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_ TECHNI CAL FIELD =~ . This inventi.on is directed to conpounds whi ch are
useful in treating di seases associ ated wi fh rret al | oprot ease act I Vi Iy, -
partlcularlﬁ zinc _netall oprotease activity:. _
BACKGROUND PREMIESSUKOR REPAR]NGLHB@)RGE’EROEHDESH ly related -
- ‘met al | oprot eases [ MPs) effect the breakdown of structural . proteins. These .
_. rretalloproteases often act on the intercellul ar. mati x,. and thus are’
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. enkephal i na’PEEHﬁI@MlBﬁ({K GHOUNIS! ude human skin: fibroblast col | agenase.
ati nase, ‘human sputum'col | agenase, - aggr ecanse and.

gelatinase, armdwotessbf@mhmgrh EROLAAAYBF 8, gasSiontARIiKg] ygéﬁ%%%nase

and related .enzynes are thought to be inportant”in nediating
~ synpt omat ol algsenet of ancatabysttb plepars esrresponding hydropeidifles sknowntds

';| ndi cati ons of MP inhibitors have been discussed in the literature.. See for

‘exanpl ¥ U. Satomidation Seclomlogy. (Hobmves, igythis readtion) ibis Retessarp 16 @RisR57
s(I\/Erck & Co.); PCT.published appl.i.cation V\D 96/.06074 (British Bio Tech -
Ltd); pﬁmrmﬁoortmmﬁomz oinozease the wate; of\aocosndetivs ofBr i ti sh Bi 0

Tech ‘Lt d) WD, 95/ 35276 ( i o Tech d); WO 95/33731 (Hoffman-
L'aRoche) ;" vhy‘b@mwed ﬁrewﬁﬁﬁ{ mi,) tlhs Ieactiontemperatnre israjsed 4o

%%am\/\f)ogsj 26989 éMarck) ol VIO 95?&3@» DuPont mrc%‘ﬁg; 95/ 2492 (sl_ ost |
h / med hitd): WO
95?59529)(%%%#9 ie#@af e 959&31?3 niits aeisdivied . BED tr-)mo e

95/ 132?@ words, since there was such relatlonshlp between the rate of accumulatmn

—

| . C and selectlvrty that as e1ther one goes up, the other goes down, 1t was - .
S B dJﬂicult to maintain both of them at hlgh levels
Attempts have been made to ox1d1ze hydrocarbon in the state of gas |
- .contaJmng oxygen by a catalyst to produce an eﬂ'ect on the rate of
2 _“accumulatmn andlor select1v1ty in producmg correspondmg hydroperoxldes :
o (Japanese Patent Pubhcatron SHO 55 50020, for example)
| The inventors of the present mventlon ﬁrmly beheved that there should
: .. be a way to aclueve hlgh selectlvrty, while overcommg the relat:lonshlp
| between the rate of accumulahon and select1v1ty and mamtammg a
. 25 . co_mmerc1a]ly viable rate of acoumulatlon_at the.same time. _.Wlth this he]ief,
. the inventors _continuedresear_ch assiduously. Asa result, the inventors

_successfully made an invention to solve the problem.



- (Chi r osci ence Ltd ); V\D 95/ 12603 (Synt ex) V\D 95/ 09633 (Flori da St ate B
Uni v):; . "WD 95/ 09620 (FI orida State Univ.); WD-95/04033 (Celltech); N

- 94/ 25434. (Cel'l tech); WD 94/ 25435 (Cel | tech) WO 93/14112 ( Merck); _

94/0019. (G axo); WD 93/.21942 (British Bio Tech Ltd); WO 92/22523 (Res.

Corp. Tech. 'Inc.); WD 94/10990 (British Bto Tech Ltd);- WO 93/.09090 .

(Yamanouchl) and British patents GB 2282598 (Merck) and GB 2268934 . - ;
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"~ PCT/ US97/ 14h§¢rocarbon by a gas contammg oxygen in the presence of a specific 2

- 95/ 684240 (Hof f man LaRoche); EP 574758 (Hof fman LaRoche); EP 575844

(Hof f man Latampeynd ipeffertive forleprvertingdip ib ithe torrespod BipehpdrperéEidess ova

Pharm Co. Ltctj ) .JP. 7304770 (Kanebo Ltd.); and Bird et al J. Med Chem

vol .. 37, pp Ahe preamﬁine@ntﬂonumoamdesaa methodforvikidizings of M
" i~nhi bi .t g hgumatm d arthrltls (Mul.lins, D. E, et al.; Biochim
" Bi ophys® cfm&"@ﬂa%@ ¥ 839 ont 321?941)8 o:aggeg(ﬂre{rﬁby to vremmrsespor@nget _
—al o, Drugs f .t he Future -508); the netastasis of. tunor cells
- (ibid. Br oaﬁ’ﬁ‘lﬁ” ’th t(aéﬁ‘ggﬁ) ejl an .Patent - Appli cation 276,436 =
~ (publi shed Cancer Res. 3307-3312" (1988): and
- various ul c%?géli‘owgﬂﬁﬁ Wﬁﬁé ons of tissue. For. exanple;, . .
~ul cerative co t h of .al kali -
‘burns or  as aq‘riigts msfmétlf%?#b cﬁ]ﬂ%ﬂﬂ% eu @%&& ec&tfagﬁg%’i I'&é‘!ﬁtts’hanoeba

~ Herpes si ”Fﬁﬁédadiﬂtﬂéﬁﬁﬂaﬂhﬁleﬂtrd[f%ev?ergthé Seseé%%t}\%fgﬁsﬁﬁfé%?ﬁe ‘&fse(o pdi tions

:characterized by undesired netall opr I'nc perro ont al

~di seas#). emompmd/aa Bl dfeapt | P Ct.
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- condi tions, “attenpts _have been made to prepare inhil |tors to these.

-enzymes. A inyeptionds Chacwmﬂmeﬂlbmondmgmwhmeby alpms dontairﬁhgr e
Exanpl es ‘i nclude U.S. Patent No. 5,183,900, issued February 2. 1993. to
. Gal'ardy; U.0¥ygeatiadhe MSBKCQQ%aBQmem&atMMrQBadMand Handa,

~al.; U S Pat ent..No.,. 4,771, 0 |ssued Septerrber 13 1988 to Wol ani n, et
al . SONYRTLRE i) ?leﬁtl'Yﬁ]s’ %0 Di ckens, et al.

:_fE?LSSﬁﬁ%ﬁF%?f‘f;P@%mbM’f @@emmmm, 200 by
Ba/17ac0, ?ﬁb i eég%ﬁf?%sﬁtﬁﬂﬁ%?wiw Ribopiniiide parathitiming
E?t :Int Pub éeﬁaﬁd;S)l‘r}’hough a varl e?ﬁﬁgﬁyﬁﬁﬂ %ﬂ? x?}%.ﬁ?;i %gg%&%ﬁéggygﬁs ere'

'S a cont i pieférabbeexARplePelie sthiting mgs'éﬂﬂlﬂehm@m U RS U

in-treating such diseases.. It would bé advantageous 'to inh ese

et .al | opr otiselneienas ete. aBtpeaffdh havieg be@ndar Tasbon;YPetitble! Boba ey, e,
“metal |l oprotease activity. Though a variety of 'inhi 'bi tors have been :

pr epar%bl taseoleﬁnscyclopentmm, ngclohexlaﬂe;retp.oﬁscyclopaﬁfﬁnpand@amené]hl bi tors .
o 3 cymene ete. as arylalkyl hydrocarbon | '

The compound represented by the fo]lowmg general formula (I) may be
“ cited as an example of the aryla]kyl hydrocarbon |
Compound of the general formula (I)
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‘useful " in treatlng such dlseases. - L |
. OBJECTS OF THE | NVENTI'ON-. S It isoan object of the |nvent|on to

“provide potent inhi bitors of metallo'proteases o 1t is-a further
obj ect ‘of the invention to provide phar euti cal. corrp03| tions conprisi ng
such inhibitors. - - -1t iis also an object. of thelnventlonto '

. provide a-nmethod of treatnent for netall oprot ease rel ated "nmal adi es.

,’SUMVARY OF THE INVENTION = The i nvention provi des conpounds which

are- useful as iphibitgrs of matrix rretalloproteases ‘and which are .
. effective in trled&ing|conditions characterized by excess activity of these .
~enzynmes.. I n parfijcul aj. the present invention reI ates to a. corrpound haV| ng

~a structure th [t o FOIhuIa (1)

'REPLACEMENT SHHER S . Lerr] |
~wherein:. : er k.ls_hydrogen, aIkyI aryl -al kyl , heterocycle al kyl .
al koxy- aIkyI, aryl al koxy-al kyl, or . - alkylthloalkyl '_ R[err]
. i-s" hydrogen;: al kyl , aryl al kyl , heterocycle aIkyI alkoxy aIkyI

~aryl-al koxy(@Hexhin P st arid fo¥'H géﬂﬁsl the alléagl 0 k?}‘fﬂl %’hmltkyl

cycl oal kyl-,” car bocyc |c or ‘heteroc aryl. yal or'_'
am noal kyl- saanslor different H‘cﬁhrdachsothéf t21E’§f>éﬁidsc?f09ra Wﬁhﬁrﬂﬁﬂfﬂer‘of 4't4 8; i
-optical . i-soner, diastereorer or .enantiomer. thereof
~ phar maceut Amsﬂapdscfonﬂlahrmaﬂcthydlbcﬂbﬂw@fdﬂwMeex &hliﬂ%)/ ami de, ‘ester
acyl oxyam de, ~or imde thereof. Preferred R err] include phenyl and.

substi tut ed- pImﬂye gerersl dormuls (ibsituslnrefarable fivat 5t ledsteither b Ptéed Q is

-at t achnment or opposite to Itaﬁ if R4 is phenyl, then at the 2° and/or 4
.'p03|t|ons) o groupp leepeci ubn‘ef blesthatdlothmﬂthlem aré hlkyl gropsy,

. nirtro, cya and hallke Preferred R[erri_I are- al kyl . .rmre(greferably
Cherr]- C[e ‘#ut}'l eamethyl emm[@rpqefena@ aelthalafqremenieone abryigrpupl or

.are Hor alkyl. arylalkyl, nore

oot chanty Bahg eSS oo hhyfig et hpa g o dved Bom
_Th'ese_'corrp?,g émpav§) tgﬂ abi I | tﬁ Cl». hlébl c"%@ q3st 0 r’rﬁ1 1 an mat rix.
~netallopro A90h al. PHeRy: é# %‘HQ g M’f@iﬁ’f? Ris directed
to phqq)mac ﬁ%&@d:bﬁﬁ@%ﬁbtdﬂﬂﬁ LR tll'a@gs Elgfived from benzene or | '

' naphthalene may be clted as examples of the aromatic hydrocarbon group.

Therefore m the present mventlon preferable examples of the arylalkyl
| hydrocarbon mclude,but not hmlted to dnsopropylbenzenes such as cumene,
- cymene, m-dusopropylbenzene andp d1-1sopropyl benzene _
. 15 . ;trusopropylbenzenes such as 1,3, 5- tn-lsopropylbenzene ethylbenzene sec-
" .butylbenzene, sec-butylethylbenzene, 1sopropylnaphthalenes, _ |
B .dnsopropylnaphthalene such as 2, 6 dnsopropyl naphthalene 1sopropy1
o d1phenyls, dnsopropylb1phenyls such as 4 4’- dusopropylb1phenyl and |
| m1xtures of not less than two of these Cumen is most preferable '
200 - The compound of the present mventlon that can capture radlcals refers to
: 'a compound havmg the ab1hty to capture radrcals and it does not matter _'
- | whether the compound itself possesses such ablhty or such ability is g1ven to' |

the compound under reactlon cond1t10ns



‘conpounds of Formuld (1), -and to uses for the manufacture of medicanents

- for treatment of various diseases characterized by nmatrix metal |-oprotease.

activi ty wusing t hese corrpounds or the phar maceutical conpositions

~containing them - - ‘Matrix netall oproteases active at a particul arI y
“undesired l.ocation (€. g an organ-or ce?tal n types-of cells) can be
target ed by conj ugatl the conpounds of the invention to a targeti ng

I'i. gand speci fExamplesco poundef thepresent invention that cam icopiyreor -

fragment thereof or_a receptor |igand. Conjugation_ nethods_ are known in the
art. - . radicals inelude ragicals of oxygen, wwn,d)hn&ph@ms dudfur, gathonsan |

whi ch 't ake" g vanta e.of the u roperties hese conpounds. Thus, in
_anot her as 8thﬁ¢emn raé’t'fm% epg Ia aib H%a"&OIF%Y%lna (1)

e e %h@x'epmm&' GRePATRROR T thE Presesy ISAoMER s%ﬂeﬁhﬁ%%%ﬁ%e@% Wlew?
I h h d : yeund I ' '
(1) “CoR ugareRtaRe Ptsﬁvh”%iﬁ‘ttr%@wmh%%%qmtﬁtﬁhvirﬁﬁ??“” Spflcafe ™ casi
one .r_'re'tri X ﬁ%ﬁ%&’éﬁ‘fﬁaﬁ?‘ﬁh HQth I%I an ‘be used to detect the presence of

relatively eve r X oprot ease in vivo or in VI tro cell’
culture. " Tn the foadfidht fQfkidizie BYURGAHEAn By & h8\¢bAtdiing &
conj ugat-ed to car rflbers vvh(? per e use % %ese corrpounds 'n

- immuni zat | GhBﬁQWo‘adcﬁs Qf@ﬂﬁhﬁe@”tlﬂ)ﬂﬁ! &dsesofabiel dxahple dflenor eact i ve
- wi th the conpoundsS of the invention. Typical conjugation nethods are known

in the artquiddationtofietdiese, ﬁmetm@m?lcdrbmnlhacetophenm andd in
. noni torl ng the dosage of the inhibitors.

~3a - - dicumylpérexiddimay be cited amemﬁxplnes o:ﬁ'slmlsbgc-pnddm:secf[t isqer eis

;prOV|ded a: pharnaceutlcal -~ conposi tion conprising a safe and
effective preswmedthat thenecanecalky sesuch) asmieamyl radicak apdar naceut | cal ly

.acceptabl e carri ccording to the |nvent|gn ina th

aspect t hegwmene gvémmaxwedwalebé dadical, etc. pgesent I{rﬂye%? the .
- manuf acture of i.canent f eat ment. or prevepntion of. a di sease .
T Sedtioa b Shonunatin the Hraemt Bl eltio fietbeoniound G ect
Accor di ng ta)nhaﬁtur'evrea%ca(lg a'c't's on tﬁ%éé Padgicgfscitn storh% %espsec% B ds use of a

| 15 '_ . capturmg the radicals mducmg the reactton of the formatlon of such by-

products and consequently the select1v1ty of the hydroperox1de correspondlng
. “to the raw mater1al hydrocarbon is 1mproved _
| In selectmg the compound that can capture rad1cals in the present
. mvent:ton itis pos51ble to use the difference in the SOMO (single. occupled
- .20 | . _molecular.orblt) .energy level _(A £ _(S_OMO)) between the rad1ca1_ of or denved '.
from said compou'n.d' that can capture .ra_dicals, and the radicals to be _
.'captured " ‘The SOMO energy le'\'r'el.is calculated by the method as described )
| below It is desirable to select such compound capable of capturmg rad1ca1s -
| ) that the dlﬂ'erence in the SOMO energy level Ace (SOMO), is normally 0to
25 10eV preferably 0 to 4eV more preferably 0 to 1eV. -
| For example, itis des1rable to select such compound capable of capturing |

' radlcals in the present mventuon that 1ts relat10nsh1p w1th the radical .



conpound of Fornula (1) for the preventlon or treatnent of a dlsorder _
~nodul at ed by 10 netalloproteases wherein the di'sorder i s chosen fromthe
group-conprisi.ng, arthritis, ‘cancer, cardlovascular dlsorders skin

. disorders ocul ar ‘di sorders, | nf | ammat i on and gum - di sease:

According to the invention in a fifth as%ect there is provided use.of a .
'-corrpound .- of _Formula (1) for _the manufacture of a_nedicament for -
prevent i ngfermsulabdbelay) sprrespongdingsicthe bydrocarben &Mbg@mdlﬂgdﬂﬁ B8 group
~conprising,joint replacenments and dental - "~ ‘prosthesi s.

~ Accor di'ng X8O i nvention in a sixth aspect there is prow ded use. of a

| figﬁ?ﬁgﬁt of treati ng B GGMOE I'5 (SR Ct“%:@l\fmle Cta%\d&rng to
| Eoﬁpéﬂﬁﬁ”é"r* Bt RO SR BRSO BRIl B Bl Bporpdac i ng

guC'SI';: ‘d' B3/ 1ééilglof ghﬁﬁﬁdﬁg‘l‘hdf&ldlgi‘tﬁe radical for%%d) HAREtn, and ¢ b (SOlX[O)

E stands for the SOMO energy level of the radical correspondmg to the
hydrocarbon to be o:nd1zed

. ::(wherei.n P' and Q, standing:for:hydrogen or ‘the'a]kyl group, may be the
o 10 - same or dlﬂ'erent from each other; x stands for a whole number of 1t03; and
| : 'Ar stands for the aromatic hydrocarbon group of the x value ) | |
€ (SOMO) Calculatlon Method: _
- The structural calculatmn ofa radlcal is made by a sem1emp1nca1
'molecular orb1t method (MNDO-PM3 method MOPAC program) to calculate '
15 ¢(SOMO). "
o The £ (SOMO) of those whlch are not a radlcal is deternnned by the
: _structural calculatlon of the correspondmg radlcal : _ .
As the aforementroned A € (SOMO) becomes lower the hydrocarbon . -
_ a -'radical is easier to capture The A (SOMO) is normally in the range of 0 |
20 : 'to 10eV preferably 0'to 4eV, more preferably 0 to 1leV.
| The use of a compound havmg a proper value of Ae (SOMO) has the |
charactenstm that in companson W1th the case of addmg no such compound, |

o the selectn_nt_y goes up ‘over the selectivity of hydroperoxrde in other re_acuon



'DETAI LED DESCRI PTION - The corrpounds of the present i nvention are.
~inhibitors of mammalian matri X met al | opr ot eases. - Preferably, the

) _. corrpounds are those of Fornula (1) or a phar maceuti cal I'y-accept abl e sal t,
-or .-~ bi.ohydr ol yzabl'e al koxyami de, acyl oxyanide, or imide t her eof

- Definitions and Usage of Terns:  The fo Iovvr ng is a Irs_t of. defrnrtrons
for terms used herein. - "Acyl" or ."carbonyl" is described as-a
radi cal whatthe saing ltatefoﬁlanmtnh&ammanlecanse ofthis hthér wse/of such eompotndy| i ¢

~acid (i.e;, RC(=0-). Preferred acyl groups include (for -exanple)" -

- acetyl , foembleSMpqwrhoo@Ibe converted at hrglysd;egxmwtwardako highi cal havi ng
an acyl -substituent (i.e., -0-acyl);. f or exanple, -0~ C(=0-alkyl. _
™Al koxyacy¢onges Eﬂfl%yl radl cal ( C—O) ) having an al koxy substituent

~(i.e., -OGR, for a . Thi's radic can be referred
to as an est &Xygen raécg?and\@w ahaémmﬁ PRV EERN 13

' substl

TALRengl - pEstei masﬁt%werp%ﬁswm@a of Jhe stamslouh dc%atﬁapacap&aré'

- ‘having 2 t ‘#ig carbon atons; preferably from2 to .10 carbon atons; nore -
. preferably 3 ?r]isz to 8; except where i ndi cated. Al kenyl substrtuents have

B eyl 48 B86 BigedtPiEaforthe nitiE ke, (BB oihenld V'
hydrocar boHy‘iHé'g@néfél'ﬁi‘hnﬂﬁ‘(Iﬁg 2 to 15 carbon atons; preferably from?2

~to 10 carhbon atonms; nore preferably from2 to 8; except where |nd|cated.

- The .chain has at. Ieast one carbon-carbon triple bond. , Al koxy" is.

-"an oxygen.radi cal havi ng a hydrocarbon- chain substituent. where the - .
hydrocar bon- chain is gh alkyl or alkenyl -(i.e., -0-al kyl or -0-al kenyl).

- Preferred al kgx roug i ncl ude (for exarrpl e) nethoxy, ethoxy, propoxy:
and al |yl oxy. c(%')" " AKkpxyal kyl " is dn-unsubsti tut ed -or substituted -
al kyl noiety subsBituted with an al koxy . noiety (i.e., -al kyl -© al kyl ).

