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4 or pharmaceutically acceptable salts thereof,
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the various alternative descriptions offered bel ow.
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The term "heteroaryl"” denotes an aromatic ring system
having front 5 to 10 atons. The rings can be a single
worzoosgo2§70r exanple, a ring having 5 or 6 at ompcwest@i014823
at least one ring atomis a heteroatomnot limted to

ni trogen, oxygen, or sulfur. O "heteroaryl" can

denote a fused ring systemhaving 8 to 10 atons

wherein at |east one of the rings is an aronmatic ring
and at | east one atomof the aromatic ring is a

heteroatom not |limted nitrogen, oxygen, or sulfur.

The following are non-limtiAg exanpl es of heteroaryl
rings' according to the present disclosure: The
term"heterocyclic" denotes a ring system having from
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The follow ng are non-limting exanples of units that
can substitute for hydrogen atons on a unit: i) Cl-Cl2




CO2CH2CH3, -CH2CO2CH2CH3, - CO2CH2CH2CH3, and-
WO QHRQOR@2CH2CH3; viii) -(CRI4alt. 14b), C(0) N(R-Blgie0d /@las23
exanpl e, -CONH2, -CH2CONH2, - CONHCH3, - CH2CONHCH3,
- CON(CH3) 2, and - CH2CON(CH3) 2; i x) 4ceaR140)zniti 3h;
NH( CH2CH3) , - CH2NHCH3, - CH2N( CH3) 2, and

- CH2NH( CH20- 13); x) halogen; -F, -d, -Br, and -1; xi)
-(CRI4ftRI4b) . CN; xii) -(CRI4aRl 4b)z. NO2; xiii)
--CHIXk; wherein X is haloggen, j is fromO to 2, j + Kk
= 3; for exanple, CH2F, - 2, -CF3, CC13 or - CBr 3;

xiv) -(CR4alt 14b)zSRI3; -SIT, - CH2SH,
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carboxylate units: sodium Ilithium potassium
woeadsiioes® magnesi um bi snmuth, and the |ike. TRET/US2007/014823
conmpounds of the present disclosure are ethyl-am no
substituted phenyl sulfam c acids, or their
phar maceutical ly acceptable salts, having the core
structure of Conpound (1) shown in the draw ng bel ow
wherein the units R and Z can be any of the
alternatives further defined_and exenplified herein
bel ow. I n such compounds of Bormul a (I'), the carbon
atom bearing the am no unit has the absolute
stereochem stry(S) stereochem stry as indicated in the
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rom3 to 15 Ting atons. he su
Bwé'ab@macautmllh@cecp@@d is eneant fetaberinh thek Hmat@&ologxcamwm otherwise

undesu%iélg,I ew en?fmcii tt%gql %%]Eg“ “"38‘}?8 r g}{ I?If dz’ﬂ ﬁ?’fg Vil the relevant active

compoﬁﬂav\itlnglt !&bﬁmig tigieatly unacceptable BivbSgicdl RFREQ QY ShtkicHiig in a
.het eroaryl s can be optionally substituted %

deleterigpymapggs with aft}fﬁ*lé-gg PHhee pemaerntsclthe sRMmarEutgal gempesition in |

which if BRo&&ERIged in the generic fornula by R15 units.
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C cl“ohex I ) ii substltute or tuisu |tute
l'efefem& t9| acP@PO@QQﬂpll’ém A EHyuresofftvo or opsre sych casnposmons reference to

“q phengmlﬂ%rﬂoxy ] elﬁ?/llﬂag?&% l%gg\lg% ﬁé{ﬂ%g% W&%ﬁﬂd sulfamic acids, reference

to “the ¢singgroamgl? inchydies mixigresofitsiol drirhen such wmpdsmidst aridettie like,
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CRI 7aR17|\|(R16 for exanple, -OH, -CH20H, - OCHS,
occurs PRCE Wi e"‘-’d&ﬂ&%}@t CH2OCH2CH3, - OCH2CH2CH3, and

%%ﬁmg C%%%séa heddin as £6R! “Zzﬁggtz éhg %MM to “about”

another pg@galaml@se Wbﬂ%ucl‘gﬂma-iz Ekpressed, another aspect includes from the one

particular value and/or to the other particular value. Similarly, when values are expressed as

approximations, by use of the antecedent “about,” it will be understood that the particular value
forms another aspect. It will be further understood that the endpoints of each of the ranges are
significant both in relation to the other endpoint, and independently of the other endpoint. It is
also understood that there are a number of values disclosed herein, and that each value is also
herein disclosed as “about” that particular value in addition to the value itself. For example, if
the value “10” is disclosed, then “about 10” is also disclosed. It is also understood that when a

value is disclosed, then “less than or equal to” the value, “greater than or equal to the value,” and



vii) -(CR1711.17NC(0)OR16; for exanple, -0O2CHS,

WO 2020826 H3, - CORCH2CH3, - CH2CR2Cl1- 12C133, PCT/US2007/014823
- CO2CH2CH2CH3, and CH2CO2CH2CH2al3
viii)-(CRI 7SRl 7b) qC(0) N(R16) 2; for exanple, -CONH2,
- CH2CONH2, - CONHCH3, - CFl 2CONHCH3, - CON(CH3) 2, and
-CH2CON( CH3) 2; - (CRI 7aRI Th) gOC(0) N(R16) 2; for exanpl e,
-0C(0) NH2, -CH20C(0) NH2, -0C(0)NHCH3, - CH20C(0) NHCHS,
-0C(0) N(CH3) 2, and- CH20C(0) N(CH3) 2; x)
-(CRI 7a1217b)qN( R16) 2; for exanple, -NH2, -CH2NHZ,
- NHCH3 -N(CH3) 2, - NH(CH2CH3), - CH2NHCHS,

; ; xi) hal ogen: -F,-Br,

possiblé faiig %’&3 vélfis a‘%"m&ﬁ 4% appropaiatRiewnderstosd by e skilled

artisan. (Fttr@xﬁmplﬁﬂftﬁ@ ther1examp
“great ‘%’ or. : CBr ga Xiii) -((%%(’zsf%%ge%ﬁi% q%aig%? g% well as
greater thah of alsgplzqglqggﬂ Indp ﬂso up Qe toa Rtz tﬁ:oh@%t the

applicaticH da2X ¥ 8 d
i ORI 7aR rﬁ) T613>E:)2R16 ¥ or exaﬁg’i fo@ﬁf'mﬁ%ﬁh‘ﬁﬂﬂq represent
endpointsyyd ytarting mge&ﬁﬂﬁﬁﬁbﬁnblﬁﬂﬁon Qﬁé 88@3dRits. 3PSk example, if
a partiolf@d gaqgéﬁgaﬁyo%%g 0071 pia82s, 13 xvi)
Yrdals poipt el 5”_ap disclose@liitds sadearstood that
greater m@@mm’ thﬁi—ﬁﬁém-&, 188&%1@153 ﬂﬁﬁ%r eg.‘f% %S}ﬁ'éﬁum to 10 and 15 are

S |ndependentl

conmdef@ﬁ @ést%hsﬁ gﬁwg a§, hgtmfgp ilPanddScit @ﬁlslm mzdanstoddrthat&ladd unit between
two partmulatmitb ﬁreadliﬁ’élscl%edt Wiyr glgnpﬁ' F9106 ﬁ}%eqrﬁalsg{aa% then 11, 12, 13,

d14 ether to forma ring conpfrising
an aﬁ ifeloggdze are each |ndependently hydrogen or Cl-C4

Ad &%ﬁﬁlc%llkbraﬁ rl‘lﬁbg q‘oxaé)é}‘ral ed- 26 F?rﬁggla on{gﬁ? é%or{;ﬁoris 1-12

units

carbon aga)'@q, |158 mrhqm atoaiskeﬂy-kl cafboihSdtbrnbt o e@z‘ic fhﬁﬁ!é@f}@%@g h?érogen

sub tltuted [ unsubs itute

b(;und to(r%{ttleeqrs g%o;/'n %/?%the GPTOST RS o the organifrradisel. | Our exknGle,@f an organic
radical thue temnpsisesl S
- ; OPenQS aﬂoo rrs'%gﬁiglsa?‘??ﬁ t&(ra%g t)ﬂ t7R§ éetg%?fr?ro-ﬁ] ﬁﬂtlh?’]rﬁa&"ﬁ]g In some
embo 1@%@3 Qrgagic digal, gantconiai ll'tl@snowg)ihicrieaamat@:ha Bﬁﬁlﬁﬂthe%to or
therein, 1&%1?%1 r%c;%h k%eﬁp %Jagxaﬂl Wséﬁé, aﬁé gi'lﬂlgppﬁ,xamples of
organic spdigals insdlecint epplot (sl o ranmmts?lgut%?dtkt S, SRR Ydubstituted
sec- bu

c::l:)all:(l grﬁbz%’ Q?gﬁlﬁ%i{%ﬂgrgr%dy 8}‘6‘&5? g.rtzci o, ﬁQ QR yyar(ocg;rboxy, carboalkoxy,
alkylcarboyarhisioesitbstitutédsilkyloathe &%%E %
dxalkylcar%z %%gﬁéyu%?g%&y f or%ﬁ#‘pl e, - %%“%—té

1 QXH-—E'@{ tsul YMQRI&Ehalaﬂﬁyl alkoxy, substltuted

alkoxy, h for exa
(.97 aOOC Y 11, hﬁbmﬁ%@%% lc, or substltuted

heterocychgﬁgle%}Qﬂpqlg theyeams @Hzﬁﬁﬁbﬂéldaﬁﬁ,e Heh@m A%oﬁ-ﬂ%xtmg

lesl - CH2CQRC113,
examples/of 0%3? M@E&imfyms y1adicalg ﬁwgﬂuoromethoxy
radicals, @mmmemmmmo W@@B&DQHI%C) N(ti9)2; for

S AT 280\%}1& CONHCH3, CHZCG\“"CI 3,

glgad or cyclic alkyl units include the following

non-hnutmg examples; methyl (C,), ethyl (C,), n-propyl (Cs), iso-propyl (C3), cyclopropyl (Cs),
n-butyl (Cs), sec-butyl (Cy),’ iso-butylt (Cy), tert-butyl (Cy), cyclobutyl (C,), cyclopentyl (Cs),
cyclohexyl (Cq), and the like; whereas substituted linear, branched, or cyclic alkyl, non-limiting

examples of which includes, hydroxymethyl (C)), chloromethyl (C,), trifluoromethyl (Cy1),
aminomethyl (C,), 1-chloroethyl (Cy), 2-hydroxyethyl (Cy), 1 »2-difluoroethyl (Cy), 2,2,2-
trifluoroethyl (Cs), 3-carboxypropyl (Cs), 2 »3-dihydroxycyclobutyl (Cy), and the like.




Vi) 4cR2oaR2ob)q OC(0) I KRI9)2; for exanple, -0C(0)NH2,
- CH20C( 0) ML2, - 0C( 0) NHCH3, - CH20C(0) NHCI - 13,
WO-2063(0230 C113) 2, and CH20C(0) N(CH3) 21 vii) PCT/US2007/014823
{cR20aR201l i wRi 9) 2; for exanple, -NH2, -CH2NH2,
-NHCH3, -N(CHB3)2, - NH(CFQ%%, -C?—Q;\Iklﬁglﬁbgen i
- 2, and - CH2NH( CH2 povidd . -F,
8H2N( gr_l,S) and -1; WO 2(()08/ 002570PCT/ 13S20071014823 14
I X)-CH nXn; wheréin X is halogen, mis fromO to 2,
mtn =3; for exanple, CH2F, -LHF2, -CF3, -CC13, or
-CBri; 20aR2Cbv-- r; X)-(CRLAN for exarrpl e; -CN,
-CH2CN, and - CH2CH2CN; xi) - (CR29aR29b), for

%%Tﬁlktgg m@%&@sﬂﬁcﬁ% ’&%ﬁ% T)danc%g%ﬂq cycleg.gl)élgtlgzl{ 11(1ccl:gzllpg eenyl (Cy), 3-
propensdlﬂZﬁQ 2@rheny S d-nidth Sylé‘tli&’n l%gqgﬁbﬁ?ﬁ g&s‘d&% '1ﬁ3ﬂ1y1ethen—2—yl)

O\ISOSR19 CH2

(Cs), bUtﬁ ﬁﬁkﬁeﬁqbs%tatﬂﬂ limegr osbramched edichagt, nyn-limiting examples
ot LS Sl 3 IR e D o

hydroxyr’émhxlg@;et-ma-xl dCeh ﬂrhydmxyn’g-nmmmmts; Sdietr-2-yR{YBand the like,

S RYRRY g BT o eprehe bR RBeioge: ey 629, prop-2-

ynyl (altcoprbpargyl) (Cs)., Drdﬂjlﬁ CeS@;), Ahd Q&n&iﬁ?l—héﬂhlﬁ‘ﬂf-gl &3 ABSituted tinear

e repr esent ed ecifi

or branched alihl pORLimifing SEiapies af whichiingods édmm,ed-mthﬁhmﬁ-ynyl
n
. 6‘*%’?2"’9“““‘”’“‘"‘5 2SO S HRBIG S MUl S| b S ghe ke,

abov eThesierm|“aey afamdé)qmm Henotes érghmit rﬁh@sﬂ’:ﬁtb@ﬁbﬁ\ét'rofigreofa
? S.CO
conjogn2 i 6 LG 3484 B Bt B GRfond o i bipmpts of
which 1mh1deqmnwll(§e) ﬁaﬂﬁhjalemlhﬁt(e:h?aﬁdﬁhﬂ{yléigﬁ- 1{086)." 811 UM Ban have

npl es nber heteroar
one or moreh Bgcﬁ'oge)‘n atoms sgbstxtuted by another organic or inorganic radical. Non-limiting

examples of substituted aryl rings include: 4-fluorophenyl (Cg), 2-hydroxyphenyl (Ceé), 3-
methylphenyl (Cs), 2-amino-4-fluorophenyl (Ce), 2-(V,N-diethylamino)phenyl (Cy), 2-
cyanophenyl (Cs), 2,6-di-tert-butylphenyl (Cs), 3-methoxyphenyl (Cs), 8-hydroxynaphthylen-2-
¥1 (Cio0), 4,5-dimethoxynaphthylen-1 1-y1 (Ci0), and 6-cyanonaphthylen-1 1-y1 (Ci0).

The term “heteroaryl” denotes an aromatic ring system having from Sto 10 atoms. The
rings can be a single ring, for example, a ring having 5 or 6 atoms wherem at least one ring atom
is a heteroatom not limited to nitrogen, oxygen, or sulfur. Or “heteroaryl” can denote a fused
ring system having 8 to 10 atoms wherein at least one of the rings is an aromatic ring and at least

one atom of the aromatic ring is a heteroatom not limited nitrogen, oxygen, or sulfur,

The following are non-limiting examples of heteroaryl rings according to the present

dxsclosure
H

N NH o, LN N
++"+0," 0 L

The term “heterocyclic” denotes a ring system having from 3 to 10 atoms wherein at least
one of the ring atoms is a heteroatom not limited to nitrogen, oxygen, or sulfur. The rings can be

single rings, fused rings, or bicyclic rings. Non-limiting_ examples of heterocyclic rings include:



15 ii) iv) N') \-/ - r NHN;N 11 "NNm N ? N ;
WO0,2008/003520 14"."1 ---0. -<NJ. , O 1N PCT/US2007/014823
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All of the aforementioned heteroaryl or heterocyclic rings can be optionally subsﬁtuted
with one or more substitutes for hydrogen as described herein further.
Throughout the description of the present disclosure the terms having the spelling

“thiophene-2-yl and thiophene-3-y]” are used io describe the heteroaryl units having the

+—1+C

whereas in naming the compounds of the present disclosure, the chemical nomenclature for these

respective formulae:

moieties are typically spelled “thiophen-2-yl and thiophen-3-y1I”” respectively. Herein the terms
“thiophene-2-yl and thiophene-3-yI™ are used when describing these rings as units or moieties
which make up the compounds of the present disclosure solely to make it unambiguous to the
artisan of ordinary skill which rings are referred to herein.

The term “substituted” is used throughout the specification. The term “substituted” is
defined herein as “a hydrocarbyl moiety, whether acyclic or cyclic, which has one or more
hydrogen atoms replaced by a substituent or several substituents as defined herein below.”” The
units, when substituting for hydrogen atoms are capable of replacing one hydrogen atom, two
hydrogen atoms, or three hydrogen atoms of a hydrocarbyl moiety at a time. In addition, these
substituents can replace two hydrogen atoms on two adj acent carbons to form said substituent,
new moiety, or unit. For example, a substituted unit that requires a single hydrogen atom
replacement includes halogen, hydroxyl, and the like. A two hydrogen atom replacement
includes carbonyl, oximino, and the like. A two hydrogen atom replacement from adjacent
carBo_n atoms includes epoxy, and the like. A three hydrogen replacement includes cyano, and
the like. The term substituted is used throughout the present specification to indicate that a
hydrocarbyl moiety, inter alia, aromatic ring, alkyl chain; can have one or more of the hydrogen
atoms replaced by a substituent. When a moiety is described as “substituted” any number of the
hydrogen atoms may be replaced. For example, 4-hydroxyphenyl is a “substituted aromatic
carboeyelic ring”, (N,N-dimethyl-5-amino)octanyl is a “ substituted Cg alkyl unit, 3-
guanidinopropyl is a “substituted C; alkyl unit,” and 2-carboxypyridiny! is a “substituted
heteroaryl unit.”
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and xvi) As described herein, the 5-nenber
wohedsmozszoyl rings can be substituted with onePOT/USEIO®0145823

substitutes for hydrogen, for exanple, with a nethyl

group: or with a substitute for hydrogen that

itself is further substituted, for exanple: Exanples

of 5-nmenber ring R units includes thiazolyl units
having the formula: WD 2008/ 002570PCT/ US2007/ 014823

17 One exanple of a thi azgl yl R unit includes
thiazol-2-yl units having the fornula: R 2 R3 wherein

R2 and R3 are each independently chosen from i)

tﬁég sl ﬁ)evwn.hg are non-limiting examples of units that can substitute for hydrogen atoms

on a unit:

i) C1-C12 linear, branched, or cyclic alkyl, alkenyl, and alkynyl; for example, methyl
(C1), ethyl (Cy), ethenyl (C3), ethynyl (Cy), n-propyl (Cs), iso-propyl (Cs),
cyclopropyl (C3), 3-propenyl (Cs), 1-propenyl (also 2-methylethenyl) (Cs),
isopropenyl {(a/so 2-methylethen-2-y1) (Cs), prop-2-ynyt (also propargyl) (C;),
propyn-1-y1 (C3), n-butyl (C,), sec-butyl (Cs), iso-butyl (Cy), tert-butyl (C,),
cyclobutyl (C4), buten-4-yl {Cy), cyclopentyl (Cs), cyclohexyl (Cg);

if) substituted or unsubstituted Cg or Cyq aryl; for example, phenyl, naphthyl (also
referred to herein as naphthylen-1-y1 (Cyg) or naphthylen-2-yl (C,q));

iii) substituted or unsubstituted C,-Cy heterocyclic rings; as described herein below;

iv) substituted or unsubstituted C,-Cy heteroaryl rings; as described herein below;

v)  —(CR"R'*),0R®; for example, ~OH, —CH,OH, -OCH;, -CHoOCH;, ~
OCH,CHj3, -CH,0CH,CH3, ~OCH,CH,CH;, and ~CH,0CH,CH,CHs;

vi)  ~CR'R'),C(O)R"; for example, ~COCH3, —CH,COCH;, ~OCH,CH;, —
CH>,COCH,CH;, -COCH2CH,CHs, and —CH,COCH,CH,CH;:

vil)  «(CR'*R'"),C(0)OR"; for example, —CO.CH, —CH,CO,CHj, -
COCH,CH;3, ~CH2CO,CH,CHj3, ~CO,CH,CH,CHj3, and -
CH,CO,CH,CH,CH;; N

vii) ~(CR'R'"),C(O)NR™),; for example, ~CONH,, —CH,CONHS, -
CONHCH;, ~CH,CONHCH3, ~CON(CHs),, and —CH,CON(CH)s;

ix)  —~(CR™RM)NRB),; ; for examnple, -NHz, ~CH,NH,, ~-NHCH3, -N(CH)s, —
NH(CHa2CHj;), -CHNHCH3, ~CH,N(CH;),, and —CH;NH(CH,CH3);

X) halogen; —F, —Cl, -Br, and —I;

xi)  —(CR"R"MCN;

xii) «(CRMR!“"),NO,;

xiif) —CH;Xy; wherein X is halogen, j is from 0 to 2,j+k'=3; for example, -
CH;F, -CHF,, —CF3, —CCl3, or —CBr;;

xiv) ~(CR'¥R'""),SR"; -SH, -CH,SH, -SCH3, ~CH,SCH;, ~8CsHs, and -
CH3SCgHs;



i) substituted or unsubstituted C -C6 |inear,
wobo@morszol, or cyclic alkyl; iii) substituted peT/52007/014823
unsubstituted phenyl; iv) substituted or unsubstituted
Cl-C9 hetemaryl; or R2 and R3 can be taken together to
forma saturated or unsaturated ring having from5 to
7 atons. One exanple of this Runit relates to units
having the fornmula: R2 -4-(s wherein R3 is hydrogen
and R2 is a unit chosen frggbnethyl (Cl), ethyl (C2),
n- propyl (C3), isopropyl n-butyl (C4), sec-butyl

(C4), iso-butyl (C4), and ter/-butyl (C4). Another

faglt | at t its wh in R2 i
T AR el o, o,
(C3), SOsTein; aRyLCHESO,CabMY| (O4), sec-butyl (0.

but ¥l .4 d tert but | (C4); and R3 is a unit
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A A it e it o
3-7 atomrsp B Band &'% aswhﬁ:uhd’épéﬁdéﬁﬂéyﬂyd#@eh’or@ GC;SIYR-%* B'ra)a&e% alkyl; the

from i) hal ogen: ,
mdexP‘S%Q)t -and -ON|; wherein each R is is
ﬁldcﬁﬁé br anched
Dlﬁ‘iﬁ&@ lbéhr@)(&j&rg%g s&feragmg%t l‘neﬁ ’&Wﬁw’f’é“i"ﬁﬂat hi's

al kyl. Non-limting exanples 0 untt
D Pé%é@igmemomoﬁs effedtudas humin padteid GHdshe péﬁg&;ataégl beta (HPTP-B)

‘s -CI - 120H, . - CH20C113, -
mﬂ?ﬂﬁ%&%ﬁﬁ@m regylating gngjageysds inandisorder,
mﬁ&wwaﬁbndxtm%%%éé @:93%@9%’:1014823 18 A
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yet further exanple of unrts | unrts wherein

2) PR3/iding bypegapn e cliv e aé gurﬂgt? ]Bydtem téfnlﬁl Rééﬁhépase beta (HPTP-B)

.exanmple of Runits include unfts wh
dﬁ?"gzéﬁ t empﬂ@@meﬁmglrfzt :ﬂgtuidtmg:mgﬁigfﬁéswlh a disorder,
y etrazo y
i 5 34]?? g%ﬁﬂéﬂng’fl ,2,3]triazol -5-yl,
%) I}f"“ﬁ" ﬁ’ o nssef};%cﬂvﬁ?%‘a%@ BEo{gin tyspFing phosphgtase beta (HPTP-B)
ihitons; ﬁﬁdﬁierew@ﬂdﬂ% iwnﬂﬂﬁa&glolle Taﬁhﬁ a.gél@é&{esié i hdisorder,
di %cs)xaz$ &¥ soxazo -4-yl, i s6xazo
F BdAar § yHherein angiagenrsia uaaéwrea'sequ

xadi azol 2 |, furan-2-yl, furan-3- I
ﬂh’?f: 8’5‘?1 éﬁgr ‘2‘“§)Ft m?‘ﬁp%mm o ?qoz‘?/edéﬂ't the hnmlan %rqtbm tyrosine

phosphatstsﬁ :Bgi;alo(lﬁl-"?l; iﬂ) mhﬁlﬂggsﬁﬂgé‘ éfésaﬁfﬁﬁ:ﬂ Lhi I %%aél_ewf regulating

angiogengsis, @Mqubhsﬁramglas B-ayéthodfeet tichtisg éllzbﬁtbé@i- éﬁﬂhxs%ed ddgiogenesis in
uni t wherel nl1(2is

humans oﬂ}lﬁr@aﬁeg@ %ﬂs%fi ﬂgartla?ér:f:’ ude by mnsutficlent regulat ongofhwplae podteiR

fyrosmephmphatasmbétuqlquPrp)azol 4-y1 units having the fornul a:
-4-cA wherein R4 is a un|t chosen from i) hydr ogen;

Thelc)m'@uhﬁds dlsﬂl@ﬁd‘lferéiﬁ ll"él'ﬁgm %eut%iﬂ LPIE gcg:ejgt;able salt forms, for

an or cyclic alkyl;
example, {ﬁrﬂtg ggg?tﬂtl@p@cgr@f@n yqter alia, ammes as weil as salts of acidic groups, zm‘er
alia, sulfamic acids, and carboxylic acids. The following are non-hmltmg examples of anions

that can form salts with basic groups, such as amines: chloride, bromide, iodide, sulfate,
bisulfate, carbonate, bicarbonate, phosphate, formate, acetate, propionate, butyrate, pyruvate,
lactate, oxalate, malonate, maleate, succinate, tartrate, fumarate, citrate, and the like. The

following are non-limiting examples of cations that can form salts of acidic groups, such as



iv) substituted or unsubstituted Cl1-C9 heteroaryl. An
exanple of R units includes conpounds wherein 1(4 is
wolngalrmgeEm. =, Anot her exanpl e of R unitspCrnaisuben14823

conpounds wherein R4 is a unit chosen from net hyl

(cl), ethyl (C2), n-propyl (C3), iso-propyl (C3),

n-butyl (C4), sec-buts4 (C4), iso-butyl (4), and

tert-butyl (C4). Non-limting exanples of this aspect

of R includes 2-nethylthiazol-4- yl,

2-ethyl thiazol -4-yl, 2-(n- propyl)thlazol 4-yl, and

2-(iso- propyl)thlazol 4-yl . A further exanple

of R units includes conpounds wherein 1(4 is

substituted or unsubstituted phenyl, non-limting
carboxytieaidid Asartidxyidie ohitd: sediuae ilﬂﬁmybotaﬁiﬁmucﬁlmpme mpgnesdum, bismuth,

chl orophenyl, 2-nethyl phenyl, 2-nethoxyphenyl,
andtheélkﬁuorophenyl 3- chlorophenyl 3- nethylphenyl

Z’h?@\%ﬂ@f?&ﬁﬁ%ﬁe présdnkt H%ﬁ)@ﬁ%%‘é eﬂlﬁ-%hﬁf ﬁibbt@tﬁi’éd phenylsulfamic

and 4- met hoxyphe %@ égt furt her
acids, oeﬁmmmharmacdauwiix @cﬁmbmssé‘léwed gorgisEReFe e Comgpound (T)

St t .unsubstituted heteroaryl, non-liniting
showm&%B a@@ ggel ich incl ude thi ophene-2-yl,
thlophene 3-y], WO 20Q08/0 0! 82007/ 014823 19
t hi azol - 2-yl, th| azol O@,;.‘yl azok-5-yl,
2, 5-di et hyl t hi azol H@)"Bﬂ"N ~Zdi ﬁEFh‘ﬂ t hi azol - 5- yl, 4-
et hyl t hi azol - 2-yl, oxazoll-2-yl, oxazol-4-yl,
oxazol -5-yl, and 3-net hyl™-1,(®, 4- oxadi azol - 5-y| :
Mot her exanpl e of 5-nmenber ring g units includes
wherex&ﬂféﬁin'xt% '’ 8 2 Ca'DE S 6T the hRemhtivdidanhst dafined and axemlﬁed herein
formula: NR2 --Hor -rtNi N R3 One exa
below. |Imsudwc3mp@1dn of Formielp (B ethe casban At Degring, n@s@lﬁ%wm gas the
oot SRy GBI e 185 ABRTE kit il
correspuandsosni (S) tmﬁ@:tatﬁﬂl atutlnesarne amincdteatng oarboy atoire, baxt rapich could

1ii) substitute ut ed
vary depiing PR RS iR SRpT Tisn: Bt PRR pesulipk prigrivy ghanges.
and R3 can be taken toget her to forma saturated or

unsaturated ring having from5 to 7 atons. One exanpl e
R Unithf R units includes conmpounds wherein R units have the

TEQESHE Bmb H?éﬁi’s Hlé-k \mﬁs 8f me%é tp%uﬂd@%mﬁﬁuwa) B beSsubstituted or

unit chosen trom et hyl

unsubs(iig8yd heteropyalioyor h@tm)arykmtggﬂgzymg@gm 3 gg dSmqutowjme substituted or
I ) I

s Yool b KB ey M0 SO G o Rl
can be feppd¥ented bylow B3lihe @hhyd: ring A, in rhhepdxapfyﬂig §ho3yn below:

i so-propyl (C3), n-butyl (C4), secshutyl (C4),

i so-butyl (C4), and tert- butyl o@ s R3 is a unit

chosenfrommethylo(CI) &2). Non-limting

exanpl es of this aSpect

4, 5-di met hyl i m dee6l =&y ~z

4- et hyl - 5- et hyl i mi dagol - 2-yI

4- met hyl - 5- et hyl i m dazol -2-yl, and

Z[‘h'ésejheiemyjmlm atdwroayl/fA” ieessenhs) @h@nalw spbistitited by one, two, or

three mdqepen enﬁy GRI%RA ngs%ltuen?sf teep%s R?i:ecll fn !ﬁé%eﬁ&%‘fo%%m R \hits. Non-

limiting examples of the R!? substituent units include:

i) linear, branched, or cyclic alkyl, alkenyl, and alkynyl; for example, methyl (Cy),
ethyl (Cy), n-propyl (Cs), iso-propyl (Cs), cyclopropyl (Cs), propylen-2-yl (Cs),
propargyl (C3), n-butyl (C;), iso-butyl (C,), sec-butyl (Cs), tert-butyl (Cy),



substituted al kyl unit chosen, said substitutions
wocghesspshr om i) halogen: -F, -Q, -Br, and -1 pcTA0€2007/014823

2008/ 002570PCT/ US20071014823 20 ii) -N(R11)2; and iii)

-OW 1; wherein each R' is independently hydrogen or

Cl-C4 linear or branched allcyl. Non-limting exanples

of units conprising this enbodi nent of R includes:

-CH2F, - CHF2, -CF3, -CH2CF3, -CH2Cl1l, -CHOH,

- CH2OCH3, -CH2C1-120H, -CH2 OCH3, - CH2NH2,

- CH2NHCH3, -Cl1-121 1(CH3) 2, "and - CH2NH(CH2CH3). A yet

further exanple of R unlts i nclude units wherein R3 is

hydr o en ?r}ﬁé‘@ﬁ hen A still further

exanpl €8P PW%P CMﬁPP@W@ﬁbmdlml {Gs), and cyclohexyl

hydrogeg) and R2 is a heteroaryl unit chosen from

2,3,4-tetrazol-1-y1 ,1,2,3,4-tetrazol -5-yl,
[li 2, STlﬁnl“&Q‘bPI qnsybstnt[.xtgﬂg;ﬁ} folrleambldﬁpljényl 2-fluorophenyl, 3-

1,2 t
|[ m dagiélfofdﬁ éﬁh £ d@‘%lgﬁénf%lm%@i’gﬁ‘}ﬁ Zgl'hiﬁlmxyphenyl 4-
yrromﬂam;brpethyaﬂmhylzm blpﬁeg@;.qL 14-yl, oxazol - 5-yl,

|soxazol 5-yl,

‘[‘qoxaﬁ% 3%2&’8‘%(‘&%' i5gb V}Ztgtleflil‘ rQFP’E‘k%(ﬁ*&‘Z‘@leSS!fWhlch are provided herein

[1,3, B&ewgdlazol 2 yl, furan-2-yl, fin-an-3-yl,
thlophene 3-yl, |soth|azol 3- yI

i ophene
‘i"s ot h?‘-ﬁ’fﬁ?““‘ﬂy 9 unspbitwied heterdryl] exaniplesof whickare provided herein
thi azgdjod: I, thiazol-5-yl, [1,2, 4]thiadiazol-3-yl,

[12 t]aqjlazol 5-yl, and[134]th|ad|azol 2-7VI.
ex&%) 3).OR ik extspleOH,  MOBLOH)-BLH:-CH,OCH,,, ~

th Anot h
| onoess %éiﬂ%ﬁﬂ%@ﬁfp, RSt na R Ccrs,
Wibr mearR'hR”"pqow)R’ﬁj\rdrMaaﬁﬁen-cE’éd acﬂgcgstl 0588, CH;,

o - e éHféﬁiéééfiﬁqﬂ%ﬂ%gﬁmmcm,
ssa) ot {(CRI R LCROTORS K UG AW 1l ciflco,cm, -

substituted or unsubsiitute
One &x@ufflzCRY, -—QH@Q&%@WO&HR:Hmmﬁ angl ates to _

COMP Qg 4 is hydrogen. An exanple of R
‘&PM}%@I%

units 1nc dunds wherein R4 is hydr ogen.

viiot hé€ %Hb)qecmmcalﬁnlfbsexaafﬂwdm et&q;stg%g;@fre' no_

ot iR, BRERNRS A TS g RN o
"ﬁ?;ﬁ b HOCOR@I fof g%QS#@*g%“%%@&i&m
Pﬁ%"%&,}&» zrtrgﬁ OCLOMHEH - QE¢0)NECHY),, and

2 (ncm 4-yl , and
§I m@gzol 4- yI

2-(is
Xhoosr—(@g{a’?g' Dp0ir edR8, —NHIz, —CH,NH), LHGRY, -N(CH.),, -

Sube GGk %@%@@#ﬁ%ﬁﬁiﬁ””gﬁmﬁﬁﬁﬁﬁcﬁﬁw,

XQxanbhlegemf—Fy\hm;h.BrrmiduQe phenyl, 2-fluorophenyl, 2-
_@ﬁh 2- et h Iphen |, 2-nmethoxyphenyl,
eg‘ge?{bﬁelnsxéﬁ @?&eph Ehlflﬁ'oreﬂ o by g gxample, -

3 rrechgptym §Phkeqyl , 4-chlorophenyl,
hq and 4 mst hoxyphenyl . A yet
x‘?‘ rt ﬁ"iﬂ@ ;dbr ¢xannpie't-eCN reCHsRs, @ﬁmcméﬂzgﬁer ein

*‘%n'ﬁcﬁ#f’?ﬁ? N PN Bl e psmanon
xWhi ofERIERS y,so,_R azc&xaﬁzpw FSDQHaZ@HFébMJI —S0,CH;, ~

thl a‘éﬁﬁe(?’n‘%#%ﬁg%ﬁ%ge%yl thlgl‘sffggﬂss adizol - 2-yl

oxama 2-yl, oxazol -4-yl, oxazol-5-yl, and
3-nethy|-1,2,4-oxadiazol-5-yl.



Furt her exanples of 5-menber ring R units are
substituted or unsubstituted oxazolyl units having the
wOf 20087002570 One exanpl e of oxazolyl It unitspcralsusesias2s

oxazol -2-y1 units having the fornula: R2 s -r%R3
wherein R2 and R3 are each i ndependently chosen from
i) hydrogen; ii) substituted or unsubstituted Cl-C6

i near, branched, or cyclic alkyl; iii) substituted or
unsubstituted phenyl; iv) substituted or unsubstituted
Cl1-C9 heteroaryl; or R2 and can be taken together
to forma saturated or unsaturated ring having from$
to 7 atons. One exanple of R units includes conmpounds

wherein |4 .,a ts haye the formula: R2 -1-"A wherein
KD s ~KGBr ORenaafeR| F&forgx%mam rS@%s&ﬁﬁQnH,rr@staHs, -

a ropyl (C3),
h- but O RO B R QBN ™ o) kg
wherem each-B lﬂtlsyindémdently hydrogerg stilestiheediopiuesubstitBtad € S, linear, branched,
or cych{: &flsylll rﬁﬁﬁ Ségbyi\:@ %P & lgg%} {o(g@’er Eﬁ é)g%%‘r)x%%ngl{l&n;gge t3» h’/ynng atoms;

R'"™ and RO Ctayé eédﬁ@nd?ﬁ dgeh or IC CC.Plitledt of %ché%ﬂdﬁleﬂ{e index q is
WO 2008/ 00257 07/014823 22 butyl (Ca); and

from 0fa4.3 unit chosen frommethyl (Cl) or ethyl (C2).

PR R SHRBPLE i RSB Sy I S, it o

unSUbStlhltﬁdtM Cro aalhwb@nm GerﬁtbstJartdd Ci-Cy heterocychc or substxtuted or

h f R
unsubs‘ﬁ“l ts7l n%?{étgé’ uhi ts‘x\%gﬂﬁﬁﬂﬁg}’? uﬁr%ﬁ‘&ﬁéﬁ@ﬂ%&%ﬁ afns

substitutedsbpR 13 umtsedqm-hmmngtwﬁnpmaﬁmsuﬁw idlcladbst i tuti ons
hose and -1;

f hal
N( Rl rog}ﬁ*a *?lq ?r gl%ﬁfflky\wékwh a&ﬁeﬂwxli wsexamrzie, methyl (Cy),
d " " I
ISP RBI o s S), SRl GRRofl PRS2 0,

enbod prapsreyb (CH, nbotl 668; :som (COHFE:-butgHE,),- t@d’n’ﬁﬁa (Ca),

ro S B SR Bt
(Cs)s

ii)  —(CR™R*™),0R"; for example, —-OH, ~CH,OH, —-OCHj;, -CH,OCH;, —
OCH,CH3;, —~CH>OCH,CHj3, -OCH,CH;CHa, and —CH,OCH,CH,CHj;

iii)  ~(CR™R)C(O)R"; for example, ~COCH3, ~CH,COCH;, ~OCH,CH,
~CH2COCH,;CHj, ~COCH,CH,CH;, and -CH>COCH,CH,CHa;

iv)  (CR™R¥),C(O)OR"®; for example, ~CO,CH;, -CH,CO,CH;, -
CO2CH;CHj, ~CH2C0,CH2CH;, -CO,CH,CH,CHj, and -
CH>CO,CH,CH,CHj; .

v)  ~(CR¥™R¥™) C(O)N(R'*y; for example, ~-CONH,, ~CH,CONH,, -
CONHCH3, —CH,CONHCH]3, ~CON(CHj3), and -CH>CON(CH;),;

vi)  —~(CR™R*)0C(O)NR'®);; for example, -OC(O)NH,, ~CH;OC(O)NH,,
~OC(O)NHCH;, —CHgOC(O)NHCH;, ~OC(O)N(CH;),, and ~
CHzOC(O)N(CH2)z; :

vii)  ~(CR¥™R¥)N®R");; for example, ~NH;, ~CH;NH,, ~NHCH;, -N(CHs)z, —
NH(CH,CHs), ~CH;NHCHj, ~CH;N(CH3);, and ~CH,NH(CH,CH,);

viiti)  halogen: —F, ~Cl, —Br, and —;



A yet further exanple of R units include units wherein
woBBosis2ydr ogen and R2 is phenyl. A st i péTISIONSI4823

exanple of R units include units wherein R3 is
hydrogen and R2 is a heteroaryl unit chosen from
1,2,3,4-tetrazol-1-yl1 ,1,2,3,4-tetrazol -5-yl,
[1,2,3]triazol-4-yl, [1,2,3]triazol-5-yl,
[1,2,4]triazol-4-yl, [1,2,41triazol-5-yl,
i m dazol - 2-yl, imdazol-4-yl, pyrrol-2- yI
pyrrol -3-yl, oxazol -2-yl, oﬂéZoI 4-yl, oxazol-5-y|,
i soxazol - 3-yl, isoxazol - 4 yl, |soxazol 5- yI

(1, 2, 4]oxad|azol yI

2, 4] oxadi azol
[leﬁ 3, zr%fgﬁe& Ql@’é//lls hatogpm,m s from G g m-mn yB,, for example, -~
t hi oplggne- 2cUp i@s’gﬁ@@h ?‘%hr i sot hi azol - 3-yl,
t ,

i sot hi azo -4 I SOt hi azo t hi azol - 2-yl,

¥hi azo{CRZ%R? )ﬁGNaﬁUIexﬁmple, —CN 2CHLCN, muanmzc&{m

J&}e eé‘tﬁlgfoglgjgf : F,ﬁfgquﬁhglﬁo%@gﬂﬁd' C 2CI‘¥2N02,
xih) oph(ﬂﬂ"?le2 RS0, Eﬂ&@ﬁ'@p]@ %dOzPlAﬂ@tHLgbzﬁxaﬁﬁLéHQf -

udes oxazol 1 units having t

fbr ﬁEI 23 §h3m6ﬁ5mdl féﬁﬂzﬂsH&m@en fr om i)
20 T t
R O9ETR mzyb)m #f ky 3% —-F:Hi&?g (X 68?}61%? or ~

Ilnear branchéed, or’ cycli

unsu bgﬂzﬁgls@ﬁs,p-l‘ﬁéhﬂdismd -rGHzS@J&Hs,t uted or

heri G0l G a5 5 P o, e,

or cychmgdél:yb gebwo Ri'Y usitshmihibettias tﬁgetﬁéiitbﬁzhﬁ H@g cohrprRing 3-7 atoms; R2
ic al ; 11i1) substituted or

204 | near anc 0 cli :
and R 280 e ‘%ﬁg\ﬁbﬁms%/ﬂ g -Gl Y edr i bedached alkyi; the index pis from
0to4. unsubstituted CI- heteroaryl One exanpl e of

ms enbodi nent of unj ts rl%l ates to conpounds
¢ gpseription @%%mﬁeﬂ el RX amjss mayfbeRepresemed bcspedific ring

substitut¢SHE)
ex an‘p%*r&g‘n\ﬂ%e %n seﬁlé%fg?a%éé‘g{vg%ﬁg%’ﬁ g gn’\mgAg%caﬂbq depigted as
either haying thetfomewdaf r om met hyl (C1), ethyl (C2), n-propyl

(C3), iso-propyl (C3), n-butyl %), sec-butyl (C4),"

i so-butyl (C4), and tertghb ). Non-limting

exanpl es of this aspect'%T{RzﬂEcl udes

2- et hyl oxazol -4- yl, 2-ethyl ox&2ol -4-yl,

or as havdag thepfonfula) oxazol - 4-y| and
2- (i so-propyl)oxazol -4-y| . A further exanple of

R units includes co ynds wherei nSFERNj s substituted
or unsubstitute angll , hon-1| i tJ m ypl es of
whi ch i ncl ude [ 2-flu hdnyl, 2- chl orophenyl,

2- et hyl phenyl , 2-®€t howypheny®~53-f | uor ophenyl ,

Both of tﬁe %P OvE %B%e L Istan% egﬁ?lb%:ﬁrg gﬁ?ﬁ% 3 A%Héﬁith %%ﬁgﬁh%n l,agﬁgfl xing.

rret hoxyphenyl . A yet further exanple of R units
RI ludes conmpounds wherein R4 is substituted or
un%bstituted heteroaryl, non-1imiting exanpl es of

RwWhiigale Yeei a%ﬁ]%q?gm I ne 3-yl,
thllazglhﬁgisyl Iiémazo - -%%Itshl?dg

zlrstsdﬁaﬁﬁPwnﬁﬁ 5alzmber15¢ter0@yl4mmswélﬂmfbﬂmﬂledre heylimiting
exampleSd YL elpm,y azol -2-yl, oxazol -4-yl ,
peoxazcl-Jrf Fllﬂ- lém%t hyl -1, 2, 4- oxadi azol - 5-y| . A
)f urt her exarrpl e of Runits relates to oxazol-5-yl
units having the formula: wherein R4 is a unit

chosen from i) hydrogen;, ii ubst i 2gf or
=substituted C1--C6 lin r—,@ntgre'@r cyclic alkyl;




iii) substituted or =substituted phenyl; or iv)

substituted or tnsubstituted Cl1-C9 heteroaryl. An
woeResMezEroof R units incl udes conmpounds wher ei RCRAIS2E)7/014823

hydr ogen. Anot her exanple of R units includes

conpounds wherein R4 is a unit chosen from net hyl

(C1), ethyl (C2), n-propyl (C3), iso-propyl (C3),

n-butyl (C4), sec-butyl (Cs), iso-butyl WO

2008/ 002570PCT/ US2007/ 014823 24 (C4), and tert-butyl

(C4). Non-limting exanples fg this aspect of R

i ncl udes 2- net hyl oxazol - 2- et hyl oxazol - 4-yl,

2- (n-propyl)oxazol -4-yl, and

2;(iso-propy|)oxazo|-4-y|. A further exanple of

BJunits includes conpounds wherein R4 is substituted

or unsubstituted phenyl, non-lg mting exanpl es of

whi ch include phenyl, 2-fl ?g/\i3-chloropheny

2- met hyl phenyl , 2-net hoxyphe (_#hrophenyl

3-chl orophenyl, 3- nethyl phenyl, ’3 met'hoxyphenyl ,

4ii¥ | uor ophenyl, 4-chl orophenyl, 4-nethyl phenyl, and 4-

nmet hoxyphenyl . A yet further exanple of Runits

i ncl udes conpounds whe. SiuHF Etigzgior

unsubsti t ut ed heteroaryl yti es of

whi ch include thiophene-2-yl°, thiophene-3-yl, "’

i azol - 2-yl, thiazol-4-yl, t hi azoI-5-yI,

2, 5- dlnethylthiazol-4-yl 2 4,di met hyl t hi azol -5-yl, 4-

et hyl t hi azol - 2-yl , oxazoli%-*? éggnﬂﬂy
oxazol -5-yl, and 3 nmet hyl -oi% /;g 5-yl. A yet

further exanple of 5-nember rfhg R unlﬁs incl udes
sybstituted or unsubstituted [1, 2, 4] oxadi azol y1 units
having the fornula: O --3-'" NO NR4. One

exanpl e of [1Z§L%§?§%9Ia20| R units |ncIude§ Nw
[1, 2, 41loxadi a M L-1
R2 N-C) wherei h R=S uﬂ%se dﬁ?_ droge —Jll)
sybstituted or unsubstituted C-C8 Ilnear br anched,
P cyclic alkyl; iii) substituted or unsubstltuted
phenyl ; or iv) substituted or unsubsﬁltuted Cl-c4
het eroaryl; One exanple ofNRD;u%g S ‘nnludes units
wherein R2 is hydrogen: erNexaane

i ncludes R units wherein |s’a unﬂf chosen from

wi#) hyl (Cl), ethyl (C2), n- propyl (C3), iso-propyl
(C3), n-butyl (C4), sec-bytyl (CA) |so butyl (C4),
and tert-butyl (C4); ,ﬁ’ﬂbos_,g @S%s;@rom
met hyl (Cl) or ethyI [i es of
this aspect of R |ncIudes ’

Bipret hyl [ 1, 2, 4Joxadi azol - 2-y1,

5-ethyl[1, 2, 4] oxadi azol - 2- legﬂ

propyl [1, 2, 4]oxad|azol an

5-cycl opropyl [ 1, 2, 4]0xadtﬁ%&<§ 'f}Vé;,J

2008/ 002570PCT/ US2007/ 014823 25 ' A further
&lanpl e of Runits includes units wherein R2 is a
substituted al kyl unit chosen saigl_substitutions
chosen from 6L1

x)

<3, +-CF <

x1)



or with Zub®ithid P E%gm@ﬂﬂt sl 7S FPROER

i) halogen: -F, -d, -Br, and -1; ii) -N(R11)2; and
woi20dg)o029RL | ; wherein each It" is independenp¢wus2007/014823
hydrogen or C -C4 |inear or branched al kyl .
Non-limting exanples of units conprising this

enbodi nent of R includes: -CH2F, CHF2, -CF3, -CH2CF3,
-CH2C1, -CH20H, -CH2OCH3, -CH2CH2OH, - CH2CH2QOCH3, -
CH2NH2, - CH2NHCH3, - CH2N(CH3)2, and - CH2NH(CH2CH3). A
yet further exanple of R units includes units wherein
R2 is phenyl. A still urther exanple of Runits
i ncludes units wherein R2 is a heteroaryl unit chosen
from1l,2,3,4-tetrazol-1-y1 ,1,2,3,4-tetrazol -5-yl,
[1,2,3]triazol-4-yl, [1,2, 41t -4- o ’
[1,2,4]triazol-5-yl, imda2zoly2: I,'T%{Qézol-4-yl,
pyrrol 2-yl, pyrrol-3-yl, oxazol 22-yl, oxazol -4-yl,
#hzol -5-yl, isoxazol -3-yl, isoxazol-4-yl,

i soxazol -5-yl, [1, 2, 4]oxad|az@ -3-yl,

[1, 2, 4] oxadi azol - 5- yI [1,?@ad1§az@-yl,
furan 2-yl, furan-3- yI t hf op e- Z- yIN\==

'ophene-3-y|, isothiazol-3-y|, i sot hi azo1l- 4- yl,
sot hi azol -5-yl, thiazol-2-yl, thlazol 4- yI

[
o L 2 e e o 2 1
i adi azo ndg [ aﬁr&%g%ﬂ y
Speci fic exanpl es of 12 Gﬁlbs I nc uni t erein R2
%i®) t hi ophene-2-y1 or thi ophene- 3- yI. Anot her exanpl e
of Runits includes [1,2, 4]oxadiazol 5-y1 units having
the formula: N whereLgrﬁgN hose SL;
hydrogen; ii) substit
i near, branched, or cycl§c’alkyl IPI su ptuted or
o)substi tuted phenyl or iv) substltuted or
unsubstituted Cl -C9 heteroar One exanple of Runits
i ncl udes conpounds mher Qﬁi}
Anot her exanple of R un| oun s wherein
R4 is a hit chosen fron1nethy|’ Cl) eth (C2),
Tﬁﬁ;opyl (532 llﬁgﬂgropyg (Sﬁ} n-butyl (CO sec-buty
, 1so-buty , an
2008/00257OPCT/USZOO7/014823,2§Lﬂ§;3;.butyl (Ca).

Non-limting exanples of this ‘s of R includes
3 neth ?ﬁl 2, 4] oxadi azol -5- vyl ,

ezemg_ﬂypa‘ijm@p: Eetgqoaryl rings can be substituted with one or more

s“bsnt“tgs f‘”hg’& yléﬂf%ﬂéée?%?gg%? q#?/‘l,'p ane A further

ds wherein R4 is

I Méh-1imting
: -quorophenyI 2-

exanple of R units includes cong
substituted or unsubstityted
exanpl es of mhlch0|Q§I
chl or ophenyl , 'Xﬁ 5 Xz met hoxyphenyl,
3- quorophenyI § ch oropheh@l B- nethylphenyl
3- nethoxyphenyl 4- fHuorophenyI 4- chl or ophenyl ,

et
further exanple of Runits |ncIudggag%ibrwﬁggﬁ%hereln
R4 is substituted or unsubsti tyrt™® oaryl,
non-limting exanples Q Ri’ [ i ophene- 2-yl ,
t hi ophene- 3-yl, ot I af y
t hi azol - 5-yl eyl tivazol -4-y
2, 4- dlnethyltﬂ$azo Y- 5- yl, B. e%hylthlazol 2-yl,
oxazol - 2-yl, oxazoH-4-yl, oxazol-5-yl, and

R M T T




H3C CH3; OCH3 /Cr- ;NNt:NNN , WO

2008/ 002570PCT/ US2007/ 014823 27 Vi) vii) |/ CH3
woHB€02570 R units can conprise 5-nmenber het epotyshios/014823

rings. Non-limting exanpl es of 5-nmenber heterocyclic

rings include: i) -ffrm WO

2008/ 002570PCTI US2007/ 014823 28 v)

17

L = 4XT

One example of a thiazolyl R unit includes thiazol~2-yl units having the formula:

N ~R?
<L
[3] R3
wherein R? and R? are each independently chosen from:

i) hydrogen;
il) substituted or unsubstituted C;-Cs linear, branched, or cyclic alkyl;
fii) substituted or unsubstituted phenyl;
iv) substituted or unsubstituted C;-Cy heteroaryl; or

R
R3

R? and R® can be taken together to form a saturated or unsaturated ring having from 5 to 7 atoms.

One example of this R unit relates to units having the formula:

2
<1
N
wherein R? is hydrogen and R? is a unit chosen from methyl (C)), ethyl (C3), n-propyt (C3), iso-
propyl (Cs), n-butyl (Cy), sec-butyl (Cy), iso-butyl (C4), and tert-butyl (Cs).
Another example of this R unit relates to units wherein .
R?is a unit chosen from methyl (C,), ethyl (Cs), n-propyt (Cs), iso-propyl (C3), n-butyl (Cy), sec-
butyl {Cy), ise-butyl (Cs), and tert-butyl {Cs); and R? is a unit chosen from methyl (C)) or ethyl
(C2). Non-limiting examples of this aspect of R includes 4,5-dimethylthiazol-2-yl, 4-ethyl-5-
methylthiazol-2-yi, 4-methy}-5-ethylthiazol-2-yl, and 4,5-diethylthiazol-2-yl.
A further' example of this R unit relates to units wherein R> is hydrogen and R%is a
substituted alkyl unit, the substitutions chosen from:
i) halogen: -F, -Cl, -Br, and —I;
i)  -NR"); and
iii) -OR';
wherein each R is independently hydrogen or C;-C4 linear or branched alkyl.
Non-limiting examples of units comprising this embodiment of R includes: —CH,F, -
CHF,, ~CF3, -CH2CF3, -CH>Cl, ~CH,0H, —-CH,0CH3, ~CH2CH20H, ~CH2CH>OCH3, —
CH;NH;, -CH;NHCH3, -CH;N(CH3),, and ~CH,NH(CH,CH;).




vi) --/ ;RN\, and. vii) R units can conprise
wotoosero heterocyclic rings. Non-limting eXFO’p/!USﬁ)oﬂffjmszg,
6-member heterocyclic rings include: i) 74.4N"'27 00

, 011i) iv) G5 1tisil4) H,. R units can
conpri se 6-nmenber heteraryl rings. Non-limti ng
exanpl es of 6-nenber heteroaryl rings include: WO
2008/ 002570PCT/ US2007/ 014823 29 i) ii) 1.3,14111
MN ; ;and iv) ;Isir (I? Ae_xa_nple of
6- menber heteroaryl ri ngs [ nl | udes pyrimdin-2-yl
units having the formul a:

A yet further example of R units include units wherein R® is hydrogen and R? is phenyl,

A still further example of R units include units wherein R® is hydrogen and R?is a
heteroaryl unit chosen from 1,2,3,4-tetrazol-1-yl »1,2,3,4-tetrazol-5-yl, [1,2,3}triazol-4-yl,
[1,2,3]triazol-5-yl, [1,2,4]triazol-4-yl, [1,2,4]triazol-5-yl, imidazol-2-y], imidazol-4-yl, pyrrol-2-
yl, pyrrol-3-yl, oxazol-2-yl, oxazol-4-yl, oxazol-5-yl, isoxazol-3-yl, isoxazol-4-yl, isoxazol-5-yl,
[1,2,4]oxadiazol-3-yl, [1,2,4]Joxadiazol-5-yl, [1,3,4]oxadiazol-2-yl, furan-2-yl, furan-3-yi,
thiophene-2-yl, thiophene-3-y}, isothiazol-3-yl, isothiazol-4-yl, isothiazol-5-yl, thiazol-2-yl,
thiazol-4-yl, thiazol-5-yl, [1,2,4]thiadiazol-3-y], [1,2,4]thiadiazol-5-y1, and [1,3,4]thiadiazol-2-
yl.

One example of R includes units wherein R? is thiophene-2-yl or thiophene-3-yl.

Another example of R units includes thiazol-4-yl units having the formula:

Ne R
=l

wherein R* is a unit chosen from: -

i) hydrogen;

i) substituted or unsubstituted C;-Cg linear, branched, or cyclic alkyl;

iii) substituted or unsubstituted phenyl; or

iv) substituted or unsubstituted C;-Co heteroaryl.

An example of R units includes compounds wherein R? is hydrogen.=

Another example of R units includes compounds wherein R* is a unit chosen from
methyl (C,), ethyl (Cy), n-propyl (Cs3), iso-propyl (Cs), n-butyl (Cy), sec-butyl (Cy), iso-butyl
(Cs), and zere-butyl (Cy). Non-limiting examples of this aspect of R includes 2-methylthiazol-4-
yl, 2-ethylthiazol-4-yl, 2-(n-propyl)thiazol-4-yi, and 2-(iso-propyl)thiazol-4-yl,

A further example of R units includes compounds wherein R* is substituted or
unsubsntuted phenyl, non-limiting examples of which include phenyl, 2-fluorophenyl, 2-
chlorophenyl, 2-methylphenyl, 2-methoxyphenyl, 3-fluorophenyl, 3-chlorophenyl, 3-
methylphenyl, 3-methoxyphenyl, 4-fluorophenyl, 4-chlorophenyl, 4-methylphenyl, and 4-
methoxyphenyl.

