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WD 2004/ 073703 PCT/ | B2004/ 000865 GLYClI NAM DE

DERI VATI VE FOR | NHI BI TI NG H V REPLI CATI ON FI ELD OF THE
WO DMERTI7EN 5 A new cl ass of drugs that inhibitP€THEB2004/000865

replication of human inmunodeficiency virus (HV) has

been di scovered. Several nethods to identify

met abol i tes of ci nam de that inhibit the

r ep?li*%FWEo‘?ER&IV eF Fe STHIHEF ETD FFHHERS M el ude

met hods to identlfy and synt hesi ze nodified

gl yci nam de conpounds and conpasi ti.ons conpri sing

nodi fi ed gl yci nam de g@ INVENERERROUND OF THE

| NVENT]N 1259 o hht THMBP ﬁ@frélﬁllcﬁfbﬁ)bf Wit in{olinMeficRnéyeirus (HIV)
name given to a lentivirus that infects h

ns and, . .. ..
hashigen cﬁaﬂgg‘@éedacafﬂfﬁaé gefhae ioldgaty aredeltes yfg ghiREnids that inbibit the
eﬁdﬂa@a of TV bR @es&ﬁ’)gcpl emboRiniddsl mblSde Gdéfh‘b@d [U M@n@ffy and synthesize
east nin enes. e viral structural d

mgeigied alaflé@mg%@omwémds a%%?l@ﬁvtlm%gla%%l?g\}%? fied shygipapisle compounds.
inter alia the vi !B%CI@IC&JN’JD@P@H@INVMONG

transcri ptase, and the viral opr at ei ns_ of e%a st

vi r aFlueny Enspedeimacy ‘éﬁﬁlaﬁWﬁgs WW“@%%%@ t%\?éenﬂ‘é%’éé binjects humans

e RS chiRMOh Bk Hnrﬂdn%ﬁi'eﬁ&&@& | s91@drbrﬁé1 (ATD. 1BVgaga amﬁplex retrovirus
env genes encode polypraoteins, i t he Pr ot ei.n

cey#HEiRB 81 I9astning %Fﬁ‘?seé@ﬁ VB?I srprRiEal gﬁéﬁe‘%"s’ﬁ’lmée gag, pol, and env, respectively
BRShr FrANgh A @Rabdry ﬁke@ﬁV@derth&leéi@%@é ahd sraliheglycoproteins of the
proteins. Alth ouhtﬁe overal | shape of HIVCL licafion. Th
viprrersle | TeemiEs BHC 4 4 4o P fvgived, i, yiggreglication. The
gb%ﬁgi gz‘v%'eﬁé’bd@fwlﬁﬁ@ﬂéfns ]zgoﬂmpr&eﬂﬁé saitksing fndeazhofithese genes are
onm- and a narirow end about 20nmin width. The
pRgidleadewpalyr s eHnt segeahsRREUPePSri on i s conposed of

two mmleedH Bs O\Q:ﬁallt Qﬂ%evdf al 1293h§r|1dag hig- rﬁt&l”e@lﬁﬁ@(ﬂm RbAnmetrical having a
genone encapsu at ed JJr ot el ns pr ot eol yt |

e sEn of ABY BTG i S0 St P GBLER] Giow end sbout 20nm in

whRavageefkodap&a Mmgﬁ&? kY PFeh & niPoRdaAGwE Yndecules of the viral
viral coded protease produces mature capsid

spglstsepprsd Ry cg@ﬂ({m@ergp@g ted rb}y Ipteing \prqeoé‘)gw:fl],yeprocessed from the Gag
pecbQbiOBypeRURN 1R a0 B gl @M pdiEAREn PEIEF BSSviASodeE Botease (PR)
made in ‘understanding the mechani snms by which the
PyadueRs Tede epsidipsddFe. Wil e many diagnostic 25 tests
have feem A8l LPELITRT QOhe sSolbdlc ideM of2A0K NGk M@A1ERYeress has been

has been slow | argely due to the heterogeneous_nature
ngpfle irhandgistapding Ag 11teﬁ1@n}sgxé (734 @yfhlcg lglpet WY eausysi disspse mydalednany diagnostic

tésRERave- bgen dé\@foﬁaécﬂ sprdyedsy! El‘? HIV %&11@7@615}7}311&51&89)5%«7\’ }ﬁrgely due to the

vari ety of p ar naceuti cal a@gents have bheen used
heterogrrsods nagie pldht virp pis! gk pleEptienipd! Aidelp b%éé Martin, Nature,

3uRE)2-53 @oey)drug target because of its cr uci al roI e in
viral replication, however, many 30 if not

al

the df RIEHE Habarmasrupsal ageis héYPz‘gﬁﬁ% usgf & Fieppisdyy tr?@ﬁ Atﬂﬂ%u HIV reverse
tﬁéﬁ@flﬁﬁ&@?ﬁ? &Snk Hﬁfg@ﬁ@éﬂ%b&u@gﬁ'm} %rucﬁh@ﬁ:@n /& replication, howevel many,

nucl eosi de/ nucl eot.i de anal ogue inhibitors (NRTI:
if okl the sTHeR e T e CERRR R ]i“B’FF B H@“é’@@%@s £h %b@rapeuﬁc agents.
Thiedeed ﬁ%lebﬁﬂ@/ﬁicteoﬁ&é%nﬁﬁéﬁéﬂﬁ inkiBHkd@§ (nger ItsPth'a‘tSNﬂl 1nduce chain termination

non- nucl eosi de anal ogue RT inhibitors (NNRT

R eppbsiheeligeh pabit @@senzagafe FefgEedoio 28 PHYHAIFiAR aleak@ve RT inhibitors

(RINGQY-H i MR ] ebsiad Gertvie e Q) tsh@r as REidothHBidRE (878 £RNSENe®) and the other RT
serious side effects such that many patients cannot

IRIEPiEF RS aTTUSISOE FATCISSHED th MRy PAisAts a%rm@t plgrafgedminstiatign.

HV ptieaseg (PR 1sQﬁéJHI\/abrofere§PR}k§udmttdﬂhﬁts|n€hﬁ1ratﬁ’)8 IPR is an aspartic
an aspartic acid protease and can be inhibited

AE\IRTRERSS ANE P FG EfE el Sesyathighic cppraadsdseregs Righegds, FEBS Let,

28331237 2069).1PEMNake inRILAbEAEEndIP Mkt BE FepHtaRAWPMITV but prolonged
inhibit the replication of HV but prolonged -1 WO

2004/ 073703 PCT/ 1 B2004/ 000865_1_
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t herapy has been associated with netabolic di seases
such as |ipodystrophy, hyperlipidema, and insulin

WO e®UsTHNT E. Additionally, HI V qui ckl y devel opRCT/IB2004/000865
resistance to NRTI:s, NNRT:s and protease inhibitors.
tﬁ%&%?B@envdsﬁdéﬁttc‘aaﬁﬂ@héﬁb&ﬁr(ﬁs@gsep %cﬂ’ecﬁ ﬁlpg@}tsh&ﬁlgsh erlipidemia, and
St udi es have shown, for exanple, that in the 3%, one
ipsglin wsiptancene fifth of the individuals recently
| nf ectqafioRyyHM ghitieRdy e RBYVR iVl S KR &t:s mﬁ@(ﬁl @&@ge inhibitors.
resistance to one or nore antiviral dru pr obabl
Ragianiaaut fieyispepiead prteneations. Stysiasdae s pwatfmaftxatnhl@ that in the US
ohé M@0l EdcPASITHS HeORAiCRNIIE By VibfebtSd bPaITVNARady have virus that has
devel oped resi stance. Over the'last decade it has been
davedapsd epigignacrie preses woF pntipiep diugerrelifb i dscaupmifipy vere fdected by a person
o8 B thCtthd FraBdmiklidh caﬁ§§ @virfs tgat ha&%@eloﬁé@tlﬂtanws
5,627,035; 6, 258,932; 6,455,670; Pat ent
Appl IQYS’( rclgynlap\‘bgeca@yg }tglzxp 13:212 dlS@W%SﬂlBTO@VGI}b /pgpjnge mgdes inhibit the
rdyfiAbA 0P BV . %ﬁz@ elg/ @%SP:;{%)I\IOS-@T@@QBE’G@QSS%Q @I@sd@@ andUS Patent

ear to inhibit HVr icatio

ApphgapE oSt RYEZT %%rog@%59%@%9@58%@%%93@ Lt Joa ). These

pRpiRleE AsRek NPpRE tOishitN BTN AVRichRW: inl § nBB¥er that is different than reverse
side-effects. Despite these efforts, the need for

tiepYcEPEts| Bhibitye 2hthBrofpwURBtery ekt Bave Haw, if ARV, I5ide-effpys. Despite these
e"fi%ﬁi ifedeb O Mbre¥BIBIHVE Berap SRt EenRUMVIRYG @V Tication is manifest.

NVENTI ON 15 It has been di scovered that enzynatlcally

prepared and syntHEEF SEMMABY Yot g DY ENTION

hydr qxygd Wekd Qfﬂcgv?erédn 'ﬁiap | dnzghRicKIBP blp @At Ofhd Ogynhﬂeycaﬂl? prepared o-
human serum Accord |2@ aspects of the invention

hyferyaenamisteaplibt e Terlifpii Qi hHmen swwai dtecordipalyi apects of the

1%%% 1hc§{1&e)fhé?£c}oeuﬁkr co%ﬁﬁﬁérﬁ %af‘&ﬂ'sét‘ &ﬂsmt@sééﬁﬁd“@@f @€ comprise modified
onpounds dﬁfyC|nam de conpounds (e

g.
glbt@tna@eﬂeu empeUNgY. pthO irdr BRigRYidE negvngEndso e g ﬁﬂatpmye X, alpha

ﬁo%ﬂfgtlﬁ‘ﬁ{alrﬁd%awAlﬁfi@fGA)Lm BihePdnaMionRP 1N 010H) &ibbM&k e#ifP WBer (R or S)
S) are_provided as active ingredients

Oéfboﬁlhea? rmyéiﬁti |aé éF%VedﬁEe%W ehphsaRaccytivals and mhagicpmentie that inhibit the
rEL?ﬁLtioﬁataﬁcQ& @H%pé’a'ﬁoﬁ’ rapagat i %ocﬁﬁe{" grcm 81“0@1 ound such as o-

yci nam de ounds, such as a- roxyglyci
h(yéulo Wm®xW@aWNb@ glyathar @apy@kygiymmutbe ddmarre(ﬂ\IHa-gly-O O-gly-

Nz}lﬁlb:’:%f% c;{na (%' gﬂ%@%&@—%‘y% c? %‘81}(3916 )}(gcly%lgcm%}mde (alpha-MeQO-gly-

Ni&), pbaaph@@a@byeallml—@yqptabie phiar trereefutiecéik | prefaced ptialbl Elgredlents for
113(:‘%l‘ptorc‘a‘ut)ltx1 qﬁtgoe{ Pﬁ‘a{n%aéeﬁgoaﬁ‘l} ea%c%ﬁa{aglg Ia Ct Ilééce I fgr gagll ?ﬂt fc’egf to inhibit the

I 'NCOr por a FRceut’ y acce
1ﬂﬁwﬂwhafHBﬁ t hat can be used to |nh|b|t the

Lﬁglr #%ggeljglt?lglg {nﬁt&%greﬁ‘ég& e gcr% a% angme%léa%%eﬁmgs cap E dprﬁvred by providing
apn@‘lﬁedlghgmalaldmdmﬁmsd (g ymonrr@nmmﬁearm@dqdcwmdn(ues @.B,@D,EF, G L

PRI NS L1 B B or e
1@11161’1('& oreiy) anbcrtb nﬁqefe(rl;d cmnpb)mds rfortfoithulation Gitd freantiBhrovisd pRdrmacentical

Q Preferr d conpounds, for forqul ation
{ F% (alrcar@nt 1{1 | ¥ e?orroe\)/(lalr rrﬂ;a/é Gipm (? U {3}” gmglycmannde
dmlm;l (fdm;lLﬂEf dE) edaglwhﬁnldca dﬂyadr M@lﬂay m)naﬁa deipiaf-9¢tharydlycinamide, or

- |
pggrmla%gp cﬁa@alﬁ]é%%ptéﬁlﬁ gahs g (tgeéeroﬁﬂ} egt%g) xac}?am ?L 01) D) or both or either isomer (R

oade»ra’wﬂletIﬂue Ay btywiralgiiteceutitals @haﬁdﬁ&@méﬁm 6atrib her em can be provided
11?81%% ots%%ot?nne I :tralglgtggﬁ]gs&le Fge?c ulcggdasg%{ngﬁaﬁake 0S€s, tr%qsdermal or
irgnnisele dpww)i alad cpin aontame Ut i aElﬂi‘aSn an dtheedodi et aty8inamide compound, a
descri be herein can be provided 35 in unit dosage form

(e.g., tablets, capsules, gelcaps l'iquid doses,

i nj ectabl e doses transder mal I ntranasal doses)

and can contain, in addition ?b the nodified

gl yci nam de conpound, a -2 WO 2004/073703

PCT/ 1 B2004/ 000865
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pharmaceutically acceptable carrier or exipient.

Cont ai ners conprising said pharnmaceutical s and
wore@itozTents (e.g., sterile vials, septum seal BCI/IB28048000865

bottles, jars, syringes, atom zers, swabs) whether in

pbdﬂnlécegﬁca'll&‘ abdeghiaMe Ghidibr S1OKGFendl @oﬁhﬁ&s @&@ﬁ@iﬂgﬁsﬁfdﬁnhaﬁﬂceutwals and

preferably, said fornulations are prepared according

nfegicpmr 4 c‘i—:vd“@‘&%d’l%ﬁﬁﬁt‘&&ts&‘iﬂ% §iofsr Sedsh e > (CNPges( @loggizers, swabs)

wheihEBiR a1k @ in RRivAGHRIRtS drexlRYen®oHANEE &E@Bfeﬂﬁ ably, said formulations are
regul atory body, such_as the Federa

PUSHRREH PSPTIH1E; ﬁel’(lﬁqﬁ/%oyd HARHICH e PEQSATSES (ﬁMgPé (e®npitplde fog or accepted

%@b@ve&[ne%lhf%ﬁulhtﬁ@' dag dubRtas mef kel DRARPAGM ALt onS@DA)) and said
ormul ation fromsaid governnmental regulatory bod

CRRIRIRTTE GRRPTESE 12512 AT QDA W@lc@aih%} refifsis cpEal Wi tswd dermulation from said

gBhdriidmtal BEdIMEl Ub&yf Umﬁlttﬂc@{ﬂtldaﬁdé&ltaﬁu@gr @il ®Bhpounds with or without
enbodi nents, however. Sone enbodi nents al so i nclude a

chélgawf%vmw 57 8192459 SBRIIREES. BPVG¥SE e of said 10

ant i rseink OsthBodimeaR MY Hehdude €a PrecufVbl 3PYPrddr® Yor one or more of said
a- hydroxygl yci nam de (fornula C), a- peroxyglyci nam de

agitgispvire¥ opqeponnds) (e.gi gMptabelipr @tlwélioxxgimw% Fformula C), a-
p@r%gfﬁﬂog?ﬁnde'm&lﬁgxy@ér}ﬁﬁlan@ d&glyblﬂarﬁl'd& h%ere Wb@&hlhfanq‘g (Ind  alpha-

or either isonmer (R Q
o vgledrasidy inpitbenengpsiompiciiued &) of wh @)@ath?su@mea( or §) or both) Such
pg\J,CMIQJle @@rg@r N%gﬁ@l@denfop g}(aﬂ‘%@ h g@cﬁ&mg!: y&'ﬁaﬁ‘rﬁﬁg ﬁia%tu'ié &%ll}fcmamlde itself
hese precursors_ or
(@g ogPﬁdﬂimre%I&P&rNH@d Thqsedzsmutm@tqn OrPdyiizs Are Providedgn conjunction with
(g gagdm&{}ﬁs%taﬁﬁlt ih QniktBredr B teWr %fté}rde@xeet’}p6ﬁh@ﬁro%£)e\fnth a material (e.g.,
[|ver¥ the prodrug) with a material (e.g.,
aceefagtor(@ Q@}alr@eﬂqmaﬁeml rigctivest Sfal s3lf sqren beging semm, @laiﬁma or milk, horse
s&%fnu Plas ROV} Ak, ch{ Hiog @ér@rﬁ"fﬁlsoﬁfed Menlikned thrrz?v@ form¥ EdHble of converting
plasma, or mlk, cat or serum in isol ated,
thenprieguieod or @wdwwtpwmdlﬁ%gml@naﬁe ewRPpERd fergy 2 gamepound provided by
O fEM S @r Cob, OGN Gy ik itiir Qﬂ%gﬁ&ﬁe? @L e D;f)cdr @)@ﬁlﬂ og glther isomer (R or S)
conpound’ (e.g., a compound provid by fornul B,
ogcboth, syeh as Metpbofife oy £y abwee$a@¢1§qod@ﬁ/aﬁfﬂ¢t@rn@ﬂmel&tmﬁ o) be prepared
a@é'orc!ﬁﬁ’é tb Qridat ek nﬁaﬁ%ﬁrlr(g%r%essa (;}IQIP? Ce. %’%Lﬁ‘tablé lf@rhora&cepted by a
Metabolite X).  As above, said &é rug act or
ePBITAIER! s tonabpdpesuglt wspbe aderabiome PdmigstnBort@P¥)T dnddaid containers
cBRRGkeIRRY @ﬁ&th@r 1ﬁl901pfh9ﬁ€ﬁ§:%sapf>%)of Cfd gwrmuﬁl% {@hh ?m% Qbvernmental
or accepted overnnental regul atory suc
regilaing by eNaqrwWaag S PRIFALHNS w«bfqr@nla(lqnmmth &N dvlr@amt@tructure function
uggg;gbggggnmdgm%g%lse a | abel or other indicia that
reflects approval of said fornulation fromsaid
gove A PRRrYAT Oxyglgg@prgde(ﬂas}lyg@ejyglymmdeé eut ipkaymaceutically acceptable salt
1R aalb NG Al do f QN aL T gns
tstrug@taure funct?on &%53?5%,5?§ﬂ§F§~§ I'so gﬁﬁ%%d mxwelngﬁmmﬂ for
IRPTRERLRY B ondpanageytiselpringéor medisgraensydacycherised t@el)\hlbxt tha replication of
Hibar PRERIE AL Yl aceeRhAR ﬁlais(%}-élﬂ A h&)[p?& esedl 15?1?)!6?f or comprise L -

referred to collective {
alpbellGe (g Predisemen) oo P -alphe Hﬁp\o@a&oesﬁ xsqme@ or both (with cither R or § or
bBATBR&GE)U bl Chtd d AR OF I that &

|nhfb|t®the re I|cg€|orgﬂ%g(:%§lpRm (D hgeg?F%aagﬁggﬁggm’wbkm’
11%&?@5%?4?%0@ hans¢esmali ditraggsal @&W@h%tanésé@ntnhamayehmiﬁquy acceptable
f&ﬁmféﬁﬂﬂ% &erkbly 3QnakD hﬁ&'@ﬁ (drndéﬁvélr anS a?rﬁ)gﬁ'fe be egﬁrggtiﬁ?lly prepared

(in"R or S'isoner) Wwth ei

(il X0 G pheisi peperad &TEHGA) W 51 Phyalseinamide hat inbibis the

n@ﬂ&ﬁ@ﬁb&y&ﬂﬁxﬁgﬂﬁnOf@ﬂpu|eS capsules, pills, tablets,
' utlons transdernmal, intranasa

Lntrﬁpgnous SO

sol utFBASments qinglpi r fob heremRice URTRERACEYicele casst atsidigaments  consisting,
chRlstig @bdn@AS) of A 8585 RReY REIM R RycinR Q¥ o@ﬁpouﬁ? lrglgﬁg {)A)

an amount of enzymatically prepared (Metabolite
synthetically prepared (alphagﬁ¥0 aJpha

hydr oxygl yci nani de that inhibiis the 35 replication

and/ or propagation of H V. Enbodi nents include, for

exanpl e, pharmaceutical s and nedi canments consi sting,
conS|st|ng essentlally of, or conprising a nodified

o o o L_...__.l o




WD 2004/ 073703 PCT/ 1 B2004/000865 1 11 3 R4'0-- NC
00- C"*-%NERG (A ER I R RL or a
w@baaneoeuti cal |y acceptable salt, am de, estePCT/IB2004/000865
prodrug thereof; wherein: 5 a) Eis selected fromthe
group consisting of oxygen, sulfur, and NR7; b) T is
sel ected fromthe group consigting gf oxygen, sulfur
and NR8; and c) R -R8 are eacyr i ndeggndently sel ected
fromthe group consisting of dr ogen; dptR_lonaIIy
substituted al kyl; optlomqrry %pb tituted al kenyl
optionally subsQA}uted al kynylg; |onhlly
substituted cycloal kyl ; optloqally stbski t ut ed
het erocycl yl ; optlonally subski;tuted 10
cycloalkylalkyl; optionally substituted
het erocycl yl al kyl ; optionally substituted aryl;
oﬂmﬁﬁaﬁmb&tiﬁall}satbﬁﬁdbldkble,dmﬁt&t Eked Ak ystodu@mteir@matﬂepein:

substjtu .ear | ; option tit d
> al ko®Yal %}f 5e eé ﬁ F B PP-LRBS ?’i Fof %‘éraﬁgf\rgél kyl .
De(sjl bpbl E‘1§®ffﬁﬁtﬁzﬂlﬁbhﬁﬂ6grb\ﬁtﬁdouﬁﬁln@bﬁdﬁ)@’@éﬁlﬁbﬁlfu@ athﬁlNREIfimfl
nmedl cane t hat on 1.0 ons ssentia . 0T,
or c8hpr ﬁ%g s £ o’ ’é‘fe?t?:‘f ﬁé?ﬁ“iﬁie &8 Stﬁﬁ‘alpo?‘mls%?%?fahydmgen;
oftBhalyREkubdituteld BRcth Qﬂﬂhhlty shbsfitated B)tlld:ﬂly%h ept&inﬁllly Ribstifutedl  alkynyl;
hydroge m ower
o&t{ogal&g S Sl?g‘&ﬁéi cgci ﬁ’yl 0 f,ogé/lbr %gbs!flxg%qﬁtz FterﬁFy&Eyg, ‘51c}/ 1511y substituted
10 cﬁdldai&tyla@fyﬂu@)tﬁﬂdlﬁt ubstiteed \hktélhcy&lyldﬂ:}k;y bpt@hﬂ@ps@ﬁht&tﬁd aryl; optionally

ﬂvt&ﬁ%ﬁ g%tgu %Stlc%glﬂ? r‘%ﬁ te% ?18% #&nﬁg Oﬁ‘i‘c’%‘&’ sugftltléte% %Hc?xyall’yl and

opthesigofubsti2dePpeeifatialkgll conpositions include

ggﬁg afctr% | g’gﬁ?ﬁltgq%g?nnﬁ‘%e P a?neng%e?%t a%tdgg SclaStritt% ahat consist of, consist
egbytlin afbo@npeisouodiaf glfdtamideofnEduind Of forkdiNa (K)) NH2

OH -4 WD 2004/073703 PCI41B2004/ 000865 or a
pharmaceutically acceptable salt, am de, ester, or

prodrug thereof. Particuljarly preferred conpositions

i ncl ude pharnmaceuticals @nd nedi canents that consi st

of , consist essentially of, or conprise a nodified

gl yci nanmi de salt e&nforngla—cBNH,O

15 (B) H

wherein, R' is a hydrogen atom, a lower alkyl group, a lower alkenyl group, a lower alkynyl group, a
benzyl group, or a silyl group substituted with an alkyl group or an alkyl group and an aromatic
group and R” is a hydrogen atom or an amino protecting group, or a salt thereof.

20 Preferred compositions include pharmaceuticals and medicaments that consist of, consist

essentially of, or comprise a modified glycinamide compound of formula (C):

0]

H,N
© NH,

OH
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HO NH2 5 (D) NH3CI The conpound of fornula (O,
a- hydroxygl yci nam de, also referred to as Metabolite X

wW@r004aYbRHGA, has been produced by an enzynatPCI/IB2004/000865

process and isol ated using cation exchange HPLC and

of Iaep}mmmauiadlyoﬁccémabw kat, (aﬁ)deh aserpee prodhgethereof. Particularly preferred
c§1¥x t Cn% El%joharm%csekl‘%%lsca% H;gl?'lergsnglﬁtt ?oglﬁe}étg'o (gcg)né to %?gl%ally of, or
connpl’mtahncﬁirﬁeé igtyhimamids eatest ﬁﬁrﬁhumr(DS) or both are

referred to as "Metabolite X, " "al phaHGA, " or

"nodi fied glycinamde," interchangeably. Preferred
conpositions al so include $harmaceutical s and

medi canment s that consi st , consist essentially of,

or conprise a nodifg.ed gl y¢i nam de conmpound of formula

(E) or formula (F) maceutical |y

acceptable salt thereoff: HO RN 1 11 N 11" H H

Nl-lTH Ol OOHHI HI NN(E) HHH 20 -5 WO

2004/ 073703 PCtP) B2004N0géis65 O /H H Il NN C I \H

OH I CNH NHII \H (F) Preferred conpositions

al so include pharmaceutical s and nedi caments t hat

consilét corhpoun& of:ﬁmﬁlills (Cradghivkglicynamide, dso efengpd ks® Metabolite X or

g&ﬁlgf}léétlga& %'LC T Sle%? g%qrnéa 1% é:?{ce{s%rga‘gsl(ggtegl Cu;%ing rca’u&(lm exchange HPLC

and the compound of formula (D) has been made synthetically. In some contexts, both the

compounds of formula (C) and (D) in either enantiomer (L or D) or both or either isomer (R or S)
or both are referred to as “Metabolite X,” “alphaHGA,” or “modified glycinamide,”
interchangeably.

Preferred compositions also include pharmaceuticals and medicaments that consist of,
consist essentially of, or comprise a modified glycinamide compound of formula (E) or formula (F)

or a pharmaceutically acceptable salt thereof:

H H 9 H
\N C IC! N/
H/ \H
O
(o] 0
H H
S | %<
(E) H l-! H
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ONH2 (G NH2 10 Al pha-net hoxygl yci nam de has al so
been prepared synthetically and this conpound has
whe®n/0fomhd to be nore stable than PCT/IB2004/000865
al pha- hydr oxygl yci nanm de. Enbodi ments al so i ncl ude
several nethods t@ identify ﬁnd isohate nodi fi ed
gl yci nam de conpoynds that filnhi biy the replication of
H 'V and nethods to NnLh@st@—Lhaég compounds. Sone
enbodi nent s concerq/neth$gs to inh{bit the replication
and/ or propagati ongof H'V, whereina 15 subject in
need of an agent fhat inKibits the & plication of HV
i's provided an anowot of | enzymatiegally prepared
(Metabolite X) or sywnthetreald-y— epared al pha

hydr oxygl yci nani de /(al pha suf\icient to inhibit
t he propa%ation orHqreplicati of trhe virus. In sone
of theseY’/nethods, the affect on HV replication is

nmeasured (e.g., by observing or nonitoring a reduction

in viral lode or a marker thereof). Additiona

enbodi nents i nclude approaches to treat and/or prevent

20 HpMtirnfl entrpositionwhiso eincludenplafhiceiceld apdthesipements ghat consist of,

C‘gﬁ%ﬁ %?S@btau%oik {gcém]gr?sggé‘ %%trcrl]&%g %ﬂéc\{réa'n'ﬁdeo E&H{ﬁoqﬁ&j A ormula (G) or a
pRdrpbeeutigatly accyghiyesaltamiredé, a- per oxygl yci nari de di mer,

di gl yci nam de et her or al pha-net hoxygl yci nam de)

sufficient to inhibit the replication of HV. As

above, in sone enbodi nents, fhe conpound or a

phar maceuti cal containing thg conpound is provided to

a subject in need of @n age that inhibits HV

replication and, i ot h mbodinmgnts, 25 the affect

on HV replication is nmegsured (e.g., by neasuring a
reduction in the viral |gde or marker thereof, such

as p24 adGumul ati on or r &Vkr se transcri ptase

activity). -6 WD 2004/073703 PCT/ | B2004/ 000865 BRI EF

DESCRI PTI ON OF THE DRAW NGS FI GURE 1 shows the ,

st r ucklphesctbéxyglyyioyhide bhslef hesh paprige syrtioplippgnd this compound has
sar £os r ' I ( 2 2), cyclic

RO ORI B AR A QB%'?”??%;G Ne),
gl ut divilryginenss] aogihgledensshieralem¢tps iRty e igplaje madified glycinamide

&N i iRt 0 isVilihadizk Fhe ounds. Some
e T
eshe pigresis mogce(lpan@bdsmp inlibit mhes@lg}agqm A d g aprensgatiop rQf iy, wherein a
s%%%cgc??n &R or z{p’]ﬁéeﬁﬁﬁ%@}%bigot‘ﬁé qulicét%@ ofl ARNEGL pR)lde@San@amount of

on of ti me; ubstr at e ‘was

cpyoarioplo lpyeparpd rMctabelite | Xier (SGRhgiualy, prappieg ridptiac hydjpyglycinamide
(%ﬁﬁaﬁ@g)s %’U{f@%e% 1 ?rogtr Ak 'tpg(g)agactior‘} Q)Q'?éplicfffo%%égviﬁﬁpvﬁ some of these

e puri di a onversion of unl abel ed o
ERBANHRe affecEn MY mplitatiaois @eagiped (Fhebyesaging @hm@aiéoring a reduction in

il {085 BrLEader}é?rqfr?ez%lf)Z lgﬁgfg éfogg%ﬁﬁtangﬂt%dagdéaﬁ%%é }J&%ﬁhﬁénd/ or prevent

conversion o _ | ; P NH2 to ( ! .
By indeeiiore vdereinman (fBS)kd awticBns1 npesivnsp kgl for perfmetingdlIV is provided an

514 3500 R LU Bl BB, 0 Mo ines

diglpibartide ythafd: elpha-methotyglyODRBids pefficiant to infiibibihe geplication of HIV. As

Ll ePyr on the .. [ ' ti LVi : .
RS 80 K15 BEELARSPY HRR5 ALl OB
wmuspesiacnbestin RBS ofisi agenGRatNAbitessHVhesplsaabert analt i, other embodiments,

the affect on HIV replication is measured (e.g., by measuring a reduction in the viral lode or marker

thereof, such as p24 accumulation or reverse transcriptase activity).
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FIGURE 6 shows the effect of the CD26 inhibitor Il ePyr
on the anti-H V-1 activity of GPGNH2 and G NH2 in
WQEEMO®7D3 cul tures. FI GURE 7 shows the resul t SPOf/IBE204/000865

22\6/1! %:i :e?; ?gyﬁ%#ﬁéﬁﬁiﬁwﬁgn%conver etC—::EIII\II—IZ to

FIGURE edl G- MidRvs( I\/Bhabolsmtﬁoﬁlréé) & GLBEcyaarslhkgWSnmm{ele (GPG-NH),

SR SRR B S A R e rrcrs

NH}JEglﬁiaﬁhnyﬂlﬁolxglyciﬁblﬁdﬁl@mm{a)g\mﬁ giymr(aﬁsdd (GSNHI) a
Fg LR tit Ehlo%g thaeséﬁy(% actllvﬁ)gel ﬂ]m mp oc K’ﬁ?&EI@I’ foS?(%e lMoltdf/CS MT-4)

rations
ald mMﬁlsmen‘dHﬁs (mmel@@r IﬁHQ:vdsr@l dlﬁﬁdrclb |s¢rum1hjh1unanr(Hé} saupine (NIS), bovine

% t ite re ..
G dpens B &2 EBRen o6 Y e b A e SR (opanva)

Eofyndiatfivdtyerss nfersmeddibgnbsoaftiof et4dbnih. ov i ne seru m obt ai ned

e 255 D AT G e BRIFI K e ot

GHKH,. r’lé}sldbtbalonfwaaptr&wmecsw mzrsas]s:cnmlmhase (RT) activi ty

enzy 14 :
Fgéggﬁ %%W&X g(ic}?‘éellsﬁam a&l e}l’edﬁ EB?IK(? %Hé R/EC%]%B]HZ by bovine serum
(BSYhit BY<t ie thbdpbate Bﬁffaremahm@mh Hofmahllséfuinn(BSY bt 33 @sPBS, and CEM cell
Scontsai ngfggceﬁsgi led fetal calf serumbut G NH2 did not.
EPERE Wws the results of a reverse transcriptase
FIGUREas$s aquswhlaar enhlnbigmy yaffeti odl thy CpRép@cgd inhibitor IlePyr on the
dﬁ)lg]g;pdgl_é) tgdég X%{ységlog ?(\,%?Gte fngre%/(zt Qov? e %)e%%m 0(%??1 I\l@tPBé) ar¥dh %6 CEM cell
stsppisionain RBS weing IAIPON A acihd mbstea;e cont ai ning boil ed

| f th
Fflé §8w5 R eft%épof the(%‘ﬂ%)mhlbf?or onqher %%1%#\/8 1 chtlvﬁy of GPG-NH2

ver S e ranscri
aadGiINHER In@HM edll cuBﬁreact ivity (I C50) of var I ous
at i gns. of y r
Fgﬁg%% shg}zv% )‘t?ne rfsu éc? ﬁfgaqr?] a”%éls( %Esteyegﬁ loqg &t 1-?2%2111 S?v% an%etal bovme sera for
tl&rraxbr}l@etd conv?ﬂWQMﬁ@?ﬁBﬂ@BNHﬂMﬂB@@MQOO0865 FI GURE

F%QPM oS gheerlgs n#ltls %Jﬁaognnggs ?1‘6 %/ téf{e Q{lt a%}n!la\f %% Ifr@ogﬁlge yab“ {‘,o convert G-
NiR4q mvxﬁéc:cb@ﬁ\l}ér(k/gmbblntcab l'y prepared

ﬁ&%ﬁ%& gwaﬁ%s}{% %ge\:/tl(é 'gg E%%E’ ggg%ﬂéﬁg gb'gft%&%%%lgnt concentrations

of lghwmet hecrmesNHLt 4 adzfmr&FiNHH, Vi iGHGe DD o tinhitas gwycoftvansion of G-NH, to

?c@h red the 5 accumul ation
IJO?E%Q V\hgrgtlg%n%eyrﬁﬁ&? %g {g pr epar ed ) |
F&GHR@- Hystipwoxihg rgseltaedimn deal(sN @fiaHGA) faeidns ofosel bethetserum, obtained
N E
o 98 et oSS VS T M L R e
FEeURI (paHedraiay tbm deshlisr@ifi a sa@Emen t(apwmetaseBXBT)t hetvity assay, wherein
i1 d 4
eﬂegr%fgf)?{rxr%tﬁlg Cglfe?aseoa ‘L%B{gj%glc%am@g %%LQOFI%CI nam et -X) inhibited the
r G(PMEEItiab of Hl\éinxulcbwreS\@ntaM)ngdmde@ytnt datstroml HuyGfobpmm
r H V .
as e f ects%%l g‘é'\ggé% hﬁ%ﬁle‘é&? e(eté%lﬁsgagjg) %{T? halsgl %ﬁeelFm ?&)Zymamany
pispred alpha-kyrgryalytivahidy (detepdited or Met-X) that had been dialysed five times
i ; lLy&d 4 21FYE and
SN YL AL G SN 2 B0
F@‘RUBEa}m)OW\‘Néh@%\@ISeoftﬁowwmﬂ trarscrigitage (RP) assat imduareini the antiretroviral
a&i—b‘f@rhés%r Himvzgrﬁﬂg %IOIIC%)Ih‘aﬁF %sg%?%n laﬁ&?yﬁpr }Qfedr ﬁ@lyal-l%y‘?iloxyglycmamlde

reverse transcriptase say
(Mef{ahnﬁe XenMeeKhwerg nafysed.ant i retroviral activity of
G N2, freshly diluted synthetically prepared al pha-
hydr oxygl yci nam de (Al phaH&), and synthetically
prepared al pha- hydroxygl yci nar;i de , which
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had been incubated at 37C for three days(Al phaHGA 37),

was conpared. DETAI LED DESCRI PTI ON OF THE | NVENTI ON It
wha®40238m di scovered that some tripeptide am deST/EB2A04/000865

gl yci nam de are prodrugs that are 20 netabolized into
FROURR YA dfovisad 1elsd]ﬁ o bk HIWV enféctipity @saztyi (ﬁlﬂfemf call runi)ites enonitored the

Rt s T SRR b (oo o
MeAR) Bhivitéd MV is%ﬁ%étﬁrél&la@GPGINIQEM cel | cultur es to an

AR SO cel v conconsral Lot S i
ac‘égﬂiﬂ%ﬁ&i §p2af widrdip Skt ealid Prdpeed bphghydcsxyalytidani€xAlphaHGA) was

H2) since G NH2 alsomhl{bj} the replication of H V.
olzssréfédtqlslnblbﬁ%%ﬂe tEEFpEl e P 25 10/ 235,158). It is

FK@UREQ@WHOV&SH&% rfeidﬂt@ of aﬁliHIIWQﬁ)SéEtﬁrl@ ideﬁ}a@ﬁ fe@il yﬂﬁ@l‘m @ianel A) and human
e I cl ent Yy

sqgr@n dpatieh 8))tth9é H&rpﬁ%{ﬁq ’fha é’lcctgpl o ﬂgpﬁ g{lerflﬂlegz%rrag '_gf dprepared alpha-
h&(ﬁoiy%%inﬁﬁﬂef OMetdB60GEcNHR t@ eMerX) i tafd anyithefoalyvi pepared  alpha-

B e T L e
A@%ﬂ@%ﬁdgnz@ﬁatg}any Gyephie@ ,alghbap ety glyenatiite i’(Megaédhﬁ:erm Met X) and

oA RSt ool B0t DSl FRUAISRL S ElngPpyrntenin
H{ﬁfl@drnrsglqmt(ga@im nodi fi ed gl yci nam de,’ gI yC| nam de

Fﬁ%i]:l?ég]tj ;-/};g%ﬁ g{e?%su],t%%{)anlgg%g t?a(nm'gil%as% gil"et 5 1P?q§ltcgiﬁ" sgrul%) wherein
tanabysdvRfl thgvipdbf | edNig) y(fﬂeﬂ‘afﬂ dﬁutﬁbakynﬁfea(‘zﬂhyo rprepa1 ed alpha-

@%g%ﬁlgﬂ@gﬁe%@gﬂéggaﬁgg ETD)(;@ ynlg a gt | P &rl 1%%01na1n1de which
Ho EREB N2 B e Ot 31°CAHFARINBLR)AIphaBOIAB 7 - mdmﬁp@y«gi yci nani de
aynthesi s. 11 RECARHaE R R TS o Ea o Bhar e

al phar edeaxyigloyetdami shene t{1ﬁ4¥>h&fbﬁﬂnldésean2()g1}a:nﬂmlde are prodrugs that are
1%%53?92%4&%}; lclél%l’/lp(glé qp éqeldhlglt %@%@%%%B)ﬁf(%%%ogﬂese aftviral agents are highly
Bedivk BRRBAI O RGOBED cultdd |(&)g§ GHGWHN ai Igﬁlﬁln&ﬁfdblmr "ThANH,” inhibit HIV

formul ati on of pharnmaceutical s and i.canent
reRdisetadnnp fGM t’qlwléélléurﬁ‘b@laflleé‘éf‘l GrisRe ?%@E"q ‘?ncenuatlon ~30 pM)). The

Bl LSO Wahid 2RRHad hien R %e@on&@ﬁ&ﬁoﬁﬂ%ﬂ&@ﬁﬁd&@to glycinamide (G-
inhibit replication of HV in sue}]éects in_ne

ed
Niarsnsg ¢ r 854 deipitdheiepliceigr AtV o rfS‘Efe pOSN Patent Application No.
1@%@ nkHes: khew lglb% e Eﬁé l%rﬁﬁiocﬁpg@fa@é’ @M@Jﬂr&mﬁﬁﬁﬂmﬁw efficiently

reater detail medi at es

C@@Yﬁlﬂé ICé’Cb%Hgfo (@D NplEastné the th%@ﬁ%ﬁﬂd&ﬁtﬂgs elgpeecis required for

@M@@ﬂ&&é&h%%&&ﬁﬁam@ originally described as a
T- ce activation/differéntiation marker. (See Fox et

Ig hasjafpegs| discovpres: thay GeNHois gSeéflagagQgrt)lg thetrippsetalolized to one or more
&%8%@ Wy c.%/l( @l%%@ &@n&ﬂﬂ%e@ ﬁﬁﬁ?f\)mélﬁdlﬂaﬁn&f) tHal Mhiﬁ)lt 1@ replication of

and peripheral

béf(,nphocyt I C - > .
bobheRd ﬁ@ﬁﬁb&ht@ dhat g 4e§yedafiﬁ<an CsNHY ats pieBediftesi i Frogise glycinamide,

‘fg[yg R RN d88vatifaLr R eVRRGo IO XPUNRE s%Edt@ln@try hﬁd AuSle@ magnetic resonance
mbr ane- associ at ed peptidase | dentl ca

whé@ptspwpma@ptqnala% ¢ty tepmpodjfipd glE@garaldwe@} Hptiiopigolated after

Grdth ARt seﬁﬁﬁtlo%xﬁjvééfédvtﬁlt i%%b@cﬁ:ﬁqéd/ bitydloRy sl ReRHi#ES AlphaHGA” or

that contain a proline or alanine as the penultimte

@O cord(Call, GRS - t Bathrionfpsiroxy Slwenayideo nandne-mxghiogkglycinamide were

é&&?&W% syﬁﬂ%éfgl It’wzag§ g% tk%r}%&%%%f% Qﬁpapéa%ﬁﬁqg %Y&Bxyglycmamlde

(Régabolite Pppnd syxsliﬁtlga112/4pr@n@©®)ﬂpha h}tdrcpxs'glmtlalmﬁ(r ;(AlphaHGA) effectively
expressed on a variety of |eukocyte cell subsets, but

al so on 15 several types of epithelial, endothellw

and fibroblast cells. (1d.). Agsoluble form of CD26

also exists. It |lacks the transnenbrane regi ons and
intracellular tail and is detected in plasna and
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cerebrospinal fluids at |ow ambunts. (See Yaron and
Nai der, Biochem Mol. Biol., 28:31-81 (1993); De
woe@sn®E70et at., | mmunol. Today, 20:367-375 (1PCPIB2004/000865
Several cytokines, hematopoietic growh factors,
inRBitPIve s RghnNethO PERY fodesattandfaihBrnceGtica© ate mledicaments containing

RGENEINCI RO T N T

re@ficafioP bOHTIN G s0Bjasts ihheed\thbeoiis Prisidee h&rels d%e acction below desonbes the

structur rot ec ai non | C
dSFER S ?b@ea@a F%‘:L;\]? N K %2@%/%%3 ﬁ FASEB
J., 8DEBGredibtts [k 9&5;)31)9;0;1 loNGPEANHA 10 \d- HHZ r eI at i vel y

smal | peptides ma rve as ubstrates (e..o,
the CHERRRTEL: RAFEGDACBATRE B8 B Uit paSidpge o Toel
a@%%/cﬁﬁér&&?aﬂorﬁﬂﬂrk&h e(Sed Euxad o/ X Rmyhds 0313506256 (1984)). CD26 is

S 20D ) (S, REDL, 058, VPGS Bl na

MBS fREraPblodd mondrlibleRQlells) Baday als@ PreS i3 Fburg Fd@OYJvinel murine and

halggne Qf%tglgte ﬁ éFeatslggﬂlH%‘?ﬁ?F%ﬁ Saﬁ: ?elttlﬁla%ﬁﬁieﬁlgcaéi caéﬁjp’u%ﬁ d)eptﬁiase IV (DPP 1V,
Feylisiurytagd Bag éhgarrbtnmoae}mdsi)v}) seleEﬁmB/r fos be;itlldms, that contain a proline or

consi sting of on
aknps eF &we%?me’ffﬁ%ml %%{Reﬁl 3?3? ﬁeé?%}ms ﬂSl@% §’ra A aﬁg %‘Iaag‘e%% i8bhem. Mol
Bid0263.9081 §1f99yynD& Neadtdrer alt, hembiod ITodiyc2(: 36’7wﬁ& {199f)sand Mentlein, Regul.
nat ur al fter it, cl eaved

Bept 18549, 10 R t sdes X do 2 Va5 1y euko yge c%ﬁ@ﬁbsgtg but also on
S8l tSSPr G LP I\Irté“r"ﬁf’ AFPPEPT B YHE cure

st A\RRE oftpithalial, en&oth&?ﬁbandkﬁﬁoblaslSﬁlsl&’ﬁB)— mmu{)m‘@m of CD26 also
Proost et

a 273: ( ):
eKifie el lacks ¢ Jﬁctgﬁﬂétael%é\ﬁﬁggglg%s %g)l gl?lﬁzg ﬁlg i) 1Shcilé\?/60%)j ih plasma and
ceﬁbllsaﬂhan FlL1A6 EiGaS @thoddd, | (Sdd Werdn ma Navdet, \Biochanpér.eRlohi28:A1-81 (1993);

i ntact RANTES (s Antiviral Res.
LygMgestsr qigy- @T@@gggbéaﬂgn%ageiﬁb?%}n1naI pr ocessi ng
SDF- | sevéiy SptdRBes ihgimtbpobain ity tidl Famions, Bdﬂﬁﬂnéstasd antapeplidgs dontain a X-

BT g S8 BBt ot 03077
432))7 3t1OprkstRRE)f ). prélhrﬁ:chear 19 NASHZOQAIOZBZO3 structural protection against

PCT/'l B2004/ 000865 |

TOBGRIAOBOSER TS ACHE G oo EHE S o o Al Lot (1999). In

Jah@mal r@@%ﬂy R0 @eRidtOhacRlde 3 m(tsalesumfates {Ophiae siemoines RANTES
munol ., 169; 7000- 700 @? ; |

& .aml,«m ) ) gry SPiFololGH grpe (%*%%Pl?‘ frab"apeaghive Intestina

BrokRs t41y &Bh@éstsu&ﬂ % Gl'Pe@wa%ﬁﬁd QU"dsNancﬂ OGN PI20RB Gumino acids)). (See De
concentrati ons. Pat . . 56 7 035)

Messter eiseladWBErdt %%iﬁ% RO 3%5 6@%@> hgks‘\‘ﬂ?tcaﬁeée © RERjiges are very short

(U@t i the thBiSphtiaes| QRbhShit ¥ ¢¥ i) ¥digH) YAl %B@tld% bl @¢cksnino acids)).
wi de variety of H. V-1 | aboratory strains

Té‘}t‘?fﬂ%“&%‘k cqngigrigod 8N INA LRI 26 Hidte fopd . b Srwsﬂg‘ie Aeed-D26.

t her emRxdsgigly, WcerfdRGa B C S Wi shbwh R2keine bféﬂ)@m%ctlons of natural

notif in the V3 | oop of the viral envel ope prote

Ryp%R0 2fterf elpapd piéa SRFBHCHEA THER NOBUSSLTL Figggeule. (Oraveor e

M, Ua!ExlprA@éa@ 1@% 18685- m@e(mmlprb@f gﬁ&zs j Biolt Bhén. NOMel222-7227 (1998)).
tripepti derivati ve. theS|s at_the

Irdsegs @mc&fad RadY B’ W@ﬁ?@i t% bsvws .*z@lkssl y llgir?i‘é‘?@h%’l“nﬁlw 1 activity
dehpave dein HidQGRNPEN(sQUSEbIs @) al,, Mt Res, 39-sag7 (1998)) whereas N-
RetrOV|r 16; 37-48 (2000)). . Although an _increased

e AR EPW%W &5’%@}@2“@&%5/5 dlé}%‘@}e@ dtf Hfi-HiVgh potency.  (See
ORRAE P BFE RN Ber0f43 CGRE5- Nd?(wgs? DRGSR & QN Bst vl @ﬁj%?(w%)) Also,
did not affect an early event in the infection cycle

of HV. (See Su et al., J. Hum Virol., 4:8-15

(2001)). In addition, binding of GPG NH, with the p24
protein has been denonstrated and an i ncreased nunber

of m sassenbled core 15 structyres of virus particles

was observed in GPG NH2-treated H V-1-infected cells.

