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WO 2004/073703 PCT/1B2004/000865 GLYCINA14IDE DERIVATIVE

FOR INHIBITING HIV REPLICATION FIELD OF THE INVENTION 5 A

new class of drugs that inhibit the replication of human immunodeficiency

WW?@GH&W as been discovered. Several methods to identify @%&%9{?(!4/00086
cinamide that inhibit the replication of HIV are described. S

Embodiments include methods to identify and synthesize modified

glycinamide compounds and compositions comprising modified

glycin&Rifee"eeTRP JtdE» TBIECKE ROURE &F FIHE HRFENTION 10

Human immunodeficiency virus (HIV) i is the name given to a lentivirus that

infects humans and that ca ?ﬁ gteflmency syndrome

(AIDS). HIV is a complex retrovirus contamlng at east nine genes. The

viral stricrevatigersirerssieph ireilighe rpdtadne riviorespestvelyisse fars V)

Imﬁ@%&@ R MEACOR RIRIGINGoNE VBT SR IEN SCHIAREs APGiftenyiial: that inhibit the
c t[tgrtlelol}sl—ﬂf\/thaerev ral %nX el {r]neet{ snl]al Igl(g l%lc}{ gENESALER and synthesize
ssory genes |nvo ved in VII’ rep Ication. gag and env 1(i:;yenes

enebﬂed f@blyﬁﬂmeihSOTi?Ié)UItﬁﬁsaﬁﬁétﬁﬁ@%&?ﬁfﬁé@?ﬁ%ﬁ%@tﬂ%%@rﬁb?@?é@éﬁ compounds.

genes are post-translatippatfycteaved driasevenaksmialier proteins.

Althougf the Or\{}?{g&gga P o of lﬁl‘u\s/ Emigcgéhtge nuc%loeg FaR Sld Shat infects humans

asymme atrical aving a gyd' SIO about 100n nm, a WI e free en

a@étﬁmoc@gqamacanmeé wmw@ﬁa%wweﬁww&ma}h HRé is a complex retrovirus

nusleasansiduithin gaeh malvie viriers gonapaseshatiwagmoalesulesofespectively
the viral 20 single-stranded RN nome nca S Iateddb grot i i £ h
pro ecE) yf%atlyr}p%g}eessgd: ?ro%oﬁe Grgxgersberecursog %’81y6eg{ﬁdelmc% Wz (;;0 eins of the
ofithecjatpprenélsolyprotit PYsE ey aafidreyduacprotelicd PRyl rephcation. The
pé@gh‘zﬁgér%@eﬁéﬂﬁigo@fﬁtﬁéﬂﬁ Singe %}&ﬂiﬁ@ﬁeﬂﬁ@é&-ﬂb@w@ t8hese genes are
etlolo gl EOf AID n|f|c tnp gress has been made in

C cave seve 1)
u]h(ﬁers € mec anlsms Pt the VII’US causes disease. While

many dratgimghdhe 5we§t§tmveft¥§éh ﬁe%mb@m%@@w | JUyEeEipg having a

th@{@@mm%e@bmwdmgewam@ the heteragenegusdaiueef dhabout 20nm in
wn}g!s the ck of s |tatgle an%lmaltumodels $See e. (g) a ?rtln Nat
72-

NI of the viral
R uLieo))N vaarle?y S B mAcaUtical Agerts have been used ¢ vir

ﬁlazte#ﬁmﬂ?é el seDBicHNvapaYelisebYr arsep ristETRIYalyoprecdrig irom the Gag

t E@%&%@ﬁ@yﬁ@pﬁws@éﬂﬁ&@é £018eiBayiEahs opligation, Iowe yen arisdedQibtease (PR)
not II of the drtég nh|b|t the enzyme are limited in their usefulness

rodudes manie ¢
a%(t erapeutic a A€se are nucleoside/nucleotide analogue RT

inhibitorS{p¢RAF| chyematw@itlﬁﬁtﬂdoe Bleaiirtetinhsation /st -agmnbcatiarogress has been
dirgetly, imhibidha.enrymesafamed tonas ARNAUAR0SsI0e:8nal0gua-Rlny diagnostic

npibiers (NNFSTLS), Nuslesside defiyatres, such s gzdotymidine . ouc 1 e

idovadinel) & itOFs Cause Serious Si
s%ﬁqgﬁteﬁ?éﬁ?“ﬁat‘i’éﬁt%@é?ﬁ Aot ﬂéﬂéﬁl@t@féaﬁqhttswaﬁémﬁfselhﬁmergd Adgrtin, Nature,
target7is dhe(Hidhprotease (PR) crucial to virus maturation. PR is an

aspartlc acid ro ease an n be inhibite tic com
(See e. g Iglc ard% algﬁaégqu% ge% aﬁiheﬁig %%5% fot eﬁggménﬁé" revetse
SHERGID IR e QspiieatiecobIv-beR iretesigsele i viral replication, however, many,

i not all, of the drugs that inhibit the enzyme are limited in their usefulness as therapeutic agents.
These are nucleoside/nucleotide analogue RT inhibitors (NRTL:s) that will induce chain termination
and agenis that directly inhibif the enzyme, referved to as non-nucleoside analogue RT inhibitors
(NNRTI:s). Nucleoside derivatives, such as azidothymidine (AZT, zidovadine®) and the other RT
inhibitors cause serious side effects such that many patients cannot tolerate admintetration.

Another drug target is the HIV protease (PR) crucial to virus maturation. PR is an aspartic
acid protease and can be inhibited by synthetic compounds. (See e.g., Richards, FEBS Lett.,
253:214-216 (1989)). Protease inhibitors strongly inhibit the replication of HIV but prolonged
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WO 20041073703 PCT/IB2004/000865 therapy has been associated with
metabolic diseases such as lipodystrophy, hyperlipidemia, and insulin
resistance. Additionally, HIV quickly develops resistance to NRTI:s,

NNFRhes@Rgyprotease inhibitors. Resistant virus can also spreggbeiwesReses
patients. Studies have shown, for example, that in the US 5 one tenth to

ong:fifth afdhecindividuals taaepibinfeciad.by HIM, %gq@gg)lg@gﬁw 1dem1a and
has develgped resistance to one or more antiviral drug, probably b(-:‘ycp
th&\WRFEHi#8%ted by a person that at the time of transmission carried a

virus that:\Héd clelel e dnesistancpOnearitted astiidtadeitfas e ervtease inhibitors.

d'?&@l‘é@?@d&f@éﬁeﬂ% %ﬁg@ﬂ%&‘ﬁ‘ ﬁ&t@hﬁﬂcﬁéﬁ }159@919%9%09%%:11 sle, that in the US
(See, e]%b U.S. Patent Nos. 5,627, 6.258,932: 6,455,670° and U.S.

PAVSIEED R P AtBrr DS, p@lfé@ﬂf%é@ﬂﬁ@@/g@éﬂ@% DY Y 2iresy v v that ho
10/t 0883 anchd0P3E, o8 d hesépepidpsablidesappiar teiahibitted by a person

HIY,rephicationin:amanasgs dats HHEreALDAR [ BUELae. Japscriptase

inhibitors and Erotease inhibitors and have few, if any, side-effects.

Despite thE8ePEHBT I3 e Ao PFrbAESSRTES &thsrapalimenigeriaidsatohibit the
inkgbitckidd replitatiofeds aganifesPaBR IEds. SOMMARY, OF9THE,455,670; and U.S. Patent

INYENE QM&H@?@%@@ d558¥Rd &B@%@%ymﬂ#&ﬁ}%%reﬂ%f%%dwg) These
synthetically prepared a- h drog&ycmamlde inhibit the replication of H
c

in BfASH e SRS iingtadpacisrdrttien .mén%ﬁflﬁﬁc1%elstrfé1f%rf@atﬁkan reverse
campositiansithbtiesnsistpeonsisibisentially lefycofeeoniprigesimodifiet. Despite these

9 '¥‘f§£}%”?jhg%&9%9%@9%1@4%‘%%9&{&&%%9 %&ﬂlﬂ% ?ﬂ? gﬂtion 1s manifest.
Metabolite X, alpha hydroxyglycinamide, or A aHGA In eith

enantiomer (L or D) or bét §M@M%@%QP ( Hp%th are
providediagactheenngiredients cﬂfaphaﬂyxaﬁeungahs@aﬁidneﬂicayﬁeiat&ﬂmatprepared o-

Inlﬂth()% dyr %PJ{%HQW{E’J 1@5?9&9)%%%@1?\7 dl\ﬂll%%dégﬁl%glyx%%?gn xr_?l? aspects of the

compounds, such as a- hydrox_yglycinamide (alpha-hydroxy-gly

a- %FBB&%%W&%H@&%%?W@W BROYREINPDT diRbHERAldY ethgrise modified
(hﬂ]}ﬂ@hﬁtﬂﬁﬁ@&dﬁiﬂo}zﬂﬂw a|ph@éfﬁﬁ1h@wghlﬁiﬂﬁﬁﬂﬁiﬁp(ﬁ@aa-d&{|§0 Wlytabolite X, alpha
&;gm;m&e%%Bx&%%@@%&&@l&%&h GIEY argine preferte

P or mtﬂe} 15|0mer (RorS)
actlve ingredients for 25'incorporation into a p annaceutlca y accep

fofmbdtists #ravidsh peﬂﬁgzéf’dl&slﬁﬁlﬁbﬁ% ﬂféﬂaaépﬁeg&mﬁlfoﬁwwﬂewamw inhibit the
antipatenisirabphiarmpassigitals andmmedicamenéa cgacbﬁxﬁ@p@@q)&)ﬁds such as a-
pr vidin 1 mod ifie mide und e.g., a Compound pro

2 élr% DSTRAHS ?T%yﬁ Ihrl];—%réx yl—?%ogif or'a pﬁoéglyr%lgc%u’i‘?&aﬁlflgbeée g}%‘ﬂ’é@ 0-O-gly-
sdﬁﬁﬁeﬁé&?qwmﬁw‘éﬁaﬁﬁﬁnﬁ? -(L-ahy- Eﬁﬂrﬁb@)ﬁimw}ﬂﬂwtwy@pmede(mpha MeO-gly
Shorhoth. ﬁﬁ%ﬁ%ﬂ&@i{%@ %&Hﬁ%}@%{%n@hﬁ%@n&@t%éwg@g%{% ingredients for

phlz%lcr(r)n%(l;a utlc%l Or me dlcgmen cludett&r % o
a-h d[}poxygqycmaml e (formuta ¥, &5 rabx(g/gféfzn At iy Borifdide inbibit the
E)‘%P@W@Fh@tfriﬁﬁé ether (formula F), and alpha-methoxyglycinamide, or

pharmaQ%BC(ﬁHM ﬁ%ﬁl@éﬁ@@&?%ﬁ%ﬁﬂ@é@@ﬂ@ ﬂ&ﬁé&é&%ﬂ%@ﬁ{ﬁé— o4 Q‘E(Pﬂy providing
both or. egpgr |so E‘R 0518121% r both. The antiretroviral fpharmaceutlcas

and me ente Sify” ca??‘B%OB?S\ﬂﬁ)é'Hi‘?sbﬁ'u e Ed Sade FolmE: F> G, H,

en S escr

(eﬂgl) WMQ@M@YW@@HI@NMQ@S} fifectablgidosed, or ) or both or either
tragasde ([U&J o 01%%@@1@@&%@%@%&@&%%!9@69 ARG 1 pharmaceutical
modifie gnycmarq %e cpmgound a
or medic chu or example, w-hydroxyglycinamide (formula C), o-peroxyglycinamide
dimer (formula E), diglycinamide ether (formula F), and alpha-methoxyglycinamide, or
pharmaceutically acceptable salts thereof in either enantiomer (L or D) or both or either isomer (R
or S) or both. The antiretroviral pharmaceuticals and medicaments describe herein can be provided
in unit dosage form (e.g., tablels, capsules, gelcaps, lquid doses, injectable doses, transdermal or

intranasal doses) and can contain, in addition to the modified glycinamide compound, a
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-2 WO 2004/073703 PCT/IB2004/000865 pharmaceutically acceptable
carrier or exipient. Containers comprising said pharmaceuticals and
medicaments (e.q., sterile vials, septum sealed vials, bottles, jars,

inge izers, swabs) whether in bulls or in individual doses are .
yéoqgﬁgﬁjﬁhgents and, preferably, said formulations are prer})acrg 2004/000865
acgordin o0 certified good manufacturing processes (GMP) (e.q., suitable .
o e e S s e el nd
DG petieiii s &t o ED Y arthsaidcesAtairerdedrmpiise avtatsshortothars, swabs)
ingigiadhatrgtects appiovaloisaid ﬁ@HMl@&@ﬂﬁﬁ@!ﬁnﬁ,afﬂefQ@BE{mm@ M@hutations are
requlatory body. Nutriceutjcals,containing said com ﬁ%}s with or without
e B S R S sccepe

embadinienecaRotaeikioy aqsiecuriorohpisdeny ororeioinioreoof(ERIA)) and said

1Qa6tkel Quirplicompesndse g indvietahalite & Aapydtaxyg Neinamideion from said
(farmula C),.a- peroxyglyeinamide.dimer.(formula E), diglycinamide ether .
it o i e R
ofFbthrer ither RGifer (R wreSPelibens) iSieterprecursors or prodrugs

include, {emexanmplenaglyniRamidacaniaRingpeptige KiYINGINGMIYL more of said
itself (e.g., GPG-NH2 or ALGPG-NH2). These precursars. or prodrygs are
p%@f&eﬁ%ﬁ&lcoﬁ?ﬂiﬁgﬁ%dﬁ Wit 15 %e.tél?o%ad%im %?ﬂffﬂﬁy Snaiifie %‘f‘mw]a ©), o
befoveyelyeaftenidelivemeof (Renpradripy) withy annaiériatiterg. {farcdfactr(sind  aipha- .
contaixng, sataral suchasigiRheall Serum oAiNG S RoRIBIG Slor both). Such

milk, horse serum, plasma,_or milk, cat or dog serum in isolated, o

e AP REHBASSF PR B Ce faBle B B m e G TN o S REEFEG PSP ot ey ipgride ftself
a madified-YicmarhideCcompo Uhcs¢ g seompoohtkprovigeddsyd in conjunction with
f%é@%'@&;ﬁmﬁis&ﬁ@y ﬁa%ﬁ@mr@o@eﬁr%ﬁ%rﬁmigmﬁg &4 mﬁqumterial (eg,
or elt??er isgmer (R or S) 20 gr both, §u_ch %<¥, Metabé)llt,e X). As above, said. b

protF G IRGThEtBI oA CAITERS Rah B Prefardd B St g o CePiEd fS g horse
manufapturirg prodesse o G Ry e. o islitablerfohol eceepfadibyapable of converting
g@eRmeniabregt Ao HDAdY SHel g%ﬁh&%&d@cr@l)&aﬁa%fgﬁy RISHANOR provided by

(FDA)) and said coptainers comprise a label or other indicia that reflects

ATV Bt B ot 1St o SAs SOORTAHE AL PGBy B oomer R o S
Neitrbotiutivelisae dvitsiphity Said fonsheletiorigspwith:geafitiwuformulations can be prepared
st functioR. 22dndicia.atenaisg &%&%@m@%) (e.g., suitable for or accepted by a

Alpha-hydroxyglycinamide (a-hydroxyglycinamide) or a pharmaceutically ,
R R P S P e G I LA TR0 contmers
préferrisd akivbonyhedieditfolhactrporatioryihtd pihfenadetticélsrand!@overnmental
%Q&W%%}th @&ﬁ&ﬁ%&§%@1&ﬂﬂ{%@$&%rﬁ§ﬁg§%@@v% SlWithout structure-function
Pgﬁggnaagzga |g%ls a%d medicaments that consist of, consist essentially of,

or corlnprrlsesL gﬁoa P BRGA (in R or S isomer) or D -alpha HGA (inR or S

“isomer) 6ithathy fwithebithemRloteSuphdsptly igemilks oarepbmbadiments acceptable salt

TheseCempOsitions (B GoRRNES «CaRSBScRINS, (LaRIelS  [RITAYEROUS predient for
S?AE&'OQ% igggl§9eﬁmal, m%razs?s | solutions, and other pharmaceutically =
B AR SRE)SPETER @Wgﬁé’iﬁ?tﬁﬂﬁ}i&@ Brrediieiblisthogplcation of
oféHzyMariezttytisrépanre dneitetasithaXyoorisy ntheticat g seepareds, or comprise L -
(&'@hﬁh@@lﬁiﬁ?@ﬂfﬁ%?&lyy@mqﬁ}m%‘Wbp'gsig%eﬁ%rr E&H%H{ﬂ%ither R or Sor
anasor. pro aton .
Q(%w_ i Gmgf.%gare em%odlments. These compositions (e.g., ampules, capsules, pills, tablets,
mtravenous solutions, transdermal, intranasal solutions, and other pharmaceutically acceptable
formulations) preferably contain, provide, or deliver an amount of enzymatically prepared
(Metabolite X) or synthetically prepared (alphaHGA) aipha hydroxyglycinamide that inhibits the
replication and/or propagation of HIV.

Embodiments include, for example, vharmaceuvticals and medicaments consisting,

consisting essentially of, or comprising a modified glycinamide compound of formula (A):
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Embodiments include, for example, pharmaceuticals and medicaments
consisting, consisting essentially of, or comprising a modified glycinamide
compound of formula (A): -3 WO 2004/073703 PCT/IB2004/000865 3 1 Il

R fdarézdnN ERG 4 (A) ~/R2' R R, or a pharmaceuticallycy/ipaoos/oooses
acceptable salt, amide, ester, or prodrug thereof; wherein: 5 a) E is

selected from the group consisting of oxygen, sulfur, and NR7; b) T is -

selected from the group consisting of oxygen, sulfgr, and NRs; and c)

R,-Re are each independently selected friom the dioup consisting of

hydrogen; optionally substituted alkyl,.eptisally<Sukstitutelisalkeny!;

optionally substituted allcynyl; optigﬁally subgti»tuted cyicloallcyl; optionally
substituted heterocyclyf, ptionally substituted 1d?cyclqglkylallcyl;

optionally substituted heterocyclylalkyl; ogtionally substituted aryl;

optionally substituted heteroaryl; optionally substituted alkylcarbonyl;

optionally substituted alkoxyalkyl; and optionally substituted perhaloalkyl.
Desirplsieneonmpesitianspincluce phadmeceuticalsiandharedicamenits that

consist of, cowseﬁ&@@%ﬂl'bwogarp%m@%g@ &ﬁog'ém%gsﬂ.tyglmge_

compound of formula (B%\:ERFI |0 1 R2NH- 1 -CONH2'15 (B) H whetein, Rt

is a hydrdgen GibHHMLHRAR SRS sirs i rairehy o apd Misvad

allcynyl groupkaRbenzyhgrouxpondarsilylsgirottd Sunstitistecbwithaamditlgylof hydrogen;
IMRANAN MU PURIAND AR GAMALSOLP SRL.R2 @ﬁleﬁéiﬂrga]%@ﬁtuted alkynyl;

atom or an amino protecting group, or a salt thereof. 20 Preterre
éﬁ"i'ﬁ%f

cSRIBEE oL e P e GHEE SN e Bt O Y copRiigrdly  substituted
cansistiiebiientialisicoklior comprisk lammedifier gy cinainiss campouwidofl; optionally
foﬁﬂ&kﬁl&g)ﬁe%rdé%b‘\oﬁ@lﬁllw tl'l%st%d alkylcarbonyl; optionally substituted alkoxyalkyl; and
optionally substituted perhaloalkyl.
_ Desirable compositions include pharmaceuticals and medicaments that consist of, consist
essentially of, or comprise a modified glycinamide compound of formula (B):
R1

O

RZNH———C~——CONH,

(B H

wherein, R' is a hydrogen atom, a lower alkyl group, a lower alkenyl group, a lower atkynyl group, a

benzyl group, or a silyl group substituted with an allyl group or an allgyl group and an aromatic

- group and R* is a hydrogen atom or an amino profecting group, or a salt thereof.

Preferred compositions include pharmaceuticals and medicaments that consist of, consist

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

8]

H,N
© NH,

OH
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-4 WO 2004/073703 PCT/02004/000865 or a pharmaceutically acceptable
salt, amide, ester, or prodrug thereof. Particularly preferred compositions
include pharmaceuticals and medicaments that consist of, consist

aRSENtY;9f; 0r comprise a modified glycinamide salt of for : }
HO NHZ2' 5 (D) NH3CI The compound of formula (C), "R AR s

a-bydroxyglysinamidecaisaeeiredinas Mataholite LiaBRAHGANRS preferred
beceg%tggsqguce.(lzi1 y.an.enz mz%llicI rogess,and isolated using cation _
exchange HPL haiihe COMBOLAY SPFOFRTAA B haQ Beety st essentially of, or
syffFetieatyod s e caomiskis i bdtfrtheld@tompounds 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," "alghaHGA," or "modified glycinamide,"
interchangeably. Preferred compositigns also include pharmaceuticals

and medicaments that corll%st of, copsist essentially of, or comprise a

modified glycinamide compo or E) or formula (F) 15 or a
pharmaceutically acceptable salf thereof: HOH\" 7NAiCN H OO0 HN
---CCN\ (E)HH 205 WO 2004/073703 PCT/IB2004/000865 O H Il /H
N-C-C-N HI\H H\ I /HON-c-c-NYEFH H

The compound of formula (Cj, o-hydroxyglycinamide, also referred to as Metabolite X or
alphalGA, has been produced by an enzymatic process and isolated using cation exchange HPLC
and the compound of formula (D) has been made synihetically. 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 X7 “alphaHGA,” or “modified glycinamide,”
inferchangeably.

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

or a pharmaceutically acceptable salt thereof:

H ‘“i 1 H
Sl
HT l \H
|
G 0
"~ e
/ T c N\
® " v H
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Preferred compositions also include pharmaceuticals and medicaments

that consist of, 5 consist essentially of, or comprise a modified

glycinamide compound of formula (G) or a pharmaceutically acceptable

sl thereaid@ NH2 (G) NH2 10 Alpha-methoxyglycinamide hgsiag®o4/000865

been prepared synthetically and this compound has been found to be

more stable than alpha- droxyglycinarnide. Embpdiments also include

several methods to iden%\and isolate phodifiedrglycinamide compounds

that inhibit the replication of Ntv-afid-méthodé!to synthesize these

compounds. Some embod%entshgoncern me}hods to inhibit the -

replication and/or propagdtion of HJV, wherein a5 subject in need of an

agent that inhibits the repfication of HIV is prc;gi}éﬂ an amount of

enzymatically prepared (Metghalitg X) of syngliretically prepared alpha

hydroxyglycinamide (aIpha/HGA) sufficﬁnt to i}\hibit the propagation or

replication of the virus. In some of thesgy methods, the affect on HfV

replication is measured (e.g., by observing or monitoring a reduction in

viral lode or a marker thereof). Additional embodiments include

approaches to treat and/or prevent 20 HIV infection, wherein an afflicted

patient Q1 & BeiPOB LR EOMAG a5 AAMdeH B0-RMRUR' Bk consst of,

modified g ycmamldlg fe.g., a}p%a- ydroxyglycinamide,

acperokygiyeinimide elierriglycimsifide RiREFBIe compound of formula (G) or =

alphammetikexyolyeipannds) suffigient to inhibit the replication of HIV. As

above, in some embodiments, the compound or a phannaceutical

containing the compound is provided tg a subject in need of an agent that

inhibits HIV replication and, in other empodiments, 25 the affect on H1V

replication is measured (e.g., by measuting a reduction in the viral lode or

marker thereof, such as p mulation or reverse transcriptase

activity). -6 In one embodiment, there is proniéd the use of a composition

comprising a- hydroxyglycinamide {formula C) or a pharmaceutical salt

thereof, in thefmanufacture of a m¥dicament used to treat or prevent HIV

infection. In one embodiment, there is provided the use of the present

invention, wherein said composition comprises the a5 . . ih

hydroxy AR SEATEBRTOIEAS T501 RSP STRRT Shistbrtiraty. Thd Rtscompound has

presdgleahih e beené thelptesehiintedtioyy ywhengite said

a-hyd rox}!&%}%&ﬁ%%dﬁsg%%@ E)elS1 8k NE TSy GINARIAR: Mbdified glycinamide
0

another embodiment, there is provided the use of the present invention,

wEerETadidhat HMB*%1%?F‘%}%C?£ ](%{’ﬁm]l &165“?@55{0 synthesize these compounds. Some
D sabyddnaeyg b{ﬁi&@miﬁlﬁhgdm mrmtﬁiﬁ_r ém@ﬁmmnt,addéneﬁ@mgedfﬂhﬁ% wherein a
useof e Present 'Qlyeagsmhwhmﬂssmg AQ RN NEVCINgIIAGed an amount of
(forrr%ucla _(L}) IS a S-a-hydroxyglycinamide. In another embodiment, thereis . .

prevAcER EAEYL e B te (e ntention WiTtrall separed alpha  hydroxyglycinamide

a'ﬁ%ﬂi@@l}/@iﬁ%ﬁi&oﬁﬂﬂﬁuh@@@aﬁe&-hythﬂi%@@tb‘f&hﬂdf&um In some of these
anQthen emPofimentyiers s, piovided dhes ksg ;mepﬁgg%%mm&m reduction in

wherein said composition Is an oral formulation. In another
viral Jode or a marker thereof). Additional embodiments include approaches to treat and/or prevent

HIV infection, wherein an afflicied patient or a person at risk for coniracting HIV is provided an
amount of modified glycinamide (e.g., alpha-hydroxyglycinamide, o-peroxyglycinamide dimer,
diglyeinamide ether or alpha-methoxyglycinamide) sufficient to inkibit the replication of HIV. As
above, in some embodiments, the compound or a pharmaceutical contaiming the compound is
provided to a subject in need of an agent that inhibits HIV replication and, in 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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embodiment, there is provided the use of the present invention, wherein
said 15 composition is an intravenous formulation. In another
embodiment, there is provided the use of the present invention, wherein
said composition is an oral formulation. In another embodiment, there is
provided the use of the present invention, wherein said composition is an
intranasal formulation. 20 In another embodiment, there is provided the

|n“§§e°fe%9@ (AT mgdepfm [yl e SRILOT oosition comprising -

a-hydroxyglycinamide (formu prep are a medicaniant to treat
YBrEHAIRMIdR ERER YA %h?ftﬁé}héFﬁB’G@Hﬂ%tSQHé?@F%ObﬁB\ﬁ&H‘%ﬁéfﬁ@éféfOf a
m@bemsﬁniseﬂv&nttmatvdnemeamd:hteiﬁadt ofatyrdroxyglye nanmideiformnutare is

prid)deagd La Jpother ambadimeant, t(k‘?{&éﬁnpég‘é'dc%%ﬂ(}% H5E f %ses the -

present invention, wherein an L-a 25 ﬁﬁro cinamide Is use
hydoausbicrmists RriheT dosmeR Broviere eﬂ%%’éﬂ?ﬁ@t BhEs It lﬂﬁ@éﬂ%ﬁ“e use
of wine ngiesant Dradmyidroxygbyreinasald edshysedydiveanathide effohadiment,s a L-o-

hymgfﬁgﬁo%gm%d m%ﬁ&ﬁeqfépw%cﬁfﬁmt {Hgﬁsn EO ré’w&%ﬁe'tﬂélﬁse of the present

S-a-hydroxyglycinamide is used. In another embodiment, there is
'”Vﬁr‘?i\%l'ewhﬁé 0¥k WW@@@W?H@M%HOWH@%H isnaR-gghydroxyglycinamide.
In arojttroRyglydimandeds: usedhvideahibth es e nfhibdimesdntherenioprovidesh said

a-08- SRy 0L NS, BEBH‘SH‘EJB/ %mi'LQQ M@%&%‘%%@%@%Wﬁ@ﬁ%tﬂ@r%ﬁbodlment

formulation. In another emb O iment, there’is provided the use of

thesPebeROHEEM1BR, Rh&eiRes R on YOBFPIR AR AGNEToxydlycinamide
(foformirulaliena IR-argtherwyiybiodmigmntjrtherasrproNiddichting, thee=of thevided the

usB'GSRBIRRAIN RS SIS %@m@gﬁl%qg 5 SRFIHHALRBN T another

another 6a embodiment, there is provided the use of the present
STRQBIRSH:, WHRSFeif? AIQ Wi g is° At alSRe oAt Wheore said
coaspeitinrihern injpagerded thenukdiof. drcampesiborbedmeprisihgra iS provided the

usBYHRXYINCIRaMIdRHAr IR L PRRRRRGRYLCAl Salt maatwn Y& nother

manufacture of a_medicament used to treat or prevent HIV infection. O
SMASIREAZ RO 18" 4% e 88p8tt e RIS HHoVRISA e u‘é’@eé?'“ said
coaivgiiroxigiycinaanmie|(fomuddidd) or a salt of ci-hydroxyglycinamide
(formula D) to prepare a medicament to treat or prevent HIV infection. 6b
WO 2004/073703 PCT/IB2004/000865 BRIEF DESCRIPTION OF THE
In BRI REL BIEORE T SRS S iR o GKAIEKABREIAs RIg i ©)

or (& Pal-NHg;hydroxyglycinamide (formula D) to prepare a medicament to treat or
prevent HIV infection. In another embodiment, there is provided the use of the present
invention, wherein the salt of a-hydroxyglycinamide (formula D) is used. In another
embodiment, there is provided the use of the present invention, wherein an L-a-
hydroxyglycinamide is used. In another embodiment, there is provided the use of the
present invention, wherein an D-a-hydroxyglycinamide is used. In another embodiment,
there is provided the use of the present invention, wherein an $-a-hydroxyglycinamide is
used.

In another embodiment, there is provided the use of the present invention, wherein an R-
a-hydroxyglycinamide is used. In another embodiment, there is provided the use of the
present invention, wherein said medicament is an oral formulation. In another
embodiment, there is provided the use of the present invention, wherein said
medicament is an intravenous formulation. In another embodiment, there is provided the

use of the present invention, wherein said medicament is an oral formulation. In another

6a
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sarcosylpyrolylglycinamide (SAR-PG-NH2), cyclic
pyrroghitaminylprolylglycinamide (PyrQPG- NH,),
glutaminylprolylglycinamide (QPG-NH2), and glycinamide (G-NH,). 5
FIGURE 2 shows the CD26 activity in human T-lymphocytes (CEM,
C8166, Molt4/C8, MT-4) and PBMC suspensions (panel A) or in several
different serum (human (HS), murine (MS), bovine (BS) (panel B)) as a

enfbOEHRINOT 1S The,Ryhstiate, wagQlygyIpralybROuroanlida {GCPpNAY,  said

Enzyme activity was measured by absorption at 400nm. FIGURE 3 shows
mefiGaNReH R BBEAiRERUINersion of unlabeled GPG-NH2 to GP-OH
and 10 G-NH2. The detection was performed by mass spectrometry.

in F&ﬁy%ﬁbgqc’%lt@e ConyglsiRR offadiglabeled Jl%glﬁ)%g‘t !}H_lzcg?npnsmg a
hy%14C]G -NIT, by bovine serum (BS) at 5% in p hosREate buffered saline

ﬁ"é&'yﬂ%ﬁ&ﬁ%‘é‘?ﬁm‘ H) AP BESISH PR ERFESH BUEpSIRIRC BT 2
megitlendrlGLR EoSrshowpthemitbitoreetftect of the CD26-specific inhibitor
llePyr on the 15 dipeptidylpeptidase activity of CD26 in 5% bovine serum
(BS) in PBS and3106 CEM cell suspensions in PBS using GP-pNA as the
substrate. FIGURE, 6 shows the effect of the CD26 inhibitor llePyr on the
anti-HIELY . qctivitinQf GPG-NII2 and G-NH2 in CEM cell cultures. FIGURE
7 shows the fesults dHan analysis of several lots of human sera and fetal
(C)bovine sera 20 their ability to convert G-NH2 to modified G-NH2
(Metabolite X)."FIGURE 8 shows the results of an analysis of different
animal sera for their ability to convert U- NH, to modified G-NH2

iMelahaliiedPedi BEiR s rebRs thedssuits H&@&%Pﬁﬂg%@(ﬁﬂ% ula C) or a

Whe ein tg,(ﬂgblht of dlfferent concentrations of glycine, L-serine-N

SE“a? i XQB/ EBRRIOTBY DIt G SIS iGPEeRHo %9%0" prevent
HhoufiestioG-NH2 (Metabolite X) were evaluated. FIGURE 10 shows the
results of an analysis of different fractions of fetal bovine serum, obtained
by size exclusion chromatography, to convert G-NH, to modified G-NH2
(Metabolite X). FIGURE 11 illustrates the results of a reverse transcriptase
(RT) activity assay, wherein enzymatically prepared
alpha-Irydroxyglycinamide (Metabolite X or Met-X) inhibited the 30
replication of HIV in cultures containing boiled fetal calf serum but G-NI142
did not. FIGURE 12 shows the results of a reverse transcriptase (RT)
assay, wherein enzymatically prepared alpha-hydroxyglycinamide
(Metabolite X or Met-X) that had been dialysed five times inhibited the
replication of HIV in cultures containing boiled fetalcalf serum. FIGURE 13
shows the results of a reverse transcriptase (RT) assay, wherein the
antiretroviral 35 activity (ICs0) of various concentrations of enzymatically
prepared alpha-hydroxyglycinamide (Metabolite X or Met-X) were
analysed. -7 WO 20041073703 PCT11820041000865 FIGURE 14 shows
the results of an HIV infectivity assay (in fetal calf serum) that monitored
the

6b
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accumulation of p24, wherein enzymatically prepared

alpha-hydroxyglycinamide (Metabolite X or Met-X) inhibited HIV as

effectively as GPG-NH2. FIGURE 15 shows the results of an HIV

infectivity assay (in fetal calf serum) that monitored the 5 accumulation of
Mz%ﬁg@ﬂ? synthetically prepared alpha-hydroxyglycinamidé¢T/TE2004/000865
(AlphaHGA) was obs&r/ed irHstRit iy as effisotinalyasiSPG-NH,.

RisWURE 16 showsithe reglts of aptly '”‘I)%Ct'v%é‘ﬁﬁ%&’#é@lﬁtﬁln%” (GPG-NHy),

serum (panel A) and human serum (panel B)) that monitored th
m&ﬁeﬁgérwﬁl*%h@fé%?&q%aﬁ&ﬁrry preapEreragRgLyelycinamide (PyrQPG-

RydepxyglycinamigéMdetab alit@PGartiide s b syithgtically. prepared

AHRRBAR Ex%%ytﬂweﬁ%ﬂa%@%%% [pRiRIseAINV-AS eéfaer%%"%&x @cs, MT-4)

G-NH2 in fetal calf serum (pan ut only enzymatically prepare
O SRS e PR S RIS PRyt HGL Ggpe (045, b
piepaieadlphashy droxiglye namidehéAlihaHGhds wre iableltpiithibit BERGE-pNA).
V%B%%'Q&l&y'&}a@ﬂm&a? qﬁ?mﬁ BloFIGQURE 17 shows the results of

a reverse transcriptase (RT) assay (in fetal calf serum), wherein 15 the
a%&ﬁ%rar%mmrl Zﬁfréf’éiﬁﬂg%ﬂm&%ﬂﬁéﬂ Ay e ared to GP-OH and
alphan,. Yok dxyglipoinamidé(ddpghakizA)pandisyinthetically prepared

d,at: t
S e LD P e o

RN PION Pﬁlﬂ%’\’é‘%‘eéﬁﬁﬁ%‘%}é}’e&}’ﬁ%{ Kypa tpEbtid® aiads Shi " CEM cel

olyeinaiidél atecpspdrugs that are 20 metabolized into compounds that
nAGkhe gergrrg@gorrgf l;!ir}en%re%@fewwr%@g@ﬁtz%%%cmghrxheﬁlﬁctﬂé%yr on the

inhibitors in cell culture e@g 2 and glycinamide or "G-NH2"
iFRB AN ESRE A5 T BIENPERIFt Ut B S EGuEF OBt 8ot 107 CEM ocll
effeptivencon CERatQFR-30AMY) thE kebsfocus of research in this area has

bRRA A IRGSOR VR SIen QP eRie AiAe s dp Ol namide ke NH S Epa-Niy
G-NH, also inhibits the replication of HIV. (See U.S. Patent Application :

M@d%’\?ﬁ/??sg%g)* HE38%Ew known that the lymphocyte surface
gBIcHRbiGichmarkenrSDE6fficientys domentdGRGMIED torGaNHRal bovine sera for

releas H‘ﬁg*&%@fﬂ@ﬁ@ﬁ@ > Qbhangdhaiii cleavags. is required for

GPG- to exert its antiretroviral activity. It has also been discovered

HACERR A Gty et b LB S R B b A& P e 2bility to convert G-
coipoumdsi(e.g-Nelrddstetraitged, or uncharged forms of glycinamide) that

'Qﬂ@t&l&'ﬁ%@i@l&%@ﬂ@ &Qlfltcscg L‘Ué/m;;reh%‘?a@@%la\?f?él%%tm%ﬁ{@ &Fﬂ‘ Ii\fggngr&!%entrations
G-NH2 are referred to as "modified glycinamide,” %%gbnamr e

friBEs - BT i ditdeerikes Cpakiioratt) AHbHuRfes Hiient C-NE: to
resozdde-NIMR) spdttrShvetryearalysis of the modified glycinamide

p@@{ﬁ@pm@hemreqe@rﬁeropmgmm@e@r&eﬁ@%&@HQ@M&%@;&Q@&% obtained
contained a-hydroxyglycinamide ("AlphaHGA" or

(&Wzerﬁ&%%fheaﬁrogﬁwr&ﬁaryahﬁmoaw ﬁqé%ﬁ*&y@@reh%ma%
WH B8 pitd pahett diys oﬁfgamwkymﬁes|&vttsmar$afeurpiatleaﬂér)zymamaii;yay, wherein

pé‘ﬁac}fﬁ{ﬁgzﬁi?o EEM@EPWQ XW@% Mﬁgﬁp é\tﬁl%@oﬂﬁd ﬁy%ﬁh%ﬂg?iy inhibited the
Prepared apg ydroxyglycinamide. epél pha 'E'arféersgeb%tt“ée}%—rz &id not.

FIGURE 12 shows the results of a reverse transcriptase (RT) assay, wherein enzymatically
prepared alpha~hydroxygiyciﬁamide (Metabolite X or Met-X) that had been dialysed five times
nhibited the replication of HIV in cultures containing boiled fetal-calf serum.

