WO 03/ 059921 PCT/ DKO3/ 00025 1 MVP | NHI BI TORS FI ELD OF THE | NVENTI ON 5 The
invention relates to a hitherto unknown cl ass of conpounds, nanely

subst i t ut e 03l05M22 oxazaphosphacycl oal kane derivatives, wWR@hDKESTIOMISt
matrix netalloprotease inhibitory effects, to pharmaceutical conpositions
conprising said conpounds and to the use of said conpounds in the

manuf acture of medi canents. 10 BACKGROUND OF THE | NVENTI ON The matri x

nmet al | oproteases (MW) are a famly of zinc containing enzynes capable of
br eaki ngMpoiwmMIBEORSPr Ot enaceous conpounds in the extracellular matrix, such
as collagen, gelatine, fibronectin, |am nin and proteoglucan core protein.
15 There are at least 23 different MWs cl assified according to their

dormai n SIELDARRUTHE INVENTSANSt rat e preferences [Lauer-Fi el ds,

Exp. Opi n. Ther. Patents, 10, 1873-1884, 2000]. MWP may be classified into

four main groups CoIIa enases degrade fibrilar n; r | ysin
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ure ycosy ated at different sites and
to diff ehense eHeaishtompornts NVIDS "&ﬁ%%‘l‘f&r"é”&? A#GES: zi nc- b| ndi ng notif,
H sd uXaad yHi s, and the differences conprise the presence or absence of
structural dorral ns contr such 25 factors as substrate specificity,
i nhilBi t FACKERAPNE, Ok IINV[H#TRgNng and cel | -surface localisation. The

nonmencl ature for MW is sinple as they are naned MW-n, wherein n is an

'tlnfsgggrr tﬁ%n;a;'rggnét£|9c{r§‘r3teaé\4¥PMpip i é‘anHxiW&rz‘ir%%nEHWﬁg ahagh&Alaptisbe in

nor mal sue, e. ?ﬁfﬁenes S qﬂd heal i ng,
bone r esfbpraking, dcmmmaw BWt%TI@GeWWﬁP'&dS 'Béb%leﬁ% plar MRURagHEheS ti ssue,
the act 'c&SHé nOEelMﬁ?e ifreicah Ubinihic and badte@giuday cgengrotaixpr essi on, by
synt hesi s e enzynes in a latent pro-enzyne form and by co- expression
of éédogenous tissue inhibitors of MW (TIMP). Excessive or poorly
regul at etheMVRteattéast 2§ diffeserieYiPs clasisified taeepriing 40 Kerit d@paip FTHENLERi cal
condi t i ihaheepfbhtel 10,t1@7dessgn drugs with
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Ibitors are
pepti de @RsdaratstrsRlyshodatladypro@byiuainsyaraoglucapratgins; gelatinases degrade

20 non-fibrilar and degraded collagen, i.e. gelatine; and finally the membrane bound
MMPs [O’Brien, ]J.Med.Chem.,43, 156-166, 2000]. The MMPs share a common
multidomain structure, but are glycosylated at different sites and to different extent.
All MMPs also share a common zinc-binding motif, HisGluXaaGlyHis, and the
differences comprise the presence or absence of structural domains controlling such

25 factors as substrate specificity, inhibitor binding, matrix binding and cell-surface
localisation. The nomenclature for MMP is simple as they are named MMP-n, wherein

n is an integer starting from 1.

MMP plays an important physiological role in tissue remodelling in normal tissue, e.g.

30 angiogenesis, wound healing, bone resorption, ovulation and embryonic
development. In healthy tissue, the activity of MMP is carefully controlied by gene
expression, by synthesis of the enzymes in a latent pro-enzyme form, and by co-
expression of endogenous tissue inhibitors of MMP (TIMP). Excessive or poorly
regulated MMP activity has been implicated in a host of pathological conditions, and

35 there has thus been a large effort to design drugs with MMP inhibitor effects, which
could be used to re-establish control of the MMP activity.



amno acids, and with structural simlarities to the cleavage sites in the
natural substrates of MW. O her known MVP inhibitors have | ess peptidic
struct urewoansdsymy 5 be cl assified as pseudopepti des or peutl/BicIsi00edsi Cs,
e.g. sulfonam des. Prior art of MW inhibitors consists of peptidic
structures [WD 95/19965 and WO 95/19956]; |inear and cyclic sul fonam de
conpounds, [WO 97/44315, WD 00/09485 and EP 0979 816] and buturic and
pent anoi ¢ acid derivatives [WO 97/43237, WO 10 97/ 43239 and WD 99/61413].
SUMVARY OF THE I NVENTION It has surprisingly been found that the novel

substi t ugs, RRFARPSIBENS Lpabiaiae deﬂféatﬂ)%glw&@a\bﬁ%aajraﬁ@as&uhﬁqgl are potent

matri x netal |l oprotease inhibitors. Accord ﬁgﬁ invention relates to
conpound3MBP aFtSilsnﬁﬂ‘daWIth Ry uctal\sinifayitips fo th@ qzéagpgltesxn the patu® R10 n is 0,
1, 2 or gdibsiateepr Wmhéiy@b(&hamR‘,lnalblltdrs(lﬁﬂ&H‘@ﬂ)pepﬁaTclelyﬂurQ aadintby
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is )CH2 en present, represents a
bond or optlonally substituted nethylene or ethylene; s and t are

i ndependpidr ¢t & MMp irthififors cond2rder 15981 LrReli- &3P0 08PRpes Ind vend A

Cubst 1t ubEoEE RS r e er e R AR o R 2/ B s, L BplogfBs 0" 1Y

repr esenéisd BP D9T81816), ang, buB((d) andGp€DENRTC adNRAE(\REXives [\WMBAR7/4837eMO R7 i s
hydr ggen or straight, saturated or unsaturated,
SOl Py R WEAREER, -

optiona ydrocarbon radical; R5 represents a bond, al kane
or al kene diradical, one or nore ether diradicals (RRO R ) or amne

di r adi cakgmMRrRNOR DHE mveNgidN R and R i ndependently represent al kane or

It has surprisingly been found that the novel substituted oxazaphosphacycioalkane
15 derivatives of formula I are potent matrix metalloprotease inhibitors. Accordingly, the

invention relates to compounds of formula I

R3
LN
P

N
//

(1]
R4

R11
X—< , R10

nis0,1, 2or3;

X represents hydroxamic acid (CONHOH), carboxylic acid, phosphonic acid,
20  acetylthiomethyl group or a mercaptomethyl group;

R1 is

}CH;}s—z—(CH?) t

R6- RT—K / —é

25  wherein E, when present, represents a bond or optionally substituted methylene or
ethylene;
s and t are independently 0, 1, 2 or 3;



al kene diradicals with a C-content fromO to 3; R6 represents hydrogen,
hydr oxy, hal ogen, cyano, nitro, branched or straight, 10 saturated or
unsat ur at e 03gpe920nal | y substituted hydrocarbon radical, weIapkesanexd
optionally substituted cyclic or heterocyclic hydrocarbon radical, NR8R9,
C(O)NR8R9, C(OR8, COORS, S(O2R9% wherein each R8 and R9 independently
represent hydrogen, hal ogen, a branched or straight, saturated or
unsaturated, optionally substituted hydrocarbon radical; 15 R2, R10 and
R11 i ndﬁ@ﬂﬂd\ﬁ‘ﬂfdlek!eﬁc%ﬁflfémésdmydmge,l’bmsa(tﬁ.‘ﬂatéh)mUq'ysbl;urét@Q; atenrbny|

(C3_8)c I ef.e5.0a 6)al kyl ., all of which
may opt ¥‘3’r’fﬂﬁltﬁgﬁ\§c“cgﬁbéﬁeﬁcy%hc y)ékefg]:bog CEM déaaﬁgently represent hydr ogen,
hydr oxy Zeeprabdras ¢ :bopd,0,i %leCdOt)h@(tO)NWANRK(O)Zrb!B@ WS ERA IS NYIEREES: and s

and t a ?dIJBQ\}kb anﬁw%@r()m;br%%ﬁte@aﬁ@ateggrhﬁsaﬁhrfafé%lf  @ptioddil9mubstituiegen, and t hat
at Ieast one’ ‘of and R11 is different from hydrogen; and a

phar?racéYﬁ"P@E&PP” aé{’f@épt abl e salt, hydrate or solvate thereof. The invention
al so rekatr@ﬁeiemtm@bmcamﬁnecoalalk:eoemamtaalpme oonpre aethergdicgeigabuRde- of 25
formul a ), to.ther LA IR 'nH&wt bRissht Atdranort 0 a

pati ent Raf ra&)ﬂ%g ‘ﬁga% chgr ? tgﬁﬁéﬁﬁm@p’% he use of crorrpounds
accor di akene dirddieaisivigh [a G-gontpat fﬁﬁ’ﬁlﬂ’f&cﬁrure of rredl carrent s. The invention

al so relR@tr@ﬁreEé?th h%@&&utﬁyard%?t R&18en, ByAHoy i, biehcaerbnstsdigiet i on to a 30
subj ect 1 n need thereof

u pding to
f or KRl aspturatedpf H'ésraﬁtrﬂra?‘d f’ﬂtéorlaﬁVéH?ﬁ%B%ng%¥groﬁ?rg\%/\PE%Jsmago&%ogﬁgﬁ use? ul in
t he mangpasiailysubdtituednypdicnathetdrofystiaydrotarben @dICQbr’Pt?&Bﬁdﬂ%)HBéP\an ng to
formul a 0] If / B, ? RI\O ~-P R4
op re” KERDBE SRR RIS R@*Rl%%&%ﬁg%“ﬂe@d@s@ iR R RS
R4, RLOhyE@Dyearhlogenas ransied antraighinsayrated PhYiCHatFdaBBi®a™Y and wher ei n
R13 reprsg§§mg@daﬂy[gwcarb‘énD&]’é@hj_ED DESCRI PTI ON OF THE | N\/EI\FI'I ON As used in

the sPegll Legthg k11 W PeRasRT GobleEht Y aldden SPRE Fhikyl, LIS dIRdyPW Ng ter s
(Cs.g)cycloalkyl, aryl(Cop-¢)alkyl or heteroaryl(Co.¢)alkyl, all of which may optionally be
substituted;

R3 and R4 independently represent hydrogen, hydroxy or alkoxy;

provided that if A, A’, Z and R5 are all bonds, and s and t are both 0 (zero), then R6
20 s different from hydrogen, and that at least one of R3, R4, R10 and R11 is different

from hydrogen;

and a pharmaceutically acceptable salt, hydrate or solvate thereof.

The invention also relates to pharmaceutical compositions comprising compounds of
25  formula I, to therapeutical treatments comprising administration to a patient of
compounds according to formula I, and to the use of compounds according to

formula I in the manufacture of medicaments.

The invention also relates to therapeutic methods involving the administration to a
30 subject in need thereof an effective amount of a compound according to formula I.

Furthermore, the invention also provides compounds useful in the manufacture of
compounds of formula I, i.e. compounds according to formula III and VII



have the neaning indicated: "A kyl" refers to a straight or branched al kyl
noi ety, consisting solely of carbon and 10 hydrogen, containing no
unsat ur at wans/0ddRyl preferably has 1-12 carbon at ons, suclPCTaBK@B/08025ar bon
atons. Exanpl es include nethyl, n-propyl, isobutyl, t-butyl, hexyl and
dodecyl . "(C2-C6)al kenyl" refers to @ straight or branched al kenyl noiety
having 2 to 6 carbon 15 atons having at | east one double bond of either E
or Z stereochenmi stry where applicable. This termincludes, for exanple,
vinyl, allyl, 1- and 2-butenyl and 2- nethyl-2-propenyl. The term "al koxy"
is intended to indi adi cal of for ; erein Ris alkyl 20 as
defined above, R¥E: oxy, ethoxy, ﬁ?bﬁg ,""'But oxy, etc. The term
" al koxycar bonyl )Ps |nt R4 to indicatePRa radi k of formula - COOR wherein
§ e.g. methoxycr

Ris allgyz-ag defi n¥£,4ethoxycabonyl, n-

pr opoxycar bonyk; opr carbonyl, etc. B5 Th ler m " sat ur at ed cyclic
hydrocarbon” O's i tend% to |nd|cate cyclic cBﬁﬁounQ@ optionally fused

bi cyclic rings, cdiaining hydrogen and carbon, mhlch are saturated, WO

03/ 059921 PCT/ DKO3/ 00025 5 such as cyclopropane cycl obut ane,

cycl opent ane, @itl ohexane, cycl oheptane, cyclooctane, hydrindane and

decaline. The term "unsaturated cyclic hydrocarbon” is intended to indicate

cyclic compounds, 5 optionally fused bicyclic rings, containing hydrogen

and car R@reih R1\WR2 CHG,GAE RAD, RDT end n&bbethecsanzomedng as ndigategtahoneed, such

as cyclo ene cl ohex cycl ohexadi ene, cycl oheptene, benzene,
naphtenéﬁgﬁ%eifﬁR§¥ﬁ?ﬁidﬂgﬁﬁmg i ndane and indene. 10 The term
"heterocyclic hydrocarbon" is intended to indicate saturated or unsaturated

cycl ke %;fﬁﬂ_%ﬁ%g&mbﬁ@fwgﬁmHEwmQONand one or nore heteroatons sel ected
from O, P, such as pyrrole, furan, thiophene, imdazole, oxazole,

t hi azol e, pyrazole, pyrrolidine, pyridine, pyrlnldlne t et r ahydroti ophene,
t et r ahy dsQfsed @nthe gpiepiéicatitinnenless specifizd nethemmb’pWalt%'@”O\ﬁ'ﬁé§ﬁ1ﬁ‘ﬁﬁ i nane and

phgspoii% %uanéﬁ&Aﬁm&mct&jers to phenyl or naphtyl. "Cycloalkyl" nmeans a
satura

ic’nolety having from 3-8 carbon a %E g | [%a%%udes for
exanpl e, Abyt r@f@f&)iw@ streighy prQé’ﬂ‘f'%P‘led YL MSHEYyAONSIglP i@ Y 8663799
10  hydrogen, containing no unsaturation, Alkyl preferably has 1-12 carbon atoms, such
as 1-6 carbon atoms. Examples include methyl, n-propyl, isobuty!, t-butyl, hexyl and

dodecyl.

“(C,-Cg)alkenyl” refers to a straight or branched alkeny! moiety having 2 to 6 carbon
15 atoms having at least one double bond of either E or Z stereochemistry where
applicable. This term includes, for example, vinyl, allyl, 1- and 2-butenyl and 2-

methy!-2-propenyl.

The term "alkoxy” is intended to indicate a radical of formula OR, wherein R is alkyl

20 as defined above, e.g. methoxy, ethoxy, propoxy, butoxy, etc.

The term "alkoxycarbonyl” is intended to indicate a radical of formula
~COOR wherein R is alkyl as defined above, e.g. methoxycarbonyl, ethoxycabonyl, n-
propoxycarbonyl, isopropoxycarbonyl, etc.

25
The term “saturated cyclic hydrocarbon” is intended to indicate cyclic compounds,
optionally fused bicyclic rings, containing hydrogen and carbon, which are saturated,



"Heteroaryl" refers to furanyl, pyridyl, indolyl, thienyl or imdazolyl.
The term hal ogen refers to nenbers of the seventh nmain group in the

peri odi ¢ wahiz®s992i1.e. fluorine, chlorine, brom ne and i odir@E/DRB/O0MSESS

ot herwi se specified in the context in which it occurs, the term
"substituted" as applied to any noiety herein neans substituted with up to
four substituents, each of which independently may be a (Cl_6) al koxy,

(d _6)al kyl, phenyl, hydroxy, thio, (Cl_6)alkylthio, am no, hal ogen,

cyano, cyhameydgiropdrte), tydantarey, kydlopentanepcyainelaney cy@ehepCoNH2, hal oal kyl ,

al kyl am &?"Eﬁ&é@% Qﬁéﬁ}l&}ﬂe’ar@l ok bonyI -CONHR12 or -CONR12R12 wherein

R12 is group or t resi due of a natural a- am no acid.
Pharmaceutically acceptable salts of t he conpounds of the invention can be

formed Efe pakrh hum&ﬁ'ﬁted?%lgtgmi&‘géﬂggm|i$Jig/Eeongigh tt@ur@&ra'te/q&né E@ﬁﬂ)d{mdﬁ,glani c or )
organi ¢ base metal salts suc
as Sgldl uh tS’PaIE}'o{“'a%dsP'ﬁ\fﬁq'gé'lnﬁg CORFaLAY ﬁKgré’g?rf ﬁnoﬁﬁrg sal 'C% hh n?iosgrragnem um
or cal ci camb@etarson bordl isrugastiicatedrisueh sab‘l@pgutﬁmeasycmﬁpﬁtﬂ i ne, piperidine,

di met hyl @faoﬂ@xa(&irenq @&Meﬁf@n@ebéﬁ%é nabﬁteh@%ngqrmghwgl%ng hteh& ihdurent i on

contain basic noieties, salts mayasob formed with parmaceutlcally
accept ab?® i8d¢Hor gani ¢ or organic acids, such as hydrochl oric, hydrobronic,
and hydr0|od|c aci d, phosphorlc aci d, sulphuric acid, nitric acid,

p- tO10ue SU| pra H!%t%{o%gcllc he/d Goc%{l)%”e?s%%m@d fo l‘?lﬁfcgte Ja?lfrg{e%l oe?‘g.,ng%cupa(f‘.g& ic acid,

pr oploni & enzol ¢ acid,
mal ei ¢ awjicts Cqm@denéimmre@erbéﬁﬁbgnc@ﬁstvftﬁeqréﬂor&shemf@@@msrﬁetchg ffag? t he

inventiof. s 1Q adfer SudR gyRoledfure8NthiPhehd) ,ﬁmz&em@msm@z@w ding to the

i nvention’ due to th presence of trjc at om and

possi bl yPYREIGPYRGIE NSRS PX”W@?%?#%FP&'ODE?%%E% Boiv Becurrence of
car bon- cgipbidine qidrazitg e sgialene; psespharindneengdrpbsemrepanke. geonetri ¢ | SOnNers.
The esence of nore than one chiral centre 15 gives rise to a nunber of

di astereoi soners with Ror S stereochem stry at each chiral centre.

For nul a TArylariefeisrip @bsng s @ePMt¥d ot herwi se, all other formulae in this
specification are to be understood to include all such isoners, in pure

form or, es th reof. 20 Preferred c t.h ention are
t hose m@élOﬁ@ﬁé‘"?ﬁ”&Paﬁ% ‘Uﬁﬁdﬁ“ﬁ\éc“tcﬁéo'%ﬁ haé'lpgqrrgpm grgjﬁr togﬁrag i on.

Pr ef er r etthcidap donesie et aydpprgpylo cfanmentyh qytipheryd atnldoyelopcrwl\mu ch X
reprgsents

“Heteroaryl” refers to furanyl, pyridyl, indolyl, thienyl or imidazolyl.

The term halogen refers to members of the seventh main group in the periodic table,
i.e. fluoring, chlorine, bromine and iodine.
25
Unless otherwise specified in the context in which it occurs, the term “substituted” as
applied to any moiety herein means substituted with up to four substituents, each of
which independently may be a (C;.g)alkoxy, (Ci-¢)alkyl, phenyl, hydroxy, thio,
(Cy-g)alkylthio, amino, halogen, cyano, cyanomethyl, trifluoromethyl, nitro, carboxy,
30 -CONHjp, haloalkyl, alkylamino, hydroxyalkyl, alkylcarbonyl, -CONHR12 or

-CONR12R12 wherein R12 is a (C1-Cg)alkyl group or the residue of a natural a-

amino acid.

Pharmaceutically acceptable salts of the compounds of the invention can be formed

35 with bases. Such salts include salts derived from inorganic or organic bases, for



CONHOH. I n particular preferred in this enbodi nent are those conpounds of
formula 25 | wherein X represents CONHOH and n represents 0 or 1. In a
pref erredwenisodgrent, RL is selected fromthe group consi AWK 00025

al koxyphenyl or phenoxyphenyl optionally substituted wi th hal ogen; hal ogen
substituted hydrocarbon radical; cyano; phenylal kyl or naphtyl al kyl
optionally substituted with 30 hal ogen; phenyl optionally substituted with
hal ogen or nitro; hydrocarbon radical; biphenyl optionally substituted

Wi L ht hf‘l-"{%gﬁﬁe n?%ﬁﬁ‘t@ﬂfb’ﬂ@é}ébdmﬁh@%tas(sl\ﬂrb séltOptkalpheenrth oetal saltd Ity ar RL
substituted w al ogen, or _cyano: .an rticular

gr oups ?%Elatﬁd%agi‘eﬁ‘ﬁf‘h%ﬁm %@ Fhg 3t %n?zeérnwégglﬁoxy - sgﬁ%@%l%

4- ( 4- br gipepdipaakyktyieniyé or d:e(rwlamme baits: éfn@pwymﬁ th%ﬁaﬁwon 35

4" br omoe 4 B %gggﬁéf%]ties'\%ﬁé rﬁg} ALH BB EMHl i trA phaRtetydally 4ctdptabephenyl

N- benzoyl h 03/ 05 3/ 00025 7

I n gﬁngﬁlmpr@mcmrg@@m%ac'%ﬁBm ?rsgﬁ\?dxg‘%"err%t“é@y\g am%{%gé%p consi sting
of hyd?}mmn&%&)@hwt acn(i,Gﬁtrﬁ:)aﬁudgengdlumnwlahqnllqw 6) al kyl . Exanpl es of
particu El}ﬂms% o{& aci n(%oHﬁj? ag%ﬁhg&gl@%tlfjé?%g&ﬂﬂ:yéqd %|t|‘|¥|ac:|d' &PRHEYl, n-butyl,

5 n-oct € odi ment _RS nd R4 are
i ndependeadt sugcinietduisk pengoic dnjd Mayein aC'ﬂOtheﬁe £<appIEs being CHETISTRERLr r ed

enbodi rrﬁgg ,hrﬂ.}r% fPRrEReMtnal Kyl or optionally substituted phenyl or
al koxypheny articul ar exanpl es of RLO are phenyl, 4-hal o-phenyl and in

par%‘? cul ar 4-chi oro-phenyl, 4-nethoxyphenyl, nethyl, isopropyl and
i SObUt yirherkmir@ csitdl Ickntesrin iee compduads edcasdibe do Heninveripn dugsp&ent s hydr ogen

or al kylj)% %{\]% (k/ga[nhoxrrﬂﬁertltlé ﬁl"rgsgﬁor%ﬁg B a@‘?@%lb@y’sor@ orclﬂﬂiféoéb?ﬁlﬁnéﬂiﬁc formula |

are: enyl) 0xo0- 4- phen pxaz osphortl nane- 3-
acet ohydar@namtqrna@l@w(s@, ar’Y e¢HGRBSE q_f)carbZ)@ carbon doub onds give'rise to

()-2-(4 H\@Blfégéﬁ%@hﬁ@}é&&\et?m%és phemrbsehcd p2moreathap bos phicalicasine - 3-
acet ohydr oxani ¢ _aci

(Y357 4508 G BOHBRES ) DB S ol BBt o B BB nane- 3
acet okystrexrrinalads bad (olesssperi§edethetyise, aII other formulae in this
() 2- [ 4, éec &Iytgl[l %P@WM‘% g%@gw{o]mau@é(éh‘ duddhssiérs lindule @taz apbBosphori nane- 3

25 acet SRydr oxam ¢ aci d | ast ereoner 2),

()-2,4- mph@wtheze%xo 1, 3, 2- oxazaphosphori nane- 3- acet ohydr oxam ¢ aci d
(di aster eoner 1),

20 Preferred compounds of the invention are those wherein the C-atom carrying the R2

group has R configuration.

Preferred compounds according to formula (I) are those in which X represents
CONHOH. In particular preferred in this embodiment are those compounds of formula

25 I wherein X represents CONHOH and n represents O or 1.

In a preferred embodiment, R1 is selected from the group consisting of alkoxyphenyl
or phenoxyphenyl optionally substituted with halogen; halogen substituted
hydrocarbon radical; cyano; phenylalkyl or naphtylalkyl optionally substituted with
30 halogen; phenyl optionally substituted with halogen or nitro; hydrocarbon radical;
biphenyl optionally substituted with halogen; benzylphenoxyl, phenyl-(NH)-C(O)-
phenyl optionally substituted with halogen or cyano; and methoxy.
Examples of particular R1 groups include 4-methoxyphenyl, 4-(4-chloro-phenoxy)-
phenyl, 4-(4-bromophenoxy)-phenyl, 4-(4-trifluoromethylphenoxy)-phenyl,
35 4 bromo-4-biphenylyl, N-(4-chiorbenzoyl)-4-aminophenyl, 4-nitrophenyl, N-benzoyl-
4-aminophenyl, 4-phenoxyphenyl.



()-2,4-D phenyl - 2- oxo-1, 3, 2- oxazaphosphori nane- 3- acet ohydr oxam ¢ aci d

(di astereoner 2), 30 ()-2-[4-(4-Chlorop hen

oxy) - phenwd 63459921 mret hoxyphenyl ) - 2- oxo- 1, 3, 2- PCT/DK03/00025
oxazaphosphori nane- 3- acet ohydroxam ¢ acid (di astereoner 1),

()-2-[4-(4-Chl orophenoxy) - phenyl ] - 4-1 4- met hoxyphenyl ) - 2- oxo- 1, 3, 2-

()-2, 4-Bi s(4- met hoxyphenyl ) - 2- oxo- 1, 3, 2- oxazaphosphori nane- 3- acet ohydr oxam
c acid (diastereoner 1), 35

()-2, 4-Bi s(4- met hoxyphenyl ) - 2-o0xo0-1, 3, 2- oxazaphosphori nane- 3- acet ohydr oxam

id_(diast 2 \ / KR/ .
?)-3?24Pﬁ%kﬁ§¥§5ﬁ%%§%ﬂ?ﬁ@Eq%%%gﬁgﬁggﬁ%FEEE%bxo- Qggéagfgyg%ﬁgsphorepane-3-
acet ohytydwreern, Cagply(, dFaselkemo ape awj&:o-s)alkyl.

() - 2- [ Ak il oF SRNENS YD yRIBE W mdHydrogeh N¥bRbby) Jitvd-isotatyl, B-bdtyl,

oxazaphosphoregane- -acet ohydroxam c acid (diastereoner 1), 5 ()-2-[4-
(4- Ch | BISPABRORENYheny!l 1 - 4- (1- net hyl ethyl) -2-oxo-1, 3, 2-
oxazaphosphor epane- 3- acet ohydr oxam ¢ acid (di astereoner 2),

()-2-(4; h@%@%@{.&h&é%&%%g@gdgﬂeﬂ, R3 and R4 are independentilg): methoxy or

4-(2-neg%ylprop oxazaphosphor epane- acet ohydroxam c acid
(di ast ehgdeeen.2), ()-2-[4-(4-Chl orophenoxy) - phenyl ] -
4- (2-met hyl propyl ) - 2-oxo-1, 3, 2- 10 oxazaphosphor epane- 3- acet ohydr oxam ¢

acid (diastereomer 1), -2-[4- (4-Chl h - - .
4-QQQEE#%§FBP§ﬁ§§¥f§58Q85%?§?@P“%% d%ég ﬁﬁ?%ﬁé%%Pg&g%é%%ﬂ§ﬁP%§%%ic aci d
(di ast epremebr Akopxyphenyl. Particular examples of R10 are phenyl, 4-halo-phenyl and in

()2-[4- g}?%t@!&?ﬁgﬁrﬂcﬁ‘g%)é?ﬁigpﬁi}g&h&ﬁhéﬁﬂj Rt liscbrepPadd RoButgkazaphosphor epan

e- 3-ac roxam c acl

()-4-(4-Chl orophenyl)-2-[4-(4-chl orophenoxy) - phenyl ] - 6- met hoxy- 2- oxo- 1, 3, 2-
oxazaphgs phean epane-prerefell @mpdtimenn KL 1aepkséolis aytiemmeowerlky), and in

()- -(4-CE|O oph | )-2-[4-(4-chl orophenoxy) - phenyl ] - 6- met hoxy- 2- oxo- 1, 3, 2-
oxaigph8§ HU%@G&%Q%B-acetohydroxanic acid (diastereoner 2),

()-4-(4-Chl orophenyl)-2-[4-(4-chl orophenoxy) - phenyl ] - 6- met hoxy- 2- oxo-1, 3, 2

20 oxaz T amc acid (diastereoner 3),
-4 ( 4%@2%%%&?&3?&%5%@%@@%&& ( )

O e ol &£ Dol P RS RREY o 9 oy 2 0x0-1,3.2

() - 4- (4-chlony drpRanitl acidodnatdreoryier2t)( 4- met hoxyphenyl ) - 2- oxo- 1, 3, 2-

oA RIS B AT L PO £ ARRRISTONRL) , 25,
acetohydroxamic acid (diastereomer 2),
(i)-2—[4—(4-ChIorophenoxy)—phenyl]—2—oxo-4—phenyl-1,3,2—oxazaphosphorinane—3-
acetohydroxamic acid (diastereomer 1),
(i)-2—[4-(4—ChIorophenoxy)-phenyl]—2-oxo-4-phenyl—1,3,2—oxazaphosphorinane-3-

25 acetohydroxamic acid (diastereomer 2),
(+)-2,4-Diphenyl-2-oxo-1,3,2-oxazaphosphorinane-3-acetohydroxamic acid
(diastereomer 1),
(+)-2,4-Diphenyl-2-oxo-1,3,2-oxazaphosphorinane-3-acetohydroxamic acid
(diastereomer 2),

30  (#)-2-[4-(4-Chlorophenoxy)-phenyl]-4-(4-methoxyphenyl)-2-oxo-1,3,2-
oxazaphosphorinane-3-acetohydroxamic acid (diastereomer 1),
(£)-2-[4-(4-Chlorophenoxy)-phenyl]-4-(4-methoxyphenyl)-2-oxo-1,3,2-
(i)-2,4-Bis(4-methoxypheny|)-2-oxo—1,3,2-oxazaphosphorinane-3-acetohydroxamic
acid (diastereomer 1),

35 (i)-2,4—Bis(4-methoxypheny|)-2—oxo-1,3,2-0xazaphosphorinane—3-acetohydroxamic

acid (diastereomer 2),



oxazaphosphor epane- 3- acet ohydroxam ¢ acid (di astereoner 2),

()-4-(4-Chl orophenyl) - 6- met hoxy- 2- ( 4- net hoxyphenyl ) - 2- oxo- 1, 3, 2-
oxazaphosptoonapsegne- 3- acet ohydr oxam ¢ aci d (di ast ereoner 3)PCT/DK03/00025
()-4-(4-Chl orophenyl) - 6-met hoxy- 2- (4- met hoxyphenyl ) - 2- oxo-1, 3,2 30
oxazaphosphor epane- 3- acet ohydr oxam c gaci d (di astereoner 4),

() 2-[ 4- (4- Chl orophenoxy) - phenyl ] - 4- phenyl - 2- oxo- 1, 3, 2- oxazaphosphor epane- 3-
acet ohydroxam c acid (diastreoner 1),

()2-[4- ((4)0‘1(|4dﬂeipb>eﬂw¢mwl)—ﬁh(elﬁlylleﬂhyﬂatlmﬁbﬁydxozl,6»209@,239@89&%%1%%hor epane- 3-

?;:etzo?zd{/e%ﬂgg gﬂd %&-ﬁ&ﬁﬁ 2)- °3 2- oxazaphasphor epane- 3-

acetohyc(rtb%alfh %{H?rep vahPBeer ‘k@@&ﬁ#’@\f‘%ﬁ“y')x&?%ﬁ@s 21 PCT/ DKO3/ 00025 9
() - 2- [ 4-dhz&pHosHRPERINE X3 hcddbidtydlarttc BBIE Nyibstredker 1),3, 2- oxazaphosphor epane- 3

- hy

O a3 - e S GrRbe s b e RER )3 o 82, 3, 2
oxazaphmhmmﬁnafﬁeecﬂwwdwmmmcaadl(dlaﬁtmeomﬂr@),of 4 isoners) 5

() - 4- (4- ENbor0RORBYY acW‘ z}].zz nLétn&lﬂro%bi)ﬂz &Em@rzoz%)(a Pﬁgeahbre%aeec@ 1,3 2

oxazaphosphor epane- droxam ¢ acid xture of 4 i somers
()-2-[4- E(C@tctf‘biﬂ@?(@mﬁ@ﬁ&(%asb‘ﬁé?f?}?{lzh (2- furanyl) 6- met hoxy- 2-.0x0- 1, 3, 2-
oxazaph ameor%pla@r%@msdérq»qam@ lal@tl'ﬁ}lp(rﬁbyﬂi)SIZQiS(GQUEQ 2),

4 c r.opheno -h X , 2- oxazaphosphor epane-

é CacePBh M@nﬁgé E{%g}i'y%?% ?r}é/? % Yiefofe? 1]
() 2- [ 4- E¥-2clht(@r @pbdronbnoxy pheeyil %%WHWWOW))R@XQ 133:2- oxazaphosphor epane-
3- acet o%gél_:@g o?e;?a%'edB ggétg@&&g\a%ggc,g)(d,a%pgom 5orr espondi ng carboxylic

aci ds. npounds accor formila Ill and VIl are
) 2- (4 w%@"Eh@ﬁcgahfnwamemibﬁwumefhv; O A RSRBP TR BENe
( d' ast er%ﬁ&bhydl()xanﬂ@acud

(d| élé( er@@ ¢)4X ¥@hl%3xer}yl)22%?4 RSOy Soren P BZARARS PR RRS -

()-2-]4- szﬁﬂﬁoewmmmex&)acqjhle\mym}anzc esid(diapiieeaoynier 1) 3, 2- oxazaphosphori nane

(di ast er?‘)')ﬂiec(rff éﬁloroghenyl) -2-[4- (4 chlorophenoxy) phenyl] -6- methoxE 2-ox0-1,3,2-

()-2-14- | or Op enoxya etot?nd¥ X -mlz:(a)li:(lg (glagtereomer 2) oxazaphosphon nane

25 (di asPeErariipephoggpane-3-acetohydroxa ,
(+)-4-(4-Chlorophenyl)-2-[4-(4-chlorophenoxy)-phenyl]-6-methoxy-2-oxo-1,3,2-

20  oxazaphosphorepane-3-acetohydroxamic acid (diastereomer 3),
(+)-4-(4-Chlorophenyl)-2-[4-(4-chlorophenoxy)-phenyl}-6-methoxy-2-oxo-1,3,2-
oxazaphosphorepane-3-acetohydroxamic acid (diastereomer 4)
(+)-4-(4-Chlorophenyl)-6-methoxy-2-(4-methoxyphenyl)-2-oxo-1,3,2-
oxazaphosphorepane-3-acetohydroxamic acid (diastereomer 1),

25  (&)-4-(4-Chlorophenyl)-6-methoxy-2-(4-methoxyphenyl)-2-oxo-1,3,2-
oxazaphosphorepane-3-acetohydroxamic acid (diastereomer 2),
(+)-4-(4-Chlorophenyl)-6-methoxy-2-(4-methoxyphenyl)-2-oxo-1,3,2-
oxazaphosphorepane-3-acetohydroxamic acid (diastereomer 3),
(2)-4-(4-Chlorophenyl)-6-methoxy-2-(4-methoxyphenyl)-2-oxo-1,3,2-

30 oxazaphosphorepane-3-acetohydroxamic acid (diastereomer 4),
(+)2-[4-(4-Chlorophenoxy)-phenyl]-4-phenyl-2-oxo-1,3,2-oxazaphosphorepane-3-
acetohydroxamic acid (diastreomer 1),
(£)2-[4-(4-Chlorophenoxy)-phenyl]-4-phenyl-2-oxo-1,3,2-0xazaphosphorepane-3-
acetohydroxamic acid (diastereomer 2),

35  (+)-2-(4-Methoxyphenyl)-4-methyl-2-oxo0-1,3,2-oxazaphosphorepane-3-

acetohydroxamic acid (mixture of 4 isomers),



()-2,4-D phenyl - 2- oxo-1, 3, 2- oxazaphosphori nane (di astereoner 1),
()-2,4-D phenyl - 2- oxo- 1, 3, 2- oxazaphosphori nane (di astereoner 2),

() -2-[ 4- (woalosyphenoxy) - phenyl | - 4- (4- met hoxyphenyl ) - 2- 0OX@ETIDBY3A0025
oxazaphosphori nane (di astereonmer 1), 30

()-2-[4-(4-Chl orophenoxy) - phenyl ] - 4- (%4- net hoxyphenyl ) - 2- oxo-1, 3, 2-
oxazaphosphori nane (di astereoner 2),

()-2, 4-Bi s(4-met hoxyphenyl) - 2-o0xo0-1, 3, 2- oxazaphosphori nane (di ast er eoner
1), ()-@®-2- [B'f(s}(@hlmebh@wphemdy)]-%nmthylﬂz,—axczldx%rpamobtpﬁwbpianam@}

di asterg
g) 2- (4ENgthgx rmcﬁsdgﬁmu"e0f4]omﬁ$f -2-0x0-1, 3 2- oxazaphosphorepane 35
(di ast erl&bel?- %I)Iorop enylmethyl)-2-(4- methoxyp enyl) -2-oxo0-1,3,2-
(()é/ g gg Makdpme 03§bldn)a ﬂa&e%oﬁ?ﬂ?&ééhﬁ& Byl X mxtQpecof 4, naoraer@xazaphosphor epane WO
reo
()- 2§[ 42((*2r4g‘~rir BE?RBWB& ?t-hﬁiﬁé‘%g ?f il i"-pﬁg‘?‘fm PRERYI$ 29 M5%57 1, 3, 2-
oxaz aph asqbaphepeineeaniexd-acatolnfdrekango ped nixture of 4 isomers),
()-2-(4- (Ng-?tﬁxﬁ)ﬁp&ﬁcﬂxt)%en%x&)zpﬁﬁklﬁﬁ RI-ARYAI)-8= 1A% Poty-3- &ooK8zaphosphor epane 5

