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WD 2006/ 118351 PCT/ JP2006/ 309435 1 DESCRI PTI ON
MONO- LYSI NE SALTS OF AZOLE COMPOUNDS Technical Field
WO B/ ips3ssent i nvention relates to novel water PEDURING309435
azol e conpounds which is useful for the treatnent of,
for instance, serious system c fungal infections and
which is 5 suitable for oral, topical and parentera
admi nistration. Mre partictarly, the present
invention relates to noVE&SCREREIGCN Ol ubl e salt

Fooc o+ - HoNp-LEgTHE" ks B WP cekfeotgy | oy

and Rl is a hydrogen or an (Cl- 10 C6)al kyl group, and
A is the non-hydroxy portion of a triazole antifunga
T Btelde type containing a secondary or

terthaty ydroxy %QHHH)E/HZC%%%@ lvepLan o@?«%e—soluble

i ncl'udes “pharnaceuti ca abl e sol vat es
am=dld compounds ofhifadr mika dsefivdt hbds afheuseraadment of, for

. processes of . 15 maki ng t he sane.. Background Art i ,
irghansie éﬁtfil%h"'ga?y%%%%ndcémaﬂael khBWASFRORRe 2Rt . B ch 1is

sdhaseverdlr chagses dowwn1 onggpapt-eHtarky PR istration.
class contains a tertiary hydroxyl group. For

Maeanpbetigudardy,Patleat PNesSSB648n82RtHPBClTsEs-ghato novel

t.he co d of, (2R 3R) - ,

wig e SRR S AR OB dgq having_boe ,95neT AT LEPBRRLR,?
)-1- (1H1, 2, 4-NHbazol - 1-yl ) - but an- 2- olp has!
anti-fungal actiyity. The conpoundQof U\S/ Patent No.
5,648,372 is sh o\ WO 2006/ 118351
PCT/ JP2006 F889435 V2 NH O—?—O O—A

OH

T

In formula I, each of R and R! is a hydrogen or an (Cq1—
Cg)alkyl group, and A is the non-hydroxy portion of a
triazole antifungal compound of the type containing a
secondary or tertiary hydroxy group. The present invention
also includes pharmaceutically acceptable solvates of the
salt compounds of formula I, methods of use and processes of.

making the same.

Background Art

Triazole antifungal cbmpouﬁds 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.
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NOH NS FNFOCN However, the utility of this
class of conpounds is limted by | ow water

weabashiigisiy. For exanple, the solubility of theTabme309435
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 Eur8dpean Patent Application
No. 829478, wherein the wat@t, solubility of an azole
antifungal agent is ﬁloﬁeasaa by 10 attaching a |inked
am no-acid to the aMNske po the nolecule (as
shown below). N OH +~Ngl o4 FN NHOFCN
Al ternatively, WO 97/2816% g
noi ety can be attached di feg
hydroxyl portion of the anfi-funyg conpound, e.g.,
t he conpound 15 having thef fornula‘shown bel ow. WO
2006/ 118351 PCT/ JP2006/ 309435 3 PO8Na2 ON=S F\
N F

e tertiary

However, the utility of this class of compounds 1is

limited by low water solubility. For example, the

solubility of the above triazole compound in water at pH of
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
attaching a linked amino-acid to the azole portion of the

molecule (as shown below).

mo
NH (o]

CN

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

having the formula shown below.



N CN On the other hand, U S. Patent No. 5,707,977
and WD 95/ 19983 di scl ose wat er-sol ubl e prodrugs havi ng
woheoegessstal fornmul a shown below. O ~NN O O aCRIP2BE/809435
N NOF 5 F In the above formula, Xis OP(0)(CH) 2 or
an easily hydrolyzable ester OC (0) RNR R2. In
contrast, WD 95/17407 di scl oses water-sol uble azol e
prodrugs of the general formdla shown below. O NN O
OO NNO~NOXN-, N F 10P®Nan t he above fornula, X
is P(0) (OH 2, C (On - (EHRL) n- OP (0) (OH) 2 or C
(0) - (CHR) n- N IR2 ¢ O her azole
conmpounds have been §pros d i nstance, WO
96/ 38443 di scl oses wat eF zol e prodrugs of the
15 general fornula shown 2006/ 118351
PCT/ JP2006/ 309435 4 OR F=ORNOO- N
\'/ NNOUS r N-r F L 5, 883, 097
di scl oses water-sol uble am'no acid gzole prodrugs,
such as the glycine ester, as shown

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

formula shown below.

. w@“@wl

F

In the above *formula, X 1s OP(0O) (OH), or an easily
hydrolyzable ester OC(O)RNR%?.
In contrast, WO 95/17407 discloses water-soluble azole

prodrugs of the general formula shown below.

0
Ay
\=y

10

In the above formula, X is P(O) (OH)z, C(O)- (CHRY).-
OP(0) (OH), or C(O)~(CHR'),- (OCHR'CHR') nOR?.

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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below. O N. ONCNNANONR ~~~~ NON_F5

The introduction of the phosphonooxynethyl noiety into
woydreoigdsicont ai ni ng drugs i s disclosed as a nmeChge2006309435

prepare water-sol ubl e prodrugs of hydroxyl containing

drugs. European Patent Application No. 604910

di scl oses phosphonooxynet hyl taxane derivatives of

the general fornmula 10 as shomn bel ow. O RT R6. 7R2"

RA(Op NHO R\WR2 ReAIli~ "~ R-. -

0"h In the above f | egsd one .
RY , nR6f R7'd4%§§§%¥ﬁ(?§h R
PCT7 J _ 5 r opea# Pa ey AhﬁhlcatlonoNOI

phosphonooxynet hyl taxane

of the formula T- [OCH2 (OCH2) nOP (0)

erein Tin the fornula is a taxane

noi ety bedfring on the C13 carbon atom a substituted

3-am no 5 R2-hydroxypropanoyl oxy group, nis 1, 2 or 3,

mis O or an integer from1l to 6 inclusive. WO

99/ 38873 di scl oses 0- phosphonooxynet hyl et her

prodregs oktandi apybsd, 894- oyadtazekenewpebassbiilble amino

channel_ opener. .
acid azole prodrugs, such as the glycine ester, as shown

below.

AL

The introduction of the phosphonooxymethyl moiety into
hydroxyl containing drugs 1s 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.

o)

Rﬂom/ﬂf_ﬂ o)

R5

In the above formula, at least one of RY, RrR?*', R¥, RS

or R” is OCH,OP (0) (OH)»



10 Golik, J. et al., Bioorganic & Medicinal Chemstry
Letters, Vol. 6, pp. 1837-1842 (1996) discl oses novel
woaimr18sol ubl e prodrugs of paclitaxel, such aBCTHR20061809435
shown below. U.S. Patent No.. 6,362,172 discl oses
wat er - sol ubl e azol e prodrugs having the general
. formula shown below. O Ph NH O AcO O OCH2OPQ( OH) 2
Ph" Olis~ O OOHOBzOACOSRRL 0 HOP-0 OGA 1 15
OH Enrbbeaaboveatentul d%ppﬁ.l.iicsattjhm noNohydr@x95port iddscloses

of triazol ntifungal c ound of the type
PSR RCRY T t DS e ot Sor RRPTATY Sy dfgky Broufomula T
[oand (Hdnar. @pet@qhoﬂ' rgqigpem@fléiﬂ NYygrhOgBRB @brmula is a taxane

(Cl-Co)al kyl. 20 Hovvever the prodrugs of U.S. Patent
mom@tyeb@@zmm orc ARt CBAsFayboR akew ﬁoﬁubﬁautu’ced 3-amino-

[ 0 8351. JP20 94
5 g’?éf:gog/& Eja%%Iyr%%ﬁ’tzi%%é% hgs nové'beén%?[/oﬁg lt% JTS 0 or an
1nl‘t@@@-r| ¥sione 1sald $ dimcltudiazol e anti -fungal phosphat e
ounds cont ai_ni ng .a secondaby rti ar

gro |ﬁ§V§§ﬁH& (( s§éps§s osp onoo é%%&%.y ether
pr@ﬁrﬁ%scyéfo@e@)f.laM' azob & 2-¥k)422£21 8ndi fﬁé‘@é@ﬁlﬁﬁ‘ywhannel

triazol-1-yl§butan-2-yl oxy) net hyl
Op@mlwdrogen phosphat e, has unexpectedly superior
pro ertles oth previously disclosed. .. . ,
10 GoolRUHGTI §7 (RE prblent PHCENRILS. formdicingl Chemistry

Lerml&sl,ysndle B 5o of 183MPORNEIS (1996) discloses novel water-

soluble 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.

o HO BzO AcO

R R!

X

I
HO—}ID——O 0—A

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

triazole antifungal compound of the type containing a

secondary or tertiary hydroxy group, R and R'! are each

independently hydrogen or (C;-Cg)alkyl.

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

cannot easily be used for oral administration.
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10 pharnmaceutically acceptabl e sol vates thereof, of

the formula |I: NH2 RRlL + - 11 X HOOC NHg O0- i -O
wOo2606/1k35k I n fornula I, each of R and Rl i s &CT/JP2006/309435

hydrogen atomor a (Cl-C6)al kyl group, preferably one

or both being hydrogen. 15 Also in fornmula I, A

represents the non-hydroxy portion of a triazole

antifungal salt conpound of fhe type containing a
Diselosdze yOBr Iheentaen hydr oxy group. Preferred anong

t he_conpounds of fornul g | e ,t.hqse _ wher
reprgsgﬁ?g tﬂgwno%?ﬁydr3§§nﬁ%rﬁ¥bn of "A T f % pies of
traRtbigngalntcommaund of phBephype ch@@@mm@sa tcerriﬂaarmang a

hydroxy group. In a further enbodi nent, of_ the ab
Se@yp@a§ﬁlpr CFIPOATS hw@eeﬁykegremmne%qq%udregrm.2&r3R

(4 BT SEBBOR B8 155 3 Ghner ol A R of “For mirhofPpRenyt)

(1Hepy esentgiazphehylylybatupn-gubdbkyumedhlyy one or dbhgdrogen

(preferabl 1-3 halo e atons R4, represents a
PhASERBGEN ohafre TR RS ¥ P Ggelr® those

pr851535§9‘d%%gﬂBgedMti1§§%d¥ﬁ&dé¥ﬂfﬁeﬁhe @EEsdrfx Sinvention
represents a 5- or 6-nenbered nitrogen-containing ring

rehWhAteh nEYO be UpmpcdaBﬂyESUbsﬁﬁﬂgﬁed byfoneQ9m9ﬂﬂﬂ§ , or
phg Qups gele;? aﬁggrogh%l%al%%%%. J?&%E%y 'ord F%ﬁe formula

enyl "~ subs or
T:9roups selected from CN and

NH, R R!

/L\//\\/f\ 1
gooc” NH<* ‘o-—e—o O—A

3
OH

I

In formula I, each of R and R' is a hydrogen atom or a
(C1-Cg)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 type 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 the type containing a tertiary
hydroxy group.

In a further embodiment of the above type salt

compounds, A can be formula (i):

5
//\\#ZZjZTRA
N__ :
N g6 @

{J
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OCH2CF2CHF2, or a phenyl substituted by one or nore
groups 10 selected froma hal ogen and
worbdsyligsst azol yl . \When R6 represents a PCT/JP2006/309435
ni trogen-cont ai ni ng heterocycle, such exanples
include triazolyl, pyrimdinyl, and thiazolyl,
wherein each ring is optionally substituted by one or
nore groups selected fromthe group consisting of a
whémad ogenR® =0pf15 foMmOAa (CBH4) rECHREFRCHF2R amthenyl group

henpyl substituted b t ed a
SUBS I THT g bup e ot BT g (BFSERTaRAY GLPBCRICREST BFOES! R
rephesvht Subst inplesydy one Qﬁeﬁm%ﬁ oo el egéghesents a
romthe group consisting of a hal pgen and

hydveedsit py oz ot Fken 200BRERSIres” 9th AR| nBRYdermiRSeRte mEH2: R’
ol U4 8,578 HOUSH N 5 S Na e Nf wnicn
may KA EpthiohBll NyOkubskitNENdFbly orfe Mswmote Njroups selected
from a halogen, =0, CH=CH-(CgHs)-OCH,CF,;CHF,, and 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:

CN



- <Nz~,/ - NON FF NF NXN F F W 2006/118351

PCT/ JP2006/ 309435 9 Cl - ~N\ NN F FN- NN N-
woOloocA193%1 F and OFH ~F NFF zT F O tROTAP2006/309435

above specific conmpounds, the followng are preferred

embodi nents: S NN, N

8
NG S
<
N¢|
F CN
14
_ F
N =
P Z S (O)o
N~/ T NN EF




FCN F 5 and WD 2006/ 118351 PCT/ JP2006/ 309435 10

WZWN N5 N NF FCN A nore preferred enbodi nent
wohodehiesasono- | ysi ne salt conpound of fornul a | PORgPI00&€309435

structure as shown below O OHNH P _O O HOOC NHg+

ON<NOCN Nj 5F 5F Solvate forns of the salt

conpounds of fornula | are al so further enbodi nents of

the present invention. In adfition to the application

of the present inventigp ta.stfluctures containing a

tertiary al cohol, it Ishoy be understood

that this discovery o anti funga

i ngredi ents which contai al cohol s. Sone

exanpl es of the non-hydrox

antifungal salt conpounds the type containing a

secondary hydroxy group include, but, are not limted

to, the follow ng: WO 2006/ 178351 PCT/ JP2006/ 309435

11 F F =

|

Of those above specific compounds, the following are

preferred embodiments:

CN

and



NN NOO O NNNN FFNN < OO0 NJONNNN

N FFNNN ONNLVNFFNN : NI I ONC

wOl206N183t F F NN </ OO N O-O NF--\N N A NPHIT/JP1005/ED9435
2006/ 118351 PCT/JP2006/309435 12 F F NN </ OO N~

- C- 11 O~/ NI--\ NN
10

A more' preferred embodiment of the mono-lysine salt

compound of formula I has the structure as shown below.