(See Hoglund et al., Antimcrob. Agents Chenother.

46:3597- 3605 (2002)). Also, viral capsid (p24)

fornatlon was found to be dlsturbed |n the presence

o a1 ~ o, e o AN 2
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Chenot her., 46:3597-3605 (2002)). It becane clear that
GPG-NH2 inhibited replication of H'V by a novel
wore@harizem 20 G| ven the presence of a prol i nePCEE20W00865

in the mddle ui val ent to the nultkﬁ%te an%g 4 blood
it wes eecentlyt ﬂhéwaﬁl?ah D26 RgRISS) ST 1%1‘?@ EIsE CREBOIFEL £f gman cord bloo

15'”% e CRQuPRErsduha ki, %M b2, 16%0(10)9700&(2002))
Csu ?FO%E\I?QI%%IE 26/d| e|c;rts |ndyl p da e IV and_th g
cD26lhen ffme{ﬁtqec glg@ﬂ@rglyfggycg]éﬁml% ﬂﬁ been found to inhibit HIV

1el§\fbtaf1<§ne§t LOV Aok R coRhiratohy @be & geucsomqu@ds 6208t NYsyociation with
Clgger I ments were conducted to_deter

GIaPhBiSD Pt BRPEASEOTY. COUPUPE B P GeITD e variety of

’ a QuRE e 2tdaiM CliG tl t tw

s Pg%’:btol \lf/kq?’ ;ﬁ%ﬂs%gfdllh%?péﬁ?tﬁ%gv eédﬁ%tcaPG NH% after ) me et o
GPE ohdtifeinr @8] phdeand one ((RCemstel inHke ¥ froptaf dee el eny 6511?8 Pmtem gp120
m@a%arc%ﬁc?@e\ég Focudsbd éﬁ@tﬁes@ lv§%g@&mtp6@5t@ﬂi tatrffb@st fof fisSovel tripeptide

was req uired exert 1t
deammveet(ﬂew&r, dih. facﬁlﬁstﬁl gt )ﬁhe Kﬁéll@i@ st db Ry 9&?%% #33ey, Stockholm,
Qd%ﬁ %2006 Jﬂg Sl gtsalI sy ]@‘?tﬁfma‘;;%ﬁ’b\hr 1B26AMBLE00b))30 | n

experl ments, several H V-1 and H V-2 stral Ligh
wer eAhknaJIgUa@nedndf@ﬁedt [FOISTPAGR shebikiy t of epEPyRe was Obseived at hig

concentrla]tlsn réf Uy o ol MEQGP@'Wdl@Qﬂt b8éAta@harly event in the
See TABLE 1 and FI GURE é

1r®cy101ytypl'eojf ViIlY! (See Raat adle/. (f@m@lfmpjzfl :8-15 (2001)). In addition, binding of GPG-

Ngi %lﬁ%@é%épérg{ X-Lllgig %QénnMogﬁra(e@'aE@aﬁ\lh@}eased number of misassembled core

sarcosin gl yci nam de (Sar - PG NH2
stglcpm:snémmﬂna{’t@lquag))bwp@m& E{ i},«gﬁect%‘Bcells (See Hoglund

e i"“%ih z%?ob é%@i%e@ emomaie I §e83597-3605 (2002)) Also, viral capsid (p24) formation
u am gl'yci nam ne

ey mmé@ pe dls@tbeﬂwetmeg%semqwf itheygrag- %ﬁéﬁ%@ g hd@W cgob. Agents
| b1 e bk ddIihatATEE NERMhTBRE replication of HIV by
cu%tﬁ(gé 4&?@72&0??}0@()}2{%”'% I eC I\/[%Sl and cul tur edlelpr;
aRPML neep0issedi um (G bco, -10 WD 2004/ 073703
PCT/ | B2 qqg’{)}@@&ﬁ&%f aﬁ’a%lﬁle ?ééldu&c'ﬁp&é ﬁlﬁH@ll&ﬂé@Q{/a@d‘ﬁEf& @€l pamultinate amino

10% fetal bovine serum (FBS Bi oWttal cer Europe b
avidryihe prino teBaingshwijhe GHANE gqp fnplEGiee; (t@rasélwglﬁﬁ*&’f GPG-NH, can be

aﬁlgégtewop%aﬂ?@méﬁdp%@hdaéélIV An(lltha{t @D%zﬁﬂt@laﬂﬁﬂw dah @MBdulate the

Popovi ¢ (at .that tlrreg\ t.he
aNaieiroal adxiie of therpsrippiide, Acpgp]:cllnglyB@fpﬁré@ggs WRES) con ucted to determine

ﬂe%glg' bﬂié/d%k]ft@%c}gtfcﬁm theohatdenal cPoStLt Wt €M, and, indeed, it was

i ous Di sease 5 AIDS Rea ent Pro ram
d@sBe‘teh@sfdi@t CIMRY) seleptieclypnd efficispilaleayeRGBCGNE- ety e pEoline residue to

lHQe SkoveRasteusisd ab%{dnmhtt&i that this cl
g@géﬁé @?%ﬁ%ee@p O}tﬁ%dr\{@@%g%ho%yt iC CEI\/IS cells (4. la 15 ClenvaEs

5
weR Fequikd for |§E|G IﬁHé toypxeid ity g@g@mé@ actvityr g eé@pgle below descrlbes these
tﬁf_ﬂ %gnegrgggeghgm and infected wwth HV-1 (I11B and
4 { or HI'V-2 (ROD or EHO) at 100 CCID50 (1 CCl D50
bei ng the virus dose infecti ¥&APLER, of the cel

cul t Uf, &St @gﬁenmentgfseﬁa@eh IHIS USRE MBI straikl whheRaludiBDfor eeir sensitivity
the infecte sus(ﬁensn on were transferred to

tp rihe irdtitateachilty §F GRGRH P ML 1200] relats copBPii dfe TABLE 1 and
IﬁHIﬁﬁf‘lly Rfrl?%l@l?])glﬂinﬁﬂidbo(@m%hglufaﬁﬁﬁyllﬁ&m@'dﬁhdﬁlde (Q-PG-NH,),

final concentrations o 2000, 400, 80

sarcgmlé)ﬁ}ero](ylgwwmldsrﬁéafv% ETHMD@r&’é\@qaﬁ]&fdgr%%-’bt’ve@ﬁ@‘“&d by TRIPEP
Abt eruddink® @w@@eﬁ? whkRR P)Q'RJg utdn@EBbly Iy G QP%l’rQﬂ’(d} NH,) was

m croscopi cal |y the CEM cel |l cultures. The 5

wnthesize \aé theCB?g?eIafv@%ﬁei oﬁufp@c%dymlé“@f%ﬁ@sﬁ%%f‘éls t“éel? ﬁlé‘famed from the

&19&&%&? CANERNESIRLHANREIBAW KAS) 41 cRIEYER REBMNESUOI Héium (Gibeo,
OHTH%I on in the virus-infected CEM cell cul tures

by 50% TABLE 1 Inhibitory activity of tripeptide

derivatives agai nst several virus strains in GEM cell

cultures -10-
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Conpound EC50 (MM HI V-1 H V-2 CEM |11B NL3.4 ROD EHO
GPGNH2 35 8.7 50 0.0 30 10 42 14 >2000 O-NH2 32

W@ 2844%70%. 1 35 8.7 37 5.8 >2000 PyrQ PG NHPCT/BE00/000865
>2000 >2000 >2000 >2000 SAR-PG-NH2 31 4.9 49 35 9.8

Pafey> $@fEnd Lpplembiil Bt ROSreBLLEZe3LRRUFBS) (B ikhltee Etuope Verviers, .

B A e 2D Sy e Tl e Rl Y S obncs

frd nlglﬁ%g@caﬁnocarﬁEM qel Popa)ullotclwr fat }nlﬁé ar est Nzﬂ@lng/l Chotrhinstitute, NIH,
and wer e _equa effective
Befhese AdR). n]él\(n‘l('l\{}él 3) Wébi&Plx%&]E“i 18%108?.} Instinde %‘,A crey %nd Infectious Disease

ATSOREH8SSobe (Baheste Mb).t ke WIV-0Ssdk8@IROD ahdt @HO were provided by
antiviral assays. Their .  EC50 (50% effective

De dn Mowtaguiey (B%P)teuf Inswmig: Beisfsdi©30 and 50i . LM in CEM
cel | pathbd YU19Sphd3pidCRE @ospRsl lsadm5 d¢1r§ fepinlshew suspended in fresh cell

cityooned ffgg:aﬁni;@?efqﬁq%%ﬁlgﬁ—ﬁ{la(bg’ ot 0P hnes (daR0 2 EFI gt 100 CCIDo

(1t @Ci]ﬂ ﬁélﬁ@ tHeGarub Qske ixbdtie lﬂ@fBOP/@ofathb ol culiges)eper naof cell suspension.
novel tripeptide (PyrQ PG Nméﬁﬂ%e“
Tlm 1@%105@@, infeepdsih uEPHEING W@emmzsfs&fed] tp g
Yiothdichs RY tHeOBdt Wb@pdimes @le., lat Sindlltofk@ntrations of
R R R S S AR T
2Q@J040mg,7ms 3P@EN4 PE209% A0 s Sue st id & A7 Eep‘ﬁtedé‘ to 5 days, giant

cgﬁn ag Iv&égtrgco?& fo& g@él’NH?n waschkouedl tQuB8. The 50% effective
Ive at |n t|n replication in cell
cmntcml@n KEGkb), corrt:sl:wat';d o e icpmperng [§agcertapigns required to prevent syncytium
, be detected in
TB? nmg@[é ‘?:‘%52%4 ﬁ%%%éézdux%fwéé@and human serum and
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nmononucl ear cel |l suspensi ong,pfP36 enzynme activity was
recorded by conversion of the synthetic substrate

Igfilyicy) prrivltyd ipaatida dseiniilVeTRE e EREYRI)Y T Gy &Y FRMSEH fiures

8)\5[)7 S, 1‘anC% with 100pl

€ and—p=nitroani e (pl\v-E e ow dye, Wwhose
Flﬁlﬁ?ulhgn coul d be nonitored by én(&r/{zrease of the
absorption at 400nmrv 1Appr OXI rmt el Y, tHﬁV-ﬁundr ed CEM

m crol it er s—et—purH D26—(% H-Uni-t 1
phosphat e bufFé%ed s§113r?g (PBS)Rb]%r humanEHderl ne or
dyayinpe serumsy(b58gi n PBS)0.or 1063¢womn | ymphotyti c CEROO
10 C8166, Mdlt4/C8, MI-4 or per | pher al bl ood

GrdWonucl ear Pet T-9susprisT-bns i moPBES wer e Hdde®l to 2000

Iyl ot i tepgop! at e >wgdol s af t epogshi ch t bepggubst r ab-eooo
or neasuring the CD26 enzymatic activity

SAg-§eyiHr ol yil-phPa- ni t M8ani | i de)S (EP-pNa) af 3 v 1500
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gl yox IEpfeey lcad camttafyn, oPcdpotu@Pddntdnetioh Gup &b Ml €HTV -reduced
obticedofni86h inSi- @H@h@?ﬁ&TCElﬂﬂ &l cPturesLoui s, MOJ). The
rel ease of p-nitro-aniline (pNA) was noni tored at 37C

in 15 function aof ti ring the a of

(yel IBlfreEHesh b Sgﬁgﬁ% PO G élge( PRa)Y ggff’cé’é(% dfy suppressing virus
plRBdA oY ?oﬁf\@asm-rﬂ:@ar@l% tﬁ@h&lﬂ‘ls @g R S/iri € G924 Ghe the yititifAR assays. Their
| ncr ease 0 absor ptl on Optl ca ensi

B G0e sffeshiae consrrisetion) drust 2ER7eehel @P%ﬁ%%& m &@3& ééﬂ yfpures. Both
c%\f)bﬁﬁﬁ a0 oA Botox Gy - at cdREIR a1 bR s BIEARE '15‘@”1.’6@'000;&\/1 Sar-PG-NH,

conditions, the reactlon roceeded linearly for at
408 QPG AL 2lKrighigery lgfaqeal@@tlm alftoggikio erlev@erisnt as GPG-NH.. A

Aot HHpEstide! @ f@-l\ﬁ-ﬂfv‘ d%@vee RAY WpnthSLEY R0:Hinia8 | &-8H, at its carboxy
wer e subtrac from

terminal end but a cychc pyrroglutamine at its amino terminal end. In contrast with GPG-NH, and
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20 the obtai ned OD400 values to represent the real
i ncrease of OD400 val ue as a neasurenent of the
wepyoes7exti vity. |t was found that GP-pNA wasPOIIB2004/000865
converted by CD26 and not by the action of other
thl bmapch?gmhé PR 468 8%s SHRQPGINE, Retotridxo befncfeaive i hhibiting HIV
i nhi bitor of CD26 to the cell suspensions virtually
replisaprren 6eY W Scked the rel ease of p-nitroaniline from

t he S%ALiheLd enEtka AT 2ERppayBeptidhswefatidity célll be detected in purified

Qé@nggg? g%\;nllegﬁgﬂg’l: §S %%S %?191? @ﬁ%ﬁ% égmﬁﬁiy H}%g)cybic o peripheral blood

@ﬁjd?ihaézgttc@[ adp&tibhsi @mid a‘lzﬁﬂ{ﬁbﬁffﬂ}eﬂas@c@d‘éé by@onversion of the synthetic
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nt fa
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Anprwamaiss Gy BITCTES, eHpry S EGehCpZh PR RRGS phipfic vuttere
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of purified e m Xt ur

s . o
g Btroals B LapisMORGD s WIF 655 AIORBUHF (BRI pdored ot 37°C n

f%%g%é gmllﬁg %¥/t1§ea§lﬂf %atﬁ@ am&mt OF Yfeﬂ@&-@bl@f&:ﬂ) para-nitroaniline (pNA) released
| peptidyl peptidase |V was ur| e F
froaf gly8ro @@Qge PNAgsleese wag 1ecp1idﬁq1 E}ﬁdpcreaf%f)%%ﬁgmtlon optical density

(éﬁ? 'atg&)'olrgél 1(1]agﬁﬁl’&mna%tmlgﬂof>lfa@rsﬁ&:ttloﬁqbt@?(l\@élhdﬂﬂa‘i De@ides, Sunnyvale, CA).
uot of” the reaction m xture vvlthd vvglagﬁ& The OD
Undal tpq ethermery cen@%qmo%feavlorl@FPC?%da% lipeREl I BL ERF QTR 16 DDuoo
\é@? &f*]ﬁﬁﬂ( rgrcH&ﬁﬁnxtules](?acm %@@ﬁz@%ﬁ%}% serum or cells) were subtracted from
/1'B2004/ 000865 Brenen, Cermany). The appearance of b
thehebtelhgsePPiod el @Ge-t1OFs ISt tl?eé]e@dgcgeqsqz 8HPPre valis Apa measurement of the
e&:;}rl{garga% end of the GPG NH2 nol ecul e, as wel | as t he

sappearance of intact GPG NH2 fromthe reacti n
mi xt Ut easvfosnd diee ORimAEY Vah e lis e vies sy gy7@|agd:p?tol§/ptlhg)gctlon of other

dl&?tldﬁ@&t%§ sPPERE Oard)%'hBﬁ 6f @NdYR Shdlor 6k (flb% ﬁﬁfhe tdelMBuspensions

Under t hese experinmen

\a@mﬂy tcp@n@telmgdieﬁ éhee@ké%? drp-sitropyiling %Ol?utPF‘-eSleé“ﬁB‘h dibiate GP-pNA

erf ¥ (el &1 66 ORmlet@b/CS) and also PBMC at
@@%eﬁue%@% Wsusﬁ%o ( and G NH2 within 4 t)oan6 o :
Wiigh gP-pidehadegen P@ﬁlmsier?d@éﬁ*ﬁlqnﬁ& PODVGWZ%GM§IAUW%WEO%“&}W in a time-
cfegén%@ﬁ%sﬁon F?e < [FTQUREYS )0 @GR ctiN§Xbas Hidh€st in CEM cell suspensions

nver si on of radi ol abel ed 14g] GPG NH2 to [14C G NH2
49 1gyuast i thel Mibdeell suspeapionsy oVt detalehayiie @F@S)urmﬁ Eﬁ‘f‘é&ﬁ and in particular
ﬁl?d'aH f!b&lHSéfﬁa@&lfﬁ}%i\éh&@'d n1§6&%@ﬁ@5ﬁ‘oﬁf‘@Pm @%@'HG@I’{E 2B) Thus, both
di ol abel ed GPG H2(rad|ospeC|f|C|tl¥

lwgian rimgmphocyfc o wepﬁ@nsraaéusa%}b@p@d CEPBERT S F%@a@@aﬂpepﬁd%e
dnByrhdGctTBRY N GRAI 1'9 vfé@rdleféﬂmﬁéd thhecaby Cébﬁ‘ﬁtyaéoutdhﬁe efficiently monitored,

car boxylitc acid of the tripeptid and [ 14C] G NH2
CPEHNBEEET ?qnévqt«;ﬂ to é@erﬁﬁ%ﬁﬁaﬁg cqui %Yeebrﬁ%% i SNk

r adi of,ahghed éfiﬁfo%m%)(é}:{/ hesim epdomH, &E@éx%ﬁ@mtmﬁlﬂﬁﬂ bﬂpurlfled CD26
Bi ot ech (Buck gjg anshire, Engl and%. A variety {1

i Al Wtsrq\m ingrBRieLRE Pt YR ST S @de%aef%twepa 5 bghpeyte surtace
Q:R%gﬁotel: rB@DZJS?@p ﬂ d@@lﬂ\f WHSRANS] ANGes@ibdd bére. XSee De Meester, J.

conver si on anal yzed. In gne

ayperh %WP%Y 1$9o?9 E%éa{h%ﬂﬁ& Af fijferer tres iRt |2 aﬁ‘mo{ o tRgreqagion mixture
%as]-@ffhcﬁ@\bﬂ shdThnalyBd @n B XdMREEGryOioR QraM rhakd GpEemNER (HsBuire, Bruker,
24 his. Then, the cells were centrlfuged for 10 mn at

1,200 rpm washed and the cell pellet was treated

vvlth 60% i ce-col d nmet hanol for 10 m n. The net hanol
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cell extract was centrifuged for 10 inin at 15, 000
rpm after which the supernatant was injected on a 20
W@ aiosom37exchange Parti sphere- SCX col umm (V%atthrr)le)ml/OO()%s

I';}g P r? r@?gga n%:; Ngﬁp%{agﬁ@ Og the g%?egn%u(ﬁl? Ié)?ﬂ %0? r7eli]e% rg}lg lth%%mno terminal
enR RO HREHENHD h’lo&cﬁé as 3bH ad Ghendisuppdarm@es ofgntacti GRit-NHg (ﬁ‘mn the reaction

!5 sl L5 2,250, T 300 A O PA, pelfre arys
d1§éi’%1ﬁt&ﬁner%onﬂs5 (5& FIGURE $)0 AJrilki thesb bkfeeitmedtal chhéitiorst €DL6 wieased GP-

ime of [14C] GPG N under. thes
ngﬁglt]@ﬁ d@BW&FI}t maRRer %}ﬂe&g%g\%b %H%wré%gy i%n}i}%tel% converti% GPG-NH, to
GPeaDPaat Gxat,Withih4 anetiRer tigatactbn. ekpentrase TS vak ueblogelease G-
hour of expos di sappear ance of intact
NHl frep Epiee 1593% det enni ned by HPLC anal ysis, as
descrihede ahoMsion bShdiglabel €At CIFR@XER m@‘@]GH’&MhyamhémbCDZG fetal

bq?/gpé?%gllny A nd 1%&2%9 P[}SS) h}jsds g@gaﬁ%g g{{%)];nes{on ﬁ%&naﬁl};ze@t Radiolabeled
I(Cf]@Pgmﬂﬂ@adﬁdsﬁﬁm@%ZﬂClVﬁnﬁo@ rial whish ihé mdwﬂabeled carbon is located in the

respectively). Kval 14 3
mOTEPSTET  ENP ot B EARPD TS T QU1 S e [ CIa
(ridBScifddy: Tﬂaelxﬁ/tmmt a0 which, parbv@l-11essofadiGRG:INHIVd© rsynthesmed by

dlpeptldylpept se I Vity .assQ |a ed 14
A hE S PA8 T R Sor i v ety PR ciGraNI,
cddcompatibe R MNptdedlits appiar @Dee EHEY \E& axﬂ@@EM edll |srnspen81ons and the

FI GURE 4, he GP conversion by the CEM cell
C%‘1Y§rﬁ@ﬁ§,‘?gﬂ\§gﬁ¥a(§@é§f§(gal inearly up to 1.5 nM Only at

hi ghei ofeRet MHxpamraanior atangls fifemd CENBC@lrmillt@resqfﬂ\@ 10°gields/ml) were

ezg{]og?cf tng\émb%Ggfu’f&ﬁq tfprg%% ﬁt‘ug GT%XN{he c%lh yere ?]enﬁ%{? &d %rolrésimn at 1,200
r§th feftedOindind &alpens waﬁﬁé‘d’cd’doalntlmom’&cé téle wm)am lﬁorGDZJﬁn v@km methanol

cglgglﬁl%gtggeé p@rlgjgfglg(glu (B:rle f glrl?rlx I DS aétgt \gﬁ%h ﬁlﬁ ggpseg}a an{3 was IX_] ected on a
catlon, MEh2004004B&RIBRCI 1B @Wﬁé‘c@ﬁb@&%sephﬂf&l &R G-D¥, dfom G -NH,. The

purl fied CD26- assom at ed di pep t e a y )
e gt acer o 2k S RRPLL G PP 025G 3.9:15
46 11-9119 Ghdar gﬁ'dientefﬁﬁﬂﬂ‘ﬁfe@@l‘do\ﬂuﬂb‘r m&ayﬁw\e@mm @ewpmte@m 3.5); 40-45 min

96-wel| mcrotiter tes (Fal con, Becto
limpay rpkadignt Erawééllffeq\g)to er e%céf.’f %elp 0 Wg?l g@ A51kq{|e 2ikntion time of

9@{(}}?@ R, 26PPECICINEBdef ited cle@aCentitiads *@ﬂe(lﬁ -28.@in and 14-16 min,
| i Units/200I-well), 10i fetal bovine serum (BS)
I¢PEGHAFLYS concentration: 5% in PBS; preheated at 56C

for 30 fbilds sQr ofOB@efihbdtd, Od.'fte%fM: Crfr?lui $if IeRpd3BS, ﬁ&pﬁpe@rfance of intact
t t t
L an o T IR e T

Haflspherd OE X WBIuRD 2408 kodidh @hospiatd bidftr asiesitad HEW. DGPGINE, was well-
addi tjon of 501 supstrat

e - pNA 4 mg/m (final
SRt E e (SRR S285 35 B0 Ab K Tararec ) e Ko value of
(Q:DZGQCa[EMze(ﬂMV&@IBﬂ bGP @, &t G-NET,Gvas 'Ehlallﬁ&%oibamlﬂ% nMLy The estimated

ég‘? ent f/agég\ﬁ‘& %ﬁp%'lp,ap %g{%}l’ egly \E%a&% glilcf\lglgs were 0.45 and

ISASPE REhamisclyVas deeki neth tasGP@mmmﬁqagmmdn@@nmmﬂepanedom FIGURE 4.

Tg}e%é- thonéferb]% bl ! C@}f eﬁp %\é r%ﬁ(g:/n%t a ffd%g t11 y up¥o 3 mM. Only at

IR} GPEEXIH ScontdnRbtidna lie. £) 3 land5 . BnMyHEN ctle:l donsansa@emvmfms the CEM cell
n fetal e r subj ected to Il ePyr using

S&"eﬁmséﬁ‘rtttﬂiﬂgb‘ﬁi@ﬁﬁ% was anal yzed. Purified CD26

was i Mexkt Uﬁednlﬂlitoay efﬁ@:siotfiNﬂol&ﬁﬂtep}ﬁfohdﬁqS&ﬁeH%lrﬁbiRElﬂﬁ was analyzed.
BBt (R SR ASRE NP R S /2BE porcapy it
cell suspensions as well as to fetal bovine serumat a

50% i nhi bitory concentration {(B€50) of 110 and 99M
respectively. Purified CD26 was inhibited at an IC50

val ue of 22M Thus, the 50% i nhi bitory concentration
(1C50) value of the inhibitor Il ePyr
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exposed to serum and CEM cel |l suspensions was - 5-fold
hi gher than the inhibitor concentrations required to

wo pdvitlo7I7opuri fied CD26 by 50% 20 Then, exper i PERNTBR004/000865
were conducted to determine if the antiretroviral

m}ﬂ ftdr CoE%Mrli@éaS@E@Qsd’MattJd digfebtatydgti WS a S BRC (Sak ©d Méesthr, J. Immunol.
-catalyzed rel ease of G NH,

M@tﬁqufge pto: Wel 0g 1 Ik | AUk enzyme\pey vity Assays é"&reoclﬁﬁt"{i“éfidl in 96-well microtiter

p%g E%ngﬁ‘ MRIE BXRASKIFLAqR faked, §3. cr@%@m%mtwwsddeeﬁ 5pl purified
G in the presence of non-toxic concentratio

Cioz6 llrllP@Bxﬁnql EWQmﬂaamomth@SHp@ldeﬁ@b Hai el kriige ot (BS) (fnal
NH2. wi th_J .
cogwg\é\gl%ﬁégn %E’ep\l\%ﬁi%é %05169(95(? 3b D glsonﬁ thﬁ’an CEM LNeREPBS, 5pl of

specific In
arl a%?{o%u% ReRyAiEAbh 6 Te L€y eytidor sobaifonen @BE (m a@a@ﬁom\é) 4nd PBS to

ture mcroplate prior to the n.of t
regdrepiolzhuumnar el Vheagetion OB LY e Mg YD ete GroNa
atf %gmﬁf nH?conX\é?l'tr%n 1ﬁ' ke YoPlEeRkiMehixtrs: 18Ad/in bl /mM) and carried out at
cultures in the presence o

3ﬁﬂd E@OﬁOP/oﬁlhibhthonqu@@n oS gelys Wams@é@pﬂ_@ Pﬁﬁ‘}dl%%eda[%}“%’ associated

w1t8 %ID2|6t§S LHEH]CEMthﬁ ¥usp§h%fohé/ Whydehga aﬁ;scﬁe c\Un{p'dﬁnd dd)dd:b&ﬁéhon required to
ytopathicity int presence of t e;,fgemfl sgip
i dngyme-(aapzed @y«#pw @y pNA P gt O

Conc%mqmt?atl I I‘lgrélgtg '\@Dy@ﬁhﬁ tl'oghﬁ bEMT%BSI@}f)d‘nblslhse(ﬁﬁ feltaﬂl bovine serum)
reversi ng ti-HV-1 activity of the t

ECAID e GPisbidess (OO HBH F6F: BBHEEnR B etuded as o
f)smve co?&ge (§e§ Ugﬁﬁs o%@ @t @Pﬁ@dse—@isehﬁﬁﬂy @ﬂ:@&dw release of p-

eri'vative that is al so ndogeﬁ ;
nmnlheet frmwGPaNAaqchwd ta/CEM &8 spsperfiqng 2 el ae 1o i P?"éne serum at a

0 &S 1?(?&@&@@ I{/Iaf:e Lty GRENHED26 was inhibited at
W’ g‘hl?leogy ﬁonaén%ﬁaﬁéla@@f))%f 35 rel %asegpgl yC|ynam de befo
ah IC4, Falab bBZZu(M e’Rhus; the 600% amibito cqn@gtrqltmptq@sq) yalsepf the 1nhlb1t01 IlePyr

eg]g}ls%(g‘r@ge%;nh%d@@fc?l F.HSESQ 51%'\3!&2%(3 § ¥Or%% g@ﬁe t%a!}i}a[%l%}élﬁﬁltor concentrations
ST oL, 00 e oo
{ he ocyte .surt.ace,.
act i VAER-GHPADIRE e ?Oé?fl‘?{g% t?rg%/t%}medﬁgjg %rgv rgfgr?g%ﬁ; phserved with
GlfG ﬁH W&k ads6@mdSAG tﬂ’}@‘@DXb@Satﬂ@z’ed Uﬂ&%«doﬂ/@-ﬁ\]ﬂﬂ ;ﬁmm thé eigeptide derivative.
human_ T-1 ynphocyte cel |l sions a
%Wdl BWFeﬁeC%I\ércﬁﬁlcuWﬁ? B r P ‘?gfﬁr(?]ﬂfncc?g%?ng%ﬁn%f)r a?G NH; in the

yﬁ‘&[‘:ﬁc\é'otf)ﬁo@foxg CP Gel¥idiond Bﬂl&?ﬂ@b@ﬂﬁ andl QMLI\AD)f Sitlirvdofnéinations of G-
activity of P NH2 that i s resistant

Ny LR AT intp P oGRS R SERFUpELfe imhbitor L

i&fidd c&%%o@ﬁm@ﬁ@%a@ REdePS cdhoditHBiliuR hib@pRtegsienoehadddition of the
a specific inhibitor of CD26 provide strong evi dence

tesh g theirgs-wdecied ceff i ci ent prodrug of G NH2 and

t hat [OIR6 s CRlPG YEESwhBIeTAO PMEE-SddaR 0fi- H@’@ctNﬂ? il QEM cell cultures in
G NH2. Accordingly, it was discovered that th
thsmpmmfezog ard SeBINGDYRr Bt 7o-EPE), R TH: markely kgt its inbibitory
fbe S
@aﬁéﬁgﬁgmg&gp%}g‘%pgﬁgtg g% l}e;%?ﬁgﬁcg%? €he Héw&n 1@8_26 I1_11|2hlb1to1 (See
]Hﬁ}ﬂ]&,la b oﬁyl}pghgq;tyrll@lgbc pqmaqntrd@on((m%@@(qqmghﬂy@u@ pjﬁgent n reversing
tF% Pnt%ﬁpg 8&%‘% Sy of ﬁle eg s g@gﬁha%QOw@S@(g(ﬁ&Vﬁqgﬁ&m €oncentration.

nto a rorm't

‘ Amhnhrtr&uttheasrcé)pdrvadaﬂor Gar-GleHHI Aftothers triploptisie rraddef depiyptive that is also

ﬁzl)égegd n%{]atm nettro%tralgwdt?yn C%kl%‘llnﬁlﬁ%s/el ective CD26 inhibitor

YV elEihepyrT o wherein a
si gni Tlnecmﬂmhsrprds@nﬂed s iepemfie @nbnsthe\ﬂhafcﬁPGrNHn wfluires hydrolysis to

ﬁGﬁﬁ?eb§1¥°1nan}]§ ‘gjefme 1 %:Bllénfg 1&5 %@qﬁl\(/egcnv%)h%%\l Qﬁ}ﬁﬁre The data also

no aftect on

providib e tidenepihbictht tetaseafl GNN, froro WNaeNH, TFhl@Fhlced by the enzymatlc activity of
X- Pro-gl yci nai ni de-contai ni ng pepti de am des are
antiretroviral prodrugs or prelgursors that are

met abol i zed by the | ynphocyte surface gl ycoprotein
CD26 to G NH2. The next section describes the

di scovery that glycinam de inhibits replication of
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H'V in greater detail. 20 dycinanm de inhibits the

replicatioii of HHV Initially, it was determ ned that
w@20HA73E03 i ciently inhibits the replication of P&H/IB2wu000865

conmpounds that are simlar in structure do not. H V-1

thd iylalpﬁ%cyk%ﬁ@&e%ﬂyc@ﬁcb{eﬁﬁictwe@wh/ﬂiﬂfeﬁﬁnmn enarlien CDBAt &b foihition of G-
Nﬁl%@ &g}ﬁ;\ggtcr@? ulﬁt%g 3 I’!tg aar%e'éltwr ]ﬁl\é%% "Iolgm{ahoc&/tte cell | susp ensions and
hosdallah@boviR seuld M aBslet, e ﬂrmuﬁheﬁ httvirelf actilviyy GfébPGd‘&IzL tha complete

ooon ety o7 BRRR 806 i s AR R U aTE e o
lo&s (H%ﬁﬁra]_ efﬁm(}‘ SHCEM Sﬁi(EBNHaﬁlpﬁﬁ)preSmCS oX alsp&ific inhibitor of
cells/m) were suspended in fres di um, and

CP26 mevidelstgng gvifgoee 1at((fr]fq} gT)H 2 3ts %r enﬁbraé&g B%% and that CD26-

ca?eflyfz‘é?{h% c&H@@l%ﬂ%f@PG NGRS, bei ng the virus dose
ective for 50%of the cell cultures). Then, 100l of
the infected 30 cell s ransferredto

i ndi K ga hgwit \Lﬁ%lcici’)%:lo%riﬁl t?‘a[t@ltd 1|§11ﬁp}(1jo|6il/tats1ﬁfa(cé. e ddpnekih CDRAdwhich is 2
was m xed W 0 res i | uted
e2b0s “woeBUpPI] restane e s Fafiebioln FRJBAIE cro,

QF), 88d Wo@ylbr@@@@hﬁduc&t(sﬁi@G -REL)en G4NHQ & edaypie oMore evidence
I ncubat i on, giant cel |l

that ePa& gféxbtieg)gpql?)e i nfeﬂ:ia@o]&g'\% 12:68{ ebﬁlr\g@es mlt?] %ggao}gat i 1b1ts the rephcatlon
of OiP& Rk abttaRed( E%D)exlﬁ‘eﬁhfeﬁts p’(hﬁld etlplogedt hige selective CD26 1nh1b1tor L-

concentrations of the co to
1@%@?({%9@@@@5%11}3 LI cFuEE cﬁ%mél i g an%%ﬁggﬂ?\sngl of GPG-NH,
2GHEH RS NBY w0 Ypservtd. IR 20D/ iQTGITD 3aPET fB2BB4MO a@mw G-NH, to
The results of these exp ) 42-amid
ingyilyit Fabientioe ohdE Vs GAWEYS oe’&’é?}ﬁ%’“’ @Pﬁ‘flﬁﬁa“&l g “%aﬁd @ Eé%% aumdes ate
aﬂﬂf@(r@xﬁﬂaﬁﬁloﬁrug@@ bdudrstthaV afeeptthibitdddsy tha bml]:éoo‘,y@ $urface glycoprotein

cultu The EC50 f G N
Gipvdrie t&?gNHh e’le}& 17 seetgﬂr%%ggs tpé@ts%)a rﬁlga\)}(vléga nam%ée 1n]h1b§t|g Mphcatlon of

Hrﬂ'hh*gfefaﬂep&ta@lf H V. These results confinned that G NH2
particul ar struc}uret inhibits HV
r epl |C€:’a‘f’47‘(ﬂﬁde ighifipe(i e epliqa ry activity of

Co”pq{%ﬁg]%/ a9 Wa@%&teﬂﬂhﬁédlthéﬂ Gll\BL tfficiGEN mabits chel tepli@gon of HIV but
EC50(M a ~ d yci nam de 21, 4
B0BOCy s e o5 ENR- PTG 4 0508V L URe ARG Seb s wee

ihcubSHEH R8s 801’15&1@'&121(1&’1‘5 'oﬁ@lNHLQir R&duel onzerd@Bons of a compound that has a
L-Val i nam de >

s@uq@@aﬁna@qr fard a]g gn@él@ m@b%p og(iﬂ'gplﬁ]?lmg VR e@hﬂ% using standard
HRAREQ-THet-ckpRmBRisAf: dRsBEY in the next example.

EXAMPLE 2
Human T-lymphocytic CEM cells (approx. 4.5 X 10° cells/ml) were suspended in fresh

medium and were infected with HIV-1 (IlIz) at approx. 100CCIDs, per ml of cell suspension
(1CCIDs, being the virus dose infective for 50% of the cell cultures). Then, 100pl of the infected
cell suspension was transferred to individual wells of a microtiter plate (100 ul/well) and was mixed
with 100p1 of freshly diluted test compound (2000, 400, 80, 16, 3.2, or 0.62pM). Subsequently, the
mixtures were incubated at 37°C. After 4 to 5 days of incubation, giant cell formation was recorded
microscopically in the CEM cultures. The 50% effective concentration (ECsp) corresponded to the

concentrations of the compounds required to prevent syncytium formation in the virus-infected
CEM cell cultures by 50%.
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DL- Leuci nam de > 500 DL-Tryptophanam de > 500
L- Tyrosi nam de > 500 D- Asparagi ne > 500

wa.2@hemybal ani nani de > 500 L- Met hi oni nam de >PGD0B2004/000865

L- Thr eoni nam de > 500 L-Argininarnide > 500
L- Tr ym egbigndmeseexperdiits dre sﬁ’lbﬁ)h iMBABHE 2> GHAmide was found to be the

L- Aspar agi ham de .>_1000. henyl al ani nam de > 100
B RREPHE B Pt RO T 8 0BG Bl S ahiecels for G-NH,

whid QBprofindtedN2 NS, Qﬁ@eas lind-StH& d3BpSunad Rstelt-sRE Rl ﬂbemﬁlbmon of HIV.
500 dycine > 500 3-di am noaceton > 1000 Ethyl ene

ThessassyHs sonfirypgy that G4NH; hasia pertiouly siragigg ghat inhibits HIV replication.
1, 3- di ami no- 2- hydr oxypr opane > 1000

DL- 2, 3-di am nopropionic acid > 1000 ddycine

met hyl ani de > 500 a50% ef f B8BLE@ concentration 10 - 16
WO 2004/ RifiBif &3 ablbk) bBEMPALRORBER: FHIPUREE AN, @é?ﬁéﬁ?’z@é

reveal ed that” G NH2 was a SpeCIfIC i nhi'bitor of

I'he cyt Ot OXI CI Ty ana aﬂI Vi ral acn Vi Iy @bﬁ‘(/ﬂjﬂous _

y 2EY4h63 '
& Jnll-ﬂn&a%&é” es that were infected with vari types
%lyélg,aﬁgﬁomgg)enventl onal host cell culture,syral
I'nf et

1on, and infectivity analysis for each different
LXRginefice! | and virus were followed. 5 Coppgunds that
TEL RinkH to inhibit replication of the patfd cul ar
L YPES.imiyd ruses analyzed were used as conggol s.
LTQQ%@-S show the results of these experd ts. The
1dptdahew that G NH2 and GPG NH2 were me;i%&we at

1 RfaPlotdRgiet he replication of Herpes sinplexyirus-1

_na sinplex virus-2 (G, Herpes, Orrpl ex

AV1H> a ACV' , Vaccinia virus, Vesigcwar
il Eéﬁ%hlar% I rus, > 500
DL-Tryptophanamide > 500
L-Tyrosinamide > 500
D-Asparagine > 500
L-Phenylalaninamide > 500
L-Methioninamide > 500
L-Threoninamide > 500
L-Argininamide >500
L-Tryptophanamide > 200
L-Prolinamide > 1000
L-Asparaginamide > 1000
DL-Phenylalaninamide > 1000
D-Leucine > 1000
Sarcosinamide > 1000
L-Serinamide > 1000
L-Alanine > 500
L-Leucine > 500
L-Proline > 500
Glycine > 500
1,3-diaminoaceton > 1000
Ethylene diamine > 1000
1,4-diamino-2-butanone -
1,3-diamino-2-hydroxypropane > 1000
DI-2,3-diaminopropionic acid > 1000
Glycine methylamide > 500

¥50% effective concentration

-16-



10

15

20

10 Coxsackie virus B4, Respiratory syncytial virus,

Par ai nfl uenza-3 virus, Reovirus-1, Sindbis virus, and
woevta73res o vi rus. These results confirnmed thapCTABINR/000865

and GPG- NH2 are selective inhibitors of H V. TABLE 3

15 Os&@&c@zémcahﬂymmdea%tma\f Gtmiz Wital s}éédiﬁ/c @hibB@HR OUNAFhi &totoxicity
HEL cell cul tures npound nlnun16WP|nun1|nh|b|tor

andoHEEHE ragH 1RO foFFG%?&“Een“@j&?é ShGr N 8 CHEriTds Welsrgyalyated in cell

cRER] 1t Bve¥e St dawithiRarRRS typtd BNYitussd. n’@bﬁ’énﬁdnﬁph&l( cell culture, viral
vines stomatitis sinplex virus-1 V|ruseg£§E virus-1

m(fqg@g) %né) mﬁqc@“ltyKeglySﬁd?r e@c}quﬁfemnt S50 pd yaypgrere followed.
CBl% &Qd?@@p&@eﬁ R 1o b 120 XAD Rt 00 typdOSF v analyzed were
% gm) BVDU >400 0.0256 >400 0.64 400 400 (g/ m)
uwﬂe&w Pl§ >400 48 >400 240 >400 80 (g/nml) ACG >400
0. O7Q‘&B@E@7ﬁ§slﬁ4vQQe E@LQQ 09th§se clc@tiMehts Dﬁ'E@ﬁQ—%WQhQQﬁﬁHZ and GPG-
0. 0192 60 >400 "Required to cause _a
NH: siesdpdfsreuaf wh@éttnééleea‘swa%nwé PPOAMBIEX MHipsip(l- Q% Herpes simplex
VARLP (@), ¥pes RRAAK ¥iad-1t OKT BANCACYT Mdscihil ditGE W esicular stomatis virus,
cytop atho%§n|0|t by 50% . 20 17:$D 2004/073703
A el X A s vieys BATHRINEPERS S RATHHY-fafindbis virus,
afFhin¥ Toto GifusC TRRE WIS doRfitiRl ehaf&INH, Gl GRGESH, £60 Bg@uidinhibitors of
M ni mum M ni num i nhibitory concentration cytotoxic
ncentrations Vesicul ar Coxsackie Respiratory (g/m)
stomatitis virus B4 syncytial virus virus GNH (M

>2000 >2000 >2000 >2000 GPG—%K%1?4OO >400 >400 >400

Cytotoxicity and antiviral activity of compounds in HEL cell cultures

Compound  Minimum Minimum inhibitory concentration”
Cytotoxic
Concentration Herpes Herpes Vaccinia Vesicular ~ Herpes
(ng/ml) ; ) . oo .
simplex simplex virus stomatitis  simplex
virus-1 virns-2 virus virus-1
(KOS) (&) TK" KOS
ACV'
G-NH, (uM) >2000 >2000 >2000 >2000 >2000 >2000
GPG-NH, >400 >400 >400 >400 >400 >400
(M)
BVDU >400 0.0256 >400 0.64 400 400
(pg/ml)
Ribavirin >400 48 >400 240 >400 80
(ng/ml)
ACG >400 0.0768 0.0768 >400 >400 9.6
(ng/ml)
DHPG >100 0.0038 0.0192 60 >400 0.48
(pg/ml)

*Required to cause a microscopically detectable alteration of normal cell
morphology

Requnred to reduce virus-induced cytopathogenicity by 50%.

