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prevalent in teens and chndren. Diabetes may also refer to gestational
diabetes, Type 1 diabetes or autoimmune diabetes, once referred to as juvenile
onset diabetes and type 1 1/2 diabetes, also referred to as latent-autoimmune
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rare types of genetic defects leading to diabetes are termed maturity-onset
diabetes of the young (MODY) and atypical diabetes mellitus (ADM).



Type |1 diabetes nellitus (non-insulin-dependent
di abetes nellitus or NNIDDM is a netabolic disorder
WO paaloviosg di sregul ati on of gl ucose netabol i sNPCEHIS2006/048477
insulin resistance, and | ong-term conplications
i nvol ving the eyes, kidneys, nerves, and bl ood
vessels. Type Il diabetes nellitus usually devel ops in
5 adul tTyped diabetbsineeliitus @oorinsulin-dependaot diabetrsyvelliyear as
ik
BB GR et By sBHddion ! Gk gtbalen
t oard inewlin resistance, gad longdermcompisations invelving theeys; kdneys,
acb%rggs R bl 9% s%§99 Qfabteie%er fls uM%ﬂl?deveicg)s

dlirarl’y suf ering rom cg, i abet es
5 rrebdmlthoed rmmle!e afer(!iliaieﬂ) wnd isi desoniied agdine Boqyisdyabitity ixmake

eﬂﬁb@%ﬁfﬂ@ ght lﬁfﬁﬁlﬁ l(ab‘ﬁ'oﬁﬁ%éun'?‘égdrého'n%ﬁ{sﬁné’dllﬁy f0sHEBlivelyo

terns, al h"they are | ower
_'t hase msdm ms@marrcerto inmwlin astien indarge waémﬁaanﬁ tissuem: Mom

N p?ﬁlga?{}f Paﬁéﬁ@?sdfﬂenﬁ? ﬁ&%tﬁfﬁe ﬂ‘%lia{bbfe'é%éllﬂuéiﬁh’:\feaﬁeﬁhw ed

or synp

pemsuhn daficlepcy| 'g\ﬂétsetﬂi tbew?ae@tﬁw%%a k’:‘éﬁ‘\'@éﬁ‘ﬁ’%’t"ﬁ&ﬁnﬁ?' to
Ozgiﬂ Gh ¥8§mt@}1en|ﬂgl AMbhigh thBP hisdbwér tRarprddicte@ifor the level of

phagl a; roni ¢ mcrovascul ar 15 conplications
su@ m@@oﬁﬁﬁﬁhﬁwseﬁbphropat hy and neur opat hy; and

macr ov || Pdialscts bRk idHardctszea By ferfeldwing cimmatasnmsd
hypert ensi on which can Iead to blindness raFnd st

r eREBYERtemaRErSIStERty alenaadRiasia dHerseRpBesH!
| g é‘fbly@é}ma%b ﬁn@dﬁ&{ﬂi’p% arfd /58 polyphasia; lchranid microvascular

ReS| st ance

15th386‘@|'qa<§‘°@§/ﬂm‘@ﬁéet% P?@d‘egﬁ?aﬁﬁ‘xﬁni‘ H%’og?@g‘%ﬁ\fj s risk
f a%é?!r&/afs&flar dohiplicktivas euvtesthypérifiveraial and hyperteztsiop which
mel litus and cardio cul ar aj seas gwrg ,g(% ucose
|nﬁéﬂﬁa§ﬁ€€"”qﬁ‘9ﬁ%ﬁpﬁ§fﬂg?ﬁ%{?ﬁ' ISEFRF ! Frﬁégﬁpﬁ PSSt ance,
hy pRydchidil i@Etiohem @, hypertension and obesity. 25 The
di agnosi s of Type Il diabetes nellitus includes

assessnent of synptons and neasurerent of .gl ucose in
20 he uri Bgndrode I, aled teriled dnbulip Begistence Syngrome (IRS), Metabolic

detﬁvr 5] g%t b?@lgﬁ%oﬁc%ﬁﬁo@{\g x/ 8% o@é?)r(?é?‘fﬁgt gPe%eF’ﬂsfi‘igR‘ fRlots for

ng 510 gl uc | evel
dettae uwmpnmmt ofsTwesltcaammdbips ead. ﬁard%esculawsease

co Hg %@p%élnfos%r ﬁhlepdrngg,%eﬁﬁguﬁﬁ&% &nd ﬁr%hhr{ |@§§t—5)1cé

nsitive than fasted blood
gl. uypseridlgestiemi@y pgpariengionibed ekesigl | i tus is

‘?I.SSOCi ated with inpaired oral'glucose tol erance (OGT).
he -OGL7 thus-can
The diagnosis of Type i d|abetes mellitus includes assessment of

symptoms and measurement of glucose in the urine and blood. Blood glucose
. level determinéﬁon is necessary for an accurate diagnosis. More specifically,
fasting blood glucose level determination is a standard approach used.

30. However, the orél Qlucose‘. tolerance test (OGTT) is cons@dered to be more
sensitive than fasted blc;od glucose level. Type || diabetes mellitu§ is
associated with impair"ed oral'glucose tolerance (OGT). The OGTT thus-can
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pathophysiological mechanisms can lead to pathological hyperglycemia and
impaired glucose tolerance, for instance, abnormalities in glucose utilization
and effectiveness, insulin action and/or insulin production in the prediabetic

state (Goldberg RB, Med Clin North Am 1998 Jul;82(4):805-21).

The prediabetic state associated with glucose intolerance can also be
associated with a predisposition to abdominal obesity, insulin resistance,
hyperlipidémia, and high blood pressure, that is, Syndrom'e'x (Groop L,
Forsblom C,'Lehtovirta M, Am J Hypertens 1997 Sep;10(9 Pt 2):1725-180S;
Haffner SM, J Diabetes Complications 1997 Mar—Apr;1 1(2):69-76; Beck-Nielsen
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.subdivided into to five categories (types I-V) depending on the composition and
30 type of lipoprotein particles in the blood. For example, in Type | and Type IV
hyperlipoproteinemia, triglyceride is elevated predominately in chylomicron and
VLDL patrticles, respectively. In general, there is an inverse relation between
HDL-cholesterol and triglyceride levels that contributes to dyslipidemia. If left

4



aut osomal inheritance and is associated with an

increase in lipoprotein and lipid content in the
whb@am920B@m | i al hyperlipidem a / hyperli popr OPET/IBIG048477

IS ,subdivided into to five categories (types |-V)

dependi ng on the conposition and 30 type of

| i poprotein particles in e bl ood. For. exanple, |

o fhEmIae Oy HDLFOBESEE AL NS HNGSTe B

| ScHRl Y6196V ) RER Hie{a:@ifb%ia/othé\' @hunkummm paambatmélTDL

partlcles res ctlvel%he ener al &erel

i naknogaal giyces rgRasyd rQnapf artens a?asgngchemlc heart

”djlgééé%@ratﬁ@oé@éfr@é@ Hegﬂtbs;ﬂémime Wi, asd telty tyerldiselageni a.
If left .4 WD 2007/ 092086 PCT/ US2006/ 048477 unt r eat ed,

5dys| i pidema (e.g., |low HDL-chol esterol and high
triglyogeted@mainsldiesdad pioemb%@ﬁebmei@)mmmr glucose

RS IGrBieauEh o PEraIRt BleorpRE T yPE D sFRles il
di spaféme X5 Gﬁkﬂfmelﬂlkéle'ﬂlidre aﬁ;bsaaalas need logroddd & ef_ii_sﬁg\:ee
t .an Ver | seas .
cIReRL o By i fers S a¢ pERdted BRERR ovals, o

10 9! gpipigemizcbAd e lide.sor ders such as el evated gl ucose

| evel s, Type Il diabetes nellitus, - Syndrone X, and
the like. There also renmains need to provi de an
effective treat mSUMMARY IORTIHE iy BN i sorders such

as el evated gl ucose. | evel rﬁ‘é}ﬁl he
Iike. é&@l\ﬂ& t]jgvel:ﬁ,gn ﬁ\f?/f:eﬁlﬁdéj% %Ywéhédrjfgggn@tt%;atnvento ¥ I on
| SthcmEeoblaobdescadereahd)dorflmrd retmectd'sndmnomgﬂsm@l ucose

e L e

I'n nee
tharcembomdd;féorapxtwm cally effectlve anount of .a
conpound of forrrula(l) R4 O. CH2a NSN2 OR
(1) wherein Rl g R2 are each ep dently sel ected
fromthe group c (o )‘-—-2 gen and | owner
alkyl; R4 is sele fromtheg S|st|ng of

hydr ogen and | ower aIkyI
wherein
R' and R? are each independently selected from the group consisting of
20 hydrogen and lower alkyl;
R* is selected from the group consisting of hydrogen and Iower alkyl;
a is an integer from 1 to 2;

.ﬁ is selected from the group consisting of

| : .
7 N
@ | - ] )%



ais an integer froml to 2; R1 is selected fromthe
group consisting of OO (R5)b ( (R5)b} tit, CO 5

W 0200208092086 PCT/ US2006/ 048477 (R5) c ( R5) bPCFAIS2006/048477
- (RB)b O (R5c 0 I I~ (RS (RB)b~\ ~ OOand. (RcC
R5)bs :1(0 wherein b is an integer fromO to 4; and
V\hereln cis an integer fromO to 5 2; each R5is

[ ndependen(H%"S)c sel ect ed fromthe group consisting of

halogen 0 al and n|tr 1 provided

&g) 5% henai sl ; 10
bphar al | ccep Pab ereof. The

present n 1@ further dit¥cted®to a,nmethod for

the treat neng of

@J >

wherein b is an integer from 0 to 4; and wherein c is an integer from O to
5 2

. each R® is independently selected from the group consisting of halogen,
lower alkyl and nitro;
provided that when

@~
SN es

10 ~or a pharmaceutically acceptable salt thereof.

,thenais 1;

The present invention is further directed to a method for the treatment of

. glucose related disorders and / or lipid related disorders ‘comprising
administering to a subject in need thereof a therapeutically effective amount of

15 compound of formula (lI)
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invention is further directed to a method for the treatment of a glucose related
disorder or a lipid-related disorder compnsmg co-therapy with at least one anti-
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to a method for the treatment of a glqcose—related disorder comprising co-
therapy with an anti-obesity agent and a compound of formula (1) or formula (I1)
as described herein.
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As used herein, the term “glucose related disorder” shall be defined as
20 any disorder which is characterized by elevated glucose levels. Glucose
related disorders include elevated glucose level, pré-diabetes, impaired oral
glucose tolerance, poor glycemic control, Type |l Diabetes Mellitus, Syndrome
X (also known as metabolic syndrome) gestational diabetes, insulin resistance,
hyperglycemia and loss of muscle mass as a results of hyperglycemia
25 (cachexia). u
Treatment of glucose related disorders may comprise Iowéring glucose
levels, improving glyce'mic control, decreasing insulin resistance and / or
preventing the development of a glucose related disorder (for e>\<ample
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pramlintide, regular-acting insulin, short-acting insulin, intermediate-acting

_ insulin, long-acting insulin, inhaled in_sulin, insulin aqalogues, acetohexamide,

buformin, glibornuride, glyhexamide, glymidine, linogliride, palmoxirate,

30 zopolréstat; etoformin, gllicalzide, glypinamide, and the like.
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insulin, internediate-acting insulin, |ong-acting
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insulin sensitizing drugs, and include, but are not limited to GW2570, and the
like;
(f) Retinoid-X receptor (RXR) modulators, also insulin sensitizing drugs,
whidh include, but are not limited to targretin, 9-cis-retinoic acid, and the like;
30 (g) Other insulin sensitizing agents include, but are not limited to INS-1,
PTP-1B inhibitors, GSK3 inhibitors, glycogen phosphorylase a inhibitors,
fructose-1,6-bisphosphatase inhibitors, and the like;
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As used here| n, unless otherw se noted, the term

ti | h 4
aggnlt c % qe]da}r%?{fﬁ,l ug\f\%? okhenzlge HFI@B tﬂ@ic/erﬂ Qﬁﬁ\%&%geﬁ? shall
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Fi DEdiGs, RbiE5tEBT Ab&BHIBR hnitils; fRM acid derivatives, HMG-CoA
. reductase inhibitors (i.e. statins). Prefereble, the anti-lipid agent is a statin
25  selected from the group consisting of atorvastatin (Lipitor), cerivastatin
(Baycol), fluvastatin (Lescol), lovastatin, (Mevacor), pravastatin (Pravachol),

rosuvastatin (Crestor), simvastatin (Zocor).

" As used herein, unless otherwise noted, the term “anti-obesity agent”
30 shall mean any phar}naceutical agent that treats obesity, promotes weight loss
and / or suppresses appetite. Suitable examples of weight loss promoting
include, but are not limited to rimonabant, orlistat, sibutramine, mazindol,
benzphetamine, phenmetrazine, phentermine, diethylpropion, mazindol,
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reductase inhibitors (i.e. statins). Preferable, the

anti-lipid agent is a statin 25 selected fromthe
w@er@apomeansi sting of atorvastatin (Lipitor), PCT/US2006/048477
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25  that when taken together or sequentially have a combined effect thatis -
therapeutically effective. Further, it will be recognized by one skilled in the art
that in the case of co-therapy with a therapeutically effective amount, as in the
example above, the amount of the compound of formula (1) or formula (1)
and/or the amount of the anti-diabetic and / or anti-lipid agent individually may

30 or may not be therapeutically effective.

As used herein, the terms “co-therapy” and “combination therapy”
shall mean treatment of a subject in need thereof by administering one or more
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In an embodiment of the present invention -(CHy)a- is selected from the
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30  present invention -(CHz)a- is ~CHz-

In an embodiment of the present R*is selected from the group
consisting of hydrogen and methyl, preferably, R*is hydrogen.
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alternating reginens, at the same or different tines

during the course of the 20 therapy, concurrently in
waolzardemser single forms. In an enbodi nent of POEUS2006/048477
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O . In another enbodi ment of the present invention,
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hi - i I 23 di . iOXi -(6-
55 pBYdoRRREG it 210t bhloro 23 giyarobenzolt ldoxing, 246
nechipto-tsrzoldidgiexayh éﬁZ-GFfP;%%Q!hMQﬁOrRﬁ"F?[}‘/"* dioxinyl), 2-(7-
N e
2- penzol ti#idoxinyd-2-tB-mouptaAtdibydarkepral.4] |)rg7(8,7-dichloro-
2- 8¢ &hl QL &= ' - - Gihfart &1dicRinyl), 2-
(225 R Betec ARk, SRR G 28 %‘Qfdﬁsgibf‘%%“? oAy
102- (3wyBye-nansihof,3-bi ] 4ldisisw) and 2-(d-methyl-beazol1 ldioxolyl).
sel ected In another enbodi nent of the present
invention, rRr fromthe group consisting

2- (benzb[ 1, 3] di oxol yl ), 2-(2,3-di hydro- ,
benzo[ 1, 4] di oxi nyl ), - :
2-(6-ch b Ednt4vaheori, "I is selected
2_(7_Chﬁ@_r%%@g@ﬁ%ﬁﬁ%ﬁ@ogrgenz 141 i) r(m)yl'?,s
2- (ffbnn’ékeIQWUPZQOBS'éi'ﬂ@%fb@%@ﬂ]@h’["?ﬁﬂoﬂ)d?' 'ﬁfﬂyf'f "2-(6
gr %ﬂ;&iéﬁ] LA %(gagéﬁh(lﬂs-ﬂw&gr@mwm ,mimdnyl), 2-('(-chl?ro-2,3-
- (6, 7-di chl oro-2, 3-di ro r benz X ™
16 1 srnbenzeistidioavl 20f et B seBire ROl ARl 2-c
sel _GiRVArbbRn £ DUk aAd 26, 7afichloro-2,3-dihydro-
2- (%8@8%:{1?/'3% begizﬂcg[ 1},2“4] g??)xi nyllq) , 2-(7-
benzo[1,4]dioxinyl). In another embodiment of the present invention, .ﬁ
is selected from the group consisting of 2-(2,3-dihydro-benzol[1 ,4]dioxinyl), 2-(7-
methyl-2,3-dihydro-benzo[1,4]dioxinyl) and 2-(6-bromo-2,3-dihydro-
20 benzo[1,4]dioxinyl). . '

In an embodiment of the present invention R® is selected from the group
consisting of halogen and lower alkyl. In another embodiment of the present
_invention R® is selected from chloro, fluoro, bromo and methyl.

25
In an embodiment of the present invention, the stereo-center on the

compound of formula (1) is in the S-configuration. In another-embodiment of
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met hyl - 2, 3- di hydr o- benzo[ 1, 4] di oxi nyl ) and
2-(6-brono-2, 3-di hydro 20 benzo[ 1, 4]dioxinyl). In an

. Wendpogpameat of the present invention RS is sel BCT/es2006/048477
fromthe group consisti.ng of hal ogen and | ower al kyl.

I n anot her enbodi nent of the present invention RS is

sel ected fromchloro, fluoro, brono and nethyl. 25 In

an andprisemitveafior, the siereseanier o tetqoppouRdef formula (1) is inthe
stereo-center on the conpound of formula (I) is in

t he o0 qPati on. In another. enbodi ment of i WD
2007/ 092086n BGEGAISEGIAS HEABasent inveation e eermPQURdohIgTgHa ()

t E: 12k?%gﬁ#fsgﬁﬁ{wﬁ%éﬁ%llg%ﬁ%g ﬂ'ﬂ)@n%rﬁI \Qgéfﬁhdhé %enaatm»menc
i IV egririchmeht(@s ex)nporeatr thfanfabpwh 55, 9ferapg %‘F{%&W” al out
an ¢ Q%n;rlg‘&réspréfgr%lb!){rqrgﬁéﬂ s ?bdﬂt ¥54! fostiteletibly drogtefthan

enan nent (lo ee) is greater than
abouabolb98%pr ef er abl y greater than about 90% nore

preferably greater than about 95% nost preferably

greater than about 98% Additional enpodi
ot caont - | dionalembociesniere 1T BEESOHREEN: IR oe WHefen.

gg hgas%ﬁggtﬁerﬁg%ﬁgﬁgdjfo&%ﬁe %‘é‘rﬂo@r of Ry ®ariablet befinedrhiesdih 6.

i ndepiéiefe P R, ¥of and Alere @d@gewﬂy ﬁé?‘?}?‘al?at?e anf%dnﬂ&@a}

subst,| B Sibsliefts Rsletict dohshe ebmpletedist as
fromt %eﬁ%bt&ran?%‘)%t asS defined herein. 15

Reprdemacﬁtarwe- conpounds of the present invention, are
as listed in Tables 1 below Additional conpounds of

the pr esent invention are S i sted

sbl es 1 aﬁ@regermvsﬁompﬂ@dgcﬂf rFierh Byert B, Sieds tbdin-
def i Regd h*s'\eoe‘o%\t eARMicRArddntboundd efthapresér imentiomargtagiipted in
of the

eterocycle attached at the o 0
Wer dahle %Ie'§|TQg'§§ i1@Rd; 23’9"?"&‘%%(’0'?%% hgé@er Sga& Befines the
%ep%fté‘réo %énf@u%@loﬁhxm ic@rpoh agdneoktbe theiefﬂcgdﬁ attaqmg atthe
ere an ti 0
st er eséaf&’i’fﬁq“&u Mﬁ’tqr%ﬂo aaﬁgfbag% bgrhg LHS%%ﬁ%RF '?cgﬁ%sr F@gart}c’i aca
o3y | GhRelrs bistéredgonfigaiations| Whﬁmkﬂre“RI or 1 sesigasionds ated, the

Conposl%grgg chmgurahon was(ba%ed on the enantiomerically enriched starting

material.

Table 1: Representative Com ounds of Formula (I

O . "
ID No. | Stereo| (CHy). | NR* R R?

- 2-(2,3-dihydro-
benzo[1,4]dioxinyt) CHa NH H H

2 2-(benzo[1,3]dioxolyl) CHa NH H

16



_RAOR (CH)a N-S11\ -N2 ORID No. Stereo

(CH2)e Nk R R2 2-(2,3-dihydro 1 benzo[ 1, 4] di oxi nyl)
wW@ki7mhrobb H 2 2- (benzo[ 1, 3] di oxol yl) CH2 NH Hr¢H/USBOSMAS477

2007/ 092086 PCT/ US2006/ 048477 3-(3, 4-di hydro-2H 3

benzo[ 1, 4]d| oxepi nyI) CH2 NH H H 2-(2, 3- d| hydro 4

hnn?nJ’J di oxvinvl) [NH| Lo WA Yo Y e

benzo[] 4?3?3)5"%@2% CHE QH %;TH'vE EE é’él Ihlg/glrg g
enzgol 1, 6bﬂ2(}pp(4]ﬂwxép|@ﬂ2 NH nethyCHﬂet hyNH H H
2-(2 3. ldi hvdro 7 benz A1 di-baei N Ny N
3-(6-cHl or@@%d'alrcﬁ?/dro 8 benbol '1Ty'4] di oximfl) S G2
b an ¥ Bohiiamoueyp, 3 oshybrocad | N | H | H
B o e A A I
3eTEOL N abehaep Mloxingh) e AR DL EOHe L N Lo d o
N H K| 2- CoP®BYSO15 Henzo[ L, 3] di oxplyl) |G’ N H H
6 _benzo[1,4]dioxinyl) _ CHz NH | methyl methyl
2-(2,3-dihydro-
7 benzo[1,4]dioxinyl) CH» [N(CHs)| H H
_ 2-(6-c_hlor.o-2.3-dihydro- .
8 benzo[1,4]dioxinyl) S CH. NH. H H
2-(6-f|u6ro#2,3-dihydro-
9 benzo[1,4]dioxinyl) S CH, NH H ~H
10 2-(chromanyl) CH. NH H H
2-(5-fluoro-2,3-dihydro-.
13 benzo[1,4]dioxinyl) S CH, NH H H
2-(7-chloro-2,3-dihydro-
14 benzo[1,4]dioxinyl) S CH; NH H H
' 2-(6-chloro- .
15 benzo[1,3]dioxolyl) CH> NH " H H
2-(2,3-dihydro-
16 benzo[1,4]dioxinyl) CH.CH; | NH H H
2-(7-nitro-2,3-dihydro-
18 . benzo[1,4]dioxinyl) S CH2 NH H ~H
2-(7-methyl-2,3-dihydro-
19 benzo[1,4]dioxinyl) S CH; NH H H
2-(5-chloro-2,3-dihydro-
20 benzo[1,4]dioxinyi) S CHa NH H H
2-(8-methoxy-2,3-
dihydro-
. 22 benzo[1,4]dioxiny) S CHz NH H H

17



2-(2,3-di hydro 16 benzo[1, 4] dioxinyl) CH2CH2 NH H H
2-(7-nitro-2, 3-di hydro 18 benzo[1,4]dioxinyl) S CH2 NH
woi2047/022084 - et hyl - 2, 3-di hydro 19 benzo[ 1, 4] di ommals:)ooﬁo4s477

CH2 NHHH 2-(5-chloro-2,3-di hydro 20
benzo[l 4]d| OXI nyI) S CH2 NH HH. 2-(8-net hoxy-2, 3