‘Preferred is where the al kyl has 1 to 6 carbon at ons (rrore preferably |
t'o 3 carbon at ons), and the al kyoxy has | to 6 carbon atomns (nore

pr ef edfibl y(whexein Z stames for aitegyn, sulfur or phosphoyug; X'stands £ox,ABHbst i t ut ed

~or. 'substituted.saturagted hydr carbo a| n havij 1to rbon -
at oms; pr e?‘ébsibq q rﬁTQ“PgaE I’c aﬂo‘i‘é‘“ﬁ% ﬁier%/saﬁ%@nas &cept
wher e i ndi Pr eferred al ou | ncI ude for e substi t uted
or unsubstY T FOmPPHp t'%tefgoa e GBS PR e -
As referre referstoaccllc
geﬁ&ar%ﬁhﬂl i B ¥ et %stéﬂrsra&hﬁcycqel . velic

-moi ety sha rng a car on aho noiety may be

: (I::’?J[I'/b nggll '12 As tl?é Qﬁﬁﬁlﬁiti(fndlrgrﬂﬁb% of tlfé Efeﬁéfﬂ%rmula (ffP th%l iﬁﬂﬁ%g can
15 be cited:
| .X Whlch may be the same or d1ﬂ'erent from each other, may be hydrogen
o atom halogen atom hydrocarbon group, heterocychc compound res1due,
) _oxygen-contalmng group, mtrogen-contammg group, boron-conta:lmng group,
' su]fur-contammg group, phosphorus-contmmng group or sﬂlcon-contammg
o 20 : 'group, or a rmg formed by not less than two of these bemg connected to each
o other. B | o |
| As halogen' atom ﬂuorine 'ch'lorine,: bromine and jodine.
Speclﬁc examples of the hydrocarbon group mclude stra1ght-cham or
_ _branched a]kyl groups havmg 1 to 30, preferably 1to 20, carbon atoms, such



.,'heteroatons i ncl'uded in the backbone of the heterocycllc splrocycle |ncludef
- oxygen, nitrogen and sul fur.- The spiro cycles may be unsubstittited or.

substituted.” Preferred substituents include.oxo, hydroxy, alkyl,

cycl oal kyl, aryl al kyI al koxy, ami no, heter oal kin ,- aryl oxy, fused ri ngs

- (e.g., benzot hi ol e, cycl- oal kyl , heter'ocy?:l oal kyl , benzi m di zol es, _

: pyrldylthl ole; etc., which may also be substituted) and the like. -In -
‘addition; aslmdthyhr&thyhm-pi'opyielsmptrepyicyxebuty&;aysobnt;slube&-bﬂtsdetbnﬁbuﬂal,ence .
~al | ows.’ Preferred spirocyclic ring sizes include 3-7 nmenbered rings. =
A'kyl ene raeepentyband nrheyyl; sbmggs-lchamar pamhadﬁl&snybgmuwhmmgzsvher
_thanarad cal . Bmtero al kyl is lik vmsedflnda .a (diradical) .
‘al'kyl ene h |Df’§f§‘ &@a@‘brﬁair °¥ta§°@ﬁaﬁ as vinyl, W"MFPH@ »S an

 Sher { derfigtha ‘é?n%wﬁ"«??aﬂcﬂwim ”eéh%%g%ﬁ é By A

?I Rl?t le?p%r}%eqtpf'&?—%ﬁ]#)étﬁ Man l 2 Wﬂ}q %a%ﬁ?edrlé%‘?{"éﬁrh% ng an -

R i S e
or- may be ﬂmt@udﬁéd%yP%g%ﬁ%ﬁﬁﬂﬁaam% gatﬁ ategertiary”

am ne) al kyl "groups 'S an aro ar ocyc I-C ring

radi cal. Fh?&ﬁ{chﬁﬂo@"g)fbuﬂ hﬁ»ﬁﬁg 5&6'3@&:%9&1 aﬁéﬁfﬂ)élﬁ-h a®Bpdupentadivhyl, xy! v,

_currenyl ~napht hyl,- birphenyl -and fl uorenyl . Such groups may be substlfut ed
- ar: unsubsindentytdndfruorenylanﬂdi‘yﬁl'é!'bh s hawvirig 61t6)80, padferablyp6h6120; ut ed

with -an-aryl group. Preferred arylal kyl groups includé benzyl,

"phenyll@t hy¢arbanohﬂoh£s9)shphqsmhelﬁdphem3dunaphﬁgl bmhmlyi,t tetrpheﬂybr .
unsubsti tuted.: : "Arylal kyl am no" is. an amne radical substituted =

“with an arphenmhrglandmhgacenm benzyl) . Such groups nmay be substitut ed :

. or unsubstitut e& ani no" 'is an anine radical substitut ed W th
“an aryl groupiydrogen ammthaosamntgmﬁﬂob wamomamn mmebe

e oty A, P e B Bl
bstit b |
st hafbaenated hdrosrehit FEELS BRI 45 3 ”p”%mb@xai ﬁ%ﬁﬂrw&%d. cal.

ROt iR (BRGGNERL G plGruiholl g thoRRbR PO VC Xﬁl;' ’
Cpreferably 4 ;5%@2@59@%&%&%%&&%%%? pgraagyxg?gw Rbseiadd

atons, prefe rom7 to at ons C systens

~conpri se 4py oﬁher dﬂfcafbéi?@?&iﬁ'ﬁ’eh@ﬂﬁeﬁlﬁﬂﬁetolﬁmmﬁes df'suéhmenbered
‘rings. rbocycl e-al Kyl " i's an unsubstituted or substituted aIkyI

‘radi cal suw(&rdcutbah wrélp énclade Boglgrowp-substituted kgl gtdupsauich apecifi ed,
t he. car bocyclic ring is preferably an aryl or —cycloal kyl; nore preferably

~an aryl-. Pbe!iz:yrlramﬂ manyhcalkybgmupﬁlsubshmmdlalwl gmmmesuqh as pblghyﬂse-t hyI and.
phenyl gropyl . .
.79

propylphenyl t-butylphenyl, dlmethylphenyl and d1-t-buty1phenyl and
subst;tuted aryl_.gr_oups in which an aryl group is substituted by alkoxy .
group, aryl group or aiyloxy group. Moreover, the aforém_enﬁoned o
.hy'drocarbon groups may COntain -the he'teroc‘yclic cdmpouhd reSidue oxygeﬂé
"contammg group, mtrogen-contammg group, ‘boric acld-contammg group,
'_ 2 su]fur-contammg group, phosphoms-contammg group or s:hcon-contammg |
|  group mentioned below, | |

Out of them, especlally preferable hydrocarbon groups are partlcularly



WO 98/ 08853 I o I L .
PCT/ US97/ 14556 S A 6.
“"Car.bocycl e- het er oal kyI i s an unsubstituted or substituted heteroal kyl-
radi cal substituted with a carbocyclic ring. Unless otherw se specif.ied.

“the carbocyclic ring is preferably.an ar§l or cycl oal kyl ; nore preferably3”

- an aryl. -The heteroal kyl is preferably 2-oxa-propyl, 2-oxa-ethyl, 2-thia--
propyl . - or sgl ﬁcmilsyérbranched Ylgﬁi o Wdaviag 1 to 309ﬂréfé§dﬂl?t1| {01280 or -
Wi

.. Substituted al radi cal substitu a carboxy. ( O OH) noiety.

For - exanpl earbdﬂ{awmé sﬁ(ch@s(]xiethyl ethyl, n-prop3il cisbpydpylj 6-butyhtiselniisd,
carbocyclic ring radical. Preferred cycloal kyl groups include (for

ex anpl e) c;ett-bptﬂpyert-bl;wl Jaredpentyhand yxchak;d;( aryl groups having 6 to 30,
"Cycl oheteroal kyl" is a saturated heterocyclic ring. Preferred -

‘cycl ohet er prefeyablyr6 tp20, canhonom:o(nmrsuehasmlaanylpnppbtylnbiphemher adi nyI
_.plpera2|nyl t et rahydr of uryl_ and hydant oi nyl "Fused rings" are
rings Phat temhenybarhensbay egétaméhr@qml,tm svhslytlandr@yl geoupsBavingns.

Bont o ot 90Tk atdinens Sudh 56 ARl st o \oay i havins L0, e,
e T R it R

_ 'cycl ohet er k ) h teroaryl. .Preferred heterocycl e
-al kyl 'i.nc'l éfgl"@&a&?{)%gﬁ%# ‘Hrn ng preferred het er oar yl appended to
' '-t hem :More | ieke. '

' " Het er ocycl elﬁ*%ﬁl?) fgﬁf]ﬁ! |‘tét%g‘r)1 unsu s |tu gé%r sg%éllld?l%tg%l %gtogr oaI kyI

- radical Suhﬁrbgéﬁ-%ﬁnmrhlh ?hﬁhﬂﬁ)éﬁbh%srpﬁﬂoleTP?n*iﬁﬁérﬁﬂﬁhﬂﬁler ing is

_preferably an aryl or cyc oheteroal ky); nore preterably ""an aryl

" Het er.oat oghindlirfe 8hdl teiGeine; VXykuh- c@htﬂhiﬂ@ﬁoﬂ&ﬁﬁhd@fsﬂdhsamaﬁlahdlg one Or
m)re “het eroat ons may contain different .heteroatons.

~"Heter 0al kpgyarie; lmsniuesrd'tduﬂfuﬁ-mdmngmhmoundmmhmthmpheﬂepwn
radical  havi ng 3 to 8 nmenbers conprising carbon atons and one or two

het er oat orrgromhamw:hme lmtermgﬁc oompoundaesidueafortheronilistitbbed by -

" Heteroal kyl" i s an.unsubstituted Qr substituted saturated chaipn radical
‘having 2 t subshhﬂnmalsgr@epp rsughray ther alkyl gromm andalboxy grounbaving1 dat ons.
_-'-'Het'.ergcycl IS anﬁ stit uted or substituted, 'saturated, o
unsat dPat eéooli’r 2 Jct°2 GHTR R AL s-corrprl sed .of car bon at ons and one or

e el O B Bl e L SRR ot B0 B BRI RO, S
concai i Reftody ghote"bSAR grallh 4 Bnko lodeBofP ERUy, cRAbHEE!grbup) "0°
orovel o o8 @f&%‘f@redﬁﬁe‘?‘e?@gﬁ 3#%’3%“‘?’@%’&’*‘??%?%5%?2) |

t hi: erryl fur YExaﬂ!plés)oﬂ’the ﬂk’b‘x? gi'ﬁhp, Ot SEtHBSk; mclude the alkoxy group
20 'havmg 1to 30 carbon atoms spemﬂcally, methoxy, ethoxy, n-propoxy, -

' 1sopropoxy, -butoxy, 1sobutoxy and tert-butoxy Examples of the aryloxy
l. _"group mclude the aryloxy group havmg 6 to 30 carbon atoms, spemﬁcally,
: _phenoxy, 2,6- drmethylphenoxy and 2,4,6 tnmethylphenoxy Examples of the |
: ester group mclude the ester group havmg 1to 30 carbon atoms, spec]ﬁcally,
o 25 . acetyloxy, benzoyloxy, methoxycarbonyl phenoxycarbonyl and p chloro- :
o phenoxycarbonyl Examples of the acyl group mclude the acyl group havmg
1to 30 carbon atoms, speclﬁca]ly, the formyl group, acetyl group, benzoyl '



t h"i".a'z'o-l yl ., pyrinidi nyI qui noI [ nyI and tetrazol yI benzo th| azoI yl,

benzofuryl, ‘indolyl and the .like.  Such groups nay be subst | tut ed or .
unsubstituted. WO 98/ 08853 e _ -
PCT/ U897/ 1455 S - L o 7
- "Hal 0", - "hal ogen", or "halide" -i's a.chl ofo, brono, fi uoro or iodo atom -
radi caI Br onp, chI or.o and fluoro are preferred hal i des. . - Al so,

- as ref err egrdup, pecllonobenzoyb geotip andporethorybenzay) greup.., "1 over” al kyl)
i's..a hydrocarbon chain conprised of 1 to 6, preferably froml to 4, carbon

atoms. ~ Examplesrofitheoudgrogen- ¢qntauua|gtabup inglude the amine EBMR, sal t
formed at any acidic -(e,g., carbox 3&1 oy ‘an anigni.c salt formed at
‘any. basi ¢ {reump groug, el myp,mnie drg ya%azono sxgup, as

described in Wrld Patent Publication 87/05297, Johnston et aI %%bl i shed
Sept enber W0 STORE, PALHRSG GROUR, £YABY TR ISATATOFEAUD) €S WPoni ¢

- sal ts jncl ude,} he al kalj. rTet al sal such 'a sadi ym an and
~al kal'i lﬁe camiding group, 4i aﬁ’é{’é’f? %‘Gn arer ﬁﬂf’?&%&%%

- salts. Pr efglrtr ed an| oni ¢ sal ts i ncI ude the. hal i des (such as chloride -
"salts). " Bi ohydrol yzable al koxyam de" .and " Bi ohydrol yzabl e

' | d Il :
.?ﬁtye?fxéﬁ? e TR he o BHILDAR O ighd) RS e WiATRAAI 2|V
readily copy rﬁed tb %ov%?\faoﬁxatand@.u Bﬁ&nﬂbaﬂ Vi SthiyTghiree! tutns-lmbﬂmaﬁhﬁoan

active hydroxa bi ohydrol yzabl e hydroxy inmde" is an )

imde of. aaﬁ&rdiyhénﬂalnﬁﬁfm%ple&tof%@imiﬁb grotp éhéleide t}hetllmihh%'roup
nmetal | oprotease inhibitory activity-of these conpounds, or that is readily-

converped- havitig'® tb\30ecdrboRatoms, specifieallypineshylimino t ethylimisoan active
~Formula (1) conpound.: ‘Such hydroxy imdes include those that do not

i nterfere propylitinditnitybintialo 2md p enylinfitohcExamples of the anidpewoup.

A bi ohydrol yzabl e ester" refers to an ester. of -a Fornul a q]i’ﬁconpound t hat
~ does not mnludeaheamdq»gnwprlwango\otm%sgrqutqmem%ﬁq sty of these |

conpounds or that_is_readjly convened y|e an

For mul a (1pce@npudndN-me ylace %«H“* ﬁ%ﬂ@dnb@ N
conbi nat i-on a sol ut hydroxa a sol v e.

vater). gn.yl HFR#IQI% 9‘1 Qﬁgﬁeﬂ)@‘m ptoamsg; M %Pr‘l?’ p. 650
(1953)15 Phar rraceual cal g}/ acce(g%abl e. sol vents used accprdl ng to this -

I nvention F“ﬁ%‘i not interfere wth the biol ogical actlw.ty

of the hydrox gﬁa lnﬁﬁf&(f _
NN- di net hyI fo@ﬁrr%mpg%é g%llfeo?%er S novvn rrre ﬁg lhe%& ne d1el %m‘elp’skl 11 ed
arti'san). - poranetolyl group and d1boranyl group =

Examples of the srﬂfur-contammg group mclude the mercapto group,
‘ : thicester group, d1th10ester group, a]kylthlo group, aryltluo group, thloacyl o
20 group, thioether group, thmcyanate group, 1socyanate group, su]fonester |
| 'group, sulfonam1de group, thmcarboxyl group, dltluocarboxyl group, sulfo -
- group, sulfonyl group, su]ﬂnyl group and sulphenyl group o
Examples of the t]noester group, out of these, mclude the throester group
_ - havmg 1t0 30 carbon atoms, speclﬁca]ly, acetylthlo, benzoyltluo,
" 25 methylthmcarbonyl and phenylthm-carbonyl Examples of the alkylthm
| group mclude the alkylthio group havmg 1 to 30 carbon atoms, spemﬁca]ly, S
methylthm and ethyltlno Examples of_ the sulfonam1de group mclude the -



QOtrcaI i soner", “stereoi soner", "diastereoner' as referred to. herer n have
t he st andar d. art -recogni zed rreanl ngs (., Haw evs Condensed Cheni cal
- Dictionary, 11t h- Ed. ). - The ill ust ration of specific pr ot ect ed
- for.ms -and ot her derivatives of the For rruI a (1) conpounds is not intended

to be lLimti ng. The. ‘application of otherifiseful protecting groups sa'It‘
- forms, etc. iswithinthe ability of the skilled artisan. . As -

- defi ned absuh‘omm&sgquhhemgomwbnmmr specifically} hensel ves be . .
substituted. - Such substitution nmay be w th one or nore substituents. Such:
. substit uenphenyisulibaatmdeel‘ﬂ-mtthyjlsulfonamlﬂarmdrNam@thyl-ndolu%st ituent -
-Constants for Correl ation Anal ysrs in.Chem stry ‘and_ Bi ol ogy.  (1979), o

i ncor por at ewlfmaméder eBsamplesphthe mrydthiogreupupciude the ary ﬂepmeupf or. .
exanpl e) - 98/ 08853
'PCT/ US97/ 1 asreg 6 to 39z on atameoﬁgeclﬁydlx»&;herwlbhlonmqtbylehﬁm'éthlarﬁ%ar kyl

G BoeBhoxgap rldiyhl tm gl o thg i fonester FroupBaRAe aﬁr%e\@?%%mar Kyl

- : di I lid
Kyaony PgPot By nd PURA oo AR BRIy ShBl bk RRe okl ViR .
* used herei mmr %Wéﬂs‘}l)gom V\% rotease” neans any rret al -cont ai ni ng

.enzynme fou I'n rrarma | our ces i s capabl e of catal yzing the

breakdown of maldy glb‘é'bf&"e'ﬁﬁds%h‘b Q—rcﬂﬁt-’éiﬂiﬂf élﬁ’oungdé?!lééia'h'oﬁpﬁf@

condrtrons Appropriate assay conditions can r-exanple, in u S.

Pat . é:&r(’;ﬁ obyIcgroup! mhesphsﬁlmmmaﬁb ton, et al.
B| ochem

Anal 979 99 340- 345, use of synt hetic su strate is described
by V‘éllogarterExdinplﬁofdihe,SJch-heﬁtﬁnhm grovsidcude the8ilyl geduy, kiloxy 1187
‘Any- st andard net hod for anal yzi ng the breakdown of these structural
proteins cgmumfhyuimcsﬂmﬂambstﬁmled syl geoup, hythommmmm s;lrmy;
referred to herein are aI I zi nc- contar ni ngl proteases which are - sr mlar in

l- structure gmun,cape stlybririmpthylsilyb ethylsilyl, =
R st L A ttiay Ca”‘ﬂ%? C°§@%§bm§r§qﬂﬁwﬁ' hs&?@ér}ﬁdescr.bea |

TR i nople %ﬂ?@r&merﬁﬁw@ ba&xﬁwfiﬁ&@%e%fp SR i cne
oo s - Enlt ¥ 4hest, SRR B bl AHG 0K %ﬁ”&rsﬁﬁv ‘nthe
- Summary  of aié%ﬁyisrm "tk iy 512 BB RSP i e RGN arel o1 Ude
| 'preferable Especla]ly, tnmethylsﬂyl triethylsilyl, tnphenyls:lyl and

- 'd1methylphenyls11yl are preferable Spemﬁc examples of the hydrocarbon- i
.. substituted siloxy group include tnmethylsﬂoxy _ -
20 _ Examples of the general formula (II) mclude but are not hm1ted to, the

2 _ followmg, for example



'{err] wherein: - ' Rierr] |s'hydrogen,'alkyr,-aryIFafkyL
heterocycl e-al kyl, alkoxy al kyl ; arylalkoxy:alkyl, or

- ~al kyl't hi oal kyl ; : . R[err] is hydrOgen,.aIkyI, aryl aIkyI
“heterocycl e- aIkyI alkoxy al kyl,” aryl al'koxy- al kyl,
‘al'kyl thi.oal kyl; . R[err] is al kyll cycloalkyl. carbocycllc or .
- heterocyclic aryl, hydroxyalkyl al koxyal kyl , or - o anlnoalkyl and
Rerr] is carbocycllc or heterocycllc aryl; an optlcal i soner,

di astereoner or enantiomer thereof, or a phar maceut i cal |¢{F e}c ept abl e salt
Hi'd

or blohydrolé;able alkoxyanlde ester ‘acyl oxyam de, . tEgreof_”
Conpound . Prefy atlprtBu ' lBlMD,QB/ 08853 FaC\N/CFa FSC7L " :
9 _
pul.a (1) can e pr epariyd uslng LFgari ety of

'PCT/ US97/ 14556 -_
The hydroxam c C ounds of F({%

~ ‘procedures. . -General schenes ihcl ude the folT owi ng.. (Repre@eéntative

“exanpl es are descri bed for makl ng speC| fic conpounds hereinbel ow);

fLerr] S Xis prserabl y al koxy, hydxy(
| | | 0 o
_Ph\N/ Ph tBu\ KOQS\N /SoaK Koaso\ /0303K _
o- . ('). o- ' o=
.tBU'\s/tBu NG / o -Fac\s/CFa:._. o Ph\/Ph '
B LBy nBu\|/nBu | Fac l _CFR Ph ] _Ph
os . oe oe o

In the geﬁéral fblfmtil?; an, a cbm_p_oﬁnd répresentéd_by the following -
general formula (IIT) may be cited as an example of nii;i'o:c'_ide rédical._

Hai"/i\ | am)
R! ‘N F{:-’Ré'.

(wh'er'ein- m standé for a whole .niimber of 0 to 3; and -D---'_é\nd -D’- stand_ -é_a'(_:h



The corrpounds of Forrrul a (1) are easil y prepared from corrpounds of - forrrul a
~ (A).R2 anino aci'ds, R2 2-halo esters and the like. For- conpound A, Y'is
preferably am no and is reacted with conpound B when .Y is halo or a

“sui tabl e | eaving. group. .For- corrpound A, with Y as halo, the skilled =
artisan will inmediately recognize that d@’rpound B has Y as anmni.no. V\here-
Rerr] and Rlerr] do not forma: srngle chain, the Rerr] noiety (B)-

_ _| nt roduced sepam@pfmentronal met hods. For exarrpl e, where a 2-halo ester .
is used, an Rerr] prinmary. anino conpound under .basic condi tions displaces
“‘the halrde or if an amino acid- is used it can be treated wi'th an Rlerr] '
carbonyl comppung ‘such as an alyehyde and- t hen the’ oxy.noi ety. can be
‘reduced by cohNyghtional means tjo produce C. . Wien the conmpounds of forrrul a -
A can be  der iAd~ fTodTkn®wn —almo aci ds,’ i ncl udi ng the 20 commonly - .
‘occurring < amnb acids, therr derrvatrves (e.g., sarcosine hydroxy

~ proline 2-ani 1;C. prprcolrc acid and the |like), or any such d
anmino aci g% ]Ql\gp;k?y & ansWestand ¢qc1aseparab¢le for bydreger oom Si gma.

