27 February 2006 1 5 H V I NTEGRASE | NHI Bl TORS Background 10 Human

i mmunodeficiency virus (H'V) has been identified as the etiol ogical agent
responsi bl e for acquired i nmune deficiency syndrome (AIDS), a fata

di sease characterized by destruction of the i mune system and the
inability to fight off life threatening opportunistic infections. Recent
statistics (UNAIDS: Report on the d obal H V/ Al DS Epi de?di Eebnsrp@déhber
1998), indicate that as many as 33 mllipn people worldw de are infected
with the virus. In addition to the | arge nunber of individuals already
infected, the virus continues to spread. Estimates from 1998 point to
close to 6 mllion newinfections in that year alone- In the sane year
there were approximately 2.5 mllion deaths associated with H 'V and 20
AIDS. There are currently a nunber of antiviral drugs avail able to conbat
the infection. These drugs can be divided into three classes based on the
viral protein they target and their node of action. In particular,
saquinavir, indinavir, ritonavir, nelfinavir and anprenavir are 25
conpetitive inhibitors of the aspartyl prot ease expressed by H V.
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Background . .
10 Human irrununodeficienéy virus (HIV) has been identified as the

etiological agent responsible for acquired immune deficiency syndrome
(AIDS), a fatal disease characterized by destruction of the immune system
and the inability to fight off life threatening opportunistic infections.
Recent statistics (UNAIDS: Report on the Global HIV /AIDS Epidemic,

15 December 1998), indicate that as many as 33 million people worldwide
are infected with the virus. In addition to the large number of individuals
already infected, the virus continues to spread. Estimatt;.s from 1998 point
to close to 6 million new infections in that year alone. In the same year
there were approximately 2.5 million deaths associated with HIV and

20 AIDS.

There are currently a number of antiviral drugs available to combat
the infection. These drugs can be divided into three classes based on the
viral protein they target and their mode of action. In particular,
saquinavir, indinavir, ritonavir, nelfinavir and amprenavir are

25  competitive inhibitors of the aspartyl protease expressed by HIV.
Zidovudine, didanosine, stavudine, larrﬁvudine, zalcitabine and abacavir
are nucleoside reverse transcriptase inhibitors that behave as substrate
mimics to halt viral cDNA synthesis. The non-nucleoside reverse
transcriptase inhibitors, nevaripine, delavaridine and efavirenz inhibit the

30  synthesis of viral cDNA via a non-competitive (or uncompetitive)



mechani sm Used al one these drugs are effective in reducing viral
replication. The effect is only tenporary as the virus readily devel ops
resistance to all known agents. However, conbination therapy has proven
very effective at both reducing virus and suppressing the 5 energence of
resistance in a nunber of patients. In the US, where conbination therapy
is widely available, the nunber of H V-related deaths #&Eehaary 2686
(Palella, F. J.; Delany, K M; Morman,2A C.; Loveless, M 0.:; Furher,
J.; Satten, G A ; Aschman, D. J.; Holnberg, S. D N Engl. J. Med. 1998,
338, 853). 10 Unfortunately, not all patients are responsive and a | arge

number fail théghahhek.a0¥ed d10né edse daaps el dfflabiele/in3dabieofirylat i ent s
ultimately fail conbination therapy. Treatnent failure in npst cases is

caused by  t he repheatipondde effectiis gnly esiparancas thewvims reedilsdayfiePsn turn is
caused by the _rapid furnover of H Vil durin he .cQURS | hf ection
conbi ned wi t hrﬁﬁ%nﬁef I (s ABENE S#Wegte&cgﬁ}t?&é%h?rhgsegap&t }rlé:sl'qunst ances

i nconpl ete vi ﬁbver%b'&ﬁ{)e@fé@ﬂi@é‘a%{ﬁ@@d@&ngQﬁ%fah&lsﬁmgréiéiﬁgtﬁ@_ten_Cy, poor
conpliance to"the conplicated drug reginent as we as Intrinsic

phar macol ofi c&mdrgendear sesiganesdipesumber ehpatiestst drithe &5grderel f or

i st t i . di.st i t fi i i ch t
Lhot Sl o T evarcsmbution Rorpyss Wina Atatebls, B et F el Tooars' | ave
dropped bel Owdgsér@q{ﬁ?la%%méAcﬁaa ie'iéggg.l J‘lé(bé}&%i,%/l\m Mddsaiapent g.;, C. C J.;

Cooper, D. A.; Fischl, ; M ; Gazzard, B. ; Hamrer, S.
M : Hirsch, MLoSeless)dédbDsEarheb, ].; Satteni@at Acdstleinan, D. J.ATolovbergahdy, J. S.;

R chrmn, O Dy 50091 e, aSREGLCT - SEROOeTY R T Thompsen. i
Cbar Y, L2 USR8 e b aialltoaes 1y
replication evYahtHisthehgry. In fact, approximately 30-50% of patients ultimately fail

combination therapy. Treatment failure in most cases is caused by the

emergence of viral resistance. Viral resistance in turn is caused by the

rapid tumover of HIV-1 during the course of infection combined with a

15  high viral mutation rate. Under these drcumstances incomplete viral
suppression caused by insufficient drug potency, poor compliance to the
complicated drug regiment as well as intrinsic pharmacological barriers to
exposure provides fertile ground for resistance to emerge. More
disturbing are fecent findings which suggest that low-level replication

20 continues even when viral plasma levels have dropped below detectable
levels (< 50 copies/ml) (Carpenter, C. C.]; Cooper, D. A.; Fischl, M. A,;
Gatell, J. M.; Gazzard, B. G.; Hammer, S. M.; Hirsch, M. 5.; Jacobsen, D.
M.; Katzenstein, D. A.; Montaner, J. S'.; Richman, D. D.; Saag, M. 5.;
Schecter, M.; Schoolery, R. T.; Thompson, M. A.; Vella, 5.; Yeni, P. G.;

25  Volberding, P. A. JAMA 2000, 283, 381). Clearly there is a need for new
antiviral agents, preferably targeting other viral enzymes to reduce the
rate of resistance and suppress viral replication even further.

HIV expresses three enzymes, reverse transcriptase, an aspartyl
protease and integrase, all of which are potential antiviral targets for the

30 development of drugs for the treatment of AIDS. However, integrase



H V expresses three enzymes, reverse transcriptase, an aspartyl protease
and integrase, all of which are potential antiviral targets for the 30
devel opnment of drugs for the treatnent of AIDS. However, integrase 27
February 2006 3 stands out as being the only viral enzyne not targeted by
current therapy. The integrase enzyne is responsible for insertion of the
viral cDNA into the host cell genome, which is a critizéaFebtugyi2d0bhe
viral life cycle. There are a nunber of discrete steps involved in this
process including 5 processing of the vigal cDNA by renoval of two bases
fromeach 3' - term nus and joining of the recessed ends to the host DNA.
Studi es have shown that in the absence of a functional i nt egrase enzyne
HVis not in u The for an i nhi bitor [ ase uld be
useful as a tgfri‘g%ogu ﬁ\ﬁ?nr@l ?W&H?‘Hﬁmgﬂf 8%!‘6 tgomf’irfhi bitors

of the enzyne 'DE@!QB%@EE R aleigdes Bﬁ@ﬁ)@e for MedebidEn oﬁﬁk@ﬁ%&kﬁﬁﬂ?ﬁﬁ&d

i nhi bitors, known bi ndérs, catechols and hydrazi ont al ni ng
derivatives (N&wrwst cell\genomnﬂémgh JS a; crﬁrmimtep in the, virdDiifrgcyiiss cTheFeday,

1997, 2, 487). However cI| npound ha resulted from
these | eads. T%rﬁsanlbmg‘fr eg % gmé‘ﬁﬁ? 1 prpeess igelpding ve i nhibitor of

el ates Lo cotoouman o Ear il B R el el bl e Sl 15 o
sol vat es t her e@friRG and jGinimgubfahe ;‘edEbseldSerﬁls”tN tild host DNA. Studies have

shown that in the absence of a functional integrase enzyme HIV is not

infectious. Therefore, an inhibitor of integrase would be useful as a

therapy for AIDS and HIV infection.

10 A number of inhibitors of the enzyme have been reported. These

include, nucleotide-based inhibitors, known DNA binders, catechols and

hydrazide containing derivatives {(Neamati, N.; Sunder, S.; Pommier, Y.,

Drug Disc. Today, 1997, 2, 487). However, no clinically active compound

has resulted from these leads. Thus, what is needed is a dlinically

15 effective inhibitor of the HIV integrase enzyme.

Summary of Invention

The present invention relates to compounds of Formula ], or

pharmaceutically acceptable salis or solvates thereof. -

S
20 o R
Formula 1
In Formulal,
Rlig
-aryl,
25 -C3-Cs alkyl-aryl,
-C1-Gs alkyl-S(O)n-aryl,

-C1-Cs alkyl-O-aryl; or
wherein R is unsubstituted or substituted with 1-3 R3:



OR2 Formula | -aryl, 25 -C-C6 alkyl-aryl, -CI-C6 al kyl-S(O"-aryl,
-Cl-C5 alkyl-Oaryl; or wherein R is unsubstituted or substituted with 1-3
R3; 4 Each R3 is independently selected from -H -halo, -CN, 5 -d-C6

al kyl, -C3-C6 cycloalkyl -OR4, -C-Co alkyl-OR4, -002R5, 10 -Cl-Cio

al kyl -C2R5, -N(R6)(W, -Cl-Co alkyl-N(R6)(R7), -CON(R6)(R7), -C-do
al kyl -CON(R6) (R7) 15 -S(O "Ry, -Cl-Cro alkyl-S(O" R82 E@EJU&WQ@SJ@RIO),
-Cl-Cio alkyl-S(O,NR9)(R), -aryl;, 4

Each R3 is independently selected from
H,
-halo,
-CN,
5 -Ci-Ce alkyl,

-C3-Ce cycloalkyl
-OR¢,
-C1-Cyp alkyl-O-R¢,
-CO2R>,

10 -C1-Cio alkyl-COsRS5,
-NRKR?),
-C1-Cro alkyl-N(R6)(R?),
-CON(R#}R7),
-C1-Cro alkyl-CON(RS)(R?)

15 -S(O):RE,
-C1-Cro alky!-S(O)R8
~S(O)N(R)(R),
-C1-Cro alkyl-S(O)N(R)(R19),
-aryl,

20 ~O-aryl,
-heteroaryl,
~O-heteroaryl,
-C1-Ce alkyl-aryl,
~C1-Cs alkyl-heteroaryl,

25 -C(O)-heterocyclic radical,
-C1-Cyo alkyl-C(O)-heterocyclic radical, or
-C1-Ces haloakyl;

R?is

-H,

30 -C1-Crp alkyl,



20 -0-aryl, -heteroaryl, -Oheteroaryl, -Cl1-C6 alkyl-aryl, -CO-C6

al kyl -heteroaryl, 25 -C(O -heterocyclic radical, -d-Go

al kyl -C(O)-heterocyclic radical, or -C-Q haloakyl; RRis -H 30 -Cl-Co
27 February 2006 27 February 2006 5 -C3-C6 cycloakyl, -d-do

al kyl ,
hal oal kyl, -aryl, heteroaryl, 5 -Cl1-C6 al kyl-aryl, -G -C5 alkyl-0-aryl,
-Cl1-C6 al kyl -heteroaryl, -Ci-C5 alkyl-0-heteroaryl, -2AFebmaayRQ060R4, 10
-Cl-Clo al kyl - CRR5, ~-Cl-Clo al kyl -N(R6) (R7), -Cl-Clo al kyl - CON(R6) (R?),
-Cl-Clo alkyl-S(O" RB, 5

-C3-Cs cycloakyl,

“C1-Cig haloalkyl,

-aryl,

-heteroaryl,

3 ~C1-Cs atkyl-aryl,

-C1-Cs alkyl-O-aryl,
~C1-Cg alkyl-heteroaryl,
-C1-Cs alkyl-O-heteroaryl,
-C-Croalkyl-OR¢,
10 ~C1-Cyo alkyl-CO2RS,
-Ci-Croalkyl-N(R6)(R7),
-C1-Cro alkyl-CON(RE)(R?),
-C1-Cyo alkyl-5(O)nR8,
-C1-Cao alkyl-5(0)aN(R9)(R19), or
i5 -C3-Cqo alkyl-C(O)—heterocyc]ic radical;
Each R? is independently selected from
_I—L
-C1-Cs alkyl,
-C5-Cs cydoalkyl,
20 -C1-Co alkyl-CO,RS,
-C1-Co alkyl-N(REYR7),
~C1-Cs alkyl-CON(RS)(R?),
-C1-Co alkyl-S(O)nR8, or
-C1-Co alkyl-S(0)N(RY)(R19);
25  Each R3is independently selected from
-H,
-C1-Cs atkyl,
-C3-Cy cycloalkyl, or
-C1-Ce alkyl-aryl;
30 Each R®is independently selected from



-Cl-Clo alkyl-S(O .N(R9)(R10), or 15 -Ci1-Clo al kyl-C(O -heterocyclic

radi cal; Each R4 is independently selected from-H, -Cl-C6 al kyl, -C3-C6
cycloal kyl, 20 -C1-C9 al kyl -CO2R5, -CC9 al kyl-N(R6)(R7), -Cl1-C9

al kyl -CON(R6) (R7), -Cl1-C9 alkyl-S(O"RB, or -Cl1-C9 al kyl-S(O nN(R9) (R10);
25 Each R5 is independently selected from -H -C2-C6 al kyl, -C3-C6

cycloal kyl, or -Cl1-C6 alkyl-aryl; 30 Each R6 is indepetidkabtuarg@Dect ed

from 27 February 2006 6 -H, -G -C6 alkyg, -aryl, -heteroaryl, 5 -d-C6
alkyl-aryl, -CrC6 alkyl-heteroaryl, -C(O-C-C6 alkyl, -C(O-aryl,
-H,
-C1-Ce alkyl,
-aryl,
-heteroaryl,
5 -C1-Cs alkyl-aryl,
-Cr-Cs alkyl-heteroaryl,
-C(OMC1-Cs alkyl,
-C(O}-aryl,
-C{O)-C1-Cs alkyl-aryl,
10 -C(O)-heteroaryl,
-C{0)-C1-Cs alkyl-heteroaryl,
-C(NH)NH,,
-5(O)n-R3, or
~C1-Cg alkyl-CO2RS;
15  Each R’ is independently selected from
'Hr
-C1-C alkyl,
-aryl, or
-heteroaryl;
20  Each R®is independently selected from
-C1-C alkyl,
-aryl, or
-heteroaryl;
Each R? is independently selected from
25 -H,
-(1-Ce alkyl,
-C1-Cg alkyl-aryl,
-C1-Cs alkyl-heteroaryl,
-C(O)-C1-Cealkyl,
30 -C(O)-aryl,



-C(O-d-C6 alkyl-aryl, 10 -C(O -heteroaryl, C(O-CrC6 al kyl -heteroaryl,
-C(NH)NH2, -S(On Rs, or -CrC6 al kyl -CO2R5; 15 Each R7 is independently

selected from -H -Cl1-C6 allcyl, -aryl, or -heteroaryl; 20 Each R8 is

i ndependently selected from -CrC6 alkyl, -aryl, or -heteroaryl; Each RO
i s independently selected from 25 -H, -Cl1-C6 alkyl, -C-C6 alkyl-aryl,
-Cl-C6 al kyl -heteroaryl, -C(O)-Ca-C6 alkyl, 30 -C(O -2 February B8G6 uary
2006 7 -C(O-Cl-C6 al kyl-aryl, -C(O-heteroaryl, -C(O-Cl-C6

al kyl - het eroaryl , 7

-C{0)-C1-Cs alkyl-aryl,
-C(O)-heteroaryl,
-C(0)-Ci-C alkyl-heteroaryl,
-aryl, or

5 -heteroaryi;

Each RW js independently selected from

-H,
~C1-Ce alkyl,
-C1-Ce alkyl-aryl,

10 -C1-Cg alkyl-heteroaryl,
-aryl, or
-heteroaryl;

Rlljg
H,

15 -aryl,

-heteroaryl,
~C3-Ce cycloalkyl,
-C1-Cs alkyl,
-C1-Cs alkyl-aryl,

20 -C3-Cs alkyl-heteroaryl,
~C1-Cs alkyl-CO2R5, or
~C1-Cs alkyl-N(RF)(R?);

R12js
-H,

25 -C1-Ce alkyl,
-aryl, or
-heteroaryl;

RI3 g
H,
30 -C1-Cs alkyl,



-aryl, or 5 -heteroaryl; Each ROis independently selected from -H,

-Cl-C6 al kyl, -C1-C6 alkyl-aryl, 10 -d-C6 al kyl-heteroaryl, -aryl, or
-heteroaryl; R' is -H, 15 -aryl, -heteroaryl, -C3-C6 cycloalkyl, -CC6
alkyl, -d-C6 alkyl-aryl, 20 -Cl1-C6 al kyl -heteroaryl, -Cl-C6 al kyl - CO2R5,
or -CrC6 alkyl-N(R6) (R7); R12 is -H 25 -CrC6 al kyl, -aryl, or
-heteroaryl; RI3is -H 30 -O-06 al kyl, 27 February 2006

8

-aryl, or
-heteroaryl;

Bl is selected from the group consisting of
¢ OH
1,1')"\//[\”,0\311
5 O r 4
OH O
A o
0 , or o ; and

nisQ, 1or2.

The present invention also relates to a method of inhibiting HIV
10 integrase by administering to a patient an effective amount of a
compound of Structural Formula Ia, or a pharmaceutically acceptable salt,

solvate or prodrug thereof.

R’/\N’B2
5o
Formula Ia
15
In Formula Ia, R?, R2, R3, R4, R5, Ré, R, R&, RY and R10 are as defined
for Formula I, whereas B2 is
O OH O 0O OH O
AL o S o I o
o | o) or 0
20

The present invention further relates to a method of treating
patients infected by the HIV virus, or of treating AIDS or ARC, by

administering to the patient an effective amount of a compound of




27 February 2006 8 -aryl, or -heteroaryl; Bl is selected fromthe group

consisting of OOH 0,811 viI~0 OHONIORILI1 OnisO,1or2. 00 NO R11 O
R12 R13 0 0-'~< or 0 ; and The present invention also relates to a nethod
of inhibiting HV 10 integrase by admnistering to a patient an effective

amount of a compound of Structural Formula la, or a pharnaceuti cal Ig
acceptabl e salt, solvate or prodrug thereof. HL N B2 2%Femuary2fiba | a 15

9

Structural Formula Ia, or a pharmaceutically acceptable salt, solvate or
prodrug thereof.
Another embodiment includes a pharmaceutical composition,
useful for inhibiting HIV integrase, or for {reating patients infected with
5 the HIV virus, or suffering from AIDS or ARC, which comprises a
therapeutically effective amount of one or more of the compounds of
Formula Ia, incdluding pharmaceutically acceptable salts, solvates or

prodrugs thereof, and a pharmaceutically acceptable carrier.

10  Detailed Description of the Invention

In the present invention, unless otherwise specified the following
definitions apply.
The numbers in the subscript after the symbol “C” define the
number of carbon atoms a particular group can contain. For example,
15 "(4-Cé” means a substituent containing {rom one to six carbon atoms.
As used herein, the term “alkyl” means a saturated, straight chain
or branched monovalent hydrocarbon radical having the stated number
of carbon atoms. Examples of such alkyl radicals include methyl, ethyl, n-
propyl, isopropyl, n-butyl, isobutyl, sec-butyl, t-butyl and, where
20 indicated, higher homologs and isomers such as n-pentyl, n-hexyl, 2-
methylpentyl and the like. Haloalkyl refers to an alkyl radical that is
substituted with one or more halo radicals, such as trifluoromethyl.
As used herein, the term “cydoalkyl” means a non-aromatic 3-6
membered ring. Examples include, cyclopropyl, cyclobutyl, cyclopentyl
25  and cyclohexyl.
Halo means chloro, bromo, iodo or fluoro. _
“Aryl” means an aromatic hydrocarbon having from six to
fourteen carbon atoms; examples include phenyl and napthyl, indenyl,

azulenyl, fluorenyl and anthracenyl.



In Formula la, Rl, R2, R3, R4, R5, R6, R7, R8, RO and R are as defined

for Formula I, whereas B2 is O OHO O OHO OHfl J /OH? SOH ~ Z 0O or O
20 The present invention further relates to a method of treating patients
infected by the HI'V virus, or of treating AIDS or ARC, by admnistering to
the patient an effective ambunt of a conmpound of 27 February 2006 9
Structural Fornula la, or a pharmaceutically acceptabl e2&bkebruasypP@@be or
prodrug thereof. Another enbodi nent inclwdes a pharnmaceutical conposition,
useful for inhibiting HV integrase, or for treating patients infected with
5 the HV virus, or suffering fromAI DS or ARC, which conprises a

therapeutical ly ef fq_q{éttb QARG ‘,?(ﬁg J%r%]::hct f%e%%se I (g]%:lls of
es or

Formul a la, including p ar maceu |caf acce abl'e”s

prodrugs t her sobnogmhc mmmemwmklnﬁcmmgmgaw doftaind(y Dat ai | ed
Description of the | nventll on_In the present invention, unless herw se

speci fied t he FHPBmyselerted Apm BiEOZRPp Y SemIve SannbeHgtarnC}tdhe subscri pt

after the symglc.fs m&ﬁab,%r Eji'aeinple, piperidinyl, piperazinyl, pyrrolidinyl and
5  morpholinyl.

“Heteroaryl” means a five- or six-membered aromatic ring
containing at least one and up to four non-carbon atoms selected from
oxygen, sulfur and nitrogen. Examples of heteroaryl include 2-furyl, 3-
furyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, pyrazinyl, 2-thienyl, 3-thienyl,

10 pyrrolyl, oxazolyl, thiazolyl, imidazolyl, pyrazolyl, isoxazolyl,
isothiazolyl, 1,2,3-oxadiazolyl, 1,2,3-triazolyl, 1,3 4-thiadiazolyl,
pyridazinyl, pyrimidinyl, 1,3,5-triazinyl and 1,3,5-trithianyl.

In a preferred embodiment, compounds of the present invention
that are useful for treating AIDS have the structure of Formula II.

2
R1/\|;~IIB

15 Opg2
Formula IT

In Formula I, R?, R?, R3, R4, R5, RS, R7, R8, R? and R19 are as defined
for Formula I, while B2 is defined as in Formula Ia.

20 In yet another embodiment of the present invention, compounds
having the structure of Formula III, as follows, are preferred chemical
intermediates from which compounds, or pharmaceutically acceptable
salts, solvates or prodrugs, useful for the treatment of AIDS are formed.
Even more preferentially, the compounds of Formula ITT are useful,

25  themselves, as prodrugs and can be administered as a prodrugtoa

patient as a compound or in pharmaceutical formulation.



nunber of carbon atons a particular group can contain. For exanple, 15

"C -C6" neans a substituent containing fromone to six carbon atons. As
used herein, the term"al kyl" nmeans a saturated, straight chain or
branched nonoval ent hydrocarbon radi cal having the stated nunber of carbon

atons. Exanpl es of such al kyl radicals include nethyl, ethyl, propyl,

i sopropyl, n-butyl, isobutyl, sec-butyl, t-butyl and, WH@FSDBGHYRHDGated

hi gher honol ogs and i sonmers such as n-pentyl, n-hexyl 2- net hyl pentyl and
the |like. Hal oal kyl refers to an al kyl rpdical that is substituted with
one or nore halo radicals, such as trifluoromethyl. As used herein, the
term"cycl oal kyl" nmeans a non-aromatic 3-6 nenbered ring. Exanples

i ncl ude, cyclopropyl, cyclobutyl, cyclopentxh 25 and cycl ohexyl. Halo
means chl oro, brono, iodo or fluoro. "Awyl" ifs an aromatic hydrocarbon
having fromsix to fourteen carbon at npl es i ncl ude phenyl and

napt hyl, indenyl, azulenyl, quo anﬁb hracenyl . 27 February 2006 10
The term "heterocyclic radical” refer3g to radiycals derived from nonocyclic
saturated heterocyclic nuclei having S-g2 at ons containing 1-3 heteroatons
selected fromnitrogen, oxygen or sulfur. Heterocyclic radicals include,
for exanple, piperidinyl, plpera2|nyFOHBVFF%ildlnyl and 5 norpholinyl.
"Heteroaryl" means a five- or six-menbered aromatic ring containing at

| east one and up to four non-carbon atons selected from oxygen, sulfur and

ni trogen. Exanpl es bfFdretuds HHRY R, RERIIRS 3¢ BT, R, RBR1of R1ydng Respyd 4dyl
3-pyridyl, g-péghgglﬁr%%ggéﬁhyl 2-thienyl, 3-thienyl,
In a more preferred embodiment, compounds of the present

invention have the structure of Formula IV, shown below

10 Formula IV
wherein:

Each R is independently selected from
-CN,
_.H’ or

15 -halo;

R15 s
-CHC(O)N(CHzs)2 or
-C1-Cz alkyl; and

B2is as defined for Formula Ja.

20 By virfue of its acidic moiety, where applicable, a compound of
Formula I forms salts by the addition of a pharmaceutically acceptable
base. Such base addition salts include those derived from inorganic bases
which include, for example, alkali metal salts (e.g. sodium and
potassium), alkaline earth metal salts (e.g. calcium and magnesium),

25  aluminum salts and ammonium salts. In addition, suitable base addition



10 pyrrolyl, oxazolyl, thiazolyl, imdazolyl, pyrazolyl, isoxazolyl,

I sot hi azol yl, 1, 2, 3-oxadi azol yl , 1, 2, 3-triazolyl, 1, 3, 4-thi adi azol yl
pyridazinyl, pyrimdinyl,1,3,5-triazinyl and 1,3,5-trithianyl. In a
preferred enbodi nent, conpounds of the present invention that are useful
for treating AIDS have the structure of Fornmula Il. R'N'B2 15 6-RR2
Formula Il In Formula Il, R, R, R3, R4, R5, R6, R7, RSB/ FBBruamd2BD® are as
defined for Formula I, while B2 is defil®ed as in Formula la. 20 In yet

anot her enbodi ment of the present invention, conmpounds having the
structure of Formula Ill, as follows, are preferred chem cal internediates

from whi ch conpduynddudesalal praeRlbdiedly decapBBRI Gghfic baddsisuchael vates or
prodrugs, useful for the treatnment of AIDS are forned. Even nore

preferential | yirimedytsmpsutipthidaming marpheline, pysidise frigeridife tfieriine, ves, as
prodrugs and c dni ni st 1 .as a prodrug,to.a ,patient as a conpound
or in phar nace%tgycgg}“gfy ?weaﬁ,ﬁdﬁ:fyz)ggg})ﬂ% FHFE-#1 R12 R13 O 0' <0

RI1-1IN . \~ 1QdRxPethglaing, bib{2-hHdfoakeilyRahlite, tBl- R2, R3, R4, R5, RS,
R7, R8, RO, R10, R12 and R13 are as 57defined for Formula |I. In a nore

preferred énmbduidrenyethgbapénm gsocmine, Hibeprpkpeperidine, N-benzyl-
phenethylamine, dehydroabietylamine, N,N’-bishydroabietylamine,

glucamine, N-methylglucamine, collidine, quinine, quinoline,
ethylenediamine, ornithine, choline, N,N"-benzylphenethylamine,
chloroprocaine, diethanolamine, diethylamine, piperazine,

10 tristhydroxymethyl)aminomethane and tetramethylammonium
hydroxide and basic amino aids such as lysine, arginjné and N-
methylglutamine. These salts may be prepared by methods known to
those skilled in the art.

Salts of an amine group may also comprise quaternary ammonium

15  salts in which the amino nitrogen carries a suitable organic group such as
an alkyl, alkenyl, alkynyl or arylalkyl moiety.

Compounds of Formula I, which are substituted with a basic
group, may exist as salts formed through acid addition. The acid addition
salts are formed from a compound of Formula I and a pharmaceutically

20  acceptable inorganic acid, including but not limited to hydrochloric,
hydrobromic, hydroiodic, sulfuric, phosphoric, or organic acid such as p-
toluenesulfonic, methanesulfonic, acetic, benzoic, citric, malonic, fumaric,
maleic, oxalic, succinic, sulfamic, or tartaric. Thus, examples of such
pharmaceutically acceptable salts include chloride, bromide, iodide,

25  sulfate, phosphate, methanesulfonate, citrate, acetate, malonate, fumarate,
sulfamate, and tartrate.

Certain compounds of Formula I, and their salts, may also exist in
the form of solvates with water, for example hydrates, or with organic

solvents such as methanol, ethanol or acetonitrile to form, respectively, a




i nvention have the structure of Fornmula IV, shown below -B2 Ni OR1l5 R 10
Formula IV wherein: Each R14 is independently selected from -CN H or

15 -halo; R15is -CH2Z(ON(CH3)2 O -Cl-C2 alkyl; and B2 is as defined
for Forrmula la. 20 By virtue of its acidic ggiety, m?ere ﬁppllcab{e, ?I
compound of Fornula | forms salts by the addition of a pharmaceutically
acggptable base. Such base addition salts include thos27 #februasy 2006m

i norgani c bases which include, for exanple, alkali nmetal salts (e.g.
sodium and potassiun), alkaline earth mstal salts (e.g. calciumand
magnesi un), 25 alumi num salts and ammoniumsalts. In addition, suitable
base addition 12 27 February 2006 salts include salts of physiologically

%SSEE?PLE or )g/?ti@g‘lgﬂg?ascgl%g%ﬁ% t%z}r al%({tbcﬁﬁjilaéa %H]fa ?ﬁ@f‘gl & h?ll an &des
NN - di benzyl et éachsokai@md@ixiRres thereof.

This invention also encompasses pharmaceutically acceptable

prodrugs of the compounds of Formula I. Prodrugs are derivatives of the
5 compounds of the invention which have chemically or metabolically

cleavable groups and become, by solvolysis or under physiological
conditions, the compounds of the invention which are pharmaceutically
active in vivo. A prodrug of a compound of Structural Formula I may be
formed in a conventional manner with a functional group of the

10 compounds such as with an amino, hydroxy or carboxy group. The
prodrug derivative form often offers advantages of solubility, tissue
compatibility, or delayed release in a mammalian organism (see,
Bundgaard, H., Design of Prodrugs, pp. 7-9, 21-24, Elsevier, Amsterdam
1985). Prodrugs include acid derivatives well known to practitioners of

15  theart, suchas, for example, esters prepared by reaction of the parent
acidic compound with a suitable alcohol, or amides prepared by reaction
of the parent acid compound with a suitable amine. Simple aliphatic or
aromatic esters derived from acidic groups pendent on the compounds of
this invention are preferred prodrugs. In some cases it is desirable to

20 prepare double ester type prodrugs such as (acyloxy) alkyl esters or
(alkoxycarbonyl)oxy)alkyl esters. Examples of prodrugs of compounds of
the prese‘nt invention include the compounds 1-A, 2-A, 3-C, 4-B, 5-B, 6-C,
7-C, 8C, 9-C, 10-A, 11-C, 12-C, 13-C, 14-C, 15-C, 16-C, 17-C, 18-C, 19-C,
20-C, 21-C, 22-A, 22-B, 23-C, 25-C,26-C, 27-C, 28-C, 29, 30-C, 31-C, 32-D,

25  32-E, 33, 34-C, 35-C, 36, 37-D, 38-61.

In addition, a compound of Structural Formula I, or a salt, solvate
or prodrug thereof, may exhibit polymorphism. The present invention
also encompasses any such polymorphic form.

Certain compounds of Structural Formula I may contain one or

30 more chiral centers and exist in different optically active forms. When



hydr oxyet hyl am ne, bis-(2-hydroxyethyl)amne, tri-(2 5 hydroxyethyl)am ne,
procai ne, di benzyl pi peridi ne, N benzyl- phenethyl am ne,
dehydr oabi etyl ami ne, N, N -bi shydroabi etyl an-tine, glucan ne,

N- et hyl gl ucam ne, collidine, quinine, quinoline, ethylenediam ne,
ornithine, choline, N N -benzyl phenethylam ne, chloroprocaine,

di et hanol am ne, diethyl am ne, piperazine, 10 27 February 2006

tri s(hydroxynet hyl ) am nonet hane and t et r&het hyl anmmoni um hydr oxi de and
basi ¢ anmino aids such as |ysine, arginine and N- net hyl gl utani ne. These
salts may be prepared by nethods known to those skilled in the art. Salts

of an arm ne_or QiR GGl AT FSAnANAl SRR ¥nB TRRA WiferMhesal s i 1 whi ch

the am no nitrog carries a sultable organic group such as an al kyl,
al kenyl , al kynsdmpouradsydxist ky bworhehyomerinbarmsd SThefpresaniiteenitionwhi ch ar e

substituted with a basic group, naé exist as salts fornmed through acid
addi tion. The Bejudleggaih enahtiosngrs andpbdyeng Iﬁ“@ﬁ’ﬁ%?l'%ﬁgbﬁﬁc‘%}wq:ornul al

and a pharnaceyti, lﬁh%%“%@(?lg%?sbﬂnggibg%%?’g%&o@?féeﬁm 'srl&{d%%ﬁ‘g’gé not

limted to hydrochloric, rom sulfuric, phoric, or

organi ¢ acisd sdllech e atipforanaailé i Hrmadbhandrutdresisamedesdlisc, benzoi c,
citric, malonic, fumaric, mal ei ¢, oxalic, succinic, sulfamc, or tartaric.

Thus, exanpl eswbichgnanbe penarateddit eryalallizationegredirid orligyid nci ude chl ori de,
brom de, iodid 25 sul f.ate osphat. t hanesul f citrate, acetate,
Fup e el RIS R PR LR A

mnd
mal onat e, fumarate. e. rtain conmpounds of Formnul a

I, and their S@iahﬁonm?@diﬁ@r@gbﬁt. Itviliteaphesdiated tealwidreshadediradnt er, for
exanpl e hydrates, or with organic solvents such as nethanol, ethanol or

acetonitril e temahipmer issepaerteddntp anpther dhebicrd pptibOgea separation

10 technique, then an additional step is required to form the desired
enantiomeric form. Alternatively, specific enantiomers may be
synthesized by asymmetric synthesis using optically active reagents,
substrates, catalysts or solvents, or by converting one enantiomer into the
other by asymmetric transformation.

15 Certain compounds of Stn:mtural Formula I may also exist in
different stable conformational forms which may be separable. Torsional
asymmetry due to restricted rotation about an asymmetric single bond,
for example because of steric hindrance or ring strain, may permit
separation of different conformers. The present invention includes each

20  conformational isomer of compounds of Structural Formula I and
mixtures thereof.

Certain compounds of Structural Formula I may exist in
zwitterionic form and the present invention includes each zwitterionic
form of compounds of Structural Formula I and mixtures thereof.

25 The compounds of this invention can also exist as tautomers; -
therefore the present invention also includes all tautomeric forms.

The compounds of Formula Ia are useful in the inhibition of HIV
integrase, the prevention or treatment of infection by the human
immunodeficiency virus and the treatment of consequent pathological

30 conditions such as AIDS or ARC. The treatment involves administering to



13 net hanol ate, ethanolate or acetonitrilate. The present invention

i ncl udes each solvate and m xtures thereof. This invention al so
enconpasses pharnaceutically acceptable prodrugs of the conpounds of
Formula |I. Prodrugs are derivatives of the 5 conpounds of the invention
whi ch have chem cally or netabolically cleavable groups and becone, by
sol vol ysis or under physiol ogical conditions, the comafuhelrugry 2Re6

i nvention which are pharmaceutically active in vivo. A prodrug of a
conpound of Structural Forrmula I may beiforned in a conventional nanner
with a functional group of the 10 conpounds such as with an am no, hydroxy
or carboxy group. The prodrug derivative formoften offers advantages of

solubility, ti C i bi.l it r | aved. rel e i manmal i an
or gani sm (see,asﬁ%ﬁerl{l&’glglg@g%l OE%“,IICIh[%%% g ngg cﬁ%‘?&"ﬁ'gs? 85“1“[}’]% 9%%- 24,
El sevier, Anstgtagaicedi28Hy acdpedlegst, sohbds prodeudeilasdides wel | known to

practitioners of 15 the art, such as, for exanple, esters prepared by
reaction of tRhapmaesnticaherrapesitornponptsingtapharmacedishbcaatientnd 2 or ami des

prepared by r ion.. t-he.parent acid conmpound . with a suitaple am ne.
Sinmple ali phaﬁ ﬁgllagr “F%?%’ﬁé&ﬁ&‘?%%‘%?%%&?%ggwgﬁﬁ %g@ip&?‘s@n FBGPE Pendent on
the conpounds ®fa zpﬂd?h'&céL&Yc%ﬂfrh@iépﬁd‘tﬁe RAIek8RaabIYRd HdtherdfBr. SOME Ccases it
is desirable to 20 preEare doubl e ester type prodrugs such as (acyl oxy)

al kyl esters or (&t wikheappredgiefdyythabkshilled irethe arBhaimefersnod pr odr ugs of
ST M e S R e
30.C 31 320 55 g e ae Ty e e A e it on, &
conpound of Stprernsd péstiesponiratd theorine. Jalatiditenl, et gresent invention
10 can be administered in conjunction with other anti-HIV agents (HIV
protease inhibitors, nucleoside reverse transcriptase inhibitors, non-
nucleoside reverse transcriptase inhibitors, and HIV-entry inhibitors),
immunomodulators, antiinfectives and /or vaccines.
The compounds of the present invention are also useful in the
15  preparation and execution of screening assays for antiviral compounds.
Further, the compounds of the present invention are useful in establishing
or determining the binding site of other antiviral compounds to HIV
integrase, for example, by competitive inhibition.
The compounds of the present invention may be administered
20  orally, parenterally (including subcutaneous injections, intravenous,
intramuscular, intrasternal injection or infusion techniques), by inhalation
spray or rectally, in dosage unit formulations containing conventional
non-toxic pharmaceutically acceptable carriers, adjuvants and vehicles.
This invention also provides a pharmaceutical composition for use
25  in the above described therapeutic method. A pharmaceutical
composition of the present invention comprises an effective amount of a
compound of Formula Iin association with a pharmaceutically acceptable
carrier, excipient or diluent.
The active ingredient in such formulations comprises from 0.1

30  percent to 99.9 percent by weight of the formulation. By



or prodrug thereof, may exhibit polynorphism The present invention also
enconpasses any such pol ynorphic form Certain conpounds of Structural
Formula | may contain one or 30 nore chiral centers and exist in different
optically active fornms. When 14 27 February 2006 conpounds of Structural
Formula | contain one chiral center, the conpounds exist in two
enantiomeric forms. The present invention includes bot?/ EaBAaAB#EPE and

m xtures of enantioners such as racem c 1am xtures. The enantioners may be
resol ved by nethods known to those 5 skilled in the art, for exanple, by
formati on of diastereoisoneric salts which may be separated by

crystall i zat i omngagsdluilfy RebbBit ¢ is ARAAMHR B e Ner S6hRAF bive T eaction

of one enantioner wt enant | oner - speci f1c reagent. w il be
appr eci at ed t hatcipist puishbe daspasbleevidinthieasther ingredienisrafélde i nt o anot her

chem cal entity by a separati 10 technique, then an additional step is
required to fo%\’ﬁfl‘*ﬂ%“‘ifééli‘ﬁi@ﬁt géﬁ'éﬁﬁ’coi“éﬁ% NeTEFgIeRt tﬁFlieQiE'nat ively, specific

enanti onmers nay be | o L Snysd aAdgal 'y
active reagents, éﬁ%@%g%?% ) c§¥g?§%%s‘%%bégﬁé§%?§$#%¥)ﬁ%p%%nverting one
enanti omer § nt procbéureatuisiig Wwyll kspwneind watiiipashidablaingradiehts. @het ai n
conpounds of Structural Fornmula | may also exist in different stable

conf or mat i onal corAPPRtiGR ehthiapvpatien Bay & fermylted 6nas o BRI due to
restricted rot taqﬂe&BPH&ag»Qd?&Xﬁ%%&&f&hg&ﬁ&%a&e&%nﬁéigﬁgﬁ@ because
strain, nay Ion o |

of steric hindrance or rin perm separa erent
conforners. The the pateht bvepldyang iphsdeddas; wat knddnaanhesrmin aaking soner  of
OO O S e tpositions of the present invention, the active ingrédient will
10 usually be admixed with a carrier, or diluted by a carrier, or enclosed |
within a carrier which may be in the form of a capsule, sachet, paper or
other container. When the carrier serves as a diluent, it may be a solid,
semi-solid or liquid material which acts as a vehicle, excipient or medinm
for the active ingredient. Thus, the compositions can be in the form of
15  tablets, pills, powders, beadlets, lozenges, sachets, elixers, suspensions,
emulsions, solutions, syrups, aerosols, (as a solid or in a liquid medium),
soft and hard gelatin capsules, suppositories, sterile injectable solutions,
sterile packaged powders and the like.

The compounds can be administered by a variety of routes

20  incuding oral, rectal, fransdermal, subcutaneous, intravenous,
intramuscular and intranasal.

When administered orally, these compositions are prepared
according to techniques well-known in the art of pharmaceutical
formulation. For oral administration, the compound is typically

25 formulated with excipients such as binders, fillers, lubricants, extenders,
diluents, disintegration agents and the like as are known in the art.

For parenteral administration, the compound is formulated in
pharmaceutically acceptable non-toxic, parenterally-acceptable diluents or
solvents, such as mannitol, 1,3-butanediol, water, 5 percent dextrose,

30 Ringer’s solution or isotonic sodium chloride solution, or suitable



Certain conmpounds of Structural Formula | may exist in zwitterionic form
and the present invention includes each zwitterionic form of conpounds of
Structural Formula | and m xtures thereof. 25 The conpounds of this

i nvention can al so exist as tautoners; therefore the present invention

al so includes all tautoneric forns. The conmpounds of Fornula la are useful
in the inhibition of HHV integrase, the prevention or 2% Eebruany 2006

i nfection by the human i mrunodeficiency virus and the treatnent of
consequent pathol ogi cal 30. conditions sugh as AIDS or ARC. The treatnent

I nvol ves adm nistering to 27 February 2006 15 a patient, in need of such
treatment, a conpound of Fornula la, or a pharnmaceutically acceptable

salt, solvate har maceuti ca osj tion

conprising a p%a?grra%‘%lc p—ﬁ{dgaﬁc} %‘?SPS%‘&HI SR B ° t‘%ﬁ?{ﬁ%ﬁ dsefve anmount
of a conmpound efis td‘iﬂu&lf@%@ﬂthdtﬁ\tﬁﬂﬁé%,dlé Ean&spJ}ﬁi dsCﬁJcidﬁlﬁgcept abl e
salt, solvate or prodrug therefor. iY be appreciated by those skilled

in the art thaPleicd@ence herein to treat ment extends to prophyl axis as
wel | asthetreatrret f | shed ji.nfections or. s nms, This includes
initiating treatmen 8‘ é)un% gwb%gfesg PELEeTY Br?ﬁ%ltf?%/%@@teltheréa ition, the
present invent teﬁﬂbelﬁrﬁ@!ht@@ iR Aosa &Y i%ﬁ'ﬂhﬁtl%ﬁ@b Eh'sﬁ\% Al pRbDEL, anti-HIV
agents (H'V protease inhibitors, nucleoside rever anscri pt ase

i nhi bitors, noabow@el %@ndeahoavw%ngrmora pctcas@ngrthltlim patisulaand HI V-entry

I nhi bi tors) h" ormdu ‘??89‘%’? anti lﬁnffect I,V and/ or vaccines. The

conmpounds of t m%r' LERPY FOUMRICLL S Wt drsas forpplahen campEsespar at i on

and executi on ®ineSETLRMPAIRPSAKS ph&en ity rther, .the
sif gfr enBiveNiidRin :Qe%s'Hﬁt au{l[ gh;,gslé

conpounds of the present |nvent|o are useful 1In
ampoule. Another example of a unit dosage formulation comprises about

10 10 mg of a compound of the present invention as a pharmaceutically

acceptable salt in 20 mL of isotonic saline contained in a sterile ampoule.
The compounds of the present invention can also be administered

to humans in a dosage range of 1 to 100 mg/kg body weight in divided

doses. One preferred dosage range is 1 to 20 mg/kg body weight orally

15 individed doses. It will be understood, however, that the specific dose
level and frequency of dosage for any particular patient may be varied
and will depend upon a variety of factors incdluding the activity of the
specific compound employed, the metabolic stability and length of action
of that compound, the route of administration, the age, body weight,

20 general health, sex, diet, mode and time of administration, rate of
excretion, drug combination, the severity of the particular condition, and
the host undergoing therapy.

General methods useful for the synthesis of compounds embodied
in this invention are shown below. The preparations shown below are

25  disclosed for the purpose of illustration and are not meant to be
interpreted as limiting the processes to make the compounds by any other
methods.

