COVMPOUNDS USEFUL AS | NHI BI TORS OF JANUS KI NASES

TECHNI CAL FI ELD OF THE | NVENTI ON [ 0100] The present
WO pwsnidien rel ates to conpounds useful as i nhi PCT/OFR08657804

Janus ki nases (JAK). The invention also provides

pharmaceutical Iy acceptabl e conpositions conprising

t he cormounds of the invention and nethods of using
NONBI TR QPIYMAERE R ORHO VSR TV S AST GAMPOSITION

di sorders. BACKGROUND OF THE I NVENTION [0101 ] The
BASRHEOUNDASES hhﬂréga fam ly of tyrosine kinases

consi sti ng of JAKI A JAK3 and TYK2. The JAKs pl ay

a critical role in cytokine signaling. The down-stream
Fieldaf therlavensionf the JAK fami |y of kinases include the

si gnal transducer and activator of transcription

T) teins. STAT si | ing has bee i

(00D HANFpxBa i Ronsellsa g rane GpaHin e Bp mafum ssaseuing
confp@Sifion s £areedblb salfy tadtt fery kidfilar SdoRiifon tablé 9411 THERed for
co dl%ﬁPP s such as transplant rejectian, r heumat oi d

© 9ystllingnylations ke oyquiih it elfiertya pcrpgiapiyamen.
Saldi&dmiﬂéitioh @JSS a6ts hed Distasy s%ﬁpl\éﬁk:ﬁt af@ cérffer§ @Jﬂbl%naﬁé*assxum
hemat ol ogi ¢ nallgnanC|es such as | eukem as and
magneHsm RS VitgaD ththe dist.so been inplicated in
nmyel oproliferative disorders, which include
Ydripgp a, essential thronmbocythenia, chronic
DeSngIiL%O%a({fhl C rﬁ’y%f i brosis, nyeloid netaplasia with
nyeloflbr03|s chronic nyeloid | eukem a, chronic
{OO@Q} dlhe prser yd&rhposit&mla&m'lmprechﬁmg oE tréabifig Bﬂ‘ﬂi’fh diseases, such as
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i n_Ki nases. articular, it woul
cooffag Bf Bpfetiie i1 omisgn SSTBlinadn toksehaldand i G pegoessing
inddstHpl bi tors of JAK fam |y kinases. SUWARY OF THE
I NVENTI ON [0103] It has now been found that conmpounds
of this invention, and pharmaceutically acceptable
(0030 Mroyiatterapis at substisusing cammonftitdesaltvae knownrtiit hivesome of
nau@ft of five ‘%ﬂ@%ﬁ&n ﬂ%acfegl'r&il%lu@feksybetcga\% #réy rztﬁ‘?rm' icymgnjllgg%ﬁﬁ&lum

hese conpounds have the gener
chlogﬂﬁamﬁd@a@q, eeriferna tatsmgm@@l taste.aThis bittenrtesté inhikfte theicompiance
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di sorders, neurodegenerative disorders, autoimune
[0004] Sedicansxiciean metuoagass (R&ﬁ)ﬁﬁt&@éd&ﬁro\igﬁ Bd&fr&@@of nitric oxide

I | ant di sorders,
oy i a’:ﬂ ﬁi}a’% ﬂ}aéﬁéat‘m?%%lmé?%m Cﬁ’d&“’ﬁ%&“i"é system
regu[d%ﬁ)a‘]IOTmn@ﬁ)deMH&&h%@@ﬁu@ﬂﬂﬁ%ﬁs‘l@ﬁl& l&)ﬁ' Wed1sProleliss
invention are also useful for the study of JAK ki nases

against vpsoplap eath cersbral gad rennlsliscasss, rmmnal tensm;x @du@d by of
prod'uéihﬁ 5B l14thtRn; ﬁ"e@&@ tht 6RRSSHEIEAR HQ g{} Bt Qted by
u |

such kjnases; and the conparative ev new
antiqficRpeai 34 AR hioMIPO OEEToR) NEIDS DTSR TATILIONS, dpwers-gulmonary
I NVENTI ON Definitions and General Term nol ogy [0106]
As used herein, the follow ng definitions shall apply
unl ess ot herw se indicated. For purposes of this
i nvention, the chem cal ellenents are identified in
accordance with the Periodic Table of the El enents,
CAS version, and the Handbook of Chem stry and
Physics, 75th Ed. 1994. Additionally, general
principles of organic chem stry are described in
"Organic Chem stry", Thomas Sorrell, University
Sci ence Books, Sausalito: 1999, and "March's Advanced
Organic Chemstry", 5th Ed., Smith, MB. and March,
J., eds. John Wley & Sons NEMIYork 2001 the entire
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substitutable position of the group. When nore than
one position in a given structure can be substituted
wowdaos/1nase t han one substituent sel ected from BCT/US2008/057804
speci fied group, the substituent may be either the
same or different at each position. [0108] As
descri bed herein, when the term"optionally |
hyRETIFR 9 RGOS 1 deitioHEe CANGEFQU uraoLs- igqoéfﬁfrrséwev@c regpagoh, 2
highisoditi dsey PRIRERINT 198 Bhd, siibseileRtiga@gtRentd Me HYEDS devSibping
|f a substituent radical or structure is not .
cardige Ypsopiap densh. and rerelral dissasespiddirarelajesde s inereatedn arteridhe
proSuRS nalnt\PBicalsB A 2 lacRlof SAdc il lafarbs HUANOLdubiibid- For
exanple,” if X is halogen; optionally substituted
Cl 3al kyl or phenyl; X may be either optionally
(008eJoRheirestriation af sodiunp intaks} indwra) hejpssepeyert ahdteqp haxius .
R j ' he,term,' opti.@nal |. bstituted" .follows
disb i ok VERUPPIR PRl I8 bR 30 e, i sodbl
intake besluétiant prieventgarteripkhyiperténkion pa idiseask it retainstigh rates of

' indi.cated. For exanple: if X is halogen, or
mofBic ot Aol 3 Efegd hpfieR i propen- e By P on
Amgtiens bbb hn?ig_d%h&ﬁeyéns&mdr@ilﬂ'ikydl to'fA3intai ﬂbﬁvldﬁﬁi&}d Jiet - about

dltute JX . As is apparent to one having
L5§ﬁ§ﬁﬁ %ésgﬂfg “in the art, groups such as H, hal ogen,
NC2, CN, NH2, OH, or OCF3 would not be included
[0008 Gt ruftbn@inGnd\Rkri sHsiSdohtieSdeS n S HRUBS th ﬂ:kqal of the
Conbj nations of substituents envisioned by this
basic pyEiehts 9fia seraplsiesies tagtiirenhasioleseantst pregrant woinen, tané the

1der 19 T e bl i | S.
o Ory Bl ulln DETER Mo TR RTRNE
massiyg elemerts fyeh amwaserantisall. Thesel cleareats avhemingpotipre par df hman
i I qg Al Iy I I, product | tectio

d etggg;gdugf @P xz‘?'a Voo eslfu%e?té&c]g)vaedre?en 5usS Aiotg‘g?‘id(goﬁl,s“ﬁ’ﬁﬁ‘pyu&g

must eensume them everyadagfof bindivesi Thastasnatls Stloes®Pal & @iirk: lown

: di ment s. t abl e. conpoynd or chemcally )
sodiiFac SRR Bty R0y b AL i soHia Byreft theis
liveg)Is¢eaisadnitdtifiodyept at a tenperature of 40C or less, in

t he absence of noisture or other chemcally reactive
[Om&gqﬁiﬁégns, for at |east a week. [0110] The term

' PphRfirecomypends p daifn3q0.mg minjpral and2,409eas maxisahsodium
intalcee Mo BwithsGhding,ghé avehike Anfdrictn tak&dNR R ! ﬁ&i'&ﬁﬂ"

§%p tituted %r unsﬁ%gtituted hydrocgﬁggﬂlgﬁgwgf? at 1's
per n%‘f‘i?f gpghsaf which comedron thg prosessedifordsteffcandmonmshment

ingestBd. (The OlmeHR&RPIRHANN Askcfifion CAPIEAYAS 8ratA GloldrBtl 1o
al i phatic groups contain 1-20 aliphatic car SR PN,
redupé,sodiin eqnta imiracessed fpedsiwdlsiby S¥eovifhin themexti 19 ykarsOThe
APHA Lddindatd LAY I oen
alip ﬁg‘géis c%e;%o ups ogigﬁtggxicﬁ kﬂ%n@h}aﬂﬁ{ opfﬁlgP %gengg? %‘%ﬁer‘gf 8¥,§0
percery, eventupllyosariag 1608QQ11ivasatysar. al i phatic groups contain
1-6 aliphatic carbon atons, and In yet other
p@mg@ 3 [ LG contain 1-4 aliphatic
_[0002 ar bo nﬂgg)ﬁlgem%%g%%ng% |g g’ﬁaiﬁeé‘ p&@s&ﬂé"ﬂnﬁ &P Sofum fyels
in fogdsguffsthaticiaim tebaveShedlthp estrients.” br anched, substituted or
unsubstituted al kyl, al kenyl, or al kynyl groups.
Furt her exanpl es of aliphatic groups include nethyl,
et hyl, propyl, butyl, isopropyl, isobutyl, vinyl, and
sec-butyl. [0111] The term "cycl oal i phatic" (or
"carbocycle” or "cycloalkyl") refers to a hydrocarbon
that is conpletely saturated or that contains one or
nore units of unsaturation, but which is not aromatic,
that has a single point of attachnent to the rest of
t he nol ecul e, and wherein any individual ring in said
bicyclic ring systemhas 3-7 nmenbers. Unless otherw se
specified, the term"cycloaliphatic" refers to a
nonocycl i ¢ C3-C8 hydrocarbon or bicyclic C8-Cl2
hydr ocar bon. Suitabl e cycl oaliphatic groups include,
but are not Iimted to, cycloal kyl, cycl oal kenyl, and




