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WD 2009/ 016462 PCT/ |1 B2008/ 001963 SUBSTI TUTED

Bl CYCLOLACTAM COVPOUNDS FI ELD OF THE | NVENTI ON The
WO pavefotdsen rel ates to substituted bicycl ol act aPCT/IB2008/001963

derivatives, 5 pharmaceutical fornulations thereof,

and uses thereof. BACKGROUND OF THE | NVENTI ON

(besity, which is an excess of body fat relative to

| ean body mass, is a chronic disease that is highly

preval entg) @§Wmﬁgw@mm¢mﬁn GRAMOOUNITS 10 Wi th
decr ease ens,

|nclud|ng adverse psychol ogi cal devel opnent, coronary

Ié _Ih ertensi on, stroke, Type 2
em a, and some cancers. A hall mark

c hﬁié‘%@ﬁiuﬁ{ tefatBh 1O QQﬁéﬂtMteUSbl@blélﬁ&éﬁﬁé&n&dﬁv@@' te

adi pose tissue (WAT) nmss l'argely due to
plmmnautmalmmmlamonsabyr@fy@m U$eS tﬂﬂreofl ncrease in WAT

15 mass is a key contributor to obesity-associated

conplications. Diacyiglycerol Oacyltransferase 1

BAOKSROUND OF TREOINYENTOND enzyme that catal yzes
the termnal step of triacylglycerol biosynthesis.
DAregity, yvhistp isedrs excess erk@dyrfaiﬁlah‘ee mw@aadoqddsr@ass is a

otoiE s st BB MRS rPHED Apghbay EEslfafd

witth deordasadtlifé epah bddtrumeﬂoluetrﬁe@iatale;srobﬁmé hincletirgf adverse
Nat ur e Genetl cs 25:87 90, 2000). DGAT-1 null mce

D%MCE\BIQSJ}C%* M@@@“}ﬁfgt%rﬁﬁaWﬂW£ﬁ%S%I'"l)(é‘@génﬁ'@{?eﬁ@ke
P2 A O B RERale. L haliterk e e
ctdratiecisGATobesity b aminsmasal invghite ampbwtlsm (WA TYfmass
B e R S
mh8§ '13?'5%5/ do?utr‘?‘d&br iw -8 eidtyd eaﬁwdnéatwsncr eased

insulin and leptin ivity. These effects suggest
t hlalacylgiudarmh (afacwﬁransﬁarasm @G&Twmyustmmmme -bound

TS Al oA e Bthinglstem Skt BSBEh bt Ho Dt
DGN"IU"F s Eﬂg@é‘sea% W mlesdtink St lelga@@?ﬂsgﬁé It has been found

$4) 263 WO 2009/ 016462 PCT/ |1 B2008/ 001963
that DGAT-1 null m|ce do not become obese when challenged with a high

fat diet in contrast to wild-type littermates (Smith, et al., Nature Genetics
25:87 90, 2000). DGAT-1 null mice display reduced postprandial plasma
glucose levels and exhibit increased energy expenditure, but have normal
levels of serum triglycerides.

The phenotype of the DGAT-1 null mouse, along with the results of our
studies with DGAT-1 inhibitors in diet-induced obese (DIO) mice, indicate
that such mice are resistant to diet induced obesity and have increased
insulin and leptin sensitivity. These effects suggest that inhibition of DGAT in
vivo may be a novel therapeutic target not only for obesity but also for
diabetes. (Subauste A, Burant CF, Curr Drug Targets Immune Endocr
Metabol Disord. 2003 Dec;3(4):263-70.)
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Therefore, a need exits in the art, however, for

DGAT-1 inhibitors that have efficacy for the treatnent
wo@Rooaei@bdl i ¢ di sorders such as, for exanple, PCOHEBRN008/001963

Type 2 di abetes and insulin resistance syndrone.

Further, a need 5 exists in the art for DGAT-1

i nhi bitors having |1 C50 val ues of | ess than about 1000

nM and preferably bel ow 100 nM SUWARY OF THE

I NVENTI ON The present invention relates to conpounds

having the structure of 10 fornula (1) R5b NHS O 5c

O Fherefore, aneed-exitg in thd aRlhdlvByer, f{RIAGAD-RaWiBRors that

e SpeaRY o1 dap tregimans of el MRGROS:SH A, for example,
o%,_egpe B]dléﬁet@s aérﬁ lpgﬂi}rﬁ}éﬁétance s¥ndrome Further, a need

) pertluoro ) pert |l uoroal koxy, or
exigis i the art)far ROHT- 1FMh|aﬂdrsR§awmgil@em wiyes at leky than about

16%%%5%%@@%9%@/‘1 %l(ipM%l angrRS t aken toget her

with the carbon to which they are attached, is

ECS %ZCéd oal kyI 20 Rﬁ |sdH ord-(C: Cﬁ') aley|C| REéa
ch independently r
zoﬁb‘? ?%%b%&???@%%%ﬁé@fé&%’ S B Yoptmer

formula (1)
R5b
NH» R Q\ /Z\
0 A R’
)\
R1/_< N R5a
N |:\;5d
0 R*
R3
2
R (1)

or a tautomer thereof, or a pharmaceutically acceptable salt of said
compound or tautomer, wherein:

R'is H —(C4-Cy)alkyl, —(C1-C4)perfluoroalkyl, ~(C1-Ca)perfluoroalkoxy, or
—(C4-Cy)alkoxy;

R? and R®, taken separately, are independently H, —(C4-Cs)alkyl, or
—(C4-Cy)perfluoroalkyl;

or R?and R?, taken together with the carbon to which they are attached, is
—(C3-Cs)cycloalkyl;

R*is H or «(C4-Cy)alkyl;

R®, R® R* and R™ are each independently H, F, Cl, Br, ~(C-Cs)alkyl,
—OH or —O—(C4-Cy)alkyl;
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Ais a -(C3-C6)cycl oal kyl ene group, a

-(C3-C6) cycl oal kenyl ene group or phenylene; Z
WO 20000R86) (R6b) _ or a bond wherein R6a and R6bPEr/EB20¢8:101963

i ndependently 5 -H or -(Cl-C4)al kyl, or R6a and R6b,

taken together with the carbon to which they are

attached, is a -(C3-C6)cycloalkyl; R7 is C(O RS,

cyano, hydroxyl, -(Cl-C4)al koxy,

( .0al koxy or a carboxylic acid mmc;

RS&E%%?%MO; 10 R9 is -H, -(Cl-C4)al kyl, or

- (Kls %(@mA)wmmeme gaup, aR{C:Cy)cyidioalkenliddi) griokip lor
tetraz%r%é@ or S(O 2CF3. The present invention al so
a pharmaceutical conposition conprising a

phar ng»gﬂs {RQ’F- oPa%RsHd h ﬁ"f‘hﬁaoéhd R &re each h independently

accept e salt of t e conpound
a dHar nc&be@ﬁ)adiq/ll Iqr Rf2 caerjchsBJ takeatogether witd thaebanbba lo

di | ue or e t vention further
reWQ‘FEih@b '? l?rar&éaa@e) q‘??/'k 2 di abet es,

| RUg (‘3‘(t WO Sjaes ﬁyéb(ﬁ?r QF@-GV )aﬂ@?' 1@01-Gﬂﬂéfffu§fdw&oxy or
adm nistering to a I n need of such treatnment a
th@rsa@b@xyhmaﬂ:ldmeﬂcﬁectlve amount of a conpound of the

prﬁse h@ve B, or a pharmaceutically acceptable
sal't o'f conpound. The present invention

adR? ISI—CH&L(C{ Gﬁélﬁyl%ri—(@@cméﬂﬂdrﬁlkyl Tdmdi ti ng DGAT- 1
Ising admnistering to said mamal an

' nR| US"‘H Y(@W@lﬂng'kw de raZ@blrﬁfoﬁiﬁﬁz%E:s the present f
a8 Bl Ry eRuBR AISRERILS P DhaRfifcRiRY) CoriBobitof

onpou npound
carnprising awddmpdureboftbeigresart imfentiba, pr & phatmacawtieally on
are useful for the trg$ ment of obeS|

ty Tz gqe{gZ )
agrepianle salf of theeempaund.canda ahe@n@macai%a able carrier,
v%ﬂggoam% o?@k&éleﬁ?d phar maceuti cal conpositions of

resent ention are al so useful for the
t r'éhe peegend invemjian futheylralatesstot ahretlaod: of tre@ihg Type 2

e R
a PhafRldl th h&dd BPER M eaNfbril baR8tdpeutidally effective amount of a

compound of the present invention, or a pharmaceutically acceptable salt of

the compound.

The present invention additionally relates to a method of inhibiting DGAT-
1 in a mammal comprising administering to said mammal an inhibitory amount
of a compound of the present invention, or a pharmaceutically acceptable salt
of said compound.

The compounds, salts, and pharmaceutical compositions of the present
invention are useful for the treatment of obesity, Type 2 diabetes and insulin
resistance syndrome.

The compounds, salts and pharmaceutical compositions of the present
invention are also useful for the treatment of impaired glucose tolerance,
hyperglycemia, diabetic complications such as sugar cataracts, diabetic
neuropathy, diabetic nephropathy, diabetic retinopathy and diabetic

3
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WD 2009/ 016462 PCT/ |1 B2008/ 001963 car di onyopat hy,

anorexi a nervosa, bulima, cachexia, hyperuricem a,
whypmenidasul i nem a, hyperchol esterol em a, PCT/IB2008/001963

hyperlipi dem a, dyslipidema, mxed dyslipidem a,

hypertri gl yceridem a, nonal coholic fatty liver

di sease, atherosclerosis, arteriosclerosis, acute

heart failure, congestive heart failure, 5 coronary

: . . . tion
oioRORNR: BREreAFhEh BT R, oJRIRER, P Benlrieftie,
hypmxhemraamiashy;mmifxolememlém d'typerlmjidﬁrwa, dysﬂpmdesnmk mixed
Sfenqgsl s vascul ar sfenosi s, 0 unor.s SKI N
dySTREMS. BneHHabe g T Dana ety IHEEHSopg
athBRfloro§i8! AH&dsler6H8 Riute hehATRiffte! ﬁ)@“e‘éﬂv@ g@ﬁﬁ? PRRRAL,
cancer, pancreatl C cancer pr ost ate Can er, 1 | dney
ccnfanare'rartéry daeasamdpnhﬂmﬂxﬂw neyooaedial io&ardiiarglanginacer |

%ésrr |,rF§Bc€ncer, ﬁﬁ%{é@#ﬁ&@ &ﬁ‘?andﬁ%‘a“ an caEcer
mﬁfﬁy ARS8, reBRNBERS Qé‘écdlé}*/sﬁéﬁd)é?!%‘ dohMQuindes, fsRirl QMdee,

meani ngs herein. The conpounds and internedi ates of
male@omzeémphmaehtaa@hcmqerblemgreansar solosectaheprnaer,

n for e and
st e ER sk praded)-BhEE pRREIeaE cBfstr ProstaB Biter. )
KioOSE bahcsrUiver cameére Bl‘add%@cé’ﬁkﬁercéélbmm @érﬁn@rcm@hﬁefcaﬁéer

the various hy dr ocar bon- cont ai ni ng noieties herein

teﬁﬁ‘}“'ﬁ’é@ﬂ?@i"@&ﬁ’&&’awnﬁaﬁ?@?| x designating the mni mum
and maxi num nunber of carbon atons in the noiety, for
exanpl e, the prefixes (Ca-Cb)alkyl, and Ca_bal kyl,
DEm@illcED & ESCRIRVIONQFRTHEANVENTION eger "a" to "b"
c on atons, jn¢lusjve, Thus, for exa
a.iﬁ r&"‘%we‘h#ﬂjg%ﬁc@% ti@?lprﬁ\%?'%tr'“!%m{ nE%V%ﬂ’l&/flO”aWBwp
m%fan Héte, x carbon atoms inclusive. The synbol "-*
represents a coval ent bond. The term "al kyl" denotes a
st The ghinpounts and lirddrmobdiatesnairibe gresent imadintiah may ban
alighatic,.chain, of ca of _al k
ndinglseepitite Sl s IUPBC e iatighat BnioadBr s and
Ab?ﬁé&@ﬁémlsﬂfw of BAS {dyfemidal KB@trécﬁé @er\ﬂbé‘)q%@fneﬁ(ﬁéﬁﬁé to
rai ght or "branched, nonoval ent radi cal
sysiémsat ed al i phatic chal n of carbon atons bonded to an

OXYR& 'Eaﬂ)o%toﬂ%ont%nt of the various hydrocarbon-containing

moieties herein may be indicated by a prefix designating the minimum and

maximum number of carbon atoms in the moiety, for example, the prefixes
(Ca-Cp)alkyl, and Cs.palkyl, indicate an alkyl moiety of the integer "a" to "b”
carbon atoms, inclusive. Thus, for example, (C4-Ce)alkyl and C4alkyl refer
to an alkyl group of one to six carbon atoms inclusive.

The symbol "-" represents a covalent bond.

The term “alkyl” denotes a straight or branched chain monovalent radical
of an aliphatic chain of carbon atoms. Examples of alkyl groups include
methyl, ethyl, propyl, isopropyl, isobutyl, and the like.

The term "alkoxy" refers to straight or branched, monovalent radical of a

saturated aliphatic chain of carbon atoms bonded to an oxygen atom that is

4
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4 WO 2009/ 016462 PCT/1B2008/ 001963 attached to a core
structure. Exanples of al koxy groups include nethoxy,
w@eivonyd4end i so- propoxy. The term "carboxylic BCT/B2008/001963
mmc' refers to a mmc or bioisostere of carboxylic
acid group as described in "The Practice of Medicinal
Chem stry", 5 Wernmuth C. G Ed.; Academ c Press; New
York, 1996, p203. Exanples of suitable carboxylic acid

et AP it B s Ao iPrs 1l gthon.
ethCOaNHSO-propldkr3) OH, C(CF3) 20H, -P(O (0OH) 2,

1 , 5-t hi adi azol.- 3- ol Htetrazol e-
18 term tqarmll%asldmm@ Rigs§ #faadnmc&rb@"‘}ﬁrs%ere of

cétrﬁe%ﬁ%%c d&ﬁﬂiug §sc¥||beg iis o1 Pracdicefor Mddicinal Chemistry”,

azol i
Weamnnligtz 6. GdEde#Q:ademmﬁeeﬁ NﬁIde;rk 1996, p203. Examples of

B3l b i 61
CHES(OER! | LOINHS Ofmmo}oﬁde hk@(@gm 5-0l - 2-yl,

azo razol

—@(Q)Mg%h—éﬁﬂ(&fab@lzl, e@((BEthH;L—E(Q)(OH)z, 1.2, 5-th|ad|azol 3-ol-4-

y|o¥ @%?ré%%lg-g‘sr f gﬁ ‘gi,é]—tna%olﬁlé) ylaj t@gﬁaié %ok?—yﬁ l?ﬂxazol -5-ol-

31{h| i88RhZz01-3b[= @-F/Nthuaidnumzaot 44d|@ﬁe~%-wl imidazolidine-2,4-dione-5-
2, 4- oxadi azo

vl hHzRyreole 2, Sdigne-yl, 1H- |m|dazol 2 ol 5-yl dihydropyrimidine-

2 S Y Ohe 651 dridhAuRecs sl giond. g¥||diazo| 5-0k-2-yl, 1H-

I azdl'i

pyrszbm-ak O, BHMpyﬁ}zxal 3-02%31, QB%tMa@aml-%obﬁwg VB 4-1 H
cﬁ triazol - g ?/ i mdazol e-2,4-di o yl
oxddigenl 2- @L%-iyhﬂcﬁr 01<a§ a0l %ﬁ' SHlab et @%ﬁla@lgﬁ@l" -yl oxazol-
0
21 i-lﬁ% ?ﬂg}%ﬁb rﬂ a@ﬂugyl tﬁséﬂoi 4%-@23-)?1 ?,2,24 BxQHigko1B-¥l-3-yB 1% 4
thiadigzbldgh-3-yR, 141-ﬂhoxmm Qzﬁﬂhlad@mhdmé-mgl-lz-yl R di-az0-1,2,5-

i) oingd ] FRothieol SPLEv AL 2. & ifazobdrpiizsy. 3H-
1,@93Ltr?éz%mtdlﬁ~yln?ﬂgﬁﬂd‘dzofe QW—&H@PSS}JI 'ﬁoxd-@cﬂ Sﬁ!ydroy? 2,4-

l'es of cyc kyl groups i nclude

ti‘o@djazrbit&-gl—&yl ctlyaz@péqul Seylcoxanotg2,4- d])}lbbﬁf}gl&s-i

Ry ARBIATBE S B 2l eitbefeb P et TR r PRy .

R@]f@y@%d hekei) lé‘SHI ﬂ@“@h)am?ﬁoﬁh@}@é‘)@ycla'élﬁylt erm
¥cl oal kyl ene” q'enot es a saturated partial |y
sa beé@r@m yolasot’\denaes pinopcaomasic, mqn@gzwllcCcarbocychc

SIA0EIE o Bl SRR mg BRI iy, cvlob
cyoloperityl, w@ﬁl@exw yClclpalkylygrenps may be optionally fused to
aromatic hydrocarbons such as benzene to form fused cycloalkyl groups,
such as indanyl and the like.

The term "cycloalkylene" denotes a saturated, or partially saturated,
monocyclic, bicyclic or tricyclic carbocyclic di-valent radical. Examples of
cycloalkylene groups inciude cyclopropylene, cyclobutylene, cyclopentylene,
cyclohexylene, cyclohexen-di-yl octahydropentalene-di-yl and tricycloctylene-

di-yl. Cycloalkylene groups may be optionally fused to aromatic hydrocarbons

5
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30 cycl ohexyl ene, cycl ohexen-di -yl

oct ahydr opent al ene-di -yl and tricycloctyl ene- di-yl.
wW@ywhou4ky | ene groups nmay be optionally fused POI/IB2008/001963

aromati ¢ hydrocarbons 5 WD 2009/ 016462

PCT/ 1 B2008/ 001963 such as benzene to form fused

cycl oal kyl ene groups, such as indanylene and the

like. The term "perfluoroal kyl" is defined herein as a

Sds?lﬂ\on% B%ﬁbtgg%kf%m rf@%ac%lcloé@éﬁé grogfﬂ%Ps DMALSHfAnlne and

thpdiké] uor oal kyl groups i ncl ude, but are not limted to,
trlfluororreth perfluoroethyl, and the Iike. The

el i tg58Y 'm%r@%gﬁh@ﬁlxﬁﬂ d(meQﬂ’e'?@rﬁEUa&] & BoRoyalerhalkylea Qlyal
w?%r%'t’rpemgzg&r?)peﬁ ¥ u!f@fﬂgt?@ i abl'%stEie%gQ SWeth a

uor o es 0 uor oa oxy groups i ncl ude,
pérﬂtxoma&yhgtodplsnnd:lade tl:mt are nbt lirnitedréd hnﬁh;dromethyl

rqu and 10 the like. The term "radical"

HB'E‘)@ ‘ﬁé% &€ at ons that behaves as a single

r eﬁﬁé fdHn *d%rFRJ&BQFRb‘R lis RAREH ﬁ@ren‘? asgan alR@xyP@r%%B'v%erem

radical 1s a group of atons
eathanyirogen i suoshituipae mmhaflmroa Exammdea @f periwrcralkcg(w t,

opbbirdie, ST BatFARALRY itcra@eyRedf peffuctoetnoxy, and

theSikBst i t ut ed” nmeans that a hydrogen atom on a nol ecul e
has been replaced with a different atom or nol ecul e.

ThEheterm gadies!" slemptes a gpupcoirjomsdhat/belkayes as aainpls
T
re SR 58 a thelhisdl dRRHoNy Rob: ap MEabE T Rycoly gplp diStdhs

thebimpatd chigracteristic pripertits told compband lcontawwﬁgl &l bWWh'v‘che
reaction involves 20 the mgration of a drogen atom

regRalps SNERANGRC S A SaTIBS OLTeARIPRS QSransiTgtionbond
an‘#h@@é@? %ﬂbsﬂﬁi}% QQﬁ@thaTQ%ﬁcF%@heattorn‘? Bh'a{‘rg\oleclule - has

treat msnt herein inc

beerveplacedwile agjlﬁenenbatmm aK nm)leCLpaI Thetatom, orsholeculg
ro re sion and c di,.seasg, ,such as obesity,

r & Rydregem @ @%%W@d% u?sﬂii"'&BEt es, or a 25
?ﬁé%@mﬁ &halo wmgfétb%géme%o@@rﬂbqﬁ ér% interconvertible
ep p effe

conpl i cati on. rase “therapeuti cal tive
bwn ammxcmaastmncai@d dautoufermatronddwmuydtm‘ retah’eom nysbrs
th'enr\{x?gr}.%t'agnno{ h%tydx(ol entartgr%tosr p%to%r %‘é@é‘ﬁwﬁa%ﬁ H%/aaf tS\llv%H 8‘1‘r a
single bond and adjacent double bond.

The terms "treating", "treated", or "treatment” as employed herein includes
preventing (e.g., prophylaxis), palliating, slowing progression and curing a
disease, such as obesity, insulin resistance syndrome, Type 2 diabetes, or a
disease-related condition such as a diabetic complication.

The phrase "therapeutically effective amount” means an amount of a
compound of the present invention that (i) treats or prevents the particular
disease, condition, or disorder, (ii) attenuates, ameliorates, or eliminates one
or more symptoms of the particular disease, condition, or disorder, or (iii)
prevents or delays the onset of one or more symptoms of the particular

disease, condition, or disorder described herein. The phrase

6
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di sease, condition, or disorder, (ii) attenuates,
aneliorates, or elimnates one or nore synptons of

w0 b@parsl cul ar di sease, condition, or di sordePCT/IB2008/001963
(iii) 30 prevents or delays the onset of one or nore
synptons of the particular disease, condition, or
di sorder descri bed herein. The phrase 6 WO 2009/ 016462
PCT/ 1 B2008/ 001963 " phar naceutical |y acceptabl e”

oS ) HeobBErOShERaIEnGRIHd BLsigaRbTlfrer, venicte,

or sa ene

diftiesr @@imante@)dénd/omsmnsgbhgra!lg@ﬁ@mw@llwawwbhphvacauy
ot her ingredients conprising the fornul atlL&aﬁo and

cqmpatize Wiihclae ginergEediante ARG HETFILERON, REFeof .
piysldI8at 8l LoRAlBl wiiPIY ftifignithetdyt vi dual ani il
t'hat Ts menoer

e taxonom ¢ class Manmali a.
Exﬁimptam bﬁanmniﬁkdateﬁbmmdmlduaimlmat that isna mezinber, of

e it URgbelin; Jevarahins L rPGRRIRITRSIESE Sih got
irfitéeto, MRl fark, AoBsabhts, b ARIERIe! SinAnd\HBSentiihetitn,

term “rel at ed as use rern neans

thgrmefmrtathmaa:mha;s aradwpaawldpgsaamtcaﬂs cMope preferalily tthe
rese |nvent|on In the present invention, it is
"%Féff‘ '1“8P t he conpounds of formula (1), or for
t avh@f@hﬁs"rbteﬁé@@fans'%s 196d patdif niéarkpHaGRaaeQuiBEmy OF
tautonmers, that (a) R2, R3 and R4 are each

awmyélﬁ@@ﬁﬂo)f canmowuﬂsnf the presamt Aentss. are each 15

nhtﬁ?a d?%g(iﬂt%\}_e'ntl ft ls%mférg%dn ?grathbscgﬁzqcf rﬁgolfgéwﬁ IQS)

oxowor wﬂﬁmeré\ltbfe@ecm ef forahlty of @xds:ommmmdis dhtastoers, that (a)
(;10) c%gl oal kyI ene group or 56
| 8E8 R3Sy IndrBeRdRsity. HRI"% (R 2RI gre each

HEE‘?“?" "ﬂ‘fﬁpﬁ R 0 Py Por B Re) Rt S bdh

a@-lﬂ) RSiis @((Bym‘ﬁor @MoR? is C(OR8 or cyano. Even nore
?é%%fé%ﬁéi? I§A Eﬂ@g? %ﬁ) lﬂo—(g;d%oﬁyclséaﬁ(ylene group or a —

(C(- ) | R dé?ly Mﬁ*é‘@ﬁﬁheﬁe . @Pandt! a@eac%mﬁ@ée%rﬁfy% or

CH3; R5b
—erb R and IR aae ezachd'é,”tﬂ%{ﬂw HzF orsCICR2? isddl, B Gladnethyld Z is—

CFe-5% AT, and R R OIRYBr VD 3 on' 1. a- a1 oyt s

Even more preferably, R*isH; Qisabond; Ais a —(C3-Cqp)cycloalkylene
group or a —(C3-Cqp)cycloalkenylene group; R' R? R®and R* are each
independently H or —CHs; R® and R* are each H; R*®is H, F, Cl or methyl; Z
is—CH,— or a bond, and R’ is C(O)R® or cyano.

Yet even more preferably A is 1,4-cyclohexylene, cyclohex-3-en-1,4-di-yl,
tricyclo[3.2.1.0~2,4~]octylene-1,3-di-yl or octahydropentalene-1,4-di-yi; R™is
H; Q is a bond; R', R? R® and R* are each independently H or —CHg; R*® and
R% are each H; R®is H, F, Cl or methyi: Z is~CHy— or a bond, and R’ is
C(O)R8 or cyano.
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tricyclo[3.2.1.0-2,4-]octyl ene-1, 3-di -yl or

oct ahydropental ene-1,4-di-yl; Rdis H Qis a bond;
WR09RBRK46R3 and R4 are each i ndependently H orPETZHR008/001963

R5b and R5c are each H R5ais H F, O or nethyl; Z

is-CH2- or a bond, and R7 is C(OR8 or cyano. 7 WO

2009/ 016462 PCT/1B2008/ 001963 Most preferably, the

compounds or fornula (1), tautomers thereof, and salts

f i G
pebSEPERTEONT R, AP SR GBI MEIRr, apo
sdllg dRHlae c6mBduAdKABr iRigRers, inclndectmpbomts haviag dod stracture

har naceuti cally acceptable salt of said conpound
Ofg‘PPmﬁla@her, wherein: Rl is Hor -CH3; R2is H or
-CH3; R3is Hor -CH3; R4 is Hor -CH3 Roa iszH F,
G or nmethyl; Z is-C(R6a)(Rsb)- or a bond™whereln
and R6b are each independently -H or 4) al kyl , or

Rea and R6b, taken together with the to which
they are attachgth, is a - (G- 3 R7 10 is
C(O R8, cyano,/ hydr@xyl

-(Cl1- 4) A koxy (@ rboxylic acid m m c;
R8 is - HRL1Q; RO i 9 or -(C1-
C4) per f | : ' Ghs C4) al kyl

t elR’ ~ Preferably,™ is -CH2-. In
the prese : [ it is preferred, for the
conmpounds of f 5 or for tautoners

481 d conpounds or tautoners,
n~gne preferred enbodi nent of the
a (B, or the

(2)

or a tautomer thereof, or a pharmaceutically acceptable salt of said compound
or tautomer, wherein: R is H or —CHs; R? is H or —CH3; R® is H or —CH3: R* is
H or =CHs; R®is H, F, Cl or methyl; Z is—C(R*®®}R®)- or a bond wherein R®
and R® are each independently —H or —(C+-Ca)alkyl, or R® and R®, taken

t her eof
that Zis -CH2-.
compounds of for

together with the carbon to which they are attached, is a —(Cs-Cg)cycloalkyl; R’
is C(O)R?, cyano, hydroxyl, —(C4-C4)alkoxy, —(C4-Cq4)-perfluoroalkoxy or a
carboxylic acid mimic; R® is —OR® or NHR'%; R® is —H, —(C1-Cy)alkyl, or ~(C-
Cg4)perfluoroalkyl; and R is —H, —(C4-Cy)alkyl, tetrazolyl or S(O),CFs.
Preferably, Z is ~CH-—.

In the present invention, it is preferred, for the compounds of formula (2),
or for tautomers thereof, or for salts of said compounds or tautomers, that Z is
—CHo—.

In one preferred embodiment of the compounds of formula (2), or the
tautomers thereof, or the salts of said compounds or tautomers, Z is -CHo—
and R” is ~C(O)NHR™.

In a second preferred embodiment of the compounds of formula (2), or

the tautomers thereof, or the salts of said compounds or tautomers, Z is



10

15

20

25

30

tautoners thereof, or the salts of said conpounds or
tautoners, Zis -CH2- and R is -C(ONHR1I0O 20 In a

WG ewonth4p2 ef erred enbodi nent of the conpounds BET/IB2008/001963
formula (2), or the tautoners thereof, or the salts
of said conpounds or tautomers, Zis 8 WO 2009/016462
PCT/ 1 B2008/ 001963 -CH2- and R7 is -CN. A prefered
compound of this enbodinent is {trans-4-

- _ 17
~C GRS B A pfe et PREOONY LB erpbomerk iRz
[4t(abamime|¢5-bh®¥7e&ﬂ|hydrop3/rmdd>[5g3¢—f][31a4]%ampnpﬁt(ﬂfd)f 0 { )
isepaliong badeiomiiie A= taotormer MemRloneh sal EFag:
d d t aut Z
c&ﬁcﬁaﬁ}?daﬁlgfaggorﬁér S?:I(O) g]anpgg ;rg; erzg ggerr;gund Io? this

e adhing ptefeeredembc(ddment of the compounds of formula (2), or the

4- ani no- 5- 0X0-7 do 1
b Re B g 0p fobs BY SR BHRRHAS e faHbl. Ziser S
af Ris DC(@)OH“U?’(@;Bre\‘éF@H %hpd?fndaoﬁﬁﬂsterﬁﬁoéﬁieﬂt |3121(4-(4-

corrpound or tautoner. Another f)re ered rgpoun
(4-aminaebrioxar fedihydsopyrimido[5,4-fl[1,4] oxazepin-6(5H)-yl)-2-

o Seraaehea R Rnn B e dhdBpofini

c@fipautidoE wmsméh eArcther pfeféreﬁaidmmur&ﬁbﬂhlsii@’ﬁﬁ@dﬁﬁférﬂ lis
tautonmer. In a_fourth preferred enbodi ment

{t t%ﬁpb[ﬂwﬁ%amncr‘érqmﬂa8 ydrepyrimido[5.4- fl[‘a&l-@we@m 6(5H)

Ry iR Loy R POPREISTRofS sl BB
cmmpoandmr taytoreerred that R7 is - C(ONHR 0, -CN, or
-C(OOH.. A f f th
(0 2 bty Br&fefred RpbaiEeR P ihe.onmauys. o Tofreun (25,0 the
téfﬂ;]Y?’méFé] t@}(égeéoé p’?)l‘nﬂg (s[aﬁﬁ of s?ldhcgpﬁ?%nﬂcs oorhtgl).l(t}clap‘ners Zis —7CH2—
and & s (R )-imethy!. oFoatmslembndrrnemtertm)mOre pteferred thwatiR’ isf-

CE@ @ﬁ&mm :(;‘é{'.?t%f-lg%pre o g(%)p un e]g t?nds é:r%ggglment is
(tfai*rfrﬁgf-f(ewzﬂréu%ﬁ% -8nisthios-Bx 6%, dudthyerpypimid s H-hy dr opy
fisAlaxazgpin-6{ P ayviinhienybewighaxy)) @setotitritey or etiavtpmer thereof,
of Sl 8l B el LGy, DRSS, e SRR A
efbotthéntd \gBA4-[(8R)-4-amino-8-methyl-5-0xo- 7 8-dihydropyrimido-
(R -2 (4- am no- yl -5-0x0-7, 8
[Q;ﬁl—fﬁ}j,hA{wpggplﬁTngH)-yl]phenyl}cyclohexyl) acetic aC|d or a tautomer
tr{ﬁ?ér, b hhaftlopsarrRinpSint br tddorial | VY QRGP farey ohex
compound of this embodiment is (R)-2-(4-(4-(4-amino-8-methyl-5-oxo0-7,8-
dihydro-pyrimido [5,4-f][1,4]oxazepin-6(5H)-yl)-2-fluorophenyl)cyclohexyl)
acetic acid, or a tautomer thereof, or a salt of said compound or tautomer.
Wherein a compound of formula (1) contains an alkenyl or alkenylene
group, geometric cis/trans (or Z/E) isomers are possible.  Cis/trans isomers
may be separated by conventional techniques well known to those skilled in

the art, for example, chromatography and fractional crystallization.
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acetic acid, or a tautoner thereof, or a salt of said
conpound or tautoner. \Werein a conpound of formula

w@ 200900136 ns an al kenyl or al kenyl ene group, BEDR2Y/@®1963
cis/traps (or Z/ E) isomers are possible. G s/traps
isoners nmay be separated by conventional techni ques
well known to those skilled in 30 the art, for
exanpl e, chromat ography and fractiona

e heEBRilng of he prosent At Bfucr conirpatie e
stersngenicarderst eauelo:;gmnpmm:isnhay be remlvle@mmmmﬂsrermy be

RGERISS bR oES KioMRdoThESe IR aEk by eamia By on
fo%aﬁéﬁ 6? é’dT§<5r'n@n§ %b{@wm&hcrﬂa%)é s%gtal?agga,g@ gambRy, by

exanpl e 5 crystallization; for
cws@ihzatnsm rfermatlcmaoﬁ statdoisssneic dennsitives or mmorexesmmum

ted tall t d
gy R Heietet fos RBETS P Saligafim, S45alR ofiREHd one
cﬁﬁﬁf&t@@@ﬁhy Vidlbctve resein St eﬁé}ﬂ@rﬁérqmﬂﬁéﬂ @thtlérﬁér-
exanpl e enzymatic esterification; gas- |

spedifig @agent. m@mp iepzymatic @ﬁte\r@cam ior @aa%qwd grdiquid

offSFRRGT=Bfy Fu Bl iERRlet, BE BRI aBrival et oF

examplentilica with wibounbehirapligz@idadrad tihie)ptesehes of hlthiral solvent.
desired stereaqi soner is converted i nto another

it vilb e @ppresiated ghafyvigre the depiced slespeisemar isrevwatied dnto
aﬁ?@g !g?%ﬂ cﬁpeﬁﬁglbly%rfegéfgﬁ ?Ter%? oh}r&@éﬁﬂr&?geé&lbed above,
a flitiesrrsdep isceguiredh éo tperatef the desired @naotiemeriodgrnine

nt?el ﬁd by S|n an 15 optical | ctive starting
velv, theysPesyifateepiSoRyass e e sunthesized by assing an
oéﬂ“édlly%ctwdﬁé‘&ﬁm ma%fé‘ftt%ﬁésgﬁgrg@ﬁ’kaéme%lsoﬁsﬁg pﬁ@él@ active

converting one St Into t
rwntﬁetsubstratean@ta\yslstor@mlve@& toatiby amnrp:hmg@eosftereo‘somer

'né%h?et)ﬁ’tﬁﬁ{ %ﬁﬁﬁ)’*‘mﬁ%ﬂ% rﬁﬂgﬁ’dl f S’% ggt sZLg?lagl e. Torsi onal

asarain dorApGuids ofaferrh@lét(ﬂ) ﬁia?%ﬁéﬁr@ﬁlﬂé?erﬁ%le an
asymetric single for exanpl e because of steric

confaanational ferms wblcbtmay he seagrahde.Marsioppkasymioatrptue to

588 s GBS SRS SABEAR, B bR BEER e o

stefic tangrancelsr fifig Eeaimy h@y(démﬁt%éﬁé?&ﬂdﬂ@’ijlﬁ’é}%h@@cﬁnfo%ers

follows that a single conpound rmay exhi bit nore than
Thaeoppsaeingp of the present invention further include each conformational
isomer of compounds of formula (1) and mixtures thereof.

