PROCESSES FOR THE PREPARATI ON OF AM NOSULFONE COMPOUNDS 1. FI ELD [001]

Provi ded are processes for the preparation of an am nosul fone conpound,
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-dione. 2. BACKGROUND [002] Enhanced or unregul ated production of tunor
necrosis factor a (TNF-a) has been inplicated in inflamuatory, allergic,
and adt oi mBIBRDYi seases. It has been shown that Adenosine 3', 5 -cyclic
nonophosphate (cAMP) plays a role in TNF- a producti on. El evati on of CAMP in
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under 2i nveWan anti-inflammatory for the treatnment of a variety
of conditions, including ast hma, chronic obstructive pul nonary di sease,
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over nilﬂ*fﬁlnmatory mediators, including TNF-a. The primary cellular mechanism for the
15  inactivation of cAMP is the breakdown of cAMP by a family of isoenzymes referred to as
cyclic nucleotide phosphodiesterases (PDE). The inhibition of PDE, in particular type IV PDE
(PDEA4), is effective in the inhibition of TNF-a release.

[003] For example, 2-[1-(3-ethoxy-4-methoxyphenyl)-2-methylsulfonylethyl]-4-

20  acetylaminoisoindoline-1,3-dione is a PDE4 inhibitor that is currently under investigation as an
anti-inflammatory for the treatment of a variety of conditions, including asthma, chronic
obstructive pulmonary disease, psoriasis and other allergic, autoimmune and rheumatologic
conditions. S-enantiomer form of 2-[1-(3-ethoxy-4-methoxyphenyl)-2-methylsulfonylethyl]-4-
acetylaminoisoindoline-1,3-dione can be prepared by reacting (S)-aminosulfone 1 with

25 intermediate 2.
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3 Lengthy work-up Average 40%yield n-BuLi 2.2 vol; THF 4.2 vol CH3SO2CH3
CH3SO2CH2Li 0-5 0C 1. N-Ac-L-Leu 0.6 eq; MeOH, 7.3 vol 2.

Recryst alwozatomsmssMeOH, 8.0 vol 90% vyield with >98% eePL@aBpoodhesosur r ent
procedure for preparing racem c am nosul fone 5, as shown in the above
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SUMVARY [ 006] Provided are processes for the preparation of am nosul fone
conmpounds. In one enbodi ment, provided is a process for preparing an
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Defl ni t| on [008] As used here| n and unl ess otherw se indicated, the term
"process(es)" provided herein refers to the nethods disclosed herei n whi ch
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[005] The current procedure for preparing racemic aminosulfone §, as shown in the

above scheme, is inefficient due to its long process cycle time and low yield. Alternative
methods for the preparation of racemic aminosulfone 5, particularly for manufacturing scale

production, are thus desirable.
10 3. SUMMARY

[006] Provided are processes for the preparation of aminosulfone compounds. In one
embodiment, provided is a process for preparing an aminosulfone compound of Formula I:
Rl

R2

SOzMC
H,;N (I)

or a salt, solvate including a hydrate, stereoisomer, or polymorph thereof, wherein R! and R? are

15  defined herein elsewhere.

[007] In one embodiment, the aminosulfone compound is a compound of Formula (I),
wherein R; is methoxy and R; is ethoxy, i.e., 2-(3-ethoxy-4-methoxyphenyl)-1-

(methanesulfonyl)-eth-2-ylamine. Such an aminosulfone compound can be used to provide, for



provi ded herein. Mdifications to the methods disclosed herein (e.g
starting materials, reagents, protecting groups, solvents, tenperatures,
reacti on worres)y/o3passi fi cati on) are al so enconpassed by t IR€TAISR@R005055

di scl osure. [009] As used herein, and unless otherw se indicated, the term

- ot ARgmpie 2T oy Bk Dphony B2-Hofy BT #A0 Pkl Rt
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added | ndi MED@MI y or separately and can be added in any
order 4 The presence or absence of heat and can
optionally be added .under an inert atnosphere. "Reacting"” can refer to in
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to in situ formation or intramolecular reaction where the reactive groups are in the same

molecule.

[010] As used herein, and unless otherwise indicated, a reaction that is “substantially

complete” or is driven to “substantial completion” means that the reaction contains more than
20  about 80% by percent yield, in one embodiment more than about 90% by percent yield, in

another embodiment more than about 95% by percent yield, and in another embodiment more

than about 97% by percent yield of the desired product.

[011] As used herein, and unless otherwise indicated, the term “salt” includes, but is not
limited to, salts of acidic or basic groups that may be present in the compounds disclosed

25  herein. Compounds that are basic in nature are capable of forming a wide variety of salts with
various inorganic and organic acids. The acids that may be used to prepare salts of such basic
compounds are those that form salts comprising anions including, but not limited to, acetate,
benzenesulfonate, benzoate, bicarbonate, bitartrate, bromide, calcium edetate, camsylate,
carbonate, chloride, bromide, iodide, citrate, dihydrochloride, edetate, edisylate, estolate,

30 esylate, fumarate, gluceptate, gluconate, glutamate, glycollylarsanilate, hexylresorcinate,
hydrabamine, hydroxynaphthoate, isethionate, lactate, lactobionate, malate, maleate, mandelate,

mesylate, methylsulfate, muscate, napsylate, nitrate, panthothenate, phosphate/diphosphate,
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mesyl ate, nmethylsulfate, nuscate, napsylate, nitrate, pantothenate,
phosphat e/ di phosphat e, pol ygal acturonate, salicylate, stearate, succinate,
sul faft e, wannmmsp3ssartrate, teoclate, triethiodi de, andpparasatse/oBsmpounds
that include an am no group also can formsalts with various am no aci ds,
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acron oups or reagents have t finition:
HPLC —stllvgh” nﬁlddes hﬁmﬂzsl(e ay nd)mm}@maé,aghﬁhw tribfyArate, ltetrdhlydmm)anéthec aci d;
THF = tetrahydrofuran; CH CN = acetonitrile; HOAc = acetic acid; DCM =

di chl dk6het hane: Lewi s acids = Et2A D, EtA D2, BF3, Snd4, A a3, Ti
(hsoprgpgxi de) 4saech Hdrfin%and unless otherwise indicated, the term “polymorph” means

solid crystalline forms of a compound or complex thereof. Different polymorphs of the same

ng

compound can exhibit different physical, chemical and /or spectroscopic properties.

