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RELATED APPLICATION:

[0001] This application claims the benefit of U.S. Provisional Application No.
61/394,697 filed October 19, 2010 and U.S. Provisional Application No. 61/418,334 filed
November 30, 2010, which are incorporated herein by reference in their entirety.
SUMMARY OF THE INVENTION:

[0002] This application describes compounds useful as anti-microbial agents,
including as antibacterial, disinfectant, antifungal, germicidal or antiviral agents.

[0003] One aspect of the current disclosure relates to compounds of Formula |
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wherein

wherein
T'is -Cl or -Br;
T?is hydrogen, -Cl, -Br, alkyl, heteroalkyl, -SO2R®, -COR®-, -C(=0)NHR®,
or -C(=0)OR¢;
A and B are each independently -CRR®-, -(C=0)O-, -CHz-, -SO_- or
absent;
G and E are each independently, -(C=0)-, -CR*R®-, -CH.CHa- or absent;
Dis N, -N*R?-, or —-CR?-;
each R? and R® is independently hydrogen or optionally substituted alkyl;
R®is an alkyl, aryl, heteroalkyl or heteroaryl;
Y and W are each independently -O-, -SOz-, -SO2CHa-, -SO-NR®-, -N*(R'R?)-, -
OC(=0)-, -NR°C(=0)-, -NR°C(=O)NR®-, -NR°C(=0)O-, -OC(=0)O-, -CFy-, -CHF-
, -CH(CF3)- or absent;
Qs -CH-, -CH>- or absent;



wherein Ra\ Flb Ti. )<S NTi-NDi - Z iST2orsB-d; wherein Tl is - or -Br;

T2 is hydrogen, -d, -Br, alkyl, heteroal kyl, -S021Rc, -CORc-, -C(=0)NH Rc,
- C(=0)wWoRe12/08452amd B are each independently -CRaRb-, PCTCABROH/05676H2- ,

-SO2- or absent; G and E are each independently, -(C=0)-, -CRaRb-, -CH2CH2-

or absent; Dis N, -N+Ra-, or -CRa-; each Ra and Rb is independently

hydr ogen or optionally substituted alkyl; IRc is an al kyl, aryl,

het er oal kyl or heteroaryl Y and Ware each independently -0-, -SO2-,

- S02CH?-, - - R5 CLRNNRE- |
- NR5C( =0) O- | k@?0 0- RJ(BZ%C i % %HOR?S %@QQ@Z&W (@9@ CH, -CH-
or absent; MO@%QQTP@T}QUSZMGIEOEWM is -(CHR4-0)h-,

(O O A R ST SRR enqoué@?@?»r E Al IR
1000; Vis wdmgmg,enaawl,, a|ay|1<zj -SQH, ~S03Ha sirljle bona; si ngl e bond; n is an
I nteger f romslan hisgd) froma1 é are each i ndependently 0 or an integer from
1to 3;
m, k and j are each independently 0 or an integer from 1 to 3;
R' and R? are each independently selected from the group consisting of alkyl,
aryl, heteroalkyl, and heteroaryl, each of which may be optionally substituted; or
R'and R? together with the nitrogen atom to which they are attached form a
heterocycloalkyl group, each of which may be optionally substituted;
each R®is independently hydrogen, alkyl, acyl, aryl, heteroalkyl, heteroaryl, or
heterocycloalkyl, each of which may be optionally substituted;
each R* is independently hydrogen or alkyl;
R® and R® are each independently hydrogen or alkyl;
and P is a counterion or absent;
with the provisos that (1) if Q is -CH- and V is -O- or a single bond, then V and Q are
directly attached (i.e. bonded) to each other to form, together with the other groups to
which they are attached, a cycloalkyl or a heterocycloalkyl, and (2) that compounds of
Formula | do not include 2-(dichloroamino)-2-methylpropan-1-ol, 2-(chloroamino)-2-
methylpropan-1-ol, 2-(dibromoamino)-2-methylpropan-1-ol, and 2-(bromoamino)-2-
methylpropan-1-ol. In one variation of the above formula, h is an integer of 110 5, 1 to
10, 1t0 25, 110 50 or 1 to 100. In another variation, at least two of n, m, k and j are not

0.
R& RP
W
[0004] In certain compounds of Formula |, Z is T2 andT'is Cl.
IA_E\
T-N  D-

[0005] In certain compounds of Formula I, Z is B-G and T'is Cl.

[0006] In certain compounds of Formula I, R* and RP are alkyl. In certain of these
compounds, R? and R® are both methyl. In certain compounds of Formula |, Y is -SO.-.
In other compounds of Formula |, Y is -SO,CH,-. In certain compounds of Formula |, X



R1 and R2 are each independently selected fromthe group consisting of

al kyl, aryl, heteroal kyl, and heteroaryl, each of which may be optionally
substi t utw;20rosR21andR2 t ogether with the nitrogen at orCrasSaiiobe7ohey are
attached form a heterocycl oal kyl group, each of which nay be optionally
substituted; each R3 is independently hydrogen, alkyl, acyl, aryl,

het eroal kyl, heteroaryl, or heterocycloal kyl, each of which nay be
optionally substituted; each R4 is independently hydrogen or alkyl; R5 and
R6 afeu@%@ﬁchﬁﬁ@ﬁ b F'Wu@rr%?dbéhf |ﬁlolfryér co%wbuﬁds%f%ﬁﬁu|at|ek'.§n or
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conpounds of Formula1, aln co j is 1.

I n certain conpounds of For mula I, T2 IS or H In ce brr\ﬁorrpounds of
Formula I, each his mdependen;rl—y\ an int ero om abous 1 tombout 100. In
ot her conmounds of Formula I, h I®|s aff 1 nteg r f r orfi about 1:'[10 about 30.
[ 0008] In certain conpounds,of Formu |n Whl )(\i s a single
bond and V and Q are direct tag 5’0 ded) [

h ther Xis a
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to which )acc: 3,0H HOOH they are attache forma group such asCHor a
sugar. [0010] Specific exanples of such gen ¥ds are listed below [0011]

Anot herthe%sgr% tta%ke&hr%ag%r tgrgdpsgdc%sgge rel at es té)ré:&%)ounds of Formula I A
[0010] Specific examples of such compounds are listed below.

[0011] Another aspect of the current disclosure relates to compounds of Formula |A
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Z Y X v n m PilA wherein Ra\ RI' Tl1. )(sss',A-E, N-Ti-ND - Z
IS T2orB-G; wherein Tl is -d or -Br; T2 is hydrogen, -Cd, -Br, alkyl,
het er oal kwD,20128328, - CORb-, -C(=0) NHRb, or -C(=0)0Rb; ARcans2B1a5E6€ach

i ndependently -CRaRb-, -(C=0)0-, -CH2-, -SO2- or absent; G and E are each

I ndependently, -(C=0)-, -CRaRb-, -CH2CH2- or absent; Dis N, -N+1=13-, or
-Cl=13-; each Ra and Rb is independently hydrogen or optionally substituted
al kyl; Ro is an alkyl, aryl, heteroal kyl or heteroaryl; Yis -0-, -SO2-,
-502CH2-, - GEaMRR-, -N(RLR2)-, -0C(=0)-, -NR5C(=0)-, - NR5C(=0)NR6-,
-NR5C(=0)0-, -0C(=0)0-, -CF2-, -CHF-, -CH(CF3)- or absent; Qis -CH, -CH2-
or absent; X is J{GHRAO0YBS, - (CH2- CHR4-0)h-, -(CHOR3)h-, -(CH(CH2OR3))h-,
- (CH2- CR4(0R3))I?2,

from about 1 to dpiUNBust 08 BT PSR PP R "o e
si ngl e bond; or —C(=0)OR¢;
A and B are each independently -CR?R®-, -(C=0)O-, -CHa-, -SO,- or
absent;
G and E are each independently, -(C=0)-, -CR®*R®-, -CH2CHa- or absent;
Dis N, -N*R?-, or -CR?-;
each R*and R is independently hydrogen or optionally substituted alkyl;
R®is an alkyl, aryl, heteroalkyl or heteroaryl;
Y is -O-, -SO-, -SOCHz-, -SO:NR®-, -N*(R'R?)-, -OC(=0)-, -NR°C(=0)-, -
NR°C(=0O)NR®-, -NR>C(=0)0-, -OC(=0)0O-, -CF»-, -CHF-, -CH(CF3)- or absent;
Qs -CH-, -CH>- or absent;
X is -(CHR*-O)p-, -(CH2-CHR?*-O)p-, -(CHOR?®),-, —(CH(CH20OR®))1-, -(CH2-
CR*(OR®));-, or a combination thereof;
h is independently an integer from about 1 to about 1000;
V is hydrogen, acyl, alkyl, Z, -SO3zH, -O- or a single bond;
n, m, and j are each independently 0 or an integer from 1 to 3;
R' and R? are each independently selected from the group consisting of alkyl,
aryl, heteroalkyl, and heteroaryl, each of which may be optionally substituted; or
R'and R? together with the nitrogen atom to which they are attached form a
heterocycloalkyl group, each of which may be optionally substituted;
each R®is independently hydrogen, alkyl, acyl, aryl, heteroalkyl, heteroaryl, or
heterocycloalkyl, each of which may be optionally substituted;
each R* is independently hydrogen or alkyl;
R® and R°® are each independently hydrogen or alkyl;
and P is a counterion or absent;
with the proviso that compounds of Formula (lA) do not include 2-(dichloroamino)-2-
methylpropan-1-ol, 2-(chloroamino)-2-methylpropan-1-ol, 2-(dibromoamino)-2-
methylpropan-1-ol, and 2-(bromoamino)-2-methylpropan-1-ol. In one variation of the



n, m and j are each independently O or an integer from1 to 3; Rl and R2
are each independently selected fromthe group consisting of alkyl, aryl,
het er oal kwD,20evid442¢t er oaryl , each of which may be opti omralriug2&miosd7ct ut ed;

or R1 andR2 together with the nitrogen atomto which they are attached form
a heterocycl oal kyl group, each of which may be optionally substituted; each
R3 is independently hydrogen, alkyl, acyl, aryl, heteroal kyl, heteroaryl,

or heterocycl oal kyl, each of which may be optionally substituted; each R4
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al kyl, cycloal kyl, cycl oheteroal kyl, aryl, arylal kyl, heteroal kyl,

het eroaryl or heteroaryl al kyl as defined herein, each of which nay be
optionally substituted, as defined herein. Representative exanpl es include,
but are not linmted to fornyl, acet$l, cylcohexyl carbonyl,

cycl ohexyl met hyl car bonyl , benzoyl, benzyl oxycarbonyl and the |ike. [0019]
"Acyl am no" (or alternatively "acylam do") refers to a group - NRLC(=0)R2,
where R1 and R2 are each independently hydrogen, alkyl, cycl oal kyl,

cycl oheteroal kyl, aryl, arylal kyl, heteroal kyl, heteroaryl or
heteroarylalkyl as defi ned herein each of mhlch may be optlonally
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tautonmers. Derivatives include pharmaceutically acceptabl e derivatives,
i ncl udi ng pharmaceutically acceptable salts, esters and prodrugs. [0025]
"Ef f ecti weOoannsys2irefers to the anount of a conpound t IraT/USMIE/056764
adm nistered to a subject, surface or area for treating or preventing a
m crobial infection or contam nation, is sufficient to effect such
treatment or prevention. The "effective amount” will vary depending on the
conpound, the severity of the condition causing the mcrobial infection and
the ag f e
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t he description includes i nstances where the event or circumstance occurs
and instances in which it does not. For exanple, an "optionally substituted
aryl or heteroaryl" refers to an aryl or heteroaryl group, either of which
may be substituted (as defined belo®) or not. [0033] "Pharnaceutically
acceptabl e" refers to that which is useful in preparing a pharnaceutica
conposition that is generally safe, non-toxic, and neither biologically nor
ot herwi se undesirabl e, and includes that whi ch is acceptable for veterinary
or human pharnmaceutical use. [0034] "Pharmaceutically acceptable salt”
refers to a saIt of a conpound t hat |s pharnaceutrcally acceptable and t hat



[0043] The foll ow ng abbreviations nmay al so be used: APCl: atnospheric
pressure chem cal ionization; Boc20: di-tert-butyl dicarbonate; Crpd:
conpound; wDCGM2/di2ml or onet hane, al so known as net hyl ene Pcinluseoid®se7od EA:

di i sopropyl et hyl am ne; DMF. N, N-di net hyl f ormam de; EDT: ethanedithiol; ESI:
el ectrospray ionization; EtOAc: WD 2012/054521PCT/ US2011/ 056764 et hyl
acetate; EtOH. ethanol; h: hour; HPLC. high pressure |iquid chromatography;
LCVS: hi gh pressure |iquid chromatography with mass spectroneter detector;

MeOH: Jpnok Cor?i?éuncﬁ@sa% GR KRB efeRb ‘tc?anWNﬁhe%ﬁ&ﬁfnd@%f&@H sé&ponance,

pos: p05|t|ve tetrafl uoroethylene; RT or rt: roomtenperature;
sat.: $ythoarauit asr@Aclosed hetebn.odbecompasnds Mayhe netitrall chipsged (|-mat ogr aphy.
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cases, cbhgim&8&6I Alord cﬁr’r‘él'dé'ﬁte%@@nal&‘ deLBR boRdstarkithBrefred mayté%?st as
correspondl ng brom de, carbonate, hydroxide, etc.), as well t he

part i c SlIEoISaMErs Shel a@rdo@lbtﬁ N@BISOW&{/S Hies, e} 66 1SOmMAraL @@aawglfseorw t hin
th t

ai ohi o PRPIEeRRYS AESRRN, Sinchitic ocn oty K RAPQIRA QO fibtspalfee e

met hyl ghepécal 8tryttlees d&pl((téBh@ﬂéln enrompBs\aI0 posdilble @oahigunatipis af thop@- ( 2-

G oNSERER Ges Mo 359 Flat e ERpaU uF for (B8P 88orRaticnfyplie, =5 02) )
net hyl @h@ﬁﬁ@ﬁbﬁé&l%@ﬂﬂé beaﬁ@t@fé@heﬁwwm@ya{hcﬁénmmrfﬁaﬁoﬁ&e%smenc P

ci.so 1?1 C or oam no) - 2-

net hyl PrivyERfe] %mnttﬂmncamfﬁtﬂ@dmwemn@ws@@nweﬁomdameif@ew j cZ
et oxy 2 RSRST e e R PR TR an S S stimston Lghnssp AR (3. 05) -00
ci . 1?3ymhesis techniques well known to the skilled artisan. The compounds may also exist

in several tautomeric forms including the enol form, the keto form and mixtures thereof.

Accordingly, the chemical structures depicted herein encompass all possible tautomeric

forms of the illustrated compounds. The compounds also include isotopically labeled

compounds where one or more atoms have an atomic mass different from the atomic

mass conventionally found in nature. Examples of isotopes that may be incorporated

into the compounds include, but are not limited to, 2H, °H, '*C, ™C, N, 70, ®0, "°F,

¥1p, %2p 353 and *°Cl. Compounds may exist in unsolvated forms as well as solvated

forms, including hydrated forms. In general, the neutral, charged, protonated, salt,

hydrated, solvated and N-oxide forms are within the scope of the present disclosure.

[0023] "Counterion" refers to a charged species which balances the charge on the

rest of the molecule. Examples of cationic counterions include, but are not limited to,

sodium, potassium, tetramethylammonium, and tetrabutylphosphonium. Examples of

anionic counterions include, but are not limited to, acetate, phosphate, sulfonate, and

citrate.

[0024] “Derivative” refers to salts, esters, amides, prodrugs, and tautomers of

compounds described herein, including salts of those esters, amides, prodrugs, and
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WD 2012/ 054521PCT/ US2011/ 056764 chl or o 4- ({2-[ 2- ( 2-

nmet hoxyet hoxy) et hoxy] et hanel sul fonyl)-2- net hyl but an-2-yl]am ne (38-06) -oo0
ci.N .---w0.2012/054520 / A\ HOO 2-{242-(2-{[3-(di chl or oam n@CTarS20meiobgrb4

but ane] sul f onyl | et hoxy) et hoxy] et hoxyl eth an-1-al (38-07) HO-\ \-00 NI/P"'

Cl 00 2-{242-(2-{[3-(chl oroam no)-3- nethyl

but ane] sul fonyl | et hoxy) et hoxy] et hoxyl eth an-1-al (38-08) HO\ "-o00

Ci.N .--" .0 /\\ HOO dichloro[5-({242-(2-

et hox QBN ebeﬁwiv%& h?d"@déb%irﬂ%hn@all BByt abréealér%n@eyhmnalnge (38-09)
R P Nl Clooj chloro[5-({2-][2-(2- nethoxyethoxy)ethoxy]et hanel sul Tony1) - 2-
et hyl @@atraacamsza!llsaa@qe@tqmesamg gstors ang! pradrugs Ho\Oj

2-{242
| f onyl

T e RN T L

administered to a subject, surface or area for treating or preventing a microbial infection
or contamination, is sufficient to effect such treatment or prevention. The “effective
amount” will vary depending on the compound, the severity of the condition causing the
microbial infection and the age, weight, etc., of the subject to be treated.

[0026] “Electron-withdrawing” refers to one of more atoms or functional groups which
are electronegative either through a resonance effect or an inductive effect. Examples
of such atoms and functional groups include, but are not limited to -CO,R°, -CO-, -NO,,
-SO3R®, -POsR°R®, cyano, halogen (F, Cl, Br, 1), and haloalkyl (e.g. —CFs), where R°
and R are independently H, alkyl, aryl, heteroalkyl, or heteroaryl group, as defined
herein, each of which may be optionally and independently substituted.

[0027] “Group” when used in a chemical context, refers to a chemical group, moiety or
radical.

[0028] “Halide” refers to a halogen bearing a negative charge, including fluoride,
chloride, bromide, and iodide.

[0029] *“Halo” refers to a halogen, including fluoro, chloro, bromo, and iodo.

[0030] “Heteroalkyl” refers to an alkyl group in which one or more of the carbon atoms
(and any associated hydrogen atoms) are each independently replaced with the same
or different a heteroatomic group. Heteroatoms include, but are not limited to, N, P, O,
S, etc. Heteroatomic groups include, but are not limited to, -NR°-, -O-, -S-, -PH-, -P(O)»-
, -S(0)-, -S(0)2-, and the like, where R? is defined above. The term “heteroalkyl”
includes heterocycloalkyl (a cyclic heteroalkyl group), alkyl-heterocycloalkyl (a linear or
branched aliphatic group attached to a cyclic heteroalkyl group), and the like.
Heteroalkyl groups include, but are not limited to, -OCHs, -CHOCHs, -SCH3, -
CHzSCHs, -NR°CHa, -CHNR®CHs, and the like, where R® and R® are defined above.
A heteroalkyl group comprises from 1 to about 22 carbon and hetero atoms, e.g., from 1
to 22 carbon and heteroatoms, e.g. from 1 to 12 carbon and hetero atoms, e.g., from 1
to 6 carbon and hetero atoms. A heterocycloalkyl group may also contain a charged
heteroatom or group, e.g., a quaternized ammonium group such as -N*(R)>- wherein R



C ...Nso Tci,c)) HO 2 2-{242-(2-{[4-(chl oroam no)-4- nethyl pentane]su

| f onyl | et hoxy) et hoxy] et hoxyl et han-1-al (38-12) cZ\ Pc | NHHO?2

31{[ 3- (diwbl2or20mui2mo) - 3- net hyl but ane] sul fonyl | - PCT/US2011/056764
2,5,8,11, 14, 17, 20, 23, 26, 29- decaoxahentri acontane (38-13) ciQ''"'\0)-C H3 N
ci 0 010 31 -{[3-(chl oroam no) - 3-net hyl but ane] sul fonyl I -

2,5,8, 11, 14, 17, 20, 23, 26, 29- decaoxahentri acontane (38-14) I.('0)-C H3 HO
b10 62{[ 3- (di chl oroam no) - 3- net hyl but ane] sul fonyl | -

2,5, 8, ldalkeh, &6.49e g%?ngg,getg.?’-l—%@er%@%ﬁ%%[ﬂy%gﬁgmp% i?ac@ﬂe?llg%tﬁé?%ot limited to,

i cosaoxadohexacont a -15) 1,,QE T20 cio "0 WO
2012/ 0SB ERETVES I £pe6des, iGidgZoldine hineremingo)ipgrazinteh piastidiee] sul f onyl | -

2,9, 8, birasdidihe ZPpéitain; pytrotiding® qiinbraine; f8romdpyiioiing K
bromopiperidine, N-chloropyrrolidine, N-chloropiperidine, an N,N-dialkylpyrrolidinium,
such as N,N-dimethylpyrrolidinium, a N,N-dialkylpiperidinium such as N,N-
dimethylpiperidium, and the like. The heterocycloalkyl group comprises from 3 to about
10 carbon and hetero atoms in the ring.

[0031] “Heteroaryl” refers to an aryl group in which one or more of the carbon atoms
(and any associated hydrogen atoms) are each independently replaced with the same
or different heteroatomic groups, as defined above. Heteroaryl groups include, but are
not limited to, groups derived from acridine, carbazole, carboline, cinnoline, furan,
imidazole, indazole, indole, indoline, indolizine, isobenzofuran, isochromene, isoindole,
isoindoline, isoquinoline, isothiazole, isoxazole, naphthyridine, oxadiazole, oxazole,
perimidine, phenanthridine, phenanthroline, phenazine, phthalazine, pteridine, purine,
pyran, pyrazine, pyrazole, pyridazine, pyridine, pyrimidine, pyrrole, pyrrolizine,
quinazoline, quinoline, quinolizine, quinoxaline, tetrazole, thiadiazole, thiazole,
thiophene, triazole, xanthene, and the like. A heteroaryl group comprises from 5 to
about 20 atoms, e.g., from 5 to 20 atoms, e.g. from 5 to 10 atoms.

[0032] “Optionally” means that the subsequently defined event or circumstance may
or may not occur, and that the description includes instances where the event or
circumstance occurs and instances in which it does not. For example, an “optionally
substituted aryl or heteroaryl” refers to an aryl or heteroaryl group, either of which may
be substituted (as defined below) or not.

[0033] “Pharmaceutically acceptable” refers to that which is useful in preparing a
pharmaceutical composition that is generally safe, non-toxic, and neither biologically nor
otherwise undesirable, and includes that which is acceptable for veterinary or human
pharmaceutical use.

[0034] “Pharmaceutically acceptable salt” refers to a salt of a compound that is
pharmaceutically acceptable and that possesses (or can be converted to a form that
possesses) the desired pharmacological activity of the parent compound. Such salts
include acid addition salts formed with inorganic acids such as hydrochloric acid,



| cosaoxadohexacontane (38-16) INS_ H// \\ 0 0 H3 20

93-{[ 3- (di chl oroam no) - 3- net hyl but ane] sul f onyl | -
2,5,8,11,w0,20i2/@e5223, 27, 30, 33, 36, 39, 42, 45, 48,5 PCT/US2011/056764
1, 54, 57, 60, 64, 67, 70,73, 76, 79, 82, 85, 88, 91- triacontaoxatri nonacontane
(38-17) 7 ci ,s\ d b 3 93-{[3-(chl oroam no) - 3- et hyl but ane] sul fonyl | -
2,5,8,11, 14, 17, 20, 23, 27, 30, 33, 36, 39, 42, 45, 48,5

1, 54,57, 60, 64, 67, 70,73, 76, 79, 82, 85, 88, 91- triacontaoxatri nonacont ane

(38- 18)n|y!:h‘8b‘?br\1‘rc éh(lcﬁ s(ejlfﬁrl@hc@'ﬁltrﬁpa&d(&‘ids%h%é %i@laghcﬂ"fﬂe‘ Iﬂ(e) or formed with

met hyl propyl sul fonyl) et hanol
2-(2- (@mam@aﬂiﬂa@ycmasm&h@/a@dolp@mmleﬁolfqnlq eclﬁahmzoc@ac:lgoqamphorsulfonlc

acid, citric acid, ethanesulfonic acid, fumaric acid, glucoheptonic acid, gluconic acid,
lactic acid, maleic acid, malonic acid, mandelic acid, methanesulfonic acid, 2-
napththalenesulfonic acid, oleic acid, palmitic acid, propionic acid, stearic acid, succinic
acid, tartaric acid, p-toluenesulfonic acid, trimethylacetic acid, and the like, and salts
formed when an acidic proton present in the parent compound is replaced by either a
metal ion, e.g., an alkali metal ion, an alkaline earth ion, or an aluminum ion; or
coordinates with an organic base such as diethanolamine, triethanolamine, N-
methylglucamine and the like. Also included in this definition are ammonium and
substituted or quaternized ammonium salts. Representative non-limiting lists of
pharmaceutically acceptable salts can be found in S.M. Berge et al., J. Pharma Sci.,
66(1), 1-19 (1977), and Remington: The Science and Practice of Pharmacy, R
Hendrickson, ed., 21st edition, Lippincott, Williams & Wilkins, Philadelphia, PA, (2005),
at p. 732, Table 38-5, both of which are hereby incorporated by reference herein.
[0035] “Pharmaceutically acceptable carrier” refers to a pharmaceutically acceptable
diluent, adjuvant, excipient or vehicle and the like with which a compound is combined
and/or administered.

[0036] “Pharmaceutical composition” as used herein comprises one or more
compounds of Formula | and a pharmaceutically acceptable carrier.

[0037] “Prevent”, “preventing” and “prevention” of a microbial infection refer to
reducing the risk of a subject from developing a microbial infection, or reducing the
frequency or severity of a microbial infection in a subject.

[0038] “Prodrug” and “prodrugs” refer to compounds that are rapidly transformed in
vivo to yield a compound of the Formulae describe herein, for example by hydrolysis
(chemical or enzymatic). By way of example but not limitation, one type of prodrug is
esters, for example esters derived from pharmaceutically acceptable aliphatic carboxylic
acids such as formates, acetates, propionates, butyrates, acrylates, ethylsuccinates,
and the like. Further examples of prodrugs can be found in J. Rautio et al. Prodrugs:
design and clinical applications, Nat. Rev. Drug Discov., 7, 255-270 (2008).
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N HS 3-(2-(dichloroam no)-2- nethyl propyl sul fonyl)propane-1, 2-di ol
(38-21) 7 aqg p OH 3-(2-(chloroam no)-2-

met hyl pr opol2eiddseszy| ) propane-1, 2-di ol (38-22) CI.N H \ PCI/UR01DIBS6764

4- (2-(di chl oroam no) - 2- net hyl propyl sul fonyl ) butane-1, 2,3-triol (38-23)
a.,,, 7Ca OHSOHHO 4-(2-(chloroam no)- 2-

nmet hyl propyl sul f onyl ) butane-1, 2, 3-triol (38-24) C.N HOCH S HO OH

2- (3-(di chl oroam no) - 3- net hyl butyl sul fonyl ) et hanol (38-25) 1 a 00 CH

[0039] “Protecting group” refers to a group 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 P.G.M. Wuts and T.W. Greene,
Greene’s Protective Groups in Organic Synthesis (4th Ed.), Wiley-Interscience, (2006),
and Harrison et al., Compendium of Synthetic Organic Methods, Vols. 1-8 (John Wiley
and Sons, 1971-1996). For example, representative amino protecting groups include,
but are not limited to, formyl, acetyl, trifluoroacetyl, benzyl, benzyloxycarbonyl (“CBZ”,
“Cbz”"), tert-butoxycarbonyl (“Boc”), trimethylsilyl (“TMS”), 2-trimethylsilyl-ethanesulfonyl
(*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 either acylated or alkylated such as benzyl, and trityl ethers as well
as alkyl ethers, tetrahydropyranyl ethers, trialkylsilyl ethers and allyl ethers.

[0040] “Subject” refers to humans and wild or domestic animals including, without
limitation, horses, cattle, swine, birds, dogs, cats, monotremes, and the like.

[0041] “Substituted” as in, for example, “substituted alkyl,” refers to a group, for
example an alkyl group, wherein one or more hydrogens (e.g., from 1 to 5, e.g., from 1
to 3) have been independently replaced with one or more substituents including, but not
limited to, acylamino, alkoxy, alkyl, amino, amidino, aryl, carboxyl, carbamoyl, cyano,
cycloalkyl, guanidino, halo, heteroalkyl, heteroaryl, heterocycloalkyl, hydroxyl, imidino,
imino, nitro, oxamidino, oxo, methoxamidino, sulfonamido, thio, thioamido, an electron-
withdrawing group, or a combination thereof.

[0042] “Treat”, “treating” and “treatment” of a microbial infection or contamination refer
to reducing the frequency or severity of symptoms of a microbial infection (including
eliminating them), or avoiding or reducing the chances of the occurrence of a microbial
infection, or killing or inhibiting the growth of bacteria, fungus or virus or associated
biofilm.

[0043] The following abbreviations may also be used: APCI: atmospheric pressure
chemical ionization; Boc,O: di-fert-butyl dicarbonate; Cmpd: compound; DCM:
dichloromethane, also known as methylene chloride; DIEA: diisopropylethylamine;
DMF: N,N-dimethylformamide; EDT: ethanedithiol; ESI: electrospray ionization; EtOAC:

11



2- (3-(chl oroam no)-3- nethyl butyl sul fonyl )ethanol (38-26) ci.NH\CH A co
WO 2012/ 054521PCT/ US2011/ 056764 3- (2- (di chl or oam no) - 2-

met hyl pr opol2eiddseszyl ) propane-1, 2-di ol (38-27) | N C c@CHU2Q 1103764
3-(2-(chl oroam no) - 2- net hyl propyl sul fonyl ) propane-1, 2-diol (38-28) ci.NH
0O HA 00 HO 4-(3-(dichloroam no)-3-

nmet hyl but yl sul fonyl ) butane-1, 2, 3-triol (38-29) ci |I 000H HO

4- (3-(chl oroam no) - 3- net hyl butyl sul fonyl ) butane-1,2,3-triol (38-30) I NH

ethyl acetate; EtOH: ethanol; h: hour; HPLC: high pressure liquid chromatography;
LCMS: high pressure liquid chromatography with mass spectrometer detector; MeOH:
methanol; m/z: mass to charge ratio; NMR: nuclear magnetic resonance; pos: positive;
PTFE: polytetrafluoroethylene; RT or rt: room temperature; sat.: saturated; TFA:
trifluoroacetic acid; TLC: thin layer chromatography. Other abbreviations commonly
used in the art may also be used.

[0044]
identified by name, structure, and reference number. These and other compounds may

The present application includes the compounds in Tables 1 and 2, hereby
be named or depicted with or without a particular counter ion (e.g., Na*, CI" etc.). It will
nevertheless be understood that in those cases, the associated cation and any other
salt form (e.g., the corresponding bromide, carbonate, hydroxide, etc.), as well as the
particular salt named or depicted, may also be contemplated and are within the scope of
this disclosure.

Table 1
Name (Compound Number) Structure
dichloro[1-({2-[2-(2- Q0
methoxyethoxy)ethoxy]ethane}sulfonyl)-2- Gy S\/\o/\

methylpropan-2-yllamine (38-01) !

chloro[1-({2-[2-(2-
methoxyethoxy)ethoxy]ethane}sulfonyl)-2- CI\N
methylpropan-2-yllamine (38-02) !

2-{2-[2-(2-{[2-(dichloroamino)-2-
methylpropane]sulfonyl}ethoxy)ethoxylethoxylet | Cl~

han-1-ol (38-03) Gl HOw~~_O
@]

2-{2-[2-(2-{[2-(chloroamino)-2- Q

\} /O
methylpropane]sulfonyl}ethoxy)ethoxylethoxyjet | Cl~ \S/\/\o/\

han-1-ol (38-04) o HO O
@]

dichloro[4-({2-[2-(2-
methoxyethoxy)ethoxy]ethane}sulfonyl)-2-
methylbutan-2-yllamine (38-05)

_O\/\O/ﬁ
CI\N></\S/\/O
|

/AN
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cOH /;-"\\ 00CH HO 2-(4-(dichloroam no)-4- methyl pentyl sul fonyl) et hanol
NIl A sOH 2-(4-(chloroam no)-4- nethyl pentyl sul fonyl)ethanol
(38-32) WO pu582A 3- (4- (di chl or oam no) - 4-

met hyl pentyl sul f onyl ) propane-1, 2-di ol (38-33) a Cl
3-(4-(chl oroam no)-4- nmet hyl pentyl sul fonyl ) propane-1,2-diol (38-34) a. NH
OH SOH 4-(4-(dichl oroam no)-4- nethyl pentyl sul fonyl ) butane-1, 2, 3-triol

(38-31) d -

(38-35) |

7 mCl

PCT/US2011/056764

OH0," /9 sOH

chloro[4-({2-[2-(2-
methoxyethoxy)ethoxy]ethane}sulfonyl)-2-
methylbutan-2-yllamine (38-06)

2-{2-[2-(2-{[3-(dichloroamino)-3-
methylbutane]sulfonyl}ethoxy)ethoxylethoxy}eth
an-1-ol (38-07)

0
2-{2-[2-(2-{[3-(chloroamino)-3-
methylbutane]sulfonyl}ethoxy)ethoxylethoxy}eth O\/\o/\
an-1-ol (38-08) 0

S/\/

00
dichloro[5-({2-[2-(2- O
methoxyethoxy)ethoxy]ethane}sulfonyl)-2- CI~ >4/\/3\/\

methylpentan-2-yljJamine (38-09)

chloro[5-({2-[2-(2-
methoxyethoxy)ethoxy]ethane}sulfonyl)-2-
methylpentan-2-yljJamine (38-10)

2-{2-[2-(2-{[4-(dichloroamino)-4-
methylpentane]sulfonyl}ethoxy)ethoxylethoxy}et
han-1-ol (38-11)

2-{2-[2-(2-{[4-(chloroamino)-4- ></\/\\,,O
methylpentane]sulfonyl}ethoxy)ethoxylethoxy}et | Cl~ S0
han-1-ol (38-12)

Ho/é\/o)\)

2

31-{[3-(dichloroamino)-3-
methylbutane]sulfonyl}- CI\NX/\S,G\/O);)CHs
2,5,8,11,14,17,20,23,26,29- 00
decaoxahentriacontane (38-13)
31-{[3-(chloroamino)-3-methylbutane]sulfonyl}-
2,5,8,11,14,17,20,23,26,29- C'\N%SNC’KCH@
decaoxahentriacontane (38-14) H o}
62-{[3-(dichloroamino)-3-
methylbutane]sulfonyl}- C'\NX/\S/P\/O?Z_OCHs
2,5,8,11,14,17,20,23,26,29,33,36,39,42,45,48,5 OO0

1,54,57,60-
icosaoxadohexacontane (38-15)
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OH LOH (:?? /9 SOH 4-(4-(chl oroam no) - 4-

nmet hyl pent yl sul fonyl ) butane-1, 2, 3-tri ol

(38-36) G ? NHOH LOH IR sP

11- (4- (diwbl2or2a@mizmo) - 4- et hyl pent yl sul f onyl ) undecane- PCT/US2011/056764

1,2,3,4,5,6,7,8,9, 10-decaol

(38-37) CK N Cl

c\'" IP SOH LN k-- 10

2012/ 054521PCT/ US2011/ 056764 11-(4-(chl or oam no) - 4-

nmet hyl pent yl sul f onyl ) undecane-

S. (0) _El

1,2,3,4,5,6,7,8,9, 10- decaol

(38-38) Cl

OH
WO

?N H

10 21-(4-(dichl oroam no)-4- nethyl pentyl sul fonyl) heni cosan-
62-{[3-(chloroamino)-3-methylbutane]sulfonyl}-
2,5,8,11,14,17,20,23,26,29,33,36,39,42,45,48,5 C'\N><A/sf\/o?2_o‘3“3
1,54,57,60- H R
icosaoxadohexacontane (38-16)
93-{[3-(dichloroamino)-3-
methylbutane]sulfonyl}- C'\N></\/§\:€\/O§CH3
2,5,8,11,14,17,20,23,27,30,33,36,39,42,45,48,5 al 00
1,54,57,60,64,67,70,73,76,79,82,85,88,91-
triacontaoxatrinonacontane (38-17)
93-{[3-(chloroamino)-3-methylbutane]sulfonyl}-
2,5,8,11,14,17,20,23,27,30,33,36,39,42,45,48,5 C'\N%sf\/ogc'*s

H (A

1,54,57,60,64,67,70,73,76,79,82,85,88,91-
triacontaoxatrinonacontane (38-18)

2-(2-(dichloroamino)-2-
methylpropylsulfonyl)ethanol (38-19)

o\\//o OH
ClI< S
N
Cl

2-(2-(chloroamino)-2-
methylpropylsulfonyl)ethanol (38-20)

QP M
Ciny, s
H

3-(2-(dichloroamino)-2- Q.0 OH
methylpropylsulfonyl)propane-1,2-diol (38-21) C|\N><)S’\)\/OH
¢
3-(2-(chloroamino)-2- Q,,0 OH
methylpropylsulfonyl)propane-1,2-diol (38-22) C'\NX)S/\i/OH
H
4-(2-(dichloroamino)-2- O. 0 OH

methylpropylsulfonyl)butane-1,2,3-triol (38-23)

X4
N
Cl

4-(2-(chloroamino)-2-
methylpropylsulfonyl)butane-1,2,3-triol (38-24)

HO
QP
Cixy, S OH
H
HO

2-(3-(dichloroamino)-3-
methylbutylsulfonyl)ethanol (38-25)

CI\NX/\S/\/OH

7\

al 00

2-(3-(chloroamino)-3-
methylbutylsulfonyl)ethanol (38-26)

cl ></\ OH
\H S/\/

17\
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1,2,3,4,5,6,7,8,9,10,11, 12,13, 14, 15,16, 17, 18,19 , 20-icosaol (38-39) C. N
Cl 0"40 Sc))_El 20 21-(4-(chloroam no)-4- nethyl pentyl sul fonyl ) heni cosan-
1, 2, 3, 4, 5%6,260129595210, 11, 12, 13, 14, 15, 16, 17, 18, 19 , 20-i copaduse®@3d08@%4 ci . N H

Sc, El 20 31-(4-(dichl oroam no)-4- nethyl pentyl sul fonyl)hentriacont ane-
1,2,3,4,5,6,7,8,9, 10,11, 12, 13, 14, 15, 16, 17, 18, 19
, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30-triacontaol (38-41) C. ril C 30

31- (4-(chl oroam no) -4- net hyl pentyl sul fonyl ) hentriacont ane-

1, 2, 3%, 5. BichicFodmi®)Bl, 12, 13,14, 15,16, 1718, T
20 21 AR S 25530 0N amkééwgg\\ N H Sc, B

OO0
cl HO

3-(2-(chloroamino)-2-
methylpropylsulfonyl)propane-1,2-diol (38-28) C'\N></\,s\/j/OH
H 00
HO

4-(3-(dichloroamino)-3-
methylbutylsulfonyl)butane-1,2,3-triol (38-29) C'\Nbs/j;o“

4-(3-(chloroamino)-3-
methylbutylsulfonyl)butane-1,2,3-triol (38-30) Cl\NX/\S/jCiH
0

@)
i OH
2-(4-(dichloroamino)-4- Q.0
methylpentylsulfonyl)ethanol (38-31) Cl\N></\/SV\OH
e
2-(4-(chloroamino)-4- Q.0
methylpentylsulfonyl)ethanol (38-32) Cl\N></\/\s\/\OH
H

3-(4-(dichloroamino)-4- 00
methylpentylsulfonyl)propane-1,2-diol (38-33) - ></\/\\//

3-(4-(chloroamino)-4-

OH
methylpentylsulfonyl)propane-1,2-diol (38-34) ol u\é’ov[
h OH

N
H
4-(4-(dichloroamino)-4- OH
methylpentylsulfonyl)butane-1,2,3-triol (38-35) o (i[OH
N/
Cl
4-(4-(chloroamino)-4- H
methylpentylsulfonyl)butane-1,2,3-triol (38-36) o0 0 OH
N7
11-(4-(dichloroamino)-4- Q.0
methylpentylsulfonyl)undecane- C'\NX/\/\S/\(\/\OQ—H
1,2,3,4,5,6,7,8,9,10-decaol (38-37) & 10
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30 3-(dichl oroam no)-N(2-nethoxyethyl)-N'N,3- trinethyl butan-1-am nium
chloride (38-43) NI O | N/ \ d-

3- (chl or osoi2n)osks2( 2- rret hoxyet hyl )- N, N, 3- tri met hyl but ar€TABRdMIOSETOLO] Or i de
(38-44) H I ---..... .0/ \ d- 3-(dichloroam no)-N(2-(2-(2-

met hoxyet hoxy) et hoxy) et hyI )-N, N, 3- trimethyl butan-21-am ni um 4-

nmet hyl benzenesul fonate (38-45) a Nci -00 No / \lel -03s

3-(chl oroanmino) - N-(2-(2-(2- methoxyet hoxy) et hoxy)ethyl)-N, N, 3-

tri metrAYl @UERRdaRpblilm 4- methylbenzenegul fopare (3P#6) H -00 N7\ 0
-03s 4 L1/ 056764 S
2-(3- mtg?éfg Egé - e(f%% Qél)tyl sul f onyl )elt\HyI ace at\(é/(\ga);_oﬁ)

21-(4-(dichloroamino)-4- /
methylpentylsulfonyl)henicosan- CI~ ></\/\S/\(/\09_H
1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16,17,18,19 S

,20-icosaol (38-39)

21-(4-(chloroamino)-4- Q,,0
methylpentylsulfonyl)henicosan- CI\NX/\/\S/\(/\CH_H
1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16,17,18,19 H 20

,20-icosaol (38-40)

31-(4-(dichloroamino)-4- ¥
methylpentylsulfonyl)hentriacontane- CI~ ></\/\S/\(\/\O 9—H
1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16,17,18,19 5
,20,21,22,23,24,25,26,27,28,29,30-triacontaol
(38-41)
31-(4-(chloroamino)-4- Q,,0
methylpentylsulfonyl)hentriacontane- ></\/\ /\(/\o 9_H
1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16,17,18,19
,20,21,22,23,24,25,26,27,28,29,30-triacontaol
(38-42)
3-(dichloroamino)-N-(2-methoxyethyl)-N,N,3-
trimethylbutan-1-aminium chloride (38-43) ><A /\/O
3-(chloroamino)-N-(2-methoxyethyl)-N,N,3-
trimethylbutan-1-aminium chloride (38-44) |

CI~ N+/\/o

H 7N Cl-

3-(dichloroamino)-N-(2-(2-(2- _O\/\o/\
methoxyethoxy)ethoxy)ethyl)-N,N, 3-
trimethyloutan-1-aminium 4- Cl~ ></\N+’\/O

methylbenzenesulfonate (38-45) cl dh /©/
‘O3S

3-(chloroamino)-N-(2-(2-(2- _O\/\o/\
methoxyethoxy)ethoxy)ethyl)-N,N,3- o ></\ 5
trimethylbutan-1-aminium 4- > NG

N A
methylbenzenesulfonate (38-46) H /©/
045
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a N

cC1l10
2- (3-(chl oroam no) - 3- et hyl but yl sul f onyl ) et hyl

....... "...0 /A 00

acetate (38-48) ci.

NHO

----. .W0"2012/05@21 A\ 00 3- ( 3-(di chl oroam no) - 3- net hyl beCcylusedfiongb) - 2-

hydroxypropyl
3-(3-(chl oroam no) - 3- net hyl butyl sul fonyl) - 2-

acetate (38-49) ci. N C

OH/A 0O
hydr oxypr opyl

1 NHcOH/1-2 '\ 0 00 /Lo 3-(3-(dichl oroam no) - 3-
met hyl but yl sul f onyl ) propane- 1, 2-di yl di acetate (38-51) a 1?1 Cl o

acetate (38-50)

2-(3-(dichloroamino)-3-methylbutylsulfonyl)ethyl

acetate (38-47)

Ci~
N

/,S\\
Cl (ONNO)

YO

2-(3-(chloroamino)-3-methylbutylsulfonyl)ethyl
acetate (38-48)

1\

)

O
cl ></\ 0
SN S/\/
H o)

3-(3-(dichloroamino)-3-methylbutylsulfonyl)-2-
hydroxypropy! acetate (38-49)

3-(3-(chloroamino)-3-methylbutylsulfonyl)-2-

hydroxypropyl acetate (38-50) Cl~ X
o)
/go
3-(3-(dichloroamino)-3- 0
methylbutylsulfonyl)propane-1,2-diyl diacetate
(38-51) C'\N><A,,S\\/j °
Cl OO
A
3-(3-(chloroamino)-3- O
methylbutylsulfonyl)propane-1,2-diyl diacetate - ><A 5
(38-52) N ”S“/j/
H 0 0
o)
/go

3-(dichloroamino)-N-(2-hydroxyethyl)-N,N,3-
trimethylbutan-1-aminium chloride (38-53)

3-(dichloroamino)-N-(2-hydroxyethyl)-N,N,3-
trimethylbutan-1-aminium chloride (38-54)

3-(dichloroamino)-N-(2,3-dihydroxypropyl)-
N,N,3-trimethylbutan-1-aminium chloride (38-
55)
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o /A 0 0 3-(3-(chloroam no)- 3-

nmet hyl but yl sul f onyl ) pr opane-1, 2-di yl
/o 3-(di cwbanrasusze) - N- (2- hydr oxyet h
chloride (38-53) 1 NaOHN / \ C
3- (di chl oroam no) - N- (2- hydroxyet hyl )-N, N, 3- trinethyl butan-1-am ni um

chloride (38-54) | NH N-FOH/ \ d- 3 (di ch1oroami n o)- N -
(2,3-di hyd roxyp ro pyl) - NN, 3- trirrethyl but an- 1-am ni um chl ori de (38-

252 Cﬁ: ?%?g&b@%noﬁw Y gﬂ%@ﬂg} @Bgyl )- ijgl / (r)?b/b | bty an- 1- am ni un

actate(38 52) ci. NHoI'""O0O0O
) -

di
yl)-N, N, 3- trimet hyPOWz®R0114086T6Hi um
| -

=)

chl ori Ci
HO
2-(2-(dichloroamino)-2- v
methylpropylsulfonyl)ethyl acetate (38-57) ></\S/\/\ o
2-(2-(chloroamino)-2-methylpropylsulfonyl)ethyl ¥
acetate (38-58) ></ /
2-(2-(2-(dichloroamino)-2- ></\\,/
methylpropylsulfonyl)ethoxy)ethyl acetate (38- S\/\o/\
59) O O
T
2-(2-(2-(chloroamino)-2- Q0
methylpropylsulfonyl)ethoxy)ethyl acetate (38- CI\N S\/\o/\
60) H
oj,o
2-(2-(2-(2-(dichloroamino)-2- Q0
methylpropylsulfonyl)ethoxy)ethoxy)ethyl CIsy S\/\o/\
acetate (38-61) ('] o
O/\/
/go
2-(2-(2-(2-(chloroamino)-2- QP
methylpropylsulfonyl)ethoxy)ethoxy)ethyl CI\N S\/\O/\
acetate (38-62) H
O/\/O
/go
2-{2-[2-(2-{[2-(dichloroamino)-2- QL

methylpropane]sulfonyl}ethoxy)ethoxylethoxylet | Cl~ Sv\o/\
hyl acetate (38-63) !
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ci - NCH /\ HO 2-(2-(dichl oroam no)-2- nethyl propyl sul fonyl )ethyl acetate
(38-57) a NL c 2\s/P (1:? 02.

2- (2- (chlwocarvesed21 2- met hyl propyl sul fonyl ) et hyl acet at e PC385S2@)1/056764 . N 0
2-(2-(2-(dichl oroam no)-2- nethyl propyl sul fonyl ) et hoxy) et hyl acetate (38-
59) «cl,,, T O s 0 oo 2-(2-(2-(chloroam no)-2-

nmet hyl propyl sul fonyl ) et hoxy) et hyl acetate (38- 60) c¢cI.NHO,\ ,Ps 0 C-0
2-(2-(2-(2-(dichl oroam no)-2- methyl propyl sul fonyl) et hoxy) et hoxy) et hyl

acet alle I8z }1 Ehire)-22- ( 2= (2-(2-(chiroroat ng) 52
s L R AT RS SN
hyl acetate (38-64) (\ O
@)
Oj/o

1-((1,4,7,10,13,16-hexaoxacyclooctadecan-2- Q0
o X3

yl)methylsulfonyl)-N,N-dichloro-2-methylpropan-

2-amine (38-65) iy g\
oY

1-((1,4,7,10,13,16-hexaoxacyclooctadecan-2- Q.0
yl)methylsulfonyl)-N,N-chloro-2-methylpropan- CI\N></

D-amine (38-66) N g\
o/\

o/
4-((1,4,7,10,13,16-hexaoxacyclooctadecan-2- (\o/\
yl)methylsulfonyl)-N,N-dichloro-2-methylbutan- o o
2-amine (38-67) [ j

Cli~ ></\S

| 72\

Cl O
4-((1,4,7,10,13,16-hexaoxacyclooctadecan-2- (\O/\
yl)methylsulfonyl)-N,N-chloro-2-methylbutan-2- o 0
amine (38-68) [ ]

C|\N></\

H 71\

0 0
2-(2-(2-(dichloroamino)-2- w\ P
methylpropylsulfonyl)ethoxy)ethanesulfonic acid | CI~ S o

N
(38-69) Cl HOss\j
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acet at
2-{2-]

met hyl pr opareei2skf2onyl | et hoxy) et hoxy] et hoxyl et hyl
NSO Clro,0 0,0 WD 2012/054521PCT/ US2011/ 056764

Cl
2-{2-]

nmet hyl propane] sul f onyl | et hoxy) et hoxy] et hoxyl et hyl

R1 1p

e (38-62) Q1 .NH So o0..----...... "
2-(2-{[ 2- (di chl oroam no) - 2-

2-(2-{[2-(chl oroam no) - 2-

S/ ol

, 0 AO

acet 2Ce/US2@103976€) \ \

yl ) et
o) 1+
yl ) met
ro

@y%fsch%H@yédmilﬁo\qui chioro- 2-methyi p

-2

\ -
dan-N2- am ne

H

N

(88-66) Cl N O, ,

HO4S

2-(2-(2-(2-(dichloroamino)-2-
methylpropylsulfonyl)ethoxy)ethoxy)ethanesulfo
nic acid (38-71)

S
Cli~ S\/\
) 0™

Cl

HO,s™ >0

2-(2-(2-(2-(chloroamino)-2-
methylpropylsulfonyl)ethoxy)ethoxy)ethanesulfo
nic acid (38-72)

2-(2-(2-(2-(2-(dichloroamino)-2-

methylpropylsulfonyl)ethoxy)ethoxy)ethoxy)etha | Cl~ S\/\o/\
nesulfonic acid (38-73) S (\ O
@)

SOgH
2-(2-(2-(2-(2-(chloroamino)-2- Q0
methylpropylsulfonyl)ethoxy)ethoxy)ethoxy)etha CI\N SN O/\
nesulfonic acid (38-74) H

SOzH
4-((1,4,7,10-tetraoxacyclododecan-2- o/\‘
yl)methylsulfonyl)-N,N-dichloro-2-methylbutan- ( o
2-amine (38-75) o

4-((1,4,7,10-tetraoxacyclododecan-2-
yl)methylsulfonyl)-N,N-chloro-2-methylbutan-2-
amine (38-76)

4-((1,4,7,10,13-pentaoxacyclopentadecan-2-
yl)methylsulfonyl)-N,N-dichloro-2-methylbutan-
2-amine (38-77)

20

| P

acetate (38-64) cl.NH
l-0----0 0,,0 1-((1,4,7, 10,13, 16- hexaoxacycl ooct adecan- 2-
opan; Zmapine (38-65) 0Im 7 g

et

s C

/9 s



co O (:, (:) 4-((2,4,7,10,13, 16- hexaoxacycl ooct adecan- 2-

yl ) met hyl sul fonyl ) - N, N-di chl or o- 2- net hyl but an-2-am ne (38-67) ci a N, ro-
rr-OL "cov02002/B64321((1, 4, 7,10, 13, 16- hexaoxacycl ooct adec 20TA552011/056764

yl ) met hyl sul fonyl ) - N, N-chl or o- 2- met hyl but an-2-amne (38-68) | NS Hro- r O
‘co/\ 00 0 ) 2-(2-(2-(dichloroam no)- 2-

nmet hyl propyl sul f onyl ) et hoxy) et hanesul fonic acid (38-69) CIm7 a 4, 4) Siol
HO3S) WO 2012/ 054521PCT/ US2011/ 056764 2-(2-(2-(chl or oam no) - 2-

met hy IMRT@PYIAYH i SIpEnt&3-BeYdFEtadesan-2oni ¢ aci d 5
yl)methylsulfonyl)-N,N-chioro-2-methylbutan-2- | o, ></\ S /}
amine (38-78) N R Q

H 0 0 o J
P
2-(2-(2-(2-(3-(dichloroamino)-3- Ho.5” 0
methylbutylsulfonyl)ethoxy) 3 ]
ethoxy)ethoxy)ethanesulfonic acid (38-79) C'\w></\,/s(\/o\/\o
Cl 00
2-(2-(2-(2-(3-(chloroamino)-3- Ho.5” 0
methylbutylsulfonyl)ethoxy) o ></\ 30 ]
ethoxy)ethoxy)ethanesulfonic acid (38-80) >N e
00
2-(2-(2-(3-(dichloroamino)-3- HO4S
methylbutylsulfonyl)ethoxy)ethoxy)ethanesulfoni j
¢ acid (38-81) Cl\N></\//S\\/\/O\/\O
Cl 00
2-(2-(2-(3-(chloroamino)-3- HO3S
methylbutylsulfonyl)ethoxy)ethoxy)ethanesulfoni ]
c acid (38-82) Cl\N></\/S\/\/O\/\O
H 00
2-(2-(3-(dichloroamino)-3- SO3H
methylbutylsulfonyl)ethoxy)ethanesulfonic acid C|\N></\S/\/o\)
(38-83) iy AN
2-(2-(3-(chloroamino)-3- O3H
methylbutylsulfonyl)ethoxy)ethanesulfonic acid C|\N></\S/\/o\j
(38'84) H O// \\O
2-(2-(2-(3-(dichloroamino)-3- HO~_~ O/\
gnSe)thyIbutylsuIfonyl)ethoxy)ethoxy)ethanol (38 | 4. ><AS/\/O
g O// \\O
2-(2-(2-(3-(dichloroamino)-3- HO\/\O/\
methylbutylsulfonyl)ethoxy)ethoxy)ethanol (38- o ></\ 5
86) > s
0
2-(2-(2-(3-(dichloroamino)-3- YO
methylbutylsulfonyl)ethoxy)ethoxy)ethyl acetate o
(38-87) ~"o
CI\NX/\S/\/O\)
N\
Cl 00
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(38-70

c?\4 ..

So/ H

) a NH
. -WO'"2012/0545210 Ho3s

03 S.....". ......

Scp HGBS 2-(2-(2-(2-(dichl oroam no)-2-

nmet hyl propyl sul f onyl ) et hoxy) et hoxy) et hanesul fo nic acid (38-71)
2-(2-(2-(2-(chl oroam no) - 2-
met hyl pr opyl sul fonyl ) et hoxy) et hoxy) et hanesul fo nic acid (38-72) Cl--
0 2-(2-(2-(2-(2-(dichloroam no)-2-
met hyl propyl sul f onyl ) et hoxy) et hoxy) et hoxy) et ha nesul fonic acid (38-73)

Cl d c?)/Droo soSH 2-(2-(2-(2-(2-(chl oroam no) - 2-

PCT/US2011/056764

met hyl
H 0" 4(
yl ) met

4

B @Ml U ChIRrdAm J?xy) et hoxy) et hoxy)et ha nesut f n| coaC| d (38-73)

EERE E ke

fff%gf rybmelate

It an2- am ne (38\153\ a.N
></\ /\/O\)
/,\\
i 00
dichloro[4-({2-[2-(2- O
ethoxyethoxy)ethoxy]ethane}sulfonyl)-2-
methylbutan-2-ylJamine (38-89) N ><A, \\/\/O\)
Cl
chloro[4-({2-[2-(2- SO

ethoxyethoxy)ethoxy]ethane}sulfonyl)-2-
methylbutan-2-yllamine (38-90)

></\ /\/O\)

{4-[(2-{2-[2-(tert-
butoxy)ethoxylethoxy}ethane)sulfonyl]-2-
methylbutan-2-yl}dichloroamine (38-91)

// \\

O\/\O

></\ /\/O\)

// \\

{4-[(2-{2-[2-(tert-
butoxy)ethoxylethoxy}ethane)sulfonyl]-2-
methylbutan-2-yl}dichloroamine (38-92)

4-(3-(dichloroamino)-3-
methylbutylsulfonyl)butane-1,3-diol (38-93)

Cl 00 OH OH
4-(3-(chloroamino)-3-
methylbutylsulfonyl)butane-1,3-diol (38-94) C'\N><A//S\\

i OO0 OH OH

6-(3-(dichloroamino)-3-
methylbutylsulfonyl)hexane-1,3,5-triol (38-95)

6-(3-(chloroamino)-3-
methylbutylsulfonyl)hexane-1,3,5-triol (38-96)

6-(3-(dichloroamino)-3-

methylbutylsulfonyl)hexane-1,2,3,5-tetraol (38-

97)

OH
N ></\
N S
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1Ca T-00 O0i oQii-(" 00 4-((1,4,7,10-tetraoxacycl ododecan- 2-

yl ) met hyl sul fonyl)-N, N-chl oro- 2- net hyl butan-2- amne (38-76) CI NH/--0 o
Oi o, /NO20120B4524- ((1, 4,7, 10, 13- pent aoxacycl opent adec®aTArS2011/056764

yl ) met hyl sul fonyl ) - N, N-di chl oro- 2- met hyl butan- 2-amne (38-77) CIl 000
(0----) WD 2012/ 054521PCT/ US2011/ 056764

4-((1,4,7,10, 13- pent aoxacycl opent adecan- 2-

yl ) met hyl sul fonyl ) - N, N-chl or o- 2- net hyl butan-2- amne (38-78) ci. Y NH

(Nu-) [@-(3-(chloroamino)-3- OH
methylbutylsulfonyl)hexane-1,2,3,5-tetraol (38- CI\N></\S
98) N A

1-(3-(dichl ino)-3- hyl Isulfonyl)-3-
(3-(dichloroamino)-3-methylbutylsulfonyl)-3 -~ ></\S

(2-hydroxyethoxy)propan-2-ol (38-99) N s Y o O
cl O O oH
1-(3-(chloroamino)-3-methylbutylsulfonyl)-3-(2-
hydroxyethoxy)propan-2-ol (38-100) CIs ><A/s\ o ™>~OH
H O/\O OH
N,N-dichloro-13-methyl-2,5,8,11- ></
tetraoxatetradecan-13-amine (38-101) Cl\l\ll O\/\o/\
Cl \O/\/O
N-chloro-13-methyl-2,5,8,11- ></
tetraoxatetradecan-13-amine (38-102) Iy O\/\o/\
H \O/\/O

N,N-dichloro-16-methyl-2,5,8,11,14- ></
pentaoxaheptadecan-16-amine (38-103) I~y O\/\O/\

|
Cl /O\/\O/\/O

N-chloro-16-methyl-2,5,8,11,14- ></
pentaoxaheptadecan-16-amine (38-104) CIsy O\/\o/\

H

/O\/\O/\/O

8-(dichloroamino)-8-methylnonane-1,2,3,4,5,6- OH OH OH
hexaol (38-105) CI\NW

al OH OH OH
8-(chloroamino)-8-methylnonane-1,2,3,4,5,6- H OH OH
hexaol (38-106) CIxy

H OH OH OH
8-(dichloroamino)-8-methylnonane-1,2,3,4,5- H OH
pentaol (38-107) CI\NW

Cl OH OH OH
8-(chloroamino)-8-methylnonane-1,2,3,4,5- H OH
pentaol (38-108) CI\NW

H OH OH OH
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[AAo 0 0 0 O 2-(2-(2-(2-(3-(dichloroam no)-3- nethyl butyl sul fonyl) et hoxy)
et hoxy) et hoxy) et hanesul fonic acid (38-79) C T ci,, H®BS./.\",.0..1 00

2- (2- (2- (\MO@81uskd20r oam no) - 3- net hyl but yl sul f onyl ) et hoP¢X/US2011/056764

et hoxy) et hoxy) et hanesul fonic acid (38-80) Nci. H HO03S ...--.."...0 ...)
0o) /A co 2-(2-(2-(3-(dichloroam no)- 3-

nmet hyl but yl sul f onyl ) et hoxy) et hoxy) et hanesul foni ¢ acid (38-81) ci.N61 H
03S Qo) /A 00 2-(2-(2-(3-(chl oroam no) - 3-

met hyIGUE YTl dienytoapiAg3) et hoxy) et hanesyrfoni @ acid (38-82) ci. N'H

Ho3s Ofethyibutylsulfonyl)hexane-2,3,4,5-tetraol (38- N—Cl
109) {8\"0 OH
OH
Cl\f\ll></\/ls\\ OH
Cl O O oH
1,6-bis(3-(chloroamino)-3- Cl,
methylbutylsulfonyl)hexane-2,3,4,5-tetraol (38- H
110) Q.9 OH
OH
Cl\N></\,/S\\ OH
H O O oH
299-{[3-(dichloroamino)-3-
methylbutane]sulfonyl}- C'\NX/\,/S\\’%\/OE'S
3,6,9,12,15,18,21,24,27,30,33,36,39,42,45,48,5 al OO0

1,54,57,60,63,66,69,72,75,78,81,84,87,90,93,9
6,99,102,105,108,111,114,117,120,123,126,12
9,132,135,138,141,144,147,150,153,156,159,1
62,165,168,171,174,177,180,183,186,189,192,
195,198,201,204,207,210,213,216,219,222,225
,228,231,234,237,240,243,246,249,252,255,25
8,261,264,267,270,273,276,279,282,285,288,2
91,294,297-nonanonacontaoxa299n-1-ol (38-
111)
299-{[3-(chloroamino)-3-methylbutane]sulfonyl}-
3,6,9,12,15,18,21,24,27,30,33,36,39,42,45,48,5 C'\NX/\,S\*\/OEE'
1,54,57,60,63,66,69,72,75,78,81,84,87,90,93,9 H O
6,99,102,105,108,111,114,117,120,123,126,12
9,132,135,138,141,144,147,150,153,156,159,1
62,165,168,171,174,177,180,183,186,189,192,
195,198,201,204,207,210,213,216,219,222,225
,228,231,234,237,240,243,246,249,252,255,25
8,261,264,267,270,273,276,279,282,285,288,2
91,294,297-nonanonacontaoxa299n-1-ol (38-
112)

301-{[3-(dichloroamino)-3-

methylbutane]sulfonyl}- ></\,/ \\’%\/OESH?’
2,5,8,11,14,17,20,23,26,29,32,35,38,41,44,47,5
0,53,56,59,62,65,68,71,74,77,80,83,86,89,92,9
5,98,101,104,107,110,113,116,119,122,125,12
8,131,134,137,140,143,146,149,152,155,158,1
61,164,167,170,173,176,179,182,185,188,191,
194,197,200,203,206,209,212,215,218,221,224
,227,230,233,236,239,242,245,248,251,254,25
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I\ A co 2-(2-(3-(dichloroam no)- 3-

nmet hyl but yl sul f onyl )et hoxy) et hanesul fonic acid (38-83)'
"\\ 00 2-(2-(3-(chl oroam no) - 3PCT/US2011/056764
met hyl butyl suI fonyl) et hoxy) et hanesul fonic acid(38-84) 1IN H

"--) /A 0 0 2-(2-(2-(3-(dichl oroam no)- 3-

so3H c.

. 0..

rret hyI
cC,
rret hyI

WO.2012/05¢521. ")

but yI suI fonyl) et hoxy) et hoxy) et hanol
.-0/;;\ 00

ci.,, a

2-(2-(2-(3-(dichl oroam no) - 3-

%@ @ §@6‘25§ SUD 78] EA0ERY 264 BaT D!
90,298,296,299-1000xa301ne (38-113)

so3H
(38- 85) ci 1?1 Cl HO c)/
(38-—86) ci,NHHO

2,5,8,11,14,17,20,23,26,29,32,35,38,41,44,47,5
0,53,56,59,62,65,68,71,74,77,80,83,86,89,92,9

5,98,101,104,107,110,113,116,119,122,125,12

8,131,134,137,140,143,146,149,152,155,158,1

61,164,167,170,173,176,179,182,185,188,191,

194,197,200,203,206,209,212,215,218,221,224
,227,230,233,236,239,242,245,248,251,254,25

7,260,263,266,269,272,275,278,281,284,287,2

90,298,296,299-1000xa301ne (38-114)

301-{[3-(chloroamino)-3-methylbutane]sulfonyl}-

></\ A~_ 0} CHj

// \\ 100

299-{[3-(dibromoamino)-3-
methylbutane]sulfonyl}-
3,6,9,12,15,18,21,24,27,30,33,36,39,42,45,48,5
1,54,57,60,63,66,69,72,75,78,81,84,87,90,93,9
6,99,102,105,108,111,114,117,120,123,126,12
9,132,135,138,141,144,147,150,153,156,159,1
62,165,168,171,174,177,180,183,186,189,192,
195,198,201,204,207,210,213,216,219,222,225
,228,231,234,237,240,243,246,249,252,255,25
8,261,264,267,270,273,276,279,282,285,288,2
91,294,297-nonanonacontaoxa299n-1-ol (38-
115)

Br\N></\S)(/\/O)—H

| 71\

Br o0

3,6,9,12,15,18,21,24,27,30,33,36,39,42,45,48,5
1,54,57,60,63,66,69,72,75,78,81,84,87,90,93,9
6,99,102,105,108,111,114,117,120,123,126,12
9,132,135,138,141,144,147,150,153,156,159,1
62,165,168,171,174,177,180,183,186,189,192,
195,198,201,204,207,210,213,216,219,222,225
,228,231,234,237,240,243,246,249,252,255,25
8,261,264,267,270,273,276,279,282,285,288,2
91,294,297-nonanonacontaoxa299n-1-ol (38-
116)

299-{[3-(bromoamino)-3-methylbutane]sulfonyl}-

Br\N></\S)(/\/O)—H

1\

OO0

T

301-{[3-(dibromoamino)-3-
methylbutane]sulfonyl}-
2,5,8,11,14,17,20,23,26,29,32,35,38,41,44,47 .5
0,53,56,59,62,65,68,71,74,77,80,83,86,89,92,9
5,98,101,104,107,110,113,116,119,122,125,12
8,131,134,137,140,143,146,149,152,155,158,1
61,164,167,170,173,176,179,182,185,188,191,
194,197,200,203,206,209,212,215,218,221,224
,227,230,233,236,239,242,245,248,251,254,25
7,260,263,266,269,272,275,278,281,284,287,2
90,293,296,299-1000xa301ne (38-117)

></\ %\/OfCHs

// \\
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[ A co 2-(2-(2-(3-(dichloroam no)-3-

met hyl but yl sul f onyl ) et hoxy) et hoxy) et hyl acetate (38-87) ci ci 00

ceemm L T WOoa012/053524 A 00 WO 2012/ 054521PCT/ US2011/ 0567 @€ T/US2011/056764
2-(2-(2-(3-(chl oroam no)-3- nethyl butyl sul fonyl ) et hoxy) et hoxy) et hyl acetate

(38-88) I NHo 00 co) /1-'\ O 'O dichloro[4-({2-][2-(2-
et hoxyet hoxy) et hoxy] et hanel sul fonyl)-2- net hyl butan-2-yl]Jamne (38-89) ci N
& (:)0 cO) /A 00 chloro[4-({2-[2-(2-

et hoxy SOATALIFE BB ) AR (ERY R LT Sny et YT RyTan- 2-yT] am ne (38-90) | Cl.
N H -0‘%,5,8,-1'1:1-4,1?,20,-23','26,99,3@%5;:?8, 48975 Br\Ng{A/s\ SR
0,53,56,59,62,65,68,71,74,77,80,83,86,89,92,9 H o0
5,98,101,104,107,110,113,116,119,122,125,12
8,131,134,137,140,143,146,149,152,155,158,1
61,164,167,170,173,176,179,182,185,188,191,
194,197,200,203,206,209,212,215,218,221,224
,227,230,233,236,239,242,245,248,251,254,25
7,260,263,266,269,272,275,278,281,284,287,2
90,293,296,299-1000xa301ne (38-118)
dichloro({4-[(2-{2-[2-(2-{[3-(dichloroamino)-3- ></\
methylbutane]sulfonyl}ethoxy)ethoxylethoxy}eth Cl~

ane)sulfonyl]-2-methylbutan-2-yl})amine (38- | 0 0
119)
CI~ ></\ A~ 01—
’}l //S\\ 3
o] o
chloro({4-[(2-{2-[2-(2-{[3-(chloroamino)-3- ></\
methylbutane]sulfonyl}ethoxy)ethoxylethoxy}eth CIsN 8
ane)sulfonyl]-2-methylbutan-2-yl})amine (38- H O 0
120)
C|\N></\S,€\/o)3—
75\
H 00
dichloro[4-(32-{[3-(dichloroamino)-3-
methylbutane]sulfonyl}- Ci~ ></\,s\
3,6,9,12,15,18,21,24,27,30- & 00
decaoxadotriacontane-1-sulfonyl)-2-
methylbutan-2-ylJamine (38-121) Cl\N></\S/€\/O)1O
77\
a 0o
chloro[4-(32-{[3-(chloroamino)-3-
methylbutane]sulfonyl}- G~ ></\/s\
3,6,9,12,15,18,21,24,27,30- H 00
decaoxadotriacontane-1-sulfonyl)-2-
methylbutan-2-ylJamine (38-122) C'\NX/\ I~ O
7x\}
N Y 10
dichloro[4-(302-{[3-(dichloroamino)-3-
methylbutane]sulfonyl}- Cl~ ></\,/s\\

3,6,9,12,15,18,21,24,27,30,33,36,39,42,45,48,5 & ole)
1,54,57,60,63,66,69,72,75,78,81,84,87,90,93,9

6,99,102,105,108,111,114,117,120,123,126,12 C|\N></\S’NO)—
9,132,135,138,141,144,147,150,153,156,159, 1 ! Y 100
62,165,168,171,174,177,180,183,186,189,192,

195,198,201,204,207,210,213,216,219,222,225
,228,231,234,237,240,243,246,249,252,255,25

26



{4-[(2-{242- (tertbutoxy)ethoxy]ethoxyl et hane) sul fony1] - 2-
nmet hyl but an- 2-yl | di chl oroam ne (38-91) ci. Il ci /A 00 oo .o0)
{4-[ (2- { 20-20t2¢05832ut oxYy) et hoxy] et hoxyl et hane) sul f ony1] - P€T/US2011/056764
met hyI but an-2-yl | di chI oroam ne (38-92) CI.NH/A co
00 .) 00 4-(3-(dichloroam no)-3-
rret hyI butyl sulfonyl)but ane-1,3-diol (38-93) a 1 N 00OHOH
4- (3-(chl oroam no) - 3- net hyl butyl sul fonyl ) butane-1,3-diol (38-94) a NHO

?géo; >g%§d§ié§4ﬂ§m 95@@%@5 2579 S5 b8 b irygml :I:ZJJI) ! g”y' yhexane-T1,3,5-Triol
- 95)) - 3-
met hyl %ng afnogW/'I freqn 81%35‘" Lél (38-96) CIN H 0 OOHOHCH

chloro[4-(302-{[3-(chloroamino)-3- ></\

methylbutane]sulfonyl}- CIxy s
3,6,9,12,15,18,21,24,27,30,33,36,39,42,45,48,5 H 00
1,54,57,60,63,66,69,72,75,78,81,84,87,90,93,9
6,99,102,105,108,111,114,117,120,123,126,12 ></\ %\/O?—‘
9,132,135,138,141,144,147,150,153,156,159,1 ’/\\ 100

62,165,168,171,174,177,180,183,186,189,192,
195,198,201,204,207,210,213,216,219,222,225
,228,231,234,237,240,243,246,249,252,255,25
8,261,264,267,270,273,276,279,282,285,288,2
91,294,297,300-1000xa302ne-1-sulfonyl)-2-
methylbutan-2-ylJamine (38-124)
dibromo({4-[(2-{2-[2-(2-{[3-(dibromoamino)-3- ></\
methylbutane]sulfonyl}ethoxy)ethoxylethoxy}eth Br~

ane)sulfonyl]-2-methylbutan-2-yl})amine (38- b ks
125)
Br~ ></\ I~ 01—
’}l //S\\ 3
Br
bromo({4-[(2-{2-[2-(2-{[3-(bromoamino)-3- ></\
methylbutane]sulfonyl}ethoxy)ethoxylethoxy}eth Br~ 8:
ane)sulfonyl]-2-methylbutan-2-yl})amine (38- H O 0
126)
e X O
H //S\\ 3
dibromol[4-(32-{[3-(dibromoamino)-3-
methylbutane]sulfonyl}- Br\N><A/ -
3,6,9,12,15,18,21,24,27,30- Br 00
decaoxadotriacontane-1-sulfonyl)-2-
methylbutan-2-ylJamine (38-127) Br\NX/\S/%\/OK
7\
Br o
bromo[4-(32-{[3-(bromoamino)-3-
methylbutane]sulfonyl}- Br\N></\,,S\
3,6,9,12,15,18,21,24,27,30- H 00
decaoxadotriacontane-1-sulfonyl)-2-
methylbutan-2-ylJamine (38-128) Br\N></\ %\/0?1?‘
7\
o)
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6- ( 3- (di chl oroam no) - 3- net hyl butyl sul fonyl ) hexane-1, 2, 3,5-tetraol (38- 97)
a 1?1 C OH 000HOHOH WD 2012/ 054521PCT/ US2011/ 056764 6- ( 3- (chl or oam no) - 3-
met hyl butwb=012A6m3eh ) hexane-1, 2, 3,5-tetraol (38- 98) ci POHUS201M05YGOHOHOH
1- (3- (di chl or oam no) - 3- net hyl but yl sul fonyl ) -3- (2-hydroxyet hoxy) pr opan- 2- ol
(38-99) ci 01 y 00 OH OH 1-(3-(chloroam no)-3-nethyl butyl sul fonyl)-3-(2-
hydr oxyet hoxy) propan-2-ol (38-100) Nci. H K Y.o 00 CH CH

N, N-di chl oro-13-net hy1-2,5,8,11- tetraoxatetradecan-13-amne (38-101) ci, T
dibromol[4-(302-{[3-(dibromoamino)-3-
methylbutane]sulfonyl}-
3,6,9,12,15,18,21,24,27,30,33,36,39,42,45,48,5 Br
1,54,57,60,63,66,69,72,75,78,81,84,87,90,93,9
6,99,102,105,108,111,114,117,120,123,126,12
9,132,135,138,141,144,147,150,153,156,159,1 ! % 100
62,165,168,171,174,177,180,183,186,189,192,
195,198,201,204,207,210,213,216,219,222,225
,228,231,234,237,240,243,246,249,252,255,25
8,261,264,267,270,273,276,279,282,285,288,2
91,294,297,300-1000xa302ne-1-sulfonyl)-2-
methylbutan-2-ylJamine (38-129)
bromo[4-(302-{[3-(bromoamino)-3-
methylbutane]sulfonyl}-
3,6,9,12,15,18,21,24,27,30,33,36,39,42,45,48,5
1,54,57,60,63,66,69,72,75,78,81,84,87,90,93,9
6,99,102,105,108,111,114,117,120,123,126,12
9,132,135,138,141,144,147,150,153,156,159,1
62,165,168,171,174,177,180,183,186,189,192,
195,198,201,204,207,210,213,216,219,222,225
,228,231,234,237,240,243,246,249,252,255,25
8,261,264,267,270,273,276,279,282,285,288,2
91,294,297,300-1000xa302ne-1-sulfonyl)-2-
methylbutan-2-yllamine (38-130)
136-{[3-(dichloroamino)-3-
methylbutane]sulfonyl}- \ S 46
2,5,8,11,14,17,20,23,26,29,32,35,38,41,44,47,5 Cl o O
0,53,56,59,62,65,68,71,74,77,80,83,86,89,92,9
5,98,101,104,107,110,113,116,119,122,125,12
8,131,134-pentatetracontaoxai36ne (38-131)
136-{[3-(chloroamino)-3-methylbutane]sulfonyl}-
2,5,8,11,14,17,20,23,26,29,32,35,38,41,44,47,5
0,53,56,59,62,65,68,71,74,77,80,83,86,89,92,9
5,98,101,104,107,110,113,116,119,122,125,12
8,131,134-pentatetracontaoxai36ne (38-132)
N-(2-butoxyethyl)-3-(dichloroamino)-N,N,3-
trimethylbutan-1-aminium chloride (38-133)

C|\N></\//S\:O€\/oj:6

o)

T

CI~ ></\l(ill+/\/o\j

’\'l /\
Cl
N-(2-butoxyethyl)-3-(chloroamino)-N,N,3- cl J
trimethylbutan-1-aminium chloride (38-134 )
y ( ) C|\H></\/N</\/o
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Cl oo
N H

N-chl oro-16-nethyl-2,5, 8,11, 14-
00.0 Oc)

N C
hexaol

N-chl oro-13-nethyl-2,5,8,11-

0 o0 N, Ndichloro-16-nethyl-2,5,8, 11, 14-
pent aoxahwptatasad?d 16- am ne (38-103) | NI

OH OH OH OH OH OH
(38-106) ci.N

Cl

000 Oc) PCT/US2011/056764

pent aoxahept adecan- 16- am ne (38-104)
8- (di chl or oam no) - 8- et hyl nonane-1, 2, 3, 4,5, 6- hexaol

3-(dichloroamino)-N-(2-(hexyloxy)ethyl)-N,N,3-
trimethylbutan-1-aminium 4-
methylbenzenesulfonate (38-135)

Cl\N></\N+/\jO/\>
(IDI /\

3-(chloroamino)-N-(2-(hexyloxy)ethyl)-N,N,3-
trimethylbutan-1-aminium 4-
methylbenzenesulfonate (38-136)

Cl\N></\N+/\/\O/\j
H /' \

3-(dichloroamino)-N-(3-methoxypropyl)-N,N,3-

trimethylbutan-1-aminium chloride (38-137) Cl\’ﬂ NN
& /\

3-(chloroamino)-N-(3-methoxypropyl)-N,N,3- Cl-

trimethylbutan-1-aminium chloride (38-138) CI~ NG
H /\

1-(3-(dichloroamino)-3-methylbutylsulfonyl)-3-
(2-(2-methoxyethoxy)ethoxy)propan-2-ol (38-
139)

CIN ></\ PO NN
’\Il //S\\/\/\O OM
Cl O O OH

1-(3-(chloroamino)-3-methylbutylsulfonyl)-3-(2-
(2-methoxyethoxy)ethoxy)propan-2-ol (38-140)

CIN ></\ P O NN
N d,s\\o/\(;\o oM

2-((3-(dichloroamino)-3- o—
methylbutylsulfonyl)methyl)-6-
methoxytetrahydro-2H-pyran-3,4,5-triol (38-141) ></\,,s\\ OH
°nd oH
2-((3-(chloroamino)-3- o—
methylbutylsulfonyl)methyl)-6- 0
methoxytetrahydro-2H-pyran-3,4,5-triol (38-142) Cl\N></\, OH
H e} X
HO  OH

2-((3-(dichloroamino)-3-
methylbutylsulfonyl)methyl)-6-
(hydroxymethyl)tetrahydro-2H-pyran-3,4,5-triol
(38-143)

29

t et raoxat etradecan- 13- am ne (38-102) 1

N H

(38-105) C.
8- (chl or oam no) - 8- net hyl nonane-1, 2, 3, 4, 5, 6-



H
I

(38- 109) O. NI

NI

OH OH OCH 8-(di chl oroam no) - 8- net hyl nonane-1, 2, 3, 4, 5- pent aol
OH OH OH 8- (chl oroam no) - 8- net hyl nonane-1, 2, 3, 4, 5- pent aol
(38-108) vgRMotd/054520H OH OH WD 2012/ 054521PCT/ US2011/ 0B6TAS2011/056764

1, 6- bi s(3-(di chl oroam no) - 3- net hyl butyl sul fonyl ) hexane-2, 3, 4, 5-tetraol

d

ad d, \ ,Nci

1,6-bis(3-(chloroam no)-3- d

---VRipOH\SCH ,0H0 0 OH

(38-107)

2-((3-(chloroamino)-3-
methylbutylsulfonyl)methyl)-6-
(hydroxymethyl)tetrahydro-2H-pyran-3,4,5-triol
(38-144)

OH
3-(3-(dichloroamino)-3- OH
methylbutylsulfonyl)butane-1,2,4-triol (38-145) | ><A

N poy OH
Cl 00 OH
3-(3-(chloroamino)-3- OH
methylbutylsulfonyl)butane-1,2,4-triol (38-146) | ></\
~N Py OH
H 0 O OH
13-{[3-(dichloroamino)-3-
methylbutane]sulfonyl}-2,5,8,11- Cl\“.‘ ,/3\\/\/0\/\0/\
tetraoxatridecane (38-147) Cl 0 o0
13-{[3-(chloroamino)-3-methylbutane]sulfonyl}-
2,5,8,11-tetraoxatridecane (38-148) Ciny ,;,\\/\/O\/\o/\
H 0 o7 ~O
3-(dichloroamino)-N-(3-hydroxypropyl)-N,3- |
dimethylbutane-1-sulfonamide (38-149) C'\N></\/S\IN\/\/OH
Cl 00
3-(chloroamino)-N-(3-hydroxypropyl)-N,3- ></\ |
dimethylbutane-1-sulfonamide (38-150) CIsy /S\/N\/\/OH
H /N
00
3-(dichloroamino)-N-(3-hydroxypropyl)-N,N,3-
trimethylbutan-1-aminium (38-151) C'\NX/\/N(\/\OH
cl
3-(chloroamino)-N-(3-hydroxypropyl)-N,N, 3-
trimethylbutan-1-aminium (38-152) C'\HX/\/N(\/\OH
4-(dichloroamino)-N-(2-methoxyethyl)-4- H
methylpentanamide (38-153) Cl\’.“ N™0Me
cl 0
4-(chloroamino)-N-(2-methoxyethyl)-4- H
methylpentanamide (38-154) C'\H Nome
0
4-(dichloroamino)-N-(2-methoxyethyl)-N,4- |
dimethylpentanamide (38-155) C'\N></ﬁ(N\/\OMe
|
cl 0
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met hyl but yl sul f onyl ) hexane-2, 3,4,5-tetraol (38- 1 10) ...... 7 Ho O CH
"'o,--1 SOH CA.N ,A(rOH H 0 0 OH 299{[ 3-(dichl oroam no) - 3-
met hyl butwoepsuisismyl } - CmT PCT/US2011/056764

3,6,9,12, 15, 18, 21, 24, 27, 30, 33, 36, 39, 42, 45,48,5 C

4-(chloroamino)-N-(2-methoxyethyl)-N,4-
dimethylpentanamide (38-156)

|

N-(3-(dichloroamino)-3-methylbutyl)-3-
methoxypropanamide (38-157)

0
CI\NX/\HEK/\OMG
Cl

N-(3-(chloroamino)-3-methylbutyl)-3-
methoxypropanamide (38-158)

H H

16-(dichloroamino)-N-(2-(dichloroamino)-2-
methylpropyl)-N,N,13,16-tetramethyl-12-oxo-
3,6,9-trioxa-13-azaheptadecan-1-aminium
chloride (38-159)

\/
CI\N></\Nj\/\O/\/O\/\O/\,N+\/
! I
Cl

cr

16-(chloroamino)-N-(2-(chloroamino)-2-
methylpropyl)-N,N,13,16-tetramethyl-12-oxo-
3,6,9-trioxa-13-azaheptadecan-1-aminium
chloride (38-160)

cr

(0]
\/
CI\N></\N J\/\O/\/O\/\O/\/NK/
H |

2-hydroxyethyl 3-(dichloroamino)-3-
methylbutylcarbamate (38-161)

Cl \N></\Nio/\/OH
o i

2-hydroxyethyl 3-(chloroamino)-3-
methylbutylcarbamate (38-162)

CI\N></\NiO/\/OH
H H

3-(dichloroamino)-3-methylbutyl 2-
hydroxyethylcarbamate (38-163)

Cl \NX/\OJLH ~~_-OH
Cl

3-(chloroamino)-3-methylbutyl 2-
hydroxyethylcarbamate (38-164)

N,N-dichloro-5-fluoro-7-(2-methoxyethoxy)-2-
methylheptan-2-amine (38-165)

N-chloro-5-fluoro-7-(2-methoxyethoxy)-2-
methylheptan-2-amine (38-166)

N,N-dichloro-5,5-difluoro-7-(2-methoxyethoxy)-
2-methylheptan-2-amine (38-167)
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6 '0 1,54,57,60,63, 66,69, 72,75, 78, 81, 84, 87, 90, 93,9

6, 99, 102, 105, 108, 111, 114, 117, 120, 123, 126, 12

9, 132, 135y02812108452144, 147, 150, 153, 156, 159, 1 PCT/US2011/056764
62, 165, 168, 171, 174, 177, 180, 183, 186, 189, 192,

195, 198, 201, 204, 207, 210, 213, 216, 219, 222, 225

, 228, 231, 234, 237, 240, 243, 246, 249, 252, 255, 25

8, 261, 264, 267, 270, 273, 276, 279, 282, 285, 288, 2

N-chloro-5,5-difluoro-7-(2-methoxyethoxy)-2-
methylheptan-2-amine (38-168)

F F
N,N-dichloro-7-(2-methoxyethoxy)-2-methyl-5-
(trifluoromethyl)heptan-2-amine (38-169) Cl\“.‘ O~"oMe
cl CFs
N-chloro-7-(2-methoxyethoxy)-2-methyl-5-
(trifluoromethyl)heptan-2-amine (38-170) CIsy O~"omMe
H CFs
3-(dichloroamino)-3-methylbutan-1-ol (38-171) - ></\
N OH
Cl
-(chl ino)-3-methyl -1-0l (38-172
3-(chloroamino)-3-methylbutan-1-ol (38 ) Cl\N></\o|_|
H

4-(dichloroamino)-4-methylpentan-1-ol (38-173)

4-(chloroamino)-4-methylpentan-1-ol (38-174)

Cl~ OH
N
H
Table 2
Name (Compound No.) Structure
1-chloro-3-(2-methoxyethyl)-2,2,5,5- Q
tetramethylimidazolidin-4-one (39-01) \O/\/

N
XN\C

1-chloro-3-(2-hydroxyethyl)-2,2,5,5-
tetramethylimidazolidin-4-one (39-02)

o)
HO/\/N>\\{7
)< Ng

1-chloro-3-(2-(2-hydroxyethoxy)ethyl)-2,2,5,5-
tetramethylimidazolidin-4-one (39-03)

HO 0
\/\O/\/NS \(7
)(N\m

1-chloro-3-(2-(2-(2-
methoxyethoxy)ethoxy)ethyl)-2,2,5,5-
tetramethylimidazolidin-4-one (39-04)

AN
0™\ _o o
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91, 294, 297- nonanonacont aoxa299n- 1- 01 ( 38- 111)

299-{[ 3- (chl or oam no) - 3- et hyl but ane] sul fonyl | -

3, 6,9, 12,Wb,208/345224, 27, 30, 33, 36, 39, 42, 45, 48,5 PCT/US2011/056764
1, 54, 57, 60, 63, 66, 69, 72,75, 78,81, 84,87,90,93,9 INH 00
/,"\k....(D)-101-0-1 6,99, 102, 105, 108, 111, 114, 117, 120, 123, 126, 12

9, 132, 135, 138, 141, 144, 147, 150, 153, 156, 159, 1

1-bromo-3-(2-(2-(2- N\

methoxyethoxy)ethoxy)ethyl)-2,2,5,5- M NN Q
tetramethylimidazolidin-4-one (39-05) O/\/NS {*N

“Br
1-chloro-3-(2-(2-(2- HO™\_ o o
hydroxyethoxy)ethoxy)ethyl)-2,2,5,5- \/\O
tetramethylimidazolidin-4-one (39-06) Y

~Cl
1-bromo-3-(2-(2-(2- HO o 5
hydroxyethoxy)ethoxy)ethyl)-2,2,5,5- A
tetramethylimidazolidin-4-one (39-07) O™\ N !