[t follows that a single compound may exhibit more than one type of
isomerism. Included within the scope of the claimed compounds present
invention are all stereocisomers, geometric isomers and tautomeric forms of
the compounds of formula (I), including compounds exhibiting more than one
type of isomerism, and mixtures of one or more thereof. Also included are acid
addition or base salts wherein the counterion is optically active, for example,

D-lactate or L-lysine, or racemic, for example, DL-tartrate or DL-arginine.
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25 isonmerism Included within the scope of the clained

conpounds present invention are all stereoisoners,
w@ewaei@sr | soners and tautoneric fornms of t hBCT/IB2008/001963

conmpounds of formula (1), including conpounds

exhi biting nore than one type of isonmerism and

m xtures of one or nore thereof. Also included are

acid addition or base salts wherein the counterion is

L%H&@é%%oﬁﬁ&é ¥fthel ks %rﬁnon §9d Bf_é ?%is‘?ﬁw%{égf may exist

sine, or racemwc, r exanp
in Dhsahvgteni aswell @s%iv%ﬂ)é&fdbﬁﬁ%ﬂ\ ﬁ@'r#ﬂa\i‘%!ﬂm%lqpé&ﬁbtabme

SRS BHCh Agvaish shamon Hnsng ke T (BN /Sahais Je baedd
hdr8fi® dfésbhb@ B%eggsrgﬁ g&ﬂgneésﬁ gﬁgﬁ@%@g e cRbYERA B ﬁtéCh

as water, ethan term sol vate
mvmndm aret ene of mmtemarmecaltrmllyeaud:eptalulerqnil\@nt molecules for

he 5 d
oRge el dheteaR e Bels T Byed AFE St FAveds water
f qﬁharﬁi@%‘éﬁh@allﬁéd&ﬁ@ble g@l@afe%ﬁﬁ&lu&‘é( Al dicfes éﬁd BidrQbhfites

when said solvent is water. Pharnaceuticall
Wb@@ﬁpﬂ‘@tﬂ@veaﬁmanétalhzaﬂbnmambelnmt@mcailydstd’lstimted e.g. DO,

oSSR G50 ML TR o Slel b e BtePs
clabradyBor offies copilexards of the present invention may

exist as 10 clathrates or other conplexes. Certain

cdrpaineemmrounsisaiifernmula (Krand teinsaligiang soleptes nast edst in
P i3t ite rdstel Rirn, ERMnGIRfs O EBhbouhs ReprBLHERE) S,

fotrhuls (1Mt£rm par ofithds mvgntien pné padyelbe byepared bqldrysztamzatlmn
of a co %sof formul a ége under different .

OfcHFRIMPPYAS 0 s Eysingler tpongitionsr &ior examplhusing

differefit %Ffzéﬁ{étorsd#f&%ﬂi s@éﬁ%&&r&@ for’ @Eﬁ%ﬁél@éﬂbﬁat I on,

crystallization at different tenperat vari ou
crystadization abdifferent terapgiatgresf vamnusemydéasf coalinge reyngmg)w

B VY SRR SryalaTiglonn Bahnarphs i may oo
bd BhiHihed &}heéﬂhd SMﬁﬁlth‘% a &Srﬁsaahd Bf fdrR%ia gm%dﬂso

presence rmrp be determ ned |
grpduabon\imt @qmmgr Jéwysemcm sfpraymoghspyay @Iefdeéemmedlby

Q0L AR el 1 RBESoroRd) ettt

caleheny Sedwder Xbs) effr&QRAIRYEH o‘fﬁérCtécmléueé denti cal
to _those described by formula ( I% Ibut for the fact
abe

t hEhis gmeengipn@isaeincludes isotopically- ed compounds, which are
identical to those described by formula (2), but for the fact that one or more

atoms are replaced by an atom having an atomic mass or mass number
different from the atomic mass or mass number usually found in nature.
Examples of isotopes that can be incorporated into compounds of the
invention include isotopes of hydrogen, carbon, nitrogen, oxygen, sulfur and
fluorine, such as 2H, °H, **C, "c, N, %0, "0, ¥s, 3¢, '*1, 29, and "°F
respectively. Compounds of the present invention, and pharmaceutically
acceptable salts of the compounds which contain the aforementioned

isotopes and/or other isotopes of other atoms are within the scope of this
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atons are replaced by an atom having an atom c mass or

mass nunber 25 different fromthe atom c nmass or nass
woeosbetedosual |y found in nature. Exanpl es of PGDIRPE#001963

that can be incorporated into conpounds of the

i nvention include isotopes of hydrogen, carbon,

ni trogen, oxygen, sulfur and fluorine, such as 2H,

3H, 13C, 14C, 15N, 180, 170, 35s, 36C, 1251, 1291 and

i on,

o] BSR4 cp IRRIRE 2o oGS, O FRAbsd ARUHER, o

emmeuhd& into edichoratimactive sotd et aotitdnd 'O tepes
, and/ortsgt her i otopes of other atons are within the

IngeipoEates. g use flin \%J@90@//00§eh%tzetr><§$w%§§@rﬂm&@w@§ays
Tiitﬁ%é@&‘g il @MH)CE R *haPdrs P4 FB c'abl) ylsbv]ﬁgg%% SRR Herred

esent”’ I'nventi on, into
for mbloaam o’éprepatajpesamiméteatabﬂlty eFmrdthMCésttrtutlon W|th

nea\as 18Pt shish e ittty 4o “HY cRR 8GN SN Wempeutn
a&@rﬁ@dbslr‘ésﬁltm? fronl%;%atef AR s@étﬁht? o bﬁé‘lln% (ji Mcreased in

preferred or their ease of prepafation a
vide haliifhor iedyced doshge requitesnents eindnhencsy naabé ereferred in

BB Eape i Bbod bl Grondiis 30 Puma! etinis

invehEdn land sHitabhéreby cah @énémmbb%réﬁéﬂ’e@l&ﬁﬁéhrg’h%ﬁwt%e

hal f-1ife or reduced dosage requirenents an ence

pw&ydb@s@w@%@ the schemesandiarie tha Exemplescbalpivc by | v

<AL, SRR Al A A 2o 3 b o

‘somwllggamlédtémgerwrocedures d| scl osed in the schenes
Exanpl es bel ow, substjtuting a

t he
éﬁg{wéfgﬁ}glpﬁ%a@q%@ﬁleﬁaaa| a%/uwol@?r@m Wagltiah toor a
l; t
SBourdpbORtesdnt ARFIER. [ERRR PharkEbIReAY dcEBhib e
|mngmw adg oogamtl salts eSeaid companindo T heisecaltd€an be prepared in
SBURERS et isclaiBiuath Dumikatot o ALonneu. B By aesaratoly
re%ichHg e b&ﬁpbﬂﬁd bt Bﬁidrhg‘%}i\/&bbp 'OVItWHjSLEi did bgﬁh@ﬁr fPuBrg”’anlc

onpound, by separ at réacting t e c
agd qmdugolah@g tuf saltiihuis farnsed.t Representativecsatis mcrlmlegebut are

nBlspi@LR 135 Bl AspnaRuben e, S tacbirabonelf e
dﬁﬁesylehé @ipROGIate ATBAFA] Staripate? Bﬁirﬁdebéémk?lb%, carbonate,
bi car bonat e, di mesyl ate, di phosphate isultate,

chiptide.Gitsate, edisyiaiel @sylesedymarate, glucepiate. diemifumarate,
hydrobromide, hydrochloride, isethionate, lactate, malate, maleate, mesylate,

napsylate, nitrate, oxalate, palmitate, pamoate, phosphate, saccharate,
stearate, succinate, sulfate, tartrate, tosylate, and trifluoroacetate salts.

These may also include cations based on the alkali and alkaline earth
metals, such as sodium, lithium, potassium, calcium, magnesium, and the like,
as well as non-toxic ammonium, quaternary ammonium, and amine cations
including, but not limited to, ammonium, tetramethylammonium,
tetraethylammonium, methylamine, dimethylamine, trimethylamine,

triethylamine, ethylamine, diethylamine and the like. For additional examples
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chloride, citrate, edisylate, esylate, fumarate,
gl uceptate, hem fumarate, hydrobrom de,
woyapoodabdri de, isethionate, |actate, nal ate, PEI/EBAES/001963
nesyl ate, napsylate, nitrate, oxalate, palmtate,
panoat e, phosphate, saccharate, 25 stearate,
succinate, sulfate, tartrate, tosylate, and
trifluoroacetate salts. These may al so include

| “
o, LR, 1 Wbty AP Ch ok

of Rtgmesiceniical BaltshBrdpekitss, Sedectieh| aad Usehby Statdl and

WERER ey B W el Gartahy g um

t eTHé‘E@rhB%hﬁ%ﬂh‘é"ﬁré@ntﬁﬁ@énﬂ%ﬁ%b?B’gf?éBlé’l'éH and used per se

[ am ne, dine [ am ne, trinet yamn
ortin rtlm fortreof their p@ahwaawtmjly dregiigblardalie. andaacheddriceawith

e IRRR R PRuaTs wif niftifpasiefibden gforng can form
sdfisaitA varying nutRberlof Equiviiients (&id) offasidb apkill b understood

Phar maceutical Salts: Propertl es, Selection, and Use
byograstitioners featarsnshtsalteiare yithin-hevssiopreif the praseaty |
‘”g%g‘f() The conpounds of the present invention may be

zﬂ'ed and used per se 5 or in the formof their

p BBt ehiiom et dldledesbrodrudsofavpaiclariseofMbiniula
the present_ invention, conmpounds with nultiple basic

(1ohi Arrareewga@foarﬁomﬁun%pﬁwforwla 61 vinaybe angifagnadimar of
ot hanterin & (HoBhaforol dfthe SSAPBRHET GlchRs wi
amérmdma hydemendr carbmgngroap. The t&ha “prcxe{smegi’tmeamseatoompound

rther i ncl des odrugs of co f ormul a
thek s 50sieed 5 v lo MBS v i o Taims’s €9 Frdy be one
pﬁé?HR‘éuPBalﬁx RPN bQI‘E‘ af tHEPCHMapo dmd hTiRe frélﬁ%'rrﬁﬁ%dn

group o e conpoun such as wt an am no
ocnur Gyriatioys gnennanishhs ‘sughmas tbm@hdydrdwsm laloodrm!bund

argfsiiol iR U o Fraoner iy 1y HEBTRAIE Sete
"F3b-dri}gs B9 RRALNDCIVER) SHsansd, OYBRAT (B c®<sym$as|um

various mechani sns, " such as through hydrolysis in
Seriem@ndan Biereyaesihle Casfiersa Qrug Design, edr Egward B. Roche,

s as

RSP e Sty Mo B £ 808

Symoaamieses Bt f tiRcornpolihdy MAE Prédent @antiBhsnddiporate

Drug Design, ed. Edward B. Roche
an amine func |onal group, a prodrug can be formed by the replacement of a
hydrogen atom in the amine group with a group such as R-carbonyl, RO-
carbonyl, NRR'-carbonyl where R and R' are each independently (C1-C+g)alkyl,
(Cs-Cr)eycloalkyl, benzyl, or R-carbonyl is a natural a-aminoacyl or natural o~
aminoacyl-natural a-aminoacyl, -C(OH)C(O)OY’ wherein Y’ is H, (C1-Ceg)alkyl
or benzyl, -C(OYy)Y+4 wherein Yy is (C4-C4) alkyl and Y, is (C4-Cg)alkyl,
carboxy(C+-Cg)alkyl, amino(C+-C4)alkyl or mono-N- or di-N,N-(C+-
Cs)alkylaminoalkyl, -C(Y2)Y3 wherein Y3 is H or methyl and Y3 is mono-N- or
di-N,N-(C4-Cg)alkylamino, morpholino, piperidin-1-yl or pyrrolidin-1-yl.
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20 American Pharnmaceutical Association and Perganon
Press, 1987. For exanple, as all of the conpounds of

W@ b@pta@sent i nvention incorporate an anm ne fREDIB20084101963
group, a prodrug can be forned by the replacenent of a
hydrogen atomin the amne group with a group such as
R-carbonyl, RO carbonyl, NRR -carbonyl where R and R
are each independently (d -Clo)al kyl, 25

g fégm%hw@% eBPEUNARE R bresht Iﬁ'v%ﬁp&? g%h'&tragrﬁ £h BRbHGR!

m noacyl or natural a- am noacyl-n
fuactimmiahgeouy, 2 pradd) EMPOidrmeaddnyeihe replacentént of the

hy%%d&%t%{gﬁ( %bjhegé{aoq%] Zq¥<|gup( @f% 8&(;})8}\]% >$\|{\th ra%i (&1E6)élﬁanoyloxy-
R Ry ARV R o br G Cogharoperdleth, |
(CrtGr)alkexyoarbemdoxydnetbyinblHE11#C6)alkogarbonylaminomethyl,

oy M e RS A RS L A8 DR iy,
P _ o . _
o SFRERIE L SpRodoy Wbtdeadhy oLprdRIPALIR ¢ ndeBendently
sefecie from threonatugallyaccheingdr-eetindacids eP(@)OaD) S RB(D)(OH(C/-
Cé%@ml)gép élo g%é ﬁbg [(ng&g?lf rggyl%agr?)% ;h%r %#\?o\}% E)P a %yg Fo?(l)J/P
ardup SFTReMAAM N St |
( Glacepdundyafdhs prgsant jnventigh contains a carboxylic acid
ST R A RSN TS Ml oS5 N paceeen
ofah@ MyarRfaN atonPéf thediBidgRp witr A Gra\qasKdh ami-@g)%ﬂ@h

a- anm noacyl grougyil s i ndependent | sel ected from the

(Gacfe wialkanoytwomethylg 1(alkaneoxoetiy] hainy from) 4 to 9 carbon

P TR see ARl N ErRn S 0 Fo Bt Sigmsy
alkbrydaeardetyahethgriavirg fromas foob vdbanedtomsf 14alkorpebonyl-
t he present invention contains a carboxylic acid

f
onlelby| kaing §PBLH 10 £ o i ] -meii-d@lkenyearbanyioxy)

oIS 1§ SRS Bis, ALRGUEMEARBIFAAl g
fr¢ra23 {6l2 patdcmnatp sy i N-{aiitoxytarbpoalamind)ethy) ledvigg from 4 to
1é]%vin from rbon, 15 at

to 9, , .
tofS ArRERRIED b b OATRAC Y SRmmEhyralactap4-yl, di
: k | j
NI GRE, RS mindfe X e5ARN UK ASYIRM SRV IRBNOB ) Edfodmoy-
((Ill,a&j_a)ag(ylf, “\PNF(ﬁf(F(ﬁCZ)aUQI’deNalmd)}d;(‘@ﬁ-(izr)]al:(yl hand_ pipea%idino-, :
- et -l1-(a xygar oxy)- e avin rom 0
pﬂ'ré]g’ﬂﬂ%r?ré’i‘é'ﬁgpﬁm&%miﬁgﬂar>t/)onyl )a¥n nonet hsl havi ng

Synthesis

In general, the compounds of formula (1) of this invention may be
prepared by methods that include processes known in the chemical arts,
particularly in light of the description contained herein. Certain processes for
the manufacture of the compounds of formula (1) of this invention are

illustrated by the following reaction schemes. Other processes are described
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from3 to 9 carbon atons,

1- (N-(al koxycar bonyl )am no) et hyl having from4 to 20
waoogatdaen at ons, 3-phthalidyl, 4-crotonol act oPgi/1B2008/001963

gamma- but yrol acton-4-yl, di-

N, N- (Cl- C2) al kyl am no(C2-C3) al kyl (such as

(3-di et hyl am noet hyl ), carbanoyl - (Cl-C2)al kyl,

N, N-di (C1- C2) al kyl car bamoyl - (C1- C2) al kyl and
in Qh@%&b&‘wﬂ@ntal s8fdrP! S&h@‘bf tl‘i’é s{é‘f’ﬁ@ Jﬁ; POGSds f&")tﬁé Ké/éc)tlons

Synthesis In general, npoun of formula
des‘cnbhd in thevsoheinoes any E}aemqlﬁmmepagedm Hostsatet dterein.

rocesse ngwn in the chem.ca rts .

IS Bries 5.3 3R AR, oeha Sl Bl BE binaringdhe
Cd}ﬁﬁ@uﬁdsgﬁbhﬁuﬁ (p;@p@@éﬁgteﬁor t he manufacture of the

conpounds of fornula of this invention are 30
S¢emadt raged by the foI I ovm ng reaction schem%s O her

processes are descrR Ha4 WO 2009/ 016462

PCT/ REB2008/ 5519 in the expe rrentaIR Yz Q. Sorfe- 9
tfngﬁggﬁpo nt_i_e.r NL ct| ) descri beCdOOR
gs and BExginpl es ar/e p
illu t,r ated hereinqgl n Schenes R? @nld 4 Sﬂ| ow,

genera,lz@ed nmet hods for preparing tRe coounds1-éf
forrrul (1) are depicted. Schene 1 X R4 NH2 +R5b R5d

Roc B5¢ Q '/ Z OR2 \~ 4 A CORS +R|S| Ry1R5bI

‘?NRsa A;@bllszRsH dl |4 SOOeON

RlRSbYCL O R5c
Kj\/ COORQ

R4R5d

1

R , R
1-5 R SN
Si~
R! B8 Q\A/Z\COOR9
pa
N / \ | R5b
— RSC Q\
cl A .
COOR
d N RSa
R5d
HO R4
1-6 0
RS R - ~A “~coore
RSC

HoN

In Scheme 1, aryl halide/sulfonates 1-1 can be prepared beginning with

commercially available starting materials and using general synthetic
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| AA-Z OCI NNRba COORS 1-4 Il R4 Red RL Nd R3

1-5 R Q, 1. RLS Rob Q-A-Z-- COORO ~-NNC
WOBWIREE6R5a O QCl 5a C R CR A Z N R Ncap@DIRSIFM1963

R5d R83 HOR4 RI' NO2 1-6 R R3 R2 1-7 QUA/ Z-- COORS

R5b R5c Rba H2ZN NRsd R4 OR3 RL NR2 5 1QIn

Schene 1, aryl halide/sulfonates 1-1 can be prepared

begi nning with comrercially available starting
e ST 0 SR B b T 1S, At subr or the
prepasdios kif inteamédiatdssushtas 1-Addiheirainad |ssa1|pmimiet Orf@SQ;gRe are

provided in U.S. Patent Number 7,244,727, issued July 17, 2007, the
teachings of which are incorporated herein, by reference, in their entirety.
Compound 1-2 was prepared by the method of C. Palomo et al., Synthesis of
R-Lactam Scaffolds for Ditopic Peptidomimetics, Organic Letters (2007),
9(1), pages 101-104. Compounds 1-1 and 1-2 can be coupled using a metal

catalyst, such as palladium or copper to form Compound 1-3. More
specifically,1-1 and 1-2 are heated to a femperature between 80°C to 130°C
in a solvent, such as toluene, with cesium carbonate, palladium acetate and 2-
dicyclohexyl phosphino-2',4',6'-triisopropylbiphenyl (X-PHOS) under nitrogen
for about 15-20 hours to form Compound 1-3.

Compound 1-3 is acylated with 1-4 using conditions and reagents known
to the skilled artisan (utilizing a mild base, such as triethylamine or pyridine) to
afford compound 1-5. Compound 1-4 is prepared by the method of Tarasov,
Evgeniy V.; Henckens, Anja; Ceulemans, Erik; Dehaen, Wim. A short total
synthesis of cerpegin by intramolecular hetero Diels-Alder cycloaddition
reaction of an acetylene tethered pyrimidine. Synlett (2000), (5), 625-626.
The protecting group (Pg) present in compound 1-5 can be removed by one
skilled in the art, utilizing conditions referenced in Greene’s Protective Groups
in Organic Synthesis, 4™ Ed., P.G.M Wuts and T. W. Greene, Wiley-
Interscience to afford compound 1-6. In the case where Pg = t-butyldimethyl-
silyl, deprotection can be accomplished by a range of conditions including
acidic and fluoride-based conditions. Preferred conditions when Pg is t-
butyldimethylsilyl are dilute agueous hydrochloric acid in methanol at ambient
temperature for 2-10 hours. Cyclization of compound 1-6 to afford compound
1-7 can be accomplished utilizing a wide range of basic conditions, including
organic (e.g. triethylamine) and inorganic (e.g. potassium carbonate) as the
bases, in an aprotic solvent at 20°C to 120°C to provide the cyclic lactam
structure 1-7. Preferred conditions for this cyclization are triethylamine in
acetonitrile at 40°C to 120°C for 4-16 hours. Amination of compound 1-7 can
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preparation of internediates such as 1-1, wherein X is

a halide or OSO2R, are provided in U S. Patent Nunber
W@ 2@4416A8%7, issued July 17, 2007, the teachi ngBCDIB2008/001963

whi ch are incorporated herein, by reference, in their
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C. Palonp et al., Synthesis of f3-Lactam Scaffolds
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bec’é%%qrréd usi n&%a#e% ! ca? al oﬂaérg?ﬁ%r rc?u %ﬁma%QC
toci@®derfort 4—ZOdn<mr€o Ppehndd Tobditivbs are sapanomaaalpl-qaoxéne at

2 are, heat t enperature between 80C to

GWE@@%WPW%@ Vgltﬁ‘ 84 HFF‘ as toluene, with cesium
C%Qﬁ’:ﬁ%ﬁds B?Hrﬁﬁ}lé’{ﬁpa‘&ﬁﬁéﬂ Eorﬁaﬁl] gcaﬂio%j’ﬁé 8§8P‘fdnctlonahty,
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| at ed h. d
oHTRNg e DU oo RAS M 8 41T B hrer e Rl
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%%Hén‘?ém "‘“”E% Dehaen, Wm A short total synt hesi s
cerp gln y |ntrafml ecul ar hetero Diels-A der z
cycl oaddi tj on el CONH;
pyri m di r?e S

I OROOR® an acetyl egb t et
lett (2000), (5), 625

protectipg \p_LPg) present in conpgu 5.&an be
removedQ® 20 skilled in the arrrB |ﬁg

cragwlitfJ ef'grenced in GreenHZNs P t egti ’§5dGroups
in Synf2 eS|sN 4t h Ed sand T. W

eng3 = t-butyl d| kr‘:g?fhw
e o an be acconpllﬁ
condltlog§ Rhcl udi ng aci di ¢ and flquid%-based
conditiofs. Preferred conditions when Pg ist 25
butyl di methyl silyl are dilute aqueous |hydrochloric
acid in nmethanol at anbient tenperatyre for 2-10
hours. Cyclization of conpound 1-6 to{afford conpound
1-7 can be acconplished utilizing a wyde rangg ofz\\
basi ¢ conditions, including organic (0. =N
triethylam ne) and inorganic (e.g. potass
carbonate) as the bases, in an aprog b&
to 120C to provide the cycllc | act ap 30
Preferred conditions for this Uyt|| tign ape
triethylamne in acetonitrile aj_4 20C for 4-16
hours. Am nation of conpound 1 can 16-R*

A

Compound 1B may be formed through a peptide coupllng reaction between
Compound 1A and ammonia. Compound 1B may be used to form Compound 1C
by amide dehydration The dehydration may be performed by treating the
amide with SOCl,, POCls, PCls, p-TosCl/pyridine, TH,O/pyridine or with the
Vilsmeier reégent in combination with an organic or inorganic base. The
Vilsmeier reagent can be prepared by reacting dimethyiformamide (DMF) with

oxalylchloride in acetonitrile, dichloromethane, chloroform, dioxane,
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WO 2009/ 016462 PCT/ | B2008/ 001963 be acconplished with
ammonia in a range of aprotic or protic solvents at 0C
W@ 200200:36% or 4-20 hours. Preferred conditions BCEIB2008/001963
amoni a in p-di oxane at anbient tenperature for 4 to

24 hours. Conpounds of formula (1), which contain a
carboxylic ester functionality, 5 can be hydrolyzed
to the corresponding carboxylic acid utilizing base or

tefgél’twydrg\ i iy 'glflr?g ﬁﬂtﬁgéﬁie? lﬁoapgé rgpﬁroﬁgdbﬁom% Wsrﬁgi%r

yS| sIstr
re6@emds fskntel) inthé hieaite¢ evlvehi ioh ﬁnmm&amteiﬁpemtme between
organl c solvent at 20C to 100C for to 10 hours
0°Scchioom %H?Waﬁwedihﬁéwmatwczm@@mel he@oemlﬂ?d iR 5-15

iR i o8l émbogibqt o s BAi Y i lesi St
sl B wdéﬂ 8o pwise RotneNZANNSGer reBdgenRat dNtebniR2ratur€ hiween
0" oA T g eca%‘ér on ety b BB camrsRt Sa o

mgtg% ng)t@ Iﬂﬁﬁﬂm{a‘ﬁ gnt Qf g\r%ﬂ@%% é%tﬁ/algﬁts%ﬂad@asbe are added.

e perforned
Preferablyran otganic base, for instance pyndme or triethylamine (TEA) is

used. Inorganic bases may also be effective.

Scheme 2
/'_\
O/—\O o
>< (H2C) ( Hy)
/@Bf . m(HCY (CHa)y ™ "
Br \ﬂ)
O
2-1 2-2 2-3
0O
bt it
m(H2C) (CHy)y m(H2C) (CHa)y,
NS
Br Br
2-5 2-4

in Scheme 2, the ketones (2-5) which are the equivalent of compound 1-1
of Scheme 1, wherein m and n are each independently 1, 2 or 3, can be
prepared utilizing the procedure of Zang, Y.; Schuster, G., J. Org. Chem.
1994, 59, 1855-62. The monoprotected diones (2-2) can be prepared using
the procedures of Alonso, F.; et al., Tetrahedron, 1995, 51(37), 10259-80,
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WO 2009/ 016462 PCT/ |1 B2008/ 001963 tetrahydrof uran
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ofschdi@ M de in the desired 5 solvent is added
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15 1994, 59, 1855-62. The nonoprotected diones (2-2) can

be prepared using the procedures of Alonso, F.; et
W@R009/0T@s2 ahedr on, 1995, 51(37), 10259-80, 18 REX/IB2008/001963

2009/ 016462 PCT/1B2008/ 001963 Crich, D.; Fortt, S

Tetrahedron, 1989, 45(20), 6581-98, or Lee, S.; Fuchs,

P., J. Aner Chem Soc., 2002, 124, 13978-9. Schene 3

0 -0 , O0-0 3-1 + \'/\ O Br\ O/ \ F3-3 32

ﬁ% %gﬂeﬁ%g {?erwncg’l aﬁd‘?ﬁa}pg&e@éﬁe%tﬁ%a?becaremed

from compounds 3-1 and 3-2 as described in the following Preparation 4 and
through methods known in the art.

Scheme 3A o
O/
Pd/C, H2
THF EtOAG.
O
3A-2 3A-3
2N HCI
THF
(0] 0]
o o
Tf,0, pyridine
e ———————
DCM (dry)
OTi o]
3A-5 3A-4

A P o)
o/B\B\ KOAc, PdCly(dppf) % @\\;L
O DMSO o) 0
3A-6 31

5 In Scheme 3A, compound 3-1, and analogues thereto, may be prepared

from compound 3A-1 and 3A-6 as described in the following Preparation 4A

and through methods known in the art.

Alternatively, in Scheme 4, compounds of formula (1) may also be

prepared from compound 4-7, which is prepared by the method of Scheme 3
10  above, through methods known in the art.
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Schene 3, conpound 1-5, and anal ogues thereto, may be
w@e@patad f rom conpounds 3-1 and 3-2 as descri PEHIB2008/001963
the followi ng Preparation 4 and through nethods known
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20 WO 2009/ 016462 PCT/1B2008/ 001963 Schene 4 R5b O -
S RR Rbc -~4 Br 3 R3 4-1 R/ NfRsa + )<~~ R59 R5b

WO 209842 R 5d 4-3 A 0 H2N I N O R5d R5a 1pCT/IB2B08RI01963
NG Et2iPrN4-42) HO R2 O ORsc RBb HON 1 0 R3
R~/ O N NRS5a ~ R5c R5d ri R5d 5b 4-6 R2 R3 R N
Clt R4-5RaHI \N-HR5b OR5¢ N~ 1 N N R5a

A pharmaceutical composition of the present invention comprises a
therapeutically effective amount of a compound of formula (1) or a
pharmaceutically acceptable salt thereof, and a pharmaceutically acceptable
carrier, vehicle, diluent or excipient. A preferred pharmaceutical composition
of the present invention comprises a therapeutically effective amount of a
compound of formula (2), or a pharmaceutically acceptable salt thereof, and a
pharmaceutically acceptable carrier, vehicle, diluent or excipient. Even more
preferably, the pharmaceutical composition contains {trans-4-[4-(4-amino-5-
oxo-7,8-dihydropyrimido[5,4-fl[1,4]oxazepin-6(5H)-yl)phenyllcyclohexyl}-
acetonitrile or a pharmaceutically acceptable salt thereof, 2-(4~(4-(4-amino-5-
oxo-7,8-dihydropyrimido[5,4-f][1,4] oxazepin-6(5H)-yl)-2-fluorophenyl)-
cyclohexyl) acetic acid or a pharmaceutically acceptable salt thereof, {trans-4-
[4-(4-amino-5-0x0-7,8-dihydropyrimido[5,4-f][1,4]-oxazepin-6(5H)-yl)phenyl}-
cyclohexyl}acetic acid or a pharmaceutically acceptable salt thereof, (trans-4-
{4-[(8R)-4-amino-8-methyl-5-oxo-7,8-dihydropyrimido[5,4-f]{1,4]Joxazepin-
6(5H)-yllphenyl}cyclohexyl) acetonitrile or a pharmaceutically acceptable salt
thereof, (trans-4-{4-[(8R)-4-amino-8-methyl-5-ox0-7,8-dihydropyrimido[5,4-f]-
[1,4]oxazepin-6(5H)-ylJphenyljcyclohexyl) acetic acid or a pharmaceutically
acceptable salt thereof, or (R)-2~(4-(4-(4-amino-8-methyl-5-oxo0-7,8-dihydro-
pyrimido [5,4-f][1,4]oxazepin-6(5H)-yl)-2-fluorophenyl)-cyclohexyl)acetic acid
or a pharmaceutically acceptable salt thereof; and a pharmaceutically
acceptable carrier, vehicle, diluent or excipient.

The pharmaceutical compositions formed by combining the compounds of
this invention and the pharmaceutically acceptable carriers, vehicles or
diluents are then readily administered in a variety of dosage forms such as
tablets, powders, lozenges, syrups, injectable solutions and the like. These
pharmaceutical compositions can, if desired, contain additional ingredients
such as flavorings, binders, excipients and the like.

Thus, for purposes of oral administration, tablets containing various
excipients such as sodium citrate, calcium carbonate and/or calcium

phosphate, may be employed along with various disintegrants such as starch,
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O Rd HR5b N.- R5c 4-7 R RO 1 AR/ R NRoa 5d O
R3 R2 (1) 21 WO 2009/016462 PCT/1B2008/ 001963 A
W@b@poaaeut i cal conposition of the present i nvRCIK/IB208/001963
conprises a therapeutically effective amount of a
conmpound of formula (1) or a pharmaceutically
acceptable salt thereof, and a pharmaceutically
acceptable carrier, vehicle, diluent or excipient.
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[ hereo
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intraperitoneal administration. In this connection, the sterile aqueous media
employed are all readily available by standard techniques known to those
skilled in the art.

For intranasal administration or administration by inhalation, the
compounds or compositions of the invention are conveniently delivered in the
form of a solution or suspension from a pump spray container that is
squeezed or pumped by the patient or as an aerosol spray presentation from
a pressurized container or a nebulizer, with the use of a suitable propellant,
e.g., dichlorodifluoromethane, trichlorofluoromethane,
dichlorotetrafluoroethane, carbon dioxide or other suitable gas. In the case of
a pressurized aerosol, the dosage unit may be determined by providing a
valve to deliver a metered amount. The pressurized container or nebulizer

may contain a solution or suspension of a compound of this invention.
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pharmaceutically acceptabie salt of the antidiabetic agents and the prodrugs.