FIGURE 13 shows the results of a reverse transcriptase (RT) assay, wherein the antiretroviral
activity (ICsp) of various concentrations of enzymatically prepared alpha-hydroxyglycinamide
(Metabolite X or Met-X) were analysed.
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WO 2004/073703 PCT/IB2004/000865 inhibit HIV in human serum. The
formulation of pharmaceuticals and medicaments containing these

modified glycinamides is straightforward and the use of these compounds

tQ inhibi lication of HN in subjects in need thereof is provided herein
?ﬁggéggt?é%%éelow describes the discovery that CD26 conver@%ﬁ@%@ﬁgs“

to f=NER |n greater detail, 5.CD2ZR medi the conversion of GRG:-NHZ . f
tgFgc-;qHé ilgn% ?Vr%%ﬁé%sy%éé glfjf?lace gf§%8§$r6 eE}?IS%E%G has beeﬂ%?igi%ally ltc_’m“ ©
desaribbien | MbatharnarsRrdReranttichaRHRsrr Sel pepmifc{eibolite X or
bryema ahaild H260s 1366i(984))PGDEE.is abundantly expressed on the
tPOEl £6I3 LI HLY (e, MmpRac %If:élvtli’vhgoa! s %@@tﬁ%@ﬂ%ﬁu}) B monitored the
periphéral bloogvmononqcﬁear cells) and Is also present in serum from

bevirey ot e T KimsartsHeHy Rrrescherpradessdydnaege (AlplalGA) was
pepligasaddenticalto.dipepticyl-peatidase.|V (DPP IV, EC3.4.14.5) and

h jgh, (but not exclusive) selectivity.for peptide t Ina.R6elRe

o B B O LA e
anelNafgereBiochermavitstedie: eogmiaa @loes). e ieagipadeylly prepared alpha-
INED QL heehayi 0 38731l 999) and Merkigin aiReguintiReipil]y85 8edded  alpha-
(1999)). It is.not.only e ed an a,yatiety of | £&ll subsets, hut 1
a]I]§ dj(r)gr)fyfﬁsy SOV {}f/‘l efl(s of e }?hh%}t@fl(} endgiyﬁe ia 1%%%%#&5&#55% f:%ells. (Id.).u N (pmle,
A &bl etbrorefeDed asrasispi ke raraic Mgkt gopis Met-=) and
and-inuagelyiariall apshisdeiesgeiapiRympiand perehraspinakfiuidsTstreplication
low amounts. gge \{ﬁtson and Naider, Biochem. Mol. Biol., 28:31-81

(1995 DENREEREY é¥'at., Immunol. Today, 20:367-375 (1999)). Several _ .
CYRBIEVRE Hshvatopeiwtivlgravetre astorsn KERABNET hfgedir S satiggrum), wherein
coptainaiXq2aRroehviAlamoatihat thefrdidterninus (SgeteMeesiep®td  alpha-
at,. Inununol. Today, 20:367:375 (1999)). The presence, of.a proli hich
thE R ORI LS ?%asiggﬁéuacl}grs %}ggtcea-cl}t"fo% egaralnéehr%ﬁfggge%ﬁg%gﬁde e
prité bipticndebplad st (Sebrraahdoi e ECARNE B 39rP786-744

(1995)). In particularpretatively spsalikpeptides imaeseverag oiatural

substrates. (e.g., the chemolcines RANT 68 amino acids) and SDE-

(68 ami A 065 SR B B T T e g 1 e that e
familylobiptitiet sachasds Py ki ho rerlisaioard BVP-Phess iy agents are highly
a@@%&)&@%ﬁi‘éﬁ@rsl\/iﬁeﬁler@hﬁé-,(lzrgd,n @P@-deﬂ)r? 20 3ndE S0t 199K, INinhibit HIV
some cases, the peptides are very short (e.g., the neuropeptides =~ '

o rBHBIEID 204 Sohi “é{&f&%)a%ﬁa“téu%%%gr‘éé%& ARy S Ea g pe ~ 20 W) The
Erfterostatisaconsistingrod bmlpSamities acidsrialsoifipapititonbale to glycinamide (G-

sulgtale,fer &RA6 Jnjerasting e inpatain casesy CO26-WAS, SPAV IQplication No.

alter the biological functions of natural 30 peptides after it cleaved of ,
S Bar B S I HAPPOTHNG THOIGE Al OTAILLE 6 G0, ity
Expnies GRGHHBB5518H2 11007, Ry dgspadatiPI)Biok Ohigis,cleavage is required for

- 213 ERT 18 A AR N 1 BEe diupcated RANTES (3-68) was found to

30

35

have a markedly increased anti-HIV-1 activity compareéj with intact

RANTES (B8 SIS QY At AT s 59 P81 87 (TO8a]F TRERd4S one or more
N-ctexpoines (e gc esslingeBDied abynG B2 6dSgmifi chgittyidimiiirshed itabit the replication of

arﬂIﬁ.l %@ﬁ%ﬁigéqgag ﬁ@&&?&@@ IM&’-@&A"%H@@ 15236508 ied glycinamide,”

(1998); Proost et at., FEBSLett., 432:73-76 (1998)). Also, -9
“glyCmamide dervatives,”

ot “Metabolite X.” Mass spectfometry and nuclear magnetic resonance
{(NMR) épectmmetry analysis of the modified glycinamide peak fraction isolated after
chromatographic separation revealed that it contained o-hydroxyglycinamide ("AlphaHGA” or
{CHMN,O9) or (CHCINO,)). Both o-hydroxyglycinamide and a—methoxyﬁycinanﬁde were
prepared by 6rganio synthesis. It was found that enzymatically prepared alphawhydroxyglycinamide

(Metabolite X) and synthetically prepared alpha-hydroxyglycinamide (AlphaliGA) effectively
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WO 2004/073703 PCTIIB20041000865 it was recently shown that CD26
regulates SDF-Ict-mediated chemotaxis of human cord blood CD34
progenitor cells. (See Christopherson et at, J. bmnunol., 169:7000-7008

(2002 @ The trlpeptlde glycylprolylglycinamide (GPG- NH2) has been
OMEE i HIV replication at non-toxic concentrations. (SEeldRp0%180865

27 035 but its ogiati W|th CD26 has not
un?tkr EEIISI%‘P 2\ aﬁl 1(?'](1 ae%‘lam accutlca% fmtp m%g%c ]plen?s iontammg

clf‘osure qufycylprofy g@cmaml ocks a wide variety o
laberatoyltrdiryainereiirical sselatderwithinmg risgesefd-Arm, comgemds to inhibit

theraxist SvaTGR Ginets iRkl Wit @@d}ﬁﬂ&i@&&m@m iBcthe Wlolea@pscribes the

of d1e,viral, envelope proleinapta0, inialiessareh hadibeen focussed on
these vir Ipro eins as potent argets for t nove tripeptide derivative.

(See SuPRIDratiesiymatecksinroineRE-itate-(18BN 91-628-4326-5),
Stockholim, ﬂs@xﬁW@Q@@u@Q@@lﬁﬂﬁ&hﬁtﬁbéAi@&é@ﬁ%rﬂg@ﬁl@n dRetpras a T-cell
1%&%%%%2[99 9 a’%\llgfl’l] (1)# h an%g%g E*Eas?%f 9 %mmw F'Y:' %%9556 51984)) D26 1s

was observe concentrations o
founu Al GRGSNEI it trotelitelt e FEY e Venpinatis GHdelricGaiébmd MI-4,
HIY.4 (Regretiafigdd thﬂr&m;e\lﬂ r&lusﬂa%dlé (2908 :hn Additienfibindingnef murine and
G NH, with the rotein ha em t d an incr
Lﬁ‘f‘fﬂ rfgr%llsa{s%gm 5 qeore s str ?Jlrégeé %ﬁrﬁ% ?arlt]ljc%s% rt e oee 1y,
ob¥ehved n @ﬂ@amﬂmhe@téem Wcmméﬁé@‘f@éwg f({i%@ﬂ@@t&ﬁd@é’t% a proline or

Antifnier Qpﬂfé%@rﬁ'llﬁn%@ mﬂﬂaearmdﬂe@ ﬁéwté’rﬁﬁ}ﬁlﬁQ@@%)Yaedmnww&@pmdchem Mol
p24) for d to b urb the

(SEEOGI WA KRAEIBE RoURLE Cnl s o Lol A ot Regul
(26@2))8&93%9}9\%@%&@@ SPGENHIh b ER R RESsPELE PR E}gPS%PS but also on
n%\é@él’ﬁ&%@rﬂﬁ%ﬂg&ﬁ"%ﬁﬁbfﬁ@}@@ﬂ%@b@%ﬁd@f@“n(@d'ﬁslfqléehhm&hﬁml of CD26 also
middle (e tto the pen uItlmate amino aC| t the a e

of &G F;%LIJQIQP 56 “a%“rfﬁo ECUE T \S/vaans thought it hat ' ﬁ% )ﬁi{e@g& plasma and
a sergbteapedbi @B 26 diFepudiipSptidamse MM%@EI@MB Mk firhiies: 3181 (1993);

activity.ean madulaie ibe rantiretrovitat actoady of the compound
Accordlngex I>ﬁper| ents were co duct %odet rmine whethe
r

X-
CD26/dipepti br%’p({néa TELIpOISHE ZIOw Opes 1 ﬁmml}l] dpudes contain a
indeedr iKvids @BfﬂlQbQV@réHtﬁtﬁ@lP@DZéeéé?éd’fﬁ%ﬁlaﬁdﬂéffi’éiélﬁﬂg/ cliedgap:367-375

GRGsbi2aiterthadpref @%@&@H&ﬁ%é@i@@ﬁﬁrﬁﬂ%ﬁ*ﬂﬁmﬁ@%ﬁﬂn@ﬂm&nm against
G-NHZMreoverlwsandem tdtatls age :
redUired for C?ﬁp(tfolq xerfﬂ?s a mg?a (\?/lﬁa]?actl?/ tf }eﬁ’gxa%”fﬁ%gléw%)) -
demstibdy trﬁélgé’eﬁMMQQﬁlé?é@?é’rsééfﬁaiF EXAMPsEale3 0ol ﬁﬁﬁhﬂmokmes RANTES
exg%rtig}?mtsdcﬁ%ye@&%l bk%v ﬂaae;sﬁ kﬂ%@éaéﬁé@jﬁ?n\&/%@ gm&gw(f%%me Intestinal
sensitivity . to_the inhibitory ac relate

COMPOT A (B 8P HAB P ﬂan%"%% 6‘&‘%“13""%%0’%}1’\@%%1% '{? ApRRacids). (See De
(GR&sNH)a iy inarvink | Bedbyl Y Sivatiide (0P GxNwelRy, cases, the peptides are very short

Sa(&gsirayémgl}'é%\éﬁm@r@iﬁ&ﬁéﬁm?@ M%iwqwimgﬁéﬁe NHP) amino acids).
e provided by TRIPEP AB (Huddinge, S\%ﬁnﬁn Whereas

Pédﬁif‘&%ﬁﬁ PO, Ehat fﬂ@‘tﬁ%}?@g‘sﬁé" WS 38 RS de SR
the Regaierstitugty, Hunmtm Talpmphéewic QENh celiowbreoibtgivaé difictions of natural

th%ﬁi@iﬁ%%@%ﬁﬂé{@ﬁrﬁtﬂw Eedﬁ}é}ﬂ%tf_% ﬁ%ﬁ‘%ﬁé"ﬂhﬁe%%adaﬁ SRR G ARy e {Oravecz et
RPM IJl X, ryfe(? Iu{]é‘é é) -I872 (1997); Proost et al., J. Biol Chem., 273:7222-7227 (1998)).
Indeed, truncated RANTES (3-68) was found to have a markedly increased anti-HIV-1 activity
compared with intact RANTES (see Schols et al., Anfiviral Res., 39:175-187 (1998)); whereas N~
terminal processing SDF-la by CD26 significantly diminished s anti-HIV-1 potency. (See
Ohtsuld ef al., FEBS Leit., 431:236-240 (1998); Proost et al., FEBS Lett., 432:73-76 (1998)). Also,
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supplemented with 10% fetal bovine serum (FBS) (BioWittaker Europe,

Verviers, Belgium), 2mM L-glutamine (Gibco) and 0.075 M NaHCO3

(Gibco?). HIV-I{HIB) was obtained from Dr. R.C. Gallo and Dr. M. Popovic

@AY HRPHR™8E the National Cancer Institute, NIH, Bethesda, MEJ/IB2004/600865
HiVadNL43hwas dromatheriationalnstitite ofAlargy argdaiecti®uiman cord blood
Dij e 5 AIDS Reagent Progr Bethesda, MD). .The, MV.-2 isolz

RO A I e (TR DI Hiohdbate g e T80
Paris, FrErca)psptidsaaripaphgegecM EBisNES s%ap0bea|sopwt ) mhibit HIV
Were sisRanded:iilesheattiestuemediung and wéesiery vit) kitVislaélsiation with
a 4.3) or. HIV-2 (ROD or EHQ) at 10Q.CCID5 (1.CCID5.being the . .
QAR s SO i Rl Sutvey S S s e varety of
1@ Mhénaboohof thennfedtdihicellisuspension wesestrahadfédrabltoSince there exist two

migsanlaieanislisrmisedwith 1806 af.appieRyigte g shihpreRat8Miope protein gp120
dilutions of the test compoundsli(é.e. at final concentrati,%%% of 200

, 400,
B8 SR B AR AL DL ed S o RHE B rieptide
dalysiygiant el forrAafomwisteboredimmcr dseipiedlyE HeSSEMEE), Stockholm,
cules: dhnpddssiieativepsancenraionBeR0)eoasponsied to the
compound concentrations required to reven&lisymétlum E:gi%gormathyn N st hieh
the virus‘ﬁH‘P@E@Bd%EWE%%F%J&BF@&/@BG%‘?‘ KBPE PHNOItGy Seadtyore « Me
tripeptide: de e ftiGe s Afhinstvevinaldvinas SirgihilnBEMt cdlecuburagly event m the

Cameeund EGR'HN) -4 IV-2/GREM. RIB. NL8 4 RO E QGRS Miding of GPG-
35 8.7 50°0.0 30 1042 14 >2000 G-NH, 32 T- 7.6 45 7.1 35 8,7 37

5 BB tw-}%f@tﬁ’f{}ﬁ?%%(jdig%ﬁﬁ%cgdﬁ %1.2666‘%55%)65“1 ver of misassembled core
SARRGINYBE-p40c49 85 GB156131 S00-HPGNE 2186 RE%-g9dg2lls. (See Hoglund

>1500 50%, FHBClNe FOREEIIRALoN ;a5 6RAIAOURCLENNCORY AN JRAMIISEY) formation

to inhibit HIV-reduced 20 syncytia formation in T-lymphocytic CEM gell .
oA T A T RN DGR (R BRI e oD Agents

25

30

35

supipressing 46ris9 rapicEoR) bricbmoatardrasibat €F4raiEs snthkitndrepbcafon of HEV by
the vids Used.in.the antiviral assays. Their EC50 (50% effective
concentration) ranked between 30 and 50M in CE%\#IeceII cultures. Both

i0

. ( 2 .
compourttE B HBELRER EHBIBRIEAT AL EBhES ARG High A T 8GY 151 2o
2000Mt BamRG-iid2uand Qe RPEANHR prerdatsddntitbitors thaHit that GPG-NH, can be

replication. altheyehdg.aianrnrexientas @R NHZs A-pevel WineRlids modulate the

(PyrQ-PG-NH2) derivative was synthesized containing G-NH, at its i
calBE%y° TAmTRT Bn Bt SPEYERE by rrSEHTIARNNE BT HE NG terfAfgf 'o determine
endidhaonirz@tingthi GRGHMIR Bhdould convert GPG-NH. to G-NH, and, indeed, it was
discovered that CD26 selectively and efﬁ:cif:ntly cleaved GPG-NH, after the proline residue to
release the dipeptide GP-OH and G-NH,;. Moreover, it was also demonstrated that this cleavage
was required for GPG-NH, to exert its antiretroviral activity. The example below describes these
findings in greater detail.
EXAMPLE 1
In imtial experiments, several HIV-1 and HIV-2 strains were evaluated for their sensitivity
to the inhibitory activity of GPG-NH,, G-NH; and related compounds. (See TABLE 1 and
FIGURE 1). Glyeylprolyiglycinamide (GPG-NH;), glutaminylprolylglycinamide (Q-PG-NH3),
sarcosiylprolylgtycinamide (Sar-PG-NH,) and glycinamide (G-NH-;) were provided by TRIPEP
AB  (Huddinge, Sweden); whereas, Pyrroglutami_nylproiyl_glycinaminf_: (PyrQ-PG-NH;) was
_synthesized at the Rega Institute. Human T-lymphocytic CEM cells were obtained from thé
American Type culiure Collection (Rockville, MD) and cultured in RPMI-1640 niedium (Gibeo,
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WO 2004/073703 PCT/1B2004/000865 the other tripeptide amide

derivatives, PyrQ-PG-NH2 was found to be ineffective at inhibiting HIV

replication in cell culture Next, it was confirmed that CD26

dipeptidylpeptidase activity could be detected in purified CD26 and

BV Higitthe and human serum and with human lymphocy &€ biB2004/000365

peripheral blood 5 mononuclear cell suspensions. CD26 enzyme activity .

e e eV SIOH 1 e SRR SOUS RS ) YRIgT Europe., Verviers,

maitreanilided G RNy P line { GPNEH) G benjtr FAMKHETRNAY obtained
Yelow dve. whose.pimaion Gould be meniiared B aapePasRal M, Nt

a .sorp{lon at nrn. ApprOX|mateI¥, two hundred microliters of purified
CrdesirrMiUNIR) Gigrosph Aot gl @‘”s&“%&f%%ﬁfwm Disease

AR EReLBAVInE SR UB (RS VRBSoe H0G-hixviaisROPhodyBECENE pOvided by
C})Sgg I(\)/J%M{g %@n %&B%ripg%rﬂglgegd mononuclear cell suspensions
in i \

were added to 200I-microliter plate wells after which the substrat

for meaBumig TherGhZstErEAhARE ARty (TS RO T RFGRFTGRy o ool
(GR-pNAGak3Aivh finalicancentraioh wdsadded: Blyey(pralybpsHO) at 100 CCDs
nitroanilide (GP-pNA) and dl y [AYl=p-[it il - eRSion.
R T e e =7
plhitmo L 4PiiG oNAiehec et SET /oS Hih RIS ARGt pipised with 100ul
P&?%ﬁg{@ga@ ¢ Nfésﬂgr“r?%ﬁ%\l %\lﬁﬂ?\jﬁ&@l@fgﬁg Q@a‘%ﬂﬁ@@fﬁli@?.,@i%ﬂ@#@ﬁ&ﬂdﬁms of
rom ro-pNA. The pNA release was recorde rease :
A e A D A oD s G 1o P CRRE o3 duys, gan
spattiamates (MsleculdrDeidces@alinyvalts CRY tstidefies. The 50% effective
eé&%@ﬁ%@%@'(ﬁwﬂ ifions,dhed @@m&&&&ﬁgﬁg&ﬁﬁﬁiﬂ f@iuﬁﬂﬁ@%ﬁr@&m syneytium
min. The 01)400 values of blank re?ctllon nng/t,ures (lacking the CD26

e iwndB iy BRI Y STBFASES om0 the obtained OD400

values to represent the real increase of OD400 value as a measurement

of the enzyme activity. It was.found thategGR4NA was only converted by -

CD26 and not by the action of other dipeptidyl/peptidases si he

OB S A T B 380 e e S e s
contpietelynblocked the release of p-nitroafillint(fildin the synthetic

substrate GP-pNA mnfrgycAttHy ' DRTTSI0 C
C8166, MT-4, Molt4 nd_also PR vhich A _had bee
administered efficieRtty conveflEdEP-pNA &P nitroanilifiEh a time-
dependent fashions (See FIGHRE) 8A). TheGb26 activite was highestiaoo
CEM cell suspensions and lowest in the MT-4 cell suspensjans. Als
fe?é’x&gévine and n’ﬂ?EIF&fr'Ze(’aseruﬁil5 fn%jlin pari\i/(%:%‘ita?(':iumar% 2%50%1 efficiecﬁ%]{))/OO
reteed@G NHitroanitti®from GP2HNA (See FIGYRE 2B).RI%, both 302000
hyma&-ymphocytic cell suspegsions and segxn displaysg prominent; spo
CD26/dipeptidylpeptidase enzyme activity. Once it was determined that
C@%}é\é%vity could B efficientfPonitored, $xperimentsitere condidtdd

o deﬁ%%c‘ﬁ& @%@eﬁﬂak%cm{%{&%ﬁ’&&ﬂén&%@f Nlﬂriré@ B SAMPIE reduced

approyinaelmtOOM GRE:MR Wasexnaseditaw5 units/] of purified CD26
and the mixture was incubated for up to 400 minutes at room temperature.

The YmpRacyieshriage cho QRSB DRC/ERHAMREAIIARE Y, Wathng vins
purified as described before. (See De Meester, J. T;nm nol. Methods, o
18P HF IoYely. Weisimeratetiiy peiscbheanigiiotst (Rdiretigal assays. Their
MEXILr€50% effective concentration) ranked between 30 and 50pM in CEM cell cultures. Both
conmpounds did not show eytotoxicity at concentrations as high as 1500 to 2000uM. Sar-PG-NH,
and Q-PG-NH; were also inhibitory to HIV replication, although to a lower extent as GPG-NH,. A
novel tripeptide (PyrQ-PG-NH,) derivative was synthesized containing G-NIH, at its carboxy

terpinal end but a eyclic pyrroglutamine at its amino terminal end. In contrast with GPG-NH; and
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was withdrawn and analyzed on an electrospray ion trap mass

spectrometer (Esquire, Bruker, -12 WO 2004/073703

PCT/IB2004/000865 Bremen, Germany). The appearance of the

dkg%g%iﬁ % H upon release from the amino terminal end of the

G S dlecule, as well as, the disappearance of intact GFBESTﬂﬁ-tQWOOOSSS
frofa fheeacien iduiewRsdeterminedand AR IR D% SO Rioiting rrv
ion rap ety spectometric anaTS/s t diffefent time points.
FreriREos)ngrbeliiese experimental conditions, CD26 released GP5

OH in a fime; depeRdemiARPRTIENIGR G NIA]andvityalyidenpletell in purified

ted PG-NH to GP- QH and G- Ng—l Wi &%4 to ﬁh} %,ﬁ}pg
d W h heral blood
reac on n%coc\)ﬁt?ast EB38 was tnable tonreleaseuclan N n? or peripheral blo

Pyreo@upEaNEd sNestsithe (oPRersismot A MR IE e PeNRyothe synthetic

[aééﬁl@ﬂyﬁiy@ypﬂﬂﬁm g2t mme\!iﬁeg@eﬂﬂngEﬁ@f burnan seftaniine (pNA),
ell suspension s.an adiola ee

[13&?3 ﬁH\ﬁ? M ‘latlo?lct%u ety ed by s t%f: alia(br%trog at 400nm.

radlos ecl i/mmol}, In w the radio

cmmxgtﬁemwwwﬁﬁmwﬁ eﬁﬂ%ﬁeéf%(gK)}dlﬁglgﬂtmlbﬁtlﬁéﬁiﬂ‘i@m buffered
aCs!QﬁQ@’E)E;hgrtﬂlﬂﬁm'dﬁ)r&@@ﬂm%&fh}g(ﬁ%mw(ﬂw lﬁﬁlém lymphocytic CEM,
m m rbon-2 . w radlolapeled, wer nthesize

TR Y1 RN kA Ik I i o e aded
thé@@[iﬁl@’}@ﬁe}wbl @eﬁmﬂ@mﬁa@bﬁs wét@@ﬁﬁgé@ﬁt@rmrtﬁre@@ézmmmc activity

FE@I}I(S'%I | fj %Mtf&%ﬁﬁ@ﬂ@?’%@ %’ﬁﬁﬁfv‘f ﬁa? &?Be‘!@d‘%@ﬂ 10 Gdd 2 Wasprolyl-p-
analyze N one set.or experiments e, 1l
CUMFGE (45 LU RN AR BB 0 S e 275, gined rom

hr§:griae(m¢hexleustvtwd@ﬂmfﬁgedﬂt@mlﬂ mmhatalllz@@(lﬁiﬁd weasheagored at 37°C in

ang the celt Hﬁ!éeﬁ}yvﬁga%ﬁ%eglé’vémaﬁgt%ﬂQﬁeﬁ&l\dc@l@mﬁqﬁlanﬂin]eQrmﬁ'ﬁb {HRBy) released
methanol _cell extract v\\ﬁgs centrlfu\ged for O %nn at.15,000 ripr{)t8 after

Wlﬁ&ﬁl tﬁ%’%rﬁdﬁ\tﬁatgﬁt é ﬁ% AR AELC e A cr A58 O omnon foptical density

ange

- PariiBphetoSEX icolipmi(viaatmeaep)do aepapa@@wmatrbmiesmzlnwale, CA).

The, fallawing gradient Wasdsede Qedcdnitroiseesatin e AN min. The 0D

sodium phosphate, pH 3.5); 15- 40 min radient from bu rAto
LB 98 TSR RROUBTARE b b ) HOLHS MG Geaapectd from

20 frdﬁre bbfferd @0 huffdnd 4 558senirhisoer aticcbsfiel QD dha hetentionetisnesment of the

25

30

35

CIGRGN1J2 and [14C]G-NI12 under these elution conditions were

26 28 nun and 14-16 min, 25 espect vely. In anoth t of exp rlments
after one'hdi STELJOEUE; p&\fé{aﬁ'ﬁ%g’? e BT iRt %@?@: ngwg%tmn of other

dedgrepidgtpbytilit:Ciaralysisidigod edoribagifib ovsbusing QD?-G to the cell suspensions

caiionaay et?%@@@aetﬁﬁ %@é&%@mﬂt@mﬂﬂlé%m ﬁ{%@ﬁéesﬁiéﬁ% GP-pNA
gradient at 3.5. GPG-NH2 was well- se ara’gﬁ? Bgm G-N %tentlon

trfebs, 30 BFPHAR 555 R RS0y T M PG Joand o PMC

CD2&-céitbiyFédhedreersidnioftGeiGINGH2tp @nhﬁﬂﬁdvﬁsmwatedrt@rb@e in a time-
0. %@gﬁﬁﬁ&ﬂt %Qﬁo%StmtﬁfbfﬁhE\ﬁ% &f@@a%@ f@gt gﬂ%'@%ﬁ'@éﬁﬁlspensmns

act|V|tI}/ associated with HS and FBS were 0.45 an respectively,

as"Qe MR D ﬁtltrté%lﬁﬁ&eaﬁ@abpé%%%rt&@lc‘tﬂvag ﬂ@p%taaﬁ.ﬁe%aﬂ@l particular
4. irhenGErGeNiH | cGonyerdtord p-thecSH e dedins UBppN8IdNe FUGERHLEB).  Thus, both

lingariy, uR; 1ﬂyh§ M c@l@ﬂsﬁén@égp@ﬁﬁgﬁ1Mpﬁ9rH:%§%Q@%f?z@dq)?épudylpepndase

and 5.4m did the conversion curve for the CEM cell
enzyme aclivity. Once it was determined that CD26 activity could be efficiently monitored,

experiments were conducted to determine if CD26 could convert GPG-NH; o G-NH,.

In a sample, approximately, 100pM GPG-NH, was exposed to 25 units/] of purified CD26
and the mixture was incubated for up to 400 mimmutes at room temperature.  The lymphocyte stsrface
glycoprotein CD26/dipeptidylpeptidase IV was purified as described before. (See De Meester, J.
Tmmanol. Methods, 189:99-105 (1996)). At different time points, an aliquot of the reaction mixiure

was withdrawn and analyzed on an electrospray ion trap mass spectrometer (Esquire, Bruker,
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35 suspensions start to level-off slightly. Next, the inhibitory effect of
L-isoleucinepyrrolidine (llePyr) on CD26 was analyzed.

Isoleucinepyrrolidine (llePyr) has recently been reported to be a relatively
potent and selective -13 WO 2004/073703 PCT/IB2004/000865 inhibitor

o UIfEl EP26-associated dipeptidylpeptidase activity. (See PYeT WRg8818p0865

JBll@fﬂaw%@rmﬁﬂﬂh%ggaﬁ%%ﬁ@el@@é%l Bi):le/kblpeal IBYIPE: 2EHMEBESERY Smino terminal -
were perfo ' -well microtiter plates (Falcon, Becton Lyickinspn o
AN BN K L5 N icHe SRR B U ol e rseton
(finkwonventrationnet 012 millitnis/20SRRIPrR0PTetaP oA EPSE g T analysis at
(BtinalR censentsation: 6iE in) PBRicpreheatgeatehRC: 6aai36080 26k cleased GP-
one million CEM cells in PBS, 5I ppropriate.concentration of th -

OBy A A B0 500 S 20O Ao . gt oty 0
Vel o450 N HEheitendtiot Waskintetrinnthis seritESn G120 suBshist release G-
GRE N, al Aing/mivfinal concentration in the 200 p3 reaction mixture: |

mg/ml or 3 mM) and carried out.at 3 % inhikitory centrati

of Py LS S e N, St b T A b a26,fel
ahov@E Mrosl(EBSpénsionscwasHsinet GB et swsotine ot c@nbizfonRadiolabeled
re(qd@é%ﬁé%}lg Q{g&g‘ig}%c@ﬂf@w 2 l@‘ﬁ@%@ﬂ, Iﬂygﬂé%ﬂ/ﬁﬁe @icﬁﬁ’d@ .Ndéc@blamf? jocated in the
and GP- \ . Jn initial experiments, inhibitign in. C HOTG-NH,
SRR A S et BoAREET L A ﬁ”@’é&%&%@ ﬁ‘é%ﬁ %‘s‘?ir?épé’%“%n?ﬁdaé 6N,
theasisistezictwas e lP irifistiG DRSO WS ivefusdipabeldpysiyeynthesized by
C%(H{Qkhﬁ?eﬁ}%&le@@i?%cﬂ?@d&&ﬂ%ﬁﬂﬁéﬂﬁ@,ﬁwgﬁemﬁ?ﬂMMQV@IQ‘@I}GPG—NHZ -
release of p 15 nitroaniline from GP- cell suspension :
aSWETPEL 5 Tetal HERRE Serun at a %&%@g %:rgn'\éégrl}@tﬂrgﬁ% ng){ﬁ?:%%ﬁs and the
ofcat@aind 9Ik respeetivietyd Purified CD26 was inhibited at an IC50

value of 22Me. I@H?e%%&%@sj ThikitaRyeoReeniraian (€ bajuval geof gheeils/ml) were
inhibitor llePyr exp er d CEM cell suspensions was, +.5-fold . "
BB P AR COHeRrAUB Ve B R REICAT el (S ¢ 129
by150%26d] herthexgbpii s wWeredcoit ettt rairip@ {ptA8 min. The methanol
antiretrqyival activityseRsesveshwith: GRse-NiH2.nas asaosaiedwiththas injected on o
CD26-catalyzed release of G-Nl-g\fro he trige(ftide d%ri"(?%i(‘ﬁ‘\m from G-NH.. The
1 FRPOL fifdERS EERPRER timturel Whle BXpBEdd todiierent > B
cohientnatinnieol G GH)-TH thin: presdivdabimd il tofcsednvenwathsivs 19t 3.5) 15-
eyt PRAN andigRQV: Rifailar camaingtions af CoMEe prithliel yrwene s0-45 min
included in this study. In these %%égerjmgggs, the CD26- p?fc[flchl |b|totr L$ time of
B TSBIIFEDPBIAE! (BB thAY AddadH8 B HaIPEiffure micropiate” "™ ©
priSCic RN ditio ] '§F e He sndantipet ntit anebtideioirssifd61ad osllsndnl4-16 min,
coptrastwith G-NH2, which fully preserved its anti-HIV activity in CEM cell

cultures in the presence of 200 and 500M of uePyr EC50- 35-43MI), -
GPG-NH? rHPREI ToSF itSHAAMITEHy ARt A5HT e

Ctivity againgt virtEinaud
cyEOpHERERYHN the fresence of HE-Speeliis CH2BnHibltoborSasigg » cation-exchange
FlalREL-sthe Bighe shinh BIRLLAREERIEABNRAL200aM) was ShontYMAe was well-
efficient |19 %\gve Si he antl-HIV-_lzggL{wlt?/ olf"1 éhi% t{lfoe ntldeeé G%%ENH%he K value of
AR TR0 (ORISR SB A S TAPrSSEIE WY 1o Ko
obserbedtibrzSaro®rridn 21 GRothk: tdpepitievantide disdvalivé. iBamdlalghe estimated
K, values of GPG-NH, for dipeptidylpeptidage activity associated with HS and FBS were 0.45 and
1.4 mM, respectively, as derived from the GPG-INH, disappearance curves depicted in FIGURE 4.
The GPG-NH; canversion by the CEM cell suspensions proceeded linearly up to 1.5 mM. Only at
higher GPG-NH, concentrations (e.g,, 3 and 5.4mM), did the con'_fers,ion curve for the CEM ceil
suspensions start to level-off slightly, |
Next, the inhibitory effect of L-isoleucinepyrrolidine (IlePyr) on CD26 was analyzed.

Isoleucinepyrrolidine (HePyr) has recently been reported to be a relatively potent and selective
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endowed with antiretroviral activity in cell culture. The results presented
this example, demonstrate that GPG-NH2 requires hydrolysis to 35
release glycinamide before it is able to exert its anti-HIV activity in cell
%%é“ﬁi‘{}% ata also provide evidence that the release of G-NH2 fr
iSinduced by the enzymatic activity of -14 WO zod’ﬁa’%’ﬂ? 000865

PCT/1B2004/Q00 e lym e surfac coprotei
aléﬁt}’é‘fib ﬁ)/” d)ﬁ— 86‘2 :C?I?E -258061 te&) E}/Beéag y}.}ﬁ g%cgya ac%vx%f See De héireﬁster J. nmunol.

ation mar ormati

GRG A 28388 ESn BI8RY Mthqswm@pm@swméﬁmrﬁﬁm@%@ﬁ“ microtiter

SKSRENFIRNS andhumanand bavias i@twmorqevemthmpmeuamﬂs ul pwified
antiviral activity of Q-PG-NH,, the comgs)lete lack of antlvib%%?

PR IRHETahpre R4S BRBY e AR by ¢
|Q:%§c@ﬁt?dﬂiéwf§%efﬁl938yﬁélﬁd?eﬁ ANF2aRe 38 and RNk inihe piedenlieinPAS, Spi of

specific inhibitor of CD26 str evid nce th |}llB %

afT SRTERRRES TG P e R&l § }fha& Oﬁé 1‘(e:a]te{;IyzeiE3 %g%:oonl\;lezlr ;?4?; d PBS to
GRG: N idorGuiE2E Kioebrdimglsaciionasditcdénethdaddite rgfrﬁ@jﬁcfeweate GP-pNA
Sun;fa %y meoct,?Hcre‘n%Qﬁg Hmhé%d%ﬂea&iéﬂm?@q %%%F@?QM) and carried out at

|pep ptl ase, Is the enzyme rei%?nsmle for metabolizin

Gﬁ@le S%thq?%ﬁ@%@@gmai} @ﬁgﬁﬁﬁtl Betagmeﬂg@?m 1¥bty associated
Gaifi@pier exampleivlesne evidenee whatGR26:was responsibleciotration required to

e aeRePlde Amaes . a/eam eiIpNARIR i IsRigRston. o FIV

Hined fom & pen ents that employed the selective CD26 inhibitor
L Isoledel Y roNTee L EEAS, WS 18 STEMrRClCRRERSE {Th il Dovine serum)
a@tbjéébé@etmmqot@@@mﬂwa 15ENAISHAR-RG-NHPwiaS oliSel 1.6 Five included as a

LI;P inhibitor gf%ﬁ ﬁ%@r on the m%ltsgé%é%}m KR 4Q. jokibihienicationticase of p-

owever o-glycinamide-containing pe tlde amides are
ammnimpatrmeﬁ:wmxmédegeftﬁat SRS N 6d 1y tpetal bovine serum at &

ly%@bﬁﬁﬂﬁoﬁ“ﬁ@@@n@ﬁfﬁﬁﬁf@@'ﬂf G024 o @Nb@e&hﬁ}ﬂ%ﬂ&dﬁdﬁ% was inhibited at

descrlbes the dlscover that | ide |nh|b|ts rep I|c of HI
HeP
gfsé’alf%?” %gﬁ%] hnﬂ’ F%’éy rep Jlicata on 0 V n| |a ythﬁ vmvlgsblmr i

d@@ﬂwmws%%%mmmﬁmmmmmmahér@dﬁmmn thfrHhy ipbbitor concentrations
COﬁnqc glg omtl%‘ §L%§é@&%gto§%tpture do not. HIV-1 (IfIB)- mfected GEM
ce ture

s were Incubated with various concentratlons of G-NH

various GdNeeRPEHBR DT & CErmiisA doAdemyacat &FL?@RTF&%"%S?%W observed with
Gelwd2and thadabibitiorinf it UDeplication wisevell Gt fsingstapctaidt derivative.

2%&%‘%%3 Jﬁ& cel cgﬁﬁt@q{fgﬁ% o@&?%'%ﬂ?&&h@d@@ﬁﬁﬁéﬂmwe NH, in the

Human T-lymphocytic C M cells approx 4.5 X 105
cattsssret)o/are-tespemde e sh IRReHl PR WA e crriirtisquiyngtions of G-

(I1H3), atiapmeoy: ¥R ARG RS H6Y. CBllheisnapsininiiC6d DDAbEIRYC inhibitor L-
the virus dose for 50% e ce tures Then 001 of the . 14ition of th
inf&CT 36 Cel siﬁlseéﬁep h%sagét)drf(gingf{é&t(:reaéig m%‘ d(a:trlov}f/lé aI % adaiion of the
miesotitewplats HO0IAWEH-EFgwesihixed with 1001 of freshly dlluted test

compoung {2009 $Q0 BANLGvhkR 70 Q:E2M ) RERAUE NI an DBNLEES cultures in
e st B TSI ot R S, L ADBHRA bclan SELAMBHIR smborony

activity against virus-induced cytopathicity in the presence of the specific CD26 inhibitor. (See

scngn {BS) (final

FIGURE 6). The highest inhibitor concentration (SIOOpM) was slightly more efficient in reversing

the anti-FIV-1 activity of the tripeptide GPG-NH; than the lower (200uM) inhibitor concentration.

A similar result was observed for- Sar-GP-NH,, another tripeptide amide derivative that is also
endowed with antiretroviral activity in cell culture. _

The results presented this example, demonsirate that GPG-NH. requires hydrolysis to

release glycinamide hefore it is able to exert its anti-HIV activity in cell culture. The data also

provide evidence that the release of G-NH, from GPG-NH; is induced by the enzymatic activity of
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microscopically in the CEM cultures. The 50% effective concentration
(ECso) corresponded to the concentrations of the compounds required to
prevent syncytium formation in the virus-infected 35 CEM cell cultures by
50%. -15 WO 20041073703 PCT/1B2004/000865 The results of these

&P MHRE Are shown in TABLE 2. Glycinamide was found - BaRH@4/000865

only compound that appreciably inhibited HIV replication i | ‘
PRS00 N\ B R ST N hEL gt of -

Qe FroaN HPGLINES testeddshewedinonfibisiign, oisy T-Phvsecréstitisuspensions and

rﬁgg %ﬁ%% é%@%%g%ﬁ?m i?l%%ﬁ%m@ﬂ%@ﬂ?%@t%@vﬁh@%&b@i@ M-, thi complete
| on. . oL nnipitiory actvity orconrpounads agains 1y-

R POBTEIINES B CEB Sh AOR T 4 g e stk by CR) and e

Gycist-thibamidiiea 500 GYOINIGyoin ShicRmiEe » BOCrtsarinamigéss inbibitor of

E@f?z&’¥o%9g% @@@%gﬁf?&(%h&'&ﬁ%%ﬁg%mg ez BN alinamiders, B80that CD26-

-Lysihamide > 500 L-Asparaginamide > 500 L-Val (3-naphthylamide >
1901y PGty AR Hs 5 Bz eucinamide > 500
DL-Tryptophanamide > 500 L-Tyrosinamide > 500 D-Asparagine > 500

L-Phenylalaninamide > 500, J.:Methininamideyr 208k diugeninantids, hich is a
500 L-Argininamide > 500 L-Tryptophanamide > 200 .b-PgoIinarEi e > oNH

e e A e R
D3keucingaadl@e@sylprolylglycinamide (SAR-PG-NH,) to G-NH,, for example. More evidence

that CD26 was responsible for metabolizing peptide amides into a form that inhibits the replication
of HIV was obtained from experiments that employed the selective CD26 inhibitor L~
isoleucinepyrrolidine ([lePyr), wherein a significant reduction in the anti-HIV activity of GPG-NH,
and SAR-PG-NH, was observed. The TlePyr inhibitor had no affect on the ability of G-NH, to
inhibit replication of HIV, however. Thus, X-Pro-glycinamide-containing peptide ammdes are
antiretroviral prodrogs or precursors that are metaboiized by the lymphocyte surface glycoprotein
CD26 to G-NH,. The next section describes the discovery that glycinamide inhibits replication of
HIV in greater detail.