(m xture
()-2-[4- MZMOé@Wﬁ@ﬁ@chqswmﬂmc pdd (EPREreaMHy)) - 2- oxo- 1, 3, 2-
oxazaph %Qﬂ%@orﬁﬂhéﬁbﬂ?ﬁphﬁnyﬂ 5- EWFBY(\,S)Z soxo-1,3,2-oxazaphosphorepane-3-

()- 210 a<ceto droxari%lc acﬁ(é’c?laggrgg%el] 1),’ 4-di met hyl - 2_ oxo-1, 3, 2- oxazaphosphor epa
ne, !
()-4-(4- (@bﬂze[ﬂe(dhd‘rhqﬂophQIOB\A)'I?W&WH’rE)hWhEWQM:bﬁ%%a]za@mﬁlﬂq?fé@(w}ox0- 1,3, 2-

10 1)
0)- ZX?Z%%P’%?HR’% ?ﬁ‘cé ﬁé&s@ﬁﬂ ‘ophenoxy) - pheny! | - 6- met hoxy- 2- oxo- 1, 3, 2-

oxazaphoagwﬁa@ésaﬁwooelinascﬁ@owfﬁeﬁc ds) |
()-4-(4-Chl orophenyl)-2-[4-(4-chl orophenoxy) - phenyl ] - 6- net hoxy- 2- oxo- 1, 3, 2-
oxai%phosphorepane (di astereoner 3), 15

(4- Chl orophenyl ) -2-[4-(4-chl orophenoxy) - phenyl ] - 6- met hoxy- 2- oxo-1, 3, 2-
oxazaphd's@nmimmn*(pguw@pqdmrtozfyrmula IIT and VII are
()-4-(4- Chlorophenyl) 2- (4- et hoxyphenyl ) - 6- net hoxy- 2- oxo- 1, 3, 2-
oxazaph hor epane §d|astereone

() - 4- (4 2ot RN RheaYl) - W&ﬁ&hﬁéﬂé]ng’ﬂzyQ@ZM%BWW%@?T??PT"‘Eo

oxazaphogphorepane (di astereoner 2),

¢ )xa?é’é @ Lg{ﬁﬂgﬁ@&%@q 2GR Q%%E‘?yl’;\gﬂ?f!z)-é)@a'z%cjgﬂ%&fr%h8)68)ié§ter?éoaﬁer

()-4-(4-2hl orophenyl) - 2- (4- met hoxyphenyl ) - 6- net hoxy- 2- oxo- 1, 3, 2-
(2)-2-[4-(4-Chlorophenoxy)-phenyl]-2-oxo-4-phenyl-1,3,2-oxazaphosphorinane
(diastereomer 1),
(+)-2-[4-(4-Chlorophenoxy)-phenyl]-2-oxo-4-phenyl-1,3,2-oxazaphosphorinane

25 (diastereomer 2),

(+)-2,4-Diphenyl-2-oxo-1,3,2-oxazaphosphorinane (diastereomer 1),
(¥)-2,4-Diphenyl-2-oxo-1,3,2-oxazaphosphorinane (diastereomer 2),
(+)-2-[4-(4-Chlorophenoxy)-phenyl]-4-(4-methoxyphenyl)-2-oxo-1,3,2-
oxazaphosphorinane (diastereomer 1),

30 ()-2-[4-(4-Chlorophenoxy)-phenyl]-4-(4-methoxyphenyl)-2-oxo-1,3,2-
oxazaphosphorinane (diastereomer 2),
(¥)-2,4-Bis(4-methoxyphenyl)-2-oxo-1,3,2-oxazaphosphorinane (diastereomer 1),
(+)-2,4-Bis(4-methoxyphenyl)-2-oxo-1,3,2-oxazaphosphorinane (diastereomer 2),
(2)-2-(4-Methoxyphenyl)-4-(1-methylethyl)-2-oxo-1,3,2-oxazaphosphorepane

35 (diastereomer 1),
(£)-2-(4-Methoxyphenyl)-4-(1-methylethyl)-2-oxo-1,3,2-oxazaphosphorepane



oxazaphosphor epane (di astereoner 4), 25

()-2-[4-(4-Chl or ophenoxy) - phenyl | - 4- phenyl - 2- oxo- 1, 3, 2- oxazaphosphor epane
(di ast er eooer3/059921 PCT/DK03/00025
()-2-[4-(4-Chl orophenoxy) - phenyl ] - 4- phenyl - 2- oxo- 1, 3, 2- oxazaphosphor epane
(di astereoner 2),

()-2-[4-(4-chl orophenoxy) - phenyl | - 4- ?2 furanyl) - 6- net hoxy- 2-oxo-1, 3,2- 30
oxazaphosphor epane (di astereoner 1),

()-2- [40(aégtgrgg,r95p@}1enoxy) phenyl ] - 4-(2-furanyl)-6-nmet hoxy- 2- oxo-1, 3, 2-

h h
?;<a§aF483£)? @LE%E@EFR%’%S% pﬂ%&ﬁ@ f‘@ T?tgﬁletrm?t P mé% ﬁyl si |yl oxy] - 2- oxo- 1, 3,
- OXazaphesiisphappae ((nﬁhxase of ¢tmomers)) , 35

2-14, <oyt 2- 1,3,
0 o Tt b R B B aS o Dho%) 00025 11

()- E:Ehy(mlztt(rﬂﬂﬁxétlmw&)henyl) 2- 0X0- 4- phenyl - 1, 3, 2- oxazaphosphori

nave- 3- Cﬁ%@kﬁkﬂé)@})%{enm A- (Q)maﬂ'\mplropyl) 2-ox0-1,3,2-
(degslvggi%ﬁl?osﬂ?greeﬁn rm);Fure Opg %meré), oxazaphosphorl nane- 3-acetate 5

2-[4- (4(W-W-Wnerwmh)enp*},eFgHe]ﬂy|2-4d{><dm‘lBtlpjﬁéhy*o-1 332-pxazaphosphorepane,
OXazaph?%hAPgi ICﬂ%mﬁph%n?ﬁ% f EH%OQQﬂEIﬁer{ly)] 6—('r)etIEé>1Wi -oxo-1,3,2-

2-[4-(4- - 2- 0X0- 4-phenyl - 1, - oxazaphosphorl
nan&o 3- amah@pbqﬁeagvn@( @ﬁ#@rreow)er 1%0 ()- Et hyl

2,4-Di pl(tgtw ﬁ4%h@?9pﬂen§b)22—[m@42alﬂh@@ﬁé\mxvmihewy&—&m ate-2okadiBReomer 1),
()-Et hy:oémpo%glorep% élﬂ%}:ﬁreom + 35 0xazaphosphor i nane- 3- acet at e
(di aste
gxggal(o ﬁéghalmn{qmnmnmqg)ﬂ)phf%? ]fcrlzsmpu‘temhohgrpﬁ]el) ﬁyﬂge;thgéyﬁ%}j)xg- 133,2-
his %peg)a %ﬁ BlBfefhast er eomer y
2-[4-(4- 6%38 ;?h ? ?4 met hox eny| 15
ovaéphd@pﬁdﬁ*Cfﬂmn@h%%)c%ﬁ%t(‘é Cb'aroglg?wbﬁﬁgﬁg %th%% ks
2, 4- Bi s(4a¥p yl(ala&ee@@arei,@ 2- oxazaphosphorl nane- 3-acetate
(o t“?ﬁﬁ% ?ﬁ L3 B IO SR PO A2 3 acet at e

2, 4- Bi s(@-fee
( di ast ero&@i&)ho@horé{ﬁne (diastereomer 1),

() - Et hyl g) de( P(QWB”X'()} rﬁetﬁ&xy’fﬂrﬁémj girhthpxy22@%@-11,32- 2- oxazaphosphor epan

e- 3ac Tate I a ereo
2- (AZONEtQXéK%Dth@pa@E((S’LLaﬁ@fW“PGé@I%yI ) 2 oxo0- 1, 3, 2- oxazaphosphor epane-
(+)-4-(4-Chlorophenyl)-2-(4- -methoxyphenyl)-6-methoxy-2-oxo-1,3,2-

oxazaphosphorepane (diastereomer 3),
(i)-4-(4—Chlorophenyl)-2-(4—methoxypheny|)—6—methoxy—2—oxo-1,3,2—
oxazaphosphorepane (diastereomer 4),

25 (i)-2-[4-(4—ChIorophenoxy)-phenyl]-4—phenyl—2-oxo-1,3,2—oxazaphosphorepane
(diastereomer 1),
(i)-2-[4—(4—ChIorophenoxy)-phenyl]-4—phenyl-2—oxo-1,3,2-oxazaphosphorepane
(diastereomer 2),
(-_lr)-2—[4-(4-ch|orophenoxy)-phenyl]—4—(2—furanyl)-6—methoxy-2—oxo-1,3,2-

30 oxazaphosphorepane (diastereomer 1),
(i)—z-[4-(4—chlorophenoxy)-phenyl]—4-(2—furanyl)—6-methoxy-2-oxo-1,3,2—
oxazaphosphorepane (diastereomer 2),
(i)-z—[4-(4—chlorophenoxy)—phenyl]—5-[tert—butyldimethylsilyloxy]—2-oxo—1,3,2—
oxazaphosphorepane (diastereomer 1),

35 (J_r)-2-[4-(4-chIorophenoxy)-phenyl]-S-[tert—butyIdimethylsilyloxy]-z—oxo-l,3,2-

oxazaphosphorepane (diastereomer 2),



3-acetate (diastereonmer 2), ()-Ethyl

2-[ 4- (4- Chl or ophenoxy) - phenyl ] - 4- (1- et hyl et hyl ) - 2- oxo- 1, 3, 2- 25
oxazaphosptoonapsene- 3- acet ate (di astereoner 1), ()-Ethyl PCT/DK03/00025
2- (4- Met hoxyphenyl ) - 4- ( 2- net hyl propyl ) - 2- oxo- 1, 3, 2-
oxazaphosphor epane- 3- acet ate (di ast ggeoner 2), ()-Ethyl

2- (4- Met hoxyphenyl ) - 4- ( 2- net hyl propyl ) - 2- oxo- 1, 3, 2-
oxazaphosphor epane- 3- acetate (di astereoner 1), 30
()-Ethyl2-[4-(4-Ch|orophenoxy) phenyl] - 4- (2 met hyl propyl ) - 2- oxo-1, 3, 2-

gX?Zangé%lg{(l?gﬁégﬁé%%c P{@ ZJL 3('%%&‘%”8,[ jh’y1 _%%ggﬁ%?%(,(r)zrfaﬁE@bcetate

oxazaphtdipdtercepand),3- acet ate, () - Et hyl
4-(4- Ch rﬂﬂﬂ ﬁhe@w&epﬂequﬁhi-ek&ntﬁﬁﬂ%ﬂﬁ sphezhphdEph&intoxsy3-2ecatata- 35

1,3, 2- o or epane- 3-acetate (di astereoner 1), ()-Ethyl
4. (45 ChK@?SSS'f?@WF)?)rZ [ 4- (4- chl or ophenoxy) - phenyl | - 6- met hoxy- 2- oxo WO
03/ 059921,)-BeA W&h&ﬂ@&’éphé@xm -Bhéhyip@paphasiehgr bgane- 3- acet at e

di ast ereone
El I(fChP%S?@Bh%WbP'}' %/%ateh dbarsg)er oerP\%rX))) phen¥l] 6- met hoxy- 2- oxo- 1,
3, 2- oxatHpEbgiphot- é%@h@@@oex&ét@e(‘mlﬂ'és@@r%éhﬂ 3)3:2() - Et hyl

4-(4- Chlyor o) ﬁ@é&%&n%&faae&aféﬁdd@s@&e&ﬂwm phenyl ] - 6- met hoxy- 2- oxo- 5

1, 3, 2-

4. (10 T MR RrRy L B SreR Ry g 3ocits \fktegimes 1),
oxazaphesphelEparmplergt-atadoet ,GH- @&!zepm:(sp’mmnh)wg 3@ceeqhyﬂ|astereomer 2),

4- (4-Chl t.h ,

Oxgzaph (s))plgt%y?gi%% 2: eéheiﬁéx( déh%n r4é r—%\?ﬁ%&l%l’)en;r)%ex@-l%f—

()-Et hyloaaz(a@hdmhorlwﬁewwtaaamsh‘tf@mﬂt th- net hoxyphenyl ) - 2- oxo- 1, 3, 2-

oxazaph d@h 148 ethdkypHeny Bt gko-1,3,2-
4- (4 Ch?i)?%@ﬁﬁ%%‘%{;—%{hﬂﬁﬁ@é@n@x e thpFlen;//FI)) yonool 3, 2-

oxazéph@%mmhewﬁ@n@eaéacaﬁaé dd?%%%?’&%%r 4), ()-Ethyl

2-14- (4-(@Eﬂfyﬂzhem@oqymembemﬂehyw—aswws mmzapuosammnans-s—acetate
oxazaph hore anﬁ 3-acetate (di astereoner 1), () Et hyl

2-[ 4- (4 F‘i?f%‘%'?} &ndxy) - phenyl | - 4- phenyl - 2- oxo-

oxazaphc(spﬁtméadﬂ@s@- ue'émoayréwepw.)a?s@w év?epxwph?%ohﬁ'@ﬁﬂe -3-acetate

2 (4 NEt %f)‘(‘ 2); 4-net hyl - 2- oxo- 1, 3, 2- oxazaphosphor epane- 3- acet at e

BT 20( 4 @fﬁw&aﬂé%%wvaﬁs@ f?&?%'ﬁmatw@:a%%{'av,z-zexazaphosphorepane-

3-acetate (diastereomer 1),
(+)-Ethyl 2-(4-Methoxyphenyl)—4-(1—methylethyl)-2-oxo—1,3,2—oxazaphosphorepane-
3-acetate (diastereomer 2),
(&)-Ethyl 2—[4-(4-ChIorophenoxy)—phenyl]-4—(1—methylethy|)-2—oxo—1,3,2-

25  oxazaphosphorepane-3-acetate (diastereomer 1),
(£)-Ethyl 2-(4-Methoxyphenyl)-4-(2-methylpropyl)-2-oxo-1,3,2-
oxazaphosphorepane-3-acetate (diastereomer 2),
(+)-Ethyl 2-(4-Methoxyphenyl)-4-(2-methylpropyl)-2-oxo-1,3,2-
oxazaphosphorepane-3-acetate (diastereomer 1),

30 (&)-Ethyl 2—[4-(4—ChIorophenoxy)—phenyl]-4—(2—methylpropyl)-z-oxo-1,3,2-
oxazaphosphorepane-3-acetate (mixture of 4 isomers),
(£)-Ethyl 2-[4-(4-Chlorophenoxy)-phenyl]-4,4-dimethyl-2-oxo-1,3,2-
oxazaphosphorepane-3-acetate,
(£)-Ethyl 4-(4—Ch|orophenyl)—2—[4-(4-chlorophenoxy)-phenyl]—6—methoxy-2-oxo—

35 1,3,2-oxazaphosphorepane-3-acetate (diastereomer 1),
(£)-Ethyl 4-(4-Chlorophenyl)-2-[4-(4-chlorophenoxy)-phenyl]-6-methoxy-2-0xo0-



oxazaphosphor epane- 3-acetate (m xture of 4 isoners), ()-Ethyl

4- (4- Chl orophenyl nethyl)-2-(4-nmet hoxyphenyl)-2-oxo0-1, 3, 2-
oxazaphospioonapeme- 3- acetate (m xture of 4 isoners), () - EtHea/DK03/00025

4- (4- Chl or ophenyl net hyl ) - 2-[ 4- (4- chl or ophenoxy) - phenyl )] - 2- oxo-1, 3, 2- 25
oxazaphosphor epane- 3-acetate (m xture2of 4 isonmers), ()-Ethyl

2-[ 4- (4-chl or ophenoxy) - phenyl ] - 4- (2- furanyl ) - 6- net hoxy- 2- oxo-1, 3, 2-
oxazaphosphor epane- 3- acetate (di astereoner 1), ()-Ethyl

2- [ 4- ( 4- tBlpxazheesphreptremidcetatg @idsheraayk) 25- met hoxy- 2- oxo- 1, 3, 2-

h -
5 (tert °%2§'F‘§P‘an%fﬁﬁ”%ﬁw"ez‘[ﬁ‘%af‘““ﬁ{r@ﬂ'@5’5@%‘;’0“%2'555”“5%%%% % ox0-1, 3,2

oxazapho¥p P’é&?ﬁﬁ'éos@ CBENf 8 a(cﬂqa&’sf%?sé?fﬁ%‘?"eﬁ () - Et hyl
5- (tert - tayeyhdisngt- tlmlo&jphydmw)ey)[4z’(4[c=ﬂa+c(répMnbw)mmalqyﬁymem@mcixoz- oxo-1, 3, 2-
Oxazaphog oL ChANodhARELALE LULRSLGLEONEL 2y () ELY

2-14-(4- oro noy 3,2- 35
oxazapho@:{)ﬁb'ﬂ\éﬁaHeCBIOmDBEI@Ml)36(rd¢thgl<§eP-dén‘aethgyyph‘ﬁmlb}?}fml-)@@ PCT/ DKO3/ 00025

13 The cmgw&ghafepgr{ge3,%@e§penﬁtd,dswg&%pﬂ can be prepared in a nunber of
ways we known in ani c_synthesis. The

f
corrpound@*)cﬁth\flﬁe("pFB'QWe”\f'héé"ﬂ?‘ihBW Ea(ﬁ S QWH%I?@%'? ge?i‘ou%?r?g t he met hods
out | i nedoebsivésph@gpites-avetate (dmtéredﬁelkmpm in the art of synthetic

org tr Y, ~Rf |.af C dy t hose skilled
in t af‘? é"f ér F@gro@%@%é%@%@fwude @%Eﬁylzﬁrﬁt e’gyz to, those
descrl beexdzeblpspha@paiee3gostete @éﬂ%@@fﬁgr %J)f, forrrul a (1) may be prepared
usi ng t he,rReatd- w&h@%heﬁﬁpb%&%sﬁy de@achitedydrenyifizSogetsian. The

reactions are perfornmed_in | vent s glproprl ate to the reagents and

mat eri al %Xaéﬁﬂ?‘l??@%feaﬂ?f %@F?tériﬂ igsg3repRE’ 4k r ansf or mat i ons bei ng ef f ect ed.
Al so, i n@yfEhd\2afdhet-Coloraphbodky)-gaseyl)-betiebgl Boxko-113,2-s t o be under st ood

t hat 531I I rZ%@QOssﬁgogesghcetk%get%pen{y és'té?’@glpell {'I)C| udi ng choi ce of solvent, 15

reaction’a ur€, duration of experinent and
wor k- up (ibrﬁﬁh\éd?tﬂ“eé"r Chlp@pbﬁmbrphémﬂbﬁpbﬁwlta e 1c2st andard for that

reacti onoxéygbmpﬁm%,% 31@@6@@@,35&3@%@@@ sed by one skilled in the art. It
i s under od by one skilled in a ?f Por I’all C S Qr%hem ma t he
Funet 1 ongd Y - EE BRSPS D S o & BiRs Gr PSRBT eRE S SaFE st be
corrpati b(muxwrtermftﬂfhsanne&a)gent s and reactions proposed. Not aI | 20 conpounds
el SO b T Aok A NERE SRR Y RE coel Be i L o o
restrict pmgphqsah@nﬁéawﬁﬁehatfeﬁwt%p&ﬁ isperdonpatible with the reaction
condi t i opg-gmhil4-pe chRAsHhkdylmethyl)-2-(4-methoxyphenyl)-2-oxo-1,3,2-
oxazaphosphorepane-3-acetate (mixture of 4 isomers),
(£)-Ethyl 4-(4-Chlorophenylmethyl)-2-[4-(4-chlorophenoxy)-phenyl)]-2-oxo-1,3,2-
25  oxazaphosphorepane-3-acetate (mixture of 4 isomers),
(2)-Ethyl 2-[4-(4-chlorophenoxy)-phenyl}-4-(2-furanyl)-6-methoxy-2-oxo-1,3,2-
oxazaphosphorepane-3-acetate (diastereomer 1),
(£)-Ethyl 2-[4-(4-chlorophenoxy)-phenyl]-4-(2-furanyl)-6-methoxy-2-oxo-1,3,2-
oxazaphosphorepane-3-acetate (diastereomer 2),
30 (&)-Ethyl 5-(tert-butyldimethylsilyloxy)-2-[4-(4-chlorophenoxy)-phenyl]-2-oxo-1,3,2-
oxazaphosphorepane-3-acetate (diastereomer 1),
(£)-Ethyl 5-(tert-butyldimethylsilyloxy)-2-[4-(4-chlorophenoxy)-phenyl]-2-oxo-1,3,2-
oxazaphosphorepane-3-acetate (diastereomer 2),
(3)-Ethyl 2-[4-(4-chlorophenoxy)-phenyl]-5-hydroxy-2-oxo-1,3,2-
35 oxazaphosphorepane-3-acetate (diastereomer 2).



apparent to one skilled in the art and alternative nethods can be used. 25
Conmpounds according to the present invention in which X is a hydroxam c
aci d grouwo 6308M0H may be prepared from conpounds of the BROIVEKG3000RS N
which X is a carboxylic acid group -COOH That process conprises reacting
an acid of general fornula (I1l) (inlBhese and the follow ng fornul ae R1,
R2, R3, R4 , R10, R11 and n have the above neani ngs unl ess ot herw se
specifically indicated; R13 represents an 30 al kyl) WO 03/059921

PCT/ DK0O3/ 00025 14 RBR R3 R1\ 10 n RI\O n O~P\ R4 ~P\ R4 N R11 ON R11
HO R2 RIO HONH R2 R1I0 O O [IIl [la] wth hydroxylam ne, O protected

hydr oxyl am ne or N, O-di protected hydroxylam ne. Oher substituents of the
acids (Il) may thensel ves be protected fromsuch reaction, and the

pr ot ect i g prmRepsdsefths wirsequierentionb@nrbenpepated iroamtiméer efsmwsiwnjl 5

hydr exanifoudtloGh s s%lbéd i B %Bﬂ@r@%ﬁk's%‘th'e&s C‘Iar{erdoﬁﬂ)ﬁg%s H’Schgg[; , of the
many net hods, for ﬁ?@ﬁé{gor mat | on of ed in the

art of dPYEtior &) fhesised yWsing fe rﬁ?'é@@ﬂs O%P%h‘ﬂEWaWH?"d‘rer WEh(j sobut yl
chl or of omathiods ket mtthe Gangraynthetia@ee@hidi dhgniifdnt Bevaienagthdreorelt i on in

esters oPPuRBrapYERerEl f e et SERIS TR B RaBETI TS an coter
of genert&} tose gascaibed Pelpwwi t h hydr oxyl ami ne or 0- protected hydroxyl am ne
in tioe mlﬁﬁﬁ%&&ﬁp@nbﬁﬁﬁfcrr@a m&Y bOpRbardd BingtR\reddiohMRH O-P\ R4 R 1 3
- ON R]technlques%]éscr%ed in %l’]lS section 1The reactions are performed in solvents
appropriate to the reagents and materials employed and suitable for the
transformations being effected. Also, in the synthetic methods described below, it is
to be understood that all proposed reaction conditions, including choice of solvent,
15  reaction atmosphere, reaction temperature, duration of experiment and work-up
procedures, are chosen to be conditions of standard for that reaction, which should
be readily recognised by one skilled in the art. It is understood by one skilled in the
art of organic synthesis that the functionality present on various portions of the educt
molecule must be compatible with the reagents and reactions proposed. Not all
20  compounds of formula (I) falling into a given class may be compatible with some of
the reaction conditions required in some of the methods described. Such restrictions
to the substituents which are compatible with the reaction conditions will be readily
apparent to one skilled in the art and alternative methods can be used.

25  Compounds according to the present invention in which X is a hydroxamic acid group
-CONHOH may be prepared from compounds of the invention in which X is a
carboxylic acid group -COOH. That process comprises reacting an acid of general
formula (II) (in these and the following formulae R1, R2, R3, R4, R10, R11 and n
have the above meanings unless otherwise specifically indicated; R13 represents an

30 alkyl)



R2 Rz [III] [la] 15 Conpounds according to the present invention in which
X is a carboxylic acid group COOH may be prepared fromesters of general
formul a (Wdg3/s992basi ¢ hydrol ysis. WO 03/ 059921 PCT/ DKO3/ (a2mK031608R3 R3
RLOnNRI\ n RAO_ /PN R4 NRI1 O NRI1 R13~-O0 R2 R1I0 HO R1I0 ~R2 O
[111] [11] The esters of fornula (hil) may be prepared from phosphonyl
dichlorides (1V) and amno alcohols (V) in the presence of a base. R3
RINOn Oa R RIO RI1 RBOANRA 0OOHRI1 RRPCO +R13HR3"I 0RO
ORA O [MMI[LLI]__5 The esters of forrmula (I11) rmay al so be prepared from
phosphonyl _di&tThe Rles (1'v) and am no O s (M) in the presence of a

base and s eque t alkylation of td (/)I n r medi at e oxazaphosphac
cl oal kane
(RI\/lol??ll{tlll 1?‘lfestep—s—(A/III) |n4Fh nce of abage. ICI;:% é~ d
+ 0%\ R4 RIL ~HN - ’
AV [Vf"Bs ]< HONHT< R1o ( RI1 R4 RO [1V]
R2

fi lia]
with hydroxylamine, O-protected hydroxylamine or N,O-diprotected hydroxylamine.
Other substituents of the acids (II) may themselves be protected from such reaction,
and the protecting groups may subsequently be removed from the resulting
5  hydroxamic acid moiety.
The condensation is carried out using one of the many methods for the formation of
amide bonds known to one skilled in the art of organic synthesis, e.g. the mixed
carbonic anhydride (isobutyl chloroformate) method.
Compounds according to the present invention in which X is a hydroxamic acid group
10 -CONHOH may also be prepared from esters of general formula (III). That process
comprises reacting an ester of general formula (III) with hydroxylamine or O-

protected hydroxylamine in the presence of a base.

R3 | R3
o) o)
R1./ RIS
LN R&A —> o> R4
R13—0 N—*~R10 HONH—0 R10
ON Lo ON
R2
[y [1a]

15 Compounds according to the present invention in which X is a carboxylic acid group -
COOH may be prepared from esters of general formula (III) by basic hydrolysis.



OnRBRRI\N I RRLinOPNRA O"PN R4 + RI3,0Br, | 0 RlL1 H R11 R1I3R2 R10
RROR2 O 10 [Vil] [M1I] [I11] WO 03/059921 PCT/ DKO3/ 00025 16 Starting
mat er i al swd 08jossme either commercially avail abl e or readi IRCTpbIe@Ez20Ed from
aryl brom des or aryl triflates by palladium catal ysed phosphonati on (Hirao
et al., Synthesis, 56-57, 1981) folq{sowed by chlorination (H Quast et al.,
Synthesis, 490, 1974 or N. N. Bhongle et al., Synthetic Comrunicati ons,

17, 1071-76 (1987)). 5 Starting materials (V) are readily obtained e.g. by
al kyl ati on of am noal kohols (VI) wth haloesters (VIII). Am noal cohols (V)
in which R3 and R4 #ogen and in which n=1 or mayRBe prepared from
honoal | ylic arrR’ng i sters (J. Org. Chem, R, 9 66a7773 (1994)) by
ozonol ysi s/ reductPon (n | 1Q0_(n=2). R10 R11 R3

L PO £' hydrobor ati on/ oxi datpon
O R2 R10 R11 R3OAN &é,OBr,—I——*Rl TO --- OF N H I¥RI RR 0 R4
t

[V [V|||]1\¢y| 1. B0OC20, N 3N R2 R10 2. 03/ NaBH4 R1Q/'RI1\ RR13. HClI /et her 0
OH Rl B@N\RI3 I%rRi—ORll ORI OM RI=REM TN 1R1@OC20, Et3N 2.
9-BBN, H202 R2 Bl1 R2 R10 3. HCl/ether R10 W0 OHR2R13 '0 N R13 H n

[ nj
The esters of formula (III) may be prepared from phosphonyl dichlorides (IV) and
amino alcohols (V) in the presence of a base.

o R3
- Q Ri PR
o d Ri0. R11R3 o R4
p! 0 OH o N R11
ri C T RI13 N n  ——  R13” T<R2 R10
o) R4 o)
[V \Y [

The esters of formula (III) may also be prepared from phosphonyl dichlorides (1V)
and amino alcohols (VI) in the presence of a base and subsequent alkylation of the
intermediate oxazaphosphacycloalkane (VII) utilising haloesters (VIII) in the

presence of a base.

o R3
o, Cl R10_R11 R3 R1\P/ "
“PL + OH — = 0" R4
ri G HZNWn N—TR11
R4 R10
(V] v i
R3
r1 Pt A
0 RS 0 =P R4
R1 n o~
P R13 Br,l — NTToR1
-~
o X R4 + ~ ! OT<
R10 R2
il vii [

10



HRLI1 OOR4 M R3=R4=H, n=2 WO 03/059921 PCT/ DKO03/00025 17 Starting
materials (VI), in which R4 is hydrogen may be prepared using routine

synt het i cwoedswsele1f or i nstance in the follow ng manner: NRCTOMES/0025gener al
formula (1X) (prepared as described in Synth. Comm 24(18), 2537-2550
(1994) or Synlett (5), 602-604 (19989) may be heated in o-al kenyl al cohol s
to give the isoxazolidines 5 (X), which may subsequently be reduced by
treatment with Zn-dust in acetic acid at 60C to yield amnodiols (XI). The
pri mary sahitiobohatamyls ry) pretelcdredmnsdirciglly dvailaislepr ogadilyiprgdacdd foernde and base,
t he am ngo-f ' I i Yhvdi nate to yield
corrpoun?f’gyl(%ﬁdl.eg%ﬁgws{E%ﬁ%%gé;{agg‘hngﬁ#ﬁ&s}ec{jhiﬁ%%%hr(mtgiéétlr)a(;i'ect ed using
e.g. ac&ynthesishyens7dao@hdoleyas yrchigriptian éd- Q43shgt am OREsiey FA%™ i de and
base, the7RepRYN. Bhosde GBYI. bSyntiRiiR\@ehrHgh Bgtiods 3t 7 1ol area1888)). di cyano-

1, 4- benzoqui none (DD’%) and the BOC and silyl-protecting groups may

si muPt aneousl y be renoved using HCl in ethanol at 60C to give conpounds

(V1) , i retaniingchateffaldévptesreadityhdtainéky.lg. gy elkylabion af pmioekohelg (Youp to be

removed A Bh R ahd KA die hyBoGePEhERPC N n +O
N R A %%‘%F(SVF{ AripeToohl? (v B 1) &SI (1Pr) 37 Base O N~ N OH 2)
Boc20 YRthicimol oF2 rayr m@pqu[f%n} hPrjqp@I]yllc amino acid esters (J. Org. Chem.,

59, 7766-7773 (1994)) by ozonolysis/reduction (n=1) or hydroboration/oxidation

10 (n=2).
R2
R10, R11 R3 O R10. R11 R3
OH  RI3 B, | 130 NWOH
H2N n =+ 0] —_— H n
Ré R2 0 Ra
V1] Vi \di

1. BOC,0, Et;N

R2 R10 2. O,/NaBH, R R10. R11R3
o M 3. HCl/ether _0 OH
R137 X ——— R N ;

N H
H R 0 R4
\Y
R3=R4=H, n=1
1. BOC,0, EtN
2.9-BBN, H,0, R2
Rz R0 3. HCl/ether R10_ R11R3 o
0 /k\/\ - g R13/O N
R13 N AN N n
H R11 o Ra
V]

R3=R4=H, n=2



1) DDQ RIRO R11 OPg OH 2) HCI/EtOH H 2N 60C [VI] WD 03/059921

PCT/ DKO3/ 00025 18 Starting materials (VI) in which R4 is an hydroxy-group
and R10, Wblo3aseh2R3 are hydrogen are commerci al |y avai | alH@/DISi3a0035ng
materials (VI), in which R3 and R4 are hydrogen are either commercially
avai |l abl e, known conpounds or may bgyprepared using routine synthetic

met hods for 5 instance in the follow ng manner: Y~+ LDA N, O + HO i i~ Nn
-70C R11'Ji, RIO[IX [XX] OHI Zn H NO-Si /'~\ I NO-Si n 60CO0"~" n
R11 Rlosﬁhlnjﬁ)lafeﬁals] (V[I)Xhﬁ/i/vhch:)MHE hydiBgCridy Delprapared Li08Ir®ENER O [V ]

ni trones repa t 99 may be
condens@ﬁ‘ Qri“ggﬁhf’% St ér&f%%'] grgé Qﬁ%&b& m?é\ﬁrﬁ g ﬁ”?ré@%sn%:gg ﬁei@pﬂm%% )y

di i sopr ¢y [(erepared ag ldE#yibad in $m§h orany ééﬁllsth ?@'P @/%qcbwpéh?rn%\@'?tkl 1) may
then begﬁl} 883- %@4%@5@3?%%(&%%@ iR oﬁ@lﬁéﬂyql aR6hdélé Eﬁ?glhalﬁiﬁﬂ isbxazyglidthet am nes

' I h
(KT b Bon o hrapy sobape s ey anoad oy SR nE e efCh A higgel oy | hen
R4 a_r e bud:r@gﬁmd Whriodisid (X1). The priyaryelqhelpasede pravestedibsing t ut ed
4-a ylcgllot'ld(.gfﬁd bg]eb%%aém%o -fLAE&RN %%Jﬁe pil&g&)sd byingt andar d

ozonl y5|ré' ?Péafﬂ}/é%". on droboration/oxidation ‘15 (n=2), with the
anm no gddafgblaplpdlg@'bpmt@ﬁgy@fcb@cémcy@ds (XII). The secondary alcohol may

either be protected using e.g. acetic anhydride and base or alkylated using an

10  alkylhalide and base, the benzyl group may be removed using 2,3-dichloro-5,6-
dicyano-1,4-benzoquinone (DDQ) and the BOC and silyl-protecting groups may
simultaneously be removed using HCl in ethanol at 60°C to give compounds (VI), in

which PG denotes either alkyl group or a protecting group to be removed at a later

stage.
15
O/
O/
o 80°C 7n
= B —_
~o * /\H‘ e 0 OH 60°C
- N n
+ 0O
N| R11
A R0
R11 R10 X
[X]
/O O\
H 1) CISi(iPr)3, base
\@& O\H/NMOSKIPOS
OH 2)Boc,0 oR11 R10 OH
R10 ©OH
X1 (XI1]

1) DDQ R10. R11 QP9
2y oEoH Ao
2) HCIEtOH H,N h
60°C
vi



Starting materials (VI) in which R3 and R4 are hydroxy or al koxy may be
prepared from conpounds (Xl V). by dihydroxylation. The resulting al cohol

f unct i onswoeng/059921 necessary, be al kyl at ed usi ng an al kyl iradT/mico3zmeksbase
after BOC protection of the am no group, and the benzyl, silyl and BOC
protecting groups subsequently be 2Qgrenoved as described for conpounds
(XI'V). WD 03/059921 PCT/ DKO3/00025 19 Starting materials (VI) in which R4
i s hydrogen may be prepared from conmpounds (XV) by

hydr obosegirtien makdria faninoshitty Reran biatrbxyrgfooblaoddd ObR1t eRg R3@eEmi ng of t he
epoxi de,_usin 0. - 1e resul ting al cohol function may, if
necessap\}?sro%% gr&%?ﬁ%g?lyug\ﬁnglgh al kyl hal i de and base after BOC protection
of the Strirtiog graterinls @AY i whish Rferid/R4 ks W%ﬂlro%ﬁcfrBeﬁ“?er?m?rF'ﬁEy gr oups
subsequgiilayich fnbvTBNRSbLATS B RRY ibReftepdred usiagPaMESy(tkeWY meSiaistiomg
materials (VI) in \A@cifqh R4 is hydroxy or al koxy, R3 is hydrogen and n=1
may be PISERSE SHNEGIUNSERP)FOxy car bonyl anmi no- 3- hydr oxybutyric acid (XX,

Tet r ahedr on 7), 13347-68 (1994)) in the follow ng manner: 10 1. SOCI 2
Al kyl ation o ‘r " ~NCBz 2. MOHO",l /~N _CBz silylationf ' I~" 0
OHHO OH | [ XXIl] 1_10" ~ ~ ,CBz UBH4 HO'~N~CBz H2/Pd HO-" ~" 7 ~NH2
I OO0 -78 CQ. @ R4 RI4R ok I] [XXIﬂf [VI] R4 represents an

al kyl or a transtent protectinflgrdup) such as_@.silyl group. Alkylation
or silylation i}k arried out by standard synthetic nmethods. If R14 is a
silyl, 15 t hitg' %(r E) is cleaved after cyclisation of (VI) with a phosphonyl
dichloride (IWVWI Starting mat éftal s (VI'11) containing brom ne are either
comercially available or easily prepared fromthe correspondi ng am no
acids by standard synthetic nmethods (e.g. J.Og.Chem 50(9), 1356-1359

(1985)) apd subsequent esterification. Starting 20 materials (VIII)

cont ai niodi‘ﬁ'él can be préep red bgn conv'bf the brondacetic acid
W " W — N 0—Si

esters ( Wﬁn'b . S ll‘é

R117 "R10 R117 "R10 "

X [XIV]
1) H, , Pd/C H,N OH
R11” R10
vi]

nitrones (IX) (prepared as described in Synlett (5), 602-604 (1999)) may be
condensed with silylated alkynols (XX) in the presence of lithium diisopropylamine
(LDA) at -70°C. The resulting hydroxylamines (XIII) may then be treated with Zn-
10 dust in acetic acid/methanol to yield amines (XIV). Subsequent hydrogenation and
treatment with HCl in ethanol may then afford amines (VI).
Alternatively, starting materials (VI) in which R3 and R4 are hydrogen with n=1or 2
may be prepared from substituted 4-amino-1-butenes (J. Org. Chem., 59, 7766~
7773, 1994) by standard ozonlysis/reduction (n=1) or by hydroboration/oxidation
15 (n=2), with the amino group appropriately protected.
Starting materials (VI) in which R3 and R4 are hydroxy or alkoxy may be prepared
from compounds (XIV) by dihydroxylation. The resuiting alcohol functions may, if
necessary, be alkylated using an alkylhalide and base after BOC protection of the
amino group, and the benzyl, silyl and BOC protecting groups subsequently be

20 removed as described for compounds (XIV).