Ql llyUf\. R Hroxh iy ) S—eH2-NHEHH— WD
2007/ chdé@@@?%ﬂ% Q48477 2-(6-byono-2, 3-di hydro
ZE4 dbnz o[ ﬁer&p[jl 4jd|omwl) E> CSI2 NH GHH NH H H
' [ o 7 de.a 20. baornzial 1 AU A oser el ) [ad
-'TKT, [ ur UI I YUI U = J ‘UCIIL\JL .].,"rj UT UAT 1 yl } J
EH2 NH |H %GEdFQFE%?S’ 12, 3-d{ hydro 30
benzo[ 1, 4] di altiydyd-) S CH12 NH HH 2-(5, 3-dLhydro
napkt hql ] di oxi nyl) ?CH H H H
2- (% thy%nzgé kY il ¢ 1] dPoxhl yF ok N i 4 Tdbi &
2: Ad,dl emor@ampmwm of ‘the Present Invgntion Rl4 o
1 *
R do 1| Yoairaadatgn ' R8T "cQ | nu | H
' 2-(2,3-dihydro- ,
naphthof2,3- _
33 b][1,4]dioxinyl) S CH. NH H H
2-(4-methyl-
35 benzo[1,3]dioxolyl) CH; NH H H

Table 2: Additional Comggunglfs of the Present Invention

- RY o R
7)) VI N N
N_~z/ * ° T
(o) R
ID No. Stereo X NRY | R" R
2-(5-methoxy-2,3-dihydro- '
23 benzo[1,4]dioxinyl) S CHz NH H H
2-(8-methylcarbonyl-2,3- | .
| dihydro-
26 benzo[1,4]dioxinyl) S | CH, NH | H H
2-(6-methoxycarbonyl-2,3-
dihydro-
32 benzo[1,4]dioxinyl) S CH, NH H H
2-(6-hydroxymethyl-2,3-
"~ dihydro- .
34 benzo[1,4]dioxinyl) S CHz NH H H
2-(7-amino-2,3-dihydro- )
36 . benzo[1,4]dioxinyl) S CH "| NH |. H H

18



ID No. Stereo X NR14 R* R12 2-(5-meth oxy-2, 3-di
hydro 23 benzo[1,4]dioxinyl) S CH NHHH
wQ@2q06/0msdyl car bonyl -2, 3 di hydro- 26 PCT/US2006/048477
benzo[ 1, 4]dioxinyl) S CH2 NHHH
2- (6- et hoxycar bonyl -2, 3 di hydro- 32
benzo[ 1,4]dioxinyl) S CH NHHH
2- (6- hydroxynet hyl -2; 3 di hydro- 34
benzo[ 1Asd]sed deieimy Lnless diivtwiskeinbtet] “halogén™ shall mea2 chlorine,
3-dj r zo[1,4]dioxinyl) SCH NH HH 18
vwg@%fgb‘fg‘géhﬁﬁﬂﬁszooal 048477y hsused her e n,
unl ess ot hervvi se noted, "hal ogen" shall nean chl ori ne,
br om NEx o r “ S
5ot her w g?’ é* ' ’uﬁ'@g? 8&%"“&? &?ﬁ'ﬁ%ﬁﬂ £| V@ethgf%s%é
or alage paas pat ofa subbtittent genip, glckudm straight ladébrae;mh@d ¢fi#ins.
an
. ng?rb%éﬂw% %Ik&néhn?%s fncF gré g%lﬁ\)?@t@ A ﬁ%&étz(,llsorpgcg:{y)ﬁ 3,
i sisbowtyl, secslwylbtthml,, pentybangthe llbenUyllesantbeMm Ratéa “lower”

U”l;vﬁéﬁ' ué’éJ\ﬁL H&%& ’ca}'boﬂ‘@ﬁém coMESé_Jlt df’ 174 &rBor?lat‘é%'

means a car conposi
1010. As used here| n, unl ess otherw se noted, "al koxy"
shal | ; g%qi d
descri be st8 |rh g{élrﬁ tl?&;?]vlé na{egh‘glﬁﬁkg‘){pa? B&}og%%g& en

ex aihpt radicakof oveeddsosiyed aﬁaphﬂp@anchgcém kwk groups. For

the*gng%atl on %Xé{h&ﬁyn?%go’%?%&% ég&’ptr%g%)ﬁie 0 gV'ﬁﬁcﬂh‘é’

teeogenic center.
15

As used herein, the notation “*” shall denote the presence of a stereogenic
center.

When a particular group is "substituted” (e.g., alkyl, aryl, etc.), that
20 group may have one or more substituents, preferably from one to five
substituents, more preferably from one to three substituents, most preferably
from one to two substituents, independently selected from the list of
substituents.

25 With reference to substituents, the term “independently” means that
when more than one of such substituents is possible, such substituents may be
the same or different from each other.’

Under standard nomenclature used throughout this disclosure, the terminal
30 portion of the designated side chain is described first, followed by the adjacent
functionality toward the point of attachment. Thus, for example, a “phenyl-alkyl-
amino-carbonyl-alkyl” substituent refers to a group of the formula

19



When a particular group is "substituted" (e.g., alkyl,
aryl, etc.), that 20 group nay have one or nore
wasiprosent s, preferably fromone to five PCT/US2006/048477
substituents, nore preferably fromone to three
substituents, nost preferably fromone to two
substituents, independently selected fromthe Iist of

substituents. 25 Wth refeklence to sub ' ents, t he
term | ndependent'l y" nean?{&h%a';/(am han one of
such substituents -'r&r(aib\sl I bl such’ sul uents may

be the same or different frdi each other.' .Under
standard nomencl ature used throughout this disclosure,
.the termnal 30 portion of the designated side chain
i s descabppenations sbed ihahe spesificationt particligriydbe Bchemes and
functi onal i t)é rfo(flmr'd the point of attachment. Thus,

f o EX@RRHH XS 2§ 98 &ny| - al kyl-- ani no- car bonyl - al kyl "
substbtgent refers to aDgyadehexgifCarbasimiglerrul a 19 WO

2007/ 086 PCT/ US2006/ -=(alkyl) N (alkyl). H
“Abbr esaéti ons used in tﬁéﬁ@goég}a |ecati on, particularly

t he Spgihes and Exanpl Bighlocametkanef ol | ows: DCC =

Di cyc I rbodiim &l or oet hane DCM =
Di chl bﬁ%%‘{{rt%ﬁg DI PEA ;ﬂﬁs%@e@y I sopropyl et hyl am ne
DVF =DMFN- Di et hy| f or matN@imatiwtiorreansideret hy| sul f oxi de
EDC = | car bodi i nj_dep ideA = Triethyl am ne
Et20 2 L O B Rt

et hyl ether OAc = Ethyl acetate
Et OH EDEt hanol | PA = 2Egwispdegimidgept = Hept ane
EtsN or TEA .= Triethylamine
Et-0 = Diethyl ether
EA or EtOAc = Ethyl acetate
EtOH =  Ethanol
IPA =  2-propanol
Hept = Heptane
HOBT = 1-Hydroxybenzotriazole
HPLC ' ~=High Pressure Liquid Chromatography
LAH - = Lithium Aluminum Hydride
M or MeOH ' =  Methanol '
NMR = Nuclear Magnetic Resonance
Pd-C =  Palladium on.Carbon Catalyst
RP HPLC = Reverse Phase High Pressure Liquid
: o Chromatography
RTorrt = Room temperature
TEA = Triethylamine
TFA .= Trifluoroacetic Acid
THF =  Tetrahydrofuran
TLC =  Thin Layer Chromatography

20



HOBT = 1- Hydroxybenzotriazole HPLC = Hi gh Pressure

Li qui d Chromat ography LAH = Lithium Al um num Hydri de
wok@r/odeeH = Met hanol NVMR = Nucl ear Magneti ¢ ReGDISI00€048477

Pd- C = Pal | adi um on, Carbon Catal yst RP HPLC = Reverse

Phase Hi gh Pressure Liquid Chromatography RT or it =

R t TEA =
e 11 udBete Bt sommmaes snterdnont e Y Epish TRus eestongy .
E%}'ﬁé 6238“%?‘8‘3‘8’ %agmbworduagla@xmsz@&ﬁtu@aaes ®here the
© DFTRER PPoSH o NPT IROTP G e oY ) et Ena ey s
rragr aﬁemrrd!d rg10k ig te hf shderstoedithat alﬁmhssoane pad middures
ounds posse
F4E5 A o kr et e (B S HereSE ey pe” ™
;Jnaemriﬁfrmoré sdmae ohlfnb caystaiine sarmsrar the dompounds amyexist as
her.ea :
or BGRETe GEf F SIED o B Te Hep PGS P Bosbinvention.
cr ysddiitionnmnﬁemfrrbe tampadunes cayiaromshlvataswithkwater .
bycg?tggy %tc%ﬁﬁnog rgém@soqy&téagh? ?\gﬁ\dsoﬁ\%g%garé ?fstb ﬂ@ﬁheidrlo
1000b@eu¢nﬂspasagd withintteaicope ekthisiinventietter (i . e.
hydrates) or common organi ¢ sol vents, and such

sol vates are also intended to 10 be encorrpassed W thin
t he scdfme ueé int medicinewthasalisrof tremompsundsof teiginvention refesto

sal L. to?cfc %HE#E&HEBRH&\[{F Pféﬁ'lésélfé“e@ma?@alfserﬁﬁf hbﬂever be

. hon-t ox ccept ab

salusdulnajhe mepmtmn of bempgmlﬂcccprﬁmg tethis iByaatign Pb?f ttﬂ"
1 BC 0 gﬂ%@@ ﬁf{i&bgﬁgfg%tak{; 'S%utélﬂ?! ?H&ﬁr%@eﬁfcaﬂv adcBftablebalts

naceu I ca | e sa

P h af thacemppungds| lwltédﬁo@(ﬁ adsiitionsalts which mayhier smRieREs

| Ne4HRAE Y Hikdng d LblutiGHorSRé EsmpdiinavithRYsolltish of¥anpl e, be
pharmaceutically acceptablé acid such as hydrochloric acid, sulfuric acid,
fumaric acid, maleic acid, succinic acid, acetic acid, benzoic acid, citric acid,

20 tartaric acid, carbonic acid or phosphoric acid. Furthermore, where the
compounds of the invention carry an acidic moiety, suitable pharmaceutically -
acceptable salts thereof may include alkali metal salts, e.g., sodium or
potassium salts; alkaline éarth metal salts, e.g., calcium or magnesium salts;
and salts formed with suitable organic ligands, e.g., quaternary ammonium

25 salts. Thus, representative pharmaceutically acceptable salts include the
following: .

acetate, benzenesulfonate, benzoate, bicarbonate, bisuliate, bitartrate,
borate, bromide, calcium edetate, camsylate, carbonate, chioride, clavulanate,
citrate, dihydrochloride, edetate, edisylate, estolate, esylate, fumarate,

30 gluceptate, gluconate, glutamate, glycollylarsanilate, hexyiresorcinate,
hydrabamine, hydrobromide, hydrochloride, hydroxynaphthoate, iodide,
isothionate, lactate, lactobionate, laurate, malate, maleate, mandelate,
mesylate, methylbromide, methylnitrate, methylsulfate, mucate, napsylate,

21



formed by mi xing a solution of the conpound with a
solution of a pharmaceutically acceptable acid such

wa@soohpeboechl oric acid, sulfuric acid, funmari cPE@US2006/048477
mal ei ¢ acid, succinic acid, acetic acid, benzoic acid,
citric acid, 20 tartaric acid, carbonic acid or

phosphori c acid. Furthernore re the c un of
P h OBl M Biofizemife AR aT salhfeels, PADgrEdRRESTHS),
phaaimitate, pasteiheyate, ;ameﬂmtabﬂpbospabmptblmmromy, sallcylate,
m, Or

s plestete Bulite, albBcteie” i pte afpare s Gl el
magietidodide ared valgrateand salts forned with suitable
organic ligands, e.g., quaternary amoni um 25 salts.
Thus, representative pharmaceutically acceptable salts
i ncl udeRepresentaiive avida gnd basesathich rbankeusssilih thenaepgration
be rate, borate,
oy PR Recd A ARG Rp BaRid A Se bR
chl or i dasidsohelvdihgacatie acidc2, Qm‘@roatnhyddmdyla&rd amlno acids,
ed l.at.e

%@ ceac & gigﬁ?{uco 4 aa[sgg‘rb‘&a Iti L- a?ﬁ‘éﬂ@%cﬁ Ies stlgorw
10h ebgnmmmmammmmbaaﬂn(e) cmmasbracm d@nphorsulfomc

: :“S'g{:lﬁl gb}g{égdc%rnghw @§M{B§@{é§g€9§nozrtc a'chdb%ch acid; catpn{hc acid,
ralcnaamic avith diiceacid, cyslepiglagidedodesylayifuse enidgethane-1,2-

2007} 8t A BRI i Ty ey Bl e Uik o ol

N- feradriel agid, @alm:nagc acidogsintisie qu,tglquhgmp@uc apigni=iuconic acid,
15( e'ﬁ’@ﬁ alc amﬁ faahi€ aclﬁ’ ab%)&f Qﬁ{éﬂé Scid, geycollc ?md trpunc

phos at e, ct ur onat
st aaid alnseirotzrqucaced hscdrbddmcacw,. (Qdclettiveacis, (dt)amn@t:@ acid,

t aldkdbidnic %&%%a%l@ acilOF L-ﬁfaﬁc acué rrﬁaﬁ{:{h%ggb Ct@mﬂ-‘?lnandehc

val erate. esentat’i ve aci d ases

be ag@emethanewowp apidr %ﬁnhﬂwlen@fﬂ-wawﬁa@éumwmqlw-1 &
aCQlfsEFf@r% 8cid A-hydrby- H&’&wtﬁJ@ad‘@'nk&%cﬂQeld FHigl §C|d oleic acid,

i nc acetic aci d, 2- Chl oroactl c acid

2Oac ?F%F@B'daﬁi‘ﬂé agidi E@m't”%%ﬁ“b |pém8l9| agid, Bh‘belpﬁf’"éc agithd-

gfoglu‘t‘arﬁﬁ laflid, éah@ﬁi@%rctd' 8- aﬁﬁﬂ@salubﬁi@é@ﬂ?%ﬁaﬁ&éﬁd} steatiel,
enzol c_aci acet am

RN 3 R ——

S) Q@ﬁl@ﬁ’é&uﬁ&n@a@iwaﬁ@ﬂh@eo@%hﬂ aciia@tid ¢ acid, caproic
aci d nnam

Ld, .
cycl ani Qésjsgg fudmrérpp@a,clrgmn@eae?r}?thdé?lﬂ%tnbgniatg‘n'e Galcium

25 hydroxide, choline, deanal, diethanolamine, diethylamine, 2- (dnethylammo)
ethanol, ethanolamine, ethylenediamine, N-methyl-glucamine, hydrabamine,
1H-imidazole, L-lysine, magnesium hydroxide, 4-(2-hydroxyethyl)-morpholine,
piperazine, potassium hydroxide, 1-(2-hydroxyethyl)-pyrrolidine, secondary

A amine, sodium hydroxide, triethanolahine, tromethamine and zinc hydroxide.

5

30
Compounds of formula (1) may be prepared according to the process
outlined in Scheme 1.
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di sul fonic acid, ethanesulfonic acid,

2- hydrocy- et hanesul fonic acid, formc acid, fumaric
wa@eood/oomas act ari ¢ acid, gentisic acid, glucoheptDOSm06/048477

acid, D-gluconic acid, 15 D gl ucoronic acid,

L-glutam c acid, a-oxo-glutaric acid, gl ycol ic acid,

hi puric acid, hydrobro c acid, h drochlorlc acj d,

(+)-L-lactic ac:ld (t)- “lactic Iacto@olic

acid, maleic aci d, (HN=—tS-rBiHL ¢ ad D ((dﬂy)ae—ac-kd—-NHg

()-DL-mandelic acid, m%h ui 5 aci d, o
naphthal ene- 2- saﬂf oni ¢ 1d, napht hal ene- (hy-o-
di ¢ &"ﬂcl d 1- ydr oxy- 2- napht hoi ¢ aC| d ni cotinc

acl ' daci W orotic acid, oxalic
acid, palmtric aC| d, p c_acid, phosphoric i g Lt
pyr ogl ut a{_’ra?c acid, salicgligy , no- sal ?@yllll CI;R

aci d, sebaic acid, stgar lc 7acid, : '(@HziET'd\,""

sul furic acid, tannic acjd, \(,+)-L-tarfaric. acid, 4 R2
t hi ocyani ¢ acid, .p-tolu@nestlfonic acid anl

undecyl eni c acid; and bagds i ncluding ammoni a,

-L-ar gi ni ne, benet hanm ne, $ nzat hi ne, cal cium 25

hydr oxi de, choline, deanoP®"®di%! hanol ani ne,

di et hylAzooerdiagly2a édiablymubemute(t):empdimﬂrm Formatahxincd lafds'\me,

e O 5 Ao b P b AR MG e T ahaTe 1

5 4-§ulfaimicé; @ ky@vhydrpoundpreferabiy wheprepeln@swliamude is present in

S TR W ol B SRR ] B e

t rsuchtal M) dioaark, and thetikerpefedibly at36 eleyateduerdperafure in

C P s ko el AR G bl B PR

PAEMpEENs, 10 4BitTiRie cOrréspontiBdlcoBpdindl of @rduENIG:- NH2 | |

R l l N wtg’ﬁ%@)’@% %thgm %?é)coﬁip%upd g‘?forn%lﬂx)la khowrt

compound or compound prepared by known methods, is reacted with a suntabty

substituted compound of formula (X1}, a known compound or compound .

prepared by known methods, in the presence of a base such as TEA, DIPEA,

pyridine, and the like, in an organic solvent such as DMF, DMSO, and the like,
15 to yield the corresponding compound of formula (1).

Compounds of formuia (X) wherein is

X0
(R%——I—Q: -
0 may be prepared according to the process outlined

in Scheme 2.
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O R OR (I) (XI) Schene 1 Accordingly, a suitably
substituted conpound of formula (X), a known conpound
w@eoocopeand prepared by known net hods, s reaPtBUS2W06/M8477
5 sul fam de, a known conpound, preferably wherein the
sulfam de is present in an anmount in the range of
about 2 to about 5 equivalents, in an organic sol vent
such as @ oxane, and the liKke, & Pr
el & te (GHE-i N -t-h'e—-FﬁHngd
about 1 2 re p @erably at about
t enper at ure, to y' ¢1 @y)respondl ng conpound Hf
formul a (I?m? ter At v a sui tabl yxmubstituted
compound o ormula (X), a knovvn conmpound or conpound
prepared by known nethods, is reacted wwth a suitably
substi tuted conpound of fogrru a a known conpound.
or conpound —preparedby Rikowg me ho&—(qlﬂa)onhe
presence of a base such as T , Nelb ne, and
the like, in an organic sol vent such as DMF, DMSO, and
the like, 15 to yield the corresp®adi ng conpound of
formula (1). Conpounds oté for la (X) wherein - is \
O (R5)b--~- 4 0 may be pr accordingtothe
pr ocessAcotdinghed suitably‘acthﬁﬂmteﬁ coipouibfA00niN) DA Bbknown

T AN g ey e SRR oA dyle

5\ [0 $éH2me 3 above) is reacted with NH4sOH, a known compound, optionally in

an organic solvent such as acetonitrile, and the like, to yield the corresponding
compound of formula (XII1). '
The compound of formula (XiH}) is reacted wath a suitably selected
reducing agent, such as LAH, and the like, and the like, in an organic solvent
10  such as THF, diethyl ether, and the like, to yield the corresponding compound
of formula (Xa).

Compounds of formula (X) wherein is selected from ,
. (@) ”
moy A ?1?
( )b |
& may be prepared according to the process outlined

15 in Scheme 3. .
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(Xa) Schene 2 Accordingly, a suitably substituted
conpound of formula (XIl), a known conpound or

wa@ eovpoeess pr epar ed by known net hod (for exanpl BCEHES2006/048477
described 5 in Schenme 3 above) is reacted with NHAOH,
a known conpound, optionally in an organic sol vent
such as acetonitrile, and the like, to yield the

correspondi ng compou of formula (XII1). The ° 0O
conpoupneng Mo TXI 1 1) is reacted wt (OHE)a
sel(;qy red Ci ng age@tl, such,asgh/ a d t e |ike, NH;
and .th in an organi c sol vent as THF,

dlethyl ethef. and the like, to yleldth&&
correspono(l ng conpound of formula (Xa) npounds of

formula (X) wherein is sel ected from (R3)b | may be
pr epar ed accor di ng to the o 9 S ®lik)b-i 15 in
Scheme 3. 24 WO 200 2007/@3 2006/ 048477 O O\ O
(CH2) 0.1~ O (CH2614 o, R5)b' - NH2 (XIV)
(XV) O (CH2)0.1"\ --- (RS%)&,-M NH2 (Xb) Schene 3
Aecordingly, a suitabl y ‘subs %ut ed conpound of
formula (XIV), a known 5 conpound or conpound
prepared by known net hodsScheame8acted with NHAOH, in

e, opteerangty.g Y StR sl AF Bmgbldod ofrpli 0B  kidkn

5ac ebmpdtnd cbre:prrmndnd prephriek ®y knowry methgds He rescteded!

CORPRY MesBhcd o1 nﬁ@%@)qnt 108, £ RE 1k opkdrN #\h |

organic solvent such as acetonltnle and the like, to yield the corresponding
compound of formula (XV).
The compound of formula (XV) is reacted with a suutably selected
10 reducing agent, such as LAH, and the like, in an organic solvent such as THF,
diethyl ether, and the like, to yield the corresponding compound of formula

(Xb).
Compounds of formula (X) wherein is selected from
_ .
(R%);s q j
and wherein a is 2, may be prepared according to the

process outlined in Scheme 4.
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10 reduci ng agent, such as LAH, and the like, in an
organi ¢ sol vent such as THF, diethyl ether, and the

wo 200g/092086 yi el d t he correspondi ng conmpound of POT/IE1086/048477
(Xb). t Rt Compounds of formula (X) wherein - is
sel ected from 15 LO) and wherein a is 2, may be

pr epar ed accobdi ng to the process outlined in, Schene
4. 25 PCT/ US2006/ 048477 N
ogﬁa)o_p Ckvi) o) —ane 6rs) @R of (Xc
Scher®e rdi/ngly, a suitably substi coppound
of formJIa(XQI) wherein J1 5 is a suitable I*aving
group such (x¥)Br, d, |, tosyl, mesyl, trif[XNll) and
the like, a known conpound, o Med by
known net hods (for exanpl e, he

corr espondrmgctonpadtnd W1 is reacted
with a cyanide such as potassihg hi de, sodi um
cyani'de, and the like, in an orggnic solvent such as
DMSO, DWVF, THF, and the like, to @dlaLI d the 10
correspondi ng conpound of S¢mmeba (XVI1). The conpound

o o B b Py S B A B T perom
51 eidursuitgbladeavingyrodp aush ladBr, Gip), tusgl, meayldtrifiyl,canldi thelikd, @
4l QEERR 57 BERERP ATREL o B AR Kby
( Rattivating e aokiesgoadiag nompoundiyheneiy Jbis GH)ejsaeaued with a
acgyparngciens%cﬁ s Bgt%ssigrﬁ%ggr%ée,os%iunr]:%gniidg, a%%qggﬁ(éln an
organic solvent such as DMSO, DMF, THF, and the like, to yield the
10 corresponding compound of formula (XVHi).
The compound of formula (XVII) is reduced according to known methods,
for example by reacting with a suitable reducing agent such as LAH, borane,
and the like, to yield the corresponding compoﬁnd of formula (Xc).

15 Compounds of formula (X) whergin is selected from
N
(R )b+
& O

process outlined in Scheme 5.

