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Background of the Invention
(1R,28,55)-N-[3-amino-1-{cyclobutylmethyl)-2,3-dioxopropyl]-3-{N-[(tert-
butylamino)carbonyl]-3-methyl-L-valyl}-6,6-dimethyl-3-azabicyclo[3.1.0]hexane-2-
15 carboxamide is disclosed in U.S. Publication No. 2003/0126324 A1 and copending US
applications Ser. Nos. 10/052,386, which was filed January 18, 2002, 10/867,600,
10/867,601, and 10/867,602 which were all filed on June 15, 2004, all of which are

each incorporated herein by reference.

20 The compound of formula A is a hepatitis C virus ("HCV") protease inhibitor,
useful for treating hepatitis C and related disorders. Specifically, the compound of
formula A is an inhibitor of the HCV NS3/NS4a serine protease.

There remains a need for compounds useful in the treatment or prevention or
25 amelioration of one or more symptoms of hepatitis C.
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In an aspect, the present application relates to process of making a compound
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of formula I:

10 wherein
R'is alkyl;
R?is alkyl; and
R?is optionally substituted cycloalklylalkyl
including all sterecisomers, rotomers, enantiomers and diasteromers
15 by oxidizing a compound of formula |

The inventive oxidation process to make compounds of formula I has several
20 advantages, including the provision of a simple one step oxidation procedure to form
the compound of formula 1 in high yield.
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"Al kyl" nmeans an aliphatic hydrocarbon group which may be straight or
branched and conprising about 1 to about 20 carbon atons in the
chain. Preferred al kyl groups contain about 1 to about 12 carbon
atons in the chain. Mre preferred 10al kyl groups contain about 1 to
about 6 carbon atons in the chain. Branched nmeans that one or nore

| ower al kyl groups such as nethyl, ethyl or propyl, are attached to a
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butyl, n-pentyl, heptyi, nonyl, decyl, fluoromethyl, trifluoremethyl and

20  cyclopropylmethyl.

"Alkenyl" means an aliphatic hydrocarbon group containing at least one carbon-
carbon double bond and which may be straight or branched and comprising about 2 to
about 15 carbon atoms in the chain, Preferred alkenyl groups have about 2 to about

25 12 carbon atoms in the chain; and more preferably about 2 to about 6 carbon atoms in
the chain. Branched means that one or more lower alkyl, groups such as methyl, ethyl
or propyl, are attached to a linear alkenyl chain. "Lower alkenyl” means about Z to
about 6 carbon atoms in the chain which may be straight or branched. The term
*substituted alkenyl” means that the alkenyl group may be substituted by one or more

30 substituents which may be the same or different, each substituent being
independently selected from the group consisting of halo, alkyl, aryl, cycloalkyl, cyano,
and alkoxy. Non-limiting examples of suitable alkeny! groups include ethenyl,
propenyl, n-butenyl, 3-methylbut-2-enyl, n-pentenyt, octeny! and decenyl.



"Aryl"™ means an aromatic nonocyclic or nmulticyclic ring system
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phthalazinyl, imidazo[1,2-a] yndmyl |m|dazo[21 -blthiazolyl, benzofurazanyl, indolyl,
20  azaindolyl, benzimidazolyl, benzothienyl, quinolinyl, imidazolyl, thienopyridyl,
" duinazolinyl, thienopyrimidyt, pyrrolopyridyl, imidazopyridyl, isoquinolinyl,
benzoazaindolyl, 1,2 4-triazinyl, benzothiazolyl and the like.

"Aralky!” means an aryi-alkyl- group in which the aryl and alkyl are as
25  previously described. Preferred aralkyls comprise a lower aiky! group. Non-limiting
examples of suitable aralkyl groups include benzyl, 2-phenethyl and
naphthalenylmethyl. The bond to the parent moiety is through the alkyl.

"Alkylaryl" means an alkyl-aryl- group in which the alkyl and aryl are as
30 previously described. Preferred alkylaryls comprise a lower alkyl group. Non-limiting
examples of suitable alkylaryl groups include o-tolyl, p-tolyl and xylyl. The bond to the
parent moiety is through the aryl.
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cycl oal kenydromatic ring system which, for example, replaces an available hydrogen on the ring

system, Ring system substituents may be the same or different, each being
independently selected from the group consisting of aryl, heteroaryl, aralkyi, alkylaryl,

20 aralkenyl, heteroaraikyl, alkylheteroaryl, heteroaralkenyl, hydroxy, hydroxyalkyl,
alkoxy, aryloxy, aralkexy, acyl, aroyl, halo, nitro, cyano, carboxy, alkoxycarbonyi,
aryloxycarbonyl, aralkoxycarbonyl, alkylsulfonyl, aryisulfonyl, heteroarylsulfonyl,
alkylsulﬁnyl, arylsulfinyl, heteroarylsulfinyl, alkylthio, arylthio, heteroarylthio,
aralkylthio, heteroaralkylthio, cycloalkyl, cycloalkenyl, heterocyciyl, heterocyclenyl,

25 Y1Y2N-, Y;YaN-alkyl-, Y1Y2NC(O)- and Y1Y2NSO»-, wherein Y, and Yz may be the
same or different and are independentiy selected from the group consisting of

hydrogen, alkyl, aryl, and aralkyl.

"Cycloatkenyl” means a non-aromatic mono or multicyclic ring system
30- comprising about 3 to about 10 carbon atoms, preferably about 5 to about 10 carbon
atoms which contains at least one carbon-carbon double bond. Preferred cycloalkenyl
rings contain about 5 to about 7 ring atoms. The cycloalkenyl can be optionally
substituted with one or more "ring system substituents” which may be the same or



rings contain about 5 to about 7 ring atonms. The cycl oal kenyl can be
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different, and are as defined above. Non-limting exanpl es of
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1,4,5,6-tetrahydropyrimidine, 2-pyrrolinyl, 3-pyrrolinyl, 2-imidazolinyl, 2-pyrazolinyl,

25 and the like. Non-limiting examples of suitable oxaheterocyclenyl groups include 3,4-
dihydro-2H-pyran, dihydrofuranyi, fluorodihydrofuranyl, and the like. Non-limiting
example of a suitable multicyclic oxaheterocyclenyl group is 7-
oxabicyclo[2.2.1]heptenyl. Non-limiting examples of suitable monocyclic
thiaheterocyclenyl rings include dihydrothiophenyl, dihydrothiopyranyl, and the like.

30

"Heterocyclyl" means a non-aromatic saturated monocyclic or multicyclic ring
system comprising about 3 fo about 10 ring atoms, preferably about 5 to about 10 ring
atoms, in which one or more of the atoms in the ring system is an element other than
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oxa or thia before the heterocyclyl root nane neans that at |east a
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atom The heterocyclyl can be optionally substituted by one or nore
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The bond t oextdamepipaoé suitahye araikemsyl tgmtmsghcltlﬂe 2gitHeprifeny! and 2-naphthylethenyl.
The bond to the parent moiety is through the alkenyl.