In another aspect, the invention is directed to a kit comprising: a first
dosage form comprising a compound of formula (1), or a pharmaceutically
acceptable salt of the compound; and a second dosage form comprising an
antidiabetic agent selected from insulin and insulin analogs; insulinotropin;
biguanides; az-antagonists and imidazolines; glitazones; aldose reductase
inhibitors; glycogen phosphorylase inhibitors; sorbitol dehydrogenase
inhibitors; fatty acid oxidation inhibitors; a-glucosidase inhibitors; B-agonists;
phosphodiesterase inhibitors; lipid-lowering agents; antiobesity agents;

vanadate and vanadium complexes and peroxovanadium complexes; amylin
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thg lﬁﬁtﬂb ﬁb%h@'é?@ﬁﬁs%ﬁﬁb?ﬁ@&mgc ar8 %ﬁt&%bﬁ%rgbn%ﬁﬁg said

a pressuri zed aeros
flrshdsosixgsa(gaa and isaichsacond dbstage 1tb ) éal alprefarmd einbgdianes of the

e t a netered unt, .The pressuri zed
k%%ﬂi‘hﬁh@iﬂr Fand fis shchpt dosagS Rois ndeRoadraih: smarse a
Bﬁtl@cﬂg%f c@p&a%l@@é‘rﬂ@ of gifdding, i nvention. 23 WO
2009/ 016462 PCT/ 1 B2008/ 001963 Capsul es and cartridges

( adnotiierraspeatnihe jnvention igedieadted tof @metbed iof inkiibiting

DRI raBlshg S0 TR bR e bR B oA ALBLA 5% °
cAry@ird @nfoﬁndlaagztbrtaabh@rmm&meamﬂé@ewme @alt of et 0se

or starch. 5 ods of preparing various
CORRP YR @jhe&alongamgombm@oww% an astidiabetic agenims of

edient are known, or will be apparent in
dEEF L B0k

is disclosure, to those skilled in this
arth ari&bhiem@rmt gise ofventivh tddiranfted teepaniethgd of treating a

rrraceutl C ositi ons, see Rem n ton S
megiat %@Pyél@ngﬁﬂe@hl bitiphgorepRtING AARBNIBiSAPE A9 2
mgﬁﬁ‘hgﬂn rédd-of S9ER tEStrhéR ﬁfls?gg?é%tlc%ﬂy bﬁe Abunt of

ect, the i1nventioni1s dire arnmaceuti ca
ccm)ppmd of ﬁnnmuimmomrtmpbannmwcalheamwable ahlt pf the

effective, ano t of. a {st, cappound formula (1),
oGPPG STHELBlare in Jombinaions il SAANIgRbeleagent as
dEmpad Hbova, second conpound that is an antidiabetic

agent selected from insulin and insulin anal ogs;

i nlmhermewmuimverm'ogu@pnca&;s thazoaditiagmmam¢iséfwe]5diabetes

|tazon tase .i.nhi

gy B B SaRsh TRAS PR Breru d6p Rfakon i redted by
adiaMmiste My Basengdunddrtiemsulaf(ay, oy agshainfackdaddigbcceptable

saj\ltn trlllle?égfoliﬂ%re ?);eferably, the condition is treated by administering one of
the following compounds, or pharmaceutically acceptable salts thereof: {trans-
4-[4-(4-amino-5-ox0-7,8-dihydropyrimido[5,4-f][1,4]Joxazepin-6(5H)-
yl)phenyl]cyclohexyl}-acetonitrile, 2-(4-(4-(4-amino-5-0xo0-7,8-dihydro-
pyrimido[5,4-fl[1,4] oxazepin-6(5H)-yl)-2-fluorophenyl)-cyclohexyl) acetic acid,
{trans-4-[4~(4-amino-5-oxo-7,8-dihydropyrimido[5,4-f][1,4}-oxazepin-6(5H)-
yhphenyl]-cyclohexyl}acetic acid, (trans-4-{4-[(8R)-4-amino-8-methyl-5-0xo-
7,8-dihydropyrimido[5,4-f][1,4]oxazepin-6(5H)-yl]phenyl}cyclohexyl)
acetonitrile, (trans-4-{4-[(8R)-4-amino-8-methyl-5-oxo-7,8-dihydropyrimido[5,4-
f}-1,4loxazepin-6(5H)-ylJphenyl}cyclohexyl) acetic acid, or (R)-2-(4-(4-(4-
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gl ucosi dase inhibitors; (3-agonists; phosphodi esterase
inhibitors; lipid-lowering agents; antiobesity

Wag®ansi46anadat e and vanadi um conpl exes and PCT/IB2008/001963

per oxovanadi um conpl exes; anylin antagonists; glucagon
ant agoni sts; 20 growth hornone secretagogues;

gl uconeogenesi s inhibitors; somatostatin anal ogs;
antilipolytic agents; a prodrug of the antidiabetic

' t
e Mctfifi- Sox G ORSAIL-bihidd SRR APiEza P h-ipe-
flasppladnyitdyeichexghadetic acid.di rected to a kit conprising:
( 1516 g bl fie e Bek T ealPR{® 3 POMbapt abl o sal t of |the
R AR RS ARRHE SRTIRHON IBACTR iidiedilucase
tolerahcey _shypérg%ydeinni_at diapetic covtmb@cﬁhirﬂwchm-mgaagataramts,
SR RSy, ol RGE A LR RS dbete

carBloPhjdpatifle BREra@e AasBsa) HRinkikat eééieﬁé}%geﬂﬁicemia,
oxi dation inhibitors; a-glucosidase inhibitors;

hypesigsdingraia, Bgpgrnbelphisdolestiarhyperlipideria dyslipidemia, mixed

N e A ot A T g
athByddclerodid, M2 rifseRredis Acut&ReaitEaNNS/ 8ve heart failure,

ant agoni sts; gl ucagon antagoni sts; growth hornone
coyepadt AtRY Gissasegraldiam Ry inYqGaidipl infrstion, angina
i _ CLioal i e
PSR IR B D Ben il ot B, Kk B g o
infurg ericaipysm sralstemonfs, vaseulandterdosiveddlid tagond, skimcanidee,

prodrug; and a container for containi n? said 5 first
"@iﬁwﬁmpaﬂ@% Bre@ss eRRARI @695@@0%)09 Qrectal eRnGeEr r ed
. . o q
SBREH Aty G oo conbor it Sesr

kidhey naneart ivesticancear biguideb cencern, cemicabraniidrueierine lcancer,
ot her aspect,, the invention is directed to a nethod

tes 'C‘i’lﬁﬁ?%?ctsq?ﬁ&fj’%éﬂ?nlca%%ri sing adnministering to a
neRabredznt HVeRtib® BlsodeRied t&fhelﬁalpelﬁiccrﬁaﬂﬁ%ﬁ %ﬁ?eatincg)fthe

formula (1), or a pharmaceutically acceptable salt

abone desgribedonditionein alrmamnal, inaludingta hamaonwivetdin an
o§Bbntod SEtou Rt Ebr Bis nDEROL B S Erad o0 88T &
appropliaRAcsageragdinidrPdesigAb@tcobiaih e Perkfits)6f thttherpy.
conprising admnistering to a
The appropriaie dosage regimen, the amount of each dose administered and
the intervals between doses of the compound will depend upon the compound
of formula (1) of this invention being used, the type of pharmaceutical
compositions being used, the characteristics of the subject being treated and
the severity of the conditions.

In general, an effective dosage for the compounds of the present
invention is in the range of 0.01mg/kg/day to 30 mg/kg/day, preferably 0.01
mg/kg/day to 5 mg/kg/day of active compound in single or divided doses.
Some variation in dosage will necessarily occur, however, depending on the

condition of the subject being treated. The individual responsible for dosing

26



10

15

20

25

30

15 manmmal in need of such treatnent a therapeutically

effective anount of a conpound of fornmula (1), or a
web@eiaaeuti cal |y acceptable salt of the conpeCmtB2008/001963

either alone or in conmbination wth an anti di abetic

agent as described above. In the present invention,

typically, the condition treated is Type 2 di abetes,

20 insulin resistance syndrome or obesity. Preferably,

wil 15 607eb. PRy 7 bR B 954 PR PO
Prabiitiorers \AMbaim)remafeeﬂhab Ry réfees tothe WG|gnt ofsthe rp@&éﬂld by

adm ni stering one of the follow ng conpounds,
mesAd e ilqaramsy accept able salts thereof: {trans-

4 :
¢ R 5 o IURIENPED o dd s
siriylé 4e. g4dn¢eaiallwpor5mumple7dcﬂs&h dwwda gonstant infusion. The

oS Bhis i etionsnay alsp S Rmintewd ARRKPT N acet i ¢

Cof'ﬁ'gﬁté‘?” thth pha[n;anc];enugl_cal_l% %ceftablgl %a);ré?rcs)p\{ﬁflncr;rl]e(sj g{ dlluer}tf,[ in

eiunen}smgiaaczlemul’upu&b%s ﬁt)nta‘mph?nnqm&@hakgamaxsevelmcles and

aifSafs iR el o B s saTanFous s Bors ardny
varibO¥ Or@AIa ¥biver@, acetonitrile,

(trans 4- {4(5(8R) 4- am no- 8- net hyl - 5- oxo- 7, 8- di hydr opy
Thelepmpaunds or compositions of the present invention may be

ac&%»pgs}er%}ﬁé %)Z 1%1:2[ (?ri ag%q)ég %@%M % %%&%g%lf lco ﬁ\(}eerﬁfo%al

robel df%?ﬁl&?s@r@ﬁ&@ 3nc|udmg orally and parenterally, (e.g., intravenously,
am no- 8- 0X0- 7, ydr o-p

SL{Q;UE@WJ@){QFWﬁﬂW 351)5 Hju@hgr the pharma%eutlcal compositions

f \
ol AP Y SARRLAT et s EUSSLAY or o o
“flasie® focmdiatlon,n d. ,rahivadg tlee meglicatied tgldissobe inThe mouth

tol erance, cema, diabetic conplications such
W'@@G@%\PG%‘A{%B g‘@){ €. di abeti ¢ neuropathy, diabetic
nephr opat hy, diabetic retinopathy and di abetic

car di onyopat hy, anorexi a nervosa, bulima, cachexia,
EXEMRLWFIGAENON  hyperinsul i neni a,

TR RPN i heraiy BB of (EdhRrafNEplrBotEbRy. The

cd?ﬁﬁ@élﬁ&@ |n'\éth6@§ tahd \Pét%rus‘iia’i’%%?ers Honetde hersh afdmtended
arteriosclerosis, acute heart failure, congestive

o] 1)) ¥:] _exeraphfuw@nous; asm@syndrgrebgdlmmgbthe lnventlon and are
n BT e TSR b ARRLFLA R PR ot o
| Pl apbeviatipas Lead anthe exemplification are defined as follows:
DCM is dichloromethane,
DMF is dimethylformamide,
DPPF is 1,1-Bis(diphenylphosphino)ferrocene,
EDCI is 1-ethyl-3-(3-dimethylaminopropyl)carbodiimide,
EtOAc is ethyl acetate,
HCl is hydrochloric acid,
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Injury, aneurysm restenosis, vascular stenosis, solid
tunors, skin cancer, nelanom, |ynphona, breast
W@ 2000016462 ung cancer, col orectal cancer, 15 stPeEDB2008/001963
cancer, esophageal cancer, pancreatic cancer, prostate
cancer, kidney cancer, liver cancer, bladder cancer,
cervical cancer, uterine cancer, testicular cancer
and ovarian cancer. The present invention also relates
H%Btk *“@Qﬁﬂﬁbénﬂﬁﬁaﬂﬂé for treating t he _above
escrib conditions I'n a manmal , including a human,
MWHErie 2AiViatt®tetraimabvofudarf forrmula (1) of this invention
.S adm nistered as ,part of an appropriate dosage
RTS@W KH@%F@H%H“ngﬁbtain the benefits of the
TEAY @dhylanhite, appropri ate dosage regi men, the amount
of each "dose adm nistered and the intervals between
T itsiflodroaketic acigound wi || depend upon the conpound

of .far.pul a of .S Anvention.being used, the type
1150 i i Bntste ke dah IS A SRutE e o heon. |t he
THPH REBVHFIGH, 8hdt he subj ect being treated and the

severité of the conditions. In general, an effective

X-FHiaGds Rulicydahaxyhpmsphinow?' 4' Betriisaepylbiphaodnt i on i s

PlpEF nbfESanSe N ARaS B RhatbiedHabRtay. o

aomiees bthdrwisel igéd, purifidativiedemop@ornil Gsing avBiotagie®n
in dosage wi || necessarily occur, however, depending
SHAPHASH pvifieation eartridge (silisp €€D- bei ng treated. The

A CE BB COIRRAEAT el aPhoRin Mertcrioricd iofite

Capbiftipshi®aCempasionf systdrh ¢ Telediyné tieat Lsebjre debraska) utilizing
Practitiqnegs w |l appreciate that "kg" refers to the
p%@gtﬁeciigeﬁ’hé"'ﬁ%f’f’lé‘ﬁ{)&-measur ed in kilograns. The
CERS Bpdera eI Of% weat%&@%waé%n@bﬂﬂ VRSP MA)

admnistered in 5 sing ., once dail'y) or
Miandbmiap$ e Piidfoem ibspaditonetas tliniess atheswise.spehified, mass

SSRRTROMAIE ol it A SRS SRR PR TR
spEctiopiétbl.e carriers, vehicles or diluents, in either

single or multiple doses. Suitable pharnaceuti cal
cRrotere N§/R gbrmical shidiscare givandntparisregruadionrsigmnfield fram

tef a1 Rl A WEI Rl bF AR BP0 MRS (RBGaHE )
spectrometer (Varian Inc.; Palo Alto, CA).

The compounds of the present invention, described in Examples 1-48,
were prepared, or subsequently derived from a compound prepared, by the
method of Scheme | using the compounds of Preparations 1, 2, 3 or 4.
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The conpounds or conpositions of the present invention
may be admnistered to a subject in need of treatnent

wh2009/0uasl ety of conventional routes of PCT/IB2008/001963

adm ni stration, including orally and parenterally,

(e.g., intravenously, subcutaneously or

intramedul l ary). Further, the pharnmaceuti cal

conpositions 15 of this invention nay be adm ni stered

intranasal ly, as a supppshifiyn 10r using a "flash”

formul ation, i.e., all medi cation to dissolve
Methyl Kieames d{4-( 4 ohidnoG-oxdé, Sadibgdropyrisedofaied 1,41 oxazepin-6-

EXEMPLI FI CATI ON,_ 20 The anples set forth herein
bel ow are for iﬁﬂi&ﬂﬂﬁﬁﬁgﬁggﬁﬂgagﬁég%ﬁﬁy. The

conposi tions, ngghods, and various paraneters

refl ected ¥h are intended only to exenplify

vari ous and®Oenbodi nrents of the invention, and
are not olimt the scope of the clained

i nventio any Way. 7 bbr eyl at Nons used in the
exenpl i ficatlion ar N—ddfi 25 DCM i s

di chl or onet e, [ A PF is

1, 1' - Bi s(di phenyl phosphi no)ferrocene, E Ri\

1- et hyl - 3- (3-di nmet hyl am nopr opyl ) car bodiQ m de,> Et OAc

2SI s b+ ebioets P g cipesppymidolS 44 1141

oXpedpiH SXsENN T AER Sheigketafe was prepared as follows.

m nut es, TEAﬁ/s triethylamne, 5 TFA is
trifluoroacetgp—acid, Tf20 is Trifluoromethanesul fonic

(triflic) anhkydriye, THE is tetrahydrofuran, and
X- PHOS i s™Z2-Jdt~<ycl/ohexyl _

phosphi no-2'/,4" , & -triisopr enyl. Unless noted
otherwise, all r s ed conmercially.

opr opyl
@' OHA vere
performed using a Bi ot agett) 0
I\

10 Unl ess ot herw
Step 1. Methyi (trans-4-{4-[(2-{[tert-butyl(dimethyl)silylJoxy}ethyl)amino]-
phenyllcyclohexyl)acetate, shown above, was prepared as follows.

Methyl [trans-4-[4-[[(trifluoromethyl)sulfonylloxylphenyl] cyclohexyl]
acetate, shown above, which is identified as Compound 55 in U.S. Patent
Number 7,244,727, issued July 17, 2007, was prepared according to the
method described therein. A mixture of methyl [trans-4-[4-[[(trifluoromethyl)-
sulfonylloxy]phenyllcyclohexyllacetate (10.1 g, 26.6 mmol), 2-{[tert-butyl
(dimethyl)silylJoxy}ethanamine (5.59 g, 31.9 mmol), which can be prepared by
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SNAP FLASH purification cartridge (silica gel). Al

Conbi fl ash(r) purifications, discussed herein, were
w@erbotaezl using a Conbi Fl ash(r) Conpani on syRCEMmB2008/001963

(Tel edyne Isco; Lincoln, Nebraska) utilizing packed

Redi Sep(r) silica colums. 15 Mass Spectra were

recorded on a Waters(r) (Waters Corp.; MIford, M

M cromass(r) Platform Il spectrometer. Unless

L%rmeﬁl%d§Wuélh§%o§@a§.§/?lo§@@mmr\ﬁsr o g%ﬁéﬁéarpn a

V\aters( ) (M cromass(r) P orm 1l
Cheuiital Sosialy,. 129(87)3ri1l>4m g, <22§)107smrgamcmeﬁegs \B¢th),i101-

188 2P BiBobate seBic eIy 0§ -8 2605
cémﬁmér@te (8BS Q@r@hﬁﬁom Yrillea@iin B6etate@.60 Qlek 26, mmol)

The conpoun present 1 nventl on, scrib

5 anqh HPS @s2 94%66rmmoé)lprt@pan@éﬁ3 B1L) sndeenitrogen yas

&R 1T sen b Qo8 RIUR o8, BEARHH i il Yoot
difuted int@ Et@&cV\%gﬂé@Mhﬁwﬁar (2], dtdist 8@ brine, dried

Preparation

OYerSéﬂ‘i@rﬂsﬂﬁat@@r&ﬁWyﬂtﬁgom?a@fdﬂ"@&j’k@ﬁy Ghpaetegraphy
(b i35 SRR B SMcbRRF B § 85 EIORE Shahfane)
10 aﬂfamausmdthmn(amsem{m(z-{ﬁemmtymandﬂhwﬁwpw}emyu)o[ 5,4-1]
alo B oA o AS A I Rlse 55 AISHOVRew ofl 570 & SR faco
MR B0CI): 57.02.40, 24 6:61,(4 21D, 380 (m; 31, B4 G KL 2P 4™

2B 8T {mphidinyd. MY(ML 2HExY.85 4oeBh) £1.44 honaHbhes (mpasl),
0RB7R268S! P4 (L1618 8z = 406.4 (M+1).
15 Step 2. Methyl [trans-4-(4-{(2-{[tert-butyl(dimethyl)silylloxy}ethyi)[(4,6-
dichloropyrimidin-5-yl)carbonyllamino}phenyl)cyclohexyl] acetate, shown
below, was prepared as follows.

Qﬁ@—@%

O\ 7

X
To a stirred, cooled (0°C) solution of methyl (trans-4-{4-[(2-{[tert-butyl-
20  (dimethyl)silylloxy}ethyl)amino]phenyl}cyclohexyl)acetate (9.7 g, 24.0 mmol),
from Step 1, and TEA (3.53 mL, 25.3 mmol) in THF(60 mL) was added
dropwise a solution of 4,6-dichloropyrimidine-5-carbonyl chloride (5.31 g, 25.1

mmol) in THF (20 mL). After 2 hours, the reaction was concentrated in vacuo,
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100 FFF o -1111112 °© O\ O Methyl

[trans-4-[4-[[(trifluoronethyl)sul fonyl]oxy] phenyl ]
weywbohasy ] acetate, shown above, which is iBEnNB2ISAH1963

as Conpound 55 in U S. Patent Nunber 7,244,727,

i ssued July 17, 2007, was prepared according to the 15

nmet hod described therein. A m xture of nethyl

[trans-4-[4-[[(trifluoronethyl)-

. |
diffed (PR EROKK] RS Wik AO9K | ARl addebus Hiine? BriB
o%éi.sﬁ/@ggn s@ifate aminrt/ I Ecaa)zné‘,emr'(a)tel;! inaﬂache mraﬂmd a:i dm%\nmazhwaas

2Q0 ri ous 4
CATHER 80184 RBKEP SAPGULLITGT UUTGRIONo FLNURNAODI MR

I ; 1

CRURLE a7 P, {’o%é?%o%” 78 2 480 I8, S BTQATIZH),

3. ﬁBds,cﬁH)alZ ?J](erm B, 2. 22[(3(11201) 1382!]1113859 1.2008, 2HY,es1 tgm,

2G4 2 ol RS oIS U i O
t oSiep® (sthyl (tr)anb'-ﬂlﬂ@l’-[w 6td'§9§fbﬁ9ﬁﬁudlh A IRSArbSngH(2-

seal ed tube at 1200C f hours. The reaction was
hw@xmihyl)amng}mnvﬂwlcmmb aogtaineghawn belawt was(spared
aiﬂ)t‘%%t ed aqueous brine, dried over sodiumsulfate
c'i hcentrated to afford a dark oi | . Chr omat ogr aphy

(330 g Biot a/gesﬁwap Cartridge(r) silig gelocol um,
- 15% Et OAc \j” heptane) 10 afforg 2t hyl
I)i@]oxy}ethyl)
’ ht -yel | ow
: CDCI 3): S 7.02,

2H), 6.61 (d, 2 2H), 3.64 (s, 3H), 320

(m 2H), 2.37¢¥m~NH) 2724 (m 2H), 1.85 (m 5H),
1.44 (m 2, 4.13 (m 2H). 0.87 (s, 9H), 0.04 (s,

6H). mz = 40610k ( ). 15 Step 2. Methyl
[trans-4-(4-{(2-{[tert-butyl (dimethyl)silyl]oxy}ethyl)

[ (A solution of methyl [trans- 4-(4 {(2 {[tert—butyl(d|methyl)snIyl]oxy}ethyl)[(4 6-

dj chl or opyyim -5-y H anyl l am no} pheny zc cl ohex
dichlosemprigaidin-2 | Q@fbonyl ammo pheny. )cyclohexyl]aceta 2‘!4 0g,24.0

mmol), from Step 2, in a methanolic solution of HCI (3 mL of concentrated

- am no] phe ycl ohe
oil, 6.7Q@. 1H\NWVR (40

aqueous HCI in 97 mL of methanol) was stirred at room temperature for 30
minutes. Methanol was removed in vacuo, the residue was dissolved in
EtOAc, washed with saturated aqueous sodium bicarbonate, saturated
aqueous brine, dried over sodium sulfate and concentrated in vacuo to afford
an oil, which was carried on to the next step without further purification. 'H
NMR (400 MHz, CDClz): 8 8.59 (s, 1H), 7.32 (d, 2H), 7.04 (d, 2H), 4.08 (m,
2H), 3.92 (m, 2H), 3.63 (s, 3H), 2.38 (m, 1H), 2.23 (m, 2H), 1.82 (m, 5H), 1.39
(m, 2H), 1.11 (m, 2H). m/z = 466.2 (M+1).

Step 4. The title compound of Preparation 1 was prepared as follows.
A slurry of methyl (trans-4-{4-[[4,6-dichloropyrimidin-5-yl)carbonyl](2-hydroxy-
ethyl) amino]phenyl}cyclohexyl)acetate (4.78 g, 10.2 mmol, unpurified material
from Step 3) and TEA (4.15 g, 41 mmol) in acetonitrile was stirred at 80°C for

6 hours. The reaction was cooled, concentrated in vacuo, diluted into EtOAc,
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bel ow, was prepared as follows. d N N d O O O3Sl
To a stirred, cooled (0C) solution of nethyl

W@ eooansodd2 {4-[ (2-{[tert-butyl- 20 PCT/IB2008/001963
(di met hyl )silyl]oxy}ethyl)am no] phenyl }cycl ohexyl ) acet
ate (9.7 g, 24.0 mmol ), from Step 1, and TEA (3.53 ni,
25.3 mol) in THF(60 nL) was added dropw se a
sol ution of 4,6-dichloropyrim dine-5-carbonyl chloride

w% etwhih m%?e#@ég]ggltl)ra{é?j g@u&g&é%rme) ariél B@éro W stifate

e reactlon oncentr in vacuo,
atﬁﬁwﬂ%‘tﬁﬁ? P&H&B(&g@;ﬁb&ﬂé%ﬂow@glidu atlig mb’garEI was g,mrrigd
. washe th water , saturated agueous brine, drie
InORagat b TEet Sl o G FetoaRales XimL) and
i i fact 10 afforaHe el impGitid 488 Rolkeld 03, # RRIR
5 (40DQNBE, CBCH)S7 (875 (s, MH), 7.225s( 4H), Y5 (i, 28),(4d03 2h) 2H),

4,00 (m 2 3.87 2H), 5 3.63 3H), 2. 37 1

34312800 2008 (o ) 2B (Y87 G b, 25,1119

= , 0.02 , 6H). mz = 580.3 (M1).

23 min= RGN (e o me L
(trans-4-{4-[[4, 6-di chl oropyri m di n-5-yl)carbonyl ] (2-
hydr oxyet hyl ) am no] phenyl } cycl ohexyl ) acetate, shown
bgl ow?(y\/\/as.)/p?r epar e!jp aﬁﬁé@—é&@@—% )C(:Iy )O d ON HO")

10 Méhf 284181490 of (FBURHIor0-8-methyl-5-0x0-7,8-dinydropyrimido-[5.4-

[trans-4-(4-{(Z-{[tent-butyl (dir methyl)siTylToxy}ethyl)
[ (4, 6- 1.4Joxazepin-6(5H)-yl)phenyl)cyclohexyl)acetate

Methyl (trans)-4-(4-((R)4-chloro-8-methyl-5-0x0-7,8-dihydro-pyrimido(5,4-
f][1,4]Joxazepin-6(5H)-yl)phenyl]cyclohexyl}acetate was prepared as follows.
15 Step 1. Methyl [trans-4-(4-{[(2R)-2-{[tert-butyl(dimethyl)silylloxy}propyl]-
amino}phenyl)cyclohexyljacetate, shown below, was prepared as follows.

e
O
I

0O

A mixture of methyl [trans-4-[4-[[(trifluoromethyl)sulfonylJoxy]phenyl]-
cyclohexyllacetate (5.00g, 13.1mmol),shown below,
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di chl oropyri m di n-5-yl ) carbonyl ] am no} phenyl ) cycl ohexy
| ]acetate (14.0 g, 24.0 mol), from Step 2, in a

woreiobanabi ¢ sol uti on of HCl (3 nL of concentr aP@HIB2008/001963
aqueous HCl in 97 nL of methanol) was stirred at room
tenperature for 30 15 m nutes. Methanol was renoved in
vacuo, the residue was dissolved in EtOAc, washed
wi th saturated agueous sodi um bi carbonate, saturated
aqueous brine, dried over sodiumsulfate gnd
concentrated in vacuo to afford an oil, wich was
carried on to the next step W t hout further
purification. 1H
H, 7.32 (d,
(m 2Hp 9 (s,
1.82 (m\sg 1. 39 .
(M1} St P4, The title corrpound of Preparation 1 was
prepafed/as fdlows. A slurry of methyl
(trans- 4- (4, 6-dichloropyrimdin-5-yl)carbonyl](2-h
ydr oxy-/ et h ) am no] phenyl }cycl ohexyl )acetate (4.78
g, 10.2 mrol, unpurified nmaterial 25 from Step 3) and

(RQEZA(té& blﬁylslmémy@md»)y)pmpaﬁef-am.ﬁé {a. 99@@% SithidlR€haivn

6 hours. The reaction was coo

belewcentrated in vacuo, diluted into EtOAc, 31 WO
2009/ 016462 PCT/1B2008/001963 washed with water (3x),
saturated aqueous brinel dried over sodiumsulfate and
concentrated in vacu ford a yellow solid. This
material was slurried_d.n Qqethangl, (10 nmL), filtered,
the solids washed with thanol q‘?’ézx 3 nm) and dried
in vacuo to afford the titl npound as a yel |l ow
solid, 4.03 g. 'HNI\/R5(40I\/HZ CDCl 3) : 6875 (s 1
H., 7.22 (s, 4 4.75 (m

wbg;h ) be preparggpy yaripus meﬂp}gwclgg’ng tmogq d(qﬂosgg)m the

J rréégéinq} %em %C}E}:ﬂg(rﬂ] 2(%5%, (7]?'?697351]: Bo? , g:é/ls”l&?n carbonate

(5514, )1548raénd( ), P)aHddmhi @cretat&(&&t)mgl 15}20mmdl) 8ndl XFFEHOSoy r
i mdo-f5, 4- 41oxazepi n- 6(5H) - %/ henyl )
(62 Inagh é@img@@{t@ugpm(@ L) pNder ni rogen was heated in a sealed

tube at 120°C for 16 hours. The reaction was cooled, diluted into EtOAc

(500mL), washed with water (2x200mL), saturated aqueous brine, dried over
sodium sulfate and concentrated to afford a dark oil. Chromatography (120 g
silica gel column, 3-15% EtOAc : heptane) afforded the methyl [trans-4-(4-
{[(2R)-2-{[tert-butyl(dimethyl)silyl)oxy} propyljamino}phenyl)cyclohexyllacetate
as a light-yellow oil, 4.55g (86%). m/z= 420.1 (M+1).

Step 2. Methyl [trans-4-(4-{[(2R)-2-{[tert-butyl(dimethyl)silyljoxy}propyl]-
[(4,6-dichloropyrimidin-5-yl)carbonyl]lamino}phenyl)cyciohexyilacetate, shown
below, was prepared as follows.
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W@ et taps, 4-

O Met hyl

(trans)-4-(4-((R)4-chl oro-8-net hyl -5-o0xo-7, 8-di hydro-p
PCT/IB2008/001963
f]1[1, 4] oxazepi n- 6(5H) -yl ) phenyl ] cycl ohexyl } acet at e was
prepared as follows. 15 Step 1. Met hyl
[trans-4-(4-{[(2R)-2-{[tert-butyl (di methyl)silyl]oxy}p
ropyl] am no}phenyl)cycl ohexyl ] acetate, shown bel ow,
was prepared as follows. 0/8/&~Y00 HNIOU A

m xture of nmethyl o ~
[trans-4-[4-[[(trifluoronethyl) nyI ] axy] phenyl ]

pl ), shown bel ow, 32
WO 2009/ 016462 P ( 71963~ 00 O 11111111, F
F (R)-2-(tert-but [ $i |yl oxy) propan- 1-am ne

el ow, -Si- O H2 5 which can

di scl osedli n_the of Organic Chenmistry,

72(20), cesium carbonate (5. 14q,

15. 8mmol ), pall adl um acetate (310ng, 1.32 nmmol) and
X- PHOS (627ny, ém@l) in toluene (100nL) under

ni trogen was heate In a sealed tube at 120C for 16
hours. The rea s cooled, diluted into EtOAc 10

(500mM.), washed”w h wat er (2x200nl), saturated
aqueous brine dr| ed over sodiumsulfate and

coﬁé‘é‘?ﬁ'ﬂ’fﬁtoé& f-gickiorapurimiding - eaTPonyiigRde - A%y (120
1 @ﬁgﬁhﬁél{)ﬁ@f&ﬂﬁ)tl [tgaﬂtﬂl_?ﬁﬁzk?’é’  fle Sutyl BRRANSRiIy RS L AP AS -
afhinapherzyl [dytohexpljdodtdid (4e80y;i10sT ol pXwpjn Step 1, and TEA
(z"ﬁz?rﬁi' ]ng] nqgicﬁ) lnnf(Hl)-'wgbmtlls)\%}Qs] safl?r%tda;teroom temperature under
nitrogen for 14 hours. The reaction mixture was concentrated to remove
THF. The residue was diluted with EtOAc¢ (300mL), washed with water
(2x200mL), dried over MgSO, and concentrated. The crude material was
purified by a 120g silica gel column eluted with 3-15% EtOAc in heptane to
give methyl [trans-4-(4-{[(2R)-2-{[tert-butyl(dimethyl)silylJoxy}propyl][(4,6-
dichloropyrimidin-5-yl)carbonyllamino}phenyl)cyclohexyllacetate as a
colorless 0il 4.01g (63%). m/z=594.2 (M+1). 1H NMR (400 MHz,
chloroform-d) & -0.06 (s, 6 H) 0.71 (s, 9 H) 0.99 - 1.14 (m, 2 H) 1.25 - 1.30
(m, 3H)1.30-1.42 (m, 2 H) 1.78 (dd, J=28.30, 11.90 Hz, 5 H) 2.20 (d,
J=7.03 Hz, 2 H)2.28 - 2.39 (m, 1 H) 3.64 (s, 3 H) 3.83 - 3.97 (m, 2 H) 4.04 -
4.14 (m, 1 H) 7.00 (d, J=8.20 Hz, 2 H) 7.19 (d, J=8.59 Hz, 2 H) 8.53 (s, 1 H).

Step 3. The title compound of Preparation 2 was prepared as follows.

4M HCI in dioxane (25mL) was added to a solution of methyl [trans-4-(4-
{[(2R)-2-{[tert-butyl(dimethyl)silylJoxy}propyl][(4,6-dichloropyrimidin-5-
yhcarbonyljamino}phenyl)cyclohexyllacetate (3.95g, 6.72mmol), from Step 2,
in methanol (50mL). The mixture was stirred at 23°C for 30 minutes. The
reaction mixture was concentrated to remove the solvent. The residue was
dissolved in acetonitrile (200 mL), then K,CO; (1.86g, 13.5mmol) and 5
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as a light-yellow oil, 4.55g (86% . mz= 420.1 (M1l).
15 Step 2. Methyl

WO pooasase4d2 (4-{[ (2R)-2-{[tert-butyl (di met hyl) si PgI/|B248/(91963
ropyl | -
[ (4, 6-dichl oropyrim d| n-5-yl ) carbonyl ] am no} phenyl ) cyc
| ohexyi ] acetate, shown below, was prepared as
follows. 33 WD 2009/ 016462 PCT/|1B2008/ 001963 O O d

f. . .
AR mitiEbubE Sleves .80 fwBieGdidy &1 The feactipn mixture was
stttfédhtrﬁﬂ;}; fgn”{BFh%ig)rs EtOAc (ZSOgnL) ancéI water (250mL|) were added

trans - tert-but | si
tovT RGN Mitiren | DRSS Eyoruas SHRSG@ISH and slisggvet 9SO,
I
arkd odERtec W”%E@% el %@%‘9&%'”"%3&%%&’
calumnceletedfveith 3@5@6@ EtOATlre hep’mneno rgl\m a talodesasil

+ SEDRAE L B0 R, T 15 R b o

ciﬂéﬁo‘?&nﬁl\'ﬁ?ﬁ 1'\'@@@4233{iﬁ EPI)GIQ{B (ditﬁ:@ 64TI|:I2 @mqmmwanalz H)
purified lica gel colum’el uted

1 807598 BrioBd ) b ége 005 biz1 0 W A adaam(m, 1 1) 5.66 (5, 3 1)
3 pRLE08 i, 201/ 5.06B3Z 1l 4 7)'7 214 ) B Al V! T P

di chl oropyri m di n-5-yl ) carbonyl ] am no} phenyl ) cycl ohexy
| ]acetate as a colorless oil 4.01 g (63%. mz= 594.2
(Mr1). 1 H NI\/R (400 M—|7Prepafatlﬁﬂx:3 ormd) b -0.06 (s 6

2. 20 ﬂ(ﬁﬂokézdmﬁ &BHHZ/l]pli’emchcléﬂexy)%cé&té m 1 H)
(s, 3H 3.83- 3.97(m 2H 4.04 - 4.14 (m 1
00 (d,NJ=8.9D Hz, 2 H) 7.19 (d, J=8.59 Hz, 2 H)
St e@ 3. The title conmpound of

epared as follows. 4MHCl in

Pr epar at [
di oxane (¢

irrethy[)&l;@]\%op » or'en rlm/d -5

The compound methyl (trans—4—{4-[(7S)—4-chloro-7-methy|-5-oxo-7,8—
dihydropyrimido[5,4-f][1,4]Joxazepin-6(5H)-yllphenyl}cyclohexyl)acetate was
prepared as follows.

Step 1. (S)-1-(Tert-butyldimethylsilyloxy)propan-2-amine, shown below,
was prepared as follows.

