WO 03/ 049690 PCT/ US02/39092 1 5 HV | NTEGRASE | NHI BI TORS Background 10
Human i mmunodeficiency virus (H V) has been identified as the etiological
agent resworsioldeeo f or acquired i nmune defici ency syndr one PCTAISDS)909a f at al
di sease characterized by destruction of the i mune system and the
inability to fight off life threatenind~opportunistic i nfections. Recent
statistics (UNAIDS: Report on the 3 obal H V/ A DS Epi dem c, 15 Decenber
1998), indicate that as nany as 33 mllion people worldwi 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,

saqui navkr, indinavir, ri tTﬂWiNTE@%.SEEINﬁIE’I%RgprenaVi r are 25

conpetitive inhibitors of the aspartyl protease expressed by H V.
Zi dovudi ne, di danosi ne, stavudine, |am vudi ne, zal citabine and abacavir
are nucl eosi de reverse transcriptase inhibitors that behave as substrate
mmcs to halt viral cDNA synthesis. The non-nucl eosi de reverse
transcri ptase inhibitors, nevaripine, delavaridine and efavirenz inhibit
the 30 synthesis of viral cDNA via a non-conpetitive (or unconpetitive) WO
03/ 049690 Pg;@@_g{&nagogz 2 mechanism Used al one these drugs are effective
in reducing vira .

10 Human immunodeficiency 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. Estimatés 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, lamivudine, 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)



replication. The effect is only tenporary as the virus readily devel ops
resistance to all known agents. However, conbination therapy has proven
very eff ewDios@4®mbo bot h reduci ng virus and suppressi ng t he PeTarsez/smeare of
resistance in a nunber of patients. In the US, where conbination therapy
is widely available, the nunmber of H\hrelated deaths has declined
(Patella, F. J.; Delany, K M ; Morman, A C.; Loveless, M 0.; Furher,
J.; Satten, G A ; Aschman, D. J.; Holnmberg, S. D N Engl. J. Med. 1998,
338, 853). 10 Unfortunately, not all patients are responsive and a | arge
nunber f ai inethamistmhd/sepyalone tliesetdrugp prosffentivelin radugogvifal pat i ent s

ultimately fail  conhjnation therapy. Treatnent, failure in St cases is
caused by tlr?@h%ﬂ@a-gﬁ%@%f@ft I PRl fEZRRAIST R AR e \UrRareqci; SFR0R i n turn i s
caused by the. [ I Hi Y/- rj j nfection
conbi nedyvvi 155‘%%% tﬁiagﬁ&{\g’%gﬁg%?a?% c}%e‘?égt %&gﬁﬁ‘g‘g" %qﬁégagj}ggl?gcurmt ances

inconpl et e ¥igwain very e &R é’tfbcﬁﬁ%édcih)g_\iiﬂﬁs{’efﬁd Sisesélihbi@h@ot ency, poor
conpliance to the <conplicated drug reginent as well as intrinsic

phar mac@ ogématgdnae of sasistamce iaxgpusmber pf pefietds. Irethd US, whewad f or
resistance to energe. More  disturbing are recent findings which suggest
that | ow | essnbinagipndhetapy iswvidsht @W@?l%¢@1nm@ﬁr of FHV-15laiefa | evel s have

dr opped bel ow . det ect.abl e s copj | Carpenter, C. C J.;
Coopor . . SEARERGERtng (Rl [ paGoRkrSL Ao bighPRY S T s
M Hirsch, 1 Melgss, M @5 oPsRer, P-Sathdn, LAl Z&0&HR41.DD.; Holmbhst sner, J. S.;
R chman, D. D.; Saag, M S.; "“Schecter, M Schoolery, R T.' Thonpson, M
A.; Vella, B. EndehiMed1998,,338585%)) berding, P. A JAVA 2000, 283, 381).

Clearly there is_a need for new antiviral agents, preferably targeting
ot her vilral enzyWefortunatelyupet alhpatienisarerespossiveztcha large suppbpeiss vi r al

GATCHEIN [ RTANGNPIE 18T SRS R T
potential  afh¥inaBbntREAPYS Trehthdl failure in most cases is caused by the
emergence of viral resistance. Viral resistance in turn is caused by the
rapid turnover of HIV-1 during the course of infection combined with a

15  high viral mutation rate. Under these circumstances 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 recent 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.J.; Cooper, D. A.; Fischl, M. A.;
Gatell, J. M.; Gazzard, B. G.; Hammer, S. M.; Hirsch, M. S.; Jacobsen, D.
M.; Katzenstein, D. A.; Montaner, J. SA. ; Richman, D. D.; Saag, M. S.;
Schecter, M.; Schoolery, R. T.; Thompson, M. A,; Vella, S.; 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



30 devel opnent of drugs for the treatnent of AIDS. However, integrase WO
03/ 049690 PCT/ US02/39092 3 stands out as being the only viral enzyne not
target ed W vt therapy. The integrase enzyne is resparsidokaomor
insertion of the viral cDNA into the host cell genone, which is a critical
step in the viral life cycle. There age a nunmber of discrete steps
involved in this process including 5 processing of the viral cDNA by
renoval of two bases fromeach 3'- term nus and joining of the recessed
ends to the host DNA. Studjes have shown that in the absence of a
functional $BhEgEHSeas Beipgithe ARl viyrahenzymehet targeied byharaemirtberapy. i nhi bi t or

f int ld b f ul. y f Al d HV infection. 10 A
nunbor of 1 AR B EBFOSSHITRE 6 FpBsiblG Epbe togtrhe dui=HRONA Al ude,

ber of i A B F6FS" A | ude,
Cont a1 i ng SR DEe PREVRICTEY ARk dne Baf AR ther U5 OO

Today, 1997are2a ndfliber ofdisenee step involvedahlthisanbtess it@iEand has resulted
fromthese |eads. Thus, what is needed is a clinically 15 effective
i nhi bit& opradessing vf the egaladdNénky nemovauofriavo/basks frore etélod-The pr esent

invention relates to,conpounds of Forpulag |, or. pharnmaceutically
accept abl e ’geamngu%gng ik tgﬁ é?‘?@?‘?%aﬁ% e host éﬁ”ﬁ; @“d%ﬁ havea 1 1n
Formila 1, otk th&fif!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 clinically

15  effective inhibitor of the HIV integrase enzyme.

Summary of Invention

The present invention relates to compounds of Formula I, or
pharmaceutically acceptable salts or solvates thereof.
R NB
20 o, R?
Formula I
In Formulal, |
Rlis
-aryl,
25 -C1-Cs alkyl-aryl,
-C1-Cs alkyl-S(O)n-aryl,
-C1-Cs alkyl-O-aryl; or
wherein R! is unsubstituted or substituted with 1-3 R3;



25 -Cl1-C6 al kyl-aryl, -d-C6 alkyl-S(On aryl, -G-C5 alkyl-Oaryl; or
wherein Rl is unsubstituted or substituted with 1-3 R3; W) 03/049690
PCT/ US02/ 83009249640 Each R3 i s i ndependently sel ected from PCHUSohados2 - CN,
5 -C(err)-C(err) alkyl, -C3-C6 cycloalkyl -OR4, -d-Clo al kyl-O R4,
-C02R5, 10 Cl1-Ci o al kyl-CO2R5, -N(R6)fR7), -Cl-Clo al kyl-N(R6)(R7),
-CON(R6) (R7), -d-Clo al kyl -CON(R6) (R7) 15 -S(0O).R8, -Cl-Clo
al kyl-S(O,R8 -S(O.NR9)(Rlo), -Cl-Clo alkyl-S(O,NR9)(Rlo), -aryl, 20
O a0 RS Y ependrty S o
-H,
-halo,
-CN,
5 -C1-Ce alkyl,
-C3-Cs cycloalkyl
-ORY,
-C1-Cyo alkyl-O-R4,
-CO2R5,
10 -C1-Cyp alkyl-CO2R?,
-NRS)(R?),
-C1-Cyo alkyl-N(R6)(R7),
-CON(R)(R?),
-C1-Cio alkyl-CON(RS)(R?)
15 -S(O)nRE,
-C1-Cyo alkyl-S(O)nR8
-S(O)NXR?)(R1),
-C1-Cyo alkyl-S(O)nN(R%)(R10),
-aryl,
20 -O-aryl,
-heteroaryl,
-O-heteroaryl,
-C1-Ce alkyl-aryl,
~C1-Ce alkyl-heteroaryl,
25 -C(O)-heterocyclic radical,
-C1-Cy alkyl-C(O)-heterocyclic radical, or
-C1-Cehaloakyl;
R2is
-H,
30 -Ci-Cyoalkyl,



-Cl1-C6 al kyl-aryl, -Cl1-C6 al kyl-heteroaryl, 25 -C(O -heterocyclic radical,
-Cl(err)-C(err) alkyl-C(O-heterocyclic radical, or -Cl-C6 haloakyl; R2 is
-H, 30 -w0-000eead kyl , WO 03/ 049690 PCT/ US02/ 39092 5 - CeCCAISoysdoonkyl ,
-d-do haloalkyl, -aryl, -heteroaryl, 5 -Cl1-C6 alkyl-aryl, -Cl1-C5

al kyl -OC-aryl, -Cl1-C6 al kyl -heteroaryl -Cl- G5 al kyl - O heteroaryl,

-Cl-Clo alkyl-OR4, 10 -Cl-d o al kyl -C02R5, -C1-Clo al kyl -N(R6) (R7),
-Cl-Clo al kyl-CON(R6) (R7), -Cl1-Clo alkyl-S(OnR8, -C1-Clo

al kyl - S(O nN(R9) (R10O), or 15 -Cl1-Clo al kyl-C(O -heterocyclic radical; Each
R4 is independentUsCeerdealed, from -H, -Cl-06 al kyl,

~-C1-Cyo haloalkyl,
-aryl,
-heteroaryl,
5 -C1-Ce alkyl-aryl,
-C1-Cs alkyl-O-aryl,
-C1-Cs alkyl-heteroaryl,
~C1-Cs alkyl-O-heteroaryl,
-C1-Cyo alkyl-OR¢,
10 -C1-Cy0 alkyl-CO2RS,
-C1-Cyo alkyl-N(R6)(R?),
-C1-Cyo alkyl-CON(RS)(R?),
-C1-Cyp alkyl-S(O)nRS,
-C1-Ci0 alkyl-S(O)N(R%)(R10), or
15 ~C1-Cio alkyl-C(O)-heterocyclic radical;
Each R*is independently selected from
H,
-C1-Cs alkyl,
-Cs-Ce cycloalkyl,
20 -C1-Co alkyl-CO2RS,
-C1-Co alkyl-N(Ré)(R7),
-C1-Co alkyl-CON(RS)(R?),
~C1-Co alkyl-5(0)aR8, or
-C1-Co alkyl-S(O)aN(R9)(R0);
25  Each RS is independently selected from
-H,
-C1-Ce alkyl,
-C3-Ce cycloalkyl, or
-C1-Ce alkyl-aryl;
30 EachRéisindependently selected from



-Cs-C6 cycloal kyl, 20 -C1-C9 al kyl -CO2R5, -C1-C9 al kyl-N(R6) (R7), -Cl1-C9
al kyl -CON(R6) (R7), -Cl1-C9 alkyl-S(O,,R8, or -Cl-C9

al kyl - S( OMONGRIIR10) ; 25 Each R5 is independently sel ect et Tiusom3909%,
-Cl1-C6 al kyl, -C3-C6 cycloal kyl, or -Cl1-C6 al kyl-aryl; 30 Each R6 is

i ndependently sel ected from WD 03/ 0496%0 PCT/ US02/ 39092 6 -H, -Cl1-C6

al kyl, -aryl, -heteroaryl, 5 -C-C6 alkyl-aryl, -Cl-C6 alkyl-heteroaryl,
-C(O-d-cC6 alkyl, -CO-aryl, -C(O-Ci1-C6 alkyl-aryl, 10
-C(O) -heteroaryl, C(O-Cl1-C6 al kyl-heteroaryl, -C(NHNH, -S(O,,-R8, or

-Cl- C6 al kyl - CO2f%;
-C1-Cs alkyl,
-aryl,
-heteroaryl,
5 -C1-Ce alkyl-aryl,
-C1-Cs alkyl-heteroaryl,
-C(0)-C1-Ce alkyl,
-C(O)-aryl,
-C(0)-C1-Cs alkyl-aryl,
10 -C(O)-heteroaryl,
~C(O)-C1-Cs alkyl-heteroaryl,
-C(NH)NH,,
-5(0)n-R8, or
-C1-Cs alkyl-CO2R5;
15 Each R7is independently selected from
-H,
-C1-Cs alkyl,
-aryl, or
-heteroaryl;
20  Each R8is independently selected from
-C1-Cs alkyl,
-aryl, or
-heteroaryl;
Each R? is independently selected from
25 -H,
-C1-Cs alkyl,
-C1-Cs alkyl-aryl,
-C1-Ce alkyl-heteroaryl,
-C(O)-Ci-Cealkyl,
30 -C(O)-aryl,



15 Each R7 is independently selected from -H -Cl1-C6 alkyl, -aryl, or
-heteroaryl; 20 Each R8 is independently selected from -Cl-C6 al kyl,
-aryl, orwo-oheiwpoaryl; Each R9 is independently sel ect ed@Cirrusoe/3®92 - H,
-Cl1-C6 alkyl, -Ci1-C6 al kyl-aryl, -Cl1-C6 alkyl-heteroaryl, -C(O-C-C6
alkyl, 30 -C(O-aryl, W 03/049690 PCTHUS02/39092 7 -C(0)-Cl-Co6

al kyl -aryl, -C(O)-heteroaryl, -C(0)-Cl-C6 al kyl-heteroaryl, -aryl, or
-heteroaryl; Each Rl is independently selected from -H, -d-C6 al kyl,

-Cl-C6 al kyl -aryl 0 _-
Y y'C(C%)-Cl-

10

15

20

25

30

%_a%fl
-C(O)-heteroaryl,
-C(O)-C1-Cg alkyl
-aryl, or

-heteroaryl;

al kyl - het eroaryl,
-aryl,

-heteroaryl,

Each R0 is independently selected from

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

-C1-Cs alkyl-heteroaryl,

-aryl, or

-heteroaryl;
R1is

H,

-aryl,

-heteroaryl,

~-C3-Ce cycloalkyl,

-Ci1-Ce alkyl,
-C1-Ce alkyl-aryl,

-C1-C alkyl-heteroaryl,
-C1-C alkyl-CO2R5, or

-C1-Ce alkyl-N(R®
R12js
-H,
-C1-Cs alkyl,
-aryl, or
-heteroaryl;
R13 ig
-H,
-C1-Ce alkyl,

J(R);

5



-aryl, or -heteroaryl; Rl1is -H 15 -aryl, -heteroaryl, -C3-C6

cycloal kyl, -Cl1-C6 alkyl, -Cl1-C6 alkyl-aryl, 20 -G -C6 al kyl -heteroaryl,
-Cl-C6 al Wl 03@a®@®, or -Cl1-C6 al kyl-N(R6) (R7); R12 is -HBCT/ 923902 C6
al kyl, -aryl, or -heteroaryl; R13is -H 30 -Cl1-C6 al kyl, WD 03/049690

PCT/ US02/ 39092 8 -aryl, or -heteroargll; Bl is selected fromthe group
consisting of OOHOOORI1 \AO0.RI1" 500

-aryl, or
-heteroaryl;

Bl is selected from the group consisting of

O OH O O
5 O 7 o 7

R .o

R

OH O o O)<O

g AN O\RH )J\/\«

g
o , or o ; and
nis0, 1 or 2.

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.

R1/\N’BZ
oo
Formula Ja
15
In Formula Ia, R, R2, R3, R4, R5, R¢, R7, R8, R? and R0 are as defined
for Formula I, whereas B2 is
O OH O O OH O
“%/IWOH ﬁ/u\/Uﬁ(OH MOH
o 0 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



R12 RI3 OHOOON- 11 0,811 0 0 or O ; and nisO0,lor2. The present

I nvention also relates to a nethod of inhibiting HV 10 integrase by

adm ni st ewoOng/08w9@ pati ent an effective amount of a conpeamdsot/3®pz uct ur al
Formula la, or a pharmaceutically acceptable salt, solvate or prodrug
thereof. R'RNNB2 1 O R2 Formula |la 51In Formula la, R, R2, R3, R4, R5,
R6, R7, R8, RO and Rl are as defined or Formula |, whereas B2 is 0 OH OO
OHOOHOHOH 0 Oor O 20 The present invention further relates to a

nmet hod of treatin patients infected by the H'V virus, or of treating Al DS
or ARC, by Stadetunaldicemulg Ia,mrtanpharandcentically addepiabile saldmolvateok a conpound
of WD 03/049690 PC%’/ USD2/ 39092 9 Structural Formula la, or a

phar maceut i B Y IaeEpf-abl e salt, solvate or prodrug thereof.

Another embodiment includes a pharmaceutical composition,
useful for inhibiting HIV integrase, or for treating 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, including 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 “Ci-C¢” means a substituent containing from 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 “cycloalkyl” 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.



Anot her enbodi ment includes a pharnmaceutical conposition, useful for
inhibiting HV integrase, or for treating patients infected wwth 5 the HV
virus, orweuBfersping from Al DS or ARC, which conprises a treraserssoeal |y
effective anount of one or nore of the conpounds of Formula la, including
pharmaceutically acceptable salts, sol Ftes or prodrugs thereof, and a
phar maceuti cal.ly acceptable carrier. 10 Detail ed Description of the
I nvention In the present invention, unless otherw se specified the
follomnng definitions apply. The numbers in the subscript after the synbol
"C' define the Wbelenm Gheteaptyaticandivel arefasto cadiaalsglepiveddammeont ai n.  For
exanpl e, means g@substltuen ontaining fromone to six carbon

atons. As ugwor%?qg‘? aturaigd FGWPCE‘FIW‘I ing 3oatgmsteataigingl-ght chal n

or branchedy adi number

car bon atom%gﬁ@hﬁ%l%%’&{s%%ﬁﬁﬂﬁgﬁ gg%arfg ﬂg‘%gﬁe%é?ﬂﬁ et hyl , n-
propyl, i sopidigyh indu8eigl exd Pl hiberiGigs ¥azidyl 2‘(9%/ bli ere 20

i ndi cat ed, hi gher honol ogs and9| S?Hn}tbsrs S cﬁﬂg e e I% ' exy 2-

met hyl pe’51t ymaapbolitig. | i ke. Hal oal kyl refers to an al kyl radl cal that is
substituted with, ne or nopre halo radicals, such as trifluoronethyl. As
used herein, the H&HP B‘}CPE?@F‘F%@I VW@%‘E‘W@@W@%H& menbered ri ng

AP S YRR SR SOl i G B 15 R V1o
B%SL?faraﬁﬁ”%?S%‘*ﬁ??“ﬁ?ﬁ?éﬁwrégzﬁ’é% f&ﬁ“%?%%ﬂ“?ﬂ%‘lgﬁ?ﬁﬁ@ £ "o
03/ 049690 PRIFyLISa2/138WI3-pyAiiyl, 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
H1/\II\I/B

15 O-p2

Formula IT

In Formula IT, R%, R2, R3, R4, R5, R¢, R7, R8, R? and R0 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 I, 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 IIT are useful,

25  themselves, as prodrugs and can be administered as a prodrug to a

patient as a compound or in pharmaceutical formulation.



The term "heterocyclic radical"” refers to radicals derived from nonocyclic
saturated heterocyclic nuclei having 3-6 atons containing 1-3 heteroatons
sel ect ed Wooriomdepr ogen, oxygen or sul fur. Heterocyclic ra&dirashy3donz| ude,
for exanple, piperidinyl, piperazinyl, pyrrolidinyl and 5 norpholinyl.
"Heteroaryl" neans a five- or six-nenbered aromatic ring containing at

| east one and up to four non-carbon at sel ected from oxygen, sulfur and
nitrogen. Exanples of heteroaryl include 2-furyl, 3- furyl, 2-pyridyl,
3-pyridyl, 4-pyridyl, pyrazinyl, 2-thienyl, 3-thienyl, 10 pyrrolyl,

oxazol yl, thiazolyl, imdazolyl, pyrazolyR'? |goxazolyl,

i sothiazolyl, 1,2, 3-oxadi azolyl, 1,2, 3-fri |, 1,3, 4-thiadiazol yl,
pyridazinyl, pyrimdinyl,1,3,5-triazipyl and®1, 3,5-trithianyl. In a
preferred enbodi nent, conpoundsgtf™~re esent invention that are useful
for treating AIDS have the structurg of Foroula I1. RL1I'N.B2 15 6, R2
Formula Il In Formula I'l, Rl, R2, RR4, R5, R6, R7, R8, RO and Rl are as
defined for Fornmula I, while B2 i defin@ﬁ as in Formula la. 20 In yet
anot her embodi ment of the present FAVRIE A, compounds having t he
structure of Formula Ill, as follows, are preferred chem cal internediates
from whi ch conpounds, or pharnaceutically acceptable salts, solvates or
prodrugs, useful Ifi Borhbk [T 84 RERS, R, RA) RS Ry R8, IR RJIR12 neR13me as
preferentially, the conpounds of Fornula IIl are useful, 25 thensel ves, as
prodrugs5andeéaﬂd@@fﬁﬁﬂﬁﬂﬁ§{ered as a prodrug to a patient as a conpound

or in pharmaceut'ical forrm} at ié)n. V\g.03/049690 PCT/ US02/ 39092 11
n 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,
-.I-I, or

15 ~ -halo;

R s
-CH,C(O)N(CHs)2 or
-C1-Cz alkyl; and

B2 is as defined for Formula Ia.

20 By virtue of its acidic moiety, where applicable, a compound of
Pormuia 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



Rl12 R1I3 OO0 RN/ \\ R2 0, O Formula Ill In Fornmula I'll, Rl, R2, R3,
R4, R5, R6, R7, R38, R9, R10, R12 and R13 are as 5 defined for Fornula I.
I n a nor ewproafbersped enbodi nent, conpounds of the present PCAMEN/3wm have
the structure of Forrmula IV, shown below R14 B2 N~ 1 R14 -R15 R14 10
Formula 1V wherein: Each R14 is indeppndently selected from -CN, -H or
15 -halo; R15is -CHRZC(ON(CH3)2 or -Cl1-C2 alkyl; and B2 is as defined
for Formula la. 20 By virtue of its acidic noiety, vv]tlere ﬁpplicabl e, ?I
conmpound of _Fornula | for salts by the addition of a pharmaceutically
acggpt abl e S‘ﬂ%?s‘é‘.g}j l%égg%é(&@ilqgléﬂilﬁ%tq@?tQMQPEgﬁﬂ@h@ﬁﬁé suehiaged from

i norganic b f¥%iRthylamine, triethylamine, morpholine, pyridine, piperidine, picoline,
dicyclohexylamine, N,N’-dibenzylethylenediamine, 2-
hydroxyethylamine, bis-(2-hydroxyethyl)amine, tri-(2-

5  hydroxyethyl)amine, procaine, dibenzylpiperidine, N-benzyl-
phenethylamine, dehydroabietylamine, N,N’-bishydroabietylamine,
glucamine, N-methylglucamine, collidine, quinine, quinoline,
ethylenediamihe, ornithine, choline, N,N’-benzylphenethylamine,
chloroprocaine, diethanolamine, diethylamine, piperazine,

10 tris(thydroxymethyl)aminomethane and tetramethylammonium
hydroxide and basic amino aids such as lysine, argim'né 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 inethanol, ethanol or acetonitrile to form, respectively, a



whi ch include, for exanple, alkali netal salts (e.g. sodium and
potassium, alkaline earth netal salts (e.g. calciumand magnesi um, 25
al um numwealss4wpa anmoni um salts. I n addition, suitable IPayasazsior: on WO
03/ 049690 PCT/ US02/39092 12 salts include salts of physiologically
accept abl e organi c bases such as trinsthylamne, triethylam ne,

nor phol i ne, pyridine, piperidine, picoline, dicyclohexylam ne,

N, N - di benzyl et hyl enedi am ne, 2- hydroxyet hyl ani ne,

bi s-(2-hydroxyethyl)am ne, tri-(2 5 hydroxyethyl)am ne, procaine,

di benzyl pi p@\e¥ W?i?t)ehﬁtbéﬁﬁ%te Obﬁ‘éﬁ@‘ﬁlmlaéﬁﬁﬁi\@,PrGéﬁ}ftdﬂ@Iabﬁ@nymféhdeﬁe,

N, N' - bi shydy oahi | am,ne | ycam ne, N-nethyl glucam ne, collidine,

qgui ni ne, qu%ancglbsloﬁ&e%%e a@?ﬁﬁ%ﬁ%&ﬁ%ﬁﬁ?@, orni thine, choline,

N, ¥ - benzyl phenetfiglaon oRbAROREARA: Bhar dheLANPHAIIB LA ot Nyl ami ne,

pi perazine, 10 tris(hydroxynethyl ane a anmoni-um
hydr oxi de apbdvags of te cwanpodsdsafForasulh IS PRedriafsireideivamidedNof the

met hyl gl utam ne. These salts may be prepared by nethods known to those

ski |l ed 3 n ¢arepeynds shihedngention aicdeharedemisgllyiosanetabplically quat er nary
ammoni um 15 salts in which the am no, nitrogen carries, a suitable organic
group such géva%eg{ws,argkwe/%ﬂs@\fﬂ}ymégrWea Bl léﬁlly. Corrpognds of
Formula I, o, &he 'ohHH%_@f Yﬂetlﬂvgntgﬁ WhicH rég%?ba%&eqﬁ%c?f as salts

formed through aci d additron. The acid addition s are d froma

conpound ofadbeetitivave. Anstodril af Aregipougd dNSRtassaR)-ahke Tiiarsani ¢ aci d,
i ncluding but not limted to hydrochloric, hydrobrom c, hydroaiodic,

sul furic, phoegidniaconyentipgalmenneiwitbudnasopal gmapeniedel f oni c,
nmet haneﬁ)ul fonic, aceti benzoic, cit ig, mal oni ¢, funaric mal ei c,
5 g
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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, such as, 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 preseﬁt invention include the compounds 1-A, 2-A, 3-C, 4-B, 5-B, 6-C,
7-C, 8-C, 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



pharmaceutically acceptable salts include chloride, brom de, iodide, 25

sul fate, phosphate, nethanesulfonate, citrate, acetate, nalonate, funmarate,
sul f anat ewoan@4g6a0 t rat e. Certain conpounds of Fornula |, ®ad/ushessalts,
may al so exist in the formof solvates with water, for exanple hydrates,
or with organic solvents such as nethgnol, ethanol or acetonitrile to
form respectively, a WO 03/049690 PCT/ US02/ 39092 13 net hanol ate,

et hanol ate or acetonitrilate. The present invention includes each solvate
and m xtures thereof. This invention also enconpasses pharnmaceutically
accept abl e c@RpaHDgsOLIrReareldigrsunad ontanorg E’glral cgntenithgs are
derivatives of the ampounds of the i.nventi.on which havgochem' cally or

S .
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pharmaceutically active in vivo. A prodrug of a compoun ructural

Formul a | nayxtoees. fTHg@thnitidbniere ena g beirestivedrby Atsthotls Rnéwinuacthos@al gr oup
of the 10 conpounds such as with an am no, hydroxy or carboxy group. The

pr odr ug Sderskibed irethemrin fof exampld, drysformationad diastdresisontsirid sajts ti ssue
conpatibility, .or del ayed release in.a mammalian argani sm (see, Bundgaard,
H., Design W¥‘1‘i5¥%’&Vﬁ?&#%’iﬂt‘f‘%’-%§,Crﬁﬁt?}}%,aﬂeps%ﬁﬁ‘lé‘ﬂ?lgA%ai‘B%@am 1985) .
Prodrugs in | er i |V, I itioners of 15 the
art, such aésﬂ,rggrgdrtg%f gr}%gf geé;lg(gtis‘{eelfé%c%@éggfb gg\éﬁ%ﬁt?%rg%?%{nh% t he parent

aci di ¢ comaiifiothdrbspRcifid feabét. Ak Al We apPrea@iicdahabiveions gtk B¥sifeRCtion  of

the parent acid conmpound with a suitable amne. Sinple aliphatic or
aromati c estrergiogesniy eonverbed adbdiretiyerodesnipd ety byra separatiorpounds  of
RHE O R CIC AT U e RINEX G
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 Strﬁctural 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



(al koxycar bonyl ) oxy) al kyl esters. Exanples of prodrugs of conpounds of the
present invention include the conmpounds 1-A 2-A 3-C, 4-B, 5-B, 6-C, 7-C
8-C, 9-C,WOM3M49690-C, 12-C, 13-C, 14-C, 15-C, 16-C, 17-C, PC8AGSN2/IDIL,

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, 3841. In addition, a conpound of
Structural Forrmula I, or a salt, solvate or prodrug thereof, may exhibit
pol ynmor phi sm The present invention also enconpasses any such pol ynorphic
form Certain conmpounds of Structural Formula | may contain one or 30 nore
chiral centepatiamdireneest ofl suchitfdadment, aopipaithg ohfbimulaflay nsa Wien WO

03/ 049690 PCT/ US02/ 39092 14 npQunds of Structural Faormula | contain one
chiral centRarmaggutiey] Wﬁﬁ?%&‘?agb SPﬁYaﬁ\Br BFF&%H‘%&}%@WO@ "R ns. The present

i nvention _jncludes..hgt |0 ; ' f i rs such as
racem c mg(l}aﬁf%acgﬁtfga(ei Cgﬁlggrh%ﬂ%d%ﬁﬁﬁggﬂ%e%éé%ﬁgée&%@ﬁ%%gggakanovvn to
those 5 Sklthhﬁﬁaédﬁchny effbbtivd AhofXAAPA BomPuhardfahé pReseht RSNSOI SOMeri ¢
salts which y be separated by crystallization, gas-liquid or I'|qU|d

chr omat 6gr aptyphsehawtiticelly eaeptabie oflt,codvatn anthrodrrg thieréfoan
enantiomer-specific reagent. It will be appreciated that where the desired
enantioner is cdtveltbernpredatgddinthose gkiegdn thaertthabieferesepar ation 10

Lochnl g, e A-SLOn 5 S RRISHE) R RS o0
by, S5y ey pa anp | machie somemig st L5,
asymmetri c pgreansd o@’ec:'ei(pdikuréﬁ) ey viaug Boadditions tief présentdhuenrtiodor rul a | may
also exist in_ different stable conformati onal forns which may be
separ aBPe. cporbs 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 I in 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



asymmetry due to restricted rotati on about an asymmetric single bond, for
exanpl e because of steric hindrance or ring strain, nmay permt separation
of differwoto3oesbor mers. The present invention includes e®Ch/ud02/39092
conformational isomer of conpounds of Structural Formula | and m xtures
t hereof. Certain conpounds of Structur Formula | may exist in
zwitterionic formand the present invention includes each zwitterionic
form of conpounds of Structural Fornmula | and m xtures thereof. 25 The
conpounds of this invention can also exist as tautoners; therefore the
present i nvéphimmacedusicallyaccapeablal it it meaoitthdtche eameer, diiwemttanrpounds  of
Formula la are useful in the inhibition of HV integrase, the prevention
or treat menEX@pien fgttibgroggpatinle mithie othsnmaredieteatievi rus and the

t r eat nent _ofor qgglgi,{%rﬁtd@&t&%@gbﬁgh@%ﬁgﬁ%%@@ uch as AIDS or ARC. The

treatment involves adnmnisteri 7US02/ 39092 15 a
patient, in needTgf gﬁé‘é‘e‘ﬁt AANIBA ticaPcSRPRSH#HMhs Qe E)?é{fﬂrfleé nowWn &
g the

pharmaceutically acCeptable salt, solvate or prodr reof, or a

phar macet i pedcedompossihg oveltknpwinsindgreadilavailabletingeddieasr The and a
therapeutically effective anount of a_conpound of the present invention, 5
or a phar maéXUPPsidiony oA this preentionsmey beforyalatedsopsdamigvidesidtior . | t
will be appreci.ated by.,those.skilled in.the art. that reference. herein to
treat nent ei?si?w‘a‘?gt% %ﬁ?eé?ﬁsg Oé&%‘quvea@&r ePP@%?rn% HFTatn apl i shed
i nfections R{t}éﬁi’ﬂﬂe‘?\% bR L& b B Rh 1t =o0and ,
post - exposure to the v?,re-lggf) V?\ﬂggﬁﬁgﬁ%‘%’qu%r%eseﬁf&feﬁgnﬁ%%& can be

adni ni st er ethel compogitions bb%he/pﬁebemtiheéntm,i thelavtiag emtred{ddt Willpr ot ease
i nhi bitors, nucl eoside reverse transcriptase inhibitors, non- nucl eosi de

r ever sel@ r angilypeaadmixed viithoa sarrigncondilutedtinya catvidsi eersdosed
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, excipieﬁt or medium
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  including oral, rectal, transdermal, 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



| mmunonodul ators, antiinfectives and/ or vacci nes. The conpounds of the
present invention are also useful in the 15 preparation and execution of
screeni ngwedsays9d or antiviral compounds. Further, the cocpaisazsvei the
present invention are useful in establishing or determ ning the binding
site of other antiviral conpounds to H» integrase, for exanple, by
conpetitive inhibition. The conpounds of the present invention may be

adm nistered 20 orally, parenterally (including subcutaneous injections,

i ntravenous, intranmuscular, intrasternal injection or_infusion

t echni ques) disPerying or avetbng angrapppendingagantsy sucthaggteride bland, fixedmul at i ons

cont ai ni ng cqgnv.enti.onal opn-toxi ¢ pharmaceutically, acceptabl e,carriers,
adj uvants afl svg%uelp&qutﬁﬁegc F?'R/r?é?itq% g]é(f:%al?ﬁ' Bgfl(%’gfygc 2HLREI cal
conposi tion,fRk 486 25 in the above described therapeutic nmethod. A

pharmaceutical conposition of the present invention conprises an effective

anount of a conpowidpofindof e prdsehNin¥8aB6H,ar LsalMbi sbleatehtherateut i cal |y
acceptable carrier, excipient or diluent. The active ingredient in such

f or nul at® onsaw berperinadsted prwwt dosage fomsdationsccopgpdsipgracdene hgfwigen ght  of
the fornul atj on, WO 03/ 049 PCT/ US02/ 39092,. 16 "pharnmceutically
accept abl e" 2PPuf %?ﬁ&ﬁ‘?g?ﬁ%‘t f(ﬁg) 108 73 Jg}o;e,@icpm?ggqtfeepéqtgp t must be
conpatible w [ ' I
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conposi tiong rﬁ%@f REERPOREhY the?i\@ser@ IR RERMUNLS] O NGeiR] flakhown and
readily avail abl e ingredients. The conpositions of this invention may be

fornul at ed smpmsile. cApother ésanpile kf a usiisiaage (bronulddbayedprdesaboubf t he

active jngredient_after administration to the patient by enploying
proced AGs TEME R eRMPRUDAG! she PressniHRiengon asa pharmacelitically

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 including 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 Formula I. A compound of



the conpositions of the present invention, the active ingredient will 10
usual ly be adm xed with a carrier, or diluted by a carrier, or enclosed
wi t hi n a warmsiogreomhi ch may be in the formof a capsul e, sa&chatSo2/pmper or
ot her container. When the carrier serves as a diluent, it may be a solid,
sem -solid or liquid material which acfgs as a vehicle, excipient or nmedium
for the active ingredient. Thus, the conpositions can be in the formof 15
tablets, pills, powders, beadlets, |ozenges, sachets, elixers, suspensions,
emul si ons, solutions, syrups, aerosols, (as a solid or in a liquid nmedium,
soft and harigugeralFormadad massbe preppser hyrprosesses vihichingipee t abl e
solutions, _sterile packaged powder.s d.the liike. The conpoynds can be
2dmi ni ot or clrsose BT §4GF PRREL BB he PattFion of s RBrally
transder nal anaaeig&a@ &RPYsEndd bf b \aerwgroéeeg a@brw?b%ag«?e&eﬁn% gﬁl&e%@asa' . When
adm nistered orally, these conpositionS are prepare according to
t echni ques foelthe pnepuration bhe canipaindbidiraceuil lbamuls d(opud ati on. For oral
adm ni stration, the conpound is typicallé 25 fornulated with excipients
such as Sbi ripleamsnageuticaltsacceptatile salt sherert) emderavel infermediates fgirdhet egr at i on
agents and the Like as are known i.n the t. For parenteral ,adm nistration,
e comouraanutadiita wrpag ok Fatesia | eadeihal 2GYasrevidhn t ox: o
parenteral | y- N : L.tol,
rﬁ&??@&tﬁ?ésq%fthe UL and Q%é/ﬁﬂ%gaﬁ?ﬂgytn e'F}?erOE%F“ﬂP%

1, 3- but anedi ol', water, percent dextrose, on or isotonic
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di spersing or wetting and suspendi ng agents, such as sterile, bland, fixed
oi | s, i ncl wahavg, spleshetherwinsrrpecifieddi Ifj il drel réesgnized thadtit ynagdveds, i ncl udi ng
ol efc aid.Acorpound of Lhe present Invention.or 2 pallor, soi vate
functional group is protected using a conventional protecting group, and
then to remove the protecting group to provide the compound of Formula
I.
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 II illustrate the synthesis of non-commercially
available N-,O-disubstituted hydroxylamines I-C and II-C. In Scheme I
20 benzaldehyde, I-A, substituted with 1-3 R3 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, I, -OTs, -OMs or —OTf). 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-,0-disubstituted hydroxylamine using
sodium cyanoborohydride, 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.