. ' o
7N © OH o D 2
Ry | : . (R )p—— —_—
/
Z 0 0

(Xviny (XiX) -

and wherein ais 1, may'be prebared according to the
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111~~ &6 (R)b ( )b OO (XVIII) (XIX) 26 WO

2007/ 092086 PCT/ US2006/ 048477 ONROS51 ~Os ~\ O
wORiR7/0R06 (R )b OO (XX) ()(d) Schene 5 Accopdi/tigloge/048477

a suitably substituted conpound of fornmula (XVIIl), a

knewn conpound or conpound prepared by known nethods

is activated, according to 5 known nethod, to yield

t he correspondi ng pound of formula (XIX), wherein

j2is a suitableng group, such tosylate, d, Br,

1, nesylate, trif\lad/e, and the |I|ike. The conpound of

formula (XIX) is feadted with a phthalimde salt such

as pot assi um ph#EIN ey sodi um pht hal i m de, and the

like, in an organi d¥10 sol verit such as DVF,, DVBO,

acetonitrile, and the like, preferably, at an

el evate ¥ e in the range of f i
200&‘235&1 refqrably. _at _aboyt ref), t dnper 4t ur e, 2

to Vi t cordespondi ng. _.conpound o ( XX) .
The conpoind 0P formula (XX) is reacted W th ®2H4, a
known 15 corg®und, in an organic solvent s@Xd#) as

et hanol , net hanol, and the Ihi ke, preferably, at an

el evated tenperature in t RNPBHRJe of from about 50C to

about AQ&%ingmraesmmP uBdit)ted emptund tof forhulayXVIIl, a known
tenperature, amnd the

i ke, to yield the correspaondi
 corpawREnS” oA BeRad byaPeie ek B RE o
8 | dnolvR AR B Jid1a theceumeeparitingafonippundibifofrdla (XIRR mherein
R \JE is EguitableTeaving group, such tosylate, Cl, Br, |, mesylate, triflate, and the

like.

The compound of formula (XIX) is reacted with a phthalimide salt such
as potassium phthlimide, sodium phthalimide, and the like, in an organic
10 solvent such as DMF, DMSO, acetonitrile, and the like, preferably, at an
elevated temperature in the range of from 50°C to about 200°C, more
preferably, at about reflux temperature, to yield the corresponding compound of
formula (XX).
The compound of formula (XX) is reacted with NaHs, a known
15  compound, in an organic solvent such as ethanal, methanol, and the like,
preferably, at an elevated temperature in the range of from about 50°C to about
100°C, more preferabiy, at about reflux temperature, and the like, to yield the

corresponding compound of formula (Xd).

20 One skilled in the art will recognize that compounds of formula (X)
R

\/ o
L N [ %
wherein is selected from ' " 0 _ ,
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wherein is selected fromO, 27 W 2007/092086

PCT/ US2006/ 048477 (R5)c (R3)c 3 i O 1~g- (R5)b (R)b
woRByo0R3)c \ \ (R5)b (R 3) \ OO or (R5)cCPGI/NUS2006048477

(R)b 1 O0)g may be sim'larly prepared according to

knowa-met-heds -or for exanple, according to the

processes. outlined in 5 Schenes 2 through 5 above, by

sel ecting
napht hyl - qﬁ

mat eri al
r eqRYpH
m Xt ure ™
enri ched)
t he above pﬁg

substituting the cor(ﬂ%)gpondl ng
éd conpounds for t he.bdnzo- f

u

o q is
10 of a conpound of formula (X) is désired,
fesses as descri bed |(ﬂR3§cherres 1 through

ed by su@%tltutlng Lhe\ cqrre di ng
? tyre @ E tlrrers V\gereln

ongRYpany : _' enri chedPRk applj opr i

starti ngN\gg é One skill ed

recogni ze that wher I n areaction step of {)he pre%ent
i nventi on s, be carried out in a variety of solvents
or sol vent g?tems said reaction step may al so be
carried o A xt uke .of the suitable solvents or
sol(mé)g 20 Wheyp—t he processes for the

prepar at P t conpolinds according to the .
| nvent| on-give riseOfo ni xtmegbesimiledy pEPaEREcerdng it e

5

10

15

20

gﬁrﬁ%rgﬁ ﬁ L% fdsreeQé%ﬁi chc'BVdu‘Fg"lB‘fﬁé“bt‘o@é@bs bamkeY igues

ar ative hy.
Schemes 2 through 5 above, by selectmg and substituting the corresponding

naphthyl-fused compounds for the benzo-fused starting materials. -

One skilled in the art will further recognize that wherein a single
enantlomer (or a mixture of enantiomers wherein one enantiomer is enriched)
of a compound of formula (X) is desired, the above processes as described in
Schemes 1 through 5 may be applied by substituting the corresponding single
enantiomer (or mixture of enantiomers wherein one enantiomer is enriched) for

the appropriate starting material.

One skilled in the art will recognize that wherein a reaction step of the
present invention may be carried out in a variety of solvents or solvent systems,
said reaction step may also be carried outin a mixture of the suitable solvents

or solvent systems.

Where the processes for the preparation of the compounds according to
the invention give riselto mixture of stereoisomers, these isomers may be
separated by converitiona| techniques such as preparative chromatography.
The compounds may be prepared in racemic form, or individual enantiomers

may be prepared either by enantiospecific synthesis or by resolution. The
28



The conpounds may be prepared in racemc form or

i ndi vi dual enantioners nay be prepared either by
wepannpmspeci fi c synthesis or by resol ution. TheT/BR8200648477

2007/ 092086 PCT/ US2006/ 048477 conpounds may, for

exanple-. be.r-esol ved into their conponent enantioners

by standard techni ques, such as the formation of

di asmpbetsenay; fpaxampleybeisbived ipinihel sempenent aiantiomers
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Wits, Protective
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pr Of R0 HaRi¢hefadnD 8d.IEFPN R4ECRbie APIeUNY EréssNt973; and

S%Lmﬁapnet hods _known from the, ar. e
1§r eie\,’V}tGrﬁﬁ%ﬁtﬁg SM.-Wivte t%&%&%@##@%—éﬁr@éﬂlﬁég%% JofR

COMpfie VE'%% 1994, %pr?dtébtmg gmsmaymrremowmmvmlent
formula (1) Wwith a p ah@ u lﬁ Igcceptable

car SM@PQUW§P§3@§'09|"@$ 0 g‘ﬁﬂ pndie@ont ai ni ng one or
nmore of the conpounds of the |nvent|on descri bed
herein as the active, i edi ent ca .

i nti mat elfp W%%@V?W@"Q%ﬁiﬁéﬁ%’ap% @Bgﬁ%ﬁfﬁ &%ﬁé&ﬂpﬁ)ﬁons
ophagsmsiamgionalor Aars tempandooidomuis () witne ghaimasgtically
phar maceutical. c oundi

ey 2FCAPIADIS GarHRY- rrgq@guﬁcgal %@néés‘ﬁ@ﬂég ﬁmln-'g_rb‘ﬁe“oi"‘l‘r{?@éf the
des lcbmdotirmstoetmfln\mhﬂomdeﬁcrlhed lumex@@sghe aqugpngredlent can be
par ent er

suchr eggr%c{é/d 'Pf gr? g’(m{; W rhrLAd or can%@h@é e

I'Xirs an ut'ions, suitable
car rphenrrsacamtdtal eaidertacv@shngn@ bw@nmbphar@pmpg comppgn ing
23 g?q%pgg?% 'ﬁieo@é{‘% r@%@g%eﬁ ee\%ﬁfeﬁ/% FOHRE de?%nrdmsggupo% the
or aldegrmoauiatqf admjnistnation =g, oral parenteral) Thus for liquid ora
preparations such'as suspensions, elixirs and solutions, suitable carriers and
additives include water, glycols, oils, alcohols, flavoring agents, preservatives,
stabilizers, coloring agents and the like; for solid oral preparations, such as
36 powders, capsules and tablets, suitable carriers and additives include starches,
| sugars, diluents, granulating agents, lubricants, binders, disintegrating agents
and the like. Solid oral preparations may also be coated with substances such

as sugérs or be enteric-coated so-as to modulate major site of absorption. For
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30 powders, capsules and tablets, suitable carriers

and additives include starches, sugars, diluents,
w@e@nobmsé ng agents, |ubricants, binders, PCT/US2006/048477

di sintegrating agents and the like. Solid ora

preparati ons may al so be coated with substances such

as sugars or be enteric-coated sous to npdul ate nahgr

si parepteral Baministialien, tirpgarriergvilsuatin yonsish obgerile water
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avorln en r i s
15 Jeyorboes, fHEsehaved GREHY Shenf€ng HRIRG/BkAGERY
f Olpreparatiohe sughoassifer sxaroplpspaveisrs, ca}zﬁuisca@@$ mﬂp@paﬁ@d
g?bﬁcﬁtg,ssuﬁgﬂaé gg §|8rs da{i‘\degﬁ t|§esalﬂau@9%|§c?1¥§ Sgsugélﬁl difkents,
I ukgramﬁmmg agwitsddrisantd] I@m!ﬁre.g*%mte@fgﬂw@ﬁ@ %mid ¢l
" @c?us%e&gﬁ’ezreea% i} AfhihishaRM, {a'Ble?sdéﬂJ‘éa%ﬁ@é FePResent the

S an apsu €S represen
20ad veest adentageonnpratidesage unihforms i la rwhwh WSMP’&P%%CEU"%“

s 0' ﬂ.e@&g%%ﬁw sﬁ\bun%&@r f U@éll%d%ﬁle&hﬁ%y)b’éél)ga? awt@cve:d

be sugar coate

c o gniaficispated by é&"éaﬁdé@fﬂﬁ‘i‘%ﬁ% OWerﬁﬁﬁagnﬁ‘@r"éfr@r Wf"H‘@ua"y
c arcrohffa'iﬂse‘!"sﬂel |e%§dt@f| ihyougﬁ R 'irﬁﬁecﬁér@é lférféxmb@ for bb;rpcw
ot her "I ngredi ent faor exanple, %é: | tugp
ai uplyas gidingi SOIUowVcﬁf f?fcnfeiﬁf\@glewa@v inc ?ﬁe paiectable
25 n@uﬁg@r@ionb %a@l@s%@@pr@éa@dﬁﬁ%&h@@ﬁe lﬁmomldMIldlm carriers,
P es%g;raeend ing agents ang the l?kee naxlgyp lgeo mbl%{téed +h% ﬁharr%gcreru ical S
compositions herein will contain, per dosage unit, e.g., tablet, capsule, powder,

injection, teaspoonful and the like, an amount of the active ingredient

necessary to deliver an effective dose as described above. The
30 pharmaceutical corhposiiions herein will contain, per unit dosage unit, e.g.,
© tablet, capsule, powder, injection, suppository, teaspoonful and the like, of from
about 0.1-1000 mg and may be given at a dosage of from about 0.01-200.0
. mg/kg/day, preferably from about 0.1 to 100 mg/kg/day, more preferably from
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suspendi ng agents and the |li ke may be enpl oyed. The

phar maceutical conpositions herein will contain, per
walomageosai t, e.g., tablet, capsule, powder, PCT/US2006/048477

i njection, teaspoonful and the |ike, an anmount of the

acti-ve +ngredi ent necessary to deliver an effective

dose as descri bed above.. The 30 pharnaceutica
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powders, granules, sterile nt erﬁ? ut i ons 9.
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bgrmog &H’tﬁ)n"ﬂm? b%r%a@ﬁ ﬁlb@i@ﬂ@@ Hﬂ&' eQhallly BRcdi?E 36§ng forms

|nven ceutlca 'y acceptable sal
t her gmh as/\pblgtsy pi @pmq papstlgs. This solid preformulation composmon is

then subdivided into unit dosage forms of the type described above containing
from 0.1 to about 1000 mg of the active ingredient of the present invention.
The tablets or pills of the novel composition can be coated or otherwise

30 compounded to provide a dosage form affording the advantage of prolonged

| action. For example, the tablet or pill can comprise an inner dosage and an
outer dosage component, the latter being in the form of an envelope over the
former. The two components can be separ.ated by an enteric layer which
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these preformul ati on conposi ti ons as honbgeneous, it

is nmeant that the active ingredient is dispersed
we@nioy208ér oughout the conposition so that theP@BUS2006/048477

conposition may be readily subdivided into equally .

ef f ect-ve -dosage fornms such as tablets, pills and

capsul es. This solid preformul ation co
t hearvesitaesidiginteatedion v the siomagh apdp n%?“‘%@‘ &&@me"‘

de% ﬁéé%ﬁ @By S QibgRh(h BBto id @ilaydin teueaabomvamew@fng
? R& ac Ive |qggfred| ent of the present

Thenataiﬂl earsbeusest fpy quchenters 'W&V‘emga‘?ﬂ?gs?won 25 be

@c‘grﬁ gﬁrhﬁér\’&ﬁ PBlyRBrc amoNItsthtmatpiay asishellad oSt e
form or the’ advant age of prolonged action. For

Sexak}ﬂhe‘aﬂdm?“‘ﬂﬁ%ﬁ@ie ¢ pill can conprise an inner
dosage and an outer dosage corrponent the latter

being in the formof a veI

two conpbabaidioan "b‘éh‘&ég‘& B@ggﬁo ht?(!:relfé:)rb lnvgﬁkﬁm

whi r‘ﬁg¥§ dmw tgt%gd @92&}8|ﬁnsﬁ’ffr?nwt§l@0ﬁ/b®mm m&d@e@qqegus

resist disintegration in the sto

ol e A R AT
1pe %ﬁ@@%ﬁ&wmemk%§euctwas\mnossepdmm sasameroil gocentt o e

use or such enteric |ayer h
mac Dol i ¢ el AaBIY S 2T SUEK PTG e Vet guatle

S ulc sp&siRg bﬁét&p@ﬁdlﬁ@&d}érﬁsﬁor aguspus sasmhesgn@unm synthetic
ce ose acetat e e | t ol
co np@g Patpghgups sqql']\eas Faggcéz%\lﬁ\ %ﬁ% cl n,{gi%hepte Vﬁb‘xﬁ@n, SB8iuRPVv

i NCpspekyAMeRslidentioss] methydaliaibse polyviay iy el qg;; qr apletin-i on

i ncl ude,” aqueous solutions, suitably flavored syrups,
5queous or oil suspensions, and flavored 10 enuIsHon
with edi meanahd)csmmahngmpcassm deessbedin|the greselfiviion may

df th
o meRa e g iR nefhaceue Kihposien) @*"*‘Z‘gj'? L si n
or gompeurdsag dafgadmraimandeaqmrmg@tj@aaé AcqepiRg'e

synt hetic hisci@eaang énd 1000 mg,
acadMgm aﬁ%‘lcﬁg or'}%’Eg’ext ra ﬁ%éﬁoﬁjlsﬁmg& s

avar peetgrably laldut &P |tm5Q5}5|@g, qﬁgtqﬁpmpgpq\qj apd ay be constituted into any

ItO ?Ie %’r'pﬂ%l.ltta@l{ e e ﬂ@&@of%rrﬂ@itr@bémse)ebtéﬁ THarioreinblade ogcessary

ression descri int tion
nay andlirsot p}jagrrtgq:;er11|c7@b|e>@ua,gengsS mqb:dlggpqupﬁtélgitgg b\%@r@ '
8 o][rp sg%%édj 91?; 258, rlbtﬁ’lcﬁ&s aRYorahts] Metemempprewsata{ss, dyes, and
ef i

d
car rqoehngsTﬁgLnr;Jpggqqggy@qﬁ?e; gggrgg%dpﬁglgﬁﬁoﬁ ﬁ]%ﬁ@g @ngﬁ?rms such
et REMCRBIRIs, CapletsBagiitbs B4 induding immediate release timed

release and sustained release formulations), granules, and powders, and liquid
forms, such as solutions, syrups, elixers, emulsions, and suspeng‘:ons. Forms
useful for parenteral administration include sterile solutions, emu!sions and

suspensions.
30 '
| Advantageously, compounds of the present invention may be administered
in a single daily dose, or the total daily dosage may be administered in divided
doses of two, three or four times daily. Furthermore, compounds for the present
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20 preferably about 50 to 500 ng, of the conpound, and
may be constituted into any formsuitable for the
worae/oefos@dm ni stration sel ected. Carriers i nch@me©sS2006/048477
necessary and inert pharmaceutical excipients,
I ncludi-ng;--but -not limted to, binders, suspending
agents, lubricants, flavorants, sweeteners, )
pr esieverdion oarshe adraipisteratldn intraraseligan viaderingd use @ suitable
sui t; L e' 3 Rbaanhautékm hohes we@kwn'tetﬁoeéeﬁ
sal eh e§, or a a ,
Pasaenfleg orREolEnratalh

such ets, capsules (each
i ncl Qrdinﬁg’ aktuvmth\abarb Troémeesaigumstereﬁéruthe fesmecd @dragsriermal delivery

sust gjspe(l tl‘ieeé g@i ?f%il‘étféﬁ'\Aﬁlf‘%ﬁcou%reaﬁ‘é%&ﬁmucﬂ@(#aiher than

powders, 'and orms, such as solutions, syrups,
&b i xiptesmitienkinrou tthaﬁasagaéwﬁgn bons. Fornms useful for
parenteral admnistration include sterile solutions,
emul si ons and suspensi ons, 30 Advant ageous|y

conpoundFopinsianes, fares adminisiralianip eer ofe tablpk i icapsules the

in a,gheahg (:‘3ﬁipbb(erﬁi @&?be &fmﬂlﬁé@ vittanl orﬂ%dm&oﬂ@ﬁﬁ&ma@x cally
be adm ni stered di vi d doses o

f our agoepigbledngn qprnefrévqumﬂe' Q'Q’Gﬁfﬁ'OWﬁtSEa"fd&Fe {llfge?\noreover
€ Sﬁ/ﬂén %lrmmgéﬁ%? Q@@b@@ﬂdéﬁz RpA¢HMS didintegrdtng agér%land

can be adm ni stered |n|ntrans formwato

of seRlerKg|agents san alsa daincorenialy %10 thg migjute. t$'—5tﬁ§'8 @F'Hafs

ski ninpRbE MimouiritatidhO¥arch Ogeldtif Srat@l sugd*s Racassiidose bhbeta-
that art. To be adni ni ste{ed in the

tr an@g@ﬁwrwqeﬁg\pg; , natyra %syfnﬁgtl%gf}ﬁ;sgch ];s gcama tragacanth
adm Br* Sodiuai bledte vdodlum féargte uhs@eshm serhte soaliusn bextzbate,

intermttent th d
3Rt s sedsihe oo gl 307 e e PIETapEEorg B oSl
t abl whitation,cstarsty Intsthyl betluloae, tagaie beltorgtec xantienayum arwthdlike.
conbined with an oral, non-toxic pharnmaceutically

acceptable inert carrier such as ethanol, glycerol,
wat er andrhehiguitifdems ilviiteloly avoretDsuapendinges idispersing agents such

gleg I(aﬁ? @{8 scy‘?tfiﬁtgcta}*galerﬁ B QQ@E Sf(o:ro %ig?{p!?gﬁ a%anth acacia, methyl, _
2acoceluloae and thetlibe.t Fer paiexteral @admBistratis, etebleﬁdwswns and
I ncl g&‘&t&on\.é\"ﬁl;eh@éé r?c!! l@?)t&‘fi}é F%Earaﬁ&%rvﬁhch %%la?éﬁly BontdiR Eilfable

sugars suc
sweepresenvatives ataﬁrmlomddvmp intiakenoys gominisiyatian 'aée%féac ia,
tragacanth or sodium ol eate, sodium stearate,

magnesi um st earate, sodi um benzoate, 15 sodi i um
acet at e, Gunnaunrde el thisinventipn ayrhe goministensp é #nvedtheeregoing

b§C| H?rﬁ oszoBQ Qhﬁ acéol'd’ﬂgttéﬁb%e r@g{uﬂéﬁshestm‘sﬂéﬂ' in the art whenever
0S bentonite han gum and the |ike.
treatment of depress»on is required. .

The-daily dosage of the produbts may be varied over a wide range from
0.01 to 200 mg / kg per adult human per day or any range therein. For oral
30 administrétion, the compositions dre preferably provided in the form of tablets
containing, 0.01, 0.05, 0.1, 0.5, 1.0, 2.5, 5.0, 10.0, 156.0, 25.0, 50.0, 100, 150, 200,
- 250, 500 and 1000 milligrams of the active ingredient for the symptomatic
adjustment of the dosage to the patient to be treated. An effective amount of the
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The liquid fornms in suitably flavored suspendi ng or

di spersing agents such as the synthetic and natural
wa@vs/09%086 exanpl e, tragacanth, acacia, methylPCR0S2006/048477

cellulose and the Iike. For parenteral adm nistration,

st er.i-he-suspensi ons and solutions are desired.

| sotoni ¢ preparations which generally contain suitable

pr esdrugiaordinesilyauppliediat @ vieshgatieye! of iomeakentbi81 mg/kg to about

o Sy g oo B, SRR Sl b

co rrpﬂmut 106rsm@g oblaacly meightpar dlayi sreig quf@glplpggwgw about 0.5 mg/kg
t f
€S qg ab5ied. rﬁsﬁkgtéqu éﬁé fe éﬁ'?é{g alboﬁt J%%Bﬁt 210 mg/kg of body

depr &6R" osa

(& oo\M@gm peegeyb dhe spinpeLngs may@e\mdwat%rﬁ en ﬁrremmer@)ofoht%
200 E per adul t human per day or any range
ther el n or''oral 30 administration, the conpositions
are preferabl y provided in the formof tablets

cont ai ni Pmay b& readil eté’_?n‘m\ed tﬁbse
150, 25%ﬂmg &éag tgﬁe fgmﬂmsté?e ma% n Oﬁd

m | | $kijled ingthe artiand vilkvary with thepadivuar comnoumh esed th mode of
f@é "Eéed?n?ﬁigfrﬁloa QHé Qﬁér@?ﬁ“ﬁf 1R prbpiRatioRSRe %dd@ of Bgmnﬁ%frétﬁ:ﬁt and

eat e ective anmpbunt of

VO
2007the 9dGmeerpent/of tpcireageppviion. dwgd'(“%n &%?fﬁ apgocipted with the
sup p%ér%éﬂla@bal?en@@&ﬁ@ﬁeét@d’ ‘Hclu@fntgfpéﬁﬁﬁt 268 weidht, Gilet BBd firge b0

abou %( epg{ er daa/ ref er abl Y,
t he a@wg’étratsmfw'lbfﬁ%m} epeeftpg JU%&GE% ©800. 0 g/ kg of
body wei ght per day, nore preferably, from about 0.5

/ k t bout 50 [k t
B0 Do hibmeiondisd b e AR recoutes et EhBr Visa AhG RS itks
§ PTDGSig SuiBIs, Rduh U YohbRF Bodapted oo gnamor ”‘f“éf’e'“““e* 2re
be  BEHENYP I e, i IEL I8 geund o et 3 Preoiactifih, diSbhaer.

and will vary with the part| cul ar conpound used, the

et SR P e e e

a0lv ainclatiag firsdin-hureard |dssamgmg add effioacy trialsad dealthyrpatients
fact d with th
tr o, SRR B R T athon gk e e o8k dHa o

of  adthods sell khovanin the bllnlqab&ui medlcaltahe need to adj ust
dosages. 15 One skilled in the art will'recognize

that, both in vivo and in vitro trials using

sui t abl e, Theriollowirgixagentes ate Isgt fadi topaid in the |und%rﬁf@n¢m@ pf the

@5” Mle érﬁi ﬁﬁ%ot fﬂfe?\%& Eu'md’ ?no‘&fd AdiBe Bhéthlgﬁ t(?flmr?mtaﬁr?tway

npoun prevent gl ven |sor
the invention set forth m the claims whnch follow thereafter.
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One skilled in the art will further recognize that
human clinical trails 20 including first-in-human,
walome/opmeg)i ng and efficacy trials, in healthy pet/UsI&048477
and / or those suffering froma given disorder, may be
conpl eted according to nethods well known in the

clinical and nedical arts. The followi'ng Exanples are
set forth to aid in the @@é?@?—gndi ng of the 25

i nventi ré28-Bérizol dizke pime3- Dsulfamide
constru o Im I'n aﬂ% Waé i@ i nvention set forth
in the clains which fol ter. 30 34 WO

Example 1. ((3,4

{ n- 3-ylamet hvl ) sul f am de
(Conpound #3) O O (Ip echol (5.09 g,
46.2 mmol) and pot asSku# nat dNweBeNtnbi ned in
acetonitrile and heated to reflux forione hour.