Glycinamide inhibits the replication of HIV

Initially, it was determined that G-NH, efficiently inhibiis the replication of HIV but
compounds that are similar in structure do not. HIV-1 (Ip)-infected CEM cell cultures were
incubated with various concentrations of G-NH; or various concentrations of a compound that has a
structure similar to G:NHZ and the inhibition of HIV teplication was evaluated using standard
procedures. These experiments are described in the next example.

EXAMPLE 2

Hurman T-tymphocytic CEM cells (approx. 4.5 X 107 celis/mi) were suspended in fresh
medium and were infected with HIV-1 (Ilg) 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 (100p/well) and was mixed
with 100pl of freshly diluted test compound (2000, 400, 80, 16, 3.2, or 0.62pM). Subsequently, the
mixtures were incubated at 37°C. After 4 io 5 days of incubation, giant cell formation was recorded
microscopically in the CEM cultures. The 50% effective concentration (ECsp) corresponded to the
concentratioﬁs of the compounds required to prevent syncytium formation in the virus-infected

CEM cell cultures by 50%.
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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 -

]‘63-dia dno-z-hydroxypropane > 1000 DL-2,3-diaminopropionic acid > :
080" r?yg?lOeS methylamide > 500 '50% effective concentratioh O B8 4/000865

WO 2004/0737 T/182004/00086,5 Sub t lysis reveale

that G- S B R R e L SR o ond o be e
activhty SRS e Chmesititishigist GIN Frplisatios PahniEl watecevEiaied for G-NIL,

in eell appituresdhat vepte, iInfepted It ions WRESIQIMIYSSSd no inhibition of HIV,
Cogventional host cell.culiu \ﬂral mfec?o_n and mfectlvﬁ% analysis for

each diferent type 61 ce IR RS BT e HROAPEEAGY tigkication.

were Imown to inhibit replication of the particular types of viruses analyzed

were used as controls. TABLES 3-5 sfigiy g results of these

experiments. The data show that G-NH2 and GPG- NH, were ineffective

at inhibiting tHe FERRCATEH & ERAIRELSiRsRIas (i d 1o 85 Mistpadiures

smmplex—viras=2 THerpessimptex-virts= O /—\aceHta

ViR RESigitar stomatis virus; t0-Coxsackie virus B4, Kespt Atgry
syng¥tiahvisParainfluenza-3 virus, Reovirus-1, Sindbis yifys, and
Puriaid gieivimisariiaese results confirmed that G-NH2 and &fgG-NH2 are
selective inhibitors of HIV. TABLE 3 15 Cytotoxicitt y and antiviral activity
oflediapoamds in HEL cell cultures Compound Minimum Mifitnum

inhithitsFEBieentration Cytotoxic Concentration' Herpes Hé#pes Vaccinia

Ves %ﬁ%ﬁ“ s (ugly) simplex simplex virus stomatitis ﬁrﬁgﬂex virus-I

vigig-2 Mitis Virus-1 (ICO5) (G) TK" KOS ACV' i g @g
L-Asparaginamide > 500
L-Val B-naphthylamide > 100
Ala-Pro-Gly-Trp-amide > 500
DL-Leucinamide > 500
DL-Tryptophanamide > 500
E~Tyrosmamide > 500
D-Asparagine > 500
L-Phenylalaninamide > 500
L-Methiontnamide > 500
L-Threoninamide > 500
L-Argininamide > 500
L-Tryptophanamide > 200
L-Prolinamide , > 1060
L-Asparaginamide  ~ > 1000
DL-Phenylalaninamide > 1000
D-Leucine > 1000
Sercosinamide > 1600
L-Serinamide > 1000
L-Alanine > 500
L-Leucine > 500
L-Proline > 500
Glyeine > 500
1,3-diaminoaceton > 1000
Ethylene diamine : > 1000
1,4-diamino-2-butanone -
1,3-diamino-2-hydroxypropane > 1000
DL-2,3-diaminopropionic acid > 1000
Glyeine methylamide > 500

*50% effective concentration
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0-NH,(ItM) >2000 >2000 >2000 >2000 >2000 >2000 GPG-NH, >400

>400 >400 >400 >400 >400 (M) BvDU >400 0.0256 >400 0.64 400 400
(6/m1) Ribavirin >400 48 >400 240 >400 80 (ghml) ACG >400 0.0768
0.0768 >400 >400 9.6 (g/n>") DHPG >100 0.0038 0.0192 60 >400 0.48
QBnYOREGifed to cause a microscopically detectable alteratiBho¥BiBH#4P865
cell morphology. 'Required to reduce virus-induced cytogggathogenici% by .
50%. 204F7RNE BEUATIEHS BETTB2063 /015865 ABPEPLILY. The'eytotoxicity
Cytotaxicitsh andysntiviratiactivitycofiecmp ol iHsih kel GReINEylturesevaluated in cell

Campeund Migimum. Minimpo ipbiory GonceRtratiQnyeyeiaxiGst cell culture, viral
concentration' Vesicular Coxsackie Respiratory (tghm, 1) stomatitis virus

BAEGH I iltIE VAT BARFT2(RY) LoBOHETHOPRo 000 Lol ERE Wik followed.
> 400400 400 BB (M liBitvudinicad O of JBOp=Ai0Gizs 40@ s (Fofmbes analyzed were
(SX:RERA2400 240 >400 >400 (g/m’) * Ribavirin >400 9.6 48 16

3Required to cause a microsrgé;%%ically detectable alteration of norma

| cell ‘
morpholbdY L SRR o FRES VG ARATESE oy B MHGYERILR) tig b and GPG

. 50%%; wEABLE Gt Bytoiokigiiyghelrepitbzited aCtivipeofioprrpounds(KOFRGerpes simplex

C%Iiln%uéuﬂfﬁ,sHexpes simplex virus-1 TK™ KOS ACV', Vaccinia virus, Vesicular stomatis virns,
Coxsackie virus B4, Respiratory syncytial virus, Parainfluenza-3 virus, Reovirus-1, Sindbis virus,
and Punta Toro virns. These results confirmed that G-NH,; and GPG-NH, are selective inhibitors of
HIV.

TABLE3

Cytotoxicity and antiviral activity of compounds in HEL cell cultures

Compound  Minimom Minimum inhibitory concentration”
Cytotoxic
{-oncentration Herpes Herpes Vaccinda Vesicular  Herpes
(ng/mi) ; . : . .
simplex stmplex virus stornatitis  simplex
virus-1 virus-2 virus virus-1
(KOS) (G) TK KOS
ACV'
GeNH, (uM) >2000 >2000 >2000 >2000 >2000 >2000
GPG-NH, >400 >400 =400 =440 >400 =400
{OY)
BVDU >400 0.0256 >400 0.64 400 400
(ug/ml)
Ribavirin =400 48 >400 240 =400 80
(ug/ml)
ACG >400 0.0768 0.0768 =400 =400 9.6
(pg/ml)
DHPG >100 0.0038 0.0192 60 =400 (.48
{(pg/ml)

*Required to cause a microscopically detectable alteration of normal cell
morphology.
"Regnired fo reduce virus-induced cytopathogenicity by 50%.
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Compound Minimum Minimum inhibitory concentration cytotoxic
concentration' Parainfluenza-3 Reovinis-I Sindbis Coxsackie Punta
(Rg/mi) virus virus virus B4 Toro virus G-NH, >2000 >2000 >2000 >2000
>%O%O >2000 (FpM) GPG-NH2 >400 >400 >400 >400 >400 >400 (pM)

{503% 400 >400 >400 >400 >400 (litg/ml) ( )-DHPA >4Ho 9 RE08H000865

>400 >400 >400 (Iptg/ml) Ribavirin >400rit%g.ﬁ 3
'Required to cause a microscopically detectable alteration of normal cell

10 morpholodS&Réeitired avididn eeizitieh semaiedti e otatrbgdhiety by
50% =18 WO 20047073703 PCJ/IB been
discg\?g?%%uf at G@i‘ﬂ‘ﬁﬁ? itself %%%%gﬁg%%?gc%%%ﬁﬁ%ﬁ metabolized

by an enzyme or cefastei(sy’present/idithierplasma anexsetasof SOMRespiratory
animals to one or frgng) compoundstewiticyclic, chargeeBér unchargeetial
forms of glycinamide) that inhibit the féffication of .5 HI\. The section¥t4e
below describes this discovery in gr r detail. Cof (s) present in
plasﬁé\lﬁlﬁ@@ra 6 &de animalsgéggovtirts G-NH2 %%EH metabolite th%‘g‘tt%
inhibits-+P-Evidence-isprovided herein that at feast one cofactor present
in the;segrkim and plagma of some amimals metabolizes G-NH2 to an >400
activg.faym ("modified glycinamide™ or Metabolite X), 10 which is
transported into cells and inhibits the replication of HI\. Accordingly,
G-NH2 is a precursgr.or prodrug for an antiretrovira pound and
G-NEP8 e fornTatated for admiﬁi@[@ation with saiLdg((,édc::‘actor ora
taining grid cofactor. Chgpmatographic meghods were usegc
this cofactor. This cofactor can be purified, cloned, and
sequineediusing thivdapproaches @éscribed herein 4nd conventional 16
techriieggded in molecular biology. Accordingly, some 15 embodiments

>400 >400 48 (pg/mi)

=400

E ;{lﬁg Oﬁgﬁzeeasn_ltgref?ﬂ?ﬁ? le.g". VGPC %It\‘lahizlglfgrulatecd na
mixture or admypisteras Wanconivaslinndleioreeraliey aesvinistration of
G-NH,) with a material that converts G-NH, to Metabolite X (e.g., pig
serum, plasma, or milk, horse serum, plamﬁﬁnilk, bovine serum.,

Cytotoxicity and antiviral aciivity of compounds in Vero cell cultures

Compound  Minimum Minimum inhibitory concentration”
cytotoxic
concentration’ Parainfluenza-3 Reovirus-1  Sindbis  Coxsackie Punta
{pg/ml) virus VITUS virus B4 Toro
’ vinis
G-NH, >2000 >2000 >2000 >2000 =2000 =2000
(M)
GPG-NI1, >400 =400 =400 =400 >400 >400
(M)
BVDU =400 =400 >400 >400 =400 >4G0
{pe/ml) _
(S)-DIPA =400 240 80 =400 =400 =400
{pg/mi)
Ribavirin >4{{) 48 16 =400 =400 48
(lug/mi)

"Required to cause a microscopically detectable alteration of normai cell
morphology. _
"Requimd to reduce a virus-induced cytopathogenicity by 50%.
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plasma, or mill, in purified, enriched, or isolated form). 20 The active form

of G-NH2 (modified glycinamide or Metabolite X) is readily produced by
incubation of G-NH2 in certain serums or plasma and the modified

glycinamide is easily isolated by the chromatographic methods described
NRLXHH6U8hout this disclosure, glycinamide metabolites (thRCT/IB2004/000865
antiretrovirally active forms of glycinamide) are collectively referred to as
"modified glycinamide," "modifieed-G-NH2~-orfast peak. glycinamide."
Exampléshe$ mrodiiedG:NtcRHanGHide ibiitdie potilimitedrtoursor that is metabolized

arhye | 148 ByG . 'eB‘ “sowie-animals to one or more
S ORI AREL B e

ly'NH’): ; g ep - .
a RIERB O i AU RE G D RIS alHTaR o L BaE e B et g yedication of
oHilYesBcosripouintisy fMasdspectiometry iancarudiedal. magnetic
resonan@@rwgﬂé@)?m@gﬂ?m@g%% alysis, QLI magified alvenamide Reak.ciborie
fraction isolated after chromatographic separation revealed that it
containéﬁaéi’f’{w&%ﬁlycinamide. 30 The compound a-peroxyglycinamide
dimer (NB+idghy<Qs@raylyeNl ke ménibe mcrerstabiethanesent in the serum and plasma of

hy&ﬁ@%&ﬁ@@%@@&@%@iﬁ ?0'I‘Mdiaﬁég%&qpe%gé?ﬁ@@glycinamide“ or Metabolite X},
a-methoxg_fgéllycmamlde have ee&}]_grepared by organic _synthesis. Those

o 8idilt i HRERATEAATE LAy P pUre ey THStRied YiyeiNandideerdinely, G-NH; is a
compoivnds: usingripefproce dutiesradestrivechreréindnd diber availablermulated for
SXM&@&&W@%@@%@@E &9 ME&QQ%X&%%%&% t@é’%@vﬁn%ﬁﬁ{ugmphic methods

entitled "Alpha-gi/droxy ycinamide 35 Derivative and its Preparation,”

I 1 .
iR T OEE08r s o8 F?%?%fé“am&fagfafd‘fé% doRutlisth e d grieeed using the
20407187 08-RCa] IBROVMDOD86 i opebsehnteuef symthetitallyobrey. Accordingly, some

epzymatiugalyaraduced.ARhARGA Lahydraxyalycinamids) revealed e, o o

that the compound effectivelé}iﬂhibited HIV replication in human serum.

FEHEb RS PG & ﬁzgm?g’g Somylategdn, p gpixture or administered in

-medivartien(beivethefithedmodifie dnGINHEHS )syittheticallyigrdducedors G-NH, to

pﬁ@gy&ﬁﬁeeﬂzé@m%g'%w}%%Q@}igf‘ iQﬁ}@'l%Hg @nﬁ:?_@[%%a,isar milk, bovine serwm,

straightforward. Accordingly, antiretroviral pharmaceuticals an

GRS AR EFATEE By BHBRGIRGS modified glycinamide

compouhi: (&iNs oo nfpibmﬁ @n@dﬁiﬁi@bgbfyiframmglas.mtg&lﬁa B) E_;dédi@,ﬁrbduced by
Ofn&@ﬁ%% @-‘T@ﬁg %ﬂ:ﬁﬂy sSGhE Q)gagm@rﬁﬁ%ﬁqﬁé%%#ﬁe%' @?&1%9&@9 %(;’Q%%g’iso!ated by

or, D) or both or either isomer (R or S) or both. Preferred compounds | .
foPmUTSEh s Bh aheTe o tRad Erma et Srmialesiienly fratils, metabolites
fahexampleyariiiyd rokyg foimamidelyformida) 16y pheperoxygliyeiaamide "modified

dimensfeimula By diglysieamide ether (flarmula £); and les of modified G-NH,

methox@gcinamide, or pharmaceutically acceptable salts thereof

et rRiharmReT {iuiars) GHyee 8y eiteidis srmeromelic 8y Biop dimeTREL-gly-0-O-
agiiirsitigyiral ibigcmasaticalsand medigaments IBsCribe heteiRefRPenide, o
PLRVI 1n.unit.dosage form e.q, la lets, sules, gelcaps, liquid ]
do%s\éeg&%ﬁglg%gél% glgfsgas%t,stﬁélﬁ/(sodgiﬁﬁgﬁaefn ?:ir%sécalc% & i ind"Ciiy spectrometry and
OIS, T aERisHE e AibEictctBoglsenamivescoitbounalified glycinamide peak

pﬂﬁﬁﬂﬁm&ﬁuﬁeﬁ%@@@@ﬂlﬁﬁiré%a%t@%@%@k&&ﬂﬁ@%ﬁﬁrfé@r&@i@ﬁf@%«gl cinamide.
% Qhrgrnlageoltjtlcals %nd medlcamenégégﬁg., sterile vials, septum sea eg

vials, DORTEE 4R Ry AN GRE SO MTE S b G- BBt E R boere stable than o-
iMWWN&]}Gm@e@are{ﬁl S@Eﬁﬂ)ﬁgﬂmﬁfﬁc&mﬂ}iﬁre@f Me%@é@rﬁ?ﬂﬁﬁ@ NBave been
%ﬁﬁ@@%ﬁ%@%@r%&e@spewégg §° 8911”‘19 qﬂgag}tuggr;}gr ggl%? Sp?'g;t%re other modified
glycmamide compounds using the procedures described herein and other available synthetic
approaches. (See e.g.,, TP 5097789A2 to Hayakawa et al., entitled "Alpha-hydroxyglycinamide

Derivative and its Preparation,” filed October 3, 1991). HIV infectivity studies conducted in the
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(GAM) (e.g., suitable for or accepted by a governmental regulatory body,
such as the Federal Drug 20 Administration (FDA)) and said containers
comprise a label or other indicia that reflects approval of said formulation
from said governmental regulatory body. Nutriceuticals containing said
c%]f?tﬁ%’df‘?ag?@tﬁth or without structure-function indicia are also PCI/IB2004/060865

QQ T n‘.xfo t{.‘ni?a}m e réveaie
e SN, S DL B AR i e
g|§/“8tr‘i'éﬁﬁfa@8t5‘f*ﬁ66f‘aﬁa’?’é( Fripted cerlifedi dmimgtearients for the

25 inhibifiemafty pivihichetifisisGaffcansishassentiadhysofhOrMEOMPHSS, hether the
”199&&?&1 %ﬁ%@%@ﬁtﬁ&%%@d@eﬁ% %%{%Q rlf{g"a icoﬁys nth(cattt %tggrgmfs G-NH,; mn

in an amount that inhibits replication o e V|rus erred imen
intgk B ﬁﬁ%iﬁ%%@ﬁff&aﬁfﬁﬁ‘t@%ﬁf@ﬁttfﬁﬁf% erétecetﬁeﬁhermmdwamems can be
essegntiallyyofrovicamprisesiadny oyl cngvisle (azherexyghysingdided by formulas

d |
LR S SO O A e«

c&)nﬁb&ﬁ Oiﬁélﬂﬁeds?fe?él@ Bt cPreB@%egh%fftﬁ@é ﬂ?élﬁ‘éiﬁ@érfﬂfafﬂm‘étﬁon into an
thetnateral isheiptoL000 imesidsnatirleonserratio ru(f—g&%atmlﬁamlde (formula

\fantaﬁgeou glgl%fée Welﬁh E\)l efg d; at least about 0.1% b
nd pre parations from abott fegdey Ll ot Ooﬂtﬁ‘&azé% and alpha-
bylw@gmlm@ae&f}e comtemplatdida Fhecttablisoldt s sefguicebetratttiener (L or D) or

mﬂﬁr@ bentemewes from its origingl 3h.e 'ﬁ\@%ﬁ ?ﬁt&m{%%wrﬁh medicaments
enviranme ent.if it is natura% Qccurrln %te n purl d" does nat

erein can be provi er : it ? Y CE é;flg R %Fé’ﬁﬂﬁfoﬁdcaps liquid doses,

require absolute puri
Isaiegiadiprdnesins @WMHQOOW@@@M/MM‘P@WEBWVQ}‘%%BM the modified

C%Mﬁﬂt‘r@ﬁ@ﬂbﬁﬂﬂﬂﬁ@ %QM&M&%@EQ@}%@&%@B&Q/ orge! &'@Qﬁféﬁ@ 0FeSiSiners comprising

Pgarll ic t{lionagg star |n|§ aterial or natural material to at least one order of
BrSHEDRP W S ATES offters S 1ibte SPSIErABHFfotibr Dotdes, Jars,

magnitude, preferab
fl\?@@%érg’fmgnm)Iﬁéﬂme%lvlﬂont@mp}bdt@duﬁl hedfollowirgo embodiments and,

easeemaetepewi@emta@ep r@@qﬁe hue&ttﬁ@@ i Mﬁxdcgménﬁaﬁtﬁﬂ&ﬁng processes
;%Eﬁ iycma |d0]r Ais Ctggts his a F{E’fg‘?Ch were tused top Fed

met Py GnEmIideBre Jc%ﬁo HERSESR ?W\pﬁﬁ%ﬁgcﬁr‘?ﬁ#ﬁ federal Drug

sédimnigetiescibad mfﬁas.aﬁxmmtre @ftoyisesacdbisd reealithdtdidie that reflects approval

uppysifiesREeRALIENS: %ﬁ%@%‘@nﬁlﬁ%ﬂvﬁﬁﬁ rﬁ;}é—?j bysealioRicals containing said
egghangl% hl’gl? erf%gmence liquid chromatogr PLC) two

Gpuiations of G-NTZWera 165886 W@d"‘t’é@é‘r’f’ﬁﬁﬁ%ﬁd’@ﬁﬁ‘&ehowe"‘“
preparati@ﬁ“@ cinadiviabieled G-pitipanchrédiclabeletiGR GENI2 wereonsists of or is

sepaRied Y HRLGRUSIDGEneAlRN. Rge £O -
1Cij)(bWhatt . The f% lowin gr%@r}? W%@S%S%tgt%%&%ﬁ%ﬁg%ﬁf% ments for the

- (i€oCTat &Y AEBRESREE S SRASRIFSAILATY PHoSpRamEr i B ydified sdyeinamide

n?meemtinea%ngwmeﬁx TrovieB wifeynthttBiuffenBacamposget of AGGMMcation of the

apnon M@T@Mﬁﬂhﬁf&nﬁﬁs&&)v&% PRAUNBER BB ARaMIOMISS s of consists
Imear eétt to Buffer A; 15 and 55-60 minutes isocratic Buffer A to

equi uef% e ESIUTRAIST TH FEXY SR ShisosBysaraalaringmie AbRer i gly-0-O-
ngajéﬂlﬁ)i)of crdigey¢id@iGP G dikt, tygicallyleluted INI25, 28 diRHeS siycinamide,  o-
(@@sstff@;c%@la%)e BONRYEHRFG.AMQuUNLS Qi sadiolabeled compounds

eluted in 20-2
As used herein, “enriched” means that the concentration of the material is up to 1000 times

its natural concentration (for example), advantageously 0.01%, by weight, preferably at least about
0.1% by weight. Enriched preparations from about 0.5%, 1%, 5%,. 10%, and 20% by weight are
also contemplated. The term “isolated” requires that the material be removed from its original
environment {e.g., the natural environment if it is naturally occurring). The term “purified” does

not require absolute purity; rather, it is intended as a relative definition. Tsolated proteins can be
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minutes (fractions 20-22), 15-17 minutes (fractions 15-17), and 2-3
minutes (fractions 2-3). Approximately 89% of the crude ["C]G-NH2
typically eluted in 15-17 minutes (fractions 15-17) 20 but approximately
11% of the crude ["C1G-NH, eluted in 2-3 minutes (fractions 2-3). Trace
At G erude [14C]G-NH2 were also detected in fractionsPRO/PB2EH 00865
fractions 5-6. Slight alterations in the buffers and the gradient led to slifgvht ¢ starti
sttt me B utioh oreiraeBmBo(n e bEE RN BréparatiohE gt srtme
mais-populatiensef-glycinamide sneraldeie atgdhiadirstrefogulationctatee orders, and

uickly eluted from the column.(r f tion 2-3

. mp (rsisred fo.a5 fhe, faskagalidraction 2-3 or

fr%%ﬁ?c?é%ﬁa -}’4{08??1&1%&?%%% ?a?j"{io%%beled %QEI{II-% or modified G-NH ) -
and a sBborid PP ATl STRNNE IV BRI Y COItMITrEtefridy 1§ ggnereaty
theusiew peakadiactionpkdtsl d onifragtiond 5<47 crGUNFril) Fottekamplelycinamide
another protacol.tg.isolate modified,G:NH?2 used.also Buyffer A (Snuvl

mr%gﬁ?uarfr%ﬁ%%%é?%% %ﬁag.%)s grl]ld Buei‘fer’B 2250mM e{%moniumphosphate
pFl 3.5). The gradient used with these as as follows: 10 minutes _
Buffer A; lineargradiant onBuifenBifdrteBotminutds! 2 imiNtosat Budfeted by cation
B; then linear gradient to Buffer A for 6 miniites;@ne aquiliyatianie of G-NH, were
B{ i%éarnﬁe%}% %ﬁh%élén.l eyl%lt li%% apﬁrogcré?dgy wgﬁﬁ'ﬁg G-NI—%, ?nddirm%uiriéyGP GNH
invatiolatsSed GENED- Sbpartotersintlidse 223 Widlgdoldbeied GEG-TH,
rQRREMEN6I-BLIWQ2004/0 2370 RGTHB2004/0008 65 FkBEE G Ufitjman). The
of (fC Iradiolabeled stock of GPG-NEL and GidVl,kRing Eragion NUBRer ammonivm
o&oﬁ?ﬂl‘f@ gation é"'féh‘?ﬁ%gé %qtra%nz-s Q% T A St GNH, .
58h086s700 435 ot T30 e, 608 t11es) (Lo s54) (BEYby1E Ry ©
(1909 @ RGAI2: 5l005); 200 16i606: I3HO00 8555400u(h B (7aiByb)o Buffer A;
(3%) (9570),(100%) In this example, AR, ARPERACHLI% YN commercially
oﬁ?g)i%%g({é?}'él is 6{8%?@“ .eﬁﬂégn%%%ﬁ‘igation of tlh}i a§19roach h%_s een. iin26.28
used to Burifjs seorities giyetrdriiseraeiestrmetlinpe if-Sha (g gy cluted m 26-28
understopehthatmans different-cation exahange wolvinbes dreapaitablelisd m 20-22
these procedures and mny fgIen! PITAts.A7d ACIRNS SR AGNSActons 2-).

GiVeh Isclosure herein, one_ of skill in the art cah rapidly adapta,_ . . .
panivaiantfe Beafich sxetanGdEiinippiept clgFELiBLC; biftap ey ractions 1>-17)
oragient-teiisaiaie1modifies GriH 2" (Metplieq). iT et isjimesdiffcationsb3). Trace
the 10 procedyr sgribed a ithin the. skijl-in the-art andsaje

e&ﬁﬂi?/%l éﬁﬁcéut%ﬁnﬂﬁwwﬁ%%%%% h&g\rﬁgm%%iiﬁssed in th_(le sections o of
that folloWishtwhesatisgvdhe &t Ad dhfeaPE cRirrpdPalgBhenBs 3y g e of clution 0
madedrgarnpaditiet GrRidrelionsitpdin)dynineibiatingrudnyodifistcied, a first
G-NH2.in 15 various serums.or.pl . ifi 3 thatis made in S
th?é)%gﬁ%ne%h éﬁ%ﬁ%ﬁﬁﬁ'ﬁy@ﬁgéﬁgﬁﬁ%r@%gé cf)% %o{?lgeéé tl}j%irl]igione of ? or fraction

th-h9pERERESBGIRGISthE SBhveniBHFfe MGl &Y SatcaRgviaton that stongly

bound to the column (referred to as the slow peak, fraction 13-14 or fraction 15-17 or G-NI, ). For
example, another protocol to isolate modified G-NH; wused also Buffer A {5mivi
ammoniumphosphate pH 3.5) and Buffer B (250mM ammoniumphosphate pH 3.5). The gradient
used with these buffers was as follows: 10 minutes Buffer A; linear gradient to Buffer B for 6
minutes; 2 minutes at Buffer B; then linear gradient to Buffer A for 6 minutes; and equilibration in
Buffer A for 6 minutes. By this approach, as well, the G-NH,, and impurity in radiolabeled G-NH;

eloted at 10-11 minutes and 2-3 minutes, respectively.
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analysis, it was determined that the modified G-NH2 isolated by the
chromatographic procedure above comprised a-hydroxyglycinamide.

Initially, it was observed that if cell culture medium containing fetal bovine
serum was 20 heated for 30 minutes at 95C, the ability of G-NH2 to
inHibitt#87PéMication of HIV was lost. in some experiments, hUtFEAB2004/600865
T-lymphocytic CEM cells (approx. 4.5 X 105 cells/nil) were suspended in
fresh medium and were infected with Hl\f‘ilfﬁ‘l%f at approx. IOOCCID50

per mI of cell susﬁ@ﬂ@oﬁ[ smjbmqmwe@;me @ﬁfé@teﬂféeikgi\ﬁdVé{prOV|ded

: Ot ‘ - tal
feta bovme serum in PBS) contamng RPMI- 640 medlum or 25 G-NH2
that had been-disselved-in-heat-inactivated-serum-(16%-fetatbovine-
serum in PBS that,had beep heatedt9,95C for 3@ minutes) egutgining
RPMI-1640 medium. The cell resuspensions were then incubated at 37C
and, ajterd to 5 slaysy HIV teplicatios s evaluataéd It was discoveredb0,600
that the G-NH, thdthad b&@dHicubadféthin heat(ietivated serum  (100%)
contaimingmediug fad lost its ability 4@ inhibit the seplicatiopseblV. 355400
These results prm/mﬂ strong ewdeﬁ@é‘mat a beé&%ablle protéﬁ%fBO (100%)

|nh|b|ted replication of HIV. -22 WO 2004/073703 PCT/IBZOO4/000865 ded. A
Followin} tHé rseBmErPhaiPE Hat I WY R el pPRldst il EalFovide
SEkLNTiIcaH CONVEIb G HR tea: antdretpovifiathedttivelfoimnofle, as described infi q. It

- g'éﬁc'ﬂ%m'd%nseﬁ RINANE WS e g?é?gy%%ﬁo Saterming it iis,coRGOME) for these

was present iIn human serum’and sera from other animals. The following

exarisldeRenney s d kBRI e gAY etar. SoERpLElgps herein, one
Several l@tsuoﬁﬂﬂumaapsﬂpaa@d@d fetaliboingsefaaiereanatyzed fomtH#LC or HPLC,

al%m#/ . Con frtch%O 150 a{{(‘? r%%%fég l_ﬁfleﬁa%g Reaﬁ‘?leq“ﬁﬁt'ignmodlﬁcatlons of the

exc aﬁ e Pk purified G-NH2 (see EXAMPLE 3) was incubated with

therwﬁ*éfes deseaibiabovs fsarEbitciitkiibininiess A P HalTHingly methods

andsdsiaddret. 72 hours. Subsequently, the amount of radiolabeled

modified G-NH, was evaluated 10 using the cation exchange HPLC

approach descrlbed above. The'r S-are shown in FIGURE 7. Each of

the 10 dyffeééﬁwmmﬂseﬁsm%%@%dww e YRR BolrpBRvEsISHe (fractions

of:GNERHommrdified Gniviiiaftarndd, tbumsed tcubaijoncwstibigthenfedédled G-NH; in

bovine sera teste show: nifi N
S G0 G0, T SR 5 Y Ry preprc

re‘éﬁﬂ@%ﬁ?ﬁiﬁﬁié‘ﬁ%ﬁﬁt’@%ﬁ piobimrrREersPebtaiRed 8 ?;‘é‘f‘é?t‘f&’(sl)tﬁﬁ]é&lq“es m structure

signifisantlywid Jaeciaholizas: Gri\idiitetnodified Gt Buthtthaimmsepmphic procedure

does g%t1NEXtH%L eyxlglua OchOf sera obtained from other animals was

anaﬁl ed for their a ?y YEonvert G- NH, to modified G-NH2. Serum

obtamedhﬁm#bpugsvmsabsmveé thasiy %geﬂcesmatsn (ESipitegdai{ES)ine serum was

and-menkesn (RRxeas mabﬁ@ﬂawmm@mfiﬁﬁﬁaﬁnN Hp@RdatcE3iV was lost. In

mlsgzlillteeg pYenhou{ §1128§11rby XQ%OOI’ étg I&)%éﬁ cgg ? t ‘zlf5t I3§escn gg'ng were suspended

remove analyze ang e Hl
Apjpr%@ﬂhmateiy@ 0% W@t@ﬁfﬁeﬁ@emmlﬁ’ﬁVPBgﬁuwugemméWumm ml of cell

F'ﬁ&%%& t@ﬁ&@dﬁﬁeﬁ@f@lﬂ@%fé@t@ﬁ RIS ,\@Qgﬁvcﬁﬁ& DRtSE: ARCMARKEYSE G-NI, that
raﬁ)f:{glgeen dissolved 1 serum (10% fetal bovine serum in PBS) containing RPMI-1640 medium or
(G-NH, that had been dissolved in heat inactivated serum (10% fetal bovine seruim in PBS that had

been heated to 95°C for 30 minutes) contaming RPMI-1640 medium. The cell resuspensions were
then incubated at 37°C and, after 4 to 5 days, HIV replication was evaluated. It was discovered that
the G-NI, that had been incubated in heat inactivated serum containing medhum had lost its ability
io inhibit the replication of HIV. These results provided strong evidence that a heat labile protein

present in serum metzbolized G-NH, to a modified G-NH; form that inhibited replication of HIV.
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converted G-NH, to modified G-NH2, whereas, the mice serum poorly
metabolized G-NH2. The data showed that although several animals

were able to metabolize G-NH, to modified G-NH,, the ability of the
cofactor(s) to metabolize G-NH2 was not evolutionarily conserved in
RINAREYEHE® e- 25 mice. Several experiments were also perféTag94/600865

better chatagleriae 0g.6AACIOHS) fORNELIO DId JBSALRRAE 86 Qe serum, o
errmg%sfti:)?na was dial yze(lj irl (MWWT cut%(?frfqﬁ ,,VV 00M an1f no id

d‘3 SIVERLE T Blg 8. 2 W ECUY AH BR8P W RIS STt TP R Al Fgpducied to
tecomert GINH2 By mGdified BN In aneusiconcentratiorfeoof GhdNkilimals. The

wenevmixedwilh @ithes.90%nig plIasMaier20% dialyzed pig plasma and
were incubated for 24 30 hours at 37C. Subse uently, aliquots of the

mixtures were separated by cation exchia LC as described
previouShycthibthel bomeersioruof BNyte modified @aNEt;iVﬁaSheir ability to convert
e&a{tﬂﬁt@dnéﬁﬁﬁ&’é mh%\!&&n%eié‘éw@@éwﬁ dhedala pxameLE
ow that£ sion.of G-NH2 to madifie G NH was almost
AP e i BIREHAECAH (i Ry FIREHRA EchApIBes fr 15 minis

Sﬁﬂ,ﬂfa@@ﬁ of "/théoeﬁzﬁn’@smnviby ok cofactor{s)divipigiplasmdi{@09bh was evaluated

RBR) %%ﬁ@ﬁ%ﬂ%ﬂg@ﬁﬁ@%ﬁ%@@ﬁa&%&@@%%@ GriYH s hhesed8ulis Ficurs 7.
Vld 1@ ?\E) |den%e that the cofac}:or% etabollzes G- NH2 to

f|e o Trerent B?éa}% %8m%sar1‘115 aﬁégmnversmn of G-NH, to

iISap
2@@@@?@7@@%% PBZ@M/%O@@StKTlABLEWmvébSIﬂm@ﬁ@ i@ stowed significant

negsiifiedCoNid 2y d@lﬁé@fﬁw&pﬁﬁ%nﬁ@% hidw& QRGBT alRNAe L (18-32%) of

converS|on 0 mo ified (M) (percent conversion) Pi

oTREA P }lyse o} I‘fgmfg%l 62.52117)051'9“5’ THCEG e B 668" é‘gt?aéé‘%“ﬁca“ﬂy
10000124 &-HY. o P#ai;ﬁﬁ OO IntPBSSdnianothepset of experiments,

the satq«:@ﬂo@n%mamo&h@m{%mﬁ%)df%%m& ialyzad pig am%%pfmﬁm ability to

more closgly scruti nl yz p|g Ias (90% in PBS) was mixe
With" & CO?’I}CI%GJII’%TI‘&'[I %?%?%ﬁz ft%%ﬂ‘%ﬁbﬁﬁﬁ’%b@-w (MS), d"gs (C8), cats
Stbsdgue ), trd mxt@ye@wgr@ 1mbﬁkbaftefdﬂaﬁme forifeddutSangd at 15 minutes, !

aligobsnygLe a?ﬁﬂfi‘raiel%@dé cRUgRexehaRogikRt G.ashefe agrcg) Jl@l?zed by cation
reSijts S onflr ed that the saturation point of the

cotactor(sy'in p|g P asgrrha Whe PRI BN 2NEZ. dﬁ)&%ﬂé’@@%v%@é pas used
oh Gl tiy AKERTRE & -iHseyotiiaiyeretiopigoplasies, @trhorse, and monkeys rapidiy

converted G-NH, to modified G-NH,, whereas, the mice serum poorly metabolized G-Ni,. The
data showed that although several animals were able to metabolize G-NH, to modified 3-NH,, the
ability of the cofactor(s) to metabolize G-NH, was not evolutionarily conserved in humans and
mice,

Several experiments were also performed to better characterize the cofactor(s) found in pig
plasma. In one set of experiments, pig plasma was dialyzed (MW cut off 10,000; and
was evaluated for the ability to convert G-NH, to modified G-NH,. Various concentrations of G-
NH, were mixed with either 90% pig plasma or 90% dialyzed pig plasma and were incubated for 24
hours at 37°C. Subsequently, aliquots of the mixtures were separated by cation exchange HPLC, as
described previously, 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-NEH, 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% m PBS) occurred between 1,060pM and
10,000pM G-NH;. These results provided more evidence that the cofactor(s) that metabolizes G-

NH, to modified G-NH, is a protein found in plasma or serum.
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Concentration G-NHZ Percent conversion M formation (M) 2,000 82.6
1,652 4,000 42.1 1,684 6,000 24.9 1,494 8,000 21.0 1,680 10,000 17.0
1,700 15 Plasma: 90% in PBS. Amino acid competition studies were also
employed to determine if the cofactor(s) present in pig serum was specific
%ﬂﬁﬂ] Hh’these experiments, approximately 10% pig serunk §i/BB%4/000865
was incubated for 6 hours at 37C in the pre e of 18MM U-NTr, and a
competitor (10A , 40h.1, 20 1001M, 400M, , 4,000M, or 10,000 pM
glycine, 10 00BN EESaF AN 1B SONICANEl ez pROBK 24 h)

M-GRG-NH,)..A_control without competitar was_also

4:990M--0£-10,000
evalliate (f t’fgj gseqﬁently, the conver5|8ﬁ“6€|*%§”i\i?-l‘“ﬁ81?ﬁ?>8ﬁ% @‘NFH was

COllVe 101‘3

analyzed gy cation exchangetWhtc; 35 elare: S A —
FIGURE 9 providegl evidence that the Cofg oT Preser DIg SQHH

was specific for ®NH, although GPG- N#27seemed also to have ano. g
inhibitory 25 effééfon the G-NH2 convetsion. Once it had been coafirmed
that.certain.serd-t¥htained the cafactor(®-fhat could convert G- N&32 to
modified G- NH%la%“f?pg?lﬁ’éﬁﬂ%S\Nere conducted to isolate the cofactor(s)..
The example below describes these experiments in greater detail. -24

WO ZOOAYOWW @tﬁ'/ﬁlﬁ@ﬁ@ﬂf@@@&%@ﬂwnﬁﬁ i adfssbge) folind in dialyzed pig
EXPEHReRES %@@%@etp isnlgiethe %M(%) ti@atsﬁag gl)@ﬁs IQMB a5 mixed with

modified G-NIL, size exclusion chromatography (Superdex 200) was
enfBIGy Rt e o BE o R 5 b Y ﬁﬁé‘sé?w?? rﬁ&m %Vﬁﬂée%)’u fhe Thgtures were
sepavbiioh WA TOFGC mintitesdi mithstwatﬁpamedaa?oQafds&@waﬁnge HPLC, as before.