2-pi peridinyl, 3-piperidinyl, 1-pyrazolinyl,
3-pyrazolinyl, 4-pyrazolinyl, 5-pyrazolinyl,

waz@spenidi nyl , 2-piperidinyl, 3-piperidinyl, PCT/US2008/057804
4-pi peridinyl, 2-thiazolidinyl,
3-thiazo|idiny|,4-thiazo|idiny| 1-im dazol i dinyl,

| -im dazol i dji nyl, dazol. di 5- |n1dazoI|d|nyI
roofflhereae Pmddferﬁ%saﬁ.s @%r“&%s o S4B Eran T A9GpmEonR,

* havng én ééyﬁlé sdMSNAskeTistagOhs £di supplexabrit"ahld to reduce the general

tet droqurnollnyl t et rahydr ol soqui nol i nyl,

useof h  sofliimechlasidg 8811 W@ect afrfhe invention is to provide a truly
ncﬂ arr'a ddliQyel Bdiufi. #4232 Sir, ¥hRRRan f)é)ﬂ.éﬂn the ﬁoﬁs@l’icml din the food
het er oat omi' neans one or nore of oxygen, uftur
propgsging fpdustryphosphor us, or silicon, |nclud|ng any
oxi di zed form of nitrogen, sulfur phosphorus

3l he t f b
B S8 R 501 B B o e
undesirabix@nizqeenbes resulting tBeréfrdmhy:db@se?Jrlopy EsY bélSl)s, nalidly, as

in. pyrrolidinyl n N-substitut
perisdic R Reptignes oy DT sl S i s YR eElat ook rypdsa o
conbérigit RypdiRAdion ArddadbesityTWhith Yird A6 gi@@st Maldiis Of thaichiteritf

unsaturation. [0116] The term"aryl" used al one or as
cefﬁﬁt of a larger nmoiety as in "aral kyl", "aral koxy",

or "aryloxyal kyl", refers to nonocyclic, bicyclic, and
[001 3} T9ME4 feﬁuéﬁ%ﬁ PSR ﬁxte[k'e ABcrsaked ﬁféﬁal'lﬁé@sﬁlg u‘f"botﬁ’hﬁl of

si’x to fourteen ring nenbers, wherein at |east one
hypestengive and the ngiymatensivieds W@#ﬁf«alb proyienr Sdinne eeddtesitp ayincrease
in R DHSIEERF B g ARs o edafort e IR RRRGA b e LR
of nitpic exide that ITBenermsm aryl" may be used i nt erchangeably

wth the ternr ‘aryl ring". Exanples of aryl rings

[ool'r\ﬁ % %dh&%l;r dE’Jh? ﬂX ake xpﬁxgg%r%&} to I,ng et as h%rg {egroeqrse es %hal

eroa
affelcahge car(hovzest:glalasysmms beratisrmanyalflsyitl patients present altered renal
qet roar Ikof refers to nonocyclic, bicyclic,
capag) s Es? %B systens having a total of five to

fourteen rrng menbers, wherein at |least one ring in

[0019) € afdisc! iSoReinfe A$ASHE e fordokt@ade 0P @&ath inHe WBstérASvorld.
stem contaj ns one or nore heteroatons, wherein each

qufry’ﬁ’@“r‘)ﬁ pegple i\ the Ditedatss aleneare diagngspdhannialisbwitls theisease.

A rddi&foniA Salfinfak & H gatiBfts Uho QhdREd ANG PRBiac hﬁuﬁihr%n@ﬁéak of
the nol ecule. The term "hetefoaryl™ may be us

substantiafly. Hapgeeaneasungs egpinsheympsoms, fasdlitate aetrvation ofrpgttaior t he

t t her exanpl es of
m %Elg?rso%rgy E‘?@fmg‘?. n&aﬂ(g{e%é@?o 'ovvi ng nonocycl es:

2-furanyl, 3-furanyl, N-imdazolyl, 2-imdazolyl,
[0018] Paxi tda@gpaﬂmen&f Mediciag,dbiyision 3f 'Gaslvoazteioj!dgy, Umvers:ty of
Ly, ~521S0X zoI I 0Xazaq 0xazo
MasSich AP e ol AR St s hciepd nlpsh g paisdof
cancr [Ejatéddiy Imorﬁhmm ttbyworld} a/the €iuirteenth pll dBusts Y nortality.

rimdinyl ridazin
D“‘éilf‘g%?f tglazlsc VY fom?g¥lﬁloﬁ%f gjen aﬂ&%ﬁq%# thaét%[:ﬁ verlh v |
survivatl ratezis bydr. §@lign retfing £positivel cptrglatidn witty bk Yilcideficedof, gastric
2-triazolyl and 5-triazolyl), 2- thienyl, 3-thienyl,
pyrazolyl (e.g., 2-pyrazolyl), isothiazolyl,
1, 2, 3-oxadi azol yl, 1, 2,5-oxadi azol yl,
1, 2, 4-oxadi azolyl, 1,2,3-triazolyl,
1, 2, 3-t hi adi azol ylI, 1,3, 4-ih|ad|azolyl
1,2,5-thiadiazo|y|, pyra2|nyl 1,3, 5- trlazinyl, and
the foll owi ng bicycles: benzinidazolyl, benzof uryl,
benzot hi ophenyl, indolyl (e.g., 2-indolyl), purinyl,
qui nolinyl (e.g., 2- quinolinyl, 3-quinolinyl,
4-qui nolinyl), and isoquinolinyl (e.g.,
1-isoquinolinyl, 3- isoquinolinyl, or
4-isoquinolinyl). [0119] In sone enbodi nents, an aryl
(|nclud|ng aralkyl aralkoxy, aryloxyalkyl and t he
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wherein said heteroaryl or heterocyclyl ring has 1-3
het er oat ons i ndependently sel ected from nitrogen,
wo@oegaemi4nr sul fur. Optional substituents on tPEI/US2008/057804
al i phatic group of R are selected from NH2,
NH( C1_4al i phatic), N(Cl_4aliphatic)2, hal ogen,
Cl_4al ifphati c, O4, QO(Cl_4aliphatic), NO2, CN, CC2H,
cangurpPusiof tagerygreat findingsdn metisaltests perfophed orepatients undergedis
L0 [ [ of the foregoing
gas@f&'gc{g?%ﬁgeﬁ%@g{@b%gg%?aﬁ is unsubstituted. [0120] In
sone enbodi nents, an aliphatic or heteroaliphatic
[00 Gf] Papentopresentimguzna iwshiffcidney mustaystlidt Sodiumgntake/inoeder & N

Qr _nor ubstituents. Suitable substituyent n the
conf@Bficrphen B sba e AR iong i a5 DA PIE Ft B 0P e 4B
progéslsim,of gfefiﬁfufﬁciﬂﬁy: SlilicDi?i Bisgﬁh ?deea?y Cdrinﬁti(ﬁd SREdames andélelp

sel ecte romthqose |ist above for .the unsaturate
to cgirql grieri PEIEFULG 1400 ?-“?fatﬂgfa&éﬂgﬁm& FUURDURtP teBTosTesTion oy
rendldghage the following: =0, =S5, =NNHR , =NN(R*) 2,
=NNHC(0) R *, =NNHCO2( al kyl ), =NNHSQ2(al kyl), or =NR*,
where each R* is independently sel ected from hydrogen

[00 8] Impccersanesyeith the Matienal Heart duag arsl Blood nstituts, Blhnal
bt b ' . Of . sel ect ed
o e ol PR b e Bl & an o3
Conseguentb, thegtetain aidre sashivim thaDindividualsiwhd axe netroaeiveight.NCR2,
CN, CO2H, CX2(Cl1_4 aliphatic), QO halo C1_4 aliphatic),

