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PCT/ AU96/ 00289 . - 6- CARBOXAM DO DI HYDROPYRAN DERI VATI VES
This invention relates to a new class of chem cal conpounds and to their
use in nedicine. In particular the invention concerns novel dihydropyran
derivatives, wgbdsesm for their preparation, pharmaceutical TRGIATT S
thereof and their use as antiviral®agents. Enzymes with the ability to
cl eave N-acetyl neuraninic acid (NANA), allso known as sialic acid, from.
ot her sugars are present in many mcroorgani sns. These include bacteria
such as Vibrio cholerae, Costridiumperfringens, Streptococcus
pneunoni ae, and Arthrobacter sialophilus, and viruses such as influenza
virus, parainfluenza virus, nmunps virus, Newcastle disease virus, and
Sendai virus. Most of these viruses are of the orthonyxovirus or
par amyxovi rus groups, and eur am ni dase activit t he surface of
the wirus particles. e RIVEICH LIS ANCKIE RBVEBSNani sns are
maj or pat hogens of man nd/ or ani mals, and sone, such as influenza virus
and Newcastl e djisease vjrus, . cause di seases, of, enor nbus gconpm.gc . .
"nport ance. | Fhisdavaniop reletas toiaey £i2sh 4 Chefmical camRoEids AR el yse dn
activity m ght pedicimg. In pésticulap thé jnveatiom concaras amovebdihydropyransdarivatives, of
t he known neur agjJm | ahi-Ri Lok Wy e ch
s 2- deoxy- 2. 5. MeRaBr e broparalion FitarRnBeqiéapfon s Mirdof artfeir usd
derivatives. Se@% 3@?‘%{1@‘ ageMSdl et al., Virology 1974 58 457-63.
I nternational Application Publication No. W»1/16320 describes a nunber of
derivatives of i ' | : j j ' '
neur am ni dase an ,s,%?mf“ﬁ@t%@t‘ftt?gétén‘@ﬁ?‘ao m?lf'ﬁ*é‘ﬁ@%%%m'%@f é%k Kown
derivatives ar e agiSidlicoacid, frompatherssugass arg\present iy prany fRicieerganisms s gHiese
Nonehof 6t hese pifdiudebactoria ﬁilcmés)VibSioCmmwaé]Cﬁloﬁﬁgiungpeﬁrimﬁws&epﬂeomup
at the posi ti . . 2
ol ass of i nydr SRgPahieS, G AHHRBHCAS fiibbhius, g VRtSed Gty 8F i Rng Vol
virus.  The i nparainiuenzaainsomumpsijiuse Newcastlp dispase yiups c @nd-SeRdal YHYS.of
formula (1) Most of these viruses are of the orthomyxovirus or paramyxovirus groups, and

' carry a neuraminidase activity on the surface of the virus particles.

Many of the neuraminidase-posseséing organisms are major pathogens of man
and/or animals, and some, such as influenza virus and Newcastle disease virus,
cause diseases of enormous economic importance.

it has long been thought that inhibitors of neuraminidase activity might prevent
infection by neuraminidase-bearing viruses. Most of the known neuraminidase
inhibitors are analogues of neuraminic acid, such as 2-deoxy-2,3-didehydro-N-
acetyineuraminic acid (DANA) and its derivatives. See, e.g., Meindl et al.,
Virclogy 1974 58 457-63. International Application Publication No.
WO091/16320 describes a number of derivatives of DANA active both in vitro
and in vivo against viral neuraminidase and useful in the treatment of influenza.
Further DANA derivatives are disclosed in EP 0539204, WO 95/18800 and WO
95/20583. None of these publications discloses compounds having a
carboxamide group at the 6 position of the dihydropyran ring.

We have now found a novel class of dihydropyran derivatives which are active
against the influenza virus.

. The invention theréfore provides, in a first 'aspect, compounds of formula ()
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2 [err] wherein R err]
represents OR[err], SRerr], NRerr]Rerr], N(OR[err])Rerr] or
N(NR[err]Rerr])Rerr]; X represents OH Nerr], NRerr]Rerr] or

NR[err] CJ err] ‘3&?&6 Y represents Hor NHRerr]; R err] r®crAINeeesy
group SCIerr]@r or COR[err]; HRerr] represents H ({err]al kyl or
C(=NR[err])NR[err]Rerr]; R[err] represepats Hor (Jerr]alkyl; Rerr]
represents H, (Clerr]al kyI, Cerr]cycloal kyl, C[err]al kenyl, '
Cerr]alkynyl, CHR err]CORerr] or (Jerr]al kyl substituted by one or nore
groups selected from NRerr]Rerr], NRerr]CORerr], CJerr]Rerr],
OR[err], Cerr]cycloal kyl and optionally substituted aryl; Each R6

i ndependently represents H, Cerr]alkyl, Cerr]cycloal kyl, Cerr]alkenyl,
Cerr] alkynyl, aryl or (Jerr]alkyl substituted by one or nore groups
selected from NRerr]Rerr], rr], (err]jcycloalkyl, CN, Nerr],
OR[err] and optionally substi& | COHr R5 and R6 together forma
Cferr] hydrocarbon chain whi nmay| optjj onal [y contain &"Yroup NRlerr]

whi ch chain is optionally substli\/n y 1, 2, 3, or 4 groups selected
fromoxo and (Jerr]al kyl groups i ch groups may optionally be substituted
by hydroxy or optionally substitutedXaryl; Rerr] represents d err]al kyl
optionally subs‘]vh ,@;ﬁad by one or nore hal ogen atonms, (err]

[erL] pygl oal Iéyl q(}é%ﬁrgg Hsy “@gﬁw %Wiﬁom err] and R err]
each i ndepen enkt ) cyano or
nitro; Rerr] Xmmeeemt@-l.tﬂue ¥a D or L- amno acid; Rerr]
represents NR e«yr,-éﬁ@gé,ﬁtgﬂﬂﬁﬁ] or R[err] each R err] and each R err]

aryl o ]al kyl R eBRIs ey e{é?ﬁ’af’ﬁtyl prally substituted
RS represents H, C,ealkyl or C(=NRE)NRER10; .
R4 represents H or C,_galkyt;
RS represents H, Cypgatkyl, Cagoycloalkyl, Cogpalkenyl, Caacalkynyl,
CHR1COR or C, qalkyl substituted by one or more groups selected from
NR'RM™, NR13COR™, CO,R™, OR™, C, gcycloalkyl and optionally substituted
aryl; _ : :
Each RS independently represents H, C,_galkyl, C; gcycloatkyl, C, galkenyl, Caxo
alkynyl, aryl or Cq4alkyl substituted by one or more groups selected from
NR'™R'Y, COR®, C;scycioalkyl, CN, Ns, OR'® and optionally substituted aryl;
or R® and R® together form a C, 4 hydrocarbon chain which may optionally
contain a group NR'™ which chain is optionally substituted by 1, 2, 3, or 4 groups
selected from oxo and C,galkyl groups which groups may optionally be
substituted by hydroxy or optionally substituted aryt;
R7 represents C,.galkyl optionally substituted by one or more halogen atoms, Cs.
scycloalkyl or optionally substituted aryl;
R8, R® and R'® each independently represent H, C,galkyl, amino, hydroxy,
cyano or nitro;
R'! represents the side chain of a D- or L- amino acid;
R'2 represents NR1°R1, OR'3 or R13, .
each R and each R independently represents H, C,_salkyl or optionally
substituted arylC4_jalkyl;
R" represents C1.salkyl;

and their pharmaceutically acceptable derivatives.



and their pharmaceutically acceptable derivatives. WD 96/ 36628
PCT/ AU96/ 00289 3 Preferably R err]

represents NR[err]Rlerr] or N(OR{err])Rerr], nore preferably NR[err]Rerr.
Suitably R err] .is selected fromsubstituted or unsubstituted C[err]al kyl,
Cerr] al kenyl webesessy '] cycl oal kyl and R[err] i s substitut ed ROT/AU96/00289
unsubstituted Clerr]alkyl, Hor aryl, Rlerr] and R6 together with the
nitrogen atomto which they are j oi ned fo3ma group [err] wher e
Rlerr] and Rl err] independently represent H, (err]al kyl such as nethyl or
hydr oxynet hyl , preferably H or nethyl. WMre preferably R represents
NR[err]Rerr] and R err] and R err] both represent C err]al kyl groups
optionally substituted by optionally substituted aryl or cycloal kyl, or
NRS5R6 represents a group [err] Preferably Y represents NHR err]. More

Opti onal 1y sub Sreiemaia Fyepieeeesi NRARS GrINGORDRS, seamretonaily MECRE: hy |, ot hy!
or trifluoronethyl, nore preferably nethyl. . One subgroup of conmpounds
accor ding to t e pyegs i Latbdiel $oht SbLttsted or WASIBLRUEN L, jalkyl, C,ealkenyl
or Csscycioalkyl and RS is substituted or unsubstituted C4_galkyl, H or aryl, or RS
and RS together with the nitrogen atom to which they are joined form a group

R

Rb
where R® and RP independently represent H, C,galkyl such as methyl or
hydroxymethyl, preferably H or methyl.

More preferably R represents NR'R® and RS and R® both represent C.galkyl
groups optionally substituted by optionally substituted aryl or cycloalkyl, or
NRSRS represents a group

CH,

N

_ CH, .
Preferably Y represents NHR?. More preferably Y represents NHCOR? wherein
R7 represents Cyzalkyl optionally substituted by one or more fluorine atoms,
such as methyl, ethyl or trifluoromethyl, more preferably methyl.

One subgroup of compounds according to the invention is represented by
formula (1a):

O._ _COM
| (ta)



[err] WD 96/ 36628

PCT/ AU96/ 00289 4 wherein R err]
and Y are as defined for formula (1) above. In conpounds of formula (la),
NR[err] R err] preferably represents am no or guani di no, nore preferably
guani di no.  AwbWkbdas¥ Subgroup of conpounds of the inventi oPGIAUS6/.0028
represented by forrmula (Ib): [err] wherein R and Y are as defined
for formula (1) above. The D or L-amino%acids of which Rerr] represents
the side chain may be natural am no acids, such as glycine, alanin, valine,
| euci ne, i sol euci ne, serine, threonine, phenylalanine, tyrosi ne,
tryptophan, cysteine, proline, nethionine, aspartic aci d, asparagine
glutam c acid, glutam ne, arginine, |lysine or histidine; unnat ural am no

ot ur at eﬁshﬁ?é‘@i&%@"@“”ﬁ“‘gé‘e & fotiicifyop frthd (pile, Wito @“@%ﬁ@?@k@ or
br anched hydr odi@boNRdfaipretesahlyi Fepigsaite amingp G&lﬁﬁ amese peelenab

bonds. As usedglipidihdl. al kynyl means a straight or br anched hydr ocar bon '
chain contai ning one or nore carbon-carbon triple bonds. Aryl neans
aromati ¢ carbocyclic and heterocycl ic groups. Preferred exanples Ofa\z{bﬁl

groups i ncl udedA firthey subgrapp chgempeundsef the inveatioroisyrepresentedibyrfprmul
o]
. O._ _-CoH
R | (1b)
Y
OH

wherein R' and Y are as defined for formula () above.

The D- or L-amino acids of which R1? represents the side chain may be natural
amino acids, such as glycine, alanin, valine, leucine, isoleucine, serine,
threonine, phenylalanine, tyrosine, tryptophan, cysteine, proline, methionine,
aspartic acid, asparagine, giutamic acid, glutamine, arginine, lysine or histidine;
or unnatural amino acids.

As used herein, alkyl includes both straight and branched chain saturated
hydrocarbon groups.

As used herein, alkenyl means a straight or branched hydrocarbon chain
containing one or more carbon-carbon double bonds.

As used herein, alkynyl means a straight or branched hydrocarbon chain-
containing one or more carbon-carbon friple bonds.

Aryl means aromatic carbocyclic and heterocyclic groups. Preferred examples
of aryl groups included phenyl, néphthyl, pyridyl, imidazolyl and thienyl. When
aryl groups are optionally substituted, suitable substituents include C,_jalkyt, C4_
43lkoxy, halo, hydroxy, cyano, nitro, trifluoromethyl, amino, phenyl and benzyl.
Suitably, substituted aryl groups bear 1, 2 or 3 substituents.



aryl groups are optionally substituted, suitable substituents include
Cferr]alkyl, C[err] 4alkoxy, halo, hydroxy, cyano, nitro, trifluoromethyl,
am no, phenyl and benzyl. Suitably, substituted aryl groups bear 1, 2 or 3
substi tuents. : WO 96/ 06628

PCT/ AU96/ 00289W0 96136628 5 RCIVAP96/00289
phar maceutical |y acceptabl e derivative" is neant any pharmaceutically
acceptable salt, ester, or salt of such eSter, of a conpound of formula (1)
or any other conpound which, upon admi nistration to the recipient, is
capable of providing (directly or indirectly) a conpound of formula (1) or
an antivirally active netabolite or residue thereof. It will be

appreci ated by those skilled in the art that the conpounds of fornula (1)

may be nodifi ecﬁ ?Jh% ﬁé‘e é'&éﬁv@ﬁ@pfsaﬂbﬁntd%'ﬁy Eée&tﬂﬁﬂfo‘c
t f th i
ST g v ot ke
car boxyl funct icther obmundlwﬂlwnwpm&adm:mstraﬁm o theorgeipienthis capablelofls

of interest in @%c& @uﬁﬁ yl)
or aryl (e.qg. B#H enza; leé"lfll r‘é g@%t%wyforﬂlﬁgé)(lggﬁ/%n Rﬂ" ﬁp%%\zéd)s
of fornula (1).meta ‘ltﬁqulfeﬂ U%tﬂ]ﬂf%‘?,ﬂ ated by those skilled in the art that
t he pharnmaceutically acceptable derivatives of the conpounds of formula

Ccteptable sal L AL fpfteciall B o30SRl e arffhat thel it or fltmula )
f r om phar maceutay beymedifiedte previde, 9hgmq9uaﬁﬂlyoa@&ntablﬁéea@tma therpof at
Exanpl es of suigrpbe ties faisctionsl B ifl rthe Ndompounds Yol rfolmaal (1). Of paticilar

nitric, perchlo f

sal i cyI I C, succHﬁ st %JHEH@ ?’Sﬁﬂﬁgﬁf'@’%ﬁ%ﬁf@?ﬁiﬁe %J‘"%@E*l '8°t'°“

met hanesul phoni hydrexyl funstions ae sl aminogroupsi. cThus-gempesinds of interestinclde aliof

benzenesul phoni Gualt igdSmeffiyll céth %rdﬁropwéfg a@ﬁawl) r aNI'(b%hfbﬂenyﬂ benzoyl)

thletmsel ve;s lohar rgceutl al | ggﬁq %@\9 H‘%‘ 8% Frf? )of the pr epa{ atlon Sf
salts usefu e invention an

their pharmaceutically acceptable acid addition sal ts. Salts derived

from appropri atg wiSes dpprediatedabyahoseTekifbd (i the &QdhEMthe PHernmbosuticaly

s, Sf‘%?esb@%ﬁ%ﬁ%@%ﬁﬁ?ﬁ&@ﬁ%ﬁ%%&? r%%@éﬁ%%aﬁs

repr esent ed more than one posmon

Pharmaceutically acceptable salts of the compounds of formuia (1) include those
derived from pharmaceutically acceptable inorganic and organic acids and
bases. Examples of suitable acids include hydrochioric, hydrobromic, sulphuric,
nitric, perchloric, fumaric, maleic, phosphoric, glycollic, lactic, salicylic, succinic,
toluene- p-sulphonic, fartaric, acetic, citric, methanesulphonic, formic, benzoic,
malonic, naphthalene-2-sulphonic and benzenesulphonic acids. Other acids
such as oxatic, while not in themselves pharmaceutically acceptable may be
useful in the preparation of salts useful as intermediates in obtaining
compounds of the invention and their pharmaceutically acceptable acid addition
salts.

Salts derived from appropriate bases include alkali metal {e.g. sodium), alkaline
earth metal (e.g. magnesium), ammonium and NR4%" (where R is Cq_4alkyl)
salts.

As preferred subgroup of compounds according to the invention is represented
by formula (ic):



by formula (lc): WD 96/ 36628
PCT/ AU96/ 00289 6 [err]
wherein Rlerr] is NHerr] or NHC(=NH)NH err]; Rerr] is (err]alkyl
optionally substituted by one or nore fluorine atonms; Rlerr] is (err]alkyl
optionally sulggbéssemd by phenyl, naphthyl or biphenyl, pref @CRIANUP6RH28H |
substituted by phenyl, naphthyl or biphenyl; or a pharmaceutically
acceptabl e salts thereof. Preferred corrpeunds i nclude (4S,
5R, 6R) - 5- acet yl am no- 6- di net hyl car banoyl - 4- guani di no- 5, 6- di hydro 4H
pyran- 2-carboxylic acid; (4S,
- 5R, 6R) - 5- acet yl am no- 6- ( net hyl propyl car banoyl ) - 4- guani di no- 5, 6-
di hydr o- 4H pyr an- 2- car boxyl i ¢ aci d;
(4S, 5R, 6R) - 5- acet yl am no- 4- am no- 6- ( 2, 5~d| met hyl pyrrolidi ne-1-carbonyl)-5,6
- di hydr o- 4H pyran- 2-car boxyl i c am®ed;
(4S, 5R, 6R) - 5- acet yl am no- 4- am noQ- NPT
2- carboxylic acid;
(4S, 5R, 6R) - 5- acetyl am no- 6-di pr. 0|q¥l ca _
pyr an- 2- car boxyl i ¢ aci d; N g ,
(4S, 5R, 6R) - 5- acet yl ani no- 6- di but yl ¢ar banoyIR 4- guani di no- 5, 6- di hydr o- 4H
pyr an- 2- car boxyl j c aci d; (4S,
5R, 6R) - 5- acet y| WFRM 4- ani no- 6- (phenyl-et hyl propyl car banoyl ) -5, 6-

R®is NH, or NHC(=NH)NH;;

RYis Cy.zalkyl optionally substituted by one or more fluorine atoms;

R® is Casalky! optionally substituted by phenyl, naphthyl or biphenyl, preferably
ethyl substituted by phenyl, naphthyl or biphenyl;

or a pharmaceutically acceptable salts thereof.

Io i 0C’Fﬁ')yl 5(1 )6 di hydr o- 4H- pyr an-

- 4- guani di no- 5, 6- di hydr o- 4H

Preferred compounds include :-

(4S, 5R,6R)-5-acetylamino-6-dimethylcarbamoyl-4-guanidino-5,6-dihydro-4H-
pyran-2-carboxylic acid;

(48, 5R 6R)-5-aoetylam|no-S-(methylpropylcarbamoyl) -4-guanidino-5,6-
dihydro-4H-pyran-2-carboxylic acid;

(48, 5R 6R)-5-acetylamino-4-amino-6-(2, 5—d|methy|pyrrohd|ne-1 ~carbonyl)-5,6-
dihydro-4H-pyran-2-carboxylic acid;

(4S, 5R,6R)-5-acetylamino-4-amino-8-dipropylcarbamoyl-5,6-dihydro-4H-pyran-
~ 2-carboxylic acid;

(48, 5R,6R)-5-acetylamino-6-dipropylcarbamoyl-4-guanidino-5,6-dihydro-4H-
pyran-2-carboxylic acid;

(4S, 5R 6R)-5—acetylarmno-6-dnbuty|carbamoyl-4-guamdmo—5 6-dihydro-4H-
pyran-z-carboxync acid,

(48, 5R,BR)-5-acetylamino-4-amino-6-(phenylethylpropylcarbamoyl)-5,6-
dihydro-4H-pyran-2-carboxylic acid,

~



di hydr o- 4H pyr an- 2- car boxyl i ¢ aci d; WD 96/ 36628

PCT/ AU96/ 00289 7 (4S,
5R, 6R) - 5- acet yl am no- 6- ( phenyl et hyl propyl car banoyl ) - 4- guani di no- 5, 6-
di hydr o- 4H pyran- 2- car boxylic acid; (4S, '

SR, 6R) - 5- acet yyadskgaet- am no- 6- (butyl propyl car banoyl ) - 5, 6- di IRCivAES40p289
pyran- 2- carboxyllc aci d;

(4S, 5R, 6R) - 5- acet yl am no- 4- am no- 6- di et hylfcar banoyl - 5, 6- di hydr o- 4H pyr an-
2- car boxylic acid; (4S, )

5R, 6R) - 5- acet yl am no- 4- am no- 6- (et hyl propyl car banoyl ) - 5, 6- di hydr o- 4H

pyran- 2- car boxylic acid;

(4S, 5R, 6R) - 4- Am no- 6- (di propyl carbanmoyl )-5-(2,2,2-trifluoroacetyl anm no)-5, 6

- di hydr o- 4H pyr an- 2- car boxyl i ¢ aci d;

(4S, 5R, 6R) - 5- Acet yl am no- 4- am no- 6- [ ( 2- napht hal en 2 yI et hyl)

(49, SR, 670 - A i e B S Py —eUhyT T Sar banoyi - 5, 6
ac - 0~ | pheny yl - et hyl ) car banoy -

di hydr o- 4t pyra?"é)d@%%aéé?ﬁ?%" &

(4S, 5R, 6R) - 5- Acet yl am no- [(2 cycl ohexyl et hyl) proopyl car banoyl | - 4- guani di no

- 5,6-di hydr 0(4$+5H.6 ioL4-amiro-8-(butylprop: carbamoyl?oS ,6-dihydro-4H-

(4S, 5R, 6R) - - phenyl et hyl propyl car banoyl ] - 4- guani di no-
5, 6-di hydro 4H— %&W’Q Méé? 'c acid;
(4S, 5R, 6R) - 4- Ami no- 6- (phenet hyl propyl car banoyl ) - 5- pr opi onyl am no- 5, 6-

di hydr o- 4H pyr an4$-SR6R)-5vadetylarmind-4-amirf6-dritRyicardanioy wbwhmhbﬁ-
derivatives the(r%ém'! hgg%‘griyences her ei nafterriyto a conpound of the

i nvention inclu unds

{48, 5R 6R)-5-aoetylammo-4-ammo€—(ethylpropylcarbamoyl)-5 6-d|hydro-4H-
pyran-2-carboxylic acid;

(48,5R,6R)-4-Amino-6-{dipropylcarbamoyl)-5-(2,2,2-trifluoroacetylamino)-5,6-
dihydro-4H-pyran-2-carboxylic acid;

(48,SR,6R)-5-Acety|amino-4-amino-6-[(2-naphthaien—2-yl-ethyl)
propylcarbamoyl]-5,6-dihydro-4H-pyran-2-carboxylic acid;

(4S,5R 6R)-5-acetylamino-4-amino-6-[(2-biphenyl-4-yl-ethyl)carbamoyl}-5,6-
dihydro-4H-pyran-2-carboxylic acid;

(4S,5R,6R)-5-Acetylamino-6-{{2-cyclohexylethyl)propylcarbamoyi}-4-guanidino-
5,6-dihydro-4H-pyran-2-carboxylic acid;

(48,5R,6R)-5-Acetylamino-6-[(4-biphenylethylpropylcarbamoyl}-4-guanidino-
5,6-dihydro4H-pyran-2-carboxylic acid;

{4S,5R,6R)-4-Amino-6-{phenethylpropylcarbamoyl)-5-propionylamino-5,6-
dihydro-4H-pyran-2-carboxylic acid;

and pharmaceutically acceptable derivatives thereof.

References hereinafter to a compound of the invention includes the compounds
of formula (1) and pharmaceutically acceptable derivatives thereof.



of formula (I) and pharnmaceutically acceptabl e derivatives thereof. WO
96/ 36628 PCT/ AU96/ 00289
The conpounds of forrmula (I) possess antiviral activity. In particular

t hese conpounds are inhibitors of viral neuram nidase of orthonyxoviruses
and paranyxovi kisegses@ Particul ar influenza neuram ni dase, fOPCEHAUINIOBIt he
viral neuram ni dase of influenza A and B. Conpounds of the exanples have
been tested for their ability to inhibit t&he nmultiplication of influenza
virus in a plaque reduction assay essentially as described in WX1/16320.°
Typically, I(err] values for influenza A and B were less than 50[err]g/m.
There is thus provided in a further aspect of the invention a conpound of
formula (1) or a pharmaceutically acceptable derivative thereof for use as
an active therapeutic agent in particular as an antiviral agent for exanple
in the treatnment of influenza virus infections. |In a further or

al ternative aspdde compeurids of formutad(ih possessdantiviral iactivitye a impeartiadaratheseal

i nfection, for exfglias arbinhiBRBAR of  Virth héliraihiridibel Bf DrRUHKovinises. 4nad

man conpri sing adn ni stratlon an effective anount . of corpound,. of
formula (1) or XYREYPNIUR ?'%@Eé'ﬁ neyramitydase, for, plenthecyral
There is al so pmui'amimdaaeafirﬂuemzaAandeBternatlve aspect use of a conpound
of the invention for the manuf acture of a medi canent for the treatnment of a

vi ral |nfect| be a i ated Kill int

t hat reference ‘\#*‘Pe%?ﬁ?ﬂﬁg Bﬂ’% %SFB %ﬁﬁ aﬁﬁ‘é FLEQSF‘Fhe
treat nent of esmldtlplmla&m ofi mﬂuenzaommnna/rntaqua;reductﬁdneasayrpessedhaﬂyf a‘she
i nvention may al n CAll e

for the det e>c/t| n?ﬁozﬁdéot} J&?é%%s?%tﬁ"@g&ﬁﬂﬁ%eiﬁf mmf?ﬁc?fhk It may

advant ageous to ound of the invention to a detachabl e Iabel.

There is thus provided in a further aspect of the invention a compound of
formula (1) or a pharmaceutically acceptable derivative thereof for use as an
active therapeutic agent in particuiar as an antiviral agent for example in the
treatment of influenza virus infections.

In a further or alternative aspect there is provided a method for the treatment of
a viral infection, for example an influenza virus infection in a mammal including
man comprising administration of an effective amount of a compound of formuia
(1) or a pharmaceutically acceptable salt or derivative thereof.

There is also provided in a further or alternative aspect use of a compound of
the invention for the manufacture of a medicament for the treatment of a viral
infection.

It will be appreciated by those skilled in the art that reference herein to
treatment extends to prophylaxis as well as the treatment of established
infections or symptoms. '

The compounds of the invention may also be used in disagnostic methods, in
particular methods for the detection of influenza virus. For use in such methods
it may be advantageous to-link a compound of the invention to a detachable
label.
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PCT/ AU96/ 00289 : 9 In a further or
alternative aspect, the present invention provides a conmpound of fornula
(1) for use in nedicine. As used herein the term"nedicine includes both
treatment and iodgRess S- The anount of a conpound of the i NBPCRAVSN0289
required for use in treatnment will vary not only with the particul ar
conpound sel ected but also with the route®f administration, the nature of
the condition being treated and the age and condition of the patient and
will ultimtely be at the discretion of the attendant physician or
veterinarian. In general however a suitable dose wll be in the range of
fromabout 0.1 to 750ngy/ kg of bodywei ght per day, preferably in the range
of 0.5 to 60 ng{kglday, nost preferably.in the ran of 1 .to 20nmo/ kgl day.
Treatnent is pr@*%f’ﬂ‘ﬁ%’e@]%Bﬁﬁ@%@%aw%rt@emmt'ﬂﬁ?ﬂmwd?ﬂﬁﬂfﬁ"gﬁ%
cont i-nued unt i | fomnulas(l) forrusel innpedicinec sAstused herein theptermt ‘medicinelcincludes
However the cogppyfsitmantart &foiddigct i ve when given post-infection, for
exanple after the appearance o? establ i shed synpt ons. Sui tably treatnent
Is given 1-4 times daily and continued for 3-7, e.g. 5 days post infection
dependi ng upon The gawunt of laacompoynduofithesiventionTresuitedifor dsel irs treatmerit ewill
presented in a %Q%fiedmf’%tﬂrthé aﬂidjé}e&n%iﬁ%.sew&ba'bﬁ?im 1P poedgrat €

i nt l's, f two, th f . ) b- day.

The conpound | sSEBRRIRIER: (139 etiie of She sonfiion; being JEeied i Mo 208, anpc
cont ai ni ng 10 t ooriditidmof theopatiamt and|will 24timatelyCii at) thendiscretion \of e attbyddia t o
200 " i . it : el .
(hat? for use r EHaen & Veuflartdhl PGHAER hohEer o Hitahle fode® Wi B8N the
as the raw chenf@nge ok irom shout Oy:19 359@9}59£&ﬂdm@?’&@?f way; praferablyip thes o
pharmaceuti cal fangedf.5 en60 mg/ikyfday) neust praferablisinfte rartje dfriotei 20pm0/ikg/day.

pharmaceutical fornulation conprising a conpound of formula (1) or a
phar maceut i cal Ié acceptabl e salt or derivative thereof together with one

or nore phar nacdiRataent Js prefepbly commenced, Beforp st @)y the time of infection and

continued until virus is no longer present in the respiratory tract. However the
compounds are also effective when given post-infection, for example after the
appearance of established symptoms. '

Suitably treatment is given 1-4 times daily and continued for 3-7, e.g. 5 days
post infection depending upon the patticular compound used. :

The desired dose may be presented in a single dose or as divided doses
administered at appropriate intervals, for example as two, three, four or more
sub-doses per day.

The compound is conveniently administered in unit dosage form for example
containing 10 to 1500mg, conveniently 20 to 1000mg, most conveniently 50 to
700mg of active ingredient per unit dosage form.

While it is possible that, for use in the}apy, a compound of the invention may be
administered as the raw chemical it is preferable to present the active ingredient
as a pharmaceutical formulation.

The invention thus further provides a pharmaceuiical formutation comprising a
compound of formula (I) or a pharmaceutically acceptable salt or derivative
thereof together with one or more pharmaceutically acceptable carriers therefor
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optionally, other therapeutic and/or prophylactic ingredients. The
carrier(s) nust. be "acceptable’ in the sense of being conpatible with the
ot her ingredi ewiosgnbrst he fornmul ati on and not del eterious to RATEAUIGRE28? ent
t her eof . Phar maceutical fornul ations include those suitable for oral,
rectal, nasal, topical (including buccal1@nd sub-Ilingual), vaginal or
parenteral. (including intranmuscular, sub-cutaneous and intravenous)
admnistration or in a form suitable for admnistration to the respiratory
tract (including the nasal passages) for exanple by inhalation or
insufflation. The fornulations may, where appropri ate, be conveniently

presented in discrete dosage unlts and may be ed b y_of the
et hods wel | knBnf oRfiongly, e rdheraps! Vorgrp Egrqq\'(m%dlh? cAMiEE) of
bringi ng i nto asmmtbetactepiabie’ incthe\sense opbeing coirpatiblecwithrithecsther ingredients

br odutt i i ot nef BedoRRdaRd! anPhotWicedds kIRl mapieRtRERAE 1) P00

suitable for oral administration may conveniently: be presented as discrete
units such as cPharhacauticaifomulativnstintiude mmtshitamwfbmral rgctah nasal topical

pr edet ér ni ned a@g&g&l { bliScafClanye & ﬁ'dg] V\% m‘ﬁﬁ%

a sol.ution, spensi-on or as an enu The acﬁlve i'ngre |ent
be present ed as'mareﬁﬂmm angs infraveneys); administition Pl i fa)rfombral

?dlml ni st rfit Ib on saifalsle féraadministration mhehspimmymtsammngméonastl PASSALDS 'i)
illers, lubric e a

coated accordi ?%}It%%‘a@éﬁ% ﬂ{h%H“EE g Mgkh%tﬁﬁ g?ﬂéc}"éﬁmfa“ ﬁ?axﬁéﬁ Whe
prepar ati ons naPREORriate, the-conyenjantly wemlommscrqamgsedm@. ard may be
SUSpeSSI ons, dsolméparédby Loﬁmahodswmowmmhéémofpha bwlnﬂemaaé ed
as a dr roduc i

bef ore ﬁsg Sucim{"%quwgiag ar aﬂ%&g% gg@c’%n' n %‘één ﬁdé@ht

such as suspendlcﬁg'lﬁiﬁ@ﬁfgeWé?MﬂEﬁﬁ?l“ﬁ&afi%% ﬁlﬂbdfmﬁﬁm §|33R|Wn ch

may include edi hepridus)intothedesized forntilation. The conpounds according to
the invention may al so be fornmul ated for parenteral admnistration (e.g.

by injection, for exanple bolus injectjon qr contjnuous infusion) and may
be presented i nFimagydicat frmuiations,sutakle for,pel admmlﬁﬁeﬂ@ymaarg@nvegwaﬂv
Vﬁl une inf utSI On per presentdd es cdiscreteonnits sacls as chpanesadMetsoneaabrew each
St SPORSH ! T B SO Sty S e BT 8 Do o
granules; as a solution, a suspension or as an emulsion. The active mgr |ent
may also be presented as a bolus, electuary or paste. Tablets and capsules for
oral administration may contain conventional excipients such as binding agents,
fillers, lubricants, disintegrants, or wetting agents. The tablets may be coated
according to methods well known in the art. Oral fiquid preparations may be in
the form of, for example, aqueous or oily suspensions, solutions, emulisions,
syrups or elixirs, or may be presented as a dry product for constitution with
water or other suitable vehicle before use. Such liquid preparations may
contain conventional additives such as suspending agents, emulsifying agents,
non-aqueous vehicles (which may include edible oils), or preservatives.