"Heteroaralkyl" means a heteroaryl-alkyl- group in which the heteroaryl and
alkyl are as previously described. Preferred heteroaralkyls contain a lower alkyl group.
20  Non-limiting examples of suitable aralkyl groups include pyridylmethwi, 2-(furan-3-
yl)ethyl and quinolin-3-ylimethyl. The bond to the parent moiety is through the aikyl.

"Heteroaralkenyl" means an heteroaryl-alkenyl- group in which the heteroaryl
and alkenyl are as previously described. Preferred heteroaralkenyls contain a lower
25  alkenyl group. Non-limiting examples of suitable heteroaralkenyl groups include 2-
(pyrid-3-yl)ethenyl and 2-(quinolin-3-yi)ethenyl. The bond to the parent moiety is
through the alkenyl.

"Hydroxyatkyl' means a HO-alkyl- group in which alkyl is as previously defined.
30 Preferred hydroxyalkyls contain lower alkyl. Non-limiting examples of suitable
hydroxyalkyi groups include hydroxymethyt and 2-hydroxyethyl.



"Hydroxyal kyl" nmeans a HO al kyl - group in which alkyl is as

pr evi ous| ywdebosnesks1 30Pr ef erred hydroxyal kyl s cont ai n | oper/uedossrbszoso
Non-limting exanpl es of suitable hydroxyal kyl groups incl ude

hydr oxynet hyl and 2- hydroxyethyl. WD 2008/ 010831PCTf US2006/ 043950 8
"Acyl" means R-C(0)- group wherein Ris, for exanple, hydrogen or any
of the groups described in the definitions |isted above. Exanpl es of
such groups include HC(0)-, alkyl-C(0)-, alkenyl-C(0)-,

al kynyl -C(0) -, cycloal kyl -C(0)-, cycloal kgnyl-C(0)-, or

cycl oal kynyl - C(O) group. The bond to the parent noiety is through

the carbonyl . SPABYIEMaRNSRRHE) carounwhaseinGiss TaIRGMPINAYIrogan oAy of the

exanpl es ofgrgighd é@é&ub@z%h ttgé BémtuéﬁﬁlﬁwaEWéWExarﬁﬁlééﬂf suéﬁ Rﬁr%@)i’rkclude H-
2- nethylpro anoyl cl ohe

an aryil - grétﬁi% CF(FP) '&Gr'i"y{ 9&0§r 9l|ky@yl-&{5%1 §yglgall!§y\99{ghsq:ysploalkenyl -C(O)-,
descri bed afwchangniioCiDrR geus MheBurelty the bfermugﬁetyiwtman@@ﬂw carbonyl

2- napht Royl PTotersd é@w%?a@'%ﬁ”?é%?ﬁw?ﬁ%‘ﬁriﬁmh%%' SPOUHST A SiteDlF edkoblbs

al kyl gr oupntladasorpivd\aceiiy] yropancyl] DettthiNpropanoyl bogneyicemt eglaifexanoyl.

sui tabl e al koxy groups include nethoxy, ethoxy, n-propoxy,

| sopropoxy, n-butoxy and heptoxy. The bond to the parent noiety is

15t hr ough t he et"hmyl'bmpgea an aryl-C(O)- grqupdnyﬂhidmﬂ‘marahgz@uplis és pmsly

in which t O~
hfes%ﬁ%{ gfﬁé’ﬂoﬁ&t@ﬁ\epﬂagght%éle quﬁn‘b&gh‘?ge cgﬁn% k [f?ﬁ’itmg

exanpl es of sul yl"oxXy grioups 1 nc nox thox
The bord toexamlmp'éaw:tam etqunssnmlhd@bgrhzthenét‘ihérld@xwéﬁhomo
"Aral kyl oxy" means an aral kyl-0- group in which the aralkyl groups is

as previously described. Non-limiting exanples of suitable aralkyl oxy
groups i ncl ude bé\ﬁiﬂ?‘b’oﬂﬁa@ﬁ@"la'kﬂroﬂrﬁ%t'ﬂ WQl@ﬁBﬁﬂWbﬂﬂp”pﬁﬁé‘S%ﬁ\ﬂmﬁy

the parent dgaicAbidiRohN cidifilet bPEUIBHIgARox? Broubsnbione ﬂﬁbthcﬁmﬁmoxy
an -NH2 or - NH3' rou h one or g{_l gﬁ Béq'é 8
Fhe N e r onaPrabaxd RaBepay: Bui Ao R Tad NSRRI e gt oty %'

15 through the ether oxygen.

"Aryloxy" means an aryi-O- group in which the aryl group is as previously
described. Non-limiting examples of suitable aryloxy groups include phenoxy and
naphthoxy. The bond to the parent moiety is through the ether oxygen.

20
| "Aralkyloxy" means an aralkyl-O- group in which the aralkyl groups is as
previously described. Non-limiting examples of suitable araikyloxy groups include
benzyloxy and 1- or 2-naphthalenemethoxy. The bond to the parent moiety is through
the ether oxygen.
25

“Alkylamino” means an -NH. or -NHs" group in which one or more of the
hydrogen atoms on the nitrogen is replaced by an alkyl group as defined above.

"Arylaming"” means an -NH; or -NH;" group in which one or more of the
30 hydrogen atoms on the nitrogen is replaced by an aryl group as defined above.

"Alkylthio” means an alkyl-S- group in which the alkyl group is as previously
described. Non-limiting examples of suitable alkylthio groups include methylthio,



"Arylam no" neans an -NH2 or -NH3+ group in which one or nore of the
3ohydr ogew®ztoosrs10831 t he nitrogen is replaced by an aryl POTOUR20@H43950
defi ned above. "Al kyl thi o" nmeans an al kyl -S- group in which
the al kyl group is as previously described. Non-limting exanpl es of
sui tabl e al kylthio groups include nethylthio, WO