“Br
1-chloro-3-(2-(2-(2- -\
ethoxyethoxy)ethoxy)ethyl)-2,2,5,5- O/\/O\/\ Q
tetramethylimidazolidin-4-one (39-08) O/\/N

N\

)< cl

1-bromo-3-(2-(2-(2- -\
ethoxyethoxy)ethoxy)ethyl)-2,2,5,5- O/\/O\/\ Q
tetramethylimidazolidin-4-one (39-09) O/\/N

N«

X Br

2-(2-(2-(3-chloro-2,2,4, 4-tetramethyl-5- o
oxoimidazolidin-1-yl)ethoxy)ethoxy)ethyl /Z(
acetate (39-10) O/\/o\/\ 0

3-(2-(2-(2-tert-butoxyethoxy)ethoxy)ethyl)-1- ><
chloro-2,2,5,5-tetramethylimidazolidin-4-one

(39-11) NN R
O/\/N {
)< ~cl
1-chloro-2,2,5,5-tetramethyl-3-(2,5,8,11- O
tetraoxatridecan-13-yl)imidazolidin-4-one (39-
12) 0™\ -0 Q
AN
O/\/N
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62, 165, 168, 171, 174, 177, 180, 183, 186, 189, 192,
195, 198, 201, 204, 207, 210, 213, 216, 219, 222, 225

, 228, 231,\¥B2023843240, 243, 246, 249, 252, 255, 25 PCT/US2011/056764
8, 261, 264, 267, 270, 273, 276, 279, 282, 285, 288, 2
91, 294, 297- nonanonacont aoxa299n- 1- ol ( 38- 112)
3011[ 3- (di chl or oam no) - 3-
1-bromo-2,2,5,5-tetramethyl-3-(2,5,8,11-
tetraoxatridecan-13-yl)imidazolidin-4-one (39-
13) Sl NIG! Q

1-chloro-3-(2-(2-(2-(2-
hydroxyethoxy)ethoxy)ethoxy)ethyl)-2,2,5,5-
tetramethylimidazolidin-4-one (39-14)

1-bromo-3-(2-(2-(2-(2-
hydroxyethoxy)ethoxy)ethoxy)ethyl)-2,2,5,5-
tetramethylimidazolidin-4-one (39-15)

1-chloro-3-(2,5,8,11,14-pentaoxahexadecan-

16-y1)-2,2,5,5-tetramethylimidazolidin-4-one \/\o/
(39-16) 0"\ -0 O
\/\o
)< ~ci
1-bromo-3-(2,5,8,11,14-pentaoxahexadecan-
16-y1)-2,2,5,5-tetramethylimidazolidin-4-one \/\o/
(39-17) 0™\ 0o o

1-chloro-2,2,5,5-tetramethyl-3-
(2,5,8,11,14,17-hexaoxanonadecan-19-
yl)imidazolidin-4-one (39-18)
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C m QO0)-CH3 nethyl butane]sulfonyll- T -\ |oo

2,5,8,11, 14, 17, 20, 23, 26, 29, 32,35, 38,41,44,47,5 A '0 o

0, 53, 56, b8peR1BB488, 71, 74, 77, 80, 83, 86, 89, 92,9 PCT/US2011/056764
5,98, 101, 104, 107, 110, 113, 116, 119, 122, 125, 12

8, 131, 134, 137, 140, 143, 146, 149, 152, 155, 158, 1

1-bromo-2,2,5,5-tetramethyl-3- O
(2,5,8,11,14,17-hexaoxanonadecan-19- ( \/\o/\/
yl)imidazolidin-4-one (39-19) 0o N o
N >\\(7
O™y !
“Br
1-bromo-3-(2,5,8,11,14,17,20,23,26,29- o)
decaoxahentriacontan-31-y1)-2,2,5,5- ( \/\o/\/
tetramethylimidazolidin-4-one (39-20) o} SN o
) O/\,N%NF
)< I
1-bromo-3-(2,5,8,11,14,17,20,23,26,29- O\/\
decaoxahentriacontan-31-yl)-2,2,5,5- ( o
tetramethylimidazolidin-4-one (39-21) 0 05)\/\ \ 0
5 O/\’N !
X “Br
11-chloro-3- @)
(2,5,8,11,14,17,20,23,26,29,32,35,38,41, ( \/\O/\/
44,47,50,53,56,59-icosaoxahenhexacontan- O(/\’CX/\ EN 0
61-yl)-2,2,5,5-tetramethylimidazolidin-4-one D >\<
(39-22) NN
“Cl

1-bromo-3- o)
(2,5,8,11,14,17,20,23,26,29,32,35,38,41,44,4 ( \/\O/\/o
7,50,53,56,59-icosaoxahenhexacontan-61-yl)- o(’\/ox/\ N 0
2,2,5,5-tetramethylimidazolidin-4-one (39-23)

1-chloro-3- o)
(2,5,8,11,14,17,20,23,26,29,32,35,38,41,44,4 ( \/\o/\/
7,50,53,56,59,62,65,68,71,74,77,80,83,86,89- 0

o)
N oQ
triacontaoxahennonacontan-91-y1)-2,2,5,5- (’\/Cx/\ >\ <

tetramethylimidazolidin-4-one (39-24) 25 0T\
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61, 164, 167, 170, 173,176, 179, 182, 185, 188, 191,

194, 197, 200, 203, 206, 209, 212, 215, 218, 221, 224

, 227, 230,280 23643239, 242, 245, 248, 251, 254, 25 WO PCT/US2011/056764
2012/ 054521PCT/ US2011/ 056764 7, 260, 263, 266, 269, 272, 275, 278, 281, 284, 287, 2
90, 293, 296, 299- 1000xa301ne (38-113)

3011[ 3- (chl or oam no) - 3- net hyl but ane] sul fony1} -

2.5,8, 11,14, 17, 20, 23, 26, 29, 32, 35, 38, 41, 44, 47,5
8, 131, ’
): § al,t\\’ A 3}\#_
'8’ 21 224 25 0O
227 23gramsl f, T\

0, 53, 58,5823 05, 68, /J. 74, 77,80, 83,86, 897 9Z 9
61, 164
%K%, 180)251. 254 25 N-
7. 260,263, 266, 269, 272 275. 278, 281, 284, 287.2 INH 0 0 Al )z%ie Broo
3 DOS di-bronpam
T=Chioro-3-[2-(12-12-(2- (0
O

5,98, 1 , J{j N
4%%3 14 413 AN
194, 197300
90, 29’! 2906 _299- 1000xa301ne (38- 11A\ 2
methoxyethoxy)ethoxy]ethane}sulfonyl)ethyl]-

2,2,5,5-tetramethylimidazolidin-4-one (39-26)

1-chloro-3-(2,3-dihydroxypropyl)-2,2,5,5- OH Q
tetramethylimidazolidin-4-one (39-27) //«/ >\\(7

1-chloro-2,2,5,5-tetramethyl-3-(2,3,4- OH o

trihydroxybutyl)imidazolidin-4-one (39-28) <?”éii |

1-chloro-2,2,5,5-tetramethyl-3-(2,3,4,5- H oH O
tetrahydroxypentyl)imidazolidin-4-one (39-29) > <

3,3'-(2,2'-(ethane-1,2-diylbis(oxy))bis(ethane- N\
2,1-diyl))bis(1-chloro-2,2,5,5-

o O
o O «/ )\(7
tetramethylimidazolidin-4-one) (39-30) M N

3,3'-(2,2'-(ethane-1,2-diylbis(oxy))bis(ethane- /N
2,1-diyl))bis(1-bromo-2,2,5,5-

o O
0 M~
0
tetramethylimidazolidin-4-one) (39-31) )81\ N

3,3'-(2,2'-(2,2'-oxybis(ethane-2,1- //\o
diyl)bis(oxy))bis(ethane-2,1-diyl))bis(1-chloro- o O O%

2,2,5,5-tetramethylimidazolidin-4-one) (39-32) % N
) -
0O
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met hyl but ane] sul fonyl | - 3,6, 9, 12, 15, 18, 21, 24, 27, 30, 33, 36, 39, 42,45,48,5 Br N
1B /;-?\ 00 100 1, 54,57, 60, 63, 66, 69, 72, 75, 78, 81, 84, 87,90, 93,9

6, 99, 102,WO02p0B43211, 114, 117, 120, 123, 126, 12 PCT/US2011/056764

9,132, 135, 138, 141, 144, 147, 150, 153, 156, 159, 1

62, 165, 168, 171, 174,177, 180, 183, 186, 189, 192,

195, 198, 201, 204, 207, 210, 213, 216, 219, 222, 225

, 228, 231, 234, 237, 240, 243, 246, 249, 252, 255, 25

3,3-(2,2-(2,2-oxybis(elhane-2,1- [

diyl)bis(oxy))bis(ethane-2,1-diyl))bis(1-bromo- o © §\>< -Br

2,2,5,5-tetramethylimidazolidin-4-one) (39-33) )(m /) So N
N

1-chloro-3-[14-(3-chloro-2,2,4,4-tetramethyl-5- O:‘ !
oxoimidazolidin-1-yl)-3,6,9,12- //\O
tetraoxatetradecan-1-yl]-2,2,5,5- o O N XN ~|
tetramethylimidazolidin-4-one (39-34) >(U\N/> g

/N—F o

cl
1-bromo-3-[14-(3-chloro-2,2,4,4-tetramethyl-5- Q
oxoimidazolidin-1-yl)-3,6,9,12- //\O >—\/
tetraoxatetradecan-1-yl]-2,2,5,5- O N  N~g,
tetramethylimidazolidin-4-one (39-35) )(a j </ X

N o)
/N7/\ o/

Br
1-chloro-3-[17-(3-chloro-2,2,4,4-tetramethyl-5- O:, ‘
oxoimidazolidin-1-y1)-3,6,9,12,15- r\o)
pentaoxaheptadecan-1-yl]-2,2,5,5- o © 2 </N)<N\C|
tetramethylimidazolidin-4-one (39-36) MN)

o)
,N7/\ N

Cl
1-bromo-3-[17-(3-chloro-2,2,4,4-tetramethyl-5- Q
oxoimidazolidin-1-y1)-3,6,9,12,15- (/\O) \>—\/

pentaoxaheptadecan-1-yl]-2,2,5,5- O 2 N N~g,
tetramethylimidazolidin-4-one (39-37) )(i /7 S </ X
N o)

1-chloro-3-[21-(3-chloro-2,2,4,4-tetramethyl-5- Q
oxoimidazolidin-1-yl)-3,6,9,12,15,19- r\o) ?—F
hexaoxahenicosan-1-yl]-2,2,5,5- o © 3 NN~
tetramethylimidazolidin-4-one (39-38) MN) S <o/ X
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8, 261, 264, 267, 270, 273, 276, 279, 282, 285, 288, 2

91, 294, 297- nonanonacont aoxa299n- 1- 01 ( 38- 115)

299{ [ 3- ( bwormommsmiz) - 3- met hyl but ane] sul fonyl | - PCT/US2011/056764
3,6,9, 12, 15, 18, 21, 24, 27, 30, 33, 36, 39, 42, 45, 48,5

1, 54, 57, 60, 63, 66, 69, 72,75, 78, 81, 84,87,90,93,9 BrNH/A 0 0 4-0)-H 100
6, 99, 102, 105, 108, 111, 114, 117, 120, 123, 126, 12

9, 132, 135, 138, 141, 144, 147, 150, 153, 156, 159, 1

62, 1651168 mbl3{Z1 B-&H16rd- 82,4 83ett 8Pt oL P2 Q
oxoimidazolidin-1-y1)-3,6,9,12,15,19- ) §—\/

hexaoxahenicosan-1-yl]-2,2,5,5- 0 3 N _N~g,
tetramethylimidazolidin-4-one (39-39) )(ﬁ ) S </ X
N O

1-chloro-3-[23-(3-chloro-2,2,4,4-tetramethyl-5- Q
oxoimidazolidin-1-yl)-3,6,9,12,15,18,21- ) >—\/
heptaoxatricosan-1-yl]-2,2,5,5- o © 4 </N)<N\C|
tetramethylimidazolidin-4-one (39-40) MNJ
o)
,N7/\ o
Cl
1-bromo-3-[23-(3-chloro-2,2,4,4-tetramethyl-5- Q
oxoimidazolidin-1-y1)-3,6,9,12,15,18,21- ™) ?—F

heptaoxatricosan-1-yl]-2,2,5,5- O, 4 N N5,
tetramethylimidazolidin-4-one (39-41) )ﬂ /7 </)<
0

2-(2-(2-(3-chloro-2,2,4,4-tetramethyl-5- HOsS ™\ -0 o
oxoimidazolidin-1- 5
yl)ethoxy)ethoxy)ethanesulfonic acid (39-42) /\/Nj N(

Ne]
2-(2-(2-(3-ch|qro-2,2,4,4-tetramethyl-5- HO3S™ N\ g o
oxoimidazolidin-1- AN
yl)ethoxy)ethoxy)ethanesulfonic acid (39-43) O™\ |

“Br
2-(2-(2-(2-(3-chloro-2,2,4,4-tetramethyl-5- O"\_0 o
oxoimidazolidin-1- S M 1N (
yl)ethoxy)ethoxy)ethoxy)ethanesulfonic acid /\/N N
(39-44) HO4S )( “cl
2-(2-(2-(2-(3-thoro-2,2,4,4-tetramethyl-5- 0" \_0o o
oxoimidazolidin-1- AN N <
yl)ethoxy)ethoxy)ethoxy)ethanesulfonic acid O/\/N N
(39-45) HO3S X e
14-(3-chloro-2,2,4,4-tetramethyl-5- N0 o
oxoimidazolidin-1-yl)-3,6,9,12- o \/\O >\ <
tetraoxatetradecane-1-sulfonic acid (39-46) N\ /\/N N

SO5H “cl
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195, 198, 201, 204, 207, 210, 213, 216, 219, 222, 225
, 228, 231, 234, 237, 240, 243, 246, 249, 252, 255, 25

100

8, 261, 264v00R¥1208@52273, 276, 279, 282, 285, 288, 2 PCT/US2011/056764

91, 294, 297- nonanonacont aoxa299n- 1- ol ( 38- 116)

3011[ 3- (di br onoam no) - 3- met hyl but ane] sul fonyll- Br NI is\ 4-0)-C H3
14-(3-chloro-2,2,4,4-tetramethyl-5- 0"\ _0o o
oxoimidazolidin-1-yl)-3,6,9,12- K/o N >\<
tetraoxatetradecane-1-sulfonic acid (39-47) NS N !

SOsH “Br
17-(3-chloro-2,2,4,4-tetramethyl-5- O™\ -0 0
oxoimidazolidin-1-y1)-3,6,9,12,15- K/o \/\O )\(,
pentaoxaheptadecane-1-sulfonic acid (39-48) \/\O /\/N N
“cl
HO5S
17-(3-chloro-2,2,4,4-tetramethyl-5- O"\_0o o
oxoimidazolidin-1-y1)-3,6,9,12,15- K/o N
pentaoxaheptadecane-1-sulfonic acid (39-49) NS Ny \
O “Br
HO4S
1-chloro-4-(2-(2-(2- O
methoxyethoxy)ethoxy)ethoxy)-2,2,6,6- [ 1
tetramethylpiperidine (39-50) O 0 N—ClI
O
1-bromo-4-(2-(2-(2- 0
methoxyethoxy)ethoxy)ethoxy)-2,2,6,6- [ \L
tetramethylpiperidine (39-51) o © —Br
Lo
1-chloro-4-(2-(2-(2- 0
methoxyethoxy)ethoxy)ethylsulfonyl)-2,2,6,6- [ I
tetramethylpiperidine (39-52) 0o S N—Cl
/O\) ° ‘(\3
1-bromo-4-(2-(2-(2-
methoxyethoxy)ethoxy)ethylsulfonyl)-2,2,6,6- [ I
tetramethylpiperidine (39-53) O\) o’§ N—Br
7~
4-(2,5,8,11-tetraoxatridecan-13-yloxy)-1- ~o @)
chloro-2,2,6,6-tetramethylpiperidine (39-54) [ I
H o © N—ClI
o)
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2,5,8,11, 14, 17, 20, 23, 26, 29, 32, 35, 38, 41, 44, 47,5 Br

0, 53, 56, 59, 62, 65, 68, 71, 74, 77, 80, 83, 86, 89, 92,9

IO OI

5,98, 101,wO04p 4210, 113, 116, 119, 122, 125, 12 PCT/US2011/056764
8,131, 134, 137, 140, 143, 146, 149, 152, 155, 158, 1
61, 164, 167, 170, 173,176, 179, 182, 185, 188, 191,
194, 197, 200, 203, 206, 209, 212, 215, 218, 221, 224
, 227, 230, 233, 236, 239, 242, 245, 248, 251, 254, 25
7, 260, 2003, %88 146 ag{Ariddard TRy iRy)-184, 28] ~Z B, 293,29 EZW- T000xa301ne
(38- 11 ftomo-2,2,6,6-tetramethylpiperidine (39-55) ? [ I
H o © —Br
o)
2-(2-(2-(2-(1-chloro-2,2,6,6- sor°
tetramethylpiperidin-4- 3 [ \L
yloxy)ethoxy)ethoxy)ethoxy)ethanesulfonic S o O N—Cl
acid (39-56) o
2-(2-(2-(2-(1-bromo-2,2,6,6- so.1°
tetramethylpiperidin-4- 3 [ \L
yloxy)ethoxy)ethoxy)ethoxy)ethanesulfonic \ o © N—Br
acid (39-57) o
2-(2-(2-(1-chloro-2,2,6,6-tetramethylpiperidin- 0
4-yloxy)ethoxy)ethoxy)ethanol (39-58) [ \L
o © N—Cl
Ho\)
2-(2-(2-(1-bromo-2,2,6,6-tetramethylpiperidin- 0
4-yloxy)ethoxy)ethoxy)ethanol (39-59) [ \L
o © N—Br
Ho\)
2-(2-(2-(1-chloro-2,2,6,6-tetramethylpiperidin- 0
4-yloxy)ethoxy)ethoxy)ethanesulfonic acid [ \L
(39-60) o "o N—Cl
HOSS\)
2-(2-(2-(1-bromo-2,2,6,6-tetramethylpiperidin- 0
4-yloxy)ethoxy)ethoxy)ethanesulfonic acid [ \L
(39-61) o © —Br
Ho3s\)
2-(2-(2-(1-chloro-2,2,6,6-tetramethylpiperidin- 0
4-ylsulfonyl)ethoxy)ethoxy)ethanol (39-62) [ 1
J s N—Cl
HO o)
2-(2-(2-(1-bromo-2,2,6,6-tetramethylpiperidin- o)
4-ylsulfonyl)ethoxy)ethoxy)ethanol (39-63) 1
\j O/’ﬁ N—Br
HO o)
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3011[ 3- (br onoar ni no) - 3- net hyl but ane] sul fonyl | 2,5, 8, 11, 14, 17, 20, 23, 26, 29, 32,
35, 38, 41,%0,2412/6542153, 56, 59, 62, 65, 68, 71, 74, 77, 80, 83, 86, 88TAB2@™1/056764

5,98, 101, 104, 107, 110, 113, 116, 119, 122, 125, 12

8,131, 134, 137, 140, 143, 146, 149, 152, 155, 158, 1

61, 164, 167, 170,173, 176, 179, 182, 185, 188, 191,

194, 197, 200, 203, 206, 209, 212, 215, 218, 221, 224

227, 73063382 »h—’yél?@%;/éﬁa;yﬂréiﬂfoé gNZBAT25 o
7, 260, é@égﬁg?@\? g-mzfz_%na _%éﬁ, glgT 3’32 287, 2 991\293, 296, 299- 1000xa301ne
(38-118) 0", ? 13 100 CI>N" o
dichloro({4-[(2-{242-(2-{[3-(di chl oroani no) -
met hyl but ane] sul f onyl | et hoxy) et hoxy] et hoxyl et
ane) sul fony1] - 2- et hyl but an- 2-yl f | ar ni ne| ( 38- ﬁ@ CGN21lci ci Fi|f C
/[ 0\, O0-(-\ 00 O O OH
3-chloro-4-((2,3- 0
dihydroxypropylsulfonyl)methyl)-4- o K
methyloxazolidin-2-one (39-65) N P o
0 O OH
3-chloro-4-methyl-4-((2,3,4- o)
trinydroxybutylsulfonyl)methyl)oxazolidin-2- Cl~ )k
one (39-66) N P
/t/ OH
//S\\/\/K/OH
0 O OH
3-chloro-4-[({2-[2-(2-
hydroxyethoxy)ethoxylethane}sulfonyl)methyl] | -, _ i
-4-methyl-1,3-oxazolidin-2-one (39-67) Ni o HO
/\/O\/\O]
ke
3-chloro-4-[({2-[2-(2- o)
methoxyethoxy)ethoxylethane}sulfonyl)methyl | -, )J\
J-4-methyl-1,3-oxazolidin-2-one (39-68) N), P /o]
//S\\/\/Ov\o
00
3-chloro-4-methyl-4-[(2,5,8,11- o)
tetraoxatridecane- Cl~ X
13-sulfonyl)methyl]-1,3-oxazolidin-2-one (39- N P NP
69) ﬁ ]
//S\\/\/Ov\o
00
3-chloro-4-{[(2-{2-[2-(2- o)
hydroxyethoxy)ethoxy]ethoxy}ethane)sulfonyl] Cl\NJ\O
thyl}-4-methyl-1,3- lidin-2- 39-70 \‘ /
methyl}-4-methy oxazolidin-2-one ( ) HO/\/O]
//S\\/\/OV\O
00
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o) 3

IS\ 00

chloro({4-[(2-{242-(2-{[3-(chl oroam no) - 3-
nmet hyl but ane] sul f onyl | et hoxy) et hoxy] et hoxyl et h
ane) sul f onQ2pr2Asuet hyl but an-2-yl fl arni ne (38- 120) | N BFC®iushh11/056764H

-ft-0) 3 dichloro[4-(32-{[3-(dichloroam no)- 3-

met hyl but ane] sul fonyl I - 3,6,9, 12, 15, 18, 21, 24, 27, 30-
decaoxadotri acont ane- 1-sul fonyl) - 2- net hyl but an-2-yl ] am ne (38-121)

1 ci

ci,, Tci
2-{2-[2-(2-{[(3-chloro-4-methyl-2-0x0-1,3- 0
oxazolidin-4- c AN
yl)methane]sulfonyl}ethoxy)ethoxylethoxy}eth N P A~O
ane-1-sulfonic acid (39-71) ﬁ HO5S ]
//S\\/\/OV\O
0 O
3-chloro-4-{[(2-{2-[2-(2-{[(3-chloro-4-methyl-2- [of
oxo0-1,3-oxazolidin-4- Os /A[N
yl)methane]sulfonyl}ethoxy)ethoxy]ethoxyleth | i o >=O
ane)sulfonyljmethyl}-4-methyl-1,3-oxazolidin- N P k/oo
2-0ne (39-72) ﬁ ]
,/S\\/\/O\/\O
0 O
3-chloro-4-((2-(2- 0
hydroxyethoxy)ethoxy)methyl)-4- o= jV/O\/\O/\/OH
methyloxazolidin-2-one (39-73) CllN

4-chloro-1-(2-hydroxyethyl)-3,3-
dimethylpiperazine-2,5-dione

(39-74)
H{N\m
¢)
4-chloro-1-(2-(2-(2- 0
methoxyethoxy)ethoxy)ethyl)-3,3- O\/\O/\/O\/\NM
dimethylpiperazine-2,5-dione (39-75) N
“cl
¢)
4-chloro-1-(2,3-dihydroxypropyl)-3,3- 0
dimethylpiperazine-2,5-dione (39-76) HO\CNM
H( cl
4-chloro-3,3-dimethyl-1-(2,3,4- 0
trihydroxybutyl)piperazine-2,5-dione (39-77) f’“w
H( Cl
1-chloro-3-(2-(2-(2-
methoxyethoxy)ethoxy)ethyl)-5,5- N Q
dimethylimidazolidine-2,4-dione (39-78) o/\/Ny\(f
7Nl
o)
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/ 0,0s\ ,, 0'o -()) 10 chloro[4-(32{[3-(chloroam no)- 3-

nmet hyl but ane] sul fonyl | - 3,6, 9, 12, 15, 18, 21, 24, 27, 30-

decaoxadovoizavastame- 1- sul f onyl) - 2- net hyl but an- 2-yl ] anPo@/uS2@102&2%4 1 N H
ci NHH IS 0/ "o 00

1-chloro-3-(2-((2-(2-(2-

methoxyethoxy)ethoxy)ethyl)sulfonyl)ethyl)- O//\ o \_o o
5,5-dimethylimidazolidine-2,4-dione N N >\(,
39-79 R N\N
( ) o) 7]/N\CI
®)
3-chloro-1-(2-((2-(2-(2-
hydroxyethoxy)ethoxy)ethyl)sulfonyl)ethyl)- o//\ 0 \_o
4,4-dimethylimidazolidin-2-one N N /\{,
39-80 P NN
( ) © ¥ Ve
o
4-chloro-1-(2-hydroxyethyl)-3,3,5,5- O
tetramethylpiperazin-2-one (39-81) Ho\/\NM
x*
cl
4-chloro-1-(2-(2-(2-
methoxyethoxy)ethoxy)ethyl)-3,3,5,5- /O\/\O/\/O\/\Njf\k
tetramethylpiperazin-2-one (39-82) \
cl

4-chloro-1-(2,3-dihydroxypropyl)-3,3,5,5-

tetramethylpiperazin-2-one (39-83) HO\(\
oKt

4-chloro-3,3,5,5-tetramethyl-1-(2,3,4-
trinydroxybutyl)piperazin-2-one (39-84) H j\k

2-(3-chloro-4,4-dimethyl-2-oxoimidazolidin-1-
yl)-N-(2-(2-(2-methoxyethoxy)ethoxy)ethyl)- O//\o/\/o
N,N-dimethylethanaminium 4- AN

bW /\F
methylbenzenesulfonate ‘QSOS_ AN

N~
(39-85) gl/ c
1-chloro-N,N,2,2,6,6-hexamethyl-N-(2,5,8,11- ~o 0
tetraoxatridecan-13-yl)piperidin-4-aminium 4- [ I |
methylbenzenesulfonate (39-86) \ 0 * N—ClI
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3,6,9,12, 15, 18, 21, 24, 27, 30, 33, 36, 39, 42, 45, 48,5

1, 54, 57, o00aB12864R9, 72, 75, 78, 81, 84, 87, 90, 93, 9 PCT/US2011/056764

6, 99, 102, 105, 108, 111, 114, 117, 120, 123, 126, 12
9, 132, 135, 138, 141, 144, 147, 150, 153, 156, 159, 1
62, 165, 168, 171, 174,177, 180, 183, 186, 189, 192,
195, 198, 201, 204, 207, 210, 213, 216, 219, 222, 225

. 228, 233K 228 64X ey 25 %, 7R5[ 25 1T N g ci ci

methylbenzenesulfonate (39-87)

tetraoxatridecan-13-yl)piperidin-4-aminium 4- ?ﬁ [\L
\J

|
l\|l+ N—Br

1-chloro-N,N,2,2,6,6-hexamethyl-N-(2-(2-(2-
(2-sulfoethoxy)ethoxy)ethoxy)ethyl)piperidin-
4-aminium 4-methylbenzenesulfonate (39-88)

("
Ny

|
N N—Cl

1-bromo-N,N,2,2,6,6-hexamethyl-N-(2-(2-(2- pe
(2-sulfoethoxy)ethoxy)ethoxy)ethyl)piperidin- 3 [ \b
4-aminium 4-methylbenzenesulfonate (39-89) H O Nt N—Br

1-chloro-N-(2-(2-(2-
hydroxyethoxy)ethoxy)ethyl)-N,N,2,2,6,6-
hexamethylpiperidin-4-aminium 4-
methylbenzenesulfonate (39-90) HO

1-bromo-N-(2-(2-(2-
hydroxyethoxy)ethoxy)ethyl)-N,N,2,2,6,6-
hexamethylpiperidin-4-aminium 4-
methylbenzenesulfonate (39-91) HO

1-chloro-N,N,2,2,6,6-hexamethyl-N-(2-(2-(2-
sulfoethoxy)ethoxy)ethyl)piperidin-4-aminium
4-methylbenzenesulfonate (39-92)
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chl oro[ 4- (302{[ 3- (chl or oam no) - 3- net hyl but ane] sul f onyl } -
3,6,9,12, 15, 18, 21, 24, 27, 30, 33, 36, 39, 42, 45, 48,5

1, 54,57, 60, 63, 66, 69, 72, 75, 78, 81, 84, 87, 90, 93, 9

6, 99, 102 105, 108, 111, 114, 117, 120, 123 126 12

38-124) 1

9,132, MNN?,Z&&% FEXAme? mz 9.1 o5
62, 165, eu’% 192, [ \L
195, 1‘ é@ gg’ ﬁgﬁ'} @ _25 | e
, 228, 4 8 9 252 255 J
8, 261, 264 267, 270, 273, 276, 279, 282, 285, 283@33
91, 294, 297, 300- 1000xa302ne- 1- sul fonyl) - 21 rretsog- yl]am ne (
Hci.NH NO\O -2\ oo
1-chloro-2,2,5,5-tetramethyl-3- Q
(2,5,8,11,14,17,20,23,26,29,32,35,38,41,4 >\\{7
4,47,50,53,56,59,62,65,68,71,74,77,80,83, \ONO%N N
86,89,92,95,98,101,104,107,110,113,116- X cl
nonatriacontaoxaoctadecahectan-118-
yhimidazolidin-4-one (39-94)
2-bromo-5-{2-[2-(2- PN
methoxyethoxy)ethoxy]ethyl}- 3,3-dimethyl-
1\°,2,5-thiadiazolidine-1,1-dione (39-95) QP H

N

1-chloro-3-(2-(2-hydroxyethylsulfonyl)ethyl)-
2,2,5,5-tetramethylimidazolidin-4-one (39-96)

O

B r\N

HO
AN >\\(7

o/’S\\/\/N

© )< Neg)
2-chloro-5-{2-[2-(2- /O\/\o
methoxyethoxy)ethoxy]ethyl}- 3,3-dimethyl-
1A°,2,5-thiadiazolidine-1,1-dione (39-97) O\\S//O \
Cl\N’ N0

3-(3-(2-(2-tert-butoxyethoxy)ethoxy)propyl)-1-
chloro-2,2,5,5-tetramethylimidazolidin-4-one
(39-98)

>
%/\/\/\/O\)

1-bromo-3-(3-(2-(2-tert-
butoxyethoxy)ethoxy)propyl)-2,2,5,5-
tetramethylimidazolidin-4-one (39-99)

Cl \%O
>

N /\/\O/\/O\)

Br—N
%
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-(-0) 100 dibromo({4-[(2-{242-(2-{[3-(dibronmoanm no) - 3-

nmet hyl but ane] sul f onyl | et hoxy) et hoxy] et hoxyl et h

ane) sul f on@Rpr2Aswen hyl but an- 2-yl fl arni ne (38- 125) 13l - RCI/UBR011/0B¥764 B
r. N,S 0/ \O//-?\ 00 3 brono({4-[(2-{242-(2-{[3-(bronmpam no) - 3-
met hyl but ane] sul f onyl | et hoxy) et hoxy] et hoxyl et h

ane) sul f onyl] - 2- net hyl butan-2-ylflarnine (38- 126) Br HB rN

1-chloro-3-(2-(2-methoxyethoxy)ethyl)-2,2,5,5- | —0 O
tetramethylimidazolidin-4-one (39-100) \/\O/\/
NN
el
1-bromo-3-(2-(2-methoxyethoxy)ethyl)- 0 0
2,2,5,5-tetramethylimidazolidin-4-one (39-101)
O/\/N |
)< “Br
4-chloro-1-(2-(2-(2- O/\ o
hydroxyethoxy)ethoxy)ethyl)-3,3- HO \) O~ )%
dimethylpiperazine-2,5-dione (39-102) N
Naei
o)
4-bromo-1-(2-(2-(2- e 0
methoxyethoxy)ethoxy)ethyl)-3,3- O O~ )%
dimethylpiperazine-2,5-dione (39-103) N
HfN\Br
o)
4-chloro-1-(2-(2-(2- 0
methoxyethoxy)ethoxy)ethyl)-3,3,5,5- /O\/\O/\/O\/\N)Ky/\
tetramethylpiperazine-2,6-dione (39-104) N
o)>< “cl
4-bromo-1-(2-(2-(2-
methoxyethoxy)ethoxy)ethyl)-3,3,5,5- SO Oy ﬁ\’/\
tetramethylpiperazine-2,6-dione (39-105)
o)><N\Br
4-chloro-1-(2-(2-(2- O~ O i
methoxyethoxy)ethoxy)ethyl)-1,3,3,5,5- d 0 NN o
pentamethylpiperazin-1-ium chloride (39-106) §<N\0|
4-bromo-1-(2-(2-(2- O~ O, i
methoxyethoxy)ethoxy)ethyl)-1,3,3,5,5- g © N \A o
pentamethylpiperazin-1-ium bromide (39-107) RN‘Br
4-chloro-1-(2-hydroxyethyl)-3,3,5,5- O
tetramethylpiperazin-2-one (39-108) %N/\/OH
/NK
cl
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3 di brono[ 4- (32-{[ 3- (di br onbam no) - 3-
3,6,9,12, 15, 18, 21, 24, 27, 30-
decaoxadovoiacassame- 1- sul f onyl) - 2- net hyl but an- 2- yl | anmPo@/uS3@4/0267%4 Br
1 Br BrNiS 0 '0 00

4-bromo-1-(2-hydroxyethyl)-3,3,5,5-
tetramethylpiperazin-2-one (39-109)

2-(3-chloro-4,4-dimethyl-2-oxoimidazolidin-1-
yl)-N-(2-(2-(2-methoxyethoxy)ethoxy)ethyl)-

Cl~ i \ 7

N,N-dimethylethanaminium 4- NTNTNC g
methylbenzenesulfonate (39-110) \ ?/\/O\JO
2-(3-bromo-4,4-dimethyl-2-oxoimidazolidin-1-
y)-N-(2-(2-(2-methoxyethoxy)ethoxy)ethyl)- Br )(i /\/\ 7
N,N-dimethylethanaminium 4- NN N~ Teo
methylbenzenesulfonate (39-111) \ ?/\/O\JO
1-chloro-3-(2-(2-methoxyethoxy)ethyl)-2,2,5,5-
tetramethylimidazolidin-4-one (39-112) Cl\NXN/\/O\/\O/

0
1-bromo-3-(2-(2-methoxyethoxy)ethyl)-
2,2,5,5-tetramethylimidazolidin-4-one (39-113) Br\NyN/\/O\/\O/

0

1-chloro-3-(3-(2-(2-
methoxyethoxy)ethoxy)propyl)-2,2,5,5-

tetramethylimidazolidin-4-one (39-114) . \o/\/o
1-bromo-3-(3-(2-(2- >A
methoxyethoxy)ethoxy)propyl)-2,2,5,5- Br—n” N oY
tetramethylimidazolidin-4-one (39-115) )rgo g~
1-chloro-2,2,5,5-tetramethyl-3- 0
(2,5,8,11,14,17,20,23,26,29,32,35,38,41- SI—N
tetradecaoxatritetracontan-43-yl)imidazolidin- N o
4-one (39-116) 2 V(\O/\/hs\(ave)
1-bromo-2,2,5,5-tetramethyl-3- o
(2,5,8,11,14,17,20,23,26,29,32,35,38,41- —
tetradecaoxatritetracontan-43-yl)imidazolidin- ' N o
4-one (39-117) X \/(\O/\’hs\(ave)
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10 brono[ 4-(32{[ 3- (bronmoam no) - 3- net hyl but ane] sul fonyl | -
3,6,9,12, 15, 18, 21, 24, 27, 30- decaoxadotri acont ane- 1-sul fonyl)- 2-

met hyl butwo-28t2¢i5k3m ne (38-128) BrN H B r.
WD 2012/ 054521PCT/ US2011/ 056764 di br ono[ 4- (302-{[ 3- (di br onpami no) - 3-
met hyl but ane] sul fonyl | - 3,6, 9, 12, 15, 18, 21, 24, 27, 30, 33, 36, 39, 42, 45, 48,5

BL(O
ClI—N

10

N H , S @CO/USR011A56760

1-chloro-2,2,5,5-tetramethyl-3-
(2,5,8,11,14,17,20,23,26,29,32,35,38,41,44,4
7,50,53,56,59,62,65,68,71,74,77,80,83,86,89,
92,95,98,101,104,107,110,113,116-
nonatriacontaoxaoctadecahectan-118-
yhimidazolidin-4-one (39-118)

X0

38 (ave)

1-bromo-2,2,5,5-tetramethyl-3-
(2,5,8,11,14,17,20,23,26,29,32,35,38,41,44,4
7,50,53,56,59,62,65,68,71,74,77,80,83,86,89,
92,95,98,101,104,107,110,113,116-
nonatriacontaoxaoctadecahectan-118-
yhimidazolidin-4-one (39-119)

%fo

)( \/(\ /\/)O\ave

1-chloro-3-(2-hydroxyethyl)imidazolidin-2-one
(39-120)

>=o

N/\/OH

1-bromo-3-(2-hydroxyethyl)imidazolidin-2-one
(39-121)

3-chloro-5-(hydroxymethyl)-4,4-
dimethyloxazolidin-2-one (39-122)

ol (|

3-chloro-6-(2-hydroxyethyl)-4,4-dimethyl-1,3-
oxazinan-2-one (39-123)

3-chloro-4-(hydroxymethyl)-1,4-
dimethylimidazolidin-2-one (39-124)

1-chloro-3-(4-hydroxybutyl)-2,2,5,5-
tetramethylimidazolidin-4-one (39-125)

3-(((1,4,7,10,13,16-hexaoxacyclooctadecan-2-
yl)methylsulfonyl)methyl)-1-chloro-2,2,5,5-
tetramethylimidazolidin-4-one (39-126)
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1, 54, 57, 60, 63, 66, 69, 72, 75, 78, 81, 84, 87, 90, 93, 9
6, 99, 102, 105, 108, 111, 114, 117, 120, 123, 126, 12

9, 132, 135y02812108452144, 147, 150, 153, 156, 159, 1

62, 165, 168, 171, 174, 177, 180, 183, 186, 189, 192,
195, 198, 201, 204, 207, 210, 213, 216, 219, 222, 225
, 228, 231, 234, 237, 240, 243, 246, 249, 252, 255, 25
8, 261, 264, 267, 270, 273, 276, 279, 282, 285, 288, 2

91, 294
Br 1 Br
br ono|
3,6,9,
1,54, 5
6, 99, J
9, 132,

PCT/US2011/056764

13%@@94’4%@??@11‘? pe-1-sultonyl)-2;
i% %@%ﬂ%@% {” dgm&négt hyl buf
ela (il % a5

05 108, 111, 114 117 120, 123, 126
135 138, 141, 144 147 150 153, 156, 159

met Nyl but an- 2-ypj,am ne (
100 \OH
anelsul fong| p- 0° Y
b, 48, ;\N/\/S OH

TR
1

62, 16%
195,19

,s%rb & Bdihydrok§b-E83, 186, 189, 1
She i
methyloxazolldln -2-one (39-128)

e O\\//O H
R ALa. 222, 2@6=<Njﬁsj\(vo$ _
CII OH

1-chloro-3-(6,12-dimethyl-2,5,8,11,14-
pentaoxahexadecan-16-yl)-5,5-
dimethylimidazolidine-2,4-dione (39-129)

) \/L
)LN/\/O O/\/O
CI—N o

)(&O O

1-chloro-2,2,5,5-tetramethyl-3-(2-
(((25,3S,4S,5R,6R)-3,4,5-trihydroxy-6-
methoxytetrahydro-2H-pyran-2-
yl)methylsulfonyl)ethyl)imidazolidin-4-one (39-
130)

1-chloro-3-(6,12-dimethyl-2,5,8,11,14-
pentaoxahexadecan-16-yl)-2,2,5,5-
tetramethylimidazolidin-4-one (39-131)

1-chloro-2,2,5,5-tetramethyl-3-
(2,5,8,11,14,17,20,23,26,29,32,35,38,41-
tetradecaoxatritetracontan-43-yl)imidazolidin-
4-one (39-132)

ot W
)( “cl

1-chloro-3-(4-hydroxybutyl)-2,2,5,5-
tetramethylimidazolidin-4-one (39-133)

BL(O
CI—N

)(N\/\/\OH

38- 129)

[0045]

(PEG) groups (polymers of ethylene oxide). The size of the PEG groups can be

characterized by molecular formula, the number of monomer units, or by average

molecular weight.

lengths or average molecular weights, and that

49

It is well known in the art that PEG is available in a wide range of

PEG characterized by average

Compounds described herein may contain one or more polyethylene glycol



, 228, 231, 234, 237, 240, 243, 246, 249, 252, 255, 25

8, 261, 264, 267, 270, 273, 276, 279, 282, 285, 288, 2

91, 294, 29v0200/F&2Dxa302ne- 1- sul fonyl) - 2- net hyl but an- 2Pgrisaiines¢788- 130)
Br HBrNH /I\ \ 00 S (-04 0'0 100 136-{[3-(dichl oroam no) - 3-
met hyl but ane] sul fonyl I - 2,5, 8, 11, 14, 17, 20, 23, 26, 29, 32, 35, 38, 41, 44, 47,5

0, 53, 56, 59, 62, 65, 68, 71, 74, 77, 80, 83, 86, 89, 92,9

5,98, 101, 104, 107, 110, 113, 116, 119, 122, 125, 12

8, 131, kst REQIE AHIRRBEMSBEREiIHLESN IBte &d® number of monomers in each

polymer. Suitable PEG groups are available from Sigma-Aldrich Corporation and other
chemical suppliers. In general, and without limiting the scope of this disclosure,
compounds described herein may have from about 1 to about 1000 monomers, or PEG
groups with average molecular weights from about 44 to about 44,000. For example,
compound 38-1 contains 2 ethylene oxide groups (in this compound, X is -(OCH2CHg)k-
wherein his 3, and V is methyl). By way of further example, compound 38-125 has a
PEG group with an average molecular weight of about 2000 (an average of about 43
monomers). By way of further example, compound 38-113 has 100 ethylene oxide
groups. By way of further example, compound 39-4 contains 2 ethylene oxide groups
(in this compound, X is -(OCH>CH3)s- wherein his 2, and V is methyl). By way of
further example, compound 39-24 has a PEG group with an average molecular weight
of about 1276 (an average of about 29 monomers). By way of further example,
compound 39-23 has 19 ethylene oxide groups.

[0046] Certain compounds described herein may contain more than one polyol group.
For example, compound 38-97 may be described as containing four polyol groups, two
two-carbon groups and two one-carbon groups, and terminates in a hydrogen (i.e.,
following the description of Formula |, X is -CH,CHOH-, -CH,CHOH-, -CHOH-, and —
CHOH-; and V is H). By way of further example, compound 39-29 may be described as
containing three polyol groups, three one-carbon groups, and terminates in a hydrogen
(i.e., following the description of Formula |, X is (CHOR?®), where R®is H and h is 3; and
Vis H).

[0047] Furthermore, certain compounds described herein may be described as
copolymers or block copolymers. That is, in compounds of Formula | wherein X is a
combination of the groups described, X may be described as a copolymer or block
copolymer of those substitutents. For example, in certain compounds, X may be block
copolymer of a first block of -(CH.CH»O)s- and a second block of -(CHOR?®),- wherein
R?is is hydrogen, alkyl, acyl, aryl, heteroalkyl, or heteroaryl, each of which may be
optionally substituted, and h in each instance is from about 1 to about 1000. As an
illustrative and nonlimiting example, compounds 38-141 and 38-142 describe
compounds wherein X is three groups of -CHOH- (that is, (CHOR®), wherein R®is H
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By way of further example, compound 39-127 describes a compound wherein X is three
groups of -CHOH- (that is, (CHOR®), wherein R®is H and h is 3) and one group of
CHOCH; (that is, (CHOR?®), wherein R®is CHz and hiis 1).

[0048] Salts of the compounds of the present application may be prepared by reacting
the free acid or base moieties of these compounds, where present, with a stoichiometric
or greater amount of the appropriate base or acid in water or in an organic solvent, or in
a mixture of the two; generally, e.g., non-aqueous media like ether, ethyl acetate,
ethanol, isopropanol. The salts of the present application may also be prepared by ion
exchange.

[0049] Compounds of Formula | may be formulated as solids, liquids, gels, aerosols,
and other forms. For example, solid formulations may consist primarily of a compound
of Formula | as a salt. Compositions comprising one or more compounds of Formula |
and one or more other substances (e.g. excipients) may be formed, and may take the
form of aerosols, creams, emulsions, gels, lotions, ointments, pastes, powders,
solutions, suspensions, and other forms suitable for their intended use or application.
[0050] Compositions may also include multiple (e.g. two or more) compounds of
Formula |. The compositions may also comprise other active ingredients, such as
HOCI, OCI", and other antimicrobial agents.

[0051] Compositions or formulations may include a pharmaceutically acceptable
carrier, as defined above. By way of example, the compositions of the present
application may include the following pharmaceutically acceptable carriers: sodium
chloride to attain isotonicity, buffers, stabilizers, solvents, flavoring agents (in case of
oral or nasopharyngeal administration or the food industry), preserving agents, diluents,
extenders and other auxiliary substances or excipients. Examples of pharmaceutically
acceptable carriers and excipients that may be used are described in Remington: The
Science and Practice of Pharmacy, R. Hendrickson, ed., 21st edition, Lippincott,
Williams & Wilkins, Philadelphia, PA, (2005) at pages 317-318, which are hereby
incorporated by reference in their entireties. In general, water, saline, oils, alcohols
(e.g. 2-propanol, 1-butanoal, etc.), polyols (e.g. 1,2-propanediol, 2,3-butanediol, etc.),
and glycols (e.g. propylene glycol, polyethylene glycols, etc.) may be suitable carriers
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3-(dichl oroam no) - N-(2-(hexyl oxy)ethyl)-N N, 3- trinethyl butan-1-am nium 4-

met hyl berwenesulsizzmat e (38-135) -03s | Cl \/\' NPCPWS2011/056764
3-(chl oroam no) - N- (2- (hexyl oxy)ethyl)-N, N, 3- trinethyl butan-1-am ni um 4-
met hyl benzenesul fonate (38-136) -03s 1 N H 411 --.0 N/\

for solutions. In one aspect solutions contain the active ingredient in a water soluble or
aqueous medium soluble form, e.g. as a salt, together with suitable stabilizing agents,
and if necessary, buffer substances.

[0052] For example, compounds of Formula | may be formulated with cyclodextrin or
cyclodextrin derivatives, including cyclodextrin sulfobutyl ether (Capisol®, Cydex
Pharmaceuticals, Inc., Overland Park, Kansas, USA). These and other carriers may be
used to improve or otherwise modulate the solubility, penetration, uptake, and other
properties of compositions comprising the compounds described herein.

[0053] Aerosols can range from colloidal dispersions to formulations designed for
pressurized delivery. Modes of operation include liquefied-gas systems, compressed-
gas systems, and barrier-type systems.

[0054] Creams are viscous liquids or semisolid emulsions, either oil-in-water or water-
in-oil. Cream bases are water-washable, and contain an oil phase, an emulsifier and an
aqueous phase. The oil phase, also called the "internal" phase, is generally comprised
of petrolatum and a fatty alcohol such as cetyl or stearyl alcohol. The aqueous phase
usually, although not necessarily, exceeds the oil phase in volume, and generally
contains a humectant. The emulsifier in a cream formulation is generally a nonionic,
anionic, cationic or amphoteric surfactant.

[0055] Emulsions are two-phase systems prepared by combining two immiscible
liquids, in which small globules of one liquid are dispersed uniformly throughout the
other liquid. Emulsions may be designated as oil-in-water or water-in-oil type
emulsions. Certain emulsions may not be classified as such because they are
described by another category, such as a lotion, cream, and the like.

[0056] Gels are semisolid, suspension-type systems. Single-phase gels contain
organic macromolecules distributed substantially uniformly throughout the carrier liquid,
which is typically aqueous, but also, e.g., contain an alcohol such as ethanol or
isopropanol and, optionally, an oil. Exemplary gelling agents include crosslinked acrylic
acid polymers such as the "carbomer" family of polymers, e.g., carboxypolyalkylenes
that may be obtained commercially under the Carbopol® trademark. Also useful are
hydrophilic polymers such as polyethylene oxides, polyoxyethylene-polyoxypropylene
copolymers and polyvinylalcohol; cellulosic polymers such as hydroxypropyl cellulose,
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met hox phitalaikyand by gebiross; 4ues suakl ag Bagacanth angkanthan gum; sodium
alginate; and gelatin. In order to prepare a uniform gel, dispersing agents such as
alcohol or glycerin can be added, or the gelling agent can be dispersed by trituration,
mechanical mixing or stirring, or combinations thereof.
[0057] Lotions are preparations generally applied to the skin surface so as to avoid
high friction, and are typically liquid or semiliquid preparations in which solid particles,
including the active agent, are present in a water or alcohol base. Lotions are usually
suspensions of solids, and, e.g., comprise a liquid oily emulsion of the oil-in-water type.
Lotions can be used to large body areas, because of the ease of applying a generally
fluid composition. It is generally necessary that the insoluble matter in a lotion be finely
divided. Lotions will typically contain suspending agents to produce better dispersions
as well as compounds useful for localizing and holding the active agent in contact with
the skin, e.g., methylcellulose, sodium carboxymethyl-cellulose, or the like.
[0058] Ointments are semi-solid preparations that are typically based on petrolatum or
other petroleum derivatives. The specific ointment base to be used is one that will
provide for optimum active ingredient delivery, and other desired characteristics, e.g.,
emolliency. As with other carriers or vehicles, an ointment base should be inert, stable,
nonirritating and nonsensitizing. Ointment bases may be grouped in four classes:
oleaginous bases, emulsifiable bases, emulsion bases and water-soluble bases.
Oleaginous ointment bases include, e.g., vegetable oils, fats obtained from animals, and
semisolid hydrocarbons obtained from petroleum. Emulsifiable ointment bases, also
known as absorbent ointment bases, contain little or no water and include, e.g.,
hydroxystearin sulfate, anhydrous lanolin and hydrophilic petrolatum. Emulsion
ointment bases are either water-in-oil (W/O) emulsions or oil-in-water (O/W) emulsions,
and include, e.g., cetyl alcohol, glyceryl monostearate, lanolin and stearic acid. For
example, water-soluble ointment bases are prepared from polyethylene glycols of
varying molecular weight.
[0059] Pastes are semisolid dosage forms in which the active agent is suspended in a
suitable base. Depending on the nature of the base, pastes are divided between fatty
pastes or those made from single-phase aqueous gels. The base in a faity paste is
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------- o¥énerallfgetiofditim or hydrophilic petrolatum or the like. The pastes made from single-

phase aqueous gels generally incorporate carboxymethylcellulose or the like as a base.
[0060] Suspensions may be defined as a coarse dispersion containing finely divided
insoluble material suspended in a liquid medium. Formulations may also be prepared
with liposomes, micelles and microspheres.

[0061] Various additives may also be included in formulations, e.g. to solubilize the
active ingredients. Other optional additives include opacifiers, antioxidants, fragrances,
colorants, gelling agents, thickening agents, stabilizers, surfactants and the like.

[0062] These and other compositions or formulations suitable for carrying and
delivering compounds of Formula | (which include compounds of Formula IA) are
described in Chapters 22, 39, 43, 45, 50 and 55 of Remington, above, which are hereby
incorporated by reference in their entireties.

[0063] The concentration of compounds of Formula | (which include compounds of
Formula |A) or their salts in compositions, formulations, and dosage forms may be up to
the saturation concentration of those compounds (or salts), e.g., up to about 1 M
(molar), up to about 500 mM (millimolar), or up to about 150 mM. For example,
compositions of the present application can comprise a concentration of a compound of
Formula | (or its salt) ranging from about 0.001 mM to about 1 M, from about 0.01 mM
to about 500 mM, from about 0.05 mM to about 150 mM, from about 0.1 mM to about
10 mM, and about 0.5 mM to about 2 mM.

[0064] In a further aspect, compositions of the present application comprise isotonic
or physiologically balanced solutions of compounds of Formula | or their salts.

[0065] The compounds of Formula |, or their salts, are useful in methods of preventing
or treating microbial (e.g. bacterial, viral, or fungal) infection or contamination.
Compounds described herein may also be administered to prevent or treat a disease,
disorder, ailment, or other pathology caused by bacteria, fungus, virus, or associated
biofilm. The compounds or salts described herein may also be used for the preparation
of a medicine for the prevention or treatment of microbial infection, contamination or
activity in a subject. Such methods comprise administering or applying an effective
amount of the compound or salt thereof in or near the area of interest, e.g. in or near a

tissue or organ, to a surface of a medical device, within a storage container, and so on.
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di met hyamge efnsictogganismen Tedlgsedangd)show activity of selected compounds againt
Escherichia coli, Staphylococcus aureus, and Candida albicans. These compounds

may be effective against other organisms including Haemophilus influenzae,
Enterococcus faecium, Enterococcus faecalis, Listeria monocytogenes, methicillin-
resistant S. aureus (MRSA), Staphylococcus epidermidis, Streptococcus pneumoniae,
Pseudomonas aeruginosa, Proteus mirabilis, Klebsiella pneumoniae, Lactobacillus spp.,
Acinetobacter junii, yeast, (e.g. Candida albicans), vancomycin-resistant Enterococcus
spp., molds, and spores, including spores of anthrax and cysts of Acanthamoeba spp.

Table 3

CTSO

MBC/MFC (ug/mL) (mM)

Compound |  E.coli25022 | S.aureus 29213 | C. albicans 10281 | o0

pH 4 pH 7 pH 4 pH 7 pH 4 pH 7 pH 7

acetate | phosphate | acetate | phosphate | acetate | phosphate | phosphate

38-01 2 256 2 256 32 >512 0.06
38-25 0.5 8 1 16 16 512 *

38-27 2 16 2 4 >256 >1024 0.13
38-29 2 128 1 32 256 >1024 *

38-43 2 1024 1 512 32 >2048 1.2

38-45 4 1024 4 1024 64 >2048 3.2
38-49 2 64 4 32 16 >512 *
38-51 1 128 2 128 16 128 *

38-81 2 32 4 256 128 >2048 2.13

38-83 2 128 1 256 128 >1024 1.74

38-85 4 64 4 64 32 >1024 0.04
38-87 4 128 4 128 32 512 *

38-89 8 256 8 128 4 512 0.06
38-91 8 >256 4 128 16 128 *

38-133 8 128 8 128 64 1024 0.26

38-135 8 256 2 512 32 >1024 0.08

38-137 8 512 4 >1024 32 >1024 1.62
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Cl H N oMe 4-(chl oroam no)-N-(2-net hoxyet hyl ) - 4- et hyl pent anam de (38-154)
| NHHNO M

CT50
MBC/MFC (ug/mL) (mM)
Compound |  E.coli25022 | S.aureus 29213 | C. albicans 10281 | o0
pH 4 pH 7 pH 4 pH 7 pH 4 pH 7 pH 7
acetate | phosphate | acetate | phosphate | acetate | phosphate | phosphate
38-141 8 512 8 256 16 >1024 *
38-145 2 64 2 16 64 1024 *
38-147 8 256 8 128 >256 2048 0.039
38-151 4 1024 4 >2048 64 >1024 0.12
* Not tested
Table 4
CTSO
MBC/MFC (ug/mL) (mM)
Compound | E. coli 25922 S. aureus 29213 | C. albicans 10231 '(fe’ﬁg
pH 4 pH 7 pH 4 pH7 pH 4 pH7 pH 7
acetate | phosphate | acetate | phosphate | acetate | phosphate | phosphate
39-01 2 128 2 128 8 256 0.08
39-04 2 256 2 256 16 1024 0.14
39-12 8 256 8 256 16 >1024 0.18
39-27 4 512 4 1024 16 >2048 0.14
39-94 32 2048 8 4096 256 >2048 11.3
39-106 16 256 32 >512 64 >512 0.24
39-108 1 32 2 128 8 64 0.1
39-110 128 1024 128 2048 256 >2048 3.9
39-112 4 128 8 128 8 1024 0.16
39-114 8 256 4 256 8 >1024 0.24
39-116 16 512 16 1024 128 >2048 4.1
39-118 32 2048 8 4096 256 >2048 11.3
39-122 2 2 4 4 >512 1024 0.14
39-124 16 8 16 32 8 >1024 0.33
39-125 2 32 2 256 128 >1024 2.21
39-132 16 512 16 1024 128 >2048 4.1
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[0067] Compositions of the present application are useful in a wide range or
applications in which antimicrobial properties are desirable. Such applications include,
without limitation, treatment or reduction of pathogens on or in the skin, nails, hair, or
mucous membranes, wounds, surgical sites, and so forth. Applications and areas of
interest include wounds, burns, ulcers, inflammation or lesions of the skin, the eyes,
ears, nasal passages, sinus, bronchopulmonary system, vagina, rectum and other
mucous membranes or related tissues.

[0068] While N-halogenated compounds of Formula | may have inherent antimicrobial
activity, the corresponding N-protonated (i.e. non-halogenated) analogs may also have
antimicrobial activity, or may be activated to an antimicrobial (or increased antimicrobial)
state by a source of halogen. For example, it is well known that hypochlorite and/or
hypochlorous acid is generated by neutrophils, eosinophils, mononuclear phagocytes,
and B lymphocytes [seg, e.g., L. Wang et al., J. Burns Wounds, 6, 65-79 (2007) and M.
Nagl et al., Antimicrob. Agents Chemother. 44(9) 2507-13 (2000)]. Certain organic
chloramines, including N-chlorotaurine, have been detected in the supernatants of
stimulated granulocytes, and are thought to prolong the oxidative capacity of these cells
during oxidative burst and to protect cells from damage by HOCI/OCI'. In a similar
fashion to taurine, N-protonated compounds of Formula | in or near these cells may be
chlorinated during oxidative burst, and may serve a similar microbicidal and/or
protective effect. Thus, compounds of Formula | may be used in methods to generate
antimicrobial activity in situ, to prolong or otherwise modulate the oxidative capacity of
cells during oxidative burst, or to decrease associated cyctotoxicity.

[0069] The compounds described herein may also be useful in a method to
decontaminate, disinfect, or clean surfaces of materials, devices, or equipment, the
method comprising contacting the material, device, or equipment with a solution
comprising a compound or salt thereof. For example, a solution comprising a
compound of Formula | can be applied by spray or an applicator such as a cotton ball or
cloth to the medical device, or the medical device can be immersed in said solution.
Applications include the elimination or reduction of pathogens (e.g. bacteria, virus,
fungus, microbe, etc.) on or in medical (including surgical, dental, optical, and other)
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dental implants an equment equment used for organ preservatlon hearing aids,
prostheses, stents, etc.), devices, food (e.g., meats, fish, fruits, vegetables, nuts, etc.)
and food contact surfaces (e.g. cutting tools, cutting surfaces, storage rooms or
containers, etc.) including the elimination or reduction of bacterial biofilms, and
agricultural uses including protection of seed stocks.

[0070] By way of example, compounds and compositions of the present application
may be used for the eradication of bacteria (including bacteria in a biofilm), such as, but
not limited to, bacterial and biofilms in or on medical devices, e.g. in the lumen of a
catheter (e.g. urinary, central venous, hemodialysis catheters and the like), stent,
breathing tube, etc. Such methods may include the destruction of the corresponding
biofilm matrix to clear the bacterial load from the medical device, such as improving or
maintaining patency in the lumen of a catheter, stent, or breathing tube. Biofiims are a
group of microorganisms attached to a substrate and are often associated with the
excretion of extracelullar polymeric substance [R. M. Donlan et al., Clin. Microbiol. Rev.,
4,167-193 (2002)]. The demonstrated resistance of biofilms to antimicrobials has
caused problems in human health and has had a significant impact on the success of
medical implants, e.g., catheters [J. W. Costerton et al., Science, 284(5418), 1318-22
(1999)]. Once catheters are colonized, bioflms will develop on the outer and inner
surfaces and cause infections. Reduction of the bacterial load by prevention of the
formation of biofilm [J. F. Williams and S. D. Worley, J. Endourology, 14(5), 395-400
(2000); K. Lewis and A.M. Klibanov, Trends in Biotech., 23, 7, 343-348 (2005)],
destruction of an existing biofilm [P. Wood et al., Appl. Env. Microb. 62(7), 2598-2602
(1996)] and killing bacteria in biofilm [P. Gilbert and A. J. McBain, Am. J. Infect. Control,
29, 252-255 (2001)] are strategies towards lowering microbial load and reducing biofilm-
related infection from any catheters and shunts, such as but not limited to, urinary and
central venous catheters, implanted artificial joints, implanted artificial hearts, gastric
feeding tubes, and colostomy tubes.

[0071] Compounds described herein may be used to treat, eradicate, or prevent the
formation of biofilm formed by a variety of bacteria and fungi, including, but not limited
to, gram-positive cocci, gram-negative rods, P. aeruginosa, C. albicans, S. aureus, B.
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cepacia, E. coli, S. epidermidis, A. hydrophila, H. influenzae, S. liquifaciens, P. mirabilis,
K. pneumoniae, and P. vulgaris. A discussion of these, and examples of other, biofilm-
forming species may be found in, e.g., S. Kjelleberg, and S. Molin, Curr Opin Microbiol.,
Jun, 5(3):254-8 (2002); J.W. Consterton et al., Science, 284, May 21, 1318-11 (1999);
and D.J. Stickler et al., Methods in Enzymology, 310: 494-501 (1999).

[0072] In another application of decontaminating, disinfecting, or cleaning medical
devices, a solution of a compound of the present application may be used to
decontaminate, disinfect, or clean contact lenses. Disinfection of contact lenses is
important in the prevention of infections of the eye caused by micro-organisms.
Microbes are primarily introduced to the eye by handling of the lens. For example,
introduction of E. coli may lead to infections of various eye structures, such as microbial
keratitis. Fungal pathogens, such as Fusarium spp., can also infect the eye when
transferred from a colonized contact lens. Seg, e.g., J.K. Suchecki et al., Ophthalmol.
Clin. North Am., 16(3), 471-84 (2003). In one embodiment, a method provides for
immersing a contact lens in an aqueous solution of a compound of Formula | for a
sufficient period of time so as to kill or otherwise inactivate substantially all of bacteria,
viruses or other microbes present thereon. For example, contact lenses can be left
overnight in an aquesous solution of a compound of Formula I. Such solutions may
also contain additional preservatives and disinfecting agents as well as cleaning and
other agents. These solutions may be used to store contact lenses (e.g., in packaging,
between uses, in carrying cases, etc.), to condition lenses, to wet or re-wet lenses
before insertion into the eye, or to clean and rinse lenses.

[0073] The starting materials and reagents employed in preparing the compounds
described herein are either available from commercial suppliers such as Sigma-Aldrich
Corporation (Milwaukee, Wisconsin, USA), TCI America (Portland, Oregon, USA),
Matrix Scientific (Columbia, South Carolina, USA), VWR International (Pasadena,
California, USA), Fisher Scientific (Chicago, lllinois, USA), Alfa Aesar (Ward Hill,
Massachusetts, USA), Advanced ChemTech (Louisville, Kentucky, USA), Chem-Impex
International Inc. (Wood Dale, lllinois, USA), and Advanced Asymmetrics (Millstadt,
lllinois, USA) or are prepared by methods known in the art following procedures
available in the literature and references such as Protective Groups in Organic
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Synthesis (John Wiley & Sons, 3™ Edition), Protective Groups (Foundation of Organic

Chemistry) (Thieme & Sons Inc.), Fieser and Fieser’s Reagents for Organic Synthesis,
Volumes 1-15 (John Wiley and Sons, 1991), Rodd’s Chemistry of Carbon Compounds,
Volumes 1-15 and Supplemental Materials (Elsevier Science Publishers, 1989), Organic
Reactions, Volume 1-40 (John Wiley & Sons, 1991), March’s Advanced Organic
Chemistry, (Wiley-Interscience, 6" Edition, 2007), M. C. Pirrung, The Synthetic Organic
Chemist’'s Companion (John Wiley & Sons, Inc., 2007), and R. C. Larock
Comprehensive Organic Transformation: A Guide to Functional Group Preparations
(John Wiley & Sons, Inc. 1999).

[0074] Various chlorine sources may be used to produce the N-chlorinated
compounds, e.g., chlorine itself (i.e., Clz gas), certain N-chloroarylsulfonamide salts,
wherein the aryl group contains from about 6 to about 15 carbon atoms with 1 or 2
aromatic rings, or 6 to 10 or 6 to 8 carbon atoms and one aromatic ring, such as N-
chlorobenzene-sulfonamide or N-chloro-4-alkylbenzenesulfonamide, wherein the alkyl
group is an alkyl from about 1 to about 4 carbons, such as methyl or ethyl. The N-
chlorobenzene-sulfonamides or N-chloro-4-alkylbenzenesulfonamides are often used in
the form of their salts, e.g., alkali salts, e.g., sodium or potassium salts. Frequently
used reagents include N-chlorobenzenesulfonamide and N-chloro-4-methyl-
benzenesulfonamide in the form of their sodium salts, because they are readily
commercially available. Other non-limiting chlorinating agents include HOCI and N-
chlorosuccinimide. Other chlorinated agents are listed in the schemes below. Similarly,
the halogenation reaction may be accomplished using the corresponding reagents as
disclosed herein that provide a source of bromine, as in known in the art. Examples of
such bromination reagents include Br,, N-bromoarylsulfonamide salts, HOBr and N-
bromosuccinimide, and the like.

[0075] Compounds of Formula | (which includes compounds of Formula |A) may be
prepared according to the following exemplary generalized schemes in addition to other
standard manipulations known in the art. These schemes are illustrative and are not
limiting. Compound numbers shown in the schemes do not necessarily correlate to
compound numbers used in Table 1 or the Examples.

Scheme 1
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[0076] Certain compounds of Formula | may be prepared according to the following
exemplary generalized scheme, wherein Y is —SO.-, wherein LG is a leaving group,
such as bromo, iodo, methanesulfonate, 4-methylbenzenesulfonate or
trifluoromethanesulfonate, wherein Cbz-NH- is benzyl carbamate.