Tert-butyldimethylsilyl chloride (22.1g, 146mmol) was added to a stirred
solution of the (S)-2-aminopropan-1-ol (10g, 130mmol) and TEA (23.9mli,
172mmol) in 325ml of dichloromethane. The heterogeneous mixture was
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20 yl)carbonyl ] am no} phenyl ) cycl ohexyl ] acetate (3. 95g,
6. 72mmol ), fromStep 2, in nethanol (50nL), The

worRoopora@enas stirred at 23C for 30 nminutes. TheCT/IB2008/001963

reaction m xture was concentrated to renove the
solvent. The residue was dissolved in acetonitrile
(200 nmL), then K2CO3 (1.86g, 13.5mmmwl) and 5 34 WO
2009/ 016462 PCT/ 1 B2008/ 001963 Angstrom nol ecul ar

sti?rle(avaeﬁ'?&r}1 tgg‘)pe[‘?@@g%?cﬂ'g@%%&ﬁg l%eT F%c&%ﬁ 9/%5255{1} r!.r{g%a( an<5 €
Et@ﬁ(ceand #doiganilageatids diaished oathtibrine thiertdrice. ovBh eodium
ani ¢ | ayer was separated and dried over and

suigie.ang cancentrang iR Veeko tedeepyan 2GAL0 pLpradus w NMR

BNz, croReTaT B8 TY 6349 88 (418 By R ipER 8K v
2 B tI130T (AP OH)B. 181 3354 1{ M)3)51 EdHINYRE( 405 Mz H) miz=

chloroformd) b 1.09-1.23 (m 2 H 1.43 (d, J=6. 64 Hz,
190.2M#1%4-1.57 (m 2 H 1.80-1.96 (m 5 H) 2.26 (d,

5 SE0 2 o8 (1R s Ry fupbryiicperdo 2,

ylémit®)plsenyl)chitlohéRyifroetiamaid, shown Meldw,|was prepared as follows
(trans 4- f4 f(7S

- 4- chloro t hyl - 5- oxo- 7, 8-di hydr opyri m dol 5,4- fltl
410xaze 5H) yl | phenyl ) cycl ohex acetate Nd O
NON . ~0 15 The cp \

(trans4{4[(7 - 4- oK Ty OL'R, 8-

di hydropyri m doJ J[ 1, XN oxXA [ pH) - y nyl }cy

cl ohexyl ) acet at e wa prepared as foI lows. Btep 1
(S)-1-(Tert-butyl di fret hyl silyl oxy) propan-&Qani ne,

AT BEhthy! 1ESsAL ERRER T oRSmERY ) WRsnyiib&y)- ©
phenyl)cyclohexyllacetate (1g, 3mmol), (S)-1-(tert-butyldimethylsilyloxy)-
propan-2-amine (0.597g, 3.16mmol), palladium(ll) acetate (0.061g,
0.271mmol), X-PHOS (0.125¢g, 0.263mmol), cesium carbonate (1.03g,
3.16mmol) were diluted in 26.3ml of toluene. The mixture was purged with
nitrogen flow for a few minutes and then capped tightly. The reaction was
then heated to 120°C with stirring for 16 hours. The reaction was
subsequently cooled, and diluted with EtOAc. The organic mixture was
washed with water and brine, dried over MgSO,4 and concentrated. The
product was columned on silica from 5-20% EtOAc in heptane to recover
0.82g of methyl trans 2S-(4-(4-(1-(tert-butyldimethylsilyloxy)propan-2-
ylamino)phenyl)cyclohexyl)acetate. 1H NMR (400 MHz, chloroform-d) § 0.03
(d, J=4.98 Hz, 6 H) 0.89 (s, 9 H) 1.05 - 1.19 (m, 2 H) 1.18 (d, J=6.22 Hz, 3 H)
1.44 (q, J=12.44 Hz, 2 H) 1.76 - 1.93 (m, 5 H) 2.23 (d, J=7.05 Hz, 2 H) 2.34 (1,
J=12.03 Hz, 1 H) 3.42 - 3.65 (m, 3 H) 3.67 (s, 3 H) 6.55 (d, J=8.29 Hz, 2 H)
6.99 (d, J=8.29 Hz, 2 H). m/z= 420.3 (M+1)
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Si 20 Tert-butyldinmethylsilyl chloride (22.1 g,

146mmol ) was added to a stirred solution of the
w@ 3)9A1@mt nopr opan-1-ol (10g, 130mol ) and TEAPCERB320081001963

172mmol ) in 325m of dichl oronethane. The

het er ogeneous m xture was 35 WO 2009/ 016462

PCT/ 1 B2008/ 001963 stirred at roomtenperature for 18

hours. The reaction was diluted into Et OAc and the

or [ -
codeh MBPLIMAEAPEIES I L OR RS SG B ov
[(‘Qﬁ-mmbymmwyl)cbrbd)m&nnﬂd}@ﬁelhwbycbhb&‘yl}ﬁo@tateQéhc’iNn
(s, 6 H.0.8 (s, 9H 1.01 (d, J=6.64 Hz, 3 H)
beiowwassr@ﬁr%ﬁ!rﬁﬁol%wss 18 - 3.35 (m 1 H) 3.51 (dd,
J=9.75, 4.35 Hz, 1 H mMz= 190.2 (Ml St 2. 2-((1
S,4r)-4-(4-((S)-1-(tert-buty| di g

< Sted
WEY Wny) pr opan- 2
- yl am no) phenyl ) cycl ohexyl ) ace id hown bel ow,

was prepared as follows 4S8 d_HQ 10/AOm' xture of
methyl [tran rorre yl ) sul fonyl ] oxy} -
y Q

g, 3mmol), (§)-1
-(tert-but - propan-2-am ne (0.597g,
3.16mmuol ), |paII [ acetate (0.061 g, 0.271
mol ), X- 0.263mmmol ), cesium carbonate
(1.03g, 3.18mol Clwereydiluted in 26.3m of tol uene.

The m xture was purged With 15 nitrogen flow for a few
m nut es and then cappe ghtly. The reaction was
N&gTng for 16 hours. The

then heated to 120C with
reacti on was subsequently ¢ooted, and diluted wth
Et OAc. The organic m xture was washed with water and

b r4 6®|cﬁlbifcﬁﬁjnwemeb&8@boamicmmmm 4834 2.159hmol pwasladded
|l utmed on silica fro

toreb§qjy’gqn obMete) raps ZnsthiA- mﬁgﬁg)utyld|methylsnylox%grggan-z
VBRI hREky PR RN BN AR, B,
di@prmpyhétbyla‘rrdl)e 0.01831, . d4mnicivingdB16in] oBMAHFat8Y G and Stirred
col_le fc}r' 1O§ h_ou%é. 1%\0&{& V\Zla’[g?‘ a%d 15%053‘% sé]p:a%gezd lg|3z/érs.3 \)v)ashed
organic layer with Saturated sodium bicarbonate, brine then dried and
concentrated. Columned product on silica from 10-30% EtOAc in heptane to
recover 0.95g of product. 1H NMR (400 MHz, chloroform-d)  0.06 (d, J=4.98
Hz, 6 H) 0.90 (s, 9 H) 0.99 -1.18 (m, 2 H) 1.17 (d, J=6.64 Hz, 3 H) 1.28 - 1.45
(m,2H)1.73-1.94 (m, 5 H) 2.23 (d, J=6.64 Hz, 2 H) 2.38 (t, J=11.61 Hz, 1 H)
3.51-3.66 (m, 2H)3.67 (s,3H)4.84-5.03(m, 1 H) 7.03 (d, J=8.71 Hz, 2 H)
7.34 (br. s., 2 H) 8.50 (s, 1 H). m/z=597.2 (M+4)

Step 4. Methyl [trans-4-(4-{[(3S)-2-{oxy}propyl][(4,6-dichloropyrimidin-5-
yl)carbonylJamino}phenyl)cyclohexyilacetate, shown below, was prepared as
follows.
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1.44 (q, J=12.44 Hz, 2 H 1.76 - 1.93 (m 5 H 2.23
(d, J=7.05 Hz, 2 H) 2.34 (t, J=12.03 Hz, | H 3.42 -

w@2@®5/0{6¥2 3 H) 3.67 (s, 3 H 6.55 (d, J=8.29 HCT/BB2b)8/001963

25 6.99 (d, J=8.29 Hz, 2 H). mz= 420.3 (M+1l) 36 WD
2009/ 016462 PCT/1B2008/ 001963 Step 3. Met hyl
[trans-4-(4-{[(3S)-2-{[tert-butyl (di methyl)silyl]oxy}p
ropyl ]

[ (4, 6-dichloropyrimdin-5-yl)carbagnyl] am no}Rhenyl ) cyc
| ohexyl ] acetate, shown bel ow, w Sr-epa S
follows: ,%\ ""YO d OI N a oy si 5

4,6-Di chl oropyri m di ne- 5- g8 . pd ori dO© (0. 454g,
2.15mmol ) wa&ladddd @ i oiof n€thyl trans
)

yl am no) p yNsacetate (0.82g, 2. Omol),
from Step [ opyl et hyl am ne (0.418ml,
2.4mol ) i HF at OC and stirred cold for
1.5 hours. nd Et OAc; separated | ayers.

Washed 10 organic |layer!with Saturated sodi um
bi car bonat e, brine therClHri ed and concentrat ed.

hept e to Oﬂgz@g[v {@%’?%uy(aroduﬁél%&my?%g
drsz)ropynimudmﬁ@ryr)&:arboﬁyllarﬂr&ofphen?lééyc&&eﬂylk]acﬁaté) (00o®x)
1 %nﬁgol} }_%orngtg?;% agé%ér@ qé °'/:>|)I-i&|9 I}ﬁnogqu;\L szl§gg/'( aque'_gus
HEFENEH7hA. oPmbBlhafoBlvére: stn]re%l]at(?éor'ﬁzten%)e’r'ﬁtuﬂéaﬁd Portitored
3.66 (m 2 H 3.67 (s, 3 H 4.84 - 5.03 (m I H 7.03
br( HC-NISg The reaction mjxture \gas ¢concendratedtoHengveomethanol. Hrhe
cKy %erafg k%?/eér %%%h%() ). ,T t op-
PP?JH Halyas AEselved I SRR 4The QAP SPUE9PYASH

wash&d th)Ma‘H(D@@)ahhéﬂﬂr@ Qc})rnh@rmr/iQOirp h@tér dr@gﬂrr;ﬂéﬁd brine

shown bel ow, was prepared as foll
(19601, odbed overivioPEr@0d / mnceptated to recover 0 77g of product. 1H

NMR (400 MHz, chloroform-d) 6 1.03 - 1.17 (m, 2 H) 1.19 (d, J=7.05 Hz, 3 H)
1.29 - 1.46 (m, 2 H) 1.69 - 1.91 (m, 5 H) 2.23 (d, J=7.05 Hz, 2 H) 2.38 (i,
J=12.23 Hz, 1 H) 3.60 (dd, J=11.61, 9.12 Hz, 1 H) 3.67 (s, 3 H) 3.78 (dd,
J=11.82, 4.35 Hz, 1 H) 4.85 - 5.04 (m, 1 H) 7.07 (d, J=8.71 Hz, 2 H) 7.33 (br.
s., 2 H) 8.52 (s, 1 H) m/z= 483.1 (M+4).

Step 5. The title compound of Preparation 3 was prepared as follows.
Methyl {trans-4-(4-{[(3S)-2-{oxy}propyl][(4,6-dichloropyrimidin-5-yl)carbonyl]-
amino}phenyl)cyclohexyllacetate (0.8g, 1.66mmol), potassium carbonate
(0.469, 3.33mmol) and 200mg of molecular sieves were mixed into 41.6ml of
acetonitrile. The mixture was added to sealed tube and heated at 80°C
overnight. The reaction mixture was concentrated and then diluted with
EtOAc and water. Separated layers and washed organic layer with brine, then
dried and concentrated. Columned product on silica in 40% ethyl acetate in
heptane to recover 0.22g . 1H NMR (400 MHz, chloroform-d) & 1.06 (d, J=7.05
Hz, 3H)1.10-1.25(m, 2H)1.42-1.55(m, 2 H) 1.73-1.98 (m, 5 H) 2.26 (d,
J=6.64 Hz, 2 H) 2.41 - 2.59 (m, 1 H) 3.69 (s, 3H) 4.27 - 4.42 (m, 1 H) 4.45 -
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"~Y 0 O ON NLNJC, OH Methyl
[trans-4-(4-{[(3S)-2-{[tert-butyl (di methyl)silyl]oxy}p

WO o9i0]d462t, 6- PCT/IB2008/001963

di chi oropyri m di n-5-yl ) carbonyl ] am no} phenyl ) cycl ohexy
| ]Jacetate (0.95g, 1.6mmol), from Step 3, and 7.4nl of
| % HCl - net hanol (3nlL of 36% aqueous 5 HCI and 97nlL of
net hanol) were stirred at roomtenperature and
i1 or WAL G= i(QN LA
O R AR I R ERIOT a8 ] P
mizers44d.8g+ed i nto Et CAc (200ml). The Et QAc sol ution
was washed with NaHCO3 aqueous sol ution (2x100m ),
water (100m ) and brine (100mi), dried over MgSHM and
concentrated to recovelp@ndfioffs Product. 1 H 10 NMWR
(400 MHz, chloroformd) b I.03 - 1.17 (m 2 H 1.19

(Methyt 2-(@5 4HA-cldord)-5-aixopB 8-ditydie pyrimido[ BA-fil 164] oxakepin-
(m 5H 2 2.38 (t J=12. 23
Hz, 1 H 3. )-Sylyorogheny)] xyhaggtatle 57" (5 3
H) 3'78(d0l|\'l J=1cfl.82, 4.35 Hz, 1 H 4.85 - 5.04 (m |
H 7.07 ( .71 Hz, 2 H 7.33 (br. s., 2 H 8.52
(s, 1 H @z J10(MH4). 15 Step 5. The title
conpound £ tion_3 was prepared as foll ows.

Met hyl

[trans-4-(4- ' a\, chl oyopyri m d
in-5-yl)car I ' s tate
(0.8g, 1.66mmmD pot agsi um car bonat e 469,

3.33mml ) and 200ny of nol ecul ar si eves re m xed

0B oG S B LA £, B
6(5tHol)-B+ludrophiere/egslohexy prtictate eshavnal abbes, Was preshred as

with EtOAc and water. Separated |ayers and washed
fol}pWani c 1 ayer with brine, then dried and

co r 4l b j t

CoSFEL MBS RUa Sy L o
28/8mmol) ivarefasideddp dsdlutién fl 4-trehdB-fludeopttertdl (3.0g10 -
2%{}1%%@@ ?cézp’to g.lﬁé_ rég% i Ssnﬁxr?Hyez y;\% f%hé%_%g%@%ste&%rgture
fo3-18hdirs. JvHler 1§5mL2)én62Et(mc G odmid - Were-adtedMhe organic

2009/ 016462 PCT/1B2008/ 001963
layer was separated and dried over MgSQ4 and concentrated to give 1-
(benzyloxy)-4-bromo-2-fluorobenzene as a yellow solid 7.06g.
'H NMR(400MHz, CDCl3): & 7.24-7.41(m, 5H), 7.20(m, 1H), 7.16(m, 1H),
6.82(m, 1H), 5.10(m, 2H).

Step 2. Methyl 2-(4-(4-(benzyloxy)-3-fluorophenyl)cyclohex-3-enyl)

acetate, shown below, was prepared as follows.

: —0Q
O
F

Pd(PPhs)4 (16.2mg, 0,014mmol) and CsCO; (142mg, 0.428mmol) were

added to a solution of 1-(benzyloxy)-4-bromo-2-fluorobenzene (130mg,
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4.70 (m 2 H 7.17 (d, J=8.29 Hz, 2 H 7.30 (d, J=8.71
Hz, 2 H 876 (s, | H nlz= 444.0 (M+tl). Preparation

W@ 2@9NBt4by | PCT/IB2008/001963
2-(4-(4-(4-chl oro-5-0xo0-7,8-di hydropyri m dof 5, 4-flf
1, 41 oxazepi n-
6(5H) -yl )-3-fl uorophenyl)cycl ohexyl )acetate N O O N
NO~PO F O Mthyl

o.]aegﬁwméz)léﬁd GhARYP2229%9r, 5 58t MEtnaPY 8 o0did b Borbidd-b1 4

yIRyBldhext3-eBylldaatatep 80rig, QY23 Trheoy), showh dtetow sdmin
above S _pr.e as 10f llows. Step 1. 1

IR BR P RGO HL I ErRReIa R 4R o8, B0l ) and K20CB
(3.98g9, 28.8 ) were added to a sol ution of

4- br ono- 2- f | uor gphenol (5.0g, 26mmol) in acetone. The
reaction m § stirred at roomtenperature for
18 hours. \Water (100‘KrL) and Et OCAc (#6Qpl) were added,
the organic Iaye mas separated and \dri ed over

(benzyl oxy) - £4- broﬁo- 2-f| uyr obenzéne as & dJ ow solid
7.06g. 1 H NVR(400MHz, : > .41(m 5H),
720(m 1H), 716(m 1 H,~6/82(m 1 H), 5.10(m

ZH%": Met h
in 4 'E?é‘?“s fl uor ophenyl ) cycl ohex- 3-enyl)

20Tﬁ§?é thn r‘ﬁb@t‘ﬁé was ?é”l’lux\éESNlﬂf §ﬂi’rﬁh§¢ona24 heutowes-M3 \
O F Pd(PPh3)4 (16.2ng, 0,014mml) and CsCO3 (142

stpweBarsirgd praduct a dhedesasfien Bwiturd was spoled, diluted with

- 4- - 2- 39 MO

AR P Bl A ELARE G pf g e
c&xde‘ifrtt(a‘ﬂedl 'Ehé5c:|tudér raaRiriay was, puridiedi byxerorreitadraphy (129 silica

yl ) cycl ohex- 3- eng /2 acetate (100ng, 0.357mm1), sh
g@é;qywmﬁ@ted with 5-10% EtOAc : heptaneé) to give methyl 2-(4- (4-
(benzyloxy)-3-fluorophenyl)cyclohex-3-enyl) acetate as a white solid
(110mg). H NMR(400MHz, CDCl3): 8 7.28-7.42(m, 5H), 7.10(dd, 1H),
7.0(d, 1H), 6.88(t, 1H), 6.0(m, 1H), 5.1(s, 2H), 3.66(s, 3H), 2.38(m, 2H),
2.3(d, 2H), 2.2(m, 1H), 2.1(m,1H), 1.9(m,2H), 1.4(m, 1H). m/z= 355.4(M+1).

Step 3. Methyl 2-(4-(3-fluoro-4-hydroxyphenyl)cyclohexyl)acetate, shown
below, was prepared as follows.

—Q
HO

F
Methyl 2-(4-(4-(benzyloxy)-3-fluorophenyl)cyclohex-3-enyl)acetate
(520mg, 1.47mmol) was dissolved in ethanol (15mL) and EtOAc (15mL).
20%Pd(OH)./C (150mg) was added to it. The reaction mixture was shaken
under 50 psi hydrogen for 20 hours. The mixture was filtrated through
diatomaceous earth (Celite®) to remove catalyst and then concentrated.
The purification was done by chromatography (12g RediSep® silica gel
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prepared as described in Preparation 4A, 0 ---_o /B

o 5 in THF(2nL) under nitrogen. The reaction m xture
woer®nefsbzuxed with stirring for 24 hours. LC MET/EB200840891963

desired product. The reaction m xture was cool ed,

diluted with EtOAc (30nL), washed with water and

brine, dried over MgSO4 and concentrated. The crude

mat erial was purified by chromat ography (12g silica 10

odiGinp el pEYORS, ihddIn U ES YrFLeLABo ERGREARBDtdR) 8 Yhe

enz

methyd ak(eF(y.L()aey\ziIlohye))G-ﬂuerqdh)en&beymmms-a\y%bemte akiad

e Al e g el Code T o
1. 5{63(s 58, 2982 5m 3, 24,008, 261) 1:81%%%%%’#}*2’:
5 1.868, WMt 2(mitH Bt ep/z3.26%:3 KlMH)
2 £ Medi S R BRSO SBES ey BRI Ref s ¢

cy'):%ﬂékk/l )dcétatd, %h()b\ﬁﬂl?é’lbﬁ/x%s%ré ared as follows
op

uor enyl )cycl ohex- 3-enyl )acetate (520ngy, 1.47mol)
was di ssolved in etl (15nl) and ECPAc (15nL). 20
20%°d( OH) 2/ C (150nm) added . N eaction

anol

m xture was shaken r 20
hours. The ngx uf g VAL '0' di at omaceous
earth (Celit&f¥g st and then

concentr at purification was done by

chr omat ogr aph 29 Redi Sep(r) silica gel 40 WO

2009/ 016462 @CT/TB2008/ 001963 col um (Tel edyne | SCO,

Lincoln, NE) with 5-10% Et OAc : heptane) to give
Toret $tirred solution of phenol (310mg, 1.16mmol) and TEA (0.24mL,

10 175k ] BRLBY @Sy ad hHSEEBRRY A ahab LiioR RS
1.46mmol) dropwise. The mixture was stirred at 0°C for 2 hours. The
reaction mixture was washed with water (x2) and brine (x1), dried over
Na,SO, and filtered. The organic solution was concentrated and purified by
chromatography (12g silica gel column with 3-15% EtOAc : heptane) to give

15  methyl 2-(4-(3-fluoro-4-(trifluoromethyisulfonyloxy)phenyl) cyclohexyl)acetate
as a colorless oil (380mg). m/z= 397.4 (M-1).

Step 5. Methyl 2-(4-(4-(2-(tert-butyldimethylsilyloxy)ethylamino)-3-
fluorophenyl)cyclohexyl)acetate, shown below, was prepared as follows.

F
NH
0 B |
o— O—Si—
20 A mixture of methyl 2-(4-(3-fluoro-4-(trifluoromethylsulfonyloxy)phenyl)

cyclohexyl)acetate (190mg, 0.477mmol), 2-{[tert-butyl(dimethyl)silyljoxy}
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colorless oil (320ng). 'H NVR(400MHz, CDClI 3): 6
6.80-7.0(m 3H), 5.58(d, 1 H), 3.63(s, 3H),
w2446l m 1 H), 2.4, 2.2(d, 2H), 1.8(m 3H),PCT/IB2008/001963
1.6(m4H), 5 1.4(m1 H, 1,12(m | H. nlz= 265.3
(M1). Step 4. Methyl
2-(4-(3-fluoro-4-(trifluoronethyl sul fonyl oxy) phenyl)
cycl ohexyl ) acet ate, shown bel ow, was prepared as

B (1000 15D gy arbonste 187 pB,0 F58HhmoD
palﬁﬁil.m? 3outzte I(’I ‘:m@l—@@ljf&mﬁﬁrﬂ_and\@é-m&i(%mg 1 3.048mmol) in
AR50 R oo B i
hd(]]rrlé.te gﬂg%)él?a%h%%d@léd“ leref mgﬁ@ﬁ%ﬁ@ %&He‘&%ﬁﬁ‘ﬂvﬁtar (2x),

and f tere e organic so
satarated aqeedusbeink, ariedmyer sodidnbgultdie amdtamg\capingted Ta@fford

' l | GF h@ﬁronggtoapéqphvag g snhlcsao/ge co umr:I iy %gg/o I[:]FC%A ;I)’c\{a%e)
af?orﬁéd %%eth}/@w(és(z‘ ‘teHiduang mfahfwk%)tﬁ@mgmng?ﬁ@ny

cycl ohexyl)acetate as a colorless oll . mz=
fliggophen)- qgclorgp@ba@ataweashg|I|ght—ye|low oil, 110mg. TH NMR (400

MFi, SRR o AT D alSRREED B Bl Gl Sv
3. 2 mpaH dz 852 thl OMp-2.4,22.0d, 2615-1.86(m218), -1.84mf) SA)Kt ur e
1 zl(m4ll'd)31f1|(abr1bl)40 B88ts, PHID-8ht ﬁﬁ)s m/eched- 8y bhenyl )

cyﬂ ?)héa t %&% @t@%@\ﬁ%@ﬂ sz oxy Jm%%"%y%%tggl) (311%462

dlEﬁFo'td;B@mﬂmc&aémoxammeﬁﬁlmobﬂxéﬁym:yclbh@iﬂméte shown

cesi um car bonat e 0.525mmo1), palladium
b%le\éfta'@éq@liafﬁé ﬁfgﬁa\g%”gn and (X- PHOS) (23ny,

0.048mml ) in g
N
O
F o) \

O\ 7
X

A mixture of 4,6-dichloropyrimidine-5-carbonyl chloride (82.5mg, 0.390),
methyl 2-(4-(4-(2-(tert-butyldimethylsilyloxy)ethylamino)-3-fluorophenyl)
cyclohexyl)acetate (110mg, 0.26mmol) and TEA (0.054mL, 0.39mmol) in
THF (2mL) was stirred at room temperature under nitrogen for 14 hours.

The reaction mixture was concentrated to remove THF. The residue was
diluted with EtOAc, washed with water, dried over MgSO, and concentrated.
The crude material was purified by a 12g silica gel column eluted with 3-15%
EtOAc in heptane to give methyl 2-(4-(4-(N-(2-(tert-butyldimethylsilyloxy)
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tol uene (5nL), under nitrogen, was heated in a seal ed

tube at 120C for 16 hours. The reaction was cool ed,
walztoavedel nt o Et OAc, washed with water (2x), 5PCT/IB2008/001963

saturated aqueous brine, dried over sodiumsulfate and

concentrated to afford a dark oil. Chromatography (12

g silica gel colum, 3-15% Et OAc : heptane) afforded

nethyl 2-(4-(4-(2- (tert but yl di net hyl -

oo S YR, Simperamide S ugrnhenyboxiohepy)
acstate 4 tologless offl (BIMRg() 400 z= I998,2 (NZDGIB) b 7.2(m 1 H)
6. %@HT'} 1;q;% t@le\;)c%%@.{m:{_?)flpr,gbpag@thp 4gva§( ;arep%r_ﬁd ag f@%

4rah')|C| ﬂa dié&éﬁe gﬂ}ser)ﬂ 3!7\/Zadsgfénéﬂéld’'ezci(4z)l\<7+F a )%oﬂn(uﬂh o*'ﬂ%eth&eﬁﬁﬁ 34-(N~(2-

5 (tai{omxlmemylsuxlosy)etrmmBedm;orqpysm|gimx5~perbqp4aynuao)53-

B OhoR Al iacata a0 T 8k RIS Y s The
mﬁtureNNQs sfirrbd di28PC@or 50 Rin@ekd Phdteddibg nQFxture Was

6- di chl oropyri m di ne-5-carbonyl chloride é 5ny,
C@C@g‘@)ated tretgipove solvent. The residue was dissolved in acetonitrile (1

) 6PERERIPIISTROLE BT BY aHis sl Fgb B N ymilan

10 smfdrol Obduts, EBXFUMBN)L)iand Whiter((26#L )Wefe sddéd &siradction
room tenperature under nitrogen for 14 hours. 20 The

mixidra:. | Bhe proanic Vs vassenanaiegtang dued enerMaBidh, anthe

YRR ol e R Rt Plfte B9 30 Bt ¥l

elutexd withi30-8@bizt@Ad Roheppthine o gole methyina-(@H4t-@dchlbtdis-oxo-

7 3-dhvarpnyimiao b AT Al S I ot iapsphenyisyclohexyl

15 aé’&Q% 9%@@%&5@{ g?ﬁ%@?’f’ﬁ?ﬁ‘}%-?gi boxani do) - 3- f | uor op

henyl)cyclohexyl)
Preparation 4A
Methyi 2-(4-(4,4,5,5-tetramethyl-1,3.2-dioxaborolan-2-yl)cyclohex-3-

enyl)acetate

P

Methyl 2-(4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)cyclohex-3-
enyl)acetate was prepéred as follows.
NaH (9.2 g, 384 mmol, 1.5 eq) was suspended in THF (850 ml). This
was cooled to °C and trimethylphosphonoacetate (40 ml, 277 mmol, 1.1 eq)
25 was added dropwise keeping T<10°C. Mixture was then recooled to 0°C and
stirred for 15 min. Then compound 1 (40 g, 256 mmol, 1.0 eq) in THF (300
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30

acetate a colorless oil (60ng), mz= 598.2 (M+l). Step

7. The title conmpound of Preparation 4 was prepared as
w0 00vowEs2 4M HCl in di oxane (0.5n) was addedP@DIBR2008/001963

solution of nmethyl 2-(4-(4-(N-(2- 5

(tert-butyldi met hyl silyloxy)ethyl)-4,6-dichloropyrimd

i ne-5- carboxamni do) -3 fluorophenyl)cycl ohexyl)acetate

(30ng, 0.05nmmol) in nethanol (1 nmL). The m xture was

m&;viééé 540&d deotiwib QrTﬁ@ré%d%herﬁr Jr@%ése L@BvE} X er

concentrated to renove ven e residu
alkbvdisg itie dvarm m:mmmtetmpémtt(xm 'Fhe rmxtdré\Ees pouréd mm water

(oGO gD i B TS s Yite Bobiiey b
c?gﬂﬁé lh?eoff\ﬁ%bkf?ﬁcte@\ﬁlw Eﬁa%%g@o@ PR He &aﬁsrnéﬁe&gan.c

parated and dried over concentrat ed
lagensdeeresdriad dilaxG{3.) @undi éva@@rmda Yiglds B11iGg of ehetbyl 21+

(s EiSertaShsishstells] IR (CbeL S8Ry 5 1.78
(of, APYS 2. GVQ@[Z‘H 2de &, éﬂd? 3.68 (s, 3H), 3.99 (s 4Hg 5.65 (s, 1H)
oxazepi n-6(5H) -yl )-3-f uorophenyl)cyclo

e o 2o rlasalans oy Qoo e baiado 48 1B1g) and 10%
PEICTRIA WAL RHT SBopa) was apded jo EIOAG (1 \h The epgten

midere- Was G@gbé@@ﬁéﬁd @ HQbéﬁno_n was 200ty Thid-W4s 6tirdd over
5 5-tetranethy

night ahropny tearepewaéwr@x The r@ﬁwé@@tufeewaﬁiﬂtsr%bawdc%{%e and

rninégdﬁQ_l'Eﬁ Fé% (l'g%e?hljgate?iﬁ BV%L Fileéﬁtg%@ 1@“5!‘%@%?2 -(4-

(1, 3-ditxairnig)bysiphexytacetate e quu\m (CDICR, ﬁmolMHi) 31685 (m,

2ﬁiaﬁ'§? 6 DB BTN, o T W, 1 2. ThEnEBbrpBaks )

Qg 56 nmol, 1.0 eq) in THE (300 43 WO
2009/ 01 462 PCT/ | B2008/ 001963 m ) was added dropw se.
Thidletad (el , ﬁhﬂdmxalmer)awclehexyhadetatel(5m1gm23ﬁ novwaing.0

ed @ A Meldtn RN BTPRIE WasS00lif 1ThE Ung IRTHEPH 51,
2.8 mol, 12.0 eq) was added dropwise in 2.5 hours keeping T=0°C. The
reaction mixture was stirred over night allowing it to warm to room
temperafure. Then water (1 L) and EtOAc (1 L) were added and the layers
were separated. The aqueous layer was extracted with EtOAc (1 L). The
combined organic layers were washed with brine (1 L) and dried (Na,SO,).
The mixture was evaporated and purified by column chromatography (silica:
EtOAc/heptane = 1/4). Yield: 21.9 g, 54 % (clear oil) of methyl 2-(4-
oxocyclohexyl)acetate. 'H NMR (CDCl3, 300 MHz) 8 1.50 (m, 2H), 2.16 (m,
2H), 2.36 (d, 2H), 2.38 (m, 1H), 2.39 (m, 4H), 3.71 (s, 3H)

Methyl 2-(4-oxocyclohexyl)acetate (8.13 g, 47.9 mmol, 1.0 eq) and 2,-di-
tert.butyl-4-methylpyridine (11.3 g, 55 mmol, 1.15 eq) were dissolved in dry
DCM (300 mi). To the reaction mixture Tf,O (8.35 ml, 50 mmol, 1.05 eq) was
added dropwise and stirred for 2 h. The reaction mixture turned from orange

to green while adding Tf.O and after 30 min a suspension was formed. The
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(500 M) and EtQAc (300 m) were added, the layers

were separated. The aqueous |ayer was extracted wth
WER@NO1§4400 ). The conbi ned organic 5 | ayer SPEETE2008/001963

dried (Na2SO4) and evaporated. Yield: 51.6 g of nethyl

2-(4- (1, 3-di oxal ane) cycl ohexyl i dene)acetate; 1H NWVR

(CDCI3, 300 MHz) b 1.78 (q, 4H), 2.37 (t, 2H), 2.99

(t, 2H), 3.68 (s, 3H), 3.99 (s, 4H), 5.65 (s, 1 H

su%‘?%ﬂ%ibn% gl(érgg/o éﬂgolf%'f %t?)eo Wé% %Uﬁgdnjait%cf (‘;@%@%ﬁﬁg&?e was

d|mm~m;d troDEMIROQ thi)land flikerede@beifittrate Miasexaporatada

VSR AACHS 8% Green San-Paln angbule SHoHo et o
sUoX8KS)cyBRNkLIS-Ehfishctate. Ol NMR podc IsoéewIH%l&h 92 (m,

filtrate was evaporated. Yiel
5 Zhiehls (m, 2H), .37 8d.2k) 2.3 &nc 2t ochdRyouddt)aBd5 (§H3NI§AR

300 Miz) 6 1.35 2H), 1.57 2H), 1.76
5%%&%{5) 1.82 ()m 1H), (2m22 (ED oH) | 3(215 (?) 3H)

1 5, L | -3- 1
EMé’th?ﬁZg étrmh%rdkﬁéthyl sulfonylox i:;yclohex 3 er%yl)acetate gz 9g,

i oxal ane) cycl ohexyl) acet at e

7Aoo 1 oa pREBSELERIbemN HOTT . 65,8 Mo 8 a<OAC
(2320 Znd g 306 Ml Bdchtpnin 6.6 21T Hmpl .43 8 were

10 d«sszméd PDMSO wsi) S The ireactibrovitturei vga balbbledwthwgugh with
warmto room 20 tenperature. Then water L% g‘&t
-ﬁlﬁ ed.