A yet further example of R units includes compounds wherein R* is substituted or

unsubstituted heteroaryl, non-limiting examples of which include thiophene-2-yl, thiophene-3-yl,




wherein R2, It and R4 are each independently chosen

from i) hydrogen; ii) substituted or unsubstituted
woQuogi®2$mnear, branched, or cyclic al kyl; iiiPCT/US2007/014823
substituted or unsubstituted phenyl; iv) substituted

or unsubstituted 0l-C9 heteroaryl; or R2 and R 3 or R3
and R4 can be taken together to forma saturated or
unsaturated ring having from5 to 7 atons. Another
exanpl e of Runits includes units having the fornula:
ett...sTIiN R2 WD 2008/ 002570PCT/ US2007/ 014823 30
wherein R3 and R4 are both hydrogen and R2 is a unit
chosen fromnethyl (Cl), ethyl (C2), npropyl (C3),

thlazol-égl ﬁnﬁ%{#(é}ﬂcé}azgﬂ gbﬁgts ré@p vl tfi%g?lbg-ty 2 ¢§~dlr2r¢}hylﬂ'gazol-5-yi 4-
ethylthRé6INPIYE oxeFol R -Y1) bk&dlﬂﬁ%lugfaz‘dp E f %@% ﬁieﬂ"zﬁ‘)% Fh %x%t?‘:giol-s-yl

are chosen from net ropyl

thar spgmpleas)S-menther ying RGits meluédmm:jobtxt@féﬁ) or unsubstituted

tert butyl (C4); and R4 is
1m1daz?]I§PuB't§I¥Jmf§)%)yfo F’ng exanpl es of this aspect of R

|ncI udes 4, 5- di et hyl pyrlmd|n 2-yl,
4, 5-di et hyl pyrim di n-2-yl,

4- et hyl - 5- et hyl - pyr Ujs:

4- et hyl 5- et hyl - pyrT i ng2-yl. or ——<\/ et further
exanpl e of R units inclN¥de™shmits where B4 is

hydrogen and R2 and R3 are chosen from i) hal ogen:

One ex@nple @iimidazsiy] R ii}s inblpBasl nfidaz)d-jlivinits haRng the formula:
wherein each R' is independently_ hydrogen or Cl- 54

i near or branched al kyl Bt ng exanpl es of

units conprising this er?b% memt of R includes: -CH2F,
CHF2, -CF3, -CH2CF3, -CH2CL,j- , - CH20CH3,

- CH2NH2 - CH2NHCH3,
wherein %efa%%gaﬁﬂy A yet further

gxanphgd@kedR Units includes uni ts vvher ein R2 or R3 is
substltut ed henyl and R4 is hydrogen. _ A still
fl rt h&gb %ﬁa@gp@umbmmm ¢1sCi hindandwancheil; o wyiche alksl; R4

hy a heteroaryl unit chosen
lﬁ gﬁ%ﬁgﬁ r az%Fmﬂe%fi'enil 2,3,4-tetrazol -5-yl,
{vi 2 %hstlhnmbby ms;absuthﬂedmﬁc}:& hetefbailyi Emyl
R2 and f{i c%’a‘# ﬁaf(l aég hraﬁr" d@ 1 2 lg.%tte{:l Iﬁ?ﬁggturgédwng having from 5 to 7 atoms.
Oyé ERdmple W R ﬁi&ﬁsziﬁb}uaeé’éomm@ byhérerd R @ﬁ@ mbe Bievbrmula:

I soxazol - 3-yl, |soxazol-4 yI I soxazol - 5-yl
[1,2,4]oxad|azol 3-yl, di azol - 5- yI
[1, 3, 4] oxadi azol - 2-yl , n- yl, furan- 3- yI
thiophene 2-yl, thlophene };sothlazol yI

st hi azol - I sot hi azol - , thiazol-2-yl,

wherelntﬁm ig hyd rogexn, pm'Y Rﬁ iS5 wirit ghosen ﬁ{g;_n Qle!liyi [ﬂiadcthylc(lcq)?; aygropyl (Cs), iso-
| .
propy! (Ghy BITCRELEZ0S D00 a8l lods il Pu N Rl i o

mmhﬂm;e efl Rhunitp h}gmﬁieﬁ-cyﬂlpaﬁﬁﬂs\lhhlﬁreinmm ﬁllﬁllt chosen from
methyl (&',hjc %ﬁ}yg E@gh{é%g)}w ?@r {sm%g Y 3058 p-l}utylil ?bg)? séc—l;autyla(ccg), iso-butyl
(Ca), and e t-BitgPEREMA- Bl’ﬁﬁ)ﬂrdﬂ?i! dnoeeaner'n methyl 1(C % o%etg%(gﬁ) Non-limiting

t.hi ophene- 3-y i m din- an
example§ Q%E,}w ASPSFLRER }qcluci/qg 3~ pimlqﬂl @@aqvlﬂ-gh dedth - Fraetindimidazol-2-yl,

4-methy§le@tydidhithodil -2-
T R etk %ﬂi‘gg’?u‘g%ﬂ azol-2-yl.
An example of R units includes compounds wherein R is hydrogen and R*is a
- substituted alkyl unit chosen, said substitutions chosen from:
i) hatogen: ~F, —Cl, -Br, and -I;




31 i) ocH3 ...43o0cgis oo. R units can al so
woQoismnese fuse ring heteroaryl units. . Non- | i nk¢1/082007/014823
exanples of Runits include: i) 7 iv) WO _
2008/ 002570PCT/ US2007/ 014823 32 vi) _ Runits
that are fused heteroaryl rings can be optionally
substituted by one or nore independently chosen
substitutes for hydrogen as described herein above. Z
Units Zis a unit having the formula: (L), rR wherein
111 is chosen from i) hydrgﬁ%n; i1) substituted or
unsubstituted Cl-C6 |linear, branched or cyclic alkyl;

i)  -N®R'");and

i) -OR',
wherein each RY! is independently hydrogen or C;-Cy linear or branched alkyl.
Non-limiting examples of units comprising this embodiment of R, includes: —CH,F, -
CHF;, ~CF3, ~CHzCF3, -CH;Cl, ~-CH,OH, —-CH,OCH3, ~CH,CH,OH, —CH,CH,OCHj3;, ~
CH>NH,, -CH,NHCH;3, -CH;N(CHj),, and —CH,NH(CH,CHs).

A yet further example of R units include units wherein R’ is hydrogen and R? is phenyl.

A still further example of R units include units wherein R? is hydrogen and R%is a
heteroaryl unit chosen from 1,2,3,4-tetrazol-1-y1,1,2,3,4-tetrazol-5-yl, [1,2,3]triazol-4-yl,
[1,2,3]triazol-5-yl, [1,2,4]triazol-4-yl, [1,2,4]triazol-5-y1, imidazol-2-yl, imidazol-4-yl, pyrrol-2-
¥l, pyrrol-3-yl, oxazol-2-yl, oxazol-4-yl, oxazol-5-yl, isoxazol-3-yl, isoxazol-4-yl, isoxazol-5-yl,
[1,2,4]oxadiazol-3-yl, [1,2,4]oxadiazol-5-y1, [ 1,3,4]Joxadiazol-2-yl, furan-2-yl, furan-3-yl,
thiophene-2-yl, thiophene-3-yl, isothiazol-3 ~yl, isothiazol-4-yl, isothiazol-5-yi, thiazol-2-yl,
thiazol-4-yl, thiazol-5-yl, [1,2,4]thiadiazol-3-yl, [1,2,4]thiadiazol-5-y], and [1,3,4]thiadiazol-2-
vl '

One example of R includes units wherein R? is thiophene-2-yl or thiophene-3-yl.

Another example of R units includes imidazol-4-yl units having the formula:

Naw ~R*
e .

wherein R* is a unit chosen from:

i) hydrogen;

ii) substituted or unsubstituted C,-C; linear, branched, or cyclic alkyl;

iii) substituted or unsubstituted phenyl; or

iv) substituted or unsubstituted C;-Cy heteroaryl.

One example of this embodiment of R units relates to compounds wherein R® is
hydrogen. '

An example of R vnits includes compounds wherein R* is hydrogen.

Another example of R units includes compounds wherein R? is a unit chosen from
methyl (C,), ethyl (C,), n-propyl (Cs), iso-propyl (Cs), n-butyl (Ca), sec-butyl (Cy), iso-butyl
(Ca), and ter¢-butyl (Cy). Non-limiting examples of this aspect of R includes 2-methylimidazol-
4-yl, 2-ethylimidazol-4-yl, 2-(n-propyl)imidazol-4-yl, and 2-(iso-propyl)imidazol-4-yl.




iii) substituted or unsubstituted C6 or Cl10 aryl;

| hr)substituted or unsubstituted Cl1-C9 heterocyclic
wOorzesg®m2s70r v) substituted or unsubstituted Cl - 88T/10S2007/014823

het eroaryl rings. One exanple of 12.1 units

i ncl udes substituted or unsubstituted phenyl (C6 aryl)

units, wherein each substitution is independently

chosen from hal ogen, Cl1-C4 linear, branched al kyl, or

cyclic alkyl, -OR', -CN, -N(R11)2, -CO2R11

-C(0O)N(R11)2, -NR11C(0)R11, -NO2, and - SO2R11; each

R11 i s independently hydrogéﬂ; substituted or

unsubstituted C1-C4 |inear, branched, cyclic alkyl,

al kenyl, or allcynyl; substituted or unsubstituted

phBwiier exanipla 2§ R urdis inclader compousds whersin Rhisewubstituted or

RGBS HATRESPUA RSt Phppe:

chlorophtny®) 2-mdthy§phem§»|l lﬂﬁ&ﬂmbﬁhéﬂyutieﬂuﬁﬁpw Ealéhlbﬁ)pﬁ&gﬂ en.

meﬂlylgf!{e?lﬁj ﬁtﬁgm%l g—f&.]o?qqgmn&g ﬁ@;.pgql)rgg é:l)‘llcj)l %Jethylphenyl, and 4-

methoxgpKerdl.f | uor ophenyl 3, 5- difluorophenyl,
2 chlorophenyl chlorophenyl 4- chlorophenyl

@?‘WEWR ugityinclydghrempends yrherein R is substituted or

unsubsﬁ'mﬁedg'lregé)%é Bﬁ rli‘ﬂé]unée?%igk% Wéﬂ @c&d?ﬁ‘g @ﬁ%g%-?ﬁ biophene-3-yl,

thiazo}-2- ﬁmyph@miazo}zs-&l Q,thethy]}ﬂhemm-yl;%z A-dimethylthiazol-5-yl, 4-

cthythipeg I SKRT Y, ofi2ob il et P gBe Sty dbeighezol-5-y1.

Fah i lﬁ(bf@améﬁﬁ‘)brl%ﬁ%k&:tﬁﬂ@%?@éhb&ﬁﬁi@ﬁﬁﬁ%ﬁbsnmted oxazolyl
2-fl uorop enyl 3- Buor ophenyl, 4-fl uorophenyl,

units haying the fosmtapheny! , 2, 4- di f1 uor ophenyl ,
2,5-di fl uorophenyl, 2,6-difluorophenyl,
3, 4-di fl uorophenyl, 2,3, 4- trlfluorophenyl
2,3,5-trifluoro R 2, 3,6-trpll E‘fophenyl
2,4,5- trlfl heﬁy 2r4, rijll uorap nﬁ
2-chl orophenyl 13 C x)rophenyl Nchl or opheny®

2, 3- dlchlorophenyl 2 4- dlchlorophenyl

POnb egarapleafaxhzolyl R uaitdirdhadel okes@nyllunits having the formula:
3, 4-di chl orophenyl, 2,3, 4- trlchlorophenyl

2,3,5-trichlor ophenyl ga_éﬁ hl or ophenyl
2,4,5-trichl orophenyl, 3 Irl chl or ophenyl and
2,4,6-trichl orophenyl . NA Yt further exanple of
h L3 gﬁé gﬁﬂﬁ aryl units chosen
¥ eren&o!rihﬂizﬁ a"“‘?‘%&?} @i’ H‘%%gl enyl, 4-nmethyl phenyl,

ia 3- dhydsbpeni; phenyl 2, 4-di net hyI phenyl, 2, 5-

5) oL RRSRYLe SRR DL PREOY e, or cycto gl

m)l mesupstipfiedy? unsabauﬁtearpheﬁﬂhyl phenyl,
4, 5-tri met hyl pheny 6- trlneethylphenyl 2-

P hyI ﬁﬂvéﬁwted st@tSHWﬁtmé .nyrCs beteroalssHeny | |

R%and %T cs hyI phenyl ﬁ%}m% %ﬁ%%ﬁy?%é g't%}fa%n&i;r/?r’tﬁ to 7 atoms.

Ong cxampleof Mrptsenglndeszqm@mds wihieseipRamyts have the formula;
2,3,6-triethyl phenyl, 2,4,5-triephyl phenyl,
2,4,6-triethyl phenyl, 2-isg yI phenyl , 3-

i sopropyl phenyl, and 4-T<€0 | phenyl . : Anot her

still further exarrpl e of Rl I‘hnl t® i ncl udes substituted
wherem@ﬁ’ i8hylirdgth bisd KPS init Eﬁﬁ@e’ﬁ)'ﬁ%ﬁ hRARDEOY! eth - ~
I\I-%lfretog | am no) phen 2- (N, N-di rre?EM F ('S’{)n]%roPyl (Ca), iso

propyl @*)( N&‘MK ﬁ%-bmhsﬂ?g z.za@mmmemwmmﬂ)(mnw
|
( N N d| S g%%ﬁgt%l'rgﬁﬁcl%é EE W%y is 2 ﬁrg)t c%osen from methyl (C1),

ethyl (C3), PNWPIII(@B];] ysoepropy) (G nybutyM(Caa neabplyb(G), Iso-butyl (04) and tert-
4- ( N- et hyl am no) phenyl, 4-(N, N-di net hyl am no) phenyl ,
4('Net hyl ar ni no) phenyl , and 4- (N, N-di et hyl am no) phenyl .
B.' can conprise heteroaryl units. Non-limting
exanpl es of heteroaryl units include: 34 1-N-r( ;;




.N ;N ; X) WD 2008/ 002570PCI 71JS2007/ 014823 35
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het eroaryl units can be substituted or unsubstit uted.
Non-limting exanples of units that can substitute for
hydr ogen i nclude units chosen from i) Cl1-C6 |inear,
branched, and cyclic alkyl; ii) substituted or
unsubsti tuted phenyl and benzyl; iii) substituted of
unsubstituted Cl-C9 heteroar%36 iv) -C(0)R9; and v)
-NHC(0) R9; wherein RO is C | i near and branched
al kyl; Cl1-C6 |inear and branched al koxy; or-
NHCH2C(Q)R19 R19 is chosen from hydrogen, nethyl,
buty! (@) and Riis @ unetchosert from methyl (A oeathyi(G). oNoﬁZ-]:lmxdahngamples of this

aspect &PR %lﬁds ?hu?ﬁltm%ﬂyg(ﬁ:éﬁ#-z-ﬁsﬁ gﬁrxsum hg%s 12 1 g-methyl-s-

ethyloxlamldayl, wihd 4Sediethyiokhzoladidl.t ert - DL but yl . ] Anot ge Ly
le of R1 incluydes units_t are substitute
& fether gampls pt B das HdRsaHtS 108 Bydrogen and R% is a

subsnunéwmﬁylrmﬁh&m@,ae Bid RBEitRROFY hosetPRbi: Ut lons are chosen

1)r om %Ql(aggxg ~—r{?0 r—%l -Br, and —;

ii)  -NER™My; and

i) -OR'};
wherein each R" is independently hydrogen or C;-C4 linear or branched alkyl.
Non-limiting examples of units comprising this embodiment of R includes: ~CH;F, -
CHF;, —CF3, -CH>CF3, ~CH,Cl, ~CH20H, —CH»,OCH3;, —CH>CH,OH, —CH,;CH,OCHj3, -~
CH:NH,, ~CHaNHCH3;, —CH;N(CHj;),, and —CH>NH(CH,CH3).

A yet further example of R units include units wherein R is hydrogen and R? is phenyl.

A still further éxample of R units include units wherein R? is hydrogen and R% is a
heteroaryl unit chosen from 1,2,3,4-tetrazol-1-y1 ,1,2,3 4-tetrazol-5-yl, [ 1,2,3]triazol-4-y1,
[1,2,3]triazol-5-yl, [1,2,4]triazol-4-yl, [1,2,4]triazol-5-y], imidazol-2-y1, imidazol-4-yl, pyrrol-2-
yl, pyrrol-3-yl, oxazol-2-yl, oxazol-4-yl, oxazol-5-yl, isoxazol-3-yl, isoxazol-4-yl, isoxazol-5-yl,
[1,2,4]oxadiazol-3-yl, [1,2,4]oxadiazol-5-yl, [1,3,4}oxadiazol-2-yl, furan-2-yl, furan-3-yl,
thiophene-2-yl, thiophene-3-yl, isothiazol-3-yl, isothiazol-4-yl, isothiazol-5-yl, thiazol-2-yl,
thiazol-4-yl, thiazol-5-yl, [1,2.4]thiadiazol-3-yl, [1,2,4]thiadiazol-5-yl, and [1,3,4]thiadiazol-2-
yl. |

One example of R includes unifs wherein R? is thiophene-2-yl or thiophene-3-yl.

Another example of R units includes oxazol-4-yl units having the formula:

/ (@)
e{\;km

wherein R? is a unit chosen from:

i) hydrogen;

if) substituted or unsubstituted C;-Cg linear, branched, or cyclic alkyl;

iii)  substituted or unsubstituted phenyl; or

iv) substituted or unsubstituted C-Cy heteroaryl.

wherein R* is a unit chosen from:




1) halogen; ii) C-C3 alkyl; iii) C-C3 al koxy; iv)

-CO2R11; and v) -NHCOR16; wherein R11 and R16
woepoes/agio | ndependent |y hydrogen, nethyl, or echwgs2o0700s23
2008/ 002570PCT/ US2007/ 014823 36 Anot her exanpl e

of Rl relates to phenyl and benzyl units substituted
by a carboxy unit having the formula -C(0)R9; R9 is
chosen from net hyl, nethoxy, ethyl, and et hoxy.
A further example of R includes phenyl and benzyl
units substituted by an amﬁ? unit having the formul a
-NBC(0O)R9; R9 is chosen fro thyl, nmethoxy, ethyl,
et hoxy, tert-butyl, and tert-butoxy. A yet

r exanpl e of Rl includes phenyl and benzyl units
éﬂbstl }G’F‘&F“by one or nore fluoro or chloro units. L

|,%( a léuﬁgtg%g%s}lb | IE‘:; El g‘dﬂe& aéaﬂf{é%(} e cychc alsryl

i o) [sebstitated, quymsm]:)stl;uted phenylor - - SO2[ C( R82R8bAz-

V{%Le: n epeng%ﬁ%&%%fm%gf &ggﬁt o5 bI CIRS?:4 23835% u?[eg

@neexanipié of thivembidinent 6TR bhamfdmes ) dorhpouhlé Wherein R is
substituted or unsubstituted aryl; iv) substltut ed or

substituted heterocyclic rlngs V) substituted or

et t ﬁﬁﬁ;:ﬁ di
vll\.}ﬁﬁx y‘?légﬁﬁqlzr@grugagaa]%h&i penﬁha%ﬁly frglrfJ]dI’ik% gn4| C'(Ie'ﬁe
Anathen gxempleriifiyniteinghider compounls witeeeinRds 2 mditxhosensrom

dex
moity P o), PRI R, TP oo iBleR (9 iy P po-bury
(Ca), mt:bwtd:my!s(t @prultaﬂglndalag lexhﬁplleh eftﬂnm%d@ebm% Eéﬁ,%d%& grﬂqétﬁy;oxazol 4-
[ cludes |lin unj ts. havin e formul a:

v, Z‘etﬁaﬂgi“’eﬁc’ﬂ"‘% PRI r‘?’ sﬁ!ﬂf&%ﬂvetmw xazol-4-yl.
WEIHBSF Edaiis1d of REIRILs in@l8ksibRRIdnh @ﬁ Tﬂnﬁﬁﬁgﬁl{l&h%q

het ergaryl, said substitutions for

unsubsfigted Rhenyl nandimitiog enmnplsﬁpfw)uo@m@ade phwi 2-finawophary], 2-

chloropﬁ@xg)rr]lgﬁ' %é@l@ﬁ%iz h1| i .“?‘9@?‘%? i u?orgp% Eﬁbﬁbé’tﬂu%‘ﬁﬂ% -
methylphpn@ 3traethonpphehyl, Axfluor6itEniA] é-chidmdphgnyl, MGy eay], and 4-
methoxyphenyl.

hydrog

A yet further example of R units includes compounds wherein R* is substituted or
unsubstituted heteroaryl, non-limiting examples of which include thiophene-2-yl, thiophene-3-yl,
thiazol-2-yl, thiazol-4-yl, thiazol-5-yl, 2,5-dimethylthiazol-4-yl, 2,4-dimc-;thylthiazol-5-y1, 4-
ethylthiazol-2-yl, oxazol-2-yl, oxazol-4-vl, oxazol-5-yl, and 3-methyl-1,2 4-oxadiazol-5-yl.

A further example of R units relates to oxazol-5-yl units having the formula:

+C1

wherein R* is a unit chosen from:

i) hydrogen;

ii) substituted or unsubstituted C,-Cs linear, branched, or cyclic alkyl;

i)  substituted or unsubstituted phenyl; or '

iv) substituted or unsubstituted C;-Cy heteroaryl.

An example of R units includes compounds wherein R* is hydrogen.

Another example of R units includes compounds wherein R? is a unit chosen from
methyl (Cy), ethyl (Cz), n-propyl (Cs), iso-propyl (Ca), n-butyl (C,), sec-butyl (Cs), iso-butyl




WO 2008/ 002570PCT/ US2007/ 014823 37 wherein R16 is
woQhesdw2370near and branched al kyl; Cl1-C6 | i neapCEUS2007/014823

branched al koxy; or- NHCH2C(0)R17; R17 is chosen from

hydrogen, nethyl, ethyl, and tert-butyl; the index x

is 1 or 2. Anot her exanple of L units includes

units wherein a first R6s unit chosen from phenyl,

2-fl uorophenyl, 3-fluorophenyl, 4-fluorophenyl,

2, 3-di fl uorophenyl , 3,4-difbuorophenyl, 3, 5-

di f 1 uor ophenyl, 2-chl orophenyl, 3-chl orophenyl,

4- chl orophenyl, 2, 3-dichl orophenyl, 3, 4-

Prdey] - di chl or,oph |, 2-hydroxyphenyl,
() "‘?‘ﬁ’?ﬁ%’i’%@% r,"ﬁgg %?W?%?ﬁ% aEPe%S’% M%ﬁéﬁi}-mthyloxazol-m
yl, 2-etiglonaznbayph 2 (v bropdt) oA eRAY- (s ?b;?ii/i Hﬁ‘%‘r?.)&y}ﬁhen)/' ,
iéﬁh%j met h%ﬁ)ﬁ.enyl ., and 3, 5-di net Ro .y.p)he‘;n.y ca
second RSP iUt dnghyles sompaumborereinR 4is substituted or
unsubstityed 1, o-lRFPE intbléd JHd 0 vi ng.the
- %or g{qf gn:iy 00HG ; Af lﬂ%dtmmg?(%‘%deé@}m P ?f#@f"%@?’l& 2-
choroppeYS2-REhyiphenyla3-raethpxybenyles dluoraphengl, Bhalorbhoayl, 3-
thyl J WNCETTo sulst | ed heteroaryl unit_as
e ypgl g‘?ﬁ’r? bed h& fe'?‘w?’aﬁg‘\‘?&é*.&’ﬁg‘i?’gtﬁ?f%"f‘%@re}@xmtéyleherwl, and 4-
methoxyphenyldes units having the formula: wherein R6s and Ra
I n agnd.the.index x is equal to 1 or 2; said :
X A B YO0 SR s Moo rpmponee WhoreincR DisGhiniEed or
unsubstifyted heteroard greligitide &bintes i £.8. havin
thiagol %o la:, - C(Q)] 1 %%1276 p%?é‘(}gi)’mgg ‘ﬁﬁé". tﬁﬁ“’i’ge %%‘YL%@*‘W&YL
18205 'VQﬂﬁWlﬁg&]t FO1ONd, 2-Aukisacthyltbiasojrbiyl, 2ot-BinasthiAthi Sl $-y1, 4.
thylthiaz6i-2-S/1 Jxas§1 - a7 0) -y~ angd ii ,
S Of-):CH2CH2[CB( ];’?%Adl)s‘;t ¥‘F§’9¥Z§F?§i#ng£aw "d%z’i-OEMIﬁ@l-S-yl-
A velifuber example ofSH mgm@c\ﬁngﬂ_fWt&iﬁ?pludesdsuggtétuted or unsubstituted
: o erein an are
[1’2’4]0%@d#g§g%%%§§?§%he@g§u\?f is equal to 0, 1 or 2; said
units chosen from i i)%g( NH-; ii)-C(0)NHCH2-; and
0 .

WO 2008/ 002570PCT 148323 3;3 /TN
- C(0) NHCH2CH2- . A yet Jgt®l| 1 furthér le of L units

i ncludes units having the formula: -802] C%“SaRgbAz--;
One example of [1,2,4]oxadiazolyl R units includes [1,2,4]oxadiazol-3-yl units having

the formula:
Neg ~ R
Eavl -

wherein R? is chosen from:

i) hydrogen;

ii} substituted or unsubstituted Ci-Cs linear, branched, or cyclic atkyl;

iii)  substituted or unsubstituted phenyl; or

T iv) substituted or unsubstituted C;-C, heteroaryl;

One example of R units includes units wherein R? is hydrogen.

Another example includes R units wherein R2 is a unit chosen from methyl (C), ethyl
(C2), n-propyl (Cs), iso-propyl (C;), n-butyl (C4), sec-butyl (Cy), iso-butyl (Cy), and rert-butyl
(C4); and R? is a unit chosen from methyl (C,) or ethyl (C,). Non-limiting examples of this
aspect of R includes S-methyl[1,2,4]oxadiazol-2-yl, S-ethyl[1,2,4]-0xadiazol-2-y1, 5-
propyl[1,2,4]oxadiazol-2-yl, and Sncyclopropyl[1,2,4]oxadiaz01-2-yl.




wherein R8a and R " are hydrogen and the index z is
equal to O, | or 2; said units chosen from ii)

WO 3026025701 i ) -802CH2-; and iii) -8020-12012-PCT/US2007/014823
A descri bed herein above the conpounds of the present
i nvention includes all pharmaceutically acceptable
salt fornms. A conpound having the formula: 5 0S Cl can
formsalts, for exanple, a salt of the sulfonic acid:
The conpounds can also exist in a zwitterionic form
for exanple: W) 2008/ OOZS?O%C)TF/ US2007/ 014823 39 ; or
as a salt of a strong acid, r exanple: HO He H N

The anal ogs (conpounds) of the present

d
| scl.osure are arranged i nto several t egories to
%L Bytttier Fﬁ"é"?’&r"ﬁ& wisinglades s vnlgeramrl?gﬁs @rsabstifyiet latiktyll onit chosen,

said subdtitafi®®chbodn & Pr epar ati on of anal ogs which are not
expressly exanpl ed herein. The arrangenent into

dht egdiaieasnydds-GlotBi, apd yLi ncr eased or decr eased

ehfi caqymiigr. .aqy of the conpositions of matter
déscri g%(& ﬂ?raglgn. The first aspect of Category

fii)of _t—lﬂRlb;r esent disclosure relates to
s P TRRIETBET (2
Non-lirhitingaRh@plesREURID cBBpSYWng this embodiment of R includes: ~CH,F, -
CHF,, -CF3, ~CH;CF3, -CH;Cl, ~CH,OH, —CH;0CH3, ~CH,CH,0H, —CH,CH;0OCH3, ~
CH2NH,, ~CH;NHCH3;, ~CH,N(CH3)», and ~CH,NH(CH2CH3).

A yet further example of R units includes units wherein R? is phenyl.

A still further example of R units includes units wherein R is a heteroary! unit chosen
from 1,2,3,4-tetrazol-1-yl ,1 »2,3,4-tetrazol-5-yl, [1,2,3]triazol-4-yl, {1 »2,3]triazol-5-yl,
[1,2,4]triazol-4-y1, [1,2,4]triazol-5-yl, imidazol-2-yl, imidazol-4-yl, pyrrol-2-yl, pyrrol-3-yl,
oxazol-2-yl, oxazol-4-yl, oxazol-5-yl, isoxazol-3-yl, isoxazol-4-yl, isoxazol-5-yl,
[1,2,4]oxadiazol-3-yl, [1,2,4]Joxadiazol-5-yl, [1,3,4Joxadiazol-2-yl, furan-2-yl, furan-3-yl,
thiophene-2-yl, thiophene-3-yl, isothiazol-3-y}, isothiazol-4-yl, isothiazol-5-yl, thiazol-2-yi,
thiazol-4-yl, thiazol-5-yl, [1,2,4]thiadiazol-3-yl, [1,2,4]thiadiazol-5-yl, and [1,3,4]thiadiazol-2-
yi.

Specific examples of R units include units wherein R? is ﬂliopheﬂej2-y1 or thiophene-3-
yl.

Another example of R units includes [1 ,2,4]oxadiazol-5-y1 units having the formula;

<,
wherein R* is a unit chosen from:
i) hydrogen;
if) substituted or unsubstituted C)-Cs linear, branched, or cyclic alkyl;
iif)  substituted or unsubstituted phenyl; or '
iv) substituted or unsubstituted C;-Cy heteroaryl.
One example of R units includes compounds wherein R? is hydrogen.

Another example of R units include compounds wherein R? is a unit chosen from methyl
(C1), ethyl (Cp), n-propyl (Cs), iso-propy! (Cs), n-butyl (Cy), sec-butyl (C,), iso-butyl (Cs), and



TABLEl No. L RI R2 R3 1 -C(0)CH2- phenyl -CH3 -H 2
WO-200800e%4B- 2-f | uorophenyl -CH 3 -H 3 - C(0) CH2PCT/US2007/014823
3-fluorophenyl -CH3 -H 4 -C(0)CH2- 4-fl uorophenyl -CH3

-H5 -C(0) CH2- 2, 3-difiuorophenyl
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tert-butyl (C4). Non-limiting examples of this aspect of R includes 3-methyl[1,2,4]oxadiazol-5-
yl, 3-ethyl[1,2,4]oxadiazol-5-yl, 3-(n-propyl)[1,2,4]oxadiazol-5-yi, and 3-(iso-
propyD)[ 1,2,4]oxadiazol-5-yl.

A further example of R units includes compounds wherein R* is substituted or
unsubstituted phenyl, non-limiting examples of which include phenyl, 2-fluorophenyl; 2-
chlorophenyl, 2-methylphenyl, 2-methoxyphenyl, 3-fluorophenyl, 3-chlorophenyl, 3-
methylphenyl, 3-methoxyphenyl, 4-flucrophenyl, 4-chlorophenyl, 4-methylphenyl, and 4-
methoxyphenyl.

A yet further example of R units includes compounds wherein R* is substituted or
unsubstituted heteroaryl, non-limiting examples of which include thiophene-2-yl, thiophene-3-y1,
thiazol-2-yl, thiazol-4-yl, thiazol-5-yl, 2,5-dimethylthiazol-4-yl, 2,4-dimethylthiazol-5-yl, 4-
ethylthiazol-2-yl, oxazoi-2-yl, oxazol-4-yl, oxazol-5-yl, and 3-methyl-1,2,4-oxadiazol-5-y1.

Further non-limiting examples of 5-member heteroaryl rings include:

i)
- 0\ 0
CH; | =
if)
H3C O\N L
o \ 4
™,
Cr
T \om,
iii)
A
H,C N,
Ly
CH3;
iv)




-Cl13 -H 6 -C(0)CH2- 3, 4-difluorophenyl -CH3 -H WO

2008/ 002570PCT/ US2007/ 014823 40 7 -C(0) CH2-
wo03pds/mefbuor ophenyl -CH3 -H 8 -C(0) CH2- 2-chl propRenyhi4s23

-CH3 -H 9 -C(0)CH2- 3-chl orophenyl -CH3 -H 10

-C(0) CH2- 4-chl orophenyl -CH3

27
5;‘"' CH3 Sr‘" CaHs
N N
- O~
N‘-N O , \-N lo ;
vi)
An S
=S e
N, N
» IN » ’N\i
N OCH,, N OC,H;;
vii)
3_ N’Na 0 -N’N:.-_- o
— e
OCH, OCH;; and
viii)

"}m
/
D—CH:., BC -

3

R units can comprise S-member heterocyclic rings. Non-limiting examples of 5-member

heterocyclic rings include:

i)
OO
ii)
iii) ’ ’ ’ ’
s K
31 NH ° ;
iv)

e

]




-H 11 -C(0)CH2-- 2, 3-di chl orophenyl -CH3 -H 12
wo—zﬁizﬁ)ﬂﬁt‘lg 23 4-di chl orophenyl -CH3 -H 13 - C(OpErRrs2007/014823

3, 5-di chl orophenyl -CH3 -H 14 -C(0) CH2-

2- hydr oxyphenyl -CH3 -H 15 -C(0) CH2- 3- hydr oxyphenyl

-CH3 -H 16 -C(0)CH2- 4-hydroxyphenyl -CH3

28
v)
H_ 0
0=<§:C? |
vi)
Té %g 0 Claa‘t's ﬁ;
“iC:f-s : }JBJ-':;7—‘ ; and,
vii)

~<X

R units can comprise 6-member heterocyclic rings. Non-limiting examples of 6-member

heterocyclic rings include:

i)
S Ny
DS
Nyl NH
SHONONS
iif)
.?:',;. 0 ¢ H_o S NE N0
U . U ;%U ;"'{CKO;QIJ";and
iv)

|
OHNe
¥, ¥,
R units can comprise 6-member heteraryl rings. Non-limiting examples of 6-member
heteroaryl rings include:



-H 17 -C (0) CH2- 2-net hoxyphenyl -CH3 -H 18 -C(0)012-

3- net hoxyphenyl -CH3 -H 19 -C(0) CH2- 4- et hoxyphenyl
wOo-2@ldR02d7%0 20 - C(0) CH2- 2, 3-di net hoxyphenyl - CHBCT/MS2ib7/014823

--C(0) CH2- 3, 4-di net hoxyphenyl -CH3 -H 22 -C(0)Cl112-

3, 5-di net hoxyphenyl -C113

29
i)
- N N
00,0,
it)
:,J N, = N\
12,00 A4
iii)
Ne A5
EN/j/ ; and
iv)

Y

N\W’N .

A example of 6-member heteroaryl rings includes pyrimidin-2-y1 units having the

LN AR
I
. 7 R3 Lo
RZ

wherein R% R® and R* are each independently chosen from:

formula;

i) hydrogen,;

if) substituted or unsubstituted C,-Cs linear, branched, or cyclic alkyl;

iii)  substituted or unsubstituted phenyl;

iv)  substituted or unsubstituted C;-Cs heteroaryl; or
R? and R? or R and R* can be taken together to form a saturated or unsaturated ring having from
5 to 7 atoms.

Another example of R units includes units having the formula: -

b‘TN\ H

!

¢
R2



-H 23 -C(0)CH2- t phenyl -CH2CH3 -H 24 -C(0)CH2- -
wo2edsioozsrophenyl - CH2CH3 -H 25 - C(0) CH2- 3-f | upcphmoybi4s23

-CH2CH3 -H 26 -C(0)CH2- 4-fluorophenyl -CH2CH3 27

-C(0)CH2- 2, 3-di fluorophenyl -CH2CH3 28 -C(0)CH2-

3, 4-di fl uor ophenyl

30

wherein R and R* are both hydrogen and R? is a unit chosen from methy! (C)), ethyl (Cy), n~
propyl (C3), iso-propyl (Cs), n-butyl (C,), sec-butyl (Cy), iso-butyl (Cs), and ters-butyl (Cy).

Further examples of R units include units wherein R* and R are chosen from methyl
(C1), ethyl (Cy), n-propyl (Cy), iso-propyl (Cs), n-butyl (Cs), sec-butyl (C,), iso-butyl (C,), and
tert-butyl (C4); and R*is hydrogen. Non-limiting examples of this aspect of R includes 4,5-
dimethylpyrimidin-2-yl, 4,5-diethylpyrimidin-2-y1, 4-methyl-5-ethyl-pyrimidin-2-y}, and 4-ethyl-
S-methyl-pyrimidin-2-yl.

A yet further example of R units include units wherein R? is hydrogen and R? and R® are
chosen from:

i) halogen: —F, —Cl, --Br, and —I;

i) -NR');and

iiiy -OR!:
wherein each R!! is independently hydrogen or C,-C, linear or branched alkyl.

Non-limiting examples of units comprising this embodiment of R includes: —CH,F, -
CHF;, ~CF3, —CH;CF3, ~CH;Cl, ~CH,O0H, ~CH,OCH;, -CH,CH,0H, —CH,CH,0CHj3, -
CH,NH,, -CH;NHCHj3;, —CH,N(CH:)s, and - CH;NH(CH;CH,).

A yet further example of R units includes units wherein R? or R® is substituted phenyl
and R* is hydrogen.

A still further example of R units includes units wherein R? is hydrogen and R2orR%is a
heteroaryl unit chosen from 1,2,3,4-tetrazol-1-yl »1,2,3,4-tetrazol-5-yl, [1,2,3 ]triazol-4-yl,
[1,2,3]triazol-5-y1, [1,2,4]triazol-4-yl, [1,2,4]triazol-5-yl, imidazol-2-yl, imidazol-4-yl, pyrrol-2-
yl, pyrrol-3-yl, oxazol-2-yl, oxazol-4-yl, oxazol-5-yl, isoxazol-3-yl, isoxazol-4-yl, isoxazol-5-yl,
[1,2,4]oxadiazol-3-y], 1 »2,4]Joxadiazol-5-yl, [1,3,4]oxadiazol-2-yl, furan-2-yl, foran-3-yl,
thiophene-2-yl, thiophene-3-yl, isothiazol-3-yl, isothiazol-4-y1, isothiazol-5-yl, thiazol-2-yi,
thiazbl-4-yl, thiazol-5-yl, [1,2,4]thiadiazol-3-yl, [1,2,4]thiadiazol-5-y1, and [1,3,4]thiadiazol-2-
vl

The following are non-limiting examples of R units wherein R2 is thiophene:2-yl and
wherein R? is thiophene-3 -yl thereby providing R units that are 4-(thiophene-2-yl)pyrimidin-2-
yl, 5-(thiophene-2-yl)pyrimidin-2-yl, 4-(thiophene-3-yDpyrimidin-2-yl, and 5-(thiophene-2-
yDpyrimidin-3-yi.

Non-limiting examples of 6-member heteroaryl rings include:



-CH2CH3 29 -C(0)CH2- 3, 5-difluorophenyl -CH2CH3 30

-C(0) CH2- 2-chl orophenyl -CH2CH3 31 -C(0) CH2-
wo2esshoggrophenyl -CH2CH3 Z 1 32 - C(0) CH2- 4- chporwshmemnyiss2s

-CH2CH3 33 -C(0)CH2- 2, 3-dichl orophenyl -CH2CH3 34

- C(0) CHr -
31

i)

~ N CH; -, OH

‘-s{"/ J ,-ri"/N\

N2 N =
CH, s CH; ; and

i)

%L::krocﬂa %QYOCsz
0 , 0 .

R units can also comprise fuse ring heteroaryl units. Non-limiting examples of R units

include:
i)
B B B J;i? N 4,
RIGRE GRS SGREGRe S
q | |
+1O {0, iID | @é; <08
ifi) - ' |
<0 0L, 0,80, O™
iv) | |

v)



3, 4-di chl orophenyl -CH2CH3 35 -C(0) CH2-
wO30@odrehl or ophenyl -CH2CH3 36 - C(0) CH2: PCT/US2007/014823
2- hydr oxyphenyl - CH2CH3 WO
2008/ 002570PCTI US2007/ 014823 41 37 -C(0) CHz-
3- hydr oxyphenyl -CH2CH3 -H 38 - C(0) CH2-
4- hydr oxyphenyl -CH2CH3 -H 39 -C(0) CH2-
2- met hoxyphenyl - CH2CH3
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ST <0 <0 4

vi)
vii) o
seaksoRlsoRe®

b

R units that are fused heteroaryl rings can be optionally substituted by one or more

independently chosen substitutes for hydrogen as described herein above.

Z Units

Z is a unit having the formula:

—(@L);—R!
wherein R' is chosen from:

i) hydrogen;

ii) substituted or unsubstituted C;-Cg linear, branched or cyclic alkyl;

iii) substituted or unsubstituted Cg or Cyg aryl;

iv) substituted or unsubstituted C;-Co heterocyclic rings; or

v) substituted or unsubstituted C,-Cy heteroaryl rings.

One example of R units includes substituted or unsubstituted phenyl (Cg aryl) units,
wherem each substitution i is independently chosen from halogen, C;-C4 linear, branched alkyl,
or cyclic alkyl, -OR'!, -CN, -N(R'!),, ~CO,R !, -—C(O)N(R' Y, -NR''C(O)R", -NO,, and -
SO.R' ', each R'! is independently hydrogen; substituted or unsubstituted C,-C4 linear, branched,
cyclic alkyl, alkenyl, or alkynyl; substituted or unsubstituted phenyl or benzyi; or two R units

can be taken together to form a ring comprising from 3-7 atoms.



-H 40 -C(0)CH2- 3-net hoxyphenyl -CH2CH3 -H 41

-C(0) CH2- 4- et hox3, phenyl -CH2CH3 -H 42 -C(0) CH2-
wO2p@/e3Tet hoxyphenyl -CH2CH3 -H 43 - C(0) CH2- PCT/US2007/014823

3, 4- di net hoxyphenyl -CH2CH3 -H 44 -C(0) CH2-

3, 5-di et hoxyphenyl -CH2CH3 -H 45 -C(0) CH2CH2- phenyl

- CH3
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Another example of R! units includes substituted Cs aryl units chosen from phenyl, 2-
fluorophenyl, 3-fluorophenyl, 4-fluorophenyl, 2,3-difluorophenyl, 3,4-diflucrophenyl, 3,5-
difluorophenyl, 2-chlorophenyl, 3-chlorephenyl, 4-chlorophenyl, 2,3-dichlorophenyl, 3,4-
dichlorophenyl, 3,5-dichlorophenyl, 2-hydroxyphenyl, 3-hydroxyphenyl, 4-hydroxyphenyl, 2-
methoxyphenyl, 3-methoxyphenyl, 4-methoxyphenyl, 2,3-dimethoxyphenyl, 3,4-
dimethoxyphenyl, and 3,5-dimethoxyphenyl.

A further example of R" units includes substituted or unsubstituted Cs aryl units chosen
from phenyl, 2-fluorophenyl, 3-fluorophenyl, 4-fluorophenyl, 2,3-difluorophenyl, 2.4~
difluorophenyl, 2,5-difluorophenyl, 2,6-difluorophenyl, 3,4-difluorophenyl, 2,3,4-
triftuorophenyl, 2,3,5-trifluorophenyi, 2,3,6-trifluorophenyl, 2.4,5-trifluorophenyl, 2,4,6-
trifluorophenyl, 2-chlorophenyl, 3-chlorophenyl, 4-chlorophenyli, 2,3-dichlorophenyl, 2,4-
dichlorophenyl, 2,5-dichlorophenyl, 2,6-dichlorophenyl, 3,4-dichlorophenyl, 2,3 ,4-
trichlorophenyl, 2,3,5-trichlorophenyl, 2,3,6-trichlorophenyl, 2,4,5-trichlorophenyl, 3,4,5-
trichlorophenyl, and 2,4,6-trichlorophenyl.

A yet further example of R' units includes substituted Cs aryl units chosen from 2-
methylphenyl, 3-methylphenyl, 4-methylphenyl, 2,3-dimethylphenyl, 2,4-dimethylphenyl, 2,3-
dimethylphenyl, 2,6-dimethylphenyl, 3,4-dimethylphenyl, 2,3,4-trimethylphenyl, 2,3,5-
trimethylphenyl, 2,3,6-trimethylphenyl, 2,4,5-trimethylphenyl, 2,4,6-trimethylphenyl, 2-
ethylphenyl, 3-ethyl-phenyl, 4-ethylphenyl, 2,3-diethylphenyl, 2,4-diethylphenyl, 2,5-
diethylphenyl, 2,6-diethylphenyl, 3,4-diethylphenyl, 2,3,4-triethylphenyl, 2,3,5-triethylphenyl,
2,3,6-triethylphenyl, 2,4,5-triethylphenyl, 2,4,6-triethylphenyl, 2-isopropylphenyl, 3-
isopropylphenyl, and 4-isopropylphenyl.

‘ Another still further example of R! units includes substituted Cg aryl units chosen from
2-aminophenyl, 2-(N-methylamino)phenyl, 2-(¥,N-dimethylamino)phenyl, 2-(N-
ethylamino)phenyl, 2-(V,N-diethylamino)phenyl, 3-aminophenyl, 3-(N-methylamino)phenyl, 3-
(N, N-dimethylamino)phenyl, 3-(N-ethylamineo)phenyl, 3-(N,V-diethylamino)phenyl, 4-

" aminophenyl, 4-(V-methylamino)phenyl, 4-(N,N-dimethylamino)phenyl, 4-(N-
ethylamino)phenyl, and 4-(V,N-diethylamino)phenyl.

R! can comprise heteroaryt units. Non-limiting examples of heteroaryl units
include:

i)



-H 46 -C(0)CH2CH2- 2-fl uorophenyl -CH3 -H 47
WO 200800C+ACH2- 3-f | uor ophenyl -CH3 -H 48 - C(0) Ce2@s2007/014823

4-fl uorophenyl -CH3 -H 49 -C(0)CH2CH2-
2, 3-di fl uorophenyl -CH3 -H 50 -C(0)CH2CHr -
3, 4-difluorophenyl -CH3 -H 51 -C(0)CH2CH2-
3, 5-di fl uor ophenyl -CH3
34
N N
=N =
if)
H‘-.
.-N : _§_</" ‘g_N ' _§_<\N
iii)
]
N —g“{:l
H ; N
iv)
N
= "
v) |
a /7 .
#4743
vi)
~0, _B‘Cf': -?
vii)
N"-.
+<7 4
viii)
0
+=< 1
ix)
0
=+
x)

=1+

xi)



-H 52 -C(0)CH2CH2- 2-chl orophenyl -CH3 -H 53

-C(0) CH2CH2- 3-chl orophenyl -CH3 -H 54 -C(0) CH2CHz-
wo4essogsTophenyl - CH3 -H 55 - C(0) CH2CH2- PCT/US2007/014823

2, 3-di chl orophenyl -CH3 -H 56 -C(0)CH2CH2-

3, 4-di chl orophenyl -CH3 -H 57 -C(0) CH2CH2-

3, 5-di chl or ophenyl - CH3
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Xit)
+7+7 +7,
Xiii)
) Naw S—n
AT
Xiv)

=<,
NTH,
R' heteroaryl units can be substituted or unsubstituted. Non-limiting examples of units
that can substitute for hydrogen include units chosen from:
i) C1-Cs linear, branched, and cyclic alkyl;
fi) substituted or unsubstituted phenyl and benzyl;
iii) substituted of unsubstituted C,-Co heteroaryl;
v) —C(O)R’ and
v)  -NHC(O)R% _ s
wherein R’ is Cy~Cs linear and branched alkyl; C;-Cg linear and branched alkoxy; or -
NHCH,C(O)R'; R'® is chosen from hydrogen, methyl, ethyl, and zert-butyl.
An example of R' relates to units substituted by an alkyl unit chosen from methyl, ethyl,
n-propyl, iso-propyl, n-butyl, iso-butyl, sec-butyl, and tert-butyl.
Another example of R! includes units that are substituted by substituted or unsubstituted
phehyl and benzyl, wherein the phenyl and benzyl substitutions are chosen from one or more:
i) halogen;
if) Ci-C; alkyl;
iti)  C;-C; alkoxy;
iv). -COR':and
v)  -NHCOR'S;
wherein R'' and R'® are each independently hydrogen, methyl, or ethyl,



-H 58 -C(0)CH2CH2- 2- hydr oxyphenyl -CH3 -H 59
wWO2aEE¥RCH2- 3- hydr oxyphenyl -CH3 -H 60 - C( ObOHRSIB7/014823

4- hydr oxyphenyl -CH3 -H 61 -C(0) CH2CH2-

2- met hoxyphenyl -CH3 -H 62 - C(0) CH2CH2-

3- met hoxyphenyl -CH3 -H 63 -C(0) CH2CH2-

4- met hoxyphenyl - CH3
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Another example of R' relates to pheny! and benzyl units substituted by a carboxy unit
having the formula —C(O)Rg; R® is chosen from methyl, methoxy, ethyl, and ethoxy.

A further example of R! includes phenyl and benzyl units substituted by an amide unit
having the formula —-NHC(O)R?; R® is chosen from methyl, methoxy, ethyl, ethoxy, tert-butyl,
and fert-butoxy.

A yet further example of R' includes pheny! and benzyl units substituted by one or more
fluoro or chioro units.

Lisa Iinidng unit chosen from:

) —~CONH[CR™R™}~

i)  ~CONCR™R®)]—

i) ~C(OCR™R™)],CO0)

iv)  —~SO[CR¥R™)]~
wherein R*, R*", R®, R®, R™®, R™, R*, and R® are each independently:

i) hydrogen;

if) C-Cs substituted or unsubstituted linear or branched alkyl;

iii) substituted or unsubstituted arvi;

iv)  substituted or unsubstituted heterocyclic rings;

v) substituted or unsubstituted C,-Cy heteroaryl rings;
and the indices w, X, y, and z are each independently from 1 to 4. The linking group may be
present, i.e. when the index n is equal to 1, or absent when the index n is equal to 0, for example,
the linking unit is absent in Category V compounds further described herein below.

One example of L units includes linking units having the formula:

~C(OCR* R )]~
wherein R® is hydrogen, substituted or unsubstituted phenyl, and substituted or unsubstituted
heteroaryl, said substitutions for phenyl and heteroaryl are chosen from:

i) Ci-Cs linear, branched, and cyclic alkyl;

i)’ substituted or unsubstituted phenyl and benzyl;

iii) substituted of unsubstituted C,-Cy heteroaryl;

iv)  ~C(O)R'®; and

v)  =NHC(O)R'S




-H 64 -C(0) CH2CHr - 2, 3-di net hoxyphenyl -CH3 -H 65

-C(0) CH2CH2- 3, 4-di net hoxyphenyl -CH3 -H 66
wOo-2048p¢348 CH2- 3, 5- di net hoxyphenyl -CH3 -H \WOPCT/US2007/014823

2008/ 002570PCT/ US2007/ 014823 42 67 - C(0) CH2CH2-

phenyl -CH2CH3 -H 68 -C(0) CH2CH2- 2-fl uor ophenyl

-CH2CH3 - H
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wherein R is C 1-Cg linear and branched alkyl; C;-Cg linear and branched alkoxy; or -
NHCH,C(O)R'7; R is chosen from hydrogen, methyl, ethyl, and zert-butyl; the index x is 1 or
. .
Another example of L units includes units wherein a first R®® unit chosen from phenyl,
2-fluorophenyl, 3-fluorophenyl, 4-flucrophenyl, 2,3-difluorophenyl, 3,4-difluorophenyl, 3,5-
difluorophenyl, 2-chlorophenyl, 3-chlorophenyl, 4-chlorophenyl, 2,3-dichlorophenyl, 3,4-
dichlorophenyl, 3,5-dichlorophenyl, 2-hydroxyphenyl, 3-hydroxyphenyl, 4-hydroxyphenyl, 2-
methoxyphenyl, 3-methoxyphenyl, 4-methoxyphenyl, 2,3-dimethoxyphenyl, 3,4-
dimethoxyphenyl, and 3,-5-dimethoxyphenyi; a second R* unit is hydrogen and R units are

hydrogen. For example a linking unit having the formula:

—$—C—cr—cu,—3-

OCH; |

A further example of L includes a first R® unit as depicted herein above that is a
substituted or unsubstituted heteroary] unit as described herein above.
A yet further example of L includes units having the formula:
~C(O)[CR™R™)
wherein R and R are hydrogen and tﬁe index x is equal to 1 or 2; said ﬁn;ts chosen from:
i) ~C(O)CH;—; and
it) ~C(O)CH,CH,—.
Another example of L units includes units having the formula:
~C(O)[CR™R™)L,C(0)
wherein R™ and R™ are hydrogen and the index x is equal to 1 or 2; said units chosen from:
i) —C(O)CH>C(0)—; and
it} ~C(O)CH>CH>C(O)-.
- A still further example of L units includes units having the formula:
~C(O)NH[C(R*R*)}u
wherein R* and R® are hydrogen and the index w is equal to 0, 1 or 2; said units chosen from:
i) —C(O)NH-;
ii) —C(O)NHCH,~; and

.



69 -C(0) CH2CH2- 3-fl uorophenyl -CH2CH3 -H 70
wo-zﬁt(sib)c):(ﬁvéCI-IZ- 4-f |l uorophenyl -CH2CH3 -H 71 - GC)Csivoirs2s

2, 3-di fl uorophenyl -CH2CH3 -H 72 - C(0) CH2CH2-

3, 4-di fl uor ophenyl -CH2CH3 -H 73 - C(0) CH2CHz-

3, 5-di fl uorophenyl -CH2CH3 -H 74 - C(0) CH2CH2-

2-chl or ophenyl -CH2CH3 -H

38

iii)  ~C(O)NHCH,CH,—
A yet still further example of L units includes units having the formula:
—SOL[CR¥R®Y]—
wherein R*® and R® are hydrogen and the index z is equal to 0, 1 or 2; said units chosen from:
i) 80—
1) —80,;CH,—; and
iii) ~-SO,CH,CH,—.
A described herein above the compounds of the present invention includes all

pharmaceutically acceptable salt forms. A compound having the formula:
s S
<Y

N

Qr

S HN O

N
Ct

can form salts, for example, a salt of the sulfonic acid:

: s
HJ
o, 0 N \
®o Y
NH, 07 N7

H IR

5 and
B S S |
)
N
QP
2 eo" S\E HN 0 Ca.29
Cl

The compounds can also exist in a zwitterionic form, for example:



75 -C(0) CH2CH2- 3-chl orophenyl -CH2CH3 -H 76

-C(0) CH2CH2- 4-chl orophenyl -CH2CH3 -H 77 -C(0) CH2CHz-
WO20@/@2%M| or ophenyl -CH2CH3 -H 78 - C(0) CH2CH2 PCT/US2007/014823

3, 4-di chl or ophenyl -CH2CH3 -H 79 - C(0) CH2CH2-

3, 5-di chl orophenyl -CH2CH3 -H 80 - C(0) CH2CHr -

2- hydr oxyphenyl -CH2CH3 -H

39
S S
]
e N
0" N ) O’
" H
;or
as a salt of a strong acid, for example:
S s
)
‘:K\s”D N® F
HOO N H™Y \O/
H ® H
cl )

The analogs (compounds) of the present disclosure are arranged into several Categories
to assist the formulator in applying a rational synthetic strategy for the preparation of analogs
which are not expressly exampled herein. The arrangement into categories does not imply
increased or decreased efficacy for any of the compositions of matter described herein.

The first aspect of Category I of the present disclosure relates to 2-(thiazol-2-yl)

compounds having the formula;
Rr2

| “iJ\>—R3 .
S
0\\54,0/()/1/“\
HO” N H LR}

i
H

wherein R', R%, R3, and L are further defined herein in Table I herein below.

TABLE I
No. L R' R* R’
1 ~C(O)CHx— phenyl —CH; -H
2 -C(O)CH . 2-fluorophenyi . —CH; . -H
3 —C(O)CHx~ 3-fluorophenyl —CH; -H
4 -C(O)QH;— 4-fluorophenyl ~CH; -H
5 —C(O)CH 2,3~difluorophenyl —CH; -H
6 —C{O)CH;s— 3,4-difluorophenyl —CHj -H




81 -C(0) CH2CH2- - 3-hydroxyphenyl -CH2CH3 -H 82
woznﬁﬁ}%z@'iﬁzc"'z 4- hydroxyphenyl -CH2CH3 -H 83 pepyysaonrio1ds2s

CH2CH2- 2- net hoxyphenyl -CH2CH3 -H 84
C(O) CH2CH2- 3- net hoxyphenyl -CH2CH3 -H 85
-C(0) CH2CH2- 4- et hoxyphenyl -CH2CH3 -H 86-
-C(0) CH2CH2- 2, 3-di net hoxyphenyl -CH2CH3 -H
40
7 —C(O)CHz~ | 3,5-difluorophenyl _CH; “H
—C(O)YCHy— 2-chlorophenyl -CH; -H
9 ~C(O)CH— 3-chlorophenyl —CH; -H
10 ~C(O)CH,—- 4-chlorophenyl —-CHj3 —H
11 —C(OYCH,—- 2,3-dichlorophenyl ~CHj; -H
12 —-C(O)CH~ 3,4-dichlorophenyl ~CHj -H
13 —C(O)CH— 3,5-dichlorophenyl —CH; -H
14 —-C(O)CH;— 2-hydroxyphenyl —CH; -H
15 ~C(O)CHz~ 3-hydroxyphenyl ~CH; ~H
16 —C(O)CHy— 4-hydroxyphenyl —CH; ~H
17 ~C(O)CH>—- 2-methoxyphenyl —CH; -H
18 ~C(O)CH,— 3-methoxyphenyl -CH;3; -H
19 —C{O)CH>— 4-methoxyphenyl ~CH;, -H
20 ~C(O)CHy— 2,3-dimethoxyphenyl —CH; -H
21 —-C(O)CH,— 3,4-dimethoxyphenyl —CHj; -H
22 —C(O)CH,~- 3,5-dimethoxyphenyl —CH, ~H
23 ; ~C(O)YCH»— phenyl —CH,CHj3 —~H
24 -C(O)CHx- 2-fluorophenyl ~CH>CH3 -H
25 —-C{(O)CH— 3 —ﬂuoroj)henyl —CH,CHs -H
26 —C(O)CHx~ 4-fluorophenyl —CHaCH; ~H
27 —C(O)CH2— 2,3-difluorophenyl —CH>CH -H
28 —C(O)CH,— 3,4-difluorophenyl ~CHzCH; ~-H
29 ~C({(O)CHx— 3,5-difluorophenyl —CH>CHa —-H
30 | —C(O)CHz 2-chiorophenyl —CH,CH; “H
31 ~C(O)CH— 3-chlorophenyl —CH,CH; -H
32 —C(O)YCHx— 4-chlorophenyi —~CH,CH; -H
33 -C(O)CH— 2,3-dichlorophenyl ~CH,CH; —H
34 —C(O)CH— 3,4-dichlorophenyl ~CH,CH; -H
35 ~C(O)CHo— 3,5-dichlorophenyl -CH;CH; —H
36 —C(O)CH— 2-hydroxyphenyl —CH>CH; ~-H




87 -C(0) CH2CH2- 3, 4--di net hoxyphenyl -CH2CH3 -H 88

-C(0) CH2CH2- 3, 5-di net hoxyphenyl -CH2CH3 -H The
wocomoestds enconpassed within the first aspeceCufus2007/014823

Category | of the present disclosure can be prepared

by the procedure outlined in Schenme | and described in
43 1 Reagents and

Exanpl e | herein bel ow

conditions: (a)(i) (iso-butyl)0OCCl, NwW DW; 0 C 20

mn. (ii) NH3; 0 C for 30 mn. 12 Reagents and

conditions: (b) Lawesson's r‘ﬁagent THE rt, 3 hr’

23 Reagents and conditions: (c) CH3CN;, reflux, 2hr.
37 -C(O)CH,»- 3-hydroxyphenyl —-CH,CH; -H
38 ~C(O)CHy~ 4-hydroxypheny! ~CH2CH, -H
39 ~C(O)CH- 2-methoxyphenyl —-CH,CHj3; -H
40 —-C(O)CH,~ 3-methoxyphenyl -CH,»CH; ~H
4] —C(O)CH,— 4-methoxypheny1 ~CH,CHj; -H
42 —C(O)CH,- 2,3-dimethoxyphenyl —-CH2CH; -H
43 —C(O)CH,~ 3,4-dimethoxyphenyl —CH>CH; ~H
a4 -C(O)CHy~ 3,5-dimethoxyphenyl ~CH,CH; —H
45 | -C(O)CH,CH,— phenyl ~CH; -H
46 | —-C(O)CH,CH,— 2-fluorophenyl —-CH; -H
47 | C(O)CH,CH— 3-fluorophenyl ~CH; —-H
48 —C(O)CH,CH;— 4-fluorophenyl —CH; -H
49 | —C(O)CH,CH,— 2,3-difluorophenyl —CH; -H
50 | —C(O)CHCH,- 3,4-difluorophenyl ~CHj; ~H
51 | -C(O)CH,CHp~ | 3,5-difluorophenyl ~CH; ~H
32 | -C(O)CH,CHy~ 2-chlorophenyt —CH; -H
53 | —C(O)CH.CH-— 3-chlorophenyl —CH; -H
34 | =C(O)CH,CH;— 4-chlorophenyl —CH; R - |
55 | -C(O)CH,CH~ 2,3-dichlorophenyl —CH; —H
56 | —C(O)CH,CH,—~ 3,4-dichlorophenyl -CH; ~H
57 | —C(O)CH.CH,— 3,5-dichlorophenyl ~CHj; —H
58 | —-C(O)CH,CH,— 2-hydroxyphenyl ~CH; -H
59 | —C(O)CH,CH,— 3-hydroxyphenyl -CHj; -H
60 | -C(O)CH,CH,— 4-hydroxyphenyl —CH; —H
61 -C(O)CH,CH,— 2-methoxyphenyl -CH; -H
62 | —C(O)CH;CH,— 3-methoxyphenyl ~CHz | ~H
63 | —-C(O)CH,CH,— 4-methoxyphenyl ~CH3 -H
64 | —C(O)CH,CH,— 2,3-dimethoxyphenyl —CHij; -H
65 | -C(O)CH,CH,— 3,4-dimethoxyphenyl —CHj3 -H
66 | ~-C(O)CH,CH,~ 3,5-dimethoxyphenyl —CH; -H




wo Bbdglales7é VIF, rt,

44 Reagents and conditions: (d) C6HACO2H, EDC1, HOBt,
18 hr. 45 Reagents and cogmef/{§R05614823
(e) (i) H2:Pd/C, MeOH;, (ii) SO03-pyridine, NHAOH, rt,
18 hr. EXAMPLE 1
(4-(2-(3)-(4-Ethylthiazol-2-y1)-2-(2-phenyl acetyl am do
et hyl | phenyl I sulfamc acid (5) (S)-tert-butyl
1-am no- 3- (4-nitrophenyl) - 1- oxopr opan-2- yl carbam ate
Preparation of (9-ten-butyl
1- am no- 3- (4- ni trophenyl) - 143xopr opan- 2- yl car bamat e
(1): To a 0 C sol ution of

2-(S)-tert-but oxycarbonyl am no- 3- (4-ni trophenyl) - pr opi

Nret h hol I me (1- 9. 6% mmol )HI n
67 F)l\/l:a)()?}(;).I g]—\ﬁn S addpir‘iiﬁdrﬁglgwi mei Qr('\- h(??{?{?’r‘hl ofdof nnnij{e
68 (-10@%01'&—65 r 3rﬂﬂ°}'0ph¢§}’1m xfur e 7&HEHr r ed [at pC-Hor
fFte gthroogtrtite
69 rea(ct?)l oﬁa{zﬂ ur egf%ﬂr&%e%ut s at@’?ﬁ The rHeacti oiﬁ1
70 zm{zcﬂncentﬂﬁr@heayﬂ the resCHuEHAi ssql ved +H
Et-0Ac Wwashe sHecessivelv—m--h-59% cit ri e aci d Wt Of—
71 5'%3@9'%1{ &3%9“%91"?@3& d% ed ‘(%ﬁ@t) filtercl
a T resi TS -
2 —E@&cf?r aheg 3 tﬁ?g-dr?nﬂ%?‘g [ tOAc—lcggUII eumlet her %Io
73 pr@m)dmzmm-g (Wﬁ%lﬂucabnl)erm he de3H+@k product asHa
74 %Wheny%} i@’?@"nﬂ;l 0¢ ariaar%??%q%yl ] dar banT®
75 (q\ t tzﬁmﬂ{‘y? eshBrofhéhyl T0|a SolCH4aH, of -H
=lert-pnLl
76 1-@@9)@‘1@}(% ni tﬁ@b’%ﬁ@lﬁﬂyh oyopr opfeHZ A car harmat e7HI,
—29 10Ta duuet =
77 \A@sgﬁ" yzr eag@?lﬂéﬂégﬁé}g’i _Lc)'l?lﬁa . Thd reactll'lon
78 im-(X(tGr?CEHzICE‘IzS-tI r3. edhélﬁbmoghémﬂ apd—mt r at Ed t o-H
-eSi-agHe 1 af - S—PHH Qa ov-er-|-s+ ca tG anv' de O 250
79 g M ) o? Sydichleporhenyll pr odudtt2GHs 1 YR (300H
VO CH 810 (B Wz, ZFL
50 éﬂ?ﬁo) | 2ot i m’bﬂs’sm 4 1=9 >
81 HzC(Q)EQHzCsts (d-hsairmc@hgnﬂz 1H) ~GHAHSB. 30 |(m 1+,
82 P—%@F‘J—{zl - i 4"“hycffoxyp‘l’1e:ny ST T A BT
&3 Ld:@)c(}ﬁh riﬂ{za-w t h;tﬂélﬁbxﬁvhfﬁ}l' ; (4- m{i;mgmn;enyﬁet hyl' 1
a-ne varopriom - M xd Lr-e—0
84 [ﬂ@ﬁﬁ*&phen?f}lﬁtio’éﬂahf’?ﬂl o¢ar baﬂi@ihyl ] car baric
Vi 4E 107, dU 0] =
85 1(?#%}@{2?}37 angﬁé&%ﬁ%ﬁ'ﬂﬁ . rr"%i][I i n|CH3CN H
86- (@@)mﬁgql-&—r eﬁ Btdeﬁxéﬂfoaypﬂs&yh urs —GEfEngact ifon -H
T e P T e A s R A
RIS irati Iegaffond 7. 4Z
88 :?Dﬂ)g%pqi r pd3 E%ﬁg?x%ni{i | 97-?:1:I 1? H
Preparation of
- - | - ni - 2=
T fomBafidbenbdpista idtin e st adbect BPCARESH/ 1B thé el

disclosute ¢ bé prephufed| byltha palcediary Oulingd im Bthsmph Eanddsbybedsin Bxample 1

drobrom de, 3, (0.393 g, 1.1 nunol), phenylacetic

here’“ngqvﬂ (0.190g, 1.4 mmol) and 1-hydroxybenzotriazol e

(HOBt) (0.094 g, 0.70 mMmogghemie OMF ( 10 nl) at 00, is
added 1-(3-di met hyl am nopropy0O- 3- et hyl carbodii m de
(EDCl) (0.268g, 1.4 nmmol) followed by triethyl am ne
(0.60 nmL, 4.2mmol). The mxture is stirred at 0C for
30 mnutes then at roomtenperature overnight. The
reaction mxture is diluted with water and extracted
with Et 0OAc. The conbi ned organic phase is washed with
1 N aqueous HCl, 5 % aqueous NaHCO3, water and bri ne,
and dried over Na2804. The solvent is renoved in vacuo
to afford 0.260 g (60 %vyield) of the desired product
which is used without further purification. ESI+ M
396 (M+l). Preparation of




(S)-4-(2-(4-Ethylthiazol -2-yl)-2-(2-(2-fluorophenyflac
et am do) et hyl ) phenyl -sul fam c acid: 1.11 NVR (CD30D) 8
woo@ipes701lH, J = 8.4Hz), 7.29-7.15 (m 1H), 7p&BAig2603/014823

(m 7H), 5.46- 5.42 (m IH), 3.64-3.51 (m 2H), 3.29
(1H), 3.04 (1H, B of ABX, J = 13.8, 9.6Hz), 2.81 (q,
2H, J = 15.6, 3.9Hz), 1.31 (t, 3H, J = 7.8Hz). 19F NWR
(CD30D) 843.64. (S)-4-(2-(4-Ethylthiazol -
2-y1)-2-(2-(2-fluorophenyl)acetam do) et hyl) phenyl-sul f
amc acid

(S)-4-(2-(4-Ethylthiazol -2-y45-2-(2-(3-fl uor ophenyf| ac
et am do) et hyl ) phenyl sulfamc acid: I1-1 NVR (CD30D)
88.74 (d, IH, 8. 4Hz) 7.32 (q, 111, J = 6.6, 142Hz),

7.10-6.91 (in, 8H) 547-5.40(m 1H), 353 (s°2H)
3.30 (1 of ABX, J = 9. H . 80
(g, 2H, .6 ), 1.31 (t, 3— 7 8Hz ]2 19F
NVR 847 2R HN 0 .

