DERI VATI VE S OF THE PRODUCTI ON OF HUMAN CD23 AND OF THE TNF
RELEASE Th| lon relates to novel inhibitors of the formati

.sol ubl e human CB¥¥%and their use in tthe treatment of 20MRveroRar 3@5&:. at ed
'Wi th excess production of soluble CD23 (s-CD23) such_as autoi mmune di sease

and all ergy. The IEGPRONAMEE AHD DENW&HW%éséNwﬂlﬁﬂ%$gﬁgﬂcﬁ t he

rel ease of t unourPROHWGETHONQF dH UMPNNCDIIDA NDBOF: il E| BYF J¥81-Ex SEg E
receptor FceRI I, Blast 2)) is a 4~ kDa type Il integral protein expressed
on the surface of a variety of mature cells) including BI Oand T

‘I ynphocyt es, nacr oph’ﬁkgiemvenaomre&lteskb lnbesl miﬁbﬂtdrs oEé:reg“enmmms of ebiisle nmonocvt es

and platelets (Del es t al | nmrunol 1991 9-191 There
e also & Cooa R HORSEHT helyse uPnBEHITES: $SoRtiort asediadh with sXghitnol
143 [1989J 380-R8d)crickldFdoliBR @[?’?ﬁ(sl(l‘mﬁ)%ﬁﬁl‘?ék éﬂoxﬁﬁ%ﬁe%ﬂé&%@&ﬁ% iBfgyt he

i rnnune response (Del espesse et al, |mmnol ~ | 1992J 77-97). Human
1~ CD?3 exi sts B tampaiinfls @f’émﬂ\’&hﬂlgn areal;bamteuuwrsoftbmslpasa cdmndyr whi ch
differ only in the anEfL% ﬁs‘ at the intracellular N-termnus (Yokota er
al, Cell, [I98%ﬁ°r%s %é?ﬁh man the constitutive a isofotmis found only

on B-lynphocytes, wheDeagthe Vi@ aHinidy 6! %c@{:)t%r pyemémas@)f@uas kD2 1dpd 11Cel |'s
capabl e of expressing CD23. Intact. cell bound CD23) is known to

under go cl eavagiateRFa) pretRia xpresw|onghy yusfase P@ééﬁ“ﬁﬁj\’ pémwee ¢disnaciugingo® a
nurber of W | - S5TT NSRRIl Bk AIORNLE Lo SRR, PIGER AL e r Oduced as o

result of a conplex 'sequehce of o’feo iC év anl sm of ~hich
is still poorl ymundmstand@lz(taeus@eltspessealt al] Advdinraneindd P89 1] 1489%).

69?7- 6930 Al t 0sS d "1 hat
sol ubl e fzagrren Ee'?maq 2@3 i %EF“%S‘"L?%?“%H% ReFe St é&)f’?’[”f”é‘”@
events, all of wy bs@pzmrrstsb)ec@isq{asrwéﬂ gﬂﬁfﬁéﬂeglxgﬁ%ﬁgﬁﬁm%éo | - C023,

occur sequentla‘l"r"y via initial” formation o ragment (Letellier
et al, J Exp Nb@m@@reﬁwwamﬂwem@) al, Mnamale?em.atb\,{é9931t7ﬂa&:761 Hutnam

cleavage pathway l.eads . tqQ a_st e. nt differin

C-term nal aﬁfoma%fﬁ fr"-éﬁm‘%a?aﬁ%‘“? r&wﬂlyeg@?a&gc&s?@e »ag4nd bEuPﬂq%‘rmﬁr%ﬁv .9
[1992] 173- 177) the JchiS@ucit bt tA€ inkrdtdliuRs NIRYRirdke €Wolksig ki dledelt, qar[wats]asne- bound
i -CD23 in humang, all of which have been shown to plzr;g arolein

regul ati on. _Parﬂ&Suiwafmemmq%veuaﬁéqfea@w fayndpely g8 bﬁ'@@'@ﬁl’fﬁ%sl“d?ffeaé) | gE
medi ated eosi nophtty, GELELRSOIEYis GindnH delRRaARE ﬂfgggmgégogen”es of

| ynph nodes and - Spl éen, and *co000z* ownr egul ati on
of IgE synt hesi s (Delresqmec;ﬁéaoend €D23 AdUDR s kmbym4®undergo dedvage frath thel) .

The three her ar,. wei ght. sol ubl e CD?3 fr t M , 33 and 29
kDa) have t| fﬂﬂ%‘l’? gad’tf\;t‘?) r‘fgmbzfn(?f} ??l%%?@‘gﬁaﬁsﬁ& SPB*% ay a major
role in | gE progugheMs (s-THAs), vilieh ¥ pRZEEAMaslOfesBE b U e oripléc feldehchas been
proteolytic events, the mechanism of which is still poorly understood (Bourget et
al J Biol Chem, 269 [1994] 6927-6930). Although not yet proven, it is postulated

that the major soluble fragments (Mr 37, 33, 29 and 25 kDa) of thess proteolytic

. pqr st uvwxy wmm UH6TNEG" *166166* 20 November 2002 11YDRO7~AM C ACLD

events, all of which retain the C-terminal lectin domain common to i-CD23, occur

[
hh

sequentially via initial formation of the 37 kDa fragment (Letellier er al, J Exp
Med, 172 [1990] 693-700). An alternative intracellular cleavage pathway leads 10
a stable 16 kDa fragment differing in the C-terminal domain from i-CD23
(Grenier-Brosette er al, Eur J Immunol, 22 [1992] 1573-1577).

30 Several activities have been ascribed to membrane bound i-CD23 in
humans, all of which have been shown to play a role in IgE regulation. Particular
activities include: a) antigen presentation, b) IgE mediated eosinophil

cytotoxicity, ¢) B cell homing to germinal centres of lymph nodes and spleen. and
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inplicated in the overproduction of IgE, the hallmark of aller gic diseases
such as extrinsic asthma, rhinitis, allergic conjuctivitis) eczenma, atopic
“dermatitis and anaphyl axis (Sutton and Gourd. Nature, 36b) [1993]
421-.~28). Other biological activities attributed to 20C02ember 2992 he
stinulation of B cell Qrowh and the induction of the rel ease of nediators
from nonocytes. Thus, elevated levels of s 10 CD23 have been observed in
the serum of pad)dowtrseduationgpf B byrmindsis (Debgspessy i al, Ueukaenha, §(d1 9% et
al. Blood, i 1,6 1988].94-98) and in the synovial fluids of patjents wth
-rheunatoi d art h{ﬁ%l%%_( RPN RN eculany _sbrt%@u@ﬁ&%égﬁg&zquﬁ,pmgs}
234-242) . That fhefehs) rave muﬁgﬁlﬁgaoﬁg?&mné Ho?em@urgﬁmnﬁfm af£d by a

nunber of sources. First, sCD2 s been reporfed to o extracellul ar
-1 ~ receptors whngjohrelbéenlgkarodatiod. dhes, ithevoicessave formatidn ofedCB28 hagbemt s of

inflammation. Thus, sCD23 is reported i,rectl ctiyate monocvt e TNF)
1 Mand 1 b EAca®E T ARt oL E stk 5t e RaHE Shhas

1994)). CD23 hagqkefd asiRRe thihis Qlldrg‘ffcQ:bﬁﬁx?:tthf%,hcézE@la,E’a%sdiE'H@ﬂﬁdtﬁis%ﬂbes' on
nol ecul es, CD 11 b and CD1 | e on nonocytei nacrophage (S. Lecoanet-Henchoz

ag
et al, |mmunityanapbylagis (Swton and-Gorkl. Napge) 366l £$93] “R§da8B). NOther biokgaicabgen

peroxi de and cytokine ( _.lLL- o a Th' E as Fi,nal | |1:4 or IFN
i nduce t he expr%cg%" I'5h% a(‘)tfll’%ﬁégp %hg ‘i"t‘%cq'g%q ‘Eggﬁm@@&ﬁg? l‘bfil} 0 Scyt es.
Li gation of thejngefiyrpsRhdiivace SDRedi506eBé@ maidchtes 0Fhad ievh@E 16vElR6Te-

conpl exes or anti CD23 mAb activates cAMP and IL-6 production and _
t hr omboxanel B2 EBRARAVSPeenedagied indhe sryum of PREHIS haviag Baghuenic dympoACYEO23 in

i nfl tion. i j 9 whi ch
b bit the T or BaksEe SartdiE L VALY L IR Ok ORI gl o IR e E g
negati ve feedbapitientshwith theomanid irefritsyChbmaras ebyl, Aeiintiaiand Riedreanidns 36f
i-CD23 on the surface of B cells, and b) inhibjting the inmyunostinulatory
cyt oki ne acti vi t1983] &34-38)nilgaeperids 2t &r_qmgmmglémmmﬁ%@aﬁﬂ%bxm 37,
3; and 29 KDa) Ol 8ediBarck AREI LAy pdHeRlddodaa 6f b33 cctaMaAe Shoul d

mtigate sCD23- uced nonocyte activation -an ormation, thereby

reduci ng thgs i nfdcapeond whigh waiepenpated arhvbived i e¢ll-Z2Qel eveatsiof a
pro-inflammatory cytokine which is released fromstinmulated cells blé—
speci fic cl eavatpdlagimations Thus.s6 DRgiisreppgedito dieastiypetvaipmopecyta INE. Ve 1,

precursor to generat r e Vi 20 ' scpe,en
reported to be 8‘%{4ﬁ'l'géslg%tewgﬁﬁégaﬂl&;&ab{'gg@zﬁdf éégcr)ﬁi%g&i ‘Xﬁ?ﬁﬁ et Al ,
(1994) Nature 3§ béenTbported to-inféradyizeatRa B2-imteddkin@idhadion molus, dB1 4 &ad3 70.
55 8-561; Mhler, KM et al, (1994) Nature 370, 218-220). Conpounds

reported to i nhidhllcronenesosaearasraphage (ByEgcennet-Henghozet pl, bnowassi vid 3enzyne

can be broadly described as matrix netall oprotease inhibitors, particularly
of the hydrdkanil&9-48p 415 swhich ripgrpN O3, ihydipgen Pripxideaadcatokings (Hetl} types
in response to bacter Xk Ny VAL - M ; hb SO
t hat one physi o?@éf %214 %E?&%t@ggoglgélwgéﬁaérc} Iﬁgg&:@ggx%g%f@ﬁﬁﬂ)bﬁi?% t he
inflammatory resgedesetad sGDRS By hifmes iioabcirys. Dagdtidni of thedRembiane Sousd C

(Dinarello, C A (1992) Immunol. 4, 133-145). .
CD23 receptor with IgE/anti-IgE immune complexes or anti CD23 mAb activates
cAMP and IL-6 production and thromboxane B2 formation, demonstrating a

25 receptor-mediated role of CD23 in inflammation.

Because of these various properties of CD23, compounds which inhibit
the formation of s-CD23 should have twofold actions of 2) enhancing negative
feedback inhibition of IgE synthesis by maintaining levels of i-CD23 on the
surface of B cells, and b) inhibiting the immunostimulatory cytokine activities of

30  higher molecular weight soluble fragments (Mr 37, 33 and 29 kDa) of s-CD23. In
addition, inhibition of CD23 cleavage should mitigate sCD23-induced monocyte

activation and mediator formation, thereby reducing the inflammatory response.



Over production of TNFa has been inplicated in di sease states such as
rheumatoid arthritis, septic shock, Crohn's disease and cachexia

(Di narell o, 1992). I'nhibition 15 of processing of T'NFa to the mature,
active formwoul d therefore be benef scial in the treaR@eNovemnbeh&dd2
inflammatory disorders. T iV Fa nmay also contribute to the destruction of
tissue in autoi mune disease although it is not a initiating factor in
these diseases. T@:Biwﬁpmm@ﬂwa@wmﬁew@chﬁsmaﬁeﬁ ffm@ﬁﬁméﬁt@i arthritis,

TNFa anti b V. sgase in short
term 20 st Sgd} Qﬁecﬁhcbﬁggt glpgwr;ér %‘?ﬁl %%Frgo%i ‘F‘"‘ésggﬁ %%{ lve"et al (1993)
Arthrit. ReRdsodd gehbfle the ¥iturel bt Th@tleﬁao(eJ&WFd-aﬁm@éenf% rtedl25-1177) .
I nternational Patent Application No. W 96l 02240 (Sm t hkl i ne Beecham pl c)

di scl oses tthbe carpapoutrhyss meiabinprotgsise (@earing, AckHowt ad),f(lﬂai)erre 370,

i bi Cor o8- o areeC00 Bl SR TSI 2. S8658T, bRk tug ot

manmal i an g BIol4) Ridhdrs!s 20, D1 812205, Cohfoladsa8bortsdPlolifRibitQRe ma»%fé@ f041. 8

(Smi t hkl i ne ‘Beecham pl &) discloses that certain conmpounds formula (1)
are ef f ect TONF i lyhithb TNt proodssinigenzyne ger bo fhroadin descoibetd lae @28 t r ansf ected
into mamralla ceII cult,ures HONH ~ " ~~ ' "~ |

~l Zz NHIEFH I REP RS RIS S chuq%ly 80‘%%8%%8?‘“‘@%% i&é%ordl ng to the

present 'nvent'%Tatle?ﬂd%ce&upa%afef@em appmésﬁnséwya&&a(') above,
wherein: nisOorl; Ris nmeth sub |tute one to three groups sel ected

rrom alkyl e.nckrqum, vaionenyusesﬁndmdraaitwwthat me pbysmlqgmaitﬁu;atnmr

het er ocycl yl net hyl is alk |__ar cl oal k 'OE cloalkenyl
mnd R o B TNER i £ cotuibuigt o SR bt RO A R B B and

al kynyl ~gr Bgraaczéﬁé YafRles, BtcSiLAEI, T AU ERO3) I:ﬁhﬁm&l an@'a% 45y, anched groups

containing up to six carbon atons and are optionally substitfuted by one or
mor e gr oup€vergireductidn of Mﬂms@nuupnpimamdsn disgassf statey suchtestreewnatoidy| , (C 1

b IkIth 6) al .k 6),al k } IkIth
and oo o mahafis sPtizshiocks &S ket and ot (Hinarid {023, RIS bt bosy
and eStfrsor 6&§§1n%_'3ﬂm?&¥o tiR el atted, QB8 fokd v@ﬁﬂhq@rgﬂbkesagerﬁﬁeiapﬁa' kenyl

groups referred to herein include groups havi ng bet ween three and ei ght
ri ng car botheareatmentrod thase mﬂmunntar}r gisendiest ﬂ”hﬁueuamlsdeemnbmdo e ei nabove

f | kyl , .alk d alk | "
meane. s ngPevaor aEREF i B nPhat Rieest ATERIRHD IR Ao B r bl y -
or 6, ringse dfeldds.e@6hfirming theidgdaht GBTNER nﬂrmeuﬁﬁ%ldtaemﬂﬂwbst ituted or

substituted by, for exanple, g to three substituents. A fused ring system
may i nclud qspmbpdlcs ha\rvglyeals oWa delrddues thesewrrity 05dtseaseamh0r¢tthg

Sui tab s chlu e S .1+ ht hyl or
2napht#\@l d?f ﬂﬁ‘d‘ﬁ?g "ﬁ%ﬁgﬁﬂ’iﬁc% %‘algt}@éﬁ%nﬁg hyI may
be opti onallbylwblssgog Bl 1] (1I9SUPLERcee344riepssialry up to three
substituents. Suitable substituents include halogen, {C 1 _6)al kyI aryl,

aryl (C 1 _6) al kynteriational Pajeat hpplicatian No. W:9a(832A0 SmittdylisE Beecham| o( C 1

_6)al kyI RN nono-
and di - V- ?@fﬁ%}%sﬁ@aﬁéﬁ acéﬁlém no bwébé Qén %Am@‘ﬁgﬁgﬂo& ac oxy,
car boxy, cqegocmxagaﬁdse,, stm&fdbﬁs&ngdﬁﬁnasé)aa:\'baffewve mhiwtﬂrsadiﬁhdrdé‘dsé C1
_6)al kgl_ carhanmoyl, (C 1 -_2 al koxycar bonyl, aryl oxycarbonyl,

5 of human soluble CD23 transfected into mammalian cell culture systems.
UK Patent Application No. 9601041.8 (Smithkline Beecham plc) discloses
that certain compounds of formula (1) are effective inhibitors of the release of

human soluble CD23 transfected into mammalian cell culture systems:

. o)
|
HONH ~ \[ Ty T NHOR
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20 Novenber 2002 ureido, guanidine) sul phonyl arni no, am nosul phonyl, (C I
_6)alkylthio, (C1 _6)alkyl sulphinyl, (C 1 _6)alkylsulphonyi, heterocyclyl
and heterocyclyl (C1 _6)alkyl. In addition, two adjacent rind carbon atons
may be linked by a (C _~ )alkylene chain. to forma caypraNehbér 2008 Wien
.used herein the ternms "heterocyclyl” and "heterocvciic" suitably include,
unl ess otherw se defined, aromatic and non-aromatic, single and fused,
rings suitably containin to four heteroatons i.n each ring. .each of
which is sel ect edAF?%Hﬁnég?/SLg‘rﬂfeﬁnf PR a KT i3IPEided SRPBPPYIR s, nay be
unsubsti t ut eghQLlaSEPHoWE UkiedeilY, for exanple. up to three substituents.
Each heterocyclic ring 10 suitably has from4 to 7, preferably 5 or 6, ring
atoms. A fused het brocyclic ring system may include carbocyclic rings and
need includejonly . one heterpcyclic ring. PreferablLy a substijtyent for a

et er ocvel yiRah BT SBERETEY S hied Bk SIECAT mémpaifily L liGRe o

_6)al kyl ,5 (Gl alByhikoxy, (C 1 _6)alkoxy(C 1 _6)alkyl, halo(C | _ 15

6) al kyl , hydroxy,  am no, nono- and di-?~=(C 1 _6)al kyl -ami no, acyl ami no)
carboxy sal tR] icaymetytylesthetesocyebimetplyl , nono- and di-N (C 1

_6)al kyl carbony |, aryloxycarbonyl, (C 1 _6)al koxycarbonyl (C 1 _6)al kyl,
aryl, oxy grRépsalkyl elkeny!, vheycloalisyl erdyploelvghdnant, ani nosul phonyl ,

(A _()alkylthio, (C 1 _6)alkylsulphinyl, (C 1 _6)al kvl sul phonyl)

het er ocycl yl Raduhydrogere elkivb elkepyl plsynv! aspailkyl © In a particul ar aspect of

e apht rl oty A albdnl) BORK m Bl st SR g B eRala 2 | - 01
a furtheyo asprathedfgrolys donatnihg ap to six @arbbn afonts dnd aR-opiomaiy swisadidd om t he
group consisting of the val uef?ﬁ?ﬁsﬁlcfg bed to it ipn . the_ Exanples hg{Lei nbel ow.

Pref erably, PY\_@“‘?:%‘BBW%?S 5 | TEPm phe BPuR wwv%ﬁfwah heeroqyrlsbt ed from
the group cog}. Jannaned, (EDS)AREBLURAR 1@@§§Jok?,ﬁcﬁlyxl(@g56%kﬁma%ﬁﬁo

her ei nbel ow. ording to a further asp e’ pre&sent” 1 nvention provides

the use of arr@ﬁﬁ-p@tlﬁlﬁt@?iﬂﬁm?mgﬂiﬁo,(cbkl_oﬁmm.E!?tﬂoﬂkﬁ@%%f&&r%d%st@@di canent for
the treatnment or 30 prophylaxis of disorders such as allergy, inflammatory

di sorder s anthesaof ciydnanye anki sdagen.i n whi ch the overproduction of s-CD23 is

i npl i cat ed. 6 2 v er, 2002 In further gspect,the invention provides
2 et hodid or ¢ he. CYERERIRE YRRy BRI 1o S0 eI RClh EEROPR | of gy,

i nf | ammat or y pglligs® betefesn e 2H QLR 2B RORGEs Adl M oBRoAdNS sA¥AfRe@duct i on

of s-CD?3 is i rrp%_cat ed) which nethod conprises the admnistration of a
conpound of &sdesaribed hereinabpvg favatknl, alkenyd andalanylrgsowpsl i n need t hereof .

or prophy 1 ads of Hreaihd firef, BIREER gL s5fhns SRIRAMAAR I BB (000
containing from 4 to 7, preferably 5 or 6, ring atoms in each ring, which rings,
20  may each be unsubstituted or substituted by, for example. up to three substituents.
A fused ring system may include aliphatic rings and need include only one
aromatic ring.
Suitable aryl groups include phenyl and naphthyl such as 1-naphthyl or 2-

naphthyl.

[N
U

Suitably any aryl group, including phenyl and naphthyl, may be optionally
substituted by up to five, preferably up to three substituents. Suitable substituents

include halogen, (C1.g)alkyl, aryl, arvl(C.g)alkyl, (Ci.g)alkoxy,
(Cj.6)alkoxy(Cy.glalkyl, halo(Cy.g)alkyl, aryl(Cy.g)alkoxy, hydroxy, nitro,
cyano, azido, amino, mono- and di-N-(C_g)alkylamino, acylamino,

30  arylcarbonylamino, acyloxy, carboxy, carboxy salts, carboxy esters, carbamoyl,

mono- and di-V-(C_g)alkylcarbamoyl, (C1.g)alkoxycarbonyl, aryloxycarbonyl,



aut oi nmune di sease in which the overproduction of s-CD33 is inplicated

whi ch conprises a conpound of fornmula (I) and optionally a pharnaceutically
"10 acceptable carrier therefor. According to a further aspect, the present

invention provides the use of a conmpgund of fornmula (b} N8yekiMer@EERICtI ON

.of a' nedi canent for the treat ment or prophylaais of conditions nediated by

etfects. hachiiitneaeniding: slPhT R und iR A ki G ke e o
and anor exi a.., ABHHE, (" O MibhoRIOfe SLAL Sy BERHC V6! ?ﬁggﬂéﬁ f£act i ons

-and aut oi rrrrune er aspect t e |1 nven Vi des a net hod

for the treatiBflonOfwdAd ekt AN 82rBbn ﬁ@ﬁg ifdy MRginked baked \_béfali\rwc:ne whi ch
met hod conprises the adnmnistration of a conpound of fofrula (I), to~ a

‘human or non-dagiFa mmﬁeda_r%vtm fged thereof. The invention also provides a
phar maceut i cal conposition for the treatnent or prophyl axis of conditions
medi ated By TNF, wihemusssiisreia s amesoRpssdcisl” andr Rerpcyslic’ aHadpt i onal Iy a

phar maoeut | oL eAGRRRL BB SAIRE FOREE! Bl nPu BRRELANAL addhydpmmat ory

di sorders incl di SordeF s such as el ners di Sease
scl erosi s, anthgswtitably ndémamingdenmwfbirdieteasatoms in esshirine. ¢ach lodmimthiion nedi at ed

sequel ae of stroke .and head trauna. iis t e .under stood that t
phar maceut i caFlegted fragh PXYEe3- BiLogen a@dﬂ%eéﬁﬁﬁhnaﬁs}a‘%ﬁé‘w&%%{% ly

accept abl e defjyahiedes, fafrcmﬁ;g onPRUAde Sfbsfieni! Eaéﬁ hezéx%caarc fgs0 incl uded
in the present I nvention s of conpounds of formula (1) include for

exanpl e a0i d sadably |hanfrga14 s: ‘liepmfvredlvf:rmﬁ mglagmﬁ oAcﬁmseéhgramccclmx@g; such
as hydrochl ori des, dr o odi t.ol ue esul gnat es,
phosphat es, SYFERAT mcg‘tc{é 8§V§k ‘fPé 4\5??8 éPdgﬁﬂﬁ Pt ?tF{?& Hcet ates,
propi onates, ggdrates, maleates, fumarates, malonates, succinates,

| act at es, oxal ates, tartarates and benzoates. Salts may al so be forrred wth
bases. Such salts ﬁ’rﬁfFF%h!)éa§alP$1§U@é¥qf@élﬁteF%ﬁllYi goHpanseiccind Fpm daiogebases,

or gant o am nd e A EEBG Lol e, AREE0 E IR RSL AMRARGSS, 20
di et hyl arjisne @]'alﬂkyﬁ hvh:toxbaénﬁwﬂ%h&l analdy mb(@qn )mundmtdbaamtxmxne%gwnds of

the present vention are potent and selective inhibitors of

processi ng angdid,Narbokly esees, cabiahsy], susho-tintidivy-(Edyrildieeddnagenase
inhibitory activity in conparison with the above 10 nentioned conpounds of
the prior ar tanl‘ﬁhy&carmmmm’dss)@lﬂ\ohmbomykéﬁl16&ﬁik‘dl 3w, exhightups.aueidat ageous
i n-vivo absorption properties via the oral rout

guanidino, sulphonylamino, aminosulphonyl, (Cj 6)alkvlthxo,

(C1.g)alkylsulphinyl, (C.g)alkylsulphonyl, heterocyclyl and
20  heterocyclyl(Ci.g)alkyl.
In a particular aspect of the invention, R is allyl, propyl, ethyl or
isopropyl, and/or R! is 1- or 2-naphthylmethyl; and/or R2 is t-butyl: and/or R3 is
hydrogen or methyl. In a further aspect of the invention, , each of R to R3 is

selected from the group consisting of the values ascribed to it in the Examples

hereinbelow. Preferably, the compound of formula (1) of the invention is selected

(8]
LV

from the group consisting of the compounds described in the Examples
hereinbelow.
According to a further aspect, the present invention provides the use of a
compound of formula (I) for the production of a medicament for the treatment or
30  prophylaxis of disorders such as allergy, inflammatory disorders and autoimmune

disease in which the overproduction of s-CD23 is implicated.



The conpounds of the invention may be prepared by use of any appropriate
conventional nethod, for exanple by analogy with the nethods disclosed in
pat ent publicati on W97102239 (BBL). 15 Accordingly, a further aspect of
the invention provides a process for eparing a conpo ) as
defined herei nabove, which process coFrr%ri ses: (a) depr%@&ﬁﬁ%ﬁ%@)und
of formula (I1): 20 OR LI I, XoONHOROOHLI NI , NHHO"R3 RZ (11)
wherein n and R t én rEurzhes aspechibe inventiereprivided 6vecthad donthe Fearmenbetect i ng

Pogh o) ST RN Al 9 A0 SO 8L
NH(O "R~ OR @istise(ih Mhjich th8 oRérphdduetidrest 20025 Whisniglidated, aikbRneoR3 are as

defined herei nabqve, and any hydroxy group is optionally protected, with
hydr oxyl ani n€o@pPrigessht edminesuanen ofa Comapoung pf g (B, WEHBEBAHOION or mul a
(1) to a dif mula (1) as defined hereinabove. 5
CorrpoundsD of fnﬁﬁé;(rgﬂrm ae %ﬁﬁ?’g%ar)]%e%ﬁf'l) are novel and forma further aspect of
t he invention. Coffiheumdstiof alsoprovides@lphprmasutien! gpoepasieidn forade conpounds  of

formula (111) by reaction with rot ect ed dr oxyLanune. unds, of

formil a (111 FeRRRAP g BHEPURxgF Ss e a0t bt HIB oAy GPEREEY GRTEE Sohver ed
by hydrolysi §,{fnRuif d6eisk§s RARH Mo WAL Fdresk &Qﬂ?.@‘i?ﬁnﬂfcafe‘ar\%{bﬁ (rer).
Sui tabl e protecting groups for a hydroxamc acid are well” known In the art

and incl ude bempsikss aqompouhg b formkia {)-dandtoptioaaldy & phammydcduunallfy! si |yl .
Sui tabl e protectin rou for a carboxylic acid are well known in the art
e ecssaipre SiBoetor,

and i ncl d nmethyl. 15 Conpounds of formula (l111) can
be prepared by reagkcbfighfroGofiRedEpert, thepraderi ifiverdkioflpréviles) the use of
compound of formula (I) for the production of a'medicament for the treatment or
prophylaxis of conditions mediated by TNF, including, but not limited to,
inflammation, fever. cardiovascular effects. haemorrhage, coagulation and acute
phase response, cachexia and anorexia, acute infections, shock states, graft versus
host reactions and autoimmune disease. '
In a further aspect the invention provides a method for the treatment or
prophylaxis of conditions mediated by TNF, which method comprises the
administration of a compound of formula (I), to a human or non-human mammal
20  inneed thereof.
The invention also provides a pharmaceutical composition for the
treatment or prophylaxis of conditions mediated by TINF, which comprises a
compound of formula (I) and optionally a pharmaceutically acceptable carrier

therefor.

(]
wy

Particular inflammatory disorders include CNS disorders such as
Alzheimers disease, multiple sclerosis, and multi-infarct dementia, as well as the
inflammation mediated sequelae of stroke and head trauma.

It is to be understood that the pharmaceutically acceptable salts, solvates
and other pharmaceutically acceptable derivatives of the compound of formula (I)
30 are also included in the present invention.

Salts of compounds of formula (I) include for example acid addition salts
derived from inorganic or organic acids, such as hydrochlorides, hydrobromides,

hydroiodides, p-toluenesuiphonates, phosphates. sulphates, acetates,



ORRHY- T~f RO(IV) 200YR ... 0 (lva) wherein Rand Rl are as
defined hereinabove and Y is a protecting group for carboxyl, with a
conmpound of formula (V): 2~ g 20 November 2002 O NH2 NHHO "R3 R2 )
wherein n, R2 and R3 are as def ned hegrei nabove, or an | lhvative
5 thereof. If (l1Va) is used a subsequéent al kyl ation orzgg@({’%ﬁggr gpbt e

hydr oxyl gr . | I C be

pr epar ed by?}gﬁlé@%‘feltt%ggﬁ %??@E%gﬁ feﬁgﬁ’g%%gﬁgﬁa&%ﬁ%%r @%9@%&9%,
whi ch in tunactgad) oxalapdseaasdesnd béflzdates. r eacti ng a conpound of fornula
(M): OR O' ZO OH O wherein R is _as defined hereinabove and Z is a

prot ecting group Jabts mar dexhe formed withrbages. Ajuehisalts ingludg srlts dexived figm

renovi ng the_prot. i i n I VI erein Zis
hydr ogen Cagnﬁ-gg%?@%g?%&ﬂ{o@a%f&zggﬁi%%g: aﬂlﬁ%lg gia?%%csﬁlcégs %%émaioﬁet hyl or
di et hyl gst @olassiim?sdltdarixotg a6 ainitieGsaRe bsthstriorphelne pipeeldife, f or nul a RLX
in the presence of a strong 20 base such as |ithiumdiisopropyl am de,

wherein X idémethyleavinggr gi melaltss bronine or iodine, and then
hydrolysing the negil Ll NGsSATRRH b8 af WS tings bfthe ¥R nvention
are potent and selective inhibitors of CD23 processing and TNF release, whilst
exhibiting reduced collagenase inhibitory activity in comparison with the above-
10 mentioned compounds of the prior art. The compounds of the invention also
exhibit advantageous in-vivo absorption properties via the oral route.

The compounds of the invention may be prepared by use of any
appropriate conventional method, for example by analogy with the methods
disclosed in patent publication W097/02239 (BBL).

15 Accordingly, a further aspect of the invention provides a process for
preparing a compound of formula (I) as defined hereinabbve, which process
comprises:

(a) deprotecting a compound of formula (II):

XONH N g T " ~NH(O),R?
20 OR O R
an
wherein n and R to R3 are as defined hereinabove, and X is a protecting group
such as benzyl or trimethylsilyl or
(b)  reacting a compound of formula (I1I):
25

o R o)
I I H

i - N N -TUN

Ho © Ty Ty YT S NHOMR
OR O R?

(1)



The isonmers, including stereoisoners, of the conpounds of the present
invention may be prepared as m xtures of such isoners or as 25 individual

i soners. The individual isoners may be prepared by a.ny appropriate mnethod,
for exanpl e individual stereoisoners y be prepared b

ehem cal synthesis starting from chi r;qa substrates or Oshgggﬂ%?%oqdefnber
1002 separating m xtures of diastereoi soners using known nmethods. In a
preferred awheein n bAERI B FENdrk @ deined Kt@ﬁnmoaﬂtﬂ&uwﬁyd‘r@kﬁg}@ kA: OR O
H~~ ~N,~~NHIO~Rs HONAHOR 0O R2 5 (I A) It is preferr ﬁatthe
conpounds aPriiansBY pretected, vaitibkydspxylamine g saltrthenepl A5 st at ed her ein an

oropor 1 es. . Pr of §9abl JoreRidas FpBRR A IRR D e g BRE LouPRin L

phar maceut i fodnula @FaLRifmed Bee@BoGe.t i ons. The conpositions are preferably
adapted for oral adm nistration. However, they nay be adapted for other

nodes of5 adni ni sfompoynds qfcfpn@udaﬁﬂllbandﬂﬂh@remﬂvnim forem Bythenaspeetol or
ot her conve%itrehonal thod for inhalation, for treating respl ratory tract
di sorders é'?veeﬁ‘ 8al 15 administration for patients sui~'ering from

heart failure. QOCbgipoghdsedfifeirhie deﬁﬁb@ﬁreﬁmrﬂoﬁ E&hg@ﬁhdsf‘tﬁ"fdﬁﬁulﬁum i ngual
he

or transdernaal adm ni stration. ositions may be in the form of

tabl et s, ca(de bmeacpomﬁlsa prgteawdlfé'sirowd)azemgegor@mpds of farmads (111)
reconstitut ovvders reparatiaq such or sterile
par ent er al acyueﬁ et %Pfeﬂgﬁsgﬁg ?‘3&5‘& Z%gfpr? cgp%grco%e%eéf@: ﬁy %8]’??} ¢ 8ncy of
adm ni sfor atéd?fbsbéndxﬁ phftbRcie8dohipduind@ of HRRE {19 of the invention is in
the formof a unit dose.. Unit dose presentation forns for oral

adni ni stration n8yitahle probicting geavps fors hydrexamis asid/areovel bkmovewin/dat i onal
exci pi ents ch, as, bi ndi f,0r cia, gelatin,
sorbitol, rg "ﬁ W’gé“%bﬁ%@?‘wi b@tﬁygﬁg&%@fdﬁﬁ@&g lfor exanpl e

| act ose, sugar Shitasle frotécting g Eairpalfym BABSBIRI Rid &Vl Rhoved inthé@the;
tabletting lubricants,” for exanple neS| um stearate; disintegrants, for

exanpl e st aamanb!dequbglﬂb’bmdomﬂﬁly .sodi um starch glycollate or
m crocr stal line~cell u'é)soeffo lg?ﬁf) ut| cal beaccecﬁmt abl e wetti.n ng agent s

such asl sodi um Ccompoun e prépared by feacting a compound
formula (IV) or (IVa):
o R1
OH
Y-O
R o
av)
20
0
Yoo / /\ R1
o
(IVa)

wherein R and R! are as defined hereinabove and Y is a protecting group for

carboxyl, with a compound of formula (V):



30 lauryl sul phate. 1 1 20 Novenber 2002 The solid oral conpositions may
be prepared by conventional nethods of blending, filling or tabietting.
"Repeat ed bl endi ng operations may be used to distribute the active agent

t hroughout those conpositions enpl oyié‘ug | arge quantiti QK/eHHéreZ(zOZSUCh
_operations are of course conventional®in the are. The aglets may be coated
according to nmethods well known in nofral phar maceuti cal practice, in
particular with an enteric coaéh&e. EﬁEL | i quid preparations nmay be in the
formof. for exanple, emulsions,“s p ,hmqopkgxirs, or may be presented as
-a dr~~ product for 10 reconstitution with wat'er or other suitable vehicle
before use. Such liquid preparationgnmay contain conventional additives
such as suspendi ng agents, for exanple sorbitol. syrup, nethyl cellul ose,
gel atin, hydroxyethyicellul ose) carboxynethylcellul ose, al um nium stearate
gel, hydrogenated edible fats; enulsigﬁ}ng agents) for exanple lecithin.
sorbitan 1 a nonool eate, or acacia: n )aqueous vehi cl es (which may i ncl ude

di bl e oil f | i}, f i . 0id ., oil
such as.estwheredin gD B R BB abtnert BRGNS B BR S FEA B O by S
atives, sf ortheydfI e VE) idNded QTsubdeg it alkylatibnCordeoation tof ti hybkylc aci d; and

if desired conventional flavouring or colouring agents. 20 For parenteral
adni ni st r at gronp mayuthen beirequitedage forns are prepared utilizing the conpound

and a sterile vehicle n dependin n the c entration used, can be

ei t her suspendedEJBP‘P(QP%@so&fg’amﬁﬁ?ﬂhé:g‘gﬁﬁipﬁpgeWB?oi%chﬁg solutions the
conpound CagyrR@pohdia® toffohnd iNaHEEh Ya§ hiddoper, vetitcR Bfturh barebe piepiredi zed
before filling Into a suitable v ial or anpoul e and sealing. ?~

Advant ageouly:y, adjuvants such as a local anaesthetic, a preservative and
bufferi agents_can be dissolwv Ln vehi cl e. To enhance the stability,
t he con@gsiéson Eeéiﬁn%gf?’ggéwda“ﬁ?g?mp%E?png into the vial and the water
renoved under vacuum Parenteral sugpensions are prepared in substantially
the same manner, except that the compoungd is suspended in 30 the vehicle

i nstead of being dissolved, and st e~ i oPcannot be acconplished by
fcltration. The conpound can be Zerilli zed|lby exposure to ethyl ene oxide
bef ore suspending in the sterile vehi @k. ®dvantageously) a 12 20
Novenber 2002 surfactant or wetting agent is included in the conposition to
facilitate uniformdistribution of the conpound. Conpositions of this
invention may al so suitably be presen for admnistration to the
respiratory tract as a snuff or an aerosol or solution for a nebulizer, or
as a m crof {ypereRPRAeS ad Qufired BietelrlaBbieddhd 2P protécting ge@iPfdtdhitRRyl th an
inert carrier such as_lactose. In such a case the particles of active
conpoundd suwithimnalidatingngentesd s of | ess than ~0 mcrons, preferably |ess

than 10 m crQns E{RI i in the range of 1-~ 0 mcrons, | -10
m crons or Q’(L #%%ﬁég ~ %Ht_g’?@%gﬁgspri ate, small i O ampunts of other
anti-asthmati cs GonaspouhdaeenuRIWTSwhérein 2 ielipdrogéydandicyrepared i ¢ am nes
such as isoprenaline, isoetharine, salbutanol, phenylephrine and ephedrine;

. , ! y!
xant hi ne deby weectinga digster (wsh enthedipethyher digthyh astan 96 grividsexynd
corticosteroi ds,such ag predni sql gne and renal stinmulapts such as ACTH
may be i ncl SRRSHMC &‘“2 Wﬁ@%ﬁ%@ﬁﬂ?@mﬁﬁﬁém §'FrP"FSFB?ﬁ 3 58A0Ly 99% by
wei ght ,»dre &?F]%dé sERB MR s O 1 1?35‘11 ial,
dependizn({]J u%%%%?h%agngt 0 d@?@%@r%hm St,rg'%l{:rghr?kAfs%?g?sg%#ggo angré for inhal ed
admi ni st r at asbroirsnd Or dige, axdthen by drplydingaberesuttmgeoomppiuad36) 95 or 99%
M crofi ne powder for r{ul ations may suitably be adm nistered in an 20 aerosol
as a net er eV BFSEYEMEBMs of “a suitabl e breath-activated devi ce.
Sui t abl e met er edrHdqssm&s!ias1Aling Qtefadiinh &8 o fIREBEmPSurR B @Y | onal

propel l ants, cosolvents, such as ethanol, surfactants such as ol eyl

al cohol , | upreseztrinverdigomaysbeprepdrediascminsines ¢f sualcigomersar@s as cal ci um

sul phatﬁ%and egsi t.%? nodi trhers.sgc%.as sodi urﬂ chl oricfEY ' 'S Suitable

sol utiofs f SMATGAHRGEAMETS, ThY indivgya) isomess BaY| ReqiePatey BY AB%s, optional |y
buf fered, abphaprigiénathed, 161 M@/pleHIdAidual SRFEoMIMEIY MR HerephiFad-ml of
conpound but”'nore generally 0.1to | /m, for use with standard

nebul i sat i ohy stpaeqspedific chemisalfsypthiesie stamnghfromi dhiratisybsirates or byre rel ati ve

ef ficacy of the 30 conpounds of the present invention, the severity of the
di sorder being treated and the weight of the sufferer. Suitably, a unit
dose formof a conposition of the invention may contain fromO0.1 to 1000ng
of a conpound of the invention (0.001 to |I0Ong via inhalation) and nore
usual |y 13 20 Novenber 2002 - from1l to 500ny, for exanple | to 25 or 5
to 500ny. Such conpositions may be adm nistered from1l to 6 tinmes a day,
nore usualiv from? to 4 tinmes a day, in a manner such that the daily dose

- r v I o —




wav. 10 15 20 ~5 30 14 20 Novenber 2002 BI OLOd CAL TEST METHODS Procedure
1: The ability of test conpounds to inhibit the rel ease of sol uble CD23 was
i nvestigated by use of the foll ow ng procedure. RPNTI 8866 Cell nenbrane

CD23 cl eavage activit< assay: Pl asma@errbr anes from RR hﬁ:%@nlf&' $6p22
.human Epstein-Barn virus transforned 'B-cell line (Sarfati et al.,

| mrunol ogy sepafating atixfures3d-diasierediSoraans using kngwhiméthods/elnsa of CD23 are
purified using an aqueaus, extraction nethod. Cells res ended in

honmpgeni zatRBHTIGARRSC DR IAVEPEPEROSHEes compaunss At fRgRyla (A v | viga 2, 1 mM
DTT) are broken by N2 cavitation in a Parr bonb and the plasma nenbrane
fraction mxed with other nenbranes is recovered by centrifugation at

10, 000Xg. The light pellet is gpesuspended irp0.2 M potassium 15 ~

phosphate, pH 7.2 using 2 Egl;{\éefﬁg Wet gells and the nuclear pellet is
di scarded. The rrenbranesr{gé ~frdoti mdggspart i tioning between
Dextran 500 (6.4%ww a 'g'lglyethyleeglé col ﬁE Q00 {6.4%wWw) (refj)
at doi\/g~ M Slé_cr_(l)_sehl_n a tot7al 921; ?‘ﬁ;g(ﬁer )]-1TE nghnenbrane pr ot ei ?sd[gbrre
an re, BioTechniques 7, -9~ : e phases are separated by
brief 20 centrifugation at 1000Xg and](?'gg PEG (upper) phase is collected,

diluted 3-5 fol g jytdferd(d thif the tampbiasirORBhaddEniubit@htiNY puré. and _
centrifuged at 100, 000Xg to recover nenbranes in that phase. The pellet is

r esuspendedform. phosphat ebuf f ered sal i ne and consists of 3-4 fold enriched
pl asma nmenbraneg a || _.as s .0t h el | ..nmenlr an e. g. 0SONeEeSs,
ol gi). The nen%ﬁé?‘?é%@nfﬂ %Hﬁﬁ?@ée magpgﬁgaﬁgﬁﬁ_lém%cé¥ ctionation
at 6.6 % DendshashuPhiedicaPhrdperleS PReferably tRO&dive tohipdafds &=f ol d. The

fracti onated nmenbranes are i ncubated af 370C for tinmes up to 4 hrs to

pr oducd0f r sagiministered apiRematdutically eccepiablezompositionst he nmenbrane by _
the aosay wi th ThSGOORPEITH A apTareblamEn ugaaldtnimsBlibl, oocy om the
menbrane | SHeRERSTIHeR thayHeidapted f6¢ Sthkr thodds@PadRfniBirebir)gorSi t € (Bi rm ngham
UK) or a simlar one utilizing IviHVW anti-CD23 mAb [Rowe et al.) Int. J.
Cancer, 29, exapple in the form of a spray, aerosol or other conventional method for
inhalation, for treating respiratory tract disorders; or parenteral
15  administration for patients suffering from heart failure. Other alternative
modes of administration include sublingual or transdermal administration.
The compositions may be in the form of tablets, capsules, powders,
granules, lozenges, suppositories, reconstitutable powders, or liquid
preparations, such as oral or sterile parenteral solutions or suspensions.
20 In order to obtain consistency of administration it is preferred that a
composition of the invention is in the form of a unit dose..
Unit dose presentation forms for oral administration may be tablets
and capsules and may contain conventional excipients such as binding
agents, for example syrup, acacia, gelatin, sorbiiol, tragacanth, or
25  polyvinylpyrrolidone; fillers, for example lactose, sugar, maize-starch,
calcium phosphate, sorbitol or glycine; tabletting lubricants, for example
magnesium stearate; disintegrants, for example starch,
polyvir.uylpyrrolidonc, sodium starch glycollate or microcrystalline

cellulose; or pharmaceutically acceptable wetting agents such as sodium

30  lauryl sulphate.