Nzgepfor(p mn thegorated #e 50Me ang\alifred f%?@
reRg T AR o Ry Tip0Y) & ERGACSAND I el Fidda Sy
lawd v}gbreesép@lﬁéj&(ﬂl)e aﬂﬁms;ﬁayeuwes mtr_af&dp(qitl'aEthAa(ﬁDO ml).
mm_chr omat o i ; .
bt e Ters Werb arareg it &ines Bt mpiang g

15 (I\Fa‘é%glﬁghl%e Foldrelraosemorbehrsd bagRPbPeoliMR |

c?(rqmamgraplzy @hc(aTEt@Aev)heptarﬁg— (ﬁéS)A, Nfield3975 ¢,45% H)rown-

veflyth o il LA R atTeh i Fatd ko bornllid 11 s

yl)bycféﬁemﬂi’ényl)bcéfatéquWR (@@@lglzséﬁﬁrvm%@wzs gX}Mz(Héo@ 77

he reaction mxture T

3), ée§3 as1b 2:Lidaa. Hﬁb@v\]%@“ahﬂ)(s?tm (red2Hpr2.56 (d, 2H),
t df t
20 3'%2;??@ aﬁﬁ-%“ﬁ% ure turned fromorange to green

and after 30 min a suspension was
formed. The 44 WD 2009/016462 PCT/ | B2008/ 001963

Example 1
Methyl {trans-4-[4-(4-amino-5-0x0-7 ,8-dihydropyrimido[5,4-f] [1,4]oxazepin-6-
(5H)-yl) phenvllcylcohexyl} acetate

\

>/,_

25
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suspension was filtered and the filtrate was

evaporated. Crude m xture was dissolved in DCM (200
workgooandéf i | tered. The filtrate was evapor at edPCIVIB20¢R/001963

14.3 g, 99% (green sem -solid) of nethyl

2-(4-(trifluoronethyl -

sul f onyl oxy) cycl ohex- 3-enyl )acetate. 1H NVR (CDC13,

300 MHz) 5 1.92 (m 5 2H), 2.18 (m 2H), 2.31 (d,

2H?’he g?_@ﬁfe/éﬂﬂ nfethyl {fraf€-4( M 4larbho-2085-7 §-dinddtopyrithidé
[5,21-—(] 41 @icmafszm\r-@}(ﬁfl)qw phenyiiegicbhay)E scdtates sh8warapdoyacwbs
at e 18‘6‘8 72.4 mmol, 1.0 eq),
Pfspézeéﬂz% WS0) di boron (16.7 g, 65.8 nmol, 0.9 eq),
K%%olLﬁlglll o? ngeth%g@raﬂmq\ﬁ-e@ -Shi&8)5-8RE- 7P81§ %ﬁmxé&%@, -f]

re 10 di ssol ve
[1 M])Oxazeyanfﬁeéﬁﬂ)ryi)pmxlﬂwc@hmgl} aobtatedrar Mragarationt, (5.29

d th heat t d
0.0 850fin oM RBABia PRICTE (120 mEP S BB i
teFgensturé &8t 24 howrer Q'h@qﬁaétlcﬂrﬂm&tbn% wha¥8hSeRit&d in vacuo,
separ ated. The aqueous tt‘?ﬂ/er was extracted wth Et OAc

difuged inte FEtOATHE Ld,o\mhww yatere satwyated ageieouadsineddried

oViirsouPlh Sfipe e ipnsaPifpd iR tis 0RO e st esibeitias

ar( éfflwmﬁa seHdOAWag PARGVIR (50@MHZ CECH): $8.25 (8, 14P %16 (br

br own- eIIowmI)ofma

o b7 3B (A, B T S it p 751 (5 5211) o BB Ao 2, 3.98 (m, 2H),

PSP Zh oD ZETIA. B TN, o L 9 g

2H).Hn/z 2.414.3 (M+1) FﬂGsoMMmanéﬁ)?:O 20%01)(d, 2H), 20

3.67 (s, 3H), O (t, 1 H. Exanple 1 Met hyI

{trans-4-[ 4- (4 am no- 5 0Xx0- 7, 8-di hydr opyri m do[ 5, 4-f
[ 1, 41 oxazepi n-6- (5H)-vl | cyl cohexyl acetate N
NH2 N - O- O 25 45 WO 462 PCT/ 1 B2008/ 001963

Thearsedpb(dh-d mimd-Bydxo-7,8-dihydropyrimido]5,4-f[1,4]oxazepin-6(5H)-

{trans-4-[4-(4-am no-5-0x0-7, 8-di hydropyrimdo [5,4-f]
[ 1, 4] oxazepi n- G-Mﬂ&i@wﬁﬁéﬁ@xyl} acet at e,

shown above SNH2

oy ]

The compound {trans-4-[4-(4-amino-5-0x0-7,8-dihydropyrimido{5,4-f]

[1,4]oxazepin-6-(5H)-yl) phenyl]cylcohexyl} acetate, shown above, was
prepared as follows.

A stirred solution of methyl {trans-4-[4-(4-amino-5-oxo-7,8-dihydropyrimido
[5,4-] [1,4]oxazepin-6-(5H)-yl) phenyljcylcohexyl} acetate (5.05 g, 12.3 mmol),
from Example 1, and 1N aqueous lithium hydroxide (36.9 mL) in p-dioxane
(96 mL) and water (27 mL) was stirred at 50°C for one hour. After cooling, the
reaction solution was adjusted to pH ~ 3.5 with 6N aqueous hydrochloric acid

and the mixture was concentrated to near dryness. This residue was slurried
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prepared as follows. A solution of nethyl
{trans-4-[4-(4-chl oro-5-0x0-7, 8-di hydropyri m do[ 5, 4-f]

WG 24090146 Dxazepi n- 6- (5H) - yl ) phenyl ] cycl ohexyl } PEE28082001963

fromPreparation 1, (5.29 g, 12.3 mmol) in 0.5M
amoni a in p-dioxane (120 m-) was stirred at room
tenperature for 24 hours. The reaction m xture was
concentr at ed in vacuo, diluted into EtOAc (1 L),
m PR b i, AR S Lol SRS Suaf [2820 m)
etidif G030 sl )tard me'mimmmnd t@sfﬂbﬂj e fitfef covhpdendsas ad off-
504.1HN|\/B 3): 682§s,1}—%,8.16
whitsr soligl, 458-9., R((GOOM#)IZ DMB©-go); 5892 (.18, (68 (s,

2*37#1%"9%@? (ihzai i o oot 2oth o s

() 510, 4182 (@PPH), 1108 (6, 2. v M7 (1980). 34CHMO. Ak Enge
nM . Exanple 2 {Trans-4-f
526(3468M)no 5 oxo- 7, 8- di hydropyri m dof 5,4-fl f
1, 41oxazepi n- 6(5H)- yl)phenyllcycl ohexyl} acetic acid
NNH OO N OH The compound
{trans-4-[4-(4-am no-5- (Exar_r_ngs 3di hydr opyri m do[ 5, 4-f]
20 en 6- ] cyl.coh l

{trans-4-
[5,4-f] [1, 4]oxazep|n6(5H) yI)
acetate (5.05 g, 12.3 mmol ), fr
aqueous |ithium hydroxide (36.9
(96 m-) anguwater (27 ni ol at 5@C for one
hour. After/ coolbng, tkh reet i ol uti on was

adj ust aqueous hydrochloric acid

oh

and t Ated to near dryness. This
[ 46 009/ 016462
PCT/ | n vvater (40 m-) for 1 hour,

filtered=tNe solids washed with water (2 x 20 rrL)
ether (3 x 38 and dried in vacuo to afford the
title conpounda an off- white solid, 4589 1H NMR

The compound (trans-4-{4-[(8R)-4-amino-8-methyl-5-ox0-7,8-
dihydropyrimidol5,4-f][1,4]oxazepin-6(5H)-yllphenyl}cyclohexyl)acetic acid
was prepared as follows.

A mixture of methyl (trans-4-{4-[(8R)-4-chloro-8-methyl-5-ox0-7,8-
dihydropyrimido[5,4-f][1,4]oxazepin-6(5H)-yllphenyl}cyclohexyl)acetate, from
Preparation 2, (1.50g, 3.38mmol) in 0.5M ammonia in dioxane (20mL.) was
stirred at 50°C, in a tightly capped flask, for 6 hours. The reaction mixture
was concentrated to give a white solid, which was carried on to the next step
without further purification. LiOH (247mg, 9.89mmol) was added to a
solution of the white solid in THF/MeOH/water (30mL, 3:2:1) and then the
resulting solution was stirred at 23°C for 18 hours. 1M HCI solution was

added to reaction solution to adjust pH to about 3. 20% i-propanol in DCM
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2H) 7.21 (s, 4H), 4.56 (m 2H), 3.92 (m 2H), 2.42 (m
1H, 2208 (m 2H), 1.755 (m 5H), 1.42 (g, 2H), 1.05

W@ e09AH62 mz = 397.3 (M+l). 1C50 19.1 nM (r aPQEIB2008/001963

5.2-63.6 nM. Exanple 3

(Trans-4-{4-[(8R) - 4-am no- 8- net hyl - 5- oxo- 7, 8- di hydr opy
rimdo[5,4- 10

fl[1,41loxazepi n-6(5H) -yl | phenyi }cycl ohexyl)acetic acid

1?ﬁmL§W€%%®T%?§tré\é§ nrneﬁgh mT{iﬁnf Ogﬂoxgﬁ'ap g layer was

sebatna’d;d(nm‘ dried ofy& Mg lard oamma’(eﬁ («5 lg)veya }:pl\tlanyl }cy
ow;’%{q‘i é \&@a Cﬁg%%p?%hgomw’?ogrg{)ﬁy %Og, sahca gel COY\an) WIth

o) \O
m%ﬂ?]é}gﬁm‘bm 4rdris 358 Aﬁoﬁlf Rt 8ol 2 ﬁJrﬁé&BQ /6]3 p?1 the

ropyrimdo[5, 4-f oxazepl n-6(5 yl eny
ccm’npberxcyl )'rdz=e4‘Ht e(MH))MHFNMBa(ﬂ@OlMHZZME'I]-lBN@.L ds) & ppm

di e
130128 (2t S Teb i, ShG e fq’a%??)%%ﬁzé H) 1.75 -
t t { {

B o AL 2 LT QL 2E 2 485 RN 80 3. A 2
H2@.94 1 ﬁ@&t(m u1r HhérZﬁo@i i2f HE at31o(al, 2LH)BI1724 7)), 1Cs0 19.3nM
9. 89 added to a solution of the white solid
(rﬁﬂg%%%mter (30nL, 3:2: li)l and then theI |
resulting solution was stirred at 23C for 18 hours. |

M HCl solution was added to reaction solution to
adj ust pH to about 3. 2Exampledpanol in DCM 47 WO
P O .

separ at ed ﬂﬁnmo&w@@lnca(sm-w&%yﬂwd@ﬁwyabé@k@d to

give a soli1d. Purifrcation was done by chromatography
(80g, silicg._gel Nk& um) with net hanol / DOM from 2- 6%

to give a(\?vhi \ sol'bd 121 Ong(89% as the title

] \/«'OQ >:

The compound methyl (trans-4-{4-[(7S)-4-amino—7-methyl-5-oxo-7,8-

dihydropyrimido[5,4-f][1,4]Joxazepin-6(5H)-yllphenyl}cyclohexyl)acetate was
prepared as follows.

Methyl (trans-4-{4~[(7S)-4-chloro-7-methyl-5-0x0-7,8-dihydropyrimido[5,4-
fl[1,4]Joxazepin-6(5H)-yljphenyl}cyclohexyl)acetate (0.22g, 0.496mmol), from
Preparation 2, was diluted in 24.8m! of 0.5M ammonia in dioxane and heated
to 50°C, in a tightly capped vial for four hours. After completion, reaction was
concentrated to recover 0.26g of methyl (trans-4-{4-[(7S)-4-amino-7-methyl-5-
oxo-7,8-dihydropyrimido[5,4-f][1,4]oxazepin-6(5H)-ylJphenyl
cyclohexyl)acetate. 1H NMR (400 MHz, chloroform-d) 3 ppm 1.04 - 1.26 (m, 2
H) 1.33 (d, J=7.05 Hz, 3 H) 1.40 - 1.60 (m, 2 H) 1.74 - 2.04 (m, 5 H) 2.26 (d,
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5 conpound. mz=41 1.1 (Mt1l). 1 H NWR (400 MHz,
METHANOL-d4) 8 ppm 1.11 - 1.25 (m 2 H) 1.36 (d,

wWQ 20981646% , 3H) 1. 53(q, J=12. 88Hz, 2H) 1. 75- 1. 96 (PGT/BB2bI)8/001963
2.21 (d, J=7.03 Hz, 2 H 2.46 - 2.58 (m | H 3.80 -
396 (m 2 H 4.92 - 5,03 (m 1 H 7.25 (d, 2 H 7.31
(d, 2 H 8.17 (s, 1 H. 1C0 19.3nM (range 7.0-30.4
nM . 10 Exanple 4 Met hyl

Jérﬁltérﬁ?g%[ g@?“zhé 19)644mA™ P 38R hy $08% % 16 Gndi YU Y
4.78 [rh, 21dpaze pd =& BHHzy R HHe R Kd cird. 20 elzy R F @22 (s 1 M)
b 6P 19 St v oty w5

di hydropyrim do[ 5, 4-f}[ Egg,a@%gepl n- 6(5H) -yl ] phenyl } cy

cl ohexyl)acetate was p as follows. Methyl

( t r @irang-4£{4-[{1)S}-amindd7emethyl-beixoyT, SEdlbvdroﬁvmnmofggdf op
yrim do[ ; .
f1[1,4]o0 : YA 1l - ! i) et at e
(0.22g, O. 496mm|ﬂ;).|2 from 20 Prepar ation 2, was

di | ut ed i/ nml o6f 0.5M anmmoni a i n di oxane and
heated td 50C\\ i tightly capped vial for four
hours. A1§er tion, reaction_was concentrated to
recover O.

(trans-4-{4-

hy. .
m_ il
0xo0-7, 8-di h oprlmdo fll1 oXkazephn 665H) yl]lp

henyl cycl oheXyl )§cet at e. H NMR (400 ,
chloroformd) Spp 104- 126(m 2250H) 1.33 (d,
J=7. 40 - 1.74 - 2.04 (m 5
H)sze Q@mpaund 4 Wﬂ@d@@%ﬂ@@@@@b@@%@oﬁ%s

difyoRyitiiol i Aézen8h Mohehll sYpPRokipceto acid was
préparetPastollosH) 7.29 (d, J=8.29 Hz, 2 H 8.22 (s, | H)
Lithium hydroxide (11.3mg, 0.472mmol) was added fo a solution of methyl
(trans-4-{4-[(7S)-4-amino-7-methyl-5-0xo0-7,8-dihydropyrimido[5,4~
fl[1,4]oxazepin-6(5H)-yllphenyl cyclohexyl)acetate (50mg, 0.12mmol), from

Example 4, in 2.76ml of THF/methanol/water(3:2:1) and the resulting solution
was stirred at room temperature. After completion, reaction was acidified with
1N NaOH until acidic pH, and concentrated reaction mixture. EtOAc and
water were added, and repulped product for two hours. Filtered and dried to
recover 2.1mg of product. 1H NMR (400 MHz, DMSO-ds) 8 ppm 0.99 - 1.19
(m,2H)1.08(d,3H)1.33-1.53 (m, 2H) 1.57 - 1.88 (m, 5 H) 2.06 (d, J=6.65
Hz, 2H)2.30-2.61(m,1H)3.93-4.19(m, 1 H)4.38-4.69 (m, 2 H) 7.13 (d,
J=8.31 Hz, 2 H) 7.26 (d, J=8.31 Hz, 2 H) 8.07 (s, 1 H) m/z= 411.2 (M+1). ICs
33.9nM.
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mz= 425.1 (M+l). Exanple 5 5

(Trans-4-{4-[(7S)-4-am no- 7- net hyl - 5- oxo- 7, 8- di hydr opy
WO 209vdof462 4- ffjl , 4l oxazepi n-6(5H) -yl ] phenyl PCT/IB2008/001963

cycl ohexyl )acetic acid NNH2 0 N N O HO The

conmpound (trans-4-{4-[(7S)-4-am no-7-net hyl -5-o0xo0-7, 8-

di hydropyri mdo[5, 4-f}[1, 4] oxazepi n-6(5H) -yl ] phenyl

cycl ohexyl)acetic acid was 10 prepared as fol |l ows.

Li t hi um hydroxi de (11. 3, g2mol) was added to a

sol ution of nethyl "M

2 444{(4%0{@8)-7 AB-ditydropyrimid i g |4-H1 oﬂoxéz@*r%mw)-&

ropyrim do[ 5, 4- , 4 xae|n65 I]phenyl

cycl ohexyl )acetf c m Exanpl e 4,

in 2.76nml of THFNpEt hanol/water(S 2 1) and the

resul ting on“15 was stirred at roomtenperature.

After co n, r@action was acidified with 1 N

NaOH unt i H, and concentrated reaction

m xt ure. wa ) and repul ped
product for fwo hodN-s ‘ recover
2.1 mg of prQerJnci/lH DVEO\d6 5 ppm
0.99 - 1.19 (M 2 H 08 (d, 3 H @3 (m 2
H 1.57 - 1.88 (m 51 2.06 (d, J 0 Hz, 2 H

2.30 - 261 (m 1 H) 3.93 - 4.19 (m 1 H 4.38 - 4.69
( nThe tithp comund, wag peeparedias follgys. 7A2rmqt@re fgethyl 217(4-

G B B 1edes %ﬁ@FYW§§%B§‘3%H%9‘%§|TJF)él‘%{!r?§%§ i SHY-349

fl\i’orbéhéﬂyméyc&meswr)écéliétb (20Pngli 045 epnbi)nrdel Brepatation 4, in

4loxazepi n-

oM, BPURARIAYN ﬁ@@ﬁ)@%&sjst}r&%ﬁt 503, ig adighly capped flask, for 3

hours. The reaction mixture was concentrated to give a white solid, which
was carried on to the next step without further purification. LiOH (4.5mg,
0.18mmol) was added to a solution of the white solid in THF/methanol/water
(2.4mL, 3:2:1) and the resulting solution was stirred at 23°C for 16hours. 1M
HCI solution was added to reaction solution to adjust the pH about 3. 20% i-
propanol in DCM (30mL) was added to exiract reaction mixture. The
organic layer was separated and dried over MgSO, and concentrated to give
a solid. Purification was done by chromatography (4g, silica gel column) with
methanol/DCM from 2-6% to give a white solid 12mg as the title compound.
"H NMR (400MHz, CD30D): 5 8.18(s, 1H), 7.28(m, 1H), 7.16(m,2H),
4.66(m, 2H), 3.98(m, 2H), 2.64-2.5(m, 1H), 2.4, 2.2(d, 2H), 2.22(m, 1H),
1.90(m, 2H), 1.7(m, 4H), 1.54(m, 2H), 1.2(m, 2H). m/z=415.4(M+1). ICsq
55.5nM (range 29.1-89.6 nM).

The compounds of the Examples 7-16, having the following structure,

were prepared using the procedures described in Examples 1-4.
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O NO-11'-~ NP-C-)==O F HO 5 The title conpound
was prepared as follows. A mxture of nmethyl 2-(4
W@ 200041@bt or o- 5- oxo- 7, 8-d i hydropyri m do[ 5, 4- f PCT/1B2008/001963
[ 1, 4] oxazepi n-6(5H) -yl ) - 3-
f 1 uorophenyl ) cycl ohexyl )acetate (20ng, 0.045 mol),
fromPreparation 4, in 0.5Manmmonia in di oxane was
stirred at 50C, in a tightly capped flask, for 3
hours. The reaction m xture was concenfratedsto give a
white solid, which 10 was carrig 10 The RO st ep
W t hout further purification. L 4. 5nmg){ 0. 18mmol)
was added to a Nipution o e’ sol i O i n

0 h
THE/ met hanal / (2.1 5. 2: 1) and the resulting
sol ution S\ rred at for 16hours. 1 M HC
sol uti N Teas¥Ton solution to adjust the

pH abo'gt 3. propanol in DCM (30nL) was added to
extract rea é The 15 organic |ayer was
separated and d overr M\gSO4 and concentrated to
give a solid. Pur% firR%ti on was done by chromat ography
(49, silica gel um) with nethanol/DCM from 2- 6%

SR e e oo

etfyli{ranms-2i-d-(44ar6 08, 821+')neﬂ3’|-58fém-73|'dlhyd? opyrmids(T-fJ1,4]

ozl St Bohanyeyesfptistaiaie v = e fi i psa s
M.%OlceéﬁggﬂM (range 29.1-89.6 nM. The conpounds of
he Exanpl es 7-16, jhavi ngist he fol | owi ng structure,

vveEEarpD@pﬁar R -ul;ll, 7§ = Gids, Bl RS =dbde1% b d {trans-4-[4-(4-

St R O S PR O SR R e
yiiphenyfElot¥ky adetidacid CHAWMR (400 MHz, DMSO-dg) & 8.18 (s,
1H), 7.59 (br s, 1H) 7.20 (m, 4H), 3.79 (m, 2H), 2.42 (m, 1H), 2.08 (m, 2H),
1.78 (m, 4H), 1.67 (m, 1H), 1.43 (m, 2H), 1.24 (s, 6H), 1.05 (m, 2H). m/z =
425.3 (M+1). 1Csp 146nM (range 125.0-170.0 nM)

Example 9 - (R'= CHa3, R*= H, R®=H, R*=H, R’ = CH;) - methyl {trans-4-
[4-(4-amino-2-methyl-5-ox0-7,8-dihydropyrimido[5,4-f][1,4]oxazepin-6(5H)-
yl)phenylijcyclohexyl}acetate. 1H NMR (400 MHz, CHLOROFORM-d) ppm &
1.04-1.32(m,2H)1.39-1.56 (m, 2 H)1.77 - 1.98 (m, 5 H) 2.15 - 2.32 (m,
2H)2.38(s,0H)2.41-2.60(m, 4 H)3.68 (s, 3 H)3.91-4.03 (m, 2 H) 4.56
-473(m,2H)5.60 (br.s., 1H)7.12-7.22(m, 2 H) 7.22 - 7.36 (m, 2 H)
8.23 (br. s., 1 H); m/z=425.3 (M+1). ICs0 239nM

Example 10 - (R'= CHa, R?=H, R3=H, R*= H, R?= H) - {trans-4-[4-(4-
amino-2-methyl-5-oxo-7,8-dihydropyrimido[5,4-f][1,4]oxazepin-6(5H)-)phenyl]
cyclohexyl} acetic acid '"H NMR (400 MHz, CDCl3) & 6.98 (m, 2H) 6.85 (m,
2H), 4.43 (m, 2H), 3.78 (m, 2H), 2.20 (m, 1H), 2.08 (s, 3H), 1.90 (m, 2H), 1.59
(m, 5H), 1.20 (m, 2H), 0.83 (m, 2H). m/z = 411.4 (M+1). ICs¢ 59.4nM (range
49.9-78.2 nM)
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et hyl

{trans-4-[ 4-(4-am no- 8, 8-di net hyl - 5- oxo- 7, 8- di hydr opyr
WO pdodofas2- ][ 1, 4] PCT/IB2008/001963

oxazepi n-6(5H) -yl ) phenyl ] cycl ohexyl }acetate mlz =

453.3 (M+l) mlz = 453.3 5 (M+1l); 1C50 183nM Exanple 8

- (RlL=H R =CH3, RI =CH3, R4 =H RO =H) -

{trans-4-[4-(4-

e R R S T RORLERG TR ot pr-fhiide;
S-wa?ﬁ%@xm-d@w@fﬂﬂag -Bx1 :@6<tsaza1b¢hzocvclaaepmn-@yl) 1
oy {-cygiohgxvisagstic agi 1l R HOOIMER, METHANRL dsip, pom

2 4
11350 T rang ) 152 B V2 6 e SH g P92 1 26570
(% 5) R&1=(dw;524944142 A24538p b1 émgﬁgmw 8{)t—r:m$(ng 2H) 493
- 805 % dReP{ 305 (548 (my 2 FBeag ¥ cirorord by ol At iz
el 04 - 1.32 2
4%’1&%% My 581@5“%@%8?@@%%§(N) 5 H 2. 15( i
12 ' 23R £5:101 s h34=1-|6 R‘*f’é ﬁOR(’EHH)As 4‘?)[4?((@)84-

(s 3 - 4.03 (m 2 H
AmumS(rnethygs 0XQ-75§-dihydpo-5Hr9-2xaf 13, 62trua|;a begzocyctor@@ten -6-

bRy R setip Ao imTis00 2 HETHANG o Spom

N = -
1 gir%] ;]1052’9 (m, étH)aa 557 ((g( [6/4:9(644 H203 é—lr) i 5:? I(qud 1[2575 szz[ H) 1]707)(

1.9, KN&I ZQ)I -(d) FHB03IHzZ, 20‘5!):2 éﬁe@fﬁ? (mcétH)S3.8% F 8.92HrmRH)

S S a0 Sl s 38 (v
-111901 (41095241‘01+1)1 169, 625RMSH) , 1 20 (m 2H), 0.83 (m
z = 411. 4 1). 1C50 4nM (ran 78. 2

2L e ol o GSTaa e o o i el A
A%ﬁ}tf §_{h}_/l%no>r<%%dlh%ro-Sﬁ-Q-a%a-’l ,i'ﬁ-tfgza-b'e'hzocyclohepten 6-
ylﬁpheh%ybytﬁotﬁm@f}%o%ﬂd iaBhdd ez SHZE. 200 1), RSB 1@30&%&9@@@ 0

cyvcl ohept en-6-yl)- phenyl]-cycl ohexyl}-acetic aC|d
1@%@%1(5 200Miz, METHANOL- d4) 6 pm 1.11 - 1.27 m2H)

L Bk EIZB?H;”RBHQ‘S o ST R 2 61
(tfdﬁs ﬂ-{b]}?ﬁ%—&oamm% ﬁgnétﬂgl 57-09(& 7%8- 8@1ydr02[@rlﬁﬁdc§[614~fg[1 H)-
xS S IhE GBI eCotb ov: THE IR (H0RgHY, DMSO-
487 52opm1 00 ™16 (m, 2 H) 1.08 (d, 3 H) 1.34 - 1.52 (m, 2 H) 1.67 - 1.86
(m,5 H) 2.11 (d, J=7.06 Hz, 2 H) 2.36 - 2.45 (m, 1 H) 4.00 - 4.11 (m, 1 H) 4.44
-4.54 (m, 1 H) 4.61 (d, J=11.22 Hz, 1 H) 7.14 (d, J=8.31 Hz, 2 H) 7.26 (d,
J=8.31 Hz, 2H)8.07 (s, 1 H), m/z= 411.2 (M+1). 1Csy 24.7nM (range
20.2-36.7 nM)

Example 15 - (R' = H, R*=H, R®*= H, R*= CHj, R = H) - {4-[4-(4-Amino-7-
methyl-5-oxo-7,8-dihydro-5H-9-oxa-1,3,6-triaza-benzocyclohepten-6-yl)-
phenyl}-cyclohexyl}-acetic acid 1H NMR (400 MHz, METHANOL-d4) § ppm
1.08-1.34 (m, 2 H)1.26 (d, 3H) 1.45-1.63 (m, 2 H) 1.76 -2.01 (m, 5 H) 2.22
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Exanple 12 - (RL = H R2="'"'"3, R3=H R4 = H RO = H)
- {4-[4-((9)-4- | |
wa\dnoidenet hyl - 5- oxo- 7, 8- di hydr o- 5H 9- oxa- 1, 3PGF1B20682@1963
- benzocycl ohepten-6- 10 yl)-phenyl]-cycl ohexyl }-acetic
acid 1 H NVR (400 MHz, METHANOL-d4) 8 ppm1. 15 - 1.25
(m 2H) 1.37 (d, J=6.64 Hz, 3 H 1.53 (q, J=1 2.75
1.77 - 1.96 (m 5H) 2.21 (d, J=7.03 Hz, 2

d2J475 05,4 F?z ?913@54%(’: ’2‘9—7?6§ﬁ5 @)%5@”\4 o @ 1 ﬁp %;6%5’894

(n& Z.FI) (78] 7(d J48. 31TH2 2#@M3@(@QB=85(61\/B-&) 2 H)®24 65NN iz =
Exa (7 = H R4 =H RO
4H. +1%4l<%542 @nMﬁﬁaﬂgﬁ&%@ ZFr%/nMé oxo 7, 8-d i hyd
t 6-
B P Soil s beaRELabepen O |
d|hm0pymmu[5 GFfﬁmQanxat@Em&(%D yh)lldheﬁyl;nyploé\exw}ace@mac:d
=H, R3 = H, R4=

(trans 4-{4-[(7R) - 4-am no 7 rrethyIH)S 0X0- 7, 8- di hydr opy
rimdo[b5, 4- f] [1, ,qj]_r oxazepi n-6(5H) -yl ] phenyl

cycl ohexy 4cid 1H NMR (400 MHz, DVSO d6) 6

pmlooa 2H)108(d 3H)134-152(m

2H) 167N 1 d =7.06 Hz, 2 H)
2.36 - 2.45 : 1H)4.44 - 4.54
(m 1 H 4. ,. ~ , J=8.31
Hz, 2 H 7. : H) 8. 04+{(sH1 H),
n12 = 411.2 (I\/H) 7nM (range 6.2-36.7 nM
Exanpl e 15 - :HR2HR3:H,R4:CH3,R9:H)

IC ﬁé1[rfﬂ\n (AnGE118Q-20.5 nM
R 50x§€] 8- di h%lr?a 5H 9-oxa-1, 3,6-tri aza- benzocy

cI Bhe pcmpo@ngls pf Epammaq 1226] ba\gng Iopeauféhe follaving 1 H
4 1.0 1.3
syl s ot Sprlpd pajsnals presar Bndlogout g and mihodlrs
p*@paﬁn%@he 58m¥5&13@@9%@%@@Wé@9%¥b@&iﬁ@&he?ﬁﬂhod of

Scheme 1I—f?ytf166l5lg|%h0ﬂ383f mmmeﬂﬁ anchf( d, J 8.31 Hz, 2 H)
7.33 (d, J8§|1|g 8.24 (s, | H mz = 411.2
(M+1) ,NLC50 nM (range 13.6-77.9 nM Exanpl e 16,

sho bel gv, {ci s-4-[4-(4-am no-5-0x0-7,8 5
di hydr opyrj| m do
cl opexyl }

S

,4-1][ 1, 4] oxazepi n-6(5H) -yl ) phenyl ] cy
@)
@)

acid NN
Ex. | R° [R™ |R™® | DGAT-1 | DGAT-1
ICs0 (NM) | ICs0 Range
(nM)

17 |CH3 | H F <6.21 <3-15.5
18 | H Cl 5.82 4469
19 |H H F <8.26 <3-15.5

T
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O N~0O--j OH O 1C50 18.1 nM (range 16.0-20.5 nM
The conpounds of Exanples 17-25, having one of the

WO o00vowi4pry 10 structures, using starting mat erP@i/B82008/001963
prepared anal ogous to the nethod for preparing the
conmpound of Preparation 4, were prepared ny the nethod
of Schenme | by the nethods of Exanples 3 and 6. (N2 N
O R3 R5d Rya HO Ex. R Roc' R a DGAT-1 DGAT-1 1C50

nM | C50[ & T L& 24 =355 18 H H
G'b 82 4 068 18 [EF g6 < istd 33

2009/ 0164621 PCEHIsESZH)OS Q%G 6%.820 HeHMBPB413 B. 6-17.2
21 CH3 H 41 22 CH3 IF H 30 27 .9-34.5

23 H CH3 H22141©H6z§ 227b| a%pl e 17 27.9-34.5

(()R) -2-(4- 53\ Ham lé)H3 et y1i4-1%- OX _6_’213325?6[)' tropyrimd

[5,4-f][1, 4] oxazepi n- 6( 5H) yI ) 2 f I uor ophenyl cycl ohex
Y| %azrﬁ&é% 7ac'(|%7213 (Ar(4+amin 83 | o- (7 ih rinniglo
Hy i Brapmine-oty £y 3-ghodtinvrimie
bty N Eadbr o 4ppei .
(4E®MH2 €0I0D): B 848(<4-1(H); ABs(®; FHY X G(nB.28), 4.96(m, 1H),
3 80U 260(Eh] i 3-B2 6 cRp R 3 2H e 9.2 1 7.
288 1B 4AD WM 4@P3HY) 1.2(m, 2H)

Example 18 — 2-(4-(4-(4-amino-5-oxo-7,8-dihydropyrimido[5,4-f][1,4]
oxazepin-6(5H)-yl)-2-chlorophenyl)cyclohexyl)acetic acid (400MHz, CD30D).
0 8.18(s, 1H), 7.42(m, 2H), 7.14(m,1H), 4.66(m, 2H), 3.98(m, 2H), 3.0(m,1H),
2.3(m, 1H), 2.44, 2.2(d, 2H), 1.95-1.42(m, 6H), 1.2(m, 1H)

Example 19 — 2-(4-(4-(4-amino-5-0xo-7,8-dihydropyrimido[5,4-f][1,4]
oxazepin-6(5H)-yl)-2-fluorophenyl)cyclohexyl)acetic acid (400MHz, CD30D):
0 8.18(s, 1H), 7.38(m, 1H), 7.1(m,2H), 4.68(m, 2H), 4.02(m, 2H), 2.9(m, 1H),
2.24(m, 1H), 2.4, 2.2(d, 2H), 1.90(m, 2H), 1.7(m, 2H), 1.54(m, 2H), 1.2(m, 2H)

Example 20 — 2-(4-(4-(4-amino-5-oxo-7,8-dihydropyrimido[5,4-f][1,4]
oxazepin-6(5H)-yl)-2-methylphenyl)cyclohexyl)acetic acid (400MHz, CD30D):
0 8.18(s, 1H), 7.32(m, 1H), 7.08(m,2H), 4.68(m, 2H), 3.98(m, 2H), 2.78(m,
1H), 2.38(s, 3H), 2.32(m, 1H), 2.4, 2.2(d, 2H), 1.90-1.5(m, 7H), 1.2(m, 7H)

Example 21 — (R)-2-(4~(4-(4-amino-8-methyl-5-ox0-7,8-dihydropyrimido
[5,4-f][1,4Joxazepin-6(5H)-yl)-2-methylphenyl)cyclohexyl)acetic acid
(400MHz, CD30D): & 8.18(s, 1H), 7.36(m, 1H), 7.10(m,2H), 4.96(m, 1H),
3.92(m, 2H), 2.78(m,1H), 2.34(s, 3H), 2.3(m, 1H), 2.5, 2.2(d, 2H), 1.90(m,
1H), 1.7(m, 3H), 1.54(m, 3H),1.38(d, 3H), 1.2(m, 1H)

Example 22 ~ (R)-2-(4-(4-(4-amino-8-methyl-5-oxo-7,8-dihydropyrimido
[5,4-f][1,4]loxazepin-6(5H)-yl)-3-fluorophenyl)cyclohexyl)acetic acid
(400MHz, CD30D): 5 8.18(s, 1H), 7.28(m, 1H), 7.08(m, 2H), 4.96(m, 1H),
3.92(m, 2H), 2.6(m,1H), 2.4,2.2(d, 2H), 2.3(m, 1H), 1.90(m, 2H), 1.7(m,
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15

6 8.18(s, 1 H), 7.42(m 2H), 7.14(m1 H), 4.66(m 2H),
3.98(m 2H), 3.0(m1 H, 10 2.3(m 1 H), 2.44, 2.2(d,
WQR)09/016465- 1. 42(m 6H), 1.2(m 1 H) Exanpl e 19PET/1B2008/001963
2-(4-(4-(4-am no-5-o0xo0-7, 8-di hydropyrimdo[5,4-f][1, 4]
oxazepi n-6(5H) -yl )-2-fl uorophenyl)cycl ohexyl )acetic
acid (400MHz, CD3OD): 5 8.18(s, 1 H), 7.38(m 1 H),
7.1(m2H), 4.68(m 2H), 4.02(m 2H), 2.9(m 1 H),

B A e e AT
2- Exiar(ndle(ze—am(ne(%@mmb ~B-osto+7ysHddydropyiritaf S 5M-f1[ 1,41 4]
oBSERr AR i R BREA b AR o
M%lzggﬁE'TﬁkNOL‘ldE% ?me‘H)IQ 3t §§Sm 14'1*)1 45 7136m(ml 1) 1.62 -
1 Iﬁs(m B HY m8’87(m)4—*n5 61 iz, BHH) 2ma(mpUe3m Hz '3H)2.26 (d,

AR T 6248 AR B 248X % s Fnh By Y. 28Y %GB B,
2 HE) 4601 hizeY rﬁX@PﬁW 07 67548 (i 3 Hy msgyl ’pPﬁnNCMS/%ghex

yl'Yacetic acid
41r|56t=ra0mm)) 7. 10(m2H) 4, 96(m 1H, 3. 92(m 2H) ,
2.78(m1 H), 2.34(s, 3H, 2.3(m 1 H, 2.5, 2. 2(d,
2H), 1.90(m 1H), 1.7(m 3H), 1.54(m 3H), 1.38(d,
ExRdhplet. 24-25: 1H) Exanple 22 -
(R - 2 (4- &4 (4- am no- 8- net hyl - 5- oxo- 7, 8- di hydr opyrim d

(400MHz, CD3CD): 6 8.18(s, 1 H),
7. 08(m 2H), 4. 96(m 1H, 3.92(m 2H)
4,2 77T, 2. |

H)

.4-

H JVETHANCL-d4) 5 ppm 1. 12-

| - 1.58%m 1 H 1.62H6 1.76 (m 3
H 1R88 (t, J=1 5.61 Hz, 3 H 2.22 (d, J=3.51 Hz, 3 H)

2.26 (&x. W R° Hj RQ:FR‘%( dDGJﬁF'I'/—.‘ISlDGAT-Q H)

2.46 1 2.5 3.78 - .05%:m 4,60 - |4.78
(m 2|H [7.07=77.24 (m |3 8.1 s@@,M)]J lFmeR@O&B was
t :

411. 4 =F. Omin). 1Q Exanppl es 24t 25 (nM)
24 | Cis CH;|H |F |46 1.7-13.2
25 | Trans CHs; |H |F 123 10.0-17.0

Example 24 — (cis-4-{4-[(8R)-4-amino-8-methyl-5-0x0-7,8-
dihydropyrimido([5,4-f][1,4]oxazepin-6(5H)-yl]-2-fluorophenyli}cyclohexyl)acetic
acid (400MHz, CD30D): & 8.18(s, 1H), 7.38(m, 1H), 7.10(m,2H), 4.96(m,
1H), 3.90(m, 2H), 2.9(m,1H), , 2.4(d, 2H), 2.3(m, 1H), 1.90(m, 1H), 1.7-1.5(m,
6H), 1.4(d, 3H), 1.2(m, 1H)

Example 25 - (trans-4-{4-[(8R)-4-amino-8-methyl-5-0x0-7,8-
dihydropyrimido[5,4-f][1,4]oxazepin-6(5H)-yi]-2-fluorophenylf}cyciohexyl)acetic
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NH2 O N,NP O R3 R5d R5a HO Ex. R R R a DGAT-1 DGAT-1

| C50(nM 1C50 Range (nM 24 Cs CHB3 HF 4.6 1.7-13.2
wWQ@200908m@s2 CH3 H F 12.3 10.0-17.0 Exanpl e 24 -PCT/1B2008/001963

(cis-4-{4-[(8R)-4-am no- 8- net hyl - 5-oxo-7,8 d

I hydropyrimdo[5,4-f][1, 4] oxazepi n-6(5H)-yl]-2-fluorop

henyl } cycl ohexyl )acetic 15 acid (400VHz, CD3QD): 6

8.18(s, 1 H, 7.38(m 1 H, 7.10(m2H), 4.96(m 1 H),

: : \ 2 :
acft Jp0HE bpsqRt BiE 1ol 17 S6in, 0 7, R gy 4 SBn,
1H3188(m, 2B1)-2.8(m,1H), 2.2(d, 2H), 1.90(m, SH), 1.58(q, 2H), 1.4(d, 3H),
é&ran -4-{4-[(8R) - 4-am no- 8- net hyl - 5- oxo- 7, 8-
: pyrimdo[5,4-f][1, 4] oxazepi n-6(5H)-yi]-2-fluoro
phenyl } cycl ohexyl ) acetic 55 WD 2009/ 016462
PCT/ 1 B2008/ 001963 acid (400MHz, CD30D): 6 8.18(s, 1

5 H, 7.38(m 1 H), 7. 10(@_@1;me2|696(m 1 H), 3.88(m
2214 B{@aéz-&e 2 P SLW]H ti'-]oxaéeqﬁm %"Qm
2-{Trans- gy 6H’erﬂyﬂc%rﬁ@gﬁ X ErethyisdioRyNscRMmidd dof 5, 4- f

If 1, 4loxazep| n- 6( 5H)

yl ) phenyl | cI opikigl } - N- (et hyl sul fonyl ) acet ami de N
NH2 O N X< un NH O

~

S

\
\O

The compound 2-{trans-4-[4-(4-amino-~5-oxo-7,8-dihydropyrimido

00

Z
o=~

A

10  [5,4-][1,4]oxazepin-6(5H)-yl)phenylicyclohexyl}-N-(methylsulfonyl)acetamide
was prepared as follows.