ORI eI Gofieniods LRRRILA0CT.OLIOMREOHE0E YRIOUD, in pig plasens
fractions was ascertained by incubating an a |quoto he |s olate raf

withefEEC2 RS SHHL followed by an analysis of the presence or
absence of modified G-NH2, as determined by cation exchange IIPLC. As
shown in FIGURE 10, the majority of the L](t)r eluted from the size
exclusmn column in fractlons 10-12. Frac ions"10-12 were found to

ol IR o pitifliedited G-Ni2 badidptet migyddiy” (6 i)
mon‘ft‘%ﬁﬁﬁ& aﬁ&éﬁﬁulatlon of mo?:ﬁﬁé’& @nl‘ifﬁ?lby HPLC catiéﬁ @%@ﬁaﬁge

activity det,ooned in later fractlons may besa result of partially deglrggi,ed
co- factor 8f¢dfactor that non-specificallyitteracted with the resin gso
employelf 0@@1.: data confirmed that the idéfactor that converts GiK#2 to
modified G- NHLﬁzﬁ%iﬂ BEei iddtated. 15 The cofactor can now be purified,
sequenced, and cloned using conventional techniques in protein

Amuno acid competition studies were also employed to determine if the cofactor(sy present

m pig serum was specific for G-NH,. In these experiments, approximately 10% pig serum in PBS

was incubated for 6 hours at 37°C in the presence of 18uM G-NH, and & competitor {10uM, 40uM,

| f18uM itor {10uM
- 100pM, 400pM, 1000pM, 4,000uM, or 10,000 UM glycine, 10,000pM L-serine-NH,, 10,000uM
L-alanine-NH,, 1000uM, 4,000uM, or 10,000uM GPG-NIH;). A control without competitor was
also evaluated. Subsequently, the conversion of G-NH, to modified (G-NH, was analyzed by cation
exchange HPLC, as before. 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
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 1solate the cofactor(s). The example

below describes these experiments in greater detail.
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purification and molecular biology. After incubating the G-NH2 with serum,
the modified G-NH2 can be isolated from G-NH, using cation exchange
I-1PLC, by chromatography (e.g., see EXAMPLE 3), and the anti-HIV 20
activity of purified, modified G-NH2 (fractions 2-3) and purified G-NI-12
Wgéﬁgﬂ%‘f%’ﬁn can be compared in a conventional HIV infedfiAtPakApe865

~ The effects of modified glycinamide COEW% ge.g.,

a-hydroxyglycinamide, a-peroxyglycinamide dimer (NH2-gly-O-O-gly-NH,),
diglycinEmidestettiet!(RPRIgHOIgHENGHD) salstethosy R TAMRIgonverts G-NH, to
aspihaxywycinamidexandier gdesivativeshiheteei):ondsh Wiepligatien taseparate the

also be analysed in this manner. 25 Eor example, the. EC50-for e .
S OGN N TACSRHE 25 SRR LRI (PAtt e Loy vour e
a3hyfcaiopg (eimamite v erspraiiseirily iR S el RALP LGy ICROYYIgUR| jgpfions was
d&@é)éﬁﬁ@é&illm&m%x(&\ﬂd a%MQfglyi%E&h ﬁ:!&ﬂ@ﬁ‘ﬁ%ﬁ/g[&lﬁﬂ&tﬁfdﬁ,(ﬂﬁﬂg followed by
a-ethox clngamide or a rivative.ther. | rmin

T ARHG ASU dESEASH FHeBLgl AT, Chi TPt iy chmse
CBIR Capproshons ix THEBRHSIPnIiParetigpended ?ﬁffﬁéghﬁﬁbf@%ifﬁﬁiléhﬁ% exclusion
argrinfectas with M1 Geilshad apprex-<LO0RCIDSL:petyrbafeell-NI, to modified G-

suspension. Then, 100l of the .infected,cell suspensiqn.i
RO S ARG DO ) e AT B Gen cxange
freshigetlitzastymoditied @ MR yrachsrzms) GLAMZA R RS- Ffprpdde anti-HIV
zxglt{%ygb'%@m@ril&eh@t@ﬂafﬁgIy@ﬁ@a&ﬁrd&yd&maft&&dmzjwﬁe@nglyﬁw),a result of
iglycinamide ether .(NH2-gly-O-gly-N112), a-mgthox i I .
BTHER QTR b & R S L e g emploved
3 ThiaAd:0c6iNNShtisbeoelhelyr the penvuies APt oedtber 41-37ic hadren isolated.
4196 %%WQ%@M%%%&%QI@M@%&@QS@@ 5@@’&1@6@66@%0}1111@65 in protein
formation is recorded microscopically in the CEM cultures. The 50%
eﬁg&ﬁ%ﬁélﬂgoﬁﬁégﬁ#gﬁ ShYEC&0) is then determined. The results from this
set of experiments will show that.modified G-NH, (fraction 2-3), a-
zycfroxyglﬁ%}naéﬁﬁqgm@wqx%g Iwﬁmlasmid,emﬂ meﬂiﬂz:]m@fk@a&@lyowﬂe&imm G-NI;
iglycinamide ether ,-aly-O-gly-NH -metho gm’p ide, -
a%fé%f%?ﬁ‘cfﬂ §Eriﬁyi1 8, ﬁﬁé%g?%g%\%é) %aﬁ o%ef‘fl‘réissget):%m ara%?ft]a%’r 2 e antiHIV
E ®tvithah iexir2 1edided 6 D5 tiapine Rabhiné, iwsinG o fstiges 15-17) can be
Z)é%@syl ) aiy%p@émé&' iﬁvﬂml %lwlmﬁl:igﬁ dim%ffébts-oigwl D62 Gly i compounds
Iglycinamide ether ,-gly-O-gly- ,.a-met Cl I o
o o TS A AT A8 Ui AU e BpeRPaet), aigeinamic
approxiniEtelyy 25Mvorltass owinateas; GilkZavilethve aly :@sodaf and/or derivatives

am&g&ﬁ&y\mﬁ@m HHSES sXRSiimantsmdliaruide more evidence
that G-NH2 is metabolized to modified G- NH,, which_is g’iﬁeilﬁag%l%% form

Q
the anti-UitaFSRNE: K8 Bhotfar Bt et o NBgied G
inHibitithe replivatiohyvafddhdiciaedde naptivatedysenuidd 30mminiNEs ay-060 piy-Ni,),
or.human seru -%?,(#gén'n ecw%{?:is compared..Human g-l hoq tes .
giy-D-olF-NHo ), G-Thet X LCtHoxy il d
(e R e T S S SR T eaLgy e o &
mésdivative Steorainifricfoiatbovite heldh ardechrdirmfseretswitbrdpreviously. Briely,
(HiB)-at BRRIMNG:LR0BEIDROPeERE:0L cofl BHSRRASIPR:THGR-IBE iiNfREEEH:dium and
O L S R B0 TS USRERAE I e URL SRR, Then, 1001 of the
infected cell suspension is transferred to individual wells of a microtiter plate (100pl/well) and is
mixed with 100ul of freshly diluted modified G-NH; (fraction 2-3), G-NH, (faction 15-17), o~
hydroxyglycinamide, a-peroxyglycinamide dimer (NH,-gly-G-O-gly-NH,), diglycinamidge sther
(NH,-gly-O-gly-NH,), a-methoxyglycinamide, oc—’eﬂmxyglycinanﬁde', or a derivative thereof {e.g.,
20600, 400, 80, 16, 3.2, and 0.62 uM). Subsequertly, the mmixtures are incubated at 37°C. After 4 to
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10% fetal bovine serum that was heated for 30 minutes at 95C or human
serum. Next, 1001 of the infected cell suspension is transferred to

individual wells of a microtiter plate (1001/well) and is mixed with 100l of

fre hlg /rluted purified, modified G-NH, (fraction 2-3), a 20

h roxygqycmamrde a-peroxyglycinamide dimer (NH2-gly-0- O]@“F)T’I{ﬁ-’l%‘m’""s“

dlg% naml %t?o%{naﬂk'% 93'&’019&8%1&'&83 @aﬁﬁ‘i@&?&@ﬁﬁ'@éﬂ%@@ The 50% effecitve

cinamid e, or a derivative thereof of purified G-NH, (fraction
503}‘731‘(@@11%@ in B 86182, and 0.62 M). Subsequently, the

mixturestasa-dngulfatedial &7 6L Aftet-4ie bitlays-ofincubatiend, @iant Gedbtion 2-3), o

fo atlon is recorded microscopica the 5
et T A R A1 58 JOR T (s SRy emid et
GWM&MS&WWEE\)OWMMEWH#@@BMMMg@ﬂNHm(Cf?aenéh gegyatgve thereof has

h)édr ngb(‘iIQ I(g\%raﬁeer%ga rﬁll &1&’1”1%6}“%’&'%&19@%&&#@(} -NH,, o
|glyc amide ether (N -gly-O -gy ,), a-methoxyglycinamide,

a-fHexyERnaEic O Brreru Y AT thereer (SRRl bl pligkéimide ether

Of(Hﬁ/ g?yl Bpﬂ?g]f%@&%‘k@g@ﬁ@ﬂ&ﬁﬂ@@ﬂﬂ&ﬂﬂgﬁﬁﬁﬂﬂnﬂarﬁQ&&e derivative will have
whereas p?ﬁ%fred G-NH2 (fraction 15-17) does not. Thg foIIowrng% nf'l%

de8chbis e BRIMRRED 30 R Befion¥tatEY (AL By i gaR, Prepagproximately
a- tnrﬂrpxyg&yem@emﬁex(mwmea@ceﬁe@ﬂmy tinhibit8ithe repitcdiiohtofmodified G-

%r ﬁl\ﬂ LtFch'%{'xp fred crner‘@ ge \%%e enzymatically produced,
isola

&ana yse Tor its a ty to inhibit the replication of HIV.
Dialysis %ﬂ)@ﬁ@%ﬁ%@q}mf %I@Eﬂ}l%ﬁr"\f/\fé?dﬁteé& Dife fpaadpih s igpiiogtion of HIV in heat
d|$z§ﬂ[ﬁda\t‘éat%ﬁ/ﬁit{3(Pﬁﬁfﬁe@ldff%"@BM}bWﬁﬁhsSHﬁpmﬂWﬁiﬂgaﬁcﬁmﬁmcﬂbnﬁ)md Human
in at room ~26 WO 20 03 /| / ture; edi
B e L T

6OCnta e tbth§oRES MR AV AIHEYH HisulidY-Walky WitPPEs 0N tdPse per ml of

thatitheduhisg was belledenedistiied Wﬂﬂ%’d\ﬂith}jgﬁﬁ:ﬂ%éﬂfsﬁﬂ%ﬁd Aftegdium containing

bmhggéthe tubrngﬁwas ansfe red % eaker f|II h PBS + PEST

tes 1 by Next, 100pt of
and @bbﬁt‘@ﬁ S RITN ublnén\i/x\}iés use Oda‘fgla er n(l)lhnex #

Ortha isfecitel beéhshptheodialysis fulih ¢ was/idvakivelds with stendidcantte (10091/\”61?) and
dejonized,walal. ARPROIMALEN, %' Qlaf Rorging seiim Premeda gaRidn 2-3), o

was added to the tubing. The tubing was put in a glass beaker filled with

200 PBBINPES TP PRSI EREy. GHe-BlRE-ohud BRefighpigimide cther

thexgtekite. benghmand @Jﬁﬁﬁg@@%m| @Jaﬁfléﬁf/glﬁﬁﬁﬁnﬂib thea denvatwe thereof, or
PBS-A/PEST was replaced with 200m1 fresh PBS-A= "pre-wash

CuBIHEG 6B Bt AU i pofrcri BF A Hofr gaveats, the

desonhxes}l ab debAdtert thE Predfrashio théagiaty sistoing gentaiirfgrmation is recorded
spes\r@wa{ﬁ %%91&9@@ Sﬁ%relgo@raéemleo%eﬁrmn OOk StQMS mined. The

f||trated IrnMg cinamide (Bach e@z and a magnetic staring bar. The bottle

Ol A T Is o SFRTde sl SR ehAvi fheandtisd sirdind Givdtfe (raction 2-3), o-

stlﬁpﬂr@;@rggelamﬁﬁ@ ﬁﬁ&ﬁﬁ@@’@%ﬁﬁ’ﬂﬁ%ﬁI&HQBWNMEg@&b/&%WﬂOWmamde ether
%ﬁf sQ lui Was dl‘}%rde |nt0 three ortions 15 (IO |+38m1
ra

R AT BE Bt AN RIS G dndoratve eror
frdiémmly g8ahnia pwolitigrobHE oz dre dislysi&isbhation wasntherhfreezeerum samples,
drigglereas purified G-NH,; {fraction 15-17) does not. The following example describes experiments

that demonstrated that enzymatically prepared a-hydroxyglycinamide (Metabolite X) effectively
inhibits the replication of HIV.
EXAMPLE 6
Modified glycinamide was enzymatically produced, isolated, and analysed for its ability to
inhibit the replication of HIV. Dialysis. tubing (3500kD molecular weight cut-off) was shaken in
distilled water with PEST buffer (RPMI with streptomycin and penicillin) for 30min at room

26~
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The freeze-drying system (Vacuum oil (Heto 88900100), Milli-Q water,

water purification equipment, Freeze-dryer, and -85C freezer) were

prepared. Frozen dialysis solution (the 38m1 portion from 1-1) was

transferred from the -85C freezer to the freeze-drying chamber. The lid
WASHY'HAWEd over the chamber and the vacuum was turnedPér /A% +/000865
freeze-drying process was stopped after approximately 72h. The vacuum
WSEFHEE HOEE tHe 158 BotthesofaurrdirRsben i R tHeMpdee-tir/igun at 60°C.
cliaatitdeng Nextfsebres diried ip kbdiict wasrputlfigdy HRc@at, the tubing was boiled in

AR DAIENA12 PRI PrM I R4, (ML Ck MR 148 /3 12R0M Qi 1o a beaker filled with
A397373251) was prepared b}/ weighing 27.22g KH,P04 and 25

diSEEITG e ARSE RS (hi3Ha 08 he column (Hypersil SCX
ion-exchHangebog wmanBei #2886 @ftanbollier maQu estid- 3408 7 (Batiéhysis tubing was

5&]&9@@%@)3@1@8 144 &fﬂg@ ma{QxCIlA . :&9?3%9@0%‘3909&%5M)u%a(%mmeda corp.)
equilibrated with mobile phase (90% 0. IM KH2P04 / 10% acetonitrile

(EERAITEA INEOSE B FHhh PSS PO BOE SR BRTLIHA Ml U AREAGEST (1ml
wiilehgttBdrag. séhédr266wm tafdnauriddhdistysisbisamplepivas dissaivedi shaker,
in 2ol water aASmhalycine-amida was Migsentatihg 20 Sﬁ?emfsﬁia'fﬁ@ubmg was

and was injected and analysed (RUN-l&rwith a 10min isocratic run o

rRBbNEspraLE s HEBIRT BB AR Thdohdidlr yBRiHE 15T R fhe pre-wash,
wasﬁpmﬁ@ma‘@lyﬂ@ﬁﬁngﬂdmamnrwm@%d @fstsamgmsmlmﬁmdxith 100m! of
NS MEREE, L %M@%@ée@gchféﬁ?gf%Q 8 @Eu%n?g %a:l' ML WEHe coutaining the

collected for each run using a TIME-mode c_%%(le_ct_lon setfor )
OSPHFFFACTION. BBk RORMEGLMPIMTEES K1 P2 thas Drephreappipximately
weighithg 1385ki 354€CHARPA anlt didspbiingdiuiod L weatedividae into three portions

CaBRFPANING IRcHeus COlERId 10 RN 2,40, WeLe, RORIE ADWELS frozen at
injected over the column (RUN-11416). In RUN-11416 each injection -27

O20bRATTI YIS E97FR S8lHTOHEES Ve HEinsE appfdximately 1001.
The fra@hmﬁewemﬁmy egdech b@mmﬂ .@&@m%mnmw@ﬁ“m& water purification
ﬁﬂﬂé&%@%&&?&%ﬁ podified gly %}Qx%’B%@;%:@é'.et%%&ﬁed?é)yg‘(é‘v?ozgﬁt%ne(the 38

ained, as determined from the amount of original glycinamide an

- PEREE B dolrts fpalred #rR P oted2iseaeBinihe fretsienn chapirof be lid was

npblodé phasie: (90%HE 4N HHEROH WiOlmdetion i'rﬂilzeirwemztmgs_a‘m@d t@s stopped
2,3dehelieddlass pattlefbatwas sealedangroren a6 AANionALT from the

7,.5ml mobile %:mse was frozen at -85C as a salt control. [IPLC-analysis
reESTE et ¥ d8tectable glycinamide (retention time- 5.9min) had been
convertéd:#o frredifidgiyeinamigep («2iZdrin HATRr apatysisquyification, 1M KIH,PO,

ther g ) V3 Wi yagetonitrile [ water f in |/pni o
e

e i bisiKY ThéPHphiich Ty 1Ha5te SAR Hewrexchange column
infectitiy] dssay Tvastiensp A aEd tviith/ e/ ersay maticpily-preparadiuding sofiware

maoglifie daiGi eSS &Qﬁl&‘%ﬂg@ gb%%jo'.\{'ﬁfﬁé§%§m9%"‘é%‘§omﬁi)}e (Scharlau

dissolved in 7,.5m1 sterile distilled water (2.24mM MetX). Approximate

TS 3R AL RS SR 4 5 A EEK R OFT iR 206nm.
RPptisad (RN (rediten msmi&ﬁﬂ?ﬁeﬁﬁi&ﬁﬂhdfﬂei%9ﬁﬁ’5@%ﬂ§h@lﬁﬁﬁetW@ {9tSent at the
%ﬁt%ﬂ&é‘i@ MM %’%ai@@!ﬁd%ﬁ%%@é& ?R{ENQ'} V@B@?M%aiggya%m%nl@ Mobile phase

MetX was mixed with 3ml each
(see above) at Sml/min. The injection volume for RUN I was approximately 100pl.

After calibration, 200pl of sample was injected nine more times (RUN-2->10) and
fractions cluting at 2.5-3.1 min were collected for eéch run using a TIME-ode collection set for
0.1min/fraction. Between RUN-§ and 9, 1L 0.1M KH,PO, was prepared by weighing 13.61g
KH,POy and dissolving it in 1L water. The corresponding fractions collected in RUN-2>10, were

pooled and were injected over the column (RUN-11-216). In RUN-11->16 each injection
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normal and boiled RPMI++ (Le., 2 x 6ml of 500uM MetX). Approximately,
Iml 500uM MetX was then mixed with 4m1 each of normal and boiled
RPMI+t- yielding 2 x 5m1 of IOOuM MetX. The lyophilised salt control
was 9%30'}{9% and diluted exactly the same as MetX, above. A 1mM stock
sBIuton of Untnodified glycinamide was also used to prepare 186/HR2004/000865
lycinamigde in normal 2(). boiled RPMI++(contrpls) as described for,

S T G2 Tt AR BT 75 LA 5 Bk were oot
chamibeittatehedr ord o RS daiisitnibivenightid dile X)6veelistim@Bmktermined from

AppEQxifately ofi ik DB oS {3-3md v are: afded {01bMea 20 1 #D8Soied 2.6-2.8min
rmal RPM|++ wa}s ded to the first tube

Next, . approxjimately 14.7ml of n d .

R oot e PR LS TAA 5B B GR ered 1 =
(i. éabeiiBpnalaspobetilps that Svap pealal boilcch RP M S CT haddippatixi ifidtel yudbile phase was
of ¥ijxs atopke(SE 2 +A 4oy YRZBL2 %) WasRAdeH 10 RAPOM B  de (retention

coptaining the cells and medium, about 20mlltube, and the solutions were ,
R TR i L SAHETE SO B G AT Sork L puifcsion
(i.&¢ folimubes WithdOmh 69 celtrrimis tWotishés Withimetfirall IRIP Mid- theaacymatically

tworyishdoailed: RPMTHaNad pecshiMititybes were ineUhAted At 350N described
QO%pnin with mixing after 50min. The infection was stopped by 30

co eogﬁhg the cells (5min at 1200rpm). The cells were then resuspended
and trangfedBd toftdiiOmismbess(0:6: pd06oel|s/tlibb). Faphisicsily rbpsed modified

of gelissuapandsd. inrnormaliREMAsk and iy thes:efeslls $YsPeRAR% N water
#ed P(I\Q%H The cells were washed with RPMI (without additives) and

VL (IS o ATSEORBIN o7 A St AN &t Gt A goch of ormal

co
celiglatel ik pe fiRld imediBmditalddfC23900 20BAI07 IHAGs, two-lots of 8.5mi of

qu%%/g%%ay@mﬂﬁ&ﬁ Eﬂ}ﬂ%&ﬁnﬁ&#%ﬁf’%ﬁeé@ M nmuxed with 3ml each of
glycine-amjde_in rﬁ%rﬁlal RPM]++ 100M glycine-amide in boiled RPMI++
a

5 BB Tt 1A A AT RS2 B RO BRI M5 omeer ity bim! pAB MotX was
M&td¢ imirest midlh REMRek of TOOMI Met Xoited BiRddIRPNHhg SR FallodoM MetX. The

nogmikRENA £ ke PAOMsRIL A BrilesREMEST, dOMMSAWRROINAL. A 1mM stock
RPMI++ 100M salt in boiled RPMI++ Approximately, 0.9tnl/well of each

ceiP $ULPEhEIBROHAIGF ERHELEE oY) Wik ta das o |00 Warpsmaideds normal and

foboirs: KEBPLAdRNDIL) 4 deslttbudithr MAN] glyeine-amide in normal

RPMI++ 19 cells were counted in ﬂn'ee.A—squares of a Burke c‘hémber (a mean of 1.2 x 10°
cells/ml, which is 4 x 10° cells in 3.3mi). Approximately, 4 x 10° cells (3.3ml) were added to two
50ml tubes. Next, ap‘proximately 14.7m} of normal RPMI++ was added to the first tube and
approximately 14.7ml boiled RPMI++ was added to the second tube (ie, 18ml H9 cellst -
normal/boiled RPMIH+). Then approximately 2ml of virus stock (SF2+H9, day9:22/3-02 2) was
added to each 50m! tube containing the cells and medium, about 20ml/tube, and the solutions were
mixed. The two virns/cell mixtures were split into two new 50m] tubes (i.e., four tubes with 10ml
of cell/virus (two tubes with normal RPMI++ and two with hoiled RPMI#+)). The cell/virus tubes
were incubated at 37°C for 90min with mixing after SOmin. 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

coilected (Smin at 1500rpm1). The supernatants were discarded and the cells were resuspended in
4.5ml each of: |
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(c) 4 wells with 100M glycine-amide in boiled RPMI++ 4 wells with 500M
MetX in normal RPMI4-4 0 4 wells with 500pM MetX in boiled RPMI++ 20
4 wells with 100M MetX in normal RPMI++ e 4 wells with 100M MetX in
boiled RPMI++ PLATE-2: 0 4 wells untreated normal RPMI++ s 4 wells
SH &Y H8ed RPMI++ 25 0 4 wells "100M" salt in normal FISHTE00d/ 90865
wells "100M" salt in boiled RPMI-H- 4 wells "500M" salt in normal
RP M+l BRYHISHOM" salt in boiled RPMI++ 30 The remaining wells
werg fillggl \wittpgterile distilled water. The cell culture plates were
incubated at 37C and Sd%' COI,m,%[ 1q‘j[)[ggrdays the medium was changed,
afte? eidftdAgs HE “Medilim Was changed and the cells were collected.
After 110daiysgtvinindeddion beasdStEpPed, the cells were viewed in a IOX
maqnifigﬁti%;glwei&%ﬁ%%}q@qﬁﬁpl of each cell supernatant was

n

collecte frozen at -80C for further analysis, After five more days, the
supern&tantd Were i35t FEY ERd used in a conventional reverse

trangcripiase (Rl actbihuiagsayfe.g., Roche 29 WO 2004/073703
PCT/1B2004/000865 AMPLICOR MONITORTM) or a p24 quantification
assdy (QGMANSEHT SBGAESALS. Chicago). (See U.S. Pat. No. 6,258,932
and J.Sofal App Nend ®PA5:158). The results are shown in FIGURE 11
and TAE(;.OE : EitT Bl_lE le Visible syncytia 100M MetX in normal
RPMI++ 1iégative T06M MetX in boiled RPMI++ negative 5004M MetX in

 normal RPAMstlnegeative FBBUGM MetX in boiled RPMI++ negative 100M

chingslm'&(agcglil(}I narmal,REMbkH.control negative 100M glycinamde in boiled
RPMI++ control positive Untreate(iﬂno mal RPMI control positive, .. aded to 2
ntreateameHas AP CUTbPDEHTE TO0RT S SOl R S e v saded

ce
\Y
REMki 1 pesitiveodO0M salt control in boiled RPMI++ positive 500M salt
cgpirolin.normal RPMI++ negative 500M" salt in boiled RPMI++ negative

e 4 wells with 100puM glycine-amide in normal RPMI++

o 4 wells with 100pM glycine-amide in boiled REMI++

e 4 wells with 500pM MetX in normal RPMI*++

o 4 wells with 500uM MetX in boiled RPMI+-+

o 4wells with 100pM MetX in normal RPMI+

s 4 wells with 100uM MetX in boiled RPME+
PLATE-2: .
o 4 wells unireated normal RPMI++

e 4 wells untreated boiled RPMI++

e 4 wells “100pM” salt in normal RPMI++

e 4 wells “100uM” salt in boiled RPME++

e 4 wells “5001M” salt in normal RPME++

s 4 WEIiS “S00pM” salt in boiled RPMI++

The remaining wells were filled with sterile distilled water. The cell culiure 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 65011 of each cell supernatant was
collected and frozen at —80°C for further analysis. Afier five more days, the supernatanis were

thawed and used in a conventional reverse iranscriptase (RT) activity assay (e.g., Roche
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By visual inspection, modified glycinamide (Metabolite X) effectively
inhibited replication and/or propagation of HIV in the boiled fetal calf
serum but glycinamide did not (TABLE 9). The reverse transcriptase (RT)

actmt{il data (FIGURE 11) confirmed that modified glycinamide (Met-X 10
of a5 effectively inhibited replication HIV in the boildtf fETBPE{poosss

smw@wt@@mmmeygh GrMHuWaSidanah ety mbgoltﬁ;ﬁp&@%@&&émvchmgo)

er e ant|V|raI ctl difi
‘%lngnﬁ%?gf% I&Zt Qé;%é%no ??a'guwe kL coxfgc OR(s W@?’ %resl%ﬁtli%su fistafe shown in
céﬁ@@%bmdg"i‘yﬁﬂdﬁﬁde does. This data also indicates that the heating
of the fetal calf serum denaturated the enzyme (cofactor(s)) that converts
glycinamide to modified glycinamide. 15{](’2@%§her set of related
experiments, the antiretroviral activity o olite X that had been
dialysed fisentjires was compared to Metabolite X prepatedidaythgicytia

approach ahpweMesbrisisEHNk iectivity assays were peffumged with
G-NH, in f%@m%lﬁe?ﬁrﬂ@mf%mﬁ with the five- times ﬂlggé/a%g

Metabolm" ﬁ E}UCMe 1\14%%% )} Breparea by theappr %%nﬂg‘guve The
results ofr-thes sheowr-ir-HGHRE-I2- Qfgglllﬁuul i

change in mgw?ﬂ*&@ﬂ?édfwn 20 dialysed negative
alpha-hydﬁﬁﬂy@l)zéﬁﬁamwé Ve AIRMIXY cantmbmpared tonfisetistandard
preparatipipithg yenayidati callydprodiced:adgha-hydroxygbytiveamide
(Metabolitent:mas:nafokBRIGE .l he modified glycinamjdasaltained
according tedhe-epaysnaticappieach described above haghggn analysed
by mass Sﬂﬁﬁﬁf@&@%ﬁn%m%gﬂhﬁ structure anaﬂy:&g&ygzaied
alpha- hydlrgg%glyﬁlggqrmg h{ﬁe%rﬁlgﬁ:/-\ ). ThUs; theexp ,I’Im?n[S mthis

example phaveshown-that 4:) moatret |yu||a||||ue
(alpha-hych SRS Ralipanirehis BermpbRIBANE

WO 200 OB Ptz SEMIHC e
of the cofactor(s) present in fetal calf serum that is required for the
antiretrosyralsagitivityof - MbiifiAdpina hysitexggiehonmice: Al paBHGEDRd replication

h%&dﬁdis&&%ﬁﬁm%r@ﬂ@f@%%@‘i@b‘?féﬁ%%%@ﬂ é’&%%lf%% nan*la%'z! ot (TABLE 9). The

replication in the absence of the cofactor(s), as descri d infra.

eXPERERES i 58k ftiboT g %C%W%Wét%gﬁﬂe@(%@@de Met-X
analyisetblire 0lleClulttivels eantiaiingieiabraif asume. tmedemﬂmke LaleWample even

d 4 t 1 1 t l 11 (‘ZI'L £5e COﬂ at 1 1
B SR B o o

vittSy aher iy .?ﬁ@&%@%ﬁyw&f@%&%mﬂ?wyﬁw&a|gpﬁ1%asaetaat is present in
MetabelitecXi(see EXAMRIE Geat Tatiotss @Eﬂﬁﬁcﬁﬁ%ﬁém& Fetmkbayipehe fotal calf

SeLWR Was NG %demg ?§ﬁ@%¥(¥ %gte%?nygﬁ%eg@ ngg |C|91 nh%L%ecy glycinamide.

(fresh medium was ad o the cultures day 7), atter W

supernafafte e rs I@&?ﬂ SRR 280 BE o Rve bR delisigwlite X that had
tremscliprasbiR Thguantficatiarearshiy abbigdmtprégsbDwnin barFGURE:. i brief,
1ﬁﬂh@e'&%§%%§@%§@tp%ﬁgﬁﬂyf dﬂtﬂ @tﬂij OIII lilét\él r%ggﬁg%?(\% %%? 1tP the five-

low cancentrations of Metabolite X (e.g., between 3
Wik dshveet Msirbplitenapd the Metabohte X prepared by the approach above. The results of
these experiments are shown in FIGURE 12. A significant change in the activity of the five-time

dialysed alpha-hydroxyglycinamide (Metabolite X), as corppared to the standard preparation of the
enzymatically produced aipha~hydr0xygiy6inamide (Metabolite X) was not observed. |

The modified glycinamide obtained according to the enzymatic approach described above
has been analysed by mass spectroscopy and NMR and the structure analysis revealed alpha-
hydroxyglycinamide (“AlphaHIGA”). Thus, the experiments in this example have shown that
modified glycinamide (alpha-hydroxyglycinamide or Metabolite X) effectively inhibits the
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15.6M or higher, the inhibition of HIV replication is virtually complete. In

more experiments, enzymatically prepared modified glycinamide

(Metabolite X) was incubated with HIV infected H9 cells (SF2 virus) and

the morphology of the treated virus was sent 20 to be analysed by

et /Aitfdscopy. As a positive control, GPG-NH, was used{BERI01400865

Pat. No. 6,258,932, for an approach to perform these type of electron

mIERIEHIH PE RSB et ToRa Afie el aabéifdd tRseum that is required for
experimestsvimretitay détaiNEXAMR:EGiByypneiappmachinatiied has also been
glygl i j ticaly.pr e 5 dialysi )

o e LA L ERIEER S et Rt o
gIYEiREARIB®as then used to treat HIV (SF2 virus) infected H9 cells, and

the infected cells were sent for analysis by electron microscopy. In brief,

dialysis tﬂﬁ%@é@@qﬂ\éﬁﬂ %%%%%B@&%&W@&Wéﬁrk%g% i Ipligabso%%'ll%]f\g?s analysed

(Bjomedia? and the pig serum was pre-dialyzed against RPMI 1640 ' ‘
fodlt fil &8 DA HBkTE ddeherd rsmeve orsens hkrvisne s hignerperiments in
3506:aaltams. The pre-washed serum was then 30 dialysed against 1mM

purified G-NH, in RPMI 1640 at 37C forﬁmkli% Z}'he dialysed buffer

containing the modified G-NH, (Metabolite X) was then sterile filtered,

aliquoted TRk SN, (aks* dBS b el e ArareErathN@ HC B 200 (SF2 virus) and the

Metabelite:l atdARMORG-MNEncanasniraion wesrstablishe @IV E 6) at verious
bottles containing (gach) approximately 0.5 x,10' H9 cells in.10 ml of RPMI

(O o) A S e O st SRS b Sl o 10 o
arifeemeenmrifageddceite telivare dhen refuspkint & Fyokonpindf REMpllected and
16&9&%3115@% i&@tf@ﬂéinﬁ/ﬂ|f;$96r§é;g¥z@gﬂp@mo%(wg&fgim{%@ﬁ@y§ @ﬁeﬁla is shown in
W. 703 PCT/IB2004 M. GPG-NH ninfecte

el A St oo aIST SR A PRI R RELcaion ocos o low

exX{IBRERIOTT REMaliplEe Were thrstdrictibilted Bvierigind A FiientSRentrations reach
CQ2.cfhest HibReame uminfipld inthesamplas wasignalypaeg using a

conventional p24 detection _assay.(see U.S. Pat. Na. 6,258,932). o
Chown iU E T OB e R B TR ES ot 0 w0
10ombapira e réeaive N nphbitee? rrvshepii chtioaritialsespre erisetet virus was sent
fetalb@a}gglﬁfddmy wbtffaagﬁah@%umremﬁfﬁmwoﬁamgm%h%w% vsed. (See U.S. Pat.
appIeg g3l5_|l\f/ replicatio ese results were confirme a :
conventional r’e\?lérseaﬂpa{%&:s@griﬁt Se (R1) acti f}3§§§(§t,mvivlh%ﬁrsc%eeépemmms)' The

apprEEIEIIE SIEHHES O rev e itrars drigrate Eéility in the untreated
control samples but no reverse transcrigtasgrpciivity in the samples

treated with 100M maqdified glycinamide, oy GRG 10 NH2. Hayin
eriod ey ek iy S B Bpes b e
GEEsNNT eisiad Wragaiat radse fribitedPiHe Sathplosdifiedezbeitimide was
tothe: af:alvszdguyrelexftp;onn@) iﬁﬁf&?_@ p%. Biysone a8 m{feaelta cﬁ@dﬁ@x%?s%r analysis by
were infecte F2 viru e fixe 0 utaralgenyae by .
conei/eﬁltliqnarl rgngp;is néeii)%glgysé%l slbgz (J%é%l?%/ s?ﬁ&gécﬁ%f%lﬁ?b‘ﬁa%i?&éed with pig
arss Gpyiakend Smpiederat withrepdrly rabipsnsimtP el piddkstarfur times for one
altowed do (P ebyiHer iZ6leEPaNISeHANR s than 3500 daltons. The pre-washed serum was then
dialysed against 1mM purified G-NH, in RPMI 1640 at 37°C for 48 hours. The dialysed buffer
containing the modified G-NH, (Metabolite X) was then sterile filtered, aliquoted, and frozen, as

described in EXAMPLE 6.
Next, a [00un Metabolite X or 100pM GPG-NH, concentration was established in four
- botiles containing (each) approximately 0.5 x 10° H9 cells in 10 ml of RPMI {containing feial calf

serum). The cells in the samples were counted and then cenfrifuged. The cells were then

resuspended in 10 ml of RPMI 1640 (containing fetal calf serum) and either 100pum Metabolite X or
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of virus infected cells are made approximately 60-80 inn thin in order to

accommodate the width of the nucleocapsid. The sections are mounted
to grids stained with 1.0% uranyl acetate and were analyzed in a Zeiss

C{)E(l)\/lz‘%gi%mggoscope at an accelerating voltage of 80 IcV. The

microscope IS equipped with a spectrometer to improve imagé) ﬁﬁgﬁﬁ?oéw&%ﬁs

a liquid nitr copling trap iss ysed 20 to.red Mag€1hNEetuded in 1
o e S g PSR a0l Wctues i e
nratabiol. X hscamaledesdarseRaninsangiiat ety sling Strdies. The
electronymigrescopyef snireatedHvipartiele snalitbshmivthecomanastedistld deteotion
conical- shaped, nugleo id.and,enclosed yRifqrly stajnshRNAsRaL olycinamid
S rg‘eg’f‘gh(é?‘a‘etQ(gé I&%‘tﬁ%’f ?F?gé%@eo}é%sb%i ;W lg}eas thgt (’:ellsihaving I—Illv-gl}CI e

p@riiebslthakare BB G RANEPEIEY GRY RACKIY SR GRS prosence of fetal
HiMrLaariclaskaying conigelshapedeapsidsirudupes:thatafijéaricen. These
relatlf{se I IrntaCt rynt & RN vanamnae r?Q&Qﬁ& ?AL‘(!”@%I?%@&'QWS@EQ?, which showed

el U thE Capdid Or at the top (wide-end) of the capsid. Someé
capsicihormaiSH GRISBRMPLA R Y IFcRfct S Rp ISP YRS but no reverse
ohsgived e hauemisshapenstrueiwes witholifile sotGanetpheiagie or 100pM GPG-
resembling a normal leocapsid and th Amay i ' :
th%%tr Eﬁ?}g E’)?rfnlg%lei%{féessfﬁr}a fﬁrgegtegﬁei%n .MBO In %?ﬁd%ﬁ%ﬁ&%@@? H00M GFG
eXférimetatesdheantivsthedibatastiviie o e pplesPrsineDt knbs Anahesfypy clectron
prepated modified glycinamide (Metabolite X), and synthetically prepared

modified_glycinamide (AlghaH were compared, The,example below, .4 i 2.5%
describeBthd¥e %’;?é‘?ﬁmeﬁr?ts?r%?e‘ﬁté?ﬂ etall EXAMPLE 935 HIV

infativitjehmsals wevenientbmseesin The fresenEe s fempesiisd i 7a Hs0s and are
deggliRed dn.thedateced ?ﬁo@%ﬁé@?ﬁﬂ%&&@@bﬁ%ﬁ&m LiES/6EHB) phigwiewer, Epon sections
various concentrations of G-NH2, GPG- ,.and enz ical e wi

i il %}‘w%%ﬁ%lfh%ﬁ%%%%ﬁi%”oﬁ%%‘ﬁtﬁ‘é‘#@%f @?%gﬁﬁ%ﬂ@qh width of
2004 /0FBFEDRC TVIB 2604/G008 6B pRIJA BTSRRIV iy Litvariiefy! acetate and were

é%ﬁ&}?&é@&)avm?@ @%@@96{?%&%&{9&&&) AdIeeHeplisialie SE8NRIES The microscope is
"replicates”) of uninfected samples and untreated samples we . e used
SO T BRSERL Bl A T U S g cap i e

was rebitdresbienagatiffhigetiis vl ety abirrgiptoRvENbrigpubated cells and
deigeliondot ix Ak Rk Redidembanc@amnies safé-NH2 100M 3

replicate%i?et Sggtponsgﬂ'\cﬁ'(%ggp%regll rl%;qg:gteg ?Mflpz?{r%c (":36‘\'?\1215 I\{im%‘ !h'gl cﬂﬁgMeristic conical-
shaped nucleocapsid and enclosed uniformly stzined RNA that stretched the length of the
nucleocapsid; whereas; the cells having HIV-1 particles that are treated with GPG-NI, or
Metabolite X will show HIV-1 particles having contcal-shaped capsid structures that appear to be
relatively intact but fhe RINA was 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
(AlphaHIGA) 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 m
the preceding e}{amples (see EXAMPLES 6-8), however, various concentrations of G-NH,, GPG-
NH,, and enzymatically prepared modified glycinamide (Metabolite X), and 100pM synthetically
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0.8M G-NH2 100M 3 replicates at each 50M concentration 25M 12.5M
6.25M 3.1 gM 1.6gM 0.8M Met-X (enzymatically prepared 100M 3
replicates at each by dialysis) 50M concentration 25M 12.5M 6.25M

3.1M 1.6M 0.8M AlphaHGA (synthetically 100M 3 replicates produced
KPCHUMTTA’FIGURE 15 shows some of the results of these BXBaRHiR4ta0865

%o%h&\ﬁ’r}n&ﬂfg@yg yl:ﬂtumge %35 ﬁg tvwr% %)a(g&he ”i‘&é‘i’ ‘i’}“iﬁ}j Three veplicate
alpha- hydroxyglycmamlde (AlphaHGA) inhibited HI

ication as
eTtebively S PT-R I 3HRPet] cafsrdmi- HB‘ﬁ?éi'i?ﬂnij“ﬁPgﬁué"’eS‘irﬁ jtgrincluded in the
resuitswere dtalsa thsetdedatday 7 rephisdata:demonstrate thattifying the fevels
%@t}gﬁg ly Rroducad @é&@goﬁ}{groxyglycmamlde (AlphaHGA) effectively
inhibits HIV replication. In still more experiments, the antiretroviral activity
of enzymatlcally prepared and synthet@él%é?)ared alpha
hyerdseyglycinamide, in the presence of human or fetaheglkserum, 15
\8te-¥ompared. The followiri§rékample describes thﬁése@x%@rﬁﬁmﬂs in
greater detail. EXAMPLE 18°HYV infectivity assays wé&tegiéifdttned in the
presence of human serum ég | calf serum, as described in the
preceding examples (see EXAMIPLES 6-8), howevef, various
concentrations of G-NH2, jenzwmatically prepared modified glycinamide
(Metabolite X), and 100M syritheétically 20 produced in}odified glycinamide
SIMBI FS 11 and 12). Three -33 WO
Pe04/073703 PCT/1B2004/899865 replicates of unpinfadtessafiples and
intreated samples were alsg'ff\&luded in the experim&AFEE E8htrols.
TABLE 11 12.5uM
6.251uM
3.1uM
1.6uM
0.8uM
Met-X (enzymatically prepared | 100pM 3 replicates at each
by dialysis) 50uM concentration
25nM
12.55M
6.25uM
3.1pM
1.6pM
0.8uM
AlphaHGA (synthetically 100uM 3 replicatey
produced by Chermilia)

FIGURE 15 shows some of the resulis of these experiments. As shown, on day 11 of the
experiment, the synthetically produced alpha-hydroxyglycinamide (AiphaHGA) inhibited HIV

replication as effectively as GPG—NHQ in fetal calf senun-containing media. Similar results were

hydroxyglycinamide (AlphaHGA) effectively inhibits HIV replication.

