PROCESSES AND | NTERMEDI ATES FOR MAKI NG SWEET TASTE ENHANCERS

CROSS- REFERENCE TO RELATED APPLI CATI ONS This application clains the benefit
of U S. Rvowosvomab Application No. 61/085, 206, filed Jelcy/ 32009281088 and
entitled "PROCESSES AND | NTERVEDI ATES FOR MAKI NG SWEET TASTE ENHANCERS",
and U. S. Provisional Application No. 61/167,654, filed April 8, 2009 and
entitled "PROCESSES AND | NTERVEDI ATES FOR MAKI NG SWEET TASTE ENHANCERS'.
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FIELD OF THE INVENTION
The present invention relates to intermediates and processes/methods for preparing

compounds having structural formula (I) or their salts, as described below.

15 BACKGROUND OF THE INVENTION

Obesity, diabetes, and cardiovascular discase are health concerns on the rise globally, but
arc growing at alarming rates in the United States. Sugar and calories are key components that
can be limited to render a positive nutritional effect on health. High-intensity sweeteners can
provide the sweetness of sugar, with various taste qualities. Because they are many times sweeter

20  than sugar, much less of the sweetener is required to replace the sugar.

High-intensity sweeteners have a wide range of chemically distinct structures and hence
possess varying properties, such as, without limitation, odor, flavor, mouthfeel, and aftertaste.
These properties, particularly flavor and aftertaste, are well known to vary over the time of
tasting, such that each temporal profile is sweetener-specific (Tunaley, A., "Perceptual

25  Characteristics of Sweeteners”, Progress in Sweeteners, T. H. Grenby, Ed. Elsevier Applied
Science, 1989)).

Sweeteners such as saccharin and 6-methyl-1,2,3-oxathiazin-4(3H)-one-2,2-dioxide
potassium salt (acesulfame potassium) are commonly characterized as having bitter and/or
metallic aftertastes. Products prepared with 2,4-dihydroxybenzoic acid are claimed to display

30  reduced undesirable aftertastes associated with sweeteners, and do so at concentrations below

those concentrations at which their own tastes are perceptible. In contrast, some high-intensity



tasting, such that each tenporal profile is sweetener-specific (Tunaley,

A., "Perceptual Characteristics of Sweeteners", Progress in Sweeteners, T.
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salt (acesul fane potassiun) are commonly characterized as having bitter
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there is a need for sweet taste enhancers with desirable characteristics.
It has Fl@@‘éﬁ(?lnéﬁ@r)t58%r69heﬁ66éh99ék)tra cellular domain, e.g., the Venus flytrap
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target for compounds or other entities to modulate the chemosensory receptor and/or its ligands.
Certain compounds including the compounds having structural Formula (I) have been reported to
have superior sweet taste enhancing properties and are described in the four patent applications

15  listed below.

(1) U.S. Patent Application Serial No. 11/760,592, entitled “Modulation of
Chemosensory Receptors and Ligands Associated Therewith”, filed June 8, 2007; (2) U.S. Patent
Application Serial No. 11/836,074, entitled “Modulation of Chemosensory Receptors and
Ligands Associated Therewith”, filed August 8, 2007; (3) U.S. Patent Application Serial No.

20  61/027,410, entitled “Modulation of Chemosensory Receptors and Ligands Associated
Therewith”, filed February 8, 2008; and (4) International Application No. PCT/US2008/065650,
entitled “Modulation of Chemosensory Receptors and Ligands Associated Therewith”, filed June
3, 2008. The content of these applications are herein incorporated by reference in their entirety
for all purposes.

25 Accordingly, the present invention provides intermediates and processes/methods

improving the laboratory scale syntheses of these sweet taste enhancers and the preparation of

their salts.

SUMMARY OF THE INVENTION
30 In one embodiment, the present invention provides a process of preparing a compound

having structural Formula (I):



have superior sweet taste enhancing properties and are described in the
four patent applications listed below (1) U S. Patent Application Serial
No. 11/ 7680290/01¢4sbi t | ed " Modul ati on of Chenpbsensory Reeepiuse@omanm4s i gands
Associ ated Therewith", filed June 8, 2007; (2) U S. Patent Application
Serial No. 11/836,074, entitled "Mdul ati on of Chenpbsensory Receptors and
Li gands Associ ated Therewith", filed August 8, 2007; (3) U.S. Patent
Application Serial No. 61/027,410, entitled "Mdul ati on of Chenpsensory
Receptors and Li gands Associated Therewith", filed February 8, 2008; and
(4) International Application No.QPHT/ US2008/ 065650, entitied "Modul ation
of Chenpsensory Receptors and Ligrhds oci ated Therewith", filed June 3,
2008. The content of these applicdidofts@re herein incorporated by
reference in their entirety for all urposes. Accordi ngly, the present

i nvention provides internedi ates and’ 6rdeg§§es/nethods i nprovi ng the

| aboratory scal e syntheses of these sweet t'dste enhancers and the

pr epar athichconfpriséaicsictidg latcsmpSlANIARY g Sbruditdal FOMMEINI{ION | n one enbodi nent, the
present invention provides a progess of preparing a conpound havi ng
structural Formula (I):which conpyi ges reacting a conpound havi ng

structural Formula (I1) with a ase activating reagent, wherein Ris
-CNor -CCONH ; and X is al kyl ubs ed al kyl, al kenyl, substituted
al kenyl , heteroal kyl, substituted h&'erdal kyl, heteroal kenyl, or

o)

substituted heteroal kenyl . ~
X (1)

with a base or an activating reagent, wherein R' is -CN or -C(O)NH,; and X is alkyl, substituted
5  alkyl, alkenyl, substituted alkenyl, heteroalkyl, substituted heteroalkyl, heteroalkenyl, or
substituted heteroalkenyl.
In one embodiment, the present invention provides a process of preparing a compound

having structural Formula (I):

10 which comprises reacting a compound having structural Formula (III)

O
~
X (11I)

with NH,S(0),NH; or CI-S(O),-NH, optionally in the presence of a base, to provide directly the
compound having structural Formula (I), or alternatively to provide the compound having
structural formula (IT) which is further reacted with an inorganic base or an activating reagent to
15  provide the compound having structural Formula (I), wherein R' is —CN or -C(O)NHy; and X is
alkyl, substituted alkyl, alkenyl, substituted alkenyl, heteroalkyl, substituted heteroalkyl,
heteroalkenyl, or substituted heteroalkenyl.
In one embodiment, the present invention provides a process of preparing a compound

having structural Formula (I):



In one enbodi nent, the present invention provides a process of preparing a
conpound having structural Forrmula (1): which conprises reacting a conpound
havi ng stwocbuwv@hsskormula (111) with NH S(O NH or d - SeOrasshig/osgis onal | y
in the presence of a base, to provide directly the conpound havi ng
structural Fornmula (1), or alternatively to provide the conpound havi ng
structural formula (Il1) which is further reacted with an inorganic base or
an activating reagent to provide the conpound having structural Fornula
(I'), wherein Ris -CNor -C(ONH2; and X is al kyl, substituted al kyl,

al kenyl, substituted al kenyl, het [ﬁbl | , substituted heteroal kyl,

het er oal kenyl, or substituted het®¥oa \‘yl. I n one enbodi nent, the present
i nvention provides a process of prhegatNgg a conpound having structura
Forrmula (I):conprising reacting a c-ggm%nd havi ng structural Formula (VII)
with NH3 or NH3 20 wherein X is alk F,‘s%Q§tituted al kyl, al kenyl,
substituted al kenyl, heteroal kyl, substitut€d heteroal kyl, heteroal kenyl,
or substinptitiegrdaetirgr oankpoyd havamdstfctusal & ofrealu (Vi) gr oup sel ected from the
group consisting of halo, -Ows, -OIs, and -OIf. In one enbodi nent, the
present invention provides a pro ﬁi preparing a conpound having
structural Formula (l1b): (1b), O®fpri reacting a conpound havi ng
structural Fornmula (1) with an al Nalir~@#&tal - or alkaline earth netal -based
i norgani c base, wherein Mis a catign gf alkali netal or alkaline earth
metal; X is alkyl, substituted al kyl, ar&eaﬁb, substituted al kenyl,

with NH3 or NH3°H,O; wherein X is alkyl, substituted alkyl, alkenyl, substituted alkenyl,
5 heteroalkyl, substituted heteroalkyl, heteroalkenyl, or substituted heteroalkenyl; and R” is a
leaving group selected from the group consisting of halo, -OMs, -OTs, and -OTT.
In one embodiment, the present invention provides a process of preparing a compound

having structural Formula (Ib):

ogé/N
Na M
NH, O
B (),
10 comprising reacting a compound having structural Formula (I)
AN
0=3
N
NH, O\X O

with an alkali metal- or alkaline earth metal-based inorganic base, wherein M is a cation of alkali
metal or alkaline earth metal; X is alkyl, substituted alkyl, alkenyl, substituted alkenyl,
heteroalkyl, substituted heteroalkyl, heteroalkenyl, or substituted heteroalkenyl; n is 1, when M
15  is a cation of alkali metal; and n is 2, when M is a cation of alkaline earth metal.
In one embodiment, the present invention provides a process of preparing a compound

having structural Formula (Ia):



het er oal kyl , substituted heteroal kyl, heteroal kenyl, or substituted

het eroal kenyl; nis 1, when Mis a cation of alkali netal; and nis 2, when
Mis a cawoenoafi4@bkal i ne earth nmetal. I n one enbodi menPCTIUSR00P0EXEN T

i nvention provides a process of preparing a conpound having structural
Forrmula (la):[having structural Fornula (Her with a hydroxi de or al koxi de
base in an aqueous solution at a tenperature rangi ng fromabout 25 to about
95C, wherein Y is Cl1-Cl12 al kyl ene or Cl-Cl2 al kenylene; and R8 is Cl-Cl2

al kyl . I'n one enbodi ment, the present invention provides a process of
preparing a conpound havi ng s?w/ tural Formula (Ilcl): conprising adding a
sol ution of a conpound havi ng=8tr raI Formula (Illcl) (Illcl) in a m xed
sol vent of methyl ene chlori de dsd | acetam de to a solution OFd-S(0O
-NH in methylene chloride to for rea iong,m xture, and mai ntaining the
reaction m xture at about roomt ?at ﬂ’f%r about 6 to about 18 hours;
mherein Y is Cl- Cl12 al kyl ene or -C12 &l ker¥d)ene; and R8 is C -Cl12

al kyl . 1 n _one enbodi nent re vent.i rovi des a process of
ot epar PG Rpg G Savione! SR 1&&;5 2R 2 Dol ) T By ot si ng
reacting HOY-C(O-NHR with iQ the presence of a base to forma first

m xture sol ution; concentratdrt efirst mxture solution to forma
concentrated first m xture soljutio erein the volune of the concentrated
first mxture solution is edNva # o®r |ess than about 50% of the
vol une of the first mxture solu oy ULug&mg the concentrated first

H  (Ilcl)

with a hydroxide or alkoxide base in an aqueous solution at a temperature ranging from about 25
5  to about 95°C, wherein Y is C1-C12 alkylene or C1-C12 alkenylene; and  R® is C1-C12
alkyl.
In one embodiment, the present invention provides a process of preparing a compound

having structural Formula (Ilc1):
O
W H
o=s—N
N
7 NC O
NN
H  (Icl),

10 comprising adding a solution of a compound having structural Formula (ITlc1)

~R®
” (IlIc1) in a mixed solvent of methylene chloride and dimethylacetamide
to a solution of CI-S(0),-NH; in methylene chloride to form a reaction mixture, and maintaining
the reaction mixture at about room temperature for about 6 to about 18 hours; wherein Y is C1-
C12 alkylene or C1-C12 alkenylene; and R® is C1-C12 alkyl.
15 In one embodiment, the present invention provides a process of preparing a compound

having structural Formula (I1lc1):



m xture solution with an ether to forma second m xture sol ution;
concentrating the second m xture solution to forma concentrated second

m xt ure swbubioangeeéherei n t he vol ume of the concentrat e@CTASIIY/08I04E UTr €
solution is equivalent to or | ess than about 50% of the vol une of the
second m xture solution; diluting the concentrated second m xture sol ution
with ethyl acetate to forma third m xture solution, and concentrating the
third mxture solution to forn1a concentrated third m xture solution

wherein Yis d -Cl2 alkylen -C12 al kenyl ene; and R8 is d -Cl12

al kyl . I'n one enbodi nent, i nvention provides a process of
preparing sul f amyl chlorlde S|ng reacting chlorosul fonyl isocyanate
with formc acid in the presem@ organlc am ne. In one enbodi nent,

t he present invention provides a /B preparing a conpound having

structural formula (XI): HCXg X NR H (%I) (IgeNpri sing reacting a conpound
havi ng structural formula (XI1): N under a pressure higher than the
standard at nospheric pressure at a t ure hi gherthan about 800C,
wherein Y is O -Cl12 al kylene or d -Cl4 kenyl ene; and R8 and R12 are

i ndependently C -Cl12 al kyl. DETAI LED'DESCRI PTI ON OF THE | NVENTI ON The

pr esentcompti€ng readting O I€£0) NHR veidh at es Bndinniet prodaépefocess esfofmn first

reparin
prep gture solution; concentrating the first mixture solution to form a concentrated first mixture

solution, wherein the volume of the concentrated first mixture solution is equivalent to or less
5  than about 50% of the volume of the first mixture solution; diluting the concentrated first
mixture solution with an cther to form a second mixture solution; concentrating the second
mixture solution to form a concentrated second mixture solution, wherein the volume of the
concentrated second mixture solution is equivalent to or less than about 50% of the volume of
the second mixture solution; diluting the concentrated second mixture solution with ethyl acetate
10 to form a third mixture solution, and concentrating the third mixture solution to form a

concentrated third mixture solution; wherein Y is C1-C12 alkylene or C1-C12 alkenylene; and
R®is C1-C12 alkyl.

In one embodiment, the present invention provides a process of preparing sulfamoyl

chloride:

Cl—S§-NH,
15 c
comprising reacting chlorosulfonyl isocyanate with formic acid in the presence of an organic
amine.
In one embodiment, the present invention provides a process of preparing a compound

having structural formula (XI):

O
8
Ho., LR
20 H (XD,
0]
) . . Ho., AL, .
comprising reacting a compound having structural formula (XII): Y OR™* (XII) with

NH,R® under a pressure higher than the standard atmospheric pressure at a temperature higher



conpounds having structural Formula (1) and their salts at |arge scale,
such as, for exanple, kilogramto netric ton scale. The advantages of the
present iwOermadi@bes and met hods/ processes include at IpeaatS2adm550a8 | ow ng:
(a) enabling synthesis of conpounds of Formula (1) from building bl ocks
that are commercially available in kg to netric ton quantities and at an

af fordabl e price; (b) enabling synthesis of conmpounds of Forrmula (1) using
reagents and solvents that are conpatible with large scal e process; (c)

i mprovi ng overall4§%£thesjs to decrease overall cost as ,conpared to

ield [
the | aftaPertf0synthaeng: IS(Cd))“C }eﬁﬁli‘ﬁ?‘?%‘& Gint-bt plsamdsnssandsk mgddt yateal | i zat i on

techni gues.dRsdiradb phjomtography on silica gel and thereby
substantially reducing the time and cost of production. Prior to

specifically describing enbodi nents and exanpl es of the present invention,
the followng definitions are provided. Definitions "Activating reagent",
as used herein, denotes a reagent which can react with one of the starting
mat &r i AETAOLED DRSORIAITONS@E THENNVENDION one or nore active internediate

whi ch subsegﬂentl%gfacilitate t.he c%fgletion f }he reacti on. -The active
i nt er medi at e "frBlS _anB‘ét}(E’tI&BYlgeSe‘HP}H‘Q 191gs %@@@E%}sarwssgﬁ TOREAHEE eri zed.
Exanpl @smpéuddigadfd sMRNrAF oH8aEeNtanl i UdRs athithe 8ake, BRth o 13} baghplo the

coupling reagents used in am de/ peptide synthesis, such as carbodiim de
conpoukdogEmy nRAE, tops@le. ah adnantagok of themecspinztormddaates and smthyslymersesssuch as

B R RO SR PSR A SRR AR 2
Tf 20, diudks hageotemmorcidilytassihablbiinrkgae ticait)tpn quantities and at an affordable price;
(b) enabling synthesis of compounds of Formula (I) using reagents and solvents that are
compatible with large scale process; (¢) improving overall synthesis yield to decrease overall
cost as compared to the laboratory synthesis; (d) purifying intermediates using crystallization
techniques instead of chromatography on silica gel and thereby substantially reducing the time
15  and cost of production.
Prior to specifically describing embodiments and examples of the present invention, the
following definitions are provided.
Definitions
“Activating reagent”, as used herein, denotes a reagent which can react with one of the
20  starting materials of a chemical reaction to form one or more active intermediate which
subsequently facilitates the completion of the reaction. The active intermediate may not be
stable enough to be separated and characterized. Examples of the activating reagent include, but
are not limited to the coupling reagents used in amide/peptide synthesis, such as carbodiimide
compound (EDC, DCC, DIC, and the like) and benzotriazole compounds (such as HOBt and
25  HOALU); certain oxides and chloride (such as P,Os and POCIs); a reagent which react with a
molecule to form a leaving group (such as MsCl, T1,0, and reagents for Mitsunobu reaction);
and etc.
“Alkali metal”, as used herein, denotes a series of elements comprising Group 1 (IUPAC
style) of the periodic table including lithium (Li), sodium (Na), potassium (K), rubidium (Rb),
30  cesium (Cs), and francium (Fr). Preferably, the alkali metal is Li, Na, or K.



and etc. "Alkali nmetal", as used herein, denotes a series of elenents
conprising Goup 1 (I UPAC style) of the periodic table including lithium
(Li), sodworm(odayes6pot assi um (K), rubidium (Rb), cesiumpCTA)S2000620f8 anci um
(Fr). Preferably, the alkali netal is Li, Na, or K"A kaline earth netal ",
as used herein, denotes a series of elenments conprising Goup 2 (I UPAC
style) of the periodic table including beryllium (Be), magnesium (M),
calcium (Ca), stronti um (Sr) bari um (Ba) and radium (Ra). Preferably, the

al kali metal is mmoni a" refers to the gas having forrrula NH3 or
a sol ution t‘ﬁ]&kra]éﬁﬁ earfdﬂrr%fft@re?mu;?edlaf-‘r%meamie%aafﬁleaaﬁ@slagn%swaww ©fNRZ. By
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by rem)V| ng one hyd rogen atom The Sat urated drocarbon "may contain
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arranged | n“]i}nn?on h’tret% stgt Ch%QVlﬁhﬁ)rmulaq\IH & 5% utlog erg PRFer8bl oni natl on
t hereof. For exanp ek%/af can have carbon ato (i.

Cl- €20 ﬁnlrlkmha)lsaﬂam&oﬁ@scmardnmfl\mgons (| e., Cl-C12 al kyI) or 1 to 6 car bon

atons (i. G , al kyl). | es of suitable alk psmlude, but
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(n-Pr, r8ndVidP¥lo hydfddePaREBhe sérubit@PMdréeafon nhayRiofRW normg"@&'dﬁaagghorl butyl
(n-Bu, n-butyl, -CH CH2CH2CH3) , 2-nethyl- 1-propyl Q Bu, i-butyl]
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( C) CH3)o2SHR &H31)-C2 B aliell) hiydo-12-dattioyt lat ofms@H-e. BB TR(alit43)) 21) | to36 m’bchyzitarhs ¢ikeut yl
i CHZCI—C]%%% 2(1?1'12‘}%1)) .2£karr211;1gse (t)fh s}ﬁta_lblé]' é]%'lt grloups include, but are not limited to, methyl (Me, -
CH3), cthyl (Et, -CH,CH3), 1-propyl (n-Pr, n-propyl, -CH,CH,CH3), 2-propyl (i-Pr, i-propyl,
-CH(CH3),), 1-butyl (n-Bu, n-butyl, -CH,CH,CH,CH3), 2-methyl-1-propyl (i-Bu, i-butyl, -
CH,CH(CHz3),), 2-butyl (s-Bu, s-butyl, -CH(CH3)CH,CH3), 2-methyl-2-propyl (t-Bu, t-butyl, -
15  C(CHj3)3), 1-pentyl (n-pentyl, -CH,CH,CH,CH,CH3), 2-pentyl (-CH(CH3)CH,CH,CH3),
3-pentyl (-CH(CH,CH3),), 2-methyl-2-butyl (-C(CH3),CH,CH3), 3-methyl-2-butyl
(-CH(CH3)CH(CH3),), 3-methyl-1-butyl (-CH,CH,CH(CHj3);), 2-methyl-1-butyl
(-CH,CH(CHj3)CH,CHj3), 1-hexyl (-CH,CH,CH,CH,CH,CHj3), 2-hexyl
(-CH(CH3)CH,CH,CH,CH3), 3-hexyl (-CH(CH,CH3)(CH,CH,CH3)), 2-methyl-2-pentyl
20  (-C(CHj3),CH,CH,CH3), 3-methyl-2-pentyl (-CH(CH3z)CH(CH3)CH,CHj3), 4-methyl-2-pentyl
(-CH(CH3)CH,CH(CH3),), 3-methyl-3-pentyl (-C(CH3)(CH,CH3),), 2-methyl-3-pentyl (-
CH(CH,CH3)CH(CH3),), 2,3-dimethyl-2-butyl (-C(CHs),CH(CH3),), 3,3-dimethyl-2-butyl (-
CH(CHj3)C(CH3)3, and octyl (-(CH,),CH3).
“Alkylene” refers to a divalent group derived from an alkyl by removing one hydrogen
25  atom. That is, “alkylene” can be a saturated, branched or straight chain or cyclic hydrocarbon
radical having two monovalent radical centers derived by the removal of two hydrogen atoms from
the same or two different carbon atoms of a parent alkane. For example, an alkylene group can
have 1 to 20 carbon atoms, 1 to 12 carbon atoms, or 1 to 6 carbon atoms. Typical alkylene radicals
include, but are not limited to, methylene (-CH»-), 1,1-cthyl (-CH(CH3)-), 1,2-ethyl (-CH,CH,-),
30  1,1-propyl (-CH(CH,CH3)-), 1,2-propyl (-CH,CH(CH3)-), 1,3-propyl (-CH,CH,CH,-), 1,4-butyl
(-CH,CH,CH,CHj5-), and the like.



(- CH2CH( CH3) CH2CH3) , 1-hexyl (-CH 2CH2CH2CH2CH2CH3) , 2-hexyl (-CH(CH 3)CH
2CH2CH2CH3) , 3-hexyl (-CH(CH 2CH3) (CH 2CH2CH3)), 2-nethyl -2-pentyl

(- C( CH3) 2gb20H2@H3y, 3- et hyl - 2- pentyl (- CH(CH 3) CH(CH BrCHS2@bi®52048

4- et hyl - 2-pentyl (-CH(CH3) CH2CH(CH3) 2), 3-net hyl - 3- pent yl

(-C(CH3) (CH2CH3) 2), 2-nethyl -3-pentyl (- CH(CH2CH3) CH(CH3) 2),
2,3-dinmethyl-2-butyl (-C(CH3)2CH(CH3)2), 3, 3-dinet hyI -2-butyl (-

CH(CH3) C(CH3) 3, and octyl (- (CHZ)?CHB) . "Alkylene" refers to a dival ent
group derived from an al kyl removi ng one hydrogen atom That is,

"al kyl ene" cafkenpd” ae%mlawéent BFo4A dREYFddFors £ éi‘iir@ﬁ%r ChBY FMOVINGPEE ¢

hydr ocayBepef ﬁ%‘%@leré@ﬂieﬁ@dﬁo‘é@rb@ @&%ﬁh@ﬁtlea{s@&le%{boﬁ%“c%én dediyeshdoy the
renoval “of "two hydrogen atons fromthe sanme or two ferent carbon atons

of a pipemanml«anelkeﬂdrgrwmmheve late 24) daghoen@n@r(ou,@c@m atkawd).lltto 120 car bon
at ons, rbo rb . j,cal kvl ene
carnogn m(ciz %119 ”ﬁ(f:%)?s,l ti(?(% § 8gr%on Qtomts ﬁn,gCnle-Ezé %53%}_/13.?’&"&1?{&25_ et hyl

r adi cal S are n
(- Chi( szBc)sn?l grdup@-uﬁ:ﬂﬂt&:l but-atHRCHzed tol,eﬂnenjd[ oy 1-dn- Gl HpCH3)-2)vl, 1, 2- pr opyl

the 2o P&%&éw%&@%ﬂ@%ﬂ%lg;ﬁ%g}g Olﬁé-aﬁ-d-ﬂe%tde@%gﬁﬁ ﬁr?é'fya%ar ho

by remvihagy108§p WYe(AEIQ e Butad- @mxéﬁn%emntzhﬁ BMQIIQC@E@QWI%%%Q%@E yl,east one
car bon-t o- carbon doub bond or exa an al kegéwlgqeoup can have 1 to

20 car lspelokutdnen-{vl, @yclmﬁcz@l %rb/kémlobuta-l Stdientp-yban oms (i.e., O -Cl2
al kenyl ), Of‘éﬁzeﬁ)gut%%”?&&@?d“ &L QTR té{)}lpedehvgc?‘ﬁ alfk%ﬂ%ﬂ t}y reﬂ%%?qng%}a al kenyl

groups i ncl are not Iirm to
pr ap- | hg?drogeryzitomp ﬂ“hm—iQ “gRedylonk” (mIHeyih)msaﬁyﬁéd) ﬂ)ramphedbr etmighlclydln or cyclic

2 et Pyt peipsthog padig S Bsghotmipe Pl i i dervi e oot 1 -1
buta-1 ftwé)’hﬁlr%bn%toﬂs from the same or two different carbon atoms of a parent alkene.