2008/ 010831PCT/ US2006/ 043950 9 ethylthio, i-propylthio and
heptylthio. The bond to the parent noiety is through the sulfur.
"Arylthio" nmeans an aryl-S- group in whicyh the aryl group is as
previously 5described. Non-limting exanples of suitable arylthio
groups i ncetiydhish&Ryenvihie anshenipiay Thabend tbemanentrBoie S arugh the
noi ety is ghrquah the sul fur. “Aral kyl t hi o" means an
aral kyl -S- group in which the aral kyl group is as previously
described. Non-limting exanple of a suitable aralkylthio group is

t Zlbﬁnzyl t hibO- lT[wryhmw rﬁébrfslmgl l@@t-sggrdnpi iatwmérstﬁehalsrg@?pp heas p+dv|wusiy f
oxycar ponyl, ns,an a - - roup. n-11m.t.l ex S O
sui t abl S aCRENReR DERVITGPa HemNRS ARG ariiA naRgS FReRyHio dnd

et hoxycar baaphthylthie. fas thohd b fiee paredntnoiaty &t tyireugt theswdrbr.t he

car bonyl . 15 "Aryl oxycarbonyl " neans an aryl-0O C(0)- group.
Non-limting exanpl es of suitable aryl oxycarbonyl groups include
phenoxycar bony| "Aratkyithjpd!trhesryscam boaiiyl-S- Bheubiondhic theharaied graupriset y
i s through LA ) ; i

aral kyl - O 8% %?98%‘}& ?gg&qﬁodzn&qﬁrh%#iﬁé)ég%ﬁp@%ﬂ ao?lﬁg%g?t 711 I]tg 0 group is

ar al koxg caisoryithigr Bupbord teiveypasgyionaiebokihroughdhe sHE: o t he parent
noiety is through the carbonyl. "Al kyl sul fonyl" nmeans an
al kyl -S(02)- group. Preferred groups are those in 25which the alkyl
group is |ower aﬁ%wyca'ﬁenﬂomané k-5~ %P%‘W"‘i’"gmftmgo?@ﬁ“ﬂ]?%d

ISD ul ]1: onyl g suitable 2l KERAIHRY] Givkips Rdige e iH)y¥arbSaf)andEthuRycarbonyl. The
referre

, those .in which t | Kyl I's | | kyl .
The bond. t Serigo e Batorsrairy f et RNl £y © "

15
"Aryloxycarbonyl" means an aryli-O-C(O})- group. Non-limiting examples of
suitable aryloxycarbonyl groups include phenoxycarbonyt and naphthoxycarbonyl. The
bond to the parent moiety is through the carbonyl.
20 ' "Aralkoxycarbonyl” means an aralkyl-O-C{0O)- group. Non-limiting example of a

suitable aralkoxycarbonyl group is benzyloxycarbonyl. The bond to the parent moiety
is through the carbonyl.

"Alkyisulfonyl" means an alkyl-S(02)- group. Preferred groups are those in
25  which the alkyl group is lower alkyl. The bond to the parent moiety is through the
- sulfonyl.

"Alkylsulfinyl” means an alkyl-S(0O)- group. Preferred groups are those in which
the alkyl group is lower alkyl. The bond to the parent moiety is through the sulfinyl.
30
"Arylsulfonyl” means an aryl-S(O»)- group. The bond to the parent moiety is
through the sulfonyl.



30 WO 2008/ 010831PCT/ US2006/ 043950 10 "Arylsul finyl" means an

aryl - S( 0) wdhfeRsine bond to the parent noiety is througmUsm061043950
sul finyl The term "optionally substituted" neans

opt i onal "substitution with the speci fied 5groups, radicals or

noi eti es. . The di scl osure provides nethods for preparing
compounds of formula I, including various isoners and

phar maceutically acceptable salts. It will be appreciated that the
present description can be nodified to preyide variously desired

i ol soners and salts, which are within the scope of ‘the inventijon,

One enbodi ment  GArydefi i e ns an i dHEdsgpupr deedengfo thadkargniymoiety is

corrpoundo nprising: Y.O0 H..... em{NH2 N1. ,NNHY
i&'f@‘gmé%m”%p R2 and R3 are defined above whi ch

corrprl ses oxi di zing a conpound of formula hA
The term "optionally substituted” means optional substitution with the specified

5  groups, radicals or moieties.

The disclosure provides methods for preparing compounds of formula I,
including various isomers and pharmaceutically acceptable salts. [t will be
appreciated that the present description can be modified to provide variously desired

10 isomers and salts, which are within the scope of the invention.

One embodiment of the invention involves a process of making a compound of

formula 1A comprising:

sz H 2 NH,
R} I_HN 0
HOY E©
O R2
IA
15 wherein R!, R? and R? are defined above

which comprises oxidizing a compound of formuia lIA

to yield a compound of formula 1A,
20



V.s.------- NH2 RIO 1/71R3 NH N 3/41(, 0 h2 IlAto yield a conmpound
of formul ayd Agosdts3O 2008/ 010831PCT/ US2006/ 043950 11  po/ustdidi«Beh
enbodi nent of the invention is a process of making a conpound of
formula IB IB wherein Rl, R2 and R3 are defined above, 5which
conprises oxidizing a conpound of forrmula 1B HO 11 j Th(N H2

1
Another embodiment of the invention is a process of making a compound of
formula IB
% Piﬂ:i\«NHz
Rr! [—HN = o)
NS
H T z o
O Rz

1B

wherein R’, R? and R® are defined above,

5  which comprises oxidizing a compound of formula IB
2 H™M nm,
Rr! (-H N B
b Ko © F
HOYE O
0O R
HB
to yield a compound of formula lIB.
10 Another embodiment of the invention is a process for making a compound of
formula IC
£ H L NH,
L <
L N R3 O
N N ©
g o
o R?
IC

wherein R', R? and R? are defined above

which comprises oxidizing a compound of formula 11C
15



NITOR3 . ,NHNI _0;12 IIBto yield a conpound of fornula IIB.
| 0Anot her woheioreat of the invention is a process for np&r/082086/043950
conpound of fornmula IC 1C wherein Rl, R2 and R3 are defined above
whi ch conprises oxidizing a conmpound of formula I1C 15 WO

2008/ 010831PCT/ TJS2006/ 043950 to yield a conpound of formula IC.
5Anot her enbodi nent of the invention is a process of making a
conpound of

<3

HO

% H NH,
i H N N 3
NN o
HOYCK,
O

I/,{

R
lc
to yield a compound of formula IG.
5 Another embodiment of the invention is a process of making a compound of
formula 1D,
§z H ‘j\\\‘(NHz
Rr! (-H N S O
| E N o R
.N
HOY YL\O

O ® p
wherein R!, R? and R? are defined above
which comprises oxidizing a compound of formula [ID

10

\ HO

o,

$% H ' NH,
L
N I S
N__N ©
NNy o

to yield & compound of formula ID.