-17-
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(FLM Brivudin > 400 >400 >400 >400 (Lg/m) (S)-DHPA
>400 240 >400 >400 (Lg/nll) Ribavirin >400 9.6 48 16

W@ guoa)370Requi red to cause a m croscopi cal |y detcEDB2001/00865

alteration of normal cell norphology. 5 b Required to
reduce virus-induced cytopat hpgengaity by 50% TABLE
5 Cvtotoxici.ty and antiviral activity. caonpounds i n
Vero cel CYisigricty @ antyrb Seie Wlacﬁf”ﬁ‘(m#%\/f(‘ %effﬁ rcﬁqpcullltw es
T O tory concentirat i . ration a
Pa Oéi‘Tpﬂ‘fl}(?iu en %%tl;gi%e ovir nggui] 1%?{%1%%)1‘2 C%%%gggﬁ e Punta
(}.Lg/m) V'?; %a]tiglgs VI TUSsidafir 107 0 VidHSckib> NFZ RegBitbry
>2000 >2000 2 % >2000 >20004is (LM GPGriN#2 >400 24Q6tial
>400 >400 >4 >400 (!-LMyi:BVDU >400 >400 >400 >40fkus
>AO0—>400——(gr mt) CS)- DHPA >400 240 80 >400 >400 >400
(9hHdn, (Ripavidpd >400 48>3600>400 >400-2680 (g/mi )  >2000
"Required to cause a mcroscopically detectabl e
atteration of normal cell 10 norphol ogy. b Required

t ogpeslgce a wvoous- i nduceck4ayt opat hogemodi ty by 50962400
- 180 2004/ 073703 PCT/ | B2004/ 000865 It has al so been
di scovered that GNH2 is itself a prodrug or precursor
that 1s netabolized by an enzyne or cofactor(s)
pregedtn i n tH¥0pl asma and48era of sond*®nimals to AR
or (wgowle conpounds (e.g., cyclic, charged, or
un¢haFged f or4 of gl yci f4fi de) that rAlibit the 4%
replgndation of 5 HV. The section bel ow describes |,

t hR$adiscover4d0i n great er’Yetail . Cof égtor(s) pr esent

i n(4gfe) pl asma and sera of some aninmals converts G NH2
t i that

]
T T TCC L

hibit o I\
"Required to cause a microscopically defectable alteration of normal cell

morphology. .
PRequired to reduce virus-induced cytopathogenicity by 50%.

TABLE 5
Cytotoxicity and antiviral activity of compounds in Vero cell cultures

Compound  Minimum Minimum inhibitory concentration”

cytotoxic

concentration®  parinfluenza-3 Reovirus-1  Sindbis Coxsackie Punta

(pg/ml) virus Virus virus B4 Toro

virus

G-NH, >2000 >2000 >2000 >2000 >2000 >2000
(uM)
GPG-NH, >400 >400 >400 >400 >400 >400
(LM)
BVDU >400 >400 >400 >400 >400 >400
(ng/ml)
(S)-DHPA >400 240 80 >400 >400 >400
(pg/ml)
Ribavirin >400 48 16 >400 >400 48
(1g/ml)

"Required to cause a microscopically detectable alteration of normal cell
morphology.
PRequired to reduce a virus-induced cytopathogenicity by 50%.
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Evi dence is provided herein that at |east one cofactor

present in the serumand plasma of sone ani mals
woreitabtd7dzes G NH2 to an active fore ("nodifi eRCT/IB2004/000865

gl yci nam de" or Metabolite X), 10 which is

transported into cells and inhibits t he replication of

Hl V. _Accoy dj prec sor, or prodr
an amtier ae %?Fgrdﬁﬁo %%@nﬁ isThp progeg %arefwefﬁ?fgbaae%laetabohzed

bf @h endfhE B S4HcA{sP Dredérk fn Sl flae@f At Rfa OF someBERS1E 8 one or more
ctor, Chr omat 0 hi c

contai nj ng sai d. cof ap
RPN CO B OF WIckar Bt A gH %IY‘T’I‘?P@‘*E)S‘E%{&E’%O%‘?“ tbg Fpplication of

HYR. P debii@helo®l RE@Wes 1B disSR AR RekelUsiang the
appr oaches descri bed herei n and conventlon

t echAPHGEES) BiesTH| 76 6 P L% Pl S5ER 2 S%@cfawmlﬁgq' ber I G V2 fag: metabolite
enbo@wﬁmmMQSHntlude a pharnaceutlcal or nutrlceutlca

Pnrate g%&%@lfggs grg‘r’]lté?%en% Qﬁab at 132@3@.6@%%%?&%%% tga serpm gnd plasma of
soth bidfnBls Ghet@@deR IGNEL €d ah Active qnmxu U'ﬁioﬁﬁiléd (gtgefnalmmeo br Metabolite X),

f er adm ni tratlon t hat
Vv rtlta§3p@r'_t nto( Bells mg.? d}&% St}_%% ch(héatt?n OTQ%I? %cfﬂlﬁimgly, G-NH, is a

pﬂic@‘écﬁfam Qrodiid Kor RAT SfireEOTEHN coplpdsdtR an®rG-MH,Keanb OV i fomulated  for
m klnagurlfled ol

erum . plasnn, he
oSO R TG BT R SHUHAE 9 I S opighic methods
watey@d amisélete @is SdFARROThis@oMptor SanrtRadiiliad, BIfoﬁcdiU Gxeﬁsehyenoed using the

i ncu 0 in cert ser uns
SDRORBFLE BFgE M el ERUG: Fou Gt BHO By pigordingl, s
eﬁmbé(ﬁﬂi&itﬁgﬁdﬂfél @ ﬂrﬁinmamﬂe&c Elhtheéiltlbeﬂflﬁaparéfhﬁ Odmgfmmtg G-NH, or a

C%P?Lpg{tk?aglmgfa 11Z§/S ‘% g ﬁj\[ﬂé ?@I:m r (ﬁ]% l | %l%tg%noee})mxgp% or administered in
c6gLbcBibh i(degdry of aft@f :itﬂdmbtﬁau@ﬁ of @N}it)l ®fth aghat&iamm denverts G-NH, to

"mydj.fied G NH2,' "fast peal | yci nanj de. "
h@%ﬁ@ G2 r?tﬁdfqr%dpl@ﬂmﬁl bk Bk, Faumyplpstag, @r fgifk, bovine serum,
plaisﬁhtoeﬂnlkﬁh@rrfw&ireﬁﬂ%gﬁ)bﬁisﬂlaﬁﬂﬂﬁm) a- per oxygl yci nam de

((jll\lg rTé‘ qct@e 8%{‘?1 (%EQS\THQ Q%/ ?FEI%XPQ}&?T#% ﬁ{?&{ﬂn@%ﬁtg%{)qs geadily produced by

11&&’&2@17&1;{ gt galmantdfin Bfehs SaplhsmAnd HRQImetEdd\eRleiiM@RieQd casily isolated by

se co unds ectrometry and nucl ear
gkt @8}?&1?8%@66%@ e COGRRANT s rglopst e lismapils metabolites
(ﬂHECﬂnﬁteﬁdv@llly CdoRadTifstens PeRkIycihimiat) eR tetatRdrddt8l to as "modified
n reveal ed that it contaij

SE g aoNy G R Be. 30 PP UGB BXamsics of Modiied G-I

1@1113@ r@%ﬁl@'ﬂ)éﬁlu’ﬁ@éﬁ' 19 Q-1 idPORK g 1{ N G, Yo ﬁ&y@krbﬁnm diRRY (198,-gly-0-0-
nore stable than a- hydroxyglyci nam de and

gy-W§ar oxiglygienmpiden déethand IhoxglgNFe), nam-methhmé/cmamlde o
eﬁ@%lycﬁfaﬁﬂﬁr &k Pa)fts QhBN u&Givadvi *b‘i’sfhése é:&??ﬁ%d? f Rkl lsl;ecltlometry and
the art can readi prepare ot her no

ngqlgeE W@e@%ﬁ%uéﬁéi{h shasfjorndiey prabeiedult bs wielled plgdnamide peak
frla@cfoﬁ tlgb‘lja%[agaggxt? 4%11 @‘éﬂgh@&%}ﬁwﬁxy k@?atlédlcchat %Q&tﬁ%{qg&q % %ydl gxy g?ycmamlde

m#mlh@' drmxyggly@mmdn @imEBB\H‘D@I}/ VD@(D-IgL&ENHJ)dndyUSe more stable than o-
HV infectivit

ti 1991
h%c[ %11’1%1%{%18 u%jtd e hoetﬁ %}ﬁ oxy_gh}@m%dg O%M! / 6—;1?7]@§yglycmam1de}/ have been
pﬁ@lfbd B2 00dmBOOBbbsis. prdsencesiofl isyh hetchs aéddity Prepare other modified

Z tiucally prodyced Al
oBENTR SOTBp e RRE dES ProsuBERctrec g ety b ApiSTAable symtieti
am:fréaehetsl V(é'le@/e gnmp bom@%ﬂ % Heplkihwatd @1 ehftlddUnBphaSSaty glycinamide

DER Y L B b ST er e S Mo 1 PGB rgdies sonducted in the
synthetlcally produced or produced enzymatically by

i ncubation of GNH2 in 5 serum is straightforward.
Accordingly, antiretroviral pharmaceuticals and

medi canments can be prepared by providing a nodified

gl yci nam de conpound (e.g., a conpound provi ded by

formulas A B, C, D E F, G H or I) or a
pharmaceutically acceptable salt thereof in either

enantloner (L or E» or both or elther |soner (R or S)

-~ o s r . o
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antiretroviral pharmaceutical or nedi canent include,

for exanpl e, a-hydroxyglycinam de (formula 10 C)
w@2@enmyy)l yci nam de dieter (fornmula E), diglyrCHEBakn0086s

ether (fornmula F), and al pha- nethoxygl yci nam de, or
pipteasneicEibdticalln of eayaeprcally produskd AlphhBEAde-hy drowydsimemide) revealed
th@ﬂﬁ%&&ﬁ%ﬁ%&f&c%ﬁ}xhﬂﬁed }ﬁ%&ﬂ Qhtich i Afithanl s§1%I¥Pr (R or )

e antiretroviral arrraceutlcas and
medi Eemwiatign oféhs onedpiéedreNe, mnt@ @harb@cthmh dddmédicamaits, whether the
r
nARRRRE.HL T e ARARLEr SRARL ey sphy bl dr oo
setg.eis )straiglifaarrdc ofcatdmglyi nntaditralowatlmcmﬁ'@alﬁ@uq'l firiedidaménts can be
plggéfgd Qﬁmgg'ﬂi’o%%q gl 1an“§1§ BG SA{BE‘S?% ! ¥ co%ﬁ;%%?& @Q{fﬁed by formulas

rr| or exiplent. ntal ners co

ApBaf, rﬁxdﬁe Ot G.clad 03, Dami@d phusdiaesaieHy gCC@Etahje saltsthfemf Ineelthemngntlomer (L or
Dz%g F%Ug?egrgé hed 1s\§ﬁx)@11 % é)? %z?ol‘ |%r§1ﬁhbju eﬁglc;d I%%ﬁl{a(ﬂ%&? for fonulatlon into an
aldm@eQHd@alaiag@ltlea‘k‘bodnedrmmtegt mddde fquerdramie lod-lyydr cgaglgjcinamide (formula

0 L %1' og{/%gﬁrh?]aéi%%er élglgeslrs) ormu ;) El% éfcglal}a%e eec{xearbf ucl)a? %g(rj and alpha-
nﬁﬁﬁﬁ@ﬁ}emaﬁ}deaom\immmmwlacct‘e@’gb]le atlorterad dy sittstetant@sner (L or D) or
b%tg ﬁeg: 130118?? 9 Zg) o F%t %%11'61?%8&11 %?ﬁ%l%l&l‘llaage(%]ttl%ag% gnd medicaments
ddfselﬁﬂneelﬁan aapﬁdfeq&ta‘l'ldedoﬁ uﬁlald@haid)fon‘u l(@g.i ablefsy @pydaj gelcaps, liquid doses,

xge&}{?sl;fn#%%g a‘lgzgmrs%grlx{!%laotﬁgl% a&asgpﬁsteﬂu%lgl c%g %%)]16[3%{1 i addition to the modified

glytinaaiie c@npannd,td Warmaseliticaly E&b@)t?ﬁl&ﬁ&aﬁbod’u}b‘[&m S}ontamers comprising

sa[@\l\%%l}r{aceuﬁlc%{e ﬁﬁ‘lﬁ%h gext{lgrfgts aé g ts‘gen g r g‘eéaltu%g I,§ea e 81&%’ bottles, jars,
syminipks, atomohid, Isefdbsg [wheiheaim tohdc OD[l‘pmldeluéled(g;es are also embodlments and,
p%?e%{liﬁm @h%onﬁul%oﬁ% Iarsetrrl?r%#ag %megcélglgg (%oe ooy 1g?d g?cid 11131%ul?ac urmg Processes
(@Mﬁ'pfei S Esultza)laﬁod orf aceﬂbteglby(algnmnndmted (Ddfgntawfl}dbcbdy anh as the Federal Drug

A{dﬁl%{ls aﬁ%ﬂ @Jf@ ?%dgﬁa d c%% aiin 1@%?1%{)%% a lgt?r ?’l T (r)]tlengp%?% :d}aérc?ﬂects approval
oféﬂhd)dbmﬂmhattﬁmlﬂfmhudld @vﬁlhﬂ&rﬁﬂCEglﬁlatO@l b@iy rrBhitrrcamemlt; containing said
n t nt i
cHRIPTRD SRS aeiareeritm BE5% ol stydivethanvae:
di rTESOI(‘IN'da}bg(ﬁlyICI@S @re glpyepbilaﬂén f(ﬁlltgda yitiitiedn ofe HEY hent consists of or is

a: net ci pam de, a- 30 .

TRk SRR isp P oSt Bs P pracie B ufiamens for te
inAitinmedd HIBT, e\mmh coasistiof, h®d31strmﬁ:m$alltyhﬂ,t ort donprise, a modified glycinamide
ccg:no no%relé] %nr z(i:ang llﬁ(gl%tﬁ » PXf 1IE%dﬂ ot ]tsy%ghle ag golﬁxgll ig;gm ta%aéﬁﬁ?aé&r'&%ﬁislrélitcgﬁon of the
vmlsol%efdnged\mbgdlm,entp) irefuée alphyrmateuti@ist madioditent thatl&méiyts of, consists

wei ght. .Enriched pr ratians from about 0.5% 1% 2%
Bt 36 BB et BRE P L COHpBRprEEEHE Y (Niely-00-
glyevmy),” i sabgtiednids equthezes tNatglf-besymtey i aly- 19&h6)@/@9¥1ﬁgmde o-

its ori |nal ﬁﬂVlronnent (e.g., the natura

etﬁ@%iBWWEWF #WWPUW§O g?ﬁﬂ%@P?mé%currlng) The term

pU r ik ued' heﬁﬁﬁ Senribigdd” eftd &Haﬁth@ BeRbMtBoP B thd bﬁateﬁﬁtnhﬁf to 1000 times
is intend Sar ative definition. |solated

e SBESGRR BT B SIS O BT MEZOD -GS less sbou

0. cmmwyemlgmn ahhyheldtﬁépﬁﬂaﬂ&s BonC o BE DI BPIY, AL/ 88 ZQ‘%lby weight are
el ectro ({e i‘l . PLjrl ation of startln% rmterla

alﬁ%f?ﬂleéﬂl G ferp o isg te eg‘éltm%ﬁ]éat&%g}atea l??ar@WPYe@d@m 1ts original

erpflilﬁﬁlﬁénab& ¥, the@aiRfal iRAiRemeH: Gelk & nadidly dE@t!frﬁn@r Q‘fh@ @R Yurified” does
ur orp%ﬁve or der of .magnitude is ex ress

n%ﬁ‘t“éfﬁﬁ ‘E%P“fﬁfﬁefa B It df‘é%@ér?’p‘lelé’ﬂiff‘e lmfl@@s Isqlpted proteins can be
approach that was used to purify commercially 5
obt ai ned gl yci nam de. Aspects of this approach were
used to purify nmetabolites of2@l yci nam de produced
after incubation in various animal serum as described
infra. EXAMPLE 3 It was observed that when unpurified
preparations of ['4C]G NH2 were separated by cation
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exchange hi gh performance |iquid chromatography (HPLC)
two popul ations of GNH,, were 10 resolved. (See

wa2eue76ey3s Crude preparations of radiol abel ed EET™MER2064130865
radi ol abel ed GPG NH2 were separated by HPLC using a

coﬁ@é1't191&11?)iﬁﬁﬁ&93y @ﬁlloﬂl%gﬁﬁhygand/d?aget Ie]SQ‘Iﬂ‘wh@esw Purification of starting
mEaY pégat%%]grggt?rgg ;crcgaet é@{st? clgllre% °f gﬁ‘l‘% O)fare t%&% or tlg)reé]' érders and

anmoni
mBl ?%@Q%l? fouPdd {3re D)dersloP nﬂ@nﬁiﬂ@i&ﬁeﬂﬁedsllymeﬁtem]ga’adl ent f r o m

fer Ato Buffer B osed of [ 1

phosEle‘af owglgl @3(21151)) (}Egcrﬁ)gn?ﬁ? rﬁliPrg%Ch Was %gﬂgog) ﬁlglfy commercially

OB BpcitadnB@Ar Aghedtdl o this dpprodlf fvere ubed to];ﬁm&nnheﬁ&elﬁ@ of glycinamide
m nutes isocratjc Buffer to eq the col um

prpgioed pEer iskRatipR . vaRQuSaRig %eé‘ﬁlé F‘ﬁg‘?sgrhbeg bproach, the

maj ority of crude [14C] GPG P]L‘ﬁAMfmml I y el uted in
26-28 mnutes ctions Y8 G, . :
oURTS: BRP AR KBE RS HALBhE e CATLRGE separated by caion

eﬂf‘h e1§g1 fpglﬂﬁhlaﬁéshcgﬁl’r 2&)3}1121&)@[‘&131@ (HELQE) etsvo( f)mbitlpm;sngf G-NH, were
an - tes ract

oSt PE BOob B AR LI ERFDT g gjofyeied OPONE:

wetebSflatbdbylFPd umgw tmn (eidha(gte icolosm 15g. 1]7&)1’[1@@61‘9 @px Whattman) The

proxi mately 110/ 4 onium
3bRing RS Vst bHs TGy U it e B RS L am

phdspfGphs V\ﬁrﬁ) 1ﬂﬂn§t@s Iﬂl&bﬁ@:ﬁ(ﬁdﬁ fromfBudiet A dnBufZ® BZ(ZOIamed of 250mM

a%%%@ﬁﬁaﬁgﬁgtq 1@-53 ?)0 Hé—ﬁ? llﬁﬂeu[tegﬁ? ?f?rSB 4% 5% m?&f n%gr gr?cﬂglt to Buffer A;
aBd $4-b@Rirfes isbBieticCRITROUNE 8quilitiate tha callubn fur &paleaitrumns

two mai n popul ati ons of gl yci.na

firstBy tb}é ﬁiﬂagpprb?ppf%gl% ﬂ?:ﬁﬂl%?(rllty g%rﬁ% e[dv% %]:I—ﬁ p%%]ﬂﬁ @luted in 26-28
hib&EE (a8 tork @6@3) t vl @s traeedkounts r(ﬁcrhcillﬁ)labeIedSc;(mIpounds eluted in 20-22
fraction 25

- nra
THBHET l(%tl@sl\%%‘i)al]!a'lan;g@‘dts%ﬁhfﬁgﬁlﬁl gg[ P’(}h aliICL n}l% fAtions 2-3).
Apwehdiay tsbe, arahdiradd [”@f]emezdylhoaua&mtdsmmsﬂsew pimates (flactlons 15-17)

fraction 13-14 or frac
bak apRsPrEmataly ok e pL B’Fo%r oﬁ@%%oﬁhﬁ?de “hgé ]?uln)élf S ((‘f Pf\cll—]lﬁns 2-3). Trace
a%ﬁ)f%?ts at %@degggj@m“(e@mo Jateeedin rphes phaz endoticBorB)5-@nd

uf f er

n ho :
gr adi Bight a tﬁ@g@qs\m ihs Jﬁ%rg 1dbt5$ gréélgnt&g to g@hﬁ 81'Inﬁs in the ’Tae of elution of
118 PRI B @f alPprepdriiRag, t‘x@(ﬁ ﬂl@lh@i@pulit(anuﬂ‘ élﬁﬁnaBndtOWerG d@6cted, a first

m@{lllléffgmfst t%ﬂgl],:lg gltugs rﬁ%}qh%% golurgﬁx] Eefgﬁ%‘ﬂe P |aﬁ)]|;h§?f?sgﬂ% ahac? ion 2-3 or fraction
%U‘CNofrkgﬁpL@!t% Rlradiolabeddt @S, Ei)é nidldifﬁd i&p]gﬂgaah a saﬁbn&\@d)ﬂulanbﬂn that strongly
an [ url ty in r 10 e t
bpg0AD e, SRUPESATEe 8 T FO B PO Er | P BB g 6. For
eﬁc@l@ﬂile 075313@1% Eﬁlﬂogﬁz Q0440918 6hodifTABLENSL, Pukéd yalaf Buffer A (SmM
14CJr adi ol abel ed_s
FPARRTOONINE O O MPLEIPC ) G bRERAYEY To P 35y The gradien
Red wlihtlebe B2 wid6 o ®llofes: NI, minbids BOferlA 713&&114@15(;1161&00 Buffer B for 6

et o8 AP, (8 (0, L S 00 citimion

BFer 2%br € ﬁl%me(s 95%}11( FHPOSh, ad Well, hhessmammﬁ eémpaity in radiolabeled G-NH,
approaﬁg ¥ conner0|al obtalned GNH2 is

Prigdtd 1“%? “ﬁﬂﬁ ?ﬂ%@f@%ﬁﬂﬁ? ‘s approach has been

used to purify nodified glycinam de, as descri bed

infra. It should be understood that many different

cati on exchange colums are avail able for these

procedures and many different buffers and gradients

can be used. G ven the disclosure herein, one

21-
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of skill in the art can rapidly adapt a particul ar

type of cation exchange colum, FPLC or HPLC, buffer,
w@eoognzddent to isolate nodified G NH2 ( Met aboPCT/EB2K)4/000865

That is, nodifications of the 10 procedures descri bed

above are within the skill imABEEart and are

equi valent to the peth esc
di scussed i A ‘ﬁ’eoféegt’? %@be{%ﬁf"C¥ @pcfelg@\% fm(PG W,
dhgpovered that Fmibd NesbeloNHL[ (chitRakxdiige) 2- 3) can Toel

made from unnodified GNH2 (fractions 15-17) by
i ncubat i Rg—uRRBd-H-ed—GNH2Z—+A—t5—various—serums or

pl asma. Nbdlfled G th s madeyip this jggner
(enzynatrca@fy prep%%%d) gg%bthen %8 ?solated usi ng

engﬁﬁﬁ—ehe—?gafeaeﬁe auuMﬁ Gbrngleggventronal 490,000
te iques tr Q@}y3|s A komas deternrnegoo%)
that the nDd|?|ed%%§%ﬁb golgted ( th\(jeva

cliPerdiiogr apHioc procedure 7éhove cd %gr ed 339,000 355?”
a- hydroxngyS%hanrde | ni (Paly, |t@§ s obse@@@ﬁ t hEPo%

H—cett——cuttoure medium cont ai ni ng fetal bovine serum

was 20 heated for 30 m nutes at 95C ab

G- NHR: this pxahviplsh 0 t2RRFOCB JP | RUEE %n%?fclﬁiwgk’&%‘&e‘# l&‘ﬁ anr"“ded A
111?)81%21‘5%)18%?4}'] %ﬁ?(%o%@h Y BER uled 1 M%ddif&d@@Mn@ﬁidleSas described infra. It

cells/m) were sus

I N
shoetli ben wrdstard ¢hat nraebft@ﬁefwt FRtipp \?X%Pa?; P )‘mlést S %‘Pﬁgbqe for these

proggcggél?% d H‘l rm‘fex@ﬁt tafibds anSHINENSEA e uSidb KRN diyclostiReherein, one
ecte s wer e provi ded varrous congentra

i on
oGHEln that Cammldbeehpfcﬁ ReSEIOAE /PR AT OB 08 PR e or HPLC,
ng tgﬁa%{eﬁﬁlrd ﬁorpé%od%ﬁ&i @'—Imﬂldﬁ eviERMlitel &0 Tred isymRodtfic2tons of the

ad been dissol ved _in heat |nact|vat§ to th thods
sJecciLmePS( deportied tabpvepa iikins theusl] | PRI Mk TRFGUVHEYR the me
e 95C for 30 m nutes) contai ning RPM - 1640
dﬁ%ﬁP%HWE$he cell resuspensions were then incubated at
37C and, after 4 to 5 days,—H-\replication was
eval ugt cﬁg:ussla(]i i V‘fﬂec‘ sc‘éh&fé e FRRwt Nalas dsbtReled B’l"emb&'iﬁt:d GaxH, (fractions

been ‘i ncubat e heat | nacti vated serum caontai %
2 chew e Ivaadle Fromt unpmodifiabid Wiy (fragtors dAilE) by iopbating unmotified G-NH in

L8Rl sgr%'rds Q)E gﬁgmeﬁl Modl}_g'@éq\lﬁzerﬁ&l:l i Sady 1R\hi6l @fniSel (@Eﬁnatlcally prepared)

&vi'dence heat e protein 30 present q¥

cge thamberstlatse biingehe@H qupmr@acge%gyef i sineEonyeptiqng} tsyinjgyes n structure
M. G-NTB Ao 2 0P He Chbh@%graphi dure

ab%g%$é5§%2§&%h§%gkh€gFﬁg%{%E t he dfscovggyethat agﬁgéfpmmeur

abas doeposidachoir¢gylycipradent in fetal calf serum could

Convelrnﬁlaﬁ NHG 8bSQl'VQ({]{Ha{ SLER LA lm)éaﬁﬁqt d¥Bidi faPhovine serum was

gI yCI ham de exper| nments were conducted to et erm ne
hiefted Iﬁ]r§0(m)fnagst@r9§‘§) theeebility els@mttite ithibiethe sahsaipy pigHIV was lost. In

§§1re %xf rfﬁ{& 191%(&%%855?%10% 'EICTBEM Jeﬁé ggﬁtﬁ‘oﬁgﬂr ﬁxal'@p l:&ls/ml) were suspended
escCr hese ex nts rn gr det ai |

1E)@dwuﬁed4unSev@ regke indtctedotitth SN §@p)a a‘ramm@etlapcfﬁléim per ml of cell
s%sgsre%m(al f§u g&@‘%‘ﬁ-ﬁz%@ Eig%c‘it%llhcgtelwgrg ﬂrexﬁ&édtvgn&@ le?crehhatlghm -NH, that

' cati1 on exch ange
ld roedri dsboBediPse(usie 6 0FXANPbE ineFprupais BB gpririnige \R,Pt\/ﬂ 116% medium or

%—%ﬁ%a? h%%ﬂe%n %rsso’cfve%%{ ?r%lt {i‘@étnf%g Qé?ﬁﬁl r(ﬂi% %1 bBviftBer @t in PBS that had

m nut hours.
T h@@psﬂetn 953@ Iot Wemimioensonioiine N HUB Fsdmo v iolresuspensions were

t@l”lﬁlgu gﬁe 4% yﬁé}@ %N@gl%ﬂéﬁpas%ﬁm Gt WRldiscovered that
escrl éd a

approac bove. “The results are shown in
tht GUREE tRat hagthern ingfubaterbin heat diaffieied SEruppeRiaing e fppgdium had lost its ability

m%l?ﬁlasr‘%ﬁWn o?ﬁ?V t gaélﬁé%r Sﬁg?ﬁﬁiis’g%f% élngdr(]ag%el\l!l_gt alfat labile protein

jrbsent e sahmiyesidbplized 62t to s mendifieH GiH- By et inbikied rephcatlon of HIV.
conversion of GNHZ to nodified GNH, after 6 hours

(6-10% and 24 hours (18-32% é& i ncubation. The

results confirned that fetal Bovine sera contained the
cofactor(s) that significantly
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15 netabolizes GNH,, to nodified G NH,, but human

serum does not. Next, an evaluation of sera obtained
WO e@mnTher ani mal s was anal yzed for their abiPCT/IB2®/000865

convert GNH2 to nodified G NH2. Serum obtained from

pi g SF((l]ng[}ng the @@cqwqg) tha‘rdsbbgat éa{ggg cof@cgprés) Qrpg)xt innfgiek galf serum, could
C({nE§} G- I@ﬁg tcmt) @Kt?ﬂétr&v%%)ly-me 'f&ﬁluﬁaélﬁgna\ﬁﬁuﬁeh ekf? h&eﬁt%‘ rvéreté @&ducted to

Nl -1, and 15 mnutes, 1 hour, hour's, and

dqﬁ%mm léﬁhlalcpaaf@f@)owa& PRESTRY it hf%l@nmgm enbved TEom othel ammals The
fRABRHnY 28AndlY dG @O e RQx SF R RAN L b Getafts descri bed

above. Approximately a 10% dilution of serumin PBS

was used. As shown in FI GUEEXSMPLEA sera obt ai ned

f r oMy Qe 10t:AGIRimak &S andWRfaB BovirRNiera TRAK %ﬁ/z&?ﬁ’ﬂr @He}{ ab1hty to convert
converted G NH2 to nodified G NH2, whereas,

G tmedicr {-MH abrsiqlabeled eatiqpiexchigs HEIS @1%%‘6({1 (h%?tEXAMPLE

3%55”9&1936@%%@ FRlvaAdUs¥Bh St YRR AR cndeRrdiBh BPPBY 4876 N’QS minutes
nodi f NH2, the ability of the cofactor

alrféelt Ak sz7e2 1@‘Nl—|§uwé§leﬂ®t ﬂ@momt|08Wé¥0hb91€@:@ﬁ§18?4/é anas evaluated

udHBE 8atRA GxchdRe MRS appROASH &lsciB¥DEEJvER ThSreWRs Greth§@n in FIGURE 7.
performed to better characterize the cofactor(s) found

s ofithe 19 it hymany pravrs similes deped Isteihes, 0% eprptraieiaf G-NH, to
mOBSied Galy Z8@: ﬁWu?sUJf i@hibatid®, AOG) tha Malﬁabﬁngée% t)éﬁ&i SBowed significant

was eval uated for the abl|lt§ to convert
%)

coryersir e ENpto wadified §-FBn a8t ¢ drrsné-16v0) @ndr\%élzh%f‘r &18-32%) of

nﬁh%ﬁgn V\’Tlﬁel}eﬁl'ltg B&IEirBAYnpY Bl 0?8 8er® EonQQr/é’th@éo\chﬁﬂ(spith significantly
| asma and were i ncubated for 24 30 hours at 37

mS@B%lé(ﬁ%@ﬁ‘fH 0 mepifigd St NH Pt hsen spryndeesdioher e s epar at ed

by CatkOm 8xaRaNosE ééi%L&tau@ea frod £ SGE zf?xﬁﬁ'alpl}v@é/b&%éd/fm ang ability to
t he conversion of G N to nodified G -

ceyRt G0 TABER G- Nibh it HSRELD §18 10 SnBee (MS), dogs (CS), cats
(l@ﬂ)rﬁﬁ ée'{ES‘)t §nd rﬂﬁﬁ\eg @@ @B%@ﬁﬂaﬁatmﬂhl}ﬁm YEeS quﬂaoefnd at 15 minutes, 1

was al npst identical in both
h@tﬁe6 Fl}pbrs,pqngg)ﬁ@4éwarsoqnaqh>q§cgd)f Fg]ile‘gm'gqtlgg YERs gg‘ﬁweég'md analyzed by cation

e@ﬁl&g@ﬂpﬁ'@ aQﬁesmtﬂ;E@ BO%Y Bopsxirhatdtl ¥ 108 GRkBC bOILH 1ri PBS was used.
pI as&I { 90% i n PBS) occurred between 1,000M a

@mm Sriess eerd eRpineds frpin digsd dersnette 1@Wd@ﬂc@onkeys rapidly
c&rr\'/@tttedt Ly ofe} @Qﬁﬁfe@@ Nthabher®Bs aROkhicE 88: m@' pod¥y me@bolized G-NH,. The

nmodified GNH, is a protein found in plasma or serum

datp @W\@d ﬂ@@ﬂlﬂmévmerﬂi@wnpa@zmw@@mggabohze@é% to modified G-NH,, the
SRV B @Jfa&(ir(s&(;\'ﬁ@tag&lzmm eds gbtl\!l:'\l%h@i}éna(#ﬂ}aL(Ml%cerde@fn%umans and

plasma (24 hi) Concentrati on G NH2 conversion
"WSdified G NH2 (24 hr) (M (percent conversi on) P| g

pl as H&%ra@bﬁieﬁﬁl@ﬂs 53/'619 alb %&%neé—% b%%er%h%%etgrlze Je&Q:o@a%to?(O) found in pig
99.8 1,000 98 7 99. 000 - 24 | asma:

pﬁaﬂ%é@onﬁswﬁ At %msfelﬂ%ﬂﬁs glétp'laéma é&b@ﬁwﬁér{w oyt 10,000) and the dialysate
WS@&\MIL@EH@& tROAUlity @ ank}@ft cafch Qﬁcfdﬁ)edf@N@g erws%loﬁ{c%ﬁgatlons of G-
% @gﬁ was nore cl OSG| sg:rutl ni zed 3/
Ng‘fp §1i?ém(< Y APESY VSRR A0 Salyeeg ewa%zﬁmﬁ a8q s ingpbated for 24
11@'1Nﬂ87®t %@dﬁu&mtl@oﬂl%@m@f HAOmRALM wRIRSKAIEDY Lfion ERBange HPLC, as
descn eH prev1ously, and the conversion of G-NH; to modified G-NH, was evaluated. TABLE 7
shows the results of these experiments. The data show that the conversion of G-NH, to modified
G-NH, was almost identical in both the pig plasma and dialyzed pig plasma samples. Saturation of
the enzyme activity of cofactor(s) in pig plasma (90% in PBS) occurred between 1,000puM and
10,000pM G-NH,. These results provided more evidence that the cofactor(s) that metabolizes G-

NH, to modified G-NHj is a protein found in plasma or serum.
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i ncubated at 37C for 6 hours and aliquots were
separated by cation exchange HPLC, as before. 10 The
WO e®alotyoshown in TABLE 8 confirned that the SBCTIBRD4HN00865
poi nt of the cofactor(s) in pig plasma was near
2,000M G NHz. TABLE 8 ConversimtaBigE7 G NH2 to nodifi ed

G N2 PorERfE @292\@ r@wo%?awgfz. ﬂmwﬁfa‘%ﬁé@f?y&é? 8. 6

h%agﬁat . )

Amno< M}Id conmpetiti i .
tdetermre l—lrLﬁhc €otact (oLg a
specific f gGNHz Inthesg periments,

appr oxi mat um §8h7 PBS was i ncubat egggor

& of 18M G NH' and
. or 10, ' ‘y"1 510, 000M L- ser i ne- N2, 10, 000M
L- al ani ne-NH,, 1000M 4, 000M or 10, 000M GPG NH2) . A

cont rplnather ejLof emﬁpielltis,ttber sajgrgion aolo'mo ofethabefadterd) found in dialyzed pig

%ﬁg&%eﬁ&leyﬂ?&g %:?Lgﬂ}é% S|]91alyged }%Ci}ﬁg!)'_gsl agﬁgg‘% fﬁﬁg) was mixed with

cation

Cbﬂfeoﬁrmons'l' he @Iéﬁu bdzts/e@hb,ﬁﬁﬂ piMh aEd GURED M pr&mmedﬁmhﬂy, the mixtures were

UIREH 4SS RETRA Sl SRy BB b s v

10 'lﬂna\mummwh i TABLE 8 cabfirefell @t the sattirhonGoldtiaf the nafeetsi(Q M pig plasma

0 Qq@# n confirmed that certain sera contained
Vfaﬁé‘eaégfg it gﬁ >that could convert G NH2 to nodified
G NHz, experinments were conducted to isolate the

cofactor(s). The exanple bel gw describes these
experinments in greater detail TABLE $\0 2004/ 073703
PCT/ | B2004i,080%65G-NEXAVRbE & GINFB By di@ibzedBle pREsma” (6 hr)
eRRREIERIGNASSI gned {0 padh@hbivelsit@ COT act Of (] fokRabn
conver{ @G NH2 to nodified G NH2, size exclusion
chromapaygr aphy (Superdex 200j2.8as enployed to Segparate
the ¢odponents present in fetal bovine serum il
separ &09on was for 60 mnutegddn milli Q water amd 5
30 fr&62 ons (0.5n hnin) wer2leollected. The pressence
of cdf8& or(s) in the variou$’.fractions was 1,700

15 ascert ai nBlesuy90%niolB&t i ng an al i quot of the isol ated
fraction with HPLC purified G NH2 foll owed by an
anal Mlﬁo ledt: RfiGSRIMES vRE eﬁg)se Qﬁ’(&ﬁ%& cp%g’llnfnlﬁ %dtheGéoElH%dr(s) present

as determ ned by cation exc an e

IFpigIgREMIERS SPWéiCrfﬁq @'INHW h@ﬂleﬁdfep@mﬁmtst gpraximttaéy 16%@ig serum in PBS

\x{':a? glglt?t%ageg g&)l%gﬂ# 'a\%&gqg :i?ges%nce ot?]% rui\/f @i\{}h}in% Sﬁ?}’élﬁmm (10pM, 40uM,

20 1@;&&940109%@00@%@ 0G0, &HR),0089:M @tyeinBl TEDOIM L-serine-NH,, 10,000pM

moni. t C | at | on of nodified G NH2 by HPLC
"{nm(‘fﬁ\’%&g?]@h‘&e%‘ O@ﬁwg %é\ﬂ—b)s sériopiad) w%)out competitor was

akso exiliated] Bubskguagdyl, e Sodrsiod o\i‘@tleﬂzat'o sRdfrRy @Nﬁowﬁﬁ&taﬁ’&& by cation

exchange rHIJLCH as\{)efore The results shown in FIGURE 9 provided evidence that the cofactor(s)

present in pig serum was specific for G-NH, although GPG-NH, seemed also to have an inhibitory

25 effect on the G-NH, conversion.

Once it had been confirmed that certain sera contained the cofactor(s) that could convert G-

NH, to modified G-NH,, experiments were conducted to isolate the cofactor(s). The example

below describes these experiments in greater detail.

224
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activity of GNH2 in heated serum The activity

detected in later fractions nay be a result of
w@a0otiozd7by degraded co-factor or cofactor thatPCT/IB2004/000865

non-specifically interacted with the resin enpl oyed.

Thi s data confirned that th&EXAVIREES that converts

ified GN ad .been,i.sal a & G-NH, t

cof a@t ao?m& 5% ?foe\ﬁ’%gneﬁgzqeflg%e toslsec’laﬁeeﬂ%eé) ?aqm%),sthl-gp gt 2 %0

mb& 80 GOIHY ei’ﬁ:le@flﬁéloﬂ éﬁblﬁatognaﬁlyl(lumrct@t(éliom W@meplpypdttp gaparate the
and n?lecular

Af an
CUOHERTS Rrﬁsgntrﬂ} ée??l éeﬂfnét Ihe se a%{g%%ag?oergb m%tégHg n'}ﬁ'l @Waten d

3MEhIMINT @t Sn@nig)xeda ragl&cﬂelEPL Che frygscoter Qflmfao@r(a)plhyhe( @rlgus fractions was
see

th I
SRR GY e g e Bl e A BB G, followed by

arCaidtiAis( 1 the thratise bBaﬁsEjlceCdrméxbﬁQﬂoﬁfj‘ﬁi{geas idetermined by cation exchange

Hﬁg :/fe ; séls}l%gv?l;}& &gﬁg]ﬁ%? 1e m d@sgfa%e ca-ila&meél{lt@&: tfl%mo‘ghe size exclusion
cEluiy ¢t ﬁae)cﬂg{smmma Fiadiéqns aO-ﬂ)E Wem)fglnyl(t(p 1:fame1@$b' cdivyeeyG-NH; to modified G-

N%ﬁ,_ﬁ ‘ﬁe 1&@)&11@{1'@ ‘Phb accu%%%@%f%%ﬁﬁcd? Nﬁr by HPLC cation exchange

cRoghloguayigl, ycdaaited ereviandy. ofradens V&t wers alsp Heme ¢ yestoy@rfhe anti-HIV

n.can al sq.b I [ £
LT R AR P e o
prtifli? ddgh 4daé tcb-Gaesor D¢ Bﬁf,actplutﬁwtfnoedp@fNHm’ m(tefrg:@qm \(v)lﬁgthe resin employed.

T&}srﬁ%@rco %;qgayié %X%g#ac %ﬁn}_g Pverts %)étlé{%lé%ﬁge ) had been isolated.

"[(hNbQﬁ@blyca@ngbv)be hdbﬂﬁlad &qrmichb mytgctlymdmamg denveniivgal techmques in protein
{et ox%gidx?c] ﬁarq3 EO or a derivative thereof is

PHRE AT UG PPRE HI Vv i nfectivity assay descri bed

previously. Briefly, human T-1ynphocytic CEM cells

(appro 7
medi aﬂgu@@ngﬁg ﬁ?ﬂéct ed l)um {%:S ﬁf(\%ﬁ%g ?ﬁ%ﬁéb‘ﬂl e/ i85Hed from GNH
WBRRI@Non SHAGKgE DT (ery mromﬂftogwﬂay (625 peNEKSMPIEGh, and the anti-HIV

alf:g\g*i]}'/n I}:\L,lpgﬁdalmc@g t(Je gl%—lc gflraic%ongflpﬁna?nd ?)Grl{ 3, eﬁ\?{%gg%ﬁ{(ﬁﬁd 3 17) can be

odfParesin dHoxeativial HM Ot tiafy afss’agsﬂihq/efﬁtpﬂs of wadifipdig!fdimaghide compounds

(ﬁggl P%é%?é;%%l %glgr%cégl\f %Véﬁ] 90 ﬁ_ﬁgizs 1@0 Ig?y-NHo) diglycinamide
}M"Z('I\gi ¥l C%‘lﬁNYi 5 INHZ eth@k@h}béﬁllaﬁiﬂm @Qetﬁdzd?gllf,fcmamlde and/or derivatives

, a-meth ox(%{ %/m nam de,
tbﬁf@%ﬂaéﬁ%}'y‘ﬂﬁhﬁ%wa@a@r be gnalysed Pdbis P8 her eof (e.g., 35
2000, Fft QQarmy88, thel BCoFor2the dOGHLY, BrddiMd GBS @‘ﬁtﬂdﬁ@isuﬁ), pilrfied G-NH,
m xtures are incubated at 37C. After 4 to -

(fagiwnp 25703 cp@ncﬁrwaztyewle@aS@Qewxmnam@#eaﬁ%m&éNH -gly-0-0- gly-NHz)
KO t
RT3 SER3EA50, N1 Q3FRLE il i (BNt o

dehieaiivd élhcaeafiin éctemﬂ“lhté yseng Uthe EIIY rinfastivity 9SS§Btde$§flbed preVlously Briefly,
= i d

}glp %:[l 1259%0%@4\60{2% 7o %g}@;{ 4@%56p§e?18@1ﬂ?€m érﬂg% g.%sh medium an

adlé mbrcted MHD-HIVyE QHE)-ag) hmmbﬂl—lZQQCCﬂ])glpycmhaﬁneH gusptisen. THen, 100ul of the

e AN B BB IRAAA ST BRnyonugopnen s s

BREP ahtabloeuIost ﬂre@lﬂ? rdilee® Gholifiad chNL—IZﬁa(chmasmp NG -(fddtion 15-17), a-
For exanpl e, ied G NH2, dr ox gI yC| nam de, . .
la/_dﬁgcygﬂ%)@qryéq, ﬁ?lgéyg&c%mde l\ﬂ-’-l?erg ? }’RN‘E)) diglycinamide ether
Sislyconannd, oL et RSl Oty %12&. @‘n. T CLAGIT e thereof e,
2090, A&t §0v &6,8i 2, kndBe2eiMa rSuBEEGendy, thgppixtxésrmeg iobupaeé M 3G7C. After 4 to
| ess, whereas, GNH2 will have an EC50 of

approximately 10 30M These experinents will provide

nore evidence that GNH2 is netabolized to nodified G

NH2, which is the active formf;gf the anti-viral agent.