In still more experiments, the antiretroviral activity of enzymaticaily 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 caif serum,
as described in the preceding examples (see EXAMPLES 6-8), however, various concentrations of
G-NH,, enzymaticaily prepared modified glycinamide (Metabolite X), and 100pM synthetically
produced modified glycinamide (AlphalIGA) were used. (See TABLES 11 and 12). Three
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5 Human serum Peptide Conc. Samples G-NH2 100M T replicates at
each 50M concentration Met-X (enzymatically prepared 100M 3
replicates at each by dialysis) 50M concentration Alpha HGA

50M 3 replicates prepared by Chemilia) Uninfected control
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bW@tmﬁpsls) 50M concentratlon Alpha HGA (synthetically 50M 3 replicates -
prepared b Chemilia) Uninfected control OM 3 replicates Infected control
OM 3 replicates 10 The results of these & ciﬁnents are provided in
TABLES 13 and 14 and in FIGURES 1 1%8 The data show that
offideg 32uthe enzymatically prepared modified glycinamide (Metabolite
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Similar results were 20 observed at day 7. This data provides strong
evidence that both enzymatically prepg(ggmedified glycinamide
(Metabalite:%). and synthetically produced alpha hydroxyglycinamide

AphwldGA) are potent inhilaiteis of HIV replication in salegied humans.
-34-MD 2004/073703 PCT/JB2084/000865 TABLE 1‘3% replicates at each
S0uM conceniration
Met-X (enzymatically prepared | 100uM 3 replicates at each
by dialysis) 50pM concentration
Alpha HGA (synthetically S0pM 3 replicates
prepared by Chemilia)
Uninfected controi OuM 3 replicates
Infected control OpM 3 replicates [

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, ouly the
enzymatically prepared modified glycinamide (Metabolite X), and synthetically produced aipha—
hydroxyglycinamide (AlphaHGA) were able to mhibit 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 (Metsbolite X), and synthetically produced alpha hydroxyglycinamide (AlphatIGA)

are potent inhibitors of HIV replication in infected humans.
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Fetal Calfserunv cone p24 OD1 OD2 meanOD mean OD - blank n /ml
100 M G-NI12 1 0.078 0.075 0.077 0.035 0.09 100 M G-NH2 2 0.071
0.069 0.070 0.028 0.08 100 aM G-NH2 3 0.077 0.071 0.074 0.032 0.09
50 M G-NU 2 (1 0.319 0.335 0.327 0.285 0.49 50gM GNH2 2 0.182

¥ e88%483%%.141 0.26 50 M G-NH2 3 0.105 0.103 0.104 0.0BXHBRA4OR6S
M Met, 1 0.193 0.343 0.268 0.226 0.40 00 M Met-X (2) 0.081 0.107 0.094
0,052 0.12 100 M Met-X (3) 0.144 0. 1576348 5106 0.21 30 M Met-X

( \‘Jtil +68-F§89-1.097-1-055-1-71-50-M-Met-X{2) }.895-1.887-1.891 1 Q4204
C
2.98 50 M Met-X (3) 2.351) 2330 2394 249,851 5QeMALhal ?%n'fgt,;n
AP CRNY 3P4 U.1420.29 o WM fs Nallef) (2)U.23¢ fLLI0UL2H, o
O@W@gﬁj\&ﬁl NaHGA 3 Q. d4 710, é@‘d/g).%{bsw.l T 020, M /500 {1k
Oro PR (4P4 0.662 5446307 U M 11/P0gN#40.673 V.93 0.6550.64 39
S8 A ME (31500) (3) 0.544 0:688 83556 @.31A 4P7.33 Gontrol (1) U042
050391 & 422,001 0.04 Connab (). 8942 0.687 0.040 -0.002 0.03 026
CraptyDG(8)10.046 0.045 0.046.00004.0004 TABKE 14 Humad serurh cang
PREDeED2)MmeanOD medi BDGBank A.ked 100 M G2/H2 (1/5003¢40
1M MB6X1ZD95 1.111 7800281 160 M G-NBE (1/500) (R)s2.184 £.224.12
11908V MatoXAdh 24 1001!M G44H2. 132500035 1.315_1.86261.339 15651
mwwﬁﬁ@ NH2 (1/500 ¥-1§51 07%9 11499097 1.013.9%4.23 504M!
% Mai503) (2) 0.096 §¥/.9221d893 27 50 M-84IN112 |(1/508)
(S 185.1. 1v1 %-?él 1_2.%__3@09\4_&%3{-)( 1/10G8§0.117 1347
HMAW&%HGA/H 100-M-M&E B 14487 o 84840 Jg 09447 991132 986
S0uM AlphaHGA ()~ 102327 0.276 | "'6.554”"“ - 0.182 0.33
50uM AlphaHGA (3) 0.147 [ 0.139 | 0.143 0.101 0.20
OuM (1/500) (1) 0.691 | 0.717 §  0.704 0.662 544.90
0uM (1/500) (2) 0.673 [ 0.637 {  0.655 0.613 505.98
0pM (1/500) (3) 0.544 [ 0.568 1  0.556 0.514 427.33
Control (1) 0.042 [ 0.039 | 0.041 -0.001 0.04
Control (2) 0.042 [ 0.037 | 0.040 -0.002 0.03
Control (3) 0.046 1 0.045 | 0.046 0.004 0.04
TABLE 14
Human sertm
conc p24
OD1 | OD2 | meanOD | mean O - blank | (ng/ml)
1001 G-RHZ (1/500) (1) 1194 | 1.196 | 1.195 1.111 780.21
100pM G-NHZ (1/500) () 1184 [ 1221 1.203 1.119 785.24
{100uM G-RH2 (1/500) (3) 1315 [ 1362 {  1.339 1.255 876.34
S0pM G-NH2 (1/500) (1) 1079 | 1.114 | 1.097 1.013 714.23
501sM G-NH2 (1/500) (2) 0.996 | 1.015 | 1.006 0.922 653.27
50uM G-NH2 (1/500) (3) 1176 [ 1.194 | 1.185 1.101 173.51
100uM Met-X (1/100) (1) 0.117 [ 0.114 1 0.116 0.032 11.41
160pM Met-X (1/100) (2) 0.269 | 0.281 | 0.275 0.191 32.78
100uM Met-X (1/100) (3) 0.377 {0378 |  0.378 0.294 46.52
50 M Met-X (1/500) (1) 0.698 | 0.728 | 0,713 0.629 457,33
50uM Met-X (1/500) (2) 0.676 | 0.662 |  0.669 0.585 427.85
50uM Met-X (1/500) (3) 0.418 1 0.422 | 0.420 0.336 261.05
S0pM AlphaHGA (1) 1.546 ] 1.546 | 1.546 1.462 2.03
50uM AlphaHGA (2) 1183 11219} 1201 1.117 1.57
50uM AlphaHGA (3) 0.665 | 0.679 1 0.672 0.588 0.86
0pM (1/1000) (1) 0.887 | 0.857 1. 0.872 0.788 1127.68
0pM (1/1000) (2) 0.827 | 0.791 1 0.809 0.725 1043.27
0V (1/1000) (3) 0.472 104721 0472 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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100 M Met-X 11100 3 0.377 0.378 0.378 0.294 46.52 50 M Met-X (1/500

1 0.698 0.728 0.713 0.629 457.33 50 M Met-$ $ 1/500 f(20.676 0.662

0.669 0.585 427.85 0 rM Met-X (1/500 3 0.418 0.422 0.420 0.336 261.05

50 M Al haHGA 1 1.546 1.546 1.546 1.462 2.03 50 M Al haHGA 2 1.183
WOYR9H793 117 1.57 50 M Al haHGA 3 0.665 0.679 0.672 BGEBHEE00865

0 M (11000 (1 0.887 0.857 0.872 0.788 1127.68 0 M 111000 (2 0.827

0.791 0.809 0.725 1043.27 0 M (1/1006){3-0:472-6-472 0.472 0.388

591.77 Bontrohdl)erB95F.089:0:698:0.0608 08itCorftroyR1Gi091y0 f8fkred alpha-

| 20&6%8)&%9@&1&%@ gﬁﬁ@iéﬁ 'B 09)1%%8 Qegtﬁt% Qt@%%; anﬁ?swoihluted samipies of

03 PCT/1B2004/000865 In another series of experiments, t

St B sy hbretieal ﬁéﬂ%k@aﬂa‘iﬁﬂ‘amﬁ%ﬁ%%%ﬂéﬁﬁ.&&“@&ﬁpﬁ%ﬁ@&rd then the
tapiciongat heatingoat By GhwastiahalysednDilwied-sampléstofthat of freshly diluted
yiheatzed ARIAHGAGRHTGINER RIS GbAIPA ALITG fat periods

of time and then the 5 antiretroviral activi the incubated compound

was compared to that of freshly dllutedE%ﬁMg A These experiments

are desdfibveslfinigieaien getail pdiiemdmpie etawe BXAMPRUEst A4 deseribed in
'n&%cgﬁkzcﬁég%xﬁnw@ Rerfesnadrpibesaiesenes of el callSetimMnan of G,

described in” the preceding examples (se€ EXAMPLES 6-8), however
vé%ﬁ%iﬁ%ﬁc%’fﬁ?ﬁ&ﬁéﬁ%oéff@ NETRTE (ARG Rt s i iprasaduced modified
glgz@mﬁmde (AtphaHieA )inandsynihetiCalty produbed modified (AlphaHGA 37). (See
h (= me
RS U SO e AL RIS it
sé%ﬁ@%rﬁ%@%ﬁ%f@& samples were also included in the experiment as

- controls. TABLE 15 Peptide Cone. SampiaB#IGA 32M 3 replicates at

c}% Ii‘i([g M-eoncentration éé-"hi\c/! 2 Hvi—0-5im aHGéﬂ%z'pﬁ%M 3
repeaes ateacn 32uM 3 replicates at each
T6uM concentration

SuM '
4pM
2uM
M-
0.5nM
oHGA 37 32pM 3 replicates at each
{incubated at 37°C for three 16uM concentration
days) SpuM
4uM
ATI
1M

. 0.5uM
G-NH; 32uM 3 replicates at each
l6pM conceniration
8uM
4uM
2pM
IpM
0.5puM

The resulis of these experiments are shown in FIGURE 17 and TABLE 16. FIGURE 17
shows a plot of the RT activily detected at day 7. Similar results were obtained when the RT
activity was analysed at day 11. The data show that synthetically prepared AipliaHGA ig stable to
mcubation at 37°C for at least three days. Very little difference in the antiretroviral activity of
freshly diluted AlphalIGA and the incubated compound was observed. Further, these data show
that éppreciab]e inhibition of HIV replication occurs with synthetic AlphaHGA (whether heat-

treated or not) at concentrations above 8puM, better antiretroviral activity was observed at
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(incubated at 37C for three 16M concentration days) 8M 4M 2M IM

0.5M G-N$z 32pM 3 replicates at each 16M concentration 8M 4M 2M 1

M 0.5 LM 15 The results of these experiments are shown in FIGURE 17

and TABLE 16. FIGURE 17 shows a plot of the RT activity detected at

35 PGSR results were obtained when the RT activity wa® GHEREEPWpss
day 11. The data show that synthetically prepared AlphaHGA is stable to
iRERASAHEIPAT 378 T0f AMe L tHIEE SRS AN RtR ditfetENCE iGN was seen at
artticehioatirab abtivatieMe Orfreshile il trebliddpbiaHE Land fhe:ithewbatesion of G-NH,
CSEWP@F&%’ WasQRseNVed Father 4bese %Rﬁéﬁ%lt%ﬁgﬁm%}ﬁ&l@mﬁve than the

inhibition of HIV replication occurs with synthetic Alpha (whether _

neAt e oY REEEHee Mirsh Y ks B SR 6’%&&%&1&{?&?&3@" or isomer of
astpritfl s dabservedatosd36l WID1B00« 023783. PCT/1B2004/000865
concentrations above 16M, and very efficient inhibition of HIV replication

was seen at concentrations above 301tM. Interestingly, the Metabolite X

formed from the conversion of G-NH2 W&fhl calf serum in the assay

(see the dafa@mthe G-NH, Saropleywas mokfactive than the _
yratensaty nliffled AR GA Biikh pro(rgsalielidtMcd Beaednanean
gndrititfar andfor isoffet! of 5 ABPRHGA| h&Shote antiretroviral activity
than the other. TABLE-GE Cone#99405{6562'RT Eéthpoufid (MFY2?
QD405-620Blafk (pg/AB%stAy CBA medn tntdol 0 0.631.0.605.6318{0
0.62M%B06/ 6232 420 0°6029 0 0.56 0.534 5547 5-NH2 82 * * + 32 0.185
0.129 23 2 32 22 32 ®481 (.11928° 23 2 32 21
. 32 0.141 0.115 20
16 0.563 0.537 112
16 0.861 0.835 176 40 16 158
16 0.902 0.876 185
8 0.274 0.248 2438
8 0.302 0278 | 2742 | 315 8 2750
8 0.332 0.306 3068
4 0.781 0.755 7949
4 0.493 0.467 4818 | 1682 | 4 6029
4 0.539 0.513 5318
2 0.868 0.842 8895
2 0,903 0.877 9275 | 2252 | 2 7789
2 0.528 0.502 5199
1 | 0563 0.537 5579
1 0.672 0646 | 6764 | 838 1 6514
1 0.712 0.686 7199
0.5 | 0.871 0.845 8927
05 | 0.89 0.87 9199 | 205 | 05 | 9152
05 | 0908 0.882 9329
oHGA | 32 .M | 0.269 0.243 48
32uM | 0373 0.347 70 25 32 72
32uM | 0497 0471 97 '
16 uM | 0.189 0.163 1514
16 M | 0111 0.085 666 | 431 | 16 | 1134
16 M | 0.162 0.136 1221 '
8uM | 0665 0.639 6688
8uM | 0507 0.481 | 4971 | 1256 | 8 .| 5300
BuM | 044 0.414 4242
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16 0.563 0.537 112 16 0.861 0.835 176 40 16 158 16 0.902 0.876 185 8
0,274 0.248 24, 8 0.302 0.276 2742 315 8 2750 8 0.332 0.306 30, 4
0.781 0.755 7949 4 0.493 0.467 4818 1682 L L29 4 0.539 0.513 5318 2

95 2 0.903 0.877 9275 2252 2 7789 2 0.528 0.502 5199 1
o‘ggg 8 2”3‘% 791 0.672 0.646 6764 838 1 6514 1 0.712 0.686 7158440865

0:871 0.845 893 508 gs 0.8 %15’\/? 20 0%915 0.5 0;908 0,882
9329 alGA 3p M)269 0,243)48 37°M0.373 347 J0 2532 72 32 M
0,497 0.471 97 Mlo% 0/163 ‘1%?4 16\MBF11 0.613% 666%31 185
1134 16 M ( - 50701481
4971 1256 85308 8 703
PCT/IB2004/0G0865 55 4688 61514
5315 4 tM 0| . 647 0.621
6492 2397 259341 2|NDBE5 0.326:8308 | g¥EM5G4 0.538 5590 [1 [LM
0.462 0.436 44825\.945 1. 4594 0.436 4482 945 1 4594
1 uM 0.391 0.365 3710
0.5 pM 0.692 (.666 6982
0.5 uM 0.962 0.936 9916 2153 0.5 7539
0.5 uM 0.576 0.55 5721
aHGA 37 32 uiv 0.108 0172 32
32 uM 0.243 0.217 42 11 32 43
32 uM 0296 0.27 54
16 u 0171 0.145 1318
16 uM G.219 0.193 1840 282 186 1641
16 uM G.212 0.186 1764
8 M 0.549 0.523 5427
- 8 pM 0.322 0.296 29860 16564 8 35658
suM | 026 | . 0234 2286
4 ph 0.33 0.304 3047
4 pM (3.444 0.418 4286 804 4 4050
4 pM 0.493 0.467 4818
2 pM 0.54 0614 65416
2 pl 0.317 0.291 2805 1847 2 4329
2 uM 0,387 0.381 3668
1 1M 0.5142 0.486 5025
1M | 0473 0.447 4601 713 1 4420
1 uhd (.384 (.358 3634
0.5 1M (.891 0.865 9145
0.5uM-1 0.406 0.47 4851 2147 0.5 6978
0.5 Mt | 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 HN

Compounds that inhibit HIV

As discussed above, in addition to G-NH, and modified G-NHj, 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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1tM 0.391 0.365 3710 0.5 M 0.692 0.666 6982 0.5 pM 0.962 0.936 9916
2153 0.5 7539 0.5iM 0.576 0.55 5721 aHGA 37 32 pM 0.198 0.172 32
32M0.2430.217 42 11 3243 32 M 0.296 0.27 54 16 M 0.171 0.145
1318 16 M 0.219 0.193 1840 282 16 1641 16 M 0.212 0.186 1764 8 gM
FE48Y/83308427 8 pM 0.322 0.296 2960 1654 8 3558 8 pM U3 BRFP4400865
2286 4 M 0.33 0.304 3047 4M 0.444 0.418 4286 909 4 4050 4 iM 0.493
0.467 4818 2 gM 0.64 0.614 6416 2 gM 0.317 0.291 2905 1847 2 4329 2
M 0.387 0.361 3666 1 pM 0.512 0.486 502 1 pr 0.4730.447 4601 713 1
4420 1 pM 0.384 0.358 363%@.5 pM 0.891'0.865 9145 0.5 M 0.496 0.47
4851 2147 0.56978 0.5 -M 0.688 0.662 69&8\Fhé{55ection that follows
describes the preparation of pharmaceuticats that contain modified 5
glycinamide and the use of these compositions to treat, prevent, and/or

inhibit replication. of HIV. Compounds that inhibjt HIV As. discussed
TR o PR B TRt B e e ST

) ain denvaﬁ%es and
metabohles df Gspled2drieibithel voreplistion ahekiessdbmpsuiigs can be

formulatgd inioa.medicament ohphannasgwical whichncamberrisegato
inhibit HLV replication anﬁi treat and/ rlOé)reé/eﬁr_ltHlt}{infection. Some
I‘i{ 1 1 e

pharmaeuticil$ ofThé |calrrhéeﬁft'§%58t S ST Lo R S Ra i SE g of Bydrogen:

coptipnigly ascestrpodndlotforrtighallX: SBWGDCHELe737@Bnally substituted  alkynyl;

P&I&lﬁﬁp%@%t_) c%;ik}ﬂ optionally substituted heterocyclyl; optionally substituted
cycloalkylalkyl; optionally substituted heterocyclylalkyl; optionally substituted aryl; optionally
substifuted heteroaryl; optionally substituted alkylcarbonyl; optionally substituted alkoxyalkyl; and
optionally substituted perhaloalkyl.

Accordingly, the term “modified G-NH, or modified glycinamide compound” iciudes
derivatives and metabolites of glycinamide, such as those of formmla A, as described herein,
whether enriched or isolated from a cell or synthetically prepared (e.g,, ot—hydroxyglycinamidm o~
peroxygiyeinamide dimer (NH,-gly-O-O-gly-NH;), a-methoxyglycinamide, o-ethoxyglycinamsaie,
and/or derivatives thereof).

Some of these compounds have been extracted from the HPLC column after glycinamide
was Incubated in serum, as described above, and identified by mass spectrometry 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 fo 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 cbmpound of the invention with inorganic acids such as hydrochloric acid, hydrobromic
acid, sulfuric aci.d, 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 ammoniwm salt, an alkali
metal salt, such as a sodium or a potassium salt, an alkaline carth metal salt, such as a caleinm or a
magnesium salf, a salt of organic bases such as dicyclohexylamine, N-methyl-D-glucamine,
trisChydroxymethylymethylamine, and salts with amino acids such as arginine, Iysine, 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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(A) R4IJ~-C~N~Ra C 'R, Rs R, or a pharmaceutically acceptable salt,
amide, ester, or prodrug thereof; wherein: 5 a) E is selected from the
group consisting of oxygen, sulfur, and NR7; b) T is selected from the

roup consisting of oxygen, sulfur, and NR8; and c) RI-R8 are each
%’%‘%g@ﬁ@éﬁﬂ? selected from the group consisting of hydrogen? GHtRi#4fH) 00865

substituted alkyl; optionally substituted alkenyl; opti titu}e_ - ;

allcyny A optisiialy s anStiatd BV&%W&%;?SBYHL&%@%%&%@M& B ameo.

hetierogyaiyl ropiionaliy<adbstitutéah it feyol Salleylaikyneptivnedlyikyl. cycioalkyl, aryl,

u?&&%ﬁ?@&%&%%g X'Q'K_XE &%@5@#&' 1%@&5%@0@5)&&9@@@%’ a ring carbon), and
e

substit

ted heteroaryl;, optionally substituted alkylcarbonyl; optional sule of
S0 Ao ARG AP BEAHERY S SHA AL DTRG0 o s of

Aneprehing v theote taremodifieck Gpiddi2r modified glycinamide

Compowu&%lgq‘%}%r%[%ﬁ%@&%%%@b&ﬁﬁ@ &BM{H@@? igle pRld6ht @Sention can
those of rmufé’A, as described herein, 15 whether enriched [ isoglatedtl is ond is
oGBSl PSP @, TEHERS R Bl
pPRISMY ehyeiRantidaitintas {Nbhdgly: @aGilby s K@) i reference sources such as Greene and
(v methoxabenamid, aaxiabicinan Lidn andiokdeiyaties o, N, 1999,

thereot). Some of these compounds have been extracted fro{ghthe HPL

column Aftergiyeinariitile WagTICHdtsaTrPLetin RS HEekBEy 480V Prodrugs arc

ed above,
apekidentifiestbysa assspesirametryfandrydears20 tmadniatiter dbon g garent drug.

‘ (Nﬁﬁgléﬁg%ﬂ%%&’e,E'éeoi@aﬁ?ﬁmﬁé’ %?Q}?a@'aglﬂ‘éﬁﬂ@ﬁ%%ﬁgréﬂQtﬁq)arent is not. The

compoundscan be synthesized from available starting materi Isd as .. ne over the
déélﬁﬁ%ﬂ’%’ei’é‘w.hﬁf'elf%?‘f?“‘ffhé?m]é‘é’u‘ﬁcsﬁ%%ég6{ B Ealt eferdts a
foseruslediop oha compleurdthatidossnoticapsdrsignifiddieipritemipeied ghthe present
organism ‘Eqﬁln\:@ Ighamgg%mlét%%t&rgfw@ﬁ%&%’ghﬁoﬁ@iﬁﬁa@q@aﬁim&i@m% a cell
ac |\?|?y and properties of the compound. Pharma elutlc I sallgls can be ctabolicall
OBt by RS eREEh A EDIpBUTTBIEME iSSP WRE iRfgantc acids - _y
sughrats Ry dsasblarisorgid, diid thbpotivicesitid osufimtiadid caitridereigater-solubility s
ph%r?&!ﬂclz?a@.cg %%h@?% ?eswfé)&l&iﬂ%%i%h@@?%ﬂf@ﬁéﬁt%'q)_d?jaminoacid) bonded to an
sall

toluenesulfonie acid, salicylic acid and the like. Pharmaceutical, salts can dures
alaspdp ety Pridas P EOHTED (h SRENE RRYSR AWt 8 B aRe Procecures
forsn sallestich as gRepimmenifnusait; andiklicnetalcsait; seghiteg.afor example, in
Soplum of 2. potassimoall.analkalne gardyggetal sall, such as a calcium

ora g ffrin salt,

agnes , & salt of organic bases such as e ) .
dicycloh@?lé‘?ﬁh%ﬁfﬂﬂﬁﬁ‘éi’hmf-ﬁ-@?uﬁ%ﬁﬁﬂ%‘tw group which has at Jeast one ring having a
trisghygiovynetoyimesytamine: akdteditsbitydming oidelsush as! heterocyclic aryl
arginine, lysine.. and thg like. T cester: refers 49 a, CatMmoietyines which
W%’]O?B?I’#ﬁ%é P&])%nghc%q%vfﬁéﬁegﬁgé%og&gré inde ender%k? i&?ecfgd e {c '
frGACER gt EoT R STRIG T RS EYToaliky 5Py I HRREYBryl (BBrib &g pound which
theeghSoring: caskan)-aadipelesdalicyde(bendad thar dughoasifignoaghbnhackbone of

?QQEWQE_fggnai X _Bnllatéé;g. \AILQ:%BQLQL%QIZ%&%@&Eé@%@gégp%@%&&}mychc rings in

amide™is a chemical moiety with formula -(R),,-C(O)NHR' or -(R),

Npq@'g@)t}:p’ring backbone contains at least one atonmt which is different from carbon. The term
“heteroaromatic” refers to an aromatic group which contains at least one heterocyclic ri_ng.

As used herein, the ferm “alkyl” refers to an aliphatic hydrocarbon group. The alkyl moiety
may be a “saturated alkyl” group, which means that it does not contain .any alkene or alkyne
moieties. The alkyl moiety may also be an “unséturated alkyl” moiety, which means that it contains
at least one alkene or alkyne moiety. An “alkene” moiety refers to a group consisting of at least
two carbon atoms and at least one carbon-carbon double bond, and an “aikyne” moiety refers to a

gronp consisting of at least two carbon atoms and at Jeast one carbon-carbon tripie bond. The alkyl

moiety, whether saturated or unsaturated, may be branched, straight chain, or cyclic.
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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 nis 0 or 1. An

amide ma%/ be an amino acid or a peptide molecule attached to a
MASLULET*S the present invention, thereby forming a prodrJ KIRF004/006865

amine, hydroxy, or carboxyl sjde chain on the c 0unds ¢ t umeric

inventigﬁ%ﬁﬁyﬁ%"ggt’@i“#@%&l at\?nglg %r%?nﬁ%%mﬁrﬁvéﬂeg u%gg 1?a (g)%:%e%%%gﬁ L i ol

groppsto e Used toRoHievslii amdnigel Biow e Hidse b SRHIT KRS means

and &%@z@@%ﬁ%@%ﬁ%%@%ﬁ%ﬁ%@@g rcestedcioas, Grasne anths \katsyp to and
ro

Protective ups in Organic Synthesis, 3rd Ed., John Wﬂ'@( & 2ONs, NeWe ¢
YRSy 2% el TR gﬂ’l‘"&&"}%‘% ers é%r? 13%%1}1?1 fvat is Converted mto

thexparehtiengninviiol Prodiudsiardedftdhoaist P e A Mohfeedivm size alkyl
I*;tal‘ér‘?t'{ "% thexmav:Re.easier igadmipistardhan the parentitiigaviigeyto 5 carbon

may, for instance, be bigavailable ral administration whereasthe«c _ anq1” or
FiPaHt iSRATHE OB 8GR gg‘ﬁa‘\}% ‘Pr‘ﬁ%‘r{él)‘)\?eré}ago[fﬁbﬁ itéﬁor stability in

nhatmataigicahconpositonsaverkhenlpaient aiig” A9igatanipie Watgttone o s
Imiiglianaf;a RECRBIG ALY e sorumoy m@egaﬂ?@ fmﬁ?ﬂyfﬁmﬁ;ﬂ@ of methy,
which is administered as an ester (the "prodruc ac branched),
a@?@@s\”é?k\)éiIlsﬁi@ﬁ%’}aﬁ@\w}lé?%%bié'ggFesc%ﬁﬁq}:i%a’iswg’e%ﬁ#e?}(%l gt A

batambightheighischagtabalicelbg) hydrolyzed to the carboxylic acid, the

active e’j‘ﬂiéya}ﬁ}ﬂcﬁéﬂyc‘%tg@ selsvhere watersselsilityignbebeficiad, e substituent
further example of a prodrug might be a short tide (RO ' |Dcloaliyt, aryl,
BRI 8 B T S B Rl 3

agtivermojaiyteGonyaint dydiopyoclanye sT20 0 HSEEke cligR Ay thio, cyano, balo,
Prepargtion, of syitahlecpradrugdetivativesiare-deseihiad foNexampienyh  C-amido,
P 53%%;%;3%% e’cjaﬁ(\)qrﬂgf ngrgﬁgrdt‘l—zclas%c\{%lcgg %)?c?a?gb}]-ﬁeig%'é%nato,_ thiocyanato,

group whic at least one ring having

4

ainanjugatad piteletlyotribysteehamsei il des! st EeRaRAIRy st gi-substituted

pheav) andhetaraeyslicacyl carourss @geonyidine). dite tesmsneiudesbut are in no

monocyclic or fused-ring polycyclic (i.e., rings which.25 share adiacen L hexyl,
oATFS QFeodi RS oL he A Eab iy B JorerarRa et ey, b
cempotngrovkioh bowtainsprertpihoRydGEBNAYCKIREEd i Sitittraed e like.

a%@@%ﬂ‘? mmemr@i&Qc&%@@@@%G“@ﬁmﬂlﬁr@%ﬁfﬁl&l&i’ca]ﬁbommrﬁm&t may be
The term thus distinguishes c rchg/cilic from heterocyclic rings in which

the P s AR Boe @gh‘%élﬁ?g AL BRe atom which is different from
carbon. The terinihet@bapordtic brefsrd tendrvihom atiewgrbipdamaesrion relers to a
confRins.Atdaast PR NELEREY s gy 30451 USRIGNRE yThetecaylaiylied through
refers to an aliphatic h olroc;arE)orJi I %ﬁ The. allé)élbm%!ety may be a

"SAHTHAAT A B?SW&’WH?&I% WSOt HoR Lot contain any allcene
or alkyneamitietidsxiT recaticyfern tieth i) Gismove. aficafcarirdtaacagpin.

moiety, wihieh-means gl feraniaineabjeaskanR alikenr Rhalieyna herein.
moiety. An "alkene" moiety refers %;)Oa up consisting of at least two

carbon aftm&sH HPHBAEFEH tarbon-carson double bond, and an
"allcyne" Aritidtjoreféradwmifbpas gouprebrisietifg GiaP leas ot i kapbbls 2 halogen.

atoms ang-al.leas serben-caremiple bond. The alkyl moiety,
whether saturate or,unsatur%ted m branched, straight chain, or

cyclic. -a0WESIBE0 IPBEPENE2004R 58865

A “thioeyanato” group refers to a -CNS group.

An “isothiocyanato” group refers to a -NCS group.

A “sulfiny]" group refers to a -S(=0)-R group, with R as defined herein.

A “S-sulfonamido” group refers to a -S(=0);NR, group, with R as defined herein.
A “N-sulfonamido” group refers to a RS(=0),NH- group with R as defined herein.
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The alkyl group may have | to 20 carbon atoms (whenever it appears
herein, a numerical range such as "1 to 20" refers to each integer in the
given range; e.g., "l to 20 carbon atoms" means that the alkyl group may

conszist4of 1 carbon atom, 2 carbon atoms, 3 carbon atoms, etc., up to and
iNUIHY 55%arbon atoms, although the present definition alsdE5(BE4H@00s6s
occurrence of the term 5 alkyl; where no.numeri 096 g desighatedy .na r
The allcyl 5 63& mr#%ngﬁglgo aéxéd(r)ne%?ﬁ rsf?g g)lkaﬁ/ﬁ&aving"l to %% c‘%]r%on mes
atsnnvst Fearalkyl group could also be a lower alkyl having | to 5 carbon

atoms. Jhecalley.graupeithe-eoapaures pithesioventin ik msalefded herein.
designated.as "C1-6 alkyl" or. simil sigRAtioNS, BY.waY: of 8Xampie;ein.

only, "C1¥6 g]?ﬁ]g?%llcﬁg%ptﬁg?rfﬁ%F%{{eggﬁoﬂn)e to Sgl% “Earbon atoms in the

alkyl chain:@¢hiderebaikyl’ erainrifeseie st omiRe Grve P bR Sty g herein
methyl, L0-&ilwi. RrepylriserRieavs fruhdsesuy| pses; bityR tdxetjed herein,
pentyl (straight.chain or branched),_and hexyl stra&gﬁg Chain 8% erein.
branche%)%l“h’@%lkﬁ%%ﬁﬁ%?ﬁ? gée( S%R)%#ﬁ&é&l or unsu stituted. When

substituted Nrenisiobsticue riferr RS TEATE) sietorifoRertftnpfdforen-

individuglly apd ndenententhsselested from gyaloaliey, arylf ieteydappl] atoms are
heteroalicyclic, hydroxy, alkoxy, aryloxy, mercapto, alkylthio, arylthio,
C’S?BWS%\Q@,&@@%&%%?%I, thiocarbonyl, O-carbamyl, N-carbamyl, o
O-thiocanbaemykskitiviotstbitsinc 25vhi do MKNSSA i Ho IS A IFBTRRRIRYS, 2romatic ng or
NssyfQRamide, deveaiowy: Ciear hexydds aryanmtos thiasyainat, at least two aryl rings,

isothiocyanato, nitro, silyl, trihalomethanesulfonyl, . inQ; i NG e exammles
O DA B i DS DA

théraafi Tyipisalralkyt orsiapslinetbetutst rresh AEPtbalphirbaris iy pmtbracenyl,

emyallixqgg DMLO'&%QQEOQMEIQU%&S&EM% tertiaryhtybrpentyihibexyl a@hatic, preferably

ethenyl, propenyl, butenyl,.cyclog |, cyclobutyl, .cyc I > ine one
aﬁ%}%ﬁ‘éoiﬁ(g(’Wh%?Ig%/eé:?eggﬁé%?i&%%g‘%%scn gex ?Q‘b%??ﬁgsn%ﬁ&%r%ﬂ@% Yhrrying on

substitutedistitatrsebetitted fiomytbecsis heteemwfithdnd o the: sl cyano, nifro,
EH%ﬁM%ESacPfhe@gbﬁﬁﬁ&éﬁ%}iﬁ%ﬁﬁﬁpf@ﬂn%rcbyﬂaﬂdﬁarm-y\ﬂtbiaum_aynumpemkylanﬁno,

esignation refers tp.a .s tituent,selected from the grou onsjsti ay be
LS M B et b B ool DS Rl Earman) Ao 7
heterdalisydit¢pondedihroeg Ipesitipiep-c RARITFDIRA veseEteHGF Agybeggups include, but
refersde %@rﬁ%ﬁ@)é%%ﬁ%%&&%ﬁﬁ‘é@ﬁ ﬁa&g@ﬁﬁg d(aj Jﬂ?ﬂﬁi?ﬁ%ﬂﬁ; canp@xsyyphenyl, 3-
group refers to a -C(= grqups where R is as [ rein. AN . ohen i
CHERP 675hp AR T OF I BB, A R Gned et -
grouporafargiyd a%@@g(m@ﬁm@gmwheaecm@@mp@gémyaggp;\em@@,an@methykphenyl,
g@Hﬂﬁﬁterﬁy@@{f&%gl@,uQw@t’&@%&@%ﬂﬂ@i@}i,gr@ﬁﬂl&&ﬁﬁé&%ﬂam@i@Q]koxyphenyL 4-
group, A "thiocyanatg" groun.refers to a -CNS group. An "isqthio atg" n
OB R E N CE U A S B8 TSt TGOy, and 2

groupywithiR asigéfiméd herein. 35 A "S-sulfonamido” group refers to a
S(=0)2NRugrorRenvithRrasdafinedriarenir 4 iNepaforamidos géRkyclic aromatic
regfreorusptgvl?érlze{%xgg%)r) %nNm'*g © %lrjipat\évggg irFf a%sago%ﬁiaqudplg%%ivne' b_eg'::;lf replaced with one or more
heteroatoms selected from the group comprising nitrogen, sulfur, phosphorous, and oxygen.
Furthermore, in the present context, the term “heteroaryl” comprises fused ring sysiems
wherein at least one aryl ring and af least one heteroaryl ring, at least two heteroaryl rings, at Jeast
one heteroaryl ring and at least one heterocyelyl ring, or at least one heteroaryl ring and at least ane
Csg-cycloalleyl ring share at least one chemical bond.
The term “heteroaryl” is understood to relate to aromatic, Ciyp cyclic groups further
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
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WO 2004/073703 PCTIIB2004/000865 A "trihalomethanesulfonarnido”
group refers to a X3CS(=0),NR- group with X and R as defined herein.
An "O-carbamyl" group refers to a -OC(=0)-NR, group-with R as defined
An "N-carbamyl" group refers to a ROC(=O)NH- grolLo withRas
a‘é‘g‘%“d’ﬁ"f‘r”e.n 5 An "O-thiocarbamyl" group refers to a -OC(L&FAR004/000865

%6 Wlth R as dI?J'QFQﬂ{Q‘r%rseL%Qs Jﬁ%‘éﬁts 55@89@9@1%%51@ g@cr@eﬁﬁlﬂg)agyano nitro,

"group, with R as defined herein. A "C-amido” group refers

télﬁ'h@%&@mﬁz Gronfsaith R etk fifea Haiamr AT - arfis = Groufy -« 2l amine,
r@f@ﬁ&t&@ﬁﬁﬁ?@s}mﬁ gRyEIMth, RiHsdefinedddigreinnding. tdmsome embodiments,

rhalo I" refers ta.an al I X . o
i T e
fic

m@bﬁd@f@ﬁf@ ‘ﬁh@éﬁ’ﬁ%ﬁ-’rﬁ@@?@ﬁ@%ﬂ) rﬁlﬁ@% piﬁﬁg%&}g@ﬁ%@@ﬁ%{éﬂé@ g}e list above.
theptesmtahyl ciaseesiiaadHingsystemamnd eneinratigdstiwd taryhsirgsted and

or at least ol S%a%%t{?dﬂgb%% a3t op P%é%@{%ﬁﬁﬂﬁy'tﬁ@&(&é‘t 1£ASkA0Gene, pymrole,

HERicE BoRA. Some examples o rings include optionally |
ekt e R g R T
flugtenyle indenyilsenddndanyloEhetemsic atylirelgtestodeomatiniine, isoquinolne,

pref g%tx?nl b%%gﬂOld‘grOUﬁ) X C?;%E&t%%&(ﬂlaa%‘QIPHQ%{éﬁ‘QaEOQEl% furazan, 1,2,3-
cABGH Atohts. an O tionally carrying one or more substituents selected

fmnﬁth@;obgggﬂnwgarw ﬁg]@dlﬁ%%@a@lﬁmgen&?w@ B tpéerldme phenoxazole,

alieytaupido b@@dpﬁﬁb&a@ﬂﬁﬁwlzﬁi GialkiheCinthdydnexyatephli@s, 6nd quinoxaline. In

ammoalk l CI EF ey labnlhgl ts%l%yﬁwf%ﬁ}ﬁjc»@ W%an(b Ialﬁw?@f?@}ﬁyl hydroxy-C,.
taoromet

su(ﬁréen%ly 'The aryl' gfoup may be 20 Substituted at the
pa#&cﬂnmqﬁé%aﬁ%‘sltlons Representative examples of aryl groups

include, Rute Qﬁ%s&ﬁtdtim&&dﬂﬁ@,t@hﬁr&ylyg halopheniiyd-halophdnlly mean a linear or
3, ydroxy Syd EMWherk ARG Wi RIHBERREWhsix carbon at
b %%h ? Eeny%/ I%re%ﬁr IKeniﬂ ‘%her%leq[ho \ - ay carpon aoms,

enyl, 4- methoxyphenyl,
4smﬁ@@m¢ﬁmhet%ybﬁeﬁwsé»éya%ﬁhéﬁwl4 é%ﬁ‘?g HarE B Wbﬁ&%‘y isopentyl,
naRihv, M@m&yﬂm@ﬂm cﬁhyﬁif@%ﬂ@ﬂﬂwﬁhﬁﬁwsﬁmwromethylphenyl

alkoxyp n mo n-4- 4- lidi |pI Wk ] b
P ke ol i

theepﬁ@g@irﬁlwéiwﬂfé@ﬂﬁmﬁéfé%@é?w% BB 5 AR Comsbtns s i A
hﬁ&%@@}’ﬁkﬂ: Wtisnzgnoumwiﬂeﬁﬁeomezﬁﬁrmaﬁeaﬂﬁm@nbaﬁdmsmtam in such a way,

aromatlc r? have been replaced with ane or more I%Féelgo[grt a%%ss‘ﬂ@%%gpen dently

aromaitc. r-eleciron sysiem (ocs
FrOY B Jr8L B BRIBHSIAG Ritrogen, sulfur, phosphorous, and oxygen. 3

memﬂqe Elﬁé@eﬂtddéﬁﬁ@é?& the term "heteroaryl" comprises fused

ring Sys@@'ﬁbﬁer@d})@fﬁ'ﬂx@tﬂﬁﬁﬁ ah@iaryld W&%&@Bbz&ﬁ@dﬁﬁi@fﬂ&ﬁﬁbtmnahtzes s0

ring, at | as eteroaryl rings, at least one heteroa d at leg i

on%iﬂex?érocyclyit rflﬁtémoirma eag't Sﬁm nestg?ogig i rﬁge%%a% at Iaegalgtq one & %es’ eyene
@%eywl@&ll@%m@%hm@aﬂ@a@%@%ﬁ’éﬁﬁéal bond. The term

"heteroagyiscyngiersiQoglto salakato asematicsd I:8:eyichegrauns furthies definition

mglbgéglg r?% Ocnse gé(%geenPo U|f [ a o?l]lse %L]éroogoqr nltro en atgrgné %()r?d with an
com |nat|o one oxygen or SU UI’ atom wit up tO two n trogen atoms, -

andtigreitstbsttitd dagsvetings Berpds o4 @Wr@@fd heterocyclyl groups mchide, but are’

not limited to, benzimidazolidinone, tetrahydroquinoline, and methylenedioxybenzene ring
structures.