N\_~/

NH,

HOOC/L\//\\/A\NH'*

. 3

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
10 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:



N Brief Description of Drawi ngs Figure 1 shows

noi sture uptake properties of bis-lysine ethanol
woeabosatigssof (2R, 3R) - 3- (4- (4- cyanophenyl ) t hi azoP€2APHH06/309435

yl)-2-(2,4-difluorophenyl)-1-(1H1,2,4-triazol-1-yl)-2

[ (di hydrogen phosphonoxy) net hoxy] but ane. Figure 2

shows noi sture uptake properties of nono- |ysine

et hanol solvate of ((2R 3R113- (4- (4-

cyanophenyl )t figzel -2yl ) - 2- (2, 4-di f| uor ophenyl ) - 1- (1H

10 1,2,4-triazo @; [ ) but an- 2-yl oxy) net hyl di hydr ogen

phosphatl\eN N gURe~ 3 shows npi sture uptake properties

of m)no</ lly®i'ney i sopr opyI al cohol sol vat eoof

((2R, 3R)N - (34
cyanophenyl )t hi azob Nop <1-(1H
1,2, 4-triazol - 1- yI)bu )N—e%y) yl ‘difiydr eyen
phosphate. 15 Figure 4 shovvs NI sture upt ake
properties of a nono- lysine salt relative to a

bi s-1ysine sa%t. Figywe 5 is a graph for the powder
X-ray diffractibg PXRD) data obtained for the

nono- | ysj ne et ha solvate of ((2R, 3R) -3- (4-

(4- cyangphenys i azol -2-yl) -2- (2, 4 20

dlfluoiré{)y 1(1H-124triazo| 1-yl) But an- 2-
yl oxy) hyl d rog ure A— are

phospha
graphs pertai ni ng Pr!ﬂ!\'k R he , yS| ne
et hanol solvate of ((

cyanophenyl )t hi azol - 2-yl ) - 2 (2, 4 d|f| uorophen [} -1- (1H
25 1,2,4-triazol -1-yl)butan-2-yl oxy) net hyl di hydrogen

phosphate. WD 2006/ 118351 PCT/JP2006/ 309435 13 Figure
7 is adifferential scanning calorinmetry (DSC) curve

t he nono-1ysine ethanol solvate of ((2R 3R)-3-(4-(4-

cyanophenyl ) t kg Il-f-yl) 2-(2, 4-di fl uorophenyl)-1-(1H

- 1,2, 4-tri azoI | ) but an- 2-yl oxy) net hyl di hydr ogen
phosphat'\t}N v€ 8 is a thermal gravinetric

anal yS| HT@\) urve for the nono-Iysi neCet hanol

sol vate B

Secaletine

il

N\N

¢

e e L

or
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25

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

- 1,2,4-triazol -1-yl)butan-2-yl oxy) net hyl di hydrogen
wohowphstse. Figure 9 is a graph for the PXRD daC@irP2006/309435

obtained for the 10 nono-Ilysine isopropyl alcoho

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 ) but an- 2«2yl oxy) nmet hyl di hydr ogen

phosphate. Figure 10 is a. DSC. curve for the

nmono- | ysi ne i sopropyl: al cohol solvate of

((2R, 3R) - 3-(4- nophenyl )t hi azol -2- 15

yl)-2-( 4 |f| phenyl) 1-(1H1,2,4-triazol -1-yl)bu

tan- 2- y di hydrogen phosphat e. Figure 11 is

a TGA c or the nDno IyS|ne |sopropy alcoho

sol vat e of (P

cy no
yl)-2-(2, 4- dlfluor : yI)bu
tan-2- 20 onxy)nethyI i h drogen p ospHLT jigure 12

iIs a graph for the PXRD data obt ai ned for the
nmono- | ysi ne n-propyl al cohol sol vate of
((2R, 3R) - 3-(4-(4-

BrﬁéﬁnnebaﬁibkibhaaﬁlDanhhgg (2, 4- difluorophenyl) 1-(1H
1,2,4- trlazol 1-yl) but an- 2-yl oxy) et hyl d|h droge
phogbﬁBF@ @Owsng§3E?q%;%?q§§§cﬁﬁ ?h% bis-lysine

| ysid r I C L Sphvape 1-2-
et%%gggsR% 2%5%6?4Q%§an0 %eﬁg )%h?gzg&-c?gnOphenyl)thlazo
yly+2-22¢ 25 4ifﬁﬂﬁbmophphgﬁ1yl—)t Ilﬁtﬂi-,ﬂ,,z—dtrtlﬁm@jcll ~ly -Pbu

e olipd e bhER bR A PR E PRy 30 8] Conol
sol yataraf £(25,80 - %dﬂsﬂtﬂréiyaﬁﬁﬁi@y@ﬁdﬁ@ﬂﬂei of mono-—

yl)-2- (2 4- dlfluorophenyl) 1-(1H-1, 2, 4- trlazol 1- y g
lysane2- yl egharahyl di B9dVagen phoéﬁ%at e.

2006 118 RPCT/ JP2006/ 3 9 —
CYERrPyr §iépl%%eilévg§ |2n %He NoNo- %éggggﬁéﬁﬁr (1H

1, QQmaaMmdion—lggnebattahemeﬂa)xly ) metitingAli - odi tagd ¥ py@r phe'sphate.
when adm ni stered in vivo, belqgﬁ}converted to the

bi OF6GRERI | § aBRPYR FHEHIUES ol BT he RS dsiSifce Off MORO~
1y8hKal i nes phosphat asa coMo30. 5HevARRO- lySi Ng (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 4 shows moisture uptake properties of a mono-
lysine salt relative to a bis-lysine salt.

Figure 5 is 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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salt conmpounds of general formula | have unexpectedly

i nproved physical stability with | ow hygroscopicity,
wohowhi1sdseads to better handling during manuf aeCugr006/309435

while rmaintaining suitable solubility, making the

prodrugs 10 suitable for oral, topical and parentera

uses. The nono-lysine salt conpounds of the present

invention can be hydrates, 1Sol vates or non-sol vates.

Crysig@hténg isd ractdirffemnisieaier abansdsyr yethgrdmetry (DSC)

solvate forns are, al so

bl F
CuErvare 1R | ek ie SHROR L P Uad Ty off o 2RNSS- (4- (a-
y%%%ﬁ@ﬂl 17t hangh 2L sopropyb  alaeholoabghenyly opy (1 H-

Further, crystal fynDr hs of the nono-
1,2y4tneizadpt- brysobuaea-2helesy) BEthKS ﬁﬂéﬁﬁﬁogen phosphate.

of THBEES o mpduntis WRa b PERvIBE RN S BN N v e
fobl MR 20Q6{L1835NPCHEHR206/ 30943%e 16f V\I(TH\RNBRN_—S— - (4-
o aet e eSS

L SEELL %501 e cORARCISY AR LSO, k0 oy pnace.

hygFmgunpléluw,angﬁpE feadshEoPMm&wﬂﬂiﬁtﬁ#ﬁﬁlﬁ@ﬂaﬁor the
nofGTRBEEt L SIS NS pakLa 9D SUP SPTROURSSS- (o- a-
cyanophenyl) thiazol-2-yl)-2-(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-cyanophenyl)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-
yl)—2—(2,4—difluorophenyl)—l—(1HF1,2,4—triazol—1—yl)butan—2—
yloxy)methyl dihydrogen phosphate.

Figure 12 is a graph for the PXRD data obtained for the
mono-lysine n-propyl alcohol solvate of ((2R,3R)-3-(4-(4-
cyanophenyl)thiazol—Z—yl)—2—(2,4—difluorophenyl)—l—(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—difluorophenyl)—l—(1HL1,2,4—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.



10

15

20

the present invention can be a crystallized salt of

((2R, 3R) -3- (4- (4-cyanophenyl) thiazol-2-yl) -2-
W020064118351 PCT/JP2006/309435

di f 1 uorophenyl)-1-(1H 1, 2,4-triazol -1-yl)butan-2- 10

yl oxy) net hyl di hydrogen phosphate. As used herein

"(Cl-C6)al kyl" refers to a straight or branched chain

saturated aliphatic group ha¥dng 1 to 6 carbon atons,
BesticMode flerh¢hrryiingl Oul shepyinveinddmopyl , n- butyl,

sec:butyl . t-butyl n-pentyl.  n-hexyl K _etc. 15 Th

pep b S T s T O T8 SER
fuhbdeba and i ofgedangs? s pieh erabhin cddred orid | Ware, being

and nost preferably fluoro. As nentioned, each of R
copNgrRedoft® ofthsl ablotanipalay Melrbgenraremtoragple in the

V. gr oHp j1ng. on i r bon at i _ -
pr?(%%étcﬁ @gr a{lﬁés/ lg%ceg, ggtogﬁgl )éra [ canA%%O'a met hyP‘OSP lysine
sagthylcogpoundsPr effer ajdngraelachf ofmixl @andI Rlhafef oumekacktedly
. _represents hydrogen. Also, R3-R6 of farnula (i), can be _,
impEORFS HICE H1 SEabeL it ertih OHngr‘%?ﬁfb%‘é?F%eh‘f?WheWthh
1efBB0- | y§i neys@atdyor h%ﬁiﬁﬂ{%at eadmfdgeof e Rtheld)d  while

2,4-difluorophenyl. In another enmbodi nent, R4 of the
magpheihysidne saftabiesol vatebihetvofl i P006IEI83pLr0drUgs

P P2Q06/ 309435, 16 t hyl R5 i d
B S S T T
(i) The 4opéd-Qyanerhenylt -ddmpaptd-oF! thd puekbat invention

enbodi nent of the present inventionis a b5 ,
Caﬁnngély%Yﬂ%aE%ﬁt ofolvates or non-solvates. Crystalline

st&@%@g%%%*%ﬁ4?%6é9¥§nqgﬁgﬁéﬁéﬂﬂfgpléglvate forms are also
yI)-25C2, 47di T Uor ophenyl ) - 1- (1 1, 2. 4-trrazol <1yl Ybu
posanble.yl Bay) netdhdnak hy dnogensphuspkat £ormos anclude those

aepaLimeut! cally, “acqeptaple slvatp thereof, as shown, ..
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:

CN

or
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HOOC NH3+ OY N N </ \ / CN J S F The nono-Ilysine

salts and solvates of the present 10 invention may be
wonowryssal | i ne form and used in a phar maceut PCalP2006/309435

conposition in the formof a tablet, capsule, powder,

sol ution, suspension, enulsion, ointnent, |otion,

cream or spray. For instance, a prodrug can conprise

the crystalline ethanol solMate of the nono-Iysine

salt conpound. 15 Al so, the,nono-lysine salt or

solvate of formula | suUf®dr{singly maintains its

aqueous sol ubility.r E e bis-lysine salt

form t her eof an’ha i mproved handl i ng

due to | ow hygro i city, whi®h—gnables it to be

used for oral adntnistratjon gs we\l as parenteral 20

adm ni stration. Further e/ nono- e salts and

sol vates thereof exhil pr ove i ng during

manuf act ure and conpac (conpr &ssiOn behavi or)

relative to bis-lysigé sarts and are WO 2006/ 118351

PCT/ JP2006/ 309435 17 thus suitable for solid dosage

forns (i.e.. t |t n
Whﬁﬁﬁ%?I%@anlggﬁt%ﬁgg%gsﬁoﬁéﬁg%b gé gﬁ!qgﬁse q%%ﬁ%ﬁf%%

to trhe bhicndysjsinsakalter mfanthesi preaentcdhesirdnion can be

index relative to the parent conpound (i,e., 5 . .
obRa¥HE6nazdt e) CTHRE AtdriES ys?ﬂilggltéﬁ%ndh§8pvaIQEFlty with

s highir ;i k1apd #@brdeashiyipenwhich

o ahear S o TR BrATPIRE o Phus T, oLty
lemoiso-ioysimprbued irengldmide a2 oponbapact itoh piatbysine salts

tabl ets has reduced drug. | oadi ng, has .
R R
theumigidaerpondihtensidm t Bapr wet hout .caysoatingdd salt of

versus the ,
((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.

As used herein “(Ci1-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—butyl, n-pentyl, n-hexyl, etc.

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

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
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bi s-1ysine form Further, the nono-lysine salts and
sol vates thereof are stable in solution (both as a
wdnouw/11833bst ance and in. formul ation), can be PeDURL006309435
in crystalline formand are readily converted to the
parent 15 drug in vivo. The nono-lysine salt and
sol vate thereof also exhibit better solid state
stability. Solid state stabildty herein neans the
meshgbi IWtagn oR’t hies ARl bmdepganbiaimmand/ 61 slekkl eat grther

tqQrage, congitions, For instance, 4h S| o
enBof RERE" o8l vt of SHEY Lot (hosiT o bbeqy Repp vy Sthtazol-2
ylhandling, with |ower noisture uptake (and its extent)

conpared to the bis-|lysine. Such properties also | ead

to Abefeekheand@MaRFIERNT oRd t ERM REBFFREY ¥1ERREyIon 1s a

i.stute; r | 9Py _8L¢g) (42 | iazol-2-
mo e T B S RERe a5 T st as (4ary Do BT L st asazo

y1) hereof 4i-aichnpapapbkeytlo -flhdil Hofl , £hd -torieesgonidivig butan-2-

bi s-1ysjne sal r solvate thereof at_|ower RH val ues.
yl?éy@m?«th@&) uglﬁ%ggﬁgﬁﬂ) , pgaﬁpﬁg%gm pPEsi figl ?ﬁﬁﬁ@ﬁceu%lcally
ackepebpat thevahkohee rRYrvalisesnaheoy @it (e. 9., 2-3%

change in weight at 30 60%RH for mono- | ysi ne

nonoet hanol ate rel ati ve%o,?@% change in weight for

bi s- 1 ysilfe nonoet hanol at g, Conpared to the

bi s-1ysijne salt conpoun®, tbe—r@no-l ysine salt

co ¢t edly i nproged
rmimg(? e upt ake a;i‘ﬂﬁ’i gh W0 2006
PCT/ JP2006/ 309435 18 r{f at '
tenperatures as can be se
shows the noisture uptak& of bis{lysine
solvate of (2R, 3R)-3-[4-(4-é&yanopkenyl)thiazol-2- 5
yl]1-2-(2,4-difluorophenyl)-1-( 2,4-triazol-1-yl)-2
[ (di hydr ogen phosphonoxy) et hoky] byt ane. Wi ght change
(y- axis) versus relative hum diryy (x-axis) is shown,
wherein adsorption is shown by #07 and desorption by

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, susbension, emulsion, ointment, lotion,
cream or spray. For instance, a prodrug can comprise the
crystalline ethanol solvate 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 behavior) relative to bis-lysine salts and are
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Figure 2 shows noisture uptake of nono-Iysine ethanol
10 sol vate of