“Alkoxyl” refers to a monovalent radical —OR wherein R is an alkyl or alkenyl.

“Base” refers to a substance whose molecule or ion can combine with a proton (hydrogen

15 ion), a substance capable of donating a pair of clectrons (to an acid) for the formation of a
coordinate covalent bond. A base can be inorganic or organic. Examples of base include, but
are not limited to sodium hydroxide, sodium hydride, ammonia, 1,8-diazabicyclo[5.4.0Jundec-7-
ene (DBU), and 4-dimethylaminopyridine (DMAP).

“Halo” refers to a univalent group derived from a halogen element including fluorine,

20  chlorine, bromine, iodine, and astatine.

By “leaving group”, it is meant a functional group capable of detaching from a chemical
substance. Examples of leaving group include, but are not limited to alkoxy, hydroxyl,
carboxylate, fluoro, chloro, bromo, iodo, azide, thiocyanate, nitro, mesylate (-OMs), tosylate (-
OTs), triflate(-OTf), and ctc.

25 “Heteroalkyl” or “heteroalkenyl” refers to alkyl or alkenyl, respectively, in which one or
more of the carbon atoms (and optionally any associated hydrogen atoms), are cach,
independently of one another, replaced with the same or different heteroatoms or heteroatomic
groups. Similarly, “heteroalkylene,” or “heteroalkenylene” refers to alkylene or alkenylene,
respectively, in which one or more of the carbon atoms (and optionally any associated hydrogen

30  atoms), arc cach, independently of one another, replaced with the same or different heteroatoms

or heteroatomic groups. Typical heteroatoms or heteroatomic groups which can replace the



cycl obut-1-en-1-yl, cyclobut-l-en-3-yl, cyclobuta-l,3-dien-1-yl, and the
like. "Al kenylene" refers to a divalent group derived froman al kenyl by
renovi ng woeotwdea@gen atom That is, "al kenyl ene” can becCarusanoasznat ed,
branched or straight chain or cyclic unsaturated hydrocarbon radical having
two nonoval ent radical centers derived by the renoval of two hydrogen atons
fromthe sane or two different carbon atons of a parent al kene. "Al koxyl"
refers to a nonoval ent radical -OR wherein Ris an al kyl or aIkenyI. " Base"
refers to a substance whose nolecule or ion can conbine wt groton

(hydr o§&R°F 8itys iaeludsh Betar Rt CapkE e -8 -dondv Py B Hsat*Obt - Sé‘P)éor Eh¥Ht o an
aci d) fgio)he- irﬂrtH@flk@%deonﬁllﬁﬂ%sdth%ie M\ﬁ@!e%ﬁo&o&%ete@oa@&ﬁl% of egﬁ .

I norgani c "or organic. anpl es of base include, but are not I|m
sodi umbhypticekitdey lrsadnrlpwhyldof e plkgtheroicayl. ITygical hﬁi@tbatolylm gpesavidtuerec- 7-

ene ( Qﬂclﬁ%ﬁg]m ﬂlgse%‘%%é%lll?c%({% ol ?oq(:fmgl P). of rsplo a uni val ent

group erived enen I'nc n8’f UOrlné "Chl'orihe, bronine,
I odb ne -N@Righ- asN-aH, FI‘Q—NB)’N"NM‘RI )angF aup(Q)24, th)Isa mmmon tSmctSE(o;nal group

capabl e_of det achi roma chem.cal substance. s of gr oup
i ncl udeS(Buk ol h%@? PhRicreadh K os didepsaytent Teylafda%@pa IR %ugawiegta@yyfaw or o,

chl or o gy REAARY ar%rlo g@laﬂ@ﬂ I s%smﬁtea QAGYAOAL GcloBIKVL, @ubsﬂﬁﬁéﬂ' @tRalkyOVs) . tosylate
(- Ors), trifla , and etc. "Hetéroal % "“or "heteroalkenyl" refers

to al kyyclghetexpMbﬂywbstﬁi@%:é@mlpwryalkylnhwp@lhy pbstutadeterakl Hetesearon at ons
(and 08{11%5‘?91%& ﬁetﬁgﬁéﬁﬁ%@ﬁ%{lﬁ@lwgdb%%% fég%)th?l%& o&‘?@f&ec‘u Qgr%ﬁﬁde”t ly of

one ano repla sane or et er oat ons
hetl@r oat om €Protecting group” refers to a grouping of atoms that when attached to a reactive

functional group in a molecule masks, reduces or prevents reactivity of the functional group.
Examples of protecting groups can be found in Green et al., “Protective Groups in Organic
Chemistry”, (Wiley, 2™ ed. 1991) and Harrison ef al., “Compendium of Synthetic Organic
Methods”, Vols. 1-8 (John Wiley and Sons, 1971-1996). Representative amino protecting

15  groups include, but are not limited to, formyl, acetyl, trifluoroacetyl, benzyl, benzyloxycarbonyl
(“CBZ”), tert-butoxycarbonyl (“Boc”), trimethylsilyl (“TMS”), 2-trimethylsilyl-cthanesulfonyl
(“SES”), trityl and substituted trityl groups, allyloxycarbonyl, 9-fluorenylmethyloxycarbonyl
(“FMOC?”), nitro-veratryloxycarbonyl (“NVOC”) and the like. Representative hydroxy
protecting groups include, but are not limited to, those where the hydroxy group is cither

20  acylated or alkylated such as benzyl, and trityl cthers as well as alkyl cthers, tetrahydropyranyl
cthers, trialkylsilyl ethers and allyl ethers.

The term “substituted”, when used to modify a specified group or radical, means that one
or more hydrogen atoms of the specified group or radical are cach, independently of one another,
replaced with the same or different substituent(s). Substituent groups useful for substituting

25  saturated carbon atoms in the specified group or radical include, but are not limited to —R°, halo,
-0, =0, -OR", -SR”, -S", =S, -N(R?),, =NR”, =N-OR”, trihalomethyl, -CF, -CN, -OCN, -SCN,
-NO, -NO,, =N, -N3, -S(0),R", -S(0),NR", -S(0),0’, -S(0),0R", -OS(0),R", -0S(0),0’,
-0S(0),0R", -P(O)(O'),, -P(O)(OR")(O"), -P(O)(OR’)(ORP), -C(O)R®, -C(S)R”, -C(NR")R”,
-C(0)O', -C(O)ORP, -C(S)OR®, -C(O)N(R?),, -C(NR")N(RY),, -OC(O)R", -OC(S)R®, -OC(0)O",

30  -OC(O)OR®, -OC(S)ORP, -NR"C(O)R®, -NR"C(S)R", -NR"C(0)O", -NR"C(O)OR”,
-NR"C(S)OR®, -NR"C(O)N(R?),, -NR’C(NR")R" and -NR"C(NR")N(R?),, where R® is selected

10



groups. Simlarly, "heteroal kyl ene,” or "heteroal kenyl ene" refers to

al kyl ene or al kenyl ene, respectively, in which one or nore of the carbon
at ons (amdoaptoamakbl y any associ ated hydrogen atons), aPEeTABeH09/052048

i ndependent|ly of one another, replaced with the same or different

het er oat ons or heteroatom c groups. Typical heteroatons or heteroatomc
groups which can repl ace thecarbon atons include, but are not limted to,
-0, -S, -N, -Si-, -NH, -S5O - -S(O)2- -S(ONH, -S(O NH and the
I|ke and conbi nati ons ther eof . The het er oat ons or het eroataom c oups nmay
be pl aded he Sy cPRYEIRSF alkyk FY‘il‘éﬂ%kBGfh@ttfﬁ%aléﬂflk%"kl?ﬁte&l%hm W‘aﬁ@

het er Ok, dh@HBEoWBA ALY 1 5A0 Rl lﬂ@égeg&qﬂy gyarbgé@aggﬁéb@iﬁg ﬁ%&)u&q{ hut are

not limted

- N=N- N(eRég)IQ 1s JIﬂmendentlyFi@ @)I’La.lternaP@:ka the two(Rdl@(II@)y 2 takengag.ether @@h.the m@ngna) 2-
and th C pen nt |y, hydrogen ubsti tuted
o S S D A8 B o LR Y RSB

cych oalobmbnal@ trkrdidetitone d tcy of thahdﬁyé or dl?feﬂeﬁh&iﬂﬁfoﬁaﬂ Heydroat&ﬁi)ﬁeﬂdctddltfﬁdn the

cycl ohet er oal k roal ky stituted hetser.oal k ter

Subst | SRBAORL @g&gﬁy& nﬁ§< ef% Baﬁmp% it fn&tuéao Hﬂé@éﬁoﬁl ial kyl, or
a pr ot eQHLAIGy1 AN RrolidiRY10nA N-REpHBLAUP ‘A sTaab BESspkSifid c rPMP] @bty el QmF! t hat

when attached to"a reactive functional group in a nol ecul e masks, reduces

or pr eveneant ieeluiyaliyledc- @W&Yﬂ,uﬂkkb’le@?réﬂe@lﬂb’llbpalkEb@amYCé@leﬁfroﬁékﬁtect| ng
g1 0Ups (RRbLRURE U SECEr Sln o AL SSRGS R T R ©
Sy no hetulsti@egagroupsMakorodge ther\mlthsthe :hto&hs(td mhmh\Méye@te bmdie&;ms;; fo@ AaleytO6) .
Representativ s include, but are not Iimted to,
f or myl Mngdngd ‘iﬂeng Qy,cpqa}l&i,mpg Oé}g e%ﬁg‘ﬁlg benzyl oxycar bonyl ("CBZ"),

tert - but oxyqas kemyhlcbhddose r):m rhé’ahlgf'@ﬁ |a§1'c le¥np 6unT1N§v&)hich a hydroxyl group (-OH)
2-trinmethylsilyl-ethanesul fonyl ("SE tr|ty and substituted trityl

gr oups s kaung ok gaberbyagpof agﬁ]ﬂ(b/h@r%hﬁﬂt%@ sy lsegea r Bgrifgohol includes primary,

secondary, and tertiary alcohols. Examples of alcohol include, but are not limited to, methanol,
15  ethanol, n-propanol, isopropanol, n-butanol, s-butanol, and t-butanol. The alcohol may be
further optionally substituted.

The term “alkane hydrocarbon™ herein means an organic compound or a mixture of
organic compounds which consist of hydrogen and carbon and contain no or trace amount of
unsaturated carbon-carbon bond. Examples of alkane hydrocarbon include, but are not limited

20  to, hexanes and heptanes.

The term “base” refers to a substance that can accept protons. Examples of the base
include, but are not limited to sodium hydride (NaH), potassium hydride (KH), sodium
hexamethyldisilazane (NaHMDS), potassium hexamethyldisilazane (KHMDS), sodium tert-
butoxide (NaO'Bu), potassium tert-butoxide (KO'Bu), sodium hydroxide, potassium hydroxide,

25  calcium hydroxide, sodium methoxide, sodium ethoxide, sodium tert-butoxide, and a mixture
thereof. The term “hydroxide or alkoxide base” refers to a base, the disassociation of which
produces the anion OH or RO, where R is an alkyl group. Examples of the hydroxide base
include, but are not limited to, sodium hydroxide, potassium hydroxide, calcium hydroxide, and
a mixture thercof. Examples of the alkoxide base include, but are not limited to, sodium

30  methoxide, sodium ethoxide, sodium tert-butoxide, and a mixture thereof.

11



("FMOC'), nitro-veratryl oxycarbonyl ("NVOC') and the |ike. Representative
hydr oxy protecting groups include, but are not limted to, those where the
hydr oxy ogwoupioiE4@bt her acyl ated or al kyl ated such as beaxysooos20us it yl
ethers as well as al kyl ethers, tetrahydropyranyl ethers, trialkylsilyl
ethers and allyl ethers. The term "substituted", when used to nodify a
specified group or radical, neans that one or nore hydrogen atons of the
specified group or radical are each, independently of one another, replaced
with the sane or different_ substituent(s). Substituent groups useful for

(13

subst i t uti nGYsER KIPATEEFbdrs Bcerrihs RTERECEPEEIIG elrogialyhéh el Cap

i ncl ude, i c@RRinBQL 1h bl &&fplDthic rim tdRlRaturcQenotzOa tenfdBrabure raaBdhe fioth » =S
-N(Rd) 2, =NRb, =N-OR b, tri hal onethyl, -CF3, -CN, -OCN, - SCN, NO, TNCR,
=N2, - NBQUI28tORRH25°CS(0) 2NRb, -S(0) 20, -S(0 20Rb, -0S(0O) 2Rb, -0S(0 20 ,

050 20, AU 2y PLAVKORIPLL Ok, e RLILLARHRSIR. Rl s R

- C{ BIRO )bl By Zh 2 pRGE Q) Reikt,but BEK 5) Ridic h@BOGIO A proliSkOVER iba sol @t BRORS, 2

ey A B B b oA R Srar S

sel ect egfrt @RALNE/, SEyOMPIcEARSIoRchN@hieh cAl il disE@bRaAKYhoh & %&@ﬂb?é’d #¥dride,

cycl ohet er oal kyl', aryl, arylalkéé,éheteroaryl and heteroaryl al'kyl; each Rb
e

i s i ndéprafigénapiofichyldrgdhe melgsp tuchgraficoalyente earRdongiecinddclraen)i s
the. ni CrB0ero B ChRFE AR e e R g Wb YRR ORE AR P e
cyaDoheidbscodd doybtamk aahhighyolafityi. dixahples iarecdimdiay f subfoxille (DMBMf t he sanme or
O S B Ot TR SeL SIS IO, B GHR Sog (1,71 O "
N- pyr r @dthgdimytorandHynor phol i nyl . As anot her specific exanple, a
substituted al kyl ) ) ) )
The term “organic amine” herein denotes a compound having structural formula N(R)s,

wherein cach R is independently hydrogen, alkyl, alkenyl, aryl, heteroaryl, heteroalkyl, arylalkyl,

15  or heteroarylalkyl, or alternatively, two of R, together with the nitrogen atom to which they are
attached, form a heterocyclic ring. Examples of organic amine include, but are not limited to,
methylamine, dimethylamine, diethylamine, methylethylamine, triethylamine,
diisoproylethylamine (DIEA), morpholine, peperidine, and combinations thereof.

The term “portionwise”, as used herein, describes a controlled discharge of a substance

20  for adding to another substance or filling a reactor or container. The controlled discharge may be
discrete or continuous. The portionwise discharge of a substance may include discharge the
substance in one portion or in multiple portions. In one example, a liquid is added to a reaction
mixture over an extended period of time by controlling the discharging speed of the liquid. In

another example, a solid material is added to a reaction mixture by dividing the solid material in

25  multiple portions and discharge the solid material one portion at a time.

Processes/Methods

The present invention provides methods/processes for preparing the compounds having
structural Formula (I) amenable to large scale process.
30 In one embodiment, the present invention provides a process of preparing a compound

having structural Formula (I):

12



is meant to include -al kyl ene-0O al kyl, -al kyl ene-heteroaryl,

- al kyl ene-cycl ohet eroal kyl, - al kyl ene-C(O ORb, -al kyl ene-C(O N(Rd)2, and

- CH 2- CH2WGQQQ)0/ TS The one or nore substituent groups, PCalispoogmuher with
the atons to which they are bonded, may forma cyclic ring including

cycl oal kyl and cycl oheteroal kyl. The term "al cohol” herein neans an organic
conpound in which a hydroxyl group (-OH) is bound to a carbon atom of an

al kyl or substituted al kyl group. The al cohol includes prinmary, secondary,
and tertiary al cohols. Exanples of al cohol include, but are not limted to,
met hanol , et hanol, n-propanol, i§§%ﬂo agnol , n-butanol, s-butanol, and
t-butanol. The al cohol may be fuw=her ionally substituted. The term

"al kane hydrocarbon" herei n nmeans Mg o«xgani ¢ conpound or a m xture of

or gani ¢ conpounds whi ch consi st of dr:gen and carbon and contain no or
trace amount of unsaturated carbon- ?bdﬂxggnd. Exanpl es of al kane

hydr ocar bon include, but are not |imted to,” hexanes and heptanes. The term
"base" whidhadospiicsaresating hanm@oitidiavigntractaapFompiudd @Hs. Exanpl es of the base
i nclude, but are not limted to §9diun1hydride (NaH), potassium hydride
(KH), sodi um hexanet hyl di si |l azaney ( N&HVDS), pot assi um hexanet hyl di si | azane
(KHVDS), sodiumtertbutoxide (NA©S3BU)S assiumtert-butoxi de (KO Bu),

sodi um hydr oxi de, potassium hydyqgi de ci um hydr oxi de, sodi um net hoxi de,
sodi um et hoxi de, sodiumtert-butoxi &, #nd a nixture thereof. The term
"hydroxi de or al koxi de base" refers to @Wbase, the disassociation of which
produces the anion OH or RO, where Ris ah(& kyl group. Exanples of the

hydr OXIWC}% aqaaagee or an activating reagent, wherein R' is -CN or -C(O)NHy; and X is alkyl, substituted
5  alkyl, alkenyl, substituted alkenyl, heteroalkyl, substituted heteroalkyl, heteroalkenyl, or

substituted heteroalkenyl. For example, this process may comprise reacting a compound having

structural Formula (I1a)

O
\\
O=S—NH
/
HoN
Hs>N
@)
@) ~
X (Ila)

with an activating reagent to provide the compound of Formula (I). Alternatively, this process

10 may comprise reacting a compound having structural Formula (IIb)

O

i\
O=S—NH

/
HoN

NC
O
X (TTb)

with a base to provide the compound of Formula (I).
In one embodiment, the present invention provides a process of preparing a compound

having structural Formula (I):

13



i nclude, but are not limted to, sodi um hydroxide, potassium hydroxide,

cal ci um hydroxi de, and a m xture thereof. Exanples of the al koxi de base

i ncl ude, wotzosve4ee6t | imted to, sodi um nmet hoxi de, sodi BeTASh@RIs®48 sodi um
tert-butoxide, and a m xture thereof.By "roomtenperature”, it is nmeant the
normal tenperature of roomin which people live or conduct business. In one
exanpl e, the roomtenperature denotes a tenperature ranging from about 20
to about 25C. As used herein, "polar aprotic solvent"” refers to a sol vent
that shares ion dissolving power with a protic solvent but |ack an acidic
hydrogen. A protic solvent is a s%l/went t hat has a hydrogen atom bound to
an oxygen as in a hydroxyl groum®¥ rogen as in an am ne group. Mre
general ly, any nol ecul ar sol vent wWhicfhesnt ai ns di ssoci able H+, such as
hydrogen fluoride, is called a prot iN sol vent. The nolecules of such protic
sol vents can donate an H+ (proton). nvey § , aprotic solvents cannot
donat e hydrogen. The aprotic solvents generdafly have high dielectric

const amhschadoehpiis irefding hicbypomdaimpingstracteratl Foriuky{IIs ul f oxi de ( DMSO),

di et hyl f or mam de (DWF), di oxane,, hexanet hyl phosphor ot ri am de (HVPTA), and
tetrahydrofuran (THF). The term’ 6'? f am ne" herein denotes a conpound
havi ng structural formula N(R) , whe each R is independently hydrogen,
al kyl, al kenyl, aryl, heteroaryl, Riet groal kyl, arylal kyl, or

het er oaryl al kyl , or aI ternatively, tw@\of R, together wlth t he nitrogen
atom to which they are attached, form a héBrocyclic ring. Exanples of

or gani i m ne,
or a0 SRR OIRLHE RNDA08, DBk e TSR Bl TR T
nor ﬁholcbmpoumid}aemg dtrux&urahﬁdnmdm@) nahltemmlvt:llyeo paivide the compound having

structural formula (IT) of claim 1 which is further reacted with an inorganic base or an activating
reagent to provide the compound having structural Formula (T), wherein R' is <CN or -C(O)NHy;
and X is alkyl, substituted alkyl, alkenyl, substituted alkenyl, heteroalkyl, substituted heteroalkyl,
heteroalkenyl, or substituted heteroalkenyl. For example, this process may comprise reacting a
10 compound having structural Formula (Ila):
H>N
NC ;
@)
~
X (Illa)
with NH,-S(O),-NHj; in the presence of a base to provide the compound of Formula ().
Alternatively, this process may comprise reacting a compound having structural Formula (I11a)
H,N
NC ;
@)
~
X (1lla),

15  with CI-S(O),-NH, to provide a compound having structural Formula (IIb)

O
\\
O=8S—NH
/
HoN
NC

O
X (TTb)
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The term "portionw se", as used herein, describes a controlled discharge of
a substance for adding to another substance or filling a reactor or

cont ai nerwOhw/aaesssr ol | ed di scharge nay be di screte or @eomuspeo0s2048he
porti onwi se di scharge of a substance may include di scharge the substance in
one portion or in nultiple portions. In one exanple, a liquid is added to a
reaction m xture over an extended period of tine by controlling the

di schargi ng speed of the quuid I n anot her exanple, a solid material is
added to a reaction mxture by dividing the saolid material _in nultlple

port i ofdidy ﬁm@m&?@%\vﬂtﬁé bé‘%ﬂ P Pravades spmptidhaying siucigrabFerma (D).

Pr oces saa/Matdg dfiis RSB B8EMmyi Y §akHida %@duﬁ&ﬁa&ﬁ% GACtaL BN SRI AT
preparing the conpounds having structural Fornula anenable to | arge
scal e process. In one enbodi ment H2N esent |nvent|on provi des a process
of preparing a conpound having sty uc | Formula (I):which conprises
reacting a conpound having structuyal™fornula (I1) with a base or an
activating reagent, wherein Ris - @ _-C(ONH; and X is alkyl,
substituted al kyl, alkenyl substit ut ed Al(KEnyl , heteroalkyl, substituted
het er oal kyl , eroalken or substituted he r oal k For exanple, this
pr ocesw@ %@ﬁapwﬁgép Pey ?ﬁamaomﬁmaﬁﬂ%whg au@{%r al Formula (Ha)
with an activating reagent to provide the conpound of Fornula (1).
Alternatively, this process nay_dgggf'se reacting a conmpound havi ng
structural Formula (lib) with a base\oxprovide the conpound of Fornul a
(1). In one enbodi ment, the prigdent i tion provides a process of
preparing a conpound H,oN

@)
O ~
5 X (ITa),

which is further reacted with an activating reagent to provide the compound having structural
Formula (I).
In one embodiment, the present invention provides a process of preparing a compound

having structural Formula (IIIb):

10 X (I1Ib),
which comprises hydrolyzing a compound having structural formula (I11a)
H>N
NC ;
@)
~
X (1lla),

wherein X is alkyl, substituted alkyl, alkenyl, substituted alkenyl, heteroalkyl, substituted
heteroalkyl, heteroalkenyl, or substituted heteroalkenyl.

15 In one embodiment, the present invention provides a process of preparing a compound

having structural Formula (IIIb):

HoN
H5N. Ij
O O
~
X (IlIb),

15



having structural Formula (l):which conprises reacting a conpound havi ng
structural Formula (I11) with NH S(O NH or d-S(0O 2-NH2 optionally in the
presence Wb 2a10088@6 to provide directly the conpound haPCmgSsamosi04s al
Formula (1), or alternatively to provide the conpound havi ng structural
formula (11) of claiml which is further reacted with an inorganic base or
an activating reagent to provide the conpound having structural Formula
(I'), wherein RLis -CNor -C(ONH2; and X is al kyl, substituted al kyl,

al kenyl , substituted al kenyl, heteroal kyl, substituted heteroal kyl,

het er o3NRARPMPTises tE53HaE  £RPRANHERWRS slrwdyp forprgla (RIEARHh Mm% process may
conprise reacting a conpound having ructural Fornmula (Ilia): with

NH2- S(O 2-NH2 in the presence of a i@ to provide the conpound of Fornul a
(1). Alternatively, this proces®igmy~esnprise reacting a conpound havi ng
structural Formula (Ilia) X (I1li a)O Ath A-S(02-NH2 to provide a conpound
having structural Formula (lib)which T5f fIEher reacted wwth a base to
provi de the conpound havi ng structural Fo rm)l’a (I'). Alternatively, this

pr oces svhesyn Kasplki/ls subsemeddiatigy] allcapp sudtubahilkegy 5 hetaoblky B kubsdtutad a ( HI b)

with A-S(O, -NH to_provide a.conpound having structural Forrmula (Ha),
whi ch et hr éldowumltaﬁﬁggetﬁwﬁwﬂg?%e%éﬁ%lotoesg%%ai de the conpound
having st rugf e misaimdt ahé present hvORRnSFHAGEERbcest BEprBFLRE RlcoPY&NRL | ON

provi des a process of preparing a conpound having structural Formula (H b):
whi ch davipe psessurphitrenipAilvy: a conpound having structural formula (Ilia) X

(I'ria), H,N
NC:Q

0
~
X (Illa),

which comprises reducing a compound having structural Formula (IV), or treating a compound
having structural Formula (IV) with ammonia,
R4
S

10 “x aIv),
wherein R* is nitro or halo; and X is alkyl, substituted alkyl, alkenyl, substituted alkenyl,
heteroalkyl, substituted heteroalkyl, heteroalkenyl, or substituted heteroalkenyl. For example,
this process may comprise reducing the compound having structural Formula (IV) to provide the
compound of Formula (ITTa), wherein R* is nitro. Alternatively, the process may comprise

15  treating the compound having structural Formula (IV) with ammonia to provide the compound of
Formula (Illa), wherein R* is halo.

