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1 DESCRI PTI ON HOMO- LYSI NE SALTS OF AZOLE COVPOUNDS
Technical Field . The present invention relates to
novel water-soluble azole conpounds which is useful
for the treatnent of, for instance, serious systemc
fungal infections and which is suitable for oral,

topi cal and parenteral adm nistration. Mre

particul arly, the present |nvent|on relates to novel
wat er - sol ubl e salt prodru%agé the general formul a
l: NH2 RRlL 0 HOOC NH3P I In formula
|, each of RM%H@-BistﬁnasﬂﬂﬂéQﬁ?ﬂhﬁﬁLﬁ”bdﬁibUﬁH%
C6) al kyl group, and A is the non-hydroxy portion of a-
triazole antifungal conpound of the type containing a
§ggﬂﬂ@g&y fleigrtiary hydroxy group. The present
nvention arso includes phar maceutical |l y acceptabl e
sol vaTks @reasent sahven‘oﬁmuméiaafesf otouhaviel metecissoluble

and cesses . of the S .
A g e R R U e 1y S S
u.ﬁsthﬁcert sefioushespeveiiid €hagads ildTuMtiodse and which is
a[%ic g# potent class .contains a terti.ar . .
Qy %%J orpg q; g Eﬁ;gg%ﬁgﬂ; dmlnlstratlon.

ﬁo@és &Eﬂ:l‘iﬁtﬁ@ﬂ%s ﬂli@t p&@ﬁeﬁﬁ”ﬁ%iﬁfod 2&-335)% to novel
4- (4-cyanophenyl )t hi azol -2-yl]-2-(2, 4-di fl uoropheny

P’?Lir —gpRikle 33} .mrqgw)amrthz genepad formula I:
anti-fungal activy H% The conpound of LhS RPatent No.
el ow.

5,648,372 is shozﬂ\v/\\/f\ 0
1 X
HOOC NH3t "0—P—0 O-—A

i
o)

H

I

In formula I, each of R and R! is a hydrogen or an (Ci-
Ce)alkyl group, and A is the non-hydroxy portion of a
triazole antifungal compound of the type contalning a
secondary or tertiary hydroxy group. The present invention
alsb includes pharmaceutically acceptable solvates of the
salt compounds of formula I, methods of use and processes of .

making the same.

Background Art

Triazole antifungal compounds are known in the art. Of
the several classes known, oné particularly potent class
contains a tertiary hydroxyl group. For example, U.S.
Patent No. 5,648,372 discloses that the compound of (2R, 3R}-
3-[4-(4-cyanophenyl)thiazol-2-yl]-2-(2, 4-difluorophenyl) -1-
(1H—1 2,4-triazol- 1-yl)—-butan-2 ~-0l has anti~fungal activity.
The compound of U.S. Patent No. 5,648,372 is shown below.



2 NON-~z/N FN FCN However, the utility of this
class of conpounds is Ilimted by | ow water
solubility. For exanple, the solubility of the above
triazole compound in water at pH of 5 6.8 is 0.0006
ng/ mL. This greatly inpedes devel oping suitable
parenteral dosage forns. One nethod of addressing this
problemis disclosed in European Patent Application
No. 829478, wherein the water2 solubility of an azole
antifungal agent is ingreas@gby d 10 attaching a

| i nked ami no-acid to [Fhg, azé&l & tion of the

nmol ecul e (as shown b# Y / \ N+~ NH O F CN
Al ternatively, WD 97/281
noi ety can be attached dir y toy\the tertiary
hydr oxyl portion of the a ;

t he conpound 15 having the if or mul
OP®BNa2 NN::t/NNF F F

However, the utility of this class of compounds is
limited by low water solubility. For example, the.‘
solubility of the above triazole compound in water at pH of

5 6.8 is 0.0006 mg/mL. This greatly impedes developing
suitable parenteral dosage forms.

One method of.addressing this problem is disclosed in
European Patent Application No. 829478, wherein the water
solubility of an azole antifungal agent is increased by

10 attaching a linked amino-acld to the azole portion of the

molecule (as shown below) .

O_<°
NH (o]

CN

Alternatively, WO 97/28169 discleoses that a phosphate
moiety can be attached directly to the tert lary hydroxyl
portion of the anti-fungal compound, e.g., the compound

15 having the formula shown below.



N On the other hand, U S. Patent No. 5,707,977 and-\WO
95/ 19983 di scl ose wat er-sol ubl e prodrugs having the
general formula shown below O "N N OO N~/NN X NIJF
N 5 F In the above '"fornmula, Xis OP(O (OH)2 or an
easily hydrolyzable ester OC(ORNR R2. In contrast,
WO 95/ 17407 di scl oses wat er-sol ubl e azol e prodrugs of
the general formula shown below. Ol OX NJF 10 F In
the above formula, X is P(O 4(OH)2, C(O-(CHRL)n

OP(O) (CH) 2 or C(0)- (CHRL) a ( piiiR) CHRI) mOR2. Qx her
azol e conpounds have been pgoposed. For instance, WO
96/ 38443 di scl oses vya%"ér-scﬁ | e azol e prodrugs of the
15 general fornmula OR JONNI -NN

ONRI NNOUS FF U t 5,883,097
di scl oses wat er-sol ubl e ac\ d azol e prodrugs,
such as the glycine ester sh below. I- N, O
CIN\ N O NHz
F
CN

On the other hand, U.S5., Patent No. 5,707,977 and WO
95/19983 disclose water-soluble predrugs having the general

formula shown below.

N=JF

In the above formula, X is OP(0) (OH): or an easily
hydrolyzable ester OC (0)RNRRZ.
In contrast, WO 95/17407 discloses water-soluble azocle

prodrugs of the general formula shown below.

10 ' F

In the above formula, X is P(0)(OH)z, C(O)=(CHR).-
OP{0) (OH)2 or C{0)-(CHR!) .- (OCHR'CHR'),OR?.

Other azole compounds have been proposed. For instance,
WO 96/38443 discloses water-soluble azole prodrugs of the

15 general formula shown below.
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NAO FF 5 The introduction of the
phosphonooxynet hyl noiety into hydroxyl containing
drugs is disclosed as a nethod to prepare

wat er - sol ubl e prodrugs of hydroxyl containing drugs.
Eur opean Patent Application No. 604910 di scl oses
phosphonooxynet hyl taxane derivatives of the genera
formula 10 as shown below. ORe Re, r Ra(OPAftHO
1~F. Ra' v_ "olu~R~- _ p HO I AcO OPh In the above

formula, at |east one of R', " R7' IS
OCH2OP(O (OH) 2. 5 European Patent Applgﬁet on

639577 di sc] gses pho nod??he { ax vegp
of t *

in the,for 1s a taxane nnlety eaﬂrﬁb on th@ C]G

carbon Btgma substituted 3-amno 5

2- hydr oxy anoyl oxy group, nis 1, 2 or 3, mis 0 or

an integ roml to 6 inclusive. WO 99/38873

di scl oses 0 phosphonooxynet hyl ether prodrugs of a

di aryl 1, 3, 4-oxadi azol one potassi um channel opener.

10 Goli Kk, J. et al., Bioorganic & Medicinal Chem stry

Lett qf g téﬁt p§f8§§33 84&+§&f§§ s 4 30 HSEH 1M amino

wat er - solub e prodrugs o pacl it axe such as t e one
atichnabelewprodrugs, such as the gly01ne ester, as shown

below.

The introduction of the phosphonocoxymethyl moiety into
hydroxyl containing drugs is disclosed as a method to
prepare water-soluble prodrugs of hydroxyl containing drugs.

European Patent Application No. 604910 discloses
phosphonooxymethyl taxane derivatives of the general formula

as shown below.

I#«»’J\N

R®

o Ph

In the above formula, at least one of RY, R*’, R¥, R¥

or R" is OCH,OP{0) (OH);.
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U S. Patent No.. 6,362,172 discloses water-soluble

azol e prodrugs having the general fornula shown

below. O Ph ' NH xO Ae0 O bCH2OPQ(OH)2 Ph' v _Olli:.

OO 0 =<0 HOBzOAco ORRL HOP-OG O A 115 ™HIn

t he above formula, A is the non-hydroxy portion of a

triazole antifungal conpound of the type containing a

secondary or tertiary hydroxy group, R and Rl are each

i ndependent|ly hydrogen or (C15C6)al kyl. 20 However,

t he mimﬂ:tptegm of Paté&nt Pam@pﬂlNatisnSGZ{ol?Z 633HN0t discloses
Si be used.fqQr oral adm,nistration scI ure

RHS SRR AR s SASR BecHOF SURRLYRA: Tond1g s trdnala T-

ﬁﬁdﬂzqochz)m(@qbﬂ)am,l WHEgsln ahasphaiee feamudands a taxane

contalnlng a secondary or tertiary hydroxyl .group,
{IRRARIEEIR IR)Lhe £°13 carbon atom a substituted 3-amino-

2 |
i y( Wtrlazol Etfﬁu;? Yh) 13- 02, 4 dif Qﬁrﬁpﬁg‘%ﬁ)or an

-1 - but an- 2- yI oxy) met hyl
m%lbg@?m pih@éﬁorﬁati@ClNéé-VGnexpect edly superi or

pr Opfﬁdl eSSSt/%BtBh?%SG d@.'é%‘ibgggl y QLQ‘;&?@F%ooxy{methyl ether

Specitically, the present 1 nventio
povdrigsi Ré sal ﬁsa@ylcohp%uhd@xadmramlq@iearmt;@aﬂml lghannel
%ceg}abl e solvates thereof, of the formula I: NH2 R
DETEY . :
Golik, J. et al., Bicorganic & Medicinal Chemistry

letters, Vol. 6, pp. 1837-1842 (1996) disclcoses novel water-

.s_oluble prodrugs of paclitaxel, such as the one shown below.

U.S. Patent No. 6,362,172 discloses water-soluble azole

prodrugs having the general formula shown below.

0
Ph/u\ﬂﬂ o AcQ O BCH,0POOH),
Ph 2 Y~ ol
°=\/Z HOBG AD °
N
0 . R><Rl
HO-—LL——O O0—A
b

In the above formula, A is the non-hydroxy portion of a
triazole antifungal compound of the type containing a
secondary or tertiary ﬁydr‘oxy group, R and R! are each
independently hydrogen or (C;~Cg)alkyl.

However, the prodrugs of U.S. Patent No. 6,362,172

cannot easily be used for oral administration.
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O HOOC NH3+ -G 11-O-OA OH | In formula I, each of R
and R1 is a hydrogen atomor a (Cl-C6)al kyl group,
preferably one or both being hydrogen. 15 Also in
formula I, A represents the non-hydroxy portion of a
triazole antifungal salt conmpound of the type
containing a secondary or tertiary hydroxy group.
Preferred anong the conpounds of formula | are those
mherein A represents the non-hydroxy portion of a
tr zoIe anti fungal conmpound of the type
Déﬁﬁ Eldiia o g IRyeRtiS® hydroxy group. In a further
enbogi-meRhsOf nblhie pbexe EMﬁﬁdsathatCOﬁBﬂ@nﬁ§51ﬁECa@ab@s of
formula (i): RS R4 |I/NONC.  R3 Rs 7 wherein R3 of
trippola (iantdefiungadt s ah?ﬁ@?hﬂ'ﬂe gr GOPPOVRRE | CRE@iRyne 2
( [3p! h a} QFBu 2R, 3R)-3-
e LA RS R SR S re%i?‘é‘%eét‘s 3R
(Hydﬁegganophenakbhhi@@@lh&yw 12r & drii Flayorepbenyl) ~1-

(%%Fgééggfgo g?%ﬁ%g§f}%ﬁéﬁﬁg%kikﬁggﬁﬁéﬁg%tionaliydlhydrogen

phoephiatel edhdy amexpeatwdd yyr superiereqmaperrics ato those

 PEHLEPENod A 5RE % mOPECIORL 6] daice T AT N ARt Lon

YOTHRCER2CHR2, Or manpheRytineubstsditied bypfone compmmels, or

P%@F%;%&y%gfgﬁggcgggegiggig 2% 3 Egsaggereof, of the formula

NH, R R!
W T X
gooc” NH3;* “0—P—0 O—A

CH

I

In formula I, each of R and R' is a hydrogen atom or a
{C1—-C¢)alkyl group, preferably one or both being hydrogen.
Also in formula I, A represents the non-hydroxy portion of a
triazole antifungal salt compound of the fype containing a
secondary or tertiary hydroxy group.

Preferred among the compounds of formula I are those
wherein A represents the non-hydroxy portion of a triazole
antifungal compound of ther type containing a tertiary
hydroxy Qroup.

In a further embodiment of the above type salt

compounds, A can be formula (i}:

é‘;)n gs ®
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Wien R6 represents a nitrogen-containing heterocycle,
such exanpl es include triazolyl, pyrimdinyl, and
thiazolyl, wherein each ring is optionally
substltuted by one or nore groups selected fromthe
group consisting of a hal ogen, =0, 15 CH=CH (C6H4)

- OCH2CF2CHF2, and a phenyl substituted by one or nore
groups selected fromthe group consisting of CN and
OCH2CF2CHF2 or a phenyl su tltuted by one or nore

f?éﬁoupsn eq efl %@{}n&%?aﬁrou%ﬁ%(%rﬁé ng Ofgﬁenyl -group

sﬂHHﬂiltdft.ed) ¥Ine Bt mbirdi (pdeferabby 14@1 Imﬂ.cﬁmen mmme, R

N lo~ CH 3.8 NENJ N F CN F q_ N P- E
repryesentg.| a nhydrogrpy o gnethy CH3): E represents a
hydrogen, or taken together with R!' may represent =CHy; R®
représents a 5- or 6-membered nitrogen-containing ring which
may be optionally substitut.ed by one or more groups selected
from a halogen, =0, CH=CH-(CgH4)-OCH2CF;CHF2, é&nd a phenyl
substituted by one or more groups ‘selected from CN and
OCH,CF,CHF,, or a phenyl substituted by one or more groups
selected from a halogen and methylpyrazolyl.

When R® represents a nitrogen-containing heterocycle,
such examples include triazolyl, pyrimidinyl, and thiazolyl,
wherein each ring is optionally substituted by one or more
groups selected from the group consisting of a halogen, =0,
CH=CH- (C¢H4) -OCH,CF,CHF;, and a phenyl substituted by one or
more groups selected from the group consisting of CN and
OCH,CF,CHF;, or a phenyl substituted by one or more groups-
selected from the group consisting of a halogen and
methylpyrazolyl.

Examples of A include, but are not limited to, the
following: ‘




N~ N/ NNNN F5F9CC
and UF rNNM~NUF NNF
speci fic conmpounds, the fol
enbodi nents: / N \NN _ 3
\/"NJ N

lll!lll‘ll;ll’lll

F
oW

FN
F
ng
F CN

=N v

N =

N= =N

F
[
=M —
Ne/N O
F

.M NN

=
ar
8

e
5

N~ N FF
O those above
preferred
and 10 IN =8



CN A nore- preferred enbodi mrent of the nono-I|ysine
salt conpound of forrmula | has the structure as shown
below 0 \\ OH P - O~0O HOOCNH NH3+ OLN CN F F
Solvate fornms of the salt conpounds of formula I are
al so further enbodi ments of the present invention. In
addition to the application of the present invention
to structures containing a tertiary alcohol, it should
al so 10 be understood that this discovery can be
applied to anti fungal ingre_leP;s whi ch contain
secondary al cohols. Ses# e pl & of the non-hydroxy
portion of triazole &&ﬂl' % compounds of the
type containing a secondq;y ydr}v group incl ude,
tne

but are not limted to, et lowing: 11 F F F NN
JOp"™ "™ XONUW 1-NN Iie€ FNN< JppN1- p
a N-/ N-aN NN ‘
F 1]
=N v
PNTE !
Ny N
" /
F- and
F
H
’W(kF
F F

Of those above specific compounds, the following are

preferred embodiments:

and
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FFNN <~JN OOO 1 N ~-NAN-
OO0Op pN-%\ / N FFNNC< Jp
a,l or 12 FFNN JOO NO&NT_\
Brief Description of Drawings Figure 1 s
upt ake properties of bis-lysine ethanol
(2R, 3R) - 3- (4- (4- cyanophenyl )t hi azol -2- 5
yl)-2-(2, 4-di fluorophenyl)-1-(1H1,2,4-triazol-1-yl)-2
[ (di hydrogen phosphonoxy) met hoxy] but ane. Figure 2
shows noi sture uptake properties of nono- |ysine

et hanol solvate of ((2R, 3k~ PB-(4-(4-

cyanophenyl )t hi azok 2-yl)-2-12, 4gi fl uorophenyl)-1-(1H

/;'N
-

N.. N
WS nDi sture
ol vate of

A more  preferred embodiment of the mono-lysine salt

compound of formula I has the structure as shown below.

Solvate forms of the salt compounds of formula I are
also further embodiments of the present invention.

In addition to the application of the present invention
to structures containing a tertiary alcohol, it should also
be understood that this discovery can be applied to anti-
fungal ingredients which contain secondary alcohols. Some
examples of the non-hydroxy portion of triazole antifungal
salt compounds of the type containing a secondary hydroxy

group include, but are not limited to, the following:



10 1,2,4-triazol -1-yl)butan-2-yl oxy) net hyl di hydrogen
phosphate. Figure 3 shows noi sture uptake properties
of nono- |ysine isopropyl alcohol solvate of

((2R 3R)-3-(4-(4-

cyanophenyl )t hi azol - 2-yl)-2-(2, 4-di fl uor ophenyl )-1-(1H
1,2,4-triazol-1-yl)butan-2-yl oxy)net hyl di hydrogen
phosphate. 15 Figure 4 shows noi sture uptake
properties of a nono- lysinejgalt relative to a
bis-lysine salg. Figuge 5 is a graph for the powder
X-ray diffracti XRD) data obtained for the

moNo- | ySiy h sol vat e of

((2R, 3R ?Y -cyanophenyl)thlazol ylh-2-(2,4 20
di fluoro nyly) -f1- (1H azol - -yI) ut -2-

yl oxy) net hyl di hydrg ﬁ haye o Le'S are
graphs pertaining to t th@NnDngplyS|ne

et hanol solvate of ((2R 3R) 3- (4 (4-
cyanophenyl )t hi azol - 2-yl)-2-(2, 4-di fl uorophenyl )-1-(1H
25 1,2,4-triazol-1-yILbutan-2-yIoxy)nethyl di hydr ogen
phosphate. 13 FR 7 is a differential scanning
calorinetry (DSC rve the nono-1ysine ethano

sol vate g -3 (4-(4-

cyanophe t - 2- yI) 2 (2 4- dlfluoro henyl) 1-(1H

- 1,2,4-tfiazof- br” y h dr.aogen
_phosphate. 5 Flgur@ he o a i
i Etha

anal ysis (TGA) curve the nDno- ysin

sol vate of ((2R 3R)- 3(4(4-

cyanophenyl )t hi azol -2-yl)-2-(2, 4-di fl uorophenyl)-1-(1H
- 1,2,4-triazol - 1-yl ) but an- 2-yl oxy) met hyl di hydr ogen
phosphate. Figure 9 is a graph for the PXRD data
obt ai ned for t%e 10 nono- | ysi ne i sopropyl al coho
solvate .of (( 3(4(4

cyanopheny 2-yl)-2-(2,4-difluorophenyl)-I-(1H
- 1,2, 4- gr!% g-Yl)butan-2-yloxy) net hyl (i hydrogen
phosphat

ur 10 is a. DSC. curve for pthe
nono- IyS|ne i SOpPropy, _<C:j>_ N_<C:j>_
_/

"""N v

l]

or



al cohol sol vate of

((2R, 3R) - 3- (4- (4-cyanophenyl ) thi azol -2- 15
yl)-2-(2,4-di fluorophenyl)-1-(1H1,2,4-triazol-1-yl)bu
tan-2- yloxy)nethyl dihydrogen phosphate. Figure 11 is
a TGA curve for the nono-Iysine isopropyl alcohol

sol vate of ((2R 3R)-3-(4-(4-cyanophenyl)thiazol -2-
yl)-2-(2,4-difluorophenyl)-1-(1H 1, 2,4-triazol -1-yl)bu
-tan-2- 20 yl oxy) net hyl di hydiggen phosphate. Figure 12
is a graph for the PXRD data 0Obtained for the

nmono- | ysi ne n-propyl al cohol sol vate of

((2R, 3R) - 3- (4- €4-

2-yl)-2-(2,4-difluiorophenyl)-1-(1
) but an- 2-yl oxy) net hyl di hydr ogen
phosphaté Pgure 13 is a DSC curve for t he

nono- | ysi & no -1 oho \Y;
((2R, 3R) - 3-(4-(4-cyenq y thlna@f

yl)-2-(2, 4-di f| uor ophe p -t?u:azm -yl ) bu
tan- 2- yl oxy)net hyl di hydrogen phosphate. Fig 14 is
a TGA curve for the nono-Ilysine n-propyl 30 alcohol
solvate of ((2R 3R)-3-(4-(4-cyanophenyl)thiazol -2-

@Q;.)efzngauéa kﬁbﬂob?pﬂﬁﬂﬂﬁg& (1H-1,2,4-triazol -1-yl)bu

tan- 2- nmet hyl di hydr dgen phosphate 14 Best
Mbds Eﬁ@ur@arlr whmgvsamonsttelrlen\la@ﬁ-ﬁlk@n prepexsies| p&i has—lysine

eﬁ%’ﬁ&? Sgg?%i\%%ne ao‘%{e g?ered |n v%q fc'é%q{d&%%n%ivétptlgzu 2"

Y10 -t2he(mlﬂdigilmairlophanynwelpalaﬂl Azéteriazohel Hyl) -2~

resence of al kal tas Iso t he
lﬁ&?ﬁi‘ YArqger RiY lh@gﬁ%g?wggﬁﬁcyg%ﬂg BF formula | have.
unexEGad vy 2 | BRewy ednphyainal uptalkel | pyoperbiéswof mono-
hygroscop| cit which leads to bett hand rin _
ehct ureetam"?% mai ﬁPé‘_f’ﬁFﬁg sui Pabl e so{ {#r}gl%q# 4~ (4
%EPAH )I%ﬁ%[é&s-z-}ﬁ)S;U_l—t(@bhed&@rtuei:abheﬁym cpl (:amd
are

USGS
, 4= trlazol 1-yl)butan-2-yloxy)methyl dihydrogen phosphate.

Figure 3 shows moisture wuptake properties of mono-
lysine 1sopropyl alcohol solvate of {{2R,3R)-3-(4-(4-
cyanophenyl) thiazol-2-yl)-2-(2,4-diflucrophenyl)-1-{1H-
1,2,4-triazol-1-yl)butan-2-yloxy)methyl dihydrogen phosphate.

Figure 4 shows moisture uptake properties of a mono-
lysine sait relative to a bis-lysine salt.

Figure 5 i1s a graph for the powder X-ray diffraction
(PXRD) data obtained for the mono-lysine ethanol solvate of
((2R, 3R) -3~ (4-(4~cyanophenyl)thiazol-2-yl} -2~ (2,4~
difluorophenyl)-1-(1H-1,2,4-triazol-1-yl)butan-2-
yloxy)methyl dihydrogen phosphate.

Figures 6A-6C are graphs pertaining to the NMR data for
the mono-lysine ethanol solvate of ({2R,3R)-3-(4-(4-
cyanophenyl)thiazol-2-yl)-2-(2, 4-difluorophenyl}-1-(1H-
1,2,4-triazol-1-yl)butan-2-yloxy)methyl dihydrogen phosphate.
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The nono-1ysine salt conpounds of the present
invention can be hydrates, solvates or non-sol vates.
Crystalline structures of several isostructura
solvate fornms are also possible. For instance, such
solvate fornms include those 15 derived from water,

et hanol, nethanol, isopropyl alcohol and n-propyl

al cohol . Further, crystal polynorphs of the nono-
‘lysine salt or solvate therepj of the present

i nvept | are . al so ' T
1 SBLRR 290171 0cBesLELaP itln eflctbunige s
cGivek the mdhe-lyeine Jethanol weeldwahet IRE f { F2R, 3R) ~3-(4- (4~

t hese, co LN ' t eferyed. < hyYShN@q

oY AREn RV B P - e foe BBy Y S D &
19ey?jtakfaE@JlLfs?szﬁ)aamfaﬂﬂmmy)mye_utjy?h dihyedeqmerene et dthosphate.

(0]6) SOl upli L1 an ow I oscopi.Cl,ty, | C S
to i ﬁia%«?%dsh&)édﬁ ﬁdled@‘a%grﬁﬁar"éd&t&ﬁ SR HE s{aﬁg curve
£k [ PRe SHBHSARRAWIS et iRhol NSécliete t E MONRR) IR) +&- (4~ (4-

salt of the present invention can be a crystalli
cyanppaenyl) himsars-y 1) e (2 s b S phehy 1 -1 -1 S -

2 — EY{e 4 | i 2- - )
7R SBNTaA PSCOREY LAl ? syt soseiate
yl ox¥jigsreyP dishydrayge® Fiess e £XRD dat

mono-lysine isopropyl alcohol solvate .of ((2R,3R)-3-(4-(4-

a obtained for the

cyanophenyl)thiazol-zéyl)—z—(2,4-difluorophenyl)~1—(1H;
1,2,4-triazol-1-yl)butan-2-yloxy)methyl dihydrogen phosphaté.

Figure 10 is a DSC.curve for the mono-lysine isopropyl
alcohol solvate of ((2R,3R)-3-(4-(4-cyanocphenyl)thiazol-2-
yl)-2-(2, 4-difluorophenyl)-1- (1H-1,2, 4~triazol~1-yl)butan-2-
yloxy)methyl dihydrogen phosphate.