WO aR/138p1 3- (4- (4- cyanophenyl )t hi azol - 2-yl ) - 2- PCT/JP2006/309435
(2,4-difluorophenyl)-1-(1H1,2,4-triazol-1-yl)butan-2
yl oxy) net hyl di hydrogen phosphate, wherein wei ght
change (y- axis) versus relative humdity (x-axis) is
shown, wherein adsorption id shown by -o-, and
thmssnptabfhebyc‘or- s01]51d:| gosegs Shaws n@r-ﬁweaufﬁﬁéll@tdf It

wai(gp lys'gh?éSQQJOD % e%y??%hﬁ%%% tg?gf a lower cohesion

indds - Zedo st f lteor m@enbh)s=1y(slh+e1 2adttrifaznl - hngll ) bimilar
tan-2- yl oxy) net h}/L di hydr ogen phosphate,. wherein ,

cohgs i chafigs (yelaki¥p véPsudhtel AR hurfdiggund  (i.e.,

Ra&&c§%£§%l P. ShQ@ﬂ%n%€35€i931ag adsor Pt LRR 1s3,182QWE b¥hereos

; and esor Figure 4 shows noisture
alskpt ak® iddta mzac_r;meenbalkomdl yabneieseﬂt}cowbaned:qn@ared to
the bis-lysine form

k
theneieid vRehghtt ct’qﬁ”‘}a‘ng(e%%’??gaxi e\;ﬁs‘?’gasiyg%[g?, 3éjrm is viable

foPuEbﬂbEMtﬁéna§h§%o|%a%ﬂ%W% )t e Pigedusddedfef Moading, and
represent ed -+-, and the nono- lysine form

has eptlesenfedthgr- Aadvmg@% 5ofepless tRenpXREVeVEr I By high

I
hqu%ﬁ£§R?%%%%$:%ﬁPe 2§%|§8hla§ﬁi é coating) versus the

blyi-iyglﬁél 4fd>l)rﬁd ugrlopﬂ;@ﬂwle)r;t ( tHel, Ziohd+livazole 1-yd)bs  and
tan yl oxy) net hy i hydr ogen phosphat e 1)
sokvaheat efd'l%@ecfff o®theSsRRgPe Jd?y§l° %tm((:%?ggve?%u§ drug

suM@@gP%@s gxperisnent ablk-yyeakheated from t hes bulikolated in
sanpl e. Figures 6A-6C pertain to the nuclear nmagnetic

cryesahanoe fatra kod Exaapleeadil’ gcoemepgetai vg tidieH parent
q NVR.dat g; Fig. WO 2006/ 118351 PCT/ JP2006/ 309435 19 6B
rYer £8i K¢VCo the F-19 NMR data; and Fig. 6C pertains to

t herRe 3R dadihe FEgUE € ahd SsEL ke Cﬁih‘é&efﬁr Exasrpeghibit
1, wherein heat flow'(Wg) is the y-axis an

betbaperatlice ()t sStel kit s. Sodig Fifra s SFEa}aﬂT@A‘Y herein
mefiive i SO AGh (B ML A (- HBlon anc/or
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 1is comparable to that of the corresponding
bis-lysine salt or solvate thereof at lower RH values (e.g.,
0% up to 50%RH), but is surprisingly much lower at the
higher RH values above 50%RH (e.g., 2-3% change in Weight at
60%RH for mono-lysine monoethanolate relative to 10% change
in weight for bis-lysine monoethanolate). 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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Figure 9 depicts the PXRD overlay of the nono-Iysine
i sopropyl al cohol solvate of ((2R 3R)-3-(4-(4-
woyersapsssnyl ) t hi azol - 2-yl ) -2-(2, 4-di f| uor ophenpCTAR200d/569435
10 1,2,4-triazol -1-yl)butan-2-yl oxy) net hyl di hydrogen
phosphate (Exanple 5), sinmulated fromthe single
. crystal structure versus what was experinentally
col lected fromthe bulk saffle. Figure 10 is 'a DSC _
regatieef BEMEdafyl @ns, akhdrigin Uesmer F9DWRE WY Pg seen in
.t h -axl,s and tenperature (C) is the x-axis. Figure
Fl%‘ig?é g bl'GA curve for Exanpl e)5 (weight (% for tghe
y- arigurtenmper ahowe ( Ohe omd:metuo:-eaxigptalﬁéguoé 1Bis-lysine

ool o B S el iR
yli{ gz (2.~ éﬁnﬁb&*epﬂghﬁwl—h =k16lH 3, Zr%xtl%ﬂz%z_i.oil—’gfml—)zbu

I oxy) met hy dr ogen phosphate (Exanpl e 6),
dmhudabedn fpﬁmﬁnhmlo;mgaeetm&&@tamuct Uied odr stlange  (y-

o0 B 1B A Ol LA 108 Wldn,  wezen

adwbepeiBnheat shabnf bgw-EW, gknids dblaer)_b-ta)olns anc-e—.
tenperature (C) is the x-axis. Figure 14 is a TGA
cur VegRse BxafPPEs 6 MOrstgHE (%‘C%% OfhdigRQxt g3 ine ethanol
r at (C r e3X z<| ) abt
ool OPET M (] 181K 10t ey InBoMons) VeLBecsabt5n) -2
(znaddltﬁyublnephehmw—ﬂg géhér,él,él ~30 legadt-loty l9dhvéram -2

t hi h resents t non 0X ort f a
v1bRy S BB It AR R 1 e tone Behvarnrhgede (v-
axigftiAdys 8 %%qgr&qavey mm@m AOUKkiPr iEepaseNt Swderein

conventi onal hydroxy-protecting groups such as WD

adg00pties3ss B@W@P@wospso%g@ d2@ orrRdop bybeﬂ'zyl or

L T L iy

alabﬁomotbomydtegeﬂf R R2R, 3R) -3- (4~ (4- cyanophenyl)thiazol—Z—

. yl)-2—(2,4—d1fluorophenyl) -1-(1H-1,2,4~-triazol-1-yl)butan-2-

yloxy)methyl dihydrogen phosphate, wherein weight change (y-
axis) versus relative humidity (x—-axis) is shown, wherein
adsorption is shown by -0-, and desorption by -e-.

Figure 4 shows moisture 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—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 (Example 1), éimulated
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 data; Fig.
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Pro OP- O-d PrAlll ORRLORRL A OHPro" I I X
l i x PP OO AHO P- OO A I I Prol IVOHVS5 To
wehedsansgtse on the nethod, the antifungal parenPCT/JP2006/309435
conmpound of interest, Il, is converted into the ester
phosphate internmediate IV (the first internediate) by
O- alkylation with chloride internediate I1l in the
presence of a suitable base? The suitable base can be
6B s peinimimsdricderhe0 Bpottasiiiindayari dad sBigumb&ripertains to

sodi - hut.oxi de, potassiumt-butoxide, sodium
the; g(?ﬂ ﬁg?hgﬁgf’ll‘yl )am de, potassium
bi s¢t glret hyl skl W ) BETdesudfe cObbi MAtdmpise t her etferein heat

such as sodi um hydride plus sodi um . . .
flevs (W BmetByEBRI Yrighsdend TRMeeradbcod §tep SmiyrSp&a*is.

car g Uty i, an inper 1 ygeng sqﬁ:@j o) f
t et ?%ﬁgargoftgurlgsn,Qnggﬁyltc-u%{ev%?%%rg%{%@gn,@ e hylg’:}?.t (%) for
the- pubylset hempediaeubyl d’Ber for dheethypkdset.anmi de at a

tenperature of from ahqut 50C, _nore preferabl .
fr oft9866ut” 269P60?§C&%§1d8§%§t Pt eapP aheabglﬁil‘o_lySlne
iséﬁ@op{;ﬂe nosticpref erreksdassd s sodicum hydrpgg3ands— (4- (4-
the nost preferred 20 solvent is tetrahydrofuran. The
cyrpsphpngfleithéd zR1-8 -vhy dRodén 4 -8dd 1iuea opbsin var) efler (idd
is_alsg-hyd ste [ I
PR RO oy B 2 ot e et Ton SfggPhate
(EkampesoVve) | hesimdraped - fioat echengs Dig@lgps dRrystarid shemcture
formng the (second) 25 interpediate_of formyla V (see
verSup (behe Basa CabepiBEBLainY GREUBeCERAD gaRmy the. bulk
hesis, John Wley & Son (1991); herein
saﬁﬁﬂ%

corporated by, reference) . The reagents used in
sucRiguep Vil | idependS®nculiwepdial cikamphgdoxyvhgyein heat

fl%%OQ%}%§3§% EEE/§E%%9%/%%%4%%mp%%ature (°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 structure 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) i1s 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, Pr

represents a conventional hydroxy-protecting groups such as
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protecting group used, but wll be well known to those
skilled in the art. The nost preferred hydroxy
wonoisaagisng group is the t-butyl group, that eansbmoc/309435
renoved with trifluoroacetic acid, hydrochloric acid
or formc acid in an 5 appropriate inert organic
sol vent. The inert organic solvent may be, for
exanpl e, nethyl ene chl oride,20 di chl gor oet hane,
t-hethyl beereyd er edilviluorodeRhyndod&izene. earh thdepasdently
h referyed ct.l step,wWith the di: 1
oy ferbRl Fioit vl CeselRL e betrst et (ebaEefhRty, R ana =
ardepbahedaidengkd.step in trifluoroacetic acid in
met hyl ene chloride at a tenperature of from about O
to 40C, nost preferably at a tenperature of about
0-5C. The injergrediiat e product V may then be recovered
and purifPed bysConventional procedures such as
reverse phas® € 15118 col unm chromat ogr aphy or _—
sol vent &XPragt i on. | nf aroedta B' product V nmay he, gé\
&oWise, converted by conyeptrenal, means tgQ a{ocLégks_'Lé O—A
rmaceutically acceptable salt as described above.
I'nt ermedi ate product Vis then mixed with a |ysthev
source to obtain the nono-lysine salt of 20 the
pr edent elabereien. OBpekhei cBPEHOdi nt ERRedRAtS fPRgadct Parent
' i ssel v ' sok-yent : (e. al; ol 0
ol O d ST oE6l uf Lon. LS ThERPTPRGCR: oiag, gtie” ester
phsebhtiten {woatmediagei Mer netieat €irptoductedMpedsate) by O-

eated and .treated with .an aqueous solution of 25
a1 fylrEdop vath Ehlpatie bt So Wil | &% abpaopeaseBee of
a Beithehweean about 185 ANd ANUtH8s8. RRef abbyium hydride,
bet ween about 4.2, and about 5.5, to obtain the fina

popaedien | . hydeidear r oroglumangamadds i nsobtaini ng-bheoxide,
re.mpno-lysine salt of mul a | .w thout . .

oo RS e (5P Rt g Thatby s 56 PSkRavegi ay Lygnice,

po28664i 1h835E RCTMEEAA6130843mide,, Q@R EmbtHRaRibns 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—Butyl ether, diethylether or dimethylacetamide 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 1is tetrahydrofuran. The most preferred R is
hydrogen, and the most preferred R' is also hydrogen.

Ester phosphate intermediate IV is then subjected to a
conventional- deprotection step to remove the hydroxyl-
protecting groups Pr, and then forming the '(second)
intermediate of formula V (see T.W. Greene 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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R 11 x lysine /~\~~ +\X HOP-0 0-A HOOC NH3 -0]L
-PO OA OH pH4.2-5.5 OH VI The use of purified
woeamang3skl | results in fairly low yields of PCT/JP2006/309435
intermediate |V (approximately 10-35%yield) in the
above reaction, resulting in |low overall vyields of
- product |I. However, when a source of iodide ion is
added to 5 the 0-al kyl ation 8tep of the above

procgacttiioy, theupi ebdedf hut eriedi abe | Welld known to those

pect ed increaseg, to u 9 t hus als .
Sks%ﬁg i i c%nJHXy i eas?]ﬁa Wgtylpeﬁeuf%lfref% %8?‘% é)rogceCtlng
grpt@ducts V.tHd is-hetyevegréhat thetaddihi opeof ddiRved with

iodide ion may result inin situ formation of the ~
trddilveseesditis 2 drod e o Ht ke miei 2t | prafermigeacid in an

ap%%rth%teR anégﬁﬁiéféaﬁic sbiRdtila and.that yse %&ganlc

reagent resu nalarge increase in yie
soflivenitnt emaadi atlee ) V. £orr at t erphple, substichyiiene chloride,
i nterme i nternedi at e

Il1la directly f
dllclchﬁorﬁ’ &S| rg‘ted%]tyé%e@fzetnﬁe ggovg¥rllg§gpr&me%\,g@nzene
InWashel s useesabul rdyr radf Qfegﬁd’&@dﬂﬁ&?%%eglth the di-
stability of iodide reagent Illa conpared to the

tegniigrivddvutivleramddinmt el t |13 . preferrednaei de mbehodptedrection
st&% Eﬁ e? {yiu%ngé¥€fc %1J%gch?bLﬁethgléggrn%%l%f%de at a

I on

telnbbr'a‘&utriée PF egepme a@fo&?ﬁs@’ sushagsc MHOEWI%%%W at a

may act as a reducing agent for the |od|ne)
tehgkiravedet bat aldwed @dizie.is reduced to |od|de |on

whi ch then converts chloride internmediate Il in situ

to iL6@ gentermediate product 'V may then be recovered and
purified by conventional procedures such as reverse phase C-
18 column chromatography or solvent extraction.
Intermediate product 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, intermediate 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 3.5 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 Illa to facilitate this step of the

process. The exanpl es bel ow show the 0-al kyl ati on
webke/ugisng WO 2006/ 118351 PCT/ JP2006/ 309435  B8T/JP2006/309435

el enental iodine that is the preferred nethod of

carrying out this reaction to get internediate |IV. By

formng the iodide reagent Illa in situ by addition
of a source of iodide ion oBz2by reaction of iodine and
5 reagenRl 111 in the presence of S¥kong base, the R R!