The compounds according to the invention may also be formulated for
parenteral administration {e.g. by injection, for example bolus injection or
continuous infusion) and may be presented in unit dose form in ampoules, pre-
filled syringes, small volume infusion or in multi-dose containers with an added
preservative. The compositions may take such forms as suspensions, solutions,
or emulsions in oily or aqueous vehicles, and may contain formulatory agents
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suspendi ng, stabilising and/or dispersing agents. Alternatively, the
active ingredient may be in powder form obtained by aseptic isolation of
sterile -soli dyyyogiéedgyophilisation fromsolution, for consti PCTATN6MREN a
suitable vehicle, e.g. sterile, pyrogen-free water, before use. For
topical adm nistration to the epiderm s th¢ conpounds according to the

i nvention.may be fornulated as ointnents, creans or lotions, or as a
transdermal patch. G ntnents and creans may, for exanple, be formulated
with an aqueous or oily base with the addition of suitable thickening
and/or gelling agents. Lotions nmay be formulated with an aqueous or oily
base and will in general also contain one or nore emnul S|fy|Ng agents,

stabi | isi ng ageRuel asisuspending stabilising andios disparging aganis.” (Merpatively, the
agent-s t or t col ogclivegingasdiént. may be impbwdercorm sobtainedcy aseptioisalation of sterile t
adm ni stration S n
"a T avour d OIS B7 pE #’y"%ﬁ‘é” g‘ §5f§'“ S tor SR AbA IR slitablBY e
conprtsing the 8& mﬂﬂ efrbefere YSehase such as gelatin and
glycerin or sucrose and acaci a; and nmout hwashes conprising the active

st abl ot or " EPLICARAE AMPROEA" &) . pridbliEs BE Hmidinds A Brdinb Wit
preferably presmﬂoﬁs"@m be dormulatedh RS taintments, smams|ar detionserer i@sclaude
cocoa butter an¢afsdstinalphchi Quﬁmaanammma , foR example é}::étrhtshuridwtedw:th

conmpound it 1 A SEREROH % W He it 8 eoldt Bt FW“@&E@% ing, &Pelok gelling
shapi ng i n noul agents. Fbetionsamay he fsmulatedavmbrarvaguaws ari oily ibase andowillviny
be presented asg&ﬂéﬁréﬁé coﬂtéiﬁpeﬂé of° TRGHET eilfidiffing® 2BbAE; §t9l§ﬂ§in§ra &*it@}’s

cont ai ni ng in additi 06%%88'?‘@ susap(é}l]Igl\r/‘glalggﬂ{F g“é(nt SUCh arqu:cg aaﬁgrgﬂﬁ (r;(r)lwn :

inthe art to b ,
will be administered to the respiratory tract. For adm nistration to the

respiratory trag¢onhiRfioHs 'sﬂﬂaﬁlé%ﬁﬂﬁ@l a&ﬁﬂi’n@!réﬁdrﬂid o) moh@?ud&ﬁ]&ea&éhg&se
i nhibitors nmay be adm ni sé reXf?XlO{‘l g% ods ﬂ
comprising active mg ie & Havolre ase, Usua y sucrose and acacia or
tragacanth; pastﬂles.compnsmg the active ingredient in an inert base such as
gelatin and glycerin or sucrose and acacia; and mouthwashes comprising the
active ingredient in a suitable liquid carrier.

Pharmaceutical formulations suitable for rectal administration wherein the
carrier is a solid are most preferably presented as unit dose suppositories.
Suitable carriers include cocoa butter and other materials commonly used in the
art, and the suppositories may be conveniently formed by admixture of the
active compound with the softened or melted carrier(s) followed by chilling and
shaping in moulds. '

Formulations suitable for vaginal administration may be presented as pessaries,
tampons, creams, gels, pastes, foams or sprays containing in addition to the
active ingredient such carriers as are known in the art to be appropriate.

Preferably the compounds of the invention will be administered to the
respiratory tract.

For administration to the respiratory tract (including intranasal administration)
the neuraminidase inhibitors may be administered by any of the methods and



WD 96/ 36628

PCT/ AU96/ 00289 12 formul ati ons
enployed in the art for admnistration to the respiratory tract, including
i nhal ation via the nose and/or nouth using a nebuliser or an inhaler. Thus

i n-general the wespssgads may be administered in the formof apenihwupdmogssor a
suspension or as a dry powder. Solutions and suspensions will generally be
aqueous for exanple prepared fromwater at®ne (for exanple sterile or
pyrogen-fr-ee water) or water and a physiol ogically acceptabl e co-sol vent
(for exanpl e ethanol, propylene glycol, polyethlene glycols such as PEG
400). Such solutions or suspensions nmay additionally contain other

exci pients for exanple preservatives (such as benzal konium™ chloride),

sol ubi l'i sing agents urfact nts suc ol ysor hates ( Tween 80, . S an
50, "benzal kon, ciARERIEIRDE i he e 300 Saminighralion ki e, spereny 48
(for exanple s oixlicludrmhhalatiu) viaatbe 0ope andloe nionthcasing amebulissr @ anyinhaler.
enhancers. Suspensions may additionally contain suspending agents (for

exanpl e mcr ocr stalline cellul os ar box cel | u] ose sodiu
Soi L1 ons. or s TR GAR6ral e SompeuRsa RE Bb Bgmibsteradl 5 form et & Sobjon or
conventi onal nearsaspénslommma:ﬂdwm#da dropper, pipette or spray. The

formul ati ons may be provided in single or nultidose form In the latter
case a nmeans of dose netering is desj rag% provided. In the case of a

dropper or pi peBPbilions andsysnansiongivl ganerplly he agueeusor sxmmpleRrepansy from
appropriate, predtErealionee (for dxamplefstefiie aolpyrogén-ﬁtee Swates)n o owater nardea

ot om 51 ng spr 2yl ’Z’”‘ﬁ’%aﬁ?ﬁ.@%‘%‘??f%ﬁ&? @X@Wesp.ra{%?% RS LY.

achi eved by rrea ene gheeals suctr 83 REGAQYMn i n which the conpound is
provided in a pressurl sed pack with a sw tabl e propellant such as a

chl or of | uor ocar ' r

trichl orofl uor OE\’Bﬁane"@oopE " ﬁl grgoh%ﬁp a@%%@g@h%&ﬂ%ﬁ%@ﬁer flﬁ%tsofror.

ot her suitable QE@'"P*PheP'?ﬁ?PB'%Yesrra {suchny eni dherzplkanivl ¢ shioHAe). o %R!‘ﬂ‘?'&%@&nt

such as | ecit hi agefits/suriastantsf slichg asiy pbiysorbateso! {exs! DiwesrpvB0] oSpah ®0,

gECtT/e'rA\lng 678'052 9 benzall$hiGf/ 2ffdfifle), buffering agents, isotonicity-adjusting agents (for
example sodium chloride), absorption enhancers and viscosity enhancers.
Suspensions may additionally contain suspending agents (for example
microcrystaliine cellulose, carboxymethyl celiuiose sodium).

Solutions or suspensions are applied directly to the nasal cavity by conventional
means, for example with a dropper, pipette or spray. The formulations may be
provided in single or multidose form. In the latter case a means of dose
metering is desirably provided. In the case of a dropper or pipette this may be
achieved by the patient administering an appropriate, predetermined volume of

' the solution or suspension. In the case of a spray this may be achieved for
example by means of a metering atomising spray pump.

Administration to the respiratory tract may also be achieved by means of an
aerosol formulation in which the compound is provided in a pressurised pack
with a suitable propellant such as a chiorofiuorocarbon (CFC) for exampie
dichlorodifluoromethane, trichlorofiuoromethane or dichiorotetrafturoroethane,
carbon dioxide or other suitable gas. The aerosol may conveniently also
contain a surfactant such as lecithin. The dose of drug may be controlled by
provision of a metered valve.



13 Alternatively the conpounds may be provided in the formof a dry
powder, for exanple a powder m x of the conpound in a suitable powder base
such as | actose, starch, starch derivatives such as hydroxypropyl net hyl
cellul ose and pol yvinyl pyrrolidine (PVP). Conveniently the powder carrier
will form a geoistisdsee nasal cavity. The powder conpositi on PEIAURG00289
presented in unit dose formfor exanple in capsules or cartridges of e.g.
gelatin or blister packs fromwhich the Pbwder may be adm nistered by
means of an inhaler. In formul ations intended for adm nistration to the
respiratory tract, including intranasal fornulations, the conpound wll
generally have a small particle size for exanple of the order of 5 mcrons
or less. Such a particle size may be obtained by neans known in the art,

for exanple by L cropi sat.i on n_desire ns. adapt ed ive
Sustal ned T el oALSTRNGRE the Bompouti naybe proyided i e sy B 8 G sriwde?,
conmpounds of t-hexsmplera powdenmix iof dhée sompeund rin ;& suitable ipowder thaset slh as
therapeutic agepkse! Stardh AtRicA dﬁrﬁ&f‘v@d”'&ucﬂ &§ Mﬁpﬂﬂ?ﬁﬁ Sthyl BelRilése aHH ar”

t he corrpounds of t‘b@ |nv|e ti WSB Ié%h ?v\\aléa%r tIVI ‘
agents. The olfid &"'T"ﬁ“ YJ ;@E'Teraw' ?ffﬂﬂaﬁ ighe
conpri sing -a cmabm:ﬁm't)of Therpmd&r conposition mmpmnm inyunit doge fasivefosal t
or derivative  &xahaefin capaiSEor &érﬁ’&lq%@‘&% inPdBlist o WRICAGRE! |
in particular a tIVIéa P‘%ﬂéi@ he co 'nﬁl ns re erred to above may
conveni ently beP %‘V@%“ epg red by meang Tphar maceut i cal

formul ation and thus such formulations conprising a conbination as defined

above toget her ﬁi ?&n@lﬁi&ﬁ%r@féﬁﬂéﬂ%} 'dﬂnﬂﬁ%cﬁplt@ ! a%:'ééﬁl to &, ‘?ﬁctudln

f
OO e e L G laediomlasoh 48 SSBohab A Gl beve 3 ARGl i

particul ar anti fdrasxamplelof dnal orddri ofvd maicrongcort lessu@udrsat;barﬁele size anayobe
treat respirato 845s ng&i Ective
agai nst infl uenEzJ% \i/rfgrde@ﬁl sulgl';&gnsﬁa&ﬁrag%b W%Shﬁangnt adi ne and ribavirin,

may be included in such conbinations. WO 96/ 36628
PCT/ AUO6/ 00289 When desired, formulations adapted to give susﬂained release of the active
ingredient may be employed.

The compounds of the invention may also be used in combination with other
therapeutic agents, for exampie other anti-infective agents. In particular the
compounds of the invention may be employed with other antiviral agents. The
invention thus provides in a further aspect a combination comprising a
compound of formula (I) or a pharmaceutically acceptable sait or derivative
thereof together with another therapeutically active agent, in particular an
antiviral agent. ' '

The combinations referred to above may conveniently be presented for use in
the form of a pharmaceutical formulation and thus such formulations comprising
a combination as defined above together with a pharmaceutically acceptable
carrier therefor comprise a further aspect of the invention.

Suitable therapeutic agents for use in such combinations include other anti-
infective agents, in particular anti-bacterial and anti-viral agents such as those
used to treat respiratory infections. For example, other compounds effective
against influenza viruses, such as amantadine, rimantadine and ribavirin, may
be included in such combinations.



The i ndividual conponents of such conbinations may be adm ni stered either
sequentially or sinultaneously in separate or conbi ned pharnmceuti cal
formul ati ons. When the conpounds of the invention are used with a second
t herapeuti c-agent active against the sane virus the dose of each conpound
may either be tigogssese as or differ fromthat enployed when ReDAUS®ESUNd
I's used al one. Appropriate.doses wll be readily appreciated by those
skilled in the art. The conmpounds of forgula (1) and their

pharmaceut.i cally acceptable salts and derivatives nmay be prepared by the’
met hods described belowin which R Rerr], Rerr], Rerr] Rerr], Rerr]
and R are as defined for fornmula (I) unless othermﬁse speci fi ed. The

nmet hods outlined bel ow forma further aspect of the invention. In one

such process (A)..compou of forrrul ein Rerr] is hydrox

prepared from cmgﬁﬂ’ﬁ ‘%I éu%eqq@ebmanons may e gdministe Tﬁ\&ye‘ "
protected derivaequentidllyr @of smil;ltanawhly | ine separatager otombined| phamuceutical

si dechain, foll qugrflatidnsiecessary, by deprotection. - Conveniently the

oxi dative cleavage 1s cafried out in two steps. Suitably the first step
is effected using a periodate, such as, for exanple, sodium periodate,
conveniently in Wheuithab:bmpanidsmﬂhe uwaMumammsadMMsmnhherapeutreagentf or

gi?cr}glt ?veaglugg\lja e |rn%Pﬁ‘§t %F%rl tes e\?‘or exaéfoéa dﬁw &e@h swh@ably

in the presen as ‘B'u awsp AIgng.t n

met al phosphat e Apﬁropnataamwwnlmmdllwapmbmtdaﬁbﬂhohesﬁﬂe@%em organic
sol vent, such as an aqueous m xture of an al cohol and a hydrocar bon, for

exanpl e, an aquegus m xture of t-butanol and %cl ohexene.
96/ 36628 The compounds of formula (I} and their phamaceutically apeeptable @p@gg@g

15 derivatives may be prepared by the methods described below in which R, R1,
R2, R3 R4 RS and R are as defined for formula (l) unless otherwise specified.
The methods outlined below form a further aspect of the invention.

In one such process (A) compounds of formula (I) wherein R! is hydroxy may
be prepared from compounds of formuia (lf)

i

or a suitably protected derivative t_hefeof, by oxidative cleavage of the glycerol
sidechain, followed, if necessary, by deprotection.

Conveniently the oxidative cleavage is carried out in two steps. Suitably the first
step is effected using a periodate, such as, for example, sodium periodate,
conveniently in a suitable solvent, such as an aqueous organic solvent, for
example, aqueous methanol. Suitable reagents for the second step of the
oxidative cleavage include chiorites, for example sodium chlorite, suitably in the
presence of a buffering agent, such as an alkali or alkline earth metal phosphate
for example, potassium phosphate , in an aqueous arganic solvent, such as an
aqueous mixture of an alcohol and a hydrocarbon, for example, an aqueous
mixture of t-butanol and cyclohexene.



Compounds of fornula (1) wherein Rerr] is ORerr] and R err] is other than
H nay be prepared fromthe correspondi ng compounds wherein Rlerr] is H by
conventional al kylation procedures. Conmpounds of fornmula (1) wherein
Rlerr] is other than ORlerr] may be prepared from the correspondi ng
conpounds of fWwpoEbsad!) wherein R err] represents hydroxy byPCHARRGOIEH
wth a suitably substituted am ne. Suitably the hydroxy group is activated
prior to reaction with the anmine. Suitabl#nethods of activation.will be
readily apparent to those skilled in the art and include, for exanple,
conversion to a pentafluorophenoxy group. The am nation is conveniently
effected in a suitable organic solvent such as an ether, for exanple,

t et r ahydr of ur an. Q her conpounds of formula (1) nay be prepared by

i nt erconversion,of different oppouynds, qfq fO la {(Ls. Fqr aml e
conpounds wher eCRMRUDMS °§i°’m'-@9 ?ﬁtﬁﬁewﬁgn'ﬁ-@gf@kwiﬁﬁ'ﬂ%ﬁw may be
deri vati sati on prepaned from thezamespgndingcompounds wherein R disril byncbnventivnatr |
are H. Accor digigidtinproctidufdsiat i ve process (B), conpounds of formula (1)
wherein X is NH2may be prepared fromthe correspondi ng conpounds of
formila (I111): [err] or protected derivatives thereof, by
reduction of th€ompatiadsobigmuia(l) whenbin R! is othier ¢hamOR® rzy deprepared from

The reduction E&r@%’oﬁ ' : q(tsrek i on
of azides to amee . |Pg’§lwﬁtﬂ ﬁww‘ﬁg ri edhi n g&@?ﬁg@gﬁb
her ei naf t er andfeﬁ‘g'P"e?(@hﬁ é,""%? Vlﬂ'& &mine., , Suftably the; pydroxy, group is
publication nacthated pasrtb reactionawith thedmines Suitablermethods of activation will be

O 1 Sgq TERUI batttt Wtiosb BRABY P BAS inclyde, fol' kbl BAversion
to a pentafluorophenoxy group. The amination is conveniently effected in a
suitable organic solvent such as an ether, for example, tetrahydrofuran.

Other compounds of formula (1) may be prepared by interconversion of different
compounds of formula (I). For example, compounds wherein R3 and R* are
other than H may be prepared by derivatisation of the corresponding compound
wherein R3S and/or R4 are H.

According to an alternative process (B), compounds of formula (I) wherein X is
NH. may be prepared from the corresponding compounds of formuta (111):

am

or protected derivatives thereof, by reduction of the azide group, followed, if
necessary, by deprotection.

. The reduction may be carried out using any known methods for the conversion
of azides to amines. Suitable methods are described in the Examples
. hereinafter and, for example, in international patent applications publication

numbers W093/12105 and WOQ85/00503. Conveniently, the reduction is
achieved using triphenylphosphine.



Compounds of fornula (1) wherein X is substituted am ne or guani dine may be
prepared from conpounds of formula (1) wherein X is NH2 by suitable
derivatisation of the amne. In particular, conmpounds of formula (1)
wherein X represents guanidine may be prepared fromthe correspondi ng
conpounds of whokAske® (1) wherein X is NHerr], for exanpl e BE/AUIEN2DN

w th pyrazol carboxam di ne, or a salt or derivative thereof, preferably
pyr azol car boxam di ne hydrochl ori de. As18i | | be appreciated by.those
skilled in the art it nmay be necessary or desi.rabl e at any stage in the
above descri bed processes to protect one or nore sensitive groups in the
nol ecul e to prevent undesirabl e side reactions; the protecting group may
be renoved at any conveni ent subsequent stage in the reacti on sequence.
The protecting groups used in the preparation of conpounds of fornula (I)
may be used in conventional manner. See for exanple 'Protective Goups in
Organi ¢ Cheni st Compitiinds of formula M:mteni | Bmammé&)r guanidinetmay bee

Groups in O ganj hﬁoc@ MaJquit (
Wl ey and Sons ? nveﬁ?l onal am no P?‘gt ectl ﬂ‘ B(qgu “%Wrrg’y %ﬁﬁb‘ﬁ
for exanpl e ar afRGY: jor OF the sming. o in partisyla: gr?gmp ulg (1) wherein

tri phenyl net hyl represerts mdndkwhag%p&mmﬂlﬁomerédvmpphdmgammxmmusmf

t - but oxycar bony B
ar al kyl groups, kgﬂ&&lﬁﬁ!@ﬁ@@hﬂzﬁﬂ &.@ﬁ%’ﬁgﬁp tb&trﬁ or tr%e'ﬁé@rret ﬁx? é;rodps

acyl groups, suSRasaltardegyative theneof tPFPfBﬁS’J carbeaymiding jayd

trimethylsilyl groups, or as tetrahydropyran der| vati ves: Car boxyl I C
aci d groups are Qo { gCt

sterd. P pamp ) WiE Bl hurkoficd Bf *ﬁg?%‘%k‘s“'%@r@i‘é%y ook mef B

convent i onal ﬁﬁ@%‘ﬂﬁ%?ﬂy stage i process to protect one or niore
PCT/ AU96/ 00289 sensitive groups in the moleeule to prevent undesir@ble side reactions; the

protecting group may be removed at any convenient subsequent stage in the
reaction sequence.

The protecting groups used in the preparation of compounds of formuia () may
be used in conventional manner. See for example 'Protective Groups in
Organic Chemistry’ Ed. J. F. W. McOmie (Plenum Press 1973) or 'Protective
Groups in Organic Synthesis' by Theodora W Greene and P G M Wuts (John
Wiley and Sons 1991).

Conventional amino protecting groups may include for example aralkyl groups,
such as benzyl, diphenyimethyi or triphenylmethyl groups; and acyl groups such
as N-benzyloxycarbonyl or t-butoxycarbonyl. '

Hydroxy groups may be protected, for example, by aralkyl groups, such as
benzyl, diphenylmethyl or triphenyimethyl groups, acyl groups, .such as acstyl,
silicon protecting groups, such as trnmethylsllyl groups, or as tetrahydropyran
derivatives:

Carboxylic acid groups are conveniently protected as the methyl or
diphenylmethyl esters.

Removal of any protecting groups present may be achieved by conventional
procedures.



Where it is desired to isolate a conpound of the invention as a salt, for
exanpl e as an acid addition salt, this nay be achieved by treating the
free base of general formula (1) with an appropriate acid, preferably
wi th an equival ent amount, or with-creatinine sulphate in a suitable

sol vent (e.g. wouesdess et hanol ). The present invention is fREWANH600289
descri bed by the foll ow ng exanpl es which are for illustrative purposes
only and should not be construed as a | i mt¥ation of the i nventi.on.
Exanple 1.

(4S, 5R, 6R) - 5- Acet yl am no- 4- am no- 6- ( net hyl propyl car banoyl ) - 5, 6- di hydr o- 4H-
pyran-2-carboxylic acid trifluoroacetate salt a)
(4S, 5R, 6R) - 5- Acet yl am no4- (tert-butoxycar bonyl am no) - 6- (1R, 2R, 3-

To & suspensi gﬁ%”?@ 313%{’ %E@ﬁﬁf@%‘“ﬁﬁé %‘gﬁﬁﬁﬂfgﬁ'%ntyﬁ Wé‘eﬂ
propyl ) - 5, 6- di hypsran scidaddition salt: Bz ymay. besachieved byytmating the free SF
dl oxan/ wat er (2gbrénal fomikia (P withd g dagrepridte bacid, preteiad l ¥ Witho anaegl lvaient

o Lerrl ol kg %@ﬁéﬁ@ﬁﬂ&%ﬁﬁ@aﬁ%@\?% s ”%ﬁ%& ng

2N hydrochloric acid and to this was added a sol ution of

di phenyi di azonemes&tdhﬁérhﬁhqmﬂﬂ%ﬁdséﬁﬁéﬂ b¢ &h@fouo(anr?qz&aﬂdﬂus wiich arEhi s

appr oxi mat ol y- 6 TSP Rt S bl LIty Nl Soreiieh s  Bveion o e

filtered and thenwaﬂhpu was dried in vacuo to give the title conpound.
(10.99 ); [err]H NWR (250 MHz, Derr]-DVMsO 8.13 (1H, d, J=8Hz),

749725(10H J|5(1H d, J=8.75Hz), 6.87 (1H. s), 5.88 (1H, m),
4.63 (2H, %ﬂﬂﬂt— 434(1H n, 418(1H m, 391(1H n')

3.67 (2H, : lami ami hyl z g grg-4
resol uti on) M—I[
Nlerr] Qerr]. I
59.65; H, 6.61; &, X

(2R, 3R, 4S) - 3- Ac mmymmwmmmmmaummmyamMywbeset
pyran- 2, 6-di carboxylic acid 6-benzhydryl ester V\D 96/ 36628
PCT/ AU96/ 00289

(4S, 5R 6R)-5- Ac eT9 13, SHRENBION of t(4§‘§t%§'§)5§73889!§ﬁ"ém?‘467’“%" %ﬁRsa‘fWHWoxy

propyl)-5,6-dihydro-4H-pyran-2-carboxylic acid trihy rate (8.25g,)
dioxan/water (2:1vlv, 75ml) was added sodium bicarbonate (2.6g) and dz-t-butyl
pyrocarbonate (6.76g) and the reaction was stirred at 23°C for 18 hours. The
resulting solution was acidified to pH6 using 2N hydrochloric acid and to this
was added a solution of diphenyldiazomethane in dichloromethane (125ml of a
0.29M solution). This was stirred rapidly for 24 hours whilst maintaining the pH
at approximately 6 using 2N hydrochioric acid. The resulting suspension was
filtered and the solid was dried in vacuo to give the title compound. (10.9g ); 1H
NMR (250 MHz, Dg-DMSO) 8.13 (1H, d, J=8Hz), 7.48-7.25 (10H, m), 7.15 (1H,
d, J=8.75Hz), 6.87 (1H, s), 5.88 (1H, m), 4.63 (2H, m), 4.47 (1H, m), 4.34 (1H,
m), 4.18 (1H, m), 3.91 (1H, m), 3.67 (2H, m), 3.40 (2H, m), 1.88 (3H, s), 1.41
(9H, s); Mass spec (Low resolution): MH*=557, MH*-BOC=457; Mass analysis:
Cog Hag No Og. 1.5H2 O. Required: C,59.68; H, 6 74; N 4 80. Found: C,
59.65; H, 6.61; N, 4.84.

b) (2R, 3R,485)-3-Acetylamino-4-(tert-butoxycarbonylamino)-3,4-dihydro-2H-
pyran-2,6-dicarboxylic acid 6-benzhydryl ester



propyl)-5, 6-di hydr o- 4H pyran- 2-car boxylic acid benzhydryl ester (8.0g) was
di ssol ved in net hanol /water (5:1 v/v, 180m ). To this was added sodi um
periodate (6.93g) and the reaction was stirred at 23[err]C for 3 hours. The
solid was renoved by filtration and the filtrate was evaporated in vacuo
to give a whiwe ossdersl. The solid obtained by evaporation FCTAE6PI28S [ at e
was suspended in [err]-butanol (70m ) and cycl ohexene (10m ) and stirred
rapidly at 23C. To this was added a sol ut8on of sodiumchlorite. (10.7g)
and pot assi um di hydrogen ort hophosphate (10.7g) in water (50m ). After 18
hours a pale yellow solution was obtained which was acidified using 2N
hydrochloric acid. This was extracted into ethyl acetate (3 x 200m ) and
dri ed over anhydrous magnesi um sul phate. The sol vent was renoved in vacuo

B o on SSRGS b ST i
MHz, D6- DVSO) . 1Bropy()4,B-difiveeard z@a(mxyma acid-chenzhydl ﬁghmaOH
?,J§69§5(Hi;4 SMissblyed hlbi:emhnoﬂmﬁte? 829 .vie- 980m HT@')thl& @Hé)adc{lecﬁéod(tﬂai‘iss’
ahal )_/SI s: (er P%&T@F](RP@F} Eﬁg?é #_é%'%g'ﬁ# ;ﬁ? ﬁE&é c('éé" Q%'J"g? Bég ?P@
5.97: N, 5.44. Fe@sdemoved bystitration and dhe filirats was eveporatedely vacun to give a

resol uti on) : Mipsitelseli®ll c) -

(2R, 3R, 4S) 3- Acet yl am no-4- (tert-but oxycarbonyl am no) - 3, 4-di hydr o- 2H
pyran-2, 6-di carboxylic acid 6-benzhydryl ester

2-(2,3, 4 5, 6- peﬂbgfsqygr@tpngﬁm evaporation of the filtrate was suspended in £-butanol

b e o s
i et hy it or e §el diibets, ﬁi“‘f@ 0 BREAlET o aRed Srolintiahate o
at 23[err]C TG )slmmtezdﬁeml)peﬁmrr m\oy:mergaletyellowmkdmewas oblgined) .
/21;] Ej e\rNa 3hegour st Whiufh *as tdciitied ﬁflhg meﬁdrduhnuhe%%u rr}‘i’hl@?ﬁé' e:&%%fe’ﬁo itd iy )
S W X 11U
bi car bonat e sol 39%#@28&36 ?%ﬁéoﬂ%%ﬁy u'Bls{if&Pﬁaie ?H&éé"‘(ﬁ&é
dried over anhymasugm:vagneyaqm gndpthtatesldumwasetnwatedmﬂwd@tmmd The
vacuo to give t lgglid wakoll6&e® By fiftralibn AndUried1bidive thedtitle dotnpriupd) (5. 1d7).NWR
(2200, MO NMR (EQ)WGB:-%MSO) 131 (1H, broad s), 7.96 (1}, d, J=B.75Hz), 7.48-
7.26 (10H, m), 6.92 (1H, s), 6.83 (1H, d, J=6.25Hz), 6.06 (1H, d, J=3Hz), 4.57
(1H, d, J=6.25Hz), 4.28 (1H, m), 4.15 (1H, m), 1.79 (3H, s), 1.38 (SH, s): Mass
analysis:
Co7HapgN20sg. 025H20 Required: C, 62.96; H, 5.97; N, 5.44.Found: C, 62.85;
H, 5.93; N, 5.52; Mass Spec (L.ow resolution): MH*= 511

c) (2R,3R,4S)-3-Acetyla_mino4—(ten-5utoxycarbonylamino)—3,4-dihydro-2H-
pyran-2,6-dicarboxylic acid 6-benzhydryl ester 2-(2,3,4,5,6-pentafluoro-phenyl)
ester

(2R, 3R 48)-3-Acetylamino-4-{tert-butoxycarbonylamino)-3,4-dihydro-2H-pyran-
2,6-dicarboxylic acid 6-benzhydryl ester (3.369) was dissolved in dry
dimethylformamide (10ml) and pyridine (0.632g) under nitrogen and stirred at
23°C. To this was added pentafluorophenyl trifiuoroacetate (2.02g). After 3
hours the reaction mixture was diluted with ethyl acetate {250ml) and washed
with difute hydrochloric acid (3 x 50ml), dilute sodium bicarbonate solution (3 x
50ml) and brine (50mi). The 'organic phase was dried over anhydrous
magnesium sulphate and the solvent was removed in vacuo to give the title
compound as an off-white foam. (4.353g); TH NMR (250MHz, DMSO)



8.22 (1H, d, J=8Hz), 7.50-7.27 (10H, m, 7.06 (1H, m), 6.94 (1H s), 6.18
(1H, d, J=3.8Hz), 5.25 (1H, d, J=6.8Hz), 4.42 (1H, m, 4.29 (1H m, 1.82
(3H, s), 1.38 (9H, s). d)

(4S, 5R, 6R) - 5- Acet yl am no-4- (-t ert - but oxycar bonyl am no) - 6- ( net hyl -

pr opyl car banoyiwodssbe2di hydr o- 4H- pyr an- 2- car boxyl i ¢ aci d benzhPCFRD008
To (2R, 3R, 4S) - 3- acet yl am no-4-tert - but oxycar bonyl am no) - 3, 4- di hydr o- 2H
pyran- 2, 6-di carboxylic acid 6-benzhydryl #8ter .
2-(2,3,4,5, 6-pentafl uoro-phenyl) ester (1.18g) in dry tetrahydrofuran
(13m ) was added N-nethyl -propylam ne (0.152g) and the reaction was
stirred at 23[err]C for 4 hours. The solvent was renoved in vacuo and the
resi due was chronat ographed over silica (Merck 9385, 150g) using ‘rmedium
pressure (- 4. psi) and ethyl acetate as the eluant. The required fractions
were conbi ned and the solvent renoved in vacuo to give the title conpound

as a -white foan8.22)(186d) J=8lz); TJBONVE7 (T Ivhy; 7.08 €H, Im)DBS3) (1H3 s),®. 78 tH,(d,H,