Some examples of “heterocyclyls” include, but are not limited to, tetrahydrothiopyran, 4H-
pyran, tetrahydropyran, piperidine, 1,3-dioxin, 1,3-dioxane, 1,4-dioxin, 1,4-dioxane, piperazine,
1,3-oxathiane, 1,4-oxathiin, 14-oxathiane, tetrahydro-1,4-thiazine, 2/-1,2-oxazine , maleimide,
succinimide, barbituric acid, thiobarbituric acid, dioxopiperazine, hydantoin, dihydrouracil,
morpholine, trioxane, hexahydro-1,3,5-triazine, tetrahydrothiophene, tetrahydrofuran, pyrroline,

pyrrolidine, pyrrolidone, pyrrolidione, pyrazoline, pyrazolidine, imidazoline, imidazolidine, 1,3-
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fused derivatives, preferably connected via one of the ring-forming carbon
atoms. Heteroaryl -42 WO 2004/073703 PCT/IB2004/000865 groups
may carry one or more substituents, selected from halo, hydroxy, amino,

é@g&} ﬂ&t&,@?allcylamido, acyl, Ci-6-alkoxy, C1 6-alkyl, C_G-héﬁi@ﬁlgﬁbﬁ'?%s

-aminoallcyl, Ci 6-alkylamino, alkylsulfenyl, alkylsulfinyl,

S&lilgg‘&?yl i ,QIdEQQM%Q,m ?,@Mlthli'aié,o m 9-@&?@9&119) € EH&{&M@[OQEBJ{QJ&M%, oxazoline,
may be five- and six-membered aromatic hetergl)gycli %/I%%r%sn%%rr){(iﬂgeqmem cle
196PF s BTSRRI ey HEHE S s B aitierent om one Y

erent romo
amefiterstsatqetedofrofin thectistaboves Represetwatiiéhedaivpresiofor, for benzo-fused

heteroaryl groupsinghids. it aigdieklimited to, unsubstituted and mono-

or di-substituted derivatives of furan, benzaofuran, thiogcrgglgce

benzothiGpHere, BFFEIE By el SndoId Siao8Te “hensoxsles ops commected a9
ispxavoteisbenzisorayolesthiazefecbénzothitrohetcievtia zotepinfdassiecycyCie

b%ﬂﬁ %E%ﬁygg rsﬁ%&lﬁvté@ gms@y{@%@f’ﬁ@ %@%@&%dﬁgﬁmgléﬂ@r’l@ intended to
pyridazine, pyfimidine, purine and pyrazine, hItCh ar‘g Zlé{%referrcgcda,lasat the terminal
wtPBSH AkyhFhed P ERiEAALISE! 25 PRI aReEois 172 A4 Madsaly,

trimziie, dfehz atjdzbie,. pteridine, phenoxazole, oxadiazole,
benzopﬂa&glgte%ﬂp%%&% tﬁm{éﬁl{n%ﬂﬁgﬁé}lﬁz’irﬂs@hﬁéﬂa’@zﬁliﬁﬁa@-ﬁ dinear or branched

quinoxaline. In some embodiments, the subbstituents are halo, hydroxy, e double

CPARECRIS. BRI IR T B S8 P A SR h S B I %Slﬁ?r

theyplre Semtcontepipthe @;mlhﬂ@l'g@nw"@ﬂlgﬁead»lbyl"Iaxeohﬁt@hd'égyﬁg crotyl, butenyl,

AR gl i @fp@e;aghs{a SAlHAeEYARGAE0RR ChalMARRRIRIREI more than one
n has fr

longest chair om one to six carhon atoms, such as methyl, ethyl -
NSO PROBIORA ,W%‘B‘ES}KL@B‘H&‘EWB%E%%F%ﬁ?gﬁ&?}l&ﬁ@?’éﬁ%gﬂggﬁﬁ octatriensyl

neapentylyanddiexythdifaty btiam. Haypbetoptidrbglynsastitutdthe Thgble bond) may
teﬂ%{&‘%ﬁ%@ﬁ%@x‘-‘élgﬂﬁ intended fosmean three-, four-, five-, six-, seven-,

and eight- 20 membered rings wherein gﬁrbon,atomsnt&%etther with {rom I

to 3 hetdolfo RIS EHrOMEE BaitFHh e el PRIy Sofisiafly meer o branched
Cantainagig grqmnenmagﬁamdmn@ghﬁm wiosucing walpininewes ey more triple
that a0 %&H&agﬁaﬂlﬁgc&o Ef@ﬁ?@@ldé’r‘éﬁﬁ Of@fige- B NCIGRMOMSRIRYL, pentynyi,

independently selected from oxygen, sulfur, and njtrogen. A(gietleroc':yﬁ!
i

-
MBI SERBAYRIAO e S SFRUES oM o tHIBESPED AYTHIN ﬁegﬁ‘ties,g position of
san2huasite Mmakethaoefinitphdnthigeostesydtembarbvictsystbiers than one bond

S%Qz 2 lﬁ%ﬁ[ﬁﬁfd@&éﬁ vy ﬂ&y‘@.&-f \. ?ﬁ” i%%&ﬁ@%l@&@ﬁwﬁy Esl,i’?s known to the person

carbamates, and the like. Heterocyclyl'rings may optionally also be fused
toSKNAYTAGRE Slich that the definition includes bicyclic structures. Preferred
such fuskdthetecacyclyligroupstshar€arediwiid Vithiaendedtionaltyr three-, four-, five-,

S%ﬁf't&é%gup Ghf %t[mg‘nmgi &%Q%ﬁ%‘%ﬁ& %ﬁ'f&o GMSJY L9 OURScloalkyl may

include, but are 30 not limited to, benzimidazolidinone, ]
tetRAIYES GRHORIES ST IR BB STIERS Rt stibiubeY “eprfpat an aromatic
exasnples: efsbetesecyalyiseinclude, but are not limited to,

tetrahydlg)(}}glEOD earllln !egrl?)f pﬁé’r%’gﬁgg tr‘a@ygc@c%gﬁpl'”pigr%ri% ebé‘fb%ﬁg;l;?éinbyclopropane
1,3-dioxane, 1, -(1’I|8X|n,?L,4-dFToxane, pfﬁerazme, 1,3-oxathiane, ’
1,2 eIRBHERS; 10UcloRaRkTai e TEITBI 0 - CYEaNEY o oy Jobsaafme cyclohexene,  1,3-

majeishidiediene, 1,4-cyclohexadiene, cycioheptane, cycloheptene.
The terms “(aryl)C,s-alkyl” is intended to mean an aryl group connected, as a substituent,
via'a-Cy.¢-alkyl, each as defined herein. The aryl groups of (aryl)Cys-alkyl may be substituted or
| unsubstifuted. Examples include benzyl, substituted benzyl, 2-phenylethyl, 3-phenylpropyl, and
naphthyiatloyl, _
The terms “(cycloallyl)Cy¢-alkyl” is intended to mean a cycloalkyl groups connected, as

substituents, via an alkyl, each as defined herein.
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35 succinimide, barbituric acid, thiobarbituric acid, dioxopiperazine,
hydantoin, dihydrouracil, morpholine, trioxane, hexahydro-1,3,5-triazine,
tetrahydrothiophene, tetrahydrofuran, pyrroline, pyrrolidine, pyrrolidone,

\)&/rrolldlone gyrazollne pyrazolidine, imidazoline, imidazolidine, 1,3- -43 X
B%bt%HR73703 PCT/182004/000865 dioxole, 1,3-dioxolandCT/B2004/000365

1,3-dithiole, 1,3-djthiolane, |sox ine,, is azo |d|£1% X%éa%“ﬁ allcvl 1
oxazolidiie’ 8%’2%? mor;rfe nlla%hné tﬁgo idine, ea\ng 1.3-oxathjorang. ©

Binting tottiehetoroty oher Y. e BIomE p ASRIGH BT ARERb AP Vialg-0uiony.
W&?t%%&ﬁb%@&ﬁm}; endiendierzo-fused derivatives, via a

carbon of the benzenoid 5.The ter ocvelyDC1,6-alkyl” is
understbSd 28 hASE en & T%%li}ﬁgn@ghcneoc&é% ggmsubgztﬁuelnts via an

alkyl, eacﬁlas’rdme;ghmtem mrertetarn cyEn g ristps res salicyl”, “aryl”, “heteroaryl”,
@%F&%ﬁlw}Cég.@cﬁh%yhcgr’ounﬁtwd@ﬁ(@gpsmymed ‘GEy BB “ThE -allyl”,

term terocycly, aII yl |s intended to.,mean. an alkyl ghainq that th
sm%ﬁf’ﬁ&ﬂ’é‘?ﬂ atzlé%sf): qu b & e erocy llo?aﬂr}(')uup%gti/plecally at the terminal -

pgsuynn ofetiporaiep! bha}bpim@eﬁ»pm@m@@@ﬁf%t@;&h f5d terpiimes, o 1 to 3 times, or 1
"2 8:alkenvthisdptended temeaniadliieasardaneiied, hytkogadon(which may be
roup having o S sarhen & Q”A%I%Fdh%{&@mgcﬁm&rmg& in an enol

dSERE B0 N e SR BAMpIcS of E2 8 AlIKeny! groups include ally!

homtexaliyiy Viry' em@gﬂte@umyﬁm tyPRRSHY| kﬁ@xé‘?ﬂ?}) h@ﬁfén%} %ﬁ‘t}f@@f}en’”ﬂ}lw Isuifenyl,

SANL.SXATE] gﬁa&ﬁ@gaﬁa@%ﬂﬂenﬂ w@mwmmormw antnoonisnboae  di(Cie

mclude butadien entadl_e r@ Imllr}%@ %ﬁylmﬁﬁ@@t”ﬁﬂ%l Qfﬁﬁlocarbonyl
WPi%aﬂlﬁgfﬁi - d¥Wella orms 0 t]hese The position of

theoum}satmétlodl(ﬂwd&ﬂhﬂ@i%ﬁd) ?ﬂ@ﬂraﬁ*@%@?ﬁﬁosﬁbﬁ'ﬁlﬁ’ rhggylamino,  Cig-

C%ﬁ%@&%ﬁgﬂmm&h%ﬁ&ﬁse@&&wﬁext thedenm,"Cg-alkenylbis, intepdigteiphonyloxy,

mean a linear dr car roy ntaining f t ral, the above
T A oSS AR SO .

exmmstgmbsmnwlg ﬁ@@pﬂlﬁﬁ @Hﬁ@éaéﬁhwwﬂﬁ% pynyl, butynyl,
pentynyky20.hexyunylshapbamd anehochsithgioupsasawelibasdpeaneiehbsituted,” it is
forms of these. The position of nsaturatlo t nd)

afyrpo SRR l?fénfh%té r%ou%ﬁé‘tlmm Sre th fgtr?L %rgé %Qé’ rebd l%yg%%p% indfviduatly
unsatinkteddsadh ﬂqmmﬁmcaﬂlyh}wh@aﬂdWF?@D@%H%‘?%\’@Y&B%‘?‘WTDW alkoxy,
kQR)MSEJO EQ&&%@O%QK&@ i i@rtcladbe mw%wnﬁexthmkmrtemm O-carbamyl,

"C3.8-cycl I IS i ten 0 coy er three fiv six- SOVeRsuls d
andB B m? am g5 cor}?ﬁ?lrsm éae}bglrll a’tornamﬁ%egml’ygéu . susonamdo,

Cs-&wmoa:rmymay mprm@u@m@mﬁpoﬁ%ﬁa%?@mgat@#&kéﬁlﬁ&%féhaﬂesmfonﬁ

S'Elrlétﬁﬁliﬂg W&Wﬂ@%ﬂ@&ﬁuﬂﬂﬁﬁté@aﬁ{ﬁmﬁﬁﬁpﬂﬁr@&ﬁﬁ@eﬁteﬁ}ﬁt&mva‘uves thereof,
S not arise. Som examples of preferred cycloalkyl” g%ggem ; 1
i i R e e R

cyolperitheishis, byetomsxaneecienstiasefisnaessoh wsfaleieRadil e, sbove.

1 4- Cdeﬁ‘%ﬁiﬁn@mﬁyﬁhﬁaﬁpt@ﬂ%gy&ﬂﬁﬂeﬂ{@n&' Then®IMS E is oxygen. In some

2, 1-6-alkyl’ is, intended to mean an aryl group connected, as a
etl’)l%‘t nne)tits is &

ituent, via'a ioéyﬁﬁcyl each as defined herein. The aryl groups of
(aryl)CtaIk)ﬂoma)F@boémfiutéﬁW “heterocyclyl” refers fo a substituent selected from the

group consisting of tetrahydrothiopyran, 4H-pyran, tetrahydropyran, piperidine, 1,3-dioxin, 1,3-
dioxane, 1,4-dioxin, 1,4-dioxane, piperazine, 1,3-oxathiane, 1,4-oxathiin, 1,4-oxathiane, tetrahydro-
1,4-thiazine, 2H-1,2-oxazine , maleimide, succinimide, barbituric acid, thiobarbituric acid,
dioxopiperazine,  hydantoin, dihydrouracil, morpholine, trioxane, hexahydro-1,3,5-triazine,
tetrahydrothiophene, tetrahydrofuran, pyrroline, pyrrolidine, pyrrolidone, pyrrolidione, pyrazoline,
pyrazolidine, imidazoline, imidazolidine, 1,3-dioxole, 1,3-dioxolane, 1,3-dithicle, 1,3-dithiolane,
isoxazoline, isoxazolidine, oxazoline, oxazolidine, oxazolidinone, thiazoline, thiazolidine, and 1,3~

oxathiolane.
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unsubstituted. Examples include benzyl, substituted benzyl, 2-phenylethyl,
3-phenylpropyl, and naphthylalkyl. 35 The terms "(cycloallcyl)C1-6-alkyl"

is intended to mean a cycloalkyl groups connected, as substituents, via

an alkyl, each as defined herein. -44 WO 2004/073703

PE 4804800865 When used herein, the term "O-C, 6-alkyRGE1B2004/000865
intended to mean C1 6-allyloxy, or alkoxy, such as metho >
n-propo;&/F?gﬁlﬁrﬁﬁ’g%}%q%ﬂtgéyfe@béﬁ%%?%%%%%?o%yr}té(%%{sglﬁl@%tﬂ%‘%d fr(fm fhe
pewtyloonsisibenfyfoxey, neopdntyloyichenheRFIBRTHRS tormy ifo JeHIne: indole,
ingl E%%? Q%Q%D@I%gﬁﬁmmomg@gﬁﬁ@%ﬁﬂmo&fl méﬁ@mr@ﬁwlgtimm&mc, imidazole,
i.e. In connection with the terms "Ci-6-alkyl", "aryl",."heteroaryl’, .. . idi
PRI, PESRE BB 1 HEEr R g ASSRAe pyrdesine, pyrimidiae,
"(eycioallyhaivk, "On@mi6-alkiP-ot@paglalkéfyl tfpegc.s- dffrjradigle. triazole,
tet;‘emnzg(ﬁpaqgfégll%t%@%@}u%ﬁéﬁaiﬁgﬁpd@ﬁéfaﬁl@,anbﬂ%@&ﬁ?@z@wundﬁolizine, cinnoline,
question may be substituted one or several times, such as | to 5 times, or

1 R IBIgANSsTERAZEB75 AR IR Bhe or more groups selected from
C1._6-alkylsdmebealkoiimenko hahioh faay D6ia0 tepresbiiagihstgted from the goup
tautome nréc 8 %nggf FAHRQXY pROURGrRY ey AWhiCh:whBR Drsestl) indenyl, and
an enol system may ge represented in the tautomeric keto form), nitro,
aﬁ?@ﬂlﬁonyl, alkylsulfenyl, allrylsulfinyl,C; 6-alkoxycarbonyl, .
Cl-6-allylsarbamnyibidimedisatimtonrionbabnid wiosie: siksjisnnifeeted fom the group
C%’;%%Q% l, %}‘3”9?70%909%]'%?M@Uﬁﬁ’{mim@?aﬁ?@ﬂ&{he, cyclopentene, cyclopentadiene,

amino-CI 6-alkyl-arninocarbonyl ono- and .

( ™ il - heptane, cycloheptene.
oA PRI E6 AT AR Doy B AT Al s, erelohemtene
C1-6 15 adkydhydraiyieninof tyaropgusaiefifonedssaimidesie those in which R, is selected

Cl:6 _gl 57T IR hony! -dihalg G, 6-akeyhl; Cy g cycloalkyl; Cag
B oyl e oy

eterocyclyl, heteroaryl, and halo. In general,th L
AT S R G R
Untessnie@isalind catestwhét. aaiobs tinueme s tidemn saediaents, the alkyl group of

“optionally. subsitted. itds .meantihatdhecsynsitent doma@rouT thatynagyl, propyl.
be substituted with one or more group(s) individually 20 and

inddpeoshtly ERALITPER cycloallyl, aryl, heteroaryl, heteroalicyclic,

hydroxy, alkaxn antoxiynanereapter akydthidroaspithio, cyano, halo,

carbonyl m&%@@%@@iﬂ%}ﬁﬁrﬁgmﬂie&k&ﬁ@amy |gr@uﬁ1@ﬁﬁ€|ﬁﬁérl}ﬂ hydrogen; Cy alkyl;
N-thiocarbamyl, C-amido, N-amido, S-%ulg)qam' 0, l\{-%lf(gnc‘il%pid% cloallyl(Cyo)alkyl:
C-Easballethcafioxy 2 1588ankts, this&Atato, isbthiocyana * nitrs, sﬂlﬁ, R
trinateimetharmswuliony!, sand dmeinoyriticluing haorebant dilSubgkerdgoelkyl;  and
aming. AreuUbEnANANG REIERIEH.ARHYRILHESHIAIRA rdRp TR RalRGHREbstituents listed
groups that may form the protective “derivati es of ti}e aboye ul ﬁtltue

t
ar@ReHEWreeEriFb e B ARk AR SR & ST B FoUnd I Yertra cégcggg L, and tert-

asterdene and'Wuts, above. In certain embodiments, in the compound of

~formula A, E.i5, 0065050 SEadinentseT s also oxygen. In some

embodiments, the term "heterocyclyl” r?{)erdc,, to gsu stitluetn(ri %ele_%%d fggrré onsisting of
the 30 graUpeHHERAT G tdtratn i SHTbBY TR GHhyTan o o e Browp &
tettgbiydrapykan, pipetiding, 1 BkeivkinCls3-aBipxdneCid-eigeidioyl  Cie  heterocyclyl;

10 E-,Jfgﬁdqﬁgﬁg]ﬁcpéﬁ%?ne,&éﬁé&h{@ﬂﬁaﬂ%ﬂﬂxa&mp’ 1, feRxathiane, (C, galkylcarbonyl;
etra ro

35

(C1_26a11<:o-xy(C;_5)aH{yI; and perha]o(Cl_g)alkyL Tn some of these embodiments, the alkyl group of
the various substituents listed above is selected from the group consisting of methyl, ethyl, propyl,
n-butyl, sec-butyl, and tert-butyL

In certain embodiments, however, Rs-Rg are hydrogen.

In further embodiments, Ry and Ry are each independently selected from hydrogen and Cy¢

alkyl. In some of these embodiments, Ry and Rq are hydrogen.
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1,4-thiazine, 2H-1,2-oxazine , maleimide, succinimide, barbituric acid,
thiobarbituric acid, dioxopiperazine, hydantoin, dihydrouracil, morpholine,
trioxane, hexahydro-1,3,5-triazine, tetrahydrothiophene, tetrahydrofuran,
rroline, pyrrolidine, pyrrolidone, pyrrolidione, pyrazoline, 35 pyrazolidine,
dAAHiHE ﬁmldazolldme 1,3-dioxole, 1,3-dioxolane, 1,3-ditHi6lE1B2004/000865
1,3-dithjol ne xazollne isoxazolidine, oxazoline, oxazolidine
oxazolidifSHE %I?&?ﬁ%‘%ﬂ’fa%ﬂ‘a‘?ﬁ&mﬁ% Prsish L tHIBISh & A BN SE o comprise a
2002/0T3 703 R@TAB2004/000865 In certain embodiments, the term
"heteroaryl" refers to a substituent selected from the group consisting of
furan, benzofuran, thiophene, benzothiophene, pyrrole, pyridine, indole,

.oxazole, benzoxazole, isoxazole, benzisoxazold| thiazole, benzothiazole,

isothiazole, imidazole, benzn{@azole pyrazgfe, inglazole, tetrazole,
quionoline, isoquinoline, pyridazine, pyrlmldnml, 5 purine, pyrazine,
furazan, 1,2,3-oxadiazole, 1,2,3-thiadiazole, 1,2,4-thiadiazole, triazole,

Q)?@%}%%%%x?ﬁ!&ﬂo%ﬁﬁqgg&a%%:ﬂ?é%% s@e)éqglﬁ%%l% Hw%%?pﬁ%c%%l\mund was 1solated

C]UII'IO 1zInhe, cInnolin hth aazme qumazo ine, and qumoxalne n some

SR EHRE R RS A Feardrding Brendiiint S B cteldrarppidning serum, as
graupbadnsist (tpof SRR epHhalenylophierdnthenyl vantheaciayhs modified G-

tﬁﬁalgp%haﬂméwaﬁg@%%ﬁﬂ%%939119%% -ARQNE smpggﬂgﬁm%umm

term "cycloalkyl” refers to a substituent selected jrom the g rou%}Ilﬁ
consisti &8&)}3?‘66%’8 RyeioubiakEcied ébpentale stoptiteHd MR spectrum
cyciapehtddiensocyBibhaxdnggeyclobexene] 433y clohexadishe CH-proton doublet

t]F1 %%CM%%‘&Q'&P% 50:)!?[‘91912pﬁaﬂ%‘%m‘é}{&%@'}%Pt?gﬁalﬁt?l?@e?s?ﬁﬁ%?@éﬁeﬂ&?e% L1 In

e compounds of formula A include those in which R, Is Selected 15 from

tHe v/t %B‘%dﬂ%ﬁ%ﬂ’ﬁﬁ‘?}ft W@Wn@f 8" ﬁtﬁ{ﬁ{}l@t@%ﬂ@é ri&l‘”@?“’@‘&i&%?\mm exira
G818 aycloalad; £3.84 heteronyehyljieyetaalicyl(Gyrodallayklycine methylene group was
qgéﬂ&@%%]g ég[ﬂ)% %Me &y m‘il@ﬁ%%%é&%ﬁf@lﬂ”i%@ﬁ‘f Qf&”s}'] fi in "H NMR specu’um as

6)alkoxy(C,.4)allwl; and perhalo( )alkyl. In some of these
%@‘5‘ VﬁPSﬁB"B‘F the various substituents listed above is
selected’fedf‘ﬁf MR rpupreonsistinyiob migthlylyiwd] propyiy: mdmuty&; for PC=0 (J=62

% Uiy, @%9 ﬁeﬁ&)é{@{k %%é qo?%ﬁgaéﬂp%g?i@ Q:gf*&ﬁ rﬁﬁmﬁ CA\{V@/@F jmth thl ee different

rogen. In ' some emb |mentS is selected from the group consis Ing
SRR GGUREL D Ay é’é‘@éméﬁylJé536%}éwneéosd%y@ﬁéﬂewheﬂsiﬂ He s
hietenecyeiyl; "Cytioatkypl(ty, Glatkyk theternpysiyi(C H@)ﬁﬂé}ﬁh @@élement with a one bond
h%e‘ﬁ%a@/!!tpﬁg @ﬁ%ﬁ@&@f?&%&% 6@5’1 %83%?@ c@&l% % If<yijo expect%c} {)ﬁm theoretical

erhalo(C. 6)a[T kyl. In sgme of these embodiments, the alkyl group
\Fé?ﬂ%}é%‘@t%%nt BittsHhstech b dbove RIS e TSI JRoisp Boreststing: with the
ohinedtiybnethivl spoogyl clednotyhsec-hibtyinanditelt- fiutide |ﬂ1§@i’lﬁalﬁarbon The same

%HHBQQ m%gﬁe H’QMY %Mﬁgﬂsﬁgflﬁnt,m@’&%%ﬁmﬂl§ﬁmﬁ ﬂearpaq gl!lqllce natl%o usué%the existing

are each independently selected from the group consisting of hydro
@ddging esherect Frahamior! exiewiigist, C3.8 cycloallcyl; C3_8 heterocyclyl:

PN-"H HSQC spectrum consisted of a strong signal from the "N labeled amine located ~20
ppm and a weak signal from unlabelled amide nitrogen at ~105 ppm. These are expected typical
values for NHy" and CONH, nitrogen resonances. The total measurement time for the doubly
labeled sample was ~10 hours.

Thus, the best agreement between the 'H and "C spectra 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 2 methoxy, ethoxy or alkoxy.
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30 cycloallcyl(C,.6)alkyl; heterocyclyl(C,.6)alkyl; aryl; heteroaryl;
(C,_6)allcylcarbonyl; (Ct,6)alkoxy(C,-6)allryl; and perhalo(C,.6)alkyl. In
some of these embodiments, the alkyl group of the various substituents

Il%i%d2 OGS, selected from the group consisting of methyl, e%ﬁﬁtﬁ 0865

n-butyl, sec-butyl, and tert-butyl. In certain embodiments, how
_are hyd rggf? nér?a Irr{):ifelflrrtheelrng 1b Oe‘%tglﬁﬁﬁﬁe %gaﬁ%mgr&gﬁggicaments that consist of,
indepen entlly se ectede?rom(hy rogen and C,_6 alkyl. In some of these )
embodimentalR Pasid RS Arechydroydrcinaside Sipgofirgy g3 O-sly-Ni:), having the
PG THS2Q0A4{08086 arRigferiedipharmacrutieal sr, e dicginBitS bonsishe structure
of, cc nﬁist >ssentially of, or comprise a compound of formula C: 0 H,N
((f)ttlfﬁllt,1 BICEBY & pharmaceutically acceptable salt, amide, ester, or prod
rug thereof. This compound was isolated using cation exchange I-IPLC
after incubating unmodified G-NH2 in cofactor-containing serum, as
described herein (See EXAMRLE 6). The compound of formula C was
identified as nidified Gr NH, @Aeta’\t;%y’m) after the chromatography
isolate describe ﬁbov using'lts N spectra. 10 The analysis was
based on a doup%y Iabelﬁd i.e., "C/15Nysample, The 'H NMR spectrum
consisted of twb broad NH-amide signal$ilocated at 7.65 and 7.15 ppm
and a CH-proton doubl & (J=163 Hz) centered at 5.21 ppm. The intensity
ratios of all three signalg were close to 1:1:1. In the spectrum taken
without presatyration ofwaterolvent si al, it was possible to observe

7l.4 ppm. . his indicated that one proton in
glycine methylen rbrouﬁ was 15 repl%l ed by electronegative substituent
causing signifigant downfield shift in 'H NMR spectrum, as compared to
the origiri&b glycine amidie. The "C NMR spectrum showed two signals of
equal intensity: a doublet for "C=0 (J=62 Hz) at 177.6 ppm and eight
lines for the aliphatic carbon signal at 89.0 ppm with three different
coupling constants (J=7.1; 62 and 163 Hz). J=163 Hz is the one bond
"C-'H coupling, J=62 Hz is 20 the one boBd "C-"C coupling, while the third
coupling 7.1 Hz was in agreement with agne bond+ "N-13C coupling. All
possible two bond couplings\Nere close t8 zero a5 expected from
theoretical considerations. Bgth 'H-{C and 13CAl3C couplings were
relatively large, in agreemen{ with the introduct%g of a strongly
electronegative substituent at the glicine aliphatic garbon. The same
conclusion carne from analysjs of the "C chemicat shift of that aliphatic
carbon, using the existing 25 Hdditi¢eschemesd!for chemical shift
prediction. '5N-'FI HSQC spe,étrum consi ied ofé\strong signal from the
t5N labeled amine located -40 0 H

Preferred compositions alse include pharmaceuticals and medicaments that consist of,
consist essentially of, or comprise alpha-methoxyglycinamide (alpha-MeO-gly-NH,) having the
structure set forth m formula (G):

(GY NH,
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ppm and a weak signal from unlabelled amide nitrogen at -105 ppm.
These are expected typical values for NH34 and CONH2 nitrogen
resonances. The total measurement time for the doubly labeled sample
-10 . 30 Thus, the best agreement between the 'H and "C
\ggg&‘r}g‘{/@ggﬁ@btmned for the structure of the compound of forhiuid

ACCO“’ﬁ%ﬁgfefegaf&%s%gns%g@e@%@%omﬁ%%ﬁ&ﬁmmﬁm@@ﬁke att, (See e.g, TP

medica fREt consist , consist essentially of (e.g., an enriched or )
5095688 45 e par B Eantiirfhg 88EEEm] PSR P ceifpgvative and its
enatiomsr Ok Loansdios isomer (Byos:) ipploanmprisetde caypoundofierivative
formula C and derivative thelre&‘ in Partig&glar, derivatives wherein the 35
HyBSeg roUBE RS SIRE ST BY 4 n’\zé?ﬁo?ﬁl, ethoxy or alkoxy. -47 WO
2004/073703 PCTIIB2004/000865 Additional preferred embodiments

include pharmaceutical and medigaments that consist of, consist

essentially of, or comprise a-pero@/glycinamide dimer

G04/000865

(NH2-gly-O-0O-gly-NH2), having thg structure set forth in formula E or
diglycinamide ether (NH,-gly-O-gly-NH2) having the structure set forth in
formula F: 5HO0\H H/- -g\gT\i-l_ll\l_l\i_%LOC@,\QhH. N-C-ll -N\H HH (E) H
100H I /HN-C-C-N HI\HH\I/H N-C-C-N (r) H 11 \H Preferred
compositions also include pharmageuticals and medicaments that consist
of, consist edB ntially of, or comprise alpha-methoxyglycinamide
(alpha-MeO-gly-NH,) having the
(wheretn R' is a hydrogen atom, 2 lower aikyl group, a lower alkenyl group, a lower allcynyl group,
a benzyl group, or 2 silyl group substituted with an alkyl group or an alky! group and an aromatic
group; R is 2 hydrogen atom or an atnino protecting group) and a salt thereof.

By another approach, an a-hydroxyglycinamide derivative or salt thereof represented by

the following formula (H):

RINH c co0 R

o 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 ebtained is further converted into 2 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. FExamples of suck 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 héxyl 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 allcynyl

group represented by reference symbol Ry is an alkynyl group containing no mere than 6,
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15 structure set forth in formula (G): O NHZ (G) NH2 48 WO

2004/073703 PCT/1B2004/000865 Various approaches to synthesize

modified glycinamides are known in the art. (See e.g., JP 5097789A2 to
ayakawa et al., entitled "Alpha-hydroxyglycinamide Derivative and its

P Baﬁ‘gﬁ@ﬁmfﬁed October 3, 1991). By one approach, an PCT/TB2004/000865

a-hydroxyglycinamide derlvatlve represented by the follovw for B

i IBFEpA e e | B AR %@iﬁ“%ﬁ o A LA 8?“ o and the

RefeiP RS a
attin, a lower alkyl group, a lower alkenyl group, a lower aIkynyI group,

10 a bengyl g;.fgfk" Rrddb %@&M{lgﬁf@%t@ébﬁwt@ﬁtW'é%@@ Qﬂfﬁéhgﬁ%@@&&ﬂi by reference
alkyl group and g aromatic, group: Rz is A fydrogen, alom oF 1 ATIAG: cubssuents
o ORI crobE At AR HLrL ot s SRy PhADATHG

a-hydroxyadyeirarr deyde| mh(atw@migdlmmse@ﬁspgp@@m@@pw Witk reference to Ry or
S"S%%&%@HJ&CG?') Rt & éi RNHuia GO W3 LRkl Jﬂ&w@eﬁglu Riedigbly a tert-

are defined in formula (B); R3isah dro en. tomf rbox

praxe@eﬁwget@fkaw)afglfpe&%ﬂdmamr% el i o g m‘%m group is a silyl

€ amin
preteeiingtgrioupdisviemiyetbifecsirdtd ik 20 ¢he mmémﬁog@mauﬁf@d@@mple tert-
fu%[ R otel\Y {St@ﬁ é% 0.2 salt thereof if desired. In accordance with some of

the pref rre embodlments described herejn, tqgogwer alk}g I

represe nf’éﬂiwl?%%?éﬂ%@% E)Bf’eﬁ ugedm %ﬁ(&fi rouarr)nénc())n amlnge 2515 chem1stry can be
thage6, preferablinonprorotiesthaous cemyomiadohys RExaﬁxm@geéf@ﬁJetpph ‘groups include

groug%l‘f;‘ Glude methyl grayp eg%em QVOUEBr n- &%ﬂﬂé grqséazyﬁﬁpéﬁmyhyi (Cbz), p-
grou %uty roup, |sobutyl rt but goroug % r&& grou Z,-)lt 25 . 5.
mayBEBREHE éﬂ'céWSWéxyl gﬁ% ’tma;}ztst ¢ he lower

alkepyh gtooprspprestnted mpmefgrewcél@wwb@bﬁ H@‘?&ﬁhaﬂ(ﬁwpgr&jpemmplﬂ HCO-,

Conﬁ%' “fg{g &meﬁ? han S.Rraiarably g%eu{mrgsiﬁ ahidreaRoORAatORBprotecting groups,
ot stich groups include ethen{&g lE%Up allyl group, and butenyl

grcfa’beﬁfa\}ﬂl@ ERSOBEBEhE oA P ke lower alkynyl

Salts of the o-hydroxyglycinamide derivative in accordance with some of the embodiments
described herein are acid-added salts, for example, inorganic saits such as hydrohalides, e.g.
hydrofluorides, hydrochlorides, hydrobromides, nitrates, suifates, or phosphates, or organ{c acid
salts such as fumarates, acefales, and the tike.

The compounds tepresenied by formula (C) can be prepared by treating an a-

hydroxyglycine derivative represented by the following formula (H):
o

8]

R2NH G elele] =

() H

(wherein R’ and R? are defined in formula (B); R* is 2 hydrogen atom or a carboxyl protecting
group) with ammonia in a solvent and optionally removing the amino protecting group.