F%atk%é;ncreaseg, yiel d of internﬂQﬁg&v/{ allomé?thgyi
HO-HPL€0 @tern pr juct v t.o beHODCaI | NNgg'eaOHyp—0 Oo—Aa
|ﬁcreased yield. This [ eads, of course, to gr eatdy
eased yi el d ®¥~4hé5nono- |ysine salts and sol vates
theregf of formula |I. 10 The source of iodidegion is

preferably sodiumiodide, but may al so include
IitTh@nubemdﬂap&f&iiﬁdi@dhdentcadmlﬂmsmtw$dén cobatlty low

i odi de, copper iodide, rubidiumiodi [ . .
VLSRR dOT ST RESITERLBES atd CAFEPARITBATERY AQGUESD. Field) in
thgqtaa/&}eeml%éﬁtltd?ﬁ | edida Siald %e gener avkyausedypelids of

5 ‘equi val ent of parent conpound A-OH. Wen el ement al
pra)(d)ldd:t]el'l-s Hewdven, t Whevoaplsongost &f, iabisla pn 19 3dded to

equi v nt of iodine, prefera equi yal e
th n‘é 6’3 ﬁécrl Qqu?%%ﬁ’ en? %h%a?{@%f’gcg:r%aound)r% g—ﬁ ééeld of
int&enbaseseand sel vaekpethadlyr € ndsetsshertd ag nteo oaibout 90%

iodide ion is used are the same as .those q§scn
thaposesowRdaniéagant 1yl Frcs easdd@ s e/t vt llBEermedlate
pr# Jef st,ood {hat whene Lag SUbst I {Hentqgh eYes cH?QQuénlodlde
€ above reactions contain certain reaction
iosemsiyt i vestilinctironah g&n@@sfsumhtapnammﬁot®ﬁ CorreSPondlng

car boxyl at e S ht result in undesirable
iodide- +BREFTS %a%gsamﬁ gn%gengﬁ TBEL8¢ ot ect ed by
conventi onal protectlng groupsaknbmm to those skilled

in the art. Suitable p&opg thg<9roups and net hods
for their renoval are
Pro//

ITTa
and that use of this reagent results in a large increase in
yield of the intermediate 1IV. 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 IIIa compared to the chloride intermediate
ITI. An alternative method that is successful involves
using iodine 1in the O—alkylation step along with chloride
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 ilodide
intermediate IIIa to facilitate this step of the process.

The examples below show the O-alkylation step using
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30 illustrated, for exanple, in Protective Goups in

Organic Synthesis, Theodora W G eene (John Wley &
weanm/114891). It will be appreciated that. cerPararP2006/309435

products within the scope of fornmula I nay have

substituent groups which can WO 2006/ 118351

PCT/ JP2006/ 309435 24 result in formation of optical

i somers. It is intended that3 the present invention
el¢menuae wiadiine | thatcape &he §u@ﬁenﬁﬁdc@eth@6néﬂ% garrying

ouf S 85 ERLITELS ) LU CRCLBRLRRL ol 18 (R O e o

eni c harmaceu |ca y actlve salts or
SO|B@tESrmﬁﬁ@e¢me(ﬁodi&%Fﬁ@S@@ﬁtlmWEBHﬂMWSﬁﬂMkEyUdeltlon
al one or fornul ated as . nedical  or gharnaceutl

Ofcéhpé§PFP§ns°€oﬂﬁ¥P§#hg}Opn OBdditt i 6R2EEPRe A tﬁﬂglne and
reégéﬁ%ollem nQRedLRg! oo AL MTBICULL £8LYLY RESEPIARIE greatly

rrier, adjuvant or 10 The pharnaceuti ca
1ncnapmedtwumﬁxhagfbenmergaﬁuathohﬁW sméhwas1ﬂapsuhésrmedlate
et.c form s

bl , [ .
or @R Sn® e peRERORE o erdi ST ot 1afeRagRHc iR d.  This

1eba@bl eles @&ﬁrse[m)to(lo?i:@a@l‘ﬁ captealkked-yedAS6f the mono-
formul ation Such id forns, such as gelatin

lyeapeubastar apenpréyssas1sheaprst 8L &am apﬁepared in
anyTﬁgngﬁﬂﬁkggaéft%8@95@”%1 fgrg?é§%?1 na; Ihv§od1de,
ated I

oun can be i ncor por atlon t hat
but nmlatydeaslsmhaimbedlél ﬂ:athyumcaepludbl e cecsamm efedsdeh asdmium

exci pi ent starch, | actose, nders
io éﬂg?,ncoggﬁ% dS81dgun) | CHRRG Nt %@ aﬁ%ﬂ%g g% gtodide,

bagguﬁl@dﬁﬁéé PriABgGlodidd £04 N catidnel) . i babdd cantout 2-3
(e.qg., gneS|un1stearate silicon dioxide), and

egeweelentag of fhavoipdgdagenndt(eage, gBG@§§élY used per
sucrgs t ccharnt,cgggh%nd iabhcylate and

quéE% ?ﬁ1n9? Pgari'ous e atlngs can al so be prepared
forwhbge capstédesannd dahleet $st axgwmili fiyy thiee f Icﬁt)l,qﬂSLngZSStep,
tastes, colors, and shapes of the capsul es and

abpybl ePsl | {0 aédpt|GHUlVﬁé9PH caﬁrléP§l§8eh rsefareply 0.9

qu%& Jé%%lgrnlt g%a‘@%&ﬁr yﬁ Oel\ﬁfgb}dl%éﬂﬂc@f SpaPORei 88hFound 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 IITI 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 reméval are
illustrated, for example, in Protective Groups in Organic
Synthesis, Theodora W. Greene (John Wiley & Sons, 1991).

It will be appreciated that. certain products within the

scope of formula I may have substituent groups which can



10

15

20

25

30

such as corn, peanut and sesane oils, as are

appropriate to

the nature of the active ingredient

wandetihgssparti cul ar form 30 of adm ni strati on HeTUP®U6/309435
Adj uvants custonmarily enployed in the prepar
phar maceuti cal conpositions
- included, such as flavoring
preserving agents, and anti
re§@@6/insﬁ@mna@ﬁxupzﬁbangugngB lSQm®1$an1ﬁtEisaQ@®ebﬁed that
th%CigreBHT and BH/ The conp
ea

as sterile water. 5 'For exanpl e,

ent *ion. 1nc
O- use Ofﬁ]Of in po

R-pPE&p&re @by 2E6pLe SIS -or _
oneT % BBH&I@& éé’lifgﬁ%@i%.t alLCQ"'BFre

epar ed conpr ess

may be advant age
agents, coloring
ok dant s,

|t|on

ati on of
ously
agent s,

for exanple, WO

be in h
er W&Fﬁ%PorlF%cd%%???LHQ%ﬁw suc
opathtane idomeraf del hvyely ai tdpimeadid ablevedd CtBesusl, i.e.,

nmol di ng, optionm

ing in a SUItab

a tablet may be

'y with

E%%ekﬁereof

oftmaamnraﬂﬁntmnmﬂbmwiomnmayfbeeuHammaﬁpnécwn1formulated as

but not t t

meggEPdnal 75 mPRad A o

ad@athbar,

| ubricant, inert diluent, surface active or
PharEpersitagaddenecceptabie (cakeiom| @ed uveall es didyidne .

the%hgvﬁégkggeﬁ%hndfw toagjl ene %vl?l\/ls?h ﬁ |Br'§ge;(

subhqmsjdhﬁaumﬁs ThabaabsntpOWde@blvetnngreﬂieﬁm flogadd form

[ t he
SUgf &¢t iSR

taB@LE't%m eth.SomRe
sol vates thereof of genera

nposi ti on may vary dependi ng, on the
uFHﬁ’@rSedusé’rﬁpetbeWSaﬂip

cayse ihey n@@ﬁtwﬂ@& §@hé§sén% Hulation.

BT et o t

formula | have |

or granul es,

o i}
- ieBRP P ohi e ac cuptsbiwino,  in
whi Ch iy COBPLESE ONetIa®I& Of Fhgredient,  a

ELW 5sc9{1d form

anpunt
fech capsules,

nmprove

Sulhnd$ ¢ hgd ddidinmg , 26uphocessigrdadie toapewles or compressed

e OERT Ot ar he CATARRCE: of B &Y 2 I

|nven(|on Can
Folroefal@llieQn t A st iSue he ipRetdd esaml bowW hBerpheseBl into a
i nvention to be adm ni stered by a variety of
foramlatderat | BRaker el RCAEERE sebBRrEMEABHES CBAdVeof 2CFEPtable

ca:?:x'_?l%%@m%

parentera
gelatin, cellulose, gum),

(e.g.,

alginate, Primogel, and co

magnesium stearate, silicon

flavoring agents (e.g., gluc

salicylate, and peppermint).

[ubility, the

tPres nttechniques

nmeans.

Iu]%h %@“&icﬁfﬁféﬂ@ Péarb be :Qilfzﬂcht 095891338 binders

disintegrating agents (e.g.,

rn starch), lubricants (e.qg.,

dioxide), and

sweetening or

ose, sucrose, saccharin, methyl

Various coatings can also be

prepared for the capsules and tablets to modify the flavors,

tastes,

addition,

polyethylene glycols,

colors, and shapes of the capsules and tablets. In

such as corn, peanut and ses

liquid carriers such as fatty oil,

ame 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 antioxidants,

such as flavoring agents, coloring

for example,
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(i ncluding intravenously, intravascularly,

intraperitoneally, subcutaneously, intranuscularly,
wonvoeaggzminal |y and i nfusion techniques), wheperarPiohe309435

adm ni stration enploys an effective or therapeutic

antifungal amount of the salt conpound. The 30

manmal i an subject (e.g., human, dog, cat, horse, pig,

etc.) can receive such oral22topical or parenteral
vibamini Bt r asicerbigh@elion Medd anterkidk. \iheooempesdsions may

PCT/ JP2006/ 30 5 The . t] ut.Lon . .
be Chi REPAUT P CAeciatl oL ude TRt aaet ere Pe iaagyttution
atsalhdg i eAsmeorofli sedrisicans andh < esilieapdwdevshiolet hich as

ext enpor aneous preparation of sterile injectable
steslL i BASSEr di spersions. Additives 5 include a

di spOLuLLapealbd e p1A0MSA pLs AL ey 5PULURbression o

acetate), buffer (e.g., sodiumcitrate, glycerlnef,
moldbdhgni Dptg cagenty (wlith , ogéuocaselormndastabsdiyeingredients.

[ OnNS_ Or_suspensi ons .,

cofprrgechobELAY s MRy 1oP\ ineRetd P TR 0

" suPt&paeetnddh il gl yeer cdetl vguiithgrRalivetthyligne gikyeet$lowing

m xtures thereof in oils, or some other nontoxic
fopmr ent HIdinGc c ptabnet diligedied ot ogol RRWEST f ¥ granules,

Ut | ' = i.0 t .
oofRBER T BN i Pk B oyt PREe oy g ier
whack wayecomRiriger ‘'iesamtnarg @anhd i Sebohcenspdinertsdiluent,

chloride solution. Jn addjtion, sterile, fixef,gils
ike. Molded

SUBFBCECARENTS oRAl | § P DY 49%R ol VBNt

taBUSPENGhNY WRAiMAle WidehofRdhBaryn candshi 09818 machine, a
storage and use, these preparations contain a. _
migkeser vaff i the mavdaired conpbsindensnoirened ewtitbn amy inert

.be.prepared.in unjt dose formdn ules 20 or in .
Lighif SR ai H61%s SRa Ry ot ar i ada Sredd il fagnd in

theSuspeding.orstady | vairgg dpdrdiiseer sh nghagemicind nofl betive
cases, the formnust be sterile and nust be fluid to

ingggdégrpénto PRarIBASy S&prrAgdli Gy PeEISHE- It nust be
staphgoundgr Lhge condi t{ﬁ%—dﬁsf@msaacltﬂgea%@qor solvates

storage and nust be preserve
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 several modes thereof. For
example, administration can be oral, topical or parenteral
(including intravenously, intravascularly, intraperitoneally,
subcutaneously, intramuscularly, intrasternally and infusion
techniques), wherein the administration employs an gffective
or therapeutic antifungal amount of the salt compound. The
mammalian subject (e.g., human, dog, cat, horse, pig, etc.)

can receive such oral, topical or parenteral administration

when in need thereof.
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25 agai nst the contaminating action of mcroorgani sns
| i ke bacteria. The carrier can be a solvent or
wdiepansgison medi um cont ai ni ng, for exanple, WRCEIP2006/309435

et hanol, polyol (e.g., glycerol, propylene glycol and
l'iquid pol yethylene glycol), suitable mxtures
thereof, and vegetable oil. 30 Further, the

adni ni stration dosages can ﬁﬁiy. The dosage to be
adnfhes}@@@@@@hg@altos%lufaggts eFtUelrttablcﬁn figg injectable
articular ¢ se artjc
T L A T i
stéhelsat @roezd@rj;@ V\&aﬂocstmé835&@@’@/@@2@@:@1@0%@5@2&1% of
condition of the host _and the artlcular situs and
stergani shnIBEFAG Er eGPeHT18BFecPTonddFPERE1RRF i cul AAdITiVes
1nPﬁ$&8rred §§§aﬂﬁtléﬂdaﬁgyt€eQ§ apebhsath dh1ibelatds sodium
e di scretion of the phyS|C|an or
aceebee) pari knfdrd carebg-det esaflhen bycisraggri neglycerine),
In_additi t he a mnistra n
lsg§P9leﬂg g8HEFAI qﬁoﬂever OS%;Itggg S%Fgg?lEQQr (e.g.,
po@9€Eﬁym€ﬁe”H§19@oladﬁlnlSb@ﬁ@donarea&erahbpenslomalIpf the
manmal i an hosts in an anmount of from about 5
acﬁgmaysaﬂct a@éutsoﬂ‘(ﬁfgq da§. arhBsee 163§6sesalr ¢ prepared in
. ar er en Gt h £
glyé%?@hdu Q{ §§Eﬁ¥féﬁ gﬁg?GOHgloﬁgﬁ dd%%%eg are. in
oimeclbedsdmajdﬂhﬁrchmnmpxa@rpammmhenalhg scopeteblehdsluent
i nvention. Furthernore, adn1n|stﬁ8%|on of

Orcdﬁﬁéﬁﬂﬁé oFOT t RE2PPESent®S nYe P %OQaﬁlbe Coﬁd&@?@&elel

ambRgei ERE" 8£BGhEaBle lveHivided glosessoMigilts that may be
adn1n|stered orally or parenterally, one of skill in

empheyact aem wetermi rRinggn’sbl sohwblpls ¢Md hésghpric sodium
npaund_and tlnes of _a ti .
Ch;&%% St 37 %t &n. %@{Héf&ﬁ Qe r %P flet %k%s are

orarly, Sui e anbunts of t'he Sa
cobRepeUREaane idmpheysange of 851mgnto ckd28uspendidg medium.

anywhere fromonce g day to three tinmes a day. Wen
Un&@mlﬂQﬁQ#QQF$ar§ﬁP§#§PPFSttﬂﬁsu??gﬁﬁge nﬁHH%s gpe,  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, polyol (e.g.,
glycerol, 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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the salt conpound are in the range of 85 ng to 1020

ng, and anywhere fromonce a day to three tines a
wdayoe/128sAl t ernat i vel y, the conpounds of the pPeTAP1006/309435

invention can be administered in the formof a

suppository or pessary, or they may be applied

topically in the formof a lotion, solution, or

cream Additionally, they nme%/be incorporated (at a
copgatantr #h dhaiphest 1094 itheo rarGignantstonsi snidngrganism

0 ite o, .sof t Ite ffin b

beﬁgae% %ﬁﬂ%%11\%%%fééiﬁﬁr%%wgééb?gfgg?%igﬁd?%gferred dosage
anfir esereatofvesop \Wo aA0061,1 18351, P/ 1820066 3004381 s28etion of

For topical adm nistration, the conposition can be
thgppPREdfo2RheChf fERTREF- AR BARNt vRPY 0 FBUr R mestergdyped by
rofkinSOopRt@ber, variation thereof. Formulations

suitable for topical admnistration 5 include |iquid

or deniaddguicnpr efar atfonsistireabbe foimepenety avaom. In

throuygh the skin (e.g., |jininents, |otions
9o henent SOTETERMs, LB 3Bt Bs)or SHAH YU calompounds may  be
adhehiBkatiean$a redit drizgyde ONer DI yrof @ ek ENhAGhosts in an
agents, hunectants, an/for enollients including but

amggnt| i3 t Egoro shmitthah @igndand pet Béloattunt - Beds\W@y,- or These
y | |, it ine oi | in,

dofEEI T SRERPLIED) R ez deia ey Paf quduy oan be

indiednealt hénsheenkisvewhale ohighkvat eri slosespeddedgers are

di,ssol ved in, faor exanple, a m xture of one or nore )
megt Pefle OPPoHE HARAGAS ofte sBibhiln dfodteRar @f this

ingeh®iBal. yetyhene g ¥ ol aghk AYsdrpatahl idr 0ol yeghpalfds of
60, cetyl esters wax, cetearyl al cohol

the- peepledddegarit idiehzgan  heccholdugtédndtrereitfoer single or

di%& %geg%sfornulations containing the active salt or
do6fVdt €°°CRe active i ngredi ent is suspended or

di swakvecdrinifste@ANPrLel1Q BrXipdrentcdrt1aR6 0SndDHE skill
of 20 the follow ng: mperal oil, liquid petrolatum

inphFRe  pEEr of2 uSRBPIenSHISRRIS FAYBERt IBA etde  salt
cofAABbié%y RLAPYL ARG GRMRAHAG: fPMSidhyi ng wax and water.