Compounds of formula I can be prepared according to processes found in the
15 prior art, for example, those found in US Publication Nos. US 2003/0216325 A1 and
US 2004/0254117 A9, both herein incorporated by reference. It will be appreciated

that the processes disclosed therein can be modified without undue experimentation

to prepare specifically desired starting materials.



formula ID, 1l NRz R3 HIyti 1,L0 0 0 R2 ID wherein Rl, R2 and R3
are defi negoakh@esefi ch conpri ses oxidizing a conmpound oﬁcfmmgmmnﬁgbbD
to yield a conpound of fornula ID. Conpounds of formula Il can be
prepared according to processes found in the 15 prior art, for
exanpl e, those found in US Publication Nos. US 2003/ 0216325 Al and US
2004/ 0254117 A9, both herein incorporated by reference. It wll be
appreci ated that the processes disclosed therein can be nodified

wi t hout undue experinentation to prepare ecifically desired
starting materials. WO 2008/010831PCT/Usgg06/043950 13

Non-1imting exapl-iwitoh examplésiof aroaxidgéon agenttthabexidizesces

of formul afb#méng IHP:.%Ssé’BfFo%mH ﬂnéluhQ‘NalféﬁJ)'\%ié@))z,a%(ﬁgéﬁ@ 'ﬁ@oxldaﬂon

NaBr 03. The oxlI dati on a% can be used gener i'n an anmount
rangi ng frcigeabean be ussdgengrrllyfip anaraews) éamgla%f@ﬁba?mﬂ 4 18 4 $5dtfoexampie
equi val ent srih HboliE$ RS Gbolit? 8qHeABRIE WittPfeshBitidl Bcdrhpoind of formula Il.

5
In some embodiments of the invention, it is preferred for the process to include
the use of a catalyst and optionaily a co-catalyst. Non-limiting examples of a catalyst
that may be used in the inventive process include tetramethylpiperidinyloxy (TEMPO),
2-methoxyTEMPO, and 4-aminoTEMPO. The catalyst can be used generally in an
10 amount ranging from about 0.1 to about 3, and for example from about 1 to about 2
equivalents with respect to a compound of formula Il.

In some embodiments of the invention, it is preferred to have at least one co-
catalyst is present in the reaction mixture. Non-limiting examples of suitable co~
15 catalysts include metal acetates, for example, sodium, lithium or potassium acetate,
metal halides, for example, sodium bromide, potassium bromide or sodium icdide.
The co-catalyst can be used in amounts ranging from 0 to saturation, more preferably
from 0 to about 2 equivalents or from about 0.5 to about 1.5 equivalents and most
preferably about 0.9 equivalents, all with respect to a compound of formula ll. When
20 present, preferably 1 or 2 co-catalysts are present in the process.

Ancther embodiment of the inventive process includes the presence of an acid.
Non-limiting examples of acids include acetic acid or a halogenated acetic acid, such
as CICH,COOH, Cl,CHCOOH, ClaCCOOH, and CFsCOOH. The acid can be used
25 generally in an amount ranging from about 0.1 to about 3, and for example from about
1 to about 2 equivalents with respect to a compound of formula ll.

Non-limiting examples of solvents include esters, ethers, water or mixtures
thereof. A biphasic solvent system can be used, for example a system com prising t-
30 butyl methylether and water. Preferably the solvent is methyl tertiary-butyl ether
(MTBE).



In sonme enbodi ments of the invention, it is preferred for the process
to i ncl udevdoheswisssof a catal yst and optionally a co-catgdpet006/043950
Non-limting exanples of a catalyst that may be used in the inventive
process include tetranethyl pi peridinyl oxy (TEMPO), 2-nethoxyTEMPO
and 4-am noTEMPO. The catal yst can be used generally in an ioanount
ranging fromabout 0.1 to about 3, and for exanple fromabout 1 to
about 2 equivalents with respect to a conpound of formula Il. In sone
enbodi nents of the invention, it is prefegped to have at Ieast one

co- catalyst is present in the reaction mxture. Non-limtin .
exanmpl es of sui tld§ exigatiomcanbe cogied quﬁ@tad@nﬁe&%wreatéeslasé@m ghput 0°C to

exanpl e, S%d&%o*d;té&w%ﬁb@@ézﬂ%bum @ CCiPdbut Bet@! amihs Gﬂ’ﬁrthércﬁxample
exanpl e, sodium brom e, potassium brom de or sodium i odi de. The

co- cat al ystfremabget §é-6lt‘?ﬁ ot ts ranging fromoO to saturation, nore
preferably fromO to about 2 equivalents or fromabout 0.5 to about
1.5 eqw val ents and nost  pr.eferab about 0.9 al en |l _with
respect Sto a confSPHE §b BBV‘#{H‘%‘Z‘% eRﬂﬁa‘H‘t ‘fﬁfgggh 1S ‘HF&: SLRIGATY oy the
2 co- cat al ystigatanebypcersactng acbmpopnd)sebsted fromadtmmcbwtd afrfixochuieckhd, 1B,

of the i nvel?é ha lﬁ.f) Q\gt‘?‘ls% bﬂﬁ%t‘qu\e%%% %t% Pco s c}%grc%cé%alpists and an acid in

Non-limting xarrp aci RN |c aci

acetic aci da selweht arsscieTH2EEOE. Cl 2CHOO0H, Cl 3CCO0H, and CPSCOC]—I. The
acid can be used 25generally in an anount ranging fromabout 0.1 to
about 3, and for exanple fromabout 1 to about 2 equivalents with
respectidt o a conipaame embodiments of the present inventighrprpeeRs $rABloxRE AoFaiglyst, it

of sol vent sisifgleide 1B83hQhde aaa.hsﬁéa y. ¥t ﬁﬁéreﬁqewxadamshlﬁaﬁ 4 41ep mh;cﬁ the catalyst
bi phasi ¢ sol vent system can be use

for exanple a s stemconﬁ Sé a%'.
t30butyl neFHMEVRE byAdsingiathe repcionrapfyre @ atalypl /eroving ieag xarnples
t ﬁrt l aré bUéﬁ’éat@lﬁ;&ﬁﬂenﬁM@e&geﬂ@ iR0I08é 0111834 RET ﬁrhﬁé@ﬂﬁk@é&%ﬁﬂadd Snd one or
The oxi dation ca e carried_out at a ure ran om about
0C 1o about MBS  ingGEh a5e o oamial HETAE fof ahg RRsEs oL Y haRgH
f urt herisexatieteoff riima edialyst rb&&‘zuﬂrtg aageht G0 Qyerdrallsberwsediyoan amaust @nging
the present_inventi It At BB uRY%ient
cont acti ng f{ co(lfrpooﬁ%gjtsde? l‘g?&élgﬁé %ﬁ%%%%%%ﬁ”égna%b IE—)UE Prﬁl tgxﬁ I i I lﬂg entor
| I C and | | Diremtdbout 1dwiabmui reqaiyerants.a cat al yst, one or two
co-catalysts, and an acid in a solvent or solvent mxture.

In some embodiments employing a mineral acid as a catalyst removing
20 reagent, it is preferred to use a mineral acid concentration of from about 1N to about
5N. In some embodiments using HCl as a catalyst removing reagent it is preferred to
use a concentration of HGI which is about 3.5 N. In some embodiments using a
mineral acid as a catalyst removing reagent it is preferred to use the mineral acid in

an amount of from about 1 to about 10 times the amount of catalyst employed.