2- Chl oronet hyl - 3-chl oro-1- propene (5778 g, 46.2 mmvl)
was addegiedRsl (8. bggrmtﬂmrm mqoomsamnmaebbr@te wergfqopined

for 24 hours. The, s 0 ] .
ok S R B o
anrbhier ssa@uas ma) W adtediand therteacticrwasigntinued at
extracte th eth et her

o;(ggﬂﬁ&fog%qwmqr% Jr pn ps cgél%d)f%%g}%nﬁ)gfg?ur@%d filtered.
Congfitlias W&s e dmaﬁ agd Hehysid@was tiltedsyitievatenand
hexane)

13 rotmpteg MRS A ER 6130 2 T SRR f’fa"ﬁ."%‘&%%.“’ﬁsed%’ A
col get BRBORiahd corldBnir&St) ChrbsBiayramyHRYe ethy! Rier ndtsane)
AH) yuel% nzéthy%eneGS 3: %mg/mo-ﬁ-t%enz%[@ﬁ ﬁ&oxe%we ash 3650" (e8s oil.

3- l\/bt hylmgsﬁ) 45§QQWH®) 2H benzo| b] [ 1, 4] di oxepi ne
(5.00

rrL) B WMRHBOQ WHz, RDh» B804 {0, %mq%%?ﬁpaéi%gs 4h).
C. nggm ﬁ%ﬁ"&l‘eﬂg I3‘é@t§3%§r%-?H%’¥n§6[b jhws(eﬁn@ (BJ0Gg, 30.8 mg\él)

r eawas dissolwed insint BdF worf@‘f-)k Bery\eel %h‘% Miin %ﬁ@d ?@gé‘fgon S
P&c?e(& daqq} ot OTHhO ARl GTWES @irietiat RTdoregihessiSAmdisulfanic acid
(6 97 g, 61.6 mmol) was added. The reaction was heated to reflux overnight.
The reaction was cooled to room temperature and agueous sodium hydroxide

20 (3.0 M, 100 mL) was added. The solution was extracted with ethy! acetate (3 x
100 mL). The combined organic solution was dried over MgSQa4. The solution
was concentrated under vacuum and purified by chromatography (2% to 8%
methanol in dichloromethane) to yield ((3,4—dihydro-2H-benzo[b][1 ,Aldioxepin-
3-ylymethyl)amine as a colorless oil.
o5 MS (ESI): 180.1 (M+H+)
1H NMR (300 MHz, DMSO), &: 6.92 (m, 4H), 4. 21 (m, 2H), 4.07 (m, 2H),
3.33 (broad, 2H), 3.16 (d, J=4 Hz, 1H), 2.72 (d, J=4 Hz, 1H), 2. 30 (m, 1H).
((3,4-Dihydro-2H-benzo[b][1 4]dioxepin-3-yl)methyhamine (2. 90 g, 16.2
mmol) and sulfamide (3.11 g, 32.4 mmol) were combined ip dry dioxane (60 ml)

2007/ 092086 PCT/ US2006{048@
Di hvdro 2H benzo(bl( i

(3]
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20 (3.0 M 100 m-) was added. The solution was
extracted with ethyl acetate (3 x 100 nL). The
W@ eovlziopadss or gani ¢ sol uti on was dried over MSQACT/TRB®06/048477
solution was concentrated under vacuum and purified
by chronmat ography (2%to 80/9 nethanol in
di chl or onet hane yield

( ( 3,anddientedrte ref pgem[gpb] (Fﬂorq]ogp&@@@dﬁed and the precapntate was
3- yI 523@3’ ﬂ) ﬁﬁ‘btfb‘?\ "ﬁe?ﬂtl‘é&l R5d Ersetidted gidVPadei and purified

180.
4, 21bY( omﬂpgranhxo@% m%meton%mwh{%?fea@an@#e Vlgg’] tﬁ%me

(d &moﬁn@ésaﬂoﬁ%hnt@s&?{i (d, J =4 H, 1 H, 2.30 (m
(513 4- Di BgelsqM2H+penzo[ b] [1, 4] di oxepi n- 3-yl ) net hyl ) am

e (2 20 BBl aS 3 BT B tag e o
2007hR2A084G), BGY (HMSBANG/OARA BH), 3000nt) @88 exi3g on,re)) ux

over n| ght (':h orof orm was added and t he precipitate

was renoved by filtration. The filtrate was

concentrat ed' under vacuummdmg_tgg |f|ed by
d

chromatorh ( %t 3%. acet.o |<i| Or

yi 4 enzol1 41diox gthyl-sultamide (Compe
2588(I\/H-H+) 1HNI\/R 00 8: 692(m 4I—I)
6.71 (broad, 1 H), 6 (brod 419(m 2H) ,
4.04 (m 2H), 3.00 ( 239%};1') Exanpl e 2
10 N-(2 :
3- Di hydr o- benzof 1. 41di oxi n- 2 yl met WI)Nﬁalfam de
(Conpound #1) 0 J'~~ 1 HONHN OQ/ NH2 Racem c

2, 3- di hy daverhicR, Biydiosk4-herzdiaxine?-winedimanaing 4.4 9526 pgiol)
”Tm' AQ{J dﬁ*Qﬁno%“(%ﬁa%“gﬁ?mgwé) whof-corbirfBlH) ) 4AURGnE @1UY fierhnd

I oxane I uxed for .
r eaclteﬂ@xedﬂaBQ bodhe eeaction W@fhﬁiqcﬂﬁﬁdérf 2Ny ﬁ%!“%ﬁﬁ%ﬁ“%? %’H’aﬂ smalk -

?gmu Nhot of Q&Iidqmé’éﬁﬁteféd c?(n@ rRPaed. the ﬁlﬂ'ﬁféewbs eMaforated in

e was evaporate vacuo and the resi due was
pu ri vacela ang mﬁgresuda@, wag ghified usinodiash eq)vap ishromatography

Rsdnot - 181 kb yleRi & WRkdlsdlidMThé SolPlvadrecribrillized from

SO|I was recrystallized from DCMto yield the title

con‘p@GthOélse‘%ﬂ’\%i"P £0R9pPYNY asFw 'WQ‘J 98.5C
mp: 97.5 - 98.5°C

20 . Elemental Analysis:
Anal Calc: C, 44.25; H, 4.95; N, 11.47; S, 13.13
Anal Found: C, 44.28; H, 4.66; N, 11.21; §,.13.15
H' NMR (DMSO d6) & 6.85 (m, 4H), 6.68 (bd s, 3H, NH), 4.28 (m, 2H),
3.97 (dd, J = 6.9, 11.4 Hz, 1H), 3.20 (m, 1H), 3.10 (m, 1H).
. 25
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20 El enental Analysis: Anal Calc: C, 44.25; H, 4.95;
N, 11.47; S, 13.13 Anal Found: C, 44.28; H, 4.66; N,

wdad 100209208 . 13. 15 HL NVR (DVSO d6) 6 6.85 (m 4P{T/US2088048477
(bds, 3H NH), 4.28 (m 2H),- 3.97 (dd, J =6.9, 11.4
Hz, 1 H, 3.20(m 1 H, 3.10 (m 1 H. 25 36 WO
2007/ 092086 PCT/ US2006/ 048477 Exanple 3
(Benzof 1, 31di oxol - 2-yl net h)ﬁ&ﬁ\ﬂ!&%m de (Conpound #2)

OO0 OHN E%]1,@!&@i&@ﬂhef%&aﬁalﬁidegéoﬁrgﬁlﬂh)#z1
sodi um net hoxT de y welght 1n nmethanol, .40.3 g,

186 mmol ), and net hy, roacetate (13.3 g, 93.2
mol ) were conbi ne ry anaof (100 nL). The
sol uti on was heat ed X R Loy, The reaction

was cool ed to roomtenperature, aci i fied by addition
of concentrated hydrochl or| c acid a@d then reduced in

| t
bod the GRECRURFH I8, 8.2 F, tW’"dﬁ”\"&i"%r‘zﬁ"‘ EACAE
»6 100ethanol, g cEfunmel andgaethy d@blomacew el 3.3, 98 @ mmol)
‘Wt hydyl %%blnﬁgwgﬁétﬁérﬁfﬁb@ nﬁ.&? 'Tﬁé"@olétﬁin‘ Was i?éé‘i’ed tolref v

chromat o Yo et hyl " acetate In exane)
benzZRINIB]LdiTB& (Rastion wag eapisd 1o ¢oeHe tampasatHIR, a@d'ﬂ@i bxagddiﬂon

‘(3°| Odflc%ﬁc?entrﬁie'd h Mﬁcﬁ\gﬂ QwId Qu%th%g rédisEt in voﬁné—u%éNVEﬁuum to

9 (broad, 4H), 9 (s H)h
4. 34ab(0@ft 5Q mL thgr wqq.q}ddeg apd the mlxg&qzwp.g extga,q}ed with diethyl

fenzghdr, (§]x0!'o©>ﬁﬂ_ e=rﬁe eahbméar big‘éni@%b@tu&ﬂvbélhn&ﬁhiﬂ{ Mozl
amoni um hydroxi de (29% 1 n

vat é?O"CQ'U’%?_C; to AIoWR éeigg:h anq DUPBHICOFAPNES (556 tCacebate i

M Xt AExEn)ATYRBRINRPIS] 1 (31diSxolE-2-carbbRylis kidtnmelRy! wer 89a colorless
stirred for two hours at roomtenperature and then

di st? | ed water was added.

MS (ESI): 195.10 (M+H*). '

15 TH NMR (300 MHz, CDCls), 8: 6.89 (broad, 4H), 6.29 (s, 1H), 4.34 (q, J
=7 Hz, 2H), 1.33 (t, J=7 Hz, 3H).

To benzo[1,3]dioxole-2-carboxylic acid methyl ester (7.21 g, 40.0 mmol)
was added ammonium hydroxide (29% in water, 10 mL) and enough
acetonitrile to make the mixture homogeneous (~5 mL). The solution was

20 stirred for two hours at room temperature and then distilled water was added.
Benzo[1,3]dioxole-2-carboxylic acid amide precipitated as a white solid and
was collected by filtration and used withoui further burification.

MS (ESI): 160.00 (M+H*) |

. TH NMR (300 MHz, DMSO0),&: 7.99 (s, broad, 1H) 7.72 (s broad 1H),
25 6.94 (m, 2H) 6.86 (m, 2H), 6.30 (s, 1H).

Benzo[1 ,3]dioxole-2-carboxylic acid amide (5.44 g, 32.9 mmol) was
dissolved in tetrahydrofuran (THF, 100 mL). Lithium aluminum hydride (LAH,
1M in THF, 39.6 mL, 39.56 mmol) was added slowly to the solution at room
temperature. The reaction was stirred at room temperature for 24 hours.

30 Distilled water was added to destroy the excess LAH. Aqueous sodium
a7



Benzo[ 1, 3] di oxol e-2-car boxylic acid am de precipitated

as a white solid and was collected by filtration and
wais@d/ovdoshout further purification. MS (ESI): REDUSD06/048477
(MrH+) 1 H NWR (300 MHz, DVMsO), 8: 7.99 (s, broad, 1

H), 772 (s, broad, 1 H), 25694(rr'1 211) 686(m

30, ( enzo 2- car box
aC| oh éﬁ‘ﬁ éé’ @4‘_‘39 m )ZWa;ﬁ oﬁ,tlgg &ag@atr%q{ed with ethyl
t etd rﬁg&ﬁié & xneomlY Hfhe dd%blrliﬁd)orgémé kulmmnabasrwwheu wnth water
ydri :

et Carsgrayes wbste Dos ehivesh was oVaporiod RN G re The

reaCﬁerﬂﬁﬁvmoﬁdHﬂyl-métWarﬁI@@ﬁs hedpeesstaire for 24 hours.
30 Distilled water was added to destroy the excess

1AM AquébLESIb diazat (MsHWWD 2007/ 092086

PCT/ USZO 1

and  ho. B WIRAA00 MBSO LE B8 Rortran Blp T 4 e 3Hp 381
x 10, deM. Hﬂ'IﬁH)con‘pl ned organic sol utf on was washed

‘é"'vfag at (;%(’js?rgiéﬁxl,%ﬁ#gﬁ%z‘?%%etﬁ@a%e (288 9 S1.¥ FiMon 'R suttamide
benz(@[74, & 38i%mmiol) Areye comaliad iaminndioxened 5 oiLpahdthe solution

X - (3 :
e O 1en ottt [N iendaed dly e agoue
C Banm@mﬁm}a@'gmpUEd 2% to 1056 hodtams inaichRir@rethand) o dield the title
nmol f 3.74 g, 38.9 mmol ) were conbi ned
in rﬁggggée%tg%nl'é) and the solution 10 was heated
to ref | umMSESIi 2900 (VHHEH)r eact i on was concentrated and
the resi ﬂgltewwas chrormt o[qra phed (2% to 10% acetone in

di chl oro Rd$0q MHz; €P@la), Beb.87 fm»e"'H c®ApBudg 4ddz. 4H), 4.79

161 el e, ol (bERk) 1107980y e, gt NOR (300 et
6.8 5(t, =4 Hz, 1 H, 4 79

15(broad 1H) 462(broad 1H) 3.64 (d, J= 4 Hz,

2H). EXx le 4 (2S N-

H) anple 4 (25)-(-)- (_E%(_g_n;lng_g

3-Di hydr 1 41d| oXi n-
y 2 3-Dihvdro-benzol1.41d loxm- -

-sul fam d?
Imethyl)-sulfamide

{Compound #4) ound #4

@ j"l/// \

// NH,
20

Catechol (13.2 g, 0.12 mol) and potassium carbonate (16.6 g, 0.12 mol)
were stirred in DMF (250 mL) and (2R)-glycidyl tosylate (22.8 g, 0.10 mol) was
added and the reaction was stirred at 60°C for 24 h. The reaction was cooled
to room temperature and diluted with ice water (1 L) and extracted with diethyl |

25  ether (4 times). The combined organic solution was washed 3 times with 10%
potassium carbonate, once with water, once with brine and evaporated in
vacuo to yield a white soiid which was purified by flash column chromatography
(DCM:Methanol — 50:1) to yield ((2S)-2,3-dihydro-benzo[1,4]dioxin-2-yl)-
methanol as a solid.
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(S) HO ON, O 20/ NH2 Catechol (13.2 g, 0.12

nmol ) and potassium carbonate (16.6 g, 0.12 nol) were
watioroemdsé n DVF (250 nL) and (2R)-gl yci dyl t oSRCHEUS2006/048477

(22.8 g, 0.10 nol) was added and the reaction was

stirred at 60C for 24 h. The reaction was cooled to

roomterrperature and diluted with ice water (1 L) and

ext r act edhewelld (18.8td)$B mmag) washdissalwdiin pwidine (BRaL) cooled to

conto &eg e hlfon?Pé%rid‘égﬂ\@?h@@ﬁﬁ%ﬂ wasldddBa axw rAQ@(pon

pOt asstum car ona wat er once
and reixhpestixtegdat repm tempecature foi 20hd Thaewbdction wak diitegh wcih

mmhﬁ%i" ekr?eq |(PM) W H&?h@g)l ?NeWn%qE%}Was separated and

(?( 2Syashed QGWdVltbLﬁéH@b{@O Jlt]ld,l 4times witlywhter (A50Helopncgswith
soI I%dfln 1@’?&? WS?PJA@%B&@ 5&%}3@ g e%@&lﬁl?e dJ B%vh ch was
m.) ruidedby ﬂaﬁhomlunpﬂ chwmewemhv Gspt: E6h+ %ﬁ) ’@e'leéit?h@ng-"f-
68 @U&ba.c\a&a Grot %ﬁéﬁ,r ibyal2- e&ﬁw reétef»gé £ e

roomterrprat e rea |on was di [ ut ed
vmthSOlld4 et hyl ether (1 L) and 1 NHC (1.2 Q The

R %arIIIICIC Lrﬁ%gfhltg"%@ameﬁ%o?iﬁ%df\ﬁﬁm m%té(@ﬁ)@‘?@ntﬁalﬁﬁla@ﬁ 4V é kys

Wit hmmobm BMF (@90 ) angyladed aflunfanbharosted; tﬂ rqpaa:uo to
yi el t@nﬁe‘:&mré @nd Bbu:gd‘fmb ggm%%)&si%ﬁg (N'afeﬁj (JP5' Lf laﬁtﬁihrred 30 min.

col umm_ chr omat o
t ol uWhite s,ohdgygqf%ﬁ;e@ andithe solld was washed several times with water, 2%

(25) NZoR; Qidwﬂé%%ﬁﬂéﬁ& 1&% 4 &Py@dyuerd%r (yzts;@r(@slo.mﬁfr@r as

a whit
b’bt aéegwga&hsﬁﬂ%m*?rwm%wz @amdds -1 %@lonmwy'@ HO‘?S(fﬂﬂ’ %%’o .
m_) and hragpeddér vﬂﬂé Isun@ W& comtined>@ie] dirdzhe (@5 g, 86 mmol)

(1" DR EOH Bl it hested atishuk s & Soierie tast Phepe g and
and 1N BICS Bdided to@HI mah@dnrseawewa mtn| WBitedlib wa@iﬂ&éred b

(25 vahed vy BB acl Beioed) dpplig o aBoratedn

20 2- ydcoetdwy bglid, e/hich dalspartitionadt bhtweeredueml\mmdranp aihgter y

soli gqueous NaOH. The diethyl ether solution was dried (Na2S0,) and evaporated
in vacuo to a yield a light yellow oil. - The oil was purified by flash column
chromatography (DCM:MeOH - 10:1) to yield an oil. A portion of the oil (4.82
g, 29 mmol) in 2-propanol (250 mL) was treated with 1N HCI (30 mL) and

25 heated on steambath until homogeneous and then let cool to room
temperature. After 3 h, the mixture was ice cooled for 2 h. A white flaky solid
(the corresponding HCI salt of (2S)-C-(2,3-Dihydro-benzo[1,4]dioxin-2-yl)-
methylamine) was filtered off and then recrystallized again from 2-propanol to
yield a white solid.

30 [a]p = -69.6 (c = 1.06, EtOH)

The white:solid was partitioned between DCM and dilute NaOH, and the

DCM was dried (NaSO,) and evaporated in vacuo to yield (28)-C-(2,3-Dihydro-
benzo[1,4]dioxin-2-yl)-methylamine as an oil. :
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The powdery white solid was conbi ned with hydrazine
(2.75 g, 86 mmmol) in EtOH (225 nL) and heated at
wo edozoo8or 2 h, cooled to roomtenperature anelCT/LISN06/048477
HCI added to pH 1.0 and stirred for 15 mn. Wite
solid was filtered and washed with fresh EtCH (solid
di scarded), and the filtrate was evaporated in 20 vacuo

to a sol [%p =vdf-8f Ah<40pGHElY i oned bet ween. di et hyI _
et her anghglij 1P wm%@%aﬁhs éiwy%d 'were

sol utjon was eva ora acuo

to defErdn doxangys wy) fasw foand the'peidg |PF0dM9tsWWWﬁIB@ by Bgsh
f I asdanse] é}ﬂ&naﬁbfaﬁﬂ?l SHIAPD he@gﬁow ¥vhi|t9 ol N thich fich wes

yield an ail.

|5n Jegyeplierd frqm%@MO)w%mtwéﬁp@aowcm aqw termste|sme solid.
nL) and gp feeafoaecon steanmbath until honmogeneous and
then let cool to room tenperature. After 3 h, the

m xture Wds=r4e1des606,Mr 2 h. A white flaky solid

(58 ot SPRRATARSCNTS S48 b i 81 foz g N 43 m, 24,

et 8A7%(Ednés 6\ d 154iHZ, dHES.20 (ddane 5t5) e8.7He i M Baldl (dd.ark
ai opanol to yield a white solid. 30 [a]p

@g 6%963%%21%06 Et OH) The white; solid was

partiti oEbmemeaMSIQCM and dilute NaOH, and the DCM

was drie ) and v, t at Jap ield

596 (gpé%ﬁﬁ;dr and ARR! Al £85!N, M8, 191

benzo[ 1, ApaliFornai- 2- y| JC, #8120y HahBBieN,d9.40nSp13.22.39 WO

2007/ 092086 PCT/ US2006/ 048477 [a]D = -57.8 (¢ = 1.40,

CHCI 3) The oil (2.1 g, 12.7 mmol) and sul fam de (2. 44

1§, 25.4 mol) were ref quEﬂ__ﬂlB_eLﬁoxane (75 ni’-) for 2

h andnihe.Bikydiendizafs
~ chromatography (DCM NV

conmpound as a white st a@l ine solid. np 102-103C
[a]D = -45.1 (c = HNI\/R(DNSOdG) 86.86 (m
4H), 6.81 (bd s, 3H I—pQ 3.97(dd, J=6. 9,
11. 4 Hz, 1H) 3.20(dd~ . /3. 10(dd, J=
10 6.9, 13.7 Hz, 1 H) Elemsntal Angay\w ,

Racemic 2,3-dihydro-1,4-benzdioxin-2-ylmethylamine (8.25 g, 5.0 mmol)
20  and triethylamine (1.52 g, 15 mmol) were combined in DMF (10 mL) and cooled
in an ice bath as dimethylsulfamoyl chloride (1.44 g, 10 mmol) was added. The
reaction mixture was then stirred for 8 hr with continued cooling. The reaction
mixture was partitioned between ethyl acetate and water, and the ethyl acetate
solution was washed with brine, dried (MgS0a) and evaporated in vacuo to
25 yield an oil. The oil was purified using flash column chromatography (ethyl
acetate:Heptané - 1:1) to yield a white solid, which was recrystallized (ethyl
. acetate/Hexane) to yield the title compound as a white floccular solid.
mp 76 — 78°C '
MS 273 (MH*)
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Anal Calc: C, 44.25; H 4.95; N, 11.47; S, 13.13 Anal

Found: C, 44.20; H, 4.69; N, 11.40; S, 13.22. 15
WE2@TPHI WSS PCT/US2006/048477

N- (2. 3- Di hydr o- benzof 1. 41di oxi n-2-yl methyl )-N . N

di met hyl sul f am de (Con'pound #6) o HO N S O\N

Racem c %‘ée di drP - benzdi oxi n- 2-yl net hyl am ne

(8.25 g, VSVEO and triethylamne (1.52 g, 15

nmol ) \Aﬁmeaawmbl n@;l|4er5|2?WF5 SN, r’rlb)zgasdﬂ?imlﬁdg I Qoan

ice bath ,as t np ride .

mol ) wadaHfuad: %éa%%a'cq %’{%ﬁfﬁp%@uge R then

stirred flammR I(mowsmsew(rhl medsgqxsd ulnngn mh)wa%a(ﬁ]t AN 4.27
Xt ur.e artitioned betwe acetate an

it o0 AR Rt P ek Gt = 28 U1 Ao a0 s A 28215

bringH).dried (MJSO4) and evaporated in vacuo to 25

yield an oil. The oil was purified using flash colum

chromat ography (ethyl acetate:Heptane - 1:1).to yield

a white solid, whi ch was rmm@bl i zed (et hyl

acet at e/ he title conpound as a white
fl occul dipxing2-ylmethyii;N-methylswfamide