(S)-43(2-(2-(2, 3-0h fl uorophenyOaceZtam do) - 2- (4\ﬁ hyl t h

i azol - 2-ybet hyl ) phenywtC®ul fam ¢ acid: 111 NMR P
&716705(m5|ﬁ B5-6.80 (m 111), 5.48-f, o
1H), 3.63 (s, 2H), 3.38 (1H A of ABX obscur ed” by

sol vent), 303(1H) 2.80 (g, H J =15.1,1 7. 8Hz),

134 ; 0 .
5 Eshntlss anlonltifss 181D (0 hOCOCL, NMM, DMF; 0°C, 20 min.
(S)-4-(2-(2-(3, 4- Di fli)dbpASaybt 3@ vtinr ni do) - 2- (4- et hyl

t hi azol - 2- ypet hyl ) phenyl -sul fam ¢ aci d: | HNVR ( CD30D)

8 8.75 (d, IH J = 7.8Hz), 7.23-7.04 (m 6H),
6.88-6.84 (in, 1HQ 5.44- 5.40 (m | H), 3.49 §s, 2H),

3.34 (1 B of ABX, J = 14, 2.80
(q, 2H, MNz), 1.31 (t, | = 7J5HzVH2 19F
NVR (G 0194—5.._51-9% HN -0
(5)- ¥(2- (2 (2- chl rophenyl)acetarﬁ do) - 2- (4- et yIth| az
- 2- 34) et hyl ) phe sfami c acid: |H NVR (
739736(m|N) 5 7.21 (m 2H), 7.15- 98(8—(&1

5H), 5.49-5.44 (m *1H), 3.69 (d, 2H, J:1173 3.32
(IH), 3.04 (1M, B of ABX, J = 9.3, 13.9HzR, 2.80 (q,

2H, J 3 3H, J = .

(5) - a( Rofudus oo ohmenm ckebusibelss el 3R iee i o
2-ypet hyl ) phenyl -sul fam ¢ aci d: NVR (CD30D) 87.33-7.23
(m 3H), 7.13,7.03 (m 5H), 5.43 (q, 1H, J = 5.1,

.6Hz), 3.51 s, 2H), 329 (1H), 3.03 (IH, B of_ ABX
.1: 9.3 . oh 2. 86) , @, J = 7.5, 15HZ) /S-_/
(t, Iy 7.8Hz) » 4 —_— N
o) - 2Z( 2- (4- y1t hi az6l - 2-y1)-2- (2-0- hy )I{%C
’ R - r

et am do) et hylgphe l\il -sul famc acid: k
67.16-7.08 (m 7.03-7.00 (m 3H), 670663(|n
2H), 5.42-5.40C¢(nf31H), 3.44 (s, 211), 3.28 (1H, A of
ABX, obscured by solvent), 3.04(8 of ABX, J T 14. 1,
9.6Hz), 2.89 (g, 2H, J = 15, 7.5Hz), 1.31 (t5; 3H, J
7.5Hz) . CO Béagddtd\and conditions: (c) CH;CN; reflux, 2hr.
(S)-4-(2-(4-Ethyltbiazol -2-yl1)-2-(2-(2-nmethoxyphenyl)a
cet am do) et hypphenyl -sul fam ¢ aci d: | HNVR (CD30D) 8

8.00 (d, 111, J = 7.8Hz), 7.26 (t, 1H, J = 13.2@2—)%_/
7.09-7.05 (in, @Wl (s, 1H), 6.91-6.89 (in|_ 4p
. 371 .

5.44-5 39 (m (s, 3H), 3.52 3. 06
(1H, N14.1, 5-tH3.06 ABYX, J
=13 +88(q, 211, = 8.10M ), (t,

31N g = 1. 2Hz) ctall Crucc




HO 14

(5)-4-{2-(4-Ethylthiazol -2-y1)-2-12-(3-net hoxypbenyl)a
cetanidoiethyl}phenyl sulfam c acid: /H NVR (CD30D) 8
8.58 (d, 111, J 8.1Hz), 4421 (t, 1H, J = 7.8Hz),
7.12-7.02 (m 411) 6.81 (s, 2H), 6.72 (d, 111,5 --=
7.5Hz), 5.45-5.40 (n, 1H), 3.79 (s, 311), 3.50 (s,
211), 3.29 (11-1, A of - ABX, obscured by solvent), 3.08
(agge:gs ofd ¢mNjtions=(d} ESH.;CGZH,IEDCI BGE, DIPELHDMF=rt1 B8 hr,
7.5Hz), 1.31 (t, 311,5 = 6.6Hz). WO 2008/ 002570PC

T/ US2007/ 014823 50

(S)-4-(2-(4-Et { hi Azol - 2-y1)-2-(3-phenyl prop
ahepyl 3

et hyl : acid: 111 NWR (CD3QD) 5 8.]56
1H, (z) N7 25698(m Udo 5 3 (MmN | H)
iﬁ of ABX, J = ,9MZ), 3

2. 58 Z"?(SHQm BH ¥2.98 (F 2H, J

13. 8, 7 2Hz), ’ (t, 3H J 8. 7Hz)
(S)-4-(2-(2-(3,4 thoxyphenyl) acet am do) - 2- (4-
t hi azol - 2- yHet hyl™»#¥ phenyl sul fam ¢ acid: tH NWR
(CD30D) 8% 12-7.03 (m 3H) 6 91 (d, 1H, = 8.4Hz),

R6. 82 a&@ 1H), 6.66 (d, = 2.1Hz), 6.63 (d 1H, J
eagents;uiconditigns: ((§) (i Pd@ MBQE; i3 B0y -1emigine( NH,GH) 1t, 18 hr.
3.45 (s, 2H), 3.30 (1H), 3.03 (1H, B of ABX, J = 14.1,
9.6Hz), 2.79 (g, 2H, J = 15.1, 7.2Hz), 1.30 (t, 3H 3
= 7.2Hz). EXAMPLE 1

4- ;8 R4 et hy|

o By Bl P 2 MR RR A AR Rd el wid o
(CDSOD) 5‘)-8313bu(}di1 -antino-3- @-nltrSpgtehy! )1 -okb ﬁ)pgg Am 6H),
6.68 (d, 1H, J = 7.5Hz)ylchbaBats. 40 (m ¥ .87 (s,
3H), 3.70 (s, 3H), 3.55 (s, 2H), 3.26 (1H Aof ABX,
obscured by solvent), 3.06 (1H, B of ABX, J = 13.9,
9Hz), 2.80 (g, 2H, T = 14.8, 7.5Hz), 1.31 (t, 3H J =
Prégdration oME)-26081Y0 025%@9@:%‘@8@@@%)@1@@2@13&-2 ‘iCarbamate (1): Toa

o o3 3 S R AR Rl iy
methylﬁlo@ﬁelme 181 fuhy 9.6Hnmol} il BMF. (0@m{jris abided dropWise Isoftmiyl gHproformate
(1.25 mg.:, %%5 &]%mi)i@e rglétzuée:?ls gtﬂ_ei% a@(ﬂzq for %&%ﬁl\]}l{e} dge&ﬁg%ﬁgﬁ; i% passed
throungtile ’&act@ﬁ iﬁx‘c@:’mfor.zBH)mmlzesEf@O ( ¢., Tl@l-ﬂeacﬂommﬁth.&tb—ﬁg)conc@nt@led(and the

remdue%%ol\;ed néﬁ (%ﬂqulvﬁsh]e@_gezssolYehéwnli %fltl(l%aC&CE watef t?goxNa%C% rvsiter and
brine, drieg @ﬁﬁademteteh yhc) qmlneau;rhtsdﬂnfvamoao acssidue thivRs T(r@m@tt))nth a mixture

o oAk 832 B8 i e ol s

ABX, J = 15, 5AHz), 3.00 (1H, B of ABX, J = 10.5,

7.5Hz), 2.88-2.76 (m 4H), 2.47 (g, 2H J = 9.1, 6Hz),
1.31 (t, 3H, J = 7.8Hz). OCH3

(EpypartipRof [4-(Eniwmpblicnylni d&tﬁmmyax@y(e&yu@mbmn oot phénippeter (2):

Toa sofi8H gﬁﬁ%ﬁ%ﬁ;ﬁﬁ}’ )g%;h%%‘l 4% J(pﬂéﬂy%)a ogro;}% h-'ylc’éll\é%tgq? @Roo g, 1.29

mmol) & PIZE 8 03L) fspddddl]. aessol’s 7@ g¢ns (0.232 1) ¢.63maiel) (THd readtiorf mixture is
stirred éﬁéﬁ%ﬂ;ﬂ anéi]cg%c%a ra?%cﬂ%_g)re%md%i%%é Engllﬁfg ?ér sﬁi%)f'!o P ov1de]10?lt3 5§ g (83%
yield) of titdedired j}rdﬂnct.( H,NIMGR,(3W MHZz, (3M43) d 8.29 (s, 1H), 8.10 (d. J= 8.4 I—Iz 2H),
8.01 (s, LH), 7.42 (d, J = 8.4 Hz, 2H), 5.70 (d, J = 7.2 Hz, 1H), 4.85 (d, J= 7.2 Hz, 1H), 3.11-3.30 (m,
1H), 1.21 (s, 9H).



WD 2008/ 0025701 TT/ US2007/ 014823 52 3.33 (s, 3H), 3.23

(1H), 2.97 (1H, B of ABX, | = 13.3, 11.4Hz), 2.83-2.75
wWO((2008/002970 2.49 (g, 2H, | = 6.4, 3.3Hz), 1.31 PCT/USL407/014823
= 7.5Hz).

(S)-4-{242-(4-Ethyl-2, 3-di oxopi perazi n-1-yuacet am do] -
2-(4-ethylthiazol-2- 34)ethyl }phenyl sul fam c aci d:

| FINMR (CD30D) 87.14 (s, 4H), 7.08 (s, 1H), 5.56-5.51
(m 1H), 4.34 (d, 2H, J = 16.2Hz), 3.88 (d, 2H, J =
17.6Hz), 3.59-3.40 (m 3H), 3.26-3.14 (m 3H), 2.98
(1H, B of ABX, J = 10.8, 13.9Hz), 2.82 (q, 214, | =
6.9, 15Hz), 1.32(t, 3H J = 7.5Hz), 1.21 (t, 3H, J =
7.2Hz).

(S) 4-{2-(4-Ethyl thiazol - 2-y1)-242- (5-net hyl- 2, 4-di oxo

a%HMﬁO(@?f(u 151k R3] Y2-(4nitraphenylethyl amige hydrobromide

y pacet am do hyl | phenyl sul'f'am c aci
(3): A mxtue c(fg{Z—(imm_-pphe‘thGL-V.S‘)Etﬁm(:mbarhlal)detlﬁdpEar()armc]dd)d tert-butyl ester, 2,

o0 578559 8 {Hodbpodadie bt e, Binasib S i opgm

refluxed for 13Hoprsl. The féactidhimisttare i ddéled t8rdom tem dperature and dlethyl ether is
dd dtéﬁ? B'FZ (benzoM 1, 3t] di oxol e- 5- car boxami 2__1 I
added tp ffiesoljtion and, the giAcipitatswhish fomsisiremared by mammto Hord 7. 47g of

thedesx%éat‘p'ifa@)ct%si—’ﬁnkﬁzﬁgh ?3.6 5 Hz), 7.13 (s, 1H), 7.06
WD 2008/ 002570PCT/ US2007/ 014823 53 3=8.5 Hz),

700(d 2H, J=8.5 Hz), 6.91 (s, IH), 676(d 1H,

g“@i‘l’ﬁg%f{”ﬁj{ %&éﬁyﬁlﬁ%’ 'fﬁgg%(@\u’“%s’q’ 306 ]gg-zvg;e:qul-acetamxde @:

To a solisticn bf HA(B)-(4-cthylthiazo32iyl)I2-{4-hitkdphenyethjtiadihe hydrobromlde 3,
4- Aacet am do] - 2- (4-

(0393 § 11T el oSBT £ A S BIe o ssbyiazole (HOBY
(0.094 g% m}nﬁxo@h (oMo ml; afld" {st addledﬁl ;g‘tﬁm%tﬂgymmggl%gyﬂ).{ﬂy

ethylcarko {@ (EQIEI) (@&Q@ (st mg}q}) foilog@d b, tnghylamtfxa €©.60nL, #.2mmol).
e i e s 2t G 5 TP, 3 oem PPRE g gt Thpfeaction
mixtureds dwtteﬁ maﬂnvbva&r an)cpetﬂa,ctddphﬂn Ftoatf ahe eombirdd orgdnic phase is washed
with 1 I*glgﬂDuso Dg qu& Z/lé%eggggdﬁ(ﬁ'% w‘gx%?:ljagd gz gg a};glldo cZiI)oc\)rgr ](Ja2804 The
solvent &. raﬁmﬁe&ﬁz *dcio t¢ biliford0.280 £$60 SHicldd oftheldesiretlgnoduét which is used

mthout%gp.qppgﬁeancgt hEFEVIE A0 Iy - 243- (thiazol - 2-y1) propa
nani do] et hyl | phenyl -sul fani ¢ acid: '11 (CD30D): 8
7.67-7.65 (m 1H), 7.49-7.47 (m IH), 7.14-7.08 (in,
Preparatiompaf 2%[2-1&(4—@34&&01-12-3(1%2 (Mheﬂyiﬁc&ylhm)ido)aﬂxﬁfi-

om0y 20 M e
acetamidg @, (E260 g)lidididsbividd in MeOH (4 mL). A catalytic amount of PA/C (10% w/w) is
added and the mixture is stirred under a hydrogen atmosphere 18 hours. The reaction mixture is
filtered through a bed of CELITE™ and the solvent is removed under reduced pressure. The
crude product is dissolved in pyridine (12 mL) and treated with SO;-pyridine (0.177 g, 1.23).
_The reaction is stirred at room temperature for 5 minutes after which a 7% solution of NH;OH
(10 mL) is added. The mixture is then concentrated and the resulting residue is purified by
reverse phase chromatography to afford 0.136 g of the desired product as the ammonium salt. 'H
NMR (CDs0D) & 8.60 (d, 1H, J = 8.1Hz2), 7.33-7.23 (m, 3H), 7.16-7.00 (m, 6H), 5.44-5.41 (m,
1H), 3.28 (1H, A of ABX, obscured by solvent), 3.03 (1H, B of ABX, J = 14.1, 9.6Hz), 2.80 (q,
2H, J=10.5, 7.8Hz) 1.31 {t, 3H, J = 4.6Hz).



(.S -4-
wo bdslofzsts hy! t hi azol - 2-y1)-242- (4-et hyl t hi azol pZréREHE13823

m do] et hyl } phenyl -sul fam ¢ acid: | H(CD3CD ):

87.04-6.91 (m 6H), 5.32 (t, 1H, J=5.4 Hz), 3.25-2.90

(m 2H), 2.71-2.61 (m 4H) 1.93 (s, 211) 1.22-1.14(m

611). The second aspect of Category | of the

present disclosure relates to 2-(thiazol-4-yl)

conmpounds having the formula: 0 0 %0 ,..S.. HO NH

L-13.1 FI wherein RI, R4, and L are further defined

herein in Table 11 herein below. TABLE Il No. L Rl R4

89 -C(0)CH2- phenyl -nethyl 90 -C(0)CHr- phenyl ethyl

91 -C(0)Cl-12-- phenyl phenyl 92 -C(0)CH2- phenyl

t hi ophene-2-y1

The following is a general procedure for isolating the final compound as a free acid.

Reduction of the aryl nitro group to free a amine:

To a Parr hydrogenation vessel is charged the nitro compound [for example, intermediate
41 (1.0 eq) and Pd/C (10 % P'd on C, 50 % wet, Degussa-type E101 NE/W, 2.68 g, 15 wt %) as
solids. MeOH (15 mL/g) is added to provide a suspension. The vessel is put on a Parr
hydrogenation apparatus. The vessel is submitted to a fill/vacuum evacuate process with N2 (3 x
20 psi) to inert, followed by the same procedure with Hz (3 x 40 psi). The vessel is filled with
Hz and the vessel is shaken under 40 psi Ha for ~40 hr. The vessel is evacuated and the
atmosphere is purged with N» (5 x 20 psi). An aliquot is filtered and analyzed by HPLC to
insure complete conversion. The suspension is filtered through a pad of CELITE™ to remove
the catalyst, and the homogeneous yellow filtrate is concentrated by rotary evaporation to afford

the desired product which is used without further purification.

Preparation of free sulfamic acid: A 100 mL RBF is charged with the free amine (1.0 eq)
prepared in the step described herein above. Acetonitrile (5 mL/g) is added and the yellow
suspension which is typically yellow to orange in color is stirred at room temperature. A second
3-necked 500 mL RBF is charged with SO5 pyr (1.4 eq) and acetonitrile (5 mL/g) and the
suspension is stirred at room temperature. Both suspensions are gently heated until the reaction
solution containing the amine becomes orange to red-orange in color (typically at about 40-45
°C). This substrate containing solution is poured in one portion into the stirring suspension of
SOs- pyr at 35 °C. The resulting opague mixture is stirred vigorously while allowed to slowly
¢ool to room temperature, After stirring for 45 min, or once the reaction is determined to be
complete by HPLC, water (20 mL/g) is added to the colored suspension to provide a
homogeneous solution having a pH of approximately 2.4. Concentrated H;PO, is added slowly
to lower the pH to approximately 1.4. During this pH adjustment, an off-white precipitate
typically forms and the solution is stirred at room temperature for an additional hour. The
suspension is filtered and the filter cake is washed with the filtrate. The filter cake is air-dried

overnight to afford the desired product as the free acid.




[ -2- - - phenyl
93 -C(0) CH2- phenyl thiazol-2-y1 94 -C(0)CH2- p
ozazoCI(-)Z-yl 92 -C(0) CH2- phenyl isoxazol-3-yl 96
WO-2008000€%18- 3- chl or ophenyl methyl 97 - C(0) CH2- PCT/US2007/014823
3-chl orophenyl ethyl 98 -C(0)CH2- 3-chl orophenyl
phenyl 99 -C(0)CHr-- 3-chl orophenyl thiophene-2-y1 100
- C(0) CH2-
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The following are non-limiting examples of the first aspect of Category I of the present

disclosure.
N
Ho’s"‘N N

H

(.S')~4-(2-(4—Eﬂlylthiazol-z-yl)-z-(z-(z-fluorophenyi)acetamido)ethyl)phenyl-sulfamic
acid: '"H NMR (CD30D) 5 8.65(d, 1H, J = 8.4Hz), 7.29-7.15 (m, 1H), 7.13-7.03 (m, 7H), 5.46-
3.42 (m, 1H), 3.64-3.51 (m, 2H), 3.29 (1H), 3.04 (1H, B of ABX, J = 13.8, 9.6Hz), 2.81 (g, 2H,
J=15.6,3.9Hz), 1.31 (t, 3H, J = 7.8Hz). "F NMR (CD;0D) & 43.64. (S)-4-(2-(4-Ethylthiazol-
2-yl)-2-(2-(2-ﬂuorophenyl)acetamido)ethyl)phenyl-sulfamic acid

/\>_-/
QP O/\I/L N
-8, HN
HOTTTN f;
F
(6')-4-(2—(4—Ethylthiazol-2-yl)-2-.(2-(3-ﬂuorophenyl)aceta.mido)ethyl)phenyl-sulfamic
acid: '"H NMR (CD30D) 5 8.74 (d, 1H, J = 8.4Hz), 7.32 (9, 1H, J = 6.6, 14.2Hz), 7.10-6.91 (m,

§H), 5.47-5.40 (m, 1H), 3.53 (s, 2H), 3.30 (1H), 3.11 (1H, B of ABX, J = 9.6, 14.1Hz), 2.80 (q,
2H,J =6.6, 15.1Hz), 1.31 (t, 3H, J = 7.8Hz). 19F NMR § 47.42.

/w
%P /(j\rL "
HO” Ny N
B F
(S)-4—(2-(2~(2,3-Diﬂuorophenyl)acetarnido)—2~(4-ethylthiazo1-2-y!)eﬂtyl)phenyl—sulfamic

acid: '"H NMR (CD;0D) 8 7.16-7.05 (m, 5H), 6.85-6.80 (m, 1H), 5.48-5.43 (m, 1H), 3.63 (s,

2H), 3.38 (1H, A of ABX, obscureq by solvent), 3.03 (1H), 2.80 (0. H,J=15.1, 7.8Hz), 1.31 (1,
3H, J =7.5Hz).



3-chl orophenyl thiazol-2-y1 55 101 -C(0)CH2- 3

0 20Blpssaphenyl  oxazol - 2-y1° 102 - C(0) CH  3- chlropdeiybisszs
W isoxazbol -3-y1 103 -C(0) CHz- 3-net hoxyphenyl nethyl 104

-C(0) CH2- 3-net hoxyphenyl ethyl 105 - C(0) CH2-
3- net hoxyphenyl phenyl 106 -C(0)CH2-- 3-net hoxyphenyl
t hi ophene-2-y1 107
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et
A Q/YL
Ho’s“ﬁ HN\(;
¥
F

(6')-4—(2-(2—(3,4-Diﬂuorophenyl)acetamido)-2-(4—ethylthiazol-z-yl)ethyl)phenyl-sulf‘a’mic
acid: 'H NMR (CD:0D) § 8.75 (d, 1H, J = 7.8Hz), 7.23-7.04 (m, 6H), 6.88-6.84 (m, 1H), 5.44-
5.40 (m, 1H), 3.49 (s, 2H), 3.34 (1H), 3.02 (1H, B of ABX, J = 14,1, 9.9Hz), 2.80(q, 2H, J =
15.1, 7.8Hz), 1.31 (, 1H, J = 7.5Hz). 19F NMR (CD30D) § 22.18, 19.45.

ot
m‘}s’{’NO/IL )
ESS
Cl

(S)-4-(2~(2-(2_-Chlorophenyl)acetamido)-2-(4-ethylthiazo1—2-y1)eﬁ1y])phenyi—sulfamic
acid: 'HNMR (CD30D) § 7.39-7.36 (m, 1H), 7.27-7.21 (m, 2H), 7.15-6.98 (m, SH), 5.49-5.44
(m, 1H), 3.69 (d, 2H, J = 11.7Hz), 3.32 (1H), 3.04 (1H, B of ABX, J = 9.3, 13.9Hz), 2.80 (q, 2H,
J=7.8,15.3Hz), 1.31 (t, 3H, J = 7.5Hz).

S
QP J(:(\l* N
Ho"s‘N HN
H Cl

(5)-4-2-2-(3 —Chlorophenyl)acetamido)-z-(4-ethylthiazoi-2-yl)ethyl)phenyl-sulfamic
acid: '"H NMR (CD30D) & 7.33-7.23 (m, 3H), 7.13-7.03 (m, 5H), 5.43 (q, 1H, J = 5.1, 9.6H2z),

3.51 (s, 2H), 3.29 (1H), 3.03 (1H, B of ABX, J = 9.9, 14.1Hz), 2.80 (q, 2H, ] = 7.5, 15Hz), 1.31
(t, 3H, J = 7.8Hz).

oo




C(0) CH2- 3-net hoxyphenyl thiazol-2-yl 108 -C(0) CHr -
- met hoxyphenyl oxazol-2-yl1 109 -C(0) CHr -

- met hoxyphenyl isoxazol-3-yl | 10 - C(0) CH2-

| uorophenyl nethyl 111 46(0) CH2- 3-fl uor ophenyl
yl 112 -C(0)012- 3-fluorophenyl phenyl 113

0) C112- 3-fl wuorophenyl thiophene-2-yl 114
-C(0)CH2- 3 -fl uorophenyl

Ho_’ "'N HM: - 0

H
‘ OH

(S)-4-(2-(4-Ethy]ﬂﬁazol-Z—yl)—2—(2-(3 -hydroxyphenyl)acetamido)ethyl)phenyl-sulfamic
acid: 'H NMR (CD;0D) 5 7.16-7.08 (m, 3H), 7.03-7.00 (m, 3H), 6.70-6.63 (m, 2H), 5.42-5.40
(m, 1H), 3.44 (s, 2H), 3.28 (1H, A of ABX, obscured by solvent), 3.04 (B of ABX,T=14.1,
9.6Hz), 2.89 (g, 2H, ] = 15, 7.5Hz), 1.31 (t, 3H, ] = 7.5Hz)

o W e
HO ‘

(S)~4-(2-{4-Ethylthiazol-z-yl)—z-(2-(2-methoxyphenyl)acetamido)emyl)phenyl-sulfamic
acid: '"H NMR (CDs0D) & 8.00 (d, 1H, J = 7.8Hz), 7.26 (t, 1H, J = 13.2Hz), 7.09-7.05 (m, 4H)
7.01 (s, 1H), 6.91-6.89 (m, 4H), 5.44-5.39 (m, 1H}, 3.71 (s, 3H), 3.52 (s, 2H), 3.26 (1H, A of ,
ABX, J=14.1,5.1Hz), 3.06 (IH B of ABX, J = 13.8, 8.4Hz), 2.80 (g, 2H, J = 8.1, 15.6Hz), 1.31

(t, 3H, ] = 1.2Hz).
QP /C(\A’L §
HO’S\N IN%
H .
CHy

(5)-4- {2-(4~Ethy1thiazol-2-yl)-2-[2—(3-methoxyphenyl)acetamido]cthyl}phenyl-suifamic
acid: '"H NMR (CD;0D) § 8.58 (d, 1H, J = 8.1Hz), 7.21 (4, 1H, J = 7.8Hz), 7.12-7.02 (m, 4H),
6.81 (s,2H), 6.72(d, 1H, T = 7.5Hz), 3.45-5.40 (m, 1H), 3.79 (s, 3H), 3,50 (s, 2H), 3.29 (1H, A
of ABX, obscured by solvent), 3.08 (1H, B of ABX,J=11.8, S.in), 2.80 (q,2H, J = 15,’ |
7.5Hz), 1.31 (1, 3H, J = 6.6Hz).

' D WWWw !

-f
th
c(



t hi azol -2-y1 115 -C(0) CH2- 3-fl uorophenyl oxazol-2-yl
wo kd008300) CH2- 3 -fl uorophenyl isoxazol -3-yl gdmus2007/014823
-C(0)CH2- 2,5-di nethylthiazol-4-y1 nmethyl 118
-C(0)CH2- 2,5-di nethylthiazol-4-y1l e ethyl 119
-C(0)CH2- 2,5-di nethylthiazol -4-y1 phenyl 120
-C(0)CHr- 2,5-di nethylthiazol -4-y1 thiophene-2-y1 121
-C(0)CH2- 2,5-di nethylthiazol-4-y1l thiazol-2 -yl 122
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(S)-4-(2-(4-Ethyifhiazo]—2—y1)-2-(3-phenylpropanamido)ethyl)pheny]sulfamic acid: 'H
NMR (CD;0OD) & 8.56 (d, 1H, J = 8.4Hz), 7.25-6.98 (m, 9H), 5.43-5.38 (m, 1H), 3.26 (1H, A of
ABX, J=14.1, 9.6Hz), 2.97 (1H, B of ABX, J = 10.9, 3Hz), 2.58-2.76 (m, 3H),2.98(q,2H,J =
13.8, 7.2Hz), 1.29 (t, 3H, J = 8.7Hz).

?/
cvo HN
HO” "N

H
OCH,

CH,
(S)-4-(2-(2-(3,4-Dimethoxyphenyl)acetamido)-2-(4—ethylthiazol-Z-yl)ethyl)-
phenylsulfamic acid: 'H NMR (CD10D) 6 7.12-7.03 (m, 3H), 6.91 (d, 1H,J = 8.4Hz), 6.82 (s,
1H), 6.66 (d, 1H, T = 2.1Hz), 6.63 (d, 1H, J = 2.1Hz), 5.43 (m, 1H), 3.84 (s, 3H), 3.80 (s, 3H),
3.45 (s, 2H), 3.30 (1H), 3.03 (1H, B of ABX, J = 14.1, 9.6Hz), 2.79 (9. 2H,J =15.1, 7.2Hz),

1.30 (t, 3H, Y= 7.2H2).
/\>_/
3 JO”YL ,
Ho” ‘E N0 CH,
OCH;

| (5)-4-(2-(2-(2,3-Dimethoxyphenyl)acetamido)-2-(4-ethylthiazo]-.’Z-yl)ethyI)-
phenylsulfamic acid: 'H NMR (CD30D} 88.31(d, 1H, I = 7.8Hz), 7.11-6.93 (m, 6H)}, 6.68 (d,
1H, J =7.5Hz), 5.49-5.40 (m, 1H), 3.87 (s, 3H), 3.70 (s, 3H), 3.55 (s, 2H), 3.26 (1H, A of ABX,

obscured by solvent), 3.06 (1H, B of ABX, J = 13.9, 9Hz), 2.80 (q, 2H, J = 14.8, 7.5Hz), 1.31 (1,
3H, J = 7.5Hz).



_C(0)CH2- 2, 5-di net hyl t hi azol - 4-y1 oxazol -2-y1 123
d

2, 5-
-C(0) CH2- 2, 5-di net hylthiazol -4-y1l isoxazol-3-yl1 124
wOo-204sog3i8- 2, 4-di net hyl t hi azol -5-y1 net hyl 12BCT/US2007/014823
-C(0)C1% 2,4-ditnethylthiawl-5-y1 ethyl 126
2, 4-di net hyl t hi azol -5-y1 phenyl 127 -C(0) CH2-
2,4-di et hyl thiazol -5-y1 thiophene-2-y1 128 -C(0) CH2- -
2, 4-di met hyl t hi azol -5-y1 thiazol-2-yl 129 -C(0) CH2-
2, 4-di net hyl t hi azol -5-y1
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(S)-4-(2-(3-(3-Chlorophenyl)propanamido)-2-(4-ethylthiazol-2-yl)ethyl}phenyl-suifamic
acid: 'H NMR (CD30D) § 7.27-7.18 (m, 3H), 7.13-7.08 (m, SH), 7.01 (s, 1H), 5.39 (g, 1H, J =
5.1, 9.4Hz), 3.28 (1H, A of ABX, J=5.1, 14.1H=), 2.97 (1H, B of ABX, J =93, 13.9Hz), 2.88-
2.76 (m, 4H), 2.50 (t, 2H, ] =8.1Hz), 1.31 {t, 3H, J = 7.8Hz).

QP N
HO’S\N HN\CQ

H
OCH;
(5)-4-(2-(4-Ethylthiazol-2-y1)-2-(3-(2-methoxyphenyl)propanamido)ethyl)phenyl-
sulfamic acid: 'H NMR (CD;OD) & 7.18-7.08 (m, 6H), 6.92 (d, 1H, J = 8.1Hz), 6.82 (t, IH,J = .
7.5Hz), 5.40-5.35 (mm, 1H), 3.25 (1H, A of ABX, J =15, 5.4Hz), 3.00 (1H, B of ABX, J =10.5,
7.5Hz), 2.88-2.76 (m, 4H), 2.47 (g, 2H, I = 9.1, 6Hz), 1.31 (t, 3H, J = 7.8Hz).

N
0,
wp/g\‘j‘
¥ HN._ .0
l-l
QCH

{S)-4-(2-(4-Ethylthiazol-2-yl)-2-(3-(3-methoxyphenyl)propanamido)ethyl )phenyl-
sulfamic acid: 'HNMR (CD;0D) § 7.19-7.00 (m, 5H), 6.75 (s, 1H), 6.73 (s, 1H), 5.42-5.37 (m,
1H), 3.76 (5, 3H), 3.25 (1H, A of ABX, J =13.9, 5.4Hz), 2.98 (1H, B of ABX, J = 14.1, 9.6Hz),
2.86-2.75 (m, 4H), 2.48 (q, 2H, J = 11.7, 1.2Hz), 1.31 (t, 3H, J = 7.5Hz).

N/
N
HO/S\.N HNf’/@,OCH,
. R

(5)-4-(2-(4-Ethylthiazol-2-yl)-2-(3-(4-methoxyphenyl)propanamido)ethyl)phenyl-
sulfamic acid: 'H NMR (CD;0OD) 8 7.13-6.99 (m, 7H), 6.82-6.78 (m, 2H), 5.42-5.37 (m, 1H),



oxazol -2-y1 130 -C(0)CHr- 2,4-di nethylthiazol-5-y1
wQize308z06 - 3-y1l 56 131 -C(0) CH2-- 4-ethyl t hi aget/vzoyAo14823

met hyl 132 -C(0) CH2- 4-ethylthiazol-2-yl ethyl 133

-C(0)CH2- 4-ethylthiazol-2-y1 phenyl 134 -C(0)CH2-

4- et hyl t hi azol -2-y1 t hi ophene-2-y1 135 - C(0) CH2-

4-ethyl thi azol -2-y1 thiazol-2-yl 136 -C(0) CH2-

4- et hyl t hi azol -2-yl1
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3.33 (s, 3H), 3.23 (1H), 2.97 (1H, B of ABX, J = 13.3, 11.4Hz), 2.83-2.75 (m, 4H), 2.49 (q, 2H,
J=6.4,3.3Hz), 1.31 (t, 3H, J =7.5Hz).

M
OJ\H’N\/

)
($)-4-{2-[2-(4-Ethyl-2,3-dioxopiperazin-1-yDacetamido]-2-(4-ethylthiazol-2-

yl)ethyl} phenylsulfamic acid: "H NMR (CD30D) & 7.14 (s, 4H), 7.08 (s, 1H), 5.56-5.51 (m, 1H),

4.34 (d, 2H, J = 16.2Hz), 3.88 (d, 2H, J = 17.6Hz), 3.59-3.40 (m, 3H}, 3.26-3.14 (m, 3H), 2.98

(1H, B of ABX, J =10.8, 13.9Hz), 2.82 (q, 2H, J = 6.9, 15Hz), 1.32 (t, 3H, ] = 7.5Hz), 1.21 (i,

3H, ] = 7.2Hz).
/3_/
=N
Yor e
HO N
H .
N/I
OJ\N 0
- H : 'S
(5)-4-{2-(4-Ethylthiazol-2-yl)-2-[2-(5-methyl-2,4-dioxc-3,4-dihydropyrimidin-1(27)-
yDacetamido]ethyl} phenytsulfamic acid: 'H (CDsOD ): 6 7.13 (s, 1H), 7.06-7.02 (m, 4H), 6.95

(s, 1H), 5.42-5.31 (m, 1H), 4.43-4.18 (dd, 2H, J=16.5 Hz), 3.24-2.93 (m, 2H), 2.74-2.69 (q, 2H,
J=7.3 Hz), 1.79 (s, 3H), 1.22 (1, 3H, J=7.5 Hz).

/\>_/
o N
%4 ){;(?‘N):
HO

(S)-4-[2-(benzo[d][1,3]dioxole-5-carboxamido)-2-(4-ethylthiazol-2-yl)ethyl]-
phenylsulfamic acid: 'H NMR (CD;0D) 8 7.25 (d, 1H, J=6.5 Hz), 7.13 (s, 1H), 7.06 (d, 2H,



oxazol -2-y1 137 -C(0)CH2- 4-ethylthiazol-2-y1
i soxazol -3-yl 138 -C(0) CHz-
woO3eemaiisrb - 1, 2, 4- oxadi azol -5-y1 net hyl 139 - C( 8¢ ©EB2007/014823
3-nmet hyl -1, 2, 4- oxadi azol -5-y1 ethyl 140 -C(0)CH2-
3-nmet hyl -1, 2, 4- oxadi azol -5-y1 phenyl 141 -C(0)CH2-
3-net hyl -1, 2, 4- oxadi azol -5-y1 t hi ophene-2-y1l 142
-C(0) CH2- 3-nethyl -1, 2, 4- oxadi azol -5-y1 thiazol-2-yl
143 -C(0) CH2- 3-nethyl -1, 2, 4- oxadi azol -5-y1
oxazol -2-y1 144 s3

¥=8.5 Hz), 7.00 (d, 2H, J=8.5 Hz), 6.91 (s, 1H), 6.76 (d, 1H, J=8.1 Hz), 5.90 (s, 2H), 5.48 (q, 1H,
J=5.0 Hz), 3.32-3.24 (m, 2H), 3.07-2.99 (m, 2H), 2.72 (q, 2H, J=7.5 Hz), 1.21 (t, 3H, J=7.5 Hz).

M/
Hoc}s,{)ﬂ HN.__.O
\5@—

(S)-4-{2-{2-(2,5-Dimethylthiazol-4-yl)acetamido]-2-(4-ethylthiazol-2-yl)ethyl } -
phenylsulfafnic acid: 'H (CD;OD): 6 7.10-7.01 (m, 5H), 5.41 {t, 1H, J=6.9 Hz), 3.58 (s, 2H),
3.33-3.01 (m, 2H), 2.82-2.75 (q, 2H, J=7.5 Hz), 2.59 (s, 3H), 2.23 (s, 3H), 1.30 (t, 3H, J=7.5

Hz).
A
P :}_
o,“s':, HN.__.0
HO H
&}—

(S)-4-{2-12-(2,4-Dimethylthiazol-5-yl)acetamido]-2-(4-methylthiazol-2-
yl)ethyl} phenylsulfamic acid: 'H (CD3;OD): & 8.71-8.68 (d, 1H, J=8.4 Hz), 7.10-7.03 (m, 4H),
7.01 (s, 1H), 5:41 (m, 1H), 3.59 (s, 1H), 3.34-2.96 (m, 2H), 2.59 (s, 3H), 2.40 (s, 3H), 2.23 (s,

3H).
/\§_—\
N
) c}s{) ,O/:ﬁ)‘ 0
HoTN

S
N
(S)-4- {2-(4~];'-lthy]thiazol~2~y1)-2-[3-(ﬂaiazol-z-yl)propanamido]ethyl}phenyl-sulfamic
acid: 'H (CD3;OD): § 7.67-7.65 (m, 1H), 7.49-7.47 (m, 1H), 7.14-7.08 (m, 4H), 7.04 (s, 1H),

5.46-5.41 (q, 1H, /=5.1 Hz), 3.58 (s, 2H), 3.30-3.25 (m, 3H), 3.02-2.67 (m, SH), 1.31 (t, 3H,
J=1.5 Hz).



-C(0)CH2--- 3-nethyl-1, 2, 4- oxadi azol -5-y1

woizsem23Th- 3-y1 145 - C(0) CH2CH2- phenyl net hyl pd#@s2007/014823
- ¢(0) CH2CH2- phenyl ethyl 147 -C(0)CH2CH2- phenyl
phenyl 148 -C(0) CH2CH2- phenyl thi ophene-2-y1 149
-C(0) CH2CH2- phenyl thiazol-2-y1 150" -C(0) CH2CH2-
phenyl oxazol -2-y1 151 -C(0) CH2CH2- phenyl
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(5)-4- {2—(4-Ethyithi azol-2-y1)-2-[2-(4-ethylthiazol-2-yl)acetamido]ethyl } phenyl-sulfamic
acid: "H(CD;OD ): 57.04-6.91 (m, 6H), 5.32 (t, 1H, J=5.4 Hz), 3.25-2.90 (m, 2H), 2.71-2.61 (m,
4H) 1.93 (s, 2H) 1.22-1.14 (m, 6H).

The second aspect of Category I of the present disclosure relates to 2-(thiazol-4-y1)

compounds having the formula:

s
| )=
o N
’\\/0

7
5 _N
HO” “I;I H™ “I—R!

H
wherein R!, R*, and L are further defined herein in Table II herein below.

_ TABLE Il

No. L R’ R*

89 -C(O)CHy— ) phenyl " “methyl

90 ~-C(O)CH— phenyl ethyl

91 —C(O)CHx— phenyl phenyl

92 —-C(O)CH>— phenyl thiophene-2-yl
93 ~C(O)CH— phenyl thiazol-2-yl
94 - —C(O)CHz— phenyl oxazol-2-yl
95 —C(O)CHs— phenyl isoxazol-3-yl
96 _ -C(O)CHy— 3-chlorophenyl methyl

97 —C(O)CH,— | 3-c¢hlorophenyl | ethyl

98 —C(O)CH,~ 3-chlorophenyl phenyl

99 —C(O)CH2—- 3-chlorophenyl thiophene-2-yl
100 —C(O)CH,— 3-chlorophenyl thiazol-2-yt




i soxazol -3-y1 152 -C(0) CH2CH2- 3-chl or ophenyl net hyl

153 - C(0) CH2CH2- 3-chl orophenyl ethyl 154 -C(0) CH2CH2-
wO2easitiozd7ophenyl phenyl 155 - C(0) CH2C112- 3- chPoTashengi4s23

t hi ophene-2-y1 156 -C(0) CH2CH2- 3-chl or ophenyl

thi azol -2-y1 157 -C(0) CH2CH2- 3-chl or ophenyl

oxazol -2-yl 158 -C(0) CH2CH2- 3-chl or ophenyl

i soxazol -3-y1 159
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101 —C(O)CH— 3-chlorophenyl oxazol-2-yl
102 —C(O)CHz— 3-chlorophenyl isoxazol-3-yl
103 —C{O)CH~ 3-methoxyphenyl methyl
104 —C(O)CH,— 3-methoxyphenyl ethyl
105 —C(O)CH:— 3-methoxyphenyl phenyl
106 —C(O)CH—~ 3-methoxyphenyl thiophene-2-yl
107 —C(O)CH— 3-methoxyphenyl thiazol-2-yl
108 —-C(O)CH— 3-methoxyphenyl oxazol-2-yl
109 —C(O)CHz~ 3-methoxyphenyl isoxazol-3-yl
110 —C(O)CH— 3-fluorophenyl methyl
111 ~C(O)CH— 3-fluorophenyl ethyl
112 —C(O)CH,—- 3-fluorophenyi phenyl
113 ~C(O)YCH,— 3-fluorophenyl thiophene-2-yl
114 —C(O)CH»— 3-fluorophenyl thiazol-2-yl
115 —-C(O)CH~ 3-fluorophenyl oxazol-2-y]
116 ~C(O)CH>~ 3-fluorophenyl isoxazol-3-yl
117 —C(O)CH— 2,5-dimethylthiazol-4-yl methyl
118 —C(O)CHx - 2,5-dimethylthiazol-4-yl - * ethyl
119 —C(O)CHy— 2,5-dimethylthiazol-4-y1 phenyl
120 —C(O)CH,—~ 2,5-dimethylthiazol-4-yl thiophene-2-yl
121 -C(O)CH,- 2,5-dimethylthiazol-4-yl thiazol-2-yl
122 —C(O)CH:— 2,5-dimethylthiazol-4-yl oxazol-2-yl
123 - —C(O)CH»—~ 2,5-dimethylthiazol-4-yl isoxazol-3-yl
124 —C(O)CH 2,4-dimethylthiazol-5-yl methyl
125 =C{O)CH— 2,4-dimethylthiazol-5~y1 ethyl
126, —C(O)CH>- . 2,4-dimethylthiazol-5-yl phenyl
127 ~C(O)CH»- 2,4-dimethylthiazol-5-yl thiophene-2-y!
128 —C(O)CHz— 2,4-dimethylthiazol-5-yl thiazol-2-yl
129 —~C(O)CH,— 2,4-dimethylthiazol-5-yl oxazol-2-yl
130 ~C(O)CH— 2,4-dimethylthiazol.5-yl isoxazol-3-yl




-C(0) CH2CH2- 3- et hoxyphenyl met hyl 160 - C(0) CH2CH2-
wOoeesdwdyayphenyl ethyl 57 161 -C(0) CH2CH2- PCT/US2007/014823

3- met hoxyphenyl phenyl 162 - C(0) CH2CHr -

3- met hoxyphenyl thi ophene-2-y1l 163 - C(0) CH2CH2-

3- met hoxyphenyl thiazol-2-yl 164 -C(0)CH2CH2-

3- net hoxyphenyl oxazol -2-y1 165 - C(0) CH2CH2-

3- met hoxyphenyl i soxazol -3-y1
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131 —C(O)CH»~ 4-ethylthiazol-2-yl methyl
132 -C(O)CH>— 4-ethylthiazol-2-yl ethyl
133 —~C(O)CH>— 4-ethylthiazol-2-yi phenyl
134 ~-C(O)CHx- 4-ethylthiazol-2-yl thiophene-2-yl
135 ~C(O)CH,—- 4-ethylthiazol-2-yl thiazol-2-yt
136 - =C(O)CH2- 4-ethylthiazol-2-yl oxazol-2-yl
137 —-C(O)CHz—- 4-ethylthiazol-2-yl isoxazol-3-yl
138 —C(O)CH,— 3-methyl-1,2,4-oxadiazol-5-yl methyl
139 -C(O)CH>— 3-methyl-1,2,4-oxadiazol-5-yl ethyl
140 ~C(O)CH,—- 3-methyl-1,2,4-oxadiazol-5-yl phenyl
141 ~C(O)CHx— 3-methyl-1,2,4-o0xadiazol-5-yl | thiophene-2-yl
142 -C(O)CH— 3-methyl-1,2,4-oxadiazol-5-yl thiazol-2-yl
143 ~C(O)CH~ 3-methyl-1,2,4-oxadiazol-5-yl oxazol-2-yl
144 ~-C(O)CH»— 3-methyl-1,2,4-oxadiazol-5-yl isoxazol-3-yl
145 —C(O)CH;CH— phenyl methyl
146 ~C(O)YCH,CHz— phenyl ethyl
147 -C(O)CH,CHz— phenyt phenyl
148 ~C(O)CHCH,— phenyl thiophene-2-yl
149 | —C(O)YCEHLCH.— | phenyl - thiazol -2yl
150 | —C(O)CH;CH»— phenyl oxazol-2-yl
151 —C(O)YCH,CH,— phenyl isoxazol-3-yl
152 ~C(OYCH;CH>- 3-chlorophenyl methyl
153 ~C{O)CH,CH:— 3-chlorophenyl ethyl
154 .—C (O)CH,CH—~ 3-chlorophenyl phenyl
155 —C(O)CH,CH— 3-chlorophenyl thiophene-2-yl
156 —C(O)YCH,;CH,— 3-chlorophenyl thiazol-2-yl
157 ~C(OYCH,CH,— 3-chlorophenyl oxazol-2-yl
158 -C(O)CH,;CH,— 3-chlorophenyl isoxazol-3-yl
159 —C(OYCH,CH4- 3-methoxyphenyl methyl
160 —C{O)CHCH,— 3-methoxyphenyl ethyl




166 -C(0) CH2CH2- 3-fl uorophenyl nethyl 167

-C(0) CH2CH2- 3-fl uorophenyl ethyl 168 -C(0)CH2CH2-

wO2edsionzaropheny|

phenyl

169 - C(0) CH2CH2- 3- f | uBCDRISZ09H014823

t hi ophene-2-y1 170 - C(0) CH2CH2- 3-fl uor ophenyl

thiazol -2-y1 171 -C(0) CH2CH2- 3-fl uor ophenyl
oxazol -2-yl 172 -C(0) CH2CH2- 3-f | uor ophenyl

i soxazol -3-y1 173 - C(0) CH2CH2-
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161 —C(O)CH;CH~ 3-methoxyphenyl phenyl
162 ~C(O)CH,CH~ 3-methoxyphenyl thiophene-2-yl
163 —C(O)CH,CH>— 3-methoxyphenyl thiazol-2-yl
164 —C(O)CH;CHo— - 3-methoxyphenyl oxazol-2-yl
165 —C(C)YCH,CH>— 3-methoxyphenyl isoxazol-3-yl
166 —C(O)CH,CH>- 3-fluorophenyl methyl
167 —C(O)CH,CH>— 3-fluorophenyl ethyl
168 —C(O)CH2CHy— 3-fluorophenyl phenyl
169 ~C(O)CH,CH,~ 3-fluorophenyl thiophene-2-yl
170 —C(OYCH,CHy—~ 3-fluorophenyl thiazol-2-yl
171 -C(O)YCH;CH,— 3-fluorophenyli oxazol-2-yl
172 —C{O)YCH2CHz— 3~-fluorophenyl isoxazol-3-yl
173 ~C(O)CHCH,— 2,5-dimethylthiazol-4-yl methyl
174 | —C(O)CH,CHx— 2,5-dimethylthiazol-4-yl ethyl
175 —C(O)CH,CH>~ 2,5-dimethylthiazol-4-yl phenyl
176 —C(O)CH,CHa>- 2,5-dimethylthiazol-4-yl thiophene-2-yl
177 —C(O)CH,CH>~- 2,5-dimethylthiazol-4-y1 thiazol-2-yl
178 -C(O)CH;CHx— - 2,5-dimethylthiazol-4-yl -oxazol-2-yl
179 ~C(O)YCH2CHo~ 2,5-dimethylthiazol-4-yl isoxazol-3-yl
180 —C(O)YCH,CHo— 2,4-dimethylthiazol-5-yl methyl
181 —C(O)CH,CH- 2,4-dimethylthiazol-5-yl ethyl
182 ~C(O)CH,CH:- 2,4-dimethylthiazol-5-yl phenyl
183 | —C(O)CH,CHz— 2,4-dimethylthiazol-5-yi thiophene-2-yl
184 | —C(O)CH;CHz— |  2,4-dimethylthiazol-5-y1 thiazol-2-y1
185 —C{(O)YCH;CH»~ 2,4-dimethylthiazol-5-yl oxazol-2-yl
186 —C(O)CH,CH2— 2,4-dimethylthiazol-5-y1 isoxazol-3-yl
1 _87 —C(O)CH,CH— 4-ethylthiazol-2-yl methyl
188 —C(O)CH;CHx— 4-ethylthiazol-2-y1 ethyl
189 —C(O)CH,CH>- 4-ethylthtazol-2-y] phenyl
190 —C(O)CH,CHz—- 4-ethylthiazol-2-yl thiophene-2-yl




2, 5-di net hyl t hi azol -4-y1 nethyl 174 -C(0) CH2CH2-
WwWO20B/00251et hyl t hi azol -4-y1 ethyl 175 - C(0) CH2Qr2F/US2007/014823

2, 5-di met hyl t hi azol -4-y1 phenyl 176 -C(0)  CH2CH2-

2, 5-di net hyl t hi azol - 4-y1 thi ophene-2-y1 177

-C(0) CH2CH2- 2, 5-di net hyl t hi azol -4-y1 thiazol-2-y1 178

-C(0) CH2CH2- 2, 5- di met hyl t hi azol - 4-y1 oxazol -2-y1 179

-C(0) CH2CHr - 2, 5-di met hyl t hi azol -4-y1 isoxazol -3-y1l

180 - C(0) CH2CH2- 2 4- di met hySISt hi azol -5-y1 net hyl

191 —C(O)CH2CHz— 4-ethylthiazol-2-yl thiazol-2-yl

192 —C(O)CH:CH—~ 4-ethylthiazol-2-y! oxazol-2-yl
193 —C(O)CHCHp— 4-ethylthiazol-2-yl isoxazol-3-yl
194 —C(O)CH:CHz— | 3-methyl-1,2,4-0xadiazol-5-yl methyl
195 —C(O)CH>CHz— | 3-methyl-1,2,4-0xadiazol-5-y1 ethyl
196 —C(O)CH;CHo— | 3-methyl-1,2,4-oxadiazol-5-yl phenyl

197 —C(OYCHzCH— | 3-methyl-1,2,4-oxadiazol-5-yl thiophene-2-yl
198 —C(O)CH;CHy— | 3-methyl-1,2,4-oxadiazol-5-y1 thiazol-2-yl
199 —C(O)CH;CHy— | 3-methyl-1,2,4-oxadiazol-5-yl oxazol-2-yl
200 —C(O)YCH,CHz—~ | 3-methyl-1,2,4-oxadiazol-5-yl isoxazol-3-yl

The compounds encompassed within the second aspect of Category I of the present
disclosure can be prepared by the procedure outlined in Scheme II and described in Example 2
herein below.

Scheme I

Jcrﬁ* @”\f“ 3

H,C ca, H,C CH:»
6
Reagents and conditions: (a)(i)} (iso-butyl)OCOCI, EtsN, THF; 0 °C, 20 min.
(i) CH2N3; room temp for 3 hours.

@/Y“ w

Hy
H3 C CI'IS HJ C CH3

6 7
Reagents and conditions: (b) 48% HBr, THF; 0°C, 1.5 hr.




181 - C(0) CH2CHr - 2, 4
- C(0) CH2CH2- 2, 4-di me

-di m et hyl thi azol -5-y1 ethyl 182
t hyl t hi azol - 5-y1 phenyl 183

WO2BBMERCH2- . 2, 4-di net hyl t hi azol - 5-y1 t hi opRERES20y/014823

184 -C(0) CH2CH2- 2, 4-di nmet hyl t hi azol -5-y1 thiazol-2-yl
185 -C(0) CH2CHr - 2, 4-di net hyl t hi azol -5-y1 oxazo 1-2-y1l
186 - C(0) CH2CH2- 2, 4-di net hyl t hi azol -5-y1
i soxazol -3-y1 187 -C(0) CH2CH2- 4-ethylthiazol-2-yl
met hyl 188 - C(0) CH2CHz- '

59

Reagents and conditions: (c) CH3CN; reflux 5 hr.

NH, - HBr

. S, 5
8, S
55— O-/YQ‘@
o HN._ O
| Cl

8 9
Reagents and conditions: (d) (3-C)CsH4CO;H, EDCI, HOBt, DIPEA, DMF; 1t, 18 hr.

l S S~ T8 s
r—J —J
72— o Wan\y
. o —— N/
O,N HO” N N\ 20
H
cl cl

9 10
Reagents and conditions: (&) (i) Ha:Pd/C, MeOH; (ii) SOs-pyridine, NH,OH, rt, 18 br.