25
Preferred groups for R! and R? include methyl, ethyl, n-propyl, i-propyl, n-butyl,
sec-butyl, iso-buty! or tert-butyl. Especially preferred are compounds wherein R'and
R? are both tert-butyl.
30 Preferred groups for R? include groups of the formula —(CHz)r-R*, wherein R* is

a moiety selected from the group consisting of cyclopropyl, cyclobutyl, cyclopentyl and
cyclohexyl and n is an integer from 1-10, more preferably from 1-5. Especially
preferred compounds are those wherein n is 1 and R* is cyclobutyl.



toln sone enbodi ments of the present invention process enploying a
cat al yst, wéd20m0pis8f erred to include additionally, afterpdPes2006043950
oxi dation step, a step in which the catalyst is renoved by adding to
the reaction m xture a catal yst renoving reagent. Exanples of

catal yst renoving reagents include, but are not limted to, ascorbic
acid and one or nore of a mneral acid, for exanple, HCl and HBr, and
m xtures of two or nore 15thereof. The catal yst renoving reagent can
generally be used in an anount ranging frgmO to about 4 equivalents,
nore preferably fromabout 0.1 to about 3 equivalent or from about
Ito about 3 equivalents. In sone enbodi mrents enploying a mneral acid

as a catal yst r?%%\f%%té@&eemggﬁti\ﬁei obst %ﬁ%ﬁ‘e& ﬂﬂﬁ:lnéd)inttﬁs fQIJHRE Fection

acid concentrati roma to a I'n _sone enbodi nents
usi ng HCl asshemest di igde beainsiersigod &wej wiileitihe falloping Besteaive sohigmeg describe
concentratigg ,pd dﬁioﬂ"ﬂf%h”e\h SerReEhtaiveinentive SRABoRTHR0SUIEN Subitit®n can
a mneral acrd aps a catalyst renpving reagent it 1s preferred to usg

the mi nér al reael th the TRFMBRRL P INBISEIreM FRBRANNIS PRPedRIl BUSS{aSHLOpSuCh
amount of carpkived aRBbREEHatES to be withirhefsebpedf giednpentiom. R1 and R2

i nclude nethyl, ethyl, n-propyl, 1-propyl, n-butyl, sec-butyl,

i so-butyl or tert-butyl. Especially preferred are conpounds wherein

Rl and R2 are borre foRbividiot-limARErEXAMPEE igprovided iaror&dr torfattbeldliustrate the
groups of the f iLn

.mul g, - 2), .-, - R4 4. 1S, i ted
fromthe gr B"Eﬁe‘%{iﬁg‘?ﬁﬁn&g{* 8'3" RS AR %Irt;ﬁo%'%/% '%%%&napg%bﬁh#o%gh ;C/I eand
cycl oheryl modificaticnsanariatiegeand altarationsOo the peegand tiiscloisbige, bpinfoimaterials,
E ol ' : . : o
cyoobut ! . MGt GERIH B a7 3% RGIeEL" An Sutnimadtficetbns aristions

i 11 ustrat i vengalterationsaresintensied toredvitin theespidh andwenperefdbe pepent invention.

schenes. It is to be understood that while the followng illustrative
schenmes descri be the preparation of a f esentative inventive
conpounds, suitable substitution can 5@%‘3&—% the formation of the

desi redisconpounds based on such substitution. Such variations are

contenplated to be withip t ope of t i nvention, .
P Preparation ofr}1 ,zél,gsf-%l-ﬁi-amtmo-q?(cyclo%u ylméthyl)-2,3-dioxopropyl]-3-

{N-[{tert-butylamino)carbony!]-3-methyl-L-valyl}-6,6-dimethyl-3-azabicyclo-
[3.1.0]hexane-2-carboxamide (the compound of Structure 2 in Scheme A, below)

20 Scheme A

- ‘- H
\I/ H N N NH2 \l/ N NHz
8] O
N N\/&O

25
Unless otherwise stated, the following abbreviations have the stated meanings
in the Examples below:
g = grams
mL = milliliters



The following non-limting EXAMPLE is provided in order to further

i I ustr at evbheospn@sent invention. It will be apparent top&hos®o6/043950
skilled in the art that many | onodifications, variations and '
alterations to the present disclosure, both to materials, nethods and
reaction conditions, can be practiced. Al such nodifications,
variations and alterations are intended to be within the spirit and
scope of the present invention. EXAMPLES 15 Preparation of

(1R, 2S, 5S) - Nd3-am no- 1- (cycl obut yl et hyl }4g2, 3- di oxopr opy11- 3-
{N-[(tert-butyl am no)carbonyl]-3-methyl -L-val yl}-6, 6-di met hyl- 3-azabi
cycl o[ 3. 1. @grresauigal@ntsar boxam de (the conpound of Structure 2 in
Scheme A, %BEQ:%QI hgne A Unl ess otherw se stated, the follow ng
abbrevi ati ons have the stated neanings in the Exanples below g =
grams L = BHF S dipethyiorpgmid® g/ 010831PCVS2006/ 043950 16 eq =

equi val ent sy4BRE & sodiivh bbeizke DMF = di net hyl f or mam de
5 TEMPO = 2,2,6,6-tetramethyl-1-piperidinyloxy free radical (available from Aldrich and
used as received)
MTBE = methyl tert-butyl ether
NaQCI = sodium hypochlerite
Equiv = equivalent(s)

10
Unless otherwise noted all solvents are articles of commerce and all reagents were
used as received.
Example 1: Preparation of Compound 2 using aqueous acetic acid in the
15 reaction mixture

Into a 1L, three necked flask is placed KBr (10 g, 84 mmoi), NaOAc (10 g, 122

mmol), Compound 1 {50 g, 96 mmol), and TEMPO (15 g, 96 mmol)}, followed by 500

20 mL of MTBE. The reaction mixture is stirred at 350-400 rpm and the temperature is
maintained at a temperature of from 10°C to 20°C. Acetic acid (50 mL, 874 mmol),
and water (5 mL) are added to the reaction mixture and the two phase mixture is
agitated for 15 minutes. Continuously, over a two hour period, to the reaction mixture
is added 158 mL of a 0.82 M solution of NaOCI (130 mmal). When all of the NaOClI

25 solution is added, the reaction mixture is stirred for an additional 3 hours while
maintaining the temperature. Water (50 mL) is added. The layers are separated and
the organic layer is washed twice with water (2 x 250 mL). A solution of ascorbic acid,
which is prepared from 50 g of sodium ascorbate, 200 mL of water, and 50 mL of 4N
HG, is added to the organic layer and the mixture is stirred for about 1 hour. After the