Figure 11 is a TGA curve for the mono-lysine isopropyl
alcohol solvate of ({2R,3R)-3-(4-(4~cyanophenyl)thiazol-2-
y1)-2- (2, 4-difluorophenyl) -1- (1H-1,2, 4-triazol~1-yl)butan-2-
yloxy)methyl dihydrogen phesphate.

Figure 12 is a graph for the PXRD data obtained for the
mono»iysine n-propyl -alcohol solvate of ({2R, 3R)-3-{4-(4-
cyanophenyl)thiazol-2-yl)-2-(2,4-difluorophenyl)-1-{1H-
1,2,4-triazol-1-yl)butan-2-yloxy)methyl dihydrogen phosphate.

Figure 13 is a DSC curve for the mono-lysine n-propyl
alcohol solvate of ({2R,3R)-3-(4-(4-cyanophenyl)thiazol-2-
yl]—2—(2,4—difluoropheny1)-1-(1H%1,2,4—triazol—1—yl)butan—2—
yloxy)methyl dihydrogen phosphate.

Figure 14 is a TGA curve for the mono—lysiné n-propyl
alcohol solvate of ((2R,3R)-3-(4-(4-cyanophenyl}thiazol-2-
yl)~2—(2,4—difluorophenyl)—1~(1H;1,2,4—triazol—1-yl)butan—2—
yloxy)methyl dihydrogen phosphate.
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As used herein "(Cl-C6)al kyl" refers to a straight or
branched chain saturated aliphatic group having 1 to 6
carbon atons, such as nethyl, ethyl, n-propyl,

i sopropyl, n- butyl, sec-butyl, t-butyl, n-pentyl,

n- hexyl, etc. 15 The term "hal ogen" as used herein

i ncl udes chloro, brono, fluoro and iodo, and is
preferably chloro or fluoro, and nost preferably
'fluoro nentioned, each of; R and Rl of fornula I

tO Si X Car%;idr%ggg:?%o@u%r engb“hﬁggglugs{qg\rglcgg %ne

and/ dthklmoan-bgsaneetdalt ocoepbyhdgr cap. genetralabfyrmula I
ach of R_and, f formula | represents hydrogen ,
£k fon "3 o Profres” (1 9ien, ABRadsERRa oLa  fYhvo, being
Sotbsd e nts. tHe OBEoROROEANERt .adti&rdTOPAreYSi 23Rl tin the

or 25 solvate thereof has R3 being

Brepenes udfophbating npélﬁ’épﬁéltaéﬁbodl RefC, REhef Mape-lysine
SENO- | YShpursdd t F Spindta t hes/afid S 116 nd®e hndifittedly

RS is a hydrogen atom In still a further enbodinent,
Fwrrgvedr pivaical s&abilityyaridgheh9yy) hyeressppiciyy, which

ﬁeéd’ét hq:ro enBQ?fggPt ﬁncﬁiﬁ&’r e%ﬁ%n‘gnveﬂéﬁgf‘aééufe, S while

&5%%;3%/;;3;( sztabéﬁophm@lh})ilﬁ.ﬁz,ol -faking the prodrugs
l5) l-1-yl)b
Yadedsle eidlate, WD s WekeRetal bgagl, v
phar nﬂwuﬁwmlgslmcemﬂttabicanmimm ef I“lﬁreeq:h:emts hiowention
bel 0\% g—| Qf H3+ O.N i c talld
& st é&le?s aﬁ‘&ll%% Vat ¥ of“°f‘ﬁé’*°ﬂ:?’8 sﬁr rystalline

structures of several isostructural solvate forms are also
possible. For instance, such solvate forms include those
derived from water, ethanol, methanol, isopropyl alcochol and
n~-propyl alcohol. Further, crystal polymorphs of the mono-
lysine salt or solvate thereof of the present invention are
also possible.

Preferable are solvates of those compounds when A is:

IIIIIHI.I§.IIHII

of
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10 invention may be in crystalline form and used in a
phar maceutical conposition in the formof a tablet,
capsul e, powder, solution, suspension, emulsion,
ointnment, lotion, creamor spray. For instance, a
prodrug can conprise the crystalline ethanol solvate
of the nono-lysine salt conpound. 15 Also, the
nono-|ysine salt or solvate of formula | surprisingly
‘mai ntains its aqueous solubi kity relative to the

bi s-1ysine salt formtheregof, and has unexpectedly

i mproved handl i ng due tow&@v§ hygroscopicity, which
enables it to be wysed oé g gdm nistration as well

as parenteral - 2Q,atMni t he
nono-1| ysi ne salt agﬁ sol exhi bi t
i nproved handl i ng ring uf ; e and conpaction

(conpr essi on behavi or)
and are 17 thus suitab
(i.e., atablet). It g »
salt has a | ower cohesgid ndex conpabhegd to the
bis-lysine salt formand siml|ar cohesi

rel at,ive,to the, pare compound (L.e.. 5

Wﬁ%ﬁﬁf&n%g& 5§.s$h85ngh8§F3§?%%° é#?sl%uﬁf%§ﬂRﬁﬁ%§§red'

t her adlfe b B)Slidy tsdighestbithe anddenlt dinsintiosheran be
conpared to the bis-lysine far, Thu%, %ﬁg it {th
oRFRgnegs| nds f oSFvisSadiaBee LSV et i Sl neRgrity Wi
Jriicted1lASqé 64UeBHuBE UL OaBidn Ao NHygh8scéPecity, which
further advaﬁ?age of less sensitivity to high 10

tnndsdity doREPYREndapailindomswidamRATES €daPifg}ysine salts
YETSHES aénAg& S%@Amgle B MnJtnidas! thlh ﬁlo%nQP(!s,Xﬁéngalt of

salts ates thereof are stable in solufion
ot hprssentr uinventbiemnceamndbe n. af oewyBhaldhyedcanalt of

BErh P gD L a2 £a36s 0
difluorophenyl)-1-(1H-1,2,4~-triazol-1-yl)butan-2-
yloxy)methyl dihydrogen phosphate.

As used herein “{C;-Cg)alkyl” refers to a straight or
branched chain saturated aliphatic group having 1 to 6
carbon atoms, such as methyl, ethyl, n-propyl, isopropyl, n-
butyl, sec-butyl, t-bﬁtyl, n-pentyl, n-hexyl, etc.

The term “halogen” as used herein includes chloxro,
bromo, fluoro and iodo, and is preferably chloro or fluoro,
and most preferably fiuoro.

As mentioned, each of R and R' of formula I can be a
hydrogen atom or an alkyl group having one to six carbon

atoms in length. For instance, R and/or R' can be a methyl or

ethyl group. Preferably, each of R and R' of formula I

represents hydrogen.

Also, R3-R® of formula (i) can be several possible
substituents. In one embodiment, the mono-lysine salt or
solvate thereof has R® being 2,4-difluorophenyl. In another

embodiment, R! of the mono-lysine salt or solvate thereof is



The nono-1ysine salt and sol vate thereof al so exhibit
better solid state stability. Solid state stability
herein means the stability of the APl under anbi ent
and/ or accel erated storage conditions. For instance,
the nono 20 lysine salt and sol vate thereof has

i nproved, better handling, with | ower noisture uptake
(and its extent) conpared to the bis-Ilysine. Such
properties also lead to bet handl i ng and | ong term

stabilit noi_st . I'ess degrad 0 C.

mathile H%Fét e ’uitszeﬂgéﬁag?%r agfon?he ?rfoﬁhogitfiga d' further

sdddiHentSORFALE EHENEDE (5) CDEPBF W@drmﬂﬁmtquf-thﬂazol -2-
correspondlng bi s-l1ysine salt or solvate thereof at

Ybwer RH values (e.g., 0%up to 50%RH), but is

Sur prg s Clinth e ghse SRRtV aliieentbene
owr—'il(gﬂglt?&egu s> Eiferty nb\l%/eutﬁ? e ogn is @

a1 yeslinee ﬁehbeﬂﬂhnd aBe3RET%Il%e(1tPM§98RﬂﬂﬂXﬁ9tqﬁ?z°1 -2-

%‘fis 9#‘ 30 cﬁ %ﬁauﬁ%’iO%L*I%Qhabeh—t?@%éieﬂ—ﬂ)M@an—z-

|ne sa t he nono- ySI ne salt

pbmnmtﬁwb dmaoqmeeﬂl phospheved hendl# nphagmaceutically
noi St u upt ke at rel ey dity and at
ﬁ?fﬁp?iﬁaﬁw%ﬁ Elcan%ﬁe seg%BP$ E#ghres 1- 4.

Figure 1 shows the nD|stmIe Gptake of bis-lysine

et hanol sHHyate of

(2R 3R) - 3 [ 4- (4- cyanophenfl)th+a\ -2- 5

yl]-2- dj enyl ) -1- (1FL6 A
[ (di gen phosph Bxy) et ho
(y- axis) versus relativ hu
wherein adsorptionis s

--. Figure 2 shows noi stur %ptakr
et hanol 10 sol vate of

((2R, 3R) - 3- (4- (4- cyanophenyl ) th
(2, 4-difluorophenyl)-1-(1H1, 2,

The mono-lysine salts and solvates of the present
" invention may be in crystalline form, and used in a
pharmaceutical composition in the form of a tablet, capsule,
powder, solution, susﬁension, emulsion, ointment, lotion,
cream or spray. For instance, a prodrug can comprise the
crystalline ethanol soclvate of the mono-lysine salt compound.

Also, the mono-lysine salt or solvate of formula I
surprisingly maintains its aqueous solubility relative to
the bis-lysine salt form thereof, and has unexpectedly
improved handling due to low hygroscopicity, which enables
it to be used for oral administration as well as ﬁarenteral
administration. .

Further, the mono-lysine salts and solvates thereof
exhibit improved handling during manufacture and compaction

(compression behaviox) relative to bis-lysine salts and are
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yl oxy) met hyl di hydrogen phosphate, wherein weight
change (y- axis) versus relative humdity (x-axis) is
shown, wherein adsorption is shown by -o-, and
desorption by --. 15 Figure 3 shows noisture uptake of
nono- | ysi ne i sopropyl al cohol solvate of
((2R, 3R) - 3- (4- (4- cyanophenyl )t hi azol - 2-
yl)-2-(2, 4-di fluorophenyl)-1-(1H 1, 2,4-triazol -1-yl)bu
tan-2- yl oxy)methyl di hydroggp phosphate, . wherein
cBEEIMLRARAAC ok ) NP EGHAL YE QUM Bhbler) . It
x-aX|§) I'S shown, erein 0 adsorption Is shown b
was- faumdl debat ptthen myno=lysHirgur eadtsihms avilowgre cohesion
.upt ake_dat a_bet ween No- i ne sal{, C re 0 .4
1PRER SOMORFRE (45t mehel B RTAS ShLt o PR Cnd® similax

coheeebA Wehgbk chebgeiyy- akds) ther spareet at comepound  {i.e.,
hum di t X-axis) is shown, the bis-lysine farm
Rﬁé'ﬂpegeﬁPia) 25 ThE “monGHIY SRS nBRGEP, BPie FUTRTeS thereof

all 8Br @SAIAG byigher GLUKr @nd degb ciensiey P¥RBnovemipayred to
of the nono-lysine ethanol solvate of

-tb@z@iﬁ%ﬂ&?#@%(ﬂP%Wﬂnoﬁh%ﬂylfpﬁi&%HF*%NSine form is viable

) 2 = i f | ail- 1 i -loydimy, and
150 ke A PREBILLS (M ccutetn rat fouatiy, <

_ hgisnuitheed £80thesm adeantaus e of ydeds sernedEigivy s%n% high

t,.\Was J yent aldoy coll ec rgm DUk th
B A R e R
oiesdyasine drtmn.for Bhargier,l. tig. Benpelysing td2lEa  and

N ata; Fig. 19 _ GB pertains to -19 d

TRy BEeRert S (REnie Brsrepiiefat, RIS, 2 orus
dubst %6 cuane f din Exfiopheldtiohks ei wareatbef| cwwolated in
"(WQ)..i,s th -axi s and tenperature (C) .is,t

%&ﬁ%&ll@ '%’%‘Br?“@‘ i 2T% FEARYadv e ‘Fg%(eadrrplgg {the parent
dRy) g «dfo.for the y-axis; tenperature (C) for the

X-axis). Figure 9 depicts the PXRD aoverlay of_th ‘v
nonom%g”mﬁék—lysinepsalt and solvate thgkeof aféo exhibit

better solid state stability. Solid state stability herein
means +the stability of the API wunder ambient and/ox
accelerated storage conditions. For instance, the mono-
lysine salt and solvate thereof has improved, better
handling, with lower moisture uptake (and its extent)
compared to the bis-lysine. Such properties also lead to
better handling and long term stability (lower moisture;
less degradation; etc.).

The moisture uptake behavior of the mono-lysine salt or
solvate thereof i1s comparable to that of the corresponding
bis-lysine salt or solvate thereof at lower RH values (e.g.,
0% up to S0%RH), but is surprisingly much lower at the
higher RH values above 50%RH {e.g., 2-3% change in ﬁeight at
60%RH for mono-lysine monoethanolate relative to 10% change
in weight for bis-lysine monocethanolate). Compared to the
bis-lysine salt compound, the mono-lysine salt compound has

unexpectedly improved handling and moisture uptake at high
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i sopropyl al cohol solvate of ((2R 3R)-3-(4-(4-

cyanophenyl )t hi azol - 2-yl)-2-(2, 4-di fl uor ophenyl)-1-(1H

10 1,2,4-triazol -1-yl)butan-2-yl oxy) met hyl di hydrogen
phosphate (Exanple 5), sinmulated fromthe single

crystal structure versus what was experinentally
collected fromthe bulk sanple. Figure 10 is 'a DSC
curve for Exanple 5, wherein heat 15 flow (Wg) is

the y-axis and tenperature (G is the x-axis. Figure

11 i.s CULVE e i N, f e i
Jrge? RS A A BB r2nptTatlieS be Ban §8%scen in
Eliepimiss It-+de PXRD overlay of the nono-lysine n-propyl

ol e of 2R, 3R) - 3-(,4- ( 4- h | ) thi |« 2 0 .
o) B G | e g - PG yrakeltBlr Zhis 1ysine
drdoly | oxydvetdy | ofli hy2RpBR-PhDSPIt ey driogrgyd )Ehiazol-2-

simulated fromthe single_crystal _structure versus
Wy 4-ifdiaRoRteny, ) SarISEr 202t AohFERES HUF 1) -2+

Whkrt2
ey L Snéx PR tHEME HilaneXanpheiéht ch (y-
m&r{%ﬁ %5 l:lf?)nw (}a?g% !sﬁﬁhe ;- axi s anJéI@h1 change y
asbpler yegsus( Qelatiee humddsty fxgaxdsisg 4% ghewp, wherein

R e R it s T

and shlgates2t sbhowsf mfigthire pepbakr Phvawniogd ygapepethanol
made_ by the_fol |,qw eneral ;43 ' d -0
PRETaE  hodE A QR 3R9€321RL (4 Qy%?%‘éﬁé@?l%l dly1)-2

présents the non OXy portion of a
{2} @zl £1 vt dfhergal ) <onfidinid 20 -tthrdazpypd-ydhbutanng-a

terti h | . )
eEruimd ot "R Rraaden A, oy din it Urteotbe (v-
hxby ViverddZ Ve Dit Bbd YhumaddtR afud-aRRlisir eieashown, wherein

i ndependent |y hydrogen or a (Cl-C6)alkyl group. Most
pRepEPEEPY 1R BMIREY 1% hAAE GE&on ByO-8-.

Figure 3 shows moisture uptake of mono-lysine isopropyl

alcohol solvate of ({2R,3R)-3-{4-(4-cyanophenyl)thiazol-2-

_yl)—2—(2,4—diflubrophenyl)-l-(lH;l,2,4—triazol-1—yl)butan—2—

yvloxy)methyl dihydrogen phosphate, .wherein weight change (y~-
axis) versus relative humidity (x-axis) is shown, wherein
adsorption is shown by -o0-, and desorption by -e-.

Figure 4 shows molisture uptake data between a mono-
lysine salt compared to the bis-lysine form (also known as
di-lysine), wherein weight change (y-axis) versus relative
humidity (x-axis) is shown, the bis-lysine form represented
by -4-, and the mono-lysine form represented by -~A-.

Figure 5 depicts the PXRD overlay of the nmno-lys;ne
ethanol solvate of ({2R,3R)-—3-—(4-(4—cyano_phenyl)th:i.azol—.'Z—
yl)—2—(2,4—difluorophenyl)—1—(1H¥l,2,4—triazol-1myl)butan—2-
yloxy)methyl dihydrogen phosphate (Example 1), simalated
from the single crystal structure versus what was
experimentally collected from the bulk sample.

Figures 6A-6C pertain to the nuclear magnetic resonance

data for Example 1. Fig. 6A pertains to H-1 NMR datar Fig.
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ORRL P=OP-OxCl PsO ORR. ORRL PrOIlIl AOR X
IN OA 10 HOP-OXO-A Il Pro IV OAV 5 To el aborate
on the nethod, the antifungal parent conpound of
interest, Il, is converted into the ester phosphate
internediate IV (the first internediate) by O-

al kylation with chloride internediate I1l in the
presence of a suitable base. The suitable base can be
sodi um hydride, 10 potassi umyhydride, sodium ami de,

@dﬂ()é'frtéi t 5! dRe ﬁ&?ﬁ&kk‘”&&tﬁ’yt Qﬁiﬂd%‘igsio‘jéémbertains to
bi s(trinmethylsilyl)am de, potassium

Wiss B3I 1dPRy Ideitky| ) ami de, or ‘conbi nations thereof,

such @as_sodidm,hydri pl sodi um .

o1 o( Gy T Siy 19 afise SR CEol BrpBple, 4y nepeain heat
flaow i @/ utis nheny-aeis angahempdbatute eiClsuich s x—axis.

t et rahydr of uran, nethyl -tetrahydrqf uran, hyl '
t - buty9%th ,1%Iiﬁth§f¥eﬁ’1’é"r"eor oF ?Ft@im ce-'Tng?‘n‘?'%’egléY §%) for
HHTRALAlW;e teipkrafuaBoytc) EerStke Fedeigy ef erably
from_about 20 to 40C, and nost preferably at about

40C. Fipmirenmdt dgparEsr ddheaBBRP s o¥sdlan Afdr Flae Fwrgo-lysine

1d¥p B Pref giEEHCR0 SOIfaRlates tetsahydr qfwmang)Ihe (4- (4-
nost preferred Ris hidrogen, and the nost preferred
4

wanaephamd )hdesedr2-rdd e2 - Ro s pREEbuererhemth at b (M-
et payriticany o0 . q oh
i,sz,ff]-q{}:lsé%l G Sﬁeﬁ)%ytgn ) p‘_iggw ﬁgéﬁ_vr]h 9358&@8&%{;} pglr?dsphate

st'€ép to renove I oXy ot ect groups - Pr,
tBEramply ndhg i lsatashd 28 | ther sdogaee ofy$orhulsiructure

8L, s AR,y ua AL 5L 00 AR AL 0 mua
sammkepor at ed by. reference). The reagents

Figure 10 is"a DSC curve for Example 5, wherein heat
flow (W/g) is the y-axis and temperature (°C) is the x-axis.

Figure 11 is a TGA curve for Example. 5 (weight (%) for
the y-axis; temperature (°C) for the x-axis).

Figure 12 depicts the PXRD overlay of the mono-lysine
n-propyl solvate of ((2R,3R)-3-(4-(4-cyanophenyl)thiazol-2-
yl)-2-{2,4-difluorophenyl)-1-(1H-1,2,4-triazol-1-yl)butan-2-
yloxy)methyl dihydrogen phosphate (Example 6), simulated
from the single crystal struc¢ture versus what was
experimentally collected from the bulk sample.

Figure 13 is a DSC curve for Example 6, wherein heat
flow (W/g) is the y-axis and temperature (°C) is the x-axis.

Figure 14 is a TGA curve for Example 6 (weight (%) for
the y-axis; temperature (°C} for the x-axis).

The mono-lysine salts and solvates thereof of the
present invention may be made by the followiné general
reaction scheme. In this method, A represents the non-
hydroxy portion of a triazole antifungal compound of the
type containing a tertiary or secondary hydroxyl group, Px

represents a conventional hydroxy-protecting groups such as
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used in such step will depend on the particul ar
hydr oxyl 21 protecting group used, but will be well
known to those skilled in the art. The nost preferred
hydroxy protecting group is the t-butyl group, that
can be renoved with trifluoroacetic acid,
hydrochloric acid or formc acid in an 5 appropriate
inert organic solvent. The inert organic solvent may
be, for exanple, nethylene chigporide, dichloroethane,
be or_.t rjyRlyor t Ry eRy ts

S EER L e Ayt s SRS Rl RE T (e | #iifent 1y
hitdgary duty| (6st@) alkyli grpnpt er Mectt pmderadly, R and R?
éj]_g rbottq{:tﬂ ot%oloenst ep in trifluoroacetic acid in

hycfene){: ot9e at a tenperature of from about O
to 40C, nost preferably at a tenperature of about
0-5C. The interr@dig‘te.product -V may then be
recovered ﬂ.&dﬁ pyTied by conventional procedures
such as rever:s'e C- 15 18 col um chromat ogr aph )
or sol vent psx &fcti on. Intgrmedigte product V nmay béz
ofa-comrse, converted bypms%néé{i onal neans tgo_g‘f,_o oA
deg%red phar maceut | céTIg accept aBr& Sart 3% deseri bed
abOve. Internedi ate productzw is then. nixed wi P a
| ysine source to obtain the nono-lysine salt of 20

the pfeserhaharasifti of Speci reehapdy, theerambifungal parent
Popieia V &6 Qi'.rmhe\é%d | h18  $Q| VEBhvEPr8d: 1PVE™ the ester
al cohol ) to formthe free Aci t he

d solution. Then,
phresphaliel JotermediatentE nilthei nferstdilaternsdiatiet by O-

[ e . and W . e i O
%st#];asﬁ@ ‘(3‘?1%? cgf%%e%ﬁé er el%ﬂ:lét he pﬁﬂl sq'I Hfd%lf%{sgg ce of
4 oshiétabkewbaseabourhe. Sudmblabdods®. Banpbef excadilyn hydride,

bet ween about , 4. and about 5.5, .to obtaiin the final .
Bt el oo goaBiae” i 1 Sl g T oxide,
Poit £s iR - | yB+Patsolde, sodium  bis(trimethylsilyl)amide,

potassium bis(trimethylsilyl)amide, or combinations thereof,

such as sodium hydride plus sodium bis(trimethylsilyl)amide.
This reaction step may be carried out in an inert organic
solvent such as tetrahydrofuran, methyl-tetrahydrofuran,
methyl t-ﬁutyl ether, diethylether or dimethylacétamide at a

temperature of from ‘about 0° to 50°C, more preferably from

about 20° to 40°C, and most preferably at about 40°C. The
most preferred base is sodium hydride and the most preferred
solvent is tetrahydrofuran. The most preferred R is
hydrogen, and the most preferred R' is alsc hydrogen.

Ester phosphate intermediate IV is then subjected to a
cenventional- deprotection step to remove the hydroxyl-
protecting groups Pr, and then forming the I(second)
intermediate of formula V (see T.W. rGreene et al.,
Protecting Groups in Organic Synthesis, John Wiley & Son
(1991); herein incorporated by, reference). The reagents

used in such step will depend on the particular hydroxyl-
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of formula I w thout contam nation of producing the
bis- 30 lysine salt. 22 ORRL NH2 OR R Xl11 lysine
HO-P-0 O A HOOC NH3+ -O-P-OXOOA OH pH4.2-5.5 OH v |
The use of purified reagent |1l results in fairly |ow
yields-of internediate IV (approximately 10-35% vyi el d)
in the above reaction, resulting in | ow overall

yi el ds of product |I. However, when a source of iodide
ion is added to 5 the O al kyl:ati on step of the above

 pESEétOIng t REaure! ds8f, iviter pedhatSe! Gdi known to those

unexpectedly inCreased to up to about 90% thus al so
gkihied cant the muteasi et mesyi prgfstredt dwsdxat @rotecting

ct: V. i sy believe t ddit.j on. of A
]G%%e l%/on£$r%y8$ gkgllilﬁ [ ggglc;r]]ﬁ;SI tﬂl}%ftgr cr?aaﬁ onrbeof EE"§VEd m'th.
ot f hsporateigic ldciddiadtaoddorddi atcdd lora fafrmilkee acid in an

mila:_ RRL, QPrO~ 1B OY-- 111 and .t hat ,use  of ,
bR 1N | ST TR Ereace T WRBRF oporoenic
sdbvemt er ealy at ebé V. Afoat t esdmple ,SUbMdtiiifiene chloride,

reformed .internmediate Illa directly f§ i nt ernedi at e
$+$hf‘?1r°? ’?‘?'rst‘“??’é’é‘bﬁ‘z?ﬁ@ aBBve%F%‘%L"E?WGMVQ‘?n“ne“
YRStRé UEsHCBESShel etr@etingegirodbbyidfCkeapedith the di-
stabjlity of _.iodide reagent Illa conpared to the

h
ERrblaEe bukel edbere 11 13 pyefannachdiq W dioiprgefection

bepUGeLSshulr11B¥0hY¥E81c UG | OHi Mt Ky I chloride at a
O al kyl ation step along with chloride
temperature of from about 0° to 40°C, most preferably at a

temperature of about 0-5°C.

The intermediate product 'V may then be recovered and
purified by conventional procedures. such as reverse phase C-
18 column chromatography or solvent extraction.
Intermediate pioduct V may be, of course, converted by
conventional means to a desired pharmaceutically acceptable
salt as described above. Intermediate product V is then.
mixed with a lysine source to obtain the mono-lysine salt of
the present invention.