5 can be fornulated in unit dosage fornul ations conprising a dose between
about 0.1 ng and about 1000 ng, or nore, according to the particul ar

t r eat ment wiomsao4ea. An exanpl e of a unit dosage formul ati accwswpsI®es 5 ng
of a compound of the present invention in a 10 nL sterile glass anpoule.
Anot her exanple of a unit dosage formylgati 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
the present_invention can al so be adm nistered to humans in a dosage range
of 1 to 100Tkg/Ry heowepcirdiwith anappropriaiely sdssiutedR'(FeXer r ed dosage range

is1to 20 no/k dy, weight orally 5 individed doses. |t wll be
understood,&Hgﬁgggﬁ?¥¥ﬁé?ggﬁé9§§t%rg) SBB?Q%Q er RRSICPBAIMSIO0f  dosage
for any parg; i _ Beq; i i ) _variety of
factors in lsgjl(l{n}géltsﬁgbg%?%t\?% ,%fﬂ I%Iﬁ%étﬂgﬁegglﬁf <|11‘(’:8 oanrg'%ﬁg%é%%cr}%/%d, t he

met abol i ¢ spahedtirigy geoip Isaegiovedfio il a0- Oadistibéitutl RSy lanhiger Out € of
adm ni stration, the age, body weight, 20 general health, séex, diet, node

and tim® ofll4dnitiwil beieppreciated by dfiosesskillest irothe att thpt othripratécting t he
severity of the particular condition, d the host_undergoi ng therapy.

General ~ metHOUPs K acHlatng agents c@nhepigdsingplage, Rec-gioyedredect n this

i nvention .The preparations shown below are 25 disclosed
for the pu?%%ggﬁg¥ﬂﬁﬁﬁhgﬁ?g§ﬁbn and are not neant to be interpreted as
limting the processes to nmake the conpounds by any other nethods. It wll
be appreciated by those skilled in the art that a nunber of nethods are
avai l able for the preparation of thecheompbunds of the 30 present invention
as provided by Structural Formula I. A conpound of WD 03/049690
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Structural Fornmula | may be prepared by processes which include processes
known in the chemcal art for the production of structurally anal ogous
conmpoundsworo3ioyeean novel process described herein. A proce®ET/US02/390hE
preparation of a conmpound of Structural Forrmula I (or a 5 pharnaceutically
acceptabl e salt thereof) and novel inb@rnediates for the manufacture of a
conpound of Fornula |, as defined above, provide further features of the
invention and are illustrated by the following procedures in which the
meani ngs of the generic radicals are as defined above, unless otherw se
specified. It will be recogni zed tsheike Ihay 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 conpound of,Bqormula |. Thus, there is

provi ded a process for preparing a conpoun of X 15 Fornula | (or a
phar maceutical |y acﬁgept aBQCHal t t heoeof ) abage ovi ded j.n _@ny of the above
descriptions whigR~ w2setected~fr 6 an§ of Those™ déscri¥edR n the
exanpl es, including the follow ngO®chenes | and Il ilB@Strate the
synt hesi s of non-comercially avajlasble N—,C>disubstquéed hydr oxyl am nes
I-Cand Il-C. In Schene | 20 benzal dehyde, |-A substituted wth 1-3 R3
groups i s condensed with hydroxyl am ne or an O substit ut|eiFaydr oxyl am ne
derivative. In the event that the hydroxyl group is ungubstituted (R2 =
H), this position can be functionalized via nucleophilc attack on an
appropriately substituted R2-X electrophile (X=d4, Br, I, -OIs, -Ow or
-Orf). It will be 25 appreciated by those skilled i githeuart that this
reaction can be conducted in a nunber of different way$y, The resulting
oxime |-B can be easily reduced to the corresponding N8 di substituted
hydLoxyI am ne using sodium cyanoborohydride, or a rel ajjed reducing agent
such as

As shown in Scheme III, the N-,O-disubstituted hydroxylamines

5 are then coupled to dioxolane III-A or III-B using standard amide bond
forming chemistry. The syntheses of the dioxolanes ITI-A and III-B are
described in the exemplification section. The resulting intermediates III-C
and III-D are saponified with NaOH or LiOH to yield integrase inhibitors
I1I-E and III-F.



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

hydroxyl amne is acylated with Boc-anhydride to forminternediate I1-A WO
03/ 049690WB@3/H U892/ 39092 19 This can be reacted with an Ropruspr/3@pvel y
substituted RICH2-X electrophile (X =d, Br, I, -OIs, -Ovw or -OIf) under
basic conditions to vyield the Boc-pr ojpct ed N, O disubstituted

hydr oxyl am ne 11-B. The Boc- protecting group is renoved to yield

N, O disubstituted hydroxylamne 5 11-C It will be appreciated by those

skilled in the art that other protecting groups or acylating agents can be
used in place of the Boc-group to e$dhecte Il he sane transformation. Schene |
10 0- z RBR3IN Rb3, HVOR2 cHO H2ZNOR2 NaBH3CN, HCl I-AI-BI-C (R2 =
H R2-X, Base NaBH3CN, HCI R3 IN.O R2 |-B WD 03/049690 PCT/ US02/ 39092 20

Scheme Il R1I"X BOC O base H NVO,R2 2 HVRZ RR""NOR2 2 BOC BOC II-A
I1-B
HO
O
L-Malic acid

ﬂ Methods A-C

11-A (Y = OH)
1I-B (Y = CI)

/ N o

3
l | e} O\ o 0]
= O\R2 R
I-C n-D
NaOH NaOH
O OH O OH
R3
l\ X N’u\/\co H R1/\I’I\IMC02H
|
= O\RQ O\R2
IM-E -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.



TFA RIMNH i
hydr oxyl am nes
st andar d woioda49somd

0, R2

5 are then coupled to dioxolane Il1-A or

11-C As shown in Scheme |11, the N-, O di substituted
[11-B using

form ng chem stry. The syntheses of P/ uwvswbanes

I[1l-A and Il1-B are described in the exenplification section. The
resulting intermediates IIl1-C and IlIy»D are saponified with NaOH or LiCH
to yield integrase inhibitors 1Il1-E and Il1-F. WO 03/049690 PCT/ US02/ 39092
21 Schene 111 Oo\O HO"O O L-Malic acid Methods A-C o O\ 0 YIII-A(Y

oH) I11-B(Y = |-C |

After removal of the Boc-protecting

|-C OO Ooo0

R3 ORIN (\\ Nii
groups this is acylated with acetyl

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 R2-X (X = Cl,

5 Br, I, -OTs, -OMs or OTf) 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 III-F.

10 Scheme IV
BocNHOBoc
TFA
R1 /\OH Phgp, DEAD - F{1/\N/BOC R1/\rl\lH
‘ . OH
V-C oc
! VoD IV-E
O
OH
IV-F
R*-X
base
0
MeO JKH/OMe
o O O OH
iHMDS
R1/\N’O\R2 R1/\II\IJ\ R1/\|.I\l = ONg
H O-R2 O-pz2 O
-C IV-A IV-B
l NaOH
O OH
RN COH
O~ R2

i-F



O 22 / OR "RIIlI-CI1II-D NaOH NaOH 0 OH O OH R3 N' CO2H RN CO2H
OR2 OR2 I1IlI-EIllIl-F 5 Alternative synthetic nethods useful for producing
the conpwords4descri bed in this invention are illustrate@Crrussybmoe |V.
The acylated N, O disubstituted hydroxyl am ne |V-A can be synthesi zed
starting directly fromll-C, synthesizgd as shown previously or via a
different route which comrences with conpound IV-C. N-C can be 10 reacted
with N, O bis-Boc-hydroxylanmne to yield internmediate |V-D. WO 03/ 049690

PCT/ US02/ 39092 22 After renoval _of the Boc-protecti r;g@groups this is
acyl ated with a&sesting ramvintersnediatecd-cSehemee NnHistiades thegerthesisndar d

am de bond f.ormn diLtio pr o e | V-F. The hydroxyl group is then
functi onal iozfé?amRﬁquﬁ% géﬁﬁr%’%’%ﬁ%ﬁ# ‘ution of an appropriately activated
R-X(X=d, 58Br, I, -Ors, -Ovs or OIf) yielding V-A. This internediate
is condensed wth dinethyl oxalate in a Cl aisen reaction carried out using

lithium bis(trinmethylsilyl)am de. Schége WV-B i s saponified using NaCH or
LiOHto vyield integrase inhibitors Ill-F. 10 Schene |V ~

5
OOX O OH

o)
/@Ag /U\/l\xg LiOH /@AEMCOQH
F F
5

o0 ©

20.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.



BocNHOBoc R1 OH Ph3P, DEAD R -"N TFA RNH OH IV-C OBoc IV-DIV-E 10
RL/"Nk, OH R2IV-F -Xbase O /MQOM 0 OO0 OHRI"NOR2 RL/\N)~, LiH
MDS -Y OWob3/oR99N HOR2 OR2 0 I11-CIV-AI1V-B | NaCH @CF@S02/BON' v
C2H 6-R 2 I1l1-F WD 03/049690 PCT/US02/39092 23 Starting from

internedi ate 20-C, Schene V, illustrabgs the synthesis of conpounds 20,
22-A, 22-B, 22 and 24. Schene V

Scheme VI

O Oj(o @] O>(O
B F Y

OH 0)
22-A 38-A

Cl

VI-C

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 but not specifically disclosed. Further, variations of the methods to



500- 0OH N LIOHN v 'CO2H I / O/ O0Jj"~ FOOFOO 20 20-C+
TFA OO- LIOHO OH N~ ON CO2ZHO I / O ¢c OFFO0 1:.~OHO OH 22-A 24
0 O~ LiOWO 03®d9N O Nv "CO2H OO FI OF ONK ON 1 22PBTAK0Y/B90Shemnme VI
conpound 22-A is converted to the corresponding acid chloride, conmpound
38-A, using oxalyl chloride. This is Y3 subsequently reacted with am ne
VI-A using a suitable base catalyst to yield internediate VI-B. This

i ntermedi ate i s hydrol yzed under basic

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

5 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 q), singlet (s),
multiplet (m), doublet (d), quartet (q), triplet (t), doublet of doublet (dd),
doublet of triplet (dt), and doublet of quartet (dq). The solvents employed
for taking NMR spectra are acetone-ds (deuterated acetone), DMSO-ds

15  (perdeuterodimethylsulfoxide), D2O (deuterated water), CDCl3
(deuterochloroform) and other conventional deuterated solvents.

The abbreviations used herein are conventional abbreviations
widely employed in the art. Some of which are: calcd (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), TEA
(trifluoroacetic 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).



conditions (LiOH) to produce inhibitors VI-C. WO 03/049690 PCT/ US02/ 39092
24 Scheme VI 0 O\ 0 O\O Nam" \ W I N "\\ FIOHF O OOIC 22-A 38-A
H R6. N RFOMBAMN® O ~O Ni OO F ONR7 16 R VI-B Li OHCOUS02/39020 F O
IN R 16 R VI-C 5 Exenplification
26
Method A

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

tert-butyldiphenylsilyl ester

A solution of (S)-(+)-2,2-dimethyl-5-oxo-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  butylchlorodiphenylsilane (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 cm) 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, CDCls) é: 1.13 (s, 9), 1.58 (s, 3), 3.05 (m,
2),479(dd, 1,]=4,7),7.4-7.8 (m, 10).

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

tert-butlvdiphenvlsilyl ester

m oo o
b e
0

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



The specific exanples that followillustrate the syntheses of the
conpounds of the instant invention, and are not to be construed as
limting wbhaesiomeenti on i n sphere or scope. The nethods nmaychasaziapvred to
variations in order to produce conpounds enbraced by this invention 10 but
not specifically disclosed. Further, variations of the nethods to WO

03/ 049690 PCT/ US02/ 39092 25 produce the sane conpounds in sonewhat
different manner will also be evident to one skilled in the art. In the

foll owi ng experipental prqcedures, all tenperatures are understood to be
i n Cont | gr aMlb0(D TiHesist BT emOSTRRn SR B0, Aadrama) Fadonance

(NWR) spectpal_ acteristic er {o em cal,. shifts 8) .expressed in
parts per mﬁg f‘%ﬁﬁ%‘g@?ﬁ? tygpitile {@bfﬁ&&’h@p‘gﬁ ﬁeaﬁié?%fngmaé g"’%’g‘feé% ce
standard. ThedeetedkbxV(BatH f’e?ndg%@tﬁltee@ JG)rwﬁili'@irYé’dibgﬂg with Glspoiviat he  proton
NMR spectral data correspon to the nunber of hydrogen atons of a
particul ar lampt AfteallOtyipeitées) thé ecavtiloaatiixeurciivas aedledanef thehe shifts as 10

to multiplicity is reported as broad singlet (bs or br s), broad doubl et
(bd or br &yccuppEde was fgtered( phegiolyentiwas eyepadatgdamdar vasyuor toor q) |

singlet (s),. | tiplet (m, dauhlet.(d),. rtet. (q), triplet (t), doubl et
of doubl et %H&)Wﬁet“&%&ﬁ%@a%ﬁs@ri téfell%ﬁg?l}gﬁcg)dﬁbﬁ Wa%FS‘fc)fLartet (dq). The
solvents e j e -d6 +( tar at ed

acet one), %@%ﬁ%ﬁﬁ%@%e#% ﬁﬁ%@é@? E\Q%éﬁﬁtgﬂ)gg(ldieéﬁ é@ét ed water),
CDA (err) (dew,ey,acsy @ 8Y, 880 (my, PBLET (hiorpyent i onal deuterated sol vents.
The abbrevi ati ons used herein are conventional abbreviations w dely
enployed in the art. Sone of which are: calcd (calcul ated); DVBO

(di met hy] sulf oxi d . HPLC (hi_g| ure liquid 20
chr omat oyr aphifRo . henylgiky b " LDA

O

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-diazabicyclo [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).



bis(trinmethylsilyl)amde); SiQlerr) (silica gel); THE (tetrahydrofuran),
TFA (trifluoroacetic acid), Me (nmethyl), Et (ethyl), Ph (phenyl), tBuCK
(pot assi uwpntoai9sbwt oxi de), NaOwve (sodi um et hoxi de), NaCEPCT4amsd2/s99925

et hoxi de), Boc (tert-butoxycarbonyl), and DEAD (diethylazo dicarboxylate).
WD 03/ 049690 PCT/ US02/ 39092 26 MethoggA Conmpound A-1:

(S)-(+)-2,2-D net hyl -5-o0xo0- 1, 3-di oxol ane-4-acetic acid,

tert-butyl digheDylsilyl ester Ph OOV Si 5 Pho 110 O A solution of
(S)-(+)-2,2-di rrethyl 5- 0X0- 1 3-di oxol ane- 4 acetic aC|d (2 08 g, 11.9 mmol)
in dry di ctlonposnddfeA(2F-Bi ] carf b3 ‘ flideme)-aaeti .

13.1 mmol) follomed by a solutlon of t 10 butylchlorodlphenyIS|Iane (3. 44
g, 12.5 mmol) in dichloronethane (5 nl) added dropw se over 5 m nutes.
After 3 hours at 22 (err)C, the reaction\ mxture was diluted with tol uene
(250 M) washed with water, saturateg ge#li um bicarbonate, brine and dried
over magnesium sul fate. Evaporatio o} t h® sol vent under reduced pressure
and chromat ography 15 of the resiifiie ¥h sylica gel (4 X 12 cn) using a

m xture of toluene and ethyl acetate (0 © 2% as eluent gave 4.90 g (99%
yield) of the title material as a clear oil. 1H NVR (400 MHz, CDC13)
8:1.13 (s, 9),1.58 (s; 3), 3.05(m 2), 4.79 (dd, 1, J =4, 7), 7.4-7.8

(m 10)5 20 Comgug gh{eérrf?f sp4br (@R 2aitndhRERVbufn ety Rufiaye! ane- 4-acetic

aci d, ert-butly
carbonylmethylene)-1,3- d10xolan—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 ml of a 1 M solution of tetrabutylammonium fluoride in
tetrahydrofuran. After 15 minutes at 22 °C, the reaction mixture was

10  diluted with ethyl acet:ate, 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.). IR (KBr) v max (cm-1): 1805, 1707 and 1662. H NMR (400

15 MHz, CDCls) 8: 1.78 (s, 6), 5.89 (s, 1). Anal. caled for C;HsOs: C, 48.84; H,
4.68; Found: C, 48.84; H, 4.65.

Preparation of (2,2-Dimethyl-5-0x0-[1,3]dioxolan-4-ylidene)-acetic acid

from crude A-3

20 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

25 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).



Ph OOV Si,OPhi."" 0 25 A solution of

(S)-(+)-2,2-di net hyl -5-o0xo0-1, 3-di oxol ane-4-acetic acid,

tert - but yWoioploegsyd si |l yl ester (21.65 g, 52.4 mmol) in car pea/user/s@ehl ori de
WO 03/ 049690 PCT/ US02/39092 27 (160 m) was treated with
N-bronpsucci ni mde (9.35 g, 52.4 mmljgand 2, 2'-azobisisobutyronitrile
(200 ng) and the resulting m xture . was heated wunder reflux (bath
tenperature 85 oC) while irradiating with a 500 watt |anp. After 10

m nutes, the reaction mxture was cool ed and the 5 succinim de was
filtered. The sol vent was evaporathﬂ;hgdéi vacuumto give the title

brom de as a Ilght / 0 lm"redd telyfor t he
next step. ~FHEORRAENE DG Y FRYITOXO ) pert- 1.80 (s,
3), 3.80 ( p- HRAGA r 10). 10 Conpound A—3

(2)-2,2-Di =5 = yl di phenyl si | yl oxycar bonyl -

net hyl ene) - 1, 3-di oxol an-4-one Ph 0 O SiO Ph 0 15 A sol ution of

4- br ono- 2, 2- di met hyl - 5- oxo- 1, 3- di oxol ane- 4-acetic acid,
tert-butyl di phenylsilyl ester (-26 g, 52. 4>gwnl) in dry tetrahydrofuran
(160 mM) was cooled to 0 OC and trjeat &d 0 ﬁnse over 5 mnutes with

1, 8-di azabicyclo [5, 4, 0] undec-\éﬁ%h 78.8 mmol) and the resulting
5

m xture_was stirred at 5 oC for our. e solid formed 20 was filtered
and wasBed with a small anount o tetrahydrofuran. The filtrate was used
as such for the next step. Alternatively, the reaction m xture can be
diluted with toluene,

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). TH NMR
(400 MHz, CDCls) &: 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-dimethvyl-5-oxo0-1,3-dioxolane-4-acetic acid,

tert-butvldimethylsilyl ester

]. O Oﬁ(
o

o)



washed with water, saturated sodi um bi carbonate, brine and dried
(magnesi um sul fate). Evaporation of the solvent gave an oil which was 25
chr omat ogwephedeom silica gel using a m xture of toluene &ad/ESHN§I092 acet at e

(0-2% as eluent. The title ester was obtained as an oil in 30 - 50%
yield. 1HNWR (400 MHz, CDC13) 6: 1.16 g 1.76 (s, 6), 5.97 (s, 1),
7.4-7.8 (m 10). WD 03/049690 PCT/ U88 /39092 28 Compound I11-A:

(2, 2- Di net hyl - 5-o0xo-[1, 3] di oxol an-4-ylidene)-acetic acid 0 O\-- HOO O

5 A sol ution of I"gure (2)-2,2 dinmethyl-5-(t-butyldi phenyl silyl oxy
car bonyl net hyI e )SOhltB}Idﬁd)S&rl(‘B)ﬁ,Z d;netl(tﬁl—?SOxg—l,%dBﬂco&nm Y-aietic acid,

hydr of d 22 C h d (2 mnm
o AR P LB A 2Rl P ST T % 1
tetrahyd f 10
e L 5 Mg A o ST, e 10,

sul fate). Ta&%b%@édb%myrdﬁﬁﬁﬂé@@g@@ hAd €k H3ERN J_gﬁﬁ%ﬁﬁéwﬁl%%% éndad the
residue was triturated with tol uene to give 00 g (85% yield) of the

title c6rrp01¢ﬂdxa\slmke inhadieting yeitlah 5008V hehpr iAdter @nﬁﬁﬁteszbC (dec.). IR
(KBr) v max (cm 1): 1805, 1707 and 1662. 1H NWR (400 15 M4z, CDC 3)
(err):1.78 @oth eaymcseaa@wpswaa? bseayed! and he mixiire crasdigptedfonmmn g4: H, 4. 68;
Found: C 48 P arati on of
(22 i et HiBondls B ion; GRERR PR iurrayas sy oddefdr pishaPude A 3 20
A sol ution Biq e datidesucéhimide Wa@?ﬂt@‘éd and WRished with a small
but yl di phenyl si | yl oxycar bonyl net hyl ene)-1, 3-di oxol an-4-one (52.4

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-butyldimethylsilyloxycarbonvl-

methylene)-1,3-dioxolane

15

The solution of crude 4-bromo-2,2-dimethyl-5-0x0-1,3-dioxolane-4-
acetic acid, tert-butyldimethylsilyl ester (72.4 mmol) 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 (54,0)
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.



mmol) in tetrahydrofuran (200 m) was treated with acetic acid (13 m)
followed with 50 mMl of a 1 Msolution of tetrabutyl amonium fluoride in

t et rahydrwbusamedft er 15 m nutes at 22 (err)C, the react iPGA/USOXBWPE Was 25
filtered and the filtrate was concentrated in vacuo. Trituration of the
residue with toluene gave 6.3 g (70% wheld for three steps) of the title
material as a white solid (>95% pure by (err)HNMR). WO 03/ 049690

PCT/ US02/ 39092 29 Method B Compound B-1:

(+)-2, 2-Di et hyl - 5- oxo- 1, 3- di oxol ane-4-acetic acid, tert-

but yI di met hgbsipoyindeli-Ar (A2-Dinfithyd-5-px6-[D.3]dosabntd-plidedie)-acetic acid
(S)-(+)-2, 2-di net hyl -5-o0xo0-1, 3-di oxol ane-4-acetic acid (13.20 g, 75.8
mmol) in N, N-dinmethylformam de (25 m) was treated at 22 (err)Cwth

i mdazole (10.56 g, 0.155 mmol) followed \by tert 10 butyl di met hyl silyl
chloride (12.0 g, 79.6 mmol) and theyre Ing mxture was stirred at 22
(err)C for 18 hours. The reaction mijktuje was then diluted wth toluene
(500 M), washed with water (3 tiH®S)*saturated sodi um bicarbonate and
brine. After drying (magnesium sulfate), the solvent was evaporated under
reduced pressure to give an oil. Distillation under 15 vacuum gave 20.9 g
(96% vyield) of the title material as a clear oil : Bp 80-90 oC/ 0.1 torr

bulb t@ bulb di,still.ati 1 t . 1H NV\R (400 MHz, CDO 3
50,335, 3) 110 Pl SRS AGI ML S e () B 2
(m 2), 4. 3Jufiifimehylbtgiciycardfdn %‘?}1&?‘—3 ;3 —dioxolan-4-one (72.4

4- Bronp- 2, 2-di'net hyl = 5-0xo0-1, 3- di oxo -acetic acid,
tert-butyl dinmeslpyd sdttahlydesfiean (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 1h 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; 'H
NMR (400 MHz, CDCls) &: 1.78 (s, 3), 5.89 (s, 1). E-Isomer: TH NMR (400
MHz, CDCls) : 1.80 (s, 3), 6.03 (s, 1).

Method C
20 Compound [I-B (2,2-Dimethyl-5-oxo-[1,3]dioxolan-4-ylidene)-acetyl
chloride
O O>(O
clNF
(0]

A mixture of (2,2-dimethyl-5-oxo0-[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



0 Ov Si, O O0OBr 0 W 03/049690 PCT/ US02/ 39092 30 A solution of
(S)-(+)-2,2-di net hyl -5-o0xo0-1, 3-di oxol ane-4-acetic acid,

t - but yl diwetohphspé yl ester (20.9 g, 72.4 nmol) in carbon trerrzotbwe: de (200
m) was treated with N-bronosuccinimde (14.18 g, 79.6 mwvol) and 2, 2' -

azobi si sobutyronitrile (0.30 g) and thg resulting mxture was heated under
5 reflux while irradiating with a 500 Wlanp. After -5 mnutes, a mld

exot herm c reacti on was observed and the mi xture was heated for an

additional 5 minutes. The reaction mxture was then cooled in an ice bath
and the fI odi Nndirsedyiliormageidaad\itar }leaed? fadthaettnsgoltion wasmal | anount

of carbon tetrachlo de The filt di ately .as,10.such for
the next” st i onnsiv e BEP Elpn i) B MgsdiaGTugns ' s, |
0.94 (s, 3), 3.62 (m 2). Conpound B-3:

(2)-2,2-Di 51?1 %S?P’g%atﬂ usf%lﬁzll met hyl si | yl oxycar bonyl -

nmet hyI ene) - 1,3 d| oxol ane 15 0 O~ S 0 The solution of crude

4- br ono- 2, 2- di met hyl - 5- oxo- 1, 3- di oxol ane-4- acetic acid,

tert-butyl di methylsilyl ester (72. _Am_n car bon 20 tetrachloride (-220

m) was cooled to 0-5 C nut es and under
good sti rrixngnpots dal-éy An-dy ndec- 7- ene

(12.1 g9, 79,608 . drofuran (125 rﬂ) A heavy precipitate
was forned i IQI &% Cgtta%ﬁga granul ar solid. After 1

10
A solution of (2,2-dimethyl-5-oxo-[1,3]dioxolan-4-ylidene)-acetyl
chloride (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, S. 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 Dbicarbonate, 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). THNMR 400 MHz (CDCls) & (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  caled for CisHizNOs: C 61.84, H 5.88, N 4.80; Found: C 61.74, H 5.94, N
4.76.



h, the solid obtained was filtered and washed wth a small anount of 25
tetrahydrofuran. The filtrate was concentrated under reduced pressure to
give a | igbtososmpge oil which was used as such for the nePCTAiSep390Y1D

03/ 049690 PCT/ US02/ 39092 31 Conpound I11-A:

(2, 2-Di net hyl -5-oxo-[ 1, 3] di oxol an-4-yhigdene) -acetic acid OO- O HOO 5
The crude (2)-2,2-dinethyl-5-(tert butyl di methyl silyl oxycarbonyl net hyl ene)
-1,3 -dioxolan-4-one (72.4 wmmol) in tetrahydrofuran (50 m) was treated at
22 (err)Cwith acetic acid (13 m, 0.227 mol) followed by 73 m (73.0
mmol) of a 1M solution of tetrabutylammoniumfluoride in tetrahydrofuran.
After 1 h a 22 oC elOreaC|onm di | ut ed \fith et hyl acetate
(500 m), wat L iegy-methoy-cariamoy NaZ Ay ArO X8 iGaitb si um

sul fate). Evaporatl on of the sol vent under reduced pressure and
trituration of the residual solid wth toluene (50 m) gave 7.70 g (62%
yield for 3 steps) of the title Z- isOnmerOls a white crystalline solid.
Concentration of the nother |iquorey | ged another 0.2 g of a 75:25
mxture of Z and E isoners. Z- IsorrerN, T MR (400 MHz, CDC13) 8:1.78 (s,

3), 5.89 (s, 1). E-Isoner: 1H 00 MHE® CDC13) 8:1.80 (s, 3), 6.03 (s,
1). Method C 20 Conpound I11-B
(2, 2- Di net hyl -5-o0xo0-[1, 3] di oxol a<4-ylidene)-acet | chloride ~O OO Cl ~

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

ylidene)-N-methoxy-acetamide (0.267 g, 0.917 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.
THNMR 400 MHz (CDCls) 8 (ppm) : 3.70 (3H, s), 4.85 (2H, s), 6.57 (1H, s),
7.32-7.37 (5H, m).

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

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



O A m xture of (2,2-dinethyl-5-o0xo-[1, 3]di oxol an-4-ylidene)-acetic acid 25
(0.50 g, 2.9 nmmol) in dry dichloronethane (10 M) was treated at 22 oC

wi t h oxalwb oslohwpé de (0.5 nl, 5.8 mmol) foll owed by a traeeT(usapsdobary) of
WO 03/ 049690 PCT/ US02/39092 32 N, N-dinmethylformam de. After 1 h at 22 0C
the clear solution was concentrated ik vacuo to give 0.55 g (quantitative)
of the title acid chloride as a white crystalline solid. 5 EXAMPLE 1
Compound 1-A: N Benzyl -2-(2, 2-di et hyl - 5-oxo-[ 1, 31- di oxol an- 4-

yl i dene) - N- met hoxy-acetamde O OG-~ ~ON-~ 11 O 0 10 A solution of

(2, 2- di net Hyll; Bsagood| M. R. dii dkeyireen, U Dy Miathd). (adehem. 8o Ferldia (0.33 g, 1. 74

1) in dighl added . d i Id (Q-5 oC
Txture of TPBerAy D00 Has S Ar ey P e pOPRER O SRR Tt ook, G E
Wa A R I - 1E. . : , -o d
oyri di ne” (o ERVEE Mg ahudbas IHERSRERC R gk 1R b oBachada), IO
was then reJE@VﬁQ—}?é&QnE)EGHNMIUE@@MM@KBGIQrae(ﬁpﬂﬁ): 222QHf 8y, 4¥65 hours. The

reaction m xture was then quenched by the addition of water and et hyl

acet at e5 TheH)sydbdo2pha) €.36/E$], sy 2847 88 1S siny.e HRMB (M AB NN hydr ochl ori ¢
acid, saturated saodium 20 bi carbonate, brine and dried (magnesium sulfate).
Evapor at i orfadfulaied fO%@PM@HMQW%Q@:M%%Z-WZP sidue on silica gel
(toluene-ethyl acetate, 75:25) gave 0.482 g (94 %yield) of the title

am de as white crystals:

Compound 2: 3-(Benzyl-benzyloxy-carbamovl)-2-hyvdroxy-acrvlic acid

sUR S,
©) O
10

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

15 400 MHz (CDCls) & (ppm) : 4.80 (2H, s), 4.83 (2H, s), 6.57 (1H, 5), 7.19-7.43
(10H, m). '

EXAMPLE 3

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

20

NN
@ |
F_

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



np 109-110 oC (et hyl acetate-hexane). 'HNWR 400 MHz (CDC13) 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 cal cd Woro3@BhiL 7NO6: C 61.84, H 5.88, N 4.80; Found: CPET/URM2/39495. 94, N
4.76. WO 03/049690 PCT/ US02/ 39092 33 Conpound 1:

3- (Benzyl - met hoxy- car banoyl ) - 2- hey-acyylic acid OOHII OH NAS O 5 A
sol ution of N-benzyl-2-(2,2-di net hyl -5-oxo-[ 1, 3] -di oxol an- 4-

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

hydr oxi de. sédlivan atetate (IR g OdSbirnol) folkdweed byabflaciatiehizeltlehydhs 1N 10
hydrochloric acid and extracted wth ethyl acet ate.@&'he organi ¢ phase was
washed wi t k1bP7 Be93.dmmal) erddhe seaiing Puxtwe Wagst §b?—%‘éﬁg Olyaporated in

vacuo to give 0.220 95 9% vyield f t Lyt | . terial white solid.
1HNMVR 400 bﬂk‘r%-cﬁf 53%%18? F‘?JX{‘HSR‘)’ 215. ﬁﬁﬁfgﬁ’(t%ﬁw @3‘? ?'8‘%%?1}%? S). 6.57 (1H,
IS\B Benzyﬁ _2;\1_%512%2{/ oxlili-gazi _02/%15%@ ?i%frmi‘B%lE{/llga_gg@@_ ORHHXO_ Re1fate Evaporation of the

[ 1, 3] di ®xokalvedt ihidderaucad piregsude ga?d148 @ of thOcrude title material as a

clear oil which was used as such for the next step. Distillation of an
aliquot in vacuo gave a clear oil; bp 45-50 °C/0.5 torr. THNMR 400 MHz
(CDCls) 3 (ppmy): 3.99 (3H, s), 7.09 (2H, 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 ml of 2 N hydrochloric acid in
methanol added dropwise over 30 minutes. After 96 h at 22°C, 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 asa clear oil. THNMR 400 MHz (CDCls) 6 (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
with N, Odi benzyl - hydroxyl am ne (Bhat, J.1., Cegg, W; Mskill, WO

03/ 049690WB@3H 92/ 39092 34 H.; Elsegood, M R J.; Menn@CI/uso2/B092 M att,
P. C. J. Chem Soc. Perkin Trans. 2,2000, 1435-1446) as described in the
preparation of conmpound 1- A gave the éitle am de as white crystals (92 %
yield): np 107-108 (err)C (ethyl acel3 t e- hexane). 1HNWR 400 MHz (CDCl 3) S
(ppm: 1.72 (6H, s), 4.76 5 (2H, s), 4.84 (2H, s), 6.36 (1H, s), 7.28-7.38
(10H, m. HRVMS (MAB N2) calculated for C21H21INO5 [ M+]: 367.141973: Found:

367.140292. obtﬁl?!éﬂ%@whte&ohﬂ(m?l?d@m%@ .OAyak anldrfoy QsFR.ENG@HEKY:- acryl i ¢
acid OOH, \' I ON OH 10 Saponification o

of
(N-benzyl - NEhly Fbx0/78- N2 31 dFerendid,-56-3d% bL, 5.80; N, 7.26
1,3]d | 4-yl d t d t f
Compound 1 gave 1 RERECRAFEPTE S8 G & SAPEOPTIHRO (err) HR
15 400 MHz T ,
201927 an r%l%}g%#'ﬁe @%&sgn@%%ﬁm ctle ald B3 thPfwag hreafed®t 108 <)

4- Fl uor @ becmﬁals@ahmeery@nasbfbﬂ ¥de®.6 1N7Qimilol) Added it k@all of
met hoxyl am ne hydrochlori de (frd?4é;1(,g g%'i6 nmol) ina mxture of water (150

n) and tetpatiptsoier 40 nfistnd jhewasultingsobaion was\ahresl @443680or 18

Z_C]:I' { lLJJ g?gégﬁggq - ﬂ%&%gﬂgfpeotrg’ge% um%er regucgd %geGSsgPé ecote%lalpg}:/\éet{jonby
with toluene twice) and the residue was slurried with water and the pH
Wéas 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-Dimethvl-5-oxo-[1,3]dioxolan-4-ylidene)-N-(4-

fluoro-benzyl)-N-methoxy-acetamide

20 - A solution of (2,2—dimethyl—5—oxo-[1,3]dioxolan—4—y1idene)—acetyl
chloride (2.45 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
mmol) in dichloromethane (50 mil). The cooling bath was then removed

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

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



(11.57 g, 93.2 mmol ) and the resulting m xture was stirred at 22 Cfor 4
hours. The reaction m xture was then diluted with ether, washed with brine
and dri edwowa4®mphydr ous nagnesi um sul f at e. Evaporati on ofPCrhsos3®et vent
under reduced pressure gave 14.3 g of the crude title material as a clear
oi I which was used as such for the next step. Distillation of an aliquot
in vacuo gave a clear oil; bp 45-50 (err)C 0.5 torr.(err)HNVR 400 MHz
(ebc13) S (ppm: 3.99 (3H, s), 7.09 (2H, m, 7.6 (2H, m, 8.06 (1H, s). 10
Compound 3-B: N-(4-Fluoro-benzyl)-O nethyl -hydroxylamine HN' F QA

sol uti on oforgahicipirsbersaladieydacceasirdy dfh bad N dydeoehteriy acidl, 15

di chl oronet hane (150 . m) was treated with._sodi um cyanobor ride (9.18 g,
0. 146 nol) Wﬂa&/@ewddyﬁnb@aﬁaor@Fertz"wwwr%ﬁ &R é%}PH‘?IHa t hanol added
dropwi se over_ 30 41 n S, r ‘ evapor at ed
under redu Ve}ﬂoégtg(}ﬂ §% %ne % éeneér‘?l(=?5| uc(a)ﬂr[\/\e}éégr agﬁzréfﬁgar%q{iﬁg%tgg?éand the pH
was adj ust egh) (@1 ent-bhy? abbiaRl8DY$a20 33041 @B1hYAkldXbfithe Tlleanqdeous phase
was extract®d twi ce with dichlorSmethane and the conbined organi c extracts
wer e washecdhswihite clystale aftdr reedystabigatish drors etiiydtasptatevthexemesnt r at ed under
reduced pressure. The residual oil was chromat ogr aphed on7sj;¢i ca gel

(el ution tlRiffesentiad spgnningsplorimetryehpwamashsap enslobzergn el 4@ Vel d) of the

title am ne ar_ail . JIHNVR ( . 49 (3H, s),
0 01" (o POVE ad PGP agppin: 875Gl o) 70513k, 8 S By
hydr ochl ori t / 8 '(ﬁgn.s a white
solid: np 16%% @i’%ﬁ%@% ﬁzﬁ%@%'rﬁgﬁ%a%ﬁHzg@%g% H, ?‘5. 78; N,
7.31. Foundig &, 482333.03194488014.2¢, 11528, 175.58) 130 48y 18203/ @4666cedure a
sol ution of 4-fl uorobenzal dehyde 0-

10  161.21,162.46, 163.65, 164.43. YFNMR 377 MHz(CDCls) 6 (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 sodium 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):



met hyl oxime (0.82 g, 5.35 nmol) in acetic acid ( 8 mM) was treated at 10 C
5 with sodi um cyanoborohydride (0.67 g, 10.7 mmol) added in snmall portions
over 10 nwp cafdvedbhe resulting solution was stirred at 25 @Crarsod®o09h. The
sol vent was evaporated under reduced pressure (co-evaporation wth toluene
twice) and the residue was slurried w!iL h water and the pH was adjusted to
9 with 2 N aqueous sodi um hydr oxi de. e aqueous 10 phase was extracted
twice with ether and the conbi ned organic extracts were washed with brine,
dried (magnesi um sul fate) and concentrated under reducedwpressure The

resi dual 0i3.73#381, csb;r%ﬁe(ﬂbbsh@lﬁd(lbﬁ s34 1.0% &Hgw), 73 @H, an)- FENNR et hy|
sorae £ e B A AT L0 B ok it O f e

2-(2,2-Di 1 Q%0 - Wl

f 1 uor o- ben p;él‘al\m%&éigé 1§?(§r‘?r é@s"ié %3 1%63%},'[1&88 ]égei—z %83'§\150| ution of
(2, 2-di met Ryhoh- axar [cdlcdlieh em& GDSYCI 9ep8)HALe W, 5. 200 Fuindle 0 2. 45 g, 12.9
mol ) in dichloronethane ( ]) was added dropvvl se over 10 mnutes to a
cold (055 6B.7&H,l4r3®,b]f,41904 fl uor obenzyl - O net hyl - hydroxyl am ne (2.0 g,
12.9 mol ) and pyridine (2.1 m, 25.7 mol) in dichloronethane (50 m).
The cooling bath was then renoved 25 and the solution was stirred at 22 C
for 30 mi nutes. The reaction m xt M&)hen guenched by the addition of
wat er and ethyl acetate. The WD O CT/ US02/ 39092 37 organi c phase

was washed SHEE68REUEA YNYB DAL o BYAF A5 M- Hdihy1a8) dhoxylamine

~">NH
Cl

10 Cl

Reaction of 3,4-dichlorobenzaldehyde with methoxylamine
hydrochloride followed by reduction with sodium cyanoborohydride as
described in the preparation of compounds 3-A and 3-B gave the title

15  hydroxylamine as a clear oil. THNMR 400 MHz (CDCls) & (ppm): 3.48
(3H, s), 3.99 (2H, s), 5.74 (1H, broad s), 7.20 (1H,dd ,,J =2.0 Hzand ] = 8.1
Hz),7.40 (1H, d, ] =8.1 Hz), 7.47 (1H, d, ] = 2.0 Hz).

