Bl
10H), 2HBG-81 -2950n. (1H), 224 2.61(mg81), 23904 3P 00+ 18 (0, BB, 1881283 (.12, 214y ; 1.19 51 -

1.66 {i@m2hH), 1.12- 1.50 (m 9H) Mass Spec: ES + 317 WO
2010/ 007382PCT/ GB2009/ 001774 CH

Mass Spec: ES* 340

2.84 Example 84

O

3-Cyclobutyl-N-((5-(thiophen-2-yl)isoxazol-3-yl)methyl)-2,3 4,5-tetrahydro-1H-benzo[d]azepine-7-

10 carboxamide

'H NMR (400 MHz, MeOD) & 7.60 - 7.66 (m, 3H), 7.56 - 7.59 (m, 1H), 7.20 - 7.25 (m, 1H), 7.14 - 7.19 (m,
1H), 6.60 (s, 1H), 4.63 (s, 2H), 2.9 (br. ., 4H), 2.81 - 2.92 (m, 1H), 2.51 (br. 5., 4H), 2.07 - 2.17 (m, 2H), 1.88
-2.01 (m, 2H), 1.60 - 1.79 (m, 2H)

Mass Spec: ES* 408

15 2.85 Example 85

O
N
N
Q\« | H N<>
o
3-Cyclobutyl-N-((5-methyl-2-phenyloxazol-4-yl)methyl)-2,3,4,5-tetrahydro- 1 H-benzo[d]azepine-7-

carboxamide

'H NMR (400 MHz, MeOD) & 7.94 - 8.01 (m, 2H), 7.61 (br. s., 2H), 7.41 - 7.52 (m, 3H), 7.15 - 7.24 (m, 1H),
20 4.46 (s, 2H), 2.98 (br. s., 4H), 2.78 - 2.91 (m, 1H), 2.47 (s, 7H), 2.05 - 2.17 (m, 2H), 1.86 - 2.01 (m, 2H), 1.60 -
1.79 (m, 2H)

Mass Spec: ES* 416



0

1-(4-(3-(3-ethyl-2,3,4,5-tetrahydro- 1H benzo[ d] azepi n-7-y1) - 3- hydr oxypr opyl
) pi peri diwolowljpeishanone NVR | HNVR (400 MHz, MeOD) 8 @C®&B2609ldd1(7my 3H),
4.34 - 4.63 (m 2H), 3.76- 3.95 (m 1H), 3.00 - 3.13 (m 1H), 2.85 - 2.99
(m 4H), 2.48 - 2.75 (m 7H), 2.05 (s,”°3H), 1.61 - 1.89 (m 4H), 1.43 -
1.58 (m gelfdampit 869 - 1.44 (m 1H), 0.91 - 1.26 (m 6H) Mass Spec: ES +
359 2.125 Exarrpl e 125 OH 0

1-(4-(3-(3-cycl obutyl-2, 3,4, 5-tetrahydro- 1H benzo[ d] azepi n-7-y1) - 3- hydr oxyp
ropyppi peridin-£y1)et hanone 10 NVMR 11-1 NWR (400 MHz, DMSO-d6) 6.95 -

708(m|\@f1)/\. (ma1H), 4.22 - 4.47 (m 2H), 3.64 - 3.82 (m
&5/ 8- 2.86 (m 5H), 2.21 - 2.47 (m 5H), 1.88
-2 06 (m . (m 2H), 1.47 - 1.68 (m 611), 1.35 - 1.45 (m
1H), 120- 1.34 (m 1H)), 05-119(m1H) 090- 04(m1H),0.74-

g ?g E:yc?ycp[’?t?/'lNg??Ol'é@mf ’fl)rEzs%igf(Sjr?%ﬁY&L%Benz Féc &l ’7 ne oxﬂT 3- (piperidin-4-y

ppropan-1-01 "NVR 11-1 NVR (400 MHz, DVBO d6) 8 5 86. 7.13 (m 311), 4.99
(br. s.'HNMR 400 MH2EPMSD- 4@6(9@ 9.6 (m, PH5D69 - 7278914 B9 7.5BHY.70 (n, 38), 7.19- 128 (fum,

5 I 6 70 1
1Hé6 4. 88, 4842 (&) 208 H)so (Qf @&H) 2378%? ¢ WH%%H)Hb ls 4;9) rlr]b‘;z%)i {%gﬂéggcl é?és .

343 w“‘zél{% 6%??3?&%?) GBZOOQ/ 001774 96 2.127 Exarrpl e 127

(E)-1-(3-ethyl-2, 3, 4,5-tetrahydro-1H benzo[ d] azepi n-7-y1) - 3- phenyl prop- 2- en
-| - one Mass Spec: ES* 342

2.87 Example 87

10 3-Cyclobutyl-N-(thiophen-2-ylmethyl)-2,3,4,5-tetrahydro-1H-benzo[d]azepine-7-carboxamide

'H NMR (400 MHz, MeOD) & 7.55 - 7.62 (m, 2H), 7.25 - 7.29 (m, 1H), 7.16 - 7.22 (m, 1H), 7.01 - 7.04 (m,
1H), 6.91 - 6.96 (m, 1H), 4.71 (s, 2H), 2.92 - 3.02 (m, 4H), 2.77 - 2.88 (m, 1H), 2.47 (br. s., 4H), 2.05 - 2.15
(m, 2H), 1.86 - 2.00 (m, 2H), 1.61 - 1.77 (m, 2H)

Mass Spec: ES* 341

15 2.88 Example 88

TARCO

3-Cyclobutyl-N-(thiophen-3-ylmethyl)-2,3,4,5-tetrahydro- 1 H-benzo[ d]azepine-7-carboxamide

'H NMR (400 MHz, MeOD) & 7.55 - 7.63 (m, 2H), 7.33 - 7.37 (m, 1H), 7.22 - 7.27 (m, 1H), 7.17 - 7.22 (m,
1H), 7.06 - 7.11 (m, 1H), 4.55 (s, 2H), 2.97 (br. s., 4H), 2.77 - 2.87 (m, 1H), 2.38 - 2.58 (m, 4H), 2.02 - 2.16
20 (m, 2H), 1.86 - 2.00 (m, 2H), 1.59 - 1.78 (m, 2H)

Mass Spec: ES* 341

2.89 Example 89



NVR: 11-1NVR (400 MHz, MeOD) 5 7.83 -7.93 (m 2H), 7.70 - 7.81 (m 4H),
7.40 - 7.50 (m 3H), 7.31 (d, J=5 7.83 Hz, 1H), 2.99 - 3.16 (m 4H), 2.53
- 2.86 (mvo@bhoo13se7 - 1.22 (m 3H) Mass Spec: ES + 306preT/IAR0Em@mipke 128
1-(3-ethyl-2, 3,4, 5-tetrahydro-1H benzqé3d] azepi n-7-y1) - 3- phenyl propan- 1- one
Hydrochl oride 10 NVR '"H NWR (400 MHz,™D20) 5 7.65 - 7.73 (m 1H), 7.62 (s,
1H), 7.13 - 7.3%(m 6H), 3.60 - 3.76 (m 4H), 2.83 - 3.33 (m 10H), 1.23 -
1.39 (m 3H) Masjs Spec: ES + 308 2.129 Exanple 129 15

1- ( 3- cycyohydt Y~ 237 et r dr o- 1H benzo[ d] azepi n- 7-y1) - 3- phenyl propan-1
-one N 11" VR X ) 13) 5 ppm1.55 - 1.79 (m 2 H 1.82 - 2.01
(m 2H 2.01 - 2.15 (AT 2 H 2.46 (br. s., 4 H 2.72 - 2.86 (m 1 H 2.92
- 303(m 4H 3.01- 314 (m 2H 3.20- 3.36 (m 2 H 7.09 - 7.42 (m 6
H) 7. 643-Cycob31-\iturar-3 H)mdy5 2,3 3p@eirah{d®- 1H-Behdo[d|¥EDine-7-carboxamide

2010/ 007382PCT/ GB2009/ 001774 97 OH

1-(3-cy ~ Rr.SnAnD- r I Qz nzal zeni n-7-y1),- 3-nhenyl pr.opan- 1
*01 For nraREMiRTR T oD S “Ceat sh TR 7o gt P
4.49 - 4396 AHR290Hpr; s JFHBR.77 - 3.88 On, (1KY, 2BH)br. 2 4HR 2.03 - 265 (mn2HB 187 ; 2.00 G 2HR. 80
(m 2k) 162118 @m #n42 (m 4H), 1.66 - 2.13 (m 4H) 5 Mass Spec: ES + 336
2.131 Exanple 131

1-(3- cy&L%EutcygSq%%S, 4, 5-tetrahydro- 1H benzo[ d] azepi n- 7-y1) - 3- phenyl propan- 1
-one O- Mt AV~ &xi fie NVR: 114 NWR (400 MHz, CDCl13) 6 ppm1.54 - 1.81 (m 4
H 1.93 (br. s., 2 H 2.01 - 2.18 (m 2 H 2.45 (br. 10 s., 3 H 2.73 -3.06
(m 6 H9BEempled8 22 (m 2 H 3.61 (s, 3 H 6.69 (s, 1 H 6.76 - 6.90 (m 1
H 7.04 - 7.13 (m 1 11)7.13 -7.21 (m 3 11)7.21 -7.34 (m 2 11) Mss Spec:
ES + 363 ,2.132 Exanple 132

SO

3-cyclobutyl-N-((2-methylfuran-3-yl)methyl)-2,3,4,5-tetrahydro-1H-benzo[ d]azepine-7-carboxamide

10 'H NMR (400 MHz, DMSO-d6) & 8.60 - 8.73 (m, 1H), 7.55 - 7.64 (m, 2H), 7.37 - 7.44 (m, 1H), 7.15 - 7.23 (m,
1H), 6.31 - 6.38 (m, 1H), 4.15 - 4.25 (m, 2H), 2.87 (br. 5., SH), 2.22 - 2.45 (m, 7H), 1.94 - 2.07 (m, 2H), 1.72 -
1.87 (m, 2H), 1.48 - 1.67 (m, 2H)

Mass Spec: ES* 339

2.91 Example 91

O;:Kuj\@GN@

3-cyclobutyl-N-((2,5-dimethylfuran-3-yl)methyl)-2,3,4,5-tetrahydro-1H-benzo[d]azepine-7-carboxamide

15

'H NMR (400 MHz, DMSO-dg) & 8.58 - 8.65 (m, 1H), 7.54 - 7.62 (m, 2H), 7.15 - 7.20 (m, 1H), 5.93 (s, 1H),
4.10 - 4.15 (m, 2H), 2.82 - 2.90 (m, 4H), 2.72 - 2.79 (m, 1H), 2.34 (br. s., 4H), 2.21 (s, 3H), 2.16 (s, 3H), 1.96 -
2.05 (m, 2H), 1.72 - 1.84 (m, 2H), 1.51 - 1.66 (m, 2H)

20 Mass Spec: ES™ 353

2.92 Example 92



HO 15

1- (3-cycl obutyl-2, 3,4, 5-tetrahydro- 1H benzo[ d] azepi n-7-y1) - 3- phenyl propan- 1
-one oxi ’eoNMR/0013821 NVR (400 MHz, CDC13) 6 7.03 - 7.61rCmGHE2A®)Y0013402 -
3.12 (m 2H), 2.85 - 3.01 (m 611), 2 ZB - 2.8 (m 1H), 2.47 (br. s., 4H),
2.02 - 2.17 (m 2H), 1.84 - 2.02 (m §H), 1.48 - 1.79 (m 2H) Mass Spec: ES
+ 349 2.133 Exanpl epgl33 WD 2010/ 007382PCT/ GB2009/ 001774 98

3-cycl ob nyl bug=1-en-2-yl1)-2, 3, 4, 5-tetrahydro- 1H benzo[ d] azepi n

wyl-(4-p
e NNR:FWA{%O 3,8 7.13 - 7.40 (m 7H), 7.02 - 7.13 (m
1H, 5 2¢ - 838 (

.04 (s7 1H), 2.93 (br. s., 4H), 2.68 - 2.86 (m
5H), 2.47 (br. s., 4H), 1.99 - 2.17 (m 2H), 1.82 - 2.00 (m 2H), 1.51 - 5

1.79 (m 2 Mass Spec: ES + 332 2.134 Exanple 134

1- ( 3- cyttyehenty-N-(5-Griflsogmethyuring iy metid) B 4 S ofehlzce i -brozal diazppite-1-carboxaniidel - 1H- p
yrazol 3-yl)propan-1-one 10 NMR 111 NWR (400 MHz, CDCl13) 8 7.67- 7.82 (m
2|'|) 7. 'BAMR Go@lHEoMId,) 5 §9429.04 (h, BB 3(5171 7Xkllm, 26, 04s - © 25, ﬁm 7.13)7.183m85 (s,

3 388 et M il o35 07 obd ol w8528 a8 80 Bl 810,

2H) , 3.68s., ZH),A90(¢ hp8 @LPHMR4%- Spdo; 2HES + 338 2. 135 Exanple 135 OH / i

NN 15/ \ INO \,/7N

1- (3- cyMahs@bpat b &33 4, 5-tetrahydro-1H benzo[ d] azepi n-7-y1)-3-(1-nmethyl -1Hp
yrazol - 3-yppr opan-1 - ol

2.93 Example 93

o;jqA ”)(LQ/\)N_Q

3-cyclobutyl-N-((2,5-dimethyloxazol-4-yl)methyl)-2,3 4,5-tetrahydro-1H-benzo[d]azepine-7-carboxamide

10 'H NMR (400 MHz, DMSO-dg) 5 8.65 - 8.75 (m, 1H), 7.54 - 7.66 (m, 2H), 7.12 - 7.22 (m, 1H), 4.15 - 4.25 (m,
2H), 2.81 - 2.93 (m, 4H), 2.69 - 2.80 (m, 1H), 2.22 - 2.43 (m, 10H), 1.94 - 2.07 (m, 2H), 1.71 - 1.86 (m, 2H),
1.50 - 1.67 (m, 2H)

Mass Spec: ES* 354

2.94 Example 94

O
N/@pﬁj\@()»:@

3-Cyclobutyl-N-((1-methyl-1H-pyrazol-4-yl)methyl)-2,3,4,5-tetrahydro-1 H-benzo[ d]azepine-7-carboxamide

15

'H NMR (400 MHz, MeOD) & 7.54 - 7.59 (m, 3H), 7.45 (s, 1H), 7.16 - 7.22 (m, 1H), 4.39 (s, 2H), 3.84 (s, 3H),
2.97 (br. 5., 4H), 2.77 - 2.89 (m, 1H), 2.47 (br. 5., 4H), 2.05 - 2.15 (m, 2H), 1.87 - 2.00 (m, 2H), 1.62 - 1.78 (m,
2H)

20 Mass Spec: ES* 339

2.95 Example 95



NVR 11-1 NMR (400 MHz, MeOD) 8 7.35 - 7.54 (m 1H), 6.94 - 7.24 (m 3H),
5.94 - 6.21 (m 1H), 4.46 - 4.71 (m 1H), 3.69- 3.90 (m 3H), 2.75 -3.04
(m 5H), W02910/00238Z3 (m 6H), 1.84 - 2.28 (m 5H), 1.55rPcTIGERBY001773H)

Mass Spec: ES + 323 (M 16) 20 2.136 E>§§rrpl e 136 WO

2010/ 007382PCT/ GB2009/ 001774 99

3-cycl obutyl-7- (1Orret hoxy-3- (1-met hyl- 1H pyrazol - 3-y1) propyl )-2,3,4,5-tetra
hydro 1H benzo[ d] §zepi ne Hydrochl oride NWVR 11-1 NWR (400 MHz, MeOD) 8

(m 3H), 6.31 - 6.53 (m 1H), 4.10 - 4.26 5
3H)F 760 - 3.85 (m 4H), 3.33 - 3.50 (m 2H),

: : 296(m 4H), 2.26 - 2.62 (m 4H), 1.68 - 2.22
(m 4H) Mass Spec: ES + 322 (M32) 2.137 Exanple 137 10

1- (3-cycl obutyl-2, 3, 4, 5-tetrahydro- 1H benzo[ d] azepi n-7-y1) - 3- (1- met hyl - 1H-p
yrazol - %CWOPwldﬁréﬂrfﬂyldH-mzol-ﬂal)mmhyl}\lbmﬂﬁ(elrmdrm-liﬂ;bem@E)Zepale%cghox(dsl;de 1H),
7.06- 7.18 (m 3H), 6.09 (s, 1H, 4.52 -4.70 (m 1H), 3.66 - 3.79 (m 3H),
2 79 - 3HONMR (300 Mz, Df&is@lmys #6213.70 W, 124)7.552 749 (rﬁ B, 7%4,(5 41*19 7 14 B0 (m, Z19 (M

o aa Ryl 03 e Bl oA A St i B 1y iy 0P 099 et hy
PPi pev | (i, PILL.90 ) et s 2N 495 1.@Hm, 2H), 1.32 (t, 3H)

Mass Spec: ES* 353

2.96 Example 96

O
7 N

3-Cyclobutyl-N-((1,3,5-trimethyl-1H-pyrazol-4-yl)methyl)-2,3,4,5-tetrahydro-1H-benzo[d]azepine-7-

10 carboxamide

'H NMR (400 MHz, DMSO-d6) & 8.39 - 8.50 (m, 1H), 7.53 - 7.63 (m, 2H), 7.12 - 7.21 (m, 1H), 4.12 - 4.22 (m,
2H), 3.35 (s, 3H), 2.80 - 2.92 (m, 4H), 2.67 - 2.79 (m, 1H), 2.33 (br. s., 4H), 2.20 (s, 3H), 2.10 (s, 3H), 1.94 -
2.05 (m, 2H), 1.70 - 1.84 (m, 2H), 1.47 - 1.67 (m, 2H)

Mass Spec: ES” 367

15 2.97 Example 97

0]

3-Cyclobutyl-N-((1,5-dimethyl-1H-pyrazol-4-yl)methyl)-2,3,4,5-tetrahydro- 1 H-benzo{d]azepine-7-

carboxamide

'H NMR (400 MHz, DMSO-d6) 5 8.54 - 8.65 (m, 1H), 7.52 - 7.65 (m, 2H), 7.25 (s, 1H), 7.12 - 7.21 (m, 1H),
20 4.16 - 4.26 (m, 2H), 3.34 (s, 3H), 2.86 (br. s., 4H), 2.68 - 2.79 (m, 1H), 2.39 (br. s., 4H), 2.19 - 2.25 (m, 3H),
1.94 - 2.07 (m, 2H), 1.69 - 1.85 (m, 2H), 1.50 - 1.67 (m, 2H)

Mass Spec: ES* 353



111 NVR (400 Mz, MeOD) 8 7.00 - 7.16 (m 3H), 4.42 -4.64 (m 1H), 4.27

-4.34 (m 1H), 3.80 -4.01 (m 1H), 2.78 -3.12 (m 6H), 2.36 - 2.63 (m 5H),

1.61 -2

139

. AoQmo/maidy, 1.05 - 1.44 (m 4H) 30 100 MS ES pCTRE20®/M3H4Exanpl e

1-(4-(2-(3-cycl obutyl-2, 3,4, 5- tetrahyépo 1H benzo[ d] azepi n- 7-y1) - 2- hydr oxye
t hy Dpi pfjslﬂlamgllgw)et hanone 10 11-1 NWR (400 MHz, MeOD) 7.00- 7.18 (m

3.16 (m 1H),

1.91 -

4(m 1H), 4.42 -4.55 (m 1H), 3.84 - 3.96 (m 1H), 3.01 -
2.86- 3.01 (m 5H), 2.46 - 2.69 (m 5H), 2.05 -2.20 (m 5H),
1.31

2.05 (m 20), 1.62 - 1.91 (m 6H), 1.48 - 1.62 (m 1H), 1.03 -

(mZH)“T\ N_<>

10

15

20

3-Cyclobutyl-N-((1,3-dimethyl-1H-pyrazol-4-yl)methyl)-2,3,4,5-tetrahydro-1 H-benzo[ d]azepine-7-

carboxamide

'"H NMR (400 MHz, DMSO-d6) & 8.54 - 8.63 (m, 1H), 7.54 - 7.66 (m, 2H), 7.46 (s, 1H), 7.13 - 7.20 (m, 1H),
4.16 - 4.26 (m, 2H), 3.69 (s, 3H), 2.81 - 2.95 (m, 4H), 2.68 - 2.80 (m, 1H), 2.24 - 2.43 (m, 4H), 2.09 (s, 3H),
1.94 - 2.06 (m, 2H), 1.71 - 1.85 (m, 2H), 1.49 - 1.67 (m, 2H)

Mass Spec: ES* 353

2,99 Example 99

0]
AT

3-Cyclobutyl-N-((1-ethyl-3-methyl-1H-pyrazol-4-yl)methyl)-2,3 ,4,5—tetrahydro; 1H-benzo[d]azepine-7-

carboxamide

'H NMR (400 MHz, DMSO-de) & 8.53 - 8.64 (m, tH), 7.57 - 7.66 (m, 2H), 7.51 (s, 1H), 7.17 (d, J = 7.58 Hz,
1H), 4.18 - 4.26 (m, 2H), 3.92 - 4.03 (m, 2H), 2.87 (br. s., 4H), 2.70 - 2.81 (m, 1H), 2.27 - 2.43 (m, 4H), 2.13
(s, 3H),.1.95 - 2.07 (m, 2H), 1.78 (br. s, 2H), 1.49 - 1.68 (m, 2H), 1.26 - 1.34 (m, 3H)

Mass Spec: ES™ 367
2.100 Example 100

3-cyclobutyl-N-((1-ethyl-1H-pyrazol-5-yl)methyl)-2,3,4,5-tetrahydro-1H-benzo[d]azepine-7-carboxamide

'H NMR (400 MHz, DMSO-dg) & 8.82 - 8.93 (m, 1H), 7.55 - 7.70 (m, 2H), 7.29 - 7.38 (m, 1H), 7.15 - 7.23 (m,
1H), 6.09 - 6.18 (m, 1H), 4.46 - 4.55 (m, 2H), 4.09 - 4.19 (m, 2H), 2.81 - 2.95 (m, 4H), 2.68 - 2.80 (m, 1H),
2.34 (br. s., 4H), 1.93 - 2.10 (m, 2H), 1.70 - 1.85 (m, 2H), 1.49 - 1.67 (m, 2H), 1.24 - 1.34 (m, 3H)



2. 140 Exanple 140 20

(3-cycl obutyl-2, 3,4, 5-tetrahydro- 1H benzo[ d] azepi n- 7- yOret hanol | HNVR: 1|1
NVR (400 Wbizpioke@i8p 7.01 - 7.15 (m 3H), 4.55 (s, 211) pCZ/Gi2009/@1103 (m
5H), 2.30- 2.61 (m 4H), 2.05 - 2.19 ( 2H), 1.86- 2.04 (m 211), 1.59 -
1.81 (m 2H) 25 M5 ES+ : 232 2.141 Exanple 141 30 OH

1- ( 3- cyphRbdVds* 2533, 4, 5-t et rahydr o- 1H benzo[ d] azepi n- 7-yDet hanol 101

| HNVR: 1HNVR (400 MHz, MeOD) *7.04 - 7.16 (m 3H), 4.75- 4.81 (m 1H), 2.81

-298 [ 2.59 (m 4H), 2.07 -2.17 (m 2H), 1.89 -2.03 (m
%@1&*&%?0(m 2H), 1.39 - 1.46 (m 3H) MS ES+ : 246 2.142 Exanpl e

142 racem c

O

3-Cyclobutyl-N-((1,3-dimethyl-1H-pyrazol-5-yl)methyl)-2,3,4,5-tetrahydro- 1 H-benzo[ d]azepine-7-

5 carboxamide

'"H NMR (400 MHz, DMSO-d6) & 8.77 - 8.89 (m, 1H), 7.54 - 7.71 (m, 2H), 7.17 - 7.27 (m, 1H), 5.92 (s, 1H),
4.36 - 4.49 (m, 2H), 3.71 (s, 3H), 2.89 (br. s., 4H), 2.70 - 2.83 (m, 1H), 2.34 (br. s., 4H), 1.96 - 2.11 (m, SH),
1.80 (br. s., 2H), 1.49 - 1.69 (m, 2H)

Mass Spec: ES* 353

10 2.102 Example 102

Cl 0
= N
N S
N-N_
N-((4-chloro-1-methyl-1H-pyrazol-5-yl)methyl)-3-cyclobutyl-2,3,4,5-tetrahydro-1H-benzo[d]azepine-7-

carboxamide

'H NMR (400 MHz, DMSO-dg) & 8.76 - 8.92 (m, 1H), 7.58 - 7.65 (m, 2H), 7.49 (s, 1H), 7.17 - 7.22 (m, 1H),
15 4.47 - 4.54 (m, 2H), 3.84 (s, 3H), 2.88 (br. 5., 4H), 2.70 - 2.81 (m, 1H), 2.34 (br. 5., 4H), 1.95 - 2.07 (m, 2H),
1.78 (br. 5., 2H), 1.51 - 1.67 (m, 2H)

Mass Spec: ES™ 373

2.103 Example 103

SRR @R
/

20 3-Cyclobutyl-N-((1-methyl-1H-pyrazol-3-yl)methyl)-2,3,4,5-tetrahydro-1H-benzo[d]azepine-7-carboxamide



1- (4-(3-(3-cyclobutyl-2, 3,4,5-tetrahydro- 1H benzo[ d] azepi n-7-y1) - 2- hydr oxyp
ropyl ) pi peridin-1-yl)ethanone 15 Ili NWR (400 MHz, MeOD) 8 6.92 - 7.09 (m
3H), 4.38ve4obvoo¢sse 1H), 3.81 - 3. 96 (m 2H), 3.01 - 3. PCT(GB20M¥01772. 81
-2.98 (m 5H), 2.38 -2.76 (m 7H), % -2.18 (m 5H), 1.90 - 2.04 (m 2H),
1.61 - 1.89 (m 5H), 1.28 - 1.48 (m 0.83 - 1.27 (m 2H) Ms ES+ :385

20 2. 143{1@&&%&)%&4&\4@5 3870, 88 (m, 1), 750 770&11 3H), 7.12 - 724 1H)'§)o7 6.14 (m,
8¢

2- (3-cycl obutyl-2 et rahydro-1 enzo azepin-7- r|d|n 2-ype
t hanol ~ 1H) 433 1444 %Iﬁo%ﬂgl\m?m r?/ééDP%(HBSWJ- 643,01( AD: 20 (br3 1.79(bg % (m
1H), 7.2&1!;,}48715?(:@@)1!-1) 7.26 - 7.37 (m 30 1H), 6.85 - 7.02 (m 3H), 4.86
-497(m 1H), 304- 3.14 (m 1H), 2.77 - 2.98 (m 6H), 2.46 (br. s.,

2. M4 %%s@ , 1.87 - 2.03 (m 2H), 1.57 - 1.82 (m 2H) M ES+
323 wWo S oA G 37382F>cT/ GB2009/ 001774 102 2.144 Exanpl e 144 racemic
1- (3- cyclobutyl 2,3,4,5-tetrahydro- 1H benzo[ d] azepi n-7-y1)-3-(pyridin-4-yl)
pr opah- 2104 [Exanple 104 | | \VR (400 MHz, MeOD) 8 8.29 - 8.36 (m 2H), 7.19 - 7.28
(m 2H), 6.88 - 7.02 (m 3H), 3.94 -4.03 (m 1H), 2.75 -2.91 (m 6H), 2.59
-273(m 3H) 2043(br s., 4H) 1.99 - 2.12 (m 2H), 1.82 - 1.98 (m

1.55 - MS ES+ :337 15 2.145 Exanpl e 145

2 (3 cycl @b y1N2 3-te,¢a®ro 1H— benzo[ d] azepi n-7-y1)-1-(pyridin-3-yl)
et hanol N’N

3-cyclobutyl-N-(1-(1-ethyl-1H-pyrazol-3-yl)ethyl)-2,3,4,5-tetrahydro-1 H-benzo[d]azepine-7-carboxamide

'H NMR (400 MHz, DMSO-dg) & 8.45 - 8.61 (m, 1H), 7.53 - 7.67 (m, 3H), 7.11 - 7.21 (m, 1H), 6.08 - 6.19 (m,
1H), 5.13 - 5.26 (m, 1H), 3.99 - 4.10 (m, 2H), 2.86 (br. 5., 4H), 2.66 - 2.78 (m, 1H), 2.33 (br. 5., 4H), 1.98 (d, J
10 =7.33 Hz, 2H), 1.70 - 1.84 (m, 2H), 1.48 - 1.66 (m, 2H), 1.39 - 1.47 (m, 3H), 1.33 (m, 3H)

Mass Spec: ES* 367

2.105 Example 105

3-Cyclobutyl-N-((1-ethyl-1 H-pyrazol-3-yl)methyl)—2,3,4,5-tetrahydro- 1H-benzo[d]azepine-7-carboxamide

15 'H NMR (400 MHz, DMSO-d6) & 8.69 - 8.84 (m, 1H), 7.55 - 7.70 (m, 3H), 7.13 - 7.23 (m, 1H), 6.06 - 6.16 (m,
1H), 4.33 - 4.46 (m, 2H), 4.02 - 4.11 (m, 2H), 2.87 (br. s., 4H), 2.69 - 2.82 (m, 1H), 2.35 (br. s., 4H), 1.93 -
2.09 (m, 2H), 1.70 - 1.87 (m, 2H), 1.48 - 1.68 (m, 2H), 1.28 - 1.39 (m, 3H)

Mass Spec: ES* 353

2.106 Example 106

Cl 0o

oT N

OO0
-/

20



20 111 NVR (400 MHz, CDC13) 8 8.61 -8.62 (m 1H), 8.53 -8.55 (m 1H), 7.73
-7.75 (m 1H, 7.28 -7.31 (m 1H), 7.03 - 7.05 (m 1H), 6.96 - 6.98 (m
2H), 4.92veo40B%o0¢3se 1H), 2.88 - 3.04 (m 2H), 2.86 (s, 2drGR2000{w4 1H),
2.53 (s, 1H), 2.44 (s, 4H), 2.04 - mjﬁg(m 2H), 1.63 (s, 2H), 1.58 - 1.72
(m 21-1). 25 M5 ES+ : 323 2.146 Exanpl'e 146 racem c 30

1- (4- ( 2n((@:chibfol 101V p a3ty Rndifhy hd]ig: 1- hydr oxye
thyl)pl (e(el di QJPlgl)e%)ﬁanon}éﬁmrﬁ@ ﬁpé{&m%ghgg&ﬁlz Nez%mofaljaze 9'257 - 7.09 (m
3H), i°"%“‘£“6 (m 1H), 3.97 (br. s., 1H), 3.54 - 3.69 (m 1H), 3.01 -3.13
(m 111, 2.73 -2.99 (m 6H), 2.34 - 2.69 (m 6H, 2.05 - 2.20 (m 5H),
1.84 - M N8R(400 M3H) DMSO5K) 5-8.614. -85 (uy 1H4,H)95 (4 105 7.58 - B (iypHR 113 - B2\m, B+ : 371
2. 147 4

1-(4- E&(WJ&(E" %H 999 412 (m ZH) 21§7r%)f1yd o) 7113—?- brerslz% % j%szezp?’]n(mf})l)lf i (bhydr oxyp
r opyppi H6§(’?I2¥[br18§ah39l #e - racemate 15 111 NVR (400 MHz, MeOD)
86. 92 -7.06 (m 3 H, 442 -453 (m 1H, 3.80 - 3.98 (m 2 H, 2.98 -3.17
(m 1 Hylass8pe¢ES 3. 97 (m 5 H), 2.34 - 2276 (m 9 H), 2.06 - 2.18 (m 2 H,
189-204(in 2 H, 1.59 - 1.89 (m 5H, 1.26- 1,48 (m 2 H, 1.11 (m

5 H M ES 53,9%720 2. 148 Exanpl e 148
1-(4-(3- (3 cyc obutyl-2, 3,4, 5-tetrahydro-1H benzo[ d] azepi n-7-y1) - 2- hydr oxyp
ropyppi peri di n- | ->(/)I ) et hanone - single enantioner 1

3-Cyclobutyl-N-((1,5-dimethyl-1H-pyrazol-3-yl)methyl)-2,3,4,5-tetrahydro-1H-benzo[ d]azepine-7-

10 carboxamide

'H NMR (400 MHz, DMSO-d6) & 8.67 - 8.80 (m, 1H), 7.55 - 7.68 (m, 2H), 7.13 - 7.25 (m, 1H), 5.90 (s, 1H),
4.24 - 436 (m, 2H), 3.63 (s, 3H), 2.70 - 2.81 (m, 1H), 2.88 (br. s., 4H), 2.34 (br. s., 4H), 2.19 (s, 3H), 2.02 (br.
s., 2H), 1.79 (br. s., 2H), 1.60 (br. 5., 2H)

Mass Spec: ES* 353

15 2.108 Example 108

O
7 N
O~y -0
/

3-Cyclobutyl-N-((1-methyl-5-phenyl-1H-pyrazol-3-yl)methyl)-2,3,4,5-tetrahydro- 1 H-benzo[d]azepine-7-

carboxamide

'H NMR (400 MHz, DMSO-d6) 5 8.77 - 8.86 (m, 1H), 7.58 - 7.70 (m, 2H), 7.36 - 7.55 (m, SH), 7.14 - 7.23 (m,
20 1H), 6.26 - 6.33 (m, 1H), 4.36 - 4.49 (m, 2H), 3.80 (s, 3H), 2.87 (br. 5., 4H), 2.68 - 2.79 (m, 1H), 2.34 (br. s.,
4H), 1.93 - 2.08 (m, 2H), 1.70 - 1.86 (m, 2H), 1.49 - 1.67 (m, 2H)

Mass Spec: ES* 415

2.109 Example 109



25 |HNVR (400 MHz, MeOD) 5 M5 ES+ : 30 2. 149 Exanple 149 104
1-(4-(3-(3-cyclobutyl-2, 3, 4,5-tetrahydro-1H benzo[ d] azepi n-7-y1) - 2- hydr oxyp
ropyppi pewoanr/a73sk) et hanone - single enantionmer 5 11- PCREB20§0A0077WHz,
MeOD) 8 MS ES+ : 2. 150 Exanple 150 (rg(pem' c) 10
1-(4-(2-(3-cycl obutyl-2, 3,4, 5-tetrahydro- 1H benzo[ d] azepi n-7-y1) - 1- hydr oxye
t hyl ) pi peri di n-1-yl) py opan- 1- one NVR (400 WHz, MeOD) 8 6.72 - 6.88 (m
3H), 4.38g(hr. 1 .79 (br. s., 1H), 3.32 - 3.44 (m 1H), 2.76 15 -
290(@{?@” @ 2.12 -2.48 (m 8H), 1.90 (br. s., 2H),
1.63 - @nN3HT 1 1./59 4H), 1.13 (br. s., 2H), 0.85 - 0.96
(m 3H Ms ES+ 1385 20 2. 15 Exanpl e 151 racem c

2- (3-cycl obutyl-2, 3, 4, 5-tetrahydro- 1H benzo[ d] azepi n-7-y1) - 1- (t et rahydr o- 2H
- pyran- Mcyloywlﬁ\&ﬁbmemﬂ 3(thiophdoR/ 1 UDRYrdvbds, yDivle Of)-2,.8,4 5-t@@hydro7/IHD8 (m 3H), 3. 90

- 4.06 t(efﬂo[d?digpmca ABoxamite 62 (M 1H) 3.37 - 3.45 (m 1H), 2.75 -2.99 (m
7H), 2.32 - 6 (m 5H), 2.05 - 2.19 (m 2H), 1.87 - 2.04 (m 2H), 1.38-

1.85
(my M (40(}M§Iz, DMSO-d6) & 8.87 - 8.97 (m, 1H), 7.58 - 7.69 (m, 2H), 7.37 - 7.44 (m, 1H), 7.30 - 7.37 (m,
5 1H), 7.17 - 7.26 (m, 1H), 7.00 - 7.08 (m, 1H), 6.49 (s, 1H), 4.45 - 4.57 (m, 2H), 3.83 (s, 3H), 2.88 (br. s., 4H),
2.70 - 2.82 (m, 1H), 2.35 (br. s., 4H), 1.93 - 2.08 (m, 2H), 1.70 - 1.88 (m, 2H), 1.49 - 1.68 (m, 2H)

Mass Spec: ES* 421

2.110 Example 110
O
N
0

10 3-Cyclobutyl-N-((3,5-dimethyl-1-phenyl-1H-pyrazol-4-yl)methyl)-2,3 4,5-tetrahydro- 1 H-benzo[d]azepine-7-

carboxamide

'H NMR (400 MHz, MeOD) § 7.55 - 7.60 (m, 2H), 7.47 - 7.55 (m, 2H), 7.37 - 7.47 (m, 3H), 7.16 - 7.22 (m,
1H), 4.43 (s, 2H), 2.91 - 3.03 (m, 4H), 2.77 - 2.88 (m, 1H), 2.38 - 2.56 (m, 4H), 2.27 - 2.35 (m, 6H), 2.05 - 2.16
(m, 2H), 1.86 - 1.99 (m, 2H), 1.60 - 1.78 (m, 2H)

15 Mass Spec: ES* 429

2.111 Example 111

3-Cyclobutyl-N-((1-methyl-1H-pyrrol-2-yl)methyl)-2,3 4,5-tetrahydro-1H-benzo[d]azepine-7-carboxamide

'"H NMR (400 MHz, MeOD) & 7.51 - 7.60 (m, 2H), 7.11 - 7.25 (m, 1H), 6.56 - 6.66 (m, 1H), 6.02 - 6.09 (m,
20 1H), 591 - 5.99 (m, 1H), 4.53 (s, 2H), 3.61 (s, 3H), 2.89 - 3.04 (m, 4H), 2.76 - 2.88 (m, 1H), 2.47 (br. s., 4H),
2.04 - 2.16 (m, 2H), 1.84 - 2.00 (m, 2H), 1.59 - 1.78 (m, 2H)



2.152 Exanple 152 5
1-((3S)-3-(3-(3-cycl obutyl1-2, 3,4, 5-tetrahydro-1H benzo[ d] azepi n-7-y1) - 2- hyd
r oXypr opywpizpawvaodisa- 1- ypet hanone | HNVR (400 MHz, CDC13pc@/qrooolooifr4- 1. 31

(m 1 H 1.58 (br. s., 13 H 2.01 2%% (m 5H 2.77 (d, J=2.02 Hz, 11 H)

3.61 - 4.04 (m 2 H 4.25 - 4.49 (m H 6.96 (br. s., 2 H 7.05 (d,

J=7. 83 Hzes sdecH)s 388 MS ES+ : 385 2. 153 Exanple 153 15 OH O

1- (44(3-cycl obutyl-2, 3,4, 5-tetrahydro-1H benzo[ d] azepi n-7-yOnret hyl ) - 4- hydr o
XYy pi pe%gg}mm%ei ropan 1-one 20 IH NWR (400 MHz, DVsO-d6) 8 ppm 0.81 -

0.96 ( 1.40 (m 4H) 1.42 - 1.61 (m 2 H 1.62 - 1.80 (m 2
H)186- 03(m2H)211- 35(m6H)2.54(s,2|—|)2.60-2.87(m
3.11 - 2(m110 344-357(m 1H 3.93- 4.08(m 1H 4. 29

(s 1H)¢/&Q 2) M5 ES+ : 371

3-cyclobutyl-N-((1,5-dimethyl-1H-pyrrol-2-yl)methyl)-2,3,4,5-tetrahydro-1H-benzo[d]azepine-7-carboxamide

5 'H NMR (400 MHz, DMSO-dg) 6 8.52 - 8.62 (m, 1H), 7.56 - 7.68 (m, 2H), 7.14 - 7.21 (m, 1H), 5.81 - 5.88 (m,
1H), 5.64 - 5.70 (m, 1H), 4.34 - 4.45 (m, 2H), 3.41 (s, 3H), 2.81 - 2.94 (m, 4H), 2.70 - 2.81 (m, 1H), 2.34 (br.
5., 4H), 2.14 (s, 3H), 1.95 - 2.07 (m, 2H), 1.70 - 1.85 (m, 2H), 1.51 - 1.67 (m, 2H)

Mass Spec: ES* 352

2.113 Example 113

o)

N-((1H-Imidazol-2-yl)methyl)-3-cyclobutyl-2,3,4,5-tetrahydro-1H-benzo[d]azepine-7-carboxamide

'"H NMR (400 MHz, MeOD) & 7.58 - 7.69 (m, 2H), 7.17 - 7.24 (m, 1H), 6.97 (s, 2H), 4.60 (s, 2H), 2.98 (br. s.,
4H), 2.77 - 2.89 (m, 1H), 2.48 (br. s., 4H), 2.06 - 2.16 (m, 2H), 1.87 - 2.00 (m, 2H), 1.62 - 1.78 (m, 2H)

Mass Spec: ES* 325

15 2.114 Example 114

3-Cyclobutyl-N-((1-methyl-1H-imidazol-5-yl)methyl)-2,3 4,5-tetrahydro- 1 H-benzo[d]azepine-7-carboxamide

'H NMR (400 MHz, MeOD) 5 7.57 - 7.63 (m, 3H), 7.18 - 7.25 (m, 1H), 6.96 (s, 1H), 4.60 (s, 2H), 3.72 (s, 3H),
2.94 - 3.04 (m, 4H), 2.79 - 2.91 (m, 1H), 2.50 (br. 5., 4H), 2.07 - 2.18 (m, 2H), 1.88 - 2.02 (m, 2H), 1.62 - 1.80
20 (m, 2H)

Mass Spec: ES* 338



25 2.154 Exanple 154 WO 2010/ 007382PCT/ GB2009/ 001774 106
cycl obuty1(3-(2-(3-cycl obutyl -2, 3,4, 5-tetrahydro-1H benzo[d] azepin-7-yl)-1-
hydr oxyetwol2ppigoesszdi n- 1yl ) met hanone | FI NVR (400 MHPCTMIB2D)9/®16484 -
7.09 (m 3 H 4.43 -4.66 (m 1 H) 3.7%2 3949 (m 1 H 3.52 - 3.66 (m 15
H)3.35-347(m1H)2.93-3.02( 1 H 2.8 -2.93 (m 4 H 2.76 -
83(n)1135ﬂ;‘|;|_§,§175-2.65(m 1 H 2.52-2.59 (m 1 H 2.47 (s, 411) 2.06
-235( 1.78 -2.05 (m 5 H 1.52- 1.78 (m 4 H 1.16- 1.43 (m 3
H. M5 ES + 411 10 2. 155 Exanple 155 OH 15
cycl obut y1(4((3 ycl obutyl- 2, 3, 4, 5-tetrahydro- 1H benzo[ d] azepi n- 7- yOret hyp-
4- hydr oxypi met one NVR (400 MHz, DVMSO-d6) 8 ppm 1.12 -
1.36 ( H)f1.4 . 85N 6 H 1.87 -2.10 (m 6 H 2.15 - 2.39 (m 4 H
2.53 (s, H 2.59 ¥ X (m 6 H 3.03- 3.23(m 2 H 3.28- 3.39 (m 1
H 3.87 -4.03 (m 1 H 20 4.27 (s, 1 H 6.75- 6.99 (m 3 H M ESt+ :397 25
2. 156 EX38R|18-idoBbtyl-2,3 4,5-tetrahydro-1H-benzo[d]azepine-7-carboxamide.