15 20 Novenber 2002 82 ( 1982)] or another anti-CD?3 m Ab as the capture
anti body in a sandw ich EIA . The anount of soiuble CD23 made by 0.~ ug

" nmenbrane protein in a total volune of ~0 ul phosphate-buffered saline is
measured by ElIA and conpared to the unt made in theomesemneer @00Zar i ous
_concentrations of inhibitors. Inhibitors are prepared in solutions of water
or dinethvl sul foxide (DVBO and the renal DMSO concentration is not nore
than 2 % 1C50's ' : lot L e - goncentration where
06 i nhi bi 1 0n" o oA e S REE MRV B sk I by Aonk pRoRE TD | he

-di fference i makiRDflbddnderey fitlomgt orolablettingu Retpeatedibiehding opedatitas or . 10

Procedure 2: The abi of teﬁtﬁ corrpoundgrto i nhj bit col I.agenase was

Lity.
i nvest i gat ed Ay RRUEREL %‘ﬂr}bb’\}ﬁ A EAEATT "_“&B‘P‘I‘té BT ESEPPHHPH ti on assay:
"I ~ The pot ency,fbyifeHpeumsities RIS $RIPEB0As &k cfebidgenase was
determ ned by the nethod of Cawston and Barrett (Anal. Biochem 99,
340- 34~, 197%pnvintioadyin thecast. pbhetabldtsbypay bf enagaticasconding olyetbods M sol uti on

of the inhibit bei ng tested or dil.utions thereof. . was,incubated at 37 oC
Cor 18 h'wi ¢ MULIRSGR AT HORER S L ERRBEhAnp S S SERABENERE om ovnovi ai
fibroblasts ghemgd, expressed and purified fromE. Cole) (buffered wth 1
~0 mll Tris, pH 7.b, containing 1 ~ nmM cal cium chloride, 0.0~%Brij 35, 200
mM sodi um chl or i derahHauid rosmwaeas may Reiie te. forrnef.dor ¢xipte.was acetyl ated 3H
type 1 bovine . - ey f n d Mur phy
(nmethods in ﬁﬁﬁ@% C)g}y%g{)%lp%gpslggmtab% es?gﬁg? g;éa\ﬁgglr,\gerggl:—mg%ntri fuged to
sedi ment jgndirgemsstiion Wihgenerorthiindgt saabdgiodhiclé befoee nsadiSvalgtiqui¢ super nat ant
renoved for assay on a scintillation cggcpter as .a neasure of hydrol ysis.

The col | agendSTPERUGNS MAY ORI hePTYFRHAARERANT Vep SHRR FrSRANAHIE 228R5.di | ut i on

t hereof, was ﬁaﬁ{ s drBitSIC b M terd Rlaridevoi d of inhibitor and the
results reporﬂts‘g asp?t?]zgtucorice ’tr%{%t%lﬂo‘%ug@ egtilaﬁg ~0% of the col | agenase

(1 CAO). 30 PrhydemkyedyBellTloss. abibokymetbylcelddosec aluponimohsst¢apate geli bi t TNF

rel ease was i nvesti gat usi ng the foll ow rocedure.. 6._20 Novenber
2002 Assay | SPSISERMHEE FERIGRET Erilung pe Ao S ORERE T AR os

stinul at ¢ bynbddepaed, veacehatbslaqddeBSyetildPfattNmab iddinEediBMICYt es,
cultured in RPM 1640 nedi um supplemented wth 10 fetal calf serum are
centrifuged #ils}dousgmply alsopd Rilafactionalsd cecumspeitdily ssiernagham at 2 X 10 6
cellsl mM. T : I i i i ~NAates, 1 m per
wel | . Corrpou%gggie%é%z@gg{%gsgfgé%?é%b ved ia!]crarl}églp Y%lé‘lr"rét e§1 f%gul f oxi de
(DVMSO) and adstemipteamethii/t arrpropy!tphhtdaexybemmiateRivEaritoadéanddf desitedit 0.1 % 10
Conpounds are added to.,cell.s in tr‘:qg_lxicate wells. TNF a rel ease is

stimlated byCRUCAUCPRIRYPULREOT EOIPHEEAZRS  at a final concentration of 200

ng/ m .~ Agpropri atpgg itérh] Lahihidtr@Sord F1RidS8lit diagdfolktht Biel frdia@ al so. The
plates are incubated for 18-20 hrs at 37 C, 5% CO2, then centrifuged at

1000 Xg for Builizing the spRPPYncandla spile yehitlanind. degeadingenttha| | ne Beechan) i's
used to meas %{oﬁc%ﬁh&‘é%& chl'od Qithet sRpEiddels of RELIGHL URE vaHRET fift ant s.

Preparation o
N- (4-t - But oz prefaringysdiunion) thizRRotriponadbdn b dimbhwel )is waeir fiyd ihjeSiaay t - | euci nami de

and filter sterilized before filling into a suitable vial or ampoule and sealing.

2
i

Advantageously, adjuvants such as a local anaesthetic, a preservative and
buffering agents can be dissolved in the vehicle. To enhance the stability,
the composition can be frozen after filling into the vial and the water
removed under vacuum. Parenteral suspensions are prepared in
substantially the same manner, except that the compound is suspended in
30 the vehicle instead of being dissolved, and sterilization cannot be
accomplished by filtration. The compound can be sterilized by exposure to

ethylene oxide before suspending in the sterile vehicle. Advantageously, a



20 a) 3S-t-Butoxycarbonyl - 2R- ( 2- napht hyl net hyl ) propi ol actone 0 U Q 25
(t-Butyl-(3 R)-carboxy-4-(2-naphthyl)butyrate ( 10g, 31.9mmol) in THF (
160ml) was stirred at -70C under argon and lithiumbis(trinmethylsilyl)am de
(63.7nl of 1 Msolution in THF, 63.7 | ) was added dr ture
was stirred at between -60C and -70C for | hr and then %’dg\f?agerpﬁ@re%gl&é

Ni odosuccinimde (7.178, 31.9mvol) in THF (20nl) was added via cannul a. The
30 m xture Westrfatthonee dvetting/egen i dncludedCh cheerontgositaomctodasdlitateen quenched with
sat ur at ed amw umchlorjde _solution. Ethyl acetate was added and the

2-phase mi xt HEOTRSILERRI0D P HEFOMRPUAE + oom tenperature for |.Shrs. The

| ayers were separ t a I A b kd:h ethyl
acetate (2x) and ﬁeﬂ%%%s#g lo&ggﬁb@ giglrsg\g{\%ere %gﬁégﬁﬂi\ﬁv{ 5% sodi um
thi osul fate szdhunusmnmmd t3Srebpiratery aradt asheesmuffrareat agizsRB03olatimoh fevapor at ed.
Chr omat ogr.ap n,.si | e ution with 10% et hyl
acetate in he{‘?ﬁ& ‘Zeé’ncﬂ'atsla ﬁf"gﬂeé’ﬁ'\lg?r{gbglspég%wgr@an%Pﬁl&uct wi th hexane
gave 5. 70g Ofcoﬁlbmtibﬁ »ﬁ@xﬂ:ﬂnér@@%xeré\@h%&cw&e In Mihen casddfe 1 H NWR (CDC13):
1.31 {9H, s), 3.29 (1 H dd, J = 8.5, 6 Hz), 3.38 ( 1. H dd, J 5.
=6.1, 14. 6Hz)pamqb®(qf|acme @wnmswtamhmmets@(qfﬂmdhmo 7,8.5 Hz), 7.48

(2H, m, 7.68
N- (4-t-But oxjnégq(slﬁ%fr%{by)?%g% %Fﬁhif et\:ﬁmp escli}%rgletr%/ x]n tge %€t 1 euci nami de
10 ;... ., ..of1-50 midPord, <10.micronblor 143 rictorf3. I\Vher]:’@pﬁropnate small
S-t - But ox car bonyl C%_R—(Z napht hyl met hyl ) propi ol actone (5. 0g, 16. Omol) and
(S)-t-1ed maﬂﬁcﬂ’éts( aeg and-asthmaliss adrbsorahpAiaars, Syexp@Ple n' THE {30nL) at
15 roomte acetate was
added and Pﬁ?@%ﬁ%’? %ﬁgt\i\g@\{/\%gﬁpg%]yﬁw Y&Q\i\&{aﬁggdgaalbgﬁ g%{(lglne and then
dried (NgSO4)pfmmdeWapcandtephhdn“ﬁbe<anﬁsnd dérngtised sSughwashepphyliinatmsd Wit h
hexane and dried to e 6. 373 pr oduct e) MtNa = 465,
MrH = 443 2@@%%@&9‘?%@&8’? E?“?a‘f“&@iil" Pfs%‘ms‘i/%&@a‘(“béigegél 2.85-3.20 (3H,
m, 3.85 (1H1snﬂﬂ»1anis-su'éhgsAtﬁ{ﬁ%%be%clédea( 1H d J=9.3H), 5.65(1
H d J =174 , 1 ( 1H sy, (le% 738748(3Hn’)
7.69 ( 11lB, s), 7Tm0mr@$n(onmavr)compmefm&t%¢p% % by weight,
N-4-t - But oxy WA I i hyl t-1eucine
met hyl ani de é&ega'eg dﬂﬁg 1)0 %d% %é r\]\;lfg-l?,ocp){ll)é@ctt aﬁ%ﬁ, Mend?igg ungji
3S-t - But oxycahbm&;&bdi‘;&?aﬂxﬂhﬁfﬂ‘mby] PEpribfetref tovre dbaithaled adnidistaivn- | euci ne
nmet hyl am de as aboy Y r oduct e solid. 30 M5 (AP+ve)
MrH = 457, wméb%zfvsspfﬂaﬁmS(%%@gw %@39(5%%5) 1.41 (9H, s), 2.32
(3H d J=4.6 "Wcroﬁneg&)»('de} fé’x‘mxﬂi&onﬁl m‘ay@uéab l_#%e aém'ﬂﬁ%tere% 1Q§.n( 1H dd, J
8.6, 13 5Hz . ),412(1
H d, J 209. :-angsol526tgct{cg_ed|-qlosdorbvmems{-‘pﬂazs)matﬂebsea@h gctwatqql)devize45 (2H, m,
Z’r gg a§ ;ri og) of 6§’u1£a%l_el'm§t)ex‘ed doz ano%?fém'd’lat%s compnseqco%geﬁoongrber 2002

N- L4| t- Bgt OXYprogellahis ey wenid Ruck an adbidlydupfat dayids)satic a3 slgal&heott - | euci ne
et hyl am de

lubricants such as oley! alcohol, desiccants such as calcium sulphate and
density modifiers such as sodium chloride.

25 Suitable solutions for a nebulizer are isotonic sterilised solutions,
optionally buffered, at for example between pH 4-7, containing up to
20mg/m! of compound but more generally 0.1 to 10mg/ml, for use with
standard nebulisation equipment.

An effective amount will depend on the relative efficacy of the

30  compounds of the present invention, the severity of the disorder being
treated and the weight of the sufferer. Suitably, a unit dose form of a
composition of the invention may contain from 0.1 to 1000mg of a

compound of the invention (0.001 to 10mg via inhalation) and more usually



5 Carried out via opening of
_3S-t-But oxycar bonyl - ZR- ( 2Napht hyl nmet hyl ) pr opi ol actone with tent-I eucine
ethylam de as in b) to above give product as a white solid (86%. M (ES
+ve) MrH = 471, M:Na = 493 14 1H NMR {d{i)l\/BO d6): 0.84 ( ,NC;V n.,]beT io@,@z)
0.86 (9H, s), 1.41 (9H, s), 2.80 2.92F3H 3.03 (1I°H, dd 3

13.6Hz), 3.16 ( 1H, m, 3,88 (1H, dd, J 5. 8 7. 3Hz), 4.12 (1H d J =
9.4Hz), 5.63 {1H, d, J = 7.4Hz), 7.37 (1H dd, 3 =1.5, 8Hz), 7.44-7.47 (2H,
m, 7.6S (1H, m, 7.70 (14, m, 7.77-7.81 (4H m. 15 Preparation of

-3S- Hydr oay- 2Rfr@ml{m:‘fqm égrrcesptnpwltﬁapwla)tsl;@em Sushicomgpstiond ester a)
2- Bromoret hy| e%ﬂﬁx?xﬂ?t?@dwo(ﬂgg?%ggmeiigav Yafgpre Gsullly bréx.b~~%‘]

6- Fl uor o- 2- mefnr?vl ene prepa adapt ati on of
the nethod of tdﬂﬁ@bhlds}ganwbﬁatﬂkﬁdul‘n&iat thetdailg Iddsd\ﬁfﬁ'drRZnﬂ!t@ 1238r amol ) were
heated at reflux for 16 hr in CCl4 (210 m_) during which time, benzoyl

per oxi de (2. 5kghumsn adt andraareparticuBaiyifaam DTHQOQ%I Eﬂatéi)lfm’fﬁ &ngfas filtered

250 ol e ssare 3R aletRan T e ey o0 ares paisletnin Wed and

cLapor st ed Lo dlYer L B ThyA NS G, 20 8 9,097, L R

2 34 Hz), 7.53 { 1Thk feltbwidg Exaanlés 1H@uate7m34m75n&5n(bat&bndﬁﬁlimit it id@nNovenber
2002 b) 3S- Hydraxy-2R-(2-(7-fluoro)napht hyl met hyl )succinic acid diethyl
ester F\ \ OO0 Okt O- O A mixture of LH vLDS soln ( 1.0Min THF, 262 nl)
and THF (80 nL) was cooled to -72 C, and a solution of diethyl S-malate
(23.7 g, 124.6 mol) in THF ( 100 nl), was added dropw se keeping the
reaction B <-68 C. The m xture was allowed to warmto -40 Cfor 1 ~ mn
and then re-cooled to -72 C. ?Brononet hyl - 6-fl uor onapht hal ene (?9.8 g,
124.7 nmmol ) in THF 180 nL was 10 added dropwi se and the m xture was stirred
overnight while slowly warmng to roomtenp. The m xture ~as poured into
0.5 MHC and extracted with Et20 (2x), the conbined extracts were washed
with 0.~ MHCL. NaHCO3 solution water and brine; dried (MyS04) and
evaporated to an oil which was chronatographed on silica (hexane,'Et~ 0, O
to 3 ~ 9% giving the product as a gum1l ~ which subsequently solidified,
17.3 g (49599 . 1HNWVR(CDC13): 1?0(3H,t,J=7Hz),
1. 27(3Ht J=7Hz), 3.14(1 Hdd,J= 1?, 9 Hz)) 3.20-3.42 (3H, m, 4.09-4.29 (~H,
m, 7.2~ (1H, dt, J =9, 2.5 Hz), 7.43 (2H, m, 7.73 (1H, s), 7.7~-7.89
(2H, r’r) 20 References: 1. G M Canera and D Garvey, J. Heterocyclic Chem
199" , 29. 847. 2. J Wlinska-Mcydiarz. P Canonne and LC Leitch,
Synt hesis, 1974, 66. 25 Exanple 1

' -[3S- (Al Iyl oxy) -4- (N-hydr oxyam no) - ~R- ( 2- napht hyl nmet hyl ) succi nyl J-Stert-|
euci nam de 30 a)
N[ 4-t - Buppxy-3S- (al | yl oxy) - 2R- ( 2- napht hyl net hyl ) succi nyl J-S-tertl euci nam d
e Q( HO ~O-N~NH= r~

19
wn



20 20 Novenber 2002 To a solution of N [4-t-Butoxy-3 S-(hydroxv)-2
_R-(2-napht hyl net hyl ) succinyl]-Stert-1leucinamde (221 ng, 0.5 mmol) in t BuCH
f 10 mM) was added allyl bromde (0.4 m. ~ tnnol) followed by NaH (60%

di spersion in mneral oil. 22 ng). Stifred forth then 2@@2 HCl
and extracted with diethyl ether. The ‘iextracts were 5 gg;f}l]@\gprhﬂfe wat er,
dried (MeS04) and evaporated. The residue was chromat ographed (~0% et hyI
acet at e/ hexaBEOLIOGICAE TEST MBTHO®DSs a white foam M (ES +ve) M:Na =
505, MtrH = 48 | H NWR (DMSO -d6): 0.75 (9H, s). 1.30 {9H) s), ?.64 (IH, dd,
J =14.45 Hz). 2.90 (I H dd. J =14, | 0 Hz), 3.06-: .2 ( 1 H m,
309-3. 7 ( Briteddbels The LAy dr s rbolosinhlel m@»,eﬁe%sé {otsdlid, I = 8
dd. J = 17 2CB;)> wa; lewssaga?tgd bv me—bfmfolkwmgpmewrebr) 7.03 (1 H br),
7.16 1 H,, dd J 8.~.1.~Hz), 7.28-7.33 (2H m) 7.48 ( 1 H s), 7.62-7.71
(4H, m. "15 b) N-[3S-( ~I'1'yl oxy) -

- 1- hlydrory ZfRPMI 8864ChY biBaitpih) P13 élvdvhoSakeivith assaivnani de 0 a° ~ ~NH= 20
a solution o

N-[ 4-t-Butoxy-3S-(allyl oxy)-2R-(2-napht hyl net hyl )succi nyl J-Stert-1euci nam d

e (0,187, 0.4 mmolplech HL-EOLELIIRL IS 4idd 0T SRGEL] 00BN AT) vas

stirred for 18h. ncen produ as a e o) M5 (ES
+ve) MrNa = ﬂ'ér%forhvﬂield B—cémxﬁe (lSd:’faMl\ARa(DII\tEdeGDOQVOSOQHZWSBS)SMX 8 ~ ( 1 H,
dd, J = 14,4.5 Hz), J =25 14,10 Hz), 3.22-3.31 ( H n,

3.85 ( 10, GP&PTCSJS‘M *112?1 #Vslsy)f ﬁ%?agﬂc purifipd uHng 3n aqygops exiraction ﬂ(etf}OdH dd. J
L 1253 Motapfedlytndedl Bl oyl fepest i ). 4 1 ¢

7.33 (| H MNaCl 155 & MgQL2, 7 mMN-DT Byrar¢ Brekenpy N2 &Fitated insy Paﬁb@ﬁb 7.71 (4H,
. 30 N -(3S(
g? I yI oxflg -- aé W@y‘ﬁﬁ‘?‘ﬁ@)‘"— frction BisdHI AEChTEPSIAREs HYEFAVSiSY- | euci nam

| de af ggﬁéfﬁﬁffm;]oo% esx?éh‘ﬂg{a?’é? iPesbiperded ihd uf Ba%s)s fus

4- hydr oxy- 2R— et hyl ) succi n ert-1euci nam de , 2.25
mmol ) int Sa_nhphhssphsrcmﬂ 7(2Lﬁmrilgp‘>wd$et tSag wdt@diqaedtheaiucgpampclm Ii{)AT (0.613g,
4.50 mmol) a 846 react.ion solution was
stirred at r EC ‘Frpg? ra,:15§ a’f?rgg'hgr fFT&f&PB Wﬁ‘é‘“@nwﬁ%ﬁ%ﬁporl de
(0.47g, 6. 75D@Q§hﬂ 500k, &%W%m@bm {yld?z@ g(JQo@@ﬂEG) 500056 PWw)\gES, t hen
added and the reaction solution was sfirre 6h at room_t enperature.
The react i onasbP#iM svrrosssinavetpbebltea peol Mty messembune Reoteias [Mowe weds

artitioned t a,n@\ i S were
gepar at ed an%F %’%%gg?gé:ﬁl}d@up 592'%3% éﬁi T H)]As? fjfﬁtg hg?ar{%gﬁ)bglg? ?fc acid
(x2) f alnd‘) R s azj der}t?xmgaodlrx] mg) OﬂO?Iﬁrahdnbé EEngppdr})phisx?bs% cotlll?credJ dilureat 34 fcpidgd uct
was filtered Q ed w water and e etate a ied in
vacuo to aff §id qup?‘?@‘%ﬁﬁﬁiﬂ%a % Rﬁ %@gcﬂfn{‘(ﬁ gz’@w@g@fﬁ{ € ¥he
organi ¢ phas?ecfo(l%blﬂgra&ki i ALSHNIES TRSHRE: Wi rkslisBErdeg in HﬁdsﬁﬂatéJVgSO‘l) and

evaporated and t resi due was recrystallised from net hanol/ di et hyl et her
to afford thbuffcmeﬂéahmmuméﬁs 0fBept fopdegriched playmanmsnbranys ammllﬁas44o 1H NMR

DVSO- d6 0 97 1K, b . 81
EZH ,) ﬁca%rf“e“k?mff%  osghed GoE, ﬁz}”en‘sb‘g'f% ha ot
%016HHZ)S755 %gglgotédli{ix_?gore& f!']ﬁbo% r#rﬁsnoi?ngrgat(é é"/ﬁDeﬁan/@E%SJ éldé'plk&mz;s) 6. 96
7.65-7.83 (4H;emnbrp.n® ehPickedllO-fold), 10.95 ( 1 H, s) 20 N-[3S-(All'yl oxy) -

4- hydr oxy- 2R- ( 2- napht hyl net hyl ) succinyl]-S-tertl euci nam de can al so be

pr epar ed {1 om { SRamAlchaTR! Akinkrat s BUCROSLACTOE Gortfines o QUMb st er as
follows: 25 d) 3S-Allyloxy-2R- napht hyl met hyl succinic acid diethyl ester ' |

a r | CH CH, e®duce figEments0HCDICThichtacHsepmatedHeapithe membrane by filtration
in 0.2 micron Durapore filter plates (Millipore) after quenching the assay with 3

30  uM Preparation | from P 30994. sCD23 released from the membrane is ]
determined using the EIA kit from The Binding Site (Birmingham, UK) or a

similar one utilizing MHMS6 anti-CD23 mAb [Rowe et al., Int. J. Cancer, 29, 373-



OH Oi To a stirred solution of (3R-Naphthyl methyl)-2S-hydroxy succinic
acid diethyl 30 ester (4.0g, I2nrnol) in benzene {80nl) was added thallium
(I') ethoxide (2.99g, |I2mml) and the m xture was stirred at room
tenperature. A gel ati nous preci pi tatg was formed and abtgsyvdmber 2002

.sol vent was renoved in vacuo. The pr %i pitate was then suspended in DW
(120ml) and allyl bromde (1.45g, 1.04nl, |2mmol) was added and the m xture
was stirred @Bvr(mm]t&rmeﬂeimtﬂcwa%%& ffetcapifeardtibotiyiifa Wasiwidd tered to
remove thalliumsalts, water and ethyl acet ate wer e added and the product
was extract e&IAntBhQa%mwmé?ééQlablé Cﬁ-ltuemé&ﬁ Pwdf S1zvmerabrane pradeig ice widi vel y

th t d b -S04 nb 002
\(I:Monce\rll\/?r :'[ egn %; : &i%cog'pici’hgtbg&e %ﬁtﬁeﬁ%{ %%P%b%?g%ﬁregl E}? gigé’gl\lﬁ\éfer@f’%%ﬁi n with 5%
et hyl acet at ghd smdiht ihdpét mlpemneé @Hahoaau@cemzi@h@dﬂﬁnnmrﬁn OI I (1.409)

32% . M5 (ES_+ve) MrNa= 393 1 H NVR (CDC13): 1.10 H, Hz), |
.29 (3H, 1, Jnhibiporsarqprppared gusofutionsjof watergrdln@ﬂy’lSIJi@*l@ GE&\)iSOBarxds 3.33

(75 m) 5,8 fd s hondrafod iy o penb s 103053 BB, 820 (1

7.33 ( 1 H, ddweﬁmnﬂas?dw&ozﬂcem}moﬁwﬂeﬁ(:B W;mﬂt}x;xoﬂoﬁﬁro(dudndﬂ,oISs)’JD"Z .78 (3

H, . e) Using kno net hod {02239) 3S- Al l) ox R 10
napm hyl 3ret hyd E"cve\ém?}aﬁﬁ < tg? g&%‘?“cgé‘l %@thhaﬁ’ég%m ¥? eated with

trifluoroacetdigoantiutbilode then nmethanol, coupled to (S}- ten-1 euci nam de and
hydrol ysed to give h'-(3S-(Allyloxy)-

4- hydr ox¥0 2R- ( 2napht hyI met hyl )succinylj-S-tert-|euci nam de. Spectral data
as for exanple 1

- (35 (At yRaRgite 2R apbiEy B DS Torkupds g spliasangee wes

I') succi nyl | - givektigdiedgiinetefelldwAnarprétedide! 20 Prepared anal ogously to
exanple 1 d) + e) from 3S-Allyl oxy-2Rnapht hyl met hyl succinic acid diethyl
ester, but coupling with N-Methyl-(S)-tertl euci nam de instead of

S)-ten-1euc M+H—456 MiNa = 478 2~ 1 H NMWR

ED?VBO d6) : ) Ic%wg’ﬁ?se@ﬁ’g&&%?éh 4.4 Hz)) 2.6~ and 2.80 (2H, n), 3

. ~( | B m, 378and3 93(2H dd 3:127 5.4 Hz), 3.8 S ( 1H d,
5. 09

5 22 % i’hﬁp%fg‘”’ 3F br&w@ds 10 w& rEmhs f(cgilawafﬁ wa%gefmneﬂw d, J -

Hz), 7. 2"t‘he.(mEtth owtawzmﬁ@ne%dm&)(ma §xth£m199'|u4§)343719775) (héiébym)) 9. 14

H s) ,10.99 ( s). 23 20 Novenber 2002 Exa

[-~ (N Hym@mﬁﬁeﬁ@y: e@sze e ta hmr\ﬁy@l}m@somm@tybmqbﬁmdwmu Stert

-1 euci ne net hvl gm, de Pre ed anal ogousl
to exanpl e Zofﬁaﬁﬁ‘% Lﬁ?‘F?be‘ﬁéVm?‘gﬁ‘ﬁgﬁ‘tﬁy Hﬁl%ﬁ’&éF?ﬁ? e&éﬁ%&éﬁ‘%‘l hyl gstery
but the 3@@9%%6’1‘%&8@5%3%3%91 %bﬂgl mbﬁéﬁ?@ioﬂéd %%p{e@seﬁﬁga geﬁmc@ acid

formation. M5 (ES +ve

(12H, n), 1.48n Ekﬁoh)(,buﬁt'e@d v(lm—ﬂijm\'I]Tntzl pJH Hﬁ)conmlmm dAdnd, CSIEIL(FQ n)

? I25H( 33 D ;h%ng%%)%;é@ Qﬁdﬁ‘%%‘w’)" chfp 9%3&9%0%/ fﬁfi‘ﬁﬁz‘%ﬁ% T5"27)57 ( :
H s), 7.62 Qoﬁa&nﬂasalcryla?eddf-’#@pe "bRfnd Hlagdh prepardd bf te hbinsd o | 0- 95 (|

H s).

J =
Hz)
4.4
(1
N -

Cawston and Murphy (methods in Enzymology 80, 711,1981) The samples were

centrifuged to sediment undigested collagen and an aliquot of the radioactive

"~
wn

supernatant removed for assay on a scintillation counter as a measure of
hydrolysis. The collagenase activity in the presence of ImM inhibitor, or dilution
thereof, was compared to activity in a control devoid of inhibitor and the results

reported as that concentration effecting 30% of the collagenase (I1C5).

Procedure 3: The ability of test compounds to inhibit TNF release was

investigated using the following procedure.



| ~ Exanple 4 N -[4- (N Hydrox~

_am no) - 2R- ( 2- napht hyl nett ~yt) - 3S- (pr opyl oxy) succi nyl]-Stert-I|eucinamde ¢ H
N~ ~ "NH= 20 Prepared anal ogously to exanple 1 d) + e) from

3S- Al l yl oxy- 3Rnapht hyl et hyl succi ni ¢ i d diethyl estejg NYlertibér ggggound
.was hydrogenat ed usi ng PdBaS04 prior to hydroxam c acid formation. M5 (ES
tve) MrH = 444, IVHNa 4b6 I H NI\/R(DIVISO dé): 0.82 (3H t) J = 7.~ Hz),

0899 d 2 91 (2 12 - 3 .40 (3
( A #yay hoa of refease @M“wbvpm menosms gnemlatfdba 79 ( ]
‘H, 697 , (.44 (2 H, 7.59 1H 7.73
(4HS) li‘g°d(°"lj“ "d%(?‘mﬁ&;'fmd’x (1 H.(s). m)24 20 NO\(/enber %02
Exarrple 5 N -(3S (Al yl oxy) - 4- (N hydr oxy
am no R-(2-(7- i | s B - ' ; 0i v~ ~
L 552 A g i ian |
3S- Hydr oxy-%Retabedlf7seraroy ark capthifigddras i 090X s for S mincaratthdn desstsperided s er . I\/B
(ES -ve) MH =45 8 1 HNVR (DVBO-d6): 0.89 (9H, s). 2.69 (1H, dd, J = 14.4
Hz), 2. 95 (memzmeﬂceus/ml Hihe cell sugpeBsiongds @hquqtcd n24 syell‘plaws 1 81 (2H
, 3.96 | 4,07(. ~ 10
Dy a5 il s el Gompdugds P Be e e Geioniellin nel ditnetmp uligid”) )
gdGQJ( 19H2(I55?\}180§and addel t&cﬂtur‘ékwtﬂﬂ@ﬁnﬁl leﬂO @on&;ﬁrat%x?aﬂ'@) %L 32)( |7 ?7 :
1 " d10J :cmpomiﬂ)s are?adaad ™ eals(minpmcammgus TNE o eleasé-i5 smmulate’dbs 5,6 H

?3 l ( Et f?éi‘y on é)kﬁétﬂ}g? Sﬁétﬁeﬂ?ﬁgﬁﬁf%%%@“é’?nfq%%p&sgﬁhtﬁypmﬁ ) succi nyl j

-S—test-le :}gqyggr [

anal ogousl 5&3{“0 glgﬁnp seargs 4 Sxpl%craéer%a&%: I-T|3;1§ oxy-?R—%UF%ed;frg?%z%d

f 1 uor o) napHirkwt m&w%WMQenﬁmaiaﬂ 090 Xgfoes mial ¢y spdcifigEMSA

i odoet hane instead of allyl bromde. M5 (ES -ve) MH = 446 1 H NWR

( DVBU- d6) tbr Bema® HNFe) (ShitKlir@HBeachan) is usedto)me&subSTNFlevels ddthe = 14, 3
Hz))2 M;F“?J_|4105Hz) 3.17 (1 H dd, J = 9,3 Hz),
3.23-31 7(°° Gguftuse supematanityyy (1l nj, 3. 7~ (t H d, J = 9 Hz))

411(1HdJ-95Hz))676(1H,s),b.93(1H,s),7.22(|H,dd,

J=8.51Hz)) 7.32 ( 1 H dt, J =8.5.2.5 Hz), 7.53-7.58 ( 1 H obs), 7.5
8(1H s), 7265 (1H d J=9H), 778 (1 H d J=285H), 7.90 (1
H, dd. = Preparhtior) f N-[44-Butbxjt3Ss(hydtéxy)-L R-(2knbphthylmetlyd)spocibgl]eSrber 2002
Exanpl e tert-leucinamide _

N - [4 &QL Hydr oxyami no) 2R- (2- (7-f 1 uor o) napht hyl net hyl ) - 3S( pr opyl oxy) succi ny
| ] te

) la%% I-tr-] umtoxycarbonyl-ZR-(Z-naphthylmethyl)propnolactone

NG| R(@

25  (t-Butyl-(3R)-carboxy-4-(2-naphthyl)butyrate (10g, 31.9mmol) in THF (160ml)
was stirred at ~70°C under argon and lithium bis(trimethylsilyl)amide (63.7ml
of 1M solution in THF, 63.7mmol) was added dropwise. The mixture was stirred
at between ~60°C and -70°C for 1hr and then cooled to ~80°C and N-
iodosuccinimide (7.17g, 31.9mmol) in THF (20ml) was added via cannula. The

30  mixture was allowed to warm to ~-30°C over 1hr and was then quenched with
saturated ammonium chloride solution. Ethyl acetate was added and the 2-phase
mixture was stirred rapidly at room temperature for 1.5hrs. The layers were
separated and the aqueous layer was extracted with ethyl acetate (2x) and the

combined organic layers were washed with 5% sodium thiosulfate solution and
35  brine and then dried (Na3SOy4) and evaporated. Chromatography on silica gel



5 Prepared anal ogously to exanple 5 from

.3S- Hydr oxy-2R- (2- ( 7f | uor o) napht hyl net hyl ) succinic acid diethyl ester, but
hydr ogenati ng using Pd/C prior to hydroxam c acid preparation. M5 (ES -ve)
MH=460 1 HNW (DMSO-d6): 0.82 (3H; t, J = 7.5 Hz) poON&Fen@Er 25302
.1.40-1.52 (2H, m, 10 2.63 (1H, dd, = 14,3.5 Hz), 2.89 (1H, dd, J = 14,10

3225 Hg) 156- s3ut(33n k109 ethgl a?c‘éta(ceihﬂﬂxmd:) add mtﬂrdixlddZde tgﬂrr&gvéreé pl‘tdudt) 37—3 ,
(1 H, dt izghfk%‘% :f\)e; ?’%‘ké“’ﬂ“f%l@)(@/lg 7.60 (2H, m), 7.78 ( 1 H d, J
= 8.5 M+Ng_—3,8Hz,910(ler)and10 91 ( 1 H,
b r). 15 Exarlrb]lIéMR(CDCI ): 1.31 (9H, 5), 3.29 (1H, dd, J = 8.5, 146Hz) 338 (1H, dd,J

Sinanide 0 0 M iS Hz?y‘*"ééﬁﬁawiv 5@5(%1”84"?%' TRLPHIGTE TS, ort e
exanpl e 1 aHzh b8 @, m)d8 (1H, s), 7.82 GH, m).
N-4-t - But oxy- 3S- ( hydroxy}2R—(2 napht hyl met hyl ) succinyl]-S-tert-I|euci nam de

by al kyl ati f e N GES -ve) MH =
460 1H NVR ﬁ%!i%-%a ﬂmﬂh,emﬁigugaﬁzvy?sg. 8 (1H, dd, J
= 25 14, 4Hz e“‘é“% 1 H dd J = 24,11 H), 3.05-3.19 ( 1 H m), 3.22-3.29
(1H M, 3.33 .47 (1H m, 3.70 (1 H d, J =85 H), 4.09( 1 H d,
J:9.5Hz)678(1Hs)722(1Hs)1T’?8(1H,d,J:8.5Hz},
7.42-7.48 (2H, m), 7.61 ( 1 H, s), 7.76 .1 d, J =8.5 H), 7.80-7.87

g

20 Novenber 2002 Exanple 9

H

(3H m, 8.97 (1H, s), 10 92 (1H, s)o
- [ 4- (N- Hydr oxyam no) - 2R- ( 2- nap,hkr - (propyl o~cy) sacci nyl J- S(~i ,
(| di et hyi - Na- net hyl | ysi nam de) A aI HOH H N~ TFA Prepared anal ogously
to exanple 1 d) + e) from 3S-Allyl oxy- 2Rna/p|h‘t hyl met hyl succi ni ¢ aci d di et hyl

ester, but the corrpound was coupled with

3- di net Qyl thy t S d d
s hydr ZSeﬁ‘é@éS'SgEF% g@#@- ﬁny?;%afaaﬂesegﬁéle&a F 5 9B BTBRD 10 v
(ES -ve) M Bp (Svsteleuwsarpgt; 2#dp, | fikmmol) were stiradvrg qtbnmﬂéb‘(mmlam(w t, J
= 7.4 H, eocﬂﬁm(rﬁp&am}e fot 48Rrs( THe THE wis edp6ratdd, ethyl abetats ﬁa.{é’ddedn')) 2. >

i (3 H s), 9 withp atdr Horn,
par auz)yﬂg%be%% x%o% h ﬁfm cl%lﬁgag wtfé s eﬁz(z L H
7. 1

|

i
5
9 Hdnsr);ogws67373§o(f4pﬂpdugt(903/o ~ (2 H br s), 9, 12 (1 H s), 10 9
1 |‘|) S) MEEIPVE) MONa = 465, M+H = 443

Succi myt) @M@E@Sﬁﬁé% R e L R

from ZR- ( 2- d8H=uf.0pT AdDD); T l(rﬁﬂhyIJFSB}Bsz(ﬁ ox (1 B,ut di=n7 ¢ Ra)] 6oU(Ed)s)l ester,

the conpoung, 299(; 70580?15#9 3Hdm i, 1 7I0LP.87 (#Hwpgr oxam ¢ aci d
formati on. Ell%’:qj\q/e @ }J 599( pve I\/HrHK— 462 1 H NMR ( DMSO- d6) :

= br d, ~
Vorey Lo 89P(é]narqir7°nm )w-t- : (Q%Fﬁryeyoxya§Pségne£$fhﬁmﬁ3hy®a%sq'?mrér Chseur ed

by wat e25 si gerailpyciBe i@ thylamide d, J = 9 Hz) 4.08 (1 H d J=09Hz)) 6.71 (
1°H, 30 br s)) 6.89 (1H, br s), 7.28-7.;824 m, 7.~8-7.63 (3H, m, 7.74
(1H d, J = 8 Hz), 7.86-7.89 ( 1 H, n}) 1H brs), 10.90 ( 1 H, br

S). o
4L
OH O /l\

Carried out via opening of 3S-t-Butoxycarbonyl-2R-(2-
Naphthylmethyl)propiolactone with tert-leucine methylamide as in b) above to
give product as a white solid.

30 MS (AP+ve) M+H =457, M+Na =479
1H NMR (DMSO-dg): 0.85 (9H, s), 1.41 (9H, 5), 2.32 (3H, d, ] = 4.6 Hz), 2.90
(1H, dd, J=6.5, 13.5 Hz), 3.03 (1H, dd, J = 8.6, 13.5 Hz), 3.14 (1H, m), 3.88 (1H,
dd, 5.7, 7.3 Hz), 4.12 (1H, d, J = 9.3Hz), 5.62 (1H, d, ] = 7.5 Hz), 7.36 (1H, m),
7.45 (2H, m), 7.60 (1H, m), 7.65 (1H, s), 7.77-7.90 (4H, m).

<E.




27 20 Novenber 2002 Exanple 11
N -]13S- (Al yl oxy) -4-(N-Hydr oxyam no) - 2R- ( 2- ( 6- Fl uoronapht hyl nmet hyl ) succi nyl
]-S-tert-leucinamde F GO ~Il ~~~~HOHN Y 1f Ny "NH O Prepared
anal ogously to exanple 1 d) + e) fro er 2002
.2R- (2- (6Fl uor o) napht hyl met hyl ) - 3S- hyg)?oxy succi ni ¢ aci é)%ogtemﬁ ester.
M5 (ES -ve) MH = 438, M5 (ES Tve ] M~H = 460 | H NVR (DVMSO-d6): 0. 87 (9H
s). 2.64 ( 1 H dd, J =14, 3 Hz), 2.90 ( 1 H dd. J 14, 14 Hz), 3.22 ( 1
H m, 3.78 ( 1 H dd, J=13 6 Hz), 382( 1H d, J =10 Hz), 3 .93 (i
J =13, 5 Hz). 4.10 1H d, J OHz), ~ .10 ( 1 H d. J =1 0 Hz),
1 Hz 73-1.83 br s
1 tk’regprangg of &Q {2—t-13uto;%)—3§ (hydroxy)-2£l é-napﬂ?hylmethyl)succmyl]-S- ).
9( | Heeatt-Jerihive ethylungide, ) , 7. 58-7. 67(3H, m), 7. 74(1 H,d, J=8Hz), 7.88 1 H,
n'),910(IHbrs)I093(1Hbr anple 12

2RI

- [ 3S- (Hexyl oxy) - 4- (1\" - Hydr oxyami no) - 6- Fl uoro 20
}napht hyl met hyl ) succi nyl]-S-tent-1 gucihamdg O i~ ~ J Y 'NH= Prepared
anal ogously to exanple 1 d) T e)&f lo #,L;E(G 33
Fl uor o) napht hyl met hyl ) - 3S- hydr 6x cilhi § adf™ di ethyl ester) alkylating
usi ng tgexyl i odi de instead of allyl cbro"m e MS (ES -ve) MH = 302, M5 (ES
+ve) MeH 083(3H t, J =7 H))
o 88 (9H) g}‘%? agjﬁb’e‘ngg 3sy %’%%%fékz@ 72,90 ( 1 H,

. 3.20 ( 14 pro wiacwne ith tprt-teycip C eitlamide asn b btos;ahquy)gws. 08 ( 1
H d, J = ﬁroldmt,as&\?&tc(scﬂlxd-{ﬁé%) s) 6. 90 ( 1 H brs), 7.27-7.39 (2H, m,
7.57-7. 65 LRHESHve)MIM 4491 M+Ma=l493 O Hz), 7.87 ( 1 H m) 9.10 ( | H br

M [330??4‘H*ﬂ%ﬁ%ﬁwﬁgm@88431@61?&53?3&%340%%5@”‘?,(%&&#@1 289y1 ) succi ny

| (- S-tert-200¢8Ham)R0BHHHRIG I 85, 4BAHABIB6 Y1HomE 388(1¢], UdaJ =5.8y) + C)

from|~'-4q t4)1<2/( d, J =9.4Hz), 5.63 (1H, d, J = 7.4Hz), 7.37 (11, dd,
< o e SR S ot

M5 (ES +ve) IVi+H = ~ 10) M+-Na = 532 10 I H NVR {DVMSO-d6): 0.76 (9H, s),
2 .69 15 1 Prepajatiod o@3S-Idydrdiy-m-;(}(ﬂ&luoé-o)nallihtlijlme?hﬁﬁ“(ccihid-hcid. J =9 Hz),
4.09 (1 Hd,eglhypesm9 Hz}, 4.30 ( 1 H Aof Abg, J =11 Hz), . 4.46 ( 1 H B
of Abq, J— Hz),675(1Hbrs))698.(1Hbrs)713(2H)n))
7.24- 7 .3 % 7.46 m, 7.60 ( 1 H br s), 7.66 ( 1 H,
d, J ~ 10 #3" r?mmvhﬂ'ﬁﬂwmea&hfbﬂ@; 7.81 (2 H n}, 9.17 (1 H brs),
11.00 ( I Hbr s). 15 20 Exanple 1.1
N - (3S-((4-Fluoro)benzyl oxy) - 4- (N-:Iydr ¢yagi no) - 2R- (2- (6f | uor o) napht hyl nmet
hyl ) succi nyl J-S-tert-1 euci nam de Pl anal ogously to exanple 1 d) + e)
from Z® (2- (6Fl uoro) napht hyl r net i1 T2 3\§ hydroxy succinic acid diethyl
ester, al kylating using 4-Fl urobenzyl brom de i nstead of allyl brom de. M
(ES -ve) MpifigoroZBmelylidphttialene (W19 & 108 9ni3bl, fauaﬁ)oftm: 76 (R
00 2450, phitdy &'z %wagg;,g s @&%lgzérﬁge
H) B of Ab ”‘5‘““‘1"11 Ss“j °P4 Pg5pXidy (2.5 895 (2H)

, 1.29- 7wad9added pcfl‘)@mﬂlse ’Yhehcﬁﬂec( sblitiomnyvas ﬂlté’éd(and et'hpodatedaﬂdﬂchz) . 89
( 1 H M, rRidhé waslexitactel tRdrougHly WtH hdxahk (£% 23D mL). The extracts were

decanted from tarry material, combined and evaporated to give the product as a
yellow solid, 29.8 g (97 %).
TH NMR (CDCl3): 4.65 (2H, 5), 7.27 (1H, dt, ] = 9, 3 Hz), 7.43 (1H, dd, = 10,2

30 Hz),7.53(1H,dd, J=9, 1 Hz), 7.74-7.85 (3H, m).



30 29 20 Novenber 2002 Exanple 1~
N -[3S-Benzoyl oxy-4- (1~ - hydroxyam no) - 2R- (2- napht hyl met hy! ) succinyl ] - Stert
-leucinamde | 0 0O H ~ HOHN NY "NHZ O "P~n Prepared as for exanple 1 a) +
b) + ¢) fromN[4-t-Butoxy-3 19 20 November 2002
.S- (hydroxy} - 2R- (?napht hyl net hyl ) succinyl ] - S-t en-| euci nam c?e by acyl ati on
with benzoy 1 chloride instead of alkylation with allvl bromde. M5 (ES
-ve) MH =504, M5 (ES +ve) MtH = 506, MtNa = ~ 28 10 1 H NVR (DVSO- d6) :
0.73 (9H s) bh?S—ﬁvair%x_&QK-(zL(Hu%Jnfplﬁﬁvﬁz&ﬁvﬁsﬂecﬁéc #did d@etﬁgﬁesﬁ? ( 1H
m, 4.10 ( 1 H d, Hz) 7'=10 Hz), 6.73 (1 H br s),
7.10 ( 1 H br s), 7233 ( 1 H d, 3=9 _(.A3-7.52 (4H, m)) 7.66 (2H,
M, 7.74-7.8 ~ (3 H n), 8.04 (3 H n, @@ 1H s), 11.22 ( 1 H, s). 15
‘Exarrpl e 16

-[3S-(2-(N, 1~' - Di net hyl acet am dox§ N- hydr oxyam no) - 2R- ( 2napht hyl net h
yl)sucm nyl]-S-tent-| euci nam de Cd BFN-N~NH= ' 0 0 20 Prepared
anal oaously to exanple | a) + b) + c)d*f Qom
N-[ 4-t - But oxy- 3S( hydr oxy) - 2R- ( 2- napht hyl net hyl ) succi nyl ]-S-tert-1| euci nam de
by al kyl afion ffﬁ:@rﬁ‘re?of@HM@SNoNr Imtxﬁlﬂ-ﬂ@@sah{u%dl BCnDf wad ¢apledbr omi de.

N ol IS SR

~s), 3
.01 ( 1 H d Jwasi

3fhes¢ minﬁ §C3 i mrf%ﬁd =8

Hz) . 4. 06- 4. allewe¢dia wagm t06-4@8C(f0111mus;md then 2e- (:oqlecHo §3°C7229 ( 1 H) d J =

8 Hz), 7.39- Brdfiofmethyl-6riuordndpBihalehe t29.8}, 12067 thnfod) in THHI 80 mIIwas 8 Hz) ,

7.75 ( 11@0 ? eﬁd?lg%% d he7gu\?tux%3kviszs 1|F1~edr51'em9219%h(1e%lo'dllv%)annx]njz g8 (1 H
a

br rr)

ir"-[3S{2- ( ce am dox gl}rﬁohs lgr%%;g%nr% em)amﬁﬁw{j?napgt hyl met hyl )
succi nyl | - S- (¥t FéBEIDH}ﬁ’ﬁ‘IeéEa@S WisH Wﬁhé A

b) + c) fromwater and brine; dried (MgS0O4) and evaporated to an 011 whxch was

4 Pt DX e BB TR VUL bl g nam de

by al kyl ati on w th bronmoacet onit e instead o

subsequeh? t whighaibseayenty yetified, d7.3t(48Y@) axani ¢ aci d prepar atl on. 10 MS
(ES -ve) M HIH IBMR ((MBC( 51 20 HNMNFH=7 Hz)10.27 K3, $=5322)1 3 H4 MR, {dd)VBO- d6) :

R AR e A

(§°]é'5<‘8‘i‘rpl e la) +

1md.J:2i®4217'6>@ii(517 7§9(’P'Proh(1H s), 7 11(1H s), 7.37 (
1H d J=8Hz), 7.41-7.47 (2 H m, 7.60 ( 1 H, s)) 7.7 (1 H d, J =
9 Hz)) 72811Referdftcés?H, .M, 7. 90 (1H d J=8H), 9919 ( 1 H s), 11.13
(1 H brs). Exanple 18 N -[4-(1~'-Hydroxyan no)-2R-(2-naphthyl net hyl) -
35 (Nehenyl Gaphamyi X idd BUGE O BRetaehdiid GESL B 9 g47.