1 4 al.iphatic) Lh. eac f . the foregoi
(00 R el veail BN KO RETBR rGREHEs fan o DUetoiEh’
aduby therecis dticraase of 89%pininwralitysisk Sué tolrrebsal dAmédeefor every
addnj_?i' t{lqgﬁn o&)‘lg?sqr&onarons’l%édigog;i’er?%{col) IC?O)“REQ |_ncl ude
C(O CH2C(O R+, -S2R+, -SM2N(R+) 2, - C(=9) _N( R+) 2,
[0020FA=dik)cohkiSent SithQi gtr-SYRRORRke rétl6ds M 1e TR of Sty SHiROLR, in
an optionally substituted C1_4 aliphatic, optionally
tumgapgaents theiskiof dpNalopingfardigrarssgulan, praal, ang esgebrabdfsggses.
optionally substituted -CH2(Ph), optionally

iy da 1o 3 i ' . tendiv . salt-
[oozfl?:k'}h%écdH 1(1%%1)@ rowtdaluhi diefibhe i@ %%%m%@%@g%&d It

( or an unsubstitute
senspptecpregnapt wemnerh shiddrers pyndreme Xrpptiprty + thgseoaf8icted byausulin
residtlc€ MOAL MBI e@ﬁ&ﬂﬁﬂn@f a8 gﬁgosfe,:]a?r{éb SHension,
nitrogen, or sultur, or, A0 i n ependent occurrt ences

hypestrighceridamin.trad demB Diutisidsterod s well g thé emeairider of the

popdl tituents, taken together with the aton(s) to which

each R+ group is bound, form a 5-8-nenbered
het erocyclyl, aryl, or heteroaryl ring or a 3-8-

(0022 Cheseeof capdidvasdutar|diseasedn aduiite c@tunes@iadaheirgragarTheseor

. _heterocyclyl ring. has 1-3 heteroatons, ipdependent|y .

discfi} BHh Frov SR RO GamTe S gt CIAGRH. Fie Blogy piatrate is an

importdns faclor 6\¢asdiOvasél@ riek | maidirfgll\?g T@ammera@ SRuRNBAYI rot NY
of . R+ are selected fromNH2, NH(Cl-4 aliphatic), )

only\joidren undergting hyppensien byblse these-whore pormiotensiveyfroemptive

meaburéslshéuld bt @igtaleh to NEBify fablorsChlhlas 6KRit{-dndthigh-sNiatake)
.‘%\‘g%léo Cl.4 aliphatic), or halo(Cl_4 aliphatic),

whi PRbESH¥N of the foregoing Cl_4aliphatic groups of
R+ is unsubstituted. [0122 ] As detailed above, in
sone enbodi nents, two i ndependent occurrences of R (or
R+, or any other variable simlarly defined herein),
may be taken together with the aton(s) to which each
variable is bound to formda 5-8-nenbered heterocyclyl,
aryl, or heteroaryl ring or a 3-8-nenbered cycl oal kyl
ring. Exenplary rings that are fornmed when two
i ndependent occurrences of R (or R+, or any other
variable simlarly defined herein) are taken together
wth the atonm(s) to which each variable is bound
include, but are not limted to the following: a) two
i ndependent occurrences of R (or R+, or any other
variable simlarly defined herein) that are bound
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Unl ess ot herw se specified, the optional replacenents
forma chemcally stable conpound. Optiona
WO paosntapt i ons can occur both within the chai nPERTUS2D8/057804
either end of the chain; i.e. both at the point of
attachnment and/or also at the termnal end. Two
optional replacenents can al so be adjacent to each
(008 Inigyis spesipl q9mRosition of agrpepble salty daste cap adhglly substitug for
conthi&Hiaftads 1Vdo°e"s bt cﬁsp@agﬁpé’h&ﬂ el Bk Rst Q5 HotaAiRA chloride
specified, if acernent or 1 nterruption occurs
comparediie ceramoi tvéle sehdl‘hls qrealitysip Facreost and teefpgnd in sheddwmsehotdo
an Hon the termnal end. For exanple, if -CH2CH2CHs

Or2 B AR ol g7

1nd{sﬂéhﬁabl§ toASsedesdal th.e'th daﬁrrﬁ:h sodunbelilétidy @lenis prepuicial to

oss P B S s i o oRonan bt bl P Br dedmeser

Diredidrshd Uniitveroity MCdl?ﬁnﬁLﬂiﬁmrdnldﬁéﬁ axl’}]ﬂ by’zlmh ziu:bls&ﬂe&pur@dw e
| n the rings thin the nmultiple
Carlics ﬁEe&ee%ﬂse ooty sagFes calefin, fob many elPicuaehions picluinge
museu RS Edritdbtidan if éhl@ﬁbi e%ret‘id?ﬁs ﬁ&§ﬁt§de@ Nfe ﬁm%sﬂoﬂdﬁbyg ure b
Figure a [0125 ] This also aag ies to nultiple ring

extragingialcium digegtly fropyhe bones: thusiycakoningthemy i ashvakingithe aneet
of o&fé &) 'H%chb%e%af Bilst rb2B%)an ﬁtg&fggtt@)& {I'gi’t}eof éaﬂ:ufrh g U%f@/een

IS an optional substitue rring A
1 OQQ 3¢ 1300 megper day; The 1g5e4reh Perfomvsbbbelpr Sellweyer suggestnthat a
dlet"ﬂéhtlﬁ P&t@ssfu&rp ub Sl tlgé dete ﬁ%sséﬂ??\&il&x%?gtdf’et
drawn fromthe center o eac ring, , SS
- richgn padt (spdiemshloride)i ed, each substituent only represents
substitution on the ring to which it is attached. For

in Fi Y.is n option hsti.t uent
(003 2HR, ‘H’&ﬁﬂm&m@é‘ Sy s i ﬁ%‘ﬁ Aangily Sxlelomapipicq pst
be enhaiged Terabmevdibrgwremace[&lqﬁﬂedls \ids616 8 eriticRfieMd oTOvabdrah@shlt
ructures .depicted herein are al so nmeant to i nclude

Wlﬂh@‘F“ﬁ’é‘HﬁﬁFﬂ%l Rerajive. Regandingoyater; schemeshave bessipengosted yirg
usagbesTMEhSrhIGy & RG@MlQﬁ S {1 Mdehtior 1RFTF will bdsty & fikd\Gedt ©;
for exanple, the Rand S configurations for each
metric center, (Z) and (E) double bond isoners,
Oo%ﬁl igtary supriemanys ofpofassivmand pri¢iungesvoe bypemmcef dlcaqrdmgly,
as p?dpgwd% e ThRO §£U%¥Hh oh %?FE r.l§m?§ atY&Ll bR r{,‘é{t}o%
di ast ereoneri c, eore or con orna |onaF3
Detegtige, iveliaten anddT rmtms@mf BiawdiPuessute 2603 byithdiNationakEHeatppe
r St ted I
Lunfand BE PASRNSREL 00s nadreP g BES R IR SRR e AL
peopip shnud adoet kegltimelifostyleht pl’cmhthe augmeAtitibt bOblabdd pressure, and

ctures depicted herein
o e S B B ol e B el DI,
Dietiary A}bpeoq@hme i) wapeumamr(l)ﬁﬂl—s lasliet eyrichad Ivyth @Btabsilrrdnd
cﬂcx n%re$ordexa e, conpounds havi ngt he present
U7 UCHTETEEY BOCEW™ f or the repl acement of hydrogen by
deuterlun1or tritium or the replacenent of a carbon

[oom Pataésaﬁa pRVidédEfimaimehad e ioB DBl 8 itPrbteéts tHe@mag ope
is invention. gch conmpounds are useful, for

°r888}§ 91 certin diseascs, such as P%mpgmsw%b@ertﬁnseﬂnoﬁagn@@asc of
assays, or as JAK inhibitors with inproved therapeutic
profile. Description of Conpounds of the Invention
[0129] The present invention relates to a conpound of
formula | : | or a pharmackutically acceptable salt
thereof, wherein: X1 is Nor CRl; X2 is N or CRZ;
wherein no nore than one of X1 or X2 is N; X3 is N or
CR23 ; X4 is Nor CR24 ; wherein at |east one of X3
and X4 is N; RLis H halo, R, OH OR, COR, COOH,
COOR, CONH 2, CONHR, CON(R )2, or CN, R2 is H
halo, R, OH OR, COR, COCH, COOR, CONH 2, CONHR ,
CON(R )2, or CN; or R1 and R2, taken together, forma
5 7 nenbered aryl or heteroaryl ring optlonally

o o N T -
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R24 is HS,, hhaallo, R, OH OR, COR, COOH, COOR ,

CONH 2, CONHR', CON(R )2, or CN; R is a C1_3
wa@bkiophatiez optionally substituted with 1-4 occRCT/ERE$057804

of R10.each R10 is independently selected from

hal ogen, CF3, OCH3, OH, SH, NO2, NH2, SCH3, NCH3, CN or

unsubstituted ClL 2 ali phatl or t r.ou
potassiyat werenmsnwpﬁ@ecag?%'aho t58 Weéﬁre%é’y%tg’détf@ched
rechrimeaded ARMWARY offpofiSsith 17600 M3 alteitS6ME eXRets f'erc@ﬁ’ﬁnend