EXAMPLE 2
4—((.5')—2—-(2—(3-chlorophenyl)acetamido)-2—(2—(thiophene-2—yl)thiazol~4~yl)ethyl)phenylsulfamic
acid (10)



4-et hyl t hi awl-2-y1 ethyl 189 -C(0) CH2CH2-
WO 2008{0p357% hi azol - 2-y1 phenyl 190 - C(0) CH2CHz- PCT/US2007/014823
4- et hyl t hi azol - 2-y1 thi ophene-2-y1 WO
2008/ 002570PCT/ US2007/ 014823 58 191 - C(0) CH2CH2-
4-et hyl t hi azol -2-y1 thiazol-2-y1 192 -C(0) CH2CH2-
4-et hyl thi azol - 2-y1 oxazol -2-y1 193 -C(0) CH2CH2-
4- et hyl t hi azol - 2-y1 i soxazol -3-yl 194 -C(0) CH2CH2-
3-net hyl -1, 2, 4- oxadi azol - 5%(:}[ nmet hyl

Preparatiori. of (8)-[3-diazo-1-(4-nitrobenzyl)-2-oxo-propyl]-carbamic acid terz-butyl
ester (6): To a 0 °C solution of 2-(S)-tert-butoxycarbonylamino-3-(4-nitrophenyl)-propionic acid
(1.20 g, 4.0 mmol) in THF (20 mL) is added dropwise triethylamine (0.61 mL, 4.4 mmol)
followed by iso-butyl chloroformate (0.57 mL, 4.4 mmol). The reaction mixture is stirred at O
°C for 20 minutes and filtered. The filtrate is treated with an ether solution of diazomethane
(~16 mmol) at 0 °C. The reaction mixture is stirred at room temperature for 3 hours then
concentrated in vacuo. The resulting residue is dissolved in EtOAc and washed successively
with water and brine, dried (Na;S0,), filtered and concentrated. The residue is purified over
silica (hexane/EtOAc 2:1) to afford 1.1 g (82% yield) of the desired product as a slightly yellow
solid. '"H NMR (300 MHz, CDCls) 5 8.16 (d, J = 8.7 Hz, 2H), 7.39 (d, J = 8.7 Hz, 2H), 5.39 (s,
1H), 5.16 {d, /= 6.3 Hz, 1H), 4.49 (s, 1H), 3.25 (dd, /= 13.8 and 6.6, 1H), 3.06 (dd, J=13.5
and 6.9 Hz, 1H), 1.41 (s, 9H).

Preparation of (S)-tert-butyl 4-bromo-1-{(4-nitrophenyl)-3-oxobutan-2-ylcarbamate (7):
To a 0 °C solution of (S)-[3-diazo-1-(4-nitrobenzyl)-2-oxo-propyl}-carbamic acid fert-butyl ester,
6, (0.350 g, 1.04 mmol) in THF (5 mL) is added dropwise 48% aq. HBr (0.14 mL, 1.25 mmol).
The reaction mixture is stirred at 0 °C for 1.5 hours then the reaction is quenched at 0 °C with
sat. NaxCQO;. The mixture is exiracted with EtOAc (3x 25 mL) and the combined organic
extracts are washed with brine, dried (Na;S0Oy), filtered and concentrated-te obtain 0.400 g of the
product which is used in the next step without further purification. '"H NMR (300 MHz, CDCl;)
5 8.20 (d, /= 8.4 Hz, 2H), 7.39 (d, /= 8.4 Hz, 2H), 5.06 (4, /= 7.8 Hz, 1H), 4.80 (q, /= 6.3 Hz,
1H), 4.04 (s, 2H), 1.42 (s, 9H).

Preparation of (S)-2-(4-nitrophenyl)-1-[(thiophene-2-yl}thiazol-4-yl]ethanamine
hydrobromide salt (8): A mixture of (S)-tert-buty! 4-bromo-1-(4-nitrophenyl)-3-oxobutan-2-
ylcarbamate, 7, (7.74g, 20mmol), and thiophene-2-carbothioic acid amide (3.14g, 22mmol) in
CH;CN (200 mL) is refluxed for 5 hours. " The reaction mixture is cooled to room temperature
and diethyl ether (50 mL) is added to the solution. The precipitate which forms is collected by
fileration. The solid is dried under vacuum to afford 7.14 g (87 % yield) of the desired product.
ESI+ MS 332 (M+1).



195 -C(0) CH2CH2- 3-net hyl -1, 2, 4- oxadi azol -5-y1 et hyl
196 -C(0) CH2CHr- 3-nethyl -1, 2, 4- oxadi azol -5-y1 phenyl

WO 28/00870) CH2CH2- 3-net hyl -1, 2, 4- oxadi azol - 5- paT/US2007/014823
t hi ophene-2-y1 198 - C(0) CH2CH2-
3-net hyl -1, 2, 4- oxadi azol -5-y1 thiazol-2-y1 199
-C(0) CH2CH2- 3-net hyl -1, 2, 4- oxadi azol -5-y1 oxazol -2-y1l
200 -C(0) CH2CH2- 3-nethyl -1, 2, 4- oxadi azol -5-y1
i soxazol - 3-y1 The conpounds enconpassed within
the second aspect of Category | of the present
di scl osure can be prepared the procedure outlined
in Schene Il and described in Exanple 2 herein bel ow
Schene 11
Preparation of 2-(3-chlorophenyl)-N-{(S5)-2-(4-nitrophenyl)-1-[2-(thiophene-2-yl)thiazol-

4-yl]ethyl }acetamide (9): To a solution of 2-(4-nitrophenyl)-1-(2-thiophene2-ylthiazol-4-
yDethylamine, 8, (0.41 g, Immol) 3-chlorophenylacetic acid (0.170g, Immel) and 1-
hydroxybenzotriazote (HOBt) (0.070g, 0.50mmol) in DMF ( 5 mL) at 0°, is added 1-(3-
dimethylaminopropyl)-3-ethylcarbodiimide (EDCI) (0.190g, 1mmotl) foilowed by triethylamine
(0.42mL, 3mmol). The mixture is stirred at 0 °C for 30 minutes then at room temperature .
overnight. The reaction mixture is diluted with water and extracted with EtOAc. The combined
organic phase is washed with 1 N aqueous HCI, 5 % aqueous NaHCO;, water and brine, and
dried over Nay;SQy. The solvent is removed in vacuo to afford 0.290 g (60 % yield) of the
desired product which is used without further purification. ESI- MS 482 (M-1).

Preparation of {4-{2-(3-chlorophenyl)acetylamino]-2-(2-thiophen-2-ylthiazol-4-
yl)ethyl]phenyl}sulfamic acid (10): 2-(3-chlorophenyl)-N-{(S)-2-(4-nitrophenyl)-1-[2-
(thiophene2-yl)thiazol-4-ylJethyl } acetamide, 9, (0.290 g) is dissolved in MeOH (4 mL). A
catalytic amount of Pd/C (10% w/w) is added and the mixture is stirred under a hydrogen
atmosphere 18 hours. The reaction mixture is filtered through a bed of CELITE™ and the
solvent is removed under reduced pressure. The crude product is dissolved in pyridine (12 mL)
and treated with SOs-pyridine (0.157 g). The reaction is stirred at room temperature for 5
minates afier which a 7% solution of NH4OH is added. The mixture is then concentrated and
the resulting residue is purified by reverse phase chromatography to afford 0.078 g of the desired
product as the ammonium salt. "H NMR (CD30D) & 7.61 (4, 1H, J = 3.6Hz), 7.58 (d, 1H,J=
5.1Hz), 7.41-7.35 (m, 1H), 7.28-7.22 (m, 2H), 7.18-6.98 (m, 6H), 5.33 (t, 1H, ] = 6.6Hz), 3.70
(d, 2H, J=3.9Hz), 3.23 (1H, A of ABX, J = 6.6, 13.8Hz), 3.07 (1H, B of ABX, J = 8.1, 13.5Hz).

The following are non-limiting examples of compounds encompassed within the second

aspect of Category I of the present disclosure. .

Y

HO’S"H HNu__0
\COOCHS



6 Reagents and conditions: (a)(i) (iso-butyl)000C,
Et3N, THF;, 0 C, 20 min. (ii) CHZN2; roomtenp for 3
hours. WD 2008/ 002570PCT/ US2007/ 014823 59 8

Reagents and conditions: (g CH3CN, reflux 5 hr. 89
Reagents and conditions: (d) (3-Cl)C6H4CO2H, EDCI,
HOBt, D1PEA, DMF;, rt, 18 hr. 910 Reagents and

conditions: (e) (i) H2:Pd/C, MeOH, (ii) 303-pyridine,

NHAOH, rt, 18 hr. EXAVPLE 2 _ ,
A2 8y2-6: @ Mxymheay SptERpht-er herhey2 2Dtsazek typhdhe - 2
henylsulihiiagid0tH fviiQRIDIph) BR8sYd, sl fﬁmmz %117(51 210 25-7.20 (m,
ey 2008/ 002570PCT/ 1\]%2007/ 015 > p@%atp{/p] (
2H), 7.355)- gy 28D 0'- OP(MHPrﬂtOrSdB’e%;PT)“ 21122»@&9&1 dHyif T 88§Fbér§ﬂ&d 10, 1=
7.8Hz) aﬂ?Cts tm)ts i@usz/é (nE$HER. 76@ 3HY,8.52 (Deigalati®mn ef ABX, 1=6.3,
% oxycar bony am no- 3-(4- nit rophenyl) pr opi
13. 6sz|3n é(%l%"f(piméd_gglél $5¢k unol ) in THF (20 m.) is added
dropwi se triethylamne (0.61 nL, 4.4 mmol) foll owed by
i so-butyl chloroformate (0.57 nL, 4.4 rnnol). The
reaction mixture is stirred att 0 C for 20 m nutes and
filtered. The filtrate is trmm an et her
sol ution of diaz t heRe~ T A0~ at Q C. The
reaction m xture%krﬁ a@w 3y rgom tenperature for 3
hours then cond®nt ri?ht ed in vRcufB. Jrhe resul ting
residue is dissolved in Et 0AC~anrg~Wwashed successively
with water and brine, dried (Na2504), filtered and
concentrated. The residue is purified over silica
(R ELENE-Etefprogankinidop 2§ -{thiopheh-21y nhifgHR Yeyi)ethy i phanflsdl faenic acid:

‘" NM?@@B c@&zdosr %ﬁg it ch '7'&3*’?%&%%} 9\% 594 '|_|')(r9'1 7}%%6}% &Mﬁj I=

1.5H2) 2. ®. @ 1l T =2H)7), 5.899s, 1K), 5285, 26&mlﬁHX618(1:H B\ & AR, TEH.2,
, J= 13.8 and 6.6, 1H), 3.06
133}12?3@,%(%@31% Sl égg}i‘z) 11), 1.41 (s, 911).

4-{(S)-2-(3-(3-Chlorophenyl)propanamido)-2-[2-(thiophen-2-yhthiazol-4-»
yllethyl}phenylsulfamic acid: 'H NMR (CD;0D) d 7.61-7.56 (m, 3H), 7.22-7.14 (m, 6H), 7.08 (d,
1H), 7.00 (d, 1H, J=77.5Hz), 6.870 (s, 1H), 5.25 (t, 1H, J = 7.8Hz), 3.18 (1H, A of ABX, J = 6.6,
13.8Hz), 2.97 (1H, B of ABX, 1 =7.8, 13.8Hz), 2.87 (t, 2H, ] = 7.5Hz), 2.51 (t, 2H, J = 7.2Hz)}.

4-{(S)-2-[2-(3-Fluorophenyl)acetamido]-2-{2-(thiophen-2-yl)thiazol-4-yl)ethyl)-
phenylsulfamic acid: 'H NMR (CD;OD) d 7.61-7.57 {m, 2H), 7.32-7.28 (m, 1H), 7.19




Preparation of (S)-ten-butyl

4- br ono- 1- (4-ni trophenyl) - 3- oxobut an- 2- yl car banat e
(7): To a 0OC solution of

(5) 13-di azo- 1- (4-ni trobenzyl) - 2- oxo- pr opyl kcar bam c
acid tert-butyl ester, 6, (O. 350 g, .04 mol) in THF

7.16 @ atr)7. 48 (29SS U 8RYA SP0ARYsA o 5 dz% Fla= by 353

acti-.on m’xtur e
(s, 21'1)031 (1Heh of iBXebic ﬁn%rﬁﬁﬁ%&e@@ﬂéﬁ Ba@f HBX £18-4e3.6H2).
Na2CC3. The m xture is extracted with EtOAc (3x 25 nl)
and the conbi ned organic extracts are washed with
brine, dried (Na2SO4), f||teredd mcentrated ter
obtain 0.400 g of the prodyci Wil sed in the
next step wthout fuﬁdﬁle ication. 1H NVR (300

Mz, CDC13) 58.20 (w7} 84 B¢ H), 7.39 (d,./= 8.4
Hz, 211), 5.06 (d, J= 7.8 Hz, 1M} 4.80 (g, J= 6.3
Hz, 1H), 4.04 (s, 211), 1.42 (s, QH-

Preparation of

(&) Q—Eﬁ-(ﬁ-MQﬂmﬂeln%,ﬂ)omd{a@hﬁﬂbmﬂlrBt(ﬂrr&lzoylﬂnaijqi-]“e

yl)eﬂ“flg}}ahn%glr pﬁ.g‘gi/yafcl‘g %]8853§6b45 ‘;é ? oph@ﬁ))?%j §4oxo‘b n-P?-’ 723 (s,

1H), 7Yd%2.0b @ #H), 5033 (/1R AG7 2mm 33-3.86dm, 2H), 2.35 (s, 3H).
t hi ophene- 2-carbothioic acid amde (3.14g, 22mmol) in
CH3CN (200 ni) is refluxed for 5 hours. The reaction
m xture is cooled to roomtenpe_:ur £
ether (50 nL) is added tg-he soLdtians/
precipitate which foR | ' ¢ ed byflltratlon
The solid is drled'ﬁ?ndqr acuum ford 7.14 g (87 %
yi el d) of the desired product. j\fwﬁ 332 (M¥1). WO
2008/ 002570PCT/ US2007/ 014823 61 K_.& _Preparation of
2-(3-chl orophenyl)-N-{(S)-2-(4-nitrophenyl)-1
42- (t hi ophene-2-yQ hi azol 4-yliethyl }acetam de (9): To

ai- .9)|~2-1E2|~(Q[}:ﬂﬁ/i-2 3- leXO 15erazm~ -yl)acetam1d0]-2 [2 (thlolphen- -yDthiazol-4-
-ni trophen hene-

ety e S YRGS s o B SES 0y 1 dts 61,
7.27 (s, aﬁ()g 16Qt lﬁODrrl'SHEPB)iZ-@BQ (I;L 1}t)y4iﬁp ﬁ@rjaowemmlgq (d lH J=

( Ot run ;
15.9Hzh 4 484 59§P84H)d? ﬁ%ﬁﬁ? l(fan%PHo%a 56%7[153 °§A§%(h{/f &ar Ho%ﬁ) i ?de(t 3H, I=
6.9Hz).(EDCl ) (0.190g, Immol) followed by triethylan ne
(0.42nL, 3nunol). The mixture is stirred at 0C for 30
mnutes then at room tenperature overnight. The
reaction mxture is diluted with water and extracted
with Et0Ac. The conbi ned organic phase is washed wth

%’gl %xqrﬁeopeg{/ ot %g%ﬁagéﬁﬁ?gygsc }f%ﬁm\’}%g{%ﬁ toe%sqnp%)ruit}ﬁs havmg the
formulao afford 0.290 g (60%yield) of the desired product
which is used without further purifgcation. ESI- M
482 (M1 Preparati on of
{442-( 3- chi or ophenypacet yl am no]Nf%,LI@hi ophen- 2-yl t hi
azol -4- yflethyl]phenyl | £.2 d :

2- (3-chl orophenyl)c{\lyO{ 4- ni trophenyl)-1-[2- .
(t hi ophene2- yl)t&baiwﬁgé o WAFAceraa de, 9, (0.290
g) is dissolved in H(4rrL. i ¢ amount of
Pd/C (10% W w) is added and t heni e is stirred

[ :
wheref 5 inBn Hl L P IR Ford *“’ﬂ? &éﬁ%@?@‘ﬁg ob ol
sol vent is renoved undeﬂ(@)é@l’eé‘@][yﬁﬁééﬁtrre The crude
product is dissolved in pyridine (12 nL) and treated
with 503-pyridine (0.157 g). The reaction is stirred
at roomtenperature for 5 mnutes after which a 7%
solution of NHAOH is added. The mixture is then
concentrated and the resulting residue is purified by
reverse phase chronmatography to afford 0.078 g of the
desi red product as the ammonium salt. 1HNVR (CD30D)
87.61 (d, 1H, J = 3.6Hz), 7.58 (d, 1H, J = 5.1Hz),
7.41-7.35 (m 1H), 7.28-7.22 (m 2H), 7.18-6.98 (m




R2 wherein the linking unit L conprises a phenyl
wowedgsgozsiai d | 1 nki ng group having the fornmul a: PCTUS2007/014823

-QO)[(CR61)T[(C H2)]- WO _

2008/ 002570PCT/ US2007/ 014823 64 Rs is phenyl or

substituted phenyl and non-liniting exanples of the

units R2, R3, and R6a are further exenplified herein

below in Table I111. TABLE H No. R2 R3 R6a 201 net hyl

hydr ogen phenyl 202 nethyl hydrogen 2-fl uorophenyl 203

met hyl hydrogen 3-fl uorophe 204 met hyl hydrogen

4-f 1 uor ophenyl

R* is pheny! or substituted phenyl and non-limiting examples of the units R%, R?, and R®® are
further exemplified herein below in Table III.

TABLE IIl
No. R’ R’ R*
201 methyl hydrogen phenyl
202 methyl hydrogen 2-fluorophenyl
203 methyl hydrogen 3-fluorophenyl
204 methyl hydrogen 4-flucrophenyl
205 methyl hydrogen 3,4-difluorophenyl
206 methyl hydrogen 2-~chlorophenyl
207 methyl hydrogen 3-chlorophenyl
208 methyl hydrogen 4-chlorophenyl
209 methyl hydrogen 3,4-dichlorophenyl
210 methyl hydrogen 2-methoxyphenyl
211 methyl hydrogen 3-methoxyphenyl
212 methyl hydrogen 4-methoxyphenyl
213 ethyl hydrogen phenyl
214 ethyl hydrogen 2-fluorophenyl
215 ethyl hydrogen 3-fluorophenyl
216 ethyl hydrogen 4-fluorophenyl
217 ethyl hydrogen 3,4-difluoropheny!
218 ethyl hydrogen 2-chlorophenyl
219 ethyl hydrogen 3-chlorophenyl
220 ethyl hydrogen 4-chlorophenyl
221 ethyl hydrogen |  3,4-dichlorophenyl
222 ethyl hydrogen 2-methoxyphenyl
223 ethyl hydrogen 3-methoxyphenyl
224 ethyl hydrogen 4-methoxyphenyl




205 net hyl hydrogen 3, 4-difl uorophenyl 206 net hyl

hydr ogen 2-chl or ophenyl 207 net hyl hydrogen
wo3emhbzarophenyl 208 net hyl hydrogen 4-chl or ophenyk2080614823

met hyl hydrogen 3, 4-di chl orophenyl 210 nethyl hydrogen

2- met hoxyphenyl 211 net hyl hydrogen 3-net hoxyphenyl

212 net hyl
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The compounds encompassed within the third aspect of Category I of the present

disclosure can be prepared by the procedure outlined in Scheme Il and described in Example 3
herein below.

Scheme I

i /O/\lj:}_/
ol oy
T @

3 11
Reagents and conditions: (a) diphenylpropionic acid, EDCI, HOBt, TEA, DMF;
0°Ctort, 18 hr.

AN §7N
A\
HN._ O 4 HN._ O
OZN p ‘ e E
12

11
Reagents and conditions: (b} (i) Ha:Pd/C, MeOH:; (ii} SOs-pyridine, NH,OH; rt, 18 hr.

EXAMPLE 3
(S)-4-(2-(2,3-Diphenylpropanamido)-2—(4-ethy1thiazol—2—y1)ethyl)-
phenylsulfamic acid (12)

Preparation of (S)-N-[l-(4-ethylthiazol-2~yl)-2-(4~nitrophenyl)eﬂ1yl]-2,3-diphenyl—
propanamide (11): To a solution of 1-(.S’)-(4~ethylthiazol-2-yl)-2-(4-nitrophenyl)ethyl amine
hydrobromide, 3, (0.95 g, 2.65 mmol), diphenylpropionic acid (0.60 g, 2.65 mmol) and 1-
hydroxybenzotriazole (HOBY) (0.180 &, 1.33 mmol) in DMF ( 10 mL) at 0°, is added 1-(3-



hydr ogen 4-rnet hoxyphenyl 213 ethyl hydrogen phenyl
wodds/@esnpl hydrogen 2-fluorophenyl 215 ethyl Rkytdnisg®mo14823

3-fl uorophenyl 216 ethyl hydrogen 4-fl uorophenyl 217

et hyl hydrogen 3, 4-difluorophenyl 218 ethyl hydrogen

2-chl orophenyl 219 ethyl hydrogen 3-chl or ophenyl
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dimethylaminopropyl)-3-ethylcarbodiimide (EDCI) (0.502 g, 2.62 mmol} followed by
triethylamine (1.1 mL, 7.95 mmol). The mixture is stirred at 0 °C for 30 minutes then at room
temperature overnight. The reaction mixture is diluted with water and extracted with EtOAc.
The combined organic phase is washed with 1 N aqueous HCl, 5 % aqueous NaHCOs, water and
brine, and dried over Na;SOq4. The solvent is removed ir vacuo to afford 0.903 g (70% yield) of

the desired product which is used without further purification.

Preparation of (:5)-4-(2-(2,3-diphenylpropanamido)-2-(4-ethylthiazol-2-
yDethyl)phenylsulfamic acid (12) (S)-N-{1-(4-ethylthiazol-2-y1)-2-(4-nitrophenyl)ethyl]-2,3-
diphenyl-propanamide, 11, (0.903 g) is dissolved in MeOH (10 mL). A catalytic amount of
Pd/C (10% w/w) is added and the mixture is stirred under a hydrogen atmosphere 18 hours. The
reaction mixture is filtered through a bed of CELITE™ and the solvent is removed under
reduced pressure, The crude product is dissolved in pyridine (30 mL) and treated with SO;-
pyridine (0.621 g). The reaction is stirred at room temperature for 5 minutes after which a 7%
solution of NH,OH is added. The mixture is then concentrated and the resulting residue is
purified by reverse phase chromatography to afford 0.415 g of the desired product as the
ammonium salt. "H NMR (CD30D) & 8.59-8.52 (m, 1H), 7.37-7.04 (m, 9H), 6.97-6.93 (m, 1H),
6.89-6.85 (m, 2H), 5.36-5.32 (m, 1H), 3.91-3.83 (m, 1H), 3.29 (1H, A of ABX, obscured by
solvent), 3.15 (1H, B of ABX, J = 5.4, 33.8Hz), 2.99-2.88 (in, 2H), 2.81-2:69 (m, 2H), 1.32-1.25
{m, 3H).

The precursors of many of the Z units which comprise the third aspect of Category I are
not readily available. The following procedure illustrates an example of the procedure which
can be used to provide different R® units according to the present disclosure. Using the
procedure outlined in Scheme IV and described in Example 4 the artisan can make modifications

without undue experimentation to achieve the R units encompassed by the present disclosure.
p y the p.

Scheme IV

CO,CH;, CO,CH,
.
OCH; O



220 et hyl hydrogen 4-chl orophenyl 221 ethyl hydrogen

3, 4-di chl or ophenyl 222 ethyl hydrogen 2-net hoxyphenyl
wOo2a®/®e3Tyl hydr ogen 3- et hoxyphenyl 224 et hyl poydiso@enias2s

4- met hoxyphenyl WD 2008/ 002570PCT/ US2007/ 014823 65

The conpounds enconpassed within the third aspect of

Category | of the present disclosure can be prepared

by the procedure outlined in Schene |1l and descri bed
in Exanple 3 herein below. Scheme |11 311
67
13
Reagents and conditions: (a) methyl 2-(2-methoxyphenyl)acetate, LDA, THF;

0°Ctort18 hr.

CO,CH; COH
( .
OCH; O OCH; O

13 14
Reagents and conditions: (b)

EXAMPLE 4
2-(2-Methoxyphenyl)-3-phenylpropanoic acid (14)

Preparation of methyl 2-(2-methoxyphenyl)-3-phenylpropanoate (13): A 500mL round-
bottom flask is charged with methyl 2-(2-methoxyphenyl)acetate (8.496 g, 47 mmol, leq) and
THF (200mL). The homogeneous mixture is cooled to 0 °C in an ice bath. Lithium diisopropyl
amide (23.5mL of a 2.0M solution in heptane/THF) is added, maintaining a temperature less
than 3°C, The reaction is stirred 45 minutes at this reduced temperature.- Benzyl bromide
(5.6mL, 47mmol, leq) is added dropwise. The reaction is allowed to gradually wanm to room
temperature and is stirred for 18 hours. The reaction is quenched with 1N HCI and extracted 3
times with equal portions of EtOAc. The combined extracts are washed with H>O and brine,
dried over Na;SOy, filtered, and concentrated. The residue is purified over silica to afford
4.433g (35%) of the desired compound. ESH MS 293 (M+Na).

Preparation of 2-(2-methoxyphenyl)-3-phenylpropanoic acid (14): Methyl 2-(2-

methoxyphenyl)-3-phenylipropanoate (4.433g, 16mmol, 1eq) is dissclved in 100mL of a 1:1 (v v)

mixture of THF and methanol. Sodium hydroxide (3.28g, 82mmol 5eq) is added and the

reaction mixture is stirred 18 hours at room temperature. The reaction is then poured into H,O
and the; pH is adjusted to 2 via addition of IN HCl. A white precipitate forms which is removed
by filtration. The resulting solution is extracted with 3 portion of diethyl ether. The extracts are

pooled, washed with HoO and brine, dried over NazSQ,, filtered, and concentrated in vacuo. The



Reagents and conditions: (a) diphenyl propionic acid,
EDCI, HOBt, TEA, DMF, OC to rt, 181w 1112 Reagents
and conditions: (b) (i) H2:Pd/C, MeOH, (ii)
SO03-pyridine, NHAOH, rt, 1§ hr. EXAVPLE 3
(S)-4-(2-(2, 3- D phenyl propanam do) - 2- (4-et hyl t hi azol -2
-ypet hyl)- phenylsulfamc acid (12) Prepar ati on
of
(S)-N-[1-(4-ethylthiazol - ? éﬁ ni t rophenypet hyl
resultingregitysis myrifiedopyansiisade a{fq@)z 078 (4 YH thej dspiredicompound. ES-
MS ;_ilssgﬁﬁ_;) (#r e yj(%m azol - 2-y1) - 2(4-ni trophenypet hyl am ne
robrom de 0.95 g, 2.65 mmol),
dlphenylproplonlc acid (0.60 g, 2.65 nunol) and 1-

hy@feff3HPR0 20l tRZRRA @dmd)acé&dﬂa & ﬁ%ﬂocé’tﬁré Suddd)in Bbheme 111

10 at 00, is_added 1-
and W@%%W@{g&&ﬁ W7 @f i@b@n%compound according to the third aspect of
Catedrf®t hyl am nopr opyl ) - 3- et hyl car bodi i m de (EDCl) (0.502
g, 2.62 mol) followed by triethylamne (1.1 nL, 7.95
mol ). The m xture is stirred at 0 C for 30 m nutes
then at room tenperature overni The reaction
m xture is dlluted\M§J1,'“ afifd extracted with
Et OAc. The conbi ned,( W a5€ washed with 1 N
aqueous HCl, 5 Wbaqer s NabCO3, water and brine, .and
dried over Na2SO4. The sol I is renoved in vacuo to
afford 0.903 g (70% yi el d) of td desired product

WSFH {!2—?4155}%11%6!110}{5-21[21{1 -RRthoRyphkedyt £ 8bh&ipropanamido]-

cthyiw)ﬂﬂnlﬁl(lfzﬂt'?a%d A PMRYCRR O AR db) 2 60 (DA 4T PR (8D ©99-
6.83 (my438} fixdspBeAyLs)sHRan N (ﬂp iy gy, @1R2)4,26 (m, 1H), 3.75 (s, 3H), 3. 20-2 90
ig)-hﬂl-é4 et hyl t hi azaol 1)-2-(4-ni trophenypethylj -2
(m’4, zz'&?‘%ﬁ Wiz% &ﬂ%ﬂ%(ﬂ‘@}ﬁ; (0.903 g) is dissolved
in MeOH (10 mL). A catalytic amount of Pd/C (10% w w)

TR RE fi ot oor- s BTGRP P B ind

mmmuhfGm@QwﬁmeﬂmeﬁmﬁﬁtMEE&mnand the solvent is renoved
under reduced pressure. The crude product is dissolved
in pyridine (30 nL) and treated with 503- pyridine
(0.621 g). The reaction is stinif t foomtenperature
for 5 mnutes after whycf™ osﬁlut|on of NHACH is
added. The m xture jS5t e 7at ed and t he
resulting residue is pdrified b Querse phase,
chromat ogr aphy to afford CL@!E g of the desi red
product as the ammmonium salt. ['HNVR (CD30D) 8
8.59-8.52 (m 1H), 7.37-7.04 (m 911), 6.97-6.93 (m

e B R 215 AR eV s rsrdial ) o

ethyl} pBeny/Bulfahti; addd: o‘H MBK, (CD,GDEd A33-887 BHZAWH),3.79%-25. (83 1 )1B.95-3.83

. 155k 0B Ay O 2 I o o e P AR

4759. third aspect of Category | are not readily avail abl e.
The followi ng procedure illustrates an exanple of the
procedure which can be used to provide different R6
units according to the present disclosure. Using the
procedure outlined in Schenme IV and described in
Exanple 4 the artisan can nake nodificati ons w t hout
undue experinmentation to achieve the Rs units
enconpassed by the present disclosure. WO
2008/ 002570PCT/ U52007/ 014823 67 13 Reagents and
conditions: (a) nethyl 2-(2-nethoxyphenyQacetate, LDA
THF;, 0OCto rt 18 hr. ocH3ocH3 1314 Reagents and
conditions: (h) EXAVPLE 4
2- (2- Met hoxypheny1l) - 3- phenyl propanoi c acid (14)
Preparation of nethyl
2- (2- met hoxyphenyO- 3- phenyl propanoate (13): A 500nL
round-bottom flask is charged wi th nethyl
2- (2- met hoxyphenyl )acetate (8.496 g, 47 nunol, |eq)

",




Preparation of 2-(2-nethoxyphenyl)-S-phenyIpropanoic

acid (14): Methyl 242-

nmet hoxyphenyO- 3- phenyl propanoate (4.433g,

is dissolved in 100nm of a 1:1
and net hanol . Sodi um hydr ogg de
added and the reaction m xture
roomtenperature. The reaction
1120 and the pHis adjusted to
HC1. A white precipitate forns
filtration. The resulting sol
portion of diethyl etheg, .-

washed with H20 afg® bfli nd
filtered, and canCTewny
residue is purified oy
of the desired compound.
(M CO2H) . I nt er medi

VS

according to the procedure outlined in Schene |11

16mol , |ea)
(viv) mxture of THF
(3.28g, 82mvl, 5eq) is

is stirred 18 hours at
is then poured into
2 via addition of IN
Wwhich is renmoved by

on is extracted with 3

Na2SM4,
The 68 resulting
Q af ford 2.107g (51%
255 (M 1), 211

a¥e 14 can be carried forward

and

d&st13-tebrhylthizzeladrpl)-8-[3-(3-mepouphere Dt Fhefidpropamamigo]-

o ERIRHRS: SECHATR, 30 1

Pl Sy

7.02 (m, AR AP b5 dERAIROTG|(m, BDn§HF-pHE (vl I 4.8fhfs2FAct. ¢ (s13HD, 3.12-3.08
@12HNW38 Chgpo) 5 7.32-7.12 (m 711), 7.05-7.02 (m 111),
- 33 (in, 411), 6.80-6.75 (m 211), 5.35-5.31
(in, I||) 4.31-4.26 (m 111), 3.75 (s, 311),
3.20-2.90 411), 2.79-2.74 (m 2H), 1.32-1.25 (m 3H).
ThEhe fohrth atpse of Catepomtlioé fermorrentidiscloswrg reatasisl compobnds having the
form@@pounds according to the third aspect of Category
of the present disclosure. (S)-4-
(2-(4-Ethylthiazol -2-yl)-242-(2-fl
r opanam dok et hyl} phenylsulfan1ﬁ
1‘55 (m 11i),

(CD30D) d 7.33-6.87 (m 411

3.95-3.83 (m 111)9\\;03 m i11) 3.05-2.88 (m
211), 2.80-2.70 (m (zlg, ynmsm. 19F NWR d
47.59. 69

(5) 4- { 2- (4- Et hyl t hi az’é| -2 3/ 0-2 hoxypheny1) - 3-

Whﬁ?%ﬁﬁ%%?{ifgé) GG iprief A BP0 s B2 51 M e

ns'g'sap
7.11- 7.02 (m 4H),

2rophenyO 3- phenyl p
. 11 NWR

7. GT(OH(CREMIEIN0- 6. 79 (m 2H),

a 6
R’ 1?8“‘6@1%‘%% iReolhoa gt Pana gyt R0 Sna e e,
exempdified herpin belapeigdahleTVof the present di sclosure rel ates
to conpounds having the fornmula: R2 0 O N /ea wherein

the linking unit L conprises a phenyl unit, said
| i nking group having t he T#diNa: C(O)[(CRBaH)J RC
H2

N 1S SUDRET TUTEd O gAMSUbEtT tuted egar onmyt—amd
theunitg R? 12.3 and RS are further exenplified
hef ei2RS bel ow methstabl d | kydrageBLE | F-méshylR22,4-oxadiazol-5-yl

- 226 methyl hydrogen thiophene-2-yl

227 methyl hydrogen thiazol-2-yl

228 methyl hydrogen oxazol-2-yl

229 methyl hydrogen 1oxazol-3-yl

230 ethyl hydrogen 3-methyl-1,2,4-oxadiazol-5-yl

231 ethyl hydrogen thiophene-2-yl




R3 R6a 225 net hyl hydrogen
WwWO3003001870 - 1, 2, 4- oxadi awl-5-y1 226 net hyl hydrPQERDS2007/014823
t hi ophene-2-y1 227 nethyl. hydrogen thiawl-2-yl. 228
met hyl hydrogen oxazol -2-y1 229 net hyl hydrogen
i soxazol -3-y1 230 et hyl hydrogen
3-net hyl -1, 2, 4- oxadi azol -5-y1 231 et hyl hydrogen
t hi ophene-2-y1
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232 ethyl hydrogen thiazol-2-yl
233 ethyl hydrogen oxazol-2-yl
234 ethyl hydrogen isoxazol-3-yl
235 ethyl methyl 3-methyl-1,2,4-oxadiazol-5-yl
236 ethyl methyl thiophene-2-yl
237 ethyi methyl thiazol-2-y}
238 ethyl ’ methyl oxazol-2-yl
239 ethyl methyl isoxazol-3-yl
240 thiophene-2-yl hydrogen 3-methyl-1,2 4-oxadiazol-5-yl
241 thiophene-2-yl hydrogen thiophene-2-yl
242 thiophene-2-yl hydrogen thiazol-2-yl
243 thiophene-2-yl hydrogen . oxazol-2-yi
244 thiophene-2.yl hydrogen isoxazol-3-yl
245 isoxazol-3-yl hydrogen 3-methyl-1,2,4-oxadiazol-5-yl
246 isoxazol-3-yl hydrogen thiophene-2-y]
247 isoxazol-3-yl hydrogen thiazol-2-yl
248 isoxazol-3-yl hydrogen oxazol-2-yl
T 249 isoxazol-3-yl hydrogen isoxazol-é-yl

The compounds encompassed within the fourth aspect of Category I of the present
disclosure can be prepared by the procedure outlined in Scheme V and described in Example 5

herein below.

Scheme V

s/\>_/
i ~
N N | BN o
NH,* HBr O:N
ON". C,H;50
0
5

3 . 1



WO 2008/ 002570PCT/ US2007/ 014823 70 232 et hyl hydrogen

thiazol -2-yl 233 ethyl hydrogen oxazol -2-yl 234 et hyl
wolzgeroegEyn i soxazol - 3-yl 235 et hyl nethyl PCT/US2007/014823

3-nmet hyl -1, 2, 4- oxadi azol -5-y1 236 et hyl nethyl

t hi ophene-2-y1 237 ethyl nethyl thiazol-2-yl 238 ethyl

nmet hyl

71

Reagents and conditions: (a) 2-benzyl-3-ethoxy-3-oxopropanoic acid, EDCI, HOBt, DIPEA,
DMTF; rt, 18 hr.

Ty Y
BN 8] HN O
O,N O,N
[
N

&) BN

15 16

D aam—
O;N N
,O N‘(O
NN NN
1, HC- =
16 17

Reagents and conditions: (¢) (i) Hy:Pd/C, MeOH; (ii) SOs-pyridine, NH4OH,; rt, 18 hr.

EXAMPLE 5
4-{(S)-2-(4-Ethylthiazol-2-y1)-2-[2-(3-methyl-1,2 4-oxadiazol-5-yl)-3-
phenylpropanamido]ethyl }phenylsulfamic acid (17):

Preparation of ethyl-2-benzyl-3-[(S)-1-(4-ethylthiazol-2-y1)-2-(4-nitrophenyl)-
ethyiamino]-3-oxopro§anoate (15): Toa solution of l-(S)«(4-ethylthiazoi-Z-yl)-2~(4~
nitrophenyl)ethyl amine hydrobromide, 3, (0.406 g, 1.13 mmol), 2-benzyl-3-ethoxy-3-
oxopropanoic acid (0.277 g) and 1-hydroxybenzotriazole (HOBt) (0.191 g, 1.41 mumnol) in DMF (
10 mL) at 0%, is added 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide (EDCI) (0.240 g, 1.25
mmol) followed by diisopropylethylamine (DIPEA) (0.306 g). The mixture is stirred at 0 °C for
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30 minutes then at room temperature overnight. The reaction mixture is diluted with water and
extracted with EtOAc. The combined organic phase is washed with 1 N aqueous HCL, 5 %
aqueous NaHCOQs, water and brine, and dried over NayS04. The solvent is removed in vacuo to
afford 0.169 g (31 % yield) of the desired product which is used without further purification.

Preparation of N-[(.5)-1 -(4-ethylthiazol-2-yl)-2-(4-nitrophenyl)ethyl]-2-(3 -methyl-1,2,4-
oxadiazol-5-yl)-3-phenylpropanamide (16): Ethyl 2-benzyl-3-((8)-1-(4-ethylthiazol-2-y1)-2-(4-
nitrophenyl)ethylamino)-3-oxopropanoate is dissolved in toluene (5 mL) and heated to reflux,
Potassium carbonate (80 mg) and acetamide oxime (43 mg) are added. and treated with 80 mg
potassium carbonate and 43 mg acetamide oxime at reflux. The reaction mixture is cooled to
room temperature, filtered and concentrated. The residue is chromatographed over silica to

afford 0.221g (94%) of the desired product as a yellow oil.

Preparation of 4- {(5)-2-(4-ethylthiazol-2-y1)-2-[2-(3-methyl-1 »2,4-0xadiazol-5-y1)-3-
phenylpropanamido]ethyl } phenylsulfamic acid (7). N-[(S)-1-(4-ethylthiazol-2-y1)-2-(4-
nitrophenyl)ethyl]-2—(3-methy1—1,2,4-oxadiazol-5-yl)—3-phenylpropanamide, 16, (0. 221 g) and
tin (II) chloride (507 mg, 2.2 mmol) are dissolved in EtOH (25 mL) and the solution is brought
to reflux 4 hours. The solvent is removed in vacuo and the resulting residue is dissolved in
EtOAc. A saturated solution of NaHCO; (50 mL) is added and the solutiortis stirred 1 hour.
The organic layer is separated and the aqueous layer extracted twice with EtOAc, The combined
organic layers are dried (Na2S0y), filtered and concentrated to a residue which is dissolved in
pyridine (0.143 g) and treated with SO;-pyridine (0.143 g). The reaction is stirred at room
temperature for 5 minutes after which a 7% solution of NH4OH is added. The mixture is then
concentrated and the resulting residue is purified by reverse phase chromatography to afford
0.071g of the desired product as the ammonium salt. 'H (CD,0D): 8 7.29-6.87 (m, 10H), 5.38-
5.30 (m, 1H), 4.37-4.30 (m, 1H), 3.42-2.74 (m, 6H), 2.38-2.33 (m, 3H), 1.34-1.28 (m, 3H).

Category II of the present disclosure relates to 2-(thiazol-2-yl) compounds having the

formula:
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Reagents and conditions: (a)

2- benzy1- 3- et hoxy- 3- oxopr opdAoi ¢ acid, EDCl, HOBt,

DI PEA, DVF; rt, 18 hr.
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wherein R!, R% R3, and L are further defined herein in Table V herein below.

TABLEYV _
No. R* R’ R’
250 ethyl hydrogen thiophene-2-yl
251 ethyl hydrogen thiazol-2-yl
252 ethyl hydrogen oxazol-2-yl
253 ethyl hydrogen isoxazol-3-yl
254 ethyl hydrogen thiophene-2-yl
255 ethyt hydrogen thiazol-2-yl
256 ethyl hydrogen oxazol-2-yl
257 ethyl hydrogen isoxazol-3-yl
258 ethyl hydrogen thiophene-2-yl
259 ethyl ) hydrogen thiazol-2-yl
260 ethyl methyl methyl
261 ethyl methyl ethyl
262 ethyl methyl propyl
263 ethyl methyl iso-propyl
264 -ethyl methyl butyl
265 ethyl methyl phenyl
266 ethyl methyl benzyl
267 ethyl methyl 2-fluorophenyl
268 sthyl methyl 3-fluorophenyt
269 ethyl methyl 4-fluorophenyl
270 phenyl hydrogen methyl
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N-methyl imidazole, CH»Cl; rt, 18 hr.

s’\>_/ s/\>_/
. .
N O Tr——— O\ ) 0 N o
HN X HN
O,N HO
0 0

Reagents and conditions: (b) (i) Hy:Pd/C, MeON; (ii) SOs-pyridine, NH,OH.

=z

EXAMPLE 6
(5)-4-[2-(4-Ethylthiazol-2-yl)-2-(4-ox0-4-phenylbutanamido)ethyi]-
phenylsulfamic acid (19)

Preparation of (5)-N-[ 1-(4-ethylthiazol-2-yl)-2-(4-nitrophenyl)ethyl}-4-oxo0-4-
phenylbutanamide (18): 3-Benzoylpropionic acid (0.250 g) is dissolved in CH,Cl; (5 mL), V-
methyl imidazole (0.333 mL) is added and the resulting sclution is cooled to 0 °C after which a
solution of p-toluenesulfony! chloride (0.320 g) in CH>Clz (2 mL) is added dropwise. - After 0.5
hours (S)-1-(4-ethylthiazol-2-yl)-2-(4-nitrophenyl)ethanamine, 3, (0.388 g) is added. The
reaction is stirred forl8 hours at room temperature and then concentrated in vacuo. The
resulting residue is dissolved in EtOAc and washed with 1N HCl and brine. The solution is
dried over Na,S0Qy, filtered, and concentrated and the crude material purified over silica to afford
0.415 g of the desired product. '

Preparation of (§)-4-[2-(4-ethyithiazol-2-y1)-2-(4-0x0-4-phenylbutanamido)-
ethyllphenylsulfamic acid (19): (8)-V-[1-(4-ethylthiazol-2-y1)-2-(4-nitrophenyl)ethyl]-2,3-
diphenyl-propanamide, 18, (0.2 g) is dissolved in 'MeOH (15 mL). A catalytic amount of Pd/C
(10% v{r!w) is added and the mixture is stirred under a hydi'ogen atmosphere 18 hours. The
reaction mixture is filtered through a bed of CELITE™ and the solvent is removed under
reduced pressure. The crude product is dissolved in pyridine (5 mL) and treated with SO;-
pyridine (0.153 g). The reaction is stirred at room temperature for 5 minutes after which a 7%
solution of NH4OH is added. The mixture is then concentrated and the resulting residue is
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purified by reverse phase chromatography to afford 0.090 g of the desired product as the
ammonium salt. 'H NMR (CD;0D) & 8.68 (d, 1H, J=8.2 Hz), 8.00 (d, 2H, J=7.2 Hz), 7.80-7.50
{m, 3H), 7.12 (s, 4H), 7.03 (s, 1H), 5.46-5.38 (m, 1H), 3.29-3.14 (m, 2H), 3.06-2.99 (m, 2H),
2.83 (q, 2H, J=7.5 Hz), 2.69-2.54 (m, 2H), 1.33 (1, 3H, J=7.5 Hz).

The following are non-limiting examples of compounds encompassed within Category II
of the present disclosure. The intermediate nitro compounds of the following can be prepared by
coupling the appropriate 4-oxo-carboxcylic acid with intermediate 3 under the conditions

described herein above for the formation of intermediate 4 of scheme L

%
N
Y ‘C/t(

(8)-4-(2-(4-Ethylthiazol-2-yl)-2-(5-methyl-4-oxohexanamido)ethyl)phenyl-sulfamic acid:
'H NMR (CD;0D) 5 8.59 (d, 1H, I=8.1 Hz), 7.14 (s, 4H), 7.08 (t, 1H, J=13.0 Hz), 5.40-5.35 (m,
1H), 3.37-3.27 (m, 2H}), 3.04-2.97 (m, 1H), 2.83-2.61 (m, 4H), 2.54-2.36 (m, 3H), 1;33 (t, 24,
J=7.3 Hz), 1.09 (dd, 6H, J=7.0, 2.2 Hz).

N .
RV

o
HojS\_g HN%
o]
»

(8)-4-{2-[4-(3,4-Dihydro-2H-benzo[b][1,4]dioxepin-7-yi)-4-oxobutanamido]-2-(4-
ethylthiazol-2-yl)ethyl } phenylsulfamic acid: '"H NMR(CD;OD) & 8.64 (4, 1H, J=8.4
Hz), 7.60 (d, 2H, J=10.6 Hz), 7.11 (s, 3H), 7.04 (d, 2H, J=5.5 Hz), 5.42-5.40 (m, 1H), 4.30-4.22
{m, 4H), 3.20-2.98 (m, 4H), 2.82 (q, 2H, J=7.3 Hz), 2.67-2.48 (m, 2H), 2.23 (t, 2H, J=5.5 Hz),
132 (t, 3H,J=7.3 Hz). ' '
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(5)-4-{2-[4-(2,3-Dimethoxyphenyl)-4-oxobutanamido]-2-(4-ethylthiazol-2-
yl)ethyl} phenylsulfamic acid: 'H NMR (CDs;OD), 5 8.64 (d, 1H, J=8.1 Hz), 7.21-7.11 (m, 7H),
7.02 (s, 1H), 5.42 (q, 1H, J=5.9 Hz), 3.90 (d, 3H, J=3.3 Hz), 3.88 (d, SH, J=2.9 Hz), 3.22-3.18
(m, 2H), 3.07-2.99 (m, 2H), 2.83 (q, 2H, J=7.3 Hz), 2.63-2.54 (m, 2H), 1.34 (¢, 3H, J=7.69 Hz).

N
=N
fJere

Na

=
(8)-4-{2-(4-Ethylthiazol-2-yl)-2-[4-ox0-4-(pyridin-2-yl)butanamido]ethyl }-
phenylsulfamic acid: 'H NMR (CD;0D) 6 8.60 (d, 1H, J=12.8 Hz), 7.91-7.81 (m, 2H), 7.48-
7.44 (m, 1H), 7.22-7.21 (m, 1H), 6.99 (s, 3H), 6.91 (s, 1H), 5.30 (q, 1H, J=5.4 Hz), 3.36 {q, 2H,
J=7.0 Hz), 3.21-3.15 (m, 1H), 2.91-2.85 (m, 1H), 2.74 (q, 2H, }=10.4 Hz), 2.57-2.50 (m, 2H),
1.20 (t, 3H, J=7.5 Hz). - -

N
RV

Ve

(S)-4-{2-[4-(2,3-dihydrobenza[b}[1,4]di oxin-6-yl)-4-oxobutanamido]-2-(4-ethylthiazol-
2-yl)ethyl}phenylsulfamic acid: 'H NMR (CD;0D) & 7.52-7.47 ( m,2 H), 7.11(s,4H), 7.03
. {s,1H), 6.95 (4, 1H, J=8.4 Hz), 5.41 (q, 1H, J=3.7 Hz), 4.31 (d, 4H, J=5.5 Hz), 3.24-3.12 (m,
2H), 3.06-2.98 (m, 2H), 2.83 (q, 2H, J=7.3 Hz2), 2.62-2.53 (m, 2H), 1.33 (t, 34, J=7.3 Hz).
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(5')-4-{2-(4-tert-butoxy-4-oxobutanamido)-2—(4-ethylthiazo1-2-yi)ethyl]phenyl-sulfamic
acid: 'H NMR (CD;0D), 6 7.10 (s 4H), 7.02 (s, 1H), 5.41 (q, 1H, J=3.7 Hz), 3.30-3.25 (m,
1H), 3.06-2.99 (m, 1H), 2.83 (q, 2H, J=7.3 Hz), 2.52-2.40 (m, 4H), 1.42 (s, OH), 1.33 (t, 3H,

J=7.3 Hz).
AN
=N
HO(}S{)HQ/}NJ\ O

L

OC;H;

($)-4-[2-(4-ethoxy-4-oxobutanamido)-2-(4-ethylthiazol-2-yl)ethyl Jphenylsulfamic acid:
'"H NMR (CD30D) 6 8.62 (d, 1H, J=8.4 Hz), 7.10 (s, 4H), 7.02 (s, 1H), 5.40 (g, 1H, 3.7 Hz),
4.15 (q, 2H, J=7.3 Hz), 3.28-3.25 (m, 1H), 3.05-3.02 (rr;, 1H), 2.82 (q, 2H, J=4.4 Hz), 2.54-2.48
(m, 2H), 1.33 (t, 3H, J=7.3 Hz), 1.24 (t, 3H, J=7.0 Hz).

The first aspect of Category Il of the present disclosure relates to 2-(thiazol-2-yl)

compouﬂds having the formula: ) -
R?
T
S
HOT N H” “R!
. T
H o

wherein non-limiting examples of R', R?, and R? are further described herein below in Table V1.

. TABLE VI _
No. R* R’ : R'

290 methyi hydrogen phenyl
291 | methyl hydrogen benzyl
292 methyl hydrogen 2-fluorophenyl
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t hi ophene- 2-y1 hydrogen nethyl 281 thi ophene-2-yl
worpak/asgEme et hyl 282 t hi ophene-2-y1l hydrogen propis2i8814823

t hi ophene-2-y1 hydrogen i so-propyl 284 thiophene-2-yl

hydrogen butyl 285 thi ophene-2-y1 hydrogen phenyl 286
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293 methyl hydrogen 3-fluorophenyl
294 methyl hydrogen 4-fluorophenyl
295 methyl hydrogen 2-chlorophenyl
296 methyl hydrogen 3-chloropheny!
297 methyl hydrogen 4-chlorophenyl
298 ethyl hydrogen phenyl

299 ethyl hydrogen benzyl

300 ethyl hydrogen 2-flucrophenyl
30 ethyl hydrogen 3-fluorophenyl
302 | ethyl hydrogen 4-flucrophenyl
303 ethyl hydrogen 2-chlorophenyl
304 ethyl hydrogen 3-chlorophenyi
305 ethyl hydrogen 4-chlorophenyi
306 thiene-2-yl hydrogen phenyl

307 thiene-2-yl hydrogen benzyl

308 thiene-2-yl hydrogen 2-fluorophenyl
309 thiene-2-yl hydrogen 3-flucrophenyl
310 thiene-2-yl hydrogen 4-fluorophenyl
311 thiene-2-yl hydrogen 2-chlorophenyl
312 thiene-2-yl hydrogen 3-chlorophenyl
313 thiene-2-yl hydrogen 4-chlorophenyl

The compounds encompassed within Category III of the present disclosure can be

prepared by the procedure outlined in Scheme VIII and described in Example 7 herein below,
~ Scheme VII

7N
N — HN._0
OzN/O/TH:;mr . H.—N\/Q
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Reagents and conditions: (a) benzyl isocyanate, TEA, CH>Cly; rt, 18 hr.
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Reagents and conditions: (b) (1) H2:Pd/C, MeOH; (ii) SO;-pyridine, NH4OH.

EXAMPLE 7
(S)-4-(2-(3-Benzylureido)-2-(4-ethylthiazol-2-yl)ethyl)phenyisulfamic acid (21)

Preparation of {S)-1-benzyl-3-[ 1-(4-ethylthiazol-2-yl)-2-(4-nitrophenyl)ethyl Jurea (20):
To a solution of 1-(S}-(4-ethylthiazol-2-yl)-2-(4-nitrophenyl)ethyl amine hydrobromide, 3,
(0.360 g, 1 mmol) and EtsN (0.42 mL, 3mmol ) in 10 mL CH;Cl; is added benzy! isocyanate
(0.12 mL, 1 mmol). The mixture is stirred at room temperature for 18 hours. The product is
isolated by filtration to afford 0.425 g (96% yield) of the desired product which is used without
further purification. _ o

Preparation of (8)-4-(2-(3-benzylureido)-2-(4-ethylthiazol-2-yethyl)phenyl-sulfamic
acid (21): (S)-1-benzyl-3-[1-(4-ethylthiazol-2-y1)-2-(4-nitrophenylethyl]urea, 20, (0.425 g) is
dissolved in MeOH (4 mL). A catalytic amount of Pd/C (10% w/w) is added and the mixture is
stirred undera h&drogen atmosphere 18 hours. The reaction mixture is filtered through a bed of
CELITE™ and the solvent is removed under reduced pressure. The crude product is dissolved in
pyridine (12 mL) and treated with SO;-pyridine (0.220 g). The reaction is stirred at room
temperamfe for 5 minutes after whic;h a 7% solution of NH4dH is added. The mixture is then
concentrated and the resulting residue is purified by reverse phase chromatography to afford
0.143 g of the desired product as the ammonium salt. 'H NMR (CD30D) & 7.32-7.30 (m, 2H),
7.29-7.22 (m, 3H), 7.12-7.00 (m, 4H), 6.84 (d, 1H, J = 8.1Hz), 5.35-5.30 (in, 1H), 4.29 (s, Zﬂ),
3.27-3.22 (m, 3H), 3.11-3.04 (m, 3H), 2.81 (q, 2H, J = 10.2, 13.0Hz), 1.31 (t, 3H, J =4.5Hz).
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do)et hyl ] - phenyl sul fam c acid (19) Preparati on

of

(S)-MN1-(4-ethylthiazol-2-yl)-244-nitrophenyl)ethyl]-4

- 0X0- 4- phenyl but anam de (18): 3-Benzoyl propionic acid

(0.250 g) is dissolved in CH2C12 (5 nmL), N-nethyl

i mdazole (0.333 nL) is added and the resulting

solution is cooled to O C aRter which a sol ution

of p-t ol uenesul fonyl chloride (0.320 g) in CH2A 2 (2

m.) is added dropwi se. After 0.5 hours

(5) 1-(4-ethyl thiazol - 2-y1) - 2- (4- ni trophenyf| et hanam n
(0.388 g) is . added. The reaction is stirred

The ’icélorrﬁag i aROT-HBYHIRR WHASTRIPY P EFOMRPUNAR ANGOBIRASFRY Withig the first

| due is dissolved in EtOAc
aspect dg;ﬁ:ﬁ%ﬂ%g&@ﬁ;ﬁ%ﬁ%ﬁ&an bri ne. The solution is
dried over Na2S™, filtered, and concentrated and the

e T
yl)urexdﬁféthﬁ%drﬁsalfamld 5\11@'2 tﬂr m:oc{mm) §73647.p6 Gy BHWtATRM17 (m,

henyl sul fam c aci d

26, 7.1059 DRim. PHDLS, Ao oS 12,506 (8 VDL AR5 60 R 369 (5 38D
d 18, (0.2 di | ved
3'12‘2‘?%%’8&}5?)1??4{ 1.3 3 aleyt " aount ot P C (10% w w
IS added and the mxture is stirred under a hydrogen

%?g%ﬁgég%%g POSERory TR Geb ] il died to 2B o1 4-v1)

compouhds Baving e foimplaessure. The crude product is dissolved
in pyridine (5 m) and treated with S3- pyridine

(0.153 g). The reaction is stlrre a QoM t enper at ure
for 5 mnutes after whichsg Q uwtyon of NHAOH i s
added. The mi xt ureQ §0t goncgntrgted and the
resul ting residug S~ WO2B08/ OUQi.ZUPg/ U52007/ 014823
76 purified by reverse phase chr oftat ogr aphy to afford
0.090 g of the desi red product as Ot he amoni um sal t .
whereirlddin-NiviRif B0 eBo B3R bahd R arkHrtherleSerite}] heseif Gelow, indFgble VII.
J=7.2 Hz), 7.80-7.50 (m 3H), 7.12 (s, 4H), 7.03 (s,
1H), 5.46-5.38 (m 1H), 3.29-3.14 (m 2H), 3.06-2.99
(m 2H), 2 83 (q, 2H, J=TABERWI 2.69-2.54 (m_2H),

1.33 (t- 7.5 Hz) The follow fals!

non- | i tNﬁg gxanpl es Bof corrpoulnds encoﬁpaSsed Wi t hi n
Cat egoffy—t3 the—p t—drscrosure

i nter di‘*a4e nitro conpounds_ of| the fdﬁ% ng _cam be
prepar ¢d ®ys cqupl i ng athﬁ appropri ate 4ae)k3d car boxcylic

a.CI d V\A t h i hlt¥rwr\n| '\fn mndaor o oaond

MITUCT e \J\JII\JI | \Jll\)

descri hedHer di n abd’v%"of’&]r t he ff or mat ™S ﬂ'f
I nter mgdi g€ 4 0of SgPh .
(S)-4-(2-(4-Ftihylthiazol -"2-y1)-2- (5 net h\/B(- 4- oxohexana
m do) ef hy3)%hg nyI suphenyl c aci d 1HNI\/R'lf(t@GOD) 5|8. 59

(d, 1H—3sg 11z CH'I), 768 =13.0
Hz), 5]4 5@ 33 (m 1!365;5’5 37-3.27 (m "ﬁfﬁl 3. 04 .97
(m 1HJ, 22033-2 6;'2-ﬂmroﬁﬁd}ny12 54- 7. 36 nfethyl3H), 1{33

. (t, 2H, Hz) 100 Ld 1=72. 0 2 2 L)

(55-4-{243121(3 4- DPFpRrEDbeT eﬁzo[ b] [ 129t loxepi n{ 7-y1)

RIS 5 P e P =
NIVR( CDr,OD;m 464 (@azdi2-0=8. 4 ), méhyl(d, 2H,

J=10: 6 (Hz3} ..u \o St 04— (e—2H "—""HL),

5. 42-5]405%n |10y, FS205 (m 411) ™90 2 08l (m
4H), 2.82 (q, 2H “3=7.3 Hz), 2.67-2.48 (m 211), 2.23

(t, 211, 3=5.5 Hz), 1.32 (t, 311, J=7.3 Hz). WO

2008/ 002570PCT/ US2007/ 014823 77

(5)-4-{244- (2, 3- D net hoxyphenyl) - 4- oxobut anani do] - 2- (4
-ethyl thiazol-2- yDethyllphenylsulfamc acid: 11-1 NWR

-




(S) - 442- ( 4- et hoxy- 4- oxobut anani do) - 2- ( 4- et hyl t hi azol - 2
WO 2408001570 | phenyl sul fam ¢ acid: ' H NVR ( CD30D) p@r/8s5587/014823

(d, 111, J=8.4 Hz), 7.10 (s, 411), 7.02 (s, 111), 5.40
(q, 1H, 3.7 Hz), 4.15 (q, 2H, J=7.3 Hz), 3.28-3.25 (m
1H), 3.05-3.02 (m 111), 2.82 (q, 2H J=4.4 Hz),
2.54-2.48 (m 2H), 1.33 (t, 3H, 3=7.3 Hz), 1.24 (t,

3H, J=7.0 Hz). The first aspect of Category 111

of the present disclosure relates to 2-(thiazol-2-yl)
conpounds having the fornul #21. R2 wherein
non-limting exanples of R, R2, and R3 are further
described herein belowin Table VI. TABLE VI _No. R2
R3 R 29(2set hyl higshtazgbByphenyl 291 m‘ﬂl’cw hydr bgen
benzyl (292—refhH—hydrogen—2 f'uc*cnh°“"'
2008/ 0p25R8PCT/ Us200metivheo3 7d dﬁﬁﬂyl

327 ethyl cthyl

328 n-propyl ethyl

329 iso-propyl ethyl

330 phenyl ethyl

331 benzyl ethyl

332 2-fluorophenyl ethyl

333 2-chlorophenyl ethyl

334 thiophene-2-yl ethyl

335 thiazol-2-yl ethyl

336 oxazol-2-yl ethyl

337 isoxazol-3-yl cthyl

338 methyl thiophene-2-yl

339 cthyl thiophene-2-yl

340 n-propyl thiophene-2-yl

341 iso-propyl thiophene-2-yl

342 phenyl thiophene-2-yl

343 benzyl thiophene-2y1

344 2-fluorophenyl thiophene-2-yl

345 2~chlorophenyl thiophene-2-yi

346 thiophene-2-yl thiophene-2-yl

347 thiazol-2-yl thiophene-2-yl

348 oxazol-2-yl thiophene-2-yl

349 isoxazol-3-yl thiophene-2-yl

350 methyl thiazol-2-yl

351 ethyl thiazol-2-yl

352 n-propyl thiazol-2-yl

353 iso-propyl thiazol-2-yl

354 phenyl thiazol-2-yl




hydr ogen 3-fl uorophenyl 294 nethyl hydrogen
4-f 1 uorophenyl 295 net hyl hydrogen 2-chl orophenyl 296
wo nedshgts7hydr ogen 3-chl or ophenyl 297 net hyl hyscDysmo7/014823

4- chl or ophenyl

298 et hyl

hydr ogen phenyl

299 et hyl

hydr ogen benzyl 300 ethyl hydrogen 2-fl uorophenyl
83
355 benzyl thiazol-2-yl
356 2-fluorophenyl thiazol-2-yl
357 2-chlorophenyl thiazol-2-yl
358 thiophene-2-yl thiazol-2-yl
359 thiazol-2-yl thiazol-2-yi
360 oxazol-2-yl thiazol-2-yl
361 isoxazol-3-yl thiazol-2-yl
362 methyl oxazol-2-yl
363 ethyl oxazol-2-yl
364 n-propyl oxazol-2-yl
365 iso-propyl oxazol-2.yl
366 phenyl oxazol-2-yl
367 benzyl oxazol-2-yl
368 2-fluorophenyl oxazol-2-yl
369 2-chlorophenyl oxazol-2-yl
370 thiophene-2-yl oxazol-2-yl
371 thiazol-2-yl oxazol-2-yl
372 oxazol-2-yl oxazol-2-yl "
373 isoxazol-3-yl oxazol-2-yl

The compounds encompassed within the second aspect of Category I of the present

disclosure can be prepared by the procedure outlined in Scheme VIII and described in Example 8

herein below.
Scheme VIII
‘ S S
S S : - 2%—<;:]
(< N
N —_—
N:Bz' HBr OZN
O,N

O

9



301 ethyl hydrogen 3-fluorophenyl 302 ethyl hydrogen
woLoed/awesrophenyl 303 et hyl hydrogen 2-chl or ophroyiusi@dd/014823

et hyl hydrogen 3-chl orophenyl 305 ethyl hydrogen

4- chl or ophenyl 306 thiene-2-yl hydrogen phenyl 307

t hi ene-2-y1 hydrogen benzyl 308 thiene-2-yl

84

Reagents and conditions (a) benzyl isocyanate, TEA, CH>Cly; rt, 18 hr.,

<Y <Y
N QP N

HN.__.O S HN._,O
oN \(\O . B0 N _ \(\/Q
N N
H H
22 23

Reagents and conditions: (b) (i) Hy:Pd/C, MeOH,; (ii) SOs-pyridine, NH,OH.