2. ] Wolinska-Mocydiarz. P Canonne and LC Leitch, Synthesis, 1974, 566.

Example 1
N’-[{3S-(Allyloxy)-4-(N-hydroxyamino)-2R-(2-naphthylmethyl)succinyl]-S-
tert-leucinamide

a) N-[4-t-Butoxy-3S-(allvloxy)-2R-(2-naphthylmethyl)succinyl}-S-tert-
leucinamide




Oi~~ayY ' 'NH= Ph~. Prcpared anal ogously to exanple | a) + b) + ¢) from
.N-[ 4-t - But oxy- 35(hydr oxy} - 2R- ( 2- napht hyl nmet hyl ) succi nyl]-S-tent-I euci nam de
by acylation wi th phenylisocyanate/ DVAP i nstead of alkylation with allyl
brom de. M5 (ES -ve) MH = 519, M ( tve) MrH = 521 926NbvER¥ER Z8DB0- d6) :
.0.83 (9H, s), 2.76 ( I H dd, J = 12,4 Hz), 2.95-3.08 ( I H m, 3 .36-3.41
(1Hrr).417(IHd)J:95Hz)517(1H)d J—95Hz)678(1

H br)) 6.91-7.00 ( H)NJEL 7.19 1 H, 722732ﬂ§l 41-7. 4~
(4H, m), 7. 6Tp. arsoéutaomqpf - Butpxg B (hydmxvlo&k -(2-npphthyim YHSUCQIHUQS'S Hz) ,
7.76-7.82 (2hbrt-tducin@mif (221 mig, 05)mmel)672 tBuQHH] 0 brl) wadddded aflylbidmibie ). 30
?h rzrgt r’:‘;?/enb 6.42203 nﬁ%@mll%w%a DY NAKHEOYs BiPErmyiammiiferal 0832 mg). Stirred

- 2R- (2nap thgﬁﬁg{ﬂﬁ afﬂg%&g, &%ﬁ sracisd i diethyl eiBER The eXTACIHIVETS, o
anal ogou ‘#F?ﬁﬂ rate ere51due was

N-[=1-t- But owm’ﬂzﬁ(rdsgrdpsmmo%Rfk(vzamabmhyirﬁetdyte geqrbdyd: hs SwibgetiodrRuci nam d
e by acyl ati (3}11 b,v mg;lgdgl-ﬁhq.p;el @ar banoyl chl ori del NaH i nst ead of

oLt on Wil MH’%& BT B8 g0 R s, B2 1°.

14 4 Hz), 2. 9890((1!:[ Hid. Jol14,30 Hz),éB 0493 S(R-H) m),3.6B3(73 (Hsdbs) 3.3 (18. 41U ( 1 H,

, 410 1%1{9 .a~]89:(lﬁ !r'ZJ)--sﬁz@?né,éanﬁd@' 93Hz)% XH §d712= Hys), 7.06
T i B L
01,02 (1 H Hbﬁi“) 8>1|35HE3<§|%$| L33 Hm gcs(éljl 62 71(4H m).

cI ohexyl oxy} - 4- (N- hydr oxyami no) - 2R—(2napht hyi met hyI )succinylj-S-tert-leucia
am de ~H 20 a)

N-(4-t- Byt ox -S-tertl euci
nam de | P:i' % S[s(éc %\ql‘%}%ﬂ Rﬁ %—?‘%%%GMW%QHPE&BA&W&EF@X& 0~00A
sol uti on of leucmamlde

N[ 4-t - But oxy- 3S- (hydr oxy) - 2R- ( 2- napht h | )succinyl]-Stert-1|euci nam de
( 1.0Qg, 2.26mp1) and 3-bronocycl ohexe mL, 22.6mmol) ?S in

N- met hyl pyrrolidinone ( 18nml) was sfirfed, atf OC under argon and |ithium

bi s(trinmethylsilyl)am de (2.50ml Ati)n in THe, 2. SOmMol) was
added dropwi se. The m xture was stir :QC for 10 minutes and then at

i dcat
roomtenperature for ?.Shrs. The m'/)ibﬁre s diluted with ethyl acetatell N
HCl and

20 A solution of N-[4-t-Butoxy-3S-(allyloxy)-2R-(2-naphthylmethyl)succinyl]-S-
tert-leucinamide (0.18g, 0.4 mmol) in dichloromethane/trifluoroacetic acid (5/2
ml) was stirred for 18h. Concentrated to yield product as a white solid.
MS (ES +ve) M+Na =449, M+H = 427
1H NMR (DMSO-dg): 0.9 (9H, s), 2.85 (1H, dd, J = 14,4.5 Hz), 3.05(1H,dd, J =

25 14,10 Hz), 3.22-3.31 (1H, m), 3.85 (1H. dd. J = 12.5,5.5), 3.94 ( 1H, d. ] = 8 H2),
4.08 (1H, dd.J=12.5.5 Hz), 4.17 (1H, d. J =9 Hz), 5.15 (1H, d, J = 10Hz), 5.41
(1H.d.J=17),5.87-5.90 (1H, m), 6.87 ( IH, br), 7.17 (1H, br), 7.33 ( IH.d. J =
8.5 Hz). 7.43-7.47 (2H. m), 7.65 (1H, s), 7.62-7.71 (4H, m).

30  ¢) N'-[3S-(Allyloxy)-4-(N-hydroxyamino)-2R-(2-naphthyimethyl)succinyl]-S-
tert-leucinamide




32 20 Novenber 2002 the product was extracted into ethyl acetate. The
organic extracts were washed with saturated NaHCO3 sol ution, water (3x) and
brine and then dried (Na~S04) and concentrated. Trituration with hexane to
remove excess al kvlatine anent, folleyed by chromat ograpRyyvemisdrl 2002 gel
(elution with |:l ethyl acetate;'hexane) gave the product as a foam (378nmD)
M5 (ES +ve) M+H = 623. This product (340 , cycl ohexene ( 1.6m) and 10%
Pd- C (30ng) A solutionafitH[38-(aByioxyndrlydrexst-tix-¢2-napltby eethylsiecinyllstn
over ni ?htt Ak #HBEuctRohide €. 9§ ammm%&bﬁmm&%l PUab tleaieldt e and
concen rate o :

H Nh| R (C%&%ﬂ’%‘j‘a Wﬁgmvlgﬂ"ﬁ §%1fg1é;§§ byl ED % X%@%&P’ 0.5, 10
(2H . ctiapysq reom tqipegatury for 0.25%. Hysiroxylamging 1 H g,
J = 8. 5 B1z) hydrodhﬁor(de](OH7gs§ 75 mIﬁOl}angd N-m@thsl)norphci}hrfe-(b mg( éms mr)xpl)? 67 ( 1
H, 5) 7. 70-vfer8 tliért(a’ild%ﬁaﬂathel}):actxon solution was stlrred for 16h at room

napht hyl mot HORFEY suc ??’1 e @i*‘s%ﬁﬂ{ﬂ‘amg‘e"?%w B e g g pesidue was

of | ~' - (4-t - BHE s AgAtERand 3 &‘m(%mpﬁﬁt%@ﬁ@hﬁgﬂ%weémwyd Stert-|
euci nam de (a’ﬂdlh@nx)amcrphdsa:hhsnwasheﬂ wathefuftBer 0% citfit acidqazeardcsaadi d (2n1)
‘g’sz pi? ;j{lg gdasﬁaluwgiih%m ls8RuHbE ()erPﬁmgﬁ%& protiet wis ARENAYE Wﬁ{)ﬁd i ve the
carboxyl 1o A ef%@%ﬁ%h?ﬁ“%i%“ﬂfgi B é% "i‘%cﬂ%ﬂ? %ffgﬁﬂ**ﬁailﬂg Apod’s o)
was treat ed agjawh , 22000 Wigate wassyasbed f ol | owed
by a sol uti o/wtlmbnmydlmd aquvapom@methq ﬁ:sndZ.g w& rEG’rrymall)sede

N et hyl 10" ok of G Qe oG it By Rk, Fefe i Xt ure was

stirred_at overnlg en ‘con ited on the rotary
evaporallgl P’%ﬁ n‘?ﬁﬂgg partltloned bet ween et hyl acetate/I N HCL and

the pr oduct %NMRI(DMSM@ .97 ©hg),I2. Gﬂc(éHama 2. %Qlenr),a&ES(m,rm),was hed

o AL S (ST IO - o2

1 H NVR (DVE& & ] 50 HH2).$) 78 (1 Hymy, 085 96ri1H,28)6'é2§ (HH, I, J =
3.9. 13. 8Hz)8;7Biz§127 43 42H—|,rn)r;la 5O.1H, 907.65-7155 @Ez ), 9.12Q1H, 80 1026,(1H) 5). 3. 95 (
1 H dog =9 Ok), 4.04 1HdJ:93Hz)672(1H,s)688(IH,

s), 7. 27 ( z 2H 7 1H d J-=
8. SHz), 7.8 H?-{?Arj ?z ‘igf gH tgﬁ Apyhflde-shiell § (L O
2002 Exanpl deseinamide can als obe prep om (3R-Nap thylmethyl)-zs-hydroxy
N - (3S- { Cyclsobarigl avid/diethyl esténadfoliomsd no) - 2R- (2napht hyl net hyl ) succi nyl j - S-t
ent-leucine ethylamide | o No HOHN N Y 'NHEt O Prepared from

ety arPe. By ST AP ER gy e pRUL M TR, - Vage and 101

hydroxam c aci d forrratlon anal ogously to Exanpl e 30 to gl ve

-[ 3S( Cycl ohexyl oxv) - 4- ( N- by
droxyam no) - 2R- ( 2- napht hyl rrethy\/ﬁ\)sﬂ)cm nyl]-S-tertle L%eg hyl am de. M5 (ES
-ve) MH=~1 01 HNW ( o~ 06~(3I—L:CHtw’\/—72Hz), 0.8~ (9H, s))

1.0-1.25 (SH, m, CHEHC0 o co,cren, CO,CH,CH,
OH /(

To a stirred solution of (3R-Naphthylmethyl)-2S-hydroxy succinic acid diethyl
30  ester (4.0g, 12mmol) in benzene (80ml) was added thallium (I) ethoxide (2.99g,
12mmol) and the mixture was stirred at room temperature. A gelatinous
precipitate was formed and after 1hr, the solvent was removed in vacuo. The
precipitate was then suspended in DMF (120ml) and allyl bromide (1.45g,
1.04ml, 12mmol) was added and the mixture was stirred at room temperature
35  overnight. The mixture was filtered to remove thallium salts, water and ethyl

acetate were added and the product was extracted into ethyl acetate. The extracts
were washed successively with water and brine and then dried (MgSO4) and



1~1.47 (1H mM) 1.65 (2H m, 1.75 (1 H m, 1.8 ~( 1 H m,
2.45-2.69 (3H, m) 2.83 ( 1 H m, 3.20(2H mM, 3.96( 1 H d J =092
Hz)) 3. 98 (1 H d 3=09.1 ),7. 2 (| = 1.1,

H,
7

m, 7.26 (1H, dd, J
8.3Hz), 7.43 (2H, m), 7.53 (I H | OHz), 7.58

I

d, Ig(z (1 Hho Novembie- 2082 (3H)
tn)) 9.07 (1H, s), 108(1H s) 20 anpl e 22
N - (3S- ( Et hoxy) - 4-{N- hydr oxyam no) - 2R- ( 2- napht hyl net hy
| )succinylj-S-tertleucine nethylamde O( HOHONN ~~/j~~~ NY 'NHw O
Preparcd anal ogously to Exanple 1) a) + b) +c) from N 4-t-Butoxy-3S25
‘(hydroxy) - 2R- ( 2- napht hyl net hyl ) succi nyl ] - S-ten-1| euci ne net hyl am de by
al kyi ation with iodoethane instead of allyl bromde. M5 (ES -ve) MH = 442

450, o pacveripiuyiGliatly edgmninai foln Sl g C

u

M) 3.44 ( 12991at80 44-§0-perrglepmethar) gave she-prodegyas anpilfd 402233%).d, J =
9.8Hz), 7.0bMS (EHve)M+Na2898 1 H, dd. J = | .5) 8.4Hz)) 7.44 (? H 1),
Z) 5610 ézH( ?{NI‘ZIR)“(%dCll)H)IGjS\bI-I]t—J @'1%28 1?9Z?H7r @57(3'th)“9@;@+9%<1( 1H

(Lt (i - W&%ﬂyé#%»&nw%wﬁ h&ulﬁéﬁh%)! %é(l(é’éﬁéay‘}%ﬁégyl oxy) succ
i nyI ] - S-t ent (dHeum), A20i(HE, 8d.Frepar EU3HnR b A§qUH] gd tlo= BXabpRdiz), 291 HH) + ¢)
from N-4-t - By 07%?1 ,(day deax7; s)ﬁ&fvw{hr{hw)n%hxm ). 7.78 (3H, m).
1) succi nyl ] - S‘ten- 1 euci nani de by al'’kyl'ation w th cinnamyl brom de. followed
by reduction, deprotection and hydr amc cid formatjon. M5 (ES +ve) M+H
_y530 VS (ES vgsﬁmwm 0_981°|g)’§9\l R s -Alylayedhy ), |( 70-1. %30
(?H, n), 1@. 50aghtindmeBiisunginic-acig-diethyl csﬁﬁ ctin be hydnojysed, 1e@eed ity ?H, 1)) 3.3 .
6- 3. 4 ~ ( ' Hiflubtoaceic aifhydride thenGhetdars, Qoéplbﬂio ($H- téﬁ léudindrhxdéiandJ = 9.5 HZ),

6. 75 K ) A 30 (3 H ), 7.3
AN (2H fiydro sgaé g’%‘:ﬂ cm%Ji(}ASl-t: »a-gha dzgﬁﬁ%r% 510 ( 1H s), 10.9 (

1 H o s). y eucmaml

-(~t- (Nwapmryb@mm;fomxwplndpwtarbvaet hyl)-3S- (thi azol -2y
Irret hoxy}succinyi]-S-tent-leucinamde 0 0O H ~ HOHN ~ NY "NH O 0 S~N:1~J
Prepared analogously to Exanple la) + b) + c¢) from N[ 4-t-Butoxy-3S 20
(hydr oxy) - ’7Rﬁ&2 n?{)%t hyl met hyl ) succi nyl ] - S-ten- 1 euci nam' de by al kyl ati on
with ?-bro azol e instead of aII | _brom de, SES +ve) MrH = 499,
VB (ES -ve) MBS-(4bvioxy)-A+(NNrydroxxsapiag)-2Ro(2errRishyimethyl S“CC%H-S' 70 ( 1 H,
n, 288297er(le11ch§em;thmmta©3 50(1H m, 4.05( 1 H d J=29.6 Hz),

4.1 0 ( 1 H d J=09.3H), 465 =1 25 3.9 Hz)) 4.7~ ( | H,
d, J = 12.94 Hz}) 6.70 ( 1 H s), s), 7.25 (1 H d, J =28.6
Hz), 7.40-7.50 (2H,m, 7.60 ( 1 H .80 (4H m) 7.80-7.88 (3H,

m, 9.20 ( 1 H s), 11.05 ( 1 H,, venber 2002 Exanple 25

N - (3S-(Cycl ohe. ~cyl car bonyl oxy) -4- (N h r%\yam no) 2R- ( 2napht hyl et hyl ) suc
cinyi]-S-tert-leucinanide 0 H )’
20 Z
Prepared analogously to example 1 d) + e) from 3S-Allyloxy-2R-
naphthylmethylsuccinic acid diethyl ester, but coupling with N-Methyl-(S)-tert-
leucinamide instead of (S)-tert-leucinamide.
MS (ES +ve) M+H = 456, M+Na = 478
25 IHNMR (DMSO-dg): 0.81 (9H, s), 2.05 (3H, d, J = 4.4 Hz), 2.65 and 2.80 (2H,

m), 3.25 (1H, m), 3.78 and 3.93 (2H, dd, J=12.7,5.4 Hz), 3.85 (1H,d,J=9.7
Hz), 4.05(1H, d, J=9.5 Hz). 5.09 (1H, dd, J = 10.4, 1.6 Hz), 5.22 (IH,dd, ] =
17.3, 1.6 Hz), 5.75 (1H. m), 7.12 (1H, d, J = 4.4 Hz), 7.24 (1H, m), 7.46 (2H, m),
7.57 (14, s), 7.75 (4H, m), 5.14 (1H, 5),10.99 (1H, s).



N~ ~ ~NH~ G Prepared anal ogously to Exanple la) + b) + ¢) from
N-[4-t-But oxy-3S(hydr oxy) - 2R- ( 2- napht hyl met hyl ) succinyl]-S-tert-I euci nam de
by acylation with cycl ohexoyl chloride instead of al kylation with allyl
brom de (see exanple 27). 10 M5 (ES g\ge) MH = ~ 12 | Jd N¥RetitdpQol62: 0. 88
{(9H, s), 1.10-1.38 (~H, m, 1.S0-1.83 (~H, M, 2.22 ( 1 H m, 2.80 ( 1 H
dd, J = 4,14 Hz), 2.97 ( 1 H dd, J = 10,14 Hz), 3.41 ( 1 H, :
4.09(1 H,d,J=9Hz), 4.90(LH,d, J=IOHz),6.76(IH s),7.01 (IHs),7.28 ( 1 H d),
7.47 (2H m, 7.61 ( 1 H s}, 7.74 ( 1 H d, J =9 Hz), 7.82 (3 H m, 9.07
1~ (I'H, s), 11.01 (1H s). Exanple 26

-[3S- (t But yﬁ"é&?ﬂjﬁ)ﬁyl oxy}-.~-(N-hydroxyani no)-2R- (2 20
napht hyl met hyN )[ét(cka;irqt-vsmmo) 2R €2rmiap Athiyia e yh)-ES 4k dyionydddicciny)-S-0
Prepar ed analig@qesdie methviampde 1a) + b) + c¢) from N-[4-t-Butoxy-3S 25
(hydroxy) - 2R- ( 2- napht hyl met hyl ) succi nyl ] - S-tert-leuci nam de by acylation
with pival oyl chloride instead of al kylatjon with allvl brom de (see

exanple 27). M5 (ES tve) M+tH = 486 1 H O-d6): 0.87 (9H, s), 1.11

(9H, s), 2.84 ( 1 H dd, J =~ |4 Hz}, 1 H dd. J =9, 14 Hz), 4.03
(1H d 3=9H), 495 ( 1H dPH)y6{73 (1H s)) 30699 ( 1H,
s), 7.31 (1 H d J =28 Hz}, #o F@d (1 H s), 7.75 ( 1 H d,

J =9 Hz), 7.81 (3 H, r’r))9.05(|()-{}05)0,11\100(1H s). 36 20

Noverrber 2002 Exarrpl e 27
2R, ht hy! net hyl inylj-S
e Ytidih 3§ ATy 3R, Tt Y1) sueet vl

- bed I
135 behzoy) oXY: fogoug/lgrtoxyam om 3 oxy-2

tent -1 euci na "ER?”Q)ana O exampl
[ 3S benzoymw}lhﬂmﬂlb’tm'GRyHQRu( diethyptatdry butabhsdppaind wad Hyd®geeaed euci nani d

0 H N~ ~ ' Nstng PA/BaSQy prodrubihydrogémic acid formation.

[

N-[3
N-[ 4-t - But ox YR Lhwhmet hyI )succi nyl]-Stert-I euci nam de
0.3 g, 0 67?%$¥9£)% 4g§r¥fﬁ9? Uﬁéb ‘(60% suspension in m neral

e
fn 1) 0.030g, 0f'66)| 8\/88& -ef’fl’t@} la‘ee@é‘cm)by%é?ﬁo@sll <hidiade (0.087
gic-) rgd07n{ngmz)s4 aHae. s%m{ e%%m I?a'}é gﬁl:&é Igﬁsfm{ & e ood Hp g;eo ti@pmggﬂdsa;greg 15
u ! 3 L FLih Og m !
hed with %{a { SPat ed t
tashed Wi B o e A R B e
a white crystalline solid, 0.33 g (89%. M5 (ES +ve) MtH = Q47, (M:Na) =

5691HNNR(UVBOd6) 08~(9H s) 1.40 {OH $), 3.00 ( 1 H m, 3.18 { 1
H m, 20 3 HSnipid 4.20 ( 1'H d) J = 8Hz)SO4(1HdJ:

4H
7Hz) , 6 89 ( 7-7. 72
(21 @*ﬁg@bgg M“b%ﬁ?zﬂ%ath%ﬂm@m%« R P
Hz) tert-leuci mxde

[3S— Benzoyl oxv-4-(1 ' -hydroxyani no) -2
eucinamde I 0.0 N~ ~ HOHN N Y ' NH= oy,
N-[ 3S- Benzoyl oxy- 4. -t - but o~cy- 2R ( ?- fapfit hyl thyl)succi nyl ] -S30
tert-leuci nam de anal oeously to gua IVB (ES -ve) MH = Q4)
MS (E5 +ve) MrH = 506, M+ Na = 528 1&H Od6 0.73 (9H, s),
2
d

pht hyl met hyl ) succinyl] S-tert
P ~ ~h Prepared from

.73289( 1H m, 3.00-3.10 ( 1 H m, T583. 67 (1 H m, 4.10 ( 1 H

J 9 Hz), 5.21 ( 1 H d, J = 107Hz), 6.73 | H br s). 7.10
20 Prcpared analogously to example 1 d) + ) from 3S-Allyloxy-2R-

naphthylmethylsuccinic acid diethy! ester, but the compound was hydrogenated
using Pd/BaSQy4 prior to hydroxamic acid formation.

MS (ES +ve) M+H = 444, M+Na = 466

1H NMR (DMSO- dg): 0.82 (3H, t, ] = 7.5 Hz), 0.89 (SH. 5), 1.45 (2H, m), 2.64
and 2.91 (2H, m), 3.12-3.40 3H, m), 3.75 (1H,d, J =9.5 Hz),4.11 (1H,d, ] =
9.5 Hz), 6.79 (1H, s5). 6.97 (1H, s), 7.25 (1H, m), 7.44 (2H, m), 7.59 (1H, 5), 7.73
(4H, m), 9.10 (1H, brs) and 10.95 (1H. s).

[ 9
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37 20 Novenmber 2002 ( 1 H br s), 7.31 ( 1 H d, J =9 Hz), 7..13-7.6 2
(4H, rn), 7.66 (2H m, 7.7-~-7.8: (JH m, 8.04 (3H, mM, 9.16 (1H, s),
"11.2 (1H) s}. Exanple 28

Y' - (3S-{Et hoxy) - 4- (N- hydr oxyani no) - 24 ( 2- gqai nol i nyl neRilyNovember 2002
.I)succinyl]-Stert-leucine nethylamde iN~1 J HO HOHAHN N.\N~ HO 10 .4

sol ution of

N - (3S- ( Et hoxy}-4-{N hydroxy)-2R-(2-qui nolinyl net hyl)succinylJS-tert-1eucin
e met hyl am de hydrochl oride (prepared anal ogously to exanple 1 b

-fronB- (3-qui noline)propionic acid. 0.19g, 0.42 mmol) in anhydrous DVF (5nl)
was treated Eﬁqmehfally with HOAT (O 1 g, 0.84 mmol) and EDC (0. 16gq)
0.84 1 ~ mMmDN)-[3$AlllyJoRyp(Nthyalroxedm o) 2Re@-eM-fluewn t enperature for 0. 2h.

"Hydr oxyl am ng‘é‘%qumltw“s%mgo“@% ieucﬂﬁnﬁﬁ?' ) and N-net hyl nor phol i ne

(0.18 . mol ) were theh added and e olution was stirred for 3h at
room t enperat ure. The sol uti on was evapo
was partitioned between ethyl acetatg apd™vatgerr The phases were separated
and the 20 organi c phase was washed [ t her water and satd. sodium

bi carbonate solution and dried vﬁoﬂ"h)gt{m apnd ¥Wver magnesi um sul fate. The

o0 dryness and the residue

organi ¢ phase was then evaporated ang®drFPedn the drying pistol at 50C for
3 hours to afford the title conmpoury asa ite solid (0. Olg, ~% M5 (ES
+ve) MrH = 445 25 DI\/SOd 8 = 6. 9Hz),
2.06 (3H3 d, ?Pﬂeﬂa%w“"“s by ‘PFP de %E’g %%’0’%0@% . 3.3 (IH
m, 3.44 (1|-ﬂu¢m)naghm11pqthyl)wccgnc:aogd diethy) estqr 06 ( 1 H) d J : 6 Hz),
7.22(1HMS(.ES=-V5)MHZ=)438763(1Ht. :60Hz)766(1H d,J:
6.6 Hz), < = ~ay 57, )1]7 1
VR HZ@H(ngig';th\WSOJdg) 3912)9) 6§ﬁ}§ddjd i} fimﬂ;z 69:(1&12)5 : H S),

10. 96 30 114410&52) 3.13g.18d1 %@E-ai@d@ﬁm Pé(ﬁ@d J-llasz)
N - (4- (I\}d—lydn@XM:}mdnd)%-%SHﬁ:tshMH zmuézendm ByRrieHhgd, Jsubei #ig),] - S
tent-1eucines r'/?lshs'd @rn qlﬁ) @su(mhgowwrw ) ﬁhE’r(ﬂRaa gd @@qmgm@kmto

exanple 1) % 2 H H 777

N- - ~--t - But oxy- KRy ¢Phy!

Nt iyl am de B H(%o&gﬁéfi B A T R Pl S me 16 s
(ES +ve) lvl+H = 430 | H NI\/R ( DVBO- d6) : o 83 (9H, s)) 2.10 (3H) d. J = 4.~
Hz), ' _"1$63 Exdmbple6ld. J =

oL T LR S Oy 2o (i m 7 s

(2H, 1™, “(Pi‘ihﬁ)'"eé ‘fcﬁ‘f"ﬁ gr“’ﬁ"%’c Hasiigs Hz), 7.80 (3 H m, 9.09 ( 1
Hs)1d94(1H s). 15Exarrp|e30
N - (4- (N-Hydroacyam no) - 2R- (2- napht hyl nmgtby seci ayl - 3S- propaaoyl oxy]

S-tent-1eucine nethvlamide ' 20 Pregardd ana ogously to exanple 27 from

N 4-t - But oxy- 3S- (hydr oxy) - 2R- ( 2nag succi nyl]-S-tent-1I euci ne

met hyl am de by acyl ation with propanogyl & i de i nstead of benzoyl
chloride. 25 M5 (APCI+ve) MtNa = 494 1 H NWR (DVMSO-d6): 0. 82 (9H s)) 0.99
Eng’Jt’ J = ?re@a}éa)ana Q\Islﬁgd‘haﬁ'xplellﬁ)4e§fr'd%9383{yd?o%<y(-‘gfu7 8rr§ 14H03
( 1H, dfb ﬂggr%p_‘lz_%}x IB%[% f)iujtlgﬁl’xc gcuj dxctl&vé%#zrj ﬂc?)_%% v%T ﬁgidéet%ar{_i _ 4’ 5 H).
7.25(1 ead?auy ,757(I|—|)s)780(4Hrr)909( 1 H
s)) 11.07 301\«(81@59/):) H 446

IH NMR (DMSO-dg): 0.89 (9H. 5),1.05 (3H, t, ] = 7 Hz), 2.63 (1H. dd, J = 14,3
Hz), 2.90 (1H, dd, J = 14,10.5 Hz), 3.17 (1H, dd, J = 9,3 Hz), 3.23-3.27 (1H m),
3.31-3.47 (1H, m), 3.75 (14, d, J = 9 Hz), 4.11(1H, d, ] = 9.5 Hz). 6.76 (1H.s),
6.93 (1H,s), 7.22 (1K, dd, J = 8.5,1 Hz), 7.32 (1H, dt, J = 8.5.2.5 Hz), 7.53-7.58
(1H. obs), 7.58 (1H. 5), 7.65 (1H, d, ] = 9 Hz), 7.78 (1H, d,J = 8.5 Hz), 7.90 (1H,
dd.J=9,6 Hz),9.11 (1H. s), 10.94 (1H. s).

19
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39 20 Novenber 2002 Exanple 31
 -[3S- (Ethory) -~-{N- hydroxyam no) - 2R- ( 2- napht hyl nmet hv__

-1)succi nyl J-S-tertl eucine eth~~lamde o ~~o Il "~ HHO-H-N-NHEt r'" " "¢c"'
o~~ | Prepared anal ogously to exarrplg 1) from 20 November 2002
N-[4-t-Buto~cv-3S- (hydroxy)-?R-(2nap ?hyl met hyl ) succinyl]-S-tert-I euci ne

ethylam de by all:ylation with iodoethane instead of allyl brom de) then
cl eavaee of the tert butyl ester and hydroxam c acid 10 formation. M5 (ES
-ve) MH = 486 H NVR (DVMSO-d6): 0.67 (3H, t. = 7.0 Hz), 0.84 (9H, s),

.05 (3H, t, 2.83 (1 H t, J=
11.0 Hz). 31‘171“3@}g“{%‘/a??i““iﬁéﬁf&?‘m}“%}ﬁg@ﬁ’ﬁi’af‘h@ {1H m. 3771
1 H d, J =(propylegy)yucrinyg]-S-tert-leuginapideg 5 Hz), 7 23-7.25 (2H, m,
7.38-7.48 (2H, m, 756759(2H m, 7.
(2H, m, 9.08 ( 1 H s), 10.93 ( 1 H,
N -[ ~I -{ N Hydr oxyam no) - 2R- ( Z- napht t hyt Jo- 35- { 2net hyl pr opoxy) succi nyl ] -
S-tert-leucine nethylam de HO- 71 @D\La+ gously to exanple 1) from
~-[4-t-But oxy-3S- (hydroxv)-21Z- (Znaphghylimet hyl fsuccinyl ]-S-tert-1| eucine
met hyl ami de by al kylation with methaf Tyl  bfbm de) hydrogenation, tent butyl
ester cleavage and hydroxam c acid #ormation. 30 M5 (ES -ve) MH = 470

40 20 Noyentpgg pa%’cpgna% dgmo(%ﬁedﬁ?rom@smr 03&11@@ (’70 0.83 (9H, s),
173 ( TH 13's

He) | L 82 (1 r°)6‘8?q‘ H§’§%ﬂg§“"‘i‘§m§clﬁ£ ‘gﬁ%’l gter llg‘i‘ }}X]d’%ﬁfna%“%““%g gd&z) 3.1
2 ('1 H_ddprior o hydsoxamiqpoig prepapation, ( | H, rr) 3. 78 (1H d J=95
Hz). 4.00 ( MSKESdve)M=H9=460Hz), 6.99 ( 1 H m) 7.27 ( 1 H dd, J =1 .-

85 10, Ty MRk el ol %1 47 g Mo ARG DR A, 9 75)7 !
Exanpl e183 .6 dH,dd; J yllls b & ki 089 (134627 radhtOiz)a 815y 3.37 (3H, m),
1)-3S propowﬁsJQQ{ rwllérsss@izt)w@sa (18yd, De B5 M) BTIE D sf, 6.91 NHY 1(7423—Iydroxy 2

AR naph &Wﬁ 83 157 ApQMSHET LIE 3 b) S5 QB o UL ARo S RYVES o (017
[21 '? %thox gsﬁﬂagg?% Fgg #%ﬁ%%ﬁ%‘gﬁﬁﬁ% ?% (ggnbl)eum ne

et hyl am de by al kylation with allyl brom de, hydrogenatl on, then cl eavage
of the ggrt-butyl ester) was treated with HOAT (0.1 g 0.735 mmol ), DEC

(0 142 g, O.p “El%ﬁ , hydroxyl am ne hydrochloride (0.078 g, 1.12 mmol ) and

met hyl tﬂﬂﬂb n%ﬂj(N Mﬁ{%“&ﬂ“ﬁi 8%};%&%%13% ;)lggitéh%?t e

stahdard 20
solid, 0.1 geuqlmde M5 (ES +ve) MtH = 472 | Vi +Na = 494. 1H NMVR ( DVSO- d6) :

H d. J =8.5 Hz), 7.76-7.83
anpl e 32

066(3H t, =7 Hz), 0.82 (3H) t, J S 0.84 (9H, s), 1.45 (2 H,
sextet, J —7|—|z) 2.53 (1 H m, 2 65 QZHl ?ﬁ) 2.84 (1 H m, 3.20 (2H,
25r’r)ca. 3.30 (1 H m partlally (1 H d J=295Hz), 4.03
(I H d 3=09.5H), 7.2l (|H,Hgg;, ﬂl—,j; 7.25 (1H, dd,1= 8.5, 1.5

Hz), 7.43 (2H m, 7.56
l

20  Prepared analogously to example 1 a) + b) +c) from N-4-t-Butoxy-3S-(hydroxy)-
2R-(2-naphthylmethyl)succinyl]-S-tert-leucinamide by alkylation with iodoethane
instead of allyl bromide.
MS (ES -ve) M-H = 460
1H NMR (DMSO-dg): 0.94 (9H, 5),1.06 (3H, 1, J =7 Hz), 2.68 (1H,dd, I =

25 14,4Hz),2.94 (1H, dd, ] = 24,11 Hz), 3.05-3.19 (1H, m), 3.22-3.29 (1H, m), 3.36-
3.47 (1H, m), 3.70 (1H, d, J = 8.5 Hz), 4.09(1H, d, ] = 9.5 Hz), 6.78 (1H, 5), 7.22
(14, s), 7.28 (1H, d, J = 8.5 Hz), 7.42-7.48 (2H, m), 7.61 (1H,5), 7.76 (1H, d, J =
8.5 Hz), 7.80-7.87 (3H, m), 8.97 (1H, s), 10.92 (1H, s).
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(I'H d, J=8.5H), 757 (1 H s)) 772 ( 1 H d. J = 8.5 Hz),
7.7~-7.8 3 (2H, m, 9.10 (IH s)) 10.89 (1H, br. s). 30 Exanple 3.~

N -[3S-tert-Butoxy-.~- (N hvdroxyam no) - ZR- ( 2- napht hyl net hyl ) succi nyl j-Stert
-1 euci ne methvi ami de a) 26 20 November 2002

N - (4- (N-Benzyl o~cyam nv) - 35- hydr oxy- 2R- ( 2- napht hyl met hyl ) succi nyl) - S35
tert-l euci ne net hyl am de 41 20 Novenber 2002 0 0 H_ ~I PhCH OHN N~-N~ OH

-[ 35, 4- Di hydr oxy- ?R- (?- napht hyl met hyl ) succi nyl ] - S-tert-leucine
rrethylamde Ekample 93. 7~ mmi ) in DMF (2~ ), was treated with HOBT ( 1.1

~gqg, 7.51 , Y. . m xt ure
for 20 m n%e ﬁwd%o% fﬂﬁjﬁ( %%Mﬁﬁogﬁdﬂgﬁ&gg&p%n was
stirred at r 'é'ﬁif Il d? fwas then renoved in vacuo. To
t he residue was added NaHCO3 soI n. and the m xture was extracted (2X) with
Et OAc. The conbi ned extracts were was A h NaHCO3 sol n., water and
brine: dried 10 (MyS04) and evapor at eg @ gum whi ch was purified by
col um chr omat ogr aphy on silica (lexa c: 0 - 100 %9, giving the
product as a white foam 0.73 g, (2 ES +ve) MrH = Q06, M+Na = Q8.
| HI~TMR (DVMBO-d6): 0.86 (9H, s), i3H_‘dH 3.= 4.5 Hz), 2.74 (1H, dd.

) =1-13, 6 ) 293 (1H d,.J—l "95 Hz), 3.13 (1 H m,
3.86 (14 t, J=7.5H), 4114 1 H d J =9 ~ Hz), 4.80 (2H s), i.71
1H dJ ?r a?ed‘EﬁaJogBuQQtoet (aﬁvemrbm7:§3¢\liv13xv58R(2H m, 7.61 (1H,

s), 1.76 - 778Gt frhertMlsuckt c(cil' les‘ler'b 30 b)
glrt(lélefjclzrn-eB - f'g ’j ! é—tent- .or éﬁ% E;xéa:mc}er)@:fs““' nyl)-S-t

-[4- (N Bcnilyﬂ‘i?)gﬁ&?ff B3og g@é)@ﬁ“’?ﬁ YAIGXRPHE RSF ARFYICRsucci nyl j - S-tertl e
u0| ne meihyl s des 0e)d9-H3 439 S TEB HhveyREs-HH 56D ved in DCIVI (30 nmL) and the

sol ution cool a L i condensed
i sobut yl ene (IEPN%?%S(C@E) b gaﬁhrj E}a‘?g&ge ac@be%é #gggg‘g\rl\faéonc.
H~S04 ( | 2 @@Bpm), lnéi(-é-ﬂd!e)d"éﬁdalﬂkeé AV (AH. en D34l HI m)eij’i&H,tm) whi | e
warning to reon @@, tnerﬁanﬁmeroesmbédva\h&e %véltmvuasamm 417 ¢ m?cw times

its volune of_ @gd(%&% A/% Ar TR @B@? r '3@(1 gd (MyS04)
s S o R i

(41 % . MBS (ES +ve) M+H = 63, MrNa = Q84. 42 20 November 2002 |H NWR
( DVBO- d6) 084(9H s) 1.10 (9H, s), 1.98 (3H) d, J 45Hz) 265( 1
H dd, J =1g 2.76 (-1 H dd. J = 11, 11 Hz), 3 .08 m, 3

.94 ( 1 H d. ,J = 5 Hz)
ot 3 T bl O o et o 1)
d, J = 82 Hf)l““? -te Il H s), 773 (| H d J =8
Hz), 7.78 (I H d) J = 8Hz)784(1HdJ 8 Hz), 11.35 ( 1 H, s).
c) N -[3S-tert-Butoxy-4- (N hydroryam no) 2R Aapht hyl et hyl ) succi nyl ~10
S—tert-l euci ne net hyl am de 15

-[4- (N-benzyl oxyam no)-3S-tert-butg & napht hyl net hyl ) succinyl] -S -
tent-l euci ne met hyl am de (0. 3059,, 54 A wgs hydrogenated for 4 hr. at
room tenperature and at nospheric pr es e t hé presence of Pd-BaS04 (0.31
g). The catal yst was renoved by filu tlon aﬁh the filtrate evaporated. The
residue was triturated with ether te give the product as an off white
solid, 0.152 Rgerr&d aﬁaogzmswso eXdimpty ¢)d) MiehifromdZR-(248-Na = 494. 1 H NMR

(DMBO- d6) : OFEMD im hylli-.aﬁ-%'?d o%)ysuécu%@aéx@'ﬂuetﬁivl edier; the 5orh|ﬁaund2 70 (1
H,93d((j) 1J a3 1]Uehn an% &Q’-‘ Fd/f ;—lqorcfg hydro*c@m%zz}c%z ’ngg 1?n H lblr_l g; J3:
4.5 Hz), 725M§(:chl=|" =468, MSES +ve) MyH=46d6" (3 H) m). 7.56 ( 1 H s ).

7.74 (1 H dHBIMRIDMIYe): D.823H, 4, I+ 7 Hz). D.88 (QH2S), HAp,2H. 89,261 H, d, J =
8 Hz), 8.96 (Egnlx br ds) = 131@2)74.86 (1H Hbr D13, 2o§)zH Byaedd. 2 (34, m, partially
N| (3S'te”¥h Q% by W%l 2%y 5 981 119)d 3 s(%zi‘%%t(ﬁ‘ﬁ' }hbi&?%“fﬁ' qy,J-Stert
T eucine & brsS" %9 (1H, br ), 7.28-7.36 (2H, m), 7.58-7.63 (3H. m), 7.74 (1H, d,

J =8 Hz), 7.86-7.89 (1H, m), 9.09 (1H, brs), 10.90 (1H, br s).



30 0( HOHOAN [J~~ NY "\

N -[4-(lr"-Benzyl oxyam no) - 3S-t en- but oxy- 2R- ( 2- napht hyl net hyl') succi nyl ]
-Stert-leucine ethylam de was prepared and hydrogenol ysed as described in
exanple 35 34 to give the product asaog slightly greyi 20 Navietihbdr. 2082g (88
.99 . 43 20 Novenber 2002 NB (ES +ve) MrH = 486, MrNa = Q08. 1H NMR
(DIVBOd6) 063(3H t, Hz), 0.85 (9H. s). 1.12 (9H, s). 2.39 (1H,

m. 2. }[5‘?270 1Hdd J ~ 11, 4 H), 2.8i1i ( 1 H dd. J
11, 11Hz) ) 402 ( 1 H d, J =09
Hz), 7.0~ ( ;:5 'Yl°"Y)J4@Aﬁt‘?wgam?“ﬁéq‘dé@ﬁw J=8-~ | .~ H),
7.40 - 7. 46 (saphthybmethyl)sgrcinyl]- S—terg-)eucmamdg 1H d J=2865H), 7.78 ( 1
H d 3 ~8Hz), 783 ( 1 H d 3 ~38 Hz)895(IH.s) 10.73 { 1 H, br.
's). Exanpie 36 10
N'-(4- (N-Hydroxyam no) - 3S-(2-oxy-N-(N , I ~
-2R- (2-naphthy i methyi)succiny!]-S-tertl§g
' - [ 4-t - But oxy- 3S- (2- oxybenzyl acet atoe) - 2R
tent-1eucine nethylamde The title cp ourgd
N-4-t - But oxy- 3S- (hydr oxy) - 2R( 2- rephrt hyT np

' - 2di gret hyl am noet hyl ) acet am do)
g nmet hyl am de a)
aphthylnethyl)su00|nyl] S15
s prepared by al kylating
Nsjicci nyl -S-tert -1 euci ne

net hyl am de with 2-brono 20 benzyl a Pate acetonltrl le (c.f. exanple
la). M5 (ES +ve) MtH = 60~, MtNa = 9 1 HNWR (CDA3): 1.02 (9H,s), 1.42
(9H,s)) 2.59 (3H, d. J = ~ Hz), 3. 7330(3H m, 3.77 ( 1 H d. J =3.5

Hz)) 3.98 (| H d, 3 = 16 Hz), 4.12 ( 1HdJ-9Hz) 4.3 5 ( 1 H d, J
= 16 Hz), ~ Prepaeipalogousdy waexampledl diy+ epfremPRE2-(6-7.04 ( 1 H) d, J = 9 25
Hz), 7.29-7. F&dr&daoﬁrhvlmﬁttﬁdﬂ) ISLhiydraky sﬂccﬁx&ichale(lﬁ/lHef&: 44 20 Novenber

;2,03) b)2R IMM: §I5=ﬁ?-8 %S tie #
o et Wl g RGP B T
tIeu0| ne met A h‘l’ﬁ'lé)e-’(zi (?Egm L. 7183(1 )JTﬁJ-rﬁaHhhneﬂz @¥dm ) was
hydr oeenol yzée 1@ H), Pd5 (BESE JE013,5 Hz)Q. 1 G 1 H, ol it 9ig)e$ aomfe dde 10
at lrr?tsghgr? I"CC%E psmln ] piéfvgn? 3, 7;T31§;£q! ), @rvxvmg bi &gt s?;m%}%gtéghwe)
MrH = ). F3£ui 8 AT S5 1. 4
(9H, s), '>~§8(23?( jl,& ‘9‘%50932( i?f533 03 ?%’H , 337 (1 H m,
3 .96-4.13 {4H, m), 7.30 ( 1 H, dd) J = 1.4, 8.4 Hz), 744(3H m) 7. 74
(IH s}, 7.7Bxatm@8124H, nm), 12.6 (1H s). c)
[ 4- BUt 0xy 139362513410 K Mox Vg ol I ROEE k.20t ari o)
22 nagy! hxnmﬂymayyﬁman% t&Rialciichie methylam de

Prepared analogously to exampie 1 d) ~ e) from 2R-(2-(6-

Fluoro)naphthylmethyl)-3S-hvdroxy succinic acid diethyl ester, alkylating using

hexyl iodide instead of allyl bromide.

MS (ES -ve) M-H =502, MS (ES +ve) M+H =504, M + Na = 526

1H NMR (DMSO-dg): 0.85 (3H,t,J =7 Hz), 0.88 (9H, s), 1.22 (6H, br m), 1.43

(2H, m), 2.64 (1H, m). 2.90 (1H, m), 3.20 (2H, m), 3.35 (1H, m), 3.75 (1H,d,J =

30 9 Hz),408(1H,d, J=9 Hz), 6.72 (1H, b. s5), 6.90 (1H, brs), 7.27-7.39 (2H, m),
7.57-7.65 (3H, m), 7.74 (1H, d, J =9 Hz), 7.87 (1H, m), 9.10 (1H, brs), 10.90
(1H, brs).