As anot her exanple, the ability of nodified GNH2 to

inhibit the replication of HHV in heat inactivated

serum (30 minutes at 95C) or human serum contai ni ng

medi umis conpared. Human
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T-1ynphocytes (e.g., approx. 4.5 X 105 cells/mM of CEM
cells) are suspended in fresh nmedium 15 cont ai ni ng
w0 edoal7seyi ne serum and are infected wi th H V-BCT/IB20@&)000865
at approx. 1000CI D50 per ml of <cell suspension. Then,
5 H@@ ginfreel ﬁﬂmﬁ:tﬁinl is reabidedvashesdopical PBSha GEM egivegse lde 0% etfective
i n nmedi u(gbcg tt get in ]d[O%fet al bovine serumthat was
COF?%?F%‘?PW 50 lﬁlhfl £88%%t 95C or human serum Next,
10017 resuitd Erointhi G;Et&d eRtrimefitd Syl siivothat rBodifi@inS Nk r(&attion 2-3), o-
to individual wells of a roti ate [/ II. .
hsalwyglwgmwﬁ%dawrpwa meefg fig @152-%}? %@&&5% fd@f“ amide ether
%Y w—%—lﬁétﬁé&%fygiﬁa@ldg’)u etﬁox%@lycmamlde or the derivative thereof has
oxy

yci'ham de, "a- per oxygl yci nam de di ner
a(cNHﬁargileyoOlc@eglEﬁlsd\MQ GHHQI( actipm AP d - eFoiesxample, modified G-NH,, o-

h\;ci\l %xtyﬁgrxg\?apv Si % I@rllo 1ycmaH1? egg )}SI%\% gdﬁ @9@{%%% %\]H) diglycinamide ether

(NHU glfli(ﬁ‘giy-@lﬂ)*& @ém&:@tglyomalﬁﬁe 1or- }thé)@lgg'cmalﬁﬂ@,mnd4mi)der18aj:1ve will have
16, 3.2, and : Subse uent | m xtu ar e
ap IE@EPb%ﬁI %métmage}t% + Erlesk, wherasy sy H%Vﬁb%lt f:@-ﬂ of approximately

3 l\ﬂntThgsglelx AR A Brdviie MREOEH@Sce ﬂﬁhtC(BiPﬁI; Q@in@ﬁb(bl&ed b modified G-
the cultures. The 50% effective concentration ( EC50)
Nk, whiehnis thstaetiveifprariof theaationrakageifi ts from this set of

ex perAs She ewﬁrhﬂle $}l[1:°a“ﬁﬁlft}h@ft1n5dﬂf%d@[\1ﬂg tedhibairépiRation of HIV in heat
raction 2- %/ roxygl yci nam de

1rawip‘e¢e@)§yrg1ny(é0 ﬁmﬁtqgétt ’8:7 ﬁ;épr UG SEFGF: c@n’@_nﬁ] ynqqluﬁl} is compared. Human

NELZy) , d d in fresh medi
e A s e

cauraidOT RSB e oRer 1 FRTIHIS # B ARIGEDs per ml of
& Roldretalaisthe RAKENE PO HATRlsp iR th ST ontaining
Cgﬁ n"”p}%SIOH ?/\%er eas{1 puri f| ede G NH2 (f re?ctl onSp15 17) does
mm fetaTheyifeckiuovihaigvasshartpd Br 48 stmitdses T, tupen g U Next, 100ul of
stratedthat oul/well) and
RSB MR ERSH TR L SRR e oo o
it NRixbd t &ith heoope pof (fﬁbhlpndmfcedHlp\{rifi@XNHB’cﬂiEecﬁ GO i(Babtion 2-3), o-

gI yci nam de_was enzymati cal | r ced sol d,. and .
baaryebeinames, M&ef%glwlwm?% g Rettng 18 B apieffinemice cther
(ﬂhﬁ-gg\? g@' I@ﬂ{}ﬂs&%aétﬁbgyglgclﬁa%ﬁ@) %petﬁ@ilygl‘}&ihéﬁﬁlde\!\edrgi"'Herlvatlve thereof, or
til

shaken in l ed water with PEST
poufifk6- NIRP(MactwﬂtW - lept awcfl(w 3hdl a8 end P.pAyM)orSubsequently, the
% Q‘me@ age: 18%12)91?% ?ﬁcv\%fépgﬂféa 87(1%75 nl? (&EA@EZQ%/ BPCSBRtion is recorded
Yo
fmm@mobmﬁih'tlg tm'](dlltmw Eﬁ)ﬂ'ﬂ)% @ffec@@mqncqﬁra‘@@dECw')'hseth@m@@tﬁgnned The
1%??% 01%1%% sett\/\ﬁexpe r‘]tég an{g%l%%/ d’lé{ ﬁ% p\ﬂ@lhgcg Jﬁgtd%t{%fi E(ﬁl%irld Wa ﬁac’uon 2-3), a-
Tt dokry gREcTb i det o@lﬁﬁrmcygl&ﬁlhﬁnldb@lnlilern@lH tglt}eOtQ:rbllyFI@I-Iz\Maélglymnalmde ether
tran 0 a beaker filled with PBS + PEST, and
G(%—g{y-l)dﬂé ShPFiRotyeygnamgide;, g- ettl?%yg}éjmmd% s¥q a2 ertvative thereof
c@@g&ﬂ?ﬁﬁ}ﬂhts ki@plichtﬂﬂ of@IVamSﬁdﬂSdllle@ | nehine Eé}ﬁmgh abysi Serum samples,
tubl ng was _ washe teri €l oni se ter
WSRO RTHIEH &i-HiH: Kf{&ﬁlo‘bis b@ﬁ@?%‘?ﬁ?t sggﬁﬁ’ﬂ("ﬁ% P! % frifjes experiments
WA ARGl Chdt Ry ARG prd ﬁdtou neﬁMHe g et@bJhAKS effectively
beaker filled with 200 BS- A/ EST EST+I L
lFiB‘SISA?‘?feﬂiFFéUM@V was taken out of t he st er| | e bench
and placed on an orbital shakgiamprfer |h, the
PBS—A/ PEST was repl aced with 200ml flesh PBS-A
"pre- Medified glygigany Wﬁgen%%atlg_@lya@u%ﬁ%lateg,l and alt‘lqu]sg% for its ability to

hibid el ¥ QicRmtdr QHV CfDlal ﬁ@cuﬁq 1%QBSO'OED AP IAERE WedRibu@BAY Ras shaken in
After the pre-wash si s tubi ng containing

%%ﬂleqlnwavséévlihr%ﬁﬁg% évﬁf%dRPMI d"”g“t greplogygip a?é‘é nspict e for’ 30min at room
filled with 100OM of sterile filtrated I nM

gl yci nam de (Bachern) and a magnetic stirring bar. The

bottle containing the glycinggide and serum was

i ncubated on a nagnetic stirring plate at 37C. After
approximately 48h, the dialysis was stopped, the

di al ysis solution was divided into three portions
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15 (10mM +38ml +50M ) and was transferred to | abell ed

gl ass bottles, which were sealed and frozen at - 85C.
wo@entizan of the frozen dialysis solution wasPCTiEBR004/000865

freeze dried. The freeze-drying system (Vacuum oi |

te&ﬂﬂeiaalr§ 890R3406) shank it 292 éﬁ@mrblcamh@ce aﬁwlhhM EBTAQBr 30min at 60°C.
pnent, Freeze-dryer,

Tg‘f @Bﬁlﬁé@s rigsed Fup “B’F%ﬂ“;ﬁéﬁtlé‘e%%ﬁtﬁt WIHhPI%S(Th eAf% r‘il}at ﬂff?otP‘?IP%) Fyas boiled in
dfstida \ﬂa't%r)\mmstﬂhf&lﬁﬁlﬁ r see tfo{h_agw thmbnzlg 5¢€? ﬁ‘ra&@%ﬁ@d totaQJteﬂ&':ﬁ filled with

reeze ryrn cha er | was pl ace over e
%ﬁirﬁ?egfr ‘?ﬂﬁid*t(g %Fﬂ turned on. The

f r eezme @Lrbyﬂgn@aspmse@ €6 YayaFics bORRE dOn af ¢@ile BdOR,aKE ARlYEE Wubing was
The v urned off an% the gl ass bottle
1 oV PHOORE VP Ep Wb esroin s, (Promeda corp)

wak QRIEE tdkhé @ﬂz!m@r qfﬂéiﬁbmg‘\/a@s R £ g1ed bbaycelHBLe@ w1th 200ml PBS-A/PEST (1ml

r QX t el 2L of O.
P 'g %/'Be %@ey 98 %&r) oq}‘vg%thﬁ IS@B]QI‘ élachﬁlyd \R}éFﬁltﬁ“r?@} orbital shaker.
A2tér leghd PE‘B ROEangas rSacdt 5601 200R0f4dh HES-LL « Eh”. The tubing was

P{?o\]l‘/_%ﬁﬁiogml-rhe %?flﬁ%g?ﬁlﬁg}ly (?ﬁe%’ré%g% tfosrgﬁglgf 8%717%%%@?1}{/%.6 After the pre-wash,
11/ dAPLSR8R)Y c@xﬁginﬂgls@uﬁy&ﬁsﬁtﬂﬁnbﬂaﬁw%l d1ger8® kWo&le f@feﬂ%@l 100ml of
dvvlth mobi | e phase 0%

s@gpg?;f \A?t?d ? l ! br etq.%iaq 1§m g@haalin?@atw stirring bar "9116 bottle containing the

g3k Bad @ﬁulﬁz%gﬁc).lbit&f oD Haghelit sl Plaft. at BMRE.  After approximately
det ect or wavel ength was set for 206nm _ The dried
4§ P altfsi GalyssanfFestiontsd dissBHvey PhDH " e dea i thiee portions

(mrﬁm mmmnyi §1d\/\@a% t@ﬁs@@ﬁﬂ&o abelrehl gmé*s%oatea Fkhidhf wdlé ea)48 b8d frozen at —
i nj ect anal with a 10ni n

8P§o<ﬁ- a?rrlen ?fl}he %?26%16 YFléS%‘Hﬁ’gé"aS thg%geegesw) at 5ni hni n.

The imng %&de%yﬂ@éy@ﬂéﬁl (V@(Euuﬁwﬂ (Hemmnpopmlm Qhader, 1:@1@61: purification
After calibration, npl e was injected ni

in
chyPReT FrseedRigh Bd 3%? %Fﬁaer> WF%%%% eﬁreﬁEP ephats sofution (the 38ml
pdrtion &oh lm)ﬂva\é@ﬁ&f&ﬁh hegtird gsar ﬁ&@@rho ﬂiérﬁeélz%ldﬁﬂng?\chambel The 1id was
T% ﬂ cg Jiectl n set for Im n/fraction, Between

gver g cgam vwmasv%@echp%pg}zeegeeg?d%]gdﬁpqqés was stopped
afe. z@%@x&&td@ﬁﬁp‘mﬂﬂﬁcﬁmﬁﬁ@ﬂ kR ofﬂanHFﬂh asVBbIEE wad Renoved from the
corresg ;}Hln fractions collected in RUN-2- 10, were
fisersTEgne, re injected over the colum (RUN-11416).

I n Rlb‘f&xtlheézlb@iu%@@fbdhdﬂ]v@@ﬁah@ﬂ”bd by2HPIMO A@%h%?e? 3L of 0.1M KH,PO,
cont ai ned approxi mately 10

{El 20@%00865 D The
HELTDY PTER) 100 Ha et Ve P! BB TR AECKILPO; and
dQﬁtﬁNflﬁQ it u‘x\pm %t@(pﬂvy D6)L. 2ﬁ‘[§90«§lfmxﬁm@lyf)ér§d Wby Qbﬂl@}@h'g%e column

term ned from
5&%@5&% @PF%‘P:@F“ 313%?72%%% ¢ 18?{ eP E0h endaiigle- W%@cludmg software
Demlob ersive)dv eq&lﬁﬁbraﬁ@ﬁlt}@ﬁ)@tl&q)hase@o% MV HSPORE | 099 BSetdnrile (Scharlau

ALoR et ) TuPRET o St e d e o Glae ks pleety pas st or 206,

Tb@thtléc’edmlhs’ii éAﬂ@leS eat eidsonrd if 2.AZRMeAl 9mBO&ycine-amide was present at the
hase was  frozen at -85

stA g }éélglgfl% ae%ﬁ/?sr wecte@_ﬂdénaalﬁsgﬁﬁw 1) with 3 |l @gingigpsratig ryn of mobile phase

(detirstyaddbel/gly aheapdcden (Jehet RON 1 Wds %roém@@ynlbo frad
been converted to m)dlf ed gl yci nam de (-

Af t erAlighapihsstionn dPqrd o astam@w wag fpgected| winm mvées nms HB&N-2->10) and
fr\é‘étfoﬁs éig%iga&Qtﬁoﬁl Huﬁ {V@re coM@teRfod QEn gﬂ'x 5@5’1{11@@%415% cgﬂlectlon set for

he enzymati cal prep ared no Cl nam

0@%‘3%%@% toeey R&B‘&gfaﬂéé?z eLdk 11\édﬂdrzl,’pmgva§ meeparpfbr’oaa\wghmg 13.61g
K@I‘Z‘ls@! dn@%@ssolgﬁlg%ﬁk?ﬁ)w?waﬂq "hlle\éofr& %ﬁﬂg@a‘éﬂorﬁ%&?@%te}@%%ﬁﬁ%@lo were

performed wt enzymati cal repare
Piﬂl‘iﬁc Peh Fictfe g gt xgver ‘ﬂ??e%lym) I'{RU{ISB& Nt Xin( RUDGHy) 16hve&ch injection
di ssolved in 7.5nml sterile distilled water (2.24nM
Met X). Approximately, 3.7ml of 2.24nM Met X was m xed
with 4.8nml each of nornmal an£i7 boi | ed RPM ++
(RPM -nmediumwi th 10% FCS and™0. 1% PEST). That is, two
| ots of 8.5nl of
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15 1nmM Met X were prepared. Then, approximately 3nml 1nM
Met X was m xed with 3ml each of normal and boil ed

WORIMHA3703 . e., 2 x 6m of 500uM Met X). Appr oxi PEL/EB2p04/000865
M 500uM Met X was then mixed with 4m each of norma

c&ﬂﬂnmpb@@imﬁ%ﬂ# #0DY | e GiaBigbne wire 26Mechll bdieiM. Mt@ﬁm Ad8vere pooled.
yophi I 1 sed salt control was dissaolved and dilute

A@R@&mﬂ;ﬁ% 625%r?émaélﬁrvéglxcmaaﬁé?/@de’%okw)s%@Rtamg%|aa@?t@fﬁnned from

11Qf arkbhADSH drigadi Qﬂyb’lﬁér&@@hﬁ@th‘é@ﬁeaaif 9!1% ébﬂ@@ledﬁ Qeaﬁé' EPRd Fooled 2.6-2.8min
100M glﬁClna ormal an

WW@H’( ot P 1§ljlleg}§'ia§fe(§gﬁ>|%]é\@ I%FOMEN}% ag‘fgorwglq) wepggtransferred to a

14belddSgI e rb@tﬂs %ﬂ mﬂ sda[édtaﬁd Bzef-a$ qglﬂcesxda&maalgu I7|Sﬁ11 mobﬂe phase was
chanber x 106

frpes at a9 é as ﬁsa};ﬁ cgﬁt‘lr<31 HRbeangy%sarg‘zand that 9(11 i%ecta@gq gl}écmamlde (retention

iR~ 319%min)WRE @e@dﬂﬁﬁr&@t&rﬂé&ﬁe@%nﬁahhﬂﬁs&Z Nexab., After analysis/purification,
approxi mately 14.7 of norm M ++ was added to the

1 qo4mt Witse s w%%&"/b ety Wﬂ?r *fms Uy 4t éaﬂ/mrﬂmnwhwmaﬂcaﬂy

pasaed ntoadiflehelzeeonid tMbabdlite 8 whBFbez&Bri&Ehdigthe Spproach described
ormal / boil ed RPM ++). Then approximately 2m of virus

EW@CK (SF2+H9, day9:22/3-02 2) was added to each 50ml

t ube MGORNAITIAYLE BRayE @hd fhe@ﬁ@irfd‘i'ﬁéd With ﬂaeb@uyma&amy biépRed modified
and the sol utions mere two virus/cel

ghiclppde SMERY e Tg?ﬂyp?hl is5¢ ylepg\gl %.?gw) g@qﬁgssp{ys%ga 7'(§mlester11e distilled water

. QMﬁMtMQcﬁ Wpf)ﬂaxﬁ'r@f&y, 301 6£2. MrMIl/IrM&X(\ifé&Qnﬁcmﬁh Wigld each of normal
RPM ++ two with boiled RPM

BOPT e ROV (AL mgive Wit A0 137 RSB TH s fdorypt 8.5l of

1RANK IMRGIX v Pre DR nThe-ﬁh SoprdXhiBREY Q1 Wad $BP R nbyedaﬂuh 3ml each of
collecting the cells (5m n_at 1200%5)2%).p The cells were

DEHesh 2RERAYEH BRYEH™ difd Zﬁﬁaﬂ SF APOpdcMe irRately, i g 00uM MetX was

R Bixd &@64&?&4& lok H&ﬁ])il anliN@lled EPMﬁH#ylél&QQQ xoﬂcmlc‘(ﬂ”'lb@uM MetX. The
suspended i n nor RPM ++ and si x tubes of cel

lyapathissdidaly controbgps asoﬁmwﬂuﬁeﬁ &xactly fhe spims & Malsh élefvw fihimM stock

sHEMn éMirRaiied 3EdinhinMe Sas ARE usdaab peeh@d 00 glycdtamide in normal and
150%§g&%: The supernatants were di scarded and the

bedtd recoplealpiap eseratedifer MAXsaiweBach of . - 28 V\D
2004/ ﬁzebzﬁs?’w@géolugc%@%/&g&oﬁgéualeswa{rﬁlurkgpcl}ﬂlrﬁl')"er (g%éaﬁ%f 1.2 x 10°

RPM ++ 100M ?9 ycine-amn de in nornal

cglisgal rich s e 19 reeboin %HlllhpMmqmmstelysf@@wp 1§<(3 hnlh wprmdded to two

S%Mt‘bé’s QQQtMaﬁ@B%nht@beQﬂ ’hﬁdoiF%PMﬂl"RPMmoMsj\/%déi 't(p the Jiust tube and
RPM ++ in boiled RPM ++ 500 t

r mal
PHOHGRIH] L HPH bmleﬁoRPMwM@wﬁdqdntOb@m BEPRPVPS- L. e 100D cells+
nSfhal/bbilkd KPR, Rﬁ%“a}ﬁpmxﬁl@@y ﬁlﬁlotf Virﬁk Q&Uk (gﬁZ#BMd%y-b 22/3-02 2) was

6$prOXIﬁHte|% each suspensi
<§ip cack Pk %’%%On@ﬁml&@ﬁ}‘el\mgd @Q@j@lﬁ, atbgu‘fé()mﬂllgﬂbmlnﬁ the solutions were

nﬂke@t naswd PiklsRS midkred @vézglﬁﬂgt }_11[9 tffo W& 5l (z.]eQ s tubes with 10ml

9 ci ne-am de in nornal
of cell/virus (two tubes with normal RPMI++ and two with boiled RPMI++)). The cell/virus tubes

were incubated at 37°C for 90min with mixing after 50min. The infection was stopped by
collecting the cells (Smin at 1200rpm). The cells were then resuspended and transferred to 12 10ml
tubes (0.5 x 10° cells/tube). That is, six tubes of cells suspended in normal RPMI++ and six tubes
of cells suspended in boiled RPMI++. The cells were washed with RPMI (without additives) and

collected (Smin at 1500rpm). The supernatants were discarded and the cells were resuspended in
4.5ml each of:
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0O 4 wells wwth 100M gl yci ne-am de in boiled RPM ++ 0
4 wells with 500M MetX in normal RPM++ 0 4 wells with

waODMIMIIX in boiled RPM++ 20 4 wells w th HODW2Me060865

in normal RPM ++ 4 wells with 100M Met X in boil ed
RPMGEE Er2: 0 4 wells untreated normal RPM ++ 4

vel 'S untreat ed boiled RPM ++ 25 0 4 wells "100M' salt

i 0 MoileRPRRM ++ 4 wells "100M salt in boiled

RPM ++ 4 wel | in normal RPM ++ 4.

wel Ilgo"‘l\gﬁbﬂne?m em 4‘%‘ +tF§PM ++ 30 The remai ni ng

el 1190 \wre8/chnklaingid n\i\bdlledRithﬁH e distilled water. The

cell culture plate i ncubated at 37C and 5% CQ2.

AftétooiﬂMl}\{letﬁé%/%or’PﬁéRP\r@rﬁl um was changed, after ei ght

days.5 {ﬂq a=dl tinewasnghanged and the cells were

col | o]lvI After 11 da%/ the infection was stopped,

t me 1OOBMMetKe'neormia]eRo1€\§ Hm oa | OX magni fi cation

m crQsc n ach cell supernatant was

cél I@@P@gﬁg%dn}’?%glgﬁgg?s- 80C for further analysis.

At ego0fivalt Doemel ®PSI+he supernatants were 35 t hawed

and used in_a con EI onal reverse transcriptase (RT)

act i YA0uhl st &y 11(3%@01 'Roche -29 WD 2004/ 073703

PCT/ 1@@9@4&9&%@%&@&!@ MONI TORTM) or a p24

guantification as (e.g Abbott Laboratories,

Chl c HPpM salt(iSeadle REMIPat .~ No. 6,258,932 and U.S. Pat.

Then s@SubdeSsi@ (@ous hpWentdsf efehBuREadded to 2
11 aAapr%é%%%}?’égéﬁggiBﬁfEa n’plﬂg \1/ S(I tl)ll g@s nc tia

480014 Maides $olios:nor mal RPM ++ negative 100M Met X in
d RPM ++ negative 500M MetX in normal RPM ++
Phaskd

tive 500M MetX in boiled RPM ++ negative 1004M
glyciumadtts deh L00pvDgliehe-RENE inoos REM I hegat i ve  100M
gl yci nam de, i il ed RP ositive
Unt r éate EIWHNW%% “gon }néhoﬁg%‘%lfl\ﬂvg Unt r eat ed
boi | @dyRPMh sGupM Met}pmsmhnamPM{-}E)M salt control in
normal RPM ++ positiyve %\ﬁ |t control in boiled
RPM #-+veile giith p LME@QM“SI’Q fol in normal RPM ++

”egat4'\»’e?1s wal 06 Rletx m%k%ﬁaulR@MIRPM ++ negative By
vi sual 1 nspecti on nodi fi ed {Cl nam de (Metabolite X)
ef § editvalle wjthil AhiMd Meg¥ inrboged %&YI on

PLATE-Z:

4 wells untreated normal RPMI++

e 4 wells untreated boiled RPMI++

e 4 wells “100puM” salt in normal RPMI++
e 4 wells “100uM” salt in boiled RPMI++
e 4 wells “500pM” salt in normal RPMI++
e 4 wells “500uM” salt in boiled RPMI++

The remaining wells were filled with sterile distilled water. The cell culture plates were
incubated at 37°C and 5% CO,. After four days the medium was changed, after eight days the
medium was changed and the cells were collected. After 11 days, the infection was stopped, the
cells were viewed in a 10X magnification microscope and 650ul of each cell supernatant was
collected and frozen at —80°C for further analysis. After five more days, the supernatants were

thawed and used in a conventional reverse transcriptase (RT) activity assay (e.g., Roche
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and/ or propagation of HHV in the boiled fetal calf
serum but gl ycinam de did not (TABLE 9). The reverse
w0 e@asTI7dpt ase (RT) activity data (FlI GURE 11) pOniB200wad0865
that nodified IMcinam'de (t_Met,-X 10 or Metabolite X) )
AMPLECOR MPYTTQR %P}t 8 P2 SpiUiEisttion rssay \le-n AAbReit habqraieries, Chicago).

sketrd. wal Ko 5854838 anphes evgnaps. N ol 2/as NS, VRS WAAR 8 shown in
to inhibit rﬁfl i cati on of H \/punder t hese "condi ti ons.

FHHIRE{1E and RABLERt j viral activity of nodified
gl yci nam de (Met X) does not require a cofactor(s) that
is present in fetal calf serum but glycinam de does.
This data al so indicates thatABKHE%heating of the fetal
cal f erum denat urat ed the enzynme (cof a (S at
convert e i ' fﬁ%éleé%g 5
anot helPOMMesX iy normagl REMERmer i nent s, t he 3RE83H¥ r ovi r al
act i v|i toyuafvdidkeiretotiéd RIMMDX+t hat _had been dinagayieed five
times %&M%@J&H&)ﬂmﬁ@f&@ﬁbm Ite X prepared,By. the
appr oactr above, 1T priel ——H VT nfectivitly assays were
perfo tX, iybo ’R_P + nggatt ’
wi t h t ieutligheinahiderpsioniaaREMEd cMptodbol i t e | Xe@hiek t he
Vet abolob kit o cRESRASHuRPMIE- BRREI0ACh abgygsitivEhe

resul IS, O i [IESS RRRSLLENTS ar e Shown 1, Fl GUFE 12
A sig ﬁﬁzt?—e%-aﬁee—r—ﬁ ‘He—actvtty—of—theT+ve—tine
20 di nwlgﬁ@&tﬁdﬂlfﬂmgl?mgﬁq’ﬁm;/gl ycinam de (Mt A
as conpapdalt entrélén sinag @&EMH-pr epar at i on gfpositne
enZyn?fdoEI@X'sLlycLoﬂfr&lql%Qd Rbaha- hydr oxygl yci|nagiise
(O yer P e B SRR, 1% oo ke

appr op¥nMesairip belgd BBMUE has been anal ySe&@edye mass
spectroscopy and NMR and the structure anal ysis

18 Sl U RO LA G RIS ot
aeipfinegktigh pE HRA M e bdilafl v chlf ehrox el sjsimuanidediéd wt (TABLE 9). The
/ , f i vel e b it . ' . '
B0ar0 B B r RS G GHsaRst BDictinay scladily gycinomide (et
ot Metzhtje e effettiveln enhdted cepbidtion HIVes diret boilad fesd ablf sainh sample even
' i for. t i iral .. .
tl"g)g 1‘%"\%—1%]1398/}@& éﬁﬁ%%‘ kﬁ%ﬁ égﬂya’cﬁ%}e& gﬁf;\é Flﬁ&ae?n C{%éesg Bonditions. That is, the
artivadipds GO mdtialedadlginabedsr Mep¥etpas ed rsymt hetofag@mb(E)ythatriel present in
fe}f%%alft Q%Gﬂ dup gfg/gzll’g&ﬁ'dé d!)_gs. ’Irh?sgéia("aaccfa%df I::I)lgl.()htgs {h%etrl%g?ga%gg St ﬂIe fetal calf

-+

e cofactor as describe
sessep Eeriahetiedsthe ersme 096acteH(pbibpioroyvers slyememidt iconodifi@jcinamide.
of Mgt ahald I i, y . ,
bt I RELL 18 L3, PRNSRL oy RSl S8 prtot g
bega sléabistb BV teesevas xpapirereiatMetibolitegf pmpared dethappproach above. In brief,

E. i | e . )
RN A0 ST, Oty Ty 198 B 5b! B IE v o
tipeff Eelyssd Mesbokteviernsl thy Matbalitetphepered préitei appriohah above. The results of
th@geeegﬂérﬁl%n{g%tr@&glwhth?Ff‘} RE§2. %agt)chgﬁ e\ﬁ?{hl QbR Otf the five-time

concentrations. Fetal bovine serum was et tded | A O R
diglysegyalpiphadrexyalysingeide (Malabalited), fao porni@raday she sfahdaes hreparation of the
Ayeg : L K r i.¢h
o[ st SR IS AR D Al s
conv &kt medified glysieaide ehtzinssicaciqdiag ¢o RE)zyqutintipidactatiésoribed above
. t, 8l ! ' e, |
hdd e ana;[ﬁ%d rash %PC%HQ%F%})I ?}%M %@e?’sﬁlgftﬂg analg/%ly uEV%aled alpha-

show that effective in I catl
hleexyelycigymide, * Alplsd ke D r aftiupnibe skpentsteatydh ithie exarfe gaye shown that
mB@HWe haEide \ i t kgt ] inhibi

e e RO O IAm B0 ARGER' B\ pWvely innivis e

replication is virtually conplete. In nore

experinments, enzymatically prepared nodified

gl yci nam de (Metabolite X) we¥-



10

15

20

25

30

35

i ncubated with HV infected HO cells (SF2 virus) and

t he norphol ogy of the treated virus was sent 20 to be
wW@p@kysE by el ectron mcroscopy. As a positi VECT/IB2004/000865

control, GPG NH2 was used. (See U S. Pat. No.

réplidaPBn %3@1\/ f10the alﬁbeﬁiéﬂﬁ(ﬂm%%r(@)eﬂrés@ﬁtﬂh rhaself tsMﬁ@x tﬁ’cft is required for
el ectron n]CfOSCOp eXperlnEntS

thyetirsguee! pHEdE e netpl? Pﬁfﬁ%yéﬂf%?lllﬁég‘g&PhaP@&mE also been

pepBY¥d SRthcBRRY BaTRas IR th iBtbitdIVGtNRMEHEN (YRbRBG dft1@ Cactor(s), as
vvas enzymatically prepared by the 25 dialysis of
derGHpedity é!yba G NH2 agai nst pig serum (see EXAMPLE 6); the
nodi fied glyci nam de was then used to treat H 'V (SF2
virus) infected H9 cells, and the infected cells were
sent It Bpregparperts, thy 0% b sopeptdee biby) of Mefs?qhé%x was analysed
ird béﬂ Mﬁﬂufes tcobaingg FRQQAMMEUT TR EaPPRUeldtMieskates |88 8fberiments in
serum (Bi oznedia) and the pig serum was
g}?ﬁ@réﬁa& yzed against RPM 1640 buffer four times for
one hour each to renove nol gegubhvas i hat were | ess than
3500 daltons. The pre-washed serum was then 30 '
di al ywewxigabndtl x1 0 B eplisivee oferiep with SRBAD s Y (§F2 virus) and the
nﬁ’zcgedf Qs #&e H%édsmthTJhgyrgét@Lll}SQﬁq:a@dfl\fI&a[bohfé Q@Gs@é E‘Xﬂﬂﬂ’tﬂi@@ at various
fied GNH2 (Metabolite was then steril
cpncpmtéarhe@ﬁ Egta] bpysreservmairs Boluszd i thyassayd elde ICFliféﬂel‘P ppltured for 10 days
%Wédﬁn@wasl\ﬁ?ﬂt:d toPthd Q@M cﬂ? Al Qﬁlﬂl &/ﬁcﬁ(th‘a rSu Mn@:)\/%ré\'l?@ﬂected and
concentrat| on was established’in four I e
apdYred ibK iarrgnycaben) resgip baepiriRtast (R10. %as@ﬁwwnﬁgs%eﬂb@ dgtpy is shown in
FHOURE 98. RAM rL@RNIRW 1Y f&kidd i@Rlifion 35 I-ﬁ?r #Phcatid®ccurs at low

cells in the sanples were counted and t
cereRBtratipRid Metabﬁ]éte edleigs bolween T Hdh—res wb@wa@ea when qqcepfrations reach

9f6 ﬁpd}/lhlg%we (nﬁr\lm&ﬁ'o@ i ré‘pﬁ&a%lon fsa/lniuaﬁgﬁdﬁ@let@nd ei t her
100m Metabolite X or -31 WO 2004/ 073
PCT/ I'B2O04 £00086Es, 1BUMticHe. mrHpred upedhficlcglstnassdg Mdptabolite X) was

n@ﬂgatmﬁ}?ﬁf\e glf&%@tﬂﬂellgc'@@f@ IV§§S) W e {’Hoﬁﬁ’lofogf hiige Qedt&i virus was sent
experlnent he Sanp es were then incubated

%b%@wlygwt bya@tlecwé:mé&rossoaayco“g a priyiie cqniyal, STV whs ysod (Sge U.S. Pat.
Noh@ 28207, &5 WaspBaal ¥ %@I%erSﬂhQQ tﬁ)eQQQ:Ye%ﬁ‘&ﬂ ﬁﬁ%sccﬁ%dexperlments) The

detection assay (see U. S.

XMW DI ﬂfIS@LURE%{@SP exm@wmgl?@t@rdie@ﬂycu nam de 5

(Metabolite X) or 100M GPG %@H@gl vely inhibited

H V replication in the presence of fetal calf serum

wher &dsone erpsoaghtpesificdlisbnmids|(MskahgliteX) whromermatically prepared by the
dﬁt@@fs%@'p@tbﬂie% &N, g Rhd: Gt éeﬁpn (sTDEXBMPIES ), B WEhiBed %lazﬁ;gxamlde was

confirne a conventional reverse transcriptase
thea pipagite i ef’é@i ¥ SFARueHnis piedEd cellampd disi iafotted %ﬂ&@mm§emﬁor analysis by
efe@t}/&rlﬁi‘é‘ro%cfoﬁysﬁf Brﬁtf aﬁa@ys?sct%l}fé 23\50(5 Ry RE-d#AL 5}?&@&@1{‘1) yas 1oaded with pig
control sanples but no rever transcri ptase ac ty
s Biems g éhetprl%ﬁﬂé’@lww Rrprdipboed mmﬁtfRPéﬂ IGHY bum rﬁqum @mes for one

v t
LI U B G S o

difsipedeasaingt iwed pyrifiers Gty in éh ai HRCHot 68 hourheThe dialysed buffer
c&ﬁiﬁh@%svﬂdﬁieﬁl@m Ql\d@ﬁb@ﬁ@bd%gthlg%( lst%ﬁl%q{ltrel%a ahéluoted and frozen, as

m Cr osSco one approac
?Sﬁ]?ﬂée@tl%ﬁgﬁwlﬂxﬁ% virus can be fixed in 2.5%
gl ut el debyge MabeRRvent l(@g@'i Gﬁ@q\ﬁ*‘f’ co&%ﬁtrg oﬁe\gas GE aial?shed in four

are then postfixed in 1% Gs04 _and are

bR g (Fasheperimady AS x WnHOcalds 1b|1@¢n&s>f 8PMIé¢dnmvemg fetal calf

sdr@mP O THEREIZ & thEpéaHlpI%EQﬁekeo @&mf&i Ma" &y 'cé?lftr‘?fﬁgtﬁd ‘fﬁ‘é LSils were then
roximately 60-80 nmthin in order

e a
reﬁ?@‘é‘%@ 1a1t081?1t°|§§1) Wd?‘ﬁ}/ Gpniaiping fefpl edliessnap §deelth¢h@0um Metabolite X or
sections are nmounted to grids stained with 1. 0% uranyl
acetate and were analyzed in a Zeiss CEM 902
m croscope at an accel erati ng, v /ol tage of 80 1kV. The
m croscope is
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equi pped with a spectroneter to inprove imge quality
and a liquid nitrogen cooling trap iss used 20 to

w0 edyoe7keam damage. The grids havi ng secti onsP@F/1B2004/000865
control GPG-NH2 incubated cells and netabolite X

109}%@?@ @g{zc Qjﬂlﬁe@édecoﬁ?f&fﬂn?&ﬁitréd’ﬂecB@M&blaslalﬂples narestlsdingkided in the
he el ectron m cr oscopy .of .untre icles
expgrirhens KB StRRICTEF ek wiybeied ev%’ﬁ\%&g% saﬁ%ﬁ%ré}
n;"C | "{K&ﬁ ahg§ 51%0@1;9 df ﬁﬂﬁlh Ql?di‘ﬁqunpl&h fras alayyssd ﬁﬂm’geadcdﬁWhtmiméu)M detection
stretched the | engt of t nuc
aspape(seecl S Pﬁablion&Z REDY éﬁrs ot &fﬁ%@?ﬁg 1({0 {n%gl‘cﬁed lgH/cmamlde
(hﬁ?;a@'oi;{'é%% 13%1\%1{5@10&#15 Eﬂaecxveaq/ iﬂhlwla@wmwﬂl%atlpamt the [pessence of fetal
Vi gconlca -Shape CtU es t
cabfeserung | verepe| the Pl%ﬂeéf&i? B‘tf‘t%? RHES' gf&}%ap %gfmt“gn These
ref@ds V\{eké é‘c?ﬁﬁf?é’@lfﬁygzﬂécﬁi{'%lﬂﬁnae kdvBise tré)rutﬁ;ptﬂe (R)eactiwpysisshypwhich showed
amre@}@me%@o?gﬁggﬁ\@pﬁle%grgw)épg%s&aFteVéty*? ﬁ‘lF 8]&1{6 ‘9 g%mﬁr%??am%?es b&t no reverse
trQ@crﬂJ@a%@ VRGP 1RaMApRE sehap@ih $00,06 ﬁrwd&'&d \gil}tclmallmdetdr d00uM GPG-

no nor phol
NHheHRNW% Yﬁ@g@)glaé 1% ?%}%n%{ﬁltegt?qjgltg Eéd‘r?{ Fl 18 L 9(992%\'1590 lrbguM GPG-
NEN@osthih st idiseththa@ NRere Mdibitéd) thensagipies lwenpseat to be analysed by electron
experiments, the antiretroviral activity of G NH2,
mEPEeMR, enzynmatically prepared nodified glyci nan de
(Met @S)O&iet p?@ach aH@‘ Sy thetieealdfactqdr Bp&F2 dvimm diaf jledfixed in 2.5%

gl yci ham de d. Th
B SR Y PSP SE ks p L fi 1t e P fsXGER, fe 0s0: and are
Wéﬁ%ﬁbea@ed%m épﬁf(}e&hhé{ hﬁ@lthastbd§6$ra/\ﬂb®eqb®rﬁobnlmde i Fpon sections

o%yxg@géﬁgagdn%ia%mggé %a@) Cal f m%@ng%@}q n ger to ac%oxlnﬂoda&pﬁje width of
t%%dcf&l&pﬁ@n%gts&ﬁbﬁsoﬁ@ mfintést NHids GRGed NHi, 1 Q%]dl anyl acetate and were
enzy rratlcaléy ared nodi fi ed

apaleted o Eigs dmg_regym)es%;ﬁ{l ﬁ%cte%b%m nq{n age Ef %{V The microscope is
e&&%d%?f?@?pe&@ﬂet@?@ﬁﬁ/r&@@ﬁﬁ@ quplit dhki:e{iqlmi) dittbganckooling trap iss used

glycin d Al phaHGA
tq‘h%/dglée |abgrg§ql ?@t(an@ ”Elgr@%dé\éﬁ(mg es&cr% oa%g)fs ;8,015“010\5[‘"5&,31%% InC%lba Cf:d cells and

11%‘?&[5911@3( RAbGakdtaRateslasiaehesvene bitndahsi@si ncl uded in
t he xperiment as control

S. iphibition of HV _ ... .
repl |Télﬁtei166ﬁ°%%°“??ﬁ?ﬂyt ratieAs? %ﬂgﬁ?wﬁﬁ ‘ﬁléf s{ﬁ%%e Chlgpagteristic conical-
sgipet@zxglclé%%aﬁgd %n@%&l@égdl eintmgetsiadd BNAKI Itltal shretdiBL e Length of the
epti de nc

oo SO BSHE S S I M5 ST 113%‘%0 ? D RE] o aPaIL o
MeetBM1ite0x 8MI sikawNHR/ -1 QM Bs hbilgl catcishated emhl hidiires that appear to be
rglgtrl]\s:e?ynltrfcra?ttblu?trl]le RIZ\IE.?XNvlvas amassed in a ball-like configuration either outside the capsid or at
the top (wide-end) of the capsid. Some capsids from the GPG-NH, or Metabolite X treated samples
may be observed to have misshapen structures with little or no morphology resembling a normal

nucleocapsid and the RNA may be either outside the structure or inside the structure at one end.

In still more experiments, the antiretroviral activity of G-NH,, GPG-NH,, enzymatically
prepared modified glycinamide (Metabolite X), and synthetically prepared modified glycinamide
(AlphaHGA) were compared. The example below describes these experiments in greater detail.

EXAMPLE 9

HIV infectivity assays were performed in the presence of fetal calf serum, as described in
the preceding examples (see EXAMPLES 6-8), however, various concentrations of G-NH,, GPG-
NIH,, and enzymatically prepared modified glycinamide (Metabolite X), and 100uM synthetically
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FIGURE 15 shows some of the results of these experiments. As shown, on day 11 of the
experiment, the synthetically produced alpha-hydroxyglycinamide (AlphaHGA) inhibited HIV
replication as effectively as GPG-NH, in fetal calf serum-containing media. Similar results were
also observed at day 7. This data demonstrate that synthetically produced alpha-

hydroxyglycinamide (AlphaHGA) effectively inhibits HIV replication.

In still more experiments, the antiretroviral activity of enzymatically prepared and
synthetically prepared alpha hydroxyglycinamide, in the presence of human or fetal calf serum,
were compared. The following example describes these experiments in greater detail.

EXAMPLE 10

HIV infectivity assays were performed in the presence of human serum or fetal calf serum,
as described in the preceding examples (see EXAMPLES 6-8), however, various concentrations of
G-NHz, enzymatically prepared modified glycinamide (Metabolite X), and 100pM synthetically

produced modified glycinamide (AlphaHGA) were used. (See TABLES 11 and 12). Three
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RLE 13 Fetal

Cal T $efdplicatescone p24

e dJoZBEANCD_TEan ji

- blank n /m

19RpatesNHZ (1)

U 0/ U.0/0 U.0U/7 U.

Uso 0.09 100 MG

NHZ (2) 0. 07T

0.069 0.070 0.028 0.08 100 M G NH2 (3) 0.077 0.071

0.074 0.032 0. 09 , , . ,
The results of these experiments are provided in TABLES 13 and 14 and in FIGURES

16A and 16B. The data show that on day 12, the enzymatically prepared modified glycinamide
(Metabolite X), and the synthetically produced alpha-hydroxyglycinamide (AlphaHGA) inhibited
HIV replication as effectively as G-NH, in fetal calf serum-containing media; however, only the
enzymatically prepared modified glycinamide (Metabolite X), and synthetically produced alpha-
hydroxyglycinamide (AlphaHGA) were able to inhibit HIV replication in human serum. That is, G-
NH, was unable to inhibit HIV replication in human serum but both enzymatically prepared
modified glycinamide (Metabolite X), and synthetically produced alpha hydroxyglycinamide
(AlphaHGA) were effective inhibitors of HIV replication in human serum. Similar results were
observed at day 7. This data provides strong evidence that both enzymatically prepared modified
glycinamide (Metabolite X), and synthetically produced alpha hydroxyglycinamide (AlphaHGA)

are potent inhibitors of HIV replication in infected humans.
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AL =

conc p24
OD1 | OD2 | meanOD | mean OD - blank | (ng/ml)
100uM G-NH2 (1/500) (1) 1.194 | 1.196 1.195 1.111 780.21
100pM G-NHZ (1/500) (2) 1.184 | 1.221 1.203 1.119 785.24
100uM G-IMH2 (1/500) (3) 1.315 | 1.362 1.339 1.255 876.34
S0nM G-NH2 (1/500) (1) 1.079 | 1.114 1.097 1.013 714.23
SOpM G-NH2 (1/500) (2) 0.996 | 1.015 1.006 0.922 653.27
S0uM G-NH2 (1/500) (3) 1.176 | 1.194 1.185 1.101 773.51
100uM Met-X (1/100) (1) 0.117 | 0.114 0.116 0.032 11.41
100pM Met-X (1/100) (2) 0.269 | 0.281 0.275 0.191 32.78
100uM Met-X (1/100) (3) 0.377 | 0.378 0.378 0.294 46.52
50uM Met-X (1/500) (1) 0.698 | 0.728 0.713 0.629 457.33
S0uM Met-X (1/500) (2) 0.676 | 0.662 0.669 0.585 427.85
S0uM Met-X (1/500) (3) 0.418 | 0.422 0.420 0.336 261.05
S0uM AlphaHGA (1) 1.546 | 1.546 1.546 1.462 2.03
S0uM AlphaHGA (2) 1.183 | 1.219 1.201 1.117 1.57
S0uM AlphaHGA (3) 0.665 | 0.679 0.672 0.588 0.86
0uM (1/1000) (1) 0.887 | 0.857 0.872 0.788 1127.68
0uM (1/1000) (2) 0.827 ] 0.791 0.809 0.725 1043.27
0pM (1/1000) (3) 0.472 1 0.472 0.472 0.388 591.77
Control (1) 0.095 | 0.089 0.092 0.008 0.08
Control (2) 0.091 | 0.089 0.090 0.006 0.08
Control (3) 0.081 | 0.089 0.085 0.001 0.07
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The results of these experiments are shown in FIGURE 17 and TABLE 16. FIGURE 17
shows a plot of the RT activity detected at day 7. Similar results were obtained when the RT
activity was analysed at day 11. The data show that synthetically prepared AlphaHGA is stable to
incubation at 37°C for at least three days. Very little difference in the antiretroviral activity of
freshly diluted AlphaHGA and the incubated compound was observed. Further, these data show
that appreciable inhibition of HIV replication occurs with synthetic AlphaHGA (whether heat-

treated or not) at concentrations above 8uM, better antiretroviral activity was observed at
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32 uM 0.243 0.217 42 11 32 43

32 pM 0.296 0.27 54

16 1M 0.171 0.145 1318

16 pM 0.219 0.193 1840 282 16 1641

16 uM 0.212 0.186 1764

8 uM 0.549 0.523 5427

8 uM 0.322 0.296 2960 1654 8 3558

8 uM 0.26 0.234 2286

4 uM 0.33 0.304 3047

4 uM 0.444 0.418 4286 909 4 4050

4 uM 0.493 0.467 4818

2 oM 0.64 0.614 6416

2 pM 0.317 0.291 2905 1847 2 4329

2uM | 0.387 0.361 3666

1 uM 0.512 0.486 5025

1 pM 0.473 0.447 4601 713 1 4420

1 uM 0.384 0.358 3634

0.5 pM 0.891 0.865 9145

0.5 uM 0.496 0.47 4851 2147 0.5 6978

0.5 uM 0.688 0.662 6938

The section that follows describes the preparation of pharmaceuticals that contain modified
glycinamide and the use of these compositions to treat, prevent, and/or inhibit replication of HIV.