MS ES":337 (M+H)

5 'H NMR (400 MHz, CDCly): § 7.49 - 7.57 (m, 2H), 7.28 - 7.40 (m, 5H), 7.11 - 7.16 (m, 1H), 4.63 - 4.68 (m,
2H), 2.91 - 2.98 (m, 4H), 2.55 - 2.64 (m, 4H), 2.16 - 2.22 (m, 2H), 1.74 - 1.86 (m, 1H), 0.89 - 0.96 (m, 6H)

2.116 Example 116

sUssace”

(1-Benzylpiperidin-4-yl)methyl 3-ethyl-2,3,4,5-tetrahydro- 1H-benzo[d]azepine-7-carboxylate

10 'H NMR (400 MHz, DMSO-d6) & 7.60 - 7.67 (m, 2H), 7.14 - 7.29 (m, 6H), 4.01 - 4.08 (m, 2H), 3.38 (s, 2H),
2.81 - 2.89 (m, 4H), 2.71 - 2.79 (m, 2H), 2.37 - 2.49 (m, 6H), 1.81 - 1.91 (m, 2H), 1.58 - 1.69 (m, 3H), 1.15 -
1.29 (m, 2H), 0.89 - 0.97 (m, 3H)

Mass Spec: ES* 407

2.117 Example 117

Feoaas@¥

Piperidin-4-ylmethyl 3-ethyl-2,3,4,5-tetrahydro- 1H-benzo[d]azepine-7-carboxylate

'"H NMR (400 MHz, D,0) & 7.84 - 7.92 (m, 2H), 7.34 - 7.42 (m, 1H), 4.21 - 4.30 (m, 2H), 3.70 - 3.82 (m, 2H),
3.43 - 3.51 (m, 2H), 3.13 - 3.34 (m, 6H), 2.98 - 3.12 (m, 4H), 2.13 - 2.26 (m, 1H), 2.02 - 2.11 (m, 2H), 1.52 -
1.66 (m, 2H), 1.28 - 1.37 (m, 3H)

20 Mass Spec: ES™ 316

2.118 Example 118



1-((3R)-3-(3-(3-cycl obutyl-2, 3, 4, 5-tetrahydro- 1H benzo[ d] azepi n-7-y1) - 2- hyd
roxypropyl ) pi peridin-1- 30 yl)ethanone 1IHNVR (400 MHz, MeOD) 8 6.85 -
7.11 (m ‘8ol2bjo/097389 - 4.43 (m 1 H 3.68 - 3.98 (m 2 FPpC2idR0e9/@17179 (m 9
11) 2.28 -2.57 (m 5 H 1.55-2.18 (m_9 11) 1.01 - 1.55 (m 8 H WD
2010/ 007382PCT/ GB2009/ 001774 107 M5 ES3+ 399 2. 157 Exanpl e 157 5

1- (44(3-cycl obutyl-2, 3,4, 5-tetrahydro- 1H benzo[ d] azepi n- 7- yOnet hyl ) - 4- hydro
xypi peridinrl-yl)-2- hydroxy 2- net hyl propan-1-one 10 1H NVR (400 MHz,

DRF s, H)131-147(m4H)149 1.68 (m 2 H 1.68
-1.86(m2 . 91IN- 7(m 2 H 2.23-2.43 (m 4 H 2.60 (s, 2 H 2. 67
- 2.8 (m 5H (s,1H)5.27(s,1|—|)6.84-7.06(m 3 H 4H were
not assigned. 15 MBS ES+ : 401 2. 158 Exanpl e 158 20
N- (1 - apehy bRy dhiySl 12 ﬁf&m&khml&m@rdgyeglngwsrwx B3, 4, 5-tetrahydro- 1H benzo[
d] azepi ne-7- car boxani de [ OROF CRMd) 5 7.36 - 7.49 (m
2H), 7.04- m 4.48 -

3. 83 (m%"ilﬂb‘(“oﬁwé’# (%PZFF. 71‘il|)(m §{)’17(717 73252'9 1 3881y, 3H2 2§§(bf Ssk%hz(% 5H)
2. 64 - 28918, (HN 2.5 25blm, 48),235 - 2.26 @621)M .87514)00 (rd,.288-1.68 - .88 @iypH)6H) , 1. 43 -
1.90 (m 4H), 0.98 - 1.27 (m 4H M ES + 384 30 2.159 Exanple 159 0 HN)-

N T 5108 spec: ES* 260

2.119 Example 119

OO0

4-Methoxybenzyl 3-cyclobutyl-2,3,4,5-tetrahydro-1H-benzo[d]azepine-7-carboxylate

1H NMR (400 MHz, CDCl3) & 7.81 - 7.87 (m, 1H), 7.80 (s, 1H), 7.35 - 7.41 (m, 2H), 7.13 - 7.19 (m, 1H), 6.88
10 -6.94 (m, 2H), 5.28 (s, 2H), 3.82 (s, 3H), 3.08 (br. s., 4H), 2.90 - 3.01 (m, 1H), 2.67 (br. s., 4H), 2.07 - 2.24 (m,
4H), 1.56 - 1.81 (m, 2H)

Mass Spec: ES* 366

2.120 Example 120

OO0

15 N-((3-Cyclobutyl-2,3,4,5-tetrahydro-1H-benzo[d]azepin-7-yl)methyl)nicotinamide
MS ES*: 336 (M+H)

'H NMR (400 MHz, MeOD): & 8.96 - 9.02 (m, 1H), 8.65 - 8.71 (m, 1H), 8.21 - 8.30 (m, 1H), 7.50 - 7.58 (m,
1H), 7.02 - 7.14 (m, 3H), 4.53 (s, 2H), 2.87 - 2.96 (m, 4H), 2.76 - 2.86 (m, 1H), 2.36 - 2.53 (m, 4H), 2.05 - 2.14
(m, 2H), 1.86 - 1.99 (m, 2H), 1.61 - 1.78 (m, 2H)

20 2.121 Example 121



1- (3-cycl obutyl-2, 3, 4, 5-t et rahydr o- 1H benzo[ d] azepi ne- 7- car bony1) - N- net hyl p
i peri di ne- 3-carboxam de NVR: | HNMR (400 MHz, METHANOL-d4) 8 7.00 - 7.47
(m 3H), W03810/0043885 (m 1H), 3.61 - 3.86 (m 1H), 5 2. PET/GRRI®Wo{Tt 15H),
2.06 - 2.22 (m 2H), 1.40- 2.04 (moffg) M5 ES + 370 10 2. 160 Exanple 160 HN
3-cycl obut yl - NA(5- oxopyrrolidin-3-y f‘hyl )-2,3,4,5-tetrahydro- 1H benzo[ d] a
zepi ne- 7-caHboxam de 15 1HNMR (400 WMHz, MeOD) 8 7.52 -7.68 (m 2H), 7.17

-7.29 (. 1), 9 (m 3H), 3.18 -3.28 (m 1H), 2,93 - 3.08 (m 4H),
2.76- 2.9 (ny 2 23 3 (m 5H), 2.06 -2.26 (m 3H), 1.87 -2.04 (m
2H), 1.61A_1.82 2H) 20M(B ES + 342 2. 161 Exanple 161 25

N- ( (1, 4-|di dkan-2-yOret hyl ) -3-cycl obutyl -2, 3, 4, 5-t et r ahydr o- 1H benzo[ d] azepi
ne- 7- car m de |HNWR (400 MHz, MeOD) 8 7.38 - 7.54 (m 2H), 7.02 - 7.16
(m 1H), 3.53 - 3.76 (m 5H), 3.41 - 3.52 (m 1H), 3.23 -3.34 (m 3H),

2m81 2N-?26(()((,§f;blotﬁlgyi‘l 8,.45 te@r%hydrozlll_-ﬁ&néofgsl)%gp}rg‘) yléeé‘lyﬁécotl w?&e (m 4H), 1.93 - 2.07

76 -

'H NMR (400 MHz, MeOD) & 8.78 - 8.98 (m, 1H), 8.58 - 8.71 (m, 1H), 8.08 - 8.27 (m, 1H), 7.39 - 7.64 (m,
1H), 6.92 - 7.14 (m, 3H), 3.49 - 3.72 (m, 2H), 2.71 - 3.01 (m, 7H), 2.44 (br. s., 4H), 2.01 - 2.19 (m, 2H), 1.82 -
5 2.01 (m, 2H), 1.54 - 1.82 (m, 2H)

Mass Spec: ES* 350

2.122 Example 122

ISR ee™

1-(3-ethyl-2,3,4,5-tetrahydro-1H-benzo[d]azepin-7-yl)-3-(piperidin-4-yl)propan-1-one Hydrochloride

10 NMR: 'H NMR (400 MHz, D,0) & 7.74 - 7.86 (m, 2H), 7.31 - 7.39 (m, 1H), 3.65 - 3.78 (m, 2H), 3.31 - 3.41
(m, 2H), 2.85 - 3.31 (m, 12H), 1.86 - 1.9 (m, 2H), 1.55 - 1.70 (m, 3H), 1.33 (none, 6H), 1.22 - 1.44 (m, SH)

Mass Spec: ES* 315

2.123 Example 123

ISane @™

15 1-(3-ethyl-2,3,4,5-tetrahydro- 1H-benzo[d]azepin-7-yl)-3-(piperidin-4-yl)propan-1-ol Formate

NMR: 'H NMR (400 MHz, MeOD) & 8.47 (br. s., 2H), 7.11 - 7.29 (m, 3H), 4.50 - 4.65 (m, 1H), 3.43 - 3.55 (m,
2H), 3.06 - 3.41 (m, 10H), 2.89 - 2.99 (m, 2H), 1.83 - 2.01 (m, 2H), 1.63 - 1.83 (m, 2H), 1.51 - 1.66 (m, 1H),
1.12 - 1.50 (m, 9H)

Mass Spec: ES* 317

20 2.124 Example 124



M5 ES + 345 2.162 Exanple 162 35
3-cycl obutyl - N- ((1- et hyl-5-oxopyrrolidin-3-ypnethyl)-2,3,4,5-tetrahydro-1H
- benzo[ d]woepiomesik2 car boxam de 5 | HNVR (400 MHz, MeOD) PET/GH2009/005774 ( M
2H), 7.12 -7.21 (m 111), 6.24 - 6.39 sm 1H), 3.40 - 3.65 (m 3H), 3.19-
3.28 (m 1H), 2.90 - 3.03 (m 4H), 2.8 -2.89 (m 5H), 2.35-2.64 (m 5H),
2.15 -2.28 (m 1H),~4 03 -2.15 (m 2H), 1.85 - 1.99 (m 211), 1.58 - 1.77
(m 2H) 10 M5 ESt+ 3

N—

YN

o)

1-(4-(3-(3-ethyl-2,3,4,5-tetrahydro-1H-benzo[ d]azepin-7-yl)-3-hydroxypropyl)piperidin-1-yl)ethanone

NMR: 'H NMR (400 MHz, MeOD) & 6.98 - 7.15 (m, 3H), 4.34 - 4.63 (m, 2H), 3.76 - 3.95 (m, 1H), 3.00 - 3.13
(m, 1H), 2.85 - 2.99 (m, 4H), 2.48 - 2.75 (m, 7H), 2.05 (s, 3H), 1.61 - 1.89 (m, 4H), 1.43 - 1.58 (m, 1H), 1.29 -
5 1.44 (m, 1H), 0.91 - 1.26 (m, 6H)

Mass Spec: ES* 359

2.125 Example 125

1-(4-(3-(3-cyclobutyl-2,3 4,5-tetrahydro- 1 H-benzo[ djazepin-7-yl)-3-hydroxypropyl)piperidin-1-yl)ethanone

10 NMR: 'H NMR (400 MHz, DMSO-dg) & 6.95 - 7.08 (m, 3H), 4.99 - 5.10 (m, 1H), 4.22 - 4.47 (m, 2H), 3.64 -
3.82 (m, 1H), 2.85 - 3.02 (m, 1H), 2.65 - 2.86 (m, SH), 2.21 - 2.47 (m, 5H), 1.88 - 2.06 (m, SH), 1.69 - 1.86 (m,
2H), 1.47 - 1.68 (m, 6H), 1.35 - 1.45 (m, 1H), 1.20 - 1.34 (m, 1H), 1.05 - 1.19 (m, 1H), 0.90 - 1.04 (m, 1H),
0.74 - 0.90 (m, 1H)

Mass Spec: ES* 385

15 2.126 Example 126

O o

1-(3-cyclobutyl-2,3,4,5-tetrahydro-1H-benzo[ d]azepin-7-yl)-3-(piperidin-4-yl)propan-1-ol

NMR: 'H NMR (400 MHz, DMSO-dg) & 6.86 - 7.13 (m, 3H), 4.99 (br. s., 1H), 4.28 - 4.45 (m, 1H), 2.59 - 2.94
(m, 7H), 2.16 - 2.44 (m, 5H), 1.88 - 2.12 (m, 2H), 1.68 - 1.86 (m, 2H), 1.40 - 1.66 (m, 7H), 1.14 - 1.36 (m, 2H),
20 0.98 - 1.13 (m, 2H), 0.76 - 0.98 (m, 2H)

Mass Spec: ES* 343



2.163 Exanple 163 15
3-cycl obutyl -N- ((tetrahydro-2H pyran-3-yOret hyl)-2, 3, 4, 5-tetrahydro- 1H benz

o[ d] azepiwe-26tmrisexan de NVR (400 MHz, MeOD) 8 7. 5PCT/GB266b/oomy742H) ,
7.16 - 7.26 (m 1H), 3.77 - 3.94 (m , 3.37 - 3.52 (m 211), 3.21 - 3.29
(m 2H), 2.94 - 3.05 (m 4H, 2.78 - 2792 (m H), 2.36 - 2.61 (m 4H),

2.06- 23 15 gxfapietdy, 20 1.84 - 2.01 (m 411), 1.54 - 1.80 (m 511) MS ES +
343 2.164 Exarrpl e 164 25
N-((1-acetyl pi perl di n- 3-ypnet hyl ) - 3-cycl obutyl - 2, 3, 4, 5-t et rahydr o- 1H benzo[
d] azepi ne- 7- car xam de 30 1HNWMR (400 MHz, MeOD) 67. 53 - 7.69 (m 2H),

S .-441(m111)374-392(m1|—|) 3.13 -3.27
, 2.39 - 2.73 (m 411), 2.05 -2.18 (m 5H),
1.64- 2.05 (m 7H) . -~ 1.61 (m 2H), 0.83 -0.95 (m 1H) 110 Ms ES 384
2.165 Exanple 165 5

3-cycl o : : 3 ! re ydr o- 1H benzo[ d] azepi ne
_7-car b@i% é‘y‘ %gﬁﬁﬁx@{%@q{i‘%gﬂ@&é’&ﬁ&% pée’“gpg%a- e, (m 2H), 7.16- 7.26
(m 1H), 4.52 -4.65 (%392 '4.07 (m 2H), 3.78 - 3.91 (m 1H), 3.65
- 3.77 T(*‘MF BIWMRQ"O@) 57 - 289 (m, QH)7©7Q 78148, 4H) 7-40Hy.50 m, 38), 7.3D(d6/7= (m
4H), 2.2 Hz, 20)3BoA(- mlémﬁ)as%zss(&&@ (o7 - 1200m, 31987 -2.07 (m 3H), 1.59-
1.82 (m 2H) M5 ES+ 315 15 2.166 Exanple 166 0O

Mass Spec: ES* 306

2.128 Example 128

R0

1-(3-ethyl-2,3,4,5-tetrahydro- 1 H-benzo[ d]azepin-7-yl)-3-phenylpropan-1-one Hydrochloride

10 NMR: 'H NMR (400 MHz, D,0) 8 7.65 - 7.73 (m, 1H), 7.62 (s, 1H), 7.13 - 7.33 (m, 6H), 3.60 - 3.76 (m, 4H),
2.83 -3.33 (m, 10H), 1.23 - 1.39 (m, 3H)

Mass Spec: ES* 308

2.129 Example 129

SRR @S

15 1-(3-cyclobutyl-2,3,4,5-tetrahydro-1H-benzo[d]azepin-7-yl)-3-phenylpropan-1-one

NMR: 'H NMR (400 MHz, CDCl3) & ppm 1.55 - 1.79 (m, 2 H) 1.82 - 2.01 (m, 2 H) 2.01 - 2.15 (m, 2 H) 2.46
(br.s., 4 H) 2.72 - 2.86 (m, 1 H) 2.92 - 3.03 (m, 4 H) 3.01 - 3.14 (m, 2 H) 3.20 - 3.36 (m, 2 H) 7.09 - 7.42 (m, 6
H) 7.64 - 7.80 (m, 2 H)

Mass Spec: ES* 334

20 2.130 Example 130



20

1- (3-cycl obutyl-2, 3,4, 5-tetrahydro- 1H benzo[ d] azepi ne- 7- car bonyp- N- net hyl pi

peri di ne-wocarmoxmsx de NMR (400 M—Iz MeQOD) 8 7.14 - 7PeD/dBEposdia)7744. 53

-4.76 (m 1H), 3.74 - 3.91 (m 1H), 9;9-321(m 7H) 2.67 -2.78 (m

4H), 2.36 - 2.63 (m 4H), 2.06 - 2.21°(m 2H), 1.83 -2.03 (m 3H), 1.55 -

1.82 (m 5H) 25d\45 ES+ 370 2.167 Exanple 167 O

3-cycl obutyl-2, r ahydr o- 1H benzo[ d] azepi ne- 7- car boxam de 111 [l
. s., 2H), 7.22 (d, J=7.83 Hz, 1H), 2.76 -

: , 2.12 (br. s., 2H), 1.86-2.04(m 2H) ,

1.57- 186(m 2H) ES + 245 2. 168 Exanple 168 (----c HN o 10

3-cycl obutyl - N-((tetrahydrofuran-3-yQrethyl)-2, 3, 4, 5-tetrahydro- 1H benzo][ d]

azepi ne1-(?5-0@’%{?‘%?65(&%4ééetrahYIdNMﬁ-l(emDilmﬂZqJ-%@D‘)enﬂpr?ﬁpanﬂ-01 Form@y (m 2H),

NMR: 'H NMR (400 MHz, MeOD) § 8.52 (s, 1H), 6.98 - 7.42 (m, 8H), 4.49 - 4.67 (m, 1H), 3.51 - 3.69 (m,
1H), 2.92 - 3.26 (m, 8H), 2.51 - 2.80 (m, 2H), 2.19 - 2.42 (m, 4H), 1.66 - 2.13 (m, 4H)

5 Mass Spec: ES* 336

2.131 Example 131

/O\N
|

T U0
1-(3-cyclobutyl-2,3,4,5-tetrahydro-1H-benzo[ d]azepin-7-yl)-3-phenylpropan-1-one O-methyl oxime

NMR: 'H NMR (400 MHz, CDCl;) 8 ppm 1.54 - 1.81 (m, 4 H) 1.93 (br. 5., 2 H) 2.01 - 2.18 (m, 2 H) 2.45 (br.
10 s., 3 H)2.73 - 3.06 (m, 6 H) 3.07 - 3.22 (m, 2 H) 3.61 (s, 3 H) 6.69 (s, 1 H) 6.76 - 6.90 (m, 1 H) 7.04 - 7.13 (m,
1 H) 7.13 - 7.21 (m, 3 H) 7.21 - 7.34 (m, 2 H)

Mass Spec: ES* 363

2.132 Example 132

15 1-(3-cyclobutyl-2,3,4,5-tetrahydro-1H-benzo[d]azepin-7-yl)-3-phenylpropan-1-one oxime

NMR: 'H NMR (400 MHz, CDCl;) 8 7.03 - 7.61 (m, 9H), 3.02 - 3.12 (m, 2H), 2.85 - 3.01 (m, 6H), 2.73 - 2.85
(m, 1H), 2.47 (br. s., 4H), 2.02 - 2.17 (m, 2H), 1.84 - 2.02 (m, 2H), 1.48 - 1.79 (m, 2H)

Mass Spec: ES* 349

2.133 Example 133



7.12 - 7.29 (m 111), 3.66 - 3.96 (m 3H), 3.53 - 3.66 (m 1H), 3.35 - 3.45
(m 211), 2.91 -3.06 (m 4H), 2.74- 2.92 (m 1H), 2.28 -2.68 (m 5H), 1.84
- 2.19 (mvo3biojoo13sd7 - 1.81 (m 3H) M5 ES+ 329 20 2prt@®SsHZR@mplE4169 O
3-cycl obut yl - N( (5- oxopyrrolidin- 2-yar_§t8hyl) 2,3,4,5-tetrahydro-1H benzo[ d] a
zepi ne- 7- car boxam de 25 | HNVR (400 MeOD) 67. 42 - 7. 54 (m 2H), 7.02 -
7.16 (m 1H), 386(m 1H), 3.26 - 3.43 (m 211), 2.81 - 2.93 (m
4H), 2. 1 28 -2.51 (m 4H) 2.10 - 2.29 (m 3H, 1.92
4@311) 1.50- 1.68 (m 211) M5 ES + 342 30

3. Cycl obutyl 2,3,4,5-tetrahydro- 1H benzo[ d] azepi ne- 7- car boxylic acid

(1, 1-di oxo- tetrahydro | lanbda*6*- thiophen-3-yl)-amde 5
3-cyclobutyl-7-(4-phenylbut-1-en-2-yl)-2,3,4,5-tetrahydro-1 H-benzo[d]azepine

NMR: 'H NMR (400 MHz, CDCL;) § 7.13 - 7.40 (m, 7H), 7.02 - 7.13 (m, 1H), 5.22 - 5.38 (m, 1H), 5.04 (s,
1H), 2.93 (br. s., 4H), 2.68 - 2.86 (m, SH), 2.47 (br. s., 4H), 1.99 - 2.17 (m, 2H), 1.82 - 2.00 (m, 2H), 1.51 -
5 1.79 (m, 2H)

Mass Spec: ES* 332

2.134 Example 134

0]

o =

/
1-(3-cyclobutyl-2,3,4,5-tetrahydro-1H-benzo[ d]azepin-7-yl)-3-(1-methyl- I H-pyrazol-3-yl)propan-1-one

10 NMR: 'H NMR (400 MHz, CDCl;) § 7.67 - 7.82 (m, 2H), 7.22 - 7.31 (m, 1H), 7.12 - 7.22 (m, 1H), 6.04 - 6.14
(m, 1H), 3.85 (s, 3H), 3.29 - 3.41 (m, 2H), 3.07 (t, J = 7.58 Hz, 2H), 2.97 (br. s., 4H), 2.71 - 2.84 (m, 1H), 2.45
(br. s., 4H), 2.02 - 2.16 (m, 2H), 1.82 - 2.01 (m, 2H), 1.53 - 1.79 (m, 2H)

Mass Spec: ES* 338

2.135 Example 135

OH
/ —< >
N-N N
15 !

1-(3-cyclobutyl-2,3,4,5-tetrahydro- 1H-benzo[ d]azepin-7-yl)-3-(1-methyl- 1H-pyrazol-3-yl)propan-1-ol

NMR: 'H NMR (400 MHz, MeOD) & 7.35 - 7.54 (m, 1H), 6.94 - 7.24 (m, 3H), 5.94 - 6.21 (m, 1H), 4.46 - 4.71
(m, 1H), 3.69 - 3.90 (m, 3H), 2.75 - 3.04 (m, 5H), 2.29 - 2.73 (m, 6H), 1.84 - 2.28 (m, SH), 1.55 - 1.82 (m, 3H)

Mass Spec: ES* 323 (M-16)

20 2.136 Example 136



NVR (400 WMHz, CDCl13) 8 7.46 - 7.58 (m 2H), 7.09 - 7.22 (m 1H), 6.64 -
6.80 (m 1H), 4.95 - 5,09 (m 1H), 3.39 - 3.53 (m 1H), 3.05 - 3.36 (M
3H), 2.87Ave 81008738 4H), 2.72 - 2. 87 (m 1H), 2.56 - 2P6%/qBEP09ldel)7742. 31 -
2.54 (m 4H), 2.02 -2.15 (m 2H), 199 1.99 (m 2H), 1.65 - 1.78 (m 2H)
10 M5 ES+ 363 2.171 Exanple 171 15

3-Cycl obutyl1-2,3, 4, 5-tetrahydr o- 1H benzo[ d] azepi ne- 7-car boxyl i c acid

(1, 1-di oxo- tetr ydr o- 11anbda*6* t hi ophen- 3-yl net hyl ) -am de | HNVR

(400 MHz (m 2H) 7 19 - 7.26 (m 1H), 3.45 - 3.60 (m
2H), 3.1 (m 1H), 2.95 -3.05 (m 4H), 2.74 -
2.95 (mN3¥), 231 , 206- 2.19 (m 2H), 1.88 - 2.04 (m 3H),

1.62- 1./80 (m 2H MB ES + 377 25 2.172 Exanple 172 WO

2010/ 007382PCT/ GB2009/ 001774 113 1HNWR (400 MHz, MeOD) 8 ppm 1.67 -2.01 (m
2 H 2. Qaycb&t)aa-((-meth&yﬁ)(l-316491-l@bﬁ’yraz&dryl)ﬂfob!)l)—23,lzﬂteﬁa}&drgiiH(b@ﬁzo[a]awpi@- 04 -
3.27 (r@lf%)mr.%.ﬂ -4.00 (m 13 H 7.17 - 7.45 (m 3 H M ES+ 356 5 2.173
Exanpl e 371G 1, 1- D oxo- t et rahydr o- 11 anbda* 6*-t hi opyr an- 4- car boxyl i ¢ aci d
(3-cycl ob 1-2,3,4,5-tetrahydro- 1Hbenzo[ d] azepi n-7-yl net hyl ) -am de 15

NVR (4@@“&4—\%%@@9 Mglz, MetP) S 7:74 18.08 @, 11398 47327(111 IIB3I(- m53EH)1H)3196426 3.23
(m 54) (m, Pa)8693 300 Qm,(30), 3%01) 3. ss?(nleH) 3.33 6250((#) 2}63291&,322(:981{) 245 3Bod (i, 419H) .

. 90- 2296 2(65n(m%h|3 " 6&' ?i(m 21{)81 m 2H) M5 ES + 391 2.174 Exanple 174 20

Mass Spec: ES* 322 (M-32)
2.137 Example 137

10 1-(3-cyclobutyl-2,3,4,5-tetrahydro-1H-benzo[d]azepin-7-yl)-3-(1-methyl- 1H-pyrazol-5-yl)propan-1-ol

OH
- N—>
\
N-N

15
'"H NMR: (400 MHz, MeOD) & 7.34 (s, 1H), 7.06 - 7.18 (m, 3H), 6.09 (s, 1H), 4.52 - 4.70 (m, 1H), 3.66 - 3.79
(m, 3H), 2.79 - 3.01 (m, 5H), 2.61 - 2.79 (m, 2H), 2.49 (br. s., 4H), 1.87 - 2.19 (m, 6H), 1.59 - 1.82 (m, 2H)

MS ES* : 340
20

2.138 Example 138

1-(4-((3-cyclobutyl-2,3,4,5-tetrahydro-1H-benzo[d]azepin-7-yl)(hydroxy)methyl)piperidin-1-yl)ethanone

Wearent

'"H NMR: (400 MHz, MeOD) 5 7.00 - 7.16 (m, 3H), 4.42 - 4.64 (m, 1H), 4.27 - 4.34 (m, 1H), 3.80 - 4.01 (m,
1H), 2.78 - 3.12 (m, 6H), 2.36 - 2.63 (m, SH), 1.61 - 2.21 (m, 10H), 1.05 - 1.44 (m, 4H)
30 '



3-cycl obutyl - N- (2, 4-di met hoxybenzyl) -2, 3, 4, 5-t et rahydr o- 1H benzo[ d] azepi ne-
7- car boxam de 1HNMR (400 MHz, DWVS0)8 8.63 (t, 1H), 7.64 (d, 1H),
7.62 (d, wH)2e10/001B2(d, 1H), 7.07 (d, 1H), 6.55 (d, 1H), red/dB240/ds 1H),
4.35 (d, 2H), 3.81 (s, 3H), 3.74 (s, § , 2.81-2.91 (m 4H), 2.71-2.81 (m
1H), 2.28-2.43 (bs, 4H), 1.96-2.05 (m 2H), 1.71-1.84 (m 2H), 1.51-1.66
(m 2H) myBsESs+ 395 30 2. 175 Exanple 175

N ((3-cycl obutyl-2, 3,4, 5-tetrahydro-1H benzo[ d] azepi n-7-yl ) nmet hypt et r ahydr o
f uran- 3- car boxam de ill NVR (400 MHz, MeOD) 8 6.96 - 7.13 (m 3H), 4.25
-4.39 (m 2H), 3.85 -4.02 (m 2H), 3.74 - 3.85 (m 5 2H), 3.00 - 3.13 (m
111) . 2579 Erardpi@Bo(M 5H), 2.49 (br. s., 4H), 2.05 -2.21 (m 4H), 1.87
-2.04 (m 2H), 1.59 - 1.84 (m 2H MS ES + 329 10 2.176 Exanpel 176

N( ( 3- Eycl obutyl-2, 3,4, 5-tetrahydro-1H benzo[ d] azepi n- 7- yOret hypt et r ahydr o- 2
H pyr ant-@-(e-@-&okaungl-dg,4,5kErahydro- NiMRnzof d4¥SpidViHz1) -2 My etBy 1 pipSHin-1-Yi)edhdndpenn  3H) ,
4.31 (s, 2H), 3.95 - 4.02 (m 2H), 3.39- 3.53 (m 2H), 2.77 - 3.01 (m 5H),
2.33 - 2.59 (m 4H), 2.06 - 2.20 (m 2H), 1.88 - 2.04 (m 2H), 1.64 - 1.87
(m 6H) ES + 343 20 2.177 Exanple 177

N((3-cy 1-203, 4, 5-tetr ahydr o- 11- 1- benzo[ d] azepi n- 7-yl ) net hyl ) - 1- met hy
| - 1H pyrazol e-|5- car boxam de 25 1HNMR (400 MHz, Me0OD)8 7.39 - 7.55 (m
1H), 7.04 - .76~ 6.86 (m 1H), 4.48 (s, 2H), 4.09 -4.21 (m

3H), 2.79 - 3.00 (
2.04 (m 2H), 1.58 -

. br. s., 4H), 2.06 - 2.22 (m 2H), 1.86 -
{m 2H) 30

10 'H NMR: (400 MHz, MeOD) & 7.00 - 7.18 (m, 3H), 4.66 - 4.74 (m, 1H), 4.42 - 4.55 (m, 1H), 3.84 - 3.96 (m,
1H), 3.01 - 3.16 (m, 1H), 2.86 - 3.01 (m, SH), 2.46 - 2.69 (m, SH), 2.05 - 2.20 (m, 5H), 1.91 - 2.05 (m, 2H),
1.62 - 1.91 (m, 6H), 1.48 - 1.62 (m, 1H), 1.03 - 1.31 (m, 2H)

MS ES": 371
15

2.140 Example 140

OO0

(3-cyclobutyl-2,3,4,5-tetrahydro- 1H-benzo[d]azepin-7-yl)methanol

'H NMR: 'H NMR (400 MHz, MeOD) & 7.01 - 7.15 (m, 3H), 4.55 (s, 2H), 2.72 - 3.03 (m, 5H), 2.30 - 2.61 (m,
4H), 2.05 - 2.19 (m, 2H), 1.86 - 2.04 (m, 2H), 1.59 - 1.81 (m, 2H)

25
MS ES*: 232

2.141 Example 141
30
OH

TCO-

1-(3-cyclobutyl-2,3,4,5-tetrahydro-1H-benzo[d]azepin-7-yl)ethanol



M5 ES + 339 2.178 Exanple 178 115

1-(4-(2-(3-cyclobutyl-2, 3, 4,5-tetrahydro-1H benzo[ d] azepi n-7-y1) - 2- hydr oxye
t hyppi perwdi2ntolooyset hanone 5 111 NVR (400 MHz, Me0D) PBTR:H2809/0077724 (m
3H), 4.30 (hr. s., 2H), 2.77 - 3.03 (T@ 2.48 (hr. s., 4H), 2.06 - 2.21
(m 2H), 1.88 -2.05 (m 5H), 1.61 - ]2(m 2H) 10 M5 ES 273 2.179 Exanple

2.179 0 15 N
N4( 3-cycl obutyl-2, 3, 4, 5-t et rahydr o- 1H ben20][ d] azepi n- 7- yOnet hypi soni cot i nam
i de 11-1 NMR 111 NWR (400 MHz, MeOD) 8 8.55 - 8.80 (m 2H), 7.74 -

7 90 ( mMH 2R, 'HANMHE (400 MH2MdOD) §3bd) -, 7.14 .(ABH), 426 - 4.8 6an, (1), 2.2H) 2.982m /5H); 234103 (M

(m zmgﬁ?émE@s i 42’@‘5“@%%%%3 KL PHro b B, 1B - O (b )+ 1. 59- 180

N- 43- eycl obut y1- 2, 3, 4, 5-t et r ahydr o- 1H benzo[ d] azepi n- 7- ypnet hypt et r ahydr of u
ran- 2- criglpgxang de 30

2.142 Example 142 racemic
10
HO

N{>
Oj/ N
1-(4-(3-(3-cyclobutyl-2,3,4,5-tetrahydro-1H-benzo[d]azepin-7-yl)-2-hydroxypropyl)piperidin-1-yl)ethanone
15 'H NMR (400 MHz, MeOD) & 6.92 - 7.09 (m, 3H), 4.38 - 4.54 (m, 1H), 3.81 - 3.96 (m, 2H), 3.01 - 3.17 (m,
1H), 2.81 - 2.98 (m, 5H), 2.38 - 2.76 (m, 7H), 2.05 - 2.18 (m, 5H), 1.90 - 2.04 (m, 2H), 1.61 - 1.89 (m, 5H),
1.28 - 1.48 (m, 2H), 0.83 - 1.27 (m, 2H)
MS ES+ :385

20

2.143 Example 143

4

N <>
OH N

2-(3-cyclobutyl-2,3 4,5-tetrahydro-1H-benzo[ d]azepin-7-yl)-1-(pyridin-2-yl)ethanol

25

'H NMR (400 MHz, MeOD) & 8.41 - 8.53 (m, 1H), 7.75 - 7.87 (m, 1H), 7.41 - 7.57 (m, 1H), 7.26 - 7.37 (m,
30 1H), 6.85 - 7.02 (m, 3H), 4.86 - 4.97 (m, 1H), 3.04 - 3.14 (m, 1H), 2.77 - 2.98 (m, 6H), 2.46 (br. 5., 4H), 2.04 -
2.20 (m, 2H), 1.87 - 2.03 (m, 2H), 1.57 - 1.82 (m, 2H)

MS ES+:323



NVR: NMR (400 MHz, MeOD) 8 6.93 - 7.12 (m 3H), 4.24 -4.41 (m 3H), 3.93
-4.07 (m 1H), 3.78 - 3.93 (m 1H), 2.70- 3.00 (m 5H), 2.19 - 2.59 (m
5H), 2.03we 2810187387 2H), 1.79 - 2.04 (m 5H), 1.58 - 1P8@/GBLN0YAIN) 774 \NO
2010/ 007382PCT/ GB2009/ 001774 116 MS ES,s+ 329 2.181 Exanple 181 5
N((3-cycl obutyl-2, 3, 4, 5-tetrahydro- 1H benzo[ d] azepi n- 7- yOnet hyppyr azi ne- 2-c
arboxam de 10 11 NVR NWVR (400 MHz, MeOD) 5 9.20 - 9.34 (m 1H), 8.76- 8.87
(m 1H Bl - 74 (m 1H), 7.12 - 7.27 (m 3H), 4.50 - 4.69 (m 211),
3.22 -3% E("W{“"Siﬁ“,’“ﬁ‘.g‘tﬁz - 3.18 (m 411), 2.09 - 2.43 (m 4H), 1.71 - 1.96
(m 2H) 15 M5 ES+ 337 2.182 Exanple 182 20
N( (3- cyL{30hHEnah1-23 3 5%otranydfl IARYA [ Qe ddit- AN Al iR 4 S Db D542 P e hypi sobut yram d
I e AT SO WA A ek

e 11-1"NVR~ IHNIVIR (400 MHz, .84 - 3H), 5.43 - 5.62
(m 1?—|), 4.21 - 4.34 ( 2H), 2.73 - 2.88 (m 4H), 2.60 - 2.73 (m 1H),
2.19 - A& A | - 202 (m 2H, 1.73 - 1.88 (m 2H), 1.44- 1.65
(m 25 3 2 (™ M5 ES+ 301 2.183 Exanple 183 30

N-43-cy put yI-2, 34, et rahydr o- 1H benzo[ d] azepi n- 7- yOret hyppr opi onam de

117

'H NMR (400 MHz, MeOD) & 8.29 - 8.36 (m, 2H), 7.19 - 7.28 (m, 2H), 6.88 - 7.02 (m, 3H), 3.94 - 4.03 (m,
1H), 2.75 - 2.91 (m, 6H), 2.59 - 2.73 (m, 3H), 2.43 (br. s., 4H), 1.99 - 2.12 (m, 2H), 1.82 - 1.98 (m, 2H), 1.55 -
10 1.75 (m, 2H)

MS ES+ :337

15 2.145 Example 145

2-(3-cyclobutyl-2,3,4,5-tetrahydro- 1H-benzo[d]azepin-7-yl)-1-(pyridin-3-yl)ethanol

OH N C
20

'H NMR: (400 MHz, CDCl;) 6 8.61 — 8.62 (m, 1H), 8.53 — 8.55 (m, 1H), 7.73 — 7.75 (m, 1H), 7.28 — 7.31 (m,
1H), 7.03 — 7.05 (m, 1H), 6.96 — 6.98 (m, 2H), 4.92 — 4.95 (m, 1H), 2.88 — 3.04 (m, 2H), 2.86 (s, 4H), 2.78 (s,
1H), 2.53 (s, 1H), 2.44 (s, 4H), 2.04 — 2.10 (m, 2H), 1.63 (s, 2H), 1.58 — 1.72 (m, 2H).

25 MSES':323

2.146 Example 146 racemic

O

Ay
b =

1-(4-(2-(3-cyclobutyl-2,3 ,4,5-tetrahydro- 1H-benzo[d]azepin-7-yl)- 1 -hydroxyethyl)piperidin- 1-yl)ethanone

30



S NWVR 11-1 NMR (400 MHz, MeOD) 56.98 - 7.11 (m 3H), 4.28 -4.36 (m 2H),
2.77 - 2.98 (m 5H), 2.37 - 2.57 (m 4H), 2.21 -2.30 (m 2H), 2.05 - 2.18
(m 2H), Wwo0&610/0023802 (m 2H), 1.63 - 1.80 (m 2H), 1.10PcticBRogwmo1BH) NS ES
287 2.184 Exanple 184 10
N-((3-cycl obutyl-2, 3,4, 5-tetrahydro- lm%enzo[ d] azepi n- 7-yprret hyppi val am de
| HNVR: IHNI\/R(400 MHz, MeOD) 56. 95 - 7 11 (m 3H) 4 26 -4.35 (m 2H), 2.80
-2.96%{rln5l—2, 39 - 15 2.57 2.06 - 8 (m H) -2.02 (m
2H), 1. GUNMR {408 MHzIeO)5 6.95 - 369 3H)9H§11\78’>6Ef5-|”§ﬁ597éw821@895&%1%%@85
1 Qi ne 25 gat Bal daas e MR (400 Mz We0D) 5 pom 1 bo 1 gt (m 2 By
i di ne r hax ppm 1.59- 1. m
1.85 2?6‘5&5}%;{8%5%3?”2 20 (m 3K 224 262 (m 7H 276 - 3 05
(m55H)421(s 1H 4.28 -4.41 (m 2 H 7.07 (d, 3 H M ES+ 342 30
2.186 Exsmpta7il86 118 O
N( (3-cycl obutyl-2, 3, 4, 5-tetrahydro-1H benzo[ d] azepi n- 7-yOnret hyl ) - 1- net hyl -
-oxopyrrolidine-2- carboxamde 5 Il NWR (400 MHz, MeOD) ppm 1.50- 1.85
(m 2H 1.87 - 2.21 (m 4H 2.49 (br. s., 6 H 2.78 (s, 3 H 2.93 (br.
S., 5 H14mM5mpe 4725 (M 1 H) 4.37 (s, 2 H 7.01 - 7.20 (m 3 H

10

1-(4-(3-(3-cyclobutyl-2,3 4,5-tetrahydro- 1 H-benzo[d]azepin-7-yl)-2-hydroxypropyl)piperidin-1-yl)propan-1-

one - racemate

%Omw

15 'HNMR: (400 MHz, MeOD) 8 6.92 - 7.06 (m, 3 H), 4.42 - 4.53 (m, 1 H), 3.80 - 3.98 (m, 2 H), 2.98 - 3.17 (m,
1 H),2.79 - 2.97 (m, 5 H), 2.34 - 2.76 (m, 9 H), 2.06 - 2.18 (m, 2 H), 1.89 - 2.04 (m, 2 H), 1.59 - 1.89 (m, 5 H),
1.26 - 1.48 (m, 2 H), 1.11 (m, 5 H)
MS ES*: 399

20
2.148 Example 148

1-(4-(3-(3-cyclobutyl-2,3 4,5-tetrahydro- 1 H-benzo[d]azepin-7-yl)-2-hydroxypropyl)piperidin- 1-yl)ethanone —

single enantiomer
\H’O/\Oq\@()'\l C
o
25

'H NMR: (400 MHz, MeOD) &
MS ES*:

30 2.149 Example 149



M5 ES + 326 10 2.187 Exanple 187

N-((3-cycl obutyl-2, 3,4, 5-tetrahydro- 1H benzo[ d] azepi n- 7-yQret hyl ) - N-i sobuty
| acet am dwo2bio/dor3shiVR (400 MHz, MeOD) 7.04 - 7.15 (m PHr/GER0@201774. 02 (m
2H), 4.56 -4.62 (m 2H), 3.19 - 3.23 g 1H), 3.10- 3.16 (m 1H), 2.81
-2.99 (m 5H), 2.49 (br. s., 4H), 2.1 8%5, 2H), 2.07 -2.17 (m 6H), 1.88
-2.07 (m 5H), 1.61 - 1.79 (m 3H 20 M5 ES + 329 2.188 Exanpl e 188
N((3-cycl ohutyl-2, 3,4, 5-te rah}/dro- 1H be.nzo[ d] azepi n- 7- ypet hyl ) pi col i nam d
e HACrivi oy 2wt - THbpeidlazepin-7-yD-£-hydroxypiopypipridin- Bghethanono 7 (g 3
H) 2. 53singléknaiflioqieny 4 H) 2.75 -3.13 (m 3 H 4.33 -4.56 (m 2 H) 6.97 -7.24
(m 3H 7.51-7.69(m 1 H 7.89- 8.14 (m 2 H 8.56- 872 (m 1 H 30
9.09 - 9.33 (m 1 H M ES+ 336 119 2.189 Exanple 189 0 N5

5-chloro-N((3-g -t ety ahydr o- 1H benzo[ d] azepi n- 7- yOret hypni c
ot i nam de ,\iLll N ppm1.44- 1.68 (m 2 H 1.69- 1.87
-2.45 (m 4 H 2.82 (br. s., 5 H 4.44

),

, KDy
(m 2 H 1. 08 5 218
(d, 2 H 6.99 - 7.17 (m 3 H) 8.34 (t, 1 H 8.79 (d, 1 H 8.99 (d, 1 H
9.17 - 9.30 10 (m 1 H MS ES+ 370 2.190 Exanple 190 15

5 'H NMR: (400 MHz, MeOD) &

MS ES*:
2,150 Example 150 (racemic)

Y Qﬁ@@@

1-(4-(2-(3-cyclobutyl-2,3,4,5-tetrahydro- 1 H-benzo[ d]azepin-7-yl)-1-hydroxyethyl)piperidin-1-yl)propan-1-one
'H NMR (400 MHz, MeOD) & 6.72 - 6.88 (m, 3H), 4.38 (br. s., 1H), 3.79 (br. s., 1H), 3.32 - 3.44 (m, 1H), 2.76

15 -2.90 (m, 1H), 2.52 - 2.76 (m, 6H), 2.12 - 2.48 (m, 8H), 1.90 (br. s., 2H), 1.63 - 1.84 (m, 3H), 1.33 - 1.59 (m,
4H), 1.13 (br. s., 2H), 0.85 - 0.96 (m, 3H)

MS ES+ :385

20 2.151 Example 151 racemic

OH NC

2-(3-cyclobutyl-2,3,4,5-tetrahydro- 1H-benzo[d]azepin-7-yl)-1-(tetrahydro-2H-pyran-4-yl)ethanol

25
'H NMR (400 MHz, MeOD) 8 6.92 - 7.08 (m, 3H), 3.90 - 4.06 (m, 2H), 3.49 - 3.62 (m, 1H), 3.37 - 3.45 (m,
1H), 2.75 - 2.99 (m, 7H), 2.32 - 2.66 (m, 5H), 2.05 - 2.19 (m, 2H), 1.87 - 2.04 (m, 2H), 1.38 - 1.85 (m, 7H)

MS ES+:330
30



0 F3C'")1..,NHNL -o

N( (3-cycl obutyl-2, 3, 4,5-tetrahydro-1H benzo[ d] azepi n-7-yOnet hyl )-5-(trifl uo
r omet hypmwvoabviommisde 1HNVR (400 MHz, DVBQB ppm 1. 47 - 1pc@/qBRposdoiry 1. 70 -
1.93 (m 2 H 1.93 -2.12 (m 2 H) 21? 2.46 20 (m 4 11) 2.63 - 3.03 (m 5
H 4.39 - 4.54 (m 2 H 7.10 (br. %) 8.61 (br. s.. 1H 914 (s, 1 H
9.32 (5212 Hhmpe15£5S+ 404 2. 191 Exarrpl e 191 25 0 FAN I H

N-43-cycl obutyl-2, 3, 4, 5-t et rahydr o- 1H benzo[ d] azepi n- 7- yOnet hyl ) - 5-f | uor on

coti nani de IHNI\/R(400 Mz, DMBO) 5 ppm1.56(m 2 H) 1.69- 1.87(m 2 H)
1.92 - 2.084(m 2 H) 2.17 - 2.43 (m 4 30 H) 2.82 (br. s., 5 H 4.41 (s, 2
H 7. 00- 72 51 (m 1-H 8.12 - 8.26 (m 1 H) 8.29- 8.42
(m 1 11) 8l95dy *@lvs ES + 354 WD 2010/ 007382PCT/ GB2009/ 001774

2.192 Exalpl e 192

o~

5 1-((35)-3-(3-(3-cyclobutyl-2,3,4,5-tetrahydro-1H-benzo[d)azepin-7-yl)-2-hydroxypropyl)piperidin-1-

yl)ethanone

'"H NMR (400 MHz, CDCl3) 8 ppm 1.11 - 1.31 (m, 1 H) 1.58 (br. s., 13 H) 2.01 - 2.25 (m, 5 H) 2.77 (d, J=2.02
Hz, 11 H) 3.61 - 4.04 (m, 2 H) 4.25 - 4.49 (m, 1 H) 6.96 (br. s., 2 H) 7.05 (d, /=7.83 Hz, 1 H)

10
MS ES+ :385

2.153 Example 153

Nepeol:

1-(4-((3-cyclobutyl-2,3 4,5-tetrahydro- 1H-benzo[ d]azepin-7-yl)methyl)-4-hydroxypiperidin-1-yl)propan-1-one

15

20 'H NMR (400 MHz, DMSO-ds) & ppm 0.81 - 0.96 (m, 3 H) 1.15 - 1.40 (m, 4 H) 1.42 - 1.61 (m, 2 H) 1.62 -
1.80 (m, 2 H) 1.86 - 2.03 (m, 2 H) 2.11 - 2.35 (m, 6 H) 2.54 (s, 2 H) 2.60 - 2.87 (m, 6 H) 3.11 - 3.22 (m, 1 H)
3.44-3.57 (m, 1 H) 3.93 - 4.08 (m, 1 H) 4.29 (s, 1 H) 6.80 - 6.96 (m, 3 H)

MS ES+:371
25

2.154 Example 154

QY“ -

0 OH

30



5 0 N NCF3

N( (3-cycl obutyl-2, 3, 4,5-tetrahydro-1H benzo[ d] azepi n-7-yOnet hyl )-2-(trifl uo

r onet hy priveap10/niisde 11-1 NMR (400 MHz, DMBO) SppmPCTAzB2009100684(m 2
1.69 - 1.87 (m 2 H 1.92 - 2.07 (3062 H 2.22 - 2.43 (m 4 H 2.66 -

2.90 (m 5H 4.32 -4.46 (m 2 H 6.99 -7.15 (m 3 H 7.72 -7.86 (m 1 H

7.98 - SuchbButfI(3(2-1B3-dyiplothdy1-8,3,45-tetralydeho1 H-B8nzold 4 pil@7-06 1 -hyRoxl&hfl)pipeddidd)- MS ES +

404 2. 19@ eﬁﬁﬁ‘@' e 193 15
N-((3- c§ Tobut y1l-2,3,4,5-tetrahydro-1H benzo[ d] azepi n-7- yOnet hyl ) - 2- met hoxy

nicotinamde 20 Il NWMR (400 Mz, DVsO 8 ppm 1.49- 1.66 (m 2 H 1.69-
1. 86 (muRMR40b M3, Mo®B 6(83)- 789 k), 328 2Q3 -4.68 31 HYIN6 -4.9M)m, - H58.52- ZedlR, {M 5

3. 97 . - 4 4 7.02 - 7. h-% 7,09 - 7.16 (m
Dy 8 a6 3w el or - 576 S 2 6 Do o Wi of P80 6 Sl dlestie, im390° ) ks
366 -2.59 (m, 1 H) 2.47 (s, 4 H) 2.06 - 2.35 (m, 6 H) 1.78 - 2.05 (m, 5 H) 1.52 - 1.78 (m, 4 H) 1.16 - 1.43 (m, 3 H).