When administered orally, suitable amounts 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.

When administered parenterally, the suitable amounts 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 éonsisting
of a white wax or soft, white paraffin base together with

the required stabilizers and/or preservatives.
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suitabl e topical amount of active ingredient of the

salt or solvate of the present inventionis 0.1 ng to
wa3WengsRd adm ni stered one to four, preferabl pCcoar2006/309435

two tines daily. For topical adm nistration, the

active ingredient may conprise fromoO0.001%to 10%

ww e.g., froml1l%to 2% by weight of the

formul ation, although it naj”%onprlse as nmuch as 10%

w/mE’obuttppefse&abagimmmsﬁﬁaélpﬁan Shew ®omppgifdpe gen  be

rably from %0 r [ h

apggﬁg % s%}il%afae%et%égfje ]ré)osft‘%‘!(g8 Etg)sg%{%lﬁil nggrﬁl ;sro% day, or
soﬁénoﬂhég baradﬂhﬂhStaéedoEntranasalIy or by |nhalat|on

and_ are_conveniently delivered in the formof a

powHRFMWHAPA0BA118851 LPRTEIP268E/ 3062B5C329 | ﬁH%PEFSEFathH

1nBPugEr 0$9LuSAr A% rPr eSRAL AL LAMGT 1 9%@95@%%1 zgditable for
contai ner,” punp, spray or nebuliser wth the use of. a

pesatrabhenpropebhght the. gskidi clitegoedi f LdbinaptRanelotions,
i chl orof | uoronet hane, dj ch orotg?%ﬁfluoroetha

o hEHFBFPuorvaT Rave. SacHPREtdot: 1. 25 Kol afitiorbor RERECL3tions

uor oet hane

cahHEAC1438A dHler ade e K] tickening agents, humectants, an/or
1,1,1,2,3,3,3-heptaf |l uoropropane (HFA 227EA [trade
emgil kPRE Scardisn- wigd deowk oﬂﬁEr ddi&iside gtéé Xppthae  gum,

peﬁ???a%ma Pressyrd.zed S‘Ero ett'?l %%I%age LSy MY sBenitol,

éd by providing a Ive nEiere
miaspHnt 0110 ﬂh&mﬂn&sswquaﬂénﬂnn&ndmﬁhephnpe SpFay anstance,

nepul i ser may contain a solutlon or su si on of ,
lnac%??éogéltOBr SISt e FPE. I DVEEFRYCa ﬁgﬁgur%§(ﬁS°lV£%e 1s

suebbanel apd dhesprapel 1 ant roasckBepiel ventni whied #BYone or
addi tionally contain a |ubricant, e.g., sorbitan

motrei olfedthe @Mmamwah@gbs faudétansmpppstearate, a

eoSiEMR T acE] ThE Dbl KOSt s oo, oo

es@bra wzpoundeeéat:pe pragseimio i, nvemwmymddacamlabl ®enzyl
powder base such as l|lactose or starch. A sp
aleghpdsipticonvateyy. | Eﬁﬁn%ﬂn?ﬁﬁ&ﬁl§%r%ué%FaPP6n08Ptﬁﬁélng the

ac@%%@ Sl &9r§%¥ﬁgﬁ§ t 3 ?E%lgg Qfn fr A 11 ¥ SR sBended

arnaceutlcally accept a I qui d
or dissolved in, for example, a mixture with one or more of

the following: mineral oil, ligquid petrolatum, white
petrolatum, j propylene glycol, polyoxyethylene
polyoxypropylene compound, emulsifying wax and water. A
suitable topical amount of active ingredient of the salt or
solvate of the preseht invention is 0.1 mg to 150 mg
administered one to four, preferably 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 formulation, although it may comprise 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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carrier as nmentioned above. The spray can be used for

topi cal adm nistrations as well. The inhal ant
woaopasssion woul d al so have the novel nono-| PeTaR2006/309435
salt or solvate thereof of forrmula I, as well as an

accept abl e propellant as 25 nentioned above. The
nmono- 1 ysine salts of the present invention, or
_ solvates thereof, are usefLHZ%ecause.they possess )
inpRarHROS Gdt cREL AP} vEPray Pressinfaltd o ncf i agpressurized

L Lcul ar nng% nd L cul ard hyp@n 0

CO@E&%P??&aI*%?ﬂ?he g? O?Pgo %éﬁ%é%o ?%gﬂbresent§nﬁg of . a

suiihebiti on paopealsefnt, for ¢ hg. treat dénhloropgiétentroorthane,
of topical fun i nfections, Jncludin hose caused

txfpnl SBpFauogPReahanaa, - Tr (A e bR ey 2

nyBRbeenRPBAYkARe Addidd onad | y1, WO 2006643885doroethane  (HFA
PCT/ JP2006/ 309435 30 they are useful for the

134RevErddm oerklea®fent, lofl fuchshal3-Hafftadtiuneoreerare  (HFA

di_da al bj S. cap. also b I n

22388, b SpREEELS skt S e "B o3 e rilfenhe oas-

InCahsedaskor fexamues suyi spk caeso o1 Carltk ddo5agkbuinabhsmay be
Crypt ococcus neoformans, Aspergillus_ fl avus,

deRgEBEGRA BY PHEAVGEHEY ottt ot Yetel ParhcdcRpirsgds amount.

ThE S}%gegéa%zeer %&ﬁ‘%&?ﬁ%f?s- Jﬂg,s, Ao did tRbuliser may

anot her aspect of the presen nvention, there is
coptevinded asaithiooh ofot r satsipegsd ohungdl the iadetve osalt or

hat conprises_adm ni stering a ph ceutical Ly or
SoURBFpelt Ceal 1 6 bt Ve SrBuRt oF TRe cBigotd PEogellant

ashaste sdheedostwhscpakbiCW@Tilts chamayredddte hosk, lapdicant,
nmost particularly a human patient. The use of the
e.galt sSOFbeAN afted otligatdof ofCanfdiesaRtl AT FRHEIRT orfmade,

o) ﬁe%%%Bl %PUthﬁﬁﬁfhgﬂggﬁgﬁnusef&£ t@gécog?ouggs Qhhaler or

venti'on i n acture of a nedicanent for
inthe€ flateat nent loéd fomgal aiceBledid onentean abs@oprdar dedk of a

The in vitro eval uation of the antifungal . cE&vities
cogpound of the present invention and a“suitable powder base
such as lactose or starch. A spray composition, e.g., would
comprise a solution of the novel salt (or solvate thereof)
of formula I with a pharmaceutically acceptable liquid
carrier as mentioned above. The spray can be used for
topical administrations as well. The inhalant composition
would also have the novel mono-lysine salt or solvate
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 because they possess
pharmacological activities in animals, including
particularly mammals and most particularly, humans.

Specifically, the salt or solvates of the present invention
are useful for the treatment or prevention of topical fungal
infections, including those caused by species of Candida,

Trichophyton, Microsporum, or Epidermophyton. Additionally,
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t he conpounds of the present invention can be

perfornmed by 20 determning the m ninmuminhibitory
woanwangisati on (M C). The M C is the concentr aPCOaPmN6/309435

test conmpound that inhibits the growh of the test

m croorganism In practice, a series of agar plates,

each having the test conpound incorporated at a

speci fic concentration, is i 7ocul ated with a f ungal
theyr #4¢ 28SaRdl edOR ﬂhﬁe@F@V?HEhOPn@@xﬁ%ﬁ??%ﬁHQSOf mucosal

1nl3%lc’:rt§_o§ﬁts 38&1 g@eb ?2?&1%6% . an(rjﬂ%%z can also be

presence or senc ungal grow
useel evant thencpnevemtnqm sonotekatdct oarfgamystemita clfungal

: n.be used int i ncl ud di da__al bl cans, ,

iSRG | oA gatiE THTENORhy o spBPecsBs  Of Candida

al%h%%%%porU@k§9@oco@@bgernﬁébféﬁﬂaﬁbQCCQ@éﬂarglllus flavus,
Cocci dioides” immtis, and Torul opsos galbrata. It

Aspleauiid lyes recégmMéausmat CepciboidmR®, somBIggacadiodes,

| v te th re Q resent invention nmay not be
Hig et R el *U0 20061 118981

PCTLhR20Q06/a30M3IG nB1 thhe amovheo exabaati onfof thal t present

or saql vates t hereof of . the present |nvent|on can be
inygntiieg ot %r‘feal§eﬂr@§71<§‘ieddo%emeF€9@|§ by freating a fungal

1nE E%@@ﬂwﬂﬁg%%%oﬁﬁriégéa¥§ﬁ9H§st@£§ﬁ§'anﬁérﬁﬁceﬁEQEally or
mnistration to mce that have been i nocul ated w

tharapaurtamaldfy fefigrrst (e gamo@ahdirda tdlshi eamsiund to a host.

Act t det th I
e NHURt b or BUBCOPLATEY ot O FFRPSSHoshgeLf o8N8 most

paaftieflbhe yWeatduneih Putiwiy.eated group of nmice. The
dose |l evel at which the test salt or sol vate conpound
pr ovinge 150% pridtecid brs aghi At vekes therephaprfefirscipresent

nttri%n qigﬁ%ﬁ?néo%tf%@gls Theg NpRe- {1¥§' Be $akt Solbounds of

Sivates present invention
thlenejgmem’eﬂbiy |mreaeemd]mﬁm1tdinmgoduatmedlmwment for the

e leﬁ'groscopl c%%gggo ta| ni nrgeC od solod‘%)ﬂlfgeac;y of

rel aase :Erhev:él-’ércp' &a&iw&&&mguege( 8n8ifuhBBet E@R 188 Bes of

prodrug). For exanple, as shown in Figure 2, there is
the <o urdghetf 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, Trichqphytén spp. ,
Microsporum spp., Epidermophyton floccosum, Coccidioides
immitis, and Torulopsos galbrata. It should be recognized
that, as prodrugs, some salt or solvates thereof of the

present invention may not be active in the in vitro test.
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change for adsorption and <5% wei ght change for
desorption at 60%H for the ethanol solvate form As
wanaichasssexanpl e, there is a <0.5% wei ght charge/JPm06/309435
adsorption and <1% wei ght 20 change at 60%:H for the
i sopropyl al cohol solvate. EXAMPLES The foll ow ng
exanples illustrate the present invention, but are
not intended as a linitati om¥hereof. The
abbFbei &t onsvaisedal wathen eginpkéssarar conventéonbhepgof of
abbrevi ati ons [l -known .to those skilled in the.art.
EnE RECEERY RO VBTSN ATTbil USEE b A5 1o} | BusSThcE of dose

lekeUb( Py I tird Fomn esmesiat wre inophvensusl eif$edtB88nd or by
=_gran(s) THE = te.trahydrofuran nL = mlliliter(s)
orpd 2guerissIstipeT/ArPIueE JoYMBF Ay been| fpgpugared with a
= di t Et Z.ethy - TFA =4 i o ;
Sttg%%gl u%?o?c%ﬁ%§a2ﬁlg'5 (nﬁj%glé d(l'Ll%: Fg%g%rgf hanémtlvrCy s
deCrBtinedabgt auirpridiend thechesdotiwol Nyt ekaaptesatalll group of

.tenperat ur are_given in degrees ntigrade (O .
i Tihg S ReEeir S Aot e ie° A b orthe nogrgn of an
un@ppatabiug b b€ NOEeCOr Iefd egbsd 01 BHQLORNUM 8 the test
magneti ¢ resonance (1H NMR) spectra are recorded on a

saBEuRar SO0 LeBAfRIOUAN 3000 Grdes \RI T apr Geevhion3goainst the
1efPEE! LRUBLE! o rAkheSRAGHLR 1318 ydetimyied 1n CDCI3 or

nlress otherw sé i ndi e em cal shifts are
r epohtedmonoS lymiihe ( paiits elat | vdolwates thereof of the

tetramet hyl sil ane 15 (TMS) _or ref erence sol vent. peak
prgﬁanpggép%ygpéﬂuc%%%§égﬁﬁgdly ?ncrease the handli£6 due to

low hygroscopicity while maintaining good solubility of the
parent triazole antifungal compound and also release the
biocactive compound (e.g., function as a prodrug). For
example, as shown in Figure 2, theie, 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 prgsent invention,
but are not intended as a limitation thereof. The
abbreviations used in the examples are conventional
abbreviations well-known to those skilled in the art. Some

of the abbreviations used are as follows:

h = hour (s)
rt = room temperature
mmo 1 = mmole (s)
g = gram(s)
THF = tetrahydrofuran

mL = milliliter(s)
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constants are reported in Hertz (Hz). Splitting
patterns are designated as follows: s, singlet; d,
wdaodslieszsit, triplet; g, quartet; m nmultipl ePCTHP006/309435
broad peak; dd, doublet of doublets; dt, doublet of
triplets; and app d, 20 apparent doublet, etc. Mass
spectra are recorded on a Kratos MS-50 or a Fi nnegan
4500 instrunent utilizing dBEect chenical ionization
(DCl, isobutene), fast atom bbpbatehent (FAB), or

el ectron ion y (ESI). Anal ytical thin-Iayer
chrpnatograpﬁ%g%iLcy iS“carr?%%th§ %E?e%n pr ecoat ed
silica gel plg¢ssc (60F-254) angyvissatazed using WV

l'ight, iodine vapors, and/or staining by heating with
net hanol i ¢ pHo&phonol ybdi ¢ abFHf lu@eveFeeliphase

chr omat ogr aphy;, 4 erformed | |8 £olym using
Cl8 silica géﬁéi%gters Cbrp%?%?%%nééggparative C18