It will be appreciated by those skilled in the art that a number of
methods are available for the preparation of the compounds of the

30 present invention as provided by Structural FormulaI. A compound of



or determning the binding site of other antiviral conpounds to HV

I ntegrase, for exanple, by conpetitive inhibition. The conpounds of the
present invention nay be adm nistered 20 orally, parenterally (including
subcut aneous injections, intravenous, intranuscular, intrasternal

I njection or infusion techniques), by inhalation spray or rectally, in
dosage unit fornul ati ons contai ning conventional non-t2&February 2006

phar maceutical |y acceptable carriers, adl@ivants and vehicles. This

i nvention al so provides a pharmaceutical conposition for use 25 in the
above descri bed therapeutic nethod. A pharmaceutical conposition of the

present !nventSQﬁcﬁ@mdrﬁﬁﬁaﬁﬂla?fﬁeq%wﬁ Ficeftbs whi@pieaurd of Fornula |
in association with a pharnaceutically accéptable carrier, excipient or

di l uent. The aptdcesses kgowdiismhe cersigghaift demthlegirodndiarovftiusberailyom 0.1 30
percent to 99.9 percent by wejght of the formulatiogn., By .27 February 2006
16 "phar maceut ?‘E‘ag?gﬂ’/“sa%o@é%?‘ﬁﬁsgx %2 ?‘%‘rﬁféﬂ‘f‘?sﬁ ﬁ%f‘cr’&’?g lh%‘?lf‘r &t PR ent or
exci pi ent WStfo_*i‘Qh@@ Aot é&h&@&&bhﬁ&ubﬂ@éﬁ%rﬁﬁﬂﬂ @fr 4 he formulation
and not deleterious'to the recipient thereof. The present pharnaceuti cal

conposi ti orls gpkampnapaticdlymccéplable sab themofcandesoved infgrmediatdsfontheand
readily avail abl e iLngredients. The rrpoii L’i ons.of this invention nay be
formul ated so HERPFRIEA ACOFROURA ol SRR b FSGlefider 2)ete RIPEREe of t he

active 1 ngr od! ChinGtL AL AU BeRbRAnILPe HIVBLAR SPInIBTRhY | NG

procedures wel nown 1 n art. In making the conpositions of the present
i nvention, thepactdwesimghadi tetmesrihgs dOthegienktiy radicas areeddetindd a
" the form o eagRiirothemnerpeghpd: fionl be rcognized i mey e 1 T B9
10 preferred or necessary to prepare a compound of Formula I in which a
functional group is protected using a conventional protecting group, and
then to remove the protecting group to provide the compound of Formula
L
Thus, there is provided a process for preparing a compound of
15 Formula I (or a pharmaceutically acceptable salt thereof) as provided in
any of the above descriptions which is selected from any of those
described in the examples, including the following.
Schemes I and 11 illustrate the synthesis of non-commercially
available N-,0-disubstituted hydroxylamines I-C and II-C. In SchemeI
20  benzaldehyde, I-A, substituted with 1-3 R? groups is condensed with
hydroxylamine or an O-substituted hydroxylamine derivative. In the
event that the hydroxyl group is unsubstituted (R? = H), this position can
be functionalized via nucleophilc attack on an appropriately substituted
R2-X electrophile (X = Cl, Br, L, -OTs, -OMs or -OT{). It will be
25  appreciated by those skilled in the art that this reaction can be conducted
in a number of different ways. The resulting oxime I-B can be easily
reduced to the corresponding N-,O-disubstituted hydroxylamine using
sodium cyanocborohydride, or a related reducing agent such as
triethylsilane, under acidic conditions. In Scheme II, an O-substituted
30 hydroxyl amine is acylated with Boc-anhydride to form intermediate II-A.



ot her container. When the carrier serves as a diluent, it may be a solid,
sem-solid or liquid material which acts as a vehicle, excipient or nedium
for the active ingredient. Thus, the conpositions can be in the formof 15
tablets, pills, powders, beadlets, |ozenges, sachets, elixers, suspensions,
enul si ons, solutions, syrups, aerosols, (as a solid or in a liquid nedium,
soft and hard gel atin capsul es, suppositories, sterile PhjFebredlys2006
solutions, sterile packaged powders and the |ike. The compounds can be

adm nistered by a variety of routes 20 foncluding oral, rectal

transdermal , subcut aneous, intravenous, intramuscular and intranasal. Wen
adm ni stered orally, these conpositions are prepared according to

t echni ques wel4: [ t 0 ar.maceut.i cal ation. For ora

adni ni strat i onp%qﬁllég Egﬂ@g %g%%%%% Y ﬁpggﬂlﬁte%?'ftbﬁﬁﬁ{f%%g% h exci pients

such as bi nderdecttophity & = QUIBy| L aDTS -ORK GNABTS unde} Méﬁ‘cfﬁoﬁditﬁigéi gt egration
adm

agents and the |ike as are known in the art. For parenteral ni stration,
the conpound i¥eoiwffeargtacted Nhardiadesuitived Hydraxydemindl-8. Thie-Boexi C,
parenteral |l y- | ilLuents qr sol S,. such a i

manni tol , 1, 3- E%t%g%g%%cﬁ% oURAt lgln}wggﬁ%WZ%FE%’)@E?@%’E“*@‘ghﬁWéW@%oI ution or
i sotonic sadi UMk orilldR applatidtédby Boss WkiIRAIR R TSRt p%ggg 9{% L

di spersing or wetting and suspending agents, such as sterile, Pa d, fixed
oi I's, includi iggospnehaeyletingpagentorandiegispden ples of sinoBd@gioypasietfect | ncl udi ng
ol ei c aci d. Atﬁggﬁﬁg@91%§¥th%] resent invention, or a salt or solvate
thereof, 5 can be 1or EF R uni t dosage fornul ati ons conprising a dose

bet ween about 0.1 ng and about 1000 ng, or nore, according to the
particul ar

Scheme I
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treatnment involved. An exanple of a unit dosage formnulation conprises 5 ng
of a conpound of the present invention in a 10 nL sterile glass anpoule.
Anot her exanple of a unit dosage formnul ati on conprises about 10 10 ng of a
conpound of the present invention as a pharmaceutically acceptable salt in
20 nL of isotonic saline contained in a sterile anpoule. The conpounds of
t he present invention can also be administered to hunman? Febeuaty2808 r ange
of 1 to 100 ny/ kg body weight in dividedg doses. One preferred dosage range
is 1to 20 ng/kg body weight orally 15 in divided doses. It wll be
under st ood, however, that the specific dose |evel and frequency of dosage
for any particular patient may be varé d d will depend upon a variety of
factors including the activity of theJ§¥ngffic conpound enpl oyed, the
nmetabolic stability and | ength of action of that compound, the route of
adm ni stration, the age, body weight, 20 general health, sex, diet, node
and time of adninistration, rate of excretighy drug conbination, the
severity of the particular g g ion, d thgagk®st undergoing therapy.
General nethods usef Loﬁpr“LEE%éynthm§$gﬂbf-eﬂﬁﬁeuﬂdSFéﬁBquEé* inthis
i nvention are shown’bel ow. The prepgo@ti ons shown bel owgie 25 di scl osed
for the purpose of illustration and @r not neant to be bq&erpreted as
limting the processes to nmake the c ﬁ%ounds by any ot het ” nethods. It wll
be appreciated by those skilled in the art that a nunber ¢fyrpAret hods are
avai l abl e for the preparation of the conpounds of the 30 present invention
as provided by Structural Fornmula I. A conpound of 18 27 February 2006
Structural Fornmula | may be prepared by processes which include
R™NH
Ol ge
n-C
As shown in Scheme ITJ, the N-,O-disubstituted hydroxylamines
5  are then coupled to dioxolane III-A or {II-B using standard amide bond
forming chemistry. The syntheses of the dioxolanes III-A and III-B are
described in the exemplification section. The resulting intermediates III-C
and I0-D are saponified with NaOH or LiOH to yield integrase inhibitors

ITI-E and ITE-F.



processes known in the chemcal art for the production of structurally

anal ogous conpounds or by a novel process described herein. A process for
the preparation of a conmpound of Structural Formula | (or a 5
pharmaceutically acceptable salt thereof) and novel intermediates for the
manuf acture of a conpound of Forrmula I, as defined above, provide further
features of the invention and are illustrated by the folfdvebrganp2@edures
in which the nmeanings of the generic radicals are as defined above, unless
otherwi se specified. It will be recognized that it nmay be 10 preferred or
necessary to prepare a conpound of Formula | in which a functional group
is protected using a conventional protecting group, and then to renove the
protecting group to provide the conpo&nﬁ ofﬂiornula | . Thus, there is

provi ded a process for preparing a co f 15 Formula | (or a
pharmaceutically acceptable salt thereof) as provided in any of the above
descriptions which is selected fromany of those described in the

exanpl es, including the foll ow ng. Schenes and Il illustrate the

synt hesi s of non-comercially availaﬁlel 0O di substituted hydroxyl am nes
I-Cand I11-C. In Scheme I 20 benz | -A, substituted with 1-3 R3
groups i s condensed with hydroxyl amne or O substi tuted hydroxyl am ne
derivative. In the event that the C*Erox group is unsubstituted (R2 =
H)y, this position can be functiona nucleophilc attack on an

appropriately substituted R2-X electrophile (X =d, Br, I, -OIs, -OVs or
-OTt). It will be 25 appreciated by tho MgiPPPeA-Gn the art that this
reaction can be conducted in a nunber di fferent ways. The resulting
oxinme |-B can be easily reduced to the respondi ng N-, O-di substituted
hydr oxyl am ne usi ng sodlun1cyanobor8hyq;k{ or a related reduci ng agent
such as
Y
O
M-A (Y = OH)
HI-B (Y = Cl)
R3 O
H1/\N =
O/\ \ \
v-..Rz
HIC HI-D
NaOH NaOH
o 0O OH OH
l\\ NJ\)\CO H RN COZH
= O\RZ O*RZ
HI-E HI-F
5 Alternative synthetic methods useful for producing the

compounds described in this invention are illustrated in Scheme IV. The
acylated N,O-disubstituted hydroxylamine IV-A can be synthesized
starting directly from II-C, synthesized as shown previously or via a
different route which commences with compound IV-C. IV-C can be

10  reacted with N,O—bis-Boc-hydroxylamine to yield intermediate IV-D.



triethylsilane, under acidic conditions. In Schene 11, an O substituted 30

hydroxyl amne is acylated with Boc-anhydride to forminternediate I1-A

February 2006 19 This can be reacted with an appropriately substituted
R CH2-X electrophile (X=d4, Br, I, -OIs, -Ow or -OIf) under basic
conditions to yield the Boc-protected N-, O-disubstituted hydroxyl am ne
I1-B. The Boc- protecting group is renoved to yi el d N-,27 Béebuiasy 2006 ed
hydroxylamine |1-C It will be appreci @&ed by those skilled in the art

that other protecting groups or acylating agents can be used in place of

27

the Boc-group to effect the sane transformation. Schene | 10 R CHO 2 R3 |

3 N. O R2 H2NORs ha B3Nl H@H*(e%ocl-prétéc‘hﬁg %&F}bs RigZié abglhfedawith200671 20 Schene

Il R1 ~X BOC20 O base ,0 HN O Rz HN 2 BOC BCC
chloride or acetic acid anhydride under standard amide bond forming

conditions to produce IV-F. The hydroxyl group is then functionalized
via nucleophilic substitution of an appropriately activated R*-X (X = (1,

5  Br,1,-OTs, -OMs or OTY) yielding IV-A. This intermediate is condensed
with dimethyl oxalate in a Claisen reaction carried out using lithium
bis(trimethylsilyl)amide. Ester IV-B is saponified using NaOH or LiOH to
yield integrase inhibitors I1I-F.

10 Scheme IV
BocNHOBoc TEA
H1OH PhyP, DEAD R’AN’BOC—-* Fi1/\rI\IH
. OH

LiHMDS P
H'/\N'O B2 Ri/\NJ\ R1/\I1\l ~
H O-p2 O-pz2  ©
-G IV-A V-B
J NaOH
O OH
Ao
O*—-Rz



I1-A1l-BTFAR'NH OR2 1 |I-C As shown in Schene 111, the

N-, O di substituted hydroxylamnes 5 are then coupled to dioxolane II1I-A or
[11-B using standard am de bond form ng chem stry. The syntheses of the

di oxolanes Il1-A and I11-B are described in the exenplification section.
The resulting internediates I11-C and I11-D are saponified with NaOH or
LioHto yield integrase inhibitors 111-E and |11-F. 272Fdshruagy 2006 21
Schene 11l Methods ACV Y III-A(Y=0OH) 1II-B(Y=d) I-CNR2O 11I-C
1 NaCH O/OH R1~N~v 'CO2H O R2 23

Starting frorm intermediate 20-C, Scheme V, illustrates the synthesis
of compounds 20, 22-A, 22-B, 22 and 24.

Scheme V

, N ,L/L« ) g MCOZH
F/©/\ o o F/©/\ O;\

N/
{
22-B 22

In Scheme VI compound 22-A is converted to the corresponding
acid chloride, compound 38-A, using oxalyl chloride. This is
10 subsequently reacted with amine VI-A using a suitable base catalyst to
yield intermediate VI-B. This intermediate is hydrolyzed under basic
conditions (LiOH) to produce inhibitors VI-C.



I[1l1-F 5 Alternative synthetic nethods useful for producing the conpounds
described in this invention are illustrated in Schene IV. The acylated

N, O di substituted hydroxylam ne |IV-A can be synthesized starting directly
fromll-C, synthesized as shown previously or via a different route which
comences with conpound 1V-C. WC can be 10 reacted with

N, O bi s- Boc- hydroxyl anmine to yield internedi ate 1V-D. 227 bgbrugsy ¢8P§ 2006
After renoval of the Boc-protecting gro2bs this is acylated with acetyl
chloride or acetic acid anhydride under standard am de bond form ng
conditions to produce |IV-F. The hydroxyl group is then functionalized via
nucl eophilic substitution of an appr&&r?ﬂy activated RR-X (X =d, 5 Br,
I, -Ofs, -Ovs or OIf) yielding TV-A I's Tntermediate is condensed with
di met hyI oxalate in a Caisen reaction carried out using lithium

bi s(trimethylsiyl)amde. Ester |V-B is saponified using NaOH or LiOH to
yield integrase inhibitors III-%}O Schene IV RL "OH BocN oc Ph3P, DEAD
Rh~"NBoc 6, Boo |V-D TFA RE'N | V-E 0

S tanlioaan'

0% ~OH 0
22-A 38-A
H
HS’N‘RT
VI-A

VI-B

LiOH

5 Exemplification

The specific examples that follow illustrate the syntheses of the
compounds of the instant invention, and are not to be construed as
limiting the invention in sphere or scope. The methods may be adapted
to variations in order to produce compounds embraced by this invention

10 butnot specifically disclosed. Further, variations of the methods to



IV-COWw ORI NOR RHOR2 II-CIV-AOQO LiHMOS 1QAOIl OH RQOR 'O

IV-B1 NaOH O/~OH RL N'xy _CO2H O R2 Ill-F 27 February 2006 23 Starting
frominternediate 20-C, Schene V, illustrates the synthesis of conpounds
20, 22-A, 22-B, 22 and 24. Scheme V5 UU \ NLIOHNv "CO2HO 0 _ I / 01
20 27 February 2006

25

produce the same compounds in somewhat different manner will also be
evident to one skilled in the art.
In the following experimental procedures, all temperatures are

understood to be in Centigrade (C) when not specified. The nuclear

53]

magnetic resonance (NMR) spectral characteristics refer to chemical shifts
(8) expressed in parts per million (ppm) versus tetramethylsilane (TMS) as
reference standard. The relative area reported for the various shifts in the
proton NMR spectral data corresponds to the number of hydrogen atoms
of a particular functional type in the molecule. The nature of the shifts as
10 to multiplicity is reported as broad singlet (bs or br s), broad doublet (bd
or br d), broad triplet (bt or br t), broad quartet {bq or br g), singlet (s),
multiplet (m), doublet (d), quartet (g), triplet (t), doublet of doublet (dd),
doublet of triplet (dt), and doublet of quartet {dqg). The solvents employed
for taking NMR spectra are acetone-dsg (deuterated acetone), DMSO-ds
15  (perdeuterodimethylsulfoxide), D.O {deuterated water), CDCls
(deuterochloroformy) and other conventional deuterated solvents.

The abbreviations used herein are conventional abbreviations
widely employed in the art. Some of which are: caled (calculated); DMSO
(dimethylsulfoxide); EtOAc (ethyl acetate); HPLC (high-pressure liquid

20 chromatography); LC/MS (liquid chromatography, mass spectroscopy);
LDA (lithium diisopropyl amide); LIHMDS (lithium
bis(trimethylsilyl)amide); SiO: (silica gel); THF (tetrahydrofuran), TFA
(frifluoroacetic acid), Me (methyl), Et (ethyl), Ph {phenyl), tBuOK
(potassium tert-butoxide), NaOMe (sodium methoxide), NaOEt (sodium

25  ethoxide), Boc (tert-butoxycarbonyl), and DEAD (diethylazo

dicarboxylate).



20-C 22-A'1 22-B ~O~~0OH v "COH 22 In Schene VI conpound 22-A is converted
to the corresponding acid chloride, conmpound 38-A, using oxalyl chloride.
This is 10 subsequently reacted with am ne VI-A using a suitable base
catalyst to yield internediate VI-B. This internediate is hydrolyzed under

basi c

conditions (LiOH) to produce inhibitors VI-C. Uun 27 February 2006

24 Scheme VI OO 00 OON "\OOO FI C OOH O 22Z7AFsigruary BOORs. N. R7

VI -A
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Method A

Compound A-1: (S)-(+)-2,2-Dimethyl-5-ox0-1,3-dioxolane-4-acetic acid,

tert-butyldiphenylsilyl ester

Ph O olﬁ/
%i\OMO
Ph

5 0

A solution of (8)-(+)-2,2-dimethyl-5-ox0-1,3-dioxolane-4-acetic acid
(2.08 g, 11.9 mmol) in dry dichloromethane (20 ml) was treated with
triethylamine (1.83 ml, 13.1 mmol) followed by a solution of t-

10 butylchlorodiphenyisilane (3.44 g, 12.5 mmol) in dichloromethane (5 ml)
added dropwise over 5 minutes. After 3 hours at 22 °C, the reaction
mixture was diluted with toluene (250 ml) washed with water, saturated
sodium bicarbonate, brine and dried over magnesium sulfate.
Evaporation of the solvent under reduced pressure and chromatography

15  of the residue on silica gel (4 X 12 em) using a mixture of toluene and
ethyl acetate (0 — 2%) as eluent gave 4.90 g (99% yield) of the title material
as a clear oil. TH NMR {400 MHz, CDCl3) 8: 1.13 (s, 9), 1.58 (s, 3), 3.05 (m,
2),4.79(dd, 1,]=4,7),7.4-7.8 (m, 10).

720 Compound A-2: 4-Bromo-2,2-dimethvl-5-oxo-1,3-dioxolane-4-acetic acid,

tert-butlydiphenylsilyl ester

Ph O OEK/
§LOJL\,}\«O
Fh Br

O

25 A solution of (S)-(+)-2,2-dimethyl-5-ox0-1,3-dioxolane-4-acetic acid,
tert-butyldiphenylsilyl ester (21.65 g, 52.4 mmol) in carbon tetrachloride




VI-B NOWVI-C5 Exenplification The specific exanples that follow
illustrate the syntheses of the conpounds of the instant invention, and
are not to be construed as limting the invention in sphere or scope. The
nmet hods may be adapted to variations in order to produce conpounds
enbraced by this invention 10 but not specifically disclosed. Further,
variations of the nethods to 27 February 2006 25 produc@/thesrgane@ifimpounds
in sonewhat different manner will also be evident to one skilled in the
art. In the follow ng experinmental procedures, all tenperatures are
understood to be in Centigrade (C) when not specified. The nuclear 5
magneti c resonance (NVR) spectral characteristics refer to chemcal shifts
(S) expressed i@ t h iP5 R | sihane (TMS) as
reference stand(a?ac}aﬂ)TVﬁaesq?g?tg?%telngrﬁéa resggr{egﬁfg§'§§§(%£m{’}éa§ ifts in
the proton NVRZpecbisabbulytanitiler(épopiisnd thetreeulfinpeiqek Wstkiaeen at ons

of a particular functjonal .type in the nolecule. The nature of the shifts
as 10 to mul ti ﬁfﬂdéffiflﬁﬁg?%‘ptsmpé’aa%e B? Yaldvhilgigraskiatingswath 500syatt br oad

doubl et (bd orRE dk i broad guartet (bqg or br
g), singlet (s)z,1 f)rrul %efg?gltﬁg‘(l%fm&?ﬁ%‘?ﬁ“%&?%ﬁ%ﬁ?@#ﬁlﬂ# Siplet (t),
doubl et of Houbhetinifidy wasdihebédt Th sdlveflvels dviporat@ngndoi@linPfo quart et
(dqg). The solvents err}t)ll oyed for taking NVR spectra are acetone-d6

(deut er at ed ac& Gy Hitlppmemirs: asna light ibti2frgd mpiduivbexisedk) , D20
(deuterated Walied; 5 fSr the next step. 1H NMR (400 MEz, CDCl) &: 1.12 (5, 9)

1.41 (s, 3), 1.80 (s, 3), 3.80 (m, 2), 7.3-7.7 (m, 10).

r

10 Compound A-3: (Z)-2,2-Dimethy]-5-( tert-butyldiphenylsilyloxycarbonyl-

methylene)-1,3-dioxolan-4-one

Si_ =
O
Ph 0
15 A solution of 4-bromo-2,2-dimethyl}-5-ox0-1,3-dioxolane-4-acetic

acid, tert-butyldiphenylsilyl ester (-26 g, 52.4 mmol) in dry
tetrahydrofuran (160 ml) was cooled to 0 °C and treated dropwise over 5
minutes with 1,8-diazabicydo [5,4,0] undec-7-ene (12.7 g, 78.8 mmol) and
the resulting mixture was stirred at 5 °C for 1.5 hour. The solid formed

20 was filtered and washed with a small amount of tetrahydrofuran. The
filtrate was used as such for the next step.

Alternatively, the reaction mixture can be diluted with toluene,
washed with water, saturated sodium bicarbonate, brine and dried
(magnesium sulfate). Evaporation of the solvent gave an oil which was

25 chromatographed on silica gel using a mixture of toluene and ethyl
acetate (0—2%) as eluent. The title ester was obtained as an oil in 30 - 50%
yield. THNMR (400 MHz, CDCls) 8: 1.16 (s, 9), 1.76 (s, 6), 5.97 (s, 1), 7.4-7.8
(m, 10).




(deut erochl orof orm) and ot her conventional deuterated solvents. The
abbrevi ati ons used herein are conventi onal
the art. Some of which are: calcd (cal culated); DMSO (dinethylsulfoxide);

Et OAc (et hyl

am de) ;

Li FEVIDS (lithiumbis(trinmethylsilyl)amde);

abbrevi ati ons wi dely enployed in

acetate); HPLC (high-pressure liquid 20 chronatography);
LG M5 (liquid chromat ography, mass spectroscopy); LDA (lithiumdiisopropyl

SiADF¢liuanc 20981 ) . THE

(tetrahydrofuran), TFA (trifluoroaceti2acid), Me (nethyl), Et (ethyl), Ph

(phenyl),

5 Ph O O\
(S)-(+)-2, 2-di net hyl -5-o0xo- 1, 3-di oxol ane-4-acetic acid (2.08 g, 11.9 mol)
in dry dichloronethane (20 m) was trgategﬁﬂth triethylamne (1.83 nl,

10/ b

13.1 mmol) followed by a solution of
g, 12.5 mmol) in dichloronmethane (%

After

t BUuOK (potassiumtert-butoxide),
(sodi um 25 et hoxi de), Boc (tert-butoxycarbonyl), and DEAD (diethyl azo
di car boxyl at e}~
2, 2-Di met hvl - 5-

Si,"O ~PhO O A sol ution of

o

3 hours at 22 oC, the reaction O

10

15

20

A solution of pure (£)-2,2 dimethyl-5-(t-butyldiphenylsilyloxy-
carbonylmethylene)-1,3-dioxolan-4-one (2.80 g, 6.82 mmol) in
tetrahydrofuran (40 ml) was treated at 22 °C with acetic acid (2 ml)
followed by 6.8 m] of a 1 M solution of tetrabutylammonium fluoride in
tetrahydrofuran. After 15 minutes at 22 °C, the reaction mixture was
diluted with ethyl acetéte, washed with water, brine and dried
(magnesium sulfate). The solvent was concentrated under reduced
pressure and the residue was triturated with toluene to give 1.00 g {(85%
yield) of the title compound as a white crystalline material: mp 203-204
°C (dec.). TR (KBr)v max (cm -1): 1805, 1707 and 1662. TH NMR (400
MHz, CDCls) 8: 1.78 (s, 6), 5.89 (s, 1). Anal. caled for CyHsOs: C, 48.84; H,
4.68; Found: C, 48.84; H, 4.65.

Preparation of (2,2-Dimethyl-5-oxo0-[1,3ldioxolan-4-ylidene)-acetic acid

from crude A-3
A solution of the crude (Z}-2,2-dimethyl-5-(tert-

butyldiphenylsilyloxycarbonyl methylene)-1,3-dioxolan-4-one (52.4
mmol) in tetrahydrofuran (200 ml) was treated with acetic acid (13 ml)
followed with 50 ml of a 1 M solution of tetrabutylammonium fluoride in
tetrahydrofuran. After 15 minutes at 22 °C, the reaction mixture was
filtered and the filtrate was concentrated in vacuo. Trituration of the
residue with toluene gave 6.3 g (70% yield for three steps) of the title
material as a white solid (>95% pure by THNMR).

NaOwve (sodi um net hoxi de),

yl

Na OEt

ester

yl chl or odi phenyl sil ane (3. 44
agded dropwi se over 5 m nutes.



m xture was diluted with toluene (250 mM) washed with water, saturated
sodi um bi carbonate, brine and dried over magnesium sul fate. Evaporation of
t he sol vent under reduced pressure and chronmat ography 15 of the residue on
silica gel (4 X 12 cn) using a mxture of toluene and ethyl acetate (O -
2% as eluent gave 4.90 g (99%yield) of the title material as a clear
oil. 1H NWR (400 MHz, CDC13) 5:1.13 (s, 9),1.58 (s, 3),23Februany 2006, 4.79
(dd, 1, j =4, 7), 7.4-7.8 (m 10). 20 Conpound A-2.4-Brono-2

2- di met hyl - 5- oxo- 1, 3- di oxol ane- 4-aceti cpgaci d, tert-butlydi phenyl ester Ph
0OV SPi hO0O/YBr 025 A solution: of

(S)-(+) -2, 2-di net hyl -5-o0xo0- 1, 3-di oxol ane-4-acetic acid,
tert-butyl di phenylsilyl ester (21.651&'1 5§P4 nmol ) in carbon tetrachl oride
27 February 2006 27 (160 m ) was tr th N-bronosuccinimde (9.35 g,

52.4 mmol) andlon_%(o?mdﬂ?—@ﬁ'ﬁf’sllg Dith¥hen5 b L163- (1%%153&)445%&&%, f&aul ting
m xture was heated under uUx (ba enper at ur e e irradiating
with a 500 wabutyldimeshylaflylaster0 ni nutes, the reaction nlxture was cool ed

and the 5 succinimde was filtered. The sol vent was evaporated under vacuum
to give the title bromde as a light yellowoil (-26 g) which was used

i medi ately for the next step. 1H NNR (400 CDC13) 8: 1.12 (s, 9),

1.41 (s, 3), 1.80 (s, 3), 3.80 (n1 .30/ (m 10). 10 Conpound A-3
(Z}-2 2-Dinmethyl -5-(tert-butyl di wlﬁkaig%Qcarbonyll- met hyl ene) - 1,

3-di oxol an-4-one 15 A sol ution oﬁ>[

4-bronn-2,@-dinethyl-5-oxo-1,3-d| ol ane- 4- aQetic

A solution of (S)-(+)-2,2-dimethyl-5-oxo-1,3-dioxolane-4-acetic acid
(13.20 g, 75.8 mmol) in N, N-dimethylformamide (25 ml} was treated at 22
°C with imidazole (10.56 g, 0.155 mmol) followed by tert-

10 butyldimethylsilyl chloride (12.0 g, 79.6 mmol) and the resulting mixture
was stirred at 22 °C for 18 hours. The reaction mixture was then diluted
with toluene (500 ml), washed with water (3 times), saturated sodium
bicarbonate and brine. After drying (magnesium sulfate), the solvent was
evaporatéd under reduced pressure to give an oil. Distillation under

15 vacuum gave 20.9 g (96% yield) of the title material as a clear oil : Bp 80-90
°C / 0.1 torr (bulb to bulb distillation, air bath temperature). 'H NMR
(400 MHz, CDCls) 6: 0.33 (s, 3), 0.36 (s, 3), 1.00 (s, 9), 1.11 (s, 3), 1.37 (s, 3),
2.72 (m, 2), 4.35(dd, 1, ] = 4, 6).

20 Compound B-2: 4-Bromo-2,2-dimethvl-5-0x0-1,3-dioxolane-4-acetic acid,

tert-butyldimethylsilyl ester




acid, tert-butyl di phenylsilyl ester (-26 g, 52.4 mmol) in dry
tetrahydrofuran (160 m) was cooled to O oC and treated dropwi se over 5

m nutes with 1, 8-di azabi cydo 15, 4,0] undec-7-ene (12.7 g, 78.8 mmol) and
the resulting mxture was stirred at 5 CC for 1.5 hour. The solid formed 20
was filtered and washed with a snmall anount of tetrahydrofuran. The
filtrate was used as such for the next step. Alternativel yebruary2886ti on

m xture can be diluted with toluene, wafhed with water, saturated sodi um
bi carbonate, brine and dried (magnesium sulfate). Evaporation of the

sol vent gave an oil which was 25 chromatographed on silica gel using a

m xture of toluene X | i e 9 | s ester was
obt ai ned as an oil ‘?g&é%]%n y%&%%?%%—%ﬁ%-&oﬁé% %%428138%%?% hES%ﬁé’lG (s,
9),1.76 (s, 6)tbityRilmeshyldily! eted(20.8g, 7204 mitd)) inZéirBon fettrchirideZ®@6 Conpound
I11-A (2,2-D nethyl -5-o0xo- (1, 31di oxol an-4yli dene)-acetic add O O,( O HO
O 5 A sol uti ormbfwasireategdyd ,@-%HOWSHWD@MQF(%Je%/gdﬁ%mmlgfm@%w-

car bonyl net hyl eng) - 1, 3- di 0x0 -A- Qne 4 . b j
tetrahydrofur5%0%§ﬁoﬁypm nén%f@gﬁéﬁggﬁt%%Q%P&?F%Hgég |cé%g%%ﬁ?§mﬁ$5 _
fol l owed by 6.R34iHk wiHiledrshdMis@l with@rb00fWliahp abuter|-Smbmitednafohildr i de in
tetrahydrofuran. After 15 minutes at 22 C, the reaction m xture was 10
diluted with exhiieradereacton wasiobaerwed andahemixiyre washegteddpean (magnesi um
sulfate). The asd%lit\{oeg}atl 5 ahutes. Qetrregctheoqn e v(fzetsd Ce%dcooled in an ice bath
and the floating succinimide was filtered and washed with a small
amount of carbon tetrachloride. The filtrate was used immediately as
10 such for the next step. TH NMR (400 MHz, CDCls) &: 0.27 (s, 3), 0.28 (s, 3),

0.94 (s, 9), 1.66 (s, 3), 1.84 (s, 3), 3.62 (m, 2).

Compound B-3: (7)-2,2-Dimethyl-5-(tert-butyldimethylsilyloxycarbonyl-

methvlene)-1,3-dioxolane

15
Lo o

Si.
>,/]| O)I\/\‘g

The solution of crude 4-bromo-2,2-dimethyl-5-oxo-1,3-dioxolane-4-

acetic acid, tert-butyldimethylsilyl ester (72.4 mumol) in carbon

20  tetrachloride (~220 ml) was cooled to 0-5 °C and treated dropwise over 10
minutes and under good stirring with a solution of 1,8-diazabicyclo $5,4,0)
undec-7-ene (12.1 g, 79.6 mmol) in dry tetrahydrofuran (125 ml). A heavy
precipitate was formed which gradually became a granular solid. After 1
h, the solid obtained was filtered and washed with a small amount of

25  tetrahydrofuran. The filtrate was concentrated under reduced pressure to
give a light orange oil which was used as such for the next step.



pressure and the residue was triturated with toluene to give 1.00 g (85%
yield) of the title conmpound as a white crystalline material: np 203-204 C
(dec.). IR (KBr) v max (cm-z): 1805,1707 and 1662. i H NWVR (400 15 MHz,
CDC13) 5:1.78 (s, 6), 5.89 (s, 1). Anal. calcd for C7/H305: C, 48.84; H,
4.68; Found: C, 48.84; H 4.65. Preparation of (2

2- Di net hyl - 5- oxo- 11, 31di oxol an- 4-yl i dene)-acetic acid £F&hebtwarye20863 20 A
solution of the crude (2)-2,2-dinethyl-5-(tert-
butyldiphenylsiIonxycarbonyI met hyl ene)z11, 3- di oxol an-4-one (52.4 mmol) in
tetrahydrofuran (200 nl) was treated with acetic acid (13 nl) followed
with 50 M of a 1 Msolution of tetrabutylammniumfluoride in
tetrahydrofurap, Af L5, | of
filtered and t gS—coteet ' Vo o f~5f the
residue wth toluene gave 6. 3 (7096y|eld for three steps) of the title
material as a white solid (>95@6pure by IHNWR). 27 February 2006 29 Mt hod
B Conpound B-1: (+)-2,2-D nethyl-5-o0xo0-1, 3-dj-oxol ane-4-acetic acid, tert-
butyl di met hyl silyl ester 5 A sol ution ®f 0

(S)-(+)-2, 2-di et hyl - 5- oxo- 1, 3- di oxgh Cetic acid (13.20 g, 75.8
mml) in N, N-dinethylformanmde (25 m) was@itreated at 22 CC with

i mdazole (10.56 g, 0.155 mol) followed by tert 10 butyl di met hyl silyl
chloride (12.0 g, 79.6 nmmol) and the resulting m xture was stirred at 22

oC for 18 urs. X1t s then diluted wth tol uene (500
M), washed with V\Efg\ er %%éjtﬂ%g]?netg‘gfé\,@% 'Ed sodi um
: butyldimethylsilyloxycarbonylmethylene) ~1,3 —~dioxolan-4-one (72.4

munol) in tetrahydrofuran (50 ml) was treated at 22 °C with acetic acid (13
ml, 0.227 mmol) followed by 73 ml (73.0 mmol) of a 1M solution of
tetrabutylammonium fluoride in tetrahydrofuran. After 1 h at 22 °C, the

10  reaction mixture was diluted with ethyl acetate (500 ml), washed with
water, brine and dried (anhydrous magnesium sulfate). Evaporation of
the solvent under reduced pressure and trituration of the residual solid
with toluene (50 ml) gave 7.70 g (62% yield for 3 steps) of the title Z-
isomer as a white crystalline solid. Concentration of the mother liquors

15  yielded another 0.2 g of a 75:25 mixture of Z and E isomers. Z-Isomer; 1H
NMR (400 MHz, CDCls) 6: 1.78 (s, 3), 5.89 (s, 1). E-Isomer: TH NMR (400
MHz, CDCls) 6: 1.80 (s, 3), 6.03 (s, 1).

Method C
20 Compound IMI-B {2,2-Dimethyl-5-oxo-[1,3)dioxolan-4-ylidene)-acetyl
chloride
O 05(
O
C1 NF
8]

A mixture of (2,2-dimethyl-5-ox0-{1,3]dioxolan-4-ylidene)-acetic acid
25 (0.50 g, 2.9 mmol) in dry dichloromethane (10 ml) was treated at 22 °C
with oxalyl chloride (0.5 ml, 5.8 mmol) followed by a trace (capillary) of



bi carbonate and brine. After drying (nmagnesium sulfate), the solvent was
evapor at ed under reduced pressure to give an oil. Distillation under 15
vacuum gave 20.9 g (96% yield) of the title material as a dear oil : Bp
80-90 CC/ 0.1 torr (bulb to bulb distillation, air bath tenperature). 1H
NVR (400 MHz, CDC13) 8: 0.33 (s, 3), 0.36 (s, 3), 1.00 (s, 9), 1.11 (s,
3), 1.37 (s, 3), 2.72 (m 2), 4.35 (dd, 1, j = 4, 6). 20 RahrpagyrDl 2:

4- Br onp- 2, 2- di net hyl - 5- oxo-| 3-di oxol ane32-acetic add
tert-butyldinmethlsilyl ester 27 February 2006 30 A sol ution of
(S)-(+)-2,2-di net hyl -5-o0xo0-1, 3-di oxol ane-4-acetic acid,

t-butyl di met hykxﬁlms]k]m@ forfrathide IAFER 14 4Pl Ik GarR8dkiwashl ori de (200
m) was-treated wth N-Bronpbsuccirumde (14.18 g, 79.6 nmol) and 2, 2' -
azobi si sobut yr oomdenidaged B B@ug o gine G.5% ¢ (@srititaiige)wif xharide aeid dieridal under
5 reflux while irradiating with,g 500 Wlanp. After -5 minutes, a mld
exot herni ¢ r ea®? RoHUREYRIEEAland the mixture was heated for an
additional 5 m nutes. The reaction m xture was then cooled in an ice bath
and the floating succinimde was filtered and washed with a small anount
of carbon t®trachloride. The filtrat&X¥ePLES | nedi ately as 10 such for

the next step. rH NWR (400 MHz, CDCl3) 8: 0.27 (s,._.3 8_&_5, 3), 0.94
(s, 9), 1.66 (Sompound BA:N-Bengy 1-25(265 dppethyl-5-axgrfl Sldipxelan

(2)- 22-Di et h| . gjﬁv! | I hylsilyl oxycar bony|
met hyl ene) - 1, 32 éel(e A HbX q g (ONO)

10
A solution of (2,2-dimethyl-5-oxo-[1,3]dioxolan-4-ylidene)-acetyl
chioride (0.33 g, 1.74 mmol) in dichloromethane (5 ml) was added
dropwise to a cold (0-5 °C) mixture of N-benzyl-O-methyl-hydroxylamine
(0.288 g, 2.1 mmol) (Keck, G.E. Wager, T. T.; McHardy, 5. F. Tetrahedron,
15 55,1999, 11755-11772) and pyridine (0.21 ml, 2.6 mmol) in
dichloromethane (10 ml). The cooling bath was then removed and the
solution was stirred at 22 °C for 1.5 hours. The reaction mixture was then
quenched by the addition of water and ethyl acetate. The organic phase
was washed successively with 0.1 N hydrochloric acid, saturated sodium
20 bicarbonate, brine and dried (magnesium sulfate). Evaporation of the
solvent and chromatography of the residue on silica gel (toluene—ethyl
acetate, 75:25) gave 0.482 g (94 % yield) of the title amide as white crystals:
mp 109-110 oC (ethyl acetate-hexane). THINMR 400 MHz (CDCls) & (ppmy):
1.80 (6H, s), 3.67 (3H, s), 4.84 (2H, s), 641 (1H, s), 7.29-7.37 (5H, m). Anal.
25  caled for CisHiyNOs: C 61.84, H 5.88, N 4.80; Found: C 61.74, H 5.94, N
4.76.



The sol ution of crude 4-brono-2, 2-di net hyl - 5- oxo- 1, 3- di oxol ane-4- acetic
acid, tert-butyldinethylsilyl ester (72.4 mmol) in carbon 20 tetrachl oride
(-220 m) was cooled to 0-5 CC and treated dropwi se over 10 m nutes and
under good stirring with a solution of 1,8-diazabicydo (5,4,0) undec-7-ene
(12.1 g, 79.6 mmol) in dry tetrahydrofuran (125 m). A heavy precipitate
was fornmed which gradually becane a granul ar solid. Aft&r7 Febrimryt2986sol i d
obtained was filtered and washed with a small anount of 25 tetrahydrofuran.
The filtrate was concentrated under reduged pressure to give a |ight
orange oil which was used as such for the next step. 27 February 2006 31
Compound 111-A: (2, 2-D net hyl -5-oxo-[ 13l di oxol an-4-vlidene)-acetic acid HO
0 5 The crude (2)-2,2-dinmethyl-5-(tert-
butyldinethylsiIonxycarbonyInetherne) -1,3 - di oxol an-4-one (72.4 nmol)
in tetrahydr of gx Ogﬁglnb)g 1h&RL L RCeld o lshg (13
0.227 mmol ) folTowe

tetrabutylannonlun1f|uor|de in tetrahydrofuran After 1 h at 22 oC, the 10
reaction mxture was diluted with ethyl }gte (500 M), washed with
water, brine and dried (anhydrous ane |u q&jate) Evaporation of the
solvent under reduced pressure and -t of the residual solid wth
toluene (50 m) gave 7.70 g (62%yjield for 35steps) of the title Z- isomer
as a white crystalline solid. Co péh ration of the nother liquors 15 '
yi el ded another 0.2 g of a 75:25 wixture of Z and E isoners. Z-Isoner; 'H
NMR (400 N+g CDC13) 8:1.78 (s, 3), 5.89 (s, 1). E-lsomer: 1H NWR (400

MHz, CDCl 3)-5:1.80 (s, 3), 6.03 (s, 1). :

A solution of N_-benzyl—2—(2,2—dm1ethy1-5-0:;co—[1 ;3}-di0>tola;n-~:4~'

ylidene)-N-methoxy-acetamide (0.267 g, 0.91 7. mmol) in tetrahydrofuran
(10 ml) was treated at 22 °C with 2 ml (2 mmol) of 1 M aqueous sodium
hydroxide. After 1 h, the reaction mixture was acidified with 1N

10 hydrochloric acid and extracted with ethyl acetate. The organic phase was
washed with brine, dried (magnesium sulfate) and the solvent evaporated
in vacuo to give 0.220 g (95 % yield) of the title material as a white solid.
"HNMR 400 MHz (CDCl3} 8 {ppm) : 3.70 (3H, 5), 4.85 (2F, 5), 6.57 (1H, 5),
7.32-7.37 (5H, m).

15
EXAMPLE 2
Compound 2-A: N-Benzyl-N-benzyloxy-2-(2,2-dimethv]-5-oxo-
[1,3]dioxolan-4-ylidene)-acetamide
20

©) ol

Reaction of (2,2-dimethyl-5-oxo-[1,3]dioxolan-4-ylidene)-acetyl
chloride with N,O-dibenzyl-hydroxylamine (Bhat, J.L,, Clegg, W.; Maskill,




Met hod C 20 Conpound I11-B (2 2-Di net hvl -5-o0xo0-(1

3l di oxol an-4-ylidene)-acetyl chloride CI A m xture of

(2, 2-di net hyl - 5- oxo-[ 1, 3] di oxol an-4-ylidene)-acetic acid 25 (0.50 g, 2.9
mmol) in dry dichloromethane (10 mM) was treated at 22 C with oxalyl
chloride (0.5 mM, 5.8 mol) followed by a trace (capillary) of 32 5 10 27
February 2006 N, N-dimethyl formanmide. After 1 h at 22 C27tfebrobea20Qbl uti on
was concentrated in vacuo to give 0.55 ga(quantitative) of the title acid
chloride as a white crystalline solid. EXAMPLE 1 Conpound 1-A:

N- Benzyl - 2- (2, 2- di net hyl - 5- oxo- (1, 31- di oxol an- 4-

yl i dene) - N- net hoxyr.acet oI ut|

(2, 2- di et hyl - bélgeﬁocg%ﬁ'g fﬁdi‘@é‘)ﬁ By Fremy BacF6Eking 33 ¢, 1.74
mol ) in di chl aramebhzne, :(455!114h6 vx@sfi@,aﬂ@ai Hijt!h@w& atién of &ﬁhpo(:ﬂd&— )

m xt ure of N-benzyl O net hyl - hydr oxyl am ne (0.2 g, 2.1 mmol) (Keck, G E.

Vager, T. T.; Kcgewaihe tige amidyes matierystalsi32 %mlyis)gmmlﬁ%éﬂ&f@m yand

B e 02 atb oSl SRS TGRS bRl Uy g, 0 Bt

reaction gt upsivgs, bhe speehqied sy shesedeis honatvsgkess ang ethy!

acetate. The organic phase was washéd successwely with 0.1 N ydrochl oric
aci d, sat ur at edalsoldiadhio? QiR NG S67 141978: Bchdd BbRd#4@298gnesi um sul fate) .
Evaporati on of the

Compound 2: 3-(Benzyl-benzyloxy-carbamoyl)-2-hydroxy-acrylic acid

L
. o

Saponification of (N-benzyl-N-benzyloxy-2-(2,2-dimethyl-5-oxo-
{1,3]dioxolan-4-ylidene)-acetamide as described in the preparaﬁon of
compound 1 gave the title material as a white solid (93% yield). THNMR

15 400 MHz (CDCls) 8 (ppm) : 4.80 (2H, s}, 4.83 (2H, s), 6.57 (1H, s), 7.19-7.43
(10H, m). '

EXAMPLE 3
Compound 3-A: 4-Fluoro-benzaldehyde-O-methyl-oxime

20

A solution of methoxylamine hydrochloride (13.4 g, 0.16 mol) in a
mixture of water (150 ml) and tetrahydrofuran (50 ml) was treated with



sol vent and chromat ography of the residue on silica gel (toluene-ethyl
acetate, 75:25) gave 0.482 g (94 %yield) of the title amde as white
crystals: np 109-110 DC (et hyl acetate-hexane). 1HNVR 400 MHz (CDCls) S
(ppm): 1.80 (6H, s), 3.67 (3H, s), 4.84 (2H, s), 6.41 (1H, s), 7.29-7.37
(5H, m. Anal. 25 calcd for C15H17NG5: C 61.84, H 5.88, N 4.80; Found: C
61.74, H5.94, N 4.76. 27 February 2006 33 Conpound 1: 27 February 2006

3- (Benzyl - net hoxy- car banoyl )-2-h drox relic acid OOH/OH 0 5 A solution of
N- benzyl - 2- (2, 2-di et hyl - 5- oxo-[ 1, 3] - di gxol an- 4-

yl i dene) - N- net hoxy- acetam de (0.267 g, 0.917 mmol) in tetrahydrofuran (10
m) was treated at 22 Cwith 2 mM (2 mol) of 1 Maqueous sodi um

hydr oxi de. After gacti ' re S i di fi ed ith 1N 10
hydr ochl ori c a2 ﬁ’& t@%ﬁlg e ﬁfﬁﬁﬁ)ﬁ%ﬂw&ﬁ@gﬁgﬁ@ﬁ % phase was
washed with br(lmgv gdgs ?%ﬁﬁﬁ%&%&%ﬁlﬁhﬁ%ﬁhﬁWw@&&%t@% fgvaporated in

vacuo to give g (95 %yield) of tHe title material as a white solid.

"HNI VIR 400 M—HZOI(ISDﬁleyeaSHQIpmture @aﬁ'me(n:ihﬂuted with &bex, 2¢4shsdl with 57 (1H S),

7.32-7.37 (5H, 2- A Benzyl - N-benzg/l oxy-2-(2
the

2- di met hvl - c}%g? E[:fis‘é'il% BWI%Y%%}TP%%ILQJ(}@? He devappration o

5 solvent under reduced pressure gave 14.3 g of the crude title material as a
clear oil which was used as such for the next step. Distillation of an
aliquot in wacuo gave a clear oil; bp 45-50 °C/0.5 torr. THNMR 400 MHz
(CDCl3) 8 (ppm): 3.99 (3H, s), 7.09 (ZH, m), 7.6 (2H, m), 8.06 (1H, s).