MS ES*411

10
2.155 Example 155

NSRS @

15 cyclobutyl(4-((3-cyclobutyl-2,3.4,5-tetrahydro-1H-benzo[d]azepin-7-yl)methyl)-4-hydroxypiperidin- 1-

yl)methanone
'"H NMR (400 MHz, DMSO-d) 8 ppm 1.12 - 1.36 (m, 4 H) 1.42 - 1.85 (m, 6 H) 1.87 - 2.10 (m, 6 H) 2.15 -
2.39 (m, 4 H) 2.53 (s, 2 H) 2.59 - 2.89 (m, 6 H) 3.03 - 3.23 (m, 2 H) 3.28 - 3.39 (m, 1 H) 3.87 -4.03 (m, 1 H)

20 4.27(s, 1 H) 6.75 - 6.99 (m, 3 H)

MS ES+:397

25 2.156 Example 156
H
N—<>
OH
SR
O)\/

1-((3R)-3-(3-(3-cyclobutyl-2,3,4,5-tetrahydro- 1H-benzo[d]azepin-7-yl)-2-hydroxypropyl)piperidin-1-
30 yl)ethanone

'H NMR (400 MHz, MeOD) & 6.85 - 7.11 (m, 3 H) 4.19 - 4.43 (m, 1 H) 3.68 - 3.98 (m, 2 H) 2.58 - 3.19 (m, 9
H)2.28 - 2.57 (m, 5 H) 1.55 - 2.18 (m, 9 H) 1.01 - 1.55 (m, 8 H)



25 30
N- ((3-cycl obutyl-2, 3,4, 5-tetrahydro- 1H benzo[ d] azepi n-7-yQret hyppyrroliclin
e- 1- car bowermoeno73821 M5 ES+ 328 2. 195 Exanple 195 5 PCT/GB2009/001774
N-43-cycl obutyl- 2, 3, 4, 5-t et rahydr o- 1H—6)7enzo[ d] azepi n- 7-ypnet hyl ) - 3- et hyl bu
tanam de 10 Ili NWR (400 MHz, METHANOL-d4) 8 ppm 0.96 (d, 6 H 1.55 - 1.81
(m 2 HislsB4doo- 2.01 (m 2 H 2.03 - 2.19 (m 5 H 2.27 - 2.62 (m 4 H
2.72 - 3.03 (m 5H 4.26 - 4.38(m 2 H 7.05 (s, 3 H M ES+ 315 15 2.196
Exanpl e 196 N((3-cycl obutyl-2, 3,4, 5-tetrahydro-11-1-benzo [di
azepi n-7-yOnret hyl ) - 2- hydr oxy- 2- et hyl pr opanam de 20

2.157 Example 157

@D

1-(4-((3-cyclobutyl-2,3,4,5-tetrahydro-1H-benzo[d]azepin-7-yl)methyl)-4-hydroxypiperidin- 1-y1)-2-hydroxy-2-
methylpropan-1-one

10
'H NMR (400 MHz, DMSO-d;) d ppm 1.28 (s, 6 H) 1.31 - 1.47 (m, 4 H) 1.49 - 1.68 (m,2 H) 1.68 - 1.86 (m, 2
H) 1.91 - 2.07 (m, 2 H) 2.23 - 2.43 (m, 4 H) 2.60 (s, 2 H) 2.67 - 2.86 (m, 5 H) 4.33 (s, 1 H) 5.27 (s, 1 H) 6.84 -
7.06 (m, 3 H) 4H were not assigned.

15 MSES+:401

2.158 Example 158

Noaas @i

N-((1-acetylpiperidin-4-yl)methyl)-3-cyclobutyl-2,3,4,5-tetrahydro- 1 H-benzo[ d]azepine-7-carboxamide

20

'H NMR (400 MHz, CHLOROFORM-d) § 7.36 - 7.49 (m, 2H), 7.04 - 7.14 (m, 1H), 6.06 - 6.18 (m, 1H), 4.48 -
4.64 (m, 1H), 3.69 - 3.83 (m, 1H), 3.30 - 3.41 (m, 1H), 3.17 - 3.29 (m, 1H), 2.81 - 3.04 (m, SH), 2.64 - 2.79 (m,
25 1H), 2.23 - 2.56 (m, 5H), 1.94 - 2.08 (m, 6H), 1.43 - 1.90 (m, 4H), 0.98 - 1.27 (m, 4H)

MS ES* 384

30 2.159 Example 159

OO0



| H NMR (400 MHz, METHANOL-d4) 8 ppm1.15 (s, 6 H) 1.35- 1.57 (m 2 H) 1.61-
1.79 (m 2 H 1.79 1.96 (m 2 H 2.06 - 2.38(m 4 H 2.50- 2.75 (m 5 H
4.05 -4. MoQmo/@73dy 6.81 (d, 3 H M ES+ 317 25 2CTAB2B09z00p17@¢ 197
30

N-(1-(3-cycl obutyl-2,3,4,5-tet rahydrol-%-l- benzo[ d] azepi n- 7- ypet hypacet am de
WD 2010/ 007382PCT/ GB2009/ 001774

1-(3-cyclobutyl-2,3,4,5-tetrahydro-1H-benzo{d]azepine-7-carbonyl)-N-methylpiperidine-3-carboxamide
NMR: 'H NMR (400 MHz, METHANOL-d,) 6 7.00 - 7.47 (m, 3H), 4.38 - 4.65 (m, 1H), 3.61 - 3.86 (m, 1H),
5 2.25-3.21(m, 15H), 2.06 - 2.22 (m, 2H), 1.40 - 2.04 (m, 8H)

MS ES* 370

10 2.160 Example 160

Hr\;}gA H)mh:—o

3-cyclobutyl-N-((5-oxopyrrolidin-3-yl)methyl)-2,3,4,5-tetrahydro-1H-benzo[d]azepine-7-carboxamide

15
'H NMR (400 MHz, MeOD) § 7.52 - 7.68 (m, 2H), 7.17 - 7.29 (m, 1H), 3.39 - 3.59 (m, 3H), 3.18 - 3.28 (m,
1H), 2.93 - 3.08 (m, 4H), 2.76 - 2.92 (m, 2H), 2.36 - 2.63 (m, SH), 2.06 - 2.26 (m, 3H), 1.87 - 2.04 (m, 2H),
1.61 - 1.82 (m, 2H)

20 MSES'342

2. 161 Example 161

T

N-((1,4-dioxan-2-yl)methyl)-3-cyclobutyl-2,3.4,5-tetrahydro-1H-benzo[d]azepine-7-carboxamide

25

'"H NMR (400 MHz, MeOD) & 7.38 - 7.54 (m, 2H), 7.02 - 7.16 (m, 1H), 3.53 - 3.76 (m, SH), 3.41 - 3.52 (m,
1H), 3.23 - 3.34 (m, 3H), 2.81 - 2.96 (m, 4H), 2.67 - 2.80 (m, 1H), 2.25 - 2.51 (m, 4H), 1.93 - 2.07 (m, 2H),
30 1.76 - 1.90 (m, 2H), 1.50 - 1.69 (m, 2H)

MS ES* 345

2.162 Example 162
35



M5 ES + 287 2.198 Exanple 198 5 0 | H

N-((3-cycl obutyl-2, 3,4, 5-tetrahydro- 1H benzo[ d] azepi n- 7- yOret hyl ) - 6- net hoxy
ni cot i namvoeobdoiiddivk (400 MHz, I\/ETHANC]_ d4) 5 PPm 1. 72pCm@B200920kf)741. 87 -
2.10 (m 2 H 2.08 -2.28 (m 2 io 2.76 (m 4 H 2.95 (br. s., 5 H
3.98 (s, 3 H 4.53 (s, 2H)687(d S?—I)705-721(rn3H)8.06-8.19
(m 1H)867(d01|—|) MS ES 366 15 2.199 Exanple 199 0 ')L NIHF3C N 20
N( ( 3- cyclobutyl 213, 4, 5-1etrahydro- 1H benzo[ d] azepi n-7-yQret hyl )-6-(trifl uo
r onmet hy n MHz, METHANCL-d4)6 ppm 1.55 (none, 2 H)
1.75- 1. o1 m2H)218-260(m4H)282(d 5 H)
4.45(s, H 7.01 ( 7.75 - 7.917 (m 1 H 8.26- 8.44 (m 1 H 9.02
(s, 1 H 25 M5 ES+ 404 2. 200 Exanpl e 200 30

3-cyclobutyl-N-((1-methyl-5-oxopyrrolidin-3-ylymethyl)-2,3,4,5-tetrahydro-1H-benzo[ d]azepine-7-

carboxamide

'H NMR (400 MHz, MeOD) 6 7.43 - 7.57 (m, 2H), 7.12 - 7.21 (m, 1H), 6.24 - 6.39 (m, 1H), 3.40 - 3.65 (m,
3H), 3.19 - 3.28 (m, 1H), 2.90 - 3.03 (m, 4H), 2.67 - 2.89 (m, 5H), 2.35 - 2.64 (m, 5H), 2.15 - 2.28 (m, 1H),
2.03 -2.15 (m, 2H), 1.85 - 1.99 (m, 2H), 1.58 - 1.77 (m, 2H)

10 MSES' 356

2.163 Example 163

SEas e

3-cyclobutyl-N-((tetrahydro-2H-pyran-3-yl)methyl)-2,3,4,5-tetrahydro-1H-benzo[d]azepine-7-carboxamide

15

'H NMR (400 MHz, MeOD) 8 7.52 - 7.64 (m, 2H), 7.16 - 7.26 (m, 1H), 3.77 - 3.94 (m, 2H), 3.37 - 3.52 (m,
2H), 3.21 - 3.29 (m, 2H), 2.94 - 3.05 (m, 4H), 2.78 - 2.92 (m, 1H), 2.36 - 2.61 (m, 4H), 2.06 - 2.19 (m, 2H),
20 1.84 -2.01 (m, 4H), 1.54 - 1.80 (m, SH)

MS ES* 343

2.164 Example 164

OO0

N-((1-acetylpiperidin-3-yl)methyl)-3-cyclobutyl-2,3,4,5-tetrahydro-1H-benzo[d]azepine-7-carboxamide

25

30 'H NMR (400 MHz, MeOD) & 7.53 - 7.69 (m, 2H), 7.16 - 7.28 (m, 1H), 4.23 - 4.41 (m, 1H), 3.74 - 3.92 (m,
1H), 3.13 - 3.27 (m, 2H), 2.74 - 3.09 (m, 6H), 2.39 - 2.73 (m, 4H), 2.05 - 2.18 (m, SH), 1.64 - 2.05 (m, 7H),
1.28 - 1.61 (m, 2H), 0.83 - 0.95 (m, 1H)



N((3-cycl obutyl-2, 3, 4, 5-tetrahydro- 1H benzo[ d] azepi n- 7- yOret hyl ) - 3-f | uor obe
nzam de WD 2010/ 007382PCT/ GB2009/ 001774 123 111 NWVR (400 MHz, DwVsO 8 ppm
1.49- 1.68002mo/@73dp 1.69- 1.84 (m 2 H) 1.92 - 2.05 (m PRTH)B280910017742. 44
(m 4H 2.68 - 2.86(m 5 H 4.34 - 44§O(m 2 H 6.98 - 7.11 (m 3 H 7.34
- 7.43 (m 1 H 7.48 -7.57 (m 1 H) A 7.72 (m 1 H 7.72 - 7.79 (m 1
H 9.02 -9.15 (m 1 H 5 M5 ES + 353 2.201 Exanple 201 0 10
N-a3-cycl obutyl-2, 3, 4, 5-tetrahydro- 1H benzo[ d] azepi n-7-yQOret hyl ) -3, 4-di fl uo
robenzaMS&e 18I NMR (400 MHz, METHANOL-d4) 8 ppm 1.69 (none, 2 H) 1.95 (br.
s., 2H) 2.11 (br. s., 2 H 2.49 (br. s., 4 H 293(br s., 5 H 4.52 (s,
%%6%% 1653|—|)730-752(m1|—|)765- 88(m2H)15|\/BES+
37122 e2020 20
N( (3-¢éycl obutyl 2,3,4,5-tetrahydro- 1H benzo[ d] azepi n- 7- yprret hyI) 3,5-difluo
robenzanpde il NMVR (400 MHz, METHANCL-d4) 8 PPm1.55 - 1.86 (m 2 H) 1.86
-207@\5‘) 2. 07 227(m2H)233-275(m4|—|)2.95(br.s.,5H)
4.52 (s 77 4 H 7.48 (dd, 2 H 25 M5 ES+ 371 2.203
Exanpl e 203 H30
DMSO-d6) 8 ppm 1.61

82PCT/ GB2009/ 001774 124 NVR (400 MHz,
rs.,4H)179(t6H)201(hr s., 4 H 2.33 (d,
4 H 2.80 (br. s., 5H 4.19 (d, 2 H 6.87 - 7.00(m 2 H 7.04 (d, J=7.33
Hz, | W-cﬁto&@ylfbpémalﬁrdroﬁa;an@yl)-z,3,4,5-tetIahydro-1H—benzo[d]azepine-7—carboxamide

10 'H NMR (400 MHz, MeOD) & 7.53 - 7.67 (m, 2H), 7.16 - 7.26 (m, 1H), 4.52 - 4.65 (m, 1H), 3.92 - 4.07 (m,
| 2H),3.78-3.91 (m, 1H), 3.65 - 3.77 (m, 1H), 2.93 - 3.07 (m, 4H), 2.79 - 2.93 (m, 1H), 2.38 - 2.67 (m, 4H),
2.24 - 2.38 (m, 1H), 2.06 - 2.20 (m, 2H), 1.87 - 2.07 (m, 3H), 1.59 - 1.82 (m, 2H)
MS ES* 315

15
2.166 Example 166

0
| N -<>
HN N
o
20 1-(3-cyclobutyl-2,3,4,5-tetrahydro- 1 H-benzo[ d]azepine-7-carbonyl)-N-methylpiperidine-4-carboxamide

'H NMR (400 MHz, MeOD) & 7.14 - 7.25 (m, 3H), 4.53 - 4.76 (m, 1H), 3.74 - 3.91 (m, 1H), 2.79 - 3.21 (m,
7TH), 2.67 - 2.78 (m, 4H), 2.36 - 2.63 (m, 4H), 2.06 - 2.21 (m, 2H), 1.83 - 2.03 (m, 3H), 1.55 - 1.82 (m, SH)

25 MSES'370
2.167 Example 167

O

OO

3-cyclobutyl-2,3,4,5-tetrahydro-1H-benzo[d]azepine-7-carboxamide

30



5 M5 ES 1 377 2.204 Exanple 204 10

N-43-cycl obutyl-2, 3, 4, 5-tetrahydro- 1H benzo[ d] azepi n-7-yl ) met hyl ) - 4-f | uor ob
enzam de WONMR/004830 MHz, METHANCL-d4) 8 ppm 1. 70 (none, P2Ti)B20093®1772. 04 (m
2 H 2.05-2.18 (m 2 H 2.34 - 2.65 4 H 2.93 (hr. s., 5 H 4.53 (s, 2
H 7.02 - 7.16 (m 3 H 7.16 - 7.26 ( 2 11) 7.92 (d, 2 H 15 M5 ES + 353
2. 205 Exanpl e 205 20

N-(1-(3;cycl obutyl- 2 3 4, 5-t et rahydr o- 1H benzo[ d] azepi et hypacet am de
5 A2 1 R0 MDD A R 22 61 085 o 31 876 o 0355y S0G2 b 5.5, 03 (
1H), 2.48b, 212(&8s (znm 15&0204&2@, t.2 S8e(m2mH), 2.05 -2.19 (m 2H), MS ES 287
1.90 - 2.03 (m 5H), 1.62 - 1.79 (m 2H), 1.37 - 1.48 (m 3H 30 2.206
Exanpée 206

MS ES* 245

2.168 Example 168

3-cyclobutyl-N-((tetrahydrofuran-3-yl)methyl)-2,3,4,5-tetrahydro-1H-benzo[ d]Jazepine-7-carboxamide

'H NMR (400 MHz, MeOD) & 7.48 - 7.67 (m, 2H), 7.12 - 7.29 (m, 1H), 3.66 - 3.96 (m, 3H), 3.53 - 3.66 (m,
15 1H), 3.35 - 3.45 (m, 2H), 2.91 - 3.06 (m, 4H), 2.74 - 2.92 (m, 1H), 2.28 - 2.68 (m, 5H), 1.84 - 2.19 (m, 5H),

1.57 - 1.81 (m, 3H)

MS ES* 329

20 2.169 Example 169

gﬁ*@@o

3-cyclobutyl-N-((5-oxopyrrolidin-2-yl)methyl)-2,3,4,5-tetrahydro- 1 H-benzo[d]azepine-7-carboxamide
25 'H NMR (400 MHz, MeOD) & 7.42 - 7.54 (m, 2H), 7.02 - 7.16 (m, 1H), 3.74 - 3.86 (m, 1H), 3.26 - 3.43 (m,
2H), 2.81 - 2.93 (m, 4H), 2.64 - 2.80 (m, 1H), 2.28 - 2.51 (m, 4H), 2.10 - 2.29 (m, 3H), 1.92 - 2.05 (m, 2H),

1.74 - 1.90 (m, 3H), 1.50 - 1.68 (m, 2H)

MS ES* 342
30

2.170 Example 170



WO 2010/ 007382PCT/ GB2009/ 001774 125

N( (3-cycl obutyl-2, 3, 4, 5-tetrahydro-1H benzo[ d] azepi n- 7-ypnet hyl ) - N- net hyl ac
et am de NvB:2010100138BIMR (400 MHz, METHANCL-d4) 8 7.04- 7. PCT(GB20M®KN1776. 92 -
7.04 (m 2H), 4.49 - 4.60 (m 2H) , H?PZ 3.01 (m 8H), 2.38 -2.57 (m 4H),
2.07 -2.20 (m 5H), 1.88 -2.03 (m 2 1.60- 1.80 (m 2H) Ms ES + 287
2.207 ra;leZO? ON-)NHON-

N((3-cycko utyl 2,3,4,5-tetrahydro-1H benzo[ d] azepi n- 7-yl ) met hyl ) - 2- met hoxy
pyri m dine-{5- crboxam de NI\/R 1HNWVR (400 MHz, DMS0)5 9.11 (t, 1H), 9.03 (s,
2H), 7.0  (d, 2H), 398(s 3H), 2.70-2.85 (m 5H),
2.282.40(m-|4 (m 2H), 1.72-1.84 (m 2H), 1.48-1.66 (m 2H)
15 MS ES + 367 2. anpl e 208

N((3-cycl obuty1l-2, 3, 4 5 t et rahydro- 1H benzo[ d] azepi n- 7- ypret hyppyr i dazi ne- 4

- car boxam I 8.9,56-9. -9.50 (m 2H),
005 ooy BN Balerabyqyifrocmppings czraoxvmg"}zl Jokosershiit] laxsqqy*‘é
2. 26- 2. thizplen3-yBidnjde1. 95-2. 05 (m 2H), 1.71-1.84 (m 2H), 1.48-1.66 (m 211)
M5 ESs+ 337 2.209 Exanple 209

'"H NMR (400 MHz, CDCL;) § 7.46 - 7.58 (m, 2H), 7.09 - 7.22 (m, 1H), 6.64 - 6.80 (m, 1H), 4.95 - 5.09 (m,

1H), 3.39 - 3.53 (m, 1H), 3.05 - 3.36 (m, 3H), 2.87 - 3.03 (m, 4H), 2.72 - 2.87 (m, 1H), 2.56 - 2.69 (m, 1H),

2.31 - 2.54 (m, 4H), 2.02 - 2.15 (m, 2H), 1.81 - 1.99 (m, 2H), 1.65 - 1.78 (m, 2H)

10 MS ES* 363

2.171 Example 171

15
3-Cyclobutyl-2,3,4,5-tetrahydro-1H-benzo[d]azepine-7-carboxylic acid (1,1-dioxo-tetrahydro-1lambda*6*-
thiophen-3-ylmethyl)-amide
'H NMR (400 MHz, MeOD) § 7.55 - 7.66 (m, 2H), 7.19 - 7.26 (m, 1H), 3.45 - 3.60 (m, 2H), 3.18 - 3.29 (m,
20 2H), 3.05-3.17 (m, 1H), 2.95 - 3.05 (m, 4H), 2.74 - 2.95 (m, 3H), 2.31 - 2.62 (m, 5H), 2.06 - 2.19 (m, 2H),
1.88 - 2.04 (m, 3H), 1.62 - 1.80 (m, 2H)

MS ES* 377

25
2.172 Example 172

SRsOS

30 1-(4-(3-cyclobutyl-2,3,4,5-tetrahydro-1H-benzo[d]azepine-7-carbonyl)piperazin-1-yl)ethanone



WO 2010/ 007382PCT/ GB2009/ 001774 126

N( (3-cycl obutyl-2, 3,4, 5-tetrahydro-1H benzo[ d] azepi n-7-yOnet hyl )-2-fl uoroi s
oni cot i navoae10amhaR2 (400 MHz, DVS0)8 9.40 (s, 1H), 8.47 @dr/cHApg9oo184 (d,
111), 7.63 (s, 1H), 7.09-7.17 (m 3H) 4 50 (d, 2H), 2.87 (bs, 4H),
2.76-2.86 (m 111), 2.32-2.47 (bs, H} 2.02-2.12 (m 2H), 1.77-1.90 (m

211 IﬁEM I 0
N((?B cyc but%ﬁw{ﬁ?M?&%}&%F?’fz@ﬁ %ﬁ%é%&(}fg gge '2%5&"Shgf{)E;?)%'gg-(Plzuoroni
coti narrﬁh-’e041§27<mZWW(‘ZLWW%HWDMS@)WHW 9.21 (m 1H), 8.74 (d, 1H),
8.42 (td, 1H), 7.31 (dd, 1H), 7.03-7.09 (m 3H), 4.43 (d, 2H),

MS ES+ 356

2.173 Example 173

O
N
NS Ao "
>
(0]

10 1,1-Dioxo-tetrahydro-1lambda*6*-thiopyran-4-carboxylic acid (3-cyclobutyl-2,3,4,5-tetrahydro-1H-
benzo[d]azepin-7-ylmethyl)-amide

'H NMR (400 MHz, MeOD) § 7.00 - 7.11 (m, 3H), 4.27 - 4.35 (m, 2H), 3.06 - 3.23 (m, SH), 2.86 - 3.00 (m,
5H), 2.42 - 2.62 (m, 4H), 2.08 - 2.36 (m, 6H), 1.90 - 2.06 (m, 2H), 1.63 - 1.81 (m, 2H)

15
MS ES* 391
2.174 Example 174
O
N
IS8R GS?
0 O o~

3-cyclobutyl-N-(2,4-dimethoxybenzyl)-2,3,4,5-tetrahydro- 1 H-benzo[ d]azepine-7-carboxamide

'H NMR (400 MHz, DMS0)5 8.63 (t, 1H), 7.64 (d, 1H), 7.62 (d, 1H), 7.19 (d, 1H), 7.07 (d, 1H), 6.55 (d, 1H),
25 6.47 (dd, 1H), 4.35 (d, 2H), 3.81 (s, 3H), 3.74 (s, 3H), 2.81-2.91 (m, 4H), 2.71-2.81 (m, 1H), 2.28-2.43 (bs,

4H), 1.96-2.05 (m, 2H), 1.71-1.84 (m, 2H), 1.51-1.66 (m, 2H)

MS ES* 395

30 2.175 Example 175

N-((3-cyclobutyl-2,3,4,5-tetrahydro- 1H-benzo[d]azepin-7-yl)methyl)tetrahydrofuran-3-carboxamide



M5 ES + 354 2.70-2.84 (m 5H), 2.28-2.39 (bs, 4H), 1.95-2.04 (m 2H),
1.72-1.83 (m 2H), 1.50-1.66 (m 2H 20 2.211 Exanple 211
N( ( 3- cyclwbunloo23s3, 4, 5-t et r ahydr o- 1H benzo[ d] azepi n- 7- pOCrstB2gd9)00277aet hyl py
ri m di ne-5-carboxam de 25 NVR ( 4001{;4—12 DMVS0)8 9.23 (t, 1H), 9.09 (s,
2H) , 703711(m 3H), 4.44 (d, 2H) 71-2.86 (m 5H), 2.68 (s, 3H),
2.27-2.42 nb 4H), 1.95-2.05 (m 2H), 1.72-1.85 (m 2H), 1.48-1.66 (m 2H)
M5 ES + 351 j7127 2.212 Exanple 212 0 5
1- acetyl > o™ 4, 5-t etrahydr o- 1H benzo[ d] azepi n- 7- yOnet hyppi p
eri di ne-\4-¢ar bbxa OM-lz DVSO) 8.10-8.18 (m 1H), 7.00-7.06
(m 1H),~6.91-7.00 : 4. 28- 4. 40 (m 1H), 4.20 (d, 2H), 3.76-3.87 (m
1H), 2.99-3.09 (m1H), 2.73-2.86 (m 5H), 2.53-2.64 (m 1H), 2.29-2.48 (m
5H), 1.95-2.07 (m 5H), 1.67-1.87 (m 4H), 1.48-1.67 (m 3H), 1.34-1.49 (m
1H) 10 M5 ES + 384 2.213 Exanple 213

'"H NMR: (400 MHz, MeOD) 5 6.96 - 7.13 (m, 3H), 4.25 - 4.39 (m, 2H), 3.85 - 4.02 (m, 2H), 3.74 - 3.85 (m,

5 2H), 3.00 - 3.13 (m, 1H), 2.79 - 2.99 (m, 5H), 2.49 (br. ., 4H), 2.05 - 2.21 (m, 4H), 1.87 - 2.04 (m, 2H), 1.59 -
1.84 (m, 2H)

MS ES* 329
10 2.176 Exampel 176

N-((3-cyclobutyl-2,3,4,5-tetrahydro-1H-benzo[ d]azepin-7-yl)methyl)tetrahydro-2H-pyran-4-carboxamide

SERe @R

15
'H NMR: (400 MHz, MeOD) § 6.99 - 7.12 (m, 3H), 4.31 (s, 2H), 3.95 - 4.02 (m, 2H), 3.39 - 3.53 (m, 2H), 2.77
- 3.01 (m, 5H), 2.33 - 2.59 (m, 4H), 2.06 - 2.20 (m, 2H), 1.88 - 2.04 (m, 2H), 1.64 - 1.87 (m, 6H)
MS ES* 343
20
2.177 Example 177
N-((3-cyclobutyl-2,3,4,5-tetrahydro-1H-benzo[d]azepin-7-yl)methyl)- 1-methyl-1H-pyrazole-5-carboxamide
0]
~ N
~ >
N-N_
25
'H NMR: (400 MHz, MeOD)5 7.39 - 7.55 (m, 1H), 7.04 - 7.19 (m, 3H), 6.76 - 6.86 (m, 1H), 4.48 (s, 2H), 4.09
-4.21 (m, 3H), 2.79 - 3.00 (m, 5H), 2.50 (br. 5., 4H), 2.06 - 2.22 (m, 2H), 1.86 - 2.04 (m, 2H), 1.58 - 1.84 (m,
2H)
30
MS ES* 339

2.178 Example 178



ONNIIHO re 15 20

N( (3-cycl obutyl-2, 3,4, 5-tetrahydro-1H benzo[ d] azepi n-7-yl ) net hyl ) - 2- et hoxyp
yri m di newb-208wdozsam de 114 NVR (400 M—Iz DVS0) 8 9. 09 ( PCTIB2009%0007%74( S,

2H), 7.02-7.11 (m 3H), 4.38-4.47 (m , 2.66-2.86 (m 5H), 2.24-2.40 (m

4H), 1.95-2.04 (m 2H), 1.71-1.84 (m1 , 1.48-1.65 (m 2H), 1.35 (t, 3H)
M5 ES + 381 2.214 Exanple 214 25 128  NMWR (400 I\/Hz DIVISO)8 9. 04 (t, 1H),
8.87 (d, 1H), 8.37 (d, 111), 8.26 (dd, 11-1), 7.01-7 4.43 (d,
2H), 4. bE-@3-oxplohuryl 3 Sgg-tgtrapying- tH-bagpgl dlazppips - Y%)tz hy@%yeth@%mkn- Il)f(ﬂl??onﬂl—l)

1.93-2.12 (m 4H), 1.70-1.83 (m 2H), 1.48-1.66 (m 211) 5 M5 ES+ 419 2. 215
Exanpl e 215 0 ).LN H ON1

OO0

'H NMR: (400 MHz, MeOD) & 6.93 - 7.24 (m, 3H), 4.30 (br. s., 2H), 2.77 - 3.03 (m, 5H), 2.48 (br. 5., 4H),
2.06 - 2.21 (m, 2H), 1.88 - 2.05 (m, 5H), 1.61 - 1.82 (m, 2H)

10
MS ES* 273

2.179 Example 2.179

O
A N
| >
15

N-((3-cyclobutyl-2,3,4,5-tetrahydro-1H-benzo[d]azepin-7-yl)methyl)isonicotinamide

'H NMR: 'H NMR (400 MHz, MeOD) 8 8.55 - 8.80 (m, 2H), 7.74 - 7.90 (m, 2H), 7.01 - 7.22 (m, 3H), 4.40 -
20 4.65 (m, 2H), 2.71 - 3.03 (m, SH), 2.25 - 2.68 (m, 4H), 2.03 - 2.18 (m, 2H), 1.85 - 2.02 (m, 2H), 1.59 - 1.80 (m,
2H)

MS ES* 336

25 2.180 Example 180

O 0

N-((3-cyclobutyl-2,3,4,5-tetrahydro-1H-benzo[d]azepin-7-yl)methyl)tetrahydrofuran-2-carboxamide

30
'H NMR: 'H NMR (400 MHz, MeOD) § 6.93 - 7.12 (m, 3H), 4.24 - 4.41 (m, 3H), 3.93 - 4.07 (m, 1H), 3.78 -
3.93 (m, 1H), 2.70 - 3.00 (m, 5H), 2.19 - 2.59 (m, 5H), 2.03 - 2.18 (m, 2H), 1.79 - 2.04 (m, 5H), 1.58 - 1.80 (m,
2H)



10

N( (3-cycl obutyl-2, 3, 4,5-tetrahydro-1H benzo[ d] azepi n-7-yOnet hyl ) - 6-1 sopr opo
Xyni cot i naoi2d®/00748tINVR (400 MHz, DVMSQ 8 8.94 (t, 1H), 8r&&/qBip09lde7748. 13
(dd, 1H), 7.00-7.09 (m 3H), 6.80 (d’li%:)’ 5.31 (septet, 1H), 4.41 (d,
211), 2.72-2.87 (m 5H), 2.28-2.44 (m 4H), 1.95-2.05 (m 2H), 1.73-1.86
(m 2H), 1.48- 1.66 (m 2H), 1.31 (d, 6H) 15 M5 ES + 394 2.216 Exanple 216

20 .
N( (3- cy¥S&8ut¥1- 2, 3, 4, 5- t et r ahydr o- 11- 1- benzo[ d] azepi n- 7- Amet hyl ) - 3- hydr oxy
-3-nmet hylbutanamide OHO  I1-1 NVR (400 MHz, MeOD) 8 6.95 - 7.12 (m 3 H)
4.34 (5518 mg,egse, (s, 2 H 2.88- 2.94 (m 4H 2.78 - 2.88 (m 1 H) 2.46
(br. s., 4 ;04 - 2.17 (m 2 H 1.87 - 2.01 (m 2 H) 1.58- 1.79 (m 2 H
1.14-51.19 (m 6 H) 25 M5 ES : 331 2.217 Exanple 217 129 o

N( (3-cycl obutey1- 2, 3, 4, 5-t et rahydr o- 1H benzo[ d] azepi n- 7- yOret hyl ) - 6- et hoxyni
cotinam‘@gﬁ THNMVR_( MHz, DVs0)6 8.95 (t, 1H), 8.68 (d, 1H), 8.14 (dd,
1H), 7.Q1- 09N(m , 6. , 1H), 4.41 5 (d, 2H), 4.36 (quart, 2H),

2. 71-2. 8640 EH) . _2/45N/M 4H), 1.94-2.05 (m 2H), 1.70-1.86 (m 2H),

1.47- 1.67 (m 2H), 1.33 (t, 3H M5 ES + 380 10 2. 218 Exanple 218
N-43-cycl obutyl-2, 3, 4, 5-tetrahydro- 1H benzo[ d] azepi n-7-yOnet hyl ) - 6- (net hyl a
M No) ni 8QGicpadbud2, 4 Ntellahydro-1H-benzo[d]azepin-7-yl)methyl)pyrazine-2-carboxamide

10 'H NMR: 'H NMR (400 MHz, MeOD) § 9.20 - 9.34 (m, 1H), 8.76 - 8.87 (m, 1H), 8.61 - 8.74 (m, 1H), 7.12 -
7.27 (m, 3H), 4.50 - 4.69 (m, 2H), 3.22 - 3.61 (m, SH), 3.02 - 3.18 (m, 4H), 2.09 - 2.43 (m, 4H), 1.71 - 1.96 (m,
2H)

15 MSES'337

2.182 Example 182

W)Lu“@GN@

N-((3-cyclobutyl-2,3,4,5-tetrahydro-1H-benzo[d)azepin-7-yl)methyl)isobutyramide

'H NMR: '"H NMR (400 MHz, CDCl;) & 6.84 - 6.99 (m, 3H), 5.43 - 5.62 (m, 1H), 4.21 - 4.34 (m, 2H), 2.73 -

2.88 (m, 4H), 2.60 - 2.73 (m, 1H), 2.19 - 2.45 (m, 4H), 1.89 - 2.02 (m, 2H), 1.73 - 1.88 (m, 2H), 1.44 - 1.65 (m,
25 3H), 1.01 - 1.12 (m, 6H)

MS ES* 301

2.183 Example 183

Vmu“@i)@

N-((3-cyclobutyl-2,3,4,5-tetrahydro-1H-benzo[ dJazepin-7-yl)methyl)propionamide



15 Iff NVMR (400 MHz, DVMBO-d6) 58.43 - 8.58 (m 2 H, 7.77 (m 1 H), 6.85 -
7.03 (m 4H, 6.36 (m 1H, 422 -4.36 (m 2 H, 2.73 (m 8 H, 2.13
-2.34 (mw®o 2bj0/0013885 -2.01 (m 2 H), 1.61 - 1.79 (m 2 PCI/GB24®/0M742 H) M
ES+ : 365 20 2.219 Exanple 219 O IHr 0)

N((3-cycl obutyl-2, 3,4,5-tetrahydro-1 enzo[ d] azepi n- 7- yOret hyl ) - 6- nor phol i
noni cot i nam de 1HNVR (400 WMHz, DWVSO) 5 8.72 - 8.85 (m 1H) 8.67 (s,
1H, 7.92 - 8.1 1H), 95-714(m3|—|),67925-6 2 (m 1H), 4.17
- 4. 77 HHM&FHW@QOMHSWPD()%%M@)‘ (m,3H1 8.28 34.3p(my FRD. 21)- 2.98 (82H).2.330 (m
SH), 2.2% (m, 4140 1(-m30 4d, 2H), 205 901822991 . {1202k, 2HY,.168 - 1.80lmB D) Mo -4t (m,1. 46-
1.68 (n}H)ZH) WD 2010/ 007382PCT/ GB2009/ 001774 130 Ms ES + 421 2.220 Exanpl e
220 5

N-((35cycl obutyl-2, 3, 4, 5-tetrahydro- 1H benzo[ d] azepi n- 7- yOnret hyl ) - 6- (pyrrol
idin-1-pmdkgigeti namde 1HNVR (400 MHz, DVSO-d6) 88.51 - 8.75 (m 2 H),
7.95(m 1 H, 7.03 (br. s., 3 H, 6,45 (m 1H, 4.28- 4.44 (m 2 H,
3.38 - 3.53(m 4H, 2.65-2.89 (m 5H, 2.19 - 2.42 (m 4 H, 1.95 (br.
S., 6 H)184Exfeple B4Z5 (m 2 H), 1.57 (m 2 H 10 M5 ES + : 404 2.221 Exanple

ARSI

N-((3-cyclobutyl-2,3,4,5-tetrahydro-1H-benzo[d]azepin-7-yl)methyl)pivalamide

'H NMR: 'H NMR (400 MHz, MeOD) §6.95 - 7.11 (m, 3H), 4.26 - 4.35 (m, 2H), 2.80 - 2.96 (m, SH), 2.39 -
15 2.57 (m, 4H), 2.06 - 2.18 (m, 2H), 1.89 - 2.02 (m, 2H), 1.61 - 1.81 (m, 2H), 1.22 (s, 9H)

MS ES* 315

20
2.185 Example 185

N-((3-cyclobutyl-2,3,4,5-tetrahydro-1H-benzo[d]azepin-7-yl)methyl)-5-oxopyrrolidine-2-carboxamide

25
'H NMR (400 MHz, MeOD) & ppm 1.59 - 1.81 (m, 2 H) 1.85 - 2.03 (m, 2 H) 2.05 - 2.20 (m, 3 H) 2.24 - 2.62
(m, 7H) 2.76 - 3.05 (m, 5 H) 4.21 (s, 1 H) 4.28 - 4.41 (m, 2 H) 7.07 (d, 3 H)

MS ES+ 342
30
2.186 Example 186



2-(3-cycl obutyl-2, 3,4, 5-tetrahydro- 1H benzo[ d] azepi n-7-y1)-N-(1-net hyl-1Hp

yrazol - 5- ypacet am de NVR (400 WMHz, MeOD) 8 ppm 1.60- 1.81 (m 2 H)
1.87 -2. 050(2mo/@73dp 2. 06 - 2.20 (m 2 H 2.36 - 2.63 20rPCmGBR004y0027781 -
3.02 (m 5H 3.62 - 3.71 (m 5 H) ﬁlsz(d 1 H 7.12 (d, 3 H 7.34 - 7.44
(m 1 H M ES + 339 2.222 Exanple 22

2- (3-cycl obuyyl- 2, 3, 4, 5-tetrahydro- 1H benzo[ d] azepi n-7-y1) - N- et hyl acet am d
e 131 M5 ESt 273 2,223 Exanple 223 5

2- (3- cyg:;wgty\l @ 5-tﬁL@ydro-lH benzo[ d] azepi n-7-y1) - N- (t et r ahydr o- 2H
- pyr an- macé’fam Q (400 MHz, MeOD) 5 7.05 (s, 3 H, 3.79 - 4.00
(m 3 I—Q), 43 (s

2.19 (m 86- 2.04

—2.77 - 298(m 5H, 2.34 - 2.59 (m 4 H), 2.03 -
1.59- 188r’r‘1 H)140 1.60 (m 2
H 10 %((E@l butyl§63§ SZtCQaBndr&Epész@d]??am-]gl)methyl) 1-methyl-5- oxopyrrohdme -2-
2- §3 _Céda}bﬁhuﬁdﬁl 2,3,4,5-tetrahydro-1H benzo[ d] azepi n-7-y1) - N (pyri di n- 3-ypa
cetam de

5 'H NMR (400 MHz, MeOD) § ppm 1.50 - 1.85 (m, 2 H) 1.87 - 2.21 (m, 4 H) 2.49 (br. s., 6 H) 2.78 (s, 3 H)
2.93 (br. s., 5 H) 4.05 - 4.25 (m, 1 H) 4.37 (s, 2 H) 7.01 - 7.20 (m, 3 H)

MS ES 326

10 2.187 Example 187

Sreo-o

N-((3-cyclobutyl-2,3,4,5-tetrahydro-1H-benzo[d]azepin-7-yl)methyl)-N-isobutylacetamide

15
'H NMR (400 MHz, MeOD) & 7.04 - 7.15 (m, 1H), 6.92 - 7.02 (m, 2H), 4.56 - 4.62 (m, 2H), 3.19 - 3.23 (m,
1H), 3.10 - 3.16 (m, 1H), 2.81 - 2.99 (m, 5H), 2.49 (br. s., 4H), 2.19 (s, 2H), 2.07 - 2.17 (m, 6H), 1.88 - 2.07
(m, 5H), 1.61 - 1.79 (m, 3H)