Xg- o My won o, Moy
Cbz—N LG ———— Cbz—N S —— Cbz—N SH
H n H n
S1-A

STEP 1 STEP 2 H n
S1-B S1-C
S1-D
Q Xe W V
LG Mkab/)] ><(¥F oxidation
Cbz—N S—Q Xe W V e .
STEP 3 H n Mka M] STEP 4
S1-E
b N><\_);IC§I) Qe aXe 2We 2V hydrogenation ><\_)7|C|)
z— — HoN —/Q Xy Wy vV
N oo S T eteps  te i
oMM IO
S1-F S1-G

halogenation CI\N%;E_QMXMWMV
STEP 6 RS no m' 'k i
S1-H

[0077] STEP 1: Intermediate compound S1-B can be generated by reaction of
compound S1-A with potassium thioacetate in a suitable solvent such as N,N-
dimethylformamide, and the like. This reaction is typically carried out at temperature
ranging from 0 °C to 100 °C for about 8 to about 24 hours.
[0078] STEP 2: The thiol S1-C can be obtained by treating S1-B with aqueous sodium
hydroxide in a water miscible solvent, such as methanol or ethanol. The reaction is
typically carried out at temperature ranging from 0 °C to 100 °C for about 30 minutes to
about 8 hours.
[0079] STEP 3: Thioether S1-E can be generated by alkylation of thiol S1-C with
compound S1-D. The reaction is typically carried out in a suitable solvent such as N,N-
dimethylformamide, and the like, and a suitable base, such as cesium carbonate or
sodium carbonate. The reaction is conducted at a temperature ranging from ambient
temperature to 100 °C for 1 to 24 hours.
[0080] STEP 4: Sulfonyl S1-F can be obtained by oxidation of thioether S1-E. The
oxidation is typically conducted using 3-chloroperoxybenzoic acid in an inert solvent
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such as dichloromethane. The reaction is conducted at a temperature ranging from 0
°C to ambient temperature for 1 to 24 hours.

[0081] STEP 5: Amine S1-G can be generated from sulfonyl S1-F by hydrogenation
with a suitable catalyst, such as palladium on carbon, in a polar solvent, such as
methanol or ethanol. The reaction is typically conducted at ambient temperature for 1 to
24 hours, under hydrogen gas at 1 to 20 atmospheres of pressure.

[0082] STEP 6: Wherein T = Cl: Chloroamine S1-H can be generated by treating S1-
G with a chlorinating agent such as tert-butyl hypochlorite, trichloroisocyanuric acid,

sodium hypochlorite, N-chlorosuccinimide, N-chlorohydantoins and chlorine gas in a
polar solvent such as water, N,N-dimethylformamide, methylene chloride, and the like.
The reaction is typically carried out at -20°C to ambient temperature for about 30
minutes to about 24 hours. In the case of R® = H, one equivalent of chlorinating agent is
used. Inthe case of R° = Cl, 2 to 4 equivalents of chlorinating agent is used. Wherein
T = Br : Bromoamine S1-H can be generated from amine S1-G by treatment with a
brominating agent, such as bromine, and a base, such as sodium hydroxide, in a
suitable solvent, such as water. The reaction is typically carried out at -20 °C to
ambient temperature for about 30 minutes to about 24 hours. In the case of R®> = H, one
equivalent of brominating agent is used. In the case of R® = Br, 2 to 4 equivalents of
brominating agent is used.

Scheme 2

[0083] Certain compounds of Formula | may be prepared according to the following
exemplary generalized scheme, wherein Y is -N*(R'R?)-, wherein LG is a leaving group,
such as bromo, iodo, methanesulfonate, 4-methylbenzenesulfonate or
trifluoromethanesulfonate, wherein Cbz-NH- is benzyl carbamate.
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[0084] STEP 1: Ammonium salt S2-C can be generated by alkylation of amine S2-A
with compound S2-B. The reaction is typically carried out with or without a solvent. A
suitable solvent, such as dichloromethane or methanol, may be used. The reaction is
conducted at a temperature ranging from ambient temperature to 100 °C for 1 to 24
hours.

[0085] STEP 2: Amine S2-D can be generated from ammonium salt S2-C by
hydrogenation with a suitable catalyst, such as palladium on carbon, in a polar solvent,
such as methanol or ethanol. The reaction is typically conducted at ambient
temperature for 1 to 24 hours, under hydrogen gas at 1 to 20 atmospheres of pressure.
[0086] STEP 3: Wherein T = Cl: Chloroamine S2-E can be generated from S2-D by
treating S2-D with a chlorinating agent such as tert-butyl hypochlorite,

trichloroisocyanuric acid, sodium hypochlorite, N-chlorosuccinimide, N-chlorohydantoins
and chlorine gas in a polar solvent such as water, N,N-dimethylformamide, methylene
chloride, and the like. The reaction is typically carried out at -20 °C to ambient
temperature for about 30 minutes to about 24 hours. In the case of R® = H, one
equivalent of chlorinating agent is used. In the case of R® = Cl, 2 to 4 equivalents of
chlorinating agent is used. Wherein T = Br : Bromoamine S2-E can be generated from

amine S2-D by treating S2-D with a brominating agent, such as bromine, and a base,
such as sodium hydroxide, in a suitable solvent, such as water. The reaction is typically
carried out at -20°C to ambient temperature for about 30 minutes to about 24 hours. In
the case of R® = H, one equivalent of brominating agent is used. In the case of R® = Br,
2 10 4 equivalents of brominating agent is used.

Scheme 3
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chl or 01668715, Belt&h MRIdunL BF B87ALILdirRaftd Reeda?dd hddording th the following
exemplary generalized scheme, wherein Y is —SO.-, wherein R® is either hydrogen or
chloro, wherein X is -(CHOR®)-, wherein R® = hydrogen, wherein m = 1, wherein v is an
integer from 1 to 199, wherein Cbz-NH- is benzyl carbamate.
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[0088] STEP 1: Thioether S3-B can be generated by alkylation of thiol S1-C (from
Scheme 1) with epoxide S3-A. The reaction is typically carried out in a suitable solvent,
such as N,N-dimethylformamide, with a base, such as cesium carbonate or sodium
carbonate. The reaction is conducted at a temperature ranging from ambient
temperature to 100 °C for 1 to 24 hours.

[0089] STEP 2: Sulfonyl S3-C can be obtained by oxidation of thioether S3-B. The
oxidation is typically conducted using 3-chloroperoxybenzoic acid in an inert solvent
such as dichloromethane. The reaction is conducted at a temperature ranging from 0
°C to ambient temperature for 1 to 24 hours.

[0090] STEP 3: Amine S3-D can be generated from polyol S3-C by hydrogenation
with a suitable catalyst, such as palladium on carbon, in a polar solvent, such as
methanol or ethanol. The reaction is typically conducted at ambient temperature for 1 to
24 hours, under hydrogen gas at 1 to 20 atmospheres of pressure.

[0091] STEP 4: Wherein T = Cl : Chloroamine S3-E can be generated by treating
amine S3-D with a chlorinating agent such as tert-butyl hypochlorite,

trichloroisocyanuric acid, sodium hypochlorite, N-chlorosuccinimide, N-chlorohydantoins
and chlorine gas in a polar solvent such as water, N,N-dimethylformamide, methylene
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chloride, and the like. The reaction is typically carried out at -20 °C to ambient
temperature for about 30 minutes to about 24 hours. In the case of R®° = H, one

equivalent of chlorinating agent is used. In the case of R® = Cl, 2 to 4 equivalents of
chlorinating agent is used. Wherein T = Br : Bromoamine S3-E can be generated by

treating amine S3-D with a brominating agent, such as bromine, and a base, such as
sodium hydroxide, in a suitable solvent, such as water. The reaction is typically carried
out at -20°C to ambient temperature for about 30 minutes to about 24 hours. In the
case of R® = H, one equivalent of brominating agent is used. In the case of R®=Br, 2to
4 equivalents of brominating agent is used.

Scheme 4

[0092] Certain compounds of Formula | may be prepared according to the following
exemplary generalized scheme, wherein Y is —SO,-, wherein X is -(CHOR?®)-, wherein
m = 1, wherein v is an integer from 1 to 999, wherein LG is a leaving group, such as
bromo, iodo, methanesulfonate, 4-methylbenzenesulfonate or
trifluoromethanesulfonate, wherein Cbz-NH- is benzyl carbamate.
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[0093] STEP 1: Polyalkylated-ether S4-B can be generated by alkylation of polyol S3-
B (from Scheme 3) with alkylating compound S4-A. The reaction is typically carried out
in a suitable solvent, such as N,N-dimethylformamide or tetrahydrofuran, with a base,
such as lithium hydride or sodium hydride. The reaction is conducted at a temperature
ranging from ambient temperature to 100 °C for 1 to 24 hours.
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[0094] STEP 2: Sulfonyl S4-C can be obtained by oxidation of thioether S4-B. The
oxidation is typically conducted using 3-chloroperoxybenzoic acid in an inert solvent
such as dichloromethane. The reaction is conducted at a temperature ranging from 0
°C to ambient temperature for 1 to 24 hours.

[0095] STEP 3: Amine S4-D can be generated from sulfonyl S4-C by hydrogenation
with a suitable catalyst, such as palladium on carbon, in a polar solvent, such as
methanol or ethanol. The reaction is typically conducted at ambient temperature for 1 to
24 hours, under hydrogen gas at 1 to 20 atmospheres of pressure.

[0096] STEP 4: Wherein T = Cl : Chloroamine S4-E can be generated from amine S4-
D by treatment with a chlorinating agent such as tert-butyl hypochlorite,

trichloroisocyanuric acid, sodium hypochlorite, N-chlorosuccinimide, N-chlorohydantoins
and chlorine gas in a polar solvent such as water, N,N-dimethylformamide, methylene
chloride, and the like. The reaction is typically carried out at -20°C to ambient
temperature for about 30 minutes to about 24 hours. In the case of R® = H, one
equivalent of chlorinating agent is used. In the case of R® = Cl, 2 to 4 equivalents of
chlorinating agent is used. Wherein T = Br : Bromoamine S4-E can be generated from

amine S4-D by treating S4-D with a brominating agent, such as bromine, and a base,
such as sodium hydroxide, in a suitable solvent, such as water. The reaction is typically
carried out at -20°C to ambient temperature for about 30 minutes to about 24 hours. In
the case of R® = H, one equivalent of brominating agent is used. In the case of R® = Br,
2 10 4 equivalents of brominating agent is used.

Scheme 5

[0097] Certain compounds of Formula | may be prepared according to the following
exemplary generalized scheme, wherein Y is -OC(=0)NR'®-, wherein LG is a leaving
group, such as bromo, iodo, methanesulfonate, 4-methylbenzenesulfonate or
trifluoromethanesulfonate, wherein Cbz-NH- is benzyl carbamate.
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[0098] STEP 1: Amine S5-C can be generated by treating S5-A with S5-B in an inert
solvent, such as dichloromethane, tetrahydrofuran or N,N-dimethylformamide, at 0 °C to
ambient temperature for 1 to 24 hours.

[0099] STEP 2: Carbamate S5-E can be generated from alcohol S5-D and amine S5-
C by treating amine S5-C with either 1,1'-carbonyldiimidazole, phosgene or triphosgene
in an inert solvent, such as dichloromethane or N, N-dimethylformamide, at 0 °C to
ambient temperature for 1 to 24 hours, followed by treatment with S5-D at 0 °C to
ambient temperature for an additional 1 to 24 hours.

[00100] STEP 3: Amine S5-F can be generated from carbamate S5-E by
hydrogenation with a suitable catalyst, such as palladium on carbon, in a polar solvent,
such as methanol or ethanol. The reaction is typically conducted at ambient
temperature for 1 to 24 hours, under hydrogen gas at 1 to 20 atmospheres of pressure.
[00101] STEP 4: Wherein T = Cl : Chloroamine S5-G can be generated by treating
amine S5-F with a chlorinating agent such as tert-butyl hypochlorite, trichloroisocyanuric

acid, sodium hypochlorite, N-chlorosuccinimide, N-chlorohydantoins and chlorine gas in
a polar solvent such as water, N,N-dimethylformamide, methylene chloride, and the like.
The reaction is typically carried out at -20 °C to ambient temperature for about 30
minutes to about 24 hours. In the case of R® = H, one equivalent of chlorinating agent is
used. In the case of R® = Cl, 2 to 4 equivalents of chlorinating agent is used. Wherein
T = Br : Bromoamine S5-G can be generated by treating amine S5-F with a brominating
agent, such as bromine, and a base, such as sodium hydroxide, in a suitable solvent,
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[00102] Certain compounds of Formula | may be prepared according to the following

exemplary generalized scheme, wherein Y is -NR°C(=0)NR'°-, wherein Cbz-NH- is
benzyl carbamate.

n I9 O
R
- S6-A ><\_}_ SQu X g Wy oV
N I b v f Cbz—N NN
STEP 1 H n ! I K™
R RQ R1O
S5-C S6.B
O .
hydrogenation ><\+ )J\ Qu X sWa 2V halogenation
STEP 2 HeN- =N M j STEP 3
RQ 10
S6-C
X
"N N M
R5 n R9 R1

$6-D

[00103] STEP 1: N,N-substituted urea S6-B can be generated from amine S5-C
(from Scheme 5) and amine S6-A by treating amine S5-C with either 1,1'-
carbonyldiimidazole, phosgene or triphosgene in an inert solvent, such as
dichloromethane or N, N-dimethylformamide, at 0 °C to ambient temperature for 1 to 24
hours, followed by treatment with S6-A at 0 °C to ambient temperature for an additional
1 t0 24 hours.

[00104] STEP 2: Amine S6-C can be generated from carbamate-protected S6-B by
hydrogenation with a suitable catalyst, such as palladium on carbon, in a polar solvent,
such as methanol or ethanol. The reaction is typically conducted at ambient
temperature for 1 to 24 hours, under hydrogen gas at 1 to 20 atmospheres of pressure.
[00105] STEP 3: Wherein T = Cl : Chloroamine S6-D can be generated from amine
S6-C by treatment with a chlorinating agent such as tert-butyl hypochlorite,

trichloroisocyanuric acid, sodium hypochlorite, N-chlorosuccinimide, N-chlorohydantoins
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and chlorine gas in a polar solvent such as water, N,N-dimethylformamide, methylene
chloride, and the like. The reaction is typically carried out at -20 °C to ambient
temperature for about 30 minutes to about 24 hours. In the case of R® = H, one
equivalent of chlorinating agent is used. In the case of R® = Cl, 2 to 4 equivalents of
chlorinating agent is used. Wherein T = Br : Bromoamine S6-D can be generated from

amine S6-C by treatment with a brominating agent, such as bromine, and a base, such
as sodium hydroxide, in a suitable solvent, such as water. The reaction is typically
carried out at -20°C to ambient temperature for about 30 minutes to about 24 hours. In
the case of R® = H, one equivalent of brominating agent is used. In the case of R® = Br,
2 10 4 equivalents of brominating agent is used.

Scheme 7

[00106] Certain compounds of Formula | may be prepared according to the following
exemplary generalized scheme, wherein Y is -OC(=0)O-, wherein Cbz-NH- is benzyl
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[00107] STEP 1: Carbonate S7-B can be generated from alcohol S5-D and alcohol
S7-A by treating alcohol S7-A with either 1,1'-carbonyldiimidazole, phosgene or
triphosgene in an inert solvent, such as dichloromethane or N,N-dimethylformamide, at
0 °C to ambient temperature for 1 to 24 hours, followed by treatment with S5-D at 0 °C
to ambient temperature for an additional 1 to 24 hours.

[00108] STEP 2: Amine S7-C can be generated from carbamate S7-B by
hydrogenation with a suitable catalyst, such as palladium on carbon, in a polar solvent,
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such as methanol or ethanol. The reaction is typically conducted at ambient
temperature for 1 to 24 hours, under hydrogen gas at 1 to 20 atmospheres of pressure.
[00109] STEP 3: Wherein T = Cl : Chloroamine S7-D can be generated by treating
amine S7-C with a chlorinating agent such as tert-butyl hypochlorite,

trichloroisocyanuric acid, sodium hypochlorite, N-chlorosuccinimide, N-chlorohydantoins
and chlorine gas in a polar solvent such as water, N,N-dimethylformamide, methylene
chloride, and the like. The reaction is typically carried out at -20°C to ambient
temperature for about 30 minutes to about 24 hours. In the case of R® = H, one
equivalent of chlorinating agent is used. In the case of R® = Cl, 2 to 4 equivalents of
chlorinating agent is used. Wherein T = Br : Bromoamine S7-D can be generated by

treating amine S7-C with a brominating agent, such as bromine, and a base, such as
sodium hydroxide, in a suitable solvent, such as water. The reaction is typically carried
out at -20°C to ambient temperature for about 30 minutes to about 24 hours. In the
case of R® = H, one equivalent of brominating agent is used. In the case of R®=Br, 2to
4 equivalents of brominating agent is used.

Scheme 8

[00110] Certain compounds of Formula | may be prepared according to the following
exemplary generalized scheme, wherein Y is -NR?°C(=0)O-, wherein LG is a leaving
group, such as bromo, iodo, methanesulfonate, 4-methylbenzenesulfonate or
trifluoromethanesulfonate, wherein Cbz-NH- is benzyl carbamate.
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triphosgene in an inert solvent, such as dlchloromethane or N,N-dimethylformamide, at
0 °C to ambient temperature for 1 to 24 hours, followed by treatment with alcohol S8-D
at 0 °C to ambient temperature for an additional 1 to 24 hours.
[00113] STEP 3: Amine S8-F can be generated from carbamate S8-E by
hydrogenation with a suitable catalyst, such as palladium on carbon, in a polar solvent,
such as methanol or ethanol. The reaction is typically conducted at ambient
temperature for 1 to 24 hours, under hydrogen gas at 1 to 20 atmospheres of pressure.
[00114] STEP 4: Wherein T = Cl : Chloroamine S8-G can be generated by treating
amine S8-F with a chlorinating agent such as tert-butyl hypochlorite, trichloroisocyanuric

acid, sodium hypochlorite, N-chlorosuccinimide, N-chlorohydantoins and chlorine gas in
a polar solvent such as water, N,N-dimethylformamide, methylene chloride, and the like.
The reaction is typically carried out at -20°C to ambient temperature for about 30
minutes to about 24 hours. In the case of R® = H, one equivalent of chlorinating agent is
used. In the case of R° = Cl, 2 to 4 equivalents of chlorinating agent is used. Wherein
T = Br : Bromoamine S8-G can be generated by treating amine S8-F with a brominating
agent, such as bromine, and a base, such as sodium hydroxide, in a suitable solvent,
such as water. The reaction is typically carried out at -20 °C to ambient temperature for
about 30 minutes to about 24 hours. In the case of R® = H, one equivalent of
brominating agent is used. In the case of R® = Br, 2 to 4 equivalents of brominating
agent is used.

Scheme 9

[00115] Certain compounds of Formula | may be prepared according to the following
exemplary generalized scheme, wherein LG is a leaving group such as bromo, iodo,
methanesulfonate, 4-methylbenzenesulfonate or trifluoromethanesulfonate, wherein V =
LG, wherein Y and W are —SO,-, wherein Cbz-NH- is benzyl carbamate.
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X C Cd 1-brono-3-[17-(3-chloro-2,2,4,4-tetranet hyl-5-

oxoi m dazolidin-1-y1)-3,6,9, 12, 15- pent aoxahept adecan-1-y1]-2, 2,5, 5-

t et r amet hyDi2ni2dszz2hi di n- 4- one (39-37) - C))2NyNBr / \ PCTAISRM034764 / NI , C
\--i Br 1-chloro-3421-(3-chloro-2,2,4,4-tetranethyl-5-

oxoi m dazolidin-1-y1)-3,6,9, 12,15, 19- hexaoxaheni cosan-1-yl1]-2,2,5, 5-
tetranet hyl i m dazol i din-4-one (39-38) o A ONN- ?2c G G WO

2012/ 054521PCT/ US2011/ 056764 1- br onp- 3421-(3-chloro-2,2, 4, 4-tetranet hyl-5-
oxoi m dazolidin-1-y1)-3,6, 9,82, 15, 19- hexaoxaheni cosan-1-y1]-2, 2,5, 5-
tetramet hyl i m dazol i di n- +@9) r\ ---\AN-10 | --- Br o) _A
1-chl or o- 3423Cbg&§§mg; nféfq;l?m, V%%ﬁptra%ﬂh L-%‘-QMrﬁMlVMS&%]{H‘CbZ

oxoi mi dazol i di nf1-y1)-3, 6, $T47, 15, 18, 21- heptsaexat ri cdsan- 1-y1] -2, 2, 5, 5-
tetranet hyl i m daZdl i di n-4-one (39-40) Cl o04.  NxN'-ci

1- brono-3423-(3-chloro-2,2,4 46522;: ramet hyl- 5-

oxoi m dazol i di n- &uydb) - 3, X@ 2 1 ol at nueesan- 1-yl] - 2, 2, 5, 5-

t et ranet hyl i nmi dagweki di n-C%_gne n( 39-‘\4?2, ZKN:LM;S- Al\t'\lﬁg%N- 1-STEPBY

59-C
H NM‘S"O—Q X _4W. O*'S—(—%NH Hhalogenation, T\N><\—)8\SI'O—Q X W O°ISQ+/)><N/T
2! 2 0 h
ST I TN ey N TR O T

$9-D S9-E

[00116] STEP 1: Thioether S9-B can be generated by alkylation of thiol S1-C (from
scheme 1) with compound S9-A. The reaction is typically carried out in a suitable
solvent such as N,N-dimethylformamide, and the like, and a suitable base, such as
cesium carbonate or sodium carbonate. The reaction is conducted at a temperature
ranging from ambient temperature to 100 °C for 1 to 24 hours.

[00117] STEP 4: Sulfonyl S9-C can be obtained by oxidation of thioether S9-B. The
oxidation is typically conducted using 3-chloroperoxybenzoic acid in an inert solvent
such as dichloromethane. The reaction is conducted at a temperature ranging from 0
°C to ambient temperature for 1 to 24 hours.

[00118] STEP 5: Amine S9-D can be generated from sulfonyl S9-C by hydrogenation
with a suitable catalyst, such as palladium on carbon, in a polar solvent, such as
methanol or ethanol. The reaction is typically conducted at ambient temperature for 1 to
24 hours, under hydrogen gas at 1 to 20 atmospheres of pressure.

[00119] STEP 6: Wherein T = Cl : Chloroamine S9-E can be generated by treating
S9-D with a chlorinating agent such as tert-butyl hypochlorite, trichloroisocyanuric acid,

sodium hypochlorite, N-chlorosuccinimide, N-chlorohydantoins and chlorine gas in a
polar solvent such as water, N,N-dimethylformamide, methylene chloride, and the like.
The reaction is typically carried out at -20 °C to ambient temperature for about 30
minutes to about 24 hours. In the case of R = H, 2 equivalents of chlorinating agent is
used. In the case of R® = Cl, 4 to 8 equivalents of chlorinating agent is used. Wherein
T = Br : Bromoamine S9-E can be generated from amine S9-D by treatment with a
brominating agent, such as bromine, and a base, such as sodium hydroxide, in a
suitable solvent, such as water. The reaction is typically carried out at -20 °C to
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NXN-Br 2-(2-(2-(3-chloro-2,2,4,4-tetramet hyl-5- oxoi m dazol i din-1-
yl ) et hoxy) et hoxy) et hanesul fonic acid (39-42) HG3S--\ 0\ -\ ONO
2- (2- (2- (\8ochi2nses22, 2, 4, 4-tetranet hyl-5- oxoi m dazol i di RCTAIS2011/056764
yl ) et hoxy) et hoxy) et hanesul fonic acid (39-43) Ho3s----\_0\__,\ ONo
N.Br 2-(2-(2-(2-(3-chloro-2,2,4,4-tetranethyl-5- oxoi m dazolidin-1-
yl ) et hoxy) et hoxy) et hoxy) et hanesul fonic acid (39-44) )o HG3S
ambient temperature for about 30 minutes to about 24 hours. In the case of R>=H, 2
equivalents of brominating agent is used. In the case of R® = Br, 4 to 8 equivalents of
brominating agent is used.
[00120] Scheme 10
[00121] Certain compounds of Formula | may be prepared according to the following
exemplary generalized scheme, wherein D is nitrogen, wherein Z is 2,2,5,5-
tetramethylimidazolidin-4-one, wherein LG is a leaving group, such as bromo, iodo,

methanesulfonate, 4-methylbenzenesulfonate or trifluoromethanesulfonate.

0
S$10-B
0 _ Y =Q 1y Xa Wy oV
} 2: Y X AW oV N
LG-(\/)’n QMka (\/)] HNX \(\/)/n Mka (\/)]
HN-NH S$10-C
~ STEP 1
S10-A
0

halogenation
STEP 2 T’N7§N‘(\’)’;{_Q MﬁMﬁV(\/)]V
$10-D
[00122] STEP 1: Imidazolidinone S10-C can be generated by alkylation of amide S1-

A with compound S10-B. The reaction is typically carried out with a solvent such as

N,N-dimethylformamide, tetrahydrofuran, and the like, with a base, such as sodium
hydride, potassium hydride, lithium bis(trimethylsilyl)amide, or the like, at a temperature
ranging from 0 °C to 80 °C for 1 to 24 hours.

[00123] STEP 2: Wherein T = Cl : Chloroamine S10-D can be generated from amine
S10-C treatment with a chlorinating agent such as tert-butyl hypochlorite, chloramine-T,

trichloroisocyanuric acid, sodium hypochlorite, N-chlorosuccinimide, N-chlorohydantoins
or chlorine gas in a polar solvent such as water, N,N-dimethylformamide, methylene
chloride, methanol, ethanol, or the like. The reaction is typically carried out at -20 °C to
ambient temperature for about 30 minutes to about 24 hours. Wherein T = Br :

Bromoamine S10-D can be generated from amine S10-C by treatment with a
brominating agent, such as bromine, and a base, such as sodium hydroxide, in a
suitable solvent, such as water. The reaction is typically carried out at -20 °C to
ambient temperature for about 30 minutes to about 24 hours.

Scheme 11
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N.Cl 2-(2-(2-(2-(3-chloro-2,2,4,4-tetranethyl-5- oxoi m dazolidin-1-

yl ) et hoxy) et hoxy) et hoxy) et hanesul fonic acid (39-45) o---\__ 0 \\ Ho3s ON

. Br 14- (3wohhvis4212, 4, 4-t etranet hyl-5- oxoi m dazol i di nPCTNEPE13/066784 12-

t et raoxat et radecane-1-sul fonic acid (39-46) p---\-0 SG3H O N. Cl WO
2012/ 054521PCT/ US2011/ 056764 14-(3-chloro-2, 2,4, 4-tetranet hyl-5-

oxoi m dazolidin-1-yl)-3,6,9, 12- tetraoxatetradecane-1l-sulfonic acid (39-47)
0----\_0 CGo\----\0ON3\---- \---\ SOBH

[00124] Certain compounds of Formula | may be prepared according to the following
exemplary generalized scheme, wherein D is nitrogen, wherein LG is a leaving group,
such as bromo, iodo, methanesulfonate, 4-methylbenzenesulfonate or

trifluoromethanesulfonate.

S11-B o
\ —
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" S11-C
G STEP 1
S11-A
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halogenation ’\\l E Y—QMXMWMV
_— - Bw A~
STEP 2 S m ok

S11-D
[00125] STEP 1: Compound S11-C can be generated by alkylation of S11-A with
S11-B. The reaction is typically carried out with a solvent such as N,N-
dimethylformamide, tetrahydrofuran, and the like, with a base, such as sodium hydride,
potassium hydride, lithium bis(trimethylsilyl)amide, or the like, at a temperature ranging
from 0 °C to 80 °C for 1 to 24 hours.
[00126] STEP 2: Wherein T = Cl : Chloroamine S11-D can be generated from amine
S11-C treatment with a chlorinating agent such as tert-butyl hypochlorite, chloramine-T,

trichloroisocyanuric acid, sodium hypochlorite, N-chlorosuccinimide or N-
chlorohydantoins and chlorine gas in a polar solvent such as water, N,N-
dimethylformamide, methylene chloride, methanol, ethanol, or the like. The reaction is
typically carried out at -20 °C to ambient temperature for about 30 minutes to about 24
hours. Wherein T = Br : Bromoamine S11-D can be generated from amine S11-C by

treatment with a brominating agent, such as bromine, and a base, such as sodium
hydroxide, in a suitable solvent, such as water. The reaction is typically carried out at -
20 °C to ambient temperature for about 30 minutes to about 24 hours.

Scheme 12

[00127] Certain compounds of Formula | may be prepared according to the following
exemplary generalized scheme, wherein D is nitrogen, wherein LG is a alkylsulfonate,
4-alkylsulfonate, or a halide.
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N.Br 17-(3-chloro-2,2,4,4-tetranet hyl-5- oxoi mdazolidin-1-yl)-3,6,9,12, 15-
pent aoxahept adecane-1-sul fonic acid (39-48) Or"\,0 OTh\---1\j'C HO 3S
17- ( 3- chiwocoR/@43214-t et r anet hyl- 5- oxoi m dazol i di n- 1- yPrTA]S8019/036764 5-

pent aoxahept adecane- 1-sul fonic acid (39-49) 0"---\_0o C0\\ -- \....-\ON
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nmet hoxyet hoxy) et hoxy) et hoxy) - 2, 2, 6, 6- tetranethyl pi peridi ne (39-50) NCl
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[00128] STEP 1: Compound S12-B can be generated by treating S12-A with ether
methanesulfonyl chloride or p-toluenesulfonyl chloride with a base, such a triethylamine
or pyridine, in a suitable solvent, such as dichloromethane, tetrahydrofuran, pyridine,
1,2-dichlorethane, or the like at a temperature ranging from 0 °C to 80 °C for 30 minutes
to 8 hours.

[00129] STEP 2: Dimer S12-D can be generated by alkylation of S12-C with
compound S12-B. The reaction is typically carried out with a solvent such as N,N-
dimethylformamide, tetrahydrofuran, and the like, with a base, such as sodium hydride,
potassium hydride, lithium bis(trimethylsilyl)amide, or the like, at a temperature ranging
from 0 °C to 80 °C for 1 to 24 hours.

[00130] STEP 3: Wherein T = Cl : Chloroamine S12-E can be generated from
compound S12-D treatment with a chlorinating agent such as tert-butyl hypochlorite,
chloramine-T, trichloroisocyanuric acid, sodium hypochlorite, N-chlorosuccinimide, N-
chlorohydantoins and chlorine gas in a polar solvent such as water, N,N-
dimethylformamide, methylene chloride, methanol, ethanol, or the like. The reaction is
typically carried out at -20 °C to ambient temperature for about 30 minutes to about 24
hours. Wherein T = Br : Bromoamine S12-E can be generated from amine S12-D by

treatment with a brominating agent, such as bromine, and a base, such as sodium
hydroxide, in a suitable solvent, such as water. The reaction is typically carried out at -
20 °C to ambient temperature for about 30 minutes to about 24 hours.

[00131] Synthetic routes to specific individual compounds of Formula | are provided
below (see Examples).
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1-chloro-4-(2-(2-(2- methoxyet hoxy) et hoxy)ethyl sul fonyl)-2, 2,6, 6-
t et ranet hyl pi peridine (39-52) ro L- oNCl O 0 1-brono-4-(2-(2-(2-
met hoxyetwoxgiztsiniety) et hyl sul fonyl) -2, 2, 6, 6- tetranet hylPpirseedionee{ 39- 53)
N-Br Il C 00
4-(2,5,8,11-tetraoxatri decan- 13-yl oxy)-1-chloro-2, 2,6, 6-tetranet hyl pi peri di
ne (39-54) o ?C 1( ooN- Cl 0)
EXAMPLES
[00132] The following examples are offered by way of illustration and not by way of
limitation.
Example 1
N, N-Dichloro-2-methyl-4-(2-(2-(2-methoxyethoxy)ethoxy)ethylsulfonyl)butan-2-amine

(Compound 38-05)

></\ NaOH ></\BV(CH2CH20)3M9 ></\
CbzHN SAc — CbzHN SH =™ GCbzHN T T AN

Cc

mCPBA Xﬂ o o. Ha PdC ><A o o

—_— CbzHN //S\\/\/ \/\O/\/ N — H2N /IS\\/\/ \/\O/\/ ~
OO0

‘BuOCl

| 7\
Cl
Benzyl 4-mercapto-2-methylbutan-2-ylcarbamaie

CszN></\SH

[00133] To a solution of S-3-(benzyloxycarbonylamino)-3-methylbutyl ethanethioate
(1.52 g, 5.14 mmol, prepared as described in WO 2008/083347) in methanol (25 ml)
was added 5.0 M NaOH in H2O (3.3 ml, 16.5 mmol). The solution was stirred for 1 hour,
concentrated in vacuo, and the residue suspended in 100 ml 1M H3PQO,, extracted with

5x 50 ml ethyl acetate, the organic layers combined and washed once with 100 ml
saturated NaCl, dried on MgSQ,, and concentrated in vacuo. The reaction product was
used in the next step without further purification.

Benzyl 14-methyl-2.5.8-frioxa-11-thiapentadecan-14-ylcarbamate

CszN></\S/\/O\/\O/\/O\
[00134] To a solution of benzyl 4-mercapto-2-methylbutan-2-ylcarbamate (2.05 g, 8.1
mmol) in N,N-dimethylformamide (10 ml) was added cesium carbonate (2.27 g, 6.97
mmol) and 2-(2-(2-methoxyethoxy)ethoxy)ethyl 4-methylbenzenesulfonate (2.32 g, 7.29
mmol). The solution was heated to 60 °C for 2 hour, then 70 °C for 16 hour, cooled to
room temperature, concentrated in vacuo, and the residue dissolved in 50 ml 5%
NaHSQO,, extracted with 3x 50 ml ethyl acetate, dried on MgSQO,, and concentrated in
vacuo. The residue was purified by flash chromatography (10% to 60% ethyl acetate in
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( WD 2012/ 054521PCT/ US2011/ 056764
4-(2,5,8,11-tetraoxatri decan- 13-yl oxy) - 1-

br ono- 2, 2¥6,2614ms852aet hyl pi peridine (39-55) o ? C 1 00 @LT/US201B056764

2-(2-(2-(2-(1-chloro-2, 2,6, 6- tetranethyl pi peridin-4-

yl oxy) et hoxy) et hoxy) et hoxy) et hanesul fonic acid (39-56) so3H Col ( HOO N-C
o) 2-(2-(2-(2-(1-brono-2,2,6,6- tetranethyl pi peridin-4-
yl oxy) et hoxy) et hoxy) et hoxy) et hanesul fonic acid (39-57) so3H ClI ( 00 H N Br

hexanes) to give the title compound as a clear oil (1.24 g, 3.10 mmol, 60%). 'H NMR
(400 MHz, CDCls) 8 1.32 (s, 6H), 1.99 (m, 2H), 2.53 (m, 2H), 2.73 (m, 2H), 3.39 (s, 3H),
3.5-3.7 (m, 10H), 4.8 (s, 1H), 5.05 (s, 2H), 7.3-7.4 (m, 5H). LRMS (ESI/APCI) m/z 422
[M + NaJ*.

Benzyl 2-methyl-4-(2-(2-(2-methoxyethoxy)ethoxy)ethylsulfonyl)butan-2-ylcarbamate

00
[00135] A solution of benzyl 14-methyl-2,5,8-trioxa-11-thiapentadecan-14-

ylcarbamate (1.24 g, 3.10 mmol) in dichloromethane (30 ml) was cooled to 0 °C. 3-
Chloroperbenzoic acid (77%, 2.18 g, 9.72 mmol) was added portion-wise, and the
solution stirred for 2 hour. The solution was diluted with 500 ml ethyl acetate, washed
with 3x 100 ml saturated NaHCOs3, 1x 100 ml saturated NaCl, dried on MgSQO,, and
concentrated in vacuo. The residue was purified by flash chromatography (10% to 80%
ethyl acetate in hexanes) to afford the title compound as a clear oil (790 mg, 1.83 mmol,
59%). 'H NMR (400 MHz, CDCl3) & 1.35 (s, 6H), 2.21 (m, 2H), 3.19 (m, 2H), 3.37 (s,
3H), 3.5-3.7 (m, 8H), 3.90 (m, 2H), 5.06 (m, 3H), 7.2-7.4 (m, 5H); LRMS (ESI/APCI)
m/z 432 [M + H]*, 454 [M + Na]*.
2-Methyl-4-(2-(2-(2-methoxyethoxy)ethoxy)ethylsulfonyl)butan-2-amine

H2N></\S/\/O\/\O/\/O\

7\

[00136] Benzyl 2-methyl-4-(2-(2-(2-methoxyethoxy)ethoxy)ethylsulfonyl)butan-2-
ylcarbamate (790 mg, 1.83 mmol) was dissolved in methanol (15 ml) and was purged
with nitrogen. Palladium on carbon (10%, 40 mg) was added, and the suspension was
put under a blanket of hydrogen (1.3 atmospheres). The suspension was stirred for 1.5
hours, filtered through a 0.45 um PTFE filter, and the solution concentrated in vacuo.
The material was used without further purification. 'H NMR (400 MHz, CDCl3) § 1.19 (s,
6H), 1.91 (m, 2H), 2.14 (s, 2H), 3.2-3.3 (M, 4H), 3.38 (s, 3H), 3.5-3.7 (m, 8H), 3.92 (m,
2H); LRMS (ESI/APCI) m/z 298 [M + H]".

N, N-Dichloro-2-methyl-4-(2-(2-(2-methoxyethoxy)ethoxy)ethylsulfonyl)butan-2-amine
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0)
2-(2-(2-(1-chloro-2, 2,6, 6-tetranet hyl pi peri di n4-yl oxy) et hoxy) et hoxy) et hanol

(39-58) WO 2bi2@54521HO PCT/US2011/056764
2-(2-(2-(1-brono-2, 2,6, 6-tetranet hyl pi peri di n4-yl oxy) et hoxy) et hoxy) et hanol
(39-59) NBr HO 2-(2-(2-(1-chloro-2,2,6,6-tetranethyl piperidin-

4-yl oxy) et hoxy) et hoxy) et hanesul fonic acid (39-60) o C1 00-( NNCI HGBS)
2-(2-(2-(1-brono-2, 2, 6, 6-tetranet hyl pi peri di n4-yl oxy) et hoxy) et hoxy) et hanesu

| fonic acid (39-61) I></\/,\\/\/O\/\O/\/O\
Cl

[00137] A solution of 2-methyl-4-(2-(2-(2-methoxyethoxy)ethoxy)ethylsulfonyl)butan-
2-amine (1.83 mmol) in methanol (6 ml) was cooled to 0 °C. tert-Butylhypochlorite (600
ul, 5.0 mmol) was added drop-wise over 10 minutes, and the solution stirred for 1 hour.
The solution was concentrated in vacuo and the residue purified by preparatory HPLC
(H=O/acetonitrile) to afford the title compound as a clear oil (638.3 mg, 1.743 mmol,
95% over two steps). 'H NMR (400 MHz, CDCls) & 1.41 (s, 6H), 2.20 (m, 2H), 3.17-3.21
(m, 4H), 3.37 (s, 3H), 3.5-3.7 (m, 8H), 3.90 (m, 2H). "*C NMR (100 MHz, CDCls) & 23.5,
31.6, 50.0, 53.4, 59.0, 64.8, 70.3, 70.5, 70.7, 71.9, 73.1. ESI/APCI (pos) expected for
C12H25C1,NOsS: 365.08; LRMS (ESI/APCI) m/z 366 [M + HJ*, 388 [M + NaJ".

Example 2
2-(3-(Dichloroamino)-3-methylbutylsulfonyl)ethanol

(Compound 38-25)

/\/OH
></\ NaOH ><A X/\ OH
CbzHN SAc — CbzHN — CbzHN e
mCPBA ></\ ~~_-0OH H_>2’ Pa/c H N></\ ~~-CH

— ™ CbzHN =N //\\

00
'BuOCI ></\
OH
—  CIN g
00

Benzyl 4-mercapto-2-methylbutan-2-ylcarbamaie

CszN></\SH

[00138] To a solution of S-3-(benzyloxycarbonylamino)-3-methylbutyl ethanethioate
(10.60g, 35.88 mmol, prepared as described in WO 2008/083347) in methanol (100 ml)
was added 5.0 M NaOH in H>O (15 ml, 75 mmol). The solution was stirred for 2 hour,
concentrated in vacuo, and the residue suspended in ethyl acetate (300 ml), washed
with 3x 100 ml 5% NaHSQO,, 1x 100 ml saturated NaCl, dried on MgSQO,, and

concentrated in vacuo. The material was used without further purification.

Benzyl 4-(2-hydroxyethylthio)-2-methylbutan-2-ylcarbamate
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IN-Br HGOBYS)

2-(2-(2-(1-chloro-2, 2,6, 6-tetranet hyl pi peri di n4-yl sul fonyl ) et hoxy) et hoxy) et
hanol (3W62p12/054524S< % ?:, N-CI HO PCT/US2011/056764
2-(2-(2-(1-brono-2, 2,6, 6-tetranet hyl pi peridi n4-yl sul fonyl ) et hoxy) et hoxy) et h
anol (39-63) E11 ( o N-Br HOCO WD 2012/ 054521PCT/ US2011/ 056764

3-chl oro-4-((2-hydroxyet hyl sul fonyl) net hyl ) -4- net hyl oxazol i di n-2-one
(39-64) o Aci-0/ Ar...) 00 OH

CbzHN s

[00139] To a solution of benzyl 4-mercapto-2-methylbutan-2-ylcarbamate (3.30 g,
12.2 mmol) in N,N-dimethylformamide (50 ml) was added iodoethanol (1.4 ml, 18.0
mmol) and cesium carbonate (390 mg, 1.20 mmol). The solution was heated to 85 °C
for 16 hours, cooled to room temperature, and concentrated in vacuo. The residue was
purified by flash chromatography (30% to 100% ethyl acetate in hexanes) to afford the
titte compound as a clear oil (1.01 g, 3.40 mmol, 26%). 'H NMR (400 MHz, CDCl3) &
1.31 (s, 6H), 2.0-2.1 (m, 2H), 2.47-2.51 (m, 2H), 2.72 (m, 2H), 3.70 (m, 2H), 4.7 (s, 1H),
5.06 (s, 2H), 7.3-7.4 (m, 5H); LRMS (ESI/APCI) m/z 298 [M + H]*, 320 [M + Na]".
Benzyl 4-(2-hydroxyethylsulfonyl)-2-methylbutan-2-ylcarbamate

></\ H
ChzHN 5O
0

I\

0
[00140] A solution of benzyl 4-(2-hydroxyethylthio)-2-methylbutan-2-ylcarbamate

(1.01 g, 3.06 mmol) in dichloromethane (10 ml) was cooled to 0 °C and 3-
chloroperbenzoic acid (77%, 2.01 g, 8.97 mmol) was added. The solution was stirred
for 1.5 hour, concentrated in vacuo, and the residue partitioned between 150 ml ethyl
acetate and 50 ml saturated NaHCO3;. The organic phase was washed with 2x 50 ml
saturated NaHCO3;, 1x 100 ml saturated NaCl, dried on MgSQO, and concentrated in
vacuo. The residue was purified by flash chromatography (20% to 100% ethyl acetate
in hexanes) to afford the title compound as a clear oil (790 mg, 2.40 mmol, 71%,). 'H
NMR (400 MHz, CDCl3) 6 1.33 (s, 6H), 2.26-2.30 (m, 2H), 2.4-2.5 (br s, 1H), 3.0-3.1 (m,
2H), 3.17 (m, 2H), 4.04 (m, 2H), 4.74 (s, 1H), 5.06 (s, 2H), 7.34-7.39 (m, 5H); LRMS
(ESI/APCI) m/z 330 [M + H]*, 352 [M + Na]*.

2-(3-Amino-3-methylbutylsulfonyl)ethanol

H,N s
0

I\

0
[00141] A solution of benzyl 4-(2-hydroxyethylsulfonyl)-2-methylbutan-2-ylcarbamate

(790 mg, 2.40 mmol) in methanol (30 ml) was purged with nitrogen and palladium on
carbon (10%, 120 mg) was added. The solution was put under a blanket of hydrogen
(1.3 atmospheres) and stirred for 1.5 hours at room temperature. The suspension was
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3-chloro-4-((2,3- di hydroxypropyl su Ifonyl)nmethyl)-4-

nmet hyl oxazol i di n-2-one (39-65) o Aci-0/ OHCO0O ™H

3- chl or o-wormtdnghs24- ((2, 3, 4- tri hydroxybutyl sul f onyl ) meCmuSp@axazebs di n- 2-
one (39-66) o ci- AO/ OH OH C0 OH 3-chloro-44({242-(2-

hydr oxyet hoxy) et hoxy] et hane} sul fonyl ) met hyl ] -4-nmet hyl - 1, 3- oxazol i di n- 2- one
(39-67) ci-NHO 0./0) /A 00 3-chloro-4-[({2-[2-(2-
nethoxyethoxy)ethoxy]ethanelsulfonyl)nethyl 1- 4- et hyl - 1, 3- oxazol i di n- 2- one

(39- 68)nlt9re%i' thro¥gn/ 0. 45 ﬂim PTFE an‘éi concentrated-in vacu®to afford the fitle compo@nd 1) -
00 3-chloro-4-rmeth J - tetraoxatri decane-
o

13- sul Mdigh \)vaetuagqywtmoat ktaszurdlqangn 0hBMBESIBAYCH m/z 196 [M + H]".
2-(3-(Dichloroamino)-3-methylbutylsulfonyl)ethanol

></\ ~_0CH

// \\

[00142] A solution of 2-(3-am|no-3-methylbutylsu|fonyl)ethanol (x mg, 2.40 mmol) in
methanol (10 ml) was cooled to 0 °C and tert-butylhypochlorite (700 pl, 5.9 mmol) was
added drop-wise. The solution was stirred for 30 minutes, concentrated in vacuo, and
the residue purified by flash chromatography (50% to 100% ethyl acetate in hexanes) to
afford the title compound as a white solid (500 mg, 1.89 mmol, 79% over two steps). 'H
NMR (400 MHz, D2O) 4 1.42 (s, 6H), 2.18-2.22 (m, 2H), 2.94-2.97 (t, J=5.6 Hz, 1H),
3.15-3.23 (m, 4H), 4.08 (m, 2H). '*C NMR (100 MHz, D,O) & 23.49, 31.57, 49.61,
55.11, 56.27, 72.99. LRMS (ESI/APCI) m/z 264 [M + H]".
Example 3
3-(3-(Dichloroamino)-3-methylbutylsulfonyl)propane-1,2-diol
(Compound 38-27)

>""oH
CbzHN SAc — CbzHN SH — CbzHN S/Y\OH

c
OH

mCPBA ></\ Hp, PA/C X/\
S/Y\OH SEETAY SMOH

™  CbzHN S PN

O O OH O O oOH

'BuOCl M
——  CI,N ST Y o

1\

O O OH
Benzyl 4-mercapto-2-methylbutan-2-ylcarbamaie

CszN></\SH

[00143] To a solution of S-3-(benzyloxycarbonylamino)-3-methylbutyl ethanethioate
(10.60g, 35.88 mmol, prepared as described in WO 2008/083347) in methanol (100 ml)
was added 5.0 M NaOH in H>O (15 ml, 75 mmol). The solution was stirred for 2 hour,
concentrated in vacuo, and the residue suspended in ethyl acetate (300 ml), washed
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cl-- NAO/ o0'1"'.., -- R o R T AR 00
3-chloro-4-{[(2-{242- (2 hydroxyet hoxy) et hoxy] et hoxyl et hane) sul fonyl ]

met hyl } - antzydsﬁlz;l?) oxazol i din-2-one (39-70) o A0 PCT/US2011/056764
LQ.---- 00, .0.) li-"2 00 WD 2012/ 054521PCT/ US2011/ 056764
2-{242- (2 {[(3 chloro 4- nethyl 2- oxo-1, 3- oxazol i din-4-

yl ) met hane] sul f onyl } et hoxy) et hoxy] et hoxyl eth ane-1-sulfonic acid (39-71) o
ci---NAO /(:) Ho3s C0) A 00

3 ol ongmind @ B9PNGASH( 3 6bb At aMACR urid en s 013kl 1 i -4

yl ) met hane] sul f onyl | et hoxy) et hoxy] et hoxyl e

ane) sulcpoegntiaied Hydacup. ndehgiactiorBpexbizbvasg uaed witbaet fugberpyrification. pl

()N Clo D% (2 3-dinvarSypropylihio):2-methylbutn-2:yicarbamatd: ) 1A

CszN></\s/Y\OH
OH

[00144] To a solution of benzyl 4-mercapto-2-methylbutan-2-ylcarbamate (3.04 g,
12.0 mmol) in N,N-dimethylformamide (50 ml) was added oxiran-2-ylmethanol (1.10 ml,
16.6 mmol) and cesium carbonate (520 mg, 1.6 mmol). The solution was heated to 85
°C for 16 hour, cooled to room temperature, and concentrated in vacuo. The residue
was purified by flash chromatography (30% to 80% ethyl acetate in hexanes) to afford
the title compound as a clear oil (3.52 g, 10.8 mmol, 90%). 'H NMR (400 MHz, CDCls)
8 1.30 (m, 6H), 2.0-2.1 (m, 2H), 2.24 (m, 1H), 2.49-2.62 (m, 3H), 2.71 (m, 1H), 3.5 (m
1H), 3.7 (m, 2H), 4.75 (s, 1H), 5.06 (s, 2H), 7.3-7.4 (m, 5H); LRMS (ESI/APCI) m/z 328
M + H]*, 350 [M + Na]*.

Benzyl 4-(2,3-dihydroxypropylsulfonyl)-2-methylbutan-2-ylcarbamate

CszN></\S/\(\OH

7\

O O OH

[00145] A solution of benzyl 4-(2,3-dihydroxypropylthio)-2-methylbutan-2-ylcarbamate
(8.52 g, 9.8 mmol) in dichloromethane (15 ml) was cooled to 0 °C and 77% 3-
chloroperbenzoic acid (5.39 g, 24.0 mmol) was added. The solution was stirred for 1
hour, concentrated in vacuo, and the residue partitioned between 200 ml ethyl acetate
and 100 ml saturated NaHCOs;. The organic phase was washed with 2x 100 ml
saturated NaHCO3, 1x 100 ml saturated NaCl, dried on MgSQO, and concentrated in
vacuo. The residue was purified by flash chromatography (20% t0100% ethyl acetate in
hexanes) to afford the title compound as a clear oil (2.34 g, 6.51 mmol, 60%). 'H NMR
(400 MHz, CDCI3) 6 1.30 (m, 6H), 2.2-2.3 (m, 2H), 2.4-2.5 (br s, 1H), 3.0-3.3 (m, 4H),
3.4 (brs, 1H), 3.60 (m, 1H), 3.68 (m, 1H), 4.3 (br s, 1H), 4.80 (s, 1H), 5.06 (s, 2H), 7.34-
7.39 (m, 5H); LRMS (ESI/APCI) m/z 360 [M + H]*, 382 [M + Na]".
3-(3-Amino-3-methylbutylsulfonyl)propane-1,2-diol
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00 3-chloro-4-((2-(2- hydroxyethoxy) et hoxy) net hyl) - 4-

nmet hyl oxazol i di n-2-one (39-73) o. 0O<(DCH , C

4- chl or o-weQatINpa20xyet hyl ) - 3, 3- di et hyl pi per azi ne- 2, 5Pdirarseo1i1®97é41) 0
HON)Q rN, Cl 0 4-chloro-1-(2-(2-(2- nethoxyethoxy)ethoxy)ethyl)-3, 3-

di et hyl pi perazi ne-2,5-dione (39-75) 0 rN, C O

4-chl oro-1- (2, 3-di hydroxypropyl) -3, 3- di net hyl pi perazi ne-2, 5-di one (39-76)
HO OHClI 4-chl oro-3, 3-di methyl-1-(2, 3, 4-

tri hydroxybutyl) pi perazi ne-2, 5-dkogne (39-77) 0 HOCHN, Cl1
1-chloro-3-(2-(2-(2- net hoxyetFm W )-5, 5-

di met hyl i m dazol i di ne- 2, 4-di on& "( 39- 78 \ \ -\ 7------ 0O-N O yNN0O1 WO
2012/ 054521PCT/ US2011/ 056764 1- chl or®-3- Pﬁ_(( 2-(2-(2-

met hox yeo 118}y ) Atsblukiph ef bgh2s d @@Bydinydidxyplopylsulfonyl)-2-methylbutan-2-

5, 5-di I}E:tamellr%gec{a.zﬂ gi;,d1i0r.]f _mzrhéllj t r%re]%a%%f)(_&)gl)m)%a%_smged with nitrogen and
palladium on carbon (10%, 230 mg) was added. The suspension was put under a
blanket of hydrogen (1.3 atmospheres) and stirred for 2 hours. The suspension was
filtered through Celite® and concentrated in vacuo to afford the title compound which
was used without further purification. LRMS (ESI/APCI) m/z 226 [M + H]".
3-(3-(Dichloroamino)-3-methylbutylsulfonyl)propane-1.2-diol

C|2N></\s/\(\OH

172\

O O OH

[00147] A solution of 3-(3-amino-3-methylbutylsulfonyl)propane-1,2-diol (10.4 mmol)
in methanol (20 ml) was cooled to 0 °C and tert-butylhypochlorite (1.8 ml, 15 mmol) was
added drop-wise. The solution was stirred for 30 minutes, concentrated in vacuo, and
the residue purified by flash chromatography (50% to100% ethyl acetate in hexanes) to
afford the title compound as a clear oil (1.16 g, 3.94 mmol, 61% over two steps). 'H
NMR (400 MHz, D2O) 6 1.43 (s, 6H), 2.18-2.22 (m, 2H), 3.11-3.32 (m, 4H), 3.5-3.7 (m,
3H), 4.1 (s, 1H), 4.3 (s, 1H). *C NMR (100 MHz, D,O) & 23.49, 31.45, 49.62, 55.66,
65.52, 66.85, 73.04; LRMS (ESI/APCI) m/z 296 [M + H]".
Example 4
4-(3-(Dichloroamino)-3-methylbutylsulfonyl)butane-1,2,3-triol
(Compound 38-29)

V>/<? H
></\ © . 7 _,KOH >4/\ OH
CbzHN SH CbzHN s/\/Q CbzHN s
OH

OH

H H
mCPBA ><A on He PUC ><A o
" CbzHN S — H,N S
O O oOH O O OH
'BuOCI ></\ H o
— CIN S

Benzyl 4-(2-hydroxy-2-(oxiran-2-yl)ethylthio)-2-methylbutan-2-ylcarbamaie
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0 0 3-chloro-1-(2-((2-(2-(2- hydroxyethoxy) et hoxy)ethyl)sul fonypet hyl) -

4, 4-di net hyl i m dazol i din-2-one (39-80) r-"0-\ 0 0 dgr\--NOy -a 0

4- chl or o-weQatINsa20xyet hyl ) - 3, 3, 5, 5- tetranet hyl pi per azipaTarsena/ 0§36+ 81) o
HON)'. @ c¢cN, C 4-chloro-1-(2-(2-(2- nethoxyethoxy)ethoxy)ethyl)-3,3,5,5-

t et r amet hyl pi perazi n-2-one (39-82) o00oN cN, Cl

4-chl oro-1-(2, 3-di hydroxypropyl)-3, 3,5, 5- tetranethyl pi perazi n-2-one
(39-83) o HON)Q OHN, Cl 4-chloro-3,3,5,5-tetramethyl-1-(2, 3, 4-

tri hydroxybutyl) pi perazi n-2-one (39784) HO HO OH Cl
2-(3-chl oro-4, 4-di net hy1- 2-ox§'¢)$ N
y1l)-N-(2-(2-(2-nmet hoxyet hoxy) y) et hyl) - WN, N- di net hyl et hanam ni um 4-

nmet hyl benzenesul fonate (39-85) r-"0-\_ 0 0 ON1-' . s03-\Nr 'a o
[00148] To a solution of benzyl 4-mercapto-2-methylbutan-2-ylcarbamate (3.50 g,

13.8 mmol, prepared as described in WO 2008/083347) in N,N-dimethylformamide (100
ml) was added butadiene diepoxide (1.5 ml, 19 mmol) and cesium carbonate (4.31 g,
13.2 mmol). The solution was heated to 80 °C for 1 hour, cooled to room temperature,
and concentrated in vacuo. The residue was purified by flash chromatography (30% to
60% ethyl acetate in hexanes) to afford the title compound as a clear oil (1.14 g, 3.36
mmol, 24.3%) and a 3:2 mixture of diastereomers. 'H NMR (400 MHz, CDClz) § 1.29
(m, 6H), 2.0-2.1 (m, 2H), 2.55-2.83 (m, 6H), 2.86 (m, 0.4H), 3.1 (m, 0.6H), 3.8 (m, 0.6
H), 3.9 (br s, 0.4 H), 4.74 (s, 0.6 H), 4.76 (s, 0.4H), 5.06 (s, 2H), 7.3-7.4 (m, 5H). LRMS
(ESI/APCI) m/z 340 [M + H]*, 362 [M + Na]*.

Benzyl 2-methyl-4-(2,3.4-trinydroxybutylthio)butan-2-ylcarbamate

OH
></\ OH
CbzHN S

OH
[00149] To a solution of benzyl 4-(2-hydroxy-2-(oxiran-2-yl)ethylthio)-2-methylbutan-

2-ylcarbamate (3.33 g, 9.81 mmol) in dimethylsulfoxide (50 ml) and H>O (10 ml) was
added 5.0 M KOH (600 ul, 3.0 mmol). The solution was heated to 90 °C for 5 hour,
cooled to room temperature, diluted with 400 ml ethyl acetate, washed with 1x 200 ml
5% NaHSO,, 5 x 200 ml saturated NaCl, dried on MgSQ,, and concentrated in vacuo.
The residue was purified by preparatory HPLC (HxO/acetonitrile) to give the title
compound as a clear oil (159.3 mg, 0.446 mmol, 45%) as a mixture of diastereomers.
"H NMR (400 MHz, CDCl3) & 1.28 (s, 6H), 1.9-2.1 (m, 2H), 2.50 (m, 2H), 2.6-2.7 (m,
2H), 3.6-3.8 (M, 4H), 3.85 (br s, 3H), 4.93 (s, 1H), 5.04 (s, 2H), 7.3-7.4 (m, 5H); LRMS
(ESI/APCI) m/z 358 [M + HJ*, 380 [M + Na]J*.

Benzyl 2-methyl-4-(2,3.4-trihydroxybutylsulfonyl)butan-2-ylcarbamate
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l-chloro-N, N, 2, 2, 6, 6- hexanet hyl -N-(2, 5, 8, 11-

tetraoxatri decan-13-yl) pi peridin-4-am ni um 4- net hyl benzenesul f onat e

(39-86) owvoHo/B4521 ON- (N-C I 0) ( . S 03- WOPCT/US2011/056764

2012/ 054521PCT/ US2011/ 056764 1-bronmo-N, N, 2, 2, 6, 6- hexanet hyl -N- (2,5, 8, 11-

tetraoxatridecan-13-yl) pi peridi n-4-am ni um 4- net hyl benzenesul fonate

(39-87) o Cll NyX1 (NBr o, 41 so03-
[00150] A solution of benzyl 2-methyl-4-(2,3,4-trihydroxybutylthio)butan-2-
ylcarbamate (159.3 mg, 0.4456 mmol) in dichloromethane (5 ml) was cooled to 0 °C
and 77% 3-chloroperbenzoic acid (260 mg, 1.16 mmol) was added. The solution was
stirred for 2 hours, concentrated in vacuo, and the residue purified by preparatory HPLC
(H=O/acetontirile) to afford the title compound as a clear oil (116.4 mg, 0.2989 mmol,
67%); LRMS (ESI/APCI) m/z 390 [M + H]*, 412 [M + Na]".

4-(3-Amino-3-methylbutylsulfonyl)butane-1,2, 3-triol

OH
></\ OH
HoN =N

O O OH
[00151] A solution of benzyl 2-methyl-4-(2,3,4-trihydroxybutylsulfonyl)butan-2-
ylcarbamate (172.1 mg, 0.4418 mmol) in methanol (5 ml) was purged with nitrogen and

palladium on carbon (10%, 40 mg) was added. The suspension was put under a
blanket of hydrogen (1.3 atmospheres) and stirred for 3.5 hours. The suspension was
filtered through a 0.45 um PTFE filter and concentrated in vacuo to afford the title
compound which was used without further purification. LRMS (ESI/APCI) m/z 256 [M +
H]*

4-(3-(Dichloroamino)-3-methylbutylsulfonyl)butane-1,2,3-triol

OH
CIbN A

O O OH
[00152] A solution of 4-(3-amino-3-methylbutylsulfonyl)butane-1,2,3-triol (112 mg,
0.4418 mmol) in methanol (5 ml) was cooled to 0 °C and tert-butylhypochlorite (160 pl,

1.34 mmol) was added drop-wise. The solution was stirred for 3 hours, concentrated in
vacuo, and the residue purified by preparatory HPLC (H>O/acetontrile) to afford the title
compound as a clear oil (63.0 mg, 0.194 mmol, 44% over two steps). 'H NMR (400
MHz, D,0) & 1.36 (d, J=2.8 Hz, 6H), 2.16 (m, 2H), 3.26-3.32 (m, 3H), 3.45-3.63 (m, 4H),
4.22 (m, 1H). "*C NMR (100 MHz, D,0) & 22.65, 22.71, 30.43, 49.41, 55.62, 62.06,
65.92, 73.29, 73.39; LRMS (ESI/APCI) m/z 324 [M + H]*, 346 [M + Na]".
Example 5
2-(2-(2-(3-(Dichloroamino)-3-methylbutylsulfonyl)ethoxy)ethoxy)ethanol
(Compound 38-85)
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1-chloro-N, N, 2, 2, 6, 6- hexanet hyl - N- (2- (2-(2-

(2-sul f oet hoxy) et hoxy) et hoxy) et hyl ) pi peri di n- 4-am ni um

4- et hy| beozer#swi2ionate (39-88) so3Ho Ii( ONF-(NCl FCI/Us®)11056764 41 SC3
1-brono- N, N, 2, 2, 6, 6- hexanet hyl - N- (2- (2-( 2-

(2-sul f oet hoxy) et hoxy) et hoxy) et hyl ) pi peri di n- 4-am ni um

4- met hyl benzenesul fonate (39-89) so IBHCo ( LI ONNF-(N-Br | 0)

S03- 1-chloro-N-(2-(2-(2- hydroxyethoxy)ethoxy)ethyl)-N, N, 2, 2, 6, 6-

hexanet hyl pi peKidi n- 4- arr’\ilar(ljiHum 4- Wb@@@@z@g%@)gmonw& 90) o

CbzHN SAc T~ CbzHN SH ~" CbzHN s~ Of3H

nA N 12 P40 M~ ot
CozHN s-OFH HaN % :

@]
T\
O// \\O O/\

BuOCI ></\

T\

oJNo)
Benzyl 4-mercapto-2-methylbutan-2-ylcarbamate

CszN></\SH

[00153] To a solution of S-3-(benzyloxycarbonylamino)-3-methylbutyl ethanethioate
(45.0 g, 152 mmol, prepared as described in WO 2008/083347) in methanol (300 ml)
was added 5.0 M NaOH in H>O (60.0 ml, 300 mmol). The solution was stirred for 1
hour, concentrated in vacuo, diluted with saturated NaHSO, (200 ml), filtered through a

coarse glass funnel, and extracted with 5x 100 ml ethyl acetate. The organic layers
were combined, washed with 100 ml saturated NaCl, dried on MgSQ,, and
concentrated in vacuo. The residue was used without further purification (24.10 g, 95.1
mmol, 63%).

Benzyl 4-(2-(2-(2-hydroxyethoxy)ethoxy)ethylthio)-2-methylbutan-2-ylcarbamaie

CszN></\S/\/O\/\O/\/OH
[00154] To a solution of benzyl 4-mercapto-2-methylbutan-2-ylcarbamate (6.70 g,
26.4 mmmol) in N,N-dimethylformamide (100 ml) was added 2-(2-(2-
chloroethoxy)ethoxy)ethanol (4.0 ml, 28 mmol) and cesium carbonate (8.06 g, 24.7
mmol). The suspension was heated to 70 °C for 17 hours, cooled to room temperature,
and concentrated in vacuo. The residue was purified by flash chromatography (20% to
100% ethyl acetate in hexanes) to afford the title compound as a clear oil (3.32 g, 8.61
mmol, 33%). 'H NMR (CDCls, 400 MHz) & 1.31 (s, 6H), 1.95-1.99 (m, 2H), 2.51-2.56
(m, 3H), 2.71 (t, J=5.6 Hz, 2H), 3.55-3.79 (m, 10H), 4.85 (s, 1H), 5.05 (s, 2H), 7.2-7.4
(m, 5H); LRMS (ESI/APCI) m/z 386 [M + H]*, 408 [M + Na]".
Benzyl 4-(2-(2-(2-hydroxyethoxy)ethoxy)ethylsulfonyl)-2-methylbutan-2-ylcarbamate
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(1 I ONKN-CI | HO ( . S03- 1-bromo- N (2-(2-(2-

hydr oxyet hoxy) et hoxy) et hyl )-N, N, 2, 2, 6, 6- hexanet hyl pi peri di n-4-am ni um 4-
met hyl bermenesulsizzmate (39-91) o1 | ONKN-Br |  HO ) (PCT/US2013036764
1-chloro-N, N, 2, 2, 6, 6- hexanet hyl - N- (2- (2-(2-

sul f oet hoxy) et hoxy) et hyl ) pi peri di n-4-am ni um 4- net hyl benzenesul f onat e
(39-92) o C1

00
[00155] A solution of benzyl 4-(2-(2-(2-hydroxyethoxy)ethoxy)ethylthio)-2-

methylbutan-2-ylcarbamate (3.32 g, 8.61 mmol) in dichloromethane (50 ml) was cooled
to 0 °C and 77% mCPBA (4.67 g, 20.8 mmol) was added portionwise over 15 minutes.
The solution was stirred for 45 minutes, concentrated in vacuo, and the residue purified
by flash chromatography (50% to 100% ethyl acetate in hexanes) to afford the title
compound as a clear oil (1.97 g, 4.72 mmol, 55%). 'H NMR (CDCls, 400 MHz) & 1.34
(s, 6H), 2.17-2.21 (m, 2H), 2.7 (br s, 1H), 3.15-3.19 (m, 4H), 3.52-3.54 (m, 2H), 3.56-
3.62 (m, 4H), 3.69 (m, 2H), 5.05 (s, 2H), 5.12 (s, 1H), 7.3-7.4 (m, 5H); LRMS
(ESI/APCI) m/z 418 [M + H]*, 440 [M + Na]*.
2-(2-(2-(3-Amino-3-methylbutylsulfonyl)ethoxy)ethoxy)ethanol

00
[00156] To a solution of benzyl 4-(2-(2-(2-hydroxyethoxy)ethoxy)ethylsulfonyl)-2-

methylbutan-2-ylcarbamate (223 mg, 0.534 mmol) in methanol (5 ml) was added
palladium on carbon (10%, 35 mg). The suspension was put under a N, atmosphere
and H» (1.3 atmospheres) introduced. The suspension was stirred for 1 hour, filtered
(0.45 um, PTFE), and concentrated in vacuo. The residue was used without any further
purification. LRMS (ESI/APCI) m/z 284 [M + HJ".
2-(2-(2-(3-(Dichloroamino)-3-methylbutylsulfonyl)ethoxy)ethoxy)ethanol

CI\NX/\/IS\\/\/O\/\O/\/OH
Gl OO0

[00157] A solution of 2-(2-(2-(3-amino-3-methylbutylsulfonyl)ethoxy)ethoxy)ethanol (x
mg, 0.534 mmol) in methanol (3 ml) was cooled to 0 °C and tert-butylhypochlorite (150
ul, 1.26 mmol) was added drop-wise. The solution was stirred for 3 hours and
concentrated in vacuo. The residue was purified by flash chromatography (50% to
100% ethyl acetate in hexanes, then 0% to 20% methanol in ethyl acetate) to afford the
title compound as a clear oil (154.9 mg, 0.4395 mmol, 82% over two steps). 'H NMR

(CDCls, 400 MHz) 8 1.37 (s, 6H), 2.13-2.18 (m, 2H), 2.7-2.9 (br s, 1H), 3.15-3.20 (m,
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| ONNF-(N-Cl | Ho3s( ) 41 S03-

1-brono-N N, 2, 2, 6, 6- hexanet hyl

WD 2012/ 054521PCT/ US2011/ 056764

“N(2-(2-(2-

sul f oet how9)etdnsx3izy et hyl ) pi peri di n-4-am ni urn 4- et hyl beozarsesulofanat e

(39-93) 0 11 OoNK | (N-Br Ho3s)

4H), 3.52-3.56 (m, 2H), 3.62 (s, 4H), 3.67-3.70 (m, 2H), 3.88 (dd, J = 6.8, 7.2 Hz, 2H).
3C NMR (CDCls, 100 MHz) § 23.5, 31.5, 49.9, 53.3, 61.6, 64.7, 70.1, 70.5, 72.5, 73.1;

LRMS (ESI/APCI) m/z 353 [M + H]*

, 375 [M + NaJ"*.

Example 6
2-(2-(2-(3-(Dichloroamino)-3-methylbutylsulfonyl)ethoxy)ethoxy)ethyl acetate

(Compound 38-87)

NaOH

—

CbzH N></\SA

o]

CICHAHO)H
,@\/O)‘H
CbzHN SH CbzHN

OFAc
—  CbzHN p \\4’\/ OFH CbzHN 5 :(/\/ )
H2 Pd/C ></\ ,P\/O)'Ac BuOC| cly N></\ (/\/ofAc

// \\

// \\

Benzyl 4-mercapto-2-methylbutan-2-ylcarbamaie

CszN></\SH

[00158] To a solution of S-3-(benzyloxycarbonylamino)-3-methylbutyl ethanethioate
(45.0 g, 152 mmol, prepared as described in WO 2008/083347) in methanol (300 ml)
was added 5.0 M NaOH in H>O (60.0 ml, 300 mmol). The solution was stirred for 1
hour, concentrated in vacuo, diluted with saturated NaHSO, (200 ml), filtered through a

coarse glass funnel, and extracted with 5x 100 ml ethyl acetate. The organic layers
were combined, washed with 100 ml saturated NaCl, dried on MgSQ,, and
concentrated in vacuo. The residue was used without further purification (24.10 g, 95.1
mmol, 63%).

Benzyl 4-(2-(2-(2-hydroxyethoxy)ethoxy)ethylthio)-2-methylbutan-2-ylcarbamate

CszN></\S/\/O\/\O/\/OH
[00159] To a solution of benzyl 4-mercapto-2-methylbutan-2-ylcarbamate (6.70 g,
26.4 mmmol) in N,N-dimethylformamide (100 ml) was added 2-(2-(2-
chloroethoxy)ethoxy)ethanol (4.0 ml, 28 mmol) and cesium carbonate (8.06 g, 24.7
mmol). The suspension was heated to 70 °C for 17 hours, cooled to room temperature,
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1-chloro-2,2,5,5-tetramet hyl1-3- (2,5, 8,11, 14, 17, 20, 23, 26, 29, 32, 35, 38,41, 4
4,47,50, 53, 56, 59, 62, 65,68, 71, 74, 77, 80, 83,

86, 89, 92,906,208/05@1104, 107, 110, 113, 116- nonat ri acont aox a0Ttsd@cabeet an- 118-
yl )i m dazol i di n-4-one (39- 94) o,\ .. oL ")\ 0 38N N. C1

2- brono-5-{2-[2-(2- nethoxyethoxy)ethoxy]ethylI- 3 3 di net hyl -

1A6, 2, 5-t hi adi azol i di ne-1, 1-di one (39-95) 00 p,s,H ru0.---NN --X--
1-chl or o- 3- (2-(2-hydroxyet hyl sul fonyl)ethyl) -

2,2,5, @hb%ﬁ@@ﬁ?ﬂ&b '/ﬂ&ﬁ]&' THB RestiuNBad BanifR) by ilkn c\,hrtﬁnatoqraphy (2% Yo~ - -

0*WA - N 2-chl oro-5-{242-(2- net hoxyet hoxy) et hoxy] e

3 3-di ﬁ@ﬂﬁ@emmaczt@tetmlha&a@aant@ affoest the 1Hlgi compoud-a37 Cleay oll RPBL g, 8.61

( ( L5 Byt p
ohi o o733k 308, R e B B B 51 B0l S8 B8 P2 E 81256
(m, 3H), 2.71 (t, J=5.6 Hz, 2H), 3.55-3.79 (m, 10H), 4.85 (s, 1H), 5.05 (s, 2H), 7.2-7.4
(m, 5H); LRMS (ESI/APCI) m/z 386 [M + H]*, 408 [M + Na]".
Benzyl 4-(2-(2-(2-hydroxyethoxy)ethoxy)ethylsulfonyl}-2-methylbutan-2-ylcarbamate

CszN></\ /\/O\/\O/\/OH

// 1\

00
[00160] A solution of benzyl 4-(2-(2-(2-hydroxyethoxy)ethoxy)ethylthio)-2-

methylbutan-2-ylcarbamate (3.32 g, 8.61 mmol) in dichloromethane (50 ml) was cooled
to 0 °C and 77% 4-chloroperoxybenzoic acid (4.67 g, 20.8 mmol) was added
portionwise over 15 minutes. The solution was stirred for 45 minutes, concentrated in
vacuo, and the residue purified by flash chromatography (50% to 100% ethyl acetate in
hexanes) to afford the title compound as a clear oil (1.97 g, 4.72 mmol, 55%). 'H NMR
(CDCl3, 400 MHz) 6 1.34 (s, 6H), 2.17-2.21 (m, 2H), 2.7 (br s, 1H), 3.15-3.19 (m, 4H),
3.52-3.54 (m, 2H), 3.56-3.62 (m, 4H), 3.69 (m, 2H), 5.05 (s, 2H), 5.12 (s, 1H), 7.3-7.4
(m, 5H); LRMS (ESI/APCI) m/z 418 [M + H]*, 440 [M + Na]".

Benzyl 4-(2-(2-(2-acetoxyethoxy)ethoxy)ethylsulfonyl)-2-methylbutan-2-ylcarbamate

CbZHN></\// \\/\/O\/\O/\/OAC

00
[00161] A solution of benzyl 4-(2-(2-(2-hydroxyethoxy)ethoxy)ethylsulfonyl)-2-

methylbutan-2-ylcarbamate (451 mg, 1.08 mmol) in dichloromethane (5ml) was cooled
to 0 °C. Pyridine (200 pl, 2.48 mmol), then acetic anhydride (150 ul, 1.59 mmol) were
added. The solution was stirred for 3 hours, and another portion of pyridine (200 pl,
2.48 mmol) then acetic anhydride (150 ul, 1.59 mmol) were added. The solution was
stirred for an additional 20 hours, concentrated in vacuo, and the residue purified by
flash chromatography (20% to 100% ethyl acetate in hexanes) to afford the title
compound as a clear oil (440.2 mg, 0.959 mmol, 89%). 'H NMR (CDCls, 400 MHz) &
1.31 (s, 6H), 2.04 (s, 3H), 2.15-2.20 (m, 2H), 3.09-3.16 (m, 4H), 3.54-3.61 (m, 6H), 3.85
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>0 /... "o B ¢ PR o R
1- brono-3-(3-(2-(2-tertbutoxyet hoxy) et hoxy) propyl)-2, 2,5, 5-

t et r amet hwbi2mi2dsz2hi di n- 4-one (39-99) >0 Br-N WO PCT/US2011/056764

2012/ 054521PCT/ US2011/ 056764 1-chl or o- 3- (2- (2- met hoxyet hoxy) et hyl ) -2, 2, 5, 5-
tetranet hyl i m dazol i di n-4-one (39-100) -o ON ' C

1- brono- 3- (2- ( 2- met hoxyet hoxy) ethyl)- 2,2,5,5-tetranet hyli m dazoli di n-4-one
(39-101) -o00 \---\ O N. Br 4-chloro-1-(2-(2-(2-

%d; &Xﬁbbg?syléiﬁté}wxh%t Y, 12H)3532 (di 8m}. y3-pioeh aghnerf S (S PRRC 3R UED) O
77 M+ HJY, 482 [M + Na]".
2-(2-(2-(3-Amino-3-methylbutylsulfonyl)ethoxy)ethoxy)ethyl acetate

></\ @)
H2 N //S\\/\/ \/\O/\/O Ac

00
[00162] To a solution of benzyl 4-(2-(2-(2-acetoxyethoxy)ethoxy)ethylsulfonyl)-2-

methylbutan-2-ylcarbamate (440.2 mg, 0.959 mmol) in methanol (5 ml) was added Pd
on carbon (10%, 83 mg). The suspension was put under a N, atmosphere and H, (1.3
atm) introduced. The suspension was stirred for 1.5 hours, filtered (0.45 um, PTFE),
and concentrated in vacuo. The residue was used without any further purification.
LRMS (ESI/APCI) m/z 326 [M + H]".
2-(2-(2-(3-(Dichloroamino)-3-methylbutylsulfonyl)ethoxy)ethoxy)ethyl acetate

C|2N></\S/\/O\/\O/\/OAC

7\

[00163] A solution of 2-(2-(2-(3-amino-3-methylbutylsulfonyl)ethoxy)ethoxy)ethyl
acetate (0.959 mmol) in methanol (3 ml) was cooled to 0°C and tert-butylhypochlorite
(400 ul, 3.35 mmol) was added drop-wise. The solution was stirred for 1 hour and
concentrated in vacuo. The residue was purified by flash chromatography (50% to
100% ethyl acetate in hexanes) to afford the title compound as a clear oil (338.6 mg,
0.8587 mmol, 90% over two steps). '"H NMR (CDCls, 400 MHz) & 1.41 (s, 6H), 2.08 (s,
3H), 2.18-2.22 (m, 2H), 3.18-3.22 (m, 4H), 3.66 (s, 4H), 3.67-3.69 (m, 2H), 3.91 (dd,
J=4.8, 5.6 Hz, 2H), 4.22 (m, 2H). *C NMR (CDCls, 100 MHz) § 21.0, 23.5, 31.6, 49.9,
53.4, 63.4, 64.9, 69.2, 70.2, 70.7, 73.0, 171.0; LRMS (ESI/APCI) m/z 416 [M + Na]".
Example 7
3-(3-(Dichloroamino)-3-methylbutylsulfonyl)propane-1,2-diyl diacetate
(Compound 38-51)
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N,C I1 O 4- br ono- 1- (2- (2- (2- net hoxyet hoxy) et hoxy) et hyl ) - 3, 3-

di met hyl pi perazi ne-2,5-dione (39-103) o COO\N)y yN.Br O

4- chl or o-woO(2B1(B4322- net hoxyet hoxy) et hoxy) et hyl ) - 3, 3, 5, BCT/US2011/056764

t et r amet hyl pi per azi ne- 2, 6-di one (39- 104)

....... 0. ----...0...--- ,0,....".....No "ci 4-bronp-1-(2-(2-(2-
nmet hoxyet hoxy) et hoxy) et hyI ) 3 3 5, 5 tet r amet hyl pi per azi ne- 2, 6- di one
(39-105) o0.0.0oN o "' 4-chloro-1-(2-(2-(2-

met hoxyet hoxy) et hoxy) ethyl)-1,3,3.5 5- pegteqet hyl pi perazin-1-iumchloride

(39-106) N+ c O - ronﬁ'a‘iH(Z (2-Y2- o
met hoxyet hoxydeetho )eEtAhyI ) 1.°82H8, 5 5 SIjent nt anet WY peraSZ/Yl\qHum br oni de
(39-107) "...... o...".""--..0...--- .0.",...., | NN Br %r-
4-chl oro-1-(2- hydroxyet hyI -3,3,5,5- tetrarret hyl pi per azi n- 2- one (39-108)
(o T LNOHhaBba Ac2O
Y — I\2szN 8 Y oH T CbzHN SY oAc
O O OH O O oAc
t
Hz Pd/C ></\ BuOCI CLN //\\/Y\
o"‘b OAC O O OAc

Benzyl 4-mercapto-2-methylbutan-2-ylcarbamaie

CszN></\SH

[00164] To a solution of S-3-(benzyloxycarbonylamino)-3-methylbutyl ethanethioate
(45.0 g, 152 mmol, prepared as described in WO 2008/083347) in methanol (300 ml)
was added 5.0 M NaOH in H>O (60.0 ml, 300. mmol). The solution was stirred for 1
hour, concentrated in vacuo, diluted with saturated NaHSO, (200 ml), filtered through a

coarse glass funnel, and extracted with 5x 100 ml ethyl acetate. The organic layers
were combined, washed with 100 ml saturated NaCl, dried on MgSQ,, and
concentrated in vacuo. The residue was used without further purification (24.10 g, 95.1
mmol, 63%).