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

20 [1,3]dioxolan-4-ylidene)-N-methoxy-acetamide




sat urat ed sodi um bi carbonate, brine and dried (nmagnesium sul fate).

Evaporati on of the solvent and chromatography of the residue on silica gel
(tol uene-wolmlo4meet ate, 8:2) gave 3.72 g (93 %yield) of tha/Sor/s®monmn de 5
as white crystals after recrystallization fromethyl acetate/hexanes.
Differential scanning calorinetry shows a sharp endothermat 107 C.  1HNMR
400 MHz (CDCI3) 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, m. 13CNWMR 100 MHz (CDC13) 8 (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, Reaction obEhkRimethy >@B&1?éshc8<04m&whd1em) -9etyl Anal . cal cd

451, CompobRTiSE WA BB OB P ERPSABI 25 nyclr oxy- 15

acrylic acig ) t

2 (3, 2- o meb o reechin e pribhrafiofof oS Rt LA e the thfp amide as a

f1 uor o- benzwhitd\bdIrt Mﬁd}%@@-ﬁ@@@(&hﬂke&afmﬁbim IRIVIRhydr of ur an
(150 nl) was treated at Cwth 35 (35"mmol) of 1 aqueous sodi um

hydr oxi de. 400 MHBQCEGisbtfe@pm)hé 7646Id; 8)0 8. 76:1(&Hus)9 4\/)7&5(21-1316) Gi3Bi@H, Wi t h 1IN

hydrochl ori c_aci d m_) and extract ed with et acetate. The organic
phase was wek Held ﬁldbr]rn%()}éﬁ‘% Fr?&%ﬁi?%ﬁuﬁq @Eﬁs@rﬂf-a@é %)na‘lévaporat ed in

hexane. gavet b T 08489 Rupi ealy Rt ERIA0,, & AbESIUAERT RS Sos.
129 Ssgg/eggiggzﬁmal@@wm@@goerr)) (err) (ppm: WO 03/049690

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

acrylic acid

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

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-ds) 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
Hz and ] =8.5Hz,), 7.57 (1H, d, ] =2.0 Hz), 7.62 (1H, 4, ] = 8.5 Hz). HRMS

20 (MAB Ny) calculated for C12H11CloNOs [M+]:319.001428: Found:
319.001699.

EXAMPLE 5

Compound 5-A: N-(3-Chloro-4-fluoro-benzyl)-O-methvl-hyvdroxylamine

25



3.73 (3H, s), 4.84 (2H, s), 6.57 (1H, s), 7.07 (2H, m, 7.34 (2H, :
13CNVR (enol form 125 MHz (DMBO-d6) S (ppm: 47.08, 63.05, 93.35,130.61,
130. 83, 180.09049%3®. 86, 132. 89, 133. 14, 133. 16, 161. 02, 161. 38, PE3/1382/39%2 81,
170.97. Anal. calcd for CI12H12FNOb: C, 53.53; H, 4.49; N, 5.20; Found: C, 5
53.78; H, 4730; N, 4.90. EXAMPLE 4 Cgl ound 4- A

N- (3, 4-Di chl oro-benzyl ) - O net hyl - hydroxylamne ,-~-O NHC 10 C
Reaction of 3,4-dichl orobenzal dehyde w th net hoxyl am ne hydrochl ori de

foll owed by reduction with sodi um cyanoborohydride as described in the
preparation of conpounds 3-A and 3-B g@l\ﬁHt he title 15 hydroxyl am ne as a
clear oil. 1HNWMR 400 MHz (CDd 3) élerr (ppm: 3.48 (3H, s), 3.99 (2H, s),
5.74 (1H, broad s), 7.20 (1H, dd,”] 20 Hz and ] = 8.1

Hz), 7.40(1H,d, J=8. 1Hz), 7. 47(1H, d, J=] ). Conpound 4-B:

N- (3, 4- Di chl or o- benzyl ) - 2- (2, 2- di et Kyl - 5- oxo 20

[ 1, 3] di oxol an-4-ylidene)-N net hoxy-acetamde OO~ O NC 0 C W

03/ 049690 PCT/ US02/ 39092 39 Reaction of ‘

(2, 2-di net hyl - 5SpaxQidnleS3-h¥6lenndropthafinehyds tkith mcthbojlagiendi t h

N 3, 4- di chl or obenzyl - O net hyl - hydr oxyl am ne as described in the

pr epar at i ohyéfochboridel fullciwéd bairedtdimrt withesoatiohecyanoboraliydrédesas i d (94 %

ield): 119-120 C (ethyl acetate-hexane). 1HN ,
Y ) 5 erdescribed in the(z pregaration of compounds)S-A ancivC’EB gave the title

hydroxylamine as a clear oil. THNMR 400 MHz (CDCls) 3 (ppm): 3.48
(3H, s), 3.98 (2H, s), 5.72 (1H, broad s), 7.10 (1H, t), 7.22 (1H, m), 7.42 (1H,

m).

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

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

15 Reaction of (2,2-dimethyl-5-oxo-[1,3]dioxolan-4-ylidene)-acetyl
chloride with N-(3-chloro-4-fluorobenzyl)-O-methyl-hydroxylamine 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) 8 (ppm) : 1.76 (6H, s), 3.71 (3H, s), 4.75 (2H, s), 6.38 (1H,

20 s),7.09 (1H,t,] = 8.8 Hz),7.23 (1H, m), 741 (1H, dd,]J =24 Hz and ] = 6.8
Hz). Anal. caled for CisHisCIFNOs: C, 52.41; H, 4.39; N, 4.07. Found: C,
52.25; H, 4.36; N, 3.87.



5 400 Mz (CDC13) S (ppm: 1.76 (6H, s), 3.71 (3H, s), 4.72 (2H, s), 6.38
(1H, s),7.20(1H,dd,J=2.0 Hz and J=8.5Hz),7.40 (1H,d,J=8.5Hz),7.46 (1H, d,
j = 2.0 HRxp.o3dmmwbo cal cd for CL5HIS5CI2NOGG: C, 50.02; H, 4PrP20a/Ushy/3®9B9.
Found: C, 50.12; H, 4.12; N, 3.80. 10 Conpound 4:

3-((3,4-Di chl oro-benzyl) - met hoxy- car b%qoyl | - 2- hydroxy- acrylic acid O OHS
NIl OH C & O C Saponification of

N- (3, 4-di chl oro- benzyl ) -2- (2, 2-di net hyl - 5- oxo- 15

[ 1, 3] di oxol an- 4-yl i dene) - N- met hoxy- acet ami de as described in the

pr epar at i onCenpeRid®d 84 (LCHv®-4-dRi1drbiHetziBesthakyaartambyl]-sol id (96 %
yield). 1HNVR 400 MHz (DVBO- d6) S (ppm: m xture of rotaners and ket o-enol
fornms: 3. 75hy&exyscrylicagdd(2H, s), 6.31 (1H, s), 7.28 (1H, dd , j = 2.0 Hz
and j = 8.5 Hz,), 7.57 (1H, d, j = 2.0 Hz), 7.62 (1H, d, j = 8.5 Hz). HRVB
20 (MAB N2) calculated for CL2H11C12NGO5 [ M¥]:319.001428: Found:

319. 001699. EXAMPLE 5 Compound 5- A: O OH

N-(3- Chl or o- 4-f | uor o- benzyl) - O et hyl - Hydr oxyl ami ne 25 WO 03/ 049690

PCT/ US02/ 39092 40 - 'NH Cl F -Realtioh d#OsBt chl or o- 4-fl uor obenzal dehyde
wi t h net hoxyl am ne hydrochl or cde | Lowed by reduction with sodi um

cyanobor ohydri de as

F

Saponification of N-(3-chloro-4-fluoro-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 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 Ny) calculated for C1oH;1CIFNOs [M+]: 303.030979; Found:
303.032401.

EXAMPLE 6
15 Compound 6-A: 3 4-Dichlorobenzaldehyde O-benzyl oxime

v

Ci Sy 0
AT
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.



5 described in the preparation of conpounds 3-A and 3-B gave the title
hydr oxyl am ne as a clear oil. 1HNVR 400 MHz (CDC13) 8 (ppm: 3.48 (3H, s),
3.98 (2Hwe)3/086¥® (1H, broad s), 7.10 (1H, t), 7.22 (1H, Pajr/Uusp2/3909% 1H,

m. 10 Conpound 5-B: N-(3-Chloro-4-fluoro-benzyl)-2-(2, 2-di net hyl - 5- oxo-

[ 1, 3] di oxol an-4-yl i dene) - N- met hoxy-acgfamde OO0--~~ON-~ 110 C O F 15
Reaction of (2,2-dimethyl-5-o0xo-[1,3]dI oxol an-4-ylidene)-acetyl chloride
wi th N-(3-chloro-4-fluorobenzyl)-O net hyl - hydroxyl am ne as described in
the preparation of conpound 1-A gave the title amde as a white solid (91
% yield): MyapbatidrlobiBeelveyt gavetdtgohdtadichlorabguvrldegulemsimecpci3) 8
(ppm : 1.76 (6H, s), .3.71 (3H, s), 4.75 (2H, s), 6.38 (1H, 20

s), 7.09( 1H,a§,a3wh;tg|s§1)1c}.7_ 23(1H, m,7.41(1H,dd, J=2.4Hz and J=6.8 Hz). Anal.

col et {or Gl o Bl el Dot o .52 257
> {5 1 bRl e s o 510 O
N ( 3- chbor enyahlduben tieated/ithbep2yPbrtimiden(@l 7 51, 22.8 mmol). A solution

of the above oxime in tetrahydrofuran (10 ml) was then added dropwise

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. 'HNMR 400 MHz (CDCls) &
(ppm) : 5.12 (2H, s, OCH>), 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)-hydroxylamine

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) & (ppm): 4.20 (2H, s, NCH>),
4.83 (2H, s, OCHy), 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-Benzyloxy-N-(3,4-dichloro-benzyl)-2-(2,2-dimethyl-5-

oxo-1,3]-dioxolan-4-ylidene)-acetamide




oxo-[ 1, 3] di oxol an-4-yl i dene)- N net hoxy-acetam de as described in the
preparation of conmpound 1 gave the title material as a white solid (99 %
yi el d). IwvRo4800 MHz (DVSO-d6) 8 (ppm): mixture of rotanmPCI/Enn3mo

ket o-enol fornms: 3.75 (3H, s), 4.88 (2H, s), 6.31 (1H, s), 7.29-7.53, (3H,
m. HRVS (MAB N2) cal cul ated for Cl2HBICIFNGG [ M+]: 303. 030979; Found:
303. 032401. EXAMPLE 6 15 Conpound 6-A: 3, 4-Di chl or obenzal dehyde O benzyl
oxime ClI ~N,OC 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 ) followed by a solution of 3,4-dichlorobgpzal dehyde (4.0 g, 22.8 nmol)
in tetrahydrofuran (15 m) and the resubti axture was stirred at 22
(err)C for 2 h. The reactioncChy re Mdiluted with ether (250 m),
washed wth water, brine and dr ov anhydigpus magnesi um sul phate. WO
03/ 049690 PCT/ US02/ 39092 42 Epdaperati 6h of the solvent gave 4.3 g of

O
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, By 3 Mol ) was washed with hexane,
suspended in tetrahydrofuran (10 5 m) d then treated with benzyl
bromde (2.7 m, 22.8 mmol ). A solution of the above oxine in
tetrahydrofuran (10 m) was then added dropwi se and the resulting m xture
was stirred at 22 (err)C for 18 h. The reaction mxture was then diluted

wi th di chl or omet Reastionvels@eddinnethylraioxo;[1,3diaxelamé-ydidesd)-adetglpor at i on of
e ool Ve SN oaranny 8l LS A8 Les e Sl g 00! (ol Ton
5 described in the preparation of compound 1-A gave the title amide as
white crystals (78% yield): mp 113-116 °C (ethyl acetate-hexane). \HNMR
400 MHz (CDCls) 8 (ppm): 1.73 (6H, s, CHzs), 4.73 (2H, s, CHy), 4.82 (2H, s,
CHb), 6.34 (1H, s, CH), 7.18-7.41 (8H, m, aromatics). Anal. calcd for
C2a1H19CLNOs: C, 57.81; H, 4.39; N, 3.21. Found: C, 57.92; H, 4.21; N, 3.12.

10
Compound 6: 3-[Benzvloxy-(3,4-dichloro-benzyl)-carbamovyl]-2-hydroxy-
acrylic acid
O OH
sy
Cl ©
15

| Saponification of N-benzyloxy-N-(3,4-dichloro-benzyl)-2-(2,2-
dimethyl-5-oxo0-[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) 8 (ppm): 4.72 (2H, s, CHy), 4.73 (2H, s,
20 CHp), 6.56 (1H, s, CH), 7.12 - 7.52 (8H, m, aromatics). HRMS (MAB Nb>)
caleulated for CisHsCl2NOs [M*]: 395.032728; Found: 395.033590.



yield) of the title oxinme ether as a clear oil.(err)HNVR 400 MHz (CDC 3) 8

(ppm

5.12 (2H, s, OCH2), 7.3-7.44 (7H, m aromatics), 7.68 (1H, d,
aronmat i ¢)wWod30460dH, s, CH). 15 Conpound 6-B: PCT/US02/39092
O Benzy- N- (3, 4-di chl orobenzyl )-hydroxylamine ClI N,OH Cl Reduction of

3, 4-di chl or obenzal dehyde O benzyl oxipgg as 20 described in the preparation
of conpound 3-B gave the title hydroxylamne as a clear oil. The
hydrochl ori de salt was obtained as a white solid. 1IHNVR 400 MHz (DVSO d6) 8

(ppm: 4.20 (2H, s, NCH2), 4.83 EZI—A s, OCH2), 7.3-7.45 (6H, m

aromatics),

oxo-[1, 31-c¥
N~~~ " \\ i O C O Reaction of
(2, 2-di net hyl - 5- oxo-[ 1, 3] di oxol an-4-yl i dene)-acetyl

a\- d

7.63 (1H, d, j = 8.2

O benzyl - N- (3, 4-di chl or obenzyl ) -

Hy diQ apbge as 5 described in the
preparation of conmpound 1-A gave t itl'e amde as white crystals (78%
yield): nmp 113-116 oC (et hyl acetate<hexane). 1HNVR 400 MHz (CDC13) S

(ppm: 35.73 (6H, s, CH3), 4..73 (2H, s, CH2), 4.82 (2H, s,

10

15

20

25

Reaction of 3-fluorobenzaldehyde 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 88:12
mixture of E- and Z-isomers. THNMR 400 MHz (CDCls) & (ppm): (E-
isomer) 3.98 (3H, s, OCHs), 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

Reduction 3-fluorobenzaldehyde O-methyloxime with sodium
cyanoborohydride as described in the preparation of compound 3-B gave
the title hydroxylamine as a clear oil (60% yield). THNMR 400 MHz
(CDCls) 8 (ppm): 3.50 (3H, s, OCHs), 4.04 (2H, s, NCH?), 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. calcd for CgHioFNO-HCL: C,
50.14; H, 5.78; N, 7.31. Found: C, 50.10; H, 5.73; N, 7.38.

Compound 7-C: 2-(2,2-Dimethvl-5-ox0-[1,3]dioxolan-4-ylidene)-N-(3-

fluoro-benzyl)-N-methoxy-acetamide

tic), 7.63 (1H, s, aromatic).
Conmpound 6-C. N-Beg yl oxy- N- %,4-d1ichl ro- benzyl ):2-(2, 2-di net hyl -5
4P e PCT/ US02/ 39092 43 O

chloride with

25



CH2), 6.34 (1H, s, CH), 7.18-7.41 (8H, m aromatics). Anal. calcd for
C21H19C12NCs: C, 57.81; H, 4.39; N, 3.21. Found: C, 57.92; H, 4.21; N,
3.12. 10wGonjpowmspa 6: PCT/US02/39092

3- benzyl oxy- (3, 4-di chl or o- benzyl ) - car banoyl ] - 2- hydroxy- acrylic acid O OH
1 N "C®RH C lo~ O 15 Saponifi cagl' on of

N- benzyl oxy- N- (3, 4-di chl or o- 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 %
yield) .1HNVR 400 MHz (CDC13) S (ppm: 4.72 g%H s, CH2), 4.73 (2H, s, 20
CH2), 6.56 (1H, s, CH), 7.12 - 7.52 (8Hp moaxomatics). HRVS (MAB N2)

cal cul ated for C18HL5C12NC5 [fvh] ;. 397. OH2728; Found: 395.033590. WO

03/ 049690 PCT/ US02/ 39092 44 E E N'Conpouhd 7-A: 3-Fl uor obenzal dehyde
O nmethyloxime F 1 ~N,O- 5 Rea of03- f | uoPobenzal dehyde with

nmet hoxyl am ne hydrochl ori de as described in the preparation of conpound
3-A gave the title oxine ether as a clear oil. (94%yield). HPLC indicated

0 U S e AR AR P (D
ﬁ: gm‘;} LSELSQWQ %&ﬁlﬂ%& T rgpscl)%gﬁ -ﬁ-%éezchﬁ-hydroxylamine as described
5 in the preparation of compound 1-A gave the title amide as a white solid
(94% yield): mp 110-111 oC (ethyl acetate-hexane). 'HNMR 400 MHz
(CDCls) 8 (ppm): 1.76 (6H, s, CHs), 3.70 (3H, s, OCHs), 4.82 (2H, s, NCH.,),
6.40 (1H, s, CH), 6.96-7.32 (4H, m, aromatics). Anal. calcd. for
C15H1sFNOs: 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
i NMCOQH
o<
15

Saponification of 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 a white solid (97% yield). 'HNMR 400 MHz
(CDCls) 8 (ppm): 3.73 (3H, s, OCHs), 4.84 (2H, s, NCH?y), 6.57 (1H, s, CH),

20 7.0-7.35 (4H, m, aromatics). HRMS caled. For C12Hi2FNOs [M*]:
269.069951. Found: 269.070091.



FN~~H 15 Reduction 3-fluorobenzal dehyde O net hyl oxi ne with sodi um
cyanobor ohydri de as described in the preparation of conpound 3-B gave the
title hydwoxglagspme as a clear oil (60%vyield). 1HNVR 400 PRHAISAD3IPCDCL3) 6
(ppm: 3.50 (3H, s, OCH3), 4.04 (2H, s, NCH2), 5.75 (1H, broad s, NH),
6.95-7.32 (4H, m aromatics). The hydrochloride salt was obtained as a
white solid: np 130-131 OC (dec.). Anal. calcd for CsHLoFNO-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-Di net hyl - 5- oxo-[ 1, 3l di oxol an-4-tiidene)-N(3-

fl uoro-benzyl ) - N net hoxy- acet am démmnmﬂ)&%go PCT/ US02/ 39092 45 O G O
F ~ O- O Reaction of (2 2- d| met hyI 1, 3]di oon an- 4-yl i dene) - acetyl
chl ori de wi£AMROURTEG-fie sopenzadehy de (-MeIRRoXiagi ne as described 5 in
t he preparation of conpound 1- A gave the title amde as a white solid (94%
yield): np 110-111 oC (ethyl acetate-hexane). 1HNWVR 400 MHz (CDC13) 8
(ppm: 1.76 (6H, s, CHs), 3.70 (3HF s, OCH3), 4.82 (2H, s, NCH2), 6.40
(1H, s, CH, 6.96-7.32 (4H m aromatigs) o Anal. calcd. for Cl15HI6FNGG: C,
58.25; H, 5.21; N, 4.52. Found: 0N A, 5.30; N, 4.49. 10 Conpound

7. 3((3-Fl uoro-benzyl)-nmet hoxy-car yl]-2-hydroxy-acrylic acid

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, OCHs), 7.07 (1H, m, aromatic), 7.14 (1H, m, aromatic), 7.34 (1H, m,
aromatic), 7.82 (1H, m, aromatic), 8.31 (1H, s, CH).

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

O
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). THNMR 400 MHz

20 (CDCl) 8 (ppm): 3.52 (3H, s, OCHs), 4.11 (2H, s, NCH>), 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 CsHioFNO-HCI: C,
50.14; H, 5.78; N, 7.31. Found: C, 50.37; H, 5.71; N, 7.18.

25



~O~CHF N "
2-(2,2-di met hyl -5-o0xo0-[1, 3] -di oxol an-4-yl i dene)- N nethoxy-acetam de as

CO2H 15 Saponi fication of

descri bedworo3bkesopr epar ati on of conpound 1 gave the titl eCwaiser/s®b2 as a
white solid (97%yield). 1HNVR 400 MHz (CDC13) 8 (ppm: 3.73 (3H,
OCH3), 4.84 (2H, s, NCH2), 6.57 (1H, 7 CH), 20 7.0-7.35 (4H m

aromati cs).
269.070091. WD 03/ 049690 PCT/ US02/ 39092 46 EXAMPLE 8 Conpound 8- A:

HRMS cal cd. For C12H12FNCB [ MH]: 269. 069951. Found:

2- Fl uor obenzal dehyde 0 rret ¥ oxime, F N _ 011-1 5 Reaction of

2-f 1 uor oben&a
preparati on
yield). HPL

oave

of
9

tthe

S,

dt|tIe oxime ether as a clear oil

Bt vAdrexo- [M/lr;ﬂwaﬁlmt&whdﬁneh&@r. bed in the

(98%

of E- and Z-isoners. 1HNMR 400 MHz

(CbA 3) 8 (ppmM : (E—|sorrer) 3 99 10 (3H, s, OCH3), 7.07 (1H, m aromatic),
7.14 (1H m aromatic), 7.34 (1H m aromatic), 7.82 (1H m aromatic),

8.31 (1H, s, CH). Conpound 8-B: N 2-Fl uorobenzyl - O net hyl - hydr oxyl am ne
Reduction of 2-fl uoropenzal dghy -met hyl oxi me with sodi um
cyanobor ohydri de as described inith ﬁr pajlat

N 01-1 15

10

15

20

O O

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
(CDCls) 8 (ppm): 1.75 (6H, s, CHa), 3.72 (3H, s, OCHs), 4.92 (2H, s, NCH)>),
6.40 (1H, s, CH), 7.03-7.12 (2H, m, aromatics), 7.24-7.30 (1H, m, aromatic),
7.4 (1H, m, aromatic). Anal. calcd. for CisH16FNOs: C, 58.25; H, 5.21; N,
4.52. Found: C,58.47; H, 5.16; N, 4.66.

Compound 8: 3-[(2-Fluoro-benzyl)-methoxy-carbamoyl}-2-hydroxy-

acrylic acid

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

n of conpound 3-B gave

F



the title hydroxylamne as a clear oil (74%yield). 1HNVR 400 Mz 20
(CDbC13) 8 (ppm: 3.52 (3H, s, OCH3), 4.11 (2H, s, NCH2), 5.78 (1H, broad s,
NH), 7. 05wQXBto49ep0 aromatic), 7.11 (1H, m aromatic), 7.27 PCTHS0O$9092
aromatic), 7.38 (1H, m aromatic). The hydrochl oride salt was obtained as

a white solid: np 138-143 oC (dec.). 4Agal. calcd. for C(err)H(err)FNO HCL:
C, 50.14; H 5.78; N, 7.31. Found: C, 50.37; H 5.71; N, 7.18. 25 WO

03/ 049690 PCT/ US02/ 39092 47 Conpound 8-C. 2-(2, 2-Di net hyl - 5- oxo-f

1, 31-di oxol an- 4-ylidene)-N-(2- fl uoro benzgl) N-nmet hoxy acetamde F O Gk N
O 10 0 5 Reaction of (2 2-di net [1 3] di oxol an-4-yl i dene) - acet yl
chloride with N 2-f Al . -0 \ ne as described in

t he prepar aFtoh =3 jorpplrenylacetald : Fe RS white solid (84%
yield): np 109- 111 oC (et hyI acet ate hexane) . 1HNI\/R 400 MHz 10 (CDC13) 8
(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 tlcs), 7.24-7.30 (1H, m aromatic),

7.4 (1H, m aromatic). Anal. calg C15H1I6FNCG: C, 58.25; H, 5.21; N,
4.52. Found: C, 58.47; H, 5.16; Sonpound 8:

3-[(2- Fl_uor o- benzyl ) - met hoxy- carbarmo Iey acrylic acid F ~O ~~OH\ N' v
CO2H Saéom fication of 2-(2,2-dinethyl-5-o0xo0-[1, 3]-dioxol an-4-ylidene)-

Reaction of 4-fluorophenylacetaldehyde with methoxylamine

hydrochloride as described in the preparation of compound 3-A gave the
title oxime ether as a clear oil (43% yield). THNMR indicated a 1:1 mixture
of E- and Z-isomers. THNMR 400 MHz (CDCls) 6 (ppm): 3.51 2H, d,J =

10 6.7 Hz, CHy), 3.66 (2H, d, ] = 5.5 Hz, CH>), 3.88 (3H, s, OCHs), 3.96 (3H, s,
OCHs), 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).

Compound 9-B: N-[2-(4-Fluorophenyl)-ethyl]-O-methvl-hydroxvylamine

F
0.

H

15

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 (C¢De) 3 (ppm): 2.64 (2H, t,]=7.1
Hz, CH»),2.97 (2H, t, J = 7.1 Hz, CH>), 3.53 (3H, s, OCHs), 5.24 (broad,
NH), 6.9 (4H, m, aromatics).

25  Compound 9-C: 2-(2,2-Dimethyl-5-ox0-[1,3]dioxolan-4-ylidene)-N-[2-(4-

fluoro-phenyl)-ethyl]-N-methoxy-acetamide




20 N-(2-fluoro-benzyl)-N nethoxy acetam de as described in the preparation
of conpound 1 gave the title material as white crystals (60 %vyield).
1HNVR 400WbHz/046DC13) 8 (ppm: 3.73 (3H, s, OCH3), 4.84 (PHI/ES02/HTHR) ,
6.57 (1H, s, CH), 7.0-7.35 (4H m aromatics). HRVS (MAB N2) cal cul at ed
for C12HI2FNOS [ M+] 269. 069951: Foundig 269. 070089. WO 03/ 049690

PCT/ US02/ 39092 48 EXAMPLE 9 Conpound 9-A: 4-Fl uorophenyl acet al dehyde

O methyloxinme F 5 Reaction of 4-fluorophenyl acet al dehyde with

met hoxyl am ne hydrochl oride as described in the preparation of conpound
3-A gave the title oxinme ether as a clear oil\ £43% yield).1HNMR indi cated

a 1:1 mxture of E- and Z-isgfrers. ' HNMR 4 (CDC13) 6 (ppm: 3.51
(2H, d, j =10 6.7 Hz, CH2), 3x66 , ' .5 Hz, CH2), 3.88 (3H, s,
OCH3), 3.96 (3H, s, OCH3), 6.79 (1H, ﬂ\' j 02 Hz, CH), 7.03 (2H m
aromatics), 7.19 (2H, m aromatics), P45 (1H t, | = 6.7 Hz, CH).

Compound 9-B: N-[ 2-(4-Fluorophenyl)-ethyl]-0O nethyl-hydroxylamne 15 F N.
H Reduction of 4-fluorophenyl acetal dehyde O net hyl oxi mre with sodi um

cyancbor oyl I g R BF S ANE R FPALALA OB oL S 20 3 ceve

the title hydro chromat ogr 4] silica gel
257 (an TS PANPER RIS Cas T T
5  described in the preparation of compound 1-A gave the title amide as
white crystals (86% yield): mp 106-107 °C (ethyl acetate-hexane). THNMR
400 MHz (CDCls) 8 (ppm): 1.76 (6H, s, CHs), 2.95 (2H, m, CHb), 3.72 (3H,
s, OCHs), 3.87 (2H, m, NCH>), 6.38 (1H, broad s, CH), 6.99 (2H, m,
aromatics), 7.20 (2H, m, aromatics). Anal. caled for C1¢H1sFNOs: C, 59.43;

10 H,5.61; N, 4.33. Found: C, 59.39; H, 5.43; N, 4.13.

Compound 9: 3-{[2-(4-Fluoro-phenyl)-ethyl}-methoxy-carbamoyl}-2-

hydroxy-acrylic acid

15

Saponification of 2-(2,2-dimethyl-5-oxo-[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-ds) 8 (ppm): 2.88 (2H, t, ] = 7.1 Hz, CH>), 3.72 (3H, s, OCHs), 3.90
(2H, t,] = 7.1 Hz, NCH>), 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 C13H14FNO:s: C, 55.12; H, 4.98; N, 4.94. Found: C, 55.05; H, 4.85;
25 N, 4091.



NH), 6.9 (4H, m aromatics). 25 Conpound 9-C:

2-(2,2-D met hyl -5-o0xo0-[ 1, 3] di oxol an-4-ylidene)-N-(2-(4-

f | uor o- phwoyBp4wbhyl | - N- net hoxy- acet am de WO 03/ 049690 PCPCUSGREZ/39092 49 F
/ OO0 0,11 O Reaction of

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

N-[ 2- (4-fl uorophenyl)-ethyl]-0O nethyl -hydroxylam ne as 5 described in the
preparation of conmpound 1-A gave the title am de as white crystals (86%
yield): np 106-107 oC (ethyl acetate-hexane). 1HNMR 400 MHz (CDC1l3) 8
(ppm: 1.76 (6H, s, CHs), 2. 95 (L,MZQ 3.72 (3H, s, OCH3), 3.87 (2H,

m NCH2), 6. 38 (1H atics), 7.20 (2H, m
aromat i cs) =FRRPUNE 5 X405 61; N, 4.33.
Found: C

12-(4-Fl uo hydr oxy-acrylic acid F O

~OHNL CO2H 1 15 01 1 Saponlflcatlon of

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

[ 2- (4-fl uoro-phenyl)-ethyl]-N nmethoxy-acet am as described in the
preparation of conmpound 1 gave the titlem ial as white crystals (92% 20

yield): np 107-108 C (dec) (ethyl.ac aQWe). 1HNVR 400 M-z ( DVMBO- d6)
6 (ppm): 2.88 (2H, t, j =7.1 @Q%‘N 372 W3H, s, OCH3), 3.90 (2H, t, |
=7.1 Hg NCH2), 6.25 (1H, s,q 7. 19 ( 2H, aromatics), 7.28 (2H, m

| .

aromatics), 13.27 (1H, broad, OH), 13.75 (1H, broad, OH). Anal.

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 °C (ethyl acetate-hexane). THNMR 400 MHz
(CDCls) & (ppm): 1.75 (6H, s, CHs), 3.69 (3H, s, OCHz), 4.79 (2H, s, NCH>),
6.39 (1H, s, CH), 7.4 (4H, s, aromatics). Anal. calcd. for C1sH16CINOs: C,
55.31; H, 4.95; N, 4.30. Found: C, 55.32; H, 4.95; N, 4.27.

15
Compound 10: 3-[(4-Chloro-benzyl)-methoxy-carbamoyl]-2-hydroxy-
acrylic acid
O OH
oy
Cl N
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). THNMR 400 MHz (CDCls) § (ppm): 3.71 (3H, s, OCHs), 4.81 (2H, s,



cal cd for C13H14FNO5: C, 55.12; H 4.98; N, 4.94. Found: C, 55.05; H, 4.85;
25 N, 4.91. WO 03/049690 PCT/ US02/ 39092 50 EXAMPLE 10 Conpound 10-A:

N- (4- Chl owo-0bemwyd ) - 2- ( 2, 2- di net hyl - 5- oxo- PCT/US02/39092

[ 1, 3] di oxol an- 4-yl i dene)-N-nmet hoxy-acetamide OO N O O 5 ClI Reaction of
(2, 2-di met hyl - 5-oxo-[ 1, 3] di oxol an- 4-yl4gdene)-acetyl chloride with

N- (4- chl or obenzyl ) - O net hyl - hydr oxyl am ne (Kawase, M ; Ki kugawa, Y. J.
Chem Soc. Perkin Trans.1l, 1979, 643-645) as described in 10 the

preparation 0 1- ave the title amde as white crystals (95 %
yield): nmp @Hc)aggg?ﬁgﬁaﬁlg&?t%?é A{ 45 e AT ORI - @BWA\@%@BSQ 3) (err)
(ppm: 1.75 7 NCH2), 6.39
(1H s, Cé]gmftefd {39@1’1%%113@5([@)] Z%an@ﬁo dg ?-ég E%i%WClNCB: 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- car banoyl | - 2- hydroxy- acrylic acid O ~~CH N'U
v CO2H CI 0~ 20 Saponification ofEXAMPLE 11

N- (4-chl ro benzyl)-2 22d|rrethl-5 0X0-
[1, 3] di SRIDRANA {1 DERZ dieO

Reaction of 3,4-difluorobenzaldehyde 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 85:15
mixture of E- and Z-isomers. THNMR 400 MHz (CDCls) & (ppm): (E-
isomer) 3.97 (3H, s, OCHs), 7.12-7.26 (2H, m, aromatics), 7.44-7.52 (1H, m,
- aromatic), 7.97 (1H, s, CH).