20
MS ES' 329

2.188 Example 188

O
N N
SRS
25

N-((3-cyclobutyl-2,3,4,5-tetrahydro-1H-benzo[d]azepin-7-yl)methyl)picolinamide
'H NMR (400 MHz, DMSO) d ppm 1.41 - 1.83 (m, 2 H) 1.86 - 2.27 (m, 3 H) 2.53 - 2.76 (m, 4 H) 2.75 - 3.13
(m, 3 H)4.33-4.56 (m, 2 H) 6.97 - 7.24 (m, 3 H) 7.51 - 7.69 (m, 1 H) 7.89 - 8.14 (m, 2 H) 8.56 - 8.72 (m, 1 H)

30 9.09-9.33(m, 1 H)

MS ES+ 336



| HNVR: (400 MHz, MeOD)* 8.74 (m 1 H), 8.22 - 8.30 (m 1 H), 8.08 - 8.17
(m 1H, 7.35- 7.4 (m 1 H, 7.03- 7.19 (m 3 H, 3.67 (s, 2 H, 2.77 -
3.00 (m wOHMpr0/@78BO - 2.66 (m 4 H, 2.04 - 2.19 (m 2 PCT/GR28®/001727404 20
(m 2H, 1.72 (m 2 H M5 ES + : 336 225 Exanple 225 25

2- (3-cycl obutyl-2, 3,4, 5-tetrahydro- 1H! enzo[ d] azepi n-7-y1) - N-i sobut yl acet am

ide WD 2010/ 007382PCT/ GB2009/ 001774 132 H N ili NWVR (400 Mz, MeOD)8
7.06 (s, 3 H, 3.42 - 3.48 (m 2H) 2.97 - 3.04 (m 2 H, 2.79 - 2.96 (m
5 H), 22H9ExsmpolPm 4 H), 2.06 - 2.19 (m 2 H), 1.89 - 2.06 (m 2 H),

1.60- 1.86 (m 3 H, 0.89 (m 6H)5IVBES+: 337 2.226 Exanple 226
2-(3-cyclobutyl:2, 3,4, 5-tetrahydro-1H benzo[ d] azepi n-7-y1) - 1- nor phol i noet ha
none 10 1HN (400 M—Iz I\/EOD) 8 6.95 - 7.15 (m 3H), 3.74 (s, 2H), 3.57

- 3.68 ( , < 2.77 -2.98 (m 5H), 2.48 (br. s., 4H),
2.06 - 2.2 -2 0 '2H), 1.60- 1.85 (m 2H) 15 M5 ES: 329

2. 227 Exanplh 227 20

Cycl obus. MJ&&N((@, c@ao&w@h @bgitaranyamaﬂébe&ofa%t LAy diRanl hhifeRandd] azepi n-7-y1) - 1-
hydr oxyet hyl ) - 4- net hyl pi peri di nl -y1) met hanone

'H NMR (400 MHz, DMSO)8 ppm 1.44 - 1.68 (m, 2 H) 1.69 - 1.87 (m, 2 H) 1.93 - 2.08 (m, 2 H) 2.18 - 2.45
(m, 4 H) 2.82 (br.s., S H) 4.44 (d, 2 H) 6.98 - 7.17 (m, 3 H) 8.34 (t, 1 H) 8.79 (d, 1 H) 8.99 (d, 1 H) 9.17 - 9.30
10 (m, 1H)

MS ES+ 370

2.190 Example 190

FsC
XN
| H/mNO
~
N

N-((3-cyclobutyl-2,3,4,5-tetrahydro-1H-benzo[d]azepin-7-yl)methyl)-5-(trifluoromethyl)nicotinamide

15

'H NMR (400 MHz, DMSQS ppm 1.47 - 1.70 (m, 2 H) 1.70 - 1.93 (m, 2 H) 1.93 - 2.12 (m, 2 H) 2.18 - 2.46
20 (m,4 H)2.63-3.03 (m, 5 H) 4.39 - 4.54 (m, 2 H) 7.10 (br. 5., 3 H) 8.61 (br.s., 1 H) 9.14 (s, 1 H) 9.32 (s, 2 H)

MS ES+ 404

2.191 Example 191
25

N-((3-cyclobutyl-2,3,4,5-tetrahydro-1H-benzo[d]azepin-7-yl)methyl)-5-fluoronicotinamide
'H NMR (400 MHz, DMSQ) & ppm 1.56 (m, 2 H) 1.69 - 1.87 (m, 2 H) 1.92 - 2.08 (m, 2 H) 2.17 - 2.43 (m, 4
30 H)2.82(br.s.,5H)4.41(s,2H)7.00-7.16(m,3H)7.42-7.51(m, 1 H)8.12-8.26 (m, 1 H) 8.29 - 8.42 (m,

1 H) 8.95-9.11 (m, 1 H)

MS ES* 354



25 i1l NWR (400 MHz, DI CHLOROVETHANE-d2) 8 6.93 (br. s., 3H), 4.13 -4.32
(m 1H), 3.46 - 3.59 (m 1H), 3.36 - 3.46 (m 1H), 3.06- 3.33 (m 2H), 2.66
- 3.02 (mvonbio/0023821 -2.51 (m 7H), 1.83 (br. s., 8H), PcaaB2009/61777 6H),
1.30- 1.43 (m 1H), 1.05 (s, 3H WO %9&0/ 007382PCT/ GB2009/ 001774 133 M5 ES
+ . 425 2.228 Exanple 228 (Racemic) 5
1-(4-(2-(3-cyclobutyl-2, 3,4, 5-tetrahydro-1H benzo[ d] azepi n- 7-y1) - 1- hydr oxye
thyl) - 4%]@/ gf i di n-1yl ) propan- 1-one / 10 I HNMR (400 MHz,
CHLOROF P "8 109(s 3 H 1.12- 1.21 (m 3 H 1.35- 1.46(m 1 H)
1.46 - 1 52 (m 1 1.52- 1.79 (m 7 H 1.83 -2.01 (m 1 H 2.02 - 2.18
(m 2 H 229 - 256(m 6 H 2.72 - 3.04 (m 6 H 3.18 - 3.33 (m 111)

3,

3.39 - 3.48 (Im 3-3.76(m 1H 4.29 -4.42 (m 1 H 6.95 (br. s.,
2 H 7. 3\ 7.
1-(1-(c utane ny

15 ES: 399 2.229 Exanple 229

- 4>kt hyl pi peri din-4-y1)-2-(3-cycl obutyl -2, 3, 4, 5-
tetrahydr"b 18 venzo d] azepin-7- 20 yl)ethanone ill NWVR (400 WMVHz,
DICI—IL@RC]VETHANE—dZ) 8 7.00 - 7.05 (m 1H), 6.85 - 6.91 (m 2H), 3.77 - 3.86
m 25 %Hé-cejéoburyéli,%,S ah(yg%(_)o1%I_%hz.?%]az?lrg'gyl?wjﬁthgg%o(t%ﬁéérggéﬂ% Pigo 1§almgc’ie4|_|) g ?g
-233(m2H) 200-216(m6H) 1.74- 1.99 (m 3H), 1.53 - 1.73 (m

2H), 1. 42nmr Jod M bm w134 168l 2u{ Mo -4 39552073 55,423 30
2.230 Exanrplé4 D) sperk 34 LosnlPul o 39 (n 2193 o8 S0 074l 2 P2 522
(m, 4 H)266 290(m 5H)4.32- 446(m,2H)699 7.15(m,3H)7.72 - 786(m1H)798 8.12 (m, 1 H)

10 8.75-8.85 (m, 1 H) 9.06 - 9.19 (m, 1 H)

MS ES’ 404

2.193 Example 193

OO0

N-((3-cyclobutyl-2,3,4,5-tetrahydro-1H-benzo[d]azepin-7-yl)methyl)-2-methoxynicotinamide
20 'HNMR (400 MHz, DMSO) & ppm 1.49 - 1.66 (m, 2 H) 1.69 - 1.86 (m,2H)1.93-2.05(m,2H)220-243
(m, 4 H) 2.67 - 2.86 (m, 5 H) 3.97 (s, 3 H) 4.38 - 4.48 (m, 2 H) 7.02 - 7.08 (m, 3 H) 7.09 - 7.16 (m, 1 H) 8.09 -

8.16(m, 1 H) 8.27 - 8.34 (m, 1 H) 8.67 - 8.81 (m, 1 H)

MS ES* 366
25

2.194 Example 194

ST -0

30 N-((3-cyclobutyl-2,3,4,5-tetrahydro- 1H-benzo[d]azepin-7-yl)methyl)pyrrolidine-1-carboxamide

'H NMR (400 MHz, DMSO-d6) & ppm 1.43 - 1.69 (m, 2 H) 1.79 (t, 5 H) 1.92 - 2.10 (m, 2 H) 2.13 - 2.47 (m, 4
H) 2.81 (br. s., 5 H) 3.22 (t, 4 H) 3.28 - 3.55 (m, 1 H) 4.16 (d, 2 H) 6.51 - 6.67 (m, 1 H) 7.00 (br. 5., 3 H)



1- (cycl obut anecar bonyl) - NA( 3-cycl obutyl- 2, 3, 4, 5-t et rahydr o- 1H benzo[ d] azepi
n-7-yOnet hyl )-1, 2, 3, 6- tetrahydropyridi ne-4-carboxamde 5 1HNVR (400
MHz, DMVSOVOEey10/@pisen 8.24 - 8.44 (m 1H), 6.90 - 7.06 ( mPCIIGB20@/ME/74 6. 58
(m 1H, 4.20 - 4.30 (m 2H), 3.93 - g 8 (m 2H), 3.48 - 3.58 (m 1H),
3.33 - 3.44 (m 2H), 2.64 - 2.86 (m , 2.20 - 2.40 (m 6H), 2.04 - 2.20
(m 4H, 1. 83 - 204 (m 3H, 1.67 - 1.83 (m 3H, 1.49 - 1.66 (m 2H 10

M5 ES: ﬁ% %31 Exanple 231
4((3-cyc oguf’yl 2,3,4,5-tetrahydro- 1H benzo[ d] azepi n- 7- yOret hyl ) - N- et hyl - 4-

15 hydroxycyclohexanecarboxamde INNO OH 20 I H NVR (400 MHz, DWVSO-d6) 5
ppm 0. 72195k xSmpitpds 3 H 0.98 -1.08 (m 2 H 1.11- 1.32(m 4 H 1.33 - 1.74
(m 7H)176-189(m 2 H 2.05- 2.23 (m 4 11) 2.35 - 2.41 (m 2 H
248-268(m5|—|)275-292(m2H)373-382(m1H)659-688
(m 3 H) 7.29 - 7.45 (m 1 H M ES: 385 25 2.232 Exanple 232 (Enanti omer

of Exa 3-cycl obutyl-2, 3,4, 5-terrahydro- 1H benzo
[ d] azepl n 7- y]ﬁw ) pi peri di n-1- yl ) propan-1- one 300
OoH7------ VR OM—Iz MeOD) 8 6.92 -7.09 (m 3H), 4.38 -4.54
(m 1H), 381 -3.96 (m 211) 3.01 - 3.17 (m 35 1H), 2.81 -2.98 (m 5H),
2.38 - 2.76 (m 711), 2.05 -2.18 (m 5H), 1.90 - 2.04 (m 2H), 1.61 - 1.89
(m  5H)N-(Q-c@&Bobutylt2, #85-(chrphy@d-1);beiGo[@Bzepind’-R)methph)-3-2khylbutdidmiddS ES: 385 2. 233
Exanpl e 233 (Enantiomer of Exanple 142)

10 'H NMR (400 MHz, METHANOL-d4) & ppm 0.96 (d, 6 H) 1.55 - 1.81 (m, 2 H) 1.84 - 2.01 (m, 2 H) 2.03 -

2.19(m,5H)2.27-2.62 (m,4 H)2.72 - 3.03 (m, 5 H) 4.26 - 4.38 (m, 2 H) 7.05 (s, 3 H)
MS ES+ 315

15 2.196 Example 196

Hch*u“@(}.@

N-((3-cyclobutyl-2,3,4,5-tetrahydro- 1 H-benzo[d]azepin-7-yl)methyl)-2-hydroxy-2-methylpropanamide

20 |
'H NMR (400 MHz, METHANOL-d4) & ppm 1.15 (s, 6 H) 1.35 - 1.57 (m, 2 H) 1.61 - 1.79 (m, 2 H) 1.79 -
1.96 (m, 2 H) 2.06 - 2.38 (m, 4 H) 2.50 - 2.75 (m, 5 H) 4.05 - 4.14 (m, 2 H) 6.81 (d, 3 H)

MS ES+ 317
25
2.197 Example 197

P
N

H N{>

30 N-(1-(3-cyclobutyl-2,3.4,5-tetrahydro-1H-benzo[d]azepin-7-yl)ethyl)acetamide

'H NMR (400 MHz, METHANOL-d,) § 7.01 - 7.11 (m, 3H), 2.79 - 2.97 (m, 5H), 2.36 - 2.58 (m, 4H), 2.06 -
2.18 (m, 3H), 1.89 - 2.01 (m, SH), 1.61 - 1.78 (m, 2H), 1.37 - 1.46 (m, 3H)



5 1-(4-(3-(3-cyclobutyl-2, 3,4, 5-tetrahydro-1H benzo

Rf | azepi n-7-y1)-2- hydr oxypr opyppi peri di n-1-yl) propan-1- one 10 11-1 NWR
(400 MHz,wbE0D)y008386.92 - 7.09 (m 3H), 4.38 -4.54 (m 1PFCT/GB28M®/001B3496 (m
2H), 3.01 - 3.17 (m 1H), 2.81 -2.98 Q%Bl 5H), 2.38 -2.76 (m 7H), 2.05
-2.18 (m 5H), 1.90 - 2.04 (m 2H), 1. - 1.89 (m 511), 1.28 - 1.48 (m
2H), 0.83 - 1.27 (m 2H) 15 M5 ES: 385 2.234 Exanple 234
N((3-cyc|obyt¥1-2,3,4,5-tetrahydro-1k¥benzo[d]azepin-7-yChethyI)-6-(ethyIam
i no) ni c¥fiERadfi’de 20 0 )LNIH NN H -0 | HNMR (400 MHz, DMBO-d6) 8 ppm
8.56 - 8.66 (m 1H), 8.49 - 8.56 (m 1H), 7.75 - 7.87 (m 1H), 6.92 - 7.08

(M 4H), 1B 3T mee Bgd6 (M 1H), 4.29 - 4.42 (m 2H), 3.23 - 3.29 (m 2H),
2.64 - zfés LS 232 (br. s.. 25 4H), 1.91 -2.06 (m 2H), 1.67 - 1.84
(m 28), 1.45 - 1.66 (m 2H), 1.03 - 1.19 (m 311) MS ES. 379 2.235 Exanpl e
235 30

O
N-(4((3-cycl Qbutly1-2, 3,4, et rahydr o- 1H benzo[ d] azepi n- 7-yl ) et hyl ) - 4- hydr
oxycycl ohe |yI§ rogi on de (N
o
N

~o
N-((3-cyclobutyl-2,3,4,5-tetrahydro-1H-benzo[d]azepin-7-yl)methyl)-6-methoxynicotinamide

10 'H NMR (400 MHz, METHANOL-d,) 6 ppm 1.72 (none, 2 H) 1.87 - 2.10 (m, 2 H) 2.08 - 2.28 (m, 2 H) 2.35 -
2.76 (m, 4 H) 2.95 (br. s., 5H) 3.98 (s,3 H)4.53 (s,2 H) 6.87 (d, 1 H) 7.05 - 7.21 (m, 3 H) 8.06 - 8.19 (m, 1 H)
8.67(d, 1 H)
MS ES"* 366

15
2.199 Example 199

20 N-((3-cyclobutyl-2,3,4,5-tetrahydro-1H-benzo[d]azepin-7-yl)methyl)-6-(trifluoromethyl)nicotinamide

'H NMR (400 MHz, METHANOL-d,) § ppm 1.55 (none, 2 H) 1.75 - 1.91 (m, 2 H) 1.93 - 2.12 (m, 2 H) 2.18 -
2.60 (m, 4 H) 2.82 (d, 5 H) 4.45 (s, 2 H) 7.01 (d, 3 H) 7.75 - 7.91 (m, 1 H) 8.26 - 8.44 (m, 1 H) 9.02 (s, 1 H)

25 MSES' 404

2.200 Example 200

o0

N-((3-cyclobutyl-2,3,4,5-tetrahydro-1H-benzo[d]azepin-7-yl)methyl)-3-fluorobenzamide



WO 2010/ 007382PCT/ GB2009/ 001774 136 NMR (400 MHz, DMBO-d6) 5 ppm
-0.85 (m 3 H 1.08 - 1.20 (m 2 H 1.23 - 1.51 (m 8 H 1.57 - 1.70
H Wwo20rw/m732 (m 4 H 2.12 - 2.26 (m 4 H) 2.38 PCRIGBRO(MOIZ4H) 2.53
m5H)318-329(m1H)3§{/5( 1 6.72 - 6.78 (m 2 H 6.79

(m 1L H 7.36 - 7.47 (m 1 H 5*\B ES: 3852236Exarrp|e236

y . K 0 mzd i hypni c
') (%ﬁi(f%%zldéiﬁlzoﬁidgﬁﬁ\ﬁnﬁé 56%\)&&‘2 2%& r bfﬁ)’- 12%69 2']{)2 éy%z? i
69- 188 H) AH8 22.§9)(mg5 %434246%(“@ ﬁlH)29f»|)721(2133 )7234417 4@#11 1AD)8 o7. 672(m- bYHY0 (m
H) 2. 784 721298, (1) 7.7 - Fy9 én, 340) 9.02- 56 hmHZ H) 6.98 - 7.17 (m 3 H) 7.98 -
O(m 151 H 8.32-8.45(m 1H 9.08- 9.20 (m 1 H 9.26 - 9.40 (m
MS ES : 378 2.237 Exanple 237 20

43- syMBESUIY1- 2, 3, 4, 5-t et r ahydr o- 1H benzo[ d] azepi n- 7- ypnet hyl ) - 6- (1- hydr o
yet hypni cot i nam de O CH -0 25 IHNWR (400 MHz, DVBO-d6) 8 ppm 1.34- 1.41
m 3 H ‘é edef5 (M 2 H) 1.71 - 1.84 (m 2 H 1.94 - 2.06 (m 2 H

. 26- 2§ ‘%“‘““’ﬁ 2.71 - 2.84 (m 5 H) 4.40 - 4.47 (m 2 H 4.73 -4.83

m 1H)5440549(m
0

A

10 N-((3-cyclobutyl-2,3,4,5-tetrahydro-1H-benzo[ d)azepin-7-ylymethyl)-3,4-diflucrobenzamide

'H NMR (400 MHz, METHANOL-d,) & ppm 1.69 (none, 2 H) 1.95 (br. s., 2 H) 2.11 (br. s., 2 H) 2.49 (br. 5., 4
H)2.93 (br. s., 5 H) 4.52 (s, 2H) 7.11 (br. 5., 3 H) 7.30 - 7.52 (m, 1 H) 7.65 - 7.88 (m, 2 H)

15 MSES"371

2.202 Example 202
O

20 N-((3-cyclobutyl-2,3.4,5-tetrahydro-1H-benzo[d]azepin-7-yl)methyl)-3,5-difluorobenzamide

'H NMR (400 MHz, METHANOL-d,) & ppm 1.55 - 1.86 (m, 2 H) 1.86 - 2.07 (m, 2 H) 2.07 - 2.27 (m, 2 H)
2.33-2.75 (m, 4 H) 2.95 (br. 5., 5 H) 4.52 (s, 2 H) 7.04 - 7.27 (m, 4 H) 7.48 (dd, 2 H)

25 MSES* 371

2.203 Example 203

N-((3-cyclobutyl-2,3,4,5-tetrahydro-1H-benzo[ d]azepin-7-yl)methyl)-4,4-difluorocyclohexanecarboxamide



1 H 7.02 -7.10 (m 3 H 7.56- 7.64 (m 1 H 819 - 8.27 (m 1 H 8.92 -
8.97 (m 1 H 9.03 -9.16 (m 1 H M5 ES : 380 30 2.238 Exanple 238

N( (3- cyclwbunyloozssd, 4, 5- t et r ahydr o- 1H- benzo[ d] azepi n- 7- yOmetB2gd9)00677¢ 1- hydr o
xycycl obutyl ) ni coti nam de 137 1 NVR (400 MHz, DMSO-d6) 6 PPm 1.51 -
1.68(m2H)172 2.06(m 6 H 2.18'<« 244(m6|—|)252-260(m2H)
2.75 - 2290 (m 5H 4.39 -4.48 (m 2 H 584 (s, 1 H 7.02- 7.10 (m 3 H)
7.62 - 7.69 (m 1 g% 5815 - 8.23 (m 1 H 8.98- 9.04 (m 1 H 9.06 - 9.15
(m 1 HH WHER #90 MicPMSQ-dg 5 prea ) @r. 2FOHNIEI (1, 6 H) 2.01 (br. s., 4 H) 2.33 (d, 4 H) 2.80 (br. s,

N( ( 3- Cys3i{}1bmt(&§-l-ﬂ63747&r(hﬁiHﬁﬁOﬁQHQ—iﬁfﬁeﬂﬁ%ﬂi(&Zﬁﬂ'm 7-yQOret hyl ) - 6- (2- hydro
Xypropan-2-ybDnicotinamde O 1il HON -o 15 IHNWR (400 MHz, DMSO-d6) 6 ppm
1.45 (s, 6H)151-166(m2|—|)1.68-184(m2H)193 2.06 (m 2
H) 2. 93MS EF'. 112 (m 4H 2.68 - 2.87 (m 5H 4.36 -4.50 (m 2 H 5.31 (s, 1
H) 7.00

2.204 Example 204

ISR @RS

N-((3-cyclobutyl-2,3,4,5-tetrahydro-1H-benzo{d]azepin-7-yl)methyl)-4-fluorobenzamide

'H NMR (400 MHz, METHANOL-d,) & ppm 1.70 (none, 2 H) 1.83 - 2.04 (m, 2 H) 2.05 - 2.18 (m, 2 H) 2.34 -
2.65 (m, 4 H) 2.93 (br. 5., 5 H) 4.53 (s, 2 H) 7.02 - 7.16 (m, 3 H) 7.16 - 7.26 (m, 2 H) 7.92 (d, 2 H)

15
MS ES* 353

2.205 Example 205
20
o)

Ay
N >

N-(1-(3-cyclobutyl-2,3,4,5-tetrahydro- 1H-benzo[d]azepin-7-yl)ethyl)acetamide

25 NMR: 'H NMR (400 MHz, METHANOL-d,) § 7.00 - 7.15 (m, 3H), 4.90 - 5.03 (m, 1H), 2.81 - 2.98 (m, 5H),
2.42 - 2.57 (m, 4H), 2.05 - 2.19 (m, 2H), 1.90 - 2.03 (m, SH), 1.62 - 1.79 (m, 2H), 1.37 - 1.48 (m, 3H)

MS ES* 287

30 2.206 Example 206

SO0



- 7.11 (m 3H 7.72 - 7.79 (m 1 H 815 - 825 (m 1 H 8.90 - 8.99 (m
1 H 9.02 - 9.15 (m 1 1-1) M5 ES: 394 20 2.240 Exanpl e 240

1- (4- (2- (Wocynlwmhseyl- 2, 3, 4, 5- tetrahydro 1H benzo[ d] azepcmGBy@aoetryl) - 4-f |
uor opi peri di n-1-y1) propan- 1- one (400 WMHz, DI CHLOROVETHANE-d2) 8
ppm 0.96- 1.07 (m 3 H) 1.43 - 203(m 1 H 2.20 - 2.42 (m 5 H 2.72-

2.

90 ( MuB-ckio 3. 3 79 - 3.89 (m 2
5 g gN (g, Zl)é bﬁ%ilims%ga@%xgﬂ}{ blnzb%u%pﬁ% ylﬁ%thg§N(rﬂathyia 4692 é”em i VO

2010/ 007382PCT/ GB2009/ 001774 138
NMR: 'H NMR (400 MHz, METHANOL-d,) § 7.04 - 7.17 (m, 1H), 6.92 - 7.04 (m, 2H), 4.49 - 4.60 (m, 2H),

2.80-3.01 (m, 8H), 2.38 - 2.57 (m, 4H), 2.07 - 2.20 (m, 5H), 1.88 - 2.03 (m, 2H), 1.60 - 1.80 (m, 2H)
MS ES* 287

2.207 Example 207

O
T 000

N-((3-cyclobutyl-2,3,4,5-tetrahydro- 1H-benzo[d]azepin-7-yl)methyl)-2-methoxypyrimidine-5-carboxamide

10

NMR: 'H NMR (400 MHz, DMSO)3 9.11 (t, 1H), 9.03 (s, 2H), 7.03-7.10 (m, 3H), 4.43 (d, 2H), 3.98 (s, 3H),
2.70-2.85 (m, SH), 2.28-2.40 (m, 4H), 1.96-2.04 (m, 2H), 1.72-1.84 (m, 2H), 1.48-1.66 (m, 2H)

15
MS ES* 367

2.208 Example 208

0
AN
OO0
°N
20

N-((3-cyclobutyl-2,3,4,5-tetrahydro- 1H-benzo[d]azepin-7-yl)methyl)pyridazine-4-carboxamide

'"H NMR (400 MHz, DMSO)5 9.56-9.60 (m, 1H), 9.41-9.50 (m, 2H), 8.03 (dd, 1H), 7.04-7.11 (m, 3H), 4.46 (d,
2H), 2.70-2.87 (m, 5H), 2.26-2.42 (m, 4H), 1.95-2.05 (m, 2H), 1.71-1.84 (m, 2H), 1.48-1.66 (m, 2H)

25
MS ES* 337

2.209 Example 209



M5 ES: 401 2.241 Exanple 241 5

1-(4-(2-(3-cyclobutyl-2, 3,4, 5-tetrahydro-1H benzo[ d] azepi n-7-y1) - 1- hydr oxye
t hyl ) - 4- fWoaenmyiopssei di n- 1- yl ) propan-1-one 10 ifl NVR @¢0GHWMIB/001774

DI CHLOROVETHANE-d2) 5 ppm 1.09- 1.19 Si 3 H 1.53 -2.17 (m 12 H) 2.30 -
2.51(m5H)251-262(m1H)2 3.00 (m 6 H 3.30- 3.44 (m 1 H
366-390(m 4.52 467(m1H)695-7.15(m3|—|)111wasn0t
determ ned M5 E 3 15 2,242 Exanpl e 242

0
NA(3-(3-fl 22, tetrahydro-1H benzo [d]
azepin-7-y yI)’| 6- roI| yl) nicotinamde O NIH NN 20 1H NMWR
(400 MHz, OD) 8.5 62(m 1 7.89 - 802 (m 1 H 7.00 - 7.14

(m 3H)648-656(m 1 H) 4.97 - 5 23(m 1 H 4.49 (s, 2 H 3.41 -3.57
(m 4 H 3.11 -3.25 (m 1 H 2.84 - 2.99 (m 4 H 2.48 (br. s., 25 4 H
2.19 - 2.41 (m 4 H 1.97 - 2.12 (m 4 H. MS ES. 423. 2.243 Exanple 243 30

(S) - N( ( B«(Gyedicdbiyl-3/34,2 teBatddrb-1 Hevknzald)aekp =71 nle epiy-0ddraiz@pbihaniiddret hyl ) - 6- (3-f |
uoropyrrolidin-1- yl)nicotinam de 139 F"
5 'H NMR (400 MHz, DMSQ)$ 9.40 (s, 1H), 8.47 (d, 1H), 7.84 (d, 1H), 7.63 (s, 1H), 7.09-7.17 (m, 3H), 4.50 (d,
2H), 2.87 (bs, 4H), 2.76-2.86 (m, 1H), 2.32-2.47 (bs, 4H), 2.02-2.12 (m, 2H), 1.77-1.90 (m, 2H), 1.57-1.72 (m,
2H)

MS ES* 354
10
2.210 Example 210

N-((3-cyclobutyl-2,3,4,5-tetrahydro-1H-benzo[d]azepin-7-yl)methyl)-6-fluoronicotinamide

15
'H NMR (400 MHz, DMS0)5 9.12-9.21 (m, 1H), 8.74 (d, 1H), 8.42 (td, 1H), 7.31 (dd, 1H), 7.03-7.09 (m, 3H),
4.43 (d, 2H), 2.70-2.84 (m, 5H), 2.28-2.39 (bs, 4H), 1.95-2.04 (m, 2H), 1.72-1.83 (m, 2H), 1.50-1.66 (m, 2H)

MS ES* 354
20
2.211 Example 211

T

N-((3-cyclobutyl-2,3,4,5-tetrahydro-1H-benzo[d]azepin-7-yl)methyl)-2-methylpyrimidine-5-carboxamide
25

'H NMR (400 MHz, DMS0)5 9.23 (t, 1H), 9.09 (s, 2H), 7.03-7.11 (m, 3H), 4.44 (d, 2H), 2.71-2.86 (m, SH),

2.68 (s, 3H), 2.27-2.42 (m, 4H), 1.95-2.05 (m, 2H), 1.72-1.85 (m, 2H), 1.48-1.66 (m, 2H)

MS ES* 351



1HNMR (400 MHz, DVMSO-d6) 5 8.53 - 8.83 (m 2H), 7.84 - 8.07 (m 1H), 6.88 -
7.20 (m 3H), 6.27 - 6.65 (m 1H), 5.27 - 5.58 (m 1H), 4.24 - 4.50 (m
2H), 3.40we 281088738, 4H), 2.66 - 2.90 (m 5H), 1.91 (nomeT/GE2h)9/ @16 ES:
423 2. 244 Exanple 244 10
1- (3-cycl obutyl-2, 3, 4, 5-tetrahydro- 1H %k enzo[ d] azepi n-7-y1) - 3- ( 6- net hoxypyri
d| n 3 yI)propan 2-one NVR (400 WMHz, DI CHLOROVETHANE-d2) 8 ppm 1.52 -
n;} 177-200(m2|—|)201-2.2115(m2H)2.31-2.61(m
4 H) 2 %EZEXSmU*zﬂ(Zm 5H 3.69 (s, 2 H 3.73 (s, 2 H 3.92 (s, 3 H 6.67 -
6.76 (m 1 H) 689- 7.01 (m 2 H) 7.04- 7.14 (m 1 H 7.31 - 7.43 (m 1 H
7.87 - 7.96 (m M5 ES' : 365 20 2.245 Exanple 245
N4( 3-cycl obut y1- ,3 4, 5- tetrahydro 1H benzo[ d] azepi n- 7-ypnet hyl ) - 6- ( 3- hydro

xypyrrolidi IFINIVIR (400 MHz, DMSO-d6) 5 8.48 -
. 84 - (mN 683-715(m 3H), 6.22 - 6.58 (m
.08(m 1 .54 (m 3H), 3.33 - 3.65 (m 4H), 2.64 -

8 78 (

2 90 (m\g , 2.16 - 2. 41 (m 4H) 1.76 (none, 9H) 30 M5 ES' : 421 140
2.246 Exanpl e 246

(R -N (k@%v&{%ﬁwﬂ@b&ty@ I ytetahydrol Hivgaeldlagepiniomsthulypipredinart-arapaanidet hyl ) - 6- (3
-fluoropyrrolidin-1yl)nicotinamde 5 111 NMR (400 MHz, DVSO d6) 8 8. 53 -

Shy . R poduie 610 B, ByPPed wuﬁ" o G GiB. 5
2 90 ( .2038{2H), 3.76-3.87 (o h8), 2.92BH9 (m 1H), 2.73-2.86 (m, 5H), 2.53-2.64 (m, 1H), 2.29-2.48 (m, 5H),
1.95-2.07 (m, 5H), 1.67-1.87 (m, 4H), 1.48-1.67 (m, 3H), 1.34-1.49 (m, 1H)
10
MS ES* 384

2.213 Example 213

o)
/\OJ\N/
15

N-((3-cyclobutyl-2,3,4,5-tetrahydro- 1H-benzo[d]azepin-7-yl)methyl)-2-ethoxypyrimidine-5-carboxamide

'H NMR (400 MHz, DMS0)3 9.09 (t, 1H), 9.01 (s, 2H), 7.02-7.11 (m, 3H), 4.38-4.47 (m, 4H), 2.66-2.86 (m,
5H), 2.24-2.40 (m, 4H), 1.95-2.04 (m, 2H), 1.71-1.84 (m, 2H), 1.48-1.65 (m, 2H), 1.35 (t, 3H)

20
MS ES* 381

2.214 Example 214

25 0

N-((3-cyclobutyl-2,3,4,5-tetrahydro-1H-benzo[d]azepin-7-yl)methyl)-6-(2-oxopyrrolidin-1-ylnicotinamide



10 M5 ES: 423 2.247 Exanple 247 15

N( (3-cycl obutyl-2, 3,4, 5-tetrahydro-1H benzo[ d] azepi n-7-yOnet hyl ) - 2- (pyrroli
di n- 1- y1)wornmomirise- 5- car boxanm de 0 NN H 01 N 20 1H RERqB20®/VHZ4
DMSO-d6) 8 8.79 (s, 3H), 6.82-7.239@ 4.24 - 4.59 (m 2H), 3.41 -
3.65 (m 4H), 2.63- 3.04(m 4H), 2.6 4( 6H, overl apped by sol vent peak)

2.13 - B (40 MEH)DMr 6 04 DORG 5.1 M R0, AR B ARu2uf ol BRATR! 208

1-(3-cycl ob

[ d] azepf! #WL%)“ %ﬁ)( %sé%%wx%yzr 15 D32 33 Pr R 20 1210 0HR 70182 fm. 2HVR

(400 MHz48- 6@l BROVETHANE- d2) 5 ppm 1.59- 1.78 (m 5 H) 2.00 - 2.21 (m 2

H 2.29 - 2257 (m 4 H 2.60- 2295 (m 9 H 3.92 (s, 3 H 3.95-4.06 (m 1
6.68 - 6,76 (m 1 H 6.95 - 7.11 (m 3 H 7.47 - 7.57(m 1 H 7.97 -

8.09 YMYSESHI95 VB ES: 367 2.249 Exanpl e 249

N((3-cycl obutyl-2, 3, 4, 5-tetrahydro- 1H benzo[ d] azepi n- 7- yOnet hyl ) - 6- (pyrrol i

di n-1- yﬁlg)érl d ehlge 3- 10 carboxam de 01

xamp

LT OO0

10 N-((3-cyclobutyl-2,3,4,5-tetrahydro-1H-benzo[d]azepin-7-yl)methyl)-6-isopropoxynicotinamide

'H NMR (400 MHz, DMSO)5 8.94 (t, 1H), 8.68 (d, 1H), 8.13 (dd, 1H), 7.00-7.09 (m, 3H), 6.80 (d, 1H), 5.31
(septet, 1H), 4.41 (d, 2H), 2.72-2.87 (m, SH), 2.28-2.44 (m, 4H), 1.95-2.05 (m, 2H), 1.73-1.86 (m, 2H), 1.48-
1.66 (m, 2H), 1.31 (d, 6H)

15
MS ES* 394

2.216 Example 216

20 N-((3-cyclobutyl-2,3,4,5-tetrahydro-1H-benzo[d]azepin-7-yl)methyl)-3-hydrox y-3-methylbutanamide

M”mN 5

'H NMR: (400 MHz, MeOD) & 6.95 - 7.12 (m, 3 H) 4.34 (s, 2 H) 3.55 (5, 2 H) 2.88 - 2.94 (m, 4 H) 2.78 - 2.88
(m, 1 H) 2.46 (br. s., 4 H) 2.04 - 2.17 (m, 2 H) 1.87 - 2.01 (m, 2 H) 1.58 - 1.79 (m, 2 H) 1.14 - 1.19 (m, 6 H)

25
MS ES* : 331

2.217 Example 217



| HNVR (400 MHz, DVMSO-d6) 8 ppm 1.47 - 1.66 (m 2 H 1.69- 1.85 (m 2 H)
1.91 -2.08 (m 6 H 2.22 - 15 2.42 (m 4 11) 2.66 - 2.85 (m 5 H) 3.42 -
3.62 (m wWOMp10A03B2- 4.49 (m 2 H) 6.91 - 6.98 (m 1 H)per@B2009/00i4(m 3
11) 7.77 - 7.88 (m 1 H 9.11 -9.26 (B91 H M ES: 406 20 2. 250 Exanple
250 (D astereoner of Exanple 325)

143R) - 3- (3- ( 3- cycl obutyl-2, 3,4, 5-tetrahydro-1H benzo[ d] azepi n-7-y1)-2-hydro

Xypropyl ) pi peri di 1y|)propan 1- one 0O 1H NWMR (400 MHz, CD30D) 6.89 -
706(m3ﬂ @ 69-397(m2H)301-315(m1H)
m/

2.77 - 2.97 (@ 3 H 2.21 -2.56 (m 6 H 2.03 -2.19
m2118N203(m 17630-1.88(m1H)1.56-1.76(m4H)
1.18 - 1.57 (m 4H) 102-116(m 3H).I\/BES 399 2.251 Exanpl e 251

(Di ast er egner _of ng 252[ 35 14(3R)-3-(3-(3-cyclobutyl-2,3
,4,5-tel K(aﬁyfdﬁbbtﬂl%‘o% g ézzf&ﬁl'idhzermyp)bmzthﬂgrérﬁtawwﬁ%ﬁw&i peri di n- 1-
yI )propan | -one WD 2010/ 007382PCT/ 682009/ 001774 142 0 5 1H NWR (400 MHz,

CD30D) : - : 2 H) 2.98
e L e 95?%@ B 2
H 1. 81d,.2M)Fp36(qeprt, HMP.71-2. 8@ (m, iH)782‘( MS(m #HD). l9422505-(m12f!931 (Q’rl; 863mHpH) 11, 4‘]2 - 1.17
(m 4 He M2E5S33399%9)10 2. 252 Exanpl e 252
N((3-cycl obutyl-2,3, 4, 5-tetrahydro-1H benzo[ d] azepi n-7-ypnet hyl ) - 6- (2- hydro
xypropyl am no) ni coti nani de 0 N 15H

MS ES* 380

10 2.218 Example 218

N-((3-cyclobutyl-2,3,4,5-tetrahydro- 1H-benzo[ d]azepin-7-yl)methyl)-6-(methylamino)nicotinamide

o

H — >
~ N/

N
H

15 'H NMR: (400 MHz, DMSO-dg) §8.43 - 8.58 (m, 2 H), 7.77 (m, 1 H), 6.85 - 7.03 (m, 4 H), 6.36 (m, 1 H), 4.22
-4.36 (m, 2 H), 2.73 (m, 8 H), 2.13 - 2.34 (m, 4 H), 1.85 - 2.01 (m, 2 H), 1.61 - 1.79 (m, 2 H), 1.49 (m, 2 H)

MS ES™: 365

20 2.219 Example 219

0]

N-((3-cyclobutyl-2,3,4,5-tetrahydro- 1 H-benzo[d]azepin-7-yl)methyl)-6-morpholinonicotinamide

'"H NMR (400 MHz, DMSO) 5 8.72 - 8.85 (m, 1H), 8.67 (s, 1H), 7.92 - 8.11 (m, 1H), 6.95 - 7.14 (m, 3H), 6.79
25 -6.92 (m, 1H), 4.17 - 4.77 (m, 2H), 3.64 - 3.81 (m, 4H), 3.46 - 3.62 (m, 4H), 2.67 - 2.90 (m, SH), 2.19 - 2.44
(m, 4H), 1.90 - 2.09 (m, 2H), 1.68 - 1.89 (m, 2H), 1.46 - 1.68 (m, 2H)



NVR (400 MHz, DVBO-d6) 8 ppm 1.03 - 1.12 (m 3 H) 1.48 - 1.67 (m 2 H)

1.69- 1.86(m 2 H) 1.91 - 2.08 (m 2 H 2.23 -2.42 (m 4 H) 2.67 -2.85 (m

5 H) 3.16w028102073m 2 H) 3.71 -3.86 (m 1 H) 4.32 - 4. 4#CErGB2R0%kN17470 -

4.79 (m 1 H) 6.47 - 6.58 (m 1H)6.lr9)37-7.08(m 4H 7.77 - 7.86 (m 1
49 8. 660 m

- 8.55 (m 1 H 20 8.56 - 1 H M ES: 409 25 2. 253Exanpl e

253 MSES*421 ,

N((3-cycl obutyl-2, 3, 4, 5-t et rahydr o- 1H benzo[ d] azepi n- 7- yOnet hyl ) - 6- (cycl obu
tylam no)nicotinamde O 30 | HNWVR (400 MHz, MeOD-d4)8 8.44 - 8.52 (m 1 H),
7.78 - 228%xgmple 20H), 6.99 - 7.14 (m 3 H), 6.40 - 6.51 (m 1 H), 4.42
-4.53 (m 2 H), 424 -438 (m 1H, 2.71 - 2299 (m 5H, 2.33 - 2.55 (m
6 H, 204 - 2.17 (m 2 H, 1.85 - 2.04 gm 4 H, 1.54- 1.85 (m 4 H 143
VS ES IE—g:f.—c@_l@%l-%ﬁﬁfr@y@g—&H@enzo[d]azepin-7-y )methyl)-6-(pyrrolidin-1-yl)nicotinamide

N( (3-cycl obutyl-2, % 4, 5-tetrahydro- 1H benzo[ d] azepi n- 7- yOret hyl ) - 6- (cycl opr

opylam no)nicotinarffde O )LNI Al , HNNH -o. | HNVR (400 MHz,
MeOD-d4) 5 8. TR 7. - 801 (m 1H, 7.03-7.15 (m 3 H),
6.69 - 6.79 1 1HH) N A, 2.93 (br. s., 5 H, 2.30 - 2.67 (m
4 H, 2.06-N. I8 (m 2 H 1. - 2.07(m 2H, 1.60 - 1.81 (m 2 H, 0.76
- 0.91 ( H, 0.47 -0.62 (m 2 H M ES. ESt+

'"H NMR: (400 MHz, DMSO-dg) 88.51 - 8.75 (m, 2 H), 7.95 (m, 1 H), 7.03 (br. 5., 3 H), 6.45 (m, 1 H), 4.28 -
4.44 (m, 2 H), 3.38 - 3.53 (m, 4 H), 2.65 - 2.89 (m, 5 H), 2.19 - 2.42 (m, 4 H), 1.95 (br. s., 6 H), 1.66 - 1.85 (m,
2 H), 1.57 (m, 2 H)

10
MS ES* : 404

2.221 Example 221

H
NNY\E:()N
N\ —< >
-~N O
15 NN

2-(3-cyclobutyl-2,3,4,5-tetrahydro- 1H-benzo[d]azepin-7-y1)-N-(1-methyl-1 H-pyrazol-S—yl)écctamide

'H NMR (400 MHz, MeOD) & ppm 1.60 - 1.81 (m, 2 H) 1.87 - 2.05 (m, 2 H) 2.06 - 2.20 (m, 2 H) 2.36 - 2.63
20 (m,4 H)2.81-3.02(m,5H)3.62-3.71 (m, SH)6.21 (d, 1 H) 7.12 (d, 3 H) 7.34 - 7.44 (m, 1 H)

MS ES' 339

2.222 Example 222

25
H
_N
N<>
0

2-(3-cyclobutyl-2,3,4,5-tetrahydro-1H-benzo[d]azepin-7-yl)-N-methylacetamide

30 'H NMR (400 MHz, MeOD) & ppm 1.59 - 1.81 (m, 2 H) 1.86 - 2.03 (m, 2 H) 2.05 - 2.20 (m, 2 H) 2.35 - 2.60
(m, 4 H) 2.73 (s, 3 H) 2.80 - 2.99 (m, 5 H) 3.44 (s, 2 H) 7.04 (s, 3 H)



15 2. 255 Exanpl e 255

N-((3-cycl obutyl-2, 3,4, 5-tetrahydro- 1H benzo[ d] azepi n- 7- ypnet hyl ) nor phol i ne
- 4- car boxwoide/gorsse N N OH -<> 20 | HNWR (400 VHz, CHLeRCHERMIN1H46. 85
(s, 3H, 4.33 -4.67 (m 1H), 4.05 -4.?%)5(m 2H), 3.37 - 3.62 (m 4H), 3.03
- 3.28 (m 4H), 1.66 - 3.01 (m 16H) ES: 345 25 2. 256 Exanple 256