(St. Lo Al drich | waukee, t hose that -are not ‘easil

a1l oS ﬁmﬁenaﬂg!'empam SRS R SloRES selpetat om amhﬂw&eﬂods /
“k t dvant ke d .
ko 1 S, opvgen,pipradin, sithln, Fhgtp Eﬁa?s, P R halSe s s ol o

_.acids are ovvn et hod see f.or exarrple
Mar ch, -'Advglrig%@l ganr%l%&&le%%ﬁ 5@%&%%{-&5 ogen al Ong l' .

Rlerr] R['er 'doB andard rret hodoI ogi es. For exarrpl e', .
- PClferr] ‘may %B&F@yla elajﬁan ?ed to form RPCL[ err] or R3RPCI then

treated with phg hﬁb&nﬁd‘ﬁbﬁapgﬁﬁipin ﬂfe Qidval ?&ﬁﬁﬁlﬂﬂp%ﬁ%e the same-

Alternativel y, where Rlerr] and R[err] orm a ring,
 XC( O CHR] egrdipriasiciledcasnan exanssle dfehe %&bbﬁﬂuuwﬂpgroﬁpaxqﬁrtﬁecond' tion to
formXC(O)CHRZNA(R[err] Rl err])POCI which then closes fo form WO
98/ 08993 ' aforementioned general formula (II) Preferable examples of the hydro en
"PCT/-US97/ 14556 % _
[err] . - pPréhe rsabsi,‘lt‘(lﬁpnalr Qﬂupswfd;hprgaﬂwahﬁ)rmula)(ﬂlb Iaye brydrogen, alkyl
Where Rlerr] .is heterocyclic, methods for maki ng the phosphr nyl or =~
phosponyl mup,,agny\l (ggoup,eh@l@gen cyano group, amino group, isothiocyanic acid -

' group, -COORa (wherem Ra stands for hydrogen alkyl group and aryl
| group), (d1)alkylam1noa]kyl group, hydroxyl group, hydroxyalkyl group,
15 'alkoxy group, arylalkoxy group, -CONRbRc (wherem Rb and Rc are each | |
- _. separately hydrogen, alkyl group and aryl group), oxo group (= O), |
male1clm1de group, phosphonc acid group, -NH group or blvalent group
| The examples of the aforementmned mtroxlde radicals may mclude a
| _ compound having a structure in Wh1ch two or more structures of the general
o 2 | formula (III) are crosslinked through any of the groups of X1 X2, A B and W.
- | In the general formula (III), 1t is preferable that all of R1 R2, R3 and R4. h
_ are. groups selected from alkyl groups For example 2,2 6 6-
o - teraalkylplperldmoxy radlcal 4-hydroxy-2 2, 6 6- tetraalkyl p1per1dmyloxy
radlcal bis- (2 2,6,6- teraa]kyl p1per1dmoxyl)-sebacate or 2,2,5,5- teraalkyl
'_ 25 pyrrohdmoxy radrcal or the said compound substltuted by the -



are knomn in the art Preferred heterocycllc R4 radlcals |nclude 2 or 3
“thienyl, 2-or 3 furyl, 2, 3, or 4 pyridyl, pyrm dyl- and the |ike. :
- The (Rlerr]Rerr]) PO moi ety (D) is |ntroduced usi ng -st andar d phosphonanlde
chemistry such as .- treatnent of the amine with a.phosphoryl chloride in an
‘inert solvent and the |ike. ‘Typildal l'y the hydroxantc acid is

" elaborated in a final step by treatnent with hydroxyl am ne _using known

met hodol ogyaforementioned Beciep aimpbe aitedzs proferblé eompoufdse yi el d of
desired product. The skilled artisan will also .recognize the judicious

ch0| ce of reaBpecifie exauip]estofthandm]peundnﬁ‘tﬂzegeneiahform’ﬂlarm&nﬁﬁﬂﬁonent
- in .successful synthesis. While the determnation of optimal condi ti ons. _
etc. is robutgae not lmitedio, theifollawing: t hat to mmke a variety of conpounds

'~can be generated in a simlar fashion, usrng the guidance of the .schene

~above. - "~ The starting materials used in preparing-the conpounds of
the invention are known, .-made by 'known nethods, or are conmercially
avai l able as a starting naterral L - I't is recognized that the

skilled. artisan in the art of organlc chenlstry can readily carry out
,standard nanlpulatlons of organi c conpounds without further direction, that
it is'well within the scope and practice of the skilled artisan to '
fcarry ‘out- such. mani-pul ations. These include, but are not.linited to,.
‘reduction of carbonyl conpounds: t.o their corresponding al cohol's, :
“oxidations, acylations, aromatic substitutions, both electrophilic and -
nucl eophilic, etherifications, esterification and saponi fication and the
| i-ke. Exanpl es of ‘these nanrpulatrons are discussed in.standard texts such .
“as’ March, . Advanced Organic ‘Chenmistry' (Wley), Carey and Sundberg, Advanced
~Or.ganic . Chentstry (Vol. 2) and Keeting, Het erocyclic Chem stry (all 17 -

volunes) . The skilled artisan wl'l readily appreciate that certarnel_

_r'eactions ‘are best. carried out when other - functionality i's masked or ..
-~ protected in the nolecule, thus avoi di-ng any undesirabl e side reactions
and/or " increasing the yield of the reaction. Otten the skilled artisan
utilizes protecting groups to acconplish such increased yields or .to avoid.
t he undesired reactions. These reactions are found in the literature and. B
‘are ~also well within the scope of the'skilled artisan. Exanples of many. of
these mani pul ati-ons can be found for exanple in T. Geene, Protecting
Groups in Organic Synthesis. O course, am no aci ds used. as .starting
‘material's with reactive side chains are preferably blocked to prevent * :
“undesired 'side reactions. - .The conpounds of the invention may: have
one.or nore chiral centers. As.a result one may sel ectively prepare one
optical isomer, including diastereoner and enanti oner, over another, for
exanmpl e by chiral starting materials, catalysts or solvents, or may
prepare both stereoisoners or both optlcal o MO 98/08853 o

- PCT/ US97/ 14556 - = . 11
i soners, including drastereoners and enantroners at once (a racentc L
nixture) Srnce t he conpounds of L



the invention may exist as racem c m xtures, m xtures of optical isoners,

i ncludi ng di asterconers and enantioners, or stereoisoners may be separated
~using ‘known net hods, such as chiral salts, chiral chromatography and the
i ke. In addition, it is recognjged that one optical isoner,

i ncludi ng di astereonmer and enantioner, or stereoi soner may have favorable
properties over the other. Thus when disclosing and claimngWhe invention,
when one racemic mixture is dis sed, it is cl ﬂﬁ%y conkﬁgpl tqg that both
optical isonmers, including diastElfeoners and e oners,” Or Stereoisoners
substantially free of the other Jare discl osed d clained as [1. Methods
of use | | oprotea s) found e body o in part,
by breaking do extracel ful ar rix i i
proteins an i
i mportant rofe i M¥naintai ni

_ size, shape, {Structure“and ¥tability of
tissue in the bodys Inhibitors onetalloproteéﬁes are usefullign treating
di seases caused, at least in part, by breakdown of such-protefns. It is
known that MPs are intimately involved in tissue renodeling. As a result of
this activity they have been said to be active i@ nmany di sordeis i njol ving
ei ther the: br eakdown of ti s; including enerative di%eases, such
as arthritis, nuum%ple scler05| t he ik nmet ast asi s nobility
of tissues in th ody: ling of fibsues i ncl udiNg fibrotic
di sease, scarrir
present invent

whi ch are chs ed by un

pr ot eases. PFOr e the co R

destroy structurhl proteins (i.e.}Jthe proteins tfhat maintain t§ssue
stability and stQucture) interfep® in inter/inO%cellular sigdding,

i ncl uding those inplicated in cytokine up-regul ati on, and/or cyt oki ne

processi ng and/or inflamration, tissue degradation and ot her nal adi es
[ Mohl er KM et : Nature 37Q.(1994) 218-220 ring AJH, et_al

Nat ure 370 (199 555- 557 McCGeeh GM et al, ure 370 (1
558-5611, and/of{facilitate progkesses which are desired in thg subject
being treated exanpl e, € prycesses of ~sperm nat ur

or "a MP rel &

activity in the i ol ogi cal mani flestation of the @i sease or “di solkder; in the
bi ol ogi cal cachﬁe | eading to thkgedi sorder, or a@ ®a synptom of jhe

di sorder. This "involvenent" of the M includes; The unwant ed or

el evated MP activity as a "cause" of the disorder or biological

mani f est ati on. whet her the activity was el evated genetically, by
-infection. by autgl nity. trauma, @Honechani cal causes, lifestyle
[e.g. obesity] oD by sone other cduse; WQ 984088 ?
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The MP as part of the observable manifestation of the disease or disorder.
That is, the disease or di sorder is neasurable in terns of the
increased MP activity, or froma clinical standpoint, unwanted or

el evated MP | evel s indicate the disease.igWPs need not be the "hall mark" of
t he di sease or disorder; The unwanted or elevated MP activity is part
of the biochem cal or cellular cascade that results or relates to the
di sease or disorder. In this respect, inhibition of the MP activity
interrupts the cascade, argbaHthus cont r ol @NHae di sease. NH,

Advant ageously, many MPs are ndt distributedfevenly throughout the body.

Thus the distri on of S expressed i

specific to thoge ti e

met al | opr ot easgs ™Nppl ~cat Rthd bre 'ﬂ joints, is
not the sane as t dlstrlbuU«mtcﬁ net al |OPr ot eases foqu in other

ti ssues. Thus, though not essenti al cgrtain

di sorders preferably are treated w : 1 fic MPs
found in the affected tissues or [ a
conmpound whi ch dis a hi ghe jtion for a

MP found in the ints (e.g. : for treatnent
of disease foynd \here tha ' ifi
I n addi ti on; R i j in tissues
than others, Zandfthis ju I ci dig choice |dﬁ|b| or, M th¥the selectivity
descri bed above Br'ovi des for §5eC|fh treat medf of the d|§order di sease
or unwant ed condltlon For exanpl e Z¢ m@@unds of this invention vary in

en

their ability to peffethhate into t ral nerv stem Thugygonpounds
may be sel ected toce ef f eqing ﬁmﬁ%

s found ecifically
artisan in et d. App r ,aNe assay cQ
literature. 2 icxlly agsayQ are known or Kt onel ysin andbtollagenase
For exanple, U.Sd*Pat. No. 4. 723 587 references -t he procedure of Cawston,
et al, Anal Biochem (1979) 99: 340-345. The use of a synthetic substrate in
an assay is descri y Vélngﬁrﬂﬁh H, et al., Biochem Bi ophy Res Conm
(1984) 139:1184-11 1y standprd neth or analyzin br eakdown of

structural prot by MPs c/an. \of _cour Thefabi Ni+pCditwo
conpounds of i ti [ bi t 0 %Ease C™N1 OY,can.  of
course. be tegte he sayt f ound n & be erature, 4 variations
t her eof . Isolated{hetalloprotease enzynes can be used to confirmthe
inhibiting activity of the invention conpounds, or crude extracts which

contain the range of eannes capablge of tissue breakdown can be used.
As a result of the M i ?bltory ef f of the unds of the invention,

t he conmpounds of th vention are seful\in tfeating the follow ng
di sorders by vi of Pheir net rotease act The
conmpounds of [S | htion ar | so ful for fthe rophylactlc or acute
treatnment. Th R adm ni st ef ety y way iNed artisan in the
fields of medicingeor pharnacol ogy gnoul d desire. I§eis i mredi ately
apparent to the skilled artisan that preferred routes of adm nistration
wi || depend upon the disease state being treated, and the dosage form
chosen. Preferred routes for systemc adninistration i ncl ude

adm ni stration pe |1y or parenteral
t nCysHzy nCgHis
CHa COOH COOH
10
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.Hovvever the skilled artisan will- readi I y appreciate t he advant age of

- adm ni stering the MP i nhi bitor directly to the affected area for nmany :
disorders. For exanple, it may be’ advant dgeous to adm-nister MP inhibitors
directly to the area of the disease or condition as in-area affected by

surgical -traUha'(e g., angioplasty), area affected by scarring or burn
(e.g., topical ‘to the. skin), - .~ Because the renodel i ng of .bone

i nvol.ves MPs, the conpounds of th Nrnventron are useful ~in preventing
prosthesis | oosg At ois knomn ?ﬁiart ‘that over tine. Qst heses

. oosen; becone_y and may re uI n further. ' ggus
demandi ng. repl e need ment of . &S

i ncl udes those suoh as_jMN, joint _.rep_I cerrents (for €x HY
shoul-der repl aceoents), dental prosthegsis, includi ng dentufes) . bridges and
_ prosthesis secured to the maxilla and®Por rrandr bl e. 0" 1 s are al so
active in.renodeling: of the -cardi ovascul ar .system (for. exanple, in
congestive. heart - fail ure). I't has-been suggested t hat one of .the r easons

gcglr:ﬁ: o) i %Ms\%wﬁ?gn%gfg's@l? Ot ratn;q%afe i{}ﬁt‘*&%{’fﬁ&{"gglrﬁiree
| trrg-ﬁg_r?ﬁte'_?itﬁi‘“v%%@éw ﬁﬁ?ﬂé‘ﬁ&%ﬁ%@w t %PP#‘F?/E?ﬁh????g%rgitons such
Blaque ?uﬁ%ﬁ%ghgreﬁga B, RS S0ER HRdR it BEOTRAREL T 05 ©

. pul monajy q‘e ?rjgr opl asty restenosis and. aortic.aneurysm may increase’
Iong termsuccess of "any other treatnment, or may be a treatnent-in itself.

~In“skin care, Aﬁ%e%mpdﬁ}idﬁi’é@ﬁam@ :hh@niﬁtrmfaaﬁcarundwmrﬁbn of ~skin.
As a result; the regulation of MPs.inproves treatnent of skin conditions

- i-nel udi ng hwohditdons ,i thietcothpcun dvth atdanisdaee hitroxideadiédlrepiosdited byt fhan

-~ and‘repair of ul traviol et induced skin damage. Such a tr.eatment includes

prophyl act iaforernentioned generaldfomnaula IQHf[))undei'mea:dt;&m corditionals orghief est at i ons
are-obvi ous. For exanple, . the MP may be applied as a pre-e sure
~treat ment t@nmmranremnt@ﬂdty ﬂcﬁafélymaa@emerdlﬁumgﬂas (‘d),t(gﬂ) asd®dl.e to
. pr event or . minimze post-exposure damage. I'n addition. MPs are inplicated
in skrlrpdr sorders ‘and - diseases related to abnormal tissues that result
“from: abnormal turnover. which includes netalloprotease activity, such as
.epidernolysis bullosa, psgpiasis, scleroderma and atopic dermatitis. The _
'corrpounds of the ip#enti-ef are al'so useful for treatr ng the consequences of
“normal " . injury ta i N~0RE! udi.ng scarring or "contraction" of tissue;
for exanple, fo I ORd As. MP i {Nbition is also useful in surgical
. procedures inv 7o) n for prevention of  scarring, and pronotion of
normal tissue grow: h incl udi ng. in such applications as |linmb reattachnent:
~and refractory surgery (whet her by | aser or incision).. - In-
- addi tion, \Rheweid hStandsifiroa dilfde dambem Y6 4gahd mgwdaft“ sWs&dhng of
. other tissues, such as bone, for exanple, in otosclerosis and/or -
ost eopor osrsepamtelpforshyad:rdgen mr@]substlmj:n’maigmuploonqrnﬂmrgrmelemmﬂ o
~fibrotic lun isease. Simlarly in diseases such as nultiple sclerosis,
MPs may be se! drérpm mneong hydregem, aarbmuerxyggnomtmom i pbaspherus,
and/ or rryel in-sheaths.of nervous tissue. Thus regul ating VP activity may
be used ‘as Sbll%‘lﬂfﬁp é&alpgﬁft)eatr ng, preventing. and controlling such

di hough b d f 3
R 2R o Bt bl S B AL Tl WS

same group as clted as an example of the substltuttonal group Xi in the

aforemennoned general formula (ID. A preferable example of Rs may be
halogen, alkyl group, arylalkyl group, alkoxy group or arylalkoxy group, and o



cretinitis; HYV,- and the resultlng syndrone AIDS WD 98/08853
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Ms. may -al so be involved in extra vascularlzatlon wher e surroundlng tissue
needs to be broken ‘down to al Fow new hl ood vessels such as in angi of i broma

- and hemangi ona. -+~ Since MPs breaR7down the extracellular matrix, it

" is contenpl at ed that inhibitors of these enzynes can be used as birth

control ageijfefedadle exanmple of RGmeyds hypdropenl @i ihenalkyb gpewy.ent i ng
: penetratlon of the spermiinto and through the extracellul ar m.lieu of the

~ovum inpl ant Asiesangiles bf eaéle of sabstithtionah grodps of the geneialformalan(V), -

~mat urati-on. - In addition they are also contenplated to.be useful

in prevent alogen HtaltmlesnE, Al,cBrandd jﬂtunlkahgrouieprekrably includes thesj nce

MPs are inplicated in the inflammtory response, and in the processi ng of
“cyt oki nes wikyl growpchaningak to 40 cerbenatomas amhasltheam@wéereep, ¢thyluse in
- di sease where inflammtion is preval ent d| ng, anmat ory bowe

- di seas®, ogsmsnmrgex%sroqn,wraw EI'Q!H}:M'B rﬂ'ﬁEPeh‘B ob‘iWéPQ B&‘f’jﬂ tis,

asthma or rel at ed | ung di seas r heymat oi d arthr| out, Rei t er.
¥ group, tbulylroug, ans inpameheoun; Hae anvlalkeherdne intBilesauiy
?mhgnreesponse tr| ers MB. a (o achki vit Regul at'i © L
in trﬁalgl nérg%h%{& ll}lgh‘?fﬁ’é‘l ylécﬁul?gg#’ﬁdl‘ I éﬁ% ﬂ 33 cic.Thus :
e vt Rngt . Sl B %%%%naﬁttﬁ%&t Sgﬂﬂﬁmﬂﬁ E&l‘%@”@ghﬁu s
e Tt fons bhsgtey &a@tﬁmﬁﬁﬁ%“‘m‘ﬁbﬁt pradiRhy ol Ba B0 o1

- for exgyp| GuthRy Bvbeh; AR Eh mwﬁuﬁﬂ:ﬂd@aéssmn loxy group. | N addition,

_ other fibrotic diseases Iend ensel'ves to this type of t erapy, including -
pul monary di s§peéificxansplies iof th@ﬁ@ln‘pﬁ)ﬁﬁd ofahetgenerabforaiula (M ihelude, but

- respiratory distress syndrone (especially the acute phase response). -
Where MPs aire riotjimiteten; Nohydroxyphthalinn domadNeanwethdxyphthabimideex ogenous
agents, these can be treated with -MP inhibitors. For eéexanple, they are
effective as rattle snake bite antidote, as anti- vessicants, in treating
aIIerglc |nflanuut|on septlcenta and shock. -In addition, they are useful

- as antiparasiti cs , dinmalaria) and antiinfectives. For exanple, they
-.are thought to | n treating or preventing. viral 'infection, o

I ncl udi ng |nfec o] oyl d result in herpes, "cold" (e.g. ,-"rh-i-noviral
‘infection), neni nglFils hepatltls H V-infection and Al DS. - wP

ihhibitors are al so thought to be useful in treating Al zheiner's disease,

OLi R oA AT Bk RO Ol ki BBGShGR

15 group compnsmg an element selected from among hydrogen, carbon oxygen
| nitrogen, sulfur phosphorus s1]1con and halogen )] '
Each of the substxtutlonal groups in the general formula (VI) may be the
'same group as clted as an example of the substttutmnal group Xin the |
aforementloned general formula (II) Preferable examples of the |
20 | subst1tut10na1 groups are halogen alkyl group, or haloalkyl group for R" R
: and R9 o - | | "
As examples of each of subst1tut10nal groups of the general formula (VI), .
halogen mcludes F,Cl,Brand I; the a]kyl group preferably mcludes the
- alkyl group havmg 1to 10 (_:ar_bon atoms, such as the methyl group, ethyl



" to, the treatnelt

_ those involving | oss of tissue viability, coagulation, Gaft vs. Host-
" disease, |eukem a, cachexia, anorexia. proteinuria, and perhaps regul.ation
of - hair growth. . - - For - sone-di seases, conditions or disorders- M
i nhi brtron IS conterrpl ated.to be a preferred nmet hod of ‘treatnent. Such
‘di seases, conditions-or disorders includd8 arthritis (including _
. oSt eoart hr| tis and rheunitoid art hritis), cancer (especially the prevention

- or arrest Ghoh ”ﬁfplﬁPW\gl‘btﬁﬂq PRpFE gﬁﬁiﬁ )n-baty g'rouiu PP Srdus rseewtw

corneal- ul cera I on of ‘corneal "healing, necul ar degeneration,.

pt er ygi un) .grog, BHux l%ﬁﬁgﬁaﬁ&m | l’ahddmtlﬁélodlléﬂ Bu aﬂdudes
_glnglvrtls)gr ﬁ v\ogs 08853 1 goups TouP

- PCT/ US97/ 14piifuoromethyl group. : . 15

" Conpounds preferred for, but not I |-m_t-ed to, the treat nent of arthritis

(i ncluding osteoarthri ti's and rheumatoid arthri tis) are those conpounds
that are selective for the nmatrix netall oproteases and the disintegrin
‘met al'| opr ot eases. R Conpounds preferred for, but not limted to, the
“treatneént of cancer 4=e£pecially. the prevention or arrest' of .tunmor growth :
and nmetastasis) are egagpounds that .preferentially inhibit gel at'i nases -
or:type 1V coll g '

lar di sorders (especially corneal ulceration, |ack
. of corneal healing, macufar degeneration, and pterygium) are those . .
' corrpounds that broadly inhibit netalloproteases. Preferably ‘these corrpounds

o e P ERaeor WY RORALRRFD0Y 8 MY, R SEAR' stand cach
(espect al | ops Ingyﬁﬁﬁﬂ@eg%aa&ﬂs Bl hblap ot e ApERMEHS that

_preferenti aI t enases Mposi t

conposi t i oaldtted forh Hreshg Bﬁrd%%&' 'cﬁﬁbon oxygen, niﬁ!o éh Ss%ﬂﬁuaibhoﬁph&‘iis ve
anount of a. conpound of For nul ?