To a stirred solution of {trans-4-[4-(4-amino-5-oxo-7,8-dihydropyrimido
[5,4-f][1,4]oxazepin-6(5H)-yl)phenyl]cyclohexyl}acetic acid (50 mg, 0.13
mmol), from Example 2, N-methylsulfonamide (30 mg, 0.32 mmol) were

15 added HOBT (29 mg, 0.19 mmol), EDCI (30 mg, 0.32 mmol) and TEA (19.1
mg, 0.19 mmol). After 18 hours, the reaction mixture was diluted into EXtOAc,
washed with water, dried over sodium sulfate and concentrated in vacuo.
Reverse-phase chromatography afforded the desired product as a white solid,
5.3 mg. 'H NMR (400 MHz, DMSO-dg): & 8.17 (s, 1H), 7.64 (br s, 2H) 7.20 (s,

20  4H), 4.58 (m, 2H), 3.92 (m, 2H), 3.20 (s, 3H), 2.42 (m, 1H), 2.17 (m, 2H), 1.73
(m, 5H), 1.40 (m, 2H), 1.05 m, 2H). m/z =474.4 (M+1). 1Cs 44.5nM (range
34.2-75.0 nM).
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The conpound

2-{trans-4-[4-(4-am no-5-oxo-7, 8-di hydropyri m do 10
WO 2004/0844p2, 4] oxazepi n- 6( 5H) - yl ) phenyl ] cycl ohexpd}/1B20¢8/91963

t hyl sul fonyl )acetam de was prepared as follows. To a

stirred sol ution of

{trans-4-[ 4-(4-am no-5-o0xo-7, 8-di hydropyri m do

[5,4-f][1, 4] oxazepi n-6(5H) -yl ) phenyl ] cycl ohexyl }acetic

acid (50 ng, 0.13 ol xaﬂ;l anple 2,

N- et hyl sul f onam de (3 mol ) were 15 added

HORTrdridl4 -@-f ( @mamﬁ—mﬁﬁ@-‘s(o% WT&-leWdB@bvaUbISamd
TEA (19. ng, 0.19 o
reacti orﬂlﬁaﬂ%ﬁ@%@@

wat er, dried over sodi um sul fate and cor\g ntrat fd, i N
vacuo. Reverse-phase chronatogra 3 \TO%T/he

I ng. 1|H NMR
64 (brgs, 2H)
92A(m 2H), 3.20 (s,
2H), 1.73 (m 5H), 1.40
A74.4 (Mr1). 1 C50 44.5nM

~yl I phenyl } cycl ohexyl ) acet am de
ONN N O- 5 The conpound 2-( (I
S4s) 4- (4- ((R) - 4»am no- 8- et hyl - 5- oxo- 7, 8-

IR S e L pseam A nbashan ) o

dlKl}Tdr@ﬁ irfAf h(fﬁR%jdka&@fmeG(SHW)bhénﬁ)c&?&l@héxﬁ)ateftehwd!e was

ropyrimdo[5
pfﬁﬂlal?ﬂdcﬁ@fﬂﬂ@Wﬁ 6(5H) -yl ] phenyl } cycl ohexyl )acetic acid

(1FPE (21 BRI PLino-8-methyl-5-0x0-7,8-dihydropyrimido[5,4-f]-
[1,4]oxazepin-6(5H)-yl]phenyl}cyclohexyl)acetic acid (1100mg, 2.68mmol) ,
from Example 3, was added into DCM (20mL) and DMF (0.02mL). Oxalyl
chloride (0.47mL, 5.36mmol) was then added dropwise at 0°C, and the
resulting mixture was warmed to room temperature and stirred for 2 hours.
The mixture was concentrated to afforded a pale yellow solid (acyl chloride)
and dried on a vacuum pump for 1 hour. The acyl! chloride was then dissolved
in 30mL of 0.5N NHj3 in dioxane and the reaction was stirred for 90 minutes.
20% i-propanol in DCM (130mL.) and water (100mL) were added to reaction
mixture. The organic layer was separated and dried over MgSO4 and
concentrated to give a solid. Purification was done by chromatography (80g,
silica gel column) with methanol/DCM from 2-10% to give a white solid 950mg
(87%) as the title compound. m/z=410.1(M+1). 1H NMR (400 MHz,
METHANOL-d,) 8 ppm 1.10 - 1.24 (m, 2 H) 1.36 (d, J=6.24 Hz, 3 H) 1.45 -
1.60 (m, 2 H)1.73 -1.95 (m, 5 H) 2.12 (d, J=7.03 Hz, 2 H) 2.52 (t, J=12.29
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10 from Exanpl e 3, was added into DCM (20nL) and DMF

(0.02nm). Oxalyl chloride (0.47nm., 5.36mmol) was then
waedwedidsopwi se at 0C, and the resulting m xtRCEIRES/001963

warmed to roomtenperature and stirred for 2 hours.

The m xture was concentrated to afforded a pale yell ow

solid (acyl chloride) and dried on a vacuum punp for

1 hour. The acyl chloride was then dissolved 15 in

dat
szgflqr-l Sip for bgglﬁr@n |99x351 /O%I%- 1 P@pagg?(‘?up%l\?ﬂg b
7. 84<Qm(\@thk¥8 dI(Q@nLH)vvé(B@ %ﬂgﬂ (taé'lgeeﬁcg-l&&ﬂ nM)xt ur e. The
t a i over
hik Sormpaitde obie PESEE i Piea Pbr i uei S e ufiEhg,
th%hﬁé’tﬁ%ﬁ Q# E3eMpI&$98.27 \ﬁhér‘e‘ﬁﬁaﬂ amige i Fvhed Hy*’reactmrgrgg a

hanol /DCM from 2-10%to give a white solid
5 ca(rbmhcwld Wéh tantarelneo npbasdmpalnds o1 Examples 33—114HN¢WR

e(lpeé%te’(sz sirlp_%evgﬁs% a d4%_ﬁ|gqﬁ1fg§romf9%a%@{26@%g %N%ODS-
A%@%Mﬂrﬁ PwhicH 1 a h?m@@ech%nk?el@e’& p%%(ﬁ;ng] ni@te?%l th

2009/ 016462 PCT/ | B2008/ 0019
beth azhygrophebic ligbcamoniiagdingzend a7rezlatlc/ﬁ:iy byplurophlhc

sfriégeuy e op™ ufie Tobiiibah the 4 OPRIRA B IAEEAF 8B

10 eld8n¥d6 were prepared utilizing the nethod of Exanples
26-27 wherein an amde is forned by reacting a 5
carboxylic acid with an am ne. The conpounds of
Exanpl es 33-44 were se gdogisi ng reverse phase
col utm chr omat ogr aphy ugg?ﬁ%—n'g—wvc ODS- AQ (2. &x50mM
(RHPHA4-(ARdedmirs- &-m@hek&ede-m*&slmvdam«mnudofétzbﬂﬁa«iﬂom:tépm-
bot h a hydr gp b C .

rel ativel y hydy e N ., Tokyo,
15 Japan) and O. OS%I'FA in vvater as an 10 el uent . Exanpl e

(R) 2

of 5,
6(
NH2

MHami no- 8- met hyl - 5- oxo- 7, 8- di hydr opyrim d

4- (4-

ophenyl ) cycl ohexyl )acetam de 15 N

F HoN

The titled compound was prepared by the methods of Examples 6 and 27.
1H NMR (400MHz, DMSO): & 8.18(s, 1H), 7.6(br s, 1H), 7.34(m, 3H),
7.20(m,2H), 6.72(br s, 1H), 4.9(m, 1H), 3.82(m, 2H), 2.87(m,1H), 2.2(m, 3H),
20 1.7-1.44(m, 8H), 1.2(d, 3H). 1Csp 11.3nM (range 7.3-19.9 nM).
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Nzzz, N-P-0 O F H2N The titled conmpound was
prepared by the nethods of Exanples 6 and 27. 1 H NWR

W@ 200M4a62 DMSO): b 8.18(s, 1 H), 7.6(br s, 1 HCT/IB2008/001963
7.34(m 3H), 7.20(m2H), 6.72(br s, 1 H), 4.9(m 1
H, 3.82(m 2H), 2.87(m!l H), 2.2(m 3H), 20
1.7-1.44(m 8H), 1.2(d, 3H). 1C50 11.3nM (range
7.3-19.9 nM. 58 WD 2009/ 016462 PCT/|B2008/ 001963 N
NH2 r O N Nywl!lull O HN Rlo Ex. R DGAT-1 Ex. R (]
DGAT e 1CGO0 (nM 1C0 (M (nM 29

.6-135.0 33 Cyclohexyl 11.1 34

cy 3 35 2-indanyl 24.9,36 t-butyl 164
65. . . ' .8 40 51.5 41
65.3 42 69.9 4 ‘ 41. 1- 72 1, AS 43.5 46
I -pro 7 L 1-
PCT/ | B28Q8/ 00¥963 0
HN
\R10
Ex. R DGAT-1 | Ex. R™ DGAT-1 | ICso Range
ICs0 (NM) ICs0 (NM) | (M)
29 | S(O),CF3 57.9 30 [H 31.7 11.4-68.1
31 | Tetrazole 18.3 32 | CH2CH; 93.7 68.6-135.0
33 | Cyclohexyl 11.1 34 | cyclopentyl 64.3
35 | 2-indanyl 24.9 36 | t-butyt 164 65.1-394.0
37 %g( 81.5 38 )></ 54.1
39 )7>L 56.8 40 S, 51.5
41 Q/ 65.3 42 69.9
43 %</\ 55.8 44 | CHs 85.5 41.1-72.1
45 )@/\ 43.5 46 | i-propyl 76.9 58.1-104
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Exanpl e 29 -
2-{Trans-4-[ 4-(4-am no- 5- oxo- 7, 8-di hydropyri m do[ 5, 4

WO pov/otid4exazepi n- 6( 5H) - yi ) phenyl ] cycl ohexyl } - Ne¢1/1B2064/091963

oronet hyl )sul fonyl] acetamde '"H NVR (400 MHz,

DMSO-d6): 6 8.23 (s, 1 H), 8.10 (br s, 2H) 7.22 (m
4H), 4.62 (m 2H), 3.99 (m 2H), 2.40 (m | H, 2.01
(m2H) 1.72 (m 5H), 51.39 (m 2H), 1.00 (m 2H).

4 - - - do[5,4-
Lyt SNBSS i 5 ey B dimprpgo,

fit ]41%4&010@5Hr)ﬂyﬁpﬁ(%@liﬁwbhﬁ*bé}ﬁwﬂmﬂmfomfwl}saﬂfenﬂ]n de

acelbrol 1 BMSA00 MPE DS o) SE3 65 4180 (Big 2t 22
oyl 30, 0 gt AP 4
1.8 emp2H), 31100 (125 2H1r)amiz4=—52434(lMam no- 5- oxo- 7, 8- d

B 0 AERS A g P BRYdroRymidos 4-
f][*r'f418$<é2€p% G%H W]%IO%X%&&%% NIAFEQ0dGHZ8

4. 57
DIZ8D- da 88.1his, 2H), 7.894br ¢ BHYL7. 25 (s, 24183 4(58 (mz 13H), 8. 97&(3(rpn

21{)2)@@*?@ @43 dm, 28, 398 (; 49), 4Bs () 11 Cad (Mo,

1@3 rtnrgpﬁ fln/ﬁéjg%@gm ) 5- oxo- 7, 8-di hydr opyri i do[ 5, 4-
z’ali( 4] oxazepi n- 6( H) yI ) phenyl ] cycl ohexyl }-N-et hyl ace
adaple' 3 NRRT (I 4-aDNBBSAB}0- 6, Seiy@opyrimidol 4,4+

( rfﬂ%eaz%mn 353 Wik lopefyR iy Sosboridy

’HNW@(%)(%@HEIZ @m@@c(dgg Z8 hi)r (8 ﬂﬁ) 7 e?s (b% s QH) Ii_zl) ﬂl(rézag)

4574e, e, 1299|)(rr0289 240 (o9 1@—9;293@11 Ekﬁniﬂé (88 5H), 1.40 (m,
2|% {1t{da(]m é‘Hi §4 %@4%([\;}+ﬂxo 7, 8-di hydropyri m do[ 5, 4-f
[ IEdragezsol 2-BahbM-plMehemo-5-oxel PhigbBMXy|

dto
acet am de l\/hssSectrumMZ§M+1 RﬁT 2.843 25
flltddenazepaub(SH)-yl)phenyllcyclohexyl}-N ethylacetamlde

’rfNMé Ub fitZ OMsBHAS Sor e 1 (&Y F4qpYIsMd AL 1 Hyf
7.65.,(81. @ azEpi7 -85 Bl (i, Mireanb]- ays? ezH }3$6 czcgaa(mru H)

| acet ani de I\/BssSectrumI\/lZ( +1)
2.84 W@ (52 H) 2.36 - 2.48 (m, 1 H) 1.92(d, J= 664 Hz, 1 H)1 73 (t

J-?9' 75 108 .82 (4 402 By 98 £ 1 B{ietgpy i m dof 5, 4-f
[ Eﬂémpww?@r(aﬁbbzk b 0499i€lﬂld-5wolD&@ﬂWd}‘eMrﬁmd0[$amﬂL
[12%:]8>t<§znép?n 6(5H) yl)phenylO ycﬁohexyl} N- cx(/cl\l/(lnl;rel)gyla%le%amﬁle; = 2.586

Mass Spectrum M/Z (M +1) 478; RT = 2.843

Example 34 - 2-{trans-4-[4-(4-amino-5-0x0-7,8-dihydropyrimido[5,4-f]-
[1,4]oxazepin-6(5H)-yl)phenyl]cyclohexyl}-N-cyclopentylacetamide
Mass Spectrum M/Z (M +1) 464; RT = 2.6

Example 35 - 2-{trans-4-(4-(4-amino-5-oxo-7,8-dihydropyrimido(5,4-]-
[1,4]oxazepin-6(5H)-yl)phenyl)cyclohexyl}-N-2-indanyl-acetamide
Mass Spectrum M/Z (M +1) 512; RT = 2.586
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WO 2009/ 016462 PCT/ |1 B2008/ 001963 Exanple 36 -
2-{trans-4-(4-(4-am no-5-oxo-7, 8-di hydropyri m do[ 5, 4-f

WQ 2009/016462 PCT/IB2008/001963

[ 1, 4] oxazepi n-6(5H) -yi ) phenyl ) cycl ohexyl }-N-tert-butyl
acetam de Mass Spectrum M Z (M +1) 452; RT = 2.633
Exanple 37 -

2 {trans-4-[4-(4-am no-5-o0xo0-7, 8-di hydropyri m do[ 5, 4-f
Lerspeseaintiaiabi ey sl niadtily,

1 (4I]»<Imalz)ep486(5l-BTyl)phénﬁl%clﬁmwl}-e&-fmtab%ty(dacetamlde ol 5 4t

4 77 8- di g 4

Mas< BpRBTuR I M 3T 4RE BT 08891 | cyel ohexyl 1N (1, 1-¢

kﬁ@bl%%ﬁﬂﬁ{ﬁ&ﬁé @I[h-‘?@-an'ﬁﬁéfs SREF -4y MopyhiMiddh, 4465

[ Z-]QXHW-GGQWX'WWIMC&I‘@XWI}N K19)-ny2-opyri ni do[ 5, 4-f

L L S e

RTExan?i (5%3:] EZ%!F@:E@M[@ (4-amino-5-o0xo-7,8- dlhydropyrlmldo[S 4]
trans 4% 050xo78d|hydro yrim oR'S
[1 4]oxazep|n-6( H)—yl)phenyl]cyclohexyl} -N-(1,1-dimethylpropyl)ace amlde

My FBREFREM: B L RTECETRRIC Pum i X (M 1) ase.

RIErarapl(dd E2qtrahs444-(4-amino- 5-oxo 7 8-dihydropyrimido([5,4-f]-

dropyri m do[ 5, 4-f
[1]4]éxazep|n-6(§H) )Sl)phenyl]cyclohexyl} N- (2 2- dl%ethy?;yropyl)ace[tamlde

%D ﬁ\(ﬁﬂém ) prenyldogycl ohexyl } - N- (1- et hyl pr
MC%%?' ace 'Qize Mass E]oectrum Z (M +1) 466; RT =
2. Eﬁa“ﬁmﬁﬂ B-{#tans-4-[4-(4~amino-5-0x0-7,8- dlhydropyrlm|do[5 4-f]-
trans

[1}24]i)§q)zepln %(él—?) §I)phenyﬁcyc?ohe)§?ll} ?\l ﬁzg Eydr t)ll‘ﬂaceiamlde

I cl ohexyl} N-(1, 2-di net
M%%?Q awgztm de%?)a&ﬂs]%gg@r/um MZ (M+1) 466; RT

= Exmmleg(‘hﬂﬁ’r{‘e’am8-4-[4-(4-amino-5-oxo-7,8—dihydropyrimido[5,4—f]-
t rans

[12ﬂ§@%ﬁwpéﬁé I—i)o§ gih%wyﬁgjc?dh%)&gf} N ?1' gthylpropyl)acetamide

M[aésﬁp@éaraﬁpwz@mw 496) Ritenylgazycl ohexyl }- N-[ (1
S)-1-nethylb | Jacetam de Mass Spectrum M Z éM +1
46Bxampled2- Qd apsr4edd fanaing4H-oxo-7,8-dihydropyrimido[5,4-1]-

[1?@%}%%‘& Mﬁ(M—ﬂ%h%’n%&c?c}hgéxgi}w-?‘[,Eid?rﬁ'eaiy?&gb%ag(:e?a% dea

Maes Bpexalah R ¢u +61))416}3 Rrre-ﬂzlsjgflcycl ohexyl} N- et hyl ac
etamde | H NVR (400 pm 0. 89 -
( Exampje 43 38- {trams-éd4((ﬂrar2mp|)5~9xg 8- dmygeomlfm@ohﬁ)4-ﬂ-

T Y P
Masg Smac(rum RI/EHMAYA68; BT £ 80830 2 H) 7.66 (br. s.,

B Example 24 - %—{4—[4-(4-Ammo 5-0xo-7,8-dihydro-5H-9-oxa-1,3,6-triaza-
benzocyclohepten-6-yl)-phenyl]-cyclohexyl}-N-methyl-acetamide 1H NMR
(400 MHz, DMSO-dg) 6 ppm 0.89 - 1.15 (m, 2 H) 1.30 - 1.50 (m, 2 H) 1.59 -
1.83(m, 5H)1.85-1.98 (m, 2 H) 2.39 - 2.59 (m, 2 H) 3.02 - 3.38 (m, 3 H)
3.83-3.96(m,2H)4.46-4.59(m,2H)7.15-7.29 (m, 2 H) 7.47 - 7.59 (m,
2H)7.66 (br.s.,,2H)8.11 (s, 1 H).
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61 WD 2009/ 016462 PCT/1B2008/ 001963 Exanple 45 -
2-{trans-4-[4-(4-am no-5- oxo-7, 8-di hydropyri m do[ 5, 4-f
WO 2009/016462 PCT/IB2008/001963
[ 1, 4] oxazepi n-6(5H) -yl ) phenyl ] cycl ohexyl }-N-(2-net hyl b
utyl)acetam de Mss Spectrum M Z (M +1) 466; RT =
2.822 5 Exanple 46 {Trans-4-f
4- (4- am no- 5- oxo- 7, 8-di hydropyrimdo [5,4-flf
1, I Ny | lrcyel olex Ik pid_e
NERRE R ﬁﬁéﬂ%@(@%gﬁ% 3 %&J_ & asxyamag.ma[é,a i
[1; §4§5¢>®2&4 fpﬁr@(%ﬂ)ﬂﬁ)ﬁheﬂﬁ]%?lglﬁﬁxsﬂ}—&(ﬁkﬂmﬁw ! ?Ibaﬁlm“l }m
zepin enyl ] cycl ohexy
M%%%§Bﬁ¢tﬁ‘ml Z\/@’% E}@%r%ﬂ a%ségol lows. To a stirred
slurry of
2-{trans-4-[4-(4-am no- 5- oxo- 7, 8-di hydropyrim do[ 5, 4-
f]1[1, 4] oxazepi n- 6(5H) y@@ﬁu&g cycl ohexyl } acet am de
) 0

(45 ng, O. £ . in . THE (1 m-)
was added D& 073 -~=‘9 4SRN de (0. 05

. i

m., 0. DI',41IOXﬁéﬁﬁ—ﬁjml-ﬂﬁb_He%ﬂéyééhé)(%d}%e?dmtrrﬂ@m

t enperature, e reaction was quenche aqueous
sodi um bi car,\pona NHand extracted with Et OAc. The
organi c | r hed with water, dried over sodium
sul fate ara\a(;jfe ted in vacuo to afford the title

compound =a pd-solid, 34 ng. 1H
NVR (400 MHz,| DMSO-\d6) : 3 b,lwzo 7.63 (br
s, 2H) 7.22 5 2H), 2.43
(m 3H, L 78\(m/aH), 3 A%NAm 2H),
1.08 (m 2H). mz = 378.3 (I\/H) IC50 64 (range

51.2-91.1 nM. 62 WD 2009/ 016462 PCT/ | B2008/M01963

(oM EonOub Ry B o b rerT S APIoPYITIg 5, o
[5(4-f][1,4]oxazepin- 6(5H)-yl)phenyl]cyclohexyl} acetonltrlle was prepared as
fOllk,)vd\;%‘oxazepi n- 6( 5H) -yl | phenyl } cycl ohexyl )acetonitrile

To a stirred slurry of 2-{trans-4-[4-(4-amino-5-oxo-7,8-dihydropyrimido[5,4-

fl[1,4)Joxazepin-6(5H)-yl)phenyl]cyclohexyllacetamide (45 mg, 0.11 mmol),
from Example 30, in THF (1 mL) was added DMF (0.002 mL) and oxalyl
chloride (0.05 mL, 0.6 mmol). After two hours of stirring at room temperature,
the reaction was quenched with aqueous sodium bicarbonate and extracted
with EtOAc. The organic layer was washed with water, dried over sodium
sulfate and concentrated in vacuo to afford the title compound as a light-
yellow colored solid, 34 mg. "H NMR (400 MHz, DMSO-ds): 5 8.17 (s, 1H),
7.63 (brs, 2H) 7.22 (m, 4H), 4.57 (m, 2H), 3.90 (m, 2H), 2.43 (m, 3H), 1.78
(m, 4H), 1.63 (m, 1H), 1.43 (m, 2H), 1.08 (m, 2H). m/z = 378.3 (M+1). ICs
64.3nM (range 51.2-91.1 nM).
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NNH2 | 0O Nl ON\ ..mu 5 The conpound
(trans-4-{4-[(8R)-4-am no- 8- net hyl - 5- oxo- 7, 8-
walrdvgmtapy/ri m do[ 5, 4-f} [ 1, 4] oxazepi n- 6( 5H) - yl | pEEB038001963
cl ohexyl)acetonitrile was prepared as foll ows.
(Trans-4-{4-[(8R)-4-am no- 8- net hyl - 5- oxo-7, 8-d
i hydr opyri m do[ 5, 4-
f]1[ 1, 4] oxazepi n-6(5H) -yl ] phenyl } cycl ohexyl ) acetic
acid, from Exanple 27, g ROPAY, 1. 22nmol ) was
di ssol ved in THF(I 2m_) 0.01 nm, 0.12mmol),
and(Tosad-¢H{44d! (8R)¥4—dmrﬂ@85rnetr@trﬁmxb M&jlhweﬂvmgm?ﬁ e
toit at__.rqomte
was sti rm&?@@—@& S HE 5 '
reaction m xture NBS quenched with a car eful I y added
NaHCOB sol yiY and“water, and then was extracted with
Et OAc (2xJ00rmL)l. 15 Ohe organic |ayers were conbined
and washed , wit
concentr at
was chromat dgr apheN—en St ool unm with
1- 5% et hanoQ.DCM Yo gi white solid as
the title conpopgnd. m z= 3922(|\/H) 1H (400
MHz, chloroforghd) S 1.19 - 1.37 (m 2 H 142 - 1.58
(m 5H 1.69 - 1.84 20(m 1 H 1.90 - 2205 (m 4 H
2. Bie Cdmpdufid Gbarksz4- {4—[(r8R)£21-éﬁuno-8 rééthyivp-akoH),83. 76 -

diBydgpyidp -t Hotazepar aioh) Mgyl dicheyaieteriisly

wis prépdibd ak$sffowi8. 4nM (range 30.1-48.1 nM. 63 WO
2009/°016462 PCT/ 1 B2008/ 001963 Exanple 48
( RjTrans-4-{¢4(8R)-4aimine-8-methyl:b-Eook 8=dihwirdpyrjrdidofdi i d

4-f1 £ I ' L
ﬂ@@%&@ﬂp}n—é(fﬁv>€%ﬁ§%ﬁ¥‘ﬂ@>«°}°&%¥'&%%%&g9| 3ol drogm EXPIele 2%
(5908 g; 1 22n¥nolNwas dissolved in THF(12mL)and DMF (0.01mL.,
0.12mmol), and oxalyl chioride (0.5mL,6mmol) was added dropwise to it at

t. The materi al

room temperature and the resulting mixture was stirred at room temperature
for 2 hours. The reaction mixture was quenched with a carefully added
NaHCO; solution and water, and then was extracted with EtOAc (2x100mL).
The organic layers were combined and washed with water, dried over MgSO4
and concentrated to give some crude product. The material was
chromatographed on 40g silica gel column with 1-5% methanol/DCM to give
250mg(53%) white solid as the title compound. m/z=392.2 (M+1). 1H NMR
(400 MHz, chloroform-d) 6 1.19 - 1.37 (m, 2 H) 1.42 - 1.58 (m, 5 H) 1.69 - 1.84
(m, 1 H)1.90 - 2.05 (m, 4 H) 2.31 (d, J=6.65 Hz, 2 H) 2.46 - 2.60 (m, 1 H) 3.76
-3.96 (m, 2 H) 4.86 - 5.00 (m, 1 H) 5.58 (br.s., 1 H) 7.20(d, 2 H) 7.27 (d, 2 H)
7.99 (br. s., 1 H) 8.29 (s, 1 H). 1Cs0 38.4nM (range 30.1-43.1 nM).
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OF N 5 The titled conmpound was prepared by the

nmet hods of Exanples 6 and 47. 1 H NVR (400MHz,
weDBI)6465 8.18(s, 1 H), 7.38(m 1 H), 7.10(mPR¢H/B2008/001963

4.96(m 1H), 3.90(m 2H), 2.84(m1 H) , 2.6,2.4(d,

2H), 1.96-1.56(m 4H), 1.4(d, 3H, 1.28(m 1 H),

0.88(m 4H). (C50 12.9nM (range 4.5-22.2 nM. 10

Exanpl e 49 4-f :

4- (4- Am no- 5- oxo- 7, 8- di aofd 9-oxa- 1, 3, 6-triaza- ben
zocycl ohepten -6-yl)- -tycl ohexanecar boxylic
(RE2-¢4--KHa o 8-NethyBE-oxXer £ Badibdrappimitiof, 4t ¢, dietazedi-
descri bed é nEIe 1. .1 NNR 40 %5 N+E DVSO- d6)
b ppm 1. 37 ageto 1. 99
(br. s. 2 Fbpa425 (br. s., 2 H) 3.85 - 4.03 (m 2 H
4.45 N4, 5 H 7.20 - 7.32 (m 4 H 7.58 (s, 2
H A5 (s mz = 381 (M1). 1C50 7.8 nM (range
5.8-10.5 n C“D 2009/ 016462 PCT/ 1 B2008/ 001963

Exa

4- (4- 0X0- 7

benzocv¢l ohept eny

acid hyl estgr

accordi no t he t hods { 0T
(400 WMHz, LOROFORMd) 5 ppm 1.32 - 1.68 (m \\KI)
1.87 - 1. (m 2 H E

5 The titled compound was prepared by the methods of Examples 6 and 47.
1H NMR (400MHz, CD30D): 5 8.18(s, 1H), 7.38(m, 1H), 7.10(m,2H), 4.96(m,
1H), 3.90(m, 2H), 2.84(m,1H) , 2.6,2.4(d, 2H), 1.96-1.56(m, 4H), 1.4(d, 3H),
1.28(m, 1H), 0.88(m, 4H). ICsp 12.9nM (range 4.5-22.2 nivi).