N( (3-cycl obutyl-2, 3, 4,5-tetrahydro-1H benzo[ d] azepi n- 7- yprret hyl )-2-(pyrroli
di n- 1- y}y)éé |md|ne 5- carboxamide 30 O NN ,k O N H

2010/ 00MSESPEY/ GB2009/ 001774 144 NVR 114 NVR (400 Mz, DIVSO)8 8.65 (t,

1H) 8.53 (s, 1H), 7.82 (s, 1H), 6.90-7.01 (m 3H), 430(d 2H), 3.37-3.49

(m 4H)22%,% o743 (m 5H), 2.11-2.33 (m 4H), 1.82-1.98 (m 6H), 1.61-1.78
(m 2H) grne (m 2H) 5 M5 ES. 406 2. 257 Exanpl e 257 (Enanti omer of

ExanpPe 228)
1- {442~ § B-syNetuB DY ¥ S-1etraiBidfb, 1BF-Betiof AWM PyIl N-Bnrld9R 3 2APlaR 4-IH3tddmide hydr oxyet hy
1] - 4- met hyl pi peridi n-1- 10 yl} propan-1-one

SRASERE

'H NMR: (400 MHz, MeOD) & 7.05 (s, 3 H), 3.79 - 4.00 (m, 3 H), 3.43 (s, 4 H), 2.77 - 2.98 (m, 5 H), 2.34 -
2.59 (m, 4 H), 2.03 - 2.19 (m, 2 H), 1.86 - 2.04 (m, 2 H), 1.59 - 1.88 (m, 4 H), 1.40 - 1.60 (m, 2 H)

10
MS ES*: 365

2.224 Example 224

15 2-(3-cyclobutyl-2,3,4,5-tetrahydro-1H-benzo[d]azepin-7-yl)-N-(pyridin-3-yl)acetamide

PR ERS

'H NMR: (400 MHz, MeOD) § 8.74 (m, 1 H), 8.22 - 8.30 (m, 1 H), 8.08 - 8.17 (m, 1 H), 7.35 - 7.44 (m, 1 H),
7.03 - 7.19 (m, 3 H), 3.67 (s, 2 H), 2.77 - 3.00 (m, 5 H), 2.30 - 2.66 (m, 4 H), 2.04 - 2.19 (m, 2 H), 1.85 - 2.04
20 (m,2H), 1.71 (m, 2 H)

MS ES": 336
2.225 Example 225

25
2-(3-cyclobutyl-2,3,4,5-tetrahydro- 1H-benzo[d]azepin-7-yl)-N-isobutylacetamide



1H NVR (400 MHz, CHLOROFORMd) d ppm 1.09 (s, 3 H 1.12- 1.21 (m 3 H)
1.35- 1.46 (m 1 H 1.46 - 1.52 (m 1 H 1.52- 1.79 (m 7 H 1.83 -2.01 (m
1 H 2 02we2mB10l®74s;m 2 H) 2.29 - 2 56 (m 6 H 2.72 - 3r04/dBE0%0k)743. 18 -
3.33(m 1 H 3.39 - 3.48 (m 1 ?%2 3.76 (m 1 H 4.29 -4.42 (m 1 H)
6.95 (br. s., 2 H 7.03 - 20 7. 09 (m H MS ES-': 399 2.258 Exanple 258
(Enanti onmer of Exarrple 228) 25 1-

{442-(3-cycl obut y1-243, 4, 5 tetrahydro 1H 3- benzazepi n-7-y1) - 1- hydr oxyet hy1]
- 4- et hyl pi peri ANy ' i-ong. . 1H NMR (400 MHz, CHLOROFORM d) d
ppm 1.09 (s, 3 H 1.1& (rnls 1.35 - 1.46(m lH) 1.46 - 1.52 (m 1
H 1.52- 1.79 (m 7 H~ 1. 83 01 (m 1 H 2.02- 218 (m 2 H 2.29 -
2.56 (m 6 H 2.72 - 3.04(m 356 H 3.18 - 3.33 (m 1 H 3.39 - 3.48 (m
1H 3.63- 3.76(m 1H 4.29 -4.42 (m 1 H 6.95 (br. s., 2 H 7.03 -
7.09 (m 1 H M5 ES: 399 WD 2010/ 007382PCT/ GB2009/ 001774 145
(S)-N((3-cycl obut 5-tetrahydro- 1H benzo[ d] azepi n- 7- ylgmeth pt et r ahy
dr of ura#&MBdﬁWéW@DW&&hﬁbﬁﬁéé@(m@z Hy PRRR- ‘}44 N-2.79 é 10. 60 -
10. 88 (1135 -.d2lm, 430)2006-- 289 88 2(HY) 1.8b -bloe (nd 2@, 1(69.- 1.36 t), 3 1H,.0%8 ()8 H)3 H), 3.84 -
3.99(m 1 H, 3.71 - 3.84 (m 1 H, 3.55- 3.72 (m lH), 3.43 - 3.56 (m
2 H, 3.19 - 3.30 (m 2 H, 287-302(m2|—|) 2.64- 2.83 (m 2 H, 2.28
-2455(M§E2H)57204-226(m 3 H, .73 (m 5H 10

2.226 Example 226

2-(3-cyclobutyl-2,3,4,5-tetrahydro-1H-benzo[d]azepin-7-yl)-1-morpholinoethanone

10 O(/\r’\l
reCo

'H NMR (400 MHz, MeOD) § 6.95 - 7.15 (m, 3H), 3.74 (s, 2H), 3.57 - 3.68 (m, 4H), 3.45 - 3.56 (m, 4H), 2.77
- 2.98 (m, 5H), 2.48 (br. s., 4H), 2.06 - 2.23 (m, 2H), 1.87 - 2.05 (m, 2H), 1.60 - 1.85 (m, 2H)

15
MS ES™: 329

2.227 Example 227

20 Cyclobutyl(4-(2-(3-cyclobutyl-2,3,4,5-tetrahydro- 1 H-benzo[d]azepin-7-yl)-1-hydrox yethyl)-4-methylpiperidin-

1-yl)methanone

AR
%N

25 'H NMR (400 MHz, DICHLOROMETHANE-d,) § 6.93 (br. s., 3H), 4.13 - 4.32 (m, 1H), 3.46 - 3.59 (m, 1H),
3.36 - 3.46 (m, 1H), 3.06 - 3.33 (m, 2H), 2.66 - 3.02 (m, 7H), 2.21 - 2.51 (m, 7H), 1.83 (br. s., 8H), 1.42 - 1.76
(m, 6H), 1.30 - 1.43 (m, 1H), 1.05 (s, 3H)



M5 ES- 327 2.260 Exanple 260 15

(R -N((3-cyclobutyl-2, 3,4, 5-tetrahydro-1H benzo[ d] azepi n- 7- ypnet hypt et r ahyd
r of ur an- 2voantwmozssede hydr ochl ori de 20 111 NWVR (400 waz,GEMSDOUG) 8
10.59 - 10.90 (m 1 H), 8.21 - 8.38 ([7%31 H, 7.07 (s, 3 H, 4.23 (s, 3 H,
3.83 - 3.98 (m 1 H, 3.72 - 3.84 (m , 3.55 - 3.72 (m 1 H, 3.43 -
3.55 (Mysgstdsps3.20 - 3.29 (m 2 H), 2. 85 - 303 (m 2H, 2.62 -2.84 (m 2
H, 2.29 - 2.45 (m 2 H, 2.03 -2.27 (m 3 H, 1.51 - 1.95 (m 5 H M
ES+329 25 2.261 Exanple 261

(S) - N4 (B228Fehmlei228 Raedich, 5-t et r ahydr o- 1H benzo[ d] azepi n- 7-ypnet hyl ) - 6- (2-m
et hyl pyrrolidin-1yl)nicotinam de 30 WO 2010/ 007382PCT/ GB2009/ 001774 146
NVR: NVR (400 MHz, DivS0) 8 8. 60- 8. Hﬁ 7.95 (d, 1H), 6.96-7.09 (m
3H), & (% é’j-cyilpbutyl,_lr 3dd- tftehydm_bH-be,gz cgazgpuz yl()-rlr]hyq‘)byethy‘_j)) ﬁgetgyllggpn(hml- 1H),

3. 25- 3. dfpropan-1-ddel) , 2.61-2.87 (m 5H), 2.20-2.40 (m 4H), 1.86-2.11 (m 5H),
1.39-1.85 (m 5H), 1.15 (d, 3H 5 M5 ES : 419 2.262 Exanple 262 10

N4( 3- (3- hydroxycycl obutyl) -2, 3, 4, 5-t et rahydr o- 1H benzo [ d]

azepin- 7-j\€}ret hyl ) - 6- met hoxyni cot i nam de

0" N
OH NC

10 'HNMR (400 MHz, CHLOROFORM-d) & ppm 1.09 (s, 3 H) 1.12 - 1.21 (m, 3 H) 1.35 - 1.46 (m, 1 H) 1.46 -
1.52 (m, 1 H) 1.52 - 1.79 (m, 7 H) 1.83 - 2.01 (m, 1 H) 2.02 - 2.18 (m, 2 H) 2.29 - 2.56 (m, 6 H) 2.72 - 3.04 (m,
6H)3.18 -3.33 (m, 1 H)3.39-3.48 (m, 1 H) 3.63 - 3.76 (m, 1 H) 4.29 - 442 (m, 1 H) 6.95 (br.s., 2 H) 7.03 -
7.09 (m, 1 H) ‘

15 MSES": 399
2.229 Example 229

1-(1-(cyclobutanecarbonyl)-4-methylpiperidin-4-yl)-2-(3-cyclobutyl-2,3,4,5-tetrahydro-1H-benzo[d]azepin-7-
20 yl)ethanone

N A

' NMR (400 MHz, DICHLOROMETHANE-d;) § 7.00 - 7.05 (m, 1H), 6.85 - 6.91 (m, 2H), 3.77 - 3.86 (m,

25 1H), 3.66 - 3.76 (m, 2H), 3.31 - 3.41 (m, 1H), 3.22 (quin, J = 8.59 Hz, 1H), 3.06 - 3.17 (m, 2H), 2.71 - 2.92 (m,
5H), 2.39 (br. 5., 4H), 2.18 - 2.33 (m, 2H), 2.00 - 2.16 (m, 6H), 1.74 - 1.99 (m, 3H), 1.53 - 1.73 (m, 2H), 1.42 -
1.53 (m, 1H), 1.31 - 1.42 (m, 1H), 1.22 (s, 3H)

MS ES": 423
30
2.230 Example 230



15 1H NVR (400 MHz, CD30D) 8 8.60- 8.69 (m 1

8.04 - 8.14 (m 1 H)

.0
- 7.19 (m 3 H 6.78 -6.89 (m 1 H 4.50 (s, |2_|)H) 3.94 (s, 3 H 3.86-
H 1.7

(m 1 H wo2dor3szs., 4 H 2.41 - 2.73 (m 7
ES: 382. 20 2. 263 Exanpl e 263

10

15

20

25

30

35

1.76- PCOIBLE2009/@1714) .

134

1-(cyclobutanecarbonyl)-N-((3-cyclobutyl-2,3,4,5-tetrahydro- 1 H-benzo[d]azepin-7-yl)methyl)-1,2,3,6-
tetrahydropyridine-4-carboxamide

OO0

'H NMR (400 MHz, DMSO-d6) Sppm 8.24 - 8.44 (m, 1H), 6.90 - 7.06 (m, 3H), 6.46 - 6.58 (m, 1H), 4.20 -
4.30 (m, 2H), 3.93 - 4.08 (m, 2H), 3.48 - 3.58 (m, 1H), 3.33 - 3.44 (m, 2H), 2.64 - 2.86 (m, SH), 2.20 - 2.40 (m,
6H), 2.04 - 2.20 (m, 4H), 1.83 - 2.04 (m, 3H), 1.67 - 1.83 (m, 3H), 1.49 - 1.66 (m, 2H)

MS ES*: 422
2.231 Example 231

4-((3-cyclobutyl-2,3,4,5-tetrahydro-1H-benzo[d)azepin-7-yl)methyl)-N-ethyl-4-

hydroxycyclohexanecarboxamide

O
o
0L SO0
OH

'"H NMR (400 MHz, DMSO-d¢) 5 ppm 0.72 - 0.85 (m, 3 H) 0.98 - 1.08 (m, 2 H) 1.11 - 1.32 (m, 4 H) 1.33 -
1.74 (m, 7 H) 1.76 - 1.89 (m, 2 H) 2.05 - 2.23 (m, 4 H) 2.35 - 2.41 (m, 2 H) 2.48 - 2.68 (m, 5 H) 2.75 - 2.92 (m,
2 H)3.73-3.82 (m, 1 H) 6.59 - 6.88 (m, 3 H) 7.29 - 7.45 (m, 1 H)

MS ES*: 385

2.232 Example 232 (Enantiomer of Example 142)
1-(4-(3-(3-cyclobutyl-2,3 4,5-tetrahydro- 1H-benzo[d]azepin-7-yl)-2-hydroxypropyl)piperidin-1-yl)propan-1-

one

P
N OH <>
O\/K/@)N
'H NMR (400 MHz, MeOD) § 6.92 - 7.09 (m, 3H), 4.38 - 4.54 (m, 1H), 3.81 - 3.96 (m, 2H), 3.01 - 3.17 (m,

1H), 2.81 - 2.98 (m, 5H), 2.38 - 2.76 (m, 7H), 2.05 - 2.18 (m, SH), 1.90 - 2.04 (m, 2H), 1.61 - 1.89 (m, SH),
1.28 - 1.48 (m, 2H), 0.83 - 1.27 (m, 2H)

7.02
3.95
(%)



N-[ (3-cycl obutyl-2, 3,4, 5-tetrahydro-1H 3-benzazepi n- 7-yQOret hyl ] - 3, 5- di net hy
| -1, 2- oxazol e- 4-carboxam de 25 NVMR 1HNWVR (400 MHz, CHLOROFORMd) 8 7.03 -
7.18 (m 8b2p10%006B2- 5.89 (m 1H), 4.48 -4.65 (m 2H), PC8&B20®/@2774m

411), 2.71 - 2.86 (m 1H), 2.55 - 2.6235(m 4H), 2.33 - 2.55 (m 6H), 2.02 -
2.17 (m 2H), 1.83 -2.00 (m 2H), 1. 1.79 (m 2H) 30 Ms ES: 353 2.264
Exanpl e 264 WO 2010/ 007382PCT/ GB2009/ 001774 147

(R -N-43-cycl obutyl-2, 3, 4, 5-tetrahydro- 1H benzo[ di azepi n- 7- ypnethyl) 6-(2-m
et hyl pyMlsgg #¥n-1y1) ni cotinanide 5 NVR 1H NVR (400 MHz, DMS0)5 8.57-8. 69
(m 2H) 7.94 (dd, 1H), 6.98-7.07 (m 3H), 6.46 (d, 1H), 4.38 (d, 2H),
4.15-4 3.25-3.35 (m 1H), 2.63-2.85 (m

511) Z%’R(Egaﬂét%” (é'lﬂ%{‘“%éf%gg’(”‘%'én’ 5 ,1.48-1.84 (m 511, 116 (d,
3H) 1@ M3-(ESreyclohuyl-3, 32’@56@%1%136265 ]azepm—7 yl)-2-hydroxypropyl)piperidin-1-yl

(R - N( (grcycl obut Y1- 2, 3, 4, 5-tetrahydro- 1H benzo[ d] azepi n- 7- yOret hyl ) - 2- net h

propan-1-

yl pyrrolidine-1-car boxam de 15 0 N 11- INMR (400 MHz, METHANOL-d4) 8
6.97 - 7.22{m 3H), 6.34 - 6.72 (m 1H), 4.11 -4.44 (m 2H), 3.85 - 4.04
(m 111) B3 7HH 'A\3.348-3.45 (m 1H), 3.25 (1H, under sol vent
peak) 2.84 - 3,19{(mJ 4 .09 2.42 (m 511), 1.45 -2.09 (m 811),

1. 14 none, 4H) S:34272. Exanpl e 266 25

N( ( 3! ycl obutyl-2, 3, 4, 5-tetrahydro- 1H benzo[ d] azepi n- 7-ypnet hyl ) - 2-net hyl te
t r ahy dr ‘®fNMRU#02 My e Gi6de - houiino 8, 34 -dies4 (m, 1H), 3.81 - 3.96 (m, 2H), 3.01 - 3.17 (m,
1H), 2.81 - 2.98 (m, 5H), 2.38 - 2.76 (m, 7H), 2.05 - 2.18 (m, 5H), 1.90 - 2.04 (m, 2H), 1.61 - 1.89 (m, SH),
1.28 - 1.48 (m, 2H), 0.83 - 1.27 (m, 2H)
15 MSES": 385

2.234 Example 234

N-((3-cyclobutyl-2,3,4,5-tetrahydro- 1H-benzo[d]azepin-7-yl)methyl)-6-(ethylamino)nicotinamide

20
O
A N
Isgas @S
NN
H

'"H NMR (400 MHz, DMSO-d6) & ppm 8.56 - 8.66 (m, 1H), 8.49 - 8.56 (m, 1H), 7.75 - 7.87 (m, 1H), 6.92 -
7.08 (m, 4H), 6.37 - 6.46 (m, 1H), 4.29 - 4.42 (m, 2H), 3.23 - 3.29 (m, 2H), 2.64 - 2.88 (m, SH), 2.32 (br. s.,
25 4H), 1.91 - 2.06 (m, 2H), 1.67 - 1.84 (m, 2H), 1.45 - 1.66 (m, 2H), 1.03 - 1.19 (m, 3H)

MS ES*: 379
2.235 Example 235

30
N-(4-((3-cyclobutyl-2,3 ,4,5-tetrahydro-1H-benzo[d]azepin-7-yl)methyl)-4-hydroxycyclohexyl)propionamide

w OO0



WD 2010/ 007382PCT/ GB2009/ 001774 148 NWVR (400 MHz, DMSO-c/6)8 10.69 - 10.97
(m 1 H, 806 - 826(m 1H, 7.07 (s, 3 H, 423 (m 2 H, 3.80 - 3.97
(m 2 H,w8.268/0078279 (m 1 H), 3.42 - 3.58 (m 2 H), 3P2T/GB2B0oA@dI{Ty 2 H),
2.87 - 3.03 (m 2 H, 2.63-2.85(m1§6 , 2.30 - 2.46 (m 2 H), 2.08

-2.30 (m 3 H, 1.83 - 1.97 (m 1 H) 56- 183(m4H) 133(5,3H)5

M5 ES: I;Fmi}
N((3-cyc K(%?h}gxﬁﬁ% )é%?rg%%r%ssl(ﬁ_%mnlz(g d]zggréngr%-l 2§ %l 2-dimeth
b B B i ot 30 Bt RS (BN (G 2 2

6. 94 (m HB3.4Y) G, 141)$32 (&78 (@, 1) 6.B.-437 (m,3 . 152.36 "T.42m) H) 2. 60 - 2.80 (m 5 H,
2.43 -2.59 (m 1 H), 2.31 (br. s., 4 H, 1.94 (m 2 H, 1.78 (hr. s., 2 H),
1.48 (m 6 H), 1.07 (m 6 H M ES: 371 20 2.268 Exanple 268

N( ( 3- eyMSEBUBSAL- 2, 3, 4, 5-t et r ahydr o- 1H benzo[ d] azepi n- 7- yOnet hyl ) - 2, 4-di et h
yIth| azol e- 5- carboxam de 25 NVR (400 MHz, MeOD-d4) 8 6.87 - 6.99 (m 3

, %{46}? | 3‘62 62 - 2.83 (m 5 H), 2.51 (s, 3 H, 2.41 (s, 3 H, 2.21
-2 39 ( xppee 17 2.0l (m 2 H, 1.71 - 1.85 (m 2 H), 1.54 (m 2 H
M5 ES: 370 30 2. 269 Exanpl e 269

6- ( pyr I @hdeRl-Rds- cyclabuMiws (&%&@hﬁ%&t)ma%m%Mﬂaem;néooﬂmaﬁnaeet rahydro- 1H benz

o[ d] azepl n-7- yQmret hypni coti nam d

u“@CN@

'"H NMR (400 MHz, DMSO-ds) 5 ppm 1.47 - 1.66 (m, 2 H) 1.69 - 1.88 (m, 2 H) 1.93 - 2.09 (m, 2 H) 2.23 -
2.41 (m, 4 H) 2.62 - 2.70 (m, 3 H) 2.71 - 2.92 (m, 5 H) 4.34 - 4.56 (m, 2 H) 6.98 - 7.17 (m, 3 H) 7.98 - 8.10 (m,
15 1H)8.32-8.45(m, 1 H)9.08-9.20 (m, 1 H) 9.26 - 9.40 (m, 1 H)

MS ES*: 378

2.237 Example 237
20
N-((3-cyclobutyl-2,3,4,5-tetrahydro-1H-benzo[d]azepin-7-yl)methyl)-6-(1-hydroxyethyl)nicotinamide

25 'H NMR (400 MHz, DMSO-ds) 8 ppm 1.34 - 1.41 (m, 3 H) 1.51 - 1.65 (m, 2 H) 1.71 - 1.84 (m, 2 H) 1.94 -
2.06 (m, 2 H) 2.26 - 2.39 (m, 4 H) 2.71 - 2.84 (m, 5 H) 4.40 - 4.47 (m, 2 H) 4.73 - 4.83 (m, 1 H) 5.44 - 5.49 (m,
1 H) 7.02 - 7.10 (m, 3 H) 7.56 - 7.64 (m, 1 H) 8.19 - 8.27 (m, 1 H) 8.92 - 8.97 (m, 1 H) 9.03 - 9.16 (m, 1 H)

MS ES™: 380
30

2.238 Example 238

N-((3-cyclobutyl-2,3.4,5-tetrahydro- 1 H-benzo[d]azepin-7-yl)methyl)-6-(1-hydroxycyclobutyl)nicotinamide



WD 2010/ 007382PCT/ GB2009/ 001774 149 11-1 NWMR (400 MHz, DMSO-d6) 5 PPm
1.66- 1.82 (m 1 H 1.86- 2.03 (m 5 H 2.53 - 2.64 (m 2 H 2.75 - 2.89
(m 4 H Wob8iv/@®785 (m 1 H) 3.38 -3. 47 (m 4 H 3.47- PCPEE2009/D11¢ 3. 56 -
3.66 (m 1 H 3.69- 3.86(m 52H 4 3 1 445(m 2 H 6.41 -6.50 (m 1
H 6.97 - 7.09 (m 3 H 7.90- 802(m1 8.58 - 8.72 (m 2 H 2H were
overl apping with gesidual DVSO M5 ES': 421 10 2. 270 Exanple 270

N( (3-cycl obutyl-2]3, 4, 5-t et rahydr o- 1H benzo[ d] azepi n- 7- yOnet hyl ) - 6- (( 2-
hydr oxypr opy pa nicptimamde N1 HONNH 15 11-1 NWR (400 MHz,
- (m3 1.50- 1.68 (m 2 H 1.71 - 1.85 (m 2
H) 2.43 (m 4 H 2.68 - 2.86 (m 5 H 3.11 (s,
3.48 (m 1H) 3.51 362(m 1H 3.8 -4.00(m 1 H 4.34 -
445(m 2H) 469-4.76(m 1H 6.60- 6.70 (m 1 H) 6.97 - 7.11 (m 3 H)
7.91 - gver!n{ 8.59 - 8.63 (m 1H 864 - 8.73(m 1H MES-:
423 2. ZwlN@mﬁ zpMSOg;) 5 ppm 1.51 - 1.68 (m, 2 H) 1.72 - 2.06 (m, 6 H) 2.18 - 2.44 (m, 6 H) 2.52 -

N( ( 3- cygboahu uilz B -3.98 (R-stipunabyely @ 1 Hy benz aighaz epidm!s MOet Mo km 3-Hyet hyl i s

0 , DI\/BOdG 8 1.49- 1.66
Oxazog %Cg%é?“%a@?%?n?o‘béhiﬁ#é%'\yg(%v‘q?’m 2 H 2. 212 2. ggm(m 4 H 2.43
- 2.48(m 3H 2.69 - 2.85 (m 5 11) 4.27 443(m 2 H 6.50 - 6.58 (m 1
H 6.96use@-46 (m 3 H 9.08 - 9.22 (m 1 H

2.239 Example 239
10
N-((3-cyclobutyl-2,3,4,5-tetrahydro- 1 H-benzo[d]azepin-7-yl)methyl)-6-(2-hydroxypropan-2-yl)nicotinamide

15 'H NMR (400 MHz, DMSO-d¢) 8 ppm 1.45 (s, 6 H) 1.51 - 1.66 (m, 2 H) 1.68 - 1.84 (m, 2 H) 1.93 - 2.06 (m, 2
H) 2.23 - 2.42 (m, 4 H) 2.68 - 2.87 (m, 5 H) 4.36 - 4.50 (m, 2 H) 5.31 (s, 1 H) 7.00 - 7.11 (m, 3 H) 7.71 - 7.79
(m, 1 H) 8.15 - 8.25 (m, 1 H) 8.90 - 8.99 (m, 1 H) 9.02 - 9.15 (m, 1 H)

MS ES': 394
20

2.240 Example 240

1-(4-(2-(3-cyclobutyl-2,3,4,5-tetrahydro- 1 H-benzo[d]azepin-7-yl)acetyl)-4-fluoropiperidin- 1-yl)propan-1-one

~Ay
Pl N—>

'"H NMR (400 MHz, DICHLOROMETHANE-d5) § ppm 0.96 - 1.07 (m, 3 H) 1.43 - 2.03 (m, 11 H) 2.20 - 2.42
(m, 5 H)2.72 - 2.90 (m, 6 H) 3.17 - 3.34 (m, 1 H) 3.62 - 3.75 (m, 1 H) 3.79 - 3.89 (m, 2 H) 4.35 - 4.48 (m, 1 H)
6.78 - 6.89 (m, 2 H) 6.92 - 7.02 (m, 1 H)

30

25



WO 2010/ 007382PCT/ GB2009/ 001774 150 M5 ES: 340 2.272 Exanple 272 5

N( (3-cycl obutyl-2, 3, 4,5-tetrahydro-1H benzo[ d] azepi n- 7- yOret hypi soxazol e- 5-
car boxamwe 2010/@3s82H NVR (400 MHz, DVMSO d6) 8 ppm 1. 40- peTR&B200mv00277H) 1. 62
-1.79 (m 2 H 1.85 - 2.01 (m 2 H) £§6 (br. s., 4H 2.62 - 2.80(m 5
H 4.24 MS ES: 326 - 4.39 (m 2 H 6. ¥ 7 08 (m 4H 861- 874 (m 1

H 9. 24ysf@:46 (m 1 H 15 2.273 Exanple 273
N-[ (3-cycl obutyl-2, 3,4, 5-tetrahydro-1H 3-benzazepi n- 7- ypnet hyl ] - 6- (di et hyl
am no) pyri di ne- 3- car boxam de o

2.241 Example 241

5 1-(4-(2-(3-cyclobutyl-2,3,4,5-tetrahydro-1H-benzo[d]azepin-7-yl)-1-hydroxyethyl)-4-fluoropiperidin-1-
yl)propan-1-one

0

~ Ay
P OH N—Q

10 'H NMR (400 MHz, DICHLOROMETHANE-d;) 8 ppm 1.09 - 1.19 (m, 3 H) 1.53 - 2.17 (m, 12 H) 2.30 - 2.51
(m, 5H)2.51-2.62 (m, 1 H)2.72 - 3.00 (m, 6 H) 3.30 - 3.44 (m, 1 H) 3.66 - 3.90 (m, 2 H) 4.52 - 4.67 (m, 1 H)
6.95 - 7.15 (m, 3 H) 1H was not determined

MS ES™: 403
15
2.242 Example 242

N-((3-(3-fluorocyclobutyl)-2,3 4,5-tetrahydro-1 H-benzo[d]azepin-7-yl)methyl)-6-(pyrrolidin-1-yl)nicotinamide

20

1H NMR (400 MHz, CD;0D) § 8.50 - 8.62 (m, 1 H) 7.89 - 8.02 (m, 1 H) 7.00 - 7.14 (m, 3 H) 6.43 - 6.56 (m, 1
H) 4.97 - 5.23 (m, 1 H) 4.49 (s, 2 H) 3.41 - 3.57 (m, 4 H) 3.11 - 3.25 (m, 1 H) 2.84 - 2.99 (m, 4 H) 2.48 (br. s.,
25 4H)2.19-2.41 (m, 4 H) 1.97 - 2.12 (m, 4 H).

MS ES*: 423.

2.243 Example 243
30
(8)-N-((3-cyclobutyl-2,3 4,5-tetrahydro-1H-benzo[d]azepin-7-yl)methyl)-6-(3-fluoropyrrolidin-1-

yl)nicotinamide



201 NVR 111 NWR (400 MHz, CHLOROFORMd) 8 8.40 - 8.54 (m 1H), 7.72 - 7.86
(m 1H), 6.92 - 7.02 (m 3H), 6.34 - 6.44 (m 1E1), 5.95 - 6.11 (m 1H),
4.47 (d, weep10202382- 3.11 (m 6H) 2 74 - 2.87 (m 411) pc2idBkoes/@1773 (m
1H), 2.23 -2.45 (m 4H), 1.89 - %'BZ , 1.73 - 1.86 (m 2H), 1.50-
1.65 (m 2H) 25 M5 ES: 379, ES 377 74 Exanple 274 30

2-(3-cycl obutyl-2, 344, 5- tetrahydro 1H benzo[ d] azepi n-7-y1) - N- (6- met hoxypyri
di n- 3-ypacet am de V\O 2010/ 007382PCT/ GB2009/ 001774 151 Ili NWR (400 MHz,
DVBO- d6) 8 10){4)(,lk 9 (m 1H), 7.84 - 7.95 (m 1H, 7.05

(br. s. - 1 (s, 3H), 3.55 (s, 2H), 2.82 (hr.
s, , 5H)F' S. (d J=5.81 Hz, 2H), 1.79 (br. s., 2H),
1.48 - m 2H) 5 I\/IS ES 366 2. 275 Exanpl e 275

N 43- cycl obutyl 2,3,4,5-tetrahydro-1H benzo[ d] azepi n- 7- yOret hyl ) - 2- net hoxy-

(oo Lyt Mgl fias : oy SOOI By s pay S 20 0 1000

1.91 - 1h, 2706.5§ (m,lH) #p4 - 4504, 2H)13. 9T 3(08(m,2H)R 66 12. a0, SH), Bﬁ ((Kmp I2HH) MS ES:
386 25276 Exanple 276 20

N-((3 o clobutyl 2,3,4,5-tetrahydro- 1H benzo[ d] azepi n-7-ypnet hyl ) - 3-net hyl i
soxazol Se4Bboxani de

2.244 Example 244

10 1-(3-cyclobutyl-2,3,4,5-tetrahydro- 1 H-benzo[d]azepin-7-yl)-3-(6-methoxypyridin-3-yl)propan-2-one

O =0
meo” “NZ  ©

'H NMR (400 MHz, DICHLOROMETHANE-d,) & ppm 1.52 - 1.82 (m, 2 H) 1.77 - 2.00 (m, 2 H) 2.01 - 2.21
15 (m,2H)2.31-2.61(m,4H)2.74 - 3.02 (m, 5 H) 3.69 (s, 2 H) 3.73 (s, 2 H) 3.92 (s, 3 H) 6.67 - 6.76 (m, 1 H)
6.89-7.01 (m,2 H) 7.04 - 7.14 (m, 1 H) 7.31 - 7.43 (m, 1 H) 7.87 - 7.96 (m, 1 H)

MS ES™: 365
20 2.245 Example 245

N-((3-cyclobutyl-2,3,4,5-tetrahydro- 1H-benzo[ d]azepin-7-yl)methyl)-6-(3-hydroxypyrrolidin-1-

yl)nicotinamide

25

'H NMR (400 MHz, DMSO-d) & 8.48 - 8.78 (m, 2H), 7.84 - 8.12 (m, 1H), 6.83 - 7.15 (m, 3H), 6.22 - 6.58 (m,
1H), 4.81 - 5.08 (m, 1H), 4.17 - 4.54 (m, 3H), 3.33 - 3.65 (m, 4H), 2.64 - 2.90 (m, SH), 2.16 - 2.41 (m, 4H),
1.76 (none, 9H)

30
MS ES*: 421



25 | FI NVR (400 MHz, MeOD)6 9.14 (s, 1 H), 7.23 (s, 3 H, 4.59 (s, 2 H,
2.90- 3.14 (m 5H, 2.60 (s, 7H, 2.25(m 2 H, 2.09 (hr. s., 2 H, 1.70
- 1.96 (rWO20H)00RB2ES: 340 30 2. 277Exanple 277 PCT/GB2009/001774

N ((3-cycl obutyl-2, 3,4, 5-tetrahydro- 1€$Obenzo[ d] azepin-7-yOret hyl )-3,3-diflu
oropyrrolicline-1-carboxam de WD 2010//007382PCT/ GB2009/ 001774 152 [l
NVR (40046 8amy4ANCL- d4) 5 7.07 (s, 3H), 4.21 (s, 2H), 3.42 - 3.67 (m
7H), 3.06 - 3.17 (m 2H), 2.90- 3.04 (m 2H), 2.61 - 2.76 (m 211), 2.12 -
2.39 (m 6H), 1.60- 1.91 (m 2H) 5 M5 ES: 364 2.278 Exanple 278 10

(S) - N- 48)-¥y(Gicpiabutylt2, 24,3 tetralydio-d Hrbalry(diacepbH-erhel) -6t epipprdlidipdaet hyl ) - 2- met h
yl pyrr oy@dbRGnide car boxam de 15 1HNWR (400 MHz, METHANOL-d4) 5 6.97 -
7.22 (m 3H), 6.34 - 6.72 (m 1H), 4.11 -4.44 (m 2H), 3.85 - 4.04 (m 1H),
3.47 2 3.78 (m 1H), 3.31 - 3.45 (m 1H), 3.25 (1H, under solvent peak)
2.84- 3.19 (m 4H),02.09 -2.42 (m 5H), 1.45 -2.09 (m 8H), 1.14 (none, 4H)
M5 ES: 342 20 2,279 I

N- 43-cycl obuty 3, 4{:{ Q_@ benzo[ d] azepi n-7-yQret hyl ) - 3-net hyl i s

oxazol e-5-
e

'H NMR (400 MHz, DMSO-d¢) & 8.53 - 8.83 (m, 2H), 7.84 - 8.07 (m, 1H), 6.88 - 7.20 (m, 3H), 6.27 - 6.65 (m,
1H), 5.27 - 5.58 (m, 1H), 4.24 - 4.50 (m, 2H), 3.40 - 3.98 (m, 4H), 2.66 - 2.90 (m, 5H), 1.91 (none, 12H)

10
MS ES*: 423

2.247 Example 247

15 N-((3-cyclobutyl-2,3,4,5-tetrahydro-1H-benzo[d]azepin-7-yl)methyl)-2-(pyrrolidin- 1-yl)pyrimidine-5-

carboxamide

AT OO0

20 'H NMR (400 MHz, DMSO-d) 8 8.79 (s, 3H), 6.82 - 7.23 (m, 3H), 4.24 - 4.59 (m, 2H), 3.41 - 3.65 (m, 4H),
2.63 - 3.04 (m, 4H), 2.6-2.4 (6H, overlapped by solvent peak) 2.13 - 2.42 (m, 2H), 1.77 (none, 7H)

MS ES*: 407
25 2.248 Example 248

1-(3-cyclobutyl-2,3,4,5-tetrahydro-1H-benzo[d]azepin-7-yl)-3-(6-methoxypyridin-3-yl)propan-2-ol

® N—>
OH

MeO N

\

30



| HNVR (400 MHz, DMBO-d6) 8 ppm 1.43 - 1.61 (m 2 H) 1.64- 1.79 (m 2 H
1.89 - 2201 (m 2 H 2.19 - 2.34 (m 7 H 2.62 - 2.81 (m 5 H 4.27 -4.36
(m 2 1-woeoB@o78291 (m 1 H) 6.93 - 7.05 (m 3 H 9. 22c1/6B280/0m741H) 30
M5 ES: 340 2.280 Exanple 280 WO 2010/ 0p07382PCT/ GB2009/ 001774 153
N-[(3-cycl obutyl-2, 3, 4,5-tetrahydro-1 I3 benzazepi n-7-yOret hyl ] - 6-[ (cycl opr

opyl nmet b el X8Rl de, Q, | N i ‘m f 00
Wy, ORIy DGRameRARL AR B | Hgy Tho 200, P 2igp W00

6. 91 (nfm $H) 2.665 280 (m, BDBP2 (913 HAH)S - 49688, 1LH)%.6846.7¢§m, 1 H) 6.9%-. 770 AP BT 4m 1H),
4.30 - As@B, (W7.92HR.09E0,9¥)- 2.99 (m 2H), 2.61 -2.75 (m 4H), 2.48 -2.62
(m 111), 2.11 -2.30 (m 4H), 1.79- 1.90 (m 2H), 1.59- 1.77 (m 2H), 1.37
- 1.52 (m 2H), 0.81 -0.93 (m 1H), 0.29 - 0.38 (m 2H), -0.01 -0.10 (m
211) IOMMBSER7 405, ES-: 403 2.281 Exanple 281 15

N-[ (3-cycl obutyl-2, 3,4,5-tetrahydro-1H 3-benzazepin-7-yOrethyl ]-6-[ (3S)-tet

rahydr °{%%Q;§,;@’;B8XV] pyri di ne3-carboxam de o

N-((3-cyclobutyl-2,3,4,5-tetrahydro- 1 H-benzo[d]azepin-7-yl)methyl)-6-(pyrrolidin-1-yl)pyridazine-3-

10 carboxamide

AT FCO-0

'H NMR (400 MHz, DMSO-dg) & ppm 1.47 - 1.66 (m, 2 H) 1.69 - 1.85 (m, 2 H) 1.91 - 2.08 (m, 6 H) 2.22 -
15 2.42 (m, 4 H) 2.66 - 2.85 (m, 5 H) 3.42 - 3.62 (m, 4 H) 4.36 - 4.49 (m, 2 H) 6.91 - 6.98 (m, 1 H) 7.00 - 7.11 (m,
3 H)7.77 - 7.88 (m, 1 H) 9.11 - 9.26 (m, 1 H)

MS ES": 406
20 2.250 Example 250 (Diastereomer of Example 325)

1-((3R)-3-(3-(3-cyclobutyl-2,3,4,5-tetrahydro- | H-benzo[d]azepin-7-yl)-2-hydroxypropyl)piperidin-1-
yl)propan-1-one

DO

1H NMR (400 MHz, CD30D) § 6.89 - 7.06 (m, 3 H) 4.20 - 4.32 (m, 1 H) 3.69 - 3.97 (m, 2 H) 3.01 - 3.15 (m, 1
H) 2.77 - 2.97 (m, 5 H) 2.56 - 2.75 (m, 3 H) 2.21 - 2.56 (m, 6 H) 2.03 - 2.19 (m, 2 H) 1.88 - 2.03 (m, 2 H) 1.76
30 -1.88 (m, 1 H) 1.56 - 1.76 (m, 4 H) 1.18 - 1.57 (m, 4 H) 1.02 - 1.16 (m, 3 H).

MS ES™: 399
2.251 Example 251 (Diastereomer of Example 325)

35 1-((3R)-3-(3-(3-cyclobutyl-2,3,4,5-tetrahydro- 1H-benzo[d}azepin-7-yl)-2-hydroxypropyl)piperidin-1-
yl)propan-1-one



20 NMR. 111 NMR (400 MHz, CHLOROFORMId) 5 8.55 - 8.61 (m 1H), 7.95 - 8.06
(m 1H), 7.08 - 7.15 (m 3H), 6.74 - 6.83 (m 1H), 6.16 - 6.26 (m 111),
5.58 - 5.\020My00138, 4.55 -4.64 (m 211), 3.97 -4.10 (mPCRGB2009908F4- 3. 97
(m 2H), 2.88 - 3.01 (m 4H), 2.73 - g 5 (m 1H), 2.37 - 2.55 (m 411),
2.21 - 2.36 (m 1H), 2.04 - 2.20 (m 1.85 - 2.00 (m 2H), 1.62 - 1.79
(m 2H) 25 M5 ES: 422, ES-: 420 2.282 Exarrple 282 NMR  1HNMR (400 MHz,
CHLCROFORM d 1 7.74 - 7.86 (m 1H), 6.94 - 7.09 (m
3H), 6 2 ( 2 (m 111), 4.76 - 4.88 (m 1H), 4.44
-4.56 1H), 5 3.84 - 3.94 (m 2H), 3.70- 3.82 (m
1H), 3580368(m 1H) 276 287(m 4H) 2.59 - 276(m 1H) 2.18 -

2. 46 Hz2 1.90 - % (H "9 68 ? 2H)
NS ES M E@)OM%@D@)QG 37@%@@3)64228:%35@1 )3.71 - 3.91 (m 2H)298 3.11 (m, 1
N( ( 3- cyle)lzcﬂyutzyzleﬂ,sm)e};zﬁ-;tﬂt(mamﬂzm -2HB henzn[1d] azepimn3 By y@vatiyppiparsdi ne- |
-carboxq;%? ﬂ?u@ylé—( 4dd ITTNVR (400 MHz, METHANOL-QB 7.11 - 7.24 (m
Z_)gn .81 (m 3H), 3.37 - 3.46 (m 4H), 3.18 -3.30 (m
2H), 3.02 - 3.13 (m 2H), 2.73 - -2.86 (m 2H), 2.27 -2.47 (m 4H), 1.75 :
-2.00 (msEBHHge 1.62- 1.72 (m 2H), 1.51 - 1.60 (m 4H) 20 M5 ES: 342 2.284
Exa 6e 284 25
N-43 cycl obutyl-2, 3,4, 5-tetrahydro-1H benzo[ d] azepi n-7-yOret hyl ) -2, 5-di met h
yl oxaz ch-2s2 Exweplo2ani de | HNMR (400 MHz, MeQD) 57.09 (m 3 H,
4.47 (s, 2 H, 2.93 (br. s., 5H, 2.34 - 2.64 (m 10 H), 2.05 - 2.20 30

(m 2 l_pl-’((3-]éj'c§o§)ut-yl-22,3,gél-tegrzmydrg-11|—i|)bénzo d agepi-n-%);l)%l%thg'l%-(g—hyd oxyl\é%)py §r:nin<%151i%otinamide

15
'H NMR (400 MHz, DMSO-d;) & ppm 1.03 - 1.12 (m, 3 H) 1.48 - 1.67 (m, 2 H) 1.69 - 1.86 (m, 2 H) 1.91 -
2.08 (m,2 H) 2.23 - 2.42 (m, 4 H) 2.67 - 2.85 (m, 5 H) 3.16 - 3.29 (m, 2 H) 3.71 - 3.86 (m, 1 H) 4.32 - 4.44 (m,
2H)4.70-4.79 (m, 1 H) 6.47 - 6.58 (m, 1 H) 6.97 - 7.08 (m, 4 H) 7.77 - 7.86 (m, 1 H) 8.49 - 8.55 (m, 1 H)

20 8.56-8.66 (m,1H)

MS ES*: 409

25 2.253Example 253

N-((3-cyclobutyl-2,3,4,5-tetrahydro- 1H-benzo[d]azepin-7-yl)methyl)-6-(cyclobutylamino)nicotinamide

QQ/Q/K RO@Se

'H NMR (400 MHz, MeOD-dJ)5 8.44 - 8.52 (m, 1 H), 7.78 - 7.89 (m, 1 H), 6.99 - 7.14 (m, 3 H), 6.40 - 6.51 °
(m, 1 H), 4.42 - 4.53 (m, 2 H), 4.24 - 438 (m, 1 H), 2.71 - 2.99 (m, 5 H), 2.33 - 2.55 (m, 6 H), 2.04 - 2.17 (m, 2
H), 1.85 - 2.04 (m, 4 H), 1.54 - 1.85 (m, 4 H)



155 2. 285 Exanple 285

N-[ (3-cycl obutyl-2, 3,4, 5-tetrahydro- 1H 3- benzazepi n-7-yOret hyl ] - 6- (tetrahyd
ro- 2H pyr\eif-2410/@7382am no) pyri di ne- 3- car boxam de 0 oN H RCKYGH2009/00NKR:

| FI NMR (400 MHz, METHANCL-d4) 8 8. 36 1-438.44 (m 1H, 7.70 - 7.78 (m 1H),
6.94 - 7.04 (m 311), 10 6.38 -6.47 (m~ 1H), 4.38 (s, 2H), 3.81 -3.95 (m
3H), 3.¥9Ees"8sH0 (m 2H), 2.75 -2.92 (m 5H), 2.31 -2.59 (m 4H), 1.97 -
2.09 (m 2H, 1.78 - 1.93 (m 4H, 1.52 - 1.71 (m 2H), 1.37 - 1.52 (m 2H)
M5 ES: 435 15 2.286 Exanple 286

N[ ( 3- cyzsu Elsarpld 253, 3, 4, 5-t et r ahydr o- 1H 3- benzazepi n- 7-yOret hyl | - 4, 4-di f | uor
opi peri di ne- 1- car boxam de 20 NVR: | HNMR (400 WHz, METHANOL-d4) 8 7.17 -
7. 30 gm 3H), 4.41 -4.50 gm 2H), 3.65 - 3.76 gm 4H), 3,05 - 3.33 (m
511) , > 2NEF-cvclobutyi 3y teglyydro-3H-penzoldlpzepin-Tfhmethyl)-6-(cyclppsopylamping)sicotipamidey 1 g1 -
1.99 (m 211) Ms ES: 378 25 2.287 Exanple 287

N4( 3- ( 3- hydroxycycl obutyl) -2, 3, 4, 5-tetrahydro- 1H benzo[ d] azepi n- 7- y1) net hyl
)-6-(pyrrolidin-1yjl)ni coti nam de 30

geox

Iz

'H NMR (400 MHz, MeOD-d,) & 8.48 - 8.60 (m, 1 H), 7.91 - 8.01 (m, 1 H), 7.03 - 7.15 (m, 3 H), 6.69 - 6.79
10 (m, 1 H), 4.51 (s, 2 H), 2.93 (br. s., 5 H), 2.30 - 2.67 (m, 4 H), 2.06 - 2.18 (m, 2 H), 1.86 - 2.07 (m, 2 H), 1.60 -

1.81 (m, 2 H), 0.76 - 0.91 (m, 2 H), 0.47 - 0.62 (m, 2 H)

MS ES™; ES*

15 2.255 Example 255

N-((3-cyclobutyl-2,3,4,5-tetrahydro-1H-benzo[d]azepin-7-yl)methyl)morpholine-4-carboxamide

20
'H NMR (400 MHz, CHLOROFORM-d) § 6.85 (s, 3H), 4.33 - 4.67 (m, 1H), 4.05 - 4.31 (m, 2H), 3.37 - 3.62
(m, 4H), 3.03 - 3.28 (m, 4H), 1.66 - 3.01 (m, 16H).