7DO07/ 092086 PCT/ U82006/ Oqeéﬁybouﬁb%pnt al Anal ysi s:
Anal Calc: C, 48.52; H 5.9 N12981178 Anal

™AL, 200 S, 11,90 ' H NMVR
59 (Jod m| 1d5' NH), 4.35 (m

S 1ANG - 4.04 (dd,
7.0, 11.4, 1 H), 3.36 (R 2 . 2,3&0(3 6H) .
nple 6

| fgz 3- %Q{%ﬁng&bfn@égé{éﬁé}gen% ljoxm- -ylmng Elmlrze ng_zgnrsng, Irnsrhjol)

Found: C, 48.63; H,
(CDCI3) 6 6.87 (m 4
1 H, 427 5 (dd, J

m i de
was dissolved in ethy! formate (15 mL), refluxed for 30 min and evaporated in

vacuo to yield N-(2,3-dihydro-benzo[1,4]dioxin-2-ylmethyl)-formamide as an oil.
15 The oil in diethyl ether (25 mL) was treated with 1M LAH in THF (9.0
mL, 9.0 mmol) at 0°C and stirred for 5 h at room temperature. The reaction
was cooled in an ice bath and quenched with water (0.50 mL), followed by 3 N
NaOH (0.50 mL) and water (0.50 mL). The mixture was then stirred at room
temperature for. 1 h. Solid was filt'efed and the filtrate was evaporated in vacuo
20  toyield a residue which was partitioned between 1N HCI and diethyl ethér.
The aqueous phase was basified with 1N NaOH and extracted with diethyl
ether. The organic phase was dried (MgSQ,) and evaporated in vacuo to yield
(2,3-dihydro-benzo[1,4]dioxin-2-yimethyl)-methyl-amine as an oil:
MS 180 (MH")
25 'H NMR (CDCl3) 5 6.85 (m, 4H), 4.30 (m, 2H), 4.02 (dd, J = 7.9, 11.6
Hz, 1H), 2.85 (m, 2H), 2.50 (s, 3H)
The oil (380 mg, 2.1 mmol) and sulfamide (820 mg, 8.5 mmol) were
combined in dioxane (15 mL), refluxed for 1.5'h and evaporated in vacuo to
yield a crude residue. The residue was purified via column chromatography
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O)"', NN ~O 07S H2N Racenic

2, 3-di hydro-1, 4- benzdi oxi n- 2-yl net hyl am ne (825 ng, 5
wonei)p9208@s di ssolved in ethyl formate (15 nlL)PCT/@52006/048477

| uxed for 30 mn and evaporated in vacuo to yield

N- ( 23~k hydr-o- benzo[ 1, 4] di oxi n- 2- yI nmet hyI ) -formam de

as an oil. 15 The oil in diethyl her f |
t r qethgichcatatdiHaptane AM) and thepeguyar so wag)l et? nyjg?"‘o"t’f‘y
\";\‘gga %{?&/H%neQB Ridthétlitd Id ARPGURIBS GG sold he reaction

Ice nd quenched wi th water
.(0.50 ninp,97te8°Cowed by 3 N NaOH (0.50 nlL) and water

0.50 40 Xture was then stirred at room
omer absi 2911

t enper 1 h. Solid was filtered and the
giltrat Elamtai\l’a\ptyﬂat ed in vacuo 20 to yield a residue
m'hch 5,%'“ onedcbel s e s hoNNHD 85 1diast hy

et her a

ueous ase Was h %ﬁ]gog 219 N NaCH
i o fmg&t“ e il ol
q &l
Brq°%
el b, R
Hz
18! S%H)( 6?14%2(&?]"’2‘3'?049% wﬁeg@ 5,311)(380 Mg, 2.1 nTmI)

and sulfam de (820 ng, 8.5 mmvl) were conbined in

di oxane (15 nL), refluxed ERdm eEy h.and evaporated in
vacuo to .

PCT/ USZOO6/ 048477 (et hy c@ﬁ émda# pt ane 1 1) 'and the
resultant solid was recrysf%! [Tzed from et hyl

acet at e/ Hexane toq}' I N | e conpound as a white
solid. mp 97-98C M5 " J(S;LS Elkmegs al Anal ysi s:
Anal Calc: C, 46.50; ,,,,;,o\lvsg S, 12.41

// “NH,

15
Following the procedure outlined in Example 4 above, 4-chlorocatechol

was reacted to yield a mixture of (28)-C-(7- -Chloro-2,3-dihydro-

benzo[1,4]dioxin-2-yl)-methylamine and (2S)-C- (6-Chloro-2 3-dihydro-

benzo[1,4]dioxin-2-yl)}-methylamine (ca. 3:1 ratio of 6-chloro:7-chloro isomers
20 by RP HPLC).

The mixture was dissolved in 2-propanol (100 mL) and 1N HCl in diethyl
ether was added until pH = 1.0 was attained. The hydrochloride salt that
precipitated was filtered (2.65 g) and re-crystallized from methanol/IPA to yield
white crystals. The white crystals were partitioned between DCM and dilute

95 NaOH. The DCM was dried and evaporated in vacuo to yield purified (28)-C-
(6-Chloro-2,3- dihydro-benzo[1 Aldioxin-2-yl)-methylamine as an oil.

[o]o =-67.8 (¢ =1.51, CHCls)

The oil (7.75 mmol) and sulfamide (1.50 g, 15.5 mmol) were combined in

| dioxane {50 mL) and refluxed for 2.0 h, cooled to room temperature and
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Anal Found: C, 46.48; H, 5.65; N, 10.90; S, 12.07 1H
NVR (CDCl3) 8 6.86 *(m 4H), 4.52 (bs, 2H), 4.46 (m 1
wo200749828 (dd, J = 2.3,,11.5 Hz, 1 H), 4.05 (edr/US2086/048477
6.5, 11.5 Hz, 1 H), 3.51 (dd, J =6.7, 14.9 Hz, 10 1

H,.3-40 (dd,-J = 5.9, 14.9 Hz, 1 H, 2.99 (s, 3H).

Exanple 7 S281 ()N tfi Chloro 2. i1 hydr, enpf

41 @vaparated i vasup yo yield @ solidk The preg méug@sdb Ve Re,x_#\aolumn
O5L y 1419 Wil ldomppurt ssia white sdlidi ned
n ug(%%{?pf&/mfwg%\gl d1 fPidle enlleicompp i i

bove, 4-chl orocatechol was reacted to
yield aMBiddr(Me) of (2S)-C-(7-Chl oro-2, 3-di hydr o-

benzo[ 1, 4] di &eXdd¥a2- t hyl am ne and
" (29)-C -‘Ch%ﬂfzz;%*-%medro-

Benzo[ 1THNIRGDCIH-H8.90 (ged mA-AREAET (81 (8, 3H) 47P{Mp1H)
6- - 7 i 0 .0Bhedd xvn
G oo, SO SHE A B, P21 B R, 4 OB T ©
di etiyHz, B)henswas2ddded until pH = 1.0 was attai ned.

The hyd [ alt that precipitated was filtered
(2.65 gﬁeﬂ%‘%r‘@?‘gllyég{ allized fromngthanol /I PA to

“yield \nat@aleryst al sC, 388; W PO8 Ny 021 s were

1§20t Ui quefkheiveen DO lolost g, $BaNaCH The DO
e O 5B bR o861
6- Chl ar - 2, 3 di A ietepardd gbovervaraly | ani
(& Effr s s b oy o
(7. ”Bovared jcaaid of Btohiore:&rehlpre isgmers) 4nd %"aﬁﬂ{‘?i% ere
comblLpetkdi, wiltipiasgarifthetivoheandCN (20drot) drididteiaQH
€

oS oo e DS sineBa P e Sy P G
Eg: [ !@ags%rﬁf eflﬁld@rfaltédgﬁ _vﬁwbité yietd ari ail, vhiab waspluitied via
e Evarserbass HARG - 30% AN piR o oD EA L WiteF RPE20%
TFA) to yield (28)-0-(7-Chloro—2,3-dihydro-benzo[1 ,Aldioxin-2-yl)-methylamine
as a residue. ‘ |
20 The residue was combined with sulfamide (0.90 g, 9.4 mmol) in dioxane
(25 mL) and refluxed for 2.5 h, cooled to room temperature and evaporated in
vacuo to yield an oil. The oil was purified by flash column chromatography
using DCM/methanol — 10:1 to yield (2S)-(-)-N-(7-Chloro-2,3-dihydro-
benzof1 ,4]dioxin-2—y|methyl)-su\famidé as a white solid.
25 MS 277 (M) .
'H NMR (CDCls/CD50D) § 6.88 (d, J = 0.7 Hz, 1H), 6.81 (m, 2H), 4.37
(m, 1H), 4.30 (dd, J = 2.3, 11.6 Hz, 1H), 4.04 (dd, J = 7.0, 11.6 Hz, 1H), 3.38
(m, 2H).

30
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[a]D = -59.9 (¢ =.1.11, M 5 1H NMR (CDCI3) 8 6.90 (d,
J=22H, 1H, 6.81 (m 2H, 4.76 (m 1 H, 4. 55

W@ 3007892086 4. 40 (m 1 H), 4.29 (dd, J = 2.4, 11r6I/B&2004/048477
H, 4.05 (dd, J = 7.1, 11.5 Hz, 1 H), 3.45 (m 2H)

El emental Anal ysis: Anal Calc: C 38.78; H 3.98; N,
10.05 10 Anal Found: C, 38.80; H 3.67; N, 9.99. The
filtrates of the crystalli Zxample®ochl oride salt of

(2S) - C (6- Chl @hPoman-2-yimeth Isulfamide (Compound #10
2, 3-di hydr o- bénzo[ 1, I OXI -yl ) -nmet nyl am ne

prepared above were Fesprehed (ca. 1:1 of

6-chl oro: 7-chloro i g £) and evéporgted in vacuo to
yield a solid, whic / et ween DCM (200
m.) and dilute NaOH 15 (O M e DCM

sol uti on was washed once with bri n@ dr| 28d (Na2SO4)
q :
U 11 oq O T2 a8 BEHE 2L (b, £ ] an IDBE 5 65, 25
(B 16%670F Averercambieed iniRGM (AQ0L) antFAYF (0 piLk! d
oo el Py B RS iy Sk g
wu t hroemitemperaturg andihe geaction nwﬁwle)wasmtldmma@ mig. 23mc)1:jum
d
e FLAA8 2%, 853 fimof) 83k 600 Par B0 ERDF Rl G e
pur i ftirred fary Ghl abe reagn@mm'x&tne waadiged pith DG (59gnL) and water

% S)(@?H@'&ﬂ%i the@-l & th? W*é@rlgq%as cfad!)usted to about pH = 3.0 with 1N HCI.
benzbel QMd’VQ?)@eﬁa@l%ﬂ ansithg aguems Phasecrxtraeted twine with DCM.
S 0' i the c%?nﬂ}@dﬁ@M%sé w?é"d%l\fa%é %@?%Baatgd & \?a%u& t

J=0.7H, 1
(dd,Yigidan Qll,gfvhlc;rblwgs Mifleq quy flash epjumgy ghroma;ggpaqbly qtmyl6

Hz, gee{g)lc?tg 2B arlen. 2H) . 30 43 WD 2007/ 092086
PCT/ US20 8477 Exa

v o 356 PIL 45 5RN TA) FLTHIAIA Bk NS fiyed depM LAH in THE

(36 mL, 36 mmol) was added and the reaction mixture was then stirred at room
temperature for 20 h. The reaction was quenched with water, stirred for 2
hours, the solution decanted, dried (NazSQ4) and evaporated in vacuo to yield
C-chroman-2-yl-methylamine as an oily amine.

20 The oily amine (1.63 g, 10 mmol) and sulfamide (1.92 g, 20 mmol) were
combined in dioxane (50 mL) and brought to reflux for 2 h. The solution was
cooled and evaporated in vacuo to yield an oil, which was purified via column
chromatography (DCM:Methanol 10:1) to yield a white solid. The solid was
recrystallized from ethyl acetate/hexane to yield chroman-2-ylmethylsulfamide

25 as a white solid.

mp 100-101°C ‘

MS 241 (M)

Elemental Analysis:

Anal Calc: C, 49.57; H, 5.82; N, 11.56; S, 13.23
30 . Anal Found: C, 49.57; H, 5.80; N, 11.75; S, 13.33.
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HO NS O N-12 Chroman-2-carboxylic acid (4.5 g,
25 mmol ) and HOBT (3.86 g, 25 5 mmol) were conbi ned

WO 200D@08610 M -) and DMF (10 nl). D net hyl am np@T/OR3006/048477
et hyl carbodiim de (EDC,,4.84 g, 25 mmvl) was added at
roomtenperature and the reaction mxture was stirred
for 30 mn. Amonium hydr.oxide (2.26 nL, 33.4 mol)
was added and the reaction m xture was stirred for
16h. The reaction mxture wgampldg'ted wi th DCM (50
m-) and water 10 (50 niL) and the pH of the mxture
was ad23-Rihvdro-benzol1.didioxin-2ryl);ethylsulfamige (Comp 36

was separ ated and the aqueous phaseH ex ract ed twce
with DCM  The conbingd ,,, r| ed (Na2SO4)
and evaporated in H whi-ch was
purified wwth flas ghromat o ap t]'?(ethyl
acetate) to yield ansgi | ~015 The oil (5.35 g, 30 nmol)

B ol PSS lmdSan S 0FS Pt e aeded I ntonoriay-

st i r(Q ewlwr?rdmmﬁ latkdigarier(8)8 2g,f 3 mﬁﬁl)lih DMS© (90 @wlt)iand stirred
oot PR Brtetahrsbrin .o reBstiondhious it Fisp titest with

vac uatér250 eyl an@eﬁtl“erctmﬁmo@ with-diatiy gtherd Tiee disthghetiodriwas
1.63 '

T il ] 10 I
L T
‘((BO evhporated ib vacughtd yiel 2-efdnomethyl-(223 dihydrbigergol14]diowine) as a

I and evaporated in vacuo to yield an oil,
c%hq\%gsgﬁgurl fied via colum chromat ography

( DCI\/I Vet HaMR @DQI)) 3 ©8Y (ne|4H) 24.80 (he114)04.8d (dd[De= 28] 115 Hz,

SR AR T Y RS R e 12

100 1010The MBy2ddindthwl-12,3 dflyewbenzu[1, Aimkine) was dissdived in THF

0
! i B o M, kg g iy ) o
mixture refluxed for 5 h, then stirred at ambient temperature for 16h. With ice
bath cooling, 2N HCI was added until pH = 1.0 was achieved. The reaction

mixture was then stirred for 1h at room temperature and evaporated in vacuo to
yield an oil. The oil was partitioned between 3N NaOH and diethy! ether, and
20 the diethyl ether solution was washed with brine, dried (Na,S0.) and
evaporated in vacuo to yield crude 2-(2,3 dihydrobenzo[1,4]dioxin-2-
yl)ethylamine.
MS (M+H)* 180.
The crude 2-(2,3 dihydrobenzo[1,4]dioxin-2-yl)ethylamine in dioxane
25 (100 mL) was combined with sulfamide (3.0 g, 31 mmol) and heated to reflux
for 2 h. The solution was cooled and evaporated in vacuo to yield an orange
solid, which was purified by column chromatography (DCM:MeOH - 10:1) to
yield a white solid. The solid was re-crystallized from DCM to yield the title
compound as a solid.
30 MS (M-1) 257
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44 WD 2007/ 092086 PCT/ US2006/ 048477 Exanple 9
2- (2, 3-D hydro-benzofl . 41di oxi n-2-yl)-et hyl sul fam de

wo Sompeaesel #16) H O G OX/ NH2 5 Pot assi um cyaPCTi®S2006/048477
(2.05 g, 31.5 mml) was added to 2-bronmonethyl- (2,3
di_hydrobenzo[ 1, 4] di oxi ne) (6.87 g, 30 mmol) in DVBO
(90 m-) and stirred at anbient tenperature for 20 h.
The reacMFoP i IQHPdet@s then diluted with water (250
m -) andt1 t it t
di et hyl e?mm@ms) e éwwalﬁhq@t(@%gﬁg‘? (/\Iaas— éd'30 (m,

i )P0 (dsk i e 4d1r1|1bUZ (TH235¢R (ddad & 614) 1@\aldn2ht)eti94 (dd, J

vacuoego b8y, 2-cyanonethyl - (2,3
di hydrobenzo[ 4]dioxine) as a white solid. 1H NWR
@Dci 3) Elemental ARalysisy), 4.50 (m 1 H), 4.31 (dd, J =
2.3, 11. 1 .6 Hz, 1'H),
2,78 (d. @I\?Egured He, 4614934@% leagngorggf Wr-(23
di hydrob@ﬁ‘fslptpdzt] Gpé&ﬁ%é*) %Nme,@é.lsléamn THE 15 (50
m-) and 1 MBH3 in THE (80 nL, 80 mmol) was added and
the reaction mxture refluxed for 5 h, then stirred
at anbient tenperature forExampled@ih jce bath

1wool i ng(as3i) s, MBfehitsie k. H@H#o-ﬁ&m{iﬂ&.&ﬁﬁﬁ%ﬂﬂe&g&ﬁ- .
The reaction mxture was then stirred I or oom
tenperature and evap&uiapide (Gompoupdi#29) yi el d an oil .
The oil was partitioned between 3N NaOH and di et hyl

et her, and 20 the 4i et hyl et&er oI ut\.eNHras washed
with brine, dried 5 : wted in vacuo to
yield crude 2-(2,3 di [1 44 di &i n- 2-

yl ) et hyl am ne. oél p he crude 2-(2,3

di hydr obenzol[ 1, 4] d'oxi n-2-yl'Jet hyl am ne i n di oxane 25
(100 m - ¥.5Rchlaroatbchmd (B.6/nt 48 mualof) antl petasSiud arbddktenBIB4)g,

cool Bangweld dfted e 86 iy |- EPENERHERIBe 18 3R 0, 40
S0l immoljag hddesisandithe féaetibroyixtund was sirredoates0e@ fax 2. The
(OO b e o il e ied o
conp@iard6esmb) awl éxtracted with diethyl ether (4 times). The combined
organic solution was washed 3 times with 10% potassium carbonate, twice with
brine, dried (MgS0O4) and evaporated in vacuo to yield a viscous oil of (2S)-2-
20  (8,7-dichloro-2,3-dihydro-benzo[1,4]dioxine) methanol.
The (25)-2-(6,7 dichloro-2,3-dihydro-benzo[1,4]dioxine) methanol oil (6.4
g, 27 mmol) was dissolved in pyridine (50 mL) cooled to 0°C. Then, p-
toluenesulfonyl chloride (5.2 g, 27 mmol) was added and the reaction mixture.
was stirred at room temperature for 20h. The reaction mixtufe was diluted with
25  diethyl ether and 1N HCI (750 mL) and the organic layer was separated and
washed 2 times with 1N HCI (250 mL), once with water (150 mL), twice with
brine, dried (MgSQ4) and evaporated in vacuo to yield light yellow solid of
toluene-4-sulfonic acid (28)~6,7-dichIoro-2,3~dihydro-benzo[1 ,4]dioxin-2-
yimethyl ester.
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30 M5 (M 1) 257 45 WD 2007/ 092086 PCT/ US2006/ 048477

MP 101 -103C (corr) "HNWR (CDCI3): 6 6.86 (m 4H),
wd2000/092986 1 H), 4.52 (s, 2H), 4.30 (m 2H), 3rOHUSTIdG/048477

J =7-4,11.3 Hz, 1 H), 3.43 (dd, J = 6.4, 12.9 Hz,

2H), 1.94 (dd, J =6.5, 12.9, 2H). 5 Elerrental

Anal ysi s 6. 48;

12 41 Ca‘ﬂm&'ﬁgmbwﬂé God = ﬁs'ézz‘r’é"? Tf\ﬂé fLQDJS“SBb‘EJZ 2H),

12. %594 (X aAples 432 m{ 10, M2k, 3H), 4,03 de =63, 11.7 Hz,
Di ch] r@XZHg- ﬁl@df@ ben)z(01S i d( I OXi )n y(l met hyI ) -
sul f gé ound #29) Cl 0\ INH2 | ~ is N' \O

. HS d 0T6lu5n@l4fsb|f@ﬁ@§6|@ 9)e, % &clﬁoﬁe ﬂb%lfﬁ%'—ﬁen%ﬁi 4]d|oxm-
SIU ar bonat 6. 64 were stirred in
ﬁﬂoxpa?(s'%@f ssfef(@%g» égmfas?ﬁ W@nga'n@d (vssh potagsium@higlimide
. ol (b. V@ B3a6He! mammmnt)eaﬁhéafédﬁbxém&%rmﬁ c%blb& 'i&ﬂ)om

P ool fod BodRg T TG (el SRl tBen $tsg 30

m) raind vmmrs@aa @els fikdréd Sncethb bliceivaewadhbdiseVra) timdeWith

por el A N, vt acBlh ARtne TR AL el R

Bnd dichdgro2:8- adydra-bmmgm}dmxwzaylfhethyw|§cmu¢Se 0B!didHe (6.0 g,
2S
( 2/80%?)0% o‘?"atez"%‘“dar%ﬁ?&?o benzo[ 1, 4] di oxi ne) net hanol .