Specifically, J'..ntermediate product V is dissolved in a
solvent (e.g., lower alcohol} to form the free acid solution.
Then, the free acid solution (containing intermediate
product V) is heated and treated with an aqueous solution of
lysine (i.e.., L-lysine), wherein the pH is adjusted to be
between ' about 5.5 and about 6.0, preferably between about
4.2, and about 5.5, to obtain the final product I. The
narrow pH range aids in obtaining the pure mono-lysine salt
of formula I without contamination of producing the bis-

lysine salt.
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internediate Il in the presence of base such as NaH
(which 20 al so nay act as a reduci ng agent for the
iodine), it is believed that the iodine is reduced to
i odi de ion which then converts chloride internediate
[1l insituto iodide internediate Illa to facilitate
this step of the process. The exanpl es bel ow show t he
O al kyl ation step using 23 elenental iodine that is
the preferred nethod of carr 'ng out this reaction to
get inter d| ate IV. By form od| de reagent

1
III@ln Ftu by addition of a sourcé of iodide ian OBZ‘
iieacjjé% i odysie and 5 reag W tthey E‘,_ O—A
I’@e ene o ong—base——t—h-egrealylncreas%d y|e|d0

of ont er nedi at e I¥Ha|45 the intermediate produf v

to be obtained in‘greatly increased yield. Thigs

| eads, ®f course, to greatly increased yield of the

mno si,0 | ol Al Rt Qﬁlé@rﬂﬂl Zalirly low
10 ThTehés(o ?%e%gf 3&331?1' ogneaig%%&re era%?y sodi um Y .

yosildee, obeﬂ:nt‘m;maaiiatel nEV uderproXimatedsi ded-3dsi yield) 1in
i.odide, cadmium .iodide C odi 1 ds of
H5 RS odenBELoB, | Torioard, I ndov o4PaERLL Y Eds o

Zl nc.

SEb&hEEN T 0di HeweWhoutwird a explingd e stamctmemmmsd@dded to

salt are generall used pe 15 e ui val ent. n

B ound HLARL oo S oB) ke PR Tesdsiiy hEhgaYield of
ﬂ?ﬂ@hhé‘&:.éﬁ@va ﬁ@%es@bécté&l {hesnisel ers 1§ to about 90%,
Iodine, preferably 0.5 equwaent |s %y%ggn diat
'ekqusvallem shgnphierrt Ly nRereRA LD Fhe oY etntgprediate
é %88%5\# hatrar gg uﬁ@f’ﬁé‘.‘@@@ LAGENnar addadiida ig dre iodide

are the 'sane as those descri bed above when
ﬂ.eagenraty | eesudtused per sdéu |fompatiane aRddihs ogerTaRROnding

Set hetg g&iéygqlﬂ PSS he formula:

o R R
rro/
IIIa

and that use of this reagent results in a large increase in
yield of the intermediate IV. An attempt to substitute
preformed intermediate IIIa directly for intermediate III in
the first step of the above reaction, however, was

unsuccessful due to the greatly decreased stability of.

iodide reagent IIla compared to the chloride intermediate

III. Bn alternative method that is successful involves
using iodine in the O-alkylation step along with chlt_aride
intermediate III in the presence of base such as NaH (which
also may act as a reducing agent for the iodine). It is
believed that the iodine is reduced to iodide ion which then
converts chloride intermediate III in situ to Jodide
intermediate IIIa to facilitate this step of the process.

The examples below show the O-alkylation step using
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used in the above reactions contain certain reaction
25 sensitive functional groups such as am no or

car boxyl ate groups which nmight result in undesirable
side-reactions, such groups nmay be protected by
conventional protecting groups known to those skilled
inthe art. Suitable protecting groups and net hods
for their renoval are 30 illustrated, for exanple, in
Protective Groups in Organics23Synthesis, Theodora W

PRl aMd e¥nde SARS. tHd9hrerbtrddi | eRBod of carrying

appreciated that. certain products within the scope
opttt ﬂ:bﬁﬁun:aaptmay havaesubrtexmrdiaty dilps which can 24

resuly If’cl)rgng&lgatlth@ Yo f‘eair?ér&orﬁﬁ 14 bfed nﬁfngﬁgltion

t hat he pre I nvention 1rnclude wthin 1ts scop
o | asu{durampt ofaliadigieer $oms onel by asreggitimn cofi mqgh@@ and

t here or_.S- or rac n1 orns ,
NSIE ﬁ‘%ce{lﬂcéﬂq ygié% iR Or sso VAt ?%ef edi® freatly

ﬂﬂurqmyamﬂyiemweﬂfldnt&ameUEaueedVMammbuH the mihaeenlediate

duggg'\f.m%sp rggg%gﬁvlé%ta:’q cogio& tions L0 r.iesjicpg, This

msnaq@ﬂt EeakbX¥, aQ:(beﬂjﬁiﬁﬂfaiﬁtbﬁéas@diJ yyand fo the mono-
di luent. 10 The pharnaceutlcal q803|t|ons may be in

lysiing merlks §@6‘h58§V656§uFb§re?% t&or ers, etc.

Or | irld WhGELOrOE 3URHAES 130 Uld e tOUMPENSLEREuRT iodide,
emul sions. Such capsules, tablets, etc., may contain

1a1tcamy ohleel- intbade 1oEhimmt ledidesyepsivmi dodiday cadmium
é:)aatlﬁq GARFYLS Q{%%Q_.Fpr §338deld tr%ﬁ'iﬁ&ﬁm CaBaide,

%e prépare I'n” any conventi t échni qles.
ha&ﬁmﬂe;odh@eaczume amnpmmndsutanabelumcoppadated RAppwt 2-3

SodgbHS ' B RBb, BoHSES BUB R GBIy paga ver
équivnméntkﬁﬂuﬁﬁrﬁnt(eo@ppugalaton cel lul ose, gum,

disi %heeq'xr ate'h_ggegggft Sio(de:l.'n%’is used in the coupling step,
about 0.1 to 1.0 equivalent of lodine, preferably 0.5
equivalent, is employed per equivalent of parent compound A-
OH.

The bases and solvents that are used when iodine or
iodide ion is used are the same as those described above
when reagent III is used per se.

It will be understood that where the substituent groups
used in the above reactions contain certain reaction
sensitive functional groups such as amino or carboxylate
groups which might result in undesirable side-reactions,
such groups may be protected by conventional protecting
groups known to those skilled in the art. 'Suitable
protecting groups and methods for their removal are
illustrated, for example, in Protective Groups in Organic
Synthesis, Theodora W. Greene (John Wiley & Sons, 19%1}.

It will be appreciated that. certain products within the

scope of formula I may have substituent 'groups which can
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20 al gi

(e.qg.,
sweet en

nate, Prinogel, and
magnesi um st ear at e,

ing or flavoring agents (e.qg.,
sucr ose,
pepperm nt).

saccharin, nethyl

corn starch), lubricants

silicon dioxide), and
gl ucose,
salicylate, and
Vari ous coatings can also be prepared

for the capsules and tablets to nodify the flavors, 25
colors, and shapes of the capsules and

t ast es,
tabl ets.

:?éé 16t

act

actjve

R RS

RO ,t,ﬁes.pr@jpa,fﬁéﬂrb Qfoirar rmceut | caI

In addition, liqui

S1ikeetor, o polvel by

ants and

in redlent and &he p

t +3PPRFS d8si MEL:

c? arrlers such as fatty
ene ].ySCO| Spe MON4 Y nér?dcgd that

SUC S corn, peanu
’stesarpa:ecuérﬁ; asvaneiepprixplvles wothihe itad useopke tHE1L such

be advantageously included, such as flavorin

col or Fi®

artlcular f.orm 30 of

A RIS LE, SioResy WhfAeRfed 1o/

conp03|t|ons may

ents,

Phaemaseupiealiyi Agtigentaa Ll doant >? gft sthereof

Bfrtﬁéaﬁﬁégen%51n¥bhﬁﬁbﬂ ﬁagaﬁﬁohgbﬁ dicthe %ﬂrfﬁ¥%ulated_as

BHA. Th

€ conpositions nay

e 1nrea y-to use

form or

pepdpeater oftor mhmamalt ut Fompoaitiorsti pemprising, in

SahLEsY 1152 sie sorl o s, S higusenc, s

pbﬂpmassutmpaﬁlyrﬁdthtﬁbkqncannﬂeky wdtihvent or dmiaent
[es ed tablets MRy,

TO851 " Phc A |ne tﬁ?lld form

acces

ry |n red

pr epar % e §Fﬁé |?P

sathvesi egpsdiest tabaetseepbhawteg etterm dﬁuﬁnunjqpld form
granul es,, 10 optjo

al
af roEBBR PRSP deE RS WoRE || Bfh cdpsules,

but_. not

ARRR A Fﬂ-r'-n‘étgd ¢ eEBRb RS

¥ALEBLSPYe€QIPrhsf 88AL2LnNRI Boftrdll e &Pt se | P8Fhulation.

di | uent,

Bugh. s@higkdformpt etsdichn

surface active or

di spersing agent,

yaBe Grdadiny FRpTRIRS i

gdbiabhe naahi ge, ﬁ‘reﬁ%ﬁ‘éd”‘in(’f

noi st en

formulation that includes

ed Wth an inert 15 |

or- the
@Iy compressed

dFed@%W@%E&@nSQWDQHEQnLqueS
I qui d dil

uent. The anount
Bpraggamplengtbg|@qtlvgqumpqunds can be incorporated into a

pharmaceutically acceptable

carriers such as excipients (e.g., starch, lactose), binders

(e.g.,

gelatin, cellulose,

gum), disintegrating agents (e.g.,

alginate, Primogel, and corn starch), lubricants (e.g.,

magnesium stearate, silicon dioxide), and

sweetening or

flavoring agents (e.g., glucose, sucrose, saccharin, methyl

salicylate, and peppermint).

Various coatings can also be

prepared for the capsules and tablets to modify the flavors,

tastes,

addition,
peolyethylene glycols,

such as

colors,.and shapes of the capsules and tablets. In

liguid carriers such as fatty oil,

corn, peanut and sesame oils, as are

sterile water,

non-ionic surfactants and edible oils

appropriate to

the nature of the active ingredient and the particular form

of administration desired.

Adjuvants customarily employed

in the preparation of pharmaceutical compositions may be

advantageously included,

agents,

preserving agents,

and antioxidantse,

such as flavoring agents, coloring

for axample,
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the conposition may vary dependi ng on the anount of

active ingredient to be admnistered to the patient.

Al so, because the nono-lysine salts and/or sol vates

t hereof of general formula | have inproved handling

during 20 processing due-to | ow hygroscopicity, and

good solubility, the present invention can be

adm nistered as a |yophilized fornulation. Al so, such

properties allow the present psi nvention to be

WA S SR cVakial Y BT ERANSHA. Adﬁh@'%bhﬁbb@ﬂions may

herein méans several nodes thereof. Eor 25 exanp
dimizgadyiteTusen feamorxl int powdsr Sorpatem erueslonstltutlon

a(t' nfhé’d'ﬂgﬂé nEFa\@'ﬂ.%b%' w:ﬂt.ﬁ a\éasglﬂt?artﬂl}’e vehicle such as

I ntraperitoneally, subCutaneously, At ramuscul & Fy,

ﬂhﬁni¥§(NEM§rly and i nfusion techniques), wherein the

adm. fral enpl an effe t|ve rapeutic

ant i ﬁﬁba %@ﬁﬂt o% gt 1p % RgEe §Y3§°mpreSSl°n or

modiielg, aropst it el  eeikh &n&mmr ﬂoge eatesborge inpgirgdients.

etc e such qral | or parenterg

ik ssEen: FaRLckAo oY, M PEROPERR 5% 'Gqbredsing in a
s@ﬂ&ralm@eumaéﬁinépl thieONscisitid abhgré@ieht) aat ab| greeeflowing
i nclude sterile agueous sol utions or -di spersions and

Lo @i | ENEHWEERG: f Ut HaokxddmideanctRs PPYFEFatdnIsRNUleS,

i?ﬁ%&ddiﬂyﬂﬁ%ﬁéﬁﬂﬁiﬁﬂﬂéﬂﬁﬁﬂﬁhdﬂéd@rﬁﬁﬁﬁ§'%%%ePBQBlE'Eﬁirler,
includé a dissolutionaid ., sodiumsalicylate

%mmmaya@mnmg)se el @ er@rg ofs adilwprdicensy einert diluent,

n S n .u e d .
IR DBbeub SO UEIGL PO e, B UEAESLARY | wovdes
@M@@mumg dgfe thedeadyi vieodding odnsoh vaudtable fmaghine, a

e.,pre 1
I%Lgfcsl gn etﬁllg %&F&jefe'}i xgoraég&?é]ereo gghggl lwsith an inert
Imquidnafluemntommhqxﬂmmnmtabfyamﬁimazﬂﬁgraﬂﬂaﬁﬁnfound in
%H solvent% Idﬂ Sé? ary epen gkgtgﬂqﬁﬂgjémount of active

ingredient to be administered to the patient.

Also, because the mono-lysine salts and/or solvates
thereof of general formula I have improved handling during
processing due to low hygroscopicity, and good solubility,
the present invention can be administered as a lyophilized
formulation. Also, such properties allow the present
invention to be administered by a variety of means.
Administration herein means seﬁeral modes thereof. For
example, administration can be oral, topical or parenteral
{including intravenously, intravascularly, intrapeiitoneally,
subcutaneously, intramuscularly, intrasternally and infusion
techniques), wherein the administration employs an effective
or therapeutic antifungal amount of the salt compoﬁnd. The
mammalian subject (e.g., human, dog, cat, horse, pig, etc.)
can receive such oral, topical or parenteral administration

when in need thereof.



10

15

20

25

30

Anong the acceptabl e vehicles and solvents that may be

enpl oyed are water, Ringer's solution, and isotonic
sodi um 15 chloride solution. In addition, sterile,

fixed oils are- conventionally enployed as a sol vent

or suspending nedium Under ordinary conditions of

storage and use, these preparations contain a
preservative. Further, conpositions for injection may

‘be prepared in unit dose forggin ampules 20 or in

mul t | dose_co d ai v u e

e sanﬁté??ser%?%‘%%%%n??ﬁ £y geeabl
weesesnclide fstremilest aljgester iscd widnsuserbaelfspanpions and

S54T5 T, BB, Uigiiricten o

sHeHiage aﬁgewablae potatives X ag:mspﬁrstmms Additives
contan1nat|ng action of n1croorgan|s like terla

indisler ra efieanlBeians Ghdent® G rdi SPEE of ?ré‘aY ffer sodium

é?.fgi:t dji ng, bﬁﬂ'&’e?xam?be wat egpdBiman@ditale,ol @@ygerine),
cerol’, propylene glycof and |iquid polyethylene
C}ml)%lngsmamrte HexDur esIIREPRRN , MY Righdgizer (e-9-/

lgetg'xglslae%gt ??lkyctollg adm BL$hE fbhON SPSagefpadio Y of the

m ni stered depends, to a |arge
Fott e sahttlme: spral‘tamllaﬁ @or@ﬁmdb%éeng:a@séae prpeared in

ii%ﬁ éﬂf; +%ﬂ£ thébgg? and é§9c°1ge hEREGIQE ( fhereof in

condi tion of
HDES, agel §dame pﬁthénuﬁmt&imspmmrgﬂrﬂusmcqymﬁ@le diluent

I L

- fhSkg etdrn %fccebltabubysvehwl@s \eatcEr lsltoé.memtsanuha‘an may be

be determned by 5 routine nmeth In adgltlon hesodlum
empd pved r aFPoY &t Ses RIBERES . ST "“:Jg%"l’]"eraf1 RS

LRoSRhs gol%%'i\é%te CARPOYAEISE 1Y, beteadleni Sf:ﬁfeiﬂ oils are-
parenterally or orally to mammal | an hosts in an

conventionally employed as a solvent or suspending medium.
Under ordinary conditions of storage and wuse, these
preparations contain a preservative. Further, compositions
for injection may be prepared in. unit dose form in ampules

or in multidose containers and may contain additives such as

suspending, stabilizing and dispersing agents. In all cases,

the form must be sterile and must be fluid to the extent
that easy syringability exists. It must be stable under the
conditions of manufacture and storage and must be preserved
against the contaminating action of microorganisms like
bacteria. The carrier can be a solvent or dispersion medium
containing, for example, water, ethanol, polyel (e.g.,
glycercl, propylene glycol and liquid polyethylene‘glycol),
suitable mixtures thereof, and vegetable oil.

Further, the administration dosages can vary. The
dosage to be administered depends, to a large extent, on the
particular compound being used,. the particular composition

formulated, the route of administration, the nature and
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anount of from about 5 ng/day to about 1.0 g/day.
These 10 doses are exenplary of the average case, and
there can be individual instances where higher or

| oner dosages are nerited, and such dosages are
within the scope of this invention. Furthernore,

adm ni stration of the conpounds of the present

i nventions can be conducted in either single or 15
di vi ded doses. Wen admini stgred orally or

d&?lcﬁrﬁtj.%aldﬁ’ trﬂanqicgt Sé&llé | Fhé n}ggpf‘l@ﬁiafaglgﬁé eém:lnSrganlsm

sul tabl e anounts the sa onpound and t1 nes
bedmion itsteaditeidon.  Sellectiomi mfstté:tee@amtdk:hzyarspreﬁblreed dosage

of ' h
0P U U B0, MR 2R el L SRR s o
tihler e@hlyisiiedan doy . Mrﬁdemimrst endd pamerﬁeeraieltyarnﬁlmed by

sui table a nts of the salt compound are in the
39%%&9%ﬂm%£PHB'to 1020 ng, and anywhere from once a

day tre, t Ad@erioWES thelaydmPbi Miitdl | Yehes W vary. In
conpouynds_  of the present invention _can be

IENANFst chOYSVAT hethr Mt aCLuppBivebey RNy ymay be

RNt 7Y 'ﬁ%r@ﬂﬂhkﬁ@l&oﬁvkc@rhil?ntbhﬁaﬁlﬂéﬂgﬁ Hosts in an
lotion, solution, or cream Addifionally, they may be

ameatp o fit Eaom( Abamtc ohc ey dayi die upbewt 1@9/& igfid@yan These
&Bé'gémgiecgﬁan?iépghgg q.fh{l‘ M%fg?g\’aéagé S%H:l %Mazxéeresc_an be

paraffin base together wt equirel st abi
i/ widyslesdnsdenees. @Berforhigipecalomdtioviest r gioiseges are

nier%.tt QPoghly! 0, GRN ag;esa%%l%' | Sget %ft{}ﬁmaf Lag! e%'c E3%BE  this

'f odr t I nes a er varila

iesradfon . Forﬂm&ﬂiemawi@himéwattm caf the compounds of
dm ni str tlpn include | [

: 1 ' .
Lo cDRYRTEATS (0 DEneerdieERt: b ofbhheResingle or
S IHdE . dbsed.i ni ments, |otions, -

When administered orally or parenterally, one of skill
in the art can determine suitable amounts of the salt
compound and times of administration.

When administéred’ orally, suitable amounts of the salt
éompound are in the range of 85 mg to 1020 mg, and anywhere
from once a day to three times a day.

When administered parenterally; the suitable amounis of
the salt compound are in the range of 85 mg to 1020 mg, and
anywhere from once a day to three times a day.

Alternatively, the compounds of the present invention
can be administered in the form of a suppository or pessary,
or they may be applied topically in the form of a lotion,
solution, or cream. Additionally, they may be incorporated
(at a concentration up to 10%) into an ointment c'onsisting
of a white wax or soft, white paraffin base together with

the required stabilizers and/or preservatives.



10

15

20

25

30

oi ntnments, creans, or pastes). Such topica
formul ati ons can include one or nore thickening
agents, hunectants, an/or enollients including but
not limted to xanthan gum 10 petrol atum beeswax, or
pol yet hyl ene glycol, sorbitol, mneral oil, lanolin,
squal ene, and the like. For instance, in lotions or
creams, the inventive salt or solvate is suspended or

di ssolved in, for exanple, a xture of one or nore
of t

follownn m_ner al sor 0si.ea
a 15E' F@ﬂe P?&BFStF?tﬂ? ?fl#?ﬁ 3éor an pe
1i6Ri yio ehkemaFé¢dXedC %tzfearsylt-ai Cf)chotfour t:Lmes a day, or

oct yl dodecanol, benzyl al cohol and water. For
%ﬁmﬁrﬁiﬂ?q(ﬁQHﬂaéﬁP8n§h@5ﬁPgrnlng the active salt or

sol vaigrmiig i2fdd Ve suldkpdbent £65 susgensad Q{dmz.nistration
di ssolved in, for exanple, a m xture with one or

bichgle hellf%wdovmoﬁg sAholafudd| ProRAFtiRNG olsé’c%ble for
%\Q} & OlBfAYRgHPT %Blé' egﬁiﬂl y@@l . Pol ygxinetdBd ,ena ot ions,
yoxypropylene g

onpound, enul sif ylng wax and wat er .
cmnismrttmql ecrepmsal canopastes$) act | Sech ngepdraht fsrmations

sal t, or ol vat e_of the
Bk V) ’r‘@cjig;eaa%‘%l%)f ered oneﬁfﬁg&g I{L?P ed;;gﬂtg;r y ctlncr?em ol Yan/or
émw&liéﬁﬁsdaiﬁdludfhg tb@tcahoadnimmitedtlap amthan gum,

active ingredjent nay conpr | 0. 0010 to 10%
SPVEC T, [ DRFIYAEY 290y POREGRFLERe - VedL,  sorbitel,

hORERA ALODN, PAASDLIGN ddudlRshe,0rEd S.ﬂueaSl::mﬂ:.h B lidkstance,
ww, but preferably not nore than 5% w w,

nd nore . 30
bR eflHANE  PEM BTME0 Fhof LEREREbTH SaTton ot ThEoLvate  is

SALhend@ed SQLVaLssoiheaesh, okothexamgsent ai RYKRUreNof one or
can al so be adm nistered | ntranasal y or by inhal ation

move ofcthenfehlening: geineerbeily t$RFBLIIR Jronpsfgprate, 2
OB Pt TORLEES, 190,98 g o) pagseRbationo, coty
asbetssewawit h aetearyd ofalgphol, 2-octyldodecanol, Dbenzyl
alcohol and water. For cintment formulations containing the
active salt or solvate, the active ingredient is suspended
or dissolved in, for example, a mixture with one or more of
the following: mineral oil, liquid petrolatum, white
petrolatum, ) propylene glycol, polyoxyethylene
polyoxypropylene compound, emulsifying wax and water. A
suitable topical amount of active ingredient of the salt or
solvate of the preseﬁt invention 4is 0.1 mg to 150 mg
administered one to four, préferably one or two times daily.
For topical administration, the active ingredient may
comprise from 0.001% to 10% w/w, e.g., from 1% to 2% by
weight of the fo::’mulatior‘l,r although it may comprisg as much
as 10% w/w, but preferably not more than 5% w/w, and more
preferably from 0.1% to 1% of the formulation. '
The salts or solvates thereof of the present invention
can also be administered intranasally or by inhalation and

are conveniently delivered in the form of a dry powder
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suitabl e propellant,. e.g., dichlorodifluoronethane,

trichl orof | uoronet hane, dichlorotetrafluoroethane, a 5

hydr of | uor oal kane such as 1,1, 1, 2-tetrafl uoroet hane

(HFA 134A [trade mark] or

1,1,1,2,3,3, 3-hept af | uoropropane (HFA 227EA [trade

mar k] ), carbon di oxide or other suitable gas. 1In the

case of a pressurized aerosol, the dosage unit may be

determi ned by providing a vatye to deliver a netered
18ARVEE . 020 afih@eRbreiUdpEed EHYsNtetiopUfrons & yrd¥surized

nebuliser may contain a solutlon or suspension of the
captaiReEal (PWIP, sEPFRYe, O8. (RePYLIFRF a Whbh utbeor use’ of 2

sﬁ%@ﬂﬂ?é andpigﬁePiQR€||ante gs, the §9&H§8£®d¥fﬁﬁ$&éﬁﬁthane,

ditionally contain a l-ub rlcant e.g., sorbitan
tticbleaoélu@aqmﬁl'e@@nd cardxqildb%@‘(&im%f ucgegthane, a
| a |
e e N i R

16ﬂAa Hnnnnnumdrbi the brbsbnﬂ 3Jﬁmﬁﬁhaptaﬁimq;o@wppabbe (HFA
L S L S T R

IAO¢REe sakk 6ﬁraSpkéabﬁrthedeaéioﬁﬂlpftﬁ@rdmﬂ&gé mith may be
armaceytjcally acceptable_ liquid arrier

REREToREH BbowEo LR EpAayatn Ho gebiet s fEperag amount.

TREM pEEsseEi S FoRlinexrTheplif ?al adprHPRAS| heblliser may

woul d al so have the novel nono-lysine salt or sol vate

CORERABf df SRR | OTasSYMIENHOMN CccERt afEive salt or

sBﬁQQ%E'aQtﬁaS uéPnfeat heredrabgyeetHARo VARG ¥BE NBropellant
salts of e present invention, or solvates thereof,

agr ¢h§awvmamqm@apo%@%%iow&w%ma¢ Lubricant,
a%fdl V'é fl:‘?‘lﬂeﬂl aE ;Léat%nd uééﬂ&blé@r 'éh?u'@&[fﬁ’rl | fmade,

partlcu umans Specifically,
foad t amampdbvatésomf gbéapmeienfornvenelohn afdn useh@ler or

R AT M R R b ORLE T, B mix or
confpdthel, of the present invention and a sultable powder base
such as lactose or starch. A spray composition, e.g., would
comprise a solution of the novel salt (or solvate therect)
of formula I with a pharmaceutically acceptable liguid
carrier as mentioned above. The spray can be used for
topical administrations as well.. Thé inhalant composition
would also have the novel mono-lysine salt or soclvate
thereof of formula I, as well as an acceptable propellant as
mentioned above.