10 Compound 3-B: N-(4-Fluoro-benzyl)-O-methyl-hydroxylamine

HN O

iog

A solution of 4-fluorobenzaldehyde-O-methyloxime (93.2 mmol) in

15  dichloromethane (150 ml) was treated with sodium cyanoborohydride
(9.18 g, 0.146 mol) followed by 120 m! of 2 N hydrochloric acid in
methanol added dropwise over 30 minutes, After 26 h at 22C, the
solvent was evaporated under reduce pressure and the residue was
slurried with water and the pH was adjusted to 9 with 2 N aqueous

20 sodium hydroxide. The aqueous phase was extracted twice with
dichloromethane and the combined organic extracts were washed with
brine, dried (magnesium sulfate) and concentrated under reduced
pressure. The residual oil was chromatographed on silica gel (elution
toluene-ethyl acetate 0-10%) and gave 5.92 g (41% yield) of the title amine

25 asaclearoil. THNMR 400 MHz (CDCls) & (ppm): 3.49 (3H, s), 4.01 (2H, s),
5.69 (1H, broad s), 7.01 (2H, m), 7.31 (2H, m). The hydrochloride salt was



Reaction of (2,2-dinmethyl-5-o0xo0-[1, 3]dioxol an-4-ylidene)-acetyl chloride

w th NO di benzyl - hydr oxyl am ne (Bhat, J.1., Cegg, W,; Mskill, 27 February
2006 34 H.; Elsegood, M R J.; Menner, |I. D.; Matt, P. C. J. Chem Soc.
Perkin Trans. 2,2000,1435-1446) as described in the preparation of
compound 1- A gave the title amde as white crystals (92 %yield):

107-108 C (ethyl acetate-hexane). 1HNVR 400 MHz (CDC13)27§€(tmpaljy2®672 (6H,
s), 4.76 5 (2H, s), 4.84 (2H, s), 6.36 (3H, s), 7.28-7.38 (10H, m. HRVS
(MAB N2) calculated for C21H2INOG [ M+]: 367.141973: Found: 367.140292.
Conmpound 2: 3-(Benzyl - benzyl oxy- car banmoyl ) - 2- hydroxy_acrylic acid O OH

K4--1/CH "N O .
70-171 Anal. caled for CsHioFNO-HCI:
(N-benzyl - Nbenzaﬁgﬁp é%%ﬂ O’T‘W’] 0478, Anal- caled for Csbho

[ 1, 3] di oxol an- € ﬁd) ﬂdﬂiﬁ‘.} 7SSt Ak, dénmal desesl;HEd.8Mm N, Me6pr epar at i on of
corrpound 1 gave the t|tIe material as a white s lid (93% g%lé Hva[R 15
400 MHz (CDC13) S (pBp#yaltematige Pmedst)eaaolggow 41ﬂu°§§>be 740

10705 (10 BT S SOOI £ ) 5L 15, e
hydrochl ori sle {Afh sbdgumbyhfiob®ichydfida (0. B‘f g;wiemﬁol\)vaﬂaed (.rﬂ.ﬁﬁa]m ) and
tetrahydrofuran (50 m) was treated wth
portions over 10 min and the resulting solution was stirred at 25 °C for 18
h. The solvent was evaporated under reduced pressure {co-evaporation
with toluene twice) and the residue was slurried with water and the pH
w;as adjusted to 9 with 2 N aqueous sodium hydroxide. The aqueous
10 phase was extracted twice with ether and the combined organic extracts
were washed with brine, dried (magnesium sulfate) and concentrated
under reduced pressure. The residual oil was chromatographed on silica
gel (elution hexane—ethyl acetate, 8 :2) and distilled in vacuo to give 0.62 g
(75% yield) of the title amine as a clear oil.
15
Compound 3-C: 2-(2,2-Dimethyl-5-oxo-f1,3]dioxolan-4-ylidene)-N-(4-

fluoro-benzyl)-N-methoxy-acetamide

20 - A solution of (2,2~dimethyl—5-oxo—[1,3]dioxolan%ylidene)—acetyl
chloride (245 g, 12.9 mmol) in dichloromethane (15 ml) was added
dropwise over 10 minutes to a cold (0-5 °C) mixture of N-4-fluorobenzyl-
O-methyl-hydroxylamine (2.0 g, 12.9 mmol) and pyridine (2.1 ml, 25.7
munol) in dichloromethane (50 ml). The cooling bath was then removed

25  and the solution was stirred at 22 oC for 30 minutes. The reaction mixture

was then quenched by the addition of water and ethyl acetate. The



27 February 2006 35 sodium acetate (112 g, 0.136 nol) foll owed by

4-fl uorobenzal dehyde (11.57 g, 93.2 mmol) and the resulting m xture was
stirred at 22 cC for 4 hours. The reaction mxture was then diluted with
et her, washed with brine and dried over anhydrous magnesi um sul f at e.
Evaporation of the 5 solvent under reduced pressure gave 14.3 g of the
crude title material as a dear oil which was used as sd@HFeatruanh0fext
step. Distillation of an aliquot in vacuo gave a clear oil; bp 45-50 0.5
torr. 1HNMR 400 MHz (CDC13) S (ppm: 3399 (31-1, s), 7.09 (211, m, 7.6
(2H, m, 8.06 (1H, s). 10 Conpound 3-B:

N- (4- Fl uor o- benzyl ) - O net hyl - hydr oxvl aLi ne HN'O~ A sol ution of

4-fl uor obenzal dehyde- O et i . i i t hane (150
m) was treat e CtPh%%%&%w@%%%%%c&g%%%lmh%%? Ehé(?m%kq{ml’) fol |l oned
by 120 m of 2 Nuyé auinh@birBehdle frindw@idé@ned (adgedidnepifaed over 30
m nutes. After 96 h at 22 C, the solvent was evapor.ated under reduce

pressure and tHeposstieiuel thasolveniand eomategraphe of tiegesideiepn si& adj ust ed

to 9 with 2 N a us 20, spdi ym r oxi The o extracted
twice with di%eﬂltfg’?'b TN acﬁﬁ’tﬁe’%ﬁ %Xﬁgﬁ?ﬁﬁggﬂ‘ggﬁ@%ﬁﬁ%@? gﬁﬁé?e washed
with bring ddé'\ﬁﬁit&&%@t@%ﬂ@?‘r@&két@ﬂﬁhﬁaﬁ@ro@x@aﬁ@rmtaéeﬁt@ﬂhebaﬂ&e. reduced
pressure. The residual oil was chromat ographed on silica gel (elution

t ol uene- et hyl Riffdraiial 6cabPifg caborigatry show2 agharp engotbern 6104 He titl e anine
25 as a clear Qil. 1 40 CDC3 pm . 3 .01 (2H,
s), 5.69 (1H, 1@%@%@%# Pﬁ*)“,%‘ 3/7§iéf?ﬁ?3ﬁ$(ﬁﬁg #fd(?%%ﬁ ‘oride salt
was 36 27 Febryiag w206 o o1 m),7.34 (2H, m). BCNMR 100 MHz (CDCls) § (ppmy):

26.81, 4843, 63.03, 94.48, 114.22, 115.31, 115.56, 130.47, 132.03, 146.95,

10 161.21,162.46, 163.65, 164.43. WFNMR 377 MHz(CDCls) § (ppm): 114.97.
Anal. caled for CisHisFNOs: C, 58.25; H, 5.21; N, 4.52; Found: C, 58.33; H,
5.38; N, 4.51.

Compound 3: 3-[(4-Fluoro-benzyl)-methoxy-carbamoyl}-2-hydroxy-

15  acrylic acid

A solution of 2-(2,2-dimethyl-5-oxo-[1,3]dioxolan-4-ylidene)-N-(4-

20 fluoro-benzyl)-N-methoxy-acetamide (3.65 g, 11.8 mmol) in
tetrahydrofuran (150 ml) was treated at 15 °C with 35 ml (35 mmol) of 1 M
aqueous sodiwm hydroxide. After 30 minutes, the reaction mixture was
acidified with 1N hydrochloric acid (65 ml) and extracted with ethyl
acetate. The organic phase was washed with brine, dried (magnesium

25  sulfate) and evaporated in vacuo to give a white solid. Recrystallization
from ethyl acetate and hexane gave 3.04 g (96 % yield) of the title material
as white needles; mp 129 °C (dec.). THNMR 400 MHz (CDCls) & (ppm):



obtained as a white solid: np 170-171 C. Anal. calcd for CBH oFNO HCl1l: C
50.14; H 5.78; N, 7.31. Found: C, 50.31; H 5.80; N, 7.26 In an
alternative procedure a solution of 4-fluorobenzal dehyde O nethyl oxi ne
(0.82 g, 5.35 mmol) in acetic acid (8 mM) was treated at 10 C 5 with

sodi um cyanobor ohydride (0.67 g, 10.7 nmmol) added in small portions over 10
mn and the resulting solution was stirred at 25 C for 28 Féhruahe2GQ8 vent
was evaporated under reduced pressure (c38 evaporation wth toluene tw ce)
and the residue was slurried with water and the pH was adjusted to 9 with
2 N aqueous sodi um hydroxi de. The aqueous 10 phase was extracted twice with

ether and the goyhipzed PEoBR a7l 7}@@@/\@.@% i B s %nﬂgri ed
(magnesi um sul ?ate -éﬂ'd CO%E{GI%)[’I%;% e(gﬁ'a)ﬁder (re(’ju ed pc;%iésdrbe. The resi dual
oi | was chrona{eogl fprhgd 26 Midz (DRESO-de) & (ppim): KBS Fe0anes.85,g0.6acet ate, 8 : 2)
and distilled in vacuo to glve 0.62% (75%g| el dgl of the title amne as a
clear oil. 15 E¥hpbla998-182.86, 132.89,133.14, 133.16, 16102, 161.38, 163.32, 163.81,

2-(2,2-Dineth) - i oxolans AP r - ) ]

fl uoro- benzvl )i@r?g?ﬁ%iujfa %lcig(lt)rgé %@51‘8&% di(%girﬁl{rﬂr\%%é’ol}r’ 5.20; Found: C,

(2, 2-di met ly| - 582804 [41303NJieogol an- 4-yl i dene)-acetyl chloride (2.45 g, 12.9
nmmol ) in dichloronmethane (15 m) was added dropw se over 10 mnutes to a
cold (0-5 C) mxture of N-4-fluorobenzyl- O nethyl-hydroxylamne (2.0 g,
12.9 mmol ) and pyridine (2.1 m, 25. m_i n di chl oronet hane (50 m).
The cooling bath was then renoved 2 solution was stirred at 22 C

for 30 m nut esCodRuh8aACA 1993 DD{cHIR o-Dis BaxbMntiRe addition of
wat er and et hyl acetate. e 27 February Z

Y
10 ClI

Reaction of 3,4-dichlorobenzaldehyde with methoxylamine

hydrochloride followed by reduction with sodium cyanoborochydride as

7 described in the preparation of compounds 3-A and 3-B gave the fitle

15  hydroxylamine as a clear oil. THINMR 400 MHz (CDCls) & (ppm): 3.48
(3H, s), 3.99 (2H, s), 5.74 (1H, broad s), 720 (1H,dd ,]=2.0Hzand ] = 8.1
Hz), 7.40 (1H, d,T=8.1Hz), 747 (1H, 4, ] = 2.0 Hz).

Compound 4-B: N-(3,4-Dichloro-benzy)-2-(2 2-dimethyl-5-ox0-

20 [1.3]ldioxolan-4-vlidene)-N-methoxy-acetamide




organi ¢ phase was washed successively with 0.1 N hydrochloric acid,
saturated sodi um bi carbonate, brine and dried (nmagnesium sul fate).
Evaporati on of the solvent and chronat ography of the residue on silica gel
(toluene-ethyl acetate, 8:2) gave 3.72 g (93 %yield) of the title amde 5
as white crystals after recrystallization fromethyl acetate/hexanes.
Differential scanning calorinmetry shows a sharp endot he2imFabruary 2006 ' HNVR
400 MHz (CDC13) 8 (ppm: 1.75 (6H, s), 3.68 (3H s), 4.79 (2H, s), 6.38
(1H, s), 7.0 (2H, M, 7.34 (2H, n).13CNgR 100 MHz (CDClb) 6 (ppm: 26.81,
48. 43, 63.03, 94.48,114.22,115. 31, 115. 56, 130. 47, 132. 03, 146. 95, 10

161. 21, 162. 46, 163. 65, 164. 43. 19FNVR 377 MHz(CDC13) 8 (ppn): 114.97. Anal.

S50, N, 451 compaos o er e eltafistiiiiedadha o

drox 15 acryl tidosick avith K AdséhistobemzydfO-methyl-hydroxylamine as
2-(2,2-di rrethyl 5-0x0-[ 1, 3] di oxol an-4-ylidene)-N-(4-" 20
f1 uor o- benzy! ) IREHRERA X {hodepaistion of eopoynd 144 saﬁmﬁle)htlerﬂmldtemahydr of ur an

150 m t f h di
é\ydr oxi zzlem,sé\f t er %%%911&& %;s}%}mténr ggjc?i %fh%?:geta Eexaé‘f d?&@ﬁ?ws?hl lim
hydrochl orix agiMEESADYLEHGb X 186 (614, s\)\ﬁﬂl @ty 47@;@@1—1%)96 3g|g.0r gani ¢

phase was washed with brine, dried (magnesi um 25 suifate) and evaporated in

vacua to give 9 R0 {161l ikF 28dtx and Bt BiSAdz)i BAO (I}ﬂuin}ew@[-lza&eétfate and

156°C (Gec) . Ui 200 WE “Heticaled &F (fﬁﬁy&z 55 8han: B b8 75"

s), 4.84 (2H, BoundHB043H, £12;N3%6. (2H m, 7.34 (2H m. 13CN|VR

10 Compound 4: 3-[(3 4-Dichloro-benzyl}-methoxy-carbamoyl}-2-hydroxy-

acrylic acid

O OH

/O‘N P

Cl: : ) 0
Cl

Saponification of N-(3,4-dichloro-benzyl)-2-(2,2-dimethyl-5-oxo-

OH

15 [1,3]dioxolan-4-ylidene)-N-methoxy-acetamide as described in the
preparation of compound 1 gave the title material as a white solid (96 %
yield). THNMR 400 MHz (DMSO-de) 8 (ppm): mixture of rotamers and
keto-enol forms: 3.75 (3H, s), 4.90 (2H, s), 6.31 (1H, s), 7.28 (1H, dd , ] =2.0
Hzand]=85Hz,),7.57 (1H, d, ] =2.0Hz), 7.62 (1H, d, ] = 8.5 Hz). HRMS

20 (MAB No) calculated for Cr2H11ClINOs [M+]:319.001428: Found:
319.001699. |

EXAMPLE 5
Compound 5-A: N-(3-Chloro-4-fluoro-benzyl)-O-methyl-hydroxylamine

25



(enol form 125 Mz (DMBO-d6) S (ppnm): 47.08, 63.05, 93.35,130. 61,

130. 90, 132. 86, 132. 89, 133. 14, 133. 16, 161. 02, 161. 38, 163. 32, 163. 81,
Anal . calcd for Cl2H12FNOs: C, 53.53; H 4.49; N, 5.20; Found: C,
H 4.30; N, 4.90. EXAMPLE 4 Conpound 4-A:

N-(' 4, 4-Di dl oro-benzyl) - O net hyl
3, 4-di chl or obenzal dehyde wi t h net hoxyl am ne

130. 883,
170. 97.
5 53.78;

-hydroxylamne 1~O,NH CI 10 CI Reaction of
hydr ochl or i2deF ¢lruboned0hy

reducti on with sodi um cyanoborohydride &4 described in the preparation of
conpounds 3-A and 3-B gave the title 15 hydroxylam ne as a clear oil. 1HNWR
400 MHz (CDC13) S (ppm): 3.48 (3H s), 3 99 (2H, s), 5.74 (1H, b

7.20 (1H, dd,

] =2.0H and J = 8.1

Hz), 7. 40( 1H, d, J=8. 1Hz), 7. 47( 111, d, J=2. OHz) “Nitonpound 4- B:
N-(34D|chloro benzyl)-2-(2, 2-di me€ 5--0x0 20

J1, 3l di oxol an- 4-vl i dene) - N- met hoxv- ace de G C 0 27 February
Reaction of (2,2-dinethyl-5-o0xo-[1, 3fdirgkol an-4-ylidene)-acetyl

wi th N-3,4-dichl orobenzyl - O net hyl - hydr oxyl am ne as described in
preparation of conpound 1-A gave the title amde as a white solid (94 %

yield): np 119- 120 oG ot o a6RS- IR REARENCh FHBMRIG A MiHEMEDCL3) 8
(ppm: 1.76 (6H, s), 3.71 (3H, s), 4.72 (2H, s), 6.38 (1H,

10

15

20

hydrochlonde followed by reduction with sodium cyanoborohydmde as
described in the preparation of compounds 3-A and 3-B gave the title
hydroxylamine as a clear oil. 'HNMR 400 MHz (CDClz) & (ppm): 3.48

road s),

2006 39
chl ori de
t he

(3H, s), 3.98 (2H, s), 5.72 (1H, broad s), 7.10 (1H, t), 7.22 (1H, m), 7.42 (1H,

m).

Compound 5-B: N-(3-Chloro-4-fluoro-benzyl)-2-(2,2-dimethyl-5-oxo-

{1,31dioxolan-4-ylidene)-N-methoxy-acetamide

Reaction of (2,2-dimethyl-5-ox0-{1,3] dioxolan-4-ylidene)-acetyl
chloride with N—(3—ch10r0—4-ﬂuorobenzyl)-O—methyl-hydroxylanﬁne as
described in the preparation of compound 1-A gave the title amide as a

white solid (91 % yield): mp 110-111 °C (ethyl acetate-hexane). THNMR

400 MHz (CDCls) & (ppm) : 1.76 (6H, s), 3.71 (3H, s), 4.75 (2H, s}, 6.38 (1H,

5),7.09 (1F, t,J = 8.8 Hz), 7.23 (1H, m), 741 (1H, dd, ] = 24 Hz and ] = 6.

Hz). Anal. calcd for CisHisCIFNOs: C, 52.41; H, 4.39; N, 4.07. Found: C,
52.25; H, 4.36; N, 3.87.

8



s), 7.20(1H, dd, J=2. OHz and J=8.5Hz), 7.40(1H d, J=8.5Hz),7.46 (1H, d, j = 2.0
Hz). Anal. calcd for C15H15C12NOG6: C, 50.02; H, 4.20; N, 3.89. Found: C,
50.12; H, 4.12; N, 3.80. 10 Conpound 4: 3-f (3

4- Di chl or o- benzyl ) - net hoxy- car banoyl | - 2- hydroxy- acrylic acid O CH ~O Nx
/1 OHCs J v OC Saponification of

N- (3, 4- di chl or o- benzyl ) - 2- (2, 2- di net hyl - 5- oxo- 15 27 February 2006

[ 1, 3] di oxol an-4-ylidene)- N net hoxy-acetam de as described in the
preparation of conpound 1 gave the titlgqmaterial as a white solid (96 %
yield). 1HNWVR 400 MHz (DVBO-d6) S (ppm: mxture of rotamers and ket o-enol
forms: 3.75 (3H, s), 4.90 (2H s), 6.31 (1H s), 7.28 (1H dd f =2.0 Hz
and J = 8.5 Hz ( (1H, d, ] =.8.5 Hz). HRWVB

20 (MAB N2) caH¥fPauagol {ngeg-beyl)-meigxg eI
319. 001699. N =) gg Hnd 5- A
N- ( 3- Chl or 0- 4-TTuoro- - O net hyl - hydr oxyl am ne 25 40 1~0, NH 27

February 2006 Reaction of 3-chloro-4-fluorobenzal dehyde w th nethoxyl am ne
hydrochl oride followed by reduction mnth so n1cyanoborohydr|de as 5

described in the preparation of conpo ndﬁ 3| and 3-B gave the title
hydr oxyl am ne as a dear oil. 1HNI\/R 49 I8) S (ppm: 3.48

Saponification of N-(3-chloro-4-fluoro-benzyl)-2-(2,2-dimethyl-5-
oxo-[1,3]dioxclan-4-ylidene}-N-methoxy-acetamide as described in the
preparation of compound 1 gave the title material as a white solid (99 %
yield). THNMR 400 MHz (DMSO-ds) 8 (ppm): mixture of rotamers and

10 keto-enol forms: 3.75 (3H, s), 4.88 (2H, s), 6.31 (1H, s), 7.29-7.53, (3H, m).
HRMS (MAB N3) calculated for CizHy1CIFNOs [M*]: 303.030979; Found:
303.032401.

EXAMPLE 6
15  Compound 6-A: 3 4-Dichlorobenzaldehvde O-benzvl oxime

! - \/@
Ci

A solution of hydroxylamine hydrochloride (2.73 g, 39.3 mmol) in

20 water (35 ml) was treated with sodium acetate (2.74 g, 33.4 mmol)
followed by a solution of 3 4-dichlorobenzaldehyde (4.0 g, 22.8 mmol) in
tetrahydrofuran (15 ml) and the resulting mixture was stirred at 22 °C for
2 h. The reaction mixture was then diluted with ether (250 ml), washed
with water, brine and dried over anhydrous magnesium sulphate.




(31-1, s), 3.98 (2H, s), 5.72 (1H, broad s), 7.10 (1H, t), 7.22 (1H m,
7.42 (1H, m. 10 Conpound 5-B: N (3-Chloro-4-fluoro-benzyl)-2-(2
2-di met hyl - 5- oxo- 11. 3l di oxol an-4-vlidene)-N net hoxy-acetamide OO i0,NO
Cl, J 0 15 Reaction of (2,2-dinethyl-5-o0x0-[1, 3]dioxol an-4-ylidene)-acetyl
chloride with N-(3-chloro-4-fluorobenzyl)-0O nethyl - hydroxyl am ne as
described in the preparation of conpound 1-A gave the ti2flfetanage2@l5 a
white solid (91 %yield): np 110-111 C @2t hyl acetate-hexane). 'HNVR 400
MHz (CDO3) S (ppm) : 1.76 (6H, s) 3.71 (3H, s), 4.75 (2H, s), 6.38 (1H 20
s),7.09(1H,t,J=8.8Hz), 7. 23(1H m, 7. 41(1H, dd, j =2. 4Hzand J=6.8 Hz). Anal.
calcd for Ci15 AnPfob&ERungk oxi2e?25; H,
4.36; N, 3. 87%@@%8&‘%&%& §£{7&£3g f Ppafenitiod hyfde
3-((3-Cnloro- Aasfaiumﬁt@«sbﬁﬂzyl) met hoxy carbano |y |-2 hydroxy-acrylic acid
~O~CH N' v '"CO2H 5 Saponlflcatlon o L. i
N-(3-chl oro-4-fl uorﬁﬂdé’éﬁlzlqudziéﬁg‘%ﬁ@é ﬁWEB‘Slonmmmf’-‘fal oil, 0.63 g,
oxo-[1, 3] di oxq 4- ne e Aot he

P nth " hyRt PR R fpBhtn S aRG o

preparation of"Co as a Ite 30|d(99%
yield). 'HYWR IﬁQCbrMﬁeﬁ%Qcﬂ&)th&eﬁEjﬂfﬁronﬁﬁétmT enlp?2.8 otrackr A selutioh0

I(< ga?ien% for rgsf thg a173(5)ve( gxljmes&’teéaf?ﬁdrgfzﬂans(}d m?) gv]és gk%e%\ a%:fdes dro{aw%s?e 7. 93,
and the resulting mixture was stirred at 22 °C for 18 h. The reaction
mixture was then diluted with dichloromethane, washed with water,
brine and dried. Evaporation of the solvent and chromatography of the
10 residue on silica gel (elution hexane—toluene, 8:2 to 1:1) gave 4.30 g (67%
yield) of the title oxime ether as a clear oil. THNMR 400 MHz (CDCls) &
(ppm) : 5.12 (2H, s, OCHa), 7.3-7 .44 (7H, m, aromatics}, 7.68 (1H, d,

aromatic), 8.04 (1H, s, CH).

15  Compound 6-B: O-Benzyl-N-(3,4-dichlorobenzyl)-hvdroxylamine

o L

Cl N
H
Cl

Reduction of 3,4-dichlorobenzaldehyde O-benzyl oxime as

20  described in the preparation of compound 3-B gave the title
hydroxylamine as a clear oil. The hydrochloride salt was obtained as a
white solid. THNMR 400 MHz (DMSO-ds) 8 (ppm): 4.20 (2H, s, NCHz),
4.83 (2H, s, OCHp), 7.3-7.45 (6H, m, aromatics), 7.63 (1H, d, ] = 8.2 Hz,
aromatic), 7.63 (1H, s, aromatic).

25
Compound 6-C: N-Benzvloxy-N-(3,4-dichloro-benzyl}-2-(2,2-dimethyl-5-

oxo-{1,3]-dioxolan-4-ylidene}-acetamide




HRVS (MAB N2) cal cul ated for C12H CLFNOs [ M+]: 303.030979; Found:

303. 032401. EXAMPLE 6 15 Conpound 6-A: 3, 4-Di chl orobenzal dehyde O benzyl
oxime CI C A solution of hydroxylam ne hydrochloride (2.73 g, 39.3 mmol)
in 20 water (35 m) was treated with sodium acetate (2.74 g, 33.4 mmol)
foll owed by a solution of 3,4-dichlorobenzal dehyde (4.0 g, 22.8 nmol) in
tetrahydrofuran (15 nml) and the resulting m xture was s@irfredduaty 20086 C f or
2 h. The reaction mxture was then diluted with ether (250 m ), washed
with water, brine and dried over anhydrags nmagnesi um sul phate. 42 27
February 2006 Evaporation of the solvent gave 4.3 g of

3, 4-di chl or obenzal dehyde oxine as a white solid. Sodium hydride (1.05 g of
60% suspension in mneral oil, 0.63 g, 26.3 pl ) was washed wi th hexane,
suspended in tetrahydrofuran (10 5 m) ang t hen
bromde (2.7 mM, 22.8 mol). A zglution of jth Gove oxime in
tetrahydrofuran (10 m) was then agd f

was stirred at 22 'C for 18 h. The
di chl or onet hane, washed with watGr,
sol vent and chromat ogr aphy of the 10 resi
hexane-tol uene, 8:2 to 1:1) gave 4.30 g (| yield) of the title oxine
ether as a clear oil. JHNWR 400 MHz (CDC13”S (ppm : 5.12 (2H, s, OCH2),
7.3-7.44 (714, m aromatics), 7.68 (1H d, aromatic), 8.04 (1H s, CH.

on silica gel (elution

Reaction of (2,2-dimethyl-5-oxo-[1,3]dioxolan-4-ylidene)-acetyl
chloride with O—benzyl—-N~(3,;4—dich10i'obenzyl)-hydroxylamine as |
5 describedrin the preparation of compound 1-A gave the title amide as
white crystals (78% yield): mp 113-116 °C (ethyl acetate-hexane). YTHNMR
400 MHz (CDCls) & (ppm): 1.73 (6H, s, CHs), 4.73 (2H, s, Ci2), 4.82 (2H, s,
CI2), 6.34 (1H, s, CH), 7.18-7.41 (8H, m, aromatics). Anal. calcd for
Co1HpyCLNOs: C, 57.81; H, 4.39; N, 3.21. Found: C, 57.92; H, 421; N, 3.12.

10
Compound 6: 3-{Benzyloxy-(3,4-dichloro-benzyl)-carbamovl]-2-hvdroxy-
acrylic acid
0O OH
Cl ©
15

_ Saponification of N-benzyloxy-N-(3,4-dichloro-benzyl)-2-(2,2-
dimethyl-5-ox0-[1,3]-dioxolan-4-ylidene)-acetamide as described in the
preparation of compound 1 gave the title material as a white solid (91 %
yield). THNMR 400 MHz (CDCls) 6 (ppm): 4.72 (2H, 5, CH2), 4.73 (2H, s,

20 CHb), 6.56 (1H, s, CH), 7.12 - 7.52 (8H, m, aromatics). HRMS (MAB Nb)
calculated for C13H15(flzN05 [M+}: 395.032728; Found: 395.033590.



15 Conpound 6-B: O Benzvl -N- (3 4-di cMorobenzyl)-hydroxyl anline ClI C
Reducti on of 3, 4-dichl orobenzal dehyde O benzyl oxinme as 20 described in

t he preparation of conpound 3-B gave the title hydroxylam ne as a dear oil.
The hydrochloride salt was obtained as a white solid. 1HNVR 400 Mz
(DVMBO-d6) S (ppm: 4.20 (2H, s, NCH2), 4.83 (2H, s, OCH2), 7.3-7.45 (6H,
m aromatics), 7.63 (1H, d, j = 8.2 Hz, aromatic), 7.&3 amuag 260&natic).
25 Conpound 6-C. N Benzyl oxy-N- (3 4-di cid oro-benzyl)-2-(2,2-dineth'L1-5
oxo0- (1, 31-di oxol an-4-ylidene)-acetam de 27 February 2006 C Cl 43 Reaction
of (2, 2-dinethyl-5-o0xo0-[1, 3]di oxol an-4-ylidene)-acetyl <chloride with

0- benzyl - N- (3, 4-di chl or obehzyl ) - hydeﬁéﬁliﬂtv e as described in the
preparation of compound 1-A gave th —am de as white crystals (78%
yield): np 11311600 1-8l: Rytudfsticar AdByd®)methiddne400 Mz (CDCL3) S
(PPM: 1.73 (6H, 5, CH3), 4. H s, CH2), 4.82 (2H, s, CH2), 6.34 (1H,
s, CH, 7.18-7.41 (8H, m aromatics). Anal. calcd for C22H19C12NCG: C,
57.81; H 4.39; N 3.21. Found: 0,357.92;\H, 4.21; N, 3.12. 10 Conpound 6:

3-[Benz} foxy- (3, 4-dichl oro- benzyl S/ T-2-hydroxy- acrylic acid C

Reaction of 3-flucrobenzaldehyde with methoxylamine
hydrochloride as described in the preparation of compound 3-A gave the
title oxime ether as a clear oil. (94% yield). HPLC indicated a 85:12
mixture of E- and Z-isomers. THNMR 400 MHz (CDCls) 8 (ppm): (E-
10  isomer) 3.98 (3H, s, OCHa), 7.03-7.08 (2H, m, aromatics), 7.26-7.36 (2H, m,
aromatics), 8.02 (1H, s, CH).

Compound 7-B: N-3-Fluorobenzyl-O-methyl-hydroxylamine

F. N’O\
U\H
15

Reduction 3-fluorobenzaldehyde O-methyloxime with sodium

cyanoborchydride as described in the preparation of compound 3-B gave
the title hydroxylamine as a clear oil (60% yield). "HNMR 400 MHz

20 (CDCl) & {(ppm): 3.50 (3H, 5, OCHs), 4.04 (2H, s, NCH?2), 5.75 (1H, broad s,
NH), 6.95-7.32 (4H, m, aromatics). The hydrochloride salt was obtained
as a white solid: mp 130-131 °C (dec.). Anal. caled for CsHoFNO-HCL: C,
50.14; H, 5.78; N, 7.31. Found: C, 50.10; H, 5.73; N, 7.38.

25  Compound 7-C: 2-(2,2-Dimethyl-5-oxo-[1,3]dioxolan-4-ylidene) N-(3-

fluoro-benzvl)}-IN-methoxy-acetamide




Cl 15 0~/~OH N v 'CO2H Saponi fication of

N- benzyl oxy- N- (3, 4-di chl oro- benzyl)-2-(2, 2-

di met hyl - 5- oxo-[ 1, 3] - di oxol an-4-yl i dene) - acet am de as described in the
preparation of conpound 1 gave the title material as a white solid (91 %
yi el d).1HNVR 400 Mz (CDC13) S (ppm: 4.72 (2H, s, CH2), 4.73 (2H, s, 20
CH2), 6.56 (111, s, CH), 7.12 - 7.52 (8H, in, aromatics)7 Feiruary RBBS N2)

cal cul ated for CL8H15C12NCG [M]: 395.032728; Found: 395.033590. 27
February 2006 44 EXAMPLE 7 Conpound 7- Ay 3- Fl uor obenzal dehyde O net hyl oxi ne
5 Reaction of 3-fluorobenzal dehyde wi th met hoxyl am ne hydrochl oride as
described in the preparation of conpound 3-A gave the title oxine ether as
a clear oil. (94%yield). HPLC indicated a 88:12 mxture of E- and
Z-isonmers. 1HNWMR 400 MHz (CDCls) S (ppm: _(E 19~ somer) 3.98 (3H, s, OCH3),
7.03-7.08 (2H, m aromatics), 7.26-7.36 (91-¥ aromatics), 8.02 (1H, s,
CH). Conpound 7-B N- 3-Fl uoroben ﬁ P vdr oxyl anf ne 15 Reducti on

=

3-fl uorobenzal dehyde O net hyl oxi t h lsodi umgo cyanobor ohydri de as
described in the preparation of corpound3-B gave the title hydroxyl ani ne
as a clear oil (60%yield). '"HNVR 400 MHz 20 (CDC13) S (ppm: 3.50 (3H, s,
OCH3), 4.04 (2H, s, NCH2), 5.75 (1H, broad s,

Reaction of (2,2-dimethyl-5-oxo-[1,3]dioxolan-4-ylidene)-acetyl

chloride with N-(3-fluorobenzyl}-O-methyl-hydroxylamine as describe

5  in the preparation of compound 1-A gave the title amide as a white solid
(94% yield): mp 110-111 °C (ethyl acetate-hexane). THNMR 400 MHz
(CDCh) & (ppm): 1.76 (6H, 5, CHs), 3.70 (3H, 5, OCHz), 4.82 (?H, s, NCE:),
6.40 (1H, s, CH), 6.96-7.32 (4H, m, aromatics). Anal. calcd. for
CisHiFNOs: C, 58.25; H, 5.21; N, 4.52. Found: C, 58.00; H, 5.30; N, 4.49.

10
Compound 7: 3[(3-Fluoro-benzyl)-methoxy-carbamoyl]-2-hydroxy-acrylic
acid
O OH
F\Q\NMCOZH
Ox
15

Saponification of 2-(2,2-dimethyl-5-0x0-[1,3]-dioxolan-4-ylidene)-
N-methoxy-acetamide as described in the preparation of compound 1
gave the title material as a white solid (97% yield). THNMR 400 MHz
(CDCls) 6 (ppmy): 3.73 (3H, s, OCHasj), 4.84 (2H, s, NCH)>), 6.57 (1H, s, CH),

20 7.0-7.35 (4H, m, aromafics). HRMS calcd. For C12H2FINOs [M*]:
269.069951. Found: 269.070091.



NH), 6.95-7.32 (4H m aromatics). The hydrochl oride salt was obtained as
a white solid: np 130-131 OC (dec.). Anal. calcd for CsH oFNO-HCl: C,

50.14; H, 5.78; N, 7.31. Found: C, 50.10; H, 5-73; N, 7.38. 25 Conpound
7-C. 2-(2,2-Dinmethyl- 5 --oxo 1, 31 di oxol an-4-vlidene)-N(3

fl uoro-benzyl) - N-net hoxy-acet am de 27 February 2006 45 Reaction of

(2, 2- di met hyl - 5- oxo- [ 1, 3] di oxol an- 4-yl i dene) - acetyl cH7F¢liagy 2806

N- (3-fl uor obenzyl ) - O et hyl - hydr oxyl am s& as described 5 in the preparation
of conmpound 1-A gave the title amide as a white solid (94%yield): np
110-111 CC (ethyl acetate-hexane). 1HNVR 400 Mz (CDC13) 8 (ppm: 1.76

(6H, s, CHs), 3.70 (3H, s, OCH3), 4.5%1@558& NCH2), 6.40 (1H, s, CH),

6.96-7.32 (4H, m aromatics). Anal. r CL5H16FNGB: C, 58.25; H,
5.21; N, 4.52.chaphead & A 58FR0robenz4idSRyddND-rhettloxitheCompound 7:  3f

(3- Fl uor o- benzyl')- et hoxy- car bano, |ydroxy-acnme acid 15 Saponification of
2-(2,2-di met hyl -5-o0xo0-[1, 3] -di oxol an-4-yl i dene)- N nethoxy-acetam de as
described in the preparation of conppund 1 gave the title material as a
white solid (97% yield). 1HNVR 400 (C0G13) 8 (ppm: 3.73 (3H, s,
OCH3), 4.84 (2H, s, NCH2), 6.57 (1 , 20 7.0-7.35 (4H, m
aromatics). HRMS cal cd. For ClZHlZE@/[E/FM]y: 269. 069951. Found:

269. 070091. 27 February 2006 46
5

Reaction of 2-fluorobenzaldehyde with methoxylamine
hydrochloride as described in the preparation of compound 3-A gave the
title oxime ether as a clear oil (98% yield). HPLC indicated a 91:9 mixture
of E- and Z-isomers. 'HNMR 400 MHz (CDCls) & (ppm) : (E-isomer) 3.99

10  (3H, s, OCHas), 7.07 (1H, m, aromatic), 7.14 (1H, m, aromatic), 7.34 (1H, m,
ai:omatic), 7.82 (1H, m, aromatic), 8.31 (1H, s, CH).

Compound 8-B: N-2-Fluorobenzyl-O-methyl-hydroxylamine

NI~
H
15

Reduction of 2-fluorobenzaldehyde O-methyloxime with sodium

cyanoborohydride as described in the preparation of compound 3-B gave
the title hydroxylamine as a clear oil (74% yield). *HNMR 400 MHz

20  (CDCls) & (ppm): 3.52 (3H, s, OCHs), 4.11 (2H, s, NCHa), 5.78 (1H, broad s,
NH), 7.05 (1H, m, aromatic), 7.11 (1H, m, aromatic), 7.27 (1H, m,
aromatic), 7.38 (1H, m, aromatic). The hydrochloride salt was obtained as
a white solid: mp 138-143 °C (dec.). Anal. calcd. for CsH1oFNO-HCL: C,
50.14; H, 5.78; N, 7.31. Found: C, 50.37; H, 5.71; N, 7.18.

25




EXAMPLE 8 Conpound 8- A: 2-Fl uorobenzal dehyde O net hyl oxi me 5 Reaction of
2-fl uorobenzal dehyde wi th net hoxyl am ne hydrochl oride as described in the
preparation of conpound 3-A gave the title oxine ether as a clear oil (98%
yield). HPLC indicated a 91:9 m xture of E- and Z-isoners. 1HNVR 400 MHz
(cba3) S (ppm : (E-isomer) 3.99 10 (3H, s, OCH3), 7.07 (1H, m aromatic),
7.14 (1H, m aromatic), 7.34 (1H m aromatic), 7.82 (2HFebruandtif c),
8.31(1H, s, CH). Conpound 8-B: N 2-Fl uorobenzyl-O nethyl - hydr oxyl am ne 15
Reduction of 2-fl uorobenzal dehyde 0- met g4 oxi me wi th sodi um

cyanobor ohydri de as described in the preparation of conpound 3-B gave the
title hydroxylam ne as a clear oil (74%vyield). 'HNI\/R 400 MHz 20 (CDC13) S
(ppm: 3.52 (3l ~ b PYrdi s, NH),
7.05 (1H, m ' PRI, b

7.38 (1H, m alﬂﬂlﬁBdbeﬁleWemh’vdex@Qi&bt@ﬁud@ salt was obtained as a white
solid: np 138-143 C (dec.). Anal. calcd. for CsHlLoFNO-HCI: C, 50.14; H,
5.78; N, 7.31. Found: C, 50.37; H, 5.71; N, 7.18. 25 27 February 2006 47
Conpound 8-C. 2-(2,2-Di nethyl -5-o0xo0-[1, 31-di oxpl an-4-yl i dene)-N-(2-

fl uoro-benzyl) - N- et hoxy acetamide N OO 5 )(

@A*/‘\«

Reaction of (2,2-dimethyl-5-oxo-[1,3]dioxolan-4-ylidene)-acetyl

chloride with N-(2-fluorobenzyl)}-O-methyl-hydroxylamine as described
in the preparation of compound 1-A gave the title amide as a white solid
(84% yield): mp 109-111 °C (ethyl acetate-hexane). THNMR 400 MHz

10 (CDCls) & (ppm): 1.75 (6H, s, CHa), 3.72 (3H, s, OCHs), 4.92 (2H, s, NCHy),
6.40 (1H, s, CH), 7.03-7.12 (ZH, m, aromatics), 7.24~7.30 (1H, m, aromatic),
7.4 (1H, m, aromatic). Anal. caled. for C1sHigFNOs: C, 58.25; H, 5.21; N,
4.52. Found: C, 58.47; H, 5.16; N, 4.66.

15 Compound 8: 3-[(2-Fluorg-benzyl)-methoxy-carbamoyl]-2-hydroxy-
acrylic acid |
F 0O OH
©/“1}1J\/J\COZH
O\

Saponification of 2-(2,2-dimethyl-5-ox0-[1,3}-dioxolan-4-ylidene)-
20 N-(2-fluoro-benzyl)-N-methoxy acetamide as described in the preparation
of compound 1 gave the title material as white crystals (60 % yield).
THNMR 400 MHz (CDCls) 8 (ppm): 3.73 (3H, s, OCHs), 4.84 (2H, s, NCH,),
6.57 (1H, s, CH), 7.0-7.35 (4F], m, aromatics). HRMS (MAB Ny} calculated
for C12H12FNOs [M+] 269.069951: Found: 269.070089.



Reaction of (2,2-dinmethyl-5-o0xo0-[1, 3]dioxol an-4-ylidene)-acetyl chloride
with N (2-fluorobenzyl)-0O nethyl-hydroxyl am ne as described in the
preparation of conpound 1-A gave the title amide as a white solid (84%
yield): np 109-111 OC (ethyl acetate-hexane). 11-1 NWVR 400 MHz 10 (CDC13) S
(ppm: 1.75 (6H, s, CH3), 3.72 (3H, s, OCH3), 4.92 (2H, s, NCH2), 6.40
(1H, s, CH), 7.03-7.12 (2H, m aromatics), 7.24-7.30 (1% February@R0bc),

7.4 (1H, m aromatic). Anal. calcd. for ®15H1I6FNC6: C, 58.25; H, 5.21; N,
4.52. Found: C, 58.47; H 5.16; N, 4.66. 15 Conpound 8:

3-f(2-Fl uoro-benzyl)-nmet hoxy-carbano, |I:;L-hydroxy- acrylic acid ~O ~~Qti
N' ' CO2H O Saponi fication of EXAMPLE 9
2- (2, 2-di net hyl - 5- oxo- 1 3 - di oon an 4 %/I i dene) )
N- ( 2- f | uor o- ber25 NE e iokiopenienylasataldehysie O-npg [Be preparation of
conmpound 1 gave the t|tIe materlal as white crystals (60 %yield). 1HNMR
400 MHz (CDC13) S (ppm: 3.73 (3H, s, OCH3), 4.84 (2H, s, NCH2), 6.57 (1H,
s, CH, 7.0-7.35 (4H, m aromati cB HRVS (MAB N2) cal cul ated for
C12H12FNO5 [ MH] 269. 069951: Foundmw 48 27 February 2006 EXAMPLE
9 Compound 9- A: 4-Fl uor ophhen3l acet ehydenO-wet hyl oxi me 5 Reaction of
4-f 1 uor ophenyl acet al dehyde wi t h net hoxyl am ne hydrochl ori de as descri bed
in the pregaration of conpound 3-A gave the title oxinme ether as a clear

oil (43%yield). 1HWRiINGHLALEDPAehythclhaXid] e with methoxylamine
hydrochloride as described in the preparation of compound 3-A gave the
title oxime ether as a clear oil (43% yield). lHNMR indicated a 1:1 mixture
of E- and Z-isomers. THNMR 400 MHz (CDCl3) 6 (ppm): 3.51 (2H, d, ] =
10 6.7 Hz, CHz), 3.66 (214, d, ] = 5.5 Hz, CHy), 3.88 (3H, s, OCHs), 3.96 (3H], s,
OCHg), 6.79 (1H, t, ] = 5.5 Hz, CH), 7.03 (2H, m, aromatics), 7.19 (2H, m,
aromatics), 7.45 (1H, t, ] = 6.7 Hz, CH).

20

Compound 9-B: N-[2-(4-Fluorophenvl}-ethyl}-O-methyl-hydroxylamine

F
\Q/\N’O\

H

Reduction of 4-fluorophenylacetaldehyde O-methyloxime with
sodium cyanoborohydride as described in the preparation of compound
20  3-B gave the title hydroxylamine as a clear oil after chromatography on
silica gel (62% yield). THNMR 400 MHz (CsDe) 8 (ppm): 2.64 (2H, t,] =7.1
Hz, CH), 2.97 (2H, t, ] = 7.1 Hz, CHy), 3.53 (3H, s, OCEs), 5.24 (broad,
NH), 6.9 (4H, m, aromatics).