[015] As used herein, and unless otherwise indicated, the term “amino” or “amino
group” means a monovalent group of the formula -NH», -NH(alkyl), -NH(aryl), -N(alkyl),, -
20  N(aryl), or -N(alkyl)(aryl).
[016] As used herein, and unless otherwise indicated, acronyms or symbols for groups
or reagents have the following definition: HPLC = high performance liquid chromatography:;
TFA = trifluoroacetic acid; THF = tetrahydrofuran; CH;CN = acetonitrile; HOAc = acetic acid,;
DCM = dichloromethane; Lewis acids = Et,AlICI, EtAICl,, BF3, SnCls, AlICl3, Ti
25  (isopropoxide)s and TiCls. '

[017] As used herein, and unless otherwise indicated, the term “substituted” or
“substitution,” when used to describe a chemical structure or moiety, refers to a derivative of
that structure or moiety wherein one or more of its hydrogen atoms is replaced with a
substituent such as, but not limited to: alkyl, alkenyl, alkynyl, and cycloalkyl; alkoxyalkyl;
30  aroyl; halo; haloalkyl (e.g., trifluoromethyl); heterocycloalkyl; haloalkoxy (e.g.,
trifluoromethoxy); hydroxy; alkoxy; cycloalkyloxy; heterocylooxy; oxo; alkanoyl; aryl;
heteroaryl (e.g. , indolyl, imidazolyl, furyl, thienyl, thiazolyl, pyrrolidyl, pyridyl, and

4-



[017] As used herein, and unless otherw se indicated, the term
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deviations within 30%, 25%, 20%, 15%, 10%, or 5% are encompassed by the time period

indicated.

[019] If the stereochemistry of a structure or a portion thereof is not indicated, e.g., with
20  bold or dashed lines, the structure or portion thereof is to be interpreted as encompassing all
enantiomerically pure, enantiomerically enriched, diastereomerically pure, diastereomerically

enriched, and racemic mixtures of the compounds.

[020] The disclosure can be understood more fully by reference to the following
detailed description and illustrative examples, which are intended to exemplify non-limiting

25 embodiments.

4.2 Processes

[021] Provided herein are processes for the preparation of aminosulfone compounds.

In one embodiment, provided is a process for preparing an aminosulfone compound of Formula

a):



bol d or dashed lines, the structure or portion thereof is to be interpreted
as enconpassing all enantionerically pure, enantionerically enriched,

di ast er eowenr2oal3b3sspure, di astereonerically enriched, amdTrseeioesoss xt ur es
of the compounds. [020] The disclosure can be understood nore fully by
reference to the follow ng detail edgdescription and illustrative exanples,
which are intended to exenplify nontlimting enbodi nents. 4.2 Processes

[ 021] Provided herein are processes)|for Rhe preparation of am nosulfone

conpounds. In one enbodi ment, proyidey is a process for preparing an
pr a salt, solvate including a

am nosul fone conpound of Formul a
hydrat e, stereoi soner, or polynorphythereof, wherein RL and R are each
i ndependent |y hydrogen, substitutedlor ugmsubstituted (G -C6)al kyl,
substituted or unsubstituted (GLNEC*alkOXy, (§§-Cig)cycloalkyl,
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betweebysichidoalksie(yid€s)atkofpr nul a (11) and hydroxyl amine, or a salt thereof,
can occur inga solveq% such as, but not limted to, ethyl acetate, acetone,
met hy | COMMISINGIRE SIGBS Okyi et hyl et her, tetrahydrofuran, acetonitrile,

di chl or OrTEt(P?ne,regah%r&fﬂdéﬂydél@]?bﬁfﬁumm)’;O| i di none, dinmethyl formam de,
di met hyl sulfoxide, formc acid, acetic acid, and m xtures thereof. In one

enbodi nent, the solvent is acetoni t¥ile. In another enbodi nent, the sol vent
is formc acid. In another enbodi ment, khe solvent is acetic acid.

CHO (D
with hydroxylamine, or a salt thereof, to form a nitrile of Formula (III):
Rl

R2

10 CN 1),
2 reacting the nitrile of Formula (III) with LiCH,SO,CH3, to form an enamine of
Formula (IV):
R!

SOZMC
LiHN (IV); and

3) reducing the enamine of Formula (IV) to form the compound of Formula ], or a

15 salt thereof.



[023] In step (1), the reaction tenperature can be between about 100C and
about 9Q0C. In one enbodinent, the reaction tenperature is between about
650C and wbaoty/BsRE. [024] In step (1), the reaction ti FETABRYANINSEr om
about 1 to about 24 hours, depending on the reaction tenperature. In
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hexaneS at” a tenperature bet ween about 00C and
15  about 85°C for about 5 hours. In another embodiment, the reaction between the aldehyde of

Formula (IT) and hydroxylamine, or a salt thereof, occurs in formic acid at a temperature
between about 65°C and about 85°C for about 5 hours. In a further embodiment, the reaction
between the aldehyde of Formula (II) and hydroxylamine, or a salt thereof, occurs in acetic acid

at a temperature between about 65°C and about 85°C for about 5 hours.

20  [026] In step (2), the reaction between the nitrile of Formula (III) and LiCH>SO,CHj3
can occur in a solvent such as, but not limited to, diethyl ether, tetrahydrofuran, N-methyl
pyrrolidinone, MTBE, glyme, diglyme, toluene, Xylene, hexanes, and mixtures thereof. In one

embodiment, the solvent is a mixture of tetrahydrofuran and hexanes.

[027] In step (2), the reaction temperature can be between about 0°C and about 60°C.

25  In one embodiment, the reaction temperature is between about 0°C and about 25°C.

[028] In step (2), the reaction time can vary from about 1 to about 24 hours, depending
on the reaction temperature. In general, the higher the reaction temperature, the shorter is the
reaction time. In one embodiment, the reaction time is about 2 hours at a reaction temperature

between about 0°C and about 25°C.