30 layers are separated, the organic layer is washed twice with water (2 x 260 mL). The
organic layer is concentrated by distilling off solvent at low temperature (0-5°C) until
the total volume is about 350 mL. The concenirated organic layer is added dropwise
over 30 minutes into a 3L flask containing 2L of n-heptane at about 0°C providing a
white precipitate. The white precipitate is callected by filtration, washed with n-



NaOAc = sodi um acetate 5TEMPO = 2, 2, 6, 6-tetranet hyl - 1- pi peri di nyl oxy

free radi cwb 20@v@bdsabl e from Aldrich and used as recei vegeTiERiss/m43950
nmet hyl tert-butyl ether NaOCl= sodi um hypochlorite Equiv =

equi val ent (s) 10 Unl ess otherwi se noted all solvents are articles

of commerce and all reagents were used as received. Exampl e 1:
Preparation of Conpound 2 using aqueous acetic acid in the 15reaction
m xt ure Into a IL, three necked flask is placed KBr (10g. 84
mol ), NaOAc (10 g, 122 nmol), Conpound 14¢50g. 96 mmol ), and TEMPO
(159. 96 nmmol ), followed by 500 20nL of MIBE. The reaction mxture:is
stirred at BEUaNeAOpmMLABddtdriedtie m@aaLUY @vens(2rhiiat 2aP et haat 36°, and 8°C at

temperat ur e Qjcfe‘rg 10dudt B ARG 4 Gin6 )Pt%nfrdépg%c?nﬁ?&-%% Vieldd "% NMIR, 5

wat er (5 m_ ar e reaction m
mxture is dt(ds éetZﬁrHZLBHh 0.80e602 Con®Hh b (d; v oédrHa, QH\bTﬁ’édrS gH),

period, to f

o 0L iS85 T 8y 0, 50 et abignos
reactiors ni kezull),ids1Q (dd, e Bffoandhh0 dddi.t ity @dhéFr30@AAIS3 Hz, 2H), 5.17
mai nt ai ni “Q@E}%hbemi’%r gliuige, o ‘Aﬁtﬂfﬂé%gﬁ)s 3%@&%—8 6"7'*1%' .@%691&137 FEE1H),

separated a e organi ¢ Tayer is wash

m). A sol ufi%hldgs Jas%@rﬂﬂdc" g "Wﬁd%?‘i’?g’%ﬁ’é«p-érgd" PF‘E’)RP?OHQ B

sodi um ascorbate, 200 nL of water, and 50 nL of 4N HCI, is added to

the organic layer and the mxture is stirred for about 1 hour. After

the 30 | ayers are separated, the organic |ayer is washed twice with

wat er (# x ExQmplp 2: Theepdrationof Gomipous dnsiagt glatiat abytidastd inl thegeaction
of f solvent at |ow temirtaeure (0-5C) until the total volune is about

350 nL. The concentrated organic |layer is added dropw se over 30
mnutes into a 3intblasalk tormet rEakied dlagk weks ovargsgst ERE(26 g,d§8unED, NaOAc (20 g,
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15 by 800 mL of MTBE. The reaction mixture was stirred at 350- 400 rpm while the
temperature of the reaction mixture was maintained at a temperature of from 10°C to
20 °C. Acetic acid (70 mL, 1223 mmol, used as received), was added and the mixture
was agitated for 15 minutes additional. Continuously, over a two hour period, 315 ml
of a 0.73M solution of NaOC! {230 mmol) was added fo the reaction mixture. When all

20 of the NaQC! solution had been added, agitation was continued for an additional 3
hours. Water (100 mL) was added to the reaction mixture at the end of 3 hours. The
layers were separated and the organic layer was washed once with water (500 mL).
A solution of ascorbic acid, which was prepared from 100 g of sodium ascorbate, 456
mL of water, and 44 mL of 36% HCI, was added to the organic layer and the mixture

25  was stirred for about 2 hours. The layers were separated and then a solution of 3.5N
HCL was added and stirred about 30 minutes. After the layers were separated, the
organic layer was washed three times with water (3 x 500 mL). This organic layer was
then added drop-wise over 30 minutes into a 5L flask containing 3L of n-heptane at
about -10 to about 0 °C. The white precipitate was filtered, washed with n-heptane

30 (600 mL) and dried in a vacuum oven (2 hr at 25°C, 8 hr at 35°, and 8°C at 45°C). The
product was obtained as a white powder {23% yield). TH NMR, 5 0.84 (d, J = 2.3 Hz,
3H), 0.90-1.02 {m, 9H), 0.99 (d, J = 4.0 Hz, 3H), 1.24 (s, 9H), 1.40-1.86 (m, 7H), 1.20-
2.10 (m, 3H), 2.25-2.40 (m, 1H), 3.75 (dd, J = 5.3 and 10.4 Hz, 1H), 4.10 (dd, J=6.8
and 10.4 Hz, 1H), 4.4 (dd, J = 3.0 and 5.3 Hz, 2H), 5.17 (dddd, J = 4.6, 8.1, 8.1, and