125A) at 30 quERMUres sonewhat abowkoaihbpspheric
pressure. WD 2006/118351 PCT/JP2006/ 309435 33 EXAMPLE
1 ((2R, 3R) -3- (4- (4-cyanophenyl) thiazol-2-yl) -2-

(2'$ﬁ'the following examples, all temperatures are given
di f uorophenyl)-1-(1%L},2,4-tr|azpl-l-y')butan-z- _
in yHegyeet BdntdignatteogéhCphospratel bnBo L p5pné rgnl determined

et hanol . 5, so| vate ™H_ P -0\ 0
nC2?%C}Flﬁﬁﬁfpkﬁﬁ£m§§rFapgggg%RSAnagygkg'r|egyﬁch%grreCted'

Présnd-Hettom f | asdnetlt ppedsohihica EEhamikpl spectra are
stirrer, nitrogen ' inlet adapter re-

pLessu . .
reeek@det zPRg 2addivkedn TUthel BF ?%dAMF§ﬁ aOFulbefd et uRFmInL

BO@n%pectrometer. .All spectra are determined in CDC1l3 or

D20 unless otherwise indicated. Chemical shifts are

reported in & wunits (ppm) relative to tetramethylsilane
(TMS) or a reference solvent peak and interproton coupling
constants are reported in Hertz (Hz). Splitting patterns
are designated as follows: s, singlet; d, doublet; t,
triplet; g, quartet; m, multiplet; br, broad peak; dd,
doublet of doublets; dt, doublet of triplets; and app d,
apparent doublet, 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) 1s carried
out on precoated silica gel plates (60F-254) and visualized
using UV 1light, iodine vapors, and/or staining by heating
with methanolic phosphomolybdic acid.® Reverse phasé
chromatography is performed in a glass column using C18
silica gel (Waters Corporation Preparative C18 125A) at

pressures somewhat above atmospheric pressure.
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10 tenperature probe was charged with sodi um hydri de
(2.89 g, 0.069 nol, 60% and THE (50 mL). To this
webnooeriegdssuspensi on, (2R, 3R) -3- [4- (4-cyanepngramng/309435
thiazol -2-yl] -2- (2, 4-
di f 1 uorophenyl)-1-(1H 1, 2,4-triazol -1-yl)butan-2-o0
(formula B) (10 g, 0.023 nol) in 30 nL of THE was
added dropwi se over 15 20 mi3%utes at room tenperature.
After stirring for 45 nEXAYEBBE & sol ution of iodine

[

Bonhl Sa-Shai i e Bar CERY A 60 Y M) ohm et
difodbibenenl1sonpoundldp; tettibuby1ckioparanhhyt

phosphate (formula TTT7) (13.29 g, 0.035 nol, -680
viewylngthyd dibydrgaapnphesphake megeriysinexcads whanol
Sof&é{ged for 4 hours at about 41C to conplete the

ion. The conpletion of the reaction was judged

by in-process HPLC. WD 2006/ 118351 PCT/ JP2006/ 309435

34 OH \1/ N~NHH0C'\|091NNSP'OCI FO / 1lIl" FB

NaH, THF, 12 0 O P NN/~ </I~NCN NI SF IV F The

reaction m xture ma§/§§ured into ice-cold water (100

n). . The aqueous pKaseOmas\ segarated and extracted

O

wi tret hyl
N

HOOC NH;* <f /J

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 (2.89 g,
0.069 mol, 60%) and THF (50 mL). To this stirred suspension,
(2R, 3R) -3-[4- (4-cyanophenyl) thiazol-2-yl1]-2-(2,4-
difluorophenyl)-1-(1H-1,2,4-triazol-1-yl)butan-2-o0l (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 ilodine (2.99 g, 0.0llSlmol) 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 41°C to complete the reaction. The completion

of the reaction was judged by in-process HPLC.



acetate (3 x 50 nL) and the conbi ned organi c extract
was washed with 10% sodiumthiosulfite (50 nL), water
wO03Woenti$3s1 brine (50 nmL), dried over magnesi unPeTUPADE309435
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 rdund-bottom fl ask equi pped
with magnetic stirrer, cooling bath, pH probe and N2
|nIet outl et was charged th product of Step A above
ornuBB V) .5 g (23 5 nL) and cooled to
- | i ON, otriflforoacetic acid
S 3 mMy ad Jstirpéd for 3 h to
etle the reaction. The conpt®&ionCéf the WO
205./ 8351 PCT/ JP2006/ 3Q9435 35 reacti on was judged
by i cess HPLC. The rg@action m xture was poured
[ a_£old -solution of 2N NaQH (64 nlL) . The
reacti on m xture was extracted with t-butyl acetate (2
X 65 RL) to renove all Yhe organic inpurities. The
aqueous 5 layer containi ng\t he bijs sodi um salt product
was tr8ated with activated arjza| (10 g) and
filtered through a T 1 it The clear filtrate
was acidified with 1IN FKi %o pH R 5 The free acid
product was extracted into et acegate (2 x 50 ).
The conbi ned organic | ayer wa mashed—ﬁwgh 10 water,

dried over MgSO4, filtered, and the fiktiale w
concentrat ed under reduced press 1’[0 art org v
of crude product V. Alternative i n a| prefsrr/ed

aspect of the present invention, XE: p B|can be
performed as a continuous process, tig ails of
whi ch can be determined 15 by one of ary skil
inthe art. OO P OHOO v

The reaction mixture was poured into ice-cold water (100 mL).
The aqueous phase was separated and extrécted. with ethyl
acetate (3 x 50 mlL) and the combined organic extract was
washed with 10% sodium thiosulfite (50 mL), water (50 mL),
brine (50 mlL), 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,
trifluorcacetic acid (8.8 mL) was added slowly and stirred

for 3 h to complete the reaction. The completion of the
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\ NN- i~ / <] HO'0--\ J S OF CF3000H tN:)ocN
XJ CH2C12 FF IVV Step C The above obtai ned
wonrowuas3sy was di ssol ved in methanol (75 nlL). pairtrPeobérgn943s
free acid solution, L-lysine (1.8 g) was added with
the pH maintained 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 ¥f Celite. The filtrate
repativm 2@@6/ 118d82dPCTY IP206B+309485 HBBECeoncefhbrat sgaction

mi $PugROL <5 . X 9 gt Bauoh (100 19 Andyfiealed o)

ysta I°ze e“Sorvare € nono-1Yysin
Thealktacthensalikate ewas st @sdteciackdnwa Buchneryf uacetate (2 x
and dried under vacuumto afford 3.71 g of the title
65sayat &° 56518%0&9&- ashg &rygz?tndiq |Hép‘§36’rJFHesV\D The aqueous

1a%996/éér§§a5ﬂn ng/ %B%OO@iéo%ﬂé’&mWsawg prafbt WRL theated
N NCN \ F adj ust pH - 4.

with activated charcoal (10 g) and flltered through a bed of
Celite. The clear filtrate was acidified with 1IN HC1l to pH
2.5. The free acid product was extracted into ethyl acetate
(2 x 50 mL). The combined organic layer was washed with
water, dried over MgSO04, filtered, 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.

aUs

CF;COOH

CH,Cl,

Step C

The above 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



lysine FO OHV P NH -0\0---\ O M N // NCN

HOOO M3+ S F. F ethanol crystallize O OH\\ P NH
WO 1483510 HOOC NH3+ N N N CN C2H5OH <N S PCEJIPIN&309435

powder X-ray diffraction data (PXRD) (see Figure 5),

5 X-ray crystall ographic data fromsingle crystal

(Tabl es 1-2) and nucl ear nmagneti c resonance spectrum

data were collected (Figure$ 6A, 6B, 6C, and a
conicéferanedakosaomitnd W 2006%4d 8851hPEThaP2006(1300485) and

38 cal ori rretrg curve (Figure 7) and thernmal

fA

hegbedi ket FPEC BRaCFYF§A{TGAP &OSv SNk ) thprgono-lysine
saf?t al nfﬁef %I' Q',rg)l xﬁa% é.g.@cetle]d %ysat aéugﬁﬁéra%nnel and

fucture re I nenment Ten‘per ature
dr283( 2ndér vacuum to afford 3.71 g of the title solvate

compound as a crystalline solid.



Wavel ength 1.54178 A Crystal system space group
Orthorhonbic, P212121 Unit cell dinmensions a =
w0 20814¢35) A a = 90 10 b = 10. 2534(1) A (3 = gOPCTAP2006/309435
38.7048(5)A y = 90 Volunme 3584.16(7) A3 Z, Calcul ated
density 4, 1.371 Kg/ nm3 Absorption coefficient 1.819
mm-1 15 Crystal size 0.60 x 0.18 x 0.04 mm 6 range
for data collection 2.28 to385.34 Linmting indices
HO\-,gk;hclO, -11<=k<=12, - 45<=|<=44 Refl ections
L8pollected / unique 19180 / 5953 [R(int) = 0.0673] 20
Cdiphet eness to e = 65.34 98.2 % Absorption
N(:orrecgi on SADABS¥h and mn. transm ssion 1.000 and
</0. fre I bFuII-matrix | east-squares on
lj st est r afnt/s / paranmeters 5953 / 0 / 459 25
NGoodnes of-fit on F2 1.054 Final R indices [|1>20(1)]
adjusepH R42Adi ces (all data) RL =
0. 04§ = 0.1128 ™Ahsolute structure paraneter
: and hole 0.411 and -0.273
rdlcnat@:s ( x 104) and

HO

e. A-3' 30 Table 2: Atomc

equi val env i sot ropic displ acerrent pparanmeters (A X
103). U(eq) is defiged as one 3&tho+d\of the trace

of the orthogonalized U j tensor x y z Ufe (1)

6336(1) 3270(1) 4 y 11' N
606(1) 32(1) 0(11 5748(2) 635%(2 ) 17 O(
5450(2) 8307(2) 907(1) 45(1) 0(3) 863( ) 10108(2)

510(1) 44(1)

ethanol

crystallize

N
CN C,H50H

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, 6B, 6C), and a differential scanning
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35

40

45

50

0(4) 3344(2) 9821(2) 759(1) 52(1) 45 0(5) 4260(2)

8197(2) 316(1) 42(1)
w6 20d6j11838( 2) 9863(3) 6877(3) 1409(1) 59(1)

8616(2) 7513(2) 1315(1) 38(1)

1734(1) 39(1) 50 N(5)
F(1) 3340(2) 5337(2) 1502(1) 52(1)
6905(3) 2576(1) 84(1)

- 962(4)

N (1) 10040(2) 7579(3) 865(1)

N( BET/JP2006/309435

N(4) 5365(2) 3376(2)

-1

128(3) 2299(1).
F(2) 1877(2)

82( 1)

C(1) 38746(3) 7918(3) 993(1)
calstie iy 20064 Ye835(FROTY I P2006/ 309435 thegmel

2) gravimetric

nardert) (e Citya) (h00r3) BB S) CREFARES SAF) peele 1

C(5) 5075(3) 6636(3) 1812(1) 37(1) 5 C(6) 3697(3)

Ta

6025(3) ,1788(1) 40(I)

C(7) 2616(3) 6094(3) 2038(1)

almbg 13: Cypstabdaly #md 13ufuotvpe 1yeEspeyenEy §9r Example 1

Table 2: Atomic coordinates (

4238(4) 7442(4) 2375(1) 57(1)
2116(hpebthdd 10 C(11) 4713(3) 7298(23)x1078 (1) 37(I)
C(12avé1Eaf8) 5159(3) 1604(1) 38(13217€(A3) 7825(4)

504330646, 58k g(ub4) 624@(@ymsgma@3) Hﬁ?@(l)

36( Dpit(fel8) dpmpoia)s 2093(3) 1246(1)°-83 9
17y“h%%ﬁf 1526?%)

4724(3) 2303(3) 1578(1) 41(1)

éZ61 HE%%z(l) C(18) 2757(3)
1 3(3) 1388(3) 2171(1
136( O?gﬂ?ﬁ%%“lé 3° q(zﬁ
60( Lrye §275 )

© range for data collection
Limiting indices

Reflections collected / unique
Completeness to € = 65.34
Absorption correction

Max. and min. transmission
Refinement method

Data / restraints / parameters
Goodness-of-fit on F?
Final R indices [I>20(I
R indices (all data)
Absolute structure parameter
Largest diff. peak and hole

)]

C(10) 5293(3) 7354(3)

206
49
21

OO

90°

5 [) ) (Z% Bas(a)”
72( 4)
3§fb (%) 1800(1)

263(3) 165460 30 556128 x 0.04 mn

2.28 to 65.34°

-9<=h<=10, -1ll<=k<=12, -
45<=1<=44

19180 / 5953 [R{int) = 0.0673]
98.2 %

SADABS

1.000 and 0.664
Full-matrix least-squares on F?
5953 / 0 / 459

1.054

Rl = 0.0409, wR2 = 0.1116
Rl = 0.0424, wR2 = 0.1128
0.024(18)