MS ES™: 345
25

2.256 Example 256

N-((3-cyclobutyl-2,3,4,5-tetrahydro-1H-benzo[d]azepin-7-yl)methyl)-2-(pyrrolidin-1-yl)pyrimidine-5-

carboxamide

AT CO0

30



OH 156 1HNWR (400 MHz, CD30D) 8 8.55 - 8.59 (m 1 H) 7.91 - 7.98 (m 1 H
7.03 -7.12 (m 3 H 6.48 -6.53 (m 1 H) 4.49 (s, 2 H 3.85- 3.96 (m 1 H)
3.44 - 3.6 20myo0d3sk) 2.87 - 2.97 (m 4 H) 2.30- 2.60 (mpCT/di0®/01774 2. 08
(m 4H 1.75- 1.87 (m 2 H. 5 M ES-% 421. 2.288 Exanple 288

N- 43-cycl obutyl- 2, 3, 4, 5-t et rahydr o- 1H! ‘}anzo[d] azepi n- 7-ypnet hyl ) - 3- net hoxyc
ycl obut anecar boxam de 10 IHNI\/R (400 MHz, IVEOD) 8 6 96 - 7 15 (m 3
H, 431 (m 2H, 405 -4 é H, 3.73 - % I—gi S,
3 H), 2NMR:'HDMNMR (#0p MHZGDMS@J?% (t»9121)(8rﬁ3 (951*9)7822(5 53)59927 b ﬁ{ﬂ 63 (drﬁm 2 33 -

2.56 (m.306349)(m, 4104572 B.@>SH 2. (1M 334m 1), 182848 (m, 2HED.6(-178 @n, 1), 1.39-D57 (ml . 82
(m 2 M5 ES': 343 (Two peaks cis and trans isoners) 2.289 Exanple 289 20

N ((3-cycCl obutyl-2, 3,4, 5-tetrahydro-1H benzordi azepi n-7-yQret hyl )-6-(tetrah
ydr o- 2H pyran-4- yl oxy)ni coti nam de 25 NVR (400 WHz, DMSO-d6) 8 8.95 (s,
1 H, 882s~46 72 (m 1 H, 808 - 821 (m 1 H, 7.05 (br. s., 3 H, 6.80
- 6.93(m 1 H, 518 - 532 (m 1 H, 441 (m 2 H, 3.79 - 3.88 (m 2 H,
3.45 - 3.61 (m 2 H, 2.81 (hr. s., 5H, 2.34 (m 4H, 1.92 - 2.09 (m 4
H), 1. 72257 Exa9le (3Ty(E@ntimer bf BGumple 228) (m 4 H) 30 MS ES' : 436 2.290 Exanple

290 4-[2-(3-cyclobutyl-2.3 4 5-tetrahydro-1H-3-b -7-yl)-1-hydroxyethyl]-4-methylpiperidin-1-
(9 - NSOV 5ytr%trah§"5?28p“|’ B ny  aT b Pt hy 1 ) - 6- ( 2-

35 hy rﬂ%ﬁ?ﬁ’bb?‘leam no) n| cotinam de WD 2010/ 007382PCT/ GBZOOQ/ 001774 157 o H

0,,, ,. N reH
OH N—<>
15 /\H/N

o)
1H NMR (400 MHz, CHLOROFORM-d) d ppm 1.09 (s, 3 H) 1.12 - 1.21 (m, 3 H) 1.35 - 1.46 (m, 1 H) 1.46 -
1.52 (m, 1 H) 1.52 - 1.79 (m, 7 H) 1.83 - 2.01 (m, 1 H) 2.02 - 2.18 (m, 2 H) 2.29 - 2.56 (m, 6 H) 2.72 - 3.04 (m,
6 H)3.18 -3.33 (m, 1 H) 3.39 - 3.48 (m, 1 H) 3.63 - 3.76 (m, 1 H) 4.29 - 4.42 (m, 1 H) 6.95 (br. s., 2 H) 7.03 -
20 7.09 (m, 1 H)

MS ES*: 399

2.258 Example 258 (Enantiomer of Example 228)
25 1-{4-[2-(3-cyclobutyl-2,3,4,5-tetrahydro-1H-3-benzazepin-7-yl)-1-hydroxyethyl]-4-methylpiperidin-1-
yl}propan-1-one

OH N<>
30
/\H/N
(0]

1H NMR (400 MHz, CHLOROFORM-d) d ppm 1.09 (s, 3 H) 1.12-1.21 (m, 3 H) 1.35- 1.46 (m, 1 H) 1.46 -

1.52 (m, 1 H) 1.52 - 1.79 (m, 7 H) 1.83 - 2.01 (m, 1 H) 2.02 - 2.18 (m, 2 H) 2.29 - 2.56 (m, 6 H) 2.72 - 3.04 (m,
35 6H)3.18-3.33(m, 1 H)3.39-3.48 (m, 1 H) 3.63 -3.76 (m, 1 H) 4.29 - 4.42 (m, 1 H) 6.95 (br.s.,2 H) 7.03 -

7.09 (m, 1 H)

MS ES™: 399

40 2.259 Example 259



0. H IHNMR (400 MHz, DMBO-d6) 8 PPm0.81 - 0.92(m 3 H) 1.25- 1.47(m 2 H
1.47 - 1.67 (m 2 H 1.70 - 51.89 (m 2 H 1.99 - 2.23 (m 4 H 2.45 -2.75
(m 5 H) W02610/0023809 (m 2 H) 3.50 23.65 (m 1 H 4. 11pc#ica2ofmoiaH) 4. 49
4590 (m 1H 6.27 - 6.36 (m 1H 671 - 6.97 (m 4H 7.54 - 7.68 (m 1
H 8.28 - 8.34 (m 1 H 8.35 - 8. 49 (H51H) MB ES : 409 10 2.291 Exanpl e
291

N-[(S-Oéclobut 5-t et rahydro- 1H 3- benzazepi n thyl ] - 6 [(3R)-tet
by ar SRR Gk ereioire S hoear oy ey DRI R0 Mg
NETHANGlyd@dore 8. 80 - 8.87 (m 1H), 8.27 - 8.33 (m 1H), 7.24 - 7.34 (m
3H), 6.99 - 7.08 (m 1H), 5.77 - 5.84 (m 1H), 4.66 -4.75 (m 2H), 4.03
4.25 (m 4H), 2.97 - 3.16 (m 5H), 2.57 -2.74 (m 4H), 2.43 -2.57 (m
111), 2.24,-02.37 (m 3H), 2.06 - 2.22 (m 2H), 1.81 - 1.97 (m 2H)

SRRSO

'H NMR (400 MHz, DMSO-dq)$ 10.60 - 10.88 (m, 1 H), 8.20 - 8.38 (m, 1 H), 7.07 (s, 3 H), 4.23 (m, 3 H), 3.84
-3.99 (m, 1 H), 3.71 - 3.84 (m, 1 H), 3.55 - 3.72 (m, 1 H), 3.43 - 3.56 (m, 2 H), 3.19 - 3.30 (m, 2 H), 2.87 -
3.02 (m, 2 H), 2.64 - 2.83 (m, 2 H), 2.28 - 2.45 (m, 2 H), 2.04 - 2.26 (m, 3 H), 1.73 (m, 5 H)

10
MS ES":327

2.260 Example 260

15 (R)-N-((3-cyclobutyl-2,3.4,5-tetrahydro-1H-benzo[d}azepin-7-yl)methyl)tetrahydrofuran-2-carboxamide
hydrochloride

20 'H NMR (400 MHz, DMSO-dg) 5 10.59 - 10.90 (m, 1 H), 8.21 - 8.38 (m, 1 H), 7.07 (s, 3 H), 4.23 (s, 3 H), 3.83
-3.98 (m, 1 H), 3.72 - 3.84 (m, 1 H), 3.55 - 3.72 (m, 1 H), 3.43 - 3.55 (m, 2 H), 3.20 - 3.29 (m, 2 H), 2.85 -
3.03 (m, 2 H), 2.62 - 2.84 (m, 2 H), 2.29 - 2.45 (m, 2 H), 2.03 - 2.27 (m, 3 H), 1.51 - 1.95 (m, 5 H)

MS ES":329
25
2.261 Example 261

(S)-N-((3-cyclobutyl-2,3,4,5-tetrahydro-1H-benzo[d]azepin-7-yl)methyl)-6-(2-methylpyrrolidin-1-
yl)nicotinamide

30



M5 ES: 422, ES- : 420 2.292 Exanple 292 25

N-[ (3-cycl obutyl-2, 3,4, 5-tetrahydro- 1H 3-benzazepi n-7-ypnethyl]-6-[(3S)-tet
r ahydr of warzeByooyisam no] pyri di ne- 3- car boxam de 0 1 IPCIRNB 2069000 1 kiz ,
METHANCL-d4) d 8.51 - 8.60 (m 1H), 7.84 - 7.92 (m 1H), 7.05 -7.18 (m
3H), 6.53 - 6.60 (m 1H), 4.45 - 4.5646n 3H), 3.94 - 4.03 (m 2H), 3.79 -
3.91 (m 1H), 3.64 - 3.72 (m 1H) 2.86 - 3.04 (m 35 5H), 2.44 - 2.72 (m
4H), 2.25 -2.37 (m 1H), 2.10 - 2.21 (m 2H), 1.88 -2.07 (m 3H), 1.64-
1.81 ( MNMRHH NMRGIOf/NHzIIMEQ)D 8:50-8 9B (nERHRHP BB, 606-7.09 (m, 3H), 6.45 (d, 1H), 4.39 (d,

3- chl or g1)N [3(4374G4 CIH0 BlsYs 156 2m 3, 3251386 mh)qﬁ/zmélsh g, bﬁpaa@@m s, Znyom hyl]cyc
| obut anecar boxa (400 MHz OD) d 6.97 - 7.11 (m 3 H), 4.57

- 4.69 i“h?Hbl?lr%Sd(mzt?‘éMH}&a (m 0.7 H), 4.31 (m 2 H), 3.23 -3.30 (m
0.3 H, 2.62 -3.00 (m 7.7 H, 2.31 -2.65 (m 6 H), 2.05-2.19 (m 2 H),
1.86 - gs@4+4m 2 H, 1.57- 1.83 (m 2 H 15 MS ES: 347 2.294Exanple 294 20
2-(3-cyclobutyl-2,3,4,5-tetrahydro-1H 3- benzazepi n-7-y1l)-N-[6-(pyrrolidin-1
-yppyridin-3-yl]acetam de

2.262 Example 262

10 N-((3-(3-hydroxycyclobutyl)-2,3,4,5-tetrahydro- 1 H-benzo[ d]azepin-7-yl)methyl)-6-methoxynicotinamide

15 1H NMR (400 MHz, CD;0D) & 8.60 - 8.69 (m, 1 H) 8.04 - 8.14 (m, 1 H) 7.02 - 7.19 (m, 3 H) 6.78 - 6.89 (m, 1
H) 4.50 (s, 2 H) 3.94 (s, 3 H) 3.86 - 3.95 (m, 1 H) 2.94 (br. s., 4 H) 2.41 - 2.73 (m, 7 H) 1.76 - 1.92 (m, 2 H).

MS ES*: 382.
20 2.263 Example 263

N-[(3-cyclobutyl-2,3,4,5-tetrahydro- 1H-3-benzazepin-7-yl)methyl}-3,5-dimethyl-1,2-oxazole-4-carboxamide

25
NMR: 'H NMR (400 MHz, CHLOROFORM.-d) § 7.03 - 7.18 (m, 3H), 5.69 - 5.89 (m, 1H), 4.48 - 4.65 (m,
2H), 2.86 - 3.02 (m, 4H), 2.71 - 2.86 (m, 1H), 2.55 - 2.68 (m, 4H), 2.33 - 2.55 (m, 6H), 2.02 - 2.17 (m, 2H),
1.83 - 2.00 (m, 2H), 1.59 - 1.79 (m, 2H)

30 MSES" 353

2.264 Example 264



H

H NVR (400 MHz, MeOD) d 8.11 - 8.20(m 1 H), 7.65 - 7.76 (m 1 H), 7.05 -
(m 3 H, 6.42 - 6.53 (m 1 H), 3.61 (s, 2 H, 3.42 (m 4 H, 2.96 (m
2. 5Wo(2bro/o0s3s2 411), 2.15 (m 2 H), 1.90- 2.10 (m pEéTH)B20d0/00577¢br. s.,
30 M5 ES: 405 2.295 Exanpl e 295

cycl obutyl-2, 3,4, 5-tetrahydro-1H3- benzazepi n- 7- yOret hyl ] - 6-

: I] ViREUL {11 N ,N

(%) N%\% OIS gglleszoogd/]ag i“#%ﬂ%é@r’%ﬁ? Ii}’QNR?‘ Wﬂdlw . DVBO d6) d
1.0%‘>m°°t39?133*ﬁe(m 3 H 1.52- 1.70(m 2 H 1.73 - 1.90 (m 2 H 1.96 -
(rn 2 H 2.21 -2.48 (m 4H 2.71 -2.89 (m 5 H 3.15 (s, 3 H 3.41

m 1H 3.54-3.66(m 1H 3.89 - 405(m 1H 4.36 - 4.50(m 2

0 (
.71 -4.81 (mP1 H 6.64- 6.74 (m 1 H 6.98 - 7.15 (m 3 H 7.93 - 8.06
kba.;@/.”w .67.- 8.76 (m 1 H 5 M5 ES: 423 2.296
e
t

H
0‘3Z

ZI\JU‘I\I
(J'IOO -

TN —
soe 3 iy

g\;
=1
@

296 10 g§-neiho { N

radur an- 3- yIy- 23374, 5-t et r ahydr o- 1H 3- benzazepi n- 7-yl ] met hyl | py
e- ar boxam de 1H NWVR (400 MHz, CHLOROFORMd) d 8.56 - 8.63 (m
H, 7.97 -“8.05 (m 1H), 7.06 - 7.15 (m 3H), 6.74 1 - 6.82 (m 1H), 6.14
62§(m1H) 455-65(m2H) 391 404(m4H) 383 391(m1H)
21y ShaB. o G b, 2 Gy o
m 2H)NM§ HANMR g0 @H(rRMW“&S m, 2}@ ‘_1&4 qnlﬁ&ﬁys 7%ml )264§_(d9]é-l),(4n“1'8

(d, 2H), 4.15-4.24 (m, 1H), 3.47-3.55 (m, 1H), 3.25-3.35 (m, 1H), 2.63-2.85 (m, SH), 2.24-2.40 (m, 4H), 1.89-
2.11 (m, SH), 1.48-1.84 (m, SH), 1.16 (d, 3H)

AwIH—ﬁl—
—o ¥
Q' Q
_N
jr—r

10 MSES™: 419

2.265 Example 265
(R)-N-((3-cyclobutyl-2,3 4, 5-tetrahydro- 1 H-benzo[d]azepin-7-yl)methyl)-2-methylpyrrolidine- 1 -carboxamide

éiﬁ@@w

'H NMR (400 MHz, METHANOL-d,) & 6.97 - 7.22 (m, 3H), 6.34 - 6.72 (m, 1H), 4.11 - 4.44 (m, 2H), 3.85 -
4.04 (m, 1H), 3.47 - 3.78 (m, 1H), 3.31 - 3.45 (m, 1H), 3.25 (1H, under solvent peak) 2.84 - 3.19 (m, 4H), 2.09
20 -2.42 (m, SH), 1.45 - 2.09 (m, 8H), 1.14 (none, 4H)

MS ES": 342
2.266 Example 266
25

N-((3-cyclobutyl-2,3,4,5-tetrahydro-1H-benzo[d]azepin-7-yl)methyl)-2-methyltetrahydrofuran-2-carboxamide
hydrochloride

O

30



M5 ES: 382 2.297 Exanple 297 25 N

f[3-(3-nmethoxycycl obutyl)-2, 3,4, 5-tetrahydro-1H 3-benzazepin-7-yl ] methyll-6
- (pyrr ol iwonret/opidspyri di ne- 3- car boxam de 30 ON N N - OPQ/GE2009/(0H7MVR (400
MHz, CD30D) 8 1H NWVR (400 MHz, METHANQL-d4) d ppm 8.52 - 8.63 (m 1 H) 7.88
- 358000(m 1H 6.99 - 7.13 (m 3%8648- 655(m 1H) 4.49 (s, 2H)

5% sl iB Sl syl 0, e D 1
WO 20104 @@m%ﬁﬁﬁ@ oy bﬂ)l??fh 318dm, 2 H), 327 3.42 (m, 2 H), 2.87 - 3.03 (m, 2 H), 2.63 -

N-[ (3- cyes @hoHy 238, Badkab2 HELRNY SU @ 11, Bsbengmzmeph))1.56 yi 3Rt 4wy, ] 33%,3- di meth
yl cycl oplsjt anecar boxam de 0O 1H NVR (400 WMHz, MeOD) d 6.96 -7.13 (m 3 H),

4.30 (s, 2.99 - 314 (m 1 H, 2.92 (m 5H, 2.23 - 2.66 (m 411),
1.84 5 2. 21 (m 8 H, 1.58- 1.81 (m 2 H, 1.20 (s, 3 H, 1.10 (s, 3 H 10
M5 ES: Rdks2pd99 Exanple 299 15
N-[ (3-cycl obutyl-2, 3,4, 5-tetrahydro- 1H 3-benzazepin-7-yOrethyl]-6-[ (3R)-tet
rahydr of ur an- 3- yl am no] pyri di ne- 3- car boxam de

2.267 Example 267

10 N-((3-cyclobutyl-2,3,4,5-tetrahydro-1H-benzo{d]azepin-7-yl)methyl)-2,2-dimethyltetrahydro-2H-pyran-4-

carboxamide

Q)L Ae@ e

15 'HNMR (400 MHz, MeOD-d.) & 6.80 - 6.94 (m, 3 H), 4.13 (s, 2 H), 3.49 - 3.62 (m, 2 H), 2.60 - 2.80 (m, 5 H),
2.43-2.59 (m, 1 H), 2.31 (br. 5., 4 H), 1.94 (m, 2 H), 1.78 (br. s., 2 H), 1.48 (m, 6 H), 1.07 (m, 6 H)

MS ES*: 371
20 2.268 Example 268

N-((3-cyclobutyl-2,3,4,5-tetrahydro-1H-benzo[d]azepin-7-yl)methyl)-2,4-dimethylthiazole-5-carboxamide

'H NMR (400 MHz, MeOD-d,) 5 6.87 - 6.99 (m, 3 H), 4.30 (s, 2 H), 2.62 - 2.83 (m, 5 H), 2.51 (s, 3 H), 2.41 (s,
3H), 2.21 - 2.39 (m, 4 H), 1.90 - 2.01 (m, 2 H), 1.71 - 1.85 (m, 2 H), 1.54 (m, 2 H)

25

MS ES*: 370

30
2.269 Example 269
6-(pyrrolidin-1-y1)-N-((3-(tetrahydrofuran-3-yl)-2,3,4,5-tetrahydro-1H-benzo[d]azepin-7-

yl)methyl)nicotinamide



H 0 111 NVR (400 MHz, METHANOL-d4) d 8.49 - 8.59 (m 1H), 7.81 - 7.92
(m 1H), 7.05 - 7.15 (m 311), 6.51 - 6.61 (m 1H), 4.44 -4.56 (m 3H),
3.94 - 4.W0B20my0023dp, 3.81 - 3.91 (m 1H), 3.65 - 3.74 (WECTAH200920804- 2. 99
(m 5H), 2.40 - 2.60 (m 4H), 2.26 - 2.37 (m 1H), 2.06 - 2.17 (m 211),
1.88 -2.03 (m 311), 1.63 - 1.79 (m PI) 25 MS ES4-: 421 2.300 Exanpl e 300
30

64(8)-3-f|uoropyroolidi n-1-y1)-N ((3-(tetrahydrofuran-3-yl)-2,3,4,5-tetrahy
dro-1H benza{gﬂj{n@m n- yOret\ny prit-oot i nani de 1H NMR (400 MHz, CD30D- d4)
8.49- 8.59 A1nH 7081k 7.@% 1H), 7.05 - 7.15 (m 311), 6.51 - 6.61
(m 111@.44‘- 4.56 (m 3H

3.94 - 4.03 (m 2H), 3.81 - 3.91 (m 1H),

3.65 - 374 (m 1H), 2.80 - 2.99 (m 5H), 40 2.40 - 2.60 (m 411), 2.26 -

0 2010/ 0TEB2P0N CE2008) 00MTTa 1hs ME B 439, 2 0ibkanmi o ant 5 o LM 21
. . e

N ¢ 3 O PSR (400 ik, SISO 6 807 L ch 0. oL 00 S oL 03 s 00 R Dt ) 3752 (ot hyl &

m no) pyZ.89(ingéd HE3. B--cas hXanBde- N7 (m, 4 H) 3.47 - 3.55 (m, 1 H) 3.56 - 3.66 (m, 1 H) 3.69 - 3.86 (m,
5 2H)4.31-445(m,2H)6.41-6.50(m, 1 H) 6.97 - 7.09 (m, 3 H) 7.90 - 8.02 (m, 1 H) 8.58 - 8.72 (m, 2 H) 2H
were overlapping with residual DMSO

MS ES™: 421
10 2.270 Example 270

N-((3-cyclobutyl-2,3,4,5-tetrahydro-1H-benzo[d]azepin-7-yl)methyl)-6-((2-
hydroxypropyl)(methyl)amino)nicotinamide

e 0

'H NMR (400 MHz, DMSO-ds) & ppm 1.05 - 1.10 (m, 3 H) 1.50 - 1.68 (m, 2 H) 1.71 - 1.85 (m, 2 H) 1.94 -

2.09 (m, 2 H) 2.24 - 2.43 (m, 4 H) 2.68 - 2.86 (m, 5 H) 3.11 (s, 3 H) 3.37 - 3.48 (m, 1 H) 3.51 - 3.62 (m, 1 H)

3.85-4.00 (m, 1 H) 4.34 - 4.45 (m, 2 H) 4.69 - 4.76 (m, 1 H) 6.60 - 6.70 (m, 1 H) 6.97 - 7.11 (m, 3 H) 7.91 -
20 8.00 (m, 1 H) 8.59 - 8.63 (m, 1 H) 8.64 - 8.73 (m, 1 H)

15

MS ES™: 423

2.271 Example 271
25
N-((3-cyclobutyl-2,3,4,5-tetrahydro-1H-benzo[d]azepin-7-yl)methyl)-5-methylisoxazole-3-carboxamide

30 'H NMR (400 MHz, DMSO-ds) & ppm 1.49 - 1.66 (m, 2 H) 1.69 - 1.84 (m, 2 H) 1.93 - 2.07 (m, 2 H) 2.21 -
2.41 (m, 4 H) 2.43 - 2.48 (m, 3 H) 2.69 - 2.85 (m, 5 H) 4.27 - 4.43 (m, 2 H) 6.50 - 6.58 (m, 1 H) 6.96 - 7.10 (m,
3 H)9.08-9.22 (m, 1 H)



10 1H NMR (400 MHz, CD30D) 5 8.34- 8.94 (m 2H), 6.73 - 7.32 (m 3H), 4.12
-4.45 (m 2H), 3.23 - 3.48 (m 2H), 2.53 - 2.88 (m 5H), 1.34 - 2.49 (m
10H), 1. Mo(mo/@®rs2M5 ES: 380 15 2. 302 Exanpl e 302 PCT/GB2009/001774
N4(3-cycl obutyl-2, 3, 4, 5-tetrahydro- 1H benzo[ d] azepi n- 7- yQOret hyl ) - 2- (net hyl a
ni no) pyri ni di ne-5- car boxani de 25 139 NMR (400 MHz, CD30D) 5 8.28 - 8.88
(m 2H), 6.73 -7.26 (m 3H), 4.10 -4.45 (m 2H), 2.52 - 2.93 (m 8H), 1.88
(m 10H Ms ES: 365 30 2.303 Exanple 303

3- cycl o¥BE§13404( 2- (trifluoronethyl)pyrrolidin-l-yl)nmethyl)-2,3,4,5-tetrahyd
ro-1H benzo[ d] azepine 35F F 1H NMR (400 MHz, CDCl13-d) 5 7. 07 (s, 3H), 4.01

-4 28 ( 3,.40- 371(m 1H), 3.17 - 3.41 (m 111), 2.69 - 3.11 (m
%ZIEHQZ“% 2%m , 1.88 (none, 10H) M5 ES: 354 40 2.304 Exanpl e 304

V\D 2010/ 007382PCT/ GBZOOQ/ 001774 162 _
14( 3- cygh @RIy Ra, Pa, 4 reRaly &b BRYOE @radditnDOyNaRG) 8% SRl B-cAvyafRt hyppyr rol i di n- 2
-one

10 'H NMR (400 MHz, DMSO-d) 8 ppm 1.40 - 1.61 (m, 2 H) 1.62 - 1.79 (m, 2 H) 1.85 - 2.01 (m, 2 H) 2.26 (br.
s.,4 H)2.62-2.80 (m, 5 H) 4.24 - 4.39 (m, 2 H) 6.91 - 7.08 (m, 4 H) 8.61 - 8.74 (m, 1 H) 9.24 - 9.46 (m, 1 H)

MS ES*: 326

15 2.273 Example 273

N-[(3-cyclobutyl-2,3,4,5-tetrahydro- 1 H-3-benzazepin-7-yl)methyl]-6-(dimethylamino)pyridine-3-carboxamide

0]
A N
ISR as @R

NMR: 'H NMR (400 MHz, CHLOROFORM-d) 6 8.40 - 8.54 (m, 1H), 7.72 - 7.86 (m, 1H), 6.92 - 7.02 (m,
3H), 6.34 - 6.44 (m, 1H), 5.95 - 6.11 (m, 1H), 4.47 (d, 2H), 2.97 - 3.11 (m, 6H), 2.74 - 2.87 (m, 4H), 2.61 - 2.73
(m, 1H), 2.23 - 2.45 (m, 4H), 1.89 - 2.03 (m, 2H), 1.73 - 1.86 (m, 2H), 1.50 - 1.65 (m, 2H)

20

25
MS ES™: 379, ES :377

2.274 Example 274

30 2-(3-cyclobutyl-2,3,4,5-tetrahydro-1H-benzo[d]azepin-7-yl)-N-(6-methoxypyridin-3-yl)acet amide

O.__N V
- :
\E/j\ )Oj\/mh‘
N
H



5 1H NVR (400 MHz, CDCl13-d) 6.94 - 7.15 (m 3H), 4.31 - 4.52 (m 2H),
3.19 - 3.40 (m 2H), 2.84 - 3.00 (m 411), 2.69 - 2.84 (m 1H, 2.33 -2.58
(m 5H), WwO&210/0023829 (m 6H), 1.68 (none, 3H) M5 ES' PC2ASB2009101774 2. 305
Exanpl e 305 151

'H NMR (400 MHz, DMSO-dg) 8 10.14 (s, 1H), 8.31 - 8.39 (m, 1H), 7.84 - 7.95 (m, 1H), 7.05 (br. s., 3H), 6.74
- 6.82 (m, 1H), 3.81 (s, 3H), 3.55 (s, 2H), 2.82 (br. s., SH), 2.34 (br. 5., 4H), 2.00 (d, J = 5.81 Hz, 2H), 1.79 (br.
s., 2H), 1.48 - 1.69 (m, 2H)

5 MSES": 366

2.275 Example 275

N-((3-cyclobutyl-2,3.4,5-tetrahydro- 1 H-benzo[ d]azepin-7-yl)methyl)-2-methoxy-4-methylthiazole-5-

10 carboxamide

| ':);ﬁs)\”K@GN‘Q

'H NMR (400 MHz, MeOD) & 6.94 (s, 3 H), 4.30 (s, 2 H), 3.94 (s, 3 H), 2.79 (br. 5., 5 H), 2.35 (s, 7 H), 1.91 -
15 2.06 (m,2 H), 1.71 - 1.91 (m, 2 H), 1.44 - 1.66 (m, 2 H)

MS ES™: 386
2.276 Example 276

20
N-((3-cyclobutyl-2,3,4,5-tetrahydro-1H-benzo[d]azepin-7-yl)methyl)-3-methylisoxazole-4-carboxamide

0
Nﬁ]/kﬂmN@

25 'H NMR (400 MHz, MeOD)5 9.14 (s, 1 H), 7.23 (s, 3 H), 4.59 (s, 2 H), 2.90 - 3.14 (m, 5 H), 2.60 (s, 7 H), 2.25
(m, 2 H), 2.09 (br. s., 2 H), 1.70 - 1.96 (m, 2 H)

MS ES*: 340
30 2.277Example 277

N-((3-cyclobutyl-2,3,4,5-tetrahydro-1H-benzo[d]azepin-7-yl)methyl)-3,3-difluoropyrrolidine-1-carboxamide



6- cycl obut oxy- N4(3-cycl obutyl-2, 3, 4, 5-tetrahydro- 1H benzo[ d] azepi n- 7- yOret h
yl)nicotinam de O N 15N O NVR 1H NWR (400 MHz, DMSO) d 8.94 (t, 1H), 8.66
(d, 1H), WoXdiof@a3s2111), 7.00-7.07 (m 3H), 6.84 (dd, 1EHCI/dB208/aquunt,
1H), 4.41 (d, 211), 2.68-2.84 (m 5H),_2.23-2.46 (m 6H), 1.94-2.13 (m
4H), 1.70-1.84 (m 3H), 1.48-1.70 (mfng) M5 ES: 406 20 2. 306 Exanple 306
N4(3-cycl obut yi-2, 3, 4, 5-tetrahydr o- 1H benzo[ d] azepi n- 7-yl ) met hyl ) - 6- pr opOxy
li cOti nam le 0 25 NVR__111 NMR (400 MHz, DVMSO) d 8.84 (s, 1H), 8.69 (s,
111), 8F Nd, s, 3H), 6.85 (dd, 11-1), 4.35-4.51 (m 2H),
4.16-4.8B 2H) , : 5H), 2.25-2.45 (m 4H), 1.91-2.10 (m
211), 1.68-1.90 (m .48-1.68 (m 2H), 0.78-1.16 (m 3H) M5 ES: 394 30
2. 307 Exanpl e 307
N4( 3- cygl Nt y2 ZQRpi p- et pyl) 78- (hydr ox
yret ny 1) o ot nne e RN B SRR ReBar Fa DU S [

.90 - 3.04 (m, 2H), 2.61 - 2.76 (m, 2H), 2.12 - 2.39 (m, 6H), 1.60 - 1.91 (m, 2H)

5
MS ES*: 364

2.278 Example 278

10 (S)-N-((3-cyclobutyl-2,3.4,5-tetrahydro-1H-benzo[d]}azepin-7-yl)methyl)-2-methylpyrrolidine- 1-carboxamide

GO0
O

15 'H NMR (400 MHz, METHANOL-d,) § 6.97 - 7.22 (m, 3H), 6.34 - 6.72 (m, 1H), 4.11 - 4.44 (m, 2H), 3.85 -
4.04 (m, 1H), 3.47 - 3.78 (m, 1H), 3.31 - 3.45 (m, 1H), 3.25 (1H, under solvent peak) 2.84 - 3.19 (m, 4H), 2.09
- 2.42 (m, 5H), 1.45 - 2.09 (m, 8H), 1.14 (none, 4H)

MS ES": 342
20
2.279 Example 279
N-((3-cyclobutyl-2,3,4,5-tetrahydro- 1 H-benzo[d]azepin-7-yl)methyl)-3-methylisoxazole-5-carboxamide
0]

'H NMR (400 MHz, DMSO-ds) 8 ppm 1.43 - 1.61 (m, 2 H) 1.64 - 1.79 (m, 2 H) 1.89 - 2.01 (m, 2 H) 2.19 -
2.34 (m, 7 H) 2.62 - 2.81 (m, 5 H) 4.27 - 436 (m, 2 H) 6.86 - 6.91 (m, 1 H) 6.93 - 7.05 (m, 3 H) 9.24 - 9.37 (m,
1 H)

25

30
MS ES™: 340

2.280 Example 280



-0 0 1H NWR (400 MHz, CHLOROFORMd) d 8.72 -9.13 (m 1H), 7.90- 8.28 (m
1H, 7.31 - 7.48 (m 1H), 7.01 -7.20 (m 311), 6.19- 6.51 (m 1H), 4.73
-5.03 (mwoHp10/87388 - 4.73 (m 2H), 3.41 -3.65 (m 1H), P2TEEB2009A00774 ( M
5H), 2.25 - 2.68 (m 3H), 1.87 (none,,8H) 5 M5 ES: 366 2.308 Exanpl e 308
2-(pyrrolidin-1-y1)-N((3- (tetrahydro]f ran-3-yl)-2, 3,4, 5- tetrahydro 1H benz

o[ d] az qm[( déIothg .9 RN szlb@ﬁzgiegﬁn-?%ﬁ&%&ﬁE@kﬂ%opylmel@ _}Qm é"z. NVR

(400 MHz Md) d 8. 64 6. 05 -
6.19 (rfEdPiEmdes 51 - 4 67 (m 211) 3.93 - 4.03 (m 1H), 3. 84 - 3 92 (m
1H), 3.69 - 3.82 (m 2H), 3.56 - 3.69 (m 4H), 3.22 - 3.35 (m 1H), 2.85 -

3.02 (m 4H), 2.66 g 2.79 (m 2H), 2.51 - 2.65 (m 2H), 1.97 - 2.12 (m
5H), 1.83 - 1.97 ( 1H) M ES: 422 20 2.309 Exanple 309
6- met hoxy- N—(( > pyt yH\- 2, 3, 4, 5-tetrahydro- 1H benzo[ d] azepi n:
7-ypmet hy dé ‘ 0 MHz, CD30D) 8 8.61 - 8.70 (m 1 H)
8.05 - 13 nl“ﬂ ro 7.02 7 (m 3 H 6.79- 6.87 (m 1 11)4.50 (s, 2 H)
3.96 (s, 3.62 (m 1 H 3.24 (s, 3H 2.87 - 2.96 (m 4 H 2.34 - 2.62
(m 7?H 1 72 - 1.86 (m 2 H. Ms ES: 396

NMR: 'H NMR (400 MHz, CHLOROFORM-d) & 8.25 - 8.31 (m, 1H), 7.61 - 7.69 (m, 1H), 6.82 - 6.91 (m,

3H), 6.10 - 6.19 (m, 1H), 5.83 - 5.94 (m, 1H), 4.70 - 4.80 (m, 1H), 4.30 - 4.38 (m, 2H), 2.91 - 2.99 (m, 2H),
2.61 - 2.75 (m, 4H), 2.48 - 2.62 (m, 1H), 2.11 - 2.30 (m, 4H), 1.79 - 1.90 (m, 2H), 1.59 - 1.77 (m, 2H), 1.37 -
1.52 (m, 2H), 0.81 - 0.93 (m, 1H), 0.29 - 0.38 (m, 2H), -0.01 - 0.10 (m, 2H)

10
MS ES": 405, ES™: 403

D
A

2.281 Example 281

15 N-[(3-cyclobutyl-2,3,4,5-tetrahydro-1H-3-benzazepin-7-yl)methyl]-6-[(3S)-tetrahydrofuran-3-yloxy]pyridine-

3-carboxamide

O
O X N .
S (L 30
O N

20 NMR: 'H NMR (400 MHz, CHLOROFORM-d) 5 8.55 - 8.61 (m, 1H), 7.95 - 8.06 (m, 1H), 7.08 - 7.15 (m,
3H), 6.74 - 6.83 (m, 1H), 6.16 - 6.26 (m, 1H), 5.58 - 5.66 (m, 1H), 4.55 - 4.64 (m, 2H), 3.97 - 4.10 (m, 2H),
3.86 - 3.97 (m, 2H), 2.88 - 3.01 (m, 4H), 2.73 - 2.85 (m, 1H), 2.37 - 2.55 (m, 4H), 2.21 - 2.36 (m, 1H), 2.04 -
2.20 (m, 3H), 1.85 - 2.00 (m, 2H), 1.62 - 1.79 (m, 2H)

25 MSES™ 422,ES: 420

2.282 Example 282

30 N-[(3-cyclobutyl-2,3,4,5-tetrahydro-1H-3-benzazepin-7-yl)methyl]-6-(tetrahydrofuran-3-ylamino)pyridine-3-

carboxamide
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6- ((R)-3-fluoropyrrolidin-1-y1)-N4(3-(tetrahydrofuran-3-yl)-2,3,4,5-tetrahy
dr o- 1H bewpapojmzmspi n- 7- yOnet hypni coti nam de 1H NVRP(CA@B21M492001774
METHANCL-d4) 8 8.57 - 8.69 (m 1H), 1 - 805 (m 1H), 7.03 - 7.16 (m
3H), 6.54 - 6.62 (m 1H), 5.31 - 5.52 ?‘h} 111), 4.45 -4.56 (m 2H), 3.92 -
4.00 (m 1H), 3.82g 3.91 (m 2H) 3.65 - 3.80 (m 5H), 3.52 - 3.63 (m

1H), 2.87 - 3.00 ( H) : 2.79 (m 4H, 2.06 - 2.45 (m 3H), 1.83 -
1.96 (mP SR le 311

NA(3-(2 hyllt et ahQ]'dro an- 3-VINZ, 3, 4, 5- t et r ahydr o- 1H benzo[ d] azepi n- 7-
yOonet hyl Y- 6-NpyNrolidin-1-" 15yl )nicoti namide 0 1H NVR (400 MHz, DWVBO-d6) 8
ppm1.06 - 1.19 (m 3 H 1.79 - 2.03 (m 6 H 2.54 - 2.67 (m 2 H 2.77 -
20 2.89 (m 4 H 2.93 - 3.03 (m 1 H 3.37 - 3.49 (m 4 H 3.54 - 3.69 (m
1 H) 3. NAR-'HNME (400MHE, dﬂLM@RM #5839 ( 849 (@, HY), A7434. 864m4141)(6r94 20£H)m 6. 40-

6.52 (m, 1 7 - 7.10 ( (m 2
H) | ZH%I*AS&JE?-SS%%WH% rg'g%h%&r 1?%6 4396%%’ q%‘/% B m 45%) ‘23 31244|(i'§<'a le 312
25 5 3.84-3.94 (m, 2H), 3.70 - 3.82 (m, lH) 358 3.68 (m, 1H), 2.76 - 2.87 (m, 4H), 2.59 - 2.76 (m, 1H), 2.18 -

N- [ (13- Cy4d @Dsth)Yiloo2 236 fhn, 215, @176 ANYIAEL3 . Fr- bes@z.ﬁtéﬁpl n-7-yl)methyl]-2-[(cyclop
ropyl met hypam no] pyri m di ne5-carboxamde ,AHNN- HNN o 30

MS ES™: 421, ES: 419
10 2.283 Example 283

N-((3-cyclobutyl-2,3,4,5-tetrahydro- 1 H-benzo[d]azepin-7-yl)methyl)piperidine-1-carboxamide

SERCG e

15
'H NMR (400 MHz, METHANOL-d) 7.11 - 7.24 (m, 3H), 4.32 (s, 2H), 3.59 - 3.81 (m, 3H), 3.37 - 3.46 (m,
4H), 3.18 - 3.30 (m, 2H), 3.02 - 3.13 (m, 2H), 2.73 - 2.86 (m, 2H), 2.27 - 2.47 (m, 4H), 1.75 - 2.00 (m, 2H),
1.62 - 1.72 (m, 2H), 1.51 - 1.60 (m, 4H)

20 MSES": 342

2.284 Example 284

25 N-((3-cyclobutyl-2,3,4,5-tetrahydro-1H-benzo[d]azepin-7-yl)methyl)-2,5-dimethyloxazole-4-carboxamide

'"H NMR (400 MHz, MeOD) §7.09 (m 3 H), 4.47 (s, 2 H), 2.93 (br. s., 5 H), 2.34 - 2.64 (m, 10 H), 2.05 - 2.20
30 (m,2 H), 1.86 - 2.04 (m, 2 H), 1.58 - 1.84 (m, 2 H)

MS ES*: 354



1H NWVR (400 MHz, CHLOROFORMd) 5 8.70 (br. s., 2H), 7.02 - 7.17 (m 3H),
6.12 (br. s., 1H), 5.58 (br. s., 1H), 4.57 (d, J = 5.31 Hz, 2H), 3.33 (t, J
= 6. 32 Hayo2bho/0013843 -3.11 (m 15H), 0.98 - 1.19 (m 1HpPCTGB2B0YO164 (m
2H), 0.27 (g, J = 4.88 Hz, 2H WO 20}95/ 007382PCT/ GB2009/ 001774 165 MS ES' :
406 2.313 Exanmple 313 5

N4(3-cycl obutyl 2,3,4,5-tetrahydro- 1H benzo[ d] azepi n- 7- yOret hyl ) - N- net hyl -
(pyrrol i di n- ybgipyri m di ne5- car boxanm de 10 1H NWVR (400 MHz,

DI CHLORE ) 8 8.38 (s, 2H), 6.83 - 7.11 (m 3H), 4.51 (s, 2H), 3.30
- 359 (m 5H, 2.90 (s, 84, 2.34 (br. s., 3H, 1.36 -2.14 (m 10H M5

EI-SI[ (3- c%é(?%}{%uwg% é‘%kgtlgghberazr?zgplfl—l-ygmﬁ ehod getrahydro Ay ypret hyI i-2-ethyl-4-m

et hy|51ylfsmmkmlé%3-5arb°mméear boxam de 1H NI\/R (400 MHz, METHANOL-d4) 8

6.98 - 7.16 (rn 3H), 4.45 (s, 2H), 2.74 - 3.00 (m 7H), 2.30 - 2.59 (m 20

7H), 2.03 - 2.15 (moZH) 1.85 - 2.0l (m 2H), 1.58 - 1.84 (m 2H), 1.25 -

1.48 (m 3H) I\/IS ES: ;368 2. 315 Exanple 315

N-[(3 cpcloput ahydr o-AH 3- benzazepi n-7-ypnet hyl ] - 6-[ (1- net ho
hyI rmy'poxrl d"h car boxani de 0