In one embodiment, the present invention provides a process of preparing a compound

R4
NC ;
@)

X v),

20  comprising reacting a compound having structural Formula (V)

having structural Formula (IV):

16



wherein X is alkyl, substituted al kyl, al kenyl, substituted al kenyl,

het er oal kyl , substituted heteroal kyl, heteroal kenyl, or substituted

het er oal kwoybio/dimséone enbodi nent, the present inventi onPpT@MS2ERDSAIPr OCESS
of preparing a conpound having structural Formula (Hb): X (H b),which
conprises treating a conpound having structural formula (l11l1c) with
ammoni a, wherein X is alkyl, substituted al kyl, al kenyl, substituted

al kenyl, heteroal kyl, substituted heteroal kyl, heteroal kenyl, or
substituted heteroal kenyl; and Ris halo or alkoxyl. In one enbodinent, the
present invention provides a proce3 preparing a conpound havi ng
structural Fornmula (lIlia): which co es reduci ng a conpound havi ng
structural Fornula (IV), or treatNAg conmpound havi ng structural Formul a
(I'V) with ammonia, wherein R4 is nltrwéoqvpalo and X is al kyl, substituted

al kyl ken substituted al kenyl, eteroaHﬁ% substi tuted heteroalkyl
het eroél‘lﬂbe’ﬁy(gH I@ﬂlemgmqetqﬁ@@asehé’ﬂl@ﬁe@aﬁx%énwo r- oeRa&lApX és alkyli Sslbféﬁtb'@éss may

conpr | %&gl[j g&éﬁ#l” phiG eﬁ%ﬁéﬁ%ﬁi‘et&%&%f ?etd‘h’é?ekoa'ﬁSfl Lol \4}' pr ovi de

t he conp ornu I'sS nitro. ternat t he

processdmayn@bm$mm&ﬁ&ﬂwtaadRﬁgtnmeocbn@ound havi ng structural Fornula (1v)
anmoni ]9v1de tEe conp ound.of Farnmula (lIlia), wherein hal o.

In ne embo Ofiﬁ’éen&r SRWE H\YS‘?RQ“&H%FWQI% Sa° I olEEs's ac?PmBP‘éfﬁgn ng a

conpoumgwhgmmngnguﬁm@buan)Fornula (I'V): conprising reacting a conpound
having structural Formula (V)with X-OH in the presence of a base; wherein R

isnitro, -NH, or halo; X is alkF bstituted
NC
@)
~
X (IV),

comprising reacting a compound having structural Formula (VI)

R4

NC

OH (VD)

10 with X-RC in the presence of a base or an activating reagent; wherein R* is nitro, -NH,, or halo;
X is alkyl, substituted alkyl, alkenyl, substituted alkenyl, heteroalkyl, substituted heteroalkyl,
heteroalkenyl, or substituted heteroalkenyl; and Rlisa leaving group selected from halo, -OMs, -
OTs, and -OTf.

In one embodiment, the present invention provides a process of preparing a compound

15  having structural Formula (I):

LN
0=9
N X

NH, O
X (D,

comprising reacting a compound having structural Formula (VII)

O H
\\N

O/
N\

R” O
X (VI



al kyl, al kenyl, substituted al kenyl, heteroal kyl, substituted heteroal kyl,
het er oal kenyl, or substituted heteroal kenyl; and Ris nitro or halo. In one
enbodi merwQ 20tv1pdeesent i nventi on provi des a process of POTASa009/0620a8
conpound having structural Formula (1V): conprising reacting a conpound
havi ng structural Formula (VI) with X-Rin the presence of a base or an
activating reagent; wherein Ris nitro, -NH, or halo; X is alkyl,
substituted al kyl, al kenyl, substituted al kenyl, heteroal kyl, substituted
het er oal kyl , heteroal kenyl, or substjtuted heteroal kenyl; and Ris a
| eavi ng'itrdpors el hitein hi - serriutestalkylapenypbsyedpkentbodi ment ,
the presRufadyn\BEk AR REIQUAILESh@eBAIRESS Sor AibsRfRRAKHalRery HRQ RN havi ng
structural Formula (1): conprising reacting a conpound having structural
For mul dea@iviglgravipt delesiied fiom tEBrap@conhsimgiof hidoi -©OM$, ks, and 9T .t ut ed al kyl ,
al kenyl , subst | d al kenyl , -het er oal kyl.. .Substi ed-het eroal kyl
net or ai kengt il SpBbd eI B S PR RELEI ST
sel gct adtcfaatkyl, tteC U2 gikgyt,aisC$?2 hetgroalkema) -0y -C(OMOR 2 - SOFY,-CEMENHART. Y ikn
preferred._ e i ment f,the above described processes, X is -Cl12 al kyl,
a - c1§1n<é1c?g$g§?wr,3 12 éf?“yi?qgeﬂ}?}i cackeR " 1s céepﬁ%cfeéﬁisﬁwgm or C-qu&q R 2,
or -Y-6-N+R 2, Yis O -Cl2 alkylene or O -C12 al kenyl ene; and each R
i s indepéndently hydrogen or d -Cl12 alkyl. In one enbodi nent, the present
i nventi on phbotegasbodimensdbe pregdnt pyveniian mgvidescarpesshel prararng asomperns al
For mul %a&illggt'ructural Formula (Ta):

O H

\ _N
0=9

Na o

NH, O _R8
» o, AL

10 H (Ta),
comprising reacting a compound having structural Formula (VIII)

AN
0=%"
N

N 0

NH, o
©TTYTOR? (v
with R®-NH,, in the presence of an activating reagent; wherein Y is C1-C12 alkylene or C1-C12
alkenylene; R® is C1-C12 alkyl; and R’ is hydrogen or C1-C12 alkyl.

15 In one embodiment, the present invention provides a process of preparing a compound

having structural Formula (Ilc):
O
W H
o=s—N
/
HN o
8
S R
H  (Ic),

comprising reacting a compound having structural Formula (IX)

18



conprising reacting a conpound having structural Formula (VII1) with R -NH
, In the presence of an activating reagent; wherein Yis O -Cl2 al kyl ene
or C -CMoablvenydsene; R8 is C -Cl2 al kyl; and RO is hpdrageenons20® - Cl2

al kyl . I'n one enbodi ment, the present invention provides a process of
prepari ng a conpound having structural Formula (lie): conprising reacting a
conpound having structural Forrmula (I X)with R8-NH , in the presence of an

activating reagent; wherein R1is -CNor -CCONH ; each R2 is

i ndependently hydrogen or CI -C 12 alkyl; Yis CI| -C 12 alkylene or C |
-C 12 alkenylene; R8 is C | (e\t 12 al kyl; and R9 is hydrogen or C1| -C 12
al kyl. I'n one enbodi nent, the NeptX{ nvention provi des a process of
preparing a conpound havi ng %t;zuct F Formula (Il1lc): conprising reacting
a conpound havi ng structural rmil a )Owlth R8-NH , in the presence of an
activating reagent; wherein R 1 IS -ON ONH 2; Y is d- CCli122

all kylene or C1 -C 12 al kenyl ene; and R -C 12 alkyl; and R9 is

hydr ogenmat\eab, in gﬁe]pges@ﬁé@’df an bivdARe F‘é&E&ﬁ“ m&n l@l he.ang §58ND) quy QALY I@Zn

provi des a process of preparing a corrpound havi ng a structura ‘forpul a of
R6- Y- Céi))ldmelndtnzlyéladq@gcrsw@l Féaekiyhy i (Delipbukdeirawi GigCa2 slkempdengs Bl isf or nul a

of R6- d. NH 2 ally in the presence of an activating
reagent 1%9 ‘@ andYY{ h%RgrogeF?ZmCl ﬁﬁ%ﬂg 1en or Cl -C12 alkyl; R6 is halo or

hydsoxyl ; YIn Gne(énhbod(ﬁlétﬂ, tad fighenin elveﬂitlcﬁlpréialaesai ecegs efy@epding@ compauddeavi ng
group E\electedfromthg up consisting of halo, -OR1 1, -OC(=CH 2)-
. anaving gructural korpyla ( rg’tfgn or Cl-Cl12 alkyl; and R 12

HoN
R? ; O
O JLN/RS

H (),

comprising reacting a compound having structural Formula (X)

H,N
R1]© o

O~ OR? (X)

10 with R%-NHo, in the presence of an activating reagent; wherein R' is -CN or -C(O)NHy; Y is C1-
C12 alkylene or C1-C12 alkenylene; and R® is C1-C12 alkyl; and R’ is hydrogen or C1-C12
alkyl.

In one embodiment, the present invention provides a process of preparing a compound
having a structural formula of R°~Y-C(O)-NH-R? comprising reacting a compound having a

15 structural formula of R~Y-C(0)-R'® with R%-NH,, optionally in the presence of an activating
reagent or a base; wherein R? is hydrogen or C1-C12 alkyl; R is halo or hydroxyl; Y is C1-C12
alkylene or C1-C12 alkenylene; R'® is a leaving group selected from the group consisting of

o
O B D
halo, -OR'!, —-O- C(=CHy)- OR', and %‘" [ R
is C1-C12 alkyl.

!is hydrogen or C1-C12 alkyl; and R

20 In preferred embodiments of the above described processes, the compound having

structural Formula (I) is
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is Cl -C12 alkyl. In preferred enbodi nents of the above descri bed
processes, the conpound having structural Formula (1) isln one enbodi nent,
t he presew0 20rwEmgebon provi des synt heses of the sodi um alriusedoohze4s
conpounds having structural Formula (1) anmenable to |large scale process. It
was observed that the sodiumsalts of the present conpounds have i nproved
physi cal properties especially with regard to inproved solubility
characteristics in specific solvents that are used to prepare stock
solutions. In one enbodi nent, the present invention provides a process of
preparing a conpound having structural %@j la (Ib): (Ib), conmprising
reacting a conpoundchawi ng structural @ePnu ) wwth an alkali netal - or
al kal i ne earth net ;%b fnor gani c baskx mherein Mis a cation of alkal
metal or al kaline eanth l; X is alkyl, hstN yutked al kyl , al kenyl
substituted al kenyl, he&terpal kyl, substi t JW&d hg%gg"$K?$, het er oal kenyl
or substituted heteroaNHeN¥L§<ﬁ i§ 1, when Mis a gation of alkali netal;
and nis 2, when Mis a cation of alkaline earth nmetal. It is preferable
that Mis alcaidambodfmewdhapnesdnt invsntaingooypdefsgnthbdee of thatodumsalCbf th€12

al kyl, O -Cl2 heteroal kyl, O -C12 alkenyl, C -Cl12 heteroal keny]

- Y- O OF VR ,]ds B?Vl@&%t&tcarglﬁ@:fﬁulﬁf @n}egallt‘*f laigs S oSt VoD that

al kenylien@divanshi© acihe Beséi® coMPERRIUSVY ihprdied Hagesl QfOIthies &beciallkyith | n one
enbodi ment of the above described. processes, X is selected fromthe group

consi st¢g3 Brimprgyed solulpfifyxxbpracterigtiqs poppreitig solvenss that gy pised topreperetygicH3, - CH
2CH( CH%%I%tions.

In one embodiment, the present invention provides a process of preparing a compound

having structural Formula (Ib):

0=5"
N M
NH, O
B N (b,
10 comprising reacting a compound having structural Formula (I)

o, H
W N

0=%
N

NH, O
X (@

with an alkali metal- or alkaline earth metal-based inorganic base, wherein M is a cation of alkali
metal or alkaline earth metal; X is alkyl, substituted alkyl, alkenyl, substituted alkenyl,
heteroalkyl, substituted heteroalkyl, heteroalkenyl, or substituted heteroalkenyl; n is 1, when M
15  is acation of alkali metal; and n is 2, when M is a cation of alkaline earth metal. It is preferable
that M is a cation of sodium. It is also preferable that X is C1-C12 alkyl, C1-C12 heteroalkyl,
C1-C12 alkenyl, C1-C12 heteroalkenyl, =Y-C(O)-OR?, or —=Y-C(O)-NH-R% Y is C1-C12
alkylene or C1-C12 alkenylene; and each R? is independently hydrogen or C1-C12 alkyl.
In one embodiment of the above described processes, X is selected from the group
20  consisting of -CH3;, —CH,CHj3, —CH,CH,CH3, -CH(CH3),, -CH,CH,CH,CH3, —CH,CH(CH3),,
—C(CHs;);, —CH,CH,CH,CH,CHj3, -CH,C(CHs),CH3, -C(CHs),CH,CH3, -CH,CH,CH(CH3),, —

20



-C(CH 3)3, -CH 2CH2CH2CH2CH3, -CH 2C(CH3)2CH3, -C(CH 3)2CH2CH3, -CH
2CH2CH( CH3) 2, - CH2CH2CH2CH 2CH 2CH3 , -CH 2C(CHS) 2CH2CH3 , -CH
2CH2C( CH3yChR)/01466€H2CH2CH2CH( CH3) 2, - CH 2CH(CH 2CH 3) edrassking/05208H
2CH20CH3, -CH 2CH2CH20OCH 3, - CH2CH2CH2OCH 2CH3, and - CH 2CH2CH2CH 20CH
2CH3 . In preferred enbodi rents of the above described processes, the
conpound having structural Fornmula (Ib) is In one enbodi nent, the present
i nvention provides a process of preparing a conpound having structural
For rmul a'{h%)gé conprising reacting a conmpound having structural Formula

2)

(Hcl) W Ryt A4 d1orCI 6K heHpalde (GRG0 dE&6Es0l ution at a

t 0 t et i Cl2
emer@mbﬁzgﬁ : C{ltgqgg{, Eglggdl?fei&@Hﬁ{ﬁ@H u Cﬁ?(g{éldé@lg{,ebﬂz(YH£(§Hz@CH3,

al kyl ene or nhe; and i's d°- kyl. I n one specific
enbodi fEFhCH€HeOGHdr X e —GHSEHIEH SO0 0er oxi de, pot assi um hydr oxi de, or
a mxture thereof .ln pent, the reaction ds carri out at a
Fenpor at ur o 1 Earisd cPPSRRBTar WPl b BREAR, e RbERnaN % ne
reast i efiudtsraCBormuedIig)is at a tenperature rangi ng from about 40 to about
700C. Depending on the reaction conditions, such as tenperature, scale, and
concentration of the reaction m xture, Q\hq\,?e ction may be carried out in
about 4 to about 24 doldes. I n one enbogi:?r/en he reaction is carried out

in about 8 to about ¥2Nkowws. In anotherN ment, the reaction further
conpri ses addi ng ar? q{]\coto t he reaction m xtuye tof theconpound havi ng
structural Formul a (HSYT)™and ; he hydroxi d¥2p3 Nrfan aqueous- al cohol

m xture; and addi ng a RpgdraacPKori de solution to thg aqueous-al cohol m xture
to adjust the pH thereof to a ranode from about 4 to about ‘5. In one
speci fi c enbogidmiiiodirhdig, thd prek@dl inventitatfriaviads, a @boRanef prefirdpanompo@id a

m xture thereof. In one enbodi nent, the hydrochloride solution is an
having structural Formula (Ia):

O
NN
0=9
N
N o)
NH, O\Y)L _R®
H (la),

10 comprising reacting a compound having structural Formula (Ilc1)

W H
o=s—N
O\Y N’R
H  (Ilcl)

with a hydroxide or alkoxide base in an aqueous solution at a temperature ranging from about 25
to about 95°C, wherein Y is C1-C12 alkylene or C1-C12 alkenylene; and R® is C1-C12 alkyl. In
one specific embodiment, the hydroxide base is sodium hydroxide, potassium hydroxide, or a

15  mixture thereof. In one embodiment, the reaction is carried out at a temperature ranging from
about 35 to about 85°C. In one embodiment, the reaction is carried out at a temperature ranging
from about 40 to about 70°C. Depending on the reaction conditions, such as temperature, scale,
and concentration of the reaction mixture, the reaction may be carried out in about 4 to about 24
hours. In one embodiment, the reaction is carried out in about 8 to about 12 hours. In another

20  embodiment, the reaction further comprises adding an alcohol to the reaction mixture of the

21



aqueous solution. In one enbodi ment, the pH of the aqueous-al cohol m xture
is adjusted to about 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7, 4.8 or 4.9. In

anot her ewbadiomamics t he reacti on m xture of the conpoun@Chawsevy/ostongict ur al
Formula (Hc 1) and the hydroxi de base is washed with an ether prior to the
addition of the alcohol. Exanples of the ether include, but are not limted
to, dinethylether, diethylether, diisopropylether, di-tert-butyl ether,

nmet hyl tert-butyl ether, or a mxture thereof. In one specific enbodinent,

t he conpound havij ng structural formul a s | n one enbodi nent the

pr esentOMAMKhagne ;ﬁ%wr&lsgoralubar Gledsandghe m%%fi? bryede %lﬁﬁa@ﬁae%la@lcabo
st ruct Widdrd oAVl lig(a{'ﬁydl-échl&fhré@&'uﬁbﬁ‘ﬂ) fd gdd%@u@alé&lo‘lﬂ?ﬂlﬂﬁrqu aéju&qm

havi ng structural Fornul a ) 1n a mxed solvent of nethylene chloride
and di rtﬂt;tr¢t5flt<a@eqngcrfrdm etboufaél t@calblmtl50r1n©h€ﬁpeS(f©)emm&m®ulﬂﬁea¢tmhol chhahingd) in
et hyl [ Xt-ur e LAt aini-n e r.eaction
o S0SpETBhRP ob &b S ReleR ah B eThSlibel: SN isBhehBO il Peiedh

ext factyin@us ktﬂuuiceladh oadiembodimee, mtetphl dtheguealssal b Linixaure of aduskydds oXi de or

P ng 2G0H ok el bl -0 15 474 ORI Gi h Faf et SR e

al kyl eqg: &)'in nd %gadt&%yah @eﬁnulamc15%ahc$th@lhyd@3§%e%§ewk wablibdone Srdrdi nent,
t he hydr oxi or al koxi de base is sodi um hydroxi de or potassi um hydroxi de.

The voﬂouﬁbtoﬂh@ adsliten qfghcnaleaheb Branai¢sdd t Qﬁulmﬁéwdwbla@éqmlﬁétedﬁp t he m xed
sol vent t 0 I
netxylgﬁggclggg{ggﬁgﬁggg m%?égﬁgggFagk ) ﬁgrﬁgyég%ggﬁﬂgﬂ? 15"’ a ratio

r angi ngniktuenthedoofutin dne §pet1f1c&hﬁ10thn§3dﬁt tHe cdmipoand)hdﬂ.e]ﬁg eoadalfemiyla (feikyl ene
chloride and di net hyl acet am de i athe m xed solvent is in a ratio ranging
fromabout 4 :1 to about 25: % En
o=5"
|
N

H
O .

In one embodiment, the present invention provides a process of preparing a compound

having structural Formula (Ilc1):

0
W H
o=s—N
H
27 NC o)
O~ J\ .R8

H  (Icl),

15  comprising adding a solution of a compound having structural Formula (ITlc1)

~R®
H (IIcl)
in a mixed solvent of methylene chloride and dimethylacetamide to a solution of C1-S(O),-NH;
(sulfamoyl chloride) in methylene chloride to form a reaction mixture; maintaining the reaction
mixture at about room temperature for about 6 to about 18 hours; and extracting the reaction
20  mixture with an aqueous solution of a hydroxide or alkoxide base to form an extracted basic

solution wherein the compound having structural formula (Ilcl) is stabilized; wherein Y is C1-

22



anot her enbodi ment, nethyl ene chloride and di nethyl acetam de in the m xed
solvent is in aratio ranging fromabout 5:1 to about 20:1. In another
enbodi nerwQ 2nsitiydeene chl ori de and di net hyl acet am de i nPCmaAISI0RO208®| vent
isin aratio ranging of about 16:1. In one enbodi nent, during addition of
t he solution of a conpound having structural Fornmula (lIllcl) to the
solution of A-S(O -NH, the reaction mxture is maintained at a
tenperature rangi ng fromabout -5 to about 15C with the range from about O
to about 100C nore preferred. In one enbodi nent of the reaction,

h
sol ventClE3tkvians os bil tht li2gkeayiepe: gpdR INH {42 v hyineme e@ﬁp@meaferhema/déwfﬁeher
embodi IRk oxjldBass ¥ ébfdhﬁlllﬂhﬁrlg%ia@&Qota%siulgﬁﬂdwi&. IS REhSAiY Shhe@l1chet hyl ene

chl oride and acetonitrile. In one enbodi ment, the volune ratio of methyl ene
chl or i gkloaddamtdmetiytactthmidean eanixedmladnd gan & from ebalyd ut00 1o dbout HOKhotrher
enbodi nen vOl u rati.o .of .h hl Qr. | 1] toni.trile ranges
Fr om afBurmySdelChaTEIch e8] RS RS EMARA BS AR RREWPRAG HB T Pire
of &he rapifpoisia abax BrigoabswtGOUL dh ak@hdénentbo(intdng In)etldiche@htom(dOhd NH2 i s

mai nt ai hed at the roomtenperature. for about 6 to aboyt 18 houyrs and/or
prior tgngt aqelAMIGE ) B THTCCA SRl § BHO ATBHTE B bR Hta&h@atéé:ls Pution of

a hydr xét& ool rt@hAaREoh1driiR ah@BftdiBRaddtblitd B thSmeRRENES iWnth an
aqueous solution OFNaHCO . That is, an aqueous solution OFNaHCO is m xed

wi t h t m#iorreaging Gammbetfy: bta apopioly - alnuetheherabadimeniy methylgee eflendsraad i xt ur e

Is mai ’&hﬁ‘%tﬁ}ﬁgce‘?‘aﬂmﬁ fAP & AU ef-l)t]c is ﬂpgt%l ?‘élgin%rofgg&ﬁ\’%quﬁh e Etgﬁod’ﬁinéliltpg
process. one enbodi nent, 't eterrperaf)ur Is" mal ntained 1h a range’ from
aba0t BDutimg ahiitiin FH6e wilittontolie compouen df ragimg atrocttirall Bortrml agibeit) t@ G@GCohmive of

gr ef er rﬁg&@i}%@nt errrb(%.di ”Eth , tS he. a ueecguts sol eurt i on Ofil\laIF—<rCO3 ios ? tsat urated
queou NG RS TRAGLERE X Bffe’S A HECD? G EBECTAYLF TBRSIBGFPIEROWiP By addi ng
t he aquB&lg5°C with the range from about 0 to about 10°C more preferred. In one embodiment of
the reaction, the solvent for the solution of CI-S(O),-NH; is methylene chloride. In another
embodiment, the solution of CI-S(O),-NHj3 is in a mixed solvent of methylene chloride and
15  acetonitrile. In one embodiment, the volume ratio of methylene chloride and acetonitrile ranges
from about 5:1 to about 1:1. In another embodiment, the volume ratio of methylene chloride and
acctonitrile ranges from about 4:1 to about 2:1. In one embodiment, after the reaction mixture of
the compound having structural Formula (Illc1) and CI-S(O),-NHj, is maintained at the room
temperature for about 6 to about 18 hours and/or prior to the extraction of the reaction mixture
20  with an aqueous solution of a hydroxide or alkoxide base, the reaction mixture is quenched with
an aqueous solution of NaHCOs3. That is, an aqueous solution of NaHCO3 is mixed with the
reaction mixture to form a quenched mixture. The quenched mixture is maintained at a
temperature of about 45°C or below during the mixing process. In one embodiment, the
temperature is maintained in a range from about 5 to about 35°C with the range from about 10 to
25  about 30°C more preferred. In one embodiment, the aqueous solution of NaHCOs is a saturated
aqueous solution of NaHCOj3;. The mixing process may be carried out by adding the aqueous
solution of NaHCOj to the reaction mixture or adding the reaction mixture to the aqueous
solution of NaHCO:s.
In one embodiment, the present invention provides a process of preparing a compound

30  having structural Formula (Illc1):
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solution OO NaHCO3 to the reaction m xture or adding the reaction mxture to
t he aqueous solution OFNaHCO3. I n one enbodi nent, the present invention
provi des wWoppwoEs®&60of prepari ng a conpound havi ng st rucParTaiS2000/0m0&
(I'tlel):H (I'llcl), conmprising reacting HOY-C(O-NHR with

2-am no- 6-fl uorobenzonitrile in a polar aprotic solvent in the presence of
a base to forma first m xture solution; concentrating the first mxture
solution to forma concentrated first m xture solution, wherein the vol une
of the concentrated first mx yre solution is equivalent to or |less than
about 50% of the volune of thé& fTS{ m xture solution; diluting the
concentrated first m xture sol ut p)with an ether to forma second m xture
sol ution; concentrating the se€ond m k¥ture solution to forma concentrated
second nmixture solution, wherein the, ,Llulﬁse of the concentrated second

m xture solution is equivalent to or | eds t[@@1@bout 50% of the vol ume of
the second m xture solution; diluting the concentrated second m xture

sol ut | 6AMRTiEAE Epeiyne RO -5(Q)-NSIR o¥ith TamHioraiTherebenzanigdr i 4 pijar apriic
concentrat tnlgthteﬁﬁes \Aﬁﬂe o‘i‘a%'ag%ttwf&gf?h%ftln P%%ofuﬂB@&n%ﬁﬂ%%%ﬂth eny?ﬂg

mxtures utio erein YIs yl ene or and
R8 i s Gluti@l® fairkylcondentrgpéiishinodineenlufion, rvdle;mlh&le Vabmm cbfdhcsmnvematqu THF.