30 [029] In another embodiment, the reaction between the nitrile of Formula (III) and
LiCH,SO,CH; occurs in tetrahydrofuran and hexanes at a temperature between about 0°C and
about 25°C for about 2 hours.



about 250C for about 2 hours.[030] The Li CH2SO2CH3 in step (2) can be

prepared by reacting dinmethylsulfone with butyllithium The reaction

bet ween dwoabitwisaassf one and butyllithium can occur in aPEDIUSRW/08306H as,

but not limted to, diethyl ether, tetrahydrofuran, N-nethyl pyrrolidinone,
n

one. oM et . AR CLEFR R (BT b AR ARG AR RRE Yt

exanes.
[ 031] vutidlithias t T reastioreipstweemadintehdsulfone and bdtyllithitn tahbetor renscloeitr at a
t enper at ure bet ween about O0C and about 200C.__ I n one enhodi ment. the

r eact Push asebiiohintitedite, diethyletheratsahydrofiram N-mistinl psoelidingneM¥BE. r eact i on
tinme ' e J4 R lto
about BRI EhETRENE HARRnARec dha Wk ULERE IKBRY clbOlLAdethe e

hi §hesolvlaet is e adkiusnof tetrpleydad furan artdiexatest ter is the reaction tinme. In one
enbodi ment, the reaction tine is about 2 hours at a reaction tenperature

bet \Aeml?bouF OPKe RAétiibisytive&DGmdiRdR]1fond aad Buglitthiinieat occubgt 4.1 CH2SO CH3
in step (2) is prepared by reacting dimethylsulfone with butyllithiumin

t et r akrepesituredetuern shoxhfes and aboqtiﬂp%r H enceepladiment, %d@%Ct&Ge‘aﬁ%fa%%ut
50C fﬁ’srbeEEQQéhtab%upB“ﬁ d d853¢koAny reducing agent known in the art for

reduci’ng an enam ne to an am ne can be used for the reduction in step (3).

I, TP SR A DB 2 P Ao

Cap 0qababbut 24NRuky, asKMdthedn @B rédtitn Satifegturaidh gefieral) e Higher thetdaedor o,
acetic acid, nethanesulfonic acid, trifluoroacetic acid,, . .
4- (t r it§mpeseteres theshppenis dhereaetion ties & orawnbrdingants thegpactiontipe isaberi 2 aci d,

nitri %ﬁ@t itaga{%a%{igﬁEei&r?pe?&h%be?v?@%f%ﬁ 6°@&ﬂdj%boﬁpg°(fﬁ xtures thereof. In one

enmbodi € acldsource 1 uoroacet1 ¢ acid. |In another enbodi nent,
the acjd.source is acetic acid. .l t her. epbodi ment . t acid source is a
m xt uﬁ@df tri f‘W&é‘&e@di"Belgcgﬁ Iéﬁbggﬁé{lﬁém Eﬁpo(% ts(grgﬁaarer(ﬂgy treeaﬁﬁggi on in
step (@RhethfBuldSiteivith BudIRBIue i tefbiffiréfrarbtid HQhndsi atrh téfipdratur€bédiween

15 about 0°C and about 5°C for about 2 hours.

[034) Any reducing agent known in the art for reducing an enamine to an amine can be
used for the reduction in step (3). In one embodiment, the reducing agent is NaBH(OAc);. In

another embodiment, the reducing agent is NaBHj.

[035] The reduction in step (3) can occur in the presence of an acid source such as, but
20  not limited to, acetic acid, methanesulfonic acid, trifluoroacetic acid, 4-(trifluoromethyl)benzoic
acid, p-toluenesulfonic acid, hydrochloric acid, nitric acid, sulfuric acid, phosphoric acid, and
mixtures thereof. In one embodiment, the acid source is trifluoroacetic acid. In another
embodiment, the acid source is acetic acid. In another embodiment, the acid source is a mixture

of trifluoroacetic acid and acetic acid.

25 [036] The reduction in step (3) can occur in a solvent such as, but not limited to, ethyl
acetate, diethyl ether, tetrahydrofuran, acetic acid, acetonitrile, N-methyl pyrrolidinone,
dimethylformamide, dimethy!l sulfoxide, hexanes, and mixtures thereof. In one embodiment,

the solvent is a mixture of tetrahydrofuran and hexanes.

[037] The reduction in step (3) can occur at a temperature between about 0°C to about
30  25°C. In one embodiment, the reduction occurs at a temperature between about 0°C to about

5°C. The reduction is generally performed until the reaction is substantially complete. In



acetate, diethyl ether, tetrahydrofuran, acetic acid, acetonitrile,
N- et hyl pyrrolidi none, dinethylformam de, dinethyl sulfoxide, hexanes, and
m xt ur es wbhenwaf30345n one enbodi nent, the solvent is a mMPKTAIS2000/005055
t etrahydrof uran and hexanes. [037] The reduction in step (3) can occur at a

- cducPfeeRARER. BRRcbl Ferriel 8ol oG L BPA Bfitepelel

r educbetweeh abaameCad byoyrasPCornmed until the reaction is substantially
conpl ete. Inanother enbodiment, the reduction is perfornmed for at |east
about [gagjour atnaore@ERRIIRheHtEthE 9EMRABN APaEp (DNQfechrd aBH BiHipeatire Hdw&dn | N One

enbodi ment , t he redyctlon in step (3) occurs at a tenperature between about
Q0C t ebas € tea®ut §7C ftrmboutl 1 howrinitetrahydrafnad apd hexanes ithe dxeseeee ¢fn t he

prgse BH and triflugroacetic.acid I aer . enhodi t he
e BR Ol Bho Bt Cacd Y PRk oRflntopu e ERSERSL ) S8 o1

50C f af a BlagiékatirelRMednmboet 0°@pdibehius @foaabi aXe in fetrahfiRofurasaice Of NaBH
4 and acetic acid. In another enbodinment, the reduction in step (3) occurs

at a hexanes it e PresencaeadNaBI andasetie acidp by anather enghodipent; the r%@ﬁign An
t et rahydr | ' oacetic acid
and aééeég i(g%ﬁ%.ﬁﬁgﬁféﬁﬁ?%P%ggégg%&{nggg ??@ftrs ﬁﬁtaﬁgg{il%&gﬁ {élp (3) forns a
sal t adtrahodiofilran @hd hexanedinathe praserctof NeBH, trifhercaebtic acid hod adeeic abiddr ol yzed
to formthe conmpound of Formula (l1). [040] The hydrolysis can occur in the

pwser[ma)(] of an RGiHckadsaket titeBudion ik lep(8) foringiatsald of Borniulh (i) suchasat i ¢
acid, 4-(trifiuoronethyl)benzoic acid, E-toluenesulfonic aci d,
&

met haberate sabtathe saliiigifurthephydrobyapd th foga the pempagdotformela@d. 9., Et2A d |
EtAld 2, BF, SnCLj, AIA3 , Ti (isopropoxide) and Tid 4) . [041] The
hydr ol[@4]s can ke bydsakyisis chy deairys the prigence phan acd carbyspiush apfbupages

i ncl ude NaOH, KOH LiOH .and . N _one enbodi,nent ...t he se source
S m%@‘%ﬁéf‘lﬁ?ﬂ@aﬁv&%@g@' ggﬂ‘i??éﬁ’fﬁw)bg?zoéc ?%ﬂ;;'é'goellltl%rlreaulg% l(\:/\/%ée%ﬁ’ about Q0C
t 0 abowthsHeOforidlaltacefidadiyarat,, andNewisasls (g OEGAIG!, BtAKCY, BReISaltly; e

bet ween about OOC to about 6Q0C. The hydrolysis is generally perforned

unbi | Alk ,rledisopropoxidelsand TAl)- al |y conplete. In one

[041] The hydrolysis can be a basic hydrolysis. Non-limiting examples of bases
include NaOH, KOH, LiOH, and Ca(OH),. In one embodiment, the base source is NaOH.