The mono-lysine salts of the present invention, or
solvates thereof, are useful Dbecause they possess
pharmacological activities in animals, including
particularly mammals énd most particularly,- humans.
Specifically, the salt or solvates of the present invention
are useful for the treatment or p:evention of topical fungal
infections, including those caused by species of Candida,

Trichophyton, Microsporum, or Epidermophyton. BAdditionally,
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Tri chophyton, M crosporum or Epidernophyton.
Additionally, 30 they are useful for the prevention
or treatnment of nucosal infections caused by Candi da
al bi cans. They can al so be wused in the prevention or
treatnment of system c fungal infections caused, for
exanpl e, by species of Candida 5 al bicans,

Crypt ococcus neof ormans, Aspergillus fiavus,
Aspergillus fum gatus, Cocci @i des, Paracocci di odes,

%S{ ORL8SBerffi ?o@sw (Sfevel{ititn a&fo{:géﬂgméﬂt of mucosal

her "aspect of the present 1nvention, there is
mfmmﬂhﬁusa netbed &y tCandidy albdagas. 10ThaYe@anonalso be

t ha ri e

I R R S e

hroBd et iome rmalmselns, pafdr cudscanplleg nmmals};mrmlwst cfandcandida
St articul ar a human ient. Th f.

Dpleahl! | rrctorehor Mot BT onADSEo LA HR | favus.

ASpPhGI IBe&Ut | gamsgakdst he Wxcddidildielesonpoupdisaadccidiodes,

the invention in the manufacture of a nedi canent for
Fhetortasae s ALAHYHCGhi ections are al so provi ded.

The ifnys} r oasydtdasid onedf divsrras i famealt acdf vitliees present
of the congounds of the present inventi n _ca

preyenthen, byheze det BEFHARG then o R ﬁﬁPBtt‘QBBya fungal
FARGeDlont LA (Wi fbe Minitin e optamia gt loanny o
therapegthcally | af feactve eamourer pés the C@g@P“pﬂaﬁ@sa host.
5550, PRI 0 ASLe bR GHRURIN g, oA ot ana oot
phf8ioularbpda camtam|peteidret L hen i ncubated for 48

U SRl 345 oE Foe bR ER BECoSIFLE chBlpdior the present
i geManbnCasCpRbrRhtOitiCalwt £k tha Cmmr@ﬂnt]sascmhpmm::is of
%gg blent}'lesnetdlolnn E.:Eett eSthQﬂfac eurct:ea nglfda medicament for the
treatment of fungal infections are alsoc provided.

The in vitro evaluation of the antifungal activities of
the compounds of the present invention can be performed by
determining the minimum inhibitory concentration (MIC). The
MIC is the concentration of test compound that inhibits the
growth of the test microorganism. In practice, a series of
agar plates, each having the test compound incorporated at a
specific concentration, is inoculated with a fungal strain
and each plate is then incubated for 48 hours at 37°C. The
plates are examined for the presence or absence of fungal
growth, and the relevant concentration is noted.
Microorganisms which can be used in the test include Candida
albicans,  Asperigillus fumigatus, Trichophytoh spp. s
Microsporum sSpp., Epidermophyton floccosum, Coccidiocides
immitis, and Torulopsos galbrata. It. should be recognized
that, as prodrugs, some salt or solva:l:es thereof of the

present invention may not be active in the in vitro test.
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al bi cans, Asperigillus fum gatus, Trichophyton spp.

30 M crosporum spp., Epidernophyton fl occosum

Coccidioides immtis, and Torul opsos galbrata. It

shoul d be recogni zed that, as prodrugs, sone salt or

sol vates thereof of the present invention nmay not be
active in the in vitro test. 31 The in vivo

eval uation of salts or solvates thereof of the present
invention can be carried out3at a series of dose

| evelrgiebyid REAAP L1383 o0l f rge{ﬂ’serkﬂﬂsséa.‘g%ﬁéé Yhéleoct of
by oral admnistration to mce that have been

theopresend vinvengisnsceni heotarghgdsoyt. gt, aCandien of dose

i1Ga . YA [ et ex m, npay.in e

ety o retlerh tpBead? G PRSP o by

ofedagemiadieitsadfioer tohmideathabf hame haénedhedulmoed) with a
f..mce, -.The dose l,evel at_ which the,test . salt _or, |, \

%%5?3?1e°€o&§%ﬁﬁﬁ’pﬁsvﬁdes %ﬁﬁéj t?gPﬁgﬁnﬁbainsﬁcFﬁglty is

deelretinall &kf eotpakihbethaf eakivoval sofotkd. t¥b&ted group of
nono- | sige éalts.or sol vat es tEereog of the present

M PenfFondtheRpett e 3P a%c r £5%818hea bRl ith ddeaty of an

uUn@WelY @HO YARRIpCidTY nilid € Mehat abBeNd egeQd s30lWidH tdhe test
of the parent triazole antifungal conpound and al so

SPdte £%e SOHT LS SoBRORRFe PEONHEERISPE. Broteahten ongatnst the

1Redn UGk FeBRl ofCXAEPL fEe@Bi SN0 ddtdd gure 2, there is
a <2.5% wei ght change for adsorption and <5% wei ght

chang&ef omogesdypinen salts0ume f splvatest htlnoteof of the
| e .f . s re,i s <0..5%
PREBRLC e ioh HIRMRCHEHAN horpplE THS IR due to
law dQARR9Scwpidicy sdpdepyiaiadtadmdings agomt esolEB)MARS of the
ol i ng, exanpl il Lustrate the present
pHISokO! LAV IOLE AR Bhan e Sund'S BT M release the
Hibactdfre Thempathd eviealg.gns funetdion the examiodsuane For

conventi onal . . :
exampﬁe, as shown 1n Figure 2, there is a <2.5% weight

change for adsorption and <5% weight change for desorption
at 60%RH for the ethanol solvate form. As another example,
there is a <0.5% weight change for adsorption and <1% weight
change at 60%RH for the isopropyl alcohol solvate.

EXAMPLES

The following examples illustrate the present invention,
but are not intended as a limitation £hereof. The
abbreviations wused in the examples are conventional
abbreviations well-known to those skilled in the art. Some

of the abbreviations used are as follows:

h = hour (=)
b = room temperature
mmol = mmole(s)
g == gram(s)
THF = tetrahydrofuran

ml. = milliliter(s)
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25 abbreviations well-known to those skilled in the
art. Sone of the abbreviations used are as follows: h

= hour(s) rt = roomtenperature mmol = mole(s) 30 g
= gram(s) THE = tetrahydrofuran M. = mlliliter(s) 32
L=1»I1iter(s) Et20 = diethyl ether EtQAc = ethyl

acetate TFA = trifluoroacetic acid 5 CH2Cl2 -

di chl oromet hane CH3CN = acetonitrile In the foll ow ng
exanpl es, all tenperatures are given in degrees
Centigrade (C), Melting poin E.are eterm ned on an
el ect r ot her mal Lappar atus™ and +1'éelﬁbs{ corrected. 10

Prot on nucl ear ggpgnet i c sesonabethyll lettdr) spectra are
recorded on a Bruker -500, Bruker. AM30Q or a Varian

Gemini. 300 spBEPRSneter™ Al | ERELI3GE det er ni ned

in CDCl13 or D%Q.Aunl ess ot her yi-s£1 hobLRdtei: ddiein cal
shifts are reported in Sunits (ggn) relative to
t et ramet hyl si | §H8C18 (TMS) or dAChEPEPRHRANS| vent peak

and interprotop.eeupling constantg.g¢gni@pord ed in
Hertz (Hz). Splitting patterns are designated as

follows: s, singlet; d, doublet: t, triplet; q,

3332)} tstg%t %Egéﬁ%‘g% ﬁgﬁpﬁgggssﬁggﬁ%e%r%%% ehref given
Appaeghéesogbheigrate. (M0Ys spgeltingrpoiwter dug cietermined
é{?g&? Nesigc(:)tgorthaer'irlla ne arppéf'rsa Q.'ISI NSl M Utjdd Zidtrected.
Proton nuclear magnetic resonance (1H NMR) spectra are
recorded on a Bruker -500, Bruker AM-300 or a Varian Gemini
300 séectrometer. .Al1l spectra are determined in CDC13 or

DZO unless otherwise indicated. Chemical shifts are

reported in & units (ppm) relative to tetramethylsilane
(TMS) or a reference solvent peak and interproton coupling
constants are reported in Hertz (Hz). Splitting patterns
are designated as féllows: s, singlet; d, doublet:; £,
triplet; q, dquartet; m, multiplet; br, broad peak; dd,
doublet of doublets; dt, doqblet of triplets; and app d,
apparent doubiet, etc. Mass spectra are recorded on a
Kratos MS-50 or a Finnegan 4500 instrument utilizing direct
chemical ionization (DCI, isobutene), fast atom bombardment
(FAB), or electron ion spray (ESI).

Analytical thin-layer chromatography (TLC) is carried
out on precoated silica gel plates {60F-254) and visualized
using UV 1light, iodine wapors, and/or staining by Aheating
with methanolic phosphomolybdic acid.® Reverse phasé
chromatography is performed in a glass column using C18
silica gel (Waters Corporation FPreparative cl8 125A) at

pressures somewhat above atmospheric pressure.
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chem cal ionization (DCl, isobutene), fast atom
bonmbardnent (FAB), or electron ion spray (ESI).

Anal ytical thin-layer chromatography (TLC) is carried
25 out on precoated silica gel plates (60F-254) and
visualized wusing UV light, iodine vapors, and/or
staining by heating wth nethanolic phosphonol ybdic
aci d. Reverse phase chronmatography is perforned in a
gl ass colum using C18 siliggq gel (Waters Corporation
Preparative Cl18 125A) atﬁmég%ﬁgfésures somewhat above
at nospheric pressure. 33

(@RR3BRY 33{ 444 de pymoppirey) S mrlolp-F1)|-p-22( A-4-
-1-

y&bhgmméthﬁlSdiuﬂﬁfoééﬂﬁihoéﬁﬁhﬂé dﬂﬂdﬂly%inGHs€2H56thanol

Step A An oven dried, 1L round-bottom flask equi pped
t mechani cal stirrer, nitrogen ' inlet adapter,
pressure- equali zi ng addltlon funnel fitted with a
rubber septum and 10 te erature probe was char ged
wi th sodi um hydride 92 g, 0.069 nol, 60% and THE
(50 mL). To this stir suspension
G/he

(2R 3R)-3-[4-(4-cyan t hi gzol -2-yl]-2- (2 4-

di fl Fophenyl)-l-(IH-l 2A4t9| h an- 2-o
(for B) (10 g, QMNQ2g =

d o wer ' r g C2Hs0H
After stlrrlng for 4 , i odi ne

(2.99 g, 0.0115 nol) in ;HE

Step A

An oven dried, 1L round-bottom flask equipped with =a
mechanical stirrer, nitrogen '~ inlet adapter, pressure-
equalizing addition funnel fitted with a rubber septum and
temperature probe was charged with sodium hydride (2.8% g,
0.069 mol, 60%) and THF (50 mL). To this stirred suspension,
(2R,3R)-3—{4—(4—cyanophenyl)thiazol;2—ylj—2—(2,4~
difluorophenyl)-1-(1H-1,2,4-triazol-l-yl)butan-2-ol (formula
B) (10 g, 0.023 mol) in 30 mL of THF was added dropwise over
20 minutes at room temperature. After stirring for 45
minutes, a solution of iodine (2.99% g, 0.0115lmol) in THF
(30 mL)) was added dropwise over 10 minutes followed by
dropwise addition of compound di-tert-butyl chloromethyl
phoéphate (formula III’) (13.29 g, 0.035 mol, ~68% purity)

over 15 minutes. The reaction mixture was stirred for 4

hours at about 21°C to complete the reaction. The completion

of the reaction was judged by in-process HPLC.



(30 m.)) was added dropw se over 10 m nutes foll owed
by dropw se addition of conpound di-tert-butyl

chl oromet hyl phosphate (forrmula I11") (13.29 g, 0.035
mol, -68%purity) 20 over 15 mnutes. The reaction

m xture was stirred for 4 hours at about 41C to
conplete the reaction. The conpletion of the reaction
was j udged by in-process HPLC. 34 on\ j OC Hrr

B NaH, THE, 12 0 0 \\ ~P, O3 I~\ _H-CH 1V The
reaction m xture was poured into ice-cold water (100
m.). The aqueous phase was separated and extracted
acetate (3 x. ) and t he conbi ned

I
XL g wa shed i t h 18%mwodi um
' {50, EF ( O°|m_),>ébrine (50 m),
esi ul fate d_gon trated under

redyced Jpressure to give\gigé’yeIIOM/oil (22.8 g, In-

FRLC. - 97 area pexcent). The crude product

V) was used "as/is" igpStep B. Step B To a
round-bgttom fl ask equi gped wi th nmagnetic stirrer,
cool i ng ath, pH probe a N2 inlet-outlet was charged

t he
B Y
NaH, THF, I, 0

o
Z
2/

RS
/N
St

The reaction mixture was poured into ice-cold water (100 mL).
The aqueocus phase was separated and extrécted. with ethyl
acetate'(3 %x 50 ml) and the combined organic extract was
washed with 10% sodium thiosulfite (50 mL), water (50 mbL},
brine (50 mL), dried over magnesium sulfate and concentrated
under reduced pressure to give pale yellow oil (22.8 g, In-
process HPLC: ~ 97 area percent). The crude product

(formula IV) was used “as is” in Step B.

Step B

To a round-bottom flask equipped with magnetic stirrer,
cooling bath, pH probe and N2 inlet-outlet was charged the
product of Step A above (formula IV) (7.5 g) in CH2Cl2 (23
mL) and cooled to 0°C. To this stirred solution,
trifluoroacetic acid (8.8 mL) was added slowly and stirred

for 3 h to complete the reaction. The completion of the
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product of Step A above (formula IV) (7.5 g) in CH2C12
(23 5 nL) and cooled to OC. To this stirred sol ution,
trifluoroacetic acid (8.8 nL) was added slowy and
stirred for 3 h to conplete the reaction. The

conpl etion of the 35 reaction was judged by

i n-process HPLC. The reaction m xture was poured into
a cold -solution of 2N NaCH (64 nlL). The reaction

m xture was extracted with t4Butyl acetate (2 x 65

r@a)cttlemrewage i‘h&gé@ee@%g%ﬁipfdﬁégé“f@ic The agueoysaction

| ayer containing th i s sodi umsalt product was
ntlpréiwed wag tHevaed vated acealsbagoluitiap) oh RN iNaRH e(i64 mL) .

I It
= S B Sop RS EA g L) AL SBeerae 12
6_[?[] anﬂj)c%m&gm)oweatmad g owqhghcaﬁﬁpatc&::ﬁé?ox Bﬂlem_aqueous
e _conbi ne a s was Wi wat
e SORTNGS Chei PR sSARGR, TP TY | PFAYESE Wed * trested

wlahc eititizaeedurtiarcoaliu¢ed gy eandr €ileeaéd otdrdug® & bed of
of crude ergECt V., Alternatively, In a prefer

ed
Caddder ofTh et qatreitabracigidiad wit em HC1l to pH

0% f orpRd B%ed acANHirbHdks REACe%Erabitddenhab! étﬁ§1 acetate
whi ch _can be determned 15 by one of _ordinary sk

i2n ¥h&0amL) \\ &hp combingdyPrganjc Nlaxey praswq;h@ with
ﬁ@k@ru QEEQQPFibvércmhaﬁég,F fEl%gfgd, and +the filtrate

concentrated under reduced pressure to afford 3.39 g of
crude product V. Alternatively, in a preferred aspect of
the present invention, Step B can be performed as a
continuous process, the details of which can be determined

by one of ordinary skill in the art.

Step C

The abové obtained product V was dissolved in.methanol
(75 mL). With the free acid solution, L-lysine (1.8 g) was
added with the pH maintained at 4.2 to 5.5, and the mixture
was heated at 60°C for 4.5 h. The hot reaction mixture was

filtered through a bed of Celite. The filtrate was
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Step C The above obtai ned product V was dissol ved
in.methanol (75 nL). Wth the free acid solution,
L-lysine (1.8 g) was added with the pH maintai ned at
4.2 to 5.5, and the m xture 20 was heated at 60C for
4.5 h. The hot reaction mxture was filtered through
a bed of Celite. The filtrate was 36 concentrated to
about 5 nmL, mxed with ethanol (100 nL) and heated to
65C to crystalllze the sol vate of the nono- | ysi ne

Sien AT s A THE R ity *’ecﬁ R0 TF0 g ana
r&@t\é@i & m&p%n@aétalquat ahbi aalsaltbdof3Ehen9mnbolysme
F sdjustpH4.2-5.5 |ysine

sca%‘q (omhw wivakeooiapRcodiliestegdhotn & Bchmer; efuw and
dH I afded VaBuuO% Kate S+ 3R /é oeCRHLPHY e solvate

compound as a crystalline solid.



The powder X-ray diffraction data (PXRD) (see Figure
5), 5 X-ray crystallographic data fromsingle crystal
(Tabl es 1-2) and nucl ear magnetic resonance spectrum
data were collected (Figures 6A, 6B, 6C), and a
differential scanning 38 calorinetry curve (Figure 7)
and thermal gravinetric analysis (TGA) curve (Figure
8) were obtained for Exanple 1. Table 1: Crystal data
and structure refinenent forslfxanpl e 1 5 Tenperature
ud9362) K Wavelength 1.54178"A Crystal system space
grgfup Ot horhonbic, P212121 Unit cell dinensions a =
ud’ 031l4(1)A a - 90 10 b = 10.2534(1)A P =go d =
90 __ Vol une 3584.16(7) A3 Z, Calcul ated
. R @gsor ption coefficient 1.819
0. x 0.18 x 0.04 mm 9 range
.28 to 65.34 Linmting indices
adjusfific~4.x584 Refl ections
/5953 [R(int) a 0.0673] 20

G5in8 8.2 % Absorption
correctilon SADABS Max. and t pangg ssion 1. 000 and
0. 664 REfiwenent nethod Ful | - mat riXpl east - squares on

F2 Data / restraintgg/ paraneters’ / | 459 25

Goodness-of -fit on FF 1.054 Final R indiee [I§20( ) ‘

Rl = 0.0409, wR2 50 NE5* /N-.. E o
-

ethanol
crystallize
o] N ,OH
NH; -0
nooc)\/\/\m:a* N

The powder X-ray diffraction data (PXRD) (see Figure 5},
X-ray crystallographic data from single crystal (Tables 1-2)
and nuclear magnetic resonance spectrum data were collected

(Figures 6A, 6R, 6C), and a differential scanning
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R indices (all data) RL = 0.0424, wR2 = 0.1128

Absol ute structure paraneter 0.024(18) Largest diff.
peak and hole 0.411 and -0.273 e. A73 30 Table 2:
Atom c coordinates ( x 104) and equival ent isotropic
di spl acenent paraneters (A x 103). U(eq) is defined as
one 35 third of the trace of the orthogonalized U j
tensor x y z Ueq) 5(1) 6336(1) 3270(1) 1117(1) 56(1)
"40 P(1) 4609(1) 9112(1) 606( 32(1) 0(1) 5748(2)

6356(2), 1196(1) 35 0 83 07 . .
cSLSEARES) EHETES) VEIESED) Dhoy ahdga gl (davinetric
AR3TPEDY OBRAY 2urd (91 el )8 )4 et pbtAGRER) £8EOTLple 1.

316(1) 42(1) N(1) 10040(2) 7579(3) 965(1) 51(1) N(2)

9863(3) 6877(3) 1409(1) 59(1) N(3) 8616(2) 7513(2)
TdBie(1) 88¢ddal Mfa B3RP (Drvdptife? rekidebht3861) ERGmple 1

ggg%(éybiggé -;142%5; 44?9(1). 82(T)  F(1) 3340(2)

1) 52(1 F(2) 1877 905(3) 2576(1
84(1)“2‘“@%%2“ Y46(3) 7918(3% 993(%@3}}3% C(2)( )
1066 24035t DTG Ao, 1t WroSB( 1) Ghrdhorkdd®d) FH40(3)
1558(dnit3941h) difend)os300( 3) 6470(R2) 45444 [1A34( 1) = 90°
C(5) 5075(3) 6636(3) 1812(1) 37(1y =51 zsp4%?g7(3)a=§3:
22(2%?31 1788(1) 40(1) C(7) 2616(3), ¥ (g;%ig, 038¥ 1)

%, Calculated density 4, 1.371 Kg/m®
Absorption coefficient 1.819 mm™
Crystal size 0.60 x 0.18 x 0.04 mm
8 range for data collection 2.28 to 65.34°
Limiting indices —9<=h<=10, =-1l<=k<=12, -
. 45<=1<=44
"Reflections collected / unique 19180 / 5953 [R{int) = 0.0673]
Completeness to & = 65.34 98.2 %
Absorption correction ' SADABS
Max. and min. transmission 1.000 and 0.664
Refinement method Full-matrix least-squares on F*
Data / restraints / parameters 5953 / 0 / 459
Goodness-of-fit on F° 1.054
Final R indices [I>20(I)] Rl = 0.0409, wR2 = 0.1116
R indices (all data) Rl = 0.0424, wRZ2 = 0.1128
Bbsolute structure parameter 0.024{18)

Largest diff. peak and hole 0.411 and -0.273 e.A™

Table 2: Atomic coordinates ( x 10%) and equivalent isotropic

displacement parameters (A x 10°). U(eq) is defined as ome

third of the trace of the orthogonalized Uij tensor

x b4 z Uleq)
S(1) 6336(1) 3270(1) 1117(1} 56(1)
P{1) 4609(1) 5112{1) 606(1) 32(1)
0(1) 5748{2) 6356(2) 1196(1) 35(1)
0(2) 5450(2}) B307(2) 807 (3) 45(1)
0(3) 5863 (2} 10108 (2) 510(1) 44 (1}
0{d}) 3344 (2) 9821 (2) 759 (1) 52 (1)
0{S) 4260(2) B1397(2) 316 (1) ¢ 42(1)
N{l) 10040(2) 7579(3) 865(1} 51{1)
Hi(2) 9863 (3) 6877 (3) 1409(1) 59(1)
N(3) 8616 (2) 7513 (2) 1315(1) 38(1) -
N(4) 5365 (2) 3376 (2) 1734(1) 38(1)
N{5} -962 (4} ~1128(3) 2299(1). B2 (1)
F(1) 3340(2) 5337(2) 1502 (1} 52(1)
F{2) 1877(2) 6905 (3} 2576(1) 84 (1)

c(l) 8746 (3) 7918 (3) 993 (1) 481(1)
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55

C(8) 2931(4) 6811(4) 2328(1) 56(1) C(9) 4238(4)
7442(4) 2375(1) 57(1) C(10) 5293(3) 7354(3) 2116(1)
47(1) 10 C(11) 4713(3) 7273(3) 1078(1) 37(1) C(12)
7163(3) 5159(3) 1604(1) 38(1) C(13) 7825(4) 5043(3)
1964(1) 53(1) C(14) 6247(3) 3974(3) 1521(1) 36(1)
C(15) 5129(4) 2093(3) 1246(1) 54(1) 15 C(16) 4724(3)
2303(3) 1578(1). 41(1) C(17) 3590(3) 1526(3) 1761(1)
42(1) C(18) 2757(3) 2064(3)38025(1) 45(1) C(19)
1603(3) ck388(3) 213d4zk3) 49(1) 0@ @0) 127211y (186(3) 56(1)
2056( 1) c58( 1) 20 Cr2M)(3R123( 4)764a8( 3) 180@@1 ) 60( 1) 39(1)
C(22)- %2¥b(4) 263 0(1654( 1) &5 1 C(23}5494thu 34(1)
-559(3) ¢4%b4(1) 61 5”‘&(6) sﬁ ) 9133( 124 %(1) 37(1)

icl)gcl))a,( gg( 8850( 2)eldi1]6(2) 3,52(1 s
Pt (2L S oL 16090§3s (11826 2
100(1) GHiLD)  C2gnbors) Saas(e) 114(13—:33‘7%1) e

C( 25) 10:7t39(3) 0548693(351(1) 3E1)3) qze)zuman(s) 47(1)
9726(3) c(329(1) 39 23(30) C(27) 7212@2(3) OBOTA } 37(1)
-411(1) Q3eN) ) 38(L)

31@ 46(3) 357 279
c( 29) 1532% 3) 106 %{ ) 318(%%;2 1) oéi%i 3(4) ggg;
11736(3) (1) 10 C(30) 1150 ‘1 032(2)s4 (1)
43(3) 3%«71 31) 28404p0s) 12513(300 (3249( 2) 181M4A5)  41(D)