- phar maceut: @Eédwaﬂdd@bgéﬁ)z carrier. - As dr scussed above, nuNer ous -
diseases ‘are known to be nedi ated by excess or undesired matrix- destroying
et al'l opr ot eaEachaffithe tsybsfiltetienahgiomps mlrhergelmral;fmul,a OBTromy be the s,
rheumatoid arthritis, skin inflammation, ulcerations, particul arIy of the L
¢orneall r egamegroup aamiedraaﬁn puam@dlenf the suhsimtuwalrgmupﬁﬁm ehe -
- conpounds -of ‘the invention are useful 1n the with regard.to conditions:

Jinvol vi ng tqueelomﬁne@rg&eemfpym a(dl. Pr ga Wﬂﬁs@gﬁbgunds can
“therefore be forrml ated into ceu conposi.t s for

treat ment . RbIASEHGRALETOwRS ¢ M S S R NP ) e
fornul ation tecg{l:kgues are used, -such as those disclosed in Reminaton's.
Phar maceut i FfY ﬁggou%ck Publ i-shi ng Conpany, Easton, Pa., |atest

Ut ion. int Felpeéh iidhRoR90cll BEGHE MRl glq,ﬁxpapfe?éraﬂlﬁ,rahaegrnelmd

s an anDunt s e |ve
15 . alkyl group havmg 1 to 30 carbon atoms, such as the methyl group, ethyl

L group, n-propyl group, 1-propy1 group, n-butyl group, 1-butyl group, sec-butyl
' group, t-butyl group and 1soamyl group; the arylalkyl group 1nc1udes cumyl :
| '-group, the alkoxy group preferably mcludes the alkoxy group havmg 1 to 30 h
o carbon atoms such as methoxy group, ethoxy group, D-propoxy group, i-
20 propoxy group, n-butoxy group, 1-butoxy group, sec-butoxy group and t- -
. butoxy group, ‘and the arylalkoxy group mcludes cumyloxy group
o Speelﬁc examples of the _compound that can capture radicals -mclu‘de a |

I_iitrog_eu radical ora compouhd- that forms a.nitrogeu redical in the‘ reaction -

(VEbrrpounds preferred for, but not limted . .



inhibit matrix netalloproteases at the site(s) of activi ty,_ in-a hurran or
I ower animal - subj ect, without undue adverse si de effects (such as toxi C|ty .
irritaticon, or-allergic response), commensurate with a reasonable- :
beneflt/rlsk rati o when used in the manner of this invention. The: SpeCIfIC _
"safe and effective anount™ will, obvioust%, vary with such factors as the
cparticul ar. condition bei ng. treat ed t he physi-cal condition of the patl ent,
the durati ayystémt r eat nent,  the nature of concurrent therapy (if any), the
spe(;lfl ¢ dosage formto be used, the carrier enployed, the sol ubi lity of
t he Fornul a (Spemﬁqmmnlplelselfetha compmmbthhjnaglecwmhemmdmﬂsf or the
conp05|t|on In addition to the subject conpound, the conposi ti-ons .
of the subjmcludmburttaremotdlmaﬂedta, ﬂlmeEQYEMcally acceptabl e carrier. The
t'erm." phar maceutical | y-acceptable carrier”, as used herei n, neans one or
‘more conpatible solid or liquid filler di | uents or encapsul at| ng substances
- Which are suitable - - WO 98/ 08853
‘PCT/ US97/ 14556 - 0, S ) _ _16. 3
for administration to/ hurrarprpr Iower ani rral " The MR orrpati ble", as
used herein, rrean, XN the / conponents of the —-—-\q- off—ane capable of -
bei.ng conmi n@z@! eNs_ j ect corrpoun(b angQ e Fhl n a .
manner such that tNer& Ny
~the phar maceutical el§icacy of the corrpOS|t| on unyer or d nary' use. _
sirtuations. Pharmaceutica | y-accept abl e carriers rN@s ,Pbf course, be of
~sufficiently high purity and sufficiently |OWtOXI city to render them
" suitable ° for adm.nistratifBh to the human or ani belngtreated
Sone. exanpl es of. subst a whi ¢h ‘can serve as W‘hm&cnﬂ I'cal ly-acceptable
‘carriers.or conponent/s theregf are sugars, such ap | actose, glucose and .
' sucrose; starches, Pboeh as ﬁstarch and  pot at Ngt aNc¢h; cel | ul ose and
its der'i vati ves, .such au-sudl um car boxynet hyl cel |l ul oke, ethyl cellul ose,

. -and net hyl eIIquse powdr ed tragacanth; malt; gggatin; talc; solid
l.ubricants, .such as stearic -acid and magnesi um stearate; cal ci umsul fate;
- vegetabl e 0|Is; such as peanut oil,. cottonseed oil, sesame oil, olive

oil, corn. oil and, . of on |.s such as prop .
glycerife. cers?aaafetscﬂ tiﬁsrmm ‘ﬁﬂt%ﬁ%@ “3 6951%%}99@?53%& d;
errulslflers su h as_t weens kN ts such spdi;um uryI
“sulfate; IEBE?I PF 3/ ‘BJ%E?@%"%&@?’I %]t]a‘bébtq zers;
ant i. oxi dant S [ ves pyrogen free water; i sot oni ¢ sal ine; and :
" phosphat e b%?‘F@PS s&{s&?x ons. The choice of a -

- -pharnmaceutica Cﬁﬂ:@,p%ﬁ ‘fi% | Saptoik tResd %wsh the
- subj ect corrpgg% gl ca bedﬁteém ned by the way the compound is to be
“admi-ni st er gghclude, but are ndtfhmd%bmfomund is to be injected, the '
- preferred pharmaceutical |l y-accept abl e carrier is sterile, physiol ogi cal -

sal'i nejow t h bl ood-conpati bi e suspendi ng agent. the pH of V\:hl ch has been .

=

adj usted * to about 7.4. -I'n particul ar, :
' phar maceut i cal ?‘yxaccept aBlie, car ri eﬁs\; Qr s}' ﬁ adm ni st rat| on include: -
' . Ph/ o an/ . '
. PhQ
Ph\ B 'Pho_\,|= .
P'/cl:Ph | P"o/op

Spec:ﬁc examples of the compound that can capture radlcals 1nclude a

* sulfur rad1ca1 or a compound that forms a su]fur rad1ca1 in the reactlon



- sugars, starches, ceIIquse and its derrvatrves mal t, gelatin. talc,
“calciumsulfate, vegetable -oils, synthetic orls polyols al ginic acrd
. -phosphate buffer solutions, .enuIS|f|ers i sotonic saline, and

pyr ogen-free water. Preferred carrrers for par ent eral adnlnrstratron

i ncl ude propylene glycol, ethyl - oleateZQnHrolrdone et hanol , . :and sesanme
.oi.l. Preferably, the pharnaceutlcally acceptable carrier, in conposrtlons
~for parent&wahuadnlnlstratlon conpri.ses at | east about- 90% by wei ght of

the total - conposition. . - + The conpositions of thi's invention are

pref erably prSpecifit éexamples ofctheguliftnrnamcul inchdle, bul areinot lamitedito, thsage
formt is.a conposition of this invention containing an amunt  of a- Formul a
(1) conpoudbﬂpﬂmngls suitable for administration to a human or | ower ani mal

subject ‘in a single dose. - according to good medi cal practice. These
- conpositions preferably contain from about .5 ng (nrllrgrans) to about
1000 ny, nore preferably fromabout 10 ng to about 500 ng. nore preferably

from about 10 o.about 300 ng, of —.rnula (1) conpewsy. The .
conposi tions o

g/ent i on § a f@rens,
suitable (for - r{nple) for OP@%CP , ngica 273 br parentera
. admi ni stration. .Dependi ng upon the pa

_ _ ular . route of—admni stration-
- desired,” a variety of pharnaceutrcally acceptable carriers mell-knomn i-n
the =~ WO 98/ 08853 _ _ ;
'PCT/ US97/ 14556.. S
- may be used ‘These i chdp'soIid,or lig
surface-acti ve agentp, and encapsulatlr _
pharmaceutical | y-act] ve materials may be Pled, Bhich do not
substantially interfere with the |nh|b|tory actrvrty of the Formula ()
 conpound. The. anmount .of carrier enployed.in conjunctlon w th the Formila
(H) conpound is sufficient to provide a practical quantity of material for
adni ni st r at i oSppeificmiamplesefdhe compeomd that(dan captpoe rddicilxindudes - and
conposi-tions for making dosage fornms useful in the nethods of this
i nvention #ag qo@edmaéorrarmmeoumrbatf@mseasamgadaaalmﬂmrwtmmd by .
. reference herein: .Mddern Pharmaceutics, Chapters 9 and 10 (Banker Rhodes, -
editors, '1QW§?“nLiebernan et al., Pharnaceutical Dosage Forms: Tablets

. (1981); and sel.. | ntroducti,on to Pharnace sa For di.tion
{10%8) oM "S3ekiny metisoe e pP AR ERTER Hhi Rt nactiButY b0

: the_subjec g§ﬁ§$%lon contain a pharnaceutlcally acceptabl e carrier. The

: ternr?phar ‘al | y-acceptable carrier”, as used herein, means one or
- nore cRnpatrbIe solid or liquid filler drluents or encapsulatrng subst ances

mhlch are suitable for adnlnlstratlon to a human or lower animal: The term
"conpatible", as- used hereln means that the caopmmgnents of the conposition

17 _ art'
hygrotropes,

are capabl e of.ﬁ . Ied with the subj eq ompound, a each
“other, in a manngt - ‘there isfhAo interavcgld mhrcthg i:l
substantlallyle )| /-i* rrﬁhceut I-effr,- yl of Lt he co It under
~ordinary use si t ATy, §' Phvar maceut i call y-a bt alj arriers nmust, of .
“course, be of §%ff|éﬂently ﬁlgh purrty and SiAhgteefly |ow toxicity to

;render thenrsurtable _

| Speclﬁc examples of the compound that can capture radlcals mclude a
s:hcon radmal or a compound that forms a sﬂ.lcon rad1cal in the reaction
- system. | | | " T
Speclﬁc examples of the s:hcon rad1ca1 mclude, but are not hm1ted to, the
15 .'ﬂﬂkwwng ' ' '



for- adntnlstratlon to the human or Iomer anlnal be|ng treated.

Some exanpl es of substances which can serve as. pharmaceutical | y- acceptable

carriers or conponents thereof are sugars, such as 1actose, gl ucose and _

sucrose: ‘starches, such as corn starch and potato starch; cell:ulose and its

~derivatives, -such as sodi um car boxynmet hyRlcel | ul ose, ethyl cel lul ose, and
1nethy|-ce||u|ose powdered tragacanth; nalt; gelatin; talc; solid .

. lubricants,” such as stearic acid and nmagnesi um stearate; cal ¢ci umsulfate;
veget abl e otls;'suCh as peanut oil, cottonseed oil, sesane oil, olive oil,

. -corn.oil -and oil oft heobroma,; poly$§§ such as propyl gge glycol, glycerine,

sorbitol, mannitol, -and pol yethyl ege gl ycol; aIginicﬁgcid emul sifiers,
,such as the T ﬁ_ngs wetting aq@\t.s,.sisuch sodi um I Pp-dsjsul fate; col oring

- agents; flavoring ggents; tabletinglagents, stablllzerp anti oxi dant's; _
preservatives; pyra?ﬁn free water, jg@tonic saline; amgg phosphate buf f er
sol uti ons. e choice of .a pharnaceutlcally acceptable carrier. to

 be’.used -in conjunction with the. subject conpound is baS|caIIy det er mi ned

“by the way t corroound to be m ni s |f the subj.ect
co_rrpound ist esomﬂo ¢ F%@l%fﬁﬁ?&‘&%?? CoRdary AMing o e
~carrier h SIO| i cal. saline bl,0 tibl ing -
agent, -t he Péﬁf Lﬁm‘lg‘h ﬁ&ﬁ%@éﬁsﬁeﬁﬁa’u@#lﬁ“ﬁ% ée?xe%affﬁ*%.@g.or al’
“dosage for i ncl udi'-ng -such solid forms as tablets, capsules, -
granul es am%layb‘beoﬁ%? These -oral forms conprise a safe and effective
.anount = usual ly at |east" about 5% and preferably from about 25%to about
50% of the Fornula.(1) conpound:.. Tablets can be corrpressed tabI et
triturates, enteric- cg.)atfd sugar-coated, filmcoated, .
nuttiple-conpressed, X’ X°. WD 98/08853 . : ' : _
- PCT/ US97/ 14556 . - ﬂi_ - RO ' ' ' - 18
cont-ai ni ng: sui tabI e ers,; lubricants, diluents, d| sintegrating agents,"
col ori ng agents, fl ] agent s, flowinducing agents, and nelting

agents. -Liquid oral _ e -forns l(rw de aqueous. sol uti ons; emul sions,
-suspensi ons, ) spensions reconstituted from

.non- effervesce 1 r any\Jes, d effervescent preparations:ireconstitut ed from .

ef fervescent .grf@nul es,HcontRT ni ng suitabl e sol vents, preservatives,
emul si-fying agents, suspending agents, . di | uents, - sweet eners, neltlng
. agents, colori ng agents and flavoring agents S The . .

- phar naceut i - acc ble car tab h r epa uni t
dosage f or ¥ %saénpe%ﬁsfm@ﬁaw B0 1% DG P26
Tabl ets typi SF % orrprl se conventi onal phar maceuti cal | y-conpati bl e -
adj uvant s &8 Fu ‘di l uents, such as calciumcarbonate, sodi um carbonate,
~mannitol, lactose and cell ul ose; binders such as starch, gelatin and
sucr.ose; di'sintegrants such:as wtarch, alginic acid and croscarnel ose;
| ubri cant ss%s magnesi um stjearate, stearic acid and tal c. ai dant s such
B : . —0— .or —N— . _
| A, B, X, X2, R!, R?, R’, R* and W stand each separately for hydrogen or a
| 10 - 'substitutional gr'onp-co‘mpriSing' an 'é'lement'selected from among hydrogen
;carbon oxygen, mtrogen, su]fur phophorus s111con and halogen and each
A o o ring member carbon atom or each ring member mtrogen atom may form a
'double bond between ad]ommg atoms). |
The substttutmnal group in the general formula IV) may be the same

- 15 group as c1ted as'an example of the substitutional group X1 in the -



as silicon dioxide can be used to inprove flow characteristics of the
powder  mi xture. Coloring agents, such as the FD&C dyes, can be added for
appear ance. Sweet eners and flavoring agents, such as aspartane. saccharin,
nmenthol, peppernmint, and fruit flavors, are useful adjuvants for chewable -
t abl e_ts “Capsul es typ| cally corrprl se oneZ® nore solid diluents disclosed"
above. The sel ection .of carfier conponents depends on secondary

-consi der at igfofethektioned igeneralformada (H)e! Prefezible éxamplesaif the (hymht)gen
critical for the purposes of the subject invention; and can be readil rrade
by ‘a_per sororsithiet substitutienak groups of the géalema]afornmipdEW armhydmggn,

liquid solutions, enulsions. suspensions, and the I'ike. The . .

- phar maceut |graupyaudwpuabbalw cpano gmombammmgrwmpaoﬂuoqu agidh

- conpositions are well known in the art pical co ents -of cartiers for
 syrups, el igUOHD, '@QQR# Gwhergin E%lﬁ?éﬁ’ﬁf%ﬁlﬂd#‘@ @éle‘ﬁ&tyﬂgﬁ‘éﬂp agg y%‘%’iol

LT M QA AT IR ANl el
| tiigi Eg} Z:: :ﬂggfgﬁts? Cegiﬂé‘&éxt@ﬁﬁni%@@fi%mﬁ %Bf“b@f‘@?ﬁ frd 845 g;;%ﬁ?
Lﬁg{gng?gﬁgyﬁfﬁgw g(%xg,daﬁ.kgﬁ% gﬁg ?ﬁgﬁg))tonpg%‘ﬁfgz@a al sueh _
| corrpomhor%lj(){r%gyﬁhpg‘g]%gg%gﬁait%y con tporﬁfi gngt?ﬁ%a fypically with pPH .

cor time- depenypniulaeRitinsl gtops, Wikich! 8y HehihRCiarse 6p Rferdits firoieagdd | n

‘the gastr0| ntestinal tract in the vicinity of ‘the desired topi-cal

- .appli cpd i orothes, ﬁfayvlﬁ:r hsad!ﬁogfehrmni hdsgen dtémehstdsedaebon groap, hélmhcsdﬂn:age
fornms typi caIIy include, but are.not limted to, one or. nore of cellulose

acet at e phtdompdéund peélﬂuenqxségeﬂ edrd apdinigagioup, nﬂ;tdgen-ycpntm;aingrgroup

cell ul ose phthal ate. ethyl cellul ose. Eudragit coati ngs waxes .and shel | ac.
Conposi t i orhoroh-QManungegmupnselfur—onntm;lmg)gmmalnhpsp onweomremgir ug .
- actives. . Ot her conposi tions useful  for atta| n|n ;&emc del,i very:
of the subjgreMPcBTgiligearEon LRI, AR ing foremed b Sane f or ms.

 Subst 2‘32‘32%@%%%?@5@%& %ﬁhéﬁg ?r;nrn'?{ o alsn-:é' b nder L' Such as
fyor oxYr opy ! A pmelee dftbe AioRinasRpOSt Sy it B Rle s
col orants, &%ﬁ&@ﬂg@}@gg%ﬂ&m b HRER i 6F 6k SEhRRRFTRS é’én%&ape

~incl uded.

PCT/ US97/ 14556 u1a ﬁr e crosslinked through any of the radicals of X!, X%, A, H8nd W.
The conpositions of this Invention can al so be adm nr st ered topl cally to a.

subj ect, e. 9. Infthe geiral forhiulaaTVy\Ghemeferableasinpguntls abe thatmlfRon on
the epi der mal or epithélial tissue of .the subject,.or transdermally via a

"patch”. SuRY) Roapd R'tareproups seléeted fnommemlkyl g‘rouponi“ormamldp, they.
solutlons gels and solids. These to conposi tions preferably conprise’
" a saf e2@nd inichwde 2,256, sam::aalkyhpumri(ﬁmt 2)2:6.6ttesranlkyb4qpiperidingl; bisr abl y

- from about 1% to about 5% of the Faormula (1) _conpound, Suitahle carriers .

..f or :topi cal (%ﬁﬁrt@traalksdmlpeudmsdbsgbamlom 2,55~ &%’f@aaﬂm RYTE o .
' the said compound subsntuted by the aforementmned group | -

Speclﬁc examples of the secondary amine mclude, but are not hm1ted
to, the followmg |
2%



continuous film and resist being renoved by perspiration or inmersion in
water. Cenerally, the <carrier is organic in nature and capabl e of having
di spersed or dissolved therein the Formula (1) conpound. The carrier may
i ncl ude pharmaceuti cal |l y-acceptabl e enolagents, enulsifiers, thickening
agents, solvents and the |ike. Methods of Adm nistration: Thi s
i nvention also provides nethods of treating or preventieg3 i

associ ated with exgess undesi red i X | I opr ot ase ity in a
human or ot WE@'W;@@F SUBPENN/ﬁy ad?n%rﬁbgfﬁﬁagg aF nd feFétive
amount of a Fornidla (1) conpadnd to said su®ject. As edN hehgin, a

"di sorder associated with excess or undesired natrixﬁﬁétaﬁloprof%ase
activity" is any disorder characterized by degradation of matrix proteins.
The met hods of the invention are useful in treating di.sorders such as (for
exanpl e) osteoarthritis, periodontitis, corneal ulceration, tunor

i nvasi on, and rheunmatoid arthriQis. The Formula (I) conpounds and
conposi tions pi__thippi nvention gan be 5Ni st gpek KSR | Y. 080K

systenmical ly. SyMfem c apBY i ncl udesnthy net hod of 1Nt roduci ng

Formula (1) conpound into the tisghes_of t it body, e.g., iHAtra-articul ar
(especially in treatnment of rheumatoid arthritis), intrathecal, '
epidural, intramuscular, transdermal. intravenous, intraperitoneal.

subcut aneous, sublingual, rectal, and oral admi nistration. The Forrmula (1)
conpounds of the present invention are preferably adm nistered orally.
The specific dosage of inhibitor to be adm nistered, as well as the
duration of treatnment, are nutually dependent. The dosage and treat nment
regimen will al so depend upon such factors as the specific Forrmula (I)
compound used, the treatnent indication, the ability of the Fornmula (1)
conpound to reach m nimuminhibitory concentrations at the site of the
matrix netall oprotease to be inhibited, the personal attributes of the
subj ect (such as weight), conpliance with the treatnment reginen, and the
presence and severity of any side effects of the treatnent.