[042] The hydrolysis can occur at a temperature between about 0°C to about 80°C. In

one embodiment, the reaction occurs at a temperature between about 0°C to about 60°C. The
20  hydrolysis is generally performed until the reaction is substantially complete. In one

embodiment, the reaction is performed for at least about 1 hour at a temperature between about

0°C to about 60°C.

[043] In another embodiment, the hydrolysis occurs at a temperature between about 0°C

to about 60°C for about 1 hour in the presence of NaOH.

25  [044] The aminosulfone compounds obtained using the methods described herein may
be used in further processes to provide various compounds described in, for example, U.S.
Patent Nos. 6,667,316 and 6,692,940, the entireties of which are incorporated herein by

reference.

[045] In one embodiment, the aminosulfone compound obtained by the methods
30 provided herein is a compound of Formula (I) wherein R! and R? are both (C,-Ce)alkoxy. In

another embodiment, the aminosulfone compound obtained by the methods provided herein is a

9-



enbodi ment, the reaction is perforned for at |east about 1 hour at a

t enper at ure between about O0C to about 6C0C. [043] In another enbodi nent,
t he hydr ovp=nm/cessrs at a tenperature between about OQOECTraSa®wowds0880C f or
agou_t 1 hour in the presence of NaOH. [044] The am nosul fone conpounds

obt ai ' cr i ped | '
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Pat entamiasulfonéEmmahmdabthifedDP2the 40sthddseprevitled bereimsis afcomipouid af Bormula

compotha isEa et By abhB el A HREIR § S04 ReghioUnGah: Hdh mul o
(1) Waﬁ?tﬁé{'erﬁgodqﬁgnﬁegagxﬁg?ﬁﬂe%né %r{n@%ﬁﬁ%ﬁﬁed b e RLMeas SIERRIAE FRRtn istde

am nosul f one conpou y ods provided herein is aconmpound
01;7;15) Fg compaurd ?\f Fdrewds (1) RbemimdorR2ofR 'eandR ris (Cr-Ce)a)kaixtryand the otheooAiBr and R
enbod. t,. .t m nosul f one conpound obt ai ned by the nethods provided
gsrfaikllﬁ' '%P)E)@Mﬂﬁh HHOf Formula (1) wherein one gf Rl and R2 ig (G-C

al kox and the other of Rl_and is ( C6)al kyl. I n anot he .
ﬁnbo_di[ e, t helnpRersakadimeR, Bﬁm?ﬁaxwﬁl%@&)twy{h@%mmgu@ ghinthed
erei i S: - Eor q \ AN n i '
0y al kg SinE GO FRAAE pAlvid RN HTHA id -t UK o B R A e
enbod iettﬁmy,lanﬁﬁe.i FTheretdinpayndomay B2 usesl totflmher provide, for trampenPolin@-ethoai-ded by
using the nethods, provid herein is . . .
230 5 et PeRAL A B3 ey e By e nippisAipes inest - ogg. g e sohete
conpoyn gtef@%Ysloner Weeshft ﬁ’siﬁ%‘fﬁfeﬁﬁ)ﬁs Rh&Wh €ihefa or@Ie8dTied heeih biséwhé&ehoxy - 4-

met hoxyphenyl ) - 2- met hyl suf f onyl et hyl ] - 4- acet yl am noi soi ndol i ne-1, 3-di one,

or a %gl_t, fﬁéwﬁ;ﬁsor st ereoi sonmer thereof, using nethods known in the art
or describ el sewhere. 5. EXAMPLES 5.1

3- ETHOXY- 4-MET [ @47
3- Et hoxy-4-5|r'r\§t E%§%W'I T El\ﬁi : h%s] from Al drich Chem cal s,

511 METHOD1

15  [047] 3-Ethoxy-4-methoxybenzaldehyde (1000 g, 5.54 moles, from Aldrich Chemicals,
Milwaukee, WI) and hydroxylamine.HCI (462.5 g, 6.6 moles, from Aldrich Chemicals,
Milwaukee, WI) were charged to a 12 L three-necked flask at room temperature, followed by
the addition of acetonitrile (5 L, from Fisher Scientific, Pittsburgh, PA). The reaction mixture
was stirred at room temperature for 15-20 minutes, and a latent endotherm (~5-15°C below

20  room temperature) was observed. After the endotherm had subsided, the reaction mixture was
warmed to 65-72°C. The reaction mixture was further heated to reflux at 78-84°C. After 2-3
hours of reflux, the reaction mixture was cooled to room temperature, and added with 1 L of
deionized water. 3.5-4.0 L of acetonitrile from the reaction mixture was distilled off under
vacuum. The concentrated residue was diluted with 4 L of deionized water, and stirred at room

25  temperature for 1-2 hours. The mixture was then filtered at room temperature under vacuum.
The filtered solid was washed with 3-4 L of deionized water. The solid was dried in a tray at
30-32°C for 24-36 hours under a pressure of 100-125 mm Hg. The yield of 3-ethoxy-4-
methoxybenzonitrile was found to be 940 g (95.5%) based on 1000 g input of 3-ethoxy-4-
methoxybenzaldehyde (HPLC indicated 99.2% purity by peak area).

30
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M | waukee, W) and hydroxyl am ne. HOl (462.5 g, 6.6 noles, from Al drich
Chem cal s, M| waukee, W) were charged to a 12 L three-necked flask at room
t enper at we,20foad3bzaded by the addition of acetonitrile (PcijusteoomIsssher
Scientific, Pittsburgh, PA). The reaction m xture was stirred at room
tenperature for glbs?2 hiy and a | atent endotherm (-5-1 5C bel ow room
t enper at ur e) massg%s%er;ﬂétﬁﬁ@ er the endot herm had subsi ded, the reaction
m ;(}t ues8jas 8vvgr Jéhékn?ﬁv@ﬁ,—ﬂ&ﬁﬁxﬂ:ﬁanéthm&enﬂorﬁirﬂé wiae preparedusimtieny heatdidg t o
reflux at 78-84C.  After, 2-3 hours of reflux, the reactjon m xture S

cool edp ths ArefsArteedesenbadip Sectipit? - dRbe Ve exkent thal gpeigRITals; Wasenlases With. 5. 4. 0
L of 00t d ' )} %t di s4dq. #uf under vacuum
The cgﬁgﬁelgtg %lgt(gg&régdﬁghmgﬂﬁmwgﬁv% t WIZ ?E%}”g@ﬂojn%@géy&vat er, and

st § r r acktldxybermonitaepeasafound td g 90%2 hours. The mixture was then filtered at
room tenperature under vacuum The filtered solid was washed with 3-4 L of
dei oni zed water. The solid was dried in a tray at 30-32C for 24-36 hours
under a pressureg piy Merdgopsn Hg. The yield of 3-ethoxy-4-

met hoxybenzonitrile was tound to be 940 g (95.5% based on 1000 g input of
3- et h{048]4- et Absbivelpl Hethpye-4¢miethoxybedizenitridel was preparadrsimilatly agrozding