EXAMPLE 8
4-{(5)-2-(3-Benzylureido)-2-[ 2-(thiophen-2-y)thiazol-4-yl]ethy] } -
phenylsulfamic acid (23)

Preparation of 1-benzyl-3-{(5)-2-(4-nitrophenyl)-1-[2-(thiophen-2-yh)thiazol-4-
yl]ethyl}urea (22): To a solution of (5)-2-(4-nitrophenyl)-1-[(2-thiophene-2-yl)thiazol-4-
ylethan-amine hydrobromide salt, 8, and Et;N (0.42mL, 3mmol ) in 10 mL DCM is added
benzyl isocyanate (0.12mL, Immol). The mixture is stirred at room temperature for 18 hours.
The product is isolated by filtration to afford 0.445 g (96% yield) of the desired product which is
used without further purification. _ o

Preparation of 4-{(5)-2-(3-benzylureido)-2-[2-(thiophen-2-yl)thiazol-4-yl]lethyl} phenyi-
sulfamic acid (23): 1-Benzyl-3-{(5)-2-(4-nitrophenyl)-1-[2-(thicphen-2-yl)thiazol-4-yl]ethyt }urea,
22, (0.445g) is dissolved in MeOH (10 mL) and CH>Cl; (5 mL). A catalytic amount of Pd/C (10%
w/w) is added and the mixture is stirred under a hydrogen atmosphere 18 hours. The reaction
mixture is filtered through a bed of CELITE™ and the solvent is removed under reduced pressure.
The crude product is dissolved in pyridine (12 mL) and treated with SOs3-pyridine (0.110 g). The
reaction is stin'ed-at room temperature for 5 minutes after which a 7% solution of NH4OH is aaded.
The mixture is then concentrated and the resulting residue is purified by reverse phase
chromatography to afford 0.080 g of the desired product as the ammonium salt.

'H NMR (CD30D) & 7.61 (d, 1H, J = 2.1Hz), 7.58 (d, 1H, J = 6Hz), 7.33-7.22 (m, 4H), 7.17-7.14
(m, 1H), 7.09-6.94 (m, 6H), 5.16 (t, 1H, J = 6.6Hz), 4.13 (s, 2H), 3.14-3.11 (m, 2H).




wO4edsioazs7or t henyl

hydr ogen 2-fl uor ophenyl

3-fl uorophenyl

2-chl or ophenyl

313 thiene-2-yl hydrogen 4-chl or ophenyl
conpounds enconpassed within Category |11

311 thiene-2 -yl hydrogen
312 thiene-2-yl hydrogen 3-chl orophenyl

309 thiene-2-yl hydrogen
310 thiene-2-yl1 hydrogen

The
of the

present disclosure can be Prepared by the procedure
and described in Exanple 7

outlined in Schene VIII
herein bel ow. Schene VI I
2008/ 002570PCT/ US2007/ 014823380 320 Reagents and

condi ti ons:
hr.

Category IV of the present disclosure relates to 2-(thiazol-4-yl) compounds having the

formula:

(a) benzyl

)

WO

i socyanat e,

TEA, CH2C12;

rte,

wherein R', R4, and L are further defined herein in Table VIII herein below.

TABLE VIII
No. R* L R'
374 methyl ~80,- methyl
375 ethyl ~SOy— methyl
376 phenyl —SOr— methyl
377 thiophene-2-yl S0z~ methyl
378 methyl ~S0—~ trifluoromethyl
379 ethyl —SO— triflnoromethyl
380 phenyl —SOo— trifluoromethyl
381 thiophene-2-yl —-80— triftuoromethyl
382 methyl —SO0— ethyl
383 ethyl S0, ethyl
384 phenyl —SO0x- ethyl
385 ‘thiophene-2-yl ~S0,— ethyl
386 methyl S0 2,2 2-trifluoroethyl
387 ethyl —S0y— 2,2,2-trifluoroethyl
388 phenyl —S0,— 2,2,2-trifluoroethyl
38¢9 thiophene-z-yl —Sdz— 2,2,2-tliﬂuoroeﬂ1yl
390 methyl —SOs— phenyl
391 ethyl —SO0- phenyl
392 phenyl =S80~ _phenyl

PCT/US2007/014823




2021 Reagents and conditions:
wO(20080058- pyri di ne,
(S)-4-(2-(3-Benzyl ureido)-2-(4-ethylthiazol

NI - 140H.

phenyl sul fam ¢ acid (21)

(S)-1-benzyl-341-(4-ethylthiazol
flethyljurea (20):
1-(5)-(4-ethylthiazol
am ne hydr obrom de, 3,
(0.
i socyanate (0.12 nL, 1 mmol).

42 m., 3mol

(b) (i) H2:Pd/C, MeOH;
EXAMPLE 7
-2-yBet hyl)
Preparation of

-2-y1)-2-(4-nitropheny

To a solution of
_2_y1)_
(0.360 g,

2- (4-nitrophenyfl et hyl
1 nunol) and Et3N

) in 10 nL @&4Cl12 i s added benzyl

The m xture is stirred

PCT/US2007/014823

at roomtenperature for 18 hours. The product is
393 i splidbptebnb)2-41 [t ratisgpto afford 0.425 gph&dfo yi el d)
ofl.the. desired pr oduct _which.is—us
394 puf | f i ogtvbn. —$&zpar ation of 4-fluorophenyl o
=2 3 DENZy g 00 = 2{ (A= et Ny T U o phdiiyE L 1V 1) P
395 henyl - E‘&P?am ciacid ): roph
396 (5 - 1 ﬁmmyyl -341- (4-3DHkyl th azol 2- y1)4-ﬂac(réph¢md opheny
a) (O _A20 A~ NoQOLl I /1
L I] ol _\J, \\J 1 = \J yl I \J ul \J\J\JI \"AYS LI VLo\J T
397 . ﬁP‘E@Faﬂ‘: Ic amif of Pd/ C (10% \R’)r%‘“f’g Slhed and
398 1 RE M phethy® | S| ST rIgg, undel 321-@hyaRUEM-RhZOTS ]{Eeﬂ]&cajzﬁl -7-yl
holirs__The reattion mxturelis filtered throug
399 of | CELISHEFm andl t he-Stvent | Bsh-dibidwne2Hhenealbild dieedin-7-yl
PrEsSsU IIIB IUUB UUIU(,I. T
400 (1p i’ X}j tr(gat ed WiZh 80B: %Iyﬁhgl ne#(ig) E%E;BZ[;I #%h%xn?yl
401 r epdiibpltenes2-gl | 1 r ed-S0,— oon| BGeRgikyaio2id-Yenzo[b][Ti4)ott 2dn-7-y1
af er \Ahl r\h a— O/C SC! ut! oh—o l\ll—l/lﬂ—l |c ndr]orl T e
402 i bt ur@etylt hefh cormciPaT at efl and tlﬁEeq"E]sthFH@azPE&}ﬂue
203 | S| PUTTHh{d DY [T eVelgs, phasg Chr ofE n%&ﬁpﬁl{n{x&’azﬁi-k%ﬁd
0.143 g of thejdesired product as the amoni um sal
404 1HNI\/R  pIEER0D) B7. 325030 (m 2H), mnamymaanﬁdnzoam)};l
LD Iad oA Lol 411 1 I 0 | 2N
C 1-||}, = o, T, . d IJ T O
405 ‘HPRI‘ jz;li‘ s INOT3. 27) 3. 20( ey~ %“ﬂd?"bﬂﬂ?m
406 3H), Z2mlhyia, PH Sg0,10. 2, | 13. OHz) , 4 hcethmidophefyt J =
4.5H7) VWO 2008/ 002570PCT/ 1IS2007/ 014823 81 he
407 f of | owispli s a|non-+tS@ati ng| exanpl estgretenidanbend
ElluUllp III T L | I IS aspecll R
408 i1t he gsent di scTsothJr e. e EHREy1
409 4- l&l@&;}h&:e(ﬂyﬁ hyI tH@zol - 41 y1) - 2- (SMaBemmﬁdtq&hy&nﬂ 0X0-
'f\f\n\ll nr..ono \Inlrl‘\ l‘l I +|f\ llnh L1 I C‘III ‘Fam
LILAZLIL T |uu|| A\ Av A b U I[yl J PI[DII]I ~ U CAgT \J
40 ool 0, NDEEDz o) 85046H7 26 (m 3. 18h90M7 " (
411 20, 7.&.}%,—17 Ub (m_S Hi_6 -b.oco (M SHi)he 112 5. 06
(m 1H), 4. .60-4.55 (m H) ‘269(% 3H) "3 T12-2.98 (m
412 61D, 1pbenyl. 38 (|ﬁSOSG§T2— The seconghemypect of
€a ot 4 1 entTdisctrosturerelates—to
413 5. ?ﬁ?%%e :24'1{/, ) cg%gﬁo havi ng t he fopbrﬁl?yg:
414 Wher ei fhethgh- [ i M tJ-sg)zeHgnpl eS  Of(4ithethyidarBdx @tRnfiabbg!
415 Ra| 314 Wilhyl pet nYP28HE- et hyl (étmthylgaboxyphenylymethyl
416 phenyl —SO,CH— (4-methylcarboxyphenyl)methyl
417 thiophene-2-yl «-30CHo— (4-methylcarboxyphenyl)methyl
418 methyl —S0CH- (2-methylthiazol-4-yl)methyl
419 ethyl —S0,;CH»>- (2-methylthiazol-4-yl)methyl
420 phenyl —~80,CHz (2-methylthiazol-4-yl)methyl
421 thiophene-2-yl ~50,CH- (2-methylthiazol-4-yl)methyl
422 methyl —-SO,CH,CHo»— phenyl

e DT T T R



n- propyl nethyl 317 iso-propyl nethyl 318 phenyl

met hyl 319 benzyl nethyl 320 2-fluorophenyl nethyl 321
wo2ee8MogF’ophenyl net hyl 322 thi ophene-2-yl net REE/US2AB7/014823

thi azol -2-y1 met hyl 324 oxazol -2-yl1 nmethyl 82 325

87
423 ethyl -S0O,CH;CH,- phenyl
424 phenyl —-S0,CH,CH»— phenyl
425 thiophene-2-yl | —SO,CH;CH>— phenyl

The compounds encompassed within Category IV of the present disclosure can be

prepared by the procedure outlined in Scheme IX and described in Example 9 herein below.
Scheme IX

L3

NHz'I'IBl'

O,

8 24
Reagents and conditions: (a) C¢H4CH,SO:Cl, DIPEA, CH,Cly; 0°C tort, 14 hr.

S S 5, S
L] o=
N . N
o RV 0
HN Y —_— S HN_ /]
O,N S=q HO }_‘II S=g
24 25

Reagents and conditions: (b) (i} H2:Pd/C, MeOH; (ii) SO3-pyridine, NH4OH.

EXAMPLE 9
{4-(8)-{2-Phenylmethanesulfonylamino-2-(2-thiophen-2-ylthiazol-4-yl}ethylJphenyl } sulfamic
acid (25)

Preparation of (S)- N-{2-(4-nitrophenyl)-1-[2-(thiophen-2-yl}thiazol-4-yl]ethyl}-1-
phenylmethanesulfonamide (24): To a suspension of 2-(4-nitropheny!)-1-{2-thiophene2-



I soxazol -3-y1 nethyl 326 nethyl ethyl 327 ethyl ethyl

w0 2@B/om500 opyl et hyl 329 iso-propyl ethyl 330 piwoyiooroids2s
et hyl 331 benzyl ethyl 332 2-fluorophenyl ethyl 333
2-chl orophenyl ethyl 334 thiophene-2-y1 ethyl 335

88

ylthiazol-4-yl)ethylamine, 8, (330 mg, 0.80 mmol) in CH>Cl, (6 mL) at 0 °C is added
diisopropylethylamine (0.30 mL, 1.6 mmol) followed by phenylmethanesulfonyl chloride (167
mg, 0.88 mmol). The reaction mixture is stirred at room temperature for 14 hours. The mixture
is diluted with CH,Cl; and washed with sat. NaHCO; followed by brine, dried (Na;SOy), filtered
and concentrated in vacuo. The resulting residue is purified over silica to afford 210 mg of the

desired product as a white solid.

Preparation of {4-(S)-[2-phenylmethanesulfonylamino-2-(2-thiophen-2-ylthiazol-4-
yDethyllphenyl} sulfamic acid (25): (S)- N-{2-(4-nitrophenyl)-1-[2-(thiophen-2-yl)thiazol-4-
yl]ethyl}-1-phenylmethanesulfonamide, 24, (210 mg, 0.41 mmol} is dissolved in MeOH (4 mL).
A catalytic amount of Pd/C (10% w/w) is added and the mixture is stirred under a hydrogen
atmosphere 18 hours. The reaction mixture is filtered through a bed of CELITE™ and the
solvent is removed under reduced pressure. The crude product is dissolved in pyridine (12 mL)
and treated with SOs-pyridine (197 mg, 1.23 mmol). The reaction is stirred at room temperature
for 5§ minutes after which a 7% solution of NH4OH is added. The mixture is then concentrated
and the resulting residue is purified by reverse phase chromatography to afford 0.060 g of the
desired product as the ammonium salt. '"H NMR (300 MHz, MeOH-ds} 8 7.52--7.63 (m, 6.70-
7.28 (i, 11H), 4.75 (t, J = 7.2 Hz, 1H), 3.95-4.09 (m, 2H), 3.20 (dd, J=13.5 and 7.8 Hz, 1H),
3.05 (dd, J=13.5 and 7.8 Hz, 1H). 1013770 _ S

Intermediates for use in Step (a) of Scheme IX can be conveniently prepared by the

procedure outlined herein below in Scheme X and described in Example 10.

Scheme X

S,
Cl\/[ﬁ’}—cns \V/\/E />—CH3
Na0”

26
Reagents and conditions: (a) NaSO3, H20; microwave @ 200°C, 20 min.

S
Q\\S{}ii p)—Cty —— \v/\/[ )—cHy
Na0™ N o




t hi azol -2-yl ethyl 336 oxazol-2-yl ethyl 337
i soxazol -3-y1l ethyl 338 nethyl thiophene-2-y1 339
et hyl thiophene-2-y1 340 n-propyl thiophene-2-yl 341
i so-propyl thiophene-2-y1l 342 phenyl thiophene-2-y1l
343 benzyl thiophene-2-y1 344 2-fl uorophenyl
t hi ophene-2-y1 345

89

26 27
Reagents and conditions: (b) PCls, POCls; 50 °C, 3 hrs.

EXAMPLE 10
(2-Methytthiazol-4-y)methanesulfonyl chloride (27)

Preparation of sodium {2-methylthiazol-4-y])methanesuifonate (26): 4-Chloromethyl-2-
methylthiazole (250 mg, 1.69 mmeol) is dissolved in H,O (2 mL) and. treated with sodium sulfite
{224 mg, 1,78 mmol). The reaction mixture is subjected to microwave irradiation for 20 minutes
at 200°C. The reaction mixture is diluted with H>QO (30 mL) and washed with EtOAc {2 x 25
mL). The aqueous layer is concentrated to afford 0.368g of the desired product as a yellow
solid. LC/MS ESI+ 194 (M1, free acid).

Preparation of (2-methylthiazol-4-yl)methanesulfonyl chloride (27): Sodium (2-
methylthiazol-4-yl)methanesulfonate (357 mg, 1.66 mmol) is dissolved in phosphorons
oxychloride (6 mL) and is treated with phosphorous pentachloride (345 mg, 1.66 mmol). The
reaction mixture is stirred at 50 °C for 3hours, then allowed to cool to room temperature. The
solvent is removed under reduced pressure and the residue is re-dissolved in CH,Cl; (40 mL)
and is washed with sat. NaHCOQs and brine. The organic layer is dried over MgS8Qy, filtered, and
the solvent removed in vacuo to afford 0.095 g of the desired product as a brbwn oil. LC/MS
ESI+ 211 (M-+1). Intermediates are obtained in sufficient purity to be carried forward according

to Scheme IX without the need for further purification.

(8)-{4-[2-(2-ethylthiazol-4-y1)-2-(2-methylthiazole-4-sulfonamido)ethylJphenyl } sulfamic
acid : 'H (CD;0OD): d 7.71-7.66 (m, 2H), 7.27-7.10 (m, 7H), 4.87 (t, 1H, /=7.3 Hz), 4.30-4.16 (q, 2H,
J=13.2 Hz), 3.34-3.13 (m, 2H), 2.70 (s, 3H).

The following are non-limiting examples of compounds encompassed within Category

IV of the present disclosure.



2-chl orophenyl thi ophene-2-y1l 346 thi ophene-2-yl
t hi ophene-2-y1 347 thiazol-2-yl thiophene-2-yl 348
oxazol -2-yl thi ophene-2-yl 349 isoxazol-3-yl
t hi ophene-2-yl1 350 nethyl thiazol-2-yl 351 ethyl
t hi azol -2-y1 352 n-propyl thiazol-2-y1 353 iso-propyl
t hi azol -2-y1l 354 phenyl thiazol-2-yl

90
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o s;.E ot smuio

{4—{S)—-[2-Phenylmethanesulfonylamino-—2—(2-ethylthiazo1-4-y1)e.thy1]phcnyl}-sulfamic
acid: 'H NMR (300 MHz, MeOH-d4} 8 7.27—7.32 (m, 3H), 7.16-7.20 (m, 3H), 7.05-7.6 (m,
2H), 6.96 (d, 7= 8.4 Hz, 2H), 4.70 (t, J= 9.0 Hz, 1H), 3.91-4.02 {(m, ZH), 2.95-3.18 (m, 4H),
1.41 (t, J=7.5 Hz, 3H).

(8)-(4-(2-(2-Ethylthiazol-4-yl)-2-((3-methoxyphenyl)methylsul fonamido)-
ethyl)phenyl)sulfamic acid : 'H NMR (300 MHz, MeOH-d,) d 7.20 (t, /= 8.1 Hz. 1H), 6.94-7.08
(m,4H), 6.88-6.94 (m, 3H), 6.75-6.80 (m, 1H), 4.67 (t, /= 7.2 Hz, 1H), 3.90-4.0 (m, 2H), 3.76 (s,
3H), 2.95-3.16 (m, 4H), 1.40 (t, /= 7.5 HZ, 3H).

- -3, o
e O
O~ \ﬁ -.___‘:0

7 Sco,cn,

{8)-4-{ [1—(Z-Ethylthiazol-4-yi)-2-(4—sulfoaminophcnyl)ethylsulfamoyl]mathyl} -benzoic
acid methyl ester: '"H NMR (300 MHz, MeOH-d,) § 7.90-7.94— (m, 2H), 7.27-7.30 (m, 2H),
7.06-7.11 (m, 3H), 6.9_7-7.00 (m, 2H), 4.71 (t, J= 7.2 Hz, 1H), 3.95-4.08 (4, 2H), 3.92 (s, 3H),
2.80-3.50 (m, 4H), 1.38-1.44 (m, 3H).
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(S)-4-[2-(2-Ethylthiazol-4-y1)-2-((1-methyl-1 H-imidazol-4-
methylsulfonamido)ethyl]phenylsulfamic acid: "H NMR (300 MHz, MeOH-d,) d 7.54 (s, 1H, 7.20
(s, 1H), 7.09 (s, 1H), 6.92-7.00 (m, 4H), 4.62 (t, J= 5.4 Hz, 111), 3.70 (s, 3H), 2.98-3.14 (mn,3H),
2.79 (dd, J=9.3 and 15.0 Hz, 1H), 1.39 (q, /= 7.5 Hz, 3H).

o o AN
HO}S{H W<£ o
CFy
4-{(S)-2-[2-(Thiophen-2-yl)thiazol-4-y1]-2-(2,2,2-trifluoroethylsulfonamido)-
gthyl}phenylsulfamic acid: 'H (CD3;0OD): & 7.62-7.56 (m, 2H), 7.22 (s, 1H), 7.16-7.06 (m, 5H),
4.834 (t, 1H, /=7.6 Hz), 3.71-3.62 (m, 2H), 3.32-3.03 (m, 2H).

{4-(8)-[2-(Phenylethanesulfonylamino)-2-(thiophen-2-ylthiazol-4-yl)ethyl]-pheny! } sulfamic
acid: "H NMR (300 MHz, MeOH-d,) d 7.56-7.62 (m, 2H), 7.04-7.19(m, 9H), 6.94-6.97 (m, 2H),
4.78 {t, J= 7.8 Hz, 1H}, 3.22-3.30 (m, 2H)), 3.11 (dd, /= 13.5 and 7.8 Hz, 1H), 2.78-2.87 (m, 4H).
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(5)-(4-{2-(3-Phenylpropylsul fonamido)-2-[2-(thiophen-2-y)thiazol-4-
ylJethyl} phenyl)sulfamic acid : 'H NMR (300 MHz, MeOH-d,) d 7.56-7.62 (m, 2H), 6.99-7.17 (m,
10H), 4.72 {t, /=7.8 Hz, 1H), 3.21 (dd, J=13.5 and 7.2 Hz, 1H), 3.02 (dd, J=13.5 and 7.2 Hz,
1H), 2.39-2.64 (m, 4H), 1.65-1.86 (m, 2H).

(8)- {4-[2-(4-Methyl-3,4-dihydro-2 H-benzo[ 1 4loxazine-7-sulfonylamino)-2-(2-thiophen-
2-ylthiazol-4-yl)ethylJphenyl } sulfamic acid: 'H NMR (300 MHz, MeOH-ds) § 7.53 (d, /= 5.1
Hz, 1H)} 7.48 (d, J=5.1 Hz, 1H), 7.13-7.10 (m, 1H), 7.04 (d, J = 8.4 Hz, 2H), 6.93-6.88 (m, 3H),
6.75 (d,J = 8.1 Hz, 1H), 6.54 (d, J=8.1 Hz, 1H), 4.61 (t, J = 7.5 Hz, 1H), 4.20-4.08 (m, 2H),
3.14-3.00 (m, 4H), 2.69 (s, 3H).

4. {(S)-2-(4-acetamidophenylsulfonamido)~2-[2—(t]1i0phen-2-yl)thiazol-4-
yllethyl}phenylsulfamic acid: 'H (CD10OD): 8 7.67-7.52 (m, 6H), 7.24-7.23 (m, 1H), 7.12-7.09
(m, 3H), 7.02-6.99 (m, 2H), 4.70 (t, 1H, /=7.3 Hz), 3.25-3.00 (m, 2H), 2.24 (s, 3H).
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in Exanple 8 herein below. Scheme VIII WO
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436 -CH; 5-(4-fluorophenyl)thiazol-2-yl

437 ~CHj 5-(2,4-difluorophenyl)thiazol-2-vl

438 -CH;3 5-(3-methoxybenzyl)thiazol-2-yl

439 -CHj; 4-(3-methoxyphenyl)thiazol-2-yl

440 —-CH; 4-(4-fluorophenyl)thiazol-2-yl

441 ~CH,CH; 4-(methoxycarbonyl)thiazol-5-yl

442 ~CH,CH; 4-[(2-methoxy-2-oxoethyl)carbamoyl]thiazol-5-yl

443 —CH,CH; 5-[1-N-(2-methoxy-2-oxoethyl)-1-H-indol-3-ylJoxazol-2-yi

444 ~CH,CH, 5-(2-methoxyphenyl)oxazol-2-yl




No. R4 L R 374 nethyl -SO2- nethyl 375 ethyl -502-

wombdnoksB76 phenyl -SO2- nethyl 377 thi opheneperidaoorores2s
-S2-- nethyl 378 .nmethyl -50r- trifluoronmethyl 379
ethyl -502- trifluoronethyl 380
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445 —~CH,CH; 5-[(S)-1-(tert-butoxycarbonyl)-2-phenylethylJoxazol-2-yl
446 ~CH,CH; 5-]4-(methylcarboxy)phenyl]oxazol-2-yl
447 —-CH,CH; 5-(3-methoxybenzyl)oxazol-2-yl
448 —CH,CH; 5-(4-phenyl)oxazol-2-yl
449 ~CH,CHj3 5-(2~-methoxyphenyl)thiazol-2-yl
450 ~CH,CH3; 5-(3-methoxyphenyl)thiazol-2-yl
451 —CH,CHj3 5-(4-fluorophenyl)thiazol-2-yl
452 ~CH,CHj; 5-(2,4-difluorophenyl)thiazol-2-yl
453 -CH.ZCH;», 5-(3-methoxybenzyl)thiazol-2-yl
454 —CH,CH3; 4-(3-methoxyphenyl)thiazol-2-yi
455 ~CHzCH3 4-(4-fluorophenyt)thiazol-2-yl
456 cyclopropyl 4-(methoxycarbonyl)thiazol-5-yl
457 cyclopropyl 4-f(2-methoxy-2-oxoethyl)carbamoyl]jthiazol-5-yl
458 cyclopropyl 5-[1-N-(2-methoxy-2-oxoethyl)-1-H-indol-3-yl]Joxazol-2-y1
459 cyclopropyl 5-(2-methoxyphenyloxazol-2-yl
460 cyclopropyl 5-[(S)-1-(tert-butoxycarbonyl)-2-phenylethyl]oxazol-2-yl
461 cyclopropyl 5-[4-(methylcarboxy)phenylloxazol-2-yl
462 cyclopropyl! 5-(3 -metl'loxybenzyl)oxazol—Z—!I
463 cyclopropyl 5-(4-phenyhoxazol-2-yl w
464 cyclopropyl 5-(2-methoxyphenyl)thiazol-2-yl
465 cyclopropyl 5-(3-methoxyphenyl)thiazol-2-yl
466 cyclopropyl 5-(4-fluorophenylthiazol-2-yl
467 cyclopropyl 5-(2,4-diflucrophenyl)thiazol-2-yl
468 cyélopropyl 5-(3-methoxybenzyl)thiazol-2-yl
469 cyclopropyl 4-(3-methoxyphenyl)thiazol-2-yl
. 470 cyclopropyl 4-(4-fluorophenyl)thiazol-2-yl

unsubstituted thiazol-4-yl unit for R! can be prepared by the procedure outlined in Scheme XI

Compounds according to the first aspect of Category V which comprise a substituted or

and described herein below in Example 11.
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Reagents and conditions: (b) thiophosgene, CaCOs;, CCly, H20; 1t, 18 hr.
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29 30
Reagents and conditions: (¢) KOtBu, THF; rt, 2hr.

oY st

Hscozc H;COZC
30 31
Reagents and conditions: (d) (i) SnClz-2Hz0, EtOH; reflux, 4 hours (ii) SO;-pyridine, NH,OH.
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EXAMPLE 11
(5)-4-(2-(2-Phenylthiazol-4-y1)-2-(4-(methoxycarbonyl}thiazol-5-ylamino)ethyl)phenylsulfamic acid

Preparation of (§)-2-(4-nitrophenyl)-1-(2-phenylthiazol-4-y}ethanamine hydrobromide
salt (28): A mixture of (S)-tert-butyl 4-bromo-1-(4-nitrophenyl)-3-oxobutan-2-ylcarbamate, 7,
(1.62 g, 4.17 mmol) and thiocbenzamide (0.63 g, 4.60 mmol} in CH;CN (5 mL) is refluxed for
24 hours. The reaction mixture is cooled to room temperature and diethyl ether (50 mL) is
added to the solution. The precipitate which forms is collected by filtration. The solid is dried
under vacuum to afford 1.2 g (67 % yield) of the desired product. LC/MS ESI+ 326 (M+1).

Preparation of (8)-4-(1-isothiocyanato-2-(4-nitrophenyl)ethyl)-2-phenylthiazole (29): To
a solution of (§)-2-(4-nitropheny!)-1-(2-phenylthiazol-4-yl}ethanamine hydrobromide salt, 29,
(726 mg, 1.79 mmol) and CaCO; {716 mg, 7.16 mmol) in H>O (2 mL) is added CCl; (3 mL)
followed by thiophosgene (0.28 mL, 3.58 mmol). The reaction is stirred at room temperature for
18 hours then diluted with CH;Cl, and water. The layers are separated and the aqueous layer
extracted with CH2Cl,. The combined organic layers are washed with brine, dried (Na;804) and
concentrated in vacuo to a residue which is purified over silica (CH2Cl,) to afford 480 mg (73
%) of the desired ;iroduct as a yellow solid. '"H NMR (300 MHz, CDCI3) 5 8.15 (d, J= 8.7 Hz,
2H), 7.97-7.99 (m, 2H), 7.43-7.50 (m, 3H), 7.34 (d, J= 8.7 Hz, 2H), 7.15 (d, /= 0.9 Hz, 1H),
5.40-5.95 (m, 1H), 3.60 (dd, J= 13.8 and 6.0 Hz, 1H), 3.46 (dd, J= 13.8 and 6.0 Hz).

Preparation of (S)-methyl 5-[1-(2-phenylthiazol-4-yl)-2-(4-nitrophenyl)-
ethylamino]thiazole-4-carboxylate (30): To a suspension of potassium fers-butoxide (89 mg,
0.75 mmeol) in THF (3 mL) is added methyl isocyanoacetate (65 uL, 0.68 mmol) followed by
(5)-2-phenyl-4-(1-isothiocyanato-2-(4-nitrophenyl)ethyl)thiazole, 29, (250 mg, 0.68 mmol). The
reaction mixture is stirred at room temperature for 2 hours then poured into sat. NaHCO;. The
mixture is extracted with EtQAc (3x 25 mL) and the combined organic Iayers are washed with
brine and dried (Na;S0,4) and concentrated iz vacuo. The crude residue is purified over silica to
afford 323 mg (~ 100% yield) of the desired product as a slightly yellow solid. 'H NMR (300
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MHz, CDCl) 5 8.09-8.13 (m, 2H), 7.95-7 98 (m, 3H), 7.84 (d, /= 1.2 Hz, 1H), 7.44-7.50 (m,
3H), 7.28-7.31{m, 2H), 7.96 (d, J= 0.6 Hz, 1H), 4.71-4.78(m, 1H), 3.92 (s, 3H), 3.60 (dd, /=
13.8 and 6.0 Hz, 1H), 3.45 (dd, J = 13.8 and 6.0 Hz, 1H).

Preparation of (S)-4-(2-(2-phenylthiazol-4-yl)-2-(4-(methoxycarbonyl)thiazol-5-
ylamino)ethyl)phenylsulfamic acid (31): (S)-methyl 5-[1-(2-
phenylthiazol-4-y1)-2-(4-nitrophenyl)-ethylaminojthiazole-4-carboxylate, 30, (323 mg, 0.68
mmol) and tin (IT) chloride (612 mg, 2.72 mmol) are dissolved in EtOH and the solution is
brought to reflux. The solvent is removed in vacuo and the resulting residue is dissolved in
EtOAc. A saturated solution of NaHCOs is added and the solution is stirred 1 hour. The organic
layer is separated and the aqueous layer extracted twice with EtOAc. The combined organic
layers are dried (Na;SOy), filtered and concentrated to a residue which ts dissolved in pyridine
(10 mL) and treated with SO3-pyridine (130 mg, 0.82 mmol). The reaction is stirred at room
temperature for 5 minutes after which a 7% solution of NH4sOH is added. The mixture is then
concenirated and the resulting residue is purified by reverse phase chromatography to afford
0.071g of the desired product as the ammonium salt 'H NMR (300 MHz, MeOH-ds MecOH-d4)
8 7.97-8.00 (m, 3H), 7.48-7.52 (m, 3H), 7.22 (s, 1H), 7.03-7.13 (m, 4H), 4.74 (t, J = 6.6 Hz, 1H),
3.88 (s, 3H), 3.28-3.42 (m, 2H).

Compounds according to the first aspect of Category V which comprise 2 substituted or
unsubstituted thiazol-2-yl unit for R' can be prepared by the procedure outlined in Scheme X1
and described herein below in Example 12. Intermediate 32 can be prepared according to
Scheme II and Example 2 by substituting cyclopropane-carbothioic acid amide for thiophene-2-

carbothiocic acid amide.

Oz_N-- o
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Reagents and conditions: (a) thiophosgene ,CaCO3, CCly/H,0; rt, 18 hr.
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Reagents and conditions: (¢) (i) H2:Pd/C, MeOH; (ii) SO;-pyridine, NH4OH.

EXAMPLE 12
4- {(5)-2-(2-Cyclopropylthiazol-4-yl)-2-[4-(3-methoxyphenyl)thiazol-2-
ylamino]ethyl}phenylsulfamic acid (35)

Preparation of (8)-1-(1-(2-cyclopropylthiazol-4-yl}-2-(4-nitrophenyl)ethyl)-thiourea (33):
To a solution of (8)-1-(2-cyclopropylthiazol-4-yl)-2-(4-nitrophenyl)ethan-amine hydrobromide
hydrobromide salt, 32, (4.04 g, 10.9 mmol) and CaCOj; (2.18 g, 21.8 mmol) in CCls/water (25
mL/20 mL) is added thiophosgene (1.5 g, 13.1 mmol). The reaction is stirred atroom
temperature for 18 hours then diluted with CH,Cl; and water. The layers are separated and the
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aqueous layer extracted with CH2Clz. The combined organic layers arc washed with brine, dried
(Na;S0y4) and concentrated in vacuo to a residue which is subsequently treated with ammonia
(0.5M in 1,4-dioxane, 120 mL) which is purified over silica to afford 2.90 g of the desired
product as a red-brown solid. LC/MS ESI- 347 (M-1).

Preparation of (S)-4-(3-methoxybenzyl)-V-(1-(2-cyclopropylthiazol-4-y1)-2-(4-
nitrophenyl)ethy)thiazol-2-amine (34): (5)-1-(1-(2-Cyclopropylthiazol-4-yl)-2-(4-
nitrophenyl)ethyl)-thiourea, 32, (350 mg, 1.00 mmol) and 2-bromo-3’-methoxy-acetophenone
(253 mg, 1.10 mmol) are combined in 3 mL CH3;CN and heated to reflux for 24 hours. The
mixture is concentrated and chromatographed to afford 0.172 g of the product as a yellow solid.
LC/MS ESH 479 (M+1).

Preparation of 4-{(S)-2-(2-cyclopropylthiazol-4-yl)-2-[4-(3-methoxyphenyl)-thiazol-2-
ylamino]ethyl} phenylsulfamic acid: (35): (5)-4-(3-methoxybenzy!l)-N-(1-(2-cyclopropylthiazol-
4-yl)-2-(4-nitrophenyl)ethyl)thiazol-2-amine, 34, (0.172 g) is dissolved in 10 mL MeOH. A
catalytic amount of Pd/C (10% w/w) is added and the mixture is stirred under a hydrogen
atmosphere for 18 hours. The reaction mixture is filtered through a bed of CELITE™ and the
solvent is removed under reduced pressure. The crude product is dissolved in 5 mL pyridine and
treated with SO3-pyridine (114 mg). The reaction is stirred at room temperature for 5 minutes
after which 10 mL of a 7% solution of NH4OH is added. The mixture is then concentrated and
the resulting residue is purified by reverse-phase chromatography to afford 0.033 g of the desired
product as the ammonium salt. 'H (CD;0D): § 7.33-7.22 (m, 3H), 7.10-6.97 (m, SH), 6.84-6.80
(m, 2H), 5.02 (t, 1H, /=6.9 Hz), 3.82 (5, 1H), 3.18 (g, 2H, /=7.1 Hz), 2.36 (g, 1H, /~4.6 Hz),
1.20-1.13 (m, 2H), 1.04-0.99 (i, 2H).

The following are non-limiting examples of compounds encompassed within the first

aspect of Category V.
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(5)-4-(2-(4-((2-Methoxy-2-oxoethyDcarbamoyl)thiazole-5-ylamino)2-(2-cthylthiazole-4-
yi)ethyl)phenylsuifamic acid: 'H NMR (300 MHz, MeOH-d;) & 7.91 (s, 1H), 7.08—7.10 (m, 3H),
6.99 (d, J= 8.7 Hz, 2H), 4.58 (t, J=6.9 Hz, 1H), 4.11 (d, J= 2.7 Hz, 2H), 3.78 (s, 3H), 3.14-
3.28 (m, 2H), 3.06 (q, J="7.5 Hz, 2H), 1.41 {t,J=7.5 Hz, 3H).
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(S)4-2-((3-((2-methoxy-2-oxoethyl)carbamoyl)-1 H-indol-2-y)amino)-2-(2-
methylthiazol-4-yl)ethyl)phenyl)sulfamic acid : 'H NMR (300 MHz, MeOH-d,) d 7.63 (d, J="7.8
Hz, 1H), 7.37 (s, 1H), 7.18-7.29 (1, 4H), 7.02-7.16 (m, 4H), 6.85 (s, I1H), 5.04-5.09 (1, 1H), 4.85
(s, 3H), 3.27 (dd, /= 13.5 and 8.1 Hz, 1H), 3.10 (m, /= 13.5 and 8.1 Hz, 1H), 2.69 (s, 3H).

4—((8)-2—(5-(2—Methoxyphenyl)oxazol-z-ylammo)~2—(2~methylthiazol—4~
yl)ethylyphenylsulfamic acid: 'H NMR (300 MHz, MeOH-d,) § 7.52 (dd, J=7.5 and 1.2 He,
1H), 6.95-7.24 (m, 10H), 5.04-5.09 (m, 1H), 3.92 (s, 3H), 3.26 (dd, /= 13.8 and 8.4 Hz, 1H),
3.10 (dd, /= 13.8 and 8.4 Hz, 1H), 2.72 (s, 3H). '




et hyl -802CH2CH2- phenyl 424 phenyl -S02CH2CH2- phenyl

425 t hi ophene-2-yl -S02CH2CH2- phenyl The
wOocosmoaTlls enconpassed within Category |V of PO®US2007/014823

present disclosure can be prepared by the procedure

outlined in Schene DC and described in Exanple 9

herein bel ow. Schene | X 824 Reagents and conditi ons:

(a) C6HACH2S02C1, DI PEA, CH2C12; OCto rt, 14 hr. S

<3S<3 NN O O HN'" //.".S., 00 S-..--OHO'NH 2425

Reagents and conditions: (b) (i) H2:Pd/C, MeOH (ii)

S03- pyri di ne, N 140H. EXAWVPL# 9

OM- @f\l/[
ol YJ—>_
4-((S)-2-(5-((S)-1-(tert-Butoxycarbonyl)-2-phenylethyl)oxazole-2-ylamino)-2-(2-
methylthiazole-4-yl)ethyl)phenylsulfamic acid: 'H NMR (300 MHz, MeOH-d,) § 7.03-7.27 (m,

10 H), 6.50 (s, 1H), 4.95-5.00 (m, 1H), 4.76 (t, J= 6.9 Hz, 1H), 3.22 (dd, J = 14.1 and 6.9 Hz,
1H), 3.00-3.10 (m, 2H), 2.90 (dd, /= 14.1 and 6.9 Hz, 1H), 2.72 (s, 3H), 1.37 (s, 9H).

O”fE .
QAP
Ho " \r CO,CH;

(5)-{4- {2-[5-(4-Methoxycarbonyl)phenyljoxazol-2-ylamino } -2-(2-methylthiazol-4-
yl)ethyl}phenylsu]famic acid: "HNMR (300 MHz, MeOH-d,) § 7.99 (d, J= 7.5 Hz,
2H), 7.56-7.59 (m, 2H), 7.23-7.24 (m, 1H), 7.08-7.14 (m, 4H), 6.83 (d, J=10.2 Hz, 1H), 5.08
(t, §=6.0 Hz, 1H), 3.91 (s, 3H), 3.25-3.35 (m, 1H), 3.09-3.13 {m, 1H), 2.73 (s, 3H).

o
QP 0CH,
IS HNY}_Q

M ]
(8)-4-(2-(5-(3-Methoxybenzyl)oxazole-2-ylamino)-2-(2-methylthiazole-4-
yl)ethyl)phenylsulfamic acid: 'H NMR (300 MHz, MeOH-ds) & 7.03-7.28 (m, 8H), 6.79-6.83
(m, 1H), 5.70 (s, 1H), 4.99-5.06 (m, 2H), 4.41 (d, J=2.1 Hz, 2H), 3.80 (s, 3H), 3.27-3.37 (m,
1H), 3.03-3.15 (m, 1H), 2.71 (s, 3H).

O’ﬁi%

(S)-4-(2-(2-Methylthi azole—4-y])2-(5-phenyioxazolc—-Z-ylamino) ethyl)phenyl-sulfamic
acid: 'H NMR (300 MHz, MeOH-ds) § 7.45 (d, J = 8.7 Hz, 2H), 7.33 (t, J = 7.8 Hz, 2H), 7.18-



{4-(S)-(2-Phenyl met hanesul f onyl am no- 2- ( 2-t hi ophen-2-y
WO Rodsioexsab - 4- ypet hyl ] phenyl sul fam c acid (25)prCT/Us2007/014823

Preparation of (9S)-

N-{2-(4-nitrophenyl)-142-(thi ophen-2-yQ hi azol -4-yliet

hyl)-1- phenyl net hanesul fonam de (24): To a suspension

of 2-(4-nitrophenyl)-1-(2-thiophene2- WO :

2008/ 002570PCT/ US2007/ 014823 88

yl thi azol -4-yflethylam ne, 8, (330 ng, 0.80 mml) in

CH2C12 (6 nlL) at OC is addetbdii sopropyl et hyl ami ne

(0.30 nmL, 1.6 mmol) followed by phenyl net hanesul f onyl

chloride (167 ng, 0.88 mol). The reaction mxture is
7.22 (ms UHY, I7e1D-at1 4r(an BEN TS (K1) e5.04+5. 00 (rholH )5 3.26{ad )0 *%t1818eand 6.3 Hz,

16D, 3. 1ot Sy A PPt 0 B aB0e) 111t ored and

concentrated in vacuo. The resulting residue is
purified over silica to afford 210 ng of the desired
product as a white solid. aration of

{443) 42- phenyl net hgngs thlophen 2-yit

hi azol - 4- yflethylﬁﬁh ! *(25): (S)-
N-{2-(4- nltrophenyl) H12- (th| O hi azol -
yliethyl}-1-phenyl met hanesul f onam de,; 24, (210 ny,

B-(E)-2tCycloprapyyisBiokeletty)) - (B-methomiphenyDeliez !y i c

yiaminc3OR Dl 3t G AOAORGSH TS Tttt 7 o Tm. 51D, 6.84-

6.80 (m! gﬁy,ts ON(LM HL B9 m),fa 83 @ e, 1N PP sbed 194), £B6Id BHN =4.6
and the solvent is remved under reduced pressure. The

Hz), 1.20-1;4% Gy 300 t04-8.98 e @H)ed i n pyridine (12 nL) and
treated with S03-pyridine (197 ng, 1.23 nunol). The
reaction is stirred at roomte rature for 5 mnutes

after which a 7Wbsolut|on of added. The
m xture is then co the resul ting residue
is purified by rev Sﬁth graphy to afford

0.060 g of the dé@ﬁréﬂ produci nium sal t.
11-1 NMR (300 MHz, MeOH-d4) 57752-7€3 (in, 6.70- 7.28

(B)-4-1249-cydopiDpyIthiadol=4-1)2-(4z(4-HdropBerd)iiags- 7 -m 2H)

ylminoiﬁtﬁyaéwﬂffﬁc a?cfglgxﬁg% &6y 57 ]}%{i f’% éﬁ)e 2,14 &% i@, TH), 7.21

(s, 1H),I6n7 ePHY, aslosp(ft fighenes %) a0n- 9@2%%2?1!)'2350?’ m@gasqq{z) 1.23-
rocedure out | |ned herei n bél ow i n Schene
18(mdé§brll®£é|02r{n£%ﬂpl e 10. Schene X/ CH3 0 O | |\|aor>s 26
Reagents and conditions: (a) Na2S03, H20; ni crowave @
200C, 20 m n. 89 2627 Reagents and conditions: (b)

PCl5, POC13; 50 C, 3 hrs. EXA 9@_1;\7
(2- Met hyl t hi azol #onyt chloride (27)

Preparation of SOdlgm

(2-rnet hyl t hi azol -# y@ret hanesT --@ (26):

4- Chl or onet hy1- 2- nethylthlazol 226“nmg, 1.69 mmol)
is dissolved in H20 (2 nmL) and tré&&ted with sodi um
syishiz-@. &%rﬂﬂd&ﬂazmt)@-@hﬂetﬁ&é}@ﬁﬂﬂ)ﬂﬂaébﬂﬂﬁ i's

subjected to n1cromaye irradiation for 20 m nut

yiaminc3gbe)ptrmgiskiFamia s (GPeOP: &l S47ET (h LK, 1166 Ha01.28 (& 1H,
— B 2
J=7.0 HZY 7 T8 S6RRL B 0 (B0 F 1y B S IR A g g 1, 238

(a, lH,-ﬁ?ﬂbSint) Bh214. M, (ﬁH)sblﬂﬁd. OO_(ﬁ&J\ZEHBSI + 194 (M+l, free
acid). Preparati on of
(2-nmet hyl t hi azol - 4-yl) nmet hanesul fonyl chloride (27):
Sodi um (2- net hyl t hi azol - 4-yl) et hanesul fonate (357
nmyg, 1.66 not) is dissolved in phosphorous oxychloride
(6 m.) and is treated with phosphorous pentachl oride
(345 ng, 1.66 mml ). The reaction mxture is stirred
at 50 C for 3hours, then allowed to cool to room
tenperature. The solvent is renoved under reduced
pressure and the residue is re-dissolved in CH2C12 (40
m.) and is washed with sat. NaHCO3 and brine. The
organic layer is dried over MgSOH4, filtered, and the



90
(4- 65) 42- Phenyl net hanesul f onyl anmi no- 2- ( 2- et hyl t hi azol -
wo2e0ser319| | phenyl}-sul fami c acid: 111 NWR ( 3B0TABRN07/014823
MeOH-d4) 67.27-7.32 (in, 314), 7.16-7.20 (m 3H),
7.05-7.6 (m 211), 6.96 (d, J= 8.4 Hz, 2H), 4.70 (t,
Jr 9.0 Hz, 114), 3.91-4.02 (m 211), 2.95-3.18 (m
4H), 1.41 (t, J= 7.5 Hz, 3H).
(S)-(4-(2-(2-Ethylthiazol -4-y1)-243- et hoxyphenyl ) nmet h
yl sul f onam do) - et hyl)phenyl)sulfamc acid : | HNWVR
(300 MHz, MeOH-d4) d 7.20 (193J= 8.1 Hz. 1H),
6.94-7.08 (m411), 6.88-6.94 (m 3H), 6.75-6.80 (m
111), 4.67 (t, J= 7.2 Hz, 111), 3.90-4.0 (m 211),
3.76 (s, 3H), 2.95-3.16 (m 4 5) do (t, J= 7.5 Hz,
3H). col eus
(S)-4-{(1-(2-Ethyl ng?a 4-%1) - 2 (4-sulf oam nophenyl)
et hyl sul f anoy 1l metohy}y - Kenzol hyl ester: 1H

vaR(soosz MeOH- d4) 8 7.90-°704- 2H), 7.27-7.30
(m 2H), 7.06-7.11 (m 3H), 697*700(m 2H), 4.71

M(ssg-bz(zzcﬁwﬁgpﬂ%ﬁ&olz-}gg?@% 4@61ﬂu8i'd)pheﬁ’ylﬁﬁm&6k23 H) .
ylmnoog;xyumguﬁtlﬁw %‘hﬁ)i azlel(CE;QQ) @épé 8.02 Eq, 24, J—6 9 Hz), 7.12-6.95 (m,

T L e T T R S b e

(m,2H)($M-]I\B&(mNEH)+ d4) d 7 54 (s, 1H, 7.20 (s, 111), 7.09
(s, 111), 6.92-7.00 (m 411), 4.62 (t, J= 5.4 Hz,
111), 3.70 (s, 311), 2.98-3.14 (m3H), 2.79 (dd, J=

9.3 and 15.0 Hz, 111), 1.39 (g% 7.5 Hz, 311).

4- >—<]

{(S)-2[2-(Thi ophefis zoI 4-y1]-2-(2,2,2-trifluo
roethylsulfonammfﬁe yl}p'hﬁ‘ ulfamc acid: ill

(CD30D): 57.62-7.56 (m 211) 5. 22 111), 7.16-7.06
(m 511), 4 84 (t, 111, J=7.6 Hz) a3 62 (m 211),
3.32-3.03 F%@W

2-4- @y(@(%mﬂwwv htsapol-3nylpminoidr(Cecyelanrepitiazel ¢t ¢

yl)ethylgﬁz%ﬁﬁﬁé@ﬁ( 'ﬂiY' ‘;PE@B};S@%‘} 5@3"1 1)(%% _;?8, 1196, %&% 6.78-6.66

(m, 3H)63FA-(6, BT, em(’s’,lsll?) momov?gaaﬁ),nas fmngé;,st), 1.19-1.13 (m,
30.(m 211)), 3.11 J= 13.5 and 7.8 Hz,
2H), 10%1@0%’? g@ 2.87 (m 414). 92 (5) - (4-

{2- (3- Phenyl propyl sul f onam do) - 242- (t hi ophen- 2-yet hi az
ol -4- yllethyllphenyl)sul famc agid : NMR (300 iz,

MeOH-d4) d 7.56-7.62 (m 211) 7.17 (m 1011),
4.72 (t, J= 7.8 He, ;1) J— 13.5 and 7.2
Hz, 111), 3.02 (dd,, 111),

2.39-2.64 (n, 411)" 1 ¥5-1. 86 (

(3)-{4-[ 2- (4 Met hyl - 34d|hydro%—k n,zo[l 4]oxa2|ne7
-sul fonyl am no) - 2- (2-t hi ophen2-y azol - 4-yDet hyl i phe
nyl }sul fam ¢ acid: | FINVR (300 Mz, °MeOH d4) 67.53 (d,
CB’;-5{,51[1I-(z,-thMﬂliazdl%yﬂ-z-oﬁﬁﬂfoaﬂnnopucn?l)dtﬁylinﬂﬂo](2-methy1—2H—

12 4 e o S v S ok B R M 977,08 o
5H), 3. 7(1t {s §Hf 305 15% Y Jsti)ssl(f)a; 2915.98nd 68.H211), 3.82 B0BaRBH), 1.40 (1, J
=6.6 Hz, 3H) '

The second aspect of Category V of the present disclosure relates to compounds having

the formula:



ayaa cs3
wWOo204sfib)578- ( 4- acet am dophenyl sul f onam do) - 242- pthiuSae 14823

2-yQt hi azol -4- yflethyll phenyl sul fam c aci d:
11-1(CD30D): a 7.67-7.52 (m 6H), 7.24-7.23 (m 111),
7.12-7.09 (m 311), 7.02-6.99 (m 211), 4.70 (t, 1H,
J=7.3 Hz), 3.25-3.00 (m 2H), 2.24 (s, 311). WO
2008/ 002570PCT/ 1JS2007/ 014823 93 The first
aspect of Category V of the present disclosure relates
to compounds having the fordfta: on % HO N H wherein
Rl is a substituted or unsubstituted heteroaryl and R4
is C1-C6 |inear, branched, or cyclic alkyl as further
descri bed herein below in Table DG S%LJE DC No. R4
Rl 426 -CH3 4- (met hoxycar i dzol B5Ry1 427 -CH3
4- [ (2- met hoxy- 2- oxeet fy! | ]tthi azol -5-y1 428
- CH3 )4 N.
541- N ( 2- net hoxy B2 ox ) - E"H Rhdol - 3-yl ] oxazol - 2-y
1 429 -CH3 5-(2-net hodyphenyl ) oxazol - 2-y1

wherein R! is a substituted or unsubstituted heteroaryl and R* is substituted or unsubstituted

phenyl and substituted or unsubstituted heteroaryl as further described herein below in Table X.

TABLE X
No. R* R’
471 phenyl 4-(methoxycarbonyl)thiazol-5-yl
472 phenyl 4-[(2-methoxy-2-oxoethylcarbamoyl]thiazol-5-yl
473 phenyl 5-[1-N-(2-methoxy-2-oxoethyl)-1-H-indol-3-yljoxazol-2-yl
474 phenyl 5-(2-methoxyphenyl)oxazol-2-yl
475 phenyl 5-[(S5)-1-(tert-butoxycarbonyl)-2-phenylethyl Joxazol-2-yl
476 phenyl 5-[4-(methylcarboxy)phenyljoxazol-2-yt
477 phenyl 5-(3-methoxybenzyl)oxazol-2-yl
478 phenyl 5-(4-phenyl)oxazol-2-yl
479 phenyl 5-(2-methoxyphenyl)thiazol-2-yl
480 phenyl ~ 5-(3-methoxyphenyl)thiazol-2-y1
481 phenyl 5-(4-fluorophenyl)thiazol-2-yl
482 phenyl 5-(2,4-difluorophenyl)thiazol-2.yl
483 phenyl 5-(3-methoxybenzyl)thiazol-2-yl
484 phenyl 4-(3-methoxyphenyl)thiazol-2-yl
485 phenyl 4-(4-fluorophenyl)thiazol-2-yl
486 thiophene-2-yl 4-(methoxycarbonyl)thiazol-5-yl
487 ' thiophene-2-yl 4-[(2-methoxy-2-oxoethyl)carbamoyl]thiazol-5-yi
488 thiophene-2-yl 5—[1-N-(Z-mcthoxy—_Z-oxoethylj»1-H-indol-3-yl]oxazol-ﬁ-yl
489 thiophene-2-yl 5-(2-methoxyphenyl)oxazol-2-yt
490 thiophene-2-yl 5-[(S)-1-(tert-butoxycarbonyl)-2-phenylethyl]oxazol-2-yl
491 thiophene-2-yl 5-[4-(methylcarboxy)phenyl]oxazol-2-yl




430 -CH3
5-1(S)-1-(ten-butoxycarbonyl)-2-phenyl et hyl ] oxazol - 2-y

wODLoeBAD257€H3 5[ 4. ( met hyl car boxy) phenyl ] oxazol - Beyts#inzoi14s23

- CH3 5-( 3-net hoxybenzyl ) oxazol -2. 34 433 -CH3
5- (4- phenyl ) oxazol -2-y1 434 -CH3

5- (2- met hoxyphenyl)t hi azol-2-y1l 435 -CH3

5- ( 3- net hoxyphenypt hi azol -2-y1 436 -CH3

5- (4-fluorophenyl)thiazol-2-yl1 437 -CH3
5-(2, 4-di fl uorophenyl)thiazol -2-y1 438 -CH3
5- ( 3- net hoxybenzypt hi azol - 28§58l 439 - CH3

4- ( 3- met hoxyphenyl )t hi azol - 2-y1

492 thiophene-2-yl 5-(3-methoxybenzyl)oxazol-2-yl

493 thiophene-2-yl 5-(4-phenyl)oxazol-2-yl

494 thiophene-2-yl 5-(2-methoxyphenyl)thiazol-2-yl

495 thiophene-2-yl 5-(3-methoxyphenyl)thiazol-2-yi

496 thiophene-2-yl 5-(4-fluorophenyl)thiazol-2-yl

497 thiophene-2-yl 5-(2,4-difluorophenyl)thiazol-2-yl

498 thiophene-2-yl 5-(3-methoxybenzyl)thiazol-2-y!

499 thiophene-2-yl 4-(3-methoxyphenyl)thiazol-2-yi

500 thiophene-2-yl 4-(4-fluorophenyl)thiazol-2-yl

501 cyclopropyl 4-(methoxycarbonyl}thiazol-5-yl

502 cyclopropyl 4-[(2-methoxy-2-oxoethyl)carbamoyl thiazol-5-yl
503, cyclopropyl 5-[1-N-(2-methoxy-2-oxoethyl)-1-H-indol-3-yl]oxazol-2-yl
504 cyclopropyl 5-(2-methoxyphenyl)oxazol-2-yl

505 cyclopropyl 5-[(S)-1-(tert-butoxycarbonyl)-2-phenylethylJoxazol-2-yl
506 cyclopropyl 5-[4-(methylcarboxy)phenyl]oxazol-2-yl

507 cyclopropyl 5-(3-methoxybenzyl)oxazol-2-yl

508 cyclopropyl 5-(4-phenyl)oxazol-2-yl

509 cyclopropyl "~ 5-(2-methoxyphenyl)thiazol-2-y1

510 cyclopropyl 5-(3-methoxyphenyi)thiazol-2-yl

511 cyclopropyl 5-(4-fluorophenyl)thiazol-2-yl

512 cyclopropyl 5-(2,4-diftucrophenyl)thiazol-2-yl

513 cyclopropyl 5-(3-methoxybenzyl)thiazol-2-yl

514 cyclopropyl . 4-(3-methoxyphenyt)thiazol-2-yl

515 " cyclopropyl 4-(4-fluorophenyl)thiazol-2-yl

Compounds according to the second aspect of Category V which comprise a substituted

or unsubstituted thiazol-4-yl unit for R! can be prepared by the procedure outlined in Schemes
XIII, XTIV, and XV and described herein below in Examples 13, 14, and 15.