H(30) 650147 701 41%51@6%17) 1526 (3) 1761 (1) 42 (1)
c(18) 2757 (3) 2064 (3) 2025 (1) 45 (1)
c{i9) 1603(3) 1388 (3) 2171(1) 49 (1)
c{20) 1272(4) 136(3) 2056 (1) 50(1)
c{21) 2123(4) ~425(3) 1800 (1) 60 (1)
c(22) . 3275(4) 263(3) 1654 (1) 55{1)
c(23) 34(4) ~559 (3) 2194 (1) 61 (1)
o{6) 8251(2) 9133(2) 231(1) 50(1)
oL 8850 (2) 11116(2) 42 (1) 52(1)
N(6) 11004 (2) 8174 (2) 159(1) 35(1)
N(T) 16020(3) 11826(2) =191 (1) 51(1)
c{24) 8139(3) 9958 {3) 11411} 37(1)
c(25) 10739(3) 9548(2) 51(1}) 34(1)
c(26) 11140(3) 9726 [3) -329(1) 39(1)
c(27) 12792 (3) 9627 (3) -411{1) 38 (1)
c(28) 13646(3) 10790 (3) -274(1) 41 (1)
C(29) 15299 (3) 10643(3) -318 (1} 43(1)
0{8) 1443 (4) 11736 (3) 776 (1) 107 (1)
C(30) 315(8) 11509 (8) 1032 (2} 143(3)
c(31y 287(10) 12513(11) 1249(2) 207 (5)
H(30) 6577 9701 417 105(17)
H{1A) 8023 8379 874 58
H({2A) 11602 6583 1111 67
H(3A) 6838 8434 1506 47
H(3B) 7770 7718 1790 47
H({7R) 1711 5674 2011 63
H(9A) 4420 7920 2575 69
A (10A) 6187 7791 2145 57
H(11a) 4152 7613 1271 45
H(11B) 4027 6856 920 45
H{12A) 7986 5159 1441 45
H({13A) 8340 4227 1984 BO
H(13B) 7051 5080 2134 80
H({13C) 8506 5748 2001 80
H{15A) 4796 1408 1108 65
H{1BA) 2982 2896 2105 " 54
H(19R) 1044 1767 2346 58
H(21R) 1918 -1268 1725 72
H(22A) 3848 ~123 1483 ' 66
RH{6NA) 11944 7965 - 119 67 (11)
H{ENB) 10414 7645 39 50({9)
H({6RC) 10812 8091 3B4 39(8)
H(7Ha) 16088 12436 -358 105(17)

H({7NB} 17025 11620 -136 79{12)
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13(1A) 8023 8379 874 58 H(2A) 11602 6583 1111 67

H(3A) 6838 8434 1506 47 40 H(33) 7770 7718 1790 47

H(7A) 1711 5674 2011 63 H(9A) 4420 7920 2575 69

H(10A) 6187 7791 2145 57 H(11A) 4152 7613 1271 45 45
H(11B) 4027 6856 920 45 H(12A) 7986 5159 1441 45

H(13A) 8340 4227 1984 80 H(13B) 7051 5080 2134 BO

H(13C) 8506 5748 2001 80 50 H(15A) 4796 1408 1108 65
H(18A) 2982 2896 2105 54 H(}9A) 1044 1767 2346 58

H(21A) Lf%ficy 126818825 72 H(2RAp 3848 -123.31483 66 fH2(1s)
H(6NA) 1524 79651141 67(11) 10416NB) 10414188645 39 41
50( 9) Hmsm 1081078091 384 %8 H( 7NAY40H6088 12436
- 358 105(@ H(mgzlﬁnozg 11 136 79(1 a7

3
2%102(16) ggﬁ 25A) 1138%10114 18¢2

H( 7NC) 1*5(6 1213

41 H(2 i.)O788 404 4 157 (26B) 106 9073 461’%

47 5 H( g ﬁ3186 310 4 DQUU( 27B) 12924 9573 66@

45 H(29A) 15637 9886 ~190
H (29B) 15527 10507 -560 52
H{8O) 2012 11076 777 130 (20)
H (30A) -645 11410 923 172
H(30B) 535 10713 - 1157 172
H{31R) -347 12360 1424 310
H(31B) 46 13294 1124 310
H(31C) 1241 12608 1355 310

EXAMPLE 2

. Mono-lysine salt of 1-((25,35) —3—(4-(4—(4—'(4—(({38)—5—((.1H—

1,2,4-triazol-1-yl)methyl)-5-(2,4-difluorophenyl) -
tetrahydrofuran—S-yl)methoxy)phenyl)piperazin—l-yl)phenyll:

5-oxo-4,5-dihydro-1,2,4-triazol~1-yl)pentan-2-yloxy)methyl

dihyvdrogen phosphate

Step A of Example 1 is repeated, except the compound

below is used in place of the compound of formula B:

(’1(0
o o0b

The crude product of the compound of formula IV/ is

1H-Il

obtained and used “as is” in Step B:



H(28A) 13322 11570 -393 49 H(28B) 13423 10900 -30 49
H(29A) 15637 9886 -190 52 10 H(29B) 15527 10507 -560
52 H(80) 2012 11076 777 130(20) H(30A) -645 11410
923 172 H(30B) 535 10713 1157 172 H(31A) -447 12360
1424 310 15 H(31B) 46 13294 1124 310 H(31C) 1241
12608 1355 310 EXAMPLE 2 Mono-|ysine-salt of
1-((2S,39)-3-(4-(4-(4-(4-(((39-5-((1# 20

"~ 1,2,4-triazol-1-yl)methyl)-51(2, 4-di fl uorophenyl) -
t et rahydr ofpur an- 3-xyl ) met hoxy) phenyl ) pi perazi n-1-yl ) phe

nyl ) -
5- 0x0y.4 P -1,2,4-triazol -1-yl)pentan- 2-yl oxy) nme
thqu yadireogen phosphate Step A of Exanpl lis
repea xept the_ conpo nd bel f used in
pl ace of t he o.;u@- 3. N NO JO
r X-CO0 ~I LN OH ¥hg crmde/pr dlt bkt he Eonpound of
formula IV is obtained and used "as is" if® Step B
41 F N

v 0

Step B-of Example 1 is repeated, except the compound of

formula IV’ is used in place of the compound of formula IV.

Crude product V’ is.made:

Step C of Example 1 is repeated, except the compound of
5 formula V' is used in place of the compound of formula V to

make the mono-lysine salt compound:



-&NAIVo | > O Step B of Exanple 1 is repeated,
except the conpound of formula IV is used in place
of the conpound of formula IV. Crude product V
is.made: FF NNO~\\ \x O V O 1 HOP- HII O
Step C of Exanple 1 is repeated, except the conpound
of 5 formula V is used in place of the conpound of
formula Vto nmake the nono-lysine salt conpound: 42
8 aNp<-IC f NO-NpI&/zsineadjust pH - 4-5.5 O

| HO P- OH | .

Noen

e e R s

" ?\
lysine | adjustpH~4-5.5 ?
HO—ﬁ——-OH
0
Y
? F
N.xy
7 o
N Vo e
i

)\/\/\ -0—P-—OH
HOOC NHa' g

EXAMPLE 3
Mono—lﬁsine salt of ({(2R,3R)-3-(3-((E)-4-(2,2,3,3,~
tetrafluoropropoxy)styryl)—1H>1,2,4—triazol—1—yl)—2—(2,4—
diflucrophenyl)-1-(1H-1,2, 4-triazol-1-yl)butan-2-

yvloxy)methyl dihydrogen phosphate

Step A of Example 1 is repeated, except the compound

below is used in place of the compound of formula B:




O VNpN=~-, XO\V/ NNNNOO NR ( -OP=0CH soot
Npg* 11 0 EXAMPLE 3 Mono-Ilysine salt of
((2R,3R)-3-(3-((B)-4-(2,2,3,3, -

tetrafl uoropropoxy)styryl)-1H 1, 2
4-triazol-1-yl)-2-(2,4- 5 difluorophenyl)-1-(1H1
2,4-triazol -1-yl)butan-2 yl oxy)net hyl di hydrogen
phosphate Step A of Exanple 1 is repeated, except the
conmpound below is used in pfce of the conpound of
formula B F ~NNN1~~0F N-- NNFZ8F 43 The
crude product of the conpound of formula IV' is

obt al'med candeugetbdias | of itheStepuppund pfo fprmylas VY is

oé%éiggéxgnd used “as is” in Step B:

Step B of Example 1 is repeated, except the compound of
formula IV” is used in place of the compound of formula IV.

5 Crude product V” is made:

annn O

Step C of Example 1 is repeated, except the compound of
formula V” is used in place of the compound of formula V to

make the mono-lysine salt compound:



NONNNF F 8 ~ F Step B of Exanple 1 is repeated,
except the conpound of formula IV' is used in place
of the conmpound of formula IV. 5 Crude product V' is
made: OCHHO\ OG- F NO_\ NF NONNN~.. _FF
8 F Step C of Exanple 1 is repeated, except the
conpound of fornmula V' is used in place of the
compound of forrmula V to make the nono-I|ysine salt
compound: 44 O\\P CH HO 00 Bg 8 T \ OF NM\_FPF
qgtyﬂ pH - 4.2-5.5 P lysine” V' 0 on \\P

? .

¥

n .
=B '

EXAMFLE 4 .
Mono-lysine salt of 1-((25,38)-3—(4-(4-(4-(4-(((35)-5-((1H~

1,2,4-triazol-1-yl)methyl)-5-(2,4-diflucrophenyl) -

tetrahydrofuran-3-yl)methoxy)phenyl)piperazin-1-yl)phenyl) -

5-ox0-4, 5-dihydro-1,2,4-triazol-l-yl)pentan—-2-yloxy)propyl

dihydrogen phosphate

Step A of Example 1 is repeated, except the compound
below 1s used in place of the compound of formula B:

O

(=]



F -o/ \0-\ VV 80008+~ 800 r N8~Vv8 FF PF
EXAMPLE 4 Mono-|ysine salt of
1-((2S,39)-3-(4-(4-(4-(4-(((39-5-((1H
1,2,4-triazol-1-yl)methyl)-5-(2, 4-difl uorophenyl) -
telt ; agydr of ur an- 3-yl ) met hoxy) phenyl ) pi per azi n- 1-yl ) phe
ny
5-oxo0-4, 5-di hydro-1, 2, 4-tri azoI 1-yl ) pent an- 2-yl oxy) pr
opyl di hydrogen phosphate Skgp A of Exanple 1 is
repeat.ed xce 0 e

%5@ %d% g;& c% -t nﬁ HE@ ;S?A%rids &8 Qoh:ﬂxuﬁzhaqtir is

of t oun
oGﬁaéﬁedThenlwnm pROdwcft bhet r@lmdqd@ununwnﬁ%@mt% III is

V' is obtained, where .
""ltﬁ‘tyérﬁgﬂll gtéslﬁyafggezét h‘-illﬁ1 %eé t"’lhsehl%(}lr gglen & used
"as is" in Step B F F N_
F F

N-
¢ ] o
W e \‘/

. IVIII

QO

5 Step B of Example 1 is repeated, except the compound of

formula IV”’'  is used in place of the compound of formula IV.

Crude product V¥’ is made:

o S o <) N)Ui/ o

Step C of Example 1 is repeated, except the compound of
formula V¥’ is used in place of the compound of formula V to

10 make the mono-lysine salt compound:



10

~/NNI o0..-< oll- O 5 Step B of Exanple 1 is
repeat ed, except the conpound of fornmula IV'' is used
in place of the conpound of fornmula IV. Crude product
V' ismde: FFN ~I <~J/ CNr O0- P- N Il OH
Step C of Exanple 1 is repeated, except the conpound
of formula V'' is used in place of the conpound of
formula Vto 10 nake the nono-lysine salt conpound:
46 FFN. Nr \ H NO Ilyggne O 1 adjust pH -

4.2-5.5 Ho 11-gH 0 EF NN <~J 00 OGacCO

¢ J o _ 0
N
W WaS A
N/ — H
vn 1 6
lysine ‘ \)\?
adjust pH ~ 4.2-5.5 HO~— |1=I‘—-OH
Y
F F
Non
4 o 0
o N N N N
n__/ =

_ _ EXAMPLE 5
( (2R, 3R) -3~ (4- (4-cyanophenyl}thiazol-2-yl)-2—-(2,4~-

difluorophenyl)~1-{1H-1,2,4~triazol-1~yl)butan-2-

vloxy)methyl dihydrogen phosphate mono-lysine salt isopropyl

alcohol solvate

Steps A, B and C of Example 1 were repeated, except the
filtrate in Step C was concentrated and mixed with j‘.sopropyl
alcohol (100 mI) and heated to 65°C to crystallize the
solvate of the mono-lysine salt. The solvate was collected

on a Buchner funnel and dried under vacuum to obtain the

title solvate compound as a crystalline solid.
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P8p 0 Hood NH 11-OH 0 EXAWMPLE 5

((2R, 3R) - 3- (4- (4-cyanophenvl )t hi azol - 2-yl)-2-(2, 4-

di fl uorophenyl )-1-(111-1,2,4-triazol -1-yl) butan-2-

yl oxy) met hyl di hydrogen phosphat e nono-1ysine salt

i sopropyl 5 al cohol solvate Steps A, B and C of

Exanple 1 were repeated, except the filtrate in Step

C was concentrated and m xed with isopropyl al coho

(100 nL) and heated to 65C tggcrystallize the 10

sol v e o- [ N . glhe t

col | g‘%t%egﬁx%ﬁ g gcthee:éfﬁ%ﬁg%éar?g'dr}?g%g%n%g \i}‘é‘%ﬁﬁﬁfa"hj’c
dataobfzim simglei crystalvdTebiespdudd awsa arlistcdidd,neand a

[ 7 D a e o= gur -1

%ﬁ%s?%?ﬁggrggﬁgg§§étga¥r&%@ginglg éﬁ?%%%l*&#g%ng é}h) were
obar: ineld Eotre@xaapdea5.DSC curve (Figure 10) and TGA

curve (Figure 11) were obtained for Exanple 5. 5

Table 3. Crystal data and structure refinenment for

TR 138 %r;‘é%s&e&awr 8nd93¢ 2hctudd MEWBIGUH fordodkiliple 5

Unit eadderagiz@Ensi ons a - 9. 0716(&Y3Azn ©0 b -
10. 36Wd¢ApAgi = 90 C = 38.6521(11)5A138 %0 15 Vol une
3632. g8Ysk8} syrtem, empesupsewed densPatpozhombic7 g PRGLHS

Absor BRtiofetheipteient 1.805 mm -1 7 1607315%3(& B°‘==93‘3°

c = 38.6521(11)A vy = 90°

Volume 3632.98({19) A°
Z, Calculated density 4, 1.378 Kg/m®
Absorption coefficient 1.805 mm™
Crystal size 0.40 x 0.18 x 0.10 mm
8 range for data collection 2.29 to 65.29°
Limiting indices -10<=h<=10, -12<=k<=11, - .
i - 45<] <=45
Reflections collected / unique 19302 / 5801 [R{int) = 0.0757]
Completeness to 8 = §5.29 98.0 %
Absorption correction SADARS
Max. and min. transmission 1.000 and 0.631
Refinement method Full-matrix least-squares on F2
Data / restraints / parameters 5801 / 0 / 468
Goodness-of-fit on F* 1.078
Final R indices [I>2c0(I)] Rl = 0.0493, wRZ = 0.1354
R indices (all data) Rl = 0.0522, wR2 = 0.1375
Absolute structure parameter 0.03(2)
Largest diff. peak and hole - 1.253 and -0.371 e.A™®
Table 4: Atomic coordinates { x 10% and equivalent

isotropic displacement parameters (A x 10%). U{eq) is defined

as one third of the trace of the orthogonalized Uij tensor

X Y 2 U{eq)
5{1) 6247(1) 3328(1) 1114 (1) 48 (1)
P{1) 4521(1) 9094 (1) 613 (1) 29(1)
0{1) 5671(2) 6364 (2) 1202 (1) 31(1)
0(2) 5343(3) 8315(2) 921(1) . =~ 40(1)
0(3) 5766(3) 10084 (2) 519(1} 40(1)
0(4) 3249(3) 9801 (3) 760(1) 47(1)
0(5) 4138 (3) 8179(2) 325(1) . 40(1)
N{1) 9942(3) 7464 (3) 862(1) 41(1)
N{2) 9831(3) 6952 (4) 14251{1) 53(1)
N({3) 8541(3) 7483 (3) 1317(1) 33(1)
N{4) 5383(3) 3368(3) 1740{1) 34(1)

N({5) ~796(5) -1240(5) 2303(1) B6(1)
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Crystal size 0.40 x 0.18 x 0.10 mm O range for data
collection 2.29 to 65.29 20 Limting indices
-10<=h<=10, -12<=k<=11, -, 45<-|1<=45 Reflections
collected / unique 19302 / 5801 [R(int) = 0.0757]

Conpl eteness to 8 = 65.29 98.0 % Absorption correction
SADABS 25 Max. and mn. transm ssion 1.000 and 0. 631
Ref i nenent nethod Full -matrix | east-squares on F2

Data / restraints / paraneteys 5801 / O / 468

Goodnes fit omng 4y 078 Figgd (3R i ndi cgasfdy2c(1) g6(1)
Ri 3%33 wR2 -18(311;8,54 3063 @3¢l ces (z9b(xdat a) RE3(1)
- O 0522,(1)\/\/1?2 = 0.4637%4) Absol ares@br uct ur #8aéd¥lanet er 40(2)
0. 03(2) ckaw gest diLgg09 (peak an@oT@iSe 1. 253115%13 0.37153(1)

e. A73 8%3Tabl e 4:7%6dtd c coorl§h@tes ( x* )and 34

( ) 28(1)
equi val &&f) isotro g}splacé par ane 3101}
103). U is defi 44 as ONggq Rd of t quﬁce of 37(1)
the ort nal i zed,ddgliaf €NSOr 54 qu,y z Usosnh(1B8(1) 49(1)

6247(1) 8(1) 115.513(11)5)48(1) 67P((5) 4521(23449004( 1) 53(1)
613(1) 2963L) O(1)4EH®Aa(2) 636452)5)1202(13388110) 45 51(1)
0(2) 534318) 8315(2%419211(1) 4083 14)0(3) 5%16;% gﬁﬁ’)
10084( 2)C835( 1) 402 Tib(4) 3 9801( 33\3 (1) 3401

47(1) ¢ 4198(3 19(2) 3 40( 1) 48 (1)
9942( 3) d (3) 86210, 141 ( 1) 3'3) 98311890 6952(4) 31(1)

1425(1) N( 318041 (3) 7%3634)1 1317(1;41133(1) 45(1)
C(lG) 4761(4) 2293(3) 36 (1)
c(17) 3677 (4) 1497 (3) 1775(1) 36(1)
c(18) 2777 (4) 2025(4) 2025 (1) 42(1)
c(19) 1640(5) 1323(4) 2169 (1) 45 (1)
c(20) 1400(5) 69 (4) 2063 (1) 44(1)
c(21) 2327 (5) -495(4) 1822 (1) 49(1) -
c(22) 3453 (5) 219(4) 1679 (1) 46(1)
c(23) 170(5) 667 (4) 2200 (1) 57(1)
0(6) 8154 (3) 9113 (3) 240(1) 45(1)
0(7) 8763 (3)- 11091(2) 58 (1) 47(1)
N{6) 10897 (3) 8162 (3) 162(1) 32(1)
N{7) 16016 (3) 11822(3) ~191(1) 48(1)
c(24) 9044(4) 9935 (3) 126 (1) 33(1)
c(25) 10647 (4) 9530(3) 641(1) 28(1)
c(26) 11053 (4) 9738 (3) -318(1) 34 (1)
c(27) 12697(4)  9652(3) ~396 (1) 34(1)
c(28) 13566 (4) 10807 (3) -257(1) 37(1)
c(29) 15198 (4) 10632(3) ~300(1) 39(1)
0(8) 1614 (4) 11897 (3) 792 (1) 83(1)
c(30) 829 (6) 11841 (5) 1115(1) 75(2)
c(31) 497(7) 13146(6) 1234(2) 91(2)
c(32) ~444(9) 10990(7) 1078(3) 134(3)
H(30) 6716 9809 413 61(13)
H(1A) 7885 8148 855 a7
H (2B) 11570 6650 1130 64
H(3A) 6783 8416 1504 40
H(3B) 7706 7720 1791 40
H(7A) 1716 5582 2024 58
H{9A) 4345 7823 2591 62
H (10A) 6112 7792 2160 54
H(11A) 4065 7586 1279 40
H({11B) 3966 6860 924 40
H{12A) 7918 5199 1439 oa
H(13A) 8297 4268 1984 72
H(13B) 7021 5115 2136 72
H{13C) 8463 5773 1999 72
H(154) 4819 1436 1111 54
H(18A) 2938 2869 2098 50
K{193) 1037 1693 2336 55
H(21A) 2190 ~1351 1757 59
H(22A) 4071 ~159 1515 55

H(6NA) 10559 8028 378 20 (8)
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N(4) 5383(3) 3368(3) 1740(1) 34(1) N(S) -796(5)

-1240(5) 2303(1) 86(1) 48 F(1) 3316(3) 5308(3)

1514(1) 66(1) F(2) 1871(3) 6753(3) 2596(1) 83(1)

C(1) 8637(4) 7775(4) 984(1) 40(1) C(2) 10609(4)

6972(5) 1139(1) 53(1) 5 C(3) 7316(4) 7631(3) 1559(1)

34(1) C(4) 6229(3) 6476(3) 1550(1) 28(1) C(5)

5032(3) 6616(3) 1821(1) 31(1) C(6) 3676(4) 5989(4)
1798(1) 37(1) C(7) 2606(4) G@16(4) 2051(1) 49(1) 10

C(8) 291d¢enp) 6711(1apeR344(1) 58fes) C(9) 4180(4) = 35(10)
7359(5) memetl) 5101ys C(10) 5m4B(4) 7331(434 2130(1) 59(13)
45(1) )46375@243271(3) IDR93( 1) 34(1)-71(12) 42 (11)

7096( 4) fgs 3) 16%4P4) 34(1)1a:W4c(13) 778314) 5075(43<1ﬂ
1964(1) 207(4) 3&98(3) 1520(7j0 31(1) 39030
C(15) 5 212 311248(1) dhkl) C(16Lidg61(4) 7o

2293(3) {1) 36lohd1 C(17) 3es64(4) 1497@3&91775(1) 40
36(1) 20s@OAB) 2772ed3 2025(4)s@025(1) 42(¢&d4 C(19) a1
1640( 5) asas(4) 2x69 £1) 45(1) ﬁggzo) 1400653569(4) a1

2063(1) & 2327(5) 1Y 4) 1822(38 49(1) 44

C(22) 3 219( }679(1) ) 25 O(23]¢170(5) jé

-667(4) 1) 5 5 0(6) 815AE3) 9113(3},240(1) 49

45(1) 8763(3)21741091( 2) 1p8431) 47(1) 752 95 {19)
H(30A) 1489 11449 1286 ap
H{31A)} 1388, 13621 1261 - 137
H{31B} -8 131086 1452 137
H{31C) -118 13570 1066 137
H{32A} =116 10144 1012 201
H(32B) -1090 11326 a03 201
H{32C) -862 10939 1294 201

EXAMPLE 6

( (2R, 3R) =3- (4- (4-cyanophenyl) thiazol-2-y1) -2- (2,4~

difluorophenyl)-1-(1H-1,2,4~triazol-1-yl)butan-2-

ylox&)methyl dihydrogen_phosphate monc—-lysine salt n-propyl

alcohol solwvate

Steps A, B and C of Example 1 were repeated, except the

filtrate in. Step C was concentrated and mixed with n-propyl

alcochol (100 mL) and heated to 65°C to crystallize the
solvate of the mono-~lysine salt. The solvate was collected
on a Buchner funnel and dried under wvacuum to obtain the
title solvate.compound as a crystalline solid.