2- 2- 2-y 2- 3- 3-b 3-
st i e o Hosd e NopURIo, e e A

ing€&YSoridpbd B d0p aﬁ@'i J566 flglof §H§§§Irﬁbé%‘d§9 with 1-4

occurtences of hal ogen, NH2, SH or CN;, or a
Cl-6 aliphatic, wherein uptotvvo rrethylene units of
[OO%&]l Rep@is Sigpést thatthe mtaofeegxpnal deaths due dnchrdinvspdarctbsebdey is

d Cl 6.aliphat
i BREP R PR E e o Rhs Rt MarPShigd v
producps sdid prote&we effBEl B’/fagnesm( @)nsufﬁdfdn@)u@ﬁodem E§dItuffs, to meet

dalli'gﬂ\ﬂremmpt('lg agneﬂﬁnfua;@f x@ protectg@xmcardmggcggggar&age
and aNﬂ'@QnZas has Nﬁn%rmfhe re&hﬂ@héﬂﬂaﬂ 'ath%lchthﬁlﬁsnmn lies

-, -NR 2 1C(OQN oC( OC( O NR
bet‘zeef 300 %@@mﬁlben iR padpst Fpunmw& 8 of magnqRum
ggggi?e,aa or -SO2-; RR1is Cl_6 aliphatic or

-7 cycl oallphatlc optlonally substituted with 1-6
occurrences of halogen, N(R X)2, Rx , -OR X, -SRX, -NO
[0029] Thegefoge, a sofjum: ey o2 flow-sodh@R coxmpasitiemthat c@ONERitte for
HHEER m H
conh st Al g ek VA RRER S8kt A SR
confripytersaraproptiate éetae)cwulememmsrmwgemdem OR22, N2,
NH2, NHR 22, N(R 22)2, SH SR22, CN, or R22; or two

Uﬁﬁ}ﬂR Q%ef. e carbon(s) to which they are
a ac‘k Ifﬁlgrm a cycIIGopropyI ring or CO each R22 is
i ndependent|ly sel ected froma Cl1-6 aliphatic or C3-7
[0030] Alnasbljdcpitnad i the msmmaédﬁm %%&dﬁd&zﬁ@gﬁeﬁﬂly 4§ scasomng
occurrhﬁlnces of 5‘? ‘%Bp ik or CN, R25
comppyifion,that is epsy do adapy %Pleﬁﬁalﬂ wal s Rbieero hgge besoppanured
to combY kaNEsaliolpriging af Réilwiam|stl¥ctad Fforh SaPEIMbiktng of citric
replaced by Gu and wherein Uis optionally substituted
ac q,\}a(tﬁnqaq }ﬁpo-l’bl@plﬁi and qqppures thezeof; a pota@mm salf; a calcigmzalt; a
magn@Rskal; an@HQ R, -AO-. - (O N+, -C(ONR 26-,
NCC=N- CN) RE, - NHOO-, - NR 26C0-, -NHG(O) O, -NR
26C( 0 O, - SA2NH, -SO 2NR26-, -NHSO 2-, -NR 26SQ2-,
[003 IiHayotheripbjectivieiis RPAVEY Risklf thaNeG(er Nitedny Supplmﬁemﬁm@)) NR

bodg ﬁﬂl_@g%% g%nankﬁicpé%%m 2 iunf cw%gnes&m stg@ eénen sgzag NIH:Q’

a Cl1 6 aliphatic, C3-10 cycl oaI i phatic, C6-10 aryl,
[00R] Ilhewmbieen\md afeebmrerﬁwy b seasonifg d&ah@ﬁﬁkﬁfwﬂhat also confers an

on S Mo bRt e S O P e
betvzmbslﬁ labdI652d byiwteighhef ppgmssiumfehloride;Bdtween 5 IRKA0% N whight ©F

. - - 2RX .- X, -0 HR. X, .or X
scidilagf, U o5 Bafc At REBHER 7 200 b T i shlorge o
calciunt-phiosphate; afid-batwedN( I8 anll 20% H; Bf ma

(Llrsg i(;ﬁc 3-10 cycl oal i phati g'—vt?élglz‘?l_ﬁm_ %‘és%}]aé()g%grafl ),
-(Ln)-(5-10 nenberedheteroaryl), -(Ln)-(5-10 nenbered
het erocycl yl ), oxo, Cl_4hal oal koxy, Cl_4hal oal kyl,
-(Ln)-NO 2, -(Ln)-CN, -(LM-0OH -(Ln)-CF 3, -CO 2R,
-CO2H, -COR, -COH, -OC(OR, -CONHR, C(ONR )2,
-NHC(OR, or NR C(OR ; or two Ju groups, on the sane
substituent or different substituents, together wth
the aton(s) to which each Ju group is bound, forma
5-7 menbered saturated, unsaturated, or partially
saturated ring; mis OCor 1; Y is H, hal ogen, CN, N2,
NH2, NHR, N(R) 2, or a group selected froma Cl1_6

aI [ phatlc a C3- 10cycl oaI [ phatlc acC -|o aryl a 5 10

o, o -
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together wth the aton(s) to which each Jg group is
bound, forma 5-7 nenbered saturated, unsaturated, or
w@a0osiiadiky saturated ring; each L is i ndependePtT/ySao08/057804
Cl 4 aliphatic wherein up to three nethylene units are
repl aced by -NH, -NRL-, -0-, -S, -CO2-, -O(O -
O - O NH O)NR L-, - =N-
(0055} T i o eyl ey by R

e s 5 s g B

or low@pgyml-‘gc@somng Kpi8Esitide, compiRing 0 agiNlant seipied ﬁszhe group

cons e%(g(n& dﬁﬁ ?TL:& t&a%g labld %c?égsaé J(]t?n[}: eof apotassmm

saltaacqihamweu a@ﬁag‘hém}mlsdalanthaﬁﬂw C -io ar yI 5 10
nmenbered heteroaryl, or 5-10 nenbered heterocyclyl; or

sUhst. nt or different
DE&%@E’E@#@WM@F&? ré&:ﬁﬁi{s) to which each
RL group is bound, forma 3-8 nenbered heterocyclyl;
(0084 Clhe BoinSoinds BAGE Q@Q&ilﬂg cRlpasitiitlof JpRiRhRly Sdity4adié bRt i C
or a C3-6 cycloaliphatic optionally substituted with
Presengin¥RItiQn Ak ERsENtGR VARQUS EROTHIOPS. NC2, NH2, SH or CN, or
two Rgroups, together with the atomto whi ch the R
t 0
O G AR e Bh efy 20 L (PR S BT PRl o 20
mor@mbefcnabIUtléMéS%ar bon of an R3 ring is opt| onaIIy and
i ndependently substituted with hal ogen; -R;

003y SoB R SRR B prety e ieokd & PRy Visiaht %%reéﬁ e
25%ubstituted with R, -(CH2V2(Ph), optionally

substi t uted with R, -CH=CH(Ph), opti onal I y subst ituted
[Oogﬁ&(tg?ﬁ?mf ndc nggg\lr(@%zgetwe R%@@S"/ wm@ﬁerably 25 t0
35%.NRNRC( 0) N(R) 2; -NRNRCO2R;, -C(OC(OR -C(OCH2C(OR;

- C2R, -C(OR -C(SR -CONR 2; C(S)N(R)Z

-0C(0 R 2; OR O N(OR) R -
{00383‘,%3; ) R‘(iulzus(cgm@%( n)@5'012!7#1(14(1;;sszf)xt bg:w@@@f Rnd 4@%@@2@4@),2
preféMB@%Ro 309 Rﬁ)t)?es ofdy M’Q aMsR)l&areoarcc%{sagI??o ugels eiFle%ct A 'y

wherei n each epend nt occurrence Ris
be uspdomRTRipERbbgStHIC a@lﬁt tagarid d0id, daghe adid, usceorbiCacié ard/ornfhmeric acid
- ar@¢bnikaPi g#ltut ed 5-6 nmenbered heteroaryl or
heterocyclic ring, phenyl, -Q(Ph), or -CH2(Ph), or,
two i ndependent occurrences of R on the sane
(0039 Fbe magrasiumpsaltandyfhemessentdetyeen 1 0 &ri0ss by aveizht, pmgmthg s

0 2804 Ry BB 2 B il PR St E embaBl ey

vmagnesxm@ulﬁhammmemymlohbhuyI ring, wherein said
heteroaryl or heterocyclyl ring has 1- 3 heteroatorrs