Exappl of. t he se.include, but are n Na
ot Sosi by abTERi) CRLERL s o el SR S RE RS NG | e
hexanetbiytich; slilhazathe c{ddMiiyd fisothixnie tselutiodWithXh dtef ﬂN&QthI);ecoﬁ@hﬂ.ﬁﬁteu m
tert- butOXI de (KO Bu), and a m xture thereof. Exanples of the. ether

i ncl ud&OlupeR; ca?fénmﬂn& theviqearyl mixturgispkuting fogfera A coweétrﬁw EACARG mixture

diis OprSQlBMJ)I?tV&hFC{:GIH e vbRinte duilYdonbediGled sEEMAYhixfufd dotidh)d ecﬁltlxnl@ént tPdr 1&s

m xture thereof. In one
than about 50% of the volume of the second mixture solution; diluting the concentrated second

10 mixture solution with ethyl acetate to form a third mixture solution; and concentrating the third
mixture solution to form a concentrated third mixture solution; wherein Y is C1-C12 alkylene or
C1-C12 alkenylene; and R® is C1-C12 alkyl. In one embodiment, the polar aprotic solvent is
THF. Examples of the base include, but are not limited to sodium hydride (NaH), potassium
hydride (KH), sodium hexamethyldisilazane (NaHMDS), potassium hexamethyldisilazane

15 (KHMDS), sodium tert-butoxide (NaO'Bu), potassium tert-butoxide (KO'Bu), and a mixture
therecof. Examples of the ether include, but are not limited to, dimethylether, diethylether,
diisopropylether, di-tert-butyl ether, methyl tert-butyl ether, or a mixture thercof. In one
embodiment, the reaction of HO-Y-C(O)-NHR® with 2-amino-6-fluorobenzonitrile is carried out
by mixing HO-Y-C(O)-NHR8 with the base to form a reactive mixture, and then mixing the

20  reactive mixture with 2-amino-6-fluorobenzonitrile. In one embodiment, the molar ratio of HO-
Y-C(O)-NHR8 to the base ranges from about 1:1 to about 2:1. In another embodiment, the molar
ratio of HO-Y-C(O)-NHR® to the base ranges from about 1.2:1 to about 1.8:1. In another
embodiment, the molar ratio of HO-Y-C(O)-NHR® to the base is about 1.5:1. In one
embodiment, the above concentration steps are carried out by evaporating the solvent. The

25  evaporation can be accomplished by any means known to one skilled in the art including, but are
not limited to applying vacuum to the reaction mixture, elevating temperature of the reaction
mixture, spinning the reaction mixture on a solid surface, stirring the reaction mixture, blowing

air or other gas to the surface of the reaction mixture, and any combination thercof. Preferably,
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enbodi ment, the reaction OGHO Y-C(O-NHR with 2-am no-6-fl uorobenzonitrile
is carried out by mxing HOY-C(O-NHR with the base to forma reactive

m xt ure, woadotomamsenm xi ng the reactive mxture with PCT/US2009/052048

2-am no- 6-fl uorobenzonitrile. In one enbodinent, the nolar ratio of HOY-
C(O-NHR to the base ranges fromabout 1:1 to about 2:1. In another

enbodi nent, the nolar ratio OHO Y-C(O-NHR 8 to the base ranges from about
1.2:1 to about 1.8:1. In another enbodi nent, the nolar ratio
OHOY-C(O-NHR 8 to the base is about 1.5: 1. In one enbodi nent, the above
concenthdEmpsra@fepdhamextgigspiugen dengdpe %YP&’BE?PQ? PragessHenat drahshthan Fhput

evapor aht@NGRR oRfboFhEAMRd éfﬁﬁ&atl&}ﬁ 1§Q¥com%dWQMV£ﬁn$fE% r&fetibh fickeh the

art including, but are not limted to applyi vacuumto the reaction
m xtureta @hmeaitturn gf @@upé@"é?thrb@lom thlhélert@ramratow afiakew8C spbaiew mpre he

react | %retf rred lﬂl %n ﬁ%dsr%!erlltd olu algyg oft'il gncerrllt?at&fﬁ%{ secr(])nm Xhltlh fa bl owi ng

air or'o ace o
conbi nazrnxmfe iolhﬂ'foﬁ@fs eqiiveleertalol yess ihen hlmmeﬁ%tdﬁtt}e: lurhdhef tm ﬁtsursecosldj afidi on
during tFt}fmevaporatl on proceﬁs i s not hi her t han about 5Q00C. In one

embodi HERE S SYUesy ERGHVEE ansepibedinsat the YoRBe sl g! e opesatpicdn

M Xt ur €ir@! seorld®AREhAH Wi SuRf sofRRH isRQRGaleht (B R #hi Abdub 85% BRI @It EofOf
about 400C or bel ow nore preferred. In one enbodi ment, the volune of any of

t he corﬂ@eﬁwtr sacend.fand dtird g soIuteNg. Tekticedvaky. xinuane caidpdinican he wleegiwival ent
to or Sz §f ﬁl?%&lc%gtgéﬂéd f}l%tﬁ)sggon{l rh%le%lrdjlgB(t&E 501 QROIIS i g&l{%ﬁgﬁ qnar e Rt hird

m xture I'ons, respecti I'n one enbo e vol une o any of
t heé0conbant3pt efdhd valehe obthc dind, seecmdl hrhi thitd mixtuterselwsiohy tréspagively. égoneal ent

to or | ess. than about 35% of the voI f irst, secaond,. and third
b ur ETBRIT DAL CoPoRRL b ot BREn G ObA s et BPESDS ey of
t he conpggRhifrat@thidlintifture SAGAGs sélit. thbkdembotditER, thOLdHcbARSed hir@dukival ent
to or less than about 30% of the volune of the fi rst second, and third

m xt ur solgbprywsidihtsd witisipedifang By drocarborg gd the solids of the compound having structural
Formula (Illc1) are filtered and washed with the alkane hydrocarbon. Examples of the alkane

15  hydrocarbon include, but are not limited to, hexanes, heptanes, and mixtures thereof. In another
embodiment, the second mixture solution is washed with water or an aqueous solution prior to
the concentration of the second mixture solution.

In one embodiment, the present invention provides a process of preparing sulfamoyl
chloride comprising reacting chlorosulfonyl isocyanate with formic acid in the presence of an

20  organic amine. Examples of the organic amine include, but are not limited to, methylamine,
dimethylamine, dicthylamine, methylethylamine, tricthylamine, diisoproylethylamine (DIEA),
morpholine, peperidine, and combinations thercof. The chemical structures of sulfamoyl

chloride, chlorosulfonyl isocyanate, and formic acid are shown below:

Cl—S§-NH, Cl—§-N=C=0 j\
0] O H OH
25 sulfamoyl chloride chlorosulfonyl isocyanate formic acid

In one embodiment, the reaction comprises portionwise adding a first mixture of formic acid and
the organic amine to a second mixture of chlorosulfonyl isocyanate and the organic amine to

form a reaction mixture. In one embodiment, the molar ratio of formic acid to the organic amine
is from about 200:1 to about 10:1, and the molar ratio of chlorosulfonyl isocyanate to the organic

30  amine is from about 200:1 to about 10:1. In another embodiment, the molar ratios of formic acid
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enbodi nment, the conpound having structural Fornmula (lIllcl) precipitates out
fromthe concentrated third m xture solution as solids. In one enbodi nent,
t he conceworatoad4dehi rd m xture solution is diluted w thram/uskéoans2048

hydr ocarbon, and the solids of the conpound having structural Formula
(I'l'lcl) are filtered and washed wi th the al kane hydrocarbon. Exanpl es of

t he al kane hydrocarbon include, but are not limted to, hexanes, heptanes,
and m xtures thereof. |In another enbodiment, the second m xture solution is
washed with water .or an aqueous solution prior to the concentratjon of the
second ihgrrgaicswiine pyhehlerpsubioayldirsyanatieiqtthe enganipp@ieHre iNARSALSBI Fdvi des

a procegsytqkoR & Reuk N9 1S g Ilrﬁ)@m Iem%m_liﬁfehg EheGRITRY daf bW HERE L4i0% the organic |

chl orosul fonyl 1socyanate with formc acid in the presence of an organic
ami ne. aBxErdebloofsutfey] arogpamiate ta thermegdnmcdide arcondepandentip from abioteld 0t loto

met hyl am 4di hyl am. n Lefhylamn hyl.et hyl am, n triethylam ne,
R e e e

t hep eoforgahtrvasobiaatrila ahe §ictifictcutbedintht, shd fban®iitst el @tordiemixahtoaresothfiony|

i socyanat e, ang fornc aceiénttjn re shown helow. O O Ili. E O, Cl - SM NH2

Cl - sl i MRy chlogidey i @9 oy T ITRGIon e BIHT SredRiFnehih @ PeBTs R

form ¢ hahicHihhM e 56D adiaiBREr cntfdQih@RGh RACERAMREKLIER RAkthineMW se adding a
first mxture of formc acid and the organic am ne to a second m xture of

chl or ogumifeoyic ringoes/derrRodHAC thebayt §AK. dnanether andbotlinant.dhe wagtionon i xt ure.
I'n one nﬁ%?edils %ﬂhain&bﬁ aqgﬁlgéraﬁl?et 1'a19gi8§£ fr%glra%loﬁt /Rek qo BiShub E‘@(p N43Rs ke M NE

10  embodiment, the reaction mixture is maintained at a temperature ranging from about room
temperature to about 50°C. In another embodiment, the reaction mixture is maintained at a
temperature ranging from about 30°C to about 45°C.

The reaction of converting chlorosulfonyl isocyanate to sulfamoyl chloride forms CO and
CO; gas. Thus, depending on the scale of the reaction, the reaction process may be monitored

15  and controlled. The reaction process can be monitored and controlled by any monitoring or
controlling methods known to one skilled in the art including both instrumental and visual
methods. In one embodiment, the first mixture is added to the second mixture in multiple
portions, wherein the multiple portions comprise an initial portion and one or more subsequent
portions, and cach subsequent portion of the first mixture is not added to the second mixture until

20  the reaction mixture ceases forming CO; gas. In one embodiment, the formation of CO; gas is
monitored by a gas chromatograph (GC) method. In another embodiment, the formation of CO,
gas is monitored by detecting the temperature change of the reaction. In another embodiment,
the formation of CO, gas is monitored by visual observation. In another embodiment, the
formation of CO; gas is monitored by a combination of GC, temperature detection, and visual

25  observation.

In one embodiment, the present invention provides a process of preparing a compound

having structural formula (XI):
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is fromabout 200: 1 to about 10:1, and the nolar ratio of chlorosulfonyl

i socyanate to the organic amne is fromabout 200: 1 to about 10:1. In

anot her ewbadiomamiss t he nol ar ratios of form c acidto treTarsgamios20asi ne and
chl orosul fonyl isocyanate to the organic am ne are independently from about
150:1 to about 15:1. In another enbodi ment, the nolar ratios of formc acid
to the organic am ne and chl orosul fonyl isocyanate to the organic am ne are
i ndependently from about 100:1 to about 20: 1. In one enbodi nent, the above
first and second m xtures are independent in an organi ¢ solvent. In one
speci fic enbodi nent, the above first and second nlxturEs are both in

met hy| epfpfihOfdang Aﬁnﬁﬁﬁn@ﬁm& %@Furaltf&%uﬂa??ﬁi)'anot 2 k1) WhA Nt ai ned

at a tenperature not her than about 500C her enbodi nment, the
react i LR xndere m@suraihrghan m@tdthatstaadatrénpmsahftnca)msam@angte&rmmnabmgheﬂoc to

about 500C ot her. t he rea mxture int ai ned at a
t enper a alrjlra 0 tr}gga{?’n h?r?mw ﬁﬁﬁ@ée?e Or(gl @iolgﬁlgleqeh anotar'rﬂgﬁ}i effSodi nent ,

the reacdepameﬂmwcumzla&ymrm@kmdzeaitcoadmleﬁpﬁﬂ&tdtézeed@nzgiyngethdsdsmnabﬁut room
ngerature t about 500C. I n another enbodi the reaction m xture is
mai

t aifherf Silled 10 Bieset dp QPecPRIGNRY- P SIS EBE C%@@@nt%cra%@n?y REeingthe

reacti QfcRbn ﬁl%‘é@l'éa kagrof iR hesUlA SR¥her cRBEYANRAL %etlﬂes%hﬂléeﬁ%gﬂdm&mso“ de
forms CO and CO gas. Thus, depending on the scal e of the reaction, the

react i errapsdbyesessungngybe masiot traadbsipdipiessta with Bitrogah énroeaemb@chmpnfo&@ss can

be mnlréa]%{l r?wgsn?orr]lﬁ?ﬂ&[ &‘['M}I%R%%(t&%”nggggkh&%b%ﬁtr e C‘%?”tlﬁou?bb e IH%{&R&S known

to one € art i ns VI sual net hods.
| N one easbdidiche rtte, reddtion friak sdndutoetl urzete'rr@eladﬂefhngmgtfhm stewo beD @itk hbowe i n

L gy ortt g, SSUELT Lie AL LS poctions compise ap LA,
the fibat chbaditest, the réﬂéhoﬁd'gﬁéjonﬁﬁctéd‘ﬁn(ﬁsﬁﬁ ORAsuit ¥t 4HoBt 400t slg or below. In
another embodiment, the reaction was conducted under a pressure of about 500 psig or below. In
another embodiment, the reaction was conducted under a pressure of about 400 psig or below. In
another embodiment, the reaction was conducted in a sealed reactor at a temperature of about

15 120°C. In one embodiment, the molar ratio of NH,R® to a compound having structural formula
(X1) is from about 1:1 to about 2:1. In another embodiment, the molar ratio of NH,R® to a
compound having structural formula (XI) is from about 1.2:1 to about 1.8:1. In another
embodiment, the molar ratio of NH,R® to a compound having structural formula (XI) is about
1.5:1.

20 In one embodiments of the above described processes, Y is selected from the group
consisting of -CH,—, -CH,CH,—, -CH,CH,CH,—, —-C(CH3),—, -CH,CH,CH,CH,—, —
CH,C(CH3),—, -CH,CH,CH,CH,CH,—, -CH,C(CH3),CH,—, -C(CH3),CH,CH,—, —
CH,CH,C(CHj3),—, -CH,CH,CH,CH,CH,CH,—, -CH,C(CH3),CH,CH,—, —
CH,CH,C(CHj3),CH,—, —-CH,CH,CH,C(CH3),—, and -CH,CH(CH,CH3)CH,CH,—.

25 In one embodiment of the above described processes, R® is methyl, ethyl, propyl, butyl,
pentyl, or hexyl.

Intermediates

The present invention also provides synthetic intermediates for preparing the compounds

30  having structural Formula (I) amenable to large scale process.
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the reaction m xture ceases formng CO gas. |In one enbodi nent, the
formation O CO gas is nonitored by a gas chromatograph (GC) nethod. In
anot her ewbadiomamies t he fornmati on OF CO gas i s nonitor edPoy/usetsnsiong t he
tenperature change of the reaction. In another enbodinent, the formation of
CO gas is nonitored by visual observation. In another enbodi nent, the
formation of CO2 gas is nonitored by a conbination of GC, tenperature
detection, and visual observation. In one enbodi nent, the present invention
provi des a process of preparing a conpound having structural fornula (XI):
HCXg X N R Ev o8 %t@dmrtﬁ%p%enﬁ EXERRPreV dSrArou Ul virg SuEWElur al
formul gofXhibiy Y OR (XI1) with NH R under a pressure higher than the
standard at nospheric pressure at a tenperature higher than about 8Q0C,
wherein Y is O -Cl12 al kyl ene orﬁp 1 Cl2 al kenyl ene; and R8 and R12 are
i ndependently O -Cl2 al kyl. The=pressurized condition can be created by
any met hods known to one skilled {n t @ t. In one enbodinent, the
pressurized condition is createHﬂbanu A ng the reaction in a seal ed
reactor with heat. In another enbodi menp, the pressurized condition is
created by pressurizing the reactor to a dediyed pressure with nitrogen. In
one enbodi nent, the reacti,on was conducted at a tenperature rangi ng from
about 906 B Bhod -SEIER . e CHAB e X %ﬁ%biswwtedtwéylraémhéﬁbsa&éed
conguchRdn Al hdcrb AP iR I TRREING | IHRMARAVE o ABAfURA HeRRUICAPOAG R N
anot her enbodi nent, the reaction was conducted at a tenperature of about
1200C. iy lydrogen or C1-C12 alkyl.

In one embodiment, the present invention provides a compound having structural

Formula (III):

)
~
X (11ID),

10 wherein R' is —CN, -C(O)OR?, or -C(O)N(R?); X is alkyl, substituted alkyl, alkenyl, substituted
alkenyl, heteroalkyl, substituted heteroalkyl, heteroalkenyl, or substituted heteroalkenyl; and
each R? is independently hydrogen or C1-C12 alkyl.

In one embodiment, the present invention provides a compound having structural

Formula (IV):
R4
NC ;

O
~
15 X (IV),

wherein R* is nitro, -NH,, or halo; and X is alkyl, substituted alkyl, alkenyl, substituted alkenyl,
heteroalkyl, substituted heteroalkyl, heteroalkenyl, or substituted heteroalkenyl.
In one embodiment, the present invention provides a compound having structural

Formula (VII):
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one enbodi nent, the reaction was conducted under a pressure of about 600
psig or below. In another enbodi nent, the reaction was conducted under a
pressur e Wb 2atpou866600 psi g or bel ow. I n anot her enbodi meo/USkéve/0sMagt i on
was conduct ed under a pressure of about 400 psig or below In another
enbodi nment, the reaction was conducted in a sealed reactor at a tenperature
of about 1200C. In one enbodinent, the nolar ratio of NH Rto a conpound
having structural forrmula (Xl) is fromabout 1:1 to about 2:1. In another
enbodi nent, the nolar ratio OONH R to a conmpound having structural formula
(XI') is fromabout 1.2: 1 to abo(?gt/ .8 1. In another enbodinent, the nolar
ratio OFNH2R to a conpound haviorS st ural forrmula (XlI) is about 1.5:1.

I n one enbodi nents of the above d¢ ped processes, Y is selected fromthe

group consisting O-CH 2- , -CH 2CHZ -CH 2CH2CH2- , -C(CHs) 2- , -CH
2CH2CH2CH2- , - CH2C(CHs)2- , -CH 2C 2(2}4?( 2- , -CH 2C(CHs) 2CHz2- ,
-C(CHs) 2CH2CH2- , - CH2CH2C(CHs)2- , -CH CH2CH2CH2CH2- - CH 2C( CHS)

2 CH2 CH2vherein XGHRIGH? G(bSis)cAGHRA, aiiGny R GHRGINBG(-Otday 2 hetarodlky CkuiRErgH 2CH3) CH

2CH2- I n gne enbodi mnent of the above described processes, i §.rethyl,
et hyl , hﬁﬁﬁ@ﬁ@ﬂ,ﬁ hﬁtﬂvﬂse%ﬂw ,Stltaﬁedﬁetﬁgﬂa!l@vﬁt dp aﬁ@gmﬁr%éowggewﬁ fiofyent i on

al so p&&v%'r con¥BRERES f Hald, CORKNESIa4RS.(F1@r  preparing the conpounds havi ng

structural Fornula (I) amenable to large scale process.|n one embodi nent,

t heSpr esent In pretanicil mbpdimeniges the abeyidaseribed somngunssy Xiés G112 Rbyn$i1aCl3 1)
heteroalkyl, C1-C12 alkenyl, C1-C12 heteroalkenyl, —Y-C(O)-OR?, or =Y-C(O)-NH-R?; Y is
C1-C12 alkylene or C1-C12 alkenylene; and each R? is independently hydrogen or C1-C12
alkyl.

In one embodiment, the present invention provides a compound having a structural

10 formula of R®~Y-C(O)-NH-R?, wherein R? is hydrogen or C1-C12 alkyl; and R® is halo or
hydroxyl.

In preferred embodiments of the above described compounds, X is selected from the
group consisting of -CH3, -CH,CH3, -CH,CH,CHj3, -CH(CH3),, -CH,CH,CH,CH3, —
CH,CH(CHj3),, -C(CH3)3, —-CH,CH,CH,CH,CH3, -CH,C(CHj3),CH3, -C(CH3),CH,CHj3, —

15  CH,CH,CH(CHjs),, -CH,CH,CH,CH,CH,CHj3, -CH,C(CHj3),CH,CH3, -CH,CH,C(CH3),CHj3,
—CH,CH,CH,CH(CH3),, -CH,CH(CH,CH3)CH,CH3, -CH,CH,OCHj3, -CH,CH,CH,OCHj3, —
CH,CH,CH,0OCH,CH3, and -CH,CH,CH,CH,OCH,CHj.

In preferred embodiments of the above described compounds, Y is selected from the
group consisting of -CH,—, -CH,CH,—, -CH,CH,CH,—, —-C(CH3),—, -CH,CH,CH,CH,—, —

20  CH,C(CHjs),—, -CH,CH,CH,CH,CH,—, -CH,C(CHj3),CH,—, -C(CH3),CH,CH,—, —
CH,CH,C(CHj3),—, -CH,CH,CH,CH,CH,CH,—, -CH,C(CH3),CH,CH,—, —
CH,CH,C(CHj3),CH,—, —-CH,CH,CH,C(CH3),—, and -CH,CH(CH,CH3)CH,CH,—.

Specific Embodiments

25 The following examples and schemes are provided to illustrate the processes/methods
and intermediates for preparing compounds of the present invention.
In one embodiment of the present invention, the compound having structural formula (I)

or formula (Ia) is compound 9 below:

29



wherein RLis -CN, -C(OOR2, or -C(ONH2; X is alkyl, substituted al kyl,
al kenyl , substituted al kenyl, heteroal kyl, substituted heteroal kyl,

het er oal kwoybio/ausssubst it ut ed het eroal kenyl ; and R2 is Irgarusgen/06204€ - CLl2
al kyl. I'n one enbodi nent, the present invention provides a conpound havi ng
structural Formula (I11): wherein RLis -CN, -C(OOR2, or -C(ONR2)2; Xis
al kyl, substituted al kyl, al kenyl, substituted al kenyl, heteroal kyl,
substituted heteroal kyl, heteroal kenyl, or substituted heteroal kenyl; and
each R2 is independently hydrogen or C -Cl12 alkyl. In one enbodi nent, the
present invention provides a o d having structural Fornmula (IV):
wherein Ris nitro, -NH , orosal o d X is alkyl, substituted al kyl,

al kenyl, substituted al kenyl, Mgtergal kyl , substituted heteroal kyl,

het er oal kenyl, or substituted h teroa nyl . In one enbodi nent, the present
P Ng~st Formula (VII):wherein X is

i nvention provides a conpound h
al kyl, substituted alkyl, alkenyl, substaptuted g kenyl, heteroal kyl,
substituted heteroal kyl, heteroal kenyl, or substituted heteroal kenyl; and
R7 is a | ea®nagpgoadhpo sted watheds 6f Dsclidnge Drrogipres dRsps stamigg dfonhal o, - OVs,

-Ols, and -OfIf. In. preferred di ts of. th bqove described c ounds,
X is ocom@f?%wr“}% §-5@2Xﬁ232$@5{5§&f9pa@w.ae%éﬁa%md,1 st egupied o
het er oglde@myé 2 usiXp € dentBRaleoling ¥alblidd to NibviRicZhe ¥mide 3Ghat-iCh#thed dendiene or C

-Cl12 al kenyl ene; and each R2 is independently hydrogen or O -Cl12 al kyl.
5  with Z-amino-6-fluorobenzonitrile 4 (Chimia 2006, 60, 584) to give the 2-amino nitrile

derivative 5. Treatment of 5§ with sulfamoyl chloride 7, prepared from chlorosulfonyl isocyanate
6 (Brodsky, B. H.; Bois, J. D. J. Am. Chem. Soc. 2005, 127, 15391.), provides the
sulfamoylamino derivative 8 that is further cyclized to 9 in the presence of NaOH.