NMR: 'H NMR (400 MHz, METHANOL-d,) & 8.36 - 8.44 (m, 1H), 7.70 - 7.78 (m, 1H), 6.94 - 7.04 (m, 3H),
10 6.38 - 6.47 (m, 1H), 4.38 (s, 2H), 3.81 - 3.95 (m, 3H), 3.40 - 3.50 (m, 2H), 2.75 - 2.92 (m, 5H), 2.31 - 2.59 (m,

4H), 1.97 - 2.09 (m, 2H), 1.78 - 1.93 (m, 4H), 1.52 - 1.71 (m, 2H), 1.37 - 1.52 (m, 2H)

MS ES™: 435

15 2.286 Example 286

N-[(3-cyclobutyl-2,3,4,5-tetrahydro-1H-3-benzazepin-7-yl)methyl]-4,4-difluoropiperidine- 1 -carboxamide

F7()\1)()]\{\j“[>©,\l‘<>
F
20

NMR: 'H NMR (400 MHz, METHANOL-d,) § 7.17 - 7.30 (m, 3H), 4.41 - 4.50 (m, 2H), 3.65 - 3.76 (m, 4H),
3.05 - 3.33 (m, SH), 2.67 - 2.97 (m, 4H), 2.28 - 2.41 (m, 2H), 2.03 - 2.26 (m, 6H), 1.81 - 1.99 (m, 2H)

MS ES™: 378
25
2.287 Example 287

N-((3-(3-hydroxycyclobutyl)-2,3,4,5-tetrahydro-1 H-benzo[ d)azepin-7-yl)methyl)-6-(pyrrolidin-1-

yl)nicotinamide



1H NVR (400 MHz, CD30D) 8 8.55 - 8.67 (m 1 H 7.98 - 8.07 (m 1 H 7.00-
7.13 (m 3 H 6.69- 6.78 (m 1 30 H 4.50 (s, 2 H 3.72 (s, 2 H 3.36 (s, 3
H 2.88 -wd.29b/pms24 H) 2.76 - 2.87 (m 1 H) 2.46 (br. ®cr/ceBb)y@104 - 2. 15
(m 2H 1.8 - 2200 (m 2 H 1.61 - 7 (m 2 H 1.57 (s, 6 H. M ES:
438 WD 2010/ 007382PCT/ GB2009/ 001774 2. 316 Exanple 316

(R ° N ( Bk dopiityandods 8.6 i etmaniglir s henanhdh oz enisds dp YRTRISYL - 6 ((2
. hydroxy‘grop#%gma hgeg n&g %{N cot i nam -0 g

DVBO- d63D 5¥dprhit 383 2-96(my bH) §5r5|}mf*2?87 &97651614?2% |%)601m67d*)2°i 88(m 3
H 1.93(m4M)085{(n§7 @, Hy»-2.21 - 2.42 (m 4 H 2.66 - 2.86 (m 5 H) 3.10 (s,

3 H 3.36 - 3.46(m 1H 3.49 - 3.61 (m 1 H 10 3.85 - 3.98 (m 1 H 4.32
- 4.45 (m glg) 4.67 - 4.76 (m 1 H 6.58 - 6.70 (m 1 H 6.96 - 7.09 (m 3
H 7.90MSE3:4%.(m 1 H) 8.58- 8.62 (m 1H 862- 8.72 (m 1 H M ES:
423 2. 317 Exanple 317

(S)-N(( L obubal- 2, 3, 4, 5-tetrahydro- 1H benzo[ d] azepi n-7-yOret hyl ) - 6- (1-m
et hoxyp?(z)%)aﬁr:’l‘alﬂbl% yl oxy) nicotinamde O HO ,v2.0 N -0

N-((3-cyclobutyl-2,3,4,5-tetrahydro-1H-benzo[d]azepin-7-yl)methyl)-3-methoxycyclobutanecarboxamide
10

'H NMR (400 MHz, MeOD) 5 6.96 - 7.15 (m, 3 H), 4.31 (m, 2 H), 4.05 - 4.19 (m, 0.3 H), 3.73 - 3.89 (m, 0.7
H), 3.25 (s, 3 H), 2.97 - 3.10 (m, 0.3 H), 2.92 (m, 5 H), 2.56 - 2.70 (m, 0.7 H), 2.33 - 2.56 (m, 6 H), 2.04 - 2.25
15 (m, 4 H), 1.84 - 2.05 (m, 2 H), 1.55 - 1.82 (m, 2 H)

MS ES™: 343 (Two peaks cis and trans isomers)

2.289 Example 289
20
N-((3-cyclobutyl-2,3,4,5-tetrahydro-1H-benzo[d]azepin-7-yl)methyl)-6-(tetrahydro-2H-pyran-4-

yloxy)nicotinamide

'H NMR (400 MHz, DMSO-dg) 5 8.95 (s, 1 H), 8.62 - 8.72 (m, 1 H), 8.08 - 8.21 (m, 1 H), 7.05 (br. s., 3 H),
6.80 - 6.93 (m, 1 H), 5.18 - 5.32 (m, 1 H), 4.41 (m, 2 H), 3.79 - 3.88 (m, 2 H), 3.45 - 3.61 (m, 2 H), 2.81 (br. s.,
5 H), 2.34 (m, 4 H), 1.92 - 2.09 (m, 4 H), 1.71 - 1.91 (m, 2 H), 1.46 - 1.71 (m, 4 H)

25

30 MSES™ 436

2.290 Example 290

(S)-N-((3-cyclobutyl-2,3,4,5-tetrahydro-1H-benzo[d]azepin-7-yl)methyl)-6-(2-

35 hydroxypropylamino)nicotinamide



20 1H NWR (400 MHz, CD30D) 5 8.61 - 8.64 (m 1 H 8.06- 8.10 (m 1 H) 7.04
- 7.12(m 3 H 6.77 - 6.82 (m 1 H 538 -5.48 (m 1 H 4.50 (s, 2 H
3.50- 3. oo(mo/d@73r 3.37 (s, 3 H 2.87 - 2.95 (m 4 H 2cT/GB20%6177m 1 H)
2.46 (br. s., 4 H 2.04 - 2.15 (m 2 Hg 1.87- 1.99 (m 2 H 1.60- 1.77 (m
2 H 1.29- 1.34 (m 3 H). Ms ES: 424 3318 Exanple 318 25
(S)-N((3-cyclobutyl-2, 3,4,5-tetrahydro-1H benzo[ d] azepi n-7-yOret hyl )-6-(2-m
et hoxypr opoxy) ni coti nam de o 1H NWMR (400 MHz, CD30D) 5 8.61 - 8.67 (m 1
H 8.07 - 8.14 (m 1 7.02 - 7.13 (m 3 H 6.83-6.89 (m 130 H 4.50
(s 2 H 4.27 - 380 (m 1 H 3.41 (s, 3 H 2.88 - 2.96
m4|—|)_|278- (M 1 24€N s., 4 H 2.05- 2.15(m 2 H 1. 87-
2.00(m gD/\NGNlﬁ(m .20- 1.27 (m 3 H. W

2010/ 007382PCH GB2009/ 001774 167 M5 ES: 424 2.319 Exanpl e 319

ci s-N-43-cycl obutyl 2,3,4,5-tetrahydro- 1H benzo[d] azepl n- 7 yOmet hyI) 3-(tet

rahydr oy ZH% lél oX );) cycl obut anecar boxam 0 MHz,
DI CHLOREVEF EWZ)D BPre 08P 481 - 0P, 3(’#%12§H)147§“éé*)(‘6? 1§7(m %Llil»)”ozr 19 -
4.31 §m.8%h) 2 HB1.992 223 &m,I4H) 25 - 315 () 5 HP2.8D- 3(00t(m, 2JH)3.54 - 285 (nB1 9} 4.1tz 4. 22K, 3. 22
- 3 34 £g}24%"')§59%n719{)%9"7 6.56 m, 1) 6.71% 639 (m, 4407%4 ( Thg @Oy M Sy (@152 320
trans N33 84y éndpiit y1- 2, 3, 4, 5-t et rahydr o- 1H benzo[ d] azepi n- 7- yl ) net hyl ) - 3- (
t et r ahydr o- 2H pyr an- 4- yI oxy) cycl obut anecar boxam de 20

MS ES': 409

10
2.291 Example 291

N-[(3-cyclobutyl-2,3,4,5-tetrahydro-1H-3-benzazepin-7-yl)methyl]-6-[ (3R)-tetrahydrofuran-3-yloxy]pyridine-

3-carboxamide

15
0
0O X N
S T 0
O N

NMR: NMR: 'H NMR (400 MHz, METHANOL-d,) 5 8.80 - 8.87 (m, 1H), 8.27 - 8.33 (m, 1H), 7.24 - 7.34 (m,
3H), 6.99 - 7.08 (m, 1H), 5.77 - 5.84 (m, 1H), 4.66 - 4.75 (m, 2H), 4.03 - 4.25 (m, 4H), 2.97 - 3.16 (m, SH),
20 2.57-2.74 (m, 4H), 2.43 - 2.57 (m, 1H), 2.24 - 2.37 (m, 3H), 2.06 - 2.22 (m, 2H), 1.81 - 1.97 (m, 2H)

MS ES": 422, ES™: 420

2.292 Example 292
25
N-[(3-cyclobutyl-2,3,4,5-tetrahydro- 1H-3-benzazepin-7-yl)methyl]-6-[(3S)-tetrahydrofuran-3-

ylamino]pyridine-3-carboxamide

H
30 N Ns
T H <
O

1H NMR (400 MHz, METHANOL-d4) d 8.51 - 8.60 (m, 1H), 7.84 - 7.92 (m, 1H), 7.05 - 7.18 (m, 3H), 6.53 -
6.60 (m, 1H), 4.45 - 4.56 (m, 3H), 3.94 - 4.03 (m, 2H), 3.79 - 3.91 (m, 1H), 3.64 - 3.72 (m, 1H), 2.86 - 3.04 (m,
35 SH),2.44-2.72 (m, 4H), 2.25 - 2.37 (m, 1H), 2.10 - 2.21 (m, 2H), 1.88 - 2.07 (m, 3H), 1.64 - 1.81 (m, 2H)



1H NMR (400 MHz, DI CHLOROVETHANE-d2) Shift 6.94 - 7.18 (m 3H), 5.77 (br.
s., 1H), 4.28 - 4.49 (m 3H), 3.81 -3.99 (m 2H), 3.44 -3.61 (m 1H), 3.32
-3.46 (mwdHMpro/@783 -3.11 (m 5H), 2.28 -2.59 (m 5H), P2CIEB2R092B177A7 2H),
2.01 -2.15 (m 2H), 1.31 -2.01 (m 10H_MS ES: 413 25 3.321 Exanple 321
N((3-cycl obutyl-2, 3,4, 5-tetrahydro- 1Henzo[ d] azepi n- 7- ypnet hyl ) - 2- met hyl ox
azol e- 4- carboxam de WD 2010/ 007382PCT/ GB2009/ 001774 168 M5 ES: 340 3. 322
Exanpl e 322
(R - N( (¥5&jctdbut y1- 2, 3, 4, 5-t et rahydr o- 1H benzo[ d] azepi n- 7- yOnet hyl ) - 2- (3-f
| uoropyrrolidin-1- yl)pyrimdine-5-carboxam de 1H NMR (400 MHz, CD3OD /
CD2C12) 79 2 H 7.00 - 7.14 (m 3 H 5.26 - 5.48 (m 1 H) 4.49 (s,
2 H 3.%@3%"?1'%%%(% 4H 2.75- 2.98 (m 5 H 2.17 - 2.60 (m 6 H 2.03 -
2.17 fm 2 H 1.84 - 2.01 (m 2 H 1.57 - 10 1.77 (m 2 H. MS ES: 424
3. 323 ExXaiqb-8-[82Jclobutyl-2,3,4,5-tetrahydro-1H-3-benzazepin-7-yl)methyl]cyclobutanecarboxamide
(S)-N((3-cyclobutyl-2, 3,4, 5-tetrahydro-1H benzo[ d] azepi n-7-yOnet hyl )-2-(3-f
| uoropyrrolidin-1- yl)pyrimdine-5-carboxam de 150 1H NMR (400 MHz, CD3OD
/ CD2C12), 8 8.79 (s, 01 - 7.13 (m 3 H 5.29 - 5.48 (m 1 H) 4.49
(s, 2 H 353 - mm_@5 - 3.01 (m 5H 2.16 - 2.67 (m 6 H
2.03 -2.14 N s - 2.03¥(m 2 H 1.5820 1.78 (m 2 H). MS ES: 424
3. 324% Exanpl e 304
N ((3-cycl obutyl-2, 3, 4,5-tetrahydro- 1H benzo[ d] azepi n-7-ypnet hyl ) - 2- (di met h
yl am no)pyiik MA@MIE; Mo 9% aM1 B8 3 H), 4.57 - 4.69 (m, 0.3 H), 4.34 - 4.46 (m, 0.7 H), 431 (m, 2

H), 3.23 - 3.30 (m, 0.3 H), 2.62 - 3.00 (m, 7.7 H), 2.31 - 2.65 (m, 6 H), 2.05 - 2.19 (m, 2 H), 1.86 - 2.04 (m, 2

H), 1.57 - 1.83 (m, 2 H)

15

MS ES*: 347
2.294Example 294

20 2-(3-cyclobutyl-2,3,4,5-tetrahydro-1H-3-benzazepin-7-yl)-N-[6-(pyrrolidin-1-yl)pyridin-3-yl]acetamide

L OO0

25
1H NMR (400 MHz, MeOD) d 8.11 - 8.20 (m, 1 H), 7.65 - 7.76 (m, 1 H), 7.05 - 7.18 (m, 3 H), 6.42 - 6.53 (m,
1 H), 3.61 (s, 2 H), 3.42 (m, 4 H), 2.96 (m, 5 H), 2.57 (br. s., 4 H), 2.15 (m, 2 H), 1.90 - 2.10 (m, 6 H), 1.75 (br.
s., 2 H)

30
MS ES™: 405
2.295 Example 295

35 N-[(3-cyclobutyl-2,3,4,5-tetrahydro-1H-3-benzazepin-7-yl)methyl]-6- {{(2S)-2-
hydroxypropyl](methyl)amino } pyridine-3-carboxamide
OH |

40 o)



1H NWVR (400 MHz, CD30D) 8 8.76 (s, 2 H 7.02 - 7.15 (m 3 H 4.48 (s, 2 H

3.23 (s, 6 H 2.76 - 2.98 (m 5 30 H 2.48 (br. s., 4 H 2.03 -2.18 (m 2
1.85 -woQdiofooy3s2 H) 1.56- 1.80 (m 2 H). M5 ES: 380 PWDGB2009/001774

2010/ 007382PCT/ GB2009/ 001774 169 3.32?Sﬁxanple 325

1-((3R) -3-(3-(3-cycl obutyl-2,3,4,5-te ?ahydr 0- 1H benzo[ d] azepi n-7-y1) - 2- hyd

I OXypr oy RiNRREJIMHADKD)dB N-0h- 9 i sINMRy o 0D M3, @ngQ 1965- 85 -

7.11 (n}2 3 kgz 4.19 - 4. 43“?{1 10$I-P gf’%éH} %.g@d{r% ZMH_? 21.5 ’I-Q)Hﬁ.l% (m

9 H) 2.28 @ 721 #486m )2 7552.89 0. 3 B) 11 (.9 Hip 41 - 930 (. § BEB4 -6 gm0 Vs

ES+: 398893.4.0Bi(0) 100i4c4l 4.64 (i, 2 HE4.71074.80 @updlrécks - 674 (nhy & H) a9et isqgm, BHZ.dB3A Vitro

H3 Bi nd{ A ithietey 0 unds to bind to the H3 receptor was

determ griée%n{gf/ﬁﬁn%%zsE??ﬁ%qtdﬁg%?egz%@’ gﬁpi ntritiated N15 a-nethyl -hi stam ne

(3H-N&MH) binding in a conpetition binding assay. Changes in the levels of

bound radiEs- habel were nonitored by scintillation counting with a Tril ux

M crobeta (Perkin Elnmer). Menbranes were prepared from CHO Kl cells stably

expressing human H3 receptor; routinely grown as nonol ayers in Hams F12

medi um 33%¥ExemRlge) suppl enented with 10% Foetal Cone 111 (Hyclone),

5001. 1g/ nl A18 (Invitrogen), 5 pg/m blasticidine S (Invivogen) and 50

ny/ nt am cj i i % t, 37 0 Cel | r ro 0 80-95%
com[nI1r %%@?ﬁoxﬁdﬁggégg%éémﬁ“&%lyﬁ}'%(g%g%ﬁynr\(}%{ F%bgegzr?fepg%dy ! é’?‘é@%@%é’ i ncubat i ng
wi t h | xcapp8midsnt ai ni ng 0. 02% EDTA (Signma) for 10 ninutes at room
tenperature. Cells were collected by centrifugation at 900 xg, 4C for 10
mnutes. Cells were rinsed once wwth | x PBS and re-suspended in ice cold
hormogeni-Oatt buf f er AROMIVINT i Cl (pH 7.4), 2.5nM EDTA, 5nmM MgCl12, 200nM
Sucr ose) a{ 1/107Hcel a e on ice. Cells were honbgenised on ice
and glebris mo by ~¥ent++fugation at 500 x g, 4C 25 for 5 mnutes. The
resul ting superpatant was centrifuged at 75,600 xg, 4C for 60 m nutes.
Menbranes were suspended in honpgeni sation buffer, protein concentration
was det B NMR g0 MBGACHAL@RGHORMAG)SIsByS56k 863 (nRil BY, €.8) ) 8.050in| LH)ET06t-0.12 (n2, 3HYbI1TH |

di spens intenl _abd ( r 5 y r £t d on
ice, so?i%ég?’elgl)’va’rq“hazé @5%"229&3?‘ 6%38 %ﬁ’s%tsl ? ggwf gﬁpﬁls'?%)u%ﬂﬁﬁlon@’ 3‘?6117 I Eg
(UPROOSMHD! SE11er) (oriM.2ds - 4Pd e 8. 196 2849, BOLIGr > 65GRIDT PL-Tiem( BPT . 4)
5mM b QlLR)- 1ve i AHY gi g/ M . Conpound 30 was serially diluted in DVMSO before
being diluted 1:10 with assay buffer. 5ug of nmenbrane in 80 pi of assay
buffer was added per well of a 96 well polystyrene plate (Com ng). 10 pd of
conpourMS #&s38dded per well. The assay was initiated by the addition of 10
ttl of 20nM 3H NalWH per well and incubated for one hour at

2.297 Example 297

25
N-{[3-(3-methoxycyclobutyl)-2,3,4,5-tetrahydro-1H-3-benzazepin-7-ylJmethyl} -6-(pyrrolidin-1-yl)pyridine-3-
carboxamide
= N.

0]

1H NMR (400 MHz, CD30D) & 1H NMR (400 MHz, METHANOL-d4) d ppm 8.52 - 8.63 (m, 1 H) 7.88 -
35 8.00 (m, 1 H) 6.99 - 7.13 (m, 3 H) 6.48 - 6.55 (m, 1-H) 4.49 (s, 2 H) 3.54 - 3.67 (m, 1 H) 3.45 - 3.54 (m, 4 H)
3.24 (s, 3 H) 2.85 - 2.96 (m, 4 H) 2.37 - 2.58 (m, 7 H) 1.97 - 2.10 (m, 4 H) 1.70 - 1.86 (m, 2 H)

MS ES™: 435

40 2.298 Example 298



roomtenperature with shaking. Total binding was determ ned in the presence
of 1% DMSO and non-specific binding was determ ned by the inclusion of 1
i.tM R a-Wet2hi/ooRisat am ne (RalH). [ ncubations were thenPCIHGB2009/001774

2010/ 007382PCT/ GB2009/ 001774 170 fil ed through filtermat A (Perkin

El rer) and washed three tines with assay buffer. Filtermats were dried at
42C for two hours, scintillant added and the I evel of bound radioactivity

det er m ned. es for ounds ven.poi nt | og
scal e dUde: °Y°é§5 gl’g'feﬁmygrg'lg%g) ?ZéﬁP‘B tpﬂg? nctgelf ah‘ a(‘)nﬁca{) X pound

required to i nhl bit 50% of the specific b| ndi ng of 2nM 3H NaMH (di fference
5 bet Ween total and non- speC| fic binding). Curves were generated using the

aver age dupI i cat e-he or gach data point and anal yzed usi ng nonli near
regre S|on SI rml dos onse (variable slope). 3.2 In Vitro H3
Functi onal AssSg onal activity of conpounds at the H3 receptor

was det er m nedpoby rreasurl ng changes in the | evel of i ntracel | ul ar cAMP

usi ng a cAVP response el enent driven |uciferase re er %‘ié“a 'Egg changes
in | uci FENMBA0PAHa Me@RY] &I -Ad? Enrbhi 4 ed by 74 '”1 E:é élHé’ f eader,
Anal yst 2 5§l(m( M5 1 A0 a3 Mt (nc@l), 1.58 NCT1@nsES), 1.20 (5,3 ACWIE, GHAr cAMP were readily
det eﬁéed upon activation of protein kinase A by forskolin (Sigm) and
suppression of this response observed with the application of the H3

recept oMSE§odtlst RaMH (Sigma). CHO(dhfr+)-cre-luc cells stably expressing
human H3 receptor were routinely grown as nonolayers in Mninmal Essential
Medi um ‘A‘MEIVBQ %J?nvi trogen) supplenented with 10% di al ysed FBS (Hycl one),
in 5% AMBEI7C. 48 hours prior to assay, cells were seeded in

cl ear-base white wall ed 384-well plates (Corning) at a density of 5000

cel | shwRlis. cy&&uﬁyh% A8¥ettydd BiYbenBEpMtTHy iRE)1R6-@E)-teanmvddaand repl aced with

15 | A of assay S mg/m fatty acid free BSA (Sigma)) per well.
Cell's V\éli"é‘“?]ﬁ’é‘ﬁmfﬁ(‘fﬂ{ﬁ‘ﬁ‘%’g'g for 30 minutes at 37C, 5% OCR. Conpound was

serially diluted in DVSO before being diluted 1:10 with assay buffer. 2.5
of conpound djluted in assay buffer was added and cells incubated for 5

m nutes af_3AL 8% CO2. 2. 20 each reagent was then added in the
followng@der: cl\/H(l i yl met hyl xant hi ne (1-nmethyl- 3-(2-
met hylopr 1) j i

JAM. Cells were th

MX) (500 gM (Sigma) and forskolin (1

|ncubat ed for 90 m nutes at 37C 5% CO2, followed by
30 mnutes at roomtenperature, At th C L0t <
St eady| it @MRLAY YKz WEEWHL@%%‘? Mg?%ggé&% J{gzt( r‘% ?gg H§631 | aced
on a shalse(m fimy, 4.54 1A.56Uine3EH), STie 410 (e PHDS. 8113991t(mou{)pm5 -834 totlH) ?n‘g%ezﬁ%@ | evel
of lucifg & h&) » FEASH R 281089y, 811883 T 019 @prFOUNds
wer e det5 %?(ﬁezgéégr o%ﬁ’tzceyr% \8%?%% ﬁpff | og (sca)e dose-response studi es and
repre¥ent the concentration of conpound required to prevent 50% i nhi bition
of forsk@dsnssiinulated cells in the presence of RaMH al one. Curves were
generated using the average of duplicate wells for each data point and
anal yzed usi ng nonlinear regression of four paranmeter dose response. 3.3
Resul t s 230 HXampled8lil t s of the biol ogi cal assays carried out in 3.1 and 3.2
above were as follows: Exanple Conpound hH3 binding | C50/ nM hH3 functi onal
I G50/ 3%M6!%X(S?-%lu(§arop]}"rrolidin— 1-y1)-N-((3-(tetrahydrofuran-3-y1)-2,3 ,4,5-tetrahydro-1H-benzo{d]azepin-7-

yl)methyl)nicotinamide

1H NMR (400 MHz, CD30D-d4) & 8.49 - 8.59 (m, 1H), 7.81 - 7.92 (m, 1H), 7.05 - 7.15 (m, 3H), 6.51 - 6.61
(m, 1H), 4.44 - 4.56 (m, 3H), 3.94 - 4.03 (m, 2H), 3.81 - 3.91 (m, 1H), 3.65 - 3.74 (m, 1H), 2.80 - 2.9 (m, 5H),
40 2.40 - 2.60 (m, 4H), 2.26 - 2.37 (m, 1H), 2.06 - 2.17 (m, 2H), 1.88 - 2.03 (m, 3H), 1.63 - 1.79 (m, 2H)
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MS ES*: 439
2.301Example 301

N-((3 -cyclobutyl-2,3,4,5-tctrahydro-1H-benzo[d]azepin—7-yl)methyl)—2-(ethylamino)pyrimidinc-5-carboxamide

H
\/N\er; <>

10
1H NMR (400 MHz, CD30D) & 8.34 - 8.94 (m, 2H), 6.73 - 7.32 (m, 3H), 4.12 - 4.45 (m, 2H), 3.23 - 3.48 (m,
2H), 2.53 - 2.88 (m, 5H), 1.34 - 2.49 (m, 10H), 1.12 (m, 3H)
MS ES™: 380

15
2.302 Example 302
N-((3-cyclobutyl—2,3,4,5-tetrahydro-1H—benzo[d]azepin-7-yl)methyl)-2-(methylamino)pyrimidine-S-
carboxamide

20 '

H
/NTN; N

25 1H NMR (400 MHz, CD30D) & 8.28 - 8.88 (m, 2H), 6.73 - 7.26 (m, 3H), 4.10 - 4.45 (m, 2H), 2.52 - 2.93 (m,
8H), 1.88 (m, 10H)

MS ES": 365

30 2.303 Example 303
3-cyclobutyl-7-((2-(trifluoromethyl)pyrrolidin-1-yl)methyl)-2,3 ,4 5-tetrahydro-1H-benzo[d]azepine
F

N—<>
O
35 F F

1H NMR (400 MHz, CDCI3-d) & 7.07 (s, 3H), 4.01 - 4.28 (m, 1H), 3.49 - 3.71 (m, 1H), 3.17 - 3.41 (m, 1H),
2.69 - 3.11 (m, 6H), 2.25 - 2.66 (m, SH), 1.88 (none, 10H)

MS ES": 354
40
2.304 Example 304
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1-((3-cyclobutyl-2,3,4,5-tetrahydro-1H-benzo[d]azepin-7-yl)methyl)pyrrolidin-2-one

G

1H NMR (400 MHz, CDCI3-d) § 6.94 - 7.15 (m, 3H), 4.31 - 4.52 (m, 2H), 3.19 - 3.40 (m, 2H), 2.84 - 3.00 (m,
4H), 2.69 - 2.84 (m, 1H), 2.33 - 2.58 (m, 5H), 1.81 - 2.19 (m, 6H), 1.68 (none, 3H)

MS ES™: 299
10

2.305 Example 305

6-cyclobutoxy-N—((3—cyc_lobutyl-2,3,4,5-tetrahydro—1H-benzo[d]azepin-7—yl)methyl)nicotinamide

O__N
(7 T 0 N—>
™ N
O
NMR: 1H NMR (400 MHz, DMSO) d 8.94 (t, 1H), 8.66 (d, 1H), 8.14 (dd, 1H), 7.00-7.07 (m, 3H), 6.84 (dd,

1H), 5.18 (quint, 1H), 4.41 (d, 2H), 2.68-2.84 (m, SH), 2.23-2.46 (m, 6H), 1.94-2.13 (m, 4H), 1.70-1.84 (m,
3H), 1.48-1.70 (m, 3H)

15

MS ES': 406

20 2.306 Example 306

N-((3-cyclobutyl-2,3,4,5-tetrahydro-1H—benzo[d]azepin—7-yl)methyl)-6-propoxynicotinamide

O /N
SO GLe
o

25 NMR: 1H NMR (400 MHz, DMSO) d 8.84 (s, 1H), 8.69 (s, 1H), 8.15 (dd, 1H), 7.05 (s, 3H), 6.85 (dd, 1H),
435-4.51 (m, 2H), 4.16-4.35 (m, 2H), 2.70-2.92 (m, 5H), 2.25-2.45 (m, 4H), 1.91-2.10 (m, 2H), 1.68-1.90 (m,
4H), 1.48-1.68 (m, 2H), 0.78-1.16 (m, 3H)

MS ES™: 394

30 2.307 Example 307

N-((3-cyclobutyl-2,3,4,5-tetrahydro-1H-benzo (dJazepin-7-yl)methyl)-6-(hydroxymethyl)nicotinamide
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N
HO z
H —<>
/\QJ\”/N\/(:CN
O
1H NMR (400 MHz, CHLOROFORM-d) d 8.72 - 9.13 (m, 1H), 7.90 - 8.28 (m, 1H), 7.31 - 7.48 (m, 1H), 7.01

-7.20 (m, 3H), 6.19 - 6.51 (m, 1H), 4.73 - 5.03 (m, 2H), 4.46 - 4.73 (m, 2H), 3.41 - 3.65 (m, 1H), 2.69 - 3.07
(m, 5H), 2.25 - 2.68 (m, 3H), 1.87 (none, 6H)

MS ES*: 366

2.308 Example 308
2-(pyrrolidin-1-yl)-N-((3-(tetrahydrofuran-3-yl)-2,3,4,5-tetrahydro- 1 H-benzo[ d]Jazepin-7-
10 yDmethyl)pyrimidine-5-carboxamide

CUYJCC@

NMR: 1H NMR (400 MHz, CHLOROFORM-d) d 8.64 - 8.82 (m, 2H), 7.03 - 7.17 (m, 3H), 6.05 - 6.19 (m,

15 1H), 4.51 - 4.67 (m, 2H), 3.93 - 4.03 (m, 1H), 3.84 - 3.92 (m, 1H), 3.69 - 3.82 (m, 2H), 3.56 - 3.69 (m, 4H),
3.22 - 3.35 (m, 1H), 2.85 - 3.02 (m, 4H), 2.66 - 2.79 (m, 2H), 2.51 - 2.65 (m, 2H), 1.97 - 2.12 (m, SH), 1.83 -
1.97 (m, 1H)

MS ES": 422

20 2.309 Example 309

6-methoxy-N-((3-(3-methoxycyclobutyl)-2,3,4,5-tetrahydro-1H-benzo[d)azepin-7-yl)methyl)nicotinamide

25 1HNMR (400 MHz, CD30D) & 8.61 - 8.70 (m,  H) 8.05 - 8.13 (m, 1 H) 7.02 - 7.12 (m, 3 H) 6.79 - 6.87 (m, 1
H)4.50 (s,2 H)3.96 (s, 3 H) 3.62 (m, 1 H) 3.24 (s, 3 H) 2.87 - 2.96 (m, 4 H) 2.34-2.62 (m, 7H) 1.72 - 1.86
(m, 2 H).

MS ES*: 396

30 2.310 Example 310
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6-((R)-3-fluoropyrrolidin-1-yl)-N-((3-(tetrahydrofuran-3-yl)-2,3,4,5-tetrahydro- 1 H-benzo[d]azepin-7-

yl)methyl)nicotinamide

1H NMR (400 MHz, METHANOL-d4) § 8.57 - 8.69 (m, 1H), 7.94 - 8.05 (m, 1H), 7.03 - 7.16 (m, 3H), 6.54 -
6.62 (m, 1H), 5.31 - 5.52 (m, 1H), 4.45 - 4.56 (m, 2H), 3.92 - 4.00 (m, 1H), 3.82 - 3.91 (m, 2H), 3.65 - 3.80 (m,
5H), 3.52 - 3.63 (m, 1H), 2.87 - 3.00 (m, 4H), 2.54 - 2.79 (m, 4H), 2.06 - 2.45 (m, 3H), 1.83 - 1.96 (m, 1H)
10 '
> MSES":439

2.311 Example 311

N-((3-(2-methyltetrahydrofuran-3-yl)-2,3,4,5-tetrahydro- 1 H-benzo[d)azepin-7-yl)methyl)-6-(pyrrolidin-1-

15 yDnicotinamide

Chon
| ] H N
o
IH NMR (400 MHz, DMSO-d6) & ppm 1.06 - 119 (m, 3 H) 1.79 - 2.03 (m, 6 H) 2.54 - 2.67 (m, 2 H) 2.77 -
20 2.89 (m, 4 H) 2.93 - 3.03 (m, 1 H) 3.37 - 3.49 (m, 4 H) 3.54 - 3.69 (m, 1 H) 3.79 - 3.89 (m, 1 H) 3.93 - 405 (m,

1H)4.34-444 (m,2H)6.40-6.52 (m, 1 H) 6.97 - 7.10 (m, 3 H) 7.89 - 8.01 (m, 1 H) 8.57 - 8.73 (m, 2 H), 2H
was hidden with the residure of DMSO.

MS ES™: 435

2.312 Example 312

25 N-[(3-cyclobutyl-2,3,4,5-tetrahydro-1H-3-benzazepin-7-yl)methyl}-2-[(cyclopropylmethyl)amino]pyrimidine-

5-carboxamide

A _x,
_ O
) NJ\(’)‘/HVQ/\)N

1H NMR (400 MHz, CHLOROFORM-d) & 8.70 (br. s., 2H), 7.02 - 7.17 (m, 3H), 6.12 (br. s., 1H), 5.58 (br. s.,
1H), 4.57 (d, J = 5.31 Hz, 2H), 3.33 (t, ] = 6.32 Hz, 2H), 1.43 - 3.11 (m, 15H), 0.98 - 1.19 (m, 1H), 0.49 - 0.67
(m, 2H), 0.27 (q, J = 4.88 Hz, 2H)
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MS ES*: 406

2.313 Example 313 _
5 N-((3-cyclobutyl-2,3,4,5-tetrahydro-1H-benzo[d]azepin-7-yl)methyl)-N-methyl-2-(pyrrolidin-1-yl)pyrimidine-

5-carboxamide

GO0

10 1H NMR (400 MHz, DICHLOROMETHANE-d2) & 8.38 (s, 2H), 6.83 - 7.11 (m, 3H), 4.51 (s, 2H), 3.30 - 3.59
(m, 5H), 2.90 (s, 8H), 2.34 (br. s., 3H), 1.36 - 2.14 (m, 10H)

MS ES*: 421

2.314 Example 314

N-[(3-cyclobutyl-2,3,4,5-tetrahydro-1H-3-benzazepin-7-yl)methyl]-2-ethyl-4-methyl-1,3-oxazole-5-

15 carboxamide
I S0
o N
0]

1H NMR (400 MHz, METHANOL-d4) § 6.98 - 7.16 (m, 3H), 4.45 (s, 2H), 2.74 - 3.00 (m, 7H), 2.30 - 2.59 (m,
20 7H), 2.03 - 2.15 (m, 2H), 1.85 - 2.01 (m, 2H), 1.58 - 1.84 (m, 2H), 1.25 - 1.48 (m, 3H)

MS ES*: 368

2.315 Example 315

N-[(3-cyclobutyl-2,3,4,5-tetrahydro-1H-3-benzazepin-7-yl)methyl]-6-[(1-methoxy-2-methylpropan-2-
yl)oxy]pyridine-3-carboxamide

TR0

IH NMR (400 MHz, CD30D) § 8.55 - 8.67 (m, 1 H) 7.98 - 8.07 (m, 1 H) 7.00 - 7.13 (m, 3 H) 6.69 - 6.78 (m, 1
30 H)4.50 (s, 2 H) 3.72 (s, 2 H) 3.36 (s, 3 H) 2.88 - 2.95 (m, 4 H) 2.76 - 2.87 (m, 1 H) 2.46 (br. s., 4 H) 2.04 -

2.15 (m, 2 H) 1.86 - 2.00 (m, 2 H) 1.61 - 1.77 (m, 2 H) 1.57 (s, 6 H).

MS ES™: 438

25
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2.316 Example 316

(R)-N-((3-cyclobutyl-2,3,4,5-tetrahydro-1H-benzo[d]azepin-7-yl)methyl)-6-((2-
hydroxypropyl)(methyl)amino)nicotinamide

$®* DOQ RS

1H NMR (400 MHz, DMSO-d6) & ppm 0.98 - 1.12 (m, 3 H) 1.47 - 1.66 (m, 2 H) 1.69 - 1.85 (m, 2 H) 1.93 -
2.08 (m, 2 H)2.21 - 2.42 (m, 4 H) 2.66 - 2.86 (m, 5 H) 3.10 (s, 3 H) 3.36 - 3.46 (m, 1 H) 3.49 - 3.61 (m, 1 H)

10 3.85-3.98 (m, 1 H) 4.32 - 445 (m, 2 H) 4.67 - 4.76 (m, 1 H) 6.58 - 6.70 (m, 1 H) 6.96 - 7.09 (m, 3 H) 7.90 -
7.99 (m, 1 H) 8.58 - 8.62 (m, 1 H) 8.62 - 8.72 (m, 1 H)

MS ES™: 423

2.317 Example 317

(S)-N-((3-cyclobutyl-2,3 4,5-tetrahydro-1H-benzo[d]azepin-7-yl)methyl)-6-(1-methoxypropan-2-

15 yloxy)nicotinamide

0]
= N N
NN

20 1H NMR (400 MHz, CD30D) 5 8.61 - 8.64 (m, 1 H) 8.06 - 8.10 (m, 1 H) 7.04 - 7.12 (m, 3 H) 6.77 - 6.82 (m, 1
H) 5.38 - 5.48 (m, 1 H) 4.50 (s, 2 H) 3.50 - 3.64 (m, 2 H) 3.37 (s, 3 H) 2.87 - 2.95 (m, 4 H) 2.77 - 2.87 (m, 1 H)
2.46 (br. s., 4 H) 2.04 - 2.15 (m, 2 H) 1.87 - 1.99 (m, 2 H) 1.60 - 1.77 (m, 2 H) 1.29 - 1.34 (m, 3 H).

MS ES*: 424

2.318 Example 318

25 (S)-N-((3-cyclobutyl-2,3,4,5-tetrahydro- 1H-benzo[d]azepin-7-yl)methyl)-6-(2-methoxypropoxy)nicotinamide

0
X N
| ] H N—<>
/O\./\O N
1H NMR (400 MHz, CD30D) & 8.61 - 8.67 (m, 1 H) 8.07 - 8.14 (m, 1 H) 7.02 - 7.13 (m, 3 H) 6.83 - 6.89 (m, 1

30 H)4.50 (s, 2 H) 4.27 - 4.39 (m, 2 H) 3.71 - 3.80 (m, 1 H) 3.41 (s, 3 H) 2.88 - 2.96 (m, 4 H) 2.78 - 2.88 (m, 1 H)
2.46 (br. s., 4 H) 2.05 - 2.15 (m, 2 H) 1.87 - 2.00 (m, 2 H) 1.60 - 1.77 (m, 2 H) 1.20 - 1.27 (m, 3 H).
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MS ES™: 424

2.319 Example 319

cis-N-((3-cyclobutyl-2,3 4,5-tetrahydro-1H-benzo[d]azepin-7-yl)methyl)-3-(tetrahydro-2H-pyran-4-

yloxy)cyclobutanecarboxamide

SO0
Q)

o)
10 1H NMR (400 MHz, DICHLOROMETHANE-d2) Shift 6.84 - 7.06 (m, 3H), 5.68 (br. 5., 1H), 4.19 - 431 (m,
2H), 3.72 - 3.94 (m, 3H), 3.39 (it, ] = 4.23, 8.91 Hz, 1H), 3.22 - 3.34 (m, 2H), 2.79 (br. s., 4H), 1.32 - 2.52 (m,

20H)
MS ES™: 413
2.320 Example 320

15  trans-N-((3-cyclobutyl-2,3,4,5-tetrahydro-1H-benzo[d)azepin-7-yl)methyl)-3-(tetrahydro-2H-pyran-4-

yloxy)cyclobutanecarboxamide

L
AT 0
. ()

o)
1H NMR (400 MHz, DICHLOROMETHANE-d2) Shift 6.94 - 7.18 (m, 3H), 5.77 (br. s., 1H), 4.28 - 4.49 (m,

3H), 3.81 - 3.99 (m, 2H), 3.44 - 3.61 (m, 1H), 3.32 - 3.46 (m, 2H), 2.65 - 3.11 (m, SH), 2.28 - 2.59 (m, SH),
2.15 - 2.28 (m, 2H), 2.01 - 2.15 (m, 2H), 1.31 - 2.01 (m, 10H)

MS ES*: 413

25 3.321 Example 321

N-((3-cyclobutyl-2,3,4,5-tetrahydro-1H-benzo[d]azepin-7-yl)methyl)-2-methyloxazole-4-carboxamide
Q1 I
N{>
N\
N]\WN
0]

30 1H NMR (400 MHz, MeOD) d 8.21 - 8.31 (m, | H), 7.04 - 7.13 (m, 3 H), 4.49 (s, 2 H), 2.76 - 2.99 (m, 5 H),
2.48 (s, 7H),2.05-2.19 (m, 2 H), 1.87 - 2.03 (m, 2 H), 1.58 - 1.82 (m, 2 H)
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MS ES": 340

3.322 Example 322

(R)-N-((3-cyclobutyl-2,3 4,5-tetrahydro-1H-benzo[d]azepin-7-yl)methyl)-2-(3-fluoropyrrolidin-1-
yl)pyrimidine-5-carboxamide

| ﬁo* OO0

1H NMR (400 MHz, CD30D / CD2CI2) § 8.79 (s, 2 H) 7.00 - 7.14 (m, 3 H) 5.26 - 5.48 (m, 1 H) 4.49 (s, 2 H)
3.58 - 4.05 (m, 4 H) 2.75 - 2.98 (m, 5 H) 2.17 - 2.60 (m, 6 H) 2.03 - 2.17 (m, 2 H) 1.84 - 2.01 (m, 2 H) 1.57 -
10 1.77 (m, 2 H).

MS ES*: 424

3.323 Example 323

(S)-N-((3-cyclobutyl-2,3,4,5-tetrahydro-1H-benzo[d]azepin-7-yl)methyl)-2-(3-fluoropyrrolidin-1-
yDpyrimidine-5-carboxamide

0]

1H NMR (400 MHz, CD30D / CD2CI2) § 8.79 (s, 2 H) 7.01 - 7.13 (m, 3 H) 5.29 - 5.48 (m, 1 H) 4.49 (s, 2 H)
3.58 - 4.03 (m, 4 H) 2.75 - 3.01 (m, 5 H) 2.16 - 2.67 (m, 6 H) 2.03 - 2.14 (m, 2 H) 1.86 - 2.03 (m, 2 H) 1.58 -
- 20 1.78 (m, 2 H). ~

15

MS ES*: 424

3.324 Example 324

N-((3-cyclobutyl-2,3.4,5-tetrahydro-1H-benzo[d]azepin-7-yl)methyl)-2-(dimethylamino)pyrimidine-5-

carboxamide

0* T -0

1H NMR (400 MHz, CD30D) & 8.76 (s, 2 H) 7.02 - 7.15 (m, 3 H) 4.48 (s, 2 H) 3.23 (s, 6 H) 2.76 - 2.98 (m, 5
30 H)2.48 (br.s., 4 H) 2.03 - 2.18 (m, 2 H) 1.85 - 2.01 (m, 2 H) 1.56 - 1.80 (m, 2 H).

25

MS ES*: 380



Example 111 7 7 Exanple 113 13 Exanple 114 12 19 Exanple 120 1 Exanple
131 30 WD 2010/ 007382PCT/ GB2009/ 001774 173 Exanple 132 6 Exanple 134 13
1 Exanpl ew®2610/007382 PCT/GB2009/001774

169
3.325 Example 325

1-((3R)-3-(3-(3-cyclobutyl-2,3,4,5-tetrahydro- 1H-benzo[ d]azepin-7-yl)-2-hydroxypropyl)piperidin-1-
yl)propan-1-one

A

O

1H NMR (400 MHz, CD30D) § 6.85-7.11 (m, 3 H)4.19 - 4.43 (m, 1 H) 3.68 - 3.98 (m, 2 H) 2.58 - 3.19 (m,
9 H)2.28 - 2.57 (m, S H) 1.55- 2.18 (m, 9 H) 1.01 - 1.55 (m, 8 H)

10 MSES™: 399

3. Biological efficacy of compounds of the invention
3.1 In Vitro H3 Binding Assay

The ability of compounds to bind to the H3 receptor was determined by measuring the reduction in tritiated N-
15 a-methyl-histamine CH-NoMH) binding in a competition binding assay. Changes in the levels of bound radio-

label were monitored by scintillation counting with a Trilux Microbeta (Perkin Elmer).