Scheme XIII,




440 -CH3 4-(4-fluorophenypthi azol -2-y1 441 - CH2CH3
wodo¢ameriroxycar bonyl )t hi azol -5-y1 442 - CH2CH3 PCT/US2007/014823

4-[ (2- met hoxy- 2- oxoet hyl ) car banoyl ]t hi azol -5-y1 443

- CH2CH3

541- N- ( 2- net hoxy- 2- oxoet hyl ) - 1- Hi ndol - 3-yl i oxazol - 2-y

1 444 -CH2CH3 5-( 2- net hoxyphenyl ) oxazol -2-y1 WD

2008/ 002570PCI M52007/ 014823 94 445 -CH2C113

54(s)-1-(tert-butoxycarbonyl)-2-phenyl et hyl ] oxazol - 2-y

1 446 -Cl112C 13 544- (et hyl &6 boxy) phenyl ] oxazol - 2-y1

447 - CH2CH3 5- ( 3- net hoxybenzypoxazol -2-y1l 448 -C112013

Q O
/O/\KLOH /O/\‘*/Nz
O,N HNYO —_— O.N HN\(O
OK CH ' Oj( C

3 Hs
HC ©Hs HCc CH
36
Reagents and conditions: (a)(i) (iso-butyl)OCOCI, Et;N, THF; 0 °C, 20 min.
(ii} CHzN3; 0 °C to room temp for 3 hours.

0 0
=Nz /O/YU\JB:'
oN” : BNYO ™ oN” HNYO
O~ CH; O~y
HC CHs HC O
36 37

Reagents and conditions: (b) 48% HBr, THF; 0 °C, 1.5 hr.

o S
5O
Br 8 NHz = 0N
HN._ .0  + e NH, » HBr
O,N Y é O,N
O~ ~CH;

<

H,¢ CHs
37 . 38

Reagents and conditions: (¢) CH3CN; reflux 2hr.

, S _ 8
N N
A ————
NH, NCS .
O.N O,N
39

38
Reagents and conditions: (d) thiophosgene, CaCOj3, CCly, HyO; 1t, 18 br.



5- (4- phenyl) oxazol -2-y1 449 - CH2CH3

5- (2- net hoxyphenyl )t hi azol - 2-y1 450 - CH2CH3

5- ( 3- net hoxyphenypt hi azol - 2-y1 451 - CH2CH3

5- (4-fl uorophenyl)thiazol-2-yl1 452 - CH2CH3
5-(2, 4-di fl uorophenyflthiazol-2-y1 453 - CH2CH3
5- ( 3- net hoxybenzypt hi azol -7yl 454 - CH2C113

4- ( 3- met hoxyphenyl )t hi azol -2-y1 455 - CH2CH3

4- (4-fluorophenyflthiazol-2-y1l 456 eyel opropyl
4- (met hoxycar bonyQ hi azol -5-y1 457 cycl opropyl
4-1 (2- met hoxy- 2roxoethypearbanny|]th|azoI 5-y1 458
cyclopropyl :

O;N”
39 40

Reagents and conditions: (e)(i) CH:C(O)NHNH,, EtOH; reflux, 2 hr.
(ii) POCl3, 1t 18 hr; 50 °C 2 hr.

HN\T*S- .

oo
40 41

Reagents and conditions: (f) (i) Hz:Pd/C, MeOH; (ii} SOs-pyridine, NH;OH.

EXAMPLE 13

(S)-4-(2-((5-Methyl-1,3,4-thiadiazol-2-yl)amino)-2-(2-phenylthiazol-4-yl)ethyl)phenylsulfamic acid

Preparation of [3-diazo-1-(4-nitrobenzyl)-2-oxo-propyl]-carbamic acid tert-butyl ester

(36): To a 0°C solution of 2-(S)-tert-butoxycarbonylamino-3-(4-nitrophenyl)-propionic acid
(1.20 g, 4.0 mmol) in THF (20 mL) is added dropwise triethylamine (0.61 wL, 4.4 mmol)
followed by iso-butyl chloroformate (0.57 mkL, 4.4 mmol). The reaction mixture is stirred at 0
°C for 20 minutes then filtered. The filirate is treated with an ether solution of diazomethane
(~16 mmol} at 0 "C The reaction mixture i is stirred at room temperature for 3 hours and

- concentrated. The residue is dissolved in EtOAc and washed successively with water and bnne
dried (N2;804), filtered and concentrated in vacuo. The resulting residuc is purified over silica
(hexane/EtOAc 2:1) to afford 1.1 g (82% yield) of the desired product as a slightly yellow solid.
"H NMR (300 MHz, CDCl3) 5 8.16 (d, J= 8.7 Hz, 2H), 7.39 (d, J= 8.7 Hz, 2H), 5.39 (s, 1H),




541- N- ( 2- net hoxy- 2- oxoet hyl ) - 1- H-i ndol- 3-yl ] oxazol - 2-y
WO RoeshR2379 Ccl opr opyl 5-(2- net hoxyphenyl ) oxazol - Beyiis2oD014823
cycl opropyl
5-[(3)-1-(tert-butoxycarbonyl)-2-phenyl et hyl | oxazol - 2-
yl 461 cycl opropyl
5[ 4- (et hyl car boxy) phenyl i oxazol -2-y1 462 cycl opr opyl
5- (3- net hoxybenzypoxazol -2-y1 .. 463 cycl opropyl
5- (4- phenyl ) oxazol -2-y1 464 cycl opropyl
5- (2- met hoxyphenyQt hi azol - 21881 465 cycl opr opy!
5- (3- net hoxyphenyl )t hi azol -2-y1 466 cycl opr opyl
5- (4-fl uorophenyl)thiazol -2-yl 467 cycl opropyl
5.16 (d,9F 8.3l )y enoghary), 3 25i(ad f = 23 Bland6Ss, 1H), 3.06 (dd, J=13.5 and 6.9

Hz, 1H), 1.41 (s, 9H).

Preparation of [3-bromo-1-(4-nitro-benzyl)-2-oxo-propyl]-carbamic acid zerr-butyl ester
(37): To a 0 °C solution of [3-diazo-1-(4-nitrobenzyl)-2-oxo-propyl]-carbamic acid fert-butyl
ester, 36, (0.350 g, 1.04 mmol)} in THF (5 ml) is added dropwise 48% aq. HBr (0.14 mL, 1.25
mmol). The reaction mixture is stirred at 0 °C for 1.5 hours and quenched at 0 °C with saturated
aqueous Na;CQO;. The mixture is exiracted with EtOAc (3 x 25 mL) and the combined organic
extracts are washed with brine, dried (Na;SQy), filtered and concentrated in vacuo to afford
0.400 g of the desired product that is used in the next step without further purification. 'H NMR
(300 MHz, CDCIl;3) 5 8.20 (d, /= 8.4 Hz, 2H), 7.39 (d, /= 8.4 Hz, 2H), 5.06 (d, /= 7.8 Hz, 1H),
4.80 (q, J= 6.3 Hz, 1H), 4.04 (s, 2H), 1.42 (s, 9H).

Preparation of (§)-2-(4-nitrophenyl)-1-(2-phenylthiazol-4-yl)ethanamine hydrobromide
salt (38): A mixture of [3-bromo-1-(4-nitro-benzyl)-2-oxo-propyl]-carbamic acid fert-butyl
ester, 37, (1.62 g, 4.17 mmol) and benzothioamide (0.630 g, 4.59 mmol), in CH3;CN (5 mL) is
refluxed for 24 hours. The reaction mixture is cooled to room temperature and diethyl ether (50
mL) is added to the solution and the precipitate that forms is collected by filtration. The solid is
dried under vacuum to afford 1.059 g (63%) of the desired product. ESIHMS 326 (M+1).

Preparation of (5)-4-[ 1 -isothiocyanato-2-(4-nitrophenyl)-ethyl]-2-phenylthiazole (39):
To a solution of (S)-2-(4-nitrophenyl)-1-(2-phenylthiazol-4-ylethanamine hydrobromide salt,
38, (2.03g, 5 mmol) and CaCO; (1 g, 10 mmol) in CCLy/water (10:7.5 mL) is added
thiophosgene (0.46 mL, 6 mmol). The reaction is stirred at room temperature for 18 hours then
diluted with CH2Cl; and water. The layers are separated and the aqueous layer extracted with
CH3Cl,. The combined organic layers are washed with brine, dried (Na;SO;) and concentrated
in vacuo to a residue that is purified over silica (CH;Cl) to afford 1.71g (93% vield) of the
desired product. ESI+ MS 368 (M+1).

Preparation of (§)-5-methyl-N-[2-(4-nitrophenyl)-1-(2-phenylthiazol-4-yi)ethyl]-1,3,4-
thiadiazol-2-amine (40): A solution of {S)-4-[1-isothiocyanato-2-(4-nitrophenyl)-ethyl}-2-




cycl opropyl 5-(3-nethoxybenzyl)thiazol-2-y1l 469

cycl opropyl 4-(3-nmet hoxyphenypt hi azol -2-y1 470

cycl opropyl 4-(4-fluorophenypthi azol -2-y1 .

Conmpounds according to the first aspect of Category V

whi ch conprise a substituteggor unsubstituted

thiazol-4-y1l unit for |le can be prepared by the

procedure outlined in Schene XI and descri bed herein

bel ow i n Exanple 11. W) 20081002570 PCT/ US2007/ 014823

95 Scheme X1 --2c-Clt302N H3c c}-13 728 Reagents and
phenithiizolect®s (332 a)e. CRZEONmolell woetic Bxkrimide (65 meg28.8Ammol) in EtOH (5

mLﬂ@ @ﬁﬁﬂg@fo?@ ﬂo&g n"f'ﬁe{#o%ﬁt is feovid URBNRQER pfessurecgg Fesidue is
d:ssolved in P0013 (3 mL) and the resulting solution is stirred at room temperature for 18 hours
after which the solution is heated to 50 °C for 2 hours. The solvent is removed in vacuo and the
residue is dissolved in EtOAc (40 mL) and the resulting solution is treated with 1IN NaOH until
the pH remains approximately 8. The solution is extracted with EtOAc. The combined agueous
layers are washed with EtOAc, the organic layers combined, washed with brine, dried over
MgS0s,, filtered, and concentrated in vacuo to afford 0.345 g (93% yield) of the desired product
as a yellow solid. "H NMR (CDCls) 8.09 (d, J = 8.4 Hz, 2H), 7.91 (m, 2H), 7.46 (m, 4H), 7.44
(s, 1H), 5.23 (m, 1H), 3.59 (m, 2H), 2.49 (s, 3H). ESH MS 424 (M+1).

Preparation of (5)-4-(2-((5-Methyl-1,3,4-thiadiazol-2-yl)amino)-2(2-phenylthiazol-4-
yDethyl)phenylsulfamic acid (41): (5)-5-Methyl-N-[2-(4-nitrophenyl)-1-(2-phenylthiazol-4-

yhethyl}-1,3,4-thiadiazol-2-amine, 40, (0.404 g, 0.954 mmol) is dissolved in MeOH (5 mL).
Pd/C (50 mg, 10% w/w) is added and the mixture is stirred under a hydrogen atmosphere until
the reaction is judged to be complete. The reaction mixture is filtered through a bed of
CELITE™ and the solvent removed under reduced pressure. The crude product is dissolved in
pyridine (4 mL) and treated with SOs;-pyridine (0.304 g, 1.91 mmol). The reaction is stirred at
room temperature for 5 minutes after which a 7% solution of NH,OH (50 mL) is added. The
mixture is then concentrated and the resulting residue is purified by reverse phase preparative
HPLC to afford 0.052 g (11% yield) of the desired product as the ammonium salt. 'H
(CD3;0D): 6 8.00-7.97 (m, 2H), 7.51-7.47 (m, 3H), 7.23 (s, 1H), 7.11-7.04 (q, 4H, /9.0 Hz),
5.18 (1, 1H, /=7.2 Hz), 3.34-3.22 (m, 2H), 2.50 (s, 3H). ESI- MS 472 (M-1).

Scheme XIV

OzN

Reagents and conditions: (a) thiophosgene ,CaCOs, CCly/H20; 1it, 18 hr.




02N

KOt Bu,

02N H3c02c 2930 Reagents and conditions: (c)
THF;, it, 2hr. 0 O 8 \k HO...S...N X 41, H

113CO2C N113c02c 3031 Reagents and conditions: (d) (i)

SnCl2-

2H20, EtOH, reflux, fcours (ii) SO03-pyridine,

NHACH. 96 EXAMPLE 11
(S)-4-(2-(2-Phenylthiazol -4-yl)-2-(4-(methoxycarbonyQt

hi azo

Preparation of

(S)-2-
ne hy
4- bro

in

onTEaeti o | ure is co PeHy oom't enperature anNd |
di et hyl et (50 L) dded to the sol ution.
precipitate mhlch for S collected by flltraty

The solid is dried under vacuumto afford 1.;2¢c8 (6
yield) of the desired product. LC/ M5 BSI+ %3 C(MF1).

| - 5-yl am no) et hyDphenyl sul fam ¢ acid

(4-nitrophenyl)-1-(2-phenylthiazo
drobrongde salt (28): A mxture
no- 1- q4- op enyl)BB oxobut an-

$ s
-4-yf| %@
~L-E1 N but

CHB (5 m) ref i wet—Per 24 hdursqg’

%

Prepar at4 on of

(S)-4-

I thiazole (

(S)-2-
e hyd

mg (73 %m,ed” the desired Product as a yellomgpu'|o.

separated aw
The conbined grganic layers are washed with bring

(1- Ré%gﬁs%are&ﬁﬁ@or@. MON;CI\P%TR&YP%M') 2- pheny

To a solution of
(4-ni trophenyl)-1-(2-phenylthiazol -4- ypethanan1n
robronlu- sah; 29, (726 ng, 1.79 nmol)

: in H0 (2 m) is added

“Wr'xfth CH2C12 apd Waf er N THE Iayer' :
d/ he aqueous | ayer ex racted Wi t WN-CGF2C12.

IHNMR ( 309 MHz, CDC13) 58.15 (d, .1= 8.7 Hz, 2H)

7.97-7.99

(m 2H), 7.43-7.50 (in, 3H), 7344‘td J= 8.7

RehffontsZi cordifibns cb) (7 H):R/tiviedH) (11)S G 0pyridfie, (im,08H), 18 hr.
3.60 (dd, J= 13.8 and 6.0 Hz, 1H), 3.46 (dd, J= 13.8

and 6.

0 Hz). Preparati on of (5)-nethyl

5-11-(2- phenyl t hi azol -Exxijpiz (#- ni trophenyl) -
et hyl am no] t hi azol e- 4-carboxylate (30): To a

(65 M
(5)-2-

rRh Ry dg ! socyanoatet at e

5%313?."@'{%&_'%&9 %%Hma&ag ﬁygla%ﬁw X548 (I dD2-y Bkhidol-4-
)

0. 68 mmol
phenyl - 4- (1-i sot hi ocyanat o- 2- 4 ni t rophenypet hyp

t h.Parzmﬁraiwn.@ﬁ(S)(lzﬁdtwhewzdathmﬁ-yn Hé-nitgqpben yi-thiobrea (42):
To Qkaiﬁwrﬁoﬂ(@-ﬁtA ﬁfh@ﬁihe%l)fl éh%ﬂ-'@eﬁlﬁta%&lﬂ-?@é’th%aﬂﬂﬁr@dmbmmlde

sakmﬁ4(52

oured Sa ure is extr

EONL8 Wlmdﬁﬁoams?m Ssmmakdn GFharater (1QgpbtSml) is

added thidyhskiRee w 41nght s9end) !Pd THE kREtidr ¥R SSELH at R6tn temperature for 18

concentrated in vacuo.

crude residue is purifi

ed
hougR pn GPHREWITR GPAPh RAaISE THF IpYereitsp ogppratatdnd Bie aapepus layer

extideel el QH,C0VChe eSntanddl drgHald Mysreirk anastid|vith bribeNMBd (RRB0,) and
97 MHz, CDC13) 88.09-8.13 (m 211), 7.95-7 98 (m

311),

7.84 (d, J= 1.2 Hz, 111), 7.44-7.50 (in, 3H

7.28-7.31(m 2H), 7.96 (d, J= 0.6 Hz, 1H),

4.71-4.78(m 111), 3.92 (s, 31), 3.60 (dd, J= 13.8 and
6.0 Hz, 111), 3.45 (dd, J = 13.8 and 6.0 Hz, IN).
Preparation of

(S)-4-
hi azol

(2-(2-phenylthiazol -4-y1)-2-(4-(met hoxycar bonypt
-5- ylam no) et hyl ) phenyl sul fam ¢ acid (31):

(S)-nmethyl 54142-
phenyl t hi azol - 4-y1)-2-(4-nitrophenyl)-ethyl am no]thiaz

ol e-4-

carboxyl ate, 30, (323 ng, 0.68 nunol) and tin

(H chloride (612 ng, 2.72 mmol) are dissolved in EtOH
and the solution is brought to reflux. The solvent is

renmoved in vacuo and the resulting residue is



3233 WD 2008/ 002570PCT/ US2007/ 014823 98. Reagents and

condi tions: (a) thiophosgene ,CaCO3, CCl4/H20; rt, 18

hr . 3334 Reagents and conditions: (b) 3435

Reagents and conditions: (g)q(i) H2:Pd/C, MeOH, (ii)

SO03- pyri di ne, NH4AOH. EXAMPLE 12 4-

{(8)-2-(2-Cycl opropyl thiazol-4-yl)-244-(3-net hoxypheny

O hi azol -2- yl am noj et hyl } phenyl sul fam ¢ acid (35)

Preparation of

(S)-1-(1-(2-cyclopropylthiazol-4-yl)-2-(4-nitrophenyDe
conganirptpd fhvasue tooa 1egige whigh is sybs;egwn(tjp{ tigfited with amrnonta (0.5M in 1,4-
diodard, 25;4(AL.CYLH MOW%E}{‘L %ﬂhecﬂm)éilhhga tGAaﬂ*B}ci é, @5&‘%&%@& Bdsfted

an-am ne _hydrobr om de drobrom de salt,
prock@t@mérbyowlléa@hl\@3a%(l\g+l)21 8 nmol ) |n 0014/ water
(25 n/20 nL) is added thi ophosgene (1.5 g, 13.1
The reaction is stirred at roomtenperature for

18 Pﬁ%ﬁaraﬁm Réfr (dimethosrhapY I NA@X?-£-aiverhemyBrl -[21(fophen-2-

yDhiRARAS IR Ravial inAad): t (3 1. Wehiophen-2- lthxazol 4-y1)-2-(4-
2008/3,022]?(}%/U82007/0148 sg Seousy -2

nitrophepdlethyd-thiorrracid €67 msrrﬁ’@eafmlh’édreareﬁ érﬁrh rcrra?fars are
mem@@b&%pmﬁdhelqmgﬁg, o\irhz:rs&ﬁmbi)laﬂa?gm o2nd gl‘wﬂﬁ%?dduaid a@d_yelrzlbw solid.
\ to a.residue which is subsequently treated wt
ESH&\%%%&({&)SM in 1,4-dioxane, 120 nmL) which is
purified over silica to afford 2.90 g of the desired

pr qq at1@r§or?(05? f%fj(be[Q WM%fﬂchﬁherlys{hl\@ol%syl]anﬁno% iM’ (Hmphen-z-

Prepdrati on

Yl)tf(lgpl%yldﬂhmmyb@mmﬁ(w)( #-(2 M@m@b&f-ﬂ(%ﬂazol 4-y

(4-n % %é_é Tﬁlr Oﬁ lbé— E |4) %}E{& f}/&h; -g] nr%,_ é—3 ?8 m is dissolved
3P © 1¥
undeéﬁ y er%: FIE ?}11'%\ £ B:ﬁﬂ‘g)ﬁdwétu{ q»%‘ftefad thyougiya bed of

CEL& "“%né arcﬁ'geﬁ? oved 8“ ‘%-%SPIE Sﬁléug B lfctra dgﬁoéved in

dme an frea

emper; he;eﬁc b I-EBIFS .%g e
:s th%( j &‘ﬁ’u&é’ an ‘theﬂes;ﬁgg res1due 1s punt% m ]fevefsgf;i)se chro L] ogxilinhlglﬁm

?fé%‘" é%?gigz R R TS IR

3.35
(S) 4- (3-net hoxybenzyl) N-(1-(2-cycl opropylthiazol 4-y1

2-{4- 0 fleth t hi a 4 0.172 .
) CEtPlAdRAERE e koo R e CRR O wl i subsited
or mt(mte%mu).zm uadﬁbeﬂz' auardbe ;brepmd(ume ptosediré owtickd in Scheme

here e rea
o B R AT B B TR 15, il P A oot R feRroine o

SchohwﬁﬁtamSExammEﬁ under reduced pressure. The crude
product is dissolved in 5 ml.., pyridine and treated
-wWth SO03-pyridine (114 ng). The reaction is stirred at
roomtenperature for 5 m nitheme®dV er which 10 nL of a
7% sol ution of NHAOH is added. The m xture is then
concentrated and the resulting residue is purified by
rever se- phase chromat ography to afford 0.033 g of the
desired product as the amoniumsalt. 111 (CD300):
57.33-7.22 (m 3H), 7.10-6.97 (m 5H), 6.84-6.80 (m
2H), 5.02 (t, 1H, J=6.9 Hz), 3.82 (s, 1H), 3.18 (q,
2H, J=7.1 Hz), 2.36 (q, 1H, J=4.6 Hz), 1.20-1.13 (m
2H), 1.04-0.99 (m 2H). The follow ng are
non-limting exanpl es of conpounds enconpassed w thin
the first aspect of Category V. 9% HO
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WO e@BAOAZSI®- (44( 2- Met boxy- 2- oxoet hyl ) car banoy O MUEER1007/614823

yl am no) 2- (2- et hyl t hi azol e- 4- ypet hypphenyl sul fam c

acid: 111 NWR (300 MHz, MeOH-d4) 5 7.91 (s, 1H

7.08-7.10 (m 311), 6.99 (d, J= 8.7 Hz, 211), 4.58 (t,

J=6.9 Hz, 111), 4.11 (d, J= 2.7 Hz, 211), 3.78 (s,

311), 3.14- 3.28 (m 211), 3.06 (g, J= 7.5 Hz, 211),

1.41 (t, J= 7.5 Hz, 3H).

(S) - (4- (24(34(2- net hoxy- 2- oklFet hy1) car banoy1) - 1H i ndol

-2-yeam no) - 2- ( 2-

nethylthiazoI-4-yf|ethyl)phenypsulfanic acid : NWVR (300

MHz, MeOH-d4) d 7.63 (d, %

111), 7.18-7.29 (m 411),

1FD 5.04-% 09

(300 VHz, N@OFL014) 5 7.52 (dd, J= 7.5 and
111), 6.95-7.24 (m 1011), 5.04-5.09 (in,
(s, 311), 3.26 (dd, J= 13.8 and 8.4 Hz, ' 1
J= 13.8 and 8.4 Hz, 111), 2.72 (s, 3H).

2008/ 00237 0PCT/ US2007/ 014823 101 45

Reag%'))zééttqs %on% éﬁsrél(‘f% &%a:é& ezt(S-%!ilé (o) eny Peﬁlgnone,% (!hgx;}}/e, 90 °C 20

met hyl t hi azol e- 4-y1) et hyl hyieseyl sul farnic acid: I
()

NVR (300 MHz, 8 7.03-7.27 (m 10 H), 6.5Q (s,

4.76 (t, J= 6.9 H 1H), 7_®
1 and 6 9 Hz,

., 1H), 3.00-3.10Q
/ 37 (s,
HN =N, (5) {4- /\ HN

111), 2022,0( S
HO =N,
% carbonyprhEnylloxazml-z yl am ng/r
azol -4- yl)ethyl}phenyl sul fam c
y 1

- 2- ( 2- met hy

"H MAR (300

7.56-7.59 (m

4H), 6.83 (d,

1H) 3. 91mfcxy’ 311),

273é 311). OCH3 lio"liFINTo

(S) 4-( 2- 6 ( 3- Met hoxybenzypoxazol e- 2- ylan1no§ 2-(2-ne
Rédpphtis Aind 26hditidns:Y(b) 6) Hy:Pi(eh eieOHY (i)BO £paddife, NHJOWR, 18 hr.

(300 MHz, MeOHd4) 67.03-7.28 (m 811), 6.79-6.83

114), 5. 70 (s, 1H), 4.99-5.06 (m 2H), 4.41 (d, J= 2.1

Hz, ZFD 3.80 (s, 3H), %D@ﬁwﬁgﬁﬁjrn 111), 3.03-3.15

(m , 2.71 (s, 314). c's

(S 4~4céoaz-zsz(waummphm%mgrmmwe@wmk@a@l%

| am no) et hyppheny. VR (300 MHz,

MeOH- d4) 67.45 ( dg,’lj‘i%w:ﬁ%[“%ﬁﬁﬁ%%f)“?‘i é“.f’gls (t, J= 7.8

H, 211), 7.18-

Preparation of {5-(3-methoxyphenyl)oxazol-2-yl]-[2-(4-nitrophenyl)-1-(2-phenylthiazole-
4-yl) ethyl]amine (45): A mixture of (S)-4-(isothiocyanato-2-(4-nitrophenyl)ethyl)-2-

d
MeOH-d4) 8 7.99 (d, J= 7.5 Hz, 2
7,23-7.24 (in, 1H, 7.08-7.14
0.2 Hz, 1H), 5.08 (t, J = 6.0
3.25.3.35 (m 1H), 3.09- 3HGY( m

phenylthiazole, 39, (300 mg, 0.81 mmotl), l-azido-1-(3-methoxyphenyl)ethanone (382 mg, 2.0.
mmofl) and PPh; (0.8 g, polymer bound, ~3 mmol/g) in dioxane (6 mL) is heated at 90 °C for 20
minutes. The reaction solution is cooled to room temperature and the solvent removed in vacuo
and the resulting residue is purified over silica to afford 300 mg (74% yield) of the desired
product as a yellow solid. 'H NMR (300 MHz, MeOH-d4) 6 8.02 (d, J = 7.2 Hz, 2H), 7.92-7.99



WO 2008/ 002570PC1' 4182007/ 014823 102 7.22 (m 1H),
7.10-7.14 (m 611), 7.04 (s, 1H), 5.04-5.09 (m 1H),
woomdotstd, Jr 13.8 and 6.3 Hz, 1H), 3.10 (dd, PATU$M0B014823

and 6.3 Hz, 111), 2.70(s, 3H).
44(8)-2-(2-Cycl opropyl thi azol -4-y1)-2-(4-(3-nmet hoxyphe
nyl ) thiazol -2- ylam no) et hyl ) phenyl sul fam c acid: 111
(CD30D): 37.33-7.22 (m 3H), 7.10-6.97 (m 5H), 6.84-
6.80 (m 211), 5.02 (t, 1H, J=6.9 Hz), 3.82 (s, 1H),
3.18 (q, 2H, J=7.1 Hz), 2.36 (q, 1H, .1=4.6 Hz),
1.20-1.13 (m 2H), 1.04-0.9913m 2H). HCC
(5)-4-(2-(2-cycl opropyl thiazol -4-y1)-2-(4-(4-fluorophe
nypt hi azol - 2- yl-am no) et hyl ) phenyl sul fam ¢ acid: 11-1

{m, 2HY, CECRODA7 (B 3, 77274 . A7(m, 3H), 6.69148% (rh, 4 HING. 78KH.78 m21H), 5.26 (t, J

. .5 . 1H, J=6.6 Hz),
=6.3 %f%ig%g(%ﬁl%fﬁ?‘%%w:? ). (2t 40, J=5.1 Hz),)l. 23-
1.18 (m 2H), 1.08-1.02 (m 2H). HNT, Nz HsCO

44(S)-2-(2-cycl oprop Ith| azol 4 yl)-2-(4-(2- rrethoxyphe
Prapottionses 4 LKAt Dishasle-atirpingdi2c(2-plEnylthiazole-

syt SRR i B gs Wplggﬁfhk gplg?v@g) oeppZgh o (Hhropheny-1-2

phenyltmaaale(zsyl) BHyl]amiAd 45 (30BHng,J0-60 farhid) is dssdBvegdan MeOH (15 mL). A

catalytig %@Pﬁb‘?‘%"ﬂéﬁ {9’5‘2%7‘? @i%di%g mu%mgg 1s(s5:1r11red un(]:lzer a h)}f%?ogcn

atmospﬁéfé&)s “houfs- W&Jeﬁ&i&pﬁﬁxttﬂcai ﬁlte{édxﬂﬁou abel of CRIITEMORAG the
nypt hi azol - 2- yl ar ni no)a'hth ep; sul fam c aci d:

phe
solventjis rergqypgomyler r@slu%l Rrewre( 10 iggipsolvedip pyrigie (10 mL)

and treé;gazgl?tg) %3 }?ﬁ%hé 191‘);:')1% % ilranélfy_l T%E'realglﬁ&% Qd?eg é'!t iooi% temperature

for 5 mimates2ifier whigita ¥R hitinn @:‘JNDI.;OH is added. The mixture is then concentrated

and tne Rt i s pTo A Y RSP wh  Poaorel e G4 s of e

desired Phs m’é7m2rﬁolﬁuﬁ17saﬁtrﬂH 3110111 Zo@ﬂdﬁz Qﬁe@ﬂ-dé §)7.99 (4, /= 7.5 Hz,
6. 66 , 3.75 (s

2H), 7 @6—2'05(3(10,7%&)17 22-}3!)'_29 Qn@'ﬁ)@ 61 d417—|1 (m46H),1478 (diili)I? 814 agd 2.4 Hz, 1H),
516 /59 edthy 17: B3 kg0 U0 20 00 R S0 1 110

hyI am no] - 2- et hyl - 2HD 2,4]triazole-3-ylicarbamc acid
%ﬁ{tﬂéﬁy tﬁ%glrf:gm@uong 0 g(c))lg'lfl 101}';/Eig<¥-rr9 4 gt(cgéry\jniathe present

disclosdre,; &)ﬁlﬂnﬁs 3f b présehl dxs&o@&e%oﬁ)l n laltﬁﬁts hlwi‘h% t{ohvexémphﬁed
310. V\D 2008/ 002570P 2007/ 014823 104 0
units caﬁ(be pqppared by modifying the procedures descnbed herein above. For example,

compounds of Category V comprising substituted or unsubstituted [1,2,4]triazole-3-yl units can
be prepared by s

The following are non-limiting examples of the second aspect of Category V of the

present disclosure.

5,
)
N -
N

~Sw HN~__N
KT T

5



wherein Rl is a substituted or unsubstituted
wolretszoesmwyl and R4 is substituted or unsubsti pot®e2007/014823

phenyl and substituted or unsubstituted heteroaryl as
further described herein below in Table X. TABLE X

No. R4 Rl 471 phenyl 4-(nmethoxycarbonyQ hi azol -5-y1
472 phenyl
4-[ (2- met hoxy- 2- oxoet hyl ) car banoyl ]t hi azol -5-y1 473
phenyl
541- N- ( 2- net hoxy- 2- oxoet hyl 114- H i ndol- 3-yl i oxazo
1-2-y1 474 phenyl 5-(2-nmethoxyphenyl)oxazol -2-y1 475
phenyl .
S4B SLPhéﬁgﬂll- nmmmaMIMMiam&}Mwhbmwﬁomaﬁmﬁ)

yl 476 phe?é §£ neth | car box henyl ] oxazol - 2-

(€ 39&

phenylsar?fﬁnmﬁéq eh2q (m 8}7327 9(@7@%ﬁ 7 39 (m, 6H),
7.25 (5, TE)} 7RB]EVAR %369k - 1%{,3/}'-6.9 Hz), 3.35-3.26 (m, 2H).

l J SJ
%S/IO HN
oo™ ) \H ?N\

4-((S)-2-(5-Propyl-1,3,4-thiadiazol-2-ylamino)-2-(2-(thiophen-2-yi)thiazol-4-

yDethyl)phenylsulfamic acid: 'H (CD;OD): 5 7.59-7.54 (m, 2H), 7.17-7.03 (m, 6H), 5.13 (t, 1H,

J=17.2 Hz), 3.32-3.13 (m, 2H), 2.81 (t, 2H, /~7.4 Hz), 1.76-1.63 (h, 6H, J=7.4 Hz), 0.97 (t, 3H,

J=7.3 Hz).
O/Y( >—<J
e

4-((S)-2-(5-Benzyl-1 ,3,4-thiadi__azol-2—yiamino)~2-(2-(thiophen-2-y]§)thiazol-4-
yl)ethyl)phenylsulfamic acid: '"H (CD;OD): 5 (m, 2H), 7.49-7.45 (m, 2H), 7.26-7.16 (m, 5H),
7.05-6.94 (m, 6H), 5.04 (t, 1H, J=7.1 Hz), 4.07 (s, 2H), 3.22-3.04 (m, 2H).

N .
HO™ ‘H \I’N‘

4-((8)-2~(5-(Naphthalen-1 ;ylmethyl)- 1,3 ,4-thiadiazol-2-ylmnino)—Z—(2~(thiopﬁen—2-

yDthiazol-4-yl)ethyl)phenylsul famic acid: 'H (CD;OD): § 8.08-8.05 (m, 1H), 7.89-7.80 (m, 2H),

7.55-7.43 (m, 6H), 7.11-7.00 (m, 6H), 5.08 (t, 1H, J=7.1 Hz), 4.63 (s, 2H), 3.26-3.08 (m, 2H).

gy g



479 phenyl 5-(2-nmet hoxyphenyQ hi azol -2-y1 480 phenyl
5- (3- et hoxyphenyl)thi azolq#s 34 481 phenyl

(4-fl uorophenyQ hi azol -2-y1 482 phenyl
(2, 4-difluorophenyQ hi azol -2-y1 483 phenyl
(3- met hoxybenzyl )t hi azol - 2-y1 484 phenyl

( 3- met hoxyphenyQ hi azol - 35 phenyl
(4-

quorophenyClhlazoI | 486 tifophene-2-y1
(1ret hoxycar bonyQt hiraZ 5- 1 487 thlophene 2-yl
[ (2- met hoxy- 2- oxd€f hyT )% J ]t hiazol -5-y1 488
t hi ophene- 2-y1 o
5-11- N- (2- met hoxy- 2- oxoet hyl ) - 1- 'ndol-s-ylkixazol-
1
Y 4-((5)-2-(5-((Methoxycarbonyl)methyl)-1,3,4-thiadiazol-2-ylamino)-2-(2-{thiophen-2-

yl)thiazol-4-yl)ethyl)phenylsulfamic acid: 'H(CD,0D): 67.48-7.44 (m, 2H), 7.03-6.92 {m, 6H),
5.02 (t, 1H, J=7.2 Hz), 4.30 (s, 2H), 3.55 (s, 3H), 3.22-3.02 (m, 2H).

5-
5-
5-
4-
4
4

N

4-({8)-2-(5-((2-Methylthiazol-4-yl)methyl)-1,3,4-thiadiazol-2-ylamino)-2-(2-(thiophen-2-
yDthiazol-4-ylethyl)phenylsulfamic acid: 'H(CDsOD): & 7.60-7.56 (m, 2H), 7.19 (s, 1H), 7.15-
7.12 (m, 2H), 7.09-7.03 (q, 4H, /=8.7 Hz), 5.14 (t, 1H, /=7.2 Hz), 4.28 (s, 2H), 3.33-3.14 (m,
2H), 2.67 (s, 3H).

S

A‘ W“>m§ S

4-{(5)-2-[4-(2,4-Difluorophenyljthiazol-2-ylamino]-2-[2-(thiophen-2-yl)thiazol-4-
yi]ethyl} phenylsulfamic acid: 'H (CD;0D): 8 8.06-8.02 (q, 1H, J/=6.8 Hz),.7.59-7.54 (m, 2H),
7.16-7.08 (m, 6H), 7.01-6.88 (m, 4H), 5.20 (t, 1H, J=7.0 Hz), 3.36-3.17 (m, 2H).

O
o 5\. HNYH

(:5)-4-{2-[4-(Ethoxycarbonyl}thi azol—2-y1ammo]—2—(2-phenylthiazol—4—
yhethyl}phenylsulfamic acid: 'H (CD;OD): § 8.02-7.99 (m, 2H), 7.54-7.45 (m, 4H), 7.26 (s,



489 t hi ophene-2-y1 5-(2-nmet hoxyphenyOoxazol -2-y1 490
wottismpiszne- 2-y1 PCT/US2007/014823
5-[(S)-1-(tert-butoxycarbonyl)-2-phenyl et hyl i oxazol - 2-

yl 491 thi ophene-2-yl
5[ 4- (et hyl car boxy) phenyl i oxazol -2-y1 WO
2008/ 002570PCT7US2007/ 014823 105 492 thi ophene-2-yl1
5- ( 3- net boxybenzypoxazol - 2-y1 493 t hi ophene-2-y1l
5- (4- phenyl ) oxazol -2-y1 494 thi ophene-2-y1l
5- ( 2- met hoxyphenyl )t hi azol - 21§1 495 t hi ophene-2-y1
5- (3- net hoxyphenyQ hi azol - 2-y1 496 t hi ophene-2-y1
5-54- fl uor ophenypt hi azol - 2-y1 497 thi ophene-2-y1
1H), 7.08 (s, 4H), 5.26 (t, 1H, J/=6.9 Hz), 4.35-4.28 (q, 2H, J=6.9 Hz), 3.38-3.18 (m, 2H), 1.36

(t, 3H, J=7.2 Hz).
5
(—~0)
QAP
HO H
oo
OCH,

o

(5)-4- {2-[4-(2-Ethoxy-2-oxoethyl)thiazol-2-ylamino]-2-(2-phenylthiazol-4-
yDethyl}phenylsulfamic acid: "H (CD:0D): § 7.96 (m, 2H), 7.50-7.46 (m, 3H), 7.21 (s, 1H),
7.10-7.04 (m, 4H), 6.37 (s, 1H), 5.09 {t, 1H, J/=6.9 Hz), 4.17-4.10 (q, 2H, J=7.1 Hz), 3.54 (s,
2H), 3.35-3.14 (m, 2H), 1.22 (t, 3H, J=7.1 Hz).

%00 MNf) < >
P HN. 5_
Hom o %NH
$
(5)-4-{2-[4-(4-acetamidophenyl)thiazol-2-ylamino]-2-(2-phenylthiazol-4-

yhethyl}phenylsulfamic acid: 'H (CD3;0D): 6 8.11 (i, 2H), 7.82-7.80 (m, 2H), 7.71-7.61 (m,
6H), 7.40 (s, 1H), 7.23 (s, 4H), 5.32 (t, 1H, J=7.0 Hz), 3.51-3.35 (m, 2H),'2.28 (s, 3H).

N
3.
QP

8 HN

(S)—4—[2—(4—pheny1thiazol—2-ylamino)-2—(2-phenylthiazol—4—y1)ethyl]phenyl-sulfamic acid:
'H (CD;0D): 6 8.03-7.99 (m, 2H), 7.75-7.72 (4, 2H, /=8.4 Hz), 7.53-7.48 (m, 3H), 7.42 (m,
4H), 7.12 (s, 4H), 6.86 (s, 1H), 5.23 (t, 1H, /=7.2 Hz), 3.40-3.27 (m, 2H).

.t .
N C
CK\S"/c, HN
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5-(2, 4-di fl uorophenyl)thi azol -2-y1 498 thi ophene-2-y1

5- (3- net hoxybenzyl )t hi azol -2-y1 499 t hi ophene-2-yl
wokofBemsmhoxyphenyl ) t hi azol - 2-y1 500 t hi opheneczstonrn14823

4- (4-fluorophenyl)thiazol -2-yl 501 cycl opropyl

4- (met hoxycar bonypt hi azol -5-y1. 502 cycl opr opyl

4-[ (2- met hoxy- 2- oxoet hyl ) car banoyl ] t hi azol -5-y1 5083.

cycl opropyl 541

- N- (2- net hoxy- 2- oxoet hyl ) - 1- Hi ndol- 3-yl] oxazol -2-y1

504 cycl opr opyl 5-(2-net|ioxyphenyl)oxazol-z-yl 505

cycl opr opyl

5-[(S)-1-(tert- butoxycarbonyl) 2- phenyl et hyl | oxazol -

y1l 506 cycl opropyl

S4-( pE I (aReRRyHBOE )P he Ay REZoR2 Wlarhidd]- 22 phen dbihzol-4-
ylethyl}phenylsulfamic acid: "H (CD;0D): 8 8.04-8.00 (m, 4H), 7.92-7.89 (d, 2K, /=9.0 Hz),
7.53-7.49 (m, 3H), 7.30 (s, LH), 7.15 (s, 4H), 7.05 (s, 1H), 5.28 (t, 1H, /=6.9 Hz), 3.93 (s, 3H),
3.35-3.24 (m, 2H).

Q 0

L)
H \ ’ Yb—ﬁozczﬁ 5

4-{(S)-2-[4-(Ethoxycarbonyl)thiazol-2-ylamino]-2-[2-(thiophen-2-yl)thiazol-4-
yllethyl} phenylsulfamic acid: "H (CD3;0D): & 7.43-7.38 (m, 2H), 7.26 (s, 1H), 7.00-6.94 (m,
3H), 6.89 (s, 4H), 5.02 (t, 1H, /=7.0 Hz), 4.16-4.09 (q, 2H, J=7.1 Hz), 3.14-2.94 {m, 2H), 1.17

(t) 311, o : ‘1 I{z)’
S

H;CO;C )
(5)-4-[2-(4-(Methoxycarbonyl)thiazol-5-ylamino)-2-(2-phenylthiazole-4-
yhethyl]phenylsulfamic acid: 'H NMR (300 MHz, MeOH-d,) 8 7.97-8.00 (m, 3H), 7.48-7.52
(m, 3H), 7.22 (s, 1H), 7.03-7.13 (m, 4H), 4.74 (t, /= 6.6 Hz, 1H), 3.88 (s, 3H), 3.28-3.42 (m,
2H).

0
%SP
HOTTN \F}—@

(S)-4-[2-(5-Phenyloxazol-2-ylamino)-2-(2-phenylthiazol-4-yl)ethyl]-phenylsulfamic acid:
'"H NMR (300 MHz, MeOH-d,) 5 7.94-7.96 (m, 2H), 7.45-7.49 (m, 5H), 7.32 (t, J= 7.8 Hz, 2H),
712 (s, 1H), 7.19 (t, /= 7.2 Hz, 1H), 7.12 (s, 4H), 7.05 (s, 1H), 5.15 (, /= 6.4 Hz, 1H), 3.34
(dd, /= 14.1 and 8.4 Hz, 1H), 3.18 (dd, J= 14.1 and 8.4 Hz, 1H).



543 - net hoxybenzypoxazol - 2-y1 508 cycl opr opy!l
WO 2e08403enyl ) oxazol - 2-y1 509 cycl opropyl PCT/US2007/014823

5- (2- net hoxyphenyl )t hi azol -241 510 cycl opropyl

5- (3- met hoxyphenypt hi azol -2-y1 511 cycl opropy!l
-(4-fluorophenyl)thiazol -2-y1 512 cycl opr opyl
-(2,4-difluoroitenypthiazol-2-yl 513 cycl opropyl
5- (3- met hoxybenzyl )t hi azol -2-y1 514 cycl.opr opyl
.4-(3-nethoxyphenypthiazol-%- 1 515 ' cycl opropyl
4-(4-f|uorophenyl)thiazol-Z-Vg Conpounds
according to the second aspect of Category V which
conprise a substituted or unsubstituted thiazol-4-yl
unit for RI can be prepared Yi ocedure outlined
in Schenmes X111, X, d cri bed herein

bel ow i n Exanpl es {3 : d_d5. :§_

2008/ 002570PCMIS200#/ 014823 WNH

(S)-4- {2-[5-(4-Acetamidophenyl)oxazol-2-ylamino]-2-(2-phenylthiazol-4-
yDethyl}phenylsulfamic acid: 'H NMR (300 MHz, MeOH-d,) 5 7.92-7.94 (m, 2H), 7.55-7.58

(m, 2H), 7.39-7.50 (m, SH), 7.26 (s, 1H), 7.12 (s, 4H), 7.02 (s, 1HO), 5.14 (¢, J= 7.8 Hz, 1H),
3.13-3.38 (m, 2H), 2.11 (s, 3H).

PrN HN O,
HOT Y | D—Q

F

(&)

4—((5')-2-(5-(2,4-Diﬂuorophenyl)oxazole-2-ylamino)—2—(2-phenylthiazole~4—
yDethyl)phenylsulfamic acid: 'H NMR (300 MHz, MeOH-ds) 8 7.97-7.99 (m,
2H), 7.54-7.62 (m, 1H), 7.45-7.50 (m, 3H), 7.28 (s, 1H), 7.12 (s, 4H), 6.97-7.06 (m, 3H), 5.15-
5.20 (m, 1H), 3.28-3.40 (m, 1H), 3.20 (dd, J = 13.8 and 8.4 Hz, 1H).

s
ap M - -
8w HN. O

Ho” N D_Q

oCH,

4-{(5)-2-[5-(3-Methoxyphenyl)oxazol-2-ylamino] -2-[(2-thiophen-2-yl)thiazole-4-
yljethyl} phenylsulfamic acid: 'H NMR (300 MHz, MeOH-d,) 8 7.55~7.60 (m, 2H), 7.26 (t, J =
8.1 Hz, 1H), 7.21 (s, 1H), 7.04-7.15 (m, 8H), 6.77-6.81 (i, 1H), 5.10 (t, /= 6.3 Hz, 1H), 3.81 (s,
3H), 3.29-3.36(m, 1H), 3.15 (dd, J = 14.1 and 8.4 Hz, 1H).

Q’\‘i S
QP
Ho"s“ﬂ HN\IE::I/
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36 Reagents and conditions: (a)(i) (iso-butyl)0COC1,

Et3N, THF;, 0 C, 20 min. (ii) CHZN2; OCto roomtenp
WOF2008/@2570ur s . 3637 Reagents and condi ti onsPCrjS2e8514823

HBr, THF;, 0 C, 1.5 hr. Reagents and conditions: (c)

CH3CN, reflux 2hr. N N112 02N0214 3839 Reagents and

conditions: (d) thiophosgene, CaCO3, COa, H20; rt, 18

hr. 107 Reagents and conditions: (OW CH3C(0) NHNH2,

EtOH, reflux, 2 hr. (ii) POCLl3, it 18 hr; 50t 2 hr.

Reagents and conditions: (O Sl) H2: Pd/ C, MeOH;

S03- pyri di ne, NHACH. 119

EXAVPLE 13

(S)-4-(2-(0-Methyl-1, 3, 4-thi adi azol - 2- yDam no) - 2- ( 2- ph

e(@+4t-ﬁ-@@mmmmiﬁmmnb}a{(ﬁﬁnemﬁﬁazole—4-

Yethy ERGRIS S, SEid; 'H MR £399 Miz, MeH) 87007 aci o
SH), 6.%@5( 1Bt yls0gstes 7.636), 1H503 @4-%26813 UWEDB Af (s, 3H), 2. 27 (s, GH).

-t'ert - but oxycar Bonyl ami no- 3- (4-nrtrop eny 1)-
onic acid (1.20g, 4.0 nunol) in THE (20 nm.) is added
dropwi se triethylanmine (0.61 nL, 4 4 mol) foll owed by

i so-butyl chloroformate (0,57 nL ) ! mol ). The
reaction nmixture is sij Eﬁiat 0 ¢ for 20 ninutes then
filtered. The filtrab E 1 an et her
sol uti on of diazonethang (-16 at 0 C The
reaction mxture is stirred at rogmtenperature for
3 rated.,.The resi.due.is di Lved in
A A oR - B By B iy S B 21 i ae-
yl)eﬂ:yﬂﬁhﬁ@lsﬁawald T NvER 280@NIHE MEGHLAHIET44 [y, RS UO.
e resulting residue is urlfled over silica

8.4Hz,ZHb 0 -6 1 @RA1D), $)61t(s I(;H)‘ 58549 (0, (13D93)1DeB 32 (ot 2HN2.73 (s, 3H)
213 (deﬁl_nr_ed product as a slightly yellow solid.

The first aspect of Category VI of the present disclosure relates to compounds having the

formula:

o
[ )=
N
N A

5 _N
HO™ ‘Ilq H™ TR!
H

wherein R is heteroaryl and R* is further described herein below in Table XI.

Q0

TABLE XI
No. R R’
516 phenyl 4-(methoxycarbonyl)thiazol-5-yl
517 phenyl 4-[(2-methoxy-2-oxoethyl)carbamoyl]thiazol-5-yl
518 phenyl 5-[1-N-(2-methoxy-2-oxoethyl)-1-H-~indol-3-ylJoxazol-2-yl
519 - phenyl 5-(2-methoxyphenyl)oxazol-2-yl
520 phenyl 3-[(8)-1-(tert-butoxycarbonyl)-2-phenylethylJoxazol-2-yl
521 phenyl 5-[4-(methylcarboxy)phenyl]oxazol-2-yl
522 phenyt 5-(3-methoxybenzyl)oxazol-2-yl




NVR (300 MHz, CDC13) 8 8.16 (d, J= 8.7 Hz, 2H), 7.39

WO eps/eg2s7@. 7 Hz, 2H), 5.39 (s, 1H), WO PCT/US2007/014823
2008/ 002570PCT1US2007/ 014823 108 5.16 (d, J= 6.3 Hz,
1H), 4.49 (s, 1H), 3.25 (dd, J= 13.8 and 6.6, 1H),
3.06 (dd, J = 13.5 and 6.9 Hz, 1H), 1.41 (s, 9H).
Preparati on of
[ 3- brono- 1- (4-ni tro-benzyl) - 2- oxo- propyl ]-carbam c
acid tert-butyl ester (37):.  To a OC sol ution of
[ 3-di azo- 1- (4- ni trobenzy1) -Bbxo- propyl | - carbami ¢ aci d
tert-butyl ester, 36, (0.350 g, 1.04 mmol) in THF (5

ni) is added droomse 48% aq. }{Br (0.14 mM , 1. 25
523 nfol ) phéhd re ct| on mxtureﬁ-@‘r-lﬂtanwlr)emzai ZGML for 1.5
h el = ol o - o
LI} ul 9 IIU L{UCI U CA ' Ul & U i
524 NaZCCﬁﬂ e miixture is e>§t‘ FOEE v
525 NL) apfedyre conpi ned orgxk 3%%5&9&51&&;;9&&@6@.2%1 W th
htine dried {kh7QFu\ filtered and caoncentrated. in
526 vacuonQn)éfford 0. 400 g of5 @P@J%@mﬁﬂgﬂﬂpﬂﬂ}@cl'l that is
u I lIU I )(l DLUIJ VVI I LIl Lt Ull.
527 111 RREY300 Mk, CDCL3 Ig’asd‘ﬂ 5""(’85‘!’%331"1@54
528 7| 39 g,aen}a 8.4+, 210, S30ethdzybenzyl)thidiol-25H) | 4 80
+ J= 6.3 110404 (s 211} 1 A2 (s G111}
529 by ep g]ag}y[lon o " 4-(3-methoxyphenyl)thiazol-2-yl
( TTO =
330 hvdrog ide sialt (38): A4 j
531 | -tbmphmelz-éfn-mtro benzwll)mahmwaﬂmopl)th]lmi-ﬁwh c acid
EEP R S AR é‘sﬂzaﬂetﬁm@ézr?ﬁsﬁshyﬂﬁ?#’éfﬁgﬂifhc%ohéjﬂ

choled ta roomhtemerature and diethyl ether

533 | B thidphéheRtlyl '_[LSZﬁ mgfzﬁethaﬁﬁzfoﬁaé&zgﬂ-mmﬁallﬁzl §xaz\01-2-y]
534 ip th@@b@ﬂﬁ"@)’ﬂ h

! sol ution %@&ﬂﬁmxpplwwbpxzmoé-ztﬁat
R A A T e DA el

536 pI Ctﬁid;@her;e'iiilyl-_l\ls 326 (M—l@-(methyiombﬁk@ﬁﬁbﬁﬁﬂ%@fa-yl
337 y ttIIIOQE‘?ﬂeez‘Q’é9 To a solurBsthgrybenzyl)oxazol-2-yl

538 ( ?})Iqéwpﬂty[ OTpnenyl) l (z %“@%&99%4 ol-3-y(Bet nanam n

rom-del salt. anfd_CaCod (1

539 g tmpherm-;-yi nf CCL4/ vvat er5 -@uRethoByphenyl izt ey

540 [ B PERI 2 Poojn t erper at dre-REr L DO EREA 4 | ut ed

541 W UhiophBfelZyfNd Wat 6T . Thg_(hapeirspldngaaaal 2bad and
i

e aqueous |

542 of g.hi‘i’iﬁbeﬂf’a%'éﬂ s| are washed@tdiflperonbenydithieapldwb so1)

IR e N s P e

544 y) ehivphede-24y [lesired pr ddanethbtypheliil)iiidzo-B) .

apnar ati.An ~f

545 (S)’E’S’Pﬁgiqﬁ%1yr|\42-(4-nitroﬁﬁé?ﬂ&’f"lihe@,’zl)ﬂﬁ%mhzrﬂi azol - 4-

546 Y Mogro"pyf 4 TN adT aZ Ol A etRdRyeRr bRy thidob GLydL | ON O

)= LSot hi ocvanat o-2- 94 nltronhenv J-ethyl]-2-

547 1[)9 C-'IYhI@PWm’hI zoI e 4—HQ—mQtB®@-ag>ﬁoeth8D6arbmbyl]MOI-S-YI

R W L T T e S T T

549 redl@ﬁl@pﬁfp@rsswre the regs Lh@eth&xﬁﬂ)mgi)w&ol-n yP0C13 (3
550 ¢ pnparlaptamy! f o S Gte e TP DhesgietTionatl 251

N G T O P & S T e Rt g

552 aphd dyhleprcmsrhl tii ng sol uti cﬁq(SrmeﬁlDEnbmymmdzo&N)Nam

P

u Itl I l IIC IJI_I I cIraritTt™S Cl[J[JI UAI IICll CI y' U. IIIC DU'I u1 I UI1 I O
extracted wth Et 0OAc. The conbi ned aqueous | ayers are
washed with Et0Ac, the organic |ayers conbi ned, washed
with brine, dried over My304, filtered, and

concentrated in vacuo to afford 0.345 g (93%vyield) of
the desired product as a yellow solid. Il NVR (CDCL3)



Reagents and conditions: (c) (i) H2:Pd/C, MeOH (ii)
803-pyridine, NH4OH rt, 18 hr. EXAMPLE 14
WO(2Bps/d045702- { [ 4- ( 3- Met hoxyphenyl )t hi azol - 2- yl | scTniskec?/0l4823
2- (t hi ophen-2- At hi azol-4- yfl et hyDphenyl]sul fam c acid
Preparation of
(S)-141- (thi ophen-2-ylthiazol -4-yl)-2-(4-nitrophenyl)e
thyl]-thiourea (42): To a sol ution of
(S)-2-(4-nitrophenyl)-1-(thiophen-2-ylthiazol-4-ypetha
nam ne hydrobrom de salt, 8, (1.23 g, 2.98 znrnol) and
CaCC3 (0.597g. 5.96 not) |n1 14/ water (10 nil/5 nL) is
added t hi ophosgene (0.412g, 3.58 nunol). The reaction
is stirred at roomtenperature for 18 hours then

553 di | uegdoprophl CH2C12 and wat ef-(4-phenylyosazs]-24ye

x\ar at ad and tHlha aniananc | avar aviractaod ywth CHOC12

A=~ | A A A=A A\ —

5541Te Eﬂﬂﬁwﬁﬁﬂlorganlc Iaye555%@%h§ﬁ§ﬁ@éﬂﬁﬁFﬁb%?ﬂﬂéh

355 | dsi (i BRPEh’ |5 subsequently t eared Wk ansghi o

556 (C SMo]uplfbpytL c| oxane, 29 ﬂ-(ﬂﬂuoﬂo@hﬁnﬁﬂbia)zoh@ﬂdh i's

O L K
P I I I I u UV I T I \,u. I. U OI T CU
357 oy 0d GXIOREPY 1 dd- br own s 'I%A'HE‘(E’F’ ﬁﬂl‘fﬁ'
58 Prepg Y -(3- -
> 4- -%ﬂ?%nggnhs nyl)-N{(S) -(% n(lezth%}ﬁbr an IIIQI%I\%Z?I- 13,?- (thio

559 prencﬂdogﬂmnmn dZO| 4- yIIeﬂﬂ§$?Qﬂﬂmmpbmnﬂﬁ&wﬂnb2ﬂm35:

360 1 - SRABRYPYEr fil -1 bi our edCIFOFEHEB 6120 nunol )

is treated with brono-2'- nethoxyacet ophenone (171 ny,
746 ranol) to afford 0. of the_prodyct as a
;ﬁa?mwnéa |a1=<a>r diggjiq ﬂwsirstzaspew% ategory V1 psag herprepass Bithe

proced\(lr%)cﬂﬁl'u(c%l' ihlsthérie MO hRAYRRGED) Hepélﬁ%'@Iov&ZuMIbIzﬁ‘ﬁ%IQQBI 2-12
hi ophen-2- yQ hi azol - 4-yfl et hyl) phenyl ] am c

aC|d (44): 4-(2-nethoxyphenyl)-N-{(8)-2-

(4-ni trophenyl)-142- (th| O hi azol -4-yl ] ethyl }t

hi azol - 2- am ne, 43, gggg? %%Mdlssolved in 12 nL

MeOH. A catalytic anount of Pd/C (10% w w) is added

and the nbxture is stirred under a hydrogen atnosphere

for 18 hofirs. The reaction mixture is filtered idyrou

o™ BETm NHe solvent is renoved hdH ]

preasurg The crude_proguct s JeuNi n

‘ and tr wi th 803-pyr

The reactbon Eﬁ sti d at room bg

m nut es af?ﬁf Which 10 nL of a 79630Iut|on of N1- 140H

i s added. uthé“Hi xture is then concentrated and the i

resultigg residue is purified by reverse-phase

chromat ography to afford 0.033g of the deS|reJIproduct
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(t, J =8.1 Hz, 1H), 7.21(s, III), 7.04-7.15 (m 811),

6.77-6.81 (m 111), 5.10 (t, J= 6.3 Hz, 1H), 3.81 (s,

310, 3.29-3.36(m 111), 3.15 (dd, J= 14.1 and 8.4 Hz,

1H) . WD 2008/ 002570PCT/ US2007/ 014823 119
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The first aspect of Category VI of the present
di scl osure relates to conmpounds having the fornul as
0 0 HO Nwherein R is heteroaryl and R4 is_further
described P& ein belowin Table XL TABLE X°l No. R

SR xRl cén&nﬁhbqny caienyE,) RDCRZeOBE DIPEAL bmheﬂyis hr.

4-[ (2- met hoxy- 2- oxoet hyl ) car banoyl i t hi azol - 5-y
M />_/
=N

N~ 70 —_— HO

51 52
Reagents and conditions: {(¢) (i) H2:Pd/C, MeOH,; (ii) SOs-pyridine, NH4OH, rt, 18 hr.