.5.1.2 MET 2. [ 048], Al ively, 3- - 4- et h i1ri
s DI AERPENR TP SSPe L aene et el A aeeR e ReE b on ©
514 1 aphRVvRid @die AldhdiPChasRhRMilauRed\BI)! Rk 39ad ofB lebhdxgrqri ¢ acid (from

Al drich Chem cals, M Il waukee, W?. The yield o 3_eth0);(§)(l)f)4_'

met hoxyaskoxybenzonitrite wassfornd tribe 81 %and 7970 based gn LG @@ENd 0P @40pUt Of 3-

Al ternativel - -4- J onitrile was prepared simlarly
accor 8?1@6}'?0%??@’(%%%%& ed@g%gg%%}f%g@?i n Section 5.1.1 above, except that
acetonitrile was replaced with acetic acid (from Al drich Chem cal s,

M | waukee, W). The vield of 3-ethoxv-4- nethoxyben i tri f t
be 8196 and SV MM@MM%&MT%%E%U&%%W- °
et hoxy- 4- net hox Za¥BAMENEFROM 3JEEHOX ¥4 METHOXYBENZONITRILE

2- ( 3- ETHOXY”- METHOXYPHENYLM ( METHANESULFONYL) - ETH-
52.1 METHOD1

[050] Dimethylsulfone (191.1g, 2.03 moles, from Aldrich Chemicals, Milwaukee, WI)
and tetrahydrofuran (1.65 L, from Aldrich Chemicals, Milwaukee, WI) were charged to a 12 L
three-necked flask at room temperature. The mixture was cooled to 0-5°C. n-BuLi (750 ml of

20  2.5M solution in hexanes, from Aldrich Chemicals, Milwaukee, WI) was added to the flask at a
rate such that the reaction mixture was maintained at 0-5°C. A line rinse with 150 ml
tetrahydrofuran followed. The mixture was stirred at 0-5°C for 60-70 minutes. 3-ethoxy-4-
methoxybenzonitrile (300.0 g, 1.69 moles, in 750 m! tetrahydrofuran) was then charged to the
flask at a rate such that the reaction mixture was maintained at 0-5°C . A line rinse with 300 ml

25  tetrahydrofuran followed. The mixture was stirred at 0-5°C for another 10-15 minutes. After
warming to room temperature, the reaction mixture was stirred at room temperature for 1.5-2
hours, while purged with nitrogen. NaBH, (83.1 g, 2.20 moles, from Aldrich Chemicals,
Milwaukee, WI) and 150 ml of tetrahydrofuran were then charged to the reaction mixture. The
reaction mixture was stirred at 0-5°C for 15-30 minutes. HOAc (450 ml, 7.83 moles, from

30 Fisher Scientific, Pittsburgh, PA) was charged to the flask at a rate such that the reaction
mixture was maintained at 0-5°C. The mixture was stirred at 0-5°C for an additional 2-3 hours.
The mixture was then charged with 2.25 L of NaOH (2.5N, pH 12 to 13, from Fisher Scientific,
Pittsburgh, PA), and stirred at 0-5°C for another 15-30 minutes. After warming to room
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2- YLAM NE FROM 3- ETHOXY- 4- METHOXYBENZONI TRI LE 5.2.1 METHOD 1 [ 050]

D met hyl sul fone (191. Ig, 2.03 noles, from Al drich Chem cals, MI|waukee,
W) and tworatwdozasuran (1.65 L, from Al drich Chem cal spchiiuseaaloem®ss W )
were charged to a 12 L three-necked flask at roomtenperature. The m xture
was ¢ - - Bk ' [

A dr i Sgphet, fedbaqiip st GG pbhieRlo £k Motk kBT, ARRPRIRSor 1290,

t hat hbwrsy dmahixture wastcooked wa35-40P @} andre0l Latf veaté&rGvasfadded.e The nextuvg whs 150 ni

tetrahydrofuran fol | gwed. Th I Xt ti d at 0-5C 60- 70
m nut 84t 359%?1ﬁ‘g$&/8'§-8ﬁ%%&?§@?¥x&ng{2ﬁ\°}a%§ (@G'd?%%?%sgéte der Facubmy
t et r ahy QIR soffaSwds\FAbhed WllgeﬂL tog _d%i%ﬁiz@c% @xi%lfer.atl"h@ sbRd Ga$ Hﬁ%k(i) iod?ﬂfra} he

reaction m xture was nai ntal ned at ine rinse with

t &3 r abQ-S50E€ under viaohhrowdthe yidhd ofi2 A3 wtloxwetsmethoxyphienyt)- B(BShangsubpmyireth- 10- 15

m nutes. After rmng to.ro erat ur t he reaction m,xture was

sti rrgﬂ'l%{f““rem\qg\érﬁp@?%ﬁ&zeg &?rlto/%fga-sﬁ ﬂB&?’Q,O %P?teoa*;ﬂ?tgg’&y'ﬁﬁ th nitrogen.
NaBHA nf{BbxdbéhzoRitd R (HPLESindfdatied 94, 7% plri héakla¥ea)M | waukee, W) and 150
m of tetrahydrofuran were then charged to the reaction m xture. The
reaction mxture was stirred at 0-50C for 15-30 m nutes. HOAc (450 m, 7.83
nol es, from Fi Sgi S ipr}'ébcg Pittsburgh, PA) was charged to the flask at
a rate such that” '%e ot m xture was mai ntained at 0-50C. The m xture
wag syos1ed at An&@ativaly, R(B-aleky-4anehoxyphehpliHls(methareslfinyl)ecthasylhinérie
charged with 2.25 L of NaOH $2.5N, pH 12 to 13, from Fisher Scientifjc,