15
. Compound 11-B: N-3 4-Difluorobenzyl-O-methyl-hydroxylamine
F O~
H
F
20 Reduction of 3,4-difluorobenzaldehyde O-methyloxime with

sodium cyanoborohydride as described in the preparation of compound
3-B gave the title hydroxylamine as a clear oil (82% yield). THNMR 400
MHz (CDCls) 8 (ppmy): 348 (3H, s, OCHz), 3.98 (2H, s, NCHb>), 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 °C (dec.). Anal. caled. for
CsHoFoNO2-HCI: C, 45.83; H, 4.80; N, 6.68. Found: C, 45.96; H, 4.93, N,
6.67.



preparation of conpound 1 gave the title material as white crystals (74%
yield). 1HNWR 400 MHz (CDO 3) (err) (ppm: 3.71 (3H, s, OCH3), 4.81(2H, s,
WO 03/ 0499003P®hHJS02/ 39092 51 NCH2), 6.55 (1H, s, CH), PCTESH2/30914H, m
aromatics). HRVS (MAB N2) calculated for Cl2H12CI NO5 [ Mt]: 285. 040400;
Found: 285.039996. EXAMPLE 11 5 Conpgpind 11-A: 3, 4-Di fl uorobenzal dehyde
O-nethyloxinme r N 01-1 F Reaction of 3,4-difluorobenzal dehyde with

met hoxyl am ne 10 hydrochl oride as described in the preparation of conpound
3-A gave the title oxinme ether as a clear oil (100%y| el d). 1HNMR

i ndi cat ed &AL ®@8poandrilx€1Ne(34Difluasarbenzyb s, 2-dimeNk540xp\VHz (Cbd 3) 8
(ppm: (E- 7,12- 7 26 (2H, m aromatics),
7.44-7.52 ( acetatpide 15 Conpound 11- B:
N-3,4-Difl uorobenzyl 0- met hyI -hydroxyl amine F NOF 20 Reduction of

3, 4-di fl uor obenzal dehyde O-net hyl oxi me with sodi um cyanoborohydri de as
described in the preparation of conpound 3- ave the title hydroxyl am ne
as a clear oil (82%yield). 1HNVR 400 Mz ¢ 13) 8 (ppm: 3.48 (3H, s,

OCH3), 3.98 (2H, s, NCH2), 5.¢43 (1H, b/rl% NH), 7.04-7.23 (3H, m
obt

aromatics). The hydrochl oride vvaé\l 2 ined as a white solid: np
139- 142 (err)C (dec.). Anal. < fm)\ CsHOP2N2- HC1: C, 45.83; H, 4.80;
N, 6.68. Found: C, 45.96; H, 4.93, N 6. 67.

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, OCHz), 4.72 (2H,
s, NCH), 6.38 (1H, s, CH), 7.05-7.22 (3H, m, aromatics). Anal. calcd. for
C15H1sNOs: C, 55.04; H, 4.62; N, 4.28. Found: C, 54.99; H, 4.55; N, 4.22.

Compound 11: 3—[(3,4-Diﬂuoro-benzvl)-methoxv—carbamovl]—Z—hvdroxv-

15  acrylic acid

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 C (ethyl acetate-hexane). THNMR 400 MHz (CDCls) 6
(ppm): 3.73 (3H, s, OCHs), 4.78 (2H, s, NCH>), 6.55 (1H, s, CH), 7.04-7.19
(3H, m, aromatics). Anal. caled. for C12H11FoNOs: C, 50.18; H, 3.86; N,

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



WO 03/ 049690 PCT/ US02/39092 52 Conmpound 11-C:
N-(3,4-Difluoro-benzyl)-2-(2, 2-di net hyl - 5- oxo-

[ 1, 3] di oxwbDan49690 i dene) - N- met hoxy-acetamde O 0 O R, NPCT/UGD390B2 5
Reaction of (2,2-dimnethyl-5-o0xo0-[1, 3]dioxol an-4-ylidene)-acetyl chloride
with N-3,4-difluorobenzyl - O net hyl - hyggoxyl ami ne as described in the
preparation of conpound 1-A gave the title amde as a white solid (96%
yield): np 110-111 oC (ethyl acetate-hexane). 1HNMR 10 400 MHz (CDd 3)

(err) (PPM: 1.76 (6H, s, CH3), 3.71 (3H..s, OCH3), 4.72 (2H, s, NCH2),
6.38 (1H, s, CH), 7.05-7.22 (3H, #cs). Anal. calcd. for

C15H15NCs: (90 54 99; H, 4.55; N, 4.22.
Compound 1%t SFo=Det et T S pyl ] - 2- hydr oxy- 15
acrylic acid O O—IF I N'kv GO2H F Saponlflcatlon of

N- (3, 4-di fl uoro-benzyl)-2-(2, 2-di net hyl - 5- oxo- 20

[ 1, 3] di oxol an-4-yl i dene) - N- net hox de-as described in the
preparation of compound 1 gave t tle mterial as white crystals (95%
yield): nmp 127-129 C (ethyl acetate<hexane). 1HNWVR 400 MHz (CDC13) 8
(ppm: :E)’S 73 (3H, s, OCH3), 4.78 (2H, s, NCH2), 6.55 (1H, s, CH, 7.04-7.19
Reaction of 4-fluorobenzaldehyde with ethoxylamine

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

toluene—ethyl acetate 95:5) and distillation (58% yield). tHNMR 400 MHz

10  (CDCls) 8 (ppm): 1.35 (3H, t, ] = 7.07 Hz, CHs), 4.24 (2H, q,] = 7.07 Hz,
OCHy), 7.08 (2H, m, aromatics), 7.59 (2H, m, aromatics), 8.07 (1H, s, CH).

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

N"O
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 (Cs¢D¢) & (ppm): 1.13 (3H, t, ] = 7.1 Hz, CHs), 3.70 (2H, q,
] =7.1Hz, OCHy), 3.78 (2H, d, ] = 5.4 Hz, NCH>), 5.20 (2H, broad t, NH),
6.89 (2H, m, aromatics), 7.09 (2H, m, aromatics). Anal. calcd for
CoH12FNO: 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-Dimethyl-5-0x0-[1,3]dioxolan-4-ylidene)-N-

ethoxy-N-(4-fluoro-benzyl)-acetamide




(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. WO 03/049690 PCT/ US02/ 39092 53
EXAMPLE 1WO0 oGosgound 12- A: 4- Fl uor obenzal dehyde O et hyl oxiPeg/Us02/399F 5
Reaction of 4-fluorobenzal dehyde with et hoxyl ami ne hydrochloride as
described in the preparation of conpogpd 3-A gave the title oxinme ether as
a clear oil after chromatography on silica gel (elution toluene-ethyl
acetate 95:5) and distillation (58%yield). IHNVR 400 MHz 10 (CDC13) 8
(ppm: 1.35 (3H, t, j = 7.07 Hz, CH3), 4.24 (2H, q, j = 7.07 Hz, OCH2),
7.08 (2H, m aromatics), 7.59 (2H, m aromatil¢s), 8.07 (1H, s, CH).
Conmpound 12-B: O Et hyl - N-4-f| uor obenzyl Shydpoxyl anine )-,- N 15 F

Reducti on of 4-fl uorobenzal dehy Qo Wi th sodi um

cyanobor ohydri de as descri bed LW’# epar at jon of conpound 3-B gave the
title hydroxylam ne as a cl eag af t chromat ography (74%yield). 20
1HNVR 400 MHz (CeD6) 8 (PPM: 1.13 (3H, [t, j = 7.1 Hz, CH3), 3.70 (2H, q,
J=7.1 H, 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). Anal. calcd for

CoHizn © SO BBl o ANy R U8 et BBR Y 540,
et hoxy- N- (nidie Rifhenzethy - Re£1RIBro6endy B3PI RECRS Helk2 {3302
5  the preparation of compound 1-A gave the title amide as white crystals
(92% yield): mp 95-96 °C (ethyl acetate-hexane). ITHNMR 400 MHz
(CDCls) 8 (ppm): 1.27 (3H, t, ] = 7.07 Hz, CHzs), 1.77 (6H, s, CHs), 3.90 (2H,
q,J=7.07 Hz, OCH>), 4.81 (2H, s, NCH>), 6.41 (1H, s, CH), 7.03 (2H, m,
aromatics), 7.37 (2H, m, aromatics). Anal. calcd for Ci6H1sFNOs: C, 59.43;
10 H,5.61; N, 4.33. Found: C, 59.50; H, 5.60; N, 4.17.

Compound 12: 3-[Ethoxy-(4-fluoro-benzyl)-carbamoyl]-2-hydroxv-acrylic

acid

15 1

Saponification 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 °C (dec.), (ethyl acetate—hexane). THNMR 400 MHz (DMSO-ds¢) &
(ppm): (mixture of enol and keto forms, 78 : 22); enol form: 1.18 (3H, t,] =
7.0 Hz, CHs), 3.98 2H, t, ] = 7.0 Hz, OCHz), 4.87 (2H, s, NCHb>), 6.32 (1H, s,
CH), 7.19 (2H, m, aromatics), 7.36 (2H, m, aromatics), 13.3 (1H, broad s,



54 OOx F I / OO0 Reaction of

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

O et hyl - \wo-0Blowsspobenzyl - hydr oxyl am ne as described in 5PChaSpr/agpaz ati on
of conpound 1-A gave the title amde as white crystals (92%yield): np
95-96 oC (ethyl acetate-hexane). 'HNMR 400 MHz (CDC13) 8 (ppm: 1.27 (3H,
t, j =7.07 Hz, CH3),1.77 (6H, s, CHs), 3.90 (2H, g, j = 7.07 Hz, OCH2),
4.81 (2H, s, NCHZ) 6.41 (1H, s, CH), 7.03 (2H, m aromatics), 7.37 (2H,
m aromatics). Anal. calcd for CI6HI8FNOG: C, 59.43; 10 H, 5.61; N, 4.33.
Found: C, §81503.841H5bsmd HOH). WnalOoatpd fordC1BhaFNOs: C, 55.12; H, 4.98;

?CI[)EI[-IhO)(;i/ 4-f 1 u%%apge@tz%t#é grr bSEbn?\)flle 882 hydroxy acr, acid ~0 ~~OH N' v

2- (2, 2-di net hyI 5-oxo-[ 1, 3] di oxol an-4-yl i dene) N-
et hoxy- N- (4-fl uorobenzyl )-acetam de as described in the preparation of
compound 1 gave the title materi @xAMPHE 1® crystals (96 %yield): np 120
20 121 0OC (dec.), (ethyl acetate-héxane). 1HNVR 400 MHz (DVMBSO-d6) 8 (ppm:
(m xtur® ofCommedbumd d3-KeteFlfioroenzaRlehy22)Q-isboitylogime 1.18 (3H, t, j = 7.
Hz, CHs), 3.98 (2H, t, J = 7.0 Hz, OCH2), 4.87 (2H, s, NCH2), 6.32 (1H, s,
, 7.19 (2H, m aromatics), 7. 36 (2H, m aromatics), 13.3 (1H, broad s,
WO 03/ 049690 PCT/ US02/ 39092 55 C]—l) 13. \ji broad s, OH). Anal. calcd

for CL3HL4FNOG: C, 55.12; H, 4.98; Found: C, 54.96; H, 4.80; N,
4. 88.

Reaction of 4-fluorobenzaldehyde with O-isobutyl-hydroxylamine
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
toluene—ethyl acetate 95:5), (77% yield). 'THNMR 400 MHz (CDCls) 6
(ppm): 0.98 (6H, d, ] = 6.5 Hz, CHs), 2.07 (1H, m, CH), 3.95 (2H, d, ] =7.18
Hz, OCHo,), 7.08 (2H, m, aromatics), 7.59 (2H, m, aromatics), 8.08 (1H, s,
15  CH). Anal. calcd for C11HuFNO: C, 67.67; H, 7.22; N, 7.17. Found: C, 67.71;
H,7.32; N, 7.38.

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

oA
S

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 clear 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, J = 6.41 Hz, OCHb), 4.05 (2H, s, NCH>), 7.04 (2H, m,



EXAMPLE 13 5 Conpound 13- A: 4-Fl uorobenzal dehyde 0O-isobutyloxine N F
Reacti on of 4-fl uorobenzal dehyde with 0O-isobutyl-hydroxyl amne 10

hydr ochl owbDde/oasodescri bed in the preparation of conpoundP8TASga¥®WIL he
title oxinme ether as a clear oil after chromatography on silica gel
(elution toluene-ethyl acetate 95:5) 5 (77%vyield).1HNVR 400 MHz (CDC13) 8
(ppm: 0.98 (6H, d, j = 6.5 Hz, CHs), 5’.07 (1H, m CH), 3.95 (2H, d, j =
7.18 Hz, OCH2), 7.08 (2H, m aromatics), 7.59 (2H, m aronatics), 8.08
(1H, s, 15 CH). Anal. calcd for CL1H14FNO C, 67.67; H 7.22; N, 7.17.
Found: C, Gifownigtics))7.37 R, i\, ardnBaics)Cammduradicd B8 11H16FNO: C, 66.98;

N- (4- Fl uor obenzyl)- O i sobut yl - hydr oxyl ami ne _ 20 F Reducti on of

4-f uoroberﬁa$-aél'ﬂ§1dz-1@~F%‘b‘b‘%t@ﬁl%ﬁs' M NsdefiZam cyanobor ohydri de as
described in the preparation of conpound 3-B gave the title hydroxyl am ne
as a clear oil after chromatography (65%vyield). 25 1HNWVR 400 MHz (C6D6) 6
(ppm : 0. 81CéRiFouthd 13-€: 82D hitnetidBE-okoS8 AdidxoldR-4&Hend)- 64t 2H, d, | =
6.41 Hz, OCHZ), 4.05 (ZH, S, NCHZ), /.04 (ZH, m WD 037049690

PCT/ US03/ 39093 o-bénar phaisobaloxy/acdfarhiittd m aromatics). Anal. calcd for
Cl11H1I6FNO 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 net hyl -5-o0xo0-[ 1, 3l di oxol an-4-ylidene)-N-(4- 5

fl uoro-benzyl)-Nisobutoxy-acetanm de O 0- ~ 3<I / OO0

OOO
V
o)

I
A 3

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

10  chloride with N—(4—ﬂuorobenzy1)-0—isobutyl-hydro*ylamine 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) 3 (ppm): 0.98 (3H, d, ] = 6.45 Hz, CHz), 1.77 (6H, s, CHs), 1.95 (1H,
m, CH), 3.64 (2H, d, ] = 6.63 Hz, OCHx), 4.80 (2H, s, NCH>), 6.41 (1H, s,

15 CH), 7.03 (2H, m, aromatics), 7.36 (2H, m, aromatics). Anal. calcd for
C18H2FNOs: 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)-isobutoxv-carbamovl]-2-hydroxy-

acrylic acid
20

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

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



Reaction of (2,2-dinethyl-5-o0xo0-[1, 3]di oxol an-4-ylidene)-acetyl 10 chloride
with N (4-fluorobenzyl)-0Oisobutyl-hydroxyl am ne as described in the

pr epar at iwo 0afo4ompound 1- A gave the title am de as whitePCmEsvab®92 (91%
yield): np 105-106 oC (ethyl acetate-hexane). IHNVMR 400 MHz (CDCl1l3) 6
(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 (2H, m aromatics), 7.36 (2H,-m aromatics). Anal. calcd for
C18H22FNCb: C, 61.53; H, 6.31; H, 3.98. Found: C,_ 61.47; H 6.39; N 3.97.
Conmpound 13f cainpbdnélluprve-the itlel hatesiabas whtecay el 96 LywielymPacryl i ¢ aci d
20 0 ~~OH N'k- Q2H_ F 0 Saponification of 5 .

2- (2, 2- di nedhi01 oC oty Rcetpis-Bexsras). HYMR4AR MRz (DMSO-ds) & (ppm):

4-f 1 uorobenzyl ) - N- 1 sqQbut -acet amfe esch i i h reparati on WO

037 046600 PEH t\%%%%é‘%ﬁ@%dqgfog‘?r%%uﬁﬁ{g’b@v%bfﬁ:’g{{@'tﬁ'ég'r?‘gt}g‘?i al as white
t al i ; 0 : O ELL), a: . 1HNVMR 400 MHz

?E)K/chdg)(gé%?f?n? %’ﬁ?@égg%%%lﬁggegzé forn%;qgggg@%)enol form 0.91

(3H, d,5] WNEIHI68B (1HTERIHY, AR (QHim mrofitdics3 736 (PHm diromatics), 84 Hz,
OCH2), 4.86 (2H, s, 5 NCH2), 6.35 (1H, s,. 7.18 (2H aromatics),
7.36 (2H, @9.24trhroassy, OHl3Anal( galed &rréézafls%;)@:.@&?aﬁ?; H R8N or

C15H18FNCG: C, _57. 87, 5 o A 50. Found: C, 57.88; H, 5.84; N, 4.30.
EXAVPLE 14498 E%‘ﬁ‘b‘giﬁvﬁﬁﬁikg?%&%%#é%-fl uor obenzal dehyde O net hyl oxi me Br
N. O

EXAMPLE 14

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

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). THINMR indicated a 95:5
mixture of E- and Z-isomers. IHNMR 400 MHz (CDCls) 8 (ppm): (E-
isomer) 3.97 (3H, s, OCHs), 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—ﬂuorobenzyl-O-methvl—hvdroxvlamine
Br. N’O\
o
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



F Reaction of 3-brono-4-fluorobenzal dehyde wi th net hoxyl am ne 15

hydr ochl ori de as described in the preparation of conpound 3-A gave the
title oxiweoatkwpo as a clear oil (95 %yield). 1HNVR indi eaTamboz3®s2 5

m xture of E- and Z-isoners. 1HNMR 400 MHz (CDCl 3) (err) (ppm: (E- isoner)
3.97 (3H, s, OCH3), 7.12 (1H, m aromgtics), 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 - hydroxyl amne Br N 0" 25 Reduction
of 3-brono-4-fluorobenzal dehyde O-net hyl oxine with sodi um c anobor ohydri de
as descri by (CDfis) pr(ppan)ad 830t s, Qapbudd9 BFBsghd1)ne08 ( ﬁﬂ

hydr oxyl am ne as a clear oil (83%.y 1HNVR 40 03/ 049690
PCT/ US02/ 3@@951261“ & R }(I@Ci@mﬁh@pk% (Hfé mgayospatlg). %43 3.99 (2H, s,

CH2 o
aromnt 1 &) Rt PR Gbluadt Siast By a2 A .?ﬁésf &
150- 151 gﬁ‘aglfor CERLBAENOOH C@S@%ﬁ\l@ K03, NG5.135. fﬁﬁmoHc 3553; HY, 5. 18.

Found: G, 5 3.61: N, b5. Conpound 14- 0

N-(3- BFB)WDS.éi,fNuBﬂD. benzyl)-2-(2, 2- d| met hyl - 5- oxo-

[ 1, 3] di oxol an- 4-yl i dene) - N- et hoxy-acetamide O ox Br N~~~ i F 1 / Ol~1 O
10

Compound 14-C: N—(3-Bromo-4-ﬂuoro-benzy1)-2-(2,2—dimethvl—5—oxo-

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

10

Reaction of (2,2-dimethyl-5-oxo0-[1,3]dioxolan-4-ylidene)-acetyl
chloride with N-3-bromo-4-fluorobenzyl-O-methyl-hydroxylamine as
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). 'HNMR
400 MHz (CDCls) & (ppm): 1.75 (6H, s, CHs), 3.71 (3H, s, OCHs), 4.76 (2H,
s, NCHb>), 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

O OH

BrD/\NMCOZH
F ' o<

25



Reaction of (2,2-dinmethyl-5-o0xo0-[1, 3]dioxol an-4-ylidene)-acetyl chloride
wi th N-3-brono-4-fl uorobenzyl - O net hyl - hydroxyl am ne as described in the
pr epar at iwo 0afo4sompound 1- A gave the title am de as a 15 wairtusoystopr ( 100%
yield): np 117-119C (ethyl acetate-hexane). 1HNVR 400 MHz (CDC13) 8 (ppm:
1.75 (6H, s, CH3), 3.71 (3H, s, OCH3)594.76 (2H, s, NCH2), 6.38 (1H, s,
CH, 7.07 (1H m aromatic), 7.28 (1H, m aromatic), 7.56 (1H m
aromatic). Anal. calcd. for CL5H15BrFNOB: C, 46.41; H, 3.89; N, 3.61.
Found: C, 46.43; H 4.01; N, _3,53. 20 Conpound 14: 2ncl

3- [ ( 3- Br ono- 4  Pappuifisation pf Nn@rhromyodailwereoyenayd:-2-R ardbmptdr3n i ¢ acid ~0

O B o ey e 48 PRI R S8Bea Bouepor 1 ot on
oxo-[1, 3] dh?%?ifaﬁoﬂ df'cgﬁ?%hd"i‘ g&ﬁ&%ﬁt@&ﬁh@éﬂa@% ¥hi mc%?f%ta@@ gom the

preparatio conmpoun gave the title material as te crystals (88%

yield): Wpyﬂeﬂ@) g 1@@1@Bb@Yéth E@@Eﬁ&t@&hm) 1HNMO@(MI—M-Q€H@@C&3) S 5
(ppm: 3.74 (3H, s, OCH3) é s, NCH2), 6.56 0 (1H,
m ar onit i pmy):. 264 (3HH;s, QCP&{)D‘JEFE (2, s, NGB, 13!56 (AFL, a,rGHéﬂ &9 (1I7I\nal cal cd.

for Cl12H11Br FNOb: C Found 41,53: H, 3.26; N,
3.94. 10 ERN@SPEais) &?#digrn@'fﬁoﬁ‘auﬁ) %%Q%MPHEH geA@ alspIesh oxi e

for C1oH11BrFNOs: C, 41.40; H, 3.18; N, 4.02. Found: C, 41.53; H, 3.26; N,

3.94.

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

SAa

15 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 MHz (CDCls) § (ppm): (E-isomer) 2.44

(3H, s, CHs), 4.01 (3H, s, OCHz), 7.19-7.28 (3H, m, aromatics), 7.73 (1H, m,
20 aromatic), 8.36 (1H, s, CH).

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

N
H

Reduction of 2-methylbenzaldehyde O-methyloxime with sodium

25

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



~N- 01-1 15 Reaction of 2-nethyl benzal dehyde w th net hoxyl am ne

hydr ochl ori de as described in the preparation of conpound 3-A gave the
title oxiweoakmspo as a clear oil (96%yield). HPLC indi caPed/ts09302092 m xture
of E- and Z-isoners. 1HNMR 400 MHz (CDC13) 5 (ppm: (E-isoner) 2.44 (3H,
s, CH3), 4.01 (3H, s, OCH3), 7.19-7.28y(3H m aromatics), 7.73 (1H m 20
aromatic), 8.36 (1H, s, CH). Conpound 15-B:" N-2-Meth

| benzyl - O et hyl - hydroxyl ami ne 6r H 25 Reduction of 2-nethyl benzal dehyde
O-net hyl oxi me with sodi um cyanoborohydri de as described in the preparation

of conpounthatifedyrsoxyirudnoans ggﬁaP_Qﬂl (B8%oyisbho 2HNDGR: 440 MiH7 ¢ |
Do 8t AL Sy YA iy S,
% i e sof i L ShED, BOTPAL RN midfor bR ERcA R a0l AR 51 EEE BF

7.51; N, 7ohtainE@upd white Slich npH481569C. Nundl. 8ded CorMOHNOHCI:

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

met hoxy5 N- (2 5@é0n¥, 715d nixy V 6 a Fevadi Ge57 690K O6& N1D52. i O -1 0 Reaction of
(2, 2-di net hyl - 5- oxo-[ 1, 3] di oxol an-4-ylidene)-acetyl <chloride with

N- (2- net hyl benzyl ) - O- et hyl - hydr oxyl ami ne as described in the preparation

oL comoung 2 0% A3 \Msi 8 5;100% yi el d): np
96- 97 oC ( 2 hoAffle AR W fokbmt N

-
=

0]
10 SN

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). 'HNMR 400 MHz
(CDCls) 8 (ppm): 1.78 (6H, s, CHs), 2.4 (3H, s, CHs), 3.59 (3H, s, OCHs),
4.89 (2H, s, NCHy), 6.44 (1H, s, CH), 7.2-7.28 (4H, m, aromatics). Anal.
| calcd. for C1sH1oNOs: C, 62.94; H, 6.27; N, 4.59. Found: C, 62.90; H, 6.21;
N, 4.52.
20

Compound 15: 2-Hydroxy-3-[methoxy-(2-methyl-benzyl)-carbamoyl]-

acrylic acid

25



(cpc13) 8 (ppm: 1.78 (6H, s, CHs), 2.4 (3H, s, CH3), 3.59 (3H s, OCH3),
4.89 (2H, s, NCH2), 6.44 (1H, s, CH), 7.2-7.28 (4H, m aromatics). Anal.
cal cd. fowO@IOHLEINOS: C, 62.94; H, 6.27; N, 4.59. Found: @CTAZ0YBNIH, 6.21;
N, 4.52. 20 Conpound 15: 2-Hydroxy-3-[nethoxy- (2-nethyl-benzyl)-carbanoyl ] -
acrylic acid O ~~0O4d N'kv 'CO2H 25 WQ03/049690 PCT/ US02/ 39092 61

Saponi fication of 2-(2,2-dinmethyl-5-o0xo0-[1, 3] di oxol an-4-ylidene)-N-

met hoxy- N- (2- net hyl - benzyl ) - acet am de as described in the preparation of

conpound 1 gave the title material as white crystals (100%yield): np
85-87 oC (dec.) ( Sapghifitetionré2{3Redis)ethy-hioRo40S]diexolaopyBese)Xbpn) : 5

2.39 (3H, .53 .. S, , 4.9 H s, ,NCH2), 6.6 (1H, s, CH),

7. 22E 7. 288PA‘?C—;F?%%Y'I\i’ﬁg"ﬁ&%tﬁgé‘?e.snzﬁ(ﬁ‘?c.e)t%‘&i%?s( %%%Cr’%fém Fe%,fa‘é@?se; H, |

5.70; N, 5 : i . 61: : : . Conpoun

T A 4 et R B ey Bts pofeaial bs vy el O gt

4- met hoxybegga7dehydec. \ethiy Aetdrexidame) elHRMK A0 (IHR(CHRCIHS j:i bed in

t he preparation of conpound 3-A gave tﬂe title oxime ether as "a clear oil

(100% vyi &l dR2.391(BNVR Chid), &&aiHas, IBCH:), . X (AH a5, DFCHa), 66d1HA, sjg@bﬁ()gr s. 1HNWR

400 MHz 1 8 : (E- isonmer) 3.83 (3H. s, OCH3), 3.94 H s,

QCH3) | 6.(89 2 ,-Q%QEIQ?M%WB@I)@S?- #\.r)@iz C@%ﬂl-(f% CuFbmlPsds)58.30: 88 310, s, CH).
N, 5.28. Found: C, 58.59; H, 5.67; N, 5.14.

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

~o

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 ). 'HNMR 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
o
H
0
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



20 Conpound 16-B: N 4- Met hoxybenzyl - O nethyl-h droxylamne H O 25
Reducti on of 4-nethoxybenzal dehyde O-nethyl oxine with sodium

cyanobor owgdsiogeo@as described in the preparation of conpoucd/Uus82z/Bogave t he
title hydroxylam ne as a clear oil (96 %yield). 1HNVR 400 WD 03/049690
PCT/ US02/ 39092 62 MHz (CDC13) 6 (ppngy 3.49 (3H, s, OCH3), 3.79 (3H, s,
OCH3), 3.98 (2H, s, NCH2), 5.62 (1H, broad s, NH), 6.86 (2H m
aromatics), 7.25 (2H, m aromatics). The hydrochloride salt was obtai ned
as a white solid: 157-158 OC}S[dec . Anal . calcd. for COHLI3NCZ- HCl1: C,
53.03: M, 6V63 (GDCH) 6.(BpmFban 1045 7W OB, 560CHH) 6 BCFGomound

rlrgt oni I(\I-Z(Iﬁcll%?gﬁlb% %2&§g9[51@i%)aﬁ'%@ l%gﬁgg)&éimé Reaction of

(2, 2-di met hyl -5 I .ge-wth

N (4- et ho%r enz%f %}engi’%q%ﬁﬁdr?eoél a?ng(ég@égéfgéég\r&f%@%& \ e preparation
of conpoundsr-f5Hav edddre Amul @al@dﬂfﬁﬁ@HHNOWGIGCCBS@BaH%O@?I% yield): nmp
113-114 (err)C (ethyl acetate-hexane). 1HNVR 400 MHz (CDClS) 6 (ppm: 1.75
(6H, s, 5CH).87.3F@mnd:3H,5314; BLIE3J6; N3 6B89. (3H, s, OCH3), 4.77 (2H, s, NCH2),
6. 38 (lH, s, CH), 6.85 (2H, m aromatics), 7.29 (2H, m aromatics). Anal.
calcd. for C16HI9NO6: C, 59.80; H, 5.96; N, 4.35. Found: C, 59.87; H,

5. 76, N 4'égmp%91nd 16-C: 2-(2,2-Dimethyl-5-oxo-[1,3]dioxolan-4-ylidene)-N-

methoxy-N-(4-methoxv-benzyl)-acetamide

0 OXO
=

10

Reaction of (2,2-dimethyl-5-oxo-[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, OCHz), 3.79 (3H,
s, OCHs), 4.77 (2H, s, NCH>), 6.38 (1H, s, CH), 6.85 (2H, m, aromatics),
7.29 (2H, m, aromatics). Anal. calcd. for C16H19NOe: C, 59.80; H, 5.96; N,
4.35. Found: C,59.87; H, 5.76; N, 4.17.

20

Compound16: 2-Hydroxy-3-[methoxy-(4-methoxy-benzyl)-carbamovl]-

acrylic acid

25



Conpound16: 2- Hydr oxy- 3-[ net hoxy- (4- met hoxy- benzyl ) -carbanmoyl] acrylic
acid ~OOH N' CH O 25 WD 03/049690 PCT/US02/39092 63 Saponification
of 2-(2, 2Woimwidsys - 5- oxo- [ 1, 3] di oxol an-4-yl i dene) - N PCT/US02/39092

met hoxy- N- (4- net hoxy- benzyl ) -acetam de as described in the preparation of
conpound 1 gave the title material as ite crystals (95%yield): np 83-86
OC (ethyl acetate-hexane). 1HNMR 400 (CDC13) S (ppm: 3.69 5 (3H, s,
OCH3), 3.80 (3H, s, OCH3), 4.78 (2H, s, NCH2), 6.54 (1H, s, CH, 6.88 (2H,
m aronmatics), 7.27 §2H m aromati CSL Anal . calcd. for C13HL5NGCG: C,
55.51; H, 5.37; SapouifiestionofiAd2 2alinsshybs-oMp-[6,33dioxplanad-FidemANPLE 17 10

oo L b TR PR o e 2 3’%%%8&?\8%8%53 Shescr bed
o 1 (50% 5%?@?@3%%%%%%1%‘“‘%@% e R O e R et s ThhaR
aromti c8) T %(eta‘ﬁ‘]ekﬁﬁf“ﬁW@Z‘Fﬁ&cmbcﬁ?@%@%iﬁpéﬁEd "
17-B: N6 2, 431 4,IQCHs) 8:80yBHOs o Ch ), 1yai20% ) Mikiiig, 6.64 (1H, s, CH),

6.88 (2H, m, aromatics), 7.27 (2H, m, aromatics). Anal. calcd. for

C13H1sNOe: 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 A-Difluorobenzaldehyde O-methvloxime

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). 1HI’\TMR indicated a 95:5
mixture of E- and Z-isomers. THNMR 400 MHz (CDCls) 6 (ppm): (E-
isomer) 3.98 (3H, s, OCHz), 6.79-6.91 (2H, m, aromatics), 7.79—7.85' (1H, m,
aromatic), 8.24 (1H, s, CH).

20
Compound 17-B: N-2 4-Difluorobenzyl-O-methyl-hydroxylamine
F
NO
H
F
25 Reduction of 2,4-difluorobenzaldehyde O-methyloxime with

sodium cyanoborohydride as described in the preparation of compound



\' HO- F 25 Reduction of 2,4-difluorobenzal dehyde O-nethyloxinme with

sodi um cyanobor ohydri de as described in the preparation of conpound WO

03/ 049690WB@3/H69R/ 39092 64 3-B gave the title hydroxyl amChasay3®ox| ear
oil (72% yield). 1HNVR 400 MHz (CDC13) 8 (ppm: 3.51 (3H, s, OCH3), 4.07
(2H, s, NCH2), 6.78-6.88 (2H, rn, argmatics), 7.32-7.38 (1H m aromatic).
The hydrochloride salt was obtained as a white solid: np 154-158 C (dec.).
Anal . calcd. for 5 CBHONO2-HCl: C, 45.83; H 4.80; N, 6.68. Found: C
45.81; H, 4.84; N, 6.59. Conpound 17-C:

N- (2, 4-Di fBiB)gmvé:)&teztytlle) hpdioXy andineststay¢lesr oik ¢/% yBid). *HNMR 400

o P D B N B

N2, 4-difl oben V, n S e
preparatio %‘H%fsrf??gég &%ﬁéx’t Féa%ac ghg% 8%@@8%%%{}50' id (97%
yield): rag;, %T&%@dgs(a%ﬁﬁé ARPLADASHEIRNE) (debhNMRa 440y (CDC13). 8
(ppm: 1.75 (6H,-s, CH3), 3.73 (3H s, OCH3), 4.86 (2 s, NCH2), 6.38
(1H, s,5 CHCsHONTS-HCE C (43183; H, 48000461685 )EouhdB 1, 45483; Hll% 84N, 6% mat i c).
Anal . calcd. for C15H1I5F2NO5: C, 55.04; H, 4.62; N, 4.28. Found: C, 55.03;
H 4.43; N, 4.17. 20 Conmpound 17: 3-[(2,4-D fluoro-benzyl)-nmethoxy-carbano

ydroxy- a&ro}/]rl\éc():ur%: ﬁ?—d: I\g(ﬁ,@g_i'ﬂuoro-benzvl)a—(2,2—dimethvl-5-oxo-

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

O
@)
10 F O

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 oC (ethyl acetate-hexane). THNMR
- 400 MHz (CDCls) 8 (ppm): 1.75 (6H, s, CHs), 3.73 (3H, s, OCHs), 4.86 (2H,
s, NCHy), 6.38 (1H, s, CI—I), 6.78-6.87 (2H, m, aromatics), 7.37-7.43 (1H, m,
aromatic). Anal. caled. for CisHi15FoNOs: 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-benzyl)-methoxy-carbamoyl]-2-hydroxy-

acrylic acid

25



N'kv CO2H F i O- 25 WD 03/049690 PCT/ US02/39092 65 Saponification of

N- (2, 4-difluoro-benzyl)-2-(2,2-di net hyl - 5- oxo-

[ 1, 3] di oxwbDan49690 i dene) - N- net hoxy- acet am de as descri bed PCa/ttSaz39092
preparation of conmpound 1 gave the title material as white crystals (100%
yield): np 131-132 oC (ethyl acetate-fiexane). 1HNMR 400 MHz (CDC13) 8 5
(ppm: 3.74 (3H, s, OCH3), 4.88 (2H, s, NCH2), 6.55 (1H, s, CH, 6.81-6.90
(2H, m aromatics), 7.31-7.37 (1H, m aromatic). Anal. calcd. for
Cl12H11F2NOs: C, 50.18; H, 3.86; N, 4.88. Found: C, 50.19; H 3.87; N, 4.83.
EXAMPLE 18 10 CBaponifidati@n Af Na(2ZadifumeoHeenzydn2z-42, aetigthyd-rexdyl oxime O 0O

React i f methyl 4-f | b i th nethoxyl am_ne, 15 hydrochl orid
desor i bed [ qlaery Aansy MR GbMBBARGAC GAYETHIE I e oxi e et her
96% vyi el d Whi i d (i - -y E-i

as obt i neEEr iR ok SR ool hatg fle fratdlil EiiBoBRRs (1807 L5005
Cooks, R G.jqV 189 o Mess, y . 1 HNMR
200 Nz DRSISIESY §91-152 5 (offy) EdlarcMiGRne P ATNMIRA0OMERIEDCOS . (s,
OCH3) , 5. 7@, 3.7 (3H @ ids) 4.8 (H8, {, NCH.) 6.55 (4Fhtj CE), 6.81-F9Q 1H, s, CH).

Conmpound 18- B: N-4-Car bonet hoxybenzyl - O- et hyl - hydroxylamne \ N~O O, H
25 0 (2H, m, aromatics), 7.31-7.37 (1H, m, aromatic). Anal. calcd. for

C12H11F2NOs: 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-Carbomethoxybenzaldehyde O-methyloxime

\N ,O\
/O ‘

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) & (ppm): (E-isomer
20 )3.86(3H, s, OCHz), 3.93 (3H, s, OCHs), 7.75 (2H, d, aromatics), 7.98 (2H,
d, aromatics), 8.32 (1H, s, CH).

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

N
H
_0

25 o




WO 03/ 049690 PCT/ US02/ 39092 66 Reduction of 4-carbonet hoxybenzal dehyde
O-net hyl oxi me with sodi um cyanobor ohydri de as described in the preparation
of conpouwo 0384989gave the title hydroxylam ne as an oil (P8¥USIBBWY2 The
hydrochl oride salt was obtained as a whi te solid: nmp 166-169 oC. | HNWVR 400
Mz 5 (DMSO-d6) S (ppm: 3.75 (3H, s, 3.86 (3H, s, OCH3), 4.39 (2H,
s, NCH2), 7.65 (2H, d, aromatics), 7 2H d, aromatics). Anal. calcd
for CLoHLI3NO3-HC1: C, 51.84; H, 6.09; N, 6 04. Found: C, 51.74; H, 6.01;
N, 5.50. 10 Conpound 18-C. 4-({ [2-(2,2-Di et hyl -5-oxo-f 1,31

di oxol an- 4-yli deRejluctagre bf/4-Hcarimirhethpxgbenraldetgtde/D)hettndoxinae withnet hyl
ester O O~ -~O 0\ 0 1% React i on _of

(2, 2- di met hypd 151% 030k drige aﬁd@sgr}hea‘elﬁéye&6@9@}1%10@@&9?&@%4 h

N- 4- b
or eparati on 01 SR BeAF IR ogH vt Ratan ALl BRIgE TEUREPSRERT 6y,
yield): &%@m&@oﬁ%ﬁbﬁ%9%1%@9811&%@1% 165 HIVBINARR dddaViEDC13) b (ppm

1.75 (6H, s, .91 (3H, 20 s, OCH3), 4.88 (2H, s,
NCH2), 6540 (]DMﬂO-Sls) &J!}i)pmym (GH-,I s, @,CI—&;),CBT% (319)s, CX:H3) @29, (2HL, sar omat i cs) .
Anal . calcd for C17HI9NO7: C, 58.45; 5.48; N, 4.01. Found C, 58.54; H,

5.55; N, 3. 8CHQonp2(#d, ci,saroma{tm@?zai'c%@b&yi graparienyAaal caled for
b Uso: S0BRRARS, STHH s B RE R . BSLEATE! S/ha 58! 601,48 031 049690

5.50.