O,N

EXAMPLE 17
{4-[2-(8)-(4-Ethyloxazol-2-yl)-2-phenylacetylaminoethyl]
-phenyl }sulfamic acid (52)

Preparation of (S)-1-(4-ethyloxazol-2-yl)-2-(4-nitrophenyl)ethanamine (50): A mixture
of [1-(S)-carbamoyl-2-(4-nitrophenyl)ethyl-carbamic acid tert-butyl ester, 1, (10 g, 32.3mmol)
and l-bromo-Z-Butanone (90%, 4.1 mL, 36 mmol) in CH;CN (500 mL) is refluxed for 18 hours.
The reaction mixture is cooled to room temperature and diethyl ether is added to the solution and

the precipitate which forms is removed by filtration and is used without further purification.

Preparation of N-[1-(4-ethyloxazol-2-y1)-2-(4-nitrophenyl)ethyl]-2-phenyl-acetamide
(51): To a solution of (S)-1-(4-ethyloxazol-2-yl}-2-(4-nitrophenyl)ethanamine, 50, (2.2 g, 11
mmol), phenylacetic acid (1.90 g, 14 mmol) and 1-hydroxybenzotriazole (FIOB?t) (0.94 g, 7.0
mmol) in DMF ( 100 mL) at 0 °C, is added 1-(3-dimethylamino-propyl)-3-ethylcarbodiimide




phenyl
wWOBH08/042378- et hoxy- 2- oxoet hyl ) - 1- H-i ndol- 3- y| | egaaABke0Z/0y4823
1 519 phenyl 5-(2-nethoxyphenypoxazol -2-y1l 520 phenyl
5-[(S)-1l4tert-but oxycarbonyl) - 2- phenyl et hyl | oxazol - 2-y
1 521 phenyl 5[ 4-(nethyl carboxy) phenyl]oxazol -2-yl1 522
phenyl 5-(3-nethoxybenzyl)oxazol-2-yl WO
2008/ 002570PCT/ US2007/ 014823 120 523 phenyl
5- (4- phenypoxazol -2-y1 524 phenyl
5- (2- met hoxyphenyl )t hi azol - 221 525 phenyl
5- (3- net hoxyphenyl )t hi azol -2-y1 526 phenyl
5- (4-fl uorophenyl)thiazol-2-yl
(EDCI) (2.68g, 14 mmol) followed by triethylamine (6.0 mL, 42mmol). The mixture is stirred at

0 °C for 30 minutes then at room temperature overnight. The reaction mixture is diluted with
water and extracted with EtOAc. The combined organic phase is washed with 1 N aqueous HC],
5 % aqueous NaHCO3, water and brine, and dried over Na;SO4. The solvent is removed in

vacuo to afford the desired product which is used without further purification.

Preparation of {4-[2-(5)-(4-ethyloxazol-2-yl)-2-phenylacetylaminoethyl]-
phenyl}sulfamic acid (52): N-[1-(4-ethyloxazol-2-yl)-2-(4-nitrophenyl)ethyl]-2-phenyl-
acetamide, 51, (0.260 g) is dissolved in MeOH (4 mL). A catalytic amount of PA/C {10% w/w)
is added and the mixture is stirred under a hydrogen atmosphere 18 hours. The reaction mixture
is filtered through a bed of CELITE™ and the solvent is removed under reduced pressure. The
crude product is dissolved in pyridine (12 mL) and treated with SO;-pyridine (0.177 g, 1.23).
The reaction is stirred at room temperature for 5 minutes after which a 7% solution of NH,OH
(10 mL) is added. The mixture is then concentrated and the resulting residue is purified by

reverse phase chromatography to afford the desired product as the ammonium salt.

Regulation of HPTP-f provides a method for modulating the activity of angiopoietin |
receptor-type tyrosine kinase Tie-2, and thereby mediate, affect, or otherwise control disease
states related to angiogenesis wherein angiogenesis is improperly regulated by the human body.
The compounds of the present disclosure serve as a method for providing regulation of
angiogenesis. As such the present disclosure addresses several unmet medical needs, inter alia;
1) Providing compositions effective as human protein tyrosine phosphatase beta (HPTP-3)

inhibitors; and thereby providing a method for regulating angiogenesis in a disorder

wherein angiogenesis is elevated;

2) Providing compositions effective as human protein tyrosine phosphatase beta (HPTP-f3)

inhibitors; and thereby providing a method for regulating angiogenesis in a disorder; and

3) Providing compositions effective human protein tyrosine phosphatase beta (HPTP-8}
inhibitors; and thereby providing a method for regulating angiogenesis in a disorder

wherein angiogenesis is decreased.




527 phenyl 5-(2, 4-difl uorophenypthi azol -2-y1 528

phenyl 5-(3-net hoxybenzypt hi azol -2-y1l 529 phenyl
woLoeg/®23met hoxyphenyQt hi azol -2-y1 530 phenyl  PCT/US2007/014823

4- (4-fl uorophenypt hi azol -2-y1 531 thi ophene-2-y1

4- (met hoxycar bonyl )t hi azol -5-y1 532 t hi ophene-2-yl

4-1( 2- met hoxy- 2- oxoet hyl ) car banoyl i t hi azol -5-y1 533

t hi ophene-2-y1

541- N- ( 2- net hoxy- 2- oxoet hyl ) - 1- Hi ndol- 3-yl i oxazol - 2-y

1 534 thiophene-2-y1l 5-(2-net hoxyphenyl)oxazol -2-y1l

535 t hi ophene-2-y1 127

5-[(3)-1-(tert-butoxycarbonyl)-2-phenyl et hyl j oxazol - 2-

yl 536 thi ophene-2-yl

Bddphirpbdey lof @idsreyond @e0l0sinethe fdrm2rydulate” is defined as including, but is

not limited to, up-regulate or down-regulate, to fix, to bring order or uniformity, to govern, or to
direct by various means. In one aspect, an antibody may be used in a method for the treatment of
an “angiogenesis elevated disorder” or “angiogenesis reduced disorder”. As used herein, an
“angiogenesis elevated disorder” is one that involves unwanted or elevated angiogenesis in the
biological manifestation of the disease, disorder, and/or condition; in the biological cascade
leading to the disorder; or as a symptom of the disorder. Similarly, the “angiogenesis reduced
disorder” is one that involves wanted or reduced angiogenesis in the biclogical manifestations.
This “involvement” of angiogenesis in an angiogenesis elevated/reduced disorder includes, but is

not limited to, the following:

1. The angiogenesis as a “cause” of the disorder or biological manifestation, whether the
level of angiogenesis is elevated or reduced genetically, by infection, by autoimmunity,

trauma, biomechanical causes, lifestyle, or by some other causes.

2. The angiogenesis as part of the observable manifestation of the disease or disorder. That'
is, the disease or disorder is measurable in terms of the increased or reduced
angiogenesis. From a clinical standpoint, angiogenesis indicates the disease; however,

angiogenesis need not be the “hallmark™ of the disease or disorder.

LN

3. The angiogenesis is part of the biochemical or cellular cascade that results in the disease
or disorder. In this respect, regulation of angiogenesis may interrupt the cascade, and
may control the disease. Non-limiting examples of angiogenesis regulated disorders that

may be treated by the present disclosure are herein described below.

FORMULATIONS
The present disclosure also relates to compositions or formulations that comprise one or
more human protein tyrosine phosphatase beta (HPTP-f) inhibitors as disclosed herein. In
general, the disclosed compositions comprise:
' a) an effective amount of one or more phenylsufamic acids or salts thereof according
to the present disclosure that are effective as human protein tyrosine phosphatase
beta (HPTP-) inhibitors; and

b) ONe or more excipients.
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t hi ophene-2-y1 5-(2-met hoxyphenyl )t hi azol -2-y1 540

t hi ophene-2-y1 5-(3-nmet hoxyphenyQ hi azol -2-y1 541

t hi ophene-2-y1 5-(4-fl uorophenypt hi azol -2-y1 542

t hi ophene-2-y1 5-(2, 4-di fl uorophenypt hi azol -2-y1l 543

t hi ophene-2-y1l 5-(3-nmet hoxybenzyl )t hi azol -2-y1l 544

t hi ophene-2-y1 4-(3-nmet hoxyphenypt hi azol -2-y1 545

t hi ophene-2-y1 4-(4-fl uor opi¥8nypt hi azol - 2-y1 546

cycl opropyl 4-(nethoxycarbonyl)thiazol -5-y1

For the purposes of the present disclosure the term “excipient” and “carrier” are used
interchangeably throughout the description of the present disclosure and said terms are defined
herein as, “ingredients which are used in the practice of formulating a safe and effective
pharmacentical composition.” '

The formulator will understand that excipients are used primarily to serve in delivering a
safe, stable, and functional pharmaceutical, serving not only as part of the overall vehicle for
delivery but also as a means for achieving effective absorption by the recipient of the active
ingredient. An excipient may fill a role as simple and direct as being an inert filler, or an
excipient as used herein may be part of a pH stabilizing system or coating to insure delivery of
the ingredients safely to the stomach. The formulator can also take advantage of the fact the
compounds of the present disclosure have improved cellular potency, pharmacokinetic
properties, as well as improved oral bicavailability.

Non-limiting examples of disclosed compositions include:

a) from about 0.001 mg to about 1000 mg of one or more phenylsulfamic acids or

salts thereof according to the present disclosure; and

b) one or more excipients.

Another example of disclosed composifions includes:

a) from about 0.01 mg to about 100 mg of one or more phenylsulfamic acids or salts

thereof according to the present disclosure; and S

b) one or more excipients.

A further example of disclosed compositions includes:

a) from about 0.1 mg to about 10 mg of one or more phenylsulfamic acids or salts

thereof according to the present disclosure; and

b) one or more excipients.

The terin “effective amount” as used herein means “an amount of one or more
phenylsuifamic acids, effective at dosages and for periods of time necessary to achieve the
desired or therapeutic result.” An effective amount may vary according to factors known in the
art, such as the disease state, age, sex, and weight of the human or animal being treated.
Although particular dosage regimes may be described in examples herein, a person skilled in the
art would appreciated that the dosage regime may be altered to provide optimum therapeutic

response. Thus, it is not possible to specify an exact "effective amount,” For example, several
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by the exigencies of the therapeutic situation. In addition, the compositions of the present

disclosure can be administered as frequently as necessary to achieve a therapeutic amount.

METHOD OF USE

The present disclosure relates to methods for regulating angiogenesis in 2 human

comprising administering to a human one or more of the discliosed compounds.

One example of the disclosed methods includes a method for treating an angiogenesis
regulated disorder in a subject, wherein the angiogenesis regulated disorder is an angiogenesis
elevated disorder, and said disorder is chosen from diabetic retinopathy, macular degeneration,
cancer, sickle cell anemia, sarcoid, syphilis, pseudoxanthoma elasticum, Paget's disease, vein-
occlusion, artery occlusion, carotid obstructive disease, chronic uveitis/vitritis, mycobacterial
infections, Lyme's disease, systemic lupus erythematosis, retinopathy of prematurity, Eales'
disease, Behcet's disease, infections causing a retinitis or choroiditis, presumed ocular
histoplasmosis, Best's disease, myopia, optic pits, Stargardt's disease, pars planitis, chronic
retinal detachment, hyperviscosity syndrome, toxoplasmosis, trauma and post-laser

complications, diseases associated with rubeosis, and proliferative vitreoretinopathy.
- -

Another example of the disclosed methods includes a method for treating an
angiogenesis regulated disorder in a subject, wherein the angiogenesis regulated disorder is an
angiogenesis elevated disorder, and said disorder is chosen from inflammaiory bowel diseases
such as Crohn's disease and ulcerative colitis, psoriasis, sarcoidosis, rheumatoid arthritis,
hemangiomas, Osler-Weber-Rendu disease, or hereditary hemorrhagic telangiectasia, solid or
‘blood bome tumbrs and acquired immune deficiency syndrome.

A further example of the disclosed methods includes a method for treating an
angiogenesis regulated disorder in a subject wherein the angiogenesis regulated disorder is an
angiogenesis reduced disorder and chosen from skeletal muscle and myocardial ischemia, stroke,
coronary artery disease, peripheral vascular disease, coronary artery disease.

A yet further example of the disclosed methods includes a method of vascularizing
ischemic tissue. As used herein, “ischemic tissue,” means tissue that is deprived of adequate

biood flow: Examples of ischemic tissue include, but are not limited to, tissue that lack adequate
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blood supply resulting from myocardial and cerebral infarctions, mesenteric or limb ischemia, or
the result of a vascular occlusion or stenosis. In one example, the interruption of the supply of
oxygenated blood may be caused by a vascular occlusion. Such vascular occlusion may be
caused by arteriosclerosis, trauma, surgical procedures, disease, and/or other etiologies. Also
included within the methods of treatment of the present disclosure is the treatment of skeletal
muscle and myocardial ischemia, stroke, coronary artery disease, peripheral vascular disease,

coronary artery disease.

A still further example of the disclosed methods includes a method of repairing tissue.
As used herein, “repairing tissue” means promoting tissue repair, regeneration, growth, and/or
maintenance including, but not limited to, wound repair or tissue engineering. One skilled in the
art appreciates that new blood vessel formation is required for tissue repair. In turn, tissue may
be damaged by, including, but not limited to, traumatic injuries or conditions including arthritis,
osteoporosis and other skeletal disorders, and burns. Tissue may also be damaged by injuries
due to surgical procedures, irradiation, laceration, toxic chemicals, viral infection or bacterial
infections, or burns. Tissue in need of repair also includes non-healing wounds. Examples of
non-healing wounds include non-healing skin ulcers resulting from diabetic pathology; or
fractures that do not heal readily.

The disclosed compounds are also suitable for use in effecting tissue repair in the context
of guided tissue regeneration (GTR) procedures. Such procedures are currently used by those

skilled in the arts to accelerate wound healing following invasive surgical procedures.

A yet still further example of the disclosed methods includes a method of promoting
tissue repair characterized by enhanced tissue growth during the process of tissue engineering,.
As used herein, "tissue engineering” is defined as the creation, design, and fabrication of
biological prosthetic devices, in combination with synthetic or natural materials, for the
augmentation or replacement of body tissues and organs. Thus, the present methods may be
used to augment the design and growth of human tissues outside the body for later implantation
in the repair or replacement of diseased tissues. For example, antibodies may be useful in
promoting the growth of skin graft replacements that are used as a therapy in the treatment of

bumns.
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Medicaments useful for the purposes of tissue engineering thereby inducing enhanced
tissue growth.
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Medicaments for the treatment an angiogenesis regulated disorder in a subject, wherein

the angiogenesis regulated disorder is an angiogenesis reduced disorder.

PROCEDURES
Screening Assays using in vitro and in vivo models of angiogenesis

Antibodies of the disclosed compounds may be screened in angiogenesis assays that are
known in the art. Such assays include in vitro assays that measure surrogates of blood vessel
growth in cultured cells or formation of vascular structures from tissue explants and iz vive
assays that measure blood vessel growth directly or indirectly (Auerbach,R., et al. (2003). Clin
Chem 49, 32-40, Vailhe,B., et al. (2001). Lab Invest 81, 439-452).

1. In vitro models of angiogenesis
The in vitro models which are suitable for use in the present disclosure employ cultured
endothelial cells or tissue explants and measure the effect of agents on “angiogenic™ cell
responses or on the formation of blood capillary-like structures. Non-limiting examples of in
vitro angiogenesis assays include but are not limited to endothelial cell migration and
proliferation, capillary tube formation, endothelial sprouting, the aortic ring explant assay and

the chick aortic arch assay.

2. In vivo models of angiogenesis

The in vive agents or antibodies which are suitable for use in the present disclosure are
administered locally or systemically in the presence or absence of growth factors (i.e. VEGF or
angiopoietin 1) and new blood vessel growth is measured by direct observation or by measuring
a surrogate marker such as hemoglobin content or a fluorescent indicator. Non-limiting
examples of in vitro angiogenesis assays include but are not limited to chick chorioallantoic

membrane assay, the corneal angiogenesis assay, and the MATRIGEL™ piug assay.

3. Procedures for Determining Vascularization of Ischemic Tissue.

Standard routine techniques are available to determine if a tissue is at risk of suffering
ischemic damage from undesirable vascular occlusion. For example, in myocardial disease these

methods include a variety of imaging techniques (e.g., radiotracer methodologies, x-ray, and
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MRI) and physiological tests. Therefore, induction of angiogenesis as an effective means of
preventing or attenuating ischemia in tissues affected by or at risk of being affected by a vascular

occlusion can be readily determined.

A person skilled in the art of using standard techniques can measure the vascularization
of tissue. Non-limiting examples of measuring vascularization in a subject include SPECT
(single photon emission computed tomography); PET (positron emission tomography); MRI
(magnetic resonance imaging); and combination thereof, by measuring blood flow to tissue
before and afier treatment. Angiography may be used as an assessment of macroscopic
vascularity, Histologic evaluation may be used to quantify vascularity at the small vessel level.
These and other techniques are discussed in Simons, et al., “Clinical trials in coronary

angiogenesis,” Circulation, 102, 73-86 (2000).

The following are non-limiting examples of HPTPB (ICsp pM) and PTP1B (ICs¢ M)

activity is listed herein below in Table A.

TABLE A

HPTPS PTP1B
ICsp M ICse pM

(9]
N
0.05 22.9

. (S)-{4-[2-(4-Ethylthiazol-2-yl)-2-(phenylacetylamido)ethyl]-
phenyl}sulfamic acid

QP Q\I’L N
HO” N N ' .
H
\% 0.012 5.36
F

(S)-4-(2-(4-Ethylthiazol-2-y1)-2-(2-(2-
fluorophenyl)acetamido)ethyl)phenyl-sulfamic acid
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,S—/
QP J[j"\(i "
HO” N o
H F
% 0.0003 2.85

(5)-4-(2-(4-Ethylthiazol-2-y1)-2-(2-(3-
fluorophenyl)acetamido)ethyl)phenyl-sulfamic acid

>
Vi M
HO N
H ¥
% 0.028 5.36

(S)-4-(2-(2-(2,3-Difluorophenyl)acetamido)-2-(4-
ethylthiazol-2-yl)ethyl)phenyl-sulfamic acid

s
QP Q’\A}:}J
,S’\. HN
HO' N
H F.
\Cd 0.075 23.9
F

(5)-4-(2-(2-(3,4-Difluorophenyl)acetarnido)-2-(4-
ethylthiazol-2-yl)ethyl)phenyl-sulfamic acid

/\>—/
=N
%PO’;’L ;
i
\b 0.056 22.8
Cl

(S)-4-(2-(2-(2-Chlorophenyl)acetamido)-2-(4-ethylthiazol-2-
ylethyl)phenyl-sulfamic acid
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Wei ght” of the numan or ani mal being treated. A though
articul ar . dosage regines pay he descri-hed—A—exph
erein, a person skllle n the art woul|d apprec
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A further exanple of the

di scl osed net hods includes a nethod for treating an
angi ogenesi s regul ated di sorder in a subject wherein

t he angi ogenesi s regul ated di sorder is an angi ogenesi s
reduced di sorder and chosen from skel etal nuscle and
nmyocardi al ischem a, stroke, coronary artery disease,
peri pheral vasbul ar di sease, coronary artery di sease.
A yet further exanple of the disclosed nethods

i ncludes a nethod of vascul arizing ischemc tissue. As
used herein, "ischemc tissue,” neans tissue that is
deprived of adequate bl ood flows Exanples of ischemc

tissue include, but are not limted to, tissue that
| ack adequate WD 2008/ 002570PCT/ US2007/ 014823 130
bl ood supply resulting frommyocardi al and cerebra
infarctions, nesenteric or linb ischema, or the
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wohaus/obEszo t r eat nent an angi ogenesi s regul at ed sesossefn14823
in a subject, wherein the angi ogenesi s regul at ed
di sorder is an angi ogenesis reduced di sorder.
PROCEDURES Screeni ng Assays using in vitro and in vivo
nodel s of angi ogenesi s Ant i bodi es of the
di scl osed conpounds may be screened in angi ogenesis
assays that are known in the art. Such assays i ncl ude
in vitro assays that nmeasur&8&urrogates of bl ood
vessel growmh in cultured cells or formation of
vascul ar structures fromtissue explants and in vivo
assays that neasure bl gog véssel growh Hirectly adr

indirectly (Auerkach, R=piet al. (2003). in Chemi49,
32-40, Vail qmal .o (2001). Lab Invest 81,

439- 452) . HY Iﬁ vitro del s of angi ogenesi s The

in vitro nodels whic e suitable for ugse in the
present disclosure e cul tured endot hel Ddld42cellls 19
or tissue explants and aﬁhsure the effect of agentjs on
"angi ogeni c" cell responses or on the fofmation of
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about ¢hAment or a fluorescent indicator. Non-liniting
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wﬂnlngﬁggg&gmghsgm§§@ﬁ§nthese met hods include a varlety of
gﬁ)g techniques (e.g., radiotracer nethodol ogies,

artigydar b RBHOSNS Bmwumgl@w:@m;@eeere@lumtyd and
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of, being affecte sc | ar . oc si on can
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within 06 stbPetd 1oL ALRIsHrd, echni ques can neasure t he
vascul ari zation of tissue. Non-limting exanpl es of
nmeasuri ng vascul ari zation in a subject include SPECT
(singl e photon enission conputed tonography); PET
(positron em ssion tonography);. MRl (magnetic
resonance i magi ng); and conbi nation thereof, by
nmeasuring blood flowto tissue before and after
treatment. Angi ography may be used as.an assessnent of
macr oscopi ¢ vascul arity. Histol ogic evaluation my be
used to quantify vascularity at the small vesse
| evel . These and ot her techni ques are discussed in
Sinons, et al., "Cinical trials in coronary
angi ogenesis," Circul ation, 102, 73-86 (2000).
The following are non-limting exanples of HPTPE (I C50
p.M and PTP1B (ICso !IW activity is listed herein
bel ow in Table A. TABLE A Conpound HPTPO I C50 1i.A4
PTP1B 1050 14M 51 0 HN 0 HGCs U 1101
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0.05 22.9 --')-/ SP O-N HC S% O
(S)-442- (4-Ethylthiazol -2-y1)-2-(2-(2-

f 1 uor ophenypacet ani do) et hyl ) phenyl -sul fam ¢ acid 0.012
5.36 WD 2008/ 002570PCT/ U52007/ 014823 134 0. 0003
2.85 Y ON HON H *

(S) - 4- (2- (4- Et hyl t hi azol - 2230- 2- (2- ( 3-

f 1 uor ophenyf | acet am do) et hyl ) phenyl -sul fanm ¢ aci d

0.028 5.36 SP " s, .. - HON O
WHAT IS CLAIMED IS
1. A compound having the formula:
R
w I J X
/S\ ,N\
HO I[~I H Zz
H

wherein R is a substituted or unsubstituted thiazolyl unit having the formula;

_._g_</::|r\R3 or __g _{I:.T R*

R* and R® are each independently chosen from:

R2

i) hydrogen;
ii) substituted or unsubstituted C;-Cs linear, branched, or cyclic alkyl;
iii)  substituted or unsubstituted phenyl;
iv) substituted or unsubstituted heteroaryl; or
R” and R? can be taken together to form a saturated or unsaturated ring having from 5 to 7
atoms;
said substitutions are independently chosen from one or more C;-Cg linear, branched, or
cyclic alkyl, halogen, hydroxyl, or cyano units;
R* is a unit chosen from: - S,
1} hydrogen;
ii) substituted or unsubstituted C,-Cs linear, branched, or cyclic alkyl;
i)  substituted or unsubstituted phenyl; and
iv) substituted or unsubstituted heteroaryl;
Z is a unit having the formula:
| — (L)} R
R! is chosen from:
i) hydrogen;
i) substituted or unsubstituted C,-Cg linear, branched or cyclic alkyl;
iii) substituted or unsubstituted aryl;
iv)  substituted or unsubstituted heterocyclic rings; or
V) substituted or unsubstituted heteroaryl rings;



H 1110 (S)-4-(2-(2-(2,3-Di fl uorophenyeacet am do) - 244-

et hyl t hi azol - 2- ypet hyf | phenyl -sul fam ¢ aci d s--"S |/

Nc}i .. HOost NH

(S)-4-(2-(2-(3,4-Difl uorogﬁ nyfl acet am do) - 2- (4-

et hyl t hi azol - 2-yDet hyl ) ph §| -sulfamc acid 0.075 23.9
.-_ | cl/4PN HO..S'"NHNO Ha O

(5ol Raflhgpenteny| sestan a0 2 (1.t
2008/ GO@NDRC(IRsEISSE}}\Q?/ 014823 135 o

i) —CO)NCR™R®)]~

i) —COICR™R™],C(0)

iv)  —SOs[CR*R*™)],~;

R*® R*® R®% R® R R” R* and R® are each independently:

i) hydrogen,

if) C,-C4 substituted or unsubstituted linear or branched alkyl;

iii)  substituted or unsubstituted aryl;

iv) substituted or unsubstituted heterocyclic rings;

V) substituted or unsubstituted heteroaryl rings;

the index n is 0 or 1; the indices w, x, y, and z are each independently from 1 to 4.

A compound according to Claim 1 wherein R has the formula:

R2

T,

A compound according to Claim 2 wherein R* and R? are each hydrogen or substituted or
unsubstituted C;-Cg linear, branched, or cyclic alkyl.

A compound according to Claim 3 wherein R? is chosen from methyl, ¢thyl, n-propyl,

iso-propyl, n-butyl, iso-butyl, sec-butyl, and zert-butyl; and R is hydrogen.
A compound according to Claim 4 wherein R? is methyl or ethyl.

A compound according to Claim 2 wherein R” is substituted or unsubstituted phenyl and

R® is hydrogen.

A compound according to Claim 2 wherein R? is substituted or unsubstituted heteroaryl

and R® is hydrogen.



10.

11.

12.

13.

14.

15.

51 ON HO 110l

(5)-4-(242- (3-Chl or ophenyl ) acet am do) - 2- (4- et hyl t hi azo
| -2- ypethyl)phenyl -sulfamc acid 0.033 13.6 \>--/ %
HO ..SON .,NHNO H 0 OH

(S)-4-(2-(4-Ethylthiazol - 2]ﬁl 1)-242-(3-

hydr oxyphenyl ) acet am do) et iil)phenyl -sulfamc acid .
0.04 6.57 0014117NIL) 0. HON H 10 HO

A R A b AT R el s chogen rom 1234
tetrazol-1-yl ,1,2,3,4-tetrazol-5-yl, [1,2,3]triazol-4-yl, [1,2,3]triazol-5-yl, [1,2,4]triazol-4-
yl, [1,2,4]triazol-5-yl, imidazol-2-yl, imidazol-4-yl, pyrrol-2-yl, pyrrol-3-yl, oxazol-2-yl,
oxazol-4-yl, oxazol-5-yl, isoxazol-3-yl, isoxazol-4-yl, isoxazol-5-yl, [1,2,4]oxadiazol-3-
yl, [1,2,4]oxadiazol-5-yl, [1,3,4]oxadiazol-2-yl, furan-2-yl, furan-3-yl, thiophene-2-yl,
thiophene-3-yl, isothiazol-3-yl, isothiazol-4-yl, isothiazol-5-yl, thiazol-2-yl, thiazol-4-yl,
thiazol-5-yl, [1,2,4]thiadiazol-3-yl, [1,2,4]thiadiazol-5-yl, and [1,3,4]thiadiazol-2-yl.

A compound according to Claim 8 wherein R? is thiophene-2-yl or thiophene-3-yl.

A compound according to Claim 1 wherein R has the formula:

A compound according to Claim 10 wherein R* is hydrogen or substituted or

unsubstituted C;-Cs linear, branched, or cyclic alkyl.

A compound according to Claim 11 wherein R? is chosen from methyl, ethyl, n-propyl,
iso-propyl, n-butyl, iso-butyl, sec-butyl, and tert-butyl; and R® is hydi‘ogen.

A compound according to Claim 12 wherein R* is methyl or ethyl.

A compound according to Claim 10 wherein R? is substituted or unsubstituted phenyl and

R? is hydrogen.

A compound according to Claim 10 wherein R* is substituted or unsubstituted heteroaryl.




16.

17.

18.

19.

20.

21.

--S.... L. / N (1/43). HONH O CH3
(S)--4-(2-(4-Ethylthiaw -2-y1)-2-(2-(3-

nmet hoxyphenyl ) acet am do) et hyl ) phenyl - sul fam ¢ aci d

0. 008 4.05 aa)bl. . NHONHRF
0.002 10.4 WD 2008/ 0025701/ US2007/ 014823 136
(5)-4-(244- Et hyl thiazol -2-y1)-2-(3-

ROGRNRRE ?@W@W 1 pheen UL £ RGBT Lt chosen o 172,3.4-
tetrazol-1-yl ,1,2,3,4-tetrazol-5-yl, [1,2,3]triazol-4-yl, [1,2,3]triazol-5-yl, [1,2,4]triazol-4-
vi, [1,2,4]triazol-5-yl, imidazol-2-yl, imidazol-4-yl, pyrrol-2-yl, pyrrol-3-vl, oxazol-2-yl,
oxazol-4-yl, oxazol-5-yl, isoxazol-3-yl, isoxazol-4-yl, isoxazol-5-yl, [1,2,4]oxadiazol-3-
yl, [1,2,4]oxadiazol-5-yl, [1,3,4]oxadiazol-2-yl, furan-2-yl, furan-3-yl, thiophene-2-yl,
thiophene-3-yl, isothiazol-3-yl, isothiazol-4-yl, isothiazol-5-yl, thiazol-2-yl, thiazol-4-yl,
thiazol-5-yl, {1,2,4]thiadiazol-3-yl, [1,2,4]thiadiazol-5-yl, and [1,3,4]thiadiazol-2-yl.

A compound according to Claim 16 wherein R* is thiophene-2-yl or thiophene-3-y1.

A compound according to Claim 1 wherein L has the formula:

~C(O)[CR*R™) ]~
R®is hydrogen, substituted or unsubstituted phenyl, and substituted or unsubstituted
heteroaryl; the index x is 1 or 2.

A compound according to Claim 18 wherein R' is chosen from phenyl, 2-fluorophenyl,
3-fluorophenyl, 4-fluorophenyl, 2,3-difluorophenyi, 3,4-difluorophenyl, 3,5-
difluorophenyl, 2-chlorophenyl, 3-chlorophenyl, 4-chlorophenyl, 2,3-dichlorophenyl, 3,4-
dichlorophenyl, 3,5-dichlorophenyl, 2-hydroxyphenyl, 3-hydroxyphenyl, 4-
hydroxyphenyl, 2-methoxyphenyl, 3-methoxyphenyl, 4-methoxyphenyl, 2,3-
dimethoxyphenyl, 3,4-dimethoxyphenyl, and 3,5-dimethoxyphenyl.

N

A compound according to Claim 19 wherein R' has the formula:
N

satt
S

A compound according to Claim 20 wherein R? is methyl or ethyl, R® is hydrogen, and L
has the formula -C(O)CH>—.

RZ

R3.
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23.

24.

25.

26.

27.

28.

*CH3 (S)-4-(2-(2-(3, 4-Di net hoxyphenypacet am do) - 2- ( 4-

et hyl t hi azol - 2-yeet hyl ) - phenyl sul fainic acid 0.028

15.5 " 0.037 25.4 c1/4P1401 HO...S.NHN:.. CH H 0 OCH3

(S)-4-(2-(2-(2, 3- D met hoxyphenypacet am do) - 2- ( 4-

et hyl t hi azol - 2-ypet hyl ) - phﬁgyl sul famc acid cSst

HHN HON

(S)-4-(2-(3-(3-Chl orophenyl ) propanam do) - 2- (4- et hyl t hi
- - A 1 &2 i 5. - - 57

?@;?&m&&nﬁ?@%&%&%ﬁ& 28 thm%ﬂ]ﬁ ﬁ?ﬂe%ﬁ 099;9?1, ki ydiogen, and L

08 the frdula EE(EYCHITRz 0l - 2-y1) - 2- ( 3- (2-

nmet hoxyphenyl ) pr opanam do) et hyl ) phenyl - sul fanm ¢ aci d

A compound according to Claim 19 wherein R' has the formula:
4
Naw - B
=T

A compound according to Claim 23 wherein R* is methyl, ethyl, phenyl, thiophene-2-yl,
thiazol-2-yl, oxazol-2-yl, and isoxazol-3-yl; and L has the formula —-C(O)CH,—.

A compound according to Claim 23 wherein R* is methyl, ethyl, phenyl, thiophene-2-yl,
thiazol-2-yl, oxazol-2-yl, and isoxazol-3-yl; and L has the formula -C(O)CHCH,—.

A compound according to Claim 1 wherein R' is a substituted or unsubstituted heteroaryl
unit, said substitutions chosen from:

i) C,1-Cs linear, branched, and cyclic alkyl;

ii) substituted or unsubstituted phenyl and benzyl;

i) substituted of unsubstituted heteroaryl;

iv)  —C(O)R’; and

v)  -NHC(O)R%

R’ is C;-Cg lincar and branched alkyl; C,-Cg linear and branched alkexy; or
—NHCH,C(O)R"; R is chosen from hydrogen, methyl, ethyl, and tert-butyl.

A compound according to Claim 26 wherein said R' substituted or unsubstituted
heteroaryl unit is substituted by an alkyl unit chosen from methyl, ethyl, n-propyl, iso-
propyl, n-butyl, iso-butyl, sec-butyl, and tert-butyl.

A compound according to Claim 26 wherein said R' substituted or

unsubstituted heteroaryl unit is substituted by substituted or unsubstituted



29.

30.

31.

32,

0.003 16.9 137 0.01 20.6 N %PAIl Hes v litir,
outs (.9)-4-(2-(4-Ethylthiazol-2-yl)-2-(3-(3-

nmet hoxyphenyppr opanani do) et hyl ) phenyl - sul fam ¢ aci d
N O 0013 o0 (S)-4-(2-(4-Et h]glthi azol -2-y1)-2-(3-(4-
nmet boxyphenyl ) pr opanam do) 4t4hyl ) phenyl -sul fam c aci d
0.006 16.0 ")....-/ N (1/4e

phenyl and benzyl, said phenyl and benzyl substitutions are chosen from
one or more:

i) halogen;

it) C-C; alkyl;

1i1) C1-C; alkoxy;

ivy  —CO.R'; and

v)  -NHCOR'Y?

wherein R'' and R'? are each independently hydrogen, methyl, or ethyl.

A compound according to Claim 26 wherein said R! substituted or unsubstituted
heteroaryl unit is substituted by a carboxy unit having the formula ~C(O)R”; R’ is chosen
from methyl, methoxy, ethyl, and ethoxy.

A compound according to Claim 26 wherein said R' substituted or unsubstituted
heteroaryl unit is substituted by an amide unit having the formula -NHC(O)R’; R® is
chosen from methyl, methoxy, ethyl, ethoxy, fert-butyl, and tert-butoxy.

A compound according to Claim 1 having the formula:

RZ

wherein R? is methyl or ethyl, R? is hydrogen, R* is chosen from phenyl, 2-fluorophenyl,
3-fluorophenyl, 4-fluorophenyl, 2,3-difluorophenyl, 3,4-difluorophenyl, 3,5-
difluorophenyl, 2-chlorophenyl, 3~chlorophenyl, 4-chlorophenyl, 2,3-dichlorophenyt, 3,4-
dichlorophenyl, 3,5-dichlorophenyl, 2-hydroxyphenyl, 3-hydroxyphenyl, 4-
hydroxyphenyl, 2-methoxyphenyl, 3-methoxyphenyl, 4-methoxyphenyl, 2,3-
dimethoxyphenyl, 3,4-dimethoxyphenyl, and 3,5-dimethoxyphenyl.

A compound according to Claim 1 having the formula:




33.

34.

He "N Ho (S)-4-

{2-[2-(4-Ethyl -2, 3-di oxopi perazi n-1-y1)

acet am do] - 2- (4-et hyl t hi azol - 2- yeet hyl } phenyl sul fam c

acid 0.002 0.53 0.001 0.254 51)." HONO H)1:t ONO

a

(5)-4-{2-(4-Ethylthiazol - 21-‘%51) -242- (5-nmet hyl - 2, 4- di oxo

-3,4- dihydropyrimdin-1(21-)-yl)

acet am do] et hyl | phenyl sul fam ¢ acid .. WO

2008/ 002570PCT/ US2007/ 014823 138 I%iN
NN

I
)
O
W
/S\ /N O
Sadede
H RlSa

wherein R? is methyl or ethyl, R}is hydrogen, R® is chosen from 3-methyl-1,2,4-

R3

oxadiazol-5-yl, thiophene-2-yl, thiophene-3-yl, thiazol-2-yl, thiazol-4-yl, thiazol-5-yl,

oxazol-2-yl, oxazol-4-yl, oxazol-5-yl, and isoxazol-3-yl.

A compound according to Claim 1 having the formula:

"y
N

wherein R* is methyl, ethyl, phenyl, or thiophene-2-yl, R* is chosen from phenyl, 2-
fluorophenyl, 3-fluorophenyl, 4-fluorophenyl, 2,3-diftuorophenyl, 3,4-difluorophenyl,
3,5-difluorophenyl, 2-chlorophenyl, 3-chlorophenyl, 4-chlorophenyl, 2,3-dichlorophenyl,
3,4-dichlorophenyl, 3,5-dichlorophenyl, 2-hydroxyphenyl, 3-hydroxyphenyl, 4-
hydroxyphenyl, 2-methoxyphenyl, 3-methoxyphenyl, 4-methoxyphenyl, 2,3-
dimethoxyphenyl, 3,4-dimethoxyphenyl, and 3,5-dimethoxyphenyl.

A compound according to Claim 1 having the formula:
O

s
e

o N

\ A

S N (8]
H Rﬁa

wherein R* is methyl, ethyl, phenyl, or thiophene-2-y1, R® is chosen from 3-methyl-
1,2,4-oxadiazol-5-yl, thiophene-2-yl, thiophene-3-yl, thiazol-2-yl, thiazol-4-yl, thiazol-5-

yl, oxazol-2-yl, oxazol-4-yl, oxazol-5-yl, and isoxazol-3-yl.
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36.

37.

% I TNO HON .0 0. -/
(5)-4-12-(Benzo[d] [ 1, 33di oxol e-5-car boxam do) - 2- (4-
et hyl t hi azol - 2-yfl et hyl ] phenyl sul fam ¢ acid 0.042 19
The di nensi ons and val ues dj scl osed herein are not to
be understood as bei ng str%%ﬁly limted to the exact
numeri cal values recited. Instead, unless otherw se

ecifie h. d nsion.i s intended to mean
Do et RG] BRARLER SiBpletnal |y equi val on
range surroundi ng that value. For exanple, a dinension
di sclosed as "40 nmm' is intended tgo{ nean "about 40
mm " Al'l docunents citedilﬁt Ret ai | ed
Description of the |nventi i | evant part,
i ncor por at ed her ei AP r Itation of any
docurment is not t Qo b 9 g]SSlon t hat
it is prior art nAth rESpect to t e present invention.
To the extent t hat any{neanlng or®defini tion of aterm
whetefri R” id oboser lﬁlonr:mﬁhyll, ethgl, phenlyl, and/ thicphener?y yh R is hydrogen or

a7t S Rhen i cREET, RGP Reehefl AR Sk PR 308 ol

tyh aﬁaztoe-sxplldm&uzsyldmmw sx:2bl-5-gRWAd Roxazol-3-yl. W‘n l e
particul ar enbodi ments of the present disclosure have

been illustrated and described, it would be obvious to
pus ot her changes
and 03?%%%gg?gﬁgk2§n Lﬁmﬁggée&?&hout departlng from
the spirit and scope of the disclosuRrg. 'S
therefore intended to cover in the pended clains al
such changes and nodifications tha R thin the
scope of this discl(iure WA SXAIMED IS 1. A
conmpound havi ng the 0O "RV HO''" NH , Z wherein

Ris a substitutedH@n & |nu¥ Wﬁnlazolyl unit
having the fornula: lorl - s- R3 R2 'land R3 are each
i ndependent |y chosen from i) hydrogen; ii)

silisten R and R gve eagh us@mdembdndmgee mpethar ethiyk Rndhehwsen from

By LA R A el MSSHRBHY
diflurphenyl, R35-ddluotnpherak Srcliarggtichel; 3{chloﬁmpham3é,_ 4alilurophenl, 2,3-
SRR o E Sichle bR iRy el A PSR o
Afadrexyphe8, 4- hﬁﬁaiyph&[ﬁrmﬁ@ﬁoxﬁihe@lcﬂ etk pHenylngl ogen,

hy drox;i1 or _cyano units; R4 |s unit chosen from
methoxyphenyl, 2,3-dimethoxyphenyl, 3 4-d1methoxypheny1 and 3,5-dimethoxyphenyl.

A compound having the formula:

wherein L is —SO,[CH,],—; R* is C;-Cy linear of branched alkyl, or thiophene-2-

yl; R! is substituted or unsubstituted C,-Cs linear, branched or cyclic alkyl;
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39.

1) hydrogen; ii) substituted or unsubstituted Cl-C6
linear, branched, or cyclic alkyl; iii) substituted or
unsubstituted phenyl; and iv) substituted or
unsubstituted heteroaryl; Zis a unit having the
formula: - (L)rRI Rl is cquen from i) hydrogen; ii)
substituted or unsubstituted Cl1-C6 |inear, branched or
cyclic alkyl; iii) substituted or unsubstituted aryl;
B e A SR A h TR fod R, e
inflex 19 G 1larli nki ng unit chosen from i)

-C(0)NH C(R5aR3b)],,,-; ii) -C(O)[C(R6aR6b)1,-; iii)
-C(0)[C(R7aRM b, C(0)-; iv) -S02[C(RsaR8b)]--; R5a,
BSbmpofRibacc@ing to R1am FrthereiR®RA is metlyReHlt@n&Rd Nethyl, 2,2,2-
i ndependent | y: i -Ca substituted or

) hydrogen; ii). Cl
ITH O REAL Phsay 4-Hherobisnyb A ke RBidohsy . (4methyl-

é&@&wghéﬂy@%eﬁ{ﬁ,%Hﬁg&ﬂdﬁ-ﬁ%gﬁtl;,4]i))¥9zn§’ﬁgﬁ f iﬁaﬁgmﬁr

unsubsti t'ut ed "heteroCyclic rin V) subStituted or
imidadod-th it and 2 eetlyl b egl-4-ymgthyl. t he index n is 0 or 1;
the indices w, x, y, and z are each i ndependently from
1to 4. 2. A compound according to Claim1l1 wherein R
hanipoend lving the fdfla: 3. A conpound according to O aim
2 wherein R2 and R3 are each hydrog or substituted
or unsubstituted Cl1-05 |li near, bra¥c desor cyclic

al kyl. 4. A conmpound accordj ng & m3 wherein R2
IS chosen fron1nethy§upcq n- propyl, iso-propyl,
n-butyl, iso-butyl, sec-butyt, amd tert-butyl; and R3

i s hydrogen. 5. A‘@%npahnd acc%rdi%g to daim4
wherein R2 is nmethyl ol ethyl. 6. A conpound according

Wlerelnal 'nis 2 subreitudéd orRR@sibstititdaHeickasi-A dinAchokds wosd: 1 t ut ed
phenyl and R3 is hydrogen. A conpound according to

7.
& ai nl-2:3vhietrazol Led apd 1.2 dwktetragnl Syl avigs egespeetinedgrmulae:

heteroaryl and R3 is hydrogen. E
N.:_- ""'N

S=N <
—2— I Il

ii) {1,2,3]triazol-4-yl, [1,2,3]triazol-5-yl, [1,2,4]triazol-4-yl, and [1,2,4]triazol-5-yl

having the respective formulae:

H H
_ / NH - N"‘N =N _ N\Nﬁ,
§_<1‘:I;1\14 ; _3—&/&; _g_N\,—/f[*lJ; §_<\NJ ;
iti)  imidazol-2-yl and imidazol-4-yl having the respective formulae:
N
- J’i] NH
§—<§ | . ‘3_(/1\; :

iv)  pyrrol-2-yl and pyrrol-3-yl having the respective formulae:
N
_ _ / NH
s~ "

V) oxazol-2-yl, oxazol-4-yl, and oxazol-5-yl having the respective formulae:



141 8. A conpound according to Caim7 wherein R2 is a
heteroaryl unit chosen froml, 2,3,4- tetrazol -hyl
,1,2,3,4-tetrazol -5-yl, [1,2,3]triazol-4-yl,
[1,2,3]triazol-5-yl, [1, Z,ﬁ friazol -4- yI,
[1,2,4]triazol-5-yl, pyrrol =2-yl oxazol 2-yl,

oxazol - 4-yl, oxazol -5-yl, |soxazol yl,

i soxazol -4-yl, isoxazol 4]oxa azoI 3- vyl,

[1, 2, 4] oxadi azol - 5- yL :ﬂ;é - 'M

furan-2-yl, furan-3- y eng

t hi ophene- 3-yl, |soth|azol 3- yI |soth|azol 4-y|,

ivEot hiisaxarlol-S-y;lf,I isoxtabolatz| arﬂ-iydx,azctllfﬂ wdaking thd respective formulae:
[1, 2, 4]t hi adi azol - 3 yI 1 2 4]th|ad|azol 5-yl, and

[1, 3, 4] thi adi azol - g ac dﬂﬂlng to
Cl ai m 8 wherein R2 i e@he e- 1 é_*i/J

t hi ophene-3-yl. 10. A conpound accordlng to’Claimi1

W T eif 12, R dradiatNS-fland Pl 5 4]dkhdiazbl-5- yﬁh@@ﬁ@ﬂ’t@ Rébpective formulae:
according to Claim 10 wherein R4 is hydrogen or

substituted or unsubstit r, branched,
or cyclic alkyl. 12. A Cgﬁﬁgugz Cg_ﬁiang to Caim1ll

mhereln R4 is chosen fron1nthy1 et Ayl ; n-propyl,
i.505b .sec-butyl, and

Vul P?%#ma ﬁﬁﬂéﬁﬂ%@ﬂﬁg&pﬁt 'ﬂ '13. A conpound

accordlng to Cdaim1l2 mhereln R40 met hyl or ethyl.

14. A conpound according to kﬁo wherein R4 is

substituted or unsubstituted phenyw'and R3 is

hydr o 15. A conpound according to Caim 10 wherein

Re) |s%ymbgﬂﬂﬁmdémmb3Yhhﬂmb§h¢ﬁﬂwﬂthﬁmmubaryl 142
16. A conmpound according to a|n115 wherein R4 is a
heteroaryl unit chosen fr _ééiﬁ 4‘/t razol - 1-y1
,1,2,3,4-tetrazol -5-yl, 4 yl,
[1,2,3]triawl-5-yl, [1, 2 4]tr|azol 4 yi,

X1, 2, Midpheazdid SHMmophmedﬂyﬁtavﬁrgyhc respactazidimdlayl |

pyrrol -2-yl, pyrrol-3-y ox%zol 2-yl, oxazol -4-yl,
oxazol -5-yl, isoxazol - 3 y Spxazol # &Syl ,
i soxazol -5-yl, [1,2, 4] oxadi agal-3

[ 1, 2, 4] oxadi azol -5-yl, [1,3, 4] oxadi azol 22-yl,

fx9r anisdthydzol-5.191, aébﬂﬁaz)dl—ﬁt 11 Bh@RBBRoI25-Y having the respective formulae:
t hi ophene- 3-yl, |soth|azol 3 yI i sot hi azol -4-y

i sot hi azol -5-yl , th| azo ¢4%ﬁN

t hi azol -5-yl, [1 2, 4] hﬁ@dsaz

[1, 2, 4]t hi adi azol - 5 yI and [1, 3, 4¥th|ad|azol 2- yl.

A rdi .
) op OISR RADLA 00 155130 ol MERELA Bl

according to Caim t he $ rmula: R6 is

i s hydrogen, substréutédlgr%unéﬁﬁ§t+ phenyl and

substituted or unsubstiiuted hétenoar Fhﬁﬂlndex X
compound accor di ng to Q

Y efln2 ﬁdthlﬁil%qtésté A £ ot riatigaol- 330 hpvins Qﬁﬁ%wftwe formulae:
3-fl uorophenyl, 4- quoroph@nyI 2, 3-di fl uorophenyl,

3, 4-di f 1 uor ophenyl , fT hEFyI

2- chl orophenyl, 3- chlo SEﬁ@ny 4-Ght or ophenyl,

2, 3-di chl or ophenyl, 3, 4- dlchlorophenyl

3aif hetieriatyd 0ol beRitutioRs dhpskmoonpheny|l ,  3- hydr oxyphenyl ,
4- hydroxyphenyl, 2-nethoxyphenyl, 3 met hoxyphenyl ,
& et hoky ﬂunemybran@ne@-and |letchdi§Wp henyl ,

3, 4- di net hoxyphenyl, and 3, dlrnethoxyphenyl. 20. A
conmpound according to Caim19 wherein R has the
formula: R2 -< | SR3. 21. A conpound according to
Claim20 wherein R2 is nethyl or ethyl, R3is
hydrogen, and L has the forrmula -C(0)CH2-. 143 22. A
compound according to Caim20 wherein R2 is nethyl or
ethyl, R3 is hydrogen, and L has the fornula

- C(0) CH2CH2- .




40.

4].

42,

23. A conpound according to Claim 19 wherein RI has the
formul a: 24. A conpound according to Caim 23 wherein
R4 is nethyl, ethyl, phenyl, thiophene-2-yl,

oxazol -2-yl, and isoxazol-3-yl; and L has the formul a
-C(0) CH2-. 25. A conpound afgordlng to Caim23 wherein
R4 is nethyl, ethyl, pheny t hi ophene- 2-yl,

t hi azol -2-yl, oxazol -2-yl, and isoxazol - 3- y1 and L

HE° o Al s QBB ffinfyrorpound according

ﬁbsubsﬂmhm&d@fhm@émmamyhmnnmnd sai d substitutions
chosen g1_i,) Cl-C6 |inear, branched, and cyclic
kyl_cﬁ)?‘ ’saﬁfﬂstltut ed or unsubstituted phenyl and
bpnzyuNHcEnysubstltuted of unsubstituted heteroaryl;
q& ; and NHC(0)R9; R9 is Cl-C6 |i near and
Br a?rféh ellingargnd braxchessalkyl €3Co linear spd hranehed alkosyyor or -

0: L,
N“E‘W%”?%'r is osdntrdi B560ed B SHOAGRG ERLY
aaamﬁﬂihMmmﬁmnu sald Rl substituted or unsubstituted

eter unit is substituted by an al kyl unit chosen
ron1ﬁ%#%§? et hyl, n-propyl, isopropyl, n-butyl,

iip 0- butiblituted®e uﬁ’iﬁbyﬁtuteéﬂﬂ-dﬁ%bm'blb&’ﬁﬂdhed Zﬁcﬁciﬁcmmund
according to Ca 6 wherein said RI substituted or

tiRs ubgibstityted @r Hﬁ@ﬁ%@? phepylstands substituted by

bstgLngﬁtg d {e g[% 1144 phenyl and benzyl,
pheny nzy sti'tutions are chosen from

oneor nor e: |)halogen,||)Clc3aIkyI |||)ClCS

x AN . v. - N

Bind dekoidiiath hiimha skt SRR b ed
ﬁétbx)()'aryl afkt isAubdtititedPgardgRAr@ittPoden [{okrtinBihyl eﬁhﬁ}ﬁ nrdbyl, iso-
said Rl substjtuted or unsubstituted heteroaryl unit
pEopyly Bsb&lntlsuffeautwy sec-putylpaderititylhavi ng the fornul a
-C(0)R9; R9 is chosen from nethyl, methoxy, ethyl, and
et hoxy. 30. A conpound accordi ng to Gl aim 26 mhereln
é\aaommln(t@msltdmgmﬁalm3%mbubstsmdlk sdbduett@i@”amwbsumad

ni t h
b%ﬁ%%{ﬁ El% elgsn%%cﬁ%é ksﬁk\te%oa%%s#y mnﬁgpﬂe&ye’lnd eﬁﬂl said
ehdigkand Heﬁzytl ststisitionaund cheveh filot ¢h¢\or midks: A conpound
%ccorglng to daim1l having the fornula: R2
i) Ci-C; alkyl; . Ca
iii) C;-C; alkoxy;
iv)  —CO.R!'; and
v)  -NHCOR'Z
wherein R'! and R" are each independently hydrogen, methyl, or ethyl.

A compound according to Claim 39 wherein said R' substituted or unsubstituted
heteroaryl unit is substituted by a carboxy unit having the formula ~C(O)R’; R’ is chosen
from methyl, methoxy, ethyl, and ethoxy.
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K) R3 O 0 HO N I ea wherein R2 is nethyl or ethyl,
i s hydrogen, R6a is chosen from phenyl,

2-fl uorophenyl, 3-fluorophenyl, 4-fluorophenyl,

2, 3-di fl uorophenyl, 3, 4- d|fluorophenyl 3, 5-

di f | uor ophenyl , 2-ch|oropﬂéﬂ 3- chlorophenyl,

4- chl or ophenyl, 2, 3- dlchlorophenyl 3, 4-

3 hougeReBle o Sl SR UREE A Gl

Bet&'ehﬂybmylpis etibsltltutéti- Bye:irfmmylﬁ heain h:tv,mg?th@ formula -NHC(O)R?; R® is
ST R I, 0y SoRS M DRYh RO Ry | or

ethyl, R3 is hydrogen, R6a is chosen from
3- nethyl- 2, 4- oxadi azol -5-yl , thiophene-2-yl,
Arfogprenracgording te Kilaimal9-wheyein R i chpesin fipny fi-(methoxy-

R e Rt A e Ry

hethioryg 2 tdxeethgl)ui/-dndol- 3@4]oxazo®2@1 I—I;(ZNnEtﬁaxypherryé)onadaﬂ-my?o 5-

ﬁﬁk?—itﬁrrfhn&qﬁsﬂaﬁwﬁni herdleibi BRI S bpheny!

éarf)é AARIXMbo]-22 135-g3 el f?lﬁﬂgﬁ dx,azol-z yl, 5-(4-phenyl)-oxazol-2-yl,

|f uor op hen ophen

AR 8 AST R Ao Sl A TIPS
§,§.@?CE4 BLABIEON 52 -G G ORDER v, S-omethay.

usnzhl;}tﬂiazﬁlybhb ﬂy(B-meﬁhmphnmeima‘:nM -yl, Iﬂndm{(#}ﬂnylpbmlwﬂ)-thlazol-}
nmet hoxyphenyl, 2, 3- di net hoxyphenyl,

@'4 dlnethoxyphenyl and 3, 5-di net hoxyphenyl. 34. A

compound accordlng to Claim1 having the formul a: R6a

wherein R4 is neth et hyl, phenyl, or
ffoBpRRkacoording t lms39cwftb‘§@a ﬁf‘\r/hpgenr%{nhwethyh cthyl,
oo L dFhi%bhenk Rl phene-2-y|, t hi ophene- 3-yl,
é% ééo -3$1%ﬂth|5E%Hml t hi azol - 5- yl,
oxazol - 2- yI oxazol - 4- yI oxazol 5-yl, and
xazol 146 35. A conpound accordlng to daiml

ﬁa nﬁﬁmgk:q%ﬂf R2 0O wherein R2 is chosen from
(@I{h;{lz (S)e([4|?l§khyltlﬁmmlly,l) Mplﬁémiymb&?]laﬂncﬁﬂchyl]ﬁﬁ3n)irl$sulfam1c acid;

h f
42(%%2 nrﬁégjrdthg,rq%gp¥ﬂ )o?p{,?ehgﬂtg)r&?h%&'lpﬂrcgtrgn@Fdoietgyijphenyl-sulfamlc
thlazgﬁd4 yl, thiazol-5-yl, oxazol-2-yl, oxazol-4-yl,
oxazol -5-yl, and isoxazol-3-yl. 36. A conpound

60 doRd A ihylthiazpla?-iwl)L2-RaiP-fuprethenylincetamido)ethyl)phenyl-sul famic

acid;
(S)-4-(2-(2-(2,3-Difluorophenyl)acetamido)-2-(4-ethylthiazoi-2-yl)ethyl)phenyl-sulfamic

N-
R3

acid;
(8)-4-(2-(2-(3,4-Difluorophenyl)acetamido)-2-(4-ethylthiazol-2-yl)ethyl)phenyl-sul famic

acid;
(S)-4-(2-(2-(2-Chlorophenyl)acetamido)-2-(4-ethylthiazol-2-yl)ethyl)phenyl-sulfamic

acid;
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R2 0O wherein R2 and R3 are each independently
hydr ogen, nethyl or ethyl; Rl is chosen from phenyl,
2-fl uorophenyl, 3-fluorophenyl, 4-fluorophenyl,

2, 3-di fl uorophenyl, 3,4- difluorophenyl,

3, 5-di fl uor ophenyl , 2-ch|ogﬁphenyl, 3-chl or ophenyl ,
4- ehl orophenyl, 2, 3- dichlorophenyl,

3, 4-di chl orophenyl , 3, 5-di chl orophenyl,

T R R e R oty R ot
2, 3- degi#t hoxyphenyl , 3, 4-di net hoxyphenyl, and

3..5-di 0 h l.. .3Z.A.C ound havj n romul ar. .
TR B e df S RSBy gatgie ey e itamic
| i neagci@f branched al kyl, or thiophene-2- yl; R is
substituted or unsubstituted Cl1-C6 |inear, branched or
dytHi(&-(HEfyithiazal 27yI3gH3 (2 teatieaxyphenyhaetamifle)gthybphgnyl-sulfamic
or sufggituted or unsubstituted heteroaryl rings, the
index zis 0, 1 or 2. 38. A conpound according to

Syt {2-BA-Etttytthaizol - 2R¢ )29 2 (B inathgx yphdénfy] ) aetamide Yathlyl) plenipldul famic
2,2,2- .trifluoroethyl, phenyl, 4-fluorophenyl,
4- acefdfi dophenyl, (4-nethyi- carboxyphenyl)nethyl,

:?(S)iﬂfiiili(\cv-@ﬂ@r_itﬁ}fhiolme?l}-‘l[(Q]ﬂh@mﬁﬂ;&ﬁﬁﬁi&rﬁdcﬁeth&l,)phcnylsulfamic acid;
1-nmet hyl- 1H m dazol - 4-yl

, d
(Dhi2 tyBrrPpdhoaphany haictyridond (hetbitistohd bRy  he

for mulgs Aol 24i¢: S, HO NH R wherein Rl is a
substktdvgﬁlor insubst i t ut ed heteroaryl unit chosen

et (2-(2)(2,32DBnathaxaphaybbcetanyido)ar(#-ethylthiazol-2-yl)ethyl)-

1,2,3 é-tgtﬁazol-%ryl havi ng the respective formul ae:

¢ NN P K0 Tl.mcaf 72,3]triazol -4-yl,

(9, L(B3t 3Lcolophenyl) propdnaidd)t 1-{4ehyltazl-2-y@ethyl ) phenyl-sulfamic
[1,2hé%éyiazol-5-yl havi ng the respective fornul ae:

N- 5- -

(S8)-4-(2-(4-Ethylthiazol-2-yl)-2-(3-(2-methoxyphenyl)propanamido)ethyl)phenyl-
sulfamic acid;
(S)-4-(2-(4-Ethylthiazol-2-y1)-2-(3-(3-methoxyphenyl)propanamido)ethyl )phenyl-
sulfamic acid;
(S)-4-(2-(4-Ethylthiazol-2-yl)-2-(3-(4-methoxyphenyl)propanamido)ethyl)phenyl-
sulfamic acid; . s
(S)-4-{2-[2-(4-Ethyl-2,3-dioxopiperazin-1-yl) acetamido]-2-(4-ethyithiazol-2-
yl)ethyl} phenylsulfamic acid,;
(S)-4-{2-(4-Ethylthiazol-2-y1)-2-{2-(5-methyl-2,4-dioxo-3,4-dihydropyrimidin-1(2H)-yl)
acetamido]ethyl} phenylsulfamic acid; and
(S)-4-f2-(Benzo[d][1,3]dioxole-5-carboxamido)-2-(4-cthylthiazol-2-yl)ethyl]-

phenylsulfamic acid.