' endent|y selected. fromnitro , gen,
oot RRFermBR ol S 7 Eiion o R AT URE o St SR
amoRfits o Solidll rhw At drialsg AR nd fyb@ﬁ'n@lﬁoﬂé’&?s%[ﬁ%ﬁdeb’edsﬁ' seskest
from NH2, NH(CLl _ 4aliphatic) (C1_4aliphatic
crystky WEERFocesiecd R AT idusiial migr, ingy rannezweli-spown iythe aggrfinely
powdbled HWiateGsR tishrdikrihat i ), O(hal 0C1_4 al i phatic),
or hal oCl_4al i phatic, wherein each of the foregoing
Cl_4aliphatic groups of Ris unsubstituted; wherein
each substitutable nitrogen of a non-aronatic
heterocyclic ring of Ris optionally and independently
substituted with -R+, -N(R¥)2, -C(O R+, -CO2R+,
-C(OC(OR+, -C(OCHC(O R+, -S2R+, -SO2N(Rt) 2,
-C(=S)N(R+) 2, -C(=NH)- N(R+)2, or -NR+SQ2R+; wherein
R+ is hydrogen, an optionally substituted Cl1_6
al i phatic, optionally substituted phenyl, optionally
substituted -Q(Ph), optionally substituted -CH2(Ph),
optionally substituted -(CH2)i _2(Ph); optionally
substituted -CH=CH(Ph); or an unsubstituted 5-6
nenbered heteroaryl or heterocycllc rlnghaV|ng one to

o, oy o o




R4 is Hor is a -Cl-2 aliphatic optionally substituted
with 1-3 occurrences of Rl1l; each Rl1l is independently
waeisai@ad2 f r om hal ogen, CF3, OCH3, OH, SH, NO2PCINHI2008/057804

SCH3, NCH3, CN, CON(R15)2 or unsubstituted Cl1_2

aliphatic, or two R11 groups, together with the carbon

t o whi hthe are attached, forma cyclopropyl ring or
WO&H@PC@?&S P@W@Sem%m P%rtr@aqutfreéeramsym diggysity;ofiiypgs

and%o%m‘lu&{s'o@hﬁdr%f%gédt?ﬁ@ Ebﬁfexﬁfﬂ%& hﬁd'%g)dbé’\ﬁr%%nt]be%ween 0.5

occurrences of or a C1_6 aliphatic
andist% b aeight, §£P(§§@blvdtt@é‘ywth 1-5 occurrences of R13 ;
each R12 | s independently sel ected from hal ogen,

o Mo SR8 i 05

10% by b/@tght, pre\fdnalﬂh 1 um@% Tnese aictude badcipmfphosphate apd taignmpy |

mh%_@%é’i‘fh@@% ch'gﬁiand?_f) tﬁndem | M{O%Cdjt\}%sﬁ,x a?srzrx]rg 'sﬁ% taste

withorus bittetnieds|iviidh G]ggﬁérhlljohﬁbtdptabw to thithubdha palaRWAS often rejected

p ﬁ‘ggether vvlth the carbon to which they are attached,

OF BYPH LOMMUSPr opyl ring: or R5 and R6 are taken
together to forma 3-7 nmenbered carbocyclic or

[oohqtme Q6)Sdsition S thepréseft ihveRBorPR bedTRlal Yecaude st dohthirRdow
occurrences of, R12; or R4 and R6, taken

qua{ltbt{féf) %éq‘d’%‘ PG §diu, apch {5 @FP vidss Hheibuppaner ganism vithca dgtary
supplembhtdf 32l uREHRessRich, SRighe @t dnd BAfitandh, |}l of FhithatEgefly

aromatic nitrogen-contalining rin conpr|3| ng up to tV\D

required by ithsuholnel workbpapiiation | Ascerdingly; said Mvemtiopss igngfieial to
the Mu’la‘?ﬁﬂbf ¥y coﬁ.ﬁiﬁ?%ﬁft #I’ tév%}{?rbn;e't éf ﬂ'&%ﬁf l{)ﬁ)%&éwgf os&éorosxs

R1 and er wt Itrogehn
Obem mqremd iagenel prassizel imd‘ alerma a 1®1®mgah¢)enmﬂlcstamu theetefidm -
n a@lﬁ{ #P téﬁ%&{ %}1(? gu%% af.no TRy lt%trgn[%&h eﬁo ht ﬁgxedlgglon

| ngconpri st ng 'up i"on
for mnebh)epdrtémmm (anS@]uBm])S swmtraapﬂenobabfnys &ub&lfﬁbt—dab&cknd
It 1-4 ccurre or. ch, R14 is
efteliedmer (RalErty <YEiRS Aoy 1 molieh e rpeciRrestmpps: e the
need\(oRs&r@xcalShtcrvSRmn Ql'dhtl&ﬁl' fol b6 Rup (& th@&%et §#Rplicatiohd

R'; or any two R13 groups, on
therp miHENGS 1 BOSPEE (OIS he PaeR S S PEeS éherapset of certain

dlsehé’ég,%ht:}?a{s pakhB ciﬂ%@r @heA% ﬁx)e ngfnpatg)ﬂf Red3ldh greés?on

bound, forma 3- rrerrbere rate unsat ur a \

of certain disgasss, sugh as @p@dnwé%mymd@vws ip thedrea@ent and prévegtion

ofsmtegﬁ@hdmn? tdifedied Wi th 1-3 occurrences of R16: R
is a Cl_3 aliphatic optionally substituted with 1-4

occurrences of R ; each R16 is independently sel ected

[0045) Enovs sxesgience torpartiqxtuaaltyOaste Sfthe N@mﬂe«en@@m@odm

reoffh oo by o poBB Bl INER chiky ool R b BE O
comapmﬂe H@dls whotlyndiffergnt Ifxoplra;)pyother pmgucm Kn@a0p thE Givehlther

e M

charggiersticaly Hitteymesiduabygsta of ﬁ;ﬁ&,snuﬁﬂﬂﬂbndé]rt toﬁl-ly ném,hbﬂrcﬂ)y the

S 4 S Rl D o

aﬁemastamddibﬂtehﬂyengmensathé galtyeate. f orm a cycl opropyl ring or
C=O0 R8is Cl 4 aliphatic optionally substituted with
1-6 occurrences of R18 ; and each R18 is independently
sel ected from hal ogen, CF3, OCH3, OH, SH, NO2, NH2,
SCH3, NCH3, CN, CON(R15)2 %r unsubstituted CL 2
aliphatic, or two R18 groups, together with the carbon
to which they are attached, forma cycl opropyl ring or
C=0 [0130 ] In one enbodi nent, a conpound of the

invention has one of fornmulae I-A, 1-B, I-C, 1-D, I|-E,
l-F, I-G I-Hor I-i: I-DI-EI-FI-GI-1. [0131 ] In
one enbodi nent, said conpound is selected from one of
formulae I-A 1-B, I-Cor I-D. In a further

enbodi nent , sal d conpound |s sel ect ed from one of

Y Y T - N 1



R23 is H CH3, d or F. In yet a further enbodi nent,

R23 is H [0135 ] In another enbodi nent, said conpound
wo 2008al@aer ed fromone of forrmulae |-B, |-D or PEHUSANS057804

R4 is H d, F, R, OHor OR. In a further

enbodi nent, R24 is H, CH3, O or F. In yet another

enbodi nent, said conpound is of fornmula I-D, and R2
[O%ﬂoﬁar@zwnmoatl%tmftqtfs theragepf qommandabie salewswp itepevideg1

flavoPctididitfos) duch S linesd Mtritss R oty AL B8 RATH AR,

chlernidssConsumentaste a@entamcecanct flevor testisg, by alR8nel pOWBTAiGedjwiges of

e d any, of .t above-di.scl gsed .
var BhelT LSRR il 8o sin s BB e O ERES B35 gtz
the bittetriess; betmbothie salinity. [1394’1] $alrhdlfapﬁri$.is dugmygfifed &vhenl twd@rmore

odi nment 4|s H [0138 ] In an alternative

sal%gf? nisardlendtdand R4, taken together with the

nitrogen to which R4 is attached, forma 3-8 nenbered
In théipresent Mdlentidn kéverd] kalt aipdlifdsart Qmbaica @ nkerring an agrecable

nitrogen-containing ring conprising up to two

addi tional heteroatons selected fromN, Oor S and
saltmessi thatas ¢sgendiabhsnan-bitterd wi th 1-4 occurrences of Rl14