25  Compound 9-C: 2—(2,2—Dimethy1—5—oxo-[1,3]dioxolm—&ﬂidene)-N—[?_-(%

fluoro-phenyl)-ethyll-IN-methoxy-acetarmide




of E- and Z-isoners. 1HNWR 400 MHz (CDCls) S (ppm: 3.51 (2H, d, j = 10 6.7
Hz, CH2), 3.66 (2H, d, j = 5.5 Hz, CH), 3.88 (3H, s, OCRs), 3.96 (3H, s,
oCH3), 6.79 (1H, t, j = 5.5 Hz, CH), 7.03 (2H, m aromatics), 7.19 (2H, in,
aromatics), 7.45 (1H, t, j = 6.7 Hz, CH). Conpound 9-B: N[ 2-(4-Fl uorophen
|)-ethyl]-O nethyl -hydroxylam ne 15 N101~ H Reduction of

4-f | uor ophenyl acet al dehyde O nethyloxime with sodi um cgafrebtiany@0bde as
described in the preparation of conpound 20 3-B gave the title

hydr oxyl am ne as a clear oil after chromatography on sili ca gel (62%
yield).1HNWR 400 MHz (C6D6) S (ppm: 2.64 (2H, t, j = 7.1 Hz, CH2), 2.97
(2H, t, j = 7.1 Hz, CH2), 3.53 (3H, s, OCH3), 5.24 (broad, NH), 6.9 (4H,
m aromatics). 25 Conpound 9-C
2- (2, 2- D net hyl - 5- oxo-[ 13] di ox 6l
fl uor o- phenyl ) -et hyl ] - N- net hoxy-
(2, 2-di net hyl - 5- oxo-[ 1, 3] di oxol an=4 arie)~acetyl chloride with
N-[ 2- (4-fl uorophenyl)-ethyl]-0-nethyl - hyd;r\oxyl anPne as 5 described in the
preparation of conpound 1-A gave the title amde as white crystals (86%
yield): np 106-107 C (et hyI acet at e- hexane) . 1HNIVR 400 MHz (CDC13) 8
(ppm:1.76 (6H, s, CHI3), 2H, m E"lr 72 (311, s, OCH3), 3.87 (2H,
m NCH2), 6.38 (1HREB?*H§H0%(?- ﬁmetlaﬂgﬁgoxoz BJ@OXO%mﬁth@rsq)-aCWizo (21 1, m

E{)S ggt i (és) 59qu‘ QLS"&Q 3 —%F%&%gg -egiafé]sg— 4§th Jr} % fdfo“fla%"elélm - 33
9: 3-{[2- (45FI Ul@ﬁ@ﬂ:ﬁ:ﬂ&‘mthé peéfavaton @t dessinedl Dangtlelthe title amide as
white crystals (86% yield): mp 106-107 °C (ethyl acetate-hexane). EINMR
400 MHz (CDCls) 8 (ppm): 1.76 (6H, s, CHa), 2.95 (2H, m, CHb), 3.72 (3H,
s, OCHs), 3.87 (2H, m, NCHz), 6.38 (1H, broad s, CH), 6.99 (2H, m,
aromatics), 7.20 (2H, m, aromatics). Anal. caled for CisHisFNOs: C, 59.43:
10 H, 5.61; N, 4.33. Found: C, 59.39; H, 5.43; N, 4.13.

Compound 9: 3-{[2-(4Fluoro-phenvl)-ethvi}-methoxy-carbamovyi}-2-

hyvdroxv-acrylic acid

1
15 O<

Saponification of 2-(2,2-dimethyl-5-oxo0-[1,3]dioxolan-4-ylidene)-N-
[2-(4-fluoro-phenyl)-ethyl]- N-methoxy-acetamide as described in the

preparation of compound 1 gave the title material as white crystals (92%
20 yield): mp 107-108 °C {dec) (ethyl acetate-hexane). THNMR 400 MHz
(DMSO-dg) 6 (ppm): 2.88 (2H, t, ] = 7.1 Hz, CHb), 3.72 (3H, s, OCH3), 3.90
(ZH, t, ] =7.1 Hz, NCH2), 6.25 (1H, s, CH), 7.11 (2H, m, aromatics), 7.28
(2H, m, aromatics), 13.27 (1H, broad, OH), 13.75 (1H, broad, OH). Anal.

caled for Cy3HuFNOs: C, 55.12; H, 4.98; N, 4.94. Found: C, 55.05; H, 4.85;
25 N, 491.




hydroxy-acrylic acid O ~yOH N k% 002H 15 6 11 Saponification of

2- (2, 2-di met hyl - 5-o0xo0-[ 1, 3] di oxol an-4-yl i dene) - N-

[ 2- (4-fl uoro-phenyl)-ethyl]-N methoxy-acetam de as described in the
preparation of conmpound 1 gave the title material as white crystals (92% 20
yield): np 107-108 oC (dec) (ethyl acetate-hexane). 1HNVR 400 MHz
(DVBO-d6) 6 (ppm): 2.88 (2H, t, | = 7.1 Hz, CH2), 3.72273tebreancZply, 3.90
(2H, t, j = 7.1 Hz, NCH2), 6.25 (1H, s,SCCH), 7.11 (2H, m aromatics), 7.28
(2H, m aromatics), 13.27 (1H, broad, OH), 13.75 (1H, broad, OH). Anal.

cal cd for C13H14FNO5: C, 55.12; H 4.98; N, 4.94. Found: C, 55.05; H, 4.85;
25 N, 4.91. 50 27 February 2006 EXAMPhEMG: fgppound 10- A

N- (4- Chl or o- benzyl ) - 2- (2, 2-di net hyl =5-0x0-

[ 1, 3] di oxol an el TE)-A NNt Ghboye-dent, 2HifmetlviG-gkdReact i on of
(2, 2-di met hyl - 5-.0x0- | . ,cetyl chloride with
N- (4- chl or oberzy TRy PRV REERIGEse, M Ki kugawa, Y. J.

Chem Soc. Perkin Trans 1 1979 643 645) as descrl bed in 10 the preparation
of conpound 1-A gave the title am de as white crystals (95 %yield): np
129- 130 oC (ethyl acetate-hexane). 1HNVR 400

Reaction of (2,2-dimethyl-5-oxo-{1,3]dioxolan-4-ylidene)-acetyl

chloride with N-(4-chlorobenzyl)-O-methyl-hydroxylamine (Kawase, M.;
Kikugawa, Y. J. Chem. Soc. Perkin Trans.1, 1979, 643-645) as described in

10  the preparation of compound 1-A gave the title amide as white crystals
(95 % yield): mp 129-130 oC (ethyl acetate-hexane). THINMR 400 MHz
(CDClz) 8 (ppm): 1.75 (6H, s, CHs), 3.69 (3H, 5, OCHas), 4.79 (2H, s, NCHz),
6.39 (1H, s, CH), 7.4 (4H, s, aromatics). Anal. calcd. for C1sHisCINOs: C,
55.31; H, 4.95; N, 4.30. Found: C, 55.32; H, 495; N, 4.27.

15
Compound 10: 3-[(4-Chloro-benzyl)-methoxy-carbamoyl]-2-hydroxy-
acrylic acid
O OH
/@/\Ju\
Cl o<
20

Saponification of N-(4-chloro-benzyl)-2-(2,2-dimethyl-5-oxo-
[1,3]dioxolan-4-ylidene)-N-methoxy-acetamide as described in the
preparation of compound 1 gave the title material as white crystals (74%
yield). THINMR 400 MHz (CDCl) & (ppm): 3.71 (3H, s, OCHa), 4.81 (2H, 5,



(CDC13) S (ppm: 1.75 (6H, s, CH3), 3.69 (3H, s, OCH3), 4.79 (2H, s, NCH2),
6.39 (1H, s, CH), 7.4 (4H, s, aromatics). Anal. calcd. for G nHL6CI NGs: C,
55.31; H 4.95; N, 4.30. Found: C, 55.32; H 4.95; N, 4.27. 15 Conpound 10:
3-[(4-Chl oro-benzyl ) - net hoxy-carbano |y ]-2-hydroxy- acrylic acid O CH N
CO2H d 20 Saponification of N-(4-chloro-benzyl)-2-(2,2-di net hyl -5-oxo-

[ 1, 3] di oxol an- 4-yl i dene) - N- met hoxy- acet ani de as descri BFdFebruane2006
preparation of conpound 1 gave the title material as white crystals (74%
yield). IHNVR 400 MHz (CDC13) 8 (ppm: 3171 (3H, s, OCH3), 4.81 (214, s, 27
February 2006 51 NCH2), 6.55 (1H, s, CH), 7.26-7.34 (4H, m aromatics).
HRMS (MAB N2) calculated for CnHL2CINGG [ M]: 285.040400; Found:

285.039996. EXNWRYLE s 144 4-Di fl yoro hyde
O met hyl oxi me Reacti on @% ’8@5?%%%’?@6%1%2% e t‘s}/\n't}tglﬂﬁ)ﬁ“’le&‘z@éW%m ne 10
hydrochl ori de edcadetedrfobedHiCINGS [R1+¢ 285 81000; RiucRAROYSSho3- A gave the
title oxime ether as a clear oil (100%yield). 1HNVR Indicated a 85:15
m xture of E- and Z-isonmers. 1HNMR 400 MHz (CDC13) 6 (ppm: (E- isomer)
3.97 (3H, s, OCH3), 7.12-7.26 (2H @3] ics), 7.44-7.52 (1H, m
aromatic), 7.97 (1H s, CH. 15 —idg—ﬂf—tli

5  Compound 11-A: 3.4-Difluorobenzaldehyde O-methvloxime

Reaction of 3,4-difluorobenzaldehyde with methoxylamine
10 hydrochioride as described in the preparation of compound 3-A gave the
title oxime ether as a clear oil (100% yield). THNMR indicated a 85:15
mixture of E- and Z-isomers. 'HNMR 400 Mtz (CDCls) & (ppm): (E-
isomer) 3.97 (3H, s, OCH3), 7.12-7.26 (2H, m, aromatics), 7.44-7.52 (1H, fn,
aromatic), 7.97 (1H, s, CH).

15
. Compound 11-B: N—3,4—Difluorobenzvl—O-metlwl—hvdroleamine
H
F
20 Reduction of 3,A-difluorobenzaldehyde O-methyloxime with

sodium cyanoborohydride as described in the preparation of compound

3-B gave the title hydroxylamine as a clear oil (§2% yield). THNMR 400

MHz (CDCls) § (ppm): 348 (3H, s, OCHs), 3.98 (2H, s, NCHz), 5.73 (1H,

broad s, NH), 7.04~7.23 (3H, m, aromatics). The hydrochloride salt was
25  obtained as a white solid: mp 139-142 oC {dec.). Anal. caled. for

CsHoFNO-HCL: C, 45.83; H, 4.80; N, 6.68. Found: C, 45.96; H, 4.93, N,
6.67.



. Conpound 11-B: N3 4-Difluorobenzyl - O nethyl hydroxyl am ne 20 Reducti on
of 3, 4-difluorobenzal dehyde O-nethyl oxinme with sodi um cyanoborohydri de as
described in the preparation of conpound 3-B gave the title hydroxyl am ne
as a dear oil (82%yield). 1HNVR 400 MHz (CDC13) 8 (ppm: 3.48 (3H, s,
OCRs), 3.98 (2H, s, NCH2), 5.73 (1H, broad s, NH), 7.04-7.23 (3H, m
aromatics). The hydrochloride salt was 25 obtai ned as a2dhrekruant 2806 np
139-142 oC (dec.). Anal. calcd. for CsHaF2NO2-HC : C, 45.83; H, 4.80; N,
6.68. Found: C, 45.96; H, 4.93, N, 6.67. 27 February 2006 52 Conpound
11-C. N- (3, 4- D|quoro benzyl) 2- (2 2- d| rrethyl 5- oxo
[ 1, 3] di oxol an- & , te ctinQR. ~

(2. 2- di met hyl - : i %%%’%‘%e with

N-3, 4-di f | uor oblefﬁllziydxcﬂhm;@dbnwmmﬁbamaﬂaaﬁsde described in the
preparation of conpound 1-A gave the title amde as a white solid (96%
yield): np 110-111 C (ethyl acetate-hexane). 1HNVR 10 400 MHz (CDC13) S
(ppm: 1.76 (6H, s, C1-13), 3.71 (3H s, OCH3),, 4.72 (2H, s, NCH2), 6.38
(1H, s, CH), 7.05-7.22 (3H, m aromatics). calcd. for C15H sNO5: C,

55.04; H 4.62; N, 4-28. Found: C 54.99; ; N, 4.22. Conmpound 11:
3-[(3,4-Dif| uor o- benzyl ) - net hox 5!" I droxy- 15 acrylic acid ~O
~OH N' - 'CQZH O1~ Saponlflcatlon O
N- (3, 4-di fl uoro- benzyl )-2-(2, 2- di methyl - 50xo-

5

Reaction of (2,2-dimethyl-5-oxo-[1,3]dioxolan-4-ylidene)-acetyl
chloride with N-3,4-difluorobenzyl-O-methyl-hydroxylamine as
described in the preparation of compound 1-A gave the title amide as a
white solid (96% yield): mp 110-111 °C (ethyl acetate-hexane). 'HNMR

10 400 MHz (CDCls) 8 (ppm): 1.76 (6H, s, CHs), 3.71 (3H, s, OCHas), 472 (2H,
s, NCHo), 6.38 (1H, s, CH), 7.05-7.22 (3H, m, aromatics). Anal. caled. for
CisHisNOs: C, 55.04; H, 4.62; N, 4.28. Found: C, 54.99; H, 4.55; N, 4.22.

Compound 11: 3-{( 3,4-Diﬂu0r0-benzv1)-memoxv-carbamo_vll—2—hvdro>qr-

15  acrylic acid

O  OH

F
F o<

Saponification of N-(3,4-difluoro-benzyl)-2-(2,2-dimethyl-5-oxo-

20 [1,3]dioxolan-4-ylidene}-N-methoxy-acetamide as described in the
preparation of compound 1 gave the title material as white crystals (95%
yield): mp 127-129 oC (ethy! acetate-hexane). THNMR 400 MHz (CDCls) 6
(ppm): 3.73 (3H, s, OCH3), 4.78 (2H, s, NCH>), 6.55 (1H, s, CH), 7.04-7.19
(3H, m, aromatics). Anal. caled. for C12H;1FaNOs: C, 50.18; H, 3.86; N,

25 4.88. Found: C, 49.98; H, 3.91; N, 4.64.



20 [1, 3] di oxol an-4-ylidene)-N net hoxy-acetam de as described in the
preparation of conmpound 1 gave the title material as white crystals (95%
yield): np 127-129 C (ethyl acetate-hexane). 111 NWR 400 MHz (CDC13) S
(ppm: 3.73 (3H, s, OCH3), 4.78 (2H, s, NCH2), 6.55 (1H, s, CH, 7.04-7.19
(3H m aromatics). Anal. calcd. for CL2H11F2NCG6: C, 50.18; H, 3.86; N, 25
4.88. Found: C, 49.98; H, 3.91; N, 4.64. 27 February 20@% FrexanNRE 12
Compound 12-A: 4-Fl uorobenzal dehyde O et hyl oxi me 5 Reaction of

4-fl uorobenzal dehyde with et hoxyl am ne 83ydrochl oride as described in the
preparation of conmpound 3-A gave the title oxinme ether as a clear oil
after chromat ography on silica gel (elution toluene-ethyl acetate 95:5)
and distillation (58%yield). 1HNWVR (CDC13) S (ppmM: 1.35 (3H,
t, J =7.07 Hz, CHs), 4.24 (2H, q, = , OCH2), 7.08 (21-1, m
aromatics), 7. GQII\‘DZJHndrﬂQ-Ar@ﬁhidr@lﬁm,za]&eﬁjdé_&b&@lo@ Conpound 12- B:

O Et hyl - N-4-f | uor obenzvl - hydr oxyl am ne 15 Reduction of 4-fl uorobenzal dehyde
O ethyl oxime with sodi um cyanoborohydri de as described in the preparation

of conmpound 3-B gave the title hydr Be a clear oil after
chromat ography (74%yield). 20 1HN 0 Mz YC6D6) 8 (ppm): 1.13 (3H, t, |
= 7.1 Hz, CHs), 3.70 (2H, q, J =7 , OCH2), 3.78 (2H, d, j = 5.4 Hz,

NCH2), 5.20 (2H, broad t, NH), 6.89 (2H m aromatics), 7.09 (2H, m
aromatics).5 Anal . calcd for COHI2FNG C, 63.88; H, 7.14; N, 8.27. Found:

S et s nc ot e RS i e

hydrochioride as described inthe preparation of compound 3-A gave the
title oxime ether as a clear oil after chromatography on silica gel (elution
toluene—ethyl acetate 95:5) and distillation (58% yield). THNMR 400 MHz
10 (CDCls) & (ppm): 1.35 (3H, t, ] = 7.07 Hz, CHs), 4.24 (2H, q, ] = 7.07 Hz,
OCHa), 7.08 (2H, m, aromatics), 7.59 (2H, m, aromatics), 8.07 (1H, s, CH).

Compound 12-B: O-Ethyl-N-4-fluorobenzyl-hydroxylamine

NO~
H
15 F

Reduction of 4-fluorobenzaldehyde O-ethyloxime with sodium -

cyanoborohydride as described in the preparation of compound 3-B gave
the title hydroxylamine as a clear oil after chromatography (74% yield).
20 THNMR 400 MHz (CsDs) 8 (ppm): 1.13 (3H, t, ] = 7.1 Hz, CH3), 3.70 (2H, q,
J=7.1Hz, OCHz), 3.78 (2H, d, ] = 5.4 Hz, NCH>), 5.20 (2H, broad t, NLI),
6.89 (ZH, m, aromatics), 7.09 (2H, m, aromatics). Anal. caled for
CsHiFNO: C, 63.88; H, 7.14; N, 8.27. Found: C, 63.68; H, 7.08; N, 8.46.

25 Compound 12-C: 2-(2 2-Dimethv}-5-oxo-| 1,3]dioxolan-4-ylidene)-N-
ethoxy-N-(4-fluoro-benzyl)-acetamide




et hoxy- N- (4-fl uoro-benzyl)-acetam de 54 27 February 2006 Reacti on of

(2, 2-di net hyl - 5- oxo-[ 1, 3] di oxol an-4-ylidene)-acetyl chloride with

O et hyl - N-4-fl uor obenzyl - hydr oxyl am ne as described in 5 the preparation of
conpound 1-A gave the title am de as white crystals (92%yield): np 95-96
OC (et hyl acetate-hexane). 2HNVR 400 MHz (CDCls) S (ppm: 1.27 (3H, t, |
7.07 Hz, CHs), 1.77 (6H, s, CHs), 3.90 (2H, q, j = 7.027Hzebraar22006
4.81(2H, s, NCH2), 6.41(1H, s, CH), 7.03%42H, m aromatics), 7.37 (2H, m
aromatics). Anal _ calcd for ClGH sFNOb: C, 59.43; 10 H, 5.61; N, 4.33.
Found: C, 59.50; H 5.60; N, 4.17. Conpound 12:

3-(Et hoxy_(4-fluoro-benzyl)-carbanoyl | -2-hydroxysacrylic acid 15

Saponi fication of 2-(2,2-dinethyl-5-o0xo0-[ 1g3] é-0xol an-4-yl i dene) - N

et hoxy- N- (4-fl uor obenzyl ) -acet am de_as eWQg’q n the preparation of
compound 1 gave the title nateriam'ﬂte crystals (96 %yield): nmp 120
20 121-C (dec.), (ethyl acetate-p agre) . OLHNVR 40 Mz (DVMBO-d6) S (ppm:
(m xture of enol and keto forns, 78: 22); enol form 1.18 (3H, t, J = 7.0
Hz, CHs), 3.98 (2H, t, j = 7.0 Hz, OCH2), 4.87 (2H, s, NCH2), 6.32 (1H, s,
CH, 7.19 (214, m aromatics), 7.36 (2H, m aromatics), 13.3 (1H, broad s,

CLatnarNGs, . 85, BEackpn p1 G2 Hieuidiinely b el viaBiacifho, n 4. ss.
EXAVPLE 13 5 GoipauesiddolmgrRLAuatshanas) ey iRnkine ay tu@meden
5  the preparation of compound 1-A gave the title amide as white crystals

(92% yield): mp 95-96 °C (ethyl acetate-hexane). 'HNMR 400 MHz

(CDCls) 8 (ppmy): 1.27 (3H, t, ] = 7.07 Hz, CH3), 1.77 (6H, s, CHa), 3.90 (2H,

q,] = 7.07 Hz, OCHz), 4.81 (2H, 5, NCHy), 6.41 (1H, s, CH), 7.03 (2H, m,

aromatics), 7.37 (2H, m, aromatics). Anal. caled for C16Hi1sFNOs: C, 59.43;

10 H,5.61; N, 4.33. Found: C, 59.50; I, 5.60; N, 4.17.

Compound 12: 3-[Ethoxy-(4-fluoro-benzvl)-carbamovl]-2-hydroxv-acrvlic

acid

15 j

Sapoenification of 2-(2,2-dimethyl-5-oxo-{1,3]dioxolan-4-ylidene)-N-
ethoxy-N-(4-fluorobenzyl}-acetamide as described in the preparation of
compound 1 gave the title material as white crystals (96 % yield): mp 120 -

20 121 oC (dec.), (ethyl acetate-hexane). THNMR 400 MHz (DMSO-ds) &
(ppm): (mixture of enol and keto forms, 78 : 22); enol form: 1.18 3H, t, ] =
7.0z, CHs), 3.98 (2H, t, ] = 7.0 Hz, OCH:), 4.87 (2H, s, NCHz), 6.32 (111, s,
CH), 7.19 (2H, m, aromatics), 7.36 (2H, m, aromatics), 13.3 (1H, broad s,



Reaction of 4-fluorobenzal dehyde with O isobutyl - hydroxyl am ne 10
hydr ochl ori de as described in the preparation of conpound 3-A gave the
title oxime ether as a clear oil after chronmatography on silica gel
(elution toluene-ethyl acetate 95:5), (77%yield). | HNVR 400 M1z (CDClB) 6
(ppm: 0.98 (6H, d, j = 6.5 Hz, CH3), 2.07 (1H m CH), 3.95 (2H, d, j =
7.18 Hz, OCH2), 7.08 (2H, m aromatics), 7.59 (2H m ﬂrBﬁlmulaC)s,?OO@ 08
(1H, s, 15 CH). Anal. calcd for CnHL4FNG C, 67.67; H, 7.22; N, 7.17.
Found: C, 67.71; H, 7.32; N, 7.38. Corggound 13- B:

N- (4- Fl uor obenzyl ) - G- i sobutyl - hydroxylamne NNO\ H 20 25 Reduction of
4-fl uorobenzal dehyde O i sobutyloxinme wth sodium cyanoborohydride as

described in tion o o] un -B e he tit]e hydroxylam ne
as a dear oil %ﬂ%t E& %gﬂl{{gﬁﬁ?@@réﬁﬁﬁ%@ﬁ?ﬂs@r 13&14%@%4%0{2&#@ 4Bs06) 8
(ppm): 087 ( Qs g, pburis:, Bhoblay OB, es8 (1M m Q9 3.46 (2H d. | =
6.41 Hz, OCH2), 4.05 (2H, s, NCH2), 4 (2H, m 27 February 2006 56
aronat i cs) 7.37 (2H m arorratl cs). Anal calcd for CnH nFNO. C, 66. 98;
H 8.17; N, 7.10. Found: C, 66.88; H 7.97; N, 7.32. Compound 13-C. 2-(2
2- Di met hyl - 5- oxo- [ 13] di oxol an- 4-yl i LE18-

ol¢' )

fl uoro-benzyl
(22d|met% b% Y6 chloride with

N-(4-fluor obenzyl) O sobutyl hydr oxyl am ne as described in the
preparation of conpound 1-A gave the title amde as white crystals

o
S

Reaction of 4-fluorobenzaldehyde with O-isobutyl-hydroxylamine

10 hydrochloride as described in the preparation of compound 3-A gave the
title oxdme ether as a clear oil after chromatography on silica gel (elution
toluene—ethyl acetate 95:5), (77% yield). THNMR 400 MHz (CDCls) §
(ppm): 0.98 (6H, d, J = 6.5 Hz, CHs), 2.07 (1H, m, CH), 3.95 (2H, 4, = 7.18
Hz, OCHz), 7.08 (2H, m, aromatics), 7.59 (2H, m, aromatics), 8.08 (1H, s,

15 CH). Anal. caled for CuH1aFNO: C, 67.67; H, 7.22; N, 7.17. Found: C, 67.71;
H,7.32; N, 7.38.

Compound 13-B: N-(4-Fluorobenzyl)-O-isobutyl-hydroxylamine

Ieaas

Reduction of 4-fluorobenzaldehyde O-isobutyloxime with sodium

20

cyanoborohydride as described in the preparation of compound 3-B gave

the title hydroxylamine as a dear oil after chromatography (65% yield).
25  THNMR 400 MHz (CsDs) 8 (ppm): 0.87 (6H, d, ] = 6.75 Hz, CHs), 1.88 (1H,

m, CH), 3.46 (2H, d, ] = 6.41 Hz, OCHpa), 4.05 (2H, 5, NCH2), 7.04 (2H, m,



(91% yield): nmp 105-106 CC (ethyl acetate-hexane). 1HNVR 400 MHz (CDC13) S
(ppm: 0.98 (3H, d, j = 6.45 Hz, CH3),1.77 (6H, s, CH3),1.95 (1H m CH),
3.64 (2H, d, j = 6.63 Hz, OCH2), 4.80 (2H, s, NCH2), 6.41 (1H, s, 15 CH),
7.03 (21-1, m aromatics), 7.36 (2H, m aromatics). Anal. calcd for
C18H22FNGCs: C, 61.53; H, 6.31; H 3.98. Found: C, 61.47; H 6.39; N, 3.97.
Conpound 13. 3- [ (4- Fl uor o- benzyl ) - i sobut oxy- car banoy! | - 27rkehruRY 2008 yI i ¢
acid 20 ~O/~0OH N' v "CO2H O Saponi fi caséon of

2- (2, 2-di net hyl - 5- oxo-[ 1, 3] di oxol an-4-yl i dene) - N-

(4-fl uorobenzyl)-N-isobut oxy-acet am' de as described in the preparati on 27

Feb 2006 57 L |
(o0vh i o1 dy - o3t ansr L o ARURELIE AL CEIETLELL B JRIONE dealy ot al s
(DVBO-de) S (PP@H N,k Pé@n&fc %B@B HHIJQR,ENWBWWB 8:2); enol form 0.91

(3H, d, | = 6.49 Hz, CH ), 47(1H m CH), 3.74 (21-1, d, j = 5.84 Hz,
OoCH2), 4.86 (2H s, 5 NCHZ) 6 35 (11 1, s, CH), 7.18 (2H m aromatlcs)
7.36 (2H, m rorratlc d } W vl gy fLr

D QA

C13H16FNGCs: 2 ;
EXAMPLE 14 g@%ﬁg 1 ‘N—ﬁobﬁt tan'aeuor obenzal dehyde O et hyl oxi me
Reacti on o 3- uor obénzal dehyde wi th net hoxyl am ne 15

hydrochl ori de as described in the preparation of conpound 3-A gave the
title oxinme ether as a clear oil (95 %yield). ', HNMR i ndi cated a 95:5

o O

Reaction of (2,2-diméthyl—5—oxo—[1,3]dioxolan—4—y1idene)-acety1

10 chloride with N—(4—ﬂuorobenzyl)-O—isobutyl—hydro;cylamine as described
.in the preparation of compound 1-A gave the title amide as white crystals
(91% yield): mp 105-106 °C (ethyl acetate—hexane). THNMR 400 MHz
(CDCls) & (ppm): 0.98 (3H, d, ] = 6.45 Hz, CHs), 1.77 (6H, 5, CHs), 1.95 (1H,
m, CH), 3.64 (2H, d, ] = 6.63 Hz, OCHz), 4.80 (2H, s, NCH), 6.41 (1H, 5,

15 CH),7.03 (2H, m, aromatics), 7.36 (2H, m, aromatics). Anal. caled for
C1sHnFNOs: C, 61.53; H, 6.31; H, 3.98. Found: C, 61.47; H, 6.39; N, 3.97.

Compound 13: 3-[(4-Fluoro-benzyl)-iscbutoxy-carbamoyl]-2-hydroxy-

acrylic acid

20
O OH

/©/\|>[MCOZH
)
F

Saponiﬁcatioﬁ of 2-(2,2-dimethyl-5-oxo0-[1,3]dioxolan-4-ylidene)-N-

(4-fluorobenzyl)-N-isobutoxy-acetamide as described in the preparation



m xture of E- and Z-isonmers. 1HNMR 400 MHz (CDC13) S (ppm: (E- isomer)
3.97 (3H, s, OCH3), 7.12 (1H, m aromatics), 7.48 (1H m aromatic), 7.82
(1H, m aromatic), 7.97 (1H, s, CH. 20 Conpound 14-B:

N 3- Brono- 4-f | uor obenzyl - O net hyl - hydr oxyl am ne N101~ H 25 Reduction of

3- brono- 4-f1 uor obenzal dehyde O-net hyl oxime with sodi um_cyanoborghydri de as
described in the preparation of compound 3-B gave the &7 FeRuapg2e88 1 ani ne
as a clear oil (83%yield). 1HNVR 400 27 February 2006 58 MHz (CDC13) S
(ppm: 3.48 (3H, s, OCH3), 3.99 (2H, sp7NCH2), 7.08 (1H, m aronmatic),
7.27 (1H, m aromatic), 7.57 (1H m aromatic). The hydrochloride salt was
obtained as a white solid: np 150-151 oC. Anal. <calcd. for CsHI9Br FNO HC1:

1% 1 o lind) S8l B oz comne

1, 31di oxol an- fO(Vidld@?th AretfihetshdRe BN BMODIMELZ (DMSO-de) § (ppm):
(2, 2-di net hyl -5-oxo-[ 1, 3] di oxol an- 4-yl i dene -acetil chloride with
N 3- br ono- 4- f {michokeerd zpblandiktth yoromy 82k eppbiorme 085 GHdeddr 64452 t he

reparation of_co 1- a itl i te solid (100%
Si elpd): np 11@%&3%%@&%é&ﬁeﬁi‘wﬁ@!ﬁ§4ﬁﬁw)4%§% ’%’CDCIS) 6 Eppn’):
1.75 (6H, s, r ~HS, 7 8GR m, 17 3632 HNGH 6:a8 (1H, s,
CH), (7.07 1H, m")'a%%%gﬁ,}@.?% (1A, %&g?tg%gﬂs%s(? 7.%021?%(
aromatic). An#.2 (1dd)tadad §,0DHT1 Al Sl deNOB C1sEls B804 1, 5487318582 N,

4.50. Found: C, 57.88; H, 5.84; N, 4.30.

EXAMPLE 14
10 Compound 14-A: 3-Bromo-4-fluorobenzaldehyde O-methyloxime

BFD/\\N ,O\
F .

Reaction of 3-bromo-4-fluorobenzaldehyde with methoxylamine

15  hydrochloride as described in the preparation of compound 3-A gave the
title oxime ether as a clear oil (95 % yield). THNMR indicated a 95:5
mixture of E- and Z-isomers. THNMR 400 MHz (CDCl) 8 (ppm): (E-
isomer) 3.97 (3H, s, OCH3), 7.12 (1H, m, aromatics), 7.48 (1H, m,
aromatic), 7.82 (1H, m, aromatic), 7.97 (1H, s, CH).

20
Compound 14-B: N-3-Bromo-4-fluprobenzyl-O-methyl-hydroxylamine
Br N’O\
1o
F
25 Reduction of 3-bromo-4-fluorobenzaldehyde O-methyloxime with

sodium cyanoborohydride as described in the preparation of compound

3-B gave the title hydroxylamine as a clear oil (83% yield). THNMR 400



N, 3.61. Found: C, 46.43; H 4.01; N, 3.53. 20 Conpound

14. 3-[ (3- Bronp- 4-f | uor o- benzyl ) - met hoxy- car banoyl | -2 hydroxy-acrylic acid
O~~0H N-"Cb2H i 25 27 February 2006 59 Saponi fication of

N- (13- br onmo- 4-f 1 uor o- benzyl ) - 2- (2, 2- di net hyl -

oxo-[ 1, 3] di oxol an-4-yl i dene) - N- met hoxy- acet am de as described in the
preparation of compound 1 gave the titJe material as wi# Eeleiugsy 2066 (88%
yield): np 140-141 CC (ethyl acetate-hegane). 'HNVR 400 MHz (CDCO 3) 6 5
(ppm: 3.74 (3H, s, OCH3), 4.78 (2H, s, NCH2), 6.56 (1H, s, CH, 7.10 (1H,
m aromatic), 7.26 (1H, m aromatic), 7.53 (1H m aromatic). Anal. cal cd.

for CL2HuBrF Hypgi m3. 26; N,
3,94, 10 ExaNBEE EPOSH Giarh f#ﬁ%s@@ﬁﬁfaj?ﬁﬁs NI RS e 15
Reaction of 2Z:uRidnd ey @mﬁhwm&)hthmmmc) Hplae ochl or i de as
descri bed |n t he preparatlon of conmpound 3- A gave the tltlgno ime ether as

a clear oil (1963oghleridp saltPyas dbteiinedred vehigssohdiingp: 1adel

b SRS AR 0 G S, 0

aromatic), H s, CH). Conpound 15-8B:
N- 2- Met hylsbengv % net hyl - hydr oxyl am ne

Compound 14-C: N-(3-Bromo-4-fluoro-benzyl)-2-{ 2 2-dimethyl-5-oxo-

I1,3]dioxolan—4—vlidene)—N~methoxv—acetamide

B i /O o
rD/\vk)\(
F O ©

Reaction of (2,2-dimethyl-5-oxo-{1 3]dioxolan-4-ylidene)-acetyl
chloride with N-3-bromo-4-fluorobenzyl-O-methyl-hydroxylamine as

10

described in the preparation of compound 1-A gave the title amide as a

15  white solid (100% yield): mp 117-119°C (ethyl acetate-hexane). THNMR
400 MHz (CDCls) & (ppm): 1.75 (6H, s, CHa), 3.71 (3H, s, OCHs), 4.76 (2H,
s, NCHy), 6.38 (1H, s, CH), 7.07 (1H, m, aromatic), 7.28 (1H, m, aromatic),
7.56 (1H, m, aromatic). Anal. caled. for C1sHisBrFNOs: C, 46.41; H, 3.89;
N, 3.61. Found: C, 46.43; H, 4.01; N, 3.53.

20
Compound 14: 3-{(3-Bromo-4-fluoro-benzyl)-methoxy-carbamoyl}-2-

hydroxy-acrylic acid

25



25 Reduction of 2-nethyl benzal dehyde O-nethyl oxi ne with sodi um

cyanobor ohydri de as described in the preparation of conpound 3-B gave 60 27
February 2006 the title hydroxylam ne as a dear oil (83%yield). |IHNVR 400
MHz (CDC13) S (ppm: 2.42 (3H, s, CH3), 3.55 (3H, s, OCH3), 4.11 (2H, s,
NCH2), 5.64 (1H, s, NH), 7.19-7.32 (4H, m aromatics). The hydrochl oride
salt was obtained as a white solid: np 148-150 C. Anal .27ZcBébuliary 8606

COHI 3NO-HC1: 5 C, 57.60; H, 7.51; N, 7.46. Found: C, 57.59; H, 7.69; N,
7.52. Conpound 15-C. 2-(2, 2-Di net hvl -5- 820 net hoxy- N (2-net hyl -benz 1
-acetam de N 10 1, 3 di oxol an-4-vlidene)-N O Reaction of

(2, 2-di net hyl - 5- oxo-[ 1, 3] di oxol an-4-yl i dene) acetyl chI oride with

N ( 2- met hyl benzyl) repar ation
of conpound 1-A gav%}theﬁ&gél?lfl%%é#e as ?tﬁredjgr "I?Yl-t%[%'g' oyield): np
96- 97 oC (et hyuxcaﬁeﬁlelica:emaaeaﬁe:)me)muzm@r Mdfanua@:aeaaacrﬁ»eﬁpﬁm&e 1.78 (6H,
s, CH3), 2.4 (3H CH} é QCH3) , 89 (2H, s, . NCH2), 6.44
(1H, s, CH), fPEF%’ FPmHPu%ﬁl r@f’?éﬁﬂﬂ%ﬁﬁrerm aapdite arysalel@i%ONCE: C,

62.94: H 6. 2 ' c
150 2- Wdroxy%'ée}[lﬂr)ret g%lgg@ngﬁﬁ enzgﬁeﬁ(ﬂle}ﬂbam %Oﬁﬂi(cﬁ&%”poun

5 (ppm): 3.74 (3H, s, OCHs), 4.78 (2H, s, NCHz), 6.56 (1H, s, CH), 7.10 (1H,
m, aromatic), 7.26 (1H, m, aromatic), 7.53 (11, m, aromatic). Anal. caled.
for C1xHuBrENOs: C, 41.40; H, 3.18; N, 4.02. Found: C, 41.53; H,3.26: N,
3.94.

EXAMPLE 15
Compound 15-A: 2-Methylbenzaldehyde O-methyloxime

Saa

Reaction of 2-methylbenzaldehyde with methoxylamine

hydrochloride as described in the preparation of compound 3-A gave the
title oxime ether as a clear oil (96% yield). HPLC indicated a 95:5 mixture
of E- and Z-isomers. THNMR 400 MIz (CDCls) 6 (ppm): (E-isomer) 2.44
(3H, s, CHas), 4.01 (3H, s, OCEH), 7.19-7.28 (3H, m, aromatics), 7.73 (1H, m,
aromatic), 8.36 (1H, s, CH).

Compound 15-B: N-2-Methylbenzyl-O-methyl-hydroxylamine

NN
H

Reduction of 2-methylbenzaldehyde O-methyloxime with sodium

cyanoborohydride as described in the preparation of compound 3-B gave




acrvlic acid 25 27 February 2006 61 Saponification of

2- (2, 2-di met hyl - 5-o0xo0-[ 1, 3] di oxol an-4-yl i dene) - N-

met hoxy- N- (2- net hyl - benzyl ) - acet am de as described in the preparation of
compound 1 gave the title material as white crystals (100%vyield):

85-87 C (dec.)(ethyl acetate-hexane). 1HNVR 400 MHz (CDC13) 3 (ppm: 5 2.39
(3H, s, C-13), 3.63 (3H, s, OCRs), 4.9 (2H, s, NCH2), %7 Bebruary 200€H) ,
7.22-7.28 (4H, m aromatics). Anal. cal éd. for ClI3HL5NOG: C, 58.86; H,
5.70; N, 5.28. Found: C, 58.59; H 5.67; N, 5.14. EXAMPLE 16 10 Conpound
16- A: 4- Met hoxybenzal dehyde O net hyl oxi me Reaction of 4-nethoxybenzal dehyde
with met hoxyl g Agek df%ﬁ;ﬂﬁﬁiﬁ%%la@eﬁe%mg%rﬁ@@. HINMIC 400 BI& at i on of
conmpound 3-A gave th ti'tle oxime ether as ‘a clear oil (100%vyield ).
1HNMR i ndi cat ¢dD&19%: (ppm)i X413, af CEL), &b BH, 5s0fEhs :4-11}@]%,&‘@%}1\?/}712 (CDCl a)

S (ppm: (E- isaoner) 3. 3H, .s, ), 3.94 (3H, s %HE{ 89 (2H, m
aromatics), 70841 H,N%i 75";3'96@%( )I,nfg?%a'(@ﬁ,ﬁée,hyézﬁ‘? ?ﬁh?:ﬁﬁfﬁ‘fﬁd 16- B:
N- 4- Met hoxybegg) ;- ; | fgl _ %@gu L0 Ror@f HisNO-HCI:

4- et hoxybenzgﬁ%ﬁéﬂ%gg%%ﬁe%ﬁgmﬂ%jltrs?D?'Eo I um&gri/de)mobogr olﬁydri de as
descri bed 5n (h67p0cHaY.A1;iN7Y.46 Fonub@hd7.53: B, Ja¥aNA. ti tl e hydroxyl am ne
as a clear oil (96 %yield). 1HNVR 400 62 27 February 2006 MHz (CDCl3) 8
(ppm: 3.49 (3H, s, OCH3), 3.79 (3H, s, OCH3), 3.98 (2H s,

Compound 15-C: 2-(2 2-Dimethvl-5-oxo-{1,3ldioxolan-4-ylidene}-N-

methoxy-N-(2-methyl-benzyl)-acetamide

-
L

@Avw\\{
0O
10 O

Reaction of (2,2-dimethyl-5-oxo-[1,3]dioxolan-4-ylidene)-acetyl

chloride with N-(2-methylbenzyl)-O-methyl-hydroxylamine as described
in the preparation of compound 1-A gave the title amide as white crystals
15 (100% yield): mp 96-97 °C (ethyl acetate-hexane). THNMR 400 MHz
(CDCls) 8 (ppmy): 1.78 (6H, s, CHa), 2.4 (3H, s, CHs), 3.59 (3H, 5, OCHz),
4.89 (2H, s, NCHb»), 6.44 (1H, s, CH), 7.2-7.28 (4H, m, aromatics). Anal.
 caled. for CisHisNOs: C, 62.94; H, 6.27; N, 4.59. Found: C, 62.90; H, 6.21;
N, 452,
20
Cormpound 15: Z-Hvdroxv-B-Imemoxv—(2—methvl—benzyl)—carbamoy1]~

acrylic acid
O OH
Ao
O\

25



NCH2), 5.62 (1H, broad s, NH), 6.86 (2H m aromatics), 7.25 (2H, in,
aromatics). The hydrochloride salt was obtained as a white solid: np
157-158 OC (dec.). Anal. calcd. for CgH 3NOHCL: C, 53.03; H 6.92; N, 5
6.87. Found: C, 53.14; H, 6.76; N, 6.80. Conpound 16-C:

2- (2, 2-D net hyl - 5- oxo-[ 1, 31di oxol an-4-yl i dene) - N-

met hoxy- N- (4- net hoxy- benzyl ) -acetanmi de N 10 O O React i o®7 &kbruary 2006

(2, 2-di net hyl - 5- oxo-[ 1, 3] di oxol an-4-ylidene)-acetyl chloride with

N- (4- met hoxybenzyl ) - O net hyl - hydr oxyl amgie as described in the preparation
of conpound 1-A gave the title amde as 15 white crystals (97%yield): np
113-114 OC (ethyl acetate-hexane). 1HNMR 400 MHz (CDC13) 8 (ppm: 1.75

638 (1H 5 G, 6 MErBRIoRO bianatmetiio ot Tk olin-Litgmoal) anal

Klal Zd17f or OCanMy K- (258e®01- béﬁzy@)—:&@tanl}ide a8 ddseribeQ ¥R the Srepachtfty 5. 76;
Conpoundl 6: 2- HQEI‘F%RB‘EU@i@‘é‘fm@lf@tﬂ(ﬂnﬁenhba&%ﬂ\_hhemtajs(dﬁ@%qnéldylmp acrylic

acid ~OOH N’ 7 ,Febr yar. a n|f| t|on of
2-(2, 2-di met hy?-@&?cﬁ%,&h& | Bttarherane); dﬁ@%ﬁr@gm "EDCts) $ tppm:
5 2.39(3H, s, CHs), 3.63 (3H, s, OCHs), 4.9 (2H, s, NCHy), 6.6 (1H, s, CH),
7.22-7.28 (4H, m, aromatics). Anal. caled. for C1sH1sNOs: C, 58.86; H, 5.70;
N, 5.28. Found: C, 58.59; H, 5.67; N, 5.14.

EXAMPLE 16
10 _Cornpound 16-A: 4-Methoxybenzaldehyde O-methvloxime

~0

Reaction of 4-methoxybenzaldehyde with methoxylamine

15 hydrochloride as described in the preparation of compound 3-A gave the
title oxime ether as a clear oil (100% yield ). THNMR indicated a 95:5
mixture of E- and Z- isomers. THNMR 400 MHz (CDCls) § (ppm): (E-
isomer) 3.83 (3H, s, OCHs), 3.94 (3H, s, OCHs), 6.89 (2H, m, aromatics),
7.52 (2H, m, aromatics), 8.05 (1H, s, CH).

20
Compound 16-B: N-4-Methoxybenzyl-O-methyl-hydroxylamine
H
™~
25 Reduction of 4-methoxybenzaldehyde O-methyloxime with

sodium cyanoborohydride as described in the preparation of compound

3-B gave the title hydroxylamine as a clear oil (96 % yield). THNMR 400



met hoxy- N- (4- met hoxy- benzyl ) -acetam de as described in the preparation of
conpound 1 gave the title material as white crystals (95%yield): np 83-86
CC (ethyl acetate-hexane). 'HNMR 400 MHz (CDC13) S (ppm: 3.69 5 (3H, s,
OCH3), 3.80 (31-1, s, OCH3), 4.78 (2H, s, NCH2), 6.54 (1H, s, CH), 6.88
(2H, m aromatics), 7.27 (2H, in, aromatics). Anal. calcd. for Cl13HL5NGG:
C, 55.51; H, 5.37; N, 4.98. Found: C, 55.45; H, 5.31;, N27Fetouag@M8 E 17
10 Conpound 17-A: 2,4-Difl uorobenzal dehvi®e O net hvl oxi me Reacti on of

2, 4-di fl uorobenzal dehyde wi th net hoxyl am ne 15 hydrochl ori de as descri bed
in the preparation of conpound 3-A gave the title oxinme ether as a dear

oil (80%yield L Iy I3 et y T.X taLaK Hgi(SANErs. 1HNVR
400 MHz (CIE&S}ﬂg Eppn%# ?E?ﬁpggﬁzg?ﬁgéggﬁ%éa,9§?9%85g§?ﬁggggg6.gﬁ(2H, m
aromatics), 7. MNEH2)8562 (M, rpad sy Ihit6.86) (218 n2 4r¢rbitics), 7.2H(2H20, Conpound
17-B: N-2,4-Difl uorobenzyl - O.ne | - hydroxyl.am ne N 01 = H 25 Reduction of

2, 4-di fl uor obeﬁm%ﬁgdﬁ%hm%%ﬁ%eﬁétﬂﬁsﬁb@ﬁ &ﬁ?é@ﬁ%ﬁﬁ%ﬁ}mri de as
described in t ratd gave the
i1 e hydr oxyl A pee a G aa e S i e P obeis)
(ppm : 3. 515 ( 3687s Foau3), 534401, 62k Ns6.8(NCH2) , 6.78-6.88 (2H, m

aromatics), 7.32-7.38 (1H, m aromatic). The hydrochloride salt was
obtained as a white solid: np 154-158 oC (dec.). Anal. calcd. for 5

CsHONCR- HOI ©  Crof i 18 C-B05. DhinefiyP8:0n0MMio ol 0 Blitetiby ¢ 841 N. 6. 59.

methoxy-N-{4-methoxyv-benzyl)-acetamide

10

Reaction of (2,2-dimethyl-5-0x0-[1,3]dioxolan-4-ylidene}-acetyl
chloride with N-(4-methoxybenzyl)-O-methyl-hydroxylamine as
described in the preparation of compound 1-A gave the title amide as

15  white crystals (97% yield): mp 113-114 °C (ethyl acetate-hexane). THNMR
400 MHz (CDCls) 8 (ppm}): 1.75 (6H, s, CHs), 3.66 (3H, s, OCHs), 3.79 (3H,
s, OCH3), 4.77 (2H, s, NCH_), 6.38 (1H, s, CH), 6.85 (2H, m, aromatics),
7.29 (2H, m, aromatics). Anal. calcd. for Ci1gHisNQg: C, 59.80; H, 5.96; N,
4.35. Pound: C, 59.87; H, 5.76; N, 4.17.