The (2S) TRe White’ powdery solid was combined with hydrazine (1.06 g, 33 mmol)
0.1 16 ] VA A 53R e,
cool 1@UHCUNMdd§Hem adjpst thmraaetmuixfmy bHad pHrii.@lend the 2
%, HadERmt R AE 0 P SRR B
m xtwasbegwith ff%hjE@j'l (eolichdigGarded) tahg thedftltraie was @vdpdrateiTin
{acitho e Mochlge gty PSR SIRALRF bl .,
( 15@9Hequs NaPldeThe fjlnthyl ether solution was dried (Na2S0Oy4) and evaporated
in vacuo to a yield a viscous il of (2S)-2-aminomethyl-(6,7-dichloro-2,3-
20  dihydro-benzof1,4]dioxine).
'H NMR (CDCI3): §6.98 (s, 1H), 6.96 (s, 1H), 4.25 (dd, J = 2.0, 11.2 Hz,
1H), 4.15 (m, 1H), 4.0 (m, 1H), 2.97 (d, J = 5.5 Hz, 2H)
A portion of the oil (3.8 g, 16 mmol) and sulfamide (3.1 g, 32.4 mmol)
were refluxed in dioxane (100 mL) for 2 h and the crude product was purified by
25  flash column chromatography (DCM:MeOH 20:1) to yield the title compound as
" awhite solid, which was recrystallized from ethyl acetate / hexane to yield the
title compound as a white crystalline solid. '
MS [M-H] 311.0
mp 119-121°C
30 [a]p =-53.4° (c = 1.17, M) '
'H NMR (DMSOQds): 6 7.22 (s, 1H), 7.20 (s, 1H), 6.91 (bd s, 1H), 6.68
(bd s, 2H), 4.35 (m, 2H), 4.05 (dd, J = 6.5, 11.5 Hz, 1H), 3.15 (m, 2H)
Elemental Analysis:
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brine, dried (MJSO4) and evaporated in vacuo to yield
light yellow solid of toluene-4-sulfonic acid

W@ 28y/0%2086 di chl or o- 2, 3- di hydr o- benzo[ 1, 4] di oxi PERUS2006/048477
yl met hyl ester. 46 WO 2007/ 092086 PCT/ US2006/ 048477
"HNWR (CDCI3): S7.79 (d, J =8:3 Hz, 2H), 7.36 (d, J
= 8.0 Hz,_ 2H), 6.94 (s, 1 H, 6.83 (s, 1 H), 4.37 (m
1 H), 4. Eemgntaldpalygiso3 (dd, J = 6.3, 11.7 Hz, 1 H),
2. 47 (s, nidburedO! ¥eBRL5S- ﬁtﬁééw 8.98cC022,64: S, 10. 2
(2S)-6, 7-di chl or o-2, 3- di hydr o- enzo&i ]9 1.0Xi Nn-

2- yl met hipplculatesk (38366@ H. 268 Nyfidi7y Clhad éo%bﬁ% with
pot assi um phthalimde (6.1 g, 33 mml) in DM (75 nl)
-and heated to reflux for 1._ h, cooled to room
tfén'perature and poured mtE’ﬂﬂl@!Sﬂéusly sti rring water
(0.5 i 2 '

was- f I
with water, 2% NaOH, ané=w
dry to vyi eId (2S5)-2-(6,7 10
di chl oro- 2, 3-dj hygg benz

o)
o[ 1,&] di pxi N /W"ﬁet hyl ) -i soi
ndol e- 1, 3-di one (64079 BON) Ne powdery
[m i dmnbpned with
y EtOH (80 nlL) and

solid. The white powde

hydrazine (1.06 g, 33 ™

heated at ref lux for 2 h, then cooled to room .

t enper at (@3):(-)AN-I2,30ihydes 7-aiticdmbnizq] 1 Adixin-2ymetndes ffamide
Cxt . ; v
T3 B Vol G S EBL ABRa Wi prgoss
and oullined&uExarnpie #r dbh (B)@H N-$28-Dihydras é-aitdeatnzeli ddidwin-2-
f |t t

| ;{) W}‘@ﬁua%’fa%%{a% thih & bu¥ QW Ldgf,@grf]cgln Jﬂ?mm 20 mL)

one ween

aqueémsﬂsshah@-undph éyrtrpmrhglrnoet»h%e (3Bcpsiltat srertespgraterg for 3 h. .
(Na atsnﬁel%\’fﬁ‘t@%rdaatn%%ﬁsh%d Wbﬂ@%t»f? .rmmein% ARe Hitrite ks
oi | (2S) - 2- am nonet oro- 2

3] hywaﬁo@tﬁﬁ*z'ﬁ vacuo)taivisld <'m49|e propugiRhe @@éﬁ@}odust ‘Gaeg@SS(Oéved
1 H)in 0% 961 %25 ﬂaL}"}rozé’n an I96’;§H|_I||)zéd o ﬁel@%he%le%oﬁ%o%nc{l_as a
215 Wiscleky belc R IneopeRPanging MySrogHoRRAGE ang -

sul fam dmg@mm 926(32 4 mol) were refluxed in di oxane

(100 nm.) , for and the crude product was puri b%
5511 ash ' SMFOAP S Acish 4 . BB 150 6138 oo 1), 674

0. el (@dtﬁezta Blas£ Qrp A @ D), 3\ (o% $9lg 7 .11\Whi£ A Hyas04 (m,

recra/sta I'i zed from et hyl acetate hexane to yield
t he

Example 12 ‘
7-Methyi-2,3-dihydro-benzol1.4]dioxin-2-

25 . (Compound #19)
A NH

HaC o) 5
\
o)
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title conpound as a white crystalline solid. M5s [MH"
311.0 np 119-1210C 30 [a]D = -53.4 (c =1. 17, M iH

.  WORMR702MBOD6) . 8 7.22 (s, 1 H), 7.20 (s, 1 H),PEr/o3200&a8477
s, 1 H, 6.68 (bds,2H),4.35(m 2H), 4.05(dd,J=6.5, 11.5

Hz, 1H),3.15(m.2H) El enental Analysis: 47 WO

2007/ 092086 PCT/ US2006/ 048477 El emental Anal ysi s:

Measur edTitlg compouyd was prgpared asgorging o theyprocgdurgleseibed in
12 ﬁ(an?é & Hb@\ﬁeegtartﬁgxmﬁ‘lﬂ 46rﬂeth¥|catgct§§ to yleldga ﬁﬁlte th which’
0-2 vgasdeplwt@}héeq)féq{g @fhyhac@iqje/ hexane 20 yleld the tl%e compound asa

[ oxm]—“t% ligret hyl ) - sul fam de (Conpound #361, O S"NH2.

(528) )Mﬁ-({‘é“ézﬁ hydr o- 7- ni tro benzo[ 1, 4] di oxi n-2-yl m
et hyl) s Uk fwm (tmd@% Gb%(@h 1fh)3ée |2)+) mrﬁrﬁgalgﬂ(bds,

from 4-ni trocat echol accord g 1p

out | tHhe®4P tMelAnfi28 mJH%éOfi 4, )= 69 11.4 Hz, 1H) 3.45 (m, 2H),
(28)2_15? s; BH). 2, 3- Di hydro 7-nitro-benzo[ 1, 4] di oxi n- 2-

yl net hy k sul fagg was then conbined with 10% Pd/ C

i n et haklameni "\"Wﬁ's and shaken under hydrogen

ﬂInDSIOheCﬁIc(nﬁﬂadOSC) 4@50“4)@46 weegt%@zﬁor 3 h. The
'"10% M i n DCM and

I
fglel ?IS| }NF :/vatseg?g 317%%&1 ﬂ?rs@a%dg &lo yi el d' crude

product. The crude product was dissolved in 0.2 N HC
(25 nm), frozen and Iyophlkl zedl 8 yield the title
conpound as a white flaky=X¥PP81255 the corresponding
hydr ochl ori de sal tDiabdtic Moaﬁé)ln Vivb Ab&xy( DVSO d6) :

85" Caa, Dyt bk aredindlin e s b sispepfiie 5 fyped! igpetes
( dd,(SBarma, McQike. Py Dimn SR.Am J Ph@=lol(Ranal Physiol, 2003
Jun;284(6):F1138-44). The Db/db mice are also known in the art to be a useful
model for dylipidemia. .
Female db/db mice (C57BL/6J-Lep™®, Jackson Laboratories, Bar
20 Harbor, ME, USA) were received at 8 weeks of age and single-housed and fed

with regular chow diet. Blood was collected by tail puncture and glucose was
monitored with a glucometer (OneTouch Basic, Lifescan, Newtown, PA).
Mice at 10 weeks of age were randomized into treatment groups based

on glucose values (first criterion, average 6f 250mg/dl) and body weight

25. (second criterion, average of 37 gram). The mice were orally gavaged once
daily (0.2ml at 1500-1700 hour) with vehicle control (0.5% methylicellulose,
pH7.4) and vehicle containing test compound (A300mg/kg). On day 11, the
mice were fasted for 4 hr during light cycle (food was removed 0600-1000 hour)
and blood glucose levels were measured through tail puncture with a

30 glucometer at 1000 hour. The mice were then anaesthetized with sodium
pentobarbital (1ml/kg, i.p, ,Sleepaway,‘Fort Dodge, lowa) and blood was drawn
via cardiac puncture and collected into héparinized tubes,
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2H) Example 12
(2S)-(-)-N(7-Met hyl -2, 3-di hvdr o- benzof
wda 2eb1@pmsé n- 2-yi met hyl )-su I famide 25 (ConpoReUusd§/048477
O HCOINH2 3 (SN HO O 48 W 2007/092086
PCT/ US2006/ 048477 Title conpound vvas pr epar ed

Above. o BB HpsaF firrun WA TpESHactSR! 2 31 peaIgraLmusce
whi t(gastchemiusiaind boleumsme)qnersmbbmwdnd Wg@héﬂ h§thsma
i RS BT g iseCi qentgs & RORRaTT dBeimes &t €000

(m sllbjd):tedﬁo ﬁ@aétﬁﬂem%hi) of iMBufh®) 1r(|:m ch’blédierol”an@ ?ndlﬁ‘énﬁe 1

?1 4 He, D%t%howg b&@%?ﬁa ezﬂﬁssed;)%e [ngan (ﬁPﬁ’ StaEF"éfﬁ'@ﬁfPél
Anal cmu&tédh% g4b m:@per@eaﬂiﬁanSQmub' Trﬁa ﬂféaled\btuﬁ@nt&&ﬁests

0o, afere Upsd R PatSE ek, AL SaERLBLEA ce TP haguRgine

15 Rbttdinsttational Anikab@éreiand tUse Gomimittee.be suscepti bl e
to Type Il diabetes (Sharma K, McCue P, Dunn SR AmJ

Physi ol Renal Physiol. 2003 Jun; 284(6):F1138-44). The
b/ db i Cemomcﬂ#&@ak@@amatemadcb&mﬁytb tl&@prbeecmr@a@édﬁbed

del f d mce (C57BUG
oV b SR eVt SR o THies e 2ae 14 B at
vver & days eetowlth@texsemgh@ af tha@ad affe %kg%}lr@adﬂ QH(.S Bdo@nd
ul ar (g?ow diet. Blood was colle

I ai pltﬁgﬁ%{eugl of, kehi ﬁ%g}én\yggswere elevated 166% (420 x gQ ?nyg/dl)

The blood glucose levels in db/db mice were significantly lower with Compound
15  #8 treatments compared to vehicle treated mice. Insulin levels in Compound

#8 treated animals versus vehicle treated animals were not statistically

different. |

Mice treated with Compound #8 exhibited greater skeletal muscle mass
versus vehicle treated animals. Additionally, there was no significant reduction

20 of tat mass for Compound #8 treated animals. Compound #8 mice also
showed sngnmcant decrease i m the fat to lean mass ratio (vehicle: 27.9 + 1.4 vs.
Compound #8 23.4+0.9, p<0 01).

Additionally, the plasma HDL cholesterol levels in db/db mice treated

with Compound # 8 were higher, as compared to vehicle treated mice, whereas
25  the blood triglyceride levels in db/db mice treated with Compound #8 were
lower, as compared to vehicle treated mice.

A summary of the data for vehicle and Compound #8 treated mice
measuring blood glucose levels, retroperitoneal fat, skeletal muscle mass,
triglycerides and HDL cholesterol are as shown in Table 4, below.

30
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nonitored with a gluconeter (OneTouch Basic, Lifescan,
Newt own, PA). Mce at 10 weeks of age were random zed

WO

paog/0v208@t nent groups based on gl ucose val ueBCT/UB2086/048477

criterion, average of 250ng/dl) and body wei ght 25.

(

oral |y gavaged once
w th vehicl e c@R&t:

second criterion, ‘average of 37 gram). The mce were

dally O 2ml at 1500-1700 hour)
Diabelie dib/dh Mice pResultyH7 . 4)

nd—venrcre cpnt gidade Ss%ICO yarATem fric ke‘télM ‘
ay 11, the pmce Wer e fast ed g@ﬂﬁ‘&h ﬁ%ﬁﬁégc el uscle

ycle (food vvas ren(m%@)OGOO- 1000Wﬂﬂhf)(9) and |bl ongght (9).

— < T Q) <(nnn

|U(fq;eq.| 5~ WeT £ red jrhr CUUR §36 +
ég) qI uuoneter 000 hou?rl1T ?he m cejgereéﬁﬁ 0.01

naest hetized|w t h2$0d|27m pentobarbital (1 m/ kg154+000
Gompogath#ihay, Fort @ﬁgge, owa) 1@id HPbod was dra\/(\ﬂ)5

ia cardi ac punct urpe col llected i nto hepari ni zelf

= (N O

ubes. 49 WO POO7WrizysideCT/ USHOREBHMIEAeT6l i t e
di pose tissug (WA troperit ongal t) and
kel etal nuscl|e (qa)"lélé ri emius anzggloql)gus miscl e)

ler e \tihickect ef. and 1eeir@zed. H asnmus.saapl es were

Ini- 'JL narl In\l o) nf!‘l'FJ_IﬂQ at 2 es—at— /!Cf

~000g—For—15-m-nut
hqi rrgdz‘) F epl t o- &t enent| of 1B PA, HDI
estero

d_error callcul ated

{)ﬁ(’nﬁ

and trigly/geride.] 5 Bapap.pttown bgl ow are
Che pean-—and -standar

using 9-10 mice per treatnent group. The 2 tailed
St udent’ srhus TiRsdfta sH&W hat! 88mMpbaid m whd eftdcivaaabyiewsring

rrplled wi th the. quideline of the

s 1008 Slurese Toefon ) Perins Gid CelRe S SiRIE ftating HDL

C(jB) rrmwbm@te#ca VRS, mcgﬁua&tgchnaﬁa?trdate@ w}itﬁ dolhfpoﬂl?@#@ Hatli Riore
escCrli e . ucose l.evels O e
db/ dBUSHE® &8”%‘95‘* ye@eﬁmﬁ vehjle, which, sugogats 6'?62 Compound

expets may peserdd nuseleemabsdk. progertxipesiio@iehexiad.ne bl ood
gl ucose levels of vehicle control mce were el evated
166% (420 22 ng/dl). The bl ood gI ucose levels in

db/db m ce were significanEkamplevdr . with Conpound 15

1%3 treatments conpar ‘?gmta?e X5 dush'Aal d m ce.
n n'p'om'rd—'g'gﬂ!"rea't"eg—g

sulin levels in Co ni mal s ver sus

vehi cl e Gongaued #8 mamslspendecinrbi% Meathocst usiag & hand held

di ff Elz%/ﬂ et?z Jc@asﬂgfgar\/*ﬁlé leggﬁ@g%‘éﬁr)gﬁc §T§ Bhféﬁoe%lr glate to

greate

€ mass versus

ani n‘@IeB thengrtticlesormnogeneousiy suspardeddhroughiut theadosing period.:

r

edus:5d, Mydroxypropyl Methylcellulose (Methocel) used as vehicle / control.

15  Compound #8 was tested in both diabetic models of mouse and rat.

Female diabetic db/db mice with hyperglycemia (blood glucose
concentrations averaged 250 mg/dL) were used for glucose lowering effect
studies. The average body weights of db/db mice were 37 grams. Db/db mice

20 are susceptible to Type 2 diabetes. Female db/db mice (C57BL/6J-Lep™®,

Jackson Laboratories, Bar Harbor, ME, USA) at 8 weeks of age were group
housed, two per cage, and fed with regular chow diet (Laboratory rodent diet

5001). All of the mice were quarantined for a period of one week before transfer
51



20 of fat mass for Conpound #8 treated ani mals.
Conpound #8 m ce al so showed significant decrease in
wo b@7fg208¢ 0 | ean nmass ratio (vehicle: 27.9 1.HBCUES2006/048477
Compound #8: 23.4 0.9, p<0.0l1). Additionally, the
pl asma HDL chol esterol levels in db/db mce treated
W th ound # 8 were higher, as conpared toQ vehicle -
0 b

t r edP NP WA ProfRLuERTOOMR 4 drep-ofiengdabayt ginyeratitersd was
: eV ejofledtéd B\otadl Ipuﬁ&JG@ dnﬂ%ﬁ]_c@.l% &V%rfcbnttﬁﬂgﬁ wae@e%%tmim a
.ltower, as.cC e venl c reql mce. A suhmar
of  tdheoiieter 1085 Fechi rasTmarh Lipeat ipias G Mieristtopteks
nmeasdlage gebd ROdorgizee WcﬁtthIéé\Aﬁéaﬁmefﬁt?(ﬁm%béd)@eghcés%twalues
nass ri erl ges

I | I o I d HDL , . |
ol EisPengions pierdS Siasanne AL PG IbeO WefBl shPresrissone
200 74veRR &6 3PEY AmRA Gk RASpartedTart dndle héliseb at leastdiwedb
T e K METEEE MG R
Vehi cl e Th2 @fide &sshy 4GiHpiediwa Egﬁs:mitorﬁgigm G_IJPQIé dLéSe Miﬂ gEStudy
1.3 . 4 0 0 <0, <0. T e
i erigrade Beeres aeatye Boelvsre i aripe b GBlogg 4o
W 1 miGewecLinehtéBwlBad0 BE/kE Tofmpould 88 JNHQ648HH 12 Trhwehicle; and
" e e R Py SRR B80S ARG e o
t r i ghguliesenkitizenthat pwprsedlwoat) ingehible. B thb sbesidedade response
% hor S 300 Ao ) St D
vehieskh., Théfovhgrougs wetesthembieatdwith 0158 Methonelvahide)etd e

fBis iﬁ&gﬁéﬁﬂgbg@ RGNS %@Q@Hdﬁ#&? 85400 Ao CAMPoling #8
in vehicle, respectively: ' ' . '
' The mice were orally gavaged once daily (at 1500 — 1700 hour)-with
vehicle control (0.5% methacel, pH7.4) or vehicle containing Compound #8 for
10 days. The dosing volume was 5 mlL/kg body weight (0.2 mL for 40 gram
20 mice). The mice were fed ad lib throughout the study. A necropsy was
completed 18 hours after last dosing.

Blood glucose levels were measured from blood collected through tail
puncture using a glucometer at 1000 hour. The mice were anaesthetized with
sodium pentobarbital (1 ml/kg, intraperitoneal [i.p.] injection, SIeépAway, Fort

25 Dodge, lowa) and blood was drawn via cardiac puncture using 1 mL syringe
and collected into heparinized tubes. White adipose tissues (WAT)
(retroperitoneal and inguinal fat pads), Brown adipose tissure (BAT) and
skeletal muscles (gastrocnemius and soleus muscle) and stomach contents

"were dissected and weighed. Plasma samples were ‘obtained by centrifuging -

30 - whole blood at 2000~3000 g for 10~20 minutes at 4°C and stored at —20°C for

further measurement of insulin, HDL, LDL, total cholesterol and triglyceride.
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Compound #8 was suspended in 0.5% Met hocel using a

hand hel d honobgenizer to reduce the particle size and
w@20va@Qmesé c stir bar and stir plate to keep tPET/US2006/048477

particl es honogeneously suspended throughout the

dosi ng period. 0.5% Hydroxypropyl Methylcellul ose
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par tanaiyzsa ugm the stéhdarE Bvolka Rl AGdehrs SRk th?ar‘é‘E?che@!sed
were given ve |cI ;O 5% Met hocel ); 10 nmce were

t r ecfEQY &F MRanDHE eEHPEund #8 JINJ- 26489112 i n

vehi cl e; and 10 m ce used as positive control were

dhnsi £ 2 e 5o Bied Beh B il FRrstaip oot o gvel o

secadibdb Hiegavere 2pHNHI6 mgm.r before o@%mgy AB.shén I Teble8bSlow, at

t to 4 treat
The FaaR ol b6 Bereriniat RE Auedels B Ghvelicls sptgkting pire
( vemla}aeéd 166% molﬂﬂﬂgg/@DWUMe#&els'iﬂer@éMe@eo%qm Rfilce

r es pe@?ﬁ%@ﬁb%ﬂ@%q&@%lggg el y VE%QU&@{ gliclg freated spirs,

- @t Thedéfect Wwad Sindilanto thatwbsdrved with rosiglitazone treatment. There
were no changes of insulin concentrations observed among drug treated mice
and vehicle treated mice.

30

53



vehi cle control (0.5% nethocel, pH7.4) or vehicle

cont ai ni ng Conmpound #8 for 10 days. The dosing vol urme
wor®75920kkg body wei ght (0.2 nL for 40 gram 20P¢1T/US})006/048477

The mce were fed ad |ib throughout the study. A

necropsy was conpleted 18 hours after |ast dosing.

Bl ood gl ucose |l evels were d from bl ood _
col |l ected through tail pugm"eusi ng a gl uconeter at .

1000( Tristmerthe m ce were 2'“8651%96 (rﬁ@df.)l\llr hlnﬁﬂﬁnl(blglml)
pent _ : l

i nj eLVPfdiﬁ'e Sl eepAnay, Fort| 25 D422 | owa) anjdugljb%a
was ¥Y@It¥io‘?‘n cardirac puncllur &9t gL L[| SYT g o gNd
col |l ected 1 nto heparinized tubes ite afdipose :
tiss JSSm@W!ﬁ@#B @rmngﬁfgl tonea2103:t12|7*|*hgui nal fle0+25
pads Wm atlt g e—(BAT—and etetat )
nmusc espf H’%E‘h Yﬁ\hlflégﬁ'ge sol eus nuscl e) and stonach
contents were dissected and wei ghed. Plasnma sanpl es
wer e obt ai ped, by c rifugi .

2000- 300 Q‘Sfd%g&?&-s%erﬁ 1oy 2 SRkt Pl Bow o

f or gl@eose wes notalfestesiitpriteatrhent méthiGampoddil #8 BDLY, 30t AD0 mg /

chol est er gl [

o Ao Blsudilpehlfihiatiineificd Poal i 3808 o1
e asQGorepoung #8rwasaleeressed by §3.6%i, ngmpared tpyehinte reeated mice.
rat/ mouse insulin enzyne-linked i mmunosorbent assay
(ELISA) kit (EZRM-13K, LINCO Research, St. Charles,
M ssouri). Blood sanples werkablel®| uted 1:4 jn char coal
st ri ouse—serunTtigt —tt W
Ki tﬂé%%dr{est of the prace u?e %ﬂ%ﬁ@d Eﬁ :
nan‘tllél'ﬂt:le ur ers |nstruct| qQn. Thel0pat2®l f| uor escéﬁﬂe!:%s

defeeted—usis —or—+—M-eropta aL HHrRetetet
(Be ?'HB?‘H‘ #Iﬁe@é?tm%g 4t ens, & Phei m |Ger maﬁ}fizf’
Pl a@&ﬁp&ﬁfd%‘f} &Ry §r 0' , hi ghsdensy ty Tilpoprotgign2.9

( L ow dpnclfv nrnf ein (l F)l tri gl \JLr‘eri de
co @'nmlﬁﬂﬂ*@r@ Wemokieadur ed BP4dsiing a |10 Ba§8rabH A
1656, 59 EIBhRId vaiggal yZer (Bayer Hearthicare LCLC,

Di nnnq?f)‘?‘br ¥ \Ld Ql&nn\)6 Tarrytown,  NY) According to

manuf act ur er s pr ot ocol chol esterol neasur enent was

f enzynpd ine smateftfaée ‘f.':"ahlo'f stdag ACHHR! v%ﬁrc%rdahtroﬁgwrﬁ@s

and chol esterol® oxi dase conver $i on
Tr i ndhewved qylipidemia with high ﬁﬁwlaiwgé@qlmeag%cmnw%gnd low

us edyHo rwHikp-reSERSIUA S'ﬁﬁjhtratl@& tﬁsﬁl%@ﬁﬁé 't&Hﬂ)E ABsHOWN W table 7

a Trinder_endpoint was g g/ I de

me askRlspmpound #8, dosed at 500 mg/kg decr ased plasma triglyceride by
39.4% and elevated HDL by 22.8% compared to the vehicle treated mice.