.[0139] In another enbodi nent of any of the

Gl C ky|
(o0 E PR AR RPRL UEP oot o B B it
. In a further enbodinent, R5 is H or an unsubstituted
saltiiiéss2sueh lay aup§, bisthy, jdi&smgétﬁﬂés, €isH) ohlicken) emt, rAayynodise; he
above di scl osed enbodinents, R6 is a Cl-4 aliphatic
8 ﬂ}e{% substituted with 1-5 occurrences of R13 .
Sa“? N er embodinment, R5 is Hand R6 is sel ected
fronHSC [0141] In a further enbodiment, R6 is sel ected
[0049)amkE f310%AH extamhples Sfelthdan tdi k@ hate SRENAGNEBA hnd 438 nbS
sel ected fron Of44] I n anot her enbodi nent, R5 and R6
are taken together to forma ring sel ected from
inteficdite b ligifingor nore carbon atons in of said ring are
optionally and i ndependently replaced by N, O or S
EXANPEEK | n another enbodinment, RS and R6 are [0146] In
a further enbodinent, R5 and R6 are H3 [0147] In yet a
further enbodinment, R5 and R6 are [0148] In anot her
EXAMPOE Inent, R4 and R6, taken together with the
nitrogen to which Ris attached, forma 3-8 nenbered

sat uraf | sat ura
o PR PR REARARE P A T26 1w
Ascarbii A¢ioned, Mugheshm SalpRats €69 Ri@F16ur@3?I\CalciGmPhosphated:%.
optionally substituted with 1-4 occurrences of R 14 .
In a further enbodinment, R4 and R 6 taken together is
EXAMPEE%d fromis Hor R 14 . [0149] In a further
enbodi nent, R4 and R6 taken together is [0150] In yet
Corfboh it AGIor THASONBRAL Pol3éian BhfRrBe $&¥EPurkiAg %hﬁio% s

[0151] I'n a further enbodinent, the ring forned b y R4
Ma@ﬁﬂ“‘R%"H@teﬁﬁ%@%l?lwhéépha!crﬂ%ot her enbodi nent, the
ring formed by R4 and R6 is substituted with one
EX&M@'!L mence o f R 14 . In a further enmbodinment, R 14 is
OH, 3, F, (R' or NHR . In yet a further
enmbodinment, R' is C1_2 alkyl or C2-3 alkenyl. In a
still further enbodinment, R 14 is OH [ 0152 ] In
anot her enbodinent o f any o f the above-di scl osed
enbodi nents, RR7 iiss Hoorr C 11--22 aall kkyyl |
ooppttiioonnaal Il lyy ssuubbssttiittuutteedd wiitthh
1-3 occurrences o f R 17. In a further enbodinent, R 7
is Hor unsubstituted C 1-2 al kyl.[0153 ] In another
enbodi rent of any of the above-di scl osed enbodi nents,
R8 is a C1_4 aliphatic or cycloaliphatic optionally
substituted with up to 6 occurrences of R18. In a
further enbodinment, R8 is a C2-3 aliphatic or
cycl oali phatic optionally substituted with up to 6
occurrences of R18. In a further enbodinent, R18 is F.
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from(1l-a), (1-c), (2-d), (2-e), (2-n), (2-0), (2-u)

and (2-x). In a still further enbodinent, R3 is
waedsat@ad2 from (1-c), (2-d), (2-n) and (2-0). POWBS20P8/057804

I n anot her enbodi nent, R3 is unsubstituted. In an

alternative enbodinent, up to two substitutable

carbons and up to one substltutable ni trogens of a

C°’ﬁléﬂil§‘a‘rpd?mﬂil%‘ heWeieht Petassiup Chiprige 62neT ariarie iAgd H%
Siebiai Suiag 23 mcactuﬂrrﬂagghaw/ed' ment, one
substrtutable carbon and up to one substrtutable
nitrogens of a non-aromatic heterocyclic ring of the
EX{BPLEA) are substituted. In yet a further enbodi nent,
one substitutable carbon of the R3 ring is

ubst.ig ut ed 5 n,_anot |,SA(2:-1N
CorfpienpibiieRic oy Wassht: G K lom G280 Gl Acigdshes cpisig]
Chledidt 1R25 SodiumClipitide58b, Maghediah iChloridel 5%, Rice®lour 10%.
heteroaryl. In a further enbodi nent, R25 is an
EXéé?ﬂQE IIy substituted phenyl. |In another enbodi nent,
(1-c) or (2-d) and R3 is unsubstituted.[0157] In
anot her enbodi nent, the i nvention provides a conpound
CorfonéPréhokion B OWei ﬁ'fﬂ_ ERoaEbh 5‘% ’F?Bﬁﬁc Q&d 25%,
LOW SODI UM SALT CSITI BACKGROU
MagnegiemrSudphate; 1804 Caleium thsnbvéﬁt%&pdpm@monﬂn éS%r Rige fitour
169$nvention relates to a stable, sodium free or
ow sodi um seasoni ng conposition of agreeable salty
taste very simlar to common table salt, intended for
EXAMREE®Oti on by the overall population, i.e., youth,
adults, elderly, and pregnant wonmen. Said conposition

confghi B S e B RS 190 ol = o

MagpesiGmisplphft8 28% Cal@uriiPhedphéte o] SHIAH CRIdeido@sent
conposli tion aids in preventl ng or treati ng certal n

di seases, such as h%pertensron ost eopor osi s

EXAMELE ! omprpfgidiro by Wgight: Rowgsém f 7-PR30RE Chioride

15. @Qmmdgﬁ&uﬁﬁ 39807449b1 S&lpha‘ie w’t@agﬂdcil&ul%ez 2'.'55195'6637
t hrou pre-, inter-, and ostcooklng

0
PhOf%Géglﬁﬁ%%Gégart@%ﬁ%%Fam Bowa5% in the househol d
and the food processing industry. [0003] Many attenpts

EX.@MPEEQ%&M&EEM%&&WW Wolsht xso%tstmar 8, éﬁ%@gﬁxs%@ﬁﬁ&

cone to naug ht or have yet "to attal

17.13 Ate6d8% Mm@lsu@ 4 Wy%%lrl?'ﬂ Sulni@tvdr&BééSQ?@B%e@alumn
8086 iilhgr residual taste.
6. lﬁﬁiﬁsgg?the)%qtaest e S ‘h2|4%‘|9°tni;a§{aﬂée‘Aggr%% 1 ance of those who
nmust restrict sodlunrintake per mnedi ca
EXAMPDbE9eCmhaionent, Propoution tey ‘ge@hﬁ’amslamcazeﬁsm%f/mhloride

erte )y t n of
29 BT A MIMRELR 0000 28 IR G B s iR criond o
2.7934T0506%Rhgsphate 2085652920444 Tepdrip AciAI0VE . [0004] Sodi um
toxicity to the body is denonstrated through a
e e of nitric oxide NO is a nat
E%Lfdﬁ@@ﬂtpﬁatm PEOPQEON\PY| el&*%r\reramrnlla I&M%r*b(pa@émdgr
11. 888’754069%fcwdiduﬂt5|4167561‘1@%$mf15Q6%3289%|$%aiuhh9 RRBEYEISY%

he bl ood .vessel s; protects agai nst

Chl%dgg‘nﬁsgét? ﬁéézrcf m%%r‘@m%lm"%m%“frlgrﬁal di seases, reduces

arterial tension values by producing vasodilatation;

prevents the onset of ischem c di seases because of its

anti at herogeni c and antithronbotic effect; helps

conbat infections; |owersl1ful nonaryhypertension; and

ai-ds in destroying cancerous tunors. [0005] Per

scientific research, a high-sodiumdiet reduces NO

| evel s and, subsequently, augnents the risk of

devel opi ng cardi ac, vascular, renal, and cerebra

di seases. Sodiumrelates to an increase in arteri al

pressure, mainly because of the |ack of vascul ar

dilatati on from NO reduction. [0006] The restriction

of sodrunrrntake in turn helps to prevent and treat

1 1 .




lives, seens contradictory. [0008] The FDA recomends
a daily 500-ng mninmal and 2,400-ng maxi mal sodi um
WO ppoade14Not wi t hst andi ng, the average Ameri canPCHKER08/057804
nore than 4,000 ng of sodium per day; three-fourths of
whi ch cone fromthe processed foodstuffs and
nouri shnent ingested. The Anerican Public Health

EXAMPIE bt %Ppommmpom@ b WeighPotaspinaldsld 1 23341 eclehleride
11. mdawmm%&em ﬁoﬁrsgpﬁﬁ@§&hpm9¢§§nf1f7§szbzxc§%am thin

he next 1 ears esti mat es change coul d

2.234d6 % Pipsmle?“@%}ﬁ}ﬁﬁe&?qm PIR0GR68 Ehloridg 20
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60%5#/?;“}3? Jp}'o(?l de a truly rich and delicious
sodium free salt, which can be used in the househol d
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concordant hypertensi on and obesity, which are the
j e current century. [0013] That
[0056]% | eﬁﬁbﬂ@wﬁgnt ake decreases arteri al
pressure in both the hypertensive and the nornotensive
[00319 The pamitiefsize aish‘;buthouﬁhe céomsbisition Eﬁi lﬁd@&ckg s@t’h]?t it pours in
i ncre rt ressure n t he s.of its
s mpctet S (bl B¢ ol uimgerasadi My RSt i on' of
nitric oxide that it generates. [0014] A reduction of
[00SQPROVEDUREA | S prescribed to patients who undergo
diseases that affect their cardi ovascul ar systens

because many of said patients present altered rena
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correlation with the incidence of gastrlccancer

of the recurrent findings in nedical tests perforned
on patients undergoing gastric cancer is elevated salt
intake | evels. [0017] Patilénts presenting rena

i nsufficiency nust restrict sodiumintake in order to
control known netabolic alterations, such as
hydrosi | ane retenti on, and evade the progression of
the insufficiency. Said neasures reduce the formation
of edemas and help to control arterial pressure -
above-normal rates thereof contribute to the
progressi on of renal damage. [0018] In accordance with
t he Nati onal Fbart Lung and Blood Instltute (NHLBI)