Typically, for a human adult (weighing approximately 70 kil ograns), from
about 5 ng to about 3000 ng, nore preferably fromabout 5 ng to about 1000
nmg, nore preferably fromabout 10 ng to about 300 ny, of Fornmula (1)
conpound are adm nistered per day. It is understood that these dosage
ranges are by way of exanple only, and that daily adm nistration can be
adj ust ed depending on the factors |listed above. W98/ 08853

PCT/ US97/ | 4556 20

A preferred nethod of admnistration for treatment of rheumatoid arthritis
is oral or :



parenterally via intra-articular injection. As is known and practiced in
the art, all formulations for parenteral adm nistration nust be sterile.
For mammal s, especially humans, (assum ng an approxi nate body wei ght of 70
kil ograns) individual doses of from abouis 10 ng to about 1000 ng are
preferred. A preferred nmethod of system c adm nistration is oral

I ndi vi dual doses of from about 10 ng to about 1000 ng, pref@ ably from
about 10 ng to about 300 ng are preferred. TOpI E—- nistration
can be used to deliver the Formu or to treat a
subj ect locally. The amounts of Hormula (1) cofpound to be t ically

adm ni stered dep upon such rs as ski sitivity e and

| ocation of the fissue to be tfeate the co ifion and i (i f any)
to. be adm ni st , parti rmul a und t i ni stered,
as well as th parHicuIar di ' §} to be treat and the extEﬁt to which
system c .(as distihguished fromlocal) effects are desired. The

inhibitors of the invention can be targeted to specific |ocations where the
matrix nmetal |l oprotease is accunul ated by using targeting |igands. For

exanple, to focus the inhibitors to matri x netal Qoprot ease congain in a
tunor, the inhibitor is conjugat o0 an anti bod fragnent t eof whi ch
is immunoreactiveNKath a tunor as is ge ally unders d in the

preparation of i not oxi ns i n¥ge raP. The tar
| i gand suitable receptor } IS prese
| i gand whi ch specififally react
ti ssue can be
targeting |igand e well kno
for coupling to carrier. The conjuUgates are fornul ated and adm ni stered as
descri bed above. For localized conditions, topical adm nistration
is preferred. For exanple, to treat ulcerated cornea, direct application to
the affected eye may enploy a formul ation as eyeg%gﬂf or aerosol., For

coneal treatnent, & he conpounds Nt he invention al so be f

gels or ointnents){ or can be inc arated into | agen or a hydrophilic

t|ng | i gand ¢ n al so be a

‘past e, salve or ognptnment. The no of treatnent us reflects tHe nature of
the condition and suitable fornulations for any selected route are

avai lable in the art. In all of the foregoing, of course, the
conpounds of the invention can be adm nistered al one or as m xtures, and
the conpositions may further include additional drugs or excipients as
appropriate for the/inghcation. H Sone of the&conpounds of the
invention also intWbit bacteri al al | oprot ea t h@agh generally at a

| ower | evel than t exhibited w respect met al | opr ot eases.

Sonme bacteri al al llopr ot eases deem Jo be | ess dependlent on the
st ereochemn st T nhi bi t S subs WD 96/ 08853
PCT/ US97/ 14556 N 21



différences are found between diastereomers in their ability to inactivate.
_the manmal i an protesses, Thus, this pattern of activity can be used to
‘distinguish bet ween t he nannallan and bacterial enzymes. Preparation and

' Use-of Antibodies: - ‘The invention.conpounds. can al so" be utilized in

I mmuni zat i on protocols to obtain antlser§5|nnunospeC|f|c for .the invention
conmpounds. As the invention conpounds are relatively small, they are
advant ageousl y. coupl ed to anti geni cal | y- neutral carriers such as the
~conventi-onal |y used keyhole Ii ) or -serum um n
~carriers.. For those invention c nmpounds having a carboxyl - nctl%nallty,
‘coupl'ing to carr . 4 n the art. For
exanmpl e, the car “coupl ed to
carrier thro : ) Y&l n- based

- carriers;, opti/ JL medtby reduction af i mino- IlnkaQF formed. The
- car boxyl t esi due n also be reacted with sidechain am no groups using _ .
condensi.ng agents such:as dicycl ohe}} car bodi iymi-de or other%i?Lﬁodiinide

dehydrating agents.. = = . Linker ¢ 0 be use 0 effect the

“coupl ing; both howﬂuﬁdguniona[ |
rc

-avai |l abl e f-rom Pi e Chem cal

i rmunogeni ¢ co can then
abbi .an
nogen ™

"such -as mice,
“injection of. o { 3

schedul e whi €h b@osts productiln of anti bodi el in the serurk The titers of
‘the immune serumcan readily be neasfred usi ng i Munoassay procedures, now

standard in the artNEnghoylng t he A wehi@a On conpounds as antigens.

linkers are..
‘The re¥i ting
ek i an- subj ects

The -anti sera obtai ne be-used. tly or nona@onMeal anti bodi

obt ai ned by har vesf Wbl 00d" l'ynphgcytes or t | een of
the. i muni zed .an | and i mopta{i ziN@ the antfBojy- producin o
.fdlmmdbyldnu ing the_ duitaple antib ! rs ustpo ard
i mmunoassay " : : . poycl on )cl ona prﬁpara ions- :
are then useful noni tori‘ng erapy or prophylRxis regimens i nvolving the
conpounds of the™l nvention. Suitable sanples such as ‘those derived from
bl ood, serum wurine, or saliva can be tested for the presence of ‘the:
-~ adm ni stered i nhi bitgg varlo S F s durlng the treatnenf protocol using

standard,innUnOaSs.«-tec_

ti body pnhepar ons -of
9al e C éﬁﬁ

t he invention The i
-l abel s such & M gr apt - ' fi§ um aﬁ9u5|ng
" standard coup¥{ nonfrethods. ZTheNl abl ed conﬂounds are adm nilstered to :
subj ects to deterfine the Iocavlons of excess anounts of one or nore nmatrix
met al | oproteases in vivo. The ability of the inhibitors to sel ectively bind,
matrix- netalloprotease |§mthus t akenyadvant age of to map the distribution -
“of these enzynes in sity 'The techniq can al seue,; enpl oyed in - '
_.hlstologlcal procedyfestand t he 1.abel bRventi. ounds can be uséed in
conpetitive i oa say§) N foll.owm ng 1 imting exanples
|IIustrate t I e present invention.

- Fo‘i"the.compound that can capture radicals, hindered ph_enol's- -
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~ Conpound- Preparations’ o Corrpounds are prepared as represent ed by the :
_synthetic scher_re bel ow. ' EXAVPLE
1. [efr]"  N-(2-Phenet hyI Ygl ycine rre?ﬁyl ester: A sol ution of

phenyl et hyl al ani ne (6. 63, 52. 8mmol ) and triet hyl'am ne (7.39m, 53mm|)
anhydr ous Nrépresemteid/by thergendml(f&ﬁnhla (VHIy amdyebe cite@[ err ] C and to this
mxture is dropw se -added .a sol ution of methyl bronoacetate (5nL, 52. 8mmol ),
in. anhydrous NN- di rrethylforrram de (40 m.). The reaction is allowed to stir .
: 20 mnutes at Q[err]C. ‘Thgym xture is poured into 2501 of- ethyl acetate

- and washed with water ¢ , dried over sodiumsulfate, and evaporated-to
‘give a colorless oil Re hydrochloride is prepared by dlssoIV|ng t he crude
oil in 75nL ether. —pH M _aggm chloride is added dropwise to 2.5nL - -
net hanol at - O[errLE. ATh¥s solution'is added dropwi se to the ether sol ution.
The precipitated ds ﬁcollected by filtrationto glve929(76% of
N-(.2- phenet hyl ) gl .yci ne mBt hyl -ester hydrocttoride as.a col orless. solid.

N- ( Di .pheny| phospbi nyl ) - N—(2 phenyl et hyl ) gl yci ne . met hyl ester.

o O oY opor R p £805 AE o Dy HumBofBEB uh & T gt %ﬁ#s&g‘ar ution of
S0 s 08 T k] g 2SO o YR PO 12

- hours a§ r ogfhstRRRRNH (Erbu \)/ashed wth water- and brine, dr| ed over ‘sodi um :
‘'sul fate, and concentrated to give N'(di phenyl phosphl nyl)-N-(2- . - g

phenyl et hyl ) glly i3 peeforablel thas B and R aebalkgds having 1 to 30 carbon
‘N- Hydr oxy- 2- 11 di phenyl phosphi nyl | (2-phenyl et h am no] - acet am de: -

* N- (D pheny| atsms phithg ayyNsroud- haing| bthO)cgbonlatemseah;lIZ fsshpdrdgbﬁOrrg 0 41
mmol ) is dissolved in_nethanol (2.5n). To this is added hydroxyl ani ne"
: -,hydrochl orubleloggnnglky@ gmm)qryl groumed by a 2mml. of a 25% nethanolic

The substltutlonal group in the general formula (VIII) may be the same.

- 10 . group as an example of the substltutlonal group X in the aforementloned
| general formula (II) _
Speclﬁc examples of the compound of the general formuIa (VIII) mclude,
: but are not hm1ted to, the fo]Iowmg



sol ution of 'sodi um methoxide. The reaction is stirred for 16 hours, _
neutralized with I'N hydrochloric acid and concentrated. The crude product
i's purified by silica.gel. fllash chromatography to give 41.6ng (26% of

N- hydr oxy- 2- [[dlphenylphosphlnyl](z phenyl et hyl ) -ami no] -acetanmide as a o
colorless solid: M5-1S niz 395 [MeH + , 427 (MNa) + | 433 [MeK]+ . (Rlerr] =
phenyl_ethy+,'R[err] = H Rerr] phenyl, R4 = phenyl) _ o

- EXAMPLE 2 : o P . WD 98/08853

PCT/U897/14556 . ' I

o3 - o
'N-(thhylphenylphospt nyl)-N-(¢2- qggnylethyl)qé%C|ne met hyl/ ¢st er:

~Met hyl phenyl - phoso c loride (0/45nL, 3.26nmol) is

di ssol ved in- o/TT ¢ C. Tothis is

added dropvvlsl ) G ' % yI)gI yci ne -

'nethyl ester and N ' N met h hnnrpholl'-_(l | Omol ),

- in di chloronmet hane (Sﬂt) The red@ﬂlon mxture is stlrred-for I '

hour., warmng to roon1tenperature The mixture is dil uted mnth et hyl

z_acetate t he. organlcPEhase is - . - washed with water then
‘brine, .and dried ove anhydrous SOdIU - quhate.'The crude product is
: purlfled ' by el flush ch 'Qﬁ?hy to glve.

N- (et hyl phenyl PR osh |9ﬂ/| )-N-l-[ ,

' N-Hydroxy 2 [[nethylﬁﬂenylphosphlnyI](gmphenerthyl) anlnEP aCetanlde _

N- - (Met hyl-phenyl phosphi nyl) - N-( 2- phenylethyl)egC|ne
__nethyl ester (300ng, 0.905mml ) is treated . with- 0. 77nL
~of NH2OK (1.76. Min nethanol solutlon_prepared as descrlbed in Fieser and

Fieser, Vol. 1, p. ph .. (Bu . - --,.ﬁiﬁ) The tpyxture is stm&[ed for 3
‘hours at roon1t--n‘rature yeid ’nd :

“concent r at edpy, ' gge_pﬂo@
\85{15 et hyl —

chronatography B : _‘ £: et hha
product wth slightt hnpurltles Preparatlve TLC (90710 et hyl
acetate: ethanol) . gi ves N hydr oxy-2-[[ret hyl

phenyl phosphi nyl ] ( 2- phenyl et hyl ) -ami no] - acet anmi de as a colorless solid: .
M5-1S mlz 333 [MtH + , 350 [NHNH4]+ ;355 (MrNa] + , 371 [MkK]+ .- (Rlerr] = :
_ phenyl ethyl "Rep = Hoprr]. R[err].—~ , .. OH net.ul Rlerr] =

. phenyl) t Bu 5 A - ; 1By o

OH -
giving the

" As the"compound'that can capture radidels, phosphine oxides may be



- . EXAMPLE '3 '[err] ‘ P o : : oy
"M P Od. NbJ.cHw WO 98/08853 : S '
.PCT/ US97/ 14556 L ' ' 24 _
D- Leuci.ne benzyl ester. D-leucine (I Qg, 76. 23mm|) is: suspended in benzyl
- al cohol - (157nL) and-warnmed to 55.C' Hcl §3s is bubbl ed through the mxture
~and the reaction. beconmes quite viscous. 150nL of benzene i's then added with-
Vi gor ous stited) Bhosy&ﬁheroﬁ&esmﬁtheepresbnbminénm@ ncludetbe gompovmdseft theg -

- the mi'xture begins to thin and stirringis achieved nore easily. The
reaction sgensrdld'ormdaéIX)SS[err]C for one hour until the solution becorres
- honmogerieous. Flow of HCl is ceased and the_reacti on is cl osed off and - -
al | owed tomlmmmundﬁofathwm&m}fomulas@m nutes. The reaction is allowed
~to cool to roomtenperature and is diluted with et hyI acetate. The .product
is extracted ‘int g M HCl (3x) and the organics are .discarded. The agueous
-washi-ngs are congi p=2@en t o (gXi 8 with 50%aqueous NaCH. - The amne is - .
. extracted several” tifies with ethyl acetate. The-organics are dried over =~
~ sodiumsul fate and Bvaporat ed. Ether is added to the oil and HC is bubbl ed
 through to precipitate D1 eu0| ne benzyl ester as the hydrochl oride. salt

SI; ngglzzled Kwﬁﬁg‘%'ﬂ%heﬁ %m? |s |J'fé£glgé sod‘Pum a?h'@%én%?ﬁ é& 3. Smml) |

foll owg ﬁ% 2rrL 11.66mmol ). The mixture is aIIowedto stir ..
10 mi nut es ?oﬁ?gl\%e%?{)ly h )dr opwi se addition of a solution of sodium B
cyanobor ohydriiqg dedferable désiSbia! that RIE HENahd RT6-are e allgdqiroap drithes 3

~hours at- which ti'me is determ ned conpl ete by TLC. To the reaction is added.
- 10% aqueougyl\giﬁg_err] W th stirring. The vol atile are then reduced and
the product-‘Ts extracted into ether. (3x). The organics are washed with
water (2x), dl‘hedubsﬁtuﬁodahgtmqiimﬂmgenntaéfmmu]ﬂﬁ&)unagbedﬂﬂ-&mnyl
‘D1 euci ne beuzyl ester as a-colorless oil:

N- (RS- Met Igybmcamdltﬂmanre}ﬂa)nniemﬂhe eubeuéumnalemp Xgnethe  Methyl .
_phenyl" phosphinic chloride (0. 89 42nnDI) i §-dissolved in-

di chl oo e tafeneamentd lé@fl)géﬂel?é WGI) his is added a solution of N-benzyl.

B Som oD s g By RS el

4- d| met hyl anmi n [i agded .and the reaction is allowed to stir for 22-'-. .'
. hours. The *\rﬁé’é’gsigﬂﬂﬁaif’uaee?‘gf%ﬁgentrat ed and to the residue is added



ethyl. acetate. This mixture is washed with water and brine, dried over :
sodium sul fate, and concentrated. The diastereoners are isolated by si | ica
" gel flash chromat ography (100% et hyI acetate). S o
N((R S) Met hyl phenyl phosphinyl ) - N-benzy] - D-1 eucine: . - A fI ask. .
~containing.. N (R S nethyl phenyl phosphi ?n?/l ) - N-. benzyl D-| euci ne benzyl yl
_ester (2 049, . 4.53mml) and 10% Pd/ C (500ng ) i's evacuated fol | owed by the
_add| tion of nethanol. A hydrogen at nosphere is introduced and the reaction
is allowed to sti r for 45 ni nutes.” The m xture is filtered through celite
and the filtrate coll ected concentrated tgy give N (RS- hyI-phenyI,
phosphi nyl ) - N-bengyl - D-1 euci ne. BS a white gl assyl subst ance. W?‘
N- Benzyl oxy- - et Wé Bhosphl nyIPL.b.eq;;e&gm nol - 4Efﬁet-lrpﬁ=pgnt a- nam-
i de and
benzyboxy-2(R) 'l (- rret hyl pheny hospbi nyl | benzMJham no] 4nmet hyl - pgnt anam de:
N (RS- Met hyl phenyl phosphi nyl ) -N- benzyl -D-1 eucine (1.5g,. 4:1. 7nmol ) '
di-ssol ved in N-di met hyl formam de -and cooled to O[err]C. To this is added
“sequentially hydroxybgnzotriazole hydrate (1.69g.. 12.5mmpl ). N-
- methyl mor phol i ne ( m., 12. Smml) and | -ethyl - 3 (3-di methyl
‘car bodi'i m.de (EDAC. - WO 93/§—
PCT/ US97/ 14558 e
S5mmol)) . Afterl ng 10 mi nut T=O benzM Iam ne h

- (666ny; 4. 17mol)

m nopr opy-I )

25  959ny,
O ori de
gdded and the reactlon i s al owed to stir Pr 3 hours,
warmng to roomte ature. Two di astereoners are observed by TLC. To the.
m-xture is added , and the mxture is extracted with ethyl acetate.
The organics are-. corrbl ned, washed wth wa dr| ed oyer . sodi um
~.sulfate, and concentrated to give an oilL f s
‘i'sol.ated by silica gel flagh chr omat ogrey
.give - aT?' DR
‘N benzyl oxy 2(R) [[ R) metdyl | he’ny_'l )
ide: Rerr]=py0-p5 (
43.89; ‘and -N-bfinzyl oxy- R) - [[(S)
et hyl phenyl phosphi nyl ] benzyI ani noj 4- net h
‘hexane:et hyl acetate). _ :
N-Hydr oxy-2(R). 11 (S) met hyI phenyl phosphl nyI ) benzyl ani nol - 4- et
e: N-Benzyl oxy-
2(R)-[ (S)-net hyl phenyi p‘nosphl nyl ] benzyI am no] 4- net hyI pent anarii de (334ng,
0.719mol ) and 80ngy 10% Pd/ C were evacuated in a flask, To this is added.
107 met hanol. and .a hydrogen at nmospheye ‘i s introduced. Phthe reacti on is"
~al'lowed to stir at oom t enper at ur e flpr th hours at which Yinme the. reactlon
l |

\é:)spentanam
oD) d
1

I pent anam’- d

_appears conplete b TLPEB The ‘m xture ltered through gelite; the

S .
~filtrate is collec nd evapor; t -awhlteal—as lid. The. -
te ar\jd héxane is-added dropvvlse unt|I -

“ product is dissokVed 1 ohyl a
t he product begins to precipitate to gi
N- hydr oxy- 2(R) - [ [ (‘R) - niéh hyl phenyl phosphinyl ] benzyt am no] 4- Ph
~net hyl pent anani de as coI orI ess solid: M5-1S: mz 375 (I\/H—I] 397 [I\/H\la]
(MK + . |
| Furthermore, in the process for preparatlon of the present mvennon

either phosphmeoxlde wh1ch 1s stable at room temperature ora compound :

wlnch turns into phosphmeoxlde under reactlon conthlons may be used.
5 As the compound that turns mto phosphmeomde under reaction

- condltlons, the compound represented by the general formula (X) may be

cited.



. N— Hydr oxy 2( R) [[(R) rret hyl phenyl phosphl nyI ] benzyl am noI 4- rfet byI p'ént anam d-
.. e: N-Benzyl oxy- :
2(R =[[(S)-nethyl phenyl phosphi nyI ] benzyl am no] 4- rret hyl pent anamn de - (460rrg,

. 0.99mol) "and 10% Pd/ C (100rg) are evacugped ina flask. To this is added

et hanol (I OrL) and a hydrogen atnospheré&.is introduced. The reaction is

allowed to.stir at roomterrperature for 2 hours at which time the reaction

appear s conpl ete by TLC. The m.xture - i's filtered through celite; t he

filtrate is coll ecéliﬂysfd evaporated to give a white glassy solid. The

hydroxamic acid is | I'ized by dissolving in ethyl acetate and adding

hexane dropw se ul e sol x on becomes cloudy. - = ' '

- N-Hydroxy-2(R) - [[ R) t hyl pl( i' phosphi nyl benzyl ani no] o
‘4- et hyl pent anami de Rs® obt ai ned as a white crystalline solid: M5-1S nfz 375

[ MtH) , 397 [ MeNa] +, 413 [ MHK] +. (Rlerr] = isobutyl, Rerr] = benzyl,

Rlerr] J ar pls y

EXAVPLE 4”?\%%::(9 RR &‘E@% #eanrf‘é?%ch see%*%reaﬁelﬂyfgfgé’ﬁpﬁ%gr aP}"F}éum ne
_(43. 639, 3§ gﬁmiéohﬂ ved i n methanol (400nL) and cooled to O[err]C.
S To this is ed ropw se thionyl chloride. (25.5nm, 350mmwl). The reaction’

is allowed to'rﬁélshbéﬁtnbﬁunﬂ giom S%M%ﬁnala@tymaytbmwmnol atiles

“are renpved to give an -

PCT/ US%7/ 14366p as an example of the substitutional group X in the aforementionl :
of f-white solid.  The product is recrystallized fromethyl acetate/nmethanol
' to._give D-Igeneralformly|(IDskteis prefatabbéthat these substitutionalgiaupssate the
N-Benzyl D-1 euci-ne nethyl ester: D-Leucine nethyl ester ‘hydrochloride (35g,
193mmol ) i ailkykgxsupeer the arsdigrenpl . To this is added sodium acetate (39. 4g,'

Stirred i or 18pAHeekaTeFIgs ot dhy oG oshe ERREYA si%m@ il bij
eactioh | %r?épﬁ%@e&t%hsaﬁ%@p@a @ﬁﬁbv eéaf’b?ﬁ‘;{i f?e; .