Pi t t sbas grepard)simiady aedording tatheprageduregiesenikadrin Seqtiond 2 gy eexcontthat

war m Nyt o . t ' . o reflux at
Sbout TEulRoARRTRERE e ook iEr {EANIIR, & fibed BANPIMAED €1 L oc
and 3[€52} of waDihethpisuldsibed4.1Td)d SOinxholes, fras Aldritth€hernmalsgdnd 0 0- 5C over a

lod of 1.5-2 h .. Th ., fil d d
T t cremhsBioRanass Mo AiSh Ghemisa sy bt AP MA PP TEERER i | e
' ps @ E{rﬁ;yer%forléﬁggtﬁi@%s c\S@feHlﬂg‘S-lﬂaé. YLBAK 35 ml of 2.5M solution in hexanes,
2-?3-e oXYy- 4- )-1-( I

met hoxyphenyl met hanesul fonyl ) -eth- 2-yl am ne was found
t o be fidaR Aldrich6CHeMicdlsseas atied t3OR flpsk apatatofuch-tbatitbg yeagtion mixture was

et hoga?raglzngcrl] Ia% g-ll IOg’\C .( zlzx":ili'n% rlirPsgleiﬁE ﬁj m? ?étZaf'lgf/ar%%la;l ¥01P(X’Vé2f af‘he%&?&re was

stirred at 0-5°C for 80 minutes. 3-Ethoxy-4-methoxybenzonitrile (22.2 g, 125 mmoles, in 45 ml

tetrahydrofuran) was then charged to the flask at a rate such that the reaction mixture was

20  maintained at 0-5°C. A line rinse with 11 ml tetrahydrofuran followed. The mixture was
stirred at 0-5°C for another 10-15 minutes. After warming to room temperature, the reaction
mixture was stirred for another 1.5-2 hours and then transferred to a 1 L three-necked RBF
containing a suspension of NaBH, (6.1 g, 163 mmoles, from Acros) in 90 ml of tetrahydrofuran
maintained at -10-0°C. A line rinse with 11 ml tetrahydrofuran followed. The reaction mixture

25  was stirred at 0-5°C for 30 minutes. TFA (43.3 ml, 563 mmoles, from Aldrich Chemicals) was
charged to the flask at a rate such that the reaction mixture was maintained at 0-5°C. The
mixture was stirred at 0-5°C for 40 minutes and an additional 15 hours at ambient temperature.
The mixture was then charged with 22.3 ml of DI water over 5 minutes at 15-20°C. The
mixture was stirred at ambient temperature for 4 hours. Aq. NaOH (10N, 40 ml) was charged

30 to the flask over 10-15 minutes at 45-50°C. The mixture was stirred at 45-50°C for 2 hours, at
60°C for 1.5 hours, at ambient overnight and 0-5°C for 75 minutes. The mixture was clarified
at 0-5°C and the filtrate was concentrated on a Rotovap. The residual material was charged
with DI water (110 ml) and Reagent alcohol (110 ml) and stirred at 0-5°C for 2 hours. The

mixture was filtered under vacuum, and the filtered solid was washed with cold Reagent alcohol
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5.2.2 METHOD 2 [051] Alternatively,

2- ( 3- et hoxy- 4- et hoxyphenyl ) -1 - (met hanesul f onyl ) - et h- 2-yl am ne was prepared
sim | arl ywecoowaddiag to the procedure described in Secti ®1TAIS2002/00896% €,
except that trifluoroacetic acid was added together w th NaBH4, as

Qeser ! EQ%%':HD?& & B m%termg?%a%f%‘?@%n%éh%@bédt . T sotid U fited, from

em ca d tetrahydrofuran rom Al dric em ca wer e
c h ar g gieldiog 24tlhg éé}i%pkﬁﬁ(ﬁaﬁoay #me%k@may]a{lu(mthéﬁheulmnwpeth-mmI ed

to 5- .N- BuLi of 2.5M sol ut| on in hexanes, fromAldrich
Cheni iﬁ?& ‘Matﬁglggg%wp%bﬁ’lpg aa)a rate such that the reaction nixture
was mai ntained at 5-100C. Aline rinse with 11m tetrahydrofuran foll owed.

The m xture was stirred at 0-50C for 80 m nutes.
3- &t hoxy- 4- net h@@bem (22.2 g, 125 moles, in 45 n

tetra of uran .t ed to he fl as rat Su t, the
r eact H%%{]m xt urél H@V{h 'Fi %ﬁyph&nyl:fr} &’i“i%ﬁ ﬂfﬁ_th,{%ylamme
t et r akydpadpar e'arblﬁaqbﬂpwdbrdﬂi@@o fHe)ﬁSrHéteui@éesﬁﬁbddrlﬁfSeaﬁorQS Qqcaﬁo% éXeepthBat
10- 15 mnutes After” warm g to roomtenperature, the reaction m xture was

st i rr StaBtbrwasreplaeed with Na AC)affeom hi’édrl‘th ghemisalseMitwaukea, Wk Hpgteadef ked

i of NatkaRyergit R RERH AT ARTLY by ofrnt el FRve e g 1" 0
t @0r ahyateioh mlimref ol heorsBeétionix tin@ardsi snﬁemaxtd@rretewaﬁrasﬁnerfbﬁﬁzau hBus0Chtor 30

m nutes. TFA (43.3 m, 563 mmles, fromAl drlch Chem cal s) was charged to
the flreaskionvas dpenched yith NafakL. (The misfure o thandilisred yader vasywmpianddheat 0- 50C.

The Mgl W& o\ vas efsﬁ@djwil’lh Pr 3P&eibfized Vaftr N¥hE OIW%sa&'n%ﬁln'é ﬁ|503-)'$55 %(I)urs

at anbient tenperature. e mxture was then charge
wat er ubdervabuurnThe yiedd oﬁB{Z&ﬁﬁxymmethoxyphemy%b(meﬂmmadlfanylanm-brytamine

over 75 1ain Ged0%abassd ook DEmPHeF Mokl MGy PRGRE- 45. 50 oC for 2

hours, at 600C for 1.5 hours, at amnbient aovernight and 0-50C for_ 75
mldut d8541The mi Altemativiely, 2 hethoxyd-methoxmrienibid -tmethanesulfonyd) -gls2-ylamine

conce 125 e th DI water
(110 siaf P BelERRE R By T TR oL B Gl e O B ot s
The (methanesulfonyl) -eth-2-ylamine by extraction was found to be 90% based on a 50 g input of 3-

ethoxy-4-methoxybenzonitrile.