(it . 4 30 (R S R begth 432 Gl hag it s Bl 9, 307,

(3H, 5), 1.64- 1(95 2H m, 1.37 (9H, s), 0.81 (3H, m: Mass spec (Low
resol ution): M—|[err] =566, MH err]-B0OC=466; Mass anal ysis: -

N6, 30, Found: s O B4S 6R SRS RERyienfiné:gerl olfed et iityidminbe dtheti- © O°
(4S, 5R, 6R) - 5- A mmmwlﬁmhmrmﬁﬂ%%@mlmbywm ester

di hydr o- 4H- pyr an- 2 carboxylic acid trifl uoroacet ate sal t

4S, 5R, 6R) - 5- A

f:ar barmylg 5, GC %ﬂﬁﬁf‘@r’?ﬁ@@é&@&e“l (o ac rﬁla&#@%o%#@ﬁ é’zh)g)
was di ssol ved i rPYEﬁﬂ:&ﬁcﬂ'@#FgP dry} Fﬁleﬂ&'@a%éiﬁ Q—paataﬂum-phqnyand
left to stand %bte?3([1918d)¢nfdi'§' tatrawurafuréh 3ifil) Wil 2886d NefietRd-prop

dth d
2011 d was ool i‘ié?ﬁ’%igg%% ‘ﬁ?w%%ﬁ' Qﬂ%%&%@ t%*‘ée{s’g%sﬁ@ %T Ni éaﬁ%kéwc?@
a white solid. (emovad)n vecye jandnibr residuenmes chrematographedooversilicg (Msrc,!<4
(1H m, 4.52 (bsasrmsog) uséin Médujﬁn ré?ss'ﬁlﬁe ~3 pei) éadiethyl acdtaled’ag 18 eluirt.
D 2O i TR G
C[err]H[err]F[er rﬁ {’ togiye
VO 96/ 36628 the title comgoug as a whlte “foam. (. 859) H NMR (250MHz, De-DMSO)
PCT/ AUQ6/ 00289 8,10-7.98 (1H, m), 7.48-7.26 (10H, m), 6.81 (1H, s), 6.88 (1H, m), 6.08 (¥4, m),
Found G 42.99; g3 t19m), .34 U1 'm), 008 (R 5H), A 4P YokRp 47281 M G b 77
_ (3H, s), 1.6_4-1.22 (2H, m), 1.37 (9H, s), 0.81 (3H, m): Mass spec (Low
resolution): MH*=566, MH*-BOC=466; Mass analysis:
C31H3gN307. 0.5CgHF50. Required: C, 62.09; H, 6.05; N, 6.39. Found: C,
61.85; H, 6.07; N, 6.43.

e) (4S,5R,6R)-5-Acetylamino-4-amino-6-(methyipropyicarbamoyl)-5,6-
dihydro-4H-pyran-2-carboxylic acid trifluoroacetate salt '

(4S,5R ,6R)-5-Acetylamino-4-({tert-butoxycarbonylamino)-6-{methyl-propyl-
carbamoyl)-5,6-dihydro-4H-pyran-2-carboxylic acid benzhydryt ester (0.10g)
was dissolved in dichloromethane {1ml) and trifluoroacetic acid (1ml) and left to
stand at 23°C for 3 hours. The solvent was removed in vacuo and the residue
was triturated using diethyl ether (30ml). The resulting solid was collected by
filtration and dried fo give the fitle compound as a white solid. (0.064g): 1H NMR
(250MHz, D20) 5.99 (1H, m), 5.24 (1H, m), 4.52 (1H, m}, 4.25 (1H, m), 3.59- .
3.18 (2H, m), 3.18+2.97 (3H, s), 2.02 (3H, s), 1.72-1.46 (2H, m), 0.87 (3H, m);
Mass Analysis: C45H22F3N307. 0.25H20. Required C, 43.12; H, 5.43; N,



Exampl e 2 (4S. SR

6R) - 5- Acet yl am no- 6- (et hyl pr opyl car banoyl ) - 4- guani di no-5 6

di hydr o- 4H pyran-2-carboxvlic acid trifluoroacetate salt a)

(4S, 5R, 6R) - 5- Acet yl ami no-4-[ 2, 3-bi s(tert-butoxycarbonyl) -guani di no] - 6-

(et hyl propyl REys ) - 5, 6-di hydr o- 4H- pyran- 2- car boxyl i ¢ aciRCTMII#E#028? v |
ester (4S, 5R, 6R) - 5- Acet yl am no-4- (tert-but oxycarbonyl am no) - 6-

(et hyl propyl car banmoyl ) - 5, 6- di hydr o- 4H- pyr2th- 2- car boxyl i ¢ acid benzhydryl
ester (0.83g) was dissolved in a solution of hydrogen chloride in di oxane
(10m of a 4.0N solution) and stirred under nitrogen for 30 mnutes. The
sol vent was renmoved in vacuo to give an off-white foam This was
suspended. i n tetrahydrofuran (10n) and dimethyl formanide (5n). To this
was added tri

(tert-butoxycar bgh@"l 35“9’1'85 é}ﬁé@?ﬁ féﬁj Nre‘ltonv Mass %MRQé?'H“?@rMHth yl

ester (0.682g) aBB0the reaction was stirred at 23[err]C for 18 hours.
The reaction was partitioned between ethyl acetate and 1N hydrochl oric
acid. The or ganlg ghaEe was dried over anhydrous magnesi um sul phate and
t he sol vent was

in vacuo. The re5|due mas chronatographed over
silica (Merck 93848 DY Aming 3! arbamao idino-5.6-

cycl ohexane/ et hy iR An-3-.0% f a&&‘tﬁfﬂforoa%té@ﬂh” red fractions were
conbi ned and the s 2 pved | Ve title co d as
a white foam 3 0. 6tFRyFRPRIOMACS %?eég'?']‘tm%" b &Rﬂﬁl
8.63 (1H, m, (rﬁett@lp?om@cdrhﬂhbylﬁ S-ﬁhmoé‘ﬂ'l-lpym)'l-Z-@maxxlltH aciyl, Eer&ﬁydWH
m, 516(1H M esfer04 (1 H mM, 433 (1 H mM, 3.45 (2H, n), 3.17+2.89
(3H, s), 1.98 (3H s), 1.69-1.42 (2H, m, 1.49 (18H, s), 0.87 (3H, m;
Mass Spec (Low resolution): MH err] = 708, MH err] - BOC= 608, IH -2BOC =

508; Mass anaMSER.SWMamm@-NH&WPWrMMHPbB{]O Reqw red: C
61.61; H 7.06; 7§md

:%14 Pyrafi-diea
4S, 5R, 6R) - 5- A r.n
i hydr o 4t pyr Sﬁte% %Xb%%aw%%‘% %4&8 w w@te%%%@ssﬁ c%?onde m@eeﬁéae@g
PCT/ AU96/ 00289  of a 4.0N solution) and stirred under nitrogen for 3RIminutes. The solvent was
(4S, 5R, 6R) - 5- Acew&la lg:nfl gﬂ,&eéﬁ bmmw%&a nv*r}.rsgml &u8dnded in

(et hyl propyl car ra car benzh
ester (0.11g) vva M d t ‘?f l?o?'@écéaﬁ’%d

acid (1nml) and ltaéthylamine arﬁd42ml) 3ahdur8ert-bht9xmmmwnum pycazol-deylimetbyde uo

and the residue cipsanhitideld @hasltyiSdsier @ 6820y and the feachib? wik! dtifredest 23°C for

collected by filty athI On. The reaction was partitioned beiween ethyl acetate and 1N
hydrochioric acid. The organic phase was dried over anhydrous magnesium
sulphate and the solvent was removed in vacuo. The residue was
chromatographed over silica (Merck 9385, 30q) using medium pressure (~4psi)
and cyclohexane/ethyl acetate (1:1 v/v) as eluant. The required fractions were
combined and the solvent was removed in vacuo to give the titie compound as a
white foam. (0.607g); TH NMR (250MHz, De-DMSO) 11.41 (1H, s), 8.63 (1H, m),
7.40-7.29 (10H, m), 6.99 (1H, s), 6.12 (1H, m), 5.85 (1H, m), 5.16 (1H, m), 5.04
(1H, m), 4.33 (1H, m), 3.45 (2H, m), 3.17+2.89 (3H, s), 1.98 (3H, s), 1.69-1.42
(2H, m), 1.49 (18H, s), 0.87 (3H, m); Mass Spec (Low resolution):MH* = 708,
MH* - BOC= 608, MH*-2BOC = 508,;
Mass analysis: C37H4gN50g. 0.75H20. Required: C, 61.61; H, 7.06; N, 9.71.
Found: C, 61.81; H, 6.85; N, 9.73.

b) (4S,5R 6R)-5-Acetylamino-6-{methylpropyicarbamoyl)-4-guanidino-5,6-
dihydro-4H-pyran-2-carboxylic acid trifluoroacetate salt



and dried to give the title compound as a white solid. (0.061g) [err]H NWR
(250MHz, D20) 6.00 (1H, d, J=4Hz), 5.34 (1H, d, J=6.3Hz), 4.43-4.29 (2H,
m, 3.56-3.13 (2H, m, 3.13,2.93 (3H, 2xs), 2.00 (3H, s), 1.79-1.44 (2H,
m, 0.88 (3H, m); Mss analysis:Cerr]Herr]Flerr]Nerr]Jerr]. Required
C, 42.20; H S5wobsndéd®- 38. Found C, 42.24; H, 5.45; N, 15. 09PCAE%/002c
" (Low resolution): MHerr] = 342. The foll ow ng Exanpl es 3-39 were :
simlarly prepared by the nethods descrilid in Exanples 1 and 2. Exanpl.e
3 . '
(4S, 5R 6R) - 5-acet yl anmi no- 4- am no- 6- propyl car banoyl - 5, 6- di hvdr o- 4H pyr an- 2-
carboxylic acid trifluoroacetate salt J[err]H NVR (250MHz, Dierr] O 6.00
(1H, d, J=2.5Hz), 4.54 (1H, d, J=10Hz), 4.42 (1H, t, J=9.4Hz), 4.27 (1H,

S 0 8n ( S 5RBRIAAetylainpm s, %—bﬁte??b&%ﬁycarﬂdnyb-g&amémo sextet,

(4S, 5R26R) ﬁ Acgngthylpropy §| ﬁm%aawm%‘ﬁmam{%mG dbldycbng[wm] 9
pyr an- 2- car boxyg i ighi d rﬁfa%‘foeg &4
5.88 (1H, d, J=4 28 (1H,
Sl 3. wﬁ%%ﬁ%m otz. bg(sme%wawm?ye& iy va@tiq 3ng

J=7Hz). Mass sq:es(dv..(el_was tritarsted usind diethiykethpr.3li& solichwas aoilegted by filtration

Clerr]Herr]Fe e Qitié 55 6&&&%&% ,@% %gglme,qm
FURNEE N iafaisg iy s e o e el

2-carboxyl i ¢ acB®&6:3.138(2H; a)c 818293 {3H, 2xs), 20&13)15/33562759-144(2&1 m), 0.88

PCT/AU%/OOZ?? Mass, anglysis:G1eHaaFaN507, Requir H, 639" Ng's!
8)250%2 ?1& i 9 4‘?;%, iﬁ" 8’258 g?—l\hg% 3§‘@5§:('£{%ﬁ? 02%% F??

1.65- 1.40 (4H rr) 0. 85 (6H rr) Mass spec (Low resol utlon) MH err] 32,8

o5, TE LS, TRE RS Eliies o6 Gokd Gty prdflefls b und thdd testrive

in Examples 1 and 2:

Example 3

48 5R.6R)-5-acetylamino-4-amino-6-propylcarbamoyl-5,6-dihydro-4H n-2-

carboxylic acid trifluoroacetate salt

1H NMR (250MHz, D20) 6.00 (1H, d, J=2.5Hz), 4.54 (1H, d, J=10Hz), 4.42 (1H,
t, J=0.4Hz), 4.27 (1H, dd, J=2.5, 9.4Hz), 3.18 (2H, t, J=THz), 2.03 (3H, s) 1.51

(2H sextet, J=7Hz), 0.88 (3H, t, J=7Hz).

Example 4 _
{48 5R 6R)-5-Acetylamino-6-propyicarbamovi-4-guanidino-5.6-dihydro-4H-

pvran-2-carboxylic acid triflucroacetate salt

TH NMR (250MHz, D20) 5.88 (1H, d, J=4.5Hz), 4.83 (1H, d), 4.51 (1H, t,
J=4.4Hz), 4.28 (1H, t, J=4.4Hz), 3.17 (2H, m), 2.02 (3H, s), 1.49 (2H, m, J=TH2),
0.88 (3H, t, J=THz2).

Mass spec (Low resolution). MH*=328,

Mass analysis

C45H2oF3N507. 0.15C4H400. Required: C,41.16; H, 5.27; N, 15.38. Found:
C,41.24; H,541; N, 15.12

Example 5
~ (4S.5R.6R)-5-Acetylamino-4-amino-6-dipropyicarbamovi-5 6-dihvdro-4H-pyran-
2-carboxylic acid triflucroacetate satt




Exampl e 6

(4S, 5R, 6R) - 5- Acet yl am no- 4- am no- 6- di but yl car banoyl -5, 6- di hydr o- 4H- pyr an- 2-
carboxylic acid trifluoroacetate salt [err]H NVR (250MHz, D[err] O 5.95
(1H, broad d), 5.16 (1H, d, J=10Hz), 4.48 (1H, t, J=8.5Hz), 4.27 (1H, dd,
J=1, 8.5Hz), 3wé9sBse3® (4H, m, 2.01 (3H, s), 1.70-1.20 (8HPAHAUIOES (GH,
t, J=7.5Hz).Mass spec (Low resolution): MHerr]=356 Mass Anal ysis:
Clerr]Herr]Flerr]Nerr]Jerr]. Required:22C, 49.30; H, 6.58; N, 9.17.

Found: C;: 48.61; H, 6.44; N, 8.95. Exampl e 7

(4S, 5R, 6R) - 5- Acet yl ami no- 4- am no- 6- (decyl net hyl car banoyl ) - 5, 6-di hydr o- 4H
pyran-2-carboxylic acid trifluoroacetate salt [err]H NVR (250MHz,
Dlerr]-DMSO, rotanmers) 8.1 (1H two d), 5.8 (1H, d), 5.0 (1H, two d),

4.1-3.3 (4H my4 ) 9
) ot aula &> 4%y (Ph,
(o 1)t &%&@%ﬁ?&ﬁ ﬁiﬁ‘iﬁ% R

C, 52.36; H 7.4 gﬁ #)09.85 (BM c (Low resolutlon)MH =328 l\ﬁa
(4S, 5R, 6R) - 5- Acet | am’

e eth r I o-
4AH pyr an- 2- car b ¥§'§' &5%3'\?3%% 39"@!*52 p‘qg ‘?W( 51%&/%'?“x
Derr]O 7.4-7. eq&m,msz&uﬁs.asso (1H, 2xd), 5.17 (1H, d, J=7.5Hz),
4.6-2.8 (15H, m). 2.01+1.99 (3H, 2xs), 1.7-1.5 (2H, r‘r),086(3H t

J=7.5Hz). Mass_S ecl ow resolution): MHerr]=390 Mass anal ysis
Q-err]H[err]F[eM]qerr] Reqwred C, 52 68, H 5.61; N, 8.35.
yiag DG RICafE dro-4H

PCT/ AU96/ 00289 rortunt: _ mpl e 9
carbg otate sal
(4S, 5R, 6R) - 5- ACETVT AT

4H- pyr an- 2- car bo'i@ t ‘ %Eﬁ?g 1C6a ﬁiﬁﬁ%ﬂﬁ?ﬁ%@q

2[ zg r ]( ?H r;)t amedss SHz)JG ZTl(—‘lH cdd 3=2, &EHJ:). 57(%?%9 (ng d({{l);:; (:Z‘]ﬂ(azl %Znﬂtlwmzo )
, re +. WO s),
3.48+3.26 (3H, ﬁ'g p’%axysis Ac191-930|= ﬁ307 Kequired: C, 49.30; H, 6.58; N, 9.17. Found:

C, 48.61; H, 6.44; N, 8.95,

Example 7 )
4S.5R. 6R)-5-Acetylamino-4-amino-6-(decyimethvicarbamovl)-5 6-dih ro-4H-
n-2-ca lic acid trifluoroacetate salt

TH NMR (250MHz, De-DMSO, rotamers)

8.1 (1H, two d), 5.8 (1H, d), 5.0 (1H, two d), 4.1-3.3 (4H, m), 3.0+2.8 (3H, two s),
1.8 (3H, s), 1.6-1.1 (16H,m), 0.9 (3H, t).Mass spec (Low resolution): MH*=398
Mass analysis

C22HggF3N3g07. Required: C, 51.7; H, 7.0; N, 8.2. Found: C, 52.36; H,7.27; N,
8.68.

Example 8

48.5R 6R)-5-Acetylamino-4-amin henethvipropylcarbamovi}-5,6-dihvdro-
4H:gyran-2-ca@g_xylic acid trifluoroacetate salt
1H NMR (250MHz, D20) 7.4-7.2 (5H, m), 5.96+5.80 (1H, 2xd), 5.17 (1H, d,
J=7.5Hz), 4.6-2.8 (15H, m), 2.01+1.99 (3H, 2xs), 1.7-1.5 (2H, m), 0.86 (3H, ¢,
=7.5Hz).
Mass spec (Low resolution): MH*=390
Mass analysis
CooHogF3N307. Required: C, 52.68; H, 5.61; N, 8.35. Found: C, 53.05; H,
5.74; N, 8.41.



Mass spec (Low resolution): MH err] =288 Mass anal ysi s
Cerr]Herr]Flerr]Nerr]Jerr]. 0.75Herr]O Required: C, 37.64; H, 4.74,
N, 10.13. Found: C, 37.65;, H, 4.75; N, 9.95. Exanpl e 10

(4S, 5R, 6R) - 5- Acet yl am no-4- am no- 6- 2, 5-di et hyl pyrrolidi nyl car banoyl ) -5, 6-

di hydr o- 4H pyrpaegadesy boxylic acid trifluoroacetate salt  [RIIVAUS6RRZED
(250Hz, D[err]O rotaners) 5.95 (1H, d), 5.10+4.98 (1H, d), 4.58+4.48

(LH t), 4.4-4.2 (2H ), 4.0 (1H n), 2281.9 (3H, s + 2H n),.1.9-1.7

(2H, m, . 1.35-1.22 (6H, m. Mass spec (Low resol ution): M—I[ err] =326
Mass anal ysi s C17H24F3N307. Required: C,47.47; H 5.51; N, 9.56. Found:
C, 46.91; H b5.77; N, 9.61. Exanpl e 11

(4S. 5R 6R) - 5- Acet yl am no- 6- di net hyl car banoyl - 4- guani di no- 5, 6- di hydr o- 4H
pyran-2-carboxylic acid trifluoroacetate salt [err]H NVR (250MHz,
Dierr]O 6.01 (1H, d, J=3Hz), 5.34 (1H d, J=6Hz), 4.38 (2H m, 3.15

(3H, s), 2.95 (Ekample9?. 01 (3H, s). Mass spec (Low
resol ution): MH g uu_. BR). . ; o

H F wa .! 0 f e 7
%e(r)z! e Ir:]ouL§:4 i1 mm&’.lﬂ :. ' salt Exarrpl e 12 (4S
, 5R, 6R) - 5- Agety:hmmmezsomz, 040 trotamars) BON {tH{Dd, J=55Mz)iS.88#567 K H, d,
2- | r -
g@?gu%/cggzggy J10162), Y4 48 (AL UL YGRS UDE AH, dd, J= 2‘60@%)”%68%37 (3t jwo
(D[ err] - DVSO, 250087853 26(8H, two £)12.94¢2/02(3H. was). 1 70(4H, ), 1.81(3H s),
2. 95- 3. 60(4H, m , Maéslépad (Lowfresoluticn)Midt+289 , 4. 98(1H,d of d), 5.81(1H,s),
8.18(1H,d,J=7.5 I 4
d erE] Herr] F| e?ﬁﬁl% er r?%%ﬂggg WC?W?%E‘W% §O WQﬁg?yiouhd
C, 47.63; H 6. 1313 \Foun 78; W39.9
(4S, 5R, 6R) - Acet yl am no- 4- am no- 6- d| et hyl car bam)yl -5, 6-di hydr o- 4H pyr an- 2-

carboxylic acid Er ir}“llgqlboacet ate salt

4S8 5R.6R amino-4-amin 2.5-dimethyipyrrolidinyicarbamoyl)-5.6-
di -2-carboxvlic acid triflucroacetate salt

1H NMR (250MHz, D20, rotamers) 5.85 (1H, d), 5.10+4.98 (1H, d), 4.58+4.48
(1H, t), 4.4-4.2 (2H, m), 4.0 (1H m), 2.2-1.9 (3H, s + 2H, m), 1.9-1.7 (2H, m),
1.35-1.22 (6H, m).

Mass spec (Low resolution): MH*=326

Mass analysis :
Cq7H24F3N307. Required: C,47.47; H, 5.51; N, 9.56. Found: C, 46.91; H, 5.77;
N, 9.61.

Example 1 .

48 5R.6R lamino-6-dimethylcarbamoyi-4-guanidino-5.6-dihydro-4H-

pyran-2-carboxvlic acid trifluoroacetate salt

1H NMR (250MHz, D20) 6.01 (1H, d, J=3Hz), 5.34 (1H, d, J=6Hz), 4.38 (2H,
m), 3.15 (3H, s), 2.95 (3H, s), 2.01 (3H, s).

Mass spec (Low resolution):MH+=314

Mass analysis C14Ho0oF3N507.0.1H20. Required: C, 39.62; H, 4.89; N, 16.04.
Found: C, 38.57; H, 4.85; N, 15.81.

Example 12
4S .5R.6R)-5-Acetylamino-4-amino-6-(butyvlpropylcarbamovi)-5.6-dihvdro-4H-
pyran-2-carboxylic acid trifluproaoetate salt



[err]H NMR (D[ err]-DVSO, 250MHz) 1. 00(3H,t,J=7.5Hz), 1.15(3Ht,J=7.5Hz),
1.80(3H,s), 3.10-3.60(4H,n), 4.07(1H dd), 4.23(1H q,J=7.5Hz),
5.00(1H,d,J=7.5Hz), 5.88(1H,d,J=2.5Hz), 8.18(1H,d,J=7.5Hz) Mass spec (Low
resolution): MH err]= 300 Mass analysisCerr]Herr]Nerr]Jerr]. 1.2
C2HF302. Requwﬁfjg 42.41; H, 5. 13 N. 9.63. Found: C, 42.BCr/ABh6/092895;
N, 9.66.

(4S, 5R, 6R) - 5- Acetyl am no- 4- ami no- 6- (et hyl4 opyl car banoyl ) - 5, 6- di hydr o- 4H
pyran-2-carboxylic acid trifluoroacetate salt [err]H NWR

(D err]-DVsO, 250MHz) 0. 83(3H, n), 1.00(1H,t,J=7.5Hz), 1.1 5(2H,t,J=7.5Hz),
1.40-1.63(2H,nm, 1.80(3H,s), 3.00-3.60(4HM, 4.08(1H m,

4.23(1H mJ=7.5Hz), 5.00(1H,t,J=7.5Hz), 5.87(1Ht), 8.18(1H, M Mass

558 N 0 a5 | ENMR (B DRSS Zsbit ) it 5 35 S ey, >

g .4% gR, 6?_; 5- Acatgnl(mness-ammuﬁqu 'lmmﬁfm)p?ytsom,q)lorlsﬂ[mam] o Izl'}\/R 5.6-

| ro- ra | uor oacetate sa err

(ZS%M-IZ, D[g_?/r]ggﬂot a?he m'?a‘glﬂ?&@ 6.00 + 5.85 (1H, 2 x d), 5.25 +

4.5 + 4.2 + 4. 1Ma§ﬂspﬁ7(LQ?'lPlel@°n)Mﬂ'Ff L 2.6 (2H M, 2.2 - 1.5 (4H, m,
2.0 (3H, s), OMassrialyisoCigHogPaNaOyRequiret: C, 47.47; H 6.20; N, 9.23. Foung: C,

Cerr]H err] F[ ergl H20. Reqwred C, 51. H, 6. 0; N, 7.85.
Found: C, 51. 865%%é§ ﬁI\F]ﬁ WD 96/ 36628

PCT/ AU96/ 00289 25 Exanmpl e 16
(4S, 5R, 6R) - 5- Acw 4- am no- 6- [ nonyl pr opyl car banoyl ] - 5, 6- di hydr o- 4H-
pyran- 2- carboxy* SRER)-Add itk MR GG it 8-didtht atbs o WM 73 UidByran-2-

C Ul

D err] - DMSO+TFA =0, F 0. 2 H, q) ,
4.13 (1H, broad &8 boxyiicacid fivproasstats salt ) (2H ), 83 (3H,s), 1.40-1.70
(Cle rr}H[ 1. 2]5F§ 12H NMR @, DMSO|250MHz) E00(3H [ty SHz), 1.15(3H,t,J=7.5Hz), 1. 8(73(3% S), "
err err er r
786, Found: o3 1ot A Gritad R IEG RS obt1HH 15 kS,
(4S, 5R, 6R) - 5- Ac &-88(AHidat=245Ha); %3(31("6 FGIF6:EDy | net hyl propyl car banoyl ) - 5, 6-
Mass spec (Low resolution):MH*= 300
Mass analysisCq3H24N30s5. 1.2 CoHF302. Required: C, 42.41; H, 5.13; N, 9.63.
Found: C, 42.33; H, 56.25; N, 9.66. '

Example 14 _

4S.5R.6R)-5- lamino-4-amin ethyvlpropylcarbamov!}-5.6-dihydro-4H-
pvran-2-carboxylic acid trifluoroacetate salt

1H NMR (De-DMS0,250MH2)0.83(3H,m), 1.00(1H,t,J=7.5Hz), 1.15(2H,,J=7.5Hz),
1.40-1.63(2H,m), 1.80(3H,s), 3.00-3.60(4H,m), 4.08(1H,m), 4.23(1H,m,J=7.5Hz)},
5.00(1H,t,J=7.5Hz), 5.87(1H,t), 8.18(1H,m)

Mass analysisC4gH24F3N307. H20. Required: C, 43.15; H, 5.88; N, 9.43. Found:
C.43.41; H,5.73; N, 9.22,

Example 15
4S,5R.6R lamino-4-amino-6-{(3-phen )propvicarbamoyl]-5.6-
dihvdro-4H -2-carboxylic acid trifluoroacetate sait

H NMR (250MHz, D,O, rotamers ) 7.3 (5H, m), 6.00 + 5.85 (1H, 2x d), 525 +
45+42+41(3H, m),3.7-3.1 (4H, m), 2.6 (2H, m), 2.2 - 1 5(4H m), 2.0 (3H,
s), 0.9 (3H, 2x t)

Mass analysis C,3H3oF3N307. H,0. Required: C, 51.6; H, 6.0; N, 7.85. Found:
C,51.86; H, 5.84; N, 7.78.



di hydr o- 4H pyran-2-carboxylic acid trifluoroacetate salt [err]H NWR
(250MHz, Dierr]O rotanmers) 6.01 (1H, d, J=2.5Hz), 5.24 (1H, t, J=9.5Hz),
4.51 (1H, t, J=9.5Hz), 4.35-4.25 (1H, n) 3.70-2.95 (4H, m, 2.02 + 1.99
(3H, 2 x s), 1.75-1.50 (2H, m, 1.1-0.9 (1H, mM, 0.9-0.8 (3H, 2 x t),
0.65-0.45 (2Hwébensesd- 0.15 (2H m). Mass spec (Low resol IRCTOXDO6/00289
MH err] =340 WMass analysis Cerr]Herr]Flerr]Nerr]Oerr]. 0.5Herr] QO
Required: C 46.75 H 5. 84 N 9.09. Fa&nd: C 46.80; H 5.84; N 9. 109.
Exanpl e 18 '
(4S, 5R, 6R) - Acet yl ami no- 4- am no- 6- (2- (2- pyri dyl ) et hyl et hvl car boxanoyl ) -
5. 6-di hydro-4H pyran-2-carboxylic acid [err]HNWR (Derr]O: rotanmers 8.65
(1H, m, 85 (1H mM, 7.92 (2H m, 5.95 (1H, d), 5.19 (1H, d), 4.4 (1H
t), 4.20-4.0 (24, .7-3.5 (1H, m, 3.35 (2H, m, 3.25+3.0 (3H, s), 2.0
(3H, s); WMass M—?&é\/\/’ i resol utlon) M—l[err] 363 Mass anal ysi s
d err] H err] N 445]8R.6R)-b-Aua o-4-emi prBpyicanbach ydra-4H-
9.49. Found: e
4S, 5R, 6R) - 5- ACETY 0, ar boxano di hydr o-
(s by an. ) Carb(g-;( 2 1: é)é’(ﬁl-fm) Qe TN s B Luived!
(PS[T/ AU]96§ 00289 4.27 (1H,q), 4.13 {(1H,broad s), 3.47 {2H,m), 295-:-33(2@2!-! m)(, 1.83 r(BH,HIVR
err]O: rot J=10Hz 4.50 (1H, t,
J=10Hz), 4.29 (E wﬁdﬁ’%é&g’ %1& 'S)Z%W’ 58- 3,42 M,
2.02 (3H, s), a@?mallg'S(%Haaﬁa, 972@ R0 gqu 5‘05%8”( 3@54" g8
J=7.5Hz); MassFoyrel C, 54\84; b5 7145, No7)80 M—|[err] =330. ~Mass anal ysi s

C16H24F3N308. Required: C 43.34; H5.46; N 9.48. Found: C 42.10; H 5.55; N
9.42. Exanpl e_20

(4S, 5R, 6R) - 5- Ac.@ﬁﬂlﬂ&:ﬂo-4 ani no 6- [phenet hy! propy! car bamoy! ] - 5, 6- di hydr o-
SR SR §-BL{evaiabiopylhti afoah

4. 1H, PO PR

olm)9 ° (2 osrrz 2H, s}H NMB!ZQ‘MH&)%Q) rot;mers)os 93}G1ljnji =2, 5Hz) 5.24 (1H, t, J=9.5Hz),
4.51 (1H, t, J=9.5Hz), 4.35-4.25 (1H, m), 3.70-2.95 (4H, m), 2.02 + 1.99 (3H, 2 x
s), 1.75-1.50 (2H, m), 1.1-0.9 (1H, m), 0.9-0.8 (3H, 2 x t), 0.65-0.45 (2H, m), 0.4~
0.15 (2H, m).

" Mass spec (Low resolution): MH*=340

Mass analysis 018H23F3N307 0. 5H20 Required: C, 46.75; H, 5.84; N, 9.09.
Found: C, 46.80; H, 5.84, N, 9.19.

_ Example 18
48 5R 6R)-5-Acetvlamino-4-amino-6-(2-{2-pyridvl)ethvimethyicarboxamovl)-
5 .6-dihydro-4H 1-2: lic acid

TH NMR (D50): rotamers 8.65 (1H, m), 8.5 (1H, m), 7.92 (2H, m), 5.95 (1H, d),
512 (1H, d), 4.4 (1H, 1), 4.204.0 (2H, m), 3.7-3.5 (1H, m), 3.35 (2H, m),
3.25+3.0 (3H, s), 2.0 (3H, s);

Mass spec (Low resolution). MH*=363;

Mass analysis Cq7HzoN405.2C-HFs0,. Required: C 42.72; H 4.10; N 9.49.
Found: C 42.90; H 4.25; N 8.94.