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

acetyl]-methoxy-amino}-methyl)benzoic a_cid methvl ester

O
N Pz
O SN ©
O
15 Reaction of (2,2-dimethyl-5-ox0-[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). tTHNMR
400 MHz (CDCls) é (ppm): 1.75 (6H, s, CHs), 3.67 (3H, s, OCHz), 3.91 (3H,

20 s,0CHs), 4.88 (2H, s, NCHb>), 6.40 (1H, s, CH), 7.42 (2H, d, aromatics), 8.0
(2H, d, aromatics). Anal. caled for C17H19NOy7: C, 58.45; H, 5.48; N, 4.01.
Found: C, 58.54; H, 5.55; N, 3.61.

Compound 18: 4-{[(3-Carboxy-3-hydroxy-acryloyl)-methoxy-amino]-

25  methyll-benzoic acid methyl ester




N'v CO2H '-~O/ O O Saponification of

4- ({[ 2- (2, 2-di net hyl - 5- oxo-[ 1, 3] di oxol an- 4-

yl i dene) -woaBphdesoret hoxy- am no} - met hyl ) benzoi ¢ aci d net hylPCaaiser/3ms2 5
described in the preparation of conpound 1 gave the title nmaterial as

white crystals (72 %yield): np 110-1%k% oC (dichl oronet hane-hexane). 1HNWR
400 MHz (CDC13) 8 (ppm: 3.72 (3H, s, OCH3), 3.92 (3H, s, OCH3), 4.90 (2H,
s, NCH2), 6.58 (1H, s, CH),. 7.39 (2H, d, aromatics), 8.02 (2H, d, '
aromatics). Anal. calcd for ClL4HI5NO C, 53.74; H, 4.96; H, 4.48. Found: C,
10 53.61; H 4.78; N, 4.44. EXAMPLE 19 offld 19- A:

3- Cyano- 4-f | uor obenzal dehyde O 1 A<My F 15 CN Reaction of
3-cyano- 4-fl uor obenzal dehyde t hoxyl am ne 2 hydrochl ori de as descri bed
in the preparation of corrp(}trg gave the title oxinme ether as a clear
oi |l after chromatography on sipica gel (elution 20 hexane-ethyl acetate
8:2) (94%yield).1HNVR indicated a 93:7 m xture of E- and Z-isoners. 1HNMR
400 MHz (CDC13) 8 (ppm: (E-isomer) 4.02 (3H, s, 7.26 (1H, m

omil. 7 5 SR e B T SRR

PCT/ US02/ 3%qgci?ene§-§cetj§__fl]%ethoxy—ammo}—methyl)benz01c 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, s, OCHs), 3.92 (3H, s, OCHs),
4.90 (2H, s, NCH)>), 6.58 (1H, s, CH),. 7.39 (2H, d, aromatics), 8.02 (2H, d,
aromatics). Anal. caled for C1aHisNOy7: C, 53.74; H, 4.96; H, 4.48. Found: C,

10 53.61; H,4.78; N, 4.44.

EXAMPLE 19

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

Sy O~
F

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) & (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-fluorobenzyl)-O-methyl-hydroxylamine

25



Reducti on of 3-cyano-4-fl uorobenzal dehyde O-net hyl oxinme with sodium
cyanobor ohydri de as described in the preparation of conmpound 5 3-B gave the
title hydwowgloagspbne as a clear oil after chromat ography omCTgiso2/zmoyel
(elution hexane-ethyl acetate 8: 2) (73%yield). IHNVR 400 MHz (CDC13) 6
(ppm: 3.46 (3H s, OCHB), 4.02 (2H g3 NCH2), 7.18 (1H t, aromatic),
7.58-7.66 (2H, m aromatics). The hydrochloride salt was obtained as a
white solid: np 152-158 oC. Anal. calcd for COHOFN2O- HC1l: 10 C, 49.89; H,
4.65; N, 12.93. Found: C, 50.04; H, 4.64; N, 12.84. Conpound 19-C

N- (3- Cyano- 4-fl uor o- benzyl) - 2- (2, 20T RY>5- 0X0-

[ 1, 31di oxol an-4-yl i dene) - N- net hox etaride 00 x O NO F'-10 15 CN
Reaction of (2,2-dinethyl-5-o0xo0+ 1, 8] di oxol an-4-ylidene)-acetyl chloride
wi th N-(3-cyano-4-fluorobenzyl)-O neihyl - hydroxyl ami ne as described in the
preparation of conpound 1-A gave the title amde as white crystals (97%
yield): np 119-120 C (ethyl acetate-hexane). 1HNVR 20 400 MHz (CDC13) 8

(ppm: 1.75 (6H, ) g o3 78 ), 6.36
(1H, s, CH), 7. %éd(ﬁcﬁ,dhto,f %&aggg?f’?(’}?e%@iegﬁfgn(‘gtﬁyloécr?%‘r?awﬂ#gs) Anal .
cal cd for GbahkARNEEbotahydfidédis ddscrib&Pin the Ggre%ratﬁﬁtlﬁpcomﬁouﬂa 39; H
4.61; N, 8.32. WD 03/049690 PCT/ US02/ 39092 ound

3-[(3- @and—BgBVamhatlﬁe hydkdxylaninxys € alebnoiafier Zhrdmatdxgnaphy aorylic acid
silica gel (elution hexane-ethyl acetate 8: 2) (73% yield). THNMR 400 MHz

(CDCIs) & (ppm): 3.46 (3H, s, OCHs), 4.02 (2H, s, NCH>), 7.18 (1H, t,

aromatic), 7.58-7.66 (2H, m, aromatics). The hydrochloride salt was

obtained as a white solid: mp 152-158 °C. Anal. caled for CoHyFN2O-HCl:
10 C,49.89; H, 4.65; N, 12.93. Found: C, 50.04; H, 4.64; N, 12.84.

Compound 19-C: N-(3-Cyano-4-fluoro-benzyl)-2-(2,2-dimethyl-5-oxo-

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

. X
/

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

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 MHz (CDCls) é (ppm): 1.75 (6H, s, CHs), 3.75 (3H, s, OCHs), 4.78 (2H,
s, NCH>), 6.36 (1H, s, CH), 7.17 (1H, t, aromatic), 7.58-7.64 (2H, m,
aromatics). Anal. calcd for C1sH15FaNOs: C, 57.48; H, 4.52; N, 8.38. Found:
C,57.39; H,4.61; N, 8.32.



~O~CH N v CO2H F "I O1-1 CN 5 Saponification of

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

oxo-[ 1, 3]woosohwmme 4-yl i dene) - N- met hoxy- acet am de as descr iPoaddiSoz340he
preparation of conpound 1 gave the title material as white crystals (93%
yield): np 144-151 oC (dec) (ethyl acgpate-hexane). 1HNVR 400 MHz 10
(DVMBO-d6) 8 (ppm: (m xture of enol and keto forms, 7:3); enol form: 3.75
(3H, s, OCHS) 4.92 (2H s, NCH2), 6.31 (1H, s, CH), 7.53 (1H m
aromatic), 68-7. 87 m aromatics). Anal. calcd for: CI3HI1IFN2OGG: C,
53.07; H, G:pmpoumd 1§: —:F(3 Epamerd-fhiongsbenzylrmethame-caybamayt]2-15 EXAVPLE 20

Corrpound 2(1-& &4 Fl Liorobgnzyl i denean nooxy) acetic acid tert-butyl ester
0~ N O] B nsation of 4-fluorobenzal dehyde with
hydr oxyl am ne hydrochl oride followed by reaction with tert-butyl

bronpacetate using the sanme procedure as described for conpound 6-A gave
the title oxime ether as a clear oil (B4% el d) 1HNVR 400 MHz (CDC 3) 8

(PPM: 1.52 WD 03/ 049690 PCT/ USQ2 3921J\;d\& s, t-Bu), 4.61 (2H s,
OCH2), 7.08 (2H, m aromatics), 9 ng, m COeiomat i cs), 8.19 (iH, s, CH).

F ~
CN

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 oC (dec) (ethyl acetate-hexane). 'THNMR 400 MHz

10 (DMSO-ds) & (ppm): (mixture of enol and keto forms, 7:3); enol form : 3.75
(3H, s, OCHas), 4.92 (2H, s, NCH>), 6.31 (1H, s, CH), 7.53 (1H, m, aromatic),
7.68-7.87 (2H, m, aromatics). Anal. caled for: C13H1:FN20s: 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 tert-butyl

ester

ok
AT

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) 8 (ppm): 1.52



Compound 20-B: [N (4-Fl uorobenzyl)am nooxyl -acetic acid tert-butyl 5 ester
JO N-O~\O F H Reduction of (4-fluorobenzylideneam nooxy)-acetic acid
tert-but yWoO 0304%34 er as described in the preparation of cecpasez3®sB gave
the title hydroxylamne as a clear oil (65%yield). 1HNVR 400 MHz (C6D6) 8
(ppm: 1.43 (9H, s, t-Bu), 3.84 (2H, 4, j = 5.6 Hz, NCH2), 4.17 (2H, s,
oCH2), 6.39 (1H, broad t, NH), 6.86 (2H, m aromatics), 7.05 (2H, m
aromatics). 15 Conpound 20-C:

[[2-(2, 2- Di negi yl - 5-o0xo0-[1, 31di oxol an-4::ylidene)-aceiyll-

(4-f 1 uor o- EEnzyt-Bupm.610Q%Y, s, OEHb); 7 88i(2H] vy, brdmbtits)eB622 ox N O F
Ol--_O 20 Reaction of (2,2-dinethyl-5-o0xo0-[1, 3]dioxolan-4-ylidene)-acetyl
chl ori de watdmdties), 8.¥9 (16, 6b€hdy| ) ami 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 oC (ethyl acetate-hexane). 1HNVR WO

03/ 049690 € RV
1.74 (6H %{ RIRN- (LI d0R 1 : -a,@E’cEé,VAatheﬁ%u-(t H(?_H,ts!BU)CH) |

7.0 (2H nb_st_@_fonaticé), 7.38 (’2H,

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¢) 8
(ppm): 1.43 (9H, s, t-Bu), 3.84 (2H, d, ] = 5.6 Hz, NCHb), 4.17 (2H, s,
OCHb)), 6.39 (1H, broad t, NH), 6.86 (2H, m, aromatics), 7.05 (2H, m,

aromatics).
15

Compound 20-C: [[2-(2,2-Dimethyl-5-oxo0-[1,3]dioxolan-4-ylidene)-acetyl]-

(4-fluoro-benzyl)-aminooxyl-acetic acid tert-butyl ester

O OXO
ISt
S

20

Reaction of (2,2-dimethyl-5-ox0-[1,3]dioxolan-4-ylidene)-acetyl
chloride with [N-(4-fluorobenzyl)aminooxy]-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). "HNMR



m aromatics). Anal. calcd for C20H24FNO7: C, 58.67; H, 5.91; N, 3.42.
Found: C, 58.83; H 5.92; N, 3.31. 5 Conpound 20:

3-[tert - Booospewpdonyl met hoxy- (4-fl uoro- benzyl) - PCT/US02/39092

car banoyl ] - 2- hydroxy-acrylic acid O ~~0OH N'~v "CO2H F Il:ro 0~0 10 A
solution of [[2-(2,2-dinethyl-5-o0xo- [é 3] - di oxol an-4-yl i dene) -

acetyl]-(4-fl uorobenzyl)-am nooxy] -ac fli c acid tert-butyl ester (0.10 g,
0.24 wmmol) in tetrahydrofuran (3 m) was treated at 0O Cwith 0.48 ml (0.48
mmol ) of 1 M aqueous |ithium hydroxide. After 1 h, the reaction mxture 15
was aci di f iz MH(ADCHY8(osin) o148 (€] ¢ +B1), BX4 (61 CHY) 1 h3@(2f)s, acet at e.
The organi c phase was washed with brine, dried (magnesi um sul phate) and

evapor at ed Chly 488 2HoarClrfa), 648pYL, 6f CHie’ -0 €3l dmaprarsaties) on38 Btdni sphere 5
C-8 (gradient of acetopitrile_ in r av . 419 jeld) of the
title materPafrofgaticshipal e for &%ﬁ@ﬂ@(uéc%%ﬁd%%wﬁl% (CDC13) 8
(ppm: 1.5 , -By , s, CH2), 4.95 (2H, s, CH2), 6.66 (1H,
broad s, ﬁé@@g*;ﬁ,hﬁ@%@ﬁgéﬁcs) 7.39 (2H m arommtics). HRVS (ES+)
cal cul aged for C1l7H21FNO7 [ MkH] +: 370. 130206. Found: 370.129173. 25

EXAMPLE 21 Conpound 21-A: 4-Cyanobenzal dehyde O net hyl oxi nre WO 03/ 049690
PCT/ US02/ 3908&1poti2dNe0B-[tert-Butoxycarbonylmethoxy-(4-fluoro-benzyl)-

carbamovl!]-2-hydroxy-acrylic acid

10
A solution of [[2—(2,2—dimethyl—5-oxo—[1,3j-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 1h, the reaction mixture

15  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. Chromatograpy of the residual solid on
Premisphere 5 u 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). THNMR 400

20 MHz (CDCls) § (ppmy): 1.51 (9H, s t-Bu), 4.36 (2H, s, CH2), 4.95 (2H, s,
CHb), 6.66 (1H, broad s, CH), 7.05 (2H, m, aromatics), 7.39 (2H, m,
aromatics). HRMS (ES+*) calculated for Ci7Ha1FNO7 [M+H]*: 370.130206.
Found: 370.129173.

25 EXAMPLE 21

Compound 21-A: 4-Cyanobenzaldehyde O-methyloxime




NC'Jl Reaction of 4-cyanobenzal dehyde wi th net hoxyl am ne 5 hydrochl oride as
described in the preparation of conpound 3-A gave the title oxine ether as
a white swbiod/0§®80o yi el d). IHNVR i ndicated a 95:5 m xt ur e Pefl/US02/39002
Z-isoners. 1HNWR 400 MHz (CDC13) 6 (ppm): (E- isoner) 4.02 (3H, s, OCH3),
7.07 (4H, m aromatics), 8.06 (1H, s,»£H). 10 Conpound 21-B:

N- 4- Cyanobenzyl - O net hyl - hydroxylamne H " NC Reduction of

4- cyanobenzal dehyde O net hyl oxime with sodium 15 cyanoborohydri de as
described in the preparation of conpound 3-B gave the title hydroxyl am ne
as a clear oil (75%yield). 'HNWVR 400 MHz (CDC13) 8 (ppm: 3.48 (3H, s,
OCH3), 4.09 (2H, s, NCH2), 7.48 (2H, m \ard)matics), 7.63 (2H, m
aromatics). The hydrochl oride salt s obtdaimed as a white solid: np 168 C
(dec.). Anal. calcd. for COHLON2O- C, 20 54.41; H, 5.58; N, 14.10.
Found: C, 54.44; H, 5.62; N, 1394 ~Conpound 21-C:

N- (4- Cyano- benzyl)-2-(2, 2-di net hyl -5-o0xo0- [1, 3]

di oxol an- 4-yl i dene) - N- met hoxy-acetam de O k- N 25 NC WO 03/ 049690

PCT/ US02/ 39092  RéhcReadkidayafbbenzaldehyde with methoxylamine

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

N- ( 4- cyAnoligrirpthlofidestshldsetiyatt oxijiegreparaiiordefscompeund inAtgaveghepar at i on

of conmpound 1-A gave the title amd s whjte ¢ tals 5 (99%yield): np
148- 145 oC tile Ajmeeibenaea eieo)id Bofarclbo TR ka5

mixture of E- and Z-isomers. THNMR 400 MHz (CDCls) 8 (ppm): (E-

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

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

O
H
NG

Reduction of 4-cyanobenzaldehyde O-methyloxime with sodium

15  cyanoborohydride 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, OCHzs), 4.09 (2H, s, NCHy), 7.48 (2H, m,
aromatics), 7.63 (2H, m, aromatics). The hydrochloride salt was obtained
as a white solid: mp 168 °C (dec.). Anal. calcd. for CoH10N20-HCI: 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

25



(CbC13) S (ppm: 1.75 (6H, s, CH3), 3.72 (3H, s, OCH3), 4.86 (2H, s, NCH2),
6.39 (1H, s, CH), 7.46 (2H, m aromatics), 7.63 (2H, m aromatics). Anal.
cal cd. fowOo@IOMLEEN205: C, 60.75; H 5.10; N, 8.86. Found: PCI/UG02/8092 H,
4.91; N, 8.78. 10 Conpound 21: 34

(4- Cyano- benzyl ) - met hoxy- car banoyl | - 2=hony- ‘acrylic acid ~O OH N' v CO2H
O NC 15 Saponification of N (4-cyano-benzyl)-2-(2,2-dinethyl-5-o0xo-

[ 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 (92%
yield): np 135-137 oC (dec.)(ethyl acetate-hexane). 1HNVR 400 MHz 20

SRRECTIRCRET e e PN N R
2%33%2 Négil\ﬁ]_:}@én%gwg@‘l Igg%cﬁlgﬁgb31%&_%}@-&1%&@%0)&1&1%&% ddderife8 N,
cetyl | (4TI uo Cheney | ) A Moky] aceit & aci 0. W 05 049680 PCT) US02 39092
74 O k5 N(B9% yielg): ropri48-149 oC (ethyl acetate—hexane). THNMR 400 MHz

(CDCls) & (ppm): 1.75 (6H, s, CHs), 3.72 (3H, s, OCHs), 4.86 (2H, s, NCH>),

6.39 (1H, s, CH), 7.46 (2H, m, aromatics), 7.63 (2H, m, aromatics). Anal.

caled. for CisH1sN20s: C, 60.75; H, 5.10; N, 8.86. Found: C, 60.60; H, 4.91;

N, 8.78.
10 .

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

acrylic acid

O OH
Q/\NMCOQH
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). 'HNMR 400 MHz

20 (CDCls) 8 (ppmy): 3.75 (3H, s, OCHs), 4.89 (2H, s, NCHo>), 6.58 (1H, s, CH),
7.43 (2H, m, aromatics), 7.66 (2H, m, aromatics). Anal. calcd. for
C13H12N20s: 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-Dimethvl-5-ox0-[1,3]-dioxolan-4-ylidene)-

acetyl]-(4-fluorobenzyl)-aminooxy]-acetic acid.




A solution [[2-(2,2-dinethyl -5-o0x0-[1, 3] -di oxol an-4-yl i dene)
acetyl]-(4-fluorobenzyl)-am nooxy]-acetic acid tert-butyl ester (0.60 g,
1.46 5 rwolop/ougsodi chl oromet hane (15 m) was treated at 2PCa@Saz/34092
trifluoroacetic acid (4 mM) and the resulting m xture was stirred for 2h.
Evaporation of the solvent in vacuo g%; 0.517 g (100%yield) of the title
material as a white solid. 1HNVR 400 (CDC13) 8 (ppm: 1.79 (6H, s,
CH3), 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). HRVMS (ES+) cal cul ated for
C16H1L7FNO7 [ M+H] +: 354.098905. Found: 354.098878. Conpound 22-B:

N- Di net hyl car banoyl net hoxy- 2- (2, 2- di net byl -G~ gxo0-

[ 1, 3] di oxol an-4-ylidene)-N-(4-fl ugro=benzyl)-acetamde 15 0 G- NF 1 / O
ON A solution [[2-(2,2-dinethy oxd¥ [ 173] -Yj oxol an- 4-yl i dene)
acetyl]-(4-fluorobenzyl)-amn acé¥4c acid (0.681 g, 1.93 mmol) in 20

di chl oronethane (20 mM) was treated at 22 Cwith oxalyl chloride (0.34 m,
3.9 mol) and a trace of N, N-di met hyl f@r n®hli de and the resulting m xture
was stirred for 1h. The sol vent and excess reagent were then evaporated in
vacuo. The residual material was dissolved in dry WO 03/ 049690

PCT/ US02/ 39092 iehl ey ] - i kse to a cold (O
0oC) sol ution of gg?l%?ﬁjga%eli Oﬂi}glgo%l%@ng%oﬁ?ﬁgﬁﬁ%ﬁrﬁlﬁne (0.25 m, (

3.2 mol ) iaetyl]-@hflas@iehbaamifobry]-2tetictaai reeabtitydrestarX0.60g, hdé di | ut ed
with ethyl acetate, washed with saturated sodi um bi carbonate and brine and
dried 5 mmol)in dichloromethane (15 ml) was treated at 22 °C with

trifluoroacetic 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

material as a white solid. THNMR 400 MHz (CDCls) 6 (ppm): 1.79 (6H, s,

CHs), 4.41 (2H, s, CHy), 4.88 (2H, s, CHb), 6.4 (1H, broad, CH), 7.09 (2H, m,

10  aromatics), 7.35 (2H, m, aromatics). HRMS (ES*) calculated for

C16H1i7FNO7 [M+H]*: 354.098905. Found: 354.098878.

Compound 22-B: N-Dimethylcarbamovylmethoxy-2-(2,2-dimethyl-5-oxo-

[1,3]dioxolan-4-ylidene)-N-(4-fluoro-benzyl)-acetamide

0 o

@)

0]
F O;\,}\,/

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 ml) was treated at 22 °C with oxalyl chloride (0.34
ml, 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



5 over anhydrous magnesi um sul phate. Evaporation of the solvent in vacuo
and crystallisation of the residue froma m xture of ethyl acetate and
hexane gawe 00/0®60 g (50% yield) of the title material as &CERISVZ3I®OL i d.
1HNMR 400 MHz (CDC13) 8 (ppm: 1.77 (6H, s, CHs), 2.91 (3H, s, CH3), 2.97
(3H s, GB), 4.53 (2H s, CH2), 4.935£2H s, CH2), 6.43 (1H s, CH, 7.03
10 (2H, m aromatics), 7.41 (2H, m aromatics). HRMS (ES+) cal cul ated for
C18H22FN206 [ MtH] +: 381.146190. Found: 381.146382. Conpound 22:

3-[ D net hyl car banoyl met hoxy- (4-fl uoro- benzyl )- carbanoyl ]-2=hydroxy-acrylic
acid 15 ~O dicldarpmethaned2¢imlpam) addedriropMige o goliddf °6f) solution of

gl;gl [nit gflc rbaﬁg %é?@ﬁﬁg‘} %@%@ﬂmgﬁﬁéﬁﬂ%ﬁﬁ%@aﬂ%bﬁb% g, 0.17

20 mmol in f.efr fur . O1:6.8r.1) | 0.34 m
(0.34 mol )&1g}%110?9%&%g}%61§b%2t e? ?P‘rrﬁ})uerﬁ%ﬁ%é%%ﬁ %@ﬂe%afsec}liq{eﬁl,ﬁtwgtr lact I on
mxture Wagettb divhdhed With Rafl¥alddiinhobicarimiate and belerat 8tet t h et hyl
acetate. The organic phase was washed with brine, dried (nagnesium

sul phat 8) @t aphydoows redgnesiviacandphérey Evapotasiani afrthefsohveat iresiadoal sol i d
froma 25 mxture of ethyl acetate and hexane gave 0.043 g (74% vyield) of

the title afst@yptlliadion affihe sesidine romp mMixgurexy eyl agegtrR 400 Mz
(VSO 46) Shon B e Mot 15692 RGl B HhAC KPa il dcrfife! form : 283
THNMR 400 MHz (CDCls) & (ppmy): 1.77 (6H, s, CHs), 2.91 (3H, s, CHz),
2.97 (3H, s, CHs), 4.53 (2H, s, CH>), 4.93 (2H, s, CH>), 6.43 (1H, s, CH), 7.03
10  (2H, m, aromatics), 7.41 (2H, m, aromatics). HRMS (ES+) calculated for
C1sH2FN20s [M+H]*: 381.146190. Found: 381.146382.

Compound 22: 3-[Dimethylcarbamoylmethoxy-(4-fluoro-benzyl)-

carbamoyl]-2-hydroxy-acrylic acid

15
O OH

Z > COoH

o
F O;\
Oll\l/

A solution of N-dimethylcarbamoylmethoxy-2-(2,2-dimethyl-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 ml (0.34
mmol) of 1 M aqueous lithium hydroxide. After 1 h, the reaction mixture
was acidified with 1IN 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 oC. THNMR 400 MHz (DMSO-ds) 6

(ppm); (mixture of enol and keto forms, 7:3); enol form : 2.83 (3H, s,



NCH3), 2.88 (3H, s, NCH3), 4.79 (2H, s, CH2), 4.94 (2H, s, CH2), 6.47 (1H,
s, CH), 7.18 (2H, m aromatics), 7.38 (2H, m aromatics), 13.2 (1H, broad,
OH), 13. WOIBlo4dspoad, OH). HRVS (ES+) cal cul ated for Cl5HP8FNBQE390pNMH-H| +:
341.114890. Found: 341.115095. 5 EXAMPLE 23 Conpound 23- A:

4- Acet am dobenzal dehyde O nmethyloxime ;4O |1~~\N H 10 Reaction 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).. 1HNVR indicated a 95:5 mxture of E- to Z-isoners.
1HNMR 400 MI(IﬁEZ;Ba)(SH, ¢,09e¥h), ¢7918H, §o@éh) 42941(9H 3H Ha), 6@A3}1H, 8. 96 (3H,

Ci—l) Conpougg%'Zé&g (2 r%‘%&é@éﬁ%&éﬁ%ﬂ ’@«ﬁ%‘% ng};ﬁ%iﬁﬁ@mg@m# kH 20’ H
Reduot on ofyef: #651(#E, APRENERIEVIR ALELIMGKT VU SRS

cyanobor ohy e as scri ara I"on o 3-B gave the
title hydr oml@g} mlalsmgg@\@@)ymaomljﬂg(@@% yield). 1HNI\/R 25 400 MHz (CDC13)
S (ppm: 2.16 (3H, s, CH3), 49 (3H, s, OCH3), 4.00 (2H, s, NCH2), 7.26

(1H, brdad s, NH), 7.29 (2H, m aromatics), 7.46 (2H, m WD 03/049690
PCT/ US02/ 39092 77 aromatics). The rxdr ochloride salt was obtained as a
white solid: np 186- EXAMPLE 23

Compound 23-A: 4-Acetamidobenzaldehyde O-methyloxime

)J\N

H

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 (CDCls) & (ppm): (E-
15 isomer) 2.19 (3H, s, CHs), 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\
RO

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, CHs), 3.49 (3H, s, OCHs), 4.00 (2H,
s, NCH>), 7.26 (1H, broad s, NH), 7.29 (2H, m, aromatics), 7.46 (2H, m,



188 C (dec.). Anal. calcd. for CloH14N202-HCl1- H20: C, 50.87; H, 6.66; N,
11.87. Found: C, 50.77; H 6.44; N, 12.16. 5 Conpound 23-C

N- ( 4- Acetwbagiomsobenzyl ) - 2- (2, 2- di et hyl - 5- oxo-[ 1, 31- PCT/US02/39092

di oxol an- 4-yl i dene) - N- met hoxy-acetamde O O O Nont \\ ' Qo, AN H 10
Reaction of (2, 2-dinethyl-5-o0xo0-[1, 3] dioxol an-4-ylidene)-acetyl chloride
with N-(4-acetam dobenzyl)-O net hyl - hydroxyl am ne as described in the
preparation of conmpound 1- A gave the title amde as white crystals (92%
yield): nmp 212-215 oC (dec.) (dichl or onet hane- hexane). 1HNVR 400 MHz
(CDC13) 8 (pratics).73he bpdrachloyigy salp wes qbtsined as pswhbkgsolid: w1p 1881, s,

"y Z‘J?éﬁﬁ?ﬁ%ﬁ% lpggled ok EstiaNaEHG e Rager. BBy 67 1)

5 86 N, 7. 94,87 FPoR[d: @56577@642'1 N, 1886, N 8. 51. Conpound 23:

3-[(4- Acetyl am no- benzyl) - nét Hoxy-carbanp, |y 1=2- 20 hydroxy-acrylic acid
OOH O N v CO2H H WD 03/049690 PCT/ US02/ 39092 78 Saponification of

N-

(4-acetyl am no- beﬁg)(hZ(ZZdlnethl-So

[ 1, 3] - di DxoCemppund N-(4-fveetylamping: bengyila-(32- disrethybExor 1i3ke
preparation of , .material as white crystals (83%
yield) : nmpdZeas UGG INVR 400 MHz (DMBO-d6) S

0]
0 /©/\'[\] = S
N O—
H
10 Reaction of (2,2-dimethyl-5-oxo0-[1,3]dioxolan-4-ylidene)-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 oC (dec.) (dichloromethane-
hexane). THNMR 400 MHz (CDCls) 6 (ppm): 1.73 (6H, s, CHz), 2.16 (3H, s,

15 CHs), 3.67 (3H, s, OCHs), 4.78 (2H, s, NCHD>), 6.39 (1H, s, CH), 7.32 (3H, m,
aromatics and NH), 7.45 (2H, m, aromatics). Anal. calcd. for Ci17H0N204:
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-

20 hydroxy-acrvlic acid

O OH

o) rI\l/U\/\COQH
)J\ O—

N
H



5 (ppm: mxture of rotanmers and keto-enol isoners; 2.02 (3H, s, CH3), 3.71
(3H, s, OCH3), 4.8 (2H, s, NCH2), 6.30 (1H, s, CH, 7.2 (2H, m aronmatics),
7.52 (2H,woo3auwpmt i cs), 9.93 (OH). Anal. calcd. for Cl4HPENAGE2/39092 54. 54;
H 5.23; N, 9.09. Found: C, 54.06; H, 5.57; N, 8.39. 10 EXAMPLE 24 Conpound
24: 3-f Car boxynmet hoxy- (4-fl uoro-benzyfg-carbano ||-2- hydroxy-acrylic acid
O~~0H N'~v "CO2H OF 0 OH 15 A solution of

[[2-(2, 2-di net hyl -5-0x0-[1, 3] -di oxol an- 4- yIidene)

acetyl]-(4- fluorobenzyl) am nooxy] -acetic acid 0.56 mmol) in

t et r ahydr of uran S@pomﬁ)cata.an orfﬂ\&é%@aetaiarmr@-mrtzm)12-(z2 %1d11(1‘lfﬂ?}’1n579¥9 of 1 M

wtn N hy SRR Rl eR SRR ke SRR CtH PR S The or gani ¢ 20

| ayer was t orated in
vanao. Oy SRR SBE Y B0 NTENE RS ﬁ?&‘*@ﬁ%@ﬁﬁ?’;ﬁ PRy
acetat e anﬁn&l@ﬁﬂ?%@@i&@% [ 4cttaty). eu.mmvm A0BNIHE (mmmxdgysal as a
white soli 5-138 400 MHz (DVMSO d6) S ( QER-IQ)Q m xt ure of

enol ang keﬁppnf)onrmstur@oﬁl)qtamm and keto-an@S3sqraets; 8, OZ@H) S 725 (2H, s,
CH2 6. 51 7 2H, ti ,
13. )17 (1H, ( &cpcﬁsw 4. SA%I s, fe&ﬁé@%ﬁ Q%%a IP%%%@?Z Qg Iékgaré’élr‘gﬁ% ) g.rrgal; Cil)
4.47. Fou n(} 52C(‘21-f' m, a bma”tlcg), %% (l\&)HZB %znalyglgé/ f84&§4%16ﬁ%6-@%-\% 092 79

EXAMPLE 25
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-

hydroxy-acrylic acid

O OH

/©/\N)J\/KCOQH
GRSt
O OH

15 A solution of [[2-(2,2-dimethyl-5-0oxo0-[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 as a
white solid: mp 135-138 °C. THNMR 400 MHz (DMSO-d¢) 8 (ppm):
(mixture of enol and keto forms, 7:3) ; enol form: 4.65 (2H, s, CH>), 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. calcd for Ci13sH12ENOy7: C, 49.85;
H, 3.86; N, 4.47. Found: C, 49.83; H, 3.90; N, 4.37.



Compound 25- A: 4- Met hyl - benzal dehyde O-nethyl -oxine 5 Reaction of
4- met hyl benzal dehyde wi th net hoxyl am ne hydrochl oride as described in the
pr epar at iwp 3fo4onpound 3- A gave the title oxime as a cl eam/us02/39095%
yield), bp 80 - 85 oC/4 torr (bulb to bulb 10 distillation, air bath
tenperature). HPLC indicated a 94:6 mpaure of E- and Z-isoners. 1HNWVR 400
MHz (CDC13) 6 (ppm : (E-isoner) 2.39 (3H, s, CH3), 3.99 (3H, s, OCH3),
7.2 (2H, d, j = 8.1 Hz, aromatics), 7.5 (2H, d, f = 8.1 Hz, aronmatics),
8.07 (1H, s, CH. 15 Conmpound 25-B: O Met hyl - N- (4- net hyl - bent
| r)-hydroxylamne N O- H Reduction of 4-nethyl benzal dehyde O- net hyl oxi ne
with sodium 20 cyanoborohydride rHAed in the preparation of
conpound 3-B gave the title hydr%@nﬁ%s a clear oil (76%yield): bp
70-80 oC / Gompaird 23-bukiMedybbeRzaldehiy ik B-1thyRBbtinRat h tenperature).
1HNVR 400 MHz (CDC13) 8 (ppnj: 2.36 (3H, s, CHs), 3.54 (3H, s, OCH3), 4.04
(2H, s, NCH2), 5.7 (broad, NH), 7.17 (2H, d, j = 8.1 Hz, aronmatics), 7.26
(2H, d, j = 8.1 Hz, 25 aromatics). The hydrochl oride salt was obtained as a
white solid: np 162- 164 0C. Anal. N-or~ COHL3NO-HC : C, 57.60; H,
7.51; N,_ 7.46. Found: C, 57.87; 45; N, 7.25. WD 03/049690
PCT/ USOP/ 39092 80 Conpound 25-C7
2- (2, 2- D net hyl - 5- oxo-[ 1, 3] di oxol an-4-ylidene)-N
met hoxy- N- (4- net hyl - benzyl )-acetamide ' O ( DO N

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 °C/4 torr (bulb to bulb

10 distillation, air bath temperature). HPLC indicated a 94:6 mixture of E-
and Z-isomers. lTHNMR 400 MHz (CDCls) § (ppm) : (E-isomer) 2.39 (3H, s,
CHz), 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-methyl-benzyl)-hydroxylamine

NO~
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 MHz (CDCls)
d (ppm): 2.36 (3H, s, CHs), 3.54 (3H, s, OCHs), 4.04 (2H, s, NCHb), 5.7
(broad, NH), 7.17 (2H, d, ] = 8.1 Hz, aromatics), 7.26 (2H,d,J=8.1Hz,

25  aromatics). The hydrochloride salt was obtained as a white solid: mp 162-
164 °C. Anal. caled for CoH1sNO-HCI: C, 57.60; H, 7.51; N, 7.46. Found: C,
57.87; H,7.45; N, 7.25.