20 [055] All of the references disclosed herein are incorporated by reference in their
entireties. The embodiments described herein are intended to be merely exemplary, and those
skilled in the art will recognize, or will be able to ascertain using no more than routine
experimentation, numerous equivalents of specific compounds, materials, and procedures. All
such equivalents are considered to be within the scope of the subject matter claimed and are

25  encompassed by the appended claims.
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m xture was filtered under vacuum and the filtered solid was washed wth
col d Reagent alcohol (3 x 22 m) followed by DI water until pH of the wash
reached awoun10@303iie solid was air dried, yielding 24.1PgT(URBRNSADS06F

2- ( 3- et hoxy- 4- net hoxyphenyl ) - | - (et hanesul f onyl ) - et h-2-yl am ne (HPLC

i ndi cﬁﬁw 78% purity by peak area). 5.2.3 METHOD 3 [053] Alternatively,
2-(3- § nmet hoxyphenyl ) - 1-(nmet hanesul fonyl)-eth-2-yl am ne was

pr epar@gh$d Mhinddd¥: according to the procedure described in Section 5.2.1
above, except that NaBH4 was replaced with NaBH(OAc) 3 (from Al drich

Chem cals, M| waukee, W). Instead of NaBH4, 2.0 equiv. O NaBH(OAc) and 7.0
equi v. of tlrif| Wopwaesstforprpinngwecempeltslofiiormyula (kacti on mi xture. The
reaction mxture was stirred at roomtenperature for 12-24 hours. The
reaction was quenched with NaOH Thg mixture was then filtered under
vacuum and the filtered solid was washed with 2 L of deionized water. The
solid was dried in a tray at 50-55QC un&ér vacuum The yield of

2- ( 3- et hoxy- 4- net hoxyphenyl ) - | - ( net hapiesul f onyl ) - et h-2-yl am ne was found to
be 70% based on a 9 g input of 3- oxYy- 4- met hoxybenzonitrile. [054]

Al ternatively, 2-(3-ethoxy-4-nethoXyphenyl)-

1- (et hanesul fonyl ) - et h-2-yl am ne i solvd ed by extraction with DCM The
yi el d of 2-(3-ethoxy-4-nethhoxyphenyl < 1- ( hanesul f onyl ) - et h- 2-yl am ne
by extraction was found to be 90% based on a 50 g i nput of 3-

et hoxyr 4 satgtsbbaye) ensterebisomlee thefeéa Svhekkin R andrR? are basteindependemhyl loskrdgdner ei n
are incorporated by reference in their entireties, The e i menLs

descr PHRIHE] ef Rsabitpisg éﬁa@a)ah‘iﬂb%l%ﬁt&}l@aff é‘?@%?ﬁf‘%‘ﬁ‘if{q @n‘gﬁ%ﬁ@% r&k‘l lled in

the ardt, %élbalkﬁgﬁgaﬁi??@p((QICl\g\jcwlogﬁ(gﬁ@,ecpglkaﬁﬁertai n using no nore than

routine perime I on, "nunefous équi val’ents” of specific conpounds,
mat er icamgprisiagdhestepsedfur es. Al l such equival ents are considered to be within

o

t he scope the subject matter clajmed and are enconpassed by the appended
cl ai ms. CLA VWYS‘IC%F‘ aé‘llté‘iligrir%%ﬁ?@ul%\hﬁocess for preparing a conpound of
Formula (I): R!
R2
10 CN (111)
with LiCH,SO,CHjs, to form an enamine of Formula (IV):
Rl
R2
) N SOzMe
LiHN (IV); and

2) reducing the enamine of Formula (IV) to form the compound of Formula (I) or a
salt, solvate, or polymorph thereof.
15
2. The process of claim 1, wherein the nitrile of Formula (III) is formed by reacting

an aldehyde of Formula (II):
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or a salt, solvate, or stereoi soner thereof, wherein Rl and R2 are each

i ndependent |y hydrogen, substituted or unsubstituted (C -C 6)al kyl,

substi t utwo 20r0/03nmabst i t uted (G - C6) al koxy, (C3- C18) cyelcoaiskeu,oozwgano, or
(C3-C18)cycl oal kyl -(Ci -C 6)al koxy, conmprising the steps of: (1) reacting a
nitrile of Formula (I111) : wth Li GH2SO2CH3, to form an enam ne of Fornul a
(IV): (2) reducing the enamne of kornula (IV) to formthe conpound of
Formula (I) or a salt, solvate, or Rbr ph thereof. 2. The process of
claim1l, wherein the nitrile of fa (111) is formed by reacting an

al dehyde of Forrmula (I1):wth hyd jJlam ne, or a salt thereof. 3. The
process of claim11 or 2, wherein tifé reacti on between the al dehyde of
Formula (I1) and hydroxylam ne, or |a salt thereof, occurs in a solvent,
wherein the solvent is ethyl acetats, acefigne, nethyl ethyl ketone, diethyl
et her, tetrahydrofuran, acetonitrile, dichloronethane, chloroform N nethyl
pyr r oith hydrexylathimes onyd saltshera@f. de, di met hyl sul foxide, fornmic acid, acetic
acid, and a conbination thereof. 4. The process of any of clains 1-3,
wherein thg reacgtion . 3l F

hydr oxyl am%he, glihe%r%é;e‘?% X\fﬁglrlﬁegﬁ r Qb\ggél}}égﬂg? E?C%Hrrgé?g% h |rtﬁee %@%\ng r? fabout
100C g@pemala@ly adRgdrokylarhie, pr o satsthertofanvgusiin alsaivest, vhéreimtherselvent is

Li CH2SO2CH i s prepared by reacting Me2SO2 with n-Buli 6. The.process of any

of 5 cI gihyhacetate, agalOPE: rﬁe‘tllﬁleethga@fqr@nd‘lﬁﬁ’ty% T %@Qﬁr"g\’l@“n@ce t?‘[ieoccur sin a

sol ve iRt eRit i j : h t f N- net hyl
@fc&l%ﬁ%ﬂfaﬁﬁ,ﬁﬁf‘orgm fllt r(rjllhtgly%éhl}li/dm&{e, 8imethAttbARMAIRS dihRihy] y

pyrrolidinone, tol uene, xyl ene, hexanes, ‘or a
conbi galféxide, tfomieatid, Zcetitaeidy amdt @ sembinatioy thefeof! ai ns 1- 6, wherein the
reacti on between Me2SQ2 and n- BuLi occurs at a tenperature between about

0C and abcé)ll.Jt 2(:H%process of any of claims 1-3, wherein the reaction between the aldehyde of

Formula (IT) and hydroxylamine, or a salt thereof, occurs at a temperature between about 10°C

10  and about 90°C.