Example 19 _
4S.5R.6R)-5- lamino-4-amino-6-etho ropylicarboxamoyl-5.6-~dihydro-

4H4 n-2-carboxylic acid



Mass analysis Clerr]H err]Flerr]Nerr](err]. 0. 5SHerr]O Required: C,
50.60; H, 5.46; N, 8.43. Found: C, 50.54; H, 5.45; N, 8.33. Exanpl e 21
(4S, 5R, 6R) - 5- Acet yl am no- 4- am no- 6- [ hydr oxyet hyl propyl car banoyl ] - 5, 6-

di hydr o- 4H pyran-2-carboxylic acid trifluoroacetate salt [err]H NWR
(250MHz, D] er nhobkAsessTFA, rotanmers) 8.10-8.65 (4H m, 6.04 ( PETAUI6H0289
4.95-5.20 (1H,2x d), 4.60-4.70 (1H, m, 4.00-4.60 (2H,mM, 3.05-3.70 (4H m,
2.95 (1H mM, 1.90 (3Hd), 1.60-1.75 (2H2, 1.25-1.5 (3H,d of t). Mass
analysis CJerr]Herr]Nerr]Qerr]. 1.5 (Jerr]HF[err]dJerr]. 0. 5Herr]O °
Required: C, 40.08; H 5.05; N, 8.25. Found: C, 40.03; H 4.90; N, 8.009.
Exanpl e 22

(4S, 5R, 6R) - 5- Acet yl am no- 4- am no- 6- (2- 2-t hi enyl ) et hyl carboxam) |)-5, 6-

D). 7.0 (11 ny i 0 B0 remerso8 SBTiH, v, S2A 4T, 1 S PHE) sq7 (i)

4. 42I (1H, ;Zld) B=106z). 41292I1IH d)i, J=2. 9,50(!2)4422-37? (3H§81)135§-342\ﬂjﬂ$ m;pﬁ:ﬂZ( Low

resol ution):

e timdt Whgtin, oy 1 T ¥ LR 57
oun

PCT/ AU96/ 00289 Mass analysis C16H24F3N308 Required: C 43.34; H 5.48; N 9.48EFound=C23

(4S, 5R, 6R) - 5- Acgs y W}:‘ gpno- 6- [diallylcar bam)yl] 5, 6-di hydr o- 4H pyr an-

2- carboxyli-c acid tri ruéroace’t ate salt J[err]H NVR (250MHz, :

Dlerr]-DVMSO+TFA) 8.25 (4H,nm), 5.60-6.00 (3H,mM, 5.00-5.30 (5 m, 3.65-4.40

(6H m, 1.83 (3Ekample 2kss anal yS|s C[err]H[err]F[err]N[err]CIerr]

0. 75 err] Q. Rejd &g aing:le-afird26-{Dhertbt 58

(4S, 5R, 6R) - 5- AcitpyEan: podlic,aci pEpacetate salbhut vi car bamoyl ) - 5. 6-

di hydr o- 4H- pyr atH NMRF(DSWHZPD&OMSO+TFAummyaBQOS(aHm) [R107H4S\/gR,m),

5750 (ah, . o EEe (AT §§£ﬁ*ﬁ’7ﬁ&§&f% , 2405 @tﬁ“)'? o330, '2???%90 dad,
J=7, 3Hz), 4. 1@H o), 2.0842H 9}, §:82 (3H.0% 08041 20(3HAM). 317), 3. 91-3.55 (1H,
m, 3.37 (1H Ness Enalysis’/C3HygPND,( DH5HID, Réqnﬁffec( 10/, 50i60; B-576; Niz8.432. 96
(1H t, J=7. 5*Fbunozd)%o*541'r?%4s3ﬁ gl s). 0.95-0.80 (6H m.

Example 21

48,.5R.6R)-5-Acetylami in roxyethylpropyvlcarbamovlil-5.6-
dihydro-4H n-2-ca lic acid triflucroacetate sait

TH NMR (250MHz, De-DMSO+TFA, rotamers) 8.10-8.65 (4H,m), 6 04 (1H,d),
4.95-5.20 (1H,2x d), 4.60-4.70 (1H,m), 4.00-4.60 (2H,m), 3.05-3.70 (4H,m), 2.95
(1H,m), 1.90 (3H,d), 1.60-1.75 {2H,m), 1.25-1.5 (3H,d of t).

Mass analysis Cq4H23N2Og. 1.5 C:HF302. 0. 5H,0. Required: C, 40.08; H, 5 05;
N, 8.25. Found: C, 40.03; H, 4.90; N, 8.09.

Example 22

(48,SR,SR)-S-AGeMaming-amingﬁ-_(ZiZthienzl)ethylcarboxamoyl)-s,s-
dihydro-4H-] n-2-carboxylic acid

TH NMR (250MHz D,0): 7.3 (1H, d), 7.0 (1H, m), 6.93 (1H, d), 5.93 (1H, d), 4.45
( 1H, d), 4.41 (1H, t), 4.42 (1H, dd), 3.65-3.4 (2H, m), 3.05 (2H, t), 2.0 (3H, s);
.Mass spec (Low resolution): MH'=354; Mass analysis Cq7HoN4O5.2
C.HF50,.0.75H,0. Required: C, 42.46; H, 4.51; N, 8.74; 8, 6.7, Found: C,
42.55; H, 4.65; N, 9.17; §, 6.9.



Mass spec (Low resolution): MHerr]=404 Mass anal ysis
Jerr]Herr]Flerr]Nferr]Jerr]. 0.25H err] O Required: C 52.92; H 5.89;
N, 8.05. Found: C, 52.87; H 5.93; N, 7.92. Exampl e 25

(4S, 5R, 6R) - 5- Acet yl am no- 4- am no- 6- [ 2- napht hal en- 1-yl et hyl ) pr opyl car banoyl ]
-5, 6-di hydr o- 4¥b pgdeess- 2- car boxylic acid trifluoroacet ate sal PCTIAZI6PIABNVR
(250VHz, Dierr]-DvsO rotaners) 8.4-7.4 (84 m, 5.85 (1H, 2 x d), 5.05
(1H, 2 x d), 4.4-3.0 (6H, m, 1.85 + 1.8@73H, 2 x s), 1.6-1.4 (4H, m,
0.85 (3H, .2 x t). Mass spec (Low resolution): MHerr]=440 Mass anal ysi's
CerrJHerr]Nerr]derr]. 0.9 (Jerr]HF[err](Jerr]. Required: C, 57.16; H,
5.56; N, 7.75. Found: C 57.1; H 5.8; N, 7.55. Exanpl e 26

(4S, 5R, 6R) - 5- Acet yl am no- 4- am no- 6- (N, N -di et hvl hydr azi nocar bonyl ) -5, 6-

di hydr o- 4H pyr gn- 2-<ia5goxyl ic acid trifluoroacetate salt WD 96/ 36628
PCT/ AU96/ 00289 EXampie 28 [err]H NVR
(250MHz, D er r [(4A88RBRY-ScAcetviamiho-4-ami i : i

J=9Hz), 5.05 & 1 1Hdd 3.5 2H, =3 2.8 3H,
. 1)8 (3H1( eséu ( ) ( m, (

MH err] =315 Ma H IN[ &?ﬁé{ﬁ)ﬁ%ﬁé&@y (r3ﬁsm ué b8lg 30

Clerr] HF[err]CI(éI-hh) WLMGH@, 1483@[s)l-| 5.24; N, 12.58. Found: C,

41.0; H, 5.7;
(4S, 5R, 6R) - 5- flﬁ'kd?%?lﬂg %Ezﬁ g’ogﬁ\éfg 9e51eq|u|5ﬁgnet hngthasrr%?/lT'-gisg-'
di hvdr o- 4H pyr &R | uoroacetate salt [err]H NWR
(250MHz, D err] - DVMSO+TFA, rotarrers) 8.25 (4H, M, 7.10-7.50 (6H nm, 5.93
(1H,s), 4.90-5.2Q0.( », 4.00-4.60 (3H, M, 3.10-3.90 (5H mM, 2.95 (1H m,
2.75 (1H, m, 1.78573 . I\/ass anaIyS|s JerrlHerrlF QJerr]. O.
5H err] O Requi rigs Sl lamino-4-aminp-5-(phenethyliso

\ - SpnL YAt 4.91: N,
7.42,55R ngagpl edifi¥dro-4H n-2-carbo ||c acid trifluoroacetate salt
S pyr - car ol VR @BORRHET B0 Kitbimers) PRI RY (6! Rf.B861 ST S X ),

5.20 (1H, d, J=9Hz), 463 (1H, t, J=8Hz), 4.40 (1H, d, J=7Hz), 4.23 (1H, dd, J=7,
3Hz), 4.16 (1H, t, J=7,5Hz), 4.07 (1H, dd, J=7, 3Hz), 3.91-3.55 (1H, m), 3.37
{1H, dd, J=15, 7Hz), 3.17 (1H, m), 3.06 (1H, dd, J=15, 7Hz), 2.96 (1H, ¢,
J=7.5Hz), 2.01 + 1.98 (3H, 2 x 5), 0.95-0.80 (6H, m).

Mass spec (Low resolution): MH*=404

Mass analysis CogHggF3NzO7. 0.25H,0. Required: C, 52.82; H, 5.89; N, 8.05.
Found: C, 52.87; H, 5.93; N, 7.92.

Example 25

4S.5R.6R)-5-Acetylamino-4-amin 2-naphthalen-1-viethyl)propyicarbamoyil
-5,6-dihydro-4H-pyran-2-carboxvlic acid trifluoroacetate sait ,

TH NMR (250MHz, De-DMSO, rotamers) 8.4-7.4 (8H, m), 5.85 (1H, 2 x d), 5.05
(1H, 2 x d), 4.4-3.0 (6H, m), 1.85 + 1.80 (3H, 2 x s), 1.6-1.4 (4H, m), 0.85 (3H, 2 |
xt).

Mass spec (Low resolution): MH*=440

Mass analysis C,4HgN3Og. 0.9 C.HF:02. Required: C, 57.16; H, 5.56; N, 7.75.
Found: C, 57.1; H, 5.8; N, 7.55.

Example 26
(4S.5R,6R)-5-Acetylamino-4-amino-6-(N.N'-diethvihvdrazinocarbonyl)-5.6-
dihvdro-4H-pyran-2-carboxylic acid trifluoroacetate sait



[err]H NVMR (250 MHz, Dierr]-DVBO); 5.99 (1H, m, 5.30, 5.13 (1H, 2d, J=8
Hz), 4.80- 4.00 (3H, m, 3.42, (1H m 3.27 (1H, m, 2.01 (3H, s),
1.30-1.03 (9H, m); WMass spec (Low resolution): MHerr]=314; Mass analysis
Cerr]JHerr]Herr]Flerr]Nerr](err]. 0.4 Herr]O Required: C, 44.22; H,
5.75, N, 9.67.wogeeads C 44.17; H 6.00; N, 9. 56. Exanol e EXT/AU6/00289
(4S, 5R, 6R) - 5- Acetyl am no- 4- am no- 6- [ [ 2- (4- met hoxyphenyl ) et hyl ]

propyl car banmoyl } - 5, 6- di hydr o- 4H pyr an- 2- @8 boxylic acid trifluoroacetate
salt [err]H NVWVR (250MHz, D[err]-DVSO rotaners) 8.20 (1H, 2 x d, J=8.7Hz),
7.18 (2H, 2 x d), 6.86 (2H, d, J=8Hz), 5.84 (1H, s), 4.99 (1H t, J=8Hz),
4.20+4.04(2H 2 X rr), 3.72 (3H, s), 3.1-2.6 (6H m, 1.82 + 1.80 (3H 2
X s), 1.6 - 1.4 (2H, , 0.81 (3H, 2 x t, J=6Hz) Mass spec (Low

resol ution r r r
Requi red: €. 51 QW'R‘@%" MropSipen (e ] SesriTlen il g b9 il
W0 06/ 36628 d=8Hz), 5,08 (1H,br ), 425 (1H, q), 41 (1H, dd), 3.5 (2drm\R 8/(Shizay), 1.8
(ZZS 5R, 6R) - Exa I-Es)3Q1(3H4t)1O(3H Y hyd henyl ) et hyl ]

roxyphenyl ) e
pr opyl car banoyl %n@r fggél& @hzié ar)l;oxyIY(F:) ac?/d trr?‘ll uor oacet at e
sal t [err] H § 2pelysis, Caﬁ»'ﬂ-} VBt CAHRafer Required C141.25; W) 5.24; N,
(1H ™ 7.04 (f268. Fotna: 6, #0{ALETIN, 423 5Hr) 5 87 (1H br s), 501 (1A
d, J=8 5Hz) 4.22 + 4 (2H, m, 3.1-2.6 (6H n), 1.82 + 1.80 (3H, 2
X S), 165- 1.0 (2H, n) 08(3H n. Mass spec (Low resol ution):
MH err]=406 NExampla2ysi s C[err] H err] F[err] N[err] dJerr]. Requi red C,
50.87; H, 5. 78; (48,51 6R95-Aaiianine-4-am wdrbxvatffohel |
(4S, 5R, 6R) - 5- ACE ‘ : o —ethy
di hydr o- 4H pyr aff~===¢ St S8 t [err] H NWR
(250MHz, Derr] ubmr(aﬁamuz.sgra-emofm rmamers) 78)25 (88.mpH.10y,505(6¢m),
(1H m, 5.06 (5@3(1%;%44@0.5(2@11% maaebrmyg amﬁgorauanx@wsgmmyw

+ 1.81 (3H, Z i? g‘g 0.81 ( Mass spec

resol ution): F nal ysi s C&err]H[errc]‘FLerr]N [ er 4 err

H err] O. Requi ridass enalysis28zqHosFalNaPg; ONSHzO0Bequired: 9 529: N 8
Found: C, 49.04; H, 4.91; N, 7.45.

Example 28 :

4S 5R.6R)-5-Acetylamino-4-amino-6-{ethvlisopropyicarbamovi}-5.6-dihydro-
4H-pyran-2-carboxvlic acid trifluoroacstate sait

TH NMR (250 MHz, De-DMSOQ); 5.99 (1H, m), 5.30, 5.13 (1H, 2d, J-8 Hz), 4.80-
4.00 (3H, m), 3.42, (1H, m) 3.27 (1H, m), 2.01 (3H, s), 1.30-1.03 (9H, m);

Mass spec (Low resolution): MH*=314;

Mass analysis C4gHo4F3N30O;. 0.4 H,0) Required: C, 44.22; H, 5.75; N, 967
Found: C, 44.17; H, 6.00; N, 9.56.

" Example 29
4S8 5R 6R)-5-Acetylamino-4-amin 2-{4-methoxyphenylethyl

lcarbamoyl}-5.6-dihydro-4H n-2-carboxylic acid trifluoroacetate salt
TH NMR (250MHz, De-DMSO, rotamers) 8.20 (1H, 2 x d, J=8.7Hz), 7.18 (2H, 2 x
d), 6.86 (2H, d, J=8Hz), 5.84 (1H, s), 4.99 (1H, t, J=8H2), 4.20 + 4.04 (2H, 2 x
m), 3.72 (3H, s), 3.1-2.6 (6H, m), 1.82 + 1.80 (3H, 2 x ), 1.6 - 1.4 (2H, m) 0.81
(3H, 2 x t, J=6Hz)
Mass spec (Low resolution): MH*=420
Mass analysis CoaHzoF3N3Oz Required: C, 51. 78 H, 5.67; N, 7.88. Found:
C,51.69; H; 5.93; N,7.90.



Found: C, 56.43; H 5.57; N, 6.81 Exanpl e 32

(4S, 5R, 6R) - 5- Acet yl am no- 4- am no- 6-{[ 2- (2. 4-di chl.orophenyl ) et hyl ]

propyl car banoyl } - 5, 6-di hydr o- 4H pyran- 2- carboxylic acid trifluoroacetate
sal t [err]H NVR (250MHz, D{err]-DWVSO rotaners) 8.21 (1H, n), 7.61 - 7.33
(3H, m, 5.81 wolébbs2s), 5.06 + 4.99 (1H, 2 x d, J=8.5Hz), 4. BOUAYIH0023)
4.03 (1H, m, 3.73 - 2.73 (6H, rr) 1.81 + 1.79 (3H, 2 x s), 1.61 -1.40
(2H, m, 0.81 (3H m. Mass spec (Low ré®olution): MH{ err]=458. Mass
analysis CJerr]Herr]d[err]F[err]NJerr]Oerr] Required: C, 46.17: H, 4.58;
a, 12.39; N, 7.34. Found: C, 46.85; H 4.93; Cd, 12.6; N, 7.10

Exanpl e 33 (4S, SR, 6R) - 5- Acet yl ami no- 4- am no- 6-{[ 2- (4- benzyl phenyl ) et hyl ]

propyl car banoyl } - 5, 6- di hydr o- 4H pyr an- 2- car boxyl ic acid trifluoroacetate
sal t - WD 96/ 36628

PCT/ AU96/ 00289 30 [err]H NVR
(250MHz, D[err]Eﬂ!BElQ@Qamers) 8 30 - 8.15 (4H m, 7.30 - 7.11 (9H, m,

5. 89 (1H! S)! S(4 A0e . B Bh 3.7 - 2.4
(6H m, . 1.82 . - i
Mass spec (Low picimas

Cerr]Herr]F ePH]NMBr(EWMHZHPe-DM S0 Hpumqrs) %alﬂHeu" s)cammmwcs(w N.
?4255R g%mg s ZH"d G=PSHz)). t’fﬁ? {9, br 5x 8.5Hz), 4.22 + 4.06 5
6 di hvdlr o- 4H %ﬂaﬁ R R f#@i}ﬁfﬁ%giﬁyéf? piﬁ"(&%gvr?ﬁ’m

(250MHz, D[err]m)NBOS 20(1H 2 x d); 5.81 (1H, br s), 4.97 (1H t,

7Hz), 4.25 - 4.&% IgPeEE réol : 1.80 (3H, s), 1.7 - O7(18H
. Mass spec ow a |

gerr] H[errFF[e MnFﬂ@Fé“ r@? %A%@?Z@ g()%% i‘lsﬁg Froung: &7
N, 8.15. Found50§51 5|15493; Ni7.98 78; N, 8. 15 Exanpl e 35

(4S, 5R, 6R) - 5- Acet yl am no- 4- am no- 6-[ ( 2- napht hal en- 2-yl -

Example 31
48.5R.6R cetviamino-4-ami 2-biphenvi-4-vi-ethvl)lcarbamovil-5.6-
dihydro-4 n-2-carboxylic acid trifluoroacetate salt

TH NMR (250MHz, Ds-DMSO rotamers) 8.24 (1H, br), 7.70-7.55 (9H, m), 5.91
{(1H, m), 5.06 (1H, t), 4.31 (1H, m), 4.21 (1H, m), 3.8 - 2.8 (6H, m), 1.84 + 1.81
(3H, 2 x 5), 1.6 -1.4 (2H, m), 0.81 (3H, m).

Mass spec (Low resolution): MH*=466

Mass analysis CogHaF3N3O;. H,0. Required: C, §6.28: H, 5.73; N, 7.03.
Found: C, 56.43; H, 5.57; N, 6.81

Example :_ag

4S . 5R.6R cetylamino-4-amin 2-(2.4-dichlorophenyl)ethyl
pro gylcarbamoyl}-g,6-dinxdro-4H-p_ﬂgn-2-cam1ic acid trifluoroacetate sait

TH NMR (250MHz, Ds-DMSO rotamers) 8.21 (1H, m), 7.61 - 7.33 (3H, m), 5.81
(1H, s), 5.06 +4.99 (1H, 2 x d, J=8.5Hz), 4.19 (1H, m), 4.03 (1H, m), 3.73 - 2.73
(6H, m), 1.81 + 1.79 (3H, 2 x s), 1.61 - 1.40 (2H, m), 0.81 (3H, m).

Mass spec (Low resolution): MH*=458

Mass analysis Cy,H,6ClF3N3O7; Required: C 46.17: H, 4.58; Cl, 12.39; N,
7.34. Found: C, 46.85; H, 4.93; Cl, 12.6; N, 7.10

Example 33
4S.5R 6R)-5-Acetylamino-4-amin 4-benzyiphenvilethvl

propylcarbamoyi}-5 6-dihydro-4H-pyran-2-carboxylic acid trifiuoroacetate sait



et hyl ) propyl car banoyl ] - 5, 6- di hydr o- 4H pyr an- 2- car boxylic acid
trifluoroacetate salt [err]H NVR (250MHz, Dierr]-DMSO rotaners) 8.26 (1H,
m, 7.9 - 7.74 (44 m, 7.54 - 7.38 (3H, m, 5.88 + 5.84 (1H, 2 x d), 5.08
+ 502 (1 H 2x.d, 425 (1H m, 4.08 (1H m, 3.8 - 2.8 (6H + Herr]O
M, 1.82 + 1.8Gdstides28 X S), 1.65 - 1.40 (2H n), 0.81 (3H PFIAUINEWISpec
(Low resolution): MH err]=440 Mass anal ysis
Jerr]Herr]Flerr]N[err]derr]. 0.8Herr]3 Required C, 57.94; H,. 5.66; N,

7.92. Found: C, 57.88; H 5.78; N, 7.63 Exanpl e 36

(4S, 5R, 6R) - 5- Acet yl am no- 4- am no- 6- ( 2- phenet hyl cycl opr opyl car banoyl ) -5, 6-
di hydr o- 4H pyr an- 2- carboxyllc acid [err]HNWR (Derr]O: rotaners d 7.45
(5H, m, 5.76+5.62 (1 H, d, J=3Hz), 5.55+4.30 (1H, d, J=8Hz), 4.51+4.12

505 (1 m: 2 éﬂl@éﬁzgﬁppﬁz&s&%@f@%éﬁ 35@1@-7@”?%‘3’ 7o G ml)

96/ 36628 589 (1H s), 5.01 (1H, 2 x ), 4.24 -4.09 (2H, m) 3’90/(2893Y 6(72824(6H m),
.31 Mass leD(3HES XY 1.60 L 4 gw@ﬁr H):@ Q/gq)s anal ysis .
errJ]Herr]N e err erri'y Re red C 52.81; H5.73; N
PR bt o i
(4S, 5R, 6R) - 5- AcMasBaanaWSCl’,gﬁmﬂhb;(bpwtﬂzﬁhﬁagu]‘edi-@.usaﬂﬁj b -89%-N, 6.89r o-
4H pyran-2-carb Ayl &gt ate salt [err]H NVMR (250MHz,
Derr]- DNS&TFA?égh%'gc(aéLBHé‘ H, ecdw8"’7.’70 (3H M, 6.02 (1H,d), 5.32 (1H,d),
410440(2H2xn) 3.10-3 70(5Hn) 2.05 (3H,s), 1.55-1.80 (4H m,
1.41 (12Hs), __mlgm MasS anal ysi s C[err]H[err]N[err]CIerr] 1.1

C[err]HF[err]q A4S BRSNS AR8viamined-amhii nold SQohevietiwiibron 5.6
50.09: H 6 77 \lur) vlami Rcvd (Bropylé&tbatio

(4S, 5R, 6R) - Acet iivaro:4 . PYran-2:C2 ‘IE?{ agid tnfluoroacetate s banoyl | - 4- guani di no-
5, 6- di hydr o- 4H |5b|l’NMR2(-25ﬁMHD,<ﬁs+DM36I 8120 (1) 2o dja SB1afid, ), 4.97MH] H JBR
(250Mz, Df err] 7H4Q 85 64 o &R, m})3.523 (4f, M)l 4180 (B, sP 157 6.Fef,; my=

Mass spec (Low resolution): MH*=396

Mass analysis CoH3,FaN20O;7. 0.25H,0. Required: C, 51.41; H, 6. 77 N, 8.15.

Found: C, 51.44; H, 6.78, N, 8.156

Exampie 35
4S,.5R.6R)-5-Acetylamino-4-amin 2-naphthalen-2-vi-

ethyl)propylcarbamovl]-5.6-dihydro-4H n-2-carboxvilic _acid trifluoroacetate
salt

14 NMR (250MHz, De-DMSO rotamers) 8.26 (1H, m), 7.9 - 7.74 (4H, m), 7.54 -
7.38 (3H, m), 5.88 + 5.84 (1H, 2 x d), 5.08 + 5.02 (1H, 2 x d), 4.25 (1H, m), 4.08
(1H, m), 3.8 - 2.8 (6H + H,0, m), 1.82 + 1.80 (3H, 2 x s}, 1.65 - 1.40 (2H, m),
0.81 (3H, m).

Mass spec (Low resolution): MH*=440 '

Mass analysis CogHagFaN3O;. 0.8H,0. Required C, 57.94; H, 5.66; N, 7.92.
Found: C, 57.88; H, 5.78; N, 7.63

Example 36 '
4S .5R.6R)-5- lamino-4-amino-6-{2-phenethvicyclopropyicarbamovi)-5.6-

dihydro-4H-pyran-2-carboxylic acid

H NMR (D,0): rotamers d 7.45 (5H, m), 5. 76+562 (1H, d, J=3Hz), 5.55+4.30

(1H, d, J=8Hz), 4.51+4.12 (1H, t, J=8Hz), 4.16+4.05 (1H, dd, J=3, 8Hz), 3.82
~ (1H, m), 3.56 (1H, m), 3.05 (1H, m), 2.95 (2H, m), 2.05+1.85 (3H, s), 1.06+0.72

(4H, m)



2Hz), 5.15 (1H, d, J=2Hz), 4.19 (1H, m, 4.01 (1H, m, 1.89 (3H, s), 1.75 -
0. 80 (17H, m. Mass spec (Low resolution): MHerr] =438 Mass anal ysi s
CerrJHerr]F[err]NJerr]Jerr] .Herr]O Required: C, 48.6; H 6.6; N,

12. 3. Found: c, 48.5; H 6.4; N, 11.8. Exanmpl e 39

(4S, 5R, 6R) - 5- Axlo¢kégds N0- 6- [ (4- bi phenyl ) et hyl propyl car banoy| | P&E/4USM02E9NO-
5. 6-di hydro-4H pyran- 2-carboxylic acid trifluoroacetate salt [err]H NMR
(250MHz, D{err]-DVSO+TFA, rotaners) 8.74 81H nm, 7.00-8.00 (13H m, 5.90
(1H, M, 5.20 (1Hd of d), 4.00-4.30 (2H,m, 3.62 (1H, M, 2.70-3.50 (5H M,
1.92 (3H,d), 1.60 (2H m, 0.88 (3H M. Mass anal ysi s
Cerr]Herr]Flerr]Nerr]Jerr]. 0.75H err] O Required: C, 54. 84, H 5.63; N
11. 03. Found: C, 55.05; H, 5.53; N, 10.69. Exanpl e 40

(4S, 5R, 6R) - 5- Acetyl am ng di pr opyl car banpyl - 4- guani di no-5, 6- di hydro- 4H
pyr an- 2- car boxy Mass£peg ( Wﬁ%@a lawagi WO 96/ 36628 :

PCT/ AU96/ 00289 Mass analysls CopHasN30s.CoHF 90, Required: 6252.81; W Si73uNaB188.0Nn

of (4S,5R, 6R)- 5 (1R, 2R, 3-tri hydr oxy-
propyl ) -5, 6-di hy |&24-pyr(i‘"f%-aj(i:na"ri %HC acid trihydrate (7.8g) in

met hanol (60m) was added
(tert-but oxycaryﬂ gra'no) pyrazol - 1-yl - met hyl - carbamc acid tert- butyl

ester (7.059,) aj e brop S A ¥ St prad 23C
for 18 hours. D 2y 1.'*_ »-u:n ’Unm ?-H‘I f t mh -4- ﬂm 0-.6-dilyd O - <

col l ected by fi H-avranr2-earbgxylie asidriflueroas iJs saif IS was suspended in a

so: uzlon) of di ghpmm lwéuso sEHm ersa-ﬂrwomm),%éi o
sol ution), aci n r

nour s, The or gafi2 JIH %a@%?? @E@%‘@n ?%* 03{35'3%‘?) 205 284, 15%%3#{1
give a purple fdﬂH]m)Tﬁp‘ls‘l MH.S) 02emlaphed over silica gel (Merck 9385,
80g) using nedi g %éﬂgﬂgm 204 GHINO, ReGURE CSC09 698K 12.10.

required fracti sol vent renoved In vacuo' to gi ve
the title corrpogprﬂ!l’ g‘se 25 étqglg) [err] K NVMR (250MHz,

Derr]-DVBO 11. 40(1H s), 828(1H d, J=7.5Hz), 8.21 (1 H, d, J=8Hz),
7.49-7.27 (10H mlamdie s) 5.97 (1 H d, J= 2.5Hz) , 488(1H m,
4.68 (1H, d, J=6 25 (.
M, 4.12 (1H,

1.42 (9H, s): Mﬁgm : usmggn-z-carbm_th acid tfiflucroacetate salt
: TH NMR (250MHz, De-DMSO 8.66 (1H, m), 8.0 -7.0 (4H, m), 5.82 (1H, d, J=
2Hz), 5.15 (1H, d, J=2Hz), 4.19 (1H, m), 4.01 (1H, m), 1.89 (3H, s) 1.75-0.80
(17H, m).
Mass spec {Low resolution): MH*=438
Mass analysis Co3HagF3NsO7 .H,0. Required: C, 48.6; H, 6.6; N, 12.3. Found:
c, 485 H, 64 N, 11.8.

Example 39

48 5R.6 cetylamino-6-[(4-biphenyl)ethyl icarbamoy! uanidino~
5,6-dihydro-4H n-2-carboxvlic acid triflucroacetate salt

TH NMR (250MHz, De-DMSO+TFA, rotamers) 8.74 (1H,m), 7.00-8.00 (13H,m),
5.90 (1H,m), 5.20 (1H,d of d), 4.00-4.30 (2H,m), 3.62 (1H,m), 2.70-3.50 (5H,m),
1.92 (3H,d), 1.60 (2H,m), 0.88 (3H,m).

Mass analysis CogHzgF3NsO;. 0.756H,0 Required: C, 54.84; H, 5.63; N 11.03.
Found: C, 55.05; H, 5.53; N, 10.69.