10 Example 49
4-[4-(4-Amino-5-0x0-7,8-dihydro-5H-9-o0xa-1,3,6-triaza-benzocyclohepten

-6-vI)-phenvll-cyclohexanecarboxylic acid
NH,

TP ;
PEVa0at

Prepared according the methods described in Example 1. 1H NMR (400
15  MHz, DMSO-d6) & ppm 1.37 - 1.55 (m, 4 H) 1.81 (br. s., 2 H) 1.99 (br. s., 2 H)
2.25 (br.s.,2 H) 3.85-4.03 (m, 2 H) 4.45 - 4.61 (m, 2 H) 7.20 - 7.32 (m, 4 H)

7.58 (s, 2 H) 8.15 (s, 1 H). m/z =381 (M-1). ICs¢ 7.8 nM (range 5.8-10.5 nM)

64



2.03 - 2.14 (m 2 H 2.22 - 2.38 (m | H)246-2.58
(m 1 H 3.59-3.70(m 2H 3.91 - 4.03(m 2 H
WA 2®5/016442 72 (m 2 H) 5.64 (br. s., I H 7.10 Pcml&ﬂosmowﬁs

(m 4H 814 (br. s., 1 H 825 (s, 1 H. mz 397.4
(Mr1l). 1C50 47.3nM 10 (range 45.2-49.5 nM Exan'pl e 51
4- Ami no- 64444- (1

Htetrazol - 5-yl net hyl ) - cycl ohexyl | - phenyl } -7, 8-di hyd

ro-6H 9-oxa-1, 3, 6-tri azgxgpﬁg%gcl ohept en-5-one (i/PN

NH2Z NN NN 15 NN To OC, stirred solution
dﬁ{#(mmmﬁ-&ixufﬂ,&ﬂﬂudlmﬁkhgtaﬂatreB@Ltriaza-a)enm(xmlqhepten

Lol uene {080 el JehReSdHSd iR A b 3 (O 86

4-1 4- (4- an1no 51@m9-7,8-d|hydropyr|n1do[5,4-f][1,4]oxa
zepi n-6(5 phenyl ] cycl ohexyl} acetonitrile (25
mg). Thi s xt s heated at 800C 20 for 40 hours,
cool ed, concen [ 3

silica ¢g®&

affordthe%}\:ﬁp ‘ ;/ d 2.8 ng. 1
H NVR (400 O d6) D 5/ 1. ZEI)(\m 2 65
WO 2009/ 016462 /1 82008/ 001963 H 1.25 - 1.45 (m 2
5 H)Pr%p@?ed aéecﬁ&né'ﬂhe ﬁ\é't%o@s aéscrlb%ﬂ)ﬁﬁ E)délénp:!e*}) ﬂi?@AR é400
ROFOB\A dhé npw $2551 68y, 5sH) 18714)1.8810% @sH) 1

ﬁ?% DNy o ot lid b 8 1R 400 85> 70 (m

2 H)\&eot & aro3 @8, ziegmr sHed. 7z1$mEza11;ra 6% (5r2s571 H\)\HI‘B) 7.30
pre ar e or were erive

d, b
%ebros SRR o0d g G SO BN o 47 3 7

t Prepar ation 5 10
10 (rgﬁ%&%%%é’? odophenyl) 7, 8-di hydropyrimdo[5,4-fl[1,
4| oxazepi n-5(6H) -one N NI -12

Example 51
4-Amino-6-{4-[4-(1H-tetrazol-5-yimethyl)-cyclohexyl]-phenyl}-7.8-dihyd
ro-6H-9-oxa-1,3,6-triaza-benzocyclohepten-5-one

g{@@“”y

To a cooled 0°C, stirred solution of trimethylaluminum (2M in toluene, 0.33
mL) in toluene (0.66 mL) were added trimethylsilylazide (0.86 mL.) and {trans-
4-[4-(4-amino-5-oxo-7,8-dihydropyrimido(5,4-fi[1,4]oxazepin-6(5H)-
yl)phenyl]cyclohexyl} acetonitrile (25 mg). This mixture was heated at 800C

15

20 for 40 hours, cooled, concentrated in vacuo and chromatographed (4 g silica
gel column, 0-10% methanol: chloroform) to afford the title compound as a
white solid, 2.8 mg. 1H NMR (400 MHz, DMSO-dg) 3 ppm 0.96 - 1.28 (m, 2
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I O NO, NI 4-Am
i No- 6- (4-i odophenyl) -7, 8-di hydropyri m do[5,4-f][1, 4] ox

W@2@plon46Y 6H) - one was prepared as foll ows. StREI/IB2008/001963

N-(2-{[Tert-butyl (di methyl)silyl]oxy}ethyl)-4-iodoanil
ine, showmn 15 below, was prepared as follows, HN\
Si-OTo a stirred slurry of sodium hydride (464 ng 60%
inoil, 11.6 mol) in THE (5 m-) was added a
ti40 -y ni4 I ). 4
MY o B GHARNRZe 1 AT SHPZaRPEB0 (3 AHIZD- 276
(m(, 2- Hy 8:8%et BOB\(I(, teir) 4645 y4 6di (metid) 7218 sv128n@n (4H3F .55

(057 B89 1 30 0E 5 s (i on THeoh fandn 42 203
n\ppter, partitioned between Et OAc and saturated
aqueous ammoni um chl ori de. The aqueous | ayer was

wehshfetlowinat ¢contleamsis(ahilhe presart énventionnasidesgjipeddn

| ayers sat ur at ed ,aqueous, bri dried over
EXAEE Shr e & PR e narR feves Tom e S prpRage
byahetRetiBd I CHheh A2 Lsiigthb B3R{SH PRI G epatdtion 5.

Chr omat ogr aphy (40 grans silica gel columm, 0-20%

Et OAc : heptane) afforded the title conpound as a

gumy solid, 1.41 gra (400 MHz, CDCI3): 5

7.41, (d, 2H), 6.40 (gﬁr%é%ia&ﬁ&; (br s, 1 H, 3.81

4 AmMind=B+(43oddbhdhyB27 8 slihydirb pyrimidd[5, 4+ £ Hloxamégin5(6ABode

(Mtl). 5 Step 2.
4, 6- Di chl or o- N- ( 25,hydr oXNf&t hyl ) - N- (4- i odophenyl ) pyri mi
di ne-5- carboxa fé ~y’Shown_bel ow, was prepared as

follows, A N N- ‘O € HO To a cool ed
(icelwater), stN&e

N-(2-{[tert-butyl (di metRyl)sil

4-Amino-6-(4-iodophenyl)-7,8-dihydropyrimido[5,4-f][1,4]oxazepin-5(6H)-
one was prepared as follows.

Step 1. N-(2-{[Tert-butyl(dimethyl)silylJoxy}ethyl)-4-iodoaniline, shown
below, was prepared as follows,

vy
\

To a stirred slurry of sodium hydride (464 mg 60% in oil, 11.6 mmol) in
THF (5 mL) was added a solution of 4-iodoaniline ( 1.27 grams, 5.80 mmol) in
THF (1mL) dropwise. After 15 minutes, (2-bromoethoxy)(tert-butyl)dimethyl
silane (1.39 g, 5.83 mmol) was added and the resulting slurry.was stirred for
40 hours. The reaction was quenched with water, partitioned between EtOAc
and saturated aqueous ammonium chloride. The aqueous layer was washed
with EtOAc (2x) and the combined organic layers were saturated aqueous

brine, dried over magnesium sulfate and concentrated in vacuo to afford an
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oxy}ethyl)-4-iodoaniline (1.34 g, 2.78 mml) and

di et hyl i sopropylamne (0.7 10 nL, 4.0 mol ) in MIHF (5
Workeop/owes2 added 4, 6- di chl oropri m di ne- 5- car bong¢T/IB2008/001963

chloride (560 ng, 2.65 nmol). After 5 mnutes, the

cooling bath was renoved and the slurry was stirred

for 5 hours. Aqueous hydrochloric acid (1 N, 5 nl-)

was added and the m xture was allowed to st and for 72

o S Emgl8ob) 10 s BegopL Byt prodgb 1o panc
fhrcgamthe ﬁgkﬁmrgpmmcbasmsgtw?mwsohd s‘agg fﬂaﬁ ad;uugﬁ& (4;100
M2 BlR¥ it o D BD (Cr Bk B8 L ﬁ a%a@t%% 3.18
O%%F%%)aggql(g()ﬂt @?L heppg+6 0afgf g:rdlegat %: title

c @tpp @n 4, 6 822hlomp-Ni( 2FhydvBk\(etiiyl)-M-E-io Goahe)yl pyBmBHing-5;

ca%bfg')@nelae é‘r&a@vr\ h@@f&wr@%#@f %3 f°§4wg73(t 20 2

4- Chl or 0- 6- (4-i odophenyl ) - 7, 8- di hydropyri m do[5, 4-f][1
, 4] oxazepi n-5(6H) - ghe, shown bel ow, was prepared as
fol l ows. 67 WD 2 164629PCT/ 1 B2008/ 001963 N C N

A stirred slurry/of

4, 6-di chl oro- N- (2- hydt oxyst hyl 4-i odophenyl)
pyri ni di ne- 5- car Bdxani de” (M7= 22! ol ) and
pot assi um carbonate 35Q ng, = mml) in DMF was

heated at 80C for 2 hours)\ The reaction 5 was cool ed,
filtered, solids washed wth small portion of DWMF and
the conbined filtratesq@ere concentrated in vacuo.
The residue was chromat ogr aphed

0 bsrepBRio8 Naist hsaat Sokfbaal NsCoAltertbutydimatnysiiy]

oflyfifForcanBi eREY, bb Ml 4 SRS Qe

m(.4@@ INhIK)I) l@[MII' HF (8 r’BL)7\8a:€ addéd Hl)6 d%h&ﬁo;ﬁnﬂmdméﬁ ciafbonyl
cr(lcamds o (356186, 8 4 o5 gt somirates, s rceg'@ﬁq Gathopes rroved

S Yy e D S90S Bighdlnfrogtot i 4 5
wasmddéed and tipe niktoxawas wlewsd ito sehd for Z2dwaredThelyefor
by e R PR R VG wo SRR VAR 51 e
cdmbirRAYrganic layers were washed with saturated aqueous sodium
bicarbonate, saturated aqueous brine, dried over sodium sulfate and
concentrated in vacuo to afford an oil. Chromatography (40 g silica gel
column, 20-100% EtOAc : heptane) afforded the title compound, 542 mg.
1H NMR (400 MHz, CDCl3) § 8.64 (s, 1H), 7.62 (d, 2H), 7.17 (d, 2H), 4.07 (t,
2H), 3.91 (q, 2H). m/z = 438.0 (M+1).

Step 3. 4-Chloro-6-(4-iodophenyl)-7,8-dihydropyrimido[5,4-f][1,4]

oxazepin-5(6H)-one, shown below, was prepared as follows.
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15 chloroform afforded the title conmpound of
Preparation 5 as a white solid, 122 ng. 1 H NWVR (400

WORWYODBNBO- d6) 6 8.18 (s, | H), 7.80 (d, 2H), FCBHOBA&H001963

s, 2H), 7.19 (d, 2H), 4.60 (m 2H), 3.96 (m 2H). mz
= 383.1 (M+l). 20 Exanmple 52 Met hyl
(+)-{4-[4-(4- Am no-5-oxo0-7, 8-di hydropyri m do[5.4-fl f
1, 41loxazepi n-

6(5H) - yI)phenyIIcycIoheE 3-en-1-yl}acetate O ("N NH2
68 WD 2009/ 01646 5008/001963 Met hyl
()-{4-[4-(4- Am 5 5- q o-7,8-d

i hydr opyri m do[ 4 f oxazepin
6(5H) -yl ) phenyl ] rerohex-3- en-
above, was prepared as f® tlIrred sol ution of
4- am no- 6- (4-i odop yl) - gr opyrimdo[5,4 5
f]1[ 1, 4] oxazepi n- 5( 6H) ¥0One (40 ng, 0.10 nmol), nethyl

[ ‘k &tfred nggtd?ur@ﬂ%hmfb N-(2- hydroxyethyl) N- (4-|0dophenyl)

2- di oxabor of yl') cycl ohex-3-en-1-yl Jacetate (38
pwmdloeﬂcam@kamlda:(éiﬁﬁungc 28dnanol qrebpetgssiomearhanatp

(3BT 50sh i e DT S L KL PR 23RS e shetn

wad cddled; fllefed, &oli@s drshéh avithesrall portish>of DNF wag theol ed,
concentrated and 10 chromat ographed to, afford a V\,hlte

cosiafpined fl&@t%werwwt@m ineyasgl d heyregidue was
hi’ r&l%f raps n@%)s%%fg'hga Bl otst, BRI i and) th dkford 4-
cmdrbpl-h(a!hsddlophehym&'}8—6|h9droby;4h~}mﬂél4l ﬁ[1a4jlwkatslepm 306H)-OnOas

15 NH2 To form the named conpoun shown abqve. the

a wanwewa 437 mganpl MMRS@QMHﬁy@pQWM-@l@ 115} A (5 2H),

dth I
7 J20 R ARCAREb In AR 2ab ot e UL Le
Dl\@@pdﬁ)AEOIullEnQﬂ' 4¢ddvlorost (4—]odd)phe8yll-6 g-dihydirddyrimid &b, 4-

br. ., 2 7.44 , J=8.30 Hz, .2 7.31 . .
ﬂ[(l ,4ﬂoxaszepm-{'5_P6H)-one (2(1'8 mg, 0.78 mmol) in O'.? N ammonia in p-
dioxane was stirred in a sealed tube for 18 hours. Concentration of the

acetate, shown

reaction mixture, followed by chromatography (10 g silica gel, 0-5% methanol:
chloroform) afforded the title compound of Preparation 5 as a white solid, 122
mg. 'H NMR (400 MHz, DMSOQ-ds) 5 8.18 (s, 1H), 7.80 (d, 2H), 7.60 (br s,
2H), 7.19 (d, 2H), 4.60 (m, 2H), 3.96 (m, 2H).

m/z = 383.1 (M+1).

Example 52
Methyl (+)-{4-[4-(4-Amino-5-ox0-7,8-dihydropyrimido[5,4-f][1,4]loxazepin-
6(5H)-yvlphenvllcyclohex-3-en-1-yl}acetate

N= O
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20 (d, 2H), 6.13 (br. s., 1 H), 4.58 (t, 2H), 3.97

(br. s., 2H), 2.42 (br. s., 2H, 2.32 (d, 2H), 2.23
W@ e09BHHe2 1.92 - 2.03 (m 1 H), 1.83 - 1.93 (nPCI/IBN(8/001963

1.31 - 1.45 (m 1 H. mz = 395.3 (Mrl1). 1C50 36.4nM

(range 33.8-39.3 nM. 69 WO 2009/ 016462

PCT/ 1 B2008/ 001963 Exanpl e 54 Met hyl

{4-f4-(4-am no-5-oxo-7, 8-di hydropyri m do[5, 4-fl[1, 4] ox

N%\g)&wr(ﬁ %’%I [54/ (nhRS! “5085 ?@8%&&%@%@&[5 M1 Q)0kd2ephh-

A'stirred slurr
6(8H paf)preerid]Cyelolusle prerniHyjladetata)ishpdnahove nves pierered [as,
41 oxazepin-5(6H)-one (38 ngy, 0.10 nmol), nethyl
fOIK)"}’T%/droxyphenyl acetic acid (25 ng, 0.15 mmol), cesium

Ca Qfﬂ?@d §o|(1ﬁ§n 694 an%é Glmllohophleﬁ{rl?'?@@lhy&ro h d]!§ 4-
(10. 3 nyg, copper

ﬂ[irﬂiﬂmzenlnpﬁ(%i)@nar(éo(mgm ﬁQ)mmel)eméml et tfamethsl-

1 ARl 7 ORI S ey et S RS ¢ supo
ce%ﬁlrﬁ@ﬁﬂionaté?{liﬂ‘r@ rz@ mhﬁ(blﬁérﬁ@méd?@nttétrélﬁs@mmwd as

a solid

OHaEPRNGS 6 i, OG5 mmaipin b 2-Gmpthoryethae (A i) yas heated
at 350 Tong pBLrscothes eaph Rt e @3 porphnidied ane
ch?mi@%g?ﬁbl@@ﬂo dffdrd-o whitesolid, S5tomg: 1CEr 84.BrRik. opyri m do[

j 1, 41loxazepi n-6(5H) - vl ) phenyl | oct ahydr opent al en-1-yl } a
cetic acid N NH2 (ito E%Mgfeé:&”tn’ .

(+)-{4-[4-(4-Amino-5-ox0-7,8-dihydropyrimido[5,4-fl[1,4]Joxazepin-6(5H)-
vl)phenvllcyclohex-3-en-1-yilacetic acid

N= OH

NH,

To form the named compound, shown above, the compound of Example
52 was hydrolyzed utilizing the conditions described in Example 2 to afford the
titte compound as light brown solid, 11 mg. "H NMR (400 MHz, DMSO-dg) §
12.07 (br. s., 1H), 8.16 (s, 1H), 7.61 (br. s., 2H), 7.44 (d, J=8.30 Hz, 2 H), 7.31
(d, 2H), 6.13 (br. s., 1H), 4.58 (t, 2H), 3.97 (br. s., 2H), 2.42 (br. s., 2H), 2.32
(d, 2H), 2.23 (d, 2H), 1.92 - 2.03 (m, 1H), 1.83 - 1.93 (m, 1H), 1.31 - 1.45 (m,
1H). m/z = 395.3 (M+1). ICsp 36.4nM (range 33.8-39.3 nM).
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OO OH 20 The nanmed conpound, shown above, was
prepared as follows. 70 WO 2009/016462
wEa@nbOBAGDE/ 001963 Step 1. Dinethyl ()-{(1 PCT/IB2008/001963
R, 3aS, 4R, 6aS) - 4-[ 4- (4- am no- 5- oxo- 7, 8-di hydro
pyrimdo[5,4-f][1, 4] oxazepi n-6(5H) -yl ) phenyl ] oct ahydro
pent al en-1-yl }mal onate was prepared as follows. A
slurry of 4-anino-6-(4-|odophenyl) 7, 8-di hydro
pyrimdo[5,4-f][1, 4] oxgz bﬁﬁpkb one (207 ng, 0.54
mmol ), 1,5-cyclo 5 octa& 9 ng, 1.1 mmol),
Misthet (- {4v6d-amine 53¢ 77, ﬁzﬂlh\mrﬁp\mmid);['s 4611 dlaXazepin-6(5H)-
but yl ammoni um chl o |H , 0.5? nmol ), sodi um
bi car bonate (284 e
d|palIadlun(O)tmpé(dlbenzylldeQiacetone) chl or of orm
(26 ng, 0.02 .
stirred at

cool ed, c:ﬁ
10 titl e cenpound,

| mxture was
gd to afford the

CDCl 3) 6
8.25 (s, 1HY; . 4.65 (m
2H), 3.75 (s, .Y, 3. . 3H), 33 O1H),
2.80 (m | H, 2743 (m 2H), 1.97 (m 1.75-1.32

(A siifréd siurg/ c‘f 448151"3) 64’(/&16dop$teengl)-? 8-(diﬁyd{c6;ﬁlyr|m|do[5 4-f][1 A
R, 3aS, 4R 6aS) - 0XO- @93‘ r| m d

ona@enmrq(pb)zqr@&éﬁépg nQ 80 @mro% WHBMH] eﬂtecaﬁfaﬁ

AT TP BB R REBYAL Syl )y

glpeina (1GR3 aro,-7.18-ndmbl)yanhd copper (1) iodide (6 mg, 0.03 mmol) in p-

gt Saaie ieeted b AATE B iolsb. bt esdbrlmyre was

cfl‘ﬂ@d 'dohBéHﬂét'éHCiﬁ %b@@ an&%ﬂf&mstb@@r{ea% 5%, méth@nBPo! )

p- di oxane/ wat er -) was sti rred at 50C
chlmof@rm)do rafford te mt@mmp«numdaes @cﬂ@d;lénz Aamgd HNMBR(408

iz R s P 48l reo e dEG7 [ 2,102 &

2|?ﬂléwé§s§ﬁ| %@Pﬁ?g %nand d Sy T80 gwl-q: actd.

'ed I n vacuo t ord the
IGsh 2bénMonpound as a white soI id, 179 ng. 1 H NWVR (400
MHz, DMSO-d6) 6 8.17 (s, 1 H), 7.58 (br s, 2H), 7.13
(d, 2H), 7.10 (d, 2H), 4.57 (m 2H), 3.95 (m 2H),
3.08(d 1H) 2.64 (M Ekalbie 585 2.39 (m 2H), 2.24

(m 87110F Z = 467.3 (M),
+-{(1 3aS 4R 6aR)-4-|4- 4-Amino-5-oxo-7,8-dihydropyrimido[5,4-

fIl1,4loxazepin-6(5H)-yl)phenylloctahydropentalen-1-yllacetic acid

OH

The named compound, shown above, was prepared as follows.
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Step 3. The title conmpound was prepared as follows. A
solution of ()- {(1

WER2Ba8164R 6aS) - 4- [ 4- (4- am no- 5- oxo- 7, 8- di hydr opyT/iBR0eRn[01963
5,4-f][1,4] oxazepin-6(5H)-yl)phenyl]
oct ahydr opent al en-1-yl } mal onic acid (87 ng, 0.19
mol) in xylenes (3 m-) and dinethyl sul foxide (0.5
m-) was stirred at 150C 30 for 2 hours. After cooling

{ b 32 TiRATICHH R S0 afidat)orlid 0B iis 048 8dinydro

water a reti |tat e organic
pytimida{5,4Hji %]e%zehmﬁ@&ﬂH'I)mmgl]odahyﬂmﬁmmwﬂmalonate

PCT/ 1 B2008/ 001963 nd d d
wasFepargda %&%ﬁﬁ’@fmﬁ amy %ﬁ@@%ﬁ (4riodoph ﬁﬂy' ~7ﬁ€§ ﬂ%&gfo
p@ﬁﬁ@o[?ﬂﬂg@%g&%@ 63*)18% (3207]1'749 ?754 3 969%
ocdiens(11® ihg, 111 iHmol R dbpethyli@alpnatel( 34y . mg;{Z:G mm&DSteﬁa-N-
bu&yIYH-m)monlum chlorldm M6 rmaa,g é%nr%Z)I) schJr'n t?lcaE)é%ng{ee(Z%g, rg&
3.2S) aﬁd[dqpéléd&im(mné(cﬁmzwéeﬁééae@d&)%m&omfm (b63n§;

triaza-benzo

0.0% cirobl} in dimashylsyifoxide (6 mi) wasstineat 80ICdep64-hrothane

readjrf e Wi BSOIECT By Renirat S stuRodined fo gfford the
utr(ecadn@d@nd%glmﬁ@y AINMRIEDO M4z, (6130132 §8.25 SS 1H), 7.29 (d,

doph di hyd do[ 5, 4 1 5
ZPEﬁWO’I%K:inéBE)MﬁQ( I ro%ﬁdg;%H)?g, 3.72 (s[3H) 303X8a(zdepllHI; 2530

b E L G 2 R A TS R Lt

i C@:b . ((@X (IR, 3@31481 63@}—)&~[4—Q4Wh\hd*516xc6-2§9dil:@dfm)ynﬁ\ﬂo
(5Bl Hosrain ey ihasfoctaidraaP TR S msionc agidosas
p’%@%ﬁ? ‘J"#Re r eac%%ghd%}]x%émr (*3 gg gééiﬁ é?é?ﬁﬁt(‘é'
arbinof8-oxpersd-eithydird by rinvieb s, 4-flblad loxazemin-S(bid pyijpheriviie,
OB IO ITIRONALS (151 GIsaDotr ) 22 Hh rypiode
mgﬁbhyc}rate (166 mg, 3.9 mmol) in p-dioxane/water (8:3 — 11 mL) was stirred
at 50°C for 3 hours. The reaction was concentrated to remove the p-dioxane,
water (2 mL) added and the mixture extracted with EtOAc (5 mL). The
aqueous layer was adjusted to pH~3 with 2N aqueous hydrochloric acid, the
solids filtered and dried in vacuo to afford the title compound as a white solid,
179 mg. "H NMR (400 MHz, DMSO-dg) 5 8.17 (s, 1H), 7.58 (br s, 2H), 7.13
(d, 2H), 7.10 (d, 2H), 4.57 (m, 2H), 3.95 (m, 2H), 3.08 (d, 1H), 2.64 (m, 1H),
2.39 (m, 2H), 2.24 (m, 1H), 1.87-1.10 (m, 7H). m/z = 467.3 (M+1).

Step 3. The title compound was prepared as follows. A solution of (+)-
{(1R,3a8,4R,6aS)-4-[4~(4-amino-5-oxo-7,8-dihydropyrimido[5,4-f][1,4]
axazepin-6(5H)-yl)phenyl] octahydropentalen-1-ylimalonic acid (87 mg, 0.19
mmol) in xylenes (3 mL) and dimethylsulfoxide (0.5 mL) was stirred at 150°C
for 2 hours. After cooling the reaction mixture was diluted in EtOAc, washed

with water and a precipitate formed in the organic layer. This solid was filtered
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20 5% net hanol : chloroforn) afforded a solid, 127 ng
| C50 78.3nM 72 WD 2009/ 016462 PCT/1B2008/ 001963
weE@aplaes7 ()-(1 R 5R PCT/IB2008/001963
6S) - 6-[ 4- (4- Am no- 5- oxo- 7, 8-di hydropyri m dof 5, 4-flf1,4
loxazepin
6(5H) -yl ) phenylltricyclo[3.2.1.0-2,4H oct ane- 3- car boxy
lic acid N2 N O N~ , ~~~uu--ullllH NOH OHO 5
1 f
anf i G SREBAIN A5 SRR ESmbbam 232 ARG 22ma
THENRIRD(4002ViHe, BMIDdisR6 80f 7 (syWhiH).£7.60 (bids, 227), 705 (d} BHIVR
400 , DVBO-d6) 5 8, 1%3, 1 H, 7.75 (Ibr S, ZI—P_l
7.92 fy 2HRy 4.58H4m, 2H)68-9Gnim.22), 3513(E, (Y, 2691-32 §9, (3H).m/z

%%33%21&5 @50%4)%\66@65?53 ?272%?)[’“ 1'263 48? 42(H) l\/il-l)l: >

5 | C50 34. 7nM 10 (range 26.7-58.6 nM. BI O.OG CAL

PROTOCOLS The utility of the compounds of formula (1),
t he pharmaceutically : salts of the
-5Pe@-%krar‘{1y,3,%-ﬁak%bﬁzo
cytdotmpten-s-dHphenyiHscadoi2.10*R Méjoetehe-B-catoxsiic acidahethyl
assays known to one of ordipary skill in the rel evant

art, including the in vit&%nd in vivo assays

di scussed hghow. Such assays also provide a neans
wher eby t activities of the conpounds of fornula (1)
with the activities of other known

n Vitro Assay for DGAT-1 Inhibition
gt h di acyl gl ycerol : acyl CoA

ne

10 O
The named was prepared as follows. A slurry of 4-amino-6-(4-

iodophenyl)-7,8-dihydropyrimido[5,4-f][1,4]oxazepin-5(6H)-one (340 mg, 0.89
mmol), tricycle[3.2.1.0%2,4*]oct-6-ene-3-carboxylic acid ethyl ester (240 mg,
1.35 mmol), tetrabutylammonium iodide (67 mg, 0.18 mmol), piperidine (230

15 mg, 2.7 mmol), formic acid (170 mg, 0.14 mmol) and dichlorobis(acetonitrile)
palladium(ll) (23 mg, 0.09 mmol) in DMF (0.36 mL) was stirred at 125°C for 16
hours. The reaction mixture was cooled, diluted into EtOAc, washed with
water, saturated aqueous brine, dried over magnesium sulfate and
concentrated in vacuo to afford an oil. Chromatography (20 g of silica gel, 1-

20 5% methanol: chloroform) afforded a solid, 127 mg. 1Cs 78.3nM.
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fraction (105, 000 x g pellet) was prepared. The

DGAT-1 gene is a human 73 WO 2009/ 016462
WERMPHOBAGDE/ 001963 DGAT-1 gene descri bed in JPCBIB008/001963

Chem 273:26765, 1998 and US 6,100,077. In vitro

i nhibition of DGAT-1 was neasured using a

nmodi fication, further described below, of the assay

nmet hodol ogy described in US Patent Nunmber 5 6,994, 956

B2. The cells were cul tg{ﬁﬁb@%-{fol lows. Sf9 cells
(20L) vvere |nf ect ed wit of DGAT1 Bacul O\ZI(-I rus

o Sgﬁ%l)p ShIRSRR25. L&gf §~ Ao éga rhoxvi s';t%gﬁarcgf |

o S ey rulrryu

pel l ets vvereNH£0 washed once W|th i ce- coI d Dul becco's
phosphat e- bdff éred saline. Cells were <collected in

t abl et ntrif@ge (Beckman GS-6KR), 15 m nutes, 2000
X g, : (20) mL of ice-cold Mcrosone Buffer
(MB) \was cell pellet. The suspension
was p quidizer t|mss(18K

psi). ' ' 2 4 es
and cent@i f uged for g m f \at ) 5(

( Beckman- ter, Inc. ) 64R Hi

Refri gerated Benchtop Centrif
The supernatant was transferred to ultracentk\ fuge
tubes and centrifuged at 125,000 x g for 1 hr ©n a

o Qo B arovaged ek Y EARATe ot b iR sy
h;@/ol?ﬂﬂg €7 boter aér@%sﬁméd)mrﬂﬁle@f@@ﬁdrﬂain Swie solid, 27

eterm ned using Bio-Rad Protein DC Protein Assay The
mgi cHONMRe0AVIHZS DMSED-ds) & 8i 19 (5e tiHi 7. 75 £bres, 2H)i 7#14 (m,

18l 4B, S S NE S E TR i P 7 (o, 0B 1 80 U 2 T o0

(MT2H)03 BB AB SRRl RAN.0.9@$s, IHHPATEE 407.4 OARYENIC0B3|7nM
means and contai ned 125 nmM sucrose, 3 mM i m dazol e,
(range 26756 "k otinin, 0.2 g/nL |eupeptin and 5 niv
dithiothreitol (d el and’ s reagent), DGAT-1 activity
was neasured in 384-well format in a total assay
BICGLOGRC AL PZfo'podclrLaB cont ai ned, Hepes buffer (50 nvi
pH 7. B Ng bovi ne serum al bum %(i 6
rrgThﬁ Wt |l|ty tq%np\@wqgﬂf fpgnu@W) dhe pharmaceutuc y

acceptable salts of the compounds, (such as are described herein) in animals,

particularly mammals (e.g., humans) may be demonstrated by the activity
thereof in conventional assays known to one of ordinary skill in the relevant
art, including the in vitro and in vivo assays discussed below. Such assays
also provide a means whereby the activities of the compounds of formula (1)

can be compared with the activities of other known compounds.

In Vitro Assay for DGAT-1 Inhibition
Human full-length diacylglycerol:acylCoA acyltransferase 1 (DGAT-1) was

expressed in Sf9 insect cells which are then lysed and a crude membrane
fraction (105, 000 x g pellet) was prepared. The DGAT-1 gene is a human
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G /nol) and nmenbranes (25 pg/m) into which 1,2

di ol eoyl -sn-glycerol (75 NM 30 in acetone has al ready
Whe®n/01d@edr porated. Inhibitors in DVSO were prRCT/IB2008/001963

i ncubated with nmenbranes before initiating the DGAT-1

reaction by the 74 WD 2009/016462 PCT/1B2008/ 001963

addi tion of decanoyl CoA. Two control DGAT-1 reactions

were al so incubated in parallel: 1) DVSO wi t hout

i re r r
e e e L

GMIXOn ("blank") incubated with 1 pM
/-tri

H_lbyl rpdp@bﬂlgggofﬁeag? 12 wagf]'m%?élﬁacgs%mé% mlgﬂg\g@ l?n further
deSYibe S of R éé‘sa?%éihb&@l%@?@’e@éﬂﬂ&ﬁh USratefiNG@nber

concentration was 5% The 1nhibitors were present at
6,204.95@GB2of ei ght concentratl ons to generate an

CRBHIP AerE R bR IRE S Pols () BPE Inra BB PS

mihbBDGAT1 Bacgleviee infedted mSecBm@ﬂ$ (B B} for 72tHireirglat Wave
concentrations used were 3 pM. 1 NM 300 nM

BiargacteniSystem R0/5QF (Wexe @'@eﬁll\ﬁ EM@alﬂ@ae@)r ons were

£ IRUEDGATE RRSEEOMAE wer pferdirel BT IGHD * UK NeR fore
wd%gth&&m@tWI?ﬂ%Foltﬂdi?e?)ecﬁ?ﬁq:dlmphaw—bfmfebﬁanh@ Cells were

addi tion o of Iris r m . no
ool Iy FGEIop SRR H%(B?ﬁ B SRR st 56
485 Pho (BRI 168 Fojd Mbfcofa B atEl {)'9"3&\2%5?%398" her5gof
celieklice. ﬂt@sM@ﬁenﬁtﬂS\NaﬁA ¢a3$%ca§m0mgirh a:mletofkgrlSId(;zergiiotlrlnes (1€ij

tr ter Cro a rilux
psib | The Neats WRSAGISITON® CRTULos L bes AT CoTAIERsH DT BB
f

i) ot SR G RLORRNIC AR Ink Rlledt BT %"E%w phged
Refrgpetied BehERPpD& R ifugen ROB50 eat)). atZGCTthecsunpuwmm WS
¢ the present invention, describe | es % aﬂ%.
r@sssrred,@@l regepiatgedtbes aoﬂ@@atr%@ed gi PQP%% or thidn a
SR 8488 0, 900 L Yo B bl e

wéﬁé%u!sﬁleﬁ@ed)!rt T® mLa@fSMB M@orﬁ@rtfcmr frhé nigrasopwsTpound

nore than once, i nhj bi tion s_al so.provid
caneeniratien waﬁ&&!;@rmmw éﬁ@gzﬁw;RaC{ 9'9 Q%rPﬂetﬁuﬁ 4SgaY-¢

m@ﬁ%o‘?ﬂés (A@Y%ﬂ%élﬁ# il %{h D5 bl P 98mPlesvded0

ess
portioned, flash frozen and stored at —80°C

The Microsome Buffer, used for microsome preparation, was prepared by
conventional means and contained 125 mM sucrose, 3 mM imidazole, 0.2
ug/mL aprotinin, 0.2 ug/mL leupeptin and 5 mM dithiothreitol (Cleland's
reagent), DGAT-1 activity was measured in 384-well format in a total assay
volume of 25 pl that contained, Hepes buffer (50 mM, pH 7.5), MgCl, (10
miM), bovine serum albumin (0.6 mg/mi), [14C]decanoleoA (20 yM, 58
Ci/mol) and membranes (25 ug/ml) into which 1,2 dioleoyl-sn-glycerol (75 pM)
in acetone has already been incorporated. Inhibitors in DMSO were pre-

incubated with membranes before initiating the DGAT-1 reaction by the
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In Vivo Assay for ducose Lowering Oral glucose
tol erance tests ("OGIT") have been in use in humans

W@ 2Wem164680 at | east, the 1930s, Pincus et al.PCREmB2008/001963

Med. Sci, 188: 782 (1934), and are 75 WD 2009/016462
PCT/ 1 B2008/ 001963 routinely used in the diagnosis of
human di abetes, though not to evaluate the efficacy
of therapeutic agents in patients. KK nice have been

t
~I ARSI HLa R gyt

in darabeln 8) DMEB withiozitiinhihdtor &0 measu appaatcdirejfecbbtpos.

i And 25 2l eeetredy HRbRE D frd v Bbidl ¢PBrRI"

i Lo, 7T .
mc(;ld@é@&%ﬁ»é}fq am {trdd4 [E’J&Maﬁ'ﬁﬁ@ uzt r7 Izggms é-_lﬂHl riei@88)5-b]

1,4 osayin- G-ulh@hemel] @yalcpiaewﬁra@e@@ap@ (&V@@@Pé/OAfWSS) The

DN el WL % e ipniBf e leRe SRR plaite

eigH? cdBcéhPaticht olgheratedh apparemt ¢Caefor eadh conpaamd. The
I nbred line first est abI i shed by Kondo_ et . al

eight lmlbltgmnceeiratlommﬁ loged angeiremgEy | tor, @an@em
|
gt BRI RnratiBRY "BBaRoqE, 8o BRI cOREMIRIAE Ui lre
10NeMr Bldg € al, cmmﬂ]McaOOuM 3halMod 6usV aodt hobe seen in
e TRt i 6 ot b LA SR anc
th&?fb‘?ﬁﬁné%fedtbg/@ché %ﬂ%ﬂﬁh% 10501 & FHRAYB S M?) RéctiememBiurkK

mce to evaluate the effects of Insulin secretagogue
wearg eweuiralized by theoaddition of 15w of tés(hydyoxy-saethylamingnaihane

& P, ORapd e GursE Y it ial Byt 867 oL b §eihiee
(PEH{WE%HQI% PRited BbhBhES Warel AMBWadtb Begtitioh fépnagu sobal ey

rats, after an overnight fast. Ml e Spr - Dawl e)g
befenes ‘@rwas meeslithskiniaysoidlilletion éﬁacv@ae&s “@@ Migrpbeta

Trﬁ Y% %5@-%}5']@[@ %ﬁtﬁ%ﬁé@ ggglﬁgr &Bt]dé%;c&qgf in tb??éﬁmgéw DPM

madé TPlefcatt ntabitibh B s cbmpbhadg we@rddmmptﬁted a8 T0-{(DPM
of one week before testing i s conducte Test i n% IS

DM&&HHeingipitedr PR tosd cp[r@@pnd)/(DPM DMSO uninhibited

The compounds of the present invention, described in Examples 1-3 and
5-57, were tested for in vitro DGAT-1 inhibition, and were found to generally
exhibit DGAT-1 inhibition with ICs values of 1000 nM or less. Where this
DGAT-1 inhibition assay was performed on a compound more than once, an
inhibition range is also provided for that compound. Preferably, the
compounds of the present invention exhibit DGAT-1 inhibition with 1Cs5p values
of 100 nM or less.