0.411 and -0.273 e. A3

x 104

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

S(1) 6336(1) 3270
P (1) 4609 (1) 9112
0(1) 5748 (2) 6356
0(2) 5450 (2) 8307
0(3) 5863 (2) 10108 (
0(4) 3344 (2) 9821
0(5) 4260 (2) 8197
N (1) 10040 (2) 7579
N(2) 9863 (3) 6877
N (3) 8616 (2) 7513
N(4) 5365 (2) 3376
N(5) ~962 (4) -1128
F(1) 3340 (2) 5337
F(2) 1877 (2) 6905
c(1) 8746 (3) 7918

z U(eq)
(1) 1117 (1) 56 (1)
(1) 606 (1) 32(1)
(2) 1196(1) 35(1)
(2) 907 (1) 45 (1)
2) 510(1) 44 (1)
(2) 759(1) 52 (1)
(2) 316 (1) 42 (1)
(3) 865 (1) 51 (1)
(3) 1409 (1) 59 (1)
(2) 1315(1) 38 (1)
(2) 1734 (1) 39 (1)
(3) 2299 (1). 82 (1)
(2) 1502 (1) 52 (1)
(3) 2576 (1) 84 (1)
(3) 993 (1) 48 (1)
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C(23) 34(4) -559(3) 2194(1) 61(1) 0(6) 8251(2)
9133(2) 231(1) 50(1) 0(7) 8850(2) 11116(2) 42(1)

wWO20b)11251 N(6) 11004(2) 8174(2) 159(1) 35(1) RCTHIP2006/309435

16090(3) 11826(2) -191(1) 51(1) C(24) 9139(3) 9958(3)
114(1) 37(1) C(25) 10739(3) 9548(2) 51(1) 34(1)

 C(26) 11140(3) 9726(3) -329(1) 39(1) 30 (27) 12792(3)

9627(3) -411(1) 38(1) .. C(28)3 3646(3) 1079093& -274(1
41(1) 9) 152 0643(3£ (1) 43 (8) o)
1443(4%( 736( 3) 107(15 0) 315 % 509(8)34”J
1032(2)\343(3) 35 287( 103103 13(11)14g4 R
20705 L6 30) 65700700 437 106195 M Roaih 8379 L)
874 58 c(H(2A) 1160216583 11116644 (34 3A) 6888 (8434 15&@(1)
47 40 K(8B) 7770 ZBIB(4790 4768H((AA) 171125674) 2011 &8 (1)
H(9A) 4420 7920 23723869 H(10A3M6ﬁ87 7791237E4%) 57 57 (1)
H(11A) 4182 7613 £291(45 45 H{13BP) 4027 6@@@ ®p0 45 47(1)
H(12A)C793B 5159 $443(3A5 H(13A}3 8340 422%° fg 4 80 3;<?
H(13B) & % 5080 21321H0 H(138)7 8506 57480 q 80 505 1)
H( 15A) 4 1408 130885 H(1 4 82 2895, e (1)
H(19A) ok 1767 284658 H(2 £918 12g&6yz 5 72 54(1)
H( 22A) &86)8 - 123 1483(H6 2303(3) 1578 (1) 41(1)
c(17) 3590 (3) 1526(3) 1761 (1) 42 (1)
c(18) 2757 (3) 2064 (3) 2025 (1) 45(1)
C(19) 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)
0(6) 8251 (2) 9133(2) 231(1) 50(1)
o(7) 8850(2) 11116(2) 42 (1) 52 (1)
N(6) 11004 (2) 8174 (2) 159(1) 35(1)
N{(7) 16090 (3) 11826 (2) =191 (1) 51 (1)
C(24) 9139(3) 9958 (3) 114 (1) 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)
Cc(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) 770 (1) 107 (1)
C(30) 315(8) 11509 (8) 1032 (2) 143(3)
C(31) 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(7Aa) 1711 5674 2011 63
H(9A) 4420 7920 2575 69
H(10A) 6187 7791 2145 57
H(11lA) 4152 7613 1271 45
H(11B) 4027 6856 920 45
H(12A) 7986 5159 1441 45
H(13A) 8340 4227 1984 80
H(13B) 7051 5080 2134 80
H(13C) 8506 5748 2001 80
H(15A) 4796 1408 1108 65
H(18A) 2982 2896 2105 54
H(19A) 1044 1767 2346 58
H(21A) 1918 -1268 1725 72
H(22A) 3848 =123 1483 66
H (6NA) 11944 7965 119 67(11)
H(6NB) 10414 7645 39 50(9)
H (6NC) 10812 8091 384 39(8)
H(7NA) 16088 12436 -358 105(17)
H(7NB) 17029 11620 -136 79(12)
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15

20

25

55 H(6NA) 11944 7965 119 67(11) H(6NB) 10414 7645 39
50(9) H(B6NC) 10812 8091 384 39(8) H(7NA) 16088 12436
wo2e/1185(17) H(7NB) 17029 11620 -136 79(12) YOI/JP2006/309435

2006/ 118351 PCT/ JP2006/ 309435 40 H(7NC) 15625 12139

-3 102(16) H(25A) 11384 10114 189 41 H(26A) 10788

10575 -404 47 H(26B) 10618 9073 -463 47 5 H(27A)

13186 8834 -310 45 H(27B) 19924 9573 - 660 45 H(28§?

13322 i!i%% -3931A87° H(28B) 13173 10900 - 349 H(2 %(16

15637 - 190 % H(29Ea)1 27 10507 - %o 52
H( 80) 111076 130( 20) 0A) - 645 (21410 923 4.
172 H ) 535 1@1&3 1157 172&MH(31A) - 444012360 1424
310 15gpkkAAB) 46138204 1124 333 H(31C) 12%b 12608 45
1355 31028 BEXAMPLE322VbNno- | ysiihg/o sal t .of A393( (2S, 38M9

(4H(geB) (4- (1842% ((3S) -309qY 1H 20 -30

1 2 4- Hr(R ol - 1- yB¥Pet hyl ) - 5- 8B&-di f | uor ﬁenyl) 52
tetrah@d?%ﬁuran 35§?2nethoxy%§ﬁéhyl)piper‘ On-1-yl)p

y ) 80) 1 (20)
5- oxo- E i hydr o- g ? 4- trla% ilg.yl)pent %72 onxy)pg

t hyl iR ydrogen phpsphate SﬁgﬂﬂA of Examplog 1 is 31p
repeat gdgzi@xcept thgs conpounds>b bel ow isoused in 310
pl ace efizidie conpaund of formpées B: F F 1sN 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-3-yl)methoxy)phenyl)piperazin-1-yl)phenyl) -

5-oxo0-4,5-dihydro-1,2,4-triazol-1-yl)pentan-2-yloxy)methyl

dihydrogen phosphate

Step A of Example 1 1s repeated, except the compound

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

The crude product of the compound of formula IV’

obtained and used “as is” in Step B:

is



Il O/ CN\ / NAN NOH The crude product of the

conpound of formula IV is obtained and used "as is"
wonodsiiegssB: WO 2006/ 118351 PCT/ JP2006/ 309435  #4T/IP2006/309435

NNONNNMNNI~~O0 IVO o P- O O Step B of

Exanple 1 is repeated, except the conmpound of fornula

IV is used in place of the conpound of fornula IV.

Crude product V' is.nmade: F4F N N 0-0, G\Na 11-k

J1. o Vvd H 0 Step C of Exanple 1 is repeated,
except the pund of 5 fornula V' is used in place
of thhenCtom I of formula V to nmake the nono-I|ysine
sal(’ cphn®

ouind: WO 2006/ 118351 PCT/ JP2 6//‘39\9/435 42 F

OO0y
__/ \—

IV - o

/——Ollllll

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:

OOt

A 0
HO—P—CH

/——OIIIIII

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:



~A-G O\/ NNNNV O lysine adjust pH- 4-5.5 0O

0 HO P- OHI'l O FFN NOO ONNNNO NHO
wWo 200611851 0H HOOC3+ | | 0 EXAMPLE 3 Mono- | ysi ReTaRP2006/309435
of ((2R, 3R) -3- (3- ((B) -4- (2, 2, 3, 3, -

tetrafl uoropropoxy)styryl)-1H1,2,4-triazol-1-yl)-2-(2
,4- 5 difluorophenyl)-1-(1H1,2,4-triazol-1-yl)butan-2

yl oxy) net hyl di hydr ogen phoéphate Step A of Exanple 1

i s repeated, ®Bxce the conpound belowis used in
nd of fornula B. F OHH NN_F
2006/ 118351 PCT/ JP2006/ 309435

v
lysine | adjust pH ~ 4-5.5 ko
HO— II’—— OH
I(I)
Y
¥ F

NH> (l)
/L\/»\V/\ -O—P—OH
HOOC NHz* Il
o)
EXAMPLE 3

Mono-lysine salt of ((2R,3R)—3—(3—((E)—4;(2,2,3,3,—

tetrafluoropropoxy)styryl)-1H-1,2,4-triazol-1-y1)-2-(2,4-

difluorophenyl)—l—(1HF1,2,4—triazol—1—yl)butan—2—

yloxy)methyl dihydrogen phosphate

Step A of Example 1 is repeated, except the compound

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




43 The crude product of the conpound of fornmula IV' is
obt ai ned and used "as is" in Step B Oo / \ OO---\
wWo 2001331 -~~ F ONNONF F F Iv" F Step Brot/JrP2006/309435
Exanple 1 is repeated, except the conmpound of fornula
V' is used in place of the conpound of formula IV. 5
- Crude product V' is made: OOH \\ / P/ \ HOO\ F
NOH NOF NNONFF F W3 F Step C of Exanple 1
is repeated, except the conmpound of fornula V' is
used, in place of the. compound of formula t w oo
the&ﬁ%noc&l %ngrgg}l?tcoo%oﬁﬁce{: W&%@%?lfg%ﬁorﬂ@fg v o 1s
ob PETAIH2006/ 39843%as is” in Step B:

H
F F

N

IV"

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

Crude product V” 1s made:

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:



44 0 OH\\Pf HOB\ O-\ FH INONNOF NNINFF
F 14- adjust pH- 4.2-5.5 Flysine VII OOH NH2 P
w0 2008/1@38351H HOOC NHg+ N O :w4 L F N N F F FPET/IJP2006/309435
EXAMPLE 4 Mono-lysine salt of 1- ((2S, 3S) -3- (4- (4-
(4- (4- (((35) -5- ((1H _
1,2,4-triazol-1-yl)nmethyl)-5-(2,4-difl uorophenyl) -
o tetPl;( ahydr of ur an- 3- yl ) met hoxy®%henyl ) pi per azi n-1 -yl ) phe
M 5
\0X0-4, 5-di hydro-1, 2, 4-triazol - 1-yl) pent an- 2-yl oxy) pr

Ho opyl" \di hydr ogen phosphate Steg A of Exanple 1 is
& exg glow is used in place
waf , : o’ENd of Norsula B/,

&

adjust pH ~ 4.2-5.5

lysine

EXAMPLE 4

Mono-lysine salt of 1-((25,38)-3-(4-(4-(4-(4-(((38)-5-((1H-

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

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

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

dihydrogen phosphate

Step A of Example 1 is repeated, except the compound

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

N-N

</N/JO

OIIIIII
junt



FF NNJOO OCNNAN N OH W 2006/118351

PCT/ JP2006/ 309435 45 The crude product of the
woaopaussdiof formula 1V'' is obtained, wherei RCRUPING/309435

the chloride internmediate Il is ethyl and Ris

hydrogen, and used "as is" in Step B: FF N NJ OO

N ONNNOOOPO I I WII 5 Step B of Exanple 1

is repeated, except the conpbund of formula IVis .
1s

uselihien qjilaife pfodhetconfpoting sforosrmnd aof vionmudge IV™/

r odu gt V" made;; F .
orfhogist, logfROR E MK 000 NNl gl M s
etﬁﬁ@eﬁhdt helgomam@e@f, afn@r sleal \‘f"asl g ssdd igtqy ace of

e conmpound of forrmula Vto

F F

@N o \p
OO
O_g_O‘é

IVI"

Om

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

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

Crude product V”’ is made:

6
I
0
'V"v

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

10 make the nono-Ilysine salt conmpound: WO 2006/ 118351
PCT/ JP2006/ 309435 46 F F NN <N O NN -0, NN V"
wO 20d6y13835¢ O adjust pH - 4.2-5.5 HQ P-OH 0 FPETAPN06/309435
</ OO N- NNO NH2 ~ " Q HOOCt\~A, v NH3+ -0 -
P- OHI | 0 EXAWLE 5 ((2R, 3R) -3- (4-
(4-cyanophenyl) triazol-2-yl) -2- (2, 4-
di f 1 uor ophenyl )-1-(1H1, 2, 446ri azol - 1-yl ) but an- 2-
yl oxy) met hyl Bibhydrofen phosphate nono-1ysine salt

i sopropyl 5 solvate Steps A, B and C of
Exanpl eN1 gpeat ed, except the filtrate in Step
C was (</orge rated and m xed with isopro cohol

|
(100 nmLp"and\-heaked t p=R5C to—Crysta Iiz;ith 10
sol vate of the nono Nsal tN «@. ol v at !
collected op,a Buchner?funhel and-dfi ed=under ivacuum

to obtain thg title solvate conmpound as ajﬁalline
sol i d.

lysine ?
adjust pH ~ 4.2-5.5 HO— ﬁ_ OH
0
\J
F F

. 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-

yloxy)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 isopropyl
alcohol (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 vacuum to obtain the

title solvate compound as a crystalline solid.
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WD 2006/ 118351 PCT/ JP2006/ 309435 47 The PXRD dat a

(see Figure 9), X-ray crystallographic data from
woenongliesstyst al (Tabl es 3-4) was col | ected, an8CIPiDB309435

curve (Figure 10) and TGA curve (Figure 11) were

obtai ned for Exanple 5. 5 Table 3: Crystal data and
- structure refinenment for Exanple 5 Tenperature 293(2)

K 10 Wavel ength 1.54178 A C%/stal system space group

O t Floe hdi:, dpRa21tsee URLguEel |9 )i mEngidonscaystallographic

da\g%?égg&\‘(?’)f%n%lye gg%gtiglgTégqtégs)éﬁz 98‘(?‘3) c&%lfcted and a

Ds€Cal cutaé ed(Hegsrey 40) 1. 3@ KOtAB cébser piFogure 11) were
coeff|C|ent 1. 805 mn-1 Crystal size 0.40 x 0.18 x
obprirednfos FaaHRlfoP - data collection 2.29 to 65.29 20
Limting indices -10<=h<=10, -12<=k<=l1l, 45<=1<=45
Ref |l ections collected / unique 19302 / 5801 [R(int) =
TalP18757] crovpl etlenesantios8ractbrd9r8BifeteAbs dopt EqAmple 5

correction SADABS 25 Max. and mn. transm ssion 1.000
and @mb68datlReti nenent net hod Ful | 26&t2)i X | east - squar es
on PRveDamtath/ restraints / paranmdt®¥85801 / 0 / 468

Goodirgs5abfSyPE¥ oAPFEE $TOF8 Fi naprﬁ‘qrﬁalf%“é’s [F22e 1)
RL F6F0293, W51t 1354 30 R £ndi c@ ]%;j P dat &)_‘

S 00522, wRe = 01375 Absol ute Ssir %5 €Ty

O O&kgk Largest diff. peak and hg%g@ 0./371
A-B cdPculated density 4, 1. 378 Kg/m
Bbsorption coefficient 1.805 mm™
Crystal size 0.40 x 0.18 x 0.10 mm
® range for data collection 2.29 to 65.29°
Limiting indices -10<=h<=10, -12<=k<=11, - .