Example 40
{4S. 5R, 6R)-5-Acetylamino-6-dipropylcarbamoyl-4-guanidino-5.6-dihvdro-4H-

pyran-2-carboxylic acid trifluoroacetate salt



CerrJHerr]Nerr]derr]. 0.5Cerr]Herr]Jerr]. 0.3Herr]O Required: C
59.39; H 6.82; N, 7.49. Found: C, 59.41; H 6.46; N, 7.43. b)

(2R, 3R, 4S) - 3- Acet yl am no-4-[ 2, 3-bi s(tert-butoxycarbonyl ) guani di no] - 3, 4-

di hydr o- 2H pyr an: 2, 6-di car boxylic aci-d 6-benzhydryl ester To a solution of
(4S, 5R, 6R) - 5- agR) ekl3g¢3k NO- 4[ 2, 3- bi s(tert-butoxycarbonyl) - PCT/AUS6/00289
guani di no] - 6- (1R, 2R, 3-tri hydr oxypropyl ) -5, 6-di hydr o- 4H pyr an- 2- car boxyl i c
acid benzhydryl ester (9.199) in nmethanolgbwater (5:1 v/v, 120m ) was added
sodi um per-i odate (6.38g) and the reaction was stirred at 23[err]C for 1.5
hours. The solid was renoved by filtration and the filtrate was evaporated
in vacuo to give a white solid. This was suspended in t-butanol (55n1)' and
cycl ohexene (7.7m ). To this was added a sol ution of sodiumchlorite

Lhe T ehct 1 on velld & BrpRsnsion 66 (45, 8R SR A Iamine--aite-r{1 Rk Sarioydpglr and
extracted usi ngprepyl}-5,6adihydrostH-piranc2:canboxrylico agian trihyerdte a(7. 8g)win' anethanol

Give o tan oarCoR e Wasﬁ%' s ve%ﬁ¥ﬁh¥Wagﬁm&§r{+@uw‘gF§l

(40-60) was added-hutd estar;(4.07g9 and MBM%FQ The reaction was stired at
PCT/ AU96/ 00289 23°C for 18 hours. Diethyl ether (200ml) was added3éhd the resoltare SbRd wais

filtration to %%%Eif? ﬁ’ﬁfj&ﬁ q&ga rbqgﬁ%&gwh L *%%ggqg%?r%f NVR

6 00 (1h, 5y tdiphenyh ¢az<unem? f‘)Injiheeezmmaane ﬁnﬂsﬁﬁﬁ a7M Sojuian, aﬁrpnﬂeqi Hy

(qu, ]m[, 1] ﬁf gsinh qu)%dhﬂod&%%f@ﬁ%ﬁw ?wm?% ggnplr}iahse
errjoerr Sérate 7 Ne' & Purpte is

?e§§| ul\l i OZ) 79M-\D’§$ , m:srggg éd{bover silica gel (Merck ?285%8%39% usmg mgjilm pressure

(2R, 3R, 4S) - 3- Acpﬂpbgmd@ﬂlﬂyl[aﬁe&té)as(élﬁm -The faguired ficlionsowere ormbihed ahd

di hydro- 2 pyr af?n v«%ﬂt%&ﬁ@é& :h%a?&{:%fp@{”&@ fifief 'coftdblifd Zs( 4 vihifh fodth.

pent af | uor ophen
(2R, 3R 45)- 3- Acét MR (250MHz, DeOMSOL 1140 {1, DoB2BY1H, d, J=7.5Hz), 8.21

guani di no] - 3, 4- le))deras% mulMZ C1OH, an); 1688/ {1, s)C5£976(-1bEftth[5Hz)e4188r

4.4 d HSh)
pent af | uor opherg Dy HeRdIEEH, 1B e} b (k. ek, A% by b BT U AR,
23C for 1 hourMm) IVM@ (bt m)i 369 (@Hle B-44n@H, an) 3:687 u%pﬁ)eﬂ;ﬂs (9H, s), 142
trifluoroacet at@gH (s), Mass analysis:added and the reacti-on was stirred for a

f h 2 h d
wshod consecut o8 ﬁ??ﬁtb%ﬁ g?%r‘ﬁ?"ﬁfécﬁaeé?”?‘f‘s%f S8R 60 N ¥ 402"
bi car bonat e sol GPH ‘-‘aﬁ?ﬂ _

b) (2R,3R,4S)-3-Acetylamino-4-]2,3-bis(tert-butoxycarbonyl)guanidino)-3,4-
dihydro-2H-pyran-2,6-dicarboxylic acid 6-benzhydryl ester

To a solution of (48,5R,6R)-5-acetylamino-4-{2,3-bis(tert-butoxycarbonyl)-
guanidino}-6-(1R,2R,3-trihydroxypropyl)-5,6-dihydro-4H-pyran-2-carboxylic acid
benzhydryl ester (9.19g) in methanoliwater (5:1 viv, 120ml) was added sodium
periodate (6.38g) and the reaction was stirred at 23°C for 1.5 hours. The solid
was removed by filtration and the filtrate was evaporated in vacuo to give a
white solid. This was suspended in t-butanol {55ml) and cyclohexene (7.7mi).
To this was added a solution of sodium chlorite (B.14g) and potassium
dihydrogen orthophosphate (8.14g) in water (44mt) and the reaction was stirred
at 23°C for 2 hours. The reaction was acidified and extracted using ethyl
acetate. The combined organic extracts were dried over anhydrous magnesium
sulphate and the solvent was removed in vacuo to give a tan foam. This was
dissolved in diethyl ether and petroleum ether (40-60) was added the solid was



The organi ¢ phase was dried over anhydrous nagnesi um sul phate and the

sol vent was renoved in vacuo to give the crude title conmpound as a tan
foam (8.11g); [err]H NWR (250MHz, D err]-DMsO) 9.97 (1H, broad s),
7.49-7.27 (11H, n), 6.91 (1H, s), 6.52 (1H, nm), 4.93 (1H n), 4.58 (1H,
m, 4.47 (1H wposAesd8 (3H s), 1.42 (18H s). d) - PCT/AU96/00289
(4S, 5R 6R) - 5- Acetyl am no-4-[2, 3-bi s(tert-but oxycarbonyl ) guani di no] - 6-

di propyl car banoyl - 5, 6- di hydr o- 4H pyr an- 2-3%r boxyl i ¢ aci d benzhydryl ester
To a solution of (2R 3R 4S)-3-Acetyl am no-4-[2, 3-bis(tert-butoxycarbonyl)-
guani di no] - 3, 4- di hydr o- 2H- pyr an- 2, 6- di car boxylic acid 6-benzhydryl ester 2-
(2,3,4,5, 6-pentafl uoro-phenyl) ester (0.70g) in dry tetrahydrofuran (5n)
was added di propyl am ne (0.141g) and the r'eactlon was stirred at 23[err]C

chr omat ogr aphedoaipcied Y e BIEHE the § il 445 Wﬁ%gﬁﬁ%&
(-4psi) and cyNMRhE2eaNEZe DesIM Qéﬂ&-ﬁ@(("ﬂ.ﬁ- A€ (BHem)) 1,6047.2

required fractigog (4RI §), 6.19 (1H)@, 35885482 (1H, 4, J—4Hz).453 (1H, m) 443 (1H -
PCT/ AU96/ 00289 N;}g e
OW

the sol vent renfBbedBP3h &t GH S e 1t|(?H'es)chﬁ§ﬁlﬁ'Bal¥§'s Ca3
foam (0. 341g) . 076CqHaOxNVRequisedE; 60C16; H, 6.45/BL)7.79. . Fosind16, 58.95; B, 6:21; NLH,

d, J=6.25Hz), 83@,\@54;,;&; 16w fetiiztion 7m.§)~;35§7(10H m, 6.97 (1H, s), 6.14
(1H, d, J=5Hz), 5.18 (1M, m, 4. 67 ( m, 4.10 (1H, m, 3.61-3.24 (3H,

n, 314(1H m) 1.84 (3H, s) 160134(4H m, 1.46 (9H, s), 1.40
(9H, s), 0.85 ¢BH, (QR%WA@MM(MZW mbmy&)byamdmo]-u-

H N R 5: N
CerriHerrIN e Mwm arbbiiig! hid oo shgiafh  SRtefS: 211234 53-

8,64 ?ﬁ?
(4S, 5R, 6R) 5- ACBFWQH‘WH ?fpyl car banoy! - 4 guani di no- 5, 6-di hydr o-

4H pyran- 2-carboxylic acid trifluoroacetate salt

4S, 5R6R) - 5- A I
Eil propyl )car ba?rg;r}s ?6&8“‘#"[ 20634(2-%*2??%%%%%0 ﬁéﬁb%&n&
(0.32g) was di sEYARIEIROIR, %ﬁ"ﬁ!‘ﬂ"’@r VI8
(2m) and | eft iri odst adithethylfddhainide 2(10ml) Sanil!hepwmlmeanto vomi)r anweddded

Lot v col oFFRMECHENIT i L) 0 b o S
an off-white sof9rg? r1 sdyjgre pyridine ml? and p%nta?luorophenyl friftuoroae
(1 27m|) was added and the reaction was stirred for a further 2 hours. The
reaction mixture was diluted using ethyl acetate and washed consecutively
using 1N hydrochloric acid, saturated sodium bicarbonate solution. and brine.
The organic phase was dried over anhydrous magnesium sulphate and the
solvent was removed in vacuo to give the crude title compound as a tan foam,
(8.11g); H NMR (250MHz, Ds-DMSO)
8.97 (1H, broad s), 7.48-7.27 (11H, m), 6.91 (1H, s), 6.52 (1H, m), 4.93 (1H, m),
4.58 (1H, m), 4.47 (1H, m), 1.88 (3H, s), 1.42 (18H, s).

d) (4S,5R,6R)-5-Acetylamino-4-[2,3-bis(tert-butoxycarbonyl)guanidino}-6-
dipropyicarbamoyl-5,6-dihydro-4H-pyran-2-carboxylic acid benzhydryl ester

To a solution of (2R,3R,4S)-3-Acetylamino-4-{2,3-bis(tert-butoxycarbonyt)-
guanidino}-3,4-dihydro-2H-pyran-2,6-dicarboxylic acid 6-benzhydryl ester 2-
{2,3,4,5,6-pentafluoro-phenyl) ester (0.70g) in dry tetrahydrofuran (5ml) was
added dipropylamine (0.141g) and the reaction was stirred at 23°C for 4 hours.
The solvent was removed in vacuo and the residue was chromatographed on
silica gel (Merck 9385, 50g) using medium pressure (~4psi) and
- cyclohexanefethyl acetate (1:1 viv) as the eluant. The required fractions were



[err]H NWVR (250MHz, Dlerr]O 5.97 (1H, d, J=3.8Hz), 5.29 (1H, d, J=6.3Hz),
4.41 (1H, dd, J=3.8, 6.3Hz), 4.30 (1H, t, J=6.3Hz), 3.63-3.08 (4H, m,
1.99 (3H, s), 1.66-1.51 (4H, m, 0.9 (6H, mM; Mss Spec (Low
resolution): MH err]=370: Mass analysis:Clerr]Herr]F[err]Nerr](err].
Required: C, Aolotizeddsd- 84; N, 14.49. Found: C, 44.72; H, 5. SECT/ADISHNESO.
The followi ng Exanples 41-43 were simlarly prepared using the nethod
descri bed in Exanpl e 40: Exanpl e 41 34 . :

(4S, 5R, 6R).- 5- Acet yl am no- 6- di but yl car banoyl - 4- guani di no-5, 6- di hydr o- 4H
pyran-2-carboxylic acid trifluoroacetate salt [err]H NVR (250MHz, Dierr] O
5.99 (1H, d, J=3.8Hz), 5.29 (1H, d, J=6.3Hz), 4.39 (1H m, 4.28 (1H m,
3.58-3.12 (4H, m, 200(3H s), 1.75-1.13 (84, m, 0.89 (6H m; Mass
spec (Low resol ut

VH
anal ysis: Jerr] AP é‘g [ 4%%‘?‘)’?’%‘@?’!‘”}’9" ”hgﬂﬁf‘?&g“'ethﬁé'—%——mmﬂ ot )
13.69. Found: Cpalsyélibw féans. (943415) hemna(zsomummaaum)zm 46 (1H, s), 8.27

PETAALRGA00289 H d, J=6.25 d, $=7.5Hz), 7.48-7.27 o7 (HEERE42
4S, 5R, 6R) - 5- A 1 - Q- 6-
I G
(250MHz, Df err] @147(fH,7m} 1.84/(3H) 5), 3.602+.345@H 1), 1260(8H, 5),2B40 184, ), 0.85

J=6.5k), 4.6 24 oﬁ(ﬁﬁ*i&ﬁiéﬁa ysls; 6-1. 45 (2H, m, 0.86
Gt amr e R A s R

Found: C, 50.01:58t64; H; 58, N\|7612 10 Exanpl e 43
(4S, 5R, 6R) - 5- Acet yl am no- 6- (decyl et hyl car banoyl ) - 4- guani di no- 5, 6- di hydr o-

?)[F;P)r/]r ar[;lVéO)Cagb%Xgl g{b@%ﬁtrlfl uo oace ate sa]It aE'PY[Ji'Q‘-\ m%%%y,

5.19 (1H, m, 44&9pﬁaﬁ@—@ﬂoxylbacﬁtﬁ|ﬂu&oéﬁetaﬁ-salm 3.03+2.81 (3H, 2xs),
1.87 (3H, 2xs), 1.42 (2H, , 1.24 (16H r’r) 0.87 (3H, r’r) Mass anal ysi s

Cerr]Herr]Ferr err Jerr 0.33H e O. Requires: C, 49.37: H, 6.96;
N, 15.52. Found:{4 %3 ;-ﬁ-fwedlaremeé-[ l§ esj)utoxywrbonyl)-guamdmoj-s-

dlpropylwrbamoyl—s S-dlhydMH-pyran-z-mrboxyhc acid benzhydryl ester
(0.32g) was dissolved in dichloromethane (2ml) and trifluoroacetic acid (2ml)
and left to stand at 23°C for 2 hours. The solvent was removed in vacuo and
the residue triturated with diethyl ether (20ml). The resulting solid was collected
by filtration and dried to give the title compound as an off-white solid. (0.158g)

1H NMR (250MHz, D20) 6.97 (1H, d, J=3.8Hz), 5.29 (1H, d, J=6.3Hz), 4.41
(1H, dd, J=3.8, 6.3Hz), 4.30 (1H, t, J=6.3Hz), 3.63-3.08 (4H, m), 1.99 (3H, s),
1.66-1.51 (4H, m), 0.9 (6H, m); Mass Spec (Low resolution):MH*=370:Mass
analysis:C4gH2gF3N507. Required: C, 44.72; H,5.84; N,14.49. Found: C,
44.72; H, 5.87; N, 13.99. '

The following Examples 41-43 were similarly prepared using the method
described in Example 40:

Example 41 | '

(4S.5R 6R)-5-Acetylamino-6-dibutylcarbamoyl-4-guanidino-5.6-dihvdro-4H-

pyran-2-carboxylic acid trifluoroacetate sait :

1H NMR (250MHz, D20) 5.99 (1H, d, J=3.8Hz), 5.29 (1H, d, J=6.3Hz), 4.39

(1H, m), 4.28 (1H, m), 3.58-3.12 (4H, m), 2.00 (3H, s), 1.75-1.13 (8H, m), 0.89

(6H, m); Mass spec (Low resolution): MH*=398 Mass analysis:CogH32F3N507.
- Requires: C, 46.96; H, 6.31; N, 13.69. Found: C, 46.26; H, 5.94; N, 13.26.



Exanpl e 44

(4R, 5R, 6R) - 5- Acet yl am no- 4- am no- 6- (di propyl ¢car banoyl ) -5, 6- di hydr o- 4H
pyran-2-carboxylic acid a)

(2R, 3R, 4R) - 3- Acet yl am no- 4- azi do- 3, 4- di hydr o- 2H pyr an- 2, 6- di car boxyl i c
acid, 6-nethylwevksssas To a sol ution of PCT/AU96/00289
(4R, 5R, 6R) - 5- acet yl am no- 4- azi do-6- (1R, 2R 1, 2, 3-tri hydr oxy-

propyl ) -5, 6-di hydr o- 4H pyr an- 2- car boxyl i 3%&ci d, nethyl ester (Woa1/16320)
(3.95g9) in nethanol/water (3:1 v/v, 60m) was added sodi um peri odat e
(5.18g). After stirring at 23C for 17 hours the m xture was filtered and
the filtrate was evaporated to | eave an orange liquid. The liquid was
suspended in tert-butanol (80m ) under nitrogen and a sol ution of

pot assi um di hydrogen orthophosphate (8.04g) and sodiumchlorite (8.04g) in
water (40m ) was added. The mixture was stirred for 1 hour at 23C, then
was cool ed i n | Example 42 s decol our i sed b the addition of 20% sodi um
met abi sul phite g® shigR).5-2 3 ShetiVibron z 4-8LahibingdReat € (X
3) and the conbi er J

PCT/ AU96/ 00289 di g anhydr ous
magnesi um sul ph&Hd\lbﬁﬂZ&Wlﬂl)lﬂzﬂ) 7\5&&2e6ﬁbdnht598+51856(&ﬂp2x6) §5.28.\(tH; «de
title conpound )¢ 8.2
(1H, d, J=8Hz), 95%??%2%391%10@;),%3519{% Hﬁ% 3 (IH ., "] Ei3d géii t
3.8 (3H, s), 3 ¢7h°Hz)Mgss gpes towspsol '@P)( . (1 ow

resol ution): M—0238§5F3N5®7 Requares C, 50.64; H, 5.54; N, 12.84. Found C. 50.01; H,
(4R, SR 6R) - 5- Acglggl pMiAQqpAd- azi do- 6- (di propyl car banoyl ) - 5, 6- di hydr o-

4H pyran- 2-carboxyl i ¢ acid, methyl ester. To a stirred solution of

(2R 3R 4R) - 3-acetyl am no- 4- azi do- 3, 4-di hydro-2H pyran- 2, 6-di carboxylic
acid, 6-nethyl mglg@ 759) and pyridine (0.57m) in dry
dlrrethylforrram ] d ) s added pe ]

: areoxviic agidite fatesslicd wit h dl'lute hydrochl oric
acid (X3) sat GHSNMRWMHB mmsmassmm(‘mm:@) BR3qNH, hf)J 561 (‘[hl?d

organi ¢ phase W3So 5 \(?ﬂ %3911 n 'ﬁ%-%”lft(‘ﬂﬁ, %& nt
d 't ff ot
e ey 1P Ao A e A

was left for 17029%3FQN5O%3033H2®rmnmnmﬂawdivasspundsm a'-mlddam;l
was partitioned48el"eEB 88: N, 12.51.

Example 44
4R .5R 6R)-5-Ace in in dipropvicarbamov!)-5.6-dihvdro-4H-

an-2-carboxylic acid
a) (2R,3R,4R)-3-Acstylamino-4-azido-3,4-dihydro-2H-pyran-2,6-dicarboxylic
acid, 6-methyl ester.

To a solution of (4R,5R,6R)-5-acetylamino-4-azido-6-(1R,2R,1,2,3-trihydroxy-
propyl)-5,6-dihydro-4H-pyran-2-carboxylic acid, methyl ester (W091/16320)
(3.95q) in methanol/water (3:1 viv, 60ml) was added sodium periodate (5.18g).
After stirring at 23°C for 17 hours the mixture was filtered and the filirate was
evaporated to leave an orange liquid. The liquid was suspended in tert-butanol
(80ml) under nitrogen and a solution of potassium dihydrogen orthophosphate
(8.04g) and sodium chlorite (8.04g) in water (40ml) was added. The mixture
was stirred for 1 hour at 23°C, then was cooled in ice and was decolourised by
the addition of 20% sodium metabisulphite solution. The mixture was extracted
with ethyl acetate (x 3) and the combined organic extracts were dried over



ethyl acetate and dilute hydrochloric acid. The organi c phase was
separated, was washed with dilute hydrochloric acid (x 2), saturated

sodi um bi carbonate solution (x 3) and brine. The ergani c phase was.-dried
over anhydrous magnesi um sul phate and the solvent was renoved in vacuo to
afford a brown wewésues The syrup was chromat ogr aphed over si | IPCT/AUSEH02R9
9385, 100g) using nediumpressure (ca 4 psi) and ethyl acetate/cycl ohexane
(3:2 v/v) as eluant Appropriate fracti on86were conbined and the .sol vent
was evaporated in vacuo to give a yellow solid which was triturated with’
ether to afford the title compound as pale yellow crystals (0.567 Q).
[err]H NVR (250MHz, Dlerr]-DVMsO) 8.15 (1H, d, J=8Hz), ‘5.95 (1H, d, J=4Hz),
4.9 (1H, d, J=6Hz), 4.4-4.6 (2H, m, 3.8 (3H, s), 3.0-3.5 (4H, m, 1.85

3H, , 1.3-1. 0,8 8Hz Ve

ﬁesol 3% i on): ?M;:%@Q "9%5%*?#%6[@%5# ;};Téqs? ’Qr\"%""’i\;‘°
0.25C err] H err]lcaw title dcompound, as5 2. rown-soligl [260MHz, D¢~
52.43; H 6.93 piusol’s23(1H, d, SMPHEFTIA, 4, J-3Hz§ 465 (2H, m), 43 (1H, t,

(4R SR, 6R) - 5- AcelTHSHRn38 (3 fb-ZORB (1o Pross shibd| BHs 2. dM‘P?Gr‘iPec- (low

4H pyr an- 2- car ba:epblllioa):MI-l =28 a stirred sol ution
(4R, 5R, 6R) - 5- acetyl am no4- ai do- 6-

(di propyl car banop o-4 ran- arb CI d, h ester
(500ng) in tetr drc‘ﬁgvé*rg%gﬁ%ﬁwmé\" g&@ﬁ&’%gp’é l)‘erdrK'd

t ri phenyl phosphi 4id-pyfare2wgihoxiic avid, iIn@hylaster. at 23C wat er (1n1 ) was added
and the solution was stirred for a further 21 hours. Triethylamne (1m)

was added and stirring, wa ont i nye rthe 7 hours after which. the
sol vents were re vﬁdgp'ﬁesaﬁ‘ﬁ@"’ ??%235}3“}15'%096{ NQd=2ZidR:B A Fhydg-

et hyl acetate, vpyran+d, @dloamnxykmagld.r Gmethylmytm's(rl Lﬂﬁg$ ahd pyridinea(0cb 7} in dry

sol vent was evap, fr@tﬁﬁfa uq ﬁﬂl)' ﬂw“’*ﬁ;ﬁmﬂ%”wdﬁ

chr omat ogr aphed Q) er SI J um ssur 4
psi) and chl or of {%g ?“’H@ éﬁhﬂﬁe g5 s

wer e conbi ned amdith teﬂndcdcetate (ﬂﬁﬂmlbaadmaawdshed with udilute hydrbtlotic acidh (%33,
lid which

and was stirrod o mg@i"érr E‘“W@E?"m@“ﬁ‘%@%&’?q’m@r'““““93“%*5

vacuo to afford 't" s, pgnesiym, suipbate, Ff‘é‘g fﬂ\ﬁ%"

(250MHz, Dierr]- mto&mm a lrovn oihwhich, was fedissdived in amtmydmmran ((mnu

J=4Hz), 4.4 (1H, DEH 99('31 Ag.ﬁni Qddé%daﬁa »th@r@a‘iﬁu%n%ﬁaé@ﬁfdﬁﬂ Polrs( 8,

s), 1.6 (4H, rr)

resol ution): E‘ H’I—f‘%‘fr"‘]%[ B?'?é'?f%q pptween,
H err] O Requir edeﬂ'@l aeetamgandﬁnlme Ql?si OrIQZI? The arganic phase 3Was sepagated.

N, 11.54. was washed with dilute hydrochloric acid (x 2), saturated sodium bicarbonate

solution (x 3) and brine. The organic phase was dried over anhydrous
magnesium sulphate and the solvent was removed in vacuo to afford a brown
syrup. The syrup was chromatographed over silica (Merck 9385, 100g) using
medium pressure (ca 4 psi) and ethyl acetate/cyclohexane (3:2 viv) as eluant.
Appropriate fractions were combined and the solvent was evaporated in vacuo
to give a yellow solid which was triturated with ether to afford the title compound
as pale yellow crystals (0.567 g). 'H NMR (250MHz, D;-DMSO) 8.15 (1H, d,
J=8Hz), 5.95 (1H, d, J=4Hz), 4.9 (1H, d, J=6Hz), 4.4-4.6 (2H, m), 3.8 (3H, s),
3.0-3.5 (44, m), 1.85 (3H, s), 1.3-1.7 (4H, m), 0.8+0.87 (6H, two t, J=8Hz).
Mass spec. (low resolution): MH' = 368. Mass analysis: C.gH5N50s.
0.25C,Hz0, Required: C, 52.39; H, 6.93; N, 17.88. Found: C, 52.43; H, 6.93; N,
17.83. ' :



Exanpl e 45

(4R, 5R 6R) - 5- Acet yl am no- 4- hydr oxy- 6- (phenet hyl propyl car bamyl ) - 5, 6-
di hydr o- 4H pyran- 2-carboxylic acid a)

(4R 5R, 6R) - 5- Acet yl am no4- (tert-butyl di phenyl -sil anyl oxy)-6-[ (1S, 2R) -

1,2, 3-tri acet owopopmesps/| ] - 5, 6- di hydr o4H pyran- 2- car boxyl i ¢ aciRET/ARNEG)289
ester.

(4R, 5R, 6R) - 5- Acetyl am no- 4- hydroxy 6[ (1S,3TR) - 1, 2, 3-tri acet oxypropyl ] -5, 6-
di hydr o- 4H pyr an- 2-carboxylic acid, nethyl ester (55.0g) in anhydrous

di et hyl f or mam de (200m ) was treated with imdazole (17.5qg), 4-

di met hyl am nopyridine (2.8g) and tert-butyl di phenylsilyl chloride (66m)
and the reaction stirred under nitrogen and heated at 60[err] for 26

hours. A furtheg, ali si |yl
chloride (6. 6m‘i éﬂﬁéﬁﬁﬁ%ﬁa‘w&*‘%@%@%ﬂvﬁﬁwm S2hiffio>
PCT/ AU96/ 00289 4H-pyran-2-carboxylic acid. the reaction

m xture heated for a further 19 hours. The reactlon mxture was allowed to

oetato (x 2 Tasedex: plited  xalBgl L4%5ﬂﬁ%?§§§%m L
g\r/;ne a?ddd[ gedmwlmmm?deﬂﬂﬁémm@oﬂhﬁﬂ;?m mqﬂgdseeshe
por at e r

RN T e g
conbi ned and t hetireasl fos & furtben2d dhours. vaoeﬂsaylamlge {tml) ivas: added emrptmm Was a
\ghlﬁ e(z aamdg 66. %muédféﬂé"fm r 72l &l@éé&l)/eﬂts%réréﬁ 0134 2
m 13\ 76 (Sh e péstiingiq tfyvasze@?se'wrg%'za@@ pies et oust angarols
1.10 (9H s). Mnagnéiam.sulphate, ansidhe solveit wad-gvaporated @7 acudiodeavesa ysliow
Cerr]Herr] Nq?(f\f'd S’I‘ngé'& W8S ‘chrom8fdgraphet Svet ‘sitid} (Mefk: o588 M5g) Cusing

60.45: H, 6.39;

(4R, SR 6R) - 5- AESuRPAERSIIS (67 (4 MeDyaed shiargfomnimatiyanal (156L YY) RS #lyant.

1,2,3-trihydr oxa\pmnppalq fréctiond iwere rcombiihqul/arhth2- salvérd was evaporatedia vaglio

R2R 3 {11 acet D pmor o Whi &l “!r““’“"r Mes SiRnass 1 ek NS kol

ester (66.29) .W%%@d@%ﬁﬂ% e?%é@’ t1eé g@ﬁ#‘ﬁfg‘?ﬂf?&de

(0.5g) and the reramedoin mauorbdaftotdethemtltarmuhdraslafwﬂntmsehd ]‘Wamgs)acil-ﬂ on

was neutralisedy kfﬁbmﬂ' ﬁgBWlSﬁ l‘l BM 81, " R9 I SHI)!

TR ikt ok By B T S 2
(4H, m), 094+0 99 (6H two t, J—7 5Hz) Mass spec. (low resolution): MH" =
328. Mass analysis: C45H,5N30s. 1.5 H;O Required: C, 50.79; H, 7.90; N,
'11.85. Found: C, 50.87; H, 8.04; N, 11.54.

Example 45
4R .5R.6R)-5-Acetytamino-4-hydroxy-6-{phenethylpropylcarbamovl)-5.6-

dihydro-4H-pyran-2-carboxylic aci
a) (4R,5R,6R)-5-Acetylamino-4-{tert-butyldiphenyl-silanyloxy)-6-{(1S 2R)—
1,2,3-triacetoxy-propyl}-5,6-dihydro-4H-pyran-2-carboxylic acid, methyl ester.

(4R,5R,6R)-5-Acetylamino-4-hydroxy-6-[(1S,2R})-1,2,3-triacetoxypropyl}-5,6-

dihydro-4H-pyran-2-carboxylic acid, methyl ester (55.0g). in anhydrous
dimethylformamide (200ml) was treated with imidazole (17.5g), 4-
dimethylaminopyridine (2.8g) and tert-butyldiphenylsilyi chioride (66ml) and the
reaction stirred under nitrogen and heated at 60° for 26 hours. A further aliquot
of imidazole (1.75g) and tert-butyldiphenylsilyl chloride (6.6ml) was added and



7.34-7.72 (10H, m, 6.27 (1H, s), 5.74 (1H, d), 4.32 (1H, dd), 4.22 (1H,
d), 4.08 (2H, nm), 3.91 (2H, dq), 3.74 (3H, s), 3.64 (1H s), 1.85 (3H, s),
1.11 (9H, s). Mass Spec. (Low resolution): MHerr] = 544. Mass Anal ysis:
[err] O.5H err]Q Requires: C, 60.44; H 6.93; N, 2.53. Found: C, 60.45: H,
6.87, N, 2.62.wooks3es28 . PCTIAU96/00289
(2R, 3R, 4R) - 3- Acet yl am no-4- (tert-butyl di phenyl si | anyl oxy) - 3, 4- di hydr o-

2H pyran- 2, 6-di carboxylic acid 6-nethyl 28ter.

(4R, SR 6R)--5- Acetyl ami no-4- (tert-butyl di phenyl sil anyl oxy)-6-[(1 R 2R) -1
,2,3- trihydroxypropyl]-5, 6-di hydro-4H pyran-2-carboxylic acid nmethyl ester
(53. 29) in nethanol-water (3:1, 400m) was treated wi th sodi um peri odate
(44.0g9) and stirred at 23[err]C for 24 hours. The reaction m xture was
];chlT} i[JSg/ 88;’8;%\9“' E%tlﬁndure he ed9 16 ’ 36&“31« 19 hoursgJhe reaction. BWH‘P -Was

give a white f aliowed rtosndl!bamnmahﬁad,pdmned with wafar- (ﬁﬁl)miband (sidranted withl

sodi um chl-ori t @tHyf Mw&gﬁgd ‘m‘taﬁgg Rishforic/dci@9)
300m
e S e i s i T ot

sol ution (1. SLMasTavapmitedetntglmadurwmtml mog) 3bhetfasra wasichtmoglaphedct S

e Y PR ol it feenr s O

di i sopropyl et hé°e t{“r?\g@ 93‘!?5‘ t3 "TQH“’PFH JoNS) Were i, |

CDCl[err]). 7 &ambu@ énd ithe splverit Mc(vadi mdt)acuétean(dtlhe _t!g__gm_nglas a?

4.30 (1H, té%éﬁ.l—t % 8\)' 8‘ qu

Mderr] = 498 ngs ﬁs;@_é g\l I-'flz"\efl 9&“43-2 §H EQ g;s 6 45;

N, 2.71. Found ddHo m)24 H,

E4E 58’[ ﬁRl) OgnA&t&ﬂ&@MG)M O7 3H - QLQQBd3Hhs)ny17dl (BHI;I;) dxd (86t, s). Mass Spec vl
ene ro a i

egt o y2p( 1&( g%ok“ ]:o“ﬁl(gﬂﬂfag Ag‘a&!fs gpébt yhbﬁgnr@& i<l s0. gt hy

tetrafl uorobor solutlon
(2R, 3S, 4R) - 3- acet yl am no- 4 (tert-

but yl di phenyl S|d)anyk 'g{ %y' (ﬁﬁbﬁ)-
e I e e

N- phenet hyl propyl am ne (722ng) and the react lon was stirred at 23[err]C

for 16 hours. di Héhyisian IBW-RQR%WS
partitioned bet Weeqoxypz,g,;y aqeh yaro-aBSrEn- The xyfic 46id, methy! ester (66.2g) in

anhydrous methanol (1L) was treated wﬂh sodlum methoxide (0.5g) and the
reaction stirred under nitrogen for 1.5 hours. The reaction was neutralised by
the addition of Dowex 50W-X8 and the resin removed by filtration. The filtrate
was evaporated to give the title compound (53.2g); NMR H (250 MHz, CDCl,).
7.34-7.72 (10H, m), 6.27 (1H, s), 6.74 (1H, d), 4.32 (1H, dd), 4.22 (1H, d), 4.08
(2H, m), 3.91 (2H, dq), 3.74 (3H, s), 3.64 (1H, s), 1.85 (3H, s), 1.11 (9H, s).
Mass Spec. (Low resolution). MH* = 544. Mass Analysis: C5gH37NOgSi. 0.5H,0
Requires: C, 60.44; H,6.83; N, 2.53. Found: C, 60.45: H, 6.87; N, 2.62.

c) (éﬁ,3R,4R)-3-Acetylamino-4-(tert-butyldiphenylsi!anyloxy)—3,4-dihydro-
2H-pyran-2,6-dicarboxylic acid 6-methy! ester.