[ 0022] Causes of cardi ovascul ar disease in adults

comence at an early age. These di seases nust be
wee@saentierl at the conmencenent of chil dhood. He@iukioogies7804

pressure is an inportant factor of cardiovascul ar

ri sk. Accordingly, pediatricians shoul d control not

nly .children underg ertensi on but al so, those
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h-salt intake, which |ead to obesity.[0023] This

Wlﬂbi?é@iumg aperetiens (005 BPRACBRVRES| e salty taste can
whol | y substitute for common salt, as it does not
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umfroman ordinary diet is insufficient.
co”%%%%ﬁ%JﬁﬁF?hmg9§P@P%n1|ntake nmust be enhanced. To
achi eve proper intake of mnerals, massive enrichnent
[005f] PREGBDUREICsal t with these nutrients is i mperati ve.
Regardi ng water, schemes have been concocted via usage
%{ ) rir: neral water. Regarding salt, the invention herein
11 Weraht prosy B vprkplaces BRusiReccleap aubegy, ot & BAShivesgpd enent s
instRneRR! B3 VieH tﬁﬁldallctﬁé &quipen€ (ilé!:@;ﬁerlw BRI h® RSt Qs are available.
Accordi ngly, as osed in the "The Seventh Report of
Thestogags oif Hie %maéﬁﬁla#s SEE‘%‘P? fdene in Arypeleane iabelsd andxir-peoof on,
15&/ k n
e R T R A et 8% Pl F ol 25l el P by
the thtr) fantraiDeparBherddl . Pwﬁwalffeecm&a added frtbgingmdieatsl
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the eta t pert ensi on
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evapinales thel wn&niunmcryﬂaﬂs ummdrélﬂi’ﬁ]’ftﬁ@tmw islcorpyplered dlaR tiee filling
oerﬁndanental effect on health as it protects the human
pelg 8bn|sn1fron1certaln di seases, such as osteoporosis
and hypertension. An increase ofpotassiun1content
augnents the anount of sodium excreted by the body.
The reconmmended daily all owance of potassiumis 2,000
ngy, albeit some experts reconmend 3,500 ng daily
i ntake to prevent high bl ddd pressure. Nonethel ess,
t he average Anerican ingests only between 800 and
1,500 ng of potassium per day. [0028] Reports suggest
that the rate of regional deaths due to cardi ovascul ar
di seases is inversely proportional to the hardness of
the drinking water. Magnesiumin hard water produces
said protective effect. Magnesiumis insufficient, in
nodern foodstuffs, to neet daily requirenents. That
nagne3|un1supplenents prot ect agalnst cardlovascular
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appropriate dietary suppl enment, conprising between 2
and 40% by wei ght of rice flour; between 15 and 65% by

waowridoghtelaf pot assi um chl oride; between 5 and 4PC%/0§2008/057804

wei ght of acidulant, such as tartaric acid; between 2
and 15% by wei ght of cal ciumchloride or cal ci um
osphate; and between 10 and 30% by wei ght of

[OO:Jr%d@nem heranderstoprhthel 1be gsygom&ﬁen@rpn% jsezatenimaerely by wayiode

111us@raggx¥ Ql%.%it ?r(odggﬁﬁ% %Q)lp gb@‘m%@é &Xh&u@ﬁéﬁnmg &om
conprising: adding to uman consunption-a

the gfifiteant issope afrtha inventiona SOdIUﬁ} free or | ow sodi um
seasoni ng conposition, conprising an aci dul ant
selected fromthe group consisting of citric acid,
tartaric acid, ascorbic acid and m xtures thereof; a
potassiumsalt; a calciumsalt; a magnesium salt; and
rice flour. DESCRI PTI ON OF THE PREFERRED EMBODI MENTS
[0034] The conpounds in the seasoning conposition of
agreeably salty taste of the present invention are
present in various proportions. [0035] The rice flour
may be present between 2 to 40% by wei ght, preferably
5to 30% nore preferably 15 to 25% [0036] Sodi um
chl oride may be present between 0 to 50% by wei ght,
preferably 15 to 25% [0037] Potassium chloride nmay be
present between 15 to 65% by weight, preferably 25 to
35% [0038] The aci dul ant conpound may be present
between 5 and 40% by wei ght, preferably 10 to 30% Al
types of organic acids that are acceptable for use in
food may be used - preferably citric acid, tartaric
acid, lactic acid, ascorbic acid and/or fumaric acid -
are contenpl ated. [0039] The nagnesium salt may be
present between 10 to 30% by wei ght, preferably 15 to
25% Al magnesiumsalts fit for human consunption are
contenpl at ed, preferably nagnesi um sul phate and
magnesi um chl ori de. [0040] The conpositions of the
i nvention may be produced by conbining the required
anounts of solid raw materials, which nay be finely or
coarsely powdered, in scales or crystals then
processed in an industrial mxer, in a manner
wel |l -known in the art; finely powdered raw material s
are preferred.[0041] Specific flavoring agents nay
vary per market preferences. A diversity of types and
conmbi nations of flavoring agents are contenpl ated and
may be present between 0.5 and 8.5% by wei ght,
preferably 1 to 6% [0042] Chem cal stabilizing
conmpounds may be individually present between about
0.5 - 10% by weight, preferably 1 to 5% These include
cal ci um phosphate and calciumsilicate. [0043] The
great advantage of the present invention is that it
has a real salty taste without bitterness, which is
general |y unacceptable to the human pal ate and often
rejected for human consunption. [0044] The conposition
of the present invention is beneficial because it
contains I ow quantities of sodiumor no sodium and it
provi des the human organismw th a dietary suppl enent
of calcium potassium magnesiumand C Vitamn, all of
whi ch are greatly required by the whole of world
popul ati on. Accordingly, said invention is beneficia
to the population of a coudtry as it prevents the
onset of arterial hypertension, osteoporosis, obesity,
i ncreased arterial pressure and edema - including the
conplications therefrom- in adults, pregnant wonen,
and children. In turn, it strengthens the effect of
nmedi cation for arterial hypertension. Consequently,
such treatnment becones nore affordable and effective
for all patients; evades the need for nedication-based
treatnments; reduces t he need for surglca
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aftertaste and further strengthens the salty
taste.[0046] Said conposition imtates the taste of
W@ ovRnm1sabl e salt because it provides flavor PCT/US2008/057804
characteristics, such as saltiness, sourness, and
acidity, that are typical of sodiumchloride. Consuner
taste acceptance and fl avor testing, by a panel of
laif% r ai ned judges of varied ages, education, and both
genders show that the presence of rice flour
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et abl es, fish, chicken,
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Component Proportion b t: Potassium Chlorid
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ﬁgw%%ﬁ% EXAMPLE 4 Conponent Proportion by
[ : tassium Chloride 25% Ctric Acid 25%
Cal ci um Chl oride 10% Sodi um Chl ori de 25% Magnesi um
4. ChlITbe bahsorbiig cdmpoeitibh ofielaiiDfowhedéiN\daidcompGsitipw tanmjrises a

. Proportion b m Chl.ori de 25% Tartaric
iy Rl &'y Fbsok et P b GoblBbie ot St PBRbc e
4% Sodi um Chl oride 15% Rice Flour 16% EXAMPLE 6
5. CorTpe Bdniky @Repokition ofMaiMel, 8bitainfgbedebn! I3 &t sUo% B¢ welzhe
Tartarjc Acid 28% Magnesi um sul phate 23% Cal ci um
SM‘P‘WC?%‘EWQ% 4% Sodi um Chl ori de 10% EXAMPLE 7 Conponent
Proportion by Wi'ght: Potassium 17.30686242 Chl ori de

6 o el R it AN IR ol B £l

Perﬁb@Qﬂ)m%lﬂitc@IMreur 25% EXAVPLE 8 Conponent Proportion
by Wei ght Potassi um 18. 88021355% Chl ori de 17.11978645%
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13% Chl oride 9.583243981% Citric Acid 25% Ri ce FI our
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3 02882147% Sul phate 11.97117853% Cal ci um 2. 234776637%
Phosphate 1.765223363% Sodi um 5. 900620268% Chl ori de

9. 099379732% Tartaric Aci d425% Ri ce Flour 16% EXAVMPLE
12 Conponent Proportion by Wi ght Potassium

18. 35576317% Chl ori de 16. 64423683% Magnesi um
4.644192921% Sul phat e 18. 35580708% Cal ci um 1.1
17388318% Phosphat e 0. 88261 1682% Sodi um 3. 933746845 %
Chloride 6.066253155% Tartaric Acid 30 % EXAVPLE 13
(50% tabl e salt) Component Proportion by Wi ght