The carbonyl protecting group R® is an ordinary carboxy protcbting groﬁp that can be
substituted with amino group by treatsﬁent with ammonia. Examples of such groups mclude lower
alkyloxy groups, for exa.mpie, methoxy grbup (-OMe), ethoxy group (-OEt), benzyloxy group (-
OBz1), or tert-butoxy group (-OtBu), or aryloxy group, such as p-nitrophenoxy group (-ONp), and
the like.
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" include "SRy ERFHSRYT:

group represented by reference symbol R, is an alkynyl group containing

no more than 6, -49 WO 2004/073703 PCT/IB2004/000865 preferably no
more than 4 carbon atoms. Examples of such groups include ethynyl

group and the like. The silyl group substituted with a lower alkyl group,
WRiePIHrétesented by reference symbol R,, is a silyl group BUB&B&H00865
with 1 to 3 lower alkyl groups. The lower al %’l substituents 5 used in this

case arS AR SOIREIE AT EIkIGrEUpE Hakehtied RaraiRlp s it cthanol, propanol,
referencehtes Rediytohpinaitions:the rendr Thepsityl! grbep subdtitlitedawvith ased as the

lQuyes alkyl @{%Q&W@fﬁé@@&@é@& utyldimethy)siyl arauR, TRe.sil¥ld represented

roup substituted with an alkyl and an aromatic group is a silyl_ group

stib&titttedhAde die %‘8%“ SEffbEv kg tE %Ejﬂﬁﬂgﬁ@ﬁ‘gﬁsﬁﬁdwd normal, or

emauam estuisutyddiplyenyisilybgeaumid,OrRrotting 4Ysups:thaltihdve: 0°C to 25°C,
begnysed inthe. figld of amino acid or peptide chemistry can be used as

the amlno protecting %oup represented by R2. Examples of such groyps

e‘bPSfé?E ﬁ’]B @Pé%éh?o"r"&%?éfﬁ?ﬂl éB) m which R*'is an ammo
benzyloxyparponyl ¢Sbzi), pnmethoxyizenzyloxycaomyR[Z(@Me) Ldmpound and to
t%gm%%%&%ta&whﬁ?mh@ﬁﬁ e'9}5@5@%9m&n@&e@@c&awéaﬁﬁa%@%%mdwmd

the like; acyl protecting groups, for example, ,HCO hthalate group

(PREYIER - Hﬁraaﬁaﬁsmﬁﬂawtmemﬁﬁ% tﬁ@ﬂ*f&%’@fm %Wﬁgaﬂ?fraf%&ﬂ*}& group R*

gicCbepsy ! doycentampl & trighepyhmdthytghoup, (Frd-Yaiic thieplikectBaksndie carried out
the ashydimy elyainamidederivalivedn %C&Edarag&lyg'tesaom%%mm catalyst, for

embodiments described herein are acid-added salts, for exam

irfHERI e R AL h guiBhdlites, ér&ﬂwam‘fmnH&Plﬁf&ﬁ&éh%%& is fert-
hiydsebroinigésdaitrates) ssulfabe spaiupkdspliatesrehiorganid acidx2@ saltsalt of the

SHGRASUIAS ale S, AGRIRIES, ARCIRE Ke, T BeGOmROUNIS ICPIRSEMEA R otecting

formula (C) ¢an be prepared by treating an a- hydroxyglycine derivative
r@ﬁ?&%ﬁfé&%%ﬁi&%l%ﬁﬁﬁ@lﬁ‘dmﬁhﬂgﬁ“ﬁlﬁlf 6'RZNH-C-COO-R3 (H) H
25 (Wheseindpand R2adengdefitechin foinutayB)hRS is adydriggenatomm, can be

0&@&8@5@%!:%{&&%%%%%@ '{QO%EHQ&E'a\Aﬂtﬁ‘tﬁ@'{‘(x@%@@gdof?%{‘@é'é{mducm by

removing the amino protecting group. The carbonyl protecting group R’ is

alBYAAAR FoaPiisky BB g it S th AP RBPBE 230%u BSHAGHs With Fepresented by

afminolgEy prbyhirsdthiehgdnithnariinoniadiexaniplbs ob quRh giiatips hydrogen can be

'quﬁqﬁég\%ﬁﬁ @M%Xt%%%rom{ %M@em@m@ 950, g&?(’l}%:%q alogen derivative.
ethoxy grou ( OEY) benzyloxy group (- OBZH or terf-butoxy

(OREYTB alYIoRy GH. SR B HPSRHEA G GFBtb ¢ ONE Al Eroup can be

used, for example, fert-butyldimethylsilyl chloride can be used for infreducing a tert-
butoxydimethylsilyl greup. This reaction can be conducted at a temperature of from 0°C to 30°C in
a solvent such as dimethylformamide. |

Furthermore, in order to introduce a lower alkenyl or lower allkyny! proup, a halogen
derivative of alkene or alkyl respectively can be used. TFor example, an aliyl group can be
introduced by using an allyl halide such as allyl iodide in the presence of a catalyst such as silver
oxide. This reaction can be conducted at a temperature from -10 to 56°C, preferably from 0°C to
25°C, in a solvent such as dimethylformamide.

With the other method for producing the compound of formula (Hj in which R' is not
hydrogen, the compound represented by formula (H} in which both R' and R? are hydrogen atoms is
treated with 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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the like. -50 WO 2004/073703 PCT/IB2004/000865 Ordinary organic
solvents such as lower alcohols, for example methanol, ethanol, propanol,
ethers such as methyl ethyl ether, diethyl ether, isopropyl ether, and the
I%%g }g,? _ysed as the solvents for the reaction. The reaction can be
conducted By dissolving the compound represented by formufCEAPRIYHR0865

above-nigationgdsdlventanciblpwinganuyen atinder Irse@dﬁaéén r&@ﬁr’e@brgéuced for
5 é%ﬁ%@s%? Bie ?&W&}%&@WQ%@M rﬁfnfl'&) XAl rqprli%ﬂﬂ;%hit can obtamc g é/ reacting

referab rom 0 at room tem erature IS reac ion'ma

|t%6%?&%6‘%%191%‘8%%&&%@@ iR %ﬂﬁ%mﬁrwtré arithriiviee protestagroup R’
gibtentorden tie: mmvedhmafmmmemmg oSt Rz Qvadhisch as acetone, ether,

CQH&RQ&*HQeafb‘? EanQQ@'WQ%&%”&pé%%‘cr% in I{}g’\%%ent I]Q\Icu E(}Iéj f? %ISSPEd to Philip X.

usual deprotecting treatment may be conducte accor |’n

oM RS IS ﬁra&ee%bygﬁfaﬂéﬁnﬁz %ﬁ?%&&hﬂ&w@wméwd&tm@ww In this
Reads bemayloxycapbanytdPymethoxyteozyigxyeamb oyt andHielke hydrogen atoms
d@mgg%%%gegan be carried out by conducting treatment with hydrogen

gas in the presence of a dro enation catalyst, for example,

panad.uPN}Ea%ﬁfﬁf wéhﬁ@é“omﬁﬁ@ﬂw@ bR aprEPprEtasiifgegiaUp Rzmula (H) in
iswiert: Bltokytaghorylodepretegtingrearbheeamucigdonitnnydrochloric

acid - dioxane. A salt of the 15 compound (B) can be produced, for

example, by conducting the above-described deprotecting treatment in

the presence of an acid such as hydriochlorlc acid. A compound according

to formula (H), in which R&#s-noha-hydrogematom,can be produced, for
example, by the following two methodls. With the first method, it can be

produced by (iﬂtroducmg R' other thgpn hydrogen into the compound

among the compounds represented by 20 formula (H), in which R is

hydrogen. The introduction of the group R' other than hydrogen can be
coriducte’l’ with fheiresireative Mﬂﬁéﬁiﬁ&ioﬁ%i‘ﬁ@iﬁﬁa@fﬁhﬁl@ RUp af@kver alkyl group) is
e?@%'@m% %lg%ﬁ'bq@wt 164: &{ %gnc%g ]?0 Olr 0 Q tﬁ%?;%?éﬂ? ﬁo'O%?sr I aé{]on can be

substltuted silyl group, a halide of silyl group c or example,
& \i&&?ﬂﬂ?r?e%ﬂ&‘/@hﬂue%Fdﬁﬁ@%%%ﬁ%ﬂ&é&ﬁfw%aw%%tw C, for example, at the
bty dimpethtyisibyfl theovipert hisdcietlionccanigreopftictaehiat as the lower alkyl group

tgm Pﬁ[@%&)ﬁgvﬁﬁ E gstﬁegcqgcl Qo@o@fﬁ&lé/%ttlse% aggoaches eateﬁ detail.

dimethylformamide, ("w Furthermore, in ordeér to introduce a [ovier alken
or lower all 1 y cyny group, a halogen HEAVERVE 8 allcene or alkyl
respectively danlbe used. For example an allyl group can be mtroduced

by US'”%Q@@MLH@@Q@@V& A8 5{9 'de;ﬂfghy @ C?le ﬂce %mn}o A mndazole are

such as silver oxide. This reactlon can econ ucte atatem er

fOTFPEY (B BYE 3hrerstdprpsrocorierobe ZS@%W@@W@M@C Ates chlounated tert-
dintethioryhdphidedadsitn theseﬂmmemmmpérmgamm&t&&@MQ%@ﬁea for 10

fapmuka,H)iawhich R s r he compound.re resen edb
GRG LFIGH e B B o B o T

tFBIRIFE RIS Hiehmg %WW&%@H%CW@ﬁhﬂﬂﬂbm@#haﬁbb@r&th‘amhr is dried

awith anhydrous magnesium sulfate and the solvent is distilled off,

The oily substance obtained is then dissolved in ethanol {50 mL}) and excess ammonia is
blown into the solution at a temperature of 0°C. Next, the excess ammonia is refnoved under
reduced pressure and ethanol is distilled off, The crude product thus obtained is purified by silica
gel column chromatography and 0:-tert~buty1dime:thy]silyloxwa—tertvbutoxycarbonylglycinamide
(6.10 g, quant.) is obtained. An expected profile includes: 'HNMR 0(CDClLy) 0.16(s, 3H), 0.21(s,
3H), 0.92(s, OH), 5.46{d, 1H, J=9Hz), 5.63(d, 1H, J=9Hz), 6.22-6.82 (br, 2H).
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solvent. In this case, a compound represented by formula (H) in which R’
and R" are the same 35 lower alkyl group corresponding to the lower

alcohol solvent can be obtained. The reaction can be conducted at a
temperature from -10C to 40C, preferably from 0C to 25C. -51 WO
20048*873083PCT/182004/000865 The compound representeBFyIR3pA4(1Re865
(H) in which R' is hydrogen can be produced, for example, by the

following twoX#8thods. With the first method, it can be obtained by

reactingrigdyecesaldehydes GGV withamaminaB2NHR pratestedubstance in
wjth.amino protecting.group W. This.reaction can he condycted.at
T S B T QP ST B GG B T B o) nd
liledroforiexaihplendby dizindiHBoEd @ séripadlinty SipakedtiNec<se 8 21L) and refluxed
isskeddt. Philip XonMascianianioatatiandiypatandenr DY ouagieb@dk, With excess
Am. Chem. Soc. 111,.1933 (1989). In this, case, a.com epresented
o T T e (s e e R o e
obtainedaWitlitherstiichomaiprsd Forgtierpreparaash witirhlenipadhe organic layer 1s

repiesentesafarmidantedn «48whiahiR' dsrhydrogaaaicampReIBalde product thus
represented by the followin ,formulia (I):loH R4-O- it-Colo-R3 1) H)l& Netert
(v@%té‘l‘é% RPis GBHIEd 88 dE8&Pibed with VB reHE& TR W67 RNa (Y, afdPiy gy -HHter

alioweratkylydgooip} isctedctad Wk Gap, diffiNeiR ZNHR prote ctedovithprofile includes:
AMIRNRIIESENG 191OHPY), Thisteagignsandensonguctedin sssohes oo (or, 1H),

such as tetrahydrofuran at a t}em_perature of 20C to 80C, for example, at
tﬁé{@&ﬁ%éi’éﬁﬁ%e}a‘t’a?% fth&'BIvent used. The lower alkyl group R" is

defined as thédewer alkyl group R'. The following examples describe

some of. 8, Sythetic.ap i i 1 ‘ S
S A 4 2 BT e

28k N5 AP RiBIAPEIS AYe TERESGRENRNIR: F FEdmABIHE R s L corbamate
copled to % empeljature-of Oy Theetichjoriaateddestiyutylelinetyisilypis mmol) are
%grglgg%% EQ%&SFJ&HM%% (ermRgLatuE NS RSSO MRENENIS AL SUHEH returned to

min. The solution is réturned to room temperature and stirring is ‘
COPRTA MRS I AR IR, PeARarated pATE ReHBHETra ! R ACHTaMTY 1s then added
candl umtgdmpﬁheemydeaﬁzeﬁt&te“ﬂﬁne:cb fgaf |h: |apier i&dﬁi&dl%qui&wiamhmdmus sit until the
maghesiim, silfate,apd ihe.selvant isAistled off s TRe M AHPSIANGSe crude producs

obtained is then dissolved in ethanol (50 mL) and excess ammonia is
biG#nIrite e s ortsH Hid teprber s Broes isx ot ® REE sRUE g HTaxy-N-tert-
ishigsreeshungerindtneaducad pressuresaqaethanal.is distilled off. The

crude product thus obtained is purified by silica gel column

chromatography and"
a-tert-butyldimetlrylsilyloxy-N-tert-b#A)EBH0Hy Iglycinamide (6.10 g,

quant.) isiehiainedx /- expacestprfileinchossint INMRIGICDEBYmol) obtained in
3%%%&&?%2%%%%%%&%?%9 1%(1931\%}@0 ?nﬂ?,(gddl ’tli_zléanTi vgrzgki%éG 1(.614 %,H 4.5 mmol) and

benzene jodide (1.99 g, 9.1 mmol) are added at room temperature. The components are stirred

overnight at room temperature, the precipitate is filtered, water is added to the mother liquor, and
extraction is conducted with ethyl acetate. The extracted solution is dried with anhydrous
magnesium sulfate, then the solvent is distilled off and crude purification is conducted with silica
gel column chromatography.

The oily substance thus obtained is dissolved. in ethanol (50 mL) and excess ammonia is
blown into the solution at a temperature of 0°C. The excess ammonia ig then removed under
reduced pressure and the solvent is distilled off. The crude product thus obtained is purified by
silica gel columm chromai‘ogi'aphy and a-benzyloxy-N-tert-butoxycarbonylglycinamide (0.397 g,
22%) 1s obtained. Am expected profile includes: m.p. 115-120°C, 'HNMR §(CDCly) 1.44 (s, 9H},
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-52 WO 2004/073703 PC1711320041000865 12-2 The
a-hydroxy-N-tert-butoxycarbonylglycine methyl ester that is a starting
substance in 12-1 above is prepared in the manner as follows: tert-Butyl
§20§3 g, 23.6 mmol) and glyoxylic acid monohydrate (2.02

C )
2 Q%ﬂr{%ﬁ are dissolved in acetone (50 mL) and refluxed 5 overHigiif’+00086s

Th utign. i C t e rature of OC and treat ith

ex L e e LDt B L et F T Byt 9112, 600
thér: diglille 82, SBUraté dhiiFe. igRMETBdFeR(seXrettbr 182¢ondtiiter 695(m) cm™.
withablesofesmsthe eleabie laygriso grpdowith anbygsousMagResIMLsd. ¢:59.94,
s%&tg a&% g,rglgerét @gddistilled off. The crude product thus obtained is

puri |éé’by~si Ica gef(}éo(iun'm chromatography and a-hydroxy-N-tert 10

butoxycarbonylglycine methyl ester (2.56.9,.58%) is abtained. An
expected profile includes: 'HNMR SE€RGI4)EL3146 (s, 91-1), 1.65 (br s,

1H), 3.84.(s, 3 5.27-5.5 r, 1H), 5.59-5.90 (br, 111). IR(NaC1
17%5 s) 141'11%9%«52(’11&%35 éﬁt&%}f%ﬁgg r%lg}ycmen(mthyl est?:r (2.07 g, 10).1 mrmol) prepared
a-hypdrding-IN 122w Rydan onylgieid e HYIRYRE Se), thalt sbver StEdtIfg39 g, 6.0 mmol)

substange diiad p152:k abpye.cam he RrepaLerh iy @eﬂg%mg.otﬂﬁ&tﬁ%ﬁgﬂé stirring at
of 12-2. Accordingly, text-Butyl carbamate (11.35 g, 95.0 mmol) and

1R SRt O3 BREEAE 1 TG PRI 12 45 1 16 BOfifR djiffeend extraction
dissth vigtlincetalayslroudndbE 56 axtarandoheftuxe dovdesiighihydners magnesium sulfate,

te EHQPL@%}%& th BRI 'EEE 911@::11{ gﬁzﬁbﬁg RRAAYF S odium thiosulfate is added, followed by

1-hydroxy-l-methoxyacetic acid methyl ester (1.15 g, 9.6 mmol) is then

addtBer RIS S HARTHEARS HrRoRdidrHBRakREFTBT® Ryarpliteaction
liquid is dlleowiysihsinuntivine:@0:¢e fapgesalitreinettisng texte@nmmmonia is blown into the

tegiparatye @ndihe solvert isdhend 5%@% Oif- ol he £LUde RroduGh, THSeed pressure,

obtained is_recrystallized from a chloroform-hexane solution and pure

a-FRH NI BB ooy 8Pt Rhieatd i 1Sy "ginsilig gel column
obiainedodedAMBLEL G 25-Hhtoarhydrokyrddytarbhiyighycamionyighsing 27%). An
m . 9 ) i in,12:2.0 -3.abgve |
déé%é{étégf%%&éi‘ﬁﬁéﬁeﬁ%%g’% P T g2 PG g, s11-550
bz efB-iodifd-¢f. 99g2 )1 Sirdl) afBradided BEddrmreipératutdsfiner), 1498(m),

camsinentamare stirred overnight at room temperature, the precipitate is
filtered, water is added to the mother liquor, and extraction is conducted
with ethyl acetate. The extracted solution s dried-withranhydrous 30
magnesium sulfate, then the solventiS4fi&El&dtdff and crude purification is
conducted witkssilica gel column chromatography. The oily substance

thus obtained is dissolved in ethangl (50 ml) and. excess ammonia is.
blown in&)%%%lgygiu%?(gy)ﬁng a ecr%lf)%ng lr%ngrg é??%’h@é)?&%%@ﬁt@ﬁ?%?g fg methanol (20
thBfreéRsd ditdise (Rluded dPesmufbinfrintissolvehtigdistiite effs Bgerature of

croide prodekthuscehiainedss punliedbudRisiica88heP MM hen for 2 hours at room
ct%romgat%gra an Vg}-éa?sngylméyéﬂ -tert-put x%carbonylg%ﬁclnamlde o .
(03979, 75296} s Obtainsd Kh EXpeced PorieeisEiiaeRwrhouaged opdissolved in
'HRH@PR’@(@M% The golgtigHy cooled to 0°C, and excess ammoniz is blown therein.

Upon completion of the reaction, the excess ammonia is removed under reduced pressure,
the solvent is distilled off, and the white crystals obtained are purified with silica gel column
chromatography to obtain a-methoxy-N-benzyloxycarbonylglycinamide (3.42 g 73%). An
expected profile includes: m.p, 110-112°C, lHNMR-rS(CDCig) 344 (s, 3H), 5.16 (s, 2H), 5.31 (d,
1H, J=8.8Hz), 5.45-5.98 (br, 2H), 6.28-6.68 (br, 1H), 7.36 (s, 5H). IR(NaCl) 1680(s. br), 1540(s),
1520(s), 860(m), 700(m) cm™. Analytical values of elements (C His0Ny); Caled. C:55.46,
H:5.92, N:11.76 Obsd. C:55.70, H:5.94, N:11.58 are expected.
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-53 WO 2004/073703 PCT/IB2004/000865 4.61 (d, 111, J=11.3Hz), 4.79

(d, 111, J=11.3Hz), 5.4 (d, 111, J=9.0Hz), 5.75 (brd, 111, J=9.0Hz), 6.00

(br, 111), 6.52 (br, 111), 7.35 (s, 5H). IR(NaCl) 1698(s), 1664(s), 1502(s),
732(m), 695(m) cm I. Analytical values for elements (C14112004N2):
CHIOBIY9, H:7.19, N:9.99 Obsd. C:59.94, 11:7.33, N:10028/Hpg004/600865
expected. 5 EXAMPLE 14 The

a-hydroxy-N- ﬂér?—buthoxyearbonylglymnemethyl ester (2.07 g, 10.1 mmol)
preparedhacepraing-10-ved-2 ety 13 :300uenis Hisso e diribMi t&ﬁlﬂﬂ-l_zi above is
and SI|V .o 1.39 mm d allyl io

R s B ST el Bt Rt 10 B Bl ao
tenepeliadiite (RS preliitard mitisrelded i, ‘Wﬁt@r%“étﬂ%@d‘t@tﬁ@ o fabiion is stirred
liguiehigndiextiactapewiks. etmyl @ﬁ@i&@r&&ﬁﬁd&:&fﬂ&eﬁhﬁcﬁ%’&ﬁaﬁ%ﬂed with ether to
e ey o asES T Su gt e A6 SONEN i inctudes:
fOHOWRH-BY> ExtFAEHBH (iEh iy ?a"!déiaié érﬁﬂ} ferimalﬁf(ﬁoéﬁﬁe asa

reaction byproduct. The oily substance thus obtained is dissolved in

ethanol, excess ammonia is blown mﬁ@ H’solutlon at a temperature of

0C, the excess ammonia is thereaf nder reduced pressure,

and the Sotveiy fsodistiledihxTtrebonubidy proda 26 talfiédnsnplrifiedhwithiccording to

S'l'?@ Qﬁ)‘v@%%ﬁl&h 9@%9&@@%50 ?H@ﬁﬂ chloride (2 mL 27 4 mnol) is dropwise added
a-allyloxy-N-text-butoxycarbon (Iig gcmamlde (0.625 g, 27%). An expected

pFBﬁ Rt Wg@ ﬁ_ﬂﬁgﬁ(gngFﬁc%ﬁu&fﬁa&v?ﬂ_g}%aﬁ%}m temperature.
1Bt zpl il bkt {ivijlBd-dff, 4d Gh6.@0d6pr&ibit) tﬁ}@@b’t’aﬁ&d(m pﬁbilﬁ)ed with silica gel

'%ﬁ%%%%&&%é&”l)h’\ﬂ?%ﬁmw)a %ﬂl%%fﬂlbeﬁ%g%ﬁﬂo\é% e (}J}"F’éré% @31 g,

15-1 a-Hydroxy-N-benzyloxycarbonylglycine 7 mmo
RBedA AEEh 1D L) P GRST SRR E (ELﬁd oty 672 1o
dropwiseadeed Wzthe solytion, akazemperaturenf 10T amj SHEiRgAE), 5.33 (d, 1H,
cqngycied §QJ33(%1~H“' t9S.af %Eef tﬁ%ﬁi : "R aéh)eﬁ *?%H(z 245908, 760(m),

tem erature The Solv ent is t if an the cr
BIQFET didushvieriahrstRAABIM®E (HiniirHE Sofiish % dodiet tg ba):4.98,0bsd.
annbemees%amm@msaaﬁ lpwredherein. Upon completion of the reaction,
the excess ammonia is removed under reduced pressure, 30 the solvent
is distilled off, and the white crystals obtained are purified with silica gel
column chromatography to obtain EXAMPLE 17

a-methoxyeN- bﬁnzwmmaﬁpmy&gﬂy@tmmde @. 3;062@ 1?53)0/11);1161151 pepeatedeording to

pry file ovleudse 1 Q 165 Hil 1 2 ( mmol) is
e N P e o M el b Bl G G
(sdrsa":vfelﬁeﬂéq%\@l)ﬂmwbﬁ awzny(—'samrzSéolggcswﬁﬁwaomr@mwd overnight at

Amlyttéﬁbmai:UﬁS oheloments flenlditbd€dNA)idGalcehde 2536 138 blands purified

&1 %;%b%%’y Cc:o u?nzz 0 Hoz%a%4grzli\;|3h1y1 380 tame)épg‘,glt:ggﬁo-xsy— -benzyloxycarbonylglycine

isopropyl ester (3.10 g, quant.). An expected profile includes: 'HINMR §(CDCLs) 1.16-1.37 (m,
12H), 3.87-4.22 (m, 1H), 4.57-5.20 (m, 1H), 5.14 (s, 2H), 5.33 (d, 1H, J=9.7 Hz), 5.93 (brd, 1H,
F=3.7 Hz), 7.35 (s, 5H). IR(Neat) 1728(s, br), 1508(m), 740(m) cm™.

EXAMPLE 18
The o-ethoxy-N-benzyloxycarbonylglycine ethylr ester (2.29 g, 8.1 mmol) produced
according to EXAMPLE 16 is dissolved in ethanol (R0 mL) and cooled to 0°C. Excess ammonia is
then blown into the solution at this temperature. Upon completion of the reaction, the excess
ammonia is removed under reduced pressure, the solvent is distiiled off, and the white crystals thus

obtained are washed with a hexane-ethyl acetate mixed solution to obtain pure, a-ethoxy-N-
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a-hydroxy-N-benzyloxycarbonylglycine that is the starting material in 12-4
above is prepared in the manner as follows. Benzyl carbarnate (30.24 g,

0.2 mol) andgglyoxylic acid monohydrate (20.26 g, 0,22 mol) are
dEQSREN W ethyl ether (200 mL) and the solution is stirred 5 BVERRRgHE000865

tL}room tem %%erature The c Ialstals produced are filtered and then washed .
- witA BHREY 5 P BBEE O RTIFE - Al at oy NBen A oRFEEHo G ikl {es mepg 1 19-121°C,
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35

7SRRI Y Brofidlinelits); Hrip3 2002050, HNMRBICDSQD)H, 1=9.0 Hz),
55185(&98'(9» 515506(3;%*1) (b 315733 19 @ﬁ%&aéglﬁs i %64(8), 1542(m), 1524(a),

-hen carbon glycme (2.26 9,1
acc ? @ gtg ny(g%g:/e |§8i‘é‘bﬁ§‘} ' H?Se%%{ﬁ’é‘f”(%%ﬂl_{ ﬁ?@)ﬁfﬂlﬁ%l&?&& H:6.39,
(2N m,lg,mwﬁér; 9. dtide1added: depthizdolution at a temperature of
-10C, and stirring is conducted overnight at room temperature. The
solvent is then distilled off and the crude product thus obtained is purified
iy kel

with silica gel column chromatograp

a- ethox%hﬁb&rﬁayﬂmpym&b@mdﬂb@mbeﬂmiﬁm ﬁzo&b;gd 1&guantds AN 8.0 mmol)

%P(%%E%G Mﬁ'@né‘%%@ﬁwﬁﬁ §§1§§(§SG&UAHM1 ?ﬁ'ﬁﬁ g%) %fzg(%%%ifﬂd to 0°C. Then,

J=7.2 Hz), 1.30
IS HYm9NiE I(Ssblz’m)i@éée(ﬁf’ Litlﬁrn fjm"—é 7%%) asfblg t%mﬂqng@gdﬁm)lg is further
7 Sbds;iaHyr IRENAG ik /40{ehd H00{S)d 120 (Shof@RMn)etidDO{ M) %&Etxon the excess
Amix&&s&@ky?éfﬁ(s@eeﬁﬁ@m@&%%és%ﬂé%QESME%'SCQ ;x‘ SPofBut LB 8L it orystals thus

98,0hsd. C:60.0 9 are expecte EXAM PLE 1
2 FRATPEXGERISEREE T & A ery IS ato B o4 sobriamist o il nech-isopropoxy-N-
aceprdingdabdbigiabevads digsoperyin ISQQ{O@&&@DBQM@%&&J higpyl11-113°C,

ch 7 i to th i
ten%Npleﬁr%t%i LCFL 6@%@1@%5%@ ConaaLfCii (% oﬁ\)/eﬁrfﬁell(jf % % 02% 1H), 5.15 (s, 2H),
tehifefhatiife Jﬁ@%iv%ﬁtis%@ﬁ didiilled’off’andmthididrideé protidict TRGSaCl) 1668(s),

Obtﬁﬂ’(@d rgwﬂf}edsmﬁ)sllm(@?l gatmn %Uﬁﬂﬂaéﬁagraphﬁa QDtAes of elements

Flwéoﬁr%) pro e mc%judesg)ﬁr\?dﬂgl%c (i?:f)z%l%%g %tg‘/g%rﬁ ?f%ﬁqflégg’t‘ ected.

3.87-4.22 (m, 1H), 4.57-5.20 (m, IH),.5.14.(s, 211) 5 33 (d, 1H, J=9.7 Hz),
5.93 (brd, 1H, J=93 Hz), 7.35 (s, SMMMQONZS(S br), 1508(m),

740(m) enf'. 30 EXA 8 The tho -N-benzyloxycarbon cine

ethyl es’?e{]r (% 59 F I\{i}hmelﬁljlf)ﬂ K% uc”ée %18?‘%? ,&WL% (fgq@ g 16.7 mmol}
d@gé‘wgﬁdﬁ?@ﬂ!@g@l «@@h@lﬁﬁéﬁtﬂw t@tﬁ@olEe(teskcaamm@imaﬂs atlieteoled to 0°C.
beM!H nisrtheisRiiben2ldhis iempesaie (14RAN) GomRlation Q%Hﬁl% is conducted for 1

agyg 115he excess 35 ammonia is removed under reduced pressure, the
o) ven% S ietied Off, and the white crystals thus obtained are washed

with a héxaristeithypapltathanbeetioso Litidnhiclobtiricpaiid. -adtkeey sblutbd is further
added, the temperature is raised to room temperature and stirring is condueted for 1 hour. Diethyt
cther is then added to the solution, as large an amount of the product as possible is precipitated,
filtered, and washed with ether. The precipitate is then dried under reduced pressure to obtain pure
o-ydroxyglycinamide hydrochloride (1.86 g, 88%). An expected profile includes; 'HNMR
HDMSO-dg) 4.99 (b; sd, 1H), 7.62-8.03 (br, 2H), 8.32-8.85 (br, 3H). IR (KBr) 1686 (s), 1581(m),
1546 (m), 1477 (s), 843 (m) em

EXAMPLE 21
The o-methoxy-N-benzyloxycarbonylglycinamide (0.24 g, 1.0 mmol) prepared according -
to EXAMPLE 15 (1 5—1)_ is dissolved in methanol, 12N hydrochloric acid (0.1 ml.) and palladium-

carbon (50 mg) are added to the solution at room temperature, and stirring is conducted for 30
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(1.51 g, 77%). An expected profile includes: m.p 119-121C, 'HNMR

6(CDCL3) 1.23 (t, 3H, J=7.1 Hz), 3.50-3.90 (m, 211), 5.14 (s, 2H), 5.37 (d,

1H, J=9.0 Hz), 5.65-5.96 (br, 2H), 6.41-6.71 (br, I11i), 7.35 (s, 511).
YERINEEH7E880(s), 1664(s), 1542(m), 1524(m), 760(w), 740(Ff; F7HB{E)060865
cm'. Analytical values of elements (C,2H1604Np); Calcd. C:57.13, H:6.39,
5TREFES PO BEICEE T BPIE. SN 18R ArEbeR o L E A MP P thg solvent of
The mdgopiopoxysNiddad pidxy catiio myighfone isopnolyl estec{@rd8 (). 81Q, quant).
Rl RIoLCes acsoiding;ie BXAMELE 16,is disoluer in qihamohd: 5cp,op)

mL) and cooled to OC. Then, 10 excess ammonia is blowninto the

s8TuticH fof% Folnd Sitthis tEp et e ot anliAg Y& e Heretah gt ter used to
2sghayissie the ladimo g saiuiaietystaislokiRomeompletiannofithe seprtionceutical or
tq&%g)é ess ammonia is removed under reduced pressure, the solvent is

distilfed o?, and the white crystals thus obtained are washed with a

hexane - ethyl acetate mixed solution-to-obtain.pure-a-isopropoxy-N-
benzyloxycarbonylglycinamide (1.6dxgsMPYm.2AN expected profile

includes: m.p 111-113C, 15 'HNMR S(CDCL3) 1.18 (d, 311, J=4.4 Hz),

L2 (g8 ol cdibitdm).o8:8lahi@OfprirotiHYriBe15 (s, 211), 5.44 (d, IH,

J=9.0Hz), 5.53-5.86 (br, 2H), 6.37-6.7g (br, 1H), 7.35 (s, 5H). IR(NaCl)
1668(s),51660(s), gadB(m), 153Q(nn),|[760()?), 746{ws)ityiORGaher'".

Analytica| values ef-elements $04¢y7); Caled--C:58.63,-H:6.81,

N:T052” Olpggl. C:58,60, H:6.82, I}Iﬂl 0.54 are expected.. 20 EXAMPLE 20

The a-tert-butyldimethylsilyloxy-N-tert-huthoxycarbonylglycinamide (5.08

g, 16.7 mmol) produced according to (12-1) of EXAMPLE 12 is dissolved

in dioxane (10 mL) and cooled to OC. Then, a 4N hydrochloric acid -

dioxane gplution (174mL) is added angstirring i% ?nducted for | hour at

this tempeérature. 25 In’order t(h&ompl te the reaction, a 4N hyslrochloric
aag’\?g;ﬁ@efsolution is further “agded; g temperature is raised to rdbin
temp(ej\@%re and stirring is conductgddgg 1 hour. Diethyl ether isNRem¥

adde fi% solution, as large an amount of the product as possible |s
precipitated, filtered, and washed with3ether. The precipitate is then dried

under reduced pressure to obtain pure a-hydroxyglycinamide

hydrochloridezg .86 g, 889 ; ﬁn £x cted raofi!;e includes: 'I{NMR 30
S(DMSO-d6)7#: ; ,1-02-0" , , 8.32-8.85 (br, 3H). IR

(KBr) 188698)on58 1glydyi G a8 mypdaTrais)/ 848 (10 )one] EXAMPIE 215 mL) was
The @e@f&m@ﬂ\' mg@m&% Q%H)E%Q‘i@?ﬁsfwgﬁ s%%:lgﬁelg N%l%m%)evaplorated. The
prepared according. o) : -1) is dissolved in methanal, )
R A T AT CO A S AT c LABHSE My el 0 %) of
t6Hde wbibaforrarswomtie fpevaturecaerdvsthvin dithegnadictedfor 30 -56

WO 2004/073703 PCT/IB200A/Q00865MinMIRS UNRSHNLIOGER.

atmospﬂer . The Qg%allagiﬁml-car on_ is then Tiltered out and the solvent of
solution of methyl glyoxylate hemracetal (2.0 g, 18.9 mmol) and tert-butyl carbamate

(2.0 g 17.18 mmol) in toluene (45 mL) was refluxed overnight. Bvaporation afforded oil, This

crude oil was purified by silica gel chromatography EtOAc/heptane 1/9 to 2/8 as eluent. The pure
{ractions 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, CDCL)5 5.74 (br s, 1H), 5.44 (br s, 1H), 3.84 (s, 3H), 1.46 (s,
9).

PC NMR (300 MHz, DMSO-dg)8 170.3, 154.7, 78.6, 72.8, 51.9, 28.1.
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the mother liquor is distilled off to obtain a-methoxyglycinamide

hydrochloride (0.14 g, quant). An expected profile includes: 'HNMR
S(CD30D) 3.35 (s, 311), 5.01 (s, 1IF), "CNMR S(CD30D) 42.1, 84.3 (d,

JV:V d%)a? - 170.3. The next Example describes an approach that was )
used to g‘ syn%hesize a-hydroxy-glycinamide hydrochloride for formtiAgigooses

into a pharmageyitical or_fpedicameant:EXAMBLE22:11QRigparation of
a-hydroxy-glycimmpjde hydrochloride 0 O MeOH tert-butylcarbamate
00 On B D PR GG R TR (A BRI oived n 7N
NMEGR2ngtipnph(4 wigthhgbebiidy ute femiatetabNsaetioncofwglyagyliciaporated and
a@h@n@@%ﬁﬁﬂ’t@&vﬁ*}l to@vﬁtﬂ&i\i@ﬂﬁbﬂnfﬁﬁ}%{?&h@@ﬁﬁu l—f);aﬁé@?\lsﬂfg %%)%?(qnd atography
0 ight. The_solu was then neutralized with satura al an
e AL R T U DA E s S MIcsgr Sosrea e
Na2S041.}EN§(&9E&QR)MH?&dP@@PS%QM@M@E@L%ﬁbﬁ@Melérib,théf) \as)sedo (s,

in the foigying reaction without further purification. 22.2 Methyl

N-tart-bytoxycar -a-h | cinate A solution of methyl glyoxylate
hemiacetgl)%fig‘ 53%%\]/53 Fn%@g%éé%?ﬁ%gult% ‘éa? §m73té’ (2.0g, 17.18

mmol) in toluédd (45 ml ) widwirefludechpuedaiyidroEMandration afforded oil.

This Cfl}ﬂ%‘eﬁiLW@@%S@@@@%&U%%J&W@ET‘@LT@QHEPM ﬁlﬁ%c(z%%(}ﬁ% in dioxane
1/9 1o 2/8 nt. The pure_fractions gave 0.6 g aily product that was

s o Tt BB FRAS SRS 0 101 oyo e bt v
ThrenhiviRishde trawwloservedmpdror 44 W R (800 Wtz BDC I8)88 dhe(bras added and

IH)e SAGERN 9ad @ﬁn@d&ll‘:{ﬁrﬂgw& hAt{S A W3R NVR (300MEZ, Tre yield was
DMSO0-d6)8 170.3, 154.7, 78.6, 72.8, 51.9, 28.1. 57 WO 2004/073703

PEPIEIS o008 B SME Sestafieesd PBofyl-a-hydroxyglycinamide
Methyl N-tert-BUNSWRCAMIMEEDNFIroXfdiyeihbieOFBME K 66HMine]) was
solved in 7N NH3k mehan! A=) g'ghgﬁp,llgt;ign was stirred at room

temperature overnight, evaporated and then co-evaporated twice with

" acetonithfé. THEBRSIGETINS PRiFHea BY SRRiaAgeI R GFRa W Faphyspare c-methoxy-

20

25

30

ExDAictnediane 3/7 to 5/5 as eluent. The yield 0.1 g (31.7 %). The NMR
spectra observed were:

EXAMPLE 23
Preparation of o-Methoxy-glycinamide
0 FmooNH,  po. MeOH
D\\‘/[k ~ OH H*
OH NHFmoc
H 9 i Q
0 NH, : Morpholin
o - O. . e /O .
/Ow/tk o -~ NH, \HLNHZ
23-1 Methyl N-(9H-Fluoren-9-yImethoxycarbonyl)-g-methoxyslyeinate

Glyoxylic acid monohydrate (276 mg, 3 mmol) and Y9H-fluoren-9-ylmethyl carbamate (320
mg, 1.33 mmol) were solved in dry diethylether (10 mlL). The mixture was sﬁﬁed at room
temperature overnight. The solvent was evaporated and the residue was solved in methanol (20
mL) and 1 drop of sulfuric acid was added. The reaction mixiure was .stirred 3 days at room

ternperature.  Sat. NaHCO; (100 mL) was added to the mixture and it was extracted with ethyl
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'H NMR (300 MHz, DMS0-d6)8 7.28 (br d, 21-1), 6.20 (d, 1H), 5.09 (t,

11-1), 1.39 (s, 9H). 13C NMR (300 MHz, DMSO-d6)S 171.7, 155.0, 78.3,

73.4, 28.2. 22.4 a-Hydroxy glyeinamide hydrochloride 10
N-tert-butoxycarbonyl-a-hydroxyglycinamide (40 mg, 0.2 mmol) was _
%&é@?ﬁ’ﬁ%@ane (1.5 mL). 4N HC1 in dioxane (0.5 mL) was SRR
salistinn atdGvdheasmling bajhwas. Temeyvestand thasal u&iqnéwag%(j ccﬁumn 10 give
st for 40 .min. at room temperature, Diethyl ether was added and the
sgﬁ%ﬁ%ﬁ%@%ﬁ#@%ﬁ% er %SI,P dge?:%enlt%\é% asﬁ)aétl %Ogggﬁ‘éﬁtiw\(?\%s evaporated.

The yield\WWASRApH SRR AENA G Aeg I8, KRS BE T B s eed Wi,

15 'H NMIBO (%06, Mblz. BMS @rg 6V 85914, {14 BH-882(8, deblB 4G INMR

(500 MHz, %gaﬁ%j&&zagﬁaﬂﬂ LONDOERATRIS A3 R o,

approach that was usedto prepare a-methoxy-"glycinamide’.
EXAMPEE?23-Brdphration of a-Methoxy-glycinamide 0 O FmocNH, HO |
MeOH O "AQBIOH H+ NEFegy QM3 ¢D Morpholin O 110\,0i O
NH2 O NHZ i NHEmoc N112 25 23-1 Methyl,

(o Pl e e e g 7 oo
AT BARYAI2Y g 3 iAet) GHAPDHETGBYNORSiFHeRiy erebiaMettanol wes
(32B0ragbil3dounol) Weyesekvedsanerndisthylethey &ﬂ&m@hoﬁb@(mb(%gﬁs 5
W, ir t.room temperature.overnight. The solvent was.evaporate
e R P T i T Reee
aCitvas darfeide rrdurd HetorriFideteivascs pEaBiays Brri6te BYf the titled
temmpgratiransanNaGQd (609vedlgdas added to the mixture and it was

extracted Wi - 107370 T. 4/000865 acetate,
dried ov%%gfé@gﬁ Ve&%’éf?r%%é%%ﬁﬁr@%t% was purified on silica gel

column to give 250 mg (55 %) of the-titled compound. The NMR spectra
observetthwefieidifcNMR: (@0 B3 Gdka3 e LG {dnadth), £:69%(dadH)for use as a

BB TR RO AR A e «
1Rhegnapgytical gy ampdipapent fop Ahg teapmentag Subgply albgdy, Brfegied with HIV, or as a

preventive preparation to avoid HIV infection. The cofactor(s) obtainable by the methods described

herein (either alone or in conjunction or combination with G-NH, or a G-NH, containing peptide,
such as GPG-NH,) are also suifable for use as biotechnological fools and as medicarnents for the
treatment and prevention of HIV replication. By one approach, for example, a prodrug therapy is
contemplated, wherein G-NH; or a G-NH, containing peptide, such as GPG-NH,, is provided to a
subject in need and the tofactor is provided by co-administration. Alternatively, the G-N¥, or a G-
NH containing peptide, such as GPG-NH, and the cofactor can be combined in a pharmaceutical
{e.g., a pharmaceutical composition comprising G-NH, or a G-NH, containing peptide, such as
GPG-NH,, .and the cofactor). In this vein, cofactor and/or G-NH, andfor GPG-NH, and/or other
glycinamide containing peptides can be adminisie%ed as. prodrugs when, for exémple, time release
or long term treatments sre desired.