(4R 5R 6R}-5-Acetylamino-4-(tert-butyldiphenyisilanyloxy)-6-[(1R,2R)-1,2,3-

trihydroxypropyl}-5,6-dihydro-4H-pyran-2-carboxylic acid methyl ester (53.2g) in
methanol-water (3:1, 400ml) was treated with sodium periodate (44.0g) and
stirred at 23°C for 24 hours. The reaction mixture was filtered and the filtrate



extracts were dried over anhydrous sodi um sul phate and the sol vent was
renmoved in vacuo to give a fawn foam The foam was chromat ographed over
silica (Merck 9385, 45g) using medium pressure (ca 4 psi) and ethyl

acet at el cycl ohexane (1:2 v/v) as the eluant. The required fractions were
conbi ned and t @@ dsBkésgnt renoved in vacuo to give the title cPOPAUNNORY a
white foam (1.1g). [err]H NWVR (250MHz, CDCl[err], rotaners) 7.6-7.1 (15H,
m, 6.0+5.95 (1H, 2xm), 5.9-5.8 (1H, 2xd38J=6Hz), 5.2 (1H, 2xd, .J=5Hz),
4.6 (1H, .2xd, J=3Hz), 4.0-3.7 (1H, nm, 3.8 (3H 2xs), 3.5-2.9 (4H, m,
2.8+2.5 (2H, 2x m), 2.0 (3H, 2xs), 1.5-1.2 (2H, m, 1.1 (9H, s), 0.9+0.7
(3H, 2xt, J=7Hz). WD 96/ 36628 :

PCT/ AU96/ 00289 40 e)

(4R 5R, 6R) - 5- Acet yl ami no- hydr oxy-.6 henet h car bano
(i by o At pyr RVRGIRERRy Ve & Wi FRefn, TTBJparm Was eyspended in tertiuganol

sol utton of (7004#) 5FBraR) sbdiamet y:hluitmo (Z1ﬁ4g)t-and potasslum dihydrogen

but yl di phenyl si |, f@%%‘ﬁ@ - bﬂf?@ % ﬁﬁdtﬁl@ %Q’ééan-
2- carboxylic aC| es rof ur an
tetrazn- butyl ﬁvm.farwﬁf a@leéz%mfanal 3%§¢meowetamsulph e added to

t et r ahydr of ur anjecdibtirtse thefmuthn (ASLY.3(Tds wab extracted|wi

ﬂﬂémv%cétmﬂieé
vacuo and the rgwg p@ééﬂehl %ﬁ]bﬁgt% b‘wé?e g.h Idﬂ@% t dThe

organi c extracts were dried over drous"sodi um su vent
was renoved in SYIRRsated tg give m yellgw foam (S3:Ra) This vas ki @b%mtbmersandca

(Merck 9385, 70@isgpropyleertsigive Wm@anm NMR (250 MHz,
di chl h

corbi ﬁéﬁ”ﬁ%da{‘ﬁ?ﬂ;‘%%?"%*ﬁ% *%1 a@tg. AT LA

pal e yel | ow f oaf)} 3.74ddH, s mw\m Mm ngyc(lfqusolutmmrﬁﬁs 3Ma§s|
m, 6.2 (1H 2x@nallsis: U?;as,ﬁo}{sﬁ ﬂnéﬁ Ré’qtﬁl-esde%mss f,6.48:- 1, 2?4H=oéﬁﬂic

J=6Hz), 46+4566§?n,_|2 2X ! 3H " 2xs), 3.7-3.3
n, 3.0+2.8 (2H 2xs) 1. 8- (2H rr) 09(3H m ; lvass

spec. (low resolution) M—l[err] 405. f)
(4R 5R 6R)-5- Acgyyl ammssmmmm&mmmyuimymw@ 35, 6-

?Izlpeyggeoaﬁe)H EyrAgps@r M@hﬁé@?ﬁygﬂ? S AR SR BNiBy 139, methy!

di hydr o-4H pyra carboxylic acid, nethyl ester (300mg) in
triethylamne/water (1:2, 1.5m) was heated at 50[err]C for 2 hours.

Further tri et hybagingel b5 RI%SaRheuichiih| WrdfBrasbriR @ 484 S
was added to a solution of (2R,3S,4R)-3-acetylamino-4-(tert- '
~ butyidiphenyisilanyloxy)-3,4-dihydro-2H-pyran-2,6-dicarboxylic acid, 6-methyl
ester (2g) and N,N-diisopropylethytamine (1.4ml) in dimethylformamide (5mi),
under nitrogen. To this was added N-phenethylpropylamine (722mg) and the
reaction was stired at 23°C for 16 hours. The soivent was removed in vacuo
and the residue was partitioned between water and ethyl acetate. The organic
extracts were dried over anhydrous sodium sulphate and the solvent was
removed in vacuo to give a fawn foam. The foam was chromatographed over
silica (Merck 9385, 45g) using medium pressure (ca 4 psi) and ethyl
acetate/cyclohexane (1:2 viv) as the eluant. The required fractions were
combined and the solvent removed in vacuo to give the title compound as a
white foam (1.1g). 'TH NMR (250MHz, CDCl3, rotamers) 7.6-7.1 (15H, m),
6.0+5.95 (1H, 2xm), 5.9-5.8 (1H, 2xd, J=6Hz), 5.2 (1H, 2xd, J=5Hz), 4.6 (1H,
2xd, J=3Hz), 4.0-3.7 (1H, m), 3.8 (3H, 2xs), 3.5-2.9 (4H, m), 2.8+2.5 (2H, 2x m),
2.0 (3H, 2xs), 1.5-1.2 (2H, m), 1.1 (SH, s), 0.8+0.7 (8H, 2xt, J=TH2).



evaporated to dryness and co-evaporated with toluene (5m, x 3) and ether
and dried to give the title conpound (155ng). [err]H NMR (250MHz,
Derr]-DMSO, rotaners) 7.7 (1H, 2xd, J=9Hz), 7.2-7.4 (5H, m, 5.8 (1H,
2xd, J=5Hz), 4.8 (1H, 2xd, J=8Hz)), 4.2 (1H, m, 4.1 (1H m, 3.0-3.8 (5H,

m, 2.7-2.9 (2kkoddsess8 (3H two s) 1.4-1.6 (2H m 0.8 (3H, PAFAURMSS -
Spec. (Low resolution): MHerr] = 391. Mass Anal ysis:
Cerr]Herr]Nerr](err].0.8 CJerr]Herr]Mdp 1.0 Herr]O Requires:. C, 60.9;
H,8.2; N, .80. Found: C 60.9; H 8.0; N, 8.1. Exanpl es. 46 and 47 were’
prepared in a simlar manner to Exanple 45 WD 96/ 36628

PCT/ AU96/ 00289 ' 41 Exanpl e 46

(4R 5R 6R-5- Acet yl am no- 4- hydr oxy- 4[ ( 2- bi phenyl 4-yl - et hyl opr opyl car banoyl ]
-5, 6--di hydro-4H agyran 2- carboxyllc acid [err]H NVR (250 MHz, DO err]-DVB0O,

rotaners). 7.288). 72(4R.OR6 MMMWYQ@EMWWWWNO -§§'(1H

, 4.11 (1H, i Lo thyf two s) 1.4-1.7 (2H,
r6?76-0.,91E3H rr’Tr).)m Massﬁé%gé (Lowres%lélgtlon) 3§I\’ﬁl{err] ) 467. l\/asg "

Analysis: Cferr]Her]rNerr]Jerr].0.5 Cerr]Herr : H[err]ORe wres
C, 64.49; H 7.3p N a6. 4atmadund safytiopyt. g50f H, (4 5SGR)-56a@ylam|

(4R, 5R26R) ﬁ AcI d NRy lﬂi«'
D o g ot ey oo oL . Gl v e
1.83 (3H, s), 1. Wamwn(um{luar;de (OZ&&O(@HM saigtion\in detratiydrofuranjvifter 4 hours
Efg?'rﬁ_ll[ gm] N'VH 12 d°c;?%9%:IDRG;'&Sr£§?éM§#éd5gﬂ/gwd Hheggb Nbgiﬂhb% e wﬁed
55.65° H 0. 1’4 jbq%veép 0‘?5'] ﬁ@y e orgamc éxtrabts were drleé' over
(4R 5R, 6R) - 6- (24mmdtmy|sodm suiphate) and the selventrwas rfemovieddinasacus-to give an
E 2:? f ggoggﬁcgt {IAcet his §cﬁil§iti'b%}6 hh@b&éﬂsuﬁc&ma&kmsas qgoﬁlu) @sing medium
et hyl ) propyl car @Jﬁ%ﬁ}ﬁ?ﬁa({) ‘?%'Ht Fﬁﬁéﬁ@%ﬁb Fﬂﬁ"@(%é)g @%dﬁﬁﬁwtmll-hﬁyr a
n-2- carboxyl i dequired fractions|ware combined and the solvent removed in vacuo to give the
title compound as a pale yellow foam (3.98g). ' H NMR (250MHz, CDCl,,
rotamers) 7.3 (5H, m), 6.2 (1H, 2xd, J=7 Hz), 6.1+6.0 (1H, 2xd, J=4Hz), 5.1+4.9
(1H, 2xd, J=6Hz), 4.6+4.5 (1H, 2xm), 4.4-4.2 (1H,2x m), 3.8 (3H, 2xs), 3.7-3.3
(4H, m), 3.0+2.8 (2H, 2xm), 2.0 (3H, 2xs), 1.8-1.3 (2H, m), 0.9 (3H, m); Mass
spec. (low resolution) MH* = 405.

f) (4R,5R,6R)-5-Acetylamino-4-hydroxy-6-(phenethylpropylicarbamoyl)-5,6-
dihydro-4H-pyran-2-carboxylic acid.

(4R,5R,6R)-5-Acetylamino-4-hydroxy-6-{phenethylpropylcarbamoyl)-5,6-
dihydro-4H-pyran-2-carboxylic acid, methyt ester (300mg) in triethylamine/water
(1:2, 1.5ml) was heated at 50°C for 2 hours. Further triethylamine (1ml) was -
added and the reaction heated for 2 hours. The reaction mixture was
evaporated to dryness and co-evaporated with toluene (5mi, x 3) and ether and
dried to give the title compound (155mg). 'H NMR (250MHz, Dg;-DMSO,
rotamers) 7.7 (1H, 2xd, J=9Hz), 7.2-7.4 (5H, m), 5.8 (1H, 2xd, J=5Hz), 4.8 (1H,
2xd, J=8Hz)), 4.2 (1H, m), 4.1 (1H, m), 3.0-3.8 (5H, m), 2.7-2.9 (2H, m) 1.8 (3H,
two s) 1.4-1.6 (2H, m) 0.8 (3H, m). Mass Spec. (Low resolution): MH* = 391.
Mass Analysis: CogHpgN,0g.0.8 CgHgN, 1.0 H,0 Requires: C, 60.9; H,8.2; N,
8.0. Found: C, 60.9; H, 8.0; N, 8.1. '

Examples 46 and 47 were prepared in a similar manner to Example 45.



To a sol ution of (4R 5R, 6R) - 5- acet yl am no- 6-[ ( 2- bi phenyl 4-yl -

et hyl ) propyl car banoyl | -4- (tert-butyl di phenyl sil anyl oxy) -5, 6-di hydr o- 4H- pyra
n-2- carboxylic acid nethyl ester (1.06g) and 4-di net hyl am nopyri di ne
(0.12g) in dioxane (10m ) was added di-tert-butyl dicarbonate (0.53 ;w The
m xture was heomiwdee2s 83[err]C and further di-tert-butyl di cBEFHAN

(0.76g) was added portionwi se over 4.5 hours. The reaction was cool ed and
partitioned between ethyl acetate (50m )gqpnd water (35m ). The aqueous
phase was .-further extracted wth ethyl acetate (30m) and the conbined
organi c extracts were washed with dilute citric acid (30m ), dilute sodium
bi carbonate (30m ), dried over anhydrous WO 96/ 36628

PCT/ AU96/ 00289 42 magnesi um

sul phate and the solvent renoved in vacuo to give a red gum The gum was
chromat ogr aphed over silica (Merck 7734, 130g) with ethyl

acet at e/ cycl oheggag fej462 viv) as the eluant. The reqw red fractions were
conbi ned and t hg '
pale vyellow fo¥H
7.87-7.20 (19H,

p-ditvgiraa! | @), 5. 4945 44 (1 2xd
J=5Hz), 4.56 (2l N és&*ﬁuﬁ% 02mmer°s 9?2&~ 7‘2 PoH, /) 97%
IR o Som o i pelpm e il il

(4R, 5S, 6R) - 6 [ ( evaBsphatay.7-(2Hy im)dd ﬁﬁ-@&i(&iym)awp@c HLowaesolution): MH* =
but oxycar bonyl agspo)pmdsd Eﬂgysigu F‘é g&_\d@ldqu oafb) H?OGMM@EOC‘%#M an-

Cir 55 0 5. (aEt T ol HaR 3R B2t 2. bi phenyi -

4-yl - et hyl) propyl car barmy] 4- (tert butyI d| phenyl si | anyl oxy) - 5, 6- di hydr o- 4H
pyran- 2-car boxylEg( ' » methyl ester (3.99) in methanol (80m) was added
sodi um et hoxi d& The sol ut on was_st i rred at 230 for .40 hour s,
neutral i sed by &H cetylaminad-i {2 : (e dki-r at ed

in vacuo to gi m&ﬂhaﬁmgl&sawe \/\hl ch was partltloned between et hyI

acetate (120m )N Og ), 7RI 26y h&eg t,éer
d h e écwgﬁg d th gﬁ ? ﬂg
bR g ooh bl oy u G ey

a yellow gum T sMgssiSpes. ((tbmmbmgorapm-dl* 8829. Mdsscﬁmalm dk,sﬂzaazosnag)
wth ethyl acetcfli-ﬁlﬁyfg‘i-i‘gn » uirds:C,\85/86; 398/ IBENCHUB Fourld' T, ra%‘%Br

fracti ons were e sol Vent reroved in vacuo to ' 't et|tIe
conpound as a \hi®@0-foam (1.22g). [err]H NVR (250 MHz, D6- DI\/SO rot amers)
7.8-7.2 (19H, n), 6.99+6.9 (1H, 2xd), 5.55+5.51 (1H, 2xm), 4.96 (1H, ny,

4.51+4. 44 (1H, %ﬂglells
4R.5R.6R)-6-[(2-Biphenyl-4-yl-ethyl)propylcarbamovil-4-hydroxy-56-(2,2.2-
trifivoroacetylamino)-5.6-dihydro-4H n-2-carboxylic acid
a) (4R,58,6R)-5-(Acetyl-tert-butoxycarbonylamino)-6-{(2-biphenyl-4-yi-
ethyl)propylcarbamoyl]-4-(tert-butyldiphenylsilanyloxy)-5,6-dihydro-4H-pyran-2-
carboxylic acid, methyl ester.

To a solution of (4R ,5R,6R)-5-acetylamino-6-[(2-biphenyl-4-yl-
ethyl)propylcarbamoyl]-4-(tert-butyldiphenyisilanyloxy)-5,6-dihydro-4H-pyran-2-

carboxylic acid methyl ester (1.06g) and 4-dimethylaminopyridine (0.12g) in
dioxane (10ml) was added di-tert-butyl dicarbonate (0.53g). The mixture was
heated at 83°C and further di-tert-butyl dicarbonate (0.76g) was added
portionwise over 4.5 hours. The reaction was cooled and partitioned between
ethyl acetate (50ml) and water (35ml). The aqueous phase was further extracted
with ethyl acetate (30ml) and the combined organic exiracts were washed with
dilute citric acid (30ml), dilute sodium bicarbonate (30ml), dried over anhydrous



3.96 (1H, m, 3.88-2.75 (9H, m,1.66-1.18 (1H, mand s),1.04 (9H, s),
0.85+0.75 (3H, two t, J=8Hz). c)

(4R, 5S, 6R) - 5- Ami no- 6-[ ( 2- bi phenyl -4-yl et hyl ) propyl car banoyl ] -4-(tert-

but yl di phenyl si | anyl oxy) -5, 6-di hydr o- pyran-4H pyr an- 2- car boxyl i c aci d,

met hyl ester wooessesh® 96/ 36628 PCTIAU96/00289
PCT/ AU96/ 00289 43 - To a solution
of (4R 5S, 6R)-6-[(2-biphenyl-4-yl-ethyl)-gsopyl-carbanoyl]-5-(tert-

but oxycar bonyl - am no) - 4- (tert-butyl - di phenyl - si I anyl oxy) -5, 6- di hydr o- pyr an-
4H pyran-2-carboxylic acid methyl ester (0.71g) in dioxane (10m) was
added a solution of hydrogen chloride in dioxane (5m of a 4M sol ution).
The solution was stirred at 23[err]C for 68 hours. The solvent was renoved
in vacuo and the residue was dissolved in ethyl acetate (50m ) and vvashed
with dilute sod mmesuuasmmmeandabesplvemnmvgdm vaguetocgive s rediguin

anhydr ous nagne ou wad!l H&e&g}v& d 4.V Y Vi
200y with ety cs'@% HPRerEnS 15 ) 25 e{rnsqwgag' i '@aﬂw?gﬂ‘ % ed

fractions were combMedahddhdsbhenﬂahmedmmmddmvothaMm__%hg:det | e

d

fggﬁgps) 3 o z éetﬁfﬁﬁrgﬂ bgﬁ’“ r&ﬁgﬁéo %réﬁbh"vgb@?g?(% )é 19H, }jn)
J=9Hz), 4.42 (1

(3H, s), 0.93 (w-l z:s) 3.sam4 (SH m) 239+237 (3H2xs) 1.83 (1H, m), 1.55 (1H, m)

(4R 5S,6R)-6-[(1- I yI] 4- (tert-
but yl di phenyl si I any X%% f g#ﬁ?w ?ﬁi I uoroac I am no) - 5, 6-di hydro 4H pyr
an-2- carboxylic acid nethyl ester. solutlon of

(4R 5S, 6R) - 5- ambjo- 6(4R,58L6R)I@ﬁzﬁmgdybwyéﬁwbmyl@arbamoyﬂ-&(ten-

carbanoyl ] 4-(te Igg IW | B-
car boxylic aci db}rﬂe 'lbggﬁgr 3 b yﬁﬁaﬁﬁﬂgh%%‘% igi erﬂr??g §
added trlfluor(ﬁm’& -25m ). After 10 rrinutes at 3[err]C t he
I ce bath was rermved and Stl rri ng was continued for 2 hours at 23[err]C.

hydr ochl or ¢ acig 7 é 3R of URSEER m"%ﬁmﬁﬂ r usm‘ e
sul phate and t hé‘!ﬁ’tﬁ" g@gyli whsnxlé' 4g)
The gum was chr cpyaamg-mwm@lic @cid, methyic astehM{BSg) 4 ethatgl) (8amih wamﬁldded
ace! at egcycgohﬁ&aﬁ‘ @ems'm&n WEE dtiRed! BE23%C Bk 140 hotiR, ©
combi ned and the ?.:g'a SGenJ b;r/etme)v%iﬂon ofa 8%?\! citric acid, before being concentrated in
vacuo to give a white residue which was partitioned between ethyl acetate
(120ml) and water (80ml). The separated aqueous phase was further extracted
with ethyl acetate (60ml) and the combined organic extracts were dried over
anhydrous magnesium sulphate and concentrated in vacuo to give a yellow
gum. This gum was chromatographed over silica (Merck 7734, 130g) with ethyl
acetate/cyclohexane (1:4 viv) as the eluant. The required fractions were
combined and the solvent removed in vacuo to give the title compound as a .
white foam (1.22g). TH NMR (250 MHz, Dg-DMSO, rotamers) 7.8-7.2 (19H, m),
6.9946.9 (1H, 2xd), 5.65+5.51 (1H, 2xm), 4.96 (1H, m), 4.51+4.44 (1H, 2xm),
3.96 (1H, m), 3.88-2.75 (SH, m),1.66-1.18 (11H, m and s),1.04 (9H, s),
0.85+0.75 (3H, two t, J=8Hz).

c) (4R,58,6R)-5-Amino-6-{(2-biphenyt-4-ylethyl)propylcarbamoyl}-4-(tert-
butyldlphenylsnlanyony)—5,6-duhydro—pyran-4H—pyran—2—carboxyIIc acid, methyl
ester



to give the title conpound as a white foam (0.83g). [err]H NVR (250MHz,
CDCl[err], rotaners) 7.7-7.16 (19H, m, 6.76 (1H, broad d), 5.98+5.93 (1H,
2xd, J=3Hz), 5.23+5.14 (1H, 2xd, J=4Hz), 4.79 (1H, dd, J=6Hz, 3Hz), 3.83
(1H, m, 3.81+3.77 (3H, 2xs), 3.7-2.77 (4H, m, 2.63 (3H, t, J=9Hz),
1.6-1.3 (2H, mMwolosdgéeH, s), 0.89+0.79 (3H, 2xt, J=8Hz). PCT/ADPOW2EHG 628
PCT/ AU96/ 00289 44 e)

(4R, 5R, 6R) - 6[ ( 2- Bi phenyl -4-y| et hyl ) propylggr banoyl ] - 4- hydr oxy- 5- (.2, 2, 2-
trifluoroacetyl am no)-5, 6-di hydro-4-H pyran-2-carboxylic acid, nethyl

ester. To a sol ution of

(4R, 5R, 6R) - 6-[ (2- bi phenyl - 4-yl - et hyl ) propyl car banoyl ] -4-(tert-

butyl di phenyl si | anyl oxy)-5-(2, 2, 2-trifluoroacetyl am no) -5, 6-di hydro-4-H pyr
an-2- carboxylic acid nethyl ester (1.03g) in tetrahydrofuran (5.5m) was
added a sol ut i o aosolution of masm)ﬁmimmwnmmmmmm-

(1.45n of a 1%5%&5
tenperature for ur s for t %ﬂsre ved | cuo to ve an
orange gum Thi BYrRR=Z-cafpe W;‘B\ﬁ k% L1 % éﬂgn‘@a‘gﬁﬁ@

wat er* (2x40m ) . sdlhmmoghydmgepmmmn dioxare csmlrofaalﬂ}\dhsohmmgﬁ@sdutlon

sul phate and t hgagQtiMeRiat s ggﬂ%nn;@
chr omat ographed over sili ca g C 4 6§6§ n '\)é Egro ne?mettﬂanol
(95:5 vIv) as t FEidiewae dissplved; B aihylcapetsts (ORI Uif o
solvent r ermvedbucarbmatm(&ﬂml)gl'ﬁhe organict phdse wasqmadcb\es amhyﬂmUs rﬁagnasuum

0. 64
6 9648 02 (1 30 %@?‘sg% tehishier i VagHS B gjvg aggﬂ vyt G Q?ﬁi
oxd, J=7, 5Hz), was 056'1{9[@"95(@"3&1 §'\°§H ?MF <23 73 9)(3P¥' x Sffiyl
i: gg i: ég Egﬂ atetatd/ditioheRdnd A1ft1 A1), ad —thez eluant. O9Tha. réyuirdd, frastiorls” everes) ,
(4R, 5R, 6R) - 6[(2%“Bﬁg%m4 |£‘ﬂ;°!q ipro #%am“{ v the fitie compound as,an
trifluoroacetyl effiwhite- @Y M%/ lat I'Qia@&ﬁ'd 78-.27, 46kt e
of (4R 5R 6R) - 6m)( BGwSImWHQmLehBMt) 14.69 Y1 Had) J=0pk), - 4142 Y dHp ¥, I=5Hz),

et or (0. 63g) o EPBTTOM . e Y GG il 00 (1,39, CosTal L e | 27

50[err]C for 5 hours. After cooling, the hormgeneous sol uti on was

concentrat ed i ndyacu@R,5S®HR)E-{2-BipHengim-ylothylfsrepicarbamoyipatert- of t he

Thi o oam was. r HVEAGAIERISRAT (22 e“??“‘f’ﬁ% %ﬁ?ﬁ'&% %&?@ﬁ%ﬁ)

(1m) before berapoxylicaddmat SQGF@H] C for a further

To a solution of (4R.5$,6R)-5-amtno-6—{(2—biphenyl-4-ylethyl)propyl-
carbamoyl}4-(tert-butyldiphenylsilanyloxy)-5,6-dihydro-pyran-4H-pyran-2-
carboxylic acid methyl ester (1.02g) in pyridine (13ml) at 3°C was added
trifluoroacetic anhydride (0.25mtl). After 10 minutes at 3°C, the ice bath was
removed and stirring was continued for 2 hours at 23°C. Ethyl acetate (50ml)
was added and the solution was washed with dilute hydrochloric acid (5x25ml),
brine (50mi), dried over anhydrous magnesium sulphate and the solvent
removed in vacuo to give a yellow gum (1.24g). The gum was chromatographed
over silica (Merck 7734, 70g) with ethyl acetate/cyclohexane (1:4 v/v) as the
eluant. The required fractions were combined and the solvent removed in vacuo
to give the title compound as a white foam (0.83g). 'H NMR (250MHz, CDCl3,
rotamers) 7.7-7.16 (194, m), 6.76 (1H, broad d), 5.98+5.93 (1H, 2xd, J=3Hz),
5.23+5.14 (1H, 2xd, J=4Hz), 4.79 (1H, dd, J=6Hz, 3Hz), 3.83 (1H, m), 3.81+3.77
(3H, 2xs), 3.7-2.77 (4H, m), 2.63 (3H, t, J=9Hz), 1.6-1.3 (2H, m),1.09 (SH, s),
0.89+0.79 (3H, 2xt, J=8Hz).



hours. After cooling the solvent was renoved in vacuo and the residue was
co- evaporated with di oxane (4x15m ) and ether(3x15m) to give a yellow
solid (0.62g). This solid was purified by HPLC to give the title conpound
as a pink solid, (0.24g). [err]H NVR (250MHz, D err]-DVMSO, rotamers) 13.2
(1H, broad s)wboatés28 (1H, 2xd, J=9Hz), 7.7-7.17 (9H, n), BCUXULO08(1H,
2xd, J=5Hz), WD 96/ 36628 '

PCT/ AU96/ 00289 _ 44 45 5.02+4.94 (1H,
2xd, J=9Hz), 4.37+4.17 (2H, 2xm), 4.0-3.1 (4H, m, 3.02+2.77 (2H, 2x, '
J=9Hz), 1.66+1.47 (2H, 2xm, 0.86+0.81 (3H, 2xt, J=8Hz); Mass spec (low
resolution): MH = 521; Mass Analysis: Cerr]Herr]Ferr]Nerr]Jerr]. H20.
Required: C, 58.0; H 5.4; N, 5.2. Found: C, 57.6; H, 5.1; N, 4.09.

Exanpl e 49 was prepared in_a simlar rranner to Exarrpl e 48. Exanpl e 49

(4R 5R, 6|R) 6-[ (&) Bi pm.SR)ﬁH(%Bmep yllyﬂmam-ﬁ-(w 2.225.% |sz

ropi on am no- frifftrofbdbetiism Wﬁfé’#ﬁlﬂgﬁw @mhmb r viNa&ter

IC[))[ePr] L rot aners) 7 7 (9H 5.80+5. 76 (1 ZXgm J 5Hz)

(1H, broad d) 4.78 (1H, 2xd, J= 4,22 10 (1H, m, 9 2 8

((3757+8) 822( §ﬂ 2;;5; (;the‘ﬂylis\m . 14&5&6 sz(zm:phmyl-e-ﬂn% l)pg‘gapﬁb:rbwmﬂ%eaﬂz)
o amine)-5

R d: C

S S s o (L, Ak i vt

et hyl ) pr opy! car isalution jof MWWrW@edammml 4@}!1 of a 1M
(4S, 5R 6R) - 5- Acﬂbwhm étsdk‘ltldﬁ Waﬁf'ﬁﬁtddsbi 760 Qsnpefatlirel fdr. 4?|Rburs

éstz e?. tri -T—gdgoé lvenfj wag remove!_cli I?ﬁl E/ggua toC %lrvgoé(ﬁ/ I0I & aC| drh mﬁns was

(4S, 5R, 6R) - 5- Ac diisgblvedin etify| ayetate (30mi)andwashed withiwates I(Mml) The organic

4R£ KI I) hydr ?xym(e h&%& wnﬁ%@Weﬁaﬁhfhrbuﬁrrﬁagﬂésm iphafer 6R@ k! Solveiit dvas

ne ester 1 Mmadazo

(5. 55a) in dry. remei it Rk And e Tt Z Y CopooRondd BB Shith threrck
tert-butyl -di ph@dpts ﬁsg) @mdofichlorgmetha thaneli (SRS vbAces dhevelvapeat B at
70[err] C for 48 rhqujfed fradiBns Kafd b@ﬂb‘h@é andthe ¢oRvBAt rehitveddh Vasio ¢heved

vé
L vacte T 1 e O o, G, SN 2 g o
sol ution (100m 7.63d.24r (Skk ny) GREHP. 921'(1‘3" o2xrhnI=GHEN 6 83+%:06 (1H, 2xd, J=4Hz),
5.16+4.86 (1H, 2xd, J=7, SHz), 4.72+4.58 (1H, 2xm), 4.3 (1H, m), 3.82+3.79
(3H, 2xs), 3.78-3.23 (4H, m), 3.02+2.87 (2H, 2, J=8Hz), 2.90+2.78 (2H, 2x
broad s), 1.82-1.50 (2H, m), 0.95+0.92 (3H, 2xt, J=8Hz). -

) (4R,5R,6R)-6-{(2-Biphenyl-4-ylethyl)propylcarbamoyl}-4-hydroxy-5-(2,2,2-
trifluoroacetylamino)-5,6-dihydro-4H-pyran-2-carboxylic acid.