9
W



20 I O( HOI/N-NHv "O 0 N -(4-t-Butoxy-3S-(2-oxyacetic

.acid) - 2R- (?- napht hyl net hyl ) succinyl]-S-tertl euci ne nethyl am de (0.6g, 1.16
mmol ), EDC (0.2g, 1.28 mmol) and HOAT 2~ (0.17g, 1.28mmml) were stirred in
DMF ( 11 m) under argon at roomte ature for 10 m

.2- (di met hyl am no) et hyl am ne (0.1 ~ rrp%1 40 mmol ) was ggdﬁ?ﬂ‘.’%ggr'??gczti on
was stirred overnight under argon at roomtenperature. The DVF was

evapor at ed aBdatpéee ¥3esi due partiti oned between ethyl acetate and water. The

organi c | ayeN’ 6Mﬂﬂh6ﬁb ek iNaH S (N-Rgliroxyadiing)-2RG@L bonat e sol ution {x2),
45 20 Novenb(ﬁy R0 &R% R[‘_Jcpﬁ,lag_tgﬁq lgﬁéx ?’HQ \r a2 50:1) and evapor at ed.

Chr omat ogr ap on- SI I'oro ane- met hanol) cave the title
conmpound (62% . M (ES +ve) l\/HrH = ~8~ 1 Hh M (DI\/BOdG) 0.83 (9H) s),

1.45 (9H, s), 2.18 (6H, s)) 2.30 (3H. d, A~ Hz), 3.36 (? H t. J =
6. 8 Hz), 2.82-3 .0~ (2 H ), 3.19-3 ko(Y4H m) 3 .77 (1 H d, J =1
~~Hz), 3.94 (1 H d, J=17.0 H)? 41H~1H d. J =9.5 Hz), 7.29 ( 1

H dd. J = 1.5, 8.5 Hz), 7.46 (Zdun¥ . s), 7.67 (1H, m,
7.75-7.86 (SH, m. d) N'-[4- ( N- Hydr oxgar Bi -35 (2-oxy-N-(N ,N -2 10

di met hyl am noet hyl ) acet am do) - 2R- (2f napht’hyl net hyl ) succi nyl J-S-tertl euci ne
nmet hyl am de Cl eavage of the ten-but ester and formation of the

hydro~cam ¢ acid by coupling 1 ~ of e carboxylic acid with

0- benzyl knl%dr oxvl am ne fol |l owed by hydroeenol ysis with Pd-BaS04 gave the

title conmpougd Vi-Na H Q42|H
NMVR ( DVBO- d6§ Pﬁjnggﬁg usgm E@"P!*'\% @f%lfﬁl\g‘/'s‘ﬁﬁ Utoxy- ?S( ¥ °"¥Pa J =20
3.7, 13.6 Hz¥R-(3- neehfﬁélﬂm@)‘ SUQC!B!#J ésstFrT-ls cinagmidg by ajkylation with & 13 7 Hz) |

.14 (2H, d) Fluorobsnzylbtemidsinstead of dllyibromide] = 4.0, 10.2 Hz), 3.43 (2 H,

3
m, 3.82 lMs B$-vé mm 30'3 NS (ES+v&d 1(+HJ-Bi)OCM~JNa—1> .~ Hz), 3 .97 (

1 H d) A J =1.2.
8.4 Hz), '@(?ﬁ s%';; 59]&}-2 gﬁ(lg‘z 2 (Eﬁrﬂ‘) 7.77
(1 H, d) J=7. 5Hi Hf>=8*%@ -8 H5(3 Hek - 3’041171%0%4% drH 549 25 11. 09 ¢
1H s). 49620H wémberliooﬂz&x@ﬁpl(ﬁ-l,sﬂs) 6.98 (1H, br s), 7. 13 (2H, m),

N2|-?J ?3(~ hmdmwﬁ JI)BD)n)3$4>Q‘fé4E<M{-Nn()27-66QBHOWQt’VIBBXEEQQI 3 pb)Hz) ¥
-2R-(3nap i sSu n

N~-NHVe H a) yﬂlﬁ éutjoxg (Ztgﬂ%a-?ﬁﬁﬂér%x%m%%%ef mdo)

-2R-(2na th rretPg/L)sucm nyl J-S-tert-leucine nethylamde | _ 0 H Of
N~NHVe ~O 0 OH Reaction of 2-am noethanol wth

- [ 4- t - But oR-{3%((@2Floryebenzydoxy)-4-(N-hydroxyamino)-2R-(2-(6-

aci d) - 2R- ( 2napbid)papithPbhdthyh e Ridyl}-S-te@led @hifmide rnet hy | am-de as for
exanpl e 36¢c gave the title conmpound. M5 (ES +ve) MtNa = 580, MFH = 568 1 ~
1 HNW (DVMBO-d6): 0.83 (9H, s), 2.79 (3H, d, J = 4.5 Hz).
2.86 ( 1 H mM. 2.96 ( H m, 32 (1 H m) 3.42 (3H

| .

m, 378 ( 1 H d. J =1~ .3 H A, d, J =16 .3 Hz). 3.9 8 (
1H d J=8.1 H), 415 ( 1 .60 Hz), 4.68 (1 H t, J =6.6
Hz). 7.28 (1 H dd, J = 1.6, 8. "X (%, m), 7.69 (| H s), 7.68
(2H. m, 7.77 (2H, m. 30 ‘

20 F
Prepared analogously to example 1 d) + ¢) from 2R-(2-(6-

Fluoro)naphthyimethyl)-3S-hydroxy succinic acid diethyl ester, alkylating using
4-Flurobenzylbromide instead of allyl bromide.
MS (ES -ve) M-H = 526, MS (ES +ve) M+H = 528

25 1HNMR (DMSO-dg): 0.76 (9H, s), 2.68 (1H, m), 2.93 (1H, m), 3.27 (1H, m),
3.95(1H,d.J=10Hz),4.08 (1H,d,J =8 Hz), 428 (1H, A of Abq, ] = 11H2z),
4.46 (1H,B of Abq,J =11 Hz), 6.73 (1H, brs), 6.93 (1H, brs), 7.12 (2H, m),
7.29-7.39 (4H, m), 7.57-7.68 (3H, m), 7.74 (1H, d, ] = 9 Hz), 7.89 (1H, m), 9.17
(1H, brs), 11.00 (1H, brs).



47 20 Novenber 2002 b) |~"-[4-Butoxy-3S-(2-oxy-N(2-acetoxyethyl)acetam do)
_-2R-(2napht hyl net hyl ) succinyl }-S-tert-leucine nethylamde I _ 1 OHOZC
N~NHMe | "O 0 HN~( O QAc s To a sol ution of

- [ 4- But oxy- 3S- ( ?- oxy- N- (2- hydr oxyepdnyl ) acet ami do) 20 November 2002
.-2R- (' _'napht hyl net hyl ) succinyl]-S-tert-I|euci ne nethyl am de (0. 89)
. O~-mmol ), pyridine (0.2nl. ~.|l~mvol) and DVAP (few crystals) in
di chl oronet hane (8.nl) at 0C was added acetic anhydride. The m xture was
stirred at OC for 1 hour and was then diluted with ethyl acetate and washed
‘Wi th dilute HO (x2), NaHCO3 10 solution and brine, dried (Na~S04) and
concentrated EJ‘@WFRJPrdPography on silica gel (hexane! ethyl acetate -1:4)
gave 0. 69 of N8B énZodBixy-4-T6hyEFoxyamino) R (2-raphtHyln ebiWRsa Edd}-86) : 0. 82
(9H, s), | 4ert(19ﬁ‘bm§hmde1 99 (3H, s), 2.31 (3H, d, J = 4.5 Hz), 2.82-3.0~
(2H, m, 3.31°3 m, 3.79 (1H, d, J = 1~.5 Hz), 3.9~ 15 ( 1 H d, J
:6.3Hz),402(1HdJ:164Hz)416 1 H d J=29.6 Hz), 7.28 (
1H dd) J =1.3, 83 Hz), 7.46 (2H m, 1H, s), 7.70-7.93 (6H m.
c) N -[4-(N Hydroxyam no)-3S-(2-oxy-i~"- < t oxyet hyl ) acet am do)
-2R- (220 napht hyl net hyl ) succi nyl j - S-fler -m%e nethylamide ;/ OH N ~
~NHI\/e HN OAc Renoval of the tent-+butyNe 8m

-[ 4- But oxy- 3S- (2-oxy-N- (2 25 acet et by ypacet am do)
-2R—(2 napht hyi met hyl ) succi nyl ] - S—te i -1euci'ne met hyl am de w t h TFA)

{?{:g“ﬁgmguﬁwg@ i’fﬁ 58 P&R@ﬂsgsm@g.w(ﬁb&e 3‘; the

(DVBO- d6) :  0.78Bh Dsust gycinamidg by @gyjau h-begzoy 511&15‘ €275 ( |
H m, 2.8 8x(xstqadH>f ahlyvlataare\aul(xghlyl bgmidg. 70 ( 1 H, d. J = 15.6 Hz), 3 90 (
1 H, d J JL\QSQES'lZ*)e) M-H 4506, MSHESHve) M+19= R6HRJ+NA=G38 (? H, t, 4

Hz) ( HE )3 A 7 43
(5t m) 19 s R OSCIRBPS o5 f 2B s ) ogsip y Py
9.0 Hz)) 7. 835 PHH, rlfl})}4710($H d, Ji= PiFzy 3 211 (=1H)d73H21) Hg), 6/7341 mswxsg |
1. 07 1 H K)H, txanpGe (BH, &y J-1 FHN-H5A7.0X y4H) d)7.65 (2H, m), 7.74-7.85 (3H,
3S-N- ( 2-hydr g getday(kncm)bami%) hoay @R, €210
napht hyi et hyl ) succi nyl j-S-tent-Teuci ne net hyl am de NHVe OH

-[4- (. N Hydroxyanino) -3 S-(2-oxy-N-(2'-acetoxyethyl)acetam do) -2R- (215
napht hyl it hﬁ-’ﬁ”ﬂkl&llﬁyl ]-S-tent-1eucine nethylamde (0.27g, 0.49 mmol) in
di oxan (4.4 M}3SHEt@Y,NDBimethylasetastid oxygp4 4Nty drio@h i) 2R-262g, 1. 47 mmol )
at room tenpQ{@muﬁ,q,ﬁeeﬁylgmmhpqrste.-Almefnlah{,geI R-120 (plus) resin was added
until pH=4 and then the.mxture was filtered, concentrated, azeotroped with
t ol uene and dried under vacuumto give a e solid. Purification by
preparative HPLC 20 gave the title conpo

CONMe,

20  Prepared analogously to example 1 a) + b) + ¢) from N-[4-t-Butoxy-3S-
(hydroxy)-2R-(2-naphthyimethyl)succinyl}-S-tert-leucinamide by alkylation with
2-Bromo-N,N-dimethylacetamide instead of allyl bromide.

MS (ES -ve) M-H = 485, MS (ES +ve) M+H = 487, M+Na = 509
IH NMR (DMSO-dg): 0.85 (9H, s). ca 2.75-2.83 (1H, m), 2.79 (3H, s), 2.91 (3H,

25 5),3.01(1H,dd,J=14, 10 Hz). ca 3.3 (1H. m), 3.94 (1H, d, ] = 8 Hz). 4.06-4.15
(3H, m), 6.78 (1H, s), 7.03 (1H, s), 7.29 (1H. d, J = 8 Hz), 7.39-7.46 (2H. m), 7.63
(1H, s5).ca 7.64 (1H, d, J = 8 Hz), 7.75 (1H, d, J = 8 Hz), 7.79-7.83 (2H. m). 9.09
(1H,s), 11.18 (1H, br m).



M5 (ES +ve) MrNa = 539, MrH = 517 MS (ES -ve) MH =51 ~ | H NVR (DVBO- d6)
0.81 (9H, s), 2.15 (3H, d, J = 4.5 Hz), 2.72 (IH, dd, J =3.9, | 3.5 Hz),
'285( 1 H dd, J =10.7) 13 .5 Hz), 3 .12 ( 1 H m, 3 .21 ( 1 H m,
3.3425 (1 H m), 3.42 (2 H t) J =36.5 Hz)) 3.69 ( 20HNodgmber 2002 4 Hz))
3.87 (1H d J=154H)) 3.93(1H d J=97H). 412 ( 1 H d 3
=9.7Hz). 7.23 ( 1 H dd, J =1.5 8.4 H), 7.4S(3H mM. 7. 54 (1 H
s), 7.61 ( 1H t, J=~.8Hz), 7.72 ( 1 H d, J=8. ~Hz), 7.77 ( 1
d, J=7.5Hz), 7.8 (1 H d J=81H), 7.89 (| H d, J = 9.6 Hz),

or

30 (1 H ®xamimedd ( | H s). 30 49 20 Novenber 2002 Exanple 39

N'h-[4-(: ;;F%qusa(m(m_)-ﬁa&lﬁ&tmm. hnm-hya}&g@ﬁiiﬁw%mz( IZ-ory vt
enac - - - 7 . repare anal ogous (6]

phenacyl)) - Syl gl EUGIR SRR ST dEu R P P gous y

Exanple 1)

N 4-t - But oxy- 3S( hydr oxy) - 2R- ( 2- napht hyl met hyl ) succi nyl J-S-tert-1euci ne

nmet hyl am de by al kyl ation with phenacyl instead of allyl brom de.

M5 (ES -ve) MH =532 1 HNN R (DVBO d6) /0" (9H,s). ?.~-3.53 (3H, obs),

3.20 (?H.d, J =8 Hz), 10 ~. ~0-3960(( L ®m, 3 .83 (I H d, J =1~
‘d,/l\rJH,:

Hz). 3 .91 (1 H d J=15), 4. N 9 Hz), 4.21 ( 1 H d, 3 =

5 Hz), 6.89 ( 1 H s), 7.3-7.49 (8H. 5,0.77?\6( 1 H s). 7.8-7.9 (4H, m),
7.97 (1H, _br d. J =9), 9.39 (I H s 15

P ) INHIB .

e b S LR 40 By PRPAE 2 2Rah (A B Ry ) sucet vl -
N - [ 4-t - But oXlyxd3sxy )32 Britnaptyhivlmedysuceimyi-Srigrhiguginamida by dkrletioyMiths- t ent - |
euci ne net hy begthete(dRitrildingdd SlM biothide and subsequent treatment with TFA

S-Allyl oxy-4- ;ibpwwog&iegém%?gmbf{et hyl ) succi nyl J-S-tent -1 euci ne

nmet hyl am de A D L1 KI i_S t st {225 in THF
(ort v ¥l TR T 0T
via syringe. "HMR PMSO-des 98P (¥Rk)alt-2DOH. ¢, BO7-Ri7A 1 Hna)+ her2&6 r oom
tenperature fpg )N fedEhem, 363 sTslrk ei, Q-ﬂ_‘?ibcﬂg;{rﬂi)glz)?ﬁﬂ (PRogphat e buf fer

(2m) and ?S %EE XU g I uti ” a and the
m xture was St %‘lié)d%%qﬁ oﬁ&r%ﬁ@%a@g& ’c?ﬁ’ gg‘h g}’%‘h’é%ﬁi’ gﬁ‘%vaporat ed
and brine and!Bidnd= §dRat-&!-iér é2Bdabd SOMHE. gh Jeiiecd Hads? BRE&ACT-8Y i nt o

et hyl acéf at §.84n@H, ), @.201(bld1 & Jwel Hzwals he ¢l Hvish,hl 1siBd(1ddnbe ) bonat e sol uti on
and brine and then dried (Na~S04) and concentrated. Purification by colum

chr omat ograp%aggﬂgiégi ca gel (ethyl 30 acetate! hexane) gave A) 0.627g

| S9 d B) . . LALN A NBESH H=515 5Q,.20.,Novenb 2002 ' H NWR
EDM?O 32): %). 2 (@4, y&f%ﬁ*@&@ﬁ@%@ggEhylﬂeﬂwl_&%é; N2'6 oeer), 1. 44 (9H)
s), 2.24 andphepplcppbamoylogy)fucgng]-b-wrifepyingngde ( 1 H dd. J = 5.0, 14.0

Hz), 2.96 ( 1 H n), 3 .10-3 .3 8 (3 H, 69 (| H m, 3.85 and 3.87
(1H 2xd J=280H), 40 (1H d .5 Hz)) 4.48 and 4.53 ( 1 H.
2xd J=45H), 7.30 ( 1 H dd, ¢J , 8.5 Hz)) 7.44 (3H, m), 7.6l
(1H, s), 7.69-7.86 (4H, m. B) M SV v 15. MtNa = 537 ' H NWR .
(DVBO-db): 0.84 (9H, s), 1.45 (9H, «).é 1 8. 62 (28, n), 3.20 (3H, d, J = 4.5°
Hz), 2.76 ( 1 H dd. J =5.0. | 3.5¥%), 2795 ( 1 H dd. J =1 0.0, 13.i
Hz), 3.26p10 ( 1 H m, 3.3 2-~ .>m8™4H, m, 3 .79 (1 H d J =8 ~ H))
4 3B(IH L I e R R et Fe S b b g o Hbon il 760 (
- t, J=1n y)E2 n‘i%/t virmethyPseeovi S -ters- e ide/ by thonWith /-
Hos). 7.70 éhﬁiﬁisogyangatem b dead Zfeﬁégllgc?#w(m aflyl henide.

MS (ES -ve) M-H = 519, MS (ES +ve) M+H = 521

25 1HNMR (DMSO-dg): 0.83 (9H, 5), 2.76 (1H, dd, J = 12,4 Hz), 2.95-3.08 (1H,
m), 3.36-3.41 (1H. m). 4.17 (14, d, ] = 9.5 Hz), 5.17 (1H, d. ] = 9.5 Hz), 6.78
(1H, br), 6.91-7.00 (1H, m), 7.19 (1H, br), 7.22-7.32 (3H, m), 7.41-7.45 (4H, m),
7.6-7.7 (1H, obs), 7.61 (1H, s), 7.75 (1H, d. J = 9.5 Hz), 7.76-7.82 (2H, m), 9.08
(1H, 5). 9.62 (1H. br), 11.09 (1H, br ).



Er anple 40 15

- [ 3S- (13- Acet oxypr opoxy) - 4- (N- hydr oxyam no) - 2R- ( 2napht hyl met hvi ) succi nyl ] -
‘S—tert-l euci ne nmethylam de 20 a) N -[3S-(3

. ~Cet oxypr opoxy) - 4- t - but o! cy- 2R- (2- gapht hyl met hyt) su@ Neventiesr2002uci ne
,rrethwamde | ~I o ~o0ll "NHVe 0 O O-0 3~ To a solution of the

' -[ 4-t-But oxy-3S- (3- hydr oxypr opoxy) - 2R- ( 2napht hyl net hyl ) succinyl ]-S-tert-|
euci ne net hylExamiple9193ny, 0.38mmol ), pyridine (0.092nl, 1.14mvol) and
DVAP (a few qw @#mdn-mx\dlnﬁhbprssrql\hﬁ.@ﬂ:yd-immemcaf}saﬁmmsisiem@etI c

-anhydride (0. thﬁ%iﬂg}]-?—?ﬁ?‘léﬁé&ﬂﬁnms 51 20 Novenber 2002

stirred at roo te’rrperature as _then diluted with ethyl
acetate and washed with 1IN HCL (2:c¢), @:
'dri ed and concentrated to give 207rrg of pretyct. 1H NVR (DVBSO-d6): 0.83
(9H, s), 1.45 (9H, s), 1.78 (2H, m, 1.9;{\9'2?\ ?2.20 (3 H d, J =4 ~
Hz), 2.76 ( 1 H dd. J = ~ .0, 14 Hx leHdd J=10.0 14.0
Hz)321(1Hn)339(|H)n)°E3’ QE. ,383(1H,d,J:

5 Hz) 7 v ) J

| H

qutlon and brine and then

8. Hz}405(3Hrr)408 1 . 8 ( 1H dd

| .5, 8. 5 Hz)) H, S m, 9 (tH, s), 7.71 (

J =95 HZ) Pyep,ged;arg:@p:@gﬂv tcm:'(angpjclb ) +b)+c) from N- [4tButoxv-.>S-

N - ( 3S- ( 3- Ac€hpdrppy RIRb-4-1apMhy| ethythsuocyradi-Sroert- RReih2midebt dvylatiehiwith) succi nyl

J S-tent - (euN-ﬂ?&tﬁmthh@rWI&‘?bé?nodlth'dnh@NaH‘iWé&d &f a@w@dmorP waRangd from
-[3S- (3 : 4(‘be 7& but o~cy- 2R—(2 1 ~ napht

I nmet hyl }SUCCI ﬁéf‘ hyl am hy. TFA deprot ection of the

ester and codf éé’uTYIth% () M"'\ﬂe‘rﬁ-’hydro ~cyl anmine to give the

title comoouridmmmmd : .78 BHL s)B. B 1 Hy ed.NhiH! 44 55, 298 (HH MURJ =

d,

DVBO- d6 s H, = 5
) 2.6 - (g he Spe st S g 94%3 3 ?aﬁ% §Osy1 8 dlg 0

3.5 Hz), 3 2’% (I#,rs)éoédl H o G184 Py Bs’dﬁr@ 'm748- (1 H
m, 3.79 ( 17|-4)6(B)H3n);7<6051ﬂ¥125)))734916{zd @&%Hﬂ,?ﬂpﬂ%aﬁ (m)19m(ml,s)7 25 (|
H, dd, J:115028(151Hz)) 7.4.i (2H, M, 72757 (1 H s). 7.61 ( 1 H d. J =
8. Hz);? 1H d J=805H)) 7.78 (| H d, J = 25 7.5 Hz), 7.84 (
| d) 3:75Hzl)20912(|H, s), 1 0.91 ( 1 H s). 52 20 Novenber
2002 Exarrpl

- [ 4- (N Hy dM¥EBEntGYslehgslpw) (Nt peoiening)-28:(3-2- napht hyl net hyl )
SUCCI nvl ) - S- treaphthgoetind)soetihyl] SriedeletiCinhinid 3
S- (3- Acet oxypr opoxy) - 4- ( N- hydr oxyam no) - ZB&~(2xrapht hyl net hyl ) succi nyl]-S-ter
t-1eucine nethylamde (Il ~ng, 0.2?3 mmol ) i OH. H~O (28ng, 0.67mmol)
were stirred in 1,4-dio:can (?m)iwater /(1. ad) at roomtenperature for
| hr. AnberllteresmIRIZO(pIus)_' as aaded t | ower the 10 pHto 3-4 and
the m:cture was filtered and evaporataed The product was then azeotroped

with toluene, triturated with eth hd dr7éa under hi gh vacuumto give the
product as a white solid (89np). S -ve MH = 472 M5 ES +ve MtH = 474 |
~1 H NMilo( DW@-@ﬁ)ﬁBquﬁ%S Bdyiclohk lax,@921(-21ﬂ1\aﬁh:m&neﬁnv()sumnydl-s.}eﬂ-4 5 Hz))
2.66 - 1 I—l)r%) na,}“dt 13.i Hz 2.8 1 J 0, 3 .~ Hz))
3.20 ( 1

A solution of N-[4-t-Butoxy-3S-(hydroxy)-2R-(2-naphthylmethyl)succinyl]-S-
tert-leucinamide (1.0g, 2.26mmol) and 3-bromocyclohexene (2.60mli, 22.6mmol)
25  in N-methylpyrrolidinone (18ml) was stirred at 0°C under argon and lithium
bis(trimethylsilyl)amide (2.50ml of 1M solution in THF, 2.50mmol) was added
dropwise. The mixture was stirred at 0°C for 10 minutes and then at room
temperature for 2.5hrs.  The mixture was diluted with ethyl acetate/IN HCl and



bsc

(1 H m partial S
7

|
Hz), 4.02 ( 1 H d,

y red), 3.36-3.48 (3H m, 3 .76 (1 H d, J =09 ~
6
“D20), 7.04 (| H m ~

Hz), 4. ( 1 H br s, e~cchangeable with
7

.5

(0]
J
, 1
83 (

u

9.
2~

J=8.SHz),7.4.~(2H, M, 7.67(1 H,s),

7.78 (| H d, J =7.6 H), 7.

10.91 (IH, s). Exanple 42

by v WP BRI S e SR e v
.N~NNNE O O ~\uith saturate jéa Q3 splupoBWRterpx) and brine and then dried (N22504)

- [ 4-t - But O e dntratbidMeltrityrafidh GRRHRRAEMD T&Bo(z@empsmmwhﬁﬁ& Bydntsuccinylj -
.‘te{‘i t But o é%ﬁfgéﬁ‘%%@ﬁ% h%n ﬁg%;? éggm%rk?%%g S IEREDRIPT. - ten-1 e
uci ne methyi dee ’8 f’?)@t Ta%f ne (0.326
2. 34mmol ) ?/nThls pmd@cdnéema};evc(l&m):natl fral)wad IQ&I’dBdi-Gq(eDhghgasmetmyll chlori de
(0.14ntd, | mmlrp\izére rdfeetiitodetted un@ér 23¢dn 6vaehi mr AfleroBEng tHe Higirenas
dituted wi thQ ghlex mﬁw&% St iofli gl Widhe 306 fDrotdyne and then

3
d
84bH, d, J=8. SHz) , 7. 24 Nblydmber ZD@25 Hz),
| d

3
gbH
H d, J =7.5 H), 9.08 ( 1 H s))

dried (Na~ SO4 1 g e“rresyaeas e foam
(895ny, 97%‘ r?'§ vvas stlrred in ethanol (6m) wth
di met hy Nar ni HéWM(ﬁDGi,)alsQ@dPHdS)véésél 0 €16, 20), hrd.(SHhe). 3OV (FHwer e

evapor at ed 3{{‘}' -e»td1y|~0z’(l'§:§trﬁ 9 8%’1(111-15 yr_atdeg )sgdll ug}{cgrp_o@astgz gldﬁt i on were
dded and th h h
P L T ?éé GIEES ) PI I - L

short columm of silica gel (elution with di chI ororret hane; met hanol ) have a
whi t e foam (b)20RE3S-EchedBlotd-4-(N-ividrbxya¥ino}-2R-(3VR (DVBO-d6): 0. 84 (9H)

S) 1. 433(9|'ha thvl'metﬁ%l%s(ﬁﬁnv- ieucm(a@ﬂdes) 2 g I2-|(z))(32H:9~d,( i] ;)4dg |

= 10 0 I 3 .5 Ft) 3 .19 ( | ially obscured),
S I

3.80(1 H, d, J=8. MHz) , 4. 09(| SHz), 7.3 3 (| H,
m, 7.44 (2H m, 7.60\¢ 1% D~ , 7.7~ ( 1 H

d, J =8.5Hz), 7.78 ( o d° JT: 7.~ Hz)) 74X84%( N ’T\d ‘) = 7.5 Hz). 2~
b

N - (3S-(3-Di net hyl am nopropoxy) -. ~- (N- hydr ox ao0) - 2R- (2napht hyi ni et hyl ) su
ccinyl ] - S t extsol@idRloNR- TRt Bitb B IRCYRoHexh IRy R2R-(= ~ ~N N v "NHVe Hd o , Ny

Naphthylmethyl)succinyl}-S-tert-leucinamide (310mg) in dichloromethane
(5ml)/trifluoroacetic acid (2ml) was stirred at room temperature for 4 hours. The
20  solvents were evaporated and the product was re-evaporated from toluene (3x) to
give the carboxylic acid as a colourless glassy solid.
This product in DMF (10ml) was treated with EDC (0.23g, 1.18mmol) and
HOAT (0.16g, 1.18mmol) followed by a solution of hydroxylamine hydrochloride
(0.12g, 1.77mmol) and N-methylmorpholine (0.20ml, 1.77mmol) in DMF (5ml).
25  The mixture was stirred at room temperature overnight and then concentrated on
the rotary evaporator. The residue was partitioned between ethyl acetate/IN HCl
and the product was extracted into ethy! acetate. The extracts were washed with
IN HCI, water and brine and then dried (MgSOy4) and evaporated. Trituration
with ether gave a white solid (94mg).
30 MS (ES -ve) M-H =432
1H NMR (DMSO-dg): 0.90 (9H, 5). 1.0-1.95 (10H, m), 2.68 (1H, dd. ] = 3.9.
13.8Hz), 2.92 (1H, dd, J = 10.6, 13.8Hz). 3.10-3.20 (QH, m), 3.95 (1H,d. J =
9.0Hz), 4.04 (1H, d.J =9.3Hz), 6.72 (1H. s), 6.88 (1H, 5), 7.27 (1H, d. J = 9Hz).
7.43 (2H,. m), 7.60 (2H, m), 7.74 (1H, d, ] = 8.5Hz), 7.8! (2H, m), 9.04 (1H, s),
10.86 (1H.s).

(95}
(¥}



54 20 Novenber 2002 Renoval of the t-butyl ester fromN -[-~-t-Butoxv-3
S- (3-di net hyl am nopropoxy) R- (" _' - napht hyi net hyl ) -succinyl]-S-tent-I| euci ne' m
“ethylam de with TFA, conversion of the TFA sslt to the HG salt and
coupling w th Obenzyl hydroxyl anmi ne agg renoval of the20-Keveybegi2}2 by
_hydrogenol _vsis Qave the title compound. M5 ES -ve NL-H = 499 M5 ES +ve M+H
=50 I H NI\/R(DIVISOdG) 0.83 (9H, s), I .~9 (?H, m, 2.09 (3H, d. J = 4.~
Hz). 3. 14 10‘3’(36H’ 3}, .27 (2H, m, 2.74(1H, dd) J = 4.0, 13.5Hz), 2.8~
(1H, dd, J -MﬂSG)(CyBloheﬁd)wH (N+hy8rgxvanmtinop3R-(3- 37 (2H, m partially
obscur Ed) nz.x?h(hvlm&thi)sue]cxnvlg-SQeHzl)eucxﬂech\lalh'lded 3 =9.~H), 7.12 (1
H m, 7.3 Hz), 743 (?H, m), 7.~6 (IH d. J =
9.~ Hz), 7. 7 (IH s). 7.74 (IH, d, J =8~ Hz), 7.78 (IH, d. J = 7.~ Hz),
7.83 (1H, d, J=7.~ Hz)) 9.03 (IH, s), | H, broad s). |~ Eranple 43

-[ 3S- (2- RS- Acet 0: cypropory) - 4- (hi - hydyGxyaxrno) - 2R- ( 2- napht hyl met hyl ) succ
inyI] S-tert-leucine methylam de 0 NQ-M-NENNe /O Q 70 Prepared from

-[ 4-t - but oxy- 3S- ( 2RS- hydroxyprrmu y = 21K (Z- st hyl net hyl ) succi nyl J-S-ter

-Ieucme met hyl am de as i n Exanp -ve 1Vi-H = 514 2~ Nt S ES +ve

NHH—~I61HNNR(DIVBOd6) app ture of di ast ereoi soners,
0.82 (9H)3s)) | .11 and 1.12 (3H, Hz), 1.96 and 1.97 (3H 2
xs)202and20~(3H 2de 46Hz)268(|Hn))2.80(IH,
m, 3.2 3-3 .50 (3 H mM, 3.86 ( 1Hrr)400and401

% ;'l %Xg,ﬂ (=9I 3’#;):;1& @%ﬁdéw[-rr) Bﬁtdwlv}r%t mvngfzmm dxabﬁﬁ;}hn&h@l)b&chn):l %3147(7 27H84
| e ! ve BikyBtion/h e t les et crea

(2832 Exarlr‘ﬁl e A_%roxa.gxc acu:f'fo atiod a.naloszoull’v ijé))car%t(éﬁ_Olto nge -[3S- % 56 Novenber

- [ 4- ( N Hy dr(6X5iahssyipy 34-QobitoxxamisRy PR bparplyhpieqtbysveeinyl] Setefty | } - succi n
yl ~S-tent-| QM1mthmnrh§deam de Ho, ~ h Prepared by cl eavage of the acetate
' n S (ES -ve) M-H =

3S- (2- RS 1V hyd b t hyl
i) oS ten-l eﬁﬁﬁh«m&ﬁ%ﬁ 83 SeEnor o ety POaar S LG TR kbl o 4l - 10

MS ES -vasM H.47 AR n)Bl.ES (2H,am)yH 7 51 137 4)11.B5 KNR roIESG-3&p: (JHprm @83 2:1

m xture of di @Htﬁaljwcspwm@u@s%ﬁ{(@ﬁ)—@})mzaz rd ¢15Q% mgm J =

= L e Pl R

Hz) , 4 03 (I HJJ’?—Z)SS %91 H(gﬁdsh =4. ~Hz), 7. 12and7 19(1H 2 x
m ~(1H )744(2Hr’r)757(1Hs)762(|Hr’r)774(1H

d) J = -8.5 HAxamplé227.84 (2 H m, 9.09 and 9.11 ( I H 2 x s), 10.86 and
10.90 { 1 H, ﬁ)-[352@thox -(V-hvdroxyammo "Ré 2-naphthylmethyl)succinyl]-S-tert-
hl'-[.~-t-But,0x i Rﬁ% oxyet hoxy) - ZR- ( 2- napht Ayl net’hy! ) succi nyl J-S-tert
| euci ne math\}Famde A mxture of the N-[3

S- Al Iyl oxy-4-t - but oxy- 2R-{ 2- napht hyl met h

gci nyl)-Stert-1eucine

phddr ne N-oxide (~20ng, 4.43mmol)
and osnmni umtetrOX| de (0.8 mM of 2.~ ;)Qp in t-butanol) in acetone
(24nml), t-butanol (6nm) and vvate10m@ T Y NHMe ed at room tenperature for
24 hrs. A fewcrystals of solid osm'rrmt@tyﬁxl de were added and 30 the
m xture was stirred for a further 24l hrs e solvents were renoved and the

m xture was fprep@édshaldpoasigho Examplet])aph cpfroﬁzimucaag@kgost hyl acetate)
to give the iRLGOIPHIRYEndbihylARadHEAG]-888 (i8I Bride by

alkylation with iodoethane instead of allyl bromide.

MS (ES -ve) M-H = 442

I[H NMR (DMSO-dg): 0.84 (9H, s), 1.04 (3H. 1, ] = 7.0Hz), 2.07 (3H,d,J =

4.5Hz), 2.64 (1H.dd. ] = 3.8, 13.6Hz), 2.83 (1H, m), 3.20-3.27 (2H. m), 3.44 (1H,

30 m),3.77(1H.d.J =9.6Hz), 4.05 (1H. d, J = 9.8Hz), 7.06 (1H, m), 7.24 (1H.dd. J
= 1.5, 8.4Hz), 7.44 (2H, m), 7.56 (1H, s), 7.59 (1H. d. ] = 10Hz). 7.72-7.85 (3H,
m), 9.08 (1H, s), 10.92 (1H, s).



56 20 Novenber 2002 The diol and sodium periodate (973ng, 4.55mmol) in

1, 4-dioxan {36ml)/water ( 12m) were stirred at roomtenperature for 5 hrs.
"A further batch of sodium periodate (90ng) was added and stirring was
continued for a further 1 hr. Sodi umgyorohydride (757nmy NHUBwber 2062added
.and after stirring for 30 mns the reaction was quenched with saturated
anmmoni um chl ori de solution and the solvents were renoved. Ethyl acetate and
IN HC1 were added and the product was extracted into ethyl acetate. The
extracts were vvashed wi t h sodi um bi carbonate soiution and brine and then
-dried (Na2SO4) pncentrated. Chromatography on silica gel (80% et hyl

acetateinh aethe I a 82/() I\/IS
ES +ve | C +H Qf\ir Ff)\/f%g? h?]b"lg’ﬁﬂ\llghggs(gfpp "(VAE r?@ﬁg“s)
(3H, d, J AUB:lnizl)StZﬁSlzuelﬂ!m*ﬂedd J =50 13.5H)) ? .96 ( 1 H dd
J =1 0.0, 13 5Hz)320(|Hn),3 IHn)346354(3H
rr).3.88(1|—|)d.J:8.0Hz)410( J =9.5Hz). 15 4. 51 ( 1
H t, J 55Hz))730(IHdd)0J 85Hz))744(3Hn)76|
(1 H s) ., 7.T2-7.86 (4H, . Q,dL
N - (3S-(2- Acet oxyet hoxy) - 4- (N-hydro~y%m go} = 2R—(Z napht hyl met hyl ) succi nyl j -
S—tent-leum ne nethylamde O _H O ~ M@b C Prepared from
-[4-t-Butoxy-3 S-{2- hydr oxyet hoxyy- 2R- (2- napht hyl net hyl ) 25
SUCCI nyl]-S-ten-1 eucine rnethylarnirde i n an anal ogous manner to that

flesHCLI :vgef(% Dﬁ/g DY, ai; m%:ﬁiletdlgxambﬁlﬁ +Bi6- b NaBQ-Bdvo:ES3 Sy dibfuhh = - ;302 :
2.67 30 ( | gR?;frgap “ é ?—ﬁ%ﬁ S %n(%& é’}’ide%yoagky(kgt%é f“h% tpr
partial |y obSEmighollgwed gy redpcipn, deprotectige and hydioxamic agid fgrmarjon, d g =
9.5 Hz), 4. 004S EEDAVOMH 7p20. MBE \@)MPh-rM& 24 (1 H, dd. J = 1.5) 8.5
Hz), 7.44 (21HNMR (ﬁMS@ a%_‘ob (e, §), 1.70-1680 (OH, nid, 260-2176-(3H. )2 8F- 7. 74 (|

H d, 1= 8.5 » Tl 8 = Hz)

o 121 (10 1y 28 (oot S . 385N ml Rkl P i £ 10

N -(a- (NHydu(tiiyqum%p 635K sd@%lﬂéw ,-721@?Q-Orﬁa&ihm%ﬂlmi’h%a%ucc. nyl (-
S-tert-leuci @, mBB#Wﬁiml-ﬂen)\lﬂlm (PHes)ar 68-7{830(H, m), 9.10 (1H, s), 10.9 (1H, s).

' - [ 3S- (2- Acet oxyet hoxy) - 4- (N- hydr oxyami no) - 2R- ( 2napht hyl net hyl ) succinyl ]-S
-tent-1euci ne nethyl am de by cl eavage of the acetate with |ithium
hydroxi de. M5 ES -ve Ivt-H =458 | 0 M5 ES +ve MtH = 460 ' 1 H NWR

( DVBO- d6}3 oEsia"(rdﬂz s), 2.12 (3H, d, J = 4.5 Hz), 2.?4 (IH, dd, J = 4.0) |
3.5 Hz), 2. N'44(N- Hbv‘leramino:)-IRGZ&apht}e'lmeth-yj)-Z}S-:ethiazlol-Q-( 1H m, 3.29
i.43 (4H, n')wlm&@noﬁ%)sulﬂ)mdl] -Sltert-Rulind@mide 4.05 ( 1 H d, J = 9.5 Hz), 4.5 |
(I H, broad’s, exchanges with D~ O, 7. 9 | H, n),?.2~(| H dd, J =
1.5 8.5 Hz), 7.43 (2 H m) ?2.57 { 1 H , 7.62 ( 1 H d) J=09.5
Hz), 7.74 (1 H d, J =8.5 Hz)) 7.78 ( g, J =7.5 H), 7.83 (1 H d,
J=7.5H), 9.07 ( 1 H s), 10.96 H_froad s). Exanple 47
1~"-[ 4- (N- Hydr oxyani no) - 2R- ( ?- napﬁ‘i”hymeuhyu 3% (2-N 20

e

succi ni m dyl et hoxy) succi nyl ] -5-tent -/Iﬁaum ne”?ret hylamde | o ~ o H HON
N~NIiMe HOJ(O

N

3
Prepared analogously to Example 1a) + b) + ¢) from N-[4-t-Butoxy-3S-

20 (hydroxy)-2R-(2-naphthylmethyl)succinyl}-S-tert-leucinamide by alkylation with
2-bromomethylthiazole instead of allyl bromide.
MS (ES +ve) M+H = 499, MS (ES -ve) M-H = 497
TH NMR (DMSO-dg): 0.80 (SH, s), 2.65-2.70 (1H, m), 2.88-2.97 (1H, m), 3.30-
3.50 (1H. m), 4.05 (1H, d, J = 9.6 Hz), 4.10 (1H, d, J = 9.3 Hz), 4.65 (IH. d, I =1
2.9 Hz), 4.75 (1H, d, ] = 12.94 Hz), 6.70 (1H, s5), 6.95 (1H, s), 7.25 (1H, d, ] = 8.6
Hz), 7.40-7.50 (2H.m), 7.60 (1H, s) 7.70-7.80 (4H, m), 7.80-7.88 (2H, m), 9.20
(1H, s), 11.05 (1H, s).

t9
h



0 58 20 Novenber 2002 a)

N - (4-t-Butoxy-ZR-(2-napht hyl met hyl )-3S-(2-N-succi ni m dyl et hoxy) succinyl]-S
"-tert-leucine nmethylamde OH O ~O-~N~-NHVe 0 ~0 "0 ~~J 0 5 A m xture of

| ~T" - [ 4-t - But oxy- 3S- (2- hydr oxyet hoxy)3 2R- ( 2- napht hyl rrez(a)qo)v%mrnyd)d)zs-tent
_-leucine nethylam de (320ng) 0. 64t nnol tri phenyl phosphi ne (336ny,

| .28mmol )) DEAD (0.202nl, 1.28mmopl) and succinimde ( 127ngy, 1.28mmol), in
THF (4m) waExample@dd at room tenperature overnight. The sol vents were
evapor at ed arnt-[38¢(Oyehdxecaeidnglxeydi(Nenajrbedminop2R-@a gel 10 (el ution
-Wi th et hyl a%ﬁ:ﬂ?ﬁlf?ﬁﬁﬁ‘?}’shcctvangSVt‘%rttlQEcxhhH:& conmpound contam nated with a
smal | amount of tr’i phenyl phosphi ne oxi de which was renoved at the next
stage M5 ES +ve MtH = (B2, MtNa = 604. . b)

-[4- (N- Hydr oxyami no) - 2R- ( 2- napht hyl et |
sucm ni m dyl et hoxy) succi nyl ]-S-tent -| eu
OCIeavage of the t-butyl ester from

-[ 4-t - But oxy- 2R- ( 2- napht hyl net kg
N—succi ni m dyl et hoxy) - succi nyl ] - S- te&
fol |l owed by chromat ography (to renoveg
conversion of the carboxylic acid t he hydroxarnic acid using standard
condl ti onﬁlagave the title conmpound.~\M8 ES -ve MH = B9 ?5 M5 ES ~ve |vl+H

@3 IH NVR ( DVSO- d6) : 08~(9H s), 2.06 (3H, d, J 4~Hz))

2 69 Lt dy0dx 3 Bl Bkbolhs 0 ) = 11,0
'1 I;z %léizreﬁy) 7l§%(§qn§@tl?ﬁmct )Su n‘f ?tied‘gl]e cxpax%é d%\éF}V ac?ﬁﬁl H, (dfj HJ
1.

qh

5 8.5 Hz:yclohewl ghioxmde wteacrogaﬂkxlatloq_pmgyllvl7brgm; q(seqewgmplq;éw
Novermher MSZES +eiM+ =31 9.5 Hz), 7.73 (| H d. J = 8 ,778(
H H;S)d E)J(a- ﬁ}?Ngliﬁ(DﬂfS@dg) b.88 (oft; )71 T04- 38 (570 m)91.381(g8YsH, m§,)2 240.97 (1

135 (2D rSHhg) HENGE, 1461 £y LKA, BByt molfh BrER2AKI Hymiket hyi ) suce
i nyI ]-S-tent-4. GQJQHJG he@ﬁyi)amdell-},ld I =010-Ho), BI76QL H, s), NONKNE, s}y \28 10
Prepared fromy ~dy E7417 &9, 81 s) 7.74 ()1H d, ] =9 Hz), 7.82 (3H, m), 9.07
S-(7?- hydroxyei:H %?y éu(l_? Sapht rret hyl) succi nyI] 'S-tent-1elci ne
nmet hyl ami‘d ahal ogous f4shi on to Exanple 4''. M5 ES -ve MH = 485 M5 ES
+ve MtH = 487

Ieupgne rrethyl am de with TFA,
tri phenyl phosphi ne oxi de) and

d,
20
I

Example 26
N’-[3S-(t-Butylearbonyloxy)-4-(N-hydroxyamino)-2R-(2-
20 naphthylmethyl)succinyl]-S-tert-leucinamide

Prepared analogously to Example 1a) + b) + ¢) from N-{4-t-Butoxy-3S-
(hydroxy)-2R-(2-naphthylmethyl)succinyl]-S-tert-leucinamide by acylation with
pivaloyl chloride instead of alkylation with ally! bromide (see example 27).

MS (ES +ve) M+H = 486

IH NMR (DMSO-dg): 0.87 (9H, s), 1.11 (9H, s), 2.84 (1H, dd. J = 5,14 Hz), 2.93

(1H, dd. J = 9,14 Hz), 4.03 (1H, d. J = 9 Hz), 4.95 (1H, d, 9 Hz), 6.73 (1H, s),
30 6.99(1H,s), 7.31 (1H,d, ] =8 Hz), 7.44 (2H, m), 7.64 (1H, s), 7.75 (1H,d,] =9
Hz), 7.81 (3H, m), .05 (1H, 5), 11.00 (1H, s).

t9
s



H NVR (DMSO-d6}: 0.84 (9H, s), 2.10 (3 H, d, J =4.~ Hz), 2.14 (6H, s),
.3~ 1~ (2H m, 2.74 (1H, dd, J = 4.0, 13.~ Hz), 2.86 (IH dd, J =10.5,
3.5 Hz)) 3.22 (I H m, 3 .30-3.50 (2H m partially obscured) 3.80 (1
d, J’=9.0 Hz}, 4.04 (| H d, J 389.~ H), 7.i2 (20)Nayembep2qQ0Zy) dd,
= 1.0, 8~ Hz), 7.44 (2H m, 7.~6 ( 1 H d, J =9.5 Hz), 7.58 (| H s),
.74 ( 1H d J =85H), 778 (| H d. J=7.~Hz), 7.84 ( 1 H d, J =
.5 Hz), % 11.08 ( 1 H, broad s). 20 Exanple 49
[ 3S- (2- Ac %W%lf-‘ﬁaxy} 4- (N- hydr oxvani no) - 2R- ( 2- napht hy
met hyl ) succiNyl3S-i@nzeyloxy-¢«(N-hedroxpaminn) 2R -3 -nRpb o mdtfylsoecinyl]-S-
-[4t but ox¥rtIeutidamydt oxyet hoxy) - 2R- (2- napht hyl net hyl ) succi nyl ] -S-tent-|
uci ne ethylam de in an anai o~ous fashion to Exanple 40. M5 ES -ve |I~t-H =
| 4

HfmZ;ZNNDIHﬂ_

M5 ES + 516, I\/Hr = N 0.66 (3H, t, 3
7.0Hz), S0. %&Wgﬁzoy‘fxwk 'HOX};)%- -sw*zthygﬁeéw m%%!l Srtgri-y
obscured), 2.leucipamid§ m), 3 .28 ( 1 H m partially obscured)) 60 20
Novenmber 2002 3.47 ( 1 H, n).3.60(1HrT) 3.85 (1H d J =29 =~ Hz),
4.01-4.04 (3 H mM, 7.21 (1 H mM, 7.25 ] dd.1= 1.5, 8.5 Hz), 7.43
(2Hn'}7~7(1Hs} 763(1H,d, ~Hz) 7.72 (1 H d. J = 8.