5 Reaction of (2,2-dinethyl-5-0xo0-[1, 3]dioxol an-4-ylidene)-acetyl chloride
with N (4-nethyl benzyl)-0O nethyl - hydroxyl am ne as described in the

pr epar at iwo 0afo4ompound 1- A gave the title am de as whitePCmEsVab®92 ( 78%
yield): np 108-110 C (ethyl acetate-hexane). |IHNVR 400 MHz 10 (CDCl13) 6
(ppm: 1.92 (6H, s, CHs), 2.5 (3H, s,8OCHs) 3.84 (3H, s, OCH3), 4.97 (2H,
S, NCHZ) 6.57 (1H, s, CH), 7.31 (2H, = 8.1 Hz, aromatics), 7.42 (2H,
d, | 8.1 Hz, aromatics). Anal. calcd for 016H19NC13 C, 62.94; H, 6.27;
N, 4. 59 Found C, 63.14; H, 5.93; N, 4.34. Conpound 25:

2- Hydr oxy- GoﬁﬂthquBKA2mmzﬂmHmﬁgzihmﬁgﬁbﬁhhgﬁigﬁﬂﬁdﬂkﬂﬁtﬁhcid O POCH
CO2H O~ Saponification of 2-(2,2-dinethyl-5-o0xo0-[1, 3]dioxolan-4-ylidene)-N
20 net hoxymmX“N'%rmﬂhﬁmeViyﬁ%m as described in the preparation

of conmpound 1 gave the title material as a white solid (95%yield): np

108- 111 OC (dec) (ethyl acetate- hexane) 1HNWVR 400 MHz (CDC13) 6 (ppm :
2.37 (3H, s, CH3), 3.72 (3H, s, 4.83 H s, NCH2), 6.59 (1H, s,
CH), 7.18 (2H, d, j = 8.1 Hz, arorratlcs é@/(ZH d j =8.1 Hz, WO

03/ 049690 PCT/ USOZ/ 39092 81 ar omatl cs) A aI O cal cd for ClBHlSNQS: C,

58.86; H, 5.70; N, 5.28. Found: 587667 HX\5.71; N, 5.23. EXAMPLE 26 5
Conmpound 26- A: 4- Fl uor o- 3- net hy nzg dehydeOO rret hyl -oxi me F Reacti on of
4-f | uoro- 3- et hyl - benzal dehydé h methoxyl amine 10 hydrochl ori de as

descri b@d in the preparation of corrpound 3- A gave the

Reaction of (2,2-dimethyl-5-ox0-[1,3]dioxolan-4-ylidene)-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). THNMR 400 MHz

10  (CDCls) § (ppm): 1.92 (6H, s, CHs), 2.5 (3H, s, CHs), 3.84 (3H, 5, OCHs),
4.97 (2H, s, NCH>), 6.57 (1H, s, CH), 7.31 (2H, d, ] = 8.1 Hz, aromatics),
7.42 (2H, d, ] = 8.1 Hz, aromatics). Anal. caled for C1¢H1oNOs: 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 acrylicacid

O OH
Ko
O\

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 (95% yield): mp
108-111 °C (dec)(ethy! acetate-hexane). tHNMR 400 MHz (CDCls) &
(ppm) : 2.37 (3H, s, CH3), 3.72 (3H, s, OCHs), 4.83 (2H, s, NCHby), 6.59 (1H,
s, CH), 7.18 (2H, d, ] = 8.1 Hz, aromatics), 7.25 (2H, d, ] = 8.1 Hz,



title oxinme ether as a clear oil after chromatography on silica gel
(elution hexane-ethyl acetate 8:2) (100%yield).1HNVR indicated a 9:1

m xture oWO 0B04®me@ Z-i soners. 1HNVR 400 MHz (CDCl 3) 8 (pp®CI/USR/B®OITEr)
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 arongtic), 8.0 (1H s, CH. Conpound
26-B: N-(4-Fl uoro-3-nethyl -benzyl)-0O nethyl -hydroxylam ne N 20 Reduction
of 4-fluoro-3-nethyl -benzal dehyde 0-net hyl oxine with sodium

cyanobor ohydri de as described in the preparation of conpound 3-B gave the
title hydrorydraaticse Asalacalbédor CilH1sNOsrC . 8mdd,dgftaphyb.2%h Fowindi ca gel
(elution hexane-eé%él aigta%e X 2%) (94% vyield). '"HNWVR 400 MHz 25 (CDCl1l3) 6
(ppm : 2.27 (3HCBES% 5év-|§$ 5%.50 (3H, s, OCH3), 3.97 (2H, broad s,
NCH2), 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: WO

03/ 049690 PCT/ US02/ 39092 82 mp 16X QMPIAm® . cal cd for COHL2FNO HCLl: C,
52.56; H, 6.37; N, 6.81. Found: C 5Z2.80; H 6.33; N, 6.70. Conpound 26-C:
2- (2, 2- B netophpdak26JAt 43 ldboo-8Hantdd-pensddehvde Odmefhyl-oxime

Fl uor o- 3- net hyl - benzyl ) - N- net hoxy-acetamde 0 O- Ni F 1 / Ol~1 O Reaction
of (2,2-dinethyl-5-o0xo0-[1, 3]di oxolan-4-ylidene)-acetyl 10 chloride with

N-(4-fluoro-3-nethyl-benzyl)-O net hyl - hydr exyl am ne as described in the
preparation of conpound 1-A gavWNa am de as
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). 'THNMR indicated a 9:1 mixture of
E- and Z-isomers. THHNMR 400 MHz (CDCls) § (ppm): (E-isomer) 2.29 (3H,
broad s, CHzs), 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-Fluoro-3-methyl-benzyl)-O-methyl-hydroxylamine

N
H
F

Reduction of 4-fluoro-3-methyl-benzaldehyde O-methyloxime with

20

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 MHz
25 (CDCls) 8 (ppm) : 2.27 (3H, broad s, CHz), 3.50 (3H, s, OCHz), 3.97 (2H,
broad s, NCH3), 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:



white crystals (95%vyield): np 107-108 C (ethyl acetate-hexane). 1HNVR 400
MHz (CDC13) S (ppm: 1.75 (6H, s, CH3), 2.26 (3H, broad s, CH3), 3.69 (3H,
s, OCH3) ,w0.03/4962H, s, NCH2), 6.39 (1H, s, CH), 6.95 (1H, par/tzmowsmb2c), 15
7.13-7.19 (2H, m aromatics). Anal. calcd for CL6HI8FNO5: C, 59.43; H,
5.61; N, 4.33. Found: C, 59.24; H, 5g47; N 4.29. Conmpound 26:

3-[ (4- Fl uor o- 3- meth, 1, |~yl)-nethoxy-carbanmp 1 -2- hydroxy-acrylic acid 20
O ~~OH N'kv "CO2H , ~ OF 11-1 Saponification of

2- (2, 2-di net hyl - 5- oxo- £ 3] di oxol an- 4-yl i dene) -
(4-f 1 uor o- InPekERYC- BavakehlcdNoms bR NEEHCAHE %@Iﬂés?c%,ul\béﬁl n the 25

preparatio Y title mterial as white crystals (96% WO
03/ 049690 3&9@%&@9‘2‘16% Sﬁ%%) mp 120-122 oC (et hyl acet at e- hexane).
1HNVR 400 MHz (CDC13) 8 (ppm: 2.27 (3H, broad s, CH3), 3.71 (3H, s,

OCH3), 4.77 (2H, s, NCH2), 6.56 (1H, s, CH), 6.97 (1H m aromatic), 7.1 -

7.15 (2H, nCompeimd 260 2-BNADiméRyL8-0xer[1Gl13idkdNGb ylideneSN-@2; H 4. 98;
N, 4.94. Found: C, 55.06; H 4.91;,"5 N, 4.83. EXAMPLE 27 Conpound 27-A:
3- Fl uor 6- 4-FebphyB-hethwhbeetylidN-Gretbokylaceteinmide F | \ NO 10 Reaction of
3-fluoro-4-nethyl -benzal dehyde wi th net hoxyl am ne hydrochl oride as
described in the preparation of conpound 3-A gave the

0 o

0]

F O

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) é (ppm): 1.75 (6H, s, CHs), 2.26 (3H, broad s, CHs), 3.69
(3H, s, OCHas), 4.75 (2H, s, NCH3), 6.39 (1H, s, CH), 6.95 (1H, m, aromatic),

15  7.13-7.19 (2H, m, aromatics). Anal. calcd for C16HisFNOs: 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-methvl-benzyl)-methoxy-carbamovyl]-2-

hydroxy-acrylic acid

20
O OH

@ANMC%H
F RN

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%



title oxine ether as a clear oil (94%yield). 1HNVR i ndicated a 9:1 m xture
15 of E- and Z-isoners. 'HNVR 400 MHz (CDC13) 8 (ppm: (E-isoner) 2.28
(3H, broawox3o@a3), 3.97 (3H, s, OCH3), 7.15 - 7.29 (3H, ®PCTArSOBUPLS) ,
7.99 (1H, s, CH). Conpound 27-B:

N- (3- Fl uor o- 4- et hyl - benzyl ) - O- et hyl gaydroxylamine 20 F NO H Reduction
of 3-fluoro-4-nethyl-benzal dehyde O-net hyl oxi ne with sodi um

cyanobor ohydri de as described in the preparation of conpound 25 3-B gave

the title hydroxylamne as a clear oil after chronatogkdb%he/ on S|I|ca gel
(el ution hexighd: arthi20- we?%(eéhﬂ acgjateSrErapek AN NIEMOR I3} &DC13) 8

ND) . & 7 XRPIR: 2ot Shegd o £ g, s 6 %iﬁggﬁﬁs@@%voé%igeéb
2s & white Gl a%(wﬁ?ﬁ%”%ﬁéﬁr?aﬂ“ P TOR SRR AR 150 a6

H 6.37; N cdiedlor cfmm\rog C535. B8 HH.986 NU.INFoRndSC, 55.06Hpupt; 27- C

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

f 1 uor o- 4 melNh¢83benzyl ) - N- met hoxy-acetanide O O-< O \\ N 10 Reaction of
(2, 2-di net hyl - 5- oxo-[ 1, 3] di oxol an-4-ylidene)-acetyl <chloride with

N- (3-fl uoro-4-net hyl - benzyl ) - O net hyl - hydr oxyl am ne as described in the
preparation of conmpound 1-A gave E%Mﬁh@ﬁm de as

Compound 27-A: 3-Fluoro-4-methyl-benzaldehyde 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). 'THNMR indicated a 9:1 mixture

15  of E- and Z-isomers. tHNMR 400 MHz (CDCls) é (ppm): (E-isomer) 2.28
(3H, broad s, CHz), 3.97 (3H, s, OCHs), 7.15 - 7.29 (3H, m, aromatics), 7.99
(1H, s, CH).

Compound 27-B: N-(3-Fluoro-4-methyl-benzyl)-O-methyl-hydroxylamine

F N
H

Reduction of 3-fluoro-4-methyl-benzaldehyde O-methyloxime with

20

Ly

sodium cyanoborohydride as described in the preparation of compound
25  3-B gave the title hydroxylamine as a clear oil after chromatography on
silica gel (elution hexane—ethyl acetate 8 : 2) (57% yield). (HNMR 400
MHz (CDCls) & (ppm): 2.25 (3H, broad s, CHs), 3.50 (3H, s, OCHz), 3.99
(2H, broad s, NCHy), 5.71 (1H, broad, NH), 7.01 (2H, m, aromatics), 7.13



white crystals (100% yield): nmp 131 (err)C (ethyl acetate-hexane). 1HNWR
400 MHz (CDCI3) 8 (ppm: 1.75 (6H, s, CHs), 2.25 (3H, broad s, CHs), 3.69
(3H, 15 swoOGm690 4. 77 (2H, s, NCH2), 6.39 (1H, s, CH), 7PQISOB3IH, m
aromatics), 7.13 (1H, m aromatic). Anal. calcd for CL6H1I8FNO5: C, 59.43;
H 5.61; N, 4.33. Found: C, 59.51; H, 5.60; N, 4.24. Conpound 27:

3-[ (3- Fl uor o- 4- net hyl - benzyl ) - et hoxv-carbano |y 1=2- 20 hydroxy-acrylic
acid OO OH F N' v C02H Saponi fication of

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

(3-f1 uoro- én}ﬂiaanhqnommyme Ny deodhdorydesadt wisis tagedégérwbéqswlﬁit he

0 63/ 04065w HETTLERS Aglediiegdd &gﬁﬁ@%ﬁ%@g%&@wﬁ 3@?%%? exane) .
lHNNR 400 wa&%%%%é%ﬁﬁ 13 (gH CH;?aY 3 (2H, m 3ar70m(a?||_lcs;5: 7.16

(1H m arorratlc) Anal . calcd for C13H14FNCG6: C, 55.12; H, 4.98; N, 4.94.
Found C, 54.82; H 4.90; N 4. 80 S EXAMPLE 28 Corrpound 28- A

oy g i ylider@N-{3r Reacti on of
4 trifluoraonet hyI benzal dehyde Wi t h met hoxyl am ne hydr ochl oride as
descri bed g 5 Steutarl A€gave the title oxime ether as
a clear oil (100% vyi el d) 1HN|\/R i nd| cat ed a 9:1

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 (ethyl acetate-hexane). 'HNMR 400
MHz (CDCls) 8 (ppm): 1.75 (6H, s, CHs), 2.25 (3H, broad s, CHs), 3.69 (3H,

15 s, OCHs), 4.77 (2H, s, NCH>), 6.39 (1H, s, CH), 7.0-7.03 (2H, m, aromatics),
7.13 (1H, m, aromatic). Anal. caled for C16HisFNOs: 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 hydroxy-acrylic acid

Saponification of 2-(2,2-dimethyl-5-oxo-[1,3]dioxolan-4-ylidene)-N-
25  (3-fluoro-4-methyl-benzyl)-N-methoxy-acetamide as described in the

preparation of compound 1 gave the title material as white crystals (100%



m xture of E- and Z-isoners. 1HNMR 400 MHz (CDC13) 8 (ppm: (E 15 isoner)
4.00 (3H, s, OCH3), 7.62 (2H, m aromatics), 7.69 (2H m aronatics), 8.08
(1H, s, OMp.o3@wspound 28-B: O Methyl -N-(4-trifluoroneth PCT/US02/39092

| I -benzyl)-hydroxylamne N 01-1 20 F3C jo"~ Reduction

4-trifluoronethyl -benzal dehyde O-net hyd oxime of with sodium

cyanobor ohydri de as described in the %repar ation of conpound 3-B gave the
title hydroxylam ne as a clear oil (73%vyield).1HNVR 400 25 MHz (CDC13) 8
(ppm: 3.49 (3H, s, OCH3), 4.09 (2H, s, NCH2), 5.80 (1H, broad s, NH),
7.48 (2H, wieldy: o9 eG)(ethyl BethBherana)r GidMR 400 MHHe (Chds)achl ori de salt
was obtained as a white solid 132- 133 C. _Anal. WD 03/ 049690

PCT/ US02/ 3(1@1921 ): 28% Gl duords, @bﬁ&i@\@iﬂ@l OCELs) 447% @Hy, NCHo), 66 5. 80.

EOl(Jgdz 8 nszﬁ Cﬁo%) qzi‘?gl]l Mg%%@#ﬁgﬁgomahg) Anal. caled for
met hoxy- N (4 OF0 %@%{J]{d@%z '49%%{@@%@95@8%{ aNol N, k.86, O Reacti on

of (2, 2-di msl'?h oxo i 0X0 né) acetyl 10"chloride with
O net hyg - N- (4- tr| fl uor onet hyl - benzyl) - hydr oxyl amine as described in the
preparation of compound 1-A gave the title amde as white crystals (97%
yield): np 110 C (et hyI acet at e- NRXAMILE 28INVR 400 MHz (CDC13) 8 (ppm:

1.76 (6H, CHs) H : 2H 6 40 (1H, s,

10
Reaction of 4-trifluoromethylbenzaldehyde with methoxylamine
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) 6 (ppm): (E-
15  isomer ) 4.00 (3H, s, OCHzs), 7.62 (2H, m, aromatics), 7.69 (2H, m,
' aromatics), 8.08 (1H, s, CH).

Compound 28-B: O-Methyl-N-(4-trifluoromethyl-benzyl)-hydroxylamine

O~
H
FsC

Reduction 4-trifluoromethyl-benzaldehyde O-methyloxime of with

20

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 (CDCl3) 8 (ppm): 3.49 (3H, s, OCHs), 4.09 (2H, s, NCH>), 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 132-133 °C. Anal.



15 Anal. calcd for C16HI6F3NO5: C, 53.49; H, 4.49; N, 3.90. Found: C,
53.48; H, 4.53; N, 3.83. Conmpound 28:

2- Hydr oxywB-o3tehoxy- (4-tri fl uoroneth 1nzyl)- carbano, | ~pCrasars®I20 O ~CH
N'~v CO2H F3C O~ Saponification of

2- (2, 2-di net hyl - 5- oxo-[ 1, 3] di oxol an-4gyl 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% WO
03/ 049690 PCT/ US02/39092 87 yield): np 108-110 C (ethyl acetate-hexane).
1HNMVR 400 MatcdfaB«:’.lgBimIaNQ -bICh C, 34.74; XI3M59sN, 6@a3Foumd:d0, 442H; I, NCH2) ,
6.58 (1H, s, 7.45 (2H, m aromatics), 7.62 (2H, m aromatics). Anal.
calcd for Gi3hI9Fmeds: C,  48.91; H, 3.78; N, 4.38. Found: C, 48.96; H,
3.79; N, 4.29. 5 EXAWPLE 29 Conmpound 29-A:

4-Fl uoro-2-trifluoronethyl -benzal deh die 0- nethyloxime CF3 N.O- 10 F&

React | on 0f¢ @bl @Iz-ngli-mﬁ%%h%xegmg ﬂféﬁemezx-%ﬁenepg} hoxyl ani ne
hydr ochl ori crl reparatlion o oun -A gave the
title 0% manethasy-He4darifluessmeityl{R3%y)ialethmide5 1HNWVR i ndi cated a 92: 8
m xture of E- and Z-isoners. 1HNMR 400 MHz

(0]
FsC O\

Reaction of (2,2-dimethyl-5-oxo-[1,3]dioxolan-4-ylidene)-acetyl
10 chloride 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 °C (ethyl acetate-hexane). THNMR 400
MHz (CDCls) § (ppm): 1.76 (6H, s, CHs), 3.71 (3H, s, OCHa), 4.87 (2H, s,
NCHo>), 6.40 (1H, s, CH), 7.47 (2H, m, aromatics), 7.59 (2H, m, aromatics).

15  Anal. caled for Ci6Hi6FsNOs: 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)-

carbamovl}-acrylic acid

20
O OH

Oy s
FsC RN

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%



(cpc13) 6 (ppm: (E- isomer) 4.00 (3H, s, OCH3), 7.25 (1H, m aromatic),
7.37 (1H m aromatic), 8.08 (1H, m aromatic), 8.36 (1H, broad s, CH).
Conpound W0-0B/04949¢ 4- FI uor o- 2-tri fl uoronet hyl - benzyl ) - O netPlayiUSED 39092
hydroxyl amne CF3 N.O~ H F Reduction of
4-fluoro-2-trifluoronethyl-benzal dehygle 0- 25 nethyl oxi me with sodi um
cyanobor ohydri de as described in the preparation of compound 3-B gave the
title hydroxylam ne as a clear oil WD 03/049690 PCT/US02/ 39092 88 after
chromat ography on silica gel (elution hexane-ethyl acetate 8:2) (35%

Kfcalz ;j) . éH%l?&M%ﬂﬁﬂng&ﬁt}?l @p@tme—HhsxaBe)(léﬁ,\T R 400NEhZ (GDE1)@H, s,
, 5. , broad, ) S I.C),
aromat i c), (FPBW: %-141,?3% Srﬁ&hlﬁ)a ﬁﬁg.ééh% Iﬁgéﬁ&%b&é' égﬁ? 7\%/%@%’21 ained as 5

a white solid: 138+140 ! . cal .G 41.64; H,
3.88; N, 5?%9’“‘?0%%?8? 762 @%%‘@/éﬁ“@?@ﬁ%ﬁ%?%ﬁg%un 05,
f2|9- 2-(2, 2- @3{@&; by b-78: R @Al Falidiax alsags; 41,8l iod enen2dy- (4-
uoro-2-trifl Uor omref hyl - benzyl) - N-met hoxy-acetam de. 10 CF3 0 OA- N--\" \°
p;” 0 55 Reacthl (Izl?(?lf f I( 2, 2-di et hyl - 5- oxo-[ 1, 3] di oxol an- 4-yl i dene) - acet yl
chloride wt -fluoro-2-trifluoronethyl-benzyl)-O nethyl
EXAMPLE %9

Compound 29-A: 4-Fluoro-2-trifluoromethyl-benzaldehyde O-

methyloxime

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 IHNMR indicated a 92:8 mixture of E- and Z-isomers. THNMR 400 MHz
(CDCls) 8 (ppm): (E- isomer) 4.00 (3H, s, OCHs), 7.25 (1H, m, aromatic),
7.37 (1H, m, aromatic), 8.08 (1H, m, aromatic), 8.36 (1H, broad s, CH).

Compound 29-B: N-(4-Fluoro-2-trifluoromethyl-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



15 hydroxyl am ne as described in the preparati on of conmpound 1-A gave the
title amde as white crystals (98%yield): np 129-130 oC (ethyl acetate-
hexane ). WHNBPB49%0©® MHz (CDC13) 8 (PPM: 1.76 (6H, s, CH3) PC3/1692/88b2 s,
OCH3), 5.04 (2H, s, NCH2), 6.45 (1H, s, CH), 7.21 (1H, m aromatic), 7.37
(1H, m aromatic), 7.47 (1H m aromegg c). Anal. calcd for CL6HL5F4NCG: C
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 nethyloxine C \ \NO F
~ 25 WD 03/049690 PCT/ US02/ 39092 89 Reacti on of

2- chl or o- 4aftenchnrnetogaarlanga siliaes] @it esanaethyeetsta fal (39 as

2ol ear o Iy?qéﬂ%ﬁw?ﬁé@dlmﬁﬁ?@&? a5 e ) PR RE® T o
Z-isomners. (g;tz ﬁﬁ{ﬁ%i@(ﬁf@ m,(ﬁ.oh%[@rj 3§Eﬁq m(3H, s, OCH3),

6.99 (1H, m a?ématl aronati c m aromatic),

8.41 (1H srorehlic), @CBIF(QH)% ?dioﬁlatlc) The hydroch10r1de salt was obtamed as
N- ( 2- Chl or o- 4- f1'uor o- benzyl) - O et hyl - hydroxyl am ne 10 Cl N O HF
Reduct i &n afwmtebbbdnnp-]f%ulﬂt%’(béu@glcalﬂdyf@ HeE'NQ-Bilne, 4\1@41 Hsodi um

cyanobor ohydri de as descr,i he ) tion of conpound 15 3-B gave
the title MB&@WH@QSE %cfl‘géﬁr%@%%im@ chr omat ogr aphy on

Compound 29: 2-(2,2-Dimethyl-5-oxo0-[1,3]dioxolan-4-ylidene)-N-(4-

fluoro-2-trifluoromethyl-benzyl)-N-methoxy-acetamide.

CFs O oj(

10

Reaction of (2,2-dimethyl-5-oxo0-[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 ). ITHNMR 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 C1sHisEsNOs: C,

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-Chloro-4-fluoro-benzaldehyde O-methyloxime

F

25



silica gel (elution dichloronethane-ethyl acetate 95:5) (54%vyield). 1HNWR
400 MHz (CDCI 3) 8 (ppm: 3.55 (3H, s, OCH3), 4.16 (2H, s, NCH2), 6.99 (1H,
m ar onatwo)o3/0¥6d®d (1H, dd, f = 2.5 Hz and J = 8.6 Hz, ar ®CAS0Y/3909%. 41
(1H, dd, j = 6.0 Hz and J = 8.6 Hz, aromatic). The hydrochloride salt 20
was obtained as a white solid: np 159¢g5 Anal. calcd for C8HIC FNO- HO : C,
42.50; H, 4.46; N, 6.20. Found: C, 42.50; H, 4.36; N, 5.98. Conpound 30-C:
N- ( 2- Chl or 0- 4-fl uoro- benzyl ) -2-(2, 2-di met hyl -5-oxo0- [1, 31

di oxol an- 4-yl i dene) - N- met hoxy- acet am de 25 WO 03/ 049690 PCT/ US02/ 39092 90
Cl 00 -~ NF 6\ 0 Reaction of

(2, 2-di net hyl - 5- ] ol Ilden oride with

N- ( 2- chl or o- 4- flgéé)%{o%leo\:fzzd%@é 2%1%?}% @5‘;‘1}’ 1§h£em1 Y% Fbed in the
prepar at i onhgar&mmmw& destrigad n the %%Pdr@h@ﬁfbfié‘o o\aﬂutwa)o%ttﬁks (97%
yield): np 127-128 C (ethyl acetate- R ane 1HN 400

(ppm : 1. 76titflékixirse eibids hs a1t o@BQQB‘VcSy1eml-E-INl\/ﬂR915dl(c2idda91m@H21)e 6. 41
(1H, s, CH, 6.96 (1H m aromatic = 2.5 H and J 8.7
Hz, ar ofat | @fE- andg-isarmersg EINMR 01Mﬁ&z (&Hécb) @5%—1smm@0&ﬁ9uc) Anal .

Zallgd I\Iors ?1W%9&(1 melélLforgatlé 9 %2 (H—I m, aromatlgng 87 ( 52 49 H

ig g:l ['EEOChéMat{bfé HO[9, ge@_bl ) - met hoxy- car banoyl | - 2- hydroxy acryl ic acid

Compound 30-B: N-(2-Chloro-4-fluoro-benzyl)-O-methyl-hydroxylamine

10

Reduction of 2-chloro-4-fluoro-benzaldehyde O-methyloxime with

sodium cyanoborohydride as described in the preparation of compound

15 3-B gave the title hydroxylamine as a clear oil after chromatography on
silica gel (elution dichloromethane-ethyl acetate 95:5) (54% yield).
IHNMR 400 MHz (CDCls) 8 (ppm): 3.55 (3H, s, OCHs), 4.16 (2H, s, NCHb>),
6.99 (1H, m, aromatic), 7.15 (1H, dd, ] = 2.5 Hz and ] = 8.6 Hz, aromatic),
7.41 (1H, dd, ] = 6.0 Hz and ] = 8.6 Hz, aromatic). The hydrochloride salt

20  was obtained as a white solid: mp 159 °C. Anal. calcd for CsHyCIFNO-
HCI: C, 42.50; H, 4.46; N, 6.20. Found:  C, 42.50; H, 4.36; N, 5.98.

Compound 30-C: N-(2-Chloro-4-fluoro-benzyl)-2-(2,2-dimethyl-5-oxo-

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

25



/I~ N v CRH F & O Saponification of

N- (2-chl or o- 4-f | uor o- benzyl)-2-(2, 2-di net hyl - 5-

oxo-[ 1, 3]woosohwmme 4- yl i dene) - N- met hoxy- acet am de as descr iPogdiSon3dobe 20
preparation of conpound 1 gave the title material as white crystals (98%
yield): np 140-143 oC (ethyl acetateghexane). 1HNWMR 400 MHz (DMSO- d6) 8
(ppm: mxture of keto-enol forns 25775; enol: 3.72 (3H, s, OCH3), 4.96
(2H, s, NCH2), 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 OCH3), 3.98 (2H, s, W
03/ 049690 PCT/ US02/39092 91 CH2), 4.84 (2H,\s, CH2). Anal. calcd for
Cl12H11ClFNGB: C, 47.46; H, 3.65CIN, 4031.0 nd: C, 47.45; H, 3.61; N,
4.56. EXAMPLE 31 5 Conpound 31- A s - benzal dehyde O net hyl oxi ne
"1~O N 01-1 Reaction of 2-i spo ybenzal dehyde (Hach, Collect. Czech.
10 Commun., 23, 1958, 1902- 1969~ t Pwet hoxyl ami ne hydrochl oride as
described in the preparation of conpound 3-A gave the title oxinme ether as
a clear oil after chromatography on silica gel (elution hexane-ethyl
acetate 8:2) (96%yi el d%@éHNI\/R i ndi_cat ed 33(195: m X _Lér e of E-. and Z-

i somers. 1HNVR 4Beadfien olpeidmeshyhpeyco-11Gdioxelaré-yiidgaeraieiyy | = 15 6.1

750 (1H FhloBsHI Oy CRiobo g Byt Okt pnfing 8 TR T
8. ﬁ; d§ g)d)j;/l g%:cgg)ed {FORR Qusshr Rt o of Dol HAPI-AnOK the ik Am{dews h
white crystals (97% yield): mp 127-128 °C (ethyl acetate-hexane). tHNMR
400 MHz (CDCls) & (ppm): 1.76 (6H, s, CHs), 3.70 (3H, s, OCHs), 4.95 (2H,
s, NCHb,), 6.41 (1H, s, CH), 6.96 (1H, m , aromatic), 7.13 (1H, dd, ] = 2.5 Hz
and ] = 8.7 Hz, aromatic), 7.38 (1H, dd, J = 6.1 Hz and ] = 8.6 Hz,
10  aromatic). Anal. caled for CisHisCIFNOs: C, 52.41; H, 4.39; N, 4.07. Found:

C,52.49; H, 4.15; N, 3.76.

Compound 30: 3-[(2-Chloro-4-fluoro-benzyl)-methoxy-carbamoyl]-2-

hydroxy-acrylic acid

15

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
20 preparation of compound 1 gave the title material as white crystals (98%
yield): mp 140-143 °C (ethyl acetate-hexane). THNMR 400 MHz (DMSO-
de) 8 (ppm): mixture of keto-enol forms 25:75; enol: 3.72 (3H, s, OCHa),
4.96 (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 OCHs), 3.98 (2H, s,



20 '1~O N. O~ H Reduction of 2-isopropoxy-benzal dehyde O-net hyl oxine with
sodi um cyanobor ohydri de as described in the preparation of conpound 25 3-B
gave t he wptiBm4dsyadr oxyl ami ne as a clear oil after chronmat egrasahy3wnz WO

03/ 049690 PCT/ US02/ 39092 92 silica gel (elution hexane-ethyl acetate 8:2)
(83%yield). 1HNVR 400 Mz (CDC13) Sg{ppm: 1.35 (6H d, j = 6.1 Hz, CH3),
3.56 (3H, s, OCH3), 4.07 (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 aronatics).
The hydrochloride salt 5 was obtained as a white solid: np 90 oC. Anal.

cal cd for CHMZBORIC, CHg), Asal.@atcdHor C188nGAENGs0d, 4F-6¢0d:3.65; 6. 93; H,
7.64; N, 5.96 Conpound 31-C.

2- (2, 2- Di métdlyFosndye. #4431 HRLINA-20y| i dene) - N- ( 2-

i sopropoxy- benzyl ) - N net hoxy-acetamde 10 "~-OON'~OL / p\ 0 Reaction of
(2, 2-di net hyl - 5- oxo-[ 1, 3] di oxol an-4-ylidene)-acetyl <chloride with

N- (2-i sopropoxy-benzyl)-O net hyl -hydngryEa1 ne as 15 described in the
preparation of conpound 1-A gave The Tifle anmde as white crystals (93%

yi el d) : 5np Cdidpdend BC-A 2-lsdprapexwbentmddahede OthidtRyWGONe MHz (CDC13) S
(ppm: 1.34 (6H, d, j = 6.0 Hz, CH3),1.75 (6H, s, CHs), 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
C18H23NO6: C, 61.88; H, 6.64; N, .81. Found: C, 61.22; H, 6.33; N, 3.87.

o

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). lTHNMR indicated a 95:5 mixture of E- and Z-
isomers. THNMR 400 MHz (CDCls) 8 (ppm) : (E-isomer) 1.33 (6H, d, ] =

15 6.1 Hz, CHzs), 3.97 (3H, s, OCHs), 4.56 (1H, m, CH), 6.90 (2H, m,
aromatics), 7.30 (1H, m, aromatic), 7.79 (1H,dd, ] =2.0 Hzand ] = 7.6 Hz,
aromatic), 8.47 (1H, s, CH). |

Compound 31-B: N-(2-Isopropoxy-benzyl)-O-methyl-hydroxylamine

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



Compound 31: 2- Hydroxy- 3- E(2-isopropoxy-benzyl)-met hoxy-carbanoyl |- acrylic
acid )-~O0 OH N' v CO2H 251 i O- WD 03/049690 PCT/ US02/39092 93

Saponi f i capioa4who 2- (2, 2- di net hyl - 5- oxo-[ 1, 3] di oxol an- 4- yPCadarse)/39d92
(2-1sopropoxy-benzyl)-N met hoxy-acet am de as described in the preparation
of conpound 1 gave the title material ggs a white syrup (92% 5 yield). 1HNWVR
400 MHz (CDC3) 6 (PPM: 1.33 (6H, d, ] = 6.1 Hz, CHs) 3.69 (3H, s, OCH3),
4.60 (1H, m CH), 4.91 (2H, s, NCH2), 6.60 (1H, s, CH), 6.87-6.92 (2H m
aromatics), 7.21-7.28 (2H m aromatics). HRVS (MAB N2) cal culated for
C1l5H19NGC6 [ $ilita ggdelutivrpheankotihy] aghate B9l % Yl MR3400 Mibtound

4 car boxy beltaa BERYaRy 5L 55 (1T, Te sty S, 3 Ikl SrQF A 50 ) "wes

treated und ' [ t t ' 0 mml) and
4- di et hyl amg{g%‘?amﬁ’. ‘5?&1{1 : %h%gp§@}§%§ é’é\?&ﬁt@n%g %1xt ure was
stirred at 2%1ak, afr@Ena?t?csE 7. Xyeu (2H, hi/bhtehantd)THE Bydes@itetilarglt t he
reaction m xture was washed 20 successively with 5%citric acid, saturated
sodi um & cawheohtanemhds brwhite saidi rdp P8 dCokenl. aaleddoo (a1ldedNesHih sul phat e.

Evaporation of the_ solvent under reduced pressure_and chromat ography of
the resi dueCo? -U&ikl; 705316‘&4 6-@‘9596-?‘6%@ égﬁ@r{%iémf 208t at e, 95:5) yielded
2.43 g (34%yield) of

Compound 31-C: 2-(2,2-Dimethvyl-5-oxo-[1,3]dioxolan-4-ylidene)- N-(2-

isopropoxy-benzyl)-N-methoxy-acetamide

A
S

O ©

10

Reaction of (2,2-dimethyl-5-oxo-[1,3]dioxolan-4-ylidene)-acetyl
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 (ethyl acetate-hexane). THNMR 400
MHz (CDCls) 8 (ppm): 1.34 (6H, d, ] = 6.0 Hz, CHs), 1.75 (6H, s, CHa), 3.68
(3H, s, OCHa), 4.60 (1H, m, CH), 4.95 (2H, broad s, NCHp>), 6.44 (1H, s,
CH), 6.89 (2H, m, aromatics), 7.2-7.3 (2H, m, aromatics). Anal. calcd for
20  CisH2sNOe: 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)-methoxy-carbamoyl]-

acrylic acid

25 EN



the title ester as a white solid.1HNVR 400 MHz (CDC13) 6 (ppm: 1.61 25
(9H, s, t-Bu), 7.92 (2H, d, f = 8.3 Hz, aromatics), 8.13 (2H, d, J] = 8.3
Hz, ar omaDiosm®y9eod0. 09 (1H, s, CH). Conpound 32-B: PCT/US02/39092

4- ( Met hoxyi mi no-met hyl ) - benzoic acid tert-buty ester WO 03/ 049690

PCT/ US02/ 39092 94 >i O O Reaction obz4-fornyl-benzoic acid tert-butyl
ester with 5 nethoxyl am ne hydrochl 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 hexane-ethyl acetate, 96:4) (79%

yi el d). 1HNVR 400 MHz (CDC13) 8 (PPM: 1.60 (9H, s, t-Bu), 4.00 (3H, s,

OCH3), 7.62 (2H.d, j. =.8.0 0 i 7 d, i1 & Hz, 10
aromatics), 8. 08 P ?Hl,fmg:uo&%f Eg%ggﬂnﬁﬁ‘y§'§%%o'[l%d£g% 1an—4—§lhd'en%)&l-

4- ( Met hoxy gl 595 7 j hd- dt-¥licstissd A k1 o/ 0 15
Reducti on gf lgﬂilgg%ﬁ%%flﬁfl%@ﬁﬁé?%glk atlggﬁg%llgg a)ééiieg t}gér{c%-butyl ester with
sodi um cyaneepaehiparofdengsoudest gabedhe title heatpriaises atihite sykup¢@ifpound 3- B

gave the title hydroxylamne as a clear oil after chromatography on silica
gel (el G rielde ROV 430 Mide(@DE19:Appreste3d6hi é by 60 NRCEDD W ( CDCL3)
PPM: 1.5 \ -B 49 ! 4.0 CH2), 7.41
( 2|(;, (I;/:] | :9’%9 &Hies, 6%%@9)%{ &85 é_a? <m§%>f5@@ﬁﬁiﬁaﬂcs§ . The
by ARG RS 721t M gl ARRIS P 20l

N2) calculated for CisH1sNOg [M+]: 309.121238: found: 309.120947.