15 Therefore the ratio of triglyceride to HDL was reduced by 50.2%, which reflects

an improved lipid profile. This result was similar to the effect observed with
rosiglitazone treatment. No changes in LDL levels were observed for the db/db
mice treated with Compound #8, with mice treated with rosiglitazone or with
vehicle.
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Data from both parts of the Study (single dose and
dose response) was anal yzed using the standard

wo I gdoBed Student's t-test and are expressedPChebmne/048477
as neans and standard errors. 20 In the single dose
part of Study A, the average bl ood glucose |evels of
db/db m ce were 255 15 ng/ b e;ore dosi ng. As shown
in Tabl-e 5 bel.ow, at the e t he experinent, the

gl ucose levels of vehjicle treatied nmice wefe ‘el evaled Ratio

o co ey ChESRT Lot iston) EBES P (hgiycerice

Tcealmanted tad véhgkly tre@hgtﬂuri ce. (ﬁl@ldﬂ)l S efr{lgldl:l wasto HDL)

Vsh'gtgeal vveré“nlgékﬁgggé;c;?ﬂ jslui ﬂ%ﬁné%traﬂ 3?4” RECETE

H@b@ﬁtax&@ annnmosi* rg trepdzdgmm cee2.8AG 2N Cck g+ig®af egsi 0.3

WO-2007/092086 PCT/IUS2006/ 048 Tahl
O?F@SP’P%#@ CEI ucose (ng/dL) Insuljn (ng/m) Veh| cle
@'30@rg 3. 298 Rost+gl i t apgnes 1705583 7 3++1[L. 3?4 +.38 | 1.8+0.3"
Conpoun (c)_300 /J(rl 210 2I7*** 16.0 kil

P800 “*ngrogﬂé’efﬁé‘ﬁl"e idegantid. 1 n the dose response

part or Study A/ as sShown I'n Tabl'€ 6 DElrow, Dl ooa

gl ucose vva not affected by, treatnment wi th Conpound
#8 at 10N 1B dgse rAERONSY Part ot Siudy A, miceomare feated with 10, 30, and

hypeuoormg;kg aemarﬁpdmdt#be Mréef:t?eété&@m @bo WKB oi@@mﬁséri@g#s

was decr eased

B niBPHoY SR AN egeaserB oG e SnDE AAown in Table 8
( no/bdlow. |Wblaﬂcf(d1®‘té?bl)conb@iﬁ*aﬁbrﬁs \ﬁ&@ %ﬂev&@d 7r2b&h mlce treated

O S0 crepony #8184 Pl aon wioSe itk wi ssiaiapoo Y 35.1%)
ny/ kglafdio véHicld.tRatell. mMitd, respectively.

10 Table 8
Ratio

Triglyceride | Cholesterol HDL LDL (Triglyceride
Treatment (mgldL) {(mg/dL) (mg/dL) (mg/dL) to HDL)
Vehicle 204+ 19 92+2 46.2+ 1.5 ND 45+04
Compound #8
@ 10 mg/kg 166+ 13 92+3 471+1.5 ND 3.51+0.3
Compound #8 | ' ,
@ 30 mg/kg 20218 95+ 2 49.2+1.7 ND 4.1+0.3
Compound #8 ‘
@100mgkg | 169%10 | 102:3 | 51.7£17° | ND 3.3+03"*
*p<0.05 versus vehicle control.  ND: not detected

In both parts of Study A, food intake was monitored every three days for
a period of nine days. In the first study, as shown in Table 9, the mice dosed

with 300 mg/kg of Compound #8 had significantly decreased food intake
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**p<0. 01 versus vehicle value 10 In the single dose
part of Study A the vehicle control db/db mce

W@ baxmeokosy sl i pi demia with high circul ating triptHusnde:s477
concentrations and |l ow HDL, which resulted in a high
ratio of triglyceride to HDL. As shown in Table 7
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+ 0.6l @bis¥e 0,07+
Table 8

R4<0eP5, ***p<0.01 versus vehicle control, respectively.

10
| Skeletal muscle mass and brown adipose tissue weights in the db/db
mice treated with Compound #8 at 300 mg/kg were greater than vehicle treated
mice, as shown in Table 10 below. Additionally, the ratio of white adipose
tissue to muscle was éignificahtly reduced in Compound #8 treated mice,
156  although no differences were found in inguinal fat and retroperitoneal fat pad

weights between those groups.

20

25
56



Tri gl yceride Chol esterol

HDL LDL (Triglyceride

Treatnment (ng/dL) (nmg/dL) (ng/dL) (ng/dL) to HDL)
w/edod®»sk04 19 922 46.2 1.5 ND 4.5 0.4 Conporns2088048477

@ 10ng/ kg 16613 923 47.11.5 ND 3.50.3 Conpound #8 @

30 ng/kg 202 18 95 2 49.2.t 1.7 ND 4.1 0.3
q 3* 51.71.7* ND

Conpound #8 @ 100 ng/ kg 169

3.30. 3*
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haBP RlymusbIBRREght CONt ent
in mce treated wth

g "ReP-091 wwﬁwwmrﬁbrﬁwﬁctwwe treated with

Veni cle.
wei ght ' (
Day 7-9

40 Cbé:m
0,7

res p#eac

e

lable 9 10

ral

Body Stomach Treat nent
s ipgpeiseartgb Sludyd, pg s

ébL%E #Bgreﬂﬁnerﬁﬁﬁi(g}ngokgzmﬁgﬁ(é arlt ﬂj’b* g/&/? ln&e%e@lg
P g*bm\_»(gf aglpoge tfsue weightsgoga

chow consurrptl on (g) Final

Day 1-3 Da1y 4- 6
hown ipol apleyt 1 lqiovg

with wehigl estgea Q}i r@ipe* Increased
p<Cbt6}530h*€o’hmﬁ@wﬁd obreddsin Y Giléh & 908 M@lkg'dose of Compound

Ll
(drug tre%tment 0.51 £ 0.04 g vs control: 0.35 £ 0.03 g, p<0.05), but not at

lower doses. There were no differences observed for food intake and body
weight in any of the groups. 'In Table 11 below, Fat/muscle ratio is calculated

10  as total weights of inguinal fat and retroperitoneal fat/muscle weight.
Table 11
Retro- Brown
Inguinal fat | peritoneal Muscle Adipose Ratio
Treatment (a9) ' fat (g) (9) Tissue (g) (fat/muscle)
Vehicle 2.08+0.06 | 1.46+0.09 | 0.132+0.004 0.18 £ 0.01 27.0+0.9
Compound #8 .
@ 10 mg/kg 2.15+0.11 | 1.47+0.04 | 0.140+0.004 | 0.23 +0.01* 259+0.8
Compound #8
@ 30 mglkg 1.97+£0.07 | 1.49+0.07 | 0.141+0.003 | 0.22+0.01* 24.5 +0.5*
Compound #8
@ 100 mg/kg 2.05+£0.09 | 1.55:+0.11 | 0.1400.007 | 0.24 + 0.00*** 26.3+1.0
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10 Skel etal nuscle mass and brown adi pose tissue

weights in the db/db mce treated with Conpound #8 at
wWQo®d 7000086 were greater than vehicle treated PET/ES2086048477

shown in Table 10 bel ow. Additionally, the ratio of

\Nhl te adi pose ti ssue to rruscl e was signifi cantly

maead Coramodln. tr oot 15 Al i-Jn no-
O

Py mrpéﬂéjés vﬁsm{g'ﬁfﬁ&'s Vrﬁﬁﬁ&aptﬁ% fe?%%cf\géﬁe Retgh—

retroperitoneal fat pad weights between those groups.

20 25 56 WD 2007/.092086 ECT/ S2006/ 048477 Table 10
Retro- Brown | ngui nal fat—%@lﬁgﬁeal Muscl e Adi pose
Rati o Treat ment @g}gkéra]laﬁgig Eaily FfatssAssaﬁ )

fat/ e A 01
0. 17 "o Cgmbynd #8 o5 SufgsBie st hedoosfyisipy
& 1Ghdindyedizeto 08duce tidLparficl® &iké and & magnétidstir Sialnamwtid piate to
o 295ef e brfs& horipashedush usfle bty g dosing perioa
cal cdub%stHydrexypropyithéthylesligloses (Méthbma@wsed Ias f/eltuclat’l dontrol.

t./
< OB 8B pd B0 e R e B hoveie BB S gt 1
the dose response part of Study A as shown in Table
bel Ent J

1/ kg, *anoBRe: RhCZ i ERadRat Ay AR B Rt e,
vei gielestesidapgivense Wwdiing effectand orat gluedsentoteeanck test (Q@'/Eﬂ)
3222@1&?e§ OiBFeFé'is é@??%@& \ﬁ?\%rr %Q?J%ﬁesg (Y\y @Tn&g} 8\QA H 7k 9
contwesks oba%wer@ indiviuallp bgu%)andtjed witlho €13004 dlet\,(ebtamed from
dos eﬁesey&g r[ﬁetW&N BﬂjrﬁbvfcR qqgn 9\@% %Srs{s‘(n?e‘#e g@éralﬁtfﬁl%g fora

_ intake an
bl reried OBm%wemwmy@msfer ipdhe @nlmgl waqze,dmr%toem Hodrgp of

g g: /adr%asiﬁg:agm&gl rﬁiﬁrdnﬁ%ﬁ?'&@'coﬁé&iemaﬁ BlrcARE ahd giERe
concentration was detected with a glucometer (OneTouch UltraSmart, Lifescan,
Milpitas, CA).

ZDF rats at 8 weeks of age were randomized into four treatment groups

20 Dbased on glucose values (first criterion, average of 150 mg/dL) and body
weight (second criterion, average of 240 g). 32 rats were allocated int6 4
treatment groups of 8 rats each. The four groups were then treated with 0.5%
Methocel (vehicle), 10 mg/kg Compound #8, 30 mg/kg Compound #8, and 100
mg/kg Compound #8 in vehicle, respectively.

25 The rats were orally gavaged once daily (at 1500 — 1700 hour) with
vehicle control (0.5% Methocel, pH7.4) or vehicle containing Compound #8 for
7 days. The dosing volume was 5 mL/kg body weight (1.2 mL for 250 gram
rat). The rats were fed ad lib throughout the study. ‘

Basal glucose levels after treatments were measured on Day 4 and Day

30 6in 2 hour fasted rats with a glucometer (OneTouch UltraSmart, Lifescan,
Milpitas, CA) after collecting two microliters of blood through tail puncture. Oral
Glucose Tolerance Test (OGﬁ) was performed on Day 7 in 4 hour-fasted rats.
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Retro- Brown |Inguinal fat peritoneal Miscle Adi pose
Ratio Treatnent (g) fat (g) (g) Tissue (Q)

wQ@ b@vomesel e) Vehicle 2.08 0.06 1.46 0.09 OrdBRS2000648477
0.18 0.01 27.0 0.9 Compound #8 @10 ny/ kg 2.15
0.11 1.47 0.04 0.1400.004 0.23 0.01 25.9 0.8

TGP R Do de Eari e e
ng/ kgavagéibwittDa 8§kd oS?(;%@lugdzséé)somm rigbfrafter Bds4al Olubsetlgvels
© pgesoramad (0 Girtnd) o GlboS Rl HeE e Pk Blusp a0, oo
resmﬁ:and\@OymnEJeaﬂpbmhﬁéll Aurchee. D| abetic Fatty Rats
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Gosi SV T SRPRSIREHTE Yoin R R0 RATHIPAk} i Genprinized
( Mettubes| Blamahrapiesxwhr@b@anﬂed:hyﬁmﬁifugmg)wh@e blgdA8 was
et Spdat RS FUELS  BRURE.A06 frnd |
@ -rhedsusgmerd bbinesing HDE etotat tleddestearol ajlduidgligeeridewer i ng
effect and oral glucose tol erance test (OGIT)

studies. ZDF rats from (Charles River Laboratories,
W | m ngtRlasmalinguliatcoicenivatibrs wdére arpaswed dyimbioth istidis luging

h 1 g )

Roe o s ph e et iR ol e 54 B SREEARR sy s

wer eki(EZRkhil BRAINCEr Reseaihp Bt iCharles, Mm@ume dlodssapmpies were
Lot f

i S‘o"ﬁf“&bﬁ" §5rcBE! AfneBiRE b i PAlectaR) e ELSA

pundfituridesel ofjiheseceduedaliayredriae mnuf\natyraﬂ@tnétf@@em wiherotal

a gl ﬂifbi’é'é@ér?cre v‘agkfe-{c%ﬂ&huéﬂhq SPOREH § Mlér?f)lgl%q_%ﬂunometer (Berthold

Ml pit rats weeks of age were
randB?fPQ‘@d SYﬁ'{eﬁ'Sf Bfﬂfzheﬂ@eﬁfffmﬂy)groups 20 based on

g'n 3 C gggyli(é&n#é%ta( EndiSstersl, higR 'deRSlty IPYSOREHE(HEIL), I6W dBREIYL)

20  lipoprotein (LDL) and triglyceride concentrations were measured by using a
Bayer ADVIA 1650 blood chemistry analyzer (Bayer HealthCare LLC,
Diagnostic Division, Tarrytown, NY). According to manufacturers protocol,
cholesterol measurement was an enzymatic method utilizing cholesterol
esterase and cholesterol oxidase conversion followed by a Trinder endpoint;

25 Elimination/catalase method was used for HDL measurement; an enzymatic
method with a Trinder endpoint was used for triglyceride measurement.

Data from this study was analyzed using the standard two-tailed Student’s

t-test and are expressed below as means and standard errors.
- 30 In Study B with the Zucker diabetic rats, as shown in Table 12, treatment

with 30 mg/day or 100mg/kg per day of Compound #8 resulted in dose and
time dependent glucose lowering effects on Day 4 and Day 6.
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F@tateg}ﬁ 3}% ve%icﬁ% ir@ated group.

( EZRM - 13K LI NCO Research, St.
Bl ood sanples were 15 dil uteg,dyg in charcoal stri pped

Charles, M

ssouri).

muse serumt hat dnclu the ELISA kit, The

rest of the proceflure fol |l pwed the |manuf actlurers AUC
Teeb@RAUCL) P00 | DBl OBERARTCE Ayl 80 | (mimamora
Vehiie ect i on| S18ttcdvs| Frdor 4e rﬁ43@aarén§)4_i35 278 £33 | 38651 +4276
Compound #8
@ 10 mg/kg 186+30 | 281+30 | 316133 | 293+24 | 252+30 | 33279 3607
Compound #8
@ 30 mg/kg 163+18 | 244+24 | 263+18 | 253+23* | 221+ 18** | 28556 + 2477"
Compound #8
@ 100 mg/kg 123+£5* | 209+ 14* [ 200+ 10" | 176 £ 8™ | 145+ 7" | 21529 + 984***

*p<0.05, **p<0.01, ***p<0.001 versus vehicle control, respectively.
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Pl asma total chol esterol, high density |ipoprotein
(HDL), low density 20 lipoprotein (LDL) and
WO pooglogmes i de concentrations were neasured by PGI/I§2086/048477
Bayer ADVI A 1650 bl ood chenistry anal yzer (Bayer
Heal t hCare LLC, Diagnostic Division, Tarrytown, NY).

B e ol S Shome R, Shpssh v

chol @@tlf&faﬁily de&ﬁé&éﬂmsﬁﬁdm@l@ b?SE%raﬁd tﬂg!ycéﬁ&@ levels on Day 8.

il q) e eaae 40 Pk s raskiced DGO, T Esut was

nmeasgoheisent witttheasffaptrabbeved nﬁdﬂmninimetmthacoﬁﬁpdnde #8 treatment,

dpoi nt d.for tr.i ceride nea
5 or RN SRS Hods i DK E6iaS 1S Rt R dbse i
t wo-diddd miteSiNacediiction irt fobe Bitakameldution empeuglstﬂat v abserved
as neans and standard r‘Eor c130 In Study B with the
ZuckBAPOBE R T e A By Table 12, treat ment
"with 30 ng/day or’ 100rTg/ kg per day of Conpound #8
resulted in dose and tine g@ agent gl ucose | oweri ng
effects on Day 4 and Day 6. 2007/ 092086

{ O Day 4 DayRatio.
6 Vehicle

LA silin ' To nd |# .
10 o/ kg Toly o, § THifycolfle, fzb@'eeﬁeﬁrggund @ treBiyceride
Emﬁgﬂk@i 1521 X\ng/nd<) f|.51(l'ﬂg/dL)30n|poqmgld;lg @ 100g/dt) k_g 147HDL)

/|~L~L 4ﬁll Lok k.

PCT/ US2006/{048477 %able 12 Trleat nent Day

XS’H‘?‘FOI relsp c‘%f-\?a y?ébgigé?o Hﬁgﬁe“'& ol g?‘?—eé?-{ 616

(Dm‘nfﬁmmm n Day 7 $howed inprijoved glucg¢gse and

G0hbRo G ] Sranie £ 3E o b TR R | " G <o

CdirepcamMBe sust ai ned hi gh gl ucose | evel s{that | adted

nute i n, yehi whe rats
@rear(ﬁ% hs'f(f'01\( Ng?o %é‘ (]42§ had ég\/\%ﬁ'hl uc:os:‘q‘('eg:t7

Gmmdwdt#lﬁat peaked {at 30 ant es. Anal ygis of the

8RR HORG" [t BB LCHEVE $AHA 40| Dlpgd, 8l UGOZE, 55 | 194 ges

*p<0.05, **p<0.01, ***p<0.001 versus vehicle controi.

10
Example 16

Zucker Diabetic Fatty Rats Assay
Compound #8 was suspended in 0.5% Methocel using a hand held

homogenizer to reduce the particle size and a magnetic stir bar and stir plate to
15 keep the particles homogeneously suspended throughbut the dosing period.

0.5% Hydroxypropyl Methylcellulose (Methocel) used as vehicle / control.

Compound #8 was tested in both diabetic models of mouse and rat.

_ In this study, female Zucker diabetic fatty (ZDF Gmi-fa/fa) rats were
20 selected for glucose lowering effect. ZDF rats from (Charles River
Laboratories, Wilmington, MA) at 7 weeks of age were individually housed and
fed with C13004 diet (obtained from Research Diets, New Brunswick, NJ). All
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were also significantly decreased in the ZDF rats

treated with Conpound #8 at 10 30ng/ kg and 1 00ny/ kg
walome/pmwsel s as conpared to the vehicl e-treat eBCTUS206/048477

Table 13 AUC Treatnment O min 30 min 60 mn 90 mn 120

mn (mnxnmg/dL) Vehicle 213 f 37 314 40 343 38 314

a1 Iy ik eid Hoorgiih ol LRI e y et BefOR st

@ 30animalkyock@dre ro@m2 AMdrap oiiGod mom%mcmbterQMas cbected by

255t A 0R ) iy

* p<O(QoeTouchgdtpagmart,Lifepean, Mdditase€8ls vehi cl e control,
t | 7
SPect B g e TS B R AR 84 r s
#8 dhagei oh @hnowvamsr(ﬁrzstse“dermnasvmagmfuﬂspmngiqL):aZt%badyj
: : : g{vé‘ é 5%%{1 Enteti %Ue d 8ﬁ%4e0 og-quSéﬁ rr%glls?c?tggl t? 4
was treaymentgraeips ohﬁtrats pa@w for Sempowwé& tv@aied arodps and sratefor
Wit h,CoRppe gék@d 6ﬁmbr g@% ¥RaL gro%g%%?e%eﬁ Gééte& Wﬁﬂ 10 molkg

‘ef fective dose

the Geospound #Bdm mﬁlhm%mpquod #8.canst 10@rmg/hg Egm@ouwt #kia 0.5

red s was observed in any of the
groﬁéﬂh?'ee'%osg?eg ec;“l/%igt study. Table 14 Ratio -

I nsul | n The gty weres erally g@yspederaesiailyiat 1664 + Jr9Q beyrhwith
Treay cfnﬂGr’(ﬁls)% mﬂ{ogé%%}@ﬁf &L\)ehkl@doﬂia)mr‘igégbl%éun #8 Jor

Véhlcle 13 1.3 oun
@ 107 #dyskdhe @os'mg @olmzsvasmng bady weightd1 21mbf03?50 gram

‘:FLB) rlfprggn d'9€t Fatn3R: 188/aK Ub Htougholit tha 8Ridy 2Fhe ftdwhrelthersBllowed

29 days of wash-out period, where no dosing was administered.
Basal glucose levels after treatments were measured on Day 0
(baseline) and Day 36 (after 7 days dosing and 29 days wash-out) in ad lib fed
rats with a glucometer (OneTouch UltraSmart, Lifescan, Milpitas, CA) after
20 collecfing two microliters of blood through tail punctdre.

' Data from this study was analyzed using the standard two-tailed Student's
t-test and are expressed below as means and standard errors, with resulits as
listed in Table 15 below. Treatment with Compound #8 at 30 and 100 mg/kg
showed a statistically 3|gn|f|cant (p<0.01) decreased blood glucose levels even

25  after the 29 day washout period.

Table 15
Blood Glucose Level (mg/dL)
Treatment - Day 0 Day 36
No treatment (n=4) 230 + 63 379 + 20
Compound #8 @ 10 mg/kg (n=3) 222+ 20 295 + 81
Compound #8 @ 30 mg/kg (n=3) 229+ 23 247 + 86™
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Compound #8 @100 ng/kg 8.8 t 1.2* 776 119** 134 7
41t 2.2 19 3*** *p<0.05, **p<0.01, ***p<0.001

wo e0030%208ehi cl e control. 10 Exanpl e 16 Zucker BIBHDS100€048477
Fatty Rats Assay Conpound #8 was suspended.in 0.5%
N@thocel u3|ng a hand hel d hoanenizer to reduce t he

ot o

part UIT €t1-C€ j -aft-Stir p”
to "WQHB ?‘ﬁ? E%f?"ﬂ@ﬁge-% e??rgouméq sys per?dgd;ﬁg?
f\/gr;)uw&om veRfisveritiegomedi od. 0. 5% Hyar oxypr opyl

t
Conpound #8 was: test ed in both diabetic nodels of
mouse and rat. In this stugyamplengl e Zucker diabetic
fatty (Z Gm - fal II_ngérats were 20 sel §$for '
gl ucose \ﬁeﬁﬂeﬁ'ﬂcé @Jmen&%@"@é@'gowpe%'m Mgof {8, er
LabOtD@(h@diUrﬂS’tB ;:Wz;bamgmgé WExaM‘b)e Als IGmERES with s@iclemeinsly

used ,an
St rfielepibes a-a5uss B oted ot 108 RS maek i siee Qe

61 V@IB@&U&)QZOSG PCT/ US2006/ 048477 of the rats were
quarantined for a period of one week before transfer

to the animal procedure room A drop of blood (about

2 m crol iWtdeshe Mmomgbb@ﬁtcattbrhyachbame minciplies oiehap@sent

gl uc. oncentration ter
(oA O RS ProyiRse 2 sy of ol

t@t suraiersBooddiadt shegpractige ofibe inveativd@ntarmphsised all cﬁfcuwusual

tre I £ o filr

cr i ¢ e Ao AR nBo R A8 Ry Wi efoBh of e
( seclotawing ¢laimsiand theireguisglentef 240 g). 13 rats were
allocated into 4 treatnent groups of 3 rats each for
Conpound #8 treated groups and 4 rats for the
non-treated group. The three groups were then treated
with 10 ng/ kg 10 Conpound #8, 30 ngy/ kg Conpound #8,
and 100 ng/ kg Conpound #8 in 0.5 nethylcellul ose,
respectively. The rats were orally gavaged once daily
(at 1500 -1700 hour) with vehicle control (0.5%

Met hocel , pH7.4) or vehicle containing Conpound #8 for
7 days. The dosing volune was 5 mJkg -body weight (1.2
mL for 250 gram
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15 rat). The rats were fed ad |ib throughout the
study. The rats were then allowed 29 days of wash- out
w@eoo7ogkosevher e no dosi ng was adm ni stered. BasBCT/US2006/048477

gl ucose levels after treatnments were neasured on Day O
(baseline) and Day 36 (after 7 days dosing and 29 days
vas Ry 0\ inad lib fed rats with a gluconeter

(On 8 traSmart, Lifescan, M|l pitas, CA) after 20
col ltect i Agnétinmd ias'r a ighicoseerctated dukxbrdembdﬂunsiug ladindridtering to a -

G oo o B el B ooty JRPuB gy 480 Bbnd

exprfewudai(lpel ow as neans and standard errors, wth
‘results as listed in Table 15 b l,ow. Treatnment with

Conpound #8 at 30 00 ny/ kg "shBwedRh
statistically sig @ cgm)fo_ail)_geq(eased bl ood
glucose | evel s eveX %ter t he 28) day, washout: -

Feri od. Table 15 -Bl'ood G ucose LeveP (nd/ ¢L) '
Tr eat meny, Lay. O Day 36 No treatnent (n=4) 230 63 379
20 Cbnpo g (c) 10 ng/kg (n=3) 222 20 295 81
CorrpoundH gndR3arerasch gro\ene@enmelecz@d {27 thes@otip c@BisiNaY of
200 06/ 048477 Conpound #8 (c) 100

o/ E(yg'%ﬁgﬁgngwep%ggmg t 39%* **p<0.0l versus

vehi cI e Boﬁtaetﬁctegxmthe grqupmengistinecd ihydregempadiiowenalkys

AN oral gemPRidhbPife ]}Q92ng of the Conpound #8

pr epar ed as_in anple 7 1s formulated with sufficient
finely 5 ded Iactose to provide a total anmount of
580 to 5% to fill a size 0 hard gel capsule.