Benzyl 4-(2.3-dihydroxypropylthio)-2-methylbutan-2-ylcarbamate

CbzH N></\S/\(\OH

OH
[00165] To a solution of benzyl 4-mercapto-2-methylbutan-2-ylcarbamate (17.4 g,
68.7 mmol) in N,N-dimethylformamide (200 ml) was added glycidol (5.0 ml, 75 mmol)
and cesium carbonate (1.55 g, 4.76 mmol). The suspension was heated to 70 °C for 17
hours, then cooled to room temperature and concentrated in vacuo. The residue was
purified by flash chromatography (20% to 100% ethyl acetate in hexanes) to afford the
titte compound as a clear oil (13.48 g, 41.22 mmol, 60%). 'H NMR (400 MHz, CDCls) &
1.30 (m, 6H), 2.0-2.1 (m, 2H), 2.24 (m, 1H), 2.49-2.62 (m, 3H), 2.71 (m, 1H), 3.5 (m
1H), 8.7 (m, 2H), 4.75 (s, 1H), 5.06 (s, 2H), 7.3-7.4 (m, 5H); LRMS (ESI/APCI) m/z 328
[M + H]*, 350 [M + Na]*.
Benzyl 4-(2,3-dihydroxypropylsulfonyl)-2-methylbutan-2-ylcarbamate
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WO 2012/ 054521PCT/ US2011/ 056764 4- br ono- 1- ( 2- hydr oxyet hyl )-3, 3,5, 5-
t et ranet hyl pi perazi n-2-one (39-109) Br, N)

2- ( 3- chl owo-241205dk2met hy 1- 2- oxoi m dazol i di n-1- PCT/US2011/056764
y1)-N-(2-(2-(2-met hoxyet hoxy) et hoxy) et hyl )- N, N-di met hyl et hanam ni um 4-
met hyl benzenesul fonate (39-110) Nci. N ---N\---"\nTsO - /1

2- (3-brono-4, 4-di net hyl- 2- oxoi m dazol i di n- 1-
y1l) - N (2-(2-(2-nmet hoxyet hoxy) et hoxy)ethyl)- N, N di met hyl et hanam ni um 4-
met hyl benzenesul fonate (39-111) Mg "---\N, / _/ '----\TsO- 1

ot oot byl | m dazol1 a4 onGit B iy g T
[00166] A solution of benzyl 4-(2,3-dihydroxypropylthio)-2-methylbutan-2-ylcarbamate
(13.48 g, 41.17 mmol) in dichloromethane (400 ml) was cooled to 0 °C. 3-
Chloroperbenzoic acid (77%, 32.3 g, 144 mmol) was added in about 0.5 g portions over
15 minutes, and the solution stirred for an additional 45 min. The solution was
concentrated in vacuo, and the residue purified by flash chromatography (50% to 100%
ethyl acetate in hexanes) to afford the title compound as a clear oil which solidifies upon
addition of dichloromethane. 'H NMR (400 MHz, CDCls) & 1.30 (m, 6H), 2.2-2.3 (m, 2H),
2.4-2.5 (brs, 1H), 3.0-3.3 (m, 4H), 3.4 (br s, 1H), 3.60 (m, 1H), 3.68 (m, 1H), 4.3 (br s,
1H), 4.80 (s, 1H), 5.06 (s, 2H), 7.34-7.39 (m, 5H); LRMS (ESI/APCI) m/z 360 [M + H]",
382 [M + NaJ*.
3-(3-(Benzyloxycarbonylamino)-3-methylbutylsulfonyl)propane-1.2-diyl diacetate

oszN></\s/\/\OAc

/AN

0 O OAc
[00167] To a solution of benzyl 4-(2,3-dihydroxypropylsulfonyl)-2-methylbutan-2-
ylcarbamate (455.6 mg, 1.268 mmol) in dichloromethane (10 ml) was added pyridine
(500 pl, 6.2 mmol) and acetic anhydride (600 ul, 6.4 mmol) portionwise over 3 hours.
The solution was stirred for 18 hours, concentrated in vacuo, dissolved in ethyl acetate
(250 ml), washed with 2x 100 ml 5% NaHSQO,, 2x100 ml saturated NaHCO3, 1x 100 ml
saturated NaCl, dried on MgSQOy,, and concentrated in vacuo. The residue was purified
by flash chromatography (50% to 100% ethyl acetate in hexanes) to afford the title
compound as a clear oil (530.0 mg, 1.195 mmol, 94%). 'H NMR (CDCls, 400 MHz) &
1.32 (s, 6H), 2.07 s, 3H), 2.09 (s, 3H), 2.23-2.27 (m, 2H), 3.03-3.08 (m, 2H), 3.21 (dd,
J=4.4,14.8 Hz, 1H), 3.34 (dd, J = 8.0, 14.8 Hz, 1H), 4.16 (dd, J = 4.8, 12.0 Hz, 1H),
4.36 (dd, d = 4.0, 12.0 Hz, 1H), 4.87 (s, 1H), 5.04 (s, 2H), 5.50-5.52 (m, 1H), 7.3-7.4 (m
5H); LRMS (ESI/APCI) m/z 444 [M + H]*, 466 [M + Na]J*.
3-(3-Amino-3-methylbutylsulfonyl)propane-1.2-diyl diacetate
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0 Nc)o 1-brono-3-(2-(2-nmethoxyet hoxy)ethyl)-

2,2,5,5-tetranet hyli m dazolidin-4-one (39-113) Br ' 0 NOO

1- chl or 0-WO(281(@4522- net hoxyet hoxy) et hoxy) propyl) - 2, 2, 5P6T/US2011/056764
tetranet hyli m dazolidin-4-one (39-114) 01-N\/0 oo 1-brono-3-(3-(2-(2-
met hoxyet hoxy) et hoxy) propyl) -2, 2,5, 5- tetranethylim dazolidi n-4-one
(39-115) Br-N\/0 oo 1-chloro-2,2,5,5-tetranethyl- 3-

(2,5,8,11, 14, 17, 20, 23, 26, 29, 32, 35, 38, 41-

t et radwt r t t one (39-116) ci-NxN OY(:)
13 (aye) 1- brO1r'rc‘55ﬁfb%ﬁféﬂéﬁ&@%%%gkﬁ%?%dy‘iﬁrﬁmof’%

(2,5,8 mqthmbutylﬁuﬁgnﬁmrggargmdelgkadlgmtate, (401.9 mg, 0.9062 mmol) in methanol (10

5 (a0 R PRl N Do B e T S Bl ety 13-
(2, 5, 8nitdagkh, gas, a0d AbheZUsPension 3Bis4iut 4hddr a blanket of hydrogen gas (1.3
7 50 53136 %r?e g&s;?eSns?osn v?/?}s g’[ll’l’e?C?fOI’ 1. gﬁours Pltered through a 0.45 um PTFE filter,

and concentrated in vacuo. The residue was used without any further purification.

LRMS (ESI/APCI) m/z 310 [M + HJ".

3-(3-(Dichloroamino)-3-methylbutylsulfonyl)propane-1,2-diyl diacetate

CI,N 5 oA

O O OAc
[00169] A solution of 3-(3-amino-3-methylbutylsulfonyl)propane-1,2-diyl diacetate
(0.9062 mmol) in methanol (10 ml) was cooled to 0 °C and tert-butylhypochlorite (300
ul, 2.51 mmol) was added drop-wise. The solution was stirred for 1 h, concentrated in
vacuo, and the residue purified by flash chromatography (50% to 100% ethyl acetate in
hexanes) to afford the title compound as a clear oil. 'H NMR (CDCls, 400 MHz) & 1.42
(s, 6H), 2.08 (s, 3H), 2.11 (s, 3H), 2.17-2.22 (m, 2H), 3.13 (t, J = 8.4 Hz, 2H), 3.25 (dd, J
= 3.6, 15.2 Hz, 1H), 3.38 (dd, J = 8.0, 15.2 Hz, 1H), 4.17 (dd, J = 4.8, 12.0 Hz, 1H), 4.39
(dd, J = 4.0, 12.0 Hz, 1H), 5.48-5.51 (m, 1H). "*C NMR (CDCls, 100 MHz) & 20.7, 20.8,
23.4,23.5,31.4,49.1,53.4, 63.7, 66.2, 72.9, 169.6, 170.3. ESI/APCI (pos) expected for
C12H21CIoNOgS: 377.05. Found: 395 (M*+H,0), 400 (MNa*), 441 (MNa*+CHsCN).
LRMS (ESI/APCI) m/z 400 [M + Na]*, 441 [M + Na+CHsCN]".
Example 8
3-(3-(Dichloroamino)-3-methylbutylsulfonyl)-2-hydroxypropyl acetate
(Compound 38-49)
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92, 95, 98, 101, 104, 107, 110, 113, 116- nonatri acont aoxaoct adecahect an- 118-

yl )i m dazolidin-4-one (39-118) ci-XN 38 (aye)

1- br ono- 2302812958 %M r anet hy1- 3- (2,5, 8, 11, 14, 17, 20, 23, 26 PR¥/18201355384 41, 44, 4
7,50, 53, 56, 59, 62, 65, 68, 71, 74, 77, 80, 83, 86, 89,

92, 95, 98, 101, 104, 107, 110, 113, 116- nonatri acont aoxaoct adecahect an- 118-

yl )i m dazolidin-4-one (39-119) Br-NxN 0-;-C) 138 (aye)

1-chl or o- 3- (2- hydr oxyet hyl )i m dazol i di n-2-one (39-120) o ci- ACH NN Li

1- br ono- 3- (2- hydr oxyet hyl )i m dazol i di n- 2 #39-121) OH Br"-NN\__/

3-chl oro-5-(hydro t hyI"4 4- didethyl 6xazgl i di n-¥-gne (39:122) o cl, NAO
---)--C-0H C8HYhlOr 05%8- ( 2- hyirdxy et hyH) - 4, 4- fPAEt hyl- 8, 317 oXdzi nan- 2- one
(39-123) o OH

l/a\

0 O oH

mCPBA ></\ Ac0 ><A
—  CbzHN s Y ToH —  CozHN S OAc
O O oH

1)
Ha, PA/C ><A BuOCl ><A
S Soac —— N S OAc

—_— HsN OAc N

Benzyl 4-mercapto-2-methylbutan-2-ylcarbamaie

CszN></\SH

[00170] To a solution of S-3-(benzyloxycarbonylamino)-3-methylbutyl ethanethioate
(45.0 g, 152 mmol, prepared as described in WO 2008/083347) in methanol (300 ml)
was added 5.0 M NaOH in H>O (60.0 ml, 300 mmol). The solution was stirred for 1
hour, concentrated in vacuo, diluted with saturated NaHSO, (200 ml), filtered through a

coarse glass funnel, and extracted with 5x 100 ml ethyl acetate. The organic layers
were combined, washed with 100 ml saturated NaCl, dried on MgSQ,, and
concentrated in vacuo. The residue was used without further purification (24.10 g, 95.1
mmol, 63%).

Benzyl 4-(2.3-dihydroxypropylthio)-2-methylbutan-2-ylcarbamaie

CbzH N></\S/\(\OH

OH
[00171] To a solution of benzyl 4-mercapto-2-methylbutan-2-ylcarbamate (17.4 g,

68.7 mmol) in N,N-dimethylformamide (200 ml) was added glycidol (5.0 ml, 75 mmol)
and cesium carbonate (1.55 g, 4.76 mmol). The suspension was heated to 70 °C for 17
hours, then cooled to room temperature and concentrated in vacuo. The residue was
purified by flash chromatography (20% to 100% ethyl acetate in hexanes) to afford the
titte compound as a clear oil (13.48 g, 41.17 mmol, 60%). 'H NMR (400 MHz, CDCls) &
1.30 (m, 6H), 2.0-2.1 (m, 2H), 2.24 (m, 1H), 2.49-2.62 (m, 3H), 2.71 (m, 1H), 3.5 (m,
1H), 8.7 (m, 2H), 4.75 (s, 1H), 5.06 (s, 2H), 7.3-7.4 (m, 5H); LRMS (ESI/APCI) m/z 328
[M + H]*, 350 [M + Na]*.

Benzyl 4-(2.3-dihydroxypropylsulfonyl)-2-methylbutan-2-ylcarbamate
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ci. A 410H 3-chloro-4-(hydroxynethyl)-1,4- dinethylimdazolidin-2-one
(39-124) ci-N/ OH  1-chloro-3-(4-hydroxybutyl)-2,2,5,5-

t et r amet hybDi2mi2dgz2hi di n- 4-one (39-125) CI-N) O PCT/US2011/056764
3-(((1,4,7,10, 13, 16- hexaoxacycl ooct adecan- 2-

yl) met hyl sul fonyl ) met hyl )-1-chloro-2,2,5,5- tetranethylim dazolidin-4-one
(39-126) \ IRLN ci-NN\__ 00 0 ro o) WD 2012/054521PCT/ US2011/ 056764
3-chloro-4,4-dinmethyl-1-(2- (((2S, 3S,4S,5R, 6R)-3,4,5-trihydroxy-6-

met hoxyt et r ahydr o- 2H pyran-2- yl) hyl sul fonyl ) et hyl )i m dazol i di n- 2- one

(39- 127) OMe )- NSOH CH b N o

72\

OO0 OH
[00172] A solution of benzyl 4-(2,3-dihydroxypropylthio)-2-methylbutan-2-ylcarbamate
(13.48 g, 41.17 mmol) in dichloromethane (400 ml) was cooled to 0 °C. 77% 3-
Chloroperbenzoic acid (32.3 g, 144 mmol) was added in about 0.5 g portions over 15
minutes, and the solution stirred for an additional 45 min. The solution was
concentrated in vacuo, and the residue purified by flash chromatography (50% to 100%
ethyl acetate in hexanes) to afford the title compound as a clear oil which solidifies upon
addition of dichloromethane. "H NMR (400 MHz, CDCls) & 1.30 (m, 6H), 2.2-2.3 (m, 2H),
2.4-2.5 (brs, 1H), 3.0-3.3 (m, 4H), 3.4 (br s, 1H), 3.60 (m, 1H), 3.68 (m, 1H), 4.3 (br s,
1H), 4.80 (s, 1H), 5.06 (s, 2H), 7.34-7.39 (m, 5H); LRMS (ESI/APCI) m/z 360 [M + H]*,
382 [M + NaJ*.
3-(3-(Benzyloxycarbonylamino)-3-methylbutylsulfonyl)-2-hydroxypropyl acetate

CszN></\s/\/\OAc

V72N

OO OH

[00173] A solution of benzyl 4-(2,3-dihydroxypropylsulfonyl)-2-methylbutan-2-
ylcarbamate (1.017 g, 2.829 mmol) in dichloromethane (20 ml) was cooled to 0 °C and
pyridine (300 ul, 3.7 mmol) and acetic anhydride (400 ul, 4.2 mmol) portionwise over 3
hour. The solution was concentrated in vacuo, dissolved in ethyl acetate (250 ml),
washed with 2x 100 ml 5% NaHSOy,, 2x 100 ml saturated NaHCO3, 1x 100 ml saturated
NaCl, dried on MgSQ., and concentrated in vacuo. The residue was purified by flash
chromatography (50% to 100% ethyl acetate in hexanes) to afford the diacetate (401.9
mg, 0.9062 mmol, 31%) and the title compound (368.7 mg, 0.9184 mmol, 33%), both as
a clear oils which solidified upon standing. 'H NMR (CDCls, 400 MHz) & 1.29 (s, 3H),
1.32 (s, 3H), 2.09 (s, 3H), 2.09-2.20 (m, 2H), 3.00-3.25 (m, 4H), 3.55 (br s, 1H), 4.09-
4.11 (m, 2H), 4.38-4.43 (m, 1H), 4.95 (s, 1H), 5.03 (s, 2H), 7.3-7.4 (m, 5H); LRMS
(ESI/APCI) m/z 424 [M + Na]*.

3-(3-Amino-3-methylbutylsulfonyl)-2-hydroxypropyl acetate
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-N)ij 3-chloro-4-((2, 3-di hydroxy-5-(2-
met hoxyet hoxy) pent yl sul fonyl ) met hyl ) - 4- net hyl oxazol i di n-2-one (39-128)
0--,0', 0 WORIR/05¢520H 1- chl oro- 3- (6, 12-di met hyl-2, 5, 8, 11 PCAAIS2011/056764
pent aoxahexadecan 16 yI) 5, 5 di met hyl i m dazol i di ne- 2,4-dione (39-129) o
)--N...--- R O L0 L mm-- L 00 L CI-N)\ 0o
1-chl oro 2 2 5 5 tetrarrethyl 3 (2-
(((2S,3S,4S,5R, 6R) -3, 4,5-tri hydroxy- 6- net hoxyt et rahydr o- 2H pyr an- 2-
yl ) met f ) ) )\"/P
YLt fmﬁd] Oﬁdh s%idiab'n df%@a@@hkﬂbgﬁr%}ﬁ/ﬁé@% éﬁﬂéth?% 1@%%@
pent ao%&ﬂ@&dﬂ@@ahaq&;atﬂﬁﬁa 72n8, (5918émraﬂlmmm|ethﬁr@afztﬂ mbiwasiaddes (39-131)

( 2 5, 8%1?@5%’\“*5}9% bég??@‘ﬁ?g? %}&33'@8402@ o%%&?}ﬂ&rg%d with nitrogen gas, and

tetr adetmaormatundeehrmm ahhydogen igas daadtmii The sélspm“ﬁriiﬁfaé&ﬂ)red for 1.R

&t ambOHG P eaiauan A O 5 PIoE G S forieriled Pusess. ERpetiiue

descri b\%d&%@ﬂhlﬂwdm&nyﬂmﬁérrbuﬂﬂ@atﬁfn @MSRE'SY/‘NPW ene2es yaal H(*PEG) groups
(pol yners of ethylene oxide). The size of the PEG groups can be

char achP(Br(ﬂwhlwpammm@rSrrrm{hvlbutrﬁsubion\tlhz hydrexyprapyl aegiaieer units, or by
average nol ecular weight. It is knovvn in the art that PEG is avail able
in a wde range of |lengths or ayv wei ghts, and that PEG
characteri zedgby aver age wo 5Bh2/ 0545%?1%%&822011/ 856764 nol ecul ar wei ght
wi Il have some distribution in the exa dnber of nonomers in each

pol ymefqoo 5]t aMs@IdBEﬁaog qui@nmb% Mﬂl@h&l@uﬁéwﬁhgmﬁb@wméﬂ@tmr ation
and ot her chem cal cp§8| i ers. gener al . and hout [im gwt he scope of

this dl%loo%mm”t%)n'ﬁ ‘ﬁ@@”@'e@@rm' @@S@Plﬁﬂo@aﬁ RBY derf-PBIMYRRLRICLS o about
1000 I, 2,510t as QHﬁéd Wm%éer%esdmkﬁm%é@én&@d EHPHShchrom about 44

to about 44,000. For exanple ound 38-1 contalns et hyl ene oxi de
gr oups cpncentrated dovrsionand sod esiqueqraisd \ayWteshaihromaiogranhyag7ata 00%et hyl ) .

ol ecu S GG AR o AT M e omBafas A sl T G50y ey %o
furt hemoemm)l &1.4908PeHN Q. ﬁ8(31331)h@s7@@2 @ﬁhyH)ermeO@(dode 02AUNSE.8 18y, Way Of
further exa ound_39-4 contains | ene oxi de groups (|n
Compoud, X1p5 24 mﬁ'@rdjﬂ@% (Cuer 0HE TH. A1 2T, St Ak 5 (Mg kg Cof

furt her v e cul ar
wei ght OI\?%Z@B’C? 1@%“? g@%ﬁ é§e5h§? %égl%%g%n%mﬁ%?fé yﬁm I(‘)f urt her
exanpl QESUAFF@dJ)umtEIBFH&Bm%q 1@2nylmeCB%CM¢ groups. [0046] Certain
conpounds descri bed herein may coni ain Eée t han one pol yol group. For
exanpl e, conpound 38-97 may be des s contai ning four polyol groups,

two two- (Ba(fd%HT'or%ﬁMRﬁ NUPEL (D NRLRABOBRIRSKY) &R éthyﬁ}fN]i M@r‘mﬁqéﬁwmama

hydrogen (i1.e., follow ngaH‘r‘ﬁuﬁi\e@FrT t Ibé’rﬁkéﬁfe @SBk a Xis - ,
- CH2CHOH- CHO-I- and - CHOH; und38las) BY way of further exarrple

conpound 39 29 may be descrlbed as gontalnln t hree pol yol groups, three
one-carbon groups, and term nates in a hydrogen (i.e., followi ng the
description of Formula I, Xis (CHOR3)h where R3is Hand his 3; and Vis

H) .
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[0047] Furthernore, certain conpounds described herein may be described as
copol yners or bl ock copolyners. That is, in conmpounds of Forrmula |I wherein
X is a cowbizoetisesziof the groups described, X may be de®cCriused1ms67a4

copol ymer or bl ock copol yner of those substitutents. For exanple, in
certain conpounds, X may be bl ock copolymer of a first block of

- (CH2CH20) h- and a second bl ock of -(CHOR3)h- wherein R3 is is hydrogen,

al kyl, acyl, aryl, heteroal kyl, or heteroaryl, each of which may be

optionally substi ed, and h each i nst ncerus fromabout 1 to about
1000. As an um;@ M\/EJ gSQ?ia ounds 38-141 and
38- 142 descri be conpounﬂ@“mﬁ%reln X s "three’ gFMups of 1- CHOH (that is,

(CHOR3) h wherein R3 is H WO 2012/ 054521PCT/ US2011/ 056764 and h is 3) and
one group of CHOCHB: (that i/ ((CHOR3) trasher ein, he CH3 and h is 1). By
way of further exanple, coffpound 39-127 describBes a' conpound wherein X is
three groups of -CHOH (that |s (CHCRS)h wherein R3is Hand h is 3) and
one group of CHOGCHEBH{t-hak i s, wherein R3 is CH3 and his 1).

[0048] Salts of the conpdunds of “tne preseft~apph tat'on may be prepared by
reacting the free acid or base moi eties of these conpounds, where present,
with a stoichionetric or greater anount of the appropriate base or acid in
water or in an organi’¢¥sql vent Mor Lo @ i xtuse of tohe tso; generally,

e.g., non-aqueous nedia IlkeH§then'\ethyIoacetate et hanol ,” i sopropanol .
The salts of the present appllcatlon may al so be prepared by ion exchange.
[ 0049] Conpounds 0 ornul may be formul ated as solids, |iquids, gels,
aerosol s, and ot fer F/\Oexanpfﬁ solid formulations may consi st

prlnarlly of a conﬁound of Formula | as a salt. Conpositions conprising one
or nor §-Agdp@umndthvijutdoicatidd | and one or nore other substances (e.g.

exci pients) may be formed, and nmay take the form of aerosols, creans,

enul sions, gels, lotions, ointnents)/pagtes, powders, solutions,

suspensi ons, and other fornms suit Orof heir i ntended use or
application. [0050] 2505|t|0ns may al so include multiple (e.g. two or
nmor e) derpdlirrbsetigoehdBalimethytacrysranid (40 an3 2megl) m@acnabmlpse@ld)taﬁ)er

act | v AC 8PS s34, BF ot o8 1o TSI AP LT P AP) fl oent s

[ 0051] np05| ions~or tornu I ons
accept agbttoncarhe eear ysalod&éolmt&m wbmlerre&tomalyomfat eaempdarapetdﬁerecm@t@eht i ons

accept SBRECER A G R B BUR Bl P Riee WabLio Rl ReseaPaie o anedrs,

st abi | ipt@ide scﬂ@tﬁofﬁrrnﬁs sBIu%ﬁMd%@poi‘ﬁ@dﬂrﬁo @s}ép@?aﬁ@ryorhnﬁéladnd%xtmw@m yngeal
adm nistration or e food industry), reserV|ng gents di l uents
e

ext end@iRerdpe %QOH@L éruha carapiped QrIArihEEEAGE Weke Aver. anysraiisdd o8 .

phar magayt r N uged are
n TSR R BLTSEh LAl RS ISR SR AR R o Rl P

Hendr i dWdR(C D&, ,4OBJMIt-Iz)e@|1t44)(s 6H)ppisBqer 2H), Wil80 @sp1&). W | k| ns,
Phlladelghla PA[ 2005% at E ges 317-318, which are hereby |ncorporated by
refere In general wat er, saline, oils, alcohols
(e.g. 2-propanol, 1-butanol, etc.), Is (e.g. 1,2-propanedio|

2, 3-butanediol, etc.), and glycols .g. propyl ene gl ycol, polyethyl ene
glycols, etc.) may be suitable car¥ders WD 2012/ 054521PCT/ US2011/ 056764 f or

R A i S T A
sui t able2- dtcalmrd)ethan@ (B@emi waseadd:ledfthmaylaﬂﬁm@e 100G ek 140h3halr)lcé*9e fIb@I@SZ]

F ds of F be_for mul t
o R RGOS S D ST S5 PR ™
(Capi sqlherrbactforifis Eoademeesd !oC@bﬁ)wdléﬁlblacQéﬁébé\mbrPaTKe rds@sas USA) .

These and other carriers may be used to i nprove or_otherw se nodul ate the
sol ubi VRgYUM &é—ﬂ@@@ airogah aLﬁﬁ’lOétMéath slisdillgioreapparaiyer tihedorsrur wascEsearded
conpri e a from
col | of aapaf BEIGRAARECERH pBRE clfehBar oAl A8IoR R E580 BEP T Ter
Modes of operation include |iquefied-gas systens, conpressed-gas syst ens,
and barrier-type systens. [0054] Creans are viscous |liquids or semsolid
emul sions, either oil-in-water or waterin-oil. Cream bases are

wat er - washabl e, and contain an oil ¥hase, an enulsifier and an aqueous
phase. The oil phase, also called the "internal" phase, is generally
conprised of petrolatumand a fatty al cohol such as cetyl or stearyl

al cohol . The aqueous phase usually, although not necessarily, exceeds the
oil phase in volunme, and generally contains a hunmectant. The emulsifier in
a crean1fornu|at|on IS generally a nonlonlc anlonlc catlonlc or

. o a2 F A/AAr-~re" o e N 1




Crl50 (mM E. coli 25922 S. aureus 29213 C. al b/cans 10231 L929 cells pH 4
pH 7 pH4 pH 7 pH 4 pH 7 pH 7 acetate phosphate acetate phosphate acetate
phosphat ewphoppisaize 38-01 256 CCC 71-'71-CO ' 71-CO C P2e6/UB201t83260. 06
38-25

mmol, 85.6 %). "H NMR (CDCl3, 400 MHz): 6 1.41 (s, 6H), 2.51 (s, 2H), 2.98 (s, 2 H).
"H NMR (CDCl3, 400 MHz): 6 1.44 (s, 6H), 3.10 (s, 2H).
3-Azido-N,N-3-tfrimethylbutanamide

To a stirred ice cold solution of 3-azido-3-methylbutanoyl chloride (9.66 g, 56.8 mmol) in
anhydrous dichloromethane (150 mL) was added a solution of 40 % aqueous
dimethylamine (23.7 mL, 3 equiv, 0.14 mol) in one portion. A white solid formed
immediately and the suspension was stirred vigorously until a clear biphasic mixture
formed. The speed of stirring was reduced and the reaction was left at 0 °C for 1 hour.
Dichloromethane (200 mL) was added to the reaction mixture and the contents poured
into a separatory funnel. The organic layer was separated and washed with water (3 x
50 mL) and brine (50 mL). It was dried over anhydrous MgSQO,, filtered, concentrated
and dried under high vacuum to give a crude oil (10.16 g, quant). This material was
used without further purification. "H NMR (CDCls, 400 MHz): § 1.33 (s, 6H), 2.40 (s,
2H), 2.83 (s, 3H), 2.94 (s, 3H).
N'.N'-3-Trimethylbutane-1.3-diamine

oy
[00176] A solution of 3-azido-N,N-3-trimethylbutanamide (10.16 g, 59.7 mmol) in
anhydrous tetrahydrofuran (100 mL, 0.2 M) was added dropwise to an ice cold

suspension of lithium aluminum hydride (4.50 g, 2.0 equiv, 0.12 mol) in anhydrous
tetrahydrofuran (150 mL) over 1 hour. After complete addition, the flask was fitted with
a condenser and the reaction heated in a 70 °C oil bath for 4 hours. The reaction
mixture was removed from the bath and stirred at room temperature for 17 hours. The
reaction mixture was cooled in an ice bath and water (3.5 mL) was added drop-wise
over 20 min. Then 15 % NaOH solution (3.5 mL) was added dropwise over 10 min.
The suspension was stirred for a further 10 minutes and water (7.0 mL) was added in
one portion and the mixture stirred for 30 minutes to a give fine white suspension. The
suspension was filtered through a pad of Celite® and the white cake was re-suspended
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into diethyl ether (200 mL) to give a white granular solid. The suspension was filtered
and the cake washed with diethyl ether (2 x 100 mL) and the combined filtrate was
carefully concentrated on a rotary evaporator with the bath temperature set to 20 °C to
give a pale yellow liquid which was briefly dried under high vacuum to give the crude
amine (8.15 g, 62.7 mmol, quant.). The crude amine was not dried completely to
minimize loss of product due to its low boiling point and used without further purification.
Benzyl 4-(dimethylamino)-2-methylbutan-2-ylcarbamate

Cbz ></\ e
N N

H |

[00177] N-(Benzyloxycarbonyloxy)succinimide (15.6 g, 1 equiv, 62.6 mmol) was
added in one portion to a solution of N',N’-3-trimethylbutane-1,3-diamine (8.15 g, 62.6
mmol) in tetrahydrofuran (100 mL). The reaction was left to stir at room temperature for
17 hours. The solvent was removed and the residue was taken up in a mixture of ethyl
acetate (500 mL) and water (100 mL). The layers were separated and the organic layer
washed with saturated sodium bicarbonate (2 x 100 mL), water (100 mL) and brine (100
mL). The organic layer was dried over anhydrous MgSOQs., filtered and concentrated to
a pale yellow oil. The crude oil was purified by flash chromatography (1% to 5%
methanol in dichloromethane). The desired fractions were collected and concentrated
to give a colorless oil (11.49 g, yield: 69.6 %) 'H NMR (CDCls, 400 MHz): & 1.35 (s, 6H),
1.67-1.72 (t, J = 6.6, 2H), 2.23 (s, 6H), 2.36-2.40 (t, J = 7.2, 2H), 6.46 (s,1H), 7.27-7.36
(m, 5H); LRMS (ESI/APCI) m/z 265 [M + HJ".

3-({{Benzyloxy)carbonyllamino)-N-(2-(2-(2-methoxyethoxy)ethoxy)ethyl)-N,N. 3-
trimethylbutan-1-aminium 4-methylbenzenesulfonate

Cbz« +/\/O\/\ /\/O\ TsO~
N /N\ @)

[00178] A mixture of benzyl 4-(dimethylamino)-2-methylbutan-2-ylcarbamate (0.54 g,
2 mmol) and [2-[2-(2-methoxyethoxy)ethoxy]ethoxy] p-toluenesulfonate (1.3 g, 4 mmol)
was stirred overnight at 45 °C. The crude reaction mixture was directly purified by
reverse phase HPLC eluting from a C18 column with a gradient of 5 to 95% acetonitrile
in water (with 0.01% acetic acid) to give a clear oil (0.95 g, 2.3 mmol). '"H NMR (DO,
400 MHz) 8 1.18 (s, 6H), 2.05 (br m, 2H), 2.29 (s, 3H), 2.86 (s, 6H), 3.17-3.21 (m, 2H),
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3.26 (s, 3H), 3.30 (br s, 2H), 3.48-3.56 (m, 8H), 3.71 (br s, 2H), 4.91 (br S, 2H), 7.25-
7.27 (d, J= 8.1 Hz, 2H), 7.30-7.36 (m, 5H), 7.57-7.59 (d, J=8.1 Hz, 2H); LRMS
(ESI/APCI) m/z 411 [M]*

3-Amino-N-(2-(2-(2-methoxyethoxy)ethoxy)ethyl)-N.N.3-trimethylbutan-1-aminium 4-
methylbenzenesulfonate

M X

[00179] Under a nitrogen atmosphere, palladium on carbon (10%, 200 mg) was
added to a solution of 3-(((benzyloxy)carbonyl)amino)-N-(2-(2-(2-
methoxyethoxy)ethoxy)ethyl)-N,N,3-trimethylbutan-1-aminium 4-
methylbenzenesulfonate (0.93 g, 2.2 mmol) in 15 mL of methanol. The flask was
degassed and placed under a hydrogen atmosphere, stirring for 18 hours at room
temperature. The suspension was filtered through a pad of Celite® washing with
methanol, and the filirate was concentrated under reduced pressure to give a clear oil
(700 mg, 2.5 mmol). "H NMR (D20, 400 MHz) & 1.08 (s, 6H), 1.79-1.83 (m, 2H), 2.29 (s,
3H), 3.04 (s, 6H), 3.27 (s, 3H), 3.36-3.41 (M, 2H), 3.45-3.51(m, 4H), 3.56-3.60 (m, 6H),
3.84 (br m, 2H), 7.26-7.28 (d, J = 8.0Hz, 2H), 7.57-7.60 (d, J = 8.0 Hz, 2H). LRMS
(ESI/APCI) m/z 277 [M]*

3-(Dichloroamino)-N-(2-(2-(2-methoxyethoxy)ethoxy)ethyl)-N,.N.3-trimethylbutan-1-
aminium 4-methylbenzenesulfonate

CI\,\I]X/;?/\/O\/\O/\/O\
Cl

[00180] A solution of 3-amino-N-(2-(2-(2-methoxyethoxy)ethoxy)ethyl)-N,N,3-
trimethylbutan-1-aminium 4-methylbenzenesulfonate (716 mg, 2.6 mmol) in methanol (6
ml) was cooled to 0 °C. tert-Butylhypochlorite (450 ul, 4 mmol) was added. The
resulting solution was stirred for 45 minutes at 0 °C, and then concentrated under
reduced pressure. The residue was purified by reverse phase HPLC eluting from a C18
column with a gradient of 5 to 95% acetonitrile in water (with 0.01% acetic acid) to give
a clear oil (658 mg, 1.9 mmol). '"H NMR (D-0, 400 MHz) & 1.34 (s, 6H), 2.11-2.16 (m,
2H), 2.29 (s, 3H), 3.04 (s, 6H), 3.27 (s, 3H), 3.39-3.43 (m, 2H), 3.44-3.48 (m, 2H), 3.50-
3.53 (m, 2H), 3.56-3.60 (m, 6H), 3.83-3.85 (m, 2H), 7.26-7.28 (d, J = 8.2 Hz, 2H), 7.57-
7.60 (d, J = 8.2 Hz, 2H). *C NMR (D20, 100 MHz) & 142.4, 139.5, 129.4, 125.3, 73.0,
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71.0, 69.7, 69.5, 69.4, 69.1, 64.1, 63.0, 60.7, 58.0, 51.3, 31.3, 22.7, 20.5; LRMS
(ESI/APCI) m/z 345 [M]*
Example 10
3-(dichloroamino)-N-(2-methoxyethyl)-N,N,3-trimethylbutan-1-aminium chloride
(Compound 38-43)

1. BrCH,CH,OMe or
Cbz\NX/\N/ 2-AgOiHel Cbz\N></\N+/\/O\ Hy, 10% Pd/C
H | H 7N

cr tBUOCI, MeOH ar
H N></\N+’\/O\ - Cl\N></\N+/\/O\
2 /0N (I:| /ON

3-({{(benzyloxy)carbonyl)aming)-N-(2-methoxyethyl)-N,N,3-trimethylbutan-1-aminium

chloride
X
Cbz~ +/\/O\
H /N\

[00181] A mixture of benzyl 4-(dimethylamino)-2-methylbutan-2-ylcarbamate (from

example 9, 1 g, 3.8 mmol) and 2-bromoethyl methyl ether (1 g, 7.2 mmol) was stirred for
5 hours at 50 °C. The crude reaction mixture was concentrated under reduced pressure
to a white solid, which was washed with hexanes. The solid was dissolved in 4 mL of
water and treated with 437 mg of Ag-O (1.9 mmol). The resultant slurry was stirred for
30 minutes. The solid was removed by filtration through a pad of Celite®, washing with
water. The aqueous solution was acidified with 6 N HCI, filtered through a 0.45 micron
filter, and concentrated to 1.26 g of a clear viscous oil. 'H NMR (D,O, 400 MHz) & 1.18
(s, 6H), 2.05 (br m, 2H), 2.86 (s, 6H), 3.17-3.21 (m, 2H), 3.25 (s, 3H), 3.30 (br s, 2H),
3.65 (br s, 2H), 4.98 (br s, 2H), 7.30-7.36 (m, 5H); LRMS (ESI/APCI) m/z 323 [M]*
3-amino-N-(2-methoxyethyl)-N, N, 3-trimethylbutan-1-aminium chloride

Cl
></\ O
HoN /N;

[00182] Under a nitrogen atmosphere, palladium on carbon (10%, 280 mg) was

added to a solution of 3-(((benzyloxy)carbonyl)amino)-N-(2-methoxyethyl)-N,N,3-
trimethylbutan-1-aminium chloride (1.3 g, 3.5 mmol) in 12 mL of methanol. The flask
was degassed and placed under a hydrogen atmosphere, stirring for 18 hours at room
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temperature. The suspension was filtered through a pad of Celite® washing with
methanol, and the filirate was concentrated under reduced pressure to give about 835
mg of a clear oil. '"H NMR (D0, 400 MHz) 8 1.15 (s, 6H), 1.87-1.92 (m, 2H), 3.06 (s,
6H), 3.30 (s, 3H), 3.39-3.43 (m,2H), 3.49-3.51 (m, 2H), 3.79-3.80 (m, 2H); LRMS
(ESI/APCI) m/z 189 [M]*
3-(dichloroamino)-N-(2-methoxyethyl)-N.N,3-trimethylbutan-1-aminium chloride
ce X oo

N N

| 7\

Cl

[00183] A solution of 3-amino-N-(2-methoxyethyl)-N,N,3-trimethylbutan-1-aminium

chloride (830 mg, 3.5 mmol) in methanol (14 ml) was cooled to 0 °C. tert-
Butylhypochlorite (984 ul, 2.5 mmol) was added. The resulting solution was stirred for
45 minutes at 0 °C and then concentrated under reduced pressure. The residue was
purified by reverse phase high pressure liquid chromatography eluting from a C18
column with a gradient of 5 to 95% CH3CN in water (with 0.01% acetic acid) to give 618
mg of a clear oil. 'H NMR (D20, 400 MHz) & 1.33 (s, 6H), 2.15-2.20 (m, 2H), 3.08 (s,
6H), 3.40 (s, 3H), 3.40-3.44 (m,2H), 3.49-3.51 (m, 2H), 3.80-3.82 (m, 2H). '*C NMR
(D20, 100 MHz) 6 73.1, 65.5, 62.9, 62.9, 62.8, 60.8, 60.8,60.7, 58.2, 51.5,51.4, 51.4,
31.3, 22.8; LRMS (ESI/APCI) m/z 257 [M]".

Example 11

136-{[3-(dichloroamino)-3-methylbutane]sulfonyl}-
2,5,8,11,14,17,20,23,26,29,32,35,38,41,44,47,50,53,56,59,62,65,68,71,74,77,80,83,86,
89,92,95,98,101,104,107,110,113,116,119,122,125,128,131,134-
pentatetracontaoxai36ne
(Compound 38-131)

Q Cb HN></\
\O%\/O\l‘g\OH o ~ O%\/O\)‘g\o— i z

SH

CszN></\S/€\/ Ote nCPBA, CszN></\,,S\f£\/O_)4_6

o]

H,, Pd/C t ></\
LU O o, a0 o X oy,

7.
o Cl
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2.5811.14.17.20,23,26,29.32.35.38.41.44.47.50.53.56,59,62,65.68.71.74.77.80.83.86,
89.92.95.98.101.104.107,110.113.116,119.,122.125.128,131.,134-
pentatetracontaoxai36n-136-yl 4-methylbenzene-1-sulfonate

0
Nt oy
O

[00184] Poly(ethylene glycol) methyl ether (average molecular weight = 2000, Aldrich

cat#202509, 7.05 g, 3.5 mmol) is dissolved in tetrahydrofuran (5 ml). To the stirring
mixture is added an aqueous solution of sodium hydroxide (390 mg, 9.8 mmol) in water
(5 ml). The combined mixture is cooled to 0°C, and 4-methylbenzene-1-sulfonyl
chloride is added drop-wise over a 2 hour period. The reaction mixture is stirred for an
additional 4 hours. The mixture is poured into ice-water (10 ml) and extracted with
dichloromethane. The organic layer is washed with saturated sodium chloride solution,
and dried over sodium sulfate. The solvent was removed in vacuo to give the title
compound.

benzyl N-(140-methyl-
2,5,8,11,14,17,20,23,26,29,32,35,38,41,44,47,50,53,56,59,62,65,68,71,74,77,80,83,86,
89,92,95,98.101,104,107,110,113,116,119,122,125,128,131,134-pentatetracontaoxa-
137-thia141n-140-yl)carbamate

CszN></\S’</\/ 07:6

[00185] To a solution of benzyl 4-mercapto-2-methylbutan-2-ylcarbamate (from

example 1, 683 mg, 1.7 mmol) in N,N-dimethylformamide (10 ml) is added cesium
carbonate (757 mg, 2.3 mmol) and
2,5,8,11,14,17,20,23,26,29,32,35,38,41,44,47,50,53,56,59,62,65,68,71,74,77,80,83,86,
89,92,95,98,101,104,107,110,113,116,119,122,125,128,131,134-
pentatetracontaoxai36n-136-yl 4-methylbenzene-1-sulfonate (5.20 g, 2.4 mmol). The
solution is heated to 60 °C for 2 hours, then 70 °C for 16 hours, and cooled to room
temperature. The mixture is concentrated in vacuo. The residue is dissolved in 50 ml
5% NaHSO,, extracted with ethyl acetate, dried on MgSQO,, and concentrated in vacuo.
The residue is purified by flash chromatography (10% to 60% ethyl acetate in hexanes)
to give the title compound.

benzyl N-[2-methyl-4-
(2,5.8.11.14.17.20,23.26.29.32.35.38.41.44.47.50.53.56.59.62.65.68.71.74.77.80.83.86.
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89.92.95.98.101,104.107.110,113,116.119.122.125,128,131,134-
pentatetracontaoxai36ne-136-sulfonyl)butan-2-yllcarbamate

CszNX/\,,&fg\/ojzs

o
[00186] A solution of benzyl N-(140-methyl-

2,5,8,11,14,17,20,23,26,29,32,35,38,41,44,47,50,53,56,59,62,65,68,71,74,77,80,83,86,
89,92,95,98,101,104,107,110,113,116,119,122,125,128,131,134-pentatetracontaoxa-
137-thia141n-140-yl)carbamate (3.00 g, 1.3 mmol) in dichloromethane (10 ml) is cooled

to 0 °C. 3-Chloroperbenzoic acid (77%, 916 mg, 4.1 mmol) is added portion-wise, and
the solution is stirred for 2 hours. The solution is diluted with 500 ml ethyl acetate,
washed 3 times with 100 ml saturated NaHCO3, once with 100 ml saturated NaCl, dried
on MgSQy, and is concentrated in vacuo. The residue is purified by flash
chromatography (10% to 80% ethyl acetate in hexanes) to afford the title compound.

136-[(3-amino-3-methylbutane)sulfonyl]-
2.5.8.11,14,17.20,23,26,29,32,35,38,41,44.47.,50,53,56,59,62,65,68,71,74,77.80,83,86,
89.92.95.98.101.104.107,110.113.116,119,122.125.128,131,134-

pentatetracontaoxal36ne

[00187] A solution of benzyl N-[2-methyl-4-
(2,5,8,11,14,17,20,23,26,29,32,35,38,41,44,47,50,53,56,59,62,65,68,71,74,77,80,83,86,
89,92,95,98,101,104,107,110,113,116,119,122,125,128,131,134-
pentatetracontaoxai36ne-136-sulfonyl)butan-2-yljcarbamate (2.28 g, 1.0 mmol) is

dissolved in methanol (50 ml) is purged with nitrogen. Palladium on carbon (10%, 40
mg) is added, and the suspension is put under a hydrogen (1.3 atmospheres). The
suspension is stirred for 18 hours, filtered through a 0.45 um polytetrafluoroethylene
filter, and the solution is concentrated in vacuo. The material is used without further
purification.

136-{[3-(dichloroamino)-3-methylbutane]sulfonyl}-
2,5,8,11,14,17.20,23,26,29,32,35,38,41,44.47.50,53,56,59.62.65.68.71,74,77.80,83.86,
89,92.9598.101,104,107,110,113,116,119.,122,125,128,131,134-
pentatetracontaoxal36ne

) v/
Cl O
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phosphate pH 4 acetate pH 7 phosphate pH 4 acetate pH 7 phosphate pH 7
phosphate 39-01 2 128 2 128 8 256 0.08 39-04 2 256 2 256 16 1024 0.14 39-12
8 256 8 2856 208/051024 PCT/US2011/056764

[00188] A solution of 136-[(3-amino-3-methylbutane)sulfonyl]-
2,5,8,11,14,17,20,23,26,29,32,35,38,41,44,47,50,53,56,59,62,65,68,71,74,77,80,83,86,
89,92,95,98,101,104,107,110,113,116,119,122,125,128,131,134-
pentatetracontaoxa136ne (2.00 g, 0.9 mmol) in methanol (20 ml) is cooled to 0 °C. tert-
Butylhypochlorite (300 pl, 2.5 mmol) is added drop-wise over 10 minutes, and the
solution is stirred for 1 hour. The solution is concentrated in vacuo and the residue is
purified by preparatory high pressure liquid chromatography (H-O/acetonitrile) to afford
the title compound.

Example 12

3-(dichloroamino)-N-(2-(hexyloxy)ethyl)-N,N,3-trimethylbutan-1-aminium 4-
methylbenzenesulfonate
(Compound 38-135)

TsCl
pyridine NN
AN O - TSO/\/O

-Oss@— 'OSSA< >

tBuOCI
/7 '\ él VRN

2-(hexyloxy)ethyl 4-methylbenzenesulfonate

160" O
[00189] A mixture of 2-n-(hexyloxy)ethanol (4.0 g, 27 mmol) and pyridine (anhydrous,
4.3 g, 55 mmol) was cooled to 0 °C with an external ice bath. To the solution was added
tosylchloride (5.2 g, 27 mmol) followed by 5 mL of dichloromethane and the resultant
mixture was stirred for 4 hours at 0 °C and 2 hours at room temperature. The mixture
was diluted with toluene and washed successively twice with 1 N HCI and once with
brine. The organic fraction was dried over sodium sulfate and concentrated under
reduced pressure to 8.4 g of clear liquid. '"H NMR (400 MHz, D>0) § 0.88-0.91(m, 3H),
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0.18 39-27 4 512 4 1024 16 >2048 0. 14 39-94 32 2048 8 4096 256 >2048 11.3
39-106 16 256 32 >512 64 >512 0.24 39-108 1 32 2 128 8 64 0.1 39-110
WO 2012/054521 PCT/US2011/056764

1.25-1.31(m, 6H), 1.48-1.52 (m, 2H), 2.46 (s, 3H), 3.37-3.40 (1, J= 6.7 Hz, 2H), 3.61-
3.63 (m, 2H) 4.16-4.19 (m, 2H), 7.74-7.36 (d, J= 8.2 Hz, 2H), 7.81-7.83 (d, J= 8.2Hz,
2H). LRMS (ESI/APCI) m/z 301 [M+H]".
3-(((benzyloxy)carbonyl)amino)-N-(2-(hexyloxy)ethyl)-N.N,3-trimethylbutan-1-aminium

4-methylbenzenesulfonate
o 'OssO_
~ NN
©/\OJ\N></\N+/\/O

H /7 '\

[00190] A mixture of benzyl (4-(dimethylamino)-2-methylbutan-2-yl)carbamate (0.72
g, 2.7 mmol) and 2-(hexyloxy)ethyl 4-methylbenzenesulfonate (1.8 g, 6.0 mmol) was
stirred overnight at 75 °C. The crude reaction mixture was purified by reverse phase
HPLC eluting from a C18 column with a gradient of 5 to 95% CH3CN in water (with
0.01% acetic acid) to give 0.96 g of white solid (64% yield). '"H NMR (400 MHz, D0) &
0.75-78(m, 3H), 1.18 (s, 6H), 1.44-1.27 (m, 2H), 2.06 (br m, 2H), 2.29 (s, 3H), 3.03 (s,
6H), 3.17-3.21 (m, 2H), 3.30 (br m, 2H), 3.36-3.39 (t, J=6.5Hz, 2H), 3.67 (br s, 2H), 4.97
(brs, 2H), 7.26-7.28 (d, J= 8.1Hz, 2H), 7.30-7.37 (m, 5H), 7.58-7.60 (d, J= 8.1Hz, 2H).
LRMS (ESI/APCI) m/z 393 [M]".
3-amino-N-(2-(hexyloxy)ethyl)-N.N,3-trimethylbutan-1-aminium 4-

methylbenzenesulfonate

H2N></>N+\’\/O\/\/\/

[00191] Under a nitrogen atmosphere, 10% palladium on carbon (200 mg) was added
to a solution of 3-(((benzyloxy)carbonyl)amino)-N-(2-(hexyloxy)ethyl)-N,N,3-
trimethylbutan-1-aminium 4-methylbenzenesulfonate (0.95 g, 1.7 mmol) in 7 mL of
methanol. The flask was degassed and placed under a hydrogen atmosphere, stirring
for 18 hours at room temperature. The suspension was filtered through a pad of celite,
washing with methanol, and the filtrate was concentrated under reduced pressure to
give 725 mg of clear viscous oil (quantitative yield). "H NMR (400 MHz, D;O) & 0.75-
78(t, J= 6.4Hz, 3H), 1.09 (s, 6H), 1.7-1.26 (m, 6H), 1.47-1.51 (m, 2H), 1.80-1.84 (m,
2H), 2.30 (s, 3H), 3.03 (s, 6H), 3.36-3.40 (m, 2H), 3.44-3.48 (m, 4H), 3.81 (br s, 2H),
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128 1024 128 2048 256 >2048 3.9 39-112 4 128 8 128 8 1024 0.16 39-114 8 256
4 256 8 >1024 0.24 39-116 16 512 16 1024 128 >2048 4.1 39-118 32 2048
WO 2012/054521 PCT/US2011/056764

7.27-7.28 (d, J= 8.1Hz, 2H), 7.58-7.60 (d, J= 8.1Hz, 2H). LRMS (ESI/APCI) m/z 259
[M]".
3-(dichloroamino)-N-(2-(hexyloxy)ethyl)-N.N.3-trimethylbutan-1-aminium 4-

methylbenzenesulfonate

CI~ ></\ SO
N NI
G a

[00192] A solution of 3-amino-N-(2-(hexyloxy)ethyl)-N,N,3-trimethylbutan-1-aminium

4-methylbenzenesulfonate (722 mg, 1.7 mmol) in methanol (6 ml) was cooled to 0 °C.
tert-Butylhypochlorite (472 ul, 4.2 mmol) was added. The resulting solution was stirred
for 60 minutes, and then concentrated under reduced pressure. The crude material was
purified by preparative high pressure liquid chromatograpy on a C18 column, eluting the
desired product with a gradient of 5 - 95 % acetonitrile in water (with 0.01% acetic acid)
to give 655 mg of a white solid (78% yield). 'H NMR (400 MHz, D,0) & 0.85-0.89 (t, J =
6.5 Hz, 3H), 1.29-.37 (m, 6H), 1.43 (s, 6H), 1.56-1.60 (m, 2H), 2.21-2.25 (m, 2H), 2.38
(s, 3H), 3.13 (s, 6H), 3.48-3.56 (m, 6H), 3.87 (br s, 2H), 7.32-7.34 (d, J = 8.1Hz, 2H),
7.66-7.68 (d, J = 8.1Hz, 2H). "*C NMR (100 MHz, D20O) & 11.8, 18.9, 20.5, 21.2, 23.8,
27.2,29.5, 30.0, 49.7, 59.0, 62.0, 62.4, 69.9, 71.4, 123.8, 127.7, 138.6, 140.4. LRMS
(ESI/APCI) m/z 327 [M]".
Example 13
N-(2-butoxyethyl)-3-(dichloroamino)-N,N, 3-trimethylbutan-1-aminium chloride
(Compound 38-133)

H .

(0] C|/\/O\/\/ )OJ\ cr
'~_O Hy, PAIC
©/\O)J\”><AT/ - . ©/\O N></\/N\/\/ ~NS

Cl cr
tBuQCI cl 0
H2N></\N+’\/O\/\/ —_ \N></\N;’\/ ~N
VAR

3-({{benzyloxy)carbonyl)amino)-N-(2-butoxyethyl)-N.N. 3-trimethylbutan-1-
aminium chloride

0] B}
Cl
S RaRE S
H VRN
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[00193] A mixture of benzyl (4-(dimethylamino)-2-methylbutan-2-yl)carbamate (500
mg, 1.9 mmol, preparation described in previous experiment) and 2-(chloroethyl)-n-butyl
ether (517 mg, 3.8 mmol) was stirred overnight at 75 °C. An additional portion of 2-
(chloroethyl)-n-butyl ether (517 mg, 3.8 mmol) was added and the mixture stirred for 24
hours at 80 °C. The resultant white precipitate was collected on a glass fritted filter and
washed with ether to give 388 mg of a white solid (51%). 'H NMR (400 MHz, MeOD) &
0.86-0.89 (t, J = 7.4Hz, 3H), 1.23 (s, 6H), 1.27-1.33 (sext, J= 7.5 Hz, 2H), 1.45-1.50 (m,
2H), 2.05-2.09 (m, 2H), 3.03 (s, 6H), 3.29-3.34 (m, 2H), 3.39-3.34 (t, J= Hz, 2H), 3.48-
3.50 (br m, 2H), 3.74 (br s, 2H), 4.99 (s, 2H), 7.17 (s, 1H), 7.31-7.36 (m, 5H). LRMS
(ESI/APCI) m/z 365 [M]".

3-amino-N-(2-butoxyethyl)-N.N.3-trimethylbutan-1-aminium chloride

ol

H2N></>N+\/\/O\/\/
[00194] Under a nitrogen atmosphere, 10% pd/C (100 mg) was added to a solution of
3-(((benzyloxy)carbonyl)amino)-N-(2-butoxyethyl)-N,N, 3-trimethylbutan-1-aminium
chloride (0.38 g, 0.95 mmol) in 4 mL of methanol. The flask was degassed and placed
under a hydrogen atmosphere, stirring for 24 hours at room temperature. The
suspension was filtered through a pad of celite washing with methanol, and the filtrate
was concentrated under reduced pressure to give 252 mg of clear viscous oil
(quantitative yield). 'H NMR (400 MHz, D,0) & 0.78-.82 (t, J = 7.4Hz, 3H), 1.08 (s, 6H),
1.22-1.30 (sext, J = 7.4Hz, 6H), 1.45-1.52 (m, 2H), 1.77-1.81 (m, 2H), 3.04 (s, 6H),
3.36-3.40 (m, 2H), 3.45-3.49 (1, J = 6.5 Hz, 2H), 3.82-3.83 (br m, 2H); LRMS (ESI/APCI)
m/z 231 [M]*.
N-(2-butoxyethyl)-3-(dichloroamino)-N.N.3-trimethylbutan-1-aminium chloride

CI\N></>E|+\/\/O\/\/

Cl

[00195] A solution of (1,4,7,10-tetraoxacyclododecan-2-yl)methanol (250 mg, 1.21
mmol) in CHCl, (10 ml) was cooled to 0°C and pyridine (300 ul, 3.7 mmol) and tosyl

chloride (260 mg, 1.36 mmol) were added. The solution was warmed to room
temperature overnight and concentrated in vacuo. The residue was purified by flash
chromatography (50% - 100% ethylacetate in hexanes) to afford the titled compound as
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128 >2048 4.1 WD 2012/ 054521PCT/ US2011/ 056764 [0067] Conpositions of the
present application are useful in a wide range or applications in which
antim cr obpab1seerti es are desirable. Such applicati omsTiusedindsg7émmi t hout
limtation, treatnment or reduction of pathogens on or in the skin, nails,
hai r, or nucous nenbranes, wounds, surgical sites, and so forth.
Applications and areas of interest include wounds, burns, ulcers,

i nfl anmation or | esions of the skin, the eyes, ears, nasal passages si nus,
bronch tu [ n or
rel at e% tlé%g?m @EB?BV&?%M hg?ggeﬂ]a@gg{ ((g%)dnt%o’um(ﬁmg? For rru% S, ‘may have
i nher et4- ar&(nmtﬂ-bbna)M aqm, viH) y7.27 Hed co10. @8 i, 2g) NE.pi ddlch it el 6(8Ha

non- haI ) 0 have antimcrobial activity, or nmay be
activa gﬁ@ﬁ %ﬁmhﬁg %B%q1 rincreased antimcrobial) state by a
source Béfnz{ﬂ&i Qaen7. 16aetresaimptiedodécdrs2Wh hettneid)-2-mathyiyingetel or i t e and/ or
hypochhpienmaiel d 1S generated by neutrophils, eosinophils, nononucl ear

phagocytes, and B | ynphocytes [sgg, e.g., L, Wang et al., J. Burns Wunds,
6, 65-79 (2007) and M Nagl i oboﬁgents Chenot her. 44(9)

2507-13 (2000)]. Certain or gCanl C chI oram nes, in¢luding N-chlorotaurine,
have been detected in the supernatants of i mg“at ed granul ocytes, and are
t hought to prol ong the oxidative capacity of\-these cells during oxidative

bur st 306h 967 W@h%ﬁuti@ﬂ'df%enﬁwﬂ H@F@?ﬁo@ymémdu% -2- yldd'r‘bé’mﬁie”@hérmé ashi on

to taurine, "N-protonated conpounds For mul in or near these cells may

be chl @rQ%@W')dGrNﬁbdlﬁbﬁthﬁméﬁuﬁiﬁ st mawep addedsdr4:é.19-si mi | ar mi crobi ci dal
and/ or

o o AR SEHEEEeL o dol 4FRIRINED A ORI 214 TR SRR
nodul ataedtdesivox catbbnaie (&P acg,t0/7 06 muedl). sTdelsoIngonxuasateawm B C foor 5t o

may a1 S0UBs CaaRUP "ot S RBBIRI e EomRB A TIACLD. T e eR Lo g EpLdy |
Surfacﬂéslﬁ)f:hfmﬁétb?@pﬁy (8% -CRDY @fhy%é'téi@ﬁﬁ‘hexén&r)]'t@éﬁé}@ thefREi si ng
contacting the material, device, ment with a solution conprising a
conpousampusdEs a Hleaeet (qUﬁBFat'éﬁhnﬂﬁ'\ég YBPGH)i B 4464iMl si ng a conmpound  of
For mul gl 61801 (91, ?HB'téﬁQo@évélBHééfe&a[n EQI)F}%%\}lﬁﬂfoﬁ(/l)-szuﬁthrﬁ/Pouﬁ‘aﬁ% ton ball or

cloth 8} m device, Or thne Iredl Ccal devlice Call DE rmersed in said
sol ut| gﬁﬁﬁmﬁécatl ons include t elim nat| or reduction of pathogens
(e.g. bacteria, virus, fungus, nSZpb\ % i n medical (including
surgical, dental, optical, &haHht her)/,\\V\O 2012/ 0? 4521PCT/ US2011/ 056764
devi ces, equipnment and instruments, (2.%. “breathing tubes, catheters,
contact |enses, dental inplants and equi pment,/ equi pnent used for organ
preser od (e.g.,
ProSer G  RSBGkEA oy ORI PE b8 donsi el 2 iR g 220
(e.qg. mméthylbgtahemylsarbamhater@g 6960fmmeb),|n SHaChgB mlc))was ombladdotca?cnand 7784 c.)
i ncl udi n(g}lt he el | nat i on 5 (56dUCt1 on of bact erlé)l bi o@ 3.%\%

agri cuf %{PPG% PRI arg2pY B1%de oMM wag @dded dksma BQWPSB y of
exanpl &o| GBARALIFreTer 2 PBRAS WdrPRe t@froérﬁﬁ‘erﬁb@ﬁa%ﬂe aoRddriEldPm VERYI0be used
for the eradication of bacteria (including bacteria in a biofiln, such as,

but no@ndithe residuepurifiask Ry flagh etivamisiagrapiis (307 od 087 etbiRceliataiBiex@sesk. g.

th i tyral
cat het &7 ST e ReEBkELAG o Seg Gl ol mEE RIS i o3, oG 2ol °
i ncl udéHtMMROK@]CEIuCAOOdVII—m boulac: ) (BQBHG;SZJQQJIBI(IQ BprS 1Tr8rrlw(rrm><2l-ﬂ)03ml1e(dd t he
bacterial 1oad fromthe nedical_ device, such i mpr.ovi q%d(@ mai_nt ai ni ng
e

pat ency=Pr {l Re? Mt 4164 Cclh X8 41548, 16, ‘brséatH")né 2HBi oP1/t%s are

a_ gr oupmoEHm |95 08T GaNARTR) AV @9¢§'FM+NQ -a substrate and are often associ ated
wi th the excretlon of extrace u Iymsrlc subst ance [R M Donl an

etal ., 4€i(i A.7. MdetthdxacyRiogodedan-26//miedRyl¢ Aty 12- v Dlgan1Psamixtee d
reS|stance of biofilnms to antim crobials has caused problens i n human
health and has had a significant inpact on the success of nedical inplants,
e.g., catheters [J. W Costerton etal., Science, 284(5418), 1318-22
(1999)]. Once catheters are colonized, bioflns will develop on the outer
and i nner surfaces and cause infections. Reduction of the bacterial |oad by
prevention of the formation of biofilm[J. F. Wlliams and S. D. Wrley, J.
Endour ol ogy, 14(5), 395-400 (2000)]10& Lewis and A'M Klibanov, Trends in
Bi otech., 23, 7, 343-348 (2005)], destruction of an existing biofilm]P.
Wod etal., App!. Env. Mcrob. 62(7), 2598-2602 (1996)] and killing
bacteria in biofilm[P. Glbert and AL J. MBain, Am J. Infect. Control
29, 252-255 (2001)] are strategies towards |owering mcrobial |oad and
reduC|ng b|of|InTeIated |nfect|on fron1any catheters and shunts such as

L 1 o, o .




Sl-F [0077] STEP 1: Internediate conpound S1-B can be generated by
reaction of conmpound S1-A with potassiumthioacetate in a suitable sol vent
such as NyvBidorasksghf or mam de, and the |ike. This reacti @eaTits2apseas | y
carried out at tenperature ranging fromO Cto 100 C for about 8 to about
24 hours. [0078] STEP 2: The thiol S1-C can be obtained by treating S1-B
w t h aqueous sodi um hydroxide in a water m sci bl e sol vent, such as net hanol
or ethanol. The reaction is typically carried out at tenperature ranging
fromO Cto 100 C for about 30 utes to gboyt 8 hours. [0079] STEP 3:
Thi oet her S1-E can be genera @on thiol S1-C with conpound
S1-D. The reaction is typical y car r(g g sui tabl e sol vent such as
N, Ndi et hyl f ormam de, and the like, and a @w | e base, such as cesium
carbonate or sodium carbonate. The reacti on+%$ conducted at a tenperature

r angi ngod{gyp aﬂﬁbﬁmbnb?%ﬁiﬁuu([)ﬁﬂm 890 doxbefoidaddeaf-Dpunainy[4A8RY) BTEP 4

Sul fonyl S1-F can be obtai ned oxi dation t hi oet he ‘oXxi dati on
is typlmhwpu@@rﬁm'@ﬁ@wmﬁﬁr‘@@8m dt-8p MiRg b snAethanat {Idmi)rwamputrinder sol vent

WO 201 / 4 -
conducg\{édgﬁc?%gqélH@ﬁgﬁépga?%%gf@gﬁm@ransglld@g{jg&ggn%?egéé]waesn%ggéggﬁgl ?grl i to
24 houhgdrdro@ai|1. SﬁEﬁo@her)rwcﬁthe@uspend@m gitmext &dr &5 hoons Stief onyl  51- F by

hyd t th t al ch K b
ol ar - Sueeton b Aa2thbitigh s PotelRhundeinee AR BRENREang T lae " ©
c0nduCb@dc@itraa@@urﬁ%cdoaaweamw@rtmefwmdoutn@a%4ab|@ur Bil ( quyﬂﬁétwg'cumsn gas at 1

to 20 at m)s heres of [pressure [ 0082] STEP 6: Werein T Chl or oam ne
51- H céﬁSHé §ornerza34tMly- treating 51- Gwith a chlorinating agent such as

tert- but ¥ 4pr@€r'ahaaké&clq%be@é@w»ﬁ%m@ﬁﬁfdrmm'md.cﬁ@% U ENRRERS t e,

N-chl o MTTTUe, = CN or onydant ornsand chrorrne T a pot ar_sol vent
such aa vGLer N, N-di met hyl f or de, nethy e chl orlde and the |ike. The

reaction is typl cally carri eg|\ -}Q{bo agbi ent tenperature for about

30 minutes to about 24 hours. N the .8asd of R5 )= H one equival ent of
chlorinating agent is used. In%he 095% R5 57~C, 2 to 4 equival ents of
chlorinating agent is used. Werein = Bry—Bronoam ne 51-H can be

gener aggh dal o A gn 3 S Px7t{&?ettwa%ga%m&boo%caﬁ%%ﬂﬁ&fhpggﬁ gL, Such as

brom n such das’ sodi um sul o vent, such
as wat methWbetameaamum 0.853 yrpnalpin rylettwnbl @dﬂDMasxtooJaDtoCD PO, ambtert

t enper at ur e fo abo nut e ut 24 hour t he case of H,
ey o b bRmeRig e By TH Bl s SaRGLGPwIRe: ( Tiie SlutoToraRsired (01 ¢ o 4

equi val1%rrhmutﬁs %@@éﬁmftéwm @eg%t ah&tH@r‘é@rdu@Cﬂ‘LﬂﬁEd By fiaeﬁ%%}orﬁ@tbbpaﬁh
conpounds of Fornul a | may E)are according to the | ow ng exerrpl ary

gener al(®@%d 1§@F/eﬁwylamé&t@nmhe/xarzes ky affoxd)the tlmépmpﬁund;assanaam@@hphg gr oup,

such a I ul
SETT) ool e ml P 1od B ER P Rl stk i KRS IEPAGRY WOS IR g
2012/ 0%4SH)PCHEUS201L /2026288 (m, dW)dsogeaat J-ams STEP Hz, HR) RD6.(t, UN8G MzW V n
- R2 S2-D hal ogenati on STEP 3 13

2H), 3.4-3.9 (m, 15H), 4.1 (m, 1H). "°C NMR (CDsOD, 100 MHz) § 22.2, 22.4, 30.9,

49.4,54.7,69.4, 69.9, 70.1, 70.1, 70.5, 70.6, 71.3, 73.0, 74.3; LRMS (ESI/APCI) m/z

408 [M]".