Conmpounds (XVI)) according to the present invention in which Xis a
phosphonic acid group -P(O(OH) 2 nay be prepared by al kyl ati on of
oxazaphospitasyséaal kanes (VI1) wth alkyl or silyl phosplraTapieosnadisdes
(XV), in the presence of base, followed by 25 deprotection. The
deprotection of alkyl phosphonates iy carried out by treatment with TNMSI.
Silyl phosphonates are readily converted to phosphoni c acids by treatnent
WO 03/ 059921 PCT/ DKO3/ 00025 20 with water. Al kyl phosphonate halides (XV)
are comsedrih@hlayertala(Viabl @hiah Rérioydroganmew hd prefRBed RBMO-oRIpoVN@ O n R1\ P

R130- P | : jon. HO O - . 0B 113 R HO
(o b R R e e fond s ol o e
present eperidmusiog eidh RapiALHThe riesultng algelal JURCHP MYR{fineReiSBYy P& CH2SCOCH may
be_Pr epaligfhely.dhdh i,pRiigd andbazamepsplasyekas sxnean(it biup & an

! I An e pr
ool W Bt e and Gt Biabasiibd gicuen SFRERE T B PRREw LOERABRES (X0 o,

?;(ajlpl;rw_qorr&npanml()ﬁy).renoval of the acetyl group from 10 conpounds

: ; \j OFP R4 +
hoo N Sl AHERS (ARRFwRR %@ﬁ%y&%g?ﬁ}??xﬁh%?ﬁ@%% ks RO n
R1~ | O may ripreparedifiam Rrienzy ReyEakeny RpiNRT fr e opb E’)Lac‘d (XX1,

Tetrahedron 50(47), 13347-68 (1994)) in the following manner:

10
1. SOCl, Alkylation or
HO _CBz 2 MeOH _0 CBz  silylation
O OH O OH
Xxi XX

i HO
/O\H/\K\N/CBZ LiBH, HO\/\K\N/CBZ H,/Pd \/\(\NHZ
H - H E——

78° o] O
S N 78 °C “R14 “Ri4

XX [XXIV] V]

R14 represents an alkyl or a transient protecting group, such as a silyl group.
Alkylation or silylation is carried out by standard synthetic methods. If R14 is a silyl,
15 this group is cleaved after cyclisation of (VI) with a phosphonyl dichloride (IV).

Starting materials (VIII) containing bromine are either commercially available or
easily prepared from the corresponding amino acids by standard synthetic methods
(e.g. 1.0rg.Chem. 50(9), 1356-1359 (1985)) and subsequent esterification. Starting
20 materials (VIII) containing iodine can be prepared by conversion of the bromoacetic
acid esters (VIII) with sodium iodide.
Compounds (XVI) according to the present invention in which X'is a phosphonic acid
group -P(0)(OH)2 may be prepared by alkylation of oxazaphosphacycloalkanes (VII)
with alkyl or silyl phosphonate halides (XV), in the presence of base, followed by
25  deprotection. The deprotection of alkyl phosphonates is carried out by treatment with
TMSI. Silyl phosphonates are readily converted to phosphonic acids by treatment



[ XVI 11] [XIX] Preparation of pure isomeric conpounds of the invention may
be acconplished in one 15 of the foll ow ng ways: WD 03/059921

PCT/ DKO3/ 9@0B3®3921 1. Preparation of enantionerically puredmbdiimecisat es
(V) or (M) by enantioselective syntheses as described in J. Og. Chem
59, 7766-7773, 1994. Furthernore, ayjew optically active am no al cohols VI
are commercially available. Subsequent ring 5 closure with phosphonyl
dichlorides (1V) affords a pair of diastereoisoners that nay be separated
by chr RSRNIN pRosgABhkteHalities Pl tare borpinetdd!yraveatile ookeavicy cl ophosphane
intermediates (VI1) using chiral silyl chlorides according to the
procedlﬁog‘p@ég‘é‘rl bed inJ. Og. Chem 43, 1111-1114 (1978). 10 3.
Esterification of racem c carboxylic acid intermediates (I11) with optically
active alcohols such as (-)-nenthol or (-)-Nnethyl ephed i.ne,..or am dation
with optically active am nes such as (-)-2-phenylgl Rvans’

oxazol i di ng . Rbe resul tlch di ast ereoi soneri c est s/or alm des nay be
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di ast er eOnmeN1 hts s T o mthe racemc carbpbw c id® (11) and

optically aldt | 8 bases such &% qui not oxi ne or ci nchot . 5. Resolution
of the rac |. C oxazacycbaﬁhosphanes (VIl) or esters (I II by chiral
chr omat ogr my 20 Afte he preparation of pure i soner il nt er nedi at es by

any of the above nethods the inter : : ransfornmed to
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t hok® i RYBPHNY (}(YIEQJEHEW%P% EdsaQ\Nn or inflammation, such as rheumatoid
arthritis, osteoarthritis, osteopenias, such as osteroporosis,
periodontitis, gingivitis, corneal epidermal, gastric ul cerat il%?’ skin
agei ng, tunour .metastasis, tunour invasion and tunour 7 'dY seases
associ at ed oi nfl ammat ory di sorder, includi Mfthose"|nvol ving
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Preparation of pure isomeric compounds of the invention may be accomplished in one

15  of the following ways:



35 include arthritic conditions and solid tunmour growth, psoriasis,
proliferative retinopathies, neovascul ar gl aucoma, ocul ar tunours,

angi of i br woas/mayd1 WO 03/ 059921 PCT/ DK03/ 00025 22 hemangi aaasdKOs00023

Met al | opr ot eases, Parks and Mecham (Eds.), 115-148, 1998, Acadenic Press;
Mul I'i ns, Bi ochem Bi ophys. Acta, 695, 5117-214, 1983; Henderson, Drugs of the
Future, 15, 495-508, 1990; Reich, Cancer Res, 48, 3307-3312, 1988;

Whi t aker, Chem Rev., 99, 2735-2776, 1999]. 5 Moreover, MV inhibitors are
al so potentially useful for treating, preventing and/or aneliorating

di sease severit di sease synptons,  and/ [Wele A gw rence of
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% rel ease E Da active,
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nd to in

have been i bit TNF- cessi I 70, 218,
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treat nent apbidis sw@h d¥NF)-inehitial bio(-)-N2thethylenhed firs; Oagmdﬁtlont"ﬁﬁ‘ PRYiFEIY i on

rel ates to_ pharnaceut f V@ 'oERAYREN&, Thererultmgl . The
f or nul at i 8FY eoﬂm'f]ﬁssucb(eégér?t |nveﬂ%||klgﬁél E ns for vetler?n ?/@{‘ctaﬁ'and for human

medi cal uéestecenmm%'@ egters Qeamisigh SRR %ep?Wt%fggbﬁ'F‘%Etr ogor
phar maceugt, ¢ Jﬂat@ﬁﬁﬁp} atd By drally sdeo(Foraopticapy ecthel dayocmyhteaadﬂqer apeutic

i ngr edi ent carrier se of bein
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del eteri Oldﬁd bptlctahle acehad Ipdses budhhas @onotoxiTe 0y BAFRRNRS- t he active ingredi ent

conpri ses f RF Hu?” %&QQ{&WC Y&l %&Icldbfnoéd%%neé o/ raktedn (IIGmywenaent |y, dosage
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unit of on contal n between 07 ng 30 and 1 g of a conpound of
formul a | chBynétth@“aP@fm "dosage unit"” is nmeant a unitary, i.e. a single dose
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the intermediates may be transformed to compounds of formula I by the reactions

described herein.

Imbalance in MMP production or activity has been implicated in many diseases,

25 hence the therapeutic value of MMP inhibitors. Compounds that have the property of
inhibiting MMP are thus believed to be potentially useful for treating, preventing
and/or ameliorating disease severity, disease symptoms, and/or periodicity of
reoccurrence of a disease or condition associated with an imbalance in MMP
production or activity. Diseases or conditions include those involving tissue

30 breakdown or inflammation, such as rheumatoid arthritis, osteoarthritis, osteopenias,
such as osteroporosis, periodontitis, gingivitis, corneal epidermal, gastric uiceration,
skin ageing, tumour metastasis, tumour invasion and tumour growth; diseases
associated with neuroinflammatory disorder, including those involving myelin
degradation, such as multiple sclerosis; angiogenesis dependent diseases, which

35 include arthritic conditions and solid tumour growth, psoriasis, proliferative

retinopathies, neovascular glaucoma, ocular tumours, angiofibromas and



35 active material as such or a mxture of it with solid or liquid

phar maceutical diluents or carriers. W 03/059921 PCT/ DKO3/ 00025 23 The
f or mul at | wososioded2ude e. g. those in a formsuitable for oracprasioosng
sustained or tined release), rectal, parenteral (including subcutaneous,
intraperitoneal, intranuscular, inteaarticular and intravenous),
transdernmal, ophthalmc, topical, 5 nasal or buccal adm nistration. The
formul ati ons may conveniently be presented in dosage unit formand nay be
pr epar ednhdmangigmad [\uhe Mesallopmieages| Packoand Machahe(Rdst), d15SpRBr B8y, e. g as

di scl osegeadbmidiE@EMfihs, BRenR IERdHHGs. ARG, BoSCLi7CE1 N oBBaRERR&Yson20t h ed.
2000. Al met hods_10 |ncfude t he ste of br|n |ng t he acééve |n redi ent

i nto assB&dsef e Gt {he?Pap04 090 H-q5RsResy (P e Ynds e 1% '’ accessory
i ngr edi ewhiakdrpCloggn®eal, 991 hPBB‘—B?TﬂJIl@BQDns are prepared by uniformy and
intinately bringing the active ingredient into association wth a liquid
carrier or a finely divided solid carrier or both, and then, if necessary,
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gr anul esprodualmk[@vmtakm,@m;mhﬂa QA3D12736 S1899¢TBNFom is mpatenaqueous | i quid
or ny- m%ﬁmlé%nl\%tgw cﬂ/tok%% v?ME#? hé’-éb@énhi%%at% .rginHSr%Fr%'torK%* se'aE‘e tfle form of an

oil-1n- may be edi bl e
oi |'s, suedndiions, gthritis Fﬁh%@eﬁ?%ﬁclshocﬁé@’&ﬁ?ﬁcaﬁ‘ﬂ'PYasélﬂér(ﬁftﬁCtS@lh?e'BPrrﬁ@anut oil.

Sui t abl ecdélganaabﬁiawt@ﬂsha‘swwdé r@oweatséaéeomycawmwswﬁétfeuaﬁnsi ons incl ude
synthetic or na acacia, dextran,

| t th
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pol yvs ny#e@%sgégl ﬂ»%eactwpesoﬁm vo@m' REE ?QF %rﬁr%céz&xg% éacealpfed%imh@l ster ed in
t he ormo o us ‘ect uar paste.
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bi nder, subMiMPashibitgr. | act ose, glucose, starch, gelatine, acacia gum

tragﬁpant h gum sodium al gi nate, carboxynet hyl ceI I uI ose, nethylcel | u
| ose, hydroxypropyl net hyl cel | ul ose, pol yethyl ene ag coI waxes or the
like; a MuteaimsPeticiiedrveatign r%‘é?fﬁﬁ?rPB?@%ﬁcéu"'@bﬁﬁrmH{ PB%PR e,

compound of formula I. The formulations of the present invention, both for veterinary

and for human medical use, comprise active ingredients in association with a

pharmaceutically acceptable carrier(s) and optionally other therapeutic ingredient(s).
25  The carrier(s) must be "acceptable" in the sense of being compatible with the other

ingredients of the formulations and not deleterious to the recipient thereof.

Conveniently, the active ingredient comprises from 0.1-100% by weight of the
formulation. Conveniently, dosage unit of a formulation contain between 0.07 mg
30 and 1 g of a compound of formula I.

By the term "dosage unit" is meant a unitary, i.e. a single dose which is capable of
being administered to a patient, and which may be readily handled and packed,
remaining as a physically and chemically stable unit dose comprising either the

35 active material as such or a mixture of it with solid or liquid pharmaceutical diluents

or carriers.



magnesi um st earate, sodi um benzoate, sodium acetate, sodiumchloride or the
i ke; WO 03/059921 PCT/ DKO3/00025 24 a disintegrating agent such as e.g.
starch, matdwslosed2i ul ose, agar, bentonite, croscarnel | ose ROWKOB00823di UM
starch glycoll ate, crospovidone or the |ike or a dispersing agent, such as
pol ysorbate 80. Mul ded tablets may B2 nmade by noulding, in a suitable
machi ne, a m xture of the powdered active ingredient and 5 suitable carrier
noi stened with an inert liquid diluent. Formulations for rectal

adm nistration may be may in the formof suppositories in which the
conpoundriaf foth@lapsmsiatdd 4etHosem a Soradliived i foF bral tmmu(ﬂrﬁ@ bldtgine@ber
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while el Ih‘mamslsrrmqr béraagice|saeed infsivegous)r transgderma) qmrttaalmlc Fopical] ati ons

sui t abl endsar o tRrRhisidsgnani strati on conveniently conprise a sterile
oily or aqueous preparation of the active ingredients, which is preferably
isotonic with 15 the blood of the recipient, e.g. isotonic saline,
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gr edi ent or opht hal m ¢ adm ni stration. 35 orrrul ations suitable for
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WO 03/ 05&3?1%?—1rES?ﬂaR'ﬁ?s%n‘?%%?ons%%ay be edible oils, such as e.g. cottonseed oil,

sesame oil, coconut oil or peanut oil. Suitable dispersing or suspending agents for

agueous suspensions include synthetic or natural gums such as tragacanth, alginate,
acacia, dextran, sodium carboxymethylcellulose, gelatin, methylcellulose,

25  hydroxypropylmethylcellulose, hydroxypropylcellulose, carbomers and
polyvinylpyrrolidone. The active ingredients may also be administered in the form of
a bolus, electuary or paste.

A tablet may be made by compressing or moulding the active ingredient optionally
30 with one or more accessory ingredients. Compressed tablets may be prepared by

compressing, in a suitable machine, the active ingredient(s) in a free-flowing form

such as a powder or granules, optionally mixed by a binder, such as e.g. lactose,

glucose, starch, gelatine, acacia gum, tragacanth gum, sodium alginate,

carboxymethylcellulose, methylcellulose, hydroxypropylmethylcellulose, polyethylene
35 glycol, waxes or the like; a lubricant such as e.g. sodium oleate, sodium stearate,

magnesium stearate, sodium benzoate, sodium acetate, sodium chloride or the like;



water-in-oil enul sions such as creans, ointnments or pastes; or solutions or
suspensi ons such as drops. Fornul ations suitable for nasal or buccal

adm ni st rata @syael ude powder, self- 5 propelling and spr&CTKosuwosdsi ons,
such as aerosols and atom sers. Prodrugs of the present invention may al so
be delivered by use of nonocl onale oantibodies as individual carriers to
whi ch the conpound nol ecul es are coupled. 10 In addition to the

af orenenti oned ingredients, the formulations of a conpound of formula |I may
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corresponding to a daily dose for an adult hurran of fromO0.01 to 37000 ny.
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dosage unit. The invention al so IHC| udes. i ncor o%&at i ng_ot her i
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in T peral formula (I11) in Table 2, and

i nt u?tfb’lble%re[w:g%g?atelll% grtrl?mg?%a (VI1) in Table 1. Except if otherw se
Alternatively, the compound of formula I may be presented as a sterile, solid
preparation, e.g. a freeze-dried powder, which is readily dissolved in a sterile solvent
immediately prior to use.

25
Transdermal formulations may be in the form of a plaster or a patch.

Formulations suitable ophthalmic administration may be in the form of a sterile
aqueous preparation of the active ingredients, which may be in microcrystalline form,
30 for example, in the form of an aqueous microcrystalline suspension. Liposomal
formulations or biodegradable polymer systems e.g. as disclosed in Encyclopedia of
Pharmaceutical Tehcnology, vol.2, 1989, may also be used to present the active in-

gredient for ophthalmic administration.

35 Formulations suitable for topical or ophthalmic administration include liquid or
semi-liquid preparations such as liniments, lotions, gels, applicants, oil-in-water or



specified, the conpounds are racemc. Al nelting points are uncorrected.
For 1H nucl ear nagnetic resonance (NVR) spectra (300 MHz) and 13C NMR
(75. 6 MHizywocisasvyeal shift values (6) (in ppm) are quot ed, PCHODKOB/0062S

ot herwi se specified, for deuteriochloroformsolutions relative to internal
tetra nethylsilane (S = 0.00) or chlpgoform (5 = 7.25) or
deuteriochloroform (6 = 76.81 for 13C NMR) standards. The value of a

mul tiplet, either defined (doublet (d), triplet (t), quartet (qg)) or not
(n)d atttv&heeraumpdme?hmabes gidth g30dredms, oigimeats andaess; ar sduipmsics  quot ed.  (bs)
I ndi cates_a br Mass spectra were recorded on a QUATTRO Il 15
(M cromasé’%pjeng ﬁ?g‘uc% azri%gdlrgésol vents used were anhydrous. Chro%Jt ogr aphy was
performed on silica gel. The foll owi ng abbrevi ati ons have been used
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Nucl ear magnetic resonance rt Room tenperature TBAF
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PCT/ DKO3ntibogiss aipdi uaRFamevscFOrWWhR&OmONq mOHC eHArCEApSSrep R R3 R4
R10 R11 n No. no. 20la 1 4-nethoxy- H H phenyl HO

10  In addition to the aforementioned ingredients, the formulations of a compound of
formula I may include one or more additional ingredients such as diluents, buffers,
flavouring agents, colourant, surface active agents, thickeners, preservatives, e.g.
methyl hydroxybenzoate (including anti-oxidants), emulsifying agents and the like.

15 In the systemic treatment using the present invention daily doses of from 0.001-500
mg per kilogram body weight, preferably from 0.002-100 mg/kg of mammal body
weight, for example 0.003-20 mg/kg of a compound of formula I is administered,
typically corresponding to a daily dose for an adult human of from 0.01 to 37000 mg.
In the topical treatment of dermatological disorders, ointments, creams or lotions

20 containing from 0.1-750 mg/g, and preferably from 0.1-500 mg/g, for example 0.1-
200 mg/g of a compound of formula I is administered. For topical use in
ophthalmology ointments, drops or gels containing from 0.1-750 mg/g, and
preferably from 0.1-500 mg/g, for example 0.1-200 mg/g of a compound of formula
I is administered. The oral compositions are formulated, preferably as tablets,

25  capsules, or drops, containing from 0.07-1000 mg, preferably from 0.1-500 mg, of a

compound of formula I per dosage unit.

The invention also includes incorporating other pharmacologically active ingredients,
normally used in the treatment of the disease states mentioned above, into the

30 formulation of the present invention. Such active ingredients may be anti-cancer
drugs, such as chemotherapeutic agents, hormonal agents or biological response
modifiers.

Administration to patients in need thereof of the compounds or compositions of the
35 present invention is expected to be useful in the treatment of the above mentioned
diseases.



phenyl 201b 2 4-nethoxy- H H phenyl H O phenyl 202a 3 4-(4-Cl- H H phenyl
H O phenoxy)-phenyl 202b 4 4-(4-Cl- H H phenyl H O phenoxy)-phenyl 203a 5
phenyl H Woisesgd2itH O 203b 6 phenyl H H phenyl H 0O 204a PCTPKeB/00025 H H
4-met hoxy- H O phenoxy) - phenyl phenyl 204b 8 4-(4-C- H H 4-nethoxy- HO
phenoxy) - phenyl phenyl 205a 9 4-nmetjgoxy- H H 4-nethoxy- H 0 phenyl phenyl
205b 10 4-methoxy- H H 4-nmethoxy- H O phenyl phenyl 206a 11 4-nethoxy- H H
i sopropyl H 1 phenyl 206b 12 4-methoxy- H Hisopropyl H1 phenyl 207* 13
4-(4-Cl- H Hisopr opyI H 1 phenoxy)-phenyl 208* 14 4-nethoxy- H H isobutyl

H 1 phenyl ﬁlp * é { E FT! 5{ | H1 phenoxy)-phenyl 210 16
4(408|¥ I esP arati n's_|a dlE%m Iteé{h enyl 211a 17 4-(4-Q - nethoxy H

4-d -phenyl H 1 phenoxy)-phenyl 211b 18 4-(4-d - nethoxy H 4-C -phenyl H 1
phenoxy%ﬁé)?fé}bgl|ﬁ%éjc6m?s8ur4ds(<f}f&'mulmé\@ﬂbétéd i-TGbteph @Rypiict  phenoxy) - phenyl

211d 20compounds of general f%r ula (I% rP'Paeblé/l.% mtermedlates of general formula (III)
in Table 2, and intermediates of general formula (VII) in Table 1. Except if otherwise
specified, the compounds are racemic.

All melting points are uncorrected. For 'H nuclear magnetic resonance (NMR) spectra
(300 MHz) and *3*C NMR (75.6 MHz) chemical shift values (3) (in ppm) are quoted,
10  unless otherwise specified, for deuteriochloroform solutions relative to internal tetra-
methylsilane (6 = 0.00) or chloroform (& = 7.25) or deuteriochloroform (8 = 76.81
for 13C NMR) standards. The value of a multiplet, either defined (doublet (d), triplet
(t), quartet (q)) or not (m) at the approximate mid point is given unless a range is
quoted. (bs) indicates a broad singlet. Mass spectra were recorded on a QUATTRO II
15  (Micromass). The organic solvents used were anhydrous. Chromatography was
performed on silica gel.
The following abbreviations have been used throughout:

BOC tertbutyloxycarbonyl
20 Cbz benzyloxycarbonyl
DDQ  2,3-dichloro-5,6-dicyano-1,4-benzoquinone
EtOAc ethyl acetate
LDA lithium diisopropylamine
MS Mass spectroscopy
25 NMM  N-methylmorpholine
NMR Nuclear magnetic resonance
rt Room temperature
TBAF  Tetrabutylammoniumfluoride
THF Tetrahydrofuran
30 TMSI Trimethylsilyliodid
ph phenyl

Table 1 Compounds of general formula (VII)



phenoxy) - phenyl

22 4-net hoxy- nethoxy H 4-d -phenyl

4-(4-C - net
H 2-furanyl

phenoxy) - phenyl

of 4 isomer

phenyl
hoxy H 2-furanyl

H 1 phenoxy) - phenyl
215b 30 4-(4-C -
e 2 Conpounds of general

H 1 phenoxy)-phenyl
215a 29 4-(4-0C -
H O-TBDVM5 HH 1 phenox )-phenyl *
formula (111)

212a 21 4-nmet hoxy- methoxy H 4-d - phenyl
H 1 phenyl
H 4- d - phewyd3/osboe1 WO 03/ 059921 PCT/ DKO3/ 00025 28 phenyl
4- met hoxy- net hoxy H 4-d - phenyl

H1 henyl
1 phenoxy) - H phe

213b 26 4-(4-Cl- 2/ H phenyl

H 1 phenyl
212c 23 4-net hoxy- net hoxy
PCI20K 340025

213a 25 4-(4-C -

212b

H H phenyl H
H 1 phenoxy) - phenyl

214b 28 4-(4-C -
HO-TBDMS HH 1

214a 27
met hoxy

M Xt ur e

R3 RIOn ~~- K4
No. No. 30l1la 100

R13=Et R:‘Q/- 10 R2 Conp Prep R1 R2 R3 R4 R10 R11 n
4-nethox8aPﬂ H H ﬁﬂyl H 0 phenyl 301b 101 4-nethoxy- H H H phenyl H O
N=~R11
H
R10

Comp Prep R1 R3 R4 R10 R11 n

No. no.

201a 1 4-methoxy- H H phenyl H 0
phenyl

201b 2 4-methoxy- H H phenyl H 0
phenyl

202a 3 4-(4-Cl- H H phenyl H 0
phenoxy)-phenyl

202b 4 4-(4-Cl- H H phenyl H 0
phenoxy)-phenyl

203a 5 phenyl H H phenyl H 0

203b 6 phenyl H H phenyl H 0

204a 7 4-(4-Cl- H H 4-methoxy- H 0
phenoxy)-phenyl phenyl

204b 8 4-(4-Cl- H H 4-methoxy- H 0
phenoxy)-phenyl phenyl

205a 9 4-methoxy- H H 4-methoxy- H 0
phenyl phenyl

205b 10 4-methoxy- H H 4-methoxy- H 0
phenyl phenyl

206a 11 4-methoxy- H H isopropyl H 1
phenyl

206b 12 4-methoxy- H H isopropyl H 1
phenyl

207* 13 4-(4-Cl- H H isopropyl H 1
phenoxy)-phenyl

208* 14 4-methoxy- H H isobutyl H 1
phenyl

209* 15 4-(4-Cl- H H isobutyl H 1
phenoxy)-phenyl

210 16 4-(4-Cl- H H methyl methyl 1
phenoxy)-phenyl

211a 17 4-(4-Cl- methoxy H 4-Cl-phenyl H 1
phenoxy)-phenyl

211b 18 4-(4-Cl- methoxy H 4-Cl-phenyl H 1
phenoxy)-phenyl

211c 19 4-(4-Cl- methoxy H 4-Cl-phenyl H 1
phenoxy)-phenyl

211d 20 4-(4-Cl- methoxy H 4-Cl-phenyl H 1
phenoxy)-phenyl

212a 21 4-methoxy- methoxy H 4-Cl-phenyl H 1
phenyl

212b 22 4-methoxy- methoxy H 4-Cl-phenyl H 1
phenyl

212¢c 23 4-methoxy- methoxy H 4-Cl-phenyl H 1



phenyl
4-(4-C -

302a 102 4-(4-Cl -
H H H phenyl
303b 105 poersysodi H H phenyl
phenoxy) - phenyl

phenoxy) - phenyl

phenyl

- Hpktryi i sopropyl

H H H phenyl
H 0O phenoxy) - phenyl
HO 304a 106 4-(4-C -
phenyl
phenyl

H 0O phenyl

H 1 phenyl

H 0 phenoxy) - phenyl
303a 104 phenyl

phenyl
H 1 WD 03/059921 PCT/ DKO3/ 00025 29 phenyl
307 112 4-(4-C -

302b 103
H H H phenyl

HO

- H H Hpemmkdsong2s H O
ngb 107 4-(4-Ad- HHHA4-nethoxy- HO

5a 108 4-get hoxy- H H H 4-net hoxy- H 0 ph
305b 109 4-nethoxy- H H H 4-net hoxy- h bac"y.
4- met hoxy- H H H i sopropyl
111 4- et hoxy

306a 110

306b

H H H isopropyl
H 1 pbepexyls phenybthddga 113 rethexhoxy- H H #G98BtlyIH H 1 Iphenyl 388bon

114 4- et hoxy- Hphkdyli sobutyl H 1 phenyl 309* 115 4-(4-Cl - HHI
H 1 pheBaxyls pheagCi310 116 4ﬂ(4-CI-HHyH H nﬁ?ﬁ?f neg | 1 q H 1 sobutyl
phenoxy) - phenyl 8hdroxyl-Phanyi4- I - H methoxy H 4-O -phenyl H 1
pﬂenoxﬁmspﬂeﬁ@: Gﬁﬂdﬂ}i8h4ag4-%l- H mét hoxy HPREY - phenyl H I
enoxy) - phen Y 4-d -
P y2)14g 2 ?i-&ocf-y 9haN(4- O H MRt hoxy Ho4Gyphenyl H 3y
phenoxy)-phenyl
214b 28 4-(4-Cl- methoxy H 2-furanyl H 1
phenoxy)-phenyl
215a 29 4-(4-Cl- H O-TBDMS H H 1
phenoxy)-phenyl
215b 30 4-(4-Cl- H O-TBDMS H H 1
phenoxy)-phenyl
* Mixture of 4 isomers.
5  Table 2 Compounds of general formula (III)
R3
R1 \F? A
0=y R4
. R13 = Et
R13—Q, \N R11
10
R2
" Comp Prep R1 R2 R3 R4 R10 R11 n
No. No.
30la 100 4-methoxy- H H H phenyl H 0
phenyl
301b 101  4-methoxy- H H H phenyl H 0
phenyl
302a 102 4-(4-Ci- H H H phenyl H 0
phenoxy)-phenyl .
302b 103 4-(4-Ci- H H H phenyl H 0
phenoxy)-phenyl
303a 104 phenyl H H H phenyl H 0
303b 105 phenyl H H - H phenyl H 0
304a 106 4-(4-Cl- H H H 4-methoxy- H 0
phenoxy)-phenyl phenyl
304b 107 4-(4-Cl- H H H 4-methoxy- H 0
phenoxy)-phenyl phenyl ,
305a 108 4-methoxy- H H H 4-methoxy- H 0
phenyl phenyl
305b 109 4-methoxy- H H H 4-methoxy- H 0
phenyl phenyl
306a 110 4-methoxy- H H H isopropyl ~ H 1



phenoxy) - phenyl 311d 120 4-(4-C - H nethoxy H 4-C -phenyl H1
phenoxy) - phenyl 312a 121 4-methoxy- H nethoxy H 4-d -phenyl H 1 phenyl
312b 122 wowstosewry- H nmet hoxy H 4-C -phenyl H 1 phenyl 3Pa/mR®/o04easet hoxy-
H nmet hoxy H 4-d -phenyl H 1 phenyl 312d 124 4-nethoxy- H nethoxy H

4-C -phenyl H 1 phenyl 313a 125 4-#4-Cl- H H H phenyl H 1 phenoxy)-phenyl
313b 126 4-(4-Cl- HHHphenyl H1 phenoxy)-phenyl 314* 127 4-nmethoxy- H H
H nmethyl H1 phenyl 315* 128 4-(4-Cl- HH Hnmethyl ‘H1 phenoxy)-phenyl
316* 129 4-nethoxhenyd H H 4-C -benzyl H 1 phenyl 317 130 4-(4-C- HHH
4-C -baosyl H1l Pphedoxy) - phenkll 318 181 4- methoxy- $oPrAYhet il H 21
phenyl 319 132 4-gngl- HH H nethyl H 2 phenoxy)-phenyl 320 133

4- met héRY- nEthyl4-4-A-net hyl Hi1  pherdyl 321 134" 4- (4£%92PY thél H H' et hyl

hyl
H 1 phenoxy) - phelignogdppends é-(4-c|- H methoxy H 2-furanyl H,1
phenoxyP8phe %7%1?31%"4-(4- |- H et hoxy H?é-furar'\syq%&l)l/ b 1
phenox%‘)OBBhePfléll -maetﬁl'o?;’g/— 4-(4-9 - H HIQ' H H :l'-l isobutyl H 1
phenyl
309*% 115 4-(4-Cl- H H H isobutyl H 1
phenoxy)-pheny!
310 116 4-(4-Cl- H H H methyl methyl 1
phenoxy)-phenyl
311a 117 4-(4-Cl- H methoxy H 4-Cl-phenyl H 1
phenoxy)-phenyl
311b 118 4-(4-Cl- H methoxy H 4-Cl-phenyl H 1
phenoxy)-phenyl
311c 119 4-(4-Cl- H methoxy H 4-Cl-phenyl H 1
phenoxy)-phenyl
311d 120 4-(4-Cl- H methoxy H 4-Cl-phenyl H 1
A phenoxy)-phenyl
312a 121  4-methoxy- H methoxy H "4-Cl-phenyl H 1
phenyl
312b 122  4-methoxy- H methoxy H 4-Cl-phenyl H 1
phenyl
312c¢ 123  4-methoxy- H methoxy H 4-Cl-phenyl H 1
phenyl
312d 124  4-methoxy- H methoxy H 4-Cl-phenyl H 1
phenyl
313a 125 4-(4-Cl- H H H phenyl H 1
phenoxy)-phenyl
313b 126 4-(4-Cl- H H H phenyl H 1
phenoxy)-phenyl
314* 127  4-methoxy- H H H methyl H 1
phenyl
315% 128 4-(4-Cl- H H H methyl H 1
phenoxy)-phenyl
316* 129  4-methoxy- H H H 4-Cl-benzyl H 1
phenyl
317 130 4-(4-Cl- H H H 4-Cl-benzyl H 1
phenoxy)-phenyl
318 131  4-methoxy- H H H methyl H 2
phenyl
319 132 4-(4-Cl- H H H methyl H 2
phenoxy)-phenyl
320 133  4-methoxy- methy! H H methyl H 1
phenyl :
321 134  4-(4-Cl- methyl H H methyl H 1
phenoxy)-pheny!
322a 135 4-(4-Cl- H methoxy H 2-furanyl H 1
phenoxy)-pheny!
322b 136 4-(4-Cl- H methoxy H 2-furanyl H 1
phenoxy)-phenyl
323a 137 4-(4-Cl- H H O- H H 1



WD 03/ 059921 PCT/ DK03/ 00025 30 phenoxy)-phenyl TBDMS 323b 138 4-(4-Cl- H
H 0- HH phenoxy)-phenyl TBDMS 324b 139 4-(4-Cl- HHOH HH
phenoxy) - ptoersys92M xt ure of 4 isonmers Tabl e 3 Conpounds ofpayamiessaiooXsor mul a

(I'') RRRCO O\ RA NRI HOR2Z RRO5 0 R4 = Hydrogen Conp Ex. Rl R2 R3
R10 R11 n No. No 40l1a 200 4-(4-Cl- 39 H phenyl H O phenoxy)-phenyl 401b
201 4-(4-Cl- H H phenyl H O phenoxy)-phenyl 402a 202 4-(4-Cl- HH

4-met hoxy- H 0 phenoxy) - phenyl phenyl 403b 203 4- et hoxy- H H 4-net hoxy-
H 0 phenyl phenyl phodxerhesy( 4-Cl- H H nethyl TBEMSyl 1 %henox ) - phenyl Y
405a 20523b( 4138 - H(@mihoxy 4- CH-phenyl"H 1~ pfEnoxy) -‘pheny! 40éb 206"
4- (4-C -__H met hoxyPhenexy)pishyl H 1  phenoxy)-p ﬁé 4Q5c¢ 207 4-(4-d - .H
Ze'ahoxy 4o - nﬁ'(ci' oxy') - phenyl 405d -(4-d - H nethoxy !
-U-p 40 Ot t-Froxy= VA S & B
H 1 U CI™=P enyl
Table 3 Compounds of general formula (II)
R3
R1 QL I
O//P\N R4
R11
HO
T<R2 R10
5 0 R4 = Hydrogen
Comp Ex. R1 R2 R3 R10 R11 n
No. No - ‘
401a 200 4-(4-Cl- H H phenyl H 0
phenoxy)-phenyl
401b 201 4-(4-~Cl- H H phenyl H 0
phenoxy)-phenyl
402a 202  4-(4-Cl- H H 4-methoxy- H
phenoxy)-phenyl phenyl
403b 203  4-methoxy- H H 4-methoxy- H
phenyl phenyl
404 204  4-(4-Cl- H H methyl methyl
phenoxy)-phenyl
405a 205 4-(4-Cl- H methoxy 4-Cl-phenyl H
phenoxy)-phenyl
405b 206  4-(4-Cl- H methoxy 4-Cl-phenyl H
phenoxy)-phenyl
405¢ 207  4-(4-Cl- H methoxy 4-Cl-phenyl H
phenoxy)-phenyl
405d 208 4-(4-Cl- H methoxy 4-Cl-phenyl H
phenoxy)-phenyl 4
406a 209  4-methoxy- H methoxy 4-Cl-phenyl H
phenyl
406b 210  4-methoxy- H methoxy 4-Cl-phenyl H
phenyl
406c 211  4-methoxy- H methoxy 4-Cl-phenyl H
phenyl
406d 212  4-methoxy- H methoxy 4-Cl-phenyl H
phenyl
407a 213  4-(4-Cl- H H phenyl H
phenoxy)-phenyl
407b 214  4-(4-Cl- H H phenyl H
phenoxy)-phenyl
408b 215  4-(4-Cl- H methoxy 2-furanyl H
phenoxy)-phenyl
409 216  4-methoxy- methyl H methyl H



phenyl

4- met hoxy- H nmet hoxy 4-d - phenyl

4- d - phenwo dd/05992phenyl
(4-d -
met hoxy 2-furanyl

407b 214 4-

H H phenyl

HO

by

407a 213 4-(4-Cl -
H 1 phenoxy) - phenyl
H 1 phenoxy)-phenyl 409 216 4-nmet hoxy- methyl
1 WD 03/059921 PCT/ DK03/ 00025 31 phenyl
H 1 phenoxy) - phenyl
R11 HONHR2 RL0 5 Pheny
4- et ho30 H HH phé

phenyl .102a-3 4-(4P

R1

406b 210 4-met hoxy- H nethoxy 4-d -phenyl

H 1 phenyl 406c 211
H 1 phenyl 406d 212 4-nmet hoxy- H net hoxy
H H phenyl H 1 ¢utepiosypesheny

R3 R4 R10 R11
héw¥hwlolﬁ 2 4- melfY

410 217 4-(4-Cl -
Table 4 Cowpounds of forrulala R3 RL\On O~P\ R4

XQNOH HOHlolgnyl H o

nmet hyl

408b 215 4-(4-Cl- H

H net hyl
H net hyl

-(4-C- H
H H phenyl HO phenoxy) phenyl
Table 4 Compounds of formula Ia
R3
r1 9L In
0 P\ R4
HONH § R11
\TX/4<R2 R10
5 0
Comp Ex. R1 R2 R3 R4 R10 R11 n
No. No
10la 1 4-methoxy- H H H phenyl H 0
pheny!
101b 2 4-methoxy- H H H phenyl H 0
phenyl
102a 3 4-(4-Cl- H H H phenyl H 0
phenoxy)-phenyl
102b 4 4-(4-Cl- H H H phenyl H 0
phenoxy)-phenyl
103a 5 phenyl H H H phenyl H 0
103b 6 pheny! H H H phenyl H 0
104a 7 4-(4-Cl- H H H 4methoxy- H 0
phenoxy)-phenyl phenyl
104b 8 4-(4-Cl- H H H 4-methoxy- H 0
phenoxy)-phenyl phenyl
105a 9 4-methoxy- H H H 4-methoxy- H 0
phenyl phenyl
105b 10 4-methoxy- H H H 4-methoxy- H 0
phenyl phenyl
106b 11 4-methoxy- H H H isopropyl H 1
phenyl
107a 12 4-(4-Cl- H H H isopropyl H 1
phenoxy)-phenyl
107b 13 4-(4-Cl- H H H isopropyl H 1
phenoxy)-phenyl
108b 14 4-methoxy- H H H isobutyl H 1
phenyl
109a 15 4-(4-Cl- H H H isobutyl H 1
phenoxy)-phenyl
109b 16  4-(4-Cl- H H H isobutyl H 1
phenoxy)-phenyl
110 17 4-(4-Cl- H H H methyl methyl 1
phenoxy)-phenyl
111a 18 4-(4-Cl- H methoxy H 4-Cl-phenyl H 1

H



103a 5 phenyl HH H phenyl HO 103b 6 phenyl HH H phenyl HO 104a 7
4-(4-Cl- HHH 4-nethoxy- H O phenoxy)-phenyl phenyl 104b 8 4-(4-Cl- HHH
4- met hoxywa3dsoqainenoxy) - phenyl phenyl 105a 9 4- et hoxy- RaTHIKI3Mo0ESt hoxy -
H O phenyl phenyl 105b 10, 4-nethoxy- H H H 4-nmethoxy- H O phenyl phenyl
106b 11 4-nethoxy- H H Hisopropyl H32 phenyl 107a 12 4-(4-Cl- HHH

I sopropyl H 1 phenoxy)-phenyl 107b 13 4-(4-Cl- HHHisopropyl H1

phenoxy) - phenyl 108b 14 4-methoxy- HHH |sobutyl H 1 phenyl 109a 15

4-(4-C- HH |soB|Eﬂr§?’P<Y)—Plle”thenoxy)4R Er%f ngb 16 4 ﬁ‘l c:ﬁg I—|_IH H 1
th

|aobut yl)lllihﬁl 1‘5hen'ﬂ)>£'_2Fzﬁ en Iblfb 17 HH ma
phenoxy) - pheny| 11 |- H th 4O - ph
PCT/ DKgSJI]dGOZ b 327 PAE Oﬂg r&perﬂ/l nﬁﬂ%)%’éu (4- a- el?ly #}?J’X'V\q*og’/ 059921
e -
N phenO{)}% o ?ényf’ nyly 111C @ 430 - H W&t@loﬁﬁénz 440 - phenyl H

ygyg, Wi 4- "o - h et hoxy H 4-Q -phenyl

phenoxy) ;£haenygb 1123m met hox_y H natihexy W 4- C - pleoypheiyll Hphenyl

phenyl

112b 23 4-methoxy- H methoxy H 4-Ci-pheny! H 1
phenyl

112c 24 4-methoxy- H methoxy H 4-Cl-pheny! H 1
phenyl .