'-added wth- stl,rrln_g and after 10 mnutes t he vol atlles are



renoved. The pr oduct is extract ed with et her and washed with.water (2X)
The ether.mxture is drited over - sodi um sul fate and evaporated to give

. .39.9g of 'N-benzyl D-l'euci ne methyl ester as a col orl ess oil.

"N (Di.net hyl phosphi nyl ) - N- benzyl - D-1 enci- ne net hyl ester: . Dimethyl phosphonl c .
chloride (200ng, -1.78mmol) i's dissolved3In dichl oronet hane (5m .) - and -
cooled to O[err]C To this is added a sol ution of N- .benzyl D-leucine . :
met hyl ester (412ngy, 1.75mmol), and N-nethyl nor pholine (0.44ni,. 4mm|) in -
di chl oronet hane (5nmL). A catalytic anount of 4-dimethyl aminopyridine is .
added ‘and the reftion is &4 owed to stifh 16 hours af roomtenperature. At
this tine, tﬁ;;,_s.llds Eltered of -_eflltrall_;,_e_._-ollected_and
evapor at ed &ude produgt is puri. by -silica g¢l flash
- chr omat ogr.aphy. ( 4 ethyl nmcetate: rret hemol) to givek
- N (di-met hyl phosphl nyl ) - N- benzyl - D- | euci ne. rret hyI ester ‘as a. coI orI ess
solid.
N Hydroxy 2( R) - [[ Q -- hyl phosphi nyl I benzyI am nol - 4- pet hyl. pent anam de: 'N— .
(Di met hy] phos -N-benzy\- ﬂl euci ne n§t hyl es 158ng. 0.5 | .mol ) i's
treated W|th t|on of CK (ZW‘Tl 76 M. £t hanol ) prepared as
“described in- and FieserP'vol . pPh-478). The Phl’eaCtI on is allowed"
“to. stir 3 hours omterrperature at WhICh tinme is determned conplete by
TLC.. The -reaction”m xture-is neutrali zed with | Maeous HCl; the . o
volatiles are renmoved until the pro oils out. pAanol is then added
~followed by water dropw,se until h | ution- app_ea Ioud-y ‘The crySt.aI s
are collected f||tr ion tog-g OH o -

N—hydr oxy-2(R B4-hosp Heenzyl ang, ng - T hyI pent ananide as a
colorl ess solTar NB-1S mi z 313 EHLA 385 [ . 357 [ MK+ (R[err] =
“isobutyl, R errl =benzyl, R[err] f P -
EXAMPLE 5 [err] N-Benzyl D- al af & D- Al ani ne net hyl
ester (4g, 28. 66mml ) is. taken up in nethanol (10O To this is added :

~ sodium acetate (5.88g. 71.65mml) and benzal dehyde (2.9nL, 28. 66mml ) . The
mxture i's stirred for 15 mnutes and then a sol ution of sodi um -

- cyanobor ohydri-de 1 089, 17.2 ) i n met hanof® 5rr1_) i s added dropwi se to
t he. m xture. Afte |rr|ng for Ttours met.hanol] is evaporated WO
- 98/ 8853 -

PCT/ U897/ 14556

o | A spin' tfap agenf 'm'ap be used as t:lle oompound' that can oapture radicals.
The spin trap agent is a compound uthiCh is-'use(l for idenﬁfying a radical | _
with a short ljfe-that cannot' be observed directly by means of ESR and'for'ms
: 5 a spm t.rap compound radical observable with the ESR with the radlcal to
' enables to 1dent1fy the ongmal radlcal w1th short hfe t1me by ESR analys1s
~ Specific examples of the compound mclude, but are not limited to, nitron

and mtroso compound as shown below



under reduced pressure and the prdd'uct is extracted into ether and washed

wi'th.water (2x). The crude product i's purified-by silica gel flash

chr omat ogr aphy. -(8: 2 _hexane: et hyl acet at e) to gi ve 3 3g of N-benzyl
- D-alanine nethyl ester as an oil. -
- N- ((R) - Met hyl phenyl phosphl nyl ) - N benzyl DZsaI ani ne . et hyI_ ester.
Met hyl phenyl - phosphinic -chloride (361lng, 2. O/rmol) is dissolved'in
~di chl oronethane (2.5nmL ) ‘and then cooled to 0 C."To this is- added a -
sol ution of N-benzyl D-al anine nethyl ester (400ny, 2. 07mml ). and N-net hyl
“norpholine (0.5 nm,. 4.6mo |n di chl or onet hane (2.5nm). A catalytic .
. ampunt of 4-dingth | am Nopyr }-€ ek to the stirring mxture.
| | J ¢ PRt washed with water
and brine, drield over sodiurg fate, and cd d. - The crude product
_|s purlfled by silica gel fl)ash\ chromatography (100%ethy| acetate) to- .
-gi.ve N-((R) nmet hyI phenyl phosphl nyl ) - N-benzyl - DI euci ne et hyI e-st er-as an-

ool

- di chl or onet ha

TN Hydr oxy 2( t hyl p enyl_ osph yl.] benzyl ami-no pr op| opanmi de: -
N ((R- Mt %PM tﬂ gﬁﬁymc@abmésm teddndhe( 1811y, |
0. 55mmol ) "is treate

Dethanol ) pehRgl SEat bt Ppéibﬂiﬁ?"’%de@et%icaﬂ toke radiggls. (TR ormEs The
The. react | SeEndibfih afs cib ARHi3e Faatlle fen ?ﬁ% o e o o O les
~are renpved. - § ggﬁﬁﬁ:!gfﬂfé :ﬂigb'&ﬁd‘tﬁ aPe fc|a§| 1 mcd(jlsﬁ'sc%lthf@dsl gghpﬁ

wi th THF. The ng resrdue IS cry |ssolv

acetate andhe ity exHPO Bl M%&&&Hétvf&ngf&@ﬁgﬁﬁg?%d thegadiesl, i

N- Hydr oxy-2(R)-[[( met hyl phenyl phosphi n propl onam

~ obt ai ned a&dﬂ@det&ﬁﬁﬁeﬂﬁﬂdl@ﬁhtfdﬁ’ﬁi the' méfhodagddscibad Bétblv+. T8RS
[MtNa] # . (Rl err] benzyl, Rlerr] = methyl, Rerr] .phenyl, R4 = phenyl)
EXAVPLE 6. approprialte (rEngbeﬁyAﬁdepélth/bnthleltypépf the ﬁaﬁoallm betchptued er .
‘Di phenyl phosphi nic chl.oride - (0:2nm) is dissolved in dichloronethane (5nl)
‘and cool ed _zmdtlitevahm may hehused to seldetithe emhpound that b eappirealiealsne
met hyl “ester, (243ny, - | . 26mpl ) and triethylamne (0.39n, 2.8nmmol) in - -
di chl ofbnetofdhe nresen lventionk al yt i c .amount of - 4- di met hyl ani nopyridine is

added to the The reactjon, stirs 48 hours at roomtenperature. The.
ﬁé%égm?%m@tsﬁ%beabtmﬁ ngw@p@mm%efﬁ ‘then

yashed 0 e NG B ) i BASEME o BpbS bk thl VRIS

| N-(di- phe”y'e‘mﬁm P&(ﬁ) 1%" 36 %goﬁlﬂ{o%%ﬂgn"c%mﬁat&f 58'thd i)agls & tlhe o

S assumptlon that the radical to be captured is the rad1ca1 correspondmg to the

; 15 hydrocarbon to be omd:zed (formula I- 2) The value of the enthalpy (AH)is
- _preferably -25 to 50KJ/mon, more preferably -20 to 50KdJ/mon. Usmg the o

) compound that can capture those radlcals whose AHis w1thm such -
| appropnate range produces satrsfactory results as intended by the present

, '1nvent10n
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N- Hydr oxy- 2(R) - [[dlphenylphosph|nyIIbenzyIan1noI propi onam de: To
N—(dlphenylphosphlnyl) N benzyl-D—aIanlne net hyl ester. (100nmgy, 0. 25mmmol )
i's added a solution of NH err]OK (0.88m.,33.76 Min met hanol ) - prepared as
~described in Fieser and Fieser, Vol. 1, p. 478.  The reaction is stirred for
16 hoursat "which time TLC |nd|cates conpletlon The reaction ‘mixture is
‘neutralized with- 1 M aqueous HCl ‘and the volatiles are renoved. The
product is pufffiedTy silaca get fl ash -chr omat ogr aphy (100% et hyl acet at e)
to. glve N- hyglr oxy- 2 R) [ []di phenyl phosphi nyl ] benzyl ami no] - proplonan1de as.
.an oil: Ms-1S Lj$bﬂ,(ﬂig)[hﬁhb] . (Rlerr]= benzyl R[err]

methyl, Rerr] = err] phenyl) ' .
EXANPLE.7 . err, (@:Picolyl) D-leucine met hyl ester: D-Leucine
~.nethyl ester drocht'ori de (20g, 110.43 mol) is dissolved in nethanol. To
this is added sodium acetate (22.64g, 276 mmol) followed by 3-pyridine

Foom t emper ket rﬁpat%tmaigﬂ%msﬁxgt‘dfh‘#ﬁy;ﬁoﬁtiSt‘iﬁrfSe:ELJ T5g,
- 66 I dge I 6

Foom t emper at vy SeniANHap(Pby banBhitth & RertehFil it tid B sl ™
~resul ting GHowifigithk¥alied thuﬁwﬂt f&ﬁé%n@aﬁcgggtrag#@ fer (2X> The

organics are dried over sodium.su ate an”oi’l. The

products i s sememﬁﬁcbynﬁﬂémﬂar @@bithl ﬁﬁithsa( ANRi ﬁﬂétﬁea?'MdPR% PidptanfCet ate).

to give N-(3 pi colyl) D leucine methyl ester as an

N- Hydroxy:- %(fﬁérde[rtﬁh‘@ euktdnfopnatioheasch by ythlinpleealar forte fibld miethbd! pent a
n-am de: Meth henyl phosphi ni.c chl ori de (12 23g, 70mmol) is taken up in

di chl. oronet(ﬁi‘ﬁ@ﬁMmMﬁehh(QUANMmogﬁm)r] C. To this is added a

sol uti on .of . Nﬂ'ils picol'yl) D-leucine methyl ester (15.5g, -65.6nmmmol) and N
net hyl mor pho ﬁé Mmﬁthqmmr)d ﬂ:hatjchIbapmthmlS hasithye figures
-catalytic a tﬁ of 4- dinethyl am nopyrl dine is added and the _reaction

stirs for &PPFWW\%@%& Ao (ROMO MW%%%@@Q ivalue ._

| chlori ge |s ded e sq.eaction _continues to stir for 24f.
'.h ours lq) e enthgﬁy(;l 1s mos pretterablee}nt (1)s mvenﬁon L

heryl

N ext, given below isan explanauon of the reactlon condmons of the '
: present mventlon | ' | | : |
The usage of the compound that can capture radicals or the compound
" that turns into the compound that can capture radlcals in the reactmn
‘ '_15  system in the present mventlon is norma]ly in the range of 0.00001 to 5 0 |
| | parts by welght preferably in the range of 0. 0001 t0 0.1 parts by We1ght per
: 100 parts by we1ght of the startmg matenal hydrocarbon
As the oxygen—contammg gas as the oxidizing- agent a1r is norma]ly used,
| but oxygen or any m1xed gas of oxygen and n1trogen may also be used. N
| 20 ) The re,actlon ma_y norma]_ly be conducted at atmosphenc pressure but it |
| may also be Conducted'.' under elerated pressure. The reactlon temperature
' is norma]ly in the range of 40 to 120°C preferably in the range of 50to
100°C. |



-unti-l- conpl ete. By TLC, the diastereoners do not separate The product S
purrfred by silica get f1ash chromatography (5:95 ethanol': ethyl acetate): to_—
give N-((R/'S)-net hyl phenyl phosphinyl)-N-(3-picolyl) D | euci ne net hyl -
“ester as an oil. To this ester .is ‘added a soI ution of NH err]OK (250n1_

1.76 Min met hanol ) prepared as descri bed’ in Fieser and Fieser, Vol. 1, p. :

'478. The reaction.is stirred for 16 hours at which tine TLC|nd| cates.
conpl eti on. TEurﬂmmomnthnsmeacuonsnaybemndneted/m the pidsence ofia b4sic and
the volatiles are r empved. The product is purified by silica gel flash_
“chr onat ogr £pAypounst imthe stateof atselid er-an agupous solutiors. cExamples of the

RS |.pheny! phosphi nyl ] 3- pi col yl am no] - 4- .- V\D
glé%gggéy bbg?c ddn(xpouh Ji%d‘é? sod%{me car onat>e ]sod1?1m hy>drogenca]rbonate =

PCT/ US97/ 145

‘et hyl pent gﬂi’rﬂlﬂd‘yﬂoﬁl%mmﬁﬁn ‘FﬁrkPBPEe drotar%%hzéﬁﬁeycamq%em z .376
’ ( M+H] + b . 3 %S%ﬁd!hé@f(i’ﬂhe _b R%r oxiae arh%m%gheguer ro]mde S'the ahlount (EIXANPLE

met hyl ,

_'2st er: : eerEl hy?e bﬁeny‘fom osp‘ﬁr nic’ c)rﬂl géﬁﬁ%#f&%ﬁ@mw%éﬁdﬁgﬁﬁ bh?lln
Sofut s on o e roRéabiy (010t i?"éﬁ b PeiBhilier, 10 bty e wiipht ufine

N--net hyl - Metaiting ﬂﬁatéﬁalh%ﬂ!rocdrb@ﬁm’fm) in.dichloromethane (3 nmL). After .
- stifrring 16 hours at roomtenperature, two spots are observed on tic. These

compounds - ar eThepesction il the ph'esentﬁﬁlvehtléﬁ hmg} b@f&hﬂﬁbﬂéd‘ldy efthe? lfhttEH lor
' _10 contmuous method. In the case of conductmg the reactlon by the batch

method 1f the startmg mater1a1 hydrocarbon isa liquid at the reactlon' '
temperature, the aforement10ned compound that can capture radicals or the .- o
| aforementioned compound that turns mto the compound that can capture
- radlcals in the reaction system is added to the startmg material and .
16 normally made to undergo ox1dat10n reactlon by blowmg air into the matenal
- with heating and agrtatlon Ifreqmred an mactrve orgamc solvent may be
E used as the reaction solvent in the reactron On the other hand if the
_ startmg matenal arylalkyl hydrocarbon isa sohd at the reactron
) temperatur_e, it is made.to be dissolved in an inactive organic solvent to form.
20 - a soluﬁon, and the aforemenﬁoned compound that can capture radicals or the
o aforementroned compound that turns into the compound that can capture |
:radlcals in the reactlon system may be added to the solutlon and made to
| -undergo oxrdatlon reaction by blowmg air mto the materral with heatmg and
| ‘agitation . | ) '_ - | |
.26 | Further in the present mventron a sma]l amount of hydroperoxlde whrch :
| corresponds to the hydrocarbon may be present as requlred as the m1t1ator

. in the hydrocarbon at the time of the start of the reactlon



. .acet aterret hanol) to give two di astereorrerl ¢ products: ' '
‘N- ((R) - net hyl -phenyl phosphi nyl ) - D-1 euci ne et hyl ester, Rf 0. 25 (100% et hyI

~ acetate) and N-((S)-net hyI phenyl phosphi nyl)-D-| eu0| ne. net hyl ester - Rf 0.

' PCT/U897/1

14 .(100% et.hyl acetate).

'N- Hydr oxy- 2(R) - [[(R) et hyl phenyl phosph| n%/"l ] am nol - 4 rret hyI ‘pent anam. de
N((R. Mt hyI phen pho hinyl)-D-| euci ne methyl ester (60ng, O. 21mmol) is
treated with & CgfaS\l&IGMQIGOﬂmtal]coi&)lbkmaymhmhe)u)sed)r epared . as

- desc¢ribed in |ese and Fieser, Vol. 1, p. 478. The reaction.is stlrred for
'7 hours. at’ ‘Wﬁﬂcates corrpl etion. The reaction mxture is

neutralized eous an the _volatil es are removed. The residue -
i's purified h\%@hlqayﬁfgglmﬂ'hg orme r?&t%ﬁ?‘ﬂéi? thestagting material - = =
-acetate: et to ive
N-hydr oxy- 9{3@“’% Wﬂﬁ%#ﬁ%%mmbfmsﬂmpmmm%%@me as
'.aco1or es ISr:r 285 [ M+
N Hydroxy }eﬁ)%ﬁ%}% (llenyl phosphl nyl ] ami no] 4- et hyl pent anam de: -
- NA((S) Methyl 3@@1? ny, 20,1 9mmol ) |
“treated with g&so u Pgﬁﬁgkr}l{k-ﬁheor%rl@ I&%@gﬁl_mvf tll%‘" gnol) pr epar ed
. as describ is stirred
- for 6 hourgi%gllJa gﬁl@ﬁa%lcang%l{é ﬁdr egg?éersedg:fdﬁp ellgg%a‘ﬂpﬁleﬁ?%ﬂ n mxture is’

-neutral i ze%sullhnbnl\émbeoﬂseﬂ%veﬁﬁohm:ﬂéaﬁ residue
i's purified by silica gel. flash chronat ographyﬂ(tg%ﬂg%e%t I%ﬁ/(ﬁfiofﬁﬁ? :

acet at e: et haaohonfaﬁdaﬂeﬂﬁbt;eﬂngﬁuﬁthe éﬁalﬁst ds'feﬁlﬁi‘é'd/' acet at e/ hexane to
gi ve N-hydroxy- .

2(R - [YX S) m;ll@enyl phosph| nyl ] ani no] - 4- met hyl pent anami de as a “col or | ess
solid: M5-1S mi.z 285 [ MHH]| clSiR[err] - H Rerr] :|sobutyl R[err] =
net hyl', R[ err Givemk Q]WV}S a spe segiptivesf examples of preparing organic

55 30
EXAI\/PLE 9 lx dg'gpero:ndes from arylalkyl hydrocarbon However the present mventlon-- o

| is not limited in any way by the fo]lomng examples,
15 - 18 mg of 2,2,6,6- tetramethylp1pend1noxy were added toa mlxture of 144 g ,
| of cumene and 36 g of cumenehydropero:nde, and all of them were d1ssolved |
| 90 g of 0. 05 wit% sod1um carbonate were added to it, and th1s mlxture was
heated under 6 K pressure to 105°C Then air was blown mto itata rate of
'. 400 mllmm wrth v1gorous ag:ltatlon for 3 hours to oxldue cumene.
20 ~ The rate of accumulatlon of cumenehydroperoxlde durmg 3 hours from the
| ' start of the reactron was determmed by 1odometry and gas chromatography
to be 5 0 wt%/hr Furthermore, the selectwlty of the cumenehydropero:nde
wh1ch was formed in the reactlon was determmed by h1gh performance hqmd '
chromatography to be 91 mol% _ _ - -
, 25' " N The A 3 and enthalpy (AH) of the 2, 2 6,6- tetramethyl-p1per1d1noxy used '
| and the cumyl radlcals correspondmg to cumene were calculated to be 0. 2eV
. and -6. 4KJ/mol respectlvely ' '



Bt hyl et hyI phenyl phosphi nate: A mixture of di'_et_hyl_' phen,yll phOsphoni te
(4.5g, 22.70muol), ethyl iodide (0.24n, 3mmol) and benzene (1 OOM) .is

" stirred and heated at 85[err]C for 24 hours: The reaction is 30% corrpl'e'te

as indicated by tlc. Anot her portion of %hyl i odi'de (0.30nL,  3.75mml) is -
‘added and the reaction is stirred for addrtional 36.hours at 85[err] then

it appears_conplete by tic. The volatiles are renoved on a rotary.

-'evaporaterwgnet hyl et hyI phenyl phosphl nate as an oil.

I R R i M%ﬁrmmm
hl d Th il f t '
o o B v ok de el B34 B eyt r°§”h“e

Product T AR MO ad AR of' Gulighliy 4 pgr&adstrwgﬂﬁ%ﬁs%@

.chl oride as a

SF G ¥ Dnee e R o Rzon Nl Aok 89 BB b B35 o ag%? wion
(15m) is gslBed. 2 wigbmEi orueth&ma@wé saeahwtﬁe%mﬁefaiﬁmﬁéré&ae

~.7.1lmmol ) and N-net hyl nor.phol'i ne 36m, 12.4mol) i.n dichl oronethane

(15n) . A eaAtich Wdscforiedin fHe fbatétimtdwé a&mﬁmfmgmpeﬁﬁmaaadudm S

reaction'is stirred 90 hours at roomtenperature. Two spots are observed on
tic. Thesechmmatographyetoirqm aicd%.by silica gel flash chromat ogr aphy (95:5.