Scheme 1

HoN
HoN
0 HNTN 0 NC ; 4 2
2 3 F
HO/~><A\OH HO/N7<4\ﬁ/\\// NC H
NaH O\)y%rN\/A\
1 3

CISO,NCO

&
HCOOHJ

— QA,N
CISO,NH; O=§ 0=$
NaOH
N

10 8 O g o}

In one embodiment of Scheme 1, different bases were evaluated for the conversion of
compound 3 to compound 5. These bases are NaH (60% dispersion in mineral oil), NaHMDS
(1M in THF), KO'Bu (1M in THF) using THF as the solvent, and K,CO5 using DMF as the
solvent. In one specific example, the number of equivalents of NaH was evaluated by
15  monitoring the reaction by GC. It was determined that 1.7 equivalents of NaH was the preferred
amount of base with this reaction typically being heated at reflux overnight. Work-up of the

reaction was also investigated. One approach was to remove about % of the THF by distillation
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In one
struct
al kyl ;
descri
2CH3,

enbodi nent, the present invention provides a conmpound having a

ural forrmula of R6-Y-C(O-NHR 2, wherein R2 i s hydrogen or Cl-Cl12

armlOR610/a4dsal o or hydroxyl. I n preferred enbodi mearaisedoobm4gbo
bed conpounds, X is selected fromthe group consisting of -CH 3,
-CH 2CH2CH3, -CH(CH 3)2, -CH 2CH2CH2CH3, - CH2CH(CH3)2, -C(CHs)
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2CH2CH2CH2CH2CH3, - CH 2C( CH3) 2CH2CH3, - CH 2CH2C( CH3) 2CH3, - CH

2CH2CH2CH( CH3) 2, - CH 2CH( CH 2CH3) CH 2CH3, - CH

CH2CH2
the ab
O -CH

. ( 2CH20OCH3,
ErpacHEdask oafg ognpizolpeH thHOEY ot epnduqtfvp Watcs Maghes entierditifent
PHroMARSOF LG GOMPRYNIBverk shipfifil B7d BAOAL it ey BE QIR GARRLALY N9
-, -CH 2CH2- , -CH 2CH2CH2-"", -C(CHs) 2- , -CH 2CH2CH2CH2- °, -

ve
- CH
3,

-CH

- CH 2CH2CH20CH3, -

s of

CH2 C( Cle)@ntration@Hd 2CieipdeR@HR Trizexanes. Jhe2@{ CHA 1OBI20 hexangy Sikom goppTH2- |, -

CH2CH2
CH2CH2

& E St st BRI iy’ °5 oo on aaH) o 200

Spesi fi ¢ Enboditertetaed raodmof gwithg cex Berjplsastaasuisiyehedresd athen praoctmgded t o

illust
of the
compou
bel ow.

rate the processes/net hods and jnternediates for preparing, conpo
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One approach to the synthesis of 9 (schene 1) requires 4 steps
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(1). Trr]r(lalxea(f: \5V1C[ih éffzélzf(ig 8 golﬁr%%gla%g htéaﬁed at 42°C, then added HCOOH (1.02 equivalents)
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containing Et;N. Varying amounts of tricthylamine were added 1, 2, 3 and 5 mol% and the rate
of gas evolution was measured. It was determined that 5 mol% was the preferred amount to use
as this gave a more instantancous reaction once the initial charge of formic acid had been
consumed. Different concentrations were also investigated and it was shown that the reaction
could be operated successfully between 2.2 volumes of CH,Cl; and 15.6 volumes of CH,Cl,
maintaining the equivalents of CSI and HCOOH at 1:1.02 and varying amounts of tricthylamine
from 1-5 mol%. Dilution of the formic acid solution with CH,Cl; up to 1 volume was also
successfully demonstrated and adopted for scale up so that a more accurate control of the amount
of each aliquot added could be achieved. Since there was an initiation period being observed for
the chlorosulfonyl isocyanate reaction, a method for determining when the 1% aliquot had
completely reacted was required so as to avoid any potential accumulation which could have
adverse safety consequences. After the 1% aliquot is consumed gas evolution could casily be
observed by foaming of the reaction mixture along with a noticeable endotherm. A reaction was
run looking at different ways of monitoring the reaction. In the laboratory the ReactIR appeared
to be a plausible tool for monitoring the reaction. Other methods investigated include FTIR and
direct injection mass spectroscopy. Another method involved taking a sample of the gas and
injecting it on the GC (using a TCD detector) looking for CO and CO,. Since a standard of CO,
was readily at hand this was injected and CO; gas evolution was confirmed with another peak
being seen which was believed to be CO. This GC method was then further evaluated by
carrying out the reaction with a constant N, flow. In summary, the reaction of chlorosulfonyl
isocyanate with formic acid could be monitored avoiding any accumulation and the adverse

consequences thercof.
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the am ne 2 using conventional coupling reaction to provide the am de 3
that is further reacted with 2-am no-6-fiuorobenzonitrile 4 (Chima 2006,
60, 584) WO 2ginva4dche 2-amino nitrile derivative 5. TreaPgEmS2ab/052048t h

sul fanoyl chloride 7, prepared from chlorosul fonyl isocyanate 6 (Brodsky,
B. H; Bois, J. D. J. Amn Chem Soc. 2005, 127, 15391.), provides the
sul fanoyl am no derivative 8 that is further cyclized to 9 in the presence
of NaOH. Schene 1 In one enbodi ment of Schene 1, different bases were

eval uated for the conversion of conpound 3 to conpound 5. These bases are
NaH (60% di $peiesinehedimeniphashgmed; fhe reaqipivoequyfitipg campyund @cde sampeuwdidy THF)
US NG T cBiftiuofi uSiBk UQB enrdBRoAE FER HShG DTG RE, | AtiiRlo Gty 1d One

speci fic exanple, the numb equivalents of NaH was eval uated by
moni t orchlegde sl dimathylagetaydeGOmidttrewd snethet encrehlveide pivdiacetonitribqori aval ent s of

NaH was referr anmpunt,  of 1t hi. s.reactio i cgl | LNg
ot og el Sl b TR Al RARE oyt b S Cimb AL Y REUD S
Ones apphicoadimsesio tod 8 te 0B wers albalits aZobient floethE iHfactiyn. dinsihbihkaédaaipidien di | ut e

back to the Qrigin vol ume with BE and.conduct t wat er washes, so that
the pHIGHOTEE s magleiltyléfefmgggf: ﬁm%%m@%%o@ BRETEH d then
be dong,if,ghd OMREhYYNE PRGBS RURA RREMPERRIPITHRIHRMe WrdRs NOURIRScarridae rati o
of EtOAc to hexanes is fromabout 5 volunmes of Et OAC to about 10 to 15

vol unesubly Hiarksiing mpored 7 kecdnzogad &ep edingé¢ongpesing Ade cemappupd 7. In one
| nst a”%ﬁ‘ﬂﬁ@%‘%‘féér g4& ’?c?arcﬁ&fgvaé"ﬁ%@herde &LLDgoC R0 n%wshg%ea %ﬂﬁ %@gﬁﬁeﬁn( CSl)

with formvc acid, an extensive safety eval uation S conduc one
enthodi MaitC@fsobtibena fit; quevielin@tvitb Ratofatdd N C@awluton, cosnpognd B ivet bytramidne as

an addig ) ve vapcroficted.. panti el @ty nees SSLLE MushL e pndi tions.
extraction of the organic layer with 0.67 equivalents of a 1IN NaOH solution. This gave a
solution of compound 8 in aqueous NaOH.
In one embodiment of Scheme 1, the cyclization of compound 8 was performed under

15  aqueous conditions. Preferably, the NaOH solution of compound 8 was washed with MTBE
prior to the cyclization reaction. Various temperatures (r.t., 45°C, 65°C and 80°C) were
investigated for the cyclization. In one example, the cyclization was carried out by first washing
the NaOH solution of compound 8 with MTBE, which was followed by addition of EtOH and
then acidification with HCI to precipitate compound 9. The reaction yield and purity of

20  compound 9 based on the solid precipitates could be adjusted by adding different amounts of
EtOH. Then, purification of the precipitates (crude compound 9) was investigated. The
preferred approach was to slurry the crude material in a 50:50 mixture of EtOH/water at 80°C for
2 hours and then cool to ambient temperature, filter and wash.

As shown by Scheme 2 below, commercially available methyl 3-hydroxy-2,2-

25  dimethylpropanoate (10) can be easily converted to amide 3 by treatment with neat amine 2 at
clevated temperatures and/or pressurized condition. In one embodiment, preparation of
compound 3 from compounds 1 and 2 is conducted at a pressurized condition. Experiments were
conducted using a 300 mL Parr reactor to evaluate the reaction at a temperature lower than
200°C. Initial conditions of pressurizing the reactor to 400 psig with nitrogen and then heating it

30  to 120°C gave complete conversion within 24 h. The pressure generated when operating under

these conditions exceeded 600 psig which was above what the 5-Gal reactor can currently

32



mxed wwth CH2C 2 (15.6 volunmes) and heated at 42C, then added HCOOH ( 1.02
equi val ents) containing Et N. Varying anounts of triethylam ne were added
1, 2, 3 awo2Biomoké¥sand the rate of gas evol uti on was ne&EurUSA0091052008m S
determ ned that 5 nol %was the preferred anmount to use as this gave a nore
i nst ant aneous reaction once the initial charge of formc acid had been
consuned. Different concentrations were also investigated and it was shown
that the reaction could be operated successfully between 2.2 volunmes O CH

G and 15.6 vol unes O CH2C 2 nmi nt ai ni ng t he equival ents of CSI and HCOCH
at 1: 1.°0%aigidsafelyyaing! Beiwme of dre vers é’tehgthlér?FWé Pt gkitel BanpOpsigiofalk on of

the formigy %Fb&dﬁﬁ;‘nk‘%r% ﬁﬁ‘eésﬂre%%@oﬁ oFHle{h 1ihy&&loy§@ N@metlyiRoresaegsiul |y
denonstr at ed and adopted for scale up s hat “a nbre accurate control of

t he anouthtn-popelaminea (llqmdtS EEideEntovicr tb@l m@%ﬁlewte@mtsland:WItthémeeswgumw

I ni ti attllle rea&&r\%lﬂgﬁgﬁ 69 eso%rt}\lle npreffePr \A%Eeagttl(ﬁnhéo 1?1%H Qs t%lru ﬁlocé{acplgﬁﬁ gt

reaction, ter m quot

reast edzmwrtmmlaﬁyeﬁldcﬁtoorasmtx@g@vlﬁeﬁu@nmn@qtfmun@lenascufwmb@wrﬁﬁeml ch coul d
have adverse safety. consequences. After the 1st aliquot is consuned gas
evol ut CoRCEYalen efbisinytesl gragolusac By a AL pzspremelly saneyedhe meshamle al ong
with 2okl REARL &cRI0RLRRIM nAdRRARHHOR.REN EtLORKTAD o8l Fid S alanl vays
of monitoring the reaction. oratory the React PR appear e

pl ausi bllevhidowas typicatnised rs mgbut itevasededry ahthatQple standinf.dhlis materad woglat ed

i ncl udz) FTIR a d1 direct injection nmass spectroscopy. Another nethod

i nvol v 8g1{1§?<frﬁ§|a£z%arrpl e of the gas and injecting it on the GC (using a TCD
detigctor) | selkdmg@2for CO and CO2. Since a standard of CO2 was readily at
hand this was injected and CO2 gas evolution was confirnmed w th anot her
peak bei ng seen which was believed to be CO This GC nethod was then

further eval uated by N~
2N o
HOYLN/\/
H

o) 2
HO/%OMe

10 3

Other methods can be used to improve the synthesis of the amide 3 to obtain a process
that is scalable (for a review see Tetrahedron 61 (2005) 10827-10852). This includes the use of
other coupling reagents, other esters or the use of an activated carboxylic acid 1, such as, for

15  example, acyl chloride or fluoride 1a, mixed anhydride 1b, ethoxy vinylester 1c¢,
acyloxyboronate 1d (Scheme 3).
Scheme 3

o edi 1

R=F,Cl R= COtBu, COOEt

1a 1 id

The amide 3 can also be reacted with 2,4-dinitrobenzonitrile 11 using NaH, potassium
20  tert-butoxide or other suitable bases in THF, DMF or other appropriate solvents (N. V. Harris, C.
Smith, K. Bowden, J. Med. Chem. 1990, 33, 434) to provide the intermediate 12 that is further
reduced to the desired intermediates 5 by hydrogenation in the presence of Pd/C or other
reducing agents (Scheme 4).

Scheme 4
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carrying out the reaction with a constant N2 flow In summary, the reaction
of chl orosul fonyl isocyanate with formc acid could be nonitored avoi di ng
any accurmmbavioon4@nd t he adverse consequences thereof . | rRCONS2@smitsrent of
Schenme 1, the reaction of converting conpound 5 to conpound 8 was conduct ed
using a solvent selected fromnethylene chloride, a mxture of nethyl ene
chl oride and di net hyl acetam de, a m xture of nethylene chloride and
acetonitrile, or a conbination thereof. For exanple, a m xture of nethyl ene
chl oride and di msthyg) cetamide with the volunme ratio of 8 to 0.5 was used
as a solvent for the™ r @ ion. In another exanple, acetonitrile was added
to the nethyl ene chl qetrde §10I utd en_of conpound 7 pr| or to mxing the

sol ution of @onpound 7 wioth the s i on of corrpound2 he m xi ng process
coul d bey heth-out —by—et+ther a qQnpoung—#~t o d 5 or adding
conmpound 5 “to tonmpound 7. In one e after the rea LSZENwas\fl ni shed,
the reaction*n xture was quenched w tjhosat urat ed NaHCO solugion. After

guenching with saturated NaHCO sol uti on, conpound 8 was extracted fromthe
CH d solution using 5 equivalents of a IN NaOH solution followed by a back

extraction afitRgvay, Qﬁé‘hrﬁldk 3¥€hn B‘é Igllapage(@ﬁroﬁq}fé Y&k e ot 'EheQEteﬁld 'Ny INaGH
solution. This gave a sol ution of conpound 8 in aqueous I n one

enbodi meastionMitboienkenzenctlddo plg@@ldez]@ﬁt mtﬂﬁm@)dlafebh%mﬂﬁh‘ &SMIV% r ffb¢ a¥d Mnder
aqueous, PROA LA PLAEIRAL 1oL s AR 30k 0 RlaS ORI, B e veshed

ror € cyclization reac era ures (r.t.
45C5 G@EbvaduihBﬁhﬁm)e lmsaqeme\&)solt}gﬁmeksfcm bd mmdmscdadbﬁthe@nmthyllrastenﬁcladmgpl e

the cyclization was carri st. washin NaOH sol uti on of
conpouHeBaN t HtRTEEeh ity 15h bR tPPHShE hBAmB A e Vo8 Meeen and

Scheme 5

O,N

O,N
o NG O,N
14 HZN/v
HO OR NO, NC 2
— ™ HOBt, EDCI NC
0 OR : H
4 R= i KOtBu, THF or DMF \>§( (R=H) O\><er\/\

10 Refite o

ER=R ] NaoHMeoH

As shown in Scheme 6, 3’-(3-amino-2-cyanophenoxy)-2°,2’-dimethyl-N-
10 propylpropanamide 5 can be prepared from another route by reacting the alcohol 3 with 2,6-
difluorobenzonitrile 15 (J. Thurmond et al/, J. Med. Chem. 2008, 51, 449) to provide the fluoro
derivative 16 that can be further reacted with ammonia to provide the desired intermediate 5.

Scheme 6

15 Alternatively, the amide 16 can be prepared from the acid 1 or the ester 10 by first
reaction with the 2,6-difluorobenzonitrile 15 to provide the intermediates 17 and 18,
respectively. The ester 18 can be further hydrolyzed to the acid 17, and then the acid 17 can then
be coupled to the amine 2 to provide the amide 16 (Scheme 7).

Scheme 7
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then acidification with HCO to precipitate conpound 9. The reaction yield
and purity of conpound 9 based on the solid precipitates could be adjusted
by addi ngwoizbfoariessb anmounts of Et OH. Then, purifi cati onproff/ush@9psmas pit at es
(crude conpound 9) was investigated. The preferred approach was to slurry
the crude material in a 50:50 m xture of EtOH/ water at 800C for 2 hours and
then cool to anbient tenperature, filter and wash. As shown by Schene 2

bel ow, commercially avail abl e nmet hyl 3-hydroxy-2,2- dinethyl propanoate (10)
can be easily converted to amde 3 by treatment with neat amine 2 at

el evated tenperature nd/ or pressurized condition. In one enbodi nent,

preparation of co 3 fro ounds 1 ape 2 is con d at a

pressuri zed onei ti on.F Exgerl wer e conduc?t ed usin ﬁggo m. Parr
reactor to, gval uate he eact 1 on @4’; Eenper(axmre | ower "t @\;\ Initial
condi ti onsmfnmpressurl zing the react®r to 400 psig with n|t n~and t hen
heating it to 1200C gave conpl ete“q{o ersion wwthin 24 h. Tﬁe pressure
gener at ed when operating under tihes efi’MPbns exceeded 600 psi g which was

above what the_5- n currentl operate at safely, given the
ot g o« AopBRATrHEe o PR o PReE Bitribad Bobeed HEEar” A
variety (ﬁfest@pﬂﬁﬂs tda0RR9 Wit 2-hiRolB-BesUb@z6:881¢ i @prolidoetdutld 19 or the ester 20,

3- hydr oxy- 2, 2-di_net hyl propanoate 1 with n- propylljam ne 2 1 or 1.5

equi valr%sﬁ@fél)veboerTéletl%@rpan ke akernyirebarenarsd fora the intseuedigeebsindi A ng t he

react or o r run
oo ensthanel: b BR8N Bt vh R B EIHEERE) ERFLUBINF SRALAL 3R, IPSALY ¢
equi valapproprigé km@vm whydisgrigeats. (Idln@eldtlﬂa)trﬂmresmf 29 banstherabegdnaértagdsismg thol uene
as a solvent tcf azeot rbog &gllg rermge t he net hanol by-product, as well as
the ex®SPIRoRIures AoSeH b 2B © M dRduct ed. This gave 3 as a viscous oil
which was tgphaamd 8§y used as is, but it was observed that upon standing,
this materi al WouldHzN

HoN
S & I
HO/*LOR E NC 2
_— O. OR W NC H
1R=H NaH, THF Is) O\>§‘/N\/\
13 R=Me

30 Rerte | NaOH/MeOH 5 O
13 R= H
14 R Me
10 Commercially available 2-fluoro-6-nitrobenzonitrile 21 (N. Gueduira, R. Beugelmans, J.

Org. Chem. 1992, 57, 5577-5585) can also be treated with the alcohols 1, 10 or 3 to provide
respectively the desired intermediates 13, 14 and 12 (Scheme 9) that can be further converted to

5 using procedures as described above.

Scheme 9
O,N
: ? O.N
21 2
—_— NC

NaH, THF o R
1 R=OH
10 R=0OkMe 13 R=OH O
3 R= NH{CH.),CH, 14 R=0OMe

15 12 R= NH(CH,)LCH,
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begin to crystallize. Schene 2 HN OHO oMe HOy 10 3 O her nethods can
be used to inprove the synthesis of the amde 3 to obtain a process that is
scal abl e Wban11u@éi ew see Tetrahedron 6 1 (2005) 10827PC0852009/0710is

i ncludes the use of other coupling reagents, other esters or the use of an
activated carboxylic acid 1, such as, for exanple, acyl chloride or
fluoride la, m xed anhydride Ib, ethoxy vinylester Ic, acyl oxyboronate I d
(Schene 3) Schenme 3 The am de 3 can also be reacted with
2,4-dinitrobenzonitrile 11 usin pot assium tert-butoxi de_or _other

sui t abl e ba&¥kerapprogghes ipyplve thegy é%tloaw&celame%ﬁl% lysiypilablg gheps 2 or RBiwiths, C.
S, o PRUHRINesba; 2806 ORI Ances (34N, 120197 @448 kit Earl B e medi at e
12 that i's further reduced to the desired internedi ates 5 by hydrogenation
in the cpm\@stedttpes ofindPprodores ot HescribathbovagTagemme deSedtnd4 49 congudreirtly
4A|tern I e pr red fram est er
10, by ?I rsF react Osn&rgsd%ﬁjz% ? e ﬁ%ﬁ%@%g&ﬁg%nge%togé?ﬁet%&tsdﬁom% 24 &|3at es 13
and5s 14 as §lesyraa tSichehy/ 10 Hehbvseﬁemo Tricaiveb2d, 281 iried6 day e adpyzed with chiveo,aci d

13, and {hen the acid 13 is coupled tq the amne 2 to provide the ani de 12

( Schemi®ds) megylgfe tosylate pralgs thal ate sy aeyizadusing PWPﬁ%ethPééﬁW §ter including

corresponding alcohols.

Scheme 10
@]
Br/%Rz
24 Ro=0H
R 25 Ry=0OMe R4 13 R=NO,; R=0H
! 26 Rzg NH(CHE)QCHS 14 R-ngCZ RngMe
NC 12 RFNOQ RQ: NH(CHQ}QCHZK
NC 17 Ri=F R,=0H
NaH, THF 1 2
OH o O%Rz 18 R=F R,=0OMe
22 RENO, S 16 Ry=F Ry= NH{CH,},CH,
23 Ry=F

0O

HNT

2

Br%OH ? Host, EDCI
O O \!

O
Br%N/\/

10 25 Q HBr H
HO%H/\/ / ”e
3
10 As shown in Scheme 11 below, Mitsunobu reaction can also be used to introduce the side

chain by reacting the phenols 22 or 23 with the alcohols 10 or 3 to produce the desired
derivatives 12, 14, 16 or 18.

Scheme 11
o}

HOYJ\RZ

R, 10 R,=0OMe R
3 Rg= NH{CHZ),CH; 14 Ry=NO, Ry=OMe
NC NC 12 R1=N02 RIZ: NH(CH2)2CH3

Ly EtOCN=NCO,E, PPhs o%(RZ 18 Ry=F Rp=0OMe
16 R,SF R,= NH(CH,),CH,
22 R=NO, d
23 Re=F
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ot her al kyl esters, such as ethyl, butyl, tert-butyl to inprove the
hydr ol ysis process. Schene 5 As shown in Schene 6,

- ( 3- amwo-2Btoapass6phenoxy) - 2' , 2' - di net hyl - Npr opy| pr opamaxiuse0s/062ma8 be
prepared from another route by reacting the alcohol 3 with 2, 6-
di fl uorobenzonitrile 15 (J. Thurnond et al, J . Med. Chem 2008, 51, 449)
to provide the fluoro derivative 16 that can be further reacted with
anmonia to provide the desired internediate 5. Schene 6 Alternatively, the
am de 16 can be prepared fromthe acid 1 _or the ester 10 by first reaction
with the 2, éSthW%@r%@ﬁsé%bﬁlpm%aﬁanlatrﬂﬁ S¢pie %%elitfﬁitléroﬁ%éﬁf&f%% #7 and
18, re%&%?!%ﬂl&ldﬂ'ﬁ beRIofd] [ 1B 6 RIRAi RGN fséflMWrz ngfn@t}%-@ﬂ A e
and then the acid 17 can hen be coup to the am né Po provi de the
am de 16. (Gobemd 97c)y tr@&m@wnhwlf@mhﬂelv memmﬁlumt d@mddécmmrmrmatl ve
to the thesi s i 1 or
ater 2ot SORa et Al B RflE Rol SR EL S Re e PE I R AR e
19 or the 1s&‘8tthaerr c20lized ﬁS?)ﬁCﬂhb yekshce DhdaO8t @farganofiet @l J. Mé&hﬂhb’;ﬁl 300pr ‘egpar ed
fromtggénter di ates ng 14, respectively, by reduction of the nitro
group PR rsprrsRseyTsd eﬂi‘é‘fl g for exanpl e SnC or other appropriate known
reduci ng aggpk&me 1€ acid 19 or the ester 20 can then be converted using

t he usual procedures described above to the am de 5. Schene 8
NH,S0O,NH,, DBU

-0 N
ch@ CISO,NH, 0=% o 0=%
H 7 HoN NG Na

Alternatively (Scheme 13), 2-amino nitriles 19 and 20 can be converted in one step by
10 treatment with sulfonamide 27 in presence of DBU at elevated temperature to provide 1H-
benzo[c][1,2,6]thiadiazin-5-yloxy)derivative 30 that can be further reacted with amine 2 to
provide the amide 9. Amino nitriles 19 and 20 can also be converted to the cyclized derivative
30 in two steps via the sulfonamides 28 and 29, respectively.