112d 25 4-methoxy- H methoxy H 4-Cl-phenyl H 1
phenyl

113a 26 4-(4-Cl- H H H phenyl H 1
phenoxy)-phenyl

113b 27 4-(4-Cl- H H H phenyl H 1
phenoxy)-phenyl

114* 28 4-methoxy- H H H methyl H 1
phenyl

115% 29 4-(4-Cl- H H H methyl H 1
phenoxy)-phenyl

116* 30 4-methoxy- H H H 4-Cl-benzyl H 1
phenyl

117* 31 4-(4-Cl- H H H 4-Cl-benzyl H 1
phenoxy)-phenyl

118 32 4-methoxy- H H H methyl H 2
phenyl

119 33 4-(4-Cl- H H H methyl H 2
phenoxy)-phenyl

120 34 4-methoxy- methyl H H methyl H 1
phenyl

121 35 4-(4-Cl- methyl H H methyl H 1
phenoxy)-phenyl :

122b 36 4-(4-Cl- H methoxy H 2-furanyl H 1
phenoxy)-phenyl

123a 37 4-(4-Cl- H H hydroxy H H 1
phenoxy)-phenyl

123b 38 4-(4-Cl- H H hydroxy H H 1

phenoxy)-phenyl
*Mixture of 4 isomers -

General Procedure 1: Formation of hydroxamic acids of general formula (Ia) from the

5 correspondina carboxylic acids of general formula (II).

A solution of carboxylic acid with general formula (II) (2.9 mmol) in THF (45 ml) was
cooled to -10 °C under argon. NMM (0.3 ml, 3.0 mmol) and isobuty! chloroformate
(0.4 m!, 3.0 mmol) were then added with stirring. After stirring overnight at -10°C,
O-trimethylsilyl hydroxylamine (0.4 ml, 3.2 mmol) was added, and the mixture was



112b 23 4-nmet hoxy- H nethoxy H 4-C -phenyl H1 phenyl 112c 24 4-nethoxy- H
nmet hoxy H 4-C -phenyl H 1 phenyl 112d 25 4-nethoxy- H net hoxy H

4- d - phenwo dd0k992phenyl 113a 26 4-(4-Cl- H H H phenyl H 1 pqimxaxopd2sphenyl
113b 27 4-(4-Cl- HH H phenyl H1 phenoxy)-phenyl 114* 28 4-nethoxy- HHH
methyl H 1 phenyl 115* 29 4-(4-C -3 HHnmethyl H1 phenoxy)-phenyl 116*
30 4-nethoxy- HHH 4-C -benzyl H1 phenyl 117* 31 4-(4-d- HHH

4-C -benzyl H 1 phenoxy)-phenyl 118 32 4-nmethoxy- HH H nethyl H 2 phenyl
119 33 WA= oc #dr Bh Hrineinhytlretva thpheciaigd withehyl acé20add, ekimetedoxy- net hyl

H H net hyl | 121 35 4-(4-Cl: - h 1
phenoxy}veﬁbﬁ%Hg@gﬂY%%%%g&?t B b%’é:%‘heg‘ﬁjﬁ&éhﬂﬂ%ﬁ@% é{ri—c{ ﬂfe phenoxy) - phenyl
123a 37cdnideddrogahic hyRyswereiwddhed ithphreepdyed (Mu=S0y) abd3bon@Btratedd- Cl - H H

hydroxy HH 1 henox -hen | *M xture of 4 isonge Ge I :
For nat | e tshidHg s earified B F'ﬁf@”@fcoﬁjéiﬁ@’r(éh'Of%?rﬁﬂﬁ{ae%??%?/%dﬁg{/ﬂiggpy r © é

correspgig L athd RuRk ﬁmeaiwaﬁj&(a%ic JERSE 8éndrarEMh@a (1.

General Procedure 2: Formation of hydroxamic acids of general formula (Ia) from the

corresponding esters of general formula (III).

To a solution of ester with general formula (III) (0.20 mmol) in dry methanol (2 ml)
10  was added O-trimethylsilyl-hydroxylamine (72 pl, 0.60 mmol) and sodium methoxide
(1.4 M, 214 yl, 0.30 mmol). After stirring at rt for 5 hours, the solution was acidified
with 4 M AcOH to pH 4, concentrated under reduced pressure and extracted with
EtOAc/H50. The aqueous layer was back-extracted with EtOAc, and the combined

organic layers were washed with brine, dried (MgSO4) and concentrated under

15 reduced pressure. The residue was purified by chromatography
(chloroform/methanol/NH3 (25% aq.)) or crystallisation to afford the hydroxamic

acid of general formula (Ia).

General Procedure 3: Formation of carboxylic acids of general formula (II) from the

20 corresponding oxazaphosphacycloalkane esters of general formula (1IN,

A solution of ester with general formula (III) (0.26 mmol) in methanol (2 ml) and
aqueous sodium hydroxide (2 M, 2 ml) was stirred overnight at rt, acidified with 4 M
AcOH and extracted with EtOAc/H>O. The aqueous phase was back-extracted with
EtOAc, and the combined layers were washed with brine, dried (MgS04) and

25  concentrated under reduced pressure. The residue was purified by chromatography
(chloroform/methanol/acetic acid) or by crystallisation to afford the carboxylic acid of
general formula (II).

General Procedure 4: Formation of oxazaphosphacycloalkane esters of general

30 formula (III) by cyclisation of phosphonyldichlorides of general formula (IV) with

amino alcohols of general formula (V).

A solution of amino alcohol of general formula (V) (0.42 mmol) and NMM (0.85
mmol) in dry CH>Cl> (20 ml) was cooled to -40 °C under argon, and a solution

phosphonyldichloride of general formula (IV) (0.42 mmol) in dry CHCl> (10 ml) was



A solution of carboxylic acid with general formula (I1) (2.9 mol) in THE
(45 mM) was cooled to -10 C under argon. NMM (0.3 m, 3.0 mml) and

i sobutyl oidorséinmate (0.4 nl, 3.0 Mol ) were then addedcn/mko3gnoasri ng.
After stirring overnight at -10 C, Otrinethylsilyl hydroxylamne (0.4 m,
3.2 mol) was added, and the m xtureggwas WO 03/ 059921 PCT/ DKO3/ 00025 33
left at -10 C for 5h. The m xture was then acidified with 4 Macetic acid,
extracted w th Et OAc/ H20. The aqueous | ayer was back-extracted w th Et QAc,
and theado%@n‘blh@ﬁﬁi(t@ﬁe@@a”ﬁsﬂ:irﬂeammmﬂernahmarshled\ ati rt vémighie, Aftari ed (MgSO4) and

concentrate residue v r -2
(chl or o?‘ber”ﬁﬁ'ﬁﬁt‘”ﬂ&h PN E%%%Ef BHE% %s?eé&%’acﬁdl @g? Fég%‘ tgﬁ%? ugro glst he
hydr ox aphase acsdaok- eg@a@e@Wltﬁ(ﬁt%ﬂ aT h(«‘ICQW1 ined pEgasic IPYYIE ¥fliE Washedror mat i on of

hydr oxa\rﬂ tf b@iﬁiedd;r & ( %@6%5 ghd f:&’fc@‘h'ﬂr&e@ lWdted fe@idddesstey. Mas pesidlieng esters of
general tornu 0 a solution of ester with general forrmula (111)

(0. 20 nwes ))umﬁleddvyychﬂ@hhi@gtﬁph(/ZChWIpformm%{'gangld@@afford he

Otrime AlraPkormfPQimmol ) and sodi um et hoxi de
(1.4 M B%%%Eﬁrds}ﬂéaé%l@%?@ %?‘tﬁegre s?r rorrr ng gt ﬁm) for 5 hours, the solution

was acidified with 4 MAcO—l to pH 4, concentrat ed under reduced pressure
and ext agdradrrotddure Et KoAaati20) of Blezapttpseloacyclbaly Aaeherakioppulbact ed with

Et QAc, D& FOTREE Bhodhganki |'oﬁé( &q\@ﬁéermhmxwmﬂhl@mm dri ed

(I\/gSO4) uced pressure. The residue was
purld i edichiyols bf 2 chl orof or mi met hanol / NH3 (25% aq.)) or

ge yst a: 'A'Ps%ﬂ&r%fﬁmﬂi z&&fﬁér Brn@enlayaﬂlrr&mna ovI) Qllodnrﬂbl)gedemechylbwnafjl a (|| a) . )
neral Procedure 3: For 0 or mul a
from t h&2-220MeP dopoiafi! ngﬁ%pléi"é?ﬁ%g Sﬁg%:cq g%'?%gn esdtagr%;&:) gener al

for mul apﬁéﬂlp'h)anyré\cﬁrehué bogkr@fal eshlla vvY 1. gen@oilin as,rcmuicaz (2 M) wé®. 26 ol )
i n met hano m ) aqueous sodi um hydr oxi de @H ﬁ,fpﬁ was stirred
h

over ni ghtidext. Trhe migisireles eidred 8th0 2C far 1Atd9(9':} AR aésattch&E’t' Et OAc/ H20. The

aqUES)US qB?;ﬁc‘?@qd"@% Ragds; %tdqaéérﬁﬂbwsé vas Bkhged and Etbac. dbetignerls| ayer s wer e
W rine, dried concent r r

pr essur @hashwas pagkeRxEr aﬁ'i& Q’dw'gh E@?ﬁ ?r@et\ Bomtghﬁgo}é%q% lafePIHERS

(chl or ofweisrédratth arak/ diteelt(lvthG)qb did omncbytreuegsmaren neducrqdcnreﬁsur%rfTher d the

carboxylic acid of eral fornu nera Rr rmati on of

oxazaphdepicyes B‘éﬂfl{ag%é{ fé'é%?tg’g@rpt‘bé#érﬁ%‘re/ g@ arru)l gr%?pW?qaﬁsatE%cl i sation

of phOSngﬁyrddiheh)b(@:raipdeﬁ)hetyogmnemalof terarall farnQLIWXVm th am no al cohols of

gengéa formula (V). A solution of am no al cohol of general formula (V)

mml) and NMWM (0.85 mol) in dry CHZCI2$|20 rris) ?oledto-4OC
under arGaneral Rratedured. fiernaation of oxazaDhothacchoaIka e esters of qenera

formula (III) by alkylation of oxazaphosphacycloalkanes of general formula (VII) with

bromo- or iodoacetic acid esters of general formula (VIII).

A solution of oxazaphosphacycloalkane of general formula (VII) (0.76 mmol) in dry

25  THF (4 ml) was cooled to -70 °C, and n-butyllithium (0.76 mmol) was added
dropwise. The mixture was stirred at -70 °C for 2 hours, followed by a addition of a
solution of bromo- or iodoacetic acid ester of general formula (VIII) (1.52 mmol) in
dry THF (1.5 ml). The mixture was removed from the cooling bath and stirred at rt
for overnight, quenched with water and extracted with EtOAc/H20. The aqueous

30 phase was back-extracted thoroughly with EtOAc, and the combined organic layers
were washed with water and brine, dried (MgS0O4) and concentrated under reduced

pressure. The residue was purified by chromatography to afford the

oxazaphosphacycloalkane ester of general formula (III).



phosphonyl di chl ori de of general formula (IV) (0.42 mmol) in dry CH2ClI 2 (10
M) was WO 03/059921 PCT/ DKO3/ 00025 34 added. The m xture was stirred at O
C for 1 howrgs/oséeen at rt overnight. After quenching w th REVEK)3/0S
aqueous phase was extracted with Et OAc. The aqueous phase was
back-extracted wth Et OAc. The conbi a®d organic | ayers were washed wth
brine, dried (MgSO4) and concentrated under reduced pressure. The residue 5
was purlfled by chrorratography (chI oroforrﬂmat hanol ) to afford the
oxazaphdXeibera ‘ 64 -He z 5 spirargan®r ocedur e 5
Format i cllalag{erg&ﬁgraph:g %g&ygb@l kanes of gener al for rruI a (Vi) by
cyclisation o onyl dichliorides of general fornmula (1V) with amno 10
al cohol SGQ?FV%QH‘&eﬂPref%r mula (VI). A solution of ami no al cohol of general
formul a S{té‘/&tbng(rﬁ;at@rlHIEDB)Arﬁlﬁd-Bt—[bhéht/hylp%ﬁdmel a4 -2ndtAertypheryisHogpKandl 2 (25m)

ooI under argon, and a solution phosphonyldichloride of general
forrrulaaiI 1.1 mol) indry CH2CI2 (2 mM) was added. The m xture was
stirred NMROGDSH3) B ¥6@uF,, 1421Ped 3341, AR9.Ov é2$iRgh26.2A122:3, 118 3fdnehi ng Wit h

wat er, tdie; asgleosisgphase was extracted with Et OAc. The aqueous phase was
back- extract ed thoroughly with Et OAc. The conbined organic |ayers were
washed with brine, dried (MgJSO4) and concentrated under reduced pressure.
The r edirdpeatias2 paniX-(edethoxgiiteapBinoxapiphebyen s Pneletphdsplagiace) or by
cry toal I{:' !%%Eérggm %c%](-nf gmld EQPD]oxazaphosphacycl oal kane of general formula
(VI IS]) . ormati on of oxazaphosphacycl oal kane esters
of generGdnerdl proagdare(3.11) by al kyl ati on of oxazaphosphacycl oal kanes of
gener al éte&mglrﬁat(e}ofbﬂs) 3V rhiRo- PPN 1 PropPBPASEL InfetAGLyPhEHI Sospidni@ener al

f or mul ad’('%‘ljlr‘fi‘?o sol uti on of oxazaphosphacycl oal kane of general formula
(M1) ( ) indry 25 THE (4 mM) was cooled to -70 C, and

n- but yI I'PCINMR{CIEI;)6 16300,)148a% 13dded28.dr 0pdils £26.ThE2DX11R.%, 6633, stirred at
-70 G f 63 doprs; ;followed by a addition of a solution of brono- or
|odoacet|c ‘acl’ d es%er of general formula (VII1) (1.52 mmol) in dry THE
(1.5 mM). The m xture was renoved fromthe cooling bath and stirred at rt
for overmégdittioigengiret- vw-thlov&gheﬁo@m@hewlf-ardxech-whérm ffpc/ H20. The
aqueous 30 phas back w th Et OAc, and the conbined
or gani ¢ P8¢ 9SPRNANGASREE ‘ 58+:ne, dried (I\/gSO4) and
concent r@&redalmnd&durmuced pr essure. The resi due was purified by

?Qi%afta%%ﬂf*@ym%%r%'éﬁ JARBI e R AT GgEeuFaad kane ester of genera

chlorophenoxy)phenylphosphonic dichloride.
13C-NMR (CDCl3) § 160.5, 154.4, 142.4, 133.3, 130.1, 129.6, 129.1, 128.3, 126.2,
125.5, 121.2, 118.1, 66.4, 57.1, 34.8

25 Prepération 4: (+)-2-[4-(4-Chlorophenoxy)-phenyl}-2-oxo-4-pheny|-1,3,2-
oxazaphosphorinane (diastereomer 2, compound 202b).

General procedure 5.
Starting materials: 3-Amino-3-phenyl-1-propanol and 4-(4-
chlorophenoxy)phenylphosphonic dichioride.

30 3C-NMR (CDCI3) 5 160.9, 154.3, 143.3, 134.7, 130.1, 129.6, 128.9, 128.1, 126.0,
125.1, 121.3, 117.6, 65.4, 56.1, 34.9

Preparation 5: (+)-2,4-Diphenyi-2-oxo0-1,3,2-oxazaphosphorinane (diastereomer 1,

compound 203a).

35  General procedure 5.
Starting materials: 3-Amino-3-phenyl-1-propanol and phenylphosphonic dichloride.



35 Preparation 1:

()-2-(4-Met hoxyphenyl) - 2- oxo- 4- phenyl -1, 3, 2- oxazaphosphori nane

(di ast er es@eus/ok992conpound 201a). General procedure 5. StarrdmkKosanes al s:
3- Ami no- 3- phenyl -1 - propanol and 4- net hoxyphenyl phosphonic 5 dichl oride.
13C-NWR (CDCI3) S 162.5, 142.5, 133%¢, 129.0, 128.2, 126.2, 122.3, 114.3,
66.4, 57.1, 55.4, 34.9 Preparation 2:

()-2-(4- Met hoxyphenyl ) - 2- oxo- 4- phenyl - 1, 3, 2- oxazaphosphori nane 10

(di ast e“@ﬂmf(c%cbf@er.Uﬂ)d32.@}11)31.29@31311;;112900;)1:@1&,”92853, a2 tG6rT mat eri al s:
3- Am no- 3- phenyl -1 - propanol and 4- net hoxyphenyl phosphoni ¢ dichl ori de.

13C- NVR7(E343) 6 163.0, 143.4, 134.5, 128.9, 128.1, 126.0, 122.0, 113.9,
65.2, 15 56.0, 55.4, 35.1 Preparation 3:

()-2-[4:(4-Chl eyl ] -2 s ApRbsihokindns3( Rastereamaphosphor i nane
(di astAP o ‘%]0 - Ie%)éu)ql's;ig)rbg?ﬁp?r o?gﬁgure 5. 20 Starting

mat &r i alompoBRAADRD- 3- phenyl - | - propanol and 4- (4-

chl or ophgepreagmel phosphoni ¢ di chl oride. 13C NVR (CDCI3) 5 160.5, 154.4,
ég_zf’ #%%in%’gn%tgﬂélé:’ g%iagﬁ-ﬁe%vﬁ}-plrc?@an%r and2Shylphbdhonic diddorile. 118. 1,

() - 2- [ 43¢CAMEN{ QD) HerGx3;) 132t riypR] 3, 12890 128.5h 28R 1280265.6x 3% Apfib2phor i nane
(di astereonmer 2, conpound 202b). General procedure 5. Starting materials:
3- Ami no- 3- phenyl -1 - ophenoxy téen lphosphoni c

di ¢l or Prgparation 73()nvi#-(46h - RPN 5 A MEA =P84~ 130. 1, 129. 6,
128.9, 13%_dxazasosBhoride?. (diastePdoner 1] tdmpour®5204a)56. 1, 34.9 Preparation 5:
()-2, 4- rﬁ) e% % oxg-l, 3, 2- oxazaphosphori nane (di astereonmer 1, conpound
203a) . REPHRIU dcedure 5. Starting materials:

3- Am nos@ripiemyterialsp Befvaimot 3-&hdnashenyhghbs brseragobdtdht6fi de. WO 03/ 059921
PCT/ DKO%%%@@Q%@Q;Q@%MMM@@Icaboriée.142-4, 131.9, 131.2, 131.1, 129.0,

128. 8, Py=TER 5
15" 1H-NMR (CDCl3) 8'7.79 (m, 2H), 7.35 (m, 4H), 7.06 (dd, 2H), 7.00 (m, 2H), 6.91
(bd, 2H), 4.55-4.35 (m, 2H), 4.14 (m, 1H), 3.81 (s, 3H), 3.24 (bd, 1H), 2.18 (m,

1H), 1.92 (m, 1H)

Wi el i & ) [O0.X]0,

Preparation 8: (-_H—Z—[4-(4-ChIoroDhenoxv)-Dhenvll-4-(4—methoxvnhenvl)-2-oxo-

20  1,3,2-oxazaphosphorinane (diastereomer 2, compound 204b).

General procedure 5.

Starting materials: 3-Amino-3-(4-methoxyphenyl)-1-propanol and 4-(4-
chlorophenoxy)phenylphosphonic dichloride.

13¢c-NMR (CDCl3) & 160.9, 159.4, 154.4, 135.4, 134.5, 130.0, 129.6, 127.2, 125.2,

25 121.2, 117.6, 114.2, 65.5, 55.5, 55.3, 35.0

Preparation 9: (i)-2,4-Bis(4—methoxvohenvl)-2—oxo-1,3,2-oxazanhosohorinane

(diastereomer 1, compound 205a).

General procedure 5.

30 Starting materials: 3-Amino-3-(4-methoxyphenyl)-1-propanol and 4-
methoxyphenylphosphonic dichloride.
1H-NMR (CDCl3) & 7.76 (m, 2H), 7.36 (m, 2H), 7.01 (m, 2H), 6.92 (m, 2H), 4.43 (m,
1H), 4.39 (m, 1H), 4.12 (m, 1H), 3.87 (s, 3H), 3.82 (s, 3H), 3.16 (bd, 1H), 2.17 (m,
1H), 1.90 (m, 1H)

35



57.1, 34.9 Preparation 6: () 2 4 D phenyl-2-o0oxo0-1 3 2-oxazaphosphori nane
(di astereoner 2, 5 conpound 203b). General procedure 5. Starting

mat er i al sSwa03As920- 3- phenyl - | - propanol and phenyl phosphonirCTddK(3/00025d €.
13C-NMR (CDCI 3) 6 143.3, 132.3, 132.3, 128.9, 128.5, 128.2, 126.0, 65.5,
56.1, 34.9 10 Preparation 7: U2 f47(4

Chl or ophenoxy) - phenyl ] - 4- (4- met hoxyphenyl )-2-oxo 1 3 2 oxazaphosphori nane
(di astereonmer 1 conpound 204a). General procedure 5. Starting materials:
3- A N@ydpdrdrisre it oy eherislA-riethsgpaaoil)-arcko4t, 8 2-oxazaphosphorinane

chl orop enoxg hei‘uyl hos 5'!% dichloride. 15 1HNWR (CDCI3) 5 7.79 (m
2H), 7. ; , 7.00 (m 2H), 6.91 (bd, 2H), 4.55-4.35
(m 2I—I)Genféral4>rc§amur:’d—5 3.81 (s, 3H), 3.24 (bd, 1H), 2.18 (m 1H), 1.92 (m
1H) Pr heny!)-1-propanol and 4-

Chl or op eno§? Qteﬁals %']:?mlFlé S-Q(rjrnfe?q%&ofgﬁeny) 5 cl)gxo- 201 3 2
oxaiapH@@WﬁéYﬁhﬁaW@h?%ﬁ 8@‘Fé‘|“é‘8’r‘ﬁ§’fe 2, conpound 204b). General procedure 5.

Startirg- NHRG{CD€|3$5 732N, mH)37(2$-(mfet2er§4®lSe(nyI2)+),16 BB dpartD, and (@, ( 4-

hi I h N0k i 9, 159. 4,
Toa 4. 455055 g, BIERSRY STl £95 (SR EEAR) RedtR, D 1o
65.5, 5846, 55. 3, 35 O Preparati on 9: (+) 2 4-Bis(4-net hoxyphenyl) 2-oxo0-1

3 2-oxazaphosphorinane (diastereoner 1, corrpound 205a). General procedure
5. 30 Startl ng rraterlals -propanol and 4-

rretWoxy agigm d igrg-f4-Nethoxypneny! (LGt o ; % (m 2H), 7.36 (m
2H), 7MMMLM@M@, 4.39 (m 1H), 4.12 (m 1H),

3.87 (s ) 3.16 (bd, 1H), 217(m iH), 1.90 (m 1H) 35
VO 03/ o%@?fi ‘%ﬁ%él 00025 37 Preparation

(+) - 2, ASBiIrg(omatartats Viphaingt§-metowol- e’@”ﬂ%‘kéﬁﬂ%@ﬁﬁtﬁ?ﬁyﬁ%{w«?ph% ast er eomer
2, corrpg,ldﬂlgr,gQSb) CGeneral procedure 5. Starting materials:

3- A nog3- (s TBLAOKY RES DY 35 38, LR ANY 7 A %72, 55.3, 35.0, 33.8, 29.8,

19.4, 17.3

Preparation 12: (+)-2-(4-Methoxyphenyl)-4-(1-methylethyl)-2-oxo0-1,3,2-

oxazaphosphorepane (diastereomer 2, compound 206b).

20 General procedure 5.
Starting materials: 4-Amino-5-methyl-1-hexanol and 4-methoxyphenylphosphonic
dichloride.
13c.NMR (CDCl;) 5 162.6, 133.4, 122.3, 114.0, 67.3, 57.1, 55.3, 33.2, 32.9, 29.5, -
19.0, 18.5

25
Preparation 13: (+)-2-[4-(4-Chlorophenoxy)-phenyl]-4-(1-methylethyl)-2-0x0-1,3,2-

oxazaphosphorepane (mixture of 4 isomers, compound 207).

General procedure 5.
Starting materials: 4-Amino-5-methyl-1-hexanol and 4-(4-

30 chlorophenoxy)phenylphosphonic dichloride.
'H-NMR (CDCl3) & 7.88-7.73 (m, 2H), 7.37-7.29 (m, 2H), 7.06-6.93 (m, 4H), 4.66-
4.00 (m, 2H), 3.30-2.60 (m, 1H), 3.09-2.50 (bs, 1H), 2.07-1.38 (m, 5H), 0.97-0.80
(d, 3H), 0.97-0.80 (d, 3H)

35 Preparation 14: (+)-2-(4-Methoxyphenyl)-4-(2-methylpropyl)-2-oxo-1,3,2-

oxazaphosphorepane (mixture of 4 isomers, compound 208).




5 met hoxyphenyl phosphoni ¢ dichloride. 1HNWR (CDCI3) S 7.92 (m 2H), 7.28
(m 2H), 6.98 (m 2H), 6.88 (m 2H, 4.70 (m 2H), 4.33 (m 1H), 3.86 (s,
3H), 3.80wWos03/03¥921 2.75 (bs, 1H), 2.16 (m 1H), 1.99 (m PIHYDK®3/00025
Preparation 11: ()-2-(4-Methoxyphenyl)-4-(1-nethylethyl)-2-oxo-1, 3, 2-
oxazaphosphor epane (di astereomer 1, 3gonpound 206a). General procedure 5.
Starting materials: 4-Am no-5-nethyl-I-hexanol and

4- met hoxyphenyl phosphoni ¢ dichloride. 15 13C-NWR (CDCI 3) S 162.2, 133.0,
122. 6, &drbrdl, pré&edire 57. 2, 55.3, 35.0, 33.8, 29.8, 19.4, 17.3 Preparation
12: sphoni
oxazaph%@&ﬁﬁ@ﬁ%ﬁé&? |aslr‘éré8(rf%'? ,n%dgﬁgﬁghzgé%m%%&ﬁ%rpafnf)rocedure 5.
St art i ndicnhatiég.i al s: 4- Am no- 5- net hyl -1 - hexanol and

4- met hoxy hm%u@hgg%p;h@wc;o @h‘hcin)osigdes 0d 3G; BN’B4€D@[43))(r5 162383 (833. 4,

,%,fipgr a%plﬁnz q@ (b5, 10}, 20613 (m, 3H)21.701.88 (i, 4P, 0.98:0%7 & 3Ry,

() - 2_[ 40(g4-aChb ¢d,a3HIenoxy) - phenyl ] - 4- ( 1- net hyl et hyl ) - 2- oxo- 1, 3, 2-
oxazaphosphor epane (m xture of 4 isoners, corrpound 207). Ceneral procedure
5. Startlng materi al s: 4Amn05rrethyl 30
chl or opReenasaffipR HSua it hrSihiQropNeaaxX g FRNEE VIR X9-88-7.73 (m
2H) , 7 @%Z-o%gzaﬁﬁbso%bl}eoaﬁe@r@m@ur@i’of@ﬂtorﬂéﬂ% co@n@ﬂdQDGQ (m 2H), 3.30-2.60
(m é 2.07-1.38 (m 5H), 0.97-0.80 (d, 3H),
0. 9?00 @6”?@' p":?Fﬁ Usg Spy epar ation 14
() - 2- ( 4shetihgxapértng:| 4-Ami{@6meethylt bhepphyl-andak(d-1, 3, 2- oxazaphosphor epane
(mxture, 8;8 8hog§,y@{e%§,pggg%gngj i@fde. WO 03/ 059921 PCT/ DKO3/ 00025 38

e

CGeneral pro ng nat I - I d
o ot DA TSR ERITE7S BT cA o7 3607 20iiTaa( CRETE0 B s AP0 40
6. 98- 6. 391 GAY, 28D (b -16H; B14Q.{4a(m33)), 17.BB. oes(m, 45) 3Hp4-B7D(R 3B (bs, 1H),
2.06:1. 085(8‘503(5')%)1 70-1.08 (m 4H), 0.94-0.77 (d, 3H),

Preparation 16; (+)-2-[4-(4-Chlorophenoxy)-phenyl]-4,4-dimethyl-2-o0x0-1,3,2-

oxazaphosphorepane (compound 210).

General procedure 5.

20 Starting materials: 4-Amino-4-methyl-1-pentanol and 4-(4-
chlorophenoxy)phenylphosphonic dichloride.
13c-NMR (CDCl5) & 159.8, 154.7, 133.0, 130.0, 129.3, 127.7, 121.0, 117.7, 65.5,

52.7, 43.5, 33.6, 26.3, 26.2

25  Preparation 17: (i)-4—(4—ChIoroDhenvI)—2—[4—(4—chIorophenoxv)-Dhenvll-6-methoxv-

2-0x0-1.3,2-oxazaphosphorepane (diastereomer 1, compound 211a).

Genera! procedure 5.
Starting materials: 4-Amino-(4-chlorophenyl)-2-methoxy-1-butanol and 4-(4-
chlorophenoxy)phenylphosphonic dichloride.

30 'H-NMR (CDCls) § 7.83 (m, 2H), 7.35 (m, 2H), 7.26 (m, 2H), 7.17 (m, 2H), 7.03 (m,
2H), 6.99 (m, 2H), 4.85 (bt, 1H), 4.44 (m, 1H), 4.25 (m, 1H), 3.72 (m, 1H), 3.41 (s,
3H), 3.07 (bs, 1H), 2.30-2.07 (m, 2H)

Preparation 18: (2)-4-(4-Chlorophenyl)-2-[4-(4-chlorophenoxy)-phenyl]-6-methoxy-

35 2-ox0-1,3,2-oxazaphosphorepane (diastereomer 2, compound 211b).

General procedure 5.



0.84-0.50 (d, 3H) Preparation 15: ()

2-[ 4- (4- Chl or ophenoxy) - phenyl 1- 4- (2- met hyl propyl )-2-0oxo0- 1 3

2- oxazaphospisosepane (m xture of 4 isoners, conmpound 209) .PCHIDKIBSNO025

procedure 5. Starting materials: 4-Am no-6-nethyl-I|-heptanol and 4-(4-

chl or ophenoxy) phenyl phosphoni ¢ dichlzgide. '"H NVR (CDCI3) 8 7.88-7.75 (m

2H), 7.36-7.28 (m 2H), 7.05-6.90 (m 4H), 4.7-3.4 (m 3H), 2.84 (bs, 1H),

2.10-1.74 (m 3H), 1.70-1.09 (m 4H), 0.94-0.71 (d, 3H), 15 0.85-0.50 (d,

3H) Pr esadraihg omatdials:(4-Adifot(4-¢hIGipbemphamosthpxyp henyariol and 4-(4-

4- di met e ane conmpound 210 Gener al
Whopdr i SrdnngonBipARARARIeRane (comp ).

procedure ria 0- 4- met hyl -1 - pent E and 4-(4-
chl or oph&nXR) (ERERY P BRBSpABHe 181-Ehild3- f”dE33 :iSJéCNVRl?’ ehdies)! g {do.8, 154.7,

133.0, %3Q.4),12129137. 8125476315236Q 48%743.4 65.5, 52. 7 43.5, 33.6, 26.3,
26.2_25 Preparatlon 17: (+) 4

(4-Cﬁ| orophenyl) 2 14 (4- chI orophenoxv) phenvl | - 6- met hoxy 20xo 13
2- oxaz apherspd := Gile 44 3 D r6rragth edure 5.

Startin r A -I-butanol and 4-(4-
chl orop% 55?%(?3' |O§i§/a oni c 1H NWR (CDCI 3) 8 7.83 (m

2H) , 73i§n€mlp294Pdur?526(m 2H), 7.17 (m 2H) 7.03 (m 2H), 6.99 (m 2H),
4 85 (thtarJe.H)g,malceAéls(amAnshha (44hREophemyl -2 methoXR 1¢butaridend 3-@4¢ (s, 3H),

7 (b Pr epar at 18:
) &0( K %&8‘8%‘5 h ny%ap%&{oﬂ"cl_%f%?rg@ eno|><8n- henvl | - 6- met hoxy _ 35 2-oxo-1
3 2-oxaz mf@éﬁéo(ﬁilléét%rlébﬁeﬂ327 é@ﬁrﬁo 1242868 128?413 pr ocedur e
5. WO 031/(23529%] 3y PGP 9025, B3%3F arting material s:

4- Am no- or dphenyl )~ 2- mét hoxy- | - but anol and 4- (4-
chl or ophenoxy) phenyl phosphonl c dichloride. 13C— NVR (CDCI 3) 5 160 5 154. 4,
aﬂ= dr320 -l 3 I

_z_fi _( @re%mepa&o‘?m&mdh(léw or ophen |

thoXy- Z- 0XO- Z- oxazaphosphor epane
(di ast er@oreeal ptsqcedDWpE)und 2110) :
Starting materials: 4-Amino-(4-chlorophenyl)-2-methoxy-1-butanol and 4-(4-

chlorophenoxy)phenylphosphonic dichloride.
13Cc-NMR (CDCl5) § 160.9, 154.2, 142.0, 133.9, 133.6, 130.1, 129.7, 129.0, 127.6,
20 124.5,121.2,117.9, 78.8, 67.0, 57.2, 51.6, 40.1

Preparation 21: (+)-4-(4-Chlorophenyl)-2-(4-methoxyphenyl)-6-methoxy-2-oxo-

1,3,2-oxazaphosphorepane (diastereomer 1, compound 212a).

General procedure 5.

25  Starting materials: 4-Amino-(4-chlorophenyl)-2-methoxy-1-butanol and 4-
methoxyphenylphosphonic dichloride.
14-NMR (CD30D) § 7.80 (m, 2H), 7.38 (m, 2H), 7.32 (m, 2H), 7.07 (m, 2H), 4.44
(m, 1H), 4.27 (m, 1H), 3.86 (s, 3H), 3.65 (m, 1H), 3.45 (s, 3H), 2.29 (m, 1H), 2.09
(m, 1H)

30
Preparation 22: (+)-4-(4-Chlorophenyl)-2-(4-methoxyphenyl)-6-methoxy-2-0xo-

1,3,2-oxazaphosphorepane (diastereomer 2, compound 212b).