45<=1<=45
Reflections collected / unique 19302 / 5801 [R(int) = 0.0757]
Completeness to 8 = 65.29 98.0 %
Absorption correction SADABS
Max. and min. transmission 1.000 and 0.631
Refinement method Full-matrix least-squares on F?
Data / restraints / parameters 5801 / 0 / 468
Goodness-of-fit on F? 1.078
Final R indices [I>2c(I)] Rl = 0.0493, wR2 = 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 N z U(eqg)
S(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) 4198 (3) 8179 (2) 325(1) 40 (1)
N(1l) 9942 (3) 7464 (3) 862 (1) 41 (1)
N(2) 9831 (3) 6952 (4) 1425(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) (5) -1240(5) 2303 (1) 86(1)
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Table 4: Atomi c coordinates ( x 104) and equival ent
i sotropi c displacenent paraneters (A x 103). U(eq) is

wdebicnagssias one third of the trace of the PCT/JP2006/309435

orthogonalized U j tensor 40 x y z Ueq) S (I)

6247(1) 3328(1) 1114(1) 48(1) P(1) 4521(1) 9094(1)

613(1) 29(1) O0(1l) 5671(2) 6364(2) 1202(1) 31(1) 45
0(2) 5343(3) 8315(2) 921(1) 4 & 0(3) 5766(3)

10084( 2j1) 519(1) 486)(%) 0( 4) PG ? 9801(1% %@ou) 6%

{020

34

47(1) Fo?(s) 4198( 7q ’79(2) | 40(1) 9942(
7464(32 62(1) 4% N( 2) 3) 69521(9 425(1) ¢
53( 1) 3) 8541 3(3) 1 2 33(1 )i55N :ﬁ

5383(3k 368(3) 185%(% 34(1)6a7M(5 '796(15)50f1])240(5) 28
2303( 1) 58)6(1) V‘DR@QGBllSSSl RCE(IP2006/ 369485 48 ~ 31
F(1) 381@(3) 530868)6 1514( 1) wm; F(2) 1871()3) 37
6753( 3% (P596(1) 83¢0(4) 0(1) 8EBH(4 7775(2@}519394 (1) 4

)
)
)
)
)
)
)
)
)
40( 1) ce(z 106092}5%&6972(5) 6_@39 53( 46 3) 53(;
)

)
)
)
)
)
)

7316(4F (7631(3) 1 $ 34(1)73 6229( 26876(3) ¢l
1550( 1 ¥ (28(1) £ 2( 3) 1821(; (1) et
C( 6) 3? '4) 5989 3 98(I) | C(7) 2606{3) 2
6016( 4%, 2051(1) 494d3(,10 C(8)2@811 5) 6716312344 )is
S3(1) U8 4180 %£&7Z 59 (5)3Q%88(|) 51(dspo (B(10)  31¢
5241( 4y (7331(4) 2388((F) 45(1)2120(21) 463724} (7271(3) 45(
1085( 1y (B4( 1) C(1291(2096(4) 5IB3B) 1604CHF (BA(I) 1561
O(13) PT8B(4) 50756 (41964(1)143(3) 5(1) 36(1)
7(4 2025(1) 42 (1)
( ) 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)
o(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) 64 (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(1lAh) 7885 8148 855 47
H(2A) 11570 6660 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(123) 7918 5199 1439 41
H(13A) 8297 4268 1984 72
H(13B) 7021 5115 2136 72
H(13C) 8463 5773 1999 72
H(15A) 4819 1436 1111 54
H(18A) 2938 2869 2098 50
H(19A) 1037 1693 2336 55
H(21Rh) 2190 -1351 1757 59
H(22AR) 4071 -159 1515 55
H (6NA) 10559 8028 378 20(8)
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C(14) 6207(4) 3996(3) 1520(1) 31(1) C(15) 5132(5)
2120(4) 1248(1) 45(1) C(16) 4761(4) 2293(3) 1586(1)
WOGB(Mh)11833(17) 3677(4) 1497(3) 1775(1) 36(1) 20PC{ABI006/309435
2777(4) 2025(4) 2025(1) 42(1) C(19) 1640(5) 1323(4)
2169(1) 45(1) ©(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). 25 C(2352170(5) -667(4 2200(1)

57( |()) gd@ (8)154(](@8) 113%) 248(71) 45(1) ¥ &g;
8763(3)H 091(2) %I) 47(| 6) 10897(Z 78162(3) 22 (11)
162(|)H3§ ) 016( 3) § (3) -191(3) 48(1) 30,5\7%)
C(24) 9044cy 4) 99@563 126(1 n23&4 1) C125)_ﬂp647( 4) 140(30)
9530(3)H @4411) 28(ihpssC(26) 11053 4) 9738(3)or 318(1) 34
34(1) HQEBA) 1269064) 9652(3) 99896(1) 34(1)56 C(28) 40
13566( A 2&@807(3)10-7257(1) 37005885 C(29) 15108( 4) 40
10632( 27?300(1) 9969)  0(8) %QQL(4) 11897¢4 792(|) 41
83(1) 829(%)%11841(5) %& (1) 75(2y2° 41
497(7) H'3525(6) 2) 91(2); .8 32) 444(§§10990(7)
1078(3); | §(3) 4 H030) 6716 9809 413 61(1 H(IA)
7885 B1ABo855 47 14 gA) 1157Q,5650 1130 64,.H(3A) 6783,
8416 1504040 H(35)17Z706 772011491 40 45 HipA) 1716 95 (19)
5582 2024058 H(9ANsd4345 782312601 62 H(ifA) 6112 90

7792 2160154 H(1ﬂAp84065 7586641279 40 1261 137

H(31B) 13106 1452 137

H(31C) —118 13570 1066 137

H(323) -116 10144 1012 201

H(32B) ~1090 11326 903 201

H(32C) -962 10939 1294 201
EXAMPLE 6©

((2R,3R)—3—(4—(4—cyanophenyl)thiazol—Z—yl)—2—(2,4—

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

yloxy)methyl dihydrogen phosphate mono-lysine salt n-propyl

alcohol solvate

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

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

alcohol (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 vacuum 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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H(11B) 3966 6860 924 40 50 H(12A) 7918 5199 1439 41
H(13A) 8297 4268 1984 72 H(13B) 7021 5115 2136 72

woleaBGIsB463 5773 1999 72 H(15A) 4819 1436 11PATSH208&309435

H( 18A) 2938 2869 2098 50 H(19A) 1037 1693 2336 55
H(21A) 2190 -1351 1757 59 H(22A) 4071 -159 1515 55.
H( 6NA) 10559 8028 378 20(8) WD 2006/ 118351

PCT/ JP2006/ 309435 49 H(6NB)5011867 7983 155 3&102)
H(6sz)ysl@14@gsmas&ﬂcas9(%3 H(7R1Ah°1f§ <‘; 177
42( IRt FUANBITOR6387° 12304 - 377 $3( 5238,
12288 -50 140(30) H(25A) 11288 L0O §6 H( 6A)900
10547, , %g 98 -456 40 H(26B) 1070133058k (73 &\9 40 H( 27A)
12835 960Q.1:644 Als10, H(27B) 13087 8186'7’3 -9 41

H( 285018229 dd&82c: a8 44 H(28B) 7433424 10921 - 13 44
H( 29A)ys1552428904 - 162 47 H(29Bp.45415.10445.1G4h 47
15 H{ 88po21p2 Jtb88oT52tHE( 19) @A)o iae@ 11449 1286
90 IHE31iMe 1B39@e$3621 1261 137 % 10,8 -13906~1452

igzzR %%’Qon-slg'c)sll]ég’?gdo /119r1616qu%37 /}%47 ][i]{?ln 914 0.0742]

Completeness to 6 = 65.34 98.0 %

Absorption correction SADABS

Max. and min. transmission 1.000 and 0.740

Refinement method Full-matrix least-squares on F’
Data / restraints / parameters 6047 / 0 / 465

Goodness-of-fit on F? 1.050

Final R indices [I>2c(I)] Rl = 0.0526, wR2 = 0.144°9

R indices (all data) R1 = 0.0539, wR2 = 0.1462
Absolute structure parameter 0.04(2)

Largest diff. peak and hole 0.910 and -0.312 e.A™

Table 6: 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 vy z U(eq)
S(1) 6078 (1) 3387 (1) 1093 (1) 50(1)
P(1) 4526 (1) 9111(1) 606 (1) 29 (1)
0o(1) 5639(2) 6391 (2) 1196(1) 32(1)
0(2) 5337 (3) 8336(2) 918 (1) 42 (1)
0(3) 5784 (3) 10080 (2) 506(1) 41 (1)
0(4) 3260(3) 9840 (3) 752 (1) 48 (1)
0 (5) 4181 (3) 8185 (2) 320(1) 40(1)
N(1) 9928 (3) 7531 (3) 862 (1) 45(1)
N{(2) 9784 (3) 6867 (4) 1416(1) 56 (1)
N(3) 8526 (3) 7473 (3) 1314 (1) 35(1)
N(4) 5304 (3) 3359 (3) 1727 (1) 35(1)
N(5) =775 (5) -1299(4) 2310(1) 82 (1)
F(1) 3256 (3) 5349 (2) 1502 (1) 60 (1)
F(2) 1865 (3) 6725(3) 2594 (1) 81 (1)
C(1) 8632 (4) 7860 (4) 989 (1) 41 (1)
C(2) 10577 (4) 6925 (5) 1128 (1) 55(1)
C(3) 7292 (4) 7610 (3) 1558 (1) 36(1)
C(4) 6205 (3) 6466 (3) 1542 (1) 29(1)
C(5) 4990 (3) 6613 (3) 1816(1) 33(1)
C(6) 3635 (4) 6002 (3) 1790 (1) 37(1)
C(7) 2571 (4) 6012 (4) 2042 (1) 50(1)
C(8) 2883 (4) 6693 (5) 2339(1) 54 (1)
C(9) 4161 (5) 7343 (5) 2388(1) 56(1)
Cc(10) 5201 (4) 7306 (4) 2123(1) 44 (1)
C(11) 4612 (4) 7294 (3) 1080 (1) 33(1)
C(1l2) 7030(3) 5164 (3) 1592 (1) 34 (1)
C(13) 7723 (5) 5021 (4) 1952 (1) 50(1)
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H(32B) -1090 11326 903 201 H(32C) -962 10939 1294 201
25 EXAMPLE 6 ((2R, 3R) -3- (4- (4-cyanophenyl)

wohbwzaes3s2-yl) -2- (2, 4- PCT/JP2006/309435

di f 1 uorophenyl)-1-(1H 1, 2, 4-triazol - 1-yl ) but an- 2-

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

n- propyl al cohol solvate 30 Steps A, B and C of
Exanpl e 1 were repeated, exbépt the f||trate in. Ste

C was @@ﬂaentrateﬂﬂémﬁ)n1xed‘%W@h3n- POGQJCOhoI (1

(100 wi%ﬁgnd heat@@5ﬂ% 65C t@léﬁ talllz %) sol vatg(!
of theChdno-1ysi ntP2 éf The g te was ct ed (1
a BuchRgr!)f unnel (1

|ed u acuum yain th

35 tit g%olvate qﬁ@pnd as?@%gfﬁstalllgggggjld Th%%él
PXRD datg)(see Flggmq4ﬂ ), X-raygrystal l2ogs aphi c 43 (1
dat a f@pm si ngl e gr3pstal (Tab4495(5)- 6) wasscpll)ected, 51(1
and a c¢cBP8¢ (Fi gur®i1B3%) and TGR3gusve (Fi gare(idd) weréd(l
obt ai neck3hor Examnﬁe56 40 TaBPé1)s: Cry<eap(ldata andeé(l
structQf® refi nen® ( ﬁbr Exarf}oé (¥ Tenpe?é@Ure 293(22 (1
K VavePéEhgt h 1. 543748 (A wo 2006681 1

1)
(F;C;I’{]grPﬁO@G/ 30923%5%3h yst a{ﬁ%?%%em spac}és blrioup 0
06

i mensi ofg 4@

(1
(1
(1
9.0728 ) 99 10. 37 R = g0- 5g(T 29 (1
38. 739p()A Qws ol une Sh4 3p6(7) A%ZZUJ 36(1
CH|CU|@Q£A denSIEywﬁ(4i 373 KgpumB3) Absor pubsrt) 35(1
coefficient 1.7983%mn(4) Crystad7ssiize 0.25-%60(1W5 x 0. BO(1
mm 9 cargje for datzs (8ol | ect i@iF22328 to 65120110 40(1
Li m ti A¢8l ndi ces 1@%HHk 10, 1K@Aiﬁk 11, - 751(1) 81 (1
C(30) 7) 11246/ 952 (2) 90 (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(1R) 7901 8299 869 49
H(2A) 11516 6570 1113 66
H(3A) 6765 8400 1507 43
H(3B) 7682 7679 1791 43
H(7R) 1681 5580 2014 60
H(92) 4338 7796 2590 67
H(10R) 6075 7762 2151 53
H(11A) 4040 7610 1274 40
H(11B) 3942 6888 918 40
H(12R) 7849 5167 1427 41
H(13R) 8219 4206 1967 75
H(13B) 6964 5064 2124 75
H(13C) 8419 5705 1989 75
H(15A) 4573 1543 1080 59
H(18A) 2941 2829 2110 49
H(19A) 1136 1599 2366 56
H(21A) 2061 -1335 1727 61
H(22R) 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 (7NC) 16945 11626 ~160 61
H(25A) 11282 10068 194 . 35
H(26R) 10561 9052 -462 43
H(26B) 10685 10538 -401 43
H(27AR) 13104 8859 -305 42
H(27B) 12846 9612 -651 42
H(28AR) 13196 11568 -369 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)
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45<=| <=41 Reflections collected / unique 19537 / 6047
[R(int) = 0.0742] Conpleteness to e = 65.34 98.0 %
wehswrpsison correction SADABS 15 Max. and mi n. PCT/JP2006/309435

transm ssion 1. 000 and 0. 740 Refi nenent nethod

Ful |l -matrix | east-squares on F2 Data / restraints /
parameters 