Hz). 7. 75-7.8 5 (2 H, ,914(bH 0.93 (I H s). 5 Exanple 50
N - (4- (N-Hydroxyam no) - 3S-{ 2- hydrjx s ?-napht hyl net hyl ) succi nyl j -
S-tert-leucine ethylamde | ~1Ir o> ci Et HJO O H JrO Prepared
via cleavage of the acetate fromN *&é‘s (%/abet oxyet hoxy)-4-(N 10
hydr o. cyam no) - 2R- ( 2- napht <' ~yl net hyPy succi nyl]-S-tert-teuci ne ethyl am de
with lithiumhydroxide M5 ES -ve MH = 472 M5 ES +ve |Vf+H = 47-1 ~H NWR

(D VI SO q'@) T o dolarddh ofN-[J-t-Buto: ﬂﬁvdr@v@ﬁR(-@L‘hap%lhvl%eﬁt)gucz:@l)(l B m, 1~
2,90 (1P g dlotad ol Mo s el B Bl 9 = 05

45 8 5 SHRENSipnAn mu(erzil qq 0,09 8 7gmpi)tfyllqw5¢eq‘tqq .aé))se9 tpylbcnzmgl H dd,
J=9. ~HzhjorideZ 01087 mu:egnsmpn The mixtune was, stijred fgr Ghi-et)rpom.18®p( 1 H,

= 7.5 Hahd tferbutedlintd, 0.5 M HLD a8 estrabrdd (2%) wiR(EBeanThe edracts were

e S- ( 25Dl Ripdshyd aith MNEHBOX $dimd waldr HH@BHM%H&HQM«SZ&)@B&%D&B&MEM aiyl) succ

S-tent eucm et hy] am de dfr
2 [=~-t - but éjsz?ﬂgén ﬁl %@?ﬂ@qn%{s i)ﬁ{qﬁ*wwéwg}qt}@a%a aphjtes tert -
| euci ne et hy Icwﬁtdbnwpldnabg’zd&%%v ashi on to Exanpl e 42. M5 ES -ve MH = 499
ES +ve N +H MBS EES +MeNMRH BVBO, @eNa)=7359(3H, t, J= 7.0 Hz), O. 85 (9H s),

2.23 (6H, ) 1IPNAR IOMSRH ﬁbs@%bﬁ' 2' h %o Qbﬁcwg@baﬁ ? 561 . 2.87

(1 H) dq - 49( 1
Hom. 08 tsli{ %9’")%%%95)(; ) ’67- 7763{21? ir? 778&7 S(JH m) %'(QK{-F er 2002

=8 Hz), 8.06 (1H.d. J=8 Hz).

E
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b) N’-{3S-Benzoyloxy-4-(N-hydroxyamino)-2R-(2-naphthylmethyl)succinyl]-
S-tert-leucinamide

19
LV}

Prepared from N-[3S-Benzoyloxy-4-t-butoxy-2R-(2-naphthylmethyl)succinyl]-S-
30 tert-leucinamide analogously to example 1 b) + c).

MS (ES -ve) M-H = 504, MS (ES +ve) M+H = 506, M + Na = 528

1H NMR (DMSO-dg): 0.73 (9H, s), 2.73-2.89 (1H, m), 3.00-3.10 (1H, m), 3.58-

3.67(1H, m), 4.10 (1H, d,J =9 Hz), 5.21 (1H, d, J = 10 Hz), 6.73 (1H, brs). 7.10



9.5 Hz)) 7.26 (1H, dd, J = 1.0. 8.5 Hz). 7.30 (IH s), 7.44 (2H m), 7.56
2H, m), 7.72 (| H d, T=8.5Hz), 7.77 (1 H d, 3 =7. ~ Hz), 7.80 ( |

(

H m, 908 ( 1 H s), I 1. 1 0 ( 1 H br s). Exanple ~2

N - (=1- (N- hydr oxyam no) - 3S- (?- (1-i m dgzol yl ) et hoxy) - 2R MNaaphbéryRoeehyl ) su
.ccinyl]-S-tent-leucine ethylamde O'[~~] I/l HO-~ 1 N-NHEt 'O O 10 a)

N -(4-t-Butoxy-3S-(Z-(l-imdazolyl)ethoxy}-2R-(2-napht hyl net hyl)succinyl]-S
-tent-leucine ethylamde . Et | S A solution of the nesylate (456n2,

0. 770nmmol ) prepared from

N - E4-t - but oxy3S- (2- hydr oxyet hoxy) - 2R- ( 2- napht hyl net hyl ) succi nyl J-S-tent-le
uci ne et hyl am de (anal ogously to Exanple 42) and i m dazol e (115rrg

1.69mmol ) i n at..10Q Th
evaporated a ? ﬁlé@t%r} ?I%E[gbd Magr({)[gﬂ‘&? e{]éb ”@n Q:Tél{ed The
product was exd.réd Ol mit 8 1a{Hyis).2d . Rcdthsk and the extracts were washed
with brine and then dried (Na2S04) and evaporated. Chromatography on silica
gel (elution w th dichloronethane/ net hanol) gave the title conpound as a
white foam(4ﬁl ES +ve MtH = 565 IH NVR (Dl ~i SOdb) 0. 80 (3H t. J =
Hz) , I.37,(‘¥4H s), 2.702 5 2.85 H) | H) dd,
9.5 | 3 FG (—7&% E thoyy-4-(N-hydregyamine)72R- (l--qmmhljnyl@eml)éuicwll% 3.80 (
d, J = Ttebt- }dn):x,nezinﬁhyldﬁn&e(s H m including d at 4. 1 2, J = 9.5 Hz).
(1H s), 7223 (1 H m, 7.26 ( 1 H s), 7.40-7.48 (3 H, n)) 7 .62 (
m, 7.70 ( 1 H s), 7.74-7.85 (4H m. 62 20 Novenber 2002 b)
- (N- Hydr oxyam no) - 3S- (2- (1-i m dazol yl,) et hoxy) - 2R—(2napht hyI met hyl ) succ
-S-tent-leucine ethylamde | o ~ | HI N~NHEt 'O 0 "J s Renoval
he t-butyl ester fromN -[4-t-Butoxy -( 1
-imdazol yl ) et hoxv) 2R- (2- napht hyl met Ryl ] - swccjnyl ] -S-tert-1eucine.ethylamd
e wwth TF A) conversion of the TFWN ahy T euHCI salt and coupling with
O benzyl hydr oxyl am ne and renoval [,tfh zyl group by hvdrogenol ysis
gave the ltdtle conpound. 10 MS ES-ve M H 2?7 M5 ES +ve MrH = 24) ~H NWR

(DMSO-do) = 0. B%ofuididn of N’ -IaS—(E?th@*{ﬂZ-) INQVS%X@Q-PR-@MUIQOI irﬂetﬁ&)iu@ﬂnym 2.84

' TOT Il O

A-
-

o T ZrRO—TGWLN

-+ >
<
- —

1 H dd, J 3. ~ ~
P Jrg%cmﬁn hinffihigeh ?ix?ocg)o;'l HpbarfdahdiBto %‘8 % gbs T,
87 (I H syromy:(guinolingyprpieni gc‘d Y& P-Zgmms]) in Y¢f° 7.5~ (
H s), 7. 62w@sgeq.qed§;)quem1a’pl1 ithy HOATH0.1j g-0.84 mmp}) apd FBC (016 b84

H, ,3=81,J~Hzﬂrm70173(xdi medpnmanszalslxamadaoobmem;aeﬁnn-uf@royhl ~( 1 H s),

d
93 ( Bl droAY1amiAd By dochforide (0.09g, 1.26 mmol) and N-methvlmo holine (0.18
-~ ( N- Hydr olcgfﬁ;
e

-tert-| eucf“ne ”{:_g}wgé tﬁﬁdﬁ%&@%ﬁ%%f& é &x-r@@ng:}?t“ B@HPY' ) succi nyl

N - (4-t- But ox§F“§’§”{“¥l % V&“W“W'G “?1 ’BHF Wﬁdé‘ﬁc‘:”@?n IJ Stert-le

uci ne et hyl anpafgtioned between ethyl acetate and water. The phases were separated and the

20  organic phase was washed with further water and satd. sodium bicarbonate
solution and dried with brine and over magnesium sulfate. The organic phase was
then evaporated and dried in the drying pistol at S0°C for 3 hours to afford the
title compound as a white solid (0.01g, 3%).
MS (ES +ve) M+H =445
1H NMR (DMSO-dg): 0.82 (9H, 5), 1.04 (3H, t, J = 6.9Hz), 2.06 (3H. d, ] = 4.5),
2.72 (1H, m), 2.75 (1H, m), 3.26 (1H. m), 3.31 (1H, m), 3.44 (1H, m), 3.80 (1H,
d,J=9.7Hz).4.05(1H,d, ) =9.6 Hz), 7.22 (1H, q. J = 5.6 Hz), 7.53 (1H.t.J =
6.0 Hz), 7.66 (1H, d, ] = 6.6 Hz), 7.70 (1H.t,J = 7.3 Hz), 7.84 (1H,d, J = 6.7
Hz), 7.94 (1H, d, 7.9 Hz), 7.97 (1H. s), 8.60 (1H, d, H=2 Hz), 9.11 (1H, s), 10.96
30 (1H,5s).
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|l o Ho O NWNHEt 'O O J(O To a sol ution of

' -[ 4-t-But oxy-3S- (?- hydroxvet hoxy) - ?R- ( 2- napht hyl net hyl ) succinyl]-S-tert-|
“eucine ethylan de(617ng, 1.? mmol) and proton sponge {~ l4ng, 2.4 mmol) in
di chl oronet hane ( 10nl) was added trgget hyl oxoni um t etaCaNovend=sr20@2 (3 a ~
.y, 2.4tnnol). :after stirring ac roomtenperature for 3 hrs. | O further
quantities of proton sponge ( | 30np) and trinethyl oxoni um

tetrafl uoroborate (90rrg) were added and the m xture was stirred for a
further 2 hrsgs, EtPR acetate and ZN HC were added and the product was
extracted i nE& Pdacetate. The extracts were washed with sodi um

bi car bonat e dt{d+(NeHydmkxyamine)-Intheathevy -3R-Ean{phthyie@thy)suedinglfeent r at ed.
The product ya$-léucin€heti@imieaphed on silica gel (elution with ethyl

‘acet at el hexane) to give the product as a white foam (88%yield). M5 ES +ve
MtH = 529. MtNa = | tH NVR (DMBO-d6): 0.77 (3H, t, 3 = 7.2 Hz), 0.86 (9H)
s). 1.44 (9H, s), 2.722.81 (3 H m, 2. H dd, J = 10.0) 14.0 Hz), 3
2?2 (I H - m) 3.24 (3 H s). 3.4l 2,0 /™ 3Hn)360(1H,n),3
.86(1H,d)J:8.0Hz),4.09H()W\6/U\ 9. ~ Hz), 7.2 9 ( 1 H dd,
J 8 .5 10.0 Hz), 7.40-7.5 5 ('3~ 1Hs)770(1Hd)J:
9.5 Hz), 7.75 (IH, d, J = 8.5 Hz), 7.%7-9. (2H)

N -(4- (N-IHydroxyam no) - 3S- (' Z- et hoxyet hory) - 2R- ( 2- napht hyt met hyf) succi nyl J
-S-tent-leucine ethylamde Or N O HO~~~II N\NHEt 'O O J(O The t-butyl
ester from NPrepared Baitogeysig 8 ¢xampie hpx)yebhtwfor? R-¢-»B3goxy-3S-(hydroxy)-

napht hyl met hzk)@umphwudaetsvmﬁmtmbqLsztelatelee&hyh&m»d@nme%vraﬂ-fm@d wiilt h TFA and

, nN‘?.kY rlh;g@drd o%gﬁgl bromé e resulting carboxylic acid was
converte S)agg% 3(5: as ove to gi ve the title conmpound. MS ES
-ve MHH TV 488, MiNa = 5105 *H NVR DIVBOd . 0.67 (3H,

t, J =7. 5 }INMIQGDM@IQ dg)) 0.82 (88, 9, BIO (I d.rh= ﬁarHZI)al Zj/(ldb:dd 'd), 2. 84

(1H m, "s. 2Qq4 Hz%lt(lﬁ & 137 ({35 711'1=k dM= 3 .
e (szz{% A LT &

s}, 10.90 (1R )56 (14, ﬁxaﬁbl L:H,th-— 10 Hz), 7%0 (JH m) 909 (1 10 94(1H s)

- [ 3St&Et hoxy- 4- { N- hydr oxyam noj - 2R- ( 2- benzot hi ophenyl net hyl ) succi nyl ~S-
ort-leucine nethylamde HO O/ .N'" .1 HH/ 0~ NOQ, /NH 15 Prepared

anal ogously ﬁ %e 1) a) + b) +c) from N-SS- Hydroxy 2R- 4mret hoxy-
(2-benzothio uccin S-te ne nmet hyl am de b | kyl ati on
with i ododet 3 Bﬁ&amam%#@rwﬁw yusuepayh3Rspropano °29?Jcr 1H NMR
(DVBO-d6) : OSger{-Bucing)methybunidegH, t, J = 6.9 Hz), 2.23 (3H, d, J =4.5
Hz), 2.740(1H, td, J = 1.8 Hz, 15.6 Hz), 2.99(1 H t, J =15.6 Hz), 3.21
rr),3.43(1H, rr),3.74(1H, d, J 3.5 Hz), 4.14 ( 1 H d, J =
Hz), 7.07. ( 1 H s), 7.28 (2H m, 1H q, J =46 Hz), 7.65 (
, d, J =7.3 Hz}, 7.82 (2H, m, s), 10.90 (1H, s). Exanple

(2H
9.5
1H
5 N
- [ 4- (N- Hydr oxyam no) - 3S- cycl oh@”ﬁl 0Xy- | ﬁnapht hyl met hyl ) succi nyl ] S-t ex
-I euci ne nmet hyl anide 30 0 j’

Prepared analogously to example 27 from N-4-t-Butoxy-3S-(hydroxy)-2R-(2-
naphthyimethyl)succinyl]-S-tert-leucine methylamide by acylation with
propanoyl chloride instead of benzoyl chloride.

MS (APCl+ve) M+Na = 494

1H NMR (DMSO0-dg): 0.82 (9H, s), 0.99 (3H, t,J = 7.5 Hz), 2.07 (3H, d, I = 4.5

Hz), 2.22 (2H, m), 2.78 (1H. dd. J = 4, 13.5 Hz), 2.88 (1H. dd, ] = 11, 14 Hz),

3.42 (1H. m), 4.03 (1H.d.J =9 Hz),4.96 (1H,d. J = 10 Hz), 7.16 (1H, q, ] = 4.5

Hz). 7.25 (1H. m), 7.44 (2H, m), 7.57 (1H, s), 7.80 (4H. m), 9.09 (1H, 5), 11.07
30 (1H, ).
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HOHN ~~N~H ~O 'O 65 20 Novenber 2002 Prepared anal ogously to Exanple 1
) a) + b) +c) from

"N -4-t-But oxv- 3S( hydr oxy) - 2R- ( 2- napht hyl net hyl )succinyl]-S-tent-|eucine
met hyl ami de by al kyl ation with cycl ohgxenyl brom de (i ggt,@@@e,ggealzloﬂz
bromde), followed by hydrogenation. M5 (ES +ve} MtH = 498 1 H N

(DVSO-db) 0.8-i (9H, s), 1. I O (5 H mM. 1.4~ ( 1 H m) | .64(2 H m.
1.7(1 H m,_1.84(1H mMm. 201 (3 H d J=4.~Hz). 267 ( 1 H J =
4, 1| 3.5 Hz), Epample3ly 1 "qd, 3 = 13.0, | 1 HzZ). 3.19 (?H, m), 3.97 (2H
m, 6. 9 I ( 1NH[3S:1(E01o:cv)44-5N+hv)d)-o§3:@8in©)-2RH;-m§ghtﬁyunet(x)zl)ﬁucnjn,ﬂ]?S-te?t-( 1 H,
d, J =9 Hz),jehcin? ethvlamiides) . 7.79 (3 H m, 10 9.07(1H s)) 10.87(1H s).
Exanpl e 56 N -(4- (N Hydro~cyam no) - 3S- (2- hydr oxy- ?- phenyl et hoxy) 2R-(2 1 ~
napht hyl net hyl ) saccinyl]-S-tert-1eucine nethylamde O H~ NY "Ni H Prepared
anal ogously to Exanple I') al + b) +c) fro

N- 4-t - But oKy- 3S( hydr oxy) - 2R- ( 2- napht hyl )succi nyl]-S-tent-1euci ne

nmet hyl am de by 20 al kyl ation with phenac rom de instead of allyl brom de
and reduction vvlthtrlethyIS|(an% an TAH (ES +ve) MrH = @36 1H NWR
(DVBO-d6) 0.88 (9H, s), 2.19 (3H, q_«f & 2.82 (2H, m), 3?3 ( 1 H,
m) 3 .40 (2H, d). 3 .89 (I H d. J 90 4.09 (I H d, J =9 Hz), 4.70

(1 H m,s25 .32(1H, br.s), 7.28 (7H ), 7.43 (2H, n), 7.~4 (1H s), 7.66
(1K d), 778 (31 m, 9.11 ( 1 H s) 10.86( 1 H, s). 66 20 November

2002 Exanpl e -
S[a-(1Y- Hyd?% m% analo ° V Eg‘r%‘o" Lo I‘4 f g‘l’%’ 3% *#Ydm“jzfd (2napht ny!
rret hyl ) succi njaght % ‘P%‘EY FUSEER F‘&Fric@‘é agu Féﬁf&“ﬂnlw ogpsghage °
Prepar ed anal geaddialivd bomidp) themgba\)age obyheter}-birydester and hydroxamic acid

N- 4-t - But gxy- foohbyst. oxy} - 2R- (2- napht hyl nmet hyl ) succi nyl j-S-tert-ieuci ne

nmet hvl am de by ali:yl ati on with N (2-Bronpacetyl)norpholinam de instead of

allyl brom de +vﬁg MtH = @3 1H NWVR (DVMBSO-d6) 0.80 (9H, s), 2.11
(3H, d, J = 4 &éé 4,14 Hz), 2.87 (i H dd, J =
11,14, Hz), 3!HNM (@M%@He)rM/@ u - 7.0H{z)0.84 (2Hos)n 5 (3HOB{ FIT,QI=12. -
Hz) , 4. 03(1 H, ng)-gasﬁzl 4n)13(6|-gim 3171723-5 1749 ()1.12)3; 330 @np HZ), 7. 26
m 4 |~ )| S
(108 (11 & b bysieal s ﬁ,gcn 5% ose?w% 5930 9.
R- ( ?- napht hy| H&k HyPy %ﬂ%&fﬁ Jsﬁ cm)né@ (& aJque MS (ES
+ve) Ivt+H = 88H2), }nma((masm)mws Q.II'QES)(KOI-EPat()lHJs): 7 Hz), 1. 13 (1 H m,
1,30 (4H, r’r))t59(1|—|)r’r) 1.84 (3 h, d, J = 4.5 Hz). 2.08 (8H m,
2.6~ (1 H dd). 2.81 (.1 H dd), 3.16 (I HH m, 3.30 ( 1 H m partially
obscuredb WEter 4~ (1 H m) 3.78 ( 1H d, J:9.~Hz}, 4.00 ( 1 H,
m, ~. 29 (1 H m.7.4 ~( 35 4(1H,s),7.8~
(3 H, n) 7. 99f -((4- ﬂlydj)owxgmm){l&mnamths)met!nxl) 1 H br.s). 30

methylpropoxy)succinyl}-S-tert-leucine methvlamxde

25
Prepared analogously to example 1) from N-[4-t-Butoxy-3S-(hydroxy)-2R-(2-
naphthyimethyl)succinyl]-S-tert-leucine methylamide by alkylation with
methallyl bromide, hydrogenation, tert butyl ester cleavage and hydroxamic acid
formation.

30

MS (ES -ve) M-H =470



67 20 Novenber 2002 Exanpl e 59

N -[4- (]~ Hydroxyam no) - 3S- propoxy- 2R- ( 2- napht hyl met hyl ) succi nyl ] - S(N, N-di m

ethyl-[3,[i-dinethyl-lysine) ethylamde M5 (ES +ve) MtH = 543 1 H NWMR

(DVMBO-db) 0.66 (3H, t, 3 =7 Hz), 0.8p(9H m, 1.1 ~Q@I1Qo\mmbbgaﬁ)o(22H

M, 1.47 (2H m, 2.07 (8H m, 2.63 (2H m, 2.84 (1H, dd) J ,

Hz), 10 3. | 6-3.40 (m obscured by water), 3.76 ( 1 H d. J = 9 5 Hz),

4.08 (I H d. J =9. Hz), 7.26 (2H m, 7.43 (2H m, 7.52 (1H, d. J :9~
I

_szé;mrfgo(?*fﬂ RMR (DER3-35): 0%5-0.83 1. 0.8 Bh, 9 1. 2N md e Vo, S

- [ 4- (hi - Hydr-o&§did)nDF5 SB[ &t ( 4 et 15yd Hp), pRatHndd,- ) ) 1.0; IxH Hay, oy J - ~R( 2-

napht hyl met h)( y);sala:(a 51>9|d H§) t*elht(1HeH&IJrh87 e DHANS d@(?ﬁ Y, 80 @, anpkogousl y
‘to Exanpl e 1

N-4-t - But oxy &_6 f‘c_ ( -na )nél?g(}rléltﬁ%é 79& ébtéﬁHF)eum ne

met hyl ani de” Gyl ¥ oA (hile fr J W 15)s-1 Ry{ i8peFaki nani de

i nst ead of aI7IW -7.86 G&Hdm), 2 (B, (SES0-884) HMIH = 556 1 H NIVR (DVMSO-db) 0.81
(9H, s)) 2.11 (3H) d, J = 4.5 Hz), 2.17 (3H, s), 2.182.3 ~ (4H, m), 2.72 {
1H dd, J = 4,14 Hz), 2.88 (| H dd, J =11 , 1 4 Hz), 3?27-3.52(m
partially obﬁ:@mdeléi' water), 3.9 1 (I H d. J =9.0Hz)) 3.96 ( 1 H d. J
= 12. 5 Hz) . AN'O@-(N-Hydyroxhanding)-QR52HmphtHyl 2 tylL38ipropoxystcdiryl=SkHz) , 7. 16 (

1R *P(i- 4e.5 lkkémeéﬁwfmﬁﬁie( I H m, 7.44 (?H m, 7.58 ( 1 H s)) 7.65
(1H,d 7.70-7.86 (3H, m, 9. I 2 (1 H s), I I .09 (1 H
s) 68 20 Novenber 2002 Exanple 61

-[ 4- (N- Hydr oxyam no) - 3S- et hoxy- 2R- ( 2- y| net hyl ) succinyl]-S-tertl euci
net-butylarrideSllI~II N) Il HOHN ~ ~OO,.~. Frepar ed

anal ogously to Exanple 1) a) + b) +q) rom

N- 4-t - But oxy- 3S( hydr oxy) - 2R- ( 2- maprt hy ‘h’VtP)*§D’E:CI nyl]-S-tert-1leucine t
butyl am de by 10 al kylation with i(l)j,aﬁ I;uq\ instead of allyl brom de. M
(ES +ve) I\/HH—4861HNI\/R(DI\/SOd6 0.84'(9 s), 092(9H s), 1.05 (3H,

t, 3 =7 Hz), 5Hz)285(1H, J—13115Hz)
3.19 (1H, Niﬁ%‘%mw"’ﬁ’a @b%%ﬂbﬂw&nﬁpyvmse?fypowsumnxﬂ §-tﬂt g¥Fine3. 75 (1 H,
d, J =10 Hz)e;hyzua:@@e((o 1719, 0372 inmold (FepeSedHanaloFoBW (o ekamplesl) from N2 5 ( 1 H,
d, J = 815 Hz).t-Butddy-§ hydibxy)2R-E2-haphtifimethyDsizccthy?]-$tei-leudine® ( | H, s),
(7' ZlH( 1H H§ nﬁ%b@ag@\)langn with '}"ilermufe ﬁy@rogexﬂ%l)on t%er}‘glezgva%e Be) . 10.92
N -[ 4- (N Hydrr'gk é{ﬁ‘l ST~ é"g‘s(ﬁela A5 R7Ay mrrae SR NE197% tertl eu
Ci n[e buwl anngb. hydrowlammf gﬂ:‘r}g AEDO?&)EI 12 rnrmall)%}aiP : i

methylmorpholine (0.123 mL. 1.12 mmol), in DMF (4.3 mL), in the standard
20 manner. Normal work-up procedure gave the product as a white solid, 0.1 g,
(57%).
MS (ES +ve) M+H = 472, M+Na =494,
IH NMR (DMSO-dg): 0.66 (3H, t, J = 7 Hz), 0.82 (3H, 1, J = 7.5Hz), 0.84 (9H,
s), 1.45 (2H, sextet, J = 7Hz), 2.53 (1H, m), 2.65 (2H, m), 2.84 (1H, m), 3.20 (2H,
m) ca. 3.30 (1H, m, partially obs.), 3.77 (1H, d, J = 9.5 Hz), 4.05 (1H,d, J=9.5
Hz), 7.21 (1H, br. t, J = 4Hz), 7.25 (1H, dd. J = 8.5, 1.5 Hz), 7.43 (2H,m), 7.56
(1H,d.J=8.5Hz), 7.57 (1H, s), 7.72 (I1H, d. ] = 8.5 Hz), 7.75-7.83 (2H, m), 9.10
(1H, s), 10.89 (1H, br. s).

=
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30 Example 34
N’-[3S-tert-Butoxy-4-(N-hydroxyamino)-2R-(2-naphthylmethyl)succinyl]-S-
tert-leucine methylamide

a) N’-[4-(N-Benzyloxyamino)-3S-hydroxy-2R-(2-naphthylmethyl)succinyl]-S-
tert-leucine methylamide

(V%]
wh



,J~~ .N U~.. HOHN~ ~y w. | ~ 0 1A i~~. 25 Prepared anal ogously to
Exanple 1 ) a) + b) +c) from N-4-t-Butoxy-3

“S( hydr oxy) - 2R- ( 2- napht hyl met hyl ) succinyl]-S-tert-leucine t butyl am de by
alkylation with allyl brom de. M5 (Egtitve) MtH = 498 120 NdepihdsR2062 0. 82
(9H, s), 0.92 (9H, s), 2.63 (1H, dd), 2.86 (1H, dd), 30 3.24 ( 1 H m,

3.79 (1 H dd), 3.82 ( 1 H d, J =10 Hz), 3.94 ( 1 H dd), 4.07 ( | H d,
obscured), 5.10 ( 1 H, dd), 5.22 ( 1 H, dd 1.5,17.5 Hz), 5.77 ( 1 H,
M, 7.07 ( 1 H _ 69 20 Novenber 2002 s), (1 H dd), 7.41 (2H m,
7.~4 (2H, M), 7.71 (| H d, J = 8.5 tz) (2 H dd, J = 8.5 Hz), 9.10

(1H s), 10 93 (1H, s). Exarrple 63 5
-[4-(Ir'-Hydroxyam no) - 3S- pr op&%S*N2RY ( 2§ 'hyl met hyI )sucm nyI )-Stert-le

'UClnetbutyIamdel)L:.|)o:-o|P”|—f€]—4Nﬁ\ ~ ~ I .~/ 00

~~... 10 Prepared anal ogously to Exanple 1) a) + b) +c) from

N-4-t - But oxy- 3S(hydr oxy) - 2R- (2- napht hyl rnet hy| ) succi né] S-tert-leucine t

but yl ani de b\ dPRyRENYEFFxH (3 -periphdpanzl sursinyildSoert-taubipe mntiamide MS (ES

+ve) MrH = 5Q05%, E{'ISlhRanNBDMBP:QnBQ waskteated WittFHOBT (Hz))5,¢,0.84 (9H, s),

0.97 {9H, 3S) mn’ko %@ECQ?&L@ ﬁ18m§§) (Aféerk%m%théméréfoit?oo mpnf®), 2.85 (
1 H dd, water), 3

1 H, dbe’jzy %’il “’%5%7 Ll“ﬁsaﬁgiled( Theat pﬁ“ﬁ“é‘“"dga‘é%‘“? 1 H d,

(5 Hz), 7.temp- fgr cftjae f s menggmov;edﬁg »@ctio Ho the regldue &35 Hz), 7.78
4

N
Ioo

d, 8 5 lgyed Téafd@O(*mln gyd theqnigRirq whk exyacte(( 2K avithl kOdws. The
- (N wdrcam&safeumiraasuafd wa&uaRNaz-may bélny wabdriayd bane ciriag! ] - S-tertleu

ben M5 (ES +ve) MtH =
iﬁfm ?%8%%5‘%”%“(‘31—# as%“?” g’“@%f”ﬂﬁe Eg)cgl“m“s 5, (13 5 Hz§ 2.82

H dd J cBragnatograghyson alxc-wohex@e/&OAc(OillGO%),gn&ngfi‘aﬁp(oduct—as dd, J =

13 Hz) C’w}ﬁfbfbmﬁ t975¢.(39%). 10 Hz), 3 .93 ( 1 H dd, J = 5,13 Hz), 4.18

H d, J EB)+-we)4M4~2-I@-' 30d1MEhia 4 34312 Hz), 4.59 70 20 Novenber 2002

H d, J ( 10..5 2 d, J = 17
574 ( 1 ‘Vﬁiz OS’r]T(’? g ‘igij dhﬂﬁs"%%k& 7.29 (2H,
7. 421 2H,13%) ,-93( 1ddHJ—sl 5 ?SéézuiamlHdm)Jo%@f’ét Dﬁao (2H,

8. 05 14H,1 dH, doJ 9. :(Hz) HSOS()ZH $003.98 ((H.ad, Hi = 3§ Ha, E&aﬁﬁ% (BH.

[4- (N Hydm)q?eﬁm 038 Q8L mm)o p6k YIRRY,(R76ha g0z et W83 st d, Ayl 7HSt crt - | euc
i ne met hoxyarmidy (18, s).

GOz~
o~

W —

- "’i—‘l—‘_U'IHOOD !

.20 b) N’-[4-(N-Benzyloxyamino)-3S-tert-butoxy-2R-(2-
naphthylmethyl)succinyl]-S-tert-leucine methylamide

N’-[4-(N-Benzyloxyamino)-3S-hydroxy-2R-(2-naphthyimethy!)succinyl]-S-tert-
leucine methylamide (0.69 g, 1.36 mmol) was dissolved in DCM (30 mL) and the

solution cooled in an ice-salt bath. Into the cooled solution was condensed
isobutylene (ca. 30 mL) by means of a cardice-acetone condenser. Conc. H2SO4

[§8)
wn

(12 drops) was added and the mixture was allowed to stir while warming to room
30 temp overnight. The mixture was diluted with 3-4 times its volume of EtOAc and

washed with NaHCOj3, water and brine; dried (MgS0Oy4) and evaporated 10 a2 gum

which was purified by chromatography on silica (hexane/EtOAc; 0-100 %). The

product was obtained as a white foam 0.31 g (41%).
MS (ES +ve) M+H = 562, M+Na = 584,



0~"'~~- 0" HHOHN ~~I ~ (~.N,) .LI ,N.O. I H,.00,. MS (ES +ve) Ml -~
=474 . . 1 HNVR (DMBO-d6) 0.81 (3H, t, J = 7.5 Hz), 0.85 (9H, ~s), 1.44
(2H, m), 2.64 15 ( 1 H dd, J =3 .513 . SHz), 2. 85 ( 1 H dd, J = 13
5,11 Hz), 3 .12 ( 1 H s), 3 .20 (3 M2m, 3 .77 ( 1 KO Novénibd S00E) ,
396 (1 H d J =95 H), 726(1H,d,J=8.5Hz) 7.41 (2H, m), 7.56
(1H,s),772(1HdJ:85Hz 7 3H,rr),909(1H,s) 10. 88

(1H s), 10. 9y (P!IMR(@MSé?E?@ 1:98 (3H,d, I =4.5 H

4- (N- Hydr oxva 0).- 3 Q succm -Stert-| euc
ol e bR A o
.00l 30 M5 ¢ ’+AV e id, £= 591 z), 4.81 (d..J»= D.HZ)and486(d J—_IJJ 71 20
Noverber 200~ H;)(Hbm}«ré%[ﬁnvﬁobu@)le‘*srzfimm 2(1Hyd=J 7 855 He) 7.50.-5447 GH. s)
1.4~ (2H, M), m2 DI3 (GHs),sHT3 GH, 89T £ 815 Hiz). )78 (2H64, [=B Hy). 483 (1B. 44K 1 H,
m, 2.84 ( 1 BHAMLIXIMsL2H m, 3.77 (I H d, J = 9.5 Hz), 4.05 (1H d,
J =9.5 Hz), 7.23 (2H, m), 7.43 (2H, m), 7.58 (2H, m, 7.77 (3H m, 9.10 (
1H s), 1090 ( 1 H 5s). 5 Exanpl e 67

N -[4- (N Hydro na nmet succi.nyl J- R .10
tert-|eucine @KII%W?‘%{% ‘E&g“l’(%?’ I“}’HHF)d%ﬁJl"““l’?’w‘%lm lF"‘P%‘N“R“

~1 ~N_ 10N Stgrtdewn&melth‘im (ES +ve) MtH = 514 1H NWR (DMBSO- d6) O. 33
(9H, s), 0.76 (3H, t, J = 7.5 Hz), 1.37 (2H, n}, 2.12 (6H, s), 2.70 ( 1 H,
dd), 2.77 ( 1 H, dd, J =13 .5,12 Hz), 3.10 (4H m, 3 .51 ( 1 H m,
3.72(1 H, d, J=1 OHz) , 4. 00( 1 H, d, J=9. SHz) , 7. 35 ,J=8.SHz),7.41 (2H, m,. 7.64
(1H d J=95H), 770 ( 1 H s), 7. m, 9.09 ( 1 H s), | 0.92
20 ( 1 H s). Exanple 68
N - (4- (N-Hydroxyam no}- 3S- et hoxy- 2R- thyl)succinyl]-S- (Q25
benzyl) tert-Ieucinol .. (. "My Y N _ 4"\ ol Ol M5 (ES
+ve) MrH = 521 30 1H NMR (DIVISOdG) . (°9H1\s) 0.82 (3H, t), | .42 (2H,
m, 2.63 (2H m, 2.82 (2H mM, 3 .19 (2H m, 3.29 ( 1 H t), 3.64 ( 1 H
m, 3.70 (2H, d, J =7 Hz), 3.79

15 N’-[4-(N-benzyloxyamino)-3S-tert-butoxy-2R-(2-naphthyimethyl)succinyl] -S-
- tert-leucine methylamide (0.305g, 0.54 mmol) was hydrogenated for 4 hr. at room
temperature and atmospheric pressure in the presence of Pd-BaSO4 (0.31 g). The

catalyst was removed by filtration and the filtrate evaporated. The residue was
triturated with ether to give the product as an off-white solid, 0.152 g (59 %).
20 MS (ES +ve) M+H = 472, M+Na = 494,
1H NMR (DMSO-dg): 0.84 (9H, s), 1.11 (9H, 5), 1.93 (3H, d, ] = 4.5 Hz), 2.70
(1H.dd,J~ 11,4 Hz),2.80 (1H. dd. J = 11. 11 Hz), 5.11 (1H, m), 3.93 (1H,d,J =
9 Hz), 4.02 (1H, d, J=9 Hz), 6.84 (1H. br.q,J =4.5 Hz), 7.25 (1H,d,J = 8.5
Hz), 7.40 - 7.46 (3H, m). 7.56 (1H,s5). 7.74 (1H.d, J =8.5 Hz), 7.78 (1H,d. J = 8
Hz), 7.84 (1H, d, J = 8 Hz), 8.96 (1H, s), 10.74 (1H. br. s).

19
W

Example 35
N'-[3S-tert-Butoxy-4-(N-hydroxyamino)-2R-(2-naphthylmethylsuccinyl}-S-
tert-leucine ethylamide

AN

N’-[4-(N-Benzyloxyamino)-3S-tert-butoxy-2R-(2-naphthylmethy!)succinyl] -S-
tert-leucine ethylamide was prepared and hydrogenolysed as described in example
34 to give the product as a slightly greyish solid, 0.224 g (88 %).

(99
W



72 20 Novenber 2002 ( 1 H d, J =10 Hz ), 6.99 ( 1 H d, J =6.5 Hz), 7.25
(4H m, 7.42 (3 H mM, 7.60 .( 1 H s), 7.68 ( 1 H d, J =8.5Hz), 7.79
(2H,n),910(1Hs) 1097(1Hs)5Exaane9

N -[4- (N-Hydroxyam ao) - 3S- propoxy-2R-48&- 1- (1, 2, 3, 4t et r 2Dy e oeaplet PgEN- 2- vyl
Jnmet hyl )succinyl]-S-tert-Ieuci ne nethyl am de 10 i)
2R—1 2, 3, 4- Tetr ahydr onapht hal ene-2-net hyl alcohol | ... ) ...... ~0H

.~... Is 2R 1, Z, 3, 4- Tetrahydronapht hoi ¢ acid (2.26g, 12.84 nmol)
(prepared as described by Charlton et al, Synlett. (1990), 333) in dry THF

35 atO d- h ole. of LIAIHA in THF 12.85 m
gnd cha resul g +H$§§ﬁ¥\am8t6im%dh/gt 0-5C for_ 0.25h fghl ow,{t,a(;le\gi/ I h a%
roomtenperatu ct6 Qé’ITIm td Grdiaind 85 K8H- £ A §3H Wt £ro9AtRr (1
m), 2M NaCH agl nS5S (1H. m). 2. ndHwad &r= (1,4 ¥E)) 281d | Hhed, X 11 erledzy hlough
celite. The f Hrrajem$Heuap@9&tzqd4 0D (1 ) esso By i1 st.dup=Rpgrtiti oned
bet ween digt hyy) et fen rRad. ﬂ4=|8: lN«’s 37aoLn46T<im %{)h¢s7(ﬂme§) vas éﬁﬂ&ir at ed,

NG04, Y“ttQaS L%ﬁ“?u@??ﬁ@ $10k $38 PR O e B AR G 80

uct was 25
purified by c rpét(;graphy on silica gel to afford the title corrpound 1.51
g. IHNWR (CDA3) .45 (2H, m, 1.97 (2H, m, 2.50 (IH dd, 3 =10.5, 16.5
Hz), 2.87 (SHExmpléB.‘)&M (2H, br.s), 7.09 (4H m. (a] +g8.2 (c = 0.53,

?;ﬁg)h gg%oal )hNT'r iwprvqmm“ﬁoﬁmfmwmmdm(w) -(1,2, 3, 4- 20
Novenbgr 2082 {ﬁg a%YI ﬂﬂ%ﬁ%éekafﬁﬁ}o %g?l'%apfﬁhv Hletl}/)i, sacg’mvl % 9 07

mmol) in dry “(FPHO'PB & (20ml) were added dropwise to a sol ution of
triflic anhydride (?.~6?, 9.07 nml) in dig romsthane at 0-~'C. The
resulting mxture was stirred at that tenpexature for ' _'h before being
washed with cold, dil. HS04 (:c3), cold, | . NaHO03 soin (x3) and brine
(xI'). The organic soln. was dried ové S09~, filtered and evaporated to
yield the title corrpound as a Col'te .\'%gﬂ)me |H NMR (CDC13) |.>j (1H,
m, 2.05 (1H, m, 2.35 (IH m, 2.60 (6Hoddk _J 10.5) 16.i Hz), 2.88 (3H,:
m, 4.48 ( | H d. J = 9.~ Hz), 4. ~/i I H, d. 9.~ Hz). 10 7.14 (4H, m.
iii) D ethyl HN” 0 '

{2R, 3S) - 3-hydrox~-2-((S)-1-(1, 2, 3, 4t etrahydronapht hal en-:yl)nmethylJ
succinate f o Cet Et0O 1~ Ho C S—Dl,gthyl mal ate (2.94g, 1 ~.3 nmol) in dry
THF {2~ mM) wa ro to a 1 Msol HVDS.in. T n1)at
-70C under ar§ iﬁa &ggﬁ‘ﬁ \pﬁ%ﬁeﬁ%‘%’i\%ﬁ&ﬁ&“b@%{a e‘\@ﬂ?’ﬁﬁ'ysﬁ%é%'&dfﬁ on.
The sol-utidn Wers- 13'141??%“!3{13'11?%0 20 for 2h and then a solution of the above
triflate ( 1 ~.3 mmol) in dry THF (20 m) weadyadded slowy dropw se keepi ng
t he terrperature bel ow - 60C. The reaction ion was then stirred at -70C
to roomtenperature for 18h and then it poured into cold, dilute H
and the product was extracted w th di%t er (x3). The conbi ned
extracts were washed with dit HC At~ NatHC03 sol n. (x3) and brine
(x1) before being dried with MyS04, fibtegediand evaporated to | eave the
crude product. Chromatography on silifca afforded the pure title conpound
(2.11 g). IvlS (ES +ve) MtNa = 357an NI\/R (CDCI3) 1.24 (3 H t. J=7.0
Hz),I.32(3Ht.J:7OHz)I m, 301 .67 ( 1 H m, I .83
(1H m, Thé t(tlejsoHrpoHﬂd was ﬁrepﬁre?lﬁalk&g&tmﬁ N:4l:QBut$@y-.> )(hv&o il@-H ”))
2.93 (1 H d§2~dég ﬂ)me#%vlﬂlzxgcmﬁ §'?e lcucmé methv‘iamlde ‘with 7 tomo

4?7 (3H @,

2 benzylacetate 1n acetonitrile (c.f. example 1a).
MS (ES +ve) M+H = 605, M+Na = 629
TH NMR (CDCl3): 1.02 (9H,s), 1.42 (9H,s), 2.59 (3H, d. J = 5 Hz), 3.07-3.30
(3H.m), 3.77 (1H, d. J =3.5 Hz), 3.98 (1H, d, J = 16 Hz), 4.12 (1H, d, J = 9 H2),
435(1H,d,J=16 Hz), 5.26 (3H, ), 6.23 (1H.q,J =4 Hz),7.04 (1H,d,1 =9
Hz), 7.29-7.48 (8H. m), 7.64 (1H, s), 7.68-7.83 (3H.m).
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7. 20 Novenber 2002 iv) Diethyl

(ZR 3S)-3-allyloxy-2-[(S}-1-{1, Z, 3, 4-t et rahydr onapht hal en- 2yl ) net hyl |
succinate 5 The al cohol from{iii) above (1.6?g. 4.85 nmol) and all y(

brom de (5.87g. 4S.5 nmol) in dry DMg41~ m) were treapedovbinbefPodH in
oil (0.233g. 5.8? mmol j and the m xture was stirred at room tenperature
for 1.2ah. Satd. NH.ICl sole. was then added and the m xture was evapor at ed

to near dryngae {PBuGY. ?s*.gz.%%macw& iR PFERRRLIRERy Gyl 61 her and

~. ~~ater and he or was separate HCO (x4)
and brine (¥t} e)“c‘“Pn‘Ee W&s dried (MySO 1), riltered and evaporated to
| eave an oranze oil. ThIS vvas purified on silica to afford the title

conmpound (1.61 g). Ms (ES +ve) MtH = 375
1.38 (zH, m, 1.71 (1H, rr), 1.86 (2H, m,
2.96 ( 1 H dd), 3.07( 1 H m, 3 .93
(I' H d J=8Hz), 4. 1 7 (SH m,b5.
5.25 ( 1 H, dd, J =1, I55Hz)\l5 ws 07 (4H m. 20 v) Diethyl
(?R, 3S)-3-progoxy-2-[(S}-1-(1,3,3,4-tgt r@hysdr onapht hal en- 2yl ) met hyl |
succi nate The O ally( derivative fr (|v)/15bove (1.61 g, :i.30 nmmol) in
met hanol (30 m) 25 was hydrogenatgasgt at nospheric pressure over | Oh
Pd<' C (5Q0ng) for 2h. The catalyst was filtered and the filtrate evaporated
to dryneSs to afford the title conpound as a col ourless oil (I .56g). M
(ES +ve) NI-~H =377 | HNWR {CDCI3) 0.89 (3H t, J =7.5 Hz) ''6 (6H,
m) 1.3S (28N -H-t-Bruieg-33R-ogvimngylacetagp2R-(3- nlaphtrhylmelhﬂzsuegaw ﬁytem 3~ (
1 H dd), ' _feucifi®methamide,(2.21895.49 fnthl) hoheth@and)37¢ ml) was m) ) 3. 30 ( 1 H,
nrf)), 3. 537(5 %%Jd&i@nol&c@%ﬁx PdH3aS0 4 §0.51 8 .abrddt tenfperdturé ahdimégpheric 06 (4H,
ve
(2R 39)-14- pre.sa%evegéo Pgamﬁ?li%mgowélfwaﬁf}aegﬁsﬁﬁfhaeﬁ CORATAEE A1 1
succini ¢ aC|$lV¢ﬁe’OG|Q§taHy’mt€eﬁ9hél(1@Q/e}n (v) above ( 1. ~4g, 4.1 mmol) in
di oxane ( 1?MH¥ (ESveree)tNfeHt=eill3m th 2M KOH soln. (6.1 ~ nt) and the m xture

was stirred g Hggsomet me;gwre for 22.h followed by 3h at 80C The sol n.