10 - EXAMPLE 32

Compound 32-A: 4-Formyl-benzoic acid tert-butyl ester

O

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 mmol) and 4-dimethylaminopyridine (1.28 g, 10.0
mmol) and the resulting mixture was stirred at 22 °C for 72 h. After
dilution with dichloromethane, the reaction mixturé 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 (CDCls) 6 (ppm): 1.61

25  (9H, s, 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-(Methoxyimino-methyl)-benzoic acid tert-butyl ester




5.12. Found: C, 56.90; H 7.27; N, 5.00. 25 WO 03/049690 PCT/ US02/39092 95
Compound 32-D:. 4-({[2-(2, 2- D net hyl - 5-oxo0-[ 1, 3] di oxol an-4-yl i dene) -

acet yl | - nwDlonys6aomi no) - net hyl ) - benzoic acid tent-butyl esPem/tGoD3909N 0 O~ 0
0 5 Reaction of (2,2-dinethyl-5-0xo0-[1, 3]dioxol an-4-ylidene)-acetyl
chloride with 4-(nmethoxyam no-nethyl)gpenzoic acid tert-butyl ester as
described in the preparation of conpound 1-A gave the title amde as white
crystals (93%yield): nmp 137-138 oC (dichl oronet hane- hexane). 10 1HNMR 400
MHz (CDC13) 8 (ppm) : 1.58 (9H, s, t-Bu), 1.76 (6H, s, CH3), 3.67 (3H s,
OCH3), 4.87 (2H, s, NCH2), 6.40 (1H, s, CH), 7.39 (2H d, j = 8.2 Hz,
aromatics), 7.95 (2H, d, j] = 8.2 Hz, aromi%s). Anal . cal cd for

C20H25NO7: C, 61.37; H, 6.44; N, 3.5 umgsC, 61.23; H, 6.25; N, 3.52.
15 Conmpound 32-E 4-({ [2-(2,2-Done 5-oxo0-[ 1, 3] di oxol an- 4-yl i dene) -
acetyl | - net hoxy- am no} - net hyl engoic acid 0 0* NHOI / O-0 O 20 A

sol ution of 4-({[2-(2,2-dinethyl-5C0x0-[1, 3] di oxol an-4-yl i dene) -

acetyl ] - nmet hoxy-am no}-net hyl)-benzoic acid tert-butyl ester (0.60 g, 1.53
mol ) in dichloromethane (25 mM) was treated at 22 Cwth

Reaction of 4-formyl-benzoic acid tert-butyl ester with
5 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,
OCHs), 7.62 (2H, d, ] = 8.0 Hz, aromatics), 7.97 (2H, d, ] = 8.0 Hz,
10  aromatics), 8.08 (1H, s, CH).

Compound 32-C: 4-(Methoxyamino-methyl)-benzoic acid tert-butyl ester

NN
0]

Reduction of 4-(methoxyimino-methyl)-benzoic acid tert-butyl

15

ester 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) (56%

20 yield). THNMR 400 MHz (CDCls) 6 (ppm): 1.59 (9H, s, t-Bu), 3.49 (3H, s,
OCHs), 4.09 (2H, s, NCH?2), 7.41 (2H, d, ] = 8.6 Hz, aromatics), 7.96 (2H, d,
] = 8.6 Hz, aromatics). The hydrochloride salt was obtained as a white
solid: mp 130-132 °C. Anal. calcd for C13H19NO3-HCI: C, 57.04; H,7.36; N,
5.12. Found: C, 56.90; H, 7.27; N, 5.00.

25



trifluoroacetic acid (6 mM) and the resulting m xture was stirred for 1h.
WO 03/ 049690 PCT/ US02/ 39092 96 Evaporation of the solvent in vacuo and
recryst alwoaaviwn of the solid residue gave 0.457 g (89%pyiraisd)/3wbh2 t he
title material as white crystals: rrp 217-219 oC (di chl oronet hane- hexane) .
1HNVR 400 MHz (DVBO-d6) 8 (ppm: 1.785(6H, s, CHs), 3.72 (2H, s, OCH3),

4.89 (2H, s, NCH2), 6.18 (1H, 5 s, , 7.39 (2H d, j = 8.3 Hz,
aromatics), 7.91 (2H, d, | 8.3 Hz, aronatlcs) 12.9 (1H, broad s, OH).
Anal . calcd for Cl6H17NO7: C 57.31; H 5.11, 4.18. Found: C, 57.33; H,

5.08; N, 4Q8snpounddird: ABQH 2- 112,2 Dlmethvl 5-oxo-[1 3]d10xolan-4—v11dene)—
( 3- Car boxy- 3- he h ll} Penzm c acid nethyl
ester ~O ~2CgiyAIrmethey>amingyy el ACICk ¢ !
4-({[2-(2, 2-di rrethyl 5 0XO- [1 3]d|oxolan 4 15
yl i dene)-acetyl]-net hoxy-am no}-net hyl)-benzoic acid as described in the
preparation of conpound 1 gave the title material _as a white solid (66%
yield); np 123-125 oC. 1HNVR 400 MHz (DVB@d6p-& (ppn) : m xture of enol and
keto forms, 7:3; enol form 375(3 ’97 (2H, s, NCH2), 6.34
(1H, s, CH, 7.4 (2H, d, j = 8.3 | arofatits) \ 7.92 (2H, d, j = 8.3 Hz,
20 aromatics), 13.2 (2H, br ket 0. form @.65 (3H, s, OCH3), 3.97
(2H, s, CH2), 4.87 (2H, s, NCH#). Anal. calcd for C13H13NO7-0.2 H2O C,
52.25; H, 4.52; N, 4.69. Found” C, 52.17; H, 4.42; N, 4.64. EXAMPLE 33 25
Corrpoung 33: 4-({ {2-(2, 2-Di net hyl -5-o0xo0-11, 3l di oxol an-4-yl i dene) -
acetyl | - net hoxy-am no} - net hyl ) - N- et hyl - benzam de.

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 1HNMR 400 MHz (CDCls) § (ppm) : 1.58 (9H, s, t-Bu), 1.76 (6H, s, CHa),
3.67 (3H, s, OCHs), 4.87 (2H, s, NCHy), 6.40 (1H, s, CH), 7.39 (2H, d, ] = 8.2
Hz, aromatics), 7.95 (2H, d, J = 8.2 Hz, aromatics). Anal. calcd for
Ca0H2sNO7: 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-oxo-[1,3]dioxolan-4-ylidene)-

acetyl]-methoxy-aminol-methyl)-benzoic acid

o o
@]

N)vl\\(
HO O O

20 A solution of 4-({[2-(2,2-dimethyl-5-0x0-[1,3]dioxolan-4-ylidene)-

acetyl]-methoxy-amino}-methyl)-benzoic acid tert-butyl ester (0.60 g, 1.53
mmol) in dichloromethane (25 ml) was treated at 22 °C with

trifluoroacetic acid (6 ml) and the resulting mixture was stirred for 1h.



WO 03/ 049690 PCT/US02/39092 97 OO~ HN-~~\\ | NO, 0O O A solution of
4- ({[2- (2, 2-di net hyl - 5- oxo-[ 1, 3] di oxol an-4-yl i dene) -

acet yl ] - nwOlonyseaomi no} - net hyl ) - benzoic acid (0.150 g, 0. 4Pcamso)/39002 5

di chl oronethane (2 mM) was treated at 22 oC with oxalyl chloride (0.08 m)
and a trace (capillary) of N N-dineth %formam de and the resulting mxture
was stirred for 2h. The solvent and excess reagent were evaporated in
vacuo and the residue was dissolved in dichloronmethane (2 m). This

sol ution was added dropwi se to a cold (5 oC) solution of 10 nethylam ne
(0.5 mmol , Evé@ﬁarﬁiioﬂfofﬁh&%lsﬁumiwnud and stargétablizationaf)thesadlid pyri di ne (0. 01
m) in dichl oromethane% 8&% After 1 h at 22 oC, t‘% reacail on m xture
was di| ut edresidue ga‘mﬂ‘l et /eylalék%@eéuk?c@gﬁrw&a? it crygtads: rmp

hydr ochl ori rat ed .sodi ym bi over
anhydr ous @Jﬁi@"&f‘gﬁﬁﬁﬁ% hanes 8’faaﬂe qwﬁ{ﬁ@g@%g@w(ﬁé 15 reduced
pressure an t | n ethyl
acetate and&g%g){ g@t@lﬂ]{ QF&% ?gﬁg@/ygfdglé dqgs%%jH%a( 38/2)§/|Gellg %Hof t he
title amg des agip 7v89i (RBI, SI0f Ecsakwyardiﬁ@n&ﬂ)wQﬂ%Dcuq)—ss(}mm. 69 (6H s,
CHs) , 277(3H d, j = 4.5 Hz, NCH3), 3.72 (2H, s

NCHZ) 6. 18arobhtics), 1219) (1Hy bsad g+ Apalzcaicé fetcleiimh&%n €s§37 337 9 (2H d,
j =20 8.2 aro CS), ( EXAMPLE 34 Conpound
34-A 3-(4- iﬂh&ﬂo%ﬂgr#ﬁwn%ﬁgé?éﬁaﬁéﬁg Igagégmst hyl oxi me 25 F WD 03/ 049690
PCT/ US02/ 39092

Compound 32: 4-{[(3-Carboxy-3-hydroxy-acryloyl)-methoxy-amino]-

10  methyll-benzoic acid methyl ester

O OH
Aoy
HO O

Saponification of 4-({[2-(2,2-dimethyl-5-oxo-[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-d¢) 8 (ppm):mixture of
enol and keto forms, 7:3; enol form, 3.75 (3H, s, OCHz), 4.97 (2H, s, NCHo),
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, OCHs), 3.97 (2H,
s, CHa), 4.87 (2H, s, NCHy). Anal. caled for C1sHisNO7-0.2 HoO: C, 52.25;
H, 4.52; N, 4.69. Found: C,52.17; H,4.42; N, 4.64.

EXAMPLE 33
25  Compound 33: 4-({[2-(2,2-Dimethyl-5-ox0-[1,3]dioxolan-4~ylidene)-

acetyll-methoxy-amino}-methyl)-N-methyl-benzamide.



98 Reaction of 3-(4-fluorophenyl)-propional dehyde (D ckinson, R P.; Dack,
K. N,; Steele, J.; Tute, M S. Bioorg. Med. Chem Lett., 6,14, 1996,
1691- 1696WowBkwenet hoxyl am ne hydrochl ori de as descri bed PRTIUS62/59092
preparation of conpound 3-A gave the title oxinme ether as a clear oil (97%
yield), bp 65-75 oC/ 1.5 torr (bulb &p bulb distillation, air bath ;
tenperature). IHNMR indicated a 6:4 m xture of E- and Z-isonmers. 1HNWVR 400
MHz (CDC13) 8 (ppm): 2.51 and 2.65 (2H, 2 m CH2), 2.8 (2H m CH2), 3.84
and 3.88 (3H, 2 s, OCH3), 6.67 (t, j 5.5 Hz, CH),7.0(2H,m10
aromatics), 7.16 (2H m aromatics), 7 40 (t, 4.2 Hz, CH). Conpound
34-B: N-43-(4-Fl uorophenyl) - propyII-Orret yIo h roxyl amne N 0~1 F 15
Reduction of 3-(4-fluorophenyl)- 1 O-nmethyl oxime wth sodium
cyanobor ohydri de as describedin par at i of conpound 3-B gave the
title hydroxylam ne as a cl C fterF~20 chromat ography on silica gel
and distillation in vacuo (75%yield): bp 70- 75 OC 0.7 torr (bulb to bulb
distillation, air bath tenperature). 1HNVR 400 M1z (CHClS) 8 (PPM: 1.85
(2H, m CH2), 2.68 (2H, t, j =7.9 Hz, CH2), 2.95 (2H, t, j = 7.1 Hz,
CH2), 3.56 (3H, s, OCH3), 5.58 (1H, broad, N 9 (2H I’OITB.tICS),
7.17 (2H, m ar dhEOIUESN, of’ﬁﬁé[%;l&régﬁﬁm}’ﬂéeo F?%Slaw é@flﬁ]%& as a white
solid: np 97- err [ 67; H, 6.88;
N, 6.38. Faﬁﬁﬁﬁo@eﬁ?ﬂﬁm@'%e%ﬁw%’li321%1%@50@9‘%8&19@%302/ 39092 99
Conpoung 34 G105 2AnP(TRINWas Freaxed bil2Bhdhanobadly ok RRNe0sN)3- ( 4-

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 sodium 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-de) 6 (ppm): 1.69
(6H, s, CHz), 2.77 (3H, d,] = 4.5 Hz, NCHs), 3.72 (2H, s, OCHs), 4.85 (2H, s,
NCHb,), 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 q, NH).

EXAMPLE 34

Compound 34-A: 3-(4-Fluorophenyl)-propionaldehyde O-methyloxime

F

25



fl uor o- phenpropyl ] - N-net hoxy-acetamde O O-\ NO F 5 Reaction of

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

N-[ 3- (4- fwoasoplsenyl ) - propyl ] - O et hyl - hydr oxyl ani ne as @®€3arsoba®9: n t he
preparation of conpound 1-A gave the title amde as white crystals (97%
yield): np 90-91 C (ethyl acetate-hexgge). 1HNVR 10 400 MHz (CDC13) 8
(ppm: 1.77 (6H, s, CH3),1.98 (2H, m CH2), 2.64 (2H, t, J =7.9 Hz, CH2),
3.71 (2H, t, j = 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
Cl7H20FNCB: C, 60.53; H, 5.98; N, 4.15. Found: C, 60.43; H, 5.99; N, 4.009.

nydroxy-acryli ¢ Beciongt i fictiBRR ) PRap Rl IR GRRE R R Y >
2- (2, 2-di mgphyl k0 I\‘PXS’te[eljef ﬂ P@X0t &N Bloorkl BRECHM. Lett., 6, 14, 1996,
[ 3- (4-f 1 uor o- phenyl§ = propyl ] - Nt met hoxy- cet am de as described in the

prepar at i oneei-1E96p Wit}dmbt}gmyéamh&eIﬁy’rdﬂoehlm*tdﬁasadiesaﬂbedhmdi@rystaI s (98%
yield): np 86 oC (d @)@ (et her-hexane) 1HNMR 400 VHz (CDC13 gcpp 25
2.0 (2H mprepmption @Fopzpeund 34A gave thetitle oxizye etheyas emartoﬂ ©7% 7.1 He,
WO 03/ 049690 P

eldﬂé F6845%R°7 5 torr (bulb to bulb distillation, air bath
temperature). ITHNMR indicated a 6:4 mixture of E- and Z-isomers.
THNMR 400 MHz (CDCls) 8 (ppm): 2.51 and 2.65 (2H, 2 m, CH?), 2.8 (2H,
m, CHy), 3.84 and 3.88 (3H, 2 s, OCHs), 6.67 (t,] = 5.5 Hz, CH), 7.0 H, m,

10  aromatics), 7.16 (2H, m, aromatics), 7.40 (t, ] = 4.2 Hz, CH).

Compound 34-B: N-[3-(4-Fluorophenyl)-propyl}-O-methyl-

hvdroxvlamine

N~
H
15 F

Reduction of 3-(4-fluorophenyl)-propionaldehyde O-methyloxime

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 vacuo (75% yield): bp 70—
75 °C /0.7 torr (bulb to bulb distillation, air bath temperature). tHNMR 400
MHz (CHCls) 8 (ppm): 1.85 (2H, m, CH>), 2.68 (2H, t,] = 7.9 Hz, CHa), 2.95
(2H, t,J = 7.1 Hz, CH>), 3.56 (3H, s, OCH3), 5.58 (1H, broad, NH), 6.99 (2H,
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-HCI:
C,54.67; H, 6.88; N, 6.38. Found: C,54.72; H, 6.71; N, 6.42.



100 NCH2), 3.75 (3H, s, OCH3), 6.57 (1H, s, CH, 7.0 (2H, m aromatics),
7.17 (2H, m aromatics). Anal. calcd for Cl4HL6FNO5: C, 56.56; H, 5.43; N,
4.71. Fowod3/0®69%6. 78; H, 5.49; N, 4.69. 5 EXAVPLE 35 Comwgaursd2/3®oA:

3-(3, 4-Dichl orophenyl ) - propi onal dehyde O nmethyloxinme CI NO ClI 10 Reaction
of 3-(3,4-dichl orophenyl)-propi onal defyyde (Heck, J. Amer. Chem Soc.,

90, 1968, 5526) w th net hoxyl am ne hydrochloride as described in the
preparation of conpound 3-A gave the title oxime ether as a clear oil (91%
yield), bp 80-90 oC/0.5 torr (buIb to bulb distillation, 15 air bath

ten-per at ur &omper '“L" 4 =Nig -»,!ujl!. 9 2 Om]'an— -!ﬁhdeﬁE) N T s. THNVR
400 MHz (CDC13 . 2 2,78 >m CH), 2.9 (2H, m CH),
3,96 and 4 160t e% sProylisN-meth {ami &.5 Hz, CH), 7.16-7.5 (3H m

aromatics and CH). 20 Corrpound 35 B

N-[ 3- (3, 4-Di chl oropheny) - propyl | - 0-net hyl - hydroxylamne . C H O- CI 25
Reducti on: of 3-(3, 4-di chl or ophenyl) - propi onalqci$€,yde 0- nethyloxinme with
sodi um cyanobor ohydri de as described in tbe aration of conpound 3-B
gave the title hydroxyl anine as_a gl ear W/ 049690 PCT/ US02/ 39092
101 after chromatography on sa gel B,t'nd i st\llation i,n vacuo (48%
yield): bp c O

\

5

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

10 400 MHz (CDCls) & (ppm): 1.77 (6H, s, CHz), 1.98 (2H, m, CHy), 2.64 (2H, t,

] =7.9 Hz, CHy), 3.71 (2H, t,] = 7.6 Hz, NCH3), 3.73 (3H, s, OCHs), 6.41
(1H, broad s, CH), 6.98 (2H, m, aromatics), 7.16 (2H, m, aromatics). Anal.
caled for Ci7H2FNOs: C, 60.53; H, 5.98; N, 4.15. Found: C, 60.43; H, 5.99;

N, 4.09.
15

Compound 34: 3-{[3-(4-Fluorophenyl)-propyll-methoxy-carbamoyl}-2-

hydroxy-acrylic acid

O OH
OAAM
F °~

20

Saponification of 2-(2,2-dimethyl-5-oxo-[1,3]dioxolan-4-ylidene)-N-
[3-(4-fluoro-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) 8 (ppm):

25 2.0 (2H,m, CHy),2.65(2H, t,] =7.8 Hz, CH), 3.72 (2H, t,] = 7.1 Hz,



75-80 OC/0.3 torr (bulb to bulb distillation, air bath tenperature). IHNWR
400 MHz (CHC13) 8 (ppm: 1.81 (2H m CH2), 2.63 (2H, t, j = 7.8 Hz, CH2),
2.90 (2H, WO 03j04¢697. 1 Hz, CH2), 3.52 (3H, s, OCH3), 5.55 (lrcaacso2fkdp2 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, j = 8.1 Hz, 1ggomati c). The hydrochl oride salt was
obtained as a white solid: np 81-83 . Anal . calcd for CloH13Cl12NO HCL:

C, 44.39; H 5.22; N, 5.18. Found: C, 44.57; H, 5.05; N, 5.18. 10 Conpound
35-C. N-[3-(3,4-Di chloro-phenyl)-propyll-2-(2, 2-di met hyl - 5-

oxo- [ 1, 3| diNiXidb)aB.78 (3]} sénells ﬁcﬁcy&wﬁbﬁt %(Edlm@l‘@rpatlgs) Gl715 Reaction

oG2S oo L e an e, aceiit o ghherage ih

t he prepar t| ve the title amde as white crystals
(95% vyi el d% “H‘B @&W%Cg%’ethy éacet ate- hexane).1HNMR 400 MHz (CDCl3) 6

(ppm: 1.91 (6H, s, 2.13 (2H, 20 m CH2), 2.77 (2H, t, j = 7.9 Hz,
CH2), 3.86 (2H, t, |j = 7 0 Hz, NCH2), 3.88 (3H, s, OCH3), 6.54 (1H, broad
s, CH),57.2 (H broad dd, arorratlméNYPMBfC% (1H, broad d, j = 2 Hz;
aromatic), .. )

C17H19C1 2 NGompgoumb3%ds: 33 4Dichloxgpheny)-progionaldenydeCsg. 1 5. 08; N,
3.50. 25 Conppund. 35: 3 {

[3-(3, 4-Di ]@éﬁgﬁ | )-propy_| | - met hoxy- car banoyl | - 2- hydroxy-acrylic acid
WO 03/ 049690 PCT/ US02/39092 102 O OH

Cl

Reaction of 3-(3,4-dichlorophenyl)-propionaldehyde (Heck, J.

10

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 clear oil (91% yield), bp 80-90 °C/0.5 torr ( bulb to bulb distillation,

15  air bath temperature ). ITHNMR indicated a 55:45 mixture of E- and Z-
isomers. THNMR 400 MHz (CDCls) § (ppm): 2.63 and 2.76 (2H, 2 m, CHa),
2.9 (2H, m, CHy), 3.96 and 4.01 (3H, 2 s, OCHs), 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)-propyl]-O-methyl-

hydroxylamine .

cl O~
j@/\/\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



G N ":::~/ 1C2H C Saponification of

N-[ 3- (3, 4-di chl oro- phenyl) - propyl ]-2-(2, 2-

di et hyl -Womg049629 3] di oxol an- 4-yl i dene) - N- met hoxy- acet am @®€Tas0H3Wexscri bed

in the preparation of conmpound 1 gave the title material as white crystals
(97% yield): np 106 oC (dec) (ethyl aicgﬁt at e- hexane). 1HNWR 400 MHz (CDC13)

6 (ppm: 1.97 (2H, m CH2), 2.61 (2H, j = 7.7 Hz, CH2), 3.71 (2H, t, j
= 6.9 Hz, NCH2), 3.73 (3H, s, OCH3), 6 54 (1H, s, CH), 7.03 (1H, dd, j =
2.0 Hz and j =8.24 Hz, aromatic), 7.28 (1H, d, j = 2.0 10 Hz aromatlc)

7.35 (1H, dfter chr@naibgkphysom siich gel am@aillstﬂhaéloc\dnfvéwo (@ﬁ%m@@z
48.29; H, 4. 34:

Compound” 38580 (8/a 3t ibabdany Kisiindiin ﬁad%l%‘tl%ﬁ'ﬁagua% IR LE53Sut y
ﬁ;fjregx;cl:: am‘ﬁgM% @E‘?ﬁpiftl Ogéqil él}?imrgdégfﬁpr eac | érﬁe ?%Q[t{gr?f%ht

br ombacet ating. fo 7RMAEKTMEE3THTBHEL, OCHNS.HBroRsaEDer ol of the

prepar ation of *conpound 6-A gave the title oxime et her as a clear oil

af ter cBronatyddapky.0HzandiJcas. 1@& a(remﬁtlca),ﬁm(dlﬁi broagdthanenhtirhne 1 : 1)
(94% yield). IHNVR 400 MHz (CDC13 i\y 1.52 (9H, s, t-Bu), 4.63 (2H,
s, OCH2), 7.3(1HM,] droBleﬁarcgnm)e)@h@ doocheride st Mrsodpaingg s and J =

8.6 1. ar OBl i §1 6 S, G B AR i & ddat Al I -

[ (3. 4- D chhaneheIR Yo Al 0Bk TA0Sb5AEIE tert-butyl 5 ester

10  Compound 35-C: N-[3-(3,4-Dichloro-phenvl)-propyl]-2-(2,2-dimethyl-5-

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

0
(6]
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) 8 (ppm): 1.91 (6H, s, CHs), 2.13 (2H,

20 m,CHb),2.77 (2H,t,J =7.9 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, ] = 2 Hz, aromatic), 7.50 (1H, d, ] = 8.1 Hz, aromatic). Anal.
caled for CiHisCNOs: C, 52.59; H, 4.93; N, 3.61. Found: C, 52.68; H, 5.08;
N, 3.50.

25 4
Compound 35: 3-{[3-(3,4-Dichlorophenyl)-propyl]-methoxy-carbamoyl}-2-

hydroxv-acrylic acid




0lj< C NOO CL IIl;-1 H Reduction of

(3, 4-di chl orobenzyl i deneam nooxy)-acetic acid tert- 10 butyl ester as
descri bedworsiiesopr epar ati on of conpound 3-B gave the titPeT/Usprs®ay| am ne
as a clear oil (50%yield). 1HNVR 400 Mz (C6D6) 8 (ppm: 1.4 (9H, s,
t-Bu), 3.6 (2H, broad s, NCH2), 4.1 (@& s, OCH2), 6.35 (1H broad, NH),
6.75 (1H, dd, j = 2.0 Hz and J = 8.1 Hz, aromatic), 7.07 (1H, d, j = 8.1
Hz, aromatic), 7.24 (H, d, ] = 2.0 Hz, aromatic) 15 Conmpound 36: |

(3, 4-Di chl orobenzyl ) -[2-(2, 2- di net hyl - 5- oxo-[ 1, 31-

di oxol an-4-yl i dene)-acetyl|-am nooxy} ace |c%| d tert-butyl ester 0 O- C
Neu C 011~11 iOO 10 O Reg )

(2, 2-di net hyl - 5- oxo-[ 1, 3] di ox ) - 4- yI i gene) - acet?‘yl chloride with

[ N-(3, 4-di chl orobenzyl ) am -acetic acid tert-butyl ester as described
in the preparation of conmpound 1-A gave the title amde as white crystals
(49% vyield): np 127-129 C (ethyl acetate-hexane). W 03/049690

PCT/ US02/ 39092 400, ; VL 1o , t- Bu) 1.78
(6 s, Ry, . S 9o iBier Ate S Plob MRy, > " 5y 728

(1H dd, | cﬁrr?etﬁ%ll %x@f[@ Ejdroxglagi -4Rlideh@Ptire}hoxk-ddetdrhtde ab, ] = 8. 0 Hz,
aromat i c) 7.53 , aromatic). Anal. calcd for
C20H23C52N@schibed n ﬂl93, piépabatinh oN;ompound 1 gave the title material as

white crystals (97% yield): mp 106 °C (dec) (ethyl acetate-hexane).

THNMR 400 MHz (CDClz) 8 (ppm): 1.97 (2H, m, CHy), 2.61 2H, t,]=7.7

Hz, CHa), 3.71 (2H, t, ] = 6.9 Hz, NCH>), 3.73 (3H, s, OCHzs), 6.54 (1H, s,

CH),7.03 (1H,dd,J=2.0Hz 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. caled for

C1sHisCLNOs: C, 48.29; H, 4.34; N, 4.02. Found: C, 48.34; H, 4.24; N, 3.98.

EXAMPLE 36

Compound 36-A: (3,4-Dichlorobenzylideneaminooxy)-acetic acid tert-

15  butyl ester

Cl

Condensation of 3,4-dichlorobenzaldehyde with hydroxylamine
20 hydrochloride followed by reaction with tert-butyl 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 after chromatography on silica
gel (elution dichloromethane-hexane 1 :1) (94% yield). THNMR 400 MHz
(CDCls) § (ppm): 1.52 (9H, s, t-Bu), 4.63 (2H, s, OCHy), 7.41 (1H, dd, J =19



5 3.04. Found: C, 52.25; H, 5.11; N, 2.93. EXAMPLE 37 Conpound 37- A

4- Fl uor obenzal dehyde O (2-chl oroethyl)-oxinme 10 F A suspension of sodium
hydri de (WO0.00/0m%00, 0.40 g of a 60 % suspension in m ner&CTAISY/39002 dry
tetrahydrofuran (20 m) was treated at 25 oC with 1-bronp-2-chl oroethane
(2 M, 23.8 mol) followed by a solugppn 15 of 4-fluorobenzal dehyde oxine
(1.39 g, 10.0 mml) in tetrahydrofuran (20 m ) added dropw se over 10 m n.
The resulting m xture was then heated under reflux for 16 h. The cool ed

m xture was diluted with ethyl acetate, washed with b‘r&%e aag{jg];i ed over
anhydr ous Eadingh) s §6pHa: arormagor 47 (dh &1 % 6 Helarematighdef! ed

pressure and c mat ogr aph of e residue on silica gel (elution
hexane- et h Flﬁaﬁgﬁﬁﬁ%gégi&o@éﬁb (40% yield) of the title oxine as a
clear oil.1HNWR 400 MHz (CDC13) 8 (ppm: 3.81 (2H, t, j = 6.0 Hz, CH2),
4.4 (2H, t, ] = 6.0 Hz, CH), 7.10 (2H, m aromatics), 7.60 (2H - m

aromat i ¢s) CoSaplotir{d Bb-Bs INGB)4-D2h] Siobpnryithrdihddixy]-acetic acid tert-butyl

O (2-Chl oroethyl)-N(4-tlTuorobenz 1~ )l hydroxylamne N O-~Cl F WO

03/ 0496890 PBg& US02/ 39092 105 Reduction of 4-fluorobenzal dehyde

O (2-chloroethyl)-oxinme as described in the preparation of conpound 3-B
gave the title hydroxylamne as a clear oil (65%yvyield) after

chromat ography on silica 5 gel (elution hexane-ethyl acetate, 7: 3).1HNWR
400 MHz (CeD6) 8 (ppm: 3.31 (2H, t, j = 6. , CH2), 3.61 (2H, t, j =
6.0 Hz, CH2), 3.65 (2H, s, NCH2), 5.14 (1I—p broad s, NH), 6.87 (2H, m

aromatics), 6.98 (2H m ar t ~W ochl oride salt was obtained
as a white solid. Anal. H
Cl

Reduction of (3,4-dichlorobenzylideneaminooxy)-acetic acid tert-

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 (CeDs) 6
(ppm): 1.4 (9H, s, t-Bu), 3.6 (2H, broad s, NCH>), 4.1 (2H, s, OCHb>), 6.35
(1H, broad, NH), 6.75 (1H, dd, J = 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)-acetyl]-aminooxyl-acetic acid tert-butyl ester
0 o)g
O
)
Tk
o
20

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



calcd for COHLICIFNO-HCI: C, 53.08; H, 5.44; N, 6.88. Found: C, 53.17; H,
10 5.31; N, 7.07. Conmpound 37-C:

O ( 2- Di mewbyBamcpo- et hyl ) - N- (4-f | uor obenzyl) - hydro2~yl ampog/us02/69092 - -' 15
F A solution of O (2-chloroethyl)-N-(4-fluorobenzyl)-hydroxylamne (0.327
g, 1.6 mmol) in acetonitrile (2 m) wag treated with a solution of

dimethyl amne (16 mml, 8 m of a 2 Msolution in tetrahydrofuran). 20

Sodi um i odide (0.06 g) was then added and the resulting m xture was seal ed
and heated at 55 oC for 16 h. The cooled m xture was diluted wth ethyl

:(r:]ﬁt gt e, wéHthdR\AOOMHat(CﬁQ@bHS $ppiii B @&Lﬁohﬁulé,l-zﬁ (63 afdladried over
rous sadi um sul phate, Eva

pr Ie)s/sm ebyi‘le°’|8dghI @)‘}SI_%B' %S?éi% %: éﬁé;y %%QO(E[H; 2@13@2/ ﬁ]{lll_i'n(gér]h{/gggi;?am ne as

ali r 0

(co0m) s (o b=30) g, ARt 208 (B 1 5B 0RE dfBilarcy 2R B 403 55"

(2H s, NCw;)zsﬁzSérc{rﬁhl gt Anial.%aﬁcﬂfoﬁllzo%gN@? T, (52H9; ¥, 5.6 iyt i cs), 7. 11

(2H, m aronaticsy ] 049690 PCT/ US02/ 39092 106 Corrpound 37-D

N- ( 2- Di Fret By4aFomod:«? fﬁd@& B-5(1; N,&.9%t hyl - 5- oxo-
[ 1, 31di oxol an-4-ylidene)-N-(4-fluoro-benzyl)-acetamde OO-O FOON

EXAMPLE 37
Compound 37-A: 4-Fluorobenzaldehyde O-(2-chloroethyl)-oxime

fonne
F

A suspension of sodium hydride (10.0 mmol, 0.40 g of a 60 %

10

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

15  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 reflux 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

20  of the residue on silica gel (elution hexane—ethyl acetate, 8:2) gave 0.80 g
(40% yield) of the title oxime as a clear oil. 'HNMR 400 MHz (CDCl3) &
(ppm): 3.81 (2H, t,] = 6.0 Hz, CHy), 4.4 (2H, t,] = 6.0 Hz, CHoa), 7.10 (2H,
m, aromatics), 7.60 (2H, m, aromatics), 8.13 (1H, s, CH).

25  Compound 37-B: O-(2-Chloroethyl)-N-(4-fluorobenzyl)-hydroxylamine

H
F



5 Reaction of (2,2-dinethyl-5-0xo0-[1, 3]dioxol an-4-ylidene)-acetyl chloride
with O (2-di nethylam no-ethyl)-N(4-fluorobenzyl)- hydroxylam ne as

descri bedworo3bksopr epar ati on of conpound 1- A gave the ti tPiCa/tsor/s®ons white
crystals (30%yield): np 95-96 OC (ether-hexane). 10 1HNVR 400 Mz
(DVMBO-d6) b (ppm: 1.70 (6H, S, CHs) ,103- 16 (6H, s, NCH3), 2.44 (2H, t, j =
5.3 Hz, CH2), 3.97 (2H, t, | 5.3 Hz, CH2), 4.79 (2H, s, NCH2), 6.52 (1H,
S, CH), 7.18 (2H, m aronatlcs) 7.34 (2H, m aromatics). Anal. calcd for
C18H23FN205: C, 59.00; H 6.32; N, 7.64. Found: C, 58.73; H 6.13; N,
7.40. 15 Corrpound 37 3-[(2-Di net hyl am no- et hoxy) - (4-fl uor obenzyl )- carbano

ly I-2-h _ . no- e i .
o%/ Ni(22 ;é?:rgﬁyl o’épﬁé&b@z %@%Mq@r@%%rogtﬂy'\f)_0,2<Pm§gg0nl fication
oxo-[1,3 d d bed WO
057 040600 B BB iTE P kol drtpbiats prepara Aa?ﬁtgg?%%?poﬁngsl 323;. bed

title mat emydlroRslaminbhé & cleRPviEr5 R aﬁbﬂslﬁﬂoﬂ@tb 1 &ilfda HC ) |
chr omat ograg%iy ﬁ%l reversed phase S|ylt| C();l gel (V\atergraijgi}?% 125 A) and

freeze 8r y|ge@;(e(lﬁﬁé«bt§nemrcé)—eth}flHBW%G’OSMHI\ZMH&OOM){Z&%P@W (ppm):nl y keto
fcﬂrzgn T ?3?-& %‘Ertdad%) 6 iz &ﬁéb% JZLT%IIIbE i 6- éHéa@@ 345 ﬁg(ng b:noad >
aromati cs) N&H%ﬁ 5(1%'1’1Hrrbroad s, NH), 6.87 (2H, m, aromatics), 6.98 (2H, m,

aromatics). The hydrochloride salt was obtained as a white solid. Anal.

caled for CoH11CIFNO-HCI: C, 53.08; H, 5.44; N, 6.88. Found: C, 53.17; H,

10 5.31;N,7.07.

Compound 37-C: O-(2-Dimethylamino-ethyl)-N-(4-fluorobenzyl)-

hydroxylamine

15

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 ml of a 2 M solution in tetrahydrofuran).

20 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

25  hydroxylamine as a light brown oil which was used as such for the next
step. THNMR 400 MHz (C¢De) 6 (ppm): 2.19 (6H, s, NCHs), 2.47 (2H, t,] =
6.1 Hz, CHy), 3.82 (2H, s, NCH>), 3.84 (2H, t, ] = 6.1 Hz, CHz), 6.9 (2H, m,

aromatics), 7.11 (2H, m, aromatics).



aromatics). HRVS (MAB N2) cal cul ated for CL5H19FN205 [ M#]: 326.127800:
found: 326.127864. Anal. calcd for CL5H19FN205- H20: C, 52.32; H, 6.15; N,
8.14. Fouwo:03@496%2. 80; H, 5.79; N, 8.02. 10 EXAMPLE 38 Comwgaursd2/3BoA:
[[2-(2, 2-di et hyl - 5-oxo0-11, 3l di oxol an-4-ylidene)-acetyll -
(4-fluoro-benzyl)-am noox |1-acetyl gggoride O Ni O FOGJ-C 15
Conmpound 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 conpounds 38-61 Am ne (0.165 mmol),VI-A in Schene VI, was
conmbi ned widdmpew:2d 3pyP:i N«mmmethylammmejhaw)aéﬁajgm@déﬂm 38 mml
equivalents) in 1 nm of 1, %-dicIHoro thang at 5 C To this was added
[[2-(2,2-di }dagxolanrégthdene -N-(4-tluoro-benzyl)-acetamide
[ 1, 3] di oxol an-4-ylidene)-acetyl]-(4-fluoro-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 WO
03/ 049690 PCT/ US02/ 39092 108 Shi madzu @ut ed preparative HPLC system
(Waters XTerraTM C-8, 5, 19x100 nm_ sollve A Water 5nmM NHAOAC, Sol vent
B: Acetonitrile). The collect npaln e anal ysed using the
foll owing LC/ MS . 0 ©

1,

|

Reaction of (2,2-dimethyl-5-oxo-[1,3]dioxolan-4-ylidene)-acetyl
chloride with O—(2-dimethylamino—ethy1)—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) 6 (ppm): 1.70 (6H, s, CHs), 2.16 (6H, s,
NCHs), 2.44 (2H, t, ] = 5.3 Hz, CHb), 3.97 (2H, t,] = 5.3 Hz, CHy), 4.79 (2H,
s, NCHb>), 6.52 (1H, s, CH), 7.18 (2H, m, aromatics), 7.34 (2H, m,
aromatics). Anal. caled for C1sH23FN20s: C, 59.00; H, 6.32; N, 7.64. Found:

C,58.73; H, 6.13; N, 7.40.
15
Compound 37: 3-[(2-Dimethylamino-ethoxy)-(4-fluorobenzyl)-
carbamovl]-2-hvdroxy-acrylic acid
O OH .
/@\NMCOZH
O
F I
N/
|
20

Saponification of N-(2-dimethylamino-ethoxy-2-(2,2-dimethyl-5-

oxo-[1,3]-dioxolan-4-ylidene)-N-(4-fluorobenzyl)-acetamide as described



5 conditions. Colum: X Terra 5 C8, 4.6 x 30 mm Sol vent: Solvent A 10 %
CH3CN - 90 % H20, 5mM NH4Cac Sol vent B: 90 % CH3CN -10 % H20, 5mM NH4Gac
10 G adi ewD:0300%% sol vent A/ 0% sol vent B to 0% sol vent A/ POO%GSoysdosent B
Gadient time: 2 mnutes, hold time 1 mnute. Flowrate: 4 m/mn.