hept ane (400 nL) and dried in a vacuumoven (2 hr at 25C, 8 hr at 35,
and 8C at wWoGhes/ohhe1product is obtained as a white pomdeg,cﬁlgﬂjog 35%
9496%y|eld) 1H NVR, 0.84 (d, J = 2.3 Hz, 3H), 0.90-1.02 (m
0.99 (d, J = 4.0 Hz, 3H), 1.24 (s, 9H, 140186(m711)
1.90-2.10 (m 3H), 2.25-2. 40 (m 1H), 3.75 (dd, J = 5.3 and 10.4 5
Hz, 1H), 4.10 (dd, J= 6.8 and 10.4 Hz, 1H), 4.4 (dd, J = 3.0 and 5.3
Hz, 2H), 5.17 (dddd, ../ = 4.6, 8.1, 8.1, and 10.4 Hz, 11-1), 5.3 (br
s, 2H), 6.71 (d, J = 14.7 Hz, 1H), 6.90 (¢g, J = 2.3 and 19.0 Hz,
1H), and 7.34 (dd, J = 7.1 and 20.2 Hz, 1H). 10Exanple 2: Preparation
of Conpound1Q4udd,rid)gbacibak, 2dktd. T1 &G iJd- 14 7tHR HBaGL0ddd nd %t2A8 end 19.0 Hz,
Into a 2L, fla KBr (20 g, 168 mmol ), NaOAc
(20 g, 243 ?Tﬂ%%%dnﬁcgﬁg Jd ?k‘ %@%26%3%% and TEMPO (30g. 192
mmol ), followed 15by 800 ni of MTBE The reactlon m xture was stirred
at 350-400 1 pm whlifol MiabRERE Hatlaidls hBGREARASIQR 1E Mtk fo 1S
mai ntained at a tenperature of froml C. Acetic acid (70 ni,
1223 M, e@@adwnté@éﬂ\%aynpiwa@salemharﬁa"tHéerﬁfca(?uﬁhé akgye ggperintion
1;ﬂ or ]-}5 mongglﬁﬂm@jdd% bé%ﬂﬁétru@@é nﬁm Sbme)@f'é%F a@eké\ﬂpl‘ﬁliéhoﬁ@bf@@ferﬁékﬁ
of a sQl u |on was_ a e reactjon
T xtur o, WhERERAEHe TRRES REGEE Ireihe ] BN ST el G IBac G P A the
was cont i nuecbgensindagpifitie theatamsdapgpendsd haiter (100 nl) was added to
the reaction mxture at the end of 3 hours. The | ayers were separated
and the organic | ayer was washed once with water (500 nL). A solution
of ascorbic acid, which was prepared from 100 g of sodi um ascor bat e,
456 nL of water, and 44 nL of 36% FICl, was added to the organic
| ayer and the m xture 25was stirred for about 2 hours. The | ayers
were separated and then a solution of 3.5N HCL was added and stirred
about 30 mnutes. After the |ayers were separated, the organic |ayer
was washed three tinmes with water (3 x- 500 nL). This organic |ayer
was then added drop-w se over 30 mnutes into a 5L flask containing
3L of n-heptane at about -10 to about 0 C. The white precipitate was
filtered, washed with n-heptane 30(600 nm.) and dried in a vacuum oven
(2 hr at 25C, 8 hr at 35, and 8C at 45C). The product was obtained as
a white powder (93%yield). 1H NVR, 50.84 (d, J = 2.3 Hz, 3H),
0.90-1.02 (m 9H), 0.99 (d, J = 4.0 Hz, 31-1), 1.24 (s, 9H),
1.40-1.86 (m 7H), 1.90- 2.10 (m 3H), 2.25-2.40(m 1H), 3.75 (dd, J
5.3 and 10.4 Hz, 1H), 4.10 (dd, J= 6.8 and 10.4 Hz, 1H), 4.4 (dd,
= 3.0 and 5.3 Hz, 2H), 5.17 (dddd, J= 4.6, 8.1, 8.1, and WO
008/ 010831PCT/ | JS2006/ 043950 18 10.4 Hz, 1H), 5.3 (br s, 2H), 6.71
(d, J =14.7 Hz, 1H), 6.90 (dd, J = 2.3 and 19.0 Hz, 1H), and 7. 34
(dd, J = 7.1 and 20.2 Hz, 1H). It will be understood that various
nodi fications can be nmade to the
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5enbodi mrents and exanpl es di scl osed herein. Therefore, the above
description should not be construed as limting, but nmerely as
exenplifications of preferred enbodi nents. Those skilled in the art
wi Il envision various nodifications wikthin the scope and spirit of

t he cl ai ns appended hereto. What is clainmed is: 1. A process for
preparing a conpound of fornulal: wherein Rl is alkyl; R2 is

al kyl ; and R3 is optionally substituted cycl oal kl yl al kyl
whi ch conpri ses oxidizing the compound of Forrmula Il, R H N NO
For mul aywHat isBBsaER ifl, R2 and R3 are defined above

1. A process for preparing a compound of formula I

wherein
R'is alkyl;
R?is alkyl; and
R?is optionally substituted cycloalklylalky

which comprises oxidizing the compound of Formula I,

§2 H NH,
LN
O
HOY ‘\/&0
O R2
Formuia Il

wherein R1, R? and R® are defined above
with an oxidizing agent selected from the group consisting of NaClO, Ca(OCl),, and
NaBrOs; to yield a compound of formula I.
2. The process of claim 1, wherein from about 1 to about 2 equivalents of the
oxidizing reagent is used.
3. The process of claim 1, wherein said oxidation reaction additionally employs a

catalyst.



wi th an oxidi zi ng agent selected fromthe group consisting of NaCl Q
Ca(0Cl)2, and NaBr3 to yield a conpound of formula I. 2. The
process of claim1, wherein fromabout 1 to about 2 equival ents of
the oxidizing reagent is used. 3. TheZprocess of claim 1, wherein
sai d oxidation reaction additionally enploys a catalyst. 20 4. The
process of claim 3, mherein the catalyst is present in the reaction
in an a unt

b 1t b | ts based t he
corpountl of - FB RIPGPSSCOr SN SURTE Toihe. B et 1 pisseat i Tiroreatianja n
is sel eﬁﬁe@nt bf)beH‘@ocﬂItQJJP 16 AB8LIES bagwafenT@NE&d 6n TRd B@PﬁﬁBEW&’@f FaRAula

4- am noTEMPO . The process of claim 3, wherein said oxidation
reacti ol additi onal |y enpl oys a co-catalyst. 7. The process of claim

6, wh I '
o, he' 1 boulf GROERE afclal SrhASRITRE. AR5 X AU e
The pr oceassstafy of BEWPE, MmtboxyﬁEtMP@oaodt%matoTFsMBﬁl assi um acet at e

co-cat abyst TS PHORRSIRSAAE 3 WESEH SrdPAonIeBRE? adq¥oRafisployS a
processc@lafdi@tm 1, wherein said oxidation reaction additionally

enpl oys_an acl d. 12. The pr ocess of claim11l, wherein the anount of
acid raﬁges Thenprasess af. daip Gapwherein dhei casatalyst is Pptasgiemppereids or
of claipgy %ﬁéﬁ n the acid is selected fromthe group consisting

of acetl c acl 2CO0H, C 2CHCOOH, Cl 3CCOOH, and CF3COCH. 14. The
process8of cThe prdcesstafrataim 6 hwhickicdatprisesreesextanoincd-eatpésht ur e ranges
fromabgut 0 to about 80 |C. %5. The process gadﬁlaimé wherein the
reacti oft t enpBF aR’GFEST &1ge8IP  HMYRBERIP WECCP TG SsBoEssIUfig acpfale O
processs@@iaAT sddtgtet 0 clai m 7 wherein the oxi di zing agent is NaOCl,

t he cat aI yst_is TEMPO and the co-cataly is KBr. 17. The process of
cl ai m 110uhel B¢ Precass &hslaiat Bowhe@atth%méﬁbet%& grialyshisgliamrahaut 0.1 to

about 1366103 8§QhIeRts. C

11.  The process of claim 1, wherein said oxidation reaction additionally employs
an acid.

12.  The process of claim 11, wherein the amount of acid ranges from about 0.1 to
about 3 equivalents.

13. The process of claim 11, wherein the acid is selected from the group
consisting of acetic acid, CICH,COOH, Cl,CHCOOH, CI;CCOOH, and CF;COOH.
14. The process of claim 1, wherein the oxidation reaction temperature ranges
from about 0°C to about 80° C.