Scheme 13

NH,SO,NH,, DBU
27

H,N 0 H H

0=5~ g\ _N
NC CISO,NH, Hzlll I; O—§
O\x( oR 7 NC NaOH Na
OQ%/OR NH, O\><H/OH
gR=p O BR=H O
0 R=

19 R=H 30
20 R=Me 29 R=He O
H
W _N
HNTT O
2 3 N\
_—— H
NH, O%(N\/\
15 3 o)

Alternative approaches to the preparation of useful intermediates in the synthesis of
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Commercially avail able 2-fluoro-6-nitrobenzonitrile 21 (N. Gueduira, R
Beugel mans, J . Org. Chem 1992, 57, 5577-5585) can also be treated with

t he al comwib=o/014@60r 3 to provi de respectively the desipcedaseomwasivesii at es
13, 14 and 12 (Schenme 9) that can be further converted to 5 using
procedures as descri bed above. Scheme 9Ot her approaches invol ve the

al kyl ati on of commercially avail able phenols 22 or 23 wth brono
derivatives 24, 25 or 26 to provide internediates 13, 14, 12, 17, 18 or 16
that can be converted to 5 using procedures as descri bed above The brono
deri vatcPW@mE’&i%geé%ﬁ‘Ff\‘E?dcméch‘im%g‘b 1Pe#ddd. conpounds 25 and 26 can be

prepar ed_uSagnenANhiARaL MELOARTICE 19/M018a 526 B cohBite SRAMRC{BndiCTE 10
bel l ow. Bronmp derivatives 24, 25, and 26 can be replaced with chloro, iodo,
mesyl ateming myltsadeelvatmwls by Sydiolysisat ehesytmﬂehgtgu}z eIiheus mﬁgmcd@m cabhbudbef r om

t he cory n 0 Sch

M tsuno%ﬁlsefagxé%tl %ﬁl%gg ctﬁ?qu%e t(bﬁm%% etsél i g@’ §8hh anb (g'% lg)\qusméactl ng
t hes5 phanatisty 22 raage?Ssush af EDIOE (@hee@ Phbsn. ]EhlloQO(& SD lpam)chrcﬂaog hfprdamer ed
derivati ves, 1]2 14, 16 or 18. Schene 11As shown in Schenme 12 bel ow, 2-am no
nitril &BeLWRVEY: b Erted in one step to 3'-(4- amno-2, 2-dioxi de-

1H benzol c] Skdente £4 t hi adi azi n-5-yl oxy)-2 ', 2' -di net hyl - N- pr opyl pr opanam de,
i.e., conmpound 9 by treatnent with sul fonani de 27 in presence of DBU at

el evated pgnperature or in a tMme s ps process via |t@>§pq(§act|on W th
sul f anoyl ch de 7 to provi dm nt er medcebenH3 t hat ther cyclized

to 9 in the-presence of N_a,O—|€ ff et al,7 J. Medy, 2006, 49,
oy R
19 R=0OH o 31 R=0H 34 R=OH O
20 R=0Ole 32 R=0Me 35 R=0DMe
H
og‘s’N
EDCI or P205 l
N 30 R=0OH
37 R=0Mej NaOH/MeOH
0]

As shown in Scheme 15, amino amides 31, 32 and 33 can be reacted with sulfonyl
10 chloride to provide the corresponding cyclized 1H-benzo[c][1,2,6]thiadiazin-4-ols 38, 39 and 40.
The hydroxyl can be converted to a leaving group X (X= Cl, OMs, OTs, OTY) using
conventional methods to provide intermediates 41, 42 or 43, that can be displaced with ammonia
(Bioorg. Med. Chem. Lett. 2005, 15, 3853) to provide the corresponding 1H-
benzo[c][1,2,6]thiadiazin-4-amines 30, 37 or 9.
15 Scheme 15
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3496 and references cited therein). Scheme 12 NH2SO2NH2, DBU 27
Alternatively (Schene 13), 2-amino nitriles 19 and 20 can be converted in
one step W9 2rogateeent with sul fonam de 27 in presence ofPCDRIS2@/08408% at ed
tenperature to provide | Hbenzo[ c][!I, 2, 6]thiadiazin-5-yloxy)derivative 30
that can be further reacted with amne 2 to provide the am de 9. Am no
nitriles 19 and 20 can al so be converted to the cyclized derivative 30 in
two steps via the sul fonam des 28 and 29, respectively. Schenme 13 NH2SO2NH2
, DBU Alternative approaches to the preparation of useful ,internmediates in

the synthesi shdfcegpound 9 are d@sefibed in S 14, A5N_aadl . As shown
in Scheme 14, a u@: ni t r F8E! 199790 Jnd) 5 canqﬁgggbnvé?ﬁbd cor r espondi ng
ani no am des dyfiVat{yes by hydrolNys of ,the wid ridie growup. ese

i nternmedi ates ©an9 her react eg w_t D s f@nmyd chIorkdeoLg&étavide t he
sul fam des 34,31@50r 36 that can be cyclizéd using a variety of rleagents
such as EDCl (®RegHe Pharm Bul |. ZG0#. 52, ©1422) or P205,.19 Jif :
respectively 39, ¥37°%“% Schene @4-wsctsimmwn i n Schene 15, zaf) no ami des 31
32 and 33 can be reacted with sulfonyl chloride to provi derhe
corresponding cyclized | Hgepndaled[ !, 2, 6] t hi adi azi n- 4- ol s¥ 38 Fg:Fnd 40.
The hydroxyl can beNdonver qg\tﬂlg | eaving group X (X= d, Ows, OIs, OIf)

usi ng 30 R=OH
37 R=0Me
NH; O\%(R 9 R=NH{CH,},CH;

O

Another approach is described in Scheme 16. Commercially available 2,6-dinitrobenzoic
acid 44 can be reacted with alcohol 3 to provide the nitro benzoic acid 45 that can be converted
to the corresponding methyl ester (or other appropriate ester) to give 46. The nitro group can be

5  reduced to the amino group using conventional method (for example reduction in the presence of
SnCl,) and the ester 47 treated with ammonia to provide the desired intermediate 33.
Alternatively, the carboxylic acid 45 can be reacted with sulfonyl chloride (to provide the acyl
chloride) and then with ammonia to provide 48 that is further hydrogenated to give the desired
intermediate 33.

10 Scheme 16

O,N
HOZC: ;
A4
(o] NO, O;N MeOH, H*  OxN SnCl, HaN
oSy j@ o
HO,C MeO,C
X ) H 2 H MeOZC

In one embodiment of the present invention, the compound having structural Formula (I)

is compound 53 below:
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conventional nethods to provide internediates 41, 42 or 43, that can be

di spl aced with ammoni a (Bi oorg. Med. Chem Lett. 2005, 15, 3853) to provide
t he corr espantvingsebHbenzo[ c][ I, 2, 6]t hi adi azi n- 4- am nes P8O/US3W9052098 Schene
150Tf Anot her approach is described in Schenme 16. Commercially avail abl e

2, 6-dinitrobenzoic acid 44 can be reacted with alcohol 3 to provide the
nitro benzoic acid 45 that can be converted to the correspondi ng net hyl
ester (or other appropriate ester) to give 46. The nitro group can be
reduced to the am no group using conventional nethod (for exanple reduction
in the presence of Snd ) and thg gster 47 treated with amonia to provide
the desired internediate 33. el y, the carboxylic acid 45 can be
reacted with sulfonyl chloride ( de the acyl chloride) and then with
ammoni a to provide 48 that is furth bgenated to give the desired
intermedi ate 33. Schenme 16 | ) SOC| 584, I n one enbodi nent of the

present invention, the co und havin ciural_Fornula (1) is c ound
53 bel ow. 01@“5&55“8%\%%01“2? Str;ﬁg‘e%ﬂ{]‘??é‘g%"gn‘i%g é&%ﬁﬁjlﬂd r%@“@%?ﬁ@ﬁ%“i‘?}“g "88ui res
3 st epgoshRididIRAVEIHR SoOMRERYBEpYn-aVAish Akl & BsdoslitBl iy i RS A kheo! 50
that is first reacted with 4 to provide the internediate 51. Treatnent of

51 wi t fntguncdipioId. Tritoenidd 5 witowifaeoydlasidefanpyilathec selfaenilaainpve 52 t hat
'dg nfg“r RS0t Y §h kRS hdneRdydiltel REsPIERENEENAL oNRAHH. THE sitRGSh Be GAR De

in a 2 steps process by reacting the intermediate 51 with sulfamide 27 in the presence of DBU or

other suitable base at elevated temperature to provide directly the cyclized 53.

Scheme 17
H,N
O H
NC 4  HN CISO,NH,  o=8-N

F I
HO/A>x</ —_— —L—  HN
NaH NC NC \¢><;
50 51 O\~:><L s2 ©

NaOH
NHZSOZZ_:;IZ, DBU ()\\ H
O=§’
N
NH; O\X
53
10 As shown in Scheme 18, the alcohol 50 can also be reacted with commercially available

2.4-dinitrobenzonitrile 11 (N. V. Harris, C. Smith, K. Bowden, J. Med. Chem. 1990, 33, 434) or
2-fluoro-6-nitrobenzonitrile 21 to provide the intermediate 54 that is further reduced to the
desired intermediates 51 by hydrogenation in the presence of Pd/C or other reducing agents.

Scheme 18
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in a 2 steps process by reacting the internediate 51 with sulfamde 27 in
the presence of DBU or other suitable base at el evated tenperature to
provi de dwoeeotdop4dshe cyclized 53 . Schene 17 As shown i RCBAISe0n9/0iB48t he

al cohol 50 can also be reacted with comercially avail abl e
2,4-dinitrobenzonitrile 11 (N. V. Harris, C Smth, K Bowden, J . Med.
Chem 1990, 33, 434) or 2-fiuoro-6-nitrobenzonitrile 21 to provide the
internediate 54 that is further reduced to the desired internediates 51 by
hydr ogenation in the presgnce of Pd/ C or other reducing agents. Schene 18As

shown in Schene 19, 3'-(3- 2- cyanophenoxy)-2',2' -di met hyl - propane 51
can be prepared from anot her te bygoneacting the al cohal,ngQ.with

2, 6-di fiuorobenzonitrile 1% (J. Thur nond al, J . Med. Che 008, 51,
449) to provide | uora_derd vat, ve brat  cambe—furt ke cted with
ammoni a to provide/the desjyed.interned atg . Schenme 19 Anobthed approach
(as shown in Scheng, 20) i nyg'f;vfeé the al kyl.ation of commercial Ly available

phenols 22 or 23 wth commercially avail able |-brono-2, 2-di net hyl pr opane

56, 1- chl ongsRewn i SBRERY |1 PrPRBAGIRL2RYadoph&@Qy 22 diifkehily pRipapasecams t o
provide internmedi ates 54 and 55 that can ge converted to 51 usin

pr ocedbf @°rared degrinofica ratokiercagingripe g6ohoth) with 2e7didkaroperrenisele aa #-be
" epl acqyithdiy JEEYALE Hont 0601, 31 LN ROSAL BRINBFAISNINIER FaLaHBE N Known

met hods fromthe correspondi ng al cohol s. t sunobu reaction can al so be

used t dutther readiad &vithhennsardetoghavide thy desedtintognadiege Phenol s 22 or 23 with the
al cohol 50. sﬁ?e*}ﬁe”fs» 20

F
F
NC: ; HoN
[ NH; ?
Ho/>( NC —
o X
55

o X

50 54

Another approach (as shown in Scheme 20) involves the alkylation of commercially
available phenols 22 or 23 with commercially available 1-bromo-2,2-dimethylpropanc 56, 1-

10 chloro-2,2-dimethylpropane 57 or 1-iodo-2,2-dimethylpropane 58 to provide intermediates 54
and 55 that can be converted to 51 using procedures as described above. Bromo 56, Chloro 57
and lodo 58 can be replaced with mesylate or tosylate analogs that are synthesized using known
methods from the corresponding alcohols. Mitsunobu reaction can also be used to introduce the
side chain by reacting the phenols 22 or 23 with the alcohol 50.

15 Scheme 20

56 R=Br
R 57 R=Cl

58 Re
\ R

NCJQ NC]@ _k

OH ©

22 R=NO, HO/X ” 54 R=NO,
23 RsF 55 R=F

Mitsunobu
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R 57 R=CI 22 RNO 2 HO54 RNX®2 23 RF 50 55 R-F MtsunobuAl ternates
approaches to the preparation of useful internediates in the synthesis of
conpound 0 2ared1e@scri bed i n Schemes 21, 22, and 23. AsPshasnomosBshene 21,
amno nitrile 51 can be converted to its correspondi ng am no am de
derivative 59 by hydrolysis of the nitrile group. This internmedi ate 59 can
be further reacted with sul fanmoyl chloride to provide the sulfam de 60 that
can be cyclized using a variety of reagents such as EDCl or P2C6 to produce
53. Schene 21 Alternativel as shown in Scheme 22, am no ami de 59 can be

react ed wi t Alitates approagheiol thepieparationfgscithvtenediaten brhe mgthssisiof zed

IHben%QILlﬁgﬂ[ﬂd,sg,a@ g&bgggdqglsgheqn&bl@g andne3 hydroxyl can be converted to a
| eaving group X (X= Ove, Orf) using conventional mnethods to

provi de int éusrsb@}flaues@@me Thﬁanhle@mtmlg SQlcelmbe canvetied t@aﬁ cb@embpscpha@@dlow th

g(ransrg p: geg&) g ‘%%9@38%%0%%% cql% Prﬁng %}S mthI%e 5? en20| 202c: 3 44

cansbe rdfee&dtvﬁﬂl sl fafno @l chtthidk t&Prok fale p)lliemuitdmldefm tlmttcalobé)thmcbusafg dvabidtyt hat

can be converted to C rrespondl met hyl ester (or other appropriate

ester) © E?ag?l\}%svgh%%bg?ﬁf%% % PEAYH %n bereduced to the am no group using
convent i onakcpghdod (for exanple, reduction in the presence

HN H,N OxgPHl
C|802NH2 HZN’
H,N 7
51 OQ< \>< O o\><
59

60

\Y
EDClorP,05 079

NS
53 NHy 0\><

Alternatively, as shown in Scheme 22, amino amide 59 can be reacted with sulfonyl
10 chloride to provide the corresponding cyclized 1H-benzo[c][1,2,6]thiadiazin-4-o0l 61. The
hydroxyl can be converted to a leaving group X (X= Cl, OMs, OTs, OTY) using conventional
methods to provide intermediate 62. The leaving group can be can be displaced with ammonia
to provide compound 53.

Scheme 22

H o, H

HaN 0 QN
ciso,cl 05N POCI, or 0=%
AN —  Ns —————  Ns
\>< MsCl, TsCl, M
(0]

O OH o\>< (Trf0),0 X O
59 X= Cl, OMs, OTs, OTf
H 82
og‘s’N
NH; oy

s v 0o X g

Another approach is described in Scheme 23. Commercially available 2,6-dinitrobenzoic

acid 44 can be reacted with alcohol 50 to provide the nitro benzoic acid 63 that can be converted

to the corresponding methyl ester (or other appropriate ester) to give 64. The nitro group can be
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of SnCl ) to provide 65 that is further reacted with amonia to give the
desired internediate 59. Schene 23 In one enbodi nent of the present

i nventi onwvotzhw/@e@dbum salt of conpounds 9 or 53 can be pCEpme@d/op4s eact i ng
9 or 53 with NaOH, NaHCO , or Na CO (Schene 24). O her suitable salts can
al so be made using appropriate procedures, such as Potassium Cal cium and
Magnesi um salts. The salts form of the conpounds have better solubility in
aqueous solution as well as in polyglycol and other solvents that are used
to make stock solutions for food ap Ilcatlons Schene 24 Exanpl es GC

Condi t feshigedagith %ﬂ?ln@@r%pmﬁmgﬁomganlem mgpiog (£ jeppple gedtrﬁtlen)n tkle Ore3L%m (| D)
x 0. 25npxfdf 9tolp%\§&e Ehbitis frllel feabiRl \V@ch%%ola ﬂo%ﬁveﬁﬁm@s%@@ Hﬁ@rnﬁ@g%%d nl et
Pressure 10.0 psi (constant pressure) Thermal Programlnitial 500C (hold
for 0.70 mﬁyhemfn%ﬁto 3000C (hold 5 nmin) at 30C/ min Detection Flane

| oni zati on Detector Tenperat 200C Carrier Gas Helium Makeup Gas Hel i um

35 m/min Air Flow 350 ni/nih

OzN 50 OzN OZN
—
HO,C HO,C X MeO,C %

NO, o o
44 83 54
Snc:I2 HoN
MeOZCI; HzN\,p
° o X
85 59
5 In one embodiment of the present invention, the sodium salt of compounds 9 or 53 can be

prepared by reacting 9 or 53 with NaOH, NaHCOs3, or Na,COj3 (Scheme 24). Other suitable salts
can also be made using appropriate procedures, such as Potassium, Calcium and Magnesium
salts. The salts form of the compounds have better solubility in aqueous solution as well as in

polyglycol and other solvents that are used to make stock solutions for food applications.

10 Scheme 24

N
o H Na
W\ N (@) -
0=S$ N
{ —
NS N\
NH, O.
2 NH; O.
R

53R=;‘\>< . 9R= *‘s\>§(“\/\
O

Examples

15 GC Conditions
Agilent GC with an Agilent HP-5 column, 30 m (L) % 0.32 mm (ID) X 0.25um (df)

Inlet Split; Split Ratio 100:1
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Hydrogen Flow 40 nmL/m n Injection Volume 1 nL Run Tinme 14.03 mn Dl uent
Compound 1 and Conpound 2 (nethanol) Conpound 3 (acetonitrile) Approxinate
Ret ent i orwO@i2o®/01méén Conpound 1 3. 690 Conpound 2 6. 062  PCT/US2009/052048

2- Am no- 6-fl uorobenzonitrile 6.099 Conmpound 3 10.874 HPLC Conditions
Agilent HPLC with a Waters J' sphere ODS-H80 O 8 colum, 4-nm particle
size, 4.6 Mmmx 150 mm Flow rate 1.0 niL/mn Detection W at 230 nm Col um
Tenperature 25C Injection Volune 1 nL Run Tinme 30 mn Mbile Phase A 0.1%
formc acid in DI water Mbbile Phase B 0.1%formc acid in

acet oniltlf§ Tameriest 1: 606C0. 5 fornic acid: acetonitrile: D water

Inlet Pressure 10.0 psi (constant pressure)
Thermal Program Initial 50°C (hold for 0.70 min)
Ramp to 300°C (hold 5 min) at 30°C/min
5  Detection Flame Ionization

Detector Temperature 320°C

Carrier Gas Helium
Makeup Gas Helium, 35 mL/min
Air Flow 350 mL/min
10 Hydrogen Flow 40 mL/min
Injection Volume 1 ul
Run Time 14.03 min
Diluent Compound 1 and Compound 2 (methanol)

Compound 3 (acetonitrile)

15 Approximate Retention Time, min
Compound 1 3.690
Compound 2 6.062
2-Amino-6-fluorobenzonitrile  6.099
Compound 3 10.874

20

HPLC Conditions
Agilent HPLC with a Waters J’sphere ODS-H80 C18 column, 4-um particle size, 4.6 mm x 150

mm
25  Flow rate 1.0 mL/min
Detection UV at 230 nm

Column Temperature 25°C

Injection Volume 1 uL
Run Time 30 min

30  Mobile Phase A 0.1% formic acid in DI water
Mobile Phasc B 0.1% formic acid in acetonitrile
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Time (mn)

% Mobile Phase A (% Mobile Phase B 0.0 95.0 5.0 20.0 5.0 95.0

25.0 5.0 95.0 27.0 95.0 5.0 30.0 95.0 5.0 Approximate Retention Time, mn
Conpound 8O22a10h1@spound 3a 10. 0 Conmpound 4 9.4 Exanpl e PCT/USgowlenus of
Compound 3 To a 5-Gal pressure reactor was charged nethyl

3- hydr oxy- 2, 2- di et hyl propanoate 10 (4.5 kg, 34.05 nol, 1 equiv.) and
n-propylamne 2 (3.02 kg, 4.2 L, 51.07 nol, 1.5 equiv.) and the m xture
stirred and heated to 120 0OC. The pressure of the reactor rose to 54 psig
and the tenperature of the reactor was maintained by the use of a heating
j acket DiWaG nt er nal coollihgj0edpimyic peideceenitre R ycol . This setup did
cause the internal pressure to fluctuate over a range of 30 psig to 54 psig
due to the cooling and heating of the vapor phase of the reactor. The

r eact i dimeisinjon(’bMedilbhhascCAar(tio)dflewlc R@sdBt he resi dual net hyl
3-hydroxw%g,2-dinethy§ popanoate 1 vgs 1.95% (AUC) by GC relative to

conpound The content's of the reactor were then allowed to cool to
anbpent tEnperature afd the batch was.transferred to a suitable container
and 25.0 5.0 95.0
27.0 95.0 5.0
30.0 95.0 5.0
10 Approximate Retention Time, min
Compound 3 11.7
Compound 3a 10.0
Compound 4 94

15 Example 1. Synthesis of Compound 3

To a 5-Gal pressure reactor was charged methyl 3-hydroxy-2,2-dimethylpropanoate 10

(4.5 kg, 34.05 mol, 1 equiv.) and n-propylamine 2 (3.02 kg, 4.2 L, 51.07 mol, 1.5 equiv.) and the

mixture stirred and heated to 120 °C. The pressure of the reactor rose to 54 psig and the

temperature of the reactor was maintained by the use of a heating jacket and internal cooling

20

25

30

coils that contained glycol. This sctup did cause the internal pressure to fluctuate over a range of
30 psig to 54 psig due to the cooling and heating of the vapor phase of the reactor. The reaction
was monitored by GC and after 93 h the residual methyl 3-hydroxy-2,2-dimethylpropanoate 1
was 1.95% (AUC) by GC relative to compound 3. The contents of the reactor were then allowed
to cool to ambient temperature and the batch was transferred to a suitable container and
concentrated on a 20-L rotary evaporator using toluene to azeotropically remove residual
methanol along with the low boiling n-propylamine. This gave compound 3 (5.65 kg, 86%
(AUC by GC) as a concentrate which had a high level of residual n-propylamine (~3.44%) and
was stored for combination with a 2™ batch and observed to solidify on standing.

A 2" batch was processed in a similar manner at the same scale to give compound 3
(5.267 kg, 86% (AUC) by GC) as a concentrate containing ~4% n-propylamine. A use test of

compound 3 that contained ~4.3% n-propylamine was conducted through to compound 5 and

45



concentrated on a 20-L rotary evaporator using toluene to azeotropically
renmove residual nmethanol along with the |ow boiling n-propylamne. This
gave conpaondiid1§@ms65 kg, 86% (AUC by GC) as a concentr aCa/uskéoolsivagl a hi gh
| evel of residual n-propylamne (-3.44% and was stored for conbination
with a 2nd batch and observed to solidify on standing. A 2nd batch was
processed in a simlar manner at the sanme scale to give conpound 3 (5.267
kg, 86% (AUC) by GC) as a concentrate containing -4% n-propyl am ne. A use
test of conpound 3 that contained ~4. 3% n-propyl anm ne was_ conducted . through
to comseuftaics tha fuvhieh levsbofrrsidual Airsonylagpng digaiot pffect Eheidgality of thermesiddni ne
did not,pff&et the quality of the material produced. Both of these batches
wer e dissolved in anhydrous THF for subsequent use in the next step.

Exanpl e 2. Bptitdfdakiss batthaSongro dnsb GdTin ashydlirévs d HiS0r bubsequshiorse puthgedxtwi t h

ni trogepn was charged NaH (60% di spersion in mneral oil, 3.6 kg, 90.0 nol,
1.7 equi \9'.) and | ow water THF (160 L) and the resulting slurry was cool ed
to §-10 OC. Conpound 3 (9.07 kg (theoretical based on wt % cal cul ati on of

solutions), .57 npol b 1.08 . equiv. in anhydrous THF) was then further diluted
with | dxameles SygthesisiofGompopndiy ged portionwise to the NaH THFE slurry

mai ntai ni Ng1hhQI{c@250-LIadGTREIANHIENi Bbo AWl BhrocENER (B0Y dRPEisIonGR Vas
conplete the reactor was warnmed to 20- 2%5 0C and held at this tenperature
for at mieiskoiRB.6rkgn90.Fonalhli. g cqps) andiamywaterakigle ol 64 L9 gnd theapsudiing slurry was
2, 2m 058 BRSBTS S50, ey Rl o Ao UL o
t enper aidlr L0BEquad 1B TkouOTER) tvae thad dirtted ilwas wixd 1l eher THE (7e8ag hhdn
charged portionwise to the NaH/THF slurry maintaining the reaction temperature at 0—10°C.
Once the addition was complete the reactor was warmed to 20-25°C and held at this temperature
for at least 30 min. To this was slowly charged a solution of 2-amino-6-fluorobenzonitrile (7.2
kg, 52.9 mol, 1 equiv.) 4 in low water THF (35.5 L) over a period of at least 30 min.,
15  maintaining the reaction temperature at 20—30 °C. Once the addition was complete the reaction
mixture was heated to reflux and after 10 h the residual 2-amino-6-fluorobenzonitrile was 1.7%
(AUC) by GC relative to Compound 5. The batch was concentrated to ~% volume (to ~90 L)
under partial vacuum distillation and diluted with MTBE (190 L) and washed with water (2 x
143 L). A sample of the organic layer was taken and tested for residual fluoride and it was found
20  to be at a concentration of 11.6 ppm. Since the fluoride number was higher than a concentration
of 5 ppm, a level at which had been deemed safe to operate at, a further water wash (143 L) was
conducted along with a filtration through a 25 micron filter to remove black particles that were
observed in the batch. Measurement of the residual fluoride was then repeated and determined to
be at a concentration of 2.8 ppm and the organic layer was concentrated to ~% volume (to ~90 L)
25  under vacuum. The batch was diluted with EtOAc (190 L) and the process repeated,
concentrating to ~% volume (to ~90 L). The EtOAc dilution (190 L) and concentration was
repeated to ~90 L and the batch was cooled to 20-25°C. The resulting mixture was stirred at this
temperature until crystallization was observed at which point hexane (285 L) was added. The

batch was further cooled to 15-25 °C and stirred at this temperature for at least 2 h before

30 filtering and washing with hexane (2 x 35.5 L). The product was dried under vacuum at 50 °C
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m xture was heated to reflux and after 10 h the residual
2-am no- 6-fl uorobenzonitrile was 1. 7% (AUC) by GC rel ative to Conpound 5.

The bat chwoasiogam@ent rated to ~ volune (to -90 L) under Pparise@io/ovzmesium

distillation and diluted with MIBE (190 L) and washed with water (2 x 143
L). A sanple of the organic | ayer was taken and tested for residual
fluoride and it was found to be at a concentration of 11.6 ppm Since the

fluoride nunber was higher than a concentration of 5 ppﬁl a IeveI

had been deened safe to operate at, a_further water was

bl ack

resi dual fluori

PELET AN a%qujmere observed in the batch. Measurenent of the

at whi ch
conducti@dal>dh§ s <ﬁ°f3pqqnﬂt5raétauwtett% Pﬁuﬂnteawb%(lﬁ% Iorksn 7@%%@@ W'éh % @WﬂWe

e"was then repeated and determned to be at a concentration

of 2.8 ppmand the organic |ayer was concentrated to ~ volune (to -90 L)

under %?%HPT13TE

repeate oncen?r ating

lnwr&gnoregnqmuF&§QO om%oghgﬁ) (190 L) and the process

The Et OAc dilution (190 L)

andSconcentﬂawkbﬁ7ﬂﬁﬂrﬁ&ﬂﬁ@hgﬁdwﬂmrﬂ@xknaﬂﬁchhgmb@ﬂgﬁg@HSJCdﬂ&edﬂﬁmyQO-25

cr yst ARIFSRTIogHOHE: BbAarlen SEauin] o BerhEmRsRbe( o8bmoh Toltaed. The

bat ch yasm it D& h&a@é& 360 do-12 &Qtaﬁ{%gwéf]in'iieﬁ%% fohmcsa&de(m%gaww for at

|l east 2 h before filtering and washin

hexane (2

pr oductmohals02equed, GHaels (%bihhmdettleiﬁ@la@l@fedﬂﬂlg, 1759 ok, 8. Sgntvléé))oamiomnd 5 as a
white t of f-whi t 15 k % urlt 7% (AUC) by
oo ' it ¥l B et bl SRR el ok theo B s Gl e

r eagt orsouaudslg@éremﬁéu toithd @ﬂ@@sﬂ&@ﬁyl&h@ﬂy@@tﬂe @3I1Chixt@%. Bimpehbothegtl fevy|

i socyanate 6

2t=§<eﬁﬁFm/edl%?Hd %ﬁreadﬁits@wf éhevdasahﬁlé%t

nol ,
nixed

15

20

25

30

63.6 Mo QUIV and triethylamne (161 g,
t

ARFLARIED £ ga@%{/auﬁo?h dkRerefad He next aliquot was added. Subsequent monitoring
of the reaction of each aliquot could now easily be monitored visually by both foaming in the
reactor and a noticeable decrease in the reaction temperature (~3—4 °C per 10% aliquot). Once
foaming had ceased and the batch had returned to its original temperature the next aliquot could
be safely added. Upon addition of the final aliquot and observed cessation of foaming and
endotherming of the reaction, further gas samples were taken to confirm that CO, generation had
cecased during the 60-90 minute hold period. Although CO, was still detected at low levels, two
consecutive readings gave similar results and this was believed to be due to the nitrogen
sweeping through the headspace of the reactor which was not efficiently displacing all the CO,
present in the reactor. This process transformed compound 6 to compound 7.