20

Compound16: 2-Hydroxy-3-Imethoxy-(4-methoxy-benzyl}-carbamoyl]-
acrylic acid .

25



Conpound 17-C. N-(2 4-Difluoro-benzyl)-2-(2 2-dinethyl-5-oxo0- [1 31

di oxol an- 4-yl i dene) - N- net hoxy-acet am de 10 Reaction of

(2, 2-di net hyl - 5- oxo-[ 1, 3] di oxol an-4-ylidene)-acetyl <chloride with

N2, 4-di fl uor obenzyl - O net hyl - hydr oxyl am ne as described in the
preparation of conpound 1-A gave the title amde as a 15 white solid (97%
yield): np 120-125 OC (ethyl acetate-hexane). 3HNVR 4027 Febryatpl08b S
(ppm: 1.75 (6H, s, CH3), 3.73 (3H, s, OCRs), 4.86 (21-1, s, NCH2), 6.38
(1H, s, CH, 6.78-6.87 (2H m aromaticg, 7.37-7.43 (1H m aromatic).
Anal . calcd. for C15HI5F2NO5: C, 55.04; H 4.62; N, 4.28. Found: C, 55.03;
H 4.43; N, 4.17. 20 Conmpound 17: 3-[(2

b or Nz e Y et o b e o7 s B SR S

N-(2,4-difl uohgbﬂ%Q;NL)l:rg-tﬁlg 1l i3 ,%Xég bed i ;

[ 1, 3] di oxol an-4-yl i den(e) -?\I— ngfhho&gﬁ?acg%tg% e zfsesﬁ%gegr?bﬂggpr?afﬁ%m

pr epar at i on off conpountl] gavgathe tithemateariabasrahize colstds (9606 vieldrmpt al s (100%

yield): nmp 131-132 (et hyl acetate-hexane). 1HNVR 400 MHz (CDCl3) S 5

(o} 3. 74 ( S0 ihGseotaie goxenn), "INED) Migh GeDC B (BPmery) 6 61- 6. 90

(2H, m areomatd - td QAN | Cehpqnf OF

ClZHnFZNCBg:) CEQPE’%) ?gh 3%13%)(3%1 g'ﬁbt Eﬂgg@rg%%n%ﬁ%ﬁ)sggﬁéﬁﬁc EE§)87; N, 4.83.

EXAVPLE 18 106.68(@unchrb8raticsyd7 CAnbiane hoxdiesiz ad tehwttel. Grret hyl oxinme 0
CHisNOs: C, 55.51; H, 5.37; N, 4.98. Found: C, 55.45; H, 5.31; N, 4.79.

EXAMPLE 17
10 Compound 17-A: 2 4-Difluorobenzaldehyde O-methyloxime

o
F

Reaction of 2,4-difluorobenzaldehyde with methoxylamine

15 hydrochloride as described in the preparation of compound 3-A gave the
title oxime ether as a clear oil (80% yield). IHNMR indicated a 95:5
mixture of E- and Z-isomers. THNMR 400 MHz (CDCls) § (ppm): (E-
isomer) 3.98 (3H, 5, OCHs), 6.79-6.91 (2H, m, aromatics), 7.79-7.85 (1, m,
aromatic), 8.24 (1H, s, CH).

20
Compound 17-B: N-2,4-Difluorobenzyl-O-methyl-hydroxylamine
F
H
F
25 Reduction of 2, 4-difluorobenzaldehyde O-methyloxime with

sodium cyanoborohydride as described in the preparation of compound



Reaction of nethyl 4-fornyl benzoate with nmethoxylam ne 15 hydrochl ori de as
described in the preparation of conpound 3-A gave the title oxine ether
(96% yield) as a white solid (mxture of E- and Z- isoners). The E-isoner
was obtained as white crystals from hexane; np 66-67 C (Lit. np 65-66 C,
Cooks, R G; Varvoglis, A G Og. Mass Spectrum, 5, 1971, 687 ). 1HNWR
400 MHz (DVBO-d6) S (ppm: (E-isomer 20 ) 3.86 (3H, s, 2XFepruagy@8063H, s,
OoCH3), 7.75 (2H, d, aromatics), 7.98 (24, d, aromatics), 8.32 (1H, s, CH).
Conpound 18- B: N-4-Car bomet hoxybenzyl - O net hyl - hydr oxyl ami ne 25 0 27
February 2006 66 Reduction of 4-carbonet hoxybenzal dehyde O-net hyl oxime with

sodi um cyano ohydri dg,,a esciibed in the pr ratd nﬁfﬁm und 3-B
gave the ti tlbéezérﬁ%%%&ﬁgﬁﬁﬁgmgg TR a(%%‘%"?%ll élezp)ﬁa?ﬁel hy ro%ﬁ?ori de salt
was obt ai ned 1AM hen 1166 -3681:Da.07 HNVR MO 856.8BM50- ds) S
(ppm: 3.75 (3H, gmotﬁ@%ﬁggm?% S, %8:183@)', ](4. 39 (2H,W§7 NCH2), 7.65
(2H, d, ar one@H ), ar@maticy) 2H32-d,384d blrm, iaceinatit aThe hygreghlpeide salt

oSN 1 biabict g ppfa Sl b 152456 B0YREE) Gl & 0% N

2- Di met hvls- 5-@x i, Blcdi 08 @ avo HEBRR: Found: C, 45.81; H, 4.84; N, 6.59.

acetyl | - mét hoxy- am no}- net hyl ybénzoi c acid methyl ester N n 0 15 Reaction
of (2,2-di.methyl-5-0x0-[1, 3]di oxol an-4-ylidene)-acetyl chloride with

\-4- carbomet oy e il 17O T i Sr B AT 092 3imethyl-5-oxo-

[1,3]digxolan-4-ylidene)-N-methoxy-acetamide

10

Reaction of (2,2-dimethyl-5-oxo-[1,3]dioxolan-4-ylidene)-acetyl
chloride with N-2 4-difluorobenzyl-O-methyl-hydroxylamine as
described in the preparation of compound 1-A gave the title amide as a

15  white solid (97% yield): mp 120-125 °C (ethyl acetate-hexane). HNMR
. 400 MHz (CDCls) 8 (ppm): 1.75 (6H, s, CHs), 3.73 (3H, 5, OCHs), 4.86 (2H,
s, NCHy), 6.38 (1H, s, CH), 6.78-6.87 (2H, m, aromatics), 7.37-7.43 (1H, m,
aromatic). Anal. caled. for CisHisFaNOs: C, 55.04; H, 4.62; N, 4.28. Found:
C,55.03; H, 443; N, 4.17.
20 .
Compound 17: 3-[( 2,4-Diﬂuoro—benzvl)—methoxv—carbamoyl]—Q-hvdroxy-

acrylic acid

25



described in the preparation of conpound 1-A gave the title amde as a
white solid (83%yield): np 120 oC (di dhi or onet hane- hexane). 1HNVR 400 MHz
(cbc13) S (ppm: 1.75 (6H, s, CHs), 3.67 (31-1, s, OCH3), 3.91 (3H, 20 s,
OCHs), 4.88 (2H, s, NCH2), 6.40 (1H, s, CH), 7.42 (21-1, d, aromatics), 8.0
(2H, d, aromatics). Anal. calcd for CL7HI9NO7: C, 58.45; H 5.48; N, 4.01.
Found: C, 58.54; H, 5.55; N, 3.61. Conpound 18:4-1 27 February 2006

[ (3- Car boxy- 3- hydroxy_acryl oyl ) - met hoxy-am nol - 25 net hyl }-benzoic acid

met hyl ester 27 February 2006 67 ~O /OOgkN' v "CO2H 61, 0 Saponification
of 4-(f[2-(2,2-dinethyl-5-o0xo0-[1, 3] di oxol an- 4-

yl i dene) - acetyl ] - net hoxy- anni 110} - et hyl ) benzoi ¢ add nethyl ester as 5

Chite orvstals (75 SBBhkagth SN AT RO AR A2 ey g?:aﬁle) RRTTYY:
400 MHz (CDC13) 3%RlibRmEh-4- Jé\eg&:ﬁle&ox@d@’)mae%gd@&ﬂbeﬁm%‘e) 4.90 (2H,

s, NCH?.), 6.58 (1H, s, , aromatics), 8.02 (2H, d,
aromatics). AM?PETQBDD of ﬁ@mp@mnd-llw thecntlessla?aml Bs whiegrystals {1008; Found:

C, 10 53.61; H,.4.78 XANPLE, 19

3- Oyano- 4- f | udiofs ﬁ%%ﬂégﬁ%%é@thﬁtaﬁ%a@[#ﬁ?’%%égq @W%?CDCM 5

3- cyano- 4- 5l ughehenzal dgesdecs;, i SERENOX WM, 855 (1H, s, CH), 6.81-6.90
(2t, m, aromatics), 7.31-7.37 (1H, m, aromatic). Anal. caled. for
C12H1iFoNOs: C, 50.18; H, 3.86; N, 4.88. Found: C, 50.19; H, 3.87; N, 4.83.

EXAMPLE 18
10  Compound 18-A: 4-Carbomethoxvbenzaldehyvde O-methyloxime

S N ,O\
A .

O

Reaction of methyl 4-formylbenzoate with methoxylamine
15 hydrochloride as described in the preparation of compound 3-A gave the
title oxime ether (96% yield) as a white solid (mixture of E- and Z-
isomers}). The E-isomer was obtained as white crystals from hexane; mp
66-67 °C (Lit. mp 65-66 °C, Cooks, R. G.; Varvoglis, A. G. Org. Mass
Spectrum., 5, 1971, 687 ). THNMR 400 MHz (DMSO-ds) 6 (ppm): (E<isomer
20 )3.86(3H, s, OCHs), 3.93 (3H, s, OCHa), 7.75 (2H, d, aromatics), 7.98 (2H,
d, aromatics), 8.32 (1H, s, CH).

Compound 18-B: N-4-Carbomethoxybenzyl-O-methyl-hydroxylamine

VN

O

2
;]



hydrochl ori de as described in the preparation of conpound 3-A gave the
title oxime ether as a dear oil after chromatography on silica gel (elution
20 hexane-ethyl acetate 8:2) (94%yield).1HNVR indicated a 93:7 m xture of
E- and Z-isonmers. 1HNMR 400 MHz (CDC13) S (ppm: (E-isoner) 4.02 (3H, s,
OCH3), 7.26 (1H, m aromatic), 7.85 (2H, m aromatics), 8.03 (1H, s, CH).
Conpound 19-B: N-(3-Cyano-4-fluorobenzyl)-O net hyl - hydr2k¥ehrdary 20068 N. O
H CN 27 February 2006 Reduction of 3-cydo-4-fl uorobenzal dehyde

O-net hyl oxime with sodi um cyanoborohydri de as described in the preparation
of conmpound 5 3-B gave the title hydroxylanvne as a dear oil after

Sreray oo Rnk 200 igicEBalE Rt fladtpaRiRirO-AtEhpife Wik ( T0
NCH2), 7. 18 (i kbditun cyanebmohg)iridé a581-e§crﬁﬁd(1ﬂlﬂ;le pi'eparmmt bbajmp el ’

hydrochl ori de salt was _qbtal ned as a white solid: 58 C.. Anal.
cal cd for C9H9'¢1‘%VP|@1@ titig hpdroxylgyinegs ap GO Yl@lzl)g%he hlogidesn 04; H,

4.64; N, 12.84 X
N- ( 3- Cyano- 4- f?uoro @ée{%gle?j) %Y’Eﬂﬁs%ner?ﬂ PE' %6%XC-IHNMR4OOWIZ
11, 31di 0x0l5n- (OMBONENSYp b3 SPIGH A5 OCHY ARBeN3EL, 6, GBTHY 4.8e@e1,ispn of

(2, 2-di met hyl - 5-oxo-[ 1, 3] di oxol an-4-ylidene)-acetyl chloride with

N- ( 3- cyano- 4- f NGaEbHeivAgH, dormemnatias), ATr @kl Hearomeities). Anal. caled for
C10H13NOs-HCl: C, 51.84; H, 6.09; N, 6.04. Found: C, 51.74; H, 6.01; N,

5.50.

10 Compound 18-C: 4-({[2-(2,2-Dimethv]-5-ox0-]1,3]dioxolan-4-ylidene)-

acetyl}-methoxy-amino}-methyl)benzoic acid methyl ester

15 Reaction of (2,2-dimethyl-5-oxo-[1,3]dioxolan-4-ylidene)-acetyl
chloride with N-4-carbomethoxybenzyl-O-methyl-hydroxylamine as
described in the preparation of compound 1-A gave the title amide as a
white solid (83% yield): mp 120 oC (dichloromethane-hexane). THNMR
400 MHz (CDCls) 8 (ppm): 1.75 (6H, s, CHs), 3.67 (3H, s, OCHs), 3.91 (3H,

20 s, OCHs), 4.88 (2H, 5, NCHz), 6.40 (1H, s, CH), 7.42 (2H, d, aromatics), 8.0
(2H, d, aromatics). Anal. caled for Ci7HioNO7: C, 56.45; H, 5.48; N, 4.01.
Found: C, 58.54; H, 5.55; N, 3.61.

Compound 18: 4-{[(3-Carboxyv-3-hydroxy-acrylovl)-methoxy-amino]-

25  methyll-benzoic acid methvl ester




described in the preparation of conpound 1-A gave the title amde as white
crystals (97%vyield): np 119-120 C (ethyl acetate-hexane). 1HNVR 20 400 MHz
(CcbC13) 6 (ppm: 1.75 (6H, s, CHs), 3.75 (3H, s, OCH3), 4.78 (2H, s,
NCH2), 6.36 (1H, s, CH), 7.17 (1H, t, aromatic), 7.58-7.64 (2H, m
aromatics). Anal. calcd for CL6HL5F2NO6: C, 57.48; H, 4.52; N, 8.38. Found:
C, 57.39; H 4.61; N, 8.32. 27 February 2006 69 Conpound? Egpruary 2006
3-[(3-Cyano- 4-fl uor o- benzyl ) - met hoxv- car banovl } - 2- hydroxy-acrylic add O OH
/[~ ~ v "CORH CJ 5 Saponification of 67

N- (3-cyano-4-fl uorobenzyl)-2-(2, 2-di met hyl -

oxo-[1, 3] di oxol an-4-yl i dene) - N-net hoxy-acetam de as described in the
preparation of conpound 1 gave the title ngfergygl as white crystals (93%
yield): np 144-151 CC (dec) (ethyl acetate he} ne). 'HNMR 400 MHz 10
(DVBO-d6) S (ppm: (mxture of eno Z oi&ell 7:3); enol form: 3.75
(3H, s, OCRs), 4.92 (2H, s, NCH2 681 (QJj s, CH), 7.53 (1H, m
aromatic), 7.68-7.87 (2H, m ar rratl cs). Anal. calcd for: G 3HnFN2Gs: C,
53.07; H, 3.77; N, 952. Found: C, 52.93; H 3.85; N, 9.45. 15 20 EXAMPLE
20

Saponification of 4-([[2-(2,2-dimethyl-5-ox0-[1,3]dioxolan-4-

ylidenej-acetyl}-methoxy-amino}-methyljbenzoic acid methyl ester as

5  described in the preparation of compound 1 gave the title material as
white crystals (72 % yield): mp 110-111 °C {(dichloromethane-hexane).
THNMR 400 MHz (CDCls) 8 (ppm): 3.72 (3H, 5, OCHa), 3.92 (3H, s, OCHs),
4.90 (2H, 5, NCHpy), 6.58 (1H, 5, CH),. 7.39 (2H, d, aromatics), 8.02 (2H, d,
aromatics). Anal. caled for C1aHisNOy: C, 53.74; H, 4.96; H, 4.48. Found: C,

10 5361;H, 4.78; N, 4.44.

EXAMPLE 19
Compound 19-A: 3-Cyano-4-fluorobenzaldehyde O-methyloxime

\N ,O\
=

15 CN

Reaction of 3—cyano-4—ﬂuorobenzaldehyde with methoxylamine
hydrochloride as described in the preparation of compound 3-A gave the
title oxime ether as a clear oil after chromatography on silica gel (elution

20 hexane-ethyl acetate 8:2) (94% yield). THNMR indicated a 93:7 mixture of
E- and Z-isomers. THNMR 400 MHz (CDCls) 8 (ppm): (E-isomer) 4.02 (3H,
s, OCHs), 7.26 (1H, m, aromatic), 7.85 (2H, m, aromatics), 8.03 (1H, s, CH).

Compound 19-B: N-(3-Cyano-4-fluorgbenzyl)-O-methyl-hydroxylamine

25



Compound 20- A: (4-Fl uorobenzyli deneam nooxy)-acetic add tert-butyl ester
Condensati on of 4-fl uorobenzal dehyde with hydroxyl am ne hydrochl oride

foll owed by reaction with tent-butyl bronpacetate using the sane procedure
as described for conpound 6-A gave the title oxime ether as a dear oil
(84% yield). hHNWVR 400 MHz (CDC13) 8 (ppm: 1.52 27 February 2006 70 (9H,
s, t-Bu), 4.61 (2H, s, OCH2), 7.08 (21-1, m aromatics)27 Febaugrgi2006n,
aromatics), 8.19 (1H, s, CH). Conpound 28-B 5 ester 4-Fl uorobenz

am nooxvl -acetic acid tert-bu Reduction of

(4-fl uorobenzyl i deneam nooxy)-acetic acid tert-butyl 10 ester as descri bed

In the preparation of conpound 3-B g e.bitle hydroxyl am ne as a dear
oil (65%yield). 1HNVR 400 MHz (C6 (ppmM: 1.43 (9H, s, t-Bu), 3.84
(2H, d, j = 5.6 Hz, NCH2), 4.17 (2H s 2), 6.39 (1H, broad t, NH),
6.86 (2H m aromatics), 7.05 (21-1, aromatics). 15 Conpound 20-C. 2-(2

2-Di net hvl -5-oxo-f 1 di oxol an-4-vlidene (4-fluoro-benzyl)-am nooxy]-acetic
acid tert-butyl ester

Reduction of 3-cyano-4-fluorobenzaldehyde O-methyloxime with

sodium cyanoborohydride as described in the preparation of compound
5  3-B gave the title hydroxylamine as a clear oil after chromatography on
silica gel (elution hexane-ethyl acetate 8: 2) (73% yield). tHNMR 400 MHz.
(CDCls) & (ppm): 3.46 (3H, s, OCHj3), 4.02 (2H, s, NCH,), 7.18 (11, t,
aromatic), 7.58-7.66 (2H, m, arornatics). The hydrochloride salt was
obtained as a white solid: mp 152-158 °C. Anal. calcd for CoHoFN2O-HCI:
10 (G, 49.89;H, 465; N, 12.93. Found: C, 50.04; H, 4.64; N, 12.84.

Compound 19-C: N-(3-Cyanoc-4-fluoro-benzyl)-2-(2,2-dimethyl-5-oxo-
[1.3]dioxolan-4-vlidene)-N-methoxy-acetamide

O O"\<

o
A '?‘J\'/'\\(
F O °
CN

Reaction of {2,2-dimethyl-5-ox0-{1,3]dioxolan-4-ylidene)-acetyl

15

chloride with N-(3-cyano-4-fluorobenzyl)-O-methyl-hydroxylamine as
described in the preparation of compound 1-A gave the title amide as
white crystals (97% yield): mp 119-120 oC (ethyl acetate-hexane). THNMR

20 400 MHZz (CDCls) & (ppm): 1.75 (6H, s, CH3), 3.75 (3H, s, OCH3), 4.78 (2H,
s, NCHz), 6.36 (1H, s, CH), 7.17 (1H, t, arbmatic), 7.58-7.64 (2H, m,
aromatics). Anal. caled for CisH1sFaNQOs: C, 57.48; H, 4.52; N, 8.38. Found:
C,57.39; H, 4.61; N, 8.32.



x 20 ace Reaction of (2,2-dinethyl-5-o0xo0-[1, 3]dioxol an-4-ylidene)-acetyl
chloride with [ N-(4-fl uorobenzyl)am nooxy]-acetic acid tert-butyl ester as
described in the preparation of conpound 1-A gave the title amde as white
crystals (85%yield): np 119-120 C (ethyl acetate-hexane). 1HNWR 27
February 2006 71 400 MHz (CDC13) 6 (ppm: 1.48 (9H, s, t-Bu), 1.74 (61-1,
s, CF13), 4.30 (2H, s, CH2), 4.88 (21-1, s, CH2), 6.487 Februgry@aps 7.0
(21-1, m aromatics), 7.38 (2H, m aromatics). Anal. calcd for C20H24FNO7:
C, 58.67; H 5.91; N, 3.42. Found: C, %8.83; H 5.92; N 3.31. 5 Conpound
20: 3-[tert-Butoxycarbonyl met hoxv- (4-fl uoro-benzyl)- carbanoyl| -2-hydox
ylic acid 0-551-0 x 10 A sol ution of

[[2-(2, 2-di net C ; )

acetyl]-(4-fl ‘ ) ; ester (0.10 g,
0.24 mol) |myﬁe®xyahwh@fauﬁan (3 n1) was treated at 0 oCW|th 0.48 m
(0.48 nmmol) of 1 M aqueous |ithium hydroxide. After 1 h, the reaction

m xture 15 was acidified with IN hydrochloric acid and extracted with et hyl
acetate. The organic phase was washed wigh grine, dried (nmagnesium

sul phate) and evaporated in vacua, Chro t ograpy of the residual solid on
Prem sphere 5 C-8 (gradient of NIl igo,wat er) gave 0.037 g (41%

F O\‘

CH

Saponification of N-(3-cyano-4-fluorobenzyl)-2-(2,2-dimethyl-5-
oxo-[1,3]dioxolan-4-ylidene)-N-methoxy-acetamide as described in the
preparation of compound 1 gave the title material as white crystals (93%
yield): mp 144-151 °C (dec) {ethyl acetate-hexane). IHNMR 400 MHz

10 (DMSO-de) 8 (ppm): (mixture of enol and keto forms, 7:3); enol form : 3.75
(3H, 5, OCHs), 4.92 (2H, s, NCHb), 6.31 (1H, s, CIH), 7.53 {1H, m, aromatic),
7.68-7.87 (2H, m, aromatics). Anal. caled for: C13H11.FN205: C,53.07: H,
3.77; N, 9.52. Found: C, 52.93; H, 3.85; N, 9.45.

15 EXAMPLE 20

Compound 20-A: (4-Fluorobenzylideneaminooxy)-acetic acid fert-butyl

ester

"
S

Condensation of 4-fluorobenzaldehyde with hydroxylamine

20

hydrochloride followed by reaction with tert-butyl bromoacetate using
the same procedure as described for compound 6-A gave the title oxime

ether as a clear oil (84% yield). THNMR 400 MHz (CDCls) § (ppm): 1.52



yield) of the title material as a white solid: np 73 oC (dec). 'FINWR 400
20 MHz (CDCb) 5 (ppnm): 1.51 (9H, s t-Bu), 4.36 (2H, s, CH2), 4.95 (2H, s,
CH2), 6.66 (1H, broad s, CH), 7.05 (2H, m aromatics), 7.39 (2H m
aromatics). FIRVMS (ESt+) calculated for CL7H2i FNO7 [ M+tH] +: 370. 130206.
Found: 370.129173. 25 EXAMPLE 21 Conpound 21-A: 4- Q/anobenzal dehyde

O net hyl oxi me 27 February 2006 72 NC Reaction of 4-cyandb&sprargA0dé wit h
met hoxyl am ne 5 hydrochl ori de as descri#ed in the preparation of conmpound
3-A gave the -title oxinme ether as a white solid (96%yield). fHNW
indicated a 95:5 mxture of E- and Z-isoners. 1HNMR 400 M—lz (CDC13) S

(pprr) (E- is ) 4.0 éﬁlf) 4113,ﬂF » 8.06 (1H,

CH). 10 Co du’ntdﬁl aéﬁ%ﬁ& zen;yl B et Eﬂ}csﬁ hy roxy amne N 0'- H
NC Reducti on gfonétizyaBaberaad, ctemyde O-nmet hyl oxime with sodium 15
cyanobor ohydri de as described in the preparation of conpound 3-B gave the
title hydroxylam ne as a dear oi | (75%y| eld). "HNWR 400 Mz (CDA3) S
(ppm: 3.48 ( - |
7.63 (2H, m &Fofe — e ) { ned
solid: nip;168C (dec ). Anal. calcd. for C9HI oN20 HCI C, 20 54.41; H,
5.58; N, 14.10. Found: C, 54.44; H, 5.62; N, 13.94. 1, 31di oxol an
-4-vlidene)- N net hoxy-acetan- ide

O /]<

Reduction of (4-fluorobenzylideneaminooxy)-acetic acid tert-butyl
10  ester as described in the preparation of compound 3-B gave the title
hydroxylamine as a clear oil (65% yield). THNMR 400 MHz (CsDs) &
(ppm): 1.43 (9H, s, t-Bu), 3.84 (2H, d, ] = 5.6 Hz, NCHy), 4.17 (2H, s,
QCHo), 6.39 (1H, broad t, NH), 6.86 (2H, m, aromatics}), 7.05 (2H, m,

aromafics).
15

Compound 20-C; [[2-(2,2-Dimethyl-5-oxo-[1,3]dioxolan-4-ylidene)-acetyll-

(4-fluoro-benzyl}-aminooxyl]-acetic acid tert-butyl ester

-
ISR
S|
K

20

Reaction of (2,2-dimethyl-5-oxo-{1,3]dioxolan-4-ylidene)-acetyl
chloride with [N-(4-fluorobenzyl)aminooxyl-acetic acid tert-butyl ester as
described in the preparation of compound 1-A gave the title amide as

white crystals (85% yield): mp 119-120 °C (ethyl acetate-hexane). THNMR



25 NC 27 February 2006 73 Reaction of

(2, 2-di net hyl - 5- oxo-[ 1, 3] di oxol an-4-ylidene)-acetyl chloride with

N- (4- cyanobenzyl ) - O net hyl - hydr oxyl am ne as described in the preparation
of conpound 1-A gave the title amde as white crystals 5 (99% yi el d):

148- 149 C (ethyl acetate-hexane). 'HNVMR 400 MHz (CDC13) S (ppm: 1.75 (6H,
s, CH3), 3.72 (3H, s, OCH3), 4.86 (2H, s, NCH2), 6.39 RIHebsyargBQ067. 46
(2H, m aromatics), 7.63 (2H, m aromatics). Anal. calcd. for CL6H 6N205:
C, 60.75; H 5.10; N, 8.86. Found: C, 60;60; H 4.91; N 8.78. 10 Conpound
21: 3-[(4-Cyano-benzyl)-met hoxy-car barmyI]l -2-hydroxy- acrylic acid 0 OH NC
15 Saponification of N-(4-cyano-benzyl)-2-(2, 2-dinethyl -5-o0xo0-

1, 3] di oxol an- 4-y] j _ N ret hoxy- acet ami d described in th

bt oottt on o UMETE DGR RPT A 4B EHos i, 1 2 (G55 suiPek A00ERL s (92%

i el d) 135 t.h t ' HNVR 40 20 (CDCL3
5 ((appZ’r) 575 ((%%Y 45,‘%8(@%?%3@21 %%8 F’ﬁ«sa?nkfcg@?)‘% %rgmtaf‘ﬁ?)' 23% (7 43 :

(2H, m ar omat irg ajomati&h A2, caltd for CuFHLEND,: ArEsle7; Habod: Nf g2, CL3H 2N206:
C, 56.52; H, 4.38; N, 10.14. Found: C, 56.70; H, 4.38; N, 10.07. EXAMPLE 22

25 Conpound 22F@undi[H B8B83 AtA-315. oxo- [ 1 31- di oxol an- 4-yl i dene) -
acetyl | - (4-§ 1 uorobenzyl)-am nooxy] _acetic acid.

Compound 20: 3-[tert-Butoxycarbonvimethoxyv-(4-fluoro-benzyl)-

carbamovyl]-2-hydroxv-acrylic acid

10
A solution of [[2-(2,2-dimethyl-5-oxo-{1,3]-dioxolan-4-ylidene)-

acetyl]-{(4-fluorobenzyl)-aminooxy]-acetic acid tert-butyl ester (0.10 g, 0.24
mmol) in tetrahydrofuran (3 ml} was treated at 0 °C with 0.48 ml (0.48
mmol) of 1 M aqueous lithium hydroxide. After 1 h, the reaction mixtire

15 was acidified with IN hydrochloric acid and extracted with ethyl acetate.
The organic phase was washed with brine, dried (magnesium sulphate)
and evaporated in vacuo. Chromatograpy of the residual solid on |
Premisphere 5 p C-8 (gradient of acetonitrile in water) gave 0.037 g (41%
yield) of the title material as a white solid: mp 73 °C (dec). THINMR 400

20 MHz (CDCh) 6 (ppmy): 1.51 (9H, s t-Bu), 4.36 (2H, s, CHz), 4.95 (2H, s,
CHp), 6.66 (1H, broad s, CH), 7.05 (2H, m, aromatics), 7.39 (2H, m,
aromatics). HRMS (ES*) calculated for CiyHnFNO; [M+I]+: 370.130206.
Found: 370.125173.

25 EXAMPLE 21

Compound 21-A: 4-Cyanobenzaldehyde O-methyloxime




27 February 2006 74 A solution

[[2-(2, 2-di et hyl - 5-0xo0-11, 3] -di oxol an-4-yl i dene) -
acetyl]-(4-fluorobenzyl)-am nooxy]-acetic acid tert-butyl ester (0.60 g,
1.46 5 mmol ) in dichloronethane (15 m) was treated at 22 "C with
trifluoroacetic acid (4 mM) and the resulting m xture was stirred for 2h.
Evaporation of the solvent in vacuo gave 0.517 g (100% %7 &ebyuasy 2006 titl e
material as a white solid. IHNWVR 400 MHZ2(CDC13) 8 (ppm: 1.79 (6H, s,

Gel 3), 4.41(2H, s, CH2), 4.88 (2H, s, CH2), 6.4 (1H, broad, CH), 7.09 (2H,
m 10 aromatics), 7.35 (2H, m aromatics). HRMS (ES*) cal cul ated for
C16HL7FNO7 [ M+H] *: 354.098905. Found: 354.098878. Conpound 22-B:

N- Di et hyi car banoyl met hoxy-2- (2, 2-di methyl -5-oxo0 [1

, 3] di oxol an-4-ylidene)-N(4-fluo ro@yﬁh—l&@t am de 15 A sol ution
[[2-(2, 2-di nmet hyl - 5- oxo0-[ 1, 3] - di oxol -yl'r dene) -
acetyl]-(4-fluorobenzyl)-am nooxyhedacefic acid (0.681 g, 1.93 mmmol) in 20
di chl oronet hane (20 m) was treated at 22 cC with oxalyl chloride (0.34
m, 3.9 mol) and a trace of N, N-di nethylfornmam de and the resulting

m xture was stirreg,for !Qﬁ ﬁ%d‘,,%qﬁéﬁ;( aggd were then
evaporated in vacug{.eapl‘tﬁ]%&p{a%] ugﬁgll%ﬁg%a was di sgoﬁved in dry 27 February
2006 75 dishl eryereitiaride d Geddribeditdtirdsegaditipefsentppuadcdiidgd e e) '
solution of dinethylamine (0.18 g, 4,0 nmmo]) a ridine 25 m, 3.2
mol ) in di éﬁled?wqﬂaw&swb@@%ﬂ(%?‘@?@cWW@%\%@ diluted with
ethyl acetate,. washed. wi t;h, sat ur t?ﬂn%ﬁgm{g Rire 1 prine and
dried 5 over {ﬂ%ﬁ)ﬁ% %18%;5051%52[} phate. vapoﬁgtﬁ%ﬁ‘g@ﬁ?ﬂé solvent in

vacuo isomer) 4.02 (3H, s, OCHa), 7.07 (4H, m, aromatics), 8.06 (1H, s, CH).

10 Compound 21-B: N-4-Cyanobenzyl-O-methyl-hydroxylamine

NO~
H
NC

" Reduction of 4-cyanobenzaldehyde O-methyloxime with sodium

15  cyanoborchydride as described in the preparation of compound 3-B gave
the title hydroxylamine as a clear oil (75% yield). THNMR 400 MHz
(CDCls) § (ppm): 3.48 (3H, s, OCHz), 4.09 (2H, 5, NCHa), 7.48 (2H, m,
aromatics), 7.63 (2H, m, aromatics). The hydrochloride salt was obtained
as a white solid: mp 168 °C (dec.). Anal. caled. for CoHioNO-HCL: C,

20 54.41;H,5.58; N, 14.10. Found: C, 54.44; H, 5.62; N, 13.94.

Compound 21-C: N-(4-Cyano-benzyl)-2-(2 2-dimethyl-5-oxo-

[1,3)dioxolan-4-ylidene)-N-methoxy-acetamide

O O)(O
NC O~




and crystallisation of the residue froma m xture of ethyl acetate and
hexane gave 0.370 g (50% vyield) of the title nmaterial as a white solid.
1HNMR 400 MHz (CDC13) 6 (ppm: 1.77 (6H, s, CHs), 2.91 (3H, s, CH3), 2.97
(31-1, s, CH3), 4.53 (2H, s, CH2), 4.93 (21-1, s, CH2), 6.43 (1H, s, CH),
7.03 10 (2H, m aromatics), 7.41 (21-1, m aromatics). HRVS (ES+)

calcul ated for Ci sH22FN206 [ M+H] +: 381. 146190. Found: 28Febnedg2008onpound
22: 3- 1D net hyl car banoyl nmet hoxy- (4-fl uor o- benzyl ) -

car banoyl | - 2- hydroxy-acrylic acid 15 A ®plution of

N- di et hyl car banoyl net hoxy- 2- (2, 2- di net hyl - 5-

oxo-[1, 3] -di oxol an-4-ylidene)-N-(4-fluorobenzyl)-acetam de (0.065 g, 0.17
20 mmol in tetrahydrofuran (3 m) was treated at 0 Cwith 0.34 m (0.34
mmol ) of 1 M aqueous |ithium hydroxide. After 1 h, the reaction m xture
was aci dified w thRebeturoofae 2 ditiethd-okaMg3jaidxobat 24 1dehd)- by acet ate.
The organi c phase was washed with brine, dried (magnési um sul phate) and

evapor at ed i n S With N{haryanekensid)-ormewltwsregdaming asleserdrada 25

i xt f et : h 0.043.q9 (74% vi f the titl
et ert o1 %hs a AL RoAN BFIANSIIAX G0 tifle IR PhikeThal s (bpm
(m xture of em@g‘igmnd}satémésormc (Zﬂ%):"gc@é\t@—héﬁh@).il}mﬁﬁz (@, 76 27
February 2006 NCH3), 2.88 (3H, s, NCH3), 4.79 (2H, s, CH2), 4.94 (2H, s,

CH2), 6.47 (1K-DELs) ddppym)A. 86t I, Cie), 3.2 63t 3, 6¥3H:)74.868 (214, NGHAs omat i cs) ,
13.2 (111, b , 13. H b RVB (ES+) calcul ated f
G 5Hi gFNZOe r ([g%%#ﬁ%)?@ ?’fééé%’. %6{?%2&%‘3%%5%@%‘9@& a&‘E?&ﬂéﬁfﬁ%sa s

caled. for CisH1sN20s: C, 60.75; H, 5.10; N, 8.86. Found: C, 60.60; H, 41.91:

N, 8.78.
10 _

Compound 21: 3-[(4-Cyano-benzyl}methoxy-carbamoyl]-2-hydroxy-

acrylic acid

O OH
/I::]/”‘y’ﬂ\ﬁfi‘oozH
NG O-.

15

_ Saponification of N-(4-cyano-benzyl)-2-(2,2-dimethyl-5-oxo-
{1,3]dioxolan-4-ylidene)-N-methoxy-acetamide as described in the
preparation of compound 1 gave the title material as white crystals (92%
yield): mp 135-137 C (dec.)(ethyl acetate-hexane). THNMR 400 MHz

20 (CDCl) 6 (ppm): 3.75 (3H, s, OCH3), 4.89 (2H, s, NCHb>), 6.58 (1H, 5, CH),
7.43 (2H, m, aromatics), 7.66 (2H, m, aromatics). Anal. calcd. for
CisHN20s: C, 56.52; H, 4.38; N, 10.14. Found: C, 56.70; H, 4.38; N, 10.07.

EXAMPLE 22
25 Compound 22-A: [[2-(2.2-Dimethy}-5-ox0-[1,3]-dioxolan-4-ylidene)-

acetyl]-(4-fluorobenzyl}-aminooxyl-acetic acid.




Compound 23- A: 4- Acet am dobenzal dehyde O net hyl oxi mre 10 Reacti on of

4- acet am dobenzal dehyde wi th net hoxyl am ne hydrochl oride as described in
the preparation of conpound 3-A gave the title oxinme ether as a white
solid (98%yield).. 1IHNVR indicated a 95:5 mxture of E- to Z-isoners.
1HNMR 400 Mz (CDCI3) S (ppm: (E 15 isomer) 2.19 (3H, s, CHs), 3.96 (3H

s, OCH3), 7.22 (1H, broad s, NH), 7.53 (4H, in, aronmat2¢fepbr@@yL00bH, s,
CH). Compound 23-B: N-4-Acetam dobenzyl 7® net hyl - hydroxyl ati ne N-01~ H 20
Reducti on of 4-acetam dobenzal dehyde O-nmethyloxime with sodi um

cyanobor ohydri de as described in the preparation of conpound 3-B gave the
title hydroxylam ne as a waxy solid (100% vyield). 1HNVR 25 400 MHz (CDd g)
S (ppm: 2.16 (3H, s, CHs), 3.49 (3H, s, Ep}qg 4.00 (2H, s, NCH2), 7.26
(1H, broad s, NH)77.29 (2H, m aromatics),j 7.6 4¥2H, m 27 February 2006 77
aromatics). The hydrochl ori de sal e a f\as a white solid: np 186-
188 OC (dec.). Anal. calcd. for 4NﬁC1-H@Q C, 50.87; H, 6.66; N,
6.

11.87. Found: C, 50.77; H, 6.44F N712.1 5 Conpound 23-C

N- (4- Acet vl ami no- benzvl)-2-(2 2-di net hyle5-oKko-[1 31-

di oxol an- 4-vl i dene) - N- met hoxv- acet am de 10 Reaction of

(2, 2-di net hyl - 5- oxo-[ 1, 3] di oxol an-4-ylidene)-acetyl chloride with

N- (4- acet am dobenzyy : yb»hy: éiﬁ;?‘ll— I Sd: i id). t he

preparation of conp%%og'g%’gg?naég@gd Lt%e |?ﬁle&§r’ﬁﬂd%mg§§ﬁu pﬁé&ﬁé}
acetyl]-(4-fluorobenzyl)-aminooxyl-acetic acid tert-butyl ester (0.60 g, 1.46

mmol ) in dichloromethane (15 ml) was treated at 22 °C with

&

irifluoroacetic acid (4 ml) and the resulting mixture was stirred for 2h.
Evaporation of the solvent in vacuo gave 0.517 g (100% yield) of the title
raterial as a white solid. THINMR 400 MHz (CDCls) 6 {(ppm): 1.79 (6H, s,
CHa), 4.41 (2H, s, CHy), 4.88 (2H, s, CH}), 6.4 (1H, broad, CH), 7.09 (2H, m,

10  aromatics), 7.35 (2H, m, aromatics). HRMS (ES+) calculated for
C16H17FNO7 [M+H]*: 354.098905. Found: 354.098878.

Compound 22-B: N—Dimethylcarbamoylmethoxv—?.—{2,2—dimethv1—5-oxo-

[1,3]dioxolan-4-vlidene)-N-{4-fluoro-benzvl)-acetamide

0 oX

O

ISR an
F i;l\N/

15

A solution [[2-(2,2-dimethyl-5-oxo-[1,3]-dioxolan-4-ylidene)-
acetyl]-(4-fluorobenzyl)-aminooxy]-acetic acid (0.681 g, 1.93 mmol) in
20  dichloromethane (20 mi) was treated at 22 °C with oxalyl chloride (0.34
mi, 3.9 mmol) and a trace of N,N-dimethylformamide and the resulting
mixture was stirred for 1h. The solvent and excess reagent were then

evaporated in vacuo. The residual material was dissolved in dry




white crystals (92%yield): np 212-215 C (dec.) (dichloronethane- hexane).
1HNMR 400 MHz (CDC13) 8 (ppm: 1.73 (6H, s, CH3), 2.16 (31-1, s, 15 CH3),
3.67 (31-1, s, OCH3), 4.78 (2H, s, NCH2), 6.39 (1H, s, CH, 7.32 (3H m
aromatics and NH), 7.45 (2H, m aromatics). Anal. calcd. for Cl7H20N206:

C, 57.87; H 5.86; N 7.94. Found: C, 57.76; H, 5.68; N, 8.51. Conpound 23:
3-[(4- Acetyl am no- benzyl ) - met hoxy- car banmoyl ] -2- 20 hvdr 2% FebeuatyizO08ci d 78
27 February 2006 Saponification of

N (4- acetyl am no- benzyl) - 2-(2, 2-di net hylys5- oxo-

[ 1, 3] - di oxol an-4-ylidene)-N net hoxy-acetam de as described in the
preparation of conpound 1 gave the title material as white crystals (83%

ield) : 15 t NVR 400 - d6). S 5
(oo i xtur o sropsiEhant BoMh SERAS ot A ST GRS SIE) %5, 71
(3H, s, OCH3),ditnelhylatnines(0. 18G2)0, mModPartdphriGine @k i, 22 kol i aromati cs),

7.52 (2H, m aromatics), 9.93 (OH ). Anal. calcd. for CL4HLEN2CGG: C, 54.54;
H 5.23; N, 9 @ohlorempdaneAfter A6thegeagigyminurewagdilutedmxithREE 124 Conpound

2. 3-( Car boxy b hexkedftad LAY S DeRaY SR ATNATRKL i anf LU LGHY T © ¢ d O

[[2-(2, 2- dismetduer ahhp@ub hhaghesu@XQllBRatd: B¥dpdRa8on of the solvent in vacuo
acetyl]-(4-fluorobenzyl)-am nooxyl -acetic acid (0.20 g, 0.56 nmol) in
t et r ahydr of ur @nd(@ysipbisaiéen efrtharesiduae fronG mixturd offethiyl {ckiatenmdl ) of 1 M

hexane gave 0.370 g (50% yield) of the tifle material as a white solid.
THNMR 400 MHz (CDCls) 8 (ppm): 1.77 (6H, s, CHa), 2.91 (3H, s, CHa),
2.97 (3H, s, CHa), 453 (2H, s, CHb), 4.93 (2H, s, CHa), 6.43 (1H, s, CH), 7.03

10 (2H, m, aromatics), 7.41 (2H, m, aromatics). HRMS (ES*) calculated for -
C1sH22FN2Og [M+H]*: 381.146190. Found: 351.146382.

Compound 22: 3-[Dimethylcarbamoylmethoxy-(4-fluoro-benzyl)-

carbamoyl}-2-hydroxy-acrylic acid

15
0O OH

J@ﬁ@”\f’\cow
S|
0 ll\l/

A solution of N—dhnethylcarbamoylmethoxy—Z—(2,2—dimethy1—5~

oxo-[1,3}-dioxolan-4-ylidene}-N-(4-fluorobenzyl)-acetamide (0.065 g, 0.17

20 mmol in tetrahydrofuran (3 ml) was treated at 0 °C with 0.34 mt (0.34
mmol) of 1 M aqueous lithium hydroxide. After 1 h, the reaction mixture
was acidified with 1N hydrochloric acid and extracted with ethyl acetate.
The organic phase was washed with brine, dried (magnesium sulphate)
and evaporated in vacuo. Crystallisation of the residual solid from a

25 mixture of ethyl acetate and hexane gave 0.043 g (74% yield) of the title
material as a white solid: mp 118-120 »C. THNMR 400 MHz (DMSO-ds) 8
(ppm); (mixture of enol and keto forms, 7:3); enol form : 2.83 (3H, s,



aqueous |ithium hydroxide. After 2 h, the reaction mxture was acidified
with 1IN hydrochloric add and extracted with ethyl acetate. The organic 20
| ayer was washed with brine, dried (rmagnesi um sul phate) and evaporated in
vacuo. Crystallisation of the residual solid froma m xture of ethyl
acetate and hexane gave 0.083 g (47%yield) of the title material as a
white solid: np 135-138 C. ' HNVR 400 Mz (DVBO d6) 6 (pRfFebruamt2006 of
enol and keto forms, 7:3); enol form 4.8 (2H, s, CH2), 4.92 25 (2H, s,
CH2), 6.51 (1H, s, CH), 7.18 (2H, m aromatics), 7.37 (2H, m aronmatics),
13.17 (1H, broad, OH). Anal. calcd for CL3H12FNO7: C, 49.85; H, 3.86; N,
4.47. Found: GC 83 3 =1, r 7, ﬁg_/ﬁs/PLE 25
Conpound 25- A: N4 )f "Ffiigls[r"?)}e{'nsz'ﬁt d%%l'y%gg ghrfesfzgﬁf’%kéi%ﬂ;'%ﬁ%ig%n of

4- met hyl benzal G&hy@d48\@Hhmratdmatics ) Fid8d2Hhyd aemhhides),d8. 293 Hdbsad, bed in t he

ti f d 3-A the tit] [ I il (95%
i erd) - bp 80 O 8eart bratk DDHHRYIb (S eicalpeel b et bl bat

t enperature). Qﬁk@lih%dﬂlﬁ %%b%%%%ﬁ%ggwga of E- and Z-isoners. 1HNWR 400
z(31015@ - ? §9540°C3n

| vl-1z (CDCb) I soner s, CHs), 3.99 (3H, s, OCRs),
7.2 (2H, d,5) = 8.1 Hz, aromatics), 7.5 (2H, d, j = 8.1 Hz, aromatics),
8.07 (1H, s, CH). 15 Conpound 25-B: _

0- Met hyl - N- (4- net hyl - benzyl ) - hvdr oxE2eAMILER3uct i on of

described in t e hydroxyl am ne
as a dear oil (76%yield): bp 70-80 C/ 3.5 torr (bulb to bulb
distillation, air bath tenperature). 1HNVR 49\0 (I:\)/I-Iz -(CDC13)

0 N7

A

H

4- et hyl benzal ﬁgﬂﬁg%%g‘khxjﬁé{a%d%é& §§g %O—%Q 1%%2%? ohydri de as

10
Reaction of 4-acetamidobenzaldehyde with methoxylamine
hydrochloride as described in the preparation of compound 3-A gave the
title oxime ether as a white solid (98% yield).. THNMR indicated a 95:5
mixture of E~ to Z-isomers. THNMR 400 MHz (CDCl) & (ppm): (E-
15  isomer) 2.19 (3H, s, CHa), 3.96 (3H, s, OCH3), 7.22 (1H, broad s, NH), 7.53
(4H, m, aromatics), 8.01 (1H, s, CH).