15.  The process of claim 1, wherein the reaction temperature ranges from about
10°C to about 50° C.

16.  The process according to claim 7 wherein the oxidizing agent is NaOCI, the
catalyst is TEMPO and the co-catalyst is KBr.

17.  The process of claim 1, wherein said oxidation reaction temperature ranges
from about 15°C to about 30° C.

18. The process of claim 16, wherein R' and R? are tert-butyl and R® is
cyclobutylmethyl.



18. The process of claim 16, wherein Rl and R2 are tert-butyl and R3
Is cyclobutylnmethyl. 21 19. The process of claim3, which further
conprises the step of adding a catal yst renoving reagent follow ng
the oxidation reaction step. 20. The rocess of claim 19, wherein
the catal yst renoving reagent is selected fromthe group consisting
of ascorbic acid, a mneral acid, and a mxture thereof. 21. The
process, of ai m 20, erein_the catal yst renovi reagent s

ascor bi @-aeiqh:e ame%\%&m %mﬁw%ﬁhé& ComBHebETR Stp D ciigacatalyst
equi val @icving rAgehPRIBWHTE e GREMEH Rickion Gl m 19, wherein the
catal yst renoving reagent 1s HCl at a concentration fromabout 3N to
about 530.andlhe preiess ¢fnclaiin didowvherein theosatalystirernoviogasegentis selegted

D ok IS S ORGSR ks TR o i rhyre s

wher ei R i FheabkodessRE clainal2y Iwheasith the catalyst remBSingsreagenbisadsgorbic

substi tuted cyel ol !l Kyb whish SOTRY P65 203l 2 9akhg, compound
22.  The process according to claim 19, wherein the catalyst removing reagent is
HCI at a concentration from about 3N to about 5N and is added in an amount of
from about 1 to about 10 times by volume based on the weight of a compound of
formula 1.

23. A process preparing a compound of formula IA

sz H NH,
R! [—HNH
N

wherein
R'is alkyl;
R?is alkyl; and
R%is optionally substituted cycloalklylalkyl
which comprises oxidizing the compound of Formula llA

§% H NH,
N
| H o R
N
e
o R
lIA

wherein R', R? and R® are defined above,



1A wherein Rl, R2 and R3 are defined above, 22 with an oxidizing
reagent selected fromthe group consisting of NaClO Ca(0Cl)2, and
NaBr Bt o yield a conmpound of formula IA. 24. The process according
to claim23, wherein Rl and R2 are ter2butyl and R3 is

cycl obutylal kyl. 25. A process for the preparation of a conpound of
fornmula I B R 10 fl R HNy NO -R2 IB wherein Rl is alkyl; R2is

al kyl; apd oo R3 is optionall }{' substituted cycl] oal kl yl al kél
whi ch cWithans gxidizing reagrtisrlectsdJmm dher oredp mansisting of NaClO,” Ca(OCl).,

and NaBrOsto vield a compound of formula 1A.

24.  The process according to claim 23, wherein R' and R? are tert-butyl and R® is
cyclobutylalkyl. l

25. A process for the preparation of a compound of formula IB

A
0 R2
IB
| “wherein
R' is alkyl;
R? is alkyl; and

Ris optionally substituted cycloalklylalkyi

which comprises oxidizing the compound of Formula HIB

}/, HN\HSWNHZ

O

T

AN

R! H N
[ 0
N
H.N\‘r \/&O

O

3

2

=

]=3

wherein R1, R? and R® are defined above,
with an oxidizing reagent selected from the group consisting of NaClO, Ca(OCl),,
and NaBrO; to yield a compound of formula 1I1B.
26. The process according to claim 25, wherein R' and R? are tert-butyl and R® is
cyclobutylalkyl.

27. A process for the preparation of a compound of formula IC



1B wherein RlL, R2 and R3 are defined above, with an oxidi zi ng
reagent selected fromthe group consisting of NaCl O, Ca(0Cl)2, and
NaBr 3 to yield a conmpound of fornula IIB. 26. The process accordi ng
to claim25, wherein RL and R2 are ter23butyl and R3 is

cycl obutylal kyl. 27. A process for the preparation of a conpound of
formula IC 23 1Cwherein RL is alkyl; R2 is alkyl; and

R3 is optionally substituted cycl oal kl yl al kyl, which conpri ses

oxi di zing the conpound of Formula DC Il wherein Rl, R2 and R3 are
defined above with an oxidizing reagent selected fromthe group
consisting of NaClO Ca(0Cl)2, and NaBrO3 to yield a compound of
formula IC. 28. The process accoran to cbai m 27, wherein Rl and R2

are tert-butyl and R3 is cycl obutylsal kyIH hNHz

N
R‘1 ]—‘l N O R3 O
.N.N
Nty o
0 R
IC
wherein
R'is alkyl;
R? is alkyl; and

Ris optionally substituted cycloalklylalkyl,
which comprises oxidizing the compound of Formula lIC

!
wherein R1, R? and R® are defined above
with an oxidizing reagent selected from the group consisting of NaClO, Ca(OCl),,
and NaBrO; to vield a compound of formula IC. '
28. The process according to claim 27, wherein R' and R? are tert-butyl and R®is
cyclobutylalkyl.
29. A process for the preparation of a compound of formula ID comprising:



29. A process for the preparation of a conpound of formula ID
comprising: 24 wherein RL is alkyl; R2 is alkyl; and R3 is
optionally substituted cycloal kl yl al kyl which conprises carrying out
an oxidation reaction on the conmpound 24 Formula 11D O 11710 1-1. NYNO
R2I'1 D wherein Rl, R2 and R3 are defined above, with an oxidi zing
reagent selected fromthe group consisting of NaCl O, Ca(0Cl)2, and
NaBr 3t o yield a conmpound of formula ID. 30. The process according
to claim29, wherein Rl and R2 are\t/ert-butml and R3 is

cycl obutylal kyl . 31. The process &fzcldim 13, Mibrein the acid
selected is acetic acid. 32._ The jprogeshl clai m 31, wherein the
water is added to the aceti cRacii_p. N 0

l 0 R
My o

O R p

wherein
R'is alkyl;
R? is alkyl; and
R®is optionally substituted cycloalklylalky]

which comprises carrying out an oxidation reaction on the compound of Formuia IID

wherein R', R? and R? are defined above,
with an oxidizing reagent selected from the group consisting of NaClO, Ca(OClI),,
and NaBrOs;to yield a compound of formula ID.
30. The process according to claim 29, wherein R' and R? are tert-butyl and Ris
cyclobutylalkyl.
31. The process of claim 13, wherein the acid selected is acetic acid.

32. The process of claim 31, wherein the water is added to the acetic acid.