A mixture of (4R,5R,6R)-6-{(2-biphenyl-4-ylethyl)propylcarbamoyl}-4-hydroxy-5-
. {2,2,2-trifluoroacetylamino)-5,6-dihydro-4H-pyran-2-carboxytic acid methyl ester
(0.63g) in water (3ml) and triethylamine (1.5ml) was stirred at 50°C for § hours.
After cooling, the homogeneous solution was concentrated in vacuo to give a
yellow gum. Azeotropic removal of the water in vacuo with dioxane (3x5mi)
produced a pale yellow foam (0.71g). This foam was redissolved in a mixture of
water (2ml) and friethylamine (1ml) before being stirred at S0°C for a further 2
hours. After cooling the solvent was removed in vacuo and the residue was co-
evaporated with dioxane (4x15ml) and ether(3x15ml) to give a yellow solid
(0.62g). This solid was purified by HPLC to give the title compound as a pink
_solid (0.24g). 'H NMR (250MHz, Dg-DMSO, rotamers) 13.2 (1H, broad
§),8.3248.28 (1H, 2xd, J=9Hz), 7.7-7.17 (SH, m), 6.07+6.02 (1H, 2xd, J=5Hz),



dri ed over anhydrous magnesi um sul phate and the sol vent was renoved in '
vacuo. The residue was dissolved in 80% acetic acid and was stirred-at
23[err]C for 24 hours. The solvent was then renoved and the residue was
co- evaporated with dioxane (2 x 100m ). This was chromat ographed over
silica VI e/38628 28 PCT/AU96/00289
PCT/ AU96/ 00289 46 (Merck 9385,
5009g) using nedium pressure (ca 4 psi) andscycl ohexane/ ethyl acetate (1:2
v/v) as the eluant. The required fractions were conbined and the sol vent
renmoved in vacuo to give the title conpound as a white foam (9.850Q).
[err]H NVR (250MHz, Dierr]-DVMsO) 8.15 (1H, m, 7.62 (4H, m, 7.45 (6H m,
5.47 (1H, d, J=3Hz), 4.70 (1H, m, 4.59 (1H d, J=4.5Hz), 4. 53 (1H d,
J=4.5Hz), 4.35 (1H, J=4.5 2H 2H ,
1. 85 (3?4 s), 13 +6994(1§-; 2de)l-9Hz),4:$7+417n)(2H 2xm),(40-31 (41-1 m), 352+27r7r)

(Zﬁf SR 45)2 g /gcezwzm mﬁuesumt(zmmwmamwm 3-8z, Mabsspec
ran- i i
(4Sp¥R 6R) - 5- acg'?yhliaémﬂno ﬁf?{'ertsgﬁtm%sl %ﬁeﬁ&ﬁs rﬁ]rﬁx%/? é.?sz Ol-fleqwred C,

[ (1R 2R) -1, 2, 3- B80Sl \Nh BopFiqung: €. ﬁ?ﬁyﬂr% 4Nr A9 an- 2- car boxyl i ¢ aci d,

nmet hyl ester (9.09) in nethanol/water (270m ) was added sodi um peri odate

(7,509 20| 1 a0t s B b ] BB, 72PN

conbined filtrates were evaporated In vacuo to give a white solid. The
solid obtained wxampteq@nded in tert-butanol (110nl) and stirred rapidly at

23[ err] C whi | st ,a-$0] &t . ROL 3SSi UL QB Rhate (12.49)
and sodi um chl o .1“'1"'.'5" “Frerte etayoreotbamoU VIS, | 7 he
m xt ure was coolp u'ifu 2 .,1_;' :JLJLI drordtipvran-2icaraoxvlic:agid ul phit e sol uti on was
added until the1HeR VSO, Ofotathers ?7—?_@9(%?%)‘ '5)904‘@?6‘#"’-!“2%1

SOl u i“ﬁtne&,a‘;‘“ﬁxmﬁfﬁgd%ﬁﬁd i i eﬁf@a{*ﬁé&tf% 3 dH il o (e

extracts were wasH@dB (ridhni)y M—EBGO(SH mhd1.47+1e40 d2Hy mh@ﬂﬁ-tmss rtagh@,um

SH DC\EF?- fThe SQl= BHE))W%?H)%@\( 'Zit\éﬁl‘k)to éysférﬂﬂfo QF?&GQ 638 an
o} ite foam r I o
J=0Hz), 7.62 (4H "ﬁ%’g oi;@b Héq é%az'I'H "Eﬁ-'é%@'%‘h 5%% st % 65
(1H, d, J=4. 5Hz)653 78 (1H, m, 3 70 (3H s), 1.85 (3H s), 0.95 (9H s).
c) (4S,5S, 6R)-5-Acetyl am no-4-(tert-butyl di phenyl silanyl oxy)-6[ (2-bi phenyl -
Example 50
48 5R 6R)-5-Acetylamin droxy 2-biphenyl-4-yl-
ethvl)propylcarbamovi}-5.6-dihvdro-4H n-2-carboxvlic acid
a) (4S,5R ,6R)-5-Acetylamino-4-(tert-butyldiphenylisilanyloxy)-6-{(1R,2R)-
1,2,3-trihydroxypropyi}-5,6-dihydro-4H-pyran-2-carboxylic acid, methy ester.

To a solution of (4S,5R 6R)-5-Acetylamino-6-{(S)-(2,2-dimethyi-[1,3]dioxolan-
4R-yhhydroxymethyl]-4-hydroxy-5,6-dihydro-4H-pyran-2-carboxylic acid, methyl
ester (7.59g), imidazole (3.04g) and 4-dimethylaminopyridine (1.52g) in dry
dimethylformamide (100mtl) was added tert-butyl-diphenyisilylchloride (11.39ml)
and the reaction was heated at 70°C for 48 hours. The reaction was cooled and
the solvent was removed in vacuo. The residue was dissolved in ethyl acetate
(300mi) and then washed with dilute hydrochioric acid (100ml), saturated
sodium bicarbonate solution (100ml) and brine (100ml). The organic phase was
dried over anhydrous magnesium sulphate and the solvent was removed in
vacuo. The residue was dissolved in 80% acetic acid and was stirred at 23°C
for 24 hours. The solvent was then removed and the residue was co-
evaporated with dioxane (2 x 100mi). This was chromatographed over silica



4-yl| - et hyl ) propyl car banoyl ] -5, 6-di hydr o- 4H pyr an- 2-carboxylic acid nethyl
ester. WD 96/ 36628

PCT/ AU96/ 00289 47 To a solution
of (2R 3R 4S)-3-acetyl am no-4-(tert-butyidi phenyl sil anyl oxy) -3, 4-

di hydr o- 2H pyrwooegaésasli car boxylic acid, 6-nethyl ester (2.0g)PCIT/AU6/00289
(2- bi phenyl -4-yl - ethyl)propyl am ne hydrochloride (1.33g) and dii sopropyl
ethylam ne (2.52m ) in anhydrous di nethygformam de (5m) was added

2- (1H benzotriazol -1-yl)- 1,1,3,3-tetranmet hyl -uroniumtetrafl uoroborate -
(1.55g). The reaction was stirred at 23[err]C for 24 hours then diluted
with ethyl acetate (200m ) and washed with water (2 x 200m ), dilute
hydrochl oric acid (100m ), saturated sodium bicarbonate solution 100m)
and brine (100nd

Th h d d hyd '
L phat 6t ek e SBBG) RS wsh4en 4 bl L ikargaletn "
chr omat ggr aplhedcetaw (152 vV} as(the eilan 3 The réQg;edJ&aa@mmbl mmombmds and tfe a g
CyCl O | e
Prabt ons vere &Qﬁﬁ‘?ﬁ%ﬁgﬁéﬁéw@tﬂﬂﬁﬁm olfif <& & ¥ite 1555, (G.880) [ 7T
conpound as a Wﬂl Nolrm).28.68144H, D[)e?ﬂgiﬁbb@)cﬁﬂmrs)
8.16+8.12 (1H, et Gt! Jésmmzommmxammﬂ. d/J=45Mz); 4.83.¢HH, cm!,-45l-ﬁ 4.351,

hos (o f 14 53t Bk oy @??ﬁ”‘sﬁfﬂ‘)ﬁﬁﬂ%éﬂ?hﬁ?@ §’* 1)

(1H, m, 1.52 H) , 1.02 (9H, s), 0.91+0.82 (3H, 2xt, J=7THz). Mass
anal ysi s: [err] Reqw red: C, 71.84; H 7.01; N, 3.90. Found C, 71.54; H,
7.33; N, 3.88 d

(43, 5R 6R) - 5- Akt yI grﬁ 3R 4?"3”3°et¥'awteﬁt'b‘ﬁ¥'dﬁheﬁy's1'a"y'°"y )-3,4-dinydro-

et hyl ) pr opy! carb=RMan{2.dicacoxy kﬁ%c'dﬁ:rpsthm@erear boxylic acid, nethyl
ester. To a solution of

(45, 55, 68) - 5. agg( Y f BBl efanyion)
oo "0 B SRS oy e

solution of tetfea- Og) in metrEmoliwaler (2TDrmlY) was aabwl 'soditint periodate @f95gan

(2.42n1 of a 1'§npven:l-éé&i9n @ﬁ?sﬁﬁ‘@d "a?ég‘(':? & Y hur! TileC .ﬂ:!p%sui‘:@ Wk YiiferBl

23[err]C. The so vacuo ‘and the'resLdue was

suspended i n biandethgngolieetad selid) wag washad, yith aﬁ@ﬂﬁ"@ (80mh)501fine. compeined

combi ned or ganifitrates wers evaporated in mmrgnvmwemmﬁdnm@lndmhh@m and

1S ook BRBSRUE MM Wl i i 5

di chl or onet han®OfASsS phesphat g( dﬂ?na" ﬁﬂg'“m ‘chloride (12.4g) in
water (55mi) was added After 2 hours the mixture was cooled to 0°C and dilute
sodium metabisulphite solution was added until the reaction had become
colourless. The reaction was diluted with water and then adjusted to pH2 with
dilute hydrochloric acid. The solution was exitracted with ethyl acetate (3 x
500ml) and the combined extracts were washed with brine (500ml) and dried
over anhydrous magnesium sulphate. The solvent was removed in vacuo to
give the title compound as an off white foam (8.12g). 'H NMR (250MHz, Dg-
DMSO) 7.93 (1H, d, J=SHz), 7.62 (4H, m), 7.42 (6H, m), 5.45 (1H, d, J=3H2),
4.85 (1H, s), 4.65 (1H, d, J=4.5Hz), 3.78 (1H, m) 3. 70 (3H, s), 1.85 (3H, s),
0.95 (9H, s).

c) (4S,58,6R)-5-Acetylamino-4-(tert-butyldiphenyisilanyloxy)-6-[(2-bipheny!-
4-yl-ethyl)propyicarbamoyl}-5,6-dihydro-4H-pyran-2-carboxylic acid methyl
ester.



required fractions were conbined and the solvent renoved in vacuo to give
t he title conpound as a white solid (0.91g). [err]H NMR (250MHz,

D err] - DMSO r ot aner s) WO 96/ 36628
PCT/ AU96/ 00289 . 8. 05 & ,
J=8Hz), 7.63 (wWdoemd6287.45 (2H, m), 7.34 (3H m, 5. 92+5 89 (RET/ADIGH

J=3Hz), 5.32 (1H, d, J=6Hz), 5.01+4.97 (1H, 2xd, J=8Hz), 4.28 (1H, rr) 3.94
(1H, m, 3. 73+3.68 (3H, 2xs), 3.45 (1H, &y, 3.24 (1H m, 2.96 (1H, m,
2.76 (1H, .m), 1.82+1.79 (3H, 2xs), 1.57 (1H, m, 1.46 (1H n), 0.83(3H nj.
Mass anal ysis: C27H32N206. Required: C, 67.48; H, 6.71; N, 5.83. Found: C,
67.08; H 6.61; N 5.60. e)

(4S, 5R, 6R) - 5- Acet yl am no- 4- hydr oxy- 6-[ ( 2- bi phenyl - 4-yl -

et hyl ) pr opyl car banoyl 5 6- d(zﬁ/dro 4H pyr an- 2- car boxyl I C aci xfure
of ~(4S,5R 6R)- 308 AR AS)3acatylemino-dritertut de\eny13|lanvloxy)-34-
et hyl ) propyl car Hmmd-lZH 2[6/dicarbbkylieyacid; 8-methylcestér (2.0g), (2-biptiehyl-4-9bt er

The o vent -was STYDRREVIAring HrEHcS eﬁ?%h“é“?é*?@%%ﬁ“@%@%% %?3{“@3“5
wi th di oxane (x@phydroys f slmethmnmnam«ée c rd umsa@%dofz-(m@mFﬂ)-
(0.87g) . [err] HiNyR3(haMethyl-oiurh t6idHdorsicrary @)556) O Arleddaction Was

7.60 (4H, 7, 3 90
(1H, Er) 4m25 fﬁ%ﬁ‘?w"%gi‘%ﬁ{ﬁ‘ h‘)éﬁ“‘gg%?ﬂ’“g %éy'(%‘at @oéméﬁ#%sﬁ%“ﬁh
2xs), 1.55 (lH water 124 (200mi)s) dilges hydrachioniy. avuiss( Aml)y ssaturated r sodium
Herr]O O. C[ﬁdd'bﬁrﬁté]sbhﬂeﬁ'(mmﬁl and brine2Qo0m). Word%ns@pﬁéseﬁeyruﬁe&
- %:’ afrgl eH507 5%(%[ gn@grousE?ﬁgSResmm ui’v?‘l%teo nd fhe solvent wag're”}novéd i vacuo atn
(4S, 5R, 6R) - 5- Ac élnq residus was ichroraatographiet over silitp (Mp;dlmaﬁaﬁﬁg) usiBg enedium

di hydro- 4 pyra ?éw%?aae cgdbﬁéiddé/&hﬁé&%iéﬂﬁa W

rotaners) 8.00

thedR%ant
69 2xd,
5.15 (1H, broad ‘)‘ ’%F'W were %ﬂ@ﬁ#aﬂ%ﬁwn? otedp ot tﬂ)g“’ee”e
3.70-2.80 (7H, Wﬁ;s awhite selid (1.8g).H Nmmozqomnz.r%-nmsg retamers)) .
Mass anal ySIS [e21648.92 %#mfd].ﬁﬁ )57%43@%'1& r7 58L70801 (1 18 Gn), ©.50 $115m),H.
8.28; N 7.67. Kopndiy G X588 4618, Zam, .28 (it m), BHELB5 34, 2s), 3681
(4H, m), 2.92 (1H, m), 2.82 (1H, m), 1.81+1.79 (3H, 2xs), 1.62 (1H, m), 1.52
(1H, m), 102 (9H, s), 091+0.82 (3H, 2¢ J=7Hz). Mass analysis:
C43H5oNo,0g6Si. Required: C, 71.84; H, 7.01; N, 3.80. Found: C, 71.54; H, 7.33;
N, 3.88. :

d) (4S,5R 6R)-5-Acetytamino-4-hydroxy-6-{(2-biphenyl-4-yl-
ethyl)propylcarbamoyl]-s,B-djhydro-4H-pyran-2—wrboxylic acid, methyti ester.

. To a solution of (4S,58,6R)-5-acetylamino~4-(tert-butyidiphenylsilanyloxy)-6-[(2-
biphenyl—4~yl-ethy|)propylcarbamoyl]-5,6-dihydro-4H—pyran-2-carboxylic acid,
methyl ester (1.58g) in anhydrous tetrahydrofuran (15mi) was added a solution
of tetra~-n-butylammonium fluoride in anhydrbus tetrahydrofuran (2.42ml of a 1N
solution) and the reaction was stirred for 16 hours at 23°C. The solvent was
then removed in vacuo and the residue was suspended in brine and extracted
with ethyl acetate (3 x 50ml). The combined organic extracts were dried over
anhydrous magnesium sulphate and the solvent was removed in vacuo. The
residue was chromatographed over silica (Merck 9385, 20g) using medium
pressure (ca 4 psi) and dichloromethane/methanol (95:5 v/v) as the eluant. The
required fractions were combined and the solvent removed in vacuo to give the
title compound as a white solid (0.91g). TH NMR (250MHz, Dg-DMSO rotamers)



(4S, 5R, 6R) - 5- Acet yl am no- 6- (di propyl car banoyl ) - 4- net hyl am no- 5. 6- di hvdr o-
4H pyran- 2- carboxylic acid, trifluoroacetate salt WO 96/ 36628

PCT/ AU96/ 00289 49 a)

(4S, 5R, 6R) - 5- Acet yl am no- 6(di propyl car banoyl ) -4-(2, 2, 2-
trifluoroacetywosemssass, 6- di hydr o- 4H pyran- 2- car boxyl i ¢ aci d, PECHAB0G28)|
ester To a stirred cooled solution (ice/water) of

(4S, 5R, 6R) - 5- acet yl am no- 4- am no- 6- 48

(di propyl carbanoyl ) -5, 6- di hydr o- 4H pyr an- 2- car boxyl i ¢ aci d, benzhydryl
ester (1.7g) in anhydrous dichl oronethane (15m ) containing pyridine
(0.84mM ) and 4- di methyl am nopyridine (0.042g) was added trifl uoroacetic
anhydride (0.59m ) dropwi se. The reaction was sti rred for 1 hour in the

Conoved in vacdbos e dIEHET 768 SR T 2ok pil Zaa R i B R (.o
e e e
anbl ? ent m)\/'ed | "9? )

magnesi um sul phat e

chr omat ogr aphe-60 iHs )i d S2¢19c(3H Rx8). £84)(1Hs Mig 1:481(1Hn B).c8-83(3H, m).

nitrogen (ca 5 Mas9 analgsiehC N5 0. cRequirtidh ©) B7.48):H, 6.71) N2 S5.83.UPdiind: Te

required fract\iﬁ@e.vwréeef %d and solvent was renoved to give the title
conpound as a whi'te sol’ [err]H NVMR (250MHz, CDCl[err]) 8.79 (1H,
d, J=8Hz), 7.39-7.30 (10H, m, 700(1H s), 6.15 (1H, d, J=5Hz), 5.75 (1H,

d, J=8Hz), 5. 15e) 1H(4S)5RBRES Acktylamitio-4imiirbiy-6-fEtliphehylidyl-1H, d, J=8Hz)

3.49 (3H, o ﬁg) , 1.68-1.52
(2H, Er) , 1.5)52 eﬁg)@éﬁdﬁg% égﬁQG 9&%2% gy'spec (Lg\)/v :
Resol ution): M err] 590. Mass spec (H| gh Resolution): MH = 590.247788,
fits for nol ecuhar thmturel a pferr (48, 5RcGR):S-eoélylam|no-h¥1ydroxy-6-[(2-biphenyl-4~yl-

r1 H uor oacer vl Y yiBbASaBanpV RSN AR Sesborie. acid,; methy ester
benzhydryl est el Qgé water{5ml) qﬁtgg\h&ﬁmms was heated at 50 C for 6 hours. The
5-acetyl am no- Gsdiventrwany thenr removet )in Avacido %ni.‘l— the residue was co-evaporated with

ot er ”?B""i‘%%;)y'&g"&%n a1 03 i v the %@aifé SRt B a7l MR
carbonat e (0. 07€§P Wﬁpt h{-964tHed %%ﬁgéﬁﬁd L)) §I€%|ﬂem)n
E)O 144g). The E'E.aat(BHnmNaS.?zt(iwmt 5115 204, hjyrd. 914(14!-!]011)“81251@!-! AN BB ¢1H, hed
et ween wat er h So e
with wat er -(20'371?1_) ri ed?éolj\i}g'h) afﬁéﬁigsggﬁhnb)ﬁ 5 um @*qwa?ewég‘fdﬁtﬁ@ so vent
H, 7.58, N, 6.68. Found. C, 65.40, H. 7.59, N, 6.44.

Example 51 was prepared in a similar manner to Example 50.

Example 51
4S SR.6R)-5-Acetylamino-4-hvdro; -6- henethyvlpropylcarbamo 1-56-

dihydro-4H-pyran-2-carboxvlic acid

H NMR (250MHz, Dg-DMSO rotamers) 8.00 (1H, d, J=8Hz), 7.26 (5H, m),
5.72+5.69 (1H, 2xd, J=3Hz), 6.15 (1H, broad s), 4.86 (1H, t, J=8Hz), 4.26 {1H, '
m), 3.85 (1H, m), 3.70-2.80 (7H, m), 2.71 {1H, m), 1.55 (1H, m), 1.44 (1H, m),
0.82 (3H, m). Mass analysis: CogHogN2Og. 2.0 H,0. 0.75 CgH4gN Required: C,
58.58; H, 8.28; N, 7.67. Found: C, 58.66; H, 8.02; N, 7.37.

Example 52
(4S,5R.6R)-5-Acetylamino-6-{dipropylcarbamoyl}-4-methvlamino-5.6-dihydro-
4H-pyran-2-carboxylic acid, trifluoroacetate salt




vacuo. The residue was chromatographed over silica (Merck 9385, 9g) using
WO 96/ 36628
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nitrogen (ca 5 psi) and ethyl acetatelcyclohexane (2:1 v/v) as eluant. The
required fractwomssess e combi ned and sol vent was renpved in REEABOR288; e
the title conpound as a clear glass (0.116g). [err]H NVR (250MHz,

CDCl[err], rotanmers) 7.95 (1H, d, J=9Hz)487.45-7.28 (10H, m), 6.91 (1H, s),
6.12 (1H; d, J=2.5Hz), 5.46 (1H, dd, J=9Hz, 2.5Hz), 5.17 (1H, d, J=9Hz),
3.60-3.40 (2H, m, 3.2-3.0 (3H, M, 2.97 (3H, s), 1.67 (3H s), 1.60 (2H,
m, 1.46 (2H, m, 0.84 (3H, t, J=7Hz), 0.83 (3H, t, J=7Hz). Mass spec (Low

Resolution): Mderr] = 604. Mass spec (H gh Resolution): MH = 604. 263312,
fits for nol ecuylar o) Lr OL 3 :

(4S. 5R, 6R) - 5- Af tyl(f#' i Eﬁ%ﬂi %?%%3%5 6-

di hydr o- 4H pyr &ifubreacetytaninb)-5 Seditydror4H-p; icagid, benzhydrytesier on

of (4S,5R, 6R)-5-acetyl am no-:6-(di propyl carbanoyl)-4-(2, 2, 2- _
trifl t t hyl am =5, 6-.di -4 =2 b ' i d,,
bt omcet el b S e o S B S e
acid (2.5n) wddiprapyloartamoyi)-56{dihydre4Hopyrani2starboxylineacid] \henchydryl estesyed
was taken up | gﬁéé’eﬁ HArB i AGHRaTS Bl oHuine® peidirlpioarip anger due
Daterr]c i n SiretoRRIRORVERER,Gode) s arBed snvrapceti aRuie. I Somd
removed i n vacdoopwise.t hkhe reaction avasastirpad fari & dous im the-poclingnbathr and forca

phase col um eﬁﬂrﬁ‘éubmo%rsmwg?wh&émwwbe&@fﬁaﬁ%ﬁgmghgn .

containing tri tICc acl The requlre ractions wer

sol vent was I’EM“&U blr %g?%w i'béthyl 9@%&2&'\ washsd, with aqugoys, saiuraled; ¢
((j 0. %?ga)z ) [ gr g]sUdmkﬁﬂﬁ_Wﬁ (2¥100ml); waﬁVE(GD()mQ._é?ﬂ ritd (100}l The digakic( 1H, |
Sam 5 30 (3H %#%%%aggf%?ﬁ?giﬂ?vﬁ%%@%%%ﬁﬁ% oy et alomgues,
(3H, s), 1.60- 7 ¥gcye The residugzwes ghrometogrgpheg. gyer(sjfica (Merck-8385, 54g)75
(3H, t, J=8Hz) .ushizsmedinat pfdssureRaitrogen i(can 5 psijand ichiorofdda . andmethaspb (9:0 Hi gh

Resolut1 on): Myyngideleigant e FéGaiFed frbdiforis Werd RoffbiNed arld Sdivert wa*fenloval" "
= 0. 3ppm Exanpl e \

(4S. 5R, 6R) - 4- AlP Sivesthe ditie.comnound,as,@ white:salid (3.88g). i NMRJ28eMHz, S0GlY. 5 6
- di hydr 0- 4H BTt -d; I=BHzY 7i39-A8D(10H, m), 7.00 (1H, s), 6.15 (1H, d, J=5Hz), 5.75

(1H, d, J=8H2), 5.15 (1H, 8), 4.55 (1H, dd, J=B Hz, 6Hz), 4.48 (1H, d, J=8H2),
3.49 (3H, s), 3.45-3.30 (2H, m), 3.30-3.10 (2H, m), 2.0 (3H, s), 1.68-1.52 (2H,
m), 1.52-1.40 (2H, m), 1.92 (3H, {, J=BHz) . Mass spec (Low Resolution): MH" =
500. Mass spec (High Resolution): MH' = 590.247788, fits for molecular
formula CaoHasNaOgF s, error = 0.0ppm.

b) (4S,5R,6R)-5-Acetylamino-6-(dipropylcarbamoyl)-4-(2,2,2- .
trifluoroacetyimethylamino)-5,6-dihydro-4H-pyran-2-carboxylic acid, benzhydryl
ester

To a solution of S-acetylamino-6-(dipropylcarbamoyl)-4-(2,2,2-
trifluoroacetyiamino)-5,6-dihydro-4H-pyran-2-carboxylic acid, benzhydryl ester
(0.133g) in anhydrous dimethylformamide (2ml) containing caesium carbonate
(0.075g) under a nitrogen atmosphere, was added iodomethane (0.144g). The
reaction was stirred at 23°C for 144 hours then separated between water (10ml)
and ethyl acetate (30ml). The organic phase was washed with water (20ml),
dried over anhydrous magnesium sulphate and the solvent was removed in
vacuo. The residue was chromatographed over silica (Merck 9385, 9g) using
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(2R, 3R, 4S) - 4- Azi do- 3- (tert but oxycar bonyl am no) - 3, 4- di hydr o- 2H pyr an-

2, 6-di carboxylic,acid 6-nmethyl ester.

(4S, 5R, 6R) - 4- Az¥¢igsrdabdser t - but oxycar bonyl am no) - 6- [ (1R, 2R) - 1, 2PCT/APNI2R0x y -
propyl]-5, 6-di hydro-4H pyran- 2-carboxylic acid, nmethyl ester (3.88g) in
met hanol /water (3:1; 100m v/v) was treab@d w th sodi um peri odat.e (4. 359)
and stirred for 18 hours. The resulting suspension was filtered and the -
filtrate evaporated to dryness. The residue was suspended in tert-butanol
(65m ) and treated with a m xture of potassium di hydrogen orthophosphat e
(6.79) and sodiumchlorite (6.7g) in vvater (35rr1) After 3 hours the
reaction was diluted with sat ate ge nate angd extracted
W th erhyl - acet HRAESSRERBIISOPN der b Colkene Syl AestaiscRDR BB (23 Vi) 85
hydrochl oric aCIemanh.d The required fractionstwere combined dnd @lveﬂthaae removed s
wer e washed vvit Y2 GBS ggagé d1 ‘PRS

sul phate and ev orate '

Mz, Dferr]-Dve&P '('ﬁfﬁ? (i ;7P ”B@ Q#&)W'Ms)z %%H
d, J=4.0Hz), 4. Z‘BH,( d.l'U"2I$HZ)45046 (11-l;|,dd;r).l-95272.5(-l3)-ls1;3 (1H, &8I<9H), 350-340r]
15.7. Wss Spoc 4 reso? *?'gng;-fi’ﬁ@“s)% (é%ﬁ%"‘“' o e 148 2h, o,
(4S, 5R, 6R) - 4- Azi ga'ﬁ,tferlr 9} & a%5. SRACLOW, Resolution)y MH™ =
5, 6- di hydr o- 4H- Bpdan-Massaspex {High Resolution)t MIH® es604.263312, fits for molecular

(1,1, 1-Benzotri m ACXL%’%’S%%}% hyl uronium tet raf | uor oborat e
) wer

(9.98g) and di prop am added to a stirred sol ution of

(2R, 3R, 4S) - 3-

(te(rjt gut O?Kciar fynyl «sSR)GRb&Acdvhhlgeéﬂdmm@mmzoﬁMﬁhﬁ?Tgﬁ@)sxyl i f: .
aci nmet hy m de cool e
in a water bath. er iﬁp’ﬁgurs %%ngx%@@ﬂ\%g@park %lgﬁed bet ween et hyl

acetate and water. The organi c phase was separated and was washed with

water (x 3) fol IA)vvedolhﬂonat Matmsmmmamﬁlpmbybamardoyl)%{mﬁ-

water. The organ H@ﬁ!gﬁgrh g:ip
t he sol vent was rermve n.v \q’,@ ﬁ ng'ﬁl on
of the foam (6. 85 (8 )§P¢|'E§“{'Rﬂ
usi ng medi um pr estisnedaat 23(’6&0#& heurﬁ i anerit mpabmbwdame#mtaﬁdeth(e&eé:duév)
as eluant. Appr ne Y
evaporat ed in v;‘%%%‘z%"%?éégf"ﬁf"*" I S 3‘)&??%3@25 ﬁf@%ﬁ%ﬂl‘?
diethyl other tvaieveethanal mixtire, (&nlp&um ) nd"stivedSt 25% ‘with potassium
carbonate (1.0g) for 18 hours. The solvent was removed in vacuo and the
residue was purified using HPLC on a reverse phase column eluted in a
gradient procedure with water and acetonitrile containing triflucroacetic acid.
The required fractions were combined and solvent was removed in vacuo to
give the title compound as a white solid (0.182g). 'H NMR (250MHz, Dg-
DMSO,) 9.00 (2H, broad s), 8.35 (1H, d, J=8Hz), 5.92 (1H, d, J=3Hz), 5.05 (1H,
- d, J=8Hz), 4.34 (1H, m), 3.46-3.30 (2H, m), 3.25-3.10 (1H, m), 3.08-2.90 (1H,
m), 2.6 (3H, s), 1.75 (3H, s), 1.60-1.48 (2H, m), 1.48-1.30 (2H, m), 0.80 (3H, t,
=8Hz), 0.75 (3H, t, J=8Hz). Mass spec (Low Resolution): MH" = 342. Mass
spec {(High Resolution): MH' = 342202988, fits for molecular formula
C1eH2aN30s, error = 0.-3ppm. ’

Example 53
48 .5R.6R i dipropylcarbamovi)-5-(2 2 2-trifluoroacetvlamino)-5.6-

dihydro-4H-pyran-2-carboxylic acid
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solid (3.25 g). [err]H NWR (250MHz, Derr]-DMSO: 7.26 (1H, d, J=9Hz),
5.87 (1H, d, J=3Hz), 4.9 (1H, d, J=9Hz), 4.43 (1H dd, J=8, 3Hz), 3.8 (1H,
q, J=8.5Hz), g%%%sﬁﬁ'* s), 3.4-3.6 (2H, m, 2.9-3.3 (2H, 2xRFTATIH00PS%S
(4H, m, 1.3 , s), 0.81+0.85 (6H, 2xt, J=7.5Hz). Mass spec. (low
resolution): MHerr] = 426. Mass analysges: [err] Required: C 53.64; H,
7.34; N, 16.46. Found: C, 53.77; H 7.29; N, 16.48. c)

(4S, 5R, 6R) - 5- Am no- 4- azi do- 6- di propyl car banoyl -5, 6- di hydr o- 4H pyr an-
2-carboxylic acid, nethyl ester hydrochl oride. To a stirred solution of
(4S, 5R, 6R) - 4- azi do-5-(tert-but oxycar bonyl anm no) - 6-

di propyl car banoyl -5, 6- di hydr o- 4H pyr an- 2- car boxyl i c_acid, nethyl ester
(2.269) in anaydr dﬂ&3ﬁﬁ%ﬁﬁ@'§d&ﬂ'§m¢mm%mlf3ﬂmmmi c
acid in di oxapg diddboxyticHdids-methyi@ster. at 23[err] C the sol vent was

evaporated and the residue was co-evaporated with di oxane (x 3) and then
cycl ohexane to afford the title conmpound as a white solidél. 969). [err]H
NMR (250MHz, D{48,5R:GR)REAzidoStert-brtoxyearbanyaming)-B5{(1RARM,2, roxy. 45
(1H d, J=4.5 pyg MH-bﬁarﬂﬂzﬁama:gﬁiﬁciﬂ?’Hetr@) estér f5:88g)in nidtharol
1.4-1.65 (4H, , S 9 H “2xt, J=7.5Hz).. .
(45 5R 6R) -4 :ﬁ;sc @;%:5$W%>w%w fitB B4iumn péoate (4,350) and stired for
5, 6- di hydr 04H pgrhoure-The besultingcsuspeosionavas, filtered cand theTtratesevaporatadde
1+ pyr an- 2. car BORE i fepiduc (1R8O i B £t e i o )
at p%[ err]C m@i’ﬂﬁf?e&’f {otaSSiyrm V&W@%Rﬁbﬂ&%ﬁf@“ﬁ% %Zéf%ﬁ?ﬁ%ﬁj%cﬁl@i‘gmas
alloned to wag@ 7y i Nater {35m) tAftercdi hoars fhdﬂl:eauﬁoanmsll dilutedi with saturated

t hyl t at S | | | (o |

2ci o (20m 5, <SPl byoREn b ong??é‘%?u%%%*%oﬁﬁ%ﬁ e)qtj“@ o
(20m ). The or diauors weee acigifiedwiti gilute, Bydroanlers #eid h&g Wﬁﬁa?t@f' t he
?R/L vent - ggovgéob&tagx@ér%ésé lextracts siverecwaste o ¢ m%%saqm%d;ewis@ﬂmc?

o rooy v Aoution, Hfled Wit Edni SapHate %@ 16 Give/theatie
tat 2.1 (8 f t d

The. sol vent rorBal NMR, 18,1550 e, DerlISO): 1% Llipturis7 SE2), RS UMt q
ot o 2 e

! - ! ’ 9 . 4 .’0 ig : o\Fy 14; ' Cema na: ?
375 (3K s), 94, ,2493: 155 st B e How resaistiarh: im,+=80( 2H

b) (4S,5R,6R)-4-Azido-5-(tertbutoxycarbonylamino)-6»(dipropylwrbamoyl)—
5.6-dihydro-4H-pyran—2-carboxylic acid, methyl ester.