General procedure 5.
Starting materials: 4-Amino-(4-chlorophenyl)-2-methoxy-1-butanol and 4-
35 methoxyphenylphosphonic dichloride.
13C_NMR (CDsOD) & 164.4, 143.2, 134.2, 129.8, 129.0, 122.5, 115.2, 76.9, 64.8,



General procedure 5. Starting materials:

4- Am no- (4- chl orophenyl ) - 2- net hoxy-| - butanol and 4-(4- 10

chl or ophewaxogjosyeny| phosphoni ¢ di chl ori de. 13C-NVR ( CDCl 3)p(3/11163/08025154. 3,
141.0, 133.7, 133.1, 130.1, 129.6, 129.2, 127.3, 121.2, 117.8, 78.3, 65.2,
57.5, 52.1, 43 6 Preparatlon 20: 40

()-4-(4- Chlorophenyl) 2-14- (4-chl or ophenoxv) - phenyl | - 6- met hoxy- 15 2-oxo0-1
3 2-oxazaphosphor epane (di astereonmer 4, conmpound 211d). General procedure

5. Startd pgssmef 80.5a48.9 4- Ami no- (4-chl orophenyl ) - 2- net hoxy- | - but anol and

4- (4- chl or ophenoxy) phenyl phosphoni ¢ di chloride. 13C-NWR (CDCI3) 8 160.9,

154.2, 142.0, 133.9, 133.6, 130.1, 129.7, 129.0, 127.6, 20 124.5 121.2,
117. 9, H@p&ati6d 20; (H74-p4-Chiprapheny )-2-Ermethoxyphenyh6-methioxy-2-oxo-

(+) - 4- ( #=Ch},0r ABRGIKbIepAnd |£§Eérjé8|>ﬁﬁpi?e&‘{$ fid PBbEIOXY- 2- OX0- 1 3

2- oxazaphosphor epane I ast ereoner conpound 212a). General procedure 5.

25 St ar BERRIANRIPERAUSE S 4- Ani no- (4- chI or ophenyl ) - 2- net hoxy- | - but anol and 4-
rret hoxyghetiyd praes o ri-amdioealdilordpheryl-NiRtGRITDYta@ol7ar84(m 2H), 7.38 (m

7.32 4.44 (m 1H), 427(m1H) 3.86 (s, 3H),

3 65 (nPeﬁ%% Iéel_&goh S&O§%Q'C@% m_ 1H), Hé E’éepar ation 22:

()-4- (413CI=NI‘6R(§15E6||}/$)1625(114%7&1??(5&%/&?@@”1)2962'&&7@0%15 Y&t

2- oxazag@gsgl;l%rgg%ngz(dmg&_,t ereoner 2, conpound 212b). Ceneral procedure 5.

Starting materials’ 4-Am no- (4-chl orophenyl)-2- met hoxy-1 - but anol and 4- 35

met iHQ)xyphenyI phosphom c dichloride. 13C NMVR (CD3CD) 5 164.4, 143.2, 134.2,
h24.: & 5-Qordithebyl) &2 D9G-MEdTYEKOE200025 40

56. 6 5? _ _ :
()-4-(4° - OXYyp eny - et hoxv-2-oxo- 1 3
2- oxaza@eosq@holroéﬁfétﬁé5(d| astereonmer 3, conpound 212c). 5 Ceneral procedure

5. Star kA ngalREd s :54- A1”mMﬁ@hlér%pﬁhh@f—lph&hym—i%um&mham/4+ but anol and 4-
met hoxyphen ‘PE %on C hlloréde 13C-NWR (CDCI 3) S 162.6, 141.2, 133.6,
13218 msndx/phom 053'2‘1““;7 NG 78, 4,

13C NMR (CDCl3) 8 163.0, 142 0, 133. 8 133.6, 129.0, 127.6, 121.4, 114.1, 78.9,
67.0, 57.2, 55.4, 51.4, 40.5

Preparation 25: (+)-2-[4-(4-Chlorophenoxy)-phenyl]-4-phenyl-2-oxo-1,3,2-

20 oxazaphosphorepane (diastereomer 1, compound 213a).

General procedure 5,

Starting materials: 4-Amino-4-phenyl-1-butanol and 4-(4-

chlorophenoxy)phenylphosphonic dichloride.

1H-NMR (DMSO-dg) & 7.78 (m, 2H), 7.49 (m, 2H), 7.40 (m, 2H), 7.32 (m, 2H), 7.23
25  (m, 1H), 7.11 (m, 4H), 5.45 (m, 1H), 4.43 (m, 1H), 4.20 (m, 1H), 2.07-1.70 (m, 4H)

Preparation 26: (i)-2—[4-(4—ChIoroDhenoxv)-Dhenvl1—4-ohenvl-2-oxo~1,3,2-

oxazaphosphorepane (diastereomer 2, compound 213b).

General procedure 5

30 Starting materials: 4-Amino-4-phenyl-1-butanol and 4-(4-
chlorophenoxy)phenylphosphonic dichloride.
13C-NMR (CDCl3)  160.3, 154.6, 143.3, 133.1, 130.0, 129.4, 129.0, 127.8, 125.7,
125.4, 121.1, 117.9, 65.2, 56.3, 38.6, 29.8

35 Preparation 27 (i)—2—[4—(4—ChIorophenoxv)-Dhenvl1-4—(2—furanvl)—6—methoxv-2-oxo-

1.3,2-oxazaphosphorepane (diastereomer 1, compound 214a).




65.0, 57.6, 55.3, 52.0, 43.5 10 Preparation 24:

()-4-(4-Chl orophenyl) - 2-(4- met hoxyphenyl ) - 6- met hoxv-2-oxo- 1 3

2- oxazaphespisosepane (di astereoner 4, conpound 212d). Cena@/pkesgoexsure 5.
Starting materials: 4-Am no-(4-chlorophenyl)-2-nethoxv-I-butanol and 4- 15
met hoxyphenyl phosphoni ¢ di chl ori de. 443C-NMR (CDCI 3) S 163.0, 142.0, 133.8,
133.6, 129.0, 127.6, 121.4, 114.1, 78.9, 67.0, 57.2, 55.4, 51.4, 40.5
Preparation 25: ()-2-f4-(4-Chlorophenoxy)-phenyll -4-phenyl -2-o0xo0-1, 3,2- 20
oxazaph@&pa@r@pamﬂwédiastereoner 1, conpound 213a). General procedure 5.
Startin 0

chl orop%eér@hgﬂ?gé nysl %é@b@ fﬂgg Forb.?t'(;:}g)tya'?f—Hl-ult\lékl\/{gﬁaﬁ]ﬂéL d6) 57.78 (m 2H),
7. 49 (mchlzrq)pherrowmvf(ewlpbpﬁphowc Crﬁ €H), 7.23 25 (m 1H), 7.11 (m 4H),
5.45 (MpdR ( cébcﬁlg 5(180.4,H)55. 4(B0 16415, 14).8, 30T (d), 180.0mML295) 12 epar at i on

gxaz ph§§%H8ﬁéb§h he e é%ﬁé?ggglqg g@hggglé gxg%éngrg[ procedure 5 30

Starting nmaterial s: 4 Anlno 4- phenyl-l-butanol and 4- (4-

h o : 0 3, 154.6,
¢ 4305010g»gba%ﬁ@oa%nxﬂoaqéna%w& gheﬁiakg)r? bf%vlﬂ@%ﬂ]l@i\gg@%&fﬁ/ %6&217 9

D 2-0XaZ -azu logepane hdigstereomes 66D YNNG

14 (4 Chkg@@pb@mgmyﬁfphenyl] 4-(2- furanyl) 6- net hoxv-2-oxo- 1 3

2- hosph t 03/ 059921
PCTABKO S aoDa S A e b ouanle BERERRA iR e o
4- Ami no-chrdépineao) phehyimbiobhopid dichlerideel and 4- (4-

chl or oph iy hABaSPhanior ] ol oriades, sBHN, (05) 0.5, 80s 4, 155. 1
d), 1546‘@%@ > d 0.0 d), 121.0, 117.8 (d
(o e st 96, 513 1093 L S gt i, &) 128 (@,

() 2-1 4- (4- Chlorophenoxy phenyl] 4-(2-furanyl)-6- nethoxy 2- oxo- 13
1 £

aphosphor epa v R edure 5.
é%g plpﬁ%i%!ﬁ AHR 64,33 Groph] .00

ny
oxo-1,3,2- oxazaDhosohoreDane (dlastereomer 1, comoound Zlgla)

General procedure 5.
Starting materials: 4-Amino-3-(tert-butyldimethylsilyloxy)-1-butanol and 4-(4-
chlorophenoxy)phenylphosphonic dichloride.

20 13C-NMR (CDCl5) 6 160.6 (d), 155.0, 133.6 (d), 130.4, 129.7, 125.4 (d), 121.4,
118.3 (d), 68.4, 59.8 (d), 46.2, 38.4, 26.2, 18.5, -4.3.

Preparation 30: (+)-2-[4-(4-Chlorophenoxy)-phenyl]-5-[ tert-butyldimethylsilyloxy]-2-

oxo-1,3,2-oxazaphosphorepane (diastereomer 2, compound 215b).

25  General procedure 5.
Starting materials: 4-Amino-3-(tert-butyldimethylsilyloxy)-1-butanol and 4-(4-
chlorophenoxy)phenylphosphonic dichloride.
13C-NMR (CDCl5) 8 160.6 (d), 155.0, 133.5 (d), 130.4, 129.7, 125.8 (d), 121.4,
118.3 (d), 72.6, 61.2 (d), 47.8, 39.4, 26.1, 18.4, -4.3, -4.4.

30
Preparation 100: (+)-Ethyl 2-(4-methoxyphenyl)-2-ox0-4-phenyl-1,3,2-

oxazaphosphorinane-3-acetate (diastereomer 1, compound 301a).

General procedure 6.
Starting materials: Compound 201a and ethyl iodoacetate.

35 13C-NMR (CDCl3) 8 170.0, 162.8, 139.9, 134.8, 129.0, 127.8, 127.4, 121.5, 113.8,
63.0, 60.8, 60.7, 55.3, 46.2, 34.1, 14.0



chl or ophenoxy) phenyl phosphoni ¢ dichl oride. 13C-NWR (CDCI 3) S 160.
(d),

110. 3, 10wC3/03®21, 63.7 (d),

5, 155.0

154.5, 142.1, 133.3 (d), 130.0, 129.4, 124.8 (d), 121.2, 117.9 (d),
56.4, 44.7, 41.2. 15 Prepar @GTomK®810025

()-2-f4-(4-Chl orophenoxy) - phenyl ] -5-[tent - butyl di met hyl silyl oxyl-2- oxo-1 3

2- oxazaphosphor epane (di astereoner 42 conpound 215a). Ceneral procedure 5.

Starting materials:

4- Am no- 3- (tert-butyl di net hyl silyl oxy)-1-butanol and

4- (4- chl or ophenoxy) phenyl phosphoni ¢ di chloride. 20 13C-NWR (CDClI 3) 6 160.6
(d), 155.0, 133.6 (d), 130.4, 129.7, 125.4 (d), 121.4, 118.3 (d), 68.4,
59.8 (d 5 SRAAAARI-38.2-

()-2- 14))'{(34?-% tﬁgr%gngﬂo%e\)ﬂzzpmlﬁm qxgé?%e/r)t buty?%:ll net hyIS| | yl oxyl -2- oxo-1 3
2- 0xaz apkazaphespap itaealate ,yuéigﬁnQE%#ﬁﬁﬁﬁéméé%H¥+ 25 Cener al procedure
5. StargeR&a @émﬁég 4- Am no- 3-(tert-butyl di net hyl silyl oxy)-1-butanol and
4- (4 chl or.o phen honi ¢, di chl or 13C-NWR (CDCI 3) S 160.6
(d),> 158¢ W'”Eﬁt%”%% &“1%’6‘291%%26”‘}et%?%ga"(eﬁqg 121. 4, 118.3 (d), 72.86,
61.2 (d}f3C-MMRECDBR) 81726, 162.38140.8, 1339, 128.8,. 1280, P2EghrlaBi%A1300: () - Et hyl

2-(4- ”E%EQX%EQ?%%H93§¢Pﬁ§E§81H£QM| r 1, 3, 2- oxazaphosphori nane- 3-acet ate

(di ast ereorer 1, cénmpoln

Conmpound 201a and et hyl |odoacetate 35 13CG-NWR (CDCI 3) 5 170.0,
139.9, bRbabatioch2D20 (+)1RARyIBR-[424-cHiorobRdndxy)-bhadnB]-2-68-Dph&I-8,3.50. 7, 55. 3,

46. 2 31 4.0 V\D 03 05%9@1

materi a

162.

55.4, 4

5,

PCT/ DK03/

00075, 42 B gpar at 1 on 101

SEAVBCPCIn b 1856, A0 al 5o 1696, 13 Eu o, 2551120 127,87

2- [ 4- (4-1chlnriopleenoxy) 1 phengd.b; 80.6x60.4; pbangs.0118.02- 10

oxa
pro

&

20

25

30

35

Preparation 103: (£)-Ethyl 2-[4-(4-chlorophenoxy)-phenyl]-2-oxo-4-phenyl-1,3,2-

oxazaphosphorinane-3-acetate (diastereomer 2, compound 302b).

General procedure 6.

Starting materials: Compound 202b and ethyl iodoacetate.

13C_NMR (CDCl3) 5 170.5, 160.4, 154.5, 140.7, 134.0, 130.0, 129.5, 128.9, 128.1,
127.1, 126.9, 121.1, 117.9, 65.3, 62.1, 60.9, 46.9, 35.7, 14.1

Preparation 104: (+)-Ethyl 2,4-diphenyl-2-oxo0-1,3,2-oxazaphosphorinane-3-acetate

(diastereomer 1, compound 303a).

General procedure 6.

Starting materials: Compound 203a and ethyl iodoacetate.

13C-NMR (CDCl5) § 169.9, 139.6, 132.6, 132.1, 130.8, 129.1, 128.3, 127.9, 127.4,
63.3, 60.8, 60.7, 46.1, 33.9, 14.0

Preparation 105: (+)-Ethyl 2,4-diphenyl-2-oxo-1,3,2-oxazaphosphorinane-3-acetate

(diastereomer 2, compound 303b).

General procedure 6.

Starting materials: Compound 203b and ethyl iodoacetate.

13C-NMR (CDCI3)  170.5, 140.7, 133.1, 131.8, 131.7, 128.8, 128.5, 128.0, 126.9,
65.4, 62.1, 60.9, 46.8, 35.6, 14.1

GEneraI procedure 6. Starting materials:

162. 8,

() Et hyl

. phor i nane- 3-acet at e
(dlasteﬁkn rpﬂmemnﬂﬁound 301b) GEneraI procedure 6. 5 Starting

gj%mgam r&srs 2&%@:@99 z%EzE'Eéhd &raesa&@ce 13C-NWR (CDCI 3) S 170. 5,

0, 60.9,

phosphori nane- 3- acetate (di astereoner 1, conpound 302a). Ceneral
dure 6. Starting materials: Conpound 202a and et hyl iodoacetate.



13C-NWMR (CDCI 3) S 169.9, 160.7, 154.4, 139.6, 134.9, 130.0, 129.5, 129.1,
127.9, 127.3, 124.8, 121.2, 117.6, 63.2, 60.8, 60.7, 46.1, 34.0, 14.0 15
Pr epar at | w0 @@3992( ) - Et hyl 2-[ 4- (4-chl orophenoxy -phenyl ] - 2axmKes/qobsny| -
2- oxazaphosphori nane- 3-acetate (di astereoner 2, conpound 302b). GCeneral
procedure 6. Starting materials: Comgound 202b and et hyl iodoacetate. 20
13C-NMR (CDCI3) 5 170.5, 160.4, 154.5, 140.7, 134.0, 130.0, 129.5, 128.9,
128.1, 127.1, 126.9, 121.1, 117.9, 65.3, 62.1, 60.9, 46.9, 35.7, 14.1

Pr epar abriep#raliod 106) ¢f5tariyl 2[44cdipbreplyéncy priverty|]34-(4-methoxyphenyl)-2-

2- Oxazaggého;,%;%—%;(Q{a{ngﬁésﬁh%ﬁﬁér?et ?—acétgl fRESO0REr 1L co R4RE4303a) . 25 Ceneral
procedu oun a and et hyl 1odoacetate.

13C- NVRG¢@a| Bpcglutgs. 9, 139.6, 132.6, 132.1, 130.8, 129.1, 128.3, 127.9,
127 4, S@\?‘tl@g m@@er&ls @}rﬁpouﬂﬁzé-’#a asd ShyllibdOacdtater epar ati on 105: (+)-Ethyl 2

compbuni ARy COeshin 8 6L R iRERcloef b S o AR TERNT 2036 ana

et hyl i opeacernpe1178Ct NVR ¢CDM@BY, &.1,785.5, 46.4034.1, 1488. 1, 131.8, 131.7,
128.8, 128.5, 128.0, 126.9, 35 65.4, 62.1, 60.9, 46.8, 35.6, 14.1 WO
03/ 059921 PCT/ DKO3/ 00025 43 Pr epar at| on 106
2-14- t-ll" atiepn HOA b & 2[4 -(4-20 o ro DRaRaxy )P BT
2- Oxazaebélﬁpé“@fdxamo%@%ﬂé@é-e aceliafs t BiRe@Bhed 2, mwm_u_mmﬂ)ﬂa) Gener al
procedure 6. Starting materials: Conmpound 204a and ethyl iodoacetate. 5
13CIAVRGEESR] RYPCRIUSE: 0, 160.7, 159.4, 154.4, 134.9, 131.4, 130.0, 129.5,
128. 6, sfadn®mateial2, Cohiﬁolﬁﬂ 204k and eB®/| ipdog®t@e. 60. 1, 55.4, 46.0, 34.1,
14.0 Pr i@ | 2.4,130.1, 128.2, 121.1,
24 (4@?%1@?{0 g?gz 176}5 '?:EB'M 159§ 1545, %3)(4V%h1e3nvl) 0.1, 1282, 12
2- oxazaéhb@pﬂéﬂﬁnéﬁé§1é3@épé’tr§5(3d Qgtéﬁgorjrér 2, conpound 304b). 10 General
procedure 6. Starting nmaterials: Corrpound 204b and et hyl i odoacet ate.

. ) . Q-,132.4, 130.1, 128.2,
5.7, 14.1 15
oxo-1, 3, 2-

General procedure 6.
Starting materials: Compound 205a and ethyl iodoacetate.
13C-NMR (CDCl3) & 170.1, 162.7, 159.3, 134.8, 131.7, 128.6, 121.6, 114.4, 113.8,

20 63.2, 60.7,60.2, 55.3, 46.0, 34.2, 14.0

Preparation 109: (+)-Ethyl 2,4-bis(4-methoxyphenyl)-2-ox0-1,3,2-

oxazaphosphorinane-3-acetate (diastereomer 2, compound 305b).

General procedure 6.
25  Starting materials: Compound 205b and ethyl iodoacetate.
13C-NMR (CDCl3) § 170.6, 162.4, 159.4, 133.9, 132.6, 128.3, 123.8, 114.2, 113.9,

65.2, 61.4, 60.8, 55.4, 55.3, 46.7, 35.8, 14.1

Preparation 110: (+)-Ethyl 2-(4-methoxyphenyl)-4-(1-methylethyl)-2-ox0-1,3,2-

30 oxazaphosphorepane-3-acetate (diastereomer 1, compound 306a).

General procedure 6.

Starting materials: Compound 206a and ethyl iodoacetate.

1H-NMR (CDCls) 7.90 (m, 2H), 6.93 (m, 2H), 4.68 (m, 1H), 4.21 (q, 2H), 4.27-3.70

(m, 4H), 3.84 (s, 3H), 2.66 (m, 1H), 2.10-1.40 (m, 4H), 1.29 (t, 3H), 0.81 (d, 3H),
35 0.58 (d, 3H)



oxazaphosphori nane- 3- acetate (di astereoner 1, conpound 305a). Ceneral
procedure 6. Starting materials: Conpound 205a and et hyl i odoacet ate.

13C- NVR (®OGI3Bp9R1170. 1, 162.7, 159.3, 134.8, 131.7, 128. @CTUXR03B002E14. 4,
113.8, 20 63.2, 60.7, 60.2, 55.3, 46.0, 34.2, 14.0 Preparation 109:
()-Ethyl 2, 4-Dbis(4-nmethoxvphenvl)-249x0-1 3, 2- oxazaphosphori nane- 3-acet ate
(di astereoner 2, conpound 305b). General procedure 6. 25 Starting

mat eri al s: Corrpound 205b and et hyl iodoacetate. 13C-NWR (CDClI 3) 5 170. 6,
162. 4, dra arémoritisﬂ 16; (4L218trﬁ)xvdr%3vl8~4 (1hethyldh@)Q-0xBE32- 61. 4, 60. 8,
55. 4, 55 3, 4, , yl

2- (4- ' y 2

oxazaph@emnairpemdem% acet ate (dl astereoner 1, corrpound 306a) . GCeneral

gwﬁﬁgué ] rﬁéé%fsn&om%@ﬁd Qd)@o ar@éﬁawe@ba%@@e%and ethyl i odoacet at2 a)
4. 2R 3.76 NWMCQ%) 3 137189: 12% 8 3“1302 2 21@66“2% ﬁ? %gllo%?) 3524% .29 (t,

3H), 0.8d.4(99.1348.3, 285, 2068142, 3H WO 03/ 059921 PCT/ DKO3/ 00025 44
Preparation 111: () Et hyI

2-(4- rrethoxyphenyl) 4- (1 met h Iethyl - 2- 0X0- 1, 3, 2-

oxazaphbsphmtieph2: Q |- (4 2100 9 : &Eter al
procedug 3£Qxa§%ﬁﬁé§oﬂgre'8§ﬁ@@,t&b€ate@m%aﬁhezw&mnetmb | odoacetate. 5
13C- NWR XTI 3) b, 161.8, 132.9, 124.4, 113.5, 68.4, 65.1, 60.9,

55.10 s5general @“9@4’”@29 1, 25.3, 20.8, 20.0, 14.2 Preparation 112: ()-Ethyl
2-[ 4- (4sedrting ﬁﬁf@m@gyjofrniman«ylzt)?énq kthwatoldyaceeathw) -2-0x0- 1 3 2

Oxazaph@ép@ﬁ@{?@&e) SiFLE! %§S(P$@§tﬁse?®r9 d, 12?%9@%0' 1398) 6850 Gener al

pr ocedur 1 ng material s: npound (57 and et hyI i odoacet at e.
13C- NIVR65GDEL B) 55312;9; 3529105358, 295842@0 11332 2, 129.9, 127.7, 120.8, 117.8,
68.5, 65.3, 61.0, 52.3, 29.3, 29.0, 25.2, 20. 8, 20.0, 14.2 15 Preparation
113: (+ .
oxa?aph8EPRE =Y ;
pr ocedUbeaz&nh&oamtepame maetcetatal(
General procedure 6.
Starting materials: Compound 208 and ethyl iodoacetate.

13C-NMR (CDCl3) & 172.8, 162.3, 133.7, 122.0, 113.7, 64.7, 61.0, 55.3, 53.3, 43.1,
20 42.6, 31.4,29.5, 24.5, 22.6, 22.0, 14.2

Preparation 114: (+)-Ethyl 2-(4-methoxyphenyl)-4-(2-methylpropyl)-2-oxo-1,3,2-

oxazaphosphorepane-3-acetate (diastereomer 2, compound 308b).

General procedure 6.
25  Starting materials: Compound 208 and ethyl iodoacetate.
13C-NMR (CDCl3) 8 171.8, 161.9, 132.9, 124.7, 113.5, 65.2, 61.0, 58.4, 55.3, 51.1,

40.8, 30.8, 25.0, 24.6, 22.7, 21.7, 14.2

Preparation 115: (£)-Ethyl 2-[4-(4-chlorophenoxy)-phenyl]-4-(2-methylpropyi)-2-
30 oxo-1,3,2-oxazaphosphorepane-3-acetate (mixture of 4 isomers, compound 309).

General procedure 6.

Starting materials: Compound 209 and ethyl iodoacetate.

13C-NMR (CDCl3) § 171.7, 159.6, 154.9, 133.2, 129.9, 129.1, 128.0, 120.8, 117.8,
65.4, 61.1, 58.4, 51.1, 40.8, 30.9, 25.0, 24.6, 22.6, 21.7, 14.2

35



13C-NWR (CDCI3) 5 172.8, 162.3, 133.7, 122.0, 113.7, 64.7, 61.0, 55.3,
53.3, 43.1, 20 42.6, 31.4, 29.5, 24.5, 22.6, 22.0, 14.2 Preparation 114:
() Ethyl wqesosehoxyphenyl)-4-(2-nethvl propvl)-2-o0xo0-1, 3,FT/DK03/00025
oxazaphosphor epane- 3- acet ate (di astereoner 2, conpound 308b). General
procedure 6. 25 Starting material s: 4€onpound 208 and et hyl iodoacetate.
13C-NWR (CDCI3) S 171.8, 161.9, 132.9, 124.7, 113.5, 65.2, 61.0, 58.4,
55.3, 51.1, 40.8, 30.8, 25.0, 24.6, 22.7, 21.7, 14.2 Preparation 115:

() - Et hydre2abflod $16NLQERINRNEN M chpeshenbxyd-fiRnuetndimepyit-oz- 30 oxo 1 3
20xazapﬁ659horeoag§531aqﬁt7 e i tHf‘unJ A\ somers, conpound 309).

tpound 209 and et hyl
i odoacetéieeal p]:&@de%(CDCI 3) 8 171 7, 159. 6, 154.9, 133.2, 129.9, 129.1,

128. 0, %t%gmggn%%?‘sg/ Sg@ggﬁh d $il dnd éc% iodGekethte.40. 8, 30.9, 25.0, 24.6, 22.6,

21.7, 1_PCT/ DK03/.0002 e t ) - Et hyl

b e g e s 5o o 32 PAL AL B 108,

2- oxazapheseper epane7 8; as.ef 21.e, ps.eppeand 310). Ceneral procedure 6.
Starting naterial s: Cbnpound 210 and ethyl iodoacetate. 5 13C-NWR (CDCI 3) 6

173.2, 159.7, 154.7, 133.2, 129.9, 128.3, 121. o 117 7 64 4, 61.0, 57.1,
46. 0, 3reBarafifn 117 20 FEthyd g @-chldrophemyi b A28 2\Ak:= 6

4-(4-chlg %9(09113)@1%;[éxéz%r)lq@oﬂ&%gQ%Q%taﬁ@ﬂﬂé@téreﬁmeﬁm&Um}buﬁdoxo 132
oxazaphuospnor epane- 3-acetate (diastereonmer 1, conpound 10 31la . Ceneral
proedudkl®m:. Starting naterlals Conpound 211a and et hyl iodoacet ate.

13C NVRGESLEI grbcdiute 8. 1 160 3, 154.5, 140.7, 133.4, 133.4, 130.1, 129.6,

5, iandra i fhls gt St 02 90 57440
(4- chl oF*cpMERYCPCR) § 471.4, t60. @xkﬁﬁ‘h@n’cﬁ@y3r-];§l$e”nﬁ3l34613ﬂé’e he%Pr 52880 1 3 2

oxazaphgsp Oﬁgﬁén?zﬁaffé ftfs 4 BASI&1.205mE8, 22.4009p0381d, 1821b) . Gener al

proggdure Starting mat er'i al' s’ Cbnpound 211b and et hyl i odoacetate.
1

=
)

Preparation 118: (+)-Ethyl 4-(4-chlorophenyl)-2-[4-(4-chlorophenoxy)-phenyl]-6-

methoxy-2-oxo-1,3,2-oxazaphosphorepane-3-acetate (diastereomer 2, compound
311b).
General procedure 6.

20 Starting materials: Compound 211b and ethyl iodoacetate.
13c-NMR (CDCl3) 6 171.7, 160.5, 154.5, 137.2, 134.2, 133.9, 130.0, 129.8, 129.5,
128.6, 124.7, 121.2, 117.9, 75.4, 63.2, 60.9, 56.3, 51.9, 44.1, 35.4, 14.0

Preparation 119: ()-Ethyl 4—(4—chIorophenvl)—2—[4—(4-chIoroohenoxv)—phenvl]-6-

25 methoxy-2-oxo-1,3,2-oxazaphosphorepane-3-acetate (diastereomer 3, compound
31ic).
General procedure 6.
Starting materials: Compound 211c and ethyl jodoacetate.
13C-NMR (CDCl3) & 171.0, 160.6, 154.4, 136.8, 134.2, 134.1, 134.1, 130.1, 129.8,
30 128.6, 124.2, 121.2, 117.8, 78.4, 64.6, 60.9, 57.7, 54.1, 43.7, 35.5, 14.0

Preparation 120: (+)-Ethyl 4-(4-chlorophenyl)-2-[4-(4-chlorophenoxy)-phenyl]-6-

methoxy-2-oxo-1,3,2-oxazaphosphorepane-3-acetate (diastereomer 4, compound
311d).

35  General procedure 6.
Starting materials: Compound 211d and ethyl iodoacetate.




13C-NWR (CDCI 3) 6 171.7, 160.5, 154.5, 137.2, 134.2, 133.9, 130.0, 129.8,
129.5, 128.6, 124.7, 121.2, 117.9, 75.4, 63.2, 60.9, 56.3, 51.9, 44.1,
35.4, 14. Wo®Brosparati on 119: () Ethyl 4 PCT/DK03/00025
(4-chl orophenyl ) -2-[4- (4-chl orophenoxy) - phenvl -6 25 nethoxy 2 oxo 1 3
2oxazaphosphor epane- 3- acet ate (di asygreoner 3, conpound 311c). General
procedure 6. Starting materials: Conpound 211c and et hyl i odoacetate.
13C-NWR (CDCI3) 6 171.0, 160.6, 154.4, 136.8, 134.2, 134.1, 134.1, 130.1,
129. 8, 13(3@wi192@:£6:|3)152147126, 16D13,2,54511468.4, 1834, 1BA.5613®0, 928.9,7128.0,54, 1, 43.7,

35.5, 1 7 (g1 £t
(4-chl of}zc?oﬁe I? %%4%3‘6% dr%p%eér%g%(y dh4<§nZ/I36 6'14rr%t hoxy 2 oxo 1 3

20xazaphosphorepane 3-acetate (diastereonmer 4, conmpound 311d). 35 General

procedus 8 Satigh @b i A19-giRH AL {AkiiorolyD U eheBdhd - 24t nedthastypheddazet at . WO
03/ 059921 PCT/ DKOS/ 90025 46 13C NVR ( 154.5, 140. 4,

133.%, 24 : gang BpLErCOBL L gCOMPEINS =299~ 1, 65.7, 61.2,
59. 6, 5@er76ral4ﬁoc7e,du8566.8 14. 2 Prepar ation 121: () Et hyI
4-(4- Chétﬁ,f SR kI cg%;D%B%az?zé gehhossRenyt) -2 5 oxo 1,3

2-oxaza paneé- I ast er eoner ound & 6%%1 Cener al
0 tet

proceduré I‘BVIRSt:%CEIB)mgHTaIbﬁZ %14154 -LdrRgcuids 2‘312383%& Shy i ate.

13C- NMRs£ 6061 3) 567131425511629&,, 3840182 133.2, 128.8, 128.3, 124.8, 114.1,
76. 5 63.9, 61.1, .7, 57.4, 55.4, 49.4, 36.0, 14.2 10 Preparation 122:

() thl 4 (4 chI orophenyl) 6- met hoxv 2- (4 met hoxvphenvl) 2- oxo-1 3
OS2 22 nex) Ethylet-f-ehl Ordphertyé) g A ePH)-2- Gener al
re%élr?eb zaE E&n@mlmsﬁoacet ate. 15
3 129.8, 128.6, 121.6,
113.9, Ggeerslpegedire §0. 8, 56.3, 55.3, 51.8, 44.1, 35.3, 14.0 Prepar at i on
123: ()SE—H? %n%térf’al&*’ddﬁrﬁmhewtb afid amyhmmdaczta(té met hoxvphenvl )-27 oxo 1 3

or o Baur & MR ARE R a7 ST S ot 125 kg ' baagetate,
13C NIVR7(5@D6133)), 66.81 B86.3L,551% 5163, 4437 35 3,139 9, 129.8, 128.6, 121.2, 114.0,
78.5,

Preparation 123: (+)-Ethyl 4-(4-chlorophenyl)-6-methoxy-2-(4-methoxyphenyl)-2-

oxo-1,3,2-oxazaphosphorepane-3-acetate (diastereomer 3, compound 312c¢).

20 General procedure 6.
Starting materials: Compound 212c and ethyl iodoacetate.
13C-NMR (CDCls) 6 171.1, 162.6, 137.0, 133.9, 129.8, 128.6, 121.2, 114.0, 78.5,

64.5, 60.8, 57.6, 55.4, 54.0, 43.8, 35.4, 14.0

25  Preparation 124: (+)-Ethyl 4-(4-chloropheny!)-6-methoxy-2-(4-methoxyphenyl)-2-
oxo-1,3,2-oxazaphosphorepane-3-acetate (diastereomer 4, compound 312d).

General procedure 6.
Starting materials: Compound 212d and ethyl iodoacetate.
13C-NMR (CDCl3) 8 171.7, 162.4, 140.5, 133.4, 133.3, 128.9, 128.0, 124.3, 114.2,

30 79.2,65.5,61.1, 59.6, 56.7, 55.4, 48.7, 36.7, 14.2

Preparation 125: (+)-Ethyl 2-[4-(4-chlorophenoxy)-phenyl]-4-phenyl-2-ox0-1,3,2-

oxazaphosphorepane-3-acetate (diastereomer 1, compound 313a).

General procedure 6.
35  Starting materials: Compound 213a and ethyl iodoacetate.
13c-NMR (CDCl3) & 171.6, 160.0, 154.7, 142.2, 133.5, 130.0, 129.3, 128.5, 127.7,



64.5, 60.8, 57.6, 55.4, 54.0, 43.8, 35.4, 14.0 25 Preparation 124: ()-Ethyl
4- (4-chl orophenyl ) - 6- met hoxv- 2- (4- met hoxvphenvl )-2- oxo 1,3

2- oxazaphespisosepane- 3- acet at e (di astereonmer 4, conpound FAd)Ko3/o@2ser al
procedure 6. Starting materials: Conpound 212d and et hyl i odoacetate.
13C-NVR (CDCI3) 6 171.7, 162.4, 14045%, 133.4, 133.3, 128.9, 128.0, 124.3,
114.2, 30 79.2, 65.5, 61.1, 59.6, 56.7, 55.4, 48.7, 36.7, 14.2 Preparation
125: ()-Ethyl 2-j4-(4-chlorophenoxy)-phenyl | -4-phenyl -2-o0x0-1 3 2-
oxazaphosnbo1Ena, o3, aast Biea. q, disas tedr @ e, 31,3,cnpoldndl 313a). General
procedure 6. 35 Starting materials: Conpound 213a and ethyl iodoacetate.
13C- NWR (CDCI 3) 6 171 6, 160 0 154 7, 142 2 133. 5, 130 0 1129 3, 128.5,

63. 1 G&anﬁo%reéﬂne’?’z a%gta?e (&-ést&e&h@pﬁrc@tﬂc@ﬂnclzmb)ﬁ) Et hyI
2-[4- (4- cnlorophenoxg) phenyl | - 4- phenyl - 2- oxo-1 3 2-

oxaz%ph@@'b?fér%"ﬁ%ﬁﬁjé'r% acetate (diastereoner 2, conpound 313b). 5 General

pr ocedusearfing Dlatdrialsn Conmioand all3b a@beihglindoazeBie.and et hyl i odoacet at e.

13C NVRy3 9@% 1541360 ]1%220136)3)4139 415980, 12538 4, 128.4,

128. 0, 5 %%'1@1)]60}7%7@33154% 5 59.7,729.6 14.0 10

Pr epar ai29a, 12170, ¥1)7—Et¢f’y9,@@45%¢%9y%9nén%ﬁ ?Jﬁ Pﬂat hyl - 2 oxo-1, 3, 2-

oxazaphosphor epane- 3- acet ate (mxture of 4 isoners, conpound 314). Ceneral

pr ocedure 4 St a}r _i c dichloride and
=l ! f ) ' H NVR (CDCI 3) S

8. 00-7.3% aphosdhbrepdnd}Q-dietife i “ 2 = 4138 (dd, 11-1),

4 30 3. %%élj%]ﬁétgd&re 19 (m 2H), 3.83 (s, 3H) 2.15-1.35 (m 4H), 1.27 (t,

P t 128: Et hy
2 [4 ( 4Stating wh@mﬁ%sﬂéggﬁe%ﬁﬁgﬁmwcf %?J&S'df agd ££)-Hpf4-hydroxy-1-
oxazaphmmgﬁpg@%@eggﬁ,ﬁ agter(mxtl(Jre of 4 |somers) (r:]orrpf)und 315). Ceneral
d 0 n oni c
G ot or g DR B s T PR B ol e e o Te Shler Th NiR
(CDCI 3) 18)84. 96—371435n(3hl) 2H)9 (n7, 25*2) @@3 (zrgH) 2 @71@59(01 4+ 11121)7 BB (m 25
1317(_9(65 (EIH.;;H) .19 (m 3H), 3.92-3.65 (dd, 1H), 3.50-3.15 (m 1H),

21131

Preparation 128: (+)-Ethyl 2-[4-(4-chlorophenoxy)-phenyl]-4-methyl-2-ox0-1,3,2-

20 oxazaphosphorepane-3-acetate (mixture of 4 isomers, compound 315).