The mixture containing compound 7 was then cooled to 0—10°C and diluted with MeCN
(40 L) and stirred at this temperature for 3045 min. To the secondary 750-L reactor was
charged Compound 5 (8.0 kg, 29.05 mol, 1 equiv.), CH,Cl; (90 L) and dimethylacetamide (4 L)
and was stirred until a solution was formed before cooling to 0—10 °C. To this was then added
the solution of sulfamoyl chloride 7 in the primary reactor over a period of 1-3 h maintaining the
reactor temperature at 0—10°C. After the addition was complete the batch was allowed to warm
to 20-25°C and stirred at this temperature overnight. The reaction was monitored by HPLC and
after 10.33 h the reaction was deemed complete with 10% (AUC) compound 5 remaining by

HPLC relative to compound 8. The mixture was slowly quenched onto a solution of NaHCO3
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mol, 1.02 equiv), CH2AA 2 (4.75 L) and triethylamne (161 g, 1.59 nol, 2.5
nol % . Wth a nitrogen sweep of the headspace bei ng enpl oyed -10% al i quot s
of the fowoiet0aai@btri et hyl am ne sol ution were added t oPCiwaSetmoosmssl f onyl
i socyanate (CSI) m xture. Sanples of the gas were taken periodically after
addition of the 1st aliquot to confirm CO2 gas formati on and cessation and
once CO2 gas evolution had decreased the next aliquot was added. Subsequent
nonitoring of the reaction of each aliquot could now easily be nonitored
Vi suallilp%g bat h foam n% n the reactor and a noticeabl e decrease in the

react i 610§ Expep &ruelein uBoy1HEtperer sblpd livipiniehioe re6UtR KEPREB ¢ ¥ased and
the bat t rd I could
be saf eI6 %Jﬁ ei(?% 1%&(})‘%@8@% 1’% ?Vg%%o gér%% + ? ﬁgﬁaﬁ%ﬂgg ct \g%d&ggg)éﬁcgegﬂgﬁéhs sation
of f oar@fh@lza(ﬂek ékma)otmle rcombiped brgahies weaahéroextrattad Wﬂthra sghsios afifpl%e Nawdt e t aken

per o0 | i Hradg o e Gt (ot e E80R oy S b PebbPil (i Db Rdh Bt v

reagdi N@%79AUR . )Sh Waled {18 B! ThaPshbiRéSadiRSusR&ih&Y 8erctRafRg atlie sha the

ni trogen sweeping through the headspace of the reactor which was not
ef fi ci ehd hyolthvepl tladicaigngtol 60t FECRDE hptdegpatthis tentpesture dot~drh unthirsiciorocess

transforne ound xture ng conmpound 7 was
then: coBREGP0 B S0ched Ll GPEY Eambpui Kt bR P BHE Py e ot i <

t enper at ur e TheFeadthr Mixfir wad fodliEtoDOC LI Walkkedw i IERAIBE (2%150 Ehedreed
Conpound 5 (8.0 kg, 29.05 nmol, 1 equiv.), CH2A 2 (90 L) and

di met hy”lllta@@ Anpugh a((h45|_r)ncmmf111ivai$0 gmiave ety teaidnel partisestsu o dhe agusovsophigian bef or e
CO?Q en c %rﬁ%&tdi? t9t6 pProo ﬁ J]a%rzi tﬁ‘éj gaet\((:jn ! hseca)%?efdl%(& b%{q]‘% P {hls snPlxlon

chl pri ry re over a erl fral ntdining the
r eact OlwaE; QIW fingferedta sOhdiOn 03 7%fH(B 1. grek@dﬁi iwtate® mm)sov@oﬁrpélﬁtd&)ftahl%abat ch

was al |38Vr\rlﬁg 1}n(t)11 )[Il\lae pH of the reaction mixture was ~4.5. At this point the batch had precipitated
and was held at 0—10 °C for a minimum of 1 h before filtering and washing with DI water (2 X
25 L) followed by a 2:1 mixture of DI water/EtOH (25 L). The batch was dried under vacuum at
15  40-50 °C for 40 h to give crude Compound 4 as a pale yellow solid (6.8 kg, 66% yield from

Compound 5) with a purity of 93.2% (AUC) by HPLC.

Example 4. Purification of Compound 9
To the 750-L reactor was charged crude compound 9 (6.8 kg), EtOH (190 proof, 68 L)

20  and DI water (68 L). The resulting slurry was heated to 75-85 °C and held at this temperature
for 2 h before cooling to 15-25°C overnight (~16 h). The slurry was filtered and washed with a
2:1 mixture of DI water/EtOH (28.4 L). The batch was dried under vacuum at 40—50°C for ~15
h to give compound 9 as an off-white solid (6.4 kg, 94% recovery) which contained ~0.3%
(AUC) compound 5 by HPLC.

25 The batch was reworked in an identical manor with the solvent amounts and wash
volumes remaining unchanged. This gave compound 9 as a white solid (5.83 kg, 57% yield from

compound 5) with a purity of 99.9% (AUC) and 0.03% (AUC) compound 5 by HPLC.
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to 20-25 0C and stirred at this tenperature overnight. The reaction was
noni tored by HPLC and after 10.33 h the reaction was deened conplete with
10% ( AUC)woanmauma65 remai ni ng by HPLC rel ative to conp®@amas3009/0ba48ri xt ur e
was slowy quenched onto a solution O NaHCO(10.8 kg, 128.6 nol) in water (
110 L) over at least 1 h maintaining the reaction tenperature at 10-30 OC.
The | ayers were allowed to separate and the aqueous | ayer was back
extracted with CHC (2 40 L). The conbi ned organics were then extracted
with a solution of 50% NaCH g 11.6 kg, 145 nol, 5 equiv.) in water (137.6
kg) fol | owed!BrbEedsiorgaid Ratent sepliggtiont gefarnerd) herain gre Tagurayatyd bnrafgerse (18. 35
kg) . ThemeQRRl BathAdHEALS ik daF bisbl &S & &%@feﬁpap?ligﬁgh%s QfeciRlally 204 h

foll owed by heating to 60-70 OC and holding at this tenperature for - 4 h
until rehatlaly idipédto torineeoratbd by vaderefec1 % ( AUC) Conpound 8 Conpound 9 by
HPLC) . The tion m re.was cool ed. 207 2 nd. hed wi th MIBE (2
w60 1) bef oy f Pl o T SRR E R e ERO RNt

r es b dugkefgragd dntiodinenithtdeef, &quitl e sindabtobdd byrthessskilhedrin cirasigat tht Ot o0
proof, 96 |) and the_batch was cooled to 0-10 QC. To this sol ution was

sl owl y 2 @ afir QP Ta oS G (b8 Tde Yihousdenaging; fIFPW}vﬁFéP”’(t% 1°Pover a
peri od opfhcatvdnBas 1t RAhEfbre Hinlibd hBethP pteddnt iRnti &AL bO N d IHHhE cXRE - 4. 5.
At this point the batch had precipitated and was held at 0-10 OC for a

m ni nudersts and detpidf daseriticd|ang iliustyatad Huidak miithip the seeppef therppended glams. | )
followed by a 2 :1 mxture of DI water/EtOH (25 L). The batch was dried
under vacuum at 40-50 OC for 40 h to give crude Conpound 4 as a pale yell ow
solidd (6.8 kg, 66%yield from Conpound 5) with a purity of 93.2% (AUC) by
HPLC. Exanple 4. Purification of Conpound 9 To the 750-L reactor was
charged crude conpound 9 (6.8 kg), EtOH (190 proof, 68 L)
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and DI water (68 L). The resulting slurry was heated to 75-85 0C and held
at this tenperature for 2 h before cooling to 15-25C overnight (~16 h). The
slurry wawsof2oloveaned and washed with a 2 :1 m xture of DPCRAISROWMASIOHB (28. 4
L). The batch was dried under vacuum at 40-50 OC for -15 h to give conpound
9 as an off-white solid (6.4 kg, 94% recovery) which contained -0.3% ( AUC)
conpound 5 by HPLC. The batch was reworked in an identical manor with the
sol vent ampunts and wash vol unes remai ni ng unchanged. This gave conpound 9
as a white solid (5.83 kg, 57% yield fromconmpound 5) with a purity of

99. 9% WeREnd 0. 03% (AUC) conpound 5 by HPLC. All publications and patent
applications referenced herein are incorporated by reference to the sane
extent as if each individual publication or patent application was

speci filcal | Y mnekss aldpropadtinglal cpmippe v eng stroctbeal Fomodpd):at ed by ref erence.
Wil e the present invention has heep particularly shown and described with
respect to preferred enbodi nents thereo it wll be understood by those
skilled in the art that the foréyoi ng
details may be made w t hout departw~a omthe spirit and scope of the
invention. It is therefore intended\ia the present invention not be
limted to the exact forns and details déanibed and illustrated but fal
within the scope of the appended cl ains. W cflaim 1. A process of preparing
a conp6&omariiag faaefing & aingrad haorguirugtugglFormedapil) si ng reacting a conpound
having structural Formula (I1) chkmimﬁth a base or an activating reagent,

wher ei n \\ N
0=8—
/
HoN R

ot her changes in fornms and

with a base or an activating reagent,
wherein

R' is -CN or -C(O)NH,; and

X is alkyl, substituted alkyl, alkenyl, substituted alkenyl, heteroalkyl, substituted
heteroalkyl, heteroalkenyl, or substituted heteroalkenyl.

2. The process of claim 1, comprising reacting a compound having structural Formula (I1a)

O_\é—NH
/
HoN
HoN

0
0
X (Ila)

with an activating reagent to provide the compound of Formula (I).

3. The process of claim 1, comprising reacting a compound having structural Formula (IIb)
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Rl is -CNor -C(CONH2; and X is al kyl, substituted al kyl, al kenyl,
substituted al kenyl, heteroal kyl, substituted heteroal kyl, heteroal kenyl,
or substiwoted/tedeer oal kenyl . 2. The process of clai m 1PCTarspooonsIvgs
reacting a conmpound having structural Formula (Ha) with an activating
reagent to provide the conpound of Fornmula (1). 3. The process of claim]1,
conprising reacting a conpound having structural Fornmula (lib)with a base
to provide the conpound of Fornula (1). 4. A conpound having structural
Formula (I1) X (Ii) wherein RLis -CN, -C(OOR2, or -C(ONH2; X is alkyl,
substituted al kyl, al kenyl, subst?l\tut ed al kenyl, heteroal kyl, substituted
het er oal kyl , heteroal kenyl, or @EbstNH ut ed heteroal kenyl; and R2 is
hydrogen or C -Cl12 al kyl. 5. AT oce prepari ng a conpound havi ng
structural Formula (1): conprising re g a conpound havi ng structural
Formula (111) with NH S(O) NH or ANS(Qj2-NH2 optionally in the presence of
a base, to provide directly the corrpoun@\llﬁvi ng structural Formula (1), or
alternatively to provide the conpound havi @%‘%)ructural formula (I11) of
claim 1 .whi ' r ' i norgani c base or an activating
reagen%vﬂtﬂgd%?%@ﬁéé“?%%%ggnggﬁ\ﬁ&%%ﬂamtructur al Formula (1), wherein Rl
is -CNor -C(ONH2; and

4. A compound having structural Formula (IT)
o
W
o=s—N
/
HN g
@)
~
X (1
wherein

R' is —CN, -C(O)OR?, or -C(O)NH;;

X is alkyl, substituted alkyl, alkenyl, substituted alkenyl, heteroalkyl, substituted
heteroalkyl, heteroalkenyl, or substituted heteroalkenyl; and

R? is hydrogen or C1-C12 alkyl.

5. A process of preparing a compound having structural Formula (I):

comprising reacting a compound having structural Formula (I1I)

H>N
R1 ;
@)
~
X (11

with NH,S(0O),NH; or CI-S(O),-NH; optionally in the presence of a base, to provide directly the

compound having structural Formula (I), or alternatively to provide the compound having
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X is alkyl, substituted al kyl, al kenyl, substituted al kenyl, heteroal kyl,
substituted heteroal kyl, heteroal kenyl, or substituted heteroal kenyl. 6.
The procewe 20fo/ak@bm 5, conprising reacting a conpound RETIUsgo09s2088 ur al
Formula (Ilia) with NH-S(O -NH in the presence of a base to provide the
conpound of Forrmula (I). 7. The process of claim5, conprising reacting a
conpound having structural Forrmula (llia) with A-S(O 2-NH2 to provide a
conmpound having structural Fornmula (lib) which is further reacted with a
base to provjde the _copmpound havi structural Formula (1). 8. The process

of cl astvesurabioaprirdIhef damek whighds %&hﬁdﬁ%dﬁﬁ% HYyINtLAE ateAT ARGFINRAIAS ( HI b)

X (n'b}m&k&hoShw§EQﬁec&ﬁﬁﬁﬁdﬁ&ﬁ&iQﬁmﬂuﬁQ%BHHBQIhaV'ng structural Fornula
(Ha), which 1s further reacted with an actlvatlng reagent to provide the

conpoundetsaivi ng structural Formula (1). 9. A conpound having structural

meM(H el CN, -C(OOR2, or -C(ON(R2)2; X is alkyl,
substituted aﬁkwﬁs fggﬁ§Fiz?ﬂbstltuted al kenyl , heteroal kyl, substituted
het er oal kyl X iselket, @dtsklﬁmgd alkydf allsaily tsubhstitueet] a‘ﬂbetn@t halekeatiyl,;substichiteich R2 i s

i ndepende n or -Cl2 al ky|. 10. A process of preparing a
conpouﬁﬂeﬁﬁhxhéwg? ﬁ#ﬁﬁﬂﬁﬁﬁﬁﬁagefﬁﬁgf@hconprising hydr ol yzi ng a conpound
havi ng structural fornmula (Ilia) X (Ilia),

6. The process of claim 5, comprising reacting a compound having structural Formula (I11a)

H,N
NC: ;
o)
~
X (1lla)

with NH,-S(O),-NHj; in the presence of a base to provide the compound of Formula ().

7. The process of claim 5, comprising reacting a compound having structural Formula (I11a)

H,N
NC ;
@)
~
X (ITa),
with C1-S(O),-NHj; to provide a compound having structural Formula (IIb)

O
\

O=S—NH
/

HoN
NC

O
X (TTb)

which is further reacted with a base to provide the compound having structural Formula (I).

8. The process of claim 5, comprising reacting a compound having structural Formula (I11b)

H,>N
H2N. I j

0] O
X (1mb),
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whereinX is al kyl, substituted al kyl, al kenyl, substituted al kenyl,

het er oal kyl , substituted heteroal kyl, heteroal kenyl, or substituted

het er oal kwoyb10/dd666 A process of preparing a conpound haPCmgSsem0s104s al
Formula (HI b): conprising treating a conpound having structural formula
(I'flc) with amonia, wherein X is alkyl, substituted al kyl, al kenyl,
substituted al kenyl, heteroal kyl, substituted heteroal kyl, heteroal kenyl,
or substituted heteroal kenyl; and R3 is halo or al koxyl. 12. A process of
preparin% a conpound havjng structural Fornula (lIlia): X (Ilia), conprising
reduci MLl Mo Ra tharoyidg 2 sempeindrharing singirg! fFerela @)t reat i ng a conpound
havi ng structural Fornmula (IV) wpoth ammonia, wherein Ris nitro or halo;
andX is al kyl, substituted aIkx&J\akthyl, substituted al kenyl,

het er oal kyl , substituted heteroéD%V], eroal kenyl, or substituted
het er oal kenyl . 13. The processH&¥ cl ai 2, conprising reducing the
conpound havi ng structural FornmuHa o provide the conpound of Fornula

(I'lia), wherein Ris nitro. 14. The \progess of claim 12, conpri sing
treating the conpound having structlfal Fgr a (V) with ammonia to
provi de the conpound of Formula (llia), wherefn Ris halo. 15. A conpound
havi ng vdiishus furthel reectiedrwiith af lawtjvating reagent to provide the compound having structural

Formula (I).
9. A compound having structural Formula (III):
HoN
R1 ;
@)
~
X (1),

wherein

R' is —CN, -C(O)OR?, or -C(O)N(R?),;

X is alkyl, substituted alkyl, alkenyl, substituted alkenyl, heteroalkyl, substituted
heteroalkyl, heteroalkenyl, or substituted heteroalkenyl; and

cach R? is independently hydrogen or C1-C12 alkyl.

10. A process of preparing a compound having structural Formula (I1Ib):

H,>N
HoN. I j

0] O
X (1mb),

comprising hydrolyzing a compound having structural formula (I1la)

H,-N
NC ;
O

~
X (Illa),

wherein
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X (1V), wherein Ris nitro, -NH, or halo; and X is al kyl, substituted

al kyl, al kenyl, substituted al kenyl, heteroal kyl, substituted heteroal kyl,
het er oal kwoybio/wausésubst it ut ed heteroal kenyl. 16. A proc@s3/uskoopemasi ng a
conpound having structural Formula (1V): conprising reacting a conpound
having structural Formula (V) with X-OH in the presence of a base; wherein
Ris nitro, -NH, or halo; X is alkyl, substituted al kyl, al kenyl,
substituted al kenyl, heteroalkyl substituted heteroalkyl heteroalkenyl,
or substituted heteroal ken is nitro or halo. process of

preparing a*coapslise SHEKde%k)ét %”EFéWhrs‘élPS“%‘Fqﬂt‘%lY{ Ih%efoa%yé S‘&’?Stmﬁ‘%ﬁmrl si ng

reacti ttgte?oaﬁ&memglﬂtﬂw BSsuBbdcHEl Ue@loalRREMIUI @ (M) with X-R 6 in the
presence of a base or an activating reagent wherein R4 is nitro, -NH , or

hal o; X is alkyl, substituted alkyl, alkenyl, substituted al kenyl,
het er Oef}l Kyl @I pr&e%g 01£ pr%f)aarln %tc% %gtllrg(dyha’vmg S I%Etﬁ%ll %grrtyula (Iﬁlt)) substitut ed

het er oal ken
H,N
H,N. :[ :]

O O
X (1mb),

comprising treating a compound having structural formula (ITlc) with ammonia,

X (Illc),
wherein
X is alkyl, substituted alkyl, alkenyl, substituted alkenyl, heteroalkyl, substituted
heteroalkyl, heteroalkenyl, or substituted heteroalkenyl; and
R’ is halo or alkoxyl.

12. A process of preparing a compound having structural Formula (I11a):

HoN
NC ;
0
~
X (Illa),

comprising reducing a compound having structural Formula (IV), or treating a compound having

structural Formula (IV) with ammonia,

X (IV),
wherein

R* is nitro or halo; and
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Ris a leaving group selected fromhalo, -Ows, -OIs, and -OTf. 18. A
process of preparing a conpound having structural Forrmula (l): conprising
react i ng wocomgowssd havi ng structural Formula (Vi) w tirCRAEG2@w/088438 H2O,
wherein X is alkyl, substituted al kyl, al kenyl, substituted al kenyl,
het er oal kyl, substituted heteroal kyl, heteroal kenyl, or substituted
het eroal kenyl; and R7 is a | eaving group selected fromthe group consisting
of halo, -Ovs, -OIs, and -OIf. 19. A conpound havi ng structural Fornula
(VIT): wherein X is alkyl, substituted al kyl, al kenyl, substjtuted al kenyl,
het er oal kyl X i§ absyh Pubsiigiiedabiod r alkgnyd; subsBtt gyl hgteroally L spbitytedt ed
het er oaLiKRAWy1, HRREbIRENY B oPsubGfMicIBc@fAlRN el ected from the group consisting
of halo, -OM5, -Ols, and -OIf. 20. The process of claiml1l, 5 10 to 12, and
16 to 18, wherein Xis d -Cl12 alkyl, O -Cl12 heteroal kyl, O -Cl12 al kenyl,
a -Cl2,het | kenyle, .- Y - of. =~ Y- C(Q-NHR 2= Y _i -Cl
2l iyl end or 1oy PERReE paint b b iR Qlaeilils PSSy g Een o o
-C12 al(Rplto piideThecagromad bfiF@mmutd @ila), #he@in RSs narnd 19, wherein X is d
-Cl2 alkyl, d -Cl12 heteroal kyl, O -C12 al kenyl, O -Cl2 heteroal kenyl,
-YC( O-0R2, or -Y-C(O-NHR 2;

14. The process of claim 12, comprising treating the compound having structural Formula

(IV) with ammonia to provide the compound of Formula (Ila), wherein R* is halo.

15. A compound having structural Formula (IV):
R4
NC ;
@)
~
X (1V),
wherein

R*is nitro, -NH>, or halo; and
X is alkyl, substituted alkyl, alkenyl, substituted alkenyl, heteroalkyl, substituted
heteroalkyl, heteroalkenyl, or substituted heteroalkenyl.

16. A process of preparing a compound having structural Formula (IV):
R4

NC

@)
~
X (1V),

comprising reacting a compound having structural Formula (V)
R4
NC
R® (V).
with X—OH in the presence of a base;
wherein

R* is nitro, -NHy, or halo;
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Yis O -Cl12 alkylene or A -Cl12 al kenyl ene; and each R2 is independently
hydrogen or C -Cl12 al kyl. 22. A process of preparing a conpound havi ng

st ruct ur aWoRoromuk@6(1a): H (1a), conprising reacting a cecpasaelosing
structural Formula (VIIl1) with R-NH, in the presence of an activating
reagent; wherein Y is C -Cl2 alkylene or C -Cl12 al kenylene; R8 is O -Cl12
al kyl; and R9 is hydrogen or O -Cl2 al kyl. 23. A process of preparing a
conmpound havi ng structural Forrml a (I i e) conprising reacting a conpound
havi ng structural Fornul a in the presence of an
activating reagnt substiBied *Hkﬁblalk@yl @\PSHFUW@\”E‘})INH?WE&HW Lpbstigutehdependent | y
hydro@%@teﬁfaﬂ&j‘l he%lk%hiﬂybp su\éstﬁtﬁte@hete%ﬁ(eﬁylkéﬂ(ﬁne or d -Cl12 alkenylene;Ris
C -Cl2 alkyl; and RO is hydrogen or -C12 al kyl. 24. A process of
preparing aRcamptmmdh&iaw ng structur aI Formula (Illc): H (He), conprising
reacting a conmpound having structural Formula (X

17. A process of preparing a compound having structural Formula (IV):
R4
NC ;
@)
~
X V),
comprising reacting a compound having structural Formula (VI)
R4
NC

OH (VD)
with X-R® in the presence of a base or an activating reagent;
wherein
R*is nitro, -NH>, or halo;
X is alkyl, substituted alkyl, alkenyl, substituted alkenyl, heteroalkyl, substituted
heteroalkyl, heteroalkenyl, or substituted heteroalkenyl; and
R® is a leaving group selected from halo, -OMs, -OTs, and -OTf.

18. A process of preparing a compound having structural Formula (I):
AN
0=9
Ny
NH, O
X (D),
comprising reacting a compound having structural Formula (VII)
O H
NN
0=9
Na
R” O
X (v

with NHs; or NH3*H,O;

56



with R-NH, in the presence of an activating reagent; wherein RL is -CN or
-C(ONH2; Yis d -C12 alkylene or O -Cl2 al kenylene; and R8 is O -Cl12

al kyl ; amsoR910/m4ds9dr ogen or Cl -Cl2 al kyl. 25. A proce®sTafS2@oapmns ng a
conmpound having a structural fornmula of R6-Y-C(O-NHR 2 conprising
reacting a conmpound having a structural formula of R6-Y-C(O-R 10 with
R2-NH2, optionally in the presence of an activating reagent or a base;
wherein R2 is hydrogen or C -Cl2 alkyl; R6 is halo or hydroxyl; Y is C
-Cl2 al kylene or d -Cl12 al kenylene; R10 is a |eaving group selected from
the gr 3™ nsisting of halo, -OR1 1, -OC(=CH 2)- RL 1 is hydrogen or C
-C12 al kyl ; xaQdRy1, sdistigded a‘ikg(@l alkéﬁ%&z sﬁ%slﬁﬁited ﬁ@enyﬁh@@mMQu%Ythw a

structural fornu a of R6-Y wherei n i's hydrogen or O -Cl12
al kyl ; hatgrpalkyl, heteroalkenyl, or substltuted heteroalkenyl and

R’ is a leaving group sclected from the group consisting of halo, -OMs, -OTs, and -OTf.