Compound 23-B: N-4-Acetamidobenzyl-O-methyl-hydroxylamine

O N’O\
o

N
H

20

Reduction of 4-acetamidobenzaldehyde O-methyloxime with
sodium cyanoborohydride as described in the preparation of compound
3-B gave the title hydroxylamine as a waxy solid (100% yield). THNMR
25 400 MHz (CDCls) 6 (ppm): 2.16 (3H, s, CH3), 3.49 (3H, s, OCHa), 4.00 (2H,
s, NCHb), 7.26 (1H, broad s, NH), 7.29 (2H, m, aromatics), 7.46 (2H, m,



S (ppm: 2.36
(broad, NH),

25 aromatics).

C, 57.87; H

y- N (4- et hyl
(2, 2-di net hyl

(3H, s, CH3), 3.54 (3H, s, OCHB), 4.04 (2H, s, NCH2),

7.17 (2H, d, j = 8.1 Hz, aromatics), 7.26 (2H, d, j = 8.1 Hz,
The hydrochl oride salt was obtained as a white solid: np
162- 164 C. Anal. calcd for COHIBNO-HC : C, 57.60; H, 7.51; N, 7.46. Found:
7.45; N, 7.25. 80 27 February 2006 Conpound 25-C. 2-(2

2- Di met hyl - 5- oxo-[ 1, 31di oxol an- 4-vl i dene) - N- net ho 27 February 2006
-benzyl)-acetanm de 5 React.ion of

-5-0x0-[1, 3] di oxol an-4-yl i d&he)-acetyl chloride with
N- (4- et hyl benzyl ) - O et hyl - hydr oxyl am ne as described in the preparation
of conpound 1-

A gave the title amde as white crystals (78%yield):

108- 110 oC (et Iaydmm afRe Jgg@aﬁmmﬂeﬁ%ﬁ%%@d %Qa %ﬂlﬁlﬁnﬁﬁ%

(6H, s, CHs),
6.57 (1H, s,

8.1 Hz, aronnat
Found: C, 63.1

84 (3H, s,
CSI(CB‘-'J;)( Zal. d:alqd for&HiH AN Oa ST <],,50.87; HR6.6284, d,

25. 2- Hoxy- 3- [ met hoxy, - (4- et hyl - benzyl ) - carbamoyl I - 15 acrylic acid

Saponificatlon of 2-(2,2-dinethyl -

met hoxy- N- (4

2.37 (311, s,

erial] as a white solid (95%yield): np

LIACT LG —acet LI

CH, 7.18 (2H, d, }] = 8.1 Hz, aromatlcs), 7.25 (2H, d, j = 8.1 Hz,

February 2006

10

15

20

Reaction of (2,2-dimethyl-5-oxo-[1 ,S]djoxolan-4-y]jdene)—acetyl
chloride with N-(4-acetamidobenzyl)-O-methyl-hydroxylamine as
described in the preparation of compound 1-A gave the title amide as
white crystals (92% yield): mp 212-215 °C (dec.) (dichloromethane—~
hexane). THNMR 400 MHz (CDCls)  (ppm): 1.73 (6H, s, CHa), 2.16 (3H, s,
CHa), 3.67 (3H, s, OCH3s), 4.78 (2H, s, NCHy), 6.39 (1H, s, CH), 7.32 (3H, m,
aromatics and NH), 7.45 (2H, m, aromatics). Anal. caled. for CirFlxoN2Os:
C,57.87; H, 5.86; N, 7.94. Found: C, 57.76; H, 5.68; N, 8.51.

Compound 23: 3-[(4-Acetylamino-benzyl)-methoxy-carbamoyl]-2-

hydroxy-acrylic acid

2?3%4F ikc §8f2%§T84é§§HgbﬁKB C, 62.94; H 6.27; N, 4.59.

5-oxo0-[ 1, 3] di oxol an-4-vlidene)-N 20

nﬁgmﬂgﬂﬁr%vﬂl INdéei@hyldmimsbeeyiirl-tretidimethy SpixedaBht i on of
conpound 1 gave.th
108- 111 C (decHetHh J¥R 400 MHz (CDCl3) S (ppm

Crs), 3. 7 (3H s, OCRs), 4.83 (2H, s, NCH2), 6.59 (111,



81 aromatics). Anal. calcd for C13H1I5NOG: C, 58.86; H, 5.70; N, 5.28.
Found: C, 58.66; H 5.71; N, 5.23. EXAMPLE 26 5 Conpound 26-A:

4- Fl uor o- 3- et hyl - benzal dehyde O net hyl - oxi ne Reacti on of

4-f| uoro- 3- et hyl - benzal dehyde wi th net hoxyl am ne 10 hydrochl ori de as
described in the preparation of conpound 3-A gave the title oxinme ether as
a clear oil after chromatography on silica gel (el ution27Hetinere20id
acetate 8:2) (100%yield).1HNVR indicatéd a 9:1 mixture of E- and
Z-isonmers. 111NMR 400 MHz (CDC13) S (ppm: (E-isoner) 2.29 (3H, broad s,
CH3), 3.96 (3H, s, OCH3), 7.0 (1H, m aromatic), 7.34 (1H m 15 aromatic),
7.4 (1H m aromat i Ghonflichtibd bf Ne(4-4ddlylaseaibeing )26 (B2-dimethyl-5-oxo-

N- (4- Fl uor o- 3- net hyl - benzyl ) - O net hyl -"hydr oxyl am ne N.O- ' 20 25
Reduction of 4f3wbomla-fatidenelmngthvetipgetamide ahdrexibgd ikt sodi um

b hydri d d ibed in.th t] f th
Y hyar oty AR o cpirn) | Serhs SRk Mt RIPENRR (B33 000F (he
(el uti on hexangsch by ARRKEER. oAyl a@Mel] SINMR WAWRIANOMIT (D0 s) S

br (?a S, H s

(ppm : 2.27 (3H , °3.50 (3H, s, OCH3), 3.97 (2H, _broad s,
NCH2), 5.6%3 ( lfppniy odeturdbfrot&m6ss fri-ketorenakisomerse .02 (3Has, £H, 3.(bH, m

aronmatics. The hydroch| ori de_salt oht aj.ne ite solid: .27
February 2006 @kffﬁpoééiz):é:s @h’gFNggﬁi«&@éﬁ‘%ﬁéﬁﬁ% MEIORBUSY: 1, 6. 37;
N, 6.81. 752 (2H, m, aromatics), 9.93 (OH ). Anal. caled. for CuaHiN206: C, 54.54;

H, 5.23; N, 9.09. Found: C, 54.06; H, 5.57; N, 8.39.

10 EXAMPLE 24

Compound 24: 3-[Carboxymethoxy-(4-fluoro-benzyl)-carbamoyl]-2-

hydroxv-acrylic acid

o OH

/@/\I}JMCOEH
O
i 1

O~ "OH

i5 A solution of [[2-(2,2-dimethyl-5-oxo-{1 3}-dioxolan-4-ylidene)-
acetyl]-(4-fluorobenzyl)-aminooxy]-acetic acid {0.20 g, 0.56 mmol) in
tetrahydrofuran (5 ml) was treated at 0 °C with 1.7 ml (1.7 mmol) of 1 M
aqueous lithium hydroxide. After 2 h, the reaction mixture was acidified
with 1N hydrochloric acid and extracted with ethyl acetate. The organic

20  layer was washed with brine, dried (magnesium sulphate) and
evaporated in vacuo. Crystallisation of the residual solid from a mixture of
ethyl acetate and hexane gave 0.083 g (47% yield) of the title material asa
white solid: mp 135-138 eC. THNMR 400 MHz (DMSO-de) 8 (ppm):
(mixture of enol and keto forms, 7:3); enol form: 4.65 (2H, s, CHz), 4.92

25  (2H, s, CHy), 6.51 (1H, s, CH), 7.18 (2H, m, aromatics), 7.37 (2H, m,
aromatics), 13.17 (1H, broad, OH). Anal. caled for CisH2FNOy: C, 49.85;
H, 3.86; N, 4.47. Found: C, 49.83; H, 3.90; N, 4.37.



Found: C, 52.80; H 6.33; N, 6.70. Conpound 26-C

2-(2,2-Di nmet hyl -5-o0xo-[1, 31di oxol an-4-ylidene)-N-(4- 5

Fl uor o- 3- net hyl - benzyl ) - N- net hoxv- acet am de Reaction of

(2, 2-di net hyl - 5- oxo-[1, 3] di oxol an-4-ylidene)-acetyl 10 chloride with

N- (4-fl uoro-3-nethyl -benzyl)- O net hyl - hydr oxyl am ne as described in the
preparation of conpound 1-A gave the title am de as whi2fe-ebryatya?@g 95%
yield): np 107-108 oC (ethyl acetate-hexane). '"HNM 2 400 MHz (CDC13) 8
(ppm: 1.75 (6H, s, CH3), 2.26 (3H, broatf s, CHs), 3.69 (3H, s, OCH3),
4.75 (2H, s, NCH2), 6.39 (1H, s, CH), 6.95 (1H, in, aromatic), 15 7.13-7.19
(2H, in, aromatics). Anal. calcd for C16H 5FNO5: C, 59.43; H, 5.61; N,
4.33. Found: C, 59.24; H, 5.47; N 4.29. Conpound 26:

3-[(4-Fl uoro-3-met hyl - benzyl ) - met hoxv- car banoyl | - 2- hydroxy-acrylic acid 20
Saponi fication of 2-(2,2-di met hyI Mﬂﬁiﬂl oxol an-4-yl i dene) - N-

(4-fluoro-3-nmeghyl &&r&z%-l‘l escrlbed in the 25

preparation of —TO 1=te FEre—m o Wi te crystals (96% 27
February 2006 83 yield): np 120- 122 oC (et hyI acet at e- hexane). 1HNMR 400

MHz (CDC13) S (ppm: 2.27 (3H broad S, 3.71 (31-1, s, OCH3), 4.77
(2H, s, NCH2), 6.56 (IH, s, Om aromatic), 7.1 - 7.15 (2H,
m aromat i %5) Anal . calcd for Cl C, 55.12; H, 4.98; N, 4.94.
Found: C 06; H 4.91; 5 N 4.8 EXAVPLE 27 Oorrpound 27- A

3- Fl uor o- 4- net hyl - benzal dehvde O- met hyl - oxi ne 10
Reaction of 4-methylbenzaldehyde with methoxylamine
hydrochloride as described in the preparation of compound 3-A gave the
title oxime as a clear oil (95% yield), bp 80 — 85 oC/4 torr (bulb to bulb
10 distillation, air bath temperature). HPLC indicated a 94:6 mixture of E-
and Z-isomers. THNMR 400 MHz (CDCls) § (ppm) : (E-isomer) 2.39 (3H, s,
CHs), 3.99 (3H, s, OCHs), 7.2 (2H, d, ] = 8.1 Hz, aromatics), 7.5 (2H, d, J =
8.1 Hz, aromatics), 8.07 (1H, s, CH).

15 Compound 25-B: O-Methyl-N-(. 4-methv1~benzvl)-hvdi'oxvlamine

N’O\
H

Reduction of 4-methylbenzaldehyde O-methyloxime with sodium

20 cyanoborohydride as described in the preparation of compound 3-B gave
the title hydroxylamine as a clear oil (76% yield): bp 70-80 °C / 3.5 torr
(bulb to bulb distillation, air bath temperature). THNMR 400 Mz (CDCls)
8 (ppm): 2.36 (3H, s, CH), 3.54 (3H, 5, OCHs), 4.04 (2H, s, NCH3), 5.7
(broad, NH), 7.17 (2H, d, ] = 8.1 Hz, aromatics), 726 (2H, d,J = 8.1 Hz,

25  aromatics). The hydrochloride salt was obtained as a white solid: mp 162-
164 °C. Anal. caled for CoHaNO-HC: C,57.60; H, 7.51; N, 7.46. Found: C,
57.87; H, 7.45; N, 7.25.



Reaction of 3-fluoro-4-nethyl-benzal dehyde wi t h nmet hoxyl am ne

hydr ochl ori de as described in the preparation of conpound 3-A gave the

title oxime ether as a clear oil (94%yield). ITHNMR indicated a 9:1 m xture

15 of E- and Z-isoners. 'HNVR 400 MHz (CDCI3) S (ppm: (E-isomer) 2.28

(3H, broad s, CHs), 3.97 (3H, s, OCH3), 7.15 - 7.29 (3H, m aromatics),

7.99 (111, s, CH). Conpound 27-B: N-(3-Fluoro-4-neth 27 February 2006

| benzyyl ) - O net hyl - hydr oxyl am ne 20 N O80 H Reducti on of

3-fluoro-4-methyl -benzal dehyde O-nethyloxinme with sodi um cyanoborohydride

as described in the preparation of compound 25 3-B gave the title

hydr oxyl am neas_a ¢l ,f : capnggel (el ution

hexane- et hyl g@%@%ﬁg@' z X S (ppm:

2.25 (311, bra@ﬂmkﬁm me&ﬁ%eﬁ_@ﬂ)-aeetaM) 3.99 (2H, broad s, NCH2),

5.71 (I H broa N 7.01 (211, m aromatics), 7.13 27 February 2006 84

(1H, in, aromatic). The hydrochloride salt was obtained as a white solid:

np 140-142 C. Anal. calcd for COH zFNO HCl: C,\52.56; H, 6.37; N, 6.81

Found: C, 52.63; H 6.30; N, 6.78. 5 Conpqun C: 2-(2

2- D net hyl - 5- oxo-[1 3l di oxol an-4- ylldene) N-

fl uor o-4-net hyl - benzyl ) - N- net hoxy-

(2, 2-di net hyl - 5- oxo-[ 1, 3] di oxol an

N- (3-fl uoro-4-net hyl -benzyl )-0 g
5

c 1 10 Reaction of
'I|q§ne) actyl chloride with
| - hydPoxyl ami ne as

Reaction of (2,2-dimethy1—5—ox0—[1,3]dioxolan-4-y1idene)—acetyl
chloride with N-(4-methylbenzyl)-O-methyl-hydroxylamine as described
in the preparation of compound 1-A gave the title amide as white crystals
(78% yield): mp 108-110 °C (ethyl acetate-hexane). IHNMR 400 MHz

10 (CDCls) 8 (ppm): 1.92 (6H, s, CHz), 2.5 (3H, s, CHa), 3.84 (3H, 5, OCHa),
4.97 (2H, s, NCHy), 6.57 (1H, s, CH), 7.31 (2H, d, ] = 8.1 Hz, aromatics),
7.42 (2H, d, ] = 8.1 Hz, aromatics). Anal. caled for CisHi1oNOs: C, 62.94; H,
6.27; N, 4.59. Found: C, 63.14; H, 5.93; N, 4.34.
Compound 25: 2-Hydroxy-3-[. methoxy-(4-methyl-benzyl)-carbamoyl]-

15 acrylic acid

Saponification of 2-(2,2-dimethyl-5-oxo-[1,3]dioxolan-4-ylidene)-N-
20  methoxy-N-(4-methyl-benzyl)-acetamide as described in the preparation
of compound 1 gave the title material as a white solid (5% yield): mp
108-111 °C (dec)(ethyl acetate-hexane). HNMR 400 MHz {CDCls) &
(ppm) : 2.37 (3H, s, CHs), 3.72 (3H, s, OCHz), 4.83 (2H, s, NCHy), 6.59 (1H,
s, CH), 7.18 (2H, d, ] = 8.1 Hz, aromatics), 7.25 (ZH, d,] = 8.1 Hz,



described in the preparation of conpound 1-A gave the title amde as white
crystals (100%yield): np 131 C (ethyl acetate-hexane). 1HNVR 400 MHz
(cbC13) 5 (ppm: 1.75 (6H, s, CHs), 2.25 (3H, broad s, CHs), 3.69 (3H, 15
s, OCH3), 4.77 (2H, s, NCH2), 6.39 (1H, s, CH), 7.0-7.03 (2H, in,
aromatics), 7.13 (1H, in, aromatic). Anal. calcd for Cl6HI8FNGs: C,  59.43;
H, 5.61; N, 4.33. Found: C, 59.51; H 5.60; N, 4.24. C3fpebreary 2006

27. 3-[ (3- Fl uor o- 4- net hyl - benzyl ) - met hoxy- car banmoyl | -2 20 hydroxyacrylic
aci d Saponi fication of 2-(2,2-di nethyl-5gpxo0-[1, 3] di oxol an-4-ylidene)-N 25
(3-fluoro-4-nethyl-benzyl)-N net hoxy-acetam de as described in the
preparation of compound 1 gave the title material as white crystals (100%

(o 3 oot TR, QSR BSOS reuf” 7,
(21-1, s, NCH2), 6.56538661H1578,NCGH3 7.0 (2H, in, aromatics), 7 16 (1H, m

aromatic). Anal. cal cd for ~Cl3H34FNCB: C, 55.12; H, 4.98; N, 4.94. Found:
C, 54.82; H 4.90; N, 4.80. 5 EXAMPLE 28 Corrpound 28- A

4-Tri fl uoromet hyl - benzal dehyde O0- net gi% gﬁl &g 10 Reaction of

4-trifluoronet hyl benzal dehyde with ne hydrochloride as

described 15 t @ RiRAAk AORFAlor6OIBOUYA Lo A ARl Dinethid bigRx] e ether as
; ' - and

a clear oil (100%yrerd). "HNVR Indlcate

Z-isoners. 'HNWR 400 MHz (CDC13) 8 (ppm: (E 15 isomer) 4.00 (3H, s, OCRs),

7.62 (2H, m aromatics), 7.69 (21-1, m Qrog‘atics), 8.08 (1H, s, CH).
N7 '

F

Reaction of 4-fluoro-3-methyl-benzaldehyde with methoxylamine
10 hydrochloride as described in the preparation of compound 3-A gave the
title oxime ether as a clear oil after chromatography on silica gel (elution
hexane-ethyl acetate 8:2) (100% yield). 1HNMR indicated a 9:1 mixture of
E- and Z-isomers. IHINMR 400 MHz (CDCls) & (ppm): (E-isomer) 2.29 (3H,
broad s, CHa), 3.96 (3H, s, OCHs), 7.0 (1H, m, aromatic), 7.34 (1H, m,
15  aromatic), 7.4 (1H, m, aromatic), 8.0 (1H, s, CH).

Compound 26-B: N-( 4—F1uoro-3-methvl—benzyl)-O—rnethvl—hvdroxylamine

20
Reduction of 4-fluoro-3-methyl-benzaldehyde O-methyloxime with
sodium cyanoborohydride as described in the preparation of compound
3-B gave the title hydroxylamine as a clear oil after chromatography on
silica gel (elution hexane—ethyl acetate 8: 2)\ (94% yield). THNMR 400 MIiz
25 (CDCls) 8 (ppm) : 2.27 (3H, broad s, CHa), 3.50 (3H, s, OCH3), 3.97 (2H,
broad s, NCHz), 5.67 (1H, broad, NH), 6.95 (1H, m, aromatic), 7.11-7.17
(2H, m, aromatics. The hydrochloride salt was obtained as a white solid:




Conmpound

(ppm: 3.
7.48 (2H,

was obt ai
calcd for
4.53; N,
2-(2,2-Di

28-B: O Methyl-N-(4-trifluoroneth 1~yl)-hydrox | am ne 20 F3C
Reduction 4-trifluoronethyl -benzal dehyde O net hyl oxine of with sodium
cyanobor ohydri de as described in the preparation of conpound 3-B gave the
title hydroxylam ne as a dear oil (73%yield). 1HNVR 400 25 MHz (CDCI 3) 8

49 (31-1, s, OCH3), 4.09 (2H, s, NCH2), 5.80 (1H,  Dbroad s,

m aromatics), 7.60 (2H, m aromatics). The BYyfeboargi20d6 sal t
ned as a white solid: np 132-13® oC. Anal. 86 27 February 2006
COH1O0F3NO-HO : C, 44.74; H, 4.59; N, 5.80. Found: C, 44.71; H,

5.68. Conpound 28-C:

met hoxy- I\l-m(ezh%/rl fSJ'[ uor o[r?‘e}ltaﬁk?‘ ggﬁllzé%lu?ge gﬁlg% %%3% gs&eaé?l on of

(2, 2-di net hyl - Bowxd, 593]3;13{9&@3&:11 @7yl i dene) - acet yl
-N-(4-trifluoronethyl -benzyl)-hydroxylam ne as described in the
on of conpound 1-A gave the title amde as white crystals (97%

S (ppm:

CH), 7.47 (2H, Pmﬁbr@,eqiqa}wpsanzﬁ),ﬁ%nég{dxvrace@magtl cs) 15 Anal cal cd for
ClnH nF3NO6: C, 53.49; H 4.49; N, 3.90. Found: C, 53.48; H,

O net hyl
preparati

yield): np 110 oC(Oet

1.76 (6H,

S, Gs

3.83. Conpound 28: 2-Hydroxy-3-[nethoxy-(4-trifluoronethyl-benzyl)-

L
8

Reaction of (2,2-dimethyl-5-oxo-[1,3]dioxolan-4-ylidene)-acetyl
10 chloride with N-(4-fluoro-3-methyl-benzyl)-O-methyl-hydroxylamine as
described in the preparation of compound 1-A gave the title amide as
white crystals {95% yield): mp 107-108 °C (ethyl acetate-hexane). THNMR
400 MHz (CDCls) 8 (ppm): 1.75 (6H, s, CHa), 2.26 (3H, broad s, CHs), 3.69
(3H, s, OCHs), 4.75 (2H, s, NCHo), 6.39 (1H, s, CH}, 6.95 (1H, m, aromatic),
15 7.13-7.19 (2H, m, aromatics). Anal. caled for CieHisFNOs: C, 59.43; H, 5.61;
N, 4.33. Found: C, 59.24; H, 5.47; N 4.29.

Compound 26: 3-[(4-Fluoro-3-methyl-benzyl)-methoxy-carbamoyl]-2-

hydroxy-acrylic acid

20
O OH

Y o
F N

Saponification of 2-(2,2-dimethyl-5-oxo-[1,3]dioxolan-4-ylidene)-N-
(4-fluoro-3-methyl-benzyl)-N-methoxy-acetamide as described in the
25  preparation of compound 1 gave the title material as white crystals (96%

10 chloride with

4.53; N,



carbanoyl ]-acrylic acid 20 F3C O ~~CH v ' CO2H Saponi ficati on of

2- (2, 2-di met hyl - 5-o0xo0-[ 1, 3] di oxol an-4-yl i dene) - N-

met hoxy- N- (4-trifluoronethyl -benzyl)-acetam de as described in the 25
preparation of conpound 1 gave the title material as white crystals (94% 27
February 2006 87 yield): np 108-110 OC (ethyl acetate-hexane). 1HNVR 400
Mz (CDC13) 5 (ppm): 3.74 (3H, s, OCH3), 4.90 (2H, s, ACRepruasy20061H, s,
CH), 7.45 (2H, m aromatics), 7.62 (2H m aronatics) Anal . cal cd for
C13H12F3NG6: C, 48.91; H, 3.78; N, 4.38 Found: C, 48.96; H 3.79; N,

4.29. 5 EXAMPLE 29 Conpound 29-A: 4-Fluoro-2-trifluoroneftl-benzal dehyde O
met hyl oxi nme , 011 10 Reaction of 4-fluoro-2-trifluoronethyl-benzal dehyde

ith th I f
conpound oY ARSI ASBLLAR B8 SRR R BEINTS o |
1HNMR i ndi cat ggp &)92'7’,8(3H>ﬁr6£@s THE 3. ANGHE | O st.7AENYR 1091, Mdme ( CDCL3)
S (ppm: (E isoner) 4.0 3H, s, OCH3), 7.25 (1H, m aromatic 7.37 (1H,

m aromatic), (808 IﬁHGQﬁ Bk owardneytic) §. B6 7 (15K Hore arbrsaticH)Anaonpound
29-B: - (4- Fl ugr 2. 11 b1 uarongt iyl benzyl N QoFet iyl e - o oc. H, 4.91;

5 N,4.83.

EXAMPLE 27

Compound 27-A: 3-Fluoro-4-methyl-benzaldehvde O-methvl-oxime

10

Reaction of 3-fluoro-4-methyl-benzaldehyde with methoxylamine

hydrochloride as described in the preparation of compound 3-A gave the
title oxime ether as a clear oil (94% yield). YHNMR indicated a 9:1 mixture

15  of E- and Z-isomers. 'THNMR 400 MHz (CDCls} § (ppm): (E-isomer) 2.28
(3H, broad s, CHas), 3.97 (3H, s, OCHa), 7.15 — 7.29 (3H, m, aromatics), 7.99
(1H, s, CH).

Compound 27-B: N-(3-Fluorc-4-methyl-benzyl}-O-methyl-hydroxylamine

F O~
H

Reduction of 3-fluoro-4-methyl-benzaldehyde O-methyloxime with

20

v

sodium cyanoborohydride as described in the preparation of compound
25  3-B gave the title hydroxylamine as a dear oil after chromatography on
silica gel (ehition hexane-ethyl acetate 8 : 2) (57% yield). "HNMR 400
MHz (CDCls) & (ppm): 2.25 (3H, broad s, CHs), 3.50 (3H, s, OCHa), 3.99
(2H, broad s, NCHb>), 5.71 (1H, broad, NH), 7.01 (2H, m, aromatics), 7.13



20 hydroxylamne N O 1 H Reduction of

4-fluoro-2-trifluoronethyl-benzal dehyde 0- 25 nethyloxinme with sodi um
cyanobor ohydri de as described in the preparation of conmpound 3-B gave the
title hydroxylami ne as a clear oil 27 February 2006 88 after chronatography
on silica gel (elution hexane-ethyl acetate 8:2) (35% vyield).1HNVR 400 Mz
(CDC13) 5 (ppm: 3.55 (3H, s, OCH3), 4.21(2H, s, NCH2)27 Fepbsugryd006r oad,
NH)y, 7.26 (1H, m aromatic), 7.38 (1H, & aromatic), 7.64 (1H m
aromatic). The hydrochloride salt was obtained as 5 a white solid: np
138-140 C. Anal. calcd for COHOFANO HCI: C, 41.64; H, 3.88; N, 5.39.

Found: C, 41 Rehifydolfer oxo- f

| , 31 di oxol an- %;1 ﬁd%%‘?ﬁﬁ)%ii%ﬁorg@ﬁpggwa%%oﬁﬁea%

) - N et hoxv- ags & 4EeC. 1n Al Q1€ RedbHFNOIC: C, 52.56; H, 6.37; N, 6.81.

(2, 2-di net hyl - 5- oxo- [1%¢éd| oxol an- 4 yI i dene)-acetyl chloride wth

N (4- f | uor o- 2 Foupdl Qb EmA-3b&h A/ - O met hyl 15 hydr oxyl ami ne as
described in the preparation of conpound 1-A gave the title am de as white
crystals (98%yield): np 129-130 oC (ethyl acetate- hexane ). 3HNWR 400 MHz
(CDC13) 6 GPPMom &ﬁiﬁﬁdz 2,2 o} 1\

NCH2), 6.45 (
7.47 (1H, m

10 Reaction of (2,2-dimethyl-5-oxo-{1,3]dioxolan-4-ylidene)-acetyl
chloride with N-(3-fluoro-4-methyl-benzyl)-O-methyl-hydroxylamine as
described in the preparation of compound 1-A gave the title amide as
white crystals (100% yield): mp 131 °C (ethy] acetate-hexane). THINMR 400
MHz (CDCls) & (ppm): 1.75 (6H, s, CHs), 2.25 (3H, broad s, CHs), 3.69 (3H,

15 s, OCHa), 4.77 (2H, s, NCH>), 6.39 (1H, s, CH), 7.0~7.03 (2H, m, aromatics),
7.13 (111, m, aromatic). Anal. caled for C16H1sENOs: C, 59.43; H, 5.61; N,
4.33. Found: C, 59.51; H, 5.60; N, 4.24.

Compound 27: 3-[{3-Fluoro-4-methyl-benzyl}-methoxy-carbamoyl]-2-

20 hydroxv—acrvlic acid

Saponification of 2-(2,2-dimethyl-5-oxo-[1,3]dioxolan-4-ylidene)-N-
25  (3-fluoro-4-methyl-benzy!)-N-methoxy-acetamide as described in the
preparation of compound 1 gave the title material as white crystals (100%



20 50.94; H, 4.01; N, 3.71. Found: C 50.96; H, 4.07; N, 3.66. EXAMPLE 30
Compound 30- A: 2-Chl oro-4-fl uoro-benzal dehyde O nethyloxinme ClI 25 27
February 2006 89 Reaction of 2-chloro-4-fluoro-benzal dehyde with

met hoxyl am ne hydrochl oride as described in the preparation of conpound
3-A gave the title oxine ether as a clear oil (93%yield).1HNMR indicated
a 9:1 mxture 5 of E- and Z-isonmers. |IHNVR 400 MHz ( CD&2BfFebBrigrprd006
(E-isomer) 3.99 (3H, s, OCH3), 6.99 (1H m aromatic), 7.12 (1H, m
aromatic), 7.87 (1H m aromatic), %(1H, s, CH). Conpound 30-B:

N- (2- Chl or 0- 4-fl uor o- benzyl ) - O net hyI droxvl ami ne 10 O Reduction of
2-chl or o- 4-fl uor o- benzal dehyde 0- net hyI oxinme with sodi um cyanoborohydri de
as described in the preparation of conpound 15 3-B gave the title

hydr oxyl ani ne vaelda nae 89 °Gi(¢thgk acetate Hromae)o MR 40hMHg (C2GLp&| (el ution

o SRV REALE T2 (BT AR SR (D °

7.15 (1H, dd, EgllH_s 2?1-5),% (aﬂdm] arox%aﬁgfh"zchl Oﬁng{e a%rrlahé Alal I dq‘&' = 6.0

Hz and J = ., aromaticy. The hydr Owasotalned as a
white soli d. s RBENC:: %L,‘ffﬁlllcﬂﬂi Nout.9€sFHeGHFNCE4.8ICTH, 430, 3R 4%0; H, 4. 46;
N, 6. 20. Fgund: C, 42.50; H 4.36; N, 5.98. Conpound 30-C:

N- ( 2- Chl or ©- 4-fl uoro- benzyl)-2-(Z 2-di nmet hyl - 5- oxo-

[ 1, 3] di oxol an-4-yl i dene) - N- met hoxy- a¢&h i e

Compound 28-A: 4-Trifluoromethvl-benzaldehvde O-methvloxime

F3C

Reaction of 4-trifluoromethylbenzaldehyde with methoxylamine

10

hydrochloride as described in the preparation of compound 3-A gave the
title oxime ether as a clear oil (100% yield). tHNMR indicated a 9:1
mixture of E- and Z-isomers. THNMR 400 MHz (CDCls} 8 (ppm): (E-
15 isomer ) 4.00 (3H, s, OCHs), 7.62 (2H, m, aromatics), 7.69 (2H, m,
“aromatics), 8.08 (1H, s, CH).

Compound 28-B: O-Methy]-N-( 4—triﬂuoromethv1~benzy1}-hvdroxylamine

N~
H
FsC

Reduction 4-trifluoromethyl-benzaldehyde O-methyloxime of with
sodium cyanoborohydride as described in the preparation of compound
3-B gave the title hydroxylamine as a clear oil (73% yield). THNMR 400
25  MHz (CDCls) & (ppmy): 3.49 (3H, 5, OCHs), 4.09 (2H, s, NCHb>), 5.80 (1H,
broad s, NH), 7.48 (2H, m, aromatics), 7.60 (2H, m, aromatics). The
hydrochloride salt was obtained as a white solid: mp 132133 °C. Anal.



25 27 February 2006 CI 90 NOO- O QU Reaction of

(2, 2-di net hyl - 5- oxo-[ 1, 3] di oxol an-4-ylidene)-acetyl chloride with

N- (2-chl oro-4-fl uoro-benzyl) - O net hyl - hydr oxyl am ne as 5 described in the
preparation of conmpound 1-A gave the title amde as white crystals (97%
yield): np 127-128 C (ethyl acetate-hexane). IHNVR 400 Mz (CDCl?g

(ppm: 1.76 (6H, s, CH3), 3.70 (3H, s, OCH3), 4.95 (2H, 27 $ebrNGHE)3 0@ 41( 1H,
s, CH, 6.96 (1H, r n, aromatic), 7.13 @&H, dd, j = 2.5 Hz and J = 8.7 Hz,
aromatic), 7.38(1H,dd,J=6.1Hz and J=8.6Hz, 10 aromatic). Anal. cal cd for
C15H15CI FNOG6: C, 52.41; H, 4.39; N, 4.07. Found: C, 52.49; H, 4.15; N,
3.76. Compound,gy g E%f-ﬁo%érﬂ td, 'M@D;O}P@”@}’N)S@Etﬂflﬂifﬁ gaupanopl | - 2-

hydr oxy- acryl | ¢ act d Saponi |cat| on’ of

N- (2- chl or o- 44f$34N0}686nzyl) 2- (2, 2-di net hyl -

oxo-[ 1, 3] di oxol an-4-yl i dene) - N- met hoxy- acet am' de as described in the 20
preparation of conpound 1 gave the title materi al as white crystals (98%
yield): np 14Q~ 145 3 : 1 23 HN EVBO ds) 6
(ppm: m xture K ) . 4.96
(2H, s, NCBH2) ,m&}ﬁ)av(hl#ﬂ-tﬁﬂu@bﬁnerhm t%z(rmlrdzcemmamorratu c) 7. 41 (1H, m
aromatic), 7.50 (1IH, m aromatic); keto: 3.64 (3H s OCH3), 3.98 (2H, s, 27
February 2006

p—

Reaction of (2,2-dimethyl-5-oxo-[1,3]dioxolan-4-ylidene)-acetyl
10 chioride with O-methyl-N-(4-trifluoromethyl-benzyl)-hydroxylamine as
described in the preparation of compound 1-A gave the title amide as
white crystals (97% yield): mp 110 oC (ethyl acetate-hexane). THNMR 400
MHz (CDCls) 6 (ppm): 1.76 (6H, s, CH3), 3.71 (3H, s, OCIHs), 4.87 (2H, s,
NCH»), 6.40 (1H, s, CH), 7.47 (2H, m, aromatics), 7.59 (2H, m, aromatics).
15  Anal. caled for CisHisFsNOs: C, 53.49; H, 4.49; N, 3.90. Found: C, 53.48; H,
4.53; N, 3.83.

Compound 28: 2-Hydroxy-3-[methoxy-(4-trifluoromethyl-benzyl)-

carbamoyl]-acrylic acid

20
O OH

Oy
FsC O

Saponification of 2-(2,2-dimethyl-5-oxo-{1,3]dioxolan-4-ylidene)-N-
methoxy-N-(4-trifluoromethyl-benzyl)-acetamide as described in the
25  preparation of compound 1 gave the title material as white crystals (94%




91 CH2), 4.84 (2H, s, CH2). Anal. calcd for Cl12HnCI FNGs: C, 47.46; H, 3.65;
N, 4.61. Found: C, 47.45; H 3.61; N, 4.56. EXAMPLE 31 5 Conpound 31-A:
2- 1 sopropoxy- benzal dehyde O net hyl oxi me Reaction of

2-i sopropoxybenzal dehyde (Hach, Collect. Czech. 10 Comun.,
23,1958, 1902- 1907) wi th met hoxyl am ne hydrochl ori de as described in the
preparation of conpound 3-A gave the title oxinme ether 2&§ebruaru2086] after
chromat ography on silica gel (elution hexane-ethyl acetate 8:2) (96%
yield). 1IHNWR indicated a 95:5 mxture gf E- and Z- isoners.' HNVMR 400 MHz
(CcbC13) 6 (ppm : (E-isomer) 1.33 (6H, d, j =15 6.1 Hz, C-3), 3.97 (3H

s, OCH3), 4.56 (1H m CH), 6.90 (2H, m aromatics), 7.30 (1H m
aromatic), 7.79 H, d = 2.0 and =7 r [ A7 (1H, s,
Gy compouna B mRAps 13 (et Bibsrmen HHR R GG 20
Reduction of 21 -b@@ﬁ@?Q@ﬂy i i prym
cyanoborohydri%%féé\z?’gée)%isbe in fheé%r’ egprgggﬂtg?lg(r?gémt%mr%g)uz?g%%B gave
the title hydmoxybanitins), 262 {£Ideay aronlatiad)t Anak baleddb:00:BRMNG: ©2 27

February 2006 silica_gel (elution hexane-ethyl acetate 8:2) (83%yield).
1HNMR 400 M—Iz4§(9_' 1%-%5?81\1(&#)1?0@%@4%&@%?%P;Nﬂé?% Hz, CH3), 3.56 (3H, s,
OCH3), 4.0¢ (2H, broad s, NCH2), 4.59 (1H m CH), 6.08 (1H, broad s, NH),
6.86-6.91 (2H, m aromatics), 7.20-7.24 (2H, m aromatics). The

hydrochl oride salt 5 was obtai ned aBXaMW#WIE 22 solid: np 90 OC. Anal. calcd

for ChnnHr 7NO2-HCl: C, 57.02; H 7.83; N 6.04. Found: C_ 56.93; H, 7.64,;
N 5.96 Compound 29-A: 4-Fluoro-2-triflucromethyl-benzaldehyde O-

methyloxime

10 F

Reaction of 4-fluoro-2-trifluoromethyl-benzaldehyde with
methoxylamine hydrochloride as described in the preparation of
compound 3-A gave the title oxime ether as a clear oil (93% yield).

15 HNMR indicated a 92:8 mixture of E~ and Z-isomers. THNMR 400 MHz
(CDCls) & (ppmy): (E- isomer) 4.00 (3H, s, OCHs), 7.25 (1H, m, aromatic),
7.37 (IH, m, aromatic), 8.08 (1H, m, aromatic), 8.36 (1H, broad s, CH).

Compound 29-B: N-(4-Fluoro-2-triflucromethyl-benzyl}-O-methyl-

20 hydroxylamine

Reduction of 4-fluoro-2-trifluoromethyl-benzaldehyde O-
25  methyloxime with sodium cyanoborohydride as described in the

.

preparation of compound 3-B gave the title hydroxylamine as a clear oil




Conpound 31-C. 2-(2, 2-Di net hyl -5-o0xo-[1, 31di oxol an-4-ylidene)- N-(2-

i sopropoxy-benzyl ) - N nmet hoxy-acetam de 10 Reaction of

(2, 2-di net hyl - 5- oxo-[ 1, 3] di oxol an-4-ylidene)-acetyl <chloride with

N- ( 2-1 sopropoxy-benzyl)-O net hyl - hydroxyl ami ne as 15 described in the
preparation of conpound 1-A gave the title amde as white crystals (93%
yield): np 103 oC (ethyl acetate-hexane). 1HNVR 400 MH7Febuay 2006opm :
1.34 (6H, d, j =6.0 Hz, CH3),1.75 (6H,8%, CH3), 3.68 (3H, s, OCH3), 4.60
(1H m CH), 4.95 (2H, broad s, NCH2), 6.44 (1H, s, CH), 6.89 (2H m
aromatics), 7.2-7.3 (2H, m aromatics). Anal. calcd for 20 G sH23NGG: C,
61.88, H 6.6 Bxat-etiyl dedtdte und 31
2- Hydr oxy- 3- 1%5 %\Iso%rng%toglg%%&g%zy IC llﬁéxu{ﬂ?zgr banoy If acrylfl%?r(ggl d 25 27
February 2006 dﬁammMthh (ﬁ‘DCls)S(ppm) 3.55 (3H s, OCHs), 4.21 (2H, s,

2-(2, 2-di th 1,3]d | 4-
(Zgi sopri)ggxy )é)% I[(ﬂﬂe{?ﬁ?%;%&aﬁf rﬁg"’@&@%"’aﬁ? Hetf (Tl e prepar ation

of conmpound 1 _gave I a%?&@tﬁnyaggd). 1HNVR
400 MHz (cCDC13fo8? “Ep) ?@d(gﬁs’é‘ lg@ﬂ&@gﬁk’ﬂhﬁ%ﬂ%sm& 69 (3H, s, OCH3),
4.60 (1H m GHyhitds@id:(? &3&14@)\@3@3&.&&1@@ i(ongI-BFd‘dIBI)HClG:&‘LGﬁ, M2 (211, m
aromatics), 7.21-7.28 (2H, m aromatlcégi (MAB N2) calculated for
C15H19N06 [MPSSBDDS.@?lmdf%&%& Hoy6% - 10 EXAMPLE 32 Conpound
32-A: 4-Fornyl -benzoic acid tert-butyl ester CHO 15 A suspensi on of
4- car boxybenzal dehyde (5.2 g, 34.6 mmol ) in

Compound 29;: 2-(2,2-Dimethyl-5-oxo-[1 3]jdioxolan-4-ylidene)-N-(4-

E

fluoro-2-trifluoromethvl-benzyl-N-methoxy-acetarmide.

CF, o) o)(

F O~ ©

10

Reaction of (2,2-dimethyl-5-oxo-{1 ,3]dioxolan-4-ylidene)-acetyl
chloride with N-(4-fluoro-2-trifluoromethyl-benzyl)-O-methyl-

15 hydroxylamine as described in the preparation of compound 1-A gave the
title amide as white crystals (98% yield): mp 129-130 °C (ethyl acetate~
hexane ). THNMR 400 MHz (CDCls) 8 (ppm): 1.76 (6H, s, CHs), 3.69 (3H, s,
OCHS:), 5.04 (2H, s, NCH>), 6.45 (1H, s, CH), 7.21 (1H, m, aromatic), 7.37
(1H, m, aromatic), 7.47 (1H, m, aromatic). Anal. caled for C16Hi5F4NOs: C,

20 50.94; H, 4.01; N, 3.71. Found: C ,50.96; H, 4.07; N, 3.66.