Det ector wavel ength 220 nm 15 Conpgynd retention tines (RT) are recorded
in the table below. Spectronetry (M5) data were determined with a

M cromass ZMD Platform TSQ 7000 LC/MS in positive el ectrospray node.

Results are reported in the table below 20 OO Q N)t-~i1 F/ 0 O OoX
Conpound xinRiie Poepatagion®{3gnipgund Bga@ﬂr%&wwemlaas %)“\57\6603/ 049690
ECT/ Js02/ 3}?(9\/?7 er %Rgr e%)jgrs)t?rl{é] go )éﬂ(lFﬁr%)z’a ciyg)mglfo%'r_g’pl%?olji réver§eft HB6FN306 602

phase silica gel (Waters, C-18, 125 A ) and freeze drying (68% yield).

1HNMR 400 MHz (DMSO-ds) 8 (ppm): mainly keto form 2.73 (6H, s,

5 NCHs), 3.22 (2H, broad s, CHy), 3.72 (2H, broad s, CHz), 4.18 (2H, broad s,

OCHo), 4.81 (2H, s, NCHb>), 7.17 (2H, m, aromatics), 7.38 (2H, m,

aromatics). HRMS (MAB N) calculated for CisH19FN20s [M*]: 326.127800:

found: 326.127864. Anal. caled for C1sH19FN20s5-H20: C, 52.32; H, 6.15; N,

8.14. Found: C, 52.80; H, 5.79; N, 8.02.

10
EXAMPLE 38
Compound 38-A: [[2—(2,2-dimethv1—5-oxo-[1,3]dioxolan—4—vlidene)-acetvl]-
(4-fluoro-benzyl)-aminooxy]-acetyl chloride
0 o)g
/@AN =
0 (0]
F JR
15 o~ ~Cl

Compound 38-A was prepared from compound 22-A using the

procedure described in the preparation of compound 22-B.

70 Method for the preparation of compounds 38-61
Amine (0.165 mmol) ,VI-A in Scheme VI, was combined with 2-(2-

pyridyl)ethyl functionalized silica gel (0.38 mmol equivalents) in 1 mL of
1,2-dichloroethane at 5 °C. To this was added [[2-(2,2-dimethyl-5-0x0-
[1,3]dioxolan—4—ylidene)—acetyl]—(4—ﬂuoro-benzyl)-aminooxy]-acetyl

25  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



40 \~-NN-1 1.53 C24H26FN506 500 CH3 41 N 1.69 C24H25FN206 457 H 42 N 1.68
C23H22F2N206 461 F H 43 ~ N 1.75 C23H22C1FN206 477 C /| HN 44 H 1.64
C24H25FN2®® 04/p®69H3C- O 45 H 1. 71 C24H25FN206 457 H3C 46 PCU/UN02/39092
C24H22F4N206 511 F3C/ H CH3 47 )N '\ 1.72 C24H24F2N206 475 F H WO

03/ 049690 PCT/ US02/39092 110 ConpounggX RT Fornmula M5 N-CH3 48 2.08
C33H33C12FN206 643 a ci |~ 49 1.87 C27H31FN206 499 N

Shimadzu automated preparative HPLC system (Waters XTerra™ C-8,
5, 19x100 mm, solvent A: Water 5mM NH4OAC; Solvent B: Acetonitrile).

The collected compounds were analysed using the following LC/MS

5  conditions.

Column: X Terra 5u C-8, 4.6 x 30 mm
Solvent: Solvent A: 10 % CHsCN —90 % HxO , 5mM NH4Oac
Solvent B: 90 % CH3CN - 10 % H20O , 5mM NHiOac
10 Gradient: 100% solvent A/0% solvent B to 0% solvent A/100%
solvent B |
Gradient time: 2 minutes, hold time 1 minute.
Flow rate: 4 ml/min.

Detector wavelength 220 nm.

15
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.
20

Compound X RT Formula MS
y

38 [ j 1.34 CaoH23FN207 423
0)




50 N 1.72 C23H29FN206 449 O N 1.53 C22H27FN207 451 51 N'I' 52 1-10\ J
1.48 C21H27FN208 455 53 1.81 C24H33FN206 465 54 N 2.08 C28H41FN206 521 aN
~N 55 1. 980@38HBIFN206 517 WO 03/ 049690 PCT/ US02/ 39092 1PCTAsopswezl X RT
Formula M5 56 -'-'"O-rNA 1.53 C21H25FN208 453 O 57 N 1.47 C24H26FN306 472

N 58 N 1.49 C22H29FN208 469 i0 11 1089 /LN N~ 1.31 C23H28FN307 478 60
-"~N A 1.43 ClsH21FN206 381 H 61 NSA 1.59 C20H25FN206 409 EXAMPLE 39

Met hod for the preparation of conpounds 62-79 Conpounds 38-61 (0.05 mmol)
were each dissolved in 2 m of 1:1 5 THE/H20 and treated with 015 nlL of

IM Li OH (in Veaeopndi 5 C forX1.5 hoyrs.Rfhe |r eact8%e were qi¥fched with
0.25 nL of IMHC—Affter ev?rporati on[Oof solvent the conpounds were
individually purified by \
N~-CHj
39 é 1.95 Ca4H3z6FN30¢ 602
L
N
40 </: SN N—% 1.53 C24H26FN506 500
=N __/
CHj3 .
41 II\I/ 1.69 C24H25FN20k6 457
H
/Z%
0 /@A N 168 | CxHnFN:Os | 461
c H
P
43 /@A N 175 | CpHnCIFN,Os | 477
: Cl H
Va
N
44 d H 164 | CoHusFN:Oy 473
H3C-O
N}L' :
45 /©/\ ; 1.71 CaaHasFNOs 457
H
HoC
T,
46 /@A'ﬂ 179 | CoaH2FiN»Og 511
H
FsC
CHa
47 O/H\J}' 172 | CouHaFoNoOs | 475
H
F




filtration through a Varian Bond Elute C-18 cartridge (Varian Inc. Palo
Alto California) using H20 fol l owed by 1:1-H2O acetonitrile to elute to 10
product. Spasiuwpetry (MS) data were determned with a M @Cansey390ZND
Platform TSQ 7000 LC/ M5 in negative electrospray node. OOOH ~/ N' v CO2H
F ~ OO0 X W 03/049690 PCT/ US02/ 3909&? 112 Conpound X Forrmula M5 62 N
C17H19FN207 381 C~ O NCH3 63 C31H32FN306 560 N v I CH3 64 N
C21H21FN206 415 / H 65 N C20HLISF2N20G6 419 F H 66 N C20OH18C1lFN2G6 435
HN 67 HC21H21FN207 431 H3C O

Compound X RT Formula MS
e
\
N~CHj,4
48 2.08 C33Hz3CI2FN20¢ 643
v o
Cl

A~

50 VN 1.72 CasHaeFN2O6 449

49 | b3 1.87 Ca7H31FN20s6 499
N~
P
: N—

51 0 1.53 C22Ho7FN2O7 451
\N/”?v
52 /Oﬁ) 148 | CauHzFN20s 455
O\
>/\ N /‘117
53 | 1.81 C24H23FN206 465
54 /\/\)N 2.08 CasH41FNL2Os 521
L~
55 1.98 CosH3yFN20¢ 517

O




"IN 68 N C21H21FN206 415 H3C H N~ 'A 69 ~ N C21H18F4N206 469 H F3C CH3
70 N C21H20F2N2C6 433 F / H WD 03/ 049690 PCT/ US02/39092 113 Conpound X
For mul a MBO oBlo@630 71 C30H29C12FN206 601 ci 72 C24H27FN20@CAHR02/0$097 3
C20H25FN206 407 74 N C21H29FN206 423 75 C251-137FN206 479 a C25H33FN206
475 76 N6 NN 77 C20H24FN307 436 1{8 CL5H17FN206 339

Compound X RT Formula MS
~_O A
56 j]/\rlv 1.53 Ca1HpsFN;Os 453
O
P
57 Y N 1.47 Ca4H26FN305 472
WJ ) ,
@) /151
58 <N 1.49 CaoHasFN2Og 469
_o_/
O
59 )LNQN}’ 1.31 CosHsFNzO7 478
60 /\ry}’ 1.43 C18H2FN20s 381
H
61 \ﬁry)& 1.59 CaoH25FN2O6 409
H
EXAMPLE 39

Method for the preparation of compounds 62-79

Compounds 38-61 (0.05 mmol) were each dissolved in 2 mL of 1:1
5 THF/H>O 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 IM HCl. 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 HzO followed by 1:1-H20O/acetonitrile to elute to
10  product. Spectrometry (MS) data were determined with a Micromass

ZMD Platform TSQ 7000 LC/MS in negative electrospray mode.



H 79 N A CL7H21FN206 367 WD 03/ 049690 PCT/ US02/ 39092 114 EXAMPLE 40

H V-1 ntegrase InhibitionActivity The table bel ow shows the percent

i nhi bi ti owowB/okdlews i nt egrase in the presence of 50 M conp®amdsod3®42 and
62-79. For each reaction, 5 5 pnole of biotin | abel ed substrate DNA was
bound to 100ug of Streptavidin coatefh PVT SPA beads (Anmersham Phar naci a
Biotech). 0.26 ng of reconbi nant i'ntegrase was incubated with the beads
for 90 mn at 37C. Unbound enzyne was renoved by washi ng the conpl ex
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 nM
Sanpl es wer e—counted+n—TopCapntiNKT (nabr\oﬁ n,nu?uu theCeMwas used as a
nmeasur e of E@’P&Paon. React’t on conditi on Was as described iin A Engel man
and R Craigie , J. virol. 69 5908-5911 (1995). The sequences of
substrate anpd target |DNA wer | described in Nucleic Acid Research 15
22,1121-1122 (1824). |Conpou of this iQuEhtFNIO1 est ed38n this assay have
IC(err)'s of approxinmately Q. 0) to 50|(err)M % inhibition Conpound at 50 M
199 299.9/ 399.9 [499.9 & 99.9

%\

N_CH3

63 C31H3FN30s 560
)

C

65 Ca0H18F2N20¢ 419

n,
66 @AN CoolLisCIFNLOs | 435
H
Cl

67 C21H21FN207 431

CH, 'H??
64 ll\l/ C21H21FN206 415
H
/@/\N/Hﬁ
Ha

C-0

69 C21H18F4N20O¢ 469

N}s
68 /©/\ ll-l C21H21FN:206 415
HsC
/@/\ /H"
CH,

",
70 /©)\ I’I\l/ Ca1H0F>N206 433
H
F




6 99.9 7 99.9 8 99.9 9 99.9 10 99.9 WO 03/049690 PCT/ US02/ 39092

115

I nhi bition Conpound at 50 M 11 99.9 12 99.9 13 99.9 14 99.9 15 99.0

16 99.0 WO 03049490 18 96.0 19 99.9 20 99.9 21 99.9 22 PeTAS2P065.0 24

99.9 62 >99% 63 >99% 64 >99% 65 >99%

113
Compound X Formula MS
"\
N~CH,
71 C30H29CLIFN20s 601
() (s
Cl
72 | b3 C24H27FN206 457
N/
%
73 V/J/ CaoHasFN2Og 407
",
N/
74 >/\ | C21H29FN2O6 423
75 /\/\)N CasHs7FN206 479
%
76 CasH33FN206 475
O
T,
77 /U\NQN CooH24FN307 436
78 /\N}s C15HyFN20s 339
H
79 YN}' C17H2FN20s 367
H

%



66 >99% 67 >99% 68 >99% 69 >99% 70 >99% 71 >99% 72 >99% 73 >99% 74
>99% 75 >99% 76 >99% 77 >99% 78 >99% 79 >99% WD 03/ 049690
PCT/ US02/\800924969@6 | nhi bition of HV replication Cell cucrurse/a®says were
performed using a single cycle, reconbinant H'V virus expressing Renella
luci ferase. Anti-viral activity was eygluated by neasuring the production
of luciferase in the infected cells 5 days post 5 infection. Susceptibility
of the virus to conpounds was determined by incubation in the presence of
the serially-diluted conpound. The 50% effective concentration (EC50) was
cal cul ated by using the exponent ENAMPAEAGf the nedian effect equation
where (Fa)_ = .conc.)nj. Conpounds of this invention
tested in £8 322 b of 10 approximately 0.02 to 50 M The
tabl e bel ow shoye tt&lﬂe B‘éi&@@ﬁo&b%ﬁé peicBibinkilffloflofHnOIRRYRdesoNCENt rat i on
of 1.6 gMfor a Set representative © compounds.

the presence of 50 uM compounds 1-24 and 62-79. For each reaction, 5

5 pmole of biotin labeled substrate DNA was Bound 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.

10  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. 69, 5908-5911 (1995). The sequences
of substrate and target DNA were described in Nucleic Acid Research

15  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

O] o NI O Ui = W] M| =

—_
O




% Inhibition @1.6 Conpound uM 3 96 4 90 5 96 15 33 31 47 3-C 96
4-B 87 5-B 94 15 EXAMPLE 41 Hydrol ysis of Prodrugs Under Physi ol ogi cal
Condi t i orwOAg/0¢ds0mn i n Schene VI, conpounds of Fornul a VIPCTASatreg0et n R1
and R2 are as defined for Fornmula I, are hydrolyzed at pH 7 (37 C© to WO
03/ 049690 PCT/ US02/39092 117 yield g correspondi ng 2-hydroxy acrylic,
VII-B, and are thus useful as prodrugs. Scheme VI 5 O0 OH 0 O HO
RI~N~u " \~ RL-"" N CO2H 0 OQOR2Z OR2 VII-AVII-B 1In an experinment to
measure the hydrolysis_of conpounds such as

% inhibition
Compound
at 50 uM
11 99.9
12 99.9
13 99.9
14 99.9
15 99.0
16 99.0
17 99.9
18 96.0
19 99.9
20 99.9
21 99.9
22 99.9
23 65.0
24 99.9
62 >99%
63 >99%
64 >99%
65 >99%
66 >99%
67 >99%
68 >99%
69 >99%
70 >99%
71 >99%
72 >99%
73 >99%
74 >99%
75 >99%
76 >99%
77 >99%
78 >99%
79 >99%




VI1-A conmpound 3-C was added to 25mM phosphate buffer (pH 7) at a 10
concentration of 0.03 ng/nL. The reaction was incubated at 37C for a
period ofwdd3ljoansps. | nterval tine points are anal yzed by Her@soz/swotifying
both the conpound 3-C and conpound 3, the parent acid. Results are shown
in the table. 15 Hydrol ysis of conpoq?lrg 3-Cat pH7 (37 © Time (h)
Conpound 3-C Conpound 3 (mg/nL) (nmg/nt) O 0.026 0.001 0.5 0.022 0.008 1
0.017 0.012 1.5 0.013 0.014 2 0.010 0.016 4 0.003 0.021 6 0.001 0.022
WO 03/ 049690 PCT/ US02/39092 118 We claim 1. A compound of fornula I
RIAN-B O, iRRabithor\bEHeV ReplRlatioch -aryl, -Cl1-C6 al kyl-aryl, 10 -Cl1-C6
al kyl -S(On aryl, or -Cl1-C5 alkyl-OQaryl;

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 serially-diluted compound. The 50%

effective concentration (EC5() was calculated by using the exponential
form of the median effect equation where (Fa) = 1/[1+ (EDsp/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 R!

and R? are as defined for Formula I, are hydrolyzed at pH 7 (37 °C) to



and wherein Rl is unsubstituted or

I ndependently substituted with 1-3 R3;

Each R3 is independently selected from-H, 15 -halo, -CN, -Cl-C6 al kyl,

- C3- C6 cywboalokssho - OR4, 20 - Cl-Clo al kyl -O- R4, -CO2R5, PCTAISELE9092
al kyl -CR2R5, -N(R6) (R7). -Cl-Clo al kyl-N(R6)(R7), 25 -CON(R6)(R7),

- Cl-Clo al kyl - CON(R6) (R7) - S(O)nR8, 761-Clo al kyl - S(O) nR8, WD 03/ 049690

PCT/ US02/ 39092 119 -S(O nN(R9) (RLo), -Cl -Cl O al kyl - S(O, N(R9) (RLO),

-aryl, -0-aryl, 5 -heteroaryl, -0-heteroaryl, -C-C6 alkyl-aryl,
al kyl -heteroaryl, -C(O-heterocyclic radical,
yield the corresponding 2-hydroxy acrylic, VII-B, and are thus useful as
prodrugs.
Scheme VII
5
0 O O OH
O H.O
R1/\II\I/U\/\\< F{1/\l|\l/U\/kC02H
O\Rz O O\RZ
VII-A Vil-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 (h) Compound 3-C Compound 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 ~ 0.014
2 0.010 0.016
4 0.003 0.021
6 0.001 0.022

-Cl-C6



10 -C1-Clo alkyl-C(O-heterocyclic radical, or -d-C6 haloakyl; R2is -H,

-Cl-Clo al kyl, 15 -C3-C6 cycl oakyl, -Ci1-C o hal oal kyl, -aryl,
- het er oarw,03/049%6p8 C6 al kyl -aryl, 20 -Cl1-C5 al kyl - O aryl, PCTIUSEE39092
al kyl -heteroaryl, -Cl1-C5 alkyl-Oheteroaryl, -Cl-Co alkyl-OR4, -C-GCo

al kyl - CQO2R5, 25 -Cl1-Ci o al kyl -N(R6)(Eq%, -Cl-Ci o al kyl - CON(R6) (R7),
-Cl-Clo al kyl-S(OnR8, -Cl-Clo alkyl-S(OnN(R9)(RL0), or -G -Clo

al kyl -C(O) -heterocyclic radical; 30 Each R4 is independently selected from
WD 03/ 049690 PCT/ US02/39092 120 -H, -Cl-C6 al kyl, -C3-C6 cycloal kyl,
-Cl- Q9 al kiWe gagR5, 5 -Cl-C9 al kyl - N(R6) (R7),

1. A compound of formula I
B1
RN
0-g2
5 I
wherein
Rlis
-aryl,

-C1-Cs alkyl-aryl,
10  -Ci-Ce alkyl-S(O)n-aryl, or
-C1-Cs alkyl-O-aryl;
and wherein R! is unsubstituted or independently substituted with 1-3 R3;
Each R3 is independently selected from
-H,
15 -halo,
-CN,
-C1-Cs alkyl,
-C3-Cs cycloalkyl
-OR4,
20  -C3-Cyo alkyl-O-R%,
-CO2R5,
~-C1-Cyo alkyl-CO2R?,
NR)(R),
-C1-Cio alkyl-N(Ré)(R?),
25 -CON(R®)(R?),
-C1-Cao alkyl-CON(R®)(R?)
-S(O)nR8,
-C1-Cio alkyl-S(O)aRS,



-Cl1-C9 al kyl -CON(R6) (R7), -Cl1-C9 alkyl-S(OnR8, or -Cl1-C9
al kyl -S(O nN(R9) (R10); Each R5 is independently selected from 10 -H,
- Cl- C6 alw@lo3/0496%e C6 cycl oal kyl, or -Cd-C6 al kyl -aryl; E®Ch/URE2/3992
i ndependently selected from 15 -H, -Cl-C6 al kyl, -aryl, -heteroaryl,
-C1-C6 al kyl-aryl, 20 -C1-C6 al kyl -hgfgeroaryl, -C(O-Cl-C6 al kyl,
-C(O-aryl, -C(O-d-C6 alkyl-aryl, -C(O-heteroaryl, 25 -C(0O -Cl-C6
al kyl -heteroaryl, -C(NH)NH2, -S(O.-R8, or -Cl-C6 al kyl -C02R5; Each R7 is
i ndependently selected from 30 -H WD 03/049690 PCT/ US02/ 39092 121
-C1- C6 al klO)N(R?)(R),
~C1-C1o alkyl-S(O)aN(R?)(R10),
-aryl,
-O-aryl,
5 -heteroaryl,
-O-heteroaryl,
-C1-Cs aﬁ<y1—aryl,
-C1-Cg alkyl-heteroaryl,
-C(O)-heterocyclic radical,
10  -C1-Cy alkyl-C(O)-heterocyclic radical, or
-C1-Cehaloakyl;
R2is
-H,
-C1-Cyo alkyl,
15  -C3-C¢ cycloakyl, a
-C1-Co haloalkyl,
-aryl,
-heteroaryl,
-C1-Cs alkyl-aryl,
20 -Ci-Cs alkyl-O-aryl,
-C1-Cs alkyl-heteroaryl,
-C1-Cs alkyl-O-heteroaryl,
-C1-Cyo alkyl-OR¢,
-C1-Cyo alkyl-CO2R5,
25  -C1-Cio alkyl-N(R6)(R?),
-C1-C1o alkyl-CON(RO)(R?),
-C1-Cio alkyl-S(O)nRS,
~C1-Cio alkyl-S(0):N(R?)(RY), or
-C1-Cuo alkyl-C(O)-heterocyclic radical;
30 Each R¢is independently selected from



-aryl, or -heteroaryl; Each R$ is independently selected from 5 -Cl1-C6

al kyl, -aryl, or -heteroaryl; Each RO is independently selected from -H,
10 - C1- Cowalokyphgeoso - C1- C6 al kyl -aryl, -Cl-C6 al kyl - het er o&C{yIyso2/39800) - C1- C6
alkyl, -C(O-aryl, 15 -C(O-C1-C6 al kyl-aryl, -C(O-Cl1-C6
al kyl -heteroaryl, -aryl, or - heterogﬁ%l ; Each Rl is independently
selected from 20 -H -Cl1-C6 alkyl, -Cl1-C6 al kyl-aryl, -Cl1-C6
al kyl -heteroaryl, -aryl, or 25 -heteroaryl; Rll1lis -H -aryl,
- het eroaryl,

-H,

-C1-Ce alkyl,
-C3-Cs cycloalkyl,
-C1-Cy alkyl-CO2R53,
5 -C1-Co alkyl-N(R®)(R7),
-C1-Co alkyl-CON(RS)(R?),
-C1-Co alkyl-5(O)nR8, or
-C1-Co alkyl-5(0)aN(R?)(R10);
Each R? is independently selected from
10 -H,
-C1-Cq alkyl,
-C3-C¢ cycloalkyl, or
-C1-Cs alkyl-aryl;
Each R¢ is independently selected from
15 -H,
-C1-C alkyl,
-aryl,
-heteroaryl,
-C1-C¢ alkyl-aryl,
20  -C3-Cs alkyl-heteroaryl,
-C(O)-Cy1-Cs alkyl,
-C(O)-aryl,
-C(0O)-C1-Cs alkyl-aryl,
-C(O)-heteroaryl,
25 -C(O)-C1-Cs alkyl-heteroaryl,
- -C(NH)NH_,
-S(O)n-R8, or
-C1-Ce alkyl-CO2R5;
Each R? is independently selected from
30 -H,



30 -C1-C6 al kyl -heteroaryl,
cycl oal kyl
-Cl-C6 alwglo3mi§ss) (R7); Rl2 is -H, -Cl-C6 al kyl,

-Cl-C6 al kyl, -Cl1-C6 al kyl -aryl,

-heteroaryl; R13 is -H -Cl1-C6 al kyl,
and R13 taken together may forma cychb£ al kyl
the group consisting of 0O OHO0O 0O O,RI1 N OQR1I1 200 0 RI12 HOR13 O
0O,R11 NIA-* \W\0O O, or O0; and

0-1~

10

15

20

25

30

-C1-Cs alkyl,

-aryl, or

-heteroaryl;

Each R8is independently selected from
-C1-Cs alkyl,

-aryl, or

-heteroaryl;

Each R? is independently selected from
-H,

-C1-Cs alkyl,

-C1-Cs alkyl-aryl,

-C1-Cs alkyl-heteroaryl,

-C(0)-C1-Cs alkyl,

-C(O)-aryl,

-C(0)-C1-C alkyl-aryl,

-C(O)-C1-Cs alkyl-heteroaryl,

-aryl, or

-heteroaryl;

Each R0 is independently selected from
-H,

-C1-Cs alkyl,

-C1-Cs alkyl-aryl,

-C1-Cs alkyl-heteroaryl,

-aryl, or

-heteroaryl;

R is

-H,

~aryl,

-heteroaryl,

-C1-C¢ alkyl-heteroaryl,

-aryl,

WO 03/ 049690 PCT/ US02/ 39092

122 -C3-C6

-Cl-C6 al kyl -CO2R5, or 5

-aryl PCarustn39092

or 15 -heteroaryl; and R12

ket al ;

Bl is selected from



nis 0,1 or 2; or a pharmaceutically acceptable salt or solvate thereof.

25 2. A conpound of Caim1 wherein WO 03/049690 PCT/ US02/39092 123 Rl is
- phenyl owo0-0804%%20 al kyl - phenyl wherein the phenyl is unsulpsTiusor/a®9nr

i ndependent|y substituted with 1-3 R3; Each R3 is independently sel ected
from 5 -H -halo, -CN, -Cl-C6alkyl j290C1-C6al kyl, 10 -CO2R5,

-N(R6) (R7), -CON(R6) (R7), ~-trifluoronethyl; R2 is 15 -Cl1-C6 al kyl,

- CH2- phenyl, -CH2-CO2R5, -Cl-C2-alkyl-N(R6)(R7), -CH2-CON(R6) (R7), 20
-CH2-C(O -heterocyclic radical; Rl11 is R5; R12 and R13 are Cl1-C6 al kyl or
can be taket %GgéY‘ﬁ@?l y forma cyclic alkyl ketal;

-C1-Co alkyl,
-C1-Cs alkyl-aryl,
-C1-Ce alkyl-CO2RS5, or
5 -C1-Ce alkyl-N(RE)(R?7);
R12is
-H,
-C1-Cs alkyl,
-aryl, or
10 -heteroaryl;
R13is
-H,
-C1-Ce alkyl,
-aryl, or
15 -heteroaryl;
and R1? and R'3 taken together may form a cyclic alkyl ketal;

B! is selected from the group consisting of

O OH O O
20 o o
R12 13

R

OH O . o O)<O

A ~p11 =

s R %)J\/‘\«
O , Or O ; and

nis 0,1 or2;

or a pharmaceutically acceptable salt or solvate thereof.

25 2. A compound of Claim 1 wherein



Bl is selected fromthe group consisting of 25 OOHOOO R 11 0, R11 0O
WO 03/ 049690 PCT/ US02/39092 124 12 RRI3 HOIOO'y"~~~~ 11 ~~R 11l o
O or 0 3woAspgepound of Formula | wherein Rl is R14" RI#CTHISRY390pn whi ch
R14, R14' and R14" are each independently selected fromcyano, hydrogen or
halo; R2 is Cl-C2 alkyl or -CH2ZC(ON(##3)2; and BLis OOHOOOH O NIl OH
OHOH 10 OOor O 4. A conmpound of claim3 selected fromthe group
consisting of: 3-[(4-Fluoro-benzyl)-nmethoxy-carbanoyl ] -2-hydroxy-acrylic
acid; 15 3-f(3,4-D fluoro-benzyl)-nethoxy-carbanmoyl]-2-hydroxy-acrylic

acid; 3-[ {3'Brono-4-fluoro-benzyl)-net hoxy- carbanpyl ] - 2- hydr oxy-acrylic

-phenyl or -C:1-C; alkyl-phenyl wherein the phenyl is unsubstituted or
independently substituted with 1-3 R3;
Each R® is independently selected from
5 -H, o

-halo,
-CN,
-C1-Cealkyl,
-0C1-Cealkyl,

10 -COzRS5,
NRS)R?),
-CON(RO)(R?),
-trifluoromethyl;
R?is

15 -Ci-Cealkyl,
-CHz-phenyl,
-CH2-CO2R?,

-C1-Cr-alkyl-N(R®)(R7),

-CH>-CON(R6)(R?),

20  -CH2-C(O)-heterocyclic radical;
R is R5;
R®2 and R are C1-Cs alkyl or can be taken together may form a cyclic
alkyl ketal;
Bl is selected from the group consisting of

25



acid; 3-[(3-Cyano-4-fluoro-benzyl)-nethoxy-carbanoyl]-2-hydroxy-acrylic
acid; 3-[(4-Fluoro-3-nethyl-benzyl)-nethoxy-carbanoyl]-2-hydroxy-acrylic
20 aci d; wo[oBway- (4-f| uor o- benzyl ) - car banoyl ] - 2- hydr oxy Pagrosoz/asoazi d. 5.
A conpound of the fornmula WO 03/049690 PCT/ US02/39092 125 ((LCO2H F OCH3
or a pharmaceutically acceptable salt1®m solvate thereof. 6. A conpound of
the formula ~O ~OH N' ~%'CO2H F OCH3 5 Cl1 or a pharnaceutically

acceptabl e salt or solvate thereof. 7. A compound of the formula ~O/CH N

v "C02H / OCH3 F 10 F or a pharmaceuticall 12accept abI e salt or solvate
thereof. 8. A corrpound of the formula ~O ~~§hm’ 'C02H OCH3
o0 O o
H/&/[H(O\R 1 MM
O , or O
3. A compound of Formula I wherein
Rlis
R4
R4
5 R14

in which R%, R and R" are each independently selected from cyano,

hydrogen or halo;
R? is C1-C; alkyl or -CH2C(O)N(CHzs)z;
and Blis
O OH O O OH ©
. Yz OH . /[UJ\[(OH MOH
10 o ., O or 0
4. A compound of claim 3 selected from the group consisting of:

3-[(4-Fluoro-benzyl)-methoxy-carbamoyl]-2-hydroxy-acrylic acid;

15 3-[(3/4-Difluoro-benzyl)-methoxy-carbamoyl]-2-hydroxy-acrylic acid;
3-[(3-Bromo-4-fluoro-benzyl)-methoxy-carbamoyl]-2-hydroxy-acrylic
acid;
3-[(3-Cyano-4-fluoro-benzyl)-methoxy-carbamoyl]-2-hydroxy-acrylic acid;
3-[(4—Fluoro—3-methyl—benzyl)-methoxy—carbamoyl]-2-hydroxy—acrylic

20 acid;
3-[Ethoxy-(4-fluoro-benzyl)-carbamoyl]-2-hydroxy-acrylic acid.

5. A compound of the formula



F 15 Br or a pharmaceutically acceptable salt or solvate thereof. 9. A
conpound of the formula 20 WO 03/049690 PCT/US02/39092 126 O~ /~CH N v
"CO2H O WO@BIB496@N or a pharmaceutically acceptabl e salt @®@CTAsbYat02
thereof. 5 10. A conpound of the formula O ~~0OH N'jv "CO2H F o 1 or a
pharmaceutically acceptable salt or sgpyate thereof. 10 11. A conpound of
the formula OOH J(NCO2H /O F O N or a pharnaceutically acceptable salt

or solvate thereof. 15
O OH

/©/\ chozH
oc
F "

or a pharmaceutically acceptable salt or solvate thereof.

6. A compound of the formula
o] OH

yMcozH
OCH
F 3

5 cl

or a pharmaceutically acceptable salt or solvate thereof.

7. A compound of the formula
O OH
B
. OCH;
10 F

or a pharmaceutically acceptable salt or solvate thereof.

8. A compound of the formula
(o) OH
A
E OCH3
15 Br

or a pharmaceutically acceptable salt or solvate thereof.

9. A compound of the formula

20



12. A compound of fornmula | wherein Rl is R14" R14' R14 WO 03/049690
PCT/ US02/ 39092 127 in which R14, R14' and R14" are each independently

sel ect ed Woogioggsamo, hydrogen or halo; R2 is O -C2 al kyl PeT/US02/39092
-CH2C(ON(CH3)2; and Bl is R12 )~ _R13 5 0 in which R12 and R13 are each
i ndependently Cl1-C6 al kyl or taken togegher forma cyclic al kyl ketal. 13.
A conmpound of claim 12 wherein R12 and R13 are nethyl. 10 14. A conpound
of claim 13 selected fromthe group consisting of:

2- (2, 2-Di net hyl - 5- oxo- 1, 3}, di oxol an-4-yl i dene) - N- (4-fl uoro-benzyl)-N

met hoxy- acet am de; 15

N-(3,4-Di fl uorobe 2 (%ogndi met hyl - 5- oxo-[ 1, 3] di oxol an-4-ylidene)-N
met hoxy- acet a , NY3; Bromo-4-fl uoro- benzyl ) - 2- (2, 2- di net hyl - 5- oxo-[ 1, 3]
di oxol an- 4- Fyl "dene) - N- fret hoxy- acet ani de;

N- ( 3- Cyano- 4- f lgnr o- benzyl ) - 2- (2, 2- di met hyl - 5- oxo-[ 1, 3] di oxol an-4- 20

yl i dene) - N-met hoxy-acet am de; 2-(2, 2-D nethyl -5-o0xo0-[1, 3]

di oxol an- 4- 91 ? @BAEareyticatly aseeptablessahlyor-solvate thereof.

5 10. A compound of the formula

or a pharmaceutically acceptable salt or solvate thereof.

10

11. A compound of the formula

O OH.
o
0
F A
: 07 >N
|

or a pharmaceutically acceptable salt or solvate thereof.

15

12. A compound of formula I wherein

Rlis



benzyl ) - N- et hoxy- acet am de; 2-(2, 2-Di net hyl -5-o0xo0-[ 1, 3]

di oxol an- 4-yl i dene)-N et hoxy-N-(4-fluoro- benzyl)-acetam de. 25 15. A
conmpound wb oslesbor mul a WO 03/ 049690 PCT/ US02/ 39092 128 POTOSOM396921 | O
OCH3 O F JCi"'~ or a pharmaceutically acceptable salt or solvate thereof.
16. A conposition useful for treatingipyV infections conprising a 5

t herapeutic anmount of a conpound of claim1 and a pharmaceutically

acceptable carrier. 17. A pharmaceutical conposition of claim 16, further
nore other HV

conprising a _therapeufijcally effective anount of one or

t r eat nent 1%%*5‘2%?@ 'Ls[%% éBfié%v}llf”f'rSr??f}é)n%ﬁP nHy selested fromi ianer . (h) a
nucl eosi de K&y criptase inhibitor, (c) a non-nucl eoside reverse
transcri pt asg ?{)} ﬁ)ﬁg{%' (d) an HHV-entry inhibitor, 15 (e) an

i mrunonmodul Re ¢ C;1-Carallayl @@ HIHEYOIN(CHS,eof . 18. A nmethod of inhibiting HV
integrase which conprises admnistering to a manmal in need of such

treat nent aanfeBhiseutically 20 effective ampunt of a conpound of O aim 1,

or a pharmaceutically a2

o O- R13
Mo
(o}

5
in which R*? and R are each independently Ci-Cs alkyl or taken together
form a cyclic alkyl ketal. '
13. A compound of claim 12 wherein R12 and R are methyl.
10

14. A compound of claim 13 selected from the group consisting of:

2—(2,2—Dimethyl-5-oxo—[1,3]dioxolan—4-ylidene)—N—(4-ﬂuor0—benzy1)-N—
methoxy-acetamide;

15 N—(3,4-Diﬂuoro-benzy1)-2-(2,2-dimethy1—5—oxo-[1,3]dioxolan—4—ylidene)-N-
methoxy-acetamide;
N—(3-Bromo-4—ﬂuoro-benzyl)—Z-(2,2-dimethyl~5-oxo-[1,3]dioxolan—4-
ylidene)-N—methoxy—acetamide;
~ N-(3-Cyano-4-fluoro-benzyl)-2-(2,2-dimethyl-5-oxo-[ 1,3]dioxolan-4-

20  ylidene)-N-methoxy-acetamide;
2-(2,2-Dimethyl—5-oxo—[1,3]dioxolan-4—ylidene)-N-(4-Fluoro-3-methyl-
benzyl)-N-methoxy-acetamide;
2-(2,2-Dimethyl—5-oxo-[1,3]dioxo1an—4—ylidene)-N-ethoxy—N—(4—ﬂuoro- '
benzyl)-acetamide.

25

15. A compound of the formula



acceptabl e salt or solvate thereof. 19. A nethod for treating an HV
infection in a patient in need thereof, conprising the admnistration to
such pat iwotozofiveao t her apeutically 25 effective anmount of @caargpzsevd2 of
Claim 1, or a pharnaceutically acceptable salt or solvate thereof.

128

o) ol(
(0]
II\I/U\/S(
OCH3; (0]
F

or a pharmaceutically acceptable salt or solvate thereof.

16. A composition useful for treating HIV infections comprising a
5 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
10 agents selected from
A (a) an HIV protease inhibitor,
(b) a nucleoside reverse transcriptase inhibitor,
(c) anon-nucleoside reverse transcriptase inhibitor,
(d) an HIV-entry inhibitor,
15 (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
20  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
25  effective amount of a compound of Claim 1, or a pharmaceutically

acceptable salt or solvate thereof.