Although anyone could be treated with these anti-HIV compositions as a prophylactic, the
most sﬁitable subjects. are people at risk for viral infection. Such subjects include, but are not
limited to, the elderdy, the chronically il, homosexuals, prostitutes, intravenous drug users,
hemophiliacs, childven, and those in the medical profession who have contact witﬁ patients or
biological samples. _ - _

Methods of making and using medicaments comprising modified G»NHg (e;g., Metabolite
X or AlphaHGA) are also embodiments of the present invention. The modified G-NH, obtamable

by the methods described herein can be processed in accordance with conventional methods of
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23-2 a-Methoxyglycinanride Methyl
N-(9H-Fluoren-9-ylmethoxycarbonyl)-a-methoxyglycinate (240 mg, 0.7
mmol) was treated with 3N NH3 in methanol (20 mL) at room temperature
Qyerighs- Mgthanol was 10 removed by evaporation. The soliq,
solved in THE (30 mL) and morpholine (305 mg, 3.5 mmol) was a
TQ%;{[%'X Hé(‘fn\é\(%s t%t”b'i%gugé QIR %ﬁ@stuf@r fofiRst RS S AVEMWASe g, mammals

evaporated and the product was purified on silica% l.column to give 5. m duct with
(B peharied s msatsd SrNENRIR S PEeRIATSHEEN W&éﬂf‘ﬁ}\fg‘ ek
(3Q0Ntn: GREAR) B Z0r(her stlit Hpnd[35u(s, BHhartScThzakodifiedpeutic agents that
g&gﬁ‘{fg a@é?&i&? %]nﬁﬂj %9%&%%%&%3 Persinare suitakle ok ¥seesr@ent invention.

a

lotechnologica tool to study the interaction of the co pougd with Hl}{ tional

and alsd s st B SESr Br hTSHEaFAR A FBPRE tre A iEHt S slibjets ™™

atseaaninfeeteshwitihddlisatly ascaptpreventive prepengationctorigyithsnges suitable for

i(gateig}&ealx Thespiagtosts) apiainabls lav.the mathods: destsibad,2Q40er8iR the peptide
ither a

one or in conjunction or combination with G-NH2 or a G{‘NI?% ) ter. salt
ceRftinirty Bl RER S s PESRANS) API°HISBSHTaBIE 167 Uie Y 1o et ¢
b&lﬁﬁh{@plﬂ@iﬁﬂkzl(gﬂll&_aP@iaswgedﬂ”ﬁathBefmyIr@cdﬂeIQIm@mtmﬁ@pe glycols, gelatine,
F{:gr\(]%ﬂytrlt%gteosf Sllll:é}l/ I€ I?E!&?gstg?Qm%}gsg e &B&K?ﬁ‘ﬁ%i&l&%&%ﬂﬁ{@,, @Pradisg acid, viscous

herapy Is contemplated, wherein G-NH, or a G-NH, containing pe tifd?ty d est

S 1A GPEANIAR, S proiBEr s A SIEl0p 1 AR T B 1) 2id esers.
prouidesd hymepcatkninisisajony Attermadivelysithe Bu\phona@ios Nef2rations can be
Cg{g}ﬁ@ég ga@ce E)ftlgees’x % Cxﬁi:@f;sd Q'&Pt&; éw%@%%,cgngrﬁﬁﬁsp%@&mﬁm@g stabilizers,

in‘a pharmaceutical (e.g., a pfi]armaceut_ical composition co _irisiné]1 o flavor
GURIEIZ: oY - PRI ietRiFHY SEpdEsSiith BT EPERIE, S the™lomme favorne
cafantonosdbisiveincaofacthy drdier G {NHR! endéos GRG: N emadified G-NH,.
other dlycinarmide canieining.RERIES Ean P AL MIAIREr ehas RIOdHERated with o

When_, for example, time re_iease or long term treatments are desire I's\p focti

Anisirsicesyp rerasairbe fheaiistionrti itV UEHpEstoRa 4L | miecton =0
prepbylactic, dbetnasiistitable. stibjestatdverpitipteataists fdrdviglare in clinical use in
In{ﬁec%t?\?&%yﬁ%l 1%(?14? SWJP%BQQB%%MEan %QSEOdI’U@ %L%Mid@qﬁmiogue reverse

chronically 1ll, homosexuals, prostitutes, intravenous drug users, . e ahacavi

hemspRae snbifare R AR oS ah e HE iR PIB IR s SH WS Hlggosine, abacavir,
contpeldiffipationis ko Haiolag vaksampiesndsiptethobibinfsmkirg gndfovir; (iii) non-
using medicaments . comprising ifi d&ﬂ}ﬂﬁ,( Qucetabglite X Obovirapine, and
Afblh%ﬁfé%) rafrvéerg_s_ot%rrin H E%er%?%l%gﬁie prese% ’invtgntion. The ?nodiﬁgém],)me, "

GIRIRYEEStaALIE) YOS T BRHBYS GRSk el HEEin RAHBE proeREde dap inavir and
aceydanse Mﬁﬁﬁﬁlﬂtﬁﬁéﬁi@ﬁaﬁm@m@dﬂﬁfﬁ, M&M@iﬁ@@dﬂ@%@%@:&f drugs in conjunction
PCl{lla%%%g@aqgg%@%&%&%&%&&mgﬂﬁ ?s Qggsdllﬂ\% f%eﬂa'&éfb%l @Q&Eﬁ&fgfme it is less

administration to patients, e.g., mammals including humans. The modified
GrriEbedhabEiiedFpBriteiite 2 Hentdbe dHEarproatiet ffigiugiigd the modified G-
withoutimgshéicatiar Smdhens fedaanufacture of pharmaceuticals or
therapeLittl(i\'satggsﬁge?gfaﬂtadqﬁfli;t\{[%[a&gggﬁ?sdcgﬁgrg%é) %§%ﬁ%ﬁ%rﬁﬁge§é%mmlated with or

included within the scope of the present invention. o )
given in combination with nucleoside analogue reverse transcriptase inhibitors, nucleotide analogue

044/000863
ea.

reverse transcripiase inhibitors, non-nucleoside reverse transcriptase inhibitors, and protease
inhibitors at doses and by methods known to those of skill in the art. Medicaments comprising the

modified G-NH, and nucleoside analogue reverse transcriptase inhibitors, nucleotide analogue

© reverse iranscriptase inhibitors, non-nucleoside reverse ftramscriptase inhibitors,  and protease

inhibitors can be formulated to contain other ingredients to aid in delivery, retention, or stability of
the modified G-INH..
- The effective dose and method of administration of a particular modified G-NH,

formulation can vary based on the individual patient and the stage of the disease, as well as other
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5 The modified G-NH2 described herein can be employed in admixture

with conventional excipients, i.e., pharmaceutically acceptable organic or
inorganic carrier substances suitable for parenteral, enteral (e.g., oral) or
topical a%)lication that do not deleteriously react with the peptide agents.

WAEO5HEPmaceutically acceptable carriers include, but are’RdtTRHitdgo08es

ta, water, sal lutions..alcohols, gum arabic,.vegetahble oils, benzyl
R e e 1 A R SR B TR componts o
| R SeansosearuthP et Mirauirabuphcdiearatec tanl iuralveiexasitnamst onimals, e.g.,
paraffindparfume odkdady:peidmosoglyseridesand giglyeerde st toxic to therapeutic
pgﬁ% i riﬂlf'l@%'c!‘?%tfaocf dgxs,tglg ’it%ﬁ)oexé& rPeesEQX lgse lk%'?st?d,ﬁ;%é’vﬁysl. Pharmaceutical
pyrrolidone, etc. The pharmaceutlcal preparations can be steﬁ/llzea and it

dedieatitoneetavithhEukines Beepratie Bdisspieantdepieseiatiipts oblained from cell
stafilizerszyywellingagentsicemulsilfiensihsalistes NfluencingesmatiCiuman use. The

ﬁ:@%%rg S%G ﬁg&sn 8%'1%'9% ﬂrg%/ Oréﬁ]}gw]i i%gq'/?llég E?Crfnllﬁa{él & ?73%?9 G %’{%}qg that include

e that do not eete.rléjusfyfareact wﬂh{tﬁe modifie n some

efbBEIN St Hretivamenty cOhssHsiEy mGe B G Fm e defshdingateeh: the dosage
WithnDEmpRIRRIISRAa6 i @R bRaionith: athenagants dhalonhibit viral

infections, such as HIV infectign, so. as to achieve a better viral response.

At presat Er IS S S e A IR e e
treatpge b HRFMKittrfertion 1AM dnhsroriissarHrac yelegside aralpgupety or to
rewergendt:thiansariptase libiensHMIRTis) 54 BeasiaitiRyeiBRint include the severity
lamiyudine, stavudine, didangsine, abacavir, and zalcitahine; (ii e
e i e T e T e Ehc S Mot gene ©f
néfuRiEresi dagepaideaian Serprase irhibitdes, MNRIFIs)caepoass to therapy. Short
efauiiepRanRviaRINecanes;telavidingiane (v i prptease N B okSins Urmaceuticat
as indinavir, nelfinavir, ritonavir, saquinayir.and amprenavir. B '
R e e ey o Ve sl i ey o weels.
colpsrene nershalithiadminideratisn &ftthel sdirsticdan Epmpljos | s pharmaceutical
likehytnidavelopd esistancexSineR it Rsse prabable-thatumnakiplex, seven, eight, nine,
m[gt%tri%% that nge%rga%me the different classes of drugs and the modified

G-T\IH, Wil appé)ar in"the same virus particle. It is thus preferred that
medicaref#a! CORmptisTRyHIoHNeE G M 2rpefariiifatdd WIBIY wivesrdms, up fo a
cambination with: micleasidaaealogue te RESe dransCiptasa inkiDItOkSirable dosages
n%ﬁ‘ﬁ%i%o na 0 reverse transcriptase igﬁ\t’t)itor on-pucleosi

reverse tragébrl%%gg’e ?ﬁ%’b%@?sg,’ ar(%lﬁoéggrgé’in ibi rs;?%a(lj'i;!’ncﬁ‘)sgzabgcnfgl‘f”fdSgl Vi A400meg,

nfettiers Kiewa Rnddmoe skiflmstidme. Mlenaofnes E8mpriifgshes, 11z, 1.2,
mo:(ﬁﬁﬁ%gGl-h@ﬂ 2.60)d.nyalepside anakgug s,eg]g?@, BANSLrIPERseINDIRIGES 145, 15¢,
nyeleofide analog verse transcriptase inhibitors, non-nuclegsid )
re\_/é’rgzz%trag%égéi ’tgli‘(,aaeiﬁr?ﬁiiBjiftho#éfn%{izi ’r%%fé}gcseél tﬁﬁﬁﬁt%ﬁﬁ%ﬁﬁ“ﬁ@%%ﬁé@& be quite
tdieBit ot Hghatind s iarmibe iFeenstirctyopism ftion, Mobtadilityroat®Bs of peptide
ths@emg)leﬁﬁeﬂ ?ﬁw?fmﬁhﬂfﬁmm%a@sem@am@ﬂgg&%iagﬁai %%tg@gi%@ &lfn"flnistration
particular madified G-NH2. formulatiop can yar ed on the individual
pakhn o e G LRt B e Ry Yoo concentions o
2t/ OTBRIBRE T B2004/HDIE65 5 fanidrsHoneximbts thoserel skiltdmthons for use in
aitpilNERRENHESHIGBCH AN INXIGINAT SERCOMRAKRABEAR B8, s00,M, 650,
d%grmln% standard 5pharmaceutlcal procedures in cell CURUres or

eXhan Pt riRaald: B5QHM, S00uM, TmM, SmM, 10mM, 15mM, 20mM, 25mM, 30mM,
‘35mM, 40mM, 45mM, SOmM, 60mM, 70mM, 80mM, 90mM, 100mM, 120mb, 130mM, 140mM,

150miM, 160mM, 170mM, 180mM, 190mM, 200mM, 300mM, 325mM, 350mM, 375mM, 400mM,
425mM, 450mM, 475mM, and 500mM. Guidance as to particular dosages and methods of delivery

is provided in the literature and below. (See e.g., US. Pat. Nos. 4,657,760; 5,206,344; or
5,225.212)
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ED50 and LDso (the dose lethal to 50% of the population). The dose ratio

of toxic to therapeutic effects is the therapeutic index, and it can be
expressed as the ratio, LD50/ED50. Pharmaceutical 5 compositions that
exhibit large therapeutic indices are preferred. The data obtained from cell
c&i&:?&”ﬁn’@%\% and animal studies is used in formulating a rang&-gf1B2004/000865

dosage fasBuspammuag;, the delpgagd GhSuiticemIPNAdSTieanrieablydes sufficient
Wl'l%gmﬁaec{ %—%ﬁlgftg I%t] zlr?‘ tlangef%?a% ee Q}’fgzrllqnt‘ﬁut g't ”ﬂl I1 9[1e0 tl‘(]}? E1D%10 ‘\\fllvllztip release and/or
little or no toxicity. The dosage varies within thi range epeﬁgﬁlg upon
tHalguEarye! fohihepiptbyed Asarisingity Bridespafierddnd the'Fours!srbly produces a
adssiistralion. dOcEhe-exack dosages ghesemdwiie:individsephysiDi@isble doses
n }’ASL‘{‘éeOL tﬁgﬁagle&%;)%_lggngée%%p i1 ([)) O%%H%ﬁgt%%d&‘ﬂ%t{@ t%ﬂ aﬂg. .Preﬁerab]e doses
a JUSted tO_ pI‘OVIée Su |C|entr1e\(e{fs of the active m0|ety orto mslntaln the
desifeereffessticAu ditonhaptartorsanaf mieaicb&alkdaints abbuthaiciigel. Preferable

g_lﬁ@é_‘va%i,t&“oé)%iﬂﬂ]ﬂ&%?nﬁ@(@_ﬂ?gﬁomw@—ﬁ@ﬂ aRndes of theiRAlLMsue or blood
let, time ana fr e nistrato rug.c [0) r o
coﬁc%rn:}:lxiatlon or §(c{]t§l é{r};ﬁcr%/;ﬁgﬁf %i Eﬁnq\{ g()g%%ﬁg%g&aé%ﬁg, fSangII, g'OnM, 55nM,

sensitivities, an esponse to therapy.
plaRM aEMic b HOditRInb o Sl IRt et i A BB, I MetiAgpM, 5000M,

PBasmRCeNIGR! SMROIions aadministerad Lvae, Ssia.t daus, 8RR, 100uM,
week, or once every two weeks. Depending on half-life and clearance

OB b AT SEET, BREP M A LR CRR PR BS i GFr BF i 800MM are
inventiofarsxt tdyimiste reckdonide stwicenthigesfourAfiessik, isByen, dightmodified G-

n ilQﬁ{;_ &g a%”&l@ﬁ%&iﬁa@é s Q§¥n%QM£%Q%§%ﬂﬂwm§h@%yér¥s measured by

from approximately | to 100,000 micrograms, up to a total dose of about
2884 ME Hepending upon the route of administration. Desirable dosages
include 250 500giingBOmgf; HO0Nadifts Chigii200nds, 26081y 2800migd to, topical,

3%Q{I@@erélgf?Wenfkﬁﬁ,”ggm%@%&%aﬁ5@%@10@919&?,%@%}%&9@gﬁoﬁgmgmmsmﬁon
800mg, 850mg6 900m ,Illg, 1.29, 1.3g, 1.49, 1.5¢, 1.6g, 1.79, 1.8

, 19 29 , Oy o
1 SIS, 6 6y CRUPHY, BSOS, £8b, T, g DB Bl NI
17t 8gynk Deyjramc 1 20gn Additionaliyedhey copibentratidnsehitheimadifipdtc. capable of
Géh\l)%ﬁ%ﬂ&@ﬁogi‘ﬂ.g@ cﬁli@ﬁzi{l» EEHQ@Q%%&JQ% @ﬁjcg] iﬂﬂ@ﬂ%ﬂ@&@gﬁnﬁﬂé}lérai routes of

topjcal form. Molar concentrations of peptide, agents can be used with =~
SOHTEETHBLHR SRS, PASHaRIs EohE Ry SREHS o (iR b HAR RiFh fo lirect injection
amdfor fonteatingun ddicabeaaipme mttramgeufromnt@f:ioe 800 mildcutancous injection.

Preferahleconcentationsiiondhese emhadimanis.ranoefiem R00:Md@n and rectal.
5Q0mM. Far. qxairﬂgle, Preferred concentrations for use in 30 topical . _ _
agrbfti%? {%ﬁ%l%ﬁ‘& O B SR AR HE Sl MR R e s B RA BEEIR A0, inhalation,
6601650 MouOBMETEGEM, 800M, 850M, 900M, ImM, 5mM, 10mM,

15mM, @fﬂ%ﬁ@i@ﬁ@'\df RBmMy éﬁ@i&ﬂc&%ﬂ%g%{}é&@@ﬂaﬁ@%‘}”mpmax application
73%}% 80mM, 90mM, 100mM, 120mM, 130mM, 140mM, 150mM, '
1

ﬁﬁj lﬂ_"‘f@fﬁﬁ?’: s ?’1%%%%%%6 @%Wp@ggmyw’mm, rinses, and
3Z8mM 00, 42 6nstlAg 4B0rmivkuliz8in MtcepiabBORIRNL Ghiidaneaaspiinds are at

padticulandasaaes,ANd methods efdalivery 3p Jﬁ@é&\é&%&i&ﬂ&m;&a%&% for topical
and elcgévlaéSee e%1 U.S. Pat. Nos, 4,657,760; 5,206,344; or 5,225,212).

6% KOS PO PE 1T 5 03 GO0 168" A SpBCREARY, fifgsmission of HIV.
désdgfecofothpomionifiéd Gl seistohddhat provicelinstefficientginal or anal suppositories,
creams, jellies, lubricants, oils, and douches.

Compesitions of the modified G-NH, suitable for transdermal administration include, but
are not limited to, pharmaceutically acceptable suspensions, oils, creams, and ointments applied
~ directly to the skin or incorporated into a protective carrier such as a transdermal device

(“tra_nsder_mal patch”). Examples of suitable creams, ointments, ete. can be found, for instance, in

the Physician’s Desk Reference and are well known in the art. Examples of suitable transdermal
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modified G-NH, to attain a desirable effect including inhibition of proper
viral release and/or inhibition of HIV replication. Accordingly, the dose of
modified G-NH, preferably produces a tissue or blood concentration or

both from agjeé)rommately Q.InM to 500mM. Desirable doses 5. produce a
R FPHIEYd concentration or both of about 0.1nM to 800 M PraFP4HfResss

doses  Rredy uggbaeélsfay % edhsansantration %E@geet?s@&*g@lmmua&& to Chinen,

nM to about M. Pr era ie doses are, for example, the amount

nf6ehfied G-NH2 required to achieve a tissue or blood concentratlon or

both of ICunedoiahd ,02%%9@5%@-3@3%}@55%{@@&%;@5&%@@% jnclude, but are

55Q'Y1lim§ %% I&ﬁ?%'\e{'cezg&ﬁ\(' ac% %bég{gMe ?% ¥t %9{&%?%%'88{1&43 melude, but
400nM OnM 16 600nM, 700nM 00nM, 900nM,

wmnq@mmz@rw sxnnerd apsBiia, brfion S@b@ﬂﬁ%ﬁéﬁs@ewww&% venous Jine,

dpsesdthat preduceddissug aansentsatcn ofgmeatalthan BAQNMhatgict GLNH,.
prefe”eeea%h%f%% be ‘%ﬁ?dmwét?e%or@ d?‘?o MENLS- By %%%E@t%fniﬁé'%nsmmlar

of the NH, can a so row as to maintain a stab

cefiewirationiee H%%%%Blﬁﬁ%%% PEEBY e REvTES 35 RbpitEenoff or instance,
agministiati anuehihemadifiesh G A2 dél@kd:@&x hiaretiek imiteciopneumonia caused
qplcal tran deg}}gzjf aﬂr‘?@etsesﬂ%hﬁg § &%In fa{h%% r%gﬁjgb%t agtlgrqmstration of the

aveo 53 op ical administration IS accom via a tO IC
apﬁﬁé”éf@:%é%»g‘éﬂ“ﬂ%é’ué%" estedit ﬁ@“ﬁ%ﬁﬁ@é @Qwefswaﬁlssaé?ﬁ%ed within the
a@lmle ksma&l@maaaﬁ@eﬂﬁphsmﬁﬂ)bgmaﬁpimﬁn@f AETOMNISEs gl veporizers can be

X H?V\H the m d?dcf'@%ﬁ' NH2 to penetrate the skin and enter
the% é)a tFeam r\Ig,ﬁrreafﬁgt)e}traff routes of 20 administration include, but are

not limitsarasosiisesiehisrenidiad focHo fual & drectifiEqbatipisttion include,
centrak RRedSd|neadintkavendy sciapmussulars, mtigperitanealigtids for ingestion and
Subcuianeous | %gﬁ' M GARHRINtERINA, }59%%8‘5 9&%%‘?&%&%@%??&@0‘&@&011 and the

bUt Are not limite to, Ing estlon and rectal. Transbronchial and
tr@fﬁgﬁe@fargﬁémége% ARGt mertied b 5 Fiothfsidy tBharmaceuticals for
In@a{aﬂﬂﬂsmﬁﬂheﬁﬂﬂﬁ&h@)ﬁnﬁidﬁi{@ﬁpﬁtrﬁﬁﬁﬁa{lyaQS o emPOSIHONS:afblet form, wherein
dified G-NH,.contain oun wtabl rto ical application
B R B R & R ocyaiycinamie
onhmqerﬁglmm giheesr Me@gﬂgg@(ﬁyaﬁm}dﬁl geh or solidat cffective to inhibit HIV
maqg,gutically acceptable base in which the compounds are at least
mlnlmall %e is swta le for topu;a'}us in the present invention.

R e A A A A e e Y

intgrctionse tmmremenﬁ*u*amsnnamon@f%ﬂb%@@dmb@m@om@ fiorpatients who

Sueh b&@@ﬂﬁﬁm%v@gr@r@h@@ ém&g%nﬁwﬁ@mfdQQ%t%%QW'%ns Further, the
cre%ﬁgpsdijg!ﬁﬁflubnc nts, oils, and douches. Compositions of the
ifie

S IO ARG AEFATRAF AR OFT G B s tercourse so
net tmitedtbirphanmaosttitally icbeptablstsus pensions, ioils; ereauihsisadesceribed in

Om&mﬁéﬁﬁ@&m'%:%@&ﬁ%ﬁsﬁ% %&%&WB%@E@%&PL%MWX%% on May 3,
&l sﬁg% s a éransdennal device 35 ("transdermal patch"), Examples
swt‘é\’b #8418, ointments, etc. can be found, for instance, in the

Physmdﬁ'l&ﬁ@b@krﬂetﬁieriwram dse ndiidenowniin thenadicE xamptest fch as gloves,
syitaRleHansee ek S2NRA0HALF AR RGINBZY A0080% ely, the modified G-

NH; can be impregnated into a polymeric medical device. Particularly preferred are coatings for

medical gloves and condoms. Coatings suitable for use in medical devices can be provided by a
powder containing the peptides or by polymeric coating into which the peptide agents are
suspended. Suitable polymeric materials for coatings or devices are those that are physiologically
acceptable and through which a therapeutically effective amount of the modified G-NH, can
diffuse.  Suitable polymers include, but are not limited to, polyurethane, polymethacrylate,
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devices are described, for instance, in U.S. Patent No. 4,818,540, issued
April 4, 1989 to Chinen, et al. Compositions of the modified G-N142
suitable for parenteral administration include, but are not limited to,
RP8HAGEYtically acceptable sterile isotonic solutions. Such solutions
include,ﬁb%g’t %aare not limited to, saline and phosphate bufferel KR
INBEHORANIS,AARAIFANARIS N6 RGN S ATSS
mtﬁg)e |tonlgeél, or subcut‘a_neous injection of the modified G- y _
ComposifionE st fie Mot fercE LB s AAMETor tiafShrotirfigt e are described, for
transsahge olald - Sotnieisilation iheRTd éssinat SeptavdidimitetPts, waFious:typesccordingly,
oL R|IQRAIS fAINhAIALAR, KA INSAREE, RRNRANAING 5 /10 'ﬁ@%‘iﬁg modified G-NH,
intr rr1;[1asaI{Xt,vla aerosol to AIDS patients to prevent pneumonia caused 10

b9n§ BN G Y TR DRV SRR PP SIS TTBAfalrgpf- 25 described above.
transalvébi@r&drinistiaticiroditbenpoodifiédt G viclptiagdoutagto provided. By
limitedhimatomizers.afd vaparizais aF Alspnclidedwitintnenscapg Ofceutical s
thg gr%sgrg invention. Many forms of currently available atomizers and

vaPahZets

SEHBE R T At G B e B m e ried S for o time sufficient to
C@n@@ﬁﬁmn@@ﬁﬂﬁemiﬁeddGSNHﬁ§U}mm$dﬂTega@tmté$tiﬁﬁion exchange HPLC.
a@@f&ﬁfﬁﬂ%ﬁ%%ﬁpié&ﬁ%é@ké‘@%}%?@attosepal?Qf%@é}%,uﬂ'&@&?ac,‘i?‘?&}@@%eﬁ‘a, or pig

powders, pills, sachets, or liquids forilr%%estion and suppositories for recta
Bt tratiti: Dtk WtrEmBLt datifich Sottstanir diisfelieh o, whereas
easenfedseNghstromntestinatiadioliniatfationgpakickiarymperalcisdqsefese dhe isolation

Pb‘ﬁl}{&ﬁﬁ@&lﬁ@ﬁﬁz f&ﬁl M@%%L@QW%%{@W rix%gtwest%gs in the presence
formulated in capsule, pill, or tablet form, wherein™ the active ingredient,
nfddinderiglse rrampraad(asgiesstigdrByy e AR B pisrenptyeds dinia related fo o
20ydinep dighainanigde ey Bra-wo ethexy SySHRIe s it iN A8 meybhamide, o-
elslygio il HiY feplicaton, The modified GoNile 15 a1eo SUAPIGHOT  fecivi
uSe I SItUALONS Where prevention of H1VE infection 16 Iporant gl Hhv mfectivity

indedite escsrnidi batcper Snerding et startp Bl onetifiv! satidhtsolahg anthy structure
bertlvspanitiversndwhese sepretionsang ﬁ@@%&%&%@?ﬁ%@&?ﬁ@s%\& 1M and less

vitus. Further, the 25 modified G-NH, can be formulated into antiviral

B e Bty Rikeaciee ConFicbd et BRabidpon, 300m, 400uv,
tréfisivissionhaf HiWvS BoimBD IYasTi oS AZaNNOMM, inthe sprrand\alsans, suM, oun,

o D G Tt o AR, 21, 2200
Embiidivtents 251 e Amidn 13ndal S6 G| 38eha codtipgifolmedicabme embodiments, the
equinma @-ﬂl‘ﬁhc@%@@’@;ﬁh@&@ﬁﬁ@%@@g W«%ﬁ)&ﬁfé@%&s’\lﬁp (r:QLéﬁec(::é[E Furthermore,

a%ainstﬂyi?al ﬁgansmission. Alternatively, the modified G- NH2 can
impregnsted i APolyiemERERt Y Rviednp sriktiiaie Srererrad wected from the
ceatingeforstmredicaldlovels andgondemse Goatingssuitatlodel wseldbtide analogue
merical SRMSER.caN RS RIRYI qgﬁima)sﬂﬁwg%rgg%{Q&Hgéshee iggi%ggr%,s nd protease
g%@?‘%’@%“% c?atln into which the peptide agents are Suspended-
UHabIE oyt Ai¥or E94tiREEBr Hievitabodicrrussahdarepplemented by
physiptogicaty@8catte piablermact thraugh which a therapeutically
N e
'iﬁ'{*, gésulélbly morzilf]ied-G—NHz 15 Eseg to inhibit zaplication a)gld infection in a subject. By
one method, for example, a subject at risk of becoming infected by HIV or who is already infected
with HIV is identified and said subject is provided modified G-NH,. By an additional method, a

subject is provided modified G-NH, and the effect on HIV repiication or infection, is determined

00863

E‘ill%%ufit?ethyienc, polyvinyl-

(e.g., by analyzing the amount of p24 or reverse transcriptase activity in a biological sample).

It is contemplated that modified glycinamide inhibits replication of HIV by a mechanism

- that is different than conventional nucleoside analogués and protease inhibitors. (See U7.S. Pat. Nos.
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WO 2004/073703 PCT/IB2004/000865 polyamide, polyester,

polyethylene, polypropylene, polystyrene, polytetrafluoroethylene,

polyvinyl- chloride, cellulose acetate, silicone elastomers, collagen, silk,

ﬁ}é g%qu ?tlngs are described, for instance, in U.S. Patent NT/ 04/000865
v ISsued September 16, 1986 to Fox.et al. Accordméﬁ HaHoqess

| @Sﬂ@ﬂm mmm@@a@m@m@%‘%@@%‘%% kﬂﬂﬁlﬂ@t@{@é@m&nﬂacemcah

nd for ulati d I|ver to a )
a1g¥1%ncf%(?13§ al cman e aie q"ecd c{j 31'313 tl ﬁat ﬁ{?ﬁggﬁ'g%stance 1o

Je Uman, as described above. {HEHE"S
@P%@Pﬁﬁ@dﬁ@@&ﬁaﬁﬁmﬁi“{eﬁwﬂebmatlon are also prowded. By one

methocgjafne&@m&iaa agempoune-far ﬁagermﬁ@tigavmé@ &ra- E'"}lyunts of modified

parrg%g: élcal IS 1€ gn |f|edlb |ncu LF%G NH2 Wlth Seée%l %a yma,. or
& Ceffextractfora time surtic nlfatml PR AT Re AN yetnamide ether
|eb%mwe0hm&meel®qi| R By daliibriexehdRgecklPai®n 10pretedabfizoup I, which
leuna: ﬁﬁé@mﬁﬁ@ﬁ@ﬁ&, Q%ﬁ&l&ﬁ[@g@:}@&r %ﬁ@%@éﬁiﬁid@qﬁ;@aﬁﬁf@ form three times a

onk ser sma,is use t p roac ifled G-
ra f %grfﬂteask rom Hﬁﬁ@%o ety égfeelgévﬁnrg g[gdo e f\ﬁ1]2§i e’t?ﬁlgadoﬁycmmide

Mecé?ﬂﬁﬂmf?%ﬂa eoiisit e by idrigevipeliodioh i e ds otdtidhiabfis provided 2.0g

W?ﬁﬁﬂe@%\w&aﬁﬂiﬂeb@yfﬁﬁm% Ci‘aﬂﬂf%%%dgth@QﬂQﬁ@ﬁ.ndgrhﬁ\feM&ﬁ;ﬁViﬁ¥ viral lode is

studies resence . .of the isolated ¢ as descri apove. _
e Rt ot s e o1 AR e, mos

FSE R AYHARHTIRR 2 p e axdustisiimiviieldodinial, teigbyeivraimitiodithied, by a reduction

metl axyaivcnamides adathexyglycinamide, and derivatives of these

compouynds ¢ creene u5| the HIV infectjvit studles presented

herein. LJ@eper?&'i’r‘?i?:y on't ecaﬁlurl %‘eﬁ’]Bduf"ef(‘i ?.ad 'RH{] TaEPASY B} fjevive! treatment

Stlaedrdi o the smf?eﬁénmﬁ@me‘tf gw@mﬁﬁd@laﬂness DSRef thienscriptase inhibitors,

Gﬂﬂw&@%fggﬁsg&%&d%&s?w%ﬁm@se%%aae%%worma&i%@&5@5@%mm
of pure. mo ess tha nM nM
506) ‘gﬁmmg& mk}lgll% Qlé%eg %/I% Lﬁﬁﬂ 1@ 165 Eély\‘ﬂ 56?\%(1 Muzmu wa

sS\PgMor oM be fmmmvrﬂisw Mwmwmalemmmxgle Mﬁanwetzwly ace
2AMer22M, 23M, 24M, 25M, 26M, 27M, 28M, 29M, or 30M. Thus, in.some
embodwm% the mo dified G-NH |dent|f|eglegy the m thod above is

¢ present mvention h €n_described 1n ome or oses fe d
mcorporatedl h & pha rmaceutlcals?—g rthermore, the methodS dbova can larity an

HedstRERse At A BNCHiBVIIAG Wil aprivhalcdbenpoing @@rwed fmnattfed%ﬂ can be
gralspranas stngolmelanstde anplogue: feverse transcriptase inhibitors,
nucleotide analogue reverse transcriptase inhibitors, non-nucleoside
reverse transcriptase inhibitors, and protease inhibitors into the
pharmaceutical. Additionally, the methods above can be supplemented by
incorporating a carrier into the pharmaceutical. Although the modified
G-NH2 can be used as a research tool to analyze the inhibition of 30 HIV,
desirably modified G-NH2 is used to inhibit HIV replication and infection in
a subject. By one method, for example, a subject at risk of becoming
infected by IHV or who is already infected with FIN is identified and said
subject is provided modified G-NH,. By an additional method, a subject is
provided modified G-NI-I2 and the effect on HIV replication or infection, is
determined (e.g., by analyzing the amount of p24 or reverse transcriptase
activity in a biological sample). 35 It is contemplated that modified
glycinamide inhibits replication of HIV by a mechanism that is different
than conventional nucleoside analogues and protease inhibitors. (See
U.S. Pat. Nos.
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-64 WO 2004/073703 PCT/IB2004/000865 US6258932; US6455670;
US6537967). Accordingly, preferred subjects to receive pharmaceuticals
containing modified glycinamide are HIV infected individuals that have
developed resistance to nucleoside analogues and protease inhibitors. By
one approach, nine HIV infected patients are provided differing amounts
of modified 5 glycinamide (e.g., alpha-hydroxyglycinamide,
alpha-peroxyglycinamide dimer, diglycinamide ether or
5 dIzEInAmMide) and the inhibition of HIV replication is
analyzed. Group 1, which contains three individuals, is provided 1.Og of
Tmodlfg rgf anéﬁﬂa@%%%@m@rfﬁﬂﬁ e nedsnagdq H&BaYG LT @
1, wh ay@‘jé}ﬁ?‘tﬁf& RO RGN £Br BB Sed o Teat or
preve infecton. ) .
glycﬁamlae y capsu?e form three times a day; and Group lll, which
contains three individuals is provided 2.©g 10 of modified glycinamide by
capsule form throughout the day. The réduction in viral lode is monitored
daily by conventional techniqulé’g‘I e the amount of HIV RNA (e.g.,
Roche AMPLICOR MONITOR'.i"). reductiof in viral lode will be
observed, as indicatd&by a reductiét in the amount of I1IV RNA detected.
The methods above_can be supplemented with administration of an
anti\ﬂ%ﬁ trgﬁ‘fméift g@!{séit?defpﬁfﬁghesérlgupcemﬂfﬂﬁ of AVRIESSigdhe o
analo’édgxyg\)@ggrﬂ'aﬁssgnp asen E?blt'ors@ nucleotide analogue reverse
transcriptase inhibitors, non-nucleoside rgverse transcriptase inhibitors,
and protease inhibitors. Furthef, the mo

[\*]

methods can be joined to a supp can gdministered ina
pharmaceutical comprising a pharmaceutically ac ,nA .b, carrier. 20
While the present invention has bee cribed in some detail for

purposes of clarity ahd understanding® one skilled in the art will
appreciate that various changes in form and detail can be made without

adepaifingdeogr hgitue seraeindhe @M@HF&&Q@&A\N&T@%@'M&P 4
1. Uspirhadipimp@stiion comprising a-hydroxyglycinamide (formula C) or a
pharmaceutical salt thereof, in the manufacture of a medicament used to

direalbe psevenCliM ihfedtinmir0s#i@ N-Nd@x(QlyOhkRidehGaserilaf Qlasna D-a-
whelgiioatyeapisisition comprises the a- hydroxyglycinamide salt of

formula D. O HO . )
9. The use of Claim 1, wherein said o-hydroxyglycinamide (formula C) is a S-a-

hydroxyglycinamide.

6. The use of Claim 1, wherein said a-hydroxyglycinamide (formula C) is a R-0-
hydroxygiycinamide.

7. The use of Claim 1, wherein said composition is an oral formulation.

8. The use of Claim 1, wherein said composition is an intravenous formulation.
9.  The use of Claim 1, wherein said composition is an oral formulation.

10.  The use of Claim 1, wherein said composition is an intranaséi formulation.

11.  Use of a-hydroxyglycinamide (formula C) or a salt of a-hydroxyglycinamide
{formula D) o prepare a medicament to treat or prevent HIV infection.

12.  The use of Claim 10, wherein the salt of a-hydroxyglycinamide (formula D) is
used.

13.  The use of Claim 10, wherein an L-a-hydroxyglycinamide is used.
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NHZ (D) NH3CI 3. The use of Claim 1, wherein said
a-hydroxyglycinamide (formula C) is a L-a- hydroxyglycinamide. 4. The
use of Claim 1, wherein said ci-hydroxyglycinamide (formula C) is a D-a-
hydroxyglycinamide. 5. The use of Claim 1, wherein said
a-hydroxyglycinamide (formula C) is a S-a- hydroxyglycinamide. 6. The
use of Claim 1, wherein said a-hydroxyglycinamide (formula C) is a R-a-
hydroxyglycinamide. 7. The use of Claim 1, wherein said composition is
14n ofakformeol &iam 80, Wiee e af Claihydrowlérenmsaid compdsition is an
intravenous formulation. 9. The use of Claim 1, wherein said composition

R arf BraiYoRhuldtibA0 18R a8 dt-Bydimig AR B¢ Sposition is
n igtranasal.farmulation. 11. Usepf a-hydroxyalycinamide (formula C) or
ey e R S et
1¥eatrae RV LY 10f0Hi08in12id hediseRinelaim SR wheiridhe salt of
a-hydroxyglycinamide (formula D) is used. 13. The use of Claim 10,
1vhefemwer bi &hiydroxyiglycinantidedsicsednt 6@l hirkhenose ofGloedo,
wherein an D-a-hydroxyglycinamide is used. 15. The use of Claim 10,

"Hhelemuss 9-GlauioxifiRimeid decdicasernt Bempialiserwiatifgim 10,
herei -a-hyd lycinamjde i d. 17. Th f Claim, 10,
2 el B B e Ao o TSI M S R,

wherein said medicament is an intravenous formulation. 19. The use of

Claim 1, wherein said medicament is an oral formulation. 20. The use of
Claim 1, wherein said medicament is an intranasal formulation. -67
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