EXAMTPLE 30
Compound 30-A: 2-Chloro-4-fluoro-benzaldehyde O-methyloxime

Cl

F

25



t et r ahydr of ur

an (130 mM) was treated under argon with di-tert-butyl

di carbonate (15.3 g, 70.0 mmol ) and 4-di net hyl am nopyridine (1.28 g, 10.0

nmol ) and the resulting m xture was stirred at 22 oC for 72 h. After

dilution with
successi vely

and dried ove
under reduced

di chl oronet hane, the reaction m xture was washed 20

with 5%citric acid, saturated sodi um bi carbonate and brine
r anhydrous magnesi um sul phate. Evapor ati oB7 dfebrirary 20816y ent
pressure and chromat ography of the residue on silica gel

(elution toluene-ethyl acetate, 95:5) yi8l ded 2.43 g (34%yield) of the
title ester as a white solid. |I-INVR 400 MHz (CDCI 3) 6 (ppm: 1.61 25 (9H,
s, t-Bu), 7.92 (2H, d, j = 8.3 Hz, aromatics), 8.13 (2H, d, j = 8.3 Hz,

aromatics), 1
4- (Met hoxyi m

hydr ochl ori de
title oxine e
el uti on hexan
(PPM: 1.60 (

aromat i cs) ,> 7. Of7E(ahd Zdsonjers. "BINMRz400MHar( QI 8 ppnd: @SBisber ) S.9CH) -

Compound 32-C. , 4- yam no- met hyl ) -benzoic acid tert-bu , | ester
(331‘?'(5216(5%% R LR Moarisnatin))” Heiibbint aneindtit)e? 87 Gy, est er

H 15 Reductio
with sodiumc

10

15

20

0.09 (1H, s, CH). Compound 32-B:

no- met hyl )-benzoic acid tert-bu | ester 94 27 February 2006
Reaction of 4-f or myRedstnnof 2-chlrird-4t Budrotiweng hldeky dd witht hethorplahany | ani ne
eparation of conpound 3-A gave the

d i bed in the . _
RSB 0o RGP hesl reoBoun S 5. A g

i i : 94 i H 0 . (CDC13) S
o1 PR IR gh b P PG RS

n

wﬁ@gggﬁg@%ﬁqlgfﬁqﬁ{ﬂescribed in the preparation of

Compound 30-B: N-( 2-C11103:0—4-ﬂuoro—benz_vl}—O-methvl—hvdroxvlamine

Reduction of 2-chloro-4-fluoro-benzaldehyde O-methyloxime with
sodium cyanoborohydride as described in the preparation of compound
3-B gave the title hydroxylamine as a clear oil after chromatography on
silica gel (elution dichloromethane-ethyl acetate 95:5) (54% yield).
'HNMR 400 MHz (CDCls) § (ppm): 3.55 (3H, s, OCH3), 4.16 (2H, 5, NCHy)
6.99 (1H, m, aromatic), 7.15 (1H, dd, ] = 2.5 Hz and ] = 8.6 Hz, arormatic),
741 (1H,dd,J=6.0Hzand ] = 8.6 Hz, aromatic). The hydrochloride salt
was obtained as a white solid: mp 159 °C. Anal. caled for CsHsCIENO-
HCL: C, 42.50; H, 4.46; N, 6.20. Found: ~ C,42.50; H, 4.36; N, 5.98.

r

Compound 30-C: N-(2-Chloro-4-fluoro-benzyl}-2-(2,2-dimethy1-5-0x0-

[13ldioxolan-4-ylidene)-N-mmethoxv-acetamide

N-0~1



conpound 3-B gave the title hydroxylam ne as a dear oil after

chromat ography on silica gel (elution hexane-ethyl acetate 8:2) (56% 20

yi el d).1HNWR 400 MHz (CDC13) S (ppm:1.59 (9H, s, t-Bu), 3.49 (3H, s,
OCH3), 4.09 (2H, s, NCH2), 7.41 (21-1, d, j = 8.6 Hz, aromatics), 7.96 (2H,
d, J =8.6 Hz, aromatics). The hydrochloride salt was obtained as a white
solid: np 130-132 DC. Anal. calcd for CI13HI9NGB- HCl: C,2BFebrAjarid200636; N,
5.12. Found: C, 56.90; H, 7.27; N, 5.0®&0 25 27 February 2006 95 Conpound
32-D: 4-(([2-(2,2-D net hyl -5-oxo-[ 1, 31di oxol an-4-yl i dene) -

acetyl | - met hoxy-am nol - net hyl ) -benzoic acid tert-butyl ester N 0O I / OO
O 5 Reaction of (2,2-dinethyl-5-o0xo0-[1, 3]dioxqgl an-4-ylidene)-acetyl
chloride with 4-(nmethoxyam no- et he/,II ) - bengoi g idtert-butyl ester as
described in the preparation of cofipound |l-A[gaVe the title amde as white
crystals (93%yield): np 137-138 i ongt hane- hexane). 10 ' HNMR 400
MHz (CDC13) S (ppm : 1.58 (9H, -Bubp, 1.760(6H, s, CH3), 3.67 (3H, s,
OCH3), 4.87 (2H, s, NCH2), 6.40 (1A, s, EH) 7.39 (2H, d, J = 8.2 Hz,
aromatics), 7.95 (2H, d, j = 8.2 Hz, aromatics). Anal. caled for

C2t H25N07: C, 61.37; H, 6.44; N, 3.58. Found: C, 61.23; H, 6.25; N, 3.52.
15 Conpound 32-E: Refdtiodof 22, 2~dbinedtyiypto®-saddioxoRndt-phdtmaragetyl | dene) -

acetyl |- met ho}c(1¥lb?ircrlie Qf\?iltl_x KEEQEX‘!I%I‘-O?E— ﬁgiogbgr?ziy?)—&methyl—hydroxylarrﬂne as
5 described in the preparation of compound 1-A gave the title amide as

white crystals (97% yield): mp 127-128 °C (ethyl acetate-hexane). 'HNMR
400 MHz (CDCls) & {(ppm): 1.76 (6H, s, CHa), 3.70 (3H, s, OCH3), 4.95 (2H,
s, NCHy), 6.41 (1H, s, CH), 6.96 (1H, m , aromatic), 713 (1H, dd, J = 2.5 Hz
and J = 8.7 Hz, aromatic), 7.38 (1H, dd, ] = 6.1 Hz and J = 8.6 Hz,

10  aromatic). Anal. caled for CisHisCIFNOs: C, 52.41; H, 4.39; N, 4.07. Found:
C,5249; H, 4.15; N, 3.76.

Compound 30: 3-[(2—Ch.lor0-4-ﬂuoro—benzyl)-methoxv—carbamovl]—2—

g o OH
Ji)ﬁ v oo
F O~

Saponification of N-(2-chloro-4-fluoro-benzyl)-2-(2,2-dimethyl-5-

oxo-[1,3]dioxolan-4-ylidene)-N-methoxy-acetamide as described in the

hydroxy-acrylic acid

15

20 preparation of compound 1 gave the title material as white crystals (98%
yield): mp 140-143 °C (ethyl acetate-hexane). THNMR 400 MHz (DM50-
de) & (ppm): mixture of keto-enol forms 25:75; enol: 3.72 (3H, s, OCHz),
496 (2H, s, NCH>), 6.33 (1H, s, CH),. 7.25 (1H, m, aromatic), 7.41 (1H, m,
aromatic), 7.50 (1H, m, aromatic); keto: 3.64 (3H, s OCHz), 3.98 (2H, s,



20 A solution of 4-(([2-(2,2-dinethyl-5-o0xo-[1, 3]dioxol an-4-ylidene)-
acetyl ] - net hoxy-am no) - net hyl ) -benzoic acid tert-butyl ester (0.60 g, 1.53
mol ) in dichloromethane (25 mM) was treated at 22 OC with trifluoroacetic
acid (6 mM) and the resulting m xture was stirred for |Ih. 27 February 2006
96 Evaporation of the solvent in vacuo and recrystallization of the solid
resi due gave 0.457 g (89%yield) of the title material a% RebiruaryciGo& al s:
np 217-219 OC (di dhi or onet hane- hexane).. 1IHNMR 400 MHz (DMSO-d&) 6 (ppm:
1.70 (6H, s, CHs), 3.72 (2H, s, OCH3), 4189 (2H, s, NCH2), 6.18 (1H, 5 s,
CH, 7.39 (2H, d, j = 8.3 Hz, aromatics), 7.91(2H, d, j = 8.3 Hz,
aromatics), 12.9 (1H, broad s, OH). Anal. calcd for CL6HL7NO7:. C, 57.31; H,

411 (3 Car hox NGt G5 SaCHT ay1e- st or b BN R T A R ¢ ac

met hyl ester +4Q1-F&hd v 47GEPH, 5oy : N, £56. O Saponi fication of
4- ({[2- (2, 2-di net hyl - 5- oxo0- [1 3]d|oxolan 4 15

yl i dene) - acet yl ] - net hoxy- am no}-net hyl )-benzoic acid as described in the
preparation of conmpound 1 gave the ]tE rial as a white solid (66%
yield); np 123-125 DC.' HNMR 400 MHz 6 (ppm:mxture of enol and
keto formsg 7@ m . eo%&z\ {Anes, NCH2), 6.34
(1H, s, CH, 7. . d, | = 8. ., d, ] = 8.3 Hz,
20 aromatics), 13.2 (2H, broad, OH); keto form 3 65 (3H, s, OCH3), 3.97
(2H, s, CH2), 4.87 (2H, s, NCH2). Anal. calcd for C13HnNO7-0.2 H2O C

52. 25; | o Py
O

SO

Reaction of 2-isopropoxybenzaldehyde (Hach, Collect. Czech.
10 Commun,, 23, 1958, 1902-1907) with methoxylamine hydrochloride as

described in the preparation of compound 3-A gave the title oxime ether
as a clear oil after chromatography on silica gel (elution hexane-ethyl
acetate 8:2) (96% yield). THNMR indicated a 95:5 mixture of E- and Z~
isomers. ITHNMR 400 MHz (CDCls) 6 (ppm) : {E-isomer) 1.33 (6H,d, ] =

15 6.1 Hz, CHas), 3.97 (3H, s, OCHz), 4.56 (11, m, CH), 6.90 (2H, m,
aromatics), 7.30 (1H, m, aromatic), 7.79 (1H,dd, ] = 2.0 Hz and ] = 7.6 Hz,
aromatic), 8.47 (1H, s, CH). '

Compound 31-B: N-(2-Isopropoxy-benzyl)-O-methvl-hydroxylamine

A

20

Reduction of 2-isopropoxy-benzaldehyde O-methyloxime with
sodium cyanoborohydride as described in the preparation of compound

25  3-B gave the title hydroxylamine as a clear oil after chromatography on



H 4.52; N, 4.69. Found: C, 52.17; H, 4.42; N, 4.64. EXAMPLE 33 25 Conpound
33: 4-(1[2-(2, 2-D net hyl -5-o0xo0-[1, 3] di oxol an-4 ylidene) -

acet yl | - met hoxy-am nol - net hyl ) - N- et hyl - benzam de. 27 February 2006 0 97 N
0 A solution of 4-([[2-(2,2-dinethyl-5-0xo0-[1, 3]dioxol an-4-ylidene)-

acetyl ] - met hoxy-am no}-net hyl)-benzoic acid (0.150 g, 0.45 mvol) in 5

di chl oronethane (2 mM) was treated at 22 CC with oxal yl 2¢fehruary 2806008 nl)
and a trace (capillary) of N Ndinmethylf82mam de and the resulting mxture
was stirred for 2h. The sol vent and excess reagent were evaporated in
vacuo and the residue was dissolved in dichloronmethane (2 m). This

solution was a %@‘y\q] Sr@-&h 3 Phddv ne (0.5
mmol, 0.25 m %;i&qggr o) %ﬁl%n In tgg?c(ae%t%g %%b}n?@&rild pyrlﬂ?one EO 01 m)
in di chl or onet méfﬁ)é:lg()Z(ppm) B85 &6H,1d, Ijzeﬂlm Q8;), Bive (3Hea,c(DCbIa) #i07t ur e was

diluted with eth acetate, washed _successi velé 1 N hydrochloric
aci d, saturated? o'aﬁoa#ﬁbmﬂ%%%ﬂ B i), &8 ( Hré@ado'i/]e\i.'f{}aﬁr%’d‘?

magnesi um sul p ﬁ*?“@?‘y"?’ﬁ égo%)u?h,t& g Oér\ﬁﬁﬁtt ﬁé{%ﬁré&ﬂ é[jszﬂ{ essure

and chromat ogr aph ica e acetate and
acetonitrilpg, Gds@btaildysehdde: &1@6&@9{1@3%@%@1@% GlﬁQITant-He:l.am de as

a white solid. IHNMR 400 MHz (DVSO d6) 'S (PP 69 (6H, s, CB3), 2.77
(3H, d, | = 4.5 PEO2NGHESS3: I‘é@@ie‘gwdsc 7&@5]? # s, NCH2), 6.18
(1H, s, CH), 7.35 (2H, d, | 8.2 Hz, aromatlcs) 7.79 (2H, d, j = 20 8.2

Hz, aromatics), 8.41 (1H, broad d, NH).
Compound 31-C: 2-(2,2-Dimethyl-5-ox0-{1,3]dioxolan-4-vlidene)- N-{2-

isopropoxy-benzyl)-N-methoxy-acetamide

/‘\ 0] O O)(
SR GRS

Reaction of (2,2-dimethyl-5-oxo-[1,3]dioxolan-4-ylidene)-acetyl

10

chloride with N-(2-isopropoxy-benzyl}-O-methyl-hydroxylamine as
15  described in the preparation of compound 1-A gave the title amide as
white crystals (93% yield): mp 103 ¢C (ethy! acetate—hexane). THNMR 400
MHz (CDCl) 6 (ppm): 1.34 (6H, d, | = 6.0 Hz, CH3), 1.75 (6H, s, CHs), 3.68
(3H, s, OCHs), 4.60 (1H, m, CH), 4.95 (2H, broad s, NCH>), 6.44 (1H, s,
CH), 6.89 (ZH, m, aromatics), 7.2-7.3 (2H, m, aromatics). Anal. calcd for
20 CisHasNOg: C, 61.88; H, 6.64; N, 4.01. Found: C_, 61.22; H,6.33; N, 3.87.

Compound 31: 2-Hydroxy-3-[(2-isopropoxy-benzyl)-methoxv-carbamovl]}-

acrylic acid




EXAMPLE 34 Conpound 34-A: 3-(4-Fl uorophenyl) - propi onal dehyde 0-net hyl oxi me
25 98 27 February 2006 Reaction of 3-(4-fluorophenyl)-propional dehyde

(Di ckinson, R P.; Dack, K N; Steele, J.; Tute, M S. Bioorg. Med. Chem
Lett., 6,14,1996, 1691-1696) wi th net hoxyl am ne hydrochl ori de as descri bed
in the 5 preparation of conmpound 3-A gave the title oxinme ether as a clear
oil (97% vyield), bp 65-75 oC/ 1.5 torr (bulb to bul b 27 febluayi2006 air
bath tenperature). 1HNWR indicated a 6:4 m xture of E- and Z-isoners.
1HNMR 400 MHz (CDC13) 6 (ppm: 2.51 andgd. 65 (2H, 2 in, CH), 2.8 (2H m
CH?), 3.84 and 3.88 (3H, 2 s, OCH3), 6.67 (t, j = 5.5 Hz, CH), 7.0 (2H m
10 aromatics), 7.16 (2H, m aromatics), 7.40 (t, j = 4.2 Hz, CH. Conpound
34-B: N-[3-(4-Fluorophenyl)-Rropyll-0O nmethXl hydroxyl am ne 15 Reduction of
3-(4-fluorophenyl)-propi onal dehyde O-nethyl oxime wth sodium

cyanobor ohydri de asagesich e of 02 helifk ﬂ@ﬁ,ﬂ&iox@&mgnée&j&gave the
title hydroxylam ne as a dear oil after 20 chromatography on silica gel and
di stillation i@iserapoxyrbosasleNdinetinxy7aetansideas degeribedrinthell b to bul b

distillation, air_bath tenperatyre .1I—t|hl .400  MHz (Jgg S p%g,: 1.85
(2H, m CH2), DFeBEHIR° f?f?fogn Igage %?}nﬂé@% a%?@f, ’E'B,’r‘ﬁ&’ (% 1 h,
CH2), 3.56¢ 3Ijn'31§1,)_ 1%}3,40@.@2((}@@[3% @%gm)z N&B (6}@,- &gé%%lgg’iggg)ar omati cs),

7.17 (2H, m dromatics). The hydroch salt "was as a white
solid: np 97- 1% GH, AfaCHsL 4166d 1 Hom, CIoHA A HCNCHS), 6.6@ (F,; s, 3H)6. 88; N,

.38, Found: 72: H, 6. 71 42,
6.38. Found: G ep¢ ol Torin, Sromvitics), 7212928 (2H, m, aromatics), HRMS (MAB
Nb) calculated for CasHasNOg [M*]: 309.121238: found: 309.120947.

10  EXAMPLE 32

Compound 32-A: 4-Formvl-benzoic acid ferf-butyl ester

. p

15 A suspension of 4-carboxybenzaldehyde (5.2 g, 34.6 mmol) in

tetrahydrofuran (130 ml) was treated under argon with di-tert-butyl
dicarbonate (15.3 g, 70.0 mmnol) and 4-dimethylaminopyridine (1.28 g, 10.0
minol) and the resulting mixture was stirred at 22 °C for 72 h. After
dilution with dichloromethane, the reaction mlxl-ure was washed

20 successively with 5% citric acid, saturated sodium bicarbonate and brine
and dried over anhydrous magnesium sulphate. Evaporation of the
solvent under reduced pressure and chromatography of the residue on
silica gel (elution toluene-ethyl acetate, 95:5) yielded 2.43 g (34% yield) of
the title ester as a white solid. THNMR 400 MHz (CDDCl) 8 (ppm): 1.61

25  (9H, 5, t-Bu), 7.92 (2H, d, ] = 8.3 Hz, aromatics), 8.13 (2H, d,] = 8.3 Hz,
aromatics), 10.09 (1H, s, CH).

Compound 32-B: 4-( Methoxvixrﬁno-meth_ﬂ)—benzoic acid tert-butvl ester




27 February 2006 99 Conmpound 34-C. 2-(2

2- Di net hyl - 5- oxo-[ 1, 3l di oxol an-4-ylidene)-N[3-(4-

fl uoro- phenyl) - propyl | - N-met hoxy-acet am de 5 Reacti on of

(), 2-di net hyl - 5- oxo-[ 1, 3] di oxol an-4-ylidene)-acetyl chloride with

N-[ 3-(4-fluorophenyl)-propyl]-0O nethyl - hydroxyl am ne as
preparation of conpound 1-A gave the title am de as

described in the

whi? Fabiryaryad 006 97%

yield): nmp 90-91 C (ethyl acetate-hexan@?t 'HNVR 10 400 MHz (CDC13) 5
(ppm: 1.77 (6H, s, CH3),1.98 (2H, m CH2), 2.64 (2H, t, J =7.9 Hz, CH2),
= 7.6 Hz, NCH2), 3.73 (3H, s, OCH3), 6.41 (1H, broad s,
CH), 6.98 (2H, m aromatics), 7.16 (2H, m aromatics). Anal. calcd for
Cl7H20FNO5: C, 60.53; H, 5.98; N, 4.15. Found: C, 60.43; H, 5.99;
15 Conpound 34: 3-1[ 3-(4- Fl uor ophenyl ) - @ret hoxy- carbano |y |-2-
hydroxy-acrylic acid O/~0OH N'~- ~QOZ 20 Saponification of

2- (2, 2-di met hyl - 5-oxo-[ 1, 3] di oxol&n- 4F y[Tdene) - N-

[ 3- (4-fl uoro-phenyl)-propyl]-N nethoxy-acetam de as described in the

3.71 (2H, t,

preparation of conpound 1 gave the title materi al
yield): np 86 C (dec) (ether-hexane).

j

2.0(2H, m CHR2) , 2. 65(1édctior of 4 &HnHRnzic G RRri bulfyT edtblowith00

5

10

15

20

25

methoxylamine hydrochloride as described in the preparation of
compound 3-A gave the title oxime ether as a clear oil after
chromatography on silica gel { elution hexane—ethyl acetate, 96:4) (79%
yield). THNMR 400 MHz (CDCls) 6 (ppm): 1.60 (9H, s, t-Bu), 4.00 (3H, s,
OCHa), 7.62 (2H, d, ] = 8.0 Hz, aromatics), 7.97 (2H, d, ] = 8.0 Hz,
aromatics), 8.08 (1H, s, CH).

Compound 32-C: 4-{(Methoxyamino-methyl)-benzoic acid terf-butyl ester

N~
0 H
>r I

Reduction of 4-(methoxyimino-methyl)-benzoic acid fert-butyl

ester with sodium cyanoborohydride as described in the preparation of
compound 3-B gave the title hydroxylamine as a dear oil after
chromatography on silica gel (elution hexane—ethyl acetate 8:2) (56%
yield). THNMR 400 MHz (CDCls) & (ppm): 1.59 (9H, s, t-Bu), 3.49 (3H, s,
OCH:), 4.09 (2H, s, NCH>»), 7.41 (2H, d, | = 8.6 Hz, aromatics), 7.96 (2H, d,
J = 8.6 Hz, aromatics). The hydrochloride salt was obtained as a white
solid: mp 130-132 oC. Anal. caled for C1aHoNOs-HCl: C, 57.04; H, 7.36; N,
5.12. Found: C, 56.90; H, 7.27; N, 5.00.

N, 4.009.

as white crystals (98%
3HNMR 400 MHz (CDC13) S (ppm: 25



5 10 27 February 2006 NCH2), 3.75 (3H, s, OCH3), 6.57 (1H, s, CH), 7.0 (2H,
m aromatics), 7.17 (21-1, m aromatics). Anal. calcd for Cl4HL6FNOGG: C,
56.56; H, 5.43; N, 4.71. Found: C, 56.78; H 5.49; N, 4.69. EXAWPLE 35
Conpound 35-A: 3-(3, 4-Di chl orophenyl) - propi onal dehyde 0- net hyl oxi me
Reaction of 3-(3,4-dichlorophenyl)-propi onal dehyde (Heck, J. Amer. Chem
Soc., 90, 1968, 5526) with nethoxyl ani ne hydrochl ori de 3% Febasryi2068 i n t he
preparation of conmpound 3-A gave the title oxinme ether as a dear oil (91%
yield), bp 80-90 OC/0.5 torn (bulb to bsgb distillation, 15 air bath
tenperature). 1HNMR indicated a 55:45 m xture of E- and Z- isoners. |HNMR
400 MHz (CDC13) S (ppm: 2.63 and 2.76 (2H, 2 m CH2), 2.9 (2H m CH2),

3.96 and 4.01 | _Bom 1 |=.=. 5 .2.16-7.5 (3H, ni,
aromatics and _0 . ] gél‘i 115-0x0 15 a%dxo%@-fi— Hdéne)-

N-f 3- (3, 4- Di chteytinhempky:anghopiblnD-ieia acid e oo agicae . NO ~ H 25
Reducti on of 3-(3,4-dichl orophenyl)-propi onal dehyde 0- net hyl oxi me with
sodi um cyanobor ohydri de as described in the preparation of conpound 3-B

gave the title hydroxylam ne as a dear oil 27 Fepruary 2006 101 after
chromat ography on silica gel and distillati gn 'd acua (48%yield): bp

~ /0\ I / (I)\\ O
O

Reaction of (2,2-dimethyl-5-oxo-{1,3)dioxolan-4-ylidene)-acetyl
chloride with 4-(methoxyamino-methyl)-benzoic acid tert-butyl ester as
described in the preparation of compound 1-A gave the title amide as
white crystals (93% yield): mp 137-138 °C (dichloromethane-hexane).

10 *HNMR 400 MHz (CDCls) 8 (ppm) : 1.58 (9H, s, t-Bu), 1.76 (6H, s, CH3),
3.67 (3H, s, OCHz), 4.87 (2H, s, NCHa), 6.40 (1H, s, CH), 7.39 (2H, d, ] = 8.2
Hz, aromatics), 7.95 (2H, d, ] = 8.2 Hz, aromatics). Anal. caled for
CaoHzsNOy: C, 61.37; H, 6.44; N, 3.58. Found: C, 61.23; H, 6.25; N, 3.52.

15 Compound 32-E: 4-({{2-(2,2-Dimethyl-5-ox0-{1,3]dioxolan-4-vlidene)-

acetyl]-methoxy-amino}-methyl}-benzoic acid
0 o
O

P

#}M
HO O._ O

O

20 A solution of 4-({[2-(2,2-dimethy}-5-0x0-{1,3]dioxolan-4-ylidene)-
acetyll-methoxy-amino}-methyl}-benzoic acid tert-butyl ester (0.60 g, 1.53
mmol) in dichloromethane (25 ml) was treated at 22 C with
triflucroacetic acid (6 ml) and the resulting mixture was stirred for 1h.



75-80 OC/0.3 torr (bulb to bulb distillation, air bath tenperature). 1HNWR
400 Mz (CHC13) 8 (ppm: 1.81 (2H m CH2), 2.63 (2H t, | = 7.8 Hz, CH2),
2.90 (2H, t, j = 7.1 Hz, CH2), 3.52 (3H, s, OCH3), 5.55 (broad, NH), 7.01 5
(1H, dd, j = 2.0 Hz and J = 8.1 Hz, aromatic), 7.27 (1H, broad d,
aromatic), 7.32 (1H, d. | =8.1 Hz, aromatic). The hydrochloride salt was
obtained as a white solid: np 81-83 OC. Anal. cal cd foR7EabraglZNG HC1:

C, 44.39; H 5.22; N, 5.18. Found: C, 44657; H, 5.05; N, 5.18. 10 Conpound
35-C. N-f3-(3,4-Dichloro-phenyl)-propyll-2-(2,2-di net hyl -

oxo-f1, 31di oxol an 4 ylidene) N net hoxy acet amde C C1 15 Reaction of
(22d|rrethyl 0-[1,3 Ian4 h

N-[3-(3, 4-di chl%oFBB %ﬁjﬂ?%‘%"ﬁ‘“ Ohar\ ‘)E-’W&?amz ng%uélﬁhgg& scrl bed in
the prepar atlorteﬁau@%ma@um (@%giad)t&r&hehﬂ&mtmmxamt myst al s
(95% vyield): nmp 105-106 OC (ethyl "acetate- hexane). ' HNMR 4 M—lz (CDC13) 8
(ppm) : 1.91 (6R17€]9 ehddichpra@etizide-Dexane). ﬁﬁQ«WRzﬂrO@WZKDMSO]dsE? 9 Hz,

T st
aromatic), #.5Q (ﬂ'—lg‘?ﬁb(QJHflﬁ =3 3¥1z, /oI leemldg&@lsqdzfor

Ci 7H 9C12NCG5: C, 59;H' 4.93 N, 3.61. Found: C 68; H, 5.08; N,
3.50. 25 Conpoungindses), 12.9 (1H, broad s, OH). Anal. caled for CiH1NO7: C, 57.31: H,

vt 0 27" Fenr uatyip00R gt £0%7 53/, SR8 Aoyl -2 hydroxy-acrylie

Compound 32: 4-{[(3-Carboxy-3-hydroxy-acryloyl -methoxy-amino]-

10 methyl}-benzoic acid methyl ester

O OH
B
HO O

Saponification of 4-({[2-(2,2-dimethyl-5-ox0-{1,3]dioxolan-4-

15  ylidene)-acetyl]-methoxy-amino}-methyl)-benzoic acid as described in the
preparation of compound 1 gave the title material as a white solid (66%
yield); mp 123-125 °C. THNMR 400 MHz (DMSO-ds)} 8 (ppm):mixture of
enol and keto forms, 7:3; enol form, 3.75 (3H, s, OCHas), 4.97 (2H, s, NCH>),
6.34 (1H, s, CH), 7.4 (2H, d, ] = 8.3 Hz, aromatics), 7.92 (2H, d, ] = 8.3 Hz,

20  aromatics), 13.2 (2H, broad, OH); keto form, 3.65 (3H, s, OCHas), 3.97 (2H,
s, CHy), 4.87 (2H, s, NCHoy). Anal. caled for CisFHiaNQO7-0.2 H20: C, 52.25;
H,452;N,4.69. Found:  (C,52.17; H, 4.42; N, 4.64.

EXAMPLE 33
25  Compound 33: 4-({[2-(2,2-Dimethv]-5-oxo-[1,3]dioxolan-4-viidene)-

acetvl]-methoxy-amino}-methyl)-N-methyl-benzamide.



Cl Saponification of N-[3-(3,4-dichloro-phenyl)-propyl]-2-(2,2-

di net hyl - 5- oxo-[ 1, 3] di oxol an-4-yl i dene)- N net hoxy-acetam de as 5 descri bed
in the preparation of conmpound 1 gave the title material as white crystals
(97%vyield): nmp 106 C (dec) (ethyl acetate-hexane). 'HNVR 400 MHz ( CDC13)
S (ppm: 1.97 (2H, m CH2), 2.61(2H, t, j = 7.7 Hz, CHZ%) 3.71(2H, t, j =
6.9 Hz, NCHz), 3.73 (3H, s, OCH3), 6.54 (1H s, : Sebaryd®06; = 2.0
Hz and J = 8.24 Hz, aromatic), 7.28 (1H, d, j = 2. 0 10 Hz, aromatic) 7.35
(1H, d, j = 8.24 Hz, aromatic). Anal. c# cd for Cl4H15ClZN$: C, 48.29; H,
4.34; N, 4.02. Found: C, 48.34; H, 4.24; N, 3.98. EXAMPLE 36 Conpound 36-A:
(3 4-Dichl orobenzyl i deneam nooxy)-acetic acid tert- 15 butyl ester C
Condensati on of 3, 4-dichl orobenzal dehyde with hydyroxyl am ne 20

hydrochl oride foll owed by reaction with Perd-byé{lt br onpacetate using a
procedure simlar to the one described forw%parati on of conpound 6-A
gave the title oxine ether as gycl g 61 [Nafter ghr omat ography on silica
gel (elution dichloronethane- hgxans 1)0(94% yPel d). ' HNMR 400 MHz
(CDC13) 8 (ppm: 1.52 (9H, s, t-u) 4.63 (2H, s, OCH2), 7.41 (1H, dd, |
=1.9 27 February 2006 103 Hz and YJ = 8.6 Hz, aromatic), 7.47 (1H, d, | =
8.6 Hz, aromatic), 7.71(1H, d, J:19Hz aromatic), 8.13 (1H s, CH).

Corrpound 36-B: [N-(3,4-Dichl or obenz (Xll)am nooxyl acetic acid tert-butyl 5
ester k A solution of 4-({]2-(2,2-dimethyl-5-oxo-{1,3]dioxolan-4-ylidene)-

acetyl]-methoxy-amino}-methyl)-benzoic acid (0.150 g, 0.45 mmol) in
5 dichloromethane (2 ml) was treated at 22 °C with oxalyl chloride (0.08 ml)

and a trace (capillary) of N,N-dimethylformamide and the resulting
mixture was stirred for 2h. The solvent and excess reagent were
evaporated in vacuo and the residue was dissolved in dichloromethane (2
ml). This solution was added dropwise to a cold (5 °C) solution of

10 methylamine (0.5 mmol, 0.25 ml of a 2M solution in tetrahydrofuran) and
pyridine {0.01 ml) in dichloromethane (2 ml). After 1 h at 22 °C, the
reaction mixture was diluted with ethyl acetate, washed successively with
0.1 N hydrochloric acid, saturated sodiumn bicarbonate, brine and dried
over anhydrous magnesium sulphate. Evaporation of the solvent under

15  reduced pressure and chromatography of the residue on silica gel (elution
ethyl acetate and acetonitrile, 0 to 5 %) yielded 0.060 g (38% yield) of the
title amide as a white solid. THNMR 400 MHz (DMSO-ds} 6 (ppm): 1.69
(6H, s, CHa), é.?? (3H, d,] =4.5 Hz, NCHa), 3.72 (2H, s, OCH3), 4.85 (2H, s,
NCHy), 6.18 (1H, s, CH), 7.35 (2H, d, ] = 8.2 Hz, aromatics), 7.79 (2H, d, ] =

20 8.2 Hz, aromatics), 8.41 (1H, broad g, NH). ‘

EXAMPLE 34

Cormpound 34-A: 3-(4-Fluorophenyl)-propionaldehyde O-methyloxime

F

25




Cl H Reduction of (3,4-dichlorobenzyli deneam nooxy)-acetic acid tert- 10
butyl ester as described in the preparation of conpound 3-B gave the title
hydr oxyl am ne as a dear oil (50%yield). "HNVR 400 MFlz (CoD6) S (ppm:
1.4 (9H, s, t-Bu), 3.6 (2H, broad s, NCH2), 4.1 (2H, s, OCH2), 6.35 (1H,
broad, NH), 6.75 (1H, dd, | :20Hzand = 8.1 Hz, aromatic), 7.07 (1H,
d, j = 8.1 Hz, aromatic), 7.24 (H d, j = 2. 0 Hz, ar omai27djebruanc2dfbund
36: {(3,4-Didhl orobenzyl)-[2-(2, 2-di meth9$ 5-oxo-[ 1, 31-

di oxol an- 4-vl i dene)-acetyl]-am nooxvl -acetic add tert-butyl ester CI C 20
Reaction of (), 2-dimethyl-5-o0xo0-[1, 3]di oxol an-4-ylidene)-acetyl chloride
with [ N-(3, 4-di dhl or obenzyl ) am noo>,y]-acetic add tert-butyl ester as
described in the preparation of conpound 1-A gave the title amde as white
crystals (49% yi el d){eamr&QfB—(Ez&lc@opheﬂuxl%paqabaaléehpd@ﬁ@ykm&m Ry.; Febr uar y

138 (on s, oot b NoSperie 1 8E ud Begtaduedichan by 5 1% aa, ) -
5, 5 o000, T Sk B A Sl bl Defefttp i oL ), 7'H53
5.04; N, 5 3. Ogrepfavatich oﬁ;orﬁﬁoﬂﬁi 3HA ghvelthe e Bi98 etHexXAbRIclea3 bﬂ@miound
STA A RO O b X o 15 6k Bl o Butb disthfFRion, air batn

temperature). "THNMR indicated a 6:4 mixture of E- and Z-isomers.

THNMR 400 MHz (CDCls) 6 (ppm): 2.51 and 2.65 (2H, 2 m, CHz), 2.8 (2H,

m, CHy), 3.84 and 3.88 (3H, 2 s, OCHs), 6.67 (t, ] = 5.5 Hz, CH), 7.0 (ZH, m,

10  aromatics), 7.16 (2H, m, aromatics), 7.40 (t, ] = 4.2 Hz, CH).

Compound 34-B: N-{3-(4-Fluorophenvl}-propyl}-O-methyl-

hydroxvlamine

N
H
F

Reduction of 3-(4-fluorophenyl)-propionaldehyde O-methyloxime

15

with sodium cyanoborohydride as described in the preparation of
compound 3-B gave the title hydroxylamine as a clear oil after

20 chromatography on silica gel and distillation in vacue (75% yield): bp 70—
75°C /0.7 torr (bulb to bulb distillation, air bath temperature). THNMR 400
MHz (CHCls) 6 (ppm): 1.85 (2H, m, CH3), 2.68 (2H, t, ] = 7.9 Hz, CI2}, 2.95
(2EL, t, T = 7.1 Hz, CHa), 3.56 (3H, 5, OCHa), 5.58 (1H, broad, NH), 6.99 (2,
m, aromatics), 7.17 (2H, m, aromatics). The hydrochloride salt was

25 obtained as a white solid: mp 97-100 C. Anal. caled for C1oH14FNO-HCl:
C,54.67; H, 6.88; N, 6.38. Found: C,54.72; H, 6.71; N, 6.42.




10 A suspension of sodium hydride (10.0 mml, 0.40 g of a 60 % suspension
in mneral oil) in dry tetrahydrofuran (20 ml) was treated at 25 C with

1- brono- 2-chl oroethane (2 m, 23.8 nmol) followed by a solution 15 - of
4-fl uor obenzal dehyde oxinme (1.39 g, 10.0 nmol) in tetrahydrofuran (20 m)
added dropwi se over 10 min. The resulting m xture was then heated under
reflux for 16 h. The cooled nixture was diluted with etRYlFalreast2006 washed
with brine and dried over anhydrous sodi um sul phate. Evaporation of the

sol vent under reduced pressure and chromgat ography 20 of the residue on
silica gel (elution hexane-ethyl acetate, 8:2) gave 0.80 g (40%yield) of
the title oxinme as a dear oil. 1HNI\/R 400 MHz (CDC13) 8 (ppm: 3.81 (2H, t,

j = 6.0 Hz, CI—@ ) 7 ( rrratlcs)
7.60 (2H, m arc

O (2- Chl or oet hﬂﬁdmﬁ%ﬂeﬁﬁﬂ%@?ﬂﬂﬂh&tﬁoﬂ% E]Cé{é&ﬂj@xyl am ne 27 Febr uary 2006
105 Reduction of 4-fluorobenzal dehyde -chl oroet hyl )-oxine as descri bed
in the preparation of compound 3-B gave the title hydroxylam ne as a cl ear
oil (65%yield) after chromatography on silica 5 gel (elution hexane-ethyl
acetate, 7: 3). 1HNWR 400 MHz (C6D6) S (ppm): oéél (2H, t, j = 6:0 Hz,
CH2), 3.61 (2H, t, j = 6.0 Hz, CH2), 3.65 ( H, ys, o NCH2), 5.14 (1H, broad
s, NH), 6.87 (2H m aromatics), Z omatics). The

hydrochl ori de salt was obtai ned las whi té solid.OAnal. calcd for

COHUCI FNO-HCl : C, 53.08; H, 5.%4; N 6.88. Found: C, 53.17; H, 10 5.31; N,
7.07. Conpound 37-C. O (2-D et hyI am no- et hyl) - N-(4 fl uorobenzvl)-

] Sl L

Reaction of (2,2-dimethyl-5-oxo-[1, 3]d10x01an—4—y11dene)-acety1
chloride with N-[3-(4-fluorophenyl)-propyl]-O-methyl-hydroxylamine as
described in the preparation of compound 1-A gave the title amide as
white crystals (97% yield): mp 90-91 °C (ethyl acetate-hexane). THNMR

10 400 MHz (CDCl3) & (ppm): 1.77 (61, s, CHs), 1.98 (2H, m, CHz), 2.64 (2H, t,
] =79 Mz, CHy), 3.71 (2H, t, ] = 7.6 Hz, NCH3), 3.73 (3H, s, OCHj), 6.41
(1H, broad s, CH), 6.98 (2H, m, aromatics), 7.16 (2H, m, aromatics). Anal.
calcd for C17H20FNOs: C, 60.53; H, 5.98; N, 4.15. Found: C, 60.43; 1, 5.99;

N, 4.09.
15

Compound 34: 3-{{3-(4-Fluorophenyh)-propyvll-methoxyv-carbamovyl}-2-

hydroxy-acrylic acid

0O OH
@/\/\,I\,J\/I\COEH
F o~

20

Saponification of 2-(2,2-dimethyl-5-6x0-[1,3]dioxolan-4-ylidene)-N-
[3-(4-flucro-phenyl)-propyl]-N-methoxy-acetamide as described in the
preparation of compound 1 gave the title material as white crystals (98%
yield): mp 86 °C (dec) (ether-hexane). tHNMR 400 MHz (CDCls) § (ppm):

25 2.0@2H, m, CH>),2.65(2H, t,]=7.8 Hz, CHy), 3.72 (2H, t,] = 7.1 Hz,



hydr oxyl am ne 15 A sol ution of

O (2-chl oroethyl)-N-(4-fluorobenzyl)-hydroxylamne (0.327 g,1.6 mml) in
acetonitrile.(2 mM) was treated with a solution of dinethylamne (16 mml,
8 mM of a 2 Msolution in tetrahydrofuran). 20 Sodiumiodide (0.06 g) was
then added and the resulting mxture was sealed and heated at 55 C for 16
h. The cooled nmixture was diluted with ethyl acetate, Washelruary

sat urat ed sodi um bi carbonate, brine andQried over anhydrous sodium

sul phate. Evaporation of the solvent under reduced pressure yielded 0.310
g (91%yield) of the crude title 25 hydroxylam ne as a |light brown oil

whi ch was useqy@gp 5878 ijrs,tj@megsv’ ﬁqeaoc INVR (21 OrnMito oh £36086 7.5 (pp)
2.19 (6H, s, NCHS)}S 5, T = ( Hjl, CI(—IZ) 3.82 (2H, s, NCH2),
3.84 (2H, t, J(Ji B, agomzahcsjmnal eza;lacd(f@HClﬁilmFIﬁ@@r@,tﬁG@)H ?48aN¢ 241 m
aromatics). 2 0 ound 37-D:

N- (2- Di net hyl ggﬁ%&é&g% ﬁIZEg’gp et hyl - 5-oxo- [13 ]

di oxol an- 4-yl i dene)-N-(4-fl uoro-benzyl )-acetam de 5 Reaction of

(2, 2-di nmet hyl - 5- oxo-[ 1, 3] di oxol an-4-ylidene)-acetyl chloride with

O (2-di met Byl ami no-et hyl ) - N-(4 fl UOEM&L hydr oxyl ami ne as described in

the preparati of conpour de as. white crystals
(30% yi el d) %ﬂ%‘@—‘@@d - lozos RigRldEyde Y- (DVBO d6) S
(PPM: 1.70 (GkhhSioxiahs) 216(6H S, NCHB), 2.44 (2H, t, j = 5.3 Hz,
CH2), 3.97 (2 Fl_tj;"j"_—' .3 Hz, CH2), 4.79 (2H, s, NCH2), 6.52 (1H, s, CH),
7.18 (2H, m aromatics), 7. 34 (2H, m aromatics). Anal _calcd for
C16H23FN205: C, 59.00; H, 6.32; d\l 7. 64. Fo\qnq)'

M N

Cl
10
Reaction of 3-(3,4-dichlorophenyl)-propionaldehyde {(Heck, J.
Amer. Chem. Soc., 90, 1968, 5526) with methoxylamine hydrochloride as
described in the preparation of compound 3-A gave the title oxime ether
as a dear oil (91% yield), bp 80-90 °C/0.5 torr ( bulb to bulb distillation,
15  air bath temperature ). ZHNMR indicated a 55:45 mixture of E- and Z-
isomers. 'THNMR 400 MHz (CDCls) § (ppm): 2.63 and 2.76 (2H, 2 m, CHb),
2.9 (2H, m, CHy), 3.96 and 4.01 (3H, 2 5, OCH3), 6.77 (t, ] = 5.5 Hz, CH),
7.16-7.5 (3H, m, aromatics and CH).

20  Compound 35-B: N-{3-(3 4-Dichlorophenyl)-propyll-QO-methyl-

hyvdroxylamine .

Cl NO~
H
cl

25 Reduction of 3-(3,4-dichlorophenyl)-propionaldehyde O-
methyloxime with sodium cyanoborohydride as described in the

preparation of compound 3-B gave the title hydroxylamine as a clear oil



C, 58.73; H 6.13; N, 7.40. 15 Conmpound 37:

3-[ (2- Di net hylam no- et hoxy) - (4-fl uorobenzyl)- carbanoyl]-2-hydroxy-acrylic
acid ~O ~~OH N' ' "Q02H 20 Saponification of

N ( 2- di net hyl am no- et hoxy- 2- (2, 2- di net hyl - 5-

0xo0-[ 1, 3] - di oxol an-4-yl i dene)-N-(4-fl uorobenzyl)-acetam de as described 27
February 2006 107 in the preparation of conmpound 1 gavelebruanys20id eri al
as a white powder after adjusting to pH5 (1 N HCl), chronatography on
reversed phase silica gel (Waters, G 1§;; 125 A) and freeze drying (68%
yield). 1HNWR 400 Mz (DMSO-d6) S (ppm): nmainly keto form2.7.3 (6H s, 5
NCH3), 3.22 (2H, broad s, CH2), 3.72 (211, broad s, CH2), 4.18 (2H, broad
s, OCH2), 4.81 (2H, s, NCH2), 7.17 (2H, _aromatics), 7. .38 (2H m
aromatics). HRMEETERRIBIRATQAN 4 l%gﬂépd&%mzwqtm& Yo ¥3dd ) PPg0o0:

found: 326.127 o l,. ClaE - ﬁII'f\'!T;{ .15; N,
8.14. Found: C%%S . anslfpﬁgﬂ)@g ;tg ﬁmbsé%gﬁgi%lg Mﬁ@e%égggund - A
[[2-(2, 2- di met &30 MELOCHCR) Spndx 2BaRHK, vl CURY)e)63deHES t, = 7.8 Hz, CHy),
(4-fluoro- benz%/f - am nooxg] - acetgl chloride N 15
S0 (2H, t, ] =7.1 Hz, CH>), 3.52 (3H, s, OCHj3), 5.55 (broad, NH), 7.01
5 (1H,dd,J =2.0Hz and ] = 8.1 Hz, aromatic), 7.27 (1H, broad d, aromatic),
7.32(1H. d.] = 8.1 Hz, aromatic). The hydrochloride salt was obtained as a
white solid: mp 81-83 eC. Anal. caled for C10H1Clo2NO-HCL C, 44.39; H,

5.22; N, 5.18. Found: C, 44.57; H, 5.05; N, 5.18.

10 Compound 35-C: N-[3-(3,4-Dichloro-phenyl)-propyl]-2-(2,2-dimethyl-5-

oxo-[1,3]dioxolan-4-ylidene)-N-methoxy-acetamide

O
Cl
IORE Gl
)
Cl O

15 Reaction of (2,2-dimethyl-5-oxo-[1,3]dioxolan-4-ylidene)-acetyl
chloride with N-[3-(3,4-dichlorophenyl)-propyl]-O-methyl-
hydroxylamine as described in the preparation of compound 1-A gave the
title amide as white crystals (95% yield): mp 105-106 °C (ethyl acetate—
hexane). THNMR 400 MHz (CDCls) § (ppm): 1.91 (6H, s, CHa), 2.13 (28],

20 m,CH), 277 (2H,t, ] =79 Hz, CHy), 3.86 (2H, t, ] = 7.0 Hz, NCH>), 3.88
(3H, s, OCHa), 6.54 (1H, broad s, CH), 7.2 (H, broad dd, aromatic), 7.44
(1H, broad d, J = 2 Hz, aromatic), 7.50 (1H, d, ] = 8.1 Hz, aromatic). Anal.
caled for C17H19ChNO5: C,5259; H,4.93; N, 3.61. Found: C, 52.68; H, 5.08;
N, 3.50.

25

Compound 35: 3- [3—(3,4-Dichlorophenv1)—propzlI-methoxv—carbalnovl }-2-

hydroxy-acrvlic acid




O O Conpound 38-A was prepared from conpound 22-A using the procedure
described in the preparation of conpound 22-B. 20 Method for the
preparation of coin unds 38-61 DC Amne (0.165 mml),VI-A in Schene VI, was
conbined with 2-(2- pyridyl)ethyl functionalized silica gel (0.38 mol
equivalents) in 1 nL of 1,2-dichloroethane at 5 C. To this was added
[[2-(2, 2-di net hyl - 5- oxo- 27 February 2006

[ 1, 3] di oxol an- 4-yl i dene)-acetyl]-(4-fluaoa-benzyl)-am nooxy] -acetyl 25
chloride (0.165 mml) dissolved in 1 nL of 1,2-dichloroethane. After 1
hour at 25 C the reaction mxture was filtered and purified on a 108 27
February 2006 Shimadzu automated preparativey HPgG system (Waters XTerraTM
C-8, 5, 19x100 mm solvent AgWater SV N AC]_Sol vent B: Acetonitrile).
The col |l ected conpounds were ana d inly tte Teddowi ng LOMS 5
conditions. Colum: X Terra 509- .6 x 30._mm Sol vent: Solvent A:10 %
CH3CN - 90 % H20O , 5mM NH4Cac " Sol vent B: 90 % CHSCN -10 % H20, 5nM NH4Cac
10 Gradient: 100% sol vent A/ 0% solvent B to 0% sol vent A/ 100% sol vent B
Gadient tine: 2 mnutes, hold tinme 1 mnute. Flow rat?' ? m/mn.

Det ect or wavel engt hS@zanifigatiopgf N-[3-(3,4-dichloro-phenyl)-propyl}-2-(2,2-

diniethyl—S-oxo-[l J3ldioxolan-4-ylidene}-N-methoxy-acetamide as
5 described in the preparation of compound 1 gave the title material as

white crystals (97% vield): mp 106 °C (dec) (ethyl acetate-hexane).
THNMR 400 MHz (CDCls) § (ppm): 1.97 (2H, m, CHy), 2.61 (2H, t, ] =7.7
Hz, CHy), 3.71 (2H, t, ] = 6.9 Hz, NCHy), 3.73 (3H, s, OCHs), 6.54 (1H, s,
CH), 7.03 (1H, dd, ] = 2.0 Hz and J = 8.24 Hz, aromatic), 7.28 (1H, d,J =2.0

10 Hz, aromatic) 7.35 (1H, d, ] = 8.24 Hz, aromatic). Anal. calcd for
CuHisCINOs: C, 48.29; H, 4.34; N, 4.02. Found: C, 48.34; H, £.24; N, 3.98.