Compounds that inhibit HIV

As discussed above, in addition to G-NH, and modified G-NH,, certain derivatives and
metabolites of G-NH, inhibit HIV replication and these compounds can be formulated into a
medicament or pharmaceutical, which can be used to inhibit HIV replication and treat and/or
prevent HIV infection. Some pharmaceuticals or medicaments consist of, consist essentially of, or

comprise a compound of formula A:
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repl ' Cat koﬁ aped SE{:C{I 1%568%&%; sl BYE ncBe E‘lo\dp' &)BS&H O8F hydrogen;

Some® phar trateut | ment's con
olntmmsll}stsulssmmdt na}édyll yolxbrbl;lallar sub@mnfqul gkengl; c@mpoﬂh’d seifstituted  alkynyl;

olft 208 yA)sulg’aNte SCVQaﬁ&Ip i7o 1&3 &%&E@zggéjo%%6§ptiﬁ§lly-r substituted
cﬁﬁt&ﬂ@’mﬁ@’lﬂ optigmhally abm@pctdab¢teros>alyﬂalkyéxrmdlenaﬂafstt@ﬁﬁtufed aryl; optionally
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from consi's pti onal
derima B test amtl edetdaloktpk .of @b@ln@tmalbl §u013 uabsthwse o ol dnyeb ; descrlbed herein,

b
phsteIRausidl dunétF(Nﬂ-D-Eg@Ld)-XD glyat,), toineloxQlycinamide, o-ethoxyglycinamide,
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‘P@FBWI(Y?VP% | ; optionally substituted aryl;
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substjtuted alk carbg?ﬂ\g optional |y substituted
wat Rk AR Seriah s dpstipghaiave adpdentificd BY myat MRECEAngy)| and nuclear

magnetic resonance (NMR) spectrometry. These compounds and derivatives or related compounds
can be synthesized from available starting materials, as described below.

The term “pharmaceutically acceptable salt” refers to a formulation of a compound that
does not cause significant irritation to an organism to which it is administered and does not abrogate
the biological activity and properties of the compound. Pharmaceutical salts can be obtained by
reacting a compound of the invention with inorganic acids such as hydrochloric acid, hydrobromic
acid, sulfuric acid, nitric acid, phosphoric acid, methanesulfonic acid, ethanesulfonic acid, p-
toluenesulfonic acid, salicylic acid and the like. Pharmaceutical salts can also be obtained by
reacting a compound of the invention with a base to form a salt such as an ammonium salt, an alkali
metal salt, such as a sodium or a potassium salt, an alkaline earth metal salt, such as a calcium or a
magnesium salt, a salt of organic bases such as dicyclohexylamine, N-methyl-D-glucamine,
tristhydroxymethyl)methylamine, and salts with amino acids such as arginine, lysine, and the like.

The term “ester” refers to a chemical moiety with formula -(R),-COOR’, where R and R’
are independently selected from the group consisting of alkyl, cycloalkyl, aryl, heteroaryl (bonded

through a ring carbon) and heteroalicyclic (bonded through a ring carbon), and where n is 0 or 1.
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Teympolu fer Btagsgeds hl@@\ﬁ{l?%q.] O{&E ? ng}sg%m Cw%eéefagngeSBa@%t not. The

plla}ﬁ%? QGh! ALd Hav@%ﬁlrovéaygd)mbﬁyom Sabilgiinl phamhdeutivat cequsltlons over the
pagrlpr:ia]:ﬁvgg 34%‘1 @%qngakggylglg&t:[}gm{%g%)rg é)lf| gg%?d? ne\la‘c\’zééllﬂé g@ COQlSJ)lgﬂ of the present
i tioﬁ)qf}h@a AGladiAREed Bearl dslee (thPhﬁ’bﬁmgéub itiitate arbmsenitged moross a cell

113?311)3;;1? ﬁrd%re\t,\,,%%f go b}ég@r 1? gdce ﬁﬂ,‘f g t r{{%q;é)b %Hp fwh cHethen is metabolically
h?dmg%d%mtl%aéatrboxﬁﬁb ik @el activiedngity, sadetinsiduthh cé}swhels wdictrpplubility is

benedipia g}x %ﬁ%‘g;u gagﬂ.&legf ag{] %Jgﬁglé%g)glaéﬁ?xi%ﬁp?g @olg/ ﬁ{ntoac]gd) bonded to an
%@%@ﬁk%&%&ﬁ@ p&pHadisastBbeie koRessy thant e, moiety. Conventional procedures

ferntdie §dpqt§nvg|nlti %S%Qaa?ep g%;ugflgblé @gqu]‘llra%)s( e%&é%f %re elsé{‘lbg(ﬁn € example, in
ﬁe@zgntof]ﬁrow £ (ed ﬁhﬁuﬁdgﬁdiﬂ ‘testief T985§3f er s to a Chem CaI

noi'e formula -(R),
" hdepiadent i%¥01§§}°e6?féré W b amae g%r%’a S Eharett R Igist Gic°ring having
c@%gﬁ%ejted ﬁXQEtﬂﬁl kMdm a®f MdludeRBSER Eﬁmcyblldabﬁ mﬂg dphehﬁy@ﬂ@htemcydlc aryl
rirng carbon nd heteroallcyc iC % qu i
grung (car Bot ne) aﬁ]ée AR fnsludes @oggeytic o se gn ye Aits (i.e., rings which
SﬁQQ%é_]gcyeﬁg }Qa;)’rs Bga(rlgo%% 9&6 X héftbrma‘ﬂhﬂ@:ycllcs réfers et @alound which
et Lormul & O R i g E]%HJ F%'l ¢ backbone of
opfeing ow %n%orRCOVakéﬂX ﬂ?ﬁé %%Wf RS é?f‘f TS OTHES
3 AP A€ ANShbh BGnRSf TAE keyth the Yacskig@idyd caﬂﬁfcydh,c from heterocyclic rings in
het er oaryl (bonded thro%?h a rlqg %} 3 ﬁji carbon. The term
Waghe s afmgctgﬂelfhoee COnSHRRedt [FaTh BRI Y CAFBEH) oL i
WReFBrothati®’ 1Lfefto dn arAlﬁatfbl'Qr(ﬁl@ which coftaian atdensiome hetbltdc;&hc ang.
pepti de no] ecul e

tt
pres et USEHh DEEIR; tBehtaerne %ilfyz Hf,%efsaf) Fﬁnﬁa)%guc&ygrg?ar on ggo! ou&o The alkyl moiety

rﬁw B€a QM%@K)élkyBT 6@y, B3l m&dndlehat addes (mt tdrgain any alkene or alkyne
npounds of the preseq@ i nvent i

@16% dhs 1kyg moTeﬁ)émﬁ)f g}&oe 3L egnsaw@?egﬁg%([] ol er& r\%ll}l&;m ans %at it contains

é{gt@agth(;n@ aB&hd Qr\ézﬂk}tnelnﬁné’tﬂ d.|Ah S‘alk&i&bmﬁbordfdm)s)ea grbulskanlsﬂstmg of at least

in the art and can readi inreferg

0UFES ST s B R LTSN G Ege RO e fo @

%Wﬂﬁstﬁhgmf BEisisbtwodatbofrttoms dﬁﬂm 18k oy ca?ibcﬁ’ﬂmﬁ;on Idéple bond. The alkyl
ork, Ny, 1999. 10 A Sdru% refers to, an aqggtd&hat

R B e T A R S e P

are often useful because, in sonme situations, they

may be easier to adm nister than the parent drug.

They may, for instance, be biogyail able by oral

adm ni stration whereas the parent is not. The prodrug

may al so have inproved solubility or stability in

phar maceuti cal conpositions over the parent drug. An

exanple mnthout I|n1tat|on of a prodrug would be a

o Y " e
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15 invention which is adm nistered as an ester (the

"prodrug") to facilitate transmttal across a cel
woresoBziTes where water solubility is detri ment abCT/iB2004/000865

nmobility but which then is netabolically hydrolyzed

to the, \A%Wﬁﬂx;ﬁha% i1de 20 bﬁb@ﬁtbme(vﬁmnevbw appee® herei, d @umerical

t he ceI ere wat er SO|UbI|I%¥ benefac%ébca 1 atoms” means
rarige uches “leiRAPTETDP cahIREeF iyt ﬁﬂ}ra’%e 48short septt 4o

thak ﬁl%la}i%%ﬁﬁ?ﬁlb HionBensadaiin aldm, 2citorgitay 3whboe a‘tOhE etc., up to and

mql}mm‘geime ¢a|@qsq)a {;?oég?sggllgyéégﬁg@g gfygesn\é ﬁe Pqﬁté)lﬂeésl%c;t %e\%sg Pl]lrérg)cgﬁ%nce of the term

%gle Rak %tdg%ﬂn Qtflcaﬁf&héealb ld%l@ﬁ‘l@@y lIge iyl g\t@ipl mrglmrbe a medium size alkyl

SCrl for exa

I'n Prodru
haBng dgaép@arbgp slaps. eiI e ilggl Oupﬂ‘i’@ dtaéﬁoﬁq al?)\grerla %ﬁyl hgislg% 1'T]o 5 carbon
atdrs. @fheBlIQAIBLduE of E}@L!:Bm}‘%lln@h ohi@s irdkntlog asdy h@rtbmgmah@ as C1-6 alkyl” or

aving a- con ugate el ectr em.and e
sithidar desigmasionsy cBY &VaY IeXf(”ép g o0l @rfy%fljytl Al A& ltel{égch%ge e one to six

caﬁ{oxlatong WPHe §1k§/1feohgln; i. ep)ﬂﬁd AltyN ENain 1§ Bectedrfron the kwde gonm"s]ltmg I{f methyl,
nonocyc l1c or used -rln i
T I8 LIRS b (A e
and% {291 (GAlRO0G¥ Rl Srandted)er sI totla conpound whi ch
ontal NS one Oor nNbre cova n .
St r u€eauplisd, SreupgmPh 8¢ S tﬁ‘%tutgg SR siugsrtlﬁ?t cg Wl'lfglg subs&%lted thefsubstltuent

bac

glghﬁf% 1E (39 Meor &Hote %&[ﬂ@s@ hdat @Ay aﬁﬂhﬁde{aﬁ‘rdmttyrsgbcted from cycloalkyl, aryl,
ui shes car

ocycllc from het er ocy 1
hq*/mp@r[yjl { Tél‘Oﬁ]ilCﬂghO@ Fxdgn o8 ht Tﬂ;@/ élileuiag gllkglﬁl‘[éé) nagﬁthlld’] cyano, halo,
%ﬁ&n&h hcatbbdyer etdarthafom Naﬁtbﬁﬂyl Ththideabamyl, N-thlocarbamyl C-amido,
Nomde AR NOHGHELDY oLy BITTE. r CRg oot AL (Gag, ooyamto
%ﬁﬁ&c&:ﬁyatot higot s@lﬁimtrllﬁldﬁﬁékhandsﬁﬂff(ﬁx&]s aiid)aralﬁo ahal\m:h@ ingno- and di-substituted
amg@tr gglga;e%gégr Ou%ct@g g%bv?l‘-fl K tl&quoﬁegﬁ]%w% ctypgrt 1nclu(%]eo but are in no

ngrlhﬁ‘ikéa @n&eﬁtﬂyk ee'ﬂ@ll Oﬁroﬂl kl}éé}ﬁopyﬂmtbtﬁlj e;sbuts'IIIh eertgdrkyplityl, pentyl, hexyl,
may al So be an atu

e
ethlaindh pmglp}é PrgEyL pyc‘é%cepg n%yc ty]d eXE o¥eaj%l Pfﬁéﬁr:ebecyl and the like.

WRhKKRE rg%s%%u\ént rl'o\rlies@ibk& AE heiAP i“Eitiona1Bf ebsittted athglr mh)ptltutent may be
consi sting of | east two carbon atons and at | east

Sdﬁ@ﬁ@@ﬁbéﬁmé8?@%ﬁmﬂﬁﬂﬁﬁgu%ﬁhd and an "al kyne" noiety

ref er’[shetsgbs%tﬁgt et ’Oﬂﬁbeﬁiﬂﬁsﬂnﬂt*eﬁgarﬁf widtiout eaﬁlmbtw\/ciest@atbmnretew to a
atons and | east one carbon- arbo

gt 551 o R NBTEOSSF N B B 7 OB o o ded through

2,005 308 Qﬁ&iheté{)élﬁ% Pt(bsraad froush a Giycdaiton). - 40 VO
54/ 073703 PCT/ | B2

004/ 000865 . The al
Cave An {oonbrdh B R be RO D Pk B el persin.

a nungrdCabolyanfp wﬁbtoaﬁ-CHO)UR g?&lps kvBEe RSis hodefiaghherein.
integer in the given ra

. gf , "1 to 20 carbon
atonBAnﬁﬁﬁﬂsg“Wﬁﬁﬁa?ﬁél TPy %B may consist of 1

car bog «@hQhheRare N @b@ﬁ%ferﬁto@&%b&(ﬁ@; @ivRp watre X, is palogen.
to and including 20 carbon atons, although the

preseﬁtcﬁﬁﬁ|§%Mﬂr@ﬁ“é9%6: §98s the occurrence of the
t er m Bn “igdcktlato” \SRRP LefEtO td HHVED @alp range i s

deS|gnated The a 6%3 % gﬁ. also be a nedi um si ze
al kyl A “Fgsyagtol 2roup B R oS & GRs. The al kyl group

coul dAﬁhE&mbfyﬁa?tb OB @lcleyth  NOS groudl to 5 car bon

atoms. The al ky oy 5 compoynds of. the .

i nventi SHiRayE B r%%?i tgﬁ%'é{}ﬁ’g?(’”&, ngﬂg Fﬁ(é;efmedghrel e

si i | arsQ@sdngmalo’ oiep rdits waysED)ARapple vt Iyas de@nedeherein.
aIkyI Jndjcates that there e to SiX, pCar

at ons i - (SRR TS 19 2 ﬁ(fogﬁgl E'i"k‘w d?f?n@d herein.
sel ected fromthe group consisting of nethyl 10

ethyl, propyl, iso-propyl, n-butyl, iso- butyl
sec-butyl, t-butyl, pentyl (st{alght chain or
branched), and hexyl (straight chain or branched).

The al kyl group may be substituted or unsubstituted.
When substituted, the substituent group(s) is(are)

one or nore group(s) |nd|V|duaIIy and |ndependently

o o

o, o
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15 carbonyl, thiocarbonyl, O carbanyl, N carbanyl,

Ot hi ocarbanyl, N-thiocarbonyl, C amdo, N amdo,
w®E2@uhfosanm do, N sul fonam do, C-carboxy, O car@DKB2004/000865

i socyanat o, thiocyanato, isothiocyanato, nitro,

si | W sihdibi@hmeRtibendsdr dromylefersaind HaGS(re)):NRrcgroeti Yigh X and R as
mono- and di -substituted am no groups, and the
defipedteicited derivatives thereof. Typical alkyl grou

inc |Ahd@ cedbHmyRT goupl’teﬁaﬁ to MEQC(HD)iNRe grotpyithBi2h 9¢flneégﬁy1|n

ro |so r t ——
Be ntp p p% i é?%gﬁ?/ A Rb%? Q%Eé%iy lgroﬁ.lg V%ll[het[ ?( s Reh¥d herei
cycl Qpr@m(écmbgmﬂt alub yfers ©MCDOFENNR, grooy (wlxtb Be@wlpﬁneé herein.

the like. \Wereyer a t r )
o b S GEETeamATYL) Clupelit Drad N AR Al s tned hercin
-k?ﬁ éugfahh&outg@dp véférhtoone () Niheraipovith Roastsisfinadiherets
e substituent " a
M I e Gl R R S S
f r omriherg rpareleasi stany of aliylkygbyp vhot @l gythe hygrggen atoms are

het eroaryl (bonded through 25 a ring carbon) and
Tehlé?eé@éié‘lalio%%t‘?“&s (bonded through a ring carbon).

"o C&rtﬁ@}sﬁéseng Eentgxt feftans atyd” & iRO(deOtOmegfr @ggbocwaﬂgf gompatic ring or
Is as defined

rmgy.s obqogapg\er el rl%ry]R 1?011%es ﬁxa?c??&ry%es&girgy@heﬁ &h %f 1Rast Bvdaryl rings,

S as ereln.
or a@%!&t)bhe 19T Ddpt st @tesC;k-oydoallQf st@)e@HBast gnemjppmwpl bond Some examples

ol TR Re Bt 195k FRBuhEn? ST anbiacer
tebr@lidy],” SbrefyQURdenAl) dndsimdanghatdie gro U]gryﬂ efdftes fq agpmapgopreferably
b%;grgq% gpmso%{]pla%c %E‘aaotél? 8{11%{3 %Hg fon%fn rcg‘rbgrp?\%% %oﬁfoﬁﬂﬁl carrying one
or sHétd bub¥ihtuengs @Lblateﬂ &fo&f Betctr@cya]yl $(ete®p1:yR Teptop UppS row, tanmpq, &¥ano, nitro,
al(fc%@{:n?jeog N%er glr(galﬁoxyw N a}-_lgyg iy qP’I rrﬁ)egallﬂgr @i‘lépal{lﬁt)ﬁkﬁ EPG dikylamino,
all&l‘srqellf’énfyp @ﬂ(msﬁilﬂnylgﬁlE})d@libﬁ?fl,es‘Lﬂ;famoylaorRﬁ@u@@Nhyl gFhsapy] group may be
%ergzggﬁgg&)%}ggr ﬂemtpro?lﬂ%s ég?rﬁsg:ﬁtg g \8 %Qx@r ¢ Cfryl g‘roups E)nclude but
A LHG Bl B, ¥B&S(, Zﬁﬁafdidl?cnyg r@hmophvbltym XhpiekyBheasl, 4-hydroxypheny1 3.
g&%ﬂed ,Rer-gé?naﬁén % t h'S ﬁet gln%eélf/l ggj{; ul%th}/lgﬁe%glfs t?—l‘r@thoxyphenyl 4-
mel%ﬁo%%}ﬁﬁﬂllnyh-mmfoﬁhmmo@@é@ylt G -@alREryD) MI—@yatgqpbmyl viimgthylphenyl,
nlla?@l%zsflg el{ylglgggnagﬁ%gglsyhyﬂﬁxwﬁ%%ﬁ hl octarl]ﬁ‘iﬂmm thiylgﬂ&gp alkoxyphenyl, 4-
e lﬁihﬁ-ﬂf—ylﬂ[énylMtﬂ?hﬁﬁcaﬁ-baz@bnyl,g d-pupzalgblensl, tdetriazplylphenyl, and 4-(2-

=S) NH , Wwth R as defined herein. A
Ox@yéioﬁfhéc}*yl refers to a -C(=0)-NR2 group with R
as dehimnegtefRar @nttxt, At bk Atenmiyl'gisonpndeéfie nsat o heterocyclic aromatic

e et pabuolh Ao nGE P Sl e RBlask 4 one or more
HeReoakonilrselgead fd iR gedu corflisirgplitenged Swﬁlrmb@wuaammygen
Imr:j\a:‘] hl§1 fgé’?‘%gﬁg ;ybﬁ]%g}r%?% ¢ ?tg)étt ﬁle ncennar}}é eF(?a};ff” caltgt%ﬂgseﬁlsédormg systems

ring or
W@@u@&m bﬂwrylefnman@myéast iR dkietey] fing auleast tvg:p by oayiyings, at least

S5t B S3AL % PR o9 R s o
chertiedkylbppdharSomstexadphisl bafl. "aryl " rings incl ude
opti o aelh r‘%’ﬁy Qtsexg)}af{yﬁt Curﬁgrlgt%&k 'to reaIQJQttQaauﬁH&ﬁc Cs.s cyclic groups further

phena en
containing one oxygen or sulfur atom or up to four nitrogen atoms, or a combination of one oxygen

or sulfur atom with up to two nitrogen atoms, and their substituted as well as benzo- and pyrido-

fused derivatives, preferably connected via one of the ring-forming carbon atoms. Heteroaryl

-42-
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15 tetralinyl, fluorenyl, indenyl, and indanyl. The
term"aryl"” relates to aromatic, preferably benzenoid
w@e@yps37oxonnect ed via one of the ring-fornm ngPCHIBRO04/000865

atons, and optionally carrying one or nore

orSupl Shayt 446t dhe Sl 1Bt @dbsfituents, rseteetmbcﬁpml lydlq, Hyétoew oRiyg,, cyano, nitro,
hal o, hydroxy

all@langdom kaé @lkaog]y,gﬁkwﬁmn%l Sﬂ}hcfr all éé )?l ﬁ{%q&%l aé:yﬁ—aikylamlno

BMEuteaA, katkylsu@hyf alldyle)ifaiyl, B@lfam@l k)yltlsﬂlllldr@myhyl In some embodiments,
alkylsulfln I IIc sulfo

hefe‘rqaryllg&umﬁé]@jﬁ?ﬁ SIX- ng%%%argomaﬁcque}[%w& s%stems carrglgg 0,1,0r2
su@itmie'ﬁ@ WaRitananeé Qll’e s@heﬁis&br ﬂd&t dnt Hore onRepiles edtdtd Hem the list above.

Rqepge%mﬁgqg%ﬁggm r%gﬁ %e%%g |gIrQL§)s ﬁ‘iﬁ ddﬁhﬁlut a|1ea{1§t 1‘{11%@(1' ’Honllﬁs%tltuted and
mend Y @xupunemsd derfratined ro(ﬁﬁy@h,engﬂzofuan dndpheysh dergothiophene, pyrrole,

4- am nophenyl, 3-neth |
p)ngﬁﬂét HB&X)?) h)éﬁz%ole ?‘fé?ﬁg %%Xaﬁ(ﬁf JoQﬁgféy thiazole, benzothiazole,

1s6thiaédl$ | hh‘ﬁﬂ&mét fm@mﬁmj&l rSrazylan ophmisy | tetragoley aniophiapy isoquinoline,
|nethl

p}ﬁsﬁa?%@(% ‘ﬂllfglilep ﬂ?m nla.tq,}%{%z nﬁb%glﬁlg ?ﬁyiﬁ Hltelfyrled as well as furazan, 1,2,3-
optldleexy.phhenythiadidzold lm.',)4¥ ﬂi‘i’adlalzdﬂe 41:-ry1kcplhebwllzqtr1azole pteridine, phenoxazole,

O@dgapéléggn%pgﬁléﬂél (53 ﬂ%mé c nélBHr azlgt&)}%ﬂrlzg : gé{lkaz](_)hne and quinoxaline. In
anYé alﬂd'bﬁﬂﬁ’dnts 8 sﬁﬁaﬁmmseae hztlo ,Gytitoex teyanoh@-Gigrikyl, Cie-alkyl, hydroxy-Ci.

heteroa(y is intended to nmean a heterocyclic
ARG aing- gﬁ%ﬁ where one or nore carbon atons in an

ar omad e présB@ doates, theedamr %ﬂﬂy]dcaedi “Gi.¢ kb here drtenfgd ¢o mean a linear or

%ﬁ%&ég%ﬁ%&é W&ra?a%o%%&glg va]? 1&1311@91 %Qt 0%91%% ﬁ%:g Qne to six carbon atoms,

st & R0 leghyl, lnfbrbﬂyﬂ: 1$D>pﬂ>$ﬁn1h-bm@1ntselx¢tyl $ehé>utyb teri-butyl, pentyl, isopentyl,
het er oar yl Ses fused wher ei n at

n?@ﬁyyl@ﬁgmﬁV&%nnﬁ ﬁﬁ&még gn%%gﬁéﬁ heteroaryl ring,

at | eas tteﬂnV\ﬂleféﬁic?dlﬂaﬁy lntdhdd?ﬂgt@ meah threas four-ofige-, six-, seven-, and eight-

nl;]ﬁ?xgqeer gz;q}glqlm‘éﬂﬂg{:aé d a{ﬂls tP ﬁ r&gﬁatha | eg%%(tg oXtJomE LS Qeituflsaid ring. A

HeBrBy Y IChaalobGatally ictigais Tk eor ahork easituraiaé b@h@m;ltyaﬂed in such a way,

hg]?vgyg?&t %Qteang‘glg?&lt@yhg Ffb%ﬁroog:%ﬂﬁg Id?)?flr'l 1?(% %FISB g(gld éltst%{ogi%ms are }ngependently

s&@&e@%dﬁﬁ%ﬂyg@ﬁ sﬁlﬁhrféﬂdnﬂio@éﬂ or up to four nitrogen
atons, or onbi nat i on of one o

r

W th @,bet@r@cyto\l,%nﬁy fL‘I‘%l@l‘éﬁnté]flé)ﬁ% or 1 W%%@H(g}y?m taxag;ir‘lﬁjqn&/fttélasmonalltles s0

ad%0 \ﬁf‘Mé 1R S1eRBNSP incRBE oRYybiERs afidih@dsydiemmb vahi asesctams, lactones, cyclic
pr ef erabl%-connected Vi a one?f%ﬁj e ring-formng

1@&65@%@% AEUdePGRFpmates; 4 04/ 073703

PCT/ |Iﬁ%&@c‘§/cg/@ 86D mag roﬁtl;tﬂﬁllynahéo Ga I‘fﬁsy:d (151 aryd rrmrgn reich that the definition

1;;}‘2??:’5%%%?0: gtrucﬁg%sﬁ%e gg&;& d hﬁrx gfﬁ% s shalé one bond with an

(%@1016&'11§|sk%htute@]be§zeﬁél ﬂﬁ@&}(ﬂhﬁl@sydf beﬁb—fﬁseﬂﬂ‘ﬂeﬁf@ﬂ&dlﬁ)@rqups include, but are

al kyl am no Isu fe sulfin
nef klg,rpgqﬂ ft%n%:nzugléqu{é H%{l?quilr}olgﬁ? O?Hgt mﬁ(hy’lelnﬁdlgxa/ﬁ%mene ring
@b ment s, heteroaryl groups may be five- and

&xnmmmedan)tlch ro dl SysS
T TSR Gt b BEHOSI T T e BE TP R e (ot opyran, 41

e Qét@ﬁydrwm @Qﬁnﬁﬁ@tﬂ’tﬁdlomﬁeh eciieand rigindiotie 1,#-gioxane, piperazine,
above. nt a xXampl e er.oar
} %]erqﬁla@ne k}u‘{ ]?hél &,ﬁ Of(?tﬁlla e &et{agy(ﬁ%ﬁs g:flm %&9 %Pne , maleimide,

BRImi &Y, Hiiblﬁﬂb&lcidt uhiehrisierit viatd, V@&opfpelﬁziﬁan hydantoin, dihydrouracil,
benzofuran th|o nzoth|

ene rrol .
BFPR e ol TG oY E e e g Bt dghgroforan, pymoline
Berntitnexazoligone] Byratialots, fyenaaichpazalidine, insdtzbliraz ahidazolidine, 1,3-
I m dazol e, benzi m dazol e, pyrazole, indazole,
tetrazol e, quionoline, isoquingline, 10 pyridazine,
pyrimdine, purine and pyrazine, which are al
preferred, as well as furazan, 1,2,3- oxadiazol e,
1, 2, 3-t hi adi azol e, 1,2,4-thiadiazo|e, triazole,
benzotrlazole pteridi ne, phenoxazol e, oxadlazole
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6-al kyl, amno-C 1 _6- aIkyI . 15 In the present

context, the term' aIkyI and "Cl-6-al kyl" are
WO niogitBsaB t 0 mean a |linear or branched sat ur ap@HIB2004/000865

hydrocarbon chain wherein the |ongest chain has from .
d1&{a>& t 0,3diokola¢, bArB- caﬂmm 1,3sdithivlans, net<pzoline, etigpgpzolidine, oxazoline,
ox@ @%gﬂ{;%ohﬁl&g azb]llrge gnaz%i ﬁmel asnﬁtei? éeééﬁ%hi/ A al%g&lﬁé 0 tPe heterocycle
mﬁnbeadt kel positien 61f dﬁ&%ré%rﬁ) pt viomairbgn derbef ihe lh@té@CY‘ﬂH‘l er, tf@rhqnzo-fused

eterocyclx} b% tntend}%}to mean three-, four-,

depivtayes, Vi a,eatbo oy R bzl TE e~ 20 enber ed ri ngs

wher ehadtegar b&&r@&ﬂpﬁ&t@@@j@l’heruﬂdﬁl‘smod po heteropyslyd groups connected, as

het er oat ons stitut n ]
e
alﬁjfltg:ptﬁfpﬁﬂlay Be §ibt§3thutad way),subsitmnmé \Vige terinfy ﬁteteazvydyk)@mqllgl is intended to
m el e Sy ot ari a
mpiﬁldglp%hé &) HFPP ﬁgb ggl]f gcat? 268 glfOl‘n8eleoﬂ)§(S het-tli-n)%g{}ﬁ g@ 6‘—% %?ﬂ}agteche terminal

p&wka@&BMkmmmaherocyclyI nay further contaln one or
nor e

as t 81 ﬁ)ﬁlpées%/rﬁ é;01&8>ftih J“r}ﬁg?%r%lg 2 ﬁC kgr'(l}g’c ¥s 18@9&6'(1%6 Gan Sachnegr'sm branched

OXO0-systens a nd
hdtbRrtHY Pr@ishasing Hroas tWatt eig, catbar ivmssind ©peipining one or more double

bPl}dﬁggoqlﬁ{@%a,%{?i Cc}:thlz g-aﬂgeréyg }PXO[letl&dg ﬁ]lryf)y 2 tsa§§l’b ev?r?/@ ctnl)}?l butenyl,

p&rﬁen@[ Yllsxehylnm:)tenﬁlmh otthtaiﬂ Sotne egtfilasiof E@ﬁalketrwbgrg@[@gmth more than one
bg% ¢! Idéﬁ(iltld{_g L{)%%? E{aﬁ{eﬁ}ﬁ r }?eQacﬁé'ﬁS'h h%}H?Cﬁglyh Gf’lteﬁﬁtﬁgﬁfﬁ Lxd octatrienyl

y“Substituted
ghRPZ eneelr dsﬂa@anc]ﬁ%da‘hmﬂseﬁ' tigbe. Ehengq;;tfou oéthe hlgsta@r@j@y (ﬁhy idouble bond) may

roups i.ncl ut, a 30 not limted to,

% lgﬂ?f’ﬂ% (?nélt}he el atlrahydr oqui nol i ne, and

met hyth elfee;ﬁiesamy@arexeme terin¢C,.sotlyud mg@ndegotﬁgnmmeég or branched
h@rgrpngﬁ%}ﬁgrrgf ?ogéﬂv%ﬁonrﬁ l_}vl_v’lc()j o elgnl{tcal%[)rf ﬁg éhd g&ﬁtﬁ‘ﬂné One or more triple

ropyran,
Hehd@e rSothe N&ample8-of | ©gtaikynidl, ﬁe@somalnée e‘Cnym;Ll,d p@pylryl butynyl, pentynyl,

}@xwyglxl%‘%pﬁnaéﬁl ? gmyg:%r)oglps 2 wéfrllo%aérl%ﬂc%gf ’t%rg_lls“’ofofﬁ@geh I"['h@ position of

2- oxazi ne
unsdmhtﬂjnrmﬂenpla Borsim awi b ui ghy, pokitiorbilong the cabéndghain. More than one bond

Dga[i}l O?}?lgatbﬂlr%g Fuch ﬂ%h Py ﬁfé%yf’qg aaél-}ﬁi% or QXe%?% Olss known to the person
sﬁﬁ%@hMﬂéﬂtl 3,5-triazine, tetrahydrothlophene

O ShaanP DR el o o RN 1 EacBYE Bk AR our., fives,

azol i
dixy) 6kaZ0!| bl &ght-lﬁelﬁ}eled413ng‘d‘®oﬁ@ﬂﬂﬁ@i’85@8atoms only. A C3 g-cycloall'yl may

0_%%4 5 %%‘%%{1 (8)9608§€pr%\%{15%)ﬁ%]te% bonds s1tuate% Isu%ﬂ% way, however, that an aromatic

ang i*Soxaz0
Ttgax@ﬁ@yﬁamaﬁsnama§ol!ne oxazolldlne oxazol i di none,

: (l’)ll ? ﬁ%?@ln#gt%&magéﬁazo prd greecb e%g c¥(1'l](gdl\’5 ’2::3{]6; hag?%lbocyc?es cgclopropane

el BitaR! Od?cﬁben‘t’dna &y@lalfdﬁ&ﬁe atpiopeftaditie, hetehoeyc| eyclohexene, 1,3-
or, for, ben derivatives, .via carbon of the

0O- a
BElbAGERP é"lo Xal‘hf‘é’e EFARPRRS CET YN 1 ) C1- 6- al kyl
S Unﬂﬁrt&h@ OthrAfC, hatier Gcm&lnydd tg Ii“r&hhpSn sghgregt eohpecdes!, as a substituent,

subs ents, via.a erein.

e theelioegi Rl it my 73 BpdR A e S By swosiuted or
@fsﬂjgtﬂﬁlteﬂa)’ﬂmﬂlp&u h&tudt beeg], gubstitugaddshiyl, U2-glebnyldthel, Belhmylpropyl and
%&E tF ocyclyl)Cl-6-alkyl"” is intended to nean an

'§ 4cHai n substituted at | east once with a
het er Dgyteingl “(gruly])C yspilcil k yntatded emeaarntyeblalkyl groups connected, as
5@3|t|on .of HEE aHk%éighgi 10 In the present
FhtReRES, Vi paliody SFB BAES ey | " i s i ntended to mean
a linear or branched hydrocarbon group having from
two to eight carbon atons and contai ning one or nore

doubl e bonds. Sone exanpl es ofs C2-8-al kenyl groups
i nclude allyl, hono-allyl, vinyl, crotyl, butenyl,
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pent enyl, hexenyl, heptenyl and octenyl. Sonme exanpl es

of C2-8-allcenyl groups with nore than one double
whoeovd/o73ated ude but adi enyl, pentadi enyl, hexadi ePyi/[B2004/000865

hept adi enyl , heptatri enyl and octatrienyl 15 groups as

vel lwas, hbanebadit amms e, ddiedtis ifbelep 08 ek f -oflkpny, or alkoxy,

unsaturatio t he doubl e bond Y.
il St b ehgi, SPROPRY. BloshisBlcRD ALY v

pehtSToRy, 1@eﬁﬁlahkﬁédpbntylbﬁy dndhendtegt to nean a |linear or
br anched

drogar ont wo to
ei ghtheddry 8?110%6(“0 Ht‘;ﬁg?fofg‘@ etF’)%]iﬁ%m ngb%lﬁl {e}gg{“{ 1(r?r)o[lnrpge triple §
bondg. thesﬁ)t@ﬁnﬁ&ihfm{ 638 1ﬁfcoﬁet8)naﬂ/1ﬂr:thm§dnngF@lu@ﬁcyi’nézprm](’je“heteroaryl

nemt. Soa byt SHRahe A G I, o

«Qf aﬁ@%ﬁe ana_ ke, m@ntﬂ’ Othe &drm ‘wpSatlly athsmmteﬁ hentplpdeéﬁg mean that the

bon S|t|onaon c |q3 .
SIRY B qflﬁ%lﬁn glﬁ%gtb%lﬁg}%ut egésedre]rga TeS, g dassﬁfé)%q e@h(ﬁ'l o times, or

to LRiniBs, alitty e or iére agrdﬂjps yelectalr frem €dis-2lkple C‘as-ahkgxyk @éwﬁwhl@,h may be
th kil ed h f
reeﬁgﬁn%ﬂrn? ’?kigﬁaél%qnlée]r%%n%orgl (:C)g/r(l:)?%,a’l ar 11;](1 H;I 9 Iﬁﬁiﬁﬂtwhen Present in an enol

t ended
S}@ﬁiﬁe fna} N¥e€fepresdn@adr in, the tmﬁemerch Betsi fm:m) sisipe nlkylsaienyl, alkylsulfenyl,

ght - rrenbe ed r ar. at 0 - Aand  di(Cre
oGS ghRET oakyE . SpekBHar P ot arh one br more o X
AIHNSALH; 2 BemBRNE6ns nhdIdi{ @d- allqyl)srumhcadvov;ﬂyam]hg\%v@lkyl -aminocarbonyl,

mBB‘Pré gg‘éﬁ;ﬂ?@ ] aﬁcyllgz{:(]lggcléﬁm rl%{l &Xr@%eﬁm PeSE Jlkﬁé'alrl%ﬁﬁlammo Cis
alkc&h Gﬁ/ﬁﬂnﬁl‘é Cc}y@ﬂld) ppopdie, catpmidob u@lafa@(an@y@qyo p(élmagfyésulphonyloxy,
Cy]gg%%wtéﬁ]gﬁ tgﬂh Cg'e%— ené}%{ Ibkﬁege ag%lc 18&83&'91” £nd halo. In general, the above

s&bsf}m%whl@ﬁ @ﬂdepﬂﬂe todmmeobmmhzﬁ mﬂqstlmymi ohept ene. The
terns "

1S .l Vi
gr ou 6Jnée(§ﬁ %ﬁrwésa 1ndéc§teg 1‘&8 gtgw:fsﬁenl?t is (gc\eimltngd tg% 1_%{6 @Ef s'ub51tuted it is
nfasMhAShedbditirgk 15@@@&1151 that'ﬁh@/ t@rsybstigngiupsh @k or more group(s) individually

| ) Cl- 6- al t1h d alkox
a](:it; ra%ﬁg%ag@eqtﬁim}%’@d g%l} ﬁ?clg’aﬁwg S%Ir}/ Uth?terggrglé 1%%?0%9(?}10 fi ul‘i}@paxy, lkoxy,
%yl&@e mwbRidwy| alksiiahie awilftop pagkno, ahalo, malybhmﬂylﬂabct@ybonylg 5O-carbamyl,

%Qg%fyg’g(sﬁly?caéﬂf‘%];gk%{?%ﬁ%aﬂyégj}k%gdo am I’ Eglﬁcg‘tgﬁl%\?rﬁasﬂlfonamldo

@Ehrdx E}/d)ﬂcm@aﬁ}h isa8yaflad, It}iﬁecej/axlnﬁf @oﬂnocy@hﬁtoV‘@trﬁwgﬂl oitaipa@thanesulfonyl,
PCT/ |

2004/ 000865 her ei n £
agd 31|11R’59| inclpding pongs &8¥\h TSBb%%g‘ﬁi ae}ﬂn%grglfq:ﬁya[l % tltle ﬂ’rg'?ectg (%]Watlves thereo
’ﬁl@%'fbt@ﬁng@ﬁob}@@k(at neily i@ythe ﬂoﬁlﬁtﬁf&@b&ma‘rw&aﬁ lt}wpbw substltuents are known
n- but ox 0 uto se tert
) Eﬁﬁiﬂ’féi@ m ﬁ@&ﬁé"ﬁ %‘Fyo%/t%urﬁé%bg#m Sosilf/h %lsn d gﬁ%xy \0N>l<13t/s e
ter n mhakge embddﬁtﬁénw;l a@s tht wompned chlfomiblaeA, B dirioneggen. In some
and i odi nﬁ \Rf n the pr esent context, i.e. in

ﬂ‘é"’t?flﬁso ISHPRYER terns "Cl-6-al kyl ", "aryl",

" het e aamy | emboditiegt, ethe eyl “hktérocydG32 Sfay ¢d eabisyiiuent selected from the
gr%ﬁatcﬁeorngl% }gkéé geﬁjl{yg_@% %’Xl’gl)nké}r% y&la}(c %yh@;lglll g%(]kerldmle 1,3-dioxin, 1,3-
dl&&né aradioipt i, paiakdny, 1ﬁp¢bﬁinbtllﬁ -exchithiane, 1,froenided], tjr-@Xfiﬂl,‘laW, tetrahydro-

tarzfljﬂréet%fggg %Q%zdghqggigiﬂn?({é S¢S c1r1m1d%u%§1tb t\EIJtIJCt %.gldo r{ﬁiolg)arrbltunc acid,

cﬂbxoialpeiaﬁmé’, t Ihyﬂmtomvl td[hydmeraclf monﬁol}}reo utpsxaglel é}@;@ajdlo 1 ,3,5-triazine,
1-.6- al X 0) '

%f é’ﬁ??&&m etfta]il?' TYLE S rr(r())lln% ng{ﬁd‘%gru , lidh car ﬂ%ﬁ ﬁ‘gone pyrazoline,

@Iﬂazﬁﬁdmé])ddﬁdhxglmévmmd‘mhdmﬁn Ipréiceid, 1i3dierlanol.3- dglylg][eehﬁ -dithiolane,

ﬁ?)%égg}ne,aF F@@%g%xalfoﬁ]mt ho%yﬁto %1? %%1 oﬁdlﬁ&teothta%lms ' thiazolidine, and 1,3-

alakydisel fi nyl , C1- 6- al koxycar bonyl C16- al kyl car bonyl ,
fornmyl, am no, nono- and di (Cl-6-

_45-
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al kyl ) am no; carbanoyl, nono- and
di (Cl- 6-al kyl ) am nocar bonyl ,

W@ 0073203 6- al kyl - am nocar bonyl, nono- and  PCT/IB2004/000865
di (C1-6-al kyl ) am no- C1- 6- al kyl - am nocar bonyl ,

Cl- 6; al kil caphenyhamhd@rm Clltetéﬁoér{b » akfersl toyad m[bxtycuqrnt Ielected from the
cyano, guani di no, car bami

al
graqgp_ ensisting 8l Iflﬂﬁfb nkyf{n%ﬁ@fan ql?gtfns,g ﬂtz@ﬁnogﬁ%lek y%‘role pyridine, indole,

oxél{o eh%le&g%ﬁolg ﬁ@x&bfé% benzhi6taes10CHRENE,, bdnedtiinmiy, yidothizml, imidazole,
I'n general e above substituents

bemgﬂ@p:{lq, my@zp]@ FW?%’Grte%?ﬁJ]i oy UB’S{SW}[ﬁOlme p%%lazme pyrimidine,

pug%‘e Se) nﬁ?lta%ﬁi ed,> BheliaAlE LS hisdntols,s Ihettidizde, tiazole,
tionally subS|tuted it s nmeant tgat

begzdygAzelat epieridine, ap]gernéwolf:h aqxaﬁl}%p %eb%wazpu t eaumcﬁ&zgte cinnoline,
fﬁﬁgzzf?lg qg%fohgé %H@ﬁﬁﬁox‘aﬂ@ vidually 20 and

ependent |y ‘sel ected f ron1 yC
het elnowmg| embedinsaiga e HE eltlarrsatgyay sdbrst%ué/nt selectec‘ fronyl the group

e, kb kehi Sy, %b’ﬂahtlﬁireﬁyl eytaaenylh wltralmy'haﬁhbm}'“a mndenyl, and
Mﬁﬁ ﬁ% gbﬂ?h carbanyl, N-carbanyl, O thiocarbanyl,
lnNmUhlocarbonyI C-am no, N am do, S—sulfonantdo

N- sujf na @?ng&lmerﬁ:s GRItBaXEyclEalinar ﬂa&Xsytp alsslo:soyJamtastlgcted from the group
t hi ocyanat o, |soth|oc ato, nitro

di
cansistizg offet Wﬁ]‘?@%?ﬁ%nﬁ}'c 0 ugplfa é;lgfflﬂ%ehtaln%cl cdaloﬁentene cyclopenta iene,

)%Me)ga'ne %ngl%éx&ét £ cAIbHRRadPhOUpScychekatiige, p}’Odlthenta@d cycloheptene
erivatives thereof, 25 The

tec ;
f or eSeHR e@bqﬁ@t@@fcq Q/fet ?j%qr?R?HIEd[S\PéEOW a % glgg HRze ﬁ%cmy s selected
ﬁ%Hlbcﬁé gtoug @&rﬁlsﬁﬁg,ﬁoikm%en t@.; bikgls €,.phlkaki; |(12 s |a}kyt1)ﬁecagrqycloalky1 Cs.g

e SR st BB ATDF RETES il

(@ a!‘n&&gad Batyl; End SerX(OLMRlL. nhssmt’ﬁe of@]tds@dnbmimh@tts Thejagkyl group of
% in sone enmbodi

ﬂ'feh\@tlng@@WWp’ﬁs ligted abave jspelget g('ggg]fl t]ieu%?ﬁp con stntg of 1-r*ethgl ethyl, propyl,

t SO GUOMR t6BsySt i ng of tetrahydrothlopyran
nqﬁalbraﬁgyfetrahggyo ran, piperidine, 1,3-dioxin,
1 3 I@P%%aﬁ@moénﬁnﬁﬂﬁymﬁﬂ]%1ﬁ5@ﬁ@¥ﬁne pi per azi ne,

Qﬁ%lﬂé aR6odinterfk; RX &t dickitd frdm4hopalihedsieting of hydrogen;  Ci alkyl;
tetra ydro- "1, 4-t hi azi ne,

Gucailishyl d&ss balepdlur Ces a&Y"&Paﬁ‘P’ﬁl o@ér blte?eu?cygaac Cﬁclgﬁkyl(c‘ oallyl
h‘é{e%g JiRe! (,%ﬁéyﬁe arﬁ}’dﬂ&E@h@L ctchyatmmtamyt (@p)phobihealyl; and

trioxane, hexah triazi
neéla}oghymlgt h[il‘lé%tﬁ% ﬁ]‘ethese é’t‘ﬂP%Ig?%}%f}{?,aH?{l gI‘B]le, ?f tpe \ﬁaétous substituents listed

ABYYe 19|sélgét5@froﬂ5))ﬂ{er ghiremsistin@ydt iyt eye, pripyt, aziltylnee-b861, and tert-
pyrazolidine, imdazoline, imdazolidine, 1,3-dioxole,
tut3- di oxol ane, 1,3-dithiole, 1,3-dithiolane,

| soxag Qér'tefﬂr?emﬁoﬁ@?fe@?solhd'm@ki&e}?m i0 Ky&ﬂ@eh n e oxazol i di ne,
oxazol i di none, thlazollne H%FO |d

ot HiePEn bR 0 N 59O PRCH P IAT GOGHRGEPHp consising of

1BRfdeal; N cgnbatyrent s, alkkglt en,m aheher oasy| cychoaidr sClo leterocyclyl;

sSubstituent selected f@'ng%g grou %lstlpg q&:)au lcarbonyl:

aealky (bekbdh ur abeterphe Bﬁ Slpens h|oB gHes I Y
Hhigbnee, GDalll@‘P' aﬁd per@Xladn). L)@Hcylbﬁﬂé@ﬁaaf)ﬂhese elrrﬁaod‘lﬁjzmls che alkyl group of

t,hgng%g);g ?@ét?tu%)éﬂﬁt% gxléegtp & ec&é&@?’o@é g}o%?] 8(2{%%%11@ gfzmetl%ﬂ ethyl, propyl,

ﬁg&yp&ghﬁwlqMﬂgﬁthme |squ|noI|ne pyri dazi ne,

pyrim di ne, puri ne ﬁ g E(%azan

1, 2, 3EREIR a%qdé“enis bowevein Ristl 45 Byo8en

1, 2, 4ptehivad edBsdientd, R, @R Qare cdole fidejendaanpkdected from hydrogen and Cy

terldlne henoxazol e, oxadiazo benzopyrazol e,
ﬁﬂﬁXln &1 50316196 thege; g fipIeRts, R76Hﬁ%h?r55ﬁ’i‘egen qui nazol i ne, and

qui noxal ine. In sone enbodi nents, the tern "aryl"
refers to a substituent selected fromthe group
consi sting of phenyl, naphthal gnyl, phenanthrenyl,
anthracenyl, tetralinyl, fluorenyl, indenyl, and 10
i ndanyl. In other enbodi nents, the term"cycl oal kyl "
refers to a substituent selected fromthe group
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consi sting of cycl opropane, cycl obutane, cycl opentane,
cycl opent ene, cycl opent adi ene, cycl ohexane,
weywhomsssene, 1, 3-cycl ohexadi ene, 1, 4-cycl ohexedi/EBe04/000865
cycl ohept ane, cycl oheptene. Sone enbodi nents of the
conpefgsd @flarﬁl@cfeﬂhﬂaﬁ oA nedzhiélfs ddnaisaf] JonsbtieddntRllyio$, or comprise a
sel ec %3ﬁ? iﬁérOHIIhe group consi sting of hydrogen;
CREFP g G P 6 al kenyl; C2_6 alkynyl; C3 %
cycl oal kyl; C3_$ heterocyclyl
cycloallcyI(CI _6)allcyl; heterocychyl(Cl 6) al kyl ;
aryl; heteroaryl; (Cl_ 6)a|ky|chb l;
(C1_6)alkoxy(C1_C3alkyD and per Nﬁl_G)aIkyI. In
some of these enbodi nents, the alkyl group of the
various substituents |listed above is selected fromthe
group consisting of nethyl, ethyl, propyl, n-butyl,
os&phabhﬂc%ht;oa]@rmbcdp@lbte—shﬂmayhde &0, lon perg diereoé nMod¢ampotus] was isolated

usnég 1Pn gxcﬁg%ﬁﬁ%daf%g chuba i unr?n%ﬁ%w% co%&cto?—%eﬂc%gmg serum, as
descklydd; here@2(See EKKMBIIE 6)C2IhS calhporny Iof foﬁﬁul8 chyzcsl idenkikigd gs modified G-

N%S-Iﬂglstagoh% rgf{f%rl‘éggf% P)%Aatogr%ghgfcyolla(tg GIIb%IfI I;lb%Yh% tising its NMR specira.