General procedure 4
Starting materials: 4-(4-Chlorophenoxy)phenylphosphonic dichloride and (&)-N-(4-~
hydroxy-1-methylbutyl)glycine ethyl ester
1H-NMR (CDCl3) & 8.05-7.85 (m, 2H), 7.32 (m, 2H), 7.07-6.90 (m, 4H), 4.55 (m,

25  1H), 4.43 (dd, 1H), 4.19 (m, 3H), 3.92-3.65 (dd, 1H), 3.50-3.15 (m, 1H), 2.15-1.45
(m, 4H), 1.26 (t, 3H), 1.20-1.05 (d, 3H)

Preparation 129: (+)-Ethyl 4-(4-chlorophenylmethyl)-2-(4-methoxyphenyl)-2-oxo-
1,3,2-oxazaphosphorepane-3-acetate (mixture of 4 isomers, compound 316).

30 General procedure 4
Starting materials: 4-Methoxyphenylphosphonic dichloride and (+)-N-(4-hydroxy-1-
(4-chlorophenylmethyl)butyl)glycine ethyl ester.
IH-NMR (CDCls) & 7.85 (m, 2H), 7.25-6.70 (m, 6H), 4.60 (m, 1H), 4.50-4.30 (dd,
1H), 4.30-3.75 (m, 7H), 3.45-3.15 (m, 1H), 2.90 (m, 1H), 2.80-2.40 (dd, 1H), 2.20-
35  1.50 (m, 4H), 1.35-1.20 (t, 3H).



(m 4H), 1.26 (t, 3H), 1.20-1.05 (d, 3H) Preparation 129: ()-Ethyl

4- (4-chl orophenyl net hyl ) - 2- (4- met hoxyphenyl ) - 2- oxo- 1,3

2- oxazaphespisosepane- 3- acetate (m xture of 4 isonmers, conraIBK@H8)25 30
General procedure 4 Starting materials: 4-Methoxyphenyl phosphonic

di chloride and ()-N(4-hydroxy-1- (4gchlorophenyl nethyl)butyl)glycine
ethyl ester. "HHNWR (CDCI3) 5 7.85 (m 2H), 7.25-6.70 (m 6H), 4.60 (m
1H), 4.50-4.30 (dd, 1H), 4.30-3.75 (m 7H), 3.45-3.15 (m 1H), 2.90 (m
1H), 2#@0a2aw&1 ixtd (L Ebhyl 2—(2%1@@@nwmﬁmmmwt, 3H). WO
03/ 059921 | 5
4- ( 4- cRNGPYRRER PRy PREAR ot oxo 1 3
2- oxaz@m_p_imB:EDHne 3-acetate (mxture of 4 isoners, conpound 317).

Gener aI§ % Starting materi al s
4- (4- Chl or ophenoxy en Ipho honi c d| Al
hy dBox yBtart{ng- r&?ﬂetﬂ?[)épﬁéﬁﬁhr‘%? nf?ﬁﬂ)tpw’? h%n %?ﬁ@f) ecg é—)l\%(? El +): 547
(2 'VE*4 Chy2¥axy- %Mcﬁlb%en%ﬁ%tf(ylﬁﬂw)glxl%mrmh\dgestm 131h ()hEt hyl a.

met o oxazaphosphorocane- 3- acet at e
(corrpod\ﬂg?éig) E%@’le‘r%lﬁ r%%:aégld%)(j) gﬁgg?(%g materi al s:
4- Met hoxyphenyl phosphoni ¢ di chloride and ()-N-(5-hydroxy-I -
met hyl pgl @E%#a%'&# Y6i: n@m%m b- (asm@mqoxarﬁwemwamtum -&®21,3(2- Et hyl
2-f4-(4-cC orophenoxy)- henvl 4- rret | 5 2- oxo0-1, 3, 2-
ox aiPap hOSE AR B A RCAIICR-a ¢ SRS otm319) . Gener al procedure 4 Starting
mat er i aGérierdi-drécddteos phenoxy) phenyl phosphoni ¢ dichloride and ()-N-(5-
hydr oxy| - met hyl pent &5it 8lchiodfBe Bh&RPAL AL 5 MY dA3g-1-U Et hyl
2-(4- ne%tt?&?ygp'ﬁ' {e% ;L )é' M%}'é&‘?@g%@ I};BZQDSXO- ‘ ,2-eoxa92pﬁiésgﬁor epane- 3-acet ate
(conpoumﬂtfﬁm)ﬂtylmémthﬁr%@édure 4 Starti ng material s:
4- Met hoxyphenyl phosphoni c di chI oride and () N-(4 hydr oxy-1- 25
net]kgl butyI ) al ani_ne et hyl . , ;

atign 132 (i )~Ethy 2

General procedure 4
Starting materials: 4-(4-Chlorphenoxy)phenylphosphonic dichloride and (£)-N-(5-

hydroxy-1-methylpentyl)glycine ethyl ester.
20
Preparation 133: (+)-Fthyl 2-(4-methoxyphenyl)- o, 4-dimethyl-2-ox0-1,3,2-

oxazaphosphorepane-3-acetate (compound 320).

General procedure 4
Starting materials: 4-Methoxyphenylphosphonic dichloride and (+)-N-(4-hydroxy-1-
25 methylbutyl)alanine ethyl ester.

Preparation 134: (+)-Ethyl 2-[4-(4-chlorophenoxy)-phenyl]- o, 4-dimethyl-2-oxo-

1.3,2-oxazaphosphorepane-3-acetate (compound 321).

General procedure 4
30  Starting materials: 4-(4-Chlorophenoxy)phenylphosphonic dichloride and (£)-N-(4-

hydroxy-1-methylbutyl)alanine ethyl ester.

Preparation 135: (+)-Ethyl 2-14-(4-chlorophenoxy)-phenyl]-4-(2-furanyl)-6-methoxy-

2-0x0-1,3,2-oxazaphosphorepane-3-acetate (diastereomer 1, compound 322a).

35 General procedure 6.
Starting materials: Compound 214a and ethyl iodoacetate.



General procedure 4 30 Starting material s:

4- (4- Chl or ophenoxy) phenyl phosphoni ¢ di chloride and ()-N(4-

hydr oxy- 1weedstogddaut yl ) al ani ne et hyl ester. Preparation 132CTDKBd0yAs
2-f 4- (4-chl or ophenoxy) - phenvl | - 4- (2-furanyl)-6-nmet hoxy- 2oxo 1 3
2o0xazaphosphor epane- 3- acet at e (di asggreoner 1, conpound 322a). 35 Ceneral
procedure 6. Starting materials: Conpound 214a and et hyl iodoacetate. WO
03/ 059921 PCT/ DKO3/ 00025 49 13C-NWMR (CDCI3) 5 8.00 (m2H), 7.40-7.30

g m8§H% dlfj 1@@ ((dﬁ3c4 ,8.60QR, zzm,zgm-moz& 3HN7109 (mﬁ;ﬂﬂ Ot(mEH), 8. §§9((tliDH)
3. 42 (n(."BH)*F? 621421@“(1%(“113&@’ (Elﬁg (%?q?i&{mois% 1 2)4 66@’%@?3% on' 136 0
Et hyl 23.57¢{diiehI305DEhAMOXTH2 eI Aﬁ((nzlmyr%awm BDnB8Rdky)-20x0 1 3 2

oxazaphosphor epane- 3- acet ate (di astereoner 1 corrpound 322b). General
procedure 6 St?rtl ng matlerlals

130. 0, 2390 lzﬁz%xaﬂa%ﬂoﬁah(oéénané%laébratélma&efelanerjlliompolmm_)JS 1 63.5
(d), 6 %) (d), 44.6 (d), 34 9, 14.1. Preparation 137: () Ethyl
5- (tertGWQIpﬂ?q?\gFrrﬁ/ 'si | vl oxv) - 2- f 4- (4-chl oro;ghenoxy)? phenyl] 2 oxo 1 3 2
oxazaphmph@rmp’@neLSBCamDamQZI‘Hi @l@i@hé‘dﬁ@acfca €ompound 15 323a). General

pr OCede3 Si@élt)'mﬁ%t 26,3 éa) 16anpaend @1smandizhyd), hB@Apacet at e.

ey et o el g b 8 A '3

26.2, 184)444.64d9,34.9014.4. 5. Preparation 138: () Ethyl 5 (tent
butyldlnethyIS|Ionxy) 2-f4-(4-chl orophenoxv)- phenyll 2 oxo 1 3 2
3 :

oxazaphosphor epane 3 acet ate (d| ast er eoner 25 Ceneral
pr ocedupPepébratiSi g-butyjdimatimdsib Hecet at e.

13C NVR_( CD '23))x091337§~09azﬁ95 ofdbs C 28mBs 9.2, 124.3
(d), 120-F 68.0, 61.0, 60.8 (d), 54. 2 (d), 49.7 (d), 38.6,

25.55 13238).14. 0, -5 0, -5.1. 30
General procedure 6.

Starting materials: Compound 215a and ethyl bromoacetate.
13C-NMR (CDCls) 5 172.3, 160.5 (d), 155.0, 134.0 (d), 130.3, 129.7, 125.2 (d),
121.5, 118.1 (d), 69.6, 61.2, 60.2 (d), 51.2 (d), 50.9 (d), 38.2, 26.2, 18.4, 14.5,

20 -4.5.

Preparation 138: (+)-Ethyl 5-(tert-butyldimethylsilyloxy)-2-[4-(4-chlorophenoxy)-
phenyl]-2-oxo-1,3,2-oxazaphosphorepane-3-acetate (diastereomer 2, compound
323b).

25  General procedure 6.
Staring materials: Compound 215b and ethyl bromoacetate.
13c-NMR (CDCls) 5 171.0, 160.1 (d), 154.3, 133.3 (d), 129.8, 129.2, 124.3 (d),
120.9, 117.6 (d), 68.0, 61.0, 60.8 (d), 54.2 (d), 49.7 (d), 38.6, 25.5, 17.8, 14.0,
-5.0, -5.1.

30
Preparation 139: (+)-Ethyl 2-14-(4-chlorophenoxy)-phenyl]-5-hydroxy-2-oxo-1,3,2~
oxazaphosphorepane-3-acetate (diastereomer 2, compound 324b).
Procedure: Compound 323b was treated with TBAF (1 eq.) in THF at 60 °C for 1.5
hours. The reaction mixture was cooled to rt, diluted with EtOAc, washed with water

35 and brine, dried and concentrated in vacuo. Flash chromatography afforded the title

compound.



Preparation 139: () Ethyl 2

f 4- (4-chl or ophenoxy) - phenyl11- 5- hydr oxy- 2- oxo-1, 3, 2-

oxazaphosptoonapsene- 3- acet at e (di astereoner 2, conpound 324Q/DIRBOEsUr €:
Compound 323b was treated with TBAF (1 eq.) in THE at 60 C for 1.5 hours.
The reaction mxture was cooled to gp, diluted with Et OAc, washed with
water 35 and brine, dried and concentrated in vacuo. Flash chromatography
afforded the title conmpound. WO 03/059921 PCT/ DKO3/ 00025 50 13C NWR
(CDCl 3)135NW%(§’DC(I§)6 17160(B, (6.6 (AH4.54,4, 133.66(d) d)30.Q,3RXE, 122X 61), 124.0 (d),

121.2, 117 d 4 d 38.3, 14.2.
Exanpl e 1364 1](7d-) @)F§7?146g#l' g?c} %%nox;g/g(d)p%éné ClI()’- %8 gx%?l E)hZanyI 1,3,2- 5

oxazaphosphori nane- 3-acetic acid (di astereoner 1, conmpound 401a). Ceneral

procedu r L Aung-3028-4-pierMVR A BDCI 3) 5 7.87 (m
et é%n?n{l)(e]%@ ) 1014784 éﬁlb%o(%encg&mi rﬁ:ﬂ'l aD ) 2.t 4.
A 2 O .. »! () 1

‘ . 3.67 10 (m 1H),
§2 (St 8, 287 (n, 13 G e ak

(0] 0] e - 0OX0- en -

g%%‘]s:gr&grré)ougd %6%! p y

oxazaph% trc acrd (diastereoner 2, oun% 401b). General
procedufHaNMR CHCH) art$honnalter7i4d €d, %Wo%azﬁ)@b "i) NVHPEDVBO- d6) 5 7. 83

Em 2"')59§ é_;gsg(m 4RY] 618(&01ﬁ)858ﬁr(rm,3h|),,4éﬂ’r’alli_l)m,%i'%gm,(mﬁ?lg?m EiH) |4 36
m m m anpl e
20210(+$m211r*)4 3(?;3@511 a%&@%&@%%ﬁ%ﬁ@fw i“h met hoxyphenyl ) - 2- oxo 201 3

2oxazaphosphor i nane- 3- acetl c aC| d (diastereoner 1, conpound 402a). Ceneral
procedure 3. SBENWNNR 6CD3CD) 6 173. 5,

E5AME = 125.7, 122.6,
: oz Pégé—)zos (+) 2 4
Bi s(4 n@eﬁ%yggg@aﬂrggz oxo-1 3 2- oxazaphosphorl nane- 3- acetic acid
(di astereoner 1, npound 4 Gener al procedure 3 Starting naterial s:

c:orrb%um%t%‘e%m%@”'am%{?ﬁ? '57.84 (m 2H), 7.10 (dd, 2H), 7.06 (bd,
2H), 6. 83-NMwl (DM$-ds 55 OB3 (4n,5H){ M50ZF), ,2H), 230( 5§LrH)9HB B (e, iy 3. 75

(s, 3H) ., & 62 (99436 Pm, $1)04.%m, ) 2.90 (m, 1H), 2.27 (m, 1H), 2.03 (m, 1H)

Example 202: (i)—2—[4-(4—ChIoroohenoxv)—Dhean—4-(4-methoxvphenvl)~2-oxo-
20 1.3,2-oxazaphosphorinane-3-acetic acid (diastereomer 1, compound 402a).

General procedure 3.

Starting materials: Compound 304a.

13c-NMR (CD;0OD) 5 173.5, 162.4, 161.0, 156.0, 136.2, 133.1, 131.2, 130.7, 129.7,
125.7, 122.6, 118.8, 115.4, 65.7, 61.5, 55.8, 47.2, 35.3

25
Example 203: (i)-2,4—Bis(4-methoxvohenvl)—2-oxo—1,3,2-oxazaphosohorinane—3—

acetic acid (diastereomer 1, compound 403b).

General procedure 3.
Starting materials: Compound 305b.

30 !H-NMR (CD;OD) & 7.84 (m, 2H), 7.10 (dd, 2H), 7.06 (bd, 2H), 6.83 (bd, 2H), 5.00-
4,50 (m, 2H), 4.41 (m, 1H), 3.89 (s, 3H), 3.75 (s, 3H), 3.62 (dd, 1H), 3.04 (bt, 1H),
2.25 (m, 2H

Example 204: (i)2—[4—(4—ChIoroohenoxv)-DhenvI1—4,4~dimethv|—2-oxo—1,3,2—

35 oxazaphosphorepane-3-acetic acid (compound 404).

General procedure 3.



2.25 (m 2H Exanpl e 204: (+)2-f4-(4-Chlorophenoxy)-phenyll-4
4-di met hyl - 2- oxo- 1, 3, 2- 35 oxazaphosphorepane-3-acetic acid (conpound 404).
General pwocesddse13. WO 03/ 059921 PCT/ DKO3/ 00025 51 St ar tRaTgpK@steeisal s:
Conpound 310. 13C-NWMR (CD30D) 6 178.5, 161.6, 156.1, 134.6, 131.2, 130.6,
129.5, 122.4, 118.7, 66.1, 58.5, 48.1, 38.7, 28.8, 27.7, 26.5 5 Exanple
205: () 4 (4 Chl orophenyl)-2-f4-(4-chl orophenoxv) - phenvl | - 6- met hoxv-2- oxo
1 3 2 oxazaphosphorepane 3 acetic acid (diastereoner 1, conpound 405a).
Gener als aq{,c,) GiME R BFnddundgionterials: Conpound 31la. 1H NMR (CD30D) 6

, 114.9, 6. 91 (m
2H) ;! é?oN'(' <CE943'32) éﬁ%gﬂﬁl %r#‘% 51@36’2{)131 21_03150?% 829(5%2% 73,30 (s, 3H),
3. 31 (dd.1,58)5, 42.4B8(M2818427.2.265 (m 1H) Exanple 206: (+) 4 (4
Chl orophenyl) 2-f4-(4-chl orophenoxv) - phenvl | - 6- met hoxv-2- oxo 1 3 2

oxazaphosphorepane 3 15
GenBr aExpmolecb: 634 CD30D) 6
176.6, o163, 30-035s . 129. 6,

e e 6, 53.6. 46 2, 36.3 207Exanple 207: (+)
4 (4 OFOEGHREISIY SR £ 4- (4- chi or ophenoxv) - phenvl | - 6- et hoxv-2- oxo 1 3 2
oxazaplmsipingmestanas 3Caopourd Hdied (di ast ereoner 3, conmpound 405c). General

%(Q)Ciduﬁ?}ﬁ% (%?Og)ﬁggghe%?lﬁﬂ @QWEH}J,rvde@rﬂ;sz)l?C}H\IWRS((GDQ@),) 6 176.7,

'34. 6 , 254, 122.6,
11808, €91 im, 78),%5.26n1 L1H5 .66 “371'@ ﬁz & éiﬁngl%j(%g&h)( +)%51iéL o

Chl or ophignydd,-1#n] 244 4nt gy BPREMOAH) - phenvl | - 6- met hoxv-2- oxo 1 3 2

oxazaphosphorepane 3 acetic acid (diastereoner 4, conpound 405d) Gener al

procedur e 3 30 Starting material s: ?und 3114. ) gl6) 5 7.79
& 4 h ) 6

m 2H) P |prbplrertyp)- 4 2 2H T 1H), 4.28
EB} 2|2_|)| %xo—g%gé Sgad hor% drfe- éfélcetid‘amd |§&Qe eSmeB RBd . 1H), 2.02

Chuﬁopﬁwﬁl)mﬁcet%f%%xv 2- (4- rret hoxyphenyl ) - 2- oxo- 1, 3, 2-
Starting materials: Compound 311b.

13C-NMR (CD30D) & 176.6, 162.1, 156.0, 139.2, 135.4, 134.7,131.2, 131.1, 130.7,
129.6, 125.9, 122.5, 118.8, 77.0, 65.1, 56.6, 53.6, 46.2, 36.3

20 Example 207: (i)-4-(4—Chloroohenvl)-2-[4-(4-ch|orophenoxv)—Dhenvl1-6—methoxv-2-

oxo-1,3,2-oxazaphosphorepane-3-acetic acid (diastereomer 3, compound 405¢c).

General procedure 3.
Starting materials: Compound 311c.
13c-NMR (CD3OD) & 176.7, 162.4, 155.9, 140.7, 135.6, 134.6, 131.2, 130.8, 129.7,

o5  125.4, 122.6, 118.8, 80.1, 79.5, 68.1, 58.1, 57.3, 37.3

Example 208: (i)-4-(4-Chloroohenvl)—2-[4-(4—chlorophenoxv)—Dhenvl1—6-methoxv-2-

oxo-1.3,2-oxazaphosphorepane-3-acetic acid (diastereomer 4, compound 405d).

General procedure 3.

30 Starting materials: Compound 311d.
1H-NMR (DMSO-dg) 8 7.79 (m, 2H), 7.50 (m, 2H), 7.24-7.12 (m, 6H), 6.79 (m, 2H),
5.44 (m, 1H), 4.28 (m, 2H), 4.08 (dd, 1H), 3.77 (m, 1H), 3.30 (s, 3H), 2.96 (dd,
1H), 2.02 (bt, 2H)

35 Example 209: (i)-4-(4-ChIoroohenvl)—6—methoxv-2-(4-methoxv0henvl)—2-oxo-1,3,2-

oxazaphosphorepane-3-acetic acid (diastereomer 1, compound 406a).




oxazaphosphorepane 3 acetic acid (diastereoner 1, conpound 406a). WO

03/ 059921 PCT/ DKO3/ 00025 52 General procedure 3. Starting nmaterials:
Conpound ®1P@/0543C- NVR (CD30OD) 6 175.8, 164.3, 142.4, 134 pCT/1HI&8B/08925129. 9,
129.8, 125.2, 115.4, 77.6, 65.7, 58.5, 57.5, 56.0, 50.7, 37.1 5 Exanple
210: ()-4-(4-Chlorophen I1)-6-nethogy-2-(4-nmet hoxyphenyl)-2-oxo-1, 3, 2-
oxazaphosphor epane- 3-acetic acid (di astereoner 2, conpound 406b). Ceneral
procedure 3. Starting materials: Conmpound 312b. 10 13C-NWR (CD30OD) 6 175. 8,
164. 4, G3%rdl,praGhuis 3.134. 8 131. 1, 129.6, 122.4, 115.1, 77.0, 64.9, 56.6,

56. 0 5%’(6@{?94#\8 rlal?é6 gll

(+)-4-( eny (l - net hoxthenyt%ﬁ-Té-ﬁ#oéllﬂ,&g,%-
oxazapho§ﬂ%‘%é@%ﬁ@—)§ éefiu](,s"'a%l]dz(“d ddteltébriel iRy otATd=406¢). 15
Gener al 79PE066HUEE.5357. 3 860, Bg.7n8Yari al s: Conpound 312c. 13C- NWR (CD3CD) 6

175. 8, 164 6, 140.1, 135.2, 134.7, 130.9, 129.6, 122.0, 115.2, 80.0, 67.4,
57.5° 57.2, 56.0, 47.2, 37.0 20 Exanple 212: () 4(4

Chl or opbed s kA CRlofapheny| hrdxn
oxazaph l &lckGc 854 é&e@%«ar Qoemﬁ cﬁhnd@@ und 406d). Cener al
pr ocedug)ga%%og?g%?%négat ercl al s@d nmpound 312 13C-NVR (CD30D) 6 176. 2,

164. 3, Eapergl progefuse 3934, 3, 129.7, 129. 5, 125.4, 115.5, 25 80.4, 67.3,

60. 5, 5§ta9t|n matariadf). (%mp%ﬂn93EXlaer| e 213:

O 2:8 oL Y| y| 14 3285 1224, 1151,

oxa} %p'ﬁ\g 2%%25% é?l c ac’l fc?g(dﬁggpérlggr?ﬁ?)rig compound 407a). General
procedurié 03 6430 56t6a56iMG3ratders, #6s2  Conpound 313a. 13C NMR (CD30D) 6 177.0,
161. 8, 156.2, 143.9, 134.7, 131. 2 130. 6, 129. 5 128.5, 128.2, 122.3,

() 2-14-

oxaz aphmmtﬁﬁbpgn@c@%deﬂc aod ddlédnmméonmmg_ﬂﬂm}nund 407b). General

pr O(igdu General procg u/r0§9921 PCT/ DKO3/ 00025

Starting materials: Compound 312c.
13¢c-NMR (CD;0D) & 175.8, 164.6, 140.1, 135.2, 134.7, 130.9, 129.6, 122.0, 115.2,
80.0, 67.4, 57.5, 57.2, 56.0, 47.2, 37.0

20  Example 212: (i)-4—(4—ChIorophenvI)-6—methoxv-2—(4-methoxv0henvl)-2—oxo—1,3,2—

oxazaphosphorepane-3-acetic acid (diastereomer 4, compound 406d).

General procedure 3.

Starting materials: Compound 312d.

13C-NMR (CDsOD) 5 176.2, 164.3, 142.6, 134.3, 134.3, 129.7, 129.5, 125.4, 115.5,
25 80.4, 67.3, 60.5, 56.9, 56.1, 50.7, 37.9

Example 213: (+)2-[4-(4-Chlorophenoxy)-phenyl]-4-phenyl-2-oxo-1,3,2-

oxazaphosphorepane-3-acetic acid (diastereomer 1, compound 407a).

General procedure 3.

30 Starting materials: Compound 313a.
13C-NMR (CD5OD) 5 177.0, 161.8, 156.2, 143.9, 134.7, 131.2, 130.6, 129.5, 128.5,
128.2, 122.3, 119.2, 65.1, 64.7, 51.3, 32.5, 28.3

Example 214: (+)2-[4-(4-Chlorophenoxy)-phenyl]-4-phenyl-2-ox0-1,3,2-

35 oxazaphosphorepane-3-acetic acid (diastereomer 1, compound 407b).

General procedure 3.



53 Starting materials: Conpound 313b. 13C-NMR (CD30D) 5 176.5, 162.1,
156.1, 141.0, 135.5, 131.2, 130.6, 129.5, 129.4, 128.8, 126.2, 122.5,
118.8, 66Wd03BBF9AE1 46.7, 31.3, 30.5 5 Exanple 215: (+) 2 [PET/DK03/00025

(4- Chl or ophenoxY) - phenyl | - 4- (2-furanyl ) - 6- met hoxy-2-oxo- 1 3 2
oxazaphosphor epane- 3-acetic acid (dsastereoner 2, conpound 408b). General
procedure 3 Starting materials: Conpound 322b. 13C NWR (CD30D) 5 175. 8,
162.1, 156.1, 154.0 (d), 144.0, 135.0 (d), 131.2, 130.7, 10 125.5 (d),
122. 5, skar%ng rh&tkrialdddorBpoubti®B13p. 76. 6, 65.1 (d), 56.5, 49.4 (d), 45.9 (d),

35. 9, @%g@lﬁg)gi%% (&, 'YEEQQEEYP B,yi 2 fk‘ldi nﬂ%bfeflrza HA09Hk, 3, 2-

oxazapho acétic at oun Gener al procedure 3
Start i riemstie6i2al122.5C3iPGuhE-9380.5, BR mér‘-é '2975 () 2 f4
(4- Chl or ophenoxy) - phenyl | -a 4-di et hyl - 2- oxo 1,

oxazaphosphor eane 3 acetr acid cqou ?}Qaramapﬁ%% szpg)gcedure 3

goihers ermur!u. 8488b}cet ohydr oxani ¢
acid ( <aast err corrpound 101a) 25 Gener al procedure 2. Starting
materra?“er ounc‘? 0la. 1H NVR (DMBO-d6) 5 10.5-9.5 (bs, 1H), 8.5-9.0
(bs, 1rst,artmge8af(entﬁlszﬁpmpqursﬂ73%%>d 2H), 7.43 (bt, 2H), 7.32 (m 1H), 7.03
(m 2H) 3Ryt é’ogéﬁ)éfﬂ7slé4)1,6241 h4e(115ald) (d), B148a, 135,0 BH) 1382453/ 1H), 2. 96

By
%xﬂﬁﬁeﬁ@) 1 Zéxat%%ﬁé —gk O%Qgﬁga‘i@r%@hg? .%%%é‘%g %ascget(do)ﬁydr oxani ¢

acrd (dsmst ereoner 2, conpound 101b). General procedure 2. Starting
materi al s: Conpound 301b. 35 13C-NMR (DMSO-d6) 6 166.1, 161.8, 141.0,

133. 3, 1285 1275 1265 1243 1140 65.0 6 7 55.2, 45.2, 34.8 WO
o3 : vidto,4 rmet’hvl -oxb-1,

()-2- J4o>(a4za heR @rRaOZéé):e KO489 henyI-1,3, 2-
15  General procedure 3

Starting materials: Compound 320.

Example 217: (i)—Z-r4-(4-ChIoronhenoxv)-Dhenvl1-oc,4—dimethvl—2-oxo—1,3,2—

oxazaphosphorepane-3-acetic acid (compound 410).

20 General procedure 3
Starting materials: Compound 321.

Example 1: (ir)—2-(4-Methoxvohenvl)-2-oxo—4-DhenvI-1,3,2—oxazaDhothorinane—3-

acetohydroxamic acid (diastereomer 1, compound 101a).

25  General procedure 2.
Starting materials: Compound 301a.
IH-NMR (DMSO-dg) 5 10.5-9.5 (bs, 1H), 8.5-9.0 (bs, 1H), 7.88 (m, 2H), 7.57 (bd,
2H), 7.43 (bt, 2H), 7.32 (m, 1H), 7.03 (m, 2H), 5.00-4.77 (m, 1H), 4.14 (m, 2H),
3.82 (s, 3H), 3.45 (m, 1H), 2.96 (dd, 1H), 2.54 (m, 1H), 1.95 (db, 1H)

30
Example 2; (i)-2—(4—Methoxvnhenvl)-2-oxo-4—DhenvI-1,3,2-oxazaohosohorinane—3-

acetohydroxamic acid (diastereomer 2, compound 101b).

General procedure 2.
Starting materials: Compound 301b.

35 3C-NMR (DMSO-de) & 166.1, 161.8, 141.0, 133.3, 128.5, 127.5, 126.5,
124.3, 114.0, 65.0, 60.7, 55.2, 45.2, 34.8



oxazaphosphori nane- 3- acet ohydroxam ¢ acid (di astereoner 1, conpound 102a).
Ceneral procedure 2. 5 Starting materials: Conpound 302a. 1H NVR ( DMSO- d6)
8 10.5-9. W® @3ws9921H), 9.0-8.5 (bs, 1H), 7.96 (m 2H), 7.5%d1wiK03/M@bds, 7.49
(m 2H), 7.44 (bt, 2H), 7.33 (m 1H), 7.15 (m 2H), 7.08 (dd, 2H), 5.02-
4.80 (m 1H), 4.15 (m 2H), 3.51 (np41H), 2.98 (dd, 1H), 2.54 (m 1H), 1.96
(m 1H) 10 Exanple 4. :

-2-] 4- (4- Chl or ophenoxy) - phenyl | - 2- oxo- 4- phenyl - 1, 3, 2-

oxazaphosphori nane- 3- acet ohydroxanm ¢ acid (di astereomer 2, conpound 102b).

CGener al hdii-2 CRBPRYREh 2j)2_ 15 1H NVR ( DM5O- d6)
- m , 1. M5 H) 7.30-7.10
tereomeryl., Cofr i ahH), 2.88 (t,

1H), 2. @gnegnprg@jurezzm (m 1H) Exarrpl e 5: (+) 2 4-Diphenyl - _2-o0x0-1 3

2- oxazaphos hor| nage 3- acetdo%%{ roxam c 20 acid (diastereoner 1, conpound
103a5) e &qreeyn ting materials: Conpound 303a. 13C NMWR

( DVBO- cF@L»NaRJ(M%z d401D5-9172(bs, 1HB P.0F8.51605, &H), 72%6 &N, AR 7155 (bfp7 4, 127. 0,

63. 0, ﬁg‘lgﬁn% é71442(%tE2%”9'3% <€5n, 1), 2.1% d(Ea By 0820@)XBH)] 52-

“2hs2
o i i, 265, oy e 0 e L S0 1R SR L a8 S S

(DI\/BO-dﬁﬁ 5 10.6-9.80 (bs, 1H), 9085(bS 1H), 783 (m 2H), 7.56 (m
3H) | 721(m 3H) 6.97 (dd, 2H). 467(m oH), 4.39 (m 1H), 3.72 (dd,
lH) 2.87 1H), 2 06 (m 1H) Exarrpl e 7: () 2

¥ 4164 NaTs) a2newondAD| leohedy2 .3,2- 35

‘”“5‘2""|0h8g 24 BMs’BﬂS'.%qa%eaﬁ%Eé%&q\deéi!a%@H&ua (@iBkidrdotti %, esrapeid 102b5.0onpound
104a). ~General procedure 2. WD 037059921 PCT/ DKO3/ 00025 55 Starting

mat er | aBsnerauRRERivEE 304a. 13C- NVR (CD3OD) S 168.0, 162.5, 161.0, 156.0,
136. 1, &82i%g mbk8ials: Compound 302b.

15  H-NMR (DMSO-ds) § 10.5-9.8 (s, 1H), 9.0-8.5 (s, 1H), 7.84 (m, 2H), 7.51 (m, 2H),
7.30-7.10 (m, 7H), 7.02 (m, 2H), 4.66 (m, 2H), 4.36 (m, 1H), 3.67 (dd, 1H), 2.88
(t, 1H), 2.27 (m, 1H), 2.07 (m, 1H)

Example 5: (i)—2,4-DiDhenv|—2-oxo-1,3,2—oxazaphosohorinane-3-acetohvdroxamic

20 acid (diastereomer 1, compound 103a).

General procedure 2.

Starting materials: Compound 303a.

13C-NMR (DMSO-dg) 5 164.8, 140.0, 132.1, 131.7, 131.6, 128.6, 128.1,
127.4, 127.0, 63.0, 59.8, 44.3, 33.1

25
Example 6: (i)—2,4—DiDhenvl-2—oxo-1,3,2-oxazaDhothorinane-3—acetohvdroxamic

acid (diastereomer 2, compound 103b).

General procedure 2.
Starting materials: Compound 303b.

30 !H-NMR (DMSO-dg) & 10.6-9.80 (bs, 1H), 9.0-8.5 (bs, 1H), 7.83 (m, 2H), 7.56 (m,
3H), 7.21 (m, 3H), 6.97 (dd, 2H), 4.67 (m, 2H), 4.39 (m, 1H), 3.72 (dd, 1H), 2.87
(bt, 1H), 2.27 (m, 1H), 2.06 (m, 1H)

Example 7: (i)-2-[4—(4-Chlorophenoxv)-Dhean-4—(4—methoxvphenvl)-2—oxo-1,3,2-

35 oxazaphosphorinane-3-acetohydroxamic acid (diastereomer 1, compound 104a).

General procedure 2.



131.2, 129.7, 125.5, 122.6, 118.9, 115.4, .

EﬁﬁnplehS: (058 65.6, 62.1, 55.8, 45.8, 35.3 5
or ophewaxogjosgphenyl | - 4- (4- met hoxyphenyl ) - 2- oxo-1, 3, 2- oxraZapkasa0 [

3 acet ohydroxani ¢ acid (diastereone? 2,ycénpound 104b). Ceneral p?gg;gﬁpg

2. Starting materials: Conpound 30445 10 1H NVR (DMSO-d6) 5 10.6-9.8 (bs

1H), 9.0-8.5 (bs, 1H), 7.83 (m 2H), 7.50 (m 2H), 7.16 (m 2H), 7.13 (ﬁ]

2H), 6.96 (m 2H), 6.82 (m 2H), 4.62 (m 2H), 4.35 (m 1H), 3.71 (s, 3H

3.61 (@artﬂab')natgrla?ﬂ Cdrhpoubk)3042. 21 (m 1H), 2.07 (m 1H Exanple 9: () 2 4

Bis(4 ng Y, X

nrd (e B 4 16 B Bz L B P e L S ki ng

naterlallaizcaﬁﬁoaalsaozaG 1EB.RVIRLE (ED@@@) S7.92 (m 2H), 7.46 (m 2H, 7.05

(dd 2 165333745:% , 4.87 (m 1H), 4.35 (m 2H), 3.86 (s, 3H), 3.80 (s,
( 3.14 (dd, 1H), 2.56 20 (m 1H), 2.12 (m 1H Exanple

10 5(+) 2 4 Bi s(4-met hoxyphenyl)-2-o0xo0-1 3 2-oxazaphosphori nane- 3-
acet ohygamean® C(+3Ci- Bt - (44 Chals taphe oows) - Dﬁen\dhﬂrﬁétmethwmenws)ﬁd@galéépocedur e 2.

(23 dSt gf%t' “%n”a%gtqe%gf a%|%3 ERL Xaﬁa?ééad @dﬁ%&%%mma&m 2H), 7.10
3. 75 (sGer@H) praxeddre(Ad, 1H), 3.04 (bi 1%) g 26 (nm1 gt?) Exggpl(z 1?H)
(+)-2- (&ayﬁbm&ggggnﬁb% péoddlsoms.hyl ethyl) -2-oxo-1,3,2 30

oxazaphos ane 3 ace ro
Genmalweéaﬁaﬁewgoé%% it bt 0 7t RIR (Coct 3) S
s I i T e G

24.9, 20.7,.,1
-2-r4- (&ndﬂﬂrgrop én :§§{ﬁ§ﬁ§%% &*Qﬁﬁquﬁﬁﬁy5§)?gaggﬁgiﬂg 2()
oxazaphosphor epane 3 acetohydroxanlc acid (diastereoner 1, conmpound 107a).

Gener al gpIQGe8Ur.8-24-BX@LhbIMGxyFHeaYI) @-oto- CorEroxardpIEphorinane-3-

15  acetohydroxamic acid (diastereomer 1, compound 105a).

General procedure 2.

Starting materials: Compound 305a.

1H-NMR (CDs0D) & 7.92 (m, 2H), 7.46 (m, 2H), 7.05 (dd, 2H), 6.97 (m, 2H), 4.87

(m, 1H), 4.35 (m, 2H), 3.86 (s, 3H), 3.80 (s, 3H), 3.51 (dd, 1H), 3.14 (dd, 1H), 2.56
20 (m, 1H), 2.12 (m, 1H)

Example 10: (ir)-2,4—Bis(4-methoxvohenvl)-2-oxo—1,3,2-oxazaohosohorinane—3-

acetohydroxamic acid (diastereomer 2, compound 105b).

General procedure 2.

25  Starting materials: Compound 305b.
1H-NMR (CD5OD) 6 7.84 (m, 2H), 7.10 (dd, 2H), 7.06 (m, 2H), 6.83 (m, 2H), 5.00-
4.30 (m, 3H), 3.89 (s, 3H), 3.75 (s, 3H), 3.63 (dd, 1H), 3.04 (bt, 1H), 2.26 (m, 2H)

Example 11: (+)-2-(4-Methoxypheny!)-4-(1-methylethyl)-2-ox0-1,3,2-
30 oxazaphosphorepane-3-acetohydroxamic acid (diastereomer 2, compound 106b).