Pot assi um 10. 48900753% Chl ori de 9.510992475% Sul phat e
10. 37502139% Calcium1.1 17388318% Phosphat e 0. 88261
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[ 0050] PROCESSI NG PROCEDURES [ 0051] The particle size
di stribution of the conposition can be sel ected so
WO b@B/1id14pours in a manner sinmlar to table saP@T/UT1068/057804
foll ow ng procedures nmay be enpl oyed. [0052] PROCEDURE
A 1.1 Wight room and mprkplaces nust be cl ean and
ti as _do.nmagc nes a strunen Verlf t hat
0. 51 IThegemeeRHRES a‘mrle%‘gﬁt“ﬂ prase ‘F%WSHBR EPEUrs are
ma@\és’;lmhaﬁtltﬁsm}i‘tﬁldscam@ge of the raw materials shoul d be
done 1 n dry, clean, |abeled and air proof sealed
containers. 1.3 Slft_each i ngredi ent isolated. The
1L iﬁbemmqsmng ef ¢lamtlhwhishés prapartigrolssweiphtopeassiaims¢hderdedt %,
t o &S
Tarlile A0 2498 Snd Ry e AULHE M N Rufhact38c, RUR HiiEDS
andtGaEy«nhah@pbaen%anal yzed by the Quality Control
Departnent. 1.5 Once the anti -hum dity agent has been

i ghed, . it oul e .divided. into as .par 0
12. i feiivon afFlam Een i bispotiondy efege EReiRR hlhuidt a6
Tarfafic PERADYS Magnesidm Sulphite AB%ACH Gilin RHosphatsl 1t1B5.t he
appropriate anmount of anti-humdity agent until the
ent is fully integrated with the ingredient.
empositign ef¢laims 1,auehuis PERORiAB bl weight: iPatasyiwn CéléRﬂﬁie 62%
[ Hxee, t he
Ta";aﬁgfﬁg |l§%¥a M}L S?%{)/grbegmm# %re pI aced in a
m xer and ntxed unt|I t he powders becone honbgeneous
14. Thecompositige of gaiiohevhich id psopertion bp meight: Potasaium Ghiagige 25%,

. seal. 0 h
ciafli e bRy 01 OB RIRREA ok SRRl
5%, /Roonklawml Ofr kpl aces nust be clean and tidy, as do

machi nes and instrunents 1.2 Verify that all the

| d terj . .
15. JffiPigrton SFE55E £ i 15 prophh B RehChtaim Chlaride
TartdﬂtﬂﬁcﬂdeSW WMaghiésiah Sutpaae h $%, @d16lumi Phpéphafe 496 3o8Rim Chioride

ce cles. 1.3 Sift each ingredient isolated. The
lsyrgeﬁﬁﬁmFdﬁ is the one that goes through a sieve of

40 and does not go through a sieve o 120. The rest is

16. di Sﬁeﬁﬁbb&ltibn‘bf&i% rramem Al pPopBHich by Svelit PResiaRCEnIbHRY

,jave been analg{rta alit ntrol Departnent
35%, Tsﬂ@?o@l@ R&% gnqﬁulm ilillth}tea'-’één algiygn Phasphaied (gheagium ¢
Chidriedio¥. ded into as many parts as acidic ingredients
are to be used. 1.6 Each acidic ingredient is
processed in a mxer or a ball mlIl withits
17. c oy methorh fiir sepsening ford ofitharsalty tasted adinipyisiagexdting e fdod tfbre
agent is fully integrated with the ingredient. 1.7
hum@n censtingti@r @véffeasveomesuat o fasobimm- Pecor 16wBoditnad each
acidic ingredient is stored separately. 1.8 Once the
seasbmigg esthpsition@npridingan peidplanteeecttdifymtid/gotw be m xed
in a mxer until powders becone honbgeneous. 1.9
consHitiag 30 €itricSactl) Retati adld,Yas€dit GEIDTRIKC atid aad krifneef seal ed
containers. 1.10 The process is conpleted with the
therédf] d poigssiapesant 4 Qilcib:AQ8H ]l iRRbRINVRIR; Gndlride RIrght room
and wor kpl aces mnust be ‘cl ean and t|dy, as do machi nes
and instrunents. 1.2 Verify that all the equi pnent,
recipients and raw materials are avail able. The
storage of the raw materials should be done in dry,
cl ean, | abel ed and air-proof sealed receptacles. 1.3
Raw mat eri al s nust be wei ghed once they have been
anal yzed by the Quality Cdhtrol Departnent. 1.4
M neral -free water is added to the ingredients
previ ously weighed until it becomes a saturated
solution. 1.5 Filter the solution to elimnate the
impurities and /or insoluble particles. 1.6
Crystallization. Once the solution has been filtered,
it is poured on evaporation panels and heated. Once
the water evaporates the remaining crystals are
st or ed. 1 7 The process |s conpleted mnth the f||||ng
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2 and 40% by weight. 4. The seasoni ng conposition of
claim1l, wherein said conposition conprises a m xture

wadaptied4ns a seasoni ng for foodstuffs usabl e PCBUS2008/057804
inter-, and post- cooking. 5. The seasoning
conposition of claim1, containing between 15 and 50%
by wei ght sodium chloride. 6. The seasonln%

18.¢ or{{i@m%ifpf@%mwl& wherein ghersea5oning gomprsitiva of alaim L.amesusin
of lpart per 30,000 by weight, or nore. 7. The

the petassorm pajt is aﬂﬁpsssim pityate of pethssium chlorfderanth &rpresentpr i si ng
0.5 to 8.5%by weight of flavoring agents sel ected

betweannhStand 6§¥edaypvaighsthe adidujanyfis sgtecied dromarhel gronp pepper
powder, onion powder, celery powder, sweet basil,

contisynpeofparvatie acid dledticcicat, eitriqaid; ked/funmvie adid andlis pepaer
powder, and spicy red pepper and m xtures thereof. 8.

betWéd SEASI00N BAGw € SHTPOS infaigRediudd sald iaf iufrisulphete and is
conprising stabilizing agents fit for human

pre€AISBnl 10Mind B0%|bydidight CRik EdleiTRMO KRARIUE eléhidedrCi um
silicate, present between 0.5 and 5% by weight. 9. The

cal&tﬂﬂ'ﬁﬁ@dphét@ Bnd i)FelséHt Bethveesl aitf B b Wefgﬁ{‘" afdatdndise N

a salt shaker.10. The conp03|t|on of "cl'aim 1, adapted
uppl enent of ragnesi um
mﬁ%@%%ﬁi?ﬁﬁﬁgﬁ qb@%ﬁ 11. The conposition of clam1,
which is proportion by weight: potassiumchloride 33%
Tartaric Acid 20% and Ascorbic Acid 2% Magnesium
Sul phate 16% Rice Flour 25% and Cal ci um Phosphate 4%
12. The conposition of claim1, which is proportion by
wei ght: Pot assium Chloride 36% Tartaric Acid 30%
Magnesi um Sul phate 23% Cal ci um Phosphate 11% 13. The
conposition of claim1, which is proportion by weight:
Pot assi um Chl ori de 62% Tartaric Acid 10% Magnesi um
Sul phate 23% Cal ci um Phosphate 5% 14. The conposition
of claim1, which is proportion by weight: Potassium
Chloride 25% Citric Acid 25% Calcium Chloride 10%
Sodi um Chl ori de 25% Magnesi um Chl oride 5% Rice Flour
10% 15. The conposition of claim1l, which is
proportion by weight Potassium Chloride 25% Tartaric
Acid 25% Magnesi um Sul phate 15% Cal ci um Phosphate
4% Sodi um Chl oride 15% Rice Flour 16% 16. The
conmposition of claiml1, which is proportion by weight:
Pot assi um Chl ori de 35% Tartaric Acid 28% Magnesi um
sul phate 23% Cal ci um Phosphate 4% Sodi um Chl ori de
10% 17. A nmethod for seasoning food with a salty
taste, conprising: adding to food for human
consunption an effective anmount of a sodiumfree or
| ow sodi um seasoni ng conposition, conprising an
aci dul ant selected fromthe group consisting of citric
acid, tartaric acid, ascorbic acid, lactic acid and
m xtures thereof; a potassiumsalt; a calciumsalt; a
magnesium salt; and rice flour.18. The nmethod of claim
17, wherein the seasoning conposition of claim1,
wherein the potassiumsalt is potassiumcitrate or
pot assi um chl ori de and is present between 15 and 65%
by wei ght; the acidulant is selected fromthe group
consisting of tartaric acid, lactic acid, citric acid,
and fumaric acid and is present between 5 and 40% by
wei ght; the magnesium salt is magnesi um sul phate and
is present between 10 and 180% by wei ght; the cal ci um
salt is calciumchloride or cal cium phosphate and is
present between 2 and 15% by weight; and rice flour is
present between 2 and 40% by wei ght.