Example 15
Synthesis of 2-(2-(3-(dichloroamino)-3-methylbutylsulfonyl)ethoxy)ethanesulfonic acid

(Compound 38-83)
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R5 RL I;1+-Q Nl X WWyV n R2mkj S2- E [0084] STEP 1: Ammoniumsalt S2-C
can be generated by al kylation of amne S2-A with conpound S2-B. The

reacti on we 201ppise®2itl y carried out with or without a sol vemus211986764abl e

sol vent, such as dichl oronet hane or nethanol, may be used. The reaction is
conducted at a tenperature ranging from anbient tenperature to 100 C for 1
to 24 hours. [0085] STEP 2: Ami ne 52-D can be generated from anmoni um salt
S2- C by hydrogenation with a suitable catal yst, such as palladi umon
carbon, in a gol y sol venq,suchyas nethanol gr ethanol. The reaction is
typi cal |y condtg Ac anbiert? sat+uge|(§\f/@?2 1—+9—24 hours, under
hydrogen gas at " to 20 a'vfe(r)ﬁ')sphéres of pressure. P¥086] STEP 3: Werein T =
Cl: Chloroam ne 52-E can be generated from52-D by treating 52-D with a

chl orinati ng fge u Hitgfsgl-TBAIt y|., _hyyochl orite, trji chl oroi socyanuric
aci d, sodi um hypochl ogrqji:]?/ea(?z Nrrcshd,mmshtz:zéﬂ" nimi élé,\/tl\jl- chisorohydant oi ns and
chlorine gas in a polar solvent such as water, N, N-dinethylfornmam de,

nmet hyl ene chl orHiaOde,Can@(;hAe Iikg. The reaetiton ig/typically carried out at
-20 C to anbi %togerﬁz)‘ei{a Urg T6f ~absutt 30 m nutes Y 0o,sabulit~2%ckhours. In the
case of R5= H, ohe equival 8ft of chlorinating agent 98 used. In the case of
R5= O, 2 to 4 equivalents of chlorinating agent is used. Werein T = Br:
Br onpam ne 52- Buedn de, ated~frap)am ne 52-D by treating 52-D with a
bromi nati ng agent, suck as dbvonine, and a base, such as sodi um hydroxi de,
inas 'tabll sol ven c as water  The reaction is typically carried out
at - 20906Y I CLRPIO e NQU oF=4 0 minutes to about 24 hours. In
the case of R5= H, one equival ent of om nating agent is used. In the case
of R5 = Br, 2 to 4 equival ents ofPhyem kng agent is used. Scheme 3 WO
2012/ 054521PCT/ US2011/ 056764 [ 0087] HCertai n conpounds of Fornula | may be

. \ . whotein Y
o B e o e B R R o8 R G B0 2 vy -
wher ei mrRal) wasydissnipead intchmetiamoh{ H00ImLiwh8odium lyydrexide solutiegéd N, 6oL, t o

199, ' -NH, is.b | bamate. . S3-A 0. (r)H A r. V kj |

o it RS B 1 PR B TR ritiati Subd Bl (oo et For

1" K | 15dgr, 26hztaepctomatdiraph (4D BletbylQdotatd if hekards) dhalysgeasiasadion

H2N(" ) Ov ki . : :
mixturé indicated all the starting material was consumed. The organic solvent was

removed and the resulting aqueous solution was made acidic (~pH 5) with 1 N HCI,
while cooled in an ice bath. The aqueous suspension was extracted with ethyl acetate
(2 x 100 mL) and the combined organic layer washed with water (50 mL) and brine (50
mL), dried over anhydrous MgSQ,, filtered and concentrated to a pale yellow oil (2.83 g,
quant ). The material was used without further purification. '"H NMR (CDCls, 400 MHz):
§1.29 (s, 6H), 2.02 (m, 2H), 2.48-2.5 (m, 2 H), 2.83 (t, 20 Hz, 2H), 3.60 (t, 20Hz, 2H),
4.63 (br s, 2H), 5.05 (s, 2H), 7.29 - 7.37 (m, 5H). LRMS (ESI/APCI) m/z 316 [M+H]".
Benzyl 4-(2-(2-hydroxyethoxy)ethylthio)-2-methylbutan-2-ylcarbamate

Cbz« ></\ 0]
ZH S/\/ \/\OH

The crude benzyl 4-mercapto-2-methylbutan-2-ylcarbamate (2.83 g, 10.2 mmol) from

the previous reaction was dissolved into dimethylformamide (60 mL). Cesium
carbonate (6.65 g, 2 equiv, 20.4 mmol) was added in one portion to the solution to give
a suspension followed by 2-(2-chloroethoxy)ethanol (1.39 g, 11.2 mmol). The flask was
sealed with a septum and vigorously stirred at 50 °C under nitrogen atmosphere for 16
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n" OSTEP 4 O S3-D [0088] STEP 1: Thioether S3-B can be generated by

al kyl ation of thiol S1-C (from Schene 1) with epoxide S3-A. The reaction is
typi cal | ywoanr¥sas2aut in a suitable solvent, such as N, Rcaiuseeihypsd’os mam de,
with a base, such as cesium carbonate or sodium carbonate. The reaction is
conducted at a tenperature ranging from anbient tenperature to 100 C for 1
to 24 hours. [0089] STEP 2: Sulfonyl S3-C can be obtained by oxidation of

t hi oether S3-B. The oxidation is typically conducted using

3- Chi orBgRy OXDEIARINGICACKES LS BRAY b SPbKEMIaTUSAuES THICHERTAMRRGane. The
reaction 1s conducted at a tenperature ranging fromO C to anbi ent

t enper aike@witbrethyl veetate Kﬂﬂ@r@?ﬁ@@@@}e@\ﬁﬁm@ W |ﬁ¢ef53N®e§@@atﬁée@@ﬁ@r at ed

pal | ag PR ek RESAET A okl 2 S i, "Rk SrEREIalR! weSeiReTer e

react i @anhydrouy MgSOi, Yiltesadartd eshcehtrateal tera yélienpeit. aT g erddemﬂM&&ué’éU hour s,

Wher i IR0t GYHTSEEs 7 8310 k- - UN boTABIT BVEa bt Hoat i ng am ne 53-D

wi th a gBbesyl \f4-09- 2984k yISUWEhyRStHORY TetNsMIfakPLehatRYIbtiRin-2-yl]carbamate

trichl ororsocyanuric acrd, sodrum hypochlorirte, N-chlorosuccinrm de,

N- chl or ohydant oi ns and chlorin as in a polar sglvent such as water,

N, N-di met hyl f or mani de, met R 2&2@9545% / US2011/ 056764 chl ori de,
and the |like. The reaction is yplcalQ"Iy carried out at -20 C to anbient

t emper f tn24 e, of R5= H,
one eqié 01‘-0 ? H%ﬁ %?3@% ?lﬁg'&zéjeﬁ HR}PH 23%@%6@/%%@(%6%}6&@? , 2to 4
equi valnwthyslbon‘anemymarbwmteﬁag@ﬁ 5$mmxﬂ)iand/\h@ttwlam‘he=(1l3!8 mBy enuermrrm@ S3-E

can be gen ted tre Dwth brom n nt, such as
br o neS3afiaa BaBerols SlenioR B By ar b da Prveteddid i iiren: - such
as vat ¢0.66 THIE 8.89&irh eI olér 15 Riikaks. YTﬁércbbﬁﬁ%; Bath vids re%QQeHOar@rmbeaécnon
tenperature for about 30 m nutes to about 24 hours. In the case of H,
one eqWasatised aifrocwmdﬁmmfatnr@ fagéour.s Thigdayen ¢hromateasisrnybdnassis B0 °/<2 to 4
equi valy I S

corrpoungﬂgiI EFQ%})%?#%?EH% |H&C€@8rﬂb%‘r§aardg§ﬁg\&sordlﬂgtet oTI{FE%%% rlqjgr{vl\%tﬁw‘g%rrpl ary
gener alconeshisatée teea wiliterresidud’ and rediéﬁelyed\knm ethyl Acétate (16HIOR3) dmd wateer ei N m

such adSbFpoutHB® 3eReRlai el abd waseer R irancd s aaf drpRde s °UP

triflugoast raees él‘ﬁl@'lt—:@te‘r?waéhﬁre@l dveFaah ub $\/I$DZ—)ﬂlteﬁa@iré?ﬂﬁ@drﬁv?:entratelt_:il13I \%
(01 / m% ogenagl on Cll )(. H2N mﬂok % STEP 4si'o0 9 R5 -R3

54- D R givera yallousgil @I@g, quasya k)TIhla&@éteé'@h\é’ﬁsgée@“&t@ﬁub@rtﬁéher at ed by
al kyl aty| ARcfonpol yol S3- B (from Scheme 3) with al kylating conpound $4-A
The reaction is typically carried out in a suitable solvent, such as

N, N- di (@0202]f of mmeotude hanzylemlﬂéfl(\&e[ee(mﬂ’tLaaneamlfohylax;batmxy]ﬂmh}saﬁamw)t31 um

rangi nd APYRREREE RETbeEls &5 R B8 olsRplRAIHE S yBirhETRE B0 HhE
2012/ 09H2 P CPotas2ibd tHib&oeidte[ (07A4d, 65 EMMLI) Wakfaeiapgl tSheCiastolivelt ai ned
by oxidation of thioether S4-B. The oxidation is typical Ié conduct ed usi ng

3- chl oP3feYRiRpbialsiane Hes tasiivanseaigr ikiad (HhRer ggRMaNg HegA R0 Kane. The

reacti |
{omper s Koo A EPIoR (DR UR EP R RALa® an oY o MBI e ot e

from swasEusPesAeinty cthytacejeieati 08 fikeradandtthpiselid waahgd withsiieyl as

P ner ) Gl RiiBR ML) dhoPoeAliatel e an oS e PTG P48 wBS I AREe The
\l;\hnder rayldSGQBpur@fmnah sgcst"em Qﬁg%mmgsqn‘r&%w@feel?n;ﬁw?g 12}[%%@? agtEEéDmb
er e| n = m ne -
e brangs tor 5 TOmLB i Sraciegoh |0 drehy Sate Brlat 6 THGHSE ROkt e,
{11 ohl ab0isanERIA (8PS dingied! TREARIALO LR R £TRHESIHINIAR

N- chl or ohydantoi ns and chlorine gas in a polar solvent” such as water,

N, N- di r(T@DI@}'d 700 idirtz)d 8,1. 32 tsh pHene 9dh12b1)i 363 (aneH), Reb(-RIo8. (NT12E)r 288t(t,on i s
typically carried out at -20C to anbient tenperature for about 30 m nutes
to about 24 hours. In the case of R5= H, one equival ent of chlorinating
agent is used. In the case of R5= C, 2 to 4 equivalents of chlorinating
agent is used. Wwerein T = Br: Bronpan ne 54-E can be generated from am ne
54-D by treating 54-D with a brom Adting agent, such as bromine, and a
base, such as sodium hydroxide, in a suitable solvent, such as water. The
reaction is typically carried out at -20C to anbient tenperature for about
30 minutes to about 24 hours. In the case of R5= H, one equival ent of
brom nating agent is used. In the case of RS = Br, 2 to 4 equival ents of
brom nating agent is used. Schene 5




[ 0097] Certain conmpounds of Fornula | may be prepared according to the

foll ow ng exenplary generalized schene, wherein Y is -0C(=0)NRLO-, wherein
LG i s a Iwaevhrgsgioup, such as brono, iodo, nethanesul f @OAUS2011/056764

4- met hyl benzenesul fonate or trifl uoronethanesul fonate, wherein Cbz-NH is
benzyl carbamate. WO 2012/054521PCT/ US2011/ 056764 o _NH2 S5-A S5-B LG QY X
MMV mk j STEP 1 Cbz-N)OH Hn HN. QM X HkAir.V S5-D mk jSTEP 2 Ivo S5-C
S5-E [0098] STEP 1: Amine S5-C can be generated by treating S5-A with
S5-B i i t v t h ichhgr t tef rr f r

i T O B e B R oa ™ T M AT Wl o

[ 0099] 559I55(3 2H) O?iBBar?a’iQa(rﬁ,S'ﬂ‘E ERM D EFABE B 400dM-elcohol 55-D and ani ne

55 C vl ieatd 0 LG T Galtrd) LSl dareys GRS AARKC | dfh IRz ol GiroRlRos 9°ne

or tri
tﬁ anbi ent tenperature for 1 to 24 hours,

N, N- di yl formam de, at O
foll owed by treatnent with 55- to anbi ent thrrperature for an

additional 1 to 24 hour 00 ’F can be generated from
carbamat e 55-E by hydro ation \/oith acsujtabl e chat8Hyst, such as pal | adi um
on carbon, in a polar sol'vent, such as nethanol or ethanol. The reaction is
t ypi cal[ﬂ)(}QQﬁ}ndﬂ@’r@mx&d saftioarf 88%'rtmmm acié (4.8armll) ard 2@%Hydiregerupetexide

hydrog to,20 atno res r STEP 4: Wherein T
DS IR0 AcdSa MR TRBN o Adellnal S Pr B M dR%e S5 with
chior i m@éetylguwazl%btrﬁ»tyjaetm}shﬁarﬁw)bzinyéthhbpmté 9|]¢atr§amtare chéDyos SafiyaNUri C
acid, sodium hypochlorite chl orosucci ni m de, N-chl or ohydant oi ns and

ohl oF | HBEEAIOIRICEAGH (& MEbi e ag RXptaEMigEeactiony, TDaraaalieonwas sRMedE
et Y| nBofleRidciRurRd b b sirfBs af RRA! IfbdBul¥RCR! hyygarmpeed out at

-20 C to anbient tenperature abou es to about hours. In the
case ofsORBNtEwWES remevein giue ardearfoilomhion wastdisaplageinto watenstimL).n t he case

B r SR8 e uBRdY L imBlidd TR PR JORMN whbalBiegagi "

brom natartwl tagRolvedyash TR feaoidmwas dedtedl toaesC furGhass sthdh sovleyidineixi de,
in a sujitable solvent, WD 2012/054521PCT/ US2011/ 056764 such as water. The

react i dreres tf‘%ig@eﬁ |P§d ehr-elite® and V‘ﬁShEQG‘”@ W%teé@)i( éRtMkenlits Wiratleawadr about
30 m nubESs i@ L mﬁﬁte@%ﬂ&% 8b (fqtlﬁnl%% ﬁgm @D@I}%WNAH’Z}I ?ﬁ‘t 19%

brom nating agent I's used. 1n t ecase 0 4 equival ents' of
br om n&H)n2 182 (1 BHusR t7-3XRSh@EmesH), 3[829(185] mCAH) 25. rh3c¢sxrahb)u|7ic% -0f.38ornul a |

wner or ATVSPE ERBERZTARE o B MPHY Cor Rt Te bonsyl’ car bamate. - Coe- Ny N

H R  2-(2-(3-amino-3-methylbutylsulfonyl)ethoxy)ethanesulfonic acid

></\ /\/O\/\SO H

// \\

[00204] 2-{2-[(3-{[(Benzyloxy)carbonyllamino}-3-
methylbutane)sulfonyl]ethoxy}ethane-1-sulfonic acid (1.50 g, 3.4 mmol) was dissolved
into methanol (70 mL) and water (30 mL). The flask was flushed with nitrogen for 5
minutes and 10% palladium on carbon (150 mg) was added to the solution in one
portion. The reaction mixture was degassed under vacuum and flushed with hydrogen
(3 x). The reaction was then stirred under atmospheric pressure with a balloon filled
with hydrogen for 17 hours. The suspension was filtered through a pad of Celite ®
wetted with methanol and the solid was rinsed with methanol (50 mL) and water (50
mL). The filtrate was concentrated to give a white solid (1.60 g, 88.5 %). This material
was used without further purification. 'H NMR (D20, 400 MHz): & 1.32 (s, 6H), 2.06-
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HNmmMS -QA XW 6-A Inkj Rio S5-C 0 NAN-OmXH. WV 11nmkj RO R o S6- B
hal ogenati on STEP 3 O NANM-QLAX,,,,WL, Vv\/ mM i
i mk j RYORb/05&@1D [ 00103] STEP 1: N, N-substituted ureaTE62B10576be
generated fromam ne S5-C (from Schene 5) and ami ne S6-A by treating am ne
S5-Cwith either 1,1 - carbonyl diimdazol e, phosgene or triphosgene in an
inert solvent, such as dichloronethane or N, N-dinethylformamde, at 0 Cto
anbi ent tenperature for 1 to 24 hours, followed by treatnent with S6-A at 0

C to ambj@eph, ATBefag s e HADHIN3 8¢H 4o QﬂﬂabH)1 3.82 #45/0pYiS 2I—[ 0@33@2(] 5JEP 2

Anmi ne S6-C can be generated from car bamat e- prot ect ed S6-'B rogenati on
with aHaui2tblE bIMFaKQz@ 100U h za & 28, 1388, ulrai‘)rﬁoc&rﬂ&m 53.p, 634 @,06&6 sol vent,

such a he reaction is typically conducted at anbi ent
t enper i‘f{ﬁ%@gw\ﬁfe %Z?c%m E'T under hydrogen gas at 1 to 20 atnospheres of
pr essure2-BADIcHbroai i) B-mieyit stifenPleth oxydtratediifdaicid can be

generated Tromamne S6-C by treatment with a chlorinating agent such as
tert-butyl hypochlorite, trichl r0| socya acid, sodium hypochlorite,
N-chl or osucci ni mi de, N-chl o(?loh /{/nblhﬂp\cwgbiri ne gas in a polar

sol vent such as water, N, N-d| net hyI@o@mam de, nethylene chloride, and the

Lgreébl@d‘?@a%lﬁg utlbﬁ o'f)é gg( r’éln(c\)%ﬁl'res I@H&IP@?ongﬁgth%x&%@éﬁ%ﬁ%%mtc%rature

equi val(@so gp{2 B:hninmasl) m’naa mrogumg@‘rrheuhanuls(e"d mIL)rartdmatmwo cn‘L Rfas daojedthem 4
equi vaI ent onoam ne S6-D

o e bl Jore b MBS (B3 80,70 RSN HceH T DB siaint ViaVamass

such aso HeotBIBessasutdNB Ve & YeBp 38116 dbibRY dTheXba&ion MixtursWddreed
sol vent, such as water. The reaction is typically carried out at -20C to

anbi entfort@@é?%@%ﬁbo for thepwncatrated wndsr taslugpdwressurasuyisld @ whitagokdise of

Ro= H, T‘H%escﬁﬂl% Slggélv%? O@%Mdd&rﬁ%ﬁ%a beve ?&@g é&cﬁr@ﬁaﬁ@%g@i @g = br,

2 to 4 equivale I'ng agent 1S use rtain
corrpour&iﬂn;madJIZLFBremL@ utilioay wWatenpaapamitie and OrGhio%hgctiic atid asohddifiemg exenpl ary

g:?g;ﬁf{%e{ge%&vq%ﬁn%qll?v_\gﬂgéﬁignrytgnhs uWﬁC\%}éL%} Bbsor%@lﬁéee ap 2&) nm. |_I‘-zract?onbsevve|>ébZ_ N
HO. - pooled and concentrated via rotovap with the water bath set at 25 °C to give a white
solid, (0.78 g, 80.0 %). '"H NMR (D»0O, 400 MHz): & 1.31 (s, 6H), 2.09-2.14 (m, 2H),
3.10 (t, 6.5 Hz, 2H), 3.23-3.27 (m, 2H), 3.41 (t, 10.8 Hz, 2H), 3.79 (t, 6.5 Hz, 2H), 3.86
(t, 10.8 Hz, 2H). "*C NMR (D20, 100 MHz) § 22.6, 30.2, 49.4, 50.4, 52.2, 63.7, 65.9,
73.3. LRMS (ESI/APCI) m/z 370, 372 [M-H]'.
Example 16

Synthesis of N,N-dichloro-4-(2-(2-(2-tert-butoxyethoxy)ethoxy)ethylsulfonyl)-2-
methylbutan-2-amine
(Compound 38-91)

Benzyl 4-(2-(2-(2-tert-butoxyethoxy)ethoxy)ethylsulfonyl)-2-methylbutan-2-ylcarbamate.

/AN

00
[00206] To a solution of benzyl 4-(2-(2-(2-hydroxyethoxy)ethoxy)ethylsulfonyl)-2-

CszN></\S/\/O\/\O/\/Oj<

methylbutan-2-ylcarbamate (132.3 mg, 0.317 mmol) in fert-butanol (500 ul) was added
conc. sulfuric acid (100 ul). The solution was stirred at RT for 6 d, concentrated in
vacuo, and the residue purified by flash chromatography (30%->80% EtOAc in
hexanes) to afford the title compound as a clear oil (79.5 mg, 0.168 mmol, 53%). 'H
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KJSTEP 1 S7-A X HANy, 00k1l-/j S7-B 0 hydrogenationH 2N )t4 X

H. W N. TVhal ogenation STEP 2 Xjr-V 0 0 1- jmk S7-D [00107] STEP 1:

Car bonat ew82oR/0s8321be generated from al cohol 55-D and alPcohuskoidDséx6by
treating al cohol S7-A with either 1,1'-carbonyldiimdazole, phosgene or

tri phosgene in an inert solvent, such as dichl oronethane or

N, N-di net hyl formam de, at O C to anbient tenperature for 1 to 24 hours,
followed by treatnent with 55-D at 0 C to anbient tenperature for an

addi ti qpak [ 0§y ST C ed from
car bamat e é§D§q%%60%ﬁg§6eJ\a1§é?én§ ﬁhﬁ; sgl?l}_ﬁn%ﬁz %?gp 2 %gh%ﬁn%%al | adi um
on car dét), 3.46-24PhaPHE A. 5208156 M@ZI-QlB/&éSQHPG]EQJSZMﬂBGﬁG?&k} 50th as

erpor 20 n £ 7% 3 AT i PG bR e G Ao R 1 0" o0 s roepher es. of
pr essuueR- ORI B R tRox bRy BthYIstIfohyl)-2ChE @y RAfRMEe-diing. can be

generated by treating am ne S? Cwth a chlorinating agent such as

tert-butyl hypochlorite, tri r0| soc %c acd)d sodi um hypochl orite,

N- chl or osucci ni m de, N—chlgr@ro ns~andochtor | gas in a polar solvent
such as wat er, N, N-dinethylfor ma@ncde nmet hyl ene chloride, and the like. The
reacti tle ¢BERF L rerdftost |£of or about
30 mn e o agﬁﬁig bél? %(é)ur}g (? %ete(r:ase t@ fﬂé’%gmﬁﬁﬁwgm of

chlori mmthyigum@e’bylcaebamwd (79.h mgeO tas erodl) RBMeOH (2mi)ovds pafuingsr arls  of

gener aPaHoBgePY et 155 KRG o LR abmonua e RO AAE e ] BR8P o ne,

and a hadehe Sedy shisre8idei 2 MHY suspdAsionvad fileréd (0. 85 sl PERE) afd@le as wat er.
The reaction is tr%([ pically carried out at -20C to anbient tepperature for

about 36IU¥PRGPBSCHIEAIGR HUYAGHP. NI 1ESIdUs WU WitlputRBENe] PUEALR Y| val ent  of
brom naig\ig (BGPRPCI)S 34§ f+HIM the case of R5= Br, 2 to 4 equivalents of

brom nat I ng agent |s us chene 8 [00110] Certal n corrpounds of Forrml a l
may bemmmn-éd&@daﬂgﬁtb@tqwetmmab geth Ml 23 :

wherein Y is -NRIC(=0)0-, € e| n LGIS a IeaV| ng group, such as brorm

i odo, met hanesul fonate, 4- Ngi{ nat eoQr

trifl uoronet hanesul fonat@'zNV\hereu,% Cbz Ps ben?@ car banat e. 0 Cbz-N
NAO QH X "1\/M.V Hn 1,nmkj R S8 hydrogenation STEP 3

[00208] To a solution of 4-(2-(2-(2-tert-butoxyethoxy)ethoxy)ethylsulfonyl)-2-
methylbutan-2-amine (0.168 mmol) in MeOH (2 ml) was added tert-butylhypochlorite
(50 ul, 0.42 mmol). The solution was stirred for 30 min, concentrated in vacuo, and the
residue purified by flash chromatography (30%->80% EtOAc in hexanes) to afford the
titted compound as a clear oil (36 mg, 0.088 mmol, 53%). 'H NMR (CDCls, 400 MHz) &
1.21 (s, 9H), 1.43 (s, 6H), 2.21-2.25 (m, 2H), 3.20-3.23 (m, 4H), 3.53-3.54 (m, 2H),
3.59-3.62 (m, 2H), 3.67 (s, 4H), 3.92-3.94 (m, 2H). "*C NMR (CDCls, 100 MHz) & 23.5,
27.5, 31.6, 50.0, 53.5, 61.2, 64.9, 70.3, 70.8, 71.3, 73.1. LRMS (ESI/APCI): 430
[M+Na]J*.

Example 17

Synthesis of N, N-dichloro-4-(2-(2-(2-ethoxyethoxy)ethoxy)ethylsulfonyl)-2-methylbutan-
2-amine
(Compound 38-89)

Benzyl 4-(2-(2-(2-ethoxyethoxy)ethoxy)ethylsulfonyl)-2-methylbutan-2-ylcarbamate.

CbzHN ></\// \\/\/O\/\O/\/O\/

(OJNO)
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O N N).LOCMX HWMV n 1,nkj R halogenation 0 ,1"1. oQv-1 mk j RO
STEP 4 R5 S8-FS8-G WD 2012/ 054521PCT/ US2011/ 056764 [00111] STEP 1: Am ne
S8- C can wo gemsuitied by treating S8-A with S8-B in an ipagrus2&iolosent , such
as dichl oronmet hane, tetrahydrofuran or N, N-dinethylformam de, at 0 Cto
anbi ent tenperature for 1 to 24 hours. [00112] STEP 2: Carbanmate 58-E can
be generated from al cohol 58-D and am ne S8-C by treating amne S8-C with
either 1,11-carbonyl diim dazol e, phosgene or triphosgene in an inert

sol venigozg4gh R%ommehlo@eweému%h@an%Ib!s@imaetﬂwwn%mmﬁ (43hI) Qas tO

anbi ent tenmperature for 1 to 24 Iowed b eat nent W|th al cohol
58- D atcooled to @ AnbinaaitN4 anthleeraylifd24( af(2ztwdau@ethoasm)aﬂthqubeihzlaulws2 [ 00113]
STEP 3: \/ rogenati on
with a”%éﬁﬁq a§82 glcé nt?ﬁeg %gﬁsgga{)égﬁ]rﬁ@# on car Srﬁl ls‘lleg cm|c§3gjl ar sol vent,
such a:sjrasmmbanEIthWIochﬂeummlul, Tke mmat)tway‘achadtdrppwwel. yTheomltUIﬁnredaat ambi ent

or eosupLies snjalsfecbui HipBe4#0 T Resh8IFnAo L ml sagNatuchigER - °°
gener atyegsd %;dnﬂ%hb@@trﬁ@b N6 v&8ud: Thd Festitiil residiatididpiagientysiteh as

tert-butyl ochlorite, trichloroisocyanuric acid, sodium hypochl orite,
N- chl oer@m%tpﬁi&ﬁhdé%%t@rﬂO% Gtyaam bexaneship aforgrthe ditiggempeund gsiaagiedinl vent

such a I 0. a The
ceact | O TS Byng Sy LI, oflum Sfm 5kt 208 ARIARS 1 dfe iRl BE kS0
30 m nut3s(sh eHAUY-2224 (rau2td), 3L 1R-8Ne (A De)08. 485358|(1n CDOIG %ﬂ(&d gab.aof
chlorinating agent is used. In the case of R5 = equi val ents of
chl or i Pk HRg2Hhen3-p 6 g BHIWRer efrim, PH: B:RM%K%%/&RPHM%@I%H&MG%
generaﬁ) QNQ}’* treating amne S8-F with a brom nating agent, such as brom ne,
and a Dase, such as SOdI um hydrOX| de, in a suitable sol vent, such as water.
The red 2r(2tls PLNOA s ubfionyla : DU aN-3 terrperaturefor
about 30 m nut es to about 2 hours In t he case of R5 H, one equival ent of
brom nating agent is used. Las0 9 BO~Bro. 2-to 4 equival ents of
broni nati ng agent is usedi?N SchenBS\\ [00115(? Certain conpounds of Formula I
may be prepared according to the®f®l | owi ng exenpl ary generalized schene,
wher ei 100230]s A sbra@ivhf bgnoy@d- Qe(ek(zaahbxyymmoxyt)@tdey)emylwnfesyl) -Ponat e

4- et hyl benzenesul f onat e orml fléjroqérret hanes rein V =

wher ei ieiMdRAIAR Y SabgEpale ST ATRoIbuRSH! Gunl s d undepRs

2012/ O%E%b%ﬁdlc@%%é/n%ﬁwﬁadé‘& AThE S X Wad \Brb&alirized wihE, .3 afidzard SQ X
WS( fINCbz Him KC'"Y]

the suspension stlrred wgorously for 1.5 h. The suspension was filtered through a

PTFE (0.45 um) filter and concentrated in vacuo, and the residue used without any
further purification. LRMS (ESI/APCI): 312 [M+H]".

N, N-Dichloro-4-(2-(2-(2-ethoxyethoxy)ethoxy)ethylsulfonyl)-2-methylbutan-2-amine
(Compound 38-89)

00
[00211] To a solution of 4-(2-(2-(2-ethoxyethoxy)ethoxy)ethylsulfonyl)-2-methylbutan-

2-amine (0.2691 mmol) in MeOH (2 ml) was added tert-butylhypochlorite (100 ul, 0.838
mmol). The solution was stirred for 15 min, concentrated in vacuo, and the resulting
residue purified by flash chromatography (40% to 100% EtOAc in hexanes) to afford the
title compound as a clear oil (99.5 mg, 0.262 mmol, 97% over two steps). 'H NMR
(CDCl3, 400 MHz) 8 1.21 (t, J=7.2 Hz, 3H), 1.41 (s, 6H), 2.19-2.23 (m, 2H), 3.19-3.22
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S9-B H2NX. ' ) SNH2S hal ogenation T.,q"PO--)1 0 \CZ' PO "rn% "j STEP 4R5"
m 45 S9-DS9-E [00116] STEP 1: Thi oether S9-B can be generated by

al kyl ati omoab1zdss2h 51-C (from scheme 1) with conpound 8@TAIS20ih®s¢7eact i on
is typically carried out in a suitable solvent such as

N, N-di et hyl formam de, and the |ike, and a suitable base, such as cesium
carbonate or sodium carbonate. The reaction is conducted at a tenperature
rangi ng from anbi ent tenperature to 100 C for 1 to 24 hours. [00117] STEP

4. Sul fenyh) P58 aJ17b2?H9b.’9|E}} el BYse0, @4' Q@ZO(E Jel opLhen) SechivRe

OX|dat|on |s typ 'y conducted using 3- oroperoxyben20|c acid in an
i nert iGD@éﬂﬂO@Mﬂz)a&;chﬂB Or i, 5@:@e53'ﬁ1@4r88@6t71' ®9.8, 5 0chndult &d7 af3. &

t enper from 0 C.to anbient tenperature for 1 to 24 hours.
[00118]@':%4‘%5%%0’g ﬁi%nébgé'\ADN@ n be generated from sul fonyl S9-C by

hydr ogenati on with a suitable cat aE);eﬁrﬁ |es1|80h as pal | adi um on carbon, in a
pol ar sol vent, such as nethanol or reaction i s typical I y
conducted at anbyeiResEaFeEAmND- $'metﬁy|thYM|fﬁ6ﬂ}@tarﬂﬁral@r #{Ar ogen gas at 1
to 20 atnospheres of pressure. [(Q) nd%-'éEﬁ . Wherein T = Cl : Chloroam ne
59-E can be generat ed by treat| ng -D W|th chI ori nat| ng agent1 such as

N- chI omemgbm%dg-ylmo)r_aﬂmeihyddairah(-ﬂ ulsaebadna:t Ior |negas | na pol ar sol vent

"eact | WOFUAL TR il PRI bl B el R G el A oS pout

30 m ni Nwidﬂnémmérn%nlﬂeng rﬂlﬁwtaﬁ@ddé@ eegifjrrR%rBoﬂTéte% @QLQ vial & mrinsol pf
i In the case of R5 = 4 to qgo&val ents of

chlorinati iS use
chlori ﬁé!ﬂltwgadd faneepdde (kner@lhmmolk: Hpe S'B‘?Rﬁ?ﬁ% \W@s éﬂﬂ H%be
gener ath%grsf 'beﬁée?rmd?é‘d Wv&&&é}’du‘idt@&%ré L‘Et@l&caam RALR&d Wite tRR8ith 86¢h as

br om ne, a base, such as sodium hydroxide, 1n a suitable solvent, such
as wat &l. 5°/$h@H£‘e<éct4|06rrnI| satyrapgctNRCY deigdranddgbiu, and coteptrated inpacuo.

2012/ 0 : . [ r nutes to

about 30nEtrLe MR S BUdts RS ePE T BbY R APk BRI Mg agent

is gsedihexdim‘eé ) he gbaste allylkbalzolil (43.2t 183eqmmovmyfj)teﬂwd?ﬁorbomrylhoatoohgl agent is

use rtain conmpounds of Fornula | may be

prepargggé %ﬁd.wapﬁdéfﬁbg$xﬁﬁwkpﬁg exenpl ary generalized scheme, wherein D

:_Sé ni RGN 4- Y@ﬁij@rb?&y%t@eﬁylﬁué @métl@}lb@ﬁﬁié]}’lbémaﬁ?a%@ i di n-4-one, wherein
is a leaving group, such brono,” i odo, net hanesul f onat e,

4- et hyl benzenesul fonate or tr| fl u@(/\t hanesul f onat e. STEP 1 S10-A

hal ogenat i on CbzHN ST

OH
'"H NMR (CDCls, 400 MHz) 8 1.31 (s, 3H), 1.31 (s, 3H), 1.9-2.1 (m, 2H), 2.50 (br s, 1H),
2.53 (dd, J=8.0, 9.2 Hz, 1H), 2.58 (dd, J=8.4, 14.0 Hz, 1H), 2.77 (dd, J=4.0, 13.6 Hz,
1H), 4.18-4.22 (m, 1H), 4.8 (br s, 1H), 5.06 (s, 2H), 5.18 (id, J=1.2, 10.4 Hz, 1H), 5.35
(td, J=1.2, 19.2 Hz, 1H), 5.88 (ddd, J=5.6, 10.4, 19.2 Hz, 1H), 7.3-7.4 (m, 5H). LRMS
(ESI/APCI): 324 [M+H]*, 346 [M+Na]*.
Benzyl 4-(1-hydroxybut-3-en-2-ylthio)-2-methylbutan-2-ylcarbamate.

@
CszN></\S 7

'H NMR (CDCls, 400 MHz) 8 1.31 (s, 6H), 1.9-2.1 (m, 2H), 2.47 (t, J=8.4 Hz, 2H), 3.39
(0, J=8.0 Hz, 1H), 3.67 (ddd, J=6.8, 11.2, 25.6 Hz, 2H), 4.70 (s, 1H), 5.07 (s, 2H), 5.17
(s, 1H), 5.20 (d, J=4.0 Hz, 1H), 5.72 (ddd, J=8.4, 10.0, 18.4 Hz, 1H), 7.3-7.4 (m, 5H).
LRMS (ESI/APCI): 324 [M+H]*, 346 [M+Na]*.

116



TN <I M xXMNV nnkj STEP 2 S10-D [00122] STEP 1: | m dazolidi none S10-C can
be generated by al kylation of am de 51- A with conpound S10-B. The reaction
is typi cavbyporasuized out with a solvent such as N, N-di meChgusbanmssrode,
tetrahydrofuran, and the like, with a base, such as sodi um hydri de,

pot assi um hydride, lithiumbis(trinethylsilyl)am de, or the like, at a
tenperature ranging fromO Cto 80 Cfor 1 to 24 hours. [00123] STEP 2:
Wherein T = Cl : Chloroam ne S10-D can be generated from am ne S10-C

treat mppdy Wi -hetnyd il Ars Aakihio ARRMAN QLWéhl@ﬁwt)@mthn@Wérbaww&h' orite,

chl oramne-T, trichloroi socyanuric acid, sodium hypochforite,

N- chl orosucm ni m de, N-chl orohydantoi ns o¢Obhlorine gas in a polar sol vent
such as water, N, N-dinethylformamyde, netihyl ene chloride, nethanol,

et hanol, or the like. The reauzHEN [pigallod carried out at -20 Cto
anbi ent tenperature for about 30 m nut@sotgHabout 24 hours Wherein T = Br:

Br onoa 10-D ca ner e S V.t nt wth a

br oni n@ﬁ@?ag-g‘?l? SO '8H 03(3)68?@ &I-hycg%y%éjt £y§ﬁ9?\ gyﬁ)k?r{ﬁﬂ?ﬁydrom de,
in a syidaatdreateqbeentg, me)Amtaafetonﬂﬂ@ooerar;wa@,rado@dtwmeﬁﬁymrwnheed out
at -20 Cto anbient tenperature for about 30 m nutes to_about 24 hours.

Schene 0xipe (24 §G10A07cmmel hard ApBIHT selEXidth@iDad MMl deeseapinayas
di
accor dis ﬂgn% ethFherrﬁDg A4 1R SORRIB R4y LRRIRS & %%@g mrfo\{e‘of’@‘gfrﬁfnﬂtég, IS

ni trogen I's a leaving group, suc
met hanels&,n ¢anied & rodvnrigrhgerbtune emesugtodaeesatutionrwdd cancemtrateahiesdict/onat e.

S11- BHNL¢ X WAV X H_ W"rv
> CERroqgqRatn b i ghyiaferdid, wabneg ithviger 00t 7: ViS04, APR R on T
A ,N Né@dnéd%rhﬂg%ﬁ@h&lcoﬁ&&ﬂréted iblkdeudd TH@Dﬂe%ﬁiueSVﬁDpdnfle@%Wﬂnmﬂ Si1-C
can be %ener ated by alkylation of S11-A with S11-B. The reaction is

typi calchiPreaiperaaiydiive m%mtaawrﬁrﬂ ChsEHe) 42 INeN® Hide RYTPEHRGAR 68 0
tet rahndrz%%d@nzds s [}%nbw‘dﬂ W infk & dASErecPIS). 2% RAAR gkgbbrdao@mz

pot assi um hydr mblstrlrrethy stlyl)a e
t enper @t us® (mabig), rmSQrzb(mm 6HY,2.80 (€ 1Hr 217-2.8 (Bds, thurs 1qfﬁ)052{6ﬂ38)rElFr

T ot B g oA g SR S5 et Q%G'E\Eaa*ﬁﬂqbﬁ‘%?c@ﬁaf’#ﬁ

chl or ami ;nem 1. 3tH) afﬁmﬁmgww%lgsamds (BOSLI LHM, BW@hbﬁylﬁg—,?Mm 5H).
N- chl or osucci ni m de or hl or ohydant oi ns and chlorine gas in a polar

sol vent-RMe HEQKARE)e B0 N\/'Nb'ﬂ ‘méi ByMi-dialvani de, net hyl ene chl oride, nethanol,

et hanolq, /20 I ally carried out at -20 Cto
pealecClc AmH?)e%‘ n‘mé&ﬁpbﬂ‘;@uﬁ%@%ﬁ%é %12%4/%& byut 4 bours. Whersin T o Br:

Brompam ne S11 -D can be generated from&l C by treatnent with a

brom nating agent, such as brom and ja base, such as sodi um hydroxi de,
in a suitable solvent, such asH2 ion is typically carried out
at - 20 Cto arrbl ent terrperature for @hmubHBO m nut es to about 24 hours.

e Gy et SRR T el B R g™ O

wh |
Soshr R ST e o Wﬁ@ad@éd o

carbon (490 mg). The suspension was put under an atmosphere of H, (1.3
atmospheres) and stirred for 12 hours, filtered through Celite, and concentrated in
vacuo. The residue was used without further purification. LRMS (ESI/APCI): 256
[M+H]*.

3-(3-(Dichloroamino)-3-methylbutylsulfonyl)butane-1.2.4-triol
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GB.NHHNII 13-Gn ME mk j halogenation TGB.NT ...,-A-EINII \Y-Q X W\
-A13-G1N\11'"fn MM.('r EMK j STEP 3 S12- D512-E [00128] STEP 1:
Conmpound 8020B/msad21be generated by treating S12-A with @CmArS2011/056764
met hanesul fonyl chloride or p-toluenesul fonyl chloride with a base, such a
triethylamne or pyridine, in a suitable solvent, such as dichl oronethane,
tetrahydrofuran, pyridine, 1,2-dichlorethane, or the |like at a tenperature
ranging fromO Cto 80 C for 30 mnutes to 8 hours. [00129] STEP 2: D ner
512-D ¢60015} gﬁ%mbﬁ%f BY3alrinba ieyburtdrényblibreonpoud) 22 Rmdine
reaction |sq05ﬁ£{@ca carried out wt sol vent such
N, Ndi matasye A déandéelft@hWWh@ﬁte Wmlhzﬁ Mnkel) wwstalddad Bsevisguch as
sodi um [ (o] b e, or the
e, 0uES PifuieBo TR SNTORRES Afred toh 10y SBEERRARYIX yabU ARBET
[ 00130}e§aLEstBrlf|éﬁhley flash ('1'hrerr@11tograﬁ]h>b (Goeani 0% rddiRakoldaiCHMEIgengivattad from

1 2- r eat a chlorinati ch as tert-butyl
Py bbch e EPEIPORA 68 antnali O chaslerPOer s 85 puttlle Ko e SEPEERYBCNT o ¢ e,
N-chl orgsuceiipi | Nl REP NS NG [ ARS) '6'1 a5 sol vent
such as@\%a(&“)gr@Gmn%b é\@% OQPo{rWrr(g?ﬁﬂé 9’, met hyl @Pecgéh@rl de, (;‘r)]'e ) et hanol ,
or the223e27The 2d-6a218r3)ﬁ (brss,t3Hhi BA2F.36 4, BEW, DAt(bms, 1-|-P)03(8253)8§mml ent

br onoadr i 04 TRE A Bl HE R gb Ao A R 20! o pivE bRl 42GheaT

br omi naini n@sagE At 34- s@@h(rraso wammm 4652ﬁ(nﬁ ha5¢d). émlml\ma (SodIymobwiHexi de,
in a suitable solvent, such he reactl on is typical II_yg carried out

at - 20 28.5.50%0} eht4s. En@bBa@hﬂ e5? §r6‘éﬁoﬁ’& 436649 Rtded St 7§b°0ult Y3 hours.

[00131] t to specific individual conmpounds of Fornula | are
provi déla%ﬂfa% l(?' éﬁﬁi@ﬁm es). WD 2012/ 054521PCT/ US2011/ 056764 EXAMPLES

[00132] The foll om ng exanpl es ar eExdnmged® by way of illustration and not

R,yN“%ycﬂrab%s.%foﬂéi%ﬁ?g%ﬁ%m% TR >

onyl ) but an- 2- ani ne NaCOH Hj)
3r ( CH2CH20) 3Me_CbzHNSHCbzHN nd 38141

s/"x"o00" -B&"” " NaOk/MeoH O/ " ></\,,,O. .....
CbzHN SAc CbzHN SH

. Cs,COs3, DMF ><A O OMe
—®  ChzHN S b
0. OMe O._ OMe
HO wOMe by CBr, P(Ph); HOY SN om
L _— o

HO™ “OH "OH OH
OH OH
mCPBA, DCM CszN></\S /\[()(\I‘\‘\\OME Hs, Pd/C, MeOH H2N></\S /\Eog_\“\om
0, 02
HO™ "OH HO™ "OH
OH OH

tBUOCI, MeOH S O OMe
- CLN s
o7}
HO™ "0H

OH

Methyl 6-bromo-a-D-glucopyranoside

O oOMe
Br *

HO “0oH
OH

[00216] To a 0°C solution of methyl a-D-glucopyranoside (3.9 g, 20 mmol) in 125 mL
of anhydrous pyridine was added triphenylphospine (10.5 g, 40 mmol) followed by
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CIN. NY..... " - Q- “..,0..." . ---. 0.----."000., 1/ -2\ ClOO
Benzyl 4- rrercabto 2- rret hyl but an- 2 yI car bamate CszNSH [00133] To a solution
of S-3-(bEozygi2syar bonyl am no) - 3- net hyl butyl et hanet hi eartased11526764 5. 14
mol , prepared as described in WD 2008/ 083347) in methanol (25 m) was
added 5.0 M NaOH in H20 (3.3 m, 16.5 muol). The solution was stirred for 1
hour, concentrated in vacuo, and the residue suspended in 100 mM 1M H3PO4,
extracted with 5x 50 ml ethyl acetate, the organic |ayers conbi ned and

washed -gafh rhBrokile 1. 9%'@"%%@1‘1615’ ﬁ‘ﬁgreacﬁr'bh%soéhr%%% @RS RORGRIES ated in

vacuo. The reaction product was used in the next step without further
puri fi dzen warmediw§d °C for 4 hours. The reactron was quenched with 20 mL of methanol

Lt W b 9 o SRR SR e SEEATBER oroob o1 s on o
benzyl chromdgtogrphy 2iutiighiydrhilieza-gai withar dradine of @ t®55%, m8thanohipl ) i n

ol ) RO G0N )t A R AL el 4R, ﬁ%[ﬁ&fﬁﬁéf%ﬁsé o7oMEQ (2. 32
g, 7. 2% 3)06 (e 190kule-9p3vAs 1hGad 8d ( é@r@%b%fm? oyy .3 4Nnem77QC for 16

hour, to room tenperature, ‘concent inv cuo and the residue
di ssol \Zéﬂ 3. 3507 6 d b U=-NabiSH13 Hax Hac4.80-4b 7 (d, 3% 3O HA, 1l=,r|t) M B2dc83 &t,d= dri ed

on rvg5 and,.c e ed | a ) i due i fig sh

chr omatiann) F2050b (ot SBHT 188: ate> £ 1wy 58%2 A’ R (106

2012/ owgw@mg@gmg 8545 647 hexanegsy2.Bo7gioveghe title conpound as a clear
oil (1.24 g, 3.10 60% . 1H NMR (400 MHz, CDCI3) 8 1.32 (s, 6H), 1.99
(m 2HBensz={2 me(thvbrlrr(((zs 39.45:5R £9)-3. 8 54dhydioxyeymethorytetranydro-2itrH) | 4. 8
(s, 1Hpyran-2g)methybehio)optan-2-vicarhans®. LRMVS (ESI/APCI) nfz 422 [M + Nat
Benzyl ><e/\

2-met hyl - 4- (2- (2- (2- met hoxye®dtky) et héxy th Tsulfonyl)but an- 2-yl car bamat e
C bz H NQoO /Al 00 [00135] A soluti on,

14-met hyl -2, 5, 8-tri oxa- 11-thi apentadecan 1 - y carbamate (1.24 g, 3.10
mmol ) in di chI oromet hane (30 m) was cool e®'to 0 C. 3- Chl oroperbenzoic
aci d ((Ijﬂ?m?z 18nger @n.?ragmrmomremmm@atmmwmg @,Bdnmbr)mmladdedn
stirred for

The sol ution was dil dW|th 50 hyl et at e,
neshod AT g S0ion Othar gy B e mel By TS B A VISPl ARG S oot od on
MySO4, n?rﬂgl ‘éﬁa‘?ﬁéthglaé E%rhéla\/@@%op%%oéﬁ@ qlul% Wm%l) ihi BmbYif | ash

chromato raphy (10%to 80% eth acetate in héxanes) to afford the title
conpoudhydrods &N, blsdlrr@mylfprmam . Thes®agiion Migigey wag [stineRigrabhogs, CDCI 3) 8

L35 {Rongilaro Blotracibrich SMAIR. ibafiorpalin ) ik Boep AR,

H] ,  454vdtdd. THdadrganic fraction was washed with water and brine, dried over sodium .
Nf“‘t hyu\fate( an(g cgrgcentratteé) fe eE:rhuo eyl)egrtdngx%%@hh %%‘JJf@W&&@%& Zbgm[ 88 1321

Benzyl cardmétagragﬂw(8|u(|R%frarrmnd@géa%h%rg}eﬁrémw)oermlrﬁérhéﬁwh) but an- 2-

yl car bamat e mml ) was di ssol ved i n net hanol and was
MHj'iZ

pur ged dmcrromemar@etﬁ 0iveaP 194 eirdesired preduct (2%, yiald). mj‘j NIV (4 and the

Suspondi B AR 1 2B G BT, 28R AN, 27 2RE I ArD AR RS B At

filter 14anezt 1), 801948]2C3r(dGOJl€819, 2125 Hd 119),\83948.42The ‘Iﬂﬂ%'{ 81PRak, SH)S 3L6§7%d

wi t hout further purification, 1H NVR (400 Mdz CDCI3:2 1.19, 1.91

(m 2HP0 2”142%)346231#64:4%1335 r(*%m“ir)r—é5 0?3833'4 L2818 35 @nehtd). 7 3.92
2

N D GO PER MERRIREL 27, 33 i S R P By rr43 s

onyl ) bueari; 228rti, 88 6. mﬂﬁzso154c15a|5|31(rasrlprﬂszo)nnrz 858 TId4Na]".
Sér ot BRI meth9r 4:((2S 38 48\5% 65)°3.4.5:tfhvdrox 6 metHosustranydra kg /1 A
g #¥et hyl sul f onyl ) but an2-am ne (1.83

2. I'TEth U D) Sk ¥ J L
mol ) in nethanol (6 m) was cooI ed to 0 C. tert-Butyl hypochlorite (600
[il, 5.0 mmol) was added drop-w se over 10 m nutes, and the solution
stirred for 1 hour. The solution was concentrated in vacuo and the residue
purified by preparatory HPLC (H20/acetonitrile) to afford the title
conpound as a clear oil (638.3 ng, 1.743 mmol, 95% over two steps). 1H NWR
(400 MHz, CDCI3) 8 1.41 (s, 6H), 2129 (m 2H), 3.17-3.21 (m 4H), 3.37 (s,
3H), 3.5-3.7 (m 8H), 3.90 (m 2H). 13C NWR (100 MHz, CDCl 3) 8 23.5, 31.6,
50.0, 53.4, 59.0, 64.8, 70.3, 70.5, 70.7, 71.9, 73.1. ESI/APC (pos)
expected for CLl2H25C12NO5S: 365.08; LRMS (ESI/APCI) mz 366 [M+ H, 388 [M
+ Na]t Exanple 2 2-(3-(Di chl oroam no) - 3-net hyl butyl sul fonyl ) et hanol



(Conpound 38-25) OH X. Cbz HNS Ac NaO HC bz HN YN/SH C bz H N YsO H nC
P BAH2, Pd/C H C bz HNOH 2NOH /P."/P." 0000 OC I2NH ,R 00 Benzyl

4- mer cabtwo2ereatsieizh but an- 2- yl car banat e CbzHNSH [ 00138] PoTalss@lusé’en of

S- 3- (benzyl oxycar bonyl am no) - 3- net hyl but yl et hanet hi oate (10.60g, 35.88
mol , prepared as described in W 2008/ 083347) in methanol (100 m) was
added 5.0 M NaOH in H20 (15 m, 75 mmol). The solution was stirred for 2
hour, concentrated in vacuo, and the residue suspended in ethyl acetate
(300 M), washed with 3x 100 m \5% NaHSO4, |x 100 ml saturated NaCl, dried
on MgSO4, and concentrated i@y E ™ was used without further
purification. Benzyl 4-(2- hydroxvethypthl ) - 2- met hyl but an- 2-yl carbamate WO
2012/ 054521PCT/ US2011/ 056764 C bz H Ns8oH 0%39] To a solution of benzyl
4- nercapto 2 met hyl but an- 2-yl carbamate (3. g, 12.2 mmol) in

N, N- di ' I d
cesi ulm car b grga?j 38'?)”&%&%]‘2%% %25@?&8%%—23@@%1?%%8“5% (ﬁagargfégltﬁ 89@@@ %o?n
16 hguﬁsmeﬂmyteﬁfhy%noﬁmﬁrﬁ/e&lﬁmyammml tmorbuﬁmegmxc}a?iafﬁgr?&??mz ) hte t

ue_ wa rifie a ro %to % e eaeln
hexane <)o 2l RoRlT REAtarte CERBRN LA dchiopmerareyas Reedd m
269 51
( m/é Zm%mdmé}gb?%bd&’bhm mg?r)% 81. ésﬁle 0$nm§||)‘DThl€i7-_5éércﬁoﬂ rr{lf'ﬂ.lre?w}a@s sﬁrréa fc?r
5H); LRVPUESNd Aren §or}qe@trgw L|II‘Me-F rgqiucegigmegwre th@]cru%mdue he reSIdue
4- ( 2- hydy & ﬁﬁc??@on Ow@%%'&hﬁa@%@éﬁ&&&%&&édﬁ%rﬂ%ﬁonﬁe HofdtohlY Ale 00

[00140]
4- ( 2- hpdyaniy &abjdrt Wwae pusassiviely Wasm\ﬂﬂlysodlubabraar@ooatethncigbrlrsa s@utons,) i n

(770 3758 oger Sodym e’ o BRughra G o Satils SHenAbREORR 8GTESSA 7S hour.
COHCGnhb@?ﬁdchr@meaﬁg@ph?r&uﬁﬁfrém%lImﬁg@Wthlé gt@ﬂﬁﬁht be0wReH midiard iret hyl
acetate and 50 sat ur at ed cNganl c.ph as1e|_bvvas washed W|th 2x 50

m sat GFAIXAMIHNIATSP dive QG@ Gl defireAreeU A % Yirlfkd N'\%Q@Q s

f t h
(20% ¢ S 209, LT AU, 108 (SRR hh R BR ag r Lﬁn@‘soﬁﬁ%@sya
cl ear dH) CGZQQSIQJ-I 3.4403 ABum, 2HL93. 6313—68\1(\YRJ=€9120-IZI§/HI1-I LDeIB)0 118 (s, 6H),

i ori 608451% @ g% 2113 o S5 21 2ol T B . BB %1,

- I I I
a0 ol Mo goR s 1k, 5303? TSP RIS Srayvee, pIAST S M

4- ( 2- h)ﬂ&?ﬁxyé&%{l@ﬁlgf dEI&jIG) LBMﬁe(EE&IV/hBCarm/Z 4584C[M+Ij‘ﬁ]'éte _(790 ng, 2.40 mol)
I:I.gorrerrtg ’:v;‘ ;":' ‘&“ o . . W hlbnlt lrs i"%if:’jz!i. ..r (10%
at nosphpgrasl 4@ iost i rred for 1.5 hours at roomtenperature. The suspen5| on
was WO 2012/ 054521PCT/ US2011/ 0%6@:\“ | tered through 0.45 urn PTFE and

h

4 (m

concentrated in vacuo to afford ti oppaund whi ch was used wi t hout
further purification. LRVS (ES'/APCI)3,mM¥% 196 [M + H].
2- (3- (Di chl or oam no) - 3- net hyl but yl sul fg#r thanol H IR

OH
[00219] Under a nitrogen atmosphere, 175 mg of 10% Pd on carbon was added to a
solution of benzyl (2-methyl-4-((((2S,3S,4S,5R,6S)-3,4,5-trihydroxy-6-
methoxytetrahydro-2H-pyran-2-yl)methyl)sulfonyl)butan-2-yl)carbamate (700 mg, 1.5
mmol) in 5 mL of methanol. The resultant mixture was degassed and placed under a
hydrogen atmosphere, stirring for 3 hours. The suspension was filtered through a pad of
celite, washing with methanol, and the filtrate was concentrated under reduced pressure

to give ca 496 mg of white foam (quantitative yield). 'H NMR (400 MHz, CDzOD) & 1.19
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00 [00142] A solution of 2-(3-am no-3-nethyl butyl sul fonyl)ethanol (x ng,
2.40 mmol) in nmethanol (10 m) was cooled to O C and tert-butyl hypochlorite
(700 pl, wo20rmski21was added drop-wi se. The sol uti on wa®Cstuseoie®dsd7es 30

m nutes, concentrated in vacuo, and the residue purified by flash

chromat ography (50%to 100% et hyl acetate in hexanes) to afford the title
conpound as a white solid (500 ng, 1.89 mmol, 79% over two steps). 1H NWR
(400 MHz, D20) 8 1.42 (s, 6H), 2.18-2.22 (m 2H), 2.94-2.97 (t, J=5.6 Hz,
1H), 3d : ( 9,
31.57, %12@0 ﬂ%‘h‘ﬁ) QH% §$3§m989mLI%NS@§;ESI /Az\é’CIp? ér\r/ihz 32%?%% ﬁ_')z%%zt& Exampl e
3 3- (3431%&’3%%6&48 (SoBH3B-81 yBolit Jrt @@HzQﬁyll))Ap%&a*rﬂa(m, ‘12|=|)d|4¢ﬂ9€r rfound

o a3 B0 T P BB WIS 6% Tl 40, 06,5081 665 T 1

4- mer @ty -73- vy 1 738, a2t mmslzam@@pmhﬂ\@s [MOAg3] To a sol ution of
S 3- (benz on %ar bony! ani nor)1 3-meth t | et hanlet hi oat e (10 60g, 35.88

mol , 23210 Beb Dot 3-ligh! eiBglhuty)sulionybmeiid)-6¢ 100 m) was
added %&h%%;:ﬁg Iégp%;gréﬁgﬁ5}7§| mml) The solution was stirred for 2
hour, e residue suspended in ethyl acetate
(300 m), washed WO 2012/054523PCT/ US20114 056464 with 3x 100 m 5% NaHSO4,
| x 100 mM saturated NaCl, dri% and concentrated in vacuo. The
reacti on product was used wi t hout furthe v,.fication. Benzyl
4- (2, 3-di hydr oxypropyl t hi 0) - 2- net hyl but'an- -yPcar bamate Cbz H NSO H OH
[00144] To a solution of benzyl 4- mercaptokb nmet hyl but an- 2- yl car banat e
(3.04 goozzn]o Agolutiohof M&lsdgmsh}agczmradmd 30nethylboes satﬂdﬂﬂ)methyl
oxi ran | met hano ces m car bon tgn§520 , 1.

o By T ARV e Ry b A T (e B, 14 Tatal) I eaenaal(@ nibgs
t enper abyed: to@”‘@) C@ch@urlgrh?/f)&%lbﬂe‘@gygl ST@ﬁlrﬁ§§M§%d\‘i@§ ﬁ%é'réé@ﬁln@y flash

chromat ography (30%to acetat'e 1 n hexanes) to afford the title
corrpouﬁdwégndvaﬁl stiieddpr 3@3"5@6@ argbthenmencentoaiey under radrced poesadre. 1CBCI 3) 8

T 30 (%gm%'ﬁn &eﬁba?w%s %.ﬂéd §Z2co|u§m§§hr%>ma@¢j%aph§ %@t.@sﬁ&?gﬂ cad w 7(1 m( T
RI\/IS ( g diAR@I)0 tar 12 %Zﬁe[H‘dln@l |H]d|cr85|©nié\7hané\lm] divedBoyhg of a white solid (78%

L
4- (2, 3-di hydr ox Isulfon 2rret Ibutan2 | car bamat e CszNKYOH
0 8 O—|Y[€ﬂ@)ﬂ/_4%] l\%\lpi Q?dg@)e}, , 1.35 (s, 3H), 2.14-2.18 (m, 2H), 3.21-

4-(2,

34 r -y ar .8 mol
in dichl or%ﬁlnet h%?ewgégw)zms cog%/ %m)t gr%@%%gﬁ 77%% (Lﬁ?§§toper enzoi c )
aci d (3.89.3Hz2aHD 4rdid) 750k Jadd@ Hiz, THe 'S0INMRqMOOVMH 5 tD£3) 2.6y 226 hour ,

oot at G0IhASEBT. Bont o al Rei kB! e or S £ e VHeC (TR aden th 2
100 nl gatafated NaHCGB, [x 100 ml saturated NaCl, dried on MgSH4 and

concentrated in vacuo. The residue was purified by fl ash chromat ogr aphy
(20% t 0100% et hyl acetate in hexane@Mple 28 ford the t|tIe compound as a

clear oil (2.34 g, 6. of/@-ch NN pr 13) 8 1.30 (m 6H),
0 R e M e g 5,72
7.39 (m 5H): LRVB (ESI/APCI) mrz3 382 [M+ Najt

3- ( 3- ABengyI3t Ieickiyl 2.8, 8 119 Ltefraoyd- )Jﬂnlmgaaadécéh dVMcarbé/f@te

2012/ 054521PCT/ US2011/ 056764 H2 NS HO O OH[00146] A solution of

benzyl 4-(2,3-di hydroxypr opyl sulf%)\ ff@ | but an- 2- yl carbamate (2.34
g, 10.4 mmol) in methanol (50CkaHN pe ¢ h nitrogen and pall adi um on
carbon (10% 230 ng) was added. The suspensi oh was put under a bl anket of
hydr og¢ooZ21]3 B mnhmeﬁ)oeaﬂyd ssinerdapio-PaneBryhutars 2-yldaebanare@sirmonas
filtered throug &)e %%A and concentrated in vacuo to afford the t|tIe
conpoui NN HRERYLOTRABIOR (BRIt WedAEFed CRRIMM FRRONYR. (C14 s 1ESMMPLr ) i 2

226 [ MahgHB-brémdol2 68, ¢ Dot a3 icaRe T500Y), RBLY RIS OTHE B UAGBRRAAS Stifed! O

for 16 hours, concentrated in vacuo, and the residue dissolved in 500 ml ethylacetate,
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012NS: YO HO O OH [00147] A solution of

3-(3-am no- 3- net hyl but yl sul fonyl ) propane-1, 2-diol (10.4 mmol) in nethanol
(20 m) waie 20aises21t o OC and tert-butyl hypochlorite (1. 8Cwus2a3/086704 ) was
added drop-w se. The solution was stirred for 30 m nutes, concentrated in
vacuo, and the residue purified by flash chromatography (50% t0100% et hyl
acetate in hexanes) to afford the title conpound as a clear oil (1.16 g,
3.94 mmol, 61%over two steps). 1H NVWR (400 MHz, D20) 8 1.43 (s, 6H)
§H)18 ig?g%Némw@B%nr&%%m%oi%ﬂso/%Hseéﬁz@o (rmsaﬁhi)acﬁdrleci én Qs 82 (s,
73.04; anpwenpﬂmatﬁ\@@v ’yawo,z mrqsrque’ws pmfeaqwalash chromatograbhy 10% to

35. 20) 007 HERBREE s feSEre LU B WP B A e 911787, T By

4- ( 2- hywinok p8%) ( 6Nimrana-(20&mmt1>¢m0|3p)5 13 1R, Bi) buos-3B (/rhcaﬂ)ber@nt 2550
2012/ 054521PCT/ US2011/ 056 a solution

48
2- rer c APt a B 0 B A B 0GR oH 86 hlD1 T4 e i Sas
d 0%/ 100 m dded
bﬁfgg:ﬁ gﬁ%jgﬁ@ﬁ%lg Lqumbw %gqmg@g( ) was adde

and cesiumca nate (4 31 g, 13.2
h 9

% g pal2- (Xeit mdinod ySINoxXY )e e A A
tenperﬂ @ ated concentrat ed i n vacuo. The reS| due was purlfl ed by flash
chr omat ogr aphy (30% to 60% et hyl etate, in hexanes) to afford the title
conpound as a clear oil (1.14@uN %@’*@‘ﬂ\/% and a 3:2 m xture of
di astereomers. 1H NMR (400 MHz, CDCl 3)5& 1. 294(m 6H), 2. 0 2 1 (m 2H),

g, 53 i[&f'zézﬁ‘ 7&3@@“0@ b%zyl%?%‘é@%é élrpg-tetgacg%a tégthé? tade)ca@ - ?mg (5%

LRVS (§@a/rtﬂ?ﬁ2hﬂa M7 481 Mol ncﬁ |2[é{bo+nﬂ}6\hés Bs®&yko 0 °C. 77% 3-
2-met hyl -4-(2 4 t rihydr ox butg/ o) but an- 2-yl carbamate OH OH CbzHN CH
[ 00149]CmQroger§)@ng@|p(ﬂ¢| 10 72 mmol) was added portionwise, and the solution

5 81 migy gt 2l Ml dotxot’“ Rk R e IS U Bt SALCPRITA 875 o

(600 [ tilneb, with Boorrr[blshturé'ﬂee l\t&)ﬂ@@g,mnceamtmem gl shb NHTI| Qriewt orb Mgﬁ@4,, andol ed

to roomte era ure, dil th 400 th et at th Ix 200
m 5% K8 1 Ganon thesiestecuisaieteddy taer G agaer BRaankbnt r at o
in VaCH@O°/T@lﬁyFa@§Ia@'é'ﬁ1 NE&&nRYY o afestd e ﬂﬂ@ﬁé‘érﬁg@mr}ﬂ é??b@le(d’r"@/ QQﬁtg'mI'ZtS' I e)
to glvethetltle conpound as a clear oil nmol , 459% as a

nyg,
m xt ur enodl, dil %st eHeNMBr ($00 MHNNFD CleD 01881 S, @ﬁ)CQ:QO 8244 EB 2@'!5),, 3465324 ( rg, 2 1

40 ( 2138 B0 S5y b 581000 iy 32 Spesid yperidl alis 1

H , 380|—[)J\6®6K®,]2H B&®yl4 (m, 5H). LRMS ESI/APCI 498 [M+Na] 476 [M+H]".

2- met h)él &2 4-tri hydrox;(/butvl sul fonvIR }/ arbamate ~OH CH
MethVi-4-(2-(2-(2-(2’methoxyethoxy)ethoxy)et oxv)ethvlsul onvl)butan-2-am|ne

></\s(/\/ )Me

// \\

[00223] A solution of benzyl 2-methyl-4-(2-(2-(2-(2-
methoxyethoxy)ethoxy)ethoxy)ethylsulfonyl)butan-2-ylcarbamate (6.07 g, 12.8 mmol)
was dissolved in methanol (150 ml) was purged with N>. 10% palladium on carbon (890
mg) was added, and the suspension was put under a H, (1.3 atmospheres)
atmosphere. The suspension was stirred for 5 hours, filtered through Celite, and the
solution concentrated in vacuo. The material was used without further purification.
LRMS (ESI/APCI): 342 [M+H]".
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WO 2012/ 054521PCT/ US2011/ 056764 [ 00150] A solution of benzyl

2-met hyl -4-(2,3,4-tri hydroxybutylthio)butan-2- ylcarbamate (159. 3 ng,

0. 4456 nmwb)0iznses2e¢hl or omet hane (5 m ) was cool ed to O0CPamAISZN¥H056764

3-chl oroperbenzoic acid (260 ng, 1.16 mmol) was added. The sol uti on was
stirred for 2 hours, concentrated in vacuo, and the residue purified by
preparatory HPLC (H20/ acetontirile) to afford the title conpound as a cl ear
oil (116.4 ngy, 0.2989 mmol, 67%; LRVS (ESI/APCI) mz 390 [M+ H, 412 [M +

Na] . : 4N RrBiehidey-8- rﬂ@t‘hWMQU(ZJ(éJ@ mb{b))\}é&m@?etﬂaezv)éﬁo&v@thv@aﬁoﬁwtb*utahll tS 00

OH solution of benzyl

2- meth;%%—réz 3, 4- trlhydroxybutyls Ifon | ) butan-2- yl carbamate (172.1 ny,
0.4418 mmol ) in nethanol (5 mc) th nitrogen and pal | adi um on
carbon (10% 40 ng) was added. Hhe sugﬁ nsi o ?Nas put under a bl anket of
hydrogen (1.3 atnospheres) and stirred for 3.5 hours. The suspensi on was
filter ¢@0224] oudlsomtion 45 2umetRyHE (24(2421(2-and concentrated in vacuo to afford

; R kg e RIS St ALt 1S A (18 it ROnahE™

4-( 3- (@Whﬂbﬁﬁ@@bé@éd% UPChYtbFllBLWIﬁybddPﬂbﬂté bei5ane 28 ndmah WdsdddegH OH C 1 2N
[ 00152] A solution of 4-(3-am no-3-nethyl butyl sul fonyl)butane-1,2,3-triol
(112 n@romvlaapsernh%mmmtﬁs r@”t%@ﬁcﬂou(t@nrﬁ“freﬂd@r é@@ﬂédﬂ’t‘%s@g’“@'ﬁlwas
tert-b [
o ut  SRSCHPAETIP A drtiieliboidud pafidlB) HalfenBERCG SRR T BR0 8B2E, e
puri f i ethyaceapatepahakamas) E@Btﬂ)t(d—lﬁ@/tﬂieétcompouhé)asta)claarfcmr(an 2(hg, 10.2Inemobnpound

D20y 5 0agvidwoFansy v Nighy (408 Wi GHIELES T4 Bo ol B Tpia i B 45 65

4 2 55 7d4 (13 49. 41,
(5 m 62H)3612718%% (rm2)-§"@ 37J(§ fisl%smzéz@g@bzgsci@@(rﬁ 10@)%3 44 {8 @—54§ By oly

+ Na]t Hzx &hp és(BNMR 100 MHZ CDCI 0 23.5, 31 6, 50.0, 534 59.0, 64.8, 703 705

?céﬁpééﬂoﬁ”gé%s?@' *’«%@%3 oéﬁ%%?@w%@é%%ﬂﬂim TOPBA Sac. CozHN

NaOH CbzHN 3 -(/*0)-H Cl (CH2CH20) 3skamip)>t /\\ EL SHCbzHN3 H2, Pd/C

3-(dichloroamino)-3-methylbutan-1-ol
(38-171)

></\ t-BuoC] Cl ></\
——
H,N OH N OH

2 methanol I
Cl

[00225] 3-Amino-3-methylbutan-1-ol (420 mg, 4.1 mmol, prepared as described in
Low, Eddy; Nair, Satheesh; Shiau, Timothy; Belisle, Barbara; Debabov, Dmitri; Celeri,
Chris; Zuck, Meghan; Najafi, Ron; Georgopapadakou, Nafsika; Jain, Rakesh Bioorganic
and Medicinal Chemistry Letters, 2009 , 19, 196-198) was dissclved in methano! (50 mi)
and cooled to 0 °C. tert-Butylhypochiorite (1.33 g, 12.3 mmol) was added 1o the
mixture, and the combined reaction mixture was stirred at 0 °C for 30 minutes. The
reaction was concentrated in vacuo o give 832 mg {90%) of 3-(dichloroamino)-3-
methylbutan-1-ol as an oil. 'H NMR (CDCls, 400 MHz) & 3.78 (t, J = 6.8 Hz, 2 H), 2.01

(t, J = 6.8 Hz, 2 H), 1.67 (s, 1 H), 1.42 (s, 6 H). *C NMR (CDCls 100 MHz) & 74.2, 59.0,
41.6, 23.0.

Example 22
1-Chloro-3-(2-(2-(2-methoxyethoxy)ethoxy)ethyl)-2,2,5,5-tetramethylimidazolidin-4-one
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c.0)-H H2N AA3 00 00 tBuCCl c,(0)-H d2N/A 3 00 Benzyl
4- mer capt o- 2- net hyl but an- 2-yl carbamat e CbzHNSH [ 00153] To a sol uti on of

S- 3- (benaybaro@uizony| am no) - 3- net hyl but yl et hanet hi oat @CfAB2@19567662 ol ,
prepared as described in WO 2008/ 083347) in nethanol (300 m) was added 5.0
M NaCH in H20 (60.0 m, 300 nmmol ). The solution was stirred for 1 hour,
concentrated in vacuo, diluted with saturated NaHSO4 (200 m ), filtered

t hrough a coarse glass funnel, and extracted with 5x 100 m ethyl acetate.
The organic |ayers were conbi nedgopBshedianiguh 100 m saturated NaCl, dried
on MgSO4, and concentrated in vacuo. The residue was used w t hout further
purification (24.10 g, 95.1 nmmol, 63% . Benzyl

4- (2-(2- (2 hydroxyet hoxy)éj—h@(g) et hyl t hi o) - 2- met h\bl’lgu,toan- 2-yl gar bamat e
CbzHNs000 0154]j70 a sol utiemof b | vBuodl N

4- er captts 2y et My burar- 2- yI car baitren L7070 >26. 4 o) Vi .

N, N-di et HO\ f or ngHMeeo)X.100 m) was added, 2- (2- ( 2- X el

chl or oet hoxy) et hoxy) ethdhol (4.0 M, 28 mml) and cesium carbonate (8.06 g,

24. 7 m2§942)(2-(Ehﬁg%%ﬂ&ﬂék@@*%@é?ﬁ@)ﬁ-?,‘éi5,8—F%P%Eﬁ{y|;Hw?da{}BHcﬁiﬁm-&Qé" ed to room
t emper , ed by flash

chromat ography (20% to 100%%&& ate in hexanes) to afford the title
conpound as a clear oil (3.32 g,-861 nmol, 383%. 1H NVR (CDCl 3, 400 WMHz) 8
1.31 (s, 6H), 1.95-1.99 (m 2H), 2.51-@.)5@/ , 2.71 (t, J=5.6 Hz, 2H),
3.55-3.79 (m 10H), 4.85 (s, 1H), 5.05 (s, NH7.2-7.4 (m 5H); LRVS
(ESI/APCI) mz 386 [M+ H, 408 [M+ NaJt Befxyl

(> (odded)y %5 S ETANANRIA 280208 ob B W), Bregardd 68" Pt ©
described in U.S. patent number 5,126,057 (Worely et al., June 30, 1992), was
dissolved in N,N-dimethylformamide (300 ml). To the stirring room temperature solution

was added sodium hydride (60%, 5.06 g, 126.5 mmol), in 8 portions over 30 minutes.
After an additional one hour of stirring at room temperature, [2-[2-(2-
methoxyethoxy)ethoxy]ethoxy]p-toluenesulfonate (40.15 g, 126.1 mmol) was slowly
added to the basic solution over a 20 minute period. The reaction mixture was stirred
for an additional 18 hours at room temperature. The reaction mixture was concentrated
under high vacuum. The solid material was dissolved in dichloromethane and the
solution was filtered to remove any solid material. The organic layer was concentrated
in vacuo, and crude material was purified by silica gel column chromatography (0 to
10% methanol in dichloromethane) to give 15.51 g (38 %) of the title compound. 'H
NMR (D»O, 400 MHz) & 3.70-3.46 (m, 12 H), 3.64-3.59 (m, 2 H), 3.46 (t, J = 6.2 Hz, 2
H), 3.26 (s, 3 H), 1.31 (s, 6 H), '*C NMR (D>0, 100 MHz) § 179.48, 76.22, 70.99, 69.59,
69.56, 69.39, 67.71, 58.90, 58.00, 39.70, 27.28, 25.67; LRMS (ESI/APCI) m/z 289 [M +

H]".
1-Chloro-3-(2-(2-(2-methoxyethoxy)ethoxy)ethyl)-2.2.5.5-tetramethylimidazolidin-4-one
AN
0™\ _o 0
\/\ »\{7
O/\/N !
~cl
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WD 2012/ 054521PCT/ US2011/ 056764 CbzHNQI0oO H ii-(' 00 [00155] A solution of
benzyl 4-(2-(2-(2-hydroxyethoxy) et hoxy) et hylthio)-2-

met hyl butwo-28tyi5¢en bamate (3.32 g, 8.61 mmol ) in di chl oPoFAISREN®5C7TEO )
was cooled to OC and 77% nCPBA (4.67 g, 20.8 mmol ) was added portionw se
over 15 mnutes. The solution was stirred for 45 mnutes, concentrated in
vacuo, and the residue purified by flash chromatography (50%to 100% et hyl
acetate in hexanes) to afford the title conmpound as a clear oil (1.97 g,
‘21 ;2 bmmr 52 7?5" oa@*’d“&@uﬁ&%f@ @Q2Mﬁ5291%>®§e}1h(§§/]étﬁexﬁ5%y g22 255 2% rn( m4 H)ZH)
3. 69 (mtrmthymwzp@dlnmne 615153 gsH2.1ipmol lrsmptmar(mn(wx}mi \MMQEEBI/APCI)

mz 41

> Co (et Huibhoactoflis M0 pal ¢k 7BA B QYRLRy PATRMIERE T (T 1 ren

i4t (\2 (NnﬁthuE@G/g.E:@sllrréd rf]er ’sbbtur; atcm°@1f 'rl;bemeaﬂtlon mixture was cr?eclged for cgmplletlonb
roxyet hoxy) et ho u met ut an car banat e

(255 By s oo Uh OO RR0E. TS e o s B ARG R BH NN ban ¢ 1054

35 n) vadhe aresdass h%eN‘ﬁS/va@kSurHl'é@ny i IABR léhﬁfnﬁ'atégﬁéfﬁﬁ 630 30%
at nospheres) introduced. The suspensi on was stirred oy filtered

(0. 45 umgtha gty dlcﬁmomﬁﬂw@ﬁﬂ agive 15rH3/a16 %) T éhe i errBpowrrd. ub*é‘dil\/lﬁ t hout

S o (ADRS @ Tkl oL A s YR bt SEERL T2 HE 6 20 Koy R ko2 IR AT S

Q000 H3/|¢|) "1.58)(s] 85 TI36Ass6IHIt IPFoNRIR ﬁozo 100 MHz) & 175.00, 83.68, 70.98,

2-(2-(2 (3 am no- 3- net hyl butyl sul f onyl ) et hoxy) et ho%et hanolg@&/ 0.534

mol ) |6|959e&a"#%ﬁ%ﬁ)(6§3ﬁ)6v®556@&ﬂ55 % 400 G4 Qe PR-I3ut YR MY mﬁie (150

[, %EM ‘MTS added drop-w se. The solution was stirred for 3 hours
t ed

and concen rn vacuo. The residue was purified by flash chromat ography
(50% to 100% et hyl acetate in hexadbespplet®@n 0% to 20% net hanol in ethyl

acetate f tl e,co n ear oj I. (15 5
38 B2 B DR R TIRIHR R0 @g g2 55
2.13 2.18 (m 2H), 2.7-2.9 } %r azoligin-4-osie (m VO

2012/ 054521PCT/ US2011/ 056764 4I—DC°@‘pQEn@3§632(m 2H), 3.62 (s, 4H),
3.67-3.70 (m 2H), 3.88 (dd, J = 6.8, o7.\2 Hz, 2H). 13C NWR (CDCI3 100 MHz)
8 23.5, 31.5, 49.9, 53.3, 61.6, 64.7, s 70.5, 72.5, 73. ;LRI\/B
(ESI/APCI) mwg 35 L%é\ﬂ/\y&qM+Nlé)<( Exa ° 6

2-(2-(2-(3 ig oroami no) - 3-mést butylsutonyl pethoxy)set hoxy) gt hyl
acetate ( ound 38-87) CbzH N SAECbzH P3<CI (CH 2C H fO)SI—VSHCsz N
S-(())- 3E1 Benzyl 4-nercapt o- 2- net hyl but an- 2-yl car bamat e CbzHNSH

[ 00158] To a solution of S-3-(benzyl oxycarbonyl am no) - 3-net hyl but yl

et hanet hi oatteuO§I45 0 QH%Z nmol , prep as described in WO 2008/ 083347)

i n net han %f\adﬁ% -4n H20 (60.0 m, 300 nmol). The
solution was stirred our conce ated in vacuo, diluted with

saturated 3aHp03 200 Mhisel Lhs & £k BIsPHGM o ERBRSS. LABSoib gl and

extract ed Yoo T TC tayers were conbi ned,
washed with 100 m saturateu ﬁ%@ﬁ\%lﬁlﬁaﬁ@l %ﬁ‘%ﬁ and concentrated |n
vacuo. The residue was t hout further pur@{i ion (24.10 g, 95.1
mol , 63%.

HN_ N
X \/\O/\/O\/\O/\/N><\JH

[00228] 2,2,5,5-Tetramethylimidazolidin-4-one (3.95 g, 27.8 mmol), prepared as
described in U.S. patent number 5,126,057 (Worely et al., June 30, 1992), was
dissolved in N,N-dimethylformamide (300 ml). The stirring solution was cooled to 0 °C,
and sodium hydride (60%, 1.07 g, 26.8 mmol) was added in 3 portions over a 15 minute
period. The reaction mixture was stirred for an additional hour at 0 °C, and
tetraethylene glycol di(p-toluenesulfonate) (4.5 ml of 1.24 g/mL, 11.1 mmol) was added.
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Benzyl

4- (2-(2-(2-hydroxyet hoxy) et hoxy) et hyl t hi 0) - 2- net hyl but an- 2-yl car bamat e

CbzH NsOo®OH0{20B8189] To a sol ution of benzyl PCT/US2011/056764

4- mer capt o- 2- net hyl but an- 2-yl carbamate (6.70 g, 26.4 mmol) in

N, N- di et hyl f ormam de (100 ml) was added 2-(2-(2-

chl or oet hoxy) et hoxy) et hanol (4.0 m, 28 mmol) and cesi um carbonate (8.06 g,
24.7 mmol ). The suspension was heated to 70C for 17 hours, cooled to room
t emper ahigactfonARIR ARISBUDTAIRAPILOBRPERDRBMIE NG allbkad BslsirTol 78U,

The residue was purified by flash chromatography (20%to 100% et hyl acetate
i n hex&ees the abfteicdvaseoncantratechimpaana, @@;d arugeanatesal waspaifiqg b8, 61 mol ,

(m 3P e eriich fredlhe Yol ool oy bl sPprt (gidinele, * 2700 00

2H), 7. c@mpodndm HMNYR (DRVMBS40EMHARCS.V3r8.85 38612 M)+3 MY (1, 408622, M)t Benzyl

écl:- gg &W%}{gr@m@éhoxﬁ%?o%%é&%A}gég%r}%éﬁgi mehﬁlyl but an- 2- vl car bamat e

& (2 (2362 doaasi iR a0 aitifisicd isiethat@bhvdipin 2nid 62 H8IHL ©
(3.32 g, 8.61 mml) 1 n d chiQfpBhNARiBakaRidi)onsgs cooled to O T and 77%

4- chI or oper oxybenzoi c amg 4,67 g, Z20.8 ol ) Was, added portionw se over

15 m nutes. The sol ution stirred for 45 m nuge concentrated in vacuo,
and the residue purifigd h chrogm y (5Q% to 100% et hyl acetate
in hexanes) to afford theXi 7*1,2\ B/Qg %Oﬁ (1.97 g, 4.72 mol,
559 . 1H NMR (CDCl 3, 400 M—|z) 8134(s 6H) , 21 (m 2H), 2.7 (br s,
1H), 3[6@223)]19T&al0 %oluﬁo@@f@@?éfmm b|§(e$r6ar€e $3-(m 4H), 3.69 (m 2H),

5.05 H% n} RI\/S(ESI/APCI% mz 418 |M +
H , 44@1|){I MS(.O)NQ bIS B t2 -diyl))bis(2,2,5,5-tetramethylimidazolidin-4-one) (300 mg, O.

&§?/(@)@§Pﬁ8ﬁ&%§ﬁ%@@ *%‘*’és%@%%so bR QReToRO S S Gl | P DAt

4- ( 2- ( MikRrdryas sligred m@xymem habd/J&t fihe seddtionynixiuze wastdheicked tor-completnbamat e
(451

(200118 TR egte e th Aot aBh e ondBR 8 W ot Bt o

added. vib@o SRIAWrues rrmsn@twasr;ﬁduffe@rby%orbparrameamyh prre@m@rhqawt i on of
pyridi ne (200 n acetic

S mm@aaéeﬁp VHagnicet 36 05, Fhine fa CoRPOUR n N BIREOZ 80N MIE.
t h f | h

O 05t SEhaSe S, 8 (12 8 O3 AUHP I (Lo 1oP8, PLGEANAY

cI ear c()DJzO,(mIDI\/IZ-IZI)r@ |75 O BABHIEO, 50 0. em,lemmeecuxma 18408 102P.58: 1. 31 (s,

2. 15. 3.09-3.16 (m 4H), 3.54-3.61 (m 6H),
3 85 vb%%‘?%é%%#@%ﬁféz@gi}%mm (t, J=5.6 Hg 2H)H? 4.16 (m 2H§, 5.502
(s, 3H), 7.3-7.4 (m 5H): LRVS (EStigNisib)ant z 460 [M + H, 482 [M + Na].
2-(2-(2-(3-Am no- 3- et hyl butylsulfony: %et ﬁoxg ) et hox ethyl acetate QO

H2NAc 0 -ghlor@mB-(Rdgdemetingxyetseriethexy)sthybeh zydimethyli mldazolldlne24d|one

4- (2-(2-(2-acet oxyet hoxy) et hoxy ) - 2- net hyl but an- 2-yl car banat e
(440.2 ng, 0.959 mmol) in net ha&%%m?ééﬁ %Q%@ added Pd on carbon (10% 83
ng) . Th% suspensi on was \ under a N2 at msphe*owod H2 (1. 3 atm

i ntroduc The swBpensi on Was—stirr fort@OQ hour s, K | ter 0.45 um
PTFE) , coneefffated in vacud® Yh r%lmfﬁuglewas used t lany further
purlflca Eﬁ%&() ESI/APCI) mz 326) o

2-(2-(2- 3 (D|

acetate cO0f

oaﬁf no) - 3- net hyl bk yI suI fonyl )et hoxy) et ho®y) et hyl
: [ I f .