Wi le the dShtsRSHh t he
principl es of t%é: present iHeICq? %ﬁr{gﬁﬂﬁ% th exanpl es

provi ded. ose of ustopation, it will be
10 YR ood|{t hat|t e(Fp acllice’o a} i nvention

enconpi t heY usual ' adapt ati ons
and/ or nodi ons as cone t hi the, scope of the

foll owi ng cl &MTB and their equivalents.

(RO

<R‘°'\>c< o
15 (o) :

wherein b is an integer from 0 to 4; and wherein ¢ is an integer from 0 to



63 WD 2007/ 092086 PCT/ US2006/ 048477 W Caim 1. A

met hod for a glucose rel ated di sorder conprising
wa@diord®Bering to a subject in need thereof, BCT/US2006/048477

therapeutically effective amount of a conpound of

formul a (I) R4 ORL R(CH2)a N-SN 502R(I)

wherein
the or ouftBTds Rl R UERIRH ol SRty Bt digen.
i s deweralkytiand mitrot he group consi sting of hydrogen and
| ower alkyl; 10 a is an integer froml 2; 1Is ,
sel ected fromthe group nS|st|ng Ry O (R5)c
OO0 O (Rccli:xll:l (®°) ) b {O and ?{—RS)C/
~ O (R5)Db 15 O wherei s an in fro to 4;
and wher piomided treat shen nt™eg€r isTom 0 to 2064 WO or
2007/ 092086 ch/ US2006/ 048477 each R5 is
[ ndependentl ¥el ect Sd fromthe group consi sting of
hal oge N

,thenais 1;
ora pharmaceutlcally acceptable salt thereof,

2. The method as in Claim 1, wherein

R' and R? are each independently selected from the group consisting of
hydrogen and lower alkyl;

10 R*is selected from the group consisting of hydrogen and lower alkyl;
a is an integer from 1 to 2; "

is selected from the group consisting of
0
(RS _......../ 5, \ —
(R%)s g (R°)

(Rs)c

(R O/\:[: >-- (R5>b (I jb{
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| ower al kyl and nitro; Ri (R) a | provided that when

is. Oor (Rc O (R5)b O ,thenaisl; 5 or a
webaroemeut i cal | y acceptable salt thereof. 2. PdhES2006/048477

method as in Caiml, wherein RL and R2 are each:

i ndependently selected fromthe group consisting of

hydrogen and |lower al-kyl; 10 R4 is selected fromthe

group consi stﬁ% of hg.drogen and lower alkyl; a is an

- 0 N <

integer fr | ected e\gr,oup

(R5] b (MR

PCT/ U82006/8 (Rc (R5) b (RS bccQ and agdR) c
wherein b is an integer fromO to 2; and wherein c is
an i nteger fr(dao to 1; 5 each R5 is independently
sel ected f &% SUp~consi st i ng of hal ogen, | ower

wherein b is an integer from 0 to 2; and wherein ¢ is an integer from 0 to
1; ' .
5 each R%is independently selected from the group consisting of halogen,
provided that when

. G (I }5
@3{ O

,thenais 1;

lower alkyl and nitro;

or a pharmaceutically acceptable salt thereof.

10
3. The method as in Claim 2, wherein
R' and R2 are each independently selected from the group consisting of
hydrogen and lower alkyl;
R*is selected from the group consisting of hydrogen and lower alkyl;
15 ais aninteger from 1 to 2;

is selected from the group consisting of
7 AN
AW | <R5 O: }?-
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~-~ R5 provided that when is 0 or (R5)c (R5}b O then

ais 1; or a pharmaceutically acceptable salt thereof.
wQa0003/093DBe@ nethod as in Claim2, wherein RlL aneCRRESEN@048477

each i ndependently selected fromthe group consisting

of hydrogen and |lower alkyl; R4 is selected fromthe

group consisting of hydrogen and.lower alkyl; 15 ais

an integer fromi to 2; is sel d fromthe group
consi stin R5}b \ Q.6

2007 / US2006/ (RB)b \ ( (R
)b \<F{‘}?b0 O 4R5) é@%b : v n integer
fromO to 2] wherein-c is0; B is and

i ndependent |y s@ ected fromthe group consisting of

hal ogen, r al kyl and nitro; O ~~ R ~~ (R5)b~-
\ (RO 5
/. o—

wherein b is an integer from 0 to 2; and wherein c is 0;
each R® is independently selected from the group consisting of halogen,

O
\ .
O
is (0]

5 lower alkyl and nitro;

provided that when ,thenais 1;
or a pharmaceutically acceptable salt thereof.
4, The method as in Claim 3, wherein
10 R' and R? are each independently selected from the group consisting of

hydrogen and lower alkyl;
R* is selected from the group consisting of hydrogen and methyl;
a is an integer from 1 to 2;

is selected from the gréup consisting of 2-(2,3-dihydro-

15  benzo[1,4]dioxinyl), 2-(benzo[1,3]dioxolyl), 2-(3,4-dihydro-2H-
benzo[1,4]dioxepinyl), 2-(2,3-dihydro-benzol1,4]dioxinyl), 2~(6-ch'|oro-2,3-
dihydro-benzo[1,4]dioxinyl), 2-(6-fluoro-2,3-dihydro-benzo[1,4]dioxinyl), 2-
(chromanyl), 2-(5-fluoro-2,3-dihydro-benzo[1,4]dioxinyl), 2-(7-chloro-2,3-
dihydro-benzo[1,4]dioxinyl), 2-(6-chloro-benzo[1,3]dioxolyl), 2-(7-nitro-2,3-

20 dihydro-benzo[1,4]dioxinyl), 2-(7-methyl-2,3-dihydro-benzo[1,4]dioxinyl), 2-(5-
chloro-2,3-dihydro-benzo[1,4]dioxinyl), 2-(6-bromo-2,3-dihydro-
benzo[1,4]dioxinyl), 2-(6,7-dichloro-2,3-dihydre-benzo[1,4]dioxinyl), 2-(8-chloro-
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provided that when - is O, then ais 1, or a

phar maceutically acceptable salt thereof. 4. The
woredoiog2oss in Caim3, wherein 10 Rl and R2 arBCEE81006/048477

i ndependently selected fromthe group consisting of

hydrogen and | ower alkyl; R4 is selected fromthe

gr oup ,C h dro a et

e chaithalsEb B ookt 2rEsy RF ko § T gRioriny) and

cons2-¢4-methybberzo[123]@iexblyly dr o- 15 benzo[ 1, 4] di oxi nyl ),

2- (benzo[ 1, 3] di oxol yl ), (3, 4-di hydro- 2H

benzo[ 1, 4] di oxepi nyl ),

2- (2, 3-di hydro-benzo[ 1 oxi nyl), 2-(6-chloro-2, 3-

di hydr o- mad]t{d]tha(t]vdieoxi ] , is 2-(3,4-dihydro-2H-benzo[1 4]d|oxep|ny|)
6 fI % , 3-di hydr o- benzo[ 1, 4] di oxi nyl ), 2-

(chr ?

25 ( 5- fI uaura-phaﬂnaﬁehtjuéﬂy)ad:mpmb[e]s‘a&]ﬂmﬁreoﬁ nyl),

2-(7-chloro-2,3- dihydro-benzo[1, 4] di oxi nyl),

2-(6-chl oro-benzo[ 1, 3]dioxolyl), 2-(7-nitro-2,3 20

di hy8ir o- Géve nudthodidsin @taimyd, wherein

i or oo Pl 0% S SRRl AR oMbl ok CBisistng o

2- ( 6hysiragen-ahd3nethyiy dr o- benzo[ 1, 4] di oxi nyl ),

fo! 5 5P 0By ol SRR GONAAR B e

2, 3- di hydvripapénegs rom] idio®xi nyl ),

( hydr o- napht ho[ 2, 3-b] [ 1, 4] di oxi nyl ) and

2-(4 | -benzo[ 1, 3] dioxolyl); (9 provided that when
is 2 di hydr o- 2H benzo[ 1, 4] di oxepinyl), then a is

1 5 a ﬁﬁﬁﬂiemrb‘mnil tfalgrw;ameisti@g)d)fee tbahzo[1,BJdioxolyl), 2-(2,3-

eac h | ‘q%’é% dkﬂ'”g) @é%dipﬁfm—rb@hfb[&]gmﬁ\g@% f&*; ?ﬂoro-z 3-

of mmr@@emhaldmmme- 71ahiqra- 2;35dtbmr@bem[f,ﬂdmxmwé 2 -(7-
9% ou,meﬁlg)r@s%m{a% 68;129[31 d;ﬁd?&f?@ i gewé Bd rgdros an

I nt eger from rou

consheszpitgdipximyl) anste (6] Zrdighlgros didiyyiro-trengof 3qd|oxmyl)

di hydr o- beapRbindtbGicaly Septable salt thereof.
2- (2, 3-di hydro-benzo[ 1, 4] di oxi nyl ), 2-(6-chloro-2, 3-

di hydro-benzo[ 1, 4] di oxi nyl ),
2- (7g.chl CI‘h@ n?etﬁ’cc%f@é;im %eu?én{ ﬂae%ﬁ'ﬂp@%cﬂéﬂférmu?ﬁ (1)fis $8lected

rret hf¥ ro- enzog %
6 chloro 2,3-dihydro-benzo[1,4]dioxin-

rgu%X d Sfﬂ)@g eL(23)

2-yimethyl)-sulfamide; and pharmaceutlcany acceptable salts thereof.

7. A method of treating a glucose related disorder comprising administering
to a subject in need thereof a therapeutically effective amount of a compound

25 selected from the group consisting (28)-(-)-N-(6-chloro-2,3-dihydro-
benzo[1,4]dioxin-2-yimethyl)-sulfamide; and pharmaceutically acceptable salts
thereof.
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benzo[ 1, 4] di oxi nyl ) and

2-(6, 7-di chl oro- 2, 3-di hydro-benzo[ 1, 4] dioxinyl); or a
w@bavoeweaut i cal |y acceptable salt thereof. 6. HEEUS2006/048477

met hod of Claim1l, wherein the compound of fornula (I)

Is selected 20 fromthe group consisting of

(29)s(-) el enz -
2185 by o PR i e R BT el BBl sppgeo
sal tfsorn trer grotip cahsistingreft diedtenf glicoseldvely andJlype f siabetes
“rel ahe @1 di sorder conprising admnistering to a

subject ITh need thereof a therapeutically effective
anmount of a conpound 25 selected fromthe group

GHNSg St i - = d] . .
benigo (1 jﬁg ﬁ‘ge@or?(oébl%ne(es H/ﬁpﬁeﬂ{tﬂ'a%lu%o%é %Yag%oodlsorder is selected
pharfreme thet greup mnsatﬂ@mmmdsgimqose levilsrand Typ6 8 disbetes
2003\?99@986 PCT/ US2006/ 048477 8. The nmethod of Claim

erein the glucose related disorder is selected

fromthe group consisting of elevated glucose |evels

and 1'6/|Oe Vmetﬂb@{%‘?ﬁﬁétingrﬁe IbéJsH?el?t@{i%gogaé? 5?5@%‘?#%”

Claim8 ereln 0Se re
10| eadmipistering o a subjagt Hused thasealt therapéutishliyefteetive amount of
al ucgpw@&ly,glogfmg'afmpe 'l diabetes 'nellitus. 10. A
nmet hod for treating gl ucose rel ated d| sor der
conprising 10 adni ni QQ dng to a Qubj in need
t her eof atherapeutlllyoeffetlv “a nt of a
conpound of for nul 9\ ,.NH2 HO N

O(ll) or a phar @ caIIy actept®abl e salt thereof.
15 11. A nethod for~aATphe rel ated di SOW

conprising admnistering to a subject need

t her eof , owa pharmapeulicallydcceptable salt theeeohnount of a
conpound of formula (1)

15 11. A method for a lipid related disorder comprising administering to a
subject in need thereof, a therapeutically effective amount of a compound of

formula (1)
v
<CH2)a——-N—T7—-N: 2
o Ry
wherein
20 R and R? are each'independently selected from the group consisting of

hydrogen and lower alkyl;

R* is selected from the group consisting of hydrogen and lower alkyl;
a is an-integer from 1 to 2;
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R4 ORL R(CH2)a NS-N OR2 (I) wherein 20 R1 and

R2 are each independently selected fromthe group
wa@oengiostoseg of hydrogen and | ower al kyl; R4 iBCT/US2006/048477

sel ected fromthe group consisting of hydrogen and

| ower alkyl; ais an-integer froml to 2; 69 WD

2007/ 092086 PCT/ US2006/ 048477 is selected fromthe

group conb ng of OO (R5)b. / I (RB)6i >- (Rc O

(R b (RS (R5)c OR5 a>- (R)b ( )b and (R50 O

/ ~O (R5)D is selected fromitieg giodp Ronsistiag of Nt eger fromO

to 4; and V\herelegcm an i nteger fromOto 2; each

Sel ecte e,group consi sting
al kyg®) ni t 0; ~b--Tra

(R%)c o
O \
NN I
A | (Rs)b—E;( } -
(o) . 0 and
(R%)e

5 :
wherein b is an integer from 0 to 4; and wherein ¢ is an integer from 0 to
2;
each R%is independently selected from the group consisting of halogen,
lower alkyl and nitro;
10 prowded that when

<F1*">c
I }
,thenais 1;

or a pharmaceutically acceptable salt thereof.

12.  The method as in Claim 11, wherein
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10 provided that when is Oor (Rc O, then ais 1,

or a pharmaceutically acceptabl e sal t thereof 12.
wab@7metokod as in Caimll, wherein 70 WO 2007PODRRRG6/048477

PCT/ US2006/ 048477 Rl and R2 are each independently

sel ected fromthe group consisting of hydrogen and

I
o yoofl Rt A B 0 Bl
t 0 Zyydiogeniand seter athyil fromthe group consi sting of

Crey o1 RS 5 68ia g Inefbrodh nslsd of Pyrdae Papdihyer e'k&

10 wher eiaris dn integenfromtidg@ from O to 2; and wherein c

is an integer fromO to 1; each R5 is independently
sel ected: M\t he group consisting of hal ogen; | ower
al kyl and 0; '
5 is selected from the group consisting of '
O
. C O
F X( o 5 &
R [ - @
NN 0 N0

(R5>c

@U}é

10 wherein b is an integer from 0 to 2; and wherein c is an integer from 0 to
1;

each R® is independently selected from the groijp consisting of halogen,
lower alkyl and'nitro;
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71 WD 2007/ 092086 PCT/ US2006/ 048477 O (R5)b-( CE'.
provided that when s Oor (R5)c (R5)b-/\/ OO, then
w@2003/022080r a pharnmaceutically acceptabl e sal t PehEs®0§/048477
5 13. The nethod as in Claim112, wherein RL and R2 are
each i ndependently selected fromthe group consisting
of hydrogen and |lower alkyl; R4 is sel e ed fromthe

group consisting of hydrogen and | Qa |s an
integer from1l to 2; R-N\10 (RS9

group consisting of b O E’R [ ~r R5)c O
50 (RS)p%\;l&%cptH Qﬁ@r‘a d=~O §R5) b--~-~. w@rein bogs an

integer fromO_to and wherein c is 0; 15 each R5 is
i ndependent | yR3g!l ected from the group consisting of

hal ogen, | gweN alk Oﬁd_m tro; 72 WO 2007/ 092086

dfr

PCT/ l(JngO

,thenais 1,
ora pharmaceutically acceptable salt thereof.

5 13. The method as in Claim 12, wherein
R' and R? are each independently sélected from the group consisting of

hydrogen and lower alkyl;
R* is selected from the group consisting of hydrogen and lower alkyl;
a is an integer from 1 to 2;

10 is selected from the group consisting of
o)
7 AN
T (I -
: (R5
/
\ ~
' \
(Rs)b'—IEI :>§-
< 0

wherein b is an integer from 0 to 2; and wherein ¢ is 0;
15 each R® is independently selected from the group consisting of halogen,

lower alkyl and nitro;

72



provided that when - s is O, then ais 1, or a

phar maceutically acceptable salt thereof. 14. The
woredoiog2oss in Caim 13, wherein 5 R and R2 areCPE81006/048477

i ndependently selected fromthe group consisting of

hydrogen and | ower alkyl; R4 i's selected fromthe

group consisting of hydrogen and nethyl a is an

integer froml to 2; 1 fromthe
group consisting of 2 -9-1—-10
benzo[ 1, 4] di oxi nyl ), 2 zo[ 1 1),

xe |nyI

2-(3, 4- d'ﬂ?&\ﬂdé&tﬂ&whenb Rzef lig4] dl 0 then ais 1;
2-(2, 3- dlhydro benzo d|o (6- chl or o- 2

di hydr o- BERAbRIMageyh yﬁ ethab*e é/alt)thereof
2-(6-fluoro-2, 3-di hydro- benzo[ 1, 4]d|0X|nyI) 2-

(chroma 1&%

2- (5341 uotte-metaodips ndIBIm Bh EREIN] di oxi nyl)

25(7-chl qill‘QanZi FF-ard iehyttindegendently seftkiiddrimnthi )group consisting of
2(6c|oro nzo{i\JJ ] di oxolyl), 2-(7-nitro-2,3 15

di hyBYg50 % ki nyl ),

2-(7- et haﬂ is 2el3ctddl frgahribe frong epdsisthd iobhydnyden, ard-njéhyl;

chl oro- 2, 3- di hydr o- benﬂ)og% 4] di oxi nyl ),

2- ( 6- br orfbiSENA! tSQ‘F{JE?Pb inzo[ 1, 4] di oxi nyl ) ,

2- (6, 7- di ghtago- 2, 3-di hydro- benzo[ 1, 4] di oxi nyl'),
2-(8-chlo IOH? 3-di hydr o- benzol[ 1, 4] di oxi nyl ),

7 (2 oG M B e

2- (4- met hyl
tbat bédﬂ:bffl 4]ddxingl), 2-(benzo[1 3]d|oxolyl) 2- 34-dlhydro-2H-

2-(3 oxe
RO e IR
The umwmbmo[n Ja byt am-ﬂwmea -dihygoRenzaofit|4)Jeidxiayky 2-
each,i.nde d £Q [
R b e
cons ldthydnmgaemfzo[hmﬂnmgrw» 2vf@tchterrhenzol 1, A3lia0lyDOR17-08RE8%
PgT/ H%%Qr%%%‘z‘?ﬁ Tdioﬁn)}l) 2 "{‘fm'emyﬁg %rdlﬂyfd%é‘nztoﬁ zﬁdloxmyl 2-(5-
chloro-2,3-dihydro-benzo[1,4]dioxinyl), 2-(6-bromo-2,3-dihydro-
benzo[1,4]dioxinyl), 2-(6,7-dichloro-2,3-dihydro-benzo[1,4]dioxinyl), 2-(8-chloro-
2,3-dihydro-benzo[1,4]dioxinyl), 2-(2,3-dihydro-naphtho[2,3-b][1,4]dioxinyl) and
2-(4-methyl-benzol1,3]dioxolyl); .

20 provided that when is 2-(3,4-dihydro-2H-benzo[1,4]dioxepinyi),

thenais 1;

or a pharmaceutically acceptable salt thereof.

15.  The method as in Claim 14, wherein
25 R' and R? are each independently selected from the group consisting of

hydrogen and methyl;
R* is selected from the group consisting of hydrogen and methyl;
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Is selected fromthe group consisting of
2-(benzo[ 1, 3] di oxol yl), 2-(2, 3-

walzdwadsmsbenzol 1, 4] di oxi nyl ), PCT/US2006/048477
2- (2, 3-di hydro-benzo[ 1, 4] di oxi nyl ), 2-(6-chloro-2, 3-
di hydr o--benzo[ 1, 4] di oxi nyl ),
2-(7-chloro-2, 3-di hydro-benzo[ 1, 4] dioxinyl), 2-(7 5
et hyl - 2,238 @V YRS MWL 921, 4] di oxinyl), -
2-(6-} 2, 3-di hydro- benzo[ 1, 4] di oxi nyl) and
2- (6, hl or o- 2, 3-di hydr o- benzo[ 1, 4] di oxinyl); or a
phar g ically acceptable salt thereof. 16. The
met hod~of @3 saleatad fromytie &pwP ??I@'%B%ﬁfo%?h?né‘g“@@ﬂ%?lyﬁ' 2-(2,3-
(1) & i BihgaroLHenes] M 3ldidxinyg, 2{(6-chloro-2,3-
(29) ?ﬁY?@ Teh g EARSr)OMA PN ARy, 21

by Sadaienent TR HOrer -y e beszai Aidoxiny), 247

phar FREAD By dYo-BERRPLABbANYIR 2L (8-bréherSadinydtd-. A
nmet hod of treatin

alipid related di sorde nri sin
i heoBh gy and246 Lisploia BB beareSHoRM Y
t her apeutdr@adHarmadutsdily ueceptaminialitherdofc onmpound
selected fromthe group consisting

(2S)-(-)-N(6-chl oro-2, 3-di hydr o-

bﬁnze)é.l, 4ittrﬁizi rﬁieﬁ'had ar mbmfft ﬂjynhbeféwtﬁeéuﬂsiﬁibmca?fdormulal ) isTh
phar maceut i ca accept abl e ereof . . e
A8t haelegied &Pmy th?@?,”p\ﬁﬁ%ﬁ'g'f‘ﬁ of@@t)-ﬁl)lgf@qhgqr '1293(219'5}'%8? der

I S s pbe Baldiokiheaylinethysakamideendsthamaaceiticsllp wedepthble salts
triglyceride |levels and | ow HDL chol esterol |evels.

19. £e%tet hod of Claim1l7, wherein the lipid related
di sorder is selected 25 fromthe group consisting of

o V355 ATl ) DDAl Bl SR 35

dbsoadabjectinpeed theeohd thenapsutically gffective amoub) & @ coampound

ConpStiRgeg flomnt BELARBHIHR Y, CLlTE R TR
PCT/ bexaftAldingin72ryimethyhsutiaride;,-aadpharnasegtially @cgeptable salts
thereof.

20 18. The method of Claim 11, wherein the lipid related disorder is selected
from the group consisting of elevated triglyceride levels and low HDL
cholesterol levels.

19.  The method of Claim 17, wherein the lipid related disorder is selected
25 from the group consisting of elevated triglyceride levels and low HDL
cholesterol levels.

20. A method for treating a lipid related disorder comprising administering to

a subject in need thereof a therapeutically effective amount of a compound of
30 formula (I)
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or a pharmaceutically acceptable salt thereof. 75
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QOCH
3 A NH;

S
H O
. 0 (i
or a pharmaceutically acceptable salt thereof.
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