A compound chosen from:
4-((S)-2-(2-(2-Chlorophenyl)acetamido)-2-(2-(thiophen-2-yl)thiazol-4-
yDethyl)phenylsulfamic acid,;
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iii) imdazol-2-yl and i m dazol -4-yl having the
respective fornmulae: (NH; H iv) pyrrol-2-y1l and
pyrrol -3-yl having the respective formul ae: V)
oxazol - 2-yl, oxazol -4-yl, @%ﬂ oxazol -5-y1 having the
respective fornul ae: 148 vi )i soxazol - 3-yl,

i soxazol -4-yl, and isoxazol -5-y1 having the respective

(NP pentisheb s A Aol oty

| azo spect’i
c) N P uﬂmﬂﬁmucamd viii) [1,3, 4]oxad|azol 2-y1

e e e

thlopﬁ@ e-3-yl haV|ng the respective fornulae XI)

ﬁg@?ﬁz @Ed-cﬁroydpheﬁﬁ Jﬂaﬁéﬂﬂdof‘zxé (ﬁﬂ%h&é@?ﬂﬂﬁ% 25-y1

respecti e formul Iazol - 2-yl,
thlazﬁﬂﬁhﬂ9ﬁﬁaﬁ@u¥¥mﬁ2@ﬂ 5- y1 haV|ng the respective

f401(5)2-#L(3-Fluorophenyl)acetamide]-2-[2-(thiophen-2-yl)thiazol-4-
yl]ethyl} phenylsulfamic acid;
(S)-4-{2-[2-(2,5-Dimethylthiazol-4-yl)acetamido]-2-(4-ethylthiazol-2-yl Jethyi} -
phenylsulfamic acid;
(S)-4-{2-[2-(2,4-Dimethylthiazol-5-yl)acetamido]-2-(4-methylthiazol-2-
ylethyl} phenylsulfamic acid;
(S)-4-{2-(4-Ethylthiazol-2-yl)-2-[3-(thiazol-2-yl)propanamido]ethyl } phenyl-sulfamic
acid;
(S5)-4-{2-(4-Ethylthiazol-2-yl}-2-[2-(4-cthylthiazol-2-yl) acetamido]ethyl} phenyl-
sulfamic acid;
(S)-4-{2-[2-(3-Methyl-1,2,4-oxadiazol-5-yl)acetamido}-2-(2-phenylthiazol-4-
yDethyl} phenylsulfamic acid; and
4-{(S)-2-[2-(4-Ethyl-2,3-dioxopiperazin-1-yl)acetamido}-2-[ 2-(thiophen-2-y1)thiazol-4-
yl]ethyl} phenylsulfamic acid.

A compound chosen from:
(8)-4-(2-(2,3-Diphenylpropanamido)-2-(4-ethylthiazol-2-yl)ethyl)phenylsulfamic acid;
(5)-4-{2-(4-Ethylthiazol-2-y1)-2-[2-(2-methoxyphenyl)-3-phenyipropanamido]-
ethyl)phenylsulfamic acid;
(5)-4-{2-(4-Ethylthiazol-2-y1)-2-[2-(2-fluorophenyl)-3-phenylpropanamido}-
ethyl} phenylsulfamic acid;
(S)-4-{2-(4-Ethylthiazol-2-yl)-2-[2-(3-fluorophenyl)-3-phenylpropanamido]-
ethyl} phenylsulfamic acid;
(S)-4-{2-(4-Ethylthiazol-2-y1}-2-[2-(3-methoxyphenyl)-3-phenylpropanamido]-
ethyl} phenylsulfamic acid;
4-{(S)-2-(4-Ethylthiazol-2-yl)-2-[2-(3-methyl-1,2,4-0xadiazol-5-y1)-3-
phenylpropanamido]ethyl} phenylsuifamic acid;




I -<Ns);-i-ON, and xiii) [1,2,4]thiadiazol-3-y1l and

[1, 2, 4]thiadiazol -5-y1 having the respective fornul ae:
S,NSNJ; N ; said heteroaryl unit substitutions
chosen from i)Cl-C6 |inear, branched, and cyclic

al kyl; 149 ii) substitut%% or unsubstituted phenyl
and benzyl; iii) substitut 3 of unsubstituted
heteroaryl; iv) -C(0)R9; and v) -NHC(0)R9; RO is Cl-C6
| i near and branched al kyl; Cl1-05 |inear and branched
al koxy; or NHCH2C(0)R19; RI9 is chosen from hydrogen,
met hyl, ethyl, and tert-butyl; R4 is a unit chosen

¢ . . e , _ . o

(9| yioge L L SO bbb T ph b i ac

$DE(2- [k thyllthoazolB U3 5-tethyth 4 pixehgrlanamidd)ethy)) phenyl-sulfamic acid;
bst. ti het . 40. A

B D et Aol PGP R b O

uns ubgthi/ a2 et ¥lyldifafnid cigubstituted by an

al kyl unit chosen fromnethyl, ethyl, n-propyl,

(Dot iy(2,3-BipehgrPheSd-argultangmsdarr Grethiihinzol-2-

tert-Pﬁaggi%ﬁ%r@gﬁgg?gﬁgd according to Caim 39

wher e Ituted or unsubstituted
Bt { >et-Tthylimatoli2syl s 2ipd-oro-dt(pyridiy-2syl st antmideditioy] } -

unsubst it uted phenyl and benzyl, said phenyl and
benzyPﬁeﬁggﬁ?‘?%ta]c@hs are chosen fromone or nore: i)

SY-2g2M-(2,3-DiksbirdBenad [kl 1, 4]didxin-6-51)-43x sHuke@iidol-2)(4-ethylthiazol-
- CO2R11; an% v) -NHCOR12; wherein RH and RI 2 are each
indep%ﬁ@@ﬁ@1?h%?@Wgﬁﬂﬁfmﬁgthyl, or ethyl. 42 A
A e i ) 2 4 AR D R MR pheny-sulfamic
subst g¢idit ed by a carboxy unit having the formul a

- : I s chosen f h h thyl ...and_ ..
DLt S RO R el VB B i
‘ﬁ*ﬁ-@-@-B]ﬁiZ@luRid@kﬁD@TL%thjdﬁﬂﬁopg-yge&ybpﬁeinylalhﬂitdnﬁc acid;

el eroqar ynit | ubst]tute an amgde unit havin
f‘h@&?-gr(%tyﬁt%ﬂt %yﬁé—é@ﬂ@c&lw%énow%nh%@ﬁ%ap-z- )
et hoyurefbiatlyl) bR fardi€acid; RHE Y! . and tert-butoxy.
4-{(S)-2-(3-Benzylureido)-2-[2-(thiophen-2-yl)thiazol-4-yl]ethyl } phenyl-sulfamic acid.

A compound chosen from: ‘
{4-(S)-[2-Phenylmethanesul fonylamino-2-(2-thiophen-2-ylthiazol-4-
yl)ethyl]phenyl} sulfamic acid;
4-{(8)-2-[(2-Methylthiazol-4-yl)methylsulfonamido]-2-[2-(thiophen-2-yl)thiazol-4-
yl]ethyl} phenylsulfamic acid;
{4-(S)-{2-Phenylmethanesulfonylamino-2-(2-ethylthiazol-4-yl)ethyl|phenyl } -sulfamic

N

acid;
(S)-(4-(2-(2-ethylthiazol-4-yl)-2-((3-methox yphenyl)methylsulfonamido)-
ethyl)phenyl)sulfamic acid;
(:5)-4-{[1-(2-Ethylthiazol-4-y1)-2-(4-sulfoaminophenyl)ethylsulfamoyl Jmethyl} -benzoic

acid methyl ester;



50.

44. A conpound according to Caim39 wherein Rl is
chosen from 4- (et hoxycar bonyl )t hi azol - 5-yl,

4-[ (2- met hoxy- 2- oxoet hyl ) car banoyl ]t hi azol - 5-yl ,

541- N-( 2-

met hoxy- 2- oxoet hyl ) - 1- H i n¥1- 3-yI i oxawl - 2-yI

5- (2- net hoxyphenyl ) oxazol - 2-yl, 5-
[(S)-1-(ten-butoxycarbonyl)-2-phenyl et hyl ] oxazol - 2-yl ,
544- (et hyl car boxy) phenyl ] oxazol - 2-yl ,

RSk @-{2?&2 BthyithieratyhyIpR 4 r-alettdd ) F-imidazol-4-sulfonamido)ethyl ]-

> (4- phgimaraget - 2-y1

(%) g:i h@ué@wg%q t cﬁ 4o¥1f%y( ,P 2- tgljlgorocthylsulfonanudo)—
f | uor S phenyisnlfames ac; y| |
."_(4-((2 (ﬁwﬂylfﬂeu@[sumw&é)m @Z@hm&eyﬂ-z yl)thiazol-4-yl)ethyl)phenyl)sulfamic
nejhoxybenzyl )t hi azol - 2-y
a | -
44%?319'?5@@8% atheses (ﬂ?‘)P‘iﬂnaz hisgolctygbyiphenyDsulamic
accordéidg to Claim39 wherein R4 is chosen from

YIS)L@A/ 2-(3enHauiL ro@yghwfaﬁﬁdfd -2-RO@RYphen@0¢)thiazol-4-

t A d ch

%0?1 %ﬁfé HCPXD% %mﬁ %ccl)&;z)glunz V1) oo 2r ohmenyl acet I am
i( JEEZh()slrl’]/I gh%,,mdglmdfca%ﬁ{tpew[bél%xazme sulfonylammo) 2-{2-thiophen-
(S) - 42(y2th{adel=t-hyéthyliphenyl} @ifudicac{d afd- f | uor ophenyf | ace

M&éftlax)nﬂﬂ‘f’ﬂéﬂ Ist [2-(thidph&h-2-vi)thiazol-4
e

(S)-4-(2-(2-(2,3-Di fI uor ophenypacet ami do) - 2- (4-ethyl th
i&srh cﬂn&pmisb:yfr))mhenyl sul fam c aci d;

Sgsff% Q% &%if%?(ﬁ ?f) Pe(g%étﬁ&%ﬁéﬂa@qhmgd(f et hyl t

(S)-4Y $Fdcet ani do) - 2- (4- et hyl t hi azo
1(S)24- %ﬁ%ﬁW#@h@rﬁ#bx@diﬁ)ambmegd)thhazoldaSélylam1no)2 -(2-ethylthiazole-4-
(8)- 4y()%€{%rl§ﬁgmﬁ@m&nyl )acetam do) - 2-(4-ethylthiaz

o SR DBk BaRGy S 1 5y pac
etgam B't[;%f tHigpol ﬂéﬁlﬂkﬂiﬁ}%}sﬁl@m%@ég B p

@s)s)2-(32€2¢ Meﬂibhyﬂht:hyl}ma:kol-z-ﬂémnﬁ) g 42 pikthythaxlyphenyl ) a
cet am,ggh b gl fam c aci d;

S@r‘ff%gf@fﬂé ﬁ?ﬁéﬁ YC%rﬁ?rin}# phergatloRadore S SThRRG Y B2

( S) - 4methyt thwmlﬁﬁmlhﬂwbphwlsy@n@ae@l, pheny! pr opanani do)
@@@Wﬁﬂibi)&ﬁib@nﬁﬁﬂﬁnyl)oxazole- -ylamino)2- (2-methylth1azole-4

(5) 4 Q_ xyphenyflacetan1do) 2-(4-ethyl
t ii ;i%ég sulfan1c éﬁ

flsx Bz @@w&la@l%ﬂr et hyl
th|aszaBﬁy@Enﬂyﬂ&nu@hnmylsulfan1c aci d;
(H)4-o- ﬁ(ﬁa@é @rymQs@nkamﬁ@@ea%skﬁbno%ﬂ{ﬁypﬁ&{ymﬁmc
azol - 2l pet hyl ) phenyl'-sul'farnic acid
(S)- (4 Et hyl t hi azol -2-y1) - (3 2- nethoxgphenyppr
4 @m9P})1@F?éﬁS7‘F-§Df2f@rﬁ3r}n%th¢¥YP enyl)thiazol
(S)-4ﬂ@&ﬂ@¢ﬁﬁﬂhﬂkﬁﬁmﬂﬁmheﬁm&l) 2- (3- (3- et hoxyphenyl ) p
r opanam do) et hyl ) phenyl sul fam ¢ aci d;
(S)-4-(2-(4-Ethylthiazol-2-y1)-2-(3-(4-nmethoxyphenyl)p
r opanam do) et hyl ) phenyl sul fam ¢ aci d;
(S)-4-{242-(4-Ethyl-2, 3-di oxopi perazin-|-yl)
acet am do] - 2- (4- et hyl t hi azol - 2-
yfl et hyl } phenyl sul fam c aci d;
(S)-4-{2-(4-Ethylthiazol-2-yl)-242-(5-methyl-2, 4-di oxo
- 3, 4-di hydropyrim din-1(2H)-y1)
acet am do] et hyi | phenyl sul fam ¢ aci d; and
(S)-4[ 2- (Benzo[ d] [ 1, 3] di oxol e-5-car boxam do) - 2- (4- et hy
|t hi azol - 2-ypethyl ]- phenyl sul famc acid. 47. A
conmpound chosen from
44(S) - 2- (2- (2- Chl or ophenyl ) acet am do) - 2- (2- (t hi ophen-2
-yQ hi azol - 4- ypet hyl ) phenyl sul fam ¢ acid; 152




4-

(S)-2-(3-Phenyl propanam do) - 2[ 2- (t hi ophen-2-yl)thi azol

-4-yl] ethyl} phenyl-sulfamc acid; 4-

{(S)-2-(3-(3-Cnhl orophenyl ) propanam do) - 242- ('t hi ophen- 2
-yQ hi azol -4- yl]ethyl}ph %I sul fam c acid; 4-

{(8)-242-(3-Fl uor ophenypacetan de] - 242- (t hi ophen-2-yQt

hi azol - 4- yl]ethyll phenyl sul fai nic acid;

(S)-4-1242-(2,5-D msthylthl azol -4-yfl ac

F{]%ﬂ;@ﬁi;pyﬁq)ﬁrep)g@;a&olhi ?{12)02 (4- (4—ﬂ1!0roph|gr)1/}|d;thlazol 2-

(S) - 45 l[ﬁgﬂn% §tRy ﬁph@l?ﬁﬂﬁﬁﬂl& hii@zol - 5-ypacet am do] - 2- (4- e

t hyl t [ azol 2- I’} phenyl sul fam ¢ aci d;

@315)43'@2“—}'@@&1?5( :tamlatzsdﬁ F42methoxgphenyDthiazol-2-

aE:|t gl ? no%etﬁyﬂ;% ﬁatﬁfaannc agldet hyl} phenyl -sul fam c

NS4~ @chtnypﬁtﬂyuhﬂlafulazﬁ) 22423 }- dﬂﬁﬁrnlﬁlfmﬁylb’tyhmazaz ol -2-y
1) acefam sul fam ¢ aci

( )S) - 43’%?4‘23?%3[ &R@F@Eﬂ’%ﬁc acidhy adi azgl 5- ypacet ami do] - 2-
S@:@@em 3tREtRSSbedy RSO i BRAOYE 1Lk AdPr6pyRhlsol-4nd

{ (S) - 2¥ethylpherylgulfami®acidiox opi per azi n- 1- ypacet ani do] - 24

i@({f 156" ﬁﬂ%ﬁuz}éﬁf b BZsz -ﬁ]fo%&%n?ﬁbﬂéﬂﬂ)Qﬂ?%&oﬂlZf-ﬁ%g;l-QH-

ound
(S)- 4{1(,241t12a23}el:3 pﬁen‘bhﬂrcmpﬂnﬂﬂfﬂlﬂm);teﬂ (4-ethyl thiazol -2

((‘é)'l:ﬁziE {QJ E3h l S%I{‘F% é 23/115131121&91 -C A2 RsYy afy@ﬁlyﬁol-é-

- phenyljgh@pdeaytisdifimic acid; et hyl ) phenyl sul fam ¢ aci d;

%S%Sm éfgpﬁﬁgw%@fegﬁ ek AhEr bRl D) >
(S) - 4yDahgidpHechhlphltimiaacd; 2- y1) - 242- (3-f | uor ophenyl? 3-
Tt T T

phenyl]ah;ﬂpptmyllsﬁlﬁa]mxc acid; et hyl | phenyl sul fam c aci d;
R e e e cel S B
aci d; yl)étﬁjﬂ}phenylsulfamw acid;

(b R RO bioah ARl A gty X0 teRIRRGA A anm

(S)- 4yK)&hfl§1p1Eh§alyﬁlfdmmamH_ 2-y1)-2-(5-net hyl - 4- oxohexana
AT TTTEEE LT e —

[1, 41gl)e1h§d§)phmﬂsylfe)rmdamﬁpbut anam do] - 2- (4-

?%)4%%% Ze(r)llylthzla%/ofl I2 aer})) P! fﬂf eny Ma%? £ yl?eccﬁjg}ph{e%)l sﬁffarmc
- Di netdidxyphenyl) - 4- oxobut anam do] - 2- (4- et hyl t hi azol -2

@)%ﬂ‘ﬁ‘fﬁ‘%ﬁ%?ﬁ?@%ﬂkm%oﬁ | Hamino];2- 2 phenyithiagol

) but agBethdoplenigulfamic acid; phenyl sul f ami ¢ aci d

%%%ﬁ%‘i%%éé@ﬁ%?ﬁ@%%ﬁ%ﬁ%ﬁ%—%[ﬁJ(fﬂko%Bw-zf&lﬂlﬁéz‘oi‘-aPX°

2- yf | ghlethyll pieaplgulénit acidi ¢ aci d;

(12480 BB ORI akoRi 4! 1 2

yl)ethyl]phenylsulfamic acid;

(S)-4-[2-(5-Phenyloxazole-2-ylamino)]-2-(2-phenylthiazole-4-yl)phenylsulfamic acid;



51

52.

53.

aci d;

(S)-442- (4- Et hoxy- 4- oxobut anam do) - 2- (4-et hyl t hi azol -2

-yfl et hyl] phenyl sul fam ¢ aci d;

(S)-4-(2-(3-Benzyl ureido)- 2 (4 et hyl t hi azol - 2- ypet hyl)

phenyl - sul fam c aci d;

4-{[(S) - 2-(2- EthylthlazoI-4-y1)-2-(3-(R)-1nethoxy-l-ox
3- phenyl pr opan- 2- yQur ei do] et hyl | phenyl sul fam ¢

aci d; and

4S3-4-IR-[3-(¢-3xcBaniddphemildei okt 2-ylatind gh@rplizaylthitdoieasol - 4

f¥LL$§P&L%EP ¥mué$&J§HH° acid. 49. A conpound chosen

?ﬁ((@&ﬁ%z%sﬁwoma@maﬂoﬁ@wlm@oz (Zrﬁ}%nyllﬂh%reem 2-yl
1 azo

enyl }sul fam c aci d;
{(S)-¥ ﬁX}Flt sigﬂﬂl d4-yoret hyl sulfonam do] - 242- (th

|4ogqs)enf52(3yﬂ4)etmkmhy1§oxazol- -yliin]rRY-DY {2- iy -3 Ll il hd ofe-4-

aci d

{448)XH“EH@HVW%@W#@H@§EQTonyIatnlno 242- et hyl t hi azol - 4
(%ﬁ%ﬂ;@ld Dhﬁétwlhyﬁ?igém la&ﬁh(%z 222(1’1§th ltltuﬁzole 4-h ) et
i az y1) - - met hoxyphenyl ) ne
hyl suV‘f)%ﬁﬂiH%&B’ﬂS‘}ﬁamm ‘?h”yﬁ) phenyl ) sul fami ¢ aci d:
( (:]S)-léféfz-{(‘[fl-l:}yeﬁyxl Eianmbﬂnglwﬂmidﬂ-zyylamlﬁﬁﬂzwlﬁfeﬂ@[thl ﬁ@(ﬂban)llg)dre
t hyl su t nzoic acid nethyl ester
(S)-4X§?‘FQ?%FMF‘{I%‘}Z6‘§4 y1)-2-(1-net hyl- 1Hi m dazol -
4- sul f onam do) et hyl ] - phenyl sul fam c acid; 4-
%#?242- Thio hen-2-yCIhiazol-4-y1]-2-(2,2,2-trif|uor
et hyl | phenyl sul fai ni ¢ aci d;
@3- ( Zoﬁqodsremrb mhbqlirrdu hdocontung wa)laiz [, Z)r@tphammhamcﬁﬂjydtc):bﬁtable

i azol phenypsul fam c acid
(4- (23% Fé% hyl sul f onam do) - 2- (2- (t hi ophen-2-yl)th

Bazol ede gmnmrhyckc)milamny)f ysuérkam ¢ aci d;
1S) - (4- 12- ( 3- Phenyl propyl sul f onam do) - 242- ('t hi ophen- 2-
ypt hi azol - 4- yl ] et hyl | phenypsul fam ¢ aci d;

(Th¥ ufelef2-comphiatdacterding-td alny off Glaidid- b fof haldipx axinaendnt for

SN Rd  R sty g poes s
FQIB?T_*@H@ 4adoidt syphilio piveudoxsnthéromelasttoi P4g2t'{ distasgivein-elusion,
%R%lo%@géiéﬁ 'cal}éltili ?BMCE‘P&(%Q%L& ldhlfoﬁﬂ" u%eﬁg)vﬂiitié Qnyc'gbacterial
conpound cHosen from  4-

{r(fS)tI{ozs s((Zsisclisspicosypienti hipos ergthprhitodis | ratifcpatinytoli propphieity,
Fag= e aneasd VOTDOL R SEBINGSS SO Bl

oeutrtoitoplasmmasishPest'n damb,gnyppla, optic plts Stargardt's disease, pars plamtls,

@h?iﬁgﬁ%&%ﬂ&@%ﬂg&g% S dl)‘ﬂl]')leé g)r glasm(is)ls _I[I‘ﬁ]l;lm gnc} post-

gtiops, (diseases assomated w1th rubeosis, and prohferatlve

ﬁﬁpl 4-ypet hyl ) phenyl ) sul fam ¢ aci d;
44(S§ 2-(5-( 2- Met hoxyphenypoxazol - 2-yl ami no) - 2- (2- net h
yl t hi azol - 4- ypet hyl ) phenyl sul fam c aci d;

4‘h9 hs@of@tﬁ:ﬂiﬁ%oﬂncf 40?51{11@% Qﬁy&ﬂflgﬁﬁyllé() %OIQHQ&YA LA EE for

@tnggl at41$ea§etﬂhesem-fw@£3rﬁhn)spw@nsel agd Nfcﬁfﬁlﬁe editig; psoriasis,
Qzﬁ%mﬂosﬁsz rﬂcﬁm@tﬂ)uf‘%ﬂ?ﬁ% ahgﬁ)ﬂa% }1 %lfsé’ds@ g no
Iethyp eny

2- et hyl t hi azol e-4- am c
gre tary hemorrhagic telangiectasta, solid or blood bome tumors and acquired immune

Q@ﬁmémggwﬁﬁmﬁg Met hoxybenzyl ) oxazol e- 2-yl am no) - 2- (2- m
et hyl t hi azol e- 4-



54.

55.

56.

57.

58.

59.

ypet hyl ) phenyl sul fam ¢ aci d;
(S)-4-(2-(2-Methylthiazol e-4-yl) 2-(5-phenyl oxazol e-2-y
| am no) et hypphenyl - sul fam ¢ aci d;
44(8)-2-(2-CyclopropylthiazoI-4-y1)-2-(4-(3-nethoxyphe
nyl )t hi azol - 2- yl am no) et ) phenyl sul fam ¢ acid; 155
(S)-4-(2-(2-cycl opropyl thi'azol -4-y1)-2-(4-(4-fl uorophe
nyl )t hi azol - 2- ylan1no)ethylk|henylsulfan1c aci d;

éhlé (159) c%&pgbﬁﬁi LREARNS!th Iaﬁ’nsyﬂlgo 4ol Adan P%ﬁf&&ﬁ@& for

)t hi azol ['am no) et Kyl ) phenyl sul an1c

ﬁeét(r@a’cﬂseﬁ?e cﬁ%@dn‘lﬁﬁr@ Bl dedlind&ele-aftd )f%rbcﬁﬂd{aﬂrsé}%nﬁa,@trf)kéi @bronary
ophenypt hi azol - 2- yl am no) et hyl | phenyl sul fam ¢ aci d
Ry disease( geripBerabtdaanyrhiiseasep tdromatrg hrtdly visamsai no) - 2- ( 2-¢
ycl opropyl t hi azol -4- yflethyl)phenyl sul fam c aci d;
(8)-{541-(2-Ethylthiazol-4-yl)-2-(4-sul foam nophenyl)e

t hyl am nol -2-met hyl -2H[ 1, 2, 4] tri azol e- 3-yl | carbani c
db¢ useapfappmpeyndaccording to any of Claims 1-50, for making a medicament for

2-.1 3- Met hoxyphenypt hi azol - 2-yl ] am no
FoRiating RGBS U1 t i arol - 4 /]

yl ] et hyl ) phenyl ] sul fam c acid; 4-
{(S)-245-(3-N%thoxyphenypoxazole 2-yl am no] - 2- ( 2- pheny

TP BN G i SR SRR £5G b naking o medicgmeny for
vhdchlafHAL eBeriBhiRz Ol - 4- yI]ethyIIphenyIsquatnlc

aci d;

(5)-4-{244- (Et hoxycar bonyl )t hi azol - 2-yl am no] - 2- ( 2- phe
nyl t hi azol - 4- ypet hyl } phenyl sul fam e aci d;

B} ust-dfa-dotppandaichoding2e axoef Clamishii-&0, dor Balgh@ainedicaBent for
2- phenyl t hi azol - 4- ypet hyl | phenyl sul fam ¢ aci d;

proynoting shesrowthef skiarerafbishBagrTNs: azol - 2- yI ami nol - 2- (2- p
henyl t hi azol - 4- yI)ethyI}phermAsquanic aci d;

(S)-442-(4- Phenylthlazol ylan1no) 2- (2- phenyl t hi azo

s Yo o B o R S AL o i g Begieamen; o
ﬁl"f’?‘)s*%%%‘ﬁ?é* i Bl AOEL 4.%% FREE ST R Rob e,

ophen- 2- ypt hi azol - 4- yflethyllphenylsulfanlc aci d;
(S)-4-[2-(4-(thhoxycarbonyl)thiazol-5-y|an1no)-2-(2-p
ssvytpohihd 20 b ehdtmaydutieal hydch gy !;szﬂ.théradSﬂ, havaegy tthe formula:
(S)-442- (5- Phenyl oxazol e- 2-yl am no) ] - 2- (2- phenyl t hi azo
| e-4-yl)phenyl sul fam c acid; 156 (S)-4-

{245- (4- Acetan1dophenyBoxazoIe 2 ylaqlno] 2- (2 phenyl t

hi azol e- 4- yBet hylg phe angt aci d;
44(S)-2-(5-(2,4-D fluor e K /,azo e-2- ylan1no) 2-(2-
phenyl t hi azol e- 4- yBe#dry )NJ eyl sal faani ¢ acid; 4-
{(S)-245-(3- thhoxyphenylﬁpxazol 2-ylamno]-2-[(2-thio

phen-2-yl )t hi azol e- 4- yl ] et hyl } phenyl sul f ani c
whexgin R is chosen from:

(S)-442- (4 6- Di net hyl pyri m dene- 2-y -2-(2-neth
Dhi awpubstimted or unspbgiitpigd heproRyqlis mngahaven&%w& 5t g i ring atorms; or

i hyt EHEEBisEEr HOSCie heAgamaie) ik heine ore s g0 10 rite b

Z is a unit having the formula:

— (L) R

R! is chosen from:



60.

61.

62.

63.

51. Conposi tion conprising: A one or nore conpounds
according to Caiml, or a pharnmaceutically acceptable
salt thereof; and B) one or nore excipients or
carriers. 52.The use of a ﬁﬁﬁpound according to any of
Cainms 1-50, for making a trredi canent for treating a

di sease chosen from di abetic retinopathy, macul ar
qﬁgenﬁyﬁgkap, cancer, sickle cell anem a, sarcoid,
syphi I'T s, "pSeudoxant homa el asti cum Paget's di sease,
@i N eastitisédut,unaubisttitied digedrlBrafthed 0aERLIL kRSt ruct i ve
di.sease, chronic uveitis/vitritis, nycobacteri al

ithY ec SFRsHEted g ppsubsiifuied 884,  syst emi ¢ | upus

gf)yt h@ﬁ@tiﬁﬁ%dsor uhﬁiﬂéﬁﬁ%ﬁ%g%@g?l&r AL ty, Eales’

sease, Behcet's di sease, ect10hs causing a
vt 1| nisthsstubed arhasubisiituiet ihsterqard sing®ed ocul ar
istop|l asnosi s, Best's di sease, myopia, optic pits,
SAGAFPE I GReERERM: har 5 planitis, chronic retina
et achpppiNgityReR®)SCOSI ty syndrone, toxopl asnosis,
trauma and post-1aser conplications, diseases
a3 soc-a(@ICE R Nibeosi s, and proliferative

vi.treo i . . The use of a conpound according
iy any&gé)[gﬁg{aérﬂ@@?ﬂ for making a nmedi canent for
ty)eat Lo, [eRPr¥pse chosen from Crohn's di sease and
ul.cerative colit]s, psoriasis, sarcoidosis, rheumatoid
&1 R RS R*h8/faRy) Bifeand R prsrcasheipdepemdantly: di sease, or
EFredhﬁﬁﬁ% henorrhagi c tel angi ectasia, solid or blood
or ne 7% and acqui red i mmune deficiency syndrone.
157 5€,-ClRebsdtfeddr AsRIRQENGeAT BFMLRg die1any of
Clainms 1-50, for nmaking a nedicament for treating a
dﬂbea§@ﬁéh@%bﬁUﬂﬁ%ﬁﬂ@wgmbﬁnd;nuscle and nyocardi a
. scheni.a.. r I rt,ery diseas ri.pher a
$95cur iy R s S BB e p B2 Borm B Bt etogs: o
of a ewnmtEIchraaaokiinRg hkeroany riafs kdvaightbord 5910 Hag atoms;
maki ng a nedi canent for regul ating angi ogenesis. 56.
1§10 of le Bhsprslicrd va&ebragfl gra Gchingersndently fram 1 156,
for maki ng a nedi canent for vascul arizing ischemc
ti ssue. 57. The use of a conpound according to any of
A ainpuid bétordimg tor@ikinngp, avherih R anefrimebber priaromdyl fige.t he
grow h of skin graft replacenents. 58. The use of a
compound according to any of Clainms 1-50, for meking a

! £ or i i _ o
oy AR hocRln o VTR 08 yheARHR o AR e € BRGES
taldaedAd] 1,18 | teazp A I1ITES e uétiealyl, ox abe atahbayis il 2,4 ]oxadiazolyl,
t hereof , having the fornmula: wherein Ris chosen

{1 éoxadipzalylpBranyl thigphsnexlnisetbisrolyk thiarolybi b 2ddtheadiagolyl, and

rq havi from5 to 10 ring atons; or ii)
ébg%ﬁP?ﬁ?%ﬂ or unsubstituted heteroaryl rings having

from5 to 10 ring atons; Z is a unit having the

formula: -(L)-R Rl is chosen from 158 i) hydrogen

iAl Jomnobad adcotding torClaimsith sthiteint R ds 4 $-meanber laterncledid riog.
cyclic alkyl; i1ii) substituted or unsubstituted aryl;

iv) substituted or unsubstituted heterocyclic rings;

A codpoiiiPadcot&thg do a8 b Rish@beEPRLM pytr&G&inyl,
Lis a linking unit chosen from

4,5-dihydroimidazolyl, pyrrolidinonyl, imidazolidinonyl, | H-imidazol-2(3H)-



64.

65.

66.

67.

i)-C(0)NH C(R5aR5b)]",-; -C(0)[C(R6aR6b)]"-; iii)
-C(0)[C(leaR) ]yC(0)-; 1v) -802[C(RsaRab)]z R5a, R51),
R6a, R61), R7a, K R8a, and R81) are each
i ndependently: i) hydrogen ii) Cl-C4 substituted or
unsubstituted |inear or gched al kyl; iii)
substituted or unsubstltut phenyl; iv) substituted
or unsubstituted heterocycllc ri ngs having fron15 to

r
ﬁl‘ﬁyeﬂ}ﬂggarz?fﬂig?ﬁgﬁ&ﬂn @f:%ﬂmtzg;hﬁg %2 %8%1%&&1%&
index nis 0 or 1, the indices w, X, Y, and z are each

| nde eggfnt I éllgar or&kﬁlpg% évée%g}%gézon{%o c:(:orgl?l@ny =6tlo

ﬁnﬁmﬁmx@ﬁgw ding to Claim®60, wherein Ris chosen
from pyrrol y4, pyrazolyl, imdazolyl,
[1,2,3]triazolyl, 1,2, 3 4- tetrazonI oxazol yl ,

SRS b AL B plpne e 0!

[1,2,4]thiadiazolyl, and [1, 3j4]t#i adi azolyl. 62. A
compound according to d ak 9,]| wherein Ris a
5- menber heterocyclic ring. ;conpound accordi ng
to daim62, wherein Ris chosen rom pyrrolidinyl,
wheeeth Ihy«mddl rereieach lindependgmthyothoskorioonyd |
n]daﬁﬁ#b |nonyI 1H i m dazol -2(313)- 159 only,
nldaz 'he- 2, 4- di onyl, thiazolidin-2-only, and
ﬂ) t hi subetithied 0 uindlibstitdted tihgar, Hednchéd, op oyativatkygccor di ng

t.Q Caim59, erein R,is a unit chosen from
PﬁlazﬁﬁﬁF Q@ﬁFdﬁ?gﬂywﬁdBﬁm@kazolyl 65. A conpound
Corgib@ﬁkuteﬁoguﬁéuﬁhtﬁﬁtedﬁét@{oﬁfymo? has the formula: R2
rein R2 and R3 are each i ndependent|y chosen

end Rj ganthedelegdegether jo forh sshtrnateddr ensatyrated sing haviag from 5 to 7
ar, branched, or cyclic alkyl; iii) substituted or
unsubstituted phenyl; i V) substituted or unsubstituted
thetsebsviartions aerindépemiedtlRehosanirtid ohekemotedfeChiirieat, brdnokidd, or
r sat urated rlng having from5 to 7
SﬁiﬁﬁﬂwfhﬁggﬂBQF &Yk ¥rfyadq WhilSndependent | y chosen from
one or nore C1-C6 |inear, branched, or cyclic alkyl,

hal ogen, hydroxyl, or cyano units. 66. A conpound
AcosanpdaccerdamepGlam 6 lwwbersinR Rasthe farmale or mul a:

Ne R

_g_q .

wherein R? is a unit chosen from:

i) hydrogen,

ii) substituted or unsubstituted linear, branched, or cyclic alkyl;

ili)  substituted or unsubstituted phenyl; and

iv) substituted or unsubstituted heteroaryl;

the substitutions are independently chosen from one or more C,-C; linear, branched, or

cyclic alkyl, halogen, hydroxyl, or cyano units.

A compound according to Claim 61, wherein R has the formula:



68.

69.

R4 wherein R4 is a unit chosen from i) hydrogen; ii)
substituted or unsubstituted |inear, branched, or
cyclic alkyl; iii) substituted or unsubstituted
phenyl; and iv) substituteﬁior unsubstituted
heteroaryl; the substituti ﬁg are independently chosen
fromone or nore C1-05 linear, branched, or cyclic

al kyl , hal ogen, hydroxyl, or cya units. 67.A

conmpound according to Clqlglgﬂ,| erein R has the
formula: 160 R2 1 R3 whersij and R3 are each

R2

i ndependently chosen from i)ﬁhyd?ogen; i)
subst i tut Or _unsubstituted .| inear, branched, or

IR e e B it s B B bt 1t e
phenyhydrogegn; substi tuted or unsubstituted heteroaryl;
or R2_an can bhe.t n taogether to for , sat ur at ed
8 O eBRfimkR o Wi et raneEL oo BB, *The
sithost substifutdsor anmbktitdedeheomt | y chosen from one or
TRr e - | near r hed, or cyclic al kyl, hal ogen,
A droéﬁFgg%?(gyg%%gﬁﬂﬁaigﬁgggi(gonpound according to
® andrR6dan hethiekanitogder ivaform heafusatedudramsdtitatet eine ihavike from 5 to 7

[ .unit chosen from i) hydrogen, ii) substituted or
unsubstituted |inear, branched, or cyclic alkyl; iii)
shelmwbstituticnd agrindapsudestly thased frpmemy lor mardCi-@) linear, branched, or

ok it j net l; th
B AR AR bL SR T 0%C £ om one or

nore C1-C6 |inear, branched, or cyclic al kyl, hal ogen,

St SRS ey cor oo
==L,

wherein R* is a unit chosen from:

i) hydrogen;

ii) substituted or unsubstituted linear, branched, or cyclic alkyl;
ill)  substituted or unsubstituted phenyl; and

iv) substituted or unsubstituted heteroaryl;

the substitutions are independently chosen from one or more C;-Cs linear, branched, or
cyclic alkyl, halogen, hydroxyl, or cyano units.

-

A compound according to Claim 61, wherein R has the formula:
O~ R
a
N g3
wherein R? and R® are each independently chosen from:

i) hydrogen;

ii) substituted or unsubstituted linear, branched, or cyclic alkyl;
iii)  substituted or unsubstituted phenyl;

tv)  substituted or unsubstituted heteroaryl; or



70.

71.

72.

73.

R3 wherein R2 and R3 are each independently chosen

from i) hydrogen; ii) substituted or unsubstituted
i near, branched, or cyclic alkyl; iii) substituted or
unsubstituted phenyl; iv) substituted or unsubstituted

heteroaryl; or 161 R2 and‘;B can be taken together to
fmnwasMurMedorLmSMU¥$edringhaanfromSto
7 atons; the substitutions are independently chosen

n -
fRI Qﬁﬁl R ﬁaé-{i% gtgi%% re%fo%ﬂ%%ﬁ%%%@&&%@%ma&[} 6&%\%Lﬂllﬁg from 5 to 7
ammppund accordlng to Caim61l, wherein R has the

b i s tudibendéblly Sipst imidil or Ot GCy fffl branched, or

by@m@@d,hwge@yﬁmoﬁrlabkwam hits) substituted or
unsubstituted pheny and iv) substituted or

unsubstltuted heteroaryl the substitutions are

’%glﬁﬁ’dl@‘&]‘a P'&}hgﬁ:?rf ﬁ'has“EBEE £6 |inear,

ogen, oxyI or cyano
unlts 71 A conpound a or ng to a of Cl ai ns 65,
67, or 69, wherein nd R3 afe-94i¥ ndependent | y
hydr ogen or substltute unsubst nmet hyl ,
ethyl, n- propyl I sopropyl, n-butyl, iso-butyl,
&@m& aumEmhmhnﬁ@hx phenyl 1,2, 3,4-tetrazo|y|,
ﬁ rlazonI [1, 2, 4]tr|azonI i m dazol yl,
yrro vﬁ 8Xazo|y| i soxazol yl , |soxazolyl
ki, 2, Albstmetidashydubstithicd Jlﬂa@m@mé@ loy kyclic lall@DW
thlopheneyl i sot hiazol yl, thiazolyl, thlazotyl
iy 2, ﬂﬁﬁﬁ@gﬂﬁﬁfﬁﬂwﬂﬁmﬁﬁ@hFWLﬁnﬁ]th|adlazolyl 72. A
&ﬂnpokuﬁgtlﬁ&ﬁ%%ﬁﬂsﬁtﬁteaﬁ&e aims 66, 68, or 70,
erein R4 i's hydrogen or substituted or unsubstituted
ﬂmsnysututmnh we, md'ﬁ-ppndﬁpvj/ chasswirpmepy oy mordUi-§4 linear, branched, or

B /S B 0

[1 2, 4]tr|azolyl |n1dazolyl pyrrolyl, oxazolyl,
i soxazol i soxazol oxadla ol
1°°§1P@]J%fi%9%§r&ﬂ tﬂ&ﬂﬁﬁ%ﬂm 65 é%ﬁ Ragrein R and R are each
[ -
[ Y % 4%&h| Be/l)jéllroég?g lo;?/@tiﬂsﬁfﬂutedfo? hﬁilﬁ]&t%ﬂﬁtleg rdl}etéhg(lj Ic-*:{./hyl n 7%ropyl iso
propph brutAcsobeyh gec-outyll trrngg, phenik 6253, 4=eteitrgﬂéyl [1,2,3]triazolyl,

Elcggﬂgzgol Tlﬁ?%%gfy}/lpy%l)f}gme?%o?)ﬁ gg’ gﬁ Iso azo yl(f r1[12 4]oxadiazolyl,

Pl 3,4 bz adthzolydy fuaayl ithiyphenewty a;bthﬁazblyl amdzdlyn &Zazﬁlygrl 75.
to.C a m 59, wherein Ris a

ﬁﬁgﬂg‘é‘i{% g;@&s&,‘ﬁ@lﬁdﬂ%@ly “76. A conpound accordi ng

to Cdaim?75, wherein Ris chosen from norpholinyl,

i er|d|n I erazi nyl and pi peri di nonyl. 77. A
ARG sttt 0f Clakne G o, q%#@mhwemyn gs hydrogen or

shﬁge%l 11{1 ﬁfipye?llg)&ﬁ %1}&%??‘1]’0&391[ is -p’ropyl, n-butyl, iso-butyl, sec-

Ehiypye"rr btlltﬂ, ﬁhéhyb]lm(ﬁ agdatmgbl,y}, [1,2,3]triazolyl, [1,2,4]triazolyl, imidazolyl,
rolo]2,3-c ridaz . .

‘Béf.l eSS et il 1o Ry .2 fleadimlyaf hFloaiaply), fusayl,

ZBBt‘fuéo@l MBI SBAZIRYbLy1, [1,2,4]thiadiazolyl, and [1,3,4]thiadiazolyl.
1H—|n1 azo[ 4,5 b]pyra2|nyl ykbpurlny , ¥+pur|ny ,

qui nol i n-2-yl, quinolin-3- yI qgui nol i n-4-yl,
. i ‘
PSSR ok o RSt IR e ot i

acceptabl e salt thereof, having the fornula:




74.

75.

76.

77.

78.

R15 00 -N HO NH, Z wherein Ais a substituted or
unsubstituted heterocyclic or heteroaryl ring having
from5 to 10 ring atons; R15 represents one or nore
optional substitutions for %%drogen, the substitutions
are each independently cho¥ from i) linear,
branched, or cyclic alkyl, alkenyl, and allcynyl; ii)

2\:1203%%051% g&% Il%{&‘;t'.‘rﬂ%‘zx;z %h%gen‘?;@{é os%ﬂ %ur? égﬁalhgdufaﬁ'ﬂn%myl

peeabst, khditrRdinkiet eroaryl ; v) - (CR 7aR 7b) OR16; Vi)
- (CRI 7aRI 7) qC( 0) R16; vii) - (CeaR1l7b) qC(0) OR16; 163
Viii) (CRI?aRl?b)qC(O)NRlG)ZZ; i X)

CRlL711 3 2. hal ogep;. xiL) -Cl I, Xn; erein
Coénl?%’é‘f‘% J‘?%Rﬁ%?l‘f“?"oég ’ d"%’t%e%&? IMh')mé‘@?(ge&P‘ftimq\’%C ng.
(CRI7aR178) | SO2R16; and xiii) -(CRl7al2.178); each
R16 is independently chosen from hydrogen, substituted
dx campouhé adcordingitol Glaien73, viheric R ésighosen frgrs mceptaillikyl, piperidinyl,
two R16 un ts ¢ taken together to forma ring
PRI A0S BBPEPORL: 178 and RR are each
i ndependent |y hydrogen or |inear or branched al kyl;
the index qis fromO to 4; wherein further when R18
iAsccanponnd acchnBrtofClaim 59, WheredeR is bif-derdolydd /- wyrrotyf e 3Hdpyridinyl,
al kyl, ~alkenyl, and_al kynyl ; ii)substituted or

Jﬁé%@cl?[ilérfaawanﬂﬂﬁ PHEINQRi 2P Eaziny.. (HeFelal2. relnyridazinyl,

het@&g)gr y12 Cﬁm\ﬁlﬁgpg}g é‘eu r(ﬁg]eﬁ[d ilu!? 1 {“S‘%’&@g Sse]pyridazinyl,

BE-@niGgro [ 4058 pyRkhyl) TirL-purtny @@u h&mbhxu-tzlﬂ) Nfairfolih-3-y1,
hydr ogen, each R18 unlt is |n ependent |y chosen from

iayunplipda, isqguinelinddyl. ispquigadin: T ylapnd isoquinoliaryyl, and
al kynyl; ii1) (cR2oaR2ob) poRt9;

A compound, or pharmaceutically acceptable salt thereof, having the formula:

o
' 7]
HO” TN H ™z

I
H

wherein A is a substituted or unsubstituted heterocyclic or heteroaryl ring having from 5
to 10 ring atoms; ) L

R" represents one or more optional substitutions for hydrogen, the substitutions are each
independently chosen from:

i) linear, branched, or cyclic alkyl, alkenyl, and alkynyl;

ii) substituted or unsubstituted aryl;

i)  substituted or unsubstituted heterocyclic;

iv) substituted or unsubstituted heteroaryl;

V) —(CR”“R”")QORIS;

vi)  —(CR"R",C(OR'S;

viiy  «CR'™R""),C(O)OR'S,;




i11)4cR20aR201" ) pc(0) R19; iv)_(cR20are0b)pc (0)OR19;

v) (ceaR2ob) pc(0)*R19) 2; vi)--(CR208 R2013) pN( R19) 2;
vii)halogen; viii) -CH',Xn; wherein X is halogen, mis
fromO to 2, mrn =3; iXx)4cR20aR2ob) pSO02R19; and

X) 4cR20aR20b) pso3R19; each 9 is independently chosen
from hydr ogen, substitut ed!%r unsubstituted Ii near,
branched, or cyclic alkyl; or two R19 units can be

[sm a ring conprising 3-7 atons;
I@g %&hﬂq@l\gﬁ ’independently hydrogen or
I1x)near-((IR”“Rl”ﬁ)th“le‘6)2aI kyl; the index pis fromO to 4;
and Z is a unit containing one or nore units chosen
f‘ om MalP§hsti tuted or unsubstituted Ilnear br anched
Qf) CYCCHEXAlWhkerein XL8falbbln) nSid ok 6 1 2 QY

unsubstit, aryl : 5. i v) substituted or unsubst i tuted

m;) er 0@%?& SO ad v) substituted or unsubstituted
ero¢&¥b3 nwgs each substitution on a Z unit is

[ n&epe y’chosen from hal ogen, CI-C4 linear,

lesichr A éxdinddpleydentlp r:hcﬁsy:ﬁ Fiom laldkogen, subdfihited exGN.subsINﬁﬁ&ﬂl}ﬁéar,

bg%%lor g %‘)ﬂg‘iﬁl g@%ﬁég{ett %‘d&re&{oz 1]’9 ta orni a ring

suhpmsmgﬂ-édttmm m’f’g um Ri' 7f’ aﬂee:dclﬁhd@fénﬂeuﬂg alydrogeramdhxeak or

| ken Il cynyl; substituted or
ulbe t%ﬁi@%"@ﬁ’éﬂﬁ/ﬁw%ﬁgﬁzw ; or two R11 units can
b.életeakﬁlrthe 1sta1uﬁtmimemfrdrmg conprising from3-7
t ons ngk r 78, wherein A
i% a W%%’ bé%ggg&r{%? g%cgﬁc%%&?’gﬂ( %‘ifiraa(ﬁl(ﬁly Y i m dazol yl
[1i1 2, Sjbstinaalr phsubdtitAied agdt et r azol yl, oxazol yl,
oxa [ Iy [1, 3, 4]oxad|azolyl
rany S%{{uﬁed&ﬁésnugé ,t%lgs%%ﬁocgéhcl t hi azol yl
[\ﬂ) 2, Al}hstliumdlcmmwubtﬁu{edlhgteﬁiat}ﬂl adl azol yl,

@H %S‘{lzb'gl(}brg%k Sub% 1&%}{%?{ g)p Hio éaé%%%ﬂ Rlpwl{SQilE{t %J‘s%ﬂ%ltﬂtlons for

|hnd1ua<znbadt|R1emat14mﬂepmdemly thoamnfrmmn n-2-only, 2-

| di nyl ,
'i 'rgi.ﬁ% ekl B ol ey, ALk Bl el
pera quR "WOBEL i di nonyl

|nd zg .0[ 2, 3- b] pyri di nyl,
yrr yrimdinyl,
50 pyr¢(at )@&g]m nyl,

pyr BR2b3c R'9 azi nyI .
pyr @*29 bﬁ § %am nyl, 1H benzo[d]i m dazol yl,
%EN p)}Jrl dazi nyl ,
1 5-b] pyrazi nyl, 7H- purinyl, 9H purinyl,
qE? no ?géé&yl qui nol i n- 3- yI qui nol i n-4-yl,
VHDquFRBin-wheyein X; is balgpens 1 i from to 2 mytn =3;

|1,§)oquL(lg120aR204ygb R'80ydA conpound according to either
‘wherein Z has the formula: 0

of aim H—Jg o
wher e CRTR p%o‘éil%stltut ed or unsubstituted phenyl or
RPN Y mdép'@ﬁde%ﬂ%%ﬁds%ﬁ’ Ho RIS dRSeln, %ﬁﬁlﬂt@@&gﬁﬂ%ﬁwﬁﬂ linear,

chosen from I néar,  _branched, or cyclic

Branghad, orgyrkingikyl; am,%mg wpityqan bejtgken tagethier torferm aring
WO pRhd 3-qtaﬁﬂnsoﬁz{@ 'ém&:i{@b Be¥ehch inllEtRSdnki S/lﬁsl@t@géﬁ or linear or

unsubst ituted C-C9 heterocyclic rings:

dravshadiallybdheindegmnp inlsem Ode doend) - C9 het er oar ! r| ngs;

¥)is b Gt Sétrhithh %Hé%r m¥te)units RséRféH41) /. ) U(D) R13;
vie--(CRl 4aRl 4b) zc viii ). 4cR aarti abv, u(O) N(R13) 2;

it ) 4§Lﬂz§uiapqd@5}lg pitgted lincar, branched or cyclic alkyl;




x) hal ogen; xi) -(CRI4aR 4b)zCN; xio 4cRi 4aRi 4bkNo2;

Xiii) -CH Xk; wherein X is halogen, j is fromO to 2,

j + k =3; xiv) -(CRl4aRl1l4)zsRi z; xv)

- (CRI 4aRi 4b) z802R13; and xhgp _(cRiaaiti abk SO3R13;

wherein each R13 is independently hydrogen,

substituted or unsubstituted Cl-at |inear, branched,
cyglid X -t 3 units can be taken

?%)get %@Pﬁ?gédﬁﬁjﬁ%ug’gtw%r%ga%hpri sing 3-7 atons; Rma and

RH4b subatimssdior unslbpined hetesochstitmgeoror C1-C4 | i near

or branched alkyl; the index pis fromO to 4. 81. A
¢ E)rrpoﬁ"ﬁ’dm&&eécﬂr Hﬁ?‘r@s?tﬁte@hﬁwﬂa‘?g MM@herein Z is a ring
CRMSAPstitkt RN A 7 i s indpEREAILY bhoskd &8 4@lo¥tn, C,-C, linear,

1,2,3]triazol yl, 1,2,3,ﬁ-tetrazok |, oxafol yl, N
DitaRheA g, or pTolie iy Az STNA-N(R L3 GPa haHCHORNGR Y, —

NETUR ok EDARTIRO R, SR TR tepende PR pptied o

4nsibstithted CeiGnlisteapbrghchepyuytind aldyinglketlyl, or alkynyl; substituted or

i m ol iidi nopyl,, 1Himd | -2(311)-o0nly, .
G BheRT S bend Ty I paon o ket figedper t9 form aring
CompARdra@aLT fosA-only, pyridinyl, pyrimdinyl,
pyrazinyl, triazinyl, norpholinyl, piperidinyl,
pi perazi nyl, piperidinonyl,
%ﬁ;%d}]/‘l&%g{‘ldlo %Cé;?)@:u%ytg;ﬁ%n%{ ’é&l, %%Q%eﬂy Aligh Hﬂé chosen from pyrrolyl, pyrazolyl,
Srhidpyolylol 16, 2tz bllyR M 125F #4mttazolyl, oxazolyl, isoxazolyl, [1,2,4]oxadiazolyl,

n

7H pyrrol o[ 2, 3-c] pyr.i dazi nyl, . ] o
éwaﬁi’a‘ﬁ@m{lﬂ; birasty s ipphereylyisothirgplile Hiarpll.il b2 dathisdiprolyl,
(o ReRSap o B B B imigerstyprolingyy solidinons
QHLiﬁﬁcﬁdzﬂl-2(3}71P-on1|§}'yinﬂﬂﬁﬂoﬁdiﬁe—ﬁ'ﬁ-di@ﬁj}ln@ﬁdz&la(ﬁn-w-only, 2-

-l-y

i soqui nol in , isoquinolin-3-yl, and .
toxptiiagsilidin-4tonly, pyre1yd pyrimigihgl porezinili wiatihyl, morpholinyl,

%ﬁ’%ﬁ@ifny b{iﬁ’%‘é?ilngﬂgs 8’2’61%‘%33‘%’21:@‘? %E!%fyégb-;f‘%%;ogiﬁ%%‘é‘fnyﬁm.
%ﬁmemﬁdﬁ%ﬂqcﬁﬁﬁgsﬁ-w%@[m@ﬁ)yrmﬂ @Hﬂpﬁtb@o{z@g@wﬁnﬂ,

are salts conpri'sing ani ons chosen from-hl ori de,
bHeprpirdln| 3,2 exdpyiidazisyll {&benzadhijsmidbadld, 7/4-anblasdt S;c]pyridazinyl,

L hea R e P B S ST BhIALS
bRt £3) SRR AR DR 14 ot

conpounds are salts conprising cations chosen from
sodium |ithium potassium calcium magnesium and

5 SpeRnd gpsordingdo gither of Claimis R dvhesein Kdhias ghetformply: of
G ainms 59-84, for the manufacture of a nedicanment for
treating a condition chosenjifrom Crohn's di sease and
ul cerative colitis, psoriast ¥ coi dosi's, rheumatoid
arthritis, hemangi omas, Osl'er-Weber-Rendu di sease, or
DEERH 1365 Y B ém%guﬂs ﬁ%@@l grc' *lﬂ';ht lthéjsuggtgmi&ﬁ%rc each
borne tunors and acquired | n efI'cl eficy syndrone.
@filepehdentlysshoseh feont:onpound according to any of C ains
59-84, for_the manufacture of a nedi canent for

Pr eat Endinean bianchsd. enryskimalkyloskebiaed alkymylscl e and
12alit ot y | j c! |
gz:’icg{]u%%ﬁ}neh%‘fﬁx?ﬁ%ﬁmﬁ&Eoorecmga&lo”ary artery aisease

eral vascul ar dr sease, bnary artery di sease.
8i). TadstikaRdof udubfimned 0l.B heRfdddR d@s;any of C ains
59-84, for the maniifacture of a nedi canent for
reating angi ogenesis. 88. The use of a conpound
according to any of Clains 59-84, for the nmanufacture
of a nedi canment for vascularizing ischemc tissue. 89.
The use of a conpound according to any of C ains
59-84, for the manufacture of a nedi canent for
pronoting the gromh of skin graft replacenents. 167
90. The use of a conpound according to any of C ains
59-84, for the manufacture of a nedi canent for




81.

165

iv) substituted or unsubstituted C;-Cs heteroaryl rings;

v) ~(CR"R 1%y OR1%;

vi)  —(CR'RY¥%) C(ORY,

vii) ~(CR¥R!*),C(O)OR";

viii)  —(CR¥R"),C(O)NR"),;

ix)  ~(CR™R™),NR" )

X) halogen;

xi) —(CRM™R'),CN;

xii) —(CRM™R1),NOy;

xiii) —CH;Xi; wherein X is halogen, jisfrom0to 2,j+k =3;

xiv) —(CR!"R""),SRY;

xv)  —(CR™R""),S0,R"; and

xifi) —(CR™*R""),S0;R";

wherein each R* is independently hydrogen, substituted or unsubstituted C;-C; linear,
branched, or cyclic alkyl; or two R'® units can be taken together to form a ring
comprising 3-7 atoms; R'** and R** are each independently hydrogen or C;-C; linear or

branched alkyl; the index p is from O to 4.

A compound according to Claim 78, wherein Z is a ring chosen from pyrrolyl, pyrazolyl,
imidazolyl, [1,2,3]triazolyl, 1,2,3,4-tetrazolyl, oxazolyl, isoxazolyl, [1,2,4]oxadiazolyl,
[1,3,4)oxadiazolyl, furanyl, thiopheneyl, isothiazolyl, thiazolyl, [1,2,4]thiadiazolyl,
[1,3,4]thiadiazolyl, pyrrolidinyl, 4,5-dihydroimidazolyl, pyrrolidinonyl, imidazolidinonyl,
1 H-imidazol-2(3 H)-only, imidazolidine-2,4-dionyl, thiazolidin-2-only, 2-
thioxothiazolidin-4-only, pyridinyl, pyrimidinyl, pyrazinyl, triazinyl, morpholinyl,
piperidinyl, piperazinyl, piperidinonyl, 1 H-indolyl,1 H-pyrrolo[2,3-b]pyridinyl, 7H-
pyrrolo[2,3-djpyrimidinyl, 5H-pyrrolo[2,3-b]pyrazinyl, 7H-pyrrolo[2,3-c]pyridazinyl,
5H-pyrrolo[3,2-c]pyridazinyl, 1 H-benzo[d]imidazolyl, 7H-imidazo[4,5-c]pyridazinyl,

1 A-imidazo[4,5-b]pyrazinyl, 7H-purinyl, 94-purinyl, quinolin-2-yl, quinolin-3-yl,

quinolin-4-yl, isoquinolin-1-yl, isoquinolin-3-yl, and isoquinolin-4-yl



82.

83.

34.

85.

86.

87.

88.

89.

166

A pharmaceutically acceptable salt of the compounds of any of Claims 1, 2, 10, 31-39,
46-50, 59 and 78.

(Original)A compound according to Claim 82, wherein the compounds are salts
comprising anions chosen from chloride, bromide, iodide, sulfate, bisulfate, carbonate,
bicarbonate, phosphate, formate, acetate, propionate, butyrate, pyruvate, lactate, oxalate,

malonate, maleate, succinate, tartrate, fumarate, and citrate.

A compound according to Claim 82, wherein the compounds are salts comprising cations

chosen from sodium, lithium, potassium, calcium, magnesium, and bismuth.

The use of a compound according to any of Claims 59-84, for the manufacture of a
medicament for treating a condition chosen from Crohn's disease and ulcerative colitis,
psoriasis, sarcoidosis, rheumatoid arthritis, hemangiomas, Osler-Weber-Rendu disease, or
hereditary hemorrhagic telangiectasia, solid or blood borne tumors and acquired immune

deficiency syndrome.

The use of a compound according to any of Claims 59-84, for the manufacture of a
medicament for treating a condition chosen from skeletal muscle and myocardial ischemia,

stroke, coronary artery disease, peripheral vascular disease, coronary artery disease.

The use of a compound according to any of Claims 59-84, for the manufacture of a

medicament for reating angiogenesis.

The use of a compound according to any of Claims 59-84, for the manufacture of a

medicament for vascularizing ischemic tissue,

The use of 2 compound according to any of Claims 59-84, for the manufacture of a

medicament for promoting the growth of skin graft replacements.




90.

91.
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The use of a compound according to any of Claims 59-84, for the manufacture of a
medicament for promoting tissue repair in the context of guided tissue regeneration

(GTR) procedures.

A compound according to any of Claims 1-50 and 59-84, for use as a medicament.