2_(2_(2 -... G A T A VAL 0 R\ = L

mrol ) in methanol (3 rﬂ) vvas\c oI ed to oC and tert butyI hypochl orite (400
[.1.1, 3.35 mpl) was added (‘Prp}»\@ The ytion was stirred for 1 hour
and concentrated in vacuo. The re5|\ﬁ/é Wa\a‘N ted by flash chromat ography
(50% to 100% et hyl acetate in hexanes)

% @ the title conpound as a
clear oil (338.6 ng, 0.8587 mml, 90% over t steps). 1H NWR (CDCI 3, 400
MHz) 8 1.41 (s, 6H), 2.08 (s, 3H), 2.18-2.220(m 2H), 3.18-3.22 (m 4H),
3.66 (s, 4H), 3.67-3.69 (m 2H), 3.91 (dd, J=4.8, 5.6 Hz, 2H), 4.22 (m
2H). 13C NWR (CDCI 3, 100 MHz) 8 21.0, 23.5, 31.6, 49.9, 53.4, 63.4, 64.9,
69.2, 70.2, 70.7, 73.0, 171.0; LRVMS (ESI/APCI) mz 416 [M+ Na]Jt Exanple 7
3- (3-(Di chl or oam no) - 3- net hyl but yl 8bf onyl ) pr opane- 1, 2-di yl di acet at e
(Conpound 38-51)



WD 2012/ 054521PCT/ US2011/ 056764 CbzH NSAc NaOH CbzH NSH c) OH CbzH N X' SO H
OH nCP BA X./. CbzH N,AO HO O OH Ac20 Cb zH NS, OAc 0 0 QAc H2, Pd/C
,  tBuOCCwoCh/duh ,p,OAc 0 0 OAc H2 NO A c 0 0 QAc PCT/UBe¢12}pb6764

4- mer capt o- 2- et hyl but an- 2- yl car banmat e CbhzHNSH

[00230] 5,5-Dimethylhydantoin (1.32 g, 10.3 mmol) was dissolved in N,N-
dimethylformamide (100 ml). To the stirring room temperature solution was added
sodium hydride (60%, 412 mg, 10.2 mmol). After an additional one hour of stirring at
room temperature, [2-[2-(2-methoxyethoxy)ethoxy]ethoxy]p-toluenesulfonate (3.28 g,
10.3 mmol) was slowly added to the basic solution over a 20 minute period. The
reaction mixture was stirred for an additional 18 hours at room temperature. The
reaction mixture was concentrated under high vacuum. The solid material was
dissolved in dichloromethane and the solution was filtered to remove any solid material.
The organic layer was concentrated in vacuo, and crude material was purified by
preparative-high pressure liquid chromatography to give 900 mg (31 %) of the title
compound. "H NMR (D20, 400 MHz) 8 3.56-3.51 (m, 12 H), 3.37 (s, 3 H), 1.42 (s, 6 H);
LRMS (ESI/APCI) m/z275 [M + H]".
1-chloro-3-(2-(2-(2-methoxyethoxy)ethoxy)ethyl)-5.5-dimethylimidazolidine-2.4-dione

AN
0T\_0o 0
N
-
?]/N\CI
O

[00231] To a 0 °C solution of 3-(2-(2-(2-methoxyethoxy)ethoxy)ethyl)-5,5-
dimethylimidazolidine-2,4-dione (300 mg, 3.3 mmol) in methanol (80 ml) was added tert-

butylhypochlorite (220 mg, 2.0 mmol). The mixture was stirred for 1 hour at 0 °C. The
reaction mixture was checked for completion by high pressure liquid chromatography.
The reaction mixture was concentrated in vacuo, and crude material was purified by
preparative-high pressure liquid chromatography to give 30 mg (3%) of the title
compound. "H NMR (D20, 400 MHz) 8 3.79 (t, J = 4.8 Hz, 2 H), 3.73 (t, J = 4.8 Hz, 2
H), 3.69-3.58 (m, 8 H), 3.37 (s, 3 H), 1.49 (s, 6 H); LRMS (ESI/APCI) m/z 309 [M + H]".
Example 25
3-Chloro-4-methyl-4-((2,3,4-trihydroxybutylsulfonyl)methyl)oxazolidin-2-one
(Compound 39-66)
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[00164] To a solution of S-3-(benzyl oxycarbonyl am no) - 3-net hyl but yl

et hanet hioate (45.0 g, 152 mmol, prepared as described in WO 2008/ 083347)

i n met hareD 2080B4321) was added 5.0 M NaCH in H20 (60.0 mCI/u30@.1/086764 ). The
solution was stirred for 1 hour, concentrated in vacuo, diluted with
saturated NaHSO4 (200 m ), filtered through a coarse glass funnel, and
extracted with 5x 100 ml ethyl acetate. The organic |ayers were conbi ned,
washed with 100 m saturated NaCl, dried on MgSO4, and concentrated in
vacuo. The residye was used, wi t hout further purificatiom (24.10 g, 95.1
mol , 63%. Benzjl 4-(2,3-df hydrox propy! t hi pL-ANet hyljﬂutan 2-yl car bamat e
CbzHNSr OH OH [H00T185]°T0 ansotaut N ofinbemzyl o

4- rer capt o- 2- | but an- car banat 17.4 g, 68.7 ) in

N, N- di et hyl f or kam de (200 ) was added glycidol (5.0 ; ) and
cesi um car bonate®(1.55 g, 456 mol). THE suspension was hegted to 70 C for
17 hours, then cool ed to r Qom tenperature and goncentrated in vacuo. The
resi due was purrf@édd@ sh chr omat ogr aph (/B\O%to 100% et hyl acetate in
hexanes) to afford th conpoundpgscia crearooi | (13.48 g, 41.22 nmol,
60% . 1H NMR (400 CD@FZ—d 30 Hﬁ—»GH) 70-208 (m 2H), 2.24 (m
1H), 2.49-2.62 (m 3H) A\Pﬁl)rﬁrr 5 (m Lotm 2H), 4.75 (s,
1H), 5.06 (s, 2H), 7374/(521 LRI\/B(ESI/ 2Cl) 'z 328[M+H] 350 [M
+ Na]. Benzyl 4-(2,3-di hyd?dky®opyl sul fony1)-2-ne€tthyl but an- 2- yI car banat e
WO 2012/ 054521PCT/ USRS 76xb oxhzblidwh-4S Pndth @ dAh&kéthid@ihb6] A sol ution of
benzyl 4-(2, 3-di hydroxypropyl thio)-2-net hyl but an-2-yl carbamate (13.48 g,
41.17 mmol) in dichloronmethane (400 m) was cooled to O C. 3-

Chl or oper benzoic acid (77% 32.3 g, dgmol ) was added in about 0.5 g
portions over 15 mnutes, and the S%Ej_i/on stirred for an additional 45

m n. The solution was concentrated i'nf vacuo, and the residue purified by
flash chromat ogr aphy (50%to 100% et hylgp@acetate in hexanes) to afford the

title Jusle! as a Iear whc difie dd of
di chl o agEO 3f|q“rc{| mrl‘”e@rb@r%“e@“}ioxi%%?@ﬁ % (10225, Bem 21,
2.4-2. 5nrﬁbr) |r$NNl—|d)met?ny@or3na?m|6@l(16(b‘|)nl) wad atiBéd Egta%bllrm ﬁm@&e&arb (84r,g,3. 68 (m

1 4. b 1 1 2H), 7.34-7. 39 5 LRVS
(EDS|/A|5’@|Q(m;ﬁ<§ 3'6?52 thpenﬁ]o(n \Q@F%wpqi tmgpﬁ’c for 18 hour, cooled to rgg]m i

o SRS ST AR sk angorado ot st

4- ( 2, 3-adetayelrwasheddprdestirhémith )10-missdiyrtabac blaHQ}Osyﬂﬁarrhjaraia.trate@A‘ﬂ%CIes g,

1. 268 npul chl or onet h 10 ni S ded in 00

ol ) R e le R e Tt Vet . PR G Gt Bt B T o o, The

sol uti efhynagetatd inteskahes) diforbed s titkoESRPOUird gsdaly@llm@uqe 0di g 8l Y gtindIn

ethyl acetate (250 m ), washed with 2x 100 ml 5% NaHSO4, 2x100 m saturated

NaHCOB 46/ 1bINMR € |a,a4%h'\/lhbr<):|61 4 (£3Hn2 48 $8Hasd ohdent 4 8t TH),

vacuo. al- Si uj i y I h ogr (5Q%t %ethyl

acet atg%%gxaﬂgg)q\?%@féog t'ﬁ(sé zé{?gﬁ%"p %F%?M eﬁg 0&%%‘8 ny,

1.195 i) LRM&%ESIM—H’CNW/QG:BO:I[IBI+HQTO VHz) 8 1.32 (s 6H), 2.07 s, 2.09
3. 03-

(s, 3H), 2.23-2.27 (m dd, J=4. 4, 148Hz
1H), 334(dd J =8 : 83° 12.0 Hz, 1H), 4.36
(dd J 4.0, 12.0 Hz, 1H), 4.87 (s, 1b), 5.04 (s, 2H), 5.50-5.52 (m 1H),
7.3-7. (m 5H); LRVB (ESI/APCI) mz 444 [M+ H, 466 [M + Najt

3-(

OQAc WD 2012/ 054521PCT/ US2011/ 05676
3-(3-(benzyl oxycar bonyl am no) - 3-
met hyl but yl sul f onyl ) propane- 1, 2-di yl di &etate (401.9 ng, 0.9062 mmol) in

met han@p0Z33) nto awatutiddds ds- prarnl I-Q%)@@xezdlid¢m4(y1)@r%thyl?ethiw)ethlﬂibl© st i on
was purged with nitro t hen t he sus&ensr on_was Fut under a

bl anke®: 81 -2 aIYgeMYHane 158 mil Wps adred SR NENSDBHNES 61 i &0 fgtoN1. 5
hours, Thiel iRl wdl ey for 8. 54§0L&r”1(‘5’ﬂ_d:e'1:ﬁtrfa'téd ﬁfvac%ds%s?éﬁﬁ%%@%%gll ¢hReUO.

The residue was used w thout an urther purificati APCl) nmlz
310 [ M(40(Hnl), washed three times wrth100 ml 5% NaHSO4, 100 ml saturated NaCl, dried on
3-(3-(Di chl oroam no) - 3- net hyl but yl sul f onyl ) propane-1, 2-di yl di acetate 012
NI ISNO Ac 0 0 0 A c [00169] A solution of

3- (3- am no- 3- net hyl but yl sul fonyl ) prl@dpane- 1, 2-di yl di acetate (0.9062 mmol) in
met hanol (10 m) was cooled to OC and tert-butyl hypochlorite (300 pl, 2.51
nmol ) was added drop-wi se. The solution was stirred for 1 h, concentrated
in vacuo, and the residue purified by flash chromatography (50%to 100%
ethyl acetate in hexanes) to afford the title conpound as a clear oil. 1H
NNR(CDCI3 400 M—lz) 8 1. 42 (s 6H), 2.08 (s, 3H), 2.11 (s, 3H), 2 17-2. 22

"~ AN

3- Anmi no- 3- net hyl but yl sul fonyl ) pr ned 1, 2-diyl diacetate H2 NS, OAc 0 O
168] To a solution of

"~ NS



Benzyl 4-nmercapt o-2-net hyl but an- 2-yl carbamate CbzHNSH [ 00170] To a sol ution
of S-3-(benzyl oxycarbonyl am no) - 3- net hyl butyl et hanethioate (45.0 g, 152
nmol , pr eparer/@ss2descri bed i n WO 2008/ 083347) i n net hamolr/yS2@a/06d754 was
added 5.0 M NaOH in H0 (60.0 m, 300 nmmol). The solution was stirred for 1
hour, concentrated in vacuo, diluted with saturated NaHSO4 (200 m),
filtered through a coarse glass funnel, and extracted with 5x 100 m et hyl
acetate. The organic | ayers were conbi ned, washed with 100 m saturated

NaCl , QS@ %d%ﬁ@émtr&@g /ﬁ?QE@d“Tﬁ’é ﬁfétérfhl V\Pa%%edWﬁBdu?ﬁhQ‘f{?rtH@S used

wi t hout her purification . Benzyl

4-(2, 3purlhwmxypﬁM§yESHABpI)2%i4&[l@u{Idh 2-yl carbamate CbzHNSr OH OH
[00171] To a sol can | car bamat e
(17.4 g, 687 st ydroailtsa: mﬁth%ﬁ.%"&‘i'.). ﬁi“%g%'gxé.b&f'h?ﬂ%%é‘éded gl yci dol
(5.0 M, 75 mmol) and ce5| um carbon e (1.55 g, 4.76 mmol ). The suspension
was heat ed to 70 C for 17 hours, th cooled to roomtenperature and
concentrated in vacuo. The resi du'i%;&aﬁ purified by flash chromatography

(20% to 100% et hyl acetate in hexamnes) to afford the title conmpound as a
clear oil (13.48 g, 41.17 mmol, 609 (400 MHz, CDCI3) 8 1.30 (m
6H), 2.0-2.1 (m 2H), 2.24 (m 1H), S 49-2.62 (m 3H), 2.71 (m 1H), 3.5
(m 1H, 3.7 (m 2H), 4.75 (s, 1H), 506’(3 2H), 7.3-7.4 (m 5H); LRVS

( E(SI2/ éi[?jbzhmai ZTS2A8oluMon dﬂ¥4 r@@r)@a;[)tMTretH;?&)} -4- n@hyly)kazolidint-)zone (1.79 V%D 12.2

4 i onyl) - 2- net tan caf banat

30157 05ABIN BN VRDRY B E2 D) Kb 26 UesCp bS5 DA 461 (29 6. dr6henzy
4- (2, 31sthBly Ah@2rARpBYiFArdd g)szagr@é Byhigh al“rh% adiiﬁ@hbﬁé@ﬁ@atéa% 88 °g.fofti4 17
mml) i n di chl or onet hane was coo ed t C.

Chl or opetise 620 tads@@m(t@zpsragurelmnqﬂma}ed/\/@svwae@nd ﬁurailﬁm@y flagh g portions
over & L, e
ool Ut gﬂmmn,gésibgaﬁ g[i?o A 1%%#*@5 g/i‘aééthiegﬁt e&%e@'iaﬁagr%'{)% irh%'iﬂi'e ‘Egnyﬁaqhd %é‘

c hr onmataageapdily( (iéﬁl‘izliatme)lﬂi_(HMSt EsI/A&(:)é)tmt/ﬂ181[l\iiie>da]ﬁes) to afford the title
conpound as a cl h d u ti on é’f dl chl or onet hane.
1H NVR (400 mHZMeiy-4y((%4 ) , £ OXGZQl 5 (br s, 1H),
3.0-3.3 (m 4H), 3.4 (br s, 1H) 3@60 (m 1H) 3. 68 (m 1H), 4.3 (br s,
1H), 4.80 (s, 1H), 5.06 (s, 2H, 7)L34 .39 (m 5H); LRVMS (ESI/APCI) mz 360
[M+ H, 382 [M+ Na]t

3-(3-(Benzyl oxycar bonyl am no) - 3- Jiff_’zl)ﬂ batyl sul fonyl) - 2- hydr oxypr opyl
acetate CbzHNAc 0 0 OH [00173] Als nef benzyl

4- (2, 3-di hydr oxypr opyl sul fonyl) - 2- et hyl but an- 2- yl car bamate (1.017 g,
2.829 mmol) in dichl oronet hane (2& M )Ohas cooled to 0 C and pyridi ne (300
pl, 3. 0012‘35]) Pid s%ﬁﬁi’oh‘bfqﬂ@i—‘?‘iwHﬁ(ybétoﬁleﬁillth|6‘)n?etH§7'i§1|4)m8EPiS/FdeBMiio$r@2% 3

hour. The sol ution was concentfated in vacuo, dissolved in ethyl acetate

(250 ni(}2- 2\mr§ﬁi:)¢n AretANe 20 0v) whs aosiee tiddethyporpboling Newidsr ¢ 3ATNBELO3, | x

rlggi (Tue vva puri }\l%g%@/lﬂr %%W%%?g%ﬁwﬁggﬁéﬁ%gﬁb i’ﬁ@\iﬁ%%gh%te in

hexane$)hduws,ahé eollitiphevad stickeidetbe24 4009 ditgted QviGOER mIrdIchIoBdM)etimmé ahae title

d 8 bot | | whi
ol i Erec e seR e W TolRuaz NamsrQs MugeoniBs 3505048 8 Wary | 1 32 (s,
2"%9 2 Xgﬁcér?rat&h")n vé?cdb9aﬁd e (é%idu%"i)urif%dfﬂgr@Piﬁ:’L((m(Hétbﬁaggt%(nﬁﬁle&Eﬁd $n7en1H) .
m s . 3-7.

(m 5Hjlasmm@rrqggl)gvampm %ntpg ﬁémqtiwnolmpichloromethane) to afford the titlkgd

w0 ‘Z’o’f%@@ﬁ%%%%%%%é% FIRGIIY IR ERG (PSEABED mEadiAc © O O

3-(3- (bﬁhzyloxycarbonylanlno) 3- nethylbutylsulfonyl) 2- hydr oxypr opyl
acetate (363. I m ge %alladiunion
carbon (10%— i . i —%%%——%nd t hen
put under a bIanket of hydrogen gas (1. 3 atn) The suspension was stirred
for 1.5 hours, filtered through a 0.45 um PTFE filter, and concentrated in
vacuo. The residue was used without any further purification. LRVS
(ESI/TAPCI) mz 268 [M+ H.

3-(3-(Di chl oroam no) - 3- net hyl but yl sul f onyl ) - 2- hydr oxypropyl acetate 012
N, | SNO Ac 0 0 CH [00175] A solution of

3- (3- am no- 3- net hyl but yl sul fonyl) - 22%ydr oxypr opyl acetate (x ng, 0.9184
mmol) in nethanol (10 m) was cooled to OC and tert-butyl hypochlorite
(300111, 2.51 mml) was added drop-w se. The solution was stirred for 1
hour, concentrated in vacuo, and the residue purified by flash

chromat ography (50%to 100% et hyl acetate in hexanes) to afford the title
conpound as a clear 0|I 1H NNR (CDCI3 400 Nit) 8 1 41 (s, 6FD 2.10 (s,

N A N NS 7 "~ NN "~ AN




Cbz .NN.--...."-00 .,..."--.... ..... “..,,,0, Tso - H \ c
,></?Ni.,-0./7?00., T C TsO- 3 Azi do- 3- net hvl but anoic acid N3OH To a
stirred swbuvi2os42fi 3, 3-di met hyl acrylic acid (20 g, 0.2paoiUs2em/osé7a€i al
acetic acid (50 nm) was added a solution of sodiumazide (52 g, 0.8 nol) in
water (100 nlL) in one portion. The clear yellow solution was stirred for 1
hour at roomtenperature and then heated in an oil bath at 95 QC for 2
days. Water (50 nL) was added to the cool ed orange solution. This solution
was poured into a separatory funnelgand extracted with ether (5 x 200 niL).
The conbi ned organi c extracts mere/wfied over anhydrous MgSO4 and
concentrated to an orange oi . GINNS ‘@i | was used without further
purification. 1H NVR (CDCl 3, 400,Nt?fx 8oW.44 (s, 6H), 2.55 (s, 2H), 11.80
(bs, 1H). 3-Azido- 3-nethyl but anoyl orilde of\3Cl To a stirred solution of
3-azi do- 3- net hyl butanoic acid (10 g\>6 8 ol ) in anhydrous
1, 2-di chl oroet hane (50 nL) was add dotﬁ%bnyl chloride (10.0 nmi, 140 nmol).
The fl S Al I nab50C
o 1 bad g A M SRR i
suspen@her(99ﬂ'l’® iBedd ﬂil[rwmgnet’mandn@dhbwaslwledﬁocﬁjg(h apddedrt path

G ot 1 PAYBPCRRRRIS i 585 R8N Whe BRid FERMISE, THE sblEeM Y i adTh "
2012/ 0BG EHISAPALEH0B 67640, ramal the 8&sidud pmnneuw\n@r( EROhBiogapnMaz): 8
MR (CDCl 3, 400%% 8 1.44

o o0 o8 hpefibbsacdblesdbaas aﬁfvrcé'?@xeﬁweoq&rmmdoeesawtu e

|ce col 'dﬁﬁan I r nmol )
in anhdgasgﬁgkjmc 3(08;40%9 fjme (1@2{%% mﬁe 9540@6'\/' of 4 % queous
di net h)BI&chBnen (728, 2.4+4L.5 (8, dd)i 4.2-D0 1w, rbl);) LRMSokS 118G 1) UD(Z?JAS\[\MI{ B]'sol i d
formed i nmedi ately and the suspeniéon Wazistirred vigorously until a clear
bi phasi ¢ m xture fornmed. The spee i ng was reduced and the reaction
was left at 0 C BahidroloiahydlosydtaylPBE-diatethyigiperdrine-2@sdiadged to the
reaction mxture and the contents poured into a separatory funnel. The
organi c | ayer was separated and(@RIEREENGSPH4Mhater (3 x 50 nl) and brine (50
m). It was dried over anhydrous MySO4, filtered, concentrated and dried
under high vacuumto give a cr ¢l (10.16 g, quant) hhs mat eri al was

used without further purific 0 NVR ( 1 3, 400" 8 1.33 (s, 6H)
2.40 (s, 2H), 283(5%<Hkﬁ %Efs@m V%DC D'E”
N1, N1- 3- Trlnethylﬁﬁ?% esd 3-di ani ne  H2NN | FOOl?G] A solutlon of
3-azido-N, N 3-trinethyl butanam de (10.16 g, 59.7 mmol) in anhydrous
tetrahydrofuran (100 nL, 0.2 M was added dropwi se to an ice cold
suspension of lithium alum num hydride (4.50 g, 2.0 equiv, 0.12 nol) in
anhydr ous tetrahydrofuran (150 M) over 1 hour. After conplete addition,

the flask was fltted%Mth o.con, er afePCt Y8 r eacion, ed in a 70 C oi
bath for 4 hours.” The reEctlon ure was renoved fro Nhe bat h and

stirred at roomtenperature for L7 hours. The reaction i xture was cool ed
in an ice bath and mater (3.5 nﬁ3 mas added drop wi se over 20 min. Then 15
A, NaCH solution (3.5 2vigchiptdacktamigoi s e propanedts. The suspensi on
was stirred for a further 10 nln%;(E:and wat er (7 0 nm) was added in one

portion and the m xture stirred for nutes to a give fine white
suspensi on. The suspensi on was Mu h a pad of Celite(r) and the
white cake was re-suspended WO 2012/654521PCT/U82011/056764 into diethyl

ether (e6EB7IL)Tdé @ rgpMﬁy @urmﬁg b@hgélémlumbniﬁ|ahﬁn0|§d51§ijt§mk§a@ﬁ]’lmeﬂliyl werfiltered
and the cake washe di eth t he conbi ned

filt ramdm@%@eém 9, @%f@ﬁ&&)ﬂﬂre&mé@%w% 4%&% 9n€\wé\5%rr@t7cmLW@$\aﬂ%d bat h
t t | i

i d GoqESTF EioBnalh (100 YE inBR (BIMR BRENb ey EHIBIg B My 43 ¥
guant . )nmdhe Toe uezctzm was oralet aithdin ied batniol m’eaem warmmgmabw@ammtof

e

N- ( Benzyl oxycar bonyl oxy) succi nimde (15.6 g, 1 equiv, 62.6 mmol) was added
in one portion to a solution of Al, Nl-3-trinethyl butane-1, 3-di am ne (8.15
g, 62.6 mmol) in tetrahydrofuran (100 nL). The reaction was left to stir at
roomtenperature for 17 hours. Thel180l vent was renoved and the residue was
taken up in a mxture of ethyl acetate (500 nL) and water (100 ni). The

| ayers were separated and the organic | ayer washed with saturated sodi um

bi carbonate (2 x 100 m.), water (100 nL) and brine (100 m.). The organic

| ayer was dried over anhydrous MgSO4, filtered and concentrated to a pale
yeIIOM/oiI. The crude 0|I was purlfled by flash chronatography (lwbto 5%)

L, Y 1



TsO- O /\ [00178] A mixture of benzyl

4- (di met hyl am no) - 2- net hyl but an- 2-yl carbamate (0.54 g, 2 mmol) and

[ 242- ( 2- wOhorystfzoxy) et hoxy] et hoxy] p-t ol uenesul f onat e PCT/UB2q,1/08676%01 ) was
stirred overnight at 45 C. The crude reaction mxture was directly purified
by reverse phase HPLC eluting froma C18 colum with a gradient of 5 to 95%
acetonitrile in water (wth 0.01% acetic acid) to give a clear oil (0.95 g,
2.3 mmol). 1H NWR (D20, 400 MHz) 8 1.18 (s, 6H), 2.05 (br m 2H), 2.29 (s,
30 24 dify) o Bnd fnd ofark ey BHhes SHORANZI0RASTLRITH Y520 1c0R67 4 3. 26
HS 7azssa17 "Q@CM dried evg sodigm spifpte ammpnzeétsakemmwuoip@ve’?h%gesglfpd J=8.1

2 e ot Bs SR e 0 o bbhal, 919111 MR (RPSI 4PRA0HR)S BET 4R 1- am

ni um 4+), 3@shy| c}nZLeme(%uQﬁprmms EWAPO\\WQ%IMM@FN] Under a nitrogen
at m)sphere pal I adi um on carbon (100 200 ng) was added to a solution of

rret hoxyet hoxy) et hoxy) et hyI) N N, 3- tr| rret@yl but an- 1-am ni um 4-
nmet hyl benzenesul fonate (0.93 g, ﬁ o2 hol 15 nmL of nethanol. The flask
was degassed and pl aced under a y%ﬁ n arnosphere, stirring for 18 hours

at roomtenperature. The suspension was\fjNH ered through a pad of CeliteO
washing with nmethanol, and the filtrate Was concentrated under reduced
pressure to give a clear oil (700 ng, 2.8 mml). 1H NVR (D20, 400 MHz) 8
1. 08 (300284). Asﬁﬁmén%?n(eﬂm I@'—'{Eckﬂor%%cé@ml 2-nistAipfapanbhle (23 ¢714s, 3H),
3363£E41;§wJ 2H), 3.45-3.5 4 H} 6de)(EMO?}&SM érgZI—l)
7.26-7780 oﬁthgn@a@'mﬂﬁ 3 gHp1.3megp 78@@)’\(’& d"§0&r09y|@t m@ﬁ)40Lka/52

(ESI/ A m
LD e M Gl sidnhydrous tetrahydrofuran was heated st reflux lemperalyre foro4
an- 1- hatisi Um mixietchyhd coneemndatdd onatasidugsd-vaclio raNeI@ﬁ)ss@I\Aed\ln(elthqm180] A

et et ARy Aot b e AP IRS HRARHY hRaAl L Be B g5 el ) 11
met han@bufsbtheh))coneentened éslatceude @sud@ranoepmmlddmomumhldheorhé@@raﬁhy 4 nmol )
was added, The resulti n% solution was, stirred for 45 m nutes at and

t hen C(t)‘Pl&@r/P mateanal Hydichiosaetkrng) Kxgive dhe W\%C‘PFBEPW&&&%\/&M%{WQ“%& %’y
revers P |1t f t f t0 95%
acet oni frl e?qdr];I Ar\/\%;{):rH Nlﬂgih [fd\ﬁ’%?@ écg?wa?d% Q @4826% g@éa? J0| F7((?658

1.9 mmaH), 34&3\5&(02@5 74@61) MHED) (B 2H) 3476, 7B(—H).J Z4H221l’c|6 (RMS2H) , 2. 29
(s, 3H) (s, z(s 3H), 3.39-3.43 (m 2H), 3.44-3.48 (m 2H),
3. 50- E?@“%' ﬁj%ﬂ) '\%6 60 (m 6H), 3.83-3.85 (m 2H), 7.26-7.28 (d, J =
8.2 Hz, 2H), 7.5Z-chlorb0 - X - i iperdiivid-£ B28lond 00 Mz) 8

142. 4, 139.5, 129. 056764 71.0,
69.7, 69.5, 69.4, 69 1, 64 1, 63 0, 60.% 58.0, 51.3, 31.3, 22.7, 20.5;
LRVS. (ESI/ APCl ) mz 345 [M Exanp®e 19

3-(di chl oroam no) - N- ( 2- net hoxyet hyl ) - l\l\lbaf

-tri met hyl but an- 1- am ni um
chloride (Conpound 38-43) 1. Br CH2CH20 -cl Cbz. 2. Ag20; HC\
Cbz. N2N+OH2, 1 0% Pd/C/ \ tBuOCl, MeOKy / /\ Cl

[00239] A solution of 1-(2-hydroxyethyl)-3,3-dimethylpiperazine-2,5-dione (300 mg,
1.61 mmol) in methanol (3 ml) was cooled to 0 °C. tert-Butylhypochlorite (272 ul, 2.4
mmol) was added. The resulting solution was stirred for 35 minutes, and then
concentrated under reduced pressure. The crude material was purified by column
chromatography, eluting the desired product from silica gel with a gradient of 1 to 10 %
methanol in dichloromethane to give the title compound as a white solid (284 mg, 1.28
mmol, 80%). 'H NMR (DO, 400 MHz) & 1.67 (s, 6H), 2.26-2.28 (t, J = 5.0 Hz, 1H),
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3- (((benzyl oxy) car bonyl ) am no) - N- (2- met hoxyet hyl )-N, N, 3-tri net hyl but an- 1- am
infium chloride Cl- Cbz /\ [00181] A m xture of benzyl

4- (di met hbDanis)s22- et hyl but an- 2-yl car bamat e (from exarpiras?01105¢64 3. 8
mol ) and 2-bronoet hyl nethyl ether (1 g, 7.2 nmml) was stirred for 5 hours
at 50 C. The crude reaction m xture was concentrated under reduced pressure
to a white solid, which was washed wi th hexanes. The solid was dissolved in
4 m. of water and treated with 437 ng of Ag20 (1.9 rrm)l) The resul tant

st urr Y sa®bl 11,00 sfcpriz 38 \Tiarue- 890 (BNe -0k, vA, 4. SIRYEIHPYRM trati on
through a pad 0, washing wth water. e aqueous sol ution was

aci di fl(58|/19\P£3H1) IB/ZN??HCHM +Hil't ered through a 0.45 micron filter, and
concentrated to 1.26 g of a clear il. 1H NMR (D20, 400 MHz) 8 1.18
(s, 6H, 2.05 (br m 2H), 2.86 (s%@i? 3.2 (m 2H), 3.25 (s, 3H),
3.30 (br s, 2HphloB-852((l2-(Z(2-Bidthoxyedxymthexy)&Hyl)sulfoBPh&h@e-5(Fn 5H) ; LRVS
(ESI/APCI) mz 323 [M dimethylimidazolidine-2,4-dione

3-am no- N- (2- met hoxyet hyl ) - N, N, &eémpogidngdlng an- 1- ami ni um chl ori de H2NN /\
[ 00182] Under a nitrogen at rmsphere pal | adi um on car bon (10% 280 ng) was
added toja sol ution of j%\L O(CHAHO)

3- (((beNzyroxylcarBonyty agi nods NT2smet

trineth tanlarn'niumchlo (1.3 g, 35rrm)l) iﬂ {”f)’msthanol
The fl ask was degassed and pl aced under a hydrogen at rmsphere stirring for
18 hours at room WO 2012/ 054521PCT/ US2011/ 056764 tenperature. The

suspensi on was fllterecbthrough a pad of Celite(r) shi ng wi t h nmet hanol ,

and the #.pdHcpat e was & Nty at ed undepcMeduced pcn g ve about 835
my of acrear oft. 1 f‘r[s%g\;goo MZ) 8 1.15 (s 1@8?1 92 (m 2H),
3.06 (s, 6H), 330(5 343(m2H) 349381( 3.79-3.80
(m 2H); LRMS (ESI T
3- (di chl or oanm no) -~ et N T
chloride 01. /\ C [00183] A soI ut oon of
3-am no- N- (2- met hoxyet hyl ) - N, N, 3- trJLmat hyl but an- 1- am ni um chl ori de (830 ny,
3.5 mol) in nethanol (14 m) V\B.é" od\etht3sH 0 C. tertButyl hypochlorite (984
[il, 2.5 mmol) was added. The res g solution was stirred for 45 m nutes
at 0 C and then concentrated under reduced pressure. The residue was

purifi @obmo]r eV@é%@ld)(@a@ Qd)lgfbrpbﬁSS(Efﬁddlﬁw I£2h5 arbpaitaghidiehuting from
a C18 colum with a radlent of 5 to 95% CH3 in water (wth 0.01% acetic

aci d) WBGEWU@t*M@tWQa@f 14 &174drme)) |premqeﬂ|raa QQ§20bedlwb|nmqﬂ§itI®ai Patents, 6H),

2 15-2 0 49-3.51
(- 2b) oyedlordtgod #0 pproDoog At bl o bARRLA 59947 1 TRl o, "5

62. 9, @G2tBan@@nd,10600m8,cbWater B&s addédl 28.5511 4f SN NAOHB 1T Be eki2ri@gl iceRdgh

gggl g,[é\g\,CI Jemvga g]th%jmgtﬁﬁegﬁlﬁ?@éawgﬂé? gv&lrm(;wcp?m temperature, and stirred for

2,5, 8, ¥8,Hdird. 7 C3Rcrradbd RardehBrc 3Bidk®B ) d4rd $0 niiSobRate? were 6Bdé8and, 74, 77,
80 83,86, 89, 92,95,98,101, 104, 107,110, 113 1161:119 122,125,128, 131, 134-
pent at dne EsyHRRlcAARsWAS ¢ @ﬁﬂﬁﬁﬁ%fﬁéﬁds@ abpyy haljof o Qagmahwqrgmé\b@@@p% 05,27?;1
50 5. oty precshatet g dibofldion srefyad odibely af abfacyhdy Bt D TS, "1aa:
pent at éemaorg arqumaomm@@ wdsiexteadied wahzaéméame@m famadhe or@ar[i@twen]/vas

Al oHALSS 698G et RRT aob B4 ARHF BRI BEY, The VRIS pa iR, (s

m). Tarithevet sasdmm@unfat@ anﬁcecmceaddeeﬂ @ anlHeeusd, sMith ves c@fntﬁ@éﬂ wWith
hydr oxi The conbi ned mi xt ure |s

o o i ptseIPhalea maiRtioh (i e o oS A OGO (13 G, 10U Firaolagarar i MR e
over a ('?‘Re Uho@%ﬂﬂdmﬁ'??ﬂ H‘F?FU' @y Pi&X‘iH 8 4?&3’5@#@@1?%?(@6?#1? egnal 4

hours. Fixturei's pouredlnt0|cewa ) an ctéed wth

di chl oBofe{thé&né. O Hhel Hr §03i ( cbr Bayidy; LIFH’\AMEBHAP@I)tIWZS‘BSQJH\AHdﬂl] sodi um chl ori de
sol ution, ang | f. h . dn vga &ez{’rgved i n vacuo
to glvethe . - 1-thi gean-13imidazolidine-
2581114172023262932353841444750535659626568717477
80, 83,86, 89, 92,095,098, 101, 104, 107,

110, 113, 116, 119, 122, 125, 128, 131, 134- pent at et racont aoxal37-t hi al4ln- 140-yl)c
ar bamat e 132

-am ni um




[00185] To a solution of benzyl 4-nercapto-2-nethyl butan-2-yl carbanate
(fromexanple 1, 683 ng, 1.7 mol) in N, Ndinmethylformamde (10 m) is
added ceswomraskomate (757 ng, 2.3 nmol) and PCT/US2011/056764
2,5,8,11, 14, 17, 20, 23, 26, 29, 32, 35, 38, 41, 44, 47, 50, 53, 56, 59, 62, 65, 68, 71, 74, 77,
80, 83, 86, 89,92, 95,98, 101, 104, 107, 110, 113, 116, 119, 122, 125, 128, 131, 134-
pent at et racont aoxal36n- 136- y14- net hyl benzene- 1-sul fonate (5.20 g, 2.4
mol ). The solution is heated to 60C for 2 hours, then 70C for 16 hours,
and cooled to roomtenperature. e rri xture is concentrated in vacuo. The
residue is dissolved in 50 Ml 5% extracted with ethyl acetate,
dried on MgJSO™4, and concentr at |N’\)~a,cg e residue is purified by flash
chromat ography (10%to 60% et h et at e%/\(gexanes) to give the title
conpound. benzyl N-[2-methyl-4- (205, 8,11

, 14,17, 20, 23, 26, 29, 32, 35, 38 41 44, 47,50, 53, 56, 59 62, 65 68, 71, 74, 77, 80, 83, 86
, VWOlL00241 ] o shes 8 1rigttire ab 81 2aer6aptpethyl)-5,5-dimethylimidazolidine-2,4-dione (2 g,
89, 92, 99.@8nidLardddediOrh. éa%@ari‘a%% f@@@?l%a néh%% 1@55%#@0%/%134-
pent at et racont aoxal36ne- 136-su ut an- -yl Tcarbamate Cbz HN O O
[ 00186 dimethglfenmarmidefwascagddd [R-[2 ](Zanetiaphyelthoxy ethoxy)ethoxylethoxy] p-
2 °n Hiudflestltofe 378, FR8 WM. i Aebuftdnt Hhixtlte Was Qirred SerfignPst ibm’ 77
89, 9§ Q@rﬂﬁ&ahﬂé fhes, chdéedttted 13 vadim tgé@véa&r%c%rehfiﬂxel%éctﬁﬁ?@eumm(ﬁby ac?ng a
oxal37-thi al4dln-14 car banat . 1.3 Mo I n dichloronethane (1
1 5 COMEHEATOGAOUAPRY ARl er SN Ae gew@,j (K6 e 8B emol ) i s
added o3l ution
s i 1 Grospegre P S06 A oRE ) AR (CDRY, OGN DR G S 2B at e
NaHCOB (t, dace8 Wizt BH),GD83R.86aft ut-a6.€dH NAET ), 3B ( edSHh AE07 (amH)s3.64-

58”88&%@% e P63 7a achioey 20 2efblen s T ERBIm 2 ss 7Ry (1%

136- [ ( 3-|m no- 3- met hyl but ane) sul f onv11-

2,5,8,11,14 17, 20, 23, 26, 29, 32, 35, 38, 41, 44, 47, 50, 53, 56, 59, 62, 65, 68, 71, 74, 77,
80, 83, aB(2-((Bd2d2-raethaxyetaaxyiethoxyethvisUifany ) ethy1a.o-dimethylimidarelidine-2144 -

pent at et r acont aoxal36ne , 1 s\ O s46 09,0[1@0187] A sol ution of benzyl

N-[ 2- net hy1- 4-

(2,5,8,11, 14, 17, 20, 23, 26, 29, 32, 38 41, 44, 47, 50, 53, 56, 59, 62, 65, 68, 71,
74,77, 80, 83 86

89, 92, 95, 98, 101, 104, 107, 110, 1%&%@ 122,125,128, 131, 134-

pent at et racont aoxal36ne- 136- su | ) butlan-3#yl ] carbamate (2.28 g, 1.0

mmol ) is dissolved in nethanol is purged with nitrogen. Palladium
on car 00/ i _under a hydrogen
(1.3 a?m)s er Z%%%oﬁ@”s@sﬁﬁgﬁ%tﬂﬁg F% ﬁlgggqqsth%gr¢1oﬁﬂgfs filtered through
a 0.45 yl)mpatq{lda’ter aﬂLwon@& By, érteemimadl} iar5 mdnaf forimeic 2cldwa®added adidaaint r at ed
in vacu used, wi t hout furq&her Eurlflc

The
136- 1[ of (1d1 ﬂm%tp@aﬂt{ ﬁ&ﬁ; ag_uegy%pyq)@ggﬂglegqﬁl e)ﬂg}q Qrmic amg JI'he reaction was

2,3, 8, %ﬁrré&o%rn?&ut%@ré’&n@&n ératre3Phd Softfiodt vaabomdePated.ih vabizo Ryive, 74, 77,
80, 83,86, 89,92, 95,098,101, 104, 107,110,113, 116, 119, 122, 125, 128, 131, 134-
pent at @4 866 AR diggshwhich wes porifighbysolupohisretoorassyé412 Gomed)ansl

2 5. 5, 110E7oF gk egar BL0%% 3 QL Uechs BTV 80 CRMEIOL 0% o NUR(EERo74 77,

80, 83, 860 M9z)9R 194, 986HQ33®63170(7 M@ZJHz? 21‘[1)53 BQQSBH) 320-358, (A3 UH) 34-

pent at et r acont aoxa136ne:§t i n_net hanol é O mM) is cooled to
0 C t et Ay S6ONPErT %903%59&2 12H 24@ R8I, A5 Ride dS.dropL iR over 10
m nut e3esARBCHhR/SPAfN QrHjrs stirred for 1 hour. The solution is

concentrat ed |n vacuo and the reS| due is purlfl ed by preparatory high
pressure |iquld Bt((h 3 byl sutfoaylethh) ol titl e
conpound. Exanpl e 12

3- (di chl oroam no) - N-(2-(he
met hyl benzenesul f onat e

dimstowinida |(_:i| Ci¢ -dione t hyl but an- 1- ami ni um 4-
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(Conpound 38-135) TsCl HOC)/\/\/pyridine > -03S t BuCC

<. ... T ) e e I A "/ 11.- H2 N /\ -03S

Cl NX/ N+O/WO 2012/05422 2- ( hexyl oxy) et hyl 4- et hyl benzenes e arsanig/ 03664
R O N .".."........ L T A W A [00189] A mi xture

of 2-n-(hexyl oxy)ethanol (4.0 g, 27 mml) and pyridi ne (anhydrous, 4.3 g,
55 mmol ) was cooled to O Cwith an external ice bath. To the sol ution was
added tosylchloride (5.2 g, 27 mmol) followed by 5 nL of dichl oronethane
and the resultant m xture was stiged for 4 hours at 0 C and 2 hours at
roomtenperature. The m xture magﬂgiluteg wi th toluene and washed
successively twice with 1 N HEl™ NANONgcesW t h\bri ne. The organic fraction
was dried over sodiumsulfate dﬁﬁ—§pncent under reduced pressure to
8.4 g of clear liquid. 1H NVWR (400 WHz, 0) 830.88-0.91(m 3H, WO
2012/ 054521PCT/ US2011/ 056764 1.25-1.31(n} 6@? 1.48-1.52 (m ZFR, 2.46 (s,
3H), 3[89243]140A gplutigr 0f 37212~ (2 (g medhayetnpxgetoey)sihy!)sulipgyliety)Om- 2H)

7. 14 7 fiektimiazBidiné4-dithe (9% 52 Finédin derfaririo Awad Bfied 5/ AP
3- (( ( bé@z kB daypmehidriia 6 18oyl; N4caminedwwasagdast hihg raguling-sotutiontwad but an- 1

-am ni 2 I | f 0 A m

G AT RS RSBt oyttt ik o bt Be g, PR B e g

2-( hexyﬂ;\mwale/gé?/;burﬁ%regﬂwwdgﬂnmmgaﬂobmmyee(uljng fiem §ili_@? gebhith aasadient r eg
over ni at . : e crude reaction mxture was purifje reverse phase
LG Pl BT 174 TBIRAROCOS PG R i 0P Ack G0l 5Tk Ol HIMBLELR: AROwat o
(with 9 ti [ 0 g .29, f ' £l Vi 1H NWR
(400 MU0 LSS o ol Pad Sty § oz 2yl SUASTIAGIFg5SE (or
m 2H) 3.88 R95.2Hz, 2H), 4820805 ¢m, BH). LRSS TESI/APQImmn/2401 [M+39]"(br m 2H),
3.36-3.39 (t, J=6.5Hz, 2H), 3.67 (br S| , 4.97 (br s, 2H), 7.26-7.28 (d,
J= 8.1Hz, 2H), 7.30-7.37 (m 5H), = . (d, J= 8.1Hz, 2H). LRM5
(ESI/APCl) m 3-cBR53o{1MeL((2-(2-(2-hydroxyethoxy)ethoxy)ethyl)sulfonyl)ethyl)-4,4-

3-am no- N- ( 2- (hexyl oxy) et hyl hirﬁ'eﬂNyéntdaﬂzBﬁdih—)d— an-1-am ni um 4-

net hyl benzenesul fonate -03S H 28,mypoliR§581do)Under a nitrogen at nosphere,
10% pal | adi um on carbon (200 ng) was added to a sol ution of

3- (((benzyl oxy) cartfonyP} ankmoeN- 62-hexyl oxymethyl)- NN _3x

t ri met hyl but an- 1- ami niwm 4- met hy] enesulfonate (0495 g, 1.7 mol) in 7
mL of nethanol. The fllask was degassed and pl aced under a hydrogen

at nosphere, stirring for 18 hours at roomtenperature. The suspensi on was
filtered through a pad of cglite, maghhmgwmjtﬁ\nethanokm,and the filtrate
was concentrated unEbL_Led essture—to gNve 728=ng™*6f—el ear vi scous oi
(quantitative yield). 1H NMR (400 WHz, D20) 0.75- 78(t, J= 6.4Hz, 3H),
1.09 (s, 6H), 1.7-1.26 (m 6H), 1.47-1.51 (m 2H), 1.80-1.84 (m 2H), 2.30
(s, 3H), 3.03 (s, 6H), 3.36-3.40 (m 2Hp, 3.44-3.48 gng 4H), 3.81 (br s,
2H), WD 2012/ 054524RETLLS2051 BFB764 A ~_ o TeO(ERCRON e

o o
A —~ mCPBA A /\/02
W NS pem_ AN NS
/\ 0TN\—0 0TN\-0
\/\o/ \/\o/

tBuOCl, MeOH 0O,
Cl\N)LN/\/S
» \/\
0\-0,

\/\/
O

2-((2-methyl-2-nitropropyl)amino)ethanol
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7.27-7.28 (d, J= 8.1Hz, 2H), 7.58-7.60 (d, J= 8.1Hz, 2H). LRM5 (ESI/APCl)
mz 259 [M 3-(dichloroam no)-N(2-(hexyloxy)ethyl)-N, N, 3-tri

met hvl butwio-20t2z20%452mi um 4-  net hyl benzenesul fonate - 03®CTIUSLo1M/084764
[00192] A solution of

3-am no- N- (2- (hexyl oxy) et hyl)-N, N, 3-tri net hyl but an- 1-am ni um

4- met hyl benzenesul fonate (722 ng, 1.7 nmol) in nethanol (6 nl) was cool ed
to O C. tert-Butyl hypochlorite (472 ul, 4.2 mmvol) was added. The resulting

solution was stirred for 60 m nu4gs, Ban concentrated under reduced
pressure. The crude material was P I ed by preparative high pressure

| i qui d chromat ograpy on a C18 col , eluting the desired product with a
gradi e

5 - 95 % acetonitrile | 019 acet i
355 ng'f{’ﬂﬂa‘"mmaSé'magﬁﬁefﬂ@t&'%éﬂ%ﬁaﬁaaww od2RiBmebanfonteiiathrde ot
J &1Il'|21,245ﬁﬂ)n,ol lwa&ar 21 rﬁmlnabbpro@aﬂ@ Q$m|§hﬂas éd&ﬁ)‘&l\ﬁlQaOH D uL,
221225(m Hlt éi m6H) 3.87 (br
s, 2H) 0-7 mmo}) tphowed by the Slowd'mq) of §7% Oﬁealééhy@e@%ﬁl%ThQH) 13C NWVR

(1% "ot bisPor S g ot Sl g e T

mz 320 [ M HOEXHEmpiMixtar® was successively washed with ether and ethyl acetate, then the

Vit 2 Dk bR e BN 3o SR 8; BRI ", ' e

G - A with\di€hloromethane. The combined organic fractions were concentrated under
3- Mbenzyl oxy) car bonyl ) am no) - N- ( 2- but oxyet hyl ) - N, N, 3-tri et hvl but ?

am ni uReUAEsrRraasure go gNRXE-4 angfra pale yellgw anﬂd) "H'NMR (CDCI3, 400 MHz
1.60 (s, 6H), 2.79-2.82 (t, J=5.1 Hz , 2H), 3.04 (s, 2H), 3.60-3.62 (t, J= 5.1Hz, 2H).
LRMS (ESI/APCI) m/z 163 [M + H]".
2-((2-amino-2-methylpropyl)amino)ethanol
H,N HN™ ~—OH

n-1-
o

[00245] To a solution of 2-((2-methyl-2-nitropropyl)amino)ethanol (9.7 g, 60 mmol) in

Methanol (65 ml) was added a slurry of 50% Raney Nickel ® in H,O (3 ml). The vessel
was pressurized with Hx (450 psi) and the suspension stirred for 48 h. The mixture was
filtered through Celite ® and concentrated in vacuo to give 7.4 g of a crude liquid, which
was used directly in the next step without purification. LRMS (ESI/APCI) m/z133 [M +

H]*.

1-(2-hydroxyethyl)-4.4-dimethylimidazolidin-2-one
0

A

HN™ N~ ~—OH

[00246] A mixture of urea (5.4 g, 91 mmol) and 2-((2-amino-2-
methylpropyl)amino)ethanol (12 g, 91 mmol) was heated in a 200 °C sand bath for
approximately 45 min until ammonia evolution had ceased. The crude mixture was
purified by column chromatography, eluting from silica gel with a gradient of 0-10 %
methanol in dichloromethane to give 6.0g of a white solid. 'H NMR (CDCls, 400 MHz) &
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/\ WD 2012/ 054521PCT/ US2011/ 056764 [00193] A mi xture of benzyl

(4- (di met hyl am no) - 2- et hyl but an- 2-yl ) carbamate (500 ng, 1.9 nmol,

pr epar at iwo 20essui2bed i n previous experinent) and 2- ( chiporamstényloye7a4 but yl
ether (517 ng, 3.8 mml) was stirred overnight at 75 C. An additi onal
portion of 2- (chloroethyl)-n-butyl ether (517 ng, 3.8 mmol) was added and
the mxture stirred for 24 hours at 80 C. The resultant white precipitate
was collected on a glass fritted filter and washed with ether to give 388
9@4&‘; a, dﬁ“{st %Hzoé bl ( é@—?@slzbgh%bb"ﬁ (1425226)"?1) 3'@09)715(qodﬁ362@+z8%H§5t4 09- _(m
oH), 2408 b, ab@{fmmﬁzr@ 31’3br08 1(r§,L%M)S (ESIZARQ!) 2wz(180 [H) HI3. 30- 3. 34 (t, J=

Hz, 2H), 3.48- 7.17(s, 1H),
7.31- ?D 36 (m 5HF méth W stiroriis: (s, 1H

3-am no- N-( 2- butoxyethyl) N, N, 3 tI’IOTEthy| butan-1-am niumchloride xc I- N
+C H2N / \ [00194] Under a mtro&éh gr\rrgophere 10% pd/ C (100 ng) was
added to a sol ution of N Ms

3- (((benzyl oxy) car bonyl ) am no) - Ny()ﬂgf/but oxyethyl)-N, N, 3-tri net hyl but an- 1- am
niumchloride (0.38 g, 0.95 nmmol) in 4 nL of nethanol. The flask was
degass ¢a0247q pTcaaesdIu]ndd@f 1a(2dero>g@rmdl-41ﬁsdjheﬁmﬁlinﬂdazdidmg2 foe (28 hdAurs at
room t enper at ensi.on ' t red through .a pad of celite
waohi ngVRP) ANHheS HbBE BIRE #h 4 b a0 ik SEatrantite BaPimehafE ase

pr essugde@ nistbanculiony dh'iorldee(GVB MILSﬂQlﬂ@m@I |Ttﬁeﬂtb%l¢t|blﬁ Was\@rnéd%lttﬂdomlH NVR
(400 MHz, D20) 8 0.78-. , 1.22-

(sext, tgmperaturggor %Q—I?OU@ H@nldllzt)tectmthém th&dlcﬁlogmewemﬁ waghed t(vg:e 6H) ,
3.36-3 (

LRVE | I«é\é@/ ?dT')1 N%@%rﬁ\ffﬁ:e With Brire. G2 dtganiéMactin Sz dWr sBhiugt) ;

N- (2- blsutﬁatfzétﬂdyﬂmcsntrdﬁedhnwowdcr@MPgN tBe debined pyadvgt aswhitesolid.ui chl ori de

C1 4 NRTEBoL oo St d ks 63D 4 Ve B 28, 32348 2). 354850 57 arpa 2
(10 m )2%!’)’34536003@@ 405 6¢ amH) pyRME (rr_esmwl Wh/z 287 IMef)). and tosyl chloride

(260 ng, 1.36 mml|) vere added The sol utlon nas vvarrred to roomtenperature
over ni ght and =‘---‘-r-"-h‘t Aexaididagelidingsyhgibylhgthangihieated by fl ash
chromat ogr aphy (50% - 100% et hyl acejate in hexanes) to afford the titled
conpound as WD 2012/ 054521PCT/ US2011/ 056764 a clear 011 (218.4 ng, 0.6060
mmol, 50% . 1H NVR (CDCl 3, 400 MHR) R™2x3&Acs, 3H), 3.4-3.9 (m 16H),
4.0-4.2 (m 1H), 7.27 (dd, J=0.8, 88 Hz, 2H), 7.71 (dd, J=1.6, 6.8 Hz,
2H); LRVS (ESI/APCI) mz 361 [M. Benzyl

4-((1, t AN A but an- 2-

vlcarb nat4e:bq 01\3(B \E]lo [O%?gdé%d@g@g@ﬁﬂﬁg%&M&%O%mZT Wéﬂwi

4- mer c aprtbaresuiongledGtag.- 16 yineel) inadthmé emmgrqv@ No-gis®sethytisirnamide was

Nty sonaoy pbAIeR dfodduidie)a 08 AT il rdadflin was sirred {518 9%, 0. 6060

mol ) and mﬁmremasardmeattrated%& reBidu@.ufnder ratiickd piéesuselwiiclowagas heated to
60C for 15 h dto rocg t%g%)e atur_?, concentrat ed in vacuo, and
Phe 1 oexlinaan i - 18T Aeb it o maRae . The STITC SHGH %1 nact ot e
?Eg??i%léﬁéhﬁézté@Dﬁd%ﬂ%dhbéédngréemﬁvéﬁ cPudd RRF oiPvhich QAN Ffic¥Dy: LRVE

4- ((1, 4:omrr1r®cfﬂr@meé@g<ra§bm%mfwﬁ sHlicaraal Wjthsugragient pf 0-ted 1% Inrthamol 2n

o (L B G omBR e foile Aot LA iR sdii, bR 4dt Pl 8 S5

met hy| lguf) an 38y, 3Hy, taalmw(ﬁﬁctﬁg H”ﬂTQH) 3@4@42;@ 23(35-3BB (1as 6:9¢{zedHj0 0 C
and 77% 4- chl OI‘OB)erOXé enzoi c_aci d %260 nlﬁ 6 nmol ) was added in small
porti ot/ (Bhé: 46):UtRY WA&Q'}F%@ oMz I)urs warned to roomtenperature,
concentrated in vac i chr omat ogr aphy
(30% - 100% et hyl acup2%%é beth conpound as a
clear oil (120.8 ng, 0.255 nmol, 42% over two steps). 1H NVR (CDClI 3, 400
MHz) 8 1.36 (s, 6H), 2.2-2.3 (m 2H), 3.11-3.13 (m 2H), 3.41 (dd, J=9.2,
15.2 Hz, 1H), 3.6-4.0 (m 15H), 4.1-4.2 (m 1H), 4.8 (s, 1H), 5.06 (s, 2H),
7.3-7.4 (m 5H); LRVS (ESI/APCI) mz 496 [ M+Na]t

4-((1, 4,7, 10- Tetraoxacycl ododecan- 2-yl ) net hyl sul fonyl ) - 2- met hyl but an- 2-am n
e WO 2012/ 054521PCT/ US2011/ 056764 362N / - -\




00 li(' 0) 0 0 [00198] A solution of benzyl

4-((1,4,7,10-tetraoxacycl ododecan- 2-yl ) net hyl sul fonyl) - 2-

met hyl butwo-28tyi5¢exn bamat e (120.8 ny, 0.255 mmol) in net iremalS2qii/ond7p4 was put
under N2, and 10% pal | adi um on carbon (30 ng) was added. The vessel was
purged with hydrdrogen (1.3 atnospheres) and the suspension stirred for 3.5
hours. The suspension was filtered through a polytetrafluoroethylene filter
(0.45 unm), and the filtrate concentrated in vacuo to give the title
compound as a clear oil (quantative); LRMS (ESI/APCI) mz 340 [M.

4-((1, 4,7, 10- Tetraoxacycl ododecan- Zj:kyl ) met hyl sul f onyl ) - N, N-di chl or o- 2- net hy
| butan-2- amine /--\ 0 li(' ) G® ONJ ™“—$H[00199] A solution of
4-((1,4,7,10-tetraoxacycl ododecan-2=yl ) net hyl sul f onyl) - 2-

met hyl but an-2-am ne (0.255 mml) in nethanol (2 mM) was cooled to 0 C, and
t er t bujeddnapochsd ardole(o €Y) sdiutiéh 67 SHpTh Y-diartiagdeeskdihaibidn-1THIRste@l ut i on
was stirred for 15 mnutes, concentrated in vacuo, and the residue purified

by fl asgthasnetkigaieddbapyO Mypobin 160% et Mgithacet are 7 imhot Wabe) Wapaddedrd t he
titl Al nraldd

st eps) 2 TR ROKE0E TS0 Ry o Pyl s retfByec g thd Ry R Afid 05
2H), 3idwafide rded.i@mpétt@etnd ditded Br 28 hpurs. LahcgntratedH)|, (13.MEL)3wvE8s (m
15H), 4. . 13C NWVR (CD30D, 100 Mdz). 8 22.2, .22.4. 30.9 49 .4 54.7,
0. . 56084 %hg iR st Siom 385 poncamiEd a5ty 7 4€ Bripal (ke iy 1 -
408 [ MextrExtaamiith dthyl &emitbeThe oﬁﬁgnic layer was washed with a brine solution, dried
2-(2-(3-(di chl oroam no) - 3- et hyl but yl sul f onyl ) et hoxy) et.hanesul f oni ¢ aci d

( Conpo@¥ar S¥ligm)sulfqis, apd soosamtaledio giked14 A &7en ligyig. . RAVRERC 0N SH
OH Cs2648,) & 1.29VE, e Qt89-1.450% - Ne H1: 11566 2TEA & L2 6. KA oH) DVB4 02
2H), 3.36-3.340 (t, J= 7.2 Hz, 2H), 4.94 (br s, 1H); LRMS (ESI/APCI) m/z 175 [M + HJ".
4.4-dimethyl-1-(2,5,8-trioxa-11-thiatridecan-13-yl)imidazolidin-2-one
0
HN N7 S

N\
@]
/\/o\/\o

[00250] To a solution of 1-(2-mercaptoethyl)-4,4-dimethylimidazolidin-2-one (1.29,

—

6.9mmol) and [2-[2-(2-methoxyethoxy)ethoxy)ethoxy]ethoxy] p-toluenesulfonate (2.4 g,
7.6 mmol) in anhydrous N,N-dimethylformamide (14mL) was added cesium carbonate
(1.3 g, 4.1 mmol) and the reaction was stirred for 20 hours at room temperature. The
crude reaction mixture was concentrated under reduced pressure to give a semisolid
residue, which was then extracted with ethyl acetate. The ethyl acetate was filtered to
remove insoluble material and concentrated to a red oil, which was purified by column
chromatography, eluting from silica gel with a gradient of 2 to 12 % methanol in
dichloromethane to give 1.4 g of a pale-tan colored liquid. 'H NMR (CDClgs, 400 MHz) &
1.31 (s, 6H), 2.71-2.77 (m, 4H), 3.24 (s, 2H), 3.38-3.42 (m, 5H), 3.54-3.57 (m, 2H),
3.64-3.68 (m, 8H), 4.37 (br s, 1H); LRMS (ESI/APCI) m/z 321 [M + HJ".
1-(2-((2-(2-(2-hydroxyethoxy)ethoxy)ethyl)sulfonyl)ethyl)-4.4-dimethylimidazolidin-2-one
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t-Bu OC IC 1 NSG3H Cl 00 Benzyl 4-nercapto-2-nethyl butan-2-yl carbamate Cbz
SH [ 00200] S-3-(Benzyl oxycar bonyl am no) - 3- net hyl butyl et hanet hi oate (3. 00

g, 10.2 mwol2p1vess2di ssol ved into nmethanol (100 nl). Sodipamiusganozdérde
solution (5 N, 6.1 nL, 30.6 mml) was added to the solution in one portion
and stirred at roomtenperature for 1 hour. Thin-layer chromatography (40 %
ethyl acetate in hexanes) analysis of reaction mxture indicated all the
starting material was consuned. The organic solvent was renoved and the
resul ting aqueous solution was nmade acidic (-pH5) with 1 N HC, while
cooled in an ice bath. The dg ueous cguspensi on was extracted with et hyl

acetate (2 x 100 nm) and Hrkne 8O d organl c layer washed with water (50
m.) and brine (50 ni), /ég—/over an My504, filtered and
concentrated to a pale yell oi I (2. 83 g, quémf\ .. The material was used

W thout further purification. 1H NVR (CDCl 3, 400 ): 8 1.29 (s, 6H), 2.02

(m  2HJ0025148- 2o & dord 02°G7|)30|13L0&3)f(41,4 ditfethiyl-1-22b,8-BiokE- (1t thisd@déran2ty-, 4. 63
ESI/APCI) mz 316

[wtyﬁﬁ%m@r{é@(@ DAl Mol & siohorhsthanaar b basaaded o ar bamat o
Cbz. NOgh U?‘@pérb nligfézé/clld {*77%@@8@8%:% th@%é&fﬁbﬁWe{scﬁfn%%F ¢ h@%r a8 9,

10.2 mmol ) fro previ ous reaction was di ssolved | nto di nethylfornmani de
(60 mLY. Q:é@&mdﬂutad pithatiehlgrensshane andyaished paica withiol N Na@Hzangeenden one

DO - e rulrEn IRE el eyt Y Brisd BRER Sy s Badduated o.aclegr i 11

sept umoiinahd pgrificalisy (yolsltnnrdmdnato@ébr@ endiey front sitige gehwito aghadienfoir1 6 WO

oIy 9d0i% TbRRRIan TN ORtaNewe e DREsbel SPRh B h NIBHEDEIE 488 i) “and

vater (mi-nd. 32YQ%H BRIV, ARPas %3@4@ qu P58 7C(rh P 3'62s3 yashed
Y% IF o

with bri ne (2 x e organl c layer ied over a drous MySHA,
filter dan, ahigl &6@697& (taﬂ=e6 21 ldz,a22Hy)e BIAA3. .84 (1, J¥Hi33 ttzu@H),ot. 86 erss, ussdLRMShout

purifi /0). LRVS (ESI/APCI) mz 342 [MH]. S-Benzyl

N14- ( 1%%%‘/%{&9@ %Zg%f?‘?@;rﬁ et hoxy] et hyl | sul fanyl) - 2- et hyl but an- 2-yl ] car bama
te Cbz .N H 03- ohloro1 (2-({2- (2 (2-Bydroxyethoky)ethoxylethyl)sulfon@iethyIP@201] To an ice
cool ed sol ution of benzyl 4- [{@&néikvivvidesi@hi®oayg et hyl t hi o) - 2-

met hyl but an- 2-yl carbamate (2023 g, 6.53 mol) and triethylam ne (1.28 ni,
9.14 mol) dissolved in ghy/tLrous doghl or onet hane (50 nL, 0.13 M was added
mesyl chloride (0.66 ni, M9 Nn/"rﬁzysq/e\ 15 mnutes. The cooling bath was
renoved and the reaction tirred at gosmggenperature for 1 hour.

Thi n-l ayer chronat ography anal ysis (40 % et hylNacet ate/ hexanes) i ndi cated

the reaction was conplete. The reaction nmixture w&S concentrated to a white
r esi dugoe2s2]r edlissktibued 1i(at((R-€2-(BLhydroryethexy) dFdxpiethydisdIfomtl ethyl B8,4A1.)

2 Sont AmeuoREaArdn 2y (B ol SanmEban msihgan b eeRookRlod Ly and -

concentsabedyIhmodhNeitel (2671 t10V39irhmoB whs Qﬂdé&ua!ﬂeaﬁe'sm%g sBmtr%n'Wéseéﬂr?éd Was
used wi thout” flurther purification. [00202] The crude benzyl

N44h( I{ darBQ min. h?fhﬁe&,u landiferoegncantieisd endefrpdusackpipssure. The crude matlerlal ;
(50 . Vo5l oV SRR ot fode o pluBof SR8 Bt I e

fl ask mnoethana nadro;alceomethanwtecgmﬂ 25131mgTdsfea d':léajsdnl \A}&isNMI(IB;_cD v4(10ri\/|&|z;f ubber
sept um_and heat e he suspensi on

concentrlatd (51 %28. WHE&%@ 2'14%.%4%&4& {8y 4l - %h%&«%@a %)t & hyl
acet at é11@§ éry), 3. F1-8 781 taqj_a@g thg 03 Bl WQG@L wid b, sy s@rpimis,62 x 100

mL) an enttated to 'a dar red esi due his residue was purlfled an
| SCO deDfMIda)t&‘) 061.9y81.8nbag, 6@ 54694, 68.7/5i6@5, Wt 58l 1t530h 50s9,My.a.R26 et hyl

acet at for s, then gradient to 100 % ethyl acetate for
10 m n:?nF{%\ES %é@ﬂgfjl 1@@W cetate for 5 mnutes. The conbined fractions

gave a yellow oil. 1HNI\/R(CDCI3 B . 8 1.32 (s, 6H, 1.9 (t, 2H),
2.33 (s, 3H), 2.50-2.58 é WD 2012/ 054521PCT/ US2011/ 056764
6.6 Hz, 2H), 3. dBChlpro-:( hmroxxebhyls?% iitetrameth}d@pemn 292 (6.6 Hz, 2H),

4.78 (br s, 1H), 5.05 (s, 2H), 7.30 - 7.39 (m 5H) . LRVS (ESI/APC) mz 400
[ MtH] .

2-121(3-11(benzyl oxy) car bonvl | am nol - 3- met hyl but ane) sul f onvl | et hoxvl et hane-
1-sulfonic acid O\ 00 c)/ O H 138



[ 00203] A prem xed solution of 88%formc acid (4.2 nL) and 30% hydrogen
peroxide (4.2 nlL) was added in one portion to a solution of S benzyl

N44- ({ 242W0 2012/054521 PCT/US2011/056764

(acetyl sul fanypet hoxy] et hyl | sul fany1l) - 2- net hyl but an- 2-yl ] carbamate (1.67 g,
4.2 mmol) in 88%formc acid (12 nL) to give an exotherm c reaction. The
reaction was cooled in a roomtenperature water bath and stirred at room
tenperature for 17 hours. The solvent was renoved to give a clear oil which
was di ssolved into water (10 Mkcorﬁ?bﬂ,ﬁ@gg@?n carbon (10 % 200 ng) was
added to the solution which imedi ately started to evol ved gas. The

reaction was Weated®to . rs, then,cooled and filtered through a
bed of Celite 0 and msﬁ%ﬁ%&h‘% ng/(iT%(m_ZOT%_)_.Théb N rat¥! was
concentrat ed 4,0 aa\.r\ite solid, 1. g (quantative). 1 MR (CDCI 3, 400
MHz): 8 1.31 (s, 2.10-2.18 (t, 2H), 3.17-3.25 (m 6H), 3.82-3.85 (m
4H), 5.13 (s, 2H), 7.28 - 7.38 (m 5H). LRVS (ESI/APCI) mz 436 [MH.

2- (2-(3-am no- 3- net hyl but yl sul fonyl ) et hoxy) et hanesul fonic acid /*\,,,,0SO
3H /\\ 00 [00204] 2-{2-[(3-{[(Benzyl oxy)carbonyl]am no}- 3-

met hyl but ane)su@‘iHe ¥yl ] et hoxybet hane- 1-sul fonic acid (150 g, 3.4 mol) was
di ssolved into n;ﬁ,jhanol (M/\a;td-l water . (3,,m) . LL&\S)OHV\B.S fl ushed

wi th nitrogen—for—5—# nuteg, and 10% paLfaﬁJ_LLmaon carponj (150 ng) was added
to the solution in one pOI‘tI%. The reaction m xturc€ Was degassed under
vacuum and flushed with hydrogen (3 x). The reaction s then stirred under
at nospheri c pressure w t2h((2nbethylednitdopldmd) amindiethathiobgen for 17 hours. The
suspension was filtered through a,\Pad Q#t%%gite 0 wetted with nethanol and
the solid was rinsed with nethan ( nd water (50 nL). The filtrate
was concentrated to give a white id (1.60 g, 88.5 %9. This material was
used without further purification. 1H NVMR (D20, 400 WHz): 8 1.32 (s, 6H),
2.06- [9Q233)12T0848piIRGHWSIOAf1gtDEBHE@INE (/5 (g, 12Mmmgl)1mtropropang (Hz.! 2H) ,

(oo, T80 TRy, whid 3o L PpdBosuafilior ) tudd aqdects Nonagh? (g g AR

(ESI / A4 mmict) d0@wedby1¢ slow addition of 37% aq formaldehyde (9.2 mL). The .
2 (2 (S e hor 8, hoLi R Y Uty e O SRRk B oM v

2- (2- (3f 3T Pt SrHeintliiaulad suddeaBiblyalA¥hey) withaimes dh @My adétate, (ferBthed, 2. 6
nmml) in a mxture of net hano&hcém n.) and water qﬁég)rg\bé%was cooled in an

i ce bathl was adiisiado abogy tewithcys NaOH 7 Taeasic)s axtractedéwigerti on
vVia Sy, e : [Welole [ tion. The
reacti yﬁm%ﬁ(f(@grroﬁgéﬁésﬁ deréogm?@%&%&rh'%ﬁ? gﬁsdﬁgstﬁ%%%,%ﬂtc ﬁ@‘lﬁé@g’r@gﬁf rated under
r educedequcesigressuro ty igaled! 7a4 whif taepaie lyeltbw Tidiig. S Bil NIl Rwe@D @i s408 Mekd) Bnt o

wat er and purified via reverse phase chronmato ra&hy on a Shimadzu Prep-LC
utilizildp (Rabbh /2 2EHR {tr 12 1 bt B 09R miEeHb BEDd ORI 2HEr act | ons
ver e coiRNS{Ed/APRI A2 188 W L+ vi ol et absorbance at 254 nm Fractions were
pool ed and concentrated via rotiovap with the water bath set at 25 C to give
a white solid, (0.78 g,2-8@-@anip-2-m4 aNinQOEthappl) : 8 1.31 (s, 6H),

2.09-2.14 (m 2H), 3.10 (t, 6.5 27 (m 2H), 3.41 (t, 10.8
Hz, 2H), 3.79 (t, 6.5 Hz, 2H), 3
22

240

3053'3

0.8 Hz, 2H). 13C NMR (D20, 100
MHz) 8 22.6, 30.2, 49.4, 50.4, 5272, 63.7, 65.9, 73.3. LRV (ESI/APCI) mz

370, 372 [M1-1]-. Exanple 16 Synt hesis of .
N, N- di $00%4R4d- 410 asoutiop-Gf &r (2 MRIBY D eRIIRAABYLTIethAPL (A% 4 gn{dg mpool)

met hyl s A M qﬁé’%&&ﬂ%ﬁ Z¥ i ;
4-(2}/(2{?@%@%%@%& oxy e%ﬁ%’i%oéf%ﬁg/ ?&P?%H}I/%el ?—Irr]rgzhoy@brm)arlhf-yl car bam
ate. @oesNVGE)WEHsur@d[Wilries[450opsi) and tel suspefisibestigred for 19 h. The

4-(2-(2=.(2- r.oxyet hox t ) I faonyl.)-2- th tan-2- ar bamat e
(155, S B0 VES UG, G BB PR it Al e ol ot e e
aci d (lg@iduhichass gistitdd @meraacsdimr(xedmatr, R0 @5 €)do ghantEytof atakshri n
vacuo, and the residue purified by flash chronat ography (30% >80% Et OAc in
hexanes) to afford the title conmpound as a clear oil (79.5 ng, 0.168 mol,
53% . 1H WD 2012/ 054521PCT/ US2011/ 056764 NMR (CDCI 3, 400 MHz) 8 1.18 (s,
9H), 1.27 (s, 6H), 2.17-2.20 (m 2H), 3.12-3.18 (m 4H), 3.46-3.49 (m 2H),
3.53-3.56 (m 2H), 3.60 (s, 4H), 3.89 (t, J=6.8 Hz, 2H), 5.01- 5.04 (m
3H), 7.3-7.4 (m 5H). LRVS (ESI/APEBY: 496 [ M+Na]t

4-(2-(2-(2-tert-But oxyet hoxy) et hoxy) et hyl sul fonyl) - 2- et hyl but an- 2- am ne.
Qoo |;-\\ 00 [00207] A solution of benzyl

4-(2-(2-(2-tert-but oxyet hoxy) et hoxy) et hyl sul fonyl) - 2-

nmet hyl but an- 2-yl carbamate (79.5 ng, 0.168 mmol) in MeOH (2 m) was put
under a N2 atnosphere and 10% Pd/ C (30 ng) was added. A H2 atnosphere (1.3

—— o



2-am ne (Conmpound 38-89) Benzyl

4- (2-(2-(2-ethoxyet hoxy) et hoxy) et hyl sul fonyl) - 2- net hyl but an- 2-yl car bamat e.
WO 2012/ O802BDRGTIF2WS2011/ 056764 [ 00209] A sol ution of 6®exarsdéwesdrgdri de
(50 nmg, 1.3 mml) in DV (4 m) was cooled to O C under N2 and benzyl

4- (2-(2-(2-hydroxyet hoxy) et hoxy) et hyl sul fonyl ) -2- net hyl but an- 2-yl car bamat e
(419.6 ng, 1.005 mmol) in DMV (1 m) was added dropw se. Ethyl iodide (100
ul, 1.25 nmol) was added dropwi se. The solution was stirred for 3 h,

%'S‘Jt efqiit WniehQfss (0308 1ok pa‘(’@aﬁl@%r‘ﬁ‘e&l rélnaX/va?so@sé@E‘ dl%tﬂ iMNee nexdsiegd 0

A, and concentrated 1 n vacuo. The resulting resi ue was purified by
fl ash avthonbpwificagioy. (—QM%(ES%@P/QEUD/Ad%r[Nhe*HneS) to afford the title
conmpound as a cl ear jo NVR (CDCl 3, 400
MHz) 8 1.18 (t, J=4 2H), 3.12-3.17

m 2H), 3.48-3.58 (m 10H), 3.87 (&d, J=5.6, 5.6 Hz, 2H), 5.03-5.06 (m
H, -

- ( |

t

- (

1

7.3-7.4 (m 5H). LRVS (ESI/A . A4600M-H| , 468 [ MrNa] .

(2-(2- Et hoxyet hoxy) et hoxy) e sul fonyl) - 2- net hyl but an-2-am ne. Q H2
) i-?? 00 [00210] A solutio enzyl

(

2- (2- et hoxyet hoxy) et hoxy) et hyl sul fonyl ) - 2- net hyl but an- 2-yl car banat e

wad08253d, e sTBoh dr 2 {23 é@@%@ﬁ’?ﬁﬁ”ﬂﬁg?ﬁhéﬁm S n ¢ +2©
¢ ﬁfgﬁnﬁognﬁpﬁwtgdi??mm'?h'ed}m;orr]? et ey st o Waie?es. due
Used WCORBEHO B Wil BREMSSTIRN I SR, o SOLAE o MBOHARETS DY eI he R

N, N- D ¢bqh@of) v ddkddlsI SRS X1§é B@I&@oﬂlﬂb@@(@?%@b’é@“ﬂnﬁnutes and the resultant

onyl) - 2- net hyl but an- 2- am né (Corrpoun -

2-
(:
2-

To a s
2. &“z*é”é}haﬁiad %nxay'féﬂxoxy g dye|r§a O&nrymturfwa%'tﬁrsﬂé%r nove $elidsy Hg91

mol ) wvasm@l-wlmaoétbnmoﬁﬂée;d)mtmntwmewdeﬁnatdd tora @ of a@Ganlojl. A. p&Bt&)rmmI ).

Th | t d f t d

ot ¢ RIS Sufl bt e onae RueHRORER SisLSiny T edierdiveErBR | n
hexanegg giva 1244 g/ atdwartdnt Wi HONRO LUSEH éﬁecﬁlﬁh@ﬁ’é n@kt' sté@&nﬁowurtﬂerZGZ mol ,
97% over two Steps IVR(CDCIB 400 1 (t 3H), 1.41
(s, 6HPU”QCE!I’!@NZ|—E' (ﬁSIé‘H?CI 377/29203 [Mz+H]\o 2012/ 054521PCT/ u52011/ 056764 (m
4H), 3.53 (q, J : 3 2H). 13C

402 [I\/H\la]t Exarrple 18 Synthesis
OH, 2, 4-triol (Conpound 38-145)

t hyl but an- 2-yl car bamat e and benzyl
4-(1- hydroxybut-3-en-2-ylthi o)C|2- hyl but an- 2-yl carbamate [00212] To a
sol ution of benzyl 4 mer capt o- 2- net but an- 2-yl carbamate (248 mmol) in

ol ) 0070 .”%E“‘égﬁeﬁﬁiféo*!?d}df’*@??@dé’§%1§?a*é*ﬁ§t‘ﬁ9f?ﬁ&’?§%§ S

stirred. 63)|mrrkﬁ ||m0nethanob(n(ml)w\ra$tcexd>ledltov(h&®o,terdBUtWe,(ﬂ)omthhteZ(mGEII 0Ae4 and

70.3, 70.7, 70.7, 1.
of 3-(3-Am no- 3-net hyl butyl sul fon
Benzyl 4-(2- hydroxybut 3-enyl thi

hed th t wi t ted CI dried
My204. A @@ﬁi@yaﬁhé@ ieufhe 38 SRR iaaOtal Puteh e gt 1 ah "
chr Omfcgﬁéé’fﬂm{ed aﬂ&’ertr@df}@@/d Eﬁé%%b@%@@udé‘rrﬁ@é@dl‘ﬂ@s Lﬁ’lfl@d\bg dohﬁn@' lylic
al cohol (43.2 g, honoal | yl i ¢ _al cohol g, 68.1 mol,

27% a§hmat@grqghy§lutmfm smca gel with a gradient of 0-8 % methanol in

4-(2-h - =2 1H NVR

(coar 3 SR DAY DY g g7 RRLGULRE S QR4 MRS BERL R T

%H)Af 0235{3 1.dd, sJ34$) 9369322H¥,34$4B3425 (58J=(51(61Hz,]28 43641.4613@1'12J 5].6-in 2H775((ig
S

(rd. pyM&@szE?zdo Vi) 507360, Gl 690, S 4.57 5, 496, 06, 25706 MGG 12 6,

10. 4, 5 LRVS ESI/APCI 324 [ M+ 346

[ MENa] t J(@Eﬁﬁ?éil %y?%s%g/drowajm 3- |e_Dn- 2-ylt hi(o) - 2- et %yl but a%- 2[_|]yl car banat e.