The PXRD data ({see Figure 12), X-ray crystallographic
data from single crystal (Tables 5-6) was collected, and-a
DSC (Figure 13) and TGA curve (Figure 14) were obtained for
Example 6. ‘

Table 5: Crystal data and structure refinement for Example 6

Temperature 293(2) K
Wavelength 1.54178 A
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N(6) 10897(3) 8162(3) 162(1) 32(1)

N(7) 16016(3)

11822(3) -191(1) 48(1) 30 C(24) 9044(4) 9935(3) 126(1)

33(1) O(25) 10647(4) 9530(3) 64(1) 28(1)
11053(4) 9738(3)

-396(1) 34(1)

851 348" 85

-318(1) 34(1)
C(28) 13566(4) 10807(3)
35 C(29) 15198(4) 10632(3) -300(1) 39(1)
11897(3) 792(1) 83(1)
75(2) cxsl) 497(7) 13146(6)54234(2) 91(2)

o1 LS T ik

C( 26)
C(27) 12697(4) 9652(3)
-257(1) 37(1)

0(8) 1614(4)

C(30) 829(6) 11841(5) 1115(1)

C(32)

t7e)n 10486 Hrok 4(3) 40+ hr3Gnnie] 16eQBRY 413
47 K 2/4).01267A0A6660014 30°

64 H(3A) 6783 8416 1504 40 H( 33)=7m0@75va@A179n=a@0°
45 H(7Ao 1716 5582 2024 58 FKQﬁw=ﬁ3¥57?
H( 10 olsxﬂz 7792 2160 54 H(11A) 34‘;‘36%

H( 11 1
H( 13 %@ g
H( 13

H( 18A)sm2

8BTh

??218250 H( 12A) %

b5g1vep 90°
1279 40
™1439 41

H( 13B) 1i§ Lo
B9 14810k 15A) 24;819\:01635201111 54 55

H(21A) 2190 -1351 1757 59 45<=1<=41

Reflections collected / unique

Completeness to 8 = 65.34 98.0 %
Absorption correction

Max. and min. transmission

Refinement method

Data / restraints / parameters

SADABS
1.000 and

Full-matrix least-squares on F?
6047 / 0 / 465

D.740

Goodness-of-fit on F? 1.050

Final R indices [I>2c(I)] R1 = 0.0526, wRZ
R indices (all data) Rl = 0.053%, wR2
Abeolute structure parameter 0.04(2)

Largest diff. peak and hole

Table 6: Atomic coordinates ( x 10°) and equivalent isotropic

0.910 and

-0.312

2622098 50 H(19A) -beHk=160312836=56 -

19537 / 6047 (R{int) = 0.0742]

0.14453
D.1462

A

displacement parameters

(A x 10%). Uleq)

is defined as one

third of the trace of the orthogonalized Ulj tensor

(1)
(1)
o{L)
o(2)
0(3)
o(4)
0(5)
H(1)
H{2)
N(3)
N{4)
N{5)
F(1)
F{2)
C(1)
c(2)
c{3
C (4}
c{5)
c(8)
c{7)
c(8})
C(3)
c(10)
c{ll)
c{1l2)
c{13)

X
6078 (1)
4526 (1)
5639(2)
5337(3)
5784 (3)
3260 (3)
4181(3)
9928 (3)
9784(3)
8526(3)
5304 (3)
~775(5)
3256(3)
1865(3)
86321(4)

- 10577(4)
7292(4)
6205 (3)
4990 (3)
3635(4)
2571 (4)
2883 (4)
4161(5)
5201 {4}
48612 (4)
7030(3)
7723 (5)

¥
3387(1)
9111{1)
6391(2)
B336(2)
100B80(2)
9840 {3}
8185(2)
7531(3)
6867 {4)
7473 (3)
3359(3)
-1299(4)
5349(2)
6725(3)
7860 (4)
§925(5)
7610 (3)
6466 (3)
6613 (3)
6002 (3)
6012(4)
6693(5)
7343 (5)
7306(4)
7294 (3)
5164(3)
5021 (4)

z
1053(1)
606(1)
1196 (1)
918 (1)
506(1)
752 (1)
3z20(1D)
862 (1)
1416(1)
1314 (1)
1727(1)
2310(1)
1502 (1)

2594 (1)

989 (1)
1128 (1)
1558 (1)
1542 (1)
1816(1)
1790(1)
2042(1)
2339(1)
2388(1)
2123(1)
1080 (L)
1592 (1)
1952 (1)

U(eq)
50(1)
29 (1)
32(1)
42 (1)
41(1)
48 (1)
40(1)
45({1}
56(1)
35(1)
35(1)
82(1)
80 (1)
81(1)
41 (1)
55(1)
361(1)
291{1)
33(1)
37(1)
S0(1}
54 (1)
56(1)
44 (1)
331({1)
- 34(1)
50{1}
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40

45

50

55

H(22A) 4071 -159 1515 55. H(6NA) 10559 8028 378 20(8)
49 H(6NB) 11867 7983 155 35(10) .H(6NC) 10409 7646
14 59(13) H(7NA) 16843 11601 - 77 42(11) H(7NB) 16251
12304 -377 73(16) 5 H(7NC) 15435 12288 -50 140( 30)
H(25A) 11288 10076 207 34 H(26A) 10541 9098 - 456 40
H(26B) 10701 10581 -389 40 H(27A) 12835 9600 -644 41
10 H(27B) 13087 8867 -295 41 H(28A) 13259 11582 -378
2471 Hgg;Bi 13344 10921 -13 44 H(29A) 15524 9904 - 162
H 15415 %Qﬂfl 541 440} H(80) 2406111183 Hx4d1)
95(19) < HEBOA) 14&93512449 1286 0301) H(31A)12ﬁ§9% 1362%2%1)
1261 137(16H( 31B) -4824@106 14523087 H(31@y66(118 13575 (1)
1066 137(12D H( 32A)3582(15 10144149@131) 201 ) -10903641)
11326 99E8201 H(3763(2962 1089330 g % (1)
6 ((2R‘é 3-(4-( opheny*% zoI g ? (2 4 (1)

di f uorgg%nyl) 13&9 A-tr 6%99 1-yl ) 43(1)

ﬁ”' - 51{1)
yl ox_y) &QQﬁn p 0S Q§)nnno hyssn@ salt 49(1)
n- pr opyt¢ (2ah cohol sebyehie -729(4) 2209(1) 56(1)
0 (6) B147(3) 5104 (3) 230(1) 46(1)
o(7) 8741 (3) 11066(2) 42(1) 50 (1)
N(6) 10896(3) B158(2) 159(1) - 32(1)
N{7) 15977 (3) " 11804(3) -178(1) 50({1)
c(24) 9035 (3) 9923(3) 114 (1) 23(1)
c(25) 10645 (3) 9514 (3) 54(1) 29({1)
C(26) 11055 (4) 9707 (3) ~-326(1) 36(1)
c{27) 12704 (4) 9646(3) -403(1) - 35(1)
c{28) 13546 (4) 10785 (3) -260(1) 38 (1)
c(29) 15176 {4) 10662 (3) ~317(1) 40(1)
0(8) 1348 (4) 11714 (3) 751 (1) 81 (1)
c(30) B8 (7) 11246(6) 952 (2) 30 (2)
C(31) =80 (8) - 11882(8) 1265(2) 105(2)
C(32) -1357(11) 11214 (9) 1478 (2) 144 (4)
H(30) 6537 9874 388 120(30)
H(1A) 7301 8299 869 49
H(2A) 11516 6570 1113 66
H(3R) 6765 8400 1507 43
H(3B) 7682 7679 1791 43
H{7R) 1681 5580 2014 60
H{9R) 4338 7796 2590 67
H{10A) 6075 7762 2151 53
H{11A} 4040 7610 1274 40
H({11B) 3942 6888 518 40
H{12A) 7849 5167 1427 41
H(133) B219 4206 1967 75
H{13B) 6964 5064 2124 75
H(13cC} 8419 5705 1989 75
H({152a) 4573 . 1543 1080 59
H{18A) 2941 2829 2110 : 49
H(19A) 1136 1599 2366 56
H{213) 2061 -1335 1727 61
H{223) 3866 -112 1466 59
H({6NA) 10650 8060 380 20(7)
H{6NB) 11844 7963 131 58 (13)
H{6NC) 10348 7637 29 41{10)
H{7NA) 15617 12000 32 61
H(7NB) 15847 12478 -321 61
H({7HC) 16945 11626 -160 61
H(25A) 11282 10068 194 .35
H(26A) 10561 9052 ~-462 43
H(26B) 10685 10538 -401 43
H(27A) 13104 BB59 -305 42
H(27B) 12846 9612 -651 42
H(28A) 13196 11568 -369 45
H{28B) 13354 10855 ~34 45
H{29A) 15533 9888 -205 48
H(29B) 15371 10583 ~562 48

H(BO) - 2096 11228 727 140 (30}
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30 Steps A, B and C of Exanple 1 were repeated, except
the filtrate in. Step C was concentrated and m xed
with n-propyl alcohol (100 nL) and heated to 65C to
crystallize the solvate of the nono-lysine salt. The
sol vate was collected on a Buchner funnel and dried
under vacuumto obtain the 35 title solvate.conpound
as a crystalline solid. The PXRD data (see Figure 12),
X-ray crystallographic datagfromsingle crystal

( Tabl es .93 was collected, 31'1@59 DSC (Figyre 13) ang
TGA cur 3 igure 14); were obfgasped for bBxg@nple 6. 140
Tabl e 5y stal dagsm and strizgteire refi nersnt for 127
Exanpl e g)enperat 3£ 293(2)114%avel engt k396, 54178 A27

50 Cryst(ata)isyst emii%pace gr Gathorhon‘bﬁ? P2121
Unit celd{38®nensi oA89%n - 9. 0?% %6

YA a - o0d23 -

10. 3764E1FACA - go22 = 38, 73’91(??%)A y = 90°*% vol umé™®
3647.06(7) A3 Z, Calculated density 4, 1.373 Kg/ nB
Absorption coefficient 1.798 nm1 Crystal size 0.25 x
0.15 x 0.10 nm O rGOEEAmIthL%cll on 2 28 to

%Fi(-@l()z -4—%1%4:@::0@@1%%%5—1;)2 415&%9:5— Y42-
correction X, and m n.
Roxylbutane

 tdimydrades) phaaRRORX YIS

The above obtained product of formula V from Example 1,
after Steps A and B, was dissolved in methancl (75 mL). To
this, L-lysine (1.8 g) was added, the pH maintained at 7.0
to 9.0, and the ndxfure heated at 60°C for 4.5 h. The hot
reaction mixture was filtered through a bed of Celite. The
filtrate was concentrated to about 5 mL, mixed with ethanol
(100 mL) and heated to 65°C to crystallize the bis lysine
salt. The salt was collected on a Buchner funnel and dried
under vacuum to afford 3.71 g of the title compound as an

off white crystalline solid.

COMPARATIVE EXAMPLE 2
Di-tris salt of (2R,3R)-3—[44(4~cyanophenyl)thiazol—2—yl]—2—
(2,4-difluorophenyl)-1-(1HL1,2,4—triazol—1-yl)—2—

[ (dihydrogen phosphonoxy)methoxy]butane

Comparative Exzample 1 (10 g, 11.3 mmol) was dissolved
in water. 22.6 mL 1N HCl is added to pH 2.65, and 70 mbh of
ethyl acetate for extraction. The mixture was washed with
70 mL. water. The free-acid in the EtOAc layer was separated,
wherein the aqueous layer was extracted with EtOAc (30 mL X
2), the EtOAc layer was concentrated'in vacuo to afford 380
mg of glassy solid. 2.596 g of tris amine salt in 3.6 mL
water (70-80°C) was added. A milky suspension was obtained.
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Refinement nmethod Full-matrix | east-squares on F2
Data / restraints / paraneters 6047 / 0 / 465
Goodness-of -fit on E 2 1.050 Final R indices [1>2a(l)]
Rl = 0.0526, wR2 - 0.1449 20 Rindices (all data) Rl
- 0.0539, wR2 = 0.1462 Absolute structure paraneter
0.04(2) Largest diff. peak and hole 0.910 and -0.312
e. A73 25 Table 6: Atom c coordinates ( x 10) and

equi val ent isotropic displaggnent paraneters (A X

Sk B A s ) S oo gl

r60addl )stiTdédl ¥or09H b W)th EtOAc

18435nb” 538k 9 %%g%?%g %ﬁg’gé%e%%% (?} %Ogggxz%% Runmel

2206 (i ol (uhdedd ¥{curd 260 ( 3F£88407 3927620 #B{ Igompound as
0( 5) 4181 3) 8185(2; 320(1). 40(1) N(1) 9928(3)

a%ssf@srhs z(Tfyaﬁia ing891%dg4(3) 6867(4) 1416(1)

56(1) N(3) 8526(3) 7473(3) 1314(1) 35(1) 40 N(4)

5304(3) 3359(3) 1727(1) 35 %%% N( 5 775(5) -1299( 4)
2310(1) 82(1) 1(1)CoM 2(1) 60(1)

é&é)_?k%gg(@ 675@{% 2594(% 1¢ 81(1) fc(l) Séiiéiq -3-[4-(4-

123
SEnbpheGiyd) th28202Y2781D3Y (a@mlwophermw\-l (&f}-

1,§4§L$&12%%ii§lyi?4§i}}dfﬁ&&}og&K5) 4990(3) 6613(3)

LTOT0OT L)

phosphonoxy)methoxy}butane

A solution of product IV of Example 1, after Steps A
and B, was dissolved in 50 mL of ethyl acetate and to this
was added t-butyl amine (5.3 mL) wunder nitrogen. The
reaction mixture was stirred at 40°C for about 1 hour to
crystallize the product. The bis t-butyl amine salt was
collectéd on a Buchner funnel and dried under vacuum to

afford 2.21 g of the compound as an off white crystalline

sclid.

COMPARATIVE EXAMPLE 4
{2R, 3R} -3-[4- (4-cyanophenyl) thiazol-2-y1]-2- (2, 4~
difluorophenyl)-l~(1HL1,2,4—triazol—1fyl)—2—[(dihydrogen

phosphonoxy)methoxy]butane, sodium salt
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C(6) 3635(4) 6002(3) 1790(1) 37(1) 50 C(7) 2571(4)
6012(4) 2042(1) 50(1) C(8) 2883(4) 6693(5) 2339(1)
54(1) ©(9) 4161(5) 7343(5) 2388(1) 56(1) C(10)
5201(4) 7306(4) 2123(1) 44(1) C(11) 4612(4) 7294(3)
1080(1) 33(1) 55 C(12) 7030(3) 5164(3) 1592(1) 34(1)
C(13) 7723(5) 5021(4) 1952(1) 50(1) 51 C(14) 6101(4)
4001(3) 1506(1) 33(1) C(15) 4935(5) 2194(4) 1222(1)
49(1) C(16) 4622(4) 2330(3)51566(1) 35(1) C(17)
3582(4) 1499(3) 1759(1) 36(1)]°5 C(18) 2760(4) 1997(3)
2031(1) 41(1) ©(19) 1681(4) 1265(4) 2184(1) 47(1)
S€6R0L 1400(4) 8(3) 2064(1) 43(1) C(21) 2230(5)
-496(4) 1802(1) 51(1) C(22) 3313(5) 234(3) 1646(1)
49(1) 10 G(23) 203(5) - ) 2209(1) 56(1) 0(6)
8147(3) 9104(3) 230(1) 46(1) 0(7) 8741(3) 11066(

42(1) 450( 1%, N(6) 10896(3) .82 159(1) 32
15077(3)_15804( 3 -17%@5’3(%&% 2% ooasiy hLdl

992%%3) 113 13 1 25)a 10645(3) B54( 3¢ ba( 1 \T<:
20(1) xY2&) 18045(4) 9707(3) - 326( 1938 D)%
0

12704( 4) b(3) M03(1) 35(1) C(28) 13546( (3)
-260(1) 38¢F 2 9) 15176(4) 10662(3) > 1) A0(1)
Q(B) 1348(4) 11734LZ) 751(1) 81(1)

2 cH
4 cn

To a solution of (2R,3R)—3—[4-(4—cyanophenyl)thiazol—z—
yl]-z—(2,4*difluorophenyl)—1—(1H—1,2,4—triazol—1—yl)butan—2-
ol, 2, (8.74 g, 20 mmol) in THF (40 mlL) under a nitrogen
atmosphere was added sodium hydride {(0.80 g, 60% in oil, 20
mmel) at rt. The resulting mixture was stirred at rt for
0.25 h and then di-tert-butyl chloromethyl phosphate, 3
(10.3 g, 40 mmol) is added. The reaction mixture was heated
at 50°C for 16 h. The reaction mixture was then allowed to
cool to rt and was concentrated under reduced pressure. The
residue was dissolved in Et20 and is washed with H20 and
brine. The organic layer was dried over MgS04 and is
concentrated under reduced pressure to obtain 17.0 g of
crude compound, 4, as a gum. A small portion of this crude
compound was purified by reverse phase chromatography on C-
18. The column was eluted with 30% CH3CN/H20, 38% CH3CN/H20,
45% CH3CN/H20 and then 50% CH3CN/H20. The product
containing fractions are concentrated under reduced pressure
in order to remove CH3CN. The resulting agqueous .layer was
then extracted with Et20. The Et20 layers are washed with
brine, dried and concentrated under reduced pressure to
afford purified compound, 4, as a white solid. The spectra
data is as follows: 1H NMR (300 MHz, CDC13): & 8.35 (s, 1H),
7.98 {(d, 2H, J=9), 7.76 (s, 1H), 7.71 {(d, 2H, J=2), 7.63 (s,
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C(30) 98(7) 11246(6) 952(2) 90(2) C(31) -80(8)
11882(6) 1265(2) 105(2) C(32) -1357(11) 11214(9)
1478(2) 144(4) 25 H(30) 6537 9874 388 120(30) 1l (1A)
7901 8299 B69 49 H(2A) 11516 6570 1113 66 H(3A) 6765
8400 1507 43 H(3B) 7682 7679 1791 43 30 11(7A) 1681
5580 2014 60 H(9A) 4338 7796 2590 67 H(10A) 6075
7762 2151 53 H(11A) 4040 7610 1274 40 H(1l1B) 3942
6888 918 40 35 H(12A) 7249 5g§7 1427 41 H(13A) B219
06 7 3B) 13964 2024 (45 113 41944, 1H,
1@%05 713’2";7 ! X%SA)”QS?B 1543 1080 ’éé fgﬁ H( %Ag 2341'
J228962116.53 (dcr9AM,116%,6399 52346 B 12191 Poe615-03 (d,

Too0 350 o 5" 48811 (e} Thsad oo 131 B 13y *5 0 S

1HGENGY, 1884 8J#637 29Mg1( 1D3I+ HMANE)+ 115607 21 26060 32 61
H(7NB) 15847 12478 -321 61 H(7NC) 16945 11626 -160 61

- 50 H(25A) 11282 10068 194 35 H(26A) 10561 9052 -462

st3p B

CN

The crude (2R,3R)-3-[4-(4-cyanophenyl)thiazol-2-yl]-2-
(2,4-difluorophenyl)-1-(1H-1,2,4~triazol-1-yl)-2~[ (di-tert-
butyl phosphonoxy)methoxy)jbutane, 4, (17 g) was dissolved in
CH2C12 (100 mL). To this solution was added TFA (50 mL) and

_ the reaction mixture was stirred at rt for 0.25 h. The

reaction mixture was then concentrated wunder reduced
pressure. To the residue was added H20 (200 mL), Bt20 (100
nL) and EtOAc (100 mL). The pH of the aqueous layer was
adjusted to 7.6 by addition of solid Na2C03 and then the
organic and agqueous layers are separated. The aqueous layer
was then subjected to reverse phase chromatography on 400 g
of C-18 eluted with H20 teo 5% CH3CN/H20. The product
containing fractions are concentrated under reduced pressure,
frozen and llyophilized to afford 1.5 g of the compound, 1,
as a white solid. (1.5 g, 12% over two steps). The spectra
data is as follows: 1H NMR (500 MHz, D20) & 8.91 (s, 1H),
7.92 (s, 1H), 7.81 {(d, 2H, J=8), 7.80 (s, 1H), 7.77 (d, 2H,
J=8), 7.21 (dd, 1H, J=15,9), 6.99 (ddd, 1H, J=9,9,2), 6.91
{ddd, 1H, J=9,9,2), 5.35 {dd, 1H, J=6,6), 5.29 (d, 1H, J=15),
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H(26B) 10685 10538 -401 43 H(27A) 13104 8859 - 30
H(27B) 12846 9612 -651 42 55 (H(28)A) 13196 11568 -2632
45 H(28B) 13354 10855 -14 45 H(29A) 15533 9888 - 205
48 H(29B) 15371 10583 -562 48 H(80) 2096 11228 727
140(30) 52 H(30A) -804 11354 817 108 H(30B) 213
10332 996 10B H(31A) -322 12780 1225 127 H(31B) 834
11846 1395 127 5 H(32A) -1497 11663 1692 216 H(32B)
-1095 10334 1524 216 H(32c;§ 2253 11238 1346 216 10

COVPARATI VE EXA
2 s (oS inognady e nideopystr 3-96 (@, 1, 3N,
a)ﬂd 123(52 ¢, digd U%anenws) mﬂst WMRFA~t Bid&z3N 3| Aya)l-2Caled

dr’ h
f@mamé&}iaﬁgﬁéeﬁ oPIReR s B A 80520 §20es: w,
I}{ﬁf %&&PS?%@nd E’sod&ﬁﬁ Okt,ssqizvsd i |, mamom( 7%50.60: Na,
To this, L-lysine (1.8 g) was added the pH

1§ﬁ?¢alnid at 7. g to 9.0, and the m xture heated at
I w2 _Q. n t |
t hr od%he adg'eﬁl{eg Eg???.e tEl?JatgférﬁE‘tﬂ'QJZ( prRsphathl | t 8f ednay be

. The filtrate was
1600 G raiye o clebdol 1owing mexbad@ik-t h et hanol 20 (100

m.) and heated to 65C to crystallize the bis |ysine

sa!t. The salt was collected on a Buchner funnel and
détesa under vacuumto afford 3.71 g of the title

Corrpog]rj:(ljvéa]? g.‘;{]—t—(g twlphogﬂﬁ/asgeal Jé%‘etl Sgo,' iﬂ) mmol), Wwhich is
prepared by mixing di-t-butyl phosphate (obtained from di-t-
butyl phosphite by the method of Zwierzak and Kluba,
Tetrahedron, Vol. 27, 3163 (1971)) with one equivalent of

silver «carbonate in 50% aqueous acetonitrile and by
lyophilizing to dryness, is placed together with
chloroiocdomethane (35 g, 200 mmol) in benzene and stirred at
room temperature for 18 hrs. The reaction mixture is

filterad and the £iltrate concentrated under reduced

‘pressure. The residue is chromatographed on silica and

eluted with 2:1 hexanes—ethyl acetate. Appropriate
fractions are concentrated to dryness to obtain the
subtitled compound 3 (3.7 g, 71% yield): 1H NMR (CDC13) &
5.63 (d, 2H, J=17), 1.51 (s, 18H); MS (MH+ = 2539).

Method 2

Tetrabutylammonium di-t-butyl phosphate is prepared by
dissolving di-t-butyl phosphate [20g", 94 mmol (obtained from
di-t-butyl phosphite by the method of Zwilerzak apnd Kluba,
Tetrahedron, Vol. = 21, 3163 (1971)] in methanolic
tetrabutylammonium hydroxide (47 wmL of 1M solution, 47 mmol}.
The reaction mixture has a temperature of 23°C and pH of 4.33.
The pH of the reaction mixture is adjusted to 6.5-7.0 by
addition of methanclic tetrabutylammonium hydroxide (48 mL
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COVPARATI VE EXAMPLE 2 25 Di-tris salt of

(2R, 3R) - 3-[ 4=(4- cyanophenyl ) t hi azol - 2-yl]-2- (2,

4-di fl uorophenyl)-1-(iH1,2,4-triazol-1-yl)-2-

[ (di hydr ogen phosphonoxy) et hoxy] but ane Conparati ve
Exanple 1 (10 g, 11.3 mmol) was dissolved in water.
22.6 nL 1IN HO is added to pH 2.65, and 70 nL of 30
ethyl acetate for extraction. The m xture was washed
with 70 nL water. The free aﬁd in the EtOAc | ayer was

R Helle oA ) P 2K Y GRS e
i EONGENt Lol eddrn yasuq, t gt af b BGkhtdly obeYt azsy then is

solid. 2.596 g of tris amne salt in 3.6 nL 35 water
coCe8DChteds wditad. redunackyPERSERASI Gt vRs bektaj Hpperature

5 The, reaction m xture s heated t - f ,
belaredSih: | Phgn@rerer FERTTEP 19 HoGTTEs O e times by
alHPAGNg télderdd OAC3xiaU | omeyl. TErel ditliens shet wdxture is

coll ected on a Buchner funnel and dri iﬂ under, vacuu
& 5 an®

cppeapkspged. gRagTofradneeto of FUiR| g sidue is
rvstalili i 4 L t -
tgllﬁ]ylntet@sia l{]:eaé:?ﬁ( 21%} 3@'/%1%@ FyPLESS 1eh 2 When the
soy.iﬂopiisnﬁc)]ﬂre:ca:lad l—ByylijJ'.-Jz;I(aQ:,imIUi f washegheriih - 2. (mipimum
- 1,2,4-tria =l - - 2- [ gen . :
aﬁ'ﬂb@%ho‘ﬁ{)xﬁ?i@t I]i’&%‘]'%ﬁt éa[r?(é{j Ag%%‘lg%t i%c%n %‘fqrepr%dﬁéf Sy P °f
texaaphe ylamabhe omStdpe Adutald. pBosphstei ssol ¥edhiifes0sollid.
nL of ethyl acetate and,to thi was_added t - but

#4-Re 9'5. 3 ARF BREEFTNI é‘n.issl'h‘é‘m?%%%ﬁ it ﬂ§¥%$ greduced

RS sl 8 athef0Crfiehrabeyt i BONH hexihesrys0anh) zéor 1h.
t he product. The bi.s t-but%/j am ne salt was, collecte

The sBdchns eohhertehPXr FBHEIAHE v ERERET owlﬁ?fﬁrﬁ’d'nimum
acuhtd Of LBEGCATRAHAd a%idaofda Webt gicey st adddifl crop of

tetrabutylammonium di-t-butyl phosphate as a white solid.
[(8.5qg), 3z2.5 g total (77%)] . A solution of
tetrabutylammonium di-t-butyl phosphate {218 g, 480 mmol) in
benzene (200 mlL) is added dropwise to stirred
chloroiodomethane (800 g, 4535 mmol)} over 1.5 h at rt. The
reaction mixture is stirred an additional 1.5 h at rt and
then 1is concentrated under reduced pressure. The oily
residue is dissolved in Et20 and filtered to remove white
soiids that precipitates. The organic layer is washed with
saturated NaHCO3 and H20/brine (1/1). The organirc layer is
then dried over magnesium sulfate, filtered and conéentrated
under reduced pressure to yield a red brown oil (320 g).
The red brown oil is subjected to chromatography on silica
gel (800 g} eluted with 20% EtOAc/Hexanes, 25% EtOAc/Hexanes
then 30% EtOAc/Hexanes. The product containing fractions
are concentrated under reduced pressure to yield a golden
oil. The oil is diluted with CH2Cl2 (30 mL), concentrated

under reduced pressure and then dried under vacuum to yield
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solid. 20" COVPARATI VE EXAMPLE 4

(2R, 3R) - 3-[ 4- (4- cyanophenvl ) t hi azol -2-yl]-2-(2, 4-
di fl uorophenyl)-1-- (1H1 2

4-triazol -1-yl)-2-[(di hydrogen

phosphonoxy) net hoxy] but ane, sodium salt oss Lk- Ona
o,Z2t/Ixs a~x) CH54 Step A03 to ff/ CL pk ~O N
3IN$ 2caH4CS To a solution of

(2R 3R)-3-[4-(4- cyanophenyl)gil azol - 2-

]1-2-(2,4-difl h 1 2,4-
tgﬁn cz)mpaundzl uorOpgern‘\éﬁgM il THé‘Er é%ﬂ%ﬁé\z eigi6) B
sngbrggﬁn a, qgnp§p’hei ezgva(slgq.fjde_g sodi um hydri de (0.80

%inoil, mmol ) at rt. The resulting nixture

was stlrred at rt for 0.25 h and then di-tert-butyl
M%E thyI phosphate, 3 (10.3 g, 40 mmpl) is added.
e reactlon m xture was heated at 50C for 16 h. The

r eactb@BcHL¥: hetM@se t onsalyl, owed na.,10.G®0Imé)) ratapdec is
was concentrated under. reduced press The

d
txgatafs ¥dthe d gt auty Lamenand uis Hed 5&1&%%% “f250 g,
olsisAe. e, or ok C JrRhates fii edidever pdbtfdndise | dver 10

minutes. The heterogeneous mixture becomes a clear pink

.solution after approximately 15 minutes. The mixture is

stirred for three hours, and the ilodochloromethane is then
removed by rotary evaporation with a bath temperature of
<30°C.- The residue is taken up in 1 I t-butyl methyl ether
and stirred for.15 minutes to precipitate tetrabutylammonium
iodide by-product. Tetrabutylammonium iodide is removed by
vacuum filtration through a sintered glass funnel. The
filtrate is concentrated by rotary evaporation to an oil

which contains a 5:1 mixture of 37 and undesired dimer

Yooy
9—0-!'7-0\/0\;‘
° o<

3“

impurity:

The mixture can be purified by a silica gel

chromatography to obtain 3 as pure compound in ~60% yield as
an oil.