(C1_@at In)eﬂ}csar\m et of @dzbutﬁy aalbklod(ye( CiC/éau, kayrhp,le dHe 'H NMR spectrum
I 1.6 |

SRR ST ST A 0B Bl A RS S TR IR, o
(Ja%@?sz) @nEB?Ideltﬁ 2t ppmofhe hmen@m@posccdmﬁltlstté signadsf weretchgd fo 1:1:1. In
but I art - M .
théa s|p¥0 UIIP taﬁeg vafthout rRrgsa%ﬁdtl\R% \c/)g Fvgtté%lxlkeg@ %%I&Ir, gtg %%s. II%PSI%IXI% (‘t)o n%l%erve extra
Nehb gaipreigha at RB4 Remarkhisiadhatedhtteiperderiol in gediecietiylene group was

h | Y .
E@Eacga II%PI %ecgrroﬁéj tequgg'stlﬁjﬁhtncgvsmgéégng%a& wnﬁi%?h?ft @SIE—%IIIMR spectrum, as
cbmpaecrdmylmloyilgmal g‘%ﬁblt@)&dldml kyI (Cl 6) aI lcyl;

het e cw I het er 13 _
(Cl_ yII)IIICIgr ony s%{vzzﬁl tgso gi1(1als ot aloIésl IISI(?’I a doub aet for “C=0 (J=62
Hae athWcﬁ( @]n &r)dadighy llined fior Sermbplofic tirbeesignb ald89fﬂapntrs withheree different
chIlng' I (918 an ?érrI;QII%d\/I%r OUIS JC—?)%I;JI%ISI Ittneggntgf 01|;ret {%eﬁ C%lti)p II]g, J=62 Hz is
tletduy Ibpnqo'r"@#ﬂ qouplmgbwhlyd the ﬁfmd-cbu;ﬂmg 7. leiﬁuiwtﬂntagﬁaemwt withra one bond
?‘\F%Za i n% gﬁi gs 1b € tw bon ugﬂ,]n&s §re close g azé%o as e%pected%Som theoretical

diment ar e
cmmdi@pemke an»tly HéICemde‘éC-Pﬂocmuhly@B @@@re&ﬂ@blﬂar@s iabgrydment with the

R 506,407 65 RCR TR UBM 0 BoGe el appitte 2980 The same

cplrasivacaut froalasalysis afesioh ’&@nmnal glofi of shibt abiphatic @dbis tusing the existing

%ﬁ%&nh&al I ¥%% élni%zshlgngdw conmpound of formula C

pharnaceutlcally accept abl e
sal t ”I\h‘ﬂii A8QC esteun comispd oflr mjpng hgmae frf)m tffeh‘FN labele artind located ~20

p‘IIIﬁScm%g?\Ie%ﬁ glgnal IIIrEInf ?ial%;d e m act 0 pé)gln tﬁI%‘ﬁ zﬁa expected typical

valagsuloy 1‘5& aldﬂeQONHaemtrdgar easona(lﬁee ’JEXAMEJIIJEeeﬁbu.enﬁﬂftetune for the doubly
i agp&' % a Cwas identified as nodified G

N ? 5ol ) after the chronatography i sol ate

desc e theebb@\aa eersenh fetiveen VI spie'0E sectra was obtained for the structure of

the compound of formula C. Accordingly, preferred embodiments include pharmaceuticals and

medicaments that consist of, consist essentially of (e.g, an enriched or isolated preparation
containing the compound of formula C in either enatiomer (D or L) and/or isomer (R or 8)), or
comprise the compound of formula C and derivatives thereof, in particular, derivatives wherein the

hydroxyl group is replaced by a methoxy, ethoxy or alkoxy.

47-



10 The anal ysis was based on a doubly | abeled i.e.,

13C/ 15N, sanple. The 'H NWR spectrum consisted of two
whe@wad73Wws am de signals |ocated at 7.65 and 7.REI/B204/000865

and a CH proton doublet (J=163 Hz) centered at 5.21

PPM A R En kI EaSddteynbb @ik inofud@plardntreeiealsing naflisametsghat consist of,

close to 1:1:1. In the spectrumtake ith :

copsis sseeuiially Pb AT STIRREE GPCIOBY SR eg’ﬂa‘ff?Nﬁe‘ \ng'bﬁ%%‘%?’ paving the

Strh&grg ReeLME i XbdRla INEBdigIgsiRdRdS kBt aNTaly-0-gl - WkiNhavihg the structure
I'ndi cated that one proton in glycine nmethyl ene group

seifash isforredt Bced by el ectronegati ve substituent causing

5 significant downfield shift in 'H NVR spectrum as
conpared to the original glycine amde. The 13C NWR
spectrum showed two signals of equal intensity: a
doubl et for '3CHO (J662 Hz) at 177.6 ppm and ei ght
li nes folthe aqipha i ¢ carbbn signal at 89.0 ppmw th
t hree difFéﬂgnLC ing\gonstants (J=7.1; 62 and 163
Hz) . J:16§/ i§ the one bond '3C'H coupling, J=62 Hz
is 20 theg one band ' 3C 13C coéupling, while the third
coupling 7.1 HzGwvas in agreement with a one bond
15N- 13C couplind, Al possible two bond couplings were
close to zero a® expécted fr t heoretica
considerékans. BothH‘H—lSC d 13C' 3C couplings were
relatively Nl _in nt with the introduction
of a stroggly e”ectronegatrvg substituent at the
gl ycine &i phatilc carbon. Thed sane concl usion cane
from®@nal ysis off the 13C chemnical shift of that
al i phatic carbon, using the existing 25 additive
schenmes for chem cal shift prediction. 15N'H HSQC
spectrum consi sted of a strong signal fromthe '5N
10 | abel ed am ne | ocated -20 ppmand a weak signal from

unl abel | ed am de nitrogen at @105 ppm These are
expect ed typical Rl ues for ‘FB+ ?dd CONH2 ni trogen
resonances. The totat, negs nfime for the doubly
| abel ed sanple was - hours. 30 us, the best
agreenent between tle 'H End 13C spgctra was obt ai ned
for the structureég t heéd compound of, fornmula C
Accordingly, pref gsd enbodinents ¥ncl ude
phar maceuti cal s and “yediganmepts—-fhat consist of,
consi st essentially pf (e.g.,|lan enriched or isolated
preparati on contaiging the cgnpounq of formula Cin
either erf&lionmer (D or L) andfor isoner (Ror S)), or
conprise the conmpound of fornula C and derivatives
thereof, in partjcular, d riv%tives.mhere
hydr d¥sierrest eeipPosiionss %F%H@E‘d

in the 5 .
9:) %p'rﬁ%etuﬂga){i/ ’andefrﬁél)%%}neéx% that consist of,

Bhs@sentifify MOor 08ArRe AHAB eG4 eB2ARAMBO@BESMeO-gly-NH,) having the

Addi tional preferred enbodi nents include

15 symelrgieidonth pdrrwidSedi cament s that consi st of,
consi st essentially of, or conprise
a- peroxygl yci nanmi de dieter (NH2-gly-O O gly-NH2),
having the structure set foqgth in fornmula E or
di gl yci nam de ether (NH2-91Y4{|O-91Y-NH2) having the
structure set forip/p for FF 5HO HII NH H
Il \H N NHz

(©)) NHo»
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/ OHIIl /THN-C-C-NHH (E) H1I0 HIl /H NCCN

HI "H OH I NH NHII \H(F) OPreferred
weomwpo%i7od ons al so include pharnmaceutical s andPCT/IB2004/000865

nedlcanents that consist of, consist essentially of,

?fro?dh@ﬂ@'s RRXgliyied gladhahedes are known in the art. (See e.g., JP
ha Ne

ST ri aaza@)w'vy G G n?edN@Phaztgy%yg%ﬁ?r 95 7Ry and i
Pre %{ é BZQP&*ﬂ/ 8008653 1Yaf)i o8$ RAPPRHHSIAE sn todhRysdyblgsinaside derivative

| yci nam des ‘are knomn in the art. (See e.g.,
1ep}@,eﬁ&917y7t8®ﬁﬁowmgIfla‘}w@a(ﬁ/blsé’fepﬁ]e. , entitled

" Al pha- hydroxygl yci nam de Derivative and its
Preparation,” filed Cbt%ger 3, 1991). By one approach,
an a- hydroxygl yci nam de "derivative represented by the
followng fornmula (B) is| prepared: 5 RL 0 R2NH C
CONH2 (B) (wherein R i a hydrogen atom a | ower
al kyl group, a lower al kenyl group, a |ower al kynyl
group, 10 a benz 4 royb. okq @HS|IyI group
substituted with alky gr oup an al kyl group and
an aromatic group; R2 ip a hydrogen atom or an am no
protecti@ group) and a Balt thereof. By another
approach, an a-hydroxygl yci nam de derivative or salt

t hereof represented by the follow ng for gﬁg Rl
(wherein R is a hydrogen atom, a lower alkyl group, a lower alkeny oup, wer alkynyl group,

a benzyl group, or a silyl group substituted with an alkyl group or an alkyl group and an aromatic
group; R” is a hydrogen atom or an amino protecting group) and a salt thereof.

By another approach, an a-hydroxyglycinamide derivative or salt thereof represented by

the following formula (H):

(FD H

(wherein R' and R? are defined in formula (B); R’ is a hydrogen atom or a carboxyl protecting
group) is treated with ammonia in a solvent, the amino protecting group is removed if desired, and
the compound obtained is further converted into a salt thereof if desired.

In accordance with some of the preferred embodiments described herein, the lower alkyl
group represented by reference symbol R is an alkyl group containing no more than 6, preferably
no more than 4 carbon atoms. Examples of such groups include methyl group, ethyl group, n-
propyl group, isopropyl group, n-butyl group, isobutyl group, tert-butyl group, pentyl group that
may be branched, and hexyl group that may be branched.

The lower alkenyl group represented by reference symbol R is an alkenyl group containing
no more than 6, preferably no more than 4 carbon atoms. Examples of such groups include ethenyl
group, allyl group, and butenyl group having a double bond in any position. The lower alkynyl

group represented by reference symbol R; is an alkynyl group containing no more than 6,
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O RRNHCCOOR3 15 (H) H (wherein R and R2 are
defined in formula (B); R3 is a hydrogen atomor a

W@ 20080%37b3 protecting group) is treated w th aPeDIB2804/000865
a solvent, the amino protecting group is renoved if

prd&3i1Y 88 modhan 2QarbSiLatcasEtRle OO @bin edupssindludet difsmyl group and the
converted into a salt thereof if desired. In

likgccordance with some of the preferred embodi nents
descich@t henPhubstithtb® whttwelowal Myl grgmpowpich eprepsemtesidby reference
by reference synbol R_is a | kyl Qup._.C i.ni -
o T B AP 28 i
usEX AN @8se Qe ST 1 10WaSalltyD gloupedasattiey herginahoys wath igference to R; or

group, n- propyl group, i ropyl. gr,oup, l. bly a tert-
conbbapns Bt ihe GROdELsr ebTrt Y1 PGS LAY i prsfetly ot
o T 0 st v o s e
>U. . le, tert-
g syhsiEiEd YD ROV S%f%ﬁﬁ%ﬁﬁ“ar%ﬂ SEN oY ng “here ©
B B Eh o oups | nal ude et homyL - - R ity an s
gr o_:]g‘_,owﬁfﬁ% BPE %‘a&? TP g\ﬁ‘ﬁ‘ﬁﬁgd oﬁ% ?ea(gonlla&%?tﬁ any nStryAca? d:
us@@?dst’dhé’rhmiﬂ_dqg%dt?@ﬁtg g8dub Creptyd;mklte@ rblyuﬁz.r e@me@@m(éds_u@y groups mei
reference synbol R is an alkyn rou MAG NPChbz), p-
oxysteopIARe 6, ProedgewWnsPgR/ 07370 3‘15%?7 | %5%8%}‘8‘%0806% Rz, p
meﬁﬁ%%%loxs/@?ooﬂ%m e tﬂzte?]Mé)-}c ar bm‘c-laﬂfmgmirb@xhlrrpl @33’0%& or 2
such_groups inc e n r.ou n e. le, HCO-,
bl@hwlm@roaaﬁ%rﬁwﬁj ?{gﬁﬁcédg’%ﬁyb’ﬁqg‘% YRS CE‘?H glé’?‘%o por ample
SMRAIEE ghotp (19N &5 eniitehdythie kriup M6e-), syirtbolieRind alle/] grotecting groups,
rorestpe B BREH BRI IEL T encs 5 used 1n th
G roupse 3 énts 5 used in this .
case _Sglvtseof%{byog_ﬁ;dr&@glgkiﬁﬂiﬁﬂe adrikydivedni @@pﬁlammﬂli sbag of the embodiments
her ei nabove with reference to Fie or conbi pati ons
dedesbasohereiies 3¢if-pedeg gy TUBLEPEUBEN R 2 0wl v
hgérgﬁll,lorglE% WP ddoshi RS, afyaldbibmidel Sitrated) wiilpked] oreptoyplaich,ydr organic acid
roup. The silyl %roup substituted wth an al kyl and
selty saeloavdenaraigh e osgand heihke|  group substituted with
the JROVEHRANS RNl by Ohfthita ACY RRCBY|prefappby fiedting an o-
exanple, tert- butyl di phenylsilyl tgroup. 10 Protecting
hydrokypsycltvalerivraivercbisested b dhieifellovtrg PrgtliBt  ani no aci d
or peptide chem stry can be wused as the am no
protecting group represented by R2. Exanpl es of such
groups i ncl ude P6xycar bonyl -type protecting groups,
for exanpl e, ber‘zyl oxycar bonyl (Cbz-), p-
nmet hoxybenzyl oxycar bonyl [Z(Owe) -],
tert-butoxycarbgnyl (Boc-), or 2-
bi phenyl i gelel -Lca(&f@m {Bpoc-), and the like; acyl
protecti oups, for exanple, HCO, 15 phthal ate
group (Pht-), or|f o-nitrophenylthio group (Nps-), and
(he |ike; and alkyl protecting groups, for exanple,
tri phenyhnethyl group (Trt-), and the like. Salts of

the a- h]ydr oxygl yci nani de der i vatzi ve in accordance with )
(stereinoR " 4rideR "earb oefinee it formule IBY; i Boeisl 2 Hefieks apmm or a carboxyl protecting

aci d- adde l. . ' i c. . S
A5k SRR BRLE 1 S OGRS P
hydr oBreosrizbo], pmiettmgt seup BUlsf ant erdinatyr capiony prigcéisg geup that can be

OLIAN L i r &t §Sups include 1
S o P L oA ASoL AR B8P 8y e v
dlgiortyegrprraplor expniple, edwky srpunt-Qide), ethoxy group (-OE), benzyloxy group (-

OBz1), or tert-butoxy group (-OtBu), or aryloxy group, such as p-nitrophenoxy group (-ONp), and
the like.

rhyd]rohalides, eg,
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hydr oxygl yci ne derivative represented by the foll ow ng
formula (HH: RL | 0 RNHC-GCGCOOR (H H 25

w@ avenzd’m R and R2 are defined in fornul a (B) PCRB220GH @865
hydrogen atom or a carboxyl protecting group) with
anmoOdnarlorgart©iok@is s@hds Wplet ﬂ&ﬂllois)/fof emwen@etmalnel &hAndR propanol,

rotecting The c rban r ot
(LRI SN The cuponyl, proLechi g 850U B2 1S e e
so’i‘kbhﬁtfbtt ¢ edctwnt Tha Iﬁ?aﬁ@ongd'aﬂ uwp c&yiu&téd?'a}lt ﬂﬁ?l’(blvim@ thé compound represented
es Oor .su rou I NCl ude | ower
b}é% %ﬁ ﬁg vefn‘éﬁntl aﬁﬁllg%l? aﬁi{)]ﬂg}&g a&n&qﬁlba xtnda\}gﬁiuced normal, or
iretehed ﬁre%fﬁm a (erfietakure, BOIERYhEIX Mrogit TEIT fo-40WBpteferatidy from 0°C to 25°C,
tert buto@%agroup (-xBu), or aryloxy group, such as

©B-3H TP V' group (-ONp), and the like. -50 WD
20047’1‘&333@@‘30?@“(& BQ@GB@!bQ’Dﬁ&ﬁ)’ﬁim @eCho[’@byndO@am @hich R? 1s an amino

sol vents s cohols, for ex
DB HROR STy BG11 TEEHe L1 S Pias i O Bt R (e feppound and to
oléthig tiRydom@blar(B),iis @pich BY Is totilogen, u@@l&iebfm&chmgﬁebaﬁﬁdm bley be conducted
g e Dbk ) P el PSP e o
sﬂ%ﬁiyﬁﬁ@éﬁr%yl E’ymeftﬁtf)dybdnayléykj):arbdshyl had &iadxke dqamtdcﬂmchn be carried out
soI nt and a under red
5 PhEr i Bir R ety BPR aribareplrete fhn BRkiR caatyst, for
eXdn@iB, -paBAdikreYc A0, oprief Hlteablert}ﬁdhﬁmeO@héro tRb@otectngg groap R is tert-
b{StB{(‘)ygf‘fﬁ? mec{eg{g%g%gy k%)con I Ongﬁ%ér ﬂgugéﬁo S| cﬁl%xeanet: OA salt of the
Ccﬁ’ﬁlﬂiuﬁ@t(Bﬁ GangbO Pfddudet, o ARIME1Q H’yem\i@:tfg@ &hegﬂ)omé}deskc)rlbed deprotecting
proteCtIn rou oun an to obtai n
“Fﬂ@mgﬁ%ﬁﬁgﬁ %ﬁnaﬁdﬁﬁﬁéﬁnﬁﬁeﬁﬁggﬁ98rogen usua
depr at &ﬁﬁpoﬂ@d et il fofyla GE),ciendueat 8Y id Qotag GIQdIIdgeli’lgatom can be
ptg)ﬁa%&e fgg g)@ﬁgﬁf lf}htg ‘Eﬂ?lgjfvglgtt (%%tetg?%u &%F‘é\gt%g %J gt methocp it can be produced by
1r|hﬁ)E\Zc§(ﬂg0 Ry cteb eHay | hydidg e nlo #hy bﬁﬂ@gﬂlﬂxatﬁkﬁhg (67559 yfb1gp(a1ﬁ§ﬂs tepesented by
i e t ting,can carrie onduct i
PR R E R P Saen Gagn PO boeint gfe H Rlrogen can be
cbﬁddftﬁ@@lﬂﬁfﬂe @ﬂp@o@bﬁfuylsﬁqnalfdaﬁvanee( athé grouRdbr eastiyplef aofarokgandenvatwe
or the Fur.t he n. t he OteCtln
Ferepie P RS BURGT e Ge TRl Foah D EoAGEE B con be
uwddf fohyecteagib) Qért Butﬂ@in&thylsdylméﬁlﬁﬁde Aasabd 0Ed tibe ikPoducing a tert-
e produce 0 .

ORI RE D A OEh F s qO R aEn AR T e 0f GO o 30°C in
aEﬂv&hﬁmﬁﬁﬁ&ﬁﬁﬂ@ﬁ@ﬁmﬂ@kacId such as hydrochloric aC|d

A co und accorg in which R

to
ot SERARSGeR Giuny o Hes procnead o Bieeakipl @ouya mlogen

dérhatifeobf alkerrgort dkylnetgeedisly dbhtde tdee. fidt sdkarifit,had all}}ltgroup can be
i nt rodu her

.can b r aduce R.o0 t han h
R “%%%5#3%% ﬁachﬁiéﬁ didee Prsiff%es%fm & higgsach as silver
o®iBe.f Diigndaetiocnkpn be BondhétehatR temlserhbﬁd FRELN0 td BEC, preferably from 0°C to

j trodu tion, of th ot her than hydrogen can
Zgg’mégﬂ dgfgﬁ“ﬁﬁF% 8“?%@§%ctlve functi ona

der i Vathi the otfer o fauoddcdi tRX &imioﬁnd af hahOIg&H) in which R’ is not
for ntr ,a | oyer ,

h%CF ?(%?P atéﬁgo&}%oyﬁc? rgaregeln{rg Iby %F‘iﬂg’ agql Byapre B¥d6?ﬁf5n atoms is

treaa¢tl Bréh thionyl chloride by using a lower alcohol, for example methanol or ethanol as a

solvent. In this case, a compound represented by formula (H) in which R' and R? are the same

lower alkyl group corresponding to the lower alcohol solvent can be obtained. The reaction can be

conducted at a temperature from -10°C to 40°C, preferably from 0°C to 25°C.
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used, for exanple, tert-butyldinethylsilyl chloride
can be used for introducing a tert-
whedenydvaet hyl silyl group. This reaction can b@fr/IB2004/000865

conducted at a tenperature of fromOC to 30C in a
sol vt capernderraserist By B dhe Whigh Rt FelPineen C"innbe produced, for

QRGPR! by Ghel ﬂanmelgl &R0 helPUET Walhke ilst @letho@Vie t:alabé%wlhed by reacting
grou a halo derivative_ of alkene or_alk

el eeEg ey o5 O RO, @t gwcpmips, K Nieaprpiegied %‘fhaaw}lm Pipfestige group R’.

Tﬁ@fba@cﬁ)n chilbd Q@R aby teﬁ@ér@@r&ﬁ 284d t}zS 175%8h ia @6l vedd félﬁbhﬁﬁ acetone, ether,
allyl_ iaodide in the presence of a talést suc

anj Eke Feseretapiest S aat (r0R <d ah U HeBinch &8 1&11 Tigued to Philip X.
MaSSHREIaS 8118, dntl ONStahQnt® RRka oA, ef %1@@11)61111‘ S&ml QICID@ %3@9) In this

25C, in a sol vent h as or mam
ca5¢, ﬁé‘PmR%‘P’Idrd%Pr?ssli‘te‘b]i’yoé’ﬂé‘iﬂﬁ éﬂk iR é"hé%‘ﬁ’ﬁ%h?jR ?ndf%? ﬁwa h(ﬂm)vgen atoms
mmmewhh@ajR is not hydrogen, the conpound represented

h both R and R2 are hydrogen

ot o ah e metepa i i PRPBHIAR A GPPERg JeREP R B formula (D in
whigWRY isdly€&ofel a cdn@oukapieéeated By tha isllowdly f6i . as a

solvent. In this case, a conpound represented by

formula (H in which R a R - are the sanme 35 | ower

al kyl group correspondingqﬁé t he | ower al cohol sol vent

can be obtained. The react|on can be _conducted at a

t enperature fron1Rﬁm:QTTYEWT“%@@fETB%Iy fromOC to

25C. -51 WD 2004/ 073703 PC/ |1 B2004/ 000865 The conpound

represengigd by fornula (Hpin which R is hydrogen can

be produced, for exanple, by the follow ng two

net hods. Wth the first nethod, it can be obtai ned by

(W&?&ﬁ R defel Q@ﬂe@&rﬂﬁh’mﬁ%f@é@e GOk t@ il m B%v@%@ AR group) is
giected w_t h_am no @gotectlng group
oGS B i AN B eI Er e A G ﬁﬁé@ﬁ%ﬂ%@%# 2B grgetion can be
c%@%‘té&h}p@ sSI0nY @l[b‘h ab %ﬁﬂl}@&f@@@i‘t@ﬁﬁnpe@&d}@ 6% 208C &{‘JgS‘f@ hegr example at the
or exa in

relyx teglpsre@r@l%ihq S§1§’8‘§d‘sﬁdo Thsmlorprplisgl gromggsgﬁ%ﬁ.a@théﬂower alleyl group
R8I The folllvilyexhpled @BcriBe sHAOTLARE sytheiic shprodPies ENEBer 30Gi1.

111, 1933 (1989) In this case, a compound

represented by formula (H FEXAMPEEIBoth the R and

the R3 ageihydrogen atons can be obtained. Wth the

ot her method for the preparation of the conpound
repr edbrrey- I\bgg tfbgfomagjoemlyglﬁe mehyyhasieet IR grrg@mmol) and imidazole are

dlgébdfe@ gﬁDMFaat WQMBQ atﬁ%pdrnﬁ %@(ﬂécﬁtg a%ﬁnﬁe@ﬁmtﬁ QF b@WM Qn chiorinated tert-
COO R3 H 15 (wherein R3

bli%ld’élréefhy}fézﬂl I%I%dda%éoct}l? wéldwwat thlsl’f“élﬂR@W@ﬁ@@ldﬂbe gonenens qreytitred for 10

maN TR sdl®iod i RWRReddbokYbm %n%éﬂ]luré @nd &t R oWilRd a5 1 hour. Then,
am ne R2NH2 protected with am no protecting rou

soRRTIE bt SR Bhe s oB Grermateend it ol apclaant T @raanasl'ayer is dried

wIﬂ@El{l@mﬁéﬁU Q4B L8 e Reb MLl 2ZQE to 80C, for
exanF at the reflux tenperature of the sol vent
d:

used el ubsfanee aptRped ribrpdiRalves ingalfanple@0 a9) tahé exaggsegmmonia is
blakk Yito GicOsbutioRR at a t&Bpek-Rlit QionE @?ém{eee%(cgs@ Sy ﬁokﬂ% gg%oved under

t hese synthetlc approaches in greater detail
re%%g\ {pjepsusesind gihanol is distilled off. The crude product thus obtained is purified by silica

ged CWQﬁloéQ¥oﬂ§kt$§£%hy byl %Y&%M&Mk&&%%l%@ I@—?&{rlhly éo&%&r%f\l}';_dglycmalmde

(4 I m daZol e are
(040 & GWI Eirpeingd. ur‘\@ caprited vedidalinplodes: FBWIBIAERER) 016(OGH), 0.21(,

3ENE026 MY 3. 4604, @8, By, 5.63(d, 18, J=9Hz), 6.22-6.82 (br, 2H).
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butyldinethylsilyl is added to the solution at this

tenperature and the conponents are stirred for 10 25
WOr2ev4/0731@3 sol ution is returned to room t enper apCr/EB2a0uA00865

stirring is continued for 1 hour. Then, saturated

brine isjxpgded and extraction is conducted with ethyl

acetate.” The or%anl c layer is dried wth anhydrous

magnesi Gy ot et-bzﬁ@cywbor@fkalwmmqteﬂ @pist 1l 8 Perfing substance in
12Tf' de%lly &gg'éd ange Rhhal Aedndws: tdesd é@&l I¥RE.43Ng, 23.6 mmol) and

hanol and excess ammonia i s lown into the
glgcaqybq Peif) llglpowdfaéﬁngé]lag, @& mpolpare gigsgived tl‘h@)e@;}% £0smL) and refluxed

ov@ffﬁ@l@' aThs SSlg{@lV%dtHéﬁ] d8bled 30 4 edueflPrEsSEUr shdafthted with excess
ethanol 1s distil of f. The crude product_thus
digrlmatharedcthe s@ufrlqnfafr 3’@ UBFyPesHE e gelvert ¢ thpplistilled off.

chr ogml Q8 BRYs %ﬁi added extract1on 1s conducted with chloroform, the orgamc layer is
a-tert-butyldi nethylsil tert-but oxycar bony

duqda;m}u@hydr@usl@a@qeswg ghllfatg ancgth@ 150131 dgdistiled é’ffp B¢ élalge product thus
bg{_é’d‘d' 9 z\ﬂi“xhycge%y glﬂ%l%/R g@l( W_ Qhrdnﬁgt%grgj%?)  arfd: 2(;'-(1§droxy-N~tert-
btumemyony@mmene’nyl(@ter (25§ 2. 58%) DobioDad. S pisoid profile includes:

J 1H), 5.59-5.90 (br, 1H

O N Lo B S R g T ST T30 500 (o 1
IR(Na(til) |1%55é3),s]t68®(§)| h@SéﬁMSt ance in 12-1 above is

prepared;j B the manner as follows: tent-Butyl

carbarnate(2.83 g, 23.6 nmrnol) and glyoxylic acid

monofie udWérosﬁNaﬁrt@utomaﬁommmn)e methyldistss glab sscp piarting substance in
1# ‘fe?(ﬁ,@ %a bSenggai )ed%g)% 1{ dé%rﬁgr?tal?net%&%[f ghiA COI&]S%? qg\&‘%h‘?ﬂcarbamate
(18x36e5985.0 dnmﬂbmﬁtlﬁazde)xeﬂ hmth(gmcgmq ol mtthylhastgr (14.35 g, 119.5 mmol) are

dlésa?;lpfg 2\? %rgly I‘rOIIJSn’EﬁII:“ zﬁl \éf and é%ﬂeuéfgc? Bye hg}% t :Tg%gln g&fg%lﬁ d13 then éetumed to
raght tampérhiorep 1 -bydrpxst- hevethogardtic ai:ﬁyveathyl ssterdit il&g, W tn‘rmol) is then added
angﬂ!ld %Fﬁg%em%peeﬁ‘ﬁger S?%ﬂ feduforq o&ggg tTthI%I ?ea%t?dn C{Edd ssa dlowed to sit until the
tepuveﬁaﬁjr@tbtdmys ®irborg aengnetam@hndnme eddwecmn&'t tbgr dphled afid The crude product
'Eh(.l% é@ﬂ%é X%’é\%;éﬁ ghzggfrg%]tqg)éxl%ar bo geé%}e %15%][2%{1 é:thre gc—%ltygrroxy-N-tert-
bt lchit es/lglycitkdRB €SECIB)2 ¢l 34%) sobtabl., 1. 65 (br s,

1H), 3.84 (s, 3H), 5.27-5.52 (br, 1H), 559590(br,

IH) . 1R(NaCl) 1755(s), 1696{s)—1528(s)crn'. 12-3

The a- hydroxy N—tert butoxgaaﬂhnmyigly0|ne nethyl

este rt| n tance ' ve . .
can @B %éﬁfél%gl‘ %f‘”ﬁ@ fl’? ¥%rmehﬂﬁs%@3ﬁ@f 5%2’“?"0 obtained in
UAQQ)@HQB%k)\Ye 1std@srs<51veauwiME @rdomn ahe thed kilvk? ofide 9009 g, 4.5 mmol) and

oxy-l -ne acetic acid nethyl ester
b?nf%esﬂsdlg Cusfbed Lﬂﬂ%‘% arSaMed 4t 5851 GBROTH s ﬂgﬁdffoawgnerﬁam stirred
ox(eﬁﬁh ghitnt yoods ltélgf)ﬁ‘ﬁtlulé?(taél p&\i@ftzﬁb ghiiltereiNRaitCR RIS KR thSher liquor, and
then returned to

extra, ty(H’l’ gxgp uc[rr%i[ Wbt%;eél intalcgat ci 'ﬁhenﬁ)ftﬁﬁtpd ég][ug?n esl ded allth anhydrous

mgifesitirelfte,| tBert the Bol Rl tiR dlistialeloff B &OPRINEBAtHN 3 €nducted with silica
urther refluxed for 8 h. The reaction liquid is

f
e CPIIRB BB Pht i | the 20 tenperature returns to

r OOIHI h@ﬂmeﬁﬁbtb)ﬁoe tl@fdd)bfahﬁd $50d1§{;61%d inSethdn6N(50ingt)i ahli @kess ammonia is
b . crlude r oduct (;Jf g ined is
IP}?B rlg}@tt § PO raotﬁﬂnﬁerﬁtﬂlfe ot Gr SEEFTR 2WBIOpR| 1y Aheggmoved under

refdiided pReskurel amme Nolvet ts difille@%YrC are @Rk gulrd&ectnﬁusrmitdiﬁ/eld is purified by
ster g 6.4 84% is obtained. EXAMPLE 13 25 The
ml\iihf%?%w

siHCngd By &%&W@r&&ﬂ@t%@wy@kwwﬂ% (0.397 g,
249%) ¥ bb@ined. ﬁngl\ﬂgct)ed gﬂ)tﬁ?é iR81ddds "m.pl 21521 20°C, 1ﬁN§IRa&@Y)@1%§.44 (s, 9H),
di ssol ved in , and then silver oxide
g, 4.5 nmmol) and benzene iodide (1.99 g, 9.1 nnDI)
are added at roon1tenperature _The conponents are
stirred
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overnight at roomtenperature, the precipitate is
filtered, water is added to the nother |iquor, and

w@zxaonati’pdn is conducted with ethyl acetate. TPET/IB2004/000865
extracted solution is dried with anhydrous 30

4@@@1‘%‘% subf frlw(d ihenit, mz)sm Eﬁe@ltl J'=§ oﬂk)SB vk kt@&i 19f f—9 0Hz), 6.00
crude UI‘I IC&tIOI’]IS conduct ed Si |

(bé:om)nﬁ 5¢ lﬁl?roh%} degfPdphifD)- TRENGD) &ﬁ%ﬁﬁbéé%@eﬁ%(ﬁé 732(gn) 695(m) om’
AﬁQWaﬂ%QuésSfogléél@hbée@l im,ceihanaled (88opoL . 21vd N¥ S IFhsd. C:59.94,

anmoni a i s lown into the solution at a t enper at ure
f§ﬂ330§10?ﬁé“%¥8%§§ amoni a i s then renoved under

reduced pressure and the solvent is distilled off. The

crude product thus obtained 1s purified by 35 silica

gel col um chronat ogr aphyEXAMPLE 14

a- bemﬁé’ lxg‘%bﬁ ok N%Itt 'bQMB)Q}éMJE Yﬂe&kﬂﬁ‘ﬂ' &?cm(ﬂﬁ §01039 Ynngyl) prepared

229 t al ned expecte profile includes:
a@g@rggp_t@u oHARAR agq\@mi g))lvgd m@M‘g (2(@@@) and gl:yel\mlde (1. 39 g, 6.0 mmol)

al%oﬁlé‘i Q)Zlﬁiz(@Z E’Ig/ 1'2 32199161/) Q{%Oa%égﬁ 4. 1§c;|m Qé#npe!a'ﬁ!tre S]A;tér Mgh‘c stirring at

rqom’rgmpqﬂureg’ehg p@p@)tate 5. fg‘@red ()btg wat@H)s adcp;d 5<2th€: motheg_]aﬂuor and extraction
w?th% nga%etaér'@ %Q)nhﬂéﬁaq’lh} eﬁﬁgﬁé %utloﬁgﬁﬁ{eﬁ)wﬁh]aﬁ Sk ’magnesmm sulfate,

alytical val ues for enment
th(em lsploe qulstﬂl@épﬁ,@nd @ HPey solpfion of godipgn gncgsglf@ §d1dded followed by
)ghaggon%th etllf}lll Zce%ﬁe aldrert@ra P ik €% P&%&doypl%m@t(ANPL E 14
hydr oxy- N-tert - but hoxycar bonyl gl yci nei net hyl
est edh¢ Qﬂ}(ﬁpbgancg_ thug optaingrbis fisgateed gtaanog GRS blown into the
sJi@tf aPh te%%eétu?@@fv(?C | tRe g&c§s§ 9!’!1“1%918. 1§‘th%te{ ?eglo%d) undar}gduced pressure,

ver oxid .0 mnol) and yl iodid
ayid) the selvent1is c@snﬂﬂﬂda |o§f aTh? faa@enroéﬂt qb@emdtlé @p@ﬁealt vittle | silica gel column
» h %).
cﬁHnSt% R 'EH %%%nl Fﬁtaﬁ?ﬂogglgﬁ%rt &&%{ygg%r@%?%g{egﬁ r &, (hzts £ 27%). An
emt:ﬂa@ prolflileqlmdndesaﬁﬂ\IMRtS(@@@lh)oMS w QHI]) étlAydd, éHeﬂ%ﬂk 1i&lz), 5.11-5.56
0 C r I r
(18 Eﬁyr%ﬁ% %glﬁégﬁhm@%?? %’;lt%ﬁe)l %{ hen e%%’%s H705(S br), 1498(m),
9ﬂksiw)mmd of f, and an aqueous sol ution of sodlum
thiosulfate is added, followed by extraction with
et hyl acetate and r emoval a reaction
byproduct. The oily subst BHadRILuES obt ai ned i s
di ssol ved:i,n et hanol, excess anmmonia is blown into the
15 solutiom at a tenperature of 0C, the excess ammoni a
ist ha"ﬂseiaﬁdyé?ﬁ bélﬂ:ﬂb!ﬁﬂrhﬂﬁbdﬁt]mﬁ@(dlﬁl@%d 1?)7 essly e dissaved i hﬁthanol (20
| vent di,s he.crude du tai ne
F  Fobd ePhS b mEae Ll e BRg el SpHprens ipersture of

0%htaad Emramgllsl ydndb(qted\fot 60 tmibwiésOxt thia ndaseydngt ved BaRIfee2 hours at room

teé)(peﬁéies)g TEe E@V?I‘g 18 él}_e'y (P Sil?l cﬁgffgaégft %_ﬁruljig_%ll g&io%-ll}i?!\{? dissolved in

mSthﬁﬂol 55056L) (T s@tdjan iScoblRd fo RQ, {ridRxce2dPmmdniadid bibwd theldh.

990 ( g 5“ V\gon&pﬁ% on'o %&lgjéma gne C%%Sf’ss_l_{?nrl OIllZ:IL frsgrgl%gged ungeor reduced pressure,

tha- sb!l,x'dmtaxydask\ﬂlérb nﬁfyfjlmlxtﬂne artire myyls’lglsycﬂdtdm&d(ée ﬂ?ﬂ@dh&ﬁh filica gel column
nmo [ ' ved in no 20 25 m. Thi o

b PR (5 8{"&“ “zfaeﬂeﬁxa%?@)mﬂ YGr B Tigaded (3 ¥ g, an

exgobied pt@ﬁleahclﬂdets efpe [ it Uk, CRNMRCS (Cad;) St r(§,i3ng, 556 s, 2H), 5.31 (d,

o 3 t this tenperature and %
P3RS A b dl S8t L 708 ) felPeaitiem. 15400,
180060,i $doed), o;fob(@ndnf heArlyice Phes Ve telakh@i U JON,); Caled. C:55.46,

o%@'ﬁ?ﬁ?bé%g? Q[,-#O%(lg' 15%6166\%%%@&2} :non i's cool ed

-54-
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Upon conpl etion of the reaction, the excess ammonia is
renoved under reduced pressure, 30 the solvent is
wale@uiorizesl of f, and the white crystal s obtai nePICEHIB2004/000865
purified with silica gel colum chromatography to
obt ai n ajset hoxy- N-benzyl oxycar bonyl gl yci nam de (3. 42
g, 73% . An expected profile includes: mp. 110-112C,
HNNﬁh@@Mf@—Nﬁaeg@lwcar@qylglysmg_ 6ha SS thggﬁu‘tm% Hgifrle]dm 12-4 above is
p11:f3'!1red] TﬂBtH% h'ﬁ;)nnerf’??sdfﬁ%l@wg 8%&’%’1 cgﬂBamat@ (32)8246 6(§32 (nWl) aﬁd(")glzyoxyhc acid
mggqj](yﬁgate @Q)g mO Q@rﬁml) argﬁg;s%kfeidéladlety@ elglgg( ngf éﬁ% H1e§olu ion is stirred
o‘(egi%ﬂ'fnaﬁ %Nzaempé:@thféd THe'c %ﬁtaﬁﬁorodt B 4k B1t8€d afd thdn %@Sh@d with ether to
C. 55.70, H5.94, are expected. -54
o@g@@p@‘pgfn@igoxp@irbeng@lgg@p@g@gg@mel@S 28 FHé%). An expected profile includes:
nfls Buels e BRADENRY A1 DRINOL ¥E Nt Nad (o st he
starting materia in 12-4 above 1S prepared in the
manner as follows. Benzyl carbainate (30.24 g, 0.2
nol ) and gl yoxylic acid ﬂﬁﬂﬁhﬁ” fte (20.26 g, 0.22
nol) are dissolved in die ther (200 nL) and the
sol utlhop-tiydrosy Nrbeew@yw@mlg@mne d2-2¢ @oh@ 9 envpa) ptodwasd according to

1 ;I-E %R&/re){%dlgl ed {n%&%ﬁﬁ gﬁl(ﬁ%ﬁ) f’f‘hlcl:n??lr c%%n%@ @ 1{1}1% A’YQ&BE st dropwise added
W th ether o obt ai n"pure
tcathh yalnioonyet hdvenerapiro rl-4 AiCh amd/stiglinecis nendp@8l F@rmyght A6Hpm temperature.