In Vivo Assay for Glucose Lowering

Oral glucose tolerance tests (“OGTT”) have been in use in humans since,
at least, the 1930s, Pincus et al., Am. J. Med. Sci, 188: 782 (1934), and are
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portion of the cycle. To conduct the food intake
efficacy screen, rats are transferred to 30 individual

W e@v/otEges Wt hout food the afternoon prior tRCT/IB2008/001963

testing, and the rats are fasted overnight. After the
overni ght fast, rats are dosed the followng 76 WO
2009/ 016462 PCT/1B2008/ 001963 norning wth vehicle or
t est corrpounds A knovvn ant agoni st is dosed (3 ny/kg)

‘1o lﬁ tY]@ ¥ of mﬂﬁaﬁ dfEé D thSligH Rot B SjialRite the

one no conpound). The test compounds are
eﬁdmsgofmeraaelgesagmﬁmpaﬁhrmand 100 ng/ kg dependi ng

h d, d h
SRR igh e Best tsed Wit Hita s B e 3 ebdls
32861311 @1@(1@63)0Puﬁv§arareala4 Diperass7: 154d-88 msaoelzum.@sal

routes of amnlstratlonrm be ‘use

Blmm@dm ®ispod. d824703p0 OW)Mﬁ@@tforwmi(Re@dl atebdipget.

M%Qg g ‘gﬁﬁ@&%% %ﬁ)’i%osf‘%s kﬁﬁé’ﬁérsgnaﬂﬁ%%oéﬂ n@g Jand an

PHaracITTRES., 170072811988 PMAgud 8t &t Ant.ed ClihnNiu 85:314S-
rat food intake 10 is recqorded continuously at

3178 (19RE) eand the o¥ra-prpereatip efipels aisuliapyHisiasKamgdaret al
AEERH. Fofsctl Rlo e 52 d00uiqf 8BSRAITRE PL! YioHH. MAutBR. Res.

FOMT e "scap very m nut es
2&46@&87@1@9))3 provi ded up to four hours after food is

P rigaiar o | 3@5{% ﬁgsgd st bbaliadly KEAES £ 3F
(B8RS 1304 BE8, MiBE ERI 0182 1104D), Fhe %{ick spbntahbolitk

desetqpoal hdreditainynfp nmhaf ﬁabygaﬂncadiaﬁet@@ﬁhat\wmgzessesdo ©ause
re%ﬁ%&ﬁél arl}ld neurological complications analogous to those seen in
human diabetic subjects, but they do not require insulin or other medication
for survival. Another aspect of the invention is directed to the use of KK mice
to evaluate the effects of insulin secretagogue agents in the context of an oral

glucose tolerance test.

In Vivo Assay for Food Intake

The following screen may be used to evaluate the efficacy of test
compounds for inhibiting food intake in Sprague-Dawley rats after an
overnight fast.

Male Sprague-Dawley rats are individually housed and fed powdered
chow. They are maintained on a 12 hour light/dark cycle and received food
and water ad libitum. The animals are acclimated to the vivarium for a period
of one week before testing is conducted. Testing is completed during the light
portion of the cycle.

To conduct the food intake efficacy screen, rats are transferred to
individual test cages without food the afternoon prior to testing, and the rats

are fasted overnight. After the overnight fast, rats are dosed the following
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52 R5a R~ NN R5d OR R3 R2 (1) or a tautoner
thereof, or a pharmaceutically acceptable salt of said
w@oarpouae or tautonmer, wherein: (a) RlL is H PCT/IB2008/001963

-(Cl-CA4)al kyl, -(Cl-C4)perfluoroal kyl, 10

-(d -C4)perfluoroal koxy, or -(d-C4)al koxy; (b) R2 and
R3, taken separately, are independently H,

-(Cl-4)al kyl, or -(Cl-C4)perfluoroal kyl; or R2 and

roffing M98 18t BB 91000 gt o
ma(Shs@paditivd codtdjl aviha c@ﬁtrol drBup eckirstivahielecdete (no
corln%jll(lse ngﬁ%%{lﬁomq%ng@ are doged ég%nq%ﬂ%eﬁw 2 Oq_lragd 100
mgélg)(%r e oghgﬁvh ke %mpSﬁﬁ& prh@stah@érocﬁémen@h@@@%w}wne

enyl ene; (Q) i s-C(R6 R6b) or a bond
metmémdiuioﬁﬁa veaier mabther @aed&ﬂd routmeio@dmmtremonus ral.

o8 S o 0 R e BV ot

accdrimogaleVaiaal dorhpoutitisWehe® R{Uea4B8od is provided to the rats
PCT/ 1 B2008/ 001963  (h) R7 is C(O R8 cyano hydr oxyl ,

30 niicutesfteridesing andan Exypursautensigd foed iptakg system 4

(C@@m%&é}ﬁb#t?grﬁ%&cgog{}rﬁws,, @)ﬁxoﬂ%éiél&ﬁdl d&?ﬂ%? ocf intake
is %?%gd;%: %dfﬁinB&Qsly%\t 1Bkmin(ielintevalsKyt a pedod af bhy hours
When required, food intake is recorded manually using an electronic scale;
food is weighed every 30 minutes after food is provided up to four hours after
food is provided. Compound efficacy is determined by comparing the food
intake pattemn of compound-treated rats to vehicle and the standard positive

control.
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2. The conpound of claim11, or a tautoner thereof, or
phar maceutically acceptable salt of said conmpound or

wao 20000852 wherein (a) RL, R2, R3 and R4 are eRChIB2008/001963

i ndependently H or-CH3; 10 (b) R5b and R5 are each H;

(c) RStl is H For d; (d Ryais H F, d or nethyl;

(e) Zis-CH2- or a bond, and (f) R7 is C(OR8 or

cyano. 15 3. The conpound of claim2, or a tautomer

thereof, or pharmaceuti ¢glAlxis acceptabl e salt of said

conpound or tautoner, wherein: Qis a bond; and Ais a
- (C3-C10) cycl oal kyl ene group or a

We €lginC10) cycl oal kenyl ene group. 20 4. The conpound of

1.

claim3, or a.tauto her eof , or pharmaceutically
Ad@&‘%! @%V"i‘ggfefg’eém&'aconpound or tautomer, wherein
R5d is H 5. The conpound of claim4, or a tautomsr
thereof, or pharmaceutically 25 acceptable salt of
sai d conpound or tautoner, wheréin A is

1, 4-cycl ohexyl ene, cycl ohex- 3-¢n-1, 4- d|
tricyclo[3.2.1.0-2, 4~] 1, 3 d|

cI ai m'5, havfh

N Rsa O R4 R3

RSa

(1)

or a tautomer thereof, or a pharmaceutically acceptable salt of said

compound or tautomer, wherein:

(a) R'is H —(C+-Cs)alkyl, «(C+-Ca)perfluoroalkyl,
—(C4-C4)perfluoroalkoxy, or -(C4-Ca)alkoxy;

(b) R*and R, taken separately, are independently H, «(C4-Cs)alkyl, or
~(C1-Cq)perfluoroalkyl,
or R?and R®, taken together with the carbon to which they are
attached, is —(C3-Cs)cycloalkys;

(c) R*is Hor—Cy-Ca)alkyl;

(d) R® R® R®and R™ are each independently H, F, Cl, Br,
—(C4-Cq)alkyl, —OH or -O—(C+-Cy)alkyl;

() Qis—O-orabond;

(f) Ais a—(CsCe)cycloalkylene group, a -(Cs-Ce)cycloalkenylene
group or phenylene;

(@) Zis~C(R®)YR®)- ora bond wherein R* and R* are each
independently —H or <(C1-Ca)alkyl, or R® and R®, taken together
with the carbon to which they are attached, is a —(Cs-Ce)cycloalkyl;
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R2 (2) or a tautoner thereof, or a pharmaceutically
acceptable salt of said conpound or tautoner,

wab@emias25 RL is Hor -CH3; R2 is H or -CH3; PCRB2063/161963

or -CH3; R4 is Hor -CH3; Rb5ais H F, d or nethyl;
10 Z is-C(R6a) (R6b)- or a bond wherein R6a and Rob are
each independently -Hor -(Cl-C4)alkyl, or Roa and
Rob, taken together with the carbon to which they are
a@aC é% %cc;)r\ﬂ c;(éﬁ%r ﬁ%ﬁ:\@l aed:km)ama&yl s C(ORs,

ro
- (C1- {@)1@4|ﬁ$nﬂuomsmx>y)0r(ﬂCGFQO&AWW@N'@'C&C| d mimc;

15 R8 gs 6&9 00; RO is -H -(Cl-C4)alkyl, or
@c ORI BENS kyl; and RI0 is -H, -(CT-Ca)al kyl,
tgyr aR@)isylH M(@(@Pglﬁﬁsor Z(C,iBpediupesaikyloint| ai m 6, or

a taut$ JTer t here armaceutically 20 acceptable

sét Bf isaitt —é@mﬁeiﬁi'@’ldﬁtrﬁé@wmﬁ JeE¥ein z is - CH2-.
80 WD 2009/ 016462 PCT/ | B2008/ 001963 8. The conpound
of claim7, or a tautonmer thereof, or pharmaceutically

. aﬂf@@érﬁbb@n@@f tlaph 1581 d tammmmldereof toztpharmpaceutioatlyi n

R7 is -C(ONHR1Q 9. The conmpound of claim7, or a
taeeptable salbpESAId compavRdRId ngﬁfloinleo{i VRS c cept abl e

1(% . S gﬁwﬁeg@?%ﬁ hg}é‘yv&% tiwé\ﬂQ{reJGHJf\” is -ON.

e’ cdrrpound 0 alrm
{ r)anR—%ahdRﬁﬂaameam B: oxo- 7, 8-
d| bydrgpyr.i ,4-1]1[ 1, 4] oxazepi n- 6(5H) -yl ) phenyl ] cy
cqcé)heﬁll H'% itri |l e or a tautoner thereof, or

@z’r Welé.tll-lclm@/orqﬁ@ﬁﬂﬁ able salt of 10 said conpound
0

t aut omrer . he conpound of claim7, or a
t@)t oﬁ.’as—@Hefeoa bO(Dld phdr maceutical |y accept abl e salt

sai eid or_tautonmer, wherein R7 is -C(O OH
1&) 12 r‘ﬁﬁg@ BURP Y claim 11 which is

2-(4-(4-(4-am no-5-o0x0-7,8

3. The compound of claim 2, or a tautomer thereof, or pharmaceutically

acceptable salt of said compound or tautomer, wherein:
Q is a bond; and
Ais a—(Cs-Cqp)cycloalkylene group or a —(C3-Cio)cycloalkenylene group.

4. The compound of claim 3, or a tautomer thereof, or pharmaceutically

acceptable salt of said compound or tautomer, wherein R is H.

5. The compound of claim 4, or a tautomer thereof, or pharmaceutically

acceptable salt of said compound or tautomer, wherein A is
1,4-cyclohexylene, cyclohex-3-en-1,4-di-yl, tricyclo[3.2.1 .0~2,4~]octylene-
1,3-di-y! or octahydropentalene-1,4-di-yl.
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wa@eiod/ooiden t aut oner t her eof,

di hydropyri m do(5,4-f][1, 41
oxazepi n-6(5H) -yl ) -2-fl uorophenyl ) cycl ohexyl) acetic

acceptable salt of said conpound or tautomer. 20 13.
The conpound of claim 11l which is

{trans-4-[ 4-(4-am no-5-o0xo-7, 8-

di hydropyrim do[5, 4-fi][1, 4] oxazepi n-6(5H) -yl ) phenyl]c

.yﬁ' RESINBSElbIf §ohaVingthefokmulzomer t her eof , or
a

rmaceuti cally acceptable salt of said conpound or
tautomsr 25 14. The conpound of clai m7~_or Z\
taut omer thereof, or pharmaceuticall accept abl e BAl t
of said conmpound or tautoner wherein R2 is (R)-nethyl.
15. The conpo of claim14, or a tiaut oner t her eof,

or pharnaceuti atd corrpound
or tautoner, d . {30 81 WD 2009/ 016462
PCT/ | B2 . i conpo nd of claim 14 which

Is (tra et
2@17 ' , 4 , XY&zepi n-6(5H) -yl ] p
l}c acetonitrile or a tautoner thereof,

or phar sai d compound
or tautoner. ound of claim 14, or a
tautoner there phar maceutically acceptable salt
of said corrpound oner, wherein R7 is -C(O OH.
18. The conpoundrgdf claim 17 which is

(trans-4-{4-[(8R)-4-am no- 8( thyl -5 10

°X° )ﬂ7?§ fgp%yﬂgpﬁrb% gﬂgﬁnélcé%kéﬂydfé §H9é Raft G ihiy! 1 p

I'C acl t onmer thereof,

orcomammmutaumcbryv\moam abl e salt of sai d conpound
or tautoner. 19. The conpound of claim 17 which is
(FB isH ar ¢@Hs4- ani no- 8- net hyl - 5- oxo- 15

7, rimdo
5‘§2 flﬁsg Q%Xazepi n- 6(5H) -yl )-2-fl uorophenyl) -
cyR BhewyHLCheti c acid or a tautoner thereof, or

nﬁ%eut |§8_PI ly acceptable salt of said corrpound or
ot '§ A pharnaceuti cal conposition conprising:

ZQQQae}g H FC@TBPHiniavi ng the fornula
Z is—C(R®)YR®)- or a bond wherein R® and R* are each independently
_H or —{(C4-Cy)alkyl, or R® and R®, taken together with the carbon to
which they are attached, is a —(Cs-Cg)cycloalkyl;
R is C(O)RS, cyano, hydroxyl, —(C4-Cas)alkoxy, —(C1-Cs)perfluoroalkoxy or
a carboxylic acid mimic;
R®is -OR® or NHR';
R® is —H, —(C4-Cy)alkyl, or —(C4-Cs)perfluoroalkyl; and
R is —H, —(C4-Cy)alkyl, tetrazolyl or S(O).CFs.

7. The compound of claim 6, or a tautomer thereof, or pharmaceutically

acceptable salt of said compound or tautomer, wherein Z is —CHo—.

80
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30

R5Sb NH2 5c OR~ QA/Z--R7 N5a RR - d Rsd 4
R3 2 (1) or a tautoner thereof, or a pharnaceutically
waewept@ht e salt of said 82 WD 2009/ 016462  PCT/1B2008/001963
PCT/ 1 B2008/ 001963 conpound or tautomer, wherein: Rl
is H-(Cl-CA4)al kyl, -(Cl-C4)perfluoroal kyl,
(Cl C4) per fl uor oal koxy, or -(Cl-C4)al koxy; R2 and
R3, taken separately, are independently H,

. 79 et d
o Aoy o | g e oon® o

alccaplably sansof sgid8omppEndas éau@ymermhe@wﬁois -C
-(Cl-C4)al kyl; Rya, RSh, R5c and R5d are each
i ndependently H F, d, Br, -(Cl-C4)alkyl, 10 -OH or

9. 'F%é&;m rﬂ? bi’llzlﬁmlﬁ??' 8r a@autcmeﬁiﬂb@”ggf ggpthrraaceutlcally
cycl oal kyl ene group, a - ) ¢yckoal | ene
gacm;eptachle sghehsaid gemppung QDGR@QN%WPET%W RZ %o églny
wherein R6a and R6b are each independently 15 -H or
-(Cl-C4)al kyl, or R6a and R6b, taken together wth the
10C ?hb%pbuﬂdfbf@blmwmﬂsqmas#@ +(4tamino-5-0xo-7,8-
Cc
d|hydropyr|)r/mdo[5 4—ﬁ[1 ,4]oxazepin-6(5H)-yl)phenyl]cyclohexyl}
acetonitrile or a tautomer thereof, or pharmaceutically acceptable salt of

said compound or tautomer.

11. The compound of claim 7, or a tautomer thereof, or pharmaceutically
acceptable salt of said compound or tautomer, wherein R’ is —C(O)OH.

12. The compound of claim 11 which is 2-(4-(4-(4-amino-5-0xo-7,8-
dihydropyrimido[5,4-f]{1,4] oxazepin-6(5H)-yl)-2-fluorophenyl)cyclohexyl)
acetic acid or a tautomer thereof, or pharmaceuticaily acceptable salt of

said compound or tautomer.

13.The compound of claim 11 which is {trans-4-[4-(4-amino-5-ox0-7,8-
dihydropyrimido[5,4-f][1,4Joxazepin-6(5H)-yl)phenyljcyclohexyl}acetic acid
or a tautomer thereof, or pharmaceutically acceptable salt of said

compound or tautomer.

14. The compound of claim 7, or a tautomer thereof, or pharmaceutically

acceptable salt of said compound or tautomer wherein R? is (R)-methyl.

15. The compound of claim 14, or a tautomer thereof, or pharmaceutically

acceptable salt of said compound or tautomer, wherein R’ is ~CN.
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R7 is C(OR8, cyano, hydroxyl, -(CT-C4)alkoxy,

- (C1- C4) perfluoroal koxy or a carboxylic acid mmc;
WER0009164€R9 or NHR10; 20 RO is -H, -(Cl-C4)al kpCT/IR2008/001963

-(Cl-A) perfluoroal kyl; and R10 is -H, -(Cl-C4)al kyl,

tetrazolyl or S(O 2CF3; and (b) a pharmaceutically

acceptable carrier, vehicle, diluent or excipient. 83

WO 2009/ 016462 PCT/ |1 B2008/ 001963 21. The

16. AP BRG5HU 81*0!&%‘@@%H1¢Wl% ﬁfan§J4 40 @-@mhbsﬂ ﬁ@thﬁ«%}
SN

a conpoun aving the t orrru a

BX@-m—dll‘R@ilem{ﬂMﬁyﬂ -fift 4hmamn ﬁ(ﬁblb—yﬂnhelul}cmclohexyl)

S Eolbr A E iAot et
ﬁg@wnéﬁgumoﬁémom@m R4 is Hor -CH3; 10 R5a is

net hyl Ais 1,4-cycl ohexyl ene; Z
5 i s-C(R6a) (R6b)- or a bond wherein R6a and R6b are each

ST o s P
HdcapRak shi oPsaill Gdnpuecdraalioyer, wherein R' is -—C(O)OH

18.The compound of claim 17 which is (trans-4-{4-[(8R)-4-amino-8-methyl-5-
10 oxo-7,8-dihydropyrimido[5,4-f][1 4Joxazepin-6(5H)-yllphenyl}cyclohexyl)
acetic acid or a tautomer thereof, or pharmaceutically acceptable salt of

said compound or tautomer.

19. The compound of claim 17 which is (R)-2-(4-(4-(4-amino-8-methyl-5-oxo-
15 7,8-dihydropyrimido [5,4-f][1,4]oxazepin-6(5H)-yl)-2-fluorophenyl)-
cyclohexyl)acetic acid or a tautomer thereof, or pharmaceutically

acceptable salt of said compound or tautomer.

20. A pharmaceutical composition comprising:

20 (a) acompound having the formula
R5b
NH, RX Q Z
0 Sy R
"\
R1/< N R5a
N R
o) R*
R3
2
R (1)

or a tautomer thereof, or a pharmaceutically acceptable salt of said
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15 R7 is C(OR8, cyano, hydroxyl, -(Cl-C4)al koxy,
-(Cl-C4) perfluoroal koxy or a carboxylic acid m m c;

WER0009164€R9 or NHR10; RO is -H, -(Cl-C4)al kyl , POr/1B2008/001963

-(Cl-A) perfluoroal kyl; and R10 is -H, -(Cl-C4)al kyl,
tetrazolyl or S(O 2CF3; and 20 (b) a pharnmaceutically

acceptable carrier, vehicle, diluent or excipient. 84
WO 2009/ 016462 PCT/ |1 B2008/ 001963 22. A nethod for

t&ﬁﬁ‘%élﬁ}gj JVReitenEl Mir&m; in a mammal in need of such
rea

nment conprising admnistering to said manmal a

tRE tsdﬁet(ﬂﬂﬁld)alyyl efGﬁ@t)pee‘lU@mﬂlle d&:ﬁ@@ﬂ«ﬁlygmﬂmp A9

t f la RSb N 1-12 R5c O QUA/ Z~ R7 N Rl/ N R 5a
RB@S“%)%RO?% R2 (1) 5 or a tautoner thereof, or a

pﬁ%ﬂ@‘?@“bk‘éﬁ' éeba?éi@@?b@nhﬁeﬁ@hdemfy Ha+(d:1-®4)alkﬂu0d or

tautoner, wherein: R -(C1-A4) al kyl,
_ G -Capseiubraindal ky! | (Cl C4) per f | uor oal koxy, or

1&% gcﬁ% gﬁt( %&ﬁ t‘%‘?@w 5@%‘@8&8 m@ﬁ ey ar@dftached, is

;ﬁ@ﬁ;};ygbgkyoroal kyl; or R2 and R3, taken together

e carbon to which they are attached, is
ehSa)algy; R4 is Hor -(Cl-C4)alkyl;: Rsa,

R% %)C%iﬂk%@ldﬁiﬁ" %&%agﬁ%édg?\?%@ﬂgﬁw 0, "Br E(cpcu)a'ﬁ{yl

—OH or —O—(C-Ca)alkyl;

Q is —O—or a bond;

Ais a—(Cs-Cg)cycloalkylene group, a —(Cs-Ce)cycloalkenylene group or
phenylene;

Z is~C(R®)(R®)- or a bond wherein R® and R* are each independently
—H or —(C4-Ca)alkyl, or R® and R®, taken together with the carbon to
which they are attached, is a —(C3-Cg)cycloalkyl;

R is C(O)RB, cyano, hydroxyl, /(C4-Ca)alkoxy, —(C1-Cs)perfluoroalkoxy or
a carboxylic acid mimic;

R®is —OR® or NHR";

R® is —H, —(C-Ca)alkyl, or ~(C4-Cs)perfluoroalkyl; and

R0 is —H, —(C4-Ca)alkyl, tetrazolyl or S(O).CF3; and

(b) a pharmaceutically acceptable carrier, vehicle, diluent or excipient.
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WQ@20080CER6a) ( R6Db) -

Qis -O or a bond; Ais a -(C3-C6)cycl oal kyl ene
group, a -(C3-C6)cycl oal kenyl ene group or phenyl ene;

each i ndependently 20 -Hor -(Cl-C4)al kyl, or Rsa and
R6b, taken together with the carbon to which they are
attached, is a -(C3-C6)cycloalkyl; R7 is C(O RS,

cyano, hydroxyl, -(Cl-C4)al koxy,

i pRARSd bl ahisositorPf cifn YO RAASHS462

001963 a carboxylic acid mmc; R8 is -OR9
ofa) NHREomprand hiaviAg the Girmedaal kyl , or
-(C -C4)perfluoroal kyl; and R10 is -H,__-(Cl-C4)al kyl,
tetrazolyl or S(O2CF3. 5 23. A nethgod o Laim for
treating Type 2 diabetes in a mammal| i n need of ch

t her apeuti cal INg.ef fective agmunt of ~a_conpeund havi ng

the formula z/ RF ¢I-12 G < R4 7NR3 R2

(2) 10 or a fauto orja pharmaceutically

accepta ut oner,

wher ei n/ 5 CH3; R3 is H
Ra

OR

(2)

or a tautomer thereof, or a pharmaceutically acceptable salt of said
compound or tautomer, wherein:

R'is H or —CHj;

R?is H or -CHj;

R®is H or -CH;

R*is H or —CHj;

R% is H, F, Cl or methyl;

Ais 1,4-cyclohexylene;

Z is~C(R®)(R®)- or a bond wherein R* and R® are each independently
—H or —(C4-Cy)alkyl, or R® and R®, taken together with the carbon to
which they are attached, is a ~(Cs-Cs)cycloalkyl;

R’ is C(O)RS, cyano, hydroxyl, —(C+-Ca)alkoxy, —(C+-Cs)perfluoroalkoxy or
a carboxylic acid mimic;

R®is ~OR® or NHR"";

R® is —H, —(C4-Cy)alkyl, or «{C4-Ca)perfluoroalkyl; and

R'%is —H, —(C4-C4)alkyl, tetrazolyl or S(0),CFs; and

(b) a pharmaceutically acceptable carrier, vehicle, diluent or excipient.

84
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15 R4 is Hor -CH3; Rb5ais H F, d or nethyl; Ais
1, 4-cycl ohexyl ene; Z is-C(Rsa)(R6b)- or a bond wherein

woemIandéeRob are each independently -H or PCT/IB2008/001963

-(Cl-C4)al kkyl, or Réa and R6b, taken together with
the carbon to 20 which they are attached, is a
-(C3-C6)cycloalkyl; R7 is C(OR8, cyano, hydroxyl,
-(C1-A4) al koxy, - (C1- C4) perfluoroal koxy or a

22 CARERYH if6r P&atth éj‘T ﬂié32 d%be‘(& 209 HLABABA need of such

PCT/ 1 B2008/ 0019 is - of NHR10; RO is -
- {reatnent abmr«,smadmmstmoqm $a|@ m@’an@a th%r@@eut'aaily. s

1- CA) al (O 3. 5 24. The
ngllif%%& Qg'i %%Z%Drﬁﬁégri&%% en{atf'r is a human. 25.
A method for treating obesity k% a mammal in need of
such treatnent conprising adnministering to said
manmal a therapeutical Ly effec ive appunt of_ a

conpound havi ngNHpe fo OBE’LZ‘Q\/—\ R N

g nnef

5a R5 a A0 or aR’
t aut oner , ically acceptable
salt of sa d utW V\,hereln
RS
2
R (1)

or a tautomer thereof, or a pharmaceutically acceptable salt of said
compound or tautomer, wherein:

R'is H -(C4-Cy)alkyl, =(C1-Cas)perfluoroalkyl, (C1-Ca)perfluoroalkoxy, or
—(C1-Cy)alkoxy;

R? and R®, taken separately, are independently H, (C4-Ca)alkyl, or
—(C4-Cy)perfluoroalkyl;

or R?and R®, taken together with the carbon to which they are attached, is
—(Cs-Cg)cycloalkyl;

R* is H or ((C4-Cy)alkyl;

R% R%® R% and R* are each independently H, F, Cl, Br, ~(C-Cy)alkyl,
—OH or —0—(C+-Cy)alkyl;

Q is —~O—or a bond;

Ais a —Cz-Cg)cycloalkylene group, a —(Cs-Ce)cycloalkenylene group or
phenylene;

Z is—C(R®)R®)~ or a bond wherein R® and R® are each independently
_H or —(C+-Ca)alkyl, or R® and R®, taken together with the carbon to
which they are attached, is a —(C3-Cs)cycloalkyl;

R is C(O)R®, cyano, hydroxyl, «(C1~Ca)alkoxy, —(C1-C4)perfiuoroalkoxy or
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R is H-(Cl-C4)al kyl, -(Cl-C4)perfluoroalkyl,
-(C1l-A4) perfluoroal koxy, or -(Cl-C4)al koxy; 15 R2 and

WRNIVEKen separately, are independently H, PCT/IB2008/001963

-(C1-A)al kyl, or -(Cl-C4)perfluoroal kyl; or R2 and
R3, taken together with the carbon to which they are
attached, is -(C3-C6)cycloalkyl; R4 is H or
-(Cl-C4)al kyl; 20 Rea, R5b, R5 and R5d are each

i i = C, Br, -(Cl-C4)alkyl, -OHor
%%?Q&ﬁ{%l%wn% is -0- or g bond? 87yV\D 2009/ 016462
RS -EaR0er BBRIB3 ~ A is a - (C3- C6) cycl oal kyl ene group,
(C3- c | ken . | ene; Z
?%g%%i%aﬁ ro%l@[r@)%'@ﬁg{o%q%%g R6b are each
iFw%’eﬂ?e-mkm)ml{sll,%traﬁ@l-dﬁ@(@)i@ﬂ:a. or Réa and R6b,

taken together with the carbon to 5 which they are
attached, is a -(C3-C6)cycloalkyl; R7 is C(O RS,

C%%?&Eﬁa)ég I&%’n‘ﬁé{)zrzo@ %éﬁﬁ%?%é’éydia%eteslin a mammal in need of

Xy a carboxylic acid m mc;

RudrtrediRfert coMinsihg &fministerihg to( <2lid GBraiiay B, or

- (C1- 4) perfluoroal kyl ; al}d 10 R10 'és - H‘th f

- theraestigalty effestiverainapnt of G caspeyyird-saving tha\farmyld y of

claim25 for treating obesity in a manmmml in need of

such treatnent conprising adm ni st eg Q_sgali

manmal a therapeutically effective [anount pf a

conmpound having the fornula Z R7 N
NH,

RSa

A
P
F
z

0 R

RE @)
or a tautomer thereof, or a pharmaceutically acceptable salt of said
compound or tautomer, wherein:
R'is H or —CHj3;
R?is H or —CH3;
R®is H or —CHj;
R*is H or —CH;
R*is H, F, Cl or methyl;
A is 1,4-cyclohexylene;
Z is—C(R®)R®)- or a bond wherein R* and R® are each independently
—H or —(C4-Cy)alkyl, or R® and R®, taken together with the carbon to
which they are attached, is a «(C3-Ce)cycloalkyl;
R is C(O)RS, cyano, hydroxyl, —(C+-Ca)alkoxy, —(C1-Cy)perfluoroalkoxy or

a carboxylic acid mimic;
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ORA R3 R2 15 (2) or a tautoner thereof, or a
phar maceutically acceptable salt of said conpound or

wo awvonEs2 wherein: RL is Hor -CH3; R2 is H PCT/IBR208/001963
20 RBis Hor -CH3; R4 is Hor -CH3; Rb5ais H F, d
or methyl; 88 WO 2009/016462 PCT/1B2008/ 001963 A is
1, 4-cycl ohexyl ene; Z is-C(R6a)(R6b)- or a bond wherein
R6a and R6b are each i ndependently -H or

EQ% _HrBbkMHR'®r R6a and R6b, taken together with the
on to which they are attached, is a

F@ U866« CaiGaalky) ¢f‘5(0?704)@efﬂ(1®)qalkyéy’ﬁl% hydroxyl

fol- C4) al ko 1-C4 rf i koxy or
B RN, %’%324@% SEHSS NHRIO: RO i's -H
-(C1- C4) aI kyl, or -(Cl-C4)perfl uoroal kyl; and R10 is

-H -(C1- C4)a| kKyl, tetrazolyl or S(O)ZCFS 10 27. The
5 24nEh¢oetbed of GlaimEs whevein faidananweahiag NUN3D-human. 89

25. A method for treating obesity in a mammal in need of such treatment
comprising administering to said mammal a therapeutically effective

amount of a compound having the formula

R5b
NH RS Q yA
“ 0 Sy R
)\
R1/< N Rsa
N// R5d
o R*
R3
2
‘0 R (1)

or a tautomer thereof, or a pharmaceutically acceptable salt of said
compound or tautomer, wherein:
R'is H —(Ci-Ca)alkyl, «(C1-Ca)perfluoroalkyl, -(C-Ca)perfluoroalkoxy, or
—(C4-Cy)alkoxy;

15 R? and R®, taken separately, are independently H, «(C1-C4)alkyl, or
—(C4-Cy)perfluoroalkyl;
or R?and R?, taken together with the carbon to which they are attached, is
—(C3-Cs)cycloalkyl;
R*is H or ~(C+-Ca)alky;

20 R® R%® R and R™ are each independently H, F, Cl, Br, «(C4-Ca)alkyl,
—OH or —O—(C1-Cy)alkyl;
Q is —O—or a bond;
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Ais a—(CsCg)cycloalkylene group, a —(Cs-Cg)cycloalkenylene group or
phenylene;

Z is—C(R®)YR®)- or a bond wherein R* and R® are each independently
—H or -(C4-Ca)alkyl, or R® and R®, taken together with the carbon to
which they are attached, is a —(Cs-Cg)cycloalkyl;

R’ is C(O)R®, cyano, hydroxyl, —(C4-Cys)alkoxy, —(C1-Ca)perfluoroalkoxy or
a carboxylic acid mimic;

R® is —~OR® or NHR'%;

R® is —H, —(C4-Cy)alkyl, or «(C4-Cs)perfluoroalkyl; and

R0 is —H, —(C4-C4)alkyl, tetrazolyl or S(0).CFs.

A method of claim 25 for treating obesity in a mammal in need of such
treatment comprising administering to said mammal a therapeutically
effective amount of a compound having the formula

Z

, \R7
NH,
O
N
1 /< \ N RSa
R
N//
0 R*
R3
2
R )

or a tautomer thereof, or a pharmaceutically acceptable salt of said
compound or tautomer, wherein:

R'is H or —CHg;

R?is H or ~CHs;

R%is H or —CHs;

R*is H or ~CHg;

R% is H, F, Cl or methy;
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A is 1,4-cyclohexylene;

Z is~C(R®)(R®)- or a bond wherein R* and R® are each independently
—H or —(C1-C4)alkyl, or R® and R®, taken together with the carbon to
which they are attached, is a —(C3-Ce)cycloalkyl;

R’ is C(O)R®, cyano, hydroxyl, —(C+-Ca)alkoxy, —(C1-Ca)perfluoroalkoxy or
a carboxylic acid mimic;

R® is ~OR® or NHR'®;

R? is —H, —(C+-Cy)alkyl, or {C+-C4)perfluoroalkyl; and

R'® is —H, -(C1-Ca)alkyl, tetrazolyl or S(0).CFa.

27. The method of Claim 26 wherein said mammal is a human.
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