19. A compound having structural Formula (VII):

o, H
WA
0=9
Na
R” O

wherein

X is alkyl, substituted alkyl, alkenyl, substituted alkenyl, heteroalkyl, substituted
heteroalkyl, heteroalkenyl, or substituted heteroalkenyl; and

R’ is a leaving group sclected from the group consisting of halo, -OMs, -OTs, and -OTf.

20. The process of claim 1, 5, 10 to 12, and 16 to 18, wherein

X is C1-C12 alkyl, C1-C12 heteroalkyl, C1-C12 alkenyl, C1-C12 heteroalkenyl, Y-
C(0)-OR? or —Y-C(O)-NH-R?;

Y is C1-C12 alkylene or C1-C12 alkenylene; and

cach R? is independently hydrogen or C1-C12 alkyl.

21. The compound of claim 4, 9, 15, and 19, wherein

X is C1-C12 alkyl, C1-C12 heteroalkyl, C1-C12 alkenyl, C1-C12 heteroalkenyl, Y-
C(0)-OR?, or -Y-C(O)-NH-R%;

Y is C1-C12 alkylene or C1-C12 alkenylene; and

cach R? is independently hydrogen or C1-C12 alkyl.

22. A process of preparing a compound having structural Formula (Ia):
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R is halo or hydroxyl. 27. The process of any of the clains 1, 5, 10 to 12,
and 16 to 18, wherein X is selected fromthe group consisting of -CH 3, -CH
2CH3, - CHvOChRGHB66- CH(CH 3) 2, - CH 2CH2CH2CH3, - CH2CH( d3)uB2009Q51048 3) 3,
-CH 2CH2CH2CH2CH3, -CH 2C(CH3) 2CH3, -C(CH 3)2CH2CH3, - CH2CH2CH(CH3)2, -CH
2CH2CH2CH2CH2CH3, - CH 2C( CH3) 2CH2CH3, - CH 2CH2C(CH3) 2CH3, -CH

2CH2CH2CH( CH3) 2, -CH 2CH(CH 2CH3) CH 2CH3, -CH 2CH20CH3, -CH 2CH2CH2QCH3, -
CH2CH2CH2OCH2CH3, and - CH 2CH2CH2CH2OCH 2CH3 . 28. The conpound of any of
the clains 4, 9, 15, and 19, wherein X is selected fromthe group
consisting of -CH 3, -CH 2CHR b CH2CH3, -CH(CH 3)2, -CH 2CH2CH2CH3, -CH
2CH(CH3) 2, -C(CH 3)3, -CH 2@e¥H2 , -CH 2C(CH3) 2CH3, -C(CH 3)2CH2CH3,
-CH 2CH2CH( CH3) 2, - CH2CH2CH2 , ~CH 2C(CH3) 2CH2CH3, -CH

2CH2C( CH3) 2CH3, - CH2CH2CH2CH( OﬂZCH@CH 2CH3) CH 2CH3, - CH 2CH20CH3,
-CH 2CH2CH20OCH3, - CH2CH2CH2OCH 2CH2CH2CH20OCH 2CH3 . 29. The
process of any of the clains 20 and 22 toH25, (Wherein Y is selected from

the group cansistin CH2CH2- , -C(CH 3)2- -CH

2 CH2 CHE pIISIng Eea@%%(%ﬂ%oﬁnghm@fgg‘éﬁ%éﬁwé&l - CH 2Q( CH3) 2CH2- , - C( CH
3) 2CH2CH2- - CH2CH2C(CH3) 2- ,0- GH 2CH2CH2CH2CH2CH2- - CH 2C( CH3) 2CH2CH2- -
CH2CH2C( CH3) 2CH2- - CH 2CH2 OHS and -CH 2CH(CH 2CH3) CH 2CH2- . 30.
The conpound of claim 22 or 6' | nYis selected fromthe group
consisting of- CH2- , -CH ZCHZ- -CH 2Q@H2CH2- , - C(CH3) 2-, -CH 2CH2CH2CH2-

, - CH2C( CH3) 2-, - NH2 o\Y

OR® (vIII)
with R®-NH,, in the presence of an activating reagent;
wherein

Y is C1-C12 alkylene or C1-C12 alkenylene;

R® is C1-C12 alkyl; and

R’ is hydrogen or C1-C12 alkyl.

23. A process of preparing a compound having structural Formula (Ilc):

VK
o=s—N

HN o

8
A
H o (o),

comprising reacting a compound having structural Formula (IX)

H
N

0
A\
0=5—"
/
HN o

O
=~ OR? (IX)

with R®-NH,, in the presence of an activating reagent;
wherein
R'is -CN or -C(O)NH;;
cach R? is independently hydrogen or C1-C12 alkyl;
Y is C1-C12 alkylene or C1-C12 alkenylene;
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CH2CH2CH2CH2CH2- - CH 2C( CH3) 2CH2- - C(CH 3) 2CH2CH2- , -CH 2CH2C(CH3) 2- -
CH2CH2CH2CH2CH2CH2- , - CH 2C(CH3) 2CH2CH2- , -CH 2CH2C( CH3) 2CH2- , -

CH2 CH2 CH2g0ChiB)@466and - CH 2CH( CH 2CH3) CH 2CH2- . 31. ThePpraseaw/osfo4gny of
the claim1l1, 5, and 18, wherein the conpound having structural Formula (1)
is 32. A process of preparing a conpound having structural Fornula (1b):
conprising reacting a conpound having structural Fornmula (1) with an al kali
netal - or al kaline earth netal -based i norgani c base, wherein Mis a cation
of al kali metal or alkaline earth netal; X is alkyl, substituted alkyl,

al kenyl , suBsts¢Ufddalpkend|, nheteroal kyI substituted heteroal kyl,

het er oal kenkPls}R;dr@gQ%;Ctll@@qlﬂ'i@teroal kenyl nis 1, when Mis a cation of
al kali metal; and is 2, when"Mis a cation of alkaline earth netal. 33.
The process of cl al m32 wherein Mis a cation of sodium 34. The process

of cl ai,;m 32,, wher K e kyI -Cl2

o keny P o ARG edings spboublilge Bea EMERRE Ny % Vs @
-Cl2 al kyI ene or C -Cl2 al ket . and each Ris |ndependently hydr ogen
or C -Cl12 al kyl. 35. The procesH claim 32, wherein X is selected from
the group consisting OF-CH , -R(€l ,0-CH 2CH2CH3, -CH(CH 3)2, -CH
2CH2CH2CH3, - CH 2CH( CH) 2, C(CH 03, It Re

H (),

comprising reacting a compound having structural Formula (X)

Hs>N
R1]© o

O~ OR? (X)
with R®-NH,, in the presence of an activating reagent;
wherein

R'is -CN or -C(O)NH,;

Y is C1-C12 alkylene or C1-C12 alkenylene; and

R® is C1-C12 alkyl; and

R’ is hydrogen or C1-C12 alkyl.

25. A process of preparing a compound having a structural formula of R®~Y-C(O)-NH-R?
comprising reacting a compound having a structural formula of R°~Y-C(0)-R'® with R>-NH,,
optionally in the presence of an activating reagent or a base;
wherein

R? is hydrogen or C1-C12 alkyl;

R® is halo or hydroxyl;

Y is C1-C12 alkylene or C1-C12 alkenylene;

19 is a leaving group selected from the group consisting of halo, -OR", <0-C(=CH,)-
OD
O B
OR12 and %"‘“ o ;
!is hydrogen or C1-C12 alkyl; and
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CH2CH2CH2CH2CH3, - CH 2C(CH3) 2CH3, -C(CH 3) 2CH2CH3, -CH 2CH2CH(CH3) 2, -
CH2CH2CH2CH2CH2CH3, - CH 2C(CH3) 2CH2CH3, - CH 2CH2C(CH3) 2CH3, -

CH2 CH2 CHXZBI(20H3)1 2666 - CH 2CH( CH 2CH3) CH 2CH3, - CH 2CH2COCHBCTASED12@HDE@H2 OCHS,
CH2CH2CH20CH2CH3, and - CH 2CH2CH2CH2OCH 2CH3 . 36. The process of claim 32,

wherein Y is selected fromthe group consisting O-CH 2- , - CH2CH2- , -CH
2CH2CH2- , -C(CH3) 2-, -CH 2CH2CH2CH2- , - CH2C( CH3) 2-, - CH2CH2CH2CH2CH2- - CH
2C( CH3) 2CH2- C(CH 3)2CH2CH2- , -CH 2CH2C(CH3) 2- - CHCH2CH2CH2CH2CHZ2-
- CH 2C( CH3) 2CH2CH2- - CH 2CH2C( CH3) 2CH2- , - CH2CH2CH2C(CH3) 2- and - CH

2CH( CH 2%?045%@12 alkg7. The process of claim 32, wherein the conpound
havi ng structural Fornmula (Ib) is 38 A process of preparing a conmpound
having structural Forrmula (la): H ( conp npri si ng reactl ng a conpound

havi ng 26t r uét eomgloufbhaniga thmal\ﬁ)mlaomdﬂeQ(@eNHrRaIWIhotmrde base in an
aqueous sol ybi ra r.angi ng from about 25 to about 95C,
wherein Y |§&ﬁ d%lgfg \tgg]leglr%etl@r a&d Cl2 al kenylene; and R8 is d -Cl12

al kyl . 39. FRA& lpioedssradl.cl ai m 38, further conprising adding an al cohol to
the reaction m xture of the conmpound having structural Formula (Hc 1) and

t he hydroxi de or al koxi de base to form an aqueous-al cohol m xture,;

27. The process of any of the claims 1, 5, 10 to 12, and 16 to 18, wherein X is sclected from
the group consisting of -CH3, -CH,CHj3, —-CH,CH,CHj3, -CH(CH3),, -CH,CH,CH,CH3, —
CH,CH(CHj3),, -C(CH3)3, —-CH,CH,CH,CH,CH3, -CH,C(CHj3),CH3, -C(CH3),CH,CHj3, —
CH,CH,CH(CH3),, -CH,CH,CH,CH,CH,CHj3, -CH,C(CH3),CH,CH3, -CH,CH,C(CH3),CHj3,
—CH,CH,CH,CH(CH3),, -CH,CH(CH,CH3)CH,CH3, -CH,CH,OCHj3, -CH,CH,CH,OCHj3, —
CH,CH,CH,OCH,CH3, and -CH,CH,CH,CH,OCH,CH3.

28. The compound of any of the claims 4, 9, 15, and 19, wherein X is selected from the group
consisting of —CH3, -CH,CHj3, —-CH,CH,CHj3, -CH(CH3),, -CH,CH,CH,CH3, -CH,CH(CH3);,
—C(CHs)3, —-CH,CH,CH,CH,CH3, -CH,C(CHj3),CH3z, —C(CH3),CH,CH3, -CH,CH,CH(CH3),, —
CH,CH,CH,CH,CH,CHj3, —-CH,C(CH3),CH,CH3z, -CH,CH,C(CHj3),CH3, —
CH,CH,CH,CH(CH3),, -CH,CH(CH,CH;3)CH,CH3, -CH,CH,0OCH3;, -CH,CH,CH,OCH3, —
CH,CH,CH,OCH,CH3, and -CH,CH,CH,CH,OCH,CH3.

29. The process of any of the claims 20 and 22 to 25, wherein Y is selected from the group
consisting of -CH,—, -CH,CH,—, -CH,CH,CH,—, —-C(CH3),—, -CH,CH,CH,CH,—, —
CH,C(CH3),—, -CH,CH,CH,CH,CH,—, -CH,C(CH3),CH,—, -C(CH3),CH,CH,—, —
CH,CH,C(CHj3),—, -CH,CH,CH,CH,CH,CH,—, -CH,C(CH3),CH,CH,—, —
CH,CH,C(CHj3),CH,—, —-CH,CH,CH,C(CH3),—, and -CH,CH(CH,CH3)CH,CH,—.

30.  The compound of claim 22 or 26, wherein Y is selected from the group consisting of —
CH,—, -CH,CH,—, -CH,CH,CH,—, -C(CHj3),—, -CH,CH,CH,CH,—, -CH,C(CH3),—, —
CH,CH,CH,CH,CH,—, —CH,C(CH3),CH,—, —C(CH3),CH,CH>—, -CH,CH,C(CH3),—, —
CH,CH,CH,CH,CH,CH,—, -CH,C(CH3),CH,CH,—, -CH,CH,C(CH3),CH,—, —
CH,CH,CH,C(CH3),—, and -CH,CH(CH,CH3)CH,CH,—.
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addi ng a hydrochloride solution to the aqueous-al cohol m xture to adjust
the pH thereof to a range from about 4 to about 5. 40. The process of claim
39, wher evo 20tv1s@act i on m xture of the compound havi ngPsrruseao9nsio4s-or mul a
(Hc 1) and the hydroxide or al koxi de base is washed with an ether prior to
the addition of the alcohol. 4 1. A process of preparing a conpound havi ng
structural Fornmula (lIlcl): conprising adding a solution of a conpound
having structural Formula (Illcl)H (Illcl) in a m xed solvent of methylene
chloride and di nethyl acetam de to a solution O C-S(O -NH in nethyl ene
chloride to forma reaction mxture, and maintaining the reaction m xture
at _abou§ r 0qik bRRBRIRLKY 6 hOLlRPOU, ofd |9 ARAM kG hBLARS h:SiHpRELLAY t he
reaction mixture with an aqueous solution of a hydroxi de or “al koxi de base
to for doemulexl) isact ed basi ¢ sol uti on wherein the conpound having structural
formula (Hc 1) is stabilized; wherein Yyig;d -Cl2 alkylene or d -C12

al kenylene; and R8 is O -Cl12 al kyl. 42\ The process of claim4 1, wherein
the solution of O - Q\Oﬁ -NHis in a mQE% snt of net hyl ene chl ori de and
acetonitrile. 43. P pr s of clai m MAxAuefher cHorrprisi ng

IN NH, O N~

NH, 0. o 8

32. A process of preparing a compound having structural Formula (Ib):
o -
N
0=9
N - [ M
NH, O
B (),
comprising reacting a compound having structural Formula (I)
H
AN
0=9
Ny
NH, O
X (@

with an alkali metal- or alkaline earth metal-based inorganic base,
wherein

M is a cation of alkali metal or alkaline carth metal;

X is alkyl, substituted alkyl, alkenyl, substituted alkenyl, heteroalkyl, substituted
heteroalkyl, heteroalkenyl, or substituted heteroalkenyl;

nis 1, when M is a cation of alkali metal; and

nis 2, when M is a cation of alkaline carth metal.

33. The process of claim 32, wherein M is a cation of sodium.

34, The process of claim 32, wherein
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m xi ng an aqueous solution O NaHCO with the reaction m xture of the
conpound having structural Forrmula (lllcl) and A-S(O2-NH2 to forma
guenched wDxburE4si or to extracting the reacti on m xt uPeTmiseévaseedus NaOH
solution, wherein the quenched m xture is maintained at a tenperature of
about 45C or below during the addition of the aqueous sol ution O NaHCG3.

44, A process of preparing a conpound having structural Fornmula (Illcl):
(I''lecl), conprising reacti ng HO Y- C(O) - NHR8 wi t hin the presence of a base
to forma first mxture solution, concentrating th rst mxture solution

to forma conie&nttakyls ¢ &2 keseratel Lo tld @Kenwgﬂ%h?tﬁ@a%mﬂn@{'of t he

concenid @? R st ek’ sol ution is equivalent to or |less than about 50%
of the volume of the first m xture solution, diluting the concentrated
first m xtuMeis§OHULE Dkyleictdy GIRCEY Henylanef @dm a second ni xture sol ution,

concentrati n%ht}{u lsv{ﬁg N enrqyx}} ldo%eﬁgr EIE fcq?hh%lf orma concentrated second

m xture solu oncentrated second m xture
solution is equival ent to or | ess than about 50% of the vol une of the

i th eoRyl  JBEPRFE Qo - LHR S oslEGror 0N FOH SSRBTEBHECrat | ng t ho
third WK, e-G9JCH,0on, 1EHICH, M, ACAXERH,CRLCCHftH@HY), XLaicgigol ut i on,
CH,CH,CH,CH,CH3, -CH,C(CH3),CH3, —-C(CH3),CH,CH3, -CH,CH,CH(CHz),, —
CH,CH,CH,CH,CH,CH3, -CH,C(CH3),CH,CH3, -CH,CH,C(CH3),CH3, —
CH,CH,CH,CH(CH3),, -CH,CH(CH,CH3)CH,CH3, -CH,CH,OCH3, -CH,CH,CH,OCHj3, —
CH,CH,CH,0OCH,CH3, and -CH,CH,CH,CH,OCH,CHzs.

36.  The process of claim 32, wherein Y is selected from the group consisting of -CH,—, —
CH,CH,—, -CH,CH,CH,—, -C(CH3),—, -CH,CH,CH,CH,—, -CH,C(CHj3),—, —
CH,CH,CH,CH,CH,—, —CH,C(CH3),CH,—, —C(CH3),CH,CH>—, -CH,CH,C(CH3),—, —
CH,CH,CH,CH,CH,CH,—, -CH,C(CH3),CH,CH,—, -CH,CH,C(CH3),CH,—, —
CH,CH,CH,C(CH3),—, and -CH,CH(CH,CH3)CH,CH,—.

37.  The process of claim 32, wherein the compound having structural Formula (Ib) is
o Na
\ _N
0] Na O;S
/\\S N N N
o7 H
N NH, O\>§(N\/\
NH, 0 > o S |
38. A process of preparing a compound having structural Formula (Ia):
@)
W\ _N
O;S
N
N o)
NH, O 8
H (Ia), comprising

reacting a compound having structural Formula (Ilcl)
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wherein the conpound having structural Formula (Illcl) precipitates as a
solid; wherein Yis O -Cl2 alkylene or C -Cl12 al kenylene; and R8 is C
-Cl2 al kywo 248/0136s6 process of claim 44, further conpri Cmgisdédoosiong t he
concentrated third m xture solution with an al kane hydrocarbon sol vent. 46.
The process of claim44, wherein the second m xture solution is washed with
wat er or an aqueous solution prior to the concentration of the second

m xture solution. 47. A process of preparing sulfanmoyl chloride: O Cl-S- NH2
1O, conprising reacting chlgrosul fonyl isocyanate with formc acid in the
presence of an organic anine.QB.HThe process of claim47, wherein the
reacti on conprises portionmﬂ%%ﬁﬁﬂ-"e a first mxture of formc acid and
the organic amne to a secoqfdnixt of chlorosul fonyl isocyanate and the
organic amne to forma reacti oNChi Xfur& wherein the molar ratio of formc
acid to the organic amne is froma OR® 1 to about 10:1, and the nolar
rati o of chlorosul fonyl isocyanate to heHoragnhy amne is fromabout 200:1
to about 10:1. 49. The process of claim 48, erein the first mxture is
added tothtay dseadsrg afloxtdgrbasq in apnafiedops eolpiinm 4t @ rempdhatets rensipy fre@ aheuti2ai ti al
portion, and;eane or nmore subsequent portions, and each subsequent portion of
the first mxture is not added to the second m xture until the reaction

m xt ur evhes@ses form ng CO gas.

Y is C1-C12 alkylene or C1-C12 alkenylene; and
R® is C1-C12 alkyl.

39.  The process of claim 38, further comprising

adding an alcohol to the reaction mixture of the compound having structural Formula
(IIc1) and the hydroxide or alkoxide base to form an aqueous-alcohol mixture;

adding a hydrochloride solution to the aqueous-alcohol mixture to adjust the pH thereof

to a range from about 4 to about 5.

40.  The process of claim 39, wherein the reaction mixture of the compound having structural

Formula (Ilc1) and the hydroxide or alkoxide base is washed with an cther prior to the addition

of the alcohol.
41. A process of preparing a compound having structural Formula (Ilcl):
0]
W H
o:f/N

8
o A v :
H  (Ilcl), comprising

adding a solution of a compound having structural Formula (Illc1)
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50. A process of preparing a conmpound having structural forrmula (Xl): HCXg
XNR8 H(XlI), conprising OHO A reacting a conpound having structural
formul a (WOI2p10/0Y466R12 (XI1) with NH R8 under a pressur ePhirgisesootobzns t he
standard at nospheric pressure at a tenperature higher than about 800C,
wherein Y is O -Cl2 alkylene or O -Cl12 al kenyl ene; and R8 and R12 are

i ndependently O -Cl12 alkyl. 51. The process of any of clainms 38, 41, 44,

and 47, wherein Y is selected fromthe group consisting O-CH 2- , -CH
2CH2- , - CH 2CH2CH2- , -C(CHs) 2- , -CH 2CH2CH2CH2- , - CH2C(CHs)2- , -CH
20rpcHBth , -CH 2C(CH3) 2CH2- , -C(CHs) 2CH2CH2- , - CH2CH2C( CHs) 2-
-CH 2CH2 CHZCHZ- , -CH 2C(CHS) 2CH2CH2- , - CH2CH2C(CHs) 2CH2- -CH
2CH2 CH2BCCHSg| jﬁmd -CH 2CH(CH 2CH3) CH 2CH2- .52. The process of any of
clainms 38, 4%, 44,-Bhd 47, wherein Ris nethyl, ethyl, propyl, butyi,

pentyl, or hexyl H53. (ITRG}) Pro6rss sélbert |oﬁin"éih§yene whieFi&d ihdtdiﬁet(h?%&hkﬁﬁlehaw ng
struct lflg 2 lsolflt%n of Cl- S((b)z)-NHz in methylene chloride to form a reaction mixture, and
maintaining the reaction mixture at about room temperature for about 6 to about 18
hours;
extracting the reaction mixture with an aqueous solution of a hydroxide or alkoxide base
to form an extracted basic solution wherein the compound having structural formula (Ilc1) is
stabilized;
wherein

Y is C1-C12 alkylene or C1-C12 alkenylene; and
R®is C1-C12 alkyl.

42, The process of claim 41, wherein the solution of CI-S(O),-NHj is in a mixed solvent of

methylene chloride and acetonitrile.

43. The process of claim 41, further comprising

mixing an aqueous solution of NaHCOj3; with the reaction mixture of the compound
having structural Formula (Illc1) and CI-S(O),-NH; to form a quenched mixture prior to
extracting the reaction mixture with aqueous NaOH solution, wherein the quenched mixture is

maintained at a temperature of about 45°C or below during the addition of the aqueous solution

of NaHCO:.
44. A process of preparing a compound having structural Formula (Illc1):
HyN
NC'. ; o
8
O AN R

H (Illcl), comprising
reacting HO-Y-C(O)-NHR® with
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HoN
NC
F in the presence of a base to form a first
mixture solution,
concentrating the first mixture solution to form a concentrated first mixture solution,
wherein the volume of the concentrated first mixture solution is equivalent to or less than about
50% of the volume of the first mixture solution,
diluting the concentrated first mixture solution with an ether to form a second mixture
solution,
concentrating the second mixture solution to form a concentrated second mixture
solution, wherein the volume of the concentrated second mixture solution is equivalent to or less
than about 50% of the volume of the second mixture solution,
diluting the concentrated second mixture solution with ethyl acetate to form a third
mixture solution, and
concentrating the third mixture solution to form a concentrated third mixture solution,
wherein the compound having structural Formula (I1lc1) precipitates as a solid;
wherein
Y is C1-C12 alkylene or C1-C12 alkenylene; and
R®is C1-C12 alkyl.

45. The process of claim 44, further comprising diluting the concentrated third mixture

solution with an alkane hydrocarbon solvent.

46. The process of claim 44, wherein the second mixture solution is washed with water or an

aqueous solution prior to the concentration of the second mixture solution.

47. A process of preparing sulfamoyl chloride:
11
Cl—S—NH,
O , comprising

reacting chlorosulfonyl isocyanate with formic acid in the presence of an organic amine.
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48. The process of claim 47, wherein the reaction comprises

portionwise adding a first mixture of formic acid and the organic amine to a second
mixture of chlorosulfonyl isocyanate and the organic amine to form a reaction mixture; wherein
the molar ratio of formic acid to the organic amine is from about 200:1 to about 10:1, and the

molar ratio of chlorosulfonyl isocyanate to the organic amine is from about 200:1 to about 10:1.

49, The process of claim 48, wherein the first mixture is added to the second mixture in
multiple portions which comprise an initial portion and one or more subsequent portions, and
cach subsequent portion of the first mixture is not added to the second mixture until the reaction

mixture ceases forming CO, gas.

50. A process of preparing a compound having structural formula (XI):
@)

8
HO. YJJ\ N R N
H  (XI), comprising
@)

Ho., J\

reacting a compound having structural formula (XII): Y~ TOR™ (X1I) with NH,R®
under a pressure higher than the standard atmospheric pressure at a temperature higher than
about 80°C,
wherein

Y is C1-C12 alkylene or C1-C12 alkenylene; and

R® and R'? are independently C1-C12 alkyl.

51. The process of any of claims 38, 41, 44, and 47, wherein Y is selected from the group
consisting of -CH,—, -CH,CH,—, -CH,CH,CH,—, —-C(CH3),—, -CH,CH,CH,CH,—, —
CH,C(CH3),—, -CH,CH,CH,CH,CH,—, -CH,C(CH3),CH,—, -C(CH3),CH,CH,—, —
CH,CH,C(CHj3),—, -CH,CH,CH,CH,CH,CH,—, -CH,C(CH3),CH,CH,—, —
CH,CH,C(CHj3),CH,—, —-CH,CH,CH,C(CH3),—, and -CH,CH(CH,CH3)CH,CH,—.
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52. The process of any of claims 38, 41, 44, and 47, wherein R%is methyl, ethyl, propyl,
butyl, pentyl, or hexyl.

53.  The process of claim 37, wherein the compound having structural formula (Ia) is
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