Crystalline Data and Physical-Chemical Properties

Single-crystals of solvate forms for the mono-lysine
galts are analyzed by crystallography, and the ethanol
solvate and n-propyl alcohol solvate are found to be

isomorphous with the isopropyl alcohol solvate (Table 7).
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concentrated under reduced pressure to obtain 17.0 g
of crude conpound, 4, as a gum A snmall portion of
this crude 15 compound was purified by reverse phase
chromat ography on C- 18. The colum was eluted with
30% CH3CN H20, 38% CH3CN H20, 45% CH3CN H20 and t hen
50% CH3CN/ H20. The product containing fractions are
concentrat ed under reduced pressure in order to
renove CH3CN. The resulting ggueous |ayer was 20 then

extracted with EtgQ,yhe E-‘t%%ﬂaqxghg aeezwashed with
brine drled and educed pressure

t SPUTdd on 1o ; TLE d ~
srec i%f %5 iﬁgigé ofJ s fﬂ NER :@gézgﬁL?Q > §bﬁ%
8 R H),f.,sge%%ff\]:)7 s| 9 [Tl
(c, "2H, J=9), | 788 %s, H, 17.36t7.27 (n 1H),

86-6-78—(m2H) 5 5B Ldd 1H, 1=pg e\ __ & co I,Aml)
1+P‘°§°9136§1n% 175 1 53215) 4 S| Fandi2afiL - 3114)>200
4. 1H, J=7), 1.4F (s, 9H),| 1.4p (s, 9H), 1]37
(c(ehhﬁnqlbxf MG [ ESL 4+ (Meb) 4l ﬁﬁng obs Ste
O [Monerhysime ) 03FA 0 075 N 4 | 498 \P21?@2@|eBr8 Bitfo
nisalfvN' S N F N 10 F NF gN ¥ CN The cride
(qRisRprapyy- (j4- cyanophenyl ) thi azol - -yl ] - 2-

alcohol) :

Mono~lysine nPA 7.5 4 1911 |P292:21]2.373 -

salt (n-

propyl

alcohol)

The obtained ' solvate of the mono-lysine salt of
( (2R, 3R) -3~ (4- (4-cyanophenyl) thiazol-2-yl) -2~ (2, 4=
difluorophenyl)-1-(1H-1,2,4~triazol-1-yl)butan-2-
yloxy)methyl dihydrogen phosphate is scaled up and fully
characterized. Physical-chemical properties including
solubility, stability, moisture uptake, compaction, etc.,
are evaluated and compared to the bis-lysine salt of
Comparative Example 1.

The mono-lysine salt or sclvate thereof demonstrates
greatly improved hygroscopicity (Figures 1, 2), especially
at higher RH values (50% uptake relative to the bis-lysine
salt of Comparative Example 1 at 90% RH). For instance,
Comparative Example 1 has about 10% change in weight at 60%
RH (Fig. 1), whereas Examplé 1 has about 2-2.5% change in
weight at the same humidity level (Fig. 2). On average, the
mono-lysine salt or solvate thereof has better .stability
over the bis-lysine form (Fig. 4).

Moisture-uptake data for with the i1sopropyl alcohol
solvate shows ¢greater improvement (Figure 3). For instahce,

there is less than 1% change in weight at 60% RH (Fig. 3).
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(2,4-difluorophenyl)-1-(1H1,2,4-triazol-1-yl)-2-[(di-
tert- butyl phosphonoxy) nethoxy] butane, 4, (17 g)

was di ssolved in CH2C12 (100 nL). To this solution

was added TFA (50 nL) and 10 the reaction m xture was
stirred at rt for 0.25 h. The reaction m xture was

then concentrated under reduced pressure. To the

resi due was added H20 (200 ni), Et20 (100 nlL) and

Et CAc (100 nL). The pH of thg aqueous | ayer was

adju yqa

égsofggﬁ%mgagdlaggg%%gglgyergh gﬁ%é%%?g?ggbiffﬁy (>200

mgqmﬁmuslhayar twathaheofshhpebtsdlyalnevaaie pha€emparative
chronaiggraphy on 400 g of C 18 eluted with H2O to 5%
EZaBPAPH20. The product containing fractions are
ConCQE?EQEQQ UsEle monedugetingr essll eor f ﬁﬁlﬁﬂtan thereof are

| yophilized to afford 1.5 of the conpoun 20 a
gxowRi t wikh j eRet 1.2 ?%gaifrer 2t PR e,&ﬁe) rf#é morpRology.

Fﬁ@%gbbéheQﬁbﬁl'Ssﬁﬁdi@é'Qﬂ@luéﬁidﬂ@? (Vg @Bthﬁon and
851 (s, 1H). (s. 1H). 7.81 (d, 2H,

physicH], atabzd(i&y mméaﬁsag Wz&leuaysw aa% ‘9), Based on

= 2k0 9,
2614%%](( g%gbllﬂtﬁ 8a19a )5: %@egﬁedgglﬁ@\i]} %{%te]rg:%l Sgﬁaired under

s(thstH, SthB)itE. p@n@dthms,mrw)sta@laoe( gthapol solvate

ke oS q beRRi T e A PR S, Bty o e maan

t%&ﬁékaﬂdrékiﬁiaﬂle d)0. #Dth Nainim8B. deguadatpn4at320°C/75%

7.04. The.di-t but y!
RcHnI oPBﬁ’ét fﬁﬂdlpﬁggﬁﬁ'a\?e Nonﬂ?gﬁgde}ﬁla’e g;é an;l%%lf ger any
StldrowitRa-agd hedmithehlsod 1 Silver di-t-butyl

phosphate (6.34 g, 20 mmol o mhlch i S Rrep ared b
mi xi Tgedi 1% DY ORI Sﬁn%m il §P turn

PRI tenPyi dd1e geaborhaf gﬂﬂeﬁéﬂgrﬂﬂﬂ ﬁhhaalng that makes

the mono-lysine 'salts of formula I and solvates thereof

suitable as oral solids as well as an intravenous dosage
forms (Table 8). Another major advantage of the mono-lysine
salt or =solvate, in addition to its enhanced physical

stability, is the reduced drug loading and consequentially
better processability.

Table 8: Physical stability of Solvate of Example 1

Storage conditions [Initial |5 Days [1 Week 2 Weeks
Area Percent (AP as phosphonoxoxymethyl
ether derivative of ravuconazole)
99.56 ' '

5° C 99.59 98.47 99.60

25° C/60% RH (Open) 99,61 99.65 99.42

25° ¢/60% RH (Closed 99,59 89.66 99,21

40° C/75% RH (Open) 98.97 98.76 96.90

40° C/75% RH (Closed 99.20 99.05 97.90

60° C 98.70 99.70 99,73

HIL/UV (Controlled) 99.60 99,64 99.68

HIL/UV (Exposed) 99.61 98. 68 99.68



10

15

20.

25

30

Tetrahedron, Vol. 27, 3163 (1971)) with one equival ent
of silver carbonate in 50% aqueous acetonitrile and
by Iyophilizing to dryness, is placed together with
15 chl or oi odonet hane (35 g, 200 mmol) in benzene and
stirred at roomtenperature for 18 hrs. The reaction
m xture is filtered and the filtrate concentrated
under reduced pressure. The residue is
chromat ogr aphed on silica angy eluted with 2:1
hexanes-et hyl acetate. g 20 fractions are
concentrated to drynesgﬁ%ﬂéﬁﬁeur1t subtitled
compound 3 (3.7 g, 71%vyield): 1H NNR (CDC13) S 5.63
(d, Etdmphds’), 1EH1 @xe 18HppdVS tdH makRke9) phvixmwseutical

Tetraput yl a ni um di-t- but hosphate is prepared by
C‘Q‘EP%?@EJ&?/‘W apeles, fA aﬁh??&ﬁ&?’é *[20g, 94 ol

(obtained from di-t-butyl phosphite by the nethod of

ZwW erzak and Kl uba, Tetrahedron, Vol. ' 27, 3163

(1971)] in nethanolic t@?ﬁgﬁéﬁypannnniun1hydroxide

(47 ﬁ”s"&n Mygolgitd OBompbuhBNDds - ExhR@1eeart ij@N mixed with

m xture s a tenperature of 23C and pH of 4.33. 30
StrhieclpH ghannigoleadui erparvatald ing a@?ﬁ%‘#%ﬁ% oapds magnesium

rg‘gg' t M?\%g%& ne%ﬁ}?&ﬁ#ié: h}ﬁg?@@f&ﬂ*@”@ﬁﬁ' Whounts can be

ar oxT e ut1on [) over

‘-detérmlné"dhebweau‘te oquommryl sskitlkrad ftdve 0asth and then

en is concentrated under

C?@ﬁ €%88$%sgd%gq%t %? 'h tenperature bel ow 40C. The

crude reS|due IS azeotroped three tines by 5 adding

tol uene (3x100 ni) and t2§a$ﬁ£§§ i Xxture is

concentrat ed under. reduc re. The crude residue

is  phenmgr 'dﬂrﬂ{@dcbﬂ‘]oé‘&hdi bexaranplOCP fier dordverrtted into
then the solid is col

ected by filtration, maShe%g 1 1
Lypphidinedi famm anBlied oMits) SHdhfesWahat or ive@etable ol
adkV S et 1édePPg®icol, wherein suitable ingredients and
amounts can be determined by one of ordinary skill in the

art, to produce a pharmaceutical solution.

EXAMPLE 9
2.5 mg of the compound of Example 3 is mixed with
mineral  oil, propylene glycol, liquid petrolatum,
emulsifying wax and water (active ingredient is about 0.01%
w/w of 1% by weight of the formuwlation), wherein suitable
ingredients and amounts can be determined by one of ordinary

skill in the art, to produce a waxy ointment.

EXAMPLES 10-12

Examples 7-9 are administered to a subject as follows.

EXAMPLE 10
Example 7 is orally administered twice a day.-to a first

set of mice that are systemically infected with Candida
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10 tetrabutyl amoni um di -t-butyl phosphate as a white

solid. (24.0 g). The nother |iquor is concentrated

under reduced pressure and then triturated in cold

hexanes (20 mL) for Ih. The solid is collected by

filtration, washed with a m nimum anount of cold

hexanes and dried to give a second crop of 15

t et rabutyl ammoni um di -t -butyl phosphate as a white

solid. [(8.59), 32.5 g total, (77%9]. A solution of

tetrabutyl a ni um di,-t-buty at e 0 ice
2 IRéFang °%T€ﬂ%erﬁ’ﬁn(a%dﬁnl\/ﬁ¥ itswogg%e droﬁﬁw%izz‘etg:’oﬁ% of mi
aBtdd I 8¢ e {21 D) Ofioretted ewl 8RO Cgndd885aiimpngvds Frpated

h at Tt. The 20 reaction m'xtﬁre S s%irred ervation of
buttldi f9whaltiMes haat 92y af8* t FER | ¥%%ficent rated under

. SSHE edl MRIOIdakh RS due Tsadyssbbyeeach group.
lﬁ%‘#ﬁ%&l%l&l ter e(fto renove v%%i%lte solids that
preci pitates. The organic layer is washed with

saturated NaHCO8 and H204tbinpgr (41 1) . The organic
layer is 25 then dried over magnesium sul fate

filt Exagphadscdscéntravedougddendndaissarpretvire @ day to

ield a,red brown .oil 0.8) ML B Folnta f
mgﬁﬁj é@?&&“‘?&aéﬁyo&&f ggcﬁ:%éh;& o s?%}?%:%%gég (800 %(3 _ns c,)r
+BbUt @64t 1 bn 2@ EbRAC/wisslanes, ObSerrrchen HOfandgTechdpn 18

30%, Et OAc/ Hexanes. The product_containing fractions 30
car&iesgneuht PAF dgﬁﬁdg?rr%gu%%%s'pr essure to yield a
golden oil. The oil is diluted with CH2C12 (30 niL),

concentrated under reduc ssyre and then dried
under vacuumto yield 58E§%H@5‘goirgound 3 (61.3g, 49%

yiel @k}. 1L DR b%enm@gﬁ@) 98 16. 2opi2kllg, akmB)istered to
1.22 f8H, s). Method 3 |odochl oronet hane (974 gﬂa40§'Dr one
milce S.rEeaiEd witlp5trichophy o WMPGHTH twice a day

t et.rabut,yl 1 i -1 osphad frigd®logt eflch5day for
HESH" T‘g%s%rﬁqogs%h%[ne& si%%)%%ﬂdi%grti onwi se over 10

7 days.

The salts and solvates thereof of the invention exhibit
excellent antifungal activity whether administered orally,

parenterally or topically.

Industrial Applicability
According to the present invention, there is provided
mono-lysine salts of azole compounds, O pharmaceutically
acceptable solvates thereof, of the formula I:
NH; R R

0
1 X

OH

I

wherein each of R and Rl is a hydrogen atom or a (Cl-

C6)alkyl group, and A represenfs the non-hydroxy portion of



m nutes. The het erogeneous m xture becones a cl ear

pink .solution after approximtely 15 m nutes. The

mxture is stirred for three hours, and the

i odochl oronet hane is then 10 renoved by rotary

evaporation with a bath tenperature of <30C. The

residue is taken up in 1 L t-butyl nethyl ether and

stirred for-15 mnutes to precipitate
" tetrabutyl anmoni um i odi de Bg- product.

Tetrabut yl anmoni um i odide is renoved by vacuum

fil.tratio I, a S at ssrf ypRekypdheotrbaining a
afﬁﬁﬁﬁ%ﬁ%& %§&g§%%%%%r§?%§ %&ﬁggﬁgéy§evapora??on to an ,
sedidndalyi cbrcovertimry Sytnexyilur gTeRP3" afhaAfieRPPEglysie

dimer inpurity: Op. n 1 y 1 Xt £a&s be reof
saifrs i @F b?ﬁ’é%‘}aﬁﬁe&%l&&l?éfhr oa%acteg-g{:%%&lrwgy (2oL tes Do the |
aéggfﬂgﬁ@gp@ﬁndthgl-gﬁ%ﬁ;be:diﬁmenﬁibmu1ai§. uaqﬂnkﬂlﬁOFe the

Dat a and Physi cal - Cheni c Properti - Sin ta
trgat@eanfat e°¥or et 3%or i"ﬂggﬁ’a‘ﬁ%ﬂl y?ierlfg'%us?al t%%‘?%yé fangal
iﬁgﬁﬂﬁ@gﬂg_by crystal | ography, and the ethanol 25

sol vate and n-propyl al cohol solvate are found to be

i sonor phous with the isopropyl alcohol solvate (Table

7). 59 Table 7: Crystalline Data Sol vate Sol vent Sol -

Z' Vm Space dc,lc Sol u- Conpound Sites vent % G.oup

g/cc bility for Z2 (ww (ng/ m) Mno-Ilysine EtCH

5.9 4 896 P212121 1.371 >200 -



salt (ethanol) Mono-lysine iPA 7.5 4 908 P212121
1.378 - salt (isopropyl alcohol) Mno-lysine nPA 7.5
4 911 P212121 1.373 - salt (n propyl alcohol) The
obt ai ned 'sol vate of the nono-lysine salt of 5
((2R, 3R) - 3- (4- (4-cyanophenyl )t hi azol - 2-yl)-2-(2, 4-
di fl uorophenyl )-1-(1H 1, 2, 4-triazol - 1-yl) but an- 2-

yl oxy) net hyl di hydrogen phosphate is scal ed up and
fully characterized. Physicak-chenical properties
including solubility, stabili'ty, noisture uptake,
conpaction, etc., 10 are #ggted and conpared to
the bis-lysine salt of Co ive Exanple 1. The
nono- | ysine salt or solvate thereof denonstrates

greatly inproved_hygrosco ICIt ures )
espedi-al | § m&P°ﬁ#§ﬁgPeRﬁa§ ?Eﬁﬁh%ﬁ¥ﬁi efafrpuke Ir ox
a 3oiRatli ghkysbre 15 salt of Cbnparat|ve Exanpl e 1 at

90% RH) . For instance, Conparative Exanplell has
about 10% changeNHz wei ght at 60% é&H (RigR'1),

wher eas Exanple 1 ha ab ut 2-2.5% hang%(Ln wei ght
at the saanBH d Nfib+ O an—QB igey the
nono- | ysi ne"salt or solvate ?hereof|has better

stability 20 over the bis-lysine fOHM (Fig. 4).

Moi st ure-upt ake data for with the isopropyl alcoho
sol vat e shows greater inprovenint (Figure 3). For
instance, there is |less than T% change in wei ght at

60% Rdiidi% eXch of R and R! is a hydrogen or (C;~Ce)alkyl;
5 and |

A is selected from the group consisting of:

F F
N~
¢ Jo
: A AL
O_Q"\_J X
F F
N-n
¢ | o 0
N
O-O-0rth
\_/ \ZNI’i
F F
N
<’

f
@
©
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60 Also, Exanple 1 retains a high aqueous solubility
(>200 ng/ L) simlar to that of the bis-lysine salt of
Conparative Exanple 1. Crystals of nono-Ilysine salt
or solvate thereof are 5 grown with ease and exhi bit
a nore desired norphol ogy. Physicochem cal studies
illustrate superior solution and physical stability
conparing to bis-lysine salt. Based on 2-week
stability data collected w tgg material stored under
stressed stability conditions, crystalline ethanol

sol vate 10 shqws goodestability at low relative

humi dity and at AT tenperatures (Table 8) with

m ni mal e r ada at 40C/ 75% RH (open and cl osed).
No degr 'cs seen under any other sgorage

conditio hygr osco |ty t he]] present
|nvent|on|nturn J_E‘u ) st aty-+t and
mat eri al handling that kes\_t/he Yoo -l'ysine galts of

fornmula | and sol vates thereof suitable as _
solids as well as an intravenous dosage forns (Table
8). Anot her mafqr-agdvhntage of the nono-lysine salt
or solvate, in ai on to its enhanced physical 20
stabilitW~yN S

€ duced drug | oadi ng and

consequent Ljal{y ¥Ybetter processability. T&bl

Physi cal Ns%abpl—rlt-)\of vat g—of S3a00] e or age
conditions Initial & N\ee @‘ Aea~Per cent
(AP as phosphonoxoxynethyl er de |va\t-rNe of® .
ravuconazole) 99.56 5 C 99.59 98.47 99.60 25 C/60%

RH (open) 99.61 99.65 99.42 25 C/60% RH (C osed 99. 59
99. 66 99.21 F . B

<j‘o

OO Ouj\f

and a formula (i):

5
/qin*
NN g @

(A

wherein in formula (i)

R? represents a phenyl group substituted by one or

more halogen atoms;

R* represents a hydrogen or CHj;

R® represents a hydrogen, or taken together with R?

represent =CH,; and

R® represents a thiazolyl, pyrimidinyl or triazolyl

wherein each ring is optionally substituted by one or
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40 C/ 75% RH (Open) 98.97 98.76 96.90 40 C/ 75% RH
(Closed 99.20 99.05 97.90 60 C 99.70 99.70 99.73

H L/UV (Controlled) 99.60 99.64 99.68 H L/ W
(Exposed) 99.61 98.68 99.68 25 61 EXAMPLES 7-9
Exanpl es 1-3 are used to nmake pharnaceutica
conpositions Exanples 4-6 as follows. 5 EXAMPLE 7 2.5
ng of the conpound of Exanple 1 is mxed with starch
mannitol, mcrocrystalline. ﬁ | I ul ose and nmagnesi um
stearate, wherein suitable i gredients and anounts can
be determ ned by one of ordlnar¥P3k|II in the art

and MAER IKPURSHDAELEATED AR atPabI B PGB E S 5of 2

”9 0& ?. ﬁonp%nd fu-oxanelRe, 12-dcH,.convers,ed dmi 0 a  phenyl
i Zed' f orn1 mxed with sterile water

0" Smbsahﬁumﬂyémypéﬁe%y@ere RO SELPERE Prom the
i ngr t apyb t 0 0
¥ ﬁary { S 20 ATUDt 50BN Deastle! BCRLORAHNY, Oner O phenyl

ordi art, to produce a
phar mabetttutds dhwt Pos. EXANPLE WIIIPD. geﬁecBth Hgom the

conpound_of t 1 Wdzolyl.
prop;?lré’H? 5["986?‘3&?%8%&?@% ror rl'él\ftlucllr#d eéﬁfﬁp fyi nzgf vj\!/ax
and water (active |ngred|ent is about 0.01% ww of 1%

Pﬁg?ﬁ%?gaﬁ faﬁgf K HU|atIOQ%% %g?égiga§% %ﬁgkgof Pccordlng

rmne y one

1 dilnamy 1,2%hekelih Anrbpeeashtst ther deltmel= (ibky
ol nt nent . EXANPLES 10-12

/q:’u‘
N—N gs @

4

R® represents a phenyl group substituted by one or more

wherein

halogen atoms;

R? represents a hydrogen or CHs;

R® represents a hydrogen, or taken together with R4
represent =CHz; and

R® represents a thiazolyl, pyrimidinyl or triazolyl
wherein each ring is optionally substituted by one or more
groups selected from the group consisting of a halogen, =0,
CH=CH~ (CgHq) ~OCH,CF;CHF;, and a phenyl substituted by one or
more groups selected from the group consisting of CN and
OCH,CF;CEF2, or a phenyl substituted by one or more groups
selected from the group consisting of a halogen and

methylpyrazolyl.

3. The mono-lysine salt or solvate thereof according
to claim 1 oxr 2, wherein R?® of formula (i) is 2,4-

difluorophenyl.
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Exanples 7-9 are adm nistered to a subject as follows.

30 EXAMPLE 10 Exanple 7 is orally adm nistered tw ce a

day-to a first set of mce that are systemcally

infected with Candida 62 al bicans for the duration of

two weeks. Another set of mce also systemcally

infected with Candi da al bicans is treated but four

times a day for two weeks. Cbservation of infection

is carried out each day for 7.-days for each group. 5

EXAMPLE 11 Exanple B is intravenously adm nistered :

twicegad ' e £al [ d,.wi.th .

Cr ypte4 o'cocgza%isEt g"é% o?’%sﬁ'ﬁ o%gf?héildﬁ ?g?%%% gpﬂe%ﬁgfmggﬁordlng

Wseanyaphnen odf ¢leignt i bntbs 3,10MsareiineRowit efotmaby (i) is
5 E 12 The cream of Exanple 9 is

t%%?’élglaq‘?}dm%fg@?%‘ée% mce infected with

Tri chophyton species twice a day for one 15 week.

Qbser ati%n of infection is_carried out each day_for )

7 dayés/‘. THE S M FVF IS 33LS PhefRi¥abe thereof according

tovaiy i afe fhididinexcald e AdidNE ofClb¥mbYa (1) is 4-

ether adm nistered orally, 20 parenterally or
pr%ananhenyld s&fiagriagpileabi ity According to the

present invention, there is provided nono-Iysine

salts of azol e conpounds, or pharmaceutically 25

acceft-abl &hso|mancesi nsigreofalnf or heolvahel BheredE? aBcRrding

#7 aﬁ%&'\"&eﬁ' Cﬁjl.IJlS Oi(Ot% @wherein each of R and R! of

. formula I is hydrogen.