~ ethyl ‘acetate: methanol) to give two diastereoneric. products: ;

- ((S)- et hyl phetiye pnﬂsaipyr(yAH) Nflbhmly-lt-bmalmtroomdmubetf andtthe cﬁyhraziicﬂsOO% :
ethyl .acetate) and_N{((R) - ethyl phenyl phosphinyl)- N-benyl Dal ani ne net hyl

est er 10Rf- oontsqum@lugehomnmaneme)c culated tobe - L -

N- Hydr oxy- 2 Rh ! ! L et hyl phenyl phosphi nyl J ani no] - propi onani de:

o N((S)-Et hy osphi nyl) - N-benzyi - D-'al ani ne nethyl ester (105rrg
~0..30mmol") tr at d with a sofution of NH err]OK (1.0m; 1.76 Min-

-met hanol )~ as described i'n Fieser and Fieser, Vol . ‘1, p. 478. The

et ot on %?@?éw%&%ﬁrﬁ%%%%%mﬁaﬁﬁms S

_PCT/ Us97/ 1ﬂ3ﬁ§droxyphthahm1de was used in place of 2,2,6,6- tetramethylplperldmoxy

- 15_ - The rate of accumulatlon of hydroperoxule durmg 8 hours from the start
-~ of the reactmn was determmed by 1odometry and gas chromatography to be
5 0 wt%/hr Furthermore the select1v1ty of the cumenehydroperomde wh1ch |
was formed in the reaction was determmed by h1gh performance hqu1d |
o _..'chromatography to be 87 mol% ' '
'_"20':_'Examn1e_4_ - . | |
o | The reaction was conducted in the same manner as Example 1 except that' |
' potassmm mtrosod1su]fonate was used in place of 2,2, 6 6-
' tetramethy1p1per1d1noxy | L
o The rate of accumulatlon of cumenehydroperoxrde durmg 3 hours from the ._ -
25 'start of the reaction was determmed by 1odometry and gas chromatography
| to be 5.1 wt%/hr Furthermore, the selectunty of the cumenehydroperoxlde : -

- Whm_h was formed in t_he _reaotmn was determmed by high performance h_qu1d R



31 and the voI at| | es are rermved The resi due i s purlfled by si I i ca geI
“flash chromat ography (95:5 ethyl ‘acetate:methanol) to give
N-hydr oxy-2(R)-[[ (S) - et hyl phenyl phosphl nyl am no] - pr opi onarmi de .as coI orl ess '
Csolid: MS-I.S miz 347 [MtH], 369 [ MtNa] +.. :

N- Hydroxy 2(R-[[(R -ethyl phenyl phonphi A | am nol pr opi onam de:
N ((R) - -Et hyl phenyl phosphi nyl ) - N bénzyl - D-al ani ne net hyI ester (333rrg
0.96mml') dhromatagraphy tthb&SQQhul%.On of NH20K (3.3mL, 1.76 Min net hanol)
prepared as described:in Fieser and Fieser, Vol. 1, p. 478. The reaction
“is stirredixampl&éBhours at which time TLC i ndi cates conpl etion. The
-.reaction mxture is neutrali zed with | .M agueous HCl and the volatiles are
removed. The5Pang®i,2,6.Gtetramsthil 4qipeoding were added to amatasyrephy2695: 5.
~ethyl acetate:nethanol)_to gjive 11Q (339%, . 0of N-hydroxy-2(R-[[(R)-

et hyl pheny8 obeiagne apd 54 rf% le%ﬁpo@:eée,c@tb dhem were Vs 1S niz

_ '.?Iifl‘-gr E i\é* H ﬂ%@?@l"g"‘w "8:6 ghﬂ)uniied rvg%e]rz%ere Alded bo T it, Tad this R&M@eigy':

ES”#mu BB Bl b R To R MR BB BY, (L 5%, L
'--'IS ol ) ?’g{rﬁﬂs nl(sgrr %%oP %gé ?JF]%%JGQH ?er?’l‘f%aﬁ%%mjm cﬁgﬁéﬁ)ﬁi@tl de.
(440rrg, 7.@Paded Th it aﬁﬁg%ﬁ% itha$io t|rred for further 16 hours at

' room tenperature. I's evaporated and the resulting residue is

~ taken ‘up in qhasiatadf aceunidaEibR of @ﬂniéieﬁgﬂfﬂ%ﬁkﬂlé’aﬁéﬁ A5 antP6 MRty th |

wat er (2x), dried-over sodiumsulfate is evaporated to-give 1.81 g of
N-hexyd - D-fabmnihieestait bf the séauticiswas et @rhiifd and averaged by iodometry and

_ N-((R) Met hyl phenyl phosphi nyl ) N- hexyl - D- al ai ne nethyl ‘ester: -

Met hyl phergds ¢hhoapdtogiraply) tobe 37 @it%/hbg, Fanthexmore, the seileahmtyrof the
. di.chl or onet hane (50nm.) and cool ed to O[err]C To this.is added a sol utlon of
~N-hexyl - D-cunaenehydnophyoxide véhich mas forsrerhist thexrenctidnewns (detemmained
15mmol ) in dichl gronethane (10 ml)_.. A catal ytic anmount of:
~4-di net hyl aamrﬁ by chigh nerformanceliguidchaomatogzaphy te ba 32mol%. hour s,
~washed W tlg @r and brine, dried over sodiumsulfate, and concentrated.
The crude is purified by silica gel flash chronat ography (100%

et hyI geetat %t 2 %{}\fl) séﬁdﬁtedlfn%e %n?eh&sa%rﬂerryds) Exampfe xcept n| ne

nmet hy est er

B it as L
! Mot 1 12,23, 6etal fhethR4fipOiidinol. | |

The rate of accumulatlon of cumenehydroperoxrde after 4 5, and 6 hours

from the start of the reactlon was determmed and averaged by 1odometry and
20 gas chromatography to be 3. 8 wt%/hr Furthermore, the select1v1ty of the
o cumenehydroperomde which was formed in the reaction was determmed and

averaged by lngh performance hquld chromatography to be 90 mol% :

25 : 5 g of pure water and 36 mg of 2, 4 G-tnphenylphenol were added toa
' mlxture of 122 g of cumene and 53 g of cumenehydroperoxlde ‘and all of them

were d1sso_1ved_ as an oil p_hase. This m;xture was heated under 6 K pressure



of - ‘NH20K (2rr1_ 1. 76 Min rret hanol) prepared as descrr bed I-n Fr eser and- oo
Fieser, Vol.. 1, p. 478. The reaction is stirred for 16 hours at which tine
“TLC.i ndr cates conpl et ion. The react | on mxture-is WD 98/08853 :
PCT/ US97/ 14556- : . .32 neutralized"
"wth | M aqueous HCl - and the vol atil es a|3§ renoved. The crude product is =
purified by preparative TLC (95:5 ethyl acetatenethanol) to give 110m of

- N- hydr oxy- 2¢ RP5PC( RThermirhgn o wasyixidizedhwhile blowing airm%moamramaf@eoas a
.. colorless solid: M5-IS mz 327 [MH - 349 [ MtNa] +. (R[err]- = 2-hexyl, Rerr]

= met hyl , F!{]émil} withwigorousRigitation: phenyl) Addi tional exanples of
sCOﬁpounds of i nvention which-are made using the nmethods described above -
- and ‘sui tabl e ﬁemlene 86 magefiZedi §+fe1phensdnhenolghm1eedma nmumrbpfmm |
met hods:- rr Rlerr] .

Rerr] - -& of cumql,qeeand %ﬁ%p@mpnehydrqpqrgzmge) pgdrqure water were added

] E a[zsab] ) [ i ro]the raaftqr at rates o¥ 175 gghﬂ and gre;hr&%ﬁfqr%%g%/l ﬁﬁ%ﬁ%b&gﬁﬁm é '13

benzyl manner %Weblde@ce%mxl IIWOf contin o ‘ltsll':e;e‘i‘gé@a l e514

‘propyl .

I sopropyl-. [l | e 16
et ﬁoxy . %acuonbﬁﬂmd Was collected by RW into anothgr H%%esl 17"

?ZdL%Br/OEEMY héuyr aﬂgﬁh@d{ﬁrslﬂom t}lee#tg%t 8fﬂ1e reactfbnpyr' dyl Exarrpl e 18 . H |

*phenyl ) net hy T agg ﬁ'ﬂc%umu]ﬁ%ﬂydfcumenehydrﬁ Srgaas wd detfrmmgdbp
-4-fl uorophenyl Exanple 20 et ? 4-1m dazo ;

2- net R0xy pivtloyletry and gaseéﬁndmﬂogﬁebby 21The avétage of three deteﬁﬁlﬂalﬁoﬁ m3f hy
met hyI . 4-net hoxy 2-pyridyl. _
- values was 3.8 wi%/hr. Furthermore the select1v1ty of the
cumenehydroperoxlde wh1ch was formed in the reactlon was determmed by |
B high performance hqu1d chromatography .The_ average of three o
| h determmatlon values was 89 mol% | B .
15 The Ace (SOMO) and enthalpy (AH) between the 2,4, 6- _
o tnphenylphenoxy radlcal presumed to be formed from the 2, 4, 6-
tr1phenylphenol used and cumyl radlcal correspondmg to cumene were
' calculated to be 0.4eV and 16 5KJlmon respectlvely
20 _' N The reactmn was conducted in the same manner as Example 7 except that
| :2 6- d1-t-butyl-4-methylphenol was added in place of 2, 4 G-mphenylphenol
| The rate of accumulanon of cumenehydroperoxlde was determmed by .
- _1odometry and gas chromatography The average of three determmatlon |
. values Was 3. 5 wt%/hr Furthermore, the selectivity of the | o _
25 cumenehydroperoxlde wh1ch was formed in the reactlon was determmed by

~high performance hqu1d chromatography to be 90 mol%



Exanple 22 methyl "'~ amino methyl ethyl nmethyl ethyl

Example 23 - benzyl benzyl - methyl - phenyl
. Exanple 24 .. nmethyl . - met hyl : met hyl eneoxy Exampl e 25
“4-methoxy - -~ isobutyl _ - nethyl fphenyl benzyl Exanpl e
- 26 . benzyl i sopropyl - : 3ﬁethyl ' met hyl- Exanpl e 27
: phenylethyl nmet-hy |- -~ methyl ~ phenyl Exanple 28

cycl ohexyl netthglof pm'ervyater and 36 mg nﬁthphenylphosphmmdmwpphaddbdlinafpI e

29 3-pyridyl neth benzyl hese
- exanpl es pnuv}r/wre ﬁ% giof |cumm aedﬁ&/s oﬁcmpnebvémpegomdanged@dl oﬁthmm ng

~ the present invention and dq not in any 8/ 08853
PCT/ 8397 / 130538 d(isso ved as an oil pl ase ml‘hrs mixture wag\'ﬁeated under 6 K pyessure

'?ﬁg’éﬂi : Z:nok b 308207 : &lﬂ?aoaﬁrgrsﬁfsr@xmﬁﬁgw ﬁsgsraﬁefgﬁﬁﬂgﬁﬁn ; Y gﬁﬁqﬁ%ms .
ta;Ee Itnsen{ ngr%_aaeﬁttog%@* %OSI tIon an net no exar’rp es (0] not Ii1mt ]

A nce to the skllled artisan to prepare and
o t
e Lo scomroN A e P38 ik B8 Ao R Aot AE BT B i GRERE Case

| bel thy d d t
el ow wi { 1195 4urh 38 bd 53 g of cumen G AFRDERINIOAnY BB PRk Wbt 1O ot .

od

limt. the invention ut provide gul

- conpounds, adds@es ith WAL htFALELE1TE IHlﬁxr' AW B d/Rbur, HeSp&dtivdlgin such -
practitiioner will appreciate that the exarrpl es provi de gui dance: and may be .

~varied bas ﬁrhnnemﬂmtlthe(msﬂeilc‘eltﬂné&é ileidur of continuous reaction.  The

Exarrple A .~ A tablet conposition for oral ‘adm ni stration, accor di ng .-

. 1.0t hdOpr eremttmmhquid was ooﬂeotmﬂeby overﬂow my;o another veﬁsninhmee\hmes

~ Amobunt ' nple.9
15. g every ];gm gﬁ@r 4 hours from the start of the. reactxon _
120. . Maj ze, St-a
70 rrgng ~ Thergate of accumdllatlon of cumenehydroperoxrde ‘was determmed by

S t :
19 helodegand Bas phipraatoerashy, eTéanreaﬂﬁ@Of Bh#s&rdﬁ}fﬂammaﬂa»e used
Wi th subst Il is e O >
'_Zs“o ko' (1329e? éﬁ?f%‘wt%zhff?i. iormers: tha IR ool Sarea 0

15 | cumenehydroperoxrde whrch was formed in the reactlon was determined by

-—

~ high performance hquld chromatography7 The average-of three
o determination values was 90 mol%. | o
o | The reaction was conducted in the sarne manner as de'scribed in 'Example
20 9 except that tn—t-butylphosphmeomde was used as an add1t1ve in place of
| trlphenylphosphmeoxlde ' '
" The rate of accumulatron of cumenehydropero:nde was determmed by
_ 1odometry and gas chromatography. The average of three det_ermmatron
values was 3.5 wt%/hr. Furthermore, the selectivity of th'e o '
25 cumenehydroperoxrde wh1ch was formed in the reactron Was determmed by

- hrgh performance hqmd chromatography to be 90 mol%



by a method . of this invention. Specifically, for 2 years, a reginen of-
'three tablets per day is admnistered orally to said subject. ' At
the end of the treatnment period, the patient is exanined and is found to
‘have reduced inflammation, and i mproved ppbility without concomitant pain.
- Exanpl e B- : A. capsul e for oral adm njstration,: accordi ng to .the

resent - invention, is made co
Rm)u nt (9% w)lhe reactlsorEyg,sﬁqogﬁg tesd in’the same manng;p as ?‘ﬂ{ample 1 except that .

éggﬁdher gbﬁpéuﬁd Ien pgﬂdb‘&?’mgaﬂ&’é’dr‘meﬂg to Formula (1) are used
0" R (ron ™ IS ke @4“@@@??%%@°&%??%h¥‘%ﬁgg¥@aﬂ Blxfd S i Al )
‘this invenging, ?H@S’bﬁéﬁ@d 'v%xaldéthrﬁﬂ&f‘r %gulgdect ) End%ts?h%ﬁﬁtégﬁiﬁ}f fhe

 Exanpl'e 3. 1samn|stered y 10.sald

treat mgnt gehs gl widghpat Fﬁi‘fhér&cﬁ"éa ?ﬁe&hﬁt?rdf*t%%ﬂ(en have i

no further .advancenent of" er05|on/f| tron~of the artic Iar cartl

WD 98/ 0885%hich was formed in the reactlon was determmed by high performance hquld
- PCT/ US97/:14556 34.

Exanpl e C- chromatogﬁaphyltaéyemml%orrpom tion for |ocal- adni-ni stration,

“according to the present invention, is nade corrprl Si ng o Corrpo_ne‘nt_
_Amount (% Gpmparative Example213 o - | |
5% - Pol yvinyl al cohol '

15% . Skhe peaction was conductedm the same manner as Comparatlve Example

80% O her * conpounds &w ng a structure according:.to Formul a (1) are used
wi th dlbst dexcapt ¢ al qréﬁacheymemperaturewas,ﬁebaﬁlgﬁt havi ng deep cor neal

et 2 58 ot S ok LaTE o Lo S o B

ot o 18 iy AR S e bS8

. (C)Jorzrgom ti Oth bheoay \%)t%lhr Furﬁfumi’oi"edth’é s@é@ﬁ%t? of the cumenehydroperomde

| which was formed in the reactlon was determmed by hlgh performance hqmd
15 chromatography to be 88 mol%. - - |
- The reaction 'vras conducted in the same manner as"'Ex'ampl.e 5 'ekcept that
.2,2,6, 6-tetramethyl 4-p1per1d1nol was not used. N |
o The raté of accumulatlon of cumenehydroperoxlde durmg 3 hours from the '
' 20 start of the reactlon was determmed and averaged by 1odometry and gas
| chromatography to be 5.5 wt%lhr Furthermore, the select1v1ty of the |
' 'cumenehydroperoxlde whlch was formed in the reactlon was determmed and
| | averaged by _hlgh _performance hquld chromatography to be 86 mol%.
25 The reaction IWas condueted'in the same manner as. Comparative Example
3 except that the reaction temperature was set at 100°C..

The rate of accumulahon of cumenehydroperoxlde durmg 4,5 and 6 hours -



Benzalkonlumchlorlde 002

- Thi rer osal - o o - . .- .0.002
d- SorbLtoIh“' : j e - . 5.00
dycine - - .. . '_"; a1 . .0.35
Aromatics . I ' R C 0. 075

'P f d te ' Tot al
FPuritie W%r the start of the reactlon was determmed andlgneraged by 1odonqej:¢3|

199:90 7 e SRR YOS RN, e, B RS
Ehimge (5, ARGt SRR TR R it i
e o, AvetAEby RS BePhnd ARENRLE tonfHiGef AP+ Be %B%Bffse”t |

I nvention, I's S ng

Conp05|5t|0@1%{%g§@@1§mmli@npound .of Exarrpl e 2 N '
. 5.0 - oho , . 33.0

~ Ascorbic aci dThe: reactmn was conducted i m the same manner as Exarﬁpﬂe 7 except thSat

()

Ment hol

“Saccharin 2 4, 6-tr1phenylphenolwas not used ) 2 Propel | ant

- (F12, FI. 14) g s . Total = '

100.0 - Vrhe®a088Haccumulation of cumenehydroperoxlde was determined by

© PCT/ US97/ 14556 ' .35 Any. of -

- the-ot her cmimnemndgaaghmmatogmphy adﬂreraivergge@f Ithremdete@-m)matmnused
wi.th substantially simlar results. - - "An asthma sufferer sprays 0.01:
n vi d0a piYﬁ!bl%ﬁzwaatM wihe/br hFuﬁﬂLﬂmm,ltbeSﬁh&tlmoﬂblehrm synpt ons ‘are

~ di mi ni shed. ' IeFAtoplcaI

opt hal mi ¢ comaehydsaperoxide which F@Stii%m,sadégethe xermnpmas pterma@db

'%Sﬁéé.sl_flgklcﬁx%o e%ancehqmwmos?a@aémg% mol%. -

©0.10 . C S Eﬂ" kOEI gm ﬁhlﬁorl de ' 0.01
EDTA. = : S : . ©.0.05 . S ;

The reactnon was conducted in the same manner as Comparatlve Example

' 15 : 5 except that the react:lon temperature was set at 100°C
~ The rate of accumulation of cumenehydroperoxlde was determined by '
i iodometry' and gas chromatography The average of three determmatlon
values was 3.9 wt%/hr. Furthermore, the selectlvrty of the |
' cumenehydroperoxrde wh1ch was formed i m the reactlon was determmed by

20 'h1gh performance ]1qu1d chromatography to be 88 mol%.

um -



hydr oxyet hyl cel | ul ose (NATROSO.I\/P/() . 0.50
Sodi.um netabi sul fite ' : - . .0.10

| fggl gmA ullu”m&mﬂ"ﬂmmlorrpounds havi ng a gtructure accor d?n; t- .o. 'For rrutrgt !

(1) are used wth"substantially simlar r

ults:. ~ - A human mal e

" subj ect wei ghing 90 kg (198 |bs), sufferl ng fromcorneal ulcerations, is
treated by a nethod of this-invention. - Speci fi ically, for 2 nonths, a saline

- sol uti
af f ect
- Exanpl

.conpri
Armount .

carrier lﬂ%@ﬁ agas cong%ldrm%o tbﬁfpfrgse%e[of ?tplgpéhﬂ’l‘e

by wei

. 0.48%

0.53
.0.50

. 0.11

0. 011

on coghai,ni ng, 10 of -Exarrpl e.,5 is adm ni st ered to sai d'subj ec_ts
ed e?@h&%&fa&mﬁ - =
e G osition. f arente.ral a ni stration made
si ng: ‘1. Apl‘%cggsﬂﬁ) 0hyd)roperomdes, rp:h comprqises g:gjgi_'mg o |
00 rrg/ m

l%@i‘r Bﬁdm%hydroperomdes
met hyl -para

2.pr Dhgiprpessat@ndefined in Claim 1, wherem arylalkyl h drocarbon -
The above ingredients are m xed, form-ng a suspensi on.