THY BEOE S 8y Bl GroRP I prllr 00 ARRC HMER vt sitca ge

cEXANRIbFordffogthif hve @btdiry di- etkgx—yl—‘lﬂbmzzlysk}axxjooaﬂglmgd gihyCiester (2.81 g,

apgit §7 o8 sty prords kB g SR MR B AR R =2 o),

130,(t, 3%, #=TmHk) 3i76 (aﬂl‘Z(BD\JF"EEH&)‘Jd@d(q, pH, IH1e H@L 6B %) 28, B33 (d, 11,

SRR Gl ol o d i 1) TROSCHIVERD FO k406, 7606,

700(81) ichl' e dAmafyticandiuthef demiaes @ AHuGN);tdulsl. QOAISNE. 415 N:4.98,0bsd.
r silica gel colum chronmatography to

Cﬂ%vgrﬁ%ﬂwm$ﬁg§a“NFBeﬁ%yloxycarbonngIyC|ne ethyl ester

(2.81 g, 15 quant ). An expected profile includes:

mp. 66-68C, ' HNVR 8( CDCL 3H, J=7.2 Hz),
1.30 (t, 3H J=7.2 H), ﬁ%&%&% J=7.2 H),
4. 24(Ye odidrod=K %nkﬁ%yoﬁb&@lgj}&mezm6 g0 138 nfife]) Prdduced according to

iq%(ﬁhaw diS?Qﬂes?diyl is ilglfohoi 2%901@ T*re@? ! fohi ) ity 274 mmol) is
depivise ABdddyb itigadolviah ULS t@ﬁpeﬁh@ﬂ'ﬁﬂﬂ@"({, @i};& ELICBN) eon@@itéﬁdovemlght at

rogeréte@%%g%l{' gfhe E@v%ﬁ%ﬁ@le%ﬂg and6 ’gle crude proguct thus Igli)tgi'ngg is purified

with hMIﬂé’aO Xd1- Do1en ZohtdayssaipBe Ny | &Htéh@‘ | cflﬁo;ﬂrgpog@ I‘@ben%?logfcarbonylglycme
ed according to_ 15-2 above i s dissol ved

SPHOPGBFOp BIGERY AP Pl pese TOMRGRCDE Lo 1-16-1.37 (i,

1267), 4.800002) (i, $H) dWSOm/EOS@h 6’1@1‘}135114@ ses §9|(&Jtmp@—@7 H!), 5.93 (brd, 1H,
i's conduct ed

t enper at ure

<5 oRA o Cao iRt Pl B aebi@. Redsarvent i s then
distilled off and the crude product thus obtained is
purified wth silica gel_colum chromatography to
obtain a-i sopropoxy- N benE¥d8BIdahonyl gl yci ne

! SOp'TﬁﬁD)bl—etlﬁ&%Qﬁ bé&yé%&&vbo@!%%@m@ eth‘ef1 eﬁerp %iﬁ% O 1'11{'1(9) produced

| ud
ac%g%l@%ig SEQ(A(M%LE 1@1)5 dlsgolge;d_ i e’tLh@no(l ﬁ%() nlIH) and 5001@;1 ‘r@é)"C Apess ammonia is

thgn %%w%ﬂmtoéﬂl_ﬂéa sdlluﬁR%nK%tHfﬂs tex%;%e(?gt I(eb on]c'deleflG@ of tﬂézr)eactlon the excess
S, a
appnia gyemoved under reduced pressure, ([he solvent is dlstﬂleg r?f and the the crystals thus

obtained are washed with a hexane-ethyl acetate mixed solution to obtain pure, o-ethoxy-N-

-55-
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EXAMPLE 18 The a- et hoxy- N benzyl oxycarbonyl gl yci ne
ethyl ester (2.29 g, 8.1 ininol) produced according
WO 00EXAVPEE 16 i s dissolved in ethanol (80 ni LRCEHIBR004/000865
cooled to OC. Excess amonia is then blown into the
beﬁ@ﬁ&zyb&ﬂor@t btctﬁaﬁudeeamr QtWP/@ M@@Slp&ﬁbﬂ'ﬂh@ﬁlb Qﬁbl\ﬁlfes 1R 119-121°C,

reacti on

AR Sl b4 Aot P | A0 PUE s 2B 3T, 1=9.0 H),
5648, 98"(Urtﬁi)06 ¥55 ak for! 1157300 ADNEUNACH 1m£)edsms; h5&(m), 1524(m),

hexane- et h tate m xed sol ution t

7600wk Ay @ SO ORGP0 Pﬁ%@e’&é@%&?@?d C:57.13, H:6.35,
Nhenzybruycsr bomyé ¢, Yei i dkpéleddl g, 779 . An

expected profile includes: mp 119-121C, ' HNMR

8(CDCL3) 1.23 (t, 3H, J=7.4Hz)+3-506-3.90 (m 2H),

5. 14 (s 2H), 5.37 (d, 1H;x,qm>mﬁz) 5.65-5.96 (br,

2H) , 41671(br 111), 7. . LR(Na

1680@35) - R AP &@gyj?wmbqyyﬂ)(cme 1501713@(1\,\,)=,ster7 g{%{%g 8.0 mmol)

pro@QL Mol ﬁ@tﬂMl’Eﬁlw\’i?hi‘éﬁﬁvegfm ehelve ngSnL) and cooled to 0°C. Then,
C12H1604Nf) lcd. C.57.13, H 6.39, N: 11. 10, Qnbsd.

e@%wn@@mw éﬂosm infg: thy s@trﬂoarfer kpwe ehls erpepeEnd ot is further

c&idﬁé&pﬁp@gé 1%&%%&11%&%&%&%& oyl c@ﬁlpleﬁ&péfocﬁé’ieactxon the excess
ester (2. g, mol ) pr.oduced accord

aremwsze%veidgméﬁr s@aﬁsi@aeswﬁe diersahet iy %ﬂ]ﬁﬂyffaaﬁlé Thegpitsgrystals thus

oﬁth Qiceue mg{éd withQ: 1?632&%3-%‘[}@%%@111&% iR th BbBintiR q-isopropoxy-N-
utlon or 5 hours at this tenperature and stirri

bmylf)wcaﬂbemylglm@m@%ﬁl %g DTo%bay S0i expedies Beftsningludes: m. pg 111-113°C,
exces@‘gﬁg%a‘tﬁd 09 £AAPY 88 kd’@HOf—4t4hﬁz3f§§PE b, 1018 15 (5, 26D,

nia is removed undér reduce ressure,

546|(delit, TF8.0dp)s 6i5P15e8¢ (brf, 2. -¢-Re (whike 7c3|5y(§,t Fbs RI@&%CD 1668(s),
1%&52 d@%q%(lﬁ €148 edJGst;R n7§06@?xmfm Cﬁlt] hylAnglﬁl_ﬁ&a@t\%lues of elements

solu i on obta re a-1sopropoxy
(G ehz9MNoX feld dohd 6y IH/c?ﬁlnhTFﬁlOdié Cbsd 4:3§,60.479482, I)MO 54 are expected..
expected profile includes: inp 111-113C, 15 ' HNMR
6(CDCL3) 1.18 (d, 3H, J=4. 74 Hz), 1I.25(d, 314, J=4.4
3.81-4.20(in, 1H), SEZEBMELEZH), 5 44 (d, 1H,

225 S b Rty Rt s oS Plpmlsgf 45857 et

pipBaEdhscomAQ ) 1 2- OO ERAMRLE 1 Nisalisyelaidh dipadnaét) mi.) and cooled to 0°C.

PSR Pt S Bt
QO a rf@@e.The
a-t efn %BQ}( ‘él Cg)lérlisgefty%}lg%!#cé{&noﬁlyﬁsl\lf\hl c?ro%]illo 1lfl;t hl%x Y GR oen%it% o is further

ci nam Uced “accor
aqde@.-thg temﬁoel@sw\t?ta&sei p:l nosmdcls}mtme @nd stirghigoix ameiu(t&chqrrﬂ)hour. Diethyl

E}dis ‘El%ﬂlaﬂ a8 tlQe %0 uf; &3 lar a hg%l;; QF pe d%?t%% iégfs%ble is precipitated,

|oxane SO ut i on
fibeyed aod efdshfxileﬂi eth¢ro i fne attecxplltﬂtS1stt1®|rrrsﬂeachunsﬂ|ee ed®Bd pressorede pbtain pure

| ete. t| 0 drochl or aclLd - .
oS ST ot By FRRHHT el &' Bt SF S elsf RPLE ypedngey 'TNMR
S(W&édg)tzlcwr(bmm tEnper-anare, am)d 8328185 i(rg3H)S IRGEBLICHGEEI (s), 1581(m),
1§4%rm% 1I3r9JfJ{S%i 85)1% gt thII ether is then added to the
S

SOl ge an amount of the product as
possible is precipitated, filtered, and washed with

ether. The precipitate is.{h [ ed under reduced
pressure to obtain pure %ﬁiﬁﬁﬂ’}g& | yci nam de
hy dr @b buandtlghey-(NLbdiGy 16y yc888fylghAmanideao e d, P Ghimbl® prepared according

ST R Gt M RO AR

ca(é‘?-@n (50585 (amd added et bhe (sofutionl drborh S¢mpeBetede (4Rl sEiffing EXAMRIuEed for 30
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The a- net hoxy- N-benzyl oxycar bonyl gl yci nam de (0. 24 g,
1.0 ininol) prepared according 35 to EXAMPLE 15

W@ 1®4/4073703 di ssol ved in nmethanol, 12N hydr ochl PCT/DB2aG@0865

(0.1 nL.) and palladium carbon (50 ng) are added to
ntif8esSAUsHy@R géH athOQRk S TRE pAb LR, ca®Bfl isSthéd filkdddll duS and the solvent of
conducted for_30 -56 WD 2004/073703 PCI/1B2004/ 000865
the metherdiqyprgis rd1sﬁ1§16c} 8@ éf oht@m@ﬁ@p}@/glwmde hydrochloride (0.14 g, quant).
A&aéxb@@éd%ﬁéﬁﬁwﬂeé sukiensoD, éﬁf ?@'5 %UEH?%N(QG&@O‘S@@MR §(CD,0OD)

he not her quor is distil ob

4&%&4 hédeyIgl V@@n%ffh 48 -hy dhoret &m@e clesczﬁheSgan Wlalé?ﬁ% that was used to
?ﬁhe@?&p e&ﬁl%ioﬂf ?&%lhaqm&ep qﬁ%@@lﬁondeH fo%%ﬁ%%&}gﬁntg %gkflﬁ%liaceutlcal or
Hﬁggalaefﬂz) 170 3. The next Exan'pl e describes an

approach that was used to 5 synthesize

a- hydr oxy- gl yci nam de hydr ' formul ati on

into a pharmaceutical or EXadMRa¥diht. EXAMPLE 22 10
Preparati on of a-hydroxy-glycinainide hydrochloride O
Roepife@idn BOx-tipdroxkglyoytapededadatidoridko Ov OH HO O NH3 O

HC HOTJ~(r)/ HO ))~ NHS O O NHS NHBoc NHBoc NH3CI

234,221 &gs oxyl aﬁ/}@g\m acet alrA s a%dn%}eof
refl

gl yox I|c aC| m)nohdeQt g, 76 nnnol)

e (35 |nL) was xed overni ght. The

sol uti oQ"\mas t hen neutraHOzed with saturated NaHCO3
and evaporated. The residuetwas dissolved in CH2Cl 2
and dried over Na2SO4. Evaporation afforded 3.23 g
(40.0 %9 of <crude oil that was used in the follow ng
react j\on vvithcm_t‘ further puolfl(:atll_o| " 22.2 Methyl Q

N-t er fj- but oxycarbany! @ hydtloxygl yciate A st i on_of
m@t h |lyoxyl at e hemi 9 0 g, 18.9 mmol) ~and NH,
tert-butyl carbamate Og 17.18 mmol) in yy. g
t ol NEBec (45 nl) was refI u%@@o%ver ni ght. Evaporati oh
affor%ed oil. This crude oi4 was purified by silicé
gel chromatography Et OAc/ heptane 1/9 to 2/8 as el uent.
The pure fractions gave 0.6 g oily product that was

t hen crys, [1ized i q gl etlg} eltacrgj li/hept ane. The
yield O. tra observed were:

"H NVRsqI3BH M—Myomﬁﬁ SndmoMdirafdd (7.6 g, 1¢-Hymadb). m4métbz[no‘5 (35 mL) was
e s siiiged S

%’%&&9 (gvgfr%gh%.ig‘legs!_%ilgﬁwafs th Jgdegtra% J\gl)th g 83 and g:\?aporated The

residue was dissolved in CH,Cl, and dried over Na,SO,. Evaporation afforded 3.23 g (40.0 %) of
crude oil that was used in the following reaction without further purification.

22.2 Methyl N-tert-butoxycarbonyl-a-hydroxyeglycinate

A solution of methyl glyoxylate hemiacetal (2.0 g, 18.9 mmol) and tert-butyl carbamate
(2.0 g, 17.18 mmol) in toluene (45 mL) was refluxed overnight. Evaporation afforded oil. This
crude oil was purified by silica gel chromatography EtOAc/heptane 1/9 to 2/8 as eluent. The pure
fractions gave 0.6 g oily product that was then crystallized with diethyl ether/heptane. The yield
0.39 g (10.1 %). The NMR spectra observed were:

"H NMR (300 MHz, CDC1,)5 5.74 (br s, 1H), 5.44 (br s, 1H), 3.84 (s, 3H), 1.46 (s,

9H).

“C NMR (300 MHz, DMSO-dg)3 170.3, 154.7, 78.6, 72.8, 51.9, 28.1.

-57-



10

15

20

25

30

WD 2004/ 073703 PCT/ 1 B2004/ 000865 22.3 N-tert-butox
ca~yl - a- hydr oxyci nam de Met hyl
WORWe0T37b31t oxycar bonyl - a- hydr oxygl yci nate (0. 3BCTHIB20046H0865
mml ) was sol ved |n 7N NH3 in et hano (4 rrL) The
sol ut| on2 b he LIV,

eva Y poey
acet on| Yr : -lt%pguf?féjgg ﬁy&?@fg% i Qﬁé& gng P—nmol) was solved in 7N
NEhmonshaogh @phly). 50 hEtsolmsdnheeptsalm@ ?Ber’onu alﬁb@tua@owhu@mmvaporated and

T e L b L S
E@,Azﬂxeptdne ' Hp, 5/Daueft , The pHeld 011 8@ 1(795). TRINMR GEctkiMRserved were:
300 7 : .
2. 4 b S P DSt S RP s ApEFa [y SRR, 199
N- t e?H- but oxycar bonyl - a- hydr oxygl yci nam de ( 40 ng, 0.2

I i
mxégm%%b % Iﬂv\M/a%bg 1 t’o t(ﬁeﬂéz) ufl on atI SC The

cool i ng B2 idon was stirred

fag:je1§Qeljtrhlﬂmfﬁgrb&gf? Wh&&%ﬁ%}%ﬂlﬁ{{r&le (@b %%%6'2 ﬁlﬁ%ﬁrw%wed in dioxane
(Idembht €9 Fidn tesaned8i5 dule) wasiddsddp (blreaiowon TheCy i Blegogling bath was

reﬁg%dﬁ?’ﬁ&%t ?igﬁﬁn ﬁ,%zs%ﬁégfi %l;\flg %8@%57&1% %H&@ S’q‘)@ﬁylv\éﬂ%gwas added and

the splufiéd) was $BEINMRh(SOG ddentedDMBOLe 89s8lug 7@s Eya@fatetl. Threyield was
PR AR IS A R 0T 1 vS3 e
Pr epar at {FONMG¥ (580 l\ﬁimBWG)ﬁcﬁ Rad indg04. 8 (sFhibe NH2 HO

I\/EO—| O rpholin (r) -TII
O (1) N5 IR D 745 D37 Nt
N- ( Otthd-Tallomaty- Bxaplpie tiboxbeas ambaupydaph aharetdsowsyd) |ty grrepateex-methoxy-
lic acid nonohydrate (276 ng, 3 mmol) and
g@?—‘lg? U6ren-9-yl nethyl carbamate (320 ng, 1.33 mmol)
were solved in dry di ethyl ether (10 nml). The m xture
was stirred at room verni ght. The
soI vent vvas evaporat ed %@W e%‘ due was solved in
phEL hanc eﬂwx %)l)c ng mle drop of sulfuric acid was
5‘5&5 Ci’{ S SH M %t ure was stirred 3 days at room

30 tenperature. Sat. Na (100 nL) was added to the
m xt @r e andFmbcNas exigactled with ewdo  -58 WO
2004/073703—PCT1+B2004/ acet-@‘ge,—dﬁ—eﬁmver
I\Ia O4Gand evapor at ed. ThgrgLsi due s purified on
silica gel colum to give

o) NH, 0 Morpholin o o
—_ 0] e ~
/Ow/mo/ - \HKNHZ \Hj\NH_,_
NHFmoc NHFmoc N,
23-1 Methyl N-(9H-Fluoren-9-ylmethoxycarbony)-a-methoxyglycinate

Glyoxylic acid monohydrate (276 mg, 3 mmol) and 9H-fluoren-9-ylmethyl carbamate (320
mg, 1.33 mmol) were solved in dry diethylether (10 mL). The mixture was stirred at room
temperature overnight. The solvent was evaporated and the residue was solved in methanol (20
mlL) and 1 drop of sulfuric acid was added. The reaction mixture was stirred 3 days at room

temperature. Sat. NaHCO; (100 mL) was added to the mixture and it was extracted with ethyl

-58-



10

15

20

25

30

35

250 ng (55 % of the titled conpound. The NWR spectra
observed were: "H NWR (300 MHz, CDC13)6 7.76 (d, 2H)
wQ 2®9/0(x193 2H) 7 40 (t, 2H), 7.31 (t, 2H), 5 BOT/(B20040000865
1H), 5.35 , 4. 46 (m_ 2H), 4. 24 (t 3.82
aC(egate gT—‘Bd ovgr m’gosps anquq)aporatgd 1Hhe roqdne (\x@@@urkﬁ.qg on@@@g :g;:lg;column to give
2§04131§@55 %)4&‘51% t1t1@430n§30uﬁd?7}“h% NMlzZpel’ﬁra b wde0. 0, 80.5,

-2 a- Met hox ci nam de Met
N ot RiToieR i, CREL R BOny 19 Gadthed HosAiy o) hiseD.
(2:135 mil(br(a YH)er@i {4, 1MR3 .46 (@az}gm QM (&hHSN 8‘#."@ 3IH7 3.43 (s, 3H0).
me no
b bomts S OB MR i besia - e B, 200 s,
sol vedigs 2TkiEg (30 nnL) and norpholine (305 ng, 3.5
nol ) was added The m xture was stirred at room
t enper at et was evaporated and

the Me@@wt 9M@'% pacd.rined $bikyiCAMIBb HoR (10 & ve 1
( tﬁ% tlfledognm: 8Gﬁgm'Tﬁg%%bR (ec€§%n11mno)

of
Wé%%@wé?aﬂ\r%\km AoglRng! Somkig roqepiempyrauze oxernight Methanol was
re&'x@ved B SRpdrtion3ithe solid Srad fvedRetTinF exdb 8il)Ya6d RRPhEghe (305 mg, 3.5

npounds described herein are suitable for use as

1%10&%6@%@% grempteyps figed pluagm teRweehtedPatbi Spe S@%"@E‘W@S
e Bafd REd W %ﬁ)dﬂt Vaggifidh §9siBs pdl coRhaf B8R Yhdl(@l% )T the titled

medi canent._for the treatnent of subjects already
corpauat-eHha YR spaclyimepseged y/asipr event i ve preparation to

avoi ¢ vk (300 8o, @nchz hescef aaHpnB(33)s,0l8.ai nabl e by the
met hods descrlbed 20 herein (either alone or in

conj unction or conblnatlon4M44$4;¢#+—er a G NH,

cont ah#i e QP lydBamids UsbhpaendPiesttidd 1RFc ak$ Quitable for use as a
sui tabl e for use qg/blotechnolo ical tools and as

biogghnoxpEsat doqloP Ty ther BUERREIAR Anle proaverd ihoflYqapd also as a

pﬁe@ﬁxbée@ﬁ&aﬂ @ﬂ meBYarRRe fRRRE 8afRent fdd rsulﬁé‘c@ﬁﬁfe@dy ﬁlteféfe@dd’/MQHIV or as a
t her apy contegplated wher ei

PESHIAT H‘ieﬁadatt?é‘ﬁ? CIRENIRT R éb@crwm@? %b%P%’\]ﬁ Wetae fgthgds described
h&eh)] (i@tfer hiond\&Ef cafishctifoC@bdahedn wsh BV FeAGN, containing peptide,

W&?a%ﬁ‘{] gﬁb[gﬁ%g %giﬂrr]a %?orrgg% ia.rc,vel ty Qgﬁté;l’l:(])ﬂpg t&ﬁ%artdrpéor medlcaglents for the

treAmagtagd peadhtibe oEHID tdﬁﬁamblﬁl By Bﬁ@ﬁﬂiﬁﬁfa&u tibrCehmplé Sa Srodru@ therapy is
ha uti cal Mposi tion conpr|3|ng G NH, or a G NH

@6 Lga ﬁ$ ﬁ)@l@ﬁ@rﬁ ?\ﬁ% or & GsNHz, sontagspeg W e, Spfd o [ G-NHy, is provided to a

s&l@efcaﬁltrﬁéd andltie dobtcr ¥@kdvidet OF G&Ediﬁmi@t@ﬂ{oﬁr Al R eBNEE NI, or a G-
i nam de_cont ai ni ng_pe fides

and/or ot her @

FoBu AR e ort G BYEAraGS CAGH “POr SERAREH & 4 bhmaceuscsl
(dd. Wﬁpﬁﬁin@(&ﬁﬁcal GdSmlJ)défﬂlgn cBmpiditee@INTBNirSa B dQtai B gp@lde such as
G?I % gn g éo gﬁbe tre ted with these antj -

Gr s BREORES b Gy acoReD: per Grbe sstion Qb alE: andior other
g@bhbjuﬁlﬁé SorAdiging ﬁ@jﬁﬁ@ @h bE béikinfs@Fed\ak HRldrgh k@6, i@ exadpie Nime release
O%Pﬁ% %ncuude are not limted to, the
i ?F@ %W@J%%FQWP Iy ill, honpsexual s,

pr osiitheligh SnydnB LAY Eeﬂﬁ’é&ﬁeddﬁltlﬁhékg @ﬁtSHW h@fﬂiﬂﬂmohé #CS arophylactic the
and t hose profession wh %

n
mggtnstug%bj é\‘n‘bﬁﬁtsrféet Peé)ﬁ e at 6}5{1 fﬁrl HT%Q%%CQPH Sgﬁfjh ggyeclggnclude but are not
lnhdbédlijthé)feldEﬁkl thg @iRchiddBy NO, ARAUSCAAR nﬁaﬁs@tﬁﬁp H&%h%ﬂous drug users,

fied G tabolite X or ha are
PR i SRR £ e o 3 TR ol PO T Enck Wil patints o
bioladicklisedples.NH, obt ai nabl e by the nethods descri bed
her ej %f roc ssed |n accordance with
c onv’gfr%’flﬁog% é‘“B% mediggnsfgs coppnipy Rpeised G-NH; (e.g., Metabolite
XREWIHBAGM A0BGmbodiments of the present invention. The modified G-NH, obtainable

by the methods described herein can be processed in accordance with conventional methods of
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gal eni ¢ pharmacy to produce nedicinal agents for

admnistration to patients, e.g., mamals i ncl uding
whenvais3703The nodi fied G NH2 can be i ncor por at eRiCT/IB2004000865

pharmaceuti cal product with and w thout nodification.

galEME U8 mach N6 ﬂi‘&ﬂl@é Al efenphir mEdaiMtadal © patients, e.g., mammals
t herapeutic agents that deliver no

incbvse e TGO B R RO 5 Gl Bp o e product with
and WERER tmddWBHH. Oirthér, THe Enafbfbtinead p&ﬂ’ﬂa&uﬂ@é&:ﬂiﬂ therebeutic agents that
erein can be enployed in a
delayes oridie 6 NH: . seve;sﬂa?%féd@a?lﬁ ﬁn’rl{}“maﬁ”%%ﬁ? k 3%%%29‘%““‘)“
or IFRNAMMiG GANH, RbcrHebEranCes bs ldmpbbédemf a@lnnxture with conventional
parenteral, entera
exgipishisclt i @ﬁﬂ{l%gkﬂtlca]&f % qu%}%q 81@@}1% Sk é or 3 1é:ac€{rler s%ﬂﬁta%l%es suitable for

paREiRtd ABiterd Q@gt Sral) $utdpﬁ§ll a@plﬁﬂﬁaffmﬂh@tmtnoc adl¢tyricmely epictatvitlethe peptide
carriers inc t are _not

agedh-u Siiavde plgpg%yﬁgchl &GF able %Jilelgs 11};@3& é]blare no(? Iilh’llt%@'t& water, salt
sopﬁﬂaﬁy |1 BhAQNRIS arabie] Yepttdlt @01§ W@hit Q.llc$holg qio&tethmbne glycols, gelatine,

car bohydrat'es such as_| actose,

can@@y@gqe@ FHCB 138 HCES® anty]éﬂs% or §?181‘|1 n&a:%esau&? atee{r t%fc Qahmc acid, viscous

pagﬁf' ﬁf ekfﬂme Bﬁ SR ) hlonogcl}@hﬁdés aﬁd dlglyoenmlgsi paﬁaarﬁbgtolafa,tjy acid esters,
cerid enggfrithrltol

hmdgg?thﬁéqlwigs%éyql «BY"?J@P’QFW ﬁcy v§/ rpr zbrfna%t(l)lﬁgﬁ pretparatlons can be

stg_rjélﬁze@ had MeeaHtd ailed pigD afxﬂi'abo AgEnARn g b dubrisindy, iprdseragtivan dgtabilizers,
desired mxed with

WEitibg 28t Semu&ﬁlfé%%rs%lg& fog g%duegcllr% Pﬁnl%gl rpréssure: %t%ffelsg coloring, flavoring

a20& M otnati® gwsﬁhée‘s S Sthe Blal tha db ast db]lafehmhmewg wok the tnjodified G-NH,.
pressure, buffers colorlngcpflavor

i or
ar omdit F%nesﬂwdg?ﬁggsn tieprien W%Sl?%g]?)gl 48 (? G%lq 8 formulated with

0 not

288 B8 iR U Mhchi@ PR Hh Yhdr Bgénhﬁhmmlﬁlt ardl Bfdskhs, uph sglRY infection, so
enbodi nents, nedi canents co

|
af WragiE e aelgfttw ViRl 5pPonsey it Rress JlfOéla d]lrt]%le tocg'jlslsjeﬁ(:? dlc%ﬁ!\g_lg Pﬁ&lﬁ‘ucal use in
Rt RelirAGRM Rl Sratr- Ulﬂ‘lf&'lhbn Wi Kuabank.nffeet iagn@), nslsosideagnalogue reverse

trp@@plpﬁgf@gg}gli&gor;b@é%g% SYc @F zi P\fu?i ﬁ?lp‘fgl }gg,;séa\s(fuolﬁe 1danosme abacavir,
afld ?aléltrdbﬁi% 15)] rﬁl@ieoﬁ&%ﬁﬁlﬂgue trdversa fhriswiiptak irthibétatsnent asdf:nofowr (111) non-
-1 inflection in unan I.) nucl eosi d
g et on L B BT TOSRER0 1) BUEhRal e,
dgllziﬁlﬂdu?é 2l %ny Welidd€s inhirbiy, Uﬁjcm Qs isfivididitnavil] danosi neguinavir and

apacavlr, and zal ci t abi ne; .nucl eot |

appEapElp By élﬁgl&?qeﬁlﬁs%%%lqgﬁwp,bta’nte&r%i Lglléfﬁelea‘g E%Sﬁ%? rg%zs in conjunction

vs(ﬂd dd)nnﬁ%horpb&h@%ﬂlﬂ@d GeVe! HEV isan Sikell i @selop nsistahdensisce it is less
RTlIs), such as efavirenz, neV|”a0|n

b FBIDIel 909 s P e 46 SIRPBR LGS 5 s g the modified G-

NELA N 3Mpdar inIR! damB@Mhd particiet Onavi r, SaQUI navir and

anprenavir. By sinmul taneously usln @&@ﬁ of lated with or

f our IH}SftP‘équé’ﬁfF“%q halgaedicgmey GRyartisH! 66‘#) c BELORPERee M

%ﬁ@mlr{‘éoﬁﬁlﬁﬁhb&Wlt@Budléwldmwgh@x‘év&d\ﬁ'ﬁscnﬂaéé 1|nBlbit(§3'§,Sluc1eot1de analogue
kely to deveIoB resi stance,  since it is . d ‘

tpveEisaBIECITE REPYSCH| B4R 6 R BTEP e s, md protess

1ﬁilﬁlf)1ﬁcﬁ§ ﬁ%s&laﬁéﬁﬁﬁetﬁédsd&bmm&ﬁ&e bhekimockhé hredM@dlc%Nlr&ﬁts comprising the
appear 1 n he sane _virus Eartlce

kot POt Pk e G U SOBF PGP ChRggptde ansogae
réfe@sel Qhi¥biiRAse dinkibitdts,0fion-1Giclé6didd PeveR@rhiangtipase Wikilitors, and protease
nucl eosi de anal ogue reverse tra ript .. nhi bi t

igeIED EANRE %&%136%1&@ congn P@%P@%Jl?“?sa‘ﬁs%f PE@F%&S/ retexfiof or stability of
th&RbBFEOGINH,NON- nucle05|de reverse transcriptase

O Bisaa R BRE 3RS Dy SRRt boines G
BRI SRARAL $ar§ OaFRA o8 itiOinditicual FBtthnt AreidhGstifidb alieddisease, as well as other
nucl eosi de anal ogue reverse transcriptase inhibitors,

nucl eoti de anal ogue reverse Q{anscrlptase |nh|b|tors

non- nucl eosi de reverse transcrlptase i nhibitors, and

protease inhibitors can be fornulated to contain

other ingredients to aid in delivery, retention, or

stablllty of 35 the nDdlfled G—NHQ The effectlve

o, .
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WO 2004/ 073703 PCT/ 1 B2004/ 000865 factors known to
those of skill in the art. Therapeutic efficacy and
W@ 2004073793 of such conmpounds can be det er m nedP@i1B2004/000865
standard pharmaceuti cal procedures in cell cultures or
faewaambw Rt tAbscafi skif listhe ext. gTherapEEiﬁO:fﬁdady 4036xi¢ityhe sohsempounds can

bg ggt‘ﬁnaurieg %¥ S 0{% h%{l]lgacg.gf?%{ é?&cg‘%}l s 11% ﬁeglectuﬁtérresa or exPerunen(al animals, e.g.,
EDpdex LDgn@hd dose &thabe f&b%)b’é’&s @dpu%loh)h €l hea:toseol,atlo of toxic to therapeutic

f:f% Sglélaf tg?rg%eéﬁ? %Cem ét c§n EF éaxppr ge?’dle%slrtgen ltﬁlhh%ﬂ%ﬁgo bf’hannaceutwal
c@bpoaitingegdthhir emwelafge thm‘h;teumceuﬁ&ssayls mefdrani hd det wiiagsd from cell

ohbe 25 RSB 1850 R PR B en e
dedagdofivuch ¢oarpgendsfliec preferdbit mtign £ mngeemit mxaulamohmuatmns that include

ﬂ{ggf@éggivel@eﬁl‘&e Dé?ﬂc\ﬁ;{ tl“ll:lie gos?%leevgaglgsd\/g 1s 1an eyde e 1%1% upon the dosage
faesagpyed, oemitienp bﬁyepb,tmstemrdﬁd rmllté yf an’fimmhanp:at i ent, and

E;Eg s ﬁuggeﬁc‘{){?éaa%g rﬁrgdcr get&lr})gltt € IH ylgll %elll Eysilorllan i té/bc\e/gvgsﬁ%e]pealﬁesnt to be treated.
Dpé&dgt ent aﬂmuﬁm;mcnea’eeﬁ;ustem @gmdarsdffad:m hkivels pétheorrtiag eoiety or to

nﬁg{t g}le %Fsuieg p%f?% %ﬁ%? ﬁ ﬁa& ogsgfga[tl Y %e Of %ntt(b & &%&r%t 1r}/c?udF the severity

of akd @issast hadte, miye, beeighalead dended @ctho ulmnemtn cliagdémt hand frequency of
e.ve'it se state

nn{S' 'gtlc%laiirgfé ﬁ%r&ellaq(iiiéﬁ(s)afeaﬁéon gﬁgitlfvgga a eganf:e/ aeglgjongeetg Qherapy Short
adxehig }ﬂiaﬁﬁefcalticﬂmomﬂ)bsigorsm ladhamistarhﬁsda;ly rvﬁamm domg acting pharmaceutical
sensitivitie

CTERPIM b PP ShSLATP L BBESE P IR vy v ek
Crgéndinigs bre meld-lictaiahd/ cimhmn@a&td of gheapztrtmg;ar pfmamrtmu tthec @harmaceutical

C%Q}]g(?sglo%(lgﬁpes 161?6!112 81? grrfpg Vrén s?etreﬁoonce 1¥e %iri.% four Ve suy séven gight, nine,
tdvadr fivokd direesgiaddayl ear ance rate of the part| cuI ar

| verior o s AePHT SEY S hChrr D 1 hABDOR lfbirams. up o

téthlvdpse sf dbous &0 @namseldg}lsdndmg] upe, thetreue @if admrl‘EStlhtm‘ES meable dosages

il 2P g 86 FBC TR PR Al (5B 200me gogpe 400me

4ase 5@6111@bi§l()tng261)0@’(gaﬁ§(1111gj§p@ngj|7ﬁ@111§;p8§)ﬂmgh60mgu9@)mg‘ lg, 1.1g, 1.2g,

@%glgggﬁ”agkéfggﬁgﬁ E}g‘%g’;g, (f%g? %ég,%éﬁ%quLgaﬁng 14g, 15g,

1850y, 184,00amand 2050AYditia0NThe cﬁ)ﬁﬁlﬂmgatlcﬁ@efrme nﬁﬁiﬁm G-NH, can be quite

hh_g% lqgthOdS neq%lth%&% 1%3%&2%51&? 1(r)1§_) n%@cal%érglg Mglér coga%’trﬁtéons of peptide
agqnts&gn bé gl,sedS@,th Sgme &ﬂ@).dlrﬂehg D @ablel Sghcentd@ons iDigtopids administration

A5t o 08 oL Y5 4 s concnins o

tHebgdntodin@MR st B B hS5 0b Mto AR Sk 8XantpE pRESRY %oﬂc@nt?atlons for use in
top |cal form Mlar concentrations of peptide

(QpiA| BLISREERP OROS GIREBREREA FRFRTEEN! DElsiY DML, SSORIE, GOOM, 6504,
70@,memotm Isommf@smm@rgt)@{a\h ﬁﬁm Bin®i, flaﬁMnlsnMdZoﬂmfﬁnM 30mM,

%?’ngé di cal nent rang from 100: Mt o
éﬁ%n% %fﬁ‘%ﬂ@“%r @QM%WWWW rléﬁ’@M 140mM,
150 EdaQM/I 1t7@mt§10®$d§»koF1@0mM<§6mﬁm 300ERE, 80580, 350mM, 375mM, 400mM,

e in_30 toplcal appl i cati ons
RO QR g SR A e Brie A HEIIaHa 508 TEpds of delivery
iDpfdyidb4 6 QY hManﬁéQgMbelo%QOEeMeg75QM 130 0lbs. &EQWGO 5,206,344; or
5%%2)1HM 5mM 10nM 15mM  20mM 25nmM  30mM  35nivi
45mM 50mM 60mM 70nM  80mM 90ni M 100mM
120mv 130mwi1i, 140mM  150mW., 160mM 170mM 180niv
190mM 200mM 300rnM 325mM 350mMM  375mM  400nmM
425mM  450nnM  475mM and 50QM  Gui dance as to
particul ar dosages and net hods of delivery 35 is
provided in the literature and below. (See e.g., US.
Pat. Nos. 4,657,760; 5,206,344; or 5,225,212) . -61
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WD 2004/ 073703 PCT/ | B2004/ 000865 More specifically,
the dosage of the nodified GNH2 is one that provides
W@ edoftiozdzent nodi fi ed GNH2 to attai n a desi r abPET/EB20@K0100865

i ncl udi ng |nh|b|t|o of Iease d/ or
i nhiMPie BReibsely e rdopmer ¢ 1 o moded Qﬁﬁg’ﬁy‘me Hgkiges sufficient
méifiddiNHLeR SN dpsieble reﬁbét)ﬁn@ﬁ@@ﬁﬁﬂmﬁm dfiaepte viral release and/or

bl ood centratlon or bo h fr
B oRRHY BEUFF B o aOLEES sy B earaty LB prsfBmroduces o
tisGRNGERbs At drdeht@fiorD 6t Bot ffroah @pproximdiet 0. GMBBO 500mM.  Desirable doses

Pr ef er abl e doses roduce
PrRige @ritsFut 910 HO CO@??@E%QH ?fﬂ%fﬂi Shaet 565}4 %8°at%ut1’lefelable doses
préflife Wiisfe & 81088 keSS oPgreaterithin MY¥@NPI B4 td MDUABIIML Preferable
of nodified GNH2 required to achieve a tissue or

dogsciBh Top TREERG ikt GO BRACHIESC-Eh NEAYISH NP 20y @ tissue or blood

cog%mmgqﬂmoms&mwwm szﬁansmnanﬁfwm 4(ﬁMM5nﬁ15r5MM 55nM,
n

SR o 2 Tt S0 At S Ratpygoonne, so0ua,

6019%/[ %MMlgMnl\/?%nﬁES{Yh %hM 1300 230aM5,M000M aB6lM, 100uM,

OM Al t hou doses produce a tissue
ZQQDMG enst J041Mo rAlthpug@rde@ﬁ éh’at Pl‘ﬁéﬁ?e 8T coceqrigtiongfgreater than 800pM are
noQ ?Jf&feﬁeﬂey they Lahwle sdsednymitn8 O e SERAAhABHY 8f thA modified G-
stant infusion of the nodified G NH2 can al so be

NHI o1 ecbespoded 1 Hrip MEEIHHN & SEbISPRCEEIORM HELISHS pmeasured by
vibdEldSsues as neasured by blood levels. 15 Routes of

adm nistration of the nodified G NH2 include, but

not Reuiest dcrdministatipn efathe modifigd S¥Feicludpahvg ﬁfeel?oélhmlted to, topical,
u&é&érﬁqﬁ’l' P8R hstrofnfe8R D HaRGhindlial, #ACdnb-ARSRL VESYid administration

Topi cal "adm nistration _is acconplished via a
ist appreplishyd ajsph i tericadly eificdy ereamy Efls ginscprete: oBbgiEnmagificd G-NH..

T HHQ%MI?Qdﬁ'nNhgnon id Eé&Bﬁgﬁsth@by %ﬁioﬁto? atel@f, bifise, gel, etc. capable of
acco i shed y appllcatlon a cream ri1nse,

el
alorgng ap@éllﬁéd G NHagp PeARITA ﬂte%mr%@l prigrele @WWBQP arenteral routes of
aRERetdiRh endilie, SKLR RNEMRN 8! et iGeaPbio8cSihie@®M such as direct injection
Parenteral routes of 20 adm nistration include, but
ingyr & cprital [veneps Hee, ipravellogs tifir B RIS, HipRegifonpa) Joé(?tﬂi"-‘o‘ﬁneous injection.

GeUoht@Endlib 8L of MBGEEARn hAbR, BuC BBl in@NQYSinkéslBa and rectal.
|ntraven0US |ntranUSCU|ar |ntraper|t0nea| or

Tapgegrhinbod densajredeiews of cluisspimndatidigt psoekimiggd to, inhalation,
citdiR bR bRk &%ﬁaﬁz&bl‘{&ﬁe but are not limted to,
i ngestion and rectal Transbronchial and , o
t r anSanpeBioay of Batifed GrNBpAnIERE eaTRSANs iuitiide for eRical application
inBtufe, DAL ark b ﬁn%g:dt’c@ hﬂ/M@él@ﬁl'{ gEbeptaﬁb ‘ilﬁ}ﬁﬁnté/ 'oﬁltﬁlaﬁs 'JRH&D rinses, and
or intranasal g osi tions of i fied
gdontaY HAvE %rﬁﬁé?ﬂﬁdﬁhaélmcﬁ‘&%]@’ mﬁp‘fﬁebéqaba@apn @/bﬁnﬂefawmunds are at
1chd? it B8y Qiib1AE QifdOk fdritdPidake iPihe BRYSE AL QGbE b b¥positions for topical
acceptabl e i nplants, ointnents, creans, rinses, and
a@@p:glon A pprtl@ltg}graf uﬁg}l dugipg §@)anh 1r5ﬁg}upﬁ§ct@u}grp@g]: |119nsmlsswn of HIV.

s@%}‘é% bﬁnd&@%} subh M@%'ﬁau&eh@ut(‘amlJﬂgéd% &agihal dr%ﬁﬁt supp051tor1es
m ni mal soluble is suitable for topical uSe in

“B?@%ﬁﬂ?ﬁﬂHV€ﬂﬁ$8HSa@%ﬁﬁ@§?tlons for topica

appl £e@pds@nabehd Hobired kaxtsy siesE wr tgl'dgdeﬂ&l %@%h‘l@sltratxon include, but
i ntercourse to prevent transm ssion of HV

arg ot Hpited 1o RFESRIEHEIIYEY pesepiakle Busngsionn c,qﬂaovéeanﬁuﬁnda?@hnents applied

difetly | th Nthd %!ilmt & inéagbaRl 8o ANRdietMPRASt QNdteSs a transdermal device
creamns, | ies, lubricants, oils, and douches.

(“é@xﬁsﬁgg]a{ pag A o). ol%xafnﬁ@s ﬁ%ﬂptﬁ@l@@e@lwp@tlgqﬁsb &lp| @n o found, for instance, in
the PRASEANTBEskakidr&tics b @bk QR1TIAGW Y Hethe YL Ex@AhQed @ suitable transdermal

limted to, phanmaceutically acceptabl e suspensions,

oils, creans, and ointnments applied directly to the

skin or incorporated into a protective carrier such as

a transdermal device 35 ("tr&sdermal patch").

Exanpl es of suitable creans, ointnents, etc. can be

found, for instance, in the Physician's Desk

Ref erence and are well known in the art. Exanples of

sui tabl e transdermal -62
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WO 2004/ 073703 PCT/ 1 B2004/ 000865 devices are
descri bed, for instance, in U S Patent No. 4,818, 540,
w0 es®yeB7#pril 4, 1989 to Chinen, et al. ConpoBRCT/IBX6/000865
of the nodified G NH2 suitable for parenteral
deavibiad Byie S scaibed) fori indtdnue) én. Uil PatantéNo. A3 8,5 40yiissed Amil 4, 1989 to Chinen,
har maceutically acceptable sterile isotonic
6I utions. Such solutions include, but 5 are not
|'i m Cedpdsitjons af theymodifiett @Mhphiafoé fbnpﬁafrmteed agministretidngnclude, but are
11?tﬁ{n}l%tﬁ:}(gQp&lﬁgtageu%ozglgrg%geea aPl\é%pe%reslsoté)rﬂg s%lut:uo{rllga:]gxﬁlns%}{l%bns include, but
are moe htnlltad] too fsalinla anﬁq»ﬂoabhﬁd biFeNtd2salifto fip Oy Bdtnoo mﬂo af cettngd venous line,
H21 f.or t.ransbronchi. f?h dified G-NH
mfr?%\eﬁglés], Wgspgsr ar &Pr%a%erlt?ne%lt or (%bclu r%?ouamjec onto emo 11{16 2
|'i m Celpdsitiony adfi mHSmb@aﬁais G;NHaaunﬁmt doif mlansbrdma}hdt prgi transalveolar

or . st an s.ad
aﬁﬁwﬁgﬂgg é1'|1°| Vl?u arg 8?’(;?181161}69 %o Vﬁ% closfteaﬁlto%oq for mrhalatlont For instance,
pEuEkitne isadedmisedd ﬂn&aﬂydﬂyezwraremsgﬂso IA§D$: aatients it prE)@mt pEsmonia caused

bw&uwpgv??%%? zgtﬁr n\%%be% g&ll‘f:alg o1, transg)rcgc% }d?(r%%ﬁaﬁfadal ad%nr%lsnatlon of the
nmditﬁeﬂ GANEL.g thehuding tbonmar hmﬁecbm dtomosrand engyizas, @rea!ll$»oncluded within the
SCWBF]9 t?xg Sw\é\én&?ngﬁ{o eMtaP)g/ a\%sa c?t{ cu; Frﬁlypatrvg’ ‘?’a%fé atonqye?péﬂd%porlzers can be
1e\aalp)pzrdaﬁtedtﬁ> detiver bedifieé @elVily adapted to deI iver m)dl fied

gas :%8 nﬁ?s’g@ ﬁ)g t}%grgo ffrllefds{;1 mg{ﬁgb?eﬁ%f g “Omte%?{ Lg@"ﬁls{‘m‘m include,

bhi ot timdted o, plphamemmst ac«:adtalbje @ocient @, eachewobe tigyids for ingestion and

ills,. s est |
S&?BB%& %F 1eS ga? ]adnrnmrsjcer%c{ %8m Jcr’%lles ng)orlll ﬁ}gs %f H]i\/hmfectlon and the
et sdf LsangmﬂnqmwsjmelSacmﬁmHta‘tIom rlfaettctlllarjyl oaaﬂl,dlstm@”elr@asﬁhagﬁaceutwals for
g% (g'integ?%atl LSl %}J nt%b%xamn}e ale%ounu#a%ﬁ fea gulé 5’” Af 4a¥1et form, wherein

preferts
Igasdior iinpresdnt, naddiAdinpinéisdntidd (0, ofhgdroepedyrplamideateper oxyglycmamlde
e b St by i gl SOEEER T i
%—h@MﬁLﬁoxym yci nam de, a-peroxyglyci nam de 20 di rrer

i gl yci nam. de ether, or a-nethoxyglycinam de),
an arfberRodicleEtYRbeist @5 HAPRIFtOHPY 1y fefiet fhsie prfygntion of HIV

uif&,Qﬂoﬁ i nfortWi2 Ho ilafs SHtdi@abb&sdrBfl M8 GodsAn®) EMBEddADSatients who
ergﬂ%reventl on of HHV infection is i nportant. For

map e Y erositve dnd FhosSEdsinie Pnda?%%fbwéstogﬁtmn \the PV siays-t Gurther, the

niRatflce - NEVER beTBnuR@edihtY aPRSial doPodnshswhaze db%ﬁférs@idapﬂ?ercourse 50
and bOdﬁ\;trfl uids contain the HV virus. Further, the

ahiodiTF Rt RIsioe ahHBe Peshramagsisions fredmat invihe At and s desribed i
1HeQRRRSH da PAPP1iEBbn PSfistiduh g uf ubliPtiBh G9HbS SV ES/04350 on May 3,
to prevent transm ssion of H'V. Such conpositions are
1RHoRadak e4é art and al so described in the
i Nt emBRdbiieRAs oPPR iivedioh R0 Rkl §hRdnsRd %dlﬁ:aﬁ Rl ﬂen‘t such as gloves,
ubl i catl on nunber W90/ 04390 on May 3, 1990'to ak
tspfnd o SHRLaFEhiat Rpteqth aaimNl WRK HaRFIESOs. |A%@WH@133 the modified G-

NEQ&:Enh Bg nfllﬁégrﬁﬁd |119£@ b pBFHHeRTRRicH W cASPLQWES prefdd are coatings for
E etsgﬁ) surfaces that protects agal nst viral
RN TR P%COHAP%r G%W%Seﬁluyab § FE Uit h T G RRgarigyprovided by

pbeddr Fﬂbh@gﬁl@t e@d popti@saorP®y) YoBmbkc FBAin ?@htod%ﬁicﬁ @he peptide agents are
medi cal

Partl g |b eferred are coatings
W@‘g # %cﬂ‘? G1EC mefsEpls %ljsc"@{ﬁ‘g% AMfegicesprre thege §haf are physiologically
améﬁltblﬁla|and &Mﬂoﬁ@ﬁ wBRA DeeRpAViLAOkrRYiR aIWHSS the modified G-NH, can

nt ai s or by polyneric coating into
iffren g‘ﬁe‘tﬁ’&“gf’ésp gﬂﬁsb‘ﬁr Be ngf diguisd &, pairetfice polymethacrylate,

polynerlc materials for coatings or devices are those
that are physiologically 35 acceptabl e and through
whi ch a therapeutically effecgive anount of the

nodi fied GNH2 can diffuse. Suitable polyners

i nclude, but are not limted to, polyurethane,

pol ymet hacryl ate, -63
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WD 2004/ 073703 PCT/ | B2004/ 000865 pol yam de,
pol yester, polyethyl ene, polypropyl ene, polystyrene,
w@oigpe7oaf | uor oet hyl ene, pol yvi nyl - chl ori de, PCT/IB2004/000865
cel lul ose acetate, silicone elastoners, collagen,
pd&idnkide, pbigesteBuyplycttghhd, mg]spmpﬁerﬂgxﬁﬁ'tyb@ld poi}(bfttraﬂhasrsdfﬂa)ﬂﬁe polyvinyl-
Lssue

cl&@gg ?egu]ﬁ%exac%t?tegghcog%ggﬁ%%?eﬁ% lcgl agen, Sille, &g ptSu%EO coa’kn%% are descnbed for

ingfdec &MEIst Phdasit No.bd1D38 % ibdbdd Smﬁdnnheatlﬁ or98b iy (.’ﬂoXl et al Accordmgly,

ntﬁ)@g%{slcogj g?%g};gdbcg 'nle{? ti)\l%; u%hsblta %?VBT’ 1ch10n|1r|;]Vé) e d)rov1d1rég modified G-NH,
atiLfoRnylatig sdé sedichsoht fob dalery /e sutb@ds inofudind e lhtlmlﬁn eaddsaibed above.