General procedure 2.
Starting materials: Compound 306b.
13c-NMR (CDCl3) 8 168.6, 162.5, 133.0, 121.5, 114.0, 69.2, 66.3, 55.3, 53.0, 31.1,
30.3, 24.9, 20.7, 19.7
35



5 13C-NWR (CD30OD) 8 170.5, 162.0, 156.1, 135.6, 131.2, 130.7, 125.6, 122.4,
118.6, 67.1, 64.6, 43.5, 31.1, 30.5, 29.1, 21.2, 20.9 Exanple 13: (+) 2[4
(4 Chl or optoersmsydei phenyl | - 4- (1- net hyl et hyl ) - 2- oxo- 1, 3, 2- @cAzZBKIBOOE@IOr epane
3 acet ohydroxami c acid (diastereonmer 2, conmpound 107b). 10 General
procedure 2. Starting materials: Cogound 307. 13C-NMWR (CD30D) 8 169. 7,
161.5, 156.2, 134.5, 131.2, 130.5, 127.9, 122.3, 118.8, 69.6, 67.2, 52.3,
30.8, 30.2, 26.2, 21.3, 20215Exanp|e14 (+)2(4

Met hoxyg;gg%mél 1)24; e, ‘ eihwirzoexs) )
acet ohydr ox m% Br 2. ) gm;pgbaomoggaqbag procedure 2.
St art i RE4AREHAI 3SCNI X 68.6, 162.5, 133.1,
121.9, Gkhéﬁmpmﬁ@m#e259 7, 55 4, 52. 0, 41 6, 20 32.5, 24.9, 24.6, 22.7,

el e e
aceﬁghﬁﬁxb' 3@@)@1%912 %Pebﬁ%? €351§ %’%loﬂolé%%gg%%oq%eﬁg?g? procedure 2.

25 St argyi NGawti4e,s,a1s1, 300smund2139920.9H NVR (CD30OD) 5 8.03 (m 2H), 7.39
(m 2H), '/.10698(m 4H) 464(m 1H), 4.16 (m 1H), 3.87 (dd, 1H),
g gg gxa 14 65 “ 4 54e(m41H) i l$ww(poxolH)5,2 .11 (m 1H),
chl °r°°~6993%Lprw?§dé%k]3-éc&&m&m@e@ Hihstaraoxer 2 B0 sphor epane 3
acet ohyadroxant c aci d (diastereonmer 2, compound 109b). Ceneral procedure 2.
St dt i repnesdléreegryre Zonpound 309. 13C-NMR (CDCI3) S 168.3, 160.6, 154. 3,
133. 3, ddRink makAaig; CdRgound A@L. 2, 117.8, 35 66.5, 60.0, 52.3, 41.7, 32.7,

24.9, 24 A\wéf%lﬁgbﬁ %9\901%%/505?3%115)%/ KO3/ PR 512747, faosmlie.d,7:

()-2- [4 enoxyY - phe di met'hyl - 2-oxo-1, 3, 2-

oxazaphespher. ép&hér@ 8cel éh%}r’—o% R e0dci d (conpound 110) General procedure
1. Starti ng mat eri al s: Conmpound 310. 5 1H NMR (CD30D) 5802 (m 2H, 7.40
(m 2H) ( - 1H) 411(dd 11-1),
3.85 (d8

08 b%(s 3H),

1. 07 (SoxaﬁﬁLsohoreDane -3- acetohvdroxamlc acid (dlastereomer 2, comDound 108

General procedure 2.
Starting materials: Compound 308b.
13C-NMR (CDCls) & 168.6, 162.5, 133.1, 121.9, 114.0, 66.4, 59.7, 55.4, 52.0, 41.6,

20 32.5,24.9, 24.6, 22.7, 22.1

Example 15: (i)—Z-[4—(4-ChIoroohenoxv)-ohenvl]—4—(2-methvlDropvl)-2-oxo—1,3,2-
oxazaphosphorepane-3-acetohydroxamic acid (diastereomer 1, compound 109a).

General procedure 2.

25  Starting materials: Compound 309.
IH-NMR (CDsOD) 8 8.03 (m, 2H), 7.39 (m, 2H), 7.10-6.98 (m, 4H), 4.64 (m, 1H),
4.16 (m, 1H), 3.87 (dd, 1H), 3.66 (m, 1H), 2.14-1.65 (m, 4H), 1.54 (m, 1H), 1.32
(m, 1H), 1.11 (m, 1H), 0.69 (d, 3H), 0.42 (d, 3H)

30 Example 16: (ir)-2—r4-(4-ChIorophenoxv)—ohenvl1—4—(2-methvlDroovl)—Z-oxo-l,3,2-

oxazaphosphorepane-3-acetohydroxamic acid (diastereomer 2, compound 109b).

General procedure 2.
Starting materials: Compound 309.
13C-NMR (CDCl3) 6 168.3, 160.6, 154.3, 133.3, 130.1, 129.7, 124.7, 121.2, 117.8,

35 66.5, 60.0, 52.3, 41.7, 32.7, 24.9, 24.7, 22.6, 22.1



Exanpl e 18:

()-4-(4-Chl orophenyl ) -2-[4-(4-chl orophenoxy) - phenyl ] - 6- net hoxy-2- 10

oxo- 1, 3, 2wax@aaphosphor epane- 3- acet ohydr oxam ¢ aci d (di astrETepKes/00d2s

conpound 11l1a). Ceneral procedure 2. Starting materials: Conpound 31la.

13C-NWVR (CD30D) 5 169.3, 162.2, 15559, 141.6, 134.8, 134.5, 131.3, 130.9,

129.9, 15 129.8, 127.9, 122.6, 119.2, 77.4, 66.2, 59.0, 57.6, 36.7 Exanple

19: ()-4- (4 ChI orophenyl) 2- [4 (4 chI orophenoxy) phenyl] 6- met hoxy- 2-
@ AY A Q ey % 3 hS{2 2,

mat eri al s: Conpound 311b.

: ) 4, 135.0, 131.3, 131.0,

130. 8, Garmgalgrogepigresl. 122. 6, 118. 9, ' 76. 9, 65. 1, 56.6, 53.5, 43.7, 36.2 25

Exanpl estdfing materials: Compound 310.

oxo 1, 315 BRERRBLp AP A0 Ao e R b1k B B o it Mo

conpoun‘ﬂ261m1(1)-l), Gehéddl LH)r 388dddeltd), 28t7a(mt i ItY, hBdm, aﬂl'éﬁlearm‘ound 311c. 30
13C NI\/R“()CI'i)BgD@ §H}6190?£S 4§25, 155.9, 138.9, 135.6, 135.0, 131.3, 131.0,

130. 9, , 7, 118.8, 79.6, 66.7, 57.7, 56.1, 43.9, 36.7

Exarrpl e 21

() - (4o 98henyd-14- Zhloﬁapcwénﬂhlzqmemh@mwaeri@heﬁwanvﬁmﬁehquz oxo- 1
2rpxazap h - I i) ! d LS 35 conpound

111695 et G537 659572 PLfH DRESTT0 >0 Starting

rraterlal_ﬂsl_lCorrpound 311d. 'H-NI\/R (CDSCD) 5 7. 88 (m 2H) 7. 42 (m 2H),
7 20 7. @ghe(,gp Baurd278 (m 2H), 5.49 (m 1H), 4.41 (dd, 1H), 4.25 (m

4.14 1 3.39 (s, 3H), 3.11 (dd, 1H), 2.30-2.00

(rn "2H)S t@“&}@arﬂ?ﬁ?eé'alﬁ Cofr)uoén‘}(;i Q’ul or ophenyl )
6- met hoRg-NMK 4CDastt) axaaoti Mek)2, 25600141 .8, 234.8X 4240 PN DEPH,01 3P NL9D,
ac hv (di r . 112a). General procedure 2.
e R D o R R LR, sbo, SYBRYS

Example 19: (+)-4-(4-Chlorophenyl)-2-[4-(4-chlorophenoxy)-phenyl]-6-methoxy-2-

oxo-1,3,2-oxazaphosphorepane-3-acetohydroxamic acid (diastereomer 2, compound

111b).
20  General procedure 2.

Starting materials: Compound 311b.
13C-NMR (CD;0D) & 170.0, 162.3, 155.9, 138.7, 135.4, 135.0, 131.3, 131.0, 130.8,
129.8, 125.4, 122.6, 118.9, 76.9, 65.1, 56.6, 53.5, 43.7, 36.2

25 Example 20: (+)-4-(4-Chlorophenyl)-2-[4-(4-chlorophenoxy)-phenyl]-6-methoxy-2-
oxo-1,3,2-oxazaphosphorepane-3-acetohydroxamic acid (diastereomer 3, compound
11ic).

General procedure 2.

Starting materials: Compound 311c.
30 3C-NMR (CD;0D) 5 169.6, 162.5, 155.9, 138.9, 135.6, 135.0, 131.3, 131.0, 130.9,
129.8, 125.0, 122.7, 118.8, 79.6, 66.7, 57.7, 56.1, 43.9, 36.7

Example 21: (+)-4-(4-Chlorophenyl)-2-[4-(4-chlorophenoxy)-phenyl]-6-methoxy-2-

0x0-1,3,2-oxazaphosphorepane-3-acetohydroxamic acid (diastereomer 4,
35 compound 111d).
General procedure 2,




10 13C-NWR (CD30D) S 169.4, 164.4, 141.7, 134.5, 129.9, 129.8, 124.6,

115.5, 77.5, 66.1, 58.9, 57.6, 56.1, 36.7 Exanple 23: (+) 4 (4

Chl or ophewd (3/0899ret hoxy- 2- (4- met hoxvphenvl ) - 2- oxo- 1, 3, 2- @@EzERI3ESMI0r epane
3 acet ohydroxami c acid (diastereonmer 2, conmpound 112b). 15 General
procedure 2. Starting materials: Cggpound 312b. 13C-NWMR (CD30OD) 5 170. 2,
164.5, 138.9, 135.0, 131.0, 129.8, 122.1, 115.2, 77.0, 65.0, 56.6, 56.0,
53.5, 43.9, 36.3 20 Exanple 24: (+) 4 (4 Chl orophenvl) 6

et hongagﬁﬁdlwﬁ%rw\uﬂﬂm\ahasiimxo , 3, 2- oxazaphosphor epane 3

acet oh droxa r 12Q) -6.7 prAj, procedure 2.
Starting Y Qﬁgﬁd’cé)% 25 225, 3255"& &N%ﬁw&é%j %’ é_ﬁf@ﬂg j64 6, 139.0,
135. 2, 51@5(;1@ 1H)34.40, (ddi20H )8 4.262(m g1 H)1 $5.4x(dd, di), 293G ( 7, 56.1, 56.0,

44. 0, 25:30(2.0¢ (h421¢n! or ophenvl )
6- met hox&%%ﬁemoxvphenvf) Zm;xo 1, 3, 2- oxazaphosphor epane 3

acebohydroxani ¢ acid (di astereoner 4, conpound 112d) General procedure 2.
30 St allhmglent: gkj-al(g:CHioopiounyt - & iriithoxy ST ARt 52-p 2

é2212 M@ﬁ%&a%mﬁ(@asté%@m@rl§9nn%un6113a) 60. 8 57. 0,

Chl or oftheak pjocpthem\a. | - 4- phenyl - 2- oxo-1,3 2 35 oxazaphosphor epane 3
aCGtOhg@@g?%& eAStdcédb@ridrRaerer 1 conpound 113a). General procedure 2.
WO 03/ CT/ DKO3/.0002 59 Sta @NHReWNg7y313a. 13C NWR
( CBBOD)GNYBSCP:0R%d 1§9-4 1%%41 ?”1142 ﬁé‘{ 52'3%?5& if?ié SlZ4130 7771296, 128.7,
128. 2, ¢k2i7.5%.9,1926,456.11%.2, 65.3, 65.1, 32.3, 28.2 5 Exanpl e 27:

()-2- [4 (4 Chl or ophenoxy) phenyl | - 4- phenyl - 2- oxo- 1, 3 2-

oxazaphosphor epane 3- acetoh dr oxam C aC| d di ’ und 113b).
Gener al Exarmte2i3ir ()2 (4SERlPEIPREN W O ERGLHOXY lsisieiateias o Vik-( CD30D) 5
170. 2, i (& . 10 129.1,
125. 9, 6.8, 60.0, 43.9, 30.9, 30.5 Exarrpl e 28:

() @(@Wﬂﬁ%‘#é'ﬁ‘ﬁ) 4- et hyl - 2- oxo- 1, 3, 2- oxazaphosphor epane-
- acet ofweirRXABtetiaBc iCdmpound 8t2p.of 4 i sonmers, conpound 114).

13c-NMR (CD30D) & 170.2, 164.5, 138.9, 135.0, 131.0, 129.8, 122.1, 115.2, 77.0,
65.0, 56.6, 56.0, 53.5, 43.9, 36.3

20 Example 24: (i)-4-(4—ChIoroohenvl)-6—methoxv-2-(4-methoxvohenvl)-2-oxo—1,3,2-
oxazaDhosphorepane-3-acetohvdroxamic acid (diastereomer 3, compound 112c¢).

General procedure 2.
Starting materials: Compound 312c.
13¢-NMR (CD3OD) 5 169.7, 164.6, 139.0, 135.2, 135.0, 131.0, 129.8, 121.8, 115.2,

25 79.7, 66.7, 57.7, 56.1, 56.0, 44.0, 36.6

Example 25: (i)—4—(4-ChIorophenvl)—6—methoxv—z—(4—methoxvnhenvl)—2-oxo—1,3,2—

oxazaphosphorepane-3-acetohydroxamic acid (diastereomer 4, compound 112d).

General procedure 2.

30 Starting materials: Compound 312d.
13C-NMR (CD50D) § 169.8, 164.4, 142.2, 134.5, 134.4, 129.8, 129.5, 125.0, 115.5,

80.4, 67.3, 60.8, 57.0, 56.1, 48.2, 37.8

Example 26: (i)—2—[4—(4-ChIoroohenoxv)-nhenvl]—4—phenv|—2-oxo—1,32;

35 oxazaphosphorepane-3-acetohydroxamic acid (diastreomer 1, compound 113a).

General procedure 2.



General procedure 2. 15 Starting materials: Conmpound 314. 1H NVR (CD30D) S
7.85 (m 2H, 7.00 (m 2H), 4.51 (m 1H, 4.21 (m 1H, 3.92 (dd, 1H 3.84
(s, 3H), ®wBosedr 1H), 2.20-1.90 (m 2H), 1.76 (m 2H), PCHDKab/00E) .
Exampl e 29: ()-2-[4-(4-Chl orophenoxy) - phenyl ] -4-net hyl - 2-oxo0-1, 3,2 20
oxazaphosphor epane- 3- acet ohydr oxam cs@acid (m xture of 4 isonmers, conpound
115 . General procedure 2. Starting materials: Conpound 315. 'H NMR
(DVBO-d6) S 10.8-9.8 (bs, 1H), 9.2-8.7 (bs, 1H), 8.00-7.80 (m 2H), 7.47
25 (m ABtarting. rdteials: (2drr|)1potﬂ‘1d0¥n3®m 2H), 4.35 (m 1H), 4.07 (m 2H), 3.88
(dd, 1H):s 12 1 1. d, 3H)
Exanpl e %'\%ﬁr)&f(’?g) &J%F@ ﬁ ht%lzl"(qﬁs nitglh%?gghg %lgs 3384 1,3, 3
oxazaphdszﬁh?br@ﬁ&mézgﬂaéé?@h?af?’oﬁﬁmé @ck8-4 m xture of 4 isomers, conpound
30 116 . General procedure 2. Starting materials: Conpound 316. 13C NWR
: : 128.2, 124.9
-3 (d), 27.8, 24.1.
B3 5l roxGithi E&ea 's&leomerZ comDound 113b).
()-4- (4 p&ggwergst hyI) 2-[4-(4- chl orophenoxy phenyl]-2-oxo 1 3

2- oxazap repane- 3- acet ohydroxam c acid (m xture of 4 isoners,
corrpound5 E'I'T'P m@éﬁ@?a@%?%@dﬁr 3.2, 5 Starting materials: Conpound 317.

1H NVR (‘&D3MR) (cp;8D9PO170.20 1621, 268.0, 7489, {3B.5 21‘@1, 2,317, (1mo.6Hpo.47. 15- 6. 90

(m 106H) 9] 1(%625(9[3)12};) :}gé(gzge%g}sojo"%g ?ﬁfé (13%5 X 9531825(E”m 1;?-1) 3050 (m

Exarrpl e 32: ()-2-(4-Met hoxyphenyl) -4-net hyl -2-oxo-1 3, 2- oxazaphosphor ocane-

3- acet ohydrOXaPR .G 76 @- Mmm%@ﬁwm%eth%a%xah BRO&eIMS IR sBhoreb el | NG
mat eri al' s: Corrpound 318 _ Exarrp O

()-2-[4-F P0Re
oxazaphcrsqﬂéadlcpe@daeura zicetohydroxamc aci d (corrpound 119)

15  Starting materials: Compound 314.
'H-NMR (CDs0D) § 7.85 (m, 2H), 7.00 (m, 2H), 4.51 (m, 1H), 4.21 (m, 1H), 3.92
(dd, 1H, 3.84 (s, 3H), 3.69 (dd, 1H), 2.20-1.90 (m, 2H), 1.76 (m, 2H), 1.10 (d, 3H).

Example 29: (3)-2-[4-(4-Chlorophenoxy)-phenyl]-4-methyl-2-0x0-1,3,2-
20 oxazaphosphorepane-3-acetohydroxamic acid (mixture of 4 isomers, compound

115).

General procedure 2.

Starting materials: Compound 315.

'H-NMR (DMSO-dg) 6 10.8-9.8 (bs, 1H), 9.2-8.7 (bs, 1H), 8.00-7.80 (m, 2H), 7.47
25 (m, 2H), 7.11 (m, 2H), 7.04 (m, 2H), 4.35 (m, 1H), 4.07 (m, 2H), 3.88 (dd, 1H),

3.55 (dd, 1H), 1.87 (m, 2H), 1.64 (m, 2H), 0.90-1.10 (d, 3H)

Example 30: (¥)-4-(4-Chlorophenylmethyl)-2-(4-methoxyphenyl)-2-oxo0-1,3,2-
oxazaphosphorepane-3-acetohydroxamic acid (mixture of 4 isomers, compound

30 116).

General procedure 2.

Starting materials: Compound 316.
13C NMR (DMSO-dg) 6 167.1, 161.2, 138.1, 132.5 (d), 130.6, 130.4, 128.2, 124.9
(d), 113.5 (d), 64.3 (d), 55.1, 48.7 (d), 37.0, 29.1, 28.3 (d), 27.8, 24.1.

35



General procedure 2. Starting materials: Conpound 319. 20 Exanple 34:
()-2-(4-Met hoxyphenyl)-a 4-di net hyl - 2-oxo-1 3, 2-

oxazaphosptoonapsegne- 3- acet ohydr oxam ¢ acid (conpound 120) . PCEHAMEN3aI0025
procedure 1. Starting materials: Conmpound 409. 25 Exanple 35:

()-2-[4-(4-Chl orophenoxy) - phenyl ] -a dpdi netyl - 2- oxo-1, 3 2-

oxazaphosphor epane- 3- acet ohydroxam ¢ aci d (conpound 121). General procedure
1. Starti ng rraterl aI S: Corrpound 410 30 Exanpl e 36:
() - 2- (4B dr(é f

d 5. DRV
2- 0xazaﬁh@§nb@§ Topa Bl L L2 , compound
122b). General  procedure Q&Qé 39“9959 &g& 2b. 35 13C- N1V1R

(CD30D) Sempepndi li%g> 5> 156, 0, 153 6 (d) 144.2, 135.1 (d) 131.2, 130.7,
125. 4 (depedR proiedrd®.8 (d), 111.4, 110.5, 76.5, 65.1 (d), 56.5, 49.3 (d),
44 1g(d /00025 61 35.8 Exanpl e 37:

5 #i%%tgpﬁgﬁ%bxngﬂ ﬁ@BI] 5- hydr oxv- 2- oxo- 1, 3, 2-
oxazapho PHER EGR0E) 3-8t oy, 03tinY S9a(oi, RH) A7 23 t(eT, @biye?. 15-6.8@(mpund 123a) .
5 Procedwnes.sé §p|1|..|§l4)§9% eQy w@nBrg,;fﬁ 3|%1§ ME%W‘% édﬁ?tﬁ}fe widsh TBAF for

1.5 hours After coo tion was di | ut ed
with Et @t %\r’;g"‘ Wi - Hafmar 1 'égd 1S (Mi3Hed and concentrated in vacuo.

The crude m xture was purified by flash chromatography to afford a | actone
i nt %rre@kaln
phenoxy) - OX0- SO RHOF888Y ] decan- 8- 0
ne, 10 &g ¢ 9 N é '-tIe corrpound by fol | ow ng general

procedur@ngreﬂ &r%@eNVBz( DVEO- d6) S 167.3, 159.1 (d), 154.3, 133.5 (d), 130.0,

128. 1, (d), 66.1, 59.6 (d), 51.6 (d), 49.7 (d),
36. 7. E%ﬁ%f’%%é”ad Oénqo&'”%'jlﬁhl or ophenoxy) phenyl | - 5- hydr oxv- 2- oxo- 1, 3, 2
15 oxazapho phorepane 3- acetohydroxam c acid (d| ast ereoner 2, conpound

, nd 324b M5 (ES+): [M
Exanpl e 39: Capsul es

General procedure 2.

Starting materials: Compound 319.

20 Example 34: (+)-2-(4-Methoxyphenyl)-a,4-dimethyl-2-ox0-1,3,2-
oxazaphosphorepane-3-acetohydroxamic acid (compound 120).

General procedure 1.
Starting materials: Compound 409,

25 Example 35: (+)-2-[4-(4-Chlorophenoxy)-phenyl]-o,4-dimethyl-2-0x0-1,3,2-
oxazaphosphorepane-3-acetohydroxamic acid (compound 121).

General procedure 1.
Starting materials: Compound 410.

30 Example 36: (+)-2-[4-(4-Chlorophenoxy)-phenyl]-4-(2-furanyl)-6-methoxy-2-0xo-
1,3,2-oxazaphosphorepane-3-acetohydroxamic acid (diastereomer 2 ., compound

122b).

General procedure 2.

Starting materials: Compound 322b.
35 '*C-NMR (CDsOD) 5 170.1, 162.2, 156.0, 153.6 (d), 144.2, 135.1 (d), 131.2, 130.7
125.4 (d), 122.6, 118.8 (d), 111.4, 110.5, 76.5, 65.1 (d), 56.5, 49.3 (d), 44.1 (d),

4



Compound 102a was di ssolved in fractionated coconut oil to a final
concentration of 10 ng/m . Ten parts by weight of gelatine, 5 parts by
wei ght of wgl gaassdazne, 0.08 parts by wei ght of potassi um s@adizanie)s/moad 14
parts by weight of distilled water were m xed together with heating and
formed into soft gel atine capsul es. 6These were then filled 25 each with
500 | of the oily solution of conpound 102a. Exanple 40: Tabl et containing
conmpound 102a. Conpound 102a (active substance) 50 ng 30 Lactose 125 ngy
Starch 328nmg Methyl cellulose 2 ng Sodi um carboxynethyl cellul ose 10 ng
Magnesi um stearate 1 ng 35 WO 03/059921 PCT/ DKO3/ 00025 62 The active
subst-ance, Iact 05€ and st 2 ch ar e ed g a horrng_enequfzstate in a
sui t abl BXa% sHEHEY 4-H51EHY T utlon of net hyl
cel | ul Osﬁzaﬂl’@sbb&epimke3mcaﬂoh bRargi gte s 3o

necessapy e dig. X\%&Utlglrl 8?&%?&(#99 $8a ?ﬁleglag Wegﬁégml% 'ﬁBﬂFt @Ph% seurgen and
driet t0 & WAt er ess %in a suit rier, e.g. fluid

bed or alr6Q iy AleeroolMEdo & t%regﬁmmégur&r"éas Hlykadbyith ﬁFQ)AL%H"aéh?Ld mm screen
and m XGfhRtd JHRIMIRNEALS asd adriRetirdted $PdaduA TiEathox yineiuhywacel | ul ose.

Magnesi um st ear f hor t
e e Fahhirassen e o8 G neR ol B short
gr anul apharoxby-phesails 2akos,7-8®xatli-aze R -praspled- bﬁgdﬁﬁc?nillﬂ‘?caﬁeﬁmb e 41:
For pl at | Ocﬂ 7%%@0%%%:‘&%&&9@%%@5&% EPFHHQNW@ d@ prdedieynd 102a (active

subs ance l'ori d t han 10% injection to

nmake 105%%%(@@59%@1}6%{3&%5%1(Q) gﬁ%s%ll\?’éd;f E%%gnﬁ\%ai'l%gf@en wat er for

i nj ecti @py padey, 43@) J 680t 059.6 (oY, 5ih.6s@9lj 4017 ¢d), a6ide i s added to make 100% The
e

mxture is filled into anpoules and sterilised. WO 03/059921
PCT/ DK0O3/ 00025

Example 38: (+)-2-[4-(4-Chlorophenoxy)-phenyl]-5-hydroxy-2-ox0-1,3,2-
15 oxazaphosphorepane-3-acetohydroxamic acid (diastereomer 2, compound 123b).

General procedure 2.
Starting material: Compound 324b
MS (ES+): [M + NaJ* = 449 (100%); (ES-): [M - H]" = 425 (100%).

20 Example 39: Capsules containing compound 102a,

Compound 102a was dissolved in fractionated coconut oil to a final concentration of

10 mg/ml. Ten parts by weight of gelatine, 5 parts by weight of glycerine, 0.08 parts

by weight of potassium sorbate, and 14 parts by weight of distilled water were mixed

together with heating and formed into soft gelatine capsules. These were then filled
25  each with 500 pl of the oily solution of compound 102a.

Example 40: Tablet containing compound 102a.

Compound 102a

(active substance) 50 mg
30 Lactose 125 mg

Starch 12 mg

Methyl cellulose 2 mg

Sodium carboxymethyl cellulose 10 mg
Magnesium stearate 1 mg
35



63 CLAIMS 1. A conpound according to formulal R3IRLPP] 0. R RI1 R2
R1IO 5nis 0, 1, 2 or 3; X represents hydroxam c acid (CONHCOH), carboxylic
aci d, phowsghroses2aci d, acetylthionethyl group or a nercapcamKdsyiooFr oup;
Rlis )CH2)S -z CH~t R6-R5--N A 10 E wherein E, when present, represents
a bond or optionally substituted netégl ene or ethylene; s and t are

i ndependently 0, 1, 2 or 3; 15 A and A" independently represent a bond, or
a saturated or unsaturated, optionally substituted cyclic or heterocyclic
hydr ocarfbemcidye substance rlagipessnd starch fire SErRdstoz Brynegengoussstatg(ine, C( O NR7,
NR7C( O sOitadNRmixeiidehbistRhied Hith)0s peednt alydblue¥yiutib f eheByl@elldbsai ght ,

sat ur at or unsaturated,. optionall ubstituted_ hydrocarbon . radical: 20

R5 reprggéﬁﬁs BENE 'seﬂoﬁté%%ddwt'gﬁ%ﬁ%s&ﬁ 5'?”8§1 If HS?Y‘FGSSW' F&tet her

di r adi carany|&Ridd-is Ragsedrthanighe sditakidiscabs a(RdNedRtg & watrrrcehtenRotlrss R

' ndeeehq%g# W% meaogmsratd@r,kéa.eﬂ@ﬂ bgé‘lo}‘@%hgd?\feﬂd*rﬁ@!jﬁed"ﬁrtahu@s Greontent from
3; r ydr oxy, ha

0Oto epresents hydrogén, hy ogen, cyano, nitro, branched or

strai ghtpﬁssegég[ﬂ%f‘@dl BN Serean andieeed top nesmeaengous ghate with $¢WY dr ocar bon

radi cal cathespingtfrgt ediuidse OpbdrizBRil stestdbsisi dddeetreibk intixiag idiedneihoeycl i c

hydr ocarfbon r adi cal fJ\tIR8R9, C(ONRBR9, C(OR8, COQORS, S(O 2R9, wherein

each RS AndSt PHUESLYHURSt |y represent WD 03/059921 PCT/ DKO3/ 00025 64

hydr ogeabletd wijen, weghirai20Rent are produdediitom et areatlaidoroby mesas efrat ed,

opt iygnalg|,¥api8 Yhsitiiddingehify dr ocarbon radi cal ; R2, R10 and R11 independently

represent hydrogen or (O _8)al kyl, (C2_6)al kenyl, (C3_8)cycl oal kyl,

aryl (C0_6)al kyl or heteroaryl (Co_6)al kyl, all of which nay optionally be
Example 41: Formulation for injection containing compound 102a.

Compound 102a

(active substance) 1%
15  Sodium chloride g.s.

Ethanol 10%

Water for injection to make 100%

The active substance is dissolved in ethanol (10%) then water for injection made
20 isotonic with sodium chloride is added to make 100%. The mixture is filled into

ampoules and sterilised.



5 substituted; R3 and R4 independently represent hydrogen, hydroxy or

al koxy; provided that if A, A, Z and R5 are all bonds, and s and t are
both 0 (zewo)3sehen R6 is different from hydrogen, and t lrr/BKos/oeecst one
of R3, R4, R1O and R11l is different from hydrogen; 10 and a ,
pharmaceutically acceptable salt, Bydrate or solvate thereof. 2. A conpound
according to claim1l wherein X represents CONHOH. 3. A conmpound accordi ng
toclaim1l or 2 wherein nis 0 or 1. 15 4. A conpound according to any of
clainsC%Hﬁsmherein Rl is selected fromthe group consisting of

al koxyphenyl or phenoxyphenyl optionally substituted with hal ogen, hal ogen
substituted hydrocarbon radical, cyano, phenylal kyl or naphtyl al kyl
optional | y &subapodngt sdongdindntofaimog@h, phenyl optional |y substituted with

hal ogen or 20 nitro, hydrocarbon radical, biphenyl optionally substituted
wi t h hal ogen beR3yl phenoxyl , phenyl - (NH)-C(O) -phenyl optionally
subst i Ryt € i hal ogen ﬁr cyano and net hoxy. 5. A conpound according to
claim4, Mgherei ﬁi is sdllected fromthe group 25 consisting of
4- met ho@yphgnyl/, 4-64-ch|oro-phenoxy)-phenyl, 4- (4- br onophenoxy) - phenyl,
4-(4-th%fl or ofreRMI phenoxy) - phenyl , 4' br onp- 4- bi phenyl ylI ,

N- (4- cHt or ggzayO)-4-aninophenyl, 4-ni trophenyl, N-benzoyl - 4-am nophenyl,
4- phenoxyphefiyl . 30 6. A compound according to any of clainms 1-5, wherein
?2 gs)%ﬁkggg{goﬁgpn1tre group consi sting of hydrogen,@(d__8)alryl,

C2_6) al kenyl and  ar C0, u t@iag to claim6
wher ei 'RQreis‘é”téé‘Vg@ég‘a‘(cf?%ﬁg@@%ﬁ)bé%rbéé@ﬁge@f ?ﬁ%s%ggﬁhydr ggen, i sopropyl ,
al |yl , dcaghnibyiethyh gbnupydr,a mesepipmeshg 9s8Rzyl . 35 WO 03/ 059921

PCT/ DKQ3/.00025 65 8. A conpound according to any of clains 1-7, wherein R3
and R4 ur'd i ndependently hydrogen or nmethoxy. 9. A conpound according to
any of clains 1-8, wherein R1O represents alkyl or 5 optionally
substituted phenyl or al kox ph;nyl. 10. A compound according to claim9,

wherein R10 repr B cH ?-halo- phenyl and in particul ar
4- chl or o- phenyl , f4- hoxyp én I, hyl, isopropyl and isobutyl. 10
Re-R5 A %

N

wherein E, when present, represents a bond or optionally substituted methylene or

10

ethylene;
s and t are independently 0, 1, 2 or 3;

15 A and A’ independently represent a bond, or a saturated or unsaturated, optionaily
substituted cyclic or heterocyclic hydrocarbon di- or triradical;

Z represents a bond, O, S, C(0), C(O)NR7, NR7C(O) or NR7, wherein R7 is hydrogen,
hydroxy, branched or straight, saturated or unsaturated, optionally substituted
hydrocarbon radical;

20 R5represents a bond, alkane or alkene diradical, one or more ether diradicals (R-O-
R") or amine diradicals (R—N-R’j, wherein R and R’ independently represent alkane or
alkene diradicals with a C-content from 0 to 3;

R6 represents hydrogen, hydroxy, halogen, cyano, nitro, branched or straight,
saturated or unsaturated, optionally substituted hydrocarbon radical, unsaturated

25  optionally substituted cyclic or heterocyclic hydrocarbon radical, NR8R9, C(O)NR8R9,
C(O)R8, CO(O)R8, S(0)2R9, wherein each R8 and R9 independently represent



11. A compound according to any of clainms 1-10, wherein Rl1 represents

hydr ogen or al kyl. 12. A conpound according to any of clainms 1-11, wherein
t he C at omac@vosyizng R2 15 has R configuration. 13. A conpaumpKemoersdi ng to
claim1l selected fromthe group consisting of

()-2-(4- Met hoxyphenyl ) - 2- oxo- 4- phengh- 1, 3, 2- oxazaphosphori nane- 3-

acet ohydroxam c acid (diastereoner 1), 20

()-2-(4- Met hoxyphenyl ) - 2- oxo- 4- phenyl - 1, 3, 2- oxazaphosphor i nane- 3-

acet Ohyd/rdmtﬂani halagang a(botaachied foe etreigh) )saturated or unsaturated, optionaily

O-2-] gtlt%doﬂy}dp&%%g?ﬁy%d@?lenyl] 2- 0X0- 4- phenyl -1, 3, 2- oxazaphosphori nane- 3

- aceto roxanm'c acl |asl’ereorreriwd)

()-2- [ﬁ%éf‘-@ﬁf’érpdﬂhém@weﬁi%rﬁ?rqse'ﬂl ergen s dRyd)alkyl3 (S.adxenbhosphor i nane- 3

25 aCEt(QZ'Q.\éﬁ{;/QéiaﬁWlCar@RC&ie)éﬂtZla&lIﬂ-!t@QHWI(C@l)alkyl all of which may optionally be
gt;&élpggl 0XO0- oxazaphosphori nane- 3- acet ohydr oxam ¢ aci d

(d| stesi“g

()-2,4-13 m’rrdamrnd:épemtenﬂ]ymmemabamsrpmyd'rmrwaﬂeoawet ohydr oxam ¢ aci d
(di ast

()-2- [25 ?\9% Or gpﬁﬁgxnoz)(?lsld RF'§| are Ii bond and s and t aBeel%otP (Zzercc)))%bt_hen 562_
oxazapHesj fﬁmntrﬁmhedra@%@wdhd@m? 86‘? af Fé%h tRéP@@Pre‘%rllﬁ different

() - 2- [ &rdrd hChtoge@phenoxy) - phenyl ] - 4- ( 4- net hoxyphenyl) 2- oxo-1, 3, 2-

( )- %CI dartdsazg ﬁlﬁ%{ag%%?hﬁ?&eé?%le 28 flwgra\.ze &Xs%?v%Pehﬁn pler i nane- 3- acet ohydr oxam

() 2, 4- Bi s(4- nmet hoxyphenyl ) - 2- oxo- 1, 3, 2- oxazaphosphori nane- 3- acet ohydr oxam

[ di aSt&hERINE dKORARAEAR 016
(C) gm(gzﬁ/elt hoxyphenyrac{g()dfrfh rrgﬁ@ﬁggﬁflﬁqw 0XO0- é@3 2- oalﬁzaphosphor epane- 3-

acet ohydroxam c acid (diastereomer 2), ()-2-[4-(4-Chlorop
henoxy)3.pherwtdm¢bl(nﬂi-aafedrbmlg tetchjrh)1- & Dwberkind; 2-0 or 1.
a%aphosphorepane 3-acet ohydroxami c acid (diastereonmer 1), 5
[ 4- (4-Chlorop henoxy)-phenyl]-4-(1-nmethyl ethyl)-2-o0xo0-1, 3, 2-
oxaz aph®bs phok egraprng- a&é@ﬂtﬁ‘lﬁ}@radx lginagcl @ V(Qﬁrﬁgtpér'ééﬁ‘ﬁ?teQ)‘mm the

()-2- (4 &VQ& Géﬁ%‘i’s@llﬂ r3))’5Dkuxyphenyl or phenoxyphenyl optionally substituted with _ _
?dl( i?@%ﬂ%ﬂ?@‘r ﬁg%gg rﬁubﬁ%( u&ecz ElY%Eﬂ G%rﬁﬁaﬂgﬂnylalky?g; r?z?%‘? laﬁge}m ¢ acid
4- ( 2- metgtiohpihopipis)itRedwih haB®gan, rjr@nmkcamapaib&qubemwm‘emhabgemhlydr oxam ¢
aciﬂ) ( dliwiﬂ'%F ﬁy';cﬁgég%onll)adical, biphenyi optionally substituted with halogen,

benzylphenoxyl, phenyl-(NH)-C(0)-phenyl optionally substituted with halogen or

cyano and methoxy.

5. A compound according to claim 4, wherein R1 is selected from the group

25  consisting of 4-methoxyphenyl, 4-(4-chloro-phenoxy)-phenyl, 4-(4-bromophenoxy)-
phenyl, 4-(4-trifluoromethylphenoxy)-phenyl, 4 "bromo-4-biphenylyl,
N-(4-chlorbenzoyl)-4-aminophenyl, 4-nitrophenyl, N-benzoyi-4-aminophenyl,
4-phenoxyphenyl.

30 6. A compound according to any of claims 1-5, wherein R2 is selecetd from the
group consisting of hydrogen, (C;-g)alkyl, (Cy-¢)alkenyl and aryi(Co-g)alkyl.