7. The monco-lysine salt or solvate thereof according

to claim 1 or 2, wherein A is

CcN
F
Qr
N S
<]
N/
F CcN




I wherein each of Rand RL is a hydrogen atomor a
(A - C6)al kyl group, and A represents the non-hydroxy
portion of 63 a triazole antifungal salt conpound of
the type containing a secondary or tertiary hydroxyl
group. These nono-lysie salts or pharnmaceutically
accept abl e sol vates thereof according to the present
invention are useful for the 5 treatnment of, for

I nstance, serious systemc fg@gal i nfections. 64
CLAIM5 1. A nono-lysine salt of a conmpound of formnula

I, op a gplvate thereof: N di
5 1% PRl IR Ry Bdor accoraing

thy dlegen 19r «HIr<3H) at kid ; sebecinet AfTamsthecgedupr consisting
t he group consisting of: FF NN NOOON..~ FF
OfN </ JOOI ON/LNN FF

=
HWN




NNNL </:j NOOO " O~~ No&NAN-~65 F NN </
jj O00 N~ON NNN F/ FNN jOOI N _NO~
~NU~~AN'I." aa0O/ ON x N o/ Lm and a
formula (i): R R4 -NR6 0) Rs 5 wherein in formula
(i) R3 represents a phenyl group substituted by one or
nore hal ogen atons; R4 represents a hydrogen or CH3;
R5 represents a hydrogen, or taken together with R4

69

9. The mono-lysine salt or solvate thereof according
to claim 1, wherein said A is selected from the group

consisting of:



10 represent =CH2; and R6 represents a thiazolyl,
pyrimdinyl or triazolyl wherein each ring is
optionally substituted by one or 66 nore groups
selected fromthe group consisting of a halogen, =0,
CH=CH (C6H4) -OCH2CF2CHF2, and a phenyl substituted
by one or nore groups selected fromthe group
consi sting of CN and OCH2CF2CHF2, or a phenyl 5
substituted by one or nore grgups sel ected fromthe
group consisting of a hal ogen and net hyl pyrazolyl. 2.
The nono-1lysine salt or solvate thereof according to
claim1, wherein A represents the formula (i): R5 R4
[ FO wherein R3 represents a phenyl
one or nDre hal ogen atons; R4

represent B-g Sge
hydrogen( Oakcn t oget her with Ré 15 rapresent

=CH2; andNR thl/ai-qul QYT i diﬂ@
triazolyl vvhereln @-a @ t ut ed
by one or nore groups\'- ecﬁe&/fro he\funu)ww
consi sting of a hal ogen, =0, CH=CH (C6H4) i
- OCH2CF2CHF2, and a phenyl substituted by one or 20
nore groups selected fromthe group consisting of CN
and OCH2CF2CHRg, ag phenyl substituted by one or

nore groups sel " fromthe group consisting of a
hal ogen agd .

¢ a
N




10

15

met hyl pyrazolyl. 3. The nono-lysine salt or solvate
thereof according 25 to claim1 or 2, wherein R3 of
formula (i) is 2,4- difluorophenyl. 67 4. The

nono-| ysine salt or solvate thereof according to any
one of clains 1 to 3, wherein R4 of fornula (i) is
met hyl and R5 is hydrogen. 5. The nono-|ysine salt or
sol vate thereof according 5 to any one of clains 1 to
4, wherein R6 of fornula (i)71s 4-
(4-cyanophenyl)-thiazol-2-yl. 6. The nono-|ysine salt
or solvate thereof according to any one of clains 1
to 5, wherein_each of, Rand RL of fornula |l is

hydr ogen. 10 ¥ no-1ysine salt or solvate

t her eof accaordi to claim1 or 2, wherein Ais N$

\N F I Z7IN r NS / J NF CNG68 8 The
nono- |y ﬁ “or solvate thereof acco to claim
1, whereln Aq | eg frd““xp NUR Ao sting of
N F
and

F. F

I vEetvau sy

10. A solvate of the mono-lysine salt according to any
one of claims 1 to 9, wherein said solvate thereof is an

ethanol solvate.

11. A solvate of the mono-lysine salt according to any
one of claims 1 to 9, wherein said solvate thereoﬁ is an

isopropyl alcochcl solvate.

12. A solﬁate of the mono-lysine salt according to any
one of claims 1 to 9, wherein said solvate thereof is a n-

propyl alcohol sclvate.

13. A pharmaceutical composition comprising:

the mono-lysine salt according to any one of claims 1
to 9, or a pharmaceutically acceptable solvate thereof; and

a pharmaceutically acceptable adjuvant, diluent, or

carxrier.



rNN CNFH ~NNMa- \ UF Nom - NON FrN N-
NN-- NWN FF rNnr - FNN-~N F N pFp69 N C
NFF f3 IJNFpl N~-N1 NN F ~F and

12

14. A method for the treatment of fungal infections,

said method comprising:
administering an effective antifungal amount of the
mono-lysine salt according to any one of claims 1 to 8, or a
5 pharmaceutically acceptable solvate thereof, to a mammallan

host in I_1eed thereof.

15. B process for the preparation of a water-solui:le

mono-lysine salt of the formula I:

NH; | R R!
AAA 1 X
HOOC ™ NH,' “o—g—o O—A
b
I
wherein each of R and R* is a hydrogen or (Ci~
10 Ce)alkyl; and

A is selected from the group consisting- of:

F F
N-
¢ Yo -
: P L
OC
\__/ \—-N i
F F
N.N



OFHrN~-NDFNNFF FF 9. The nono-Ilysine
salt or solvate thereof according to claiml, wherein
said Ais selected fromthe group consisting of: 70
FF,NO o ONNAN FF/ FNN JOO FFNN

<~ JOOONOCNQ2NFF NN~1 </Jo00OCN~N
T7., FFNN (/ J1C NO1\ OHTf--\ NANN,K\,

and F F
73
F F
e"‘"s;@
4L L
N
OO0y
EN' .ngv. i
F F
N-N
¢ J o770 o
N
e OO
/ \=) '
F F
N~
¢ ,N O o)
N 0
e ve i ue
A =N o
F F
<F:? o o
N

and a formula (i):

R5
W@ .
N @)
(S =7

wherein in formula (i)
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15

20

00 < Nr-\ _ 10. A solvate of the nono-lysine salt
according to any one of clains 1 to 9, wherein said
solvate thereof is an ethanol solvate. 5 11. A

sol vate of the nono-lysine salt according to any one
of claims 1 to 9, wherein said solvate thereof is an
i sopropyl al cohol solvate. 10 12. A solvate of the
nono-| ysine salt according to any one of clains 1 to
9, wherein said solvate therqgf is a n- propyl alcoho
solvate. 13. A pharnmaceutical “conposition conpri sing:
15 the nong-lysine salt_according_ to a | @
1 to o B HePREFRRCeLR BAPTY cgrapp apratbEriled BY e ox
t her gpfre 8BdogenPhB@bfBgeutically acceptabl e adj uvant,

diluent, or, carrier. 72 14. A method for the
t r eat ment Rof TEREGEENF A2 AYHRIED &f t hod

conpri si ngs adRRkehes | A0hPir e ctdy etattdn fingather with R
amount of the "nono-lysine salt according to any one
of cleeipmesento=§H2raBd 5 pharmaceutical |y acceptable

solvate 1 @1 £ghyobnds TRIER] L AN y110Syi Thitiof! Af @9fiazoly)
S

15. A proces or the preparation of "a water-sol uble
nono-whesierien sed¢h ofindie iforapiipnal NHsubstiputedody ~one or
K Nl_nl:tgofe _c(g)r!){ﬁ: \s%]f%ctg_d' from the group consisting of a
halogen, =0, CH=CH- (CgHq)-OCH:CF2CHF?, and a phenyl
substituted by one or more groups selected from the
group consisting of CN and OCHCFCHF;, or a phenyl
subst.ituted by one or more groups selected from the
~ group consistir.mg of a halogen and methylpyrazolyl;
said method comprising: -
{a} reacting a compound of formula A-OH wherein A is
as defined above in formula I with a compound of formula

III:

o R R'
PrO
J X
P—0O cl
Pro—
III

wherein R and R' in formula III are each
independently  hydrogen or (C1-Ce¢lalkyl, and Pr
represents a hydroxyl-protecting group; said reaction
is in an inert organic solvent in the presence of base
at a temperature of from about 25°C to 50°C to form a
first intermediate of formula IV:

o R RI
PrO
X
_~p—o07 To-a
PrO
IV



I wherein each of Rand R is a h ]

. _ ydrogen or (C - 10
CG? al kyl; and Ais selected fromthe group cgnsi sting
of: FFNN </ N'j OO N~1ONJ\ /, "NNill

FFNN N~j ' ONVL 773 FFNN <
~ IN <~J 00 ON
NNNANC FFNN < JOOO NFF NNJIOI NO
O~n ON\ W-=N . EFE ’
75

wherein R and R' in formula IV are each
independently hydrogen or (C;-Cg)alkyl, Pr represents a
hydroxfl—protecting group, and A is as defined in
formula I;
5 (b} removing the protectihg groups PIT of formula IV
with an organic solvent to form a second intermediate of
formula V:

R R?

& N\
HO—P—O O0—A
(0] 51
v

wherein R and R' in formula. V are each
independéntly hydrogen or {C1—-Ce)alkyl, and- A 1is as

10 defined in formula I; and
(c) reacting said second intermediate of formula V
with lysine in a solvent at a pH in the range of 4.2-5.5 to

produce sald mono-lysine salt of formula I.

16. The process according to claim 15, wherein the

15 protecting group of Pr is tertiary-butyl.

17. The process according to claim 15 or 16, wherein

the solvent in step (a) is tetrahydrofuran.

18. The process according to any one of claims 15 to

17, wherein the base used in step (a) is sodium hydride.

20 19. A process for the preparation of a water-soluble
solvate of a mono-lysine salt, said mono—lfsine salt having
the formula I:




NNoOis CAN-: OCN and a fornula (i): R R4 R6
G Nwherein in formula (i) 74 R3 represents a
phenyl group substituted by one or nore hal ogen
atons; R4 represents a hydrogen or CH3; R5 represents
a hydrogen, or taken together with R4 5 represent
-CH2; and R6 represents a thiazolyl, pyrimdinyl or
triazolyl wherein each ring is optionally substituted
by one or nore groups selectﬁg fromthe group

consi sting of a hal ogen, =0,

CH=CH (C6H4) - 2CHF2, and a phenyl 10 supstituted
by one or nore g s selected fro heligr up

consi sting of CN CF2CHF2, onj a phehyl
substi t ut edgp@ne r eNH SUp®-s@-eqded fponpt he
group consisting of a hal ogen and ndgt hyl pyrazol yl ;
said nethod conprising: 15 (a) reactQdhg a conpound of
formula A-OH wherein Ais as defined above in formula
| with a conpound of formula I{I1: RRL Pro 0

wherein each of R and R' is a hydrogen or

Cg)alkyl; and
A is selected from the group consisting of:

{C1—



10

\PI-0d Prolll wherein Rand RL in fornmula Ill are

i ndependently hydrogen or (Cl-Cs) al kyl, and Pr

20 represents a hydroxyl -protecting group; said
reaction is in an inert organic solvent in the
presence of base at a tenperature of from about 25C
to 50C to forma first internediate of formula I'V: R
RL Proo 0\P-0 OA ProlV 75 wherein Rand Rl in
fornmula IV are each |ndependep}Iy hydr ogen or
(C1-C6)al kyl, Pr represents a hydroxyl -protecting

and A |§:as def&ned in formula I; 5 (b)

rennving the pro g groups Pr of formula IV with
an organi so ve forma second internediate of
fmmﬂa@ P-OO A IX OHV wherein R and

RL in for re each independently h rogen or
R g T, Bs
\=n

F F
0" |
0
v oL )j\
OO
N -6
.4 F
N
SR
N

and a formula {i) :

5
NN Ngs @

>

wherein in formula (i)

R} represents a phenyl group substituted by one or
more halogen atoms;’

R' represents a hydrogen or CHs;

R® represents a hydrogen, or taken together with R?
represent =CHz; and

R® represents a thiazolyl, pyrimidinyl or triazolyl

wherein each ring is optionally substituted by one or



i0

15

20

(c) reacting said second internediate of fornula V
wth lysine in a solvent at a pHin the range of
4.2-5.5 to produce said nono-lysine salt of fornula
I. 16. The process according to claim 15, wherein the
15 protecting group of Pr is tertiary-butyl. 17. The
process according to claim15 or 16, wherein the
solvent in step (a) is tetrahydrofuran. 18. The
process according to any one %f claims 15 to 17,
wherein the base used in step®(a) is sodium hydride.

20 19. A process for the preparation of a A
at eRS BFESPR0PRIEEtEr o Hioho Pye ROy FoRghpling of a
NDNO 4 M%) , Saldo havemacnt fegul PrOCHAH,CHFS, Nr2d 0 ® Rphenyl

~~\NH3+ -O P-0X0-A OH | wherein each_ of ,R.an th
R ' isubstijutegderbHr Ope, - OT6PRIRy | ITARS ASPIEEEPdcirP™ the
from’éjb% r hstide el afiaF dedderdum,O o /z - phenyl
X Péyu\]‘c‘ziﬁlslﬁgﬁ'%?I_NNJ CODNAW “F E /NN
substituted by one or more groups selected from the
group consisting of a halogen and methylpyrazolyl:;
said method comprising:
(a) reacting a compound of formula A-OH wherein A is

as defined above in formula I with a compound of formula

TIT:
o R R!
PO
~ X
_~p—o0 c1l
PxO
ITI

wherein R and R' in formula 1III are each
independently hydrogen cor {C1~-Ce)alkyl, and Pr
represents a hydroxyl-protecting group; said reaction
is in an inert organic solvent in the presence of base
at a temperature of from about 25°Q te 50°C to form a

first intermediate of formula IV:

R Rl
Pro\ﬁ ><
_P—0 0—A
Pro
v

wherein R and R!' in formula IV are each
independently hydrogen or (C1~Cs)alkyl, Px represents a
hydroxyl-protecting group, and A is as defined in

formula I;
{b) removing the protecting groups Pr of formula IV

with an organic solvent to form a second intermediate of

formula V:
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15

—

/ O0OO0ONONC NAONN77 FFNN < JOOO NO
MN~N A N FFNN <~J00 NO-"\ ON\ %L ANN
I P NON\ Pj ;\l-O\/C/NNAN and a fornul a

8 /

(i): RRR4 Rg Re wherein in formula (i) R3
represents a phenyl group substituted by one or 5
nore hal ogen atons; R4 represents a hydrogen or CH3;

79
R R'
O
1 X
HO-—?u-O O-—A
OH
v

wherein R and R' in formula V are each
independently rhydrogen or (Ci-C¢)alkyl, and A 1is as
defined .in formula I; '
(c} reacting said second intermediate of formula V
with lysine in a solvent at a pH in the range of 4.2-5.5 to
produce said mono-lysine salt of formula I; and
{d) crystallizing said mono-lysine salt in a solvent to

produce the solvate of said mono-lysine salt.

20. The process according te claim 139, wherein the

solvent in step (d) is aqueous ethanol.

21. The process according to claim 19 or 20, wherein

_the solvent in step (d) is aqueous isopropyl alcohol.

22. The process according to any one of claims 19 to
21, wherein the solvent in step (d) is agqueous n-propyl
alcohol.

23. 'The process according to any one of claims 15 to

22, wherein A of starting material A-OH is the formula {i):

Ny ¢ O
3 R
</N/) )



R5 represents a hydrogen, or taken together with R4
represent =CH2; and R6 represents a thiazolyl,
pyrimdinyl or triazolyl 10 wherein each ring is
optionally substituted by one or 78 nore groups
selected fromthe group consisting of a halogen, =0,
CH=CH (C6H4) - OCH2CF2CHF2, and a phenyl substituted by
one or nore groups selected fromthe .group

consi sting of CN and OCH2CF2 2, or a phenyl 5
substituted by one or nore groups selected fromthe
group consisting of a hal ogen and net hyl pyrazol yl ;
said nmethod conprising: (a) reacting a conpound of

formggp AgOH V\l&te,rnei-—llyéih& assdEf:i nedoﬂbove(imfm)mﬂ-e(tl—m—
I with a conmpound formula 10 # F% O}F lf’
cafaempwvmmhlé\m‘-&wlﬁr&nd%f fihf BPROPREDY "=
£aghy 4 nAeRanceRilpuPaH-0991 0%y ) Mk h&B) cﬂ']:iyﬂrog%ﬁd piiosphate
represents a hydroxyl - protécting group; sai d reaction
hQWJngeﬁhQrﬁ#RuQﬁ%ﬁﬁnc solvent in the presence of base

15 at a tenperature of frem agput 25C to 50C to forma
first intqgqediate of forﬁhﬁé.l\/ RRL Pro O \PI-0

OA ProO- N
W R
HOOC ‘ NH3*

N
E YO
1(J
F
¥
5 or a pharmaceutically acceptable solvate thereof.

25. The mono-lysine salt or solvate thereof according
to claim 23, said salt or solvate thereof is in crystalline

form.

26. A solvate of the 'mono—l&sine salt according to

10 claim 24, wherein said solvate thereof is an ethanol solvate.

27. A solvate of the mono-lysine salt according to
claim 24, wherein said solvate thereof is an isopropyl

alcohol solvate.

28. A solvate of the mono-lysine salt according to
15 claim 24, wherein said solvate thereof is a n-propyl alcohol

solvate.

29. A pharmaceutical composition comprising:
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25

IV wherein Rand RL in forrmula IV are each

i ndependent|ly hydrogen or (Cl-C6)al kyl, Pr represents
a hydroxyl-protecting group, and Ais as defined in
20 forrmula I; (b) renmoving the protecting groups Pr of
formula IV wth an organic solvent to forma second
internediate of fornmula V. 799 RRL OHOPI-OOA OH
V wherein Rand RL in fornula V are each

I ndependent |y hydrogen or (ChkqC6)al kyl, and Ais as
defined in fornmula |I; (c) reacting said second

i nt erJred, OL Rt Vord MMd MmbYSiNPsidb asg0t vVakkording
at aJpPE %#%ﬁg{‘é\nge ol?t4.°2- 5.5 to0 Er%ce szi d
twnelaisi n84sal ¢x ofthicor phramrcehdcad}y cragnenigbdegsolvate

téﬁid quo-l sine salt in a solvent to produce the
Tvate °%aid nmono-1ysine salt. 20. The process
accorgli phdmadeaitirad1lywhaceeptabke Adburardnt dilsead, or
éé%ﬁ's aqueous ethanol. 21. The process according to
39 or 20, wherein the solvent in step (d) is

aqueous isopropyl alcohol. 22. The process according
to any one of clainms 19 to _ 21, wherein the gglvent

in .
step 3% i PARARAGEP R CIBPA LI  2530T Y to claim
P5OCERAr8ER0LAHAY dompdad tAdm Ofs ChakBBlab, t @apsule, powder,

solution, suspension, emulsion, ointment, lotion, cream or

spiay.

31. A method for the treatment of fungal infections,
said method comprising:

administering an effective antifungal amount of the
meno-lysine salt . according to claim 24, or the
pharmaceutically acceptable solvate thereof, to a mammalian

host in need thereof.

32. A method for the treatment of fungal infections,
séid method comprising:

orally administering an effective antifungal amount of
the mono-lysine salt according to claim 24, or the
pharmaceutically acceptable solvate thereof, to a mammalian

host in need therecf.

33. A method for the treatment of fungal infections,
said method comprising:

parenterally administering an effective éntifﬁngal
amount of the mono-lysine salt according to claim 24, or the ‘
pharmaceutically acceptable solvate thereof, to a mammalian

host in need thereof.



10

22, wherein A of starting material A-CHis the formula
(i): RBRA I/N NRs M lid R3 80 24. A nono-Ilysine
salt of ((2R 3R)-3-(4-(4

cyanophenyl )t hi azol - 2-yl)-2-(2, 4-di | uorophenyl)-1-(1H
1,2, A-triazol -1-yl)butan-2-yl oxy) net hyl di hydrogen
phosphate having the structure: 0 CH 2 -0 O ROOC | ~
NH3+ ON F 5 or a pharnaceutically acceptable

sol vate thereof. 25. The m)ng | ysine salt or solvate

t hereof according to claim % said salt or solvate

thereof is in crystalline form 26..A solyate h
m)no 3fysi Ae REAIESHCERT het BTSPETATACR 2% g%éeﬁ: HSoluble

moRiod ?9'1‘{@ gatBepeofnbsramenhegotosmiva e.  27. A
SO va t he nono-1ysine salt according to claim 24,
wherein said solvate thereof is an isopropyl alcohol
solvate. 28. A solvate oh thggnono-lysine salt

accordi ngggo 15 claim 28 pfherein said sol vate
thereof if a n- propyl al-sohbb solvate. 29. A

phar macey C C 03|t| on compiisi hg: 81 an

ef f cBOO@e a ofNHa\e ngno- | ysimelsal N accorfrny to
claim 24, or the pharmacéut‘rjtall ta S @ e-CN

=

said method comprising:

{(a) reacting a compound of formula B:

with a compound of formumla III':

o H H
PrO
X
_P—o0 cl
Pro
IIT!

wherein Pr of formula III’ represents a hydroxyl-

protecting group;



thereof; and a pharmaceutically acceptabl e adjuvant,
diluent, or 5 carrier. 30. The pharmaceutica
conmposition according to claim 29, wherein said
conposition is a tablet, capsule, powder, solution,
.suspensi on, emnul sion, ointnent, |otion, creamor
spray. 10 31. A nethod for the treatnent of funga
i nfections, said nethod conprising: admnistering an
~effective antifungal anount the nono-lysine salt
according to claim24, or the pharmaceutically

acceptabl ¢ so|lvate there ' o tstprdsence
sﬁ%‘éd”?%%*i’e%‘?.l%z.lnAa?re%%%%tf%J?g%h%@ trgrm;a‘t%{e%t of fuﬁpgal

ok”{,ggéi? Sa tEfb&rABLPO b £ Ofin Hbigit AL Yo S0°C to form a
admnrstering ah effective antifungal anount of the
firpat- i yseneedbate aefofelmyla Fl*aim 24, or the 20
pharmaceutically acceptable solvate thereof, to a
mammal i an  host in need thereof. 33. A nethod for the
treat nent of Puﬂggﬁ’infections, sai d net hod
conprising: parenPerally adm nistering an effective
anti fungal 2Brafro f the nmono-1ysine salt
according to claim 24, &
accept abl e sol vaie tberd
need t hereof. %?
a wat er-sol ubl €
formula: NH ONP (}'r

v’

wherein Pr of formula IV’ represents a hydroxyl-

protecting group;
(b) removing the protecting groups Pr of formul
| second intermediate of

a IV

with organic solvent to form a

10 formula V'

V! ; and
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8000 NH3+ ON F said nethod conprising: 5 (a)
reacting a conpound of formula B OH NN\ / CN ~rl
is with a compound of formula IIl': HH PrOO

PrO ~POd 111" wherein Pr of fornmula 11’
represents a hydroxyl- '10 protecting group; 83 said
reaction is in an inert organic solvent in the
presence of base at a tenperature of from about 25C
to 50C to forma first inter8 diate of formula 1V :
*O 1/4' P Pro ~O~ O hAN 5 wherein Pr of

fornu r resent Xy r ot ctlng ro
(b) rb vFﬁ@‘cgﬁg pr%? tlsﬁ °6g qu% %r’“e nﬁ?a #J‘%mula v
with lysine in a solvent at a pH in the range of 4.2-5.5 to

produce said mono-lysine salt.

35. The process according to claim 34, wherein the

protecting group of Pr is tertiary-butyl.

36. The process accordinghto claim 34 or 35, wherein

the solvent in step (a) is tetrahydrofuran.

37. The process according to any one of claims 34 to

36, wherein the base used in step (a) is sodium hydride.

38. A process for the preparation of a water-soluble
solvate of a mono-lysine salt, said mono-lysine salt having

the formula:

said method comprising:

(a) reacting a compound of formula B:
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Wi th organic solvent to forma second internedi ate of
10 formula V: OOH P ORO--,,,, </ ; j s N\ / CN
FF V ; and 84 (c) reacting said second
internediate of formula V' with lysine in a solvent at
a pHin the range of 4.2-5.5 to produce said
nmono-1lysine salt. 35. The process according to claim
34, wherein the 5 protecting group of Pr.is
tertiary-butyl. 36. The procgss according to claim 34
or 35, wherein the solvent in step (a) is
tetrahydrofuran. 37. The process according to any one

of claims 34 to 36, WQH i sed in step (a)
is sodlun1hydr|ue_ 3 )’ h
preparation of/h of a

nono- IyS|ne sa kriﬁ By having the
fornul a:

HOOC/ ~\V V NH3+ 0 p
NN S sald nethod

IIT'
wherein Pr of formula III’ represents a hydroxyl-
protecting group; said reaction is in an inert organic
solvent in the presence of base at a temperature of
from about 25°C to 50°C to form a first intermediate of

formula IV':

v



15 (a) reacting a conpound of fornula B: 85 OH' I
NCH PB wth a compound of fornmula IIl': HH Pro O
-111. d PrO~ 111, wherein Pr of formula 11"
represents a hydroxyl- 5 protecting group; said
reaction is in an inert organic solvent in the
presence of base at a tenperature of from about 25C
to 50C to forma first internediate of formula IV :

PrO/ O P/ P ~0O - ~ .
86 ro O\ON_eé\UJ CNS r F 1V 10

wherein Pr of formula IV’ represents a hydroxyl-
protecting group;

(b) removing the protecting groups Pr of formula IV’

with. organic solvent to form a gsecond intermediate of

5 formula V': .

D aWay

F

V' .
(c) reacting said second intermediate of formula V'
with lysine in a solvent at a pH in the range of 4.2-5.5 to
produce the mono-lysine salt; and
(d) crystallizing said mono-lysine salt in a solvent to

produce the solvate of said mono-lysine salt.

39. The process according to claim 38, wherein the

solvent in step (d)} is aqueous ethanol.

40. The process according to claim 38 or 39, wherein

10 the solvent in step (d) is aquecus isopropyl alcohol.

41. The process according to any one of claims 38 to
40, wherein the solvent in step (d) is aqueous n-propyl

alcohol.



wherein Pr of fornula IV represents a hydroxyl -

protecting group; (b) renoving the protecting groups
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nmono-lysine salt in a solvent to produce the solvate
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infections. 5 43. A use of the nono-lysine salt

OR§-to claim 24 for the manufacture of an agent
for treating fungal infections.