8]; 03%‘8&5 (§f}d Bﬁ%atl nh goé‘tlpogiﬂ\s/t%?glh%c(gi éfetglg:atteon%ﬁedﬁ?o 01%r0v1ded By

oneN GRHPAT Bt ieR@MplEL © campcamtil feHhﬁéo@bﬂtlmmmtanCzaﬂtl—HIS/ pharmaceuttcal is

'dggte ée|td: gyles%?tﬂ bﬁ]{tg ?iwlblya WlltF rughga%s%lia té?ﬁ e? %gly n}ﬁe{) agoorl a tl%le Msufficient to

migdlblize edodthddHZ -1 ahd dbadting gthé hﬁ)dl[f[ﬁdl th‘ﬁﬂz & Niaﬁmbybxchange HPLC.
PEEZ ﬂa?y, 61%& ger% gallggelf% é){)\]flg% ?eréae fcgtr sgr é?gdsere}quPrg% S, mgnkgy sera, or pig

phBik &y u®er By @ifis pppgoach| @sdified 6-NISLthpidBy eltrfes ﬁoaprhe Gahil’nn whereas

ugggc!é%il (? EJEG@N% ? § gxg%g%ﬁ%gg S Jo%%%gragb(tl}felggﬁ%r %gr?ddao\?‘t?i%e?ﬁe isolation
of pBGifieeGaH,\tah b& geﬂletp&hfnﬁl&d of cordueting THY ih&otﬁtaﬂyisoldies of the presence

n?x@)u{o]quee egpgqt'%g,cag %satlft e u[)(thvbze ﬁgﬁ%ﬂglssgﬁgglc 1?18?01% st at ategrelated to a-
h&ekalR A RPeeRkxy Afcitesdd dibefl @lRRmid éﬂtérahieﬂloxyglycmamtde ol-
synt’heti c_conpounds that are related to a

ehpBrebeigmide; ?@rﬁeﬁ@mﬁg Hebsx yamRpERdidrn Pe g:rquﬁﬂewng the HIV infectivity

sEigl M&éeﬂ%mh@%metﬂk%éndug&i Ry Y 61 1@ FoiBied B=NH, isolated or the structure
et hoxygl yci nam d derivatives of these conpounds

of A styéhesie medified gluémﬁ@ldt fiee ERsh/0f; thf comppiidy iy beteqpdse dhan 1pM and less
I'gh t

R, FEORIALIR S o3 s s s,

SOQML @D, DL, iSeehhg| ORIV, e MEBRIL, GRAM, 1M, 7uM, 8uM, 9uM,

R, SIS B o805 s, 2400, .

b @S 24, ham 3,002 06 v A QO B YV2 Or 8 O Morm® GR1BbA h
27%%1'7\/[# 800“ OOthﬂfbﬂ?@@@ éLM 4MMI'L5M = 7'\/111 i iments, the
mi G- INHgderLtMed by jhe Met@émboy_@tmncg_@matei I\ p}@gmceti‘upM Furthermore,
tHeONEthdBMbodOMn # lglthed #3MovidthiMan 2 ira? GMnpifd isMected from the
28M 29M or_ 30M i nsome enbodi ments ?
ZFAYI Fongding. afHpuclegeide |af1=i1%%ﬂle DV e IRASETHERES 131136%3 |@cleot1de analogue

rd RGO PR Rtk '115111@topsh afoNRGAsI e alleverEeu bR CinhibhthE, and protease
nmet hods above can gg@%enente by providing an

mi¥Rifors intgy the dﬁ’ﬁ‘é‘t&‘ﬁﬁm%l érpiprihe metheds ghayaran be supplemented by

iKe@ipStatihd NEarQdr iy %%&hﬁ@eua&al ogue reverse
transcri ptase inhibitors, nucleotide analo rever se

t r ans\ihpEiaemedifEd F‘tlgflfscan PEAS§ELAS | 26 EsRIgh 9 W‘é?@é}’ze the inhibition of

HIV ARSEAHPdSiGed GBONR k& toaREbiPHOF 386tioh BRI Ql'fé(:ﬁ&?ln a subject. By
into the pharmaceutical. Additionally, the nethods

OBHBFEOL &% %@n@&ﬁptu@ﬁﬁﬁt gek Ctt;}aecqnh%m&steébv HgY &r wAe fsiakeady infected
Vth’dﬂtHIVt B @deﬂh@id%@ Qutlisebet iAlrbh@adhodifia doxg, f ']ﬁ/dancé'dmﬁgnal method, a

e us research togl to analyze the
St:%tﬂt 5 Rf%ﬁeddtﬂodl )9 @NG2 2gd Serelisetye by lteP]é“étl@ pHpfeption, is determined

(&5 gtﬁi/ dn@lykiR§1thB afnollt ¥f %ﬁmr kévaisé Qzﬁls@fﬂﬁasé ﬁtfn@ﬁ}tr inchrbtélf)‘gl@al sample).
subj

on e ubj e
1ok Tof <BELBHTRG TP RBLLEUE B RF PR Go S08p PLHAY by & mechanism
thanfs@erfepsht thah Ednvillidndl Sudl6R1AE bifdl destind poddath 1§htbtt&§t(sbe90 S. Pat. Nos.
provi ded nodi fied G NH2. By an addltlonal net hod,
subject is provided nodified GNH2 and the effect on
H'V replication or infection,gis determned (e.g., by
anal yzi ng the anount of p24 or reverse transcriptase
activity in a biological sanple). 35 It is
contenpl ated that nodified glycinamde inhibits
repllcatlon of HIV by a nechanlsn1 that |s dlfferent

S o o o o ey
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WD 2004/ 073703 PCT/ | B2004/ 000865 US6258932;
US6455670; US6537967). Accordingly, preferred subjects
W@ eooneTEd¥e pharmaceuticals contai ni ng nodi fi BAI/IB2004/000865
- glycinam de are H V infected individuals that have
g@\? é?i?p@& 6456670 Vapd 947 Aprsedieghs iptidereed abloestre's regpige pharmaceuticals
comr gdlhglh Fll%ﬁng{uﬁe alléyHIQ/nﬁl Cﬁ%ﬁ Qc?x?lﬁlualg]ﬂhﬁ%a% yevelo d resistance to
ec ed patrénts are provi ering anount 8?
nwbgmﬁ@ walog®es gn@/mpﬁmmnd@ﬂp@ g.,
a: ﬁg?y GMéjﬁ yc?lnglgndegw gﬁe«;teé‘lpgm{srﬁ% 81)&4@3&’ &kf@ﬁ(@ Qfﬁ‘ounts of modified
glmnpﬂmadm@tgh @W@»hyhimahfm@m)udam@lwmeoxnﬂuomamcbrdnmr, ¢plycinamide ether
I i I
01tag]m§ g&?&ﬁd&?@y%ﬁa&mﬁg@ ald ﬁxg rl%}\%x ?J&tmrﬁﬁ?a}xggﬂeﬁ Group I, which
ccgtay@ﬂmmﬁné@ldgyls,gaggmd f.02 o mmfe@ glycinagidg byd:ag&ule form three times a
I |
da\gp%&?g%d&w \le%wh é’é%ﬂa?q@ t}g%ﬁﬁglﬂﬁg% hé' §v1 5@ gﬁﬁdéf%ed g?%/cmamlde
Dot qapde fopmdigeeingy, dagmad @t@mﬂ 1] which wma@h ﬂeemmémdgalﬁ fsrreevided 2.0g
of ﬁﬁgéhi’ﬂecg g@l:iﬁa Lﬁe %Q%gbﬁﬁadfo%n%o%&w&f ’ﬁlgqg f igd dledﬂCthl’h in viral lode is

I yci nam’de capsul e form thfoughout”the
m@é@x@t flaaly WYncW@ﬁlpnql derbnigges thyyrdefest B a@mumyofbslw RNA (e.g., Roche

Aﬁ@'ﬁ‘l’@@ﬁ M@@deRem)h )] ﬂeﬁcﬁoﬂ Ea\hrafj@&ee\%l bte %@sem Lﬁ@tm&?d‘atehl Xa reduction

., Roche . reduction i
ln\ihQ'%POlleQfélMWAé@ecé@served as |nd| cat ed by a

r edu@ﬁé %thoﬂsn adobe cﬁm?é' Q&pp‘féfmehuea/ w%cﬂ’rrﬁl?t&'ﬁ@xq of Th Qntiviral treatment
met hods above can be supplemented wth adm nistration
sefsptegdnframmt tho i graup consitingof nuplhoside aplasge frevmct Hansgiriypg inhibitors,

n&%ﬁ&egiﬂaf&?u&fevé%é@aﬁ&%btq& 1@1{1@&099 Hén- ﬁt%‘l’e%gﬁ@revelse transcriptase inhibitors,
transcri ase inhibitors nucl eoti de anal ogue reverse

artdr%rﬁ@@smnphﬂa@é% i Firihe tlesr modiAeshGrNHb| userd indideseapeshasis can be joined to a
LﬁF){)@rF F rchlp'i)@sclgln 1‘1%@1&1‘ 1,04 %harm%b%ld%q Q,Blﬁ g' Qlibhﬂnta&ruﬁcally acceptable
he nodified G NH2 used hese net hods ca
C%%ﬂ10|ned to a support or can be adn1n|stered in a
phar fBGe Wl & akntGAMRfidSil %eé’h ROABRHEMS e CiRlali Yor purposes of clarity and
acceptable  carrier. 20 Wiile the present 1nvention
uKgstapdian e slelledde dhe at wiPrmeprgeietafat Fastoupehapess é fogh and detail can be
nlgc!leaﬁﬂtﬂoﬁt @Beind RO IR R AoBTor BB vaHKibA | €d in the art
appreci ate that various changes in form and

detall can be nmade w thout departing fromthe true

scope of the invention. -65 WD 2004/073703

PCT/ 1 B2004/ 000865 WHAT IS CLAIMED IS: 1. A nethod of
inhibiting replication of human inmunodeficiency virus

(H'V) conprising: identifying a subject in need of an

agent that inhibits replication of H'V; and providing

sai d subject an anount of nodified glycinam de that is
sufficient to inhibit the replication of HV. 2. The

met hod of Claim1l, wherein said nodified glycinam de

is a conpound present in a fast peak of cation

exchange separated gl ycinam de. 3. The nethod of C aim

2, wherein said glycinam de is incubated with serum

plasma, or a cell extract prior to separation. 4. The

met hod of Claim 3, wherein said serumis selected from

the group consisting of bovine, canine, feline,

equi ne, siman, and porcine. 5. The nethod of C aim 3,
wherein said plasna is selected fromthe group

consi sting of bovine, canine, feline, equine, siman,

and porcine.

-65-



6. A pharmaceutical conprising an anount of nodified
gl yci nam de or a pharmaceutically acceptable salt
wao b@seaf7osuf ficient to inhibit the replicati onP@f/1BIDYA/000865
and a phannaceutically acceptable carrier. 7. A
met hegiAf 19 SDARMEDES:a nol ecul e that inhibits the

replicati on of risi.ng. .providing glyci jde;, ..
Ly epaf T it e e gt P Remr S e G V) Sotprisng:
col umm f ofdedtiflying® sstjéct indieedf ah Qgenf ﬁaStQhMEitsae}fhaSﬁonmeHlKV ; and
and obtai ni nf%ﬂ“gal d eak vvh sai d.fas

f ak .
compr | sos PERTE Bt g! Bhatout MRrBR el e aR Bk f gtfcint fo
of HinfibiBhe fEbla;aﬁmcquﬂvof Claim7, V\/ner ei n sai d

lyc I s incubated with seru | asma prio
2] oysér B%ﬁns PR Claih #Wiemsm(ﬂm&fﬁeég Fﬁf‘% de o PR rpent in a fast
ser Um:dkf‘ofSzﬁioﬁ@k(ﬁldngers%a&d’d%lﬂfr@mmwOnsI sti ng of

8\” %ﬁ"e“ﬁ@‘?’l ngqﬁi Sl nﬁﬂ?@%a\%@rcg}aﬁr%df alc@?aéeg ﬂ} %erum plasma, or a

sel e@&l&dmﬁét@ﬂibﬁth@e}:gfaﬁbm consi sting of bovine, canine,
fel [ UI n and ﬁgr ci ne.

1 -
phar A SRICAT Cobr; Shgn S HorBeL e R T 5 FEUR fsistin of
r epl bewdhd, Gihnﬂﬂf fekithd/ e@bﬁeamaahl @dbyrcidehe nethod of C aim

t.hod  of ti.f a _nol eq
ST i B SCE TRt Ve P EB b S TIgEon o fgpesting of
gl ycrba\am d&iines efiag, aQulﬁtgmﬁmldarglpmirﬁam de by cat | on
exch echroma raphy for a ficien
Cr waof e egosh G S SHioRy e S s aa gy gy phacrsceutiall
sai d acdeptabatsagtharby suff&tﬁ]ﬂlt rERARiUT ititgreplivati@bofl HIVar@fa pharmaceutically
nol ecul e present in said fast peak to inhibit the
repl ia%ch‘ia@ﬁ‘%?lele V. -66 WD 2004/ 073703
7PCT/ 1AB26:04d &XQ684ig 4 doletiie tharitikibits té repliation d2HTVwoRpdii:
sai d gl yC| de .is incubated with serumor plasma
prior péogrgé?gaﬂ%‘??ml 4. The method of O ai m 13,
wher ei n Sab}ﬁreﬁlﬁg il pciaghiaebed chiinextBggedupn for a time sufficient to
consi st ovi ne, canine, feline, equine, siman,
and b??Pié'PgéaStlf% S®fle method of O aim 13, wherein said
plasma is oSﬁin&Lgt RNl fa[s@mak heh@ERURIE 8RS p&ki ddghpBfes said molecule that

bovi n , feline, equine, siman, and porcine.
16. %n%ﬁsgl@&? feptpnof Yy bits the replication of HV
8i dentlhé hethobyf Clagn meiieah 8id Ll ahdMidLis inkdbated Wiet Rach &f plasma prior
identif | n a cofactor that converts glycinam de to

nodi {9 €873 ci nami de  conprising: providing a source

9o0f cahachetod FePlamas) ﬁ'ger&ﬂlsdldsséﬂmﬁ% lecteal Rt @e BYup consisting of
si ze excl usi.on.chr om:lto rlggh and neasuring the
i

abi | PPYRBFALRS felRs pgin doaWEat ed source of
1e.of aThe tmetidd CArCIGHT 8, Wheleln said plasma is selected from the group consisting of

bovine, canine, feline, equine, simian, and porcine.
11, A pharmaceutical comprising a molecule that inhibits the replication of HIV obtainable by
the method of Claim 7.
12, A method of identifying a molecule that inhibits the replication of HIV comprising;
providing glycinamide;
separating said glycinamide by cation exchange chromatography for a time
sufficient to resolve a fast peak;
obtaining the fast peak after said chromatography; and

measuring the ability of a molecule present in said fast peak to inhibit the

replication of HIV.
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gl ycinam de to nodified glycinam de. 18. The nethod of
Claim 17, wherein said source of cofactor is serum or
w@bk@gnes70d9. The nmet hod of C aim 18, wherein SBCTIBRE64AM0DS6S
is selected fromthe group consisting of bovine,
1£ani Tﬁ‘e métBdd JF€12iRAY] KiRveiS bl @PoinaAfigh 19 HcGhabed. widGeruk@ plasma prior
met hod of Claim 18, wherein said plasm is sel ected
fron’fotsﬁ@raéioéup consi sting of bovine, canine, feline,
1£9Ui PR methbd 3 ClaA di 3P Uh6reMCsaid2serunt NEselddfed Gt the group consisting of
identified by the nethod of Caim17. 22. The nethod
of Cheuh et fgkienequine TR EPABOTRBRS Ur i ng the ability
19 sehdnS@P@bATeEN SIBUKE&cin QhidGRLsAE tiP kelécled Mdth Miet grbbp/consisting of
23. The nmethod of Caim17, further conprising
meas beViegCAOHE, BHRG pquneotmienid BUREFat ed source of

16.0f agtQdleduR 160 MnaNitk tHerdidation omply fdbﬁﬁie@bwﬁ’l,e medfbd ofAClaim 12.
nmet hod of isolating a cofactor that converts

13l ycf\nlaﬁ&l% ot yleningideepiegty dhah LATGES g&ya%m}dg.tﬂ grodified glycinamide
provigdhi@ing: source of cofactor; separating said source

of cofactor by size exclusion chrormt ogr aphy; and

obt ai ni ngPRVIEAPHRS ofcR&i°H separat ed source of

cof act or thatisPRUEItSe 63 diiof By S1Mblﬁé1&ﬂclﬁnh{l‘r€g1 ﬁ:ihy, and

restores the ability _of heat i nact I vat ed ger um t " "
convert GUeppripg the dgdins playirestingyo! $3id sepapts é@.m{eh(g cofactor to conve

abi | lgty}émaﬁd&d\ihl?ddléa diy¥Maiide. repl i cation of HIV in heat
i nactivated serum_ 25. The nethod of Claim 24, wherein

18ai d Tseomethed ofClaiy Hetbrrein aid spgiob po ﬁqt%fﬁ*rﬁmn?%r PlaFg-

19et hade afeifoh alrmuian, 19\RafeRiN sS@ kdurh 88 Wkdid S&hakd gdup consisting of
fromthe group_consi sti ng.of _bovine, canine, feline,

equi BBV EHiIEnTeling, QUpRsy 8ing: 29 PCke net hod of O ai m

285, WREHRIHISAITaiRl B85 Mheteth 01 G6dnRisfsEledd RemghOddup consisting of
consi sting of _bovine, canine, feline, equine, siman,

and PeYies eninep felines cquipes SN, BYPEICHSH e by t he met hod

?@f Gt H&f%@rldﬂlﬁﬁed@tﬂ@l@éﬂn&y@mﬁmﬁm /1 B2004/ 000865 29.
he nmet hod of 24, wherejin said frackh

°§e parlke euthee ot @ém&)fl 7, dBhSE FBRPriER A RSP Enghe ?”yt Qj said separated source

nodi foF gshderNRniba@iryThe nmet hod of C ai m 24, wherein
said fraction of separated source of cof actlg1 restores
Zhe Tapimeiheg obFlaiedt. fufise pampaieian MeeUEing 6 2RigRIALsid separated source

G NHRf tSFadidrdd Ednedt Gliide mdditied benmEt hod of C ai m 26,
erein said fraction of separ at ed source of cofact

2t est dr asthopeofl igplptmet & ceﬁactﬁreglat FORYEHS GHEBemige ity m%ﬁed glycinamide
convepdpdzidy2 to nmodified G NH2. 32. The method of

Cam 2% wherein said fraction of separated source of

cof act or PE¥idReESsSopReof WhiCloity of G- NH2 to i nhi bit

replicati Qehaftkinglavll dordB 8BorRRGY 5iY P8 HsisR EBhatd@apth); and
phar maceutl cal or nmedi cament conprising_ as an active

i ngr edi enttbtaigingt? Hrctigh oh st S?}la’fﬁl@ld SORIEE Pf/ eofpieyr By coptests G-NH, to
a conpaurd @NH, o Medt@edihe BBilily of heat inactivated serum to convert G-NH, to

modified G-NH, or restores the ability of G-NH, to inhibit replication of HIV in heat
inactivated serum.

25. The method of Claim 24, wherein said source of cofactor is serum or plasma.

26. The method of Claim 25, wherein said serum is selected from the group consisting of
bovine, canine, feline, equine, simian, and porcine.

217. The method of Claim 25, wherein said plasma is selected from the group consisting of
bovine, canine, feline, equine, simian, and porcine.

28. A cofactor obtainable by the method of Claim 24.
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11l (A RAcER R., R or apharmaceutically
acceptable salt, amde, or ester thereof; wherein a)
Ww2008/088bect ed fromthe group consisting of OXBOEIB2004/000865
sulfur, and NR7; b) T is selected fromthe group
2%o0n STlgm@ﬂgodcqf C‘é@uy@énwhegq;m paift frackipre of\gReprated sopeee Rgcojr]tc@r converts G-

eachNHnggﬂﬁmﬂﬁﬂjNﬁ:selected fromthe group consisting
droge optlonally substituted al kyl; optionally

3Os,ubsT 1ot @%ﬁ% wheptin ethiracfions efiseparatest sebree af qeyasiar ; Testores the
opt i gaal byneatinsdibibd &ﬁm%%%hl@mhf 1o RS- NI,

substituted heteroc ; optionally subst i t uted
3leyc| Bl msthed afyflai Wb@fg;p Isgid &iagdioniof sapagied source of cofactor restores the
het egof ch %Méa@lhqa&mted QRI BNBhck GNbS L 1%6&% G mgl

option substituted heteroaryl; optional
3%y bsith metberl off Reimckr hergin said festion of pgparated B%Ucf?et Qftcefpotor restores the
al kol OFMLNH?EQ ehnfds é}ﬂi@ﬁloln)éf ﬁﬁbﬁltﬁeﬁtqﬁa%gvated serum.
erhal oal I cyl ; wherein said conpound is in_an anpunt

£f f eétgh@@wf:@mpql, 19T Bedicapept Qogmrlp@&ps; Practigyingregignt, with or w1thout other
phar %@H}%ﬁgﬁ hts A oI B RfA: Cl @il m 33, wherein E is
oxygen. he pharnmaceutical or medi canent of claim

33, wherein T is oxygen. 36. The pharnmaceutical or

medi canent of claim 33, whereinsaid heterocyclyl 'S

sel ected from the g(gup consksf$@g*q&

t et r ahydr ot hi opyr an, * 4H pyr an, &éfﬁa@ydropyran

pi peridine, 1,3- dioxin, 1 3 dléxane 1, 4-di oxi n,

1, 4- di oxane, piperazine oxat hi a 4- oxathlln

1, 4- OXEHRATAR lcal%ye'cwf‘aﬁwrsaﬁ fmzéet friessh ot

2H 18e@kazi ne , nal ei m de, succini m de, barbituric

3:: I,]s dr f)ﬂlr g)?la{ bi Jﬁnl; rIEIﬁ%%; q%{qg ﬁo&tﬁ%go{ Wec%{lgsztllng gf ox%gna rsﬁl i, and NR7;

hexahydr opyl, 3, 5-t mijazlded ﬁbﬁl&l’léﬁ@&t@i’c@hmt{ﬂ@bﬁé}@gen sulfur, and NRg;
t et rahydr of yran, Eyrrollne pyrr yrrol i done,

0
pyrrolidi 6he, pyr rOF PiFecacihiAd 3%%ﬂ?@¥ﬁ5ﬁth§ﬂ % Fiqup consisting of

i m dﬁ?&bgeﬂ* d}fﬁonally 3absd‘du@i Qlkel; optiodald s@Kﬁ'ﬁ@é&ﬁa lkenyl; optionally substituted
1, 3-dithiole, di t hi ol ane, isoxazoli

i soxéli*}SYPYI’d‘PH?@nalIéS)(S&E%‘FW%CYC oghcely apﬁlqal?hlf/esubé@éatfahﬁaioﬁm% optionally

t hi ag@siitoRa c&dl‘(baﬂ%@lltyqjlo?ﬁonaﬁﬁ Gubl;’sltate@%éﬂéﬁbb}@lﬁilﬁyl olﬁﬁnél\@ substituted
2004/ 073703 PCT/ | B2004/ 000865 37. The pharnaceut i

madH ORI oFbE P dnheigroahy LR B e .HB%P%%O% optionally

Se| eﬁtb@ﬁ’tufeﬁ aMtbx s §1; DY RioEANSListituRd p@ﬂlalfohllkﬂnwherem said compound is
benzof uran, thiophene, benzothi ophene, pyrrole,

yr|Hﬁ%%mmuwﬁgﬁﬁge“U%E?%HQV“EEW%@%aZOIe i soxazol e,

3henzrsoxazdceutichir 8@ekanenbeMIHH B aZRke: E sl dnazol e,
% igole benzi m dazol e, razole i ndazol e,
etr okl

P GRS PsEiCaen of Alahy PP idereig i pigsine,

3QYT | ThélpiagmnacBichinNg meBihB&it B€claiflI30 888 ein sald heterocyclyl is selected from
1, 2, 3- oxadi azal e, t hi adi azol e, 1,

t hi alfe agz(ﬂ.}peconflftnﬁ |t%tra%k5%rﬁ’rzht9pyllaléz%( Byrarbtt%tfqhwlrﬁ]éylan piperidine, 1,3-
phen@?mapll ewdlcﬂxﬂd il Azddxn, 1&;%3@@?/ r}ﬁ}k@izﬁbedl Q%kﬁ@ﬂahfiz 1M oxathiin, 1,4~
Cl nnol 1.ne e, ul ol ne, ana gul noxall ne,

38. ‘?*’ff‘é}“?iﬁa QY@ féglva%l% AUt Larreing -oPaletaian saemimice, barbituri
wher &did) thalbeﬁiblﬁlhy lacid Sdl@@b@&hﬁﬂs flﬁy@ﬁlﬁtblh Edihy@if i1, morpholine, trioxane,
cons

n ht hal henapt hren
ant htaegcg 9- ?g,lS g?/ € nfﬁrﬁgfflrlo@&ﬂpgﬂ%% tetpahydlo uran, py¥rohne pyrrolidine,
pyrrolidone, pyrrolidione, pyrazoline, pyrazolidine, imidazoline, imidazolidine, 1,3-
dioxole, 1,3-dioxolane, 1,3-dithiole, 1,3-dithiolane, isoxazoline, isoxazolidine, oxazoline,

oxazolidine, oxazolidinone, thiazoline, thiazolidine, and 1,3-oxathiolane.
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i ndenyl, and indanyl. 39. The pharmaceutical or

nmedi canent of claim 33, wherein said cycloal kyl is
w@edoeotsd from the group consisting of cycl opPCpEB2e(04/000865

cycl obut ane, cycl opentane, cycl opent ene,

3gycl ape Fihﬁglia&ﬁﬁeal ey &E&E@a&@n@f c1GMCI30RB¥EMEaid heteroaryl is selected from
1, 3-cycl ohexadi ene, 4-cy cIohexadlene cycl ghept ane,

cycl ér?e@@@h gonsigine qfh@raﬁhaemﬁ%faré&t {Peouhens, beain eBlivEn pYBPle, pyridine,
cl ai Mma3R, oMR&E, %'eﬁ‘zo%olesls&@hﬁé:%&leﬁiﬁ%ttﬁﬁzﬂé BeHothiazole, isothiazole,
conS|st|n of h drogen; Cl1_6 al kyl ; C2 6 alkenyl 2.6

al ky ﬁlw az gmtzg}qu@zggﬂ ypyrazggs gllldmg{eer E?‘gg,@[lew quionoline, —isoquinoline,
cycl qa%dia)éine%lﬁﬁcﬁﬁé<§aﬁrlne hﬁ&e@fn@ cmlca&asﬁl (&3 o§l<ﬁ£ﬂo}é' 1,2 85Nhdiazole, 1,2,4-

het er oar yl allyl'carb
(Cc1 Gl)lgﬂukzgl@y (tr@g_zo}@ ggpq@quazoéen datg@?x/rﬁ:a |pgm1aze§ea|op§%g1azolgi benzopyrazole,

The @hﬁﬁ%bﬁhﬁ&ﬁk lﬁfhaﬁﬁﬂé aalﬁ&mm@ﬁn@duﬂmﬂ@ wher ei n
said Pé@ is selected fromthe gr OUB?ICOHSI sti ng

f
3Ret mjl"he peutlﬁql d)ﬁﬂedlcﬁm%to%clang iR saig fgy! 18 sglected from the
tert b ¥bnsididg of RRnPNALABEISMA, |ﬂ1€xﬁan@)[en?_‘? hhiERPRRL, tedhlinyl, fluorenyl,
claim4 wherein RL Is hydrogen
pharﬁﬁ@éﬂt@@éwh6¥ medi canment of claim 33, wherein R2
39S Sethe Ghethatdu@eal o SheGicObRt oLAMNST 3%, M@reﬁhfsafdly&ﬁl@gﬁﬁ,ls selected from
Cl1_6 alkyl; C7_6 alkenyl; Cr7_6 aIkan
cycl dbf I%fPuP CEFTEStngeohr BYRPISPRRS, ¢ ¥ é‘lfaP‘i/I (C){fi(’p@ﬁ“ﬁlilelyf:yd"pemene
het erg h{eg- GQ@MHeﬁ’dne agybhexhiRl efr. Wc}’dhﬁxadlene 1,4-cyclohexadiene,
(CL_ 6 carbon l; (C1. 6)a|koxy(C1 6) al kyl ; and
perhéW@P@?meﬁéVﬁyﬁpeWh The phar maceutical or

goedi caRBbm@tetical 0N fedicanbie r@ichid 3B dwadrkif IR, 1 i§ s&@dt@ﬂ fred the group
fromthe groug¥con5|st|n of nethyl

et h
n- butsysistiag cafp Bydjpecriafels GEWE - Gt JikenvlisCe er%@qu B eyetoa; c.
phar %ﬁ?e%déwlﬂal Qpclmeyl%ag)myl of hEte@tyBIAD MREE e @u’yﬁ*’z heteroaryl;

i's hydro utical or nedicanent of

LT ai e bo b | e B R I OHeN S

451 e | e Clth% glﬁlﬁlﬂlﬁélﬁlhﬁ ?) rn‘ié'dféalﬁéiﬁ %E‘ %T-alnﬁ‘ 40, Oif\/hehéiﬁi 418 l@ﬂoy} lgls.e@cted from the
CycCl Oa

yl

c3 5 Hﬁ@’cpé"f’%i%g §f metlaxlcqt%mw{ efua} ar%wtyl and et butgl
frete rmxpﬁéﬁﬂa&e@&ca%a&qmameﬁroy blaim Jmetx@é@ﬁrw lis hydlogen

Cc1 ggallylcarbon yl; 6) al koxy(C1 aIHX nd
éer halihs (REXmgpeptips]j or fmefhcamﬁé Oérfé?fl éewa?r@w b selecied from the group
nedi AR off GlRbIMMAEC, , WIS em §l§ér§rl atk m%as@ eckedalkyl; Cys
fromthe roup consistin yl pyI,
n- butl&ﬂemcgé&l butcyqloallgfll\(gfl Q)%}ql bulhg;procwg/l(CTHélkyl aryl; heteroaryl,
phar W@Fsélkﬁ@%onﬂ (@@ﬂu@@f@n&)aﬂ%ﬁ #bi BLANGE,. )\Mlﬁf ein

- are hydroge rmaceut i cal

4ﬁ’ed| Jé‘ﬁé%l?ﬁmBFeL@F%%nﬁwa% rog PR3 s oeg sif @llahstpelected from the

i ndepengeshdiyin §ﬁ1h@cﬁ}¥leé§h}ﬁ th%ﬁgfg , dad 1B RIHY | -
- 69 ﬁ 004/ 073703 PCT/ I 82004/ 000 “The
4Bhar nEE BITTRcEHtIGH orRYUERRRRE claim B, affhﬁfm@% isffydiogsm R7

48nd R&e E}jh@mﬁyéiﬁl@ﬂeﬁ me'ﬁileaméhtmﬂ%'ldﬁﬁ%ut%h%ﬁl LR, are each 111dependently
medi c nprising as.an active ingredient, wth

i t hoRESEH o thea%fP‘i‘R/?é’nFIﬁEfﬂé’é hediegen; Grca¥apdmdlisnys Cav alkynyl; Cs
f or rmlyaoﬁlw a,. phﬁét&ﬁ@y% i C@Uo)ﬂkﬁ@@;%ml@p'f %e&%c&elyl(q oalkyl;  aryl;

amd r_thereo t fectiv
i nhi Evleier (%e(ge}l}qé%[d?oahl, {CRl)alkpxyéC, galkyl; and perhalo(Q G)alkyl
47. The pharmaceutical or medicament of claim 46, wherein said alkyl is selected from the

group consisting of methyl, ethyl, propyl, n-butyl, sec-butyl, and tert-butyl.
48, The pharmaceutical or medicament of claim 46, wherein R;-R; are hydrogen.
49, The pharmaceutical or medicament of claim 33, wherein R; and Rs are each independently

selected from hydrogen and C,_¢ alkyl.
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R2NH- CI -CONH2 (B) H wherein, R is a hydrogen atom a

| oner al kyl group, a | ower al kenyl group, a | ower
w@bkdoynyd7oyr oup, a benzyl group, or a silyl gr oREI/IB2004/000865

substituted with an al kyl group or an al kyl group and

5N aTl@H’BHahﬁc@Iti@MQ)r aRdcdZnt & chirhy 9 rvagaim Rt DORQtre&pdrogen.
am no protecting group, or a . salt thereof

S phar AETEr O OF HOEPEAHERPIEBRBT ISR QEdRTAEL} vithout oher
I Ngr 2Give Moredibhis o Qmpoitd @UbrmAla B br a pldnndRutically sdegitSsalt, amide,

a conpound of fornul a C or. a phar. utj.cally
acceptelsr Begaf i angpiopy effegye Té’éllé&g‘gltnﬁﬁzlfeat‘fagor? n an
anmount effective to inhibit HV replication: 0 HzN
(C NHZ OH 53. A pharnmceutical or nedi canent
conprising as an activejingredient, with or w thout
other active ingredients, a conpound of fornmula F or
a pharmaceutically acceptable salt, amde, or ester
thereof, in an a { fe e to inhibit HYV
repllcatlon 0 NE%HﬂkGQ hkgé%% A net hod of inhibiting
t he repllcat|0@3pf H V gonprising providing the

phar maceut i cal nmedi canment of claim 33, 51, 52 or
53. 55. A nethod of inhibiting the replication of HV

C g MPLnSlPIR' 1168 rﬁyﬁlfogénn SoR, §UBIE N %1 duee Q 18Fer aiikea@egtbup, a lower

that inhibits thé replication of HV: an prov#%_ gl el
to saikgny lgmuw bﬁtnﬁﬁé ZHHENY At 81 S“B?“H‘f%‘b%%ﬁ%ﬂ @foup or an alky
cl ai P} g ar§t%atlc u@%nd R7Q a\‘Per%g%tQﬂ 3 h3amino protecting group, or a
PCT/ I'B2 04/000865 A method of inhibiting

repl sdhbeIeel of HIV |n a subject infected with H'V

560MpIy }ﬁlaﬁgaceutlcgle&txﬁeﬁﬁébrﬂ&t BorpHRin@ G ah At Q@rd&fenﬁ &Gt or without other
treatnment; and administering to said subject th

phar Rl drsrediiniop CoEE A AR Car gihirgrgoeugqally @%GP%PIC salt, amide,
53. Y estdt thBRdA QW arPmduRisREdve ROinh@RIHIO &dpiesioad HIV in a
subject infected wth HV conprising: adm nistering

to said subject the pharmaceutical |pr medi canment of

claim 33, 51, 52 or &3 and nEdsyring, the inhibition

of HV replication. 58. A pharmacgutical conprising

a- hydr oxygl yci nam de, a-peroxygl yci nam de di ner,

di gl yci nam de et her, a-nethoxyglycinam de, or

5§.é?t Uxoﬁ}‘é%élc‘éhﬁ@mr éhCél%@ntI H‘%‘r g’%ﬁ Q&Fvl: %%Ired%t gIﬂ'omwnhout other

rising a- roxygl yc
active ingredients, a compound of formula F or a pharmaceutically acceptable salt, amide,

or ester thereof, in an amount effective to inhibit HIV replication:

0]
(¢]
/ W/U\NHZ
NH,

54, A method of inhibiting the replication of HIV comprising providing the pharmaceutical or

()

medicament of claim 33, 51, 52 or 53.
55. A method of inhibiting the replication of HIV comprising:
identifying a subject in need of an agent that inhibits the replication of HIV; and
providing to said subject the pharmaceutical or medicament of claim 33, 51, 52
or 53.
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60. The pharmaceutical of Caim58, conprising

a- peroxygl yci nam de dieter. 61. The pharmaceutical of
w@@isi7H83y conpri sing diglyci nam de ether. 62.PdiEB2004/000865

phar maceuti cal of C aim 58, conprising

56- Metahaei@ ofGilasadeplicatd. of Fire upd@bjaatqﬁﬂd&te@@ith BV &dndiriding:
58, conprising. a-eth oxyglgﬁtn rlq 64. Use of
a- hydr oxy fieye mgaistacs B ierheisPet e pid cat i on. 65.

Use of a- hyemayigh 360diaain;ete tHe @hRtRpatieal ar MedieRARdTclaim 33, 51, 52
for theg inhibition of HV. 66. Use of
a- pefoXygl yci nani de dieter to inhibit HV replication.

567. WsgetBdd (ﬂ"mﬂﬁrb'l@ﬁ@ﬁ@lblib@ﬁcﬁhm irfd §iBfect iRfeRECRAK HI\ﬂcompnsmg
medi canent for the inhibition of HV. 68. Use of

di gl yci naffBRISErAS I i sHrifRt Herhpmgesuliprl Peaedigmeney claim 33, 51, 52
Use of s3diagd yCi nani de et her to prepare a nedi canent for

the inhibition of HV

a- met hoxyé‘?eﬁwlﬁﬁfheéfé’ﬁtﬂbonr%mmphi;—ﬂ“’(?nr eplication. 71.

sklse of @pARibexYgl babnam dent@o BhRid, NBHke fnamide  dimer.
for theﬁfanhlcbltlon g}F Hfli%/ %Z.W&?ﬁ of MEgE6 AP tnami i

a- et Wigkypiiayiderether, @emrtbowﬂhrimmidwpreﬁpmgcbma@iﬂe 73, f

nEeON . t
Phe b PRFpRAINEL AR, ok BBl ERLE R TRIGRTENt Tor
6oredi d‘aaelmnﬁmnml &l Gigmas, ??éalazﬁ% ue)egom%ﬁmma d(l)mrt h or
ofor miparEgiceniaf olimet Hogkrige deb Bt erds ¢

6am dehe pRfrme&hidal LIRS, cdnfprisifg amﬂmyﬁ&mﬁlwe to
inhibit HV replication: HO HN\N -MH HI H 0O
H Hpephasmagquiiqy) ¢f Claim 8, qormpeieng W@f@@@wmamlde

cRCT/ hRe 99&419@9%%@01?1§mldét@199%m %p'h%lon or nedi canent

conprising as an active ingredient, wth or w thout
66t heUse ate-hydoxyslycmdingn tcsprerarammn@n@br themhbitan Bf HEV.

B E RPN RRE AR Ry LAy %, o

67 epl iwabi @peroydiicinamide/dihdNtdprépald a tedicantdnt 16} i inhibitldn oNHTIV.

6g:. ¢ '%l)'se glf c/ﬁgllyclzinz}nla_ljde ether to inhibit HIV replication.

69. Use of diglycinamide ether to prepare a medicament for the inhibition of HIV.

70. Use of a-methoxyglycinamide to inhibit HIV replication.

71. Use of o-methoxyglycinamide to prepare a medicament for the inhibition of HIV.

72. Use of a-ethoxyglycinamide to inhibit HIV replication.

73. Use of a-ethoxyglycinamide to prepare a medicament for the inhibition of HIV.

74. A pharmaceutical or medicament comprising as an active ingredient, with or without other
active ingredients, a compound of formula E or a pharmaceutically acceptable salt, amide,

or ester thereof, in an amount effective to inhibit HIV replication:

I\Z/I
|
L.
J

N3
|
=0

T——O0—O0—O—O——T

l
|
N
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x
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(F) 76. A nmethod of inhibiting the replication of HV
conprising providing the nedi canent of claim 74 or
w(Q@ 2004/87370A et hod of inhibiting the replicati oPCDIB26M4000865
in a subject infected with H'V conprising identifying
78 SUR| B6tmdc-LutdReR nRficARen@8fHrishhBat ad MlivDinkfedlel® with or without other
replication of HV; and adn1n|ster|ﬂg to sahd suq %ct :
the AWHP &EEEifnisot cUTRAVA] gluioppuly s or o gharmagruiigaly agpeptable salt, amide,
| nhi B} dsieh ehefeBR ki SkioRR: Ptk Y inmibA HSW BjpBedion:nf ect ed
with H'V conprising identifying a subject in need of
such treatnent; and adninistqfing to said subject the
nmedi canent of claigm 74 or 75.;31 79. A uret hod of
i nhi biting replicathon of HI&Iin a/Subj ect infected
with HV conprising NedmGristeri to said subject the
nmedi canent of cl ai m/74 od 75; and \neasuring the
i nhibition of HIV teplicgion. 80. A method of making
a- hydr oxygl yci namtje hydg?chloride npri si ng:
preparing met hyl gfyoxyl e hem acétal by reacting
gl yoxylic acid nono&?braﬁé [ | methanol ; reacting said
fth t
O

nmet hyl gl yoxyate heri acet al rt-butyl carbamate

so as toptain nethyl H

N-t ert but oxycar bonyl - a- hydr oxygl yci nate; reacting said

met hyl N-tertbut oxycarbonyl - a- hydr oxygl ycinate with

78MMOMY ghe$0d @ initBtigbmhairéplication of HIV comprising providing the medicament of

N-tert but ox r bonyl - a- hydr oxygl yci nam de; and
reacﬁ#ﬁ§%§8¥%9N-

trer t hutesycarianyihg te Rypteatixy gf WiV inaritget infiected with HIV comprising
hydr ochl or.i c Spid an, [

. dd obt ai .
Ly oy 17D GBCH SR B e et P Gglipsor oy and
PCT/ | EZOOQF&Q@@&&g écssbid shibjB® tikafkddhmemiol cigim 74 or 75.
a- met hox { e conpri . _preparing.nme .
R (o priics drmBeirephoRyesitbOd p RombRalt Joh jy pupuisine
by react iigtiglinsxyibjes idgded onRBIOhYEHE@naNd

9H- Fuor en- 9-yl. et hyl rpamate; and reactjng said
met hy!| adm¥nistel°1tng¥o sa?da su%ecpc‘%he med%ament 0 claxjm ) 01'%5 .

M ( 9k fktued eMn@biyhARPRANMCGHEIONY b JubjechBicbRd With YICV absrising
W th annonia,and,nnrfhol'ne SO %F to ohtain
a-met h oxy@ﬁ%‘}lﬁﬁw iR _ald_ sygject the medicament of claim 74 or 75; and

measuring the inhibition of HIV replication.
80. A method of making a-hydroxyglycinamide hydrochloride comprising:

preparing methyl glyoxylate hemiacetal by reacting glyoxylic acid monohydrate in

methanol;

reacting said methyl glyoxyate hemiacetal with tert-butyl carbamate so as to obtain
methyl N-tertbutoxycarbonyl-a-hydroxyglycinate;

reacting said methyl N-tertbutoxycarbonyl-c-hydroxyglycinate with ammonia so as
to obtain N-tertbutoxycarbonyl-a-hydroxyglycinamide; and reacting said N-
tertbutoxycarbonyl-a-hydroxyglycinamide in hydrochloric acid and dioxane so as to obtain

o-hydroxyglycinamide hydrochloride.
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81. © A method of making a-methoxyglycinamide comprising:
preparing methyl N-(9H-Fluoren-9-ylmethoxycarbonyl)-a-methoxyglycinate by
reacting glyoxylic acid monohydrate and 9H-fluoren-9-ylmethyl carbamate; and
reacting said methyl N-(9H-Fluoren-9-ylmethoxycarbonyl)-oi-methoxyglycinate

with ammonia and morpholine so as to obtain o-methoxyglycinamide.
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