7. A compound according to claim 6 wherein R2 is selecetd from the group
consisting of hydrogen, isopropyl, allyl, isobutyl, n-butyl, n-octyl and benzyl.
35



()-2-[4-(4-Chl orophenoxy) - phenyl ] - 4-(2-nmet hyl propyl ) - 2- oxo-1, 3, 2-
oxazaphosphor epane- 3- acet ohydroxam ¢ acid (di astereoner 2),

() 2-[ 4- (4w3psephenoxy) - phenyl | - 4, 4- di PCT/DK03/00025

met hyl - 2- oxo- 1, 3, 2- oxazaphosphor epane- 3-acetohydroxam ¢ acid, 15
()-4-(4-Chl orophenyl)-2-[4-(4-chl orgphenoxy) - phenyl ] - 6- met hoxy- 2- oxo-1, 3, 2-
oxazaphosphor epane- 3- acet ohydroxam ¢ acid (di astereoner 1),

()-4-(4-Chl orophenyl)-2-[4-(4-chl orophenoxy) - phenyl ] - 6- net hoxy- 2- oxo- 1, 3, 2-
oxazaphosphor @RaRend a&@edie Ysl Eox andlsimadi-, \(itkraist R suhié ag)

()-4-(4- Chloﬁﬁﬁwgaﬁﬁ@ego 85% - chl or ophenoxy) - phenyl ] - 6- net hoxy- 2- oxo- 1, 3, 2

20 oxai droxanlc acid (diastereoner 3),
()-4-(4-Cnl orophenyl ) -2-[4-(4-chl orophenoxy) - phenyl ] - 6- net hoxy- 2- oxo- 1, 3, 2-

Oxazap sphoy r&,ﬁ;ﬁ;}, amléarr%q g, WHéramt rerceiBdsedts alkyl or
) - 4- (EPChIorop engﬁa@&ﬁ&ﬂ?Xﬂéﬁ% - thoxyphenyl) 2-oxo-1, 3, 2-

oxaiaphm@ph@h@%@ﬁ@ygﬂﬁﬁﬁPMHV6¥%%% %’ cid (diastereoner 1), 25
()-4-(4-Chl orophenyl) - 6- met hoxy- 2- ( 4- met hoxyphenyl ) - 2- oxo- 1, 3, 2-

oxazaphosphor epane acetoh r -
I i e e e i e
oxazaphﬂ&phbmebameﬂBMEmét@ﬁ@ﬁﬂﬁﬁahh6'ﬁ@¢ﬂ“ P%ﬁt@? ?°Q§pvlah

()-4- (46 L% rophenyl) 6- met hoxy- 2- ( 4- met hoxyphenyl ) - 2- oxo-1, 3,2 30
oxazaphosp or epane- 3- acet ohydr oxam ¢ acid (dlastereoner 4),
() A9 4- (4- Chl or ophenoxy) - phenyl ] - 4- phenyl - 2- oxo- 1, 3, 2- oxazaphosphor epane- 3-
acet ohyg, oxamwnamrﬂ dedorasigrie ang of ¢lpims 1-10, wherem R11 represents
()2-[4- % Chl oro ?noxy) phenyl ] - 4- phenyl - 2- oxo- 1, 3, 2- oxazaphosphor epane- 3-
acet ohydfSSEM ¥ Atid (di astereoner 2), 35
()-2-(4- N@thoxyphenyl) 4- et hyl - 2- oxo0- 1, 3, 2- oxazaphosphor epane- 3-
acet ohy ?&er dabréindr @ ok of ClaSOITE1S) WhiBir0B1e05a821 cREINDRB3/ 00025
67 é& 4 (4 Chl or ophen oxy) - phenyl ] - 4- et hyl

0- h?%REO%¥EE§ MRosphor epane- 3- acet ohydroxani ¢ acid (m xture of; 4
|soners) [

()-4- (41§h|°h%gﬁg&¥kﬂ§k9%ﬁ @uﬁénﬁ?&@&%&ﬁh@ﬁMﬁéganmmﬂmimﬁn@ebxazaphosphorep

ane- 3- aceto Xam c aCI m Xt u ,% ] An Pe- 3

()-4- (4(m—mwﬁmypwtvﬁy$ PX%‘*[QP*E(“M' t r?o%a&ﬁ%c??b? &MY 1 - 2- oxo- 1, 3, 2-

Oxazaphgéﬁaﬂkﬁ&QMﬂcSan&bﬂﬁyﬂmﬁxanJc acid (mxture of 4" isomers),

O- 2 [ 4(+) 2 %2 lMoeccl‘?&ggl'r\]gn)W))-i-%Qgﬁy[Lr]e-nlylll'-i,%}i-Uﬁ%}fﬁés‘pﬁb%Hé%Y' 2- oxo-1, 3, 2-
acetohydroxamic acid (diastereomer 2),
(J_r)—2-[4-(4—ChIorophenoxy)-phenyl]—2-oxo—4—pheny|-1,3,2—oxazaphosphorinane—3—
acetohydroxamic acid (diastereomer 1),
(i)-2—[4—(4—ChIorophenoxy)-phenyl]—2-oxo-4—pheny|-1,3,2—oxazaphosphorinane-3—

25  acetohydroxamic acid (diastereomer 2),
(J_r)-2,4—Diphenyl-2-oxo-1,3,2—oxazaphosphorinane-3-acetohydroxamic acid
(diastereomer 1),

(i)—2,4—DiphenyI—2—oxo-1,3,2-oxazaphosphorinane—3-acetohydroxamic acid
(diastereomer 2),

30 (i)—2—[4-(4-Chlorophenoxy)—phenyl]-4—(4-methoxypheny|)—2-oxo—1,3,2—
oxazaphosphorinane-3-acetohydroxamic acid (diastereomer 1),
(i)—2—[4—(4-ChIorophenoxy)—phenyl]-4—(4—methoxypheny|)—2-oxo—1,3,2-
(i)-2,4-Bis(4-methoxyphenyl)-Z-oxo—1,3,2-oxazaphosphorinane-3—acetohydroxamic
acid (diastereomer 1),

35 (i)—2,4—Bis(4—methoxyphenyl)—z-oxo-1,3,2-oxazaphosphorinane—3—acetohydroxamic

acid (diastereomer 2),



oxazaphosphor epane- 3- acet ohydroxam ¢ acid (di astereoner 2),

()-2-[4-(4-chl orophenoxy) - phenyl ] - 5- hydr oxy- 2- oxo- 1, 3, 2- oxazaphosphor ~pane
~3 10 acewahosdsoeani ¢ aci d (di astereomer 1), PCT/DK03/00025
()-2-[4-(4-chl orophenoxy) - phenyl ] - 5- hydr oxy- 2- oxo- 1, 3, 2- oxazaphosphor epane-
3- acetohydroxam c acid (diastereongys 2); and the correspondi ng carboxylic
acids. 15 14. An isoner of a conpound according to any of clains 1-13 in
pure form or as a mxture of isonmers of said conpound. 15. A conpound
accor di (w-2-04-Matimaxdyphdnlyl)- 4-IR3n@thﬂethyB—:Réxo—R;B,Mampﬁb:‘ibh@e\pam-ﬁ- R2 20

[111] whe ehydr%mv\géad - ljgzileg Gy R11 and n are as defined in any of

claims 1I° (l represents al kyl; and a pharnaceutically
accept abbe2-$4i(4- Chmnmﬂexxﬁrpﬂwmlﬂ‘ér@ R TSsRY)-21%0-W3&omound accor di ng to

claim 16h§z@bﬁg§pﬁgre @érsté%etdhyértoxar%.cc&&s(z ddstargordtr (), - Et hyl
(Zdl(:%![vglt(jégg% ( épl‘éﬁﬁ%)llp eﬂsl?y 4-(1- methyle?ﬁﬂfapox%spgql nane-3-acetate
2- (4- I\/Ebk@e}apdswhwebaﬁe -Gxazetbhpteryiniclacl] Qliaskaeaphogphor i nane- 3- acet ate

I A G e e N R e it T

oxazaph@sqjhmrdrmc3Clddé'taaileée%r tereoner 1), ()-Ethyl
2-[4- (415bb 949 @%MMeanﬁ%H& R- B 0-rAethiigRyplyH) 12-8x@1,3,2-

SXZ%%pgﬁg%g%sn QE?PE”%T %Cg@%é%lﬁgé‘%ﬁ%ﬁ‘qoﬁ?%e%brggeg t Et ? )é: ast ereomer 1),

() - Et hyl()2244-Di {gnéoryphedonyieptien$l] 24-¢R ameth MosqpyDr2-naerd, B2acet at e

(2d|[ ZISE Lelrog%fg@ %’ore Qn? Bt %%I:Ohly]jroxawc acid F'dd?(s{;%regrr\]ﬁe - oxo- 1 5

oxazaphd&sBhidr(4nafrlecop WV&P e‘@dﬂr‘éét@?f@ 2~ 0P~ 1§ OxazaDhOSDFlorepane-
3-acetohydroxamic acid,

15  (%)-4-(4-Chlorophenyl)-2-[4-(4-chlorophenoxy)-phenyl]-6-methoxy-2-oxo-1,3,2-
oxazaphosphorepane-3-acetohydroxamic acid (diastereomer 1),
(£)-4-(4-Chlorophenyl)-2-[4-(4-chlorophenoxy)-phenyl]-6-methoxy-2-oxo-1,3,2-
oxazaphosphorepane-3-acetohydroxamic acid (diastereomer 2),
(+)-4-(4-Chlorophenyl)-2-[4-(4-chlorophenoxy)-phenyl]-6-methoxy-2-oxo-1,3,2-

20 oxazaphosphorepane-3-acetohydroxamic acid (diastereomer 3),
(J_r)—4—(4—Chlorophenyl)-Z—[4-(4—chIorophenoxy)-phenyl]-6-methoxy-2—oxo-1,3,2-
oxazaphosphorepane-3-acetohydroxamic acid (diastereomer 4)
(+)-4-(4-Chlorophenyl)-6-methoxy-2-(4-methoxyphenyl)-2-oxo-1,3,2-
oxazaphosphorepane-3-acetohydroxamic acid (diastereomer 1),

25  (+)-4-(4-Chlorophenyl)-6-methoxy-2-(4-methoxyphenyl)-2-oxo-1,3,2-
oxazaphosphorepane-3-acetohydroxamic acid (diastereomer 2),
(+)-4-(4-Chiorophenyl)-6-methoxy-2-(4-methoxyphenyl)-2-oxo-1,3,2-
oxazaphosphorepane-3-acetohydroxamic acid (diastereomer 3),
(+)-4-(4-Chlorophenyl)-6-methoxy-2-(4-methoxyphenyl)-2-oxo-1,3,2-

30 oxazaphosphorepane-3-acetohydroxamic acid (diastereomer 4),

(+)2-[4-(4-Chlorophenoxy)-phenyl]-4-phenyl-2-oxo-1,3,2-oxazaphosphorepane-3-
acetohydroxamic acid (diastreomer 1),
(£)2-[4-(4-Chlorophenoxy)-phenyl]-4-phenyl-2-oxo-1,3,2-oxazaphosphorepane-3-
acetohydroxamic acid (diastereomer 2),

35  (+)-2-(4-Methoxyphenyl)-4-methyl-2-oxo-1,3,2-oxazaphosphorepane-3-

acetohydroxamic acid (mixture of 4 isomers),



()-Ethyl 2-[4-(4-Chlorophenoxy)-phenyl]-4-(4-nmethoxyphenyl)-2-oxo0-1,3,2- 10
oxazaphosphori nane- 3-acetate (diastereoner 2), ()-Ethyl
2, 4- Bi s( 4wieisnssoephenyl ) - 2- oxo- 1, 3, 2- oxazaphosphor i nane- 3-FbKEI380025
(di astereoner 1), ()-Ethyl
2, 4- Bi s(4 Met hoxyphenyl ) - 2- oxo- 1, 3, Zxazaphosphori nane- 3- acet at e
(d| ast, ne-3-
()-Et 1 &ET&[ ﬁégoﬁ%& ﬁxyr?y[fl}en)fl](4 metl%y% %yf?ﬁ 2 Oxgi%p-hos%hore%?(azaphosphor epan
e- 3- mm@hm%Mnastldr(mere QM isomeFshy|
2- (4- 31 ,3: 0¥RFABNESHPBAIRRa B
- aodt it f’%%:B%E@M*r%xﬁn&%ﬁg%b%*ﬁ”vbzg?ﬂ?‘g it PRoSRoRTS
| or opirehedyoxseia PCid-(nixturera %O”Eﬁtr -2-0x0-1,3,2- 20
O%aza%gﬂﬁ h%?@ﬂ%@r@&ﬁ&@he @ﬁlbﬂfpﬂ@ﬁ@fy)lﬁhenm -ZEMWIL 3,2-
(4- oxyphenyl) - 4- ( 2- met iy - 2- 0X0: Z}
oxazaWéBIFRﬁPBB@fﬁ’éng'%%‘@F%ﬁVéi % EFEFéB%‘i“r%?f 5°”€trﬂ§ﬂ 2- (4- Met h
Oéyph{m -J4-fa- eamn@éﬂémbx;grmwm -2¢DReradyl$-62methoag@pbosifiRepane- 3- acet at e
i ast er eoner

() EtWZEPTQFPPQZ@?PBFO%%W&?Xaﬁwgﬁfl'ld (dipsteeqmERA pr opy! ) - 2- oxo- 1, 3, 2-
oxaz aphos phos-eppicphenaxygt gedy (| -k drory-@f oxb- 1L Se2rexalaphpgpHerenenes3-

&éza%%%r % hlﬁga%)éy(g&a% er?gljn]ar ?),ét ﬁ' Irmt hyl - 2- oxo- 1, 3, 2-
4-(4- @LZ}[@W@hWrQP@nPWXW@M]cﬁ bmnmqu’hém%o}(amﬁmwmo%o_ 30

1,3, 2 e (di astereoner 1), ()-Ethyl

4- (4 or opﬁgnyﬁ%rcgp?ﬂa% %egﬁlgor%ophenoxy) phenyl ] - 6- met hoxy- 2- oxo-
1, 3, ZaMHmmTO@phO@Bp&h@DBY'eFCN@ e (diastereomer 2), ()-Ethyl

4- (4- Chl or ophenyl ) -2-[ 4- (4-chl or ophenoxy) - phenyl ] - 6- net hoxy- 2- oxo-
1, 3, 2- oxazaphosphor epane- 3- acet at e (di ast er eoner

(35 Et 1 4- (4- Chl or opheny¥)isemenof HCHRPIBIIEAGIRS ¢ f‘{)‘?’l@’n?fl Jaigset RIX§UE. oxo-
1, 3, 2t ZAREQSRDANRPFNSMera G bakleohfboartier eoner 4), WD 03/ 059921
PCT/ DKO3/ 00025 69 () - Et hyl

4- (4- Chl orophenyl ) - 6- net hoxy- 2- (4- net hoxyphenyl ) - 2- oxo- 1, 3, 2-
oxazapBosphor epane- 3- ac et angpduahidasterdegnterforhyla(lJI- Et hyl

4- (4- Chl or ophenyl ) - 6- met hoxy- 2- (4- net hoxyphenyl ) - 2- oxo- 1, 3, 2-
oxazaphosphor epane- 3- acetate (di astereoner 2), 5 ()-Ethyl

4- (4- Chl orophenyl ) - 6s nethpxy- 2- (4- met hoxyphenyl ) - 2- oxo- 1, 3, 2-

oxazaphosphor epa te (diastereoner 3),
R1. /
O’ R4
R13— ON R1O
O
20 [y

wherein R1, R2, R3, R4, R10, R11 and n are as defined in any of claims 1-11, and wherein
R13 represents alkyl; and a pharmaceutically acceptable salt, solvate or hydrate thereof.

16. A compound according to claim 14 selected from the list

25  consisting of
(£)-Ethyl 2-(4-Methoxyphenyl)-2-oxo-4-phenyl-1,3,2-oxazaphosphorinane-3-acetate
(diastereomer 1),
(+)-Ethyl 2-(4-Methoxyphenyl)-2-oxo-4-phenyl-1,3,2-oxazaphosphorinane-3-acetate
(diastereomer 2),

30
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()-Ethyl 4-(4-Chl orophenyl) - 6-net hoxy- 2-(4-nmet hoxyphenyl ) -2-oxo-1, 3, 2-
oxazaphosphor epane- 3-acetate (diastereoner 4), ()-Ethyl

2- [ 4- (4- Chicoospptenoxy) - phenyl | - 4- phenyl - 2- oxo- 1, 3, 2- 10  PCT/DKO03/00025
oxazaphosphor epane- 3- acetate (di astereoner 1), ()-Ethyl

2-[ 4- (4- Chl or ophenoxy) - phenyl ] - 4- phggyl - 2- oxo-1, 3, 2-

oxazaphosphor epane- 3-acetate (diastereoner 2), ()-Ethyl

2- (4- Met hoxyphenyl ) - 4- met hyl - 2- oxo- 1, 3, 2- oxazaphosphor epane- 3- acet at e

(m xtures %Ethél ZW@)oroﬂtﬁn(»)y)EiHeyWI] -2:0x0-4-phenyl-1,3,2-
2-[4- (4

h | 2- 1, 3, 2-
oxazaph‘&aﬁﬂ‘g}é %%g‘%é¥§cgﬁe§?Qg (%'aéeF&Hyo 40:(gomers% () - Et hyl
4- (4~ ChizdiEdiptienid-(4vehingdpheroxyipheniok prerénphenybl 1, 3, 2-

OXazaphﬁéﬂ ﬂf}%ﬁﬁ@%a‘%e@i&é@ét@ éll%l;@éfféérn’fér(? 4 isonmers), ()-Ethyl
4-(4-Ch t 4- hI h 3,2- 20
oxg@ph@grﬁ%bﬁl @nélc TOXP él C r S oﬁﬂ?g%ﬁ-ﬁ?gr)agé’ H ;ﬁregﬁggr 1‘),

2- [ 4- (4eghiery aphenshenyt- mﬁwli2‘bxé2adwusmwylhkné3mm9d@5t@mmﬁr 32
h ph { t -
el Ll ditanai ot N R EAT “&Vé’“ ﬁé'x“;%zl 01,3, 2-
oxazaphmlaplncmpanma&eabetﬂate ((:i@st@swm%dr}er 2),
() Et hy 3&52% kkf]r:hQwﬁﬁmaslﬁldh)éh;qzcx)(nznéﬂmwmhwwemenzey) phenyl ] - 2- oxo

xaz or epane- acet ate é{ j.astereoner 1), ()-Ethyl
5. (1(ért0’éﬁ}‘taylﬂ‘éﬁpﬁﬁ't”l‘ﬂﬂes PERtESRfIastareeel Dnl or ophenoxy) - phenyl ] - 2- oxo- 1, 3, 2-
oxaz aph@@pétﬂvleparas(a M&Bbﬁpﬁerﬁﬂ) -asixeriedRerxa2dphosPhdtnape-3-acetate
2-[4-(4- hIoro xy phenyl ] - 5- hydr oxy- 2- oxo- 1, 3, 2- 30
oxazaph BﬂSW@B?ﬁg -acetate (diastereomer 2). 17. An isorer of a conpound
accor di ()-Ebyladyy- B:t$(4dﬂahqum§m1}52r9¥0pb38 PEEARhosPhaiang 3GetatFe of i somers

of said 5 18. A corrpound according to fornmula VI WD 03/059921
ocT) orosTaTRBR 25

R1015 R1{)aR@Yh2-4f g“éggmﬂg‘%%ﬂ?@g“ %EQATSFF‘YQR%%% ik fxaygﬁﬁggah%r&”e e R

3-acetate (diastereomer 1),
(+)-Ethyl 2-(4-Methoxyphenyl)-4-(1—methy|ethyl)—2—oxo—1,3,2-oxazaphosphorepane-
3-acetate (diastereomer 2),
(#)-Ethyl 2-[4-(4-ChIorophenoxy)—phenyl]-4—(l—methylethyl)—z-oxo—1,3,2-

20 oxazaphosphorepane-3-acetate (diastereomer 1),
(2)-Ethyl 2—(4-Methoxypheny|)-4—(2—methy|propyl)—2-oxo—1,3,2-
oxazaphosphorepane-3-acetate (diastereomer 2),
(&)-Ethyl 2—(4-Methoxyphenyl)—4-(2-methy|propyl)-2—oxo-1,3,2-
oxazaphosphorepane-3-acetate (diastereomer 1),

25  (#)-Ethyl 2—[4-(4-Ch|orophenoxy)—phenyl]-4-(2—methylpropyl)-2~oxo-1,3,2-
oxazaphosphorepane-3-acetate (mixture of 4 isomers),
(+)-Ethyl 2—[4—(4-ChIorophenoxy)—phenyl]—4,4-dimethyl-2-oxo—1,3,2-
oxazaphosphorepane-3-acetate,
(£)-Ethyl 4—(4—Ch|orophenyl)-2-[4—(4—chIorophenoxy)—phenyl]-6-methoxy-2-oxo—

30 1,3,2-oxazaphosphorepane-3-acetate (diastereomer 1),
(£)-Ethyl 4—(4-Chlorophenyl)-2—[4-(4—chIorophenoxy)-phenyl]—6-methoxy-2-oxo-
1,3,2-oxazaphosphorepane-3-acetate (diastereomer 2),
(x)-Ethyl 4-(4-Ch|oropheny|)-2-[4-(4~chIorophenoxy)-phenyl]-6—methoxy—2-oxo-
1,3,2-oxazaphosphorepane-3-acetate (diastereomer 3),

35  (1)-Ethyl 4—(4—Ch|orophenyl)—2-[4-(4-chIorophenoxy)-phenyl]-6-methoxy—2-oxo-
1,3,2-oxazaphosphorepane-3-acetate (diastereomer 4),



pharmaceutically acceptable salt, solvate or hydrate thereof. 5 19. A
conpound according to claim 18 selected fromthe group consisting of

() - 2- (4- Mawhogehenyl ) - 2- oxo- 4- phenyl -1, 3, 2- oxazaphosphor irGanNEK03/00025

(di astereoner 1),

()-2-(4-Met hoxyphenyl) - 2- oxo- 4- phenyds 1, 3, 2- oxazaphosphori nane

(di astereoner 2), 10 ()-2-[4-(4-Chlorop henoxy)-phenyl]-2-o0x0-4-phenyl
-1, 3, 2- oxazaphosphori nane (di astereoner 1),

()-2-] 4((:)4El®|yl ér(aptdoromlyeny e mekijoxg-= bk@nmﬂmwnwnm;&ozodx%@aphosphor i nane
(di astery ir%)rho horép)ang ﬁa@tﬁ@&&%gte?eoﬂ%@?l% 2- oxazaphosphori nane

(dlastereo - -1,3,2-0 xazaphosphorlnane
o
(di ast el&bEdw! Q-)(4 Chlorop enyi) 6-me hoxy 2-(4- methoxyphenyl) -2-oxo-1,3,2-

()-2- [ﬁn&ézéanbmpé&mewéceﬁétewb;mﬁeo&érm hoxyphenyl ) - 2- oxo- 1, 3, 2-
oxaz S
() - 2gF4?§)DE%¥| A ‘Hﬁ%g?/ Bheﬁ“ﬁt']‘”}(%&“ RS RRYPREIN P8 6%8 1, 3, 2-

oxaz aphespraphbsmweefade cise@t@e Ifdinst2ygony 3),
()-2,4- E%h)sé&g[@l(ﬂ%ﬁf&%sﬁaﬂy)) -CofXpd. B(RrRASIRAOIAISIBaNS o di ast er eorrer

1, ()-2 4- met hox nyl )-2-oxo-1, 3, 2- oxazaphosphorl nane
(di ast eroggmhogghorepane 3- acetate (diastereomer 4),

() - 2- (4-(MpEBYX Y ThgRYEhior8pchorEr-btydngt iy bherndt-axaxoll, 3,22- oxazaphosphor epane

d t 4- (1- et hyl et hyl
( | ; iy eézafh(?@é%(ggp 3ceg%328'a¥%5€°(%er)1§t e§ eoggr )2/) , ethyh)
() 2-[ 4- ((t)arEttM af[eﬁhmmphqmémmen&l](%phme@qohyB,)Z- 2-oxo- 1, 3, 2-

oxag apgq%/b aﬁez@ gée@a@f(drésaemmr%
8“ t l(J r e(*'b“ﬁtmll s(éhpé?t@yxypgenyl) -4~ mgthelr(z) %& 1 3 2- oxazaphos&o%(;%%% 3h ggé%é}%r epane

() - 2- [ 4-(bfixtahd Oﬂ@[shmesgy) phenyl ] - 4- (2- met hyl propyl ) - 2- oxo- 1, 3, 2-

oxazapho (i, xt f ne WO 03 921 PCT/ DKO3/ 00025 71

()- % (%EE%Y?Q eélﬂé%??ﬁ%h \F&/ﬁ]fé }ﬂ@éﬁ%h %%2{%5?22 1, 3, 2- oxazaphosphor epa
oxazaphosphorepane 3-acetate (m|xture of 4 isomers),

() 4- (4- @Wsemah@n&mlbm%h&r&r(]éwblpmmwmwaerg’bemk& 163, pet hoxy- 2- oxo- 1, 3, 2-

oxazaphosphorepane (di astere

() - 4- (4-CREREPAATGRINE3 PRl (Em‘tﬁ%eo?)fh"éﬁBWF)phenyl ] - 6- et hoxy- 2- oxo- 1, 3, 2-

5 Oxazaqhwﬂmme@aomo(oﬁhasﬂmemqm [42)4-chlorophenoxy)-phenyl)]-2-oxo-1,3,2-

(0)- AEO( 4- oxazé)[gh%g rgpl)gn-e%-['aélétgé-(ﬁn&t%Fé)W£@8“)5),phenyl ] - 6- et hoxy- 2- oxo- 1, 3, 2-
(+)-Ethyl 2-[4-(4-chlorophenoxy)-phenyl]-4-(2-furanyl)-6-methoxy-2-oxo-1,3,2-
oxazaphosphorepane-3-acetate (diastereomer 1),

(+)-Ethyl 2-[4-(4-chlorophenoxy)-phenyl]-4-(2-furanyl)-6-methoxy-2-oxo-1,3,2-
oxazaphosphorepane-3-acetate (diastereomer 2),

25  (&)-Ethyl 5-(tert-butyldimethyisilyloxy)-2-[4-(4-chlorophenoxy)-phenyl]-2-oxo-1,3,2-
oxazaphosphorepane-3-acetate (diastereomer 1),
(1)-Ethyl 5-(tert-butyldimethylsilyloxy)-2-[4-(4-chlorophenoxy)-phenyl]-2-ox0-1,3,2-
oxazaphosphorepane-3-acetate (diastereomer 2),
(+)-Ethyl 2-[4-(4-chlorophenoxy)-phenyl]-5-hydroxy-2-oxo-1,3,2-

30 oxazaphosphorepane-3-acetate (diastereomer 2).

17. An isomer of a compound according to any of claims 15-16 in pure form, or as

a mixture of isomers of said compound.

35 18, A compound according to formula VII



oxazaphosphor epane (di astereoner 3),

()-4-(4-Chl orophenyl)-2-[4-(4-chl orophenoxy) - phenyl ] - 6- net hoxy- 2- oxo- 1, 3, 2-
oxazaphosploomapene (di astereoner 4), 10 PCT/DK03/00025
()-4-(4-Chl orophenyl)-2-(4- et hoxyphenyl ) - 6- net hoxy- 2- oxo- 1, 3, 2-
oxazaphosphor epane (di astereonmer 1), 70

()-4-(4-Chl orophenyl) - 2-(4- met hoxyphenyl) - 6- net hoxy- 2- oxo-1, 3, 2-
oxazaphosphor epane (di astereoner 2),

()-4-(4-Chlorep en%%%-Z-(4-nethoxyphenyl)-6-nethoxy-2-oxo-1,3,2 15
oxazaphosphey¢p £ i astereoner 3),
()-4-(4-Thlorophenyl)-2-(4-nmet hoxyphenyl ) - 6- net hoxy- 2- oxo-1, 3, 2-

oxazapho repa { ast ereoner 4),

()-2-[4-(4-CN gpoxy)-phenyl]-4-phenyl-2-oxo-1,3,2-oxazaphosphorepane
(di ast er eomet 1)},

() - 2- [ 4- (4- Chl oft$henoxy) - phenyl ] - 4- phenyl - 2- oxo- 1, 3, 2- oxazaphosphor epane

(di astergeg ) , . , i

O~ 21 a-TRERIGh B3nBARYY- REAGRIIN 5.0 £ URLAY- Y HTREAN 2780- 1, 3, 2-
oxazaphadX¥phopesysinaly aticepialele saliegolvEfe or hydrate thereof.

()-2-[4-(4-chl orophenoxy) - phenyl ] - 4- (2-furanyl) - 6-nmet hoxy-2-oxo-1, 3,2 25
oxazaphosphor epane (di astereoner 2), -

() - 2-%[ 4- 4-%%%%15‘!1&?69{35"96%% [t8zetected o £ha eioHR CARTIingyAfoxy] - 2- oxo- 1, 3,
2- oxazdphas@haembpayshebd)-asderephertyl-ll),3,2-oxazaphosphorinane (diastereomer
()-2-[4-4-chl or ophenoxy) - phenyl ] - 5-[tert-butyl di met hyl silyl oxy]-2-oxo-1, 3,
2- oxazaphosphorepane (di astereoner 2). 30 20. An isoner of a conpound
accor di rg)-R2d4algthexyriieayirg-2®-4-9hemylgud @-dx@raghosphaiinane (dipstetgemedt i soners
of said monmpound. 21. A pharmaceutical conposition conprising a conpound

A
accaqrdi 0 y aof 35 cl aj 1-14 as an active ingredient, optionally
£ 0gaPhe ARt Gt PO eI A B Ry 4 B b 5 27GF P ERPRO B opt | ol |y
t oget her(disistdnegrharr tipceut i cal | y acceptabl e carriers. WO 03/059921
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di seases ditions 1 nvol t1ssu mration or
prol i f er(dtasigsediNeod)der s, the method conprising administering to a patient

in need thesadbipmehyebiBeti,se-dREHosphorhabe Tasaekomeragor ding to any of

clalgs 1-%4 %;. A Vgthod g cordi to cla|q12%, wher 5n t he di sease or

cond‘i i Oﬁt I—%4— iphenyl-2-oxo-1,3,2-oxazapnosphorinane (diastereomer 2),
(£)-2-[4-(4-Chlorophenoxy)-phenyl]-4-(4-methoxyphenyl)-2-oxo-1,3,2-
oxazaphosphorinane (diastereomer 1),
(£)-2-[4-(4-Chlorophenoxy)-phenyl]-4-(4-methoxyphenyl)-2-oxo-1,3,2-
oxazaphosphorinane (diastereomer 2),

20  (%)-2,4-Bis(4-methoxyphenyl)-2-oxo-1,3,2-oxazaphosphorinane (diastereomer 1),
(£)-2,4-Bis(4-methoxyphenyl)-2-oxo-1,3,2-oxazaphosphorinane (diastereomer 2),
(£)-2-(4-Methoxyphenyl)-4-(1-methylethyl}-2-oxo0-1,3,2-oxazaphosphorepane
(diastereomer 1),
(1)-2-(4-Methoxyphenyl)-4-(1-methylethyl)-2-oxo-1,3,2-oxazaphosphorepane

25  (diastereomer 2),
(£)-2~[4-(4-Chlorophenoxy)-phenyl]-4-(1-methylethyl)-2-oxo-1,3,2-
oxazaphosphorepane (mixture of 4 isomers),
(£)-2-(4-Methoxyphenyl)-4-(2-methylpropyl)-2-oxo-1,3,2-oxazaphosphorepane
(mixture of 4 isomers),

30 (*)-2-[4-(4-Chlorophenoxy)-phenyl]-4-(2-methylpropyl)-2-oxo-1,3,2-
oxazaphosphorepane (mixture of 4 isomers),



rheumatoid arthritis, osteoarthritis, osteopenias, o0steroporosis,
periodontitis, gingivitis, corneal epidermal, gastric ulceration, skin
agei ng, twoousrosyeiastasi s, 10 tunour invasion, tunmour grovRdT/DKes/0OS e

scl erosi s, angi ogenesi s dependent diseases, arthritic conditions, solid
tumour growth, psoriasis, proliferatvve retinopathies, neovascul ar

gl aucoma, ocul ar tunours, angiofi bromas, hemangi onas, asthma, septic
shock, fever, cardiovascular effects, haenorrage, coagul ation, acute phase
r eponse, (R dAr(4sChiprophenoxy hpbestylict érdimethyhRexor b, 2-oreaepigisphgeparengest i ve

heart %9) flfml-GHI&'oﬁﬁe@ﬂpﬁi[@féh%hlo%heﬂ-&@l)%nﬁﬁ 6%%Wl2f6i<oaf§ej-d' ng to any

of clains 1- t he arati on of medi canent for the 'treatnment of

di seasesoxﬁ?ap Bﬁfénotr?‘?ﬂ’i@ 'ﬁ‘§ (PG Wi ssue break down, inflammation or
prol i f era}-#ud-chisopters)- 22@(2EzhloTck@euae/)mﬁVIWGngeﬁhaxwlzadmzé,z-wher ein the

di segse ohé a%%?ﬁwto‘??panegmagﬂﬁe e?lé? consisting of rheumatoid arthritis,
op

osteoarthAriti , orosis, periodontitis, gingivitis,
cor neal (ébﬂdérfﬁﬂ@ropb@ydHﬂ41ﬁﬂ@bbmnh@noxyémhﬁnﬂgérrngthomﬁm;qo L,A@rast asi s,

t unour |oag@a$h@§bhotréggmr(dg§@ygoh1err§ql tiple sclerosis, angi ogenesis 25

cepente S eAE S pr e AL LS RO LOS:rael  LuTBur o out e, poord aoi
angi of i loxerephpsprenepgeimstereonsdriayn, septic shock, fever, cardiovascul ar
SR AR GRS RO MDA SRS 2 O = o sesse
apopt osioxazaphosphorepane (dlastereomer 1),
(£)-4-(4-Chlorophenyl)-2-(4-methoxyphenyl)-6-methoxy-2-oxo-1,3,2-
oxazaphosphorepane (diastereomer 2),
(2)-4-(4-Chlorophenyl)-2-(4-methoxyphenyl)-6-methoxy-2-oxo-1,3,2-

15 oxazaphosphorepane (diastereomer 3),
(£)-4-(4-Chlorophenyl)-2-(4-methoxyphenyl)-6-methoxy-2-oxo-1,3,2-
oxazaphosphorepane (diastereomer 4),
(2)-2-[4-(4-Chlorophenoxy)-phenyl]-4-phenyl-2-oxo-1,3,2-oxazaphosphorepane
(diastereomer 1),

20  (3)-2-[4-(4-Chlorophenoxy)-phenyll-4-phenyl-2-oxo0-1,3,2-oxazaphosphorepane
(diastereomer 2),
(£)-2-[4-(4-chlorophenoxy)-phenyl]-4-(2-furanyl)-6-methoxy-2-oxo-1,3,2-
oxazaphosphorepane (diastereomer 1),
(£)-2-[4-(4~-chlorophenoxy)-phenyl]-4-(2-furanyl)-6-methoxy-2-oxo-1,3,2-

25  oxazaphosphorepane (diastereomer 2),

(£)-2-[4~(4-chlorophenoxy)-phenyl]-5-[ tert-butyldimethylsilyloxy]-2-oxo-1,3,2-
oxazaphosphorepane (diastereomer 1),
(¥)-2-[4-(4-chlorophenoxy)-phenyl]-5-[tert-butyldimethylsilyloxy]-2-oxo-1,3,2-
oxazaphosphorepane (diastereomer 2).

30
20. An isomer of a compound according to any of claims 18-19 in pure form, or as
a mixture of isomers of said compound.

21, A pharmaceutical composition comprising a compound according to any of
35 claims 1-14 as an active ingredient, optionally together with other pharmacologically
active ingredients, and optionally together with pharmaceutically acceptable carriers,
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22, A method for the treatment or prophylaxis of diseases or conditions involving
tissue break down, inflammation or proliferative disorders, the method comprising
administering to a patient in need thereof an effective amount of a compound
according to any of claims 1-14.

23. A method according to claim 22, wherein the disease or condition is
rheumatoid arthritis, osteoarthritis, osteopenias, osteroporosis, periodontitis,
gingivitis, corneal epidermal, gastric ulceration, skin ageing, tumour metastasis,
tumour invasion, tumour growth, multiple sclerosis, angiogenesis dependent
diseases, arthritic conditions, solid tumour growth, psoriasis, proliferative
retinopathies, neovascular glaucoma, ocular tumours, angiofibromas, hemangiomas,
asthma, septic shock, fever, cardiovascular effects, haemorrage, coagulation, acute
phase reponse, Crohn’s disease, mycobacterial infection, meningitis, congestive heart
failure or apoptosis.

24. The use of a compound according to any of claims 1-14 for the preparation of
a medicament for the treatment of diseases or conditions involving tissue break

down, inflammation or proliferative disorders.

25. The use according to claim 24, wherein the disease is selected from the group
consisting of rheumatoid arthritis, osteoarthritis, osteopenias, osteroporosis,
periodontitis, gingivitis, corneal epidermal, gastric ulceration, skin ageing, tumour
metastasis, tumour invasion, tumour growth, multiple sclerosis, angiogenesis
dependent diseases, arthritic conditions, solid tumour growth, psoriasis, proliferative
retinopathies, neovascular glaucoma, ocular tumours, angiofibromas, hemangiomas,
asthma, septic shock, fever, cardiovascular effects, haemorrage, coagulation, acute
phase reponse, Crohn’s disease, mycobacterial infection, meningitis, congestive heart

failure and apoptosis.