and washed \ MSDecl 08IRe SRdeH R 6F S BHTR T e T

and washed w
NaCl and st he3.fH (2H, uns)t 8QR7t[AH] my), 3i06d4.113 HEH, myO7BA41H; dduft= M,SS éxHz)act ed

into ethyl agaf 3@,@3»743@@ the zanigened, ﬁytlrzasz»fgmveye washed with brine (x
l ), dried (I\/gS 4) iltered and evaporated to afford the title conmpound as

HL~' MR (CDC13) 1.26 (6H, m)
7 (1H dd), 3.79 (2H, m,
T™H dd. 3=6, 17 .~ Hz), 4.07
1 H dd. J =1, 10.5 Hz),

H

a white SO|I Q,d6)..0.84 (3
t,1= 7.5 Hz) 3 %“-S%%fxwg% &yd'“‘f%’;‘a&‘m (C"-Ff)m'di) ’)3?*( 1 |(4 K
M, 2.30 ( 1(2hapithylmedy)suginyll-Steertipucige n@pthylamide n), 3.48 ( 1 H ),

3.8~ (I40 d,1= 8 Hz), 7.0~ (4H nm), 12.20-13.00 (2H, V. br.s). Vii)
(2R,38)-3-Propoxy-Z-[(S)-l-(I,Z,3,4-tetrah onapht hal en- 2-yl ) net hyl ]
-acild firom (vi) above ( | .3~, 4.1
ooled in an ice bath and

b. The 25 resulting solution

succinic acid 4-nmethyl ester ?0 The di
mml) in dry dichloronethane ( 1 ~ m)
treated with trifluoroacetic anhydrige
was stirred at 0-~c for 10 mns | )ﬁ}h at roomtenperature. The
solution was then evaporated to drﬁne s o [eaV¥ the corresponding
anhydride as a colourless oil (vmY #788 cfitt). This was dissolved in
met hanol (20 m) and stirred at rqg enperature for 16 h. Evaporation of
the solvent afforded the title copjound as a pale yellow oil 30 (1.439).
|4iS (ES -ve) MH = .i33

AN

N’-[4-t-Butoxy-3S-(2-oxyacetic acid)-2R-(2-naphthylmethyl)succinyl]-S-tert-
leucine methylamide (0.6g, 1.16 mmol), EDC (0.25g, 1.28 mmol) and HOAT
(0.17g, 1.28mmol) were stirred in DMF (11ml) under argon at room temperature
for 10 minutes and then 2-(dimethylamino)ethylamine (0.15 ml, 1.40 mmol) was
added. The reaction was stirred overnight under argon at room temperature. The
DMF was evaporated and the residue partitioned between ethyl acetate and water.
The organic layer was washed with water (x2), sodium bicarbonate solution (x2),

"~
n



76 20 Novenmber 2002 | HNVWR (CDC 13 ) 0.90 (3 H t, J =7.5Hz)) 1. 44
(2H m, 1.62 (2 H m. 1.77- 1 .96 (3 H mM) 2.40 ( 1 H dd), 2.80 (? H
n))2.97(1H,dd),3.10(1Hn)33t(IHrT) .72 (1 H m, 3.76
(3H s), 403 (1'H d. J =7 ~ Hls7.07 (4H m. 5@iNdvember 2002

' - [ 4- Met hoxy- 3S- propo~cv-2R-[ S-1- (1, 3. 3, 4-t et rahydr onapht hal en- 2yl ) net hyl )
succinyl]-S-tent-leucine nethylamde O i Il a~ ~ N H 10 A solution of the
acid from(vii) above ( 1.43 a. 4.? 8 mol) indry DM ( 1 ~ m) was
treated with HOBt (1.16g) 8.~6 mmvl) and EDC (1.64g, 8.56 mmol) and the
fesultin_ sole. was stirred at roomtenperature for I O mns.
S-tert-|eucine nethylam de hydrochloride (0.8g, 4.71 mml) was the added
foll owed by DI PEA (0.66g. i.14 mvol) and the reaction solution was stirred

at room1l ~ tgqpogfim tHeq cfrﬁﬂ ('ﬂua'2§® )a'nHe rit@@'tk@dx%ﬁ@ra?épﬂd oh@xlﬂé!ﬂess and
t he resi due ﬂﬁartl tioned c and dlé . The organic |ayer

was separ at edda °RR/§€EHE’6’E\M’?‘EW gaVF-I e‘t‘ SPFPGRRd ( 3 (x3) and brine
(xI). It was MS &S tve) d4h =P evaporated to | eave the crude product which

was purified bmswmgam@a )f@rst.t Hes)tuuae(%p nsi(géxi{ 5349)30 (?ﬁ B/SJ LES +ve)
MtH = 46l 1HNN§1 CPC'?)’ ég %?d % 4& % -1.74
(SH. ), B sg4pHay B, Pa| J"QH)-BI (44, »31—72§1H2763
.00 (~ H m, d,sl 3:3&2)1:%(&){ d3=6127QI‘ﬂEh 4rP)(18. a7J=(=:9HHs)))7'>9(919 ddll, d, J
= ~ Hz), 4.09=(1918.50HzR3 72692He ), BRO(IH, 3), 670 H, %)0B76-7.48 (SF) m)25 i X)

- [ 4- Hydr oxy- 3S- pr opoxy- ’>R—(S—1 (1, 2, 3, 4-t et rahydronapht hal en-2y! ) et hyl ) s
uccmyI[Stetl 1O.NN HO-~0 A soln. of the
ester from (v'i% e@ggng ?E '“?)gsesd&o n%lj\k%h_jm was treated dropw se
with a sdlfe. 6mﬂhdqnngeetml)§mvyldoh ?«/M%naemrhﬂmerhmaswgmllﬂsﬁqtsol n. was
stirred at rokocinenpethsitamidef or 1. 75h and then it was evaporated to near
20 Novenber 2002 dryness. The residue was partitioned between water and
Et OAc and the aqueous phase was separated gnd washed with Et OAc (x|) before
being satd. with NaCl, acidified to pH 1, extracted with Et CAc (x3).
The conbi ned extracts were washed with br' > (xl), dried (N eS04) and
evaporated to afford the product as g lid (0.63g9). M5 (ES +ve) M+H

4~.7 1H NVR (DVBO-d6) 0.82 (3H,.qt, IJ ). 0.90 (9H, s)) 1.22 (2H)

rr).l40| .61 (4H. m. 173(1HNrr)s. X WMe H dd, J = 10, | 6 Hz),

2.40(3HdJ 4.5 Hz), 2.67 (2 % ° 9~’>F|. : .21 ( 1H

rr),338(1HmobscuredbywatHe)£. 10(tHdJ 9 Hz). 4.18 (
1H,dJ-9~Hz)701(4Hn)°77°1(1Hq,J 4.~ Hz), 7.90 (I H,

d J =9.6 H), | 2.84 ( 1 H br.gJ.

N -[~t-(!~-Hydrox~~am no) - 3S- pr ope’y- 2R—[S—1 (1, 2, 3, 4t et r ahydr onapht hal en-Z
-yl) met hyl) suecaanyde[ofm errf-bdrelt@eaenmmxmme iavdpex&aic%adoév dohgligei d from

(ix) abov )caﬂbex@ma/a%u@&mzvm 1§9f HoWla HO ) and
332 ffg Reid SeRselisy) am n
o ooh on e P?S% a%é ?8}%@%@’\/\ere then added and ?hgg/rz-egc%/: gnm ©

hydrochlorlde
m xture was sMS (Ed+en) ModmatehpMeE erd4f or 2h. It was then evaporated to
dryness and t js (BSshebyeMvHs= pertitioned between Et OAc and dil.HO . The

or gani ¢ phase VASMES nd wat er
ang thenpevapér at ed @Agbegi@agg ﬁ@‘?ﬂi {3\%‘“ t'(l[e sljcc)% hd)d ‘Iyﬁl(iﬁwas:j—a
triturate w B, 8§3-6tHr) 2.82 K. DR ﬁﬁ,ﬁbpé@ (&Hdddr ¥ @3.7iHe)Vatu@H, ¢, &f f or d
the title comp@uhHz),G.33Ad). 1d, V& 4,63 0(:VHY), BMEtBHFm4,6283 (1IH, NVR= (1 P¥8dx)d6) 0. 80
(3 H t, J = 395 (Hh)q, 10= 9950235 L1 OB=6.1E), a1, €3 = 9.5 Ha), 7.22

(1H,dd, J=1.2, 8.4 Hz), 7.45 (3H, m), 7.54 (1H.s), 7.74 (1H, d, J = 8.5Hz), 7.77

(1H,d,J=7.5Hz), 7.84 (2H, d, J = 8.7 Hz), 8.00 (1H, t. J = 5.7 Hz), 9.29 (1H, s),

25  11.09(1H,s).




(1 H mM, 1.4 ~(4H mM,2.70 ( 1 H M, '? .19 ( 1 H dd), 2, 35 ( 3 H

d 3 =4 ~H), 2.6 ~30 (2H mM, 2.97 (2H mM, 3.14 ( 1 H m) 3.27 ( |

H m, 3.63 (1 H d, J =9.5Hz), 4.18 (iH d, J = 9.~ Hz), 7.02 (4H m,
7.~9 (1H, q. J = 4.~ Hz), 7.83 (IH dgJ = 9.~ Hz), 9.82 Noverhbers2D020. 78 (
.1 H s). 78 20 Novenber 2002 Exanple 70

- [ 3S- (Et hoxy) - 4- (N- hydr oxyami no) 2R- (t qui nol i nyl met hyl ) succinyl J-Stert-le
u0| ne ethylamde O HNOHN N NH ' O O 5% Pd- BaS04 (60ne) was added to a
solution of N -[4-(V-Benzyl oxyam no}-3S
{ et hoxy) - 2R- (?- qui nol i nyl met hyt) succi nyi]-S-tent-Ieucine ethylam de(0.17g.
0.3 mol) in nethanol (I ~ m) and cycl ohexene (~ m) under arson. The
m xture was heated at reflux for 6 hours then cooled and fcltered through a
celite plug. Bxamplel3’rate was evaporated to give a solid which was
triturated wNh{®(NElydrdxyaning)-3S- t"-@d-(N-@'Ifd&éd)xbbﬂlvﬂ)atét@nﬁﬂﬂpawa-as a
uhi te <01 d (aphfyinfieeBhyl) 82 eh B ER¥lmidyH |~ = 409 1 H NV R
(DVBO- d6) : 01(3H t, J =7.0
Hz)) 2.58(2H rr) 2.70 (1 H mM, 2.84 (2H, mM. 3.39 (2H m, 38I (I H

: J

d,J=9.7Hz))4.0~(1H, d. J = .3 ~(1H t, = 5.3 Hz),
7. (I Ht,dJ=7.4H), | ~7. ,d,J:8.~Hz),770(1H,
d. J:10.4Hz}, 7. 83 (1K d) J ), 7.94 ( 1 H d, 7.9 Hz), 7.97
(1Hs)860(IH,d)H=2Hz) | H s), 10.96 ( 1 H 5s).
Exarrple 71 HO~ NHMe

-[4- (N- Hydr oxyam no) - 3S- ( pr opo~ CS‘/) &R qu\l.ll nol i nyl met hyt) succi nyl j - S20
tent-l euci ne ethylamde 0 0 ~ ~ ~H~ |~ N~NH O ~ ~O 5% Pd- BaS04 (60nm)
was added to a sol ution of HN™ 70

N - (4-(Iv-Benzyl oxyam no) - 3S( propexy) - 2R- ( 2- qui nol i nyl nmet hyl ) succinyl]-S-te
nt-leucing ethyiamde (0.12g9. 0.Zk mmol) in nmethanol ( 1 ~ m). The mxture
was stirréd under a hydrogen ?~ atnosphere for 48 hours then filtered
through a celite plug. The filtrate was evaporated to give a solid which
was triturated with ether (3 x 2 ML to afford the title corrpound as a
white solid (D.Nely B'ef°§‘1-3|$n<3r°x‘ yispxyethydaceiamidehs3Re(2- 473 | H NhI R
(DVBO-d6) : 0. xﬁﬂ)l(tBﬂmdthx])sucﬁnﬁl]-ISzt)ert-Bumxe(nSHhvtamdz 7.0 Hz), 0.83 (9H 30
s), I .43 (2H M. 2.~ 8 (2 H mM. 2.70 ( , M, 2.84 (2 H nm, 3.39 (2
H m, 3.81 { tH d J =9.7 H), 4.06 ( d J =9.6 H)) 7.3 ~( 1 H,
t. J =5.3Hz), 7. >>( 1H t,
J=7.4Hz),7.68(I H, d, J=8. M—Iz),7.70( H,

Adz) , 7.83(1 H, d,J= 79 20

Novermber 2002 7.6 Hz), 7.94 ( 1 . MNJmQ?( | H s), 860 (| H,
dH—2Hz) 9. 1 1 (1 H 9, @(I H s). Exanple 72
- [ 3S-{ Et hoxy) - 2R- (2- (6-f | uor o- ) apE thnﬂﬁvl) ~-{ Nhydr oxyam no) succi nvl

J S-tert-leucine ethylamde 10 5%
of
N -(:~( N- Benzyl oxyam no) - 3S( echoxy) - 2R- ( ?- (6- f | uor o) napht hvl net hyl )succi ny

| J- S-tentld yl am d ) mol ) , &L n, met hanol and
cycl ohexene ?@e ‘nﬁ é?mé"re Ol"‘\"ﬁng ?4'?@%0%§é'2%§f‘&feﬁf a'f“é) IJ!BX(zf or 4
hours then coreﬂpé&byaﬁ%rhrl)aqceméa Sriendensinemetdly |amide ps for expraplej 6 gavethRas
evapor at ed t otittg aomnpousdl i d which was triturated with ether (3 1 ~x ?2 m)
to afford theMs tES+e)NIONAE 539, le;..\pru:sggsolld (O 129, 0.26 mml, 62%. M
ES tve) [ 7 9 1. 21 =7.0
o), 14 (35"me§ M%%é% A8 oty BL (Wl o © 720,
7. Hz) 3 64(1HL nh, 285 (JH~mp.320H2H, rre 3.82 ([HI mbj)3. #” (FHmY, .37 &EH, d4J@0 I
H d, J = 9. 113 Hz) 7“@44(1@{3 H= 1803, HZ). 3.98 ((H1dH =8}, HZ}JMS@H(&’ JH=9rBO 7 71

(N4H(4m(l\l-l7—|yg? %aﬂg %E%wgl’?ﬁnaph éﬁ/ @yl)su@c({lan I’?— -tert?5

| euci ne rqebt hy

aSO ~ ( Chg) was added to a solution




Prepared anal ogously to exanple 6-1. 30 M5 (ES +ve) [MHI+ = 445 1 H NMR
(DVMBO-d6): 0.84 (9H.s), 1.01 (3H t. J =7 Hz), 2.68 ( 1 H dd, J = 13.5,4

Hz). ~.73-2.8 3 (I H n) 3.20-3 .79 ( 3 H mM. 3 ), 7
H'd. 3=10 H), 415 (1 H d, J =% -;Hz)) 7.21 ( 1H)Z'Od§°‘iem%r@%27Hz,
7.40-7.46 ( 2H m, r .5~ ( 1 H gp 20 Novenber 2002 s), 7.74 (I H d)
J =9 Hz). AT 2 09IHd)J:
0.5 Hz), 10. 96b5}“1[4F§ ‘S&V?)s—( U“‘“‘zg‘j‘&‘%‘@ ?cétaf“fd°) YEAR-2:

N - (4- (2~ Hydrlb”-sa}’é't’ F’rfél})llmﬂ’(',ﬂ_ylﬁp‘lﬁwpwmt yhaideopoxy succinyl]-S
tert-leucine isopropylamde HOHN ON Y 'N_ ] Prepared anal ogously to
exanple 1 from N-[4-t-Butoxy-3S-(hydroxv)- ?10

napht hyl met hyi ) succi nyt]-S-tert-1eucine i op opyl am de by atkvlation with
allyl brom de, hydrogenation, tert t cl eavage and hydr oxam c
acid formation. M5 (ES -ve) [MH *B‘e(DIVBOd6) 0.72 (3H, d. J
= 6.5 Hz), 0.75 (3H, d, J = 6.5 Hz), 00820()4\ J =7.5 Hz), 0.84 (9H.s),
1.40-1 .51 ~(2H, n)) 2.64 ( 1 H, dd. § = 1378 15 2.77-2.91 ( 1 H m,
3.18-3 .37 ( 3 H mM, 3 .44-3 .5 @ Tol H, rr),377(1H, d. J =10 Hz),
4.06 ( 1 H d, J =10 Hz), 724(§)H dd, J =8, 1.5 Hz), 7.3 6-7.4

INr~Oo

(
H m, 7.53 (I H d, J =10 Hz) 5~(1Hs),7.70(1H,d,J 8 .5
Hz), 7.72-7.79 (2 H m, 9.09 1H S 10.89 (IH s). 20 Exanple 7~
N - (3S- Et hoxy-4- (N-hydroxyamn no) - 2R- (2- napht hv
| met hyl ) suéci ni? }S@U‘%‘( %n&?rﬁféoﬂ‘s {rew-&#r(-déydrroxmhsl)@ue@pad@d’&n@r ogousl y
to exanple 1 frrapmhvlmethvl)succmvl -S-tert-leucine methylamide (0.8g, 1.05mmol). pyridine

N-[ 4-t - But oxy- @S:(rhydmmon%ﬂdmﬁp few&.%% Yin Segiekdidthane (B%n heorg ne

i sopropyl am de

wiadBb KX hThQ 63 stife lét’@fl ge and
SESEREEN At v i R e k) @%ﬁﬁ% ViR

(3H;, t, J18 7 sqt\)twn@né@n@ ;Jdried (H@tzSQJ4)ﬂnmoecenzr)atedzcamtmamhylow ieg. 3.1
73.27(2H m, 3. IHdJIO—Iz 7.24
U H ((jd ? ﬁ;%ﬂg(%e/@&yﬁce@te 4172%%%" @36%2)%%7 @530t?8§3/§ | e 2) o) (
7.55 ( 1 H s) = 8 Hz) 71778}({2 9.08 1 H s),
10 89 (1 H, s‘)HNM%i m@ﬁﬁb@tﬁér@ﬁwzlﬁxéﬂlﬂlﬁ V8% (3 s),-al(sH d,J=

- [ 3S- Et hoxy- 45‘1—(2 s oxy e Aok AR 46 mrm} hwbn(qu )S%CS'FM' poS-tertleuc
e (27,3501 8 PR ORI POIGL 8 Rt fs o ¥ AR 100 U6 (8, Xap €

1 from

N-j - ~-t- But oxyddsé‘(lhir(ﬁrbkv}’:]’ﬂﬁ (@Bnmnt-5S (e tshyd- & dS8i (B PIs-tert - | euci ne- (2
,2,?-trifluoroethyl)am de by alkylation with allyl brom de, hydrogenati on,

ten butyl ester cleavage and hydroxam c acid formation.

¢) N'-[4-(N-Hydroxyamino)-3S-(2-oxy-N-(2'-acetoxyethyl)acetamido) -2R-(2-
20  naphthylmethyl)succinyl}-S-tert-leucine methylamide

Removal of the tert-butyl ester from N'-[4-Butoxy-3S-(2-oxy-N-(2-
acetoxyethyl)acetamido) -2R-(2-naphthylmethyl)succinyl]-S-tert-leucine
methylamide with TF A, followed by coupling with hydroxylamine as described
previously gave the title compound.

MS (ES +ve) M+Na = 581, M+H = 559

9
W



| OM (ES -ve) [MH ~ =624 1 HNWVR (DMBO-d6): 0.81 (3H, t, J = 7. ~ Hz),
0.83 (9H,s), 1.41-1 .47 (?H m, ?2.63-2.67 ( 1 H m, 2.81 (I H appt, J
‘=1 3.5 Hz), 3 17-3.80( SH m, 3.79( 1H d, J=9.5Hz), 417 ( 1 H
d J=9.5H)) 7..2 ( 1 H dd) J @ | .5 Hz), 7.420Negentér 29027. 53 (
1 H s), 7.6 ~ ( | H s)) 7.63 ( lH, d, J =9.6 H), 7.72 (1 H d, J =
8.6 1 ~Hz), 776 ( 1 H d, J =85Hz), 7. 83 (I H d, J =8.5Hz),
8.06 ( 1 H appt, J =6Hz), 99091 H s), I 092 (I H s). Exanple 77
N -[ 3S- Et hoxy-. ~- (N- hydr oxyam no) - 2R- ( 2- napht hyl net 5yl ) succiny 1J-S-tert 20
leucine (2,?,2-trifluoroethyl)amde i ~~ 0 O NOHN NN~F O O ~ F Prepared
anal ogouslyt1 far (3H =4 2
N-[4t But oxy osjo dégg (r?H ﬁ)t%qln(rs?hyl Jé n’I é%g% [7eu0| ne- ( ?,
3.7 trlfluoréﬂdhx)-a}?ﬁﬂlé'}/by),ala jﬁbltm)mmﬂﬁedﬁyﬂ 390 {1&hd. batyl ester

cl eavage and 1E;OdH@>$am4C(IBICtidI$9r9rmzb GIrOB Q6L NI £ ES Hyed IBViHl 4, 1= ‘582 1 H NMR

(DVEC. d6) AL 428 7.43 Bp1, Bh) 7340 )37'77,3;‘113% 378 (
1 H dd.

3.6 Hz), ] 1§ Hz) H"'Gglmsd %3]’ %8?) %‘EWW}{ I =87 Z)*9é9(g§
n'),722(I5}v1 Hxsk )741746(’7Hn')753{1H s)766784
(4H, rr),81’>(1Ht,J4 : | 30 1 H s), 10.92 ( 1 H s). 82 20
Novenber 200%,‘ kg 78 N - (~t (N-Hydroxyam no) - 3S- propoxy-2R-[ S or
R—1(1234 r -S-tert i nam de |
00 H- ~ HOH 46@’ R3S NY(IZ)W&”)‘E‘Z‘E% %‘Ehﬁﬁ‘é‘“s@r‘y‘&ﬁ%

N - (2R (X GJ’PPB V&W&HH’E }‘h’z‘Fﬁ’ 1%71971 -leucine methy I3migdei no) - 3S- pr opoxy

succinyl]-S-tent-1eucine ethylam de 10 HOH Prepared anal ogously to exanple
1d + e) from2R-(2-(6Fl uoro)naphthyl net N -3 S hydro~y succinic acid

di ethyl ester, alkylatina using | S allyl brdm de. M5 (ES +ve) M+rH = 490.
MtNa = ~Z3. 1H NMR (DMSO-d6): 0.67 (3H, :7Hz). 0.81 (3H, t. J = 7.~
Hz)) 0.84 (9H) s), 1.45 (2H, sextet.e 3 ?.~3-3.68 (3H) nm, 3.82 (1H

m. 3.16-3.25 (3H, m), .77 ( 1 Hogd , 40?2 (1H d J=095
Hz}, 7.26-7.30 (?H. m), 7.3 ~ ( lH 20 | 55-7.62 (2H ), 7.61 ( 1 H,
s)) 7.72 (| H d, J'= 8.5 Hz), i(lH/ln\j 9.09 (| H bc. s), 10.86 (
| H br. s). Exanple 80

N - (3S- Et hoxy-. ~- (N-hydr oxyam no) R- ( 2- napht hyl met hyl ) succinyl )-S-tert25
| euci ne cyclopropylamde a i |l ~y N H Prepared anal ogously to exanple 1
from

N- (4-t-But ox (&h}y{dr oxy}- 2R- (?napht hyl met hyl ) succinyl ] -S-tert-1 eucine
cycl opr opyl a ¥ineyyamineir SR tpxy-N-(2'-acetoxyethyl)acetamido) -2R-(2-

15 naphthvlmethyl)succmvl] S-tert-leucine methylamide (0.27g, 0.49 mmol) in
dioxan (4.4 ml)/ water (3 ml) was stirred with LiOH.H>0 (0.062g, 1.47 mmol) at
room temperature for two hours. Amberlite IR-120 (plus) resin was added until
pH=4 and then the mixture was filtered, concentrated, azeotroped with toluene
and dried under vacuum to give a white solid. Purification by preparative HPLC

20  gave the title compound.

MS (ES +ve) M+Na =539, M+H =517
MS (ES —ve) M-H =513
TH NMR (DMSO0-dg): 0.81 (9H, s), 2.15 (3H, d, J = 4.5 Hz), 2.72 (1H, dd, J =

3.9, 13.5 Hz), 2.85 (1H, dd, J = 10.7, 13.5 Hz), 3.12 (1H, m), 3.21 (1H, m), 3.34
(1H,m), 3.42 (2H,t,J= 6.5 Hz),3.69 (1H,d,J =154 Hz), 3.87 (1H,d,J= 154
Hz),3.93 (1H,d, J =97 Hz). 4.12 (1H, d, J=9.7 Hz). 723 (1H. dd,J = 1.5, 8.4
Hz), 7.45 (3H, m). 7.54 (1H, s), 7.61 (1H,t,J = 5.8Hz), 7.72 (1H, d, ] = 8.5 Hz),
7.77 (1H.d,J=7.5 Hz), 7.82 (1H, d, ] = 8.1 Hz), 7.89 (1H, 4, J = 9.6 Hz), 9.30
(1H, s), 11.09 (1H, s).

|39
(¥



83 20 Novenber 2002 10 15 allyl brom de, hydrogenation. tent butyl ester
cl eavage and hydroxam c acid formation. M5 (ES +ve) MtH = 470, MtNa = 492.

“IH NMR (DVBO-d6): 0.06 (2H. 0.42 {2H m. 0.83 (9 1.0~ t. J
= 7 Hz),( '_'.20)( 1 H Er) 2@6%( 1 |4£92 . ( Fﬁgﬂ%emge@ééﬁﬂl H,

dd, J =1 4) 11 Hz). 3.19 (1H m, ca. 328R 34t (2H.' ' x m partially
obscured by O si,; %I) 376( 1H d. J:95Hz)) 405( 1 H d J =295
Hz), 7.23 ( ’i%mfﬁ‘ 5, | 2(2H ' m, 7. >>( 1H s).

Hz) ,
7.6 9 (| H IJJ(T\-HQ/drsxwymo)rmﬁ(l!zu(phihﬂmeahyl)ﬁuﬂmsvb3$ﬁ;)ow 80 (3H. m).
9.09 (1 H, l)jhenﬁévl)]él&)-tﬂ‘&-l(uclnd-meﬁwlamMe Exanpl e 8l
N - (3S-tent-Butoxy--t-(r-hydroxyam no) - 2B~(2sQapht hyl net hv_ 1) succi nv_
t)-Stert-1euci nam de HOHN-N~NH; |0l Prepg agnal ogously to e~canple 34. M
(ES +ve) MrH = 458, NI +Na = 480. 1 K NI ( 50-d6): 0.90 (9H. s), 1. 13
(9H, s), 2.73 ( 1 H dd, J =14, 3.5 : 790(1Hdd J = 14, I
Hz). 3 .04 (| H m, 3.99 ( 1 H®Y 7 = H‘z“j"40|(1HdJ:
Hz), 6.63 ( | H br. s))683(1H(8r.sﬂ\726(1Hdd J = 8.5) .5

Hz),743(2Hn) 75> (1 H dadsg 9H)) 759 (1 H s), 7.74 (1 H,

1
9
I

d. J = 8 H b . 25
S ampl ¢ o3 @ﬁﬁﬁmpaﬁng 1§ ) g g@ i aglw 4ltOB b J§|_3 ylr) s)

met hoxy) - 2R- ((b AR H’(?EI}V F‘%C”S' Iy 't?“'leé’lilﬂerfée‘ l?‘h del i o~o
H x'| HO-~ Mikynionovith phenacgbromsideEsiaadef alyl brmide.520, MrH = 498 MS (ES
-ve) MH = 498s (ES4v2OMPEwesdzer 2002 | H NVR (DVBO-d6): 0.70 (9H, s)) 2.04
(30 93 7, PR ORIl adlond, 9 200, 49, ook s Al 0 1)
Hz), 4.480( £.39-349 (JH:m), 92833(1&)1,Ja163{zo 39H(11&dJ -133)2439@ d.6=3%9 ( | H.
qj J7: ;1 ? :'|2Hz) F2241H. d, Jf#aglz)$89(8H45W)J,-7 ﬁ%&éﬂ(@) H‘/m()lH Z)) 78- 779§3 I( T)H
S), = . ) )
d J=28.3 lefg{ @ﬂgrﬁib'“%égigg@{ﬁ&) 9.720 (I H. s), 9.58 (IH, s),

11.06 (1H s). Exanple 83

N - (-4- (N-Hydr oxyam no) - 3S- (2-t hi azol yl et hoxy) - 2R- (2 10

napht hyl ngt hyN'}[dereBitoxly}3SSC2RShy d reug p rogp ome)- DR H2m apéd t ki ekl sES inwl B B- | v +Na
= 6 3 5, MtHertfelicide méthMemideS A)4d N-[3-EBaloky-3S-(3-hydroxypropoxy)-2R-

(2-naphthylmethyl)succinyl}-S-tert-leucine methylamide (B)

(A) 8

20  N'-[3S-Allyloxy-4-t-butoxy-2R~(2-naphthylmethyl)succinyl]-S-tert-leucine
methylamide (4.0g, 8.05mmol) and Wilkinson's catalyst (225mg) in THF (70mi)
were cooled to 0°C and catechol borane (2.58ml, 24.2mmol) was added via
syringe. The mixture was stirred at 0°C for 30 mins and then at room temperature
for 1 hr and then 1:1 THF/ethanol (25ml), pH 7 phosphate buffer (23ml) and

23  27.5% hyvdrogen peroxide solution (25ml) were added and the mixture was stirred
at room temperature for 24hrs. The THF was evaporated and brine and ethyl
acetate were added. The product was extracted into ethyl acetate and the extracts
were washed with sodium carbonate solution and brine and then dried (Na3S04)
and concentrated. Purification by column chromatography on silica gel (ethyl

30  acetate/ hexane) gave A) 0.627g (15%) and B) 1.958g (47%)
A)MS ES +ve M+H =515



| HNVR (DMSO-d6): Q74 (9H, s), 2.04 (3H, d, 1= 4.5 H), 2.70 ( | H m,
2.84 (1 H t, =13 .5H), 3.36 ( 1H m, 401 (tH d J =294 H)
'4.07(1HdJ:9.8Hz),4.66(1H)d J=12.9 Hz), 4.77{ | H d, J =
12 .8 Hz), 7.04 (| H d, J = 4.7 Hz)@o727(1HdZJONc&ecl:aner))20244(?
H m, 7.58 (1L H s), 7.74 (4H, m), 7.78 ( 1 H d. J = 20 8.3 Hz), 7.8 3
(1H d J=83H), 920 ( 1L H s), 11.0 ~( 1 H s). Exanple 8-t

H
N L2R( 3C|Bﬁmm¢mh¥ A s@yd ?r?’e%‘h H 4), (1%%?%&6&%9/@? rh%;fggé %\rg)afaxy%sucg; gy'] S
X 4 H 79
'W\laré) ,493 98! eE'%) -’s C?ff; g«_zﬁlm h6- ﬂ ?-@FL() 87 G—Hdg’sid 8-3330);21 Ht’rr)
2.45-2.56 (4M)09H, 2. 5893.162), ¢ #Biand, 5:11912@d11|=r4mﬁ)z) 73@611-2(aidl\lbvenber

2002 3 . 4 | A133H28),(7.6 | H d, J =9 .6 H).
424(|3H l(:|85“Hz)fT)7 3: ‘@4( 1HH@}76’9/7867‘((54%-ITiH hod ~HZ),)

782( i 3 1073(IH, s). Exanple 85
[’7R-(3 Be % éﬁt{}iiz F\& @57 droryam no) - 3S( pr opoxy) succi nyl ]-S
ert-| euci néH @3 QHSF)( ES340H) mwd2e (3#48], I-Na = 470

-t
(I\)/BQ(ZE(Snge))IfI:leF%‘VfQIH HIJE; 6111254(%9&?(311560%)}{ aii?B-(lBJﬂ 133Hz)—:%01210Hf)| y
0S 245 Yy 37 8.5 Hz)-4.08 ( ’
o s f P TS R
= 9. 5 Hz) 7“@67\5 I(-IIHnS)) 7 ile(dﬂ%‘? Hz),7.24- é%(ﬂi)m)? 83 (2H, m), 9.00 ( I
H s), 10.78 (IH s). 20 Exarrple 86
N -[2R-(3- Belgz{g bapent yl ) net hyI 4- (1V—hydroxyam no) 3S(gropoxy) succi nyl ] -
S-tert-| IVI+H—464 h-1+Na =
286 VB (ES5 0% ve)[ IR Byl i IF? %@ = 7.4 H2), 0.94
(9H, s). | .map tvquft suciquﬂ -leyﬁme{netrg’ amcde[ H) TT) 2 20 ( 1H
n).2.36(|Hn)247(1H. , 2.88 ( 1 H n, 30 2.93-3.08 (2 H m,
3.12(IH.rr),326(IH, 34~(3H,,3.63(1H,d,J:9.9Hz),
4.09 (I H d, J =09.4 H), 7.0S(3H, m, 4 (1 H m, 801 (1 H d, J
= 9.4 Hz), 9.00 ( I H s), 10.79 ( I H, 11 .23 ( 1 H 5s). 86 20

Novenber 2002 Exanpl e 87

N - (3S- (Al 'yl oxy)-.~ (1 -hydr oxysm, %ﬁ,@ht hyl met hyl ) succi nyl ~- S- (S5
(. ~- met hoxybenzy! ) peni ci | | ani de” MBH( Y Nf+H = 580, Ni+Na = 602 10 MBS
(ES -ve) 1~f-H = 678 1H NI\/R(DIVBOd . 3H, s), 1.39 (3H, s), 2.67
(2H m, 2.9~ (1H m, .34 ( 1 H . 368-3.86(6H, m, 3.95 (1 H m,
4.49 (1 H d, J=9.4H), 5 08 H) dd, J =1.6 e, 10.i Hz)) i.20 (IH)
dd, J = 1.7 Hz) 17.4 Hz), 578(1 6.8Z (2H, d, J .7 H), 6.93(1H,

s), 7.21 (2H, d. J = 8.6 Hz), 7’?7(IH 'd) J =8.7

20  a) N'-[3S-(3-Acetoxypropoxy)-4-t-butoxy-2R-(2-naphthyimethyi)succinyl}-S-
tert-leucine methylamide

To a solution of the N'-[4-t-Butoxy-3S-(3-hydroxypropoxy)-2R-(2-
naphthylmethyl)succinyi]-S-tert-leucine methylamide (193mg, 0.38mmol),
pyridine (0.092ml. 1.14mmol) and DMAP (a few crystals) in dichloromethane
(3ml) at 0°C was added acetic anhydride (0.053ml, 0.56mmol). The mixture was

2
h



~ Hz), 7.34 (1 H s), 7.4~ (3H m) 7.b0 ( 1 H s), 7.74 (1 H d J =
5 Hz), 7.81 (2H, t, J =8.4 Hz). 7.90 (1H) d, J = 8.7 Hz), 9.10 (1H, s),
"10.9 (1H, s). Exanple 88

N - (4- (N- Hydr oxyam no) - 2R- ( 2- napht hyl néfthy! ) - 3s-(2 i - pr@&owpéﬁﬁ&w)%ﬂ
.succinylj-S-tent-leucine ethylamde. ~I o ~1 o HHO-HN-NHEt "O 0 O g7
20 Novenber 2002 a)

N - (4-t-Butoxy-2R-(2-napht hyl net hyl)-3S-(2-i-propoxyet hoxy)succinyl]-Stert-
| eucine ethylamde. | o No O-N~NHEt ~0 O To a sol ution of

' - [ 4-t-but oay- 3S-{2- hydr oxyet hoxy) - ?R- ( ?- napht hyl net hyl ) succinyl | -S-tert-|

euci ne- N-et hyl am de (220rng) 0.428 mmol ) and proton sponge (128ng, 0.600
tnmol) in dichloromethane (2 m) was added nethyltriisopropoxyphosphoni um
t et ral 3uor obor gireed drTbdrH terfhePQORTOA) hr Afd @is e Bilied with &lviremtstagper at ure

for 3 days, fupbbeu ﬁuﬁmHGlexPNaHC@~%lL§B9Q9§ bfind 280 MendPd and
nmet hyl ui i sopr opoxypho %cghonl ug&# etrﬁ%r oroborate (1 ~~ng) were added and
the m xture waSOTSERYREYIOrEYe oY /¢ PHREPAUEA hrs before addition of further

bat Chfels of OBI‘ OﬂHfNWIm\éS@ic%?rﬂ)ghfﬁH rS‘EtIh%él (OH, sbd?iSdﬁbkmhb.QQMJ 9/a. "0

tet l_ j i

oot at o and SN d “%5 b STES B B pf‘?aéﬁét%&a@%@x%ﬂa?é I
acetate. The eXghadct s( e - a2 hidd PH 04 b Tm ¥ cEtbshaes- §5ﬁzbt“l On(2&hd

bri ne and t henmir4.e8((HGISO=)%.2Hd), IR8déHt ddtied].5THé Hm)odds (| Has), 7.44

chr omat ogr apheg s 7159¢aHIS! 7.0 LHI DD =9, § Bzpt7nA- 7@5?3% hexane) to give
the product as a gum (14lng, a9%yvyield). M5 ES +ve MtH = M Na = 679 30

6.0 to)., 1oe PENASH-beston trobem GOk iptvampdpt ol @itwm(e?n?w-do 57 (

ool

)
1 H dd, J = 1e@inyllS Germpyycine methylamide m) 3.2 6-3.48 (3H, m, 3.53-3.63
(? H m, 3.8~( 1H d, J=80H), 409 ¢ H d J=9~H), 7.31 ( 1
Hodd, J = 1.~ 8~ H), 7.407.~ 1 (3H, 13 7.63( 1H s), 7.70 ( | H,
d. J =9.5H), 7.75 ( t H d, 3=8.~Hz) 76-7.8 ~ (2H) 35 m). b)

N - (4- (N-Hydr oxyam no) - 2R- ( 2- napht hyi 1 -38—(2 I - propoxyet ho~cy) succi ny
| J-S-tert-leucine ethylam de. ~0 (9, A\ NHEt H O gg 20 Novenber
2002 The t-butyl ester was renoved Wit " /?\d th11e resul ting carboxylic
acid was converted to the hydroxam c &cid aSiabove to give the title
conpound. M5 ES-ve~i-H=514 M5 ES +ve H=~ 16 tH NVR (DVBO-d6): 0.68 (3H,
c. J =7.0Hz)) 0.8~ (9H, s), 1.06 (HH, d, J =6.0 Hz). ' _.~0-2.7~ (3H m
partially obscured), 2.8~ ( 1 H m) 3 ?24 (1 H m, 3 39 (3H r’r)
3.4~-3.> (?H, m, 3.80(1H d J =9.~ Hz). 403 1H d, J 9.6 Hz),
726(’?H)n) .43 —8~Hz)

7~ (’?H % "@wdé’s((’igﬁrqépf%véi‘ uio ‘ili"’g 27 Exanpl e 89

[4 (N— Wnrogmy{@)ﬂhggs%w&xyl CpigRMSLY deprotection of the
| ) met hyl ] succeswn z]ndSeuplmg-dfebmreaveltamead\yh\aumk'd'érdbﬁla(nlﬁSeng)/ekl‘lid-ﬂxtte 464 20 | H
MR (DVBO- d6) : clmg&urdd3H, M, 0.91 (9H, s), 1. ( 1 H m, 1.40 (3 H m,

MS ES -ve M-H =514

MS ES +ve M+H =516
20 !HNMR (DMSO-dg): 0.82 (9H, s), 1.74 (2H, m), 1.99 (3H, s), 2.05 (3H.d, ] =
4.5 Hz),2.65(1H,dd,J=3.0,13.5Hz),2.82(1H, dd, J = 11.0, 13.5 H2), 3.23
(1H. m), 3.29 (1H, m, partially obscured), 3.45 (1H, m), 3.79 (1H. d, J = 9.5 Hz),
3.96-4.04 (3H, m), 7.01 (1H, m), 7.25 (1H, dd, J = 1.5, 8.5 Hz), 7.44 (2H, m),
7.57 (1H.s). 7.61 (1H.d, ] = 8.5 Hz), 7.74 (1H.d, ] = 8.5 Hz), 7.78 (IH. d. J =
7.5 Hz), 7.84 (1H, d. J = 7.5 Hz). 9.12 (1H, 5), 10.91 (1H, s).