OH CbzHNs 1H NVR (CDCl 3, 400 MHz) Bxam@e 30s, 6H), 1.9-2.1 (m 2H), 2.47 (t,

J=8.4 Hz, 2H), 3.39 (q, J=8.0 Hz, 1H), 3.67 (ddd, J=6.8, 11.2, 25.6 Hz,

2H), 4.70 (s, 1H), 5.07 (s, 2H), 5.17 (s, 1H), 5.20 (d, J=4.0 Hz, 1H), 5.72

(ddd, J=8.4, 10.0, 18.4 Hz, 1H), 7.3-7.4 (m 5H). LRVS (ESI/APCl): 324

[ MFH], 346 [ M#Na] . 140



WO 2012/ 054521PCT/ US2011/ 056764 Benzyl

2-nmet hyl -4-(1, 3, 4-tri hydr oxybut an- 2-yl sul fonyl ) but an- 2-yl carbamate OH C bz
H NS, OH OWO0 20H/(5@¢22213] To a sol ution of benzyl PCT/US2011/056764

4- (1- hydr oxybut - 3- en- 2-yl t hi 0) - 2- et hyl but an- 2- yl carbamate (22.01 g, 68.05
mmol) in acetone (200 m) was added N-nethyl norpholine oxide (24.32 g,
207.6 mmol ) and osmumtetroxide (0.8 g, 3 nmol). The reaction was strongly
exot herm ¢ and the solution was brought to a vigorous boil over 30 ninutes,

then cool ed t 0&%021(‘3-%!6?@-@?4-5%%9%92-&&Mdazméiasﬂkl?fhﬂ-g(éﬂ@é&”%g”;Lt rated in
Na2S03, T%g%r%? Sg%ﬂeﬁ%ﬂgtr&ﬂ e@%ﬁ%@gg@@ ﬁcg\r{:%en?tr tbgﬁzl n yacﬂo.e The
residue was purified by flash chro ography’ (1% to 20%0mat hanol in CH2d 2)
to give the~tdt| g, 6PUNE 6469y G0y 17, 2 |, 2a%.as g yellowoil (1:1

m x of diast %zemm-sj—.ﬁWNNR {€DCH3, Wmﬁ% 8133 (*/?JN/GFB“, 2.3-2.4 (m
2.5H), 254 4s, 1H), 2.7-2.9 (br s, 2H), 3.10-3.15 (br”s, 0.7H), 3.15-3.33
(m 2.5H), 3.4 (br s, 0.6 H, 3.65 (br s, 0.6 H, 3.7-4.0 (m 3H), 4.0 (m
0.6 H 4.2 (m 0.3 H, 43(m 0.6H 4.4 (m 0.3H, 4.8 (br s, 1H), 5.06
(s, 2H), 7.3-7.4 (m 5H). LRVB (ESI/APCI): 390 [ M+H], 412 [ MrNa].

3- (3- Ami'fo~3 et bl hut,y| sukdeany| ) but Bne- 1, Z24¥FP8l T OH H 2N X/ S,0 HO 0
OH [00214] To a.gelution of benzyl A

2-met hyl-4-(1, 3, 4-tri hydroxybut an- 2-yl sul fonyl ) but an2-yl carbamate (6.69 g,
17.2 mmol) in MeOH (100 m) was added 10% pal | adi um on carbon (490 ng). The
suspensi on was put under an at nosphere of H2 (1.3 atnospheres) and stirred
for 12 upoursh{filtered tTJa,roumg”EvC'—'toéfi té',\N)%md)m{o/chnt rated in vacuo. The

resi due‘Was usee~w’thout further purifidati on.otRVBESI/ APCl): 256 [ MrHt
3-(3-(Di chl oroam no) - 3- ,4-triol  OH C 2NSNO H
0 0 CH WD 2012/ 054521 PeFAgSXIY 9B oLl ution of

3- (13- am no- 3- net hyl but yl sul f onyl p hut gpe~1.-8n4-triol (17.2 mmmol) was cool ed
to O C and tert-butyl hypochlorite O m, 25 mvol) was added dropw se over
5 mnutes. The solution was stirred for 1 hour, concentrated in vacuo, and

th i i fied. | 59 9 L pd 2
A T e E R R e NG el
?fCtDar SIWqulg?m mml)%w?teggzzmg)(sinﬁgogoggmél,(2$azrﬁ)wv? adioenl SNeNac)DF amswm;;m

, . S, w s - .0 . [ S, ,
3. 32- 3 03¢ ol '?QJ'?WQQ' @y("&? S@W%%'E'O%Qfséz%a@ef@(rﬁ?@f%‘ie f%é'" ”i)gﬁh% dd, J=3.8,
12. 0 Hgeg MiRPmiRturewdDstifeh fof 38-rburd 8t @ohi ienfh&aturd . thén fatdd3vitd 180 ki35 H),
4'34_4'398\$m 0.65 H), 4.51-4.54 (m 0.35 H). 13C NMR (CDCI'3, 100 MHz) 8
23.5, 3014\ H&L. Dye mgtgre was sucasesivelysvashedasitipethes and edy) ecetate, dhervthe2,

73. 2. | ). . Y i .
(55 3Pl toyntf fo iitt: NP e kiU BaPbaracisd tuige | .
met hox witetdiethiganoetBahayTrrenc@nidindd orgarlic {r&@cipeunele3dntditratetladdied/ MeOH
CbzHNSAc /s. CbzHNSH Me F¥7r CBr4, P( Phg 3,0V HOBr HO'' C¥ OoHHO!
y ' 90HIesuadrRIEERIre fRiven/iHhg of a pale yellow liquid. "H NMR {CDCls, 400 MHz) &

1.60 (s, 6H), 2.79-2.82 (t, J=5.1 Hz , 2H), 3.04 (s, 2H), 3.60-3.62 (1, J= 5.1Hz, 2H).

LRMS (ESI/APCI) m/z 163 [M + H]".

2-((2-amino-2-methylpropyllamino)ethanol

H.N HN™ ~—OH

[00258] To a solution of 2-((2-methyl-2-nitropropyl)amino)ethanol (9.7 g, 60 mmol) in
Methanol (65 ml) was added a slurry of 50% Raney Nickel ® in H,O (3 ml). The vessel
was pressurized with Hx (450 psi) and the suspension stirred for 48 hours. The mixture
was filtered through Celite ® and concentrated in vacuo to give 7.4 g of a crude liquid,
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OH tBuOCl, MeOH C 12N 02 HO'COH OH Met hyl 6-brono-a- D-al ucopyranosi de Br
17%0.,0Me HOy..410H OH [00216] To a OC solution of nethyl

a- D- gl ucopgrarmgsisste (3.9 g, 20 mvol) in 125 nL of anhydPowaispyniosi7ae was
added tri phenyl phospine (10.5 g, 40 nmol) followed by WO

2012/ 054521PCT/ US2011/ 056764 carbon tetrabrom de (9.9 g, 30muvol). The
reaction was stirred at 0 C for 10 mnutes then warned to 65 C for 4 hours.
The reaction was quenched with 20 nL of methanol and concentrated to a

crude ragiigs u§e@8frébtﬂf'in%e WBkiCdte MARhBUT hirfRAiIS. ERMS?@IMP’@BW&H%@“Y

elutln%Mfromm ica gel” with a gradient of 0 to 15% met hanol in

di chl ofMretliane to give 1.1g of an off-white solid (64%. 1H NVR (400 Hz,
d6- DMS0) 8 3.00-3.06 64 @%@ég@_ﬁ 3.30-3.41 (m
H, 3.47-3.57 (m 2mﬁ%¢—g&‘§jﬁ4i,£ée ignloh 4.56-4.57 (d,
J= 3.6 Hz, 1H), 482483(d J= 6.@dHz, 490491(d J—50Hz 1H),
521523(d J= 5.9 Hz, 130I>1MR@NHZ d6- DMB0) 8 35. 2, 55. 0,
71.0, 71.9, 72.3, 73.0, 999.Be|‘1|

(2-nmethyl-4-((((2S, 3S, 4S, 5R, 6S) - 374, 5-tri hydr oxy- 6- net hoxyt et r ahydr o- 2H

pyran-2-yl ) met hyl )t hi o) but an-2-yl)carbamate CbzHNv,.0.,,"0Me HO's..yOH CH
[ 002171002693 Annikar@géureat(Bwsgxmﬂr ematesndifi(Caamomate (2. 1g, 6.5 Mol ) was
added to tﬁylsu rrin ol uti

o er kfetByiBtdad ADTsltAheC0 e, s AL was hiated in2, 209, sand atb 9
6- br onepprdRirghiepOPy irim aadilcemhdnikdsvoutidnial dedsed1Phabruefe mxnyE LS

N, N- di net hyl f ormam de. The reaction m xture was stirred for 18 hours,
concenPrAlIeR by RARIMN eramAlegaphy. eduting rorgsilicggel Mtﬁcﬂq@r@d@é‘ﬂ RE@r Oet’ohyl

t at he
e ted e BloniclHefiARnb GV 866 PR W ER0CH M CIBORT AT R "0,
puri fi ddB%is, 66l),81R1 ¢hraMiuB @TrRPOYL, Jel5R,i 214), Bras. §r|| (ci=R Hzw2HY, 404 adi ent

o 03t POTATRL 0 5 AR S g2 8, o, Prosuet (54

2.57-2.64 (m 3&(42&@9,{%}\/9@ &@ﬂmdézo@nﬁln vl)‘étrﬂn h%thé@sulf@né{% 3.23 (dd, J=
8.9, 9.6 Hz, 1H), 3.39-3.42 (m 1P, 2 (s, 3H), 3.57- 7 (m 2H),

463464(d J—37Hz 1H) 5.03 ,2H) 7.28-7.35 (m 5H) 13C NWMR (100
MHz, MeOD) 8 27.1, 27.7, 33.5, 4 8,.\05.2, 66.2, 71.7, 72.1, 72.9,
74.3, 99.2, 128.1, 1281 1286'936% LRIVB(ESI/APCI) Mz 452

[ MFNa] t Benzyl

(2- matggl 4- (( (2S, 3S, 4S, 5R, 69S) - -trih drox - et hoxgt etrahydro 2H
pyr an- ﬁ)S§LH“P8r%F|1)(&H%O>QJ%}h>§'bM 'mlwolldln one (5.9'g, 3

2012/ Of?rﬁﬁglj;B%’p?ﬁ@@lé%%[?ﬁﬂ.i(mmol Y80 Wz Bay drblSdichibrométhaRe was

added methanesulfonyl chloride (3.3 mL, 43 mmol). The reaction was stirred at room

temperature for 20 hours, then diluted with 100 mL of dichlormethane and washed twice
with 40 mL of 1 N HCI and once with brine. The organic fraction was dried over sodium
sulfate and concentrated in vacuo to 3.54 g of the desired product as white solid. 'H
NMR (CDCls, 400 MHz) & 1.33 (s, 6H), 3.06 (s, 3H), 3.23 (s, 2H), 3.54-3.57 (t, J= 5.2,
2H), 4.36-4.39 (t, J=5.2 Hz, 2H); LRMS (ESI/APCI) m/z 237 [M + H]".
1-(2-(dimethylamino)ethyl)-4.4-dimethylimidazolidin-2-one
0

/
HN™ N7 SN

[00261] In a sealed tube, a solution of 2-(4,4-dimethyl-2-oxoimidazolidin-1-yl)ethyl
methanesulfonate (500 mg, 2.1mmol) and dimethyl amine (4.6 mmol) in tetrahydrofuran
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OH [00218] To a 0 C m xture of benzyl

(2-methyl1-4-((((2S, 3S,4S,5R,65)-3,4,5-tri hydroxy6- nmet hoxyt et rahydr o- 2H pyra
n- 2-yl ) mewbyb)zdsuzz) but an- 2-y1) carbamate (950 ng, 2.2 mmpCY/Uspd 1966b4um

bi carbonate (500 ng) in 10 nL of dichloronethane was added 4-

chl or oper oxybenzonic acid (77% 1.35g, 6.0 nmml). The reaction m xture was
stirred for 2 hours and then concentrated under reduced pressure to a crude
residue. The residue was partitioned between ethyl acetate and aqueous

sodi um @BQﬁLMQ@hSat%@'éﬁﬁ'oo’@sfor Eou, %Hlﬁ-"orfa? amhdtRflaite BUSERTH @ Y washed

W th SOdI um bi carbonate and brine solutions, dried over sodiumsul fate, and
concentetihydreforan sahution) sessi aﬂde\ﬂranﬂmthﬂaga@imn W&%he@tﬁdd@l &ﬁﬁldlbhﬂaimuofgr aphy,

| ut |
G ohi odbkisliih' e flontialdh & LEARLTARE RaOEHTEETBM st dlnen |y \wr (400
gﬂ:bz ??B%B)vea il 53AL 0§, NBHCI. 'ﬂhe%.qt(@us@d)utloh ids Radied mchJH)hIoerbﬂh&e% (m
J=9. 2 fBen mﬁ)ie S balls bl 18 wﬂﬁ %awm 'ég@gnatee%ﬂ%xtraﬁecgvv%nﬁcﬁolrprsnet@ar@o 5.08
(m 2H)tW|c@ '?Ige Eq@@odsr@oléﬁﬂ)n wés fdr%r'ﬂ@s(é@@) Wig%@ﬂ%a@l—ﬁgnaexﬁém@d 52 g
155 6. w_utqmquq-:\@m ﬂpdo;omeﬂwamg4T @/enatbined organic fractions were dried over

(2S, 3S ytetra
hydr o- E@yf@h@?‘%&ét‘v‘?ﬁ‘: 3o g}EH?rt '%H%ks@%“@zﬁwé 3t %/d Q5‘69%?)&?5@!]«9‘?00219]
Under aomthMchmﬁB@heowHi?&m (of 6HN. P (B H)aQbﬂn2W&5(t aiglerd, pA) a

sol utign of henz 28 3S, 4S, 5R, 6S 4 5-trji hydrox

ot hox A 1SaAT SRR B Rede OB 412 RE0H 5) U T bRy 14 Bcalt g |)?ear5@rza¥39<7oo
my, 1. ?drﬂﬂﬁ*)Hznzﬁ M58, Wédhgn%lZH-EhQH)’q_SﬁMSE{ESI/KPUIPWZ Y@ég\#er@lfl]ssed and
pl aced under hydrogen atrmsp.er1eI ﬁtlrrlng hours suspen5|on
was fil tefed-am 8. [ XY Hi

filtrate was concent dmm@u letideamiridoncedigiin bemz@lelsulf ate ca 496 ng of white
foam (quantitative yield)® 1H NWVR (400 MHz, CD30D) 8 1.19 WO

2012/ 054521PCT/ US2011/ 056%4/@ 6H), 1.90-1.95 (m 2H), 3.13-3.18 (dd, J=
8.9, 9.9 Hz, 1H), 3.21-¥3 3.4- 3.43 (m T3F), 3.48 (s, 3H),
3.61-3.66 (t, J= 9.2Hz, , 40441@%}}«6\04’69470(d J= 3.7 Hz,
1H). 13C NWR (100 MHz, I\/ED) 8276 27.7, 34.8, 48.8, 50.8, 53.9, 54.9,
67. 3, T100262]72Ing sqdediube00-(2 dLrIWByI(aEﬂ;n(ﬁ A W4, MQmemluanaapﬂdm -2-0ne

ey E RS o e bR B L L

[ 00220}oldessduifohate (818 mg, 1.0 mmol) were heated at 60 °C for 4 5 hours The crude
(2S, 3S, 4S, 5R, 6S a%SamnOSmE\t | but I)sulfon¥ g

6- met héﬁ%‘i’[@ﬂrfﬁ'ﬁl}ﬂ%" #%V?Qr‘?yéeﬁerﬁet 2313 "{ ngjrom %\?01@ QlymAtikdol (4
m ) vag, 5} I ) added.
The res u%d?%tecqs% u% %r? I_Ii/\?i%l\I ﬁ%ﬁégk\%ﬁg@ Lk ?n&%h({a;tgé) tgnglveﬁﬂl g?lm(?(;élfcaeﬁt%?;t ed
under IOGduHé\ﬂVlBr (E=6uAe0 Mz «t.08ds n@‘tl)thSﬂ (swall),gut 1 {3, &dH)82¢ 8, i), 3.27

chromat o t|n il ica,gel r

et handt S B0 B et A b8 (G10e2850 25708 W A 1 4% oF o 658660191 @) . 11
NVR (400 gvbiriz, @QIQ)LFQ\/@ B3I/PCIBMYz 332 BM*(s, 3H), 2.14-2.18 (m 2H), 3.21-
3.26 (m 1H), 3.3 335(m 2] 3.38 (s, 3, 3.46-3.60 (m 4H), 3.99-4.05
(t of d, J— 3.6, > f4-d I22-gx0im din-YRN-(2r(B-(2-13C NMR (100
MHz, D2 etgox ] arra:;nlmlunmé Methvkbeqzervesuﬁonatg 6,

73. 2 99. 5 LRVS (ESI/APCI R i z 418 [I\/H\la] Exarrpl e 20 Synt hesis of N,

N-di chl or o- 2- net hy1- 4-0f2- ,éLZ Z-
nmet hoxyet hoxy) et hoxy) et h hy s-qQn I)bgt an- 2- affone (38- 147) Benzyl
17- et hyl - , 8, 11-t et raeXa- 14-t hi aoct @de n-\jﬁ-\pl/car bamate CbzHNSC))' Me 4

[00221] To a soI ution of benzyl 4-nercapto-2-nethyl butan-2-ylcarbanmate (20

mol ) Q\OZ@% o setulipn 06 Pridifi-diengtd-grpxoinidazebdiad! -leN- (A% bonat e (6. 49 g,
19.9 }g%% ). The
sol ut| on vva (;)5/ &58?@ Eﬁ}/@ 'ﬁ%@ﬁﬁﬁ%%ﬁ Hn?@@%‘ﬁe@@étﬁ%z%neéﬁ éa%rrgm due
di ssol &R g, 8E2 mmadtihyhetbenait (¢, ml) Was 200Rd645 X PET-BSyiypo 674 (4has hed
with 3 tinmes with 100 M 5% NaHSO4, |x 200 ml sat. NaCl, dried on MySO4,
and concentrated in vacuo. The residue was purified by flash chromat ography
(10% to 60% et hyl acetate in hexanes) to give the titled conpound as a cl ear
oil (7.47 g, 18.1 mol, 98% . 1H NVR8(400 MHz, CDCI3) 8 1.31 (s, 6H),
1.95-1.99 (m 2H), 2.51-2.55 (m 2H), 2.69-2.73 (m 2H), 3.38 (s, 3H,
3.54-3.58 (m 2H, 3.6-3.7 (m 14H), 4.77 (br s, 1H, 5.06 (s, 2H), 7.3-7.4
(m 5H). LRVS (ESI/APCI): 466 [ MtNa]t Benzyl

2-met hyl - 4- (2- (2- (2- (2- met hoxyet hoxy) et hoxy) et hoxy) et hyl sul f onyl ) but an- 2-
vicarbamate t Cbz HN I P\ 004



[ 00222] A solution of benzyl

17-methyl -2,5,8, 11-t et raoxa- 14-t hi aoct adecan-17- yl carbamate (7.47 g, 18.1
nmol ) i n WBR2A205¢00 m ) was cooled to 0 C. 77% 3- Chl oPopasb@nn64764 aci d
(10.47 g, 46.72 mol) was added portionw se, and the solution stirred for 2
hours. The solution was diluted with 800 m ethylacetate, washed with 3
times with 200 ml saturates NaHCO3, once with 200 ml sat. NaCl, dried on
MySO4, and concentrated in vacuo. The residue was purified by flash

chr ot pqy 2ol a&s@éo@eaoer%%bmhﬁg%m.sn WasfENaae8) 2 heualiar < bAg idd | ed
compound as a clear oil (6 199 . VR (40 3)
81. 35 (cgncmateczuzoerzreguwdwprezsmre 3] h%eSdQQV\(aﬁpMﬂ)?dbSr%er@g phas@

5 06 ( ErsphuilloratteediphTiggEofdkiont 422 2o MG lymata Pk

2- Met hyolem,(aae(ueaéua) (&guvevawget b@eg)r@illhdpqy\)MRr(Pg%) ﬂoblwlﬁzylff oyl y;besm)an 2-am
'znﬁet h,:2| 2%(8( gH) . %JQ(&( £H) 3. 2& s, 3H 3. 313(3 2H), %n4803 368(%1 y14H) 3.84 (br m, 2H),

met ho th f r 7s 0, 12.8
nmol )x&@zgﬂsgl \J/géé¥l)|—ﬁzt %e?maﬁg% @J J%r%/b pur ge(ﬁ”glﬁt ga%gg@_{%a | adi um
on car lden.q, 890.4ygBosad 2addeds.3amd. B6.75 69;4369149@3\@@3;&4@&141(&%1 082 (1.3

at nosp ) e ) edfor 5 hours, filtered

t hr ougﬁgé%ﬂt% %ﬁ%i?%@ﬁ%%,{%@ggﬂﬁg@é@m vacuo. The material was

used without further purification. gtdtie@SI/APCl): 342 [MrHt WO

2012/ 054521PCT/ US2011/ 056764 N,

N-Di chl or o- 2- met hyl - 4- (2- ( 2- ﬂmworﬁi?ﬁr&tﬂ*faﬁﬁﬂgj_&hox ) et hoxy) et hyl sul f onyl

) but an2- af@.n8.110 DAY .8R.23. 262082, 350BR A 114 4 7550 5B i56b%82.65.68.71.74,77.80.83

2- et hyl - 4,8689,92.05.982101,104,107,110.113,116-nonatriacontaoxaoctadecahectan-118-

met hoxyet hoxy) et hoxy) et hoxy) et hylsmidazoidintuo@e- 2- am ne (12.8 mmol ) in

met hanol (150 m) was cool ed to QCGmpoband3Bt84)l hypochlorite (3.5 m, 29

mol ) was added dropwi se over 10 minutes, and the solution stirred for 1

hour. The sol ution was concentr at e@® 3y %@rgggeh'%ma the rgsi due purified by

fl ash chromat ography (30%to 80%tet hy.lda&éﬁe'ﬂtaeeln hexan to afford the

titled conmpound as~ h (420g—10-2 mmol+ 80% oyer two steps). 1H

NVR (400 MHz, CDCI3) 8 1.43 647) ,NaR. 18-2.22 (m 2H))< 17-3.22 (m 2H),

3.37 (s, 3H), 3.53F GB\@N(%Q?O 2H) 3.MF3. 64 (m 10H), 3.91 (t, J=5.6 Hz,

2H). 13C NWMR (100 MHz, CDCI3) 8 23.5, 31.6, 50.0, 53.4, 59.0, 64.8, 70.3,

70.5, 70.6, 70.6, 70.7, 71.9,5,73.1. LRMS (ESI/APC) : é32 [ MtNa] . Exanpl e 21

3- (di chl or oam no) - 3- hyI but ynd1- ol ByO88-171) t- BuCCl .m OH nethanol T d

[ 00225] 3- Ami no- 3- 13 I g™ NW\,Npr pared as descri bed

in Low, Eddy; Nair, Sat he%SSh h| au, Ti not hy Bel 138 e)f}hfobara Debabov,

Dmitri; Celeri, chri s; Zuck, Meghan; Najafi, Ron; Georgopapadakou, Naf si ka;

Jain, Rakesh Bi oor gani ¢ and %Qigs,gqbtrgm@mmty Letters, 2009, 19,

196- 1982 svms$1 diusiyodo/eg o6 2o Bengl4 1( 4 mish, 5356 598besh 6879 74.77.80.83.86.

e conb nEaREI G NEE 104,187 00,140 P WD e b Adecbfoh e o, o

ldm-4<on :

%mrnrgvgm

reacti on was concentrated in v (90% of
3- (di chl or oam no) - 3- rret hyI but an 1- oI as a I. 1H NVR (CDCl 3, 400 MHz) 8
3.78 (t, J = 6.8 Hz, 2 H, 1.67 (s, 1 H, 1.42

(s, 6 H. 13C NI\/R(CDCIS 100 ) 8 ﬁ@ 2 Qle 41.6, 23.0. Exanple 22
1- Chl or o- 3- (2- (2- (2- net hoxyet hoxy) et hoxy) ét hyl )-2, 2,5, 5-tetramet hyl i m dazol

| di n- 416154] WO &10feth et GBS Ml &R 8vérh gk FReBauaAwaRmP4)200baidrigH OC!
DVFret fanol Sozgal ON%%\II—?) 35%6}7 ety 9 wed ’ |
cat#202509, 5.25 g, 2.6 mmol) was dissolved in dichloromethane (150ml). To the
stirring mixture is added triethylamine (1.0 ml, 7.2 mmol), and the combined mixture
was cooled to 0 °C. methanesulfonyl chloride (0.5 ml, 6.5 mmol) was added dropwise

to the stirring solution over a 30 minute period. The combined mixture was stirred at
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3-(2-(2-(2- Met hoxyet hoxy) et hoxy)ethyl )-2,2,5,5-tetranet hyli m dazol i di n-4-on
e )c.1\1 H[00226] 2,2,5,5-Tetranethylim dazolidin-4-one (20.00 g, 140.6
nmol ), prepanedsaidescribed in U S. patent nunber 5, 12@C0ABR2(WWs&by et al .,
June 30, 1992), was dissolved in N, N-di met hyl formam de (300 m). To the
stirring roomtenperature solution was added sodi um hydride (60% 5.06 g,
126.5 nmol ), in 8 portions over 30 mnutes. After an additional one hour of
stirring at roomtenperature, [242-(2-

et hoxyet g BRI [ANIRARESh FARBICWES Kbl withaRatbr B theves
slowly added to the basic solution over m nute period. The reaction

m Xt ur @rg@MC kyer wea dlrled QA" aediumi fale. 1§h¢1@mlmhayerowa$ pernmr@tted W The
reacti T id material was
di ssol 8’%8% Xe{ngilt Ioro é %Weégg{)s utvﬁ@r?\ﬁ\%aﬁ}sﬂmpy %a?i%bo remove any
solid rnmzea]al 2 2EweTetrgmettwl|hadezollm4mec(em0r@t1608 mmolpueparaddscr ude

ot handestibed Bt 5 rethanepef 5 18R WGl Ae el oA v conpound.
1H6N'\/Rd(d§%ﬂlelq§ﬁw M‘&%e%yﬁo%ﬁarﬁldﬁgbrﬁwl 130'1‘9@ st?rrrlﬁ 'réorﬁgte(n?gréfu@solﬁhcﬂ“ﬁ (t, J

3.26 (s 6 H, MR (D20, 100 Mz)
179. 48 wapadued spgliuyg hyeede(ﬁ %01 ‘%mgea 839m067lr174p05®n9@ve580mnu139 70,

2 o ot AhiadnfRal ond n8EdNsy AtBoMelddhature, the PEG-mesylate was | L)

i ]ell n- 4-added td\Ele reﬁﬂld@ﬁﬁltomwhmtﬂi’é vSAibh/roixGiré vasGhiz2d]forl v3 aOOrsCatsoI ution
3-(2-(2-(2- t t et

et r anEoti RPRESUR, LM hov e E3ssnAlekiin y ki, 3nd Grurie malRGR ¢ p8ETo ) vas

added lb‘?rs‘ilrch(ngeYbeHﬁ?&Hr@ﬁia‘t@Qréﬁhﬁ@ﬁ) m%%&ﬂaaﬁélﬁhdlcﬁﬁ)rém@m&rﬂe toyee a 10

m nut e perlo The m xture was stirred for 1 hour at 0 C The reaction
m xt ur d-48 (e tecila empeis- et i on by high pressure |iquid chromatography.
The reaction mxture was conge 6r6tf§5'51t )hyield crude material was

pur 1 ed by si41f £, 6sh I Ao BT PTG B ER 0 mERNCY, 7.
S00 i) 5 5889208 98 1 1o 107 T Sk iddohtdosBERIEE e fAh TFEC DZED,

3.37 (s, 3 H). 1.53 (s, 6 H, 1.5 Z°'4°ne’CNI\/R(D20 100 MHz) 8
175.00, 83.68, 70.98, 69.59 (2 peaks) 69 67.65, 66.02, 57.99, 40.16,
24 07 22.52. LRVS (ESI/APCI) ® anmpl e 23

(2 2'-(2,2" -Oxybi s(et hane- 5) -di yla)sbl }iNy&)bl s(ethane-2,1-diyl))bis(1
-chI oro-2,2,5, 5 tetranet hyI i m dazolidin-4 e) (Corrpound 39- 32)

% o 2 o AR B ) Posaspane 2 1y b (2

2 2 5, $2,5¢8,1 anefiiry20,03,868 29, 32/85.38; 4qn494 4359‘553&;56 89 68,09068,7 1,74/ 780,688,885
described in U.S. pat ent_ nunber 5 6W)re g{[ etal ., June 30, 1992)

vas di $9612/2498 40, 1|Qr4d10r7eHR/1?%H ﬂrﬁﬂoaetr(age faprgoctageeabiecian hip-sol ut i on” was
cool ed gf?m@a%ndﬁm oHeqH YD W?'nﬂﬁolﬁrﬁpw{?etﬂar%%n omr%ﬁ WadBRied feps added in 3

OI’tIOI¥ over a 15 m nute peri od he reacti Xxture was stirred for an
add| t i bobiihypoghlogite (R0, mant Otremoh e Tl rebrturg Iwasostingid(fpr § dloueak GCT divgt e)

So15 oladsiopafinie Tes dbissaERin Y88 R bruod Paterialis yrtigd PYalSRE! o +oom

t enper dtsh ehwntateytapvg do t@1 e% mefh@lhom& dieruorsam&hmem@tgwwmmgc(enef@rufr at ed
in vacuo, and crude nate was puri f epar ati ve- hi g_B ressure
n

li quid t%Wﬁrﬁ%@P%yHtMM& M@OEMUZ nBZQh@/@ 78y £4)13-85 @B dtingd-281(H VR
R

- (3,174-9, B3B,-10x9, 855 el'al'w‘qeeeﬂg B7dh, 6B)MisS( D) 2,A4sZ . ahdne- 2, 1-di yl) ) bis(1
-chI oro-2,2,5,5- tetranethylim daz i di n- -one) 00 [00229] To a OC
solution of 3,3 -(2,2 -(2,2 -oxybu-'giﬁéﬂial&&éz 1-
i y1) b1 (0xy) ) i sl lcbanm o giathi) 8o 8 erdméry Acassidla. giiazol | di n- 4 on
e) (300 ny, O. i n nmet hanol dded tert-butyl hypochlorite
(220 g, 2. 0 mml) The mxture(@ﬁ@f‘p@ﬂﬂfﬂﬁ&ﬁﬁ)or 1 hour at 0 C. The reaction
m xture was checked for conpletion by high pressure |iquid chromatography.
The reaction m xture was concentrated in vacuo, and crude nmaterial was
purified by preparative-high pressure |iquid chromatography to give 186 ng
(51 % of the title conpound. 1H NN (D20, 400 MHz) 8 3.75-3.65 (m 12 H),
3.56 (t, J =6.2 Hz, 4 H, 1.54 (s, 12 H, 1.37 (s, 12 H);13C NMVR (D20, 100
MHz) 5 175.00, 83.67, 69.66, 69.63, 67.65, 66.02, 40.18, 24.10, 22.54; LRMS
(ESI/APCI) mz 511 [M+ H|t




Exampl e 24

1-chl oro-3-(2-(2-(2-nmet hoxyet hoxy) et hoxy) et hyl ) -5, 5-di net hyl i m dazol i di ne-2
, 4- di one WQanpasmit139- 78) \c) NaHt - BuOCl DWF met hanol PRIT@IS203/056364
3-(2-(2-(2-met hoxyet hoxy) et hoxy) et hyl ) -5, 5-di net hyl i m dazol i di ne- 2, 4-di one
ol\\ N\H O WD 2012/ 054521PCT/ US2011/ 056764 [00230] 5, 5-Di net hyl hydant oi n
(1.32 g, 10.3 mml) was dissolved in N, Ndi net hyl formam de (100 m ). To the
stirring roomtenperature solution was added sodi um hydride (60% 412 ng,

10.2 mmol ). After ap prdiddefy)-20% NQifanddthlirhidhbOiflu-dreom t enperat ur e,
[ 242- ( 2- met hoxyet hoXy) et hoxXy] eT hoxy] p-tol uenesulfonate (3.28 g, 10.3 muol)

was sl oWy jaddegd-tao-@he basic sol uti %ver t8ud® m nute per| od. The

reaction/mixture was stirred f naodi ti onadoHl8 hours_at
t enper &H The rgaction m xtAré \A@F ncentrat ed unde?\K\ yacuum The
solid rial waswmh ssol ved in dichloronethane and t he sol uti O‘@| was
filtered to renbve any solid nmaterial. The organic | ayer was concentrated
in vacuo, and crude naterial was purifie y preparative-high pressure

i quid chromat ography to give 900 ng of the title conpound. 1H NWR
(D20, 400 MHz) 8 3.56-3.51 (m 12Hy, 3Ju(s. 3 H, 1.42 (s, 6 H; LRV
(ESI / APCI) n12 275 [M+ H.

G kA oA S S B SN 2 ot T ! e

3-(2- f y4-di
(300 R e T e e B PR Sonra o 220

my, 2. @ndm@ﬂ)um TITWé”dﬁf 1200rnao el Ysdispr 28 maol, 1. %@Qlﬂlvhtn @y®.NThe reaction )
The 1 eSiERORT0E' O ROTREHI R BoBy X uisFatt fras ko iep TR L™

(p:l;r/(; fi ;Néalﬁﬁ momlaethyd meehynegﬁernt)@@sutas Bingruiot) 1chtemraI egIsagtedt, \(]ar@i ﬂdmfe83az ng2
%9 of the C =
(579 5 lmiife Was sTirBg F500m teifber s yeguotnAyY 19.5 1y g mittreias 14671 &

6 H); bBN&r(tr%%d A‘?ﬁé )reilli@e C"V@Q abbrbeldldn Sl @ A% was purlfled by silica gel
3- Chl or 0- 4- net hyl - ( tri hydrox bu yl sul'f onyl ) net hyl ) oxazol i"di n- 2- one
( oo e SBLCBE 0aohY Chir DASEEAE T GO TEi BB6 T S OB M RSO0 haCH

HNAO ORRL (#i3855tidirdre as a pale yellow oil (0.71 g, 71%). 'H NMR (400 MHz, CDCls) 5 3.56
(t, J = 6.4 Hz, 2H), 3.37 (t, J = 6.4 Hz, 2H), 3.36 (s, 3H), 1.82 (s, 1H), 1.40 (s, 6H), 1.33
(s, 6H): LRMS (ESIVAPCI) m/z 201 [M + HJ*.
1-Chloro-3-(2-methoxyethyl)-2,2,5,5-tetramethylimidazolidin-4-one

/o\/\Nﬁ»A
N\
Cl
[00268] A solution of 3-(2-methoxyethyl)-2,2,5,5-tetramethylimidazolidin-4-one (0.70
g, 3.5 mmol) in methanol (10 mL) was cooled in ice water for 10 minutes, before neat

tert-butyl hypochlorite (0.59 mL, 5.25 mmol, 1.5 equiv.) was added in one portion. High
pressure liquid chromatography-mass spectroscopy analysis after 5 minutes showed all
starting amine had been consumed. After 20 minutes, the mixture was concentrated in
vacuo to an oil. The oil absorbed was on silica (2.5 g) and was purified by silica gel
flash chromatography chromatography (0-4% methanol in dichloromethane) afforded
the N-chloro-imidazolidin-4-one as a colorless oil (0.78 g, 95%). '"H NMR (400 MHz,
CDCI3) 6 3.55 (t, J = 5.8 Hz, 2H), 3.44 (t, J = 6.4 Hz, 2H), 3.36 (s, 3H), 1.46 (s, 6H), 1.36
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0 HNAO SAc [00232] To a sol ution of

4- (chl oronet hyl ) - 4- met hyl oxazol i di n-2-one (10.22 g, 68.32 mmol) in

N, N- di mretwolzhovoseszide (100 m ) was added potassi um t hi orcefist@ 109767 g,
79.6 mmol ). The suspension was heated to 90C for 18 hour, cooled to room
tenperature, and concentrated in vacuo. The residue was suspended in 400 m
ethyl acetate, washed three tinmes with 100 m saturated NaHCO3, 100 m
saturated NaCl, dried on MgSO4, and concentrated in vacuo. Flash

chronma t I e a r title
comouttl S8 5 ST AESRoN s BRF 40, 7o S8 %8 NS 2Bt 32400 M)
8 1.45LQ:R\4IS3HZ-§SL/AECJI)2/77(52353[IM+I-:E 07 (d, J =14.0 He, 3.21 (d, J = 14.0
Hz, 1 4.08 (d, J = 8.8 Hz, 1 J 88Hz,1 5.59 (br s,
1H); lI:DRI\/S (ESI?APCI) mz 190 [|v|+iijﬁ%—l‘M v (brs

4- (Mer capt oneidmatatiofr dTet-Ehb@x84 8 2-g2-mathoxyethdkyidiAeky) p@idy) 2023H- To a

solution of S-(4-nethyl-2- OXQ%ﬁémwnﬂdézéhd{hMﬂ@ﬁ diyl et hanet hi oate (6.07 g,
31.2 mmol) in nethanol (30 nl) @em@adfheddsP4M NaOH in H0 (10 m, 50

mmol ). The solution was stirred for 2.5 hour, concentrated in vacuo,
suspended in et hylyacet at:eoM400 m>;( /\V@shedNatJ@}Lxee ti h;é s.with 100 m 5%
NaHSO4, 100 m satt atéﬁjN@Er*'dﬁ 'O 20121054%21 PCT/ 'US2011/ 056764
MySO4, and concen ated® n vatuo. hfe rraterl al was uSedow t hout any further
purification. LRVS (ESI/APCI) mlz 148 [M+ H|t

4- ((2- Hydr oxybut - 3- emybirhi o) met hy} ) - 4- met hyl oxazol i di n 2-one [00234] To a
sol ution of 4-(mercapromet nyr) - 4¢ et y06%a§‘o’r\06| e (1.79 g, 12.2 mmol)
in N Ndinethyl fornﬁ/\ﬂe\/(\EO m) added cesi umCarbonate (520 ng, 1.60
mmol ) and 2-vinyloxirane (2.34 g, 33.4 mvol ). The solution was heated to 60
C for 14 hours, cooled/to room tenperature, concentrat ed in vacuo, and
purified by flash chrghetography~(30%to 100% et hyl acetate in hexanes) to
afford the title co as a clear oil (quantitative). LRMS (ESI/APC)
mz 218 [M+ H| t

4- Met hyl -4-((2, 3, 4- 108
[ 00235] To a sol ution of
4- ((2- hydr oxybut - 3- enyl t hi 0) net hyI MI oxazolidin-2-one (12.2 mmol) in
acetone (20 m) was added 4- Met hyN hoI iné N-oxide (4.32 g, 36.9 nmmol).
2.5 % 0504 in tert-butanol (4.6 0.46 mmol ) was added portion-w se
over 3 hours, the solution was stlrre for 24 hours, diluted with 600 ml

di chl Ot[mmgjan,esuamsa‘m o2, Le5-tdtramethiyivaigianoidin mmz ﬂ?/g]\wsmmol )n H20.

e 0ueous el el e PRITILLAL P, DI BCHE A Lis oS! dus. BTy 4s0 b

th bodbf t | |
(”S an%bd's’&bdﬁ!nﬁ’ﬁ&@r”d@"gié@ﬁﬁé?vs /<9d|%g1 f&% g éﬁﬂ)ﬁ%mﬂzééé |9ﬂﬁRﬂ¥ﬂ'A¢NaS a clear ol

3-chl ondﬁnalhryrﬁmmmuue( ?Qn:lLzwasf$twmaixr9@mtynmﬂratar@ur)wtmmgmf@zdbmalmn 2-one
WO 201 t f

4- et hyfgiﬁ%@gggfl\@%?#@&g%gé s% onyc{( fﬁghd@rga&iﬁég I%L (1)?1e5 (990
ng, gmmmlaicﬁmvmmlst aa;fdgilgd(5ndﬁ3r)e3wva6ure?md1$tﬂ1ehcsélgegambm t_empera_’I[_LrJ]re it
tertbut rite u . a rop-w se e solution
wns stAELET R0 B8 mikite Vs hobrsiAtedtY e B PN R BEeF 1 oa by
flash G @W@oﬂ@*@&ssﬁﬁ%é05@Wmm;tWﬁi&ﬂ'wasncéihédﬂ”f&ww@tdﬁm@@exft §te®ff0rd t he
title conpound as a m xture of diastereoners (364.5 ng, 1.1 nmol , 339%.

1H NVRWitheot fugiber pegficagon. 50 (s, 3H), 3.3-4.3 (m 7H), 4. 4- 4 5 (m 1H),

4.9-5. 1 LRV, |
4-chl OEO&PO H?.1r§/edr oxyee'E (%%@5&31% I metI ﬁﬁ% #IngIoz{@e im%%g@h?%&n%ﬂ I{' &)C%%nuend
39-74) mtrh_y,l s@lira-iodide (.80 e, d80indmpt, 2-0reqhiyl) praspedozat and the mixture

heated at reflux for 6 hours. The cooled mixture was diluted with ether (50 mL, to

A& n- 2- one

precipitate salts), filtered and concentrated to a brown semi-solid, which was suspended
in dichloromethane (100 mL), filtered and concentrated. The residue was absorbed on
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N CO2Me H [00237] To a rapidly stirring biphasic solution of

am noi sobutyricacid nethyl ester hydrochloride (5.1 g, 33 nmmol) in ethyl
acet at e (WO 202)osa32d water (27 nl) was added potassi um cacharsatia/oferss 7 g,
99.6 nmmol ) followed by chloroacetyl chloride (3.4 nL, 43 mmol ). The
reaction was cooled with an ice bath to prevent warm ng above anbi ent
tenperature, and stirred at roomtenperature for four hours. The m xture
was diluted WD 2012/054521PCT/US2011/ 056764 with ethyl acetate and the
or gani gikay #2 gyAenfiaBERINN!oh SRENELs WL kiblid i dichratibMaRsllafdhieaNacl

dried over so ium sul fate and concentrated in vacuo to give the desired
produclthm’stleacwmpom(ta‘o‘ ade(\bpa8 yg) o’y 2rA%0d,, 499414 H NIMRNNEO MEDCIGDCBPO MHz)

e o E2al s e 258 20 1 e itR Bef e AE S b S r e AIRIT B s o

[00238]1H‘)\ 35, 8H) ofsmeémH ZR(\/PS ga‘mmr@@r;eh@rmd M 2Hyet hyl propanoate (2.5
72 et hanol am ne (1. , and N, N-d|_| soropyl et hyl am ne

ref | ux terrperature for 24 h The mxture was concentrated to a residue

in vacuo and dissolved in et W A300 nL). The m xture was

heated in a seal ed tube at for 24 hours then concentrated to a crude

resi due and purified by col%@on&t ography (5 to 12 A nethanol in

di chl oronet hane) to give th e conmpound as a white solid (1.03 g 5.5

mol , 400271] 1HN&hRIi¢tbis0e dfby coﬂﬁﬁ)ana)thyB ethetqQ1 (39, mBH)1 03m$\6+3 Bequiv.) =

5 7 Ebwaquqggd(cEgpwgégp)a eﬂs?erl@en Q_élpmh)gdsl’lde H?)O mg, 6%% dlsp (1t0 m‘r]nol 5 4

4 chl ongsledidv ?Wwwﬁhemgoror%a?mabm ) Rivee s adinlRs2, edhadge v@asLmrréa
[ 00239] A sol ution of dr oxyet hyl )-3 3-di net hyl pi per azi ne- 2, 5-di one

(300 n@t @raiernﬂma)ureriorn’eﬁ ﬁmmtﬁes (ferie)a spistien of Sd31esaprepyl)-2.2,5, 5

tert-B @q%rﬁ I sol ution
was st :Hértﬁerﬂé(lﬁgml?%%l&n Zgr?e gé ?ghgg%@ent ra gth -elﬂraﬁrr]ée E]lée bgﬁl'ssur e.
The cr wds amieelrwaibamvaﬂa puen 15 ednddgs c'ﬁhmmmtuﬂerwasat@rsinpﬂeﬁ owmlghlmg rotm
desire t from ilica ,gel wth a qgradien %.thanol in

G ol oreepatie. A PInau i mifluidwds ShECeEReqin £ velo "y, 1. 28
ol , 8% rbedidritd (828, 0 raghyL o ilica O@"*’%tméth&ﬁolan28 (t, J 5.0 Hz,

1H), WO 2012/ 054521PCT/ US2011/ 056764 3. 59-3 ,
3. 86- 3 duhiqrgmethanes afforged tizebtltlezﬂzomoygd (299 ma. RNE ) BSI9 W@IYP”QW@NZLA [M +

e oI %460 Mz CDGI) 3.3,68:3.64 (M, 409 3 REAFL MRS BT 536 R 35

di met hyt, Urd eldze,iH)n8-39, (4 @HPI&EQQ S@apey raH) 39-9691) 89 (m, 2H), 1.82 (br s, 1H),

col d ?‘é%)a@s%ﬁmé% fei@dk%ﬁéélg&ﬁéﬁwg/z%ﬁh@fﬁuﬂl AR B T

et hanet{doRRE& 3((3 120 2-rdinBRPtho k) EPR% PPrésyl\IESH. b arhmainl ithRfaB8fidifadbnd>at ent
Publ i cati on Nunber WO Z010/ 054009 Al (Jain etal., April II, 2009), tn 150

mL of methanol and 100 nL of W addeg 22.5 nL of 5 N NaOH. The
external ice bath was remyegd’a e of xrdre-was al | owed to warmto room
tenperature, and stirred for ours. Concentrated hydrochloric acid (8
m.) and 10 nmL of water were ddded® and the resultant solution was

concen tp apout h fAits e nal, vol une. i olid product
pr eci pﬁé@@g O&so&(ﬁog&f gt Eo(g ar{HeRAaéyeghPfyéﬁ%é’é%&ﬁf’%’Y\g? gisg'f ritted filter.
The ert@rdmemymﬂl@mu&duﬁmu’ae OIB2VRD, @Oﬁﬁﬁ@gtlﬂ%e‘théﬂiblﬁ@ym &@a%t@icﬁed rmridet he
organic Iayer was then successively er nd sat

sol ut i d¥er fFprd0 m'@%@ﬁcb@%ﬁ:ﬂ?@r{emtﬂPN@GC*BQ@F Q\cﬁfﬂkn QQInPRck 1a516qU'V

t foassl] t ed
ot or | Al A R B e S M e P B R
(CDCI 3.analysisnitey 58ﬂmusasshoweo(a|| stasirg. @nine, ha:dl—ll)eerﬂc&&u(rwd Gﬂ)er 2Qn8m 2 86

rﬂ 7 15%@ %I)&Lglli_eﬂ Waggoﬁéentr]atec?ln Vo t&H% "oil; W%ICh( bés gbsojrggd ok a(('?%w APCl)

5, 5- di @Hromhtadr&@nyboBsilica O-a% et I dellaromanahe) arfatage thgdiitiee- 2, 4- di one
WO 2012/ 054521PCT/'US2011/ 056764
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[00241] To a m xture of

3-(2-nmercaptoet hyl )-5, 5-di net hyl i m dazol i di ne-2, 4-dione (2 g, 10.6 nmol)
and cesi uwopearissatie (2.07g, 6.4 mol) in 25 nL of N, NdiPe@Etusgéifioseras de was
added [ 242- (2- net hoxyet hoxy) et hoxy) et hoxy] et hoxy] ptol uenesul fonate (3.7 g,
11.8 mmol ). The resultant m xture was stirred overnight at room
tenperature, then concentrated in vacuo to give a crude residue, which was
purified by col um chromatography, (50-100 % ethyl acetate in hexanes) to
gl ve t oA NHZ) 8
give (%rrg)%ﬁh!ﬂ%@ %Zéégg%és(é' 1?&@9 dghot) .'TH'?NIMRG(%@ lxgﬁgfséi%’& R 663%6%0(91 H)

3 39 (9H)33§1-338543,2H73.66+3.28)(m, zHﬁiéB 53(t69 6D |-82|-|)2H )33.38+(8,. 31I), Bt35-J=6.

o (22 ( BAT B e kS o ol 4505 o156t PEly #Mﬁ*@w%wﬁ.%@w.mda

zol i di per72,@-g20i Oﬂeg 108344, 51070611:3366%'6’5\3 9.0, 382 29.1, 25.1, 23.5; LRMS
5,5-di methyl-3-(2,5,8-trioxa-11-thiatridecan-13- yl)i m dazolidi ne- 2, 4-di one

(2.2 g(ES|/5P@Ih)UmZ$37WH‘LH]Of formc acid was added a 13 nlL of a 1:1 nixture
of 30% aqueous hydrogen peroxi de a@g c acid. The reaction was stirred
overni ght at roomtenperature. TheTM was concentrated in vacuo to

gi ve 2.Preparatioa of Besttorbislnydroxytrietiiy|)wég-ginnetthyl@dZojidiod-ona (Compoand §8aphy
(5-12 % et hanol in dichloronet hane?vl]‘% give a clear viscous oil (1.9 g,
5.2 mol, 80%. 1H NMR (CDCl 3, 400 )88144(3 6H) 3.36-3.37 (t, J=

5.2 Hz, 2H), 33953%9),350354( 4H), B89;3.64 Am 6H), 3.87-3.89
(t, J=5.0 Hz, 2H) % 6- 4103, ( m=2H. 4, S, ML L bAPCl) iz 367
[M+ Ht OH

1-chl oro- 3-(2- ((2- (2- (2- et hoxyet hoxy) et hoxy)et hyl ) sul fonyl ) et hyl ) -5, 5-

di met hyl i m dazol i di ne- 2, 4-di one 0 3 [00243] A solution of

3-(2-((2-(2-(2- mg%yetjgoxy&/m%%m hylsﬁsumoemgopeglhy )-5, 5-

di met hyl i m dazotsadicme- dlmmrerHEdesgsg HN Yol ) thanol (10 m) was
cooled to 0 C. tert-Bu ypochlorite ( ul, 5.45 was added. The
resul ting sol ution was stir?®d for 3 hours & 0 C, and.theh' concentr at ed
under reduced pressure. The crude nmaterial was purifi egl9 by col um

chromat ogr aphy, el uting I loky)edrnupshylvid-nitrobui@nedioent of 5- 12% net hanol
in dichloronethane to give 1.1 g of.a,clear oil. 1H NWR (D20, 400 MHz) 8
1.39 (s, 6H), 3.28 (s, 3H), 3.43- 322((()» J=5.4 Hz, 2H), 3.51-3.61 (m 10H)
3.85- 3.88 (t, 5.2 Hz, 2H), 4.02- %Nos5 (Hm LRVS (ESI/APCI) mz 401 [M +
H t Exanple 28

3- chl ojgor3] 2- {G%éze(ranfemw@a@fﬁxﬂ.h@ §2®Lhoxred| Wa)ssadbte@mdvm tdnitlcbiat 04-

di met h)é 217L:ﬂazo 1 d -one oun§ 39p80 DCf/I HNANSNCPBA
DCM 0- - Costirfing sgluglgugtpenmcet@geW@ (4.6 g, 31 mmol) and 2 -nitropropane (30

2- ((2- mRt gl il tih ABOPRY b 3 RRIGE #RARCIThe QRSH 7R 3IRéd BIFA PETRP L} 056764

minutes then allowed to warm to room temperature and stirred for 18 hours. The

reaction was concentrated under reduced pressure and the product purified by column
chromatography (5 to 50% ethyl acetate in hexanes) to give the title compound as a
clear liquid (6.4 g, 27 mmol, 84%). '"H NMR (CDCls, 400 MHz) & 1.58 (s, 3H), 1.63 (s,
2H), 2.87-2.89 (d, J=5.0 Hz, 1H), 3.48-3.53 (dd, 6.8,9.8 Hz, 1H), 3.60-3.63 (dd, J =4.5,
9.8 Hz, 1H) 4.29-4.33 (m, 1H), 4.57 (s, 2H), 7.32-7.39 (m, 5H). LRMS (ESI/APCI) m/z
238 [M-H"].

3-amino-1-(benzyloxy)-3-methylbutan-2-ol

H ZNXK\O Bn

OH
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02N HN -...----OH\ | [00244] To a stirring solution of ethanolamne (7.5
m., 124 mmol ), nitropropane (11.1 m., 124 mmol ), water (2.4 nlL) in

i sopropameD 202105m2) was added 5 N NaOH ( 148 uL, 0.74 mror)ustaliloseved by t he
sl ow addition of 37% aq fornal dehyde (9.2 nL). The resulting m xture was
stirred for 19 hours at roomtenperature, then diluted with 130 nL of 1 N
HCl. The m xture was successively washed with ether and ethyl acetate, then
the pH was adjusted to about 10 with 50% NaOH. The basic sol uti on was

extr aCt[@GhMg‘ Cfo ‘é"sfoihti‘%hcd?HO(rb@H?}t/IBW)f{i MBSy %Orﬁmbﬁﬁ’[@noé Sla(@' féﬁ‘?tnhr%ﬁ wer e

concentr at under reduced pressure to give 17.4 g of e yellow'liquid.
1H NVRI OIS (40 w&&;id®d1a6mrl(ysof Feey NJCWEQJIZFB@ (SQ%,J:lBI )1 The vegsgl, 3.04

ba 2- o B seRd I oD st e s FbRRNreE oo oy B b ik,

sol uti cﬁnem'd tlrc(u(gz Cbmrtdmhd Zontemcme@mll/am tn@)m 1I’martmlle c(ogndnugmd &0a ol ) | n
Met hanaol urr y

e oo daut lhelo g s 580 ot WV (685w 460 aas 108 {8 el bR etbr red for
481 g X sEipaess Byl e 4 BF D el e4§73§‘0b+¢0'7%‘7@@tﬁ1d5m vacuo

to give a cru ui'd, V\/mch was use irectly in the next step
wi t houtLRMS i ESUAPC@NTI/ZLEMS[MEQF/ APCl) mz 133 [M + H t
1- (2- hydr oxyet hyl ) - % Apd h rlnl . ()
[ 00246] A m xture ofur€s T2 2

met hyl propyl ) am no) et hanol (12 g, Qlomml) was heated in a 200C sand bath
for approximately 45 mn until am"mr)ika evol uti on had ceased. The crude

m xture was purified by colum chmraphy, eluting fromsilica gel with

a gradient of 0-10 % net hanol in di oronmet hane to give 6.0g of a white
solid. 1H NMR (CDCl 3, 400 MHz) 8 WD'20I2P®54521PCT/ US2011/ 056764 1. 33 (s
6H) , Ji %')a coﬁj 257‘16*: S%QJtI()h of éarﬁm% 1- %@nzg{l%x?)g?w?’n&ﬂ\ lbBtanJZ=al % %‘Z
4.01- 04 t = 1H), 1 (b 1H) CI) mz 15

Ht 2-08 mmlhﬁm%vpiwl@mmerﬁ%m Qéummgl yp 85 gl Oh@ﬁhvﬁﬁ@@dlpblﬁé@r@eth@nﬁ

Hni N-
1”‘(2 hycﬁ%dagtaﬁﬂ'i’%“p%%%]é e PohYS TR e OPES BIP YRt B 1915 Mg

pyri di medE A for,1.514r. Mlsntmlt@)niohsaﬁlﬁatad soﬁluemblxcelrtmmataj(ashhb)r waskkbdee was

e oAntdAe Erdu (e whe sfifed oo it Tndlhtng ofafn yer e Bfed A Washed | 1T e
GO LA M SRR A G ALV N o I

The organic fraction was dried over sodiumsulfate and concentrated in
vacuo t8dinsaultatefcangeniiaisdiiad repisdaandairied dy cobime chromaiRgrapbnd&to 400

b b 4758 grvPacdisly ineREnds 1o Btk thd1fid dofypotibyt 5o Sritlol Fevdl k- 20 21,

S- (2- (NMRACDELHUDOMEXPd MATazp8HE 14 {sy PHt hpD)3.€T-Battetnni 214t 4.3764.A1

SHNN'" - - - - - - Ac 1 [0 jon of

> (4, 4l s gé‘éﬁ! BAI0F VTS 1Bty B 3 HENART dRdM: Y. SRS 15
ol ) ipsHRAPTY @ N, N-di net hyl f or mam de was added potassi um

t hi oacetate (3) 4 g, 3 I). The reaction was stirred for 18 hours. The
m xture was concent r abeitydrexyinetayl) dik-dinmetbyloxazplidin2®Nessur e, whi ch was
extracted with 1:1 ethyl acetate: di¢hl oronethane. The or gani ¢ extract was
concentrated under reduced pressure tfjo give a crude red oil which was
purified by colum chromat ography,Hel ubing fromsilica gel with a gradient
of 0 to 10 % nethanol in dichlorone ne to give 2.6 g of a off-white
solid. 1H NWR (CDCI 3, 400 MHz) 8 1.30 OH6H), 2.36 (s, 3H), 3.04-3.07 (t,

‘]_ 6 9@@7é8| Tagé%futlﬁzof?&bcf%yﬁoxﬁrpgt%y 44‘gj|mgthonH520l%l_rQ2olr11 a7 (br s,

1 (2 et PEhmyd!) wﬂEt@FﬂiKmm@Wam@'@édJﬁa)@*hgoi10%6Pd/0/\@/et Degussa type

2012/ 054521PCT/ US2011/ 056764 O A SHNNI "- - - - - - H\
E101). The vessel was pressurized with Hs (450 psi) and the suspension stirred for 24

h. An additional 500mg of 10% Pd/C was added and the reaction was stirred under 450
PSI H, for 5 days. The mixture was filtered through celite, concentrated in vacuo, and
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[00249] To a cold (0 C solution of

S-(2-(4, 4-di met hyl- 2- oxoi m dazol i di n-1-ypethyl) ethanethioate (1.5 g, 6.9
nmol ) i n W 2n2/isfi52met hanol and 7.2 nlL of water was adde@C2/ub26m1/06d765 N
NaOH. The external ice bath was renoved and the m xture was allowed to warm
to roomtenperature and stirred for 18 hours. Concentrated HCl (11 nL) was
added and the resultant solution was concentrated to about 1/2 its original
vol une and extracted with ethyl acetate. The organic |ayer was washed with
a brin uﬁﬁéd’by%bunﬂfcﬁr@n% gﬁ@g 11D f ik RandiH RS BHetRRY 16 a.valave 1.2 9
of a tan quid. 1H N 00 MHz) 8 1.32 (s, 6 3143 (t,
J=8.1 lelteariﬁi)lldzvmdﬂ aolzirflqdqto athBesom“tUpmi)?tanglr@clﬁ(&g B—mm@ 3e0%).340 (t, J=

4 4 oi MFRYETb 308t s §3 6 I AT IG SR 4561 51 THLZB P B o e o
1\---\ 3\87-3:92 (fn,-1H) 0038 3T edd s ut 7.2rHRAf H) 5.59 (br s, H). LRMS (ESI/APCI)

1-(2- nercaptoetgﬁl) 4, 4-di methyllmdazolldln 2- one (1 2g 6. 9mm|) and
[ 242- (273 FetRd noxy) et hoxy) et hoxy] et hoxy] p-toluenesul fonate (2.4 g, 7.6

mol ) in anhydr ous3 5*”!5@51512&%&1“!@5@2‘9&"1 nyégfgpoggmgiig%ecey um car bonat e
(1.3 g, 4.1 room

t enperat ure. The crude reaction m xtu was concentrated under reduced

pressure to give a sem solid residue ich was then extracted with ethyl
acetate. The ethyl acetate was filtetegd'to renove insoluble material and
concentrated to a red oil, which pagified by colum chromatography,

eluting fromsilica gel wnth a gradient ofH2 to 12 A nmethanol in
di chl Ot[mmﬂjan'éo 2@ U selufiod ob5-@hydropahethiiva, 4-dinoeted ok azplidh-2-dnieNRR0 ( CDCl 3,

) o a7 Bl st of pahanplienAtas lorpli] hybfentorbigdo PradoPes | apar)

n1 z 32}, rInM *Tnﬂ reactlon was stirred at 0 °C for 1 hour, then concentrated to a crude residue
1-(2- ((2-(2-(2-hydroxyet hoxy) et hoxy) et hyl)sul fonyl)ethyl)-4,4-di methylim da

zol i di NngebﬁﬂQUCQ@pQ@fﬂfQ)gMP@ﬂ'P 1 wagPeritied by camm shromatoggaphy (20 \ \,0

4 4 i OBRAR YR bedRiiniRbdned) BlaRoind dtldiinapnd s a clear liquid @48 g, | - o

ng, 2.1. 387mlrﬁou80%l) dhil MM@T@E][D@J@M(WMHZ) dWad9 b et 1442qb|31ﬂ)or:2a2892y‘b‘ﬁ(ddoi c
acid (77% reaction was stirred for 1 hour at 0 C

then diFdt %ud7 %qfﬂ %ﬁérﬁ %$ &fﬁeﬂ'ﬁbr?é%ﬁc?&xﬁ%h‘é@ BA7Tch (e 1= K&@TEnd once

wi th bripye| gie pgg,qpcg Af2080 @ @s dried over sodiumsul fate,
concentrated to a clear oil, and purified by col unm chronmat ography, el uting

fromsilica gel with a gradient ofExanple 3% met hanol in dichlor orret hane to

give 0.68 g of anC

3.29-3.31 (m 4HY, L1 %&r‘{é’ﬂ’w qubéﬁetég%yz&gz' ﬁf’23§ 43 5 6h (m 6H),
3.70-3.73 (t, J= 6.2 Hz, 2H), 3JCoMmpbudd 33-123)= 5 Hz, 4.36 (br s,

1H); LRMS (ESI/ APC) " 353, [M+ H.

3-chl oro-1- (24(2- (¢ @2- hydr oxyet hoxvy)ethaxy) etdaykdsul f gnyppet hyl ) - 4, 4-
dimethylim daZQJblexdﬁn/(“ﬂyHone—ngm . A Je: A sol tdbﬂﬂlg@’fJ\/\OH
1-(2-((2-(2-(2-hydroxyet hoxy) et hoxy) et hyl ) sul fonyl ) et hyl) -4, 4-

di met hyl i m dazol i din-2-one (0.67 g, 1.9 mmol) in nmethanol (4 m) was cool ed
to O C. tert-Butyl hypochlorite (267 ul, 2.37 mmol) was added. The resulting
solution was stirred for 30 minjf at, QCMg,}éOHandOthen concentrat ed under
reduced pressure. The crﬁ?dé—»nﬂte |al—was*p”urm)lf ed by col unmm chromat ogr aphy,
eluting fromsilica gel with jcent of gret hanol in

di chl or onet hane t? |v% ’ of a cl ear oil D20, 400 MHz) 8 1.24
(s, 6H), 3.28 u‘|| HOXV Ja |n5 AQYI-370XQ ,a 9AS _ 3 3 54 (m
2H), 3.58- 361(m 6H) '3.71-3. 74 o= 6.3 Hz, 2H), 3.87-3.89 (t, J=5.3
Hz, 2H). 13C NMR (D20, 100 MHz) 8 1Wo 69.7, 69.5, 69.4, 63.7,
62.5, 58.0, 55.1, 53.1, 50.9, 8wz 22.3;” LRNS (ESI/APCI) niz 387 [M+ Ht
Exanpl l¢ I 2-one
WO 201%Q 0545121PCT/ US201%%0§%§62 %ﬁyﬁ%ﬁﬁ% & rﬁe@ytb%ﬁéaﬁ'@é&]ﬁéﬂil PRIGEe

24( 2- mBAYH Prepsred aﬁldcgwt)%nr&@yétaﬁ:@ﬁoi\iairo%mheeﬁh ‘Shiau GFMpiROGEESE. To a
stirring solution of ethanolamne (7.5 nL, 124 mol ), nitropropane (11.1
m., 124 mmol ), water (2.4 nL) in isopropanol (21 nm.) was added 5 N NaCOH (
148 uL, 0.74 nmmol) followed by the slow addition of 37% aq formal dehyde
(9.2 nL). The resulting mixture waddo$tirred for 19 hours at room
tenperature, then diluted with 130 nL of 1 N HC. The m xture was
successively washed with ether and ethyl acetate, then the pH was adjusted
to about 10 with 50% NaOH. The basic solution was extracted twice with

di chl oronet hane. The conbi ned organic fractions were concentrated under
reduced pressure to give 17.4 g of a pale yeIIowllqwd 1H NIVR (CDCI3 400

~ oA ~ N PN TN N NS NN N NN




H2N HN-----OH / [00254] To a sol ution of

2-((2-methyl -2-nitropropyl)am no)ethanol (20.4 g, 126 mmol) i n met hanol
(120 m) wezopddestia slurry of 50% Raney N ckel @in H2@ectaisadni/oséaibe vessel
was pressurized with H2 (450 psi) and the suspension stirred for 19 h. The
m xture was filtered through Celite and concentrated in vacuo to give 20 g
of a crude liquid, which was distilled under vacuum (<1 nbar, 100-125 C) to
give 13 g of a clear WD 2012/054521PCT/ US2011/ 056764 |iquid, which was

f d
Wogﬂoui%r%%a??%gﬁ@dg}nmﬁw 'éézagﬁsi c.?ﬁgdw)%% @ghdﬁ rl\@é}éﬂs yl_fﬁérp Gé’tﬁg@;ﬁ‘éﬁa&%ﬁ(%

1- I(2 hw@@etawlﬁa@ss %@@%@t@r@%ﬁﬁwcm%é?ﬂ&miﬂr%@’f@s 2009,06R58P-T88) a
t 90
ne of stnd ARV LR AR AR o B LSO SRS TR ) O v

cool ed mmol@ w@svdddadao tiex treéxtoad, ahdehé)abﬂmbarﬁd&ehdtﬂammmdrel\la@-bt(zﬁéi%dny wei ght ,
43. ). was added slowy to the c Id sol on ov ever al

3 e Sanghicr el diatar Bt S R i Bl st S DG e

al | OWEQH b%Wféﬁdh?dfdPﬂj%heWﬁﬁitﬂﬁemﬁﬂg‘) Whé E681Ed i@ L7 gl éthglﬁéétaﬂ@ hr.

The crude reaction mxture was filter to renmove solids,

acet onavasgewhyrasided Jthiesiecnad flesh waststieed don 2 rzmtge%andtmre@dded HO the,

portio f t bhbat i on
oAk RSu BT byt Aot i ot b

di rect Ifqr 2 hotirse Tinexreasti@pmttrieosts fueridned vaithr sdtuczaded caquebm/BIaQ—EBDé APCl) nlz
(2)0%]4[ EA:ISRf H%@@'gf p lgorrggq L{jp%?h%&rra%té/de \Evm{ }hyTo’ace‘té‘:iéS et rtﬁﬂ‘écélﬁ! a grrv%é n-2-one

1- (2- hydh I f rrgh 1(0t820M R. 63 nmol )
in met )r{]:gngéﬁtﬁit@d’ é)m%&' %d%yt&‘ﬂu i M%??ﬁt%%y%oﬁﬂ@&%@ﬂ% ul, 0.94

mol ) Ne¥arRRRldel 9IVenko. 9%@1153%%@“3@*{1{6] AMPRNGtirred for 60 ninutes, and

t hen CRRGENtS at HOdes_ & ﬁg)darp_ € (:Sa‘t'Banan‘e crude material was purlfled
by colm—@rﬁ%%ﬁ@n‘ng—%ﬂm el with a gradient of 0-8 A

met hanol in dichloronmethane to give\}110My of a V\:hl te solid. 1H NWR (D20,
400 MHz) 8 1.21(s, 3H), 1.43 H%b l\fgf‘ , 3.43-3.345 (t, J=5.6
Hz, 2H), 3.64-3.66 (t, J=5.6 z 13C N (D20, 100 MHz) 8 172.9, 68.1,
60. 0, $@0279]57Eunyl Z—E(abemzyRRyBarbBIylﬁmlmﬂ%ﬂ@@ll@mmxaﬁdatézs.@m 8.9H t
Exanmpl e 30, W0D.2012/ 054521P 2011L 056764 :
(3 oA BP s WA A P Ll TR, A B gfayrie (3.4, (5.4 mmol) was
et hox yetb@xy it mpxyreeahy the fdabtich Akt whd anesd fbrlHThours at room
4- et hyl benzenesul f onat e ( Conpound 39- 85) MsCl, Pyr, DCM H NIN HN( M) 2,
THF HNREMTRENEEHS CHP)reRgtion was quenched with 1 N HC, and the’mixture was stirred for

1 hour. The mixture was extracted with ethylacetate, and the combined organic layers

were dried over sodium sulfate, filtered, and purified by column chromatography (0 to 4

% methanol on dichloromethane) to give 2.14 g (70%) of the title compound.

6-(2-hydroxyethyl)-4.4-dimethyl-1,3-0xazinan-2-one

0O

HNJ\

A,
[00280] To a cold (0 °C) solution of benzyl (4,6-dihydroxy-2-methylhexan-2-
yl)carbamate (460 mg, 1.6 mmol) in 30 mL of anhydrous THF was added sodium
hydride (60% dispersion in oil, 128 mg, 3.2 mmol). The reaction was stirred at 0 °C for
15 min then allowed to warm to room temperature and stirred for an additional 4 hours.

Acetic acid (ca 3.5 mmol) was added and the mixture was concentrated under reduced
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ot BuOCl, MeOH CI. 1 HN TsON 24(2-net hyl-2-nitrobropyl)am no)ethanol 02N 2\
[ 00257] To a stirring solution of ethanolamne (7.5 nm., 124 mmol),

ni t ropr opsioeo(2l0b421nL, 124 mmol ), water (2.4 nlL) in isopcoasaal/ofezés nl) was
added 5 N NaOH ( 148 uL, 0.74 mml) followed by the slow addition of 37% aq
formal dehyde (9.2 nmL). The resulting mxture was stirred for 19 hours at
roomtenperature, then diluted with 130 nL of 1 N HCI. The m xture was
successively washed with ether and ethyl acetate, then the pH was adjusted

to abowtedkraM The BRMNRSIdue e bafics bipédm'ﬁr‘nﬁréh\‘@fﬁal%ﬁffégﬁﬁcg%t1‘ﬁi %Ee W th

di chl of onet hane. The conbi ned organic fractions weré entrat gd under
r educedgiharglim dichiprgingthang) ip glvefa whiteas@idy@! B 60g.| 1. gaimmolL A/ MR I IER3, 400

(1 92 G BUSO AR M T EE Ry 1 4T 299 2 08 T FBar 7 P22

24( 2 afZH)O*r 29me$$lvdtpn£>p\d nam H@)ﬂ*‘clh@f'@ 3.58 hO@ILl:‘)&L 3704.21 89l 1H)i A1540f 57
2-((2-nmethyl-2-nitr oropy)amno mml ) in Methanol (65

n) wadh dade®Hg dhurk @' ljts, 5@% lFﬁ&’(@y W'Wé' @/Fﬂ7ﬁiw+('§ ‘m ). The vessel was
pressuril dfchovd { Nk "‘, At Qﬂaﬁlé)anétl rred for 48 hours. The

m Xt ur € Wa er ed ' rated in vacuo to give 7.4
g of a crude liquid, WD 2012/ 054521@CT/ U82011/ 056764 whi ch was used

directly in the next step w thouy— ullLlflcatlon. LRVS (ESI/APCI) mz 133 [M
+ Hl . 1-(2-hydroxyethyl)-4, 4-di net gyl ii:’ dazol i di n-2-one 0 HNAN-----COH
nmol

[ 00259] A m xture of urea(54g, and 2-((2-am no- 2-
nmet hyl pr Ee/_ll ) am no) et hanol (12 ) was heated in a 200C sand bath

for apfiPQsdilat EP ¢ sOBItENOF @nfs fﬂydéw}é) -eatlitnstion 1hkaxazaged-omen@/8mde

m xt ur r romsilica gel th
a grgdq : E o@y@%hﬂ& QMP%%{HH?%QQ ng'o@g Qﬁgwg%agug?/ée 6. OZI o:‘ a \g/]\,hl t\(,avI
sol i d. trighidviRoCEiNTlre, ackilB7 0z, 186 ﬂnr86| .( $he 6éfctioBd.Rikture wazhftirred. 2 7e@n30 (t,

Z];r 552t 2 r‘aLLﬁ@/gor(%gpyJ@F%H t%ﬁppzrfg%y PMFRéq_Fy céumn é?wror(natograpShy (0 to '1)0 %5 31
2- (4, 4n%tﬁ§rﬁc5m1d%h@ﬁ@m@1méptd glwealwmte) @csuwdzgrm@awnm mrhanars,). HNNMR

Nr**----- sol uti on of

1-(2- h@t@x@%& 2)541 3’; :3 r@é't )hyi78nii-83 01 2d),nl- 2788 (08, 9-@1 BY4.grttd, )1 Hind

g)dltrjlegl %&%g 12 %f%ﬁélt ! 'F'% 1|_f|‘) §%4 %SQEIS%HH)%%@ gﬁ}&g@estl rred

at roonDi@NTEY RiH) & 4403, 2139*'8518541 5630072, BtESBV\BtIl'RNd@O(BSUKFfCI) m/z 208

di chl or met hane and washed twice with 40 nL of 1 N HCl and once with brine.
The or §dmHE - fraction was dried over sodium sulfate and concentrated in
vacuo to 3.54 g of the desired pro@% @sgwhite solid. 1H NWR (CDC 3, 400
MHz) 8 1.33 (s, 6H), 3.06 (s, : 2H), 3.54-3.57 (t, J= 5.2, 2H),
4.36-4.39 (t- chidrs 3 2H2; mﬁH))xyeIﬁws' (aﬂESI JZ,AP,GIS-terhdamaByhrmlNazolld]n4one

1- (2- (di et hyl am no) et hyl) - 4, 4-(@omgiduyldi 38-tié@)ol i di n-2-one 0 A/ HNN
------- N1 "\ [00261]In a seal ed tube, a solutio f

2- (4, 4-di met hy1- 2- oxoi m dazol i di n-1-yl) et hyl neehamesul fonate (500 ny,

2. 1mmol ) and di et hyl amne(46mm|) intetra ofuran WO

2012/ 054521PCT/ USg QE7RGH (223 mly~weehegted—at260 C for 5 hours.