5. The process of any of claims 1-4, wherein LiCH,SO,CHj is prepared by reacting
Me,SO, with n-BuLi

6. The process of any of claims 1-5, wherein the reaction between Me,SO; and n-
BulLi occurs in a solvent, wherein the solvent is diethyl ether, tetrahydrofuran, N-methyl

15  pyrrolidinone, MTBE, glyme, diglyme, toluene, xylene, hexanes, or a combination thereof.

7. The process of any of claims 1-6, wherein the reaction between Me;SO; and n-

BuLi occurs at a temperature between about 0°C and about 20°C.

8. The process of any of claims 1-7, wherein the reaction between the nitrile of
Formula (III) and LiCH,SO,CHj3 occurs in a solvent, wherein the solvent is diethyl ether,
20 tetrahydrofuran, N-methyl pyrrolidinone, MTBE, glyme, diglyme, toluene, xylene, hexanes, or

a combination thereof.

9. The process of any of claims 1-8, wherein the reaction between the nitrile of

Formula (IIT) and LiCH,SO,CHj3 occurs at a temperature between about 0°C and about 60°C.

10. The process of any of claims 1-9, wherein the enamine of Formula (IV) is

25  reduced by NaBH(OAC)s.
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8. The process of any of clains 1-7, wherein the reaction between the
nitrile of Formula (111) and Li CH2SQ2CH3 occurs in a solvent, wherein the
sol vent iwOdnadigi4set her, tetrahydrofuran, N nethyl pyr Porits2eone;05MIBE,
glyme, diglynme, toluene, xylene, hexanes, or a conbination thereof. 9. The

process of 1Y dfheSlaldpadatl ot BRI I LAMBELRERIBVYLI e O

Formula (II'I') an occurs at a ure ween about OOC and
about r&iuoéd bl BlaBHe process of any of clainms 1-9, wherein the enam ne of
Formula (IV) is reduced by NaBH(QAc)3.11. The process of any of clains 1-9,

wherei n t he_enanine of Foynul [ i s, reduced by NaBH4.. 12. The process of
any of cl aﬁ?rs 1- Peﬂro‘iﬂ%%?éﬁ“}i’ %Wéﬂlgéduilo'. r?if‘%far%fi'éﬁ%‘?féﬁ%fn%%ﬁ a (l1v
occur g ohﬁ?l%gﬁ\/)o(fc%ﬁﬁgﬁ Qltlér)ﬁf)rfe cBoF On aiEWRERin tHE a&i81iladetic ACRE fetiBfbshifonic

met hanesu ni‘c aci uoroacetic acid, 4-(trifluor o_msf_hyl ) benzoi c
ach d, agids oiflvenesetid anid,ct-adfldpromedhyd tiehooic acidcp-doluenasnifeniaacid, hydro¢hlpiie

id, phosphori.c acid, ination thereof. 13 T f f
o1 i et i . SRbon it PR CBIrRRE Py nul & (1v) oceurs i n

a solvent, wherein the solvent is ethyl acetate, diethyl ether,

t et r ahydr ofjgr an, ThRGRéde8s i) ofatAhRMNi-12,iviRreiittiieiedidtiddydf1the extinfias ef
di met hyl f or mam de, di net hyl sul f oxi de, hexanes, or a conbination thereof.

14. ThermpuledBéxocstirsiny setveat ayhesein thezsolvgn isethyl mgetatee diglyl thebf t he enani ne
f F | .at ; ; C.
5. " THeHFafokitn oEHE BeiflaclidyRARE APhifhS) BEURERAAE Atho bR A A0 MhnedgR -

ofi 0 Foratfibadé, Ihexarks, orh@npbinstissthefecofiny of cl ai ns 1-15, wherein the salt of
Formula (1) is hydrolyzed to provide the conmpound of Formula (l1). 17. The

process of any of clains 1-16,_ wherein the hydrolysis occurs at. a
t enper at ur d4bet \R’QIPT%%%P%@)’C’%‘A%}“’&HGE%’ VQQ%@{%‘C retiuction of the enaminé of

Formula (IV) occurs at a temperature between about 0°C and about 25°C.

15.  The process of any of claims 1-14, wherein the reduction forms a salt of Formula
@)-

15 16.  The process of any of claims 1-15, wherein the salt of Formula (I) is hydrolyzed

to provide the compound of Formula (I).

17.  The process of any of claims 1-16, wherein the hydrolysis occurs at a

temperature between about 0°C and about 80°C.

18.  The process of any of claims 1-17, wherein the hydrolysis occurs in the presence

20 of a base, wherein the base is NaOH, KOH, LiOH, Ca(OH),, or a combination thereof.

19. The process of any of claims 1-18, wherein the hydrolysis occurs in the presence
of an acid, wherein the acid is trifluoroacetic acid, 4-(trifluoromethyl)benzoic acid, p-
toluenesulfonic acid, methanesulfonic acid, acetic anhydride, a Lewis acid, or a combination

thereof.
25 20. The process of any of claims 1-19, wherein R! and R? are both (C;-Cg)alkoxy.

21. The process of any of claims 1-19, wherein R' and R? are both (C1-Cg)alkyl.
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18. The process of any of clains 1-17, wherein the hydrolysis occurs in the
presence of a base, wherein the base is NaOH, KOH, LiOH Ca(OH)2 or a

conbi nat iwo 20tveBexas. 19. The process of any of clains 1PC8/USadvenaiosst he
hydrol ysis occurs in the presence of an acid, wherein the acid is
trifluoroacsgtic t i ) r iC
acid, net hggesulﬁg %ceg%lg yfa(%:%ﬁlgggn%y ﬁ%g{lﬁ%hg Eg% gn%.gi ?&;ﬁ;@ 6281(&8;1

conbi aa&tl&mthér&rf@fandmlsmec@amms of any of clainms 1-19, wherein Rl and
R2 are both (G -C 6)al koxy. 2 1. The process of any of clalrrs 1-19, wherein

Rl and R2 are bqth yl The qcesgs of ﬂa| 1-19,
wher ei n oné3of %1 ZH%QFWC*G%“ ‘gd%mé)l 5&6’9“}”‘3 liﬁ’é’f 8 R2 is
(C -Co)al kyl. 23. The process of any of clains 1-19, vvherel n Rl i s nethoxy,
and R2 is Quhoxyrhe%ﬁocewsf aﬁn@fl A9V iRkeifi bak GERlaﬁ@RZWIE(D Jalksgy of RIL

and R is (G-C6 a kox2y and the other ‘of Rl and R2 is (C3-06)cycl oal koxy.
5 and the other of R and R“ is (C;3-Ce)cycloalkoxy.
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