7.
N -
y
N

9
¥ 1)



1.77 (1H, m. 2.30 (1H, mM) 2.39 (1.6H d), 2.49 (1.6H, d) obscured by
DMSO, 2.68 (O~H, m, ?2.98 (1.6H m, 3.13 (I H m, 3.?28 (I H m, 3.61
"(1.5H m, 4.0l (CaH br.d), 4.19 (2H m, 6.66 ( 1H m, 6.78 ( 1 H m,
7.00 (2H) m, 7.6~ (0.5H, m, 7.76 (0.58, m, 7.91 (O. SQplﬁg)yemb@QQ(QQZH
d), 9.02 (1 H s), 10.80 ( 1 H s). Exanple 90 N -[4- (N Hydroxyam no)-?
R- (2- napht hyl net hyl ) - 3S—(propoxy) succinyl]-Stert-I|euci ne phenoxyam de 30
/1 o~ o0 hlON NhIO~H~/ M5 (ES - ve)I~tH-634 0CSHI)060|
9'

‘(s “HI) 9'0l Etfinpld4l 60'6 (~ ‘Hb) OL'L “(s "H) LS L “(~ Hz) Zb'L (ZH
b8 "SI f KR4- M%o@a&%ﬁ)—%ﬁ?&vﬁroﬂpr agqm(i%li‘gﬁtl@lme{hyl)l? Hi')

aL' ~ E

“pp H(| “‘(“Hisst m'geﬂ‘#ﬁ“gﬁ\g/| h%’ z (~" HZ) S ~ t ‘(~‘H8
1) s 8 (9P—OSLIQ) 2IY~IhI H Z08 = | (a~+ S3) SY~I SZ H,~ ~ H
'"OH H~ ~~l~0~ N~ OH .1.. j . (i .l oI~do.~dosI-a aQ anal -~.ra~

-g-[ L~Cacaans(| " fq a~| Q~nga Z) -2l Z- , S—(oat am-xo. ~p~fg-~-b]-"1Cl
Z6 al dmsx~ QZ ' (s "HI) 880l (s ;H)j8Lf Q" s H) 606 "(~ "Hi) SL'L
“($CH 1 ) 4L L “(~ "HZ) Zb'L (FHsNEYy NP CH | ) 9Z'L “(ZH S 6 = f
"PCHI ) 86 (~Fi S 9 =f P HI P L&' 4A(~ HS) SZ (ZHS | I |
=f PP "HI ) b8 Z (zZHS1 SI ‘S/=f /L\ H) 9°Z “(~ "HZ) bb'l (-~
“HSI) 80 ~(9P-0SY~IQ 2IY~I~l H ' (88b = H+Y~l (an+ S~) SY~I 0 0' O O-~
~' .~0~ "OH L..~l apyn~~xogl a-, ~ aa®4nal -yza~ O
[ | ~ui aaﬁs(l ~f ~I ~a~| ~g~qdaa- Z) - Bl Z- ~Cxodo. zd- S- (oal ar e~x0. ~p~f g- ~- y] - ~I ~I
at dmax~ ' ( N'-[I8)(326¢edxypespoxil-#-(Kenydroxvafind#IRQR- 6 ~(ZH S 6=f "P HI)
'8 " C- S Hr{ thQﬁnetkvl Qccmb@S&%leﬁcm& %ed{dldmﬂie 18mé 0473 mx'ﬁ'gi') aﬁ@ L
ZH b 8 = f %I—} ﬁog @ g @&é@@ rzlst1§~<§g\f4 cﬂ) (Hm?)r‘kvanirb qn(\gat S
9 “(zH O T CZH 9
=f P "HI rpogmmpex@mre for)lhp' Ambeslite pesin-JRIG2 (plus) was pided)o ggverzhe (~ °
99' 7 ° C~10 H 2b3-4land (e miire SGas(ilteted-had dvagorhted- ThipréfiicOway GEn OSY1I Q)
LY=IT~1H SR HenE &riturated with ether and dried under high vacuum to

. give the product as a white solid (89mg).
MSES -ve M-H =472
MS ES +ve M+H =474
IH NMR (DMSO0-dg): 0.83 (9H, s), 1.59 (2H, m), 2.06 (3H, d, J =4.5 Hz), 2.66

(1H, dd,J=4.0, 13.5 Hz), 2.83 (1H, dd, J=11.0, 13.5 Hz), 3.20 (1H, m), 3.24
(1H, m. partially obscured), 3.36-3.48 (3H, m), 3.76 (1H, d, ] = 9.5 Hz), 4.02 (1H,
d, J=9.5 Hz), 4.35 (1H, br s, exchangeable with D20), 7.04 (1H, m), 7.25 (1H, 4,
J=8.5Hz),7.44 (2H, m), 7.57 (1H, s), 7.58 (1H, d, = 8.5 Hz), 7.74 (1H,d,J =

20 8.5H2z),7.78(1H,d,J=7.5Hz), 7.83 (1H,d,J = 7.5 Hz), 9.08 (1H, s), 10.91
(1H, s).
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Example 42
N'-[3S-(3-Dimethylaminopropoxy)-4-(N-hydroxyamino)-2R-(2-
naphthylmethyl)succinyl]-S-tert-leucine methylamide

[N ]
wh




g0 20 Novenber 2002 Eranple 93
N - (4-{ N Hydr o~t yam no) - ZR- ( 2- napht hyl net hyl ) - 3S- pr opo~ysucci nyl ] -Stert-1| eu
“cine N, N-di met hyl hydrazi de HO-H-N~-H/' N\ ' O M5 (ES +ve) MH = 487 MS(ES -ve)
MH = 485, MTFA = 599 1H NMR (DVSO-d653 0.81 (3H) t, J28 Nodedtiber 2D02-
(9H, s), 1.45 (2H, m, 2.21 10 (6H s). 2.66 ( 1 H m, 2.84( | H s). 3.19
(I'H m, 3.32 (2H m, 3.76( 1H d. J =9.6 Hz), ~ .99 ( 1 H d) J =29.3
Hz). 7.26. ( la)iN'-@-t-Butoy- 315-[—&-)1;mEth#fﬁn(xﬁbprd@o;(yy-?.EH‘.’.(nabhlthylm)ethy'il)-70 (2H,
”)1 7. 78 (2H, fecindi28-tert-lEucifie melfyiBBide 1 H s). 1 ~ Exanple 94
N -(3S-tert-Buto~cy-4- (N hydroxyam no) - 2R- ( 2_papht hyl met hvl ) succi nyl ] -Stert
-I euci ne cycl opropyl am de 20 The title prod was prepared as previously
described (e.~. Exanple 80) and crystallis rom Et 20l Et OAcl i vteOH, to
‘give a creamsolid, 0.276 g (76 %9 . N1S (EBS ) MtH = 498, MtNa = 530. 1 H
NVR (DMBO-d6): 0.0~ (2H, m), 0.38 (I2H] (9H) s), 1.12 (9H, s), 2.10
(1 H mM, 2270 ( 1 H dd, J = 147 8% ! AMe(IHdd J =14) 11
Hz), 3.05 ~( 1 H m. 3 .94 ( 1H, ?/QJ-OQ/T&HZ) 4.01 ( 1 H d. J=29.0
)

Hz), 7:24 ( 1 H dd. J =8.5 1.5 Hz)) 7.3 8-7.47 (4H m, 7.55 (| H s).
7.73 (1 H d, J =8 .5Hz)) 7. 80 (2H m, 894 ( 1 H br. s), 10.69 ( 1
H, br. s). 20 Novenber 2002 Examjl™e 95

-[ 4- (N- Hydr oxyami no) - 3S- propoxy-2R- (2R, S- (1, 2, 3, 4-t et r ahydr onapht hyl )
rret hyl } sucgi nyt&agoﬁmhnlfmr{e-trmtbwsmmedﬁmv B pbki)-ER Dduct was

prepared anal o % E§ Jng,t gng ﬂqvq (% 6@%[,

S) - 3- hydr oxy- 2- §1 orma PRaP

chci n)e/lte axdzﬁ W\'%;W?l TL¢ig OW'EﬁL m)[q.} 9 \)"éasé‘*y?ﬂjél e buff

soI id, 10 0. 39®e@xawsiﬁwyl qt@r(@goaléewl Nn Smmol)7 The mikmrewsOgiregifantl e 96
- [ 4- (N- Hydr opitgnindaheBSas dibpedpiddichRrodethand by ivaged yijis2¢ ¢iQ1ehd - S15

t ent -1 eucige nm&wafwmld Bridd@N44S0 48 afid OsHichrMeS td0Fi0P eHeatesH e ROOWRRY 1O
Exanpl e 65 (al

n
N- [ 4-t But oxy- 3 % % G %"‘22 napht hyl met hyl ) succiny!]-S-tert-1| euci ne
benzyl ester 2ﬁhmwlaqar(éﬁﬁqlg)a\r«i@ stircted it erhang (fmd) withdimeshtpoined3m)tina
Et 201 Et OAc), tsalpdwessel foreirrs.oThelsolGendPde evBforded all ethizBacevatd addrH = 474,

M:Na = 496. 1%%:(1%&@:&@&0&@3&1&% wétk a&d%pfbduet wasthxtiZdred 1. 04
d )
S%HS Zz(il_P i eth%t?é(a!z f]ﬁHeQﬁga eghé\%:sl%d%th QN%@ gﬁ%12(3H

d J =09.5 m)evapomed( Iixwwadl}roygltash@ columnaf pilicz gali(ehugiopwith | 7. 56 (1
H, s), 7.71 (2¢ichioyomeathdde/f2tianalppaveeanvhitke fodm(520Miz) 86%9).08 ( 1 H, s), 10.89
( 1 H s), 10.9% £S+vEIMSH =542 92 20 Novenber 2002 Exanple 97

(3 (N By oram ol i PEEPRNN G 21 BRI ! BE DAL )55 el S 55 eve

| ne N-tert-but
20 (3H,d,J=4.5Hz),227(2H, m),2.76 (1H.dd, J =4.5. 13.5 Hz),2.95 (1H, dd.J
=10.0, 13.5 Hz), 53.19 (1H, m), 3.32 (1H, m, partially obscured), 3.46 (1H, m),
3.80 (1H, d, J=8.5 Hz), 4.09 (1H, d, ] = 9.5 Hz), 7.28 (1H, dd, ] = 1.5, 8.5 Hz),
7.33 (1H, m), 7.44 (2H, m), 7.60 (1H, s), 7.69 (1H, d, ] = 9.5 Hz), 7.75 (1H,d,J =
8.5Hz),7.78 (1H.d,J=7.5Hz), 7.84 (1H, d, ] = 7.5 H2).

[}
W

b) N'-[3S-(3-Dimethylaminopropoxy)-4-(N-hydroxyaminoe)-2R-(2-
naphthyimethyl)succinyl]-S-tert-leucine methylamide

AN



~i) .l. ~. Ho, . ii I N, ; a .0_H, . :
MtH = 516 1H NVMR (DMBO-d6): 0.82 (3H, t, J

“(9H, s), 1.45 . (2H, m, 2.62 ( 1 H, dd, J ,13.5 Hz), 2.90 ( 1 H, dd,
3 =11, | 3.5 Hz), 3.26 (3H, 10 . m, 354 75 ( 1 H, d, J29 Novémiey 20022 (
1 H d J=9 5H), 7224 (1 H m, 741 (2 H n, 7.55 ( 1 H s), 7.71
(2H, m, 7.78 (2H, nm, 9.08 ( 1 H s), 10.14 ( 1 H s}, 10.89 ( 1 H, s).
Exanple 98 , 15 N -[3S-tent-But oxy-4- (N hydroxyan no)

2R-{ 2R, S- (1, 2, 3, 4t et rahydronapht hyl ) nethyl)succinyl]-S-tent-I| euci nam de 20
.The title product was prepared anal ogously to Exanples 10 and 81 from

di et hyl

(2R, 3S) - 3- hydrexpvar df{tR Shurdtdster Zrogn &-[-£-BaRkdI@RGHR @ Am AoptogaRi Py |

'SE;(Jg(r:r;)lngt 89 NS.‘Z&-%%—n"é\éﬁ?hyhﬁé_thﬁ)é&%inﬁ]\@-'E. L sucit@ et ! a.mit:‘leg3 20 Novenber 2002

N -[4- (N Wdrb'k@él;ﬁ%rﬁ@%f(’ﬁpfrﬁelﬁﬁ%éﬂkﬁj thg Hiil spthardkeupdng MipuRy succi nyl 1 - N
- met hyl - S-& enbernzyliyidnenyiaming pndsregnadal of thiOANbddzYl gosiep By By8rogesalsis gave of

N - [ 4- Hydr oxyméRuleScomaionyd.benzo[ 6Jt hi ophene) - 3

S- propoxysucc{ pyE§-. 0k fRHWAgeS- t ent - | euci nami de (60ng, 0.13 nmol) in

anhydr ous DNF%% ) \gﬁa I1_:{r_e53)ﬁ.ed sequentially wth HOAT {36ngy, 0.27 mmol)
and EDC(SImJN =7V T)," d the reaction solution was stirred at room
tenperature f bid NMBSMOMBRet )88 2 (R Hhes) hiy 89 (d-hinoy, RS (BE8dY) =8.482nddK) and

N et r‘g'n"%ghgg;}?édg .rrm%?ﬁ.‘??: 1314, JI0) 13856, tﬂiﬁ;(ﬁ‘?%‘jﬁﬁ% g sreaction
SALEE ' f

odm t enper.ature’” gacti ol gti_on was
evaporated to 3 T s‘F‘dQ?é“%ggYsmﬁ&‘t“F&l’i’ e‘&hbgtjl\i—é zoét’-}wgt(bacet ate
and wat er. Thelphhad&sd bizd TsfdFamd7.30d Hhdsl, d=ghfi &5 pleaskdna washed with -
fugt her grat ev.s_amdﬁsaﬂh 9 S¢HE) MBS D (IRrHona g Ha, I NI Hapd. 78 (1l aWth-=hdbri ge
and over nagnesi 3 i evapor ated an
triturategd WI?% IJ(gilﬁl’e?'rl%’/I(ﬂg’t éx;ﬁﬂf%}%g\%g? e}?’ﬁg’gﬁg’%a (’:bg%ﬁg)'as a white solid
(I 5ny, 24%. M5 (ES +ve) [MH + = 463 1H NMR (DMSO-d6): 0.89 (9H, s), 0.91
(3H, t, J = 7Egampjedd 57 (2H ), 2.24 {3 H d, J = 4.9 Hz), 2. 82 (2H, .
M, 3.07 ( 1 N-[3§-(2-RS-BietpLypiopody)-B(Nd¥dfoxyamind)-2R-(2-aphtBdmezhyl)4. 0 5 (
1 H s), 7.14gfccint]-SlertetiiRe etitglamide 7-22 ( 1 H g, J =5 .6 Hz), 7.27 {
1H d J=34H]), 7. 50{ 1 H d, J 4 H), 7.53 (1 H t, J=6.0
Hz), 72759 ( 1 H s), 775 ( 1 H d, J Hz), 9.11 ( 1 H s), 10.96 ( 1
H s). Exanple 100 25 )
N -[4-{ N Hydr oxyam no) - 3S- cycl ohexyl oxy-
t-1euci ne N-nethoxyam de 0 ~~N.o~ H 30

|}

, H I: .00 M5 (ES +ve)
Hz), 0.86 (9H, s), O.87

7.
3

- napht hyl met hyl ) succi nyl ] S-ten

HO~y Y \;)J\NHMe
P& o
20 /EOA:.
Prepared from N'-[4-t-butoxy-3S-(2RS-hydroxypropoxy)-2R-(2-naphthylmethyl)-
succinyl]-S-tert-leucine methylamide as in Example 40.
MS ES -ve M-H =514
25 MSES+ve M+tH=3516

IH NMR (DMS0-dg): approx. 2:1 mixture of diastereoisomers, 0.82 (9H, s), 1.11

and 1.12 3H, 2xd,J=6.5 Hz), 1.96 and 1.97 (3H, 2 x 5), 2.02 and 2.05 (3H. 2 x
d, J=4.5 Hz), 2.68 (1H, m), 2.80 (1H, m), 3.23-3.50 (3H, m), 3.86 (1H, m). 4.00
and 4.01 (1H, 2xd,J=9.5 Hz), 4.80 (1H, m), 7.0 (1H, m), 7.25 (1H,d. ] = 8.5

30 Hz),7.44 2H.m), 7.57 (1H, s), 7.61 (1H. m), 7.74 (1H,d, ] = 8.5 Hz), 7.77-7.84
(2H. m), 9.12 and 9.14 (1H, 2 x s), 10.90 (1 H, s).



10 1~ 20 30 3~ 40 94 20 Novenber 2002 1 H NVR (DVMSO-d6) 0.86 (9H, s),
1.00-1.23 (SH m. 1.45 (I H m, 1.63 (2H M, | .76 ( 1 H m, 1.87 ( 1
"H m, 267 ( 1 H J=23.513.5Hz), 228 ( 1 H dd) J =13.5,11 Hz)) 3.13
(3H, s), 3.21 (2H, m, 3.95 (2H, m, 7528 ( 1 H n), 7.20 fYevremiber 205 ( 1
H s). 777~ (2H m, 7 .78 (2 H mM) 9.07 (I H s), 10.84 ( 1 H 5s),
10.90 ( 1 H) s 9'2‘&%0 Novenber 2002 Clains |I. A conpound of formula (n:
O R O H N NH &Xap OR O R wherein: Ris methyl substituted by one to
three groups s&'dét@4Hydoexyamine)-3S&(3-RS-hydeenypnopasy)-2R{¥nyl ; nisOorl; Rl
s aryl nmethyl eapheiyfmeehyd)-ydziivilyS-teritlednainkéiylamideenyl , aryl) cycl oal kyl
or cycloal kenyl; and R3 is hydro?en, alkyl, alkenyl, alkynyl or aryl. 2. A
conmpound acgording to claim1) wherein Ris allyl, propyl, ethyl or
isopropyl, andlor RL is 1- or 2-naphthylnmethyl:; and/or R2 is t-butyl;
and/or R3 is hydrogen or nethyl. 3. A conpo according to claim 2,
wherein each of n and Rto R3 is selected the group consisting of the
val ues ascribed to it in the >rxanples hergi flabove. 4. A conpound accordi ng
to claim?2, selected fromthe group c@nsifstkngjof the conpounds descri bed

I n the Exanpl es herei nabove. 5. ACO0 { é‘e_n:‘g)\mdheng to claim1 or 2, which
is a conpound of formula (I_A): i 9620 ).ie\nber 2002 . yr 1J10R O

| H /E
fo]]

Prepared by cleavage of the acetate in N'-[3S-(2-RS-acetoxypropoxy)-4-(\N-
hydroxyamino)-2R-(2-naphthylmethyl)succinyl]-S-tert-leucine methylamide with
lithium hydroxide as in Example 41.

10
MS ES -ve M-H =472
MS ES +ve M+H =474
1H NMR (DMSO0-dg): approx. 2:1 mixture of diastereoisomers, 0.83 (SH, s), 0.98

~ and 1.00 (3H, 2 xd,J=6.5 Hz), 2.09and 2.11 (3H.2 x d. ] = 4.5 Hz), 2.67-2.89

15 (2H, m), 3.08-3.29 (3H, m), 3.65 (1H, m), 3.83 and 3.84 (1H, 2 x d, ] = 9.5 Hz),
4.03 (1H, d, ] = 9.5 Hz), 4.50 and 4.51 (1H, 2 x d, J =4.5 Hz), 7.12 and 7.19 (1H,
2xm), 7.25 (1H, m), 7.44 (2H, m), 7.57 (1H, 5), 7.62 (1, m), 7.74 (1H, d, ] =
8.5 Hz), 7.77-7.84 (2H, m), 9.09 and 9.11 (1H, 2 x 5), 10.86 and 10.90 (1H, s).

20 N'-[4-t-Butoxy-3S-(2-hydroxyethoxy)-2R-(2-naphthylmethyl)succinyl]-S-tert-
leucine methylamide

(8]
n

A mixture of the N'-[3S-Allyloxy-4-t-butoxy-2R-(2-naphthylmethyl)succinyl]-S-
tert-leucine methylamide (2.0g, 4.03mmol), N-methyimorpholine N-oxide
(520mg, 4.43mmol) and osmium tetroxide (0.8 ml of 2.5 % solution in t-butanol)
in acetone (24ml), t-butanol (6ml) and water (6ml) was stirred at room
temperature for 24 hrs. A few crystals of solid osmium tetroxide were added and
30 the mixture was stirred for a further 24 hrs. The solvents were removed and the
mixture was filtered through a short column of silica gel (ethyl acetate) to give the
intermediate diol as a white foam (2.098g, 98%)



N~NHORy HON- | ~ () ORORZ 6. The use of a conpound accordin' to
any one of the precedin' clains for the production of a nedicanent for the
“treatment or prophylaxis of disorders such as aller?y, inflammatory

di sorders and autoi mune di sease in w§&h the over produ2@iNgverhber 2002 i s
inplicated. 7. A nethod for the treatnment or prophylaxis of disorders such
"as allergy) inflammatory disorders and autoi nmune di sease in which the
over production of s-CD?3 is inplicated, which nmethod conprises the

adni ni st r at i oThefiok and sqihun gpedodne (H73mgt ¢.54myncdnia lo#-dédxan(Bérl)twas t o a

~human or non- pmm wmmedlaardwﬁef&ﬁ %@:@fforﬁmsAAphﬁfmsﬂeh'o@%mﬁmpomtlon

for the treat |sorders such Vi, IQ1G1 ammat ory
di sorders andP&if d@f‘rﬁ?@ 538’%8%%3%“% SHREN Y P “8%? |§’55&3F€%% %rf %“dEBés is

i npl i cat ed whbetehydig (73892 2Gwmpb iirag addwdoandiafter sragfobidmers Seains 1 to 5
and opti orgl | yeaarighaesqoechedwith yaramosirrabbe usahl orde sdhmoefmdthe A process

for preparing a»&ﬁmwn@«;@@r%m adefar 2N nmﬂcqfw&éaa&@aéldtrﬁe rodihd ch
DrOgess, COMR LS g L i DY
Rto R3 are ag @PPW@&O‘H&P%? % and 9(“6 aae C%ﬁceﬁrﬁﬁ such as

benzyi or tri MRtdydisgriaphy on sifitd galeé&@i’(oleldg/l acammunhe}dme)‘ gdhenhepeodidrasa O R O

H HO OR Q mglf@irﬁl(ﬂG?J]@7% to R3 are as defined hereinabove, and any
hydr oxy. roup ﬁw =yboqr otected, with hydroxylanine or a salt
t hereof, or conmpound of fornula ()7 to a different

conpound, of f rMMé(@\?fSQSd@e@BﬁéQHrﬁérbﬂﬁ%b\ﬁbzzbl yH. AL & Grpd v D32 f or nul a

(In or (1T17 CFB% iy negl H@sCH 9%(1HAM1 o ALA 13.5 Hz), 3.20 (1H. m), 3.36

. A&Y. AYI . A9Y{ gg} /@3& 9 A .

. A9Y. A93. A3. A 8/§/A(Y ﬁ&TA 0 % £10 ! = A Ha).

% AOF. A’ | LSALNAAS.(hEK 1A= 6 Z) AYL«EP AR dAYJ A3, A\?FBZ)A% 44 (A, mi; EShGHL.AE AL. A
A 2.AY. . AUR7AR-AS@(4Yh)A3. E. AYUL. A { .A3. .A9n. AU

L. AUL. AU. AAE. AFE. AY. AH. ALY- . Al h. A{ 2. AY R A .AUY. AA A . A

U . AYA. A3. AlUe. A. . A3U. AAy. Al U. AA. A@A. . A" . A&L. A&Ue. A3s. AAs . A

. A{L?#N: : 88445 &C

44( A4#. #. 8~ ?9?’E(§@E‘Piié%?x<<88’?888’7 <<<<<<<8<<<x>’?x>x>xx| | >| ><>P<K><>8>8>?2X>X>

x8?7788" 877(B<8881[88-|(b-8°8y88y51’b8M
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I"/\\

Prepared from N'-[4-t-Butoxy-3S-(2-hydroxyethoxy)-2R-(2-naphthylmethyl)-
25  succinyl]-S-tert-leucine methylamide in an analogous manner to that described
above for Example 40 .
MS ES -ve M-H =500
MS ES +ve M+H =502
IH NMR (DMSO-dg): 0.82 (9H., s), 1.99 (JH s), 2.05 (3H, d, J=4.5 Hz), 2.67
30  (1H,m),2.82(1H,dd, J=11.0, 13.0 Hz), 3.26 (1H, m, partially obscured). 3.46
(1H, m), 3.59 (1H, m), 3.85 (1H, d, ] = 9.5 Hz), 4.00- 4.04 (3H, m), 7.02 (1H. m),
7.24 (1H, dd, J = 1.5, 8.5 Hz), 7.44 (2H, m), 7.57 (1H, 5), 7.63 (1H. d. } = 5.5 Hz),
7.74 (1H,d,J=8.5 Hz), 7.77 (1H, d. J = 7.5 Hz), 7.83 (1H, d, J = 7.5 Hz), 8.14
(1H, s), 10.92 (1H, s).
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10  hydroxyamino)-2R-(2-naphthylmethyl)succinyl]-S-tert-leucine ethylamide with

lithium hydroxide
MSES -ve M-H=472
MS ES +ve M+H = 474

, '"H NMR (DMSO-dg): 0.71 (3H, t, J = 7.0 Hz), 0.84 (9H. s), 2.58-2.76 (3H, m),

15 2.86(1H, m),3.20 (1H. m), 3.29-3.44 (4H, m), 3.82 (1H, d, J = 9.5 Hz), 4.05 (1H,

d, 9.5 Hz), 4.53 (1H, t. J = 3.3 Hz), 7.25 (1H, dd, J = 1.5, 8.5 Hz), 7.35 (1H, m),
7.43 (2H, 1), 7.57 (1H, s), 7.61 (1H, d, J = 9.5 Hz), 7.73 (1H, d, J = 8.5 Hz), 7.77
(1H,d,J=7.5Hz), 7.83 (1H, d, ] = 7.5 Hz), 9.09 (1H, s), 10.88 (1H, s).

20 Example 51
N'-[3S-(2-Dimethylaminoethoxy)-4-(N-hydroxyamino)-2R-(2-
naphthylmethyl)succinyl]-S-tert-leucine ethylamide

[)
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Prepared from N'-[4-t-butoxy-3S-(2-hydroxyethoxy)-2R-(2-naphthylmethyl)-
succinyl]-S-tert-leucine ethylamide in analogous fashion to Example 42.

MS ES -ve M-H =499

ES +ve M+H =501

'H NMR (DMS0-de): 0.70 (3H, t, J = 7.0 Hz), 0.85 (9H, 5), 2.22 (6H, 5). 2.45

30 (2H, m, partially obscured), 2.60-2.76 (3H, m). 2.87 (1H, dd, J = 10.5, 13.0 Hz),
2.24 (1H, m), 3.41 (1H. m), 3.49 (1H, m), 3.81 (1H,d, ] =9.0 Hz), 4.04 (1H,d, J



3z10% h& ()- Y 210% h& ()-F .10% & ()-9-& 10% h& ()-Td bC
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SO109%&' ()-!X. 109%&' ()-)xyz{!~ @ 10%G8& ()-F 10%% ()-!|310%& ()-

=9.5 Hz), 7.26 (1H, dd, I = 1.0. 8.5 Hz). 7.30 (1H. 5), 7.44 2H. m), 7.56 (2H, m),

7.72 (1H.d, J=8.5Hz), 7.77 (1H. d, ] = 7.5 Hz), 7.80 (1H, m), 9.08 (1H. s),
11.10 (1H, brs).

Example 52
N'-[4-(N-hydroxyamino)-3S-(2-(1-imidazolyl)ethoxy)-2R-(2-naphthyimethyl)-
succinyl]-S-tert-leucine ethylamide

i

10  a) N'-[4-t-Butoxy-3S-(2-(1-imidazolyl)ethoxy)-2R-(2- naphthvlmethv 1)-
succinyl]-S-tert-leucine ethylamide

15 A solution of the mesylate (456mg, 0.770mmol) prepared from N'-[4-t-butoxy-
3S-(2-hydroxyethoxy)-2R-(2-naphthylmethyl)succinyl]-S-tert-leucine ethylamide
(analogously to Example 42) and imidazole (115mg, 1.69mmol) in DMF (10ml)
was heated at 100°C for 7 hrs. The DMF was evaporated and ethyl acetate and
sodium carbonate solution were added. The product was extracted into ethyl

20  acetate and the extracts were washed with brine and then dried (Na;SO4) and

evaporated. Chromatography on silica gel (elution with

dichloromethane/methanol) gave the title compound as a white foam (44%).

MS ES +ve M+H = 565

'H NMR (DMSO-dg): 0.80 (3H, t, J = 7.0 Hz), 0.86 (9H, s), 1.37 (9H, s). 2.70-

2.85 (3H, m), 2.96 (1H.dd, ] = 9.5, 13.0 Hz), 3.25 (1H, m), 3.57 (1H, m), 3.70

(tH, m), 3.80 (1H.d, J = 7.5 Hz), 4.04-4.20 (3H., m, including d at 4.12,]=9.5

Hz). 6.90 (1H, s}, 7.23 (1H, m}, 7.26 (1H, s), 7.40-7.48 (3H, m), 7.62 (1H, m),

7.70 (1H, 5), 7.74-7.85 (4H, m).

[N]
n
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Removal of the t-butyl ester from N'-[4-t-Butoxv-3S-(2-(1 -imidazolyl)ethoxy)-
2R-(2-naphthylmethyl)-succinyl}-S-tert-leucine ethylamide with TF A, conversion
of the TF A salt to the HCl salt and coupling with O-benzylhydroxylamine and
removal of the O-benzyl group by hvdrogenolysis gave the title compound.
10 MSES-ve M-H =322
MS ES +ve M+H = 524,
‘H NMR (DMSO-d¢): 0.67 (3H, t, J = 7.0 Hz), 0.82 (H, s) .50-2.68 (3H, m),
2.84 (1H,dd,J=11.0, 13.5 Hz), 3.32 (1H, m, partially obscured), 3.55 (1H, m),
3.65(1H,m), 3.88 (1H, d, J=9.5 Hz), 4.01- 4.11 (3H. m), 6.87 (1H, s), 7.18 (IH,
15 s),7.19-7.26 2H, m), 7.43 (2H. m), 7.55 (1H, s), 7.62 (1H, s), 7.71 (IH,d, J=9.5
' Hz), 7.73 (1H,d,J = 8.5 Hz), 7.77 (1H.d, J = 7.5 Hz), 7.80 (1H, d, J = 7.5Hz).
9.15(1H, ), 10.93 (1H, s).

20 Example 53
N'-[4-(N-Hydroxyamino)-3S-(2-methoxyethoxy)-2R-(2-naphthylmethyl)-
succinyl]-S-tert-leucine ethylamide.

19
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h& () - @ AWAAAABAB{\: ! S!I'! S#s109&' () - y h&u()fyL ! 10% h& ()- L10% h& () -
410% h&' ()-110% h&' () - BBBBB BYB} [ ¥ l%I’%IDH&()-!|,10%~ ~& ()-f3+10%
h& ()-y)10% h& ()-!<S#s10%\ & ()--!I S# O%h/]\
h& ()--9%B1B} BBBBBBBuj @ S! $Y' 10% & ()-) 10 h 10 h 10 hy910% h& ()-F710%
h& ()-y510% h& ()- !'!, 10%AA& ()-BBB §qCCCz[<j _@S' y@O0% & ()- 10% & ()-
Glo% & ()-).
TlO%t&():" 109& ()--!1:10%t & ()--CDDDPDUDDD{\=j @ S! % 10% & ()-3"L10% & (
)-1[ &S10%& () - T&gﬁg 19&-0( N-[“stBogoxy & -2 hvdroxvethoxy) -2R-(2-naphthylmethyl)-
10% & () - DD) Et hicERyHE]-te@-Shéihe eth&lamide(B0%ng, (.} mmol) and proton sponge
(514mg, 2.4 mmol) in dichloromethane (10ml) was added trimethyloxonium
tetrafluoroborate (335mg, 2.4mmol). After stirring at room temperature for 3 hrs.
10  further quantities of proton sponge (130mg) and trimethyloxonium

tetrafluoroborate (90mg) were added and the mixture was stirred for a further 2

hrs. Ethyl acetate and 2N HC! were added and the product was extracted into

ethyl acetate. The extracts were washed with sodium bicarbonate solution and

brine and then dried (MgSO;) and concentrated. The product was
15  chromatographed on silica gel (elution with ethyl acetate/hexane) to give the

product as a white foam (88% yield).

MS ES +ve M+H = 529, M+Na = 551

'HNMR (DMSO-dg): 0.77 (3H, t, ] = 7.2 Hz), 0.86 (9H, s). 1.44 (SH, 5), 2.72-

2.81 (3H, m), 2.97 (1H, dd, J = 10.0, 14.0 Hz), 3.22 (I1H, m), 3.24 (3H, 5). 3.41-
20 3.47 (3H.m), 3.60 (1H, m), 3.86 (1H, d, ] = 8.0 Hz), 4.09 (1H, d. ] = 9.5 Hz),

7.29 (1H. dd, J = 8.5, 10.0 Hz), 7.40-7.55 (3H. m), 7.60 (1H, 5), 7.70 (1H.d, ] =

9.5Hz), 7.75 (1H, d, ] = 8.5 Hz), 7.77-7.85 (2H, m).

b) N'-[4-(N-Hydroxyamino)-3S-(2-methoxyethoxy)-2R-(2-naphthyimethyl)-
succinyl]-S-tert-leucine ethylamide

19
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The t-butyl ester from N'-[4-t-Butoxy-3S-(2-methoxyethoxy)-2R-(2-
30  naphthylmethyl)succinyl]-S-tert-leucine ethylamide was removed with TFA and
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To- 100 {) - e 1iiing rvoninacid Wiy dopwanid oaht BEGREpe snbggAe0
} MVNNNNNOPb @ gi®e the] i q_camt(n)d‘ 3|er0%& ()- 10 10
10S 9f 10% () MRIEYEvd M-BRLA06& () - PBORRS@| Uz[ 9b@
MS ES +ve M+H = 488, M+Na =510
5 'HNMR (DMSO-dg): 0.67 (3H, t, J = 7.5 Hz), 0.85 (SH, s), 2.50-2.69 (3H, m,
partially obscured), 2.84 (1H, m), 3.20 (3H, s), 3.24 (1H, m), 3.39 (3H, m), 3.52
(1H, m), 3.80 (1H, d, J = 9.5 Hz), 4.03 (1H, d, ] = 9.5 Hz), 7.24 (2H, m), 7.43
(2H, m), 7.58 (2H, m), 7.72 (1H, 4, ] = 8.5 Hz), 7.75-7.85 (2H, m), 9.10 (1H, s),

10.90 (1H, s).
10
Example 54
N’-[3S-Ethoxy-4-(N-hydroxyamino)-2R-(2-benzothiophenylmethyl)succinyl}-
S-tert-leucine methylamide
H—=0 0 7\ )
N s
H Ho
/—o orN o
AN L<N—H
15 AN

Prepared analogously to Example 1) a) + b) +c) from N-3S-Hydroxy-2R-4-
methoxy- (2-benzothiophenylmethyl)succinyl}-S-tert-leucine methylamide by
alkylation with iododethane instead of allyl bromide.
20 MS (ES +ve) M+H =450
1H NMR (DMSO-dg): 0.87 (9H, s), 1.04 (3H, t, J = 6.9 Hz), 2.23 (3H, d, I = 4.5
Hz), 2.71 (1H, td, J = 1.8 Hz, 15.6 Hz), 2.99 (1H, t, ] = 15.6 Hz), 3.21 (2H, m),
3.43 (1H, m), 3.74 (1H, d, ] = 9.5 Hz), 4.14 (1H, d, ] = 9.5 Hz), 7.07. (1H, 5), 7.28
(2H, m), 7.40 (1H, q, J = 4.6 Hz), 7.65 (1H, 4, J = 7.3 Hz), 7.82 (2H, m), 9.10
25 (1H,s), 10.90 (1H, s).

Example §5
N’-[4-(N-Hydroxyamino)-3S-cyclohexyloxy-2R-(2-naphthyimethyl)succinyl]-
S-tert-leucine methylamide

30
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10% Q Q&' () -zb} bbbbbbbbbC fY 10%& ()-f 109%B& ()- YMLOY%& ()- 10m 10m
10n710%& () -/ 10%& () - b5cntccKdwedEbC f S10%%& ()-! 10%& () -
J710%& () -Ss10%& ()-f&f 109%& () -f3109%6& ()-wef] fffMyvhaBbC
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10%EFEF& () -vhhh/i}iijdEbC L6z10%& ()-5L10%& ()-s310%& ()-
(hydroxy)-2R-(2-naphthylmethyl)succiny!]-S-tert-leucine methylamide by
alkylation with cyclohexeny! bromide {instead of ally! bromide), followed by
hydrogenation.
5  MS (ES +ve) M+H =498

LH NMR (DMSO-dg) 0.84 (9H, s). 1.10 (SH. m). 1.45 (1H. m), 1.64 (2H. m), 1.75
(1H. m), 1.84 (1H, m). 2.01(3H.d, ] = 4.5 Hz), 2.67 (1H. ] = 4,13.5 Hz), 2.82
(1H.dd, J =13.5,11 Hz), 3.19 (2H, m), 3.97 (2H. m), 6.91 (1H. q. J = 4.5 Hz),
7.28 (1H, m), 7.43 (2H, m), 7.52 (1H, d, =9 Hz), 7.59 (1H. s), 7.79 (3H. m),

10 9.07(1H,s), 10.87(1H, s).

Example 56
N’-{4-(N-Hydroxyamino)-3S-(2-hydroxy-2-phenylethoxy)-2R-(2-
naphthylmethyl)succinyl]-S-tert-leucine methylamide

Prepared analogously to Example 1) a) + b) +c) from N-4-t-Butoxy-3S-
(hydroxy)-2R-(2-naphthylmethyl)succinyl]-S-tert-leucine methylamide by
20  alkylation with phenacy! bromide instead of allyl bromide and reduction with
triethylsilane and TFA.
MS (ES +ve) M+H = 336
1H NMR (DMSO-dg) 0.88 (9H, 5), 2.19 (3H, d. J = 4.5 Hz), 2.82 (2H. m), 3.23
(1H, m), 3.40 (2H, d). 3.89 (1H, d. I =9 Hz), 4.09 (1H, d, ] =9 Hz), 4.70 (1H. m),
25 5.32(1H, br.s), 7.28 (7H, m), 7.43 (2H, m), 7.54 (1H, s), 7.66 (1H, d), 7.78 (3H,
m), 9.11 (1H, s), 10.86(1H, s).
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Prepared analogously to Example 1) a) + b) +c¢) from N-4-t-Butoxy-3S-

(hydroxy)-2R-(2-naphthylmethyl)succinyl}-S-tert-leucine methylamide by

alkylation with N~(2-Bromoacetyl)morpholinamide instead of allyl bromide.
10 MS (ES +ve) M+H = 543

IH NMR (DMSO-dg) 0.80 (9H, s), 2.11 (3H, d, I =4.5 Hz), 2.71 (1H, dd. I =

4,14 Hz),2.87 (1H, dd, ] = 11,14 Hz), 3.27-3.64 (9H. m), 3.91 (1H, d, ] = 9 Hz),

3.96 (1H, d 1= 12.5 Hz), 4.03 (1H. d. T = 9.5 Hz), 4.13 (1H, d, J = 12.5 Hz), 7.19

(1H, q, J = 4.5 Hz), 7.26 (1H, m), 7.45 (2H. m), 7.58 (1H, 5), 7.75 (4H, m), 9.14
15 (1H,s), 11.08 (1H, s).

Example 58
N’-[4-(N-Hydroxyamino)-3S-ethoxy-2R-(2-naphthylmethyl)succinyl]-S-(N,N-
20  dimethyl lysine) methylamide

MS (ES +ve) M+H = 487

25 'H NMR (DMSO-d) 1.06 (3H.t. J =7 Hz), 1.13 (1H, m), 1,30 (4H, m), 1.59 (1H,
m). 1.84 (3h,d, J = 4.5 Hz). 2.08 (§8H, m), 2.65 (1H, dd). 2.81 (1H, dd), 3.16 (IH,
m), 3.30 (1H. m, partially obscured by water), 3.45 (1H, m), 3.78 (1H,d,J=9.5
Hz), 4.00 (1H, m), 5.86 (1H, m), 7.29 (1H, m),7.45 (2H, m), 7.64 (1H, 5), 7.83
(3H, m), 7.98 (1H, d), 9.02 (1H, br.s), 11.00 (1H, br.s).
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U& ()-/TW\g}[9rS4 10! 0(Y" 10%0JU& ()-! (Y"10% ;& ()-!y(Y"10%JU& ()-! @4.10% U
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Wi

MS (ES +ve) M+H = 543

1I-I NMR (DMSO-d¢) 0.66 (3H, t, J = 7 Hz), 0.84 (9H, m), 1.15 (2H, m). 1.35
(2H, m), 1.47 (2H, m). 2.07 (8H. m), 2.63 (2H. m), 2.84 (1H, dd, J = 11, 14 H2),

10 3.16-3.40 (m. obscured by water), 3.76 (1H.d. J = 9.5 Hz), 4.08 (1H.d. J = 9.5
Hz), 7.26 (2H, m), 7.43 (2H. m), 7.52 (1H,d. J = 9.3 Hz), 7.57 (1H, s), 7.75 3H,
my), 9.14 (1H, v.br.s), 10.87 (1H, v.br.s).

15 Example.60
N’-[4-(N-Hydroxyamino)-3S-[2-(4-methyl-piperazin-1-yl)-2-0xo-ethoxy]-2R-
(2-naphthylmethyl)succinyl]-S-tert-leucine methylamide

20
Prepared analogously to Example 1) a) + b) +c) from N-4-t-Butoxy-3S-
(hydroxy)-2R-(2-naphthylmethyl)succinyl]-S-tert-leucine methylamide by
alkylation with N-(2-Bromoacetyl)-N'-methylpiperazinamide instead of allyl
bromide.

25  MS (ES +ve) M+H = 556

THNMR (DMSO-dg) 0.81 (9H, 5), 2.11 (3H, d, J = 4.5 H2), 2.17 (3H, 5), 2.18-
2.35 (4H, m), 2.72 (1H, dd, ] = 4,14 Hz), 2.88 (1H.dd, ] = 11,14 Hz), 3.27-3.52
(m. partially obscured by water), 3.91 (1H,d. J=9.0 Hz), 3.96 (1H,d.J = 12.5
Hz). 4.05 (1H, d, J=9.5 Hz), 4.13 (1H, d, ] = 12.5 Hz), 7.16 (1H. q, ] = 4.5 Hz),

30 7.26 (1H, m), 7.44 (2H. m), 7.58 (1H, 5), 7.65 (1H, d, ] = 9.5 Hz), 7.70-7.86 (3H,
m), 9.12 (1H, s), 11.09 (1H, s).
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Prepared analogously to Example 1) a) + b) +c) from N-4-t-Butoxy-3S-
(hydroxy)-2R-(2-naphthylmethyl)succinyl}-S-tert-leucine t_butylamide by

10  alkylation with iodoethane instead of allyl bromide.
MS (ES +ve) M+H =486
TH NMR (DMSO-dg): 0.84 (9H, s), 0.92 (9H, s), 1.05 (3H, t, J =7 Hz), 2.62 (1H,
dd, J=3,13.5 Hz), 2.85 (1H, dd, ] = 13,11.5 Hz), 3.19 (1H, m), 3.29 (1H, m
obscured by water), 3.44 (1H, m), 3.75 (1H, d, J = 10 Hz), 4.08 (1H,d, ] =9.5

15 Hz),7.07 (1H, s), 725 (1H, d, J = 8.5 Hz), 7.41 (2H, m), 7.48 (1H, 4, ] = 9.5 H2),
7.56 (1H,s), 7.71 (1H, d, J = 8.5 Hz), 7.77 (2H, d, ) = 8.5 Hz), 9.10 (1H, s), 10.92
(1H, s).

20  Example 62
N’-[4-(N-Hydroxyamino)-3S-allyloxy-2R-(2-raphthylmethyl)succinylj-S-tert-
leucine t-butylamide

25  Prepared analogously to Example 1) a) + b) +c) from N-4-t-Butoxy-3S-
(hydroxy)-2R-(2-naphthylmethyl)succinyl}-S-tert-leucine t_butylamide by
alkylation with allyl bromide.

MS (ES +ve) M+H = 498
1H NMR (DMSO0-dg) 0.82 (9H, s), 0.92 (9H, s), 2.63 (1H, dd), 2.86 (1H, dd),

30 3.24 (1H, m), 3.79 (1H, dd), 3.82 (1H, d, ] =10 Hz), 3.94 (1H, dd), 4.07 (1H, 4,

obscured), 5.10 (1H, dd), 5.22 (1H, dd, ] = 1.5,17.5 Hz), 5.77 (1H, m), 7.07 (1H,
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10  Prepared analogously to Example 1) a) + b) +c) from N-4-t-Butoxy-3S-
(hydroxy)-2R-(2-naphthylmethyl)succinyl]-S-tert-leucine t_butylamide by
alkylation with iodopropane instead of allyl bromide.

MS (ES +ve) M+H = 500
* |HNMR (DMSO-dg) 0.82 (3H, t, ] = 7.5 Hz), 0.84 (9H, s), 0.97 (9H, s), 1.45

15 (2H,m), 2.63 (1H, dd, J=3.5,13.5 Hz), 2.85 (1H, dd, J = 11.5 Hz), 3.18 (2H, m),
3.11 (1H, m, obscured by water), 3.75 (1H, d, ] = 9.5 Hz), 4.07 (1H, m), 7.06 (1H
s), 7.25 (1H, d, J = 8.5 Hz), 7.44 (3H, m), 7.56 (1H, s), 7.72 (1H, d, ] = 85Hz)
7.78 (2H, d, 8.5 Hz), 9.09 (1H, s), 10.88 (1H, s). -

20
Example 64
N’-[4-(N-Hydroxyamino)-3S-allyloxy-2R-(2-naphthylmethyl)succinyl]-S-tert-
leucine benzyl ester
25 .
I
I
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MS (ES +ve) M+H = 533

IH NMR (DMSO-dg) 0.81 (9H, s), 2.63 (1H, dd, J = 3.5,13.5 Hz), 2.82 (1H, dd, J
30 =13.5,8 Hz),3.35 (1H, m), 3.76 (1H, dd, ] = 5.5,13 Hz), 3.84 (1H, d, J = 10 H2),

3.93 (1H, dd, J= 5,13 Hz), 4.18 (1H, d, J =9 Hz), 442 (1H, d, J = 12 Hz), 4.59
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Example 65
N’-[{4-(N-Hydroxyamino)-3S-propoxy-2R-(2-naphthylmethyl)succinyl]-S-
tert-leucine methoxyamide
10
4’[;,'"
.
A
[

MS (ES +ve) M+H = 474

IH NMR (DMSO-dg) 0.81 3H, t, = 7.5 Hz), 0.85 (9H, S), 1.44 (21, m), 2.64
15 (IH,dd,J=3.5,13.5Hz), 2.85 (1H, dd, ] = 13.5,11 Hz), 3.12 (1H, 5), 3.20 GH,

m), 3.77 (1H, d, J = 9.5 Hz), 3.96 (1H, d, ] = 9.5 Hz), 7.26 (1H, d, J = 8.5 Hz),

7.41 (2H, m), 7.56 (1H, s), 7.72 (1H, d, ] = 8.5 Hz), 7.78 (3H, m), 9.09 (1H, s),

10.88 (1H, s), 10.94 (1H, s).

20
Example 66
N’-[4-(N-Hydroxyamino)-3S-propoxy-2R-(2-naphthylmethyl)succinyl]-S-
tert-leucine (N,N-dimethylaminoeth-2-yl)amide

25

30 MS (ES +ve) M+H =514
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10  tert-leucine (N,N-dime

15  MS (ES +ve) M+H = 514
1H NMR (DMSO0-dg) 0.33 (9H, s), 0.76 (3H, t, ] = 7.5 Hz), 1.37 (2H, m), 2.12
(6H, s), 2.70 (1H, dd), 2.77 (1H, dd, J = 13.5,12 Hz), 3.10 (4H, m), 3.51 (1H, m),
3.72 (1H, d, J = 10 Hz), 4.00 (1H, d, ] = 9.5 Hz), 7.35 (1H, d, J = 8.5 Hz), 7.41
(2H, m), 7.64 (1H, d, J = 9.5 Hz), 7.70 (1H, ), 7.77 (4H, m), 9.09 (1H, s), 10.92
20 (1H,s).

Example 68
N'-[4-(N-Hydroxyamino)-3S-ethoxy-2R-(2-naphthylmethyl)succinyl]-S-(O-
25  benzyl) tert-leucinol

MS (ES +ve) M+H = 521
30 1HNMR (DMSO-dg) 0.79 (SH, s), 0.82 (3H, 1), 1.42 (2H, m), 2.63 (2H, m), 2.82
(2H, m), 3.19 (2H, m), 3.29 (1H, 1), 3.64 (1H, m), 3.70 (2H, d, J = 7 Hz), 3.79



1 109&' ()-! pOF 110%\ & ()-6:rzX7yWs | ysO0! 10%
& ()-y!~1110%\ & ()-g! ~0! 1 10% \ & ()-gi I'1 10%& ()-g! k! | 10%4H& ()-g! 10% & ()-Q
'SUMKI uV7 1109 ()-" 109 ()- 10\\ 10\\
10\\ 109\ & () -sf @0%\ & ()-)!0s0! 10% \ &9() - y3KWAUV7 ! pOY MIVBR&dr)2d02
X& 10%&' () - F! X0! 109&' ()-! N 10%&' ()-! 16% " & ()-10 109KK& ()-1hj} 9uVs
11 y) " 11094 | &1, § =)0 Hzm%wolH d-D546.5 Ha¥&.25) @Hs#n), 7042 (3H, m), 7.60
& ()-"1\0& 1 % &=8)5 Biz ' '
10|( i/) 0% (gr«&i @%;7;:689(1%9 g;e& gE?Gg QgN, %ﬁl\/ﬁ.@!@f«félm 3), 10.95Q1H, s).
“110%& ()-' M 8<zX6\ N ! 9! 10%& ()- 1 f Ol 10% & ()-
1y09s! 10%& ()-!a09s! 10% (& ()-!9s! 10%&' ()-s10%& () -  <UY] #PwU3\ N | ~OL, ! 10%EE
& ()- !tols, llE%m e(69 I pL, | 1094K7K& ()- !i9!1090(0(& ()- !0P9! 10%& ()- !

kol 109 br b&: (. EONIIRAcckOido) 35 br 1093 3055 1055
kO /6308;&(%5 I &@géx%yﬁﬁg thal,eF 2- %XIB%QS'}))SML": iL_\g/§7 eucme me V(l;ml e

10

15
2R-1,2,3,4-Tetrahydronaphthoic acid (2.26g, 12.84 mmol) (prepared as described
by Charlton et al, Synlett. (1990), 333) in dry THF (35 ml) at 0-5°C was treated
with a IM soln. of LiAlH4 in THF (12.85 ml) and the resulting mixture was
stirred at 0-5°C for 0.25h followed by 1h at room temperature. The reaction

20  mixture was then treated with water (1 ml), 2M NaOH soln. (1 ml) and water (1

ml) and then filtered through celite. The filtrate was evaporated to dryness and the
residue partitioned between diethyl ether and dil. NaHCO3 soln. The ether layer

was separated, washed with dil NaHCO3 soln.(x3) and brine (x1), and then dried
over MgSOy. It was filtered and evaporated to dryness. The crude product was

25  purified by chromatography on silica gel to afford the title compound 1.51g,.