EXAMPLE 36

Compound 36-A: (3,&Dichlorobenzylideneaminooxv)—acetic acid fert-

15  butyl ester

A<

Condensation of 3 4-dichlorobenzaldehyde with hydroxylamine
20  hydrochloride followed by reaction with terf-buty! bromoacetate using a
procedure similar to the one described for the preparation of compound
6-A gave the title oxime ether as a clear oil a.fter chromatography on silica
gel (elution dichloromethane-hexane 1 :1) (94% yield). THNMR 400 MHz
(CDCls) 8 (ppm): 1.52 (9H, s, t-Bu), 4.63 (2H, s, OCH), 741 (1H, dd, J = 1.9



Compound retention tinmes (RT) are recorded in the table bel ow

Spectronetry (MS) data were determned with a Mcromass ZML) Pl atform TSQ
7000 LC/MS in positive electrospray node. Results are reported in the

tabl e bel ow. 20 ConpoundXRTFor nul aM5 38CN1 1. 34C20H23FN207423 0 27 February
2006 109 ConpoundxRTFornmul aMs N-CH, 391. 95C34H36FN306602 N 40C

~N- 1. 53C24H26FN506500 N CH3 41N 1. 69C24H25FN206457 H 2Z-February 2006

N1. 68C23H22F2N206461 F / H 43Nl. 75C23H22C1FN206477
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Hz and J = 8.6 Hz, aromatic), 7.47 (1H, d, ] = 8.6 Hz, aromatic), 7.71 (1H, d,
] = 1.9 Hz, aromatic), 8.13 (1H, s, CH).

Compound 36-B: [N-(3,4-Dichlorobenzylaminooxy]-acetic acid tert-butyl

5 ester

Reduction of (3,4-dichlorobenzylideneaminooxy}-acetic acid fert-
10 butyl ester as described in the preparation of compound 3-B gave the title
hydroxylamine as a clear oil (50% yield). THNMR 400 MHz (C¢Ds) &
(ppm): 1.4 (9H, s, t-Bu), 3.6 (2H, broad 5, NCHy), 4.1 (2H, s, OCHz), 6.35
(1H, broad, NH), 6.75 (1H, dd, ] = 2.0 Hz and ] = 8.1 Hz, aromatic}, 7.07
(1H, d, J = 8.1 Hz, aromatic), 7.24 (H, d, ] = 2.0 Hz, aromatic).
15
Compound 36: {(3,4-Dichlorobenzyl)-[2-(2,2-dimethyl-5-oxo-[1,3]-

dioxolan-4-vlidene)-acetyll-aminooxy}-acetic acid tert-butyl ester

0 o

ol '?‘J\/t\‘g
CID/\ZJ\O %

Reaction of (2,2-dimethyl-5-oxo-[1,3]dioxolan-4-ylidene}-acetyl

20

chloride with [N-(3,4-dichlorobenzyl)aminooxy]-acetic acid tert-butyl
ester as described in the preparation of compound 1-A gave the title

amide as white crystals (49% yield): mp 127-129 °C (ethyl acetate-hexane).



Cl H 44H1. 64C24HSFN207473 H3C-O 45] Hl. 71C24H25FN206457 H3C
46~1. 79C24H22F4N206511 F3C / H CH3 471 N1. 72C24H24F2N206475 F /| H 27
February 2006 110 ConpoundXRTFornul aMs N CH3 482. 08C33H33C12FN206643 Cl

49N

10

15 -

20

25

27 February 2006
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THNMR 400 MHz (CDCls) 6 (ppm): 1.51 (9H, s, t-Bu), 1.78 (6H, s, CHa),
4.38 (2ZH, s, CHy), 4.90 (2H, s, CHa), 6.49 (1H, s, CH), 7.28 (1H, dd, J=2.5
Hz and } = 8.0 Hz, aromatic), 7.41 (1H, d, ] = 8.0 Hz, aromatic), 7.53 (1H, 4,
J = 2.5 Hz, aromatic). Anal. caled for CooHClNO7: C, 52.19; H, 5.04; N,
3.04. Found: C, 52.25; H, 5.11; N, 2.93.

EXAMPLE 37
Compound 37-A: 4-Fluorobenzaldehvde O-{2-chloroethyl)-oxime

lonne
F

A suspension of sodium hydride (10.0 mmol, 0.40 g of a 60 %

suspension in mineral oil) in dry tetrahydrofuran (20 ml) was treated at 25
oC with 1-bromo-2-chloroethane (2 ml, 23.8 mmol) followed by a solution
of 4-fluorobenzaldehyde oxime (1.39 g, 10.0 mmol) in tetrahydrofuran (20
ml) added dropwise over 10 min. The resulting mixture was then heated
under refhux for 16 h. The cooled mixture was diluted with ethyl acetate,
washed with brine and dried over anhydrous sodium sulphate.
Evaporation of the solvent under reduced pressure and chromatography
of the residue on silica gel (elution hexane—etﬁyl acetate, 8:2) gave 0.80 g
(40% yield) of the title oxime as a clear oil. THNMR 400 MHz (CDCls) 8
(ppm): 3.81(2H, t,] = 6.0 Hz, CHa), 4.4 (2H, t, ] = 6.0 Hz, CHz), 7.10 (2H,
m, aromatics), 7.60 (2H, m, aromatics), 8.13 (1H, s, CH).

Compound 37-B: O—(Z-Chloroethvl)-N—(éﬂuorobenzyl)-hydroxvlarrﬁne

J@r\’“’o\/\m
H
F




1. 87C27H31FN206499 Y
521101 J1. 48C21HVFN208455
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Reduction of 4-fluorobenzaldehyde O-(2-chloroethyl)-oxime as
described in the preparation of compound 3-B gave the title
hydroxylamine as a clear oil (65% yield) after chromatography on silica
gel (elution hexane-ethyl acetate, 7: 3). tHNMR 400 MHz (CsDs) 8 (ppm):
3.31 (2H, t, ] = 6.0 Hz, CHy), 3.61 (2H, t, ] = 6.0 Hz, CHa), 3.65 (2H, s,
NCH3), 5.14 (1H, broad s, NH), 6.87 (2H, m, aromatics), 6.98 (2H, m,
arornatics). The hydrochloride éalt was obtained as a white solid. Anal.
calcd for CoH1CIFNO-HCL: C, 53.08; H, 5.44; N, 6.88. Found: C, 53.17;: H,
5.31; N, 7.07.

Compound 37-C: O-(Z-DimethVIarrnino-ethvl)—N—(4—ﬂuorobenzyl)—

hydroxyvlamine

A solution of O-(2-chloroethyl)-N-{4-fluorobenzyl)-hydroxylamine
(0.327 g, 1.6 mmol) in acetonitrile (2 ml) was treated with a solution of
dimethylamine (16 mmol, 8 mi of a 2 M solution in tetrahydrofuran).
Sodium iodide (0.06 g) was then added and the resulting mixture was
sealed and heated at 55 °C for 16 h. The cooled mixture was diluted with
ethyl acetate, washed with saturated sodium bicarbonate, brine and dried
over anhydrous sodium sulphate. Evaporation of the solvent under
reduced pressure yielded 0.310 g (91% yield) of the crude title
hydroxylamine as a light brown oil which was used as such for the next
step. THNMR 400 MHz (C¢Ds) 8 (ppm): 2.19 (6H, 5, NCHs), 2.47 (2H, t, T =
6.1 Hz, CHb), 3.82 (2H, s, NCHz), 3.84 (2H, t, = 6.1 Hz, CH>3), 6.9 (2H, m,

aromatics), 7.11 (2H, m, aromatics).

501. 72C23H29FN206449 510 N-1.53C22H22FN202451 N
65 531.81C241- 133FN2064 542. 08C23H41FN206521 |
55j 1. 98C23Hs2FN206517 27 February 2006 111 ConpoundXRTFor nmul aVs
561. 53C21H25FN208453 O 571. 47C24H26FN306472 N J-



58i 01. 49C22H29FN208469 OF | 59/ 1.31C23H28FNBO2478 LN N ' A

60/ - N1. 43C18H21FN206381 H I' 61~N 1. 59C20H25FN206409 H EXAMPLE 39 Met hod
for the preparation of conmpounds 62-79 Conpounds 38-61 (0.05 nmol) were
each dissolved in 2 nL of 1:1 5 THE/H20 and treated with 0.15 nL of 1M
LiOH (in water) at 5 Cfor 1.5 hours. The reactions were quenched with
0.25 nL of IMHCI. After evaporation of solvent the coRgdiaidyans2@O6
individually purified by filtration tht@ugh a Varian Bond Elute C 18
cartridge (Varian Inc. Palo Alto California) using H20 fol | owed by
1:1-H20/ acetonitrile to elute to 10 product. Spectronetry (M5) data were

det er mi ned wi th Q75550 FMDR RS 0615009907 bRty nBgal | ve
el ectrospray :

1,31dioxolan-4-vlidene)-N-(4-fluoro-be D-acetamide

B
o e
Rl

Reaction of (2,2-dimethyl-5-oxo-[1,3]dioxolan-4-ylidene}-acetyl
chloride with O-(2-dimethylamino-ethyl)-N-(4-fluorobenzyl)-
hydroxylamine as described in the preparation of compound 1-A gave the
title amide as white crystals (30% yield): mp 95-96 °C (ether-hexane).

10 'HNMR 400 MHz (DMSO-ds) 8 (ppm): 1.70 (6H, s, CHa), 2.16 (6H, s,
NCHa), 2.44 (2H, t, ] = 5.3 Hz, CI12), 3.97 (2H, t, ] = 5.3 Hz, CHz), 4.79 (2H,
s, NCH>), 6.52 (1H, s, CH), 7.18 (2H, m, aromatics), 7.34 {2H, m,
aromatics). Anal. caled for CisHzFN2Os: C, 59.00; H, 6.32; N, 7.64. Found:
C,58.73; H, 6.13; N, 7 40.

15
Compound 37: 3-[(2-Dimethyvlamino-ethoxvy)-(4-fluorobenzyl)-
carbamoyl]-2-hydroxy-acrylic acid
O OH -
O
F \L
N/
|
20

Saponification of N-(2-dimethylamino-ethoxy-2-(2,2-dimethyl-5-
oxo-{1,3}-dioxolan-4-ylidene)-IN-{(4-fluorobenzyl)-acetamide as described



27 February 2006 112 ConpoundXFormul aMs 62() C17H 9FN207381 O N CH3 63.
C31H32FN306560 N \ | CH3 64NC21H21FN206415 | H IN 65' C20H18F2N206419 N F
/ H 66NC20H SC1FN206435 CI H N
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in the preparation of compound 1 gave the title material as a white
powder after adjusting to pH 5 (1 N HCl), chromatography on reversed
phase silica gel (Waters, C-18, 125 A ) and freeze drying (68% yield).
THNMR 400 MHz (DMSO-de) § (ppm): mainly keto form 2.73 (6H, s,
NCHz), 3.22 (2H, broad s, CHy), 3.72 (2H, broad s, CHa), 4.18 (2H, broad s,
OCH3), 4.81 (2H, s, NCH3), 7.17 (2H, m, aromatics), 7.38 (2H, m,
aromatics). HRMS (MAB Np) calculated for CisHisFINLROs [M+]: 326.127800:
found: 326.127864. Anal. caled for CisH1sFN20s-H-0: C, 52.32; H, 6.15; N,
8.14. Found: C, 52.80; H, 5.79; N, 8.02.

EXAMPLE 38
Compound 38-A: [[2-(2,2-dimethy]-5-oxo-[1 3ldioxolan-4-ylidene}-acetyll-

(4-fluoro-benzyl)-aminooxyl-acetyl chloride

Compound 38-A was prepared from compound 22-A using the

procedure described in the preparation of compound 22-B.

Method for the preparation of compounds 38-61
Amine (0.165 mmol) ,VI-A in Scheme VI, was combined with 2-(2-

pyridyljethyl functionalized silica gel (0.38 mumol equivalents) in 1 mL of
1,2-dichloroethane at 5 °C. To this was added [[2-(2,2-dimethyl-5-0x0-
[L3]dioxolan-4-ylidene)-acetyl]-{(4-fluoro-benzyl)-aminooxyJ-acetyl
chloride (0.165 mmol) dissolved in 1 mL of 1,2-dichloroethane. After 1

hour at 25 °C the reaction mixture was filtered and purified on a



67HC21HZI FN207431 H3C- O 68NC21H21FN206415 H3C / H IN 691 | ~ CzIl H 8F4N206469

N F3C/ H CH3

10

15

20

| 70NC21H20FF2N206433 F / H 27 February 2006 113
ConmpoundXFor nul aM5 N-CH3 71C30H29CI 2FN2C6601 €I C, 72' ~,,
C24H22FN206457 N

, 27 February 2006
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Shimadzu automated preparative HPLC system (Waters XTerra™ C-§,
5p, 19x100 mum, solvent A: Water 5mM NHOAC; Solvent B: Acetonitrile).

The collected compounds were analysed using the following LC/MS

condifions.

Column: X Terra bu C-8, 4.6 x 30 mm
Solvent: Solvent A: 10 % CH3CN - 90 % Hz0 , 5mM NH¢Oac

Gradient:

Gradient time:

Flow rate:

Solvent B: 90 % CH3CN — 10 % H20O , 5mM NH¢Oac
100% solvent A /0% solvent B to 0% solvent A/100%
solvent B l

2 minutes, hold time 1 minute.

4 ml/min.

Detector wavelength 220 nm.

Compound retention times (RT) are recorded in the table below.

Spectrometry (MS) data were determined with a Micromass ZMD

Platform TSQ 7000 LC/MS in positive electrospray mode. Results are

reported in the table below.

X RT Formula MS

Compound
T |
38 [” j 1.34 CaoHosFNO7 423
O




73~~ | NC29H25FN206407 74C2i H2O9FN206423  75C251 - L32FN206479
76NC25H33FN206475 | A ~ 77N NC20H24FN307436 78Cl5H17FN206339 H
79NC17H21FNz06367 114 27 February 2006 EXAMPLE 40 HI V-Integrase

I nhi bitionActivity The tabl e bel ow shows the percent inhibition of

H V-integrase in the presence of 50 M conmpounds 1-24 and 62-79. For each
reaction, 55 pnole of biotin | abel ed substrate DNA wasZBdeiiuary 288ug of

Streptavidin coated PVT SPA beads (Anersham Pharmaci a Bi otech). 0.26
109
X RT Formula MS
A
N-~CH,4
; 1.95 CaqH36FN2Os 602
X -
UV
<:\>—N N—% 1.53 C24H26FN505 500
=N NS
CHy
P
N 1.69 CagHasFIN206 457
H
y
D/\ N 168 | CxHnpFNOs | 461
H
F
e
/©/\, 175 | CopHnCIFNZOs | 477
H
cl
a
N\
6 H 164 | CoHusFNROy 473
H3C'—O .
N}a
/g\ . 171 CasHosFNLO5 457
H
HaC
P
D/\'?’ 179 | CuHzFN:Os | 511
H
FaC
CH,
D/J\ry;’? 172 | CuHuFNyOs | 475
H
F




ng of reconbinant integrase was incubated with the beads for 90 m n at

37C. Unbound enzyne was renoved by washing the conplex followed by
addition of inhibitors and 0.1 fnol of P33 | abeled target DNA. 10 Reaction
was stopped by adding EDTA to a final concentration of 10 mM Sanpl es were
counted in TopCount NXT (Packard) and the CPM was used as a neasure of
integration. Reaction condition was as described in A 2Ehrgbruany 2086 R
Craigie , J. Virol. 69, 5908-5911 (199%)p The sequences of substrate and
target DNA were described in Nucleic Acid Research 15 22,1121-1122 (1994).
Conpounds of this invention tested in this assay have |C50's of

approxi mat el y p-83—+t6-50-M-Cormppunddt+rhtbigtonat——5 Vi-t99 499 . %s399. 9
499.9 599.9 69D 7P 899.9 9b9.9 1099.9 27 F brui‘?ﬁs““%%m 115 %1 ndund%
inhibition at pO M 1199

~CH,

e
.9 v
N
48 2.08 C33H33:C1FN-O¢ 643
() L
Cl

49 | ‘1,? 1.87 CoyHz1FIN20s 499
-~
N
Pt
N~

A~

50 VN 1.72 CagHzoFN2O¢ 449

51 0 1.53 CHaFN2Oy 451
52 /oj) 148 | CaHzFN2Os 455
O‘\.
53 181 C24H33FN20s 465
54 /\/\)N 2.08 CogH4 1 FIN2Os 521
L

55 | 1.98 C2sHz7FN20¢ 517




1299.9 1399.9 1499.9 1599.0 1699.0 1799.9 1896.0 1999.9 2099.9 2199.9
2299.9 2365.0 2499.9 62>99% 63>99% 64>99% 65>99% _ >99% 66 67>99% 68>99%

69>99% 70>99% 71>99% 72>99% 73>99%
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Compound X RT Formula MS
~_0 /71"1
56 \n/\?! 1.53 C1HasFN2Os 453
O
P
57 [y N 1.47 CaaH2sFN3Os 472
iJ )
O %
58 o'l 149 | ColHueFN:Os 469
o]
Y ;
59 Ay k/N/ 1.31 CzsHzsFN:O7 478
2y
60 ' 1.43 C1aHnFN;O4 381
H
61 Y\y}“ 1.59 CaoH5FN206 409
H
EXAMPLE 39

Method for the preparation of compounds 62-79

Compounds 38-61 (0.05 mumol) were each dissolved in 2 mL of 1:1
5 THF/H:0 and treated with 0.15 mL of 1M LiOH (in water) at 5 °C for 1.5
hours. The reactions were quenched with 0.25 ml of IMHCL. After
evaporation of solvent the compounds were individually purified by
filtration through a Varian Bond Elute C-18 cartridge (Varian Inc. Palo
Alto California) using H2O followed by 1:1-H,O/acetonitrile to elute to
10  product. Spectrometry (MS) data were determined with a Micromass
ZMD Platform TSQ 7000 LC/MS in negative electrospray mode.



74>99% 75>99% 76>99% 77>99% 78>99% 79>99% 116 27 February 2006 | nhibition

of HIV replication Cel

was eval uated by neasuring the production of
cells 5 days post 5 infection.

det er m ned by
The 50%
exponenti al
( ED50/ dr ug

culture assays were perforned using a single cycle,
reconbi nant HI'V virus expressing Renella |uciferase.

Anti-vir

al activity

| uci ferase in the infected
Susceptibility of the virus to co

ounds was

i ncubation in the presence of the serial 2y Fgbruarg@06npound.

=1

ef fective concentration (EC5011das cal cul ated by using the
formof the nedian effect equation where (Fa)
conc.)n]. Conpounds of this invention tested in this assay have

/[1+

ECso's of 10 approximately 0.02 to 50 M The tabl e bel ow shows the percent

vi ral
representative
3147

i nhbition at a conmpound concentration of 1.6 Mfor g set

Ceappandfls. Conprund% | nhi bi thoomu@ 1. 6{ umMNI®6 490 596 1533
[
62 [N] C7HsFN:O7 381
8]
o
\N_CH3
63 § CaH32FIN306 560
L)
CH, -111?
64 :;x/ Cz1H21FN20% 415
H
’1.1
65 /Ej\ " CoHsFaNOs | 419
. H
%,
66 /©/\$/ CaolIisCIFN,Os | 435
Cl H
"7«
N
67 d H CorHa1FNZO7 431
HsC—0
s
68 /©/\E Co1H»1FIN20g 415
HaC
o,
-
69 /@A N Ca1F16FsN:0s 469
FsC H
CHs N
70 /@A l'\l/ CarHa2pFIN206 433
H
F




3-C96 4-B87 5-B94 15 EXAMPLE 41 Hydrolysis of Prodrugs Under Physi ol ogi cal
Conditi ons As shown in Schenme VII, conpounds of Formula VII-A wherein Rl
and R2 are as defined for Fornmula I, are hydrolyzed at pH 7 (37 © to 27
February 2006 117 yield the correspondi ng 2-hydroxy acrylic, VII-B, and are
t hus useful as prodrugs. Schene VII 50 0 \0 RO OrRz VII-A ~O ~~CH RL N'
CZH OR2 VII-B In an experinment to neasure the hydroRyd$iebrggaryciidfounds
such as VII-A conpound 3-C was added to 25mM phosphate buffer (pH 7) at a
10 concentration of 0.03 ng/nL. The reattd on was i ncubated at 37C for a
period of 24 hours. Interval time points are analyzed by HPLC, identifying
both the conmpound 3-C and conpound 3, the parent acid. Results are shown

in the table. |Compound X Formula MS
s
\
N"’CHg
71 CapHpClLFNLOy, 601
() L
cl’
72 l b, CogHyyFN2Os 457
N/
P
73 VQN CaoHasFN2Os 407
P

N
74 77 CaHsFNOs | 423

75 CasHarFIN2Og 479

76 | CasHa3FN2Os 475

O
SN

77 AN CaoFIFN:O; 436

/\ /1%7
78 !l\l C1sHpFN204 330

H

79 N}’ CiyHoF

Y\ﬁ 17H21FINLOg 367




15 Hydrolysis of compound 3-C at pH 7 (37 C) Tinme (h)Conpound 3-C Conpound
3 (mg/ m.) (ng/ M) 00. 0260. 001 0.50.0220.008 10.0170.012 1.50.0130. 014rrp
20. 0100. 016 40.0030. 021 60.0010.022 118 W claim 1. A conmpound of formula
| Bl RI"N O R2 27 February 2006 5 wherein Rl is -aryl, -CI-C6

al kyl -aryl,

10 -Cl1-C6 al kyl - S(OQa--aryl, or -G-GCs aIkyI 0-aryl;

and

wherein Rl is unsubstituted or i ndependent |y substitut ed7 Webruary 2006
R3 is independently selected from 114

10

15

EXAMPLE 40

HIV-Integrase InhibitionActivity

The table below shows the percent inhibition of HIV-integrase in
the presence of 50 uM compounds 1-24 and 62-79. For each reaction, 5
pmole of biotin labeled substrate DNA was b.ound to 100ug of
Streptavidin coated PVT SPA beads (Amersham Pharmacia Biotech). 0.26
ng of recombinant integrase was incubated with the beads for 90 min at
37C. Unbound enzyme was removed by washing the complex followed

by addition of inhibitors and 0.1 fmol of P33 labeled target DNA.

Reaction was stopped by adding EDTA to a final concentration of 10 mM.

Samples were counted in TopCountNXT (Packard) and the CPM was
used as a measure of integration. Reaction condition was as described in
A. Engelman and R. Craigie , J. Virol. 63, 5908-5911 (1995). The sequences
of substrate and target DNA were described in Nucleic Acid Research
22,1121-1122 (1994). Compounds of this invention tested in this assay
have ICso’s of approximately 0.01 to 50 uM

% inhibition
at 50 pM

99

99.9
99.9
99.9
99.9
99.9
99.9
99.9
99.9
99.9

Compound

W 0l =3 O WG| d=] W] N

-
o

Each



-H, 15 -halo, -CN, -Cl1-C6 alkyl, -C3-C6 cycloalkyl -OR4, 20 -G -Co
alkyl -O- R4, -C02R5, -Cl-Cio alkyl-C®2R5, -NR6)(R7), -Cl-Clo

al kyl -N(R6) (R7), 25 -CON(R6) (R7), -Cl1-Clo al kyl-CON(R6) (RW -S(O nRs,
-Cl-Clo al kyl -S(O nRs, 27 February 2006 119 -S(O.NR9)(Rlo), -GC-Co

alkyl-S(O,N(R9) (R 0), -aryl, -0O-aryl, 5 -heteroaryl, -0-heteroaryl,

-CrC6 alkyl-aryl, -Cl1-C6 al kyl-heteroaryl, -C(O) -heterd¢februanya®iofal , 10

-A-Clo alkyl-C(O-heterocyclic radical, or

115
% inhibition
Compound
at 50 pM
11 99.9
12 99.9
13 99.9
14 99.9
15 99.0
16 99.0

17 99.9
13 96.0
19 99.9
20 99.9
21 999
22 999
23 65.0
24 99.9
62 >99%
63 >99%
64 >99%
65 >99%
66 >99%
67 >99%
68 >99%
69 >39%
70 >99%
71 >99%
72 >99%
73 >99%
74 >99%
75 >99%
76 >99%
77 >99%
78 >99%
79 >99%




-CC6 haloakyl; RRis -H -C-COalkyl, 15 -Cs-C6 cycloakyl, -GC-Co

hal oal kyl, -aryl, -heteroaryl, -CC6 alkyl-aryl, 20 -Cl-GC5 alkyl-Oaryl,
-G -C6 al kyl-heteroaryl, -Cl-C5 alkyl-Oheteroaryl, -C-Go alkyl-OR4,

-Cl-Cio al kyl -CO2R5, 25 -Cl1-Cio alkyl-N(R6)(R7), -Cl-Co

al kyl - CON(R6) (R7), -G -Co alkyl-S(O" R8, -Cl-Cio alkyl-S(O"N(R9)(RLlo),
or -Cl-GCo alkyl-C(O-heterocyclic radical; 30 Each RA7iFebruriy@iddent |y
sel ected from120 -H -G C6 al kyl, -CB6C6 cycl oal kyl, -CrC9 al kyl - CO2R5,
5 -C-C alkyl-NR6)(R7), -Cl1-C9 alkyl-CON(R6)(R7),

Inhibition of HIV replication

Cell culture assays were performed using a single cycle, recombinant HIV
virus expressing Renella luciferase. Anti-viral activity was evaluated by
measuring the production of luciferase in the infected cells 5 days post-

5 infection. Susceptibility of the virus to compounds was determined by
incubation in the presence of the serjally-diluted compound. The 50%

effective concentration (EC5() was calculated by using the exponential
form of the median effect equation where (Fa) = 1/[1+ (ED50/ drug
conc.)M]. Compounds of this invention tested in this assay have ECso’s of

10  approximately 0.02 to 50 uM. The table below shows the percent viral

inhbition at a compound concentration of 1.6 uM for a set representative

compounds.
Compound % Inhibition @ 1.6

uM

3 96

4 90

5 96

15 33

31 47

3-C 96

4-B 87

5-B 94

15 EXAMPLE 41

Hydrolysis of Prodrugs Under Physiological Conditions

As shown in Scheme VII, compounds of Formula VII-A wherein R1
and R? are as defined for Formula I, are hydrolyzed at pH 7 (37 °C) to




-A-C9 alkyl-S(O.R8, or -d-C9 alkyl-S(O"N(R9)(R1O); Each R5 is

| ndependently selected from 10 -H, -Cl1-C6 al kyl, -C3-C6 cycl oal kyl, or
-CrC6 al kyl-aryl; Each R6 is independently selected from 15 -H -Cl-C6

al kyl, -aryl, -heteroaryl, -Cl1-C6 alkyl-aryl, 20 -Cl1-C6 al kyl -heteroaryl,
-C(O-d-¢c6 alkyl, -CO-aryl, -C(O-d-C6 alkyl-aryl, -C(O-heteroaryl,
25 -C(O)-Cl1-C6 al kyl -heteroaryl, C(NHNH2, -S(O.-R8,2bFebtiargz006

al kyl - CO2R5; Each R7 is independently selected from 30 -H, 27 February
2006 27 February 2006 121 117

yield the corresponding 2-hydroxy acrylic, VII-B, and are thus useful as
prodrugs.

Scheme VI

5\/ O OH

0O ©
0 HO
R‘/\NJ\/}\( R’ANMCOZH
1 O 1
O pe O
VII-A Vii-B

In an experiment to measure the hydrolysis of compounds such as
VII-A, compound 3-C was added to 25mM phosphate buffer (pH 7) at a
10  concentration of 0.03 mg/ml. The reaction was incubated at 37°C for a
period of 24 hours. Interval time points are analyzed by HPLC,
identifying both the compound 3-C and compound 3, the parent acid.

Results are shown in the table.

15 Hydrolysis of compound 3-C at pH 7 (37 °C)
Time (i) Compound 3-C Compgund 3
(mg/mL) (mg/ml)
-0 0.026 0.001
0.5 0.022 0.008
1 0.017 0.012
1.5 0.013 - 0014
2 0.010 0.016
4 0.003 0.021
6 0.001 0.022




-CrC6 al kyl
from 5 -Cr
selected fr
al kyl - het er
al kyl -aryl,

-CrC6 al kyl

10

15

25

, =-aryl, or -heteroaryl; Each R8 is independently sel ected
C6 al kyl, -aryl, or -heteroaryl; Each R9 is independently

om -H 10 -CrC6 alkyl, -CC6 alkyl-aryl, -d-C6
oaryl, -C(O-Cl1-C6 alkyl, -C(O-aryl, 15 -C(O-CrCo6
-C(O-CC6 al kyl -heteroaryl, -aryl, or -heteroaryl;

-heteroaryl, -aryl, or 25 -Héteroaryl; Rai is -H

We dlaim:

1. A compound of formula I

wherein

R1is

-aryl,

-C3-Cs alkyl-aryl,

-C1-Cs alkyl-5(O)n-aryl, or
-C1-Cs alkyl-O-aryl;

and wherein R? is unsubstituted or independently substituted with 1-3 R%;
Each R3 is independently selected from
“H,

-hale,

-CN,

-Cr-Csalkyl,

-C3-Cs cycloalkyl

-OR4,

-C1-Cro alkyl-O-R¢,
-CO2R5,

~C1-Co alkyl-CO2R>,
-N(R)R?),

-C1-C1o alkyl-N{RHR?),
-CON(RE)(R?),

-C1-Cio alkyl-CON(RSE)R7)
-S(O)RS,

-C1-C1o alkyl-S(O)nRRS,

Each Ri o
i s independently selected from 20 -H, -Cl-C6 al kyl, -Zf Eebaay|2086y|



-aryl, -heteroaryl, 30 -CrC6 al kyl -heteroaryl, 122 27 February 2006 -C3-C6

cydoal kyl, -Cl-C6 alkyl, -C-C6 alkyl-aryl, -C-C6 alkyl-C02R5, or 5
-Cl-C6 alkyl-N(R6) (R7); R12 is -H -C-C6 al kyl, -aryl, or 10
-heteroaryl; R13is -H -G -C6 alkyl, -aryl, or 15 -heteroaryl; and R12
and R13 taken together may forma cyclic alkyl ketal; Bl is selected from
the group consisting of 0 OHO ~ ~ ~% 0-R11 20 O 27 February 2006
119

-S(O)aN(R?)R),

-C1-C1o alkyl-S(O)N{RO)R19),

-aryl,

-O-aryl,

5 -heteroaryl,
-O-heteroaryl,
j
-C1-Cs alkyl-aryl,

-Cy-Cgalkyl-heteroaryl,
-C(O})-heterocyclic radical,
10 --Cyo alkyl-C(O)-heterocyclic radical, or
-C1-Cghaloakyl;
R2is
-H,
-Ci1-Cypalkyl,
15 -C5-Cs cycloakyl, .
-C1-C1o haloalkyl,
-aryl,
-heteroaryl,
-C1-Cs alkyl-aryl,
20 -C-Cs alkyl-O-aryl,
-C1-Cs alkyl-heteroary],
-C3-Cs alkyl-O-heteroaryl,
-C1-Croalkyl-OR4,
-C1-Crp alkyl-CO2R5,
25  -Cri-Cypalkyl-N(R6)(R7),
~C1-Cyp alkyl-CON(R8)(R?),
-C1-Cio alkyl-5(O)aR8,
-C1-Cro alkyl-S(0)aN(R)(R), or
-C1-Cyo alkyl-C(O}-heterocyclic radical;
30 Each R?*is independently selected from



RO10CH400, RI11 0 or RI2 013 0 0-1 0; and nisO,1lor2; or a

phar maceutical ly acceptable salt or solvate thereof. 25 2. A conpound of
Claim 1 wherein 27 February 2006 123 Rl is -phenyl or -Cl-C2 al kyl -phenyl
wherein the phenyl is unsubstituted or independently substituted with 1-3
R3; Each R3 is independently selected from 5 -H, -halo, -CN,

-Ci -Ceal kyl, -0Cl-0C6al kyl, 10 - CO2R5, 1:;_ON( R6) (R7), - CENFRBYyYaRY)2006

-H,
-C1-Cs alkyl,
~C3-Ce cycloalkyl,
-C1-Cy alkyl-COqRS5,
5  -C1-Co alkyl-N(R8)(R),
~C1-Co alkyl-CON(RENR7),
-C1-Cy alkyl-5{(O)nR8, or
~C1-Cy alkyl-S(O)N(R?)(R10);
Each R is independently selected from
10 -H,
-C1-Cs alkyl,
-C3-Cg cycloalkyl, or
-C1-Cs alkyl-aryl;
" Each Rfis independently selected from
15 -H,
-C1-Cs alkyl,
-aryl,
-heteroaryl,
~C1-Cs alkyl-aryl,
20 -Cy-Csalkyl-heteroaryl,
-C(O)-Cr-Ce alkyl,
-C(O)-aryl,
-C({O)-C1-Cs alkyl-aryl,
-C(O)-heteroaryl,
25  -C(O)-C1-Cs alkyl-heteroaryl,
- -C(NH)NH,,
-5(0)n-R8, or
-C1-Cs alkyl-CO:R5;
Each R? is independently selected from
30 -H,



-trifluoronethyl; R2is 15 -Cl1-C6 al kyl, -CH2-phenyl, -CH2-CO2R5,
-C-C2-alkyl-N(R6) (R7), -CH2-CON(R6) (R7), 20 -CH2-C(O) -heterocyclic
radical; R is R5; Rl2 and R13 are CrC6 al kyl or can be taken together
may forma cyclic alkyl ketal; Bl is selected fromthe group consisting of

25 fO ICH4 01 R11 0 O O 27 February 2006 124 5 iu OH11O0 0 0--~ R12 13
A 27 February 2006

121

-C1-Cs alkyl,
-aryl, or
-heteroaryl;
Each R8is independently selected from
5  -(1-Ce alkyl,
‘ -aryl, or
-heteroaryl;
Each R? is independently selected from
. H,
10 -Cy-Cs alkyl,
-C3-Gs alkyl-aryl,
-C1-Ce alkyl-heteroaryl,
-C({O)-C1-Cs alkyl,
-C(O)-aryl,
15 -C(O)-Ci-Cs alkyl-aryl,
-C(O)-Ci-Cs alkyl-heteroaryl,
-aryl, or
-heteroaryl;
Each RY is independently selected from
20  -H,
~C1-Cs alkyl,
~C1-Cg alkyl-aryl,
-C1-Cs alkyl-heteroaryl,
-aryl, or
25 -heteroaryl;
Rt is
-H,
-aryl,
-heteroaryl,
30  -Ci-Ce alkyl-heteroaryl,




Oor 0 3. A conpound of claim1 wherein. Reis Al4 in which R19, R14' and
R14" are each i ndependently selected fromcyano, hydrogen or halo; Rz is
C-C2 alkyl or -CHzC(O N(CH3)2; and Bl is Oor 0 4. A compound of claim3
selected fromthe group consisting of..

3-[ (4-nuor o- benzyl ) - met hoxy- c4r banoyl j - 2- hydr oxy-acrylic acid; 15

3-[(3, 4-Di fl uoro-benzyl ) - mehoxy- car bancy] ] - 2- hydr oxy ac2¥ Fiebruary 0063

| (3-Brono-4-fluoro-benzyl)-met hoxy-carb | I -2-hydroxy-acrylic acid,
3-1(3-Cyano-4-fl uoro-benzyl)-met hoxy-car banmoyl | - 2- hydr oxy-acrylic acid;
3-[(4-f"luoro-3-nethyl -benzyl)-met hoxycar banoyl j - 2- hydroxy-acrylic 20

aci d; 3-[ Et hoxyc{&sichdoaldyhbenzyl ) - car banoyl ] - 2- hydr oxy-acrylic acid. 0 OH O
OHO, H\ ~\ JL. OH 5. A conmpound of the fornula 27 February 2006
125 JQII 1 OH Eﬁaéﬁilkz

-C3-Ce alkyl-aryl,
-C31-Ce alkyl-CO2R5, or
5  -C1-Cs alkyl-N(RE(R7);
R is
-H,
-C1-Cs alkyl,
-aryl, or
10 -heteroaryl;
R13is
H,
-C1-Cs alkyl,
-aryl, or
15  -heteroaryl;
and R?? and R?3 taken together may form a cydic alkyl ketal;

Bl is selected from the group consisting of

O OH
1,11)',\/‘\”/0\':!11
20 o} , 0]
R*Z _1a
R
OH O o o<
HH/'\\\/LKH/O\R"’
O , or
nis 0,1 or2;

or a pharmaceutically acceptable salt or solvate thereof.

25 2 A compound of Claim 1 wherein



or a pharmaceutically acceptable salt or solvate thereof. 6. A conpound of

the formula 0O CH N)LCO2H OCH3 5 CI or a pharmaceutically acceptable salt
or solvate thereof. 7. A conpound of the formula OOH N CO2H OCH3 10 or a

pharmaceutically acceptable salt or solvate thereof. 8. A conpound of the

formula O OH N ~IACO2H OCH3 15 Br or a pharmaceutically acceptable salt or
solvate thereof. 9. A conpound of the fornmula 20 27 Feb2U&ebri9@20086 CN O

123

Riis
-phenyl or -C3-C;, alkyl-phenyl wherein the phenyl is unsubstituted or
independently substituted with 1-3 R3;
Each R? is independently selected from
5 -H, )

-halo,
-CN,
-Ci-Cealkyl,
-OC1-Cealkyl,

10 -CO2Rs5,
-N{RS)R?),
-CONRE)(R?),
-trifluoromethyl;
R?is

15 -G-Csalkyl,
-CHz-phenyl,
-CHz-COzRS,

. “C1-Cr-alkyl-N(R$)(R7),

-CHz2-CON(RS)(R?),

20 —CHz-C(O)~heter0cyclic radical;
RuisRs;
R'2and R are C;-C; alkyl or can be taken together may form a cydlic
alkyl ketal;
Bl is selected from the group consisting of

25



OH OCH2 N' v CO2H ~ /~ or a pharmaceutically acceptable salt or solvate
thereof. 5 10. A conpound of the formula IOOH N'' COH Oor a
pharmaceutically acceptable salt or solvate thereof. 10 11. A conpound of
the formula ~O/~OH N v "CO02H or a pharmaceutically' acceptable salt or
solvate thereof. 15 12. A conmpound of claimi wherein Reis 27 February
2006 127 5 10 in which R14, R14' and R14" are each indepéf@bniary 2086ect ed

fromcyano, hydrogen or halo; R2 is Cl-C2 aﬁ&yl or -CH2C(O N(CH3)2i and

Bl is O
H12 13
A
OE 0 o) OJ(O
Hy/l\/"kro-ﬁn /U\/‘\{
x "
, or o

in which RM, R and R14” are each independently selected from cyano,
hydrogen or halo;

R?is C1-Cz alky] or -CH.C(O)N (CHa)y;

and B! is

O  OH 0O 0 OH O
H.l’)']\/lﬁrOH H)J\)J\”,OH NYOH
G , Q or ) .

4. A compound of claim 3 selected from the group consisting of:

10

3—[(4—P1uoro~benzy1)~methoxy-carbamoyl]-i!—hydroxy-acrylic acid;

15 3-[(3,4-Diﬂuoro—benzyl)~methoxy—carbamoyl]—2-hydr0xy—acrylic acid;
3~[(3-Bromo-4-ﬁuoro—benzyl)-methoxy—carbamoyl]—Z——hyd.roxy-acrylic
acid;
3—[(3-Cyano—4-fluoro~;benzy1)-methoxy-carbamoyl]-2-hydroxy~acrylic acid;
3—[{4—-P1uoro-3-meﬂ'tyl—benzyl)~met110xy—carbamoyl]-2—hydroxy-acry]ic

20 acid; , |
3-[Ethoxy—(4-ﬂuoro—benzyl)-carbamoyl]-z-hydroxy-acrylic acid.

5. A compound of the formula



in which R12 and R13 are each independently Cl1-C6 al kyl or taken together
forma cyclic alkyl ketal. 13. A conpound of claim 12 wherein R12 and R13
are nmethyl. 14. A compound of claim 13 selected fromthe group consisting
of : 2-(2,2-Di net hyl - 5- oxo-[ 1, 3] di oxol an-4-ylidene)-N-(4-fluoro-benzyl)-N
met hoxy- acet am de; 15
N- (3, 4-Di fl uor o-benzyl ) -2-(2, 2-di met hyl - 5- oxo-[ 1, 3] di ox8f &ebauaryiddéte) - N-
met hoxy- acet ani de;
N- ( 3- Br onp- 4- f | uor o- benzyl ) - 2- (2, 2- di metl4¥9! - 5- oxo- [ 1, 3] di oxol an- 4-
yl i dene) - N- mret hoxy- acet am de; N (3-Cyan
0- 4- f | uor o- benzyl ) - 2- (2, 2-di nmet hyl - 5- oxo-[ 1, 3] di oxol an-4- 20
yl i dene) - N- met hoxy- acet ami de; & ~¢H
2- (2, 2- Di net hyl - 5- oxox{% 31|, :Anylidene) - N- (4- Fl uor o- 3- net hyl -
benzyl ) - N- et hoxy-acede; e 2
2- (2, 2-Di nmet hyl - 5- ok'o- 1, 3] T3l an- 4-ylidene)-N et hoxy-N(4-fl uoro-
benzyl) - acet anjde h55115' .Algyo ound of the fornmula 128 or a
phar maceut i cal 1y Beeeptabiisalbzadcepiablesal or sobviata efeof27 February 2006 16. A
conposition useful for treating HV infections conprising a 5 therapeutic
anmount of a conpound of claim1 and a pharmaceutically acceptable carrier.
17. A phar macéeut i cah cempposiltof dwe fofmalai m 16, further conprising a
therapeutical Iy effective anmoynt o?af one or nore other HV treatnment 10
agents selected from

-
'I\' COsH
OCH;
5 Cl

or a pharmaceutically acceptable salt or solvate thereof.

7. A compound of the formuila
0O OH

AL,
E OCH, .
16 F

or a pharmaceutically acceptable salt or solvate thereof.

8. A compound of the formula
(o] CH

/“\A
N CO.H
F CCH34

15 Br

or a pharmaceutically acceptable salt or solvate thereof.

9. A compound of the formula
20




(a) an H'V protease inhibitor, (b) a nucl eoside reverse transcriptase
inhibitor, (c) a non-nucl eoside reverse transcriptase inhibitor, (d) an

H V-entry inhibitor, 15 (e) an i munonodul ator, or a conbination thereof.
1S. A nmethod of inhibiting HV integrase which conprises admnistering to
a mammal in need of such treatnent a therapeutically 20 effective anount of
a conpound of Caim1, or a pharmaceutically acceptabl 27 f&bruany 286vat e
thereof. 19. A nethod for treating an HTV inbkgction in a patient in need
thereof, conprising the admnistration to such patient of a
therapeutically 25 effective anount of a conpound of Claiml, or a

phar maceutically acceptabl egsal bHor sol vate thereof.

=
?I/u\_/‘\coaﬂ
E DCH3,

CN
or a pharmaceutically acceptable salt or solvate thereaf.

5 10 A compound of the formula

or a pharmaceutically acceptable salt or solvate thereof.

10
1. A compound of the formula
0 OoH
. 0
I
or a pharmaceutically acceptable salt or solvate thereof.
15

12. A compound of daim 1 wherein
Rlis

R‘ld'
Rw];j :

R4




10

15

- 20

25

27 February 2006
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in which R%, R and R¥" are each independently selected from cyano,
hydrogen or halo;
R2is C3-C2 alkyl or —CHC(O)N(CHa)z;

and Blis

H12

o O- ‘ P
Mo
0

in which R12 and R3 are each independently C;-Cs alkyl or taken together
form a cyclic alkyl ketal. '

13. A compound of claim 12 wherein R12 and R13 are methyl.
14. A compound of claim 13 selected from the group consisting of:

2—(2,2—Dimethy1—5—oxo—[l,3}dioxolan—4—ylidene)—N—(4—ﬂuoro-benzyl)—N—
methoxy-acetamide;
N—(3,4—Diﬂuoro—benzyl)-2—(2,2-dimethyl—5—0xo—[1,3]di0x01an—4—y1idene)—N—
methoxy-acetamide;
N—(3-Bromo-4-ﬂuoro—benzyl)-2—(2,2—dimethyl—5-oxo—[1 Sldioxolan-4-
ylidene)-N-methoxy-acetamide;

N-(3-Cyan o-4-f|uoro-benzyl)-Z—(2,2-dimethyl—5~oxo-[1 ,3]dioxolan-4-
ylidene)-N-methoxy-acetamide;
2—(2,2—Dimethyl—5-oxo—[1,3]dioxolan—4—y1ide.ne)—N—(4—F1uoro-3—methyl—
benzyl}-N-methoxy-acetamide;
2-(2,2—Dimethy1—5-oxo-[1,3]dioxolan—4—y1idene)—N—ethoxy—N—(é:—ﬂuoro— .

benzyl)-acetamide.,

15. A compound of the formula



10

15

20

25

7 February 2006
“128 2 i

,0

':*J\’//[\n
OCH; O

F

or a pharmaceutically acceptable salt or solvate thereof.

16. A composition useful for treating HIV infections comprising a
therapeutic amount of a compound of claim 1 and a pharmaceutically

acceptable carrier.

17. A pharmaceutical composition of claim 16, further comprising a
therapeutically effective amount of one or more other HIV treatment

agents selected from

A (a) an HIV protease inhibitor,

(b) a nucleoside reverse transcriptase inhibitor,

(c) a non-nucleoside reverse transcriptase inhibitor,
(d) an HIV-entry inhibitor,

{e) an immunomodulator,

or a combination thereof.

18. A method of inhibiting HIV integrase which comprises
administering to a mammal in need of such treatment a therapeutically
effective amount of a compound of Claim 1, or a pharmaceutically

acceptable salt or solvate thereof.

19. A method for treating an HIV infection in a patient in need thereof,
comprising the administration to such patient of a therapeutically
effective amount of a compound of Claim 1, or a pharmaceutically

acceptable salt or solvate thereof.