Membranes were prepared from CHO-K1 cells stably expressing human H3 receptor; routinely grown as
monolayers in Ham’s F12 medium (Invitrogen) supplemented with 10% Foetal Clone 111 (Hyclone), 500pg/ml
G418 (Invitrogen), 5 pg/ml blasticidine S (Invivogen) and 50 pg/ml Gentamicin (Sigma) in 5% CO, at 37°C.
20 Cells were grown to 80-95% confluency, rinsed once with 1x PBS (Invitrogen) and detached by incubating
with 1x PBS containing 0.02% EDTA (Sigma) for 10 minutes at room temperature. Cells were collected by
centrifugation at 900 xg, 4°C for 10 minutes. Cells were rinsed once with 1x PBS and re-suspended in ice cold
homogenisation buffer (50mM Tris-HC1 (pH 7.4), 2.5mM EDTA, 5mM MgCl,, 200mM Sucrose) at 1x10’
cells/ml and kept on ice. Cells were homogenised on ice and debris removed by centrifugation at 500 x g, 4°C
25 for 5 minutes. The resulting supernatant was centrifuged at 75,600 xg, 4°C for 60 minutes. Membranes were
suspended in homogenisation buffer, protein concentration was determined (BCA Protein Assay kit (Pierce)),

diluted to 2.2 mg/ml, dispensed into 1ml aliquots and stored at -80 °C.

Membranes were thawed on ice, sonicated with 4 cycles of 20 pulses (50% amplitude, 0.5 pulse) (UP200S
Hielscher) on ice, diluted in assay buffer (50mM Tris-HCI1 (pH7.4), 5mM MgCl,) to 62.5 pg/ml. Compound
30 was serially diluted in DMSO before being diluted 1:10 with assay buffer. Sug of membrane in 80 pl of assay
buffer was added per well of a 96 well polystyrene plate (Corning). 10 pl of compound was added per well.
The assay was initiated by the addition of 10 pl of 20nM *H-NoMH per well and incubated for one hour at
room temperature with shaking. Total binding was determined in the presence of 1% DMSO and non-specific

binding was determined by the inclusion of 1 pM R-c-methyl-histamine (RoMH). Incubations were then
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filtered through filtermat A (Perkin Elmer) and washed three times with assay buffer. Filtermats were dried at

42°C for two hours, scintillant added and the level of bound radioactivity determined.

IC50 values for compounds were determined from seven point log scale dose-response studies and represent
the concentration of compound required to inhibit 50% of the specific binding of 2nM *H-NaMH (difference
5 between total and non-specific binding). Curves were generated using the average of duplicate wells for each

data point and analyzed using nonlinear regression of sigmoidal dose response (variable slope).
3.2 In Vitro H3 Functional Assay

The functional activity of compounds at the H3 receptor was determined by measuring changes in the level of
intracellular cAMP using a cAMP response element driven luciferase reporter assay. The changes in luciferase
10 expression were monitored by a luminescence plate reader, Analyst HT (MDS Analytical). Increases in
intracellular cAMP were readily detected upon activation of protein kinase A by forskolin (Sigma) and

suppression of this response observed with the application of the H3 receptor agonist RaMH (Sigma).

CHO(dhfr")-cre-luc cells stably expressing human H3 receptor were routinely grown as monolayers in Minimal
Essential Medium o (MEMa) (Invitrogen) supplemented with 10% dialysed FBS (Hyclone), in 5% CO, at
15 37°C. 48 hours prior to assay, cells were seeded in clear-base white walled 384-well plates (Corning) at a
density of 5000 cells/well. On the day of assay, growth media was removed and replaced with 15 pl of assay
buffer (MEMaq, 5 mg/ml fatty acid free BSA (Sigma)) per well. Cells were then incubated for 30 minutes at
37°C, 5% CO,. Compound was serially diluted in DMSO before being diluted 1:10 with assay buffer. 2.5 ul
of compound diluted in assay buffer was added and cells incubated for 5 minutes at 37°C, 5% CO,. 2.5 ul of
20 each reagent was then added in the following order: ReMH (10 nM), isobutylmethylxanthine (1-methyl-3-(2-
methylpropyl)-7H-purine-2,6-dione; IBMX) (500 uM) (Sigma) and forskolin (1 uM). Cells were then
incubated for 90 minutes at 37°C, 5% CO,, followed by 30 minutes at room temperature. At the end of
incubation 25 pl of Steadylite reagent (Perkin Elmer) was added, plates were sealed and placed on a shaker for

5 minutes. The level of light output to determine the level of luciferase expression was then measured.

25 1C50 values for compounds were determined from ten point half log scale dose-response studies and represent
the concentration of compound required to prevent 50% inhibition of forskolin stimulated cells in the presence
of RaMH alone. Curves were generated using the average of duplicate wells for each data point and analyzed

using nonlinear regression of four parameter dose response.
3.3 Results

30 The results of the biological assays carried out in 3.1 and 3.2 above were as follows:

Example Compound hH3 binding IC5y/nM hH3 functional IC5/nM

Example 1 1 0.7

Example § 22 31




2 Exanple 194 26 7 Exanple 211 6 9 Exanple 216 41 20 Exanple 221 11 3
Exanpl e 224 2 4 Exanple 231 23 15 Exanple 233 2 16 Exanple 239 16 1

WO 2010/007382 PCT/GB2009/001774
171

Example 11 30

Example 19 20

Example 20 11 3
Example 21 13

Example 23 11 2
Example 24 44 16
Example 25 37

Example 26 36

Example 27 21

Example 29 13 8
Example 30 5

Example 34 26 5
Example 35 11 | 1
Example 36 12 2
Example 38 9

Example 40 3 2
Example 42 9 30
Example 44 14 3
Example 45 13

Example 49 34

Example 50 24

Example 53 51 6
Example 54 10

Example 55 12

Example 57 12

Example 59 6 3
Example 63 6

Example 65 4

Example 67 11

Example 68 1 3
Example 69 2 ' 0.5
Example 70 5 3
Example 72 1 2
Example 73 12 1
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Example 74 3 1
Example 75 15
Example 77 3 1
Example 78 4 2
Example 79 6 3
Example 81 0.4 0.8
Example 84 10
Example 85 14
Example 86 3 1
Example 87 4
Example 88 5 2
Example 89 18
Example 90 10
Example 91 6
Example 92 4 1
Example 93 29
Example 95 18
Example 96 18
Example 97 9 2
Example 98 15
Example 99 18
Example 100 2 0.5
Example 102 18
Example 103 11 1
Example 106 13
Example 107 9 4
Example 108 1 4
Example 109 2
Example 110 17
Example 111 7 7
Example 113 13
Example 114 12 19
Example 120 1
Example 131 30
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Example 132 6
Example 134 13 1
Example 137 26
Example 143 24 7
Example 146 10 10
Example 155 24
Example 164 10 5
Example 167 22 71
Example 171 14 4
Example 181 21 4
Example 191 13 2
Example 194 26 7
Example 211 6 9
Example 216 41 20
Example 221 11 3
Example 224 2 4
Example 231 23 15
Example 233 2 16
Example 239 16 1
Example 242 0.6 3
Example 244 10 6
Example 251 11 6
Example 253 1 4
Example 256 0.3 3
Example 257 25 7
Example 262 25 10
Example 263 18 6
Example 265 6 4
Example 268 4
Example 269 2.5
Example 274 9
Example 275 7
Example 276 19
Example 280 03
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Example 281 0.8

Example 282 1

Example 287 1

Example 290 3

Example 294 8

Example 300 5

Example 302 3

Example 304 61 34
Example 306 18 2
Example 313 1

Example 315 2

Example 316 0.9

Example 319 62

These results indicate that compounds of the invention have potent antagonist or inverse agonist activity at the
H3 receptor, both in terms of binding and in terms of inhibition of the functional response caused by receptor
activation. The compounds tested above exhibit ICs, values of less than 1 uM, and several compounds show
5 low nanomolar affinity at the H3 receptor. Accordingly, the compounds of the invention are expected to have
usefulness in the prevention or treatment of conditions, such as those discussed above, in which H3 receptor

activity is implicated.
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2010/ 007382PCT/ GB2009/ 001774 176 C ains . A conmpound having the formula:
wherein: 5 Rl is a group sekect etFHabm C3_8 cloaLlcyl, C1_6 alkyl, C1_6
al | cyl ene- C38cycl oal | cyl . €athySf wWhNgt™3
substituted with ClL.6 al kyI haI ogen, Cl.. 6 Mtkfgf or OR15, or Rl is

het erocycl yl, optionally substl tuted W | kyl , hal oCl1_6 al kyl or
OR15; nis 0, 1, 2, 3 or 4, the alkylene group -(Cl12)n- forned thereby

bei ng optionally substi tuted with a group selected fromCl_4 al kyl, C34
cycl oal W&rélreiland arylsulfonyl; 10 Ais a group selected from-NR2)CO-,
-CON(R2) -, -0C(0)-, -C(0)0-, -CO, -C(R2)(OR3)-, -C(=N-0-R3)-, -

( CRzRﬁ) rs,a ss&c@dfﬁ&paJ Icwéaﬁ@ee,m@( B&)M&h@@%&wawl Jach ofGibféh @Joﬁiéhtﬁ?e and

- C(OR3) C 6 R3 are selecte fromH,
o 6l Rk pited vin G oBOF e ipEi o 4 R o s toRE Souly R
may formbstlum@e'tltlhé?ﬁsalky! halogaledpa@Rlit nitrogen atom and Z, an N-contai ning
heterocyclyl group, which may optionally be substituted; 15 X is absent or

is Cl_4,8 d aybens QlineGytndbk@nytene foneé-actnersbfy ol @Jsho %sﬁlﬂﬁth@dﬂ%'nhﬁ glhﬁpc L6 2
al ogen or al O

substltu ed groups,

is sel e% &g y%ﬁﬁ“‘ép% 8”?% Oéﬁ‘éﬁlaﬁ“\’]?ryls"déxyé cycl oal | cyI .and heterocyclyl, each

of which may optionally be substituted by a group selected from-Y- aryI ,

- Y- héf efAdwr grdup selegted o -NERE1GER| -KPN(REhd-OCHO)h e€ @@Ly CRZHOR3IMHERANY-R3)-, -
C(=CR2R3)-, -Cs 3 cycloalkylene-, -C(R2)(haloC,.¢ alkyl)-, C,.4 alkylene and -C(OR3)(haloC,_¢ alkyl)-;

R2 and R3 are each independently selected from H, C,¢ alkyl, and Cs g cycloalkyl, or, when A is -N(R2)CO-
and X is absent, R2 may form, together with the adjacent nitrogen atom and Z, an N-containing heterocyclyl

group, which may optionally be substituted,

15 X is absent or is C4 alkylene or C;4 alkenylene, each of which may optionally be substituted with one or more

C,.4 alkyl groups, OR16, halogen or haloC, ¢ alkyl.

Z is selected from aryl, heteroaryl, C;3 cycloalkyl, and heterocyclyl, each of which may optionally be
substituted by a group selected from -Y-aryl, -Y-heteroaryl, -Y-C;_ g cycloalkyl and -Y-heterocyclyl, or, when X
is present, Z may be H, or, when X is absent and A is -C(R2)(OR3)- or -N(R2)CO-, Z may be H, or, when A is

20 -N(R2)CO- and X is absent, Z may form, together with the adjacent nitrogen atom and R2, an N-containing
heterocyclyl group which may optionally be substituted, wherein, when A is -CO-, Z is linked to X or A via a
carbon atom and wherein, when A is -N(R2)CO- and Z is H, R1 is C; 5 cycloalkyl; and

Y represents a bond, C, 4 alkylene, CO, NR14, COC, 4 alkenylene, O, SO, or NHCOC, ¢ alkylene;

wherein said cycloalkyl, aryl, heteroaryl and heterocyclyl groups Z may be optionally substituted by one or
25 more substituents which may be the same or different, and which are selected from halogen, haloC,_¢ alkyl,
hydroxy, cyano, nitro, =0, -R4, -CO,R4, -COR4, -NR5R6, -C,¢ alkyl-NR5R6, -C;3 cycloalkyl-NR5RS6, -
CONRI2R13, -NRI12COR13, -NR5SO,R6, -OCONR5R6, -NR5CO,R6, -NR4CONRSR6 or -SO,NR5R6-
SHRS, -alkyl-OR8, -SORS, -OR9, -SO,R9, -OSO;R9, -alkyl-SO,R9, -alkyl-CONHRSY, -alkyl-SONHRY, -alkyl-
CORI10, -CO-alkyl-R10, -O-alkyl-R11 (wherein R4, RS and R6 independently represent hydrogen, C, ¢ alkyl, -
30 C;s cycloalkyl, -C,¢ alkylene-Cs.g cycloalkyl, aryl, heterocyclyl or heteroaryl, wherein R8 represents C,.



is present, Z may be H or, when X is absent and Ais -C(R2)(0R3)-
-N(R2)C0-, Z may be H, or, when Ais 20 -N(R2)CO- and X is absent, Z may
form togwohero/oaish t he adj acent nitrogen atom and R2, &0TNB20000@iT74Ng

het erocyclyl group which may optionally be substituted, wherein, when Ais
-CO, Zis |inked to X or A via a carig atom and V\,hereln when A is

-N(R2) and Z and Y represents a bond, Cl1 6
al l cyl eqF)l"éy ! t’ﬁre epre -6 2 ? e‘i"F@m 105’632"’55?“ NW%C‘E‘,T“B RI1 PSS

wher ei ncwbzalelylwywloalkyxlw Raf\R15 ammmnydepeamﬂtlhepresemdymi@mawloupswhz’remay be
opt i onaNRYR¢HAR S RT ey Yo QB a Bifro ﬁcmcrﬁlg%u@r%wcfyvsmﬁ vmtvelﬁiaalafﬁy r3erd RE sane

or different, and which are sel ec ed from hal ogen oC Kyl." hydr oxy,
cyano, Ri-tRl8andity] srosps may(heppsenally EEEBQH“‘“ NRERE, m°rT?l‘Bs@“‘§T‘k‘§fll“Ef1\!P25’I326 the sgmg og

cycl oal HiffbreRbRGhick arNRERRIBthe gidliRlBASIRAS0 halbiieb,SYRBKy, Cr,ARYINBLREoxy, NRBC 2 R6,
- NRACONRRRS 81, #:2R. - SHR8, -al kyl-0R8, -SOR8, -0R9, -502R9, -0802R9
-al kyl - SO2R9, - al kyI - HR9 -aI kyI SONHR9, -al kyl- CORI O, -CO al kyI ,
-0-alkyl-R1 I (wherein R6 i ndependently represent hydro Cl_6
al kyl , = 2nd3pherein jubstipegnisgf £ E?Hted ffm %afzé.lr RyhetsrrakaY -8 «oydralal qug 1Y -hetgroayely may

het er ocy«dpyidnally subsgitued DR 61¢lor miva eubstikentsSeldce ) fras eQf 15/diady, Gyand/\@itro, halogen, haloC,.

2010/ 007%@?43% %@09/ 001774 177 al kyl, wherein RO represents Cl1L 6 al kyl or
aryl, wherel n ELO represents aryl, wherein R11 represents C3_8 cycloal | cyl
or arxl R12, R13, R14, R15 and RL6 each mdependently represent H or Cl.6
al kyl'0 apddhgssiay when A inReREYISH Said\RE RS 37dyh efeéﬁfyé%?ﬁewaywltgf%gén(s%ﬁf ai ni ng
het er oclytdratlyclg pupl) is soheifugd At 168 vthRddrodgpCF,R6=688, R9, R10 and R11 groups may
be optionally substituted by one or nore substituents which may be the sane
or 5 di , ri&.selected fromthe group consisting of

hal ogen;nd%h%%x“)’/@%f@ﬁﬁﬁﬁﬁ 1, 'Cl1_6 al koxy, cyano, anino, =0 or
trifluoromethyl; and wherein substituents of Z selected from-Y-aryl,

_ Y- het ef"g@pgrmaceutipalizgcaspigble ik preginthesioll _ v- het er ocycl yl may be optional |y
substituted by one or nore substituents selected from =0, hydroxy, cyano,
nitro, bpravidegent: whal HG-COHGRI e yIH; dlglcyCGdalkyl-abktinbted G, 0 algyiche whebwylm is MaelrX - | S
C14 | extlcgne I r Z
(such ag s her eraLvefigRulilspfitoy, BT AREH A Pl ARBnlyal Ry ors,
or =0; HhYMddrracHd m>0\7hen Ais CONNR2) nis 1; or a pharmaceutically
acceptabl e salt or ester thereof, provided that: when Ais -CO, Rl is
CH3, Ommlmald(mgl-,-lﬁubmlbbm,eds(IIqthiaJCIHe@Hzeﬁe'sr@an- butyl, nis 0 and X is -
15 CH2CH2-, Z is not N-benzyl substituted 4-piperidinyl,

N-(3- f'HﬁHnQQ?Wé? 'ﬁqﬁﬁﬁﬁﬂ%% a%aRHP%H' dlﬂX&t}PEndN acetyl substituted

4-pi peridinyl; when A |s- IS cyc obutyl, nis 0 and X is

- CH2CH2- AlsS |snpropyl nis O0and Xis

- CH2- ‘Zh‘?’é’ﬁ‘?&l—él ‘éﬁH-”W‘F r‘?“%xllsc}f)%f ﬁl |s nis 0and Xis CH, Zis
not H. 20 2. A conpound according to cI aim1l, wherei n:. RLis Cl.6 alkyl,
C3_82ay2l oal kyl Acimbusl sk@ydirgneglaiarn, dareb: RY 6 I0adltyt W 5 cyelaqiyl-Of ¢ aldyiesd)omnmy
optiona Xy
(such a(?c%alpﬁ ea Q)?k]hltcyﬁ%ﬂwg&ﬁgy%rsg%i}%ﬁé@ Fpa%gtgﬁg%gf’@{yg }Qc%(%?'%; Cy; Jaé(g)Bfa(LJéR

hydr oxy?2s r@ﬂwm&r bisyeterpeyetyl, @tlalraléwbstlﬁltqd§y bydroxy.n-s fikoxy or Gy plkyl; N( R2) oo-
-0C(0)-, -CON(R2)-, -CO, -C(R2)(OR3)-, Cl1_4alkylene, -C(=N-0-R3)-
-C(----ﬁsil@Sl)orz; 25 R2 and R3 are each independently Hor Cl.6 al kyI;

A is -N(R2)CO-, -OC(O)-, -CON(R2)-, -CO-, -C(R2)(OR3)-, C;_salkylene, -C(=N-0O-R3)- or -C(=CHR3)-;
25 R2 and R3 are each independently H or C,_¢ alkyl;

or, when A is -N(R2)CO- and X is absent, R2 may form, together with the adjacent nitrogen atom and Z, an N-
. containing heterocyclyl group which may optionally be substituted by one to three halogen atoms or carbamoyl

groups;

X is absent or is C,4 alkylene or C,.4 alkenylene, each of which may optionally be substituted with a C,4 alkyl
30 group; and



or, when Ais -N(R2)CO- and X is absent, R2 may form together with the

adj acent nitrogen atom and Z, an N-containing heterocyclyl group which may
opt i onal lwohke1losobssei t ut ed by one to three hal ogen at ons Pamr/aBodzoowyH
groups; WO 2010/ 007382PCT/ GB2009/ 001774 178 Z is aryl, heteroaryl, C38
cycloallcyl or heterocyclyl, each of which may optlonally be substltuted by

(1) a grou el ected fr r -Y-ﬁ%teroaryl -Y-heterocyclyl, and
-Y-C3_8%d P ”\Xﬁci‘fgh(?' %e%‘é“ﬁ?l@sents a bond, 0, NRl4, or G 6

al kyl ene, and sai d aryl is selected fromphenyl, said heteroaryl 5 is
sel ect egach plorhichmiap grsioydlly be ubstimesipy , t hi enyl and pyrazolyl, said
het erocyclyl is selected from norpholinyl, tetrahydrofuranyl,

t et r ahy ¢l @ ByiAedtedaroch -RaROV inetbrBxt, Yaiaeém%ﬁly@ af By, G ¥gloggyikyl is selected
from cycl obutyl or cycl opropyl; or one to three substi tuent s selected

(2)
fro m n 1 k
cl al ky rem %’¥CSén 52 q’ny‘gr o%mgu bcgf Uf"éoa%esagf%g ’Saﬁeﬁ}%g fgoéﬂ ‘H’S’H’ylsa’d %ﬁ“’a
cycI oal FS(?yllecI@aﬁ@ohwolyl,cthlp@b%yhlenytind@yalzcbd)zix spidcletepmyojil is sertod frog |morBolinyB
al kyl C@frh@ﬁf@ﬁﬁaﬂyl Qétraﬁyc@dpk'ﬁy)h %EH Mohdﬂﬂg anTiOsalde s Zyc[m'l‘léylt?@sel’e'ct\é\&l £oh %zloﬁutﬂro?s ent,

or Z ma R’ X is absent and A'i's -(( Wwherein
subst i tgyé Pré’py&forz selected from-Y-aryl, -Y- het eroaryl -Y- C3_8cyc| oal | cyl
and -Y-heterocyclyl may be optionally substit ut ed by one or nore

subst i t (Pepredo thest wubstipndntf sebyptedom hydr oxy, cyano, nitro, hal ogen, hal oG -0 15
al kyl and Cl1_6 al kyl; wherein, when Ais Cl.4 al kylene, said cycloallcyl,

aryl, hehezﬂl@ﬁrhylbge@rhalﬂﬁt‘ gemaﬁy@hasl aghQUR  Ak&SUEN ASI- c%rbbﬁsh efry%yﬂuwum%wg Z)

iss d at le erein

CON( )*"l‘ytl oy g o °8@?‘)p8‘f?ﬂ‘t¥lp E%‘B‘V‘é?wgkf”b‘(":éib&‘fYHTQa"w\gCFeq Aot wba'f‘%yl 616

al kyl oalks@mmymder@lctrcyl optionally 20 substituted with hal ogen or Cl_6

al koxy, or Rl is heterocycl yl, optionally substituted with C _6 alkyl; nis

1, Alisgz iw}mﬂeh b 813 preMt%)Z%y be Bg/hénsx B %s@tﬁ BIQICJA fs E&ﬁl)t‘b@'i' C!)r @(RﬁCél kyl X

is absent or is Cl4 al kyl ene, Whl ch may be optional l'y substituted with one

or more Cl4 a 0 0 ete ,
cycl oal K ﬁrem SuLsanlf it %fc?%ﬁw J(XO gﬁl l{}\?ﬁfeﬁ%ryl‘rgv%b“&"i’loﬁﬁcé ﬁ“@pgéé{eé%@ﬁaﬁtb‘éd by
(1) a gPR?Blp‘llxs E\ibétt}tt@@ﬁom)m moye albs)tltuents lebted BonoaPylydroX hehe mgoylglogén, haaitl.

- Y- C35 8aie 6da@a)l dmh;,

wherein, when A is C,4 alkylene, said cycloalkyl, aryl, heteroaryl or heterocyclyl group Z (such as a
heterocyclyl group Z) is substituted at least with hydroxy, CF; or =0;

and wherein, when A is CON(R2), nis 1.

3. A compound according to claim 1, wherein: R1 is C,4 alkyl or C;; cycloalkyl, optionally

20 substituted with halogen or C.¢ alkoxy, or R1 is heterocyclyl, optionally substituted with C,_q alkyl;
nis 1;
A 1s -CON(R2)- or -N{R2)CO-;
R2 is selected from H and C_¢ alkyl,

X is absent or is C;4 alkylene, which may be optionally substituted with one or more C;4 alkyl or hydroxy

25 groups;
Z is aryl, heteroaryl, C; 5 cycloalkyl or heterocyclyl,
each of which may optionally be substituted by

(1) a group selected from -Y-aryl, -Y-heteroaryl, Y-heterocyclyl, and -Y-Cj 4 cycloalkyl,



WO 2010/ 007382PCT/ GB2009/ 001774 179 wherein Y represents a bond, 0, NR14,
or ClL.6 alkylene, and said aryl is selected fromphenyl, said heteroaryl is
sel ect ed woamwooraszol yl , thiazolyl, thienyl and pyrazol PCI/GEo@/001774

het erocyclyl is selected from norpholinyl, tetrahydrofuranyl,
tetrahydropyranyl and pyrrolidinyl, and said C3_8 cycloallcyl is selected

fronlcyck )r and C gﬁg | ; or 51( ) .one to three substituents
sel ect ed™f \?‘P.) rese”és affo E{i ‘\¥8rg(e'rﬁ alkpeecrng sid agylias felected ogm phenyd, pid feterparyl
al | cyl ami salegted\frdxh ﬁfBZ(ﬁyl,dﬂlaidW| thiedyh @nd ﬁazﬁylakdﬁﬂké}'e,roc@élxﬁs adideted -ﬁﬁﬁl‘rﬁkﬁﬂﬂﬁéhnyl
car bOXy (o a ral k Ydn sai 6 O i cle m Lyclopro:
t ; ol @My&@p%fm dna pSRRBRIDN <aif Do Rlokik 1 RIDBTRYD b fEHEAXY

Cl 6 alk I's pr wherern su
of Z seP‘é‘c?’é’%?i’“MB"m Y—aryl -Y— heteroaryl Y- C3_8cycl oal kyl and
-Y-heterocyclyl nmay be 10 opti onal |y substitut ed by one or nore
subst bt (@ pdeso hek abitiagnt setrtedom hydr oxy, cyano, nitro, hal ogen, haloC 1 _6
alkyl and C1_6 alkyl. 4. A conpound according to claim1, wherein: Rl is

eC;Cﬁ ?lngé aeln entffw‘ﬁ an ﬁ*yﬁééyandq alln§l° ]C'(’A‘k&lgslgén:g}ﬂg)rd ?Bg%\ilﬂmpﬂf Cszlmg 4 ?ge

het er oaf W Ca‘B‘?"y'h%*‘f@?‘ﬂ&leTlWy'”é‘é’éH Sroampifl Chrs A e3P NPY Ge aMBB‘hQ gt ed by

one to three substituents selected from Cl 6 al kyl, hal ogen, haloCl _6
al kyl , ZyanbsH hyanoixyreseari no, Cl_6 al koxy, Cl1.6 al kyl - carbonyl,
hydr oxy-substituted 20 C1_6 al kyl -carbonyl, carboxyl, Cl 6 al koxy-carbonyl,

3.8 Cy@h&@ﬁ Lugwtueﬁl@r)p@&)ét:ted E@l’ﬁ angpp;y lY hegrea@@l {ﬂd; 8c9<§6 gmﬁl -Y- héeroc? 191%%{4”(:1

according to claiml erein: Rl ) 8 cycl oa is O
A i s 18 opflonpll ybstiued W"&W&%S"Qﬁ’@lﬁ%%ﬂ%&%eﬁd@ﬁww Cﬁnern'teihaéogen IlagJ‘PCl ©25 X
i s abseslkylard G 5alGA. 4 al kyl ene; Z is heteroaryl, or heterocyclyl, each of
whi ch may optionally be substituted by one to three substituents sel ected

from V\p 2010/ ORZ§n§pzoEn accor 1nng clalr(Pl]I?»zl%reili)SQl is C,¢ alkyl or C; 4 cycloalkyl;

nis 1;
A is -C(R2)(OR3)-;
15 R2 and R3 are each independently H or C,_¢ alkyl;
X is absent or is C 4 alkylene;
Z is heteroaryl, or heterocyclyl,
each of which may optionally be substituted by one to three substituents selected from

C..6 alkyl, halogen, haloC, 4 alkyl, cyano, hydroxy, amino, C, alkoxy, C_ alkyl-carbonyl, hydroxy-substituted
20 C, alkyl-carbonyl, carboxyl, C, ¢ alkoxy-carbonyl, C; g cycloalkyl-carbonyl, carbamoyl, C,_¢ alkyl-carbamoyl.

5. A compound according to claim 1, wherein: R1 is C;4 alkyl or Cy g cycloalkyl;
nisO;
A is C4 alkylene;
R2 and R3 are each indepcndently H or C, ¢ alkyl;
25 X is absent or is C, 4 alkylene;
Z is heteroaryl, or heterocyclyl,

each of which may optionally be substituted by one to three substituents selected from



Cl_6 al kyl, hal ogen), hal oCl.6 al kyl, cyano, hydroxy, am no, Cl1_6 al koxy,
Cl 6 al kyl -carbonyl, hydroxysubstituted C1_6 al kyl -carbonyl, carboxyl, Cl1 6
al koxy- cawbanylao782_8 cycl oal | cyl - car bonyl, carbanoyl, ECT&RbeydotEnbanoyl ,
wherein said heteroaryl or heterocyclyl group Z is substituted at | east

w th hydroxy, CF3 or =O. 5 6. A conpoung according to claim11 or claim 2,
whereinﬁRI %ﬁ g% 3 a%§¥é, e‘erocyclyﬂ 8r,C3-8 cycloal kyl. 7. A conmpound
accor di 17g° £6c PAFEFD1 PEPC1s) 3P In R0 Reiosy nanie, j G @Ry A pikyisalemt t yre®-wi t h
C3_8 cyclbsanted T, alkyl-caionyh\calpmrpoCin dikaxyecabehyh) s st cpclaaligl-carbbnyd reabanadyNC2s alkgher ei n
R is cxg&ggﬁppylethyl or 10 cycl opropylnmethyl. 9. A conmpound according to
claiml1l or claim2, wherein RL is selected fromnethyl, ethyl, isopropyl,

cycl opropyl., cyclobutyl, tetrahydrofuranyl and cyclopentyl. 10. A conpound
accor di r‘?@gr?‘fbsaé‘fl lﬁfef?la‘i'f ‘X\Rﬁ%’f’“é’i’lﬁl P & SF‘?.?P“P%%?‘ l?ﬁﬁ'é‘%/ P’Edff’f‘é(’f]“\;/\ﬁ”t:ﬁ)' a group
selected fromF, nethyl, hydroxy, C _6 al koxy and CH2F. 15 11. A conpound
accordi 8g to any jemeaad adgrdik & thimWhar @i 2R2hdr&n Rl is 2. alldl, et dRbor Cs.g
accordin lt]gylany preceding claim wherein R3 is H 13. A conpound
accordiﬁg”? any preceding claim wherein X is a straight chain Cl1_4
al kyl ene group: optionally having one or nore nethyl or ethyl substituents.
14. A c@npound acompelinggectiding katlainli3or cdive 2ewhereln R$ isn@t; ijkyesubstiored etithyd:gne.
20 15. A %%mggund according to claiml1l, wherein Zis aryl, heteroaryl, C3_8
cycloalf%yf r heterocyclyl, each of which nmay be substituted with one or
nore substituents -selected fromGC _6 al kyl, hal ogen, haloC-o al kyl,
cyano, &m no, CA 6ahroundy acco@@R4te cl@@NRIGREBIm & yWherean® 1 hist eclopmrgllethyll @r A
conmpogn i to claim1, wherein Z is heteroaryl, said heteroaryl
being%sgrgﬁﬁggg?ggn1thienyl, furyl, furazanyl, pyrrolyl, triazolyl,
tetrazolyl, imdazolyl, imdazopyridyl, oxazolyl, thiazolyl, 25
oxadi az8l yl , i sétdemaounil yepcordinggx slaigl Y lor claim Adiveerant |1 is ppjactathyjiom meshvh 281y |
PYT i M dyhorogd¥ EcBRbiYevelotd¥Y, RéhidrbsuralM bdi¥diopehefl 8Zi Nyl tetrazinyl,
qui nol i nyl, "I'soqui nol i nyl’,” "qui nazol i nyl, “qui noxal i nyl , pteridinyl,
cinnol i nyl, phthal azinyl, naphthyridinyl, indolyl, isoindolyl, azaindolyl,
i ndol i z ilé-yl . i ndeempaynd aceridipgip (claimyl, phespip By i fithe fubstifuted vt ¢ roup rjaeted from
benzofU@gﬂmbhh%§gggﬂggkg5ammhb3benzothienyI, benzi m dazol yl, benzoxazol yl,
benzoi soxazol yl, benzot hi azol yl, benzoi sot hi azolyl, benzoxadi azolyl, and
benzot hi adi azol yl groups. WD 2010/ 007382PCT/ GB2009/ 001774 181 17. A
conpddndlaccor disem gygordipgto any pigpRdpg plAimyWheen RIS H. 51 g aryl bei ng
sel ected from phenyl, naphthyl and tetrahydronapht hal enyl groups. 18. A
conpoungjaccor disARGmgduid molquag/m{y%}eeedégbﬁmbeﬁ&amyﬁhyl , said heterocyclyl
bei ng selected frompyrrolidinyl, azetidinyl, pyrazolidinyl, oxazolidinyl,
pi peridinyl, piperazinyl, norpholinyl, thionorpholinyl, 5 thiazolidinyl,
hydant oildy| , vahepoipoed aseayding toxiypeeesding cleire hgagit X isgh sgsiefit alisipl Ci+ elldsea aippe,
oxat hi ol,amydn, nAXRLMN @%}e,me@{;},{gp@@flﬂbﬁi@n@ydr ofuranyl, tetrahydrofuranyl,
di hydropyranyl, tetrahydropyranyl, tetrahydropyridinyl,
tetrahydropyrimdinyl, tetrahydrothiophenyl, tetrahydrothiopyranyl,
di azepad§l ,  azepappound asepsinetg plaimi13.g7hagin X ihprthylge AdpiFrany |, qui nucl i di nyl ,
2,3,4,5-tetrahydro- 1H 3- benzazepi ne, and tetrahydroi soqui nolinyl groups. 10
19. A gogound agcizgﬁlgduﬂtgact:&]dlﬁé t@'cﬁ?mll’, wAlGh Q'isnarﬁ, Hefroayf b? aéy!:l%l orSh@l’exgcyclyl,
cycloal I cyl being selected from cycl opropyl, pyclobutyﬁ, cycl opentyl,
cycl ohegss of W?@f @ppem s}ytpstiaxﬁ'd v@sp@pq)@fcquyq: s@fttgﬁﬁtg selected from C,¢ alkyl, halogen, haloCi.

alkyl, cyano, amino, C,¢alkoxy, -COR4, -CONR12R 13, aryl, and heteroaryl.

16. A compound according to claim 1, wherein Z is heteroaryl, said heteroaryl being selected from
thienyl, furyl, furazanyl, pyrrolyl, triazolyl, tetrazolyl, imidazolyl, imidazopyridyl, oxazolyl, thiazolyl,
25 oxadiazolyl, isothiazolyl, isoxazolyl, thiadiazolyl, pyranyl, pyrazolyl, pyrimidyl, pyridazinyl, pyrazinyl,
pyridyl, triazinyl, tetrazinyl, quinolinyl, isoquinolinyl, quinazolinyl, quinoxalinyl, pteridinyl, cinnolinyl,
phthalazinyl, naphthyridinyl, indolyl, isoindolyl, azaindolyl, indolizinyl, indazolyl, purinyl, pyrrolopyridinyl,
fluropyridinyl, benzofuranyl, isobenzofuranyl, benzothienyl, benzimidazolyl, benzoxazolyl, benzoisoxazolyl,

benzothiazolyl, benzoisothiazolyl, benzoxadiazolyl, and benzothiadiazolyl groups.



20. A conpound according to any of clains 1 to 3, wherein Ais -CON(R2) -
and nis O, 1 or 2. 21. A conpound according to claim1l or 2, wherein Ais
-0C(0)- owOo-2@(00@82 and n is 0, 1 or 2. 22. A conpound &cCtaBoewgpoi4cl aim 1
or 2, wherein Ais -C(R2)(0OR3)- or -CO, and nis 0, 1 or 2. 15 23. A
conpound according to claim?20 or claim?22, wherein R is H 24. A
conpound according to claim22 or cl ai®l23, wherein R3 is Hor Cl4 al kyl .
25. A phdr maceuth waPowdaedingichim & endrihsicing’ i avb e ankibeineceleaidripnt pheayby
pr ecedi r;]gphqupdnmctrgtggg,tapmaléﬁ&ltggugne or nore pharnmaceutically acceptable
exci pi ents. . A conpound according to any of claims 1 to 24, or a
conposi tion accordl ng to claim?25, for use 20 in therapy. 27. A corrpound
accordi ¢ to any* YPPRRdacrding glyjmigwhegsin Zis beserpryeliy saiskhelsropxshibeing selested [famm 25,
for use plyrl?olimﬂﬂ le‘eﬁ'cﬁﬂymaz&fﬁmﬂr Q%Q(mdlnﬂn p@éndﬁayp Qﬂ%iﬂy@ nndm{aﬁﬁjl dﬁ&ﬂ(%‘]rﬂﬁrﬁ%nt or
rece t he

S t -

AR e T R e S g I e A A
condi t i @rhigrybs dihgdzefatanp nﬁmahxﬁroﬁsynbt diimgdrepyanyl) ntkfmuydz@ytamylhl strahyrroperidif/l,

r ﬁcﬁﬁte grteo f E}éﬁo}éﬁfaﬂ{dmﬁ h &R ddsiloph &R Itaﬁamgmﬁﬁbﬂpy@,@m rula%pra@hl oaaepa,t}@ 3nddlRi ect

i u

treatnment or_ prevention her apeut’ical 'y effective
amount P4 nPBERER c%‘?"&iflﬂg‘ylf G- 4r?;}et81“ydé‘1 ’aﬁ' Y e“iaz‘f%“eza“ \ﬁﬂﬁ@}(/dé?‘??q‘t“ﬁ"é‘“y‘
provi sogrdups. cl aim 1 do not apply. WO 2010/ 007382PCT/ GB2009/ 001774 182 30.
A conpound or a method accor di ng to claim?29, wherein the disorder is

sel ecfedof roms r IS f

Al zhe%orrg r's Di s%gésoé?&gé:%géﬁ?m d"? I sor glgir%szai% g}ég’ﬁ&g’s&ggﬁ% k&ﬁﬂ%&g 3 ecwd from

di sor dercsqbppwlmycldble@,|cy0}0,pelml,tca¢1@heufhavckdlprsﬁ pgeydotytisres.| epsy. 31 An

i nternedi ate conpound having the fornula: 5 wherein n, A X and Z have
the sampgmreani nqc@&paund&tcﬁalﬁgt&anﬁrm;m&m Rﬁkge%,bﬁr—cbﬁﬁizﬁsﬁ%% oG br 27 6

al kyl sul fonyl oxy, nitro, halogen (such as Br), carbal dehyde 0-Cl1 6 al kyl

oxi me, amino, anino attached to an amino protecting group or arylsulfonyl,
and whedin J i g campand avoordingyd eleim Inggy 2grhewip Aois -Q4(OpPO¢(@ed avdveis 0,2 or %5 | oi ned
to Xor Avia a car bon atom when Z contains a piperazinyl noiety, and
provi ded,t hat : WnenAl -0C(0 nd Zis
not H; en Ais -'6%?(“63““ %tg%'el)rltdrt%ﬁ’fhgrflﬁcﬂal?bé@ &“2"’ C>(S ale‘f%lrtljlc)w(’2L 2 CHZ-
Zis not H when Ais -NHCO, J is tert-butoxycarbonyl, nis 0 and X is
-isoprso@gl , Z i S\camtouhﬂ acediding/vh elaim/R0ios claiNRI@hereid RizssH.ert- but oxycar bonyl ,

am noi m nonet hyl or H, n|SOandX|s-CI—|2 or -CH2CH2-, Z is not
pyrrolltéanyl substl uteg?vmthoo | and, acetic acid
substit ddnts. ~ 15 9BPMRd 2R dipg fa gt ﬂﬁfigg rﬁ'ﬁ\%r‘ﬁ?‘fr Cal| ﬁ'rrul a:

25. A pharmaceutical composition comprisiﬁg a compound according to any preceding claim,

together with one or more pharmaceutically acceptable excipients.

26. A compound according to any of claims 1 to 24, or a composition according to claim 25, for use
20 in therapy.
217. A compound according to any of claims 1 to 24, or a composition according to claim 25, for use

in the treatment or prevention of a condition whose development or symptoms are linked to histamine H3

receptor activity, wherein the provisos to claim 1 do not apply.

28. A method of treatment or prevention of a condition whose development or symptoms are linked
25 to histamine H3 receptor activity, the method comprising the administration, to a subject in need of such
treatment or prevention, of a therapeutically effective amount of a compound according to any of claims 1 to

24, wherein the provisos to claim 1 do not apply.

29. A compound according to claim 27, or a method according to claim 28, wherein the condition is

a disorder of the central nervous system.



wherein n and RI have the sane neaning as in claim1l1, and wherein Qis

sel ected from cyano, am no, am no attached to an am no protecting group,
aryl sul f ongl20ewm733al ogen (such as Br). 33. Use of an int ecrshatocorpound
according to claim31 or claim32 in the synthesis of a 20 conpound
according to any of clains 1 to 24, V\,gg&ei n the provisos to claim31 do not
apply. 2010/ 007382PCT/ GB2009/ 0017 183 with an amine (Z-X)(R2)NH in
the pres@nce of Aacpeupdydta mified ageprding tg claym 2R wherein [ diserder fshislegiedngom
meani ng sévizophfients| acurodigenamile \iBaas subl 6L PIASAELSDIkad), &ghBVROYiSr®RAL (stRt Al

cation. ) 25 f a.conmpound. according to claiml,
wher ei nd%?ei’ngé)’r%g@%?e{s’@?%n({b% 8§¥§§€ngglagdﬁsﬁr sf‘msl%1 eBlrletgssy('ant , the nmethod conprising

the reaction of a protected internediate: wth an al dehyde Z-CHO in the
presencélof a canaitgmediatefcginpoywbiviny thelpnda:ect i on of the protected am ne and
substitution thereof with RI and, optionally, by catalytic hydrogenation,
wherein n, Z, X, Rl, R2 and R3 hq@az)'hhe same neaning as in claim1l, and
wherein Prot represents ag 'r/lg/pro ectd groyp.

N—J

wherein n, A, X and Z have the same meaning as in claim 1, or Z-X-A- together represents C,g
alkylsulfonyloxy, nitro, halogen (such as Br), carbaldehyde O-C,¢ alkyl oxime, amino, amino attached to an
amino protecting group or arylsulfonyl, and wherein J is an amino protecting group or H, provided that Z is

joined to X or A via a carbon atom when Z contains a piperazinyl moiety, and provided that:
10 when A is -OC(O)-, Jis H, nis 0 and X is -CH,CH,-, Z is not H;

when A is -OC(0O)-, J is tert-butoxycarbonyl, n is 0 and X is -CH,-, Z is not H;

when A is -NHCO-, J is tert-butoxycarbonyl, n is 0 and X is -1sopropyl, Z is not H; and

when A is -NHCO-, J is tert-butoxycarbonyl, aminoiminomethyl or H, n is 0 and X is -CH,- or -CH,CH,-, Z is
not pyrrolidin-2-yl substituted with oxo, phenylpropyl and acetic acid substituents.

15 32. An intermediate compound having the formula:
(CHy)n

N—R;

wherein n and R1 have the same meaning as in claim 1, and wherein Q is selected from cyano, amino, amino

attached to an amino protecting group, arylsulfonyl and halogen (such as Br).

33. Use of an intermediate compound according to claim 31 or claim 32 in the synthesis of a

20 compound according to any of claims 1 to 24, wherein the provisos to claim 31 do not apply.

34. A method of synthesis of a compound according to claim 1, wherein A is -N(R2)CO-, the method

comprising the reaction of an intermediate having the formula:
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MO  (CHy)n

| N—R;

with an amine (Z-X)(R2)NH in the presence of a catalyst, wherein n, Z, X, R1 and R2 have the same meaning

as in claim 1, and wherein M represents H or a monovalent metal cation.

35. A method of synthesis of a compound according to claim 1, wherein A is -CO- or -C(R2)(OR3)-

and X is present, the method comprising the reaction of a protected intermediate:

(CHa)n

‘ N—Prot

with an aldehyde Z-CHO in the presence of a catalyst, followed by deprotection of the protected amine and
substitution thereof with R1 and, optionally, by catalytic hydrogenation, wherein n, Z, X, R1, R2 and R3 have

the same meaning as in claim 1, and wherein Prot represents an amine protecting group.