1H NMR (CDCl3) 1.45 (2H, m), 1.97 (2H, m), 2.50 (1H, dd, J = 10.5, 16.5 Hz),

2.87 (3H, m), 3.64 (2H, br.s), 7.09 (4H, m).
[o] +88.2 (c = 0.53, CHCl3)

30
ii) Trifluoromethane sulfonic acid [(R)-1-(1,2,3,4- tetrahydonaphthalen-2-
yl)methyl] ester

e .~ . . .SO,CF
S o 2y
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(2.56g).
1H NMR (CDCl3) 1.55 (1H, m), 2.05 (1H, m), 2.35 (1H. m), 2.60 (1H, dd. ] =
10.5, 16.5 Hz), 2.88 (3H, m), 4.48 (1H, d.J=9.5 Hz), 4.53 (1H, d. ] =9.5 Hz).
10 7.14 (4H, m).

iii) Diethyl (2R,3S)-3-hydroxy-2-[(S)-1-(1,2,3,4-tetrahydronaphthalen-2-
ylymethyl] succinate

E:Q

S-Diethyl malate (2.94g, 15.3 mmol) in dry THF (25 ml) was added dropwise to a
1M soln. of LHMDS in THF (33.7 ml) at -70°C under argon keeping the
temperature below -50°C during the addition. The solution was stirred at -70°C
20  for 2h and then a solution of the above triflate (15.3 mmol) in dry THF (20 ml)
was added slowly dropwise keeping the temperature below -60°C. The reaction
solution was then stirred at -70°C to room temperature for 18h and then it was
poured into cold, dilute HCI and the product was extracted with diethyl ether (x3).
The combined extracts were washed with dil HC! (x1), satd. NaHCO3 soln. (x3)
25  and brine (x1) before being dried with MgSOy, filtered and evaporated to leave

the erude product. Chromatography on silica afforded the pure title compound

(2.11g).

MS (ES +ve) M+Na =357

1H NMR (CDCl3) 1.24 (3H, t. J = 7.0 Hz), 1.32 (3H, t. ] = 7.0 Hz), 1.45 (1H, m),
30  1.67(1H, m), 1.83(1H, m), 1.97 (1H, m), 2.45 (1H, dd, ] = 10, 16 Hz), 2.82 (2H,

m), 2.93 (1H, dd, J =4, 16 Hz), 3.18 (1H, d, ] = 7.5 H2), 4.13 (2H, m), 4.27 (3H,

m), 7.08 (4H, m).
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100+ Ns? 10% ()xlxca 1o afzor% tl(xg ntjfe compcgl.}nd &%1%}0%& 0)-
MS (ES +ve) M+H = 375
15 1HNMR (CDCl3) 1.26 (6H, m), 1.38 (2H, m), 1.71 (1H, m), 1.86 (2H, m), 2.37
(1H, dd), 2.79 (2H. m), 2.96 (1H, dd), 3.07 (1H, m), 3.93 (1H, dd. J =6, 12.5 H2),
4,07 (1H,d,J=8Hz), 4.17 (5H, m), 5.18 (IH.dd. J =1, 10.5 Hz), 5.25 (1H, dd, J
=1, 15.5 Hz), 5.85 (1H, m), 7.07 (4H, m).

20  v) Diethyl (2R,3S)-3-propoxy-2-[(S)-1-(1,2.3,4-tetrahydronaphthalen-2-
yl)methyl] succinate

The O-ally! derivative from (iv) above (1.61g, 4.30 mmol) in methanol (30 ml)
was hydrogenated at atmospheric pressure over 10% Pd/C (500mg) for 2h. The
catalyst was filtered and the filtrate evaporated to dryness to afford the title
compound as a colourless oil (1.56g).

MS (ES +ve) M+H =377

TH NMR (CDCl3) 0.89 (3H. t, J = 7.5 Hz), 1.26 (6H, m), 1.38 (2H, m), 1.58 (2H,

30 m), 1.70 (1H. m), 1.83 (2H, m), 2.35 (1H. dd), 2.78 (2H. m), 2.95 (1H, dd), 3.03
(1H, m), 3.30 (1H, m), 3.53 (1H, m), 3.99 (1H, d. J = 8.5 Hz), 4.17 (4H, m). 7.06
(4H, m).
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The diethyl ester from (v) above (1.54g, 4.1mmol) in dioxane (12 ml) was treated
with 2M KOH soln. (6.15 ml) and the mixture was stirred at room temperature
for 22.5h followed by 3h at 80°C. The soln. was evaporated to dryness and the
resulting residue was dissolved in water and washed with ethyl acetate. The
aqueous soln. was then saturated with NaCl and the pH adjusted to | with dil HCI.
10  The product was extracted into ethyl acetate (x3) and the combined extracts were

washed with brine (x1), dried (MgSOy), filtered and evaporated to afford the title

compound as a white solid (1.35g).

MS (ES -ve) M-H =319 .

IH NMR (DMSO-dg) 0.84 (3H, t, J = 7.5 Hz), 1.33 (2H. m), 1.47 (2H, m), 1.67
15 (2H, m), 1.82 (1H, m), 2.30 (1H, dd), 2.67-2.91 (4H, m), 3.25 (1H, m), 3.48 (1H,
m), 3.85 (1H, d, J = 8 Hz), 7.05 (4H, m), 12.20-13.00 (2H, v.br.s).

W

vii) (2R,3S)-3-Propoxy-2-{(S)-1-(1,2,3,4-tetrahydronaphthalen-2-yl)methyl]
succinic acid 4-methyl ester

20
The di-acid from (vi) above (1.3g. 4.1 mmol) in dry dichloromethane (15 ml) was
cooled in an ice bath and treated with trifluoroacetic anhydride (8 ml). The

25  resulting solution was stirred at 0-3°¢ for 10 mins followed by 2h at room

temperature. The solution was then evaporated to dryness to leave the
corresponding anhydride as a colourless oil (vyay 1788 cm-1). This was

dissolved in methano! (20 ml) and stirred at room temperature for 16 h.

Evaporation of the solvent afforded the title compound as a pale yellow oil
30 (1.43g).

MS (ES -ve) M-H =333
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15  temperature for 1.25h. [t was then evaporated to dryness and the residue was

partitioned between EtOAc and dil. HCL. The organic layer was separated and

washed with dil. HCI (x3), dil. NaHCO3 (x3) and brine (x1). It was dried

(MgSQg4) and evaporated to leave the crude product which was purified on silica

to afford the title compound (1.44g).

20 MS (ES +ve) M+H = 461

IH NMR (CDCl3) 0.96 (3H, t, ] = 7.5 Hz), 1.03 (SH. s), 1.32-1.74 (5H. m), 1.88

(2H. m), 2.42 (1H, dd). 2.73 (3H, d. ] = 5 Hz), 2.76-3.00 (5H. m), 3.33 (1H, m),

3.62 (1H. m). 3.77 (3H, 5), 3.99 (1H, d. ] = 5 Hz), 4.09 (1H, d, ] = 9 Hz), 6.29

(1H, m), 7.03 (5H, m).
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ix) N’-[4-Hydroxy-3S-propoxy-2R-(S-1-(1,2,3,4-tetrahydronaphthalen-2-
y)methyl)succinyl]-S-tert-leucine methylamide

A soln. of the ester from (viii) above (0.68g) in dioxane (12 ml) was treated
dropwise with a soln. of LiOH.H50 (0.124g) in water (3ml). The resulting soln.

was stirred at room temperature for 1.75h and then it was evaporated to near
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x) N’-[4-(N-Hydroxyamino)-3S-propoxy-2R-[S-1-(1,2,3,4-
tetrahydronaphthalen-2-yl)methyl)succinyl]-S-tert-leucine methylamide

A soln. of the acid from (ix) above (0.61g) in dry DMF (10ml) was treated with
HOA1 (0.372g) and EDC (0.524g) and stirred at room temperarure for 10 mins.
20 Hydroxylamine hydrochloride (0.285g) and NMM (0.414g) were then added and
the reaction mixture was stirred at room temperature for 2h. It was then
evaporated to dryness and the residue was partitioned between EtOAc and
dil.HCI. The organic phase was separated and washed with dil HC, dil. NaHCO;
and water and then evaporated to dryness to leave a white solid. This was
25  triturated with diethyl ether then filtered and dried in vacuo to afford the title
compound (0.434g).
MS (ES +ve) M+H =462
IH NMR (DMSO0-dg) 0.80 (3H, t, J = 7.5 Hz), 0.90 (9H, s), 1.08 (1H, m), 1.23

(1H, m), 1.45 (4H. m),1.70 (1H, m), 2.19 (1H, dd), 2,35 (3H. d, J = 4.5 Hz), 2.63

30 (2H, m), 2.97 (2H, m), 3.14 (1H, m), 3.27 (1H, m). 3.63 (1H, d. J = 9.5 Hz), 4.18
(1H.d,J =9.5 Hz), 7.02 (4H. m), 7.59 (1H, q. ] = 4.5 Hz), 7.83 (1H. d. J = 9.5
Hz), 9.02 (1H, s), 10.78 (1H. s).
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rP/ 1009l 10% mrgzvf) ‘i it c{fgtlg)xﬁl) %&Q{QISQekene (5 ml) under argon. The mixture was

heated at reflux for 6 hours then cooled and filtered through a celite plug. The

filtrate was evaporated to give a solid which was triturated with ether (3 x 2 ml)

10 to afford the title compound as a white solid (0.13g, 0.28 mmol. 92%).
MS (ES +ve) [M+H]™ = 459
TH NMR (DMSO0-dg): 0.66 (3H.tJ = 7.2 Hz), 0.83 (9H, s), 1.0¢ (3H. 1, J = 7.0

Hz), 2.58 (2H, m), 2.70 (1H. m). 2.84 (2H, m), 3.39 (2H. m). 3.81 (1H, d, ] =9.7

Hz), 4.05 (1H, d. J=9.6 Hz), 7.35 (I1H, t, ] = 5.3 Hz), 7.55 (1H, t. ] = 7.4 Hz),
15 7.68(1H,d,J=8.5Hz),7.70 (1H,d.J =104 Hz), 7.83 (1H, d,J = 7.6 Hz), 7.94

(1H,d, 7.9 Hz), 7.97 (1H, s), 8.60 (1H. d. H=2 H2), 9.11 (1H, s), 10.96 (1H, s).

Example 71
N’-[4-(N-Hydroxyamino)-3S-(propoxy)-2R-(2-quinolinylmethyl)succinyl)-S-
20  tert-leucine ethylamide

5% Pd-BaSOy (50mg) was added to a solution of N'-[4-(N-Benzyloxyamino)-3S-
(propoxy)-2R-(2-quinolinylmethyl)succinyl]-S-tert-leucine ethylamide (0.12g,
0.21 mmol) in methanol (15 ml). The mixture was stirred under a hydrogen
atmosphere for 48 hours then filtered through a celite plug. The filtrate was
evaporated to give a solid which was triturated with ether (3 x 2 ml) to afford the
title compound as a white solid (0.05g, 0.11 mmol, 54%).

MS (ES +ve) [M+H]T =473

LH NMR (DMSO-dg): 0.66 (3H.tJ =7.2 Hz), 0.81 (3H, t. J = 7.0 Hz), 0.83 (9H,

30 s), 1.43 (2H, m), 2.58 (2H. m), 2.70 (1H, m), 2.84 (2H. m), 3.39 (2H, m), 3.81
(1H, d. J=9.7Hz),4.05 (1H. 4, J = 9.6 Hz), 7.35 (1H, . J = 5.3 Hz), 7.35 (1H.1,
J=74Hz),7.68(IH,d,J=8.5Hz),7.70 (1H,d, J= 10.4 Hz), 7.83 (1H,d, J =

(%]
i
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10 5% Pd-BaSOy4 (50mg) was added to a solution of N’-[4-(N-Benzvloxyamino)-3S-
(ethoxy)-2R-(2-(6-fluoro)naphthylmethyl)succinyl]-S-tert-leucine ethylamide
(0.17g. 0.3 mmol) in methano! (15 ml) and cyclohexene (5 ml) under argon. The
mixture was heated at reflux for 4 hours then cooled and filtered through a celite
plug. The filtrate was evaporated to give a solid which was triturated with ether (3

15  x 2 ml) to afford the title compound as a white solid (0.12g, 0.26 mmol, 62%).
MS (ES +ve) [M+H]" =476
lH NMR (DMSO0-dg): 1.04 (SH, s), 1.21 (3H.t.J=7.0 HZ), 1.43 3H, 1. J = 6.6
Hz), 3.08 (2H, m), 3.41 (2H, m), 3.48 (2H,q. J=7.0Hz),3.64 (1H,d. J= 2.8
Hz), 3.82 (1H,t,J=7.2 Hz), 4.00 (1H, d, ] = 9.1 Hz), 7.14 (1H, m), 7.22 (1H, m),

20 7.43(2H,m).7.71 (4H, m), 7.96 (1H.d, J = 10.5 Hz), 9.51 (1H, brs).

Example 73
N’-{4-(N-Hydroxyamino)-3S-allyloxy-2R-(2-naphthylmethyl)succinyl]-S-tert-
25  leucine methyl ester

Prepared anaiogously to example 64.

30  MS(ES +ve) [M+H]" =445
IH NMR (DMSO0-dg): 0.84 (9H,s), 1.01 (3H. L. J =7 Hz), 2.68 (1H,dd, J=13.5,4
Hz).2.73-2.83 (1H, m), 3.20-3.79 (3H, m), 3.27 (3H. s). 3.77 (1H. d. J = 10 H2),
4.15(lH,d,J=9Hz), 7.21 (1H, dd, ] = 8, 1.5 Hz), 7.40-7.46 ( 2H, m), 7.55 (1H,
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Prepared analogously to example | from N-[4-t-Butoxy-3S-(hydroxy)-2R-(2-

10 naphthylmethyl)succinyl]-S-tert-leucine isopropylamide by alkyvlation with allyl
bromide. hvdrogenation, tert butyl ester cleavage and hydroxamic acid formation.
MS (ES -ve) [M-H]™ =484
IH NMR (DMSO-dg): 0.72 (3H. d. J = 6.5 Hz), 0.75 (3H, d, J = 6.5 Hz), 0.82

(3H, t, ] = 7.5 Hz), 0.84 (9H.s), 1.40-1.512H, m), 2.64 (1H, dd. ] = 13,3 Hz),

15 2.77-2.91 (1H, m), 3.18-3.37 ( 3H, m), 3.44-3.50 (1H, m), 3.77 (1H,d. J = 10
Hz), 4.06 (1H, d,J = 10 Hz), 7.24 (1H, dd, ] = 8, 1.5 Hz), 7.36-7.44 ( 3H, m),
7.53 (1H, d, J = 10 Hz), 7.55 (1H, s), 7.70 (1H, d, J = 8.5 Hz), 7.72-7.79 (2H, m),
9.09 1H, s), 10.89 (1H, s).

20
Example 75
N'-[3S-Ethoxy-4-(N-hydroxyamino)-2R-(2-naphthylmethyl)succinyl]-S-tert-
leucine isopropylamide

25  Prepared analogously to example 1 from N-[4-t-Butoxy-3S-(hydroxy)-2R-(2-

naphthylmethyl)succinyl]-S-tert-leucine isopropylamide by alkylation with
iodoethane, tert butyl ester cleavage and hydroxamic acid formation.
MS (ES -ve) [M-H]* =470
IH NMR (DMSO-dg): 0.72 (3H. d.J = 6.5 Hz), 0.76 (3H, d, J = 6.5 Hz), 0.84

30 (9H,s), 1.05 (3H,t,J =7 Hz). 2.63 (1H, dd, J = 13,3 Hz), 2.80-2.91 (1H.m). 3.17-
3.27 (2H, m), 3.41-3.51 (2H, m), 3.76 (1H, d, ] = 10 Hz), 4.08 (1H, d, ] = 10 Hz),
7.24 (1H,dd.J =8, 1.5 Hz), 7.39-7.44 (3H, m), 7.53 (1H, d, J = 10 H2), 7.55
(1H, s), 7.69 (1H, d, J = 8 Hz), 7.71-7.78 (2H, m), 9.08 1H, s), 10.89 (1H, s).



}avK@! 10 10
108109 ()-s: 10%& ()-!0Y7: 10%& ()-!) Y7: 10%& () - 3&10%& () - @I\/a’?VK@||~ L109%
“$& ()--"10% ()-@~' 1 10%& ()--0Y 109%&' ()-Y 109%&' ()- 10%& @%{|}2Y7)
10101 1" 1109%& ()-GOl 1" 11096 %& ()-G8V0l 1" 110% ovem ef 2002
& ()-Gpll" 110%& ()- GLlO%& ()--1, LlOO/&'()--}~*DZa@10!O
' pO! 10%& () -, ! p! 10%m& () - p! 109& ()-,&10%& ()- @10%¢& ()- 10 10Z$zX7@
10 0. 110% ()- !~O. |1ocya2& ()- 't. 110%g& ()-
| yO$310%&: ()--lk | 10%& ()-, 0! 10%gs& ()-,$; =?@BV} 0as4 ‘10%&' ()- 10 10

1088310%: () - %&7«) s)10. 110% ()~ 10. ! 10%g& ()- V

t{Y: aSA#10%" ( FRYUK ) ]

SOl M 10%& () - ! Fo (1%_ g hvﬁ/li"l‘@‘%" 5) Blsdpp "%Vv{ﬁ’aeb%%f PSS & () -
10% S/ & ()-t_OIEUF TS "}‘}“"Bf " rpl. 1109 ()-

YO 0% ()-~@BgE410/ S/ 1 v’ 10%& () -

YL10%b&' ()--0 10%& () - 10%& ()-‘10%9 S48/ S/ 10/ S/ BP' @ T} [ <E410°) y 10%&

“()- 1108 109%b& ()-08&! 109& () -! p0&! 1Poob&'y( ) §i t &10%ba () - 10%& () - TW 24
4 HOHN N\/U\ ~~LAF

10bs7910%& () - 6109%& ()-!y/ - 10%b&. £) - ol/ﬁg/ 10Px& () - +@0%& () -, *10%
b& ()-.EJj H4

10b! NO: ! 1098B<B<& ()-0LL10% & () - zOLT10%& (& zZLL10%<& g) Z1 Y 10%<<& () -
Prepared analogously to example | fro [+-t-Butoxy-3S-(hydroxy)-2R-(2-

naphthylmethyl)succinyl]-S-tert-leucine- (2,2,2 -trifluoroethyl)amide by alkylation
with allyl bromide, hydrogenation, tert butyl ester cleavage and hydroxamic acid
formation.

10 MS (ES -ve) [M-H]" =524
1H NMR (DMSO-dg): 0.81 (3H, t, J = 7.5 Hz), 0.83 (9H,s), 1.41-1.47 (2H, m),

2.62-2.67 (1H, m). 2.81 (1H, app t, J = 13.5 Hz), 3.17-3.80 ( SH, m), 3.79 (1H, d,
J=9.5Hz), 4.17 (1H, d,] =9.5 Hz), 7.22 (1H. dd, ] = 10, 1.5 Hz), 7.42-7.46 (
2H, m), 7.53 (1H, 5), 7.55 (1H, 5), 7.63 (1H, d, T = 9.5 Hz), 7.72 (1H, d. J = 8.5

15 Hz),7.76 (1H.d, ] =8.5 Hz), 7.83 (1H, d, J = 8.5 Hz), 8.06 (1H, app t, J = 6 Hz),
9.09 1H, 5), 10.92 (1H, s).

Example 77
N'-[3S-Ethoxy-4-(N-hydroxyamino)-2R-(2-naphthylmethyl)succinyl]-S-tert-
20 leucine (2,2,2-trifluoroethyl)amide

Prepared analogously to example 1 from N-[4-t-Butoxy-3S-(hydroxy)-2R-(2-
naphthylmethyl)succinyl]-S-tert-leucine-(2,2.2-trifluoroethyl)amide by alkylation
with ally! bromide, tert butyl ester cleavage and hydroxamic acid formation.

MS (ES -ve) [M-H]T =522

IH NMR (DMSO-dg): 0.81 (9H,s), 2.64-2.74 (2H, m), 3.24-3.31 ( 3H, m), 3.78

(I1H,dd.J=8.3.5Hz), 386 (1H,d. J= 6 Hz), 3.95(1H, dd, J = 8,3.5 Hz), 4.19

(1H. d.J =6 Hz), 5.07-5.24 (2H, m), 5.74-5.81 (1H, m), 7.22 (1H, d, J =5 H2),

7.41-7.46 (2H.m), 7.53 (1H. s), 7.66-7.84 (4H, m), 8.12 (1H,t,J =4 Hz), 9.11
30 1H,s), 10.92 (1H,s).
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. 0 tetrahydronaphthalen-2-yl)methyl)succinyl}-S-tert-leucinamide

in

MS (ES -ve) [M-H]* =446

Example 79
N'-{2R-(2-(6-Fluoronaphthyl)methyl)-4-(N-hydroxyamino)-3S-propoxy
succinyl]-S-tert-leucine ethylamide

10

Prepared analogously to example | d) + ¢) from 2R-(2-(6-
Fluoro)naphthylmethyl)-3S-hydroxy succinic acid diethy! ester, alkylating using
15  allyl bromide.
MS (ES +ve) M+H = 450. M+Na =512,
IH NMR (DMSO-dg): 0.67 (3H, t.J = 7 Hz). 0.81 (3H, t. ] = 7.5 Hz), 0.84 (9H,
s), 1.45 (2H, sextet. J = 7THz), 2.53-2.68 (3H, m), 2.82 (1H. m). 3.16-3.25 (3H, m),
3.77 (1H, d, J = 9.5 Hz), 4.02 (1H.d. J = 9.5 Hz), 7.26-7.30 (2H. m), 7.35 (1H,
20 m), 7.55-7.62 (2H, m), 7.61 (1H, s), 7.72 (1H, d, J = 8.5 Hz), 7.85 (1H. m), 9.09
(1H, br. s), 10.86 (1H, br. s).

Example 80
N’-[38-Ethoxy-4-(N-hydroxyamino)-2R-(2-naphthylmethyl)succinyl]-S-tert-
leucine cyclopropylamide

(3]
w

Prepared analogously to example | from N-[4-t-Butoxy-3S-(hydroxy)-2R-(2-
naphthylmethyl)succinyl]-S-tert-leucine cyclopropylamide by alkylation with
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(1H.d.J = 9.5 Hz), 4.05 (1H. d, J = 9.5 Hz), 723 (IH.dd. 1 =85, 1.5 Hz), 7.42

(2H.m), 7.55 (1H, 5). 7.5% (1H. d, J = 9.5 Hz), 7.72 (1H. d. J = 8.5 Hz), 7.80 (2H.
m), 9.09 (1H, br. s), 10.88 (1H. br. s).

10
Example 81
N’-[3S8-tert-Butoxy-4-(N-hydroxyamino)-2R-(2-naphthylmethyl)succinyl]-S-
tert-leucinamide

15

o
l
HOHN NH

0

Prepared analogously to example 34.

MS (ES +ve) M+H = 4358, M+Na = 480.

IH NMR (DMSO-dg): 0.90 (9H. s), 1.12 (9H, s), 2.75 (1H, dd, J = 14, 3.5 Hz),
20 2.90(1H,dd,J=14,11 Hz).3.04 (1H, m), 3.99 (1H,d, J= 9,5 Hz), 4.01 (1H,d,J

=9 Hz), 6.63 (1H, br.s), 6.83 (1H. br. s), 7.26 (1H, dd, J = 8.5, 1.5 Hz), 7.43 (2H,

m), 7.53 (1H,d, J =9 Hz), 7.59 (1H, s), 7.74 (1H, d, J = 8.5 Hz), 7.81 (2H, m),

8.95 (1H, br. s), 10.71 (1H, br. s).

25  Example 82
N’-[4-(N-Hydroxyamino)-35-(1,2,4-oxadiazol-3-yl)methoxy)-2R-(2-
naphthylmethyl)succinyl)-S-tert-leucine methylamide

I S
N/
W)

30

MS (ES +ve) M+Na = 520, M+H = 498
MS (ES -ve) M-H = 496
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MS (ES +ve) M+Na = 535, M+H = 512
15 MS (ES —ve) M-H = 511
IH NMR (DMSO-dg): 0.74 (SH, 5), 2.04 (3H, d, I = 4.5 Hz), 2.70 (1H, m), 2.84

(1H, t, J = 13.5 Hz), 3.36 (1H. m), 4.0 (14, d, ] = 9.4 Hz), 4.07 (1H,d. J = 9.8

Hz), 4.65 (1H, d, J = 12.9 Hz), 4.77 (1H, 4, ] = 12.8 Hz), 7.04 (1H, d, J = 4.7 Hz),

727 (1H.d.J =8.4 Hz), 7.44 (2H, m), 7.58 (1H. s), 7.74 (4H, m), 7.78 (1H. d. J =
20 8.3 Hz), 7.83 (1H, d. J= 8.3 Hz), 9.20 (1H.5), 11.05 (1H. 5).

Example 84
N’-[2R-(4-Benzocycloheptyl)methyl-4-(N-hydroxyamino)-3S-
(propoxy)succinyl]-S-tert-leucine methylamide

MS (ES +ve) M+H = 476, M+Na = 498
MS (ES —-ve) M-H =474

30 'H NMR (DMSO-dg): 0.79 (3H, t, J = 7.3 Hz), 0.93 (9H, s), 1.32-1.45 (3H, m),
1.70 (1H, m), 2.05 (1H, m), 2.45-2.56 (4H, m), 2.58-2.67 (7H, m), 2.91 (1H, m),
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MS (ES +ve) M+H = 448, M+Na =470
MS (ES -ve) M-H =446
IH NMR (DMSO-dg): 0.79 (3H. t. J = 7.4 Hz), 0.92 (SH, s), 1.25 (1H. m), 1.42

(2H, m), 1.56 (1H, m), 2.20 (1H, m), 2.34 (1H, m), 2.50 (44, m). 2.88 (2H, m),

15 3.00 (1H, m), 3.13 (14, m), 53.27 (1H, m), 3.63. (1H, d, ] = 9.8 Hz), 4.23 (1H, d, J
= 9.5 Hz), 7.06 (3H, m), 7.14 (1H, d, J = 3.6 Hz), 7.83 (2H, m), 9.00 (1H, s),
10.78 (1H, s).

20 Example86
N’-{2R-(3-Benzocyclopentyl)methyl-4-(N-hydroxyamino)-3S-
(propoxy)succinyl]-S-tert-leucine methoxyamide

MS (ES +ve) M+H = 464, M+Na =486
MS (ES -ve) M-H = 462
IH NMR (DMSO-dg): 0.78 (3H. t, J = 7.4 Hz), 0.94 (SH, 5). 1.23 (1H, m), 1.41

(2H, m), 1.55 (1H. m), 2.20 (1H, m). 2.36 (1H. m), 2.47 (1H. m), 2.88 (1, m),

30 2.93-3.08 2H, m), 3.12 (1H. m), 3.26 (1H, m). 3.45 (3H, s), 3.63 (1H, d, J = 9.9
Hz), 4.09 (1H, d, J = 9.4 Hz), 7.05 (3H, m), 7.14 (1H, m), 8.01 (I1H.d, ] = 9.4
Hz), 9.00 (1H, 5), 10.79 (1H, s), 11.23 (1H, s).
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MS (ES +ve) M+H = 580, M+Na = 602
10 MS (ES-ve) M-H = 578
1H NMR (DMSO-dg): 1.28 (3H, s), 1.29 (3H, s), 2.67 (2H, m), 2.95 (1H, m),
3.24 (1H. m). 3.68-3.86 (64, m), 3.95 (1H, m), 4.49 (1H, d, J = 9.4 Hz), 5.07 (1H,
dd, J = 1.6 Hz. 10.5 Hz), 5.20 (1H, dd, J = 1.7 Hz, 17.4 Hz), 5.78 (1, m). 6.82
(2H, d, J = 8.7 Hz), 6.93 (1H, s), 7.21 (2H, d. J = 8.6 Hz), 7.27 (1H, d, J = 8.7
15 Hz), 7.34 (1H. 5), 7.45 (2H, m), 7.60 (1H, s), 7.74 (1H, d, ] = 8.5 Hz), 7.81 (2H, t,
J=28.4 Hz). 7.90 (1H, d, J = 8.7 Hz), 9.10 (1H, s), 10.95 (1H, s).

Example 88
N’-[4-(N-Hydroxyamino)-2R-(2-naphthylmethyl)-3S-(2-i-propoxyethoxy)-
20  succinyl]-S-tert-leucine ethylamide.
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To a solution of N'-[4-t-butoxy-3S5-(2-hydroxyethoxy)-2R-(2-naphthyimethyl)-
succinyl]-S-tert-leucine-N-ethylamide (220mg, 0.428 mmol) and proton sponge
(128mg, 0.600 mmol) in dichloromethane (2 ml) was added methyltri-
isopropoxyphosphonium tetrafluoroborate (155mg, 0.566mmol). After stirring at
10  room temperature for 3 days, further quantities of proton sponge (128mg) and
methyltriisopropoxyphosphonium tetrafluoroborate (155mg) were added and the
mixture was stirred for a further 24 hrs before addition of further batches of
proton sponge (128mg) and methyltriisopropoxyphosphonium tetraflucroborate
(155mg). After stirring for a further 48 hrs, ethyl acetate and 2N HCI were added
15  and the product was extracted into ethyl acetate. The extracts were washed with
sodium bicarbonate solution and brine and then dried (MgSO,) and concentrated.
The product was chromatographed on silica gel (elution with ethyl
acetate/hexane) to give the product as a gum (141mg, 59% yield).
MS ES +ve M+H = 557, M+Na = 579
20 'HNMR (DMSO-dg): 0.77 (3H, t, J = 7.5 Hz), 0.86 (9H, s), 1.07 (3H, d, ] = 6.0
Hz), 1.08 (3H, d.J = 6.0 Hz), 1.44 (9H.s), 2.71-2.83 (3H, m). 2.97 (1H,dd, ] =
10.0, 14.0 Hz), 3.22 (1H, m), 3.26-3.48 (3H, m), 3.53-3.62 (2H, m), 3.85 (1H, d, J
= 8.0 Hz),4.09 (1H, d, J=9.5 Hz), 7.31 (1H, dd, ] = 1.5. 8.5, Hz), 7.40-7.51 (3H,
m), 7.63 (1H, s), 7.70 (1H, d. ] =9.5 Hz), 7.75 (1H, d, J = 8.5 Hz), 7.76-7.85 (2H,
m).

12
wh

b) N'-[4-(N-Hydroxyamino)-2R-(2-naphthyimethyl!)-3S-(2-i-propoxyethoxy)-
succinyl]-S-tert-leucine ethylamide.
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MS (ES +ve) M+H = 464
20
1.77 (1H, m). 2
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IH NMR (DMSO-dg): 0.79 (3H,m), 0.1 (SH, s), 1.08 (1H, m), 1.40 (3H, m),
30 (1H, m), 2.39 (1.5H. ), 2

.49 (1.5H. d, obscured by DMSO),

2.68 (0.5H, m), 2.98 (1.5H. m), 5.13 (1H. m), 5.28 (1H, m), 3.61 (1.5H, m), 4.01
(0.5H. br.d), 4.19 (2H, m), 6.66 (1H. m), 6.78 (1H, m), 7.00 (CH. m), 7.65 (0.5H,
m), 7.76 (0.5H, m), 7.91 (0.5H, d), 7.99 (0.5H, d), 9.02 (1H, s), 10.80 (1H, s).
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Example 90

N'-[4-(N-Hydroxyamino)-2R-(2-naphthylmethyl)-3S-(propoxy)-succinyl}-S-

tert-leucine phenoxyamide

MS (ES ~ve) M-H = 534
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1H NMR (DMSO-dg): 0.84 (3H, t, J = 7.4 Hz), 0.95 (9H, s), 1.46 (2H, m), 2.66

(1H, m), 2.96 (1H, m), 3.20 (1H, m), 3.34 (2H, m), 3.78 (1H, d, ] = 9.6 Hz), 4.22
(1H, d, ] = 8.8 Hz), 6.88 (2H, d, J = 8.0 Hz), 6.95 (14, m), 7.16. (2H, ¢, J = 7.8
Hz), 7.26 (1H, d, ] = 8.4 Hz), 7.40 (2H, m), 7.58 (1H, s), 7.68 (2H, m), 7.80 (1H,
m), 8.01 (1H,d, J = 9.5 Hz), 9.10 (1H, s), 10.92 (1H, 5), 11.92 (1H, s).

Example 91
N’-[4-(N-Hydroxyamino)-3S-propoxy-2R-(2-naphthylmethyl)succinyl}-S-
tert-leucine N-ethoxyamide

MS (ES +ve) M+H = 488 ,
*H NMR (DMSO-dg): 0.83 (15H, m), 1.44 (2H, m), 2.63 (1H, dd, J = 3.5, 13.5
Hz), 2.84 (1H, dd, J = 11, 13.5 Hz), 3.25 (SH, m), 3.77 (1H, d, J = 6.5 Hz), 3.98
(1H, d, J = 9.5 Hz), 7.26 (1H, dd, 1.0, 8.5 Hz), 7.42 (2H, m), 7.70 (1H, s), 7.75
(4H, m), 9.09 (1H, s), 10.78 (1H, s), 10.88 (1H, s).

Example 92
N’-[4-(N-Hydroxyamine)-3S-propoxy-2R-(2-naphthylmethyl)succinyl]-S-
tert-leucine N-isopropyloxyamide

MS (ES +ve) M+H = 502

'H NMR (DMSO-dg) 0.85 (18H, m), 1.45 (2H, m), 2.64 (1H, dd, = 3, 13.5 Hz),
2.87 (1H, dd, J = 11, 13.5 Hz), 3.19 (1H, m), 3.30 (2H, m), 3.48 (1H, m), 3.76
(1H, d, J = 9.5 Hz), 4.03 (1H, d, J = 9.5 Hz), 7.26 (1H, dd, ] = 1.5, 8.4 Hz), 7.42
(2H, m), 7.57 (1H, 5), 7.76 (4H, m), 9.09 (1H, s), 10.63 (1H, 5), 10.90 (1H, 5).
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Example 93
N'.[4-(N-Hydroxyamino)-2R-(2-naphthylmethyl)-3S-propoxysuccinyl]-S-
tert-leucine N,N-dimethylhydrazide

MS (ES +ve) M+H = 487

MS(ES —ve) M-H = 485, M+TFA = 599

IH NMR (DMSO-dg): 0.81 (3H, t. J = 7.4 Hz), 0.85 (9H, s), 1.45 (2H, m), 2.21
(6H, s). 2.66 (1H, m), 2.84(1H. s), 3.19 (1, m), 3.32 (2H, m), 3.76(1H. d. J = 9.6
Hz), 3.99 (1H, d, J = 9.3 Hz), 7.26. (1H, d, ] = 8.4 Hz), 7.43 (3H, m), 7.56 (1H, s),
770 (2H. m), 7.78 (2H, m), 9.22 (1H, s), 10.88 (1H, s).

Example 94 : .
N’-[3S-tert-Butoxy-4-(N-hydroxyamino)-2R-(2-naphthylmethyl)succinyl}-S-
tert-leucine cyclopropylamide

The title product was prepared as previously described (e.g. Example 80) and
crystallised from EtoO/EtOAc/MeOH. to give a cream solid, 0.276 g (76 %).
MS (ES +ve) M+H = 498, M+Na = 520.

1H NMR (DMSO-dg): 0.05 (2H, m), 0.38 (2H, m), 0.83 (9H, s), 1.12 (SH. 5),
2.10 (1H, m), 2.70 (1H, dd, J = 14. 3.5 Hz), 2.84 (1H, dd, ] = 14, 11 Hz). 3.03
(1H, m). 3.94(1H,d,J=9.0Hz).4.01 (1H,d. J] = 9.0 Hz), 7.24 (1H, dd. ] = 8.5,
1.5 Hz). 7.38-7.47 (4H, m), 7.55 (1H, 5). 7.73 (1H, d, J = 8.5 Hz), 7.80 (2H. m),
8.94 (1H, br. s), 10.69 (1H. br. s).
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Example 95
N’-[4-(N-Hydroxyamino)-3S-propexy-2R-(2R,S-(1,2,3,4-tetrahydronaphthyl)
methyDsuccinyl]-S-tert-leucine methoxyamide

The title product was prepared analogously to Examples 10 and 65 from diethyl
(2R,38)-3-hydroxy-2-[(R/S)-1-(1,2,3 4-tetrahydronaphthalen-2-yl)methyl]
succinate and the final compound triturated with Et70, to give a pale buff solid,

10  0.396 g (83 %).
MS (ES +ve) M+H = 478, M+Na = 500.

Example 96
N’-[4-(N-Hydroxyamino)-3S-isopropoxy-2R-(2-naphthylmethyl)succinyl]-S-
15  tert-leucine methoxyamide

The title product was prepared analogously to Example 65 (alkylating N-[4-t-

Butoxy-3S-hydroxy-2R-(2-naphthylmethyl)succiny!]-S-tert-leucine benzyl ester
20  with iPrOTf) and triturating the final compound with EtpO/EtOAc), to give a

cream solid, 0.321g (69 %).

MS (ES +ve) M+H = 474, M+Na = 496.

1H NMR (DMSO-dg): 0.86 (9H, s), 1.00 (3H, d, J = 6 Hz), 1.04 (3H, d, J = 6 H2),

2.64 (1H, dd, J =14, 3.5 Hz), 2.86 (1H, dd, ] = 14, 11 Hz), 3.12 (3H, s), 3.22 (1H,
25 m), 3.51 (1H, m), 3.89 (1H, d, J =9.5 Hz), 3.96 (1H, d, ] = 9.5 Hz), 7.27 (1H, d4,

J=8.5, 1.5 Hz), 7.41 (3H, m), 7.56 (14, 5), 7.71 (2H, m), 7.78 (2H, apparent d, J
=9 Hz), 9.08 (1H, s), 10.89 (1H, s), 10.92 (1H, s).
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Example 97
N’-[4-(N-Hydroxyamino)-3S-propoxy-2R-(2-naphthylmethyl)succinyl]-S-
tert-leucine N-tert-butoxyamide

MS (ES +ve) M+H =516
"HNMR (DMSO-dg): 0.82 (3H, t, ] = 7.5 Hz), 0.86 (SH, s), 0.87 (9H, s), 1.45
. (2H, m), 2.62 (1H, dd, = 3.5,13.5 Hz), 2.90 (1H, dd, I = 11,13.5 Hz), 3.26 (3H,
100 m),3.75(1H,d,J=9.5Hz),4.12 (1H, d, ] =9.5 Hz), 7.24 (1H, m), 7.41 (2H, m),
' 7.55 (1H, s), 7.71 (2H, m), 7.78 (2H, m), 9.08 (1H, s), 10.14 (1H, s), 10.89 (1H,
s).

Example 98
15  N’-[3S-tert-Butoxy-4-(N-hydroxyamino) 2R-(2R,S-(1,2,3,4-
tetrahydronaphthyl) methyl)succinyl]-S-tert-leucinamide

20  The title product was prepared analogously to Examples 10 and 81 from diethyl
(2R,3S)-3-hydroxy-2-[(R,S)-1-(1,2,3,4-tetrahydronaphthalen-2-yl)methyl]
succinate.

MS (ES +ve) M+H = 462, M+Na = 484.

25
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Example 99
N’-[4-(N-Hydroxyamino)-2R-(5-methylbenzo[6]thiophene)-3S-propoxy-
succinyl]-N-methyl-S-tert-leucinamide

A solution of N'-[4-Hydroxy-2R-(5-methylbenzo[6]thiophene)-3S-propoxy-
succinyl]-N-methyl-S-tert-leucinamide (60mg, 0.13 mmol) in anhydrous DMF
(5ml) was treated sequentially with HOAT (36mg, 0.27 mmol) and EDC (51mg,
0.27 mmol), and the reaction solution was stirred at room temperature for 0.25h.
Hydroxylamine hydrochloride (28mg, 0.40 mmol) and N-methylmorpholine (0.04
ml, 0.40 mmol) were then added and the reaction solution was stirred for 3h at
room temperature. The reaction solution was evaporated to dryness and the
residue was partitioned between ethyl acetate and water. The phases were
separated and the organic phase was washed with further water and satd. sodium
bicarbonate solution and dried with brine and over magnesium sulfate. The
organic phase was then evaporated and triturated with diethyl ether to give the
hydroxamic acid as a white solid (15mg, 24%).

MS (ES +ve) [M-H]* = 463

1H NMR (DMSO-dg): 0.89 (9H, s), 0.91 (3H, t, J = 7.0 Hz), 1.57 (2H, m), 2.24
(3H, d, J = 4.9 Hz), 2.82 (2H, m), 3.07 (1H, m), 3.31 (2H, m), 3.84 (1H,d, J= 9.7
Hz), 4.05 (1H, s), 7.14 (1H, d, J = 5.3 Hz),), 7.22 (1H, q, F = 5.6 Hz), 7.27 (1H, d,
J=3.4 Hz),7.50 (1H, d, J=3.4 Hz), 7.53 (1H, t, J = 6.0 Hz), 7.59 (1H, s), 7.75
(1H, d, J=5.3 Hz), 9.11 (1H, s), 10.96 (1H, s).

Example 100
N’-[4-(N-Hydroxyamino)-3S-cyclohexyloxy-2R-(2-naphthylmethyl)succinyl}-
S-tert-leucine N-methoxyamide

MS (ES +ve) M+tH =514
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g NMR (DMSO-ds) 0.86 (9H, 5), 1.00-1.22 (SH. m). 1.45 (1H, m), 1.63 (2H,
m), 1.76 (1H. m), 1.87 (1H. m), 2 67 (1H,J = 3.5,13.5 Hz), 2.85 (1H. dd, ] =
13.5,11 Hz), 5.13 (3H, s), 3.21 (2H, m), 3.95 (2H, m), 7.28 (1H. m), 7.41 (2H. m),
7.56 (1H,s). 7.72 2H. m), 7.78 (2H, m), 9.07 (1H. s), 10.84 (1H. s), 10.90 (1H,
s).
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Claims
1. A compound of formula (T):
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R is methyl substituted by one to three groups selected from alkyl, aryl, alkenyl,
and alkynyl;

nisOorl;

R! is arylmethyl or heterocyclylmethyl;

R2 is alkyl, alkenyl, aryl, cycloalkyl or cycloalkenyl; and -

R3is hydrocen alkyl, alkenyl, alkynyl or aryl.

2. A compound according to claim 1, wherein R is allyl, propyl, ethyl or

isopropyl, and/or Rl is 1- or 2-naphthylmethyl; and/or R_2 is t-butyl; and/or R3 is
hydrogen or methyl.

3. A compound according to claim 2, wherein each of n and R to R3 is

selected from the group consisting of the values ascribed to it in the Examples
hereinabove.

4, A compound according to claim 2, selected from the group consisting of

the compounds described in the Examples hereinabove.

5. A compound according to claim 1 or 2, which is a compound of
formmula (IA):
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6. The use of a compound according to any one of the preceding claims for
the production of a medicament for the treatment or prophylaxis of disorders such
as allergy, inflammatory disorders and autoimmune disease in which the

overproduction of s-CD23 is implicated.

7. A method for the treatment or prophylaxis of disorders such as allergy,
inflammatory disorders and autoimmune disease in which the overproduction of
s-CD23 is implicated, which method comprises the administration of a compound

according to any one of claims 1 to 5 to ahuman or non-human mammal in need
thereof.

g. A pharmaceutical composition for the treatment or prophylaxis of
disorders such as allergy, inflammatory disorders and autoimmune disease in
which the overproduction of s-CD?23 is implicated which comprises a compound

according to any one of claims 1 to 5 and optionally a pharmaceutically

acceptable carrier therefor.

9. A process for preparing a compound according to any one of claims 1 to 5,
which process comprises:

(3) deprotecting a compound of formula (IT):
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wherein n and R to R3 are as defined hereinabove, and X is a protecting group
such as benzy! or trimethylsilyl or

(b) reacting a compound of formula (III):
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wherein n and R to R3 are as defined hersinabove, and any hydroxy.group is

o
(@)
ZT

optionally protected, with hydroxylamine or a salt thereof, or
(c) converting a compound of formula () to a different compound of

formula (I) as defined hereinabove.

I
<

10. A compound of formula (IT) or (1) as defined in claim 9.