Addi tional dinethylamine (1 nL of a 2Mtetrahydro&uran sol uti on) was added
and the reaction was heated for 3 additional hours. The sol ution was
concentrated to a crude residue under reduced %ﬁessure t hen dissolved in 5
mL of 1 N HCI. The ﬁl}gkpﬁusos,ei\gtxi orC'YAs Metts hedy Wi h~ePethgronet hane, then
made basic (pH > 854 gt h sodi um car bonate and racted with

di chl oronet hane tw ce.oThe aqueous sol ution was' farther adjusted to pH >10
with NaOH, and extracted with twice wth dichl osen®t hane. The comnbi ned

sul fate and concentrated under
:,— te solid. 1H NWR (CDCI 3, 400

M) 8 1.30 (s. 6H),227(s

@ (t 6.8 Hz, 2H) 3.24 (s, 2H),

3.29-3.33 (t, J=6.8 Hz, 3.5 361(m‘1 3.88 (br m 2H), 7.27-7.29
(d, J=8.1 Hz, 2H), 7.58- 7 60 (d, J= 8.2 Hz, 2H) LRVE (ESI/APCI) mz 186 [M
+ Ht

2- (4, 4-di met hyl- 2- oxoi m dazol i di n-1-y1)-N(2-(2-(2-methoxyet hoxy) et hoxy) et h
yl)-N, N di nmet hyl et hanam ni um 4- met12%/I benzenesul f onat e



oA / HNN-.."---N/\---\ 0*--\/0/ TsO- [00262] In a seal ed tube,

1- (2- (di mret hyl am no) et hyl ) -4, 4-di net hyl i m dazol i di n-2-one (92 ng, 0.5 mmol)
and [ 242-wo-2netdsesey et hoxy) et hoxy) et hoxy] et hoxy] pt ol uenesuitusematss764 318 ny,
1.0 mol) were heated at 60 C for 4.5 hours. The crude reaction m xture was
purified by reverse phase HPLC eluting froma C18 colum with a gradi ent of
5to 95% CH3CN in water (with 0.01% acetic acid) to give 165 ng of a clear
oil. 1H NWR (D20, 400 MHz) 8 1.19(s, 6H), 2.30 (s, 3H), 3.11 (s, 6H)
?d27(5 0@'2@2] 32-?5 n{é‘-‘tho hoxg yl34 ﬁﬂatr(%enlz@h')asul%n%?e {vas sghth%EDzledﬁ%%zb' :7))3%9
[Mt zim%pmedu@dew@em era&@ow& i aia@alt@@ rans-, >21)P7 N1 $00-(131% at

ey )ﬁﬁ‘ggnzenes %égﬁm@ W%prﬂr% @Kﬁﬁw&{% LM by relfeF?”CFd%s[ 00263] A
Gt Sﬂ h%namdl%g%l (1 M) was cool ed

to 0 C tert Butyl hypochl or| te (\%’? WO 2012/ 054521PCT/ US2011/ 056764 ul, 0.4
mol ) was added. The resul tingygOtyt™orPwas~gtirred for 2 hours at 0 C and
t hen concentrated under reduced essure. The residue was purified by
reverse phase HPLC eluting fro 18 coI urm vvith a gradi ent of 5to 95%

CH3CN in water_(with 0.01%acetic acid gi ve a clear oil. 1H
NVR ( DE@O288)0 Tpp)soutionof 2.2,5 @,tgtrargetjgghmgiazglpq;m 430"059 1(@ 7. @H)m9|)2"61'€fs

> 31 TSty @% ?mé%&%d'ﬁﬁ@% R AR T Z“

139 6, nipel) Aandlme rasulmt ;ixiege Was drrad f@91l Aourcd.ropoma8mperaares, 2-62-. 1, 58 0,
55.5,

1- chl Ometgby%gh@(yg%tﬁyl q%yy?b%nz%sﬁl oSnIa/téA‘ '(31%) g, Wmm%ﬁ wis'\%de%(c?rans
(2, 5, 8.ahdl,tAd sditid0 a3, Aitredit 36013 YedPerkturdédod 78 ., FBe PEadtidnGRixtire OBis71, 74, 77

, 80, 83 : , ,
, 86, 89 ConCeErajed underpeuynyiod grugesesigee ndRacry e eplidauansetraneediRct an- 118-

VE i Qb iofldheCif f1{dRRaRO Mo ASsAls. The3BIdN hs ur?fae%@/ tQufmet hyl-3-
(2,5,8, 11, 14, 17, 20, 23, 26, 29, 32, 35, 38, 41, 44, 47, 50, 53, 5 65, 68, 71, 74, 77

, 80, 83 CBB)matography 0 to 12'% methanol in dlchloromethane) to give a clear liquid ( 724 mg,
89, 92, 95,98, 101, A0 40T Ik Ol oo 185, BRRAl 55 S 4B APXRYE AP PR! 4Ry L16-
3.34-3.37 (t, J=6.3 Hz, 3H), 3.49-3.52 (m, 2H), 3.58-3.61 (m, 4H). "*C NMR (100 MHz,
D.0) 6 25.7, 27.3, 39.6, 57.9, 58.9, 67.7, 69.4, 71.0, 76.2, 179.5. LRMS (ESI/APCI) m/z
245 [M+H]".
1-chloro-3-(2-(2-methoxyethoxy)ethyl)-2.2.5. 5-tetramethylimidazolidin-4-one

C|\N>(N/\/O\/\O/

%

[00284] A solution of 3-(2-(2-methoxyethoxy)ethyl)-2,2,5,5-tetramethyl-imidazolidin-4-
one (715 mg, 2.9 mmol) in methanol (7 ml) was cooled to 0 °C. tert-Butylhypochlorite
(393 ul, 3.5 mmol) was added. The resulting solution was stirred for 30 minutes, and
then concentrated under reduced pressure. The crude material was purified by column
chromatography (0 to 12 % methanol in dichloromethane) to give the title compound as
a clear liquid (666 mg, 2.39 mmol, 82%). 'H NMR (400 MHz, D20) & 1.26 (s, 6H),1.43
(s, 6H), 3.27 (s, 3H), 3.44-3.46 (m, 2H), 3.49-3.51 (m, 2H), 3.57-3.63 (m, 4H). *C NMR

154



[ 00264] Pol y(ethyl ene glycol) methyl ether (average nol ecul ar wei ght =
2000, Aldrich cat#202509, 5.25 g, 2.6 mml) was dissolved in

di chl or orORlzarees§350ML) . To the stirring mxture i s addedTiuse@tloyd7aim ne
(2.0 M, 7.2 mol), and the conbined m xture was cooled to 0 C

met hanesul fonyl chloride (0.5 m, 6.5 mmol) was added dropwi se to the
stirring solution over a 30 mnute period. The conbined m xture was stirred
at WD 2012/ 054521PCT/ US2011/ 056764 OC for an additional 30 m nutes. The
reactl gf’od'mﬂiu pﬂ%%zﬁséze@ M is1ates 0 618, 6818 18288 LAy el RS dried
over sodium sulf e organi’c l'ayer was concentrated’ in vacuo, and the
PEG neskSHARCHr mti @79 [MsHised wi t hout further purification. [00265]
2,2,5,5-Tetramet hyl i m dazol i di n-4-one (,2.20 g, 15.8 mmol), prepared as
described in U S. patent nunber 5, , Wrely etal., June 30, 1992),
was di ssof-¢amkro- Q,N,Ntdtramengll Boprmsiidactradxattidecaho1 3- ?I?in’ﬁ@éimibﬁgﬂoﬁém
tenperature solution was added sodi um hydri de (60% 2 nmg, 2.8 mol), in 4
portions over 10 minutes. After (G@MBEdd B32) one hour of stirring at room
tenperature, the PEG nesylate was added to the reaction m x e. After the
reaction mxture was stirred for 18 hours at roomtenperatgreythe mxture
was concentrated in vacuo, and crude material is purified ilica gel

colum chro Q 10% st han N Ion thgne) 0 give 1.42 g
(8% the WP?QE'C np@ﬁﬁﬁ'\Ig\%loro 2, B0 gLS'\égL@ S
(2,5,8,11, 14,17, 20, 23, 26, 29, 32, 35, 38, 41, 44, 47, 50, 53 56 59 62365, 68, 71, 74, 77

, 80, 83
, 86, 89, 92, 9 04 10 0, 1 & el 1gearo tEKé AOxA ectan-118-
yl)imi dazbwg;% %“ﬁgﬁﬁé‘ gVC)l\rQ/-szB—y %ﬁl CNC?\O}OZGG] Owgol ution
of 2,2,5, ramet hyl- 3-
(2,5,8,11, 14 27 20, 23, 26, 29, 32, 35, 38, 41, 44, 47, 50 53.156, 59, 62, 65, 68, 71, 74, 77
, 80, 83, 86, ,
89, 92, 95, 98, 101, 18$8.847-teiaoxairdecps: L-mell LELHONAR ahect an- 118-

yI)|n1dazoI|d|n 4-one (1.42 a. gnpl ro apol (150 m ) was added
t ert butyl hypochl orite (2097 ﬁ%/\jf )\V?HE/ﬁF Qture was stirred for 1

hour afo6Rgs] Thearseafiond té¥radityien ?ccﬂW’@hﬁétﬂ%l%étéﬁ‘(tétﬂ*ﬁgmdeawbrrdhwe
q

material is purified_by silica gel ash chroma % to 10% net hanol
i n di cHOGHSRem@hd) 2/ gnigpfiigtr reiyraswes agded Resaly tqnéJf@é‘IHﬁ@U%QOd'!Hm NVR (400

(s, 3 1y 0%%53?25%"11??3{?"5%03 S hegByonis Rl 168 Trasgife ol o>

83. 6, Tdsw)phlegdé 18. érggBGQemh)ol)aWI 27/ mBG'HF was aﬂded@lrmwaamthez(mld stifExgnpl e

Ccompostitas: TS Feabron T Ga st sbirpudbn bk B Teyten aithedih'sy ALt one
3-(2- I\/Md@@ow &ythactéd vibe Withelictaomituthans. daeadrydhio frhcooss werdSuwashéed
MeOH ON) * NH %00267 A suspensi on of

2,2,5, éW'LcétVY'M@W{/Ia %Oﬁ‘ﬁﬁd\f"ihd?rﬁleﬂrtﬁﬁbdr(@ vergnagnesiymskfatedepar ed as
descri gleﬂcr:ﬁrﬂ éaderxlﬂsggH Zr%HEcéH‘Hf%%EUI%t% &%éamgﬁbywt@é 47, Mﬁﬁol?’@g%}%?e’-)

and so 60 % dis ui v)
N, Ndi metutg mr@duatnwamuw_d)dmgtly\mﬁﬂosm punfeccatlan lr-BMfﬁ (t@iﬁe?@k) um'e 36adlM|+I-ﬂ| trogen
for 15 ) Dl , 1.1 equiv.)
was addaes Ot e Xt o e wWaS S et at— oot tenpera e overnight.
After 19.5 h, the nlxture ng conc ntrated he re5|due was absorbed on
silica (2 g) and was purifn gerfiashochr omat ogr aphy
chr omat ography (0-6 % nmeth I in dlchloronethane) af forded the
i m dazol i di none as a pale yelbow oil (0.71 g, 71%. 1H NWR (400 MHz, CDCl 3)
8 3.56 1 82
(s 1ryddapelo Tea Splfonia 2l etgrmeduiin el (e Ha el it
[Ogggg]rnﬂ_A&' érﬂwy@iﬁél ; J@Nwtjhﬁéthyl?orﬂwa{?maetv@srédmbfﬁddim hyandeé GBO%GTémﬁsmﬂn

sol ution of
3- ( 2- meilheBd/Bghy10 mmat), 8ng the resaanhyixtured¥asostirtrchion 1diear @proamn g, 3.5 mml)

N o R T e A T TR L

portion. Hi gh pressure |liquid chronmatography-nmass spectroscopy anal ysis
after 5 mnutes showed all starting am ne had been consuned. After 20

m nutes, the mxture was concentratléd in vacuo to an oil. The oil absorbed
was on silica (2.5 g) and was purified by silica gel flash chromatography
chromat ogr aphy (0-4% net hanol in dichloronethane) afforded the
N—chloro-inidazolidin-4-one as a colorless oil (0.78 g, 95% . 1H NMR (400
MHz, CDCI3) 8 3.55 (t, J = 5.8 Hz, 2H), 3.44 (t, J 6.4 Hz, 2H), 3.36 (s,
SFD 1 46 (s, 6H), 1.36 MD 2012/054521PCT/U82011/056764 (s, 6H); 13C NWMR

A PN R AN S\ N A NN NN N —~ oA ~r o~ N N ~ - a ~NN




Preparation of 1-chloro-3-(3-(2-(2-nethoxyethoxy)ethoxy)propyl)-2,2,5,5-
tetranet hyl i m dazol i di n-4-one (Conpound 39-114) NaH, DWMF)1-Cl Nal,

ref | ux) 1-wbiNoBris452Clacet one0 NaH, DWVF t BuCCl PCT/US2011/056764
3-(3-1odopropyl)-2,2,5,5-tetranet hyli m dazol i di n-4-one HN [ 00269] A
suspension of 2,2,5,5-tetranethylim dazolidin-4-one (2.13 g, 15.0 mmol),
prepared as described in U S patent nunber 5,126,057 (Wrley etal., June
30, 1992), and sodium hydride (0.63 g, 60 %disp, 15.8 mmmol, 1.05 equiv) in
dry N, Ws%dé\ﬂ'&rﬁ?xﬁ%@‘aﬁ’ﬂ thé BolMkibnWass stirtdd ﬁc}‘?gﬁn Otbgfﬁg‘r%tﬁw 3B HSBrd!THET

nitrogen for 15 The m xture was cool ed efore neat

3- chl oreactioprioixtyie sesrmoncentedegiundeovacuumiQ a tr@legsidue) Magscradelsdlid and t he
m xt ur e . t.ur . - i Xxture was
conceni bsppied P cEheb AT hATFIE et 1Bid Inh e e - col | a
(‘assunediubin GhromEtdgraphy (htovs® %€ anethad! frodichlocbrhethtahe) toegive atoigarwgtidout
further purificatiaon, %0(]270 The residue (assuned 15 mmpl of al kyl

chl ori d@Po%hs - Shepdntiza) i il MME 98 BB, Re®) 0 d ol @nPlibdi-Hk (% £H803-6;3-39 mol
2.0 equi.Vv K d ntdren @ I h s. The
cool od 1y 20 2 G R Bk O IR @St Qi oA BVIYL
filterdechiord-285ckintramettyh3r (2 518, birMetoxatrisiecan 1 Swhiimidazakdisdspresded i n

di chl oronet hane (100 ni), filtered and concentrated. The residue was
absorbed on WO 2012/ 054@@%)&%@5@%& (12 g). Chromatography
on silica (0-5% nethanol inyd

e
/
iyChl oronet hane) afforded the title conpound as
a very pale yellow oil (2. 49% . 1H NWR (400 MHz, CDCI3) 8 3.26 (t, J
= 7.5 Hz, 2H), 3.21 (t, J = 6.9 Hz, 2H), 2.17 (t, J = 6.8, 7.5 Hz, 2H),
2. 03 (1pp0287] 1H)\ solutioAdf Bs(2-(@Hhethdxpsth$sy)ethiy));2, 2 BNt dfaBidtr@nidavordid4: [ M +

t : o .
:tﬂ ( 3- ( ONEA9RR Meb Ry M) B ASRANEY G gPh was epokedio Q& o it RYIMIMPRS29M i n- 4- 0
ne 1",890 Y ;PR 4d habedt THE eddvtirR)soldiorF ®bs BBREIRSB0 met, BRf thdn 30 i,
11.0 mol, 1.5 equiv.) was added dropw se to a suspension of sodi um hydri de
(400 m§oneTYsaied pnderiigduped Presges. ethf orupeimatrrial waseyiiad by eelaimde (10 nL)

50 . L _ _ . nut es,

our or o SR Ip TP 1) el B9 IS GRETASBAAGLRS (18 iyt
t et r amtévyninml dedslyialdn - '+ NVR (4029Hg, CDGE B4 Xs,igH)N, .46 ¢, rex)hgl3Bos mani de
(10 nL) was added via cannula_over 15 m nutes. The gixture was then stirred
over ni ght: at4rbbeiterbrattbe’ (Bht41). 3%2ndhr M. HHe nP MR 1RBMBncent r at ed
; . L oh o
A A e N WA O A o
(190 ng/28.2RMASESI/PBRCH med 36 §NGIH]". 1H NVR (400 MHz, CDCI3) 8 3.68-3.64
(m 4H), 3.63-3.59 (m 2H), 3.57-3_54 §|m§§2H)’ 3.53 (t, J =6.1 Hz, 2H),
3.39 (s, 3H), 3.29-3.24 (m 2H), ¥ 9 (m 2H), 1.82 (br s, 1H), 1.41

, 6H), 1.32 : roURMpd AR it B8] it o-
(l-SChI c|_)20- 3-(3-8-%%ﬁ)r%?hoxye§d§%t h%f;ggqgﬁyﬁléézmgb%q%opgt ramet hyl i m dazo

I foo-

l'i di n-4-one 0-00 0 [00272] A sdGOMRANG
3-(3-(2-(2-met hoxyet hoxy) eer}%y%&r 8'%" )-2,2,5, 5- o.n . HC
t et ramet hyl i nmi dazoldxdi - 4- pael, (182 60 ROMEQH, defilx ME | (10 nmL) was

cool ed in ice wat &P~+0r-20 ni nutés, heflore neat tert~hutyl hypochlorite
(0.10 nL, 0.9 nmol, 1.5 equiv.) was afded in one porti&h. Hi gh pressure

| i qui d chronmat ography-nass spectroscopy anal ysis after 5 m nutes showed al
starting am ne had been congyned. After 220 min, the m xture was
concentrated in vgquit@Na Qi lureaabpicc ky &@g/ansanbed @nNéhkica (1 0).

Chr omat ogr aphy on—sr%ﬁcaj(O$H@ﬁﬁEThanoP i/n di chl or onet e) afforded the
title WD 2012/ 054521PCT/ 911/ 056764 npound as a cofqrless oil (193 ny,
95% . 1H NVR (400 MHz, CDCI3) 8 3.66-3.62'(m 4H), 361-3°88 (m 2H),
3.56-3.53 (m 2H), 3.51 (t, J = 6.0 Hz, 2H), 3.38 (s, ¥Ff! 3.35- 3.30 (m
2H), 13%Bdin@Byl(FmitdH) 3-dkagmate, 6H), 1.33 (s, 6H); 13C NMR (100 MHz,
CcbhCl 3) 8 172.6, 82.1, 71.9, 70.59, 70.54, 70.13, 68.6, 65.3, 59.0, 38.2,
29.1, 25.1, 23.5; LRVS (ESI/APCI) mz 337 [M+ H . Exanple 34 Preparation
of 3-chl oro-5-(hydroxymnet hyl) -4, 4-di net hyl oxazol i di n-2-one (Conpound 39-
122)
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00 Triphosgene, 10%°d/ C, 500 PSI H2t BuOCl, MeOH, TEA, DCM HN Q MeOH THF (5
days) HN O O C, N OBn' G OHOH 39- 122 1-(benzyl oxv) - 3-net hyl - 3-ni t r obut an- 2- ol
[00273] Iw0,2812853%Mr anmet hyl guani di ne (620 4, 5 mMmmvl) waCadsed 1954y to a
cold, 0 C, stirring solution of benzyl oxy acetal dehyde (4.6 g, 31 muvl) and
2-nitropropane (30 nL, 333 nmmol) in 100 nL of anhydrous THF. The reaction
was stirred at 0 Cfor ten mnutes then allowed to warmto roomtenperature
and stirred for 18 hours. The reaction was concentrated under reduced
pressure and the product purified bchoI um chromat ography (5 to 50% et hyl

acetate in hexanes) to give the titl ound as a clear liquid (6.4 g, 27
mol , 849% . 1H NI\/R (CDCI'3, 400 MHz) 1)58 (s, 3H), 1.63 (s, 2H), 2.87-2.89
(d, JSOHz 3.48-3.53 (dd, 68©8Hz 1H) 360363(dd J =4.5,

0.8t poddte ﬁ%&é fifiopyBr 23iko-2imafhyiS o efdbanddidfi20.£8, 181 rihdy kOB |

OBn maqumszmemwmmn(m:wgﬁmmnwams e[dd@l‘ﬁ@]aqmoassoluhbnmh of

o e e B P ba Rl 2 07 18 pirelfo e FercfioMTias sl Tha™® ™

pr essutéraperaireiotEnd #elk Bkh eritdcibbavituspentir@ntisics! mpd d‘rQémBﬁahhoﬁ’éﬂe
m xture was filtered throu h Celite and concentrated in vacuo to give the

title c‘!‘tﬁﬁ%é’ﬂﬁ@ ONT SOUNBLUIIAI G IHCRIEaD Gl e GRFEPUGSHATeSISNREIECET! 3, 400
?“:"'é)l gcéu oi ﬁ/thﬁ'TDaf é,}ﬂf%d( ﬁ?ﬂﬂ%n cbrcﬁﬁa QF phy ( gbi)togfog%sg’thz c,(e%g) 2 210

[ MtH] . hsxamef&)mglmwmsmgcu protugt (isdegh9® dxalml .6@1%1) échﬁ\éR (60AMHNE,0 C- OBn

Lo Rk dotts, 2. 32l B R Br-266 (0. o132 26 5454 (Er4=1891 ami ne
(3.3 myz, 3 rme’v)s Tﬂ&cﬁ5J-n'4- @ﬁs@rmydmus g6-8 80 QE OIS bapet (4R, Flaed (dd,

trlphosgene The reaction Vas stirred at OCfor 3.5 hr

).
and at JRT.Z 86 |ﬂ251gfh)r A.6-4S6UdHod-f, BABIHzatlEd. SENMM (08AHaaPElY 95 i)

vas | S6Ek OB L e SRl VISR A sl T " rardce, “and

bri ne. 2linethyt-ganiethyianizo)Basitrdpiopanonerhygipdiiondall f at e, concentrated to a
resi due and purified by colum chronat ogl:;faphy (30 to 75% ethyl acetate in

hexanes) to give the title corrpoun@%ﬁ,{g 7.4 mol, 78% . 1H NWVR (CDCl 3,

400 MHz) 8 1.27 (s, 3H), 1.40 (s, 2 90 3.67-3.76 (m 2H), 4.37-4.41
(t, J= 6.4Hz, 1H), 4.56-4.64 (dd, J=9 2Hz, 2H), 5.27(s, H), 7.28-7.40
(m 5H). LRVS (ESI/APCI) iz 236 [M-H P
5- (hydr[ooafmth&lsbhﬁaoﬂoderﬁamh}dmw&mltnom ﬁ-o&ammaneﬁn HE@O?G:@HM@D@MO b a

L B RSBt RO Bt A B

The Ve$érﬂber‘éﬁ\§rep1r6$ﬁélféfl¥&%g%h&ldﬁzwéé’f@%mﬂ)ﬁh&id&i‘é sbfﬂ!ﬁoﬁ@ﬁ&@@%l%hﬁdl”ed for
24 h. An additional 500ng of 10% Pd/ C was added and the reaction was

st : r r e@ndriden| waerPEe rage pbad@ﬂ@@@étheﬁﬂéutmw@ﬁ @“aiﬁ‘sedfﬁolth@r?tg ofhr ough -
cel | CoRBRSTMAIRld of 8608 ol VRGO AR TR BRI OPARY pur 11 ¢

by ¢ rona ogr ap ofonethane) 10 give a
cl ear |Afiguidchoning ahredlok iten peratlirepthe retmdirgng eblwdntl\pamdstlbedjoﬁﬂgnd h8cidel 2

mol , 10Q¢ 1H NNR 3, 4 2.45 (br
s, 1H) resdagwasdyonijize C%Eljom %’agef '9 9@% %P’#"t hd iﬂ‘ébgﬂé%i% dﬁh"?gwaé Upedy 2
Hz, 1Hh|réct%9|n(thé next ﬁbﬂ viiRYE {URRES {maat.ahzwmm M!o‘cﬂ MHz, D,O) 8 1.53 (s
3-chl oro- 5-"( hydr oxynet ) -4, 4-di net hyl oxazol i din-2-one 0

3H), 2.74 (s, 3H) 362366(d J=14.6 Hz, 1H), 3.68-3.72 (d, J=14.6 Hz, 1H), 3.84-3.87

(d, J=12.5Hz, 1H), 4.10-4.13 (d, J=12.5 Hz, 1H). *C NMR (100 MHz, D,0) & 18.9, 34.4,

52.8, 66.2, 88.9 . LRMS (ESI/APCI) m/z 149 [M+H]".

2-amino-2-methyl-3-(methylamino)propan-1-ol hydrochloride
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Cl.NAO COH [00277] To a 0 C solution of

5- (hydr oxynet hyl ) - 4, 4- di net hyl oxazol i di n-2-one (250 ng, 1.72 mmol) in 2 nL
of met harD 20e#saitded tert butyl hypochlorite (290 ulL, 2PrBE8/uspuli)pse7dhe
reaction was stirred at O C for 1 hour, then concentrated to a crude

resi due under reduced pressure. The crude product was purified by colum
chromat ography (20 to 80 % ethyl acetate in hexanes) to give the title
conmpound as a clear liquid (248 ng, 1.38 mml, 80%. 1H NWMR (CDCl 3, 400
MHz) 8 1.29 (s, 3H), 1.42 (s, 3H)42N2 28- 2. 31(dd J=4.8, 7.7 1H), 3.85-3.88
(m 1H), 3.91-3.98 (m 1H), 4.37-4\40-fdd"SY = 4.7 6.9 Hz, 1H). LRMVB
(ESI/APCI) mz 180 [ MtHt Exanple” 35 H

3-chl oro- 6- (2 hydr oxyet hyl ) - 4, 4- di mePHyl - 1, 3- oxazi nan- 2- one ( Conpound

rico HEER A SRl el S AR el B ppioPeny ol dyergdiongs

et hyl %5. Gtgémrzmemmmiﬁﬁmw was adgiecBarsmmyd)f-Bamdeekelnn&tz@ (1 Ml)ChAENOEt

00278] In.a flask ar.bony|,.am no acid (14.77
L 002 0 bt fuds RS SRIEN: DI R B Bk o TR E P A B ThEC s o
Ti mot hynixiged ek gilteld@ taﬂi@h%éaﬁa hﬂ@'ﬂoH&éﬂﬂa}té@WVMdi@rd?% a,cr@m (7.pmtri;

Celeri, Chris; Zuck han; Najafi, Ron or akoy i ka; Jain,
Rk oo h 950 400 T A HRSHSBHIAT FRal1 EHBRIrExt SRt AL puaﬁmon i) NM@G‘}QQ)S) vas
d I d ,

S;BSSOW:@? 'éb&??igifbﬁ Ogma@zéiﬁo }-([}1 b_ggg I\%e conﬁl ne ;'!ég]cf?éﬂ_')e urS: \?vas

stirred. 510(d dbdlibHY, mHMrLFHVISr eSmARSTper at 45 gM+HiT. a second fl ask, lithium
bis(tri .0 Min tetrahydronfuran, 117 nm, 117 mmol) was
cool ed elylimidazal] Wl y added. The second flask was
stirred for 20 mnutes and then addedcto the first flask, which was al so
cooled to -78 C. The conbi ned mxture)lwas stirred at -78 C, for 2 hours.
The reaction mixture was quenched Waturat ed, aqueous NaHCO3 sol uti on,

and the m xture was extracted with e | acetate. The ethyl acetate |ayer was
concentrated, and purified by colu homat ography (0 to 20 % et hyl acetate
in hexanes) to give 10.08 g (53% of the title conpound. Benzyl

4, 6-di rmrzguy 1B-avesuimg| dotboamf @sky Baaixhaewt 2-antiHo @ midMOH3E 00279] Et hyl

5- (ben arb Iam - 8- ooean at e 10.,9 mmol) wa

o S0l YEETIBPAEREPAT 108 MHRiCC e o R 84 126 QL TR ) “ans
added tré heat8ddihW 200 @@ahcﬂ‘@aﬂﬁ@ﬁﬁ'r@&r Ghﬁltaiﬁﬁoﬁfasgaﬁstééa{séd té@(/ol?iehmhés at
roomtenperature. The reacti on was quenched with N HCl, and the m xture
was st ireswignt syxturenyas suspendgiin d@'%@e&&ﬂeﬁwdte\mcﬂ 39 @W%ﬂ@é@'db'@ and
the co J r and
purifi erﬁgé tgy Cﬁ%ﬂb%ﬁlk%t@gﬁ%sﬁc&{égﬁﬁa%ng 9 %@%%I éricf‘gﬁmfmrdot%}éﬁ%rﬁ dne) to
gi ve ZbychngﬂrYGI@rbomﬁtogﬂa@hyl (t Itce12%rmetmdol in dichloromethane) to give the desired

ool a (Bt 5 Webo st s Mar w5k HeE ”é%@%@ﬁw%éﬁcg?%ﬁ P3R5 banat ¢

(460 Mg 1o %WD:M-) Br073@9f(ld 918@920"(@)&;% 3643, @dé@%oﬂ#)uﬁ‘@@mg@ (60%

dlsperS|on in oil he reactlon WwWas stlrred at O
mn t her2aHzorew, 3. éG\(@,H{thsG Nwﬁtwfmm ODEIdMeQR)i & 228, B0, 5002887t i onal

Concenb7dr i shAEH SERRARCRS 015 BERB1 peT) Us2011) 056764 preasure. The

crude meglchoes WRRIroxyndth @ 1 by dieedtiyimmielbs sligii-o@nephy (5 to 12% met hanol in
di chl oronet hane) to give a white solid (219 ng, 1.26 mol, 77%. 1H NWR

(d6-DVBO, 400 MHz) 8 1.17 (s, 6H), 1.4%-1.48 (dd, J= 12.3, 13.4 Hz, 1H),
1.64-1.71 (m 2H), 1.79-1.83 (dt, G~ 8~13.7 Hz, 1H), 3.49-3.55 (m 2H),
4.37-4.41 m 1H), 4.54-4.57 (t, J= 5. , 1H), 7.2 (br s, 1H). LRVB
(ESI/APCI) mz 174 [ M¥H] . /LU‘Z

OH
[00292] A solution of 4-(hydroxymethyl)-1,4-dimethylimidazolidin-2-one (250 mg, 1.72
mmol) in methanol (2.5 ml) was cooled to 0 °C. tert-Butylhypochlorite (236 ul, 2.1
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3-chl oro- 6- (2- hydroxyet hyl) -4, 4-di net hyl - 1, 3- oxazi nan-2-one o0 ci--- A OH

[ 00281] To a solution of 6-(2-hydroxyethyl)-4,4-dinmethyl-1, 3-oxazi han-2-one
(278 ny, woaormmshy21in 4 nL di chl or omet hane and 250 ulL meCharsed1vwawéadded
trichl oroi socyanuric acid(370 ng, 1.6 mmol ). The reaction m xture was
stirred at roomtenperature for 4 hours and then directly purified by

col um chromat ography (0 to 10 % net hanol in dichloronethane) to give a
white solid (291 ng, 1.40 nmol, 87% . 1H NWMR (D20, 400 MHz) 8 1.35 (s, 6H),
%- 18' igﬁgowas?d@d’edl The r%sQIﬁn? %I’utléigr was s?rrrje@ f8r 5B mlﬂL'ﬂ)als_D t%eﬂi%bﬁcéﬂtre(t%(go J= 100
MHz) 8 undeeredwe@ pr%uee t04acwdeerssmlue7‘2‘hescruﬂe5ma®rlaL\R%p(JE®d ND@DI)Jrrrﬁ z 208

M+
1 chl 0P ETRSBE ) 19, 15% REATSl 19 enane P v MEASEIPHZEEYAAR. 4. one
(Corrpour\dhn?&sdlmheeimﬁ@-l 0T943 rrhﬁbl 54%) 'H NMR (Zzoo MHz 526)61 16 (s, 3H),-. - 0 O2c)
T s xyet hoxy) benzenesul fonate

-r soc) @)74 %@%@2%%251@%?@%61&#@@@%& 4t d@@%ﬂ 2 @J'kzzi é‘ét?né Lpethékyret hyl

£, egeps L, Y850y 2 i e BT Spprahad 1
subsec62d®) 68,5, Wil ) LM S i(BSI/ARCInmar ped led]herein by reference in its

entirety.
3- (2- (2- met hoxyet hoxy) et hyl ) - 2, 2, SEXRHRIE St hyl i mi dazol i di n-4-one ,0 HN
NO

1-chloro-3-(2-hydroxyethyl)imidazolidin-2-one

(Compound 39-120)

0 0

)LN/\/OH tBUOCI, MeOH )KN/\/OH

HN »CI=N

[00293] A solution of 1-(2-hydroxyethyl)imidazolidin-2-one (418 mg, 3.2 mmol) in
MeOH (6 ml) was cooled to 0 °C. tert-Butylhypochlorite (450 ul, 4 mmol) was added.
The resulting solution was stirred for 90 min and then concentrated under reduced
pressure. The crude material was purified by column chromatography (0 to 12 %
methanol in dichloromethane) to give a white solid (317 mg, 1.93 mmol, 60%). 'H NMR
(400 MHz, D,0) & 3.28-3.31 (t, J=5.3Hz, 2H), 3.47-3.51 (m, 2H), 3.56-3.59 (m, 2H),
3.62-3.64 (t, J=5.3Hz, 2H). '*C NMR (100 MHz, D,O) § 43.31, 46.6, 51.9, 58.3, 163.9.
LRMS (ESI/APCI) m/z 165 [M+H]".

Example 40

1-chloro-2.2.5.5-tetramethyl-3-(2,5.8.11,14,17.20,23.26.29.32.35,38.41 -
tetradecaoxatritetracontan-43-yllimidazolidin-4-one
(Compound 39-132)
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[00283] To a solution of 2,2,5 5-tetranethylimdazolidin-4-one (1 g, 7.0
nmmol) in 14 nL of anhydrous DMF was added sodi um hydri de (60% di spersion in
oi |, 282 wWp,20i2/343mol ), and the resultant m xture was sPCTASAMOF67684 hour at
roomtenperature. 2-(2- methoxyethoxy)ethyl 4-nmethyl benzenesul fonate (1.9
g, 7 mmol) was added dropw se and the solution was stirred at room
tenperature for 18 hr. The reaction m xture was concentrated under vacuum
to a crude residue. The crude solid was suspended in dichl oronet hane and
filtered to remove solids. The solytian was ynid i ed by col um

chr omat ography (0 to 12 %rret hanol |ntrdw|h.lnm50rret hane) ©o give a clear
liquid (724 ng, 2.9 3% TMH NNRréM@BervHz, D20) 2 (s, 6H), 1.35
(s, 6H) 3.27 (s 37-+3=6—"3Hz—3H~r 3.9 352 (m 2H),

3.58-3.61 (m 4H). 1BCNIVR(1OO MHz NaB20) 8 25.7, 273):@6 57.9, 58.9,
67.7, 69.4, 71.0,PERMN-759. 5. LRVSDMESI / APCI ) mz 245 [ MHH] .

1- chI or o- 3- (2- (2- met hoxyet hoxy)ethyl)-2,2,5,5-tetranet hyl i m dazol i di n-4-one
Cl ---NN [00284] A soluti onoof

3-(2- (2- met hoxyet hoxy) et hyl ) 5, SBLtCéIIrarret hyl -i m dazpl ijdi n-4- one (715

ng, 2.9 mmol) in~ waRehad ed_ t o _+ert=Butyl hypochlorite
(393 ul, 3.5 mml) was 2@&3}5‘% resultlngosjgl\lﬁlaewél stirred for 30
m nut es, and then concentrat under reduced pressure. e Trude materi al

was purified by t

di chl or omet hane)2 ?E%Uame?m .

mol, 820 . 1H NVR (Ebadegaoxaigtetrageniarbd3vlimigagolidingd-ane “gry 3. 27 (s,

3H), 3.44-3.46 (m 2H), 3.49-3. 51 (m 2H)03 57 3. 63 (m 4H). 13C NWVR WO

2012/ 054521PCT/ US2011/ 056764 (\;LOW 22.5, 24.0, 40.1, 57.9, 66.0,

67.6, 69.4, 71.0, 83.7, 175.0 s|/JN NH Mz 279 [M+H|t Exanple 37

1-chloro-2, 2,5, 5- tetrarrethyl 3-(2,5, raoxatri decan- 13-yl )i m dazol i di
4 d 39-1 10 00", ?,,

1 O oSBT OBS R 2ol 'gwtmgﬁt@r&wagwewme@m 56 O6trsh. 12

2,58, Lhoeb5e0xayy igdoGafmoh: Wad nEBbIK heaRARRSHERARY 50 MR(16thd 00285] To

a solution of tetraef hyl eneg ycol nononet %/ ester tec grade, Aldrich,
10 g, aarrmdwturﬁ i9adegd tmfetméamwar%mur%n molh@d@dhacgmhnecbmﬂl)@tﬂreaqueous

2 sol w6 o hedfey A Mok 1 PR S e, WS ol Hhd s *

dr opwi $@trteosttrh|eg solhtlorsbverra B0 nsinlitgt pevind. ﬂﬁeaa:cﬁalcmedmlmum wae stiered st Orred at
0 C for i th_50 ni of er and extractedtvvlce

G ohl orGat wandoT et LGS 1 PBR e R G BR A P au e ait e eand
once WiokdartéE idyer bi‘%Fr‘leQrdv@p's@diQm mf@s'ﬂh@cﬁgérﬁlé‘Q%e@%s%h%ﬁﬁét@b@ﬁ under
reduced pressure to give a clear |iqui |, 999 the crude

pr oductvagks ansdhe fik ¢%ylatppmﬁuctmswrseaaz\ﬂtfw?ftwmspp&@atumm|) mz 363
(V3
LorL Jooagsl 2088 Tetramethylimigazolidind-one (220 g, 15,5mmal), preparedas, |, o

HN NCDd)a@cr[tﬁmaﬁ.] STpatens almben§, 1@6, (2172(,Vﬁor'é+yt e‘talademeh;zo; IR zekbs di n-4-one (1

T I T

M xt ur gvasasddell JooRin hodride (BD9%, 580 ﬂh@OﬂTBTSGrm?@I)aIM ortions over 10 minutes.
2,5,8,11-tetraoxatri déecan-13-y14- meth | benzenesul tonate (2.5 g, 7 mmol) WO

2012/ 0845 apariditiopehane Beyra SRH@%@IJ@@W@HW@W%MG PRE-8wsiteioWagas

stirre f ROAK; i

concen%ggtég djer g@@iﬁt%ﬂlt%o 'gﬁecr:tﬁ%le r é@{]}ﬁ&td@ﬁ@%&?u WfESF ?@ ﬁoﬁgatsuspended
in di cmdxnmdempblaamereame miXttrerveat ¢canaeeiratss morla‘cds artdmndpmmaténazlds pyritted umm

chromat o to % et h |chI an ve.a cl ear
1 aut d V0188 o duarbpraaAsielo ud’e ity M&g Puiotf 1Bl
(s, 6HN.1BgGte34Bthetine &iThpod?noS4 3. 56 (m 2H), 3 62-3.66 (m 10H). LRIVB
(ESI/APCI) mz 333 [ Mt

1- chl oro- 2, 2, 5,6110©0r¢. g 8:215% QeCate: 32 h;
n-4-one d -NNC) c) 0 pl\etradamcatrltgtraeqntan 43- \@ﬂmldazolldln4one
3-(2-(2- et hoxyet hoxy) et hyI) 2,2,5, 5-tetranet hyl -i m dazol i di n-4- one (980
nmg, 2.95 mmol) in nethanol (7 n1) was cooled to O C. tert-Butyl hypochlorite
(395 ul, 3.5 mmol) was added. The resulting solution was stirred for 30
mn, and then concentrated under rd@dced pressure. The crude material was
purified by colum chromatography (0 to 10 % net hanol in dichl oronethane)
to give aclear liquid (978 ng 2. 67 mol, 91%yield). 1H NVR (400 MHz,
CDCI3) 8 1.34 (s, 6H),1.46 (s, 6H), 3.38 (s, 3H), 3.44-3.46 (m 2H),
3.54-3.57 (m 2H), 3.62-3.67 (m 4H). 13C NMR (100 MHz, CDCI3) 8 23.5,

25.2, 40.6, 59.0, 65. 2 68 5, 70 4 70 4, 70 5, 70.6, 70. 6, 71.9, 82.0,

A o Y e Y P — p— o

(D

P AR 4017 20l 2 BB el cos g 2. 30

m dazol i di




For mal dehyde (-) m ' 02N HO MeN H2 CH HCl, EtOH, ref |ux OHOH 39- 124

3, 5-di net hyl-5-nitro-1, 3- oxazi nane WO 2012/ 054521PCT/ US2011/ 056764

[ 00288] Twoaordlswi2ion of 2-nitro-2-nethyl-1, 3-propanedi @CT(RR014/05676451
mmol) in 40% aqueous nethylamne (11.7 g, 151 nmol), was added an aqueous
solution of formal dehyde (37% fornmal dehyde, 12.2 g, 151 mmol). The reaction
was stirred at roomtenperature for one week, then extracted with ether
three tines. The organic fractions were dried over sodium sulfate and
concentrated under reduced pressure to givg a crude oil which was purified
by col umm chromat ography (50 to 100% et hyl }i&%ate in hexanes) to give the
desired product (15.4 g, 96.1 M&H MR (400 MHz, CDCI3) 8 1.45
(s, 3H), 2.32 (s, 3H), 2.63-2.66 (d, J213.2 ~ci1H) , 351354(d J=12.6
Hz, 1H), 3.67-3.71 (dt, J= 1.9, 13.2 Hz, 3.86-3.89 (d, J=8.5Hz, 1H),
4. 29- 46@@2%}‘0' T&ab%s&uﬁoﬁém@@Btétr@rﬂael‘ﬂwyﬁ@ (dd, J=2.4, 12.6 Hz, 1H. 13C
NVR (1 , 2, 83.1, 86.1. LRI\/B(ESI/APCI)
m z 161[(%}% 11,24 71302326 2930 §H aRi4 olptradecaaxapiteisaconianiShylimiserolisinde

(115 & Hore by 3B mghdfhugiod iy faEaboid o Bl gl TEoaor 1 o

Dean- Stnaag 1B3.6 rr&polaanafheaaxtelde s stfredfort Ehpar @itQt@. The redationeniktuxe mgasr eact i on

| ut 2 th t Th t f
nadi £ cand e ifydrtion AnQ Bule fated s PuEd by caioe Mast BhSnasidianh © ©
renoval OQf 168G URLtHeAbLINRY 8Hl 0Pl atBidie QM@ivetm FYUBE %) Qf th?éJH'Jtté cempOuics 'HAf t er
4 hours at reflux tenperature, the remai nlgg solvent was distilled off and

t he crlMéRr(é@@M!'éZ\Kb@ )13y (S, At Br e &9, 3.86 i Ve= &5uit.12¥)s3139ds(34. 1 g,

éﬁ?%i ) mﬁ%uﬁg(g Eﬁ}ﬁ%ﬁ%’;‘qg‘@% ?§6?§,—u67t5@%? t&%%“ (139, 3. 66
(d. I=pead) 877, Belo, 58,00%. 720, (02,9714, © I, 384387(d J=12. 5Hz,

1H), 4.10-4.13°(d, J=12.5 Hz, 1H). 1SCNI\/R(100M-IZ D20) 8 18.9, 34.4,
52.8, 66.2, 88.9. LRVS (ESI/APC) Eamaladi mrH t

2- 2- met hl.ar i des

2 002 e R P M G0 oy A B fin-¥no

2- et hyl - 3- (rret hyl am no) - 2- mtr(ibompaumd%@?hydrochl oride (5.4 g) in

met hanol (32 nml) was added a slurry of Raney N ckgl in H20,(1.5 m). The

vessel was suri z%d with H%M'Q450 P and the muspenmbﬂfﬂ ‘red for 48

h. The m xtune was fi and concent rated \ n lvagyo to
give a cru hﬁ quid (7.4 g, >100%, ’:%h éswused di rect%ﬁ \(Kh/% next

step without purification. 1H NVR (400 MHz, CDCI3) 8 1.01 (s, 3H), 2.26 (s,
3H), 2.99 (s, ZFMﬂM_ﬂQQEV” -2:219, Sdetrgmethvhmdazoﬂdmﬂ ORe J=11.6Hz, 1H).
LRVS (ESI/APCI) mz 145 [ MeH] .

4- (hydr oxynet hyl ) -1, 4-di net hyl i m Pi dijn-2-one o HNAN / OH [00291] In a
round bottom fl ask, a m xture ofH%—i i n®-2- et hy1l- 3-

(et hyl am no) propan- 1- ol hydrochl (3~ Fb 21 mol) and urea (1.26 g,
21 mmol) were heated in a 200 C sand bath for 1 hour until ammoni a gas
ceased [0@R29%]ol 2,8,5 H-Fretraafmyllandazdllxitm«#@n\%(s S [2drieuinol) pdepdredrasiet hane

and filter rmve nso The or tion was
concentEsiied 1§ USoBAEet BIPREP sraBRsy: ¢Pavtd arorfind of. FPalchet

chr omaigagbReaYN NMdel;&%fBﬁhﬁtﬂfdé 160 rﬁly Cmb%@mlhgmwmtt@m@emu@'@l@tﬁm red
product as a tan oil (1. 45% vyi el d 1H NMR (400 MHz, CDCI 3)

8 1.26Was adgigp, Soﬁl%hagr'd%?%0°%,39‘d>7m9; ?2@dnmﬁ:) in 4ppgiong yer 30 gE0Wess (d, J=

a1 09%@5 Sa?!ggr%gér A F‘g“%%f% H’?éatfgb%'?te%p%?%@% t%@@%&?qm z 145

[ MHH] t rmnolhw\(asc&ddedhydme)WDhym)(tune 4Atenteheactimndaededvas ircacefor C8. - - N /
hours at room temperature, the mixture was concentrated in vacuo, and crude material
is purified by silica gel column chromatography (0 to 20% methanol in dichloromethane)
to give 250 mg (5%) the title compound.
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[00292] A solution of 4-(hydroxynethyl)-1,4-dinethylimdazolidin-2-one (250
ng, 1.72 nmmol) in nethanol (2.5 m) was cooled to 0 C

t ert- But Wwbypoaiskzmite (236 ul, 2.1 WD 2012/ 054521PCT/ BE620520105667641 nmrol )
was added. The resulting solution was stirred for 30 m nutes, then
concentrated under reduced pressure to a crude residue. The crude materi al
was purified by colum chromat ography (1 to 12% net hanol in

di chl oronet hane) to give the desired product as a white solid (168 ny,
0.941 ol 5ﬂ<@1lorc¥-’3' (E%I(‘]G@IQ)X%%DW% 555 t%{r%ﬁwétﬁvlln%ﬁzoh%mmfoﬁe 3H),
325327(d J= d, 12 6Hz, IH), 3.47-3.49 (d,
J= 9.2 Hz, 2H), 364367(d J- 647|z 1H) 13C NWR (100 MHz, D20) 8
18.1, 30.8, 53.2, 62.8, 64.5, 161. RMBH(ESI/APClI) mz 179 [ MrHt Exanpl e
39 1-chloro-3- (2 hydr oxyet hyI)?mMoa-one (Conpound 39-120) oo HNN
An, O—ltBuOCI NEOHCI-NANO—HI 93] A solution of

oA DY T '@‘éé@ﬂ?é T o508 2.7 shoe o Afitadoal )

resul t |4n(gq§e250tmgn1 maﬁm@t)um fresihdrel (950 mI)HN@éldddétﬁmarlGlﬁlﬁt?I‘hppdj@il@Met(mﬂ@r
reduced ressure The crude material was pur col utm chr omat ogr aphy
(0 to )6 e TRRRIbI The ixiure W%ﬁﬁfrﬁﬁrﬁ%rﬂ Fgurg@t\ﬁb % Wﬂ%{%a%@nmlquwa&g 1.93

E”m' @Br(% tﬂdfb&“hﬁ/%(ﬁj%ongﬁuo@ztﬂbte% 3r32;§1r|:ﬁeajoy(sﬁlrca@fléé'ﬁghr%h’)ato%?’rlgﬁy3 51

56- 3. 59
D20) 8 (am 30% methenobin.dichiG@Bstharss.to giverRES (NBIBREPON theantitle a@BPP M) H
Exanpl
1- chl OW'Q (S0 Me12 QoA et HE2: %8 (3, B Mg 39219020 36,54, 08725 M23.98: 358 41
t et r adegaoat Bideqbag anteg-alaH4d, niry, 4 i diH); 438037 (/0 urig OmRL32) WO
2012/ 0%4521@(:_8'_/ Uszgﬁ/ 056768141 . 4%04s! BH); 4:980737 (RERALTIC
2,2,5, 5&%%@@2@}@ 1:?5(53 83, %,6014,66.0, 6324, 4R06.281.29239, 25/33224-LRMS
t et rade(\%grmgbr 43 yl )i mdazolidin-4-one R 13 )cNH [ 00294]
Pol y( et ene g yco et her (average nol ecul ar wei ght = 750, Aldrich
cat#202509 5.77 g, 7.7 mml) was Ekasspleved in di chl oronethane (150 m). To

the stirring mxture | s adde e 3.7 mmol ), and the
conbi ned m xturﬁcaﬁ@'édﬂ)ﬁygrqw Btyg-;é@af @é"glﬁthﬂm'paé‘ﬁlqﬁ? I4d?§‘e(1 8 m, 23.3
mol) was added dropwi se to thecymgdund®Bsebaiti on over a 30 minute period.
The conbined m xture was stirred at 0 C for an additional 30 m nutes. The
reacti on m xtwyje was washed with wa angHt he a@c llayer was dried
over sodi ums te. The gani \(a’ waﬂ_oncen ated i nwas and the
PEG mesy! at e Pretttict wad used t OOt furt her purup(%ﬁ\on/\cioo
2,2,5,5-Tetra hyl i m dazol i di n-4-one (2.20 g, 15.5 mml), prepar ed as
described in U S. patent nunber 5,126,057 (Wrely etal., June 30, 1992),
was di ssolved in N, N-di methylformam de (60 m). To the stirring room

t enperature sol utdon was added sodi um hygdy hde (60% Q, g, 13.8 mmol), in
4 portions over %P ninuteS/~APter an addiveponal oncbat(clr of stirring at

room t enper at ures—the PEBGN | at e_was -added—+o the" on. m xture. After
the reaction m xture was (rred~topH18 hours at r t enper at'ire, the

m xture was conce i ) 2 jal .i.s purified by silica
gel col um chr omat¥4 u s PRGN IANGE Bwe®Mane) to give

1.13 g (16% the title corrpound o

1-chloro-2,2,5, 5-tetranmet hyl- 3- , 8,11, 14, 17, 20 23 26, 29, 32, 35, 38, 41-
tetradecaoxatritetracont an- 43Hwyl ) |Nr@fa(9—l~|~ VO

2012/ 054521PCT/ US2011/ 056764 13

[00299] 2,2,5,5-Tetramethylimidazolidin-4-one (3.54 g, 24.9 mmol), prepared as
described in U.S. patent number 5,126,057 (Worely et al., June 30, 1992), was
dissolved in N,N-dimethylformamide (150 ml). To the stirring room temperature solution
was added sodium hydride (60%, 913 mg, 22.8 mmol), in 4 portions over 10 minutes.
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[00296] To a O C solution of 2,2,5,5-tetranethyl- 3-

(2,5,8,11, 14, 17, 20, 23, 26, 29, 32, 35, 38, 41-tetradecaoxatritetracontan-43-yl)im
i dazol i diwo-20rm®5¢32113 g, 1.2 nmol) in nethanol (150 m) paaarSadldass764
tert-butyl hypochlorite (393 ng, 3.6 mmmol ). The m xture was stirred for 1
hour at 0 C. The reaction m xture was concentrated in vacuo, and crude
material is purified by silica gel flash chronmatography (0 to 10% net hanol
in dichloronethane) to give 764 ng (66% of the title conmpound. 1H NWMR (400
Mz, D?\@t)er ﬁn%daﬁloﬁﬁb or‘?éh'o‘ﬂnof%tl%g(é@ro@rn"ﬂamg%riﬁré tthe Berzyl 52rbfobgt ,  3- 39
(s, 3 H, 100 MHZ, D20) 8 1I75.0,

83. 6, mhey 9@% Q5lgzr2§b8 pea@l) WaS'adﬂed%tm? reggtion rmmuze QﬂerﬂhezeatﬂlonExarrpl e

AL Lo .95 Rk 2urte Y BRRTORYN 1ol B ARSI LAl b+ one

?K ZOivdglnggimmrpd@meléﬁﬂ |s?p5r|1‘fer<]1la}m&magélyddlwrhdghmrhaibgra@hgr(e to gow HNI .
net n-4- one o

pr epar 81BN Qlé@éiq%t?éﬂmﬁ% to %'é{gé‘;rég ﬂ%"gé’ ch? tﬂ%‘:%@é%qﬁﬁ q\ffMét 30 June

30, 1992, 37 289, 2’43§n »—Q‘ g'g@ 'é.Qﬁ Kﬁdr DL @0 (259 HYl 3 207915 hﬁ ét irring

room t enperat ure sol uti ded so ium ide (60% 913 ny,
mol ), H)n1Z4pb62(ond Ry &A 716, eiut.86.(s/4 tHer an addi tional one hour of

stirring at roomteg : mol ) was added to
the reaction m xt ur 8 —ARrerthe-reae H e %l%i'?'g‘.: &d for 18 hours
at roomtenperature, the m xture cooncentrat ed in vacuo, and crude
material is purified by silica gel umm chr omat ography (0 to 20% net hanol
in dichl oronethane) to give 250 M w\tltle conmpound. WO

2012/ 054521PCT/ US2011/ 056764 OH

1- chl or o- 308)2_1 3- di hydr oxybr op tetranmet hyl i m dazolidin-4-one 0 OH
cl - Nx [P030 Cfmgtgg]zyip@;yg)@yl%2g@$ Ettet@a,mgthyllmldazolldln 4-one (3.40 g, 11. 2

3-(2, 3- ' I 1 2
o § 0N s RSO eindnd A0bEA, AP palletBIfFOL o o (0586, 0% |

mol ) . mrhel) maystaddedvtaﬂ;hessoluhem Tbe flaskhoas palrgeﬁj severadinmesawith onragem ure was
concentrated in va flash

d | i.fied. b |
e A OB R T RGBT wBs SlilhE R o8 bS8l 101 350
?L dt hg 18i Hldzue% gmmywogew Mé?rrmaﬁé \Nagfnt&aa)ana ;fhrﬁﬁ@d?by%fmdargm bold)nn 3. 62

, 1 Wrorﬂat@@re{p@}/ @ t¢+?°°/°1m§thai‘0§m qmlowrrpgthaq@@omt@ @é@mg\@@% @@p Ig
(1% f Alggﬁ‘&p%unggﬁll\l!\?gw%ﬁq K’/%!Xg m&@ 6%273'6, 8.0 42 PH) H4d s, 144),%.28-F%9 m

1- chl or2dH)3-1 (- hpér(ox v}, iL§4-2.58, (), 2 iHe t1r. 40, IByH ), M3Pa@obiti n- 4- one ( Conpound
39-125) Pd/C & 0{_!cm%ré)-S-(4-hvdrovautvl)-2,2,5,5-tetramethvlimidazolidin-4-one

BL(O
CI—N

XN\/\/\OH

[00301] To a 0°C solution of 3-(4-hydroxybutyl)-2,2,5,5-tetramethylimidazolidin-4-one,
(622 mg, 2.9 mmol) in methanol (80 ml) was added tert-butylhypochlorite (473 mg, 4.4
mmol). The mixture was stirred for 1 hour at 0 °C. The reaction mixture was
concentrated in vacuo, and crude material is purified by silica gel flash chromatography
(0 to 15% methanol in dichloromethane) to give 213 mg (30%) of the title compound. 'H
NMR (400 MHz, D,O) & 3.74-3.66 (m, 2 H), 3.34-3.30 (m, 2 H), 2.08 (s, 1 H), 1.78-1.71
(m, 2 H), 1.65-1.57 (m, 2 H), 1.47 (s, 6 H), 1.36 (s, 6 H). '*C NMR (100 MHz, D,0) &
173.0, 82.3, 65.5, 62.5, 40.5, 29.8, 26.1, 25.5, 23.8. LRMS (ESI/APCI) m/z 249 [M+H]".
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t-BuOCl M OH H N)s- ?/\/OH CI-N XNCH

3-(4-(benzyl oxy)butyl)-2,2,5,5-tetranet hyl i m dazolidin-4-one 0 [00299]

2, 2,5, 5- wonramasiselii m dazol i di n-4-one (3.54 g, 24.9 moPLT/yse@paseds as
described in U S. patent nunber 5,126,057 (Wrely etal., June 30, 1992),
was di ssolved in N, Ndinmethylformam de (150 m). To the stirring room
tenperature solution was added sodi um hydride (60% 913 ng, 22.8 nmmol ), in
4 portions over 10 minutes. WD 2012/ 054521PCT/ US2011/ 056764 After an

addi ti ehgdo 2?“e\/\,‘?ﬂé'fthé’foréédlﬁ%'d@gcr?étloh%’%bﬁ@é@%éﬁfw&nbé&ﬁhéﬁ%"%ﬁése with

5- br onobut ether (90 .8 mmol) was added to the reaction

m xtur @rlnalfytaémll inHee raétawtl |a@nrenla¢e i vasious madifinatipos ang aleinagves camben

tenper g h terial is
pur 11 Savegped Al E SNERaAEIED SHB e defeitiea iRt be

di c)hl onlmafaﬂmemylmcgnmle—tbo?»nﬂﬂthg s(cébé@of}_%mnt/emtlm Mmimnlendbemd\dl\ﬁﬁéfélﬂ)o VHz,
D20) 8,7.46-7.24 (m 5 4.50 (s, 2 3.51 (t = 6.0 Hz, 2

3. 20-3.bi%acﬁ'ﬁ1°f é“%éF?PeI‘C?Q-Cl%'@ﬁ’ %Wﬁ ajy ppd aM.ew'V@@,ﬁﬂt%thﬁrfeofl 36 (s, 6 H).
3-(4-hydroxybutyl)-2,2,5, 5-tetranet hyl i m dazol i di n-4-one HN1 XNOH [ 00300]
3-(4-(benzyl oxy) butyl)-2,2,5,5-tetranet hyl i m dazolidi n-4-one (3.40 g, 11.2
nmmol ), was dissolved in ethanol (100 m), and palladium (10% on carbon, 410
ng, 0.4 mmol) was added to the solution. The flask was purged several tines
with nitrogen, and then several tinmes with hydrogen. The reaction was
stirred at roomtenperature for 18 hours under hydrogen. The m xture was
filtered and purified by silica gel colum chronmatography (0 to 20%

met hanol in dichloronethane) to give 628 ng (26%9 the title conpound. 1H
NVR (400 MHz, D20) 8 3.72 (t, 6.0 Hz, 2 H), 3.49 (s, 1 H), 3.28-3.20 (m 2
H, 1.76-1.66 (m 4 H, 1.64-1.56 (m 2 H), 1.40 (s, 6 H, 1.32 (s, 6 H).
1-chl oro- 3- (4- hydroxybutyl)-2,2,5,5-tetranmet hyli m dazolidin-4-one Cl-N
XNCH [ 00301] To a OC sol ution of

3- (4- hydroxybutyl)-2,2,5,5-tetranet hyli m dazol i di n-4-one, (622 ngy, 2.9
mol ) in nethanol (80 m) was added tert-butyl hypochlorite (473 ny, 4.4
nmml ). The m xture was stirred for 1 hour at 0 C. The reaction m xture was
concentrated in vacuo, and crude material is purified by silica gel flash
chromat ography (0 to 15% net hanol in dichloronethane) to give 213 ng (30%
of the title conpound. 1H NWVR (400 MHz, D20) 5 3.74-3.66 (m 2 H),
3.34-3.30 (m 2 H, 2.08 (s, 1 H, 1.78-1.72 (m 2 H, 1.65-1.57 (m 2 H),
1.47 (s, 6 H, 1.36 (s, 6 H. 13C NWR (100 M4z, D20) 8 173.0, 82.3, 65.5,
62.5, 40.5, 29.8, 26.1, 25.5, 23.8. LRVS (ESI/APCI) mz 249 [M:tHt [00302]
Whi |l e the foregoing description describes specific enbodi nents, those with
orinary skill in the art will appreciate that various nodifications and
alternatives can be devel oped. Accordingly, the particul ar enbodi nents
descri bed above are neant to be illustrative only, and not to limt the
scope of the invention, which is to be given the full breadth of the
appended cl ains, and any and all equivalents thereof. WD

2012/ 054521PCT/ US2011/ 056764 What is clained is:
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1. A conpound of Forrmula | Y-Qn wherein Ra\ ,Ro Ti. (s, 11) Ti-ND - Z

i ST20r13-d; Tl is -d or -Br; T2 is hydrogen, -d, -Br, alkyl,

het er oal kwD,201286322Rb, - CORb-, -C(=0)NHI Rb, or - C(=0) 01RoT/uA2@nd5@ear e each
i ndependently -CRaRb-, -(C=0)0-, -CH2-, -SO2- or absent; and E are each

i ndependently, -(C=0)-, -CRaRb-, -CH2CH2- or absent; is N, -NtRa-, or
-CRa-; each Ra and Rb is independently hydrogen or optionally substituted
al kyl; Ro is an alkyl, aryl, heteroal kyl or heteroaryl; Y and Ware each

i ndeperggattis ¥iatnef1s: - S2-, -502CH2-, -502NR5-, -N-F(R1R2)-, - OC(=0)-,
-NR5C(=0) -, -NRSC(=0)NR6-, -NR5C(=0)0-, -0C(=0)0-, -CF2-, -CHF-, -CH(CF3)-
or absent is -CH, CHZ or absent; X is -(CHR4-0)h-, -(CH2-CHR4-0)h-,

- ég@( -(CH2- CR4(OR3))h-, or a conbination thereof;
|s |ndep% nc] Iy an ger from about 1 to about 1000; is hydrogen,

acyl, al kyl, Z, 3H as q,an nteger from1l to 3;
m k and j are eac epen ﬂ(\egk m1lto 3; RlL and R2
are each i ndepende tI el ect ed f mth lgr onS| sting ofl al kyl, aryl,

het er oal k h and heteroaryl, each of which nmay be optionally substltut ed;
é{\mﬁ{@ together with the nitrogen atomto which they are attached form

a heterocycl oal kyla gsoup, each of which nmay be optionally substituted;

each R3 is mderperﬁi tly hydiepgen, al kyl, acyl, aryl, heteroal kyl,

het eroaryl, or heét er “ocydl-oal k)DI-§' each of which may be optionally

substi t ut edZIeacH R4 06 independent|y hydrogen or alkyl; R5 and R6 are each

i ndependent jy %g’ 0?g§In or alkyl; and P is a counterion or absent; with the

provi sos th Qis -CH and Vis -0- or a si ngl e bond, then V and Q

are di rEC“y_Ziﬁhyﬁd}'b@@h(Cl eBr, ok etbtetoallgh c BOaRhe CARS- f-@a0)NidB&tdrer with
t he ot her géﬁg_ps to which they are attached, a cycloal kyl or a
het er o&fch kyl, and (2) that conpounds of Formula | do not include

2- (dichlor OW‘&HRPB a?e ﬁﬁéﬁ'}ﬁdér peRdEnth QiRaFt2 (Ktﬂ@)@af@HQ) 8}’@2- or absent;
net hyl propan-1-ol , 2-(di rormam no) - 2- et &lgrﬂman nd

2-(br ompam F03NGE areteagh mdﬂmﬁdﬁnw (GO, c@htzﬁbbt Oiyataiﬁﬁépt abl e salt
t her eof . I—|39/|SI,\£J—_I§I Q, O&CRN,
each R? and R® is independently hydrogen or optionally substituted alkyl;
R®is an alkyl, aryl, heteroalkyl or heteroaryl;
Y and W are each independently a -O-, -SO,-, -SO,CH,-, -SO.NR>-, -N*(R'R?)-, -
OC(=0)-, -NR°C(=0)-, -NR°C(=O)NR®-, -NR>C(=0)0O-, -OC(=0)0-, -CF2-, -CHF-,
-CH(CF3)- or absent;
Qs -CH-, -CH>- or absent;
X is -(CHR*-O)p-, -(CH2-CHR*-O)p-, -(CHOR®)-, —(CH(CH20R®))p-, -(CHo-
CR*(OR®)p-, or a combination thereof;
h is independently an integer from about 1 to about 1000;
V is hydrogen, acyl, alkyl, Z, -SOzH, -O- or a single bond;
nis an integer from 1 to 3;
m, k and j are each independently 0 or an integer from 1 to 3;
R' and R? are each independently selected from the group consisting of alkyl,
aryl, heteroalkyl, and heteroaryl, each of which may be optionally substituted; or
R'and R? together with the nitrogen atom to which they are attached form a
heterocycloalkyl group, each of which may be optionally substituted:;
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2. The conpound of Claim1l, wherein ZisT2, and T2 is Hor . 3. The
conpound of Claim1 or 2, wherein Yis SO, Qis absent, kis 0, Wis
absent, a0 2ViZ/es4329dr ogen, acyl, or alkyl. 4. The conpeamaisediiasyeone of
Clains 1 to 3, wherein X is -(CH2CHR40) h- wherein R4 is hydrogen. 5. The
compound of any one of Clains 1 to 3, wherein Xis -(CHOR3)h- wherein R3 is
hydr ogen. H3CN/ CH3,,, 0 HoC 6. The conpound of any one of Clains 1 and 3 to
5, wherein Z iscH3 7. The conpound of any one of Clainms 1 to 6, wherein Q
i s absent, ﬁabﬁ R@1IS %bﬁeﬁcﬁ@rﬁ@théd%nxal@l a@ﬂ*ﬁ@ﬁﬁ‘?&éﬁb‘al ‘?fe?érBa drs

hydr ogen. . The conpound , Wherein’'Qis abs ‘0, Wis
absent, andhﬁtar@C}LCk(édH-}IdI@Ch ofwitielemay @ optiompaty sgfesiituted: C) 9 The
corrpound of 0. The conmpound of any one of
Clains 1 to %ﬁmesrl@fj\r%,ﬁ%ﬁ&émg@)g?ﬁde%& alk% Wis absent, and X is

- (CH2CHR40) R andeR%are da¢hiisddpahidegiyhydrbgen Bhalkyhnpound of any one of
Claims 1 to 9, Wherelnglsasent_,klso Wis absent, and X is

- ( CHORB) h- fRE Feisia geunt %Wr%&@ﬁ" 12. A conpound sel ected from the group

consi siyiiRGhe hrorsdhag 1) ZT’Q is -CH- and V is O or a single bond, then V and Q are
met hox&et hoxy) et hoxy) et é sul fony1) - N, N-di chl oro- 2- met hyl but an- 2- ani ne,

4-(3- eeth @t't@mﬁr{b? . Mﬂ @mryotﬁar tq)f@ynn) ngethes withthg-atherggroups to
3-( 3- |
> (5. ( i Bleg 2 Bfncrisa, Boidai) ¥t & Hel A8 BIRAAT fo) Frdl! Bimpounds of

2-(2- (Eo(rﬁu(adldmmmtrlmiadmd) d&hlmmmoMmbﬂwlﬁromm -1 el hdxohl@bhoing)e2-hanol |
2-(2-(2- di ch 3- nethyl but Isulfon et ho ethox t hyl

ac(et a'g @étéyl%mp@ﬂrﬁpggmdﬂg%gmﬂ_an %/ lt'h?fpropan ég-(ﬁ}{gmoaml o&% y

et hox yedthassopahtaxsy) et hyl ) - N, N, 3- tr| met hyl but an- 1 am ni um 4-

net hyl benzenesul f onat e,

3- (3-(dichl @Féé}l?‘iaHB?C@itWéHhWCFﬁﬂt@tP'@ﬁﬁﬂdﬂﬁ/ﬁ?fpr opane- 1, 2-diyl di acetate,

3- (3-(di chl oroam no) - 3- net hyl but yl sul fonyl) - 2- hydr oxypr opyl acetate, 3-

(di chl oroam no) - N- (2- met hoxyet hyl') - N, N, 3-tri net hyl but an- 1- am ni um chl ori de,

3- (dichl oroam no) - N-(3-hydroxypropy! ) Nl;CN @kt ri met hyl but an- 1- am ni um
chloride, N-(2- X

EUE (())iy%t hﬁﬁ)com;gol c&éfog:l%ﬁrrmno eréin Z |st i {mt hyI dq'BIS Hamd]l um chlori de,

t et raoxacycl ododecan- 2- Anet hyl sul f ony1) - N, N-d| chl or o- 2- met hyl but an- 2- am ne,
3- (dichloroam no)-N-(2-(hexyloxy)ethyl)-N, N, 3-trinethyl butan-1-am nium 4-

WO 2013/ o%mmmungezfdilamaw&w?@mw\b@r&@m&m ahseat. & is 0, W is absent,

3-(dic KP ypropyl) N, N, 3-tri net hyl but anl- am ni um

chlori gilna (&lz%qéﬁﬁ lggmglﬁ ) 3- et hyl butyl sul fonyl ) but ane-1, 2,4-triol,

N ND| chloro-4-(2-(2- (2 tert - but oxyet hoxy) et hoxy) et hyl sul fonyl) 2 nmet hyl but a

N el Hr oFS: SRS A2 OGRS AR ) RIS KB RS RPN PBIRN X 2- et h
yl but afs Bydragerme,

3- (di chl or oam no) - N- ( 3- hydr oxypropyl ) - N, 3-di met hyl but ane- 1- sul f onami de,

(2S, 3S, 4S, 5R, 6S) - 2- ((3- (di chl oroam no) - 3- et hyl but yl sul f onyl ) et hyI ) - 6-

e R PRI e el

N, N- di ¢tlgdmgend- ( 2- et hoxyet hyl sul fonyl) 2 met hyl but an- 2- am ne,
N, N- di chl oro-4-(2-(2- nethoxyet hoxy) et hyl sul fonyl) - 2- net hyl but an- 2- an ne,
di chl oroam no) - N- (2- hydroxyet hyl)-N, 3-di net hyl but ane- 1- sul f onam de,
(3-(dichloroamn no)-3- nethylbutyl)sulfonyl)octan-1-ol, cH,
(2- (di chl or oami no) - 2- met hyl propyl ) sul fonyl ) et hanol , ° >LN?5;
(3- (di chl oroam no) - 3- et hyl but yl ) sul f onyl ) pr opan- 1- gl=N

di chl oro-2-nmet hyl-4- (tetrahydrofuran-3-ylsul fonyl)bu =g- am ne,
3_
hi

LERAFOURRY ofany By 69|larn‘yré $ Wnlay 3 tvwiérem 2ig?- 'dhCObHs

(@ CiHeE
oro-3-(2-(2-(2- nethoxyethoxy et hoxy) et hyl)

(
(
(
(
(
c
,2,5,5-tetramet hyl i m dazol i di n-4-one, 3-chl oro-5-(hydroxynethyl)-4, 4-

i met hyl oxazol i di n- 2- one,

-chl oro- 1- ( 2- hydr oxyet hyl ) - 3, 3-di net hyl pi per azi ne- 2, 5-di one,

-chl oro- 3- (2- (2-(2- met hoxyet hoxy) et hoxy) et hyl ) -5, 5-di net hyl i m dazol i di ne-2
, 4-di one, 1-

chl or o- 3- (2- (2- ( 2- net hoxyet hoxy) et H6&y) et hyl sul f onyl ) et hyl ) - 5, 5-di net hyl i mi
dazol i di ne2, 4-di one,
3-chloro-1-(2-(2-(2-(2-net hoxyet hoxy) et hoxy) et hyl sul fonyl ) et hyl ) -4, 4-

di met hyl i m dazol i di n- 2- one,

4-chl oro-1- ( 2- hydroxyet hyl ) - 3, 3, 5, 5-t et ranet hyl pi perazi n-2- one,
3-chloro-4-methyl-4-((2,3,4-trihydroxybutyl sul fonyl) nethyl)oxazolidin-2-one

3-
8-
2-
3-
N, N-
4-
1-
2
d
4
1



WO 2012/054521 PCT/US2011/056764

7. The compound of any one of Claims 1 to 6, wherein Q is absent, k is 0, W is absent,
and X is -(CH>CHR*O)n- wherein R* is hydrogen.

8. The compound of Claim 6, wherein Q is absent, kis 0, W is absent, and X is -
(CHOR?®),- wherein R® is hydrogen.

o=<;1g_

9. The compound of Claim 1, wherein Z is CHs,

10. The compound of any one of Claims 1 to 9, wherein Q is absent, kis 0, W is
absent, and X is -(CH.CHR*O),- wherein R* is hydrogen.

11. The compound of any one of Claims 1 to 9, wherein Q is absent, kis 0, W is
absent, and X is -(CHOR®),- wherein R® is hydrogen.

12. A compound selected from the group consisting of: 4-(2-(2-(2-
methoxy)ethoxy)ethoxy)ethylsulfonyl)-N,N-dichloro-2-methylbutan-2-amine, 4-(3-
(dichloroamino)-3-methylbutylsulfonyl)butane-1,2,3-triol, 3-(3-(dichloroamino)-3-
methylbutylsulfonyl)propane-1,2-diol, 2-(3-(dichloroamino)-3-
methylbutylsulfonyl)ethanol, 2-(2-(2-(3-(dichloroamino)-3-
methylbutylsulfonyl)ethoxy)ethoxy)ethanol, 2-(2-(2-(3-(dichloroamino)-3-
methylbutylsulfonyl)ethoxy)ethoxy)ethyl acetate, 3-(dichloroamino)-N-(2-(2-(2-
methoxyethoxy)ethoxy)ethyl)-N,N,3-trimethylbutan-1-aminium 4-
methylbenzenesulfonate, 3-(3-(dichloroamino)-3-methylbutylsulfonyl)propane-1,2-diyl
diacetate, 3-(3-(dichloroamino)-3-methylbutylsulfonyl)-2-hydroxypropyl acetate, 3-
(dichloroamino)-N-(2-methoxyethyl)-N,N,3-trimethylbutan-1-aminium chloride, 3-
(dichloroamino)-N-(3-hydroxypropyl)-N,N,3-trimethylbutan-1-aminium chloride, N-(2-
butoxyethyl)-3-(dichloroamino)-N,N,3-trimethylbutan-1-aminium chloride, 4-((1,4,7,10-
tetraoxacyclododecan-2-yl)methylsulfonyl)-N,N-dichloro-2-methylbutan-2-amine, 3-
(dichloroamino)-N-(2-(hexyloxy)ethyl)-N,N,3-trimethylbutan-1-aminium 4-
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methylbenzenesulfonate, 3-(dichloroamino)-N-(3-methoxypropyl)-N,N,3-trimethylbutan-
1-aminium chloride, 3-(3-(dichloroamino)-3-methylbutylsulfonyl)butane-1,2,4-triol, N,N-
Dichloro-4-(2-(2-(2-tert-butoxyethoxy)ethoxy)ethylsulfonyl)-2-methylbutan-2-amine, N,N-
dichloro-4-(2-(2-(2-(2-methoxyethoxy)ethoxy)ethoxy)ethylsulfonyl)-2-methylbutan-2-
amine, 3-(dichloroamino)-N-(3-hydroxypropyl)-N,3-dimethylbutane-1-sulfonamide,
(25,35,45,5R,6S)-2-((3-(dichloroamino)-3-methylbutylsulfonyl)methyl)-6-
methoxytetrahydro-2H-pyran-3,4,5-triol, N,N-dichloro-4-(2-(2-(2-
ethoxyethoxy)ethoxy)ethylsulfonyl)-2-methylbutan-2-amine, N,N-dichloro-4-(2-
methoxyethylsulfonyl)-2-methylbutan-2-amine, N,N-dichloro-4-(2-(2-
methoxyethoxy)ethylsulfonyl)-2-methylbutan-2-amine, 3-(dichloroamino)-N-(2-
hydroxyethyl)-N,3-dimethylbutane-1-sulfonamide, 8-((3-(dichloroamino)-3-
methylbutyl)sulfonyl)octan-1-ol, 2-((2-(dichloroamino)-2-methylpropyl)sulfonyl)ethanol,
3-((3-(dichloroamino)-3-methylbutyl)sulfonyl)propan-1-ol, N,N-dichloro-2-methyl-4-
(tetrahydrofuran-3-ylsulfonyl)butan-2-amine, 4-(3-(dichloroamino)-3-
methylbutylsulfonyl)butane-1,2-diol, 1-chloro-3-(2-(2-(2-methoxyethoxy)ethoxy)ethyl)-
2,2,5,5-tetramethylimidazolidin-4-one, 3-chloro-5-(hydroxymethyl)-4,4-
dimethyloxazolidin-2-one, 4-chloro-1-(2-hydroxyethyl)-3,3-dimethylpiperazine-2,5-dione,
1-chloro-3-(2-(2-(2-methoxyethoxy)ethoxy)ethyl)-5,5-dimethylimidazolidine-2,4-dione, 1-
chloro-3-(2-(2-(2-methoxyethoxy)ethoxy)ethylsulfonyl)ethyl)-5,5-dimethylimidazolidine-
2,4-dione, 3-chloro-1-(2-(2-(2-(2-methoxyethoxy)ethoxy)ethylsulfonyl)ethyl)-4,4-
dimethylimidazolidin-2-one, 4-chloro-1-(2-hydroxyethyl)-3,3,5,5-tetramethylpiperazin-2-
one, 3-chloro-4-methyl-4-((2,3,4-trihydroxybutylsulfonyl)methyl) oxazolidin-2-one, 2-(3-
chloro-4,4-dimethyl-2-oxoimidazolidin-1-yl)-N-(2-(2-(2-methoxyethoxy)ethoxy)ethyl)-
N,N-dimethylethanaminium 4-methylbenzenesulfonate, 3,3'-(2,2'-(2,2"-oxybis(ethane-
2,1-diyl)bis(oxy))bis(ethane-2,1-diyl))bis(1-chloro-2,2,5,5-tetramethylimidazolidin-4-one),
1-chloro-3-(2-(2-methoxyethoxy)ethyl)-2,2,5,5-tetramethylimidazolidin-4-one, 1-chloro-
2,2,5,5-tetramethyl-3-(2,5,8,11-tetraoxatridecan-13-yl)imidazolidin-4-one, 1-chloro-3-(2-
methoxyethyl)-2,2,5,5-tetramethylimidazolidin-4-one, 1-chloro-3-(3-(2-(2-
methoxyethoxy)ethoxy)propyl)-2,2,5,5-tetramethylimidazolidin-4-one, 3-chloro-4-
(hydroxymethyl)-1,4-dimethylimidazolidin-2-one, 1-chloro-3-(2-
hydroxyethyl)imidazolidin-2-one, 1-chloro-3-(2-hydroxyethyl)-2,2,5,5-
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tetramethylimidazolidin-4-one, 1-chloro-3-(4-hydroxybutyl)-2,2,5,5-
tetramethylimidazolidin-4-one, 1-chloro-3-(2,3-dihydroxypropyl)-2,2,5,5-
tetramethylimidazolidin-4-one, 1-chloro-5-(hydroxymethyl)-5-methylpyrrolidin-2-one, 3-
chloro-4-(2-(2-(methoxyethoxy)ethoxy)ethylsulfonylmethyl)-4-methyloxazolidin-2-one, 3-
chloro-4,4-bis(hydroxymethyl)oxazolidin-2-one, and 7-chloro-14-(2-(2-(2-
methoxyethoxy)ethoxy)ethyl)-7,14-diazadispiro[5.1.58.26]pentadecan-15-one.

13. An antimicrobial composition comprising a compound of Formula |, formulated as
an aerosol, cream, emulsion, gel, lotion, ointment, paste, powder, solid, solution or
suspension.

14. A method of treating or preventing a microbial infection of skin or a mucous
membrane comprising administering an effective amount of a compound or composition

of any one of Claims 1 to 13 to or near the infected area.
15. A method for treating or disinfecting a medical device, comprising applying an

effective amount of a compound or composition of any one of Claims 1 to 13 to the
surface of the medical device.
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