(1,1,1-Benzotriazol-1-yl)-1,1,3,3-tetramethyiurcnium tetrafluoroborate (9.98g)
and dipropylamine (12.9m!) were added to a stirred solution of {2R,3R,48)-3-
(tert-butoxyrbonylaminoH—azido-3,4—dihydro—2H-pyran-2,6-dicarboxy|ic acid,
6-methyl ester (10.65g) in anhydrous dimethylformamide (15ml) cooled in a
water bath. After 4 hours the mixture was partitioned between ethyl acetate and
water. The organic phase was separated and was washed with water (x 3)
followed by saturated sodium bicarbonate solution (x 3) and water. The organic
phase was dried over anhydrous magnesium sulphate and the solvent was
removed in vacuo to leave a brown foam (12.2g). A portion of the foam (6.38 g)
was chromatographed over silica (Merck 9385, 350g) using medium pressure
(ca 4 psi) and ethyl cyclohexane/acetate (5:1 viv) as eluant. Appropriate
fractions were combined and the solvent was evaporated in vacuo to afford a
yellow solid which was triturated with diethyl ether to afford the title compound
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m, 0.85 (6H, n). Mass analysis: [err] Required: C, 45.61; H, 5.26; N,

16. 62. Found: C, . 45.67; H 5.22; N, 16.42. e): .

(4S, 5R, 6R) - 4- AnyBesSsstsli pr opyl car banoyl ) -5-(2, 2, 2- PCT/AUIG/00289
trifluoroacetyl am no)-5, 6-di hydro-4H pyran-2-carboxylic acid, nethyl ester.
To a solution of (4S,5R 6R)-4-azi d§26- (di propyl car banoyl )-5-(2, 2, 2-
trifluoroacetyl am no)-5, 6-di hydro-4H pyran-2-carboxylic acid, nethyl ester
(1 g) indry tetrahydrofuran (10m ) was added tri phenyl phosphi ne (0. 75Q)
and the reaction was stirred under nitrogen at 23[err]C for 1.5 hours. To
this was added water (2m ) and triethylam ne (2m) and the m xture was

t d for 16 h t 23 C. d d

The T eai tue was Bech bRe:solR ABREI9o v NR [eaohite DaDMsElr /o (e skl um

?L essure (CS 4f 8187 (1HNd, §+3Hx)04.9nfH,) af) J-Bklz)) 48 ({HSd4, .Hag)srm, BIS(1H, an,nt
e require r [

LI £ ety L TR S ) %%@W%%@ Q‘gﬁ 4

Dl err]-DVvBO 9. 7638 {$H, 9), 083*@&5)(6145230-!’6715142); Mass; nji MH

J=9Hz), 4.00 (1 4%e. mllass?ar?élyéls‘;3 Ns% Requiirbt: 0793».643 ngﬁw 1946 3Fdénd: 1H,
M. 2.95 (1H, m ,140(2H 0. 81 (6H, .
Mass anal ysi s: %*r#ﬁ [? d eqwred C 47.52. H 0 23; N, 10. 39.
Found: C, 47.68; H, 6.05; N, 10.10.

(4S, 5R, 6R) - 4- Ami¢)o- 6-(48]SR, lh@-ﬂradldo-éadiﬂoﬁylearbémbywswmmh-

(45,5R 68y 4. imjéé%%r@rccﬁﬂ%&%@'%ﬁ%ﬁ?m@dﬁ e

trifluoroacetyl am no)-5, 6-di hydro-4H pyran-2-carboxylic acid, nethyl ester

(0.349), triethyfenanstirtedrisbiutiod vRi(4sS, mek)-w&id&abﬂcbuﬁxﬁ%ohyknﬁnd)@r S.
The sol vent was @Q o"hﬁ Q&Q‘l—éj v é@
di oxane (x3) to %W ﬁ%ﬂ%@-ﬁ '@g%pou By agqufdﬂ ggérﬁ% H[% ]H
NVR (250VHz, Dfi8r aphysiews tetrahyd(qwanswrm) 5@5( fnde@l 4.9M3 hygrochiorig @cigh ind,
}JT) 9Hi) - ?2&5 (%xaae ﬁggfﬁ;ﬂ zi;%tzzf% 2(3;: thﬁ)sol@nlﬁila%%ﬁapﬂi)af ed L:% theH,
’ Yexykidhe afford
1. 25H O R ed xa q?%“’a@g °§! pe %[fr ) § ‘h
5. Tor N 16 13 theriile pomeiound es sl salidi1cKis) o JH/NVIE (350MHa, D DNSG) 89
Exanpl e 53. (2H, broad s), 6.15 (1H, d, J=4Hz), 5.45 (1H, d, J=4.5Hz), 4.5 (1H, t, J-7.5Hz).
3.75 (3H, s), 2.95-3.7 (5H, m), 1.4-1.65 (4H, m), 0.83+0.9 (6H, 2xt, J=7.5Hz).

d) (4S,5R 6R)-4-Azido-6-{dipropylcarbamoyl)-5{2,2 2-tr|ﬂuoroacetylam|no)-
§,6-dihydro-4H-pyran-2-carboxylic acid, methyl ester.

To a solution of (4S,5R,6R)-5-amino-4-azido-6-(dipropylcarbamoytl)-5,6-dihydro-
4H-pyran-2-carboxylic acid, methy! ester (2g) in anhydrous pyridine (10m!) at
0°C was added trifluoroacetic anhydride (1.28ml). The reaction was allowed to
warm to 23°C, stirred for 2 hours and then diluted with ethyl acetate (30mil).
The solution was washed with dilute hydrochioric acid (20ml), saturated sodium
bicarbonate solution (20ml) and brine (20ml). The organic phase was dried
over anhydrous magnesium sulphate, the solvent removed in vacuo and the
residue was chromatographed over silica (Merck 9385, 50g) using medium
pressure (ca 4 psi) and cyclohexane/ethyl acetate (2:1 v/v) as the eluant. The
required fractions were combined and the solvent removed in vacuo to give the
titte compound as a white solid {2.33g). "H NMR (250MHz, Dg-DMSQ) 9.75 (1H,
d, J=6Hz), 5.95 (1H, d, J=8Hz), 5.05 (1H, d, J=8Hz), 4.55 (1H, dd, J=3, SHz),
4.25 (1H, m), 3.75 (3H, s), 3.45 (2H, m), 3.20 (1H, m), 2.95(1H, m), 1.55 (2H,
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(4S, 5R, 6R) 4- Am no- 6- (di propyl car bam)yl) 5- propi onyl am no- 5, 6- di hydro 4H
pyran- 2-carboxylic acid [err]H NVR (250MHz, D err]-DVMsO 8.10 (1H, d,
J=9Hz), 5.56 (Waossss28=3Hz), 4.92 (1H, d, J=9Hz), 4.02 (1H /40800289, |

, 3.47 (1H, m, 3.14 (2H, m, 2.92 (2H, , 2.05 (2H, m, 152(2H m,
1.45 (2H, m, 0.95 (3H, t, J=9Hz), O0.82 (ﬁ , M. Mass analysis: [err]
1.0Herr]© Required: C, 53.47; H 8.13; N, 11.69. Found: C, 53.37; H,
8.24; N, 11.69. Exanple 55

(4S, 5R 6R) - 4- Am no- 6- (di propyl car banoyl ) - 5- net hanesul phonyl am no- 5, 6-
di hydr o- 4H pyr an- 2- carboxyllc acid [err]H NVR (250MHz, Dierr]-DMSO) 5.56

(1H, d, J=3Hz), Egag"@-l éslé'halﬁls %%522[:%5%5 e ﬁ% H,

, 3.15 (2H,

%ss anal §/si S: ﬁé'rsr gb% é§r27c @4226 09; Né%l 15 S,
8.51. Found: C 44 67; H, 7. 25 N, 11. 20 S, 8.27. Exanple 56 -
4S, 5R, 6R) - 4- A l‘ib(-)%(

§r| fl uoro?atcet yI a @gg%)wé&o &9 Hgﬁ gn;a-rg?ci?&(;cc a:gltg &q{é;t;?NNR
250MHz 4"93/'5 'P)"a "-10514 1H,
(2xd, J:SHzDg erzf 83+4.78 (1H, 2xd, J 9Hz) 4.25 (1H, t, J= 9Hz) 3.92 (1I(—I n,

DR D T o el 3 et s i S
Clerr]Her r] F[ efnf] fhoxyliccacidy mathylester §tg) N,
94205RF(E)3[|$ ;1d4 g |r5 Wﬂgd&fﬁl&n Nonﬂ) i\&s adaeaintvipheﬁylphosphme (0. 759) and the

((jl hydr o- 4H pyrm?;é%‘-t ‘@% Q@éﬁﬁﬁﬁ@%@%o@ﬁz%%g ﬁq

(1H, m, 7.25 ( mewml)aamtr(emylamhe (2mipand the mjxture. was stied figr, 16 au@ &o

(SH, m, 2.70 (HEecm . 'ﬁ\e09sdh2éﬂ\t rﬁas IrentovedH.in Mvacdo 4 ant1the Mresifud S wadh,

m . 0.81 (3H rr)o::hroma%c:cg sé)'\rgr S |ca (&ﬂerck 9385, 50g) using medium pressure (ca 4
psi) and dichioromethane/methanol (15:1 v/v) as the eluant. The required
fractions were combined and the solvent removed in vacuo to give the title
compound as a white solid. (0.87g). TH NMR (250MHz, Dg-DMSO) 9.25 (1H, d,
J=8Hz), 6.90 {1H, d, J=38Hz), 4.79 (1H, d, J=8Hz), 4.00 (1H, m), 3.71 (3H, s),
3.68 (1H, m), 3.40 (2H, m), 3.16 (1H, m), 2.95 (1H, m), 1.84 (2H, s), 1.57 {2H,

'm), 1.40 (2H, m), 0.81 (6H, m). Mass analysis: CgHoF3N;05. 0.5H,0.
Required: C, 47.52; H, 6.23; N, 10.39. Found: C, 47.68; H, 6.05; N, 10.10.

f) (4S,5R,6R)-4-Amino-6-{dipropylcarbamoyl)-5-(2,2,2-trifluoroacetylamino)
-5,6-dihydro-4H-pyran-2-carboxylic acid.

A mixture of (4S,5R,6R)-4-amino-6-(dipropylcarbamoyl)-5-(2,2,2-
trifluoroacetylamino)-5,6-dihydro-4H-pyran-2-carboxylic acid, methyl ester
- (0.34g), triethylamine (1mi) and water (2ml) was heated at 50°C for 2 hours.
The solvent was removed in vacuo and the residue was co-evaporated with
dioxane (x3) to afford the title compound as a white solid (330mg). TH NMR
(250MHz, Dg-DMSO) 9.40 (1H, s), 6.56 (1H, d, J=3Hz), 4.70 (1H, d, J=SHz),
4.15 (1H, m), 3.85 (2H, m), 3.38 (2H, m), 3.15 (2H, m), 2.84 (2H, m), 1.47 (2H,
m), 1.30 (2H, m), 0.72 (6H, m). Mass analysis: CigHxoF3N3Og. 1.26H,0.
'Required: C, 44.61; H, 6.11; N, 10.40. Found: C, 44.61; H, 6.10; N, 10.13.

Examples 54 - 57 were prepared in a similar manner to Example §3.
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Required: C, 60.49; H, 7.37; N, 10.08. Found: C, 60.46; H, 7.59; N, 10.02.
WD 96/ 36628

PCT/ AU96/ 00289 wo 96736628 56  PCIAPS6NERSY 1.
A conpound of fornmula (1): [err] wherein R err] represents ORlerr],
SRlerr], NRerr]Rerr], N(ORerr])Rerr] 8 N(NR[err]Rerr])Rerr]; X
represents. OH, Nerr], NRerr]Rerr] or NRerr]CJerr]Rerr]; Y represents
Hor NHRerr]; R2 represents a group S err]Rerr] or COR[err]; Rerr]
represents H, CJerr]alkyl or C(=NR[err])NR[err]R[err]; R err] represents H
or CJerr]Jalkyl; Rerr] represents H (err]alkyl, {err]cycloalkyl,
Cerr]al kenyl, ({err]Jalkynyl, CHR err]COR[err] or (Jerr]al kyl substituted
by one or nore groups selected fromNRerr]Rerr], NRerr]CORerr],
Cerr]Rerr], Exampleb4 C[err]cycloal kyl and optionally substituted aryl;

4S8 5R.6R)-4-Amin dipropyicarbamoy] jionylamino-5,6-dihydro-4H-
pyran-2-carboxylic acid .
TH NMR (250MHz, Dg-DMSO) 8.10 (1H, d, J=9Hz), 5.56 (1H, d, J=3Hz), 4.92
(1H, d, J=8Hz), 4.02 (1H, m), 3.90 (1H, m), 3.47 (1H, m), 3.14 (2H, m), 2.92 (2H,
m), 2.05 (2H, m), 1.52 (2H, m), 1.45 (2H, m), 0.95 (3H, t, J=8Hz), 0.82 (6H, m).
Mass analysis: C4gH,7N30s. 1.0H,0. Required: C, 53.47; H, 8.13; N, 11.69.
Found: C, 563.37; H, 8.24; N, 11.69.

Example §5

(4S,5R . 6R)-4-Amino-5-(dipropvicarbamoyl)-5-methanesulphonylamino-5.6-
dihvdro-4H-pyran-2-carboxylic acid :

TH NMR (250MHz, Dg-DMSOQ) 5.56 (1H, d, J=3Hz), 4.66 (1H, d, J=9Hz), 4.15
(1H, m), 3.85 (2H, m), 3.38 (2H, m), 3.15 (2H, m), 2.84 (2H, m), 1.47 (2H, m),
1.30 (2H, m), 0.72 (6H, m). Mass analysis: Cq4H5F3N3O06S. 0.75H,0.
Required: C, 44.61; H, 7.09; N, 11.15; S, 8.51. Found: C, 44.67; H, 7.25; N,
11.20; S, 8.27.

Example 58

(4S .5R 6R)-4-Amino-6-(phenethylpropvicarbamoyl)-5-(2 2 2-
trifluoroacetylamino)-5.6-dihydro-4H-pyran-2-carboxylic acid

TH NMR (250MHz, Dg-DMSO rotamers) 9.50 (1H, m), 7.25 (5H, m), 5.69+5.67
(1H, 2xd, J=8Hz), 4.83+4.78 (1H, 2xd, J=9Hz), 4.25 (1H, t, J=9H2), 3.92 (1H,
m), 3.65 (1H, m), 3.40 (1H, m), 3.21-(1H, m), 2.91 (2H, m), 2.68 (1H, m), 1.48
(1H, m), 1.40 (1H, m), 0.81 (3H, m). Mass analysis: CygH,4F3N305 0.75H,0.
Required: C, 52.57; H, 5.63; N, 9.20. Found: C, 562.74; H, 5.55; N, 9.19.

Example 57 .
(48.5R,6R)-4-Amino-6-(phenethyipropylcarbamovl)-5-propionylamino-5.6-
dihydro-4H-pyran-2-carboxvlic acid :

- TH NMR (250MHz, Dg-DMSO) 8.10 (1H, m), 7.25 (5H, m), 5.58 (1H, s), 4.90
(1H, m), 3.95 (2H, m), 3.7-2.80 (5H, m), 2.70 (1H, m), 2.08 (2H, m), 1.55 (1K,
m), 1.45 (1H, m), 0.95 (3H, m), 0.81 (3H, m). Mass analysis: C,{HygN30s.



Each Rl err] independently represents H ([err]alkyl, C[err]cycloal kyl,
Cerr]al kenyl, Cerr] alkynyl, aryl or (Jerr]al kyl substituted by one or
nore groups selected fromNR[err]Rerr], CORerr], ([err]cycloal kyl, CN,
Nerr], ORlerr] and optionally substituted aryl; or R err] and R err]

t oget her form N@P&I6B hydr ocar bon chai n which nmay optional | y PERXULEHH280
group NRerr] which chain is optionally substituted by 1, 2, 3, or 4 groups
sel ected fromoxo and CJerr]al kyl groups $hich groups may optionally be
substituted by hydroxy or optionally substituted aryl; R err] represents
Cerr]al kyl optionally substituted by one or nore hal ogen atons, ([err]
[err]cycl oal kyl or optionally substituted aryl; R err], Rerr] and R err]
each independently represent H, .(Jerr]al kyl, am no, hydroxy, cyano or

epr osent & N B14 O Relie X, Fo.497HT7737: By .. drourdl iy €59y

i ndepéndently r @sents H, Cerr]al kyl or optionally substituted

aryl C[err]al kyl; and WO 96/ 36628

PCT/ AU96/ 00289 _ 57 Rlerr] -represents
Cerr]alkyl; or a pharmaceutically acceptable derivative thereof. 2.

A conmpound as clained in Caim1l wherein R err] represents NRerr]Rerr] or
N(OR[err])Rerr]. 3. A conpound as clainmed in Claiml1 or Claim?2
wherein Y represents NHR[err]. 4. A conpound of fornula (la): [err]

wherein Rlerr] represents ORlerr], . SRerr], NRerr]Rerr], N(ORlerr])Rerr]
or N(NR5R6) R6; and -



X represents OH, Nerr], NRerr]Rerr] or NR[err]CCIerr]R[err] or a

phar maceuti cal | y accept abI e derivative thereof. A corrpound of
formula (1b): [err] wherein Rerr] represents ORerr], SRerr],
NR[err]Rerr], N(OR[err])Rerr] or N(NRerr]Rerr])Rerr]; and X represents
OH Nerr], NRyrosdag®rr] or NRlerr]CJerr]R err], or a phar nRCEHATN2EY

accept abl e derivative thereof. WO 96/ 36628
PCT/ AU96/ 00289 56 58 6. A conpound
of formula (Ic): [err] wherein Rlerr] is NHerr] or NHC(=NH)NH[ err};

Rlerr] is (Jerr]alkyl optionally substituted by one or nore fluorine atons;
Rlerr] is (JQerr]al kyl optionally substituted by phenyl, naphthy

or
bi phenyl, preferably ethyl substituted by phenyl’, naph ” - 4 o
a pharmaceuti ala cceptable salt thereof. 7. A Or m “ﬂ ﬁr,

: |M§ : * c L M s . ,

from

1. A compound of formula (1):

(1)

wherein

R? represents ORS, SRS, NR5RS, N(OR5)RE or N(NRSRS)RS;

X represents OH, Na, NR°R* or NR*CO.R™;

Y represents H or NHR

R2 represents a group SO,R’ or COR’;

R3 represents H, C,_galkyl or C(=NR8)NRR10;

R represents H or C4 galkyl; _

R5 represents H, Cjppalkyl, Cygcycioalkyl, C,opalkenyl, Caacalkynyl,
CHRYCOR or C,qalkyl substituted by one or more groups selected from
NR'R™, NRCOR™, CO,R'3, OR'3, C,gcycloalkyl and optionally substituted
aryt; | .

Each R® independently represents H, C,galkyl, C4 gcycloalkyl, C, galkenyl, Cz20
alkynyl, aryl or C,_salkyl substituted by one or more groups selected from NR13R4,
COR™, Cs4cycloalkyl, CN, N, OR™2 and optionally substituted aryl;

or R and R® together form a C,_¢ hydrocarbon chain which may optionally contain
a group NR™ which chain is optionally substituted by 1, 2, 3, or 4 groups selected-
from oxo and C,galkyl groups which groups may optionaily be substituted by
hydroxy or optionally substituted aryt;

R7 represents C,galkyl optionally substituted by one or more halogen atoms, Ca.
scycloalkyl or optionally substituted aryl;

R8, R? and R each independently represent H, C,_salkyl, amino, hydroxy, cyano
or nitro;

R represents the side chain of a D- or L- amino acid;

R2 represents NR13R™, OR or R'3,;

each R and each R™ independently represents H, C,galkyl or optionally
substituted arylC,_jalkyl; and :



4S, 5R 6R)-5-acetyl am no- 6-di met hyl car banoyl - 4- guani di no-5, 6-di hydro-4H—'

pyran-2-carboxylic acid; (4S,

5R, 6R) - 5- acet yl am no- 6- ( et hyl pr opy!l a‘t—ﬂt&ﬁﬂéﬁﬂ H&‘Dcﬁ% i no-5, 6-di hydr o-
4H pyr an- 2- car boxyl i ¢ aci d; (4S,

5R, 6R) - 5- acet ywaysnes2é- am no- 6- (2, 5- pyrrol i di ne- 1- car BORADI6289-
di hydro- 4H pyran- 2-carboxylic acid; (4S,

5R, 6R) - 5- acet yl am no- 4- am no- 6- di propyl caﬂ)am)yl 5, 6-di hydr o- 4H pyr an- 2-

carboxylic acid; (4S,

5R, 6R) - 5- acet yl am' no- 6- di propyl car banoyl - 4- guani di no- 5, 6-
pyr an- 2- car boxyl i ¢ acid; (45 | Tllllllﬂlfl AT
5R, 6R) - 5- acet yl am no- 6- di but yl car banoyl - 4- guani di no- 5, pyrsan-«

2- carboxylic $ g .36628

PCT/ AU96/ 00283(m fbpresents 3\9@%8/1. 59 (4S,

5R, 6R) - 5- acet yl am no- 4- am no- 6- ( phenyl et hyl propyl car banoyl ) - 5, 6- di hydr o-
4H pyr an- 2- capp@filaimadtitidally acceptable derivative thereof, -

(4S, 5R, 6R) - 5- acetyl am no- 6- (vphenyl et hyl propyl car banoyl ) - 4- guani di no 5, 6-
di hydr o- 4H pyr an- 2- car boxyl i ¢ aci d; (4S, :
5R, 6R) - 5- acet @ ami né- compbung &s( daimed im Glaion b wherein -R' cepresgnisoNRPR® or
pyr an- 2- car boN(bRé)Rfm d; (4S,

5R, 6R) - 5- acet yl'am no- 4- am no- 6- di et hyl car banoyl -5, 6- di hydr o- 4H pyr an- 2-
car boxylic acid; (4S,

5R, 6R) - 5- acet ¥ anm né- gompound &s(caimadoiro Gjaina bemGidim- 2, \Bhel'eirytﬁ ceptesents
pyr an- 2- car boygX aci d;

4. A compound of formula (la):
o)
. O, _COH
R | )
YUY
NROR
wherein

R represents ORS, SR5, NR5R5, N(OR®)R® or N(NR5R5)R®; and
X represents OH, Ns, NR*R* or NR'CO.R", '
- or a pharmaceutically acceptable derivative thereof.

5. A compound of formula (Ib):

(b}

wherein

R? represents OR5, SR5, NR5R®, N(OR5%)RS or N(NRSRS)RS; and
X represents OH, N3, NR’R? or NR*CO,R",

or a pharmaceutically acceptable derivative thereof.
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(4S, 5R, 6R) - 4- Am no- 6- (di propyl carbanmoyl )-5-(2,2,2-trifluoroacetyl am no)-5, 6
- di hydr o- 4H pyr an- 2- car boxyl i c aci d;

(4S, 5R, 6R) - 5- Acet yl am no- 4- am no- 6-[ ( 2- napht hal en- 2-yl - et hyl)

propyl car banoyl ] - 5, 6-di hydr o- 4H pyr an- 2- car boxyli c aci d;

(4S, 5R, 6R) - 5- apolgkdase no- 4- am no- 6- [ ( 2- bi phenyl - 4-yl - et hyl ) c ACTAVEGIRES | 6-
di hydr o- 4H- pyr an- 2- car boxyl i ¢ aci d; )

(4S, 5R, 6R) - 5- Acet yl ani no- 6- [ ( 2- cycl ohexygget hyl ) pr opyl car bameyt=4=guani di no
- 5, 6-di hydr o- 4H pyr an- 2- car boxyl i ¢ aci d;

(4S, 5R, 6R) - 5- Acet yl am no- 6-[ ( 4- bi phenyl et hyl propyl car bamm“m‘“‘wu“m 5,
6- di hydro-4H pyran-2-carboxylic acid; AR R ™ s
(4S, 5R, 6R) - 4- Am no- 6- ( phenet hyl propyl car banoyl ) - 5- propi onyl am no- 5, 6- di hydr

0- 4H pyran-2-carboxylic acid; and pharnmaceutically acceptable derivatives
thereof . & A und of formula (16): y P .

PCT/ AU96/ 00289 WD 96/ 36628 60 8.

A conpound as claimed in any precedi 8 ,claimfor use in nedicine. 9.

A phar maceut.i cal fornul ation con‘B’Q S| d.CO nd as clained in any one of
claims 1 to 7 together- with a_gkg-Macelli ly accemc?bl e carrier thereof.
10. A nethod for the treatnment of a W I nfection in a nmamal
conprising admini stration of angantiti¥]
as claimed in any one of C ains to 7.

wherein

R®is NH; or NHC(=NH)NH;

R is Cyzalkyl optionally substituted by one or more fluorine atoms;

R® is Caealkyl optionally substituted by phenyl, naphthyl or biphenyl, preferably
ethyl substituted by phenyl, naphthyl or biphenyl;

or a pharmaceutically acceptable salt thereof.

7. A compound selected from:

48, 5R,6R)-5-acetylamino-6-dimethylcarbamoyl-4-guanidino-5,6-dihydro-4H-
pyran-2-carboxylic acid; '

{4S, 5R 6R)-5-acetylamino-6-(methylpropylcarbamoyl) -4-guanidino-5.6-dihydro-
4H-pyran-2-carboxylic acid;

(4S, 5R,6R)-5-acetylamino-4-amino-6-(2,5-dimethylpyrrolidine-1-carbonyl)-5,6-
dihydro-4H-pyran-2-carboxylic acid;

(4S, 5R,6R)-5-acetylamino-4-amino-6-dipropylcarbamoyi-5,6-dihydro-4H-pyran-2-
carboxylic acid;

(4S, 5R,6R)-5-acetylamino-6-dipropylcarbamoyl-4-guanidino-5,6-dihydro-4H-
pyran-2-carboxylic acid; "

(4S, 5R 6R)-5-acetylamino-6-dibutylcarbamoyl-4-guanidino-5,6-dihydro-4H-pyran-
2-carboxylic acid; :



11. A method as clained in Caim1l0 for the treatrnent of an influenza

virus infection. 12. The use of a conpound as clained in any one of
claims 1 to 7 for the manufacture of a nmedicanent for the treatnent of a
viral infection.. 13. A process for the preparation of a conpound of

formula (1) aswoeémesesl in Claim 1l which process conprises: RGIyAU96/00289
oxi dative clearage of the glycerol sidechain of a conpound of fornula (I1):

OH H [err] wherein X and Y are as @®&fined for formula (1), .or a
protected-derivative thereof; or (B) reduction of a conmpound (I11):
PN ALBRTO025 D 96756628 * | O ) l|I|

(48, 5R,6R)-5-aoetylamino-4-amino-G—(phenylethylpropylcarbamoyl)-s,e-dihydro-
4H-pyran-2-carboxylic acid;

h (4S, 5R,6R)-5-acetylamino-6-(phenylethylpropylcarbamoy!}-4-guanidino-5,6-
dihydro-4H-pyran-2-carboxylic acid;

(4S, 5R,6R)-5-acetylamino-4-amino-6-(butylpropylcarbamoyl)-5,6-dihydro-4H-
pyran-2-carboxylic acid;

(4S, 5R,6R)-5-acetylamino-4-amino-6-diethylcarbamoyl-5,6-dihydro-4H-pyran-2-
carboxytlic acid;

(48, 5R,GR)-5-acetylamino-4~amino-6-(ethylpropylcarbamoyl)-5,6-dihyg!ro—4H-
pyran-2-carboxylic acid;

(4S,5R,6R)-4-Amino-6-{dipropylcarbamoyl)-5-(2,2,2-trifluoroacetylamino)-5,6-
dihydro-4H-pyran-2-carboxylic acid; '

{48,5R,6R)-5-Acetylamino-4-amino-6-[(2-naphthalen-2-yl-ethyl) propylcarbamoyi}-
5,6-dihydro-4H-pyran-2-carboxylic acid;

(4S,5R,6R)-5-acetylamino-4-amino-6-{(2-biphenyl-4-yl-ethyl)carbamoyl}-5,6-
dihydro-4H-pyran-2-carboxylic acid;

(4S,5R,6R)-5-Acetylamino-6-{(2-cyclohexylethyl)propylcarbamoyl]}-4-guanidino-
§,6-dihydro-4H-pyran-2-carboxylic acid;

(4S,5R,6R)-5-Acetylamino-6-[(4-biphenylethylpropylcarbamoyl]-4-guanidino-5,6-
dihydro-4H-pyran-2-carboxylic acid;

(4S,5R,6R)4-Amino-6-(phenethylpropylcarbamoyl)-5-propionylamino-5,6-dihydro-
4H-pyran-2-carboxylic acid;

and pharmaceutically acceptable derivatives thereof.



[err] wherein R err] and Y are as defined for formula (I), or a
protected derivative thereof. 62 ~ AMENDED
CLAIMS [received by the International Bureau on 01 August 1996
(01.08.96); original clainms 4 and 5 anended; renaining clains unchanged
(1 page)) Rl wo'okiséeapr esents Clerr]al kyl; or a pharnmaceut i ROVAU96/00289
accept abl e derivative thereof. 2. A corrpound as clained in dai m 1
wherein Rlerr] represents NRerr] R err] 6P N(OR[er]r)Rerri—s=:

conpound as clained in Caiml or Claim2 wherein Y rep

4. A conpound of fornula (la): [err] wherein R[‘milm li”) l II
ORlerr], SR err], NRerr]Rerr], NNORerr])R err] or
N(NR{err]R[err])Rlerr]; Y represents Hor NHR[err]; or a pharnaceutlcally

acceptabl e degivatiy ﬁoﬁugguﬁc%s claitned in dry FREESUIRY cﬁlmrfé)rrurgé i nfedidine.

9. A pharmaceutical formulation comprising a compound as claimed in any
one of claims 1 to 7 together with a pharmaceutically acceptable carrier thereof.

10. A method for the treatment of a viral infection in & mammal comprising
administration of an anti-virally effective amount of a compound as claimed in any
one of Claims 1 to 7.

1. A method as claimed in Claim 10 for the treatment of an influenza virus
infection. '
12. The use of a compound as claimed in any one of claims 1 to 7 for the

manufacture of a medicament for the treatment of a viral infection.

13. A process for the preparation of a compound of formula (1) as defined iﬁ
Claim 1 which process comprises:

{A) oxidative clearage of the glycerol sidechain of a compound of formula (ll):

)

wherein X and Y are as defined for formula (1), or a protected derivative thereof; or

(B) reduction of a compound (i)



.

[err] wherein Rlerr] represents CR[err], SRferri—NRferr{Rerr], '
N(OR[err])Rerr] or N(NRlerr]R err])R ek H or NHR[err]; or
a pharmaceutically acceptabl e derivati v{a “l“ﬂ“ﬂ)m mﬂ “ﬂ WO 96/ 36628
PCT/ AU96/ 00289 .

STATEMENT UNDEROAB362EE 19 An obvious error in cI ai RET/AU/A0288 1o
cone to notice. "X' was defined in words, but was not present in the
formula, and the definition of "Y' had be®h onitted. The clains _
therefore.anmended in order to conformw th the consistory clauses on pages
3 and 4 of the speci fication. Clains 1 to 3 and 6 to 13 are
unchanged; clains 4 and 5 are repl aced by anended cl ai ns bearing the
same numbers.

@i

N3

wherein R' and Y are as defined for formula (1), or a pgptected derivative thereof.