9$‘t_ of c%ﬁ{p Jouiid th t M&é rrgﬂﬂ:als and convertmg it select1vely to

~ Appr oxi mat el weprésemted bytthe @mahﬁirmulas(l)adm nistered, via injection, to a

~ human

subject with a prerret astatic turmr -~ The inj ectlon site JUXt aposes

WD 98/ 09853 _ . . . . o '
PCT/ US97/ 14556 . ' - - .36 . the -
tunmor. This dos _is |repeat ed th ce da| ly, for ‘appr oxi mat el y 30 days:
After 30 days : ~of the- di sease sub5| de, and dosage is gradually

- decreased to
structure accor

hh It he IQ&?I ent. ' O her ‘conpounds -having a
Formula I are used W|th substantlally S|mlar _

d x

: '. _1'0' o (wherem P and Q, standmg for hydrogen or the alkyl group, may be the

- same or dJﬂ'erent from each other, X stands for a whole number of 1 to 3;
: and Ar stands for the aromatlc hydrocarbon group of the x value) is
ox1d1zed by a gas contammg oxygen and convertmg it selectlvely to

correspondmg arylalky]hydroperoxldes :

. '.15 | 3. The process as deﬁned in Clalm 2 wherem the arylalkyl hydrocarbon

20 4. The process as defined i in Claim 3, wherem aryla]kyl hydrocarbon is |

' -represented by the general formula (I) is cumene cymene, m-

: dusopropylbenzene, -dnsopropylbenzene, 1 3 5-trnsopropy1benzene,
1sopropylnaphtha1ene, dnsopropylnaphthalene, 1sopropylb1phenyl
._dnsopropylblphenyl or a mixture of two or more of these.

| cumene. W{’

5. The process as deﬁned in any cla1m of Cla1m 1to 4 wherem the

compound that can capture radrcals is radlcals of oxygen, mtrogen o

\.
This Sheet H

i Y e

REPLACED




_' ﬁv?itiésdtuuwmwmmwepared  mone =

00 . SDA 40 Al cohol

OQPQPPP@@

.00 - Flavor 43
08 . Emulsifier
08 - : . pbospherus, gu]:ﬁmecarbon or s:hcon ora compound that forms rad1ca1s of
05 . d ycerinn 1:0. 00 Sweetener :
02  theseal theweastion system.
05 ~ Sodium h droxid '
20 - 6. p/he proc>ess ‘as (feﬁnedm Claim 5, wherem the compound that can _
.04 ~ bal ance to-
100% - cwﬁee nadicals is aamass&a@ecq}soasa ﬁowouedtthet formn AR FRYERR ce
daily to prey egeneration. : - . Ot her compounds- '
"~ having:a éj trﬁgﬁ‘f?iugmgmﬁ‘@qu St tul al are used W th substantiall y
simlar re g{@éﬁ‘
| ozenge co?er osi grocses% ag deﬁnéad in Cla1m Eowherem the compound B
RZATAY I
0.01 | @@ﬁ% )]%dfcals is a mtrogen rad1ca1 or a compound that forms a mtrogen
17.50 - rh@ieal hQ'the reactlon system _
17.50 - - - Starch
i3280 . 8. lsvme provess as deﬁned m Cla1m 5, wherem the compound that can -
- 1. . Fl avor
11.70 100 captuxe radlcals isa phosphorus radical or a compound that forms a
- 0.10 .. Corn Syrup _ o baI ance to
- 100% V\phosphm;radlcal in the reactlon system _ : _

- PCT/ US97/ 14556 | | 37 -
<9,  The process as deﬁned in Claim 5, wherem the compound that can -

capture rad1cals is phosphme oxide or a compound that forms phosphme |
| ~oxide in the reactlon system | o | . '
.15 | -10. The process as deﬁned in Claim 5, wherem the compound that can
L capture rad1ca1s is a sulfur rad'lcal or a compound that forms a su]fur
radmal in the reaction system.. |
' .11. The process as deﬁned in C1a1m 5, wherem the compound that can
capture rad1ca1s is a carbon radlcal ora compound that forms a carbon B
20 ~ radical in the reaction system. _ ', o ,
~12. The process as defined m Claim 5."whe'r.ein the compound that can -
o capture radmals is a s1]1con rad1ca1 ora compound that forms a s:hcon :
rad1ca1 in the reactlon system | N | L _'
| 13. The process as deﬁned in Cla1m 6, wherem the compound that can
25 . | capture radicals is a compound represented by the_ general_formula dDn: o

-f
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L L [




A patrerr gses—the rosenge To prevent Ioosenr ng of ‘an |rrpI ant in‘the

maxi | | a. havrng a structure accordrng to Fornula | are’
used vvr t h II Mt“mmm] ilar resul ts :

Chevvr ng Qum Conposi ti- on

. Corrponent c : - W v%
Exanpl e 1 B f U o . 0.03
Sorbitol crystals. R o 38. 44

~ Pal oj a-T gum base* -~ E .. 20.00

- Sorbitol (70% aqueous eol uti on) o _ : S 22.00
Manni-tol - o L : .~ . 10.00
.dycerine ()6)-;2——0 (]I) S S -'7 56 .
.Fl avor o 1. 00.

A patrent chews the gumto prevent Ioosenr ng to prevent |l ooseni ng of . '
dentures. = (whorefl A Staf ARSI bR o8 viiShHb R % Sl ik Gl ™1 @ 1

'\llzlesgfl e K. substitutional %‘\n&?‘w 36 s for a whole number of 1 to 4 satlsfggﬁg 656

~ Met hyl par abe'%he value of Z) or a compound that formsotlﬁﬁcompound represented by the

~ Propyl par aben- Xant han
Qum. 5 general formula (IT) in the realkids system o Guar Quim ¢ '
- 0. .09__ . Cal ci um'carbonate - .12.38
Antifoam 14. The process as defined in Cla1m 13 whéi‘em the compound that carbucr ose
~15.0 Sorbitol : - 11.0 -
~Qdycerin capture radicalsis a compound represent'ed)by the general formula ABEnzyl
- Al.cohol = _ 0.2 L - Gtric. Acr d
.0.15 : CO0Iant ! -
.0..00888 .~ - . Flavor ' _
0. 0645 o oCol orant - '
O._0014 o Exarrpl e Ixr ghepar ed by first mxing 80 kg of gyI cerin and
ali of the benzyl alco d heating to.65 C, then slowy. addr ng and

- m Xing together neth ar n, propyl paraben, water, xanthan gum: and guar
gum Mx t heSe ingre | entsTfor ab(g‘isl 12 minutes vvrth a Silversonin-line
m xer. Then sl owR? Iao )ng i ngredients in the foI | owl ng order
Tenai n| ng gI ycerr ﬁt sor nt i foam C cal cium :

(wherem m stands for a whole number of 0 to 3; and -D- and -D’ stand
10  each separately for
A B ‘I"
. y =—0— or ;-N—
A, B, Xl,.X2,"R1, R2, R3, R4 and W stand each separately for hydrogen or a
' substituﬁonal group comprising an element selected'from among hydrogen,
_' .'carb'on' oxy'gen, nitrogen sulfur, phosphorus, si]ioon and halogen' 'and each
15 ring member carbon atom or each rmg member mtrogen atom may form a

double bond between adJommg atoms)
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car bonat e mm,’um% ,QIUIQd sucr ose. Separ at el y corrbl ne flavors and

cool ants ahd ‘then dd to the ot her i ngredients. Mx for about 40

m nutes. - - The patient takes the 4Por nul ation-to prevent flare up of

' CoI'itis.-_ . Al references described herei.n are hereby i ncor por at ed
- by referends., Theprocess/usdeﬁnadunallaan Hiohiéredn th e ehmpounsithasaan .
~invention-have been described, .it will be obvious to those skilled in the
art 't hat ‘varcanisreradipads ima cmonmdaharong pstrugture i which twenrrmecan be

made vmthout deoartl fromt e spirit d scope,.0 I nventi.o :
“intended to #@UEHU repro égdﬁﬁe ‘gﬂdm areproseheﬁreheﬁmslam tbﬁat are

wi t hi.n the scope of paveni jon. -
.39 WHAT - | Wrﬁz ‘ihA corrpound havi ng a. structure accordi ng to
For mul % 1

Fore]. 1ﬁydr The progess e defiped ip Gl 15, whersin the ?wd%?yrn of reﬁlrer
| 2?&5[??82?@?‘59‘5*“@“%@#’5}‘”3 ronesl il (A0 afi Koroety ol
Ul ey B Sy Eody, %%ﬁ&ﬁa‘r‘?"ﬁ?%“ﬁé*ﬁﬁ#ﬁ%ﬁﬁﬁ°‘rp’ lsgtr“y?*’{??*éér o

~arylal kyl thi Qﬁﬂl@ﬂohp, OQIE&Wﬁbi/é]ﬂGR&%t%ﬁid@forh éﬁicﬂﬂkﬁ Ei‘oup and aryl

. acyl am noal kyl , al koxycar bonyl al cyl ,. acyI oxyal k | ; R érr]
~and Rerr] tggﬁip)e(dl)alkyiﬁﬂnﬁidlky lﬁhhyﬂr@iyl@bﬁb@hyﬂroﬂﬂkyr@dﬁp,
Rlerr] is .alkyl, - cycloalkyl, cycloheteroal ky car bocyclicor :

'_het er drﬂycl i caBmy:!y grloupearzdbklyoxy group, -CONRbRc (wherem Rb and Rc are each
| separately hydrogen, alkyl group and aryl group), 0x0 group = 0), |
ke - maleimide group, phosphonc ac1d group, =NH group or blvalent group
"17'. The process as deﬁned in Cla:un 14, wherem R1, R2, R3 and R4 are the :
: ‘alkyl group in the general formula . - _ N
: 15 | 18 The process as deﬁned in Clalm 17, wherem the compound represented by
B | the general formula (III) is 2 2 6 6-teraa1ky1 p1per1dmooxy rad1cal 4-
hydroxy-2 2,6, 6 tetraa]kyl plpendmyloxy radlcal b1s-(2 2 6 6-teraa1kyl
plperldmoxyl) sebacate or 2,2,5 5-teraa1kyl pyrrolydmoxy radlcal .' _
o | '19. The process as deﬁned in C1a1m 1, wherein the compound that capture
20 _ radlcals is hindered phenol. ' ' | |
20. The process as defined in Cla1m 1, wherem the compound that capture
| radlcals is secondary amine. B | |
21, - The process as deﬁned in Cla1m 20, wherem secondary amine is a

compound represented by the general formula (IV)
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| (hydro><J;L<EIJ—|<;LL‘M}@:_kk_yjr ~or ani noal kyI) | and ' R[err] and Rlerr]
1) toget her form an al kyl'ene chain or hetero al kyI ene chain;
R err] IJ"MHM"’”J" aryl al kyl ; cycl oal kyl, carbocyclic or ‘het erocy_cl..l C .
aryl ; I m"ldl astereomer or ggpantioner thereof, or a .
phar maceut i cal ¥ y 5cc%pt*abl e salt, or biohydrolyzable al koxyam de, ester '
~acyl oxyam de, I m-de thereof. 2. A corrpound having a structure .
according to: clalml [err] wherein: Rlerr] i's. hydrogen al kyI,'-
aryl -al kyl, heterocycle al kyl,. al koxy- aIkyI aryl al koxy-al kyl ;- or ~ :
al. kyl-ti oal kyI 1 rr] is hydrogen, aI kyl, aryl-alkyl, L
' heterocycl e- aI kyI ‘a ml kyl . aryl al koxy-al kyI al kyl t hi oaI kyl -
or al kyl t hio;: ' rr] is alkyl,. cycloalkyl,:car bocy’cl ic.or :
“heterocyelic aryI | kyl, al koxyal kyl , -or: R am noal kyl.; - and .
Rlerr] is car bocycl Te or eter'ocyck:r@afryl a st'er eoi soner . thereof or
enantioner .t he r eu ly- accept abl e salt, or L
bi .ohydr ol yzabl aI o} ter acyl oxyam de or imde thereof .
E *Il~ci1 1111fR111! - |

- 11 111
.40 -~ 3. The conpou

of claim2, wherein Rerr] i's chosen ffom H,

: arylalkyl al kyl and- heterocycle alkyl. = - - 4. The conpound -
: accordlngto claim2, wherein Rerr] is Hor C[err] -Cerr] alkyl. 5
- 5.. The corrpor(mdl@ﬁmhnstanﬂsvﬂoeraewholﬁ@umbpheﬁﬁl todB; -D:Ibﬂid e sthmheaoh
' separately '
A B

- | 5 - A/BXl, X2, R1, R2, R3, R4 and w Stand'each separately hydrogen ora
o substltutlonal group comprlsmg an element selected from among hydrogen
- carbon, oxygen, mtrogen su]fur, phosphorus, s1]1con and halogen and each
- ring member carbon atom or each ring member mtrogen atom may form a
: double bond between ad101mng atoms). ' |
10 ' 2. The process as deﬁned in Claim 21, Whe'rein sec_onda_ry amine is a -
o .. compound-havi'ng a strueture m which two or more structures .of the .
general formula (IV) are crosshnked through any of the rad1ca1s of X1, X2
A and B _ .
23. The process as deﬁned in Cla1m 21 wherem the hydrogen or other o
15 | subst1tut10na1 groups of the general formula (IV) are hydrogen alkyl
group, aryl group, halogen cyanogen group, ammo group, 1soth1ocyamc -.
acid group, -COORa (wherem Ra stands for hydrogen alkyl group or aryl
'group), (d1)a1kylammoa1ky1 group, hydroxyl group, hydroxya]kyl group,
o _'alkoxy group, arylalkoxy group, -CONRbRc (wherem Rb and Rc are each-
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6. Th w Fjd of claim S5, \/\herel n. R[err] i s substituted. phenyl and the

substl H“m””"g\n th-.al koxy.- 10 . - 7. The conpound of claim6.

- wher ei i’ ubstituted W|th rret hoxy and butoxy.- - - 8. The -
confpound of cIa|m2 *wher ei n R[err] grr] -Cerr] lower al kyl or. '

" phenyl . 15 9. The conpound of cl a| m 8 wherein Rlerr] is H, isobutyl or.

met hyl . - '10.. The corrpo accor di ng o claim?9, wherei

chosen from separately hydr ogenpf I%’PH?IO”% %p??‘i’ﬂ?u%‘rl@bﬂéﬂ‘#é‘i%yl
20 11. The co ou d - obﬂc] ai nal wher the co nd |s sel ected from -
N- Hydr oxy- 2- BF ﬁr?‘@’- pﬁ%ﬂmlbwgp BLOMLt ani de;

Voo 2 )%P%@w@%@ﬁ«?eﬁ%ﬁﬂ%@ﬁ%@%umﬁﬁp%ﬁeanam

.de; -
N Hydr OXY- Z(B) 'ﬁe F‘EHO%%HI r'il;}?]gggﬁrzy fg}'nmno:]la met-hyl. pent anam de;

5 25.' The process as deﬁned in Cla1m 24, wherein the compound represented :
- by the general formula (IV) is 2,2,6 6-teraa]kylp1per1d1ne, 2,2, 6 6- _ |
| ; tetraalky1-4-p1per1d1nol b1s @, 2 6, 6 teraalkylp1per1d1ny1)-sebacate or
- 2,2,5,5- teraalkylpyrrohdme _ ,
26. The process as deﬁned in Cla1m 1 wherem the SOMO energy levels of |
- 10 - the compound that can capture rad1ca1s and the radlcals to be captured are . |
| | determmed by calculatlon by the MN]')O-PM3 method and the dlﬂ'erence |
between them is used in the selection of the compound that can capture
. radicals. _ o o
| .l '27.  The process as defined in Cla1m 26, wherein the difference in the_ :
15 SOMO energy level (A ¢ (SOMO)) bétweén‘ the compound that can capture
- _ radicals and the radlcals to be captured is not more than 10eV as.
calculated by the MNDO-PM3 method
28. The process as deﬁned in Cla1m 1 wherem the dJﬁ'erence in the SOMO
_ energy level (A ¢ (SOMO)) between the compound that can capture
20 : radlcals and the radicals correspondmg to hydrocarbons to be oxndlzed
represented by the following formula (I-2) is not less than 0eV and not
more than 106V as calculated by the MNDO-PM3 method.
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41 \ : - _
- et hyl phenyl phosphl nyI ] benzyl am noj - prop| onam de;
’ ’ " nyl phosphi nyl ] benzyl am no] - propi onam de; =

N- Hy rsoxy: - met hyI phenyl phosptll nyl ] 3-picolyl -am noj - 4-

met hyl pent anam de
‘N-Hydr oxy-2(R) - [[(S) met hyl phenyl phos- phinyl ] ani no] - 4- et hyl pent an tg;l

- N Hydr oxy- 2( Ftw{x@:(ee)lband@m;aﬂ:mﬁmdmrpgp rarribpe- qakubgmmﬂmey
N- Hydr.oxy-2(-R) -] [ ( %/)I phenyl - phosphi nyl ] h yl a 0

12. A ph?r e 82XNE; y om eack obhe n,mﬁgn %ér agv P-é“gﬁg P?ig']?l%e
amount -of a conpoun ny. of cl a| or - and ' a
phar maceut_l.capﬁp %Sa{gF}élhﬁzﬁrP ydrocarb%gr% &h%xé’@m)%hnd

e carsnt Bor ”e ¥ e o8 o A ot B8, AL TBWBAR Ecblppppna *

ldg]\g/ag; 1%}6%? @E}'ﬁtﬁgs@dﬁaﬂd‘\/@@f@ﬁ?he manu?gc &?&eﬂfe{tween tdl carrent
for . gseggg@ dh&%ﬁi&ﬁ%&‘tﬂéﬁu n%ﬁgﬂgﬁm%wé@%nmgwmm ed-

net al | oprote her ani nal subj ect 20
hydrocarbon to be oxidized when assummg the compound has captured the

| radical, to form the compound and the radical as before the capture, is -30
- to 50 KJ/mol, | are used as the compound that can capture rad1cals.

w0

(wherem | 4 and Q, standmg for hydrogen or the alkyl group, may be the
‘'same or dlfferent from each other X stands for a whole number of 1 to 3;
‘ and Ar stands for the aromatlc hydrocarbon group of the X value)
30. Aprocess for preparmg hydropero:ndes by ox1d12mg arylalkyl
15 | hydrocarbon represented by the general formula (I) by a gas contaming
oxygen in the presence of at least one n1trox1de radical, and convertmg it

selectwely to correspondmg arylalkyl hydroperoxldes '

(wherein P and Q, 'standing for hydrogen or the alkyl group, may be the
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-15.. Use of a conpound according to claiml for the nanufacture of a-
medi canme ntion or ‘treatnment of a di sorder nodul ated by

net al | opr]mmm "m’ml#mrt he disorder is chosen from the group g
~conprising, &thri®iss cancer, cardiovasgylar di sorders, © o skin s

~ di sorders ocul ar- di sorders, i nflammati on and gum di sease. 42
16. Use accordlngto cIa|m15 wher |nthe dlsrder éart m apd is -
e toses

chosen from $amge or diffegens fronneach at xﬁ%@ﬁ Q1ha iwh
art hr| tis.

T o S B e W o, e
8. Us . i

thgffjfii'vi&maﬂawsa SR i, Bl BT,

S STt l  l SEE C Par

di seasg, angi opI asty restenosis and aortic aneurysm 19. Use _
- accordi ng to claim15, wherein the di sorder is an ocul ar disorder, and is

: chosen o _
zi LR‘ my.

(wherem m stands for a whole number of 0 to 3 and -D- and -D’- stand

1

' each separately for:

- 10. '_ .A B, X1, X2 R1, R2, R3, R4 and.W stand each separately for hydrogen or a -

) substltutmnal group compnsmg an element selected from hydrogen,

- carbon, oxygen, nitrogen, su]fur phosphorus, s1]1con and halogen, and each
rmg member carbon atom or each ring member mtrogen atom may form a
double bond between ad]ommg atoms). o |

.15'. 32 The process as deﬁned in Claim 30, wherem a compound that turns

' mto nitroxide rad1ca1 in the reactlon system is present in the system in
place of mtroxlde radical. | | |

33. The process as deﬁned in Claim 32, wherem a compound that turns

into nitroxide r_ad1ca1 is at least one compound_ selected from the
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 f 'r-_c_)m.t h | Si ng, corneal ulceration, | ack of cor néai heal i-ng,
macul ar and pterygl um - 20. Use according to
claim 15* erL sorder s gum d| sease, and .is chosen from

group conprising, peri odont al di sease, gg gi ngi vitis. . 20 21. Use ~
according to claim 15, wherein the condifion is a skin condition chosen .

from . the grou corrprlsmg I n p an vention, U V. skin
damage,. epi dIRPOYR ege%%ﬂﬂlggﬂn“l)%{‘ﬁa% a%gﬁﬁmgdema atopic
.dermatitis and scarring. 22. Use-according to claim 15,
wherein the condition is |nflarrmat|on and i s chosen -~ fromthe group
conprising inflammtory bowel disease, Crohn's Disease, "ul cerative
colitis, pancreatitis, diyrticulitis, acne inflammation, osteonylitis,
bronchitis, arthrit# { asthma. 5 - - 23. .Use  of a conpound:
accordi.ng to clai p-opénuf acture of a nedicanent for

preventing the A oos prost héVic devi ces chosen fromthe group
'corrprlsmgjmrft : .

(wherein n stands for a whole number of 0 to 4; and R5. and'RG stand each
separately for hydrogen ora substltutlonal group compnsmg an element
b o selected from among hydrogen, carbon, oxygen, mtrogen sulfur, phosphor

silicon and halogen.)

R7
N
R N=0
b (V1)

(wherem R7, RS and R9 stand each separately for hydrogen ora “
. substltutlonal group compnsmg an element selected from among hydrogen, :

10 carbon, oxygen, nitrogen, sulfur, phosphor, silicon and halogen_.)

(wherem 1 stands for a whole number of 0 to 3; and Y, R10 and R11 stand
each separately for hydrogen ora substltutlonal group comprising an .
element selected from among hydrogen, carbon, oxygen, nitrogen, _sulfur, '

:15 o .phosphor,_si]icon-and halogen)
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repl ace rost hesi s. 10 24. Use of a conpound according
to cl ai gﬁm@ ﬁiua &i m cture of “a nedi cament for ~.treatnent of

treatin _ : 25. Use .of the compound of - claim1 for .
t het manuf acture of a madl carrent for treatdlng -muscul oskel et al di sease

" or cachexi a. , . _
~ 84.  The process as defined in claii_n 30, whereir_i_._the hydrocarbon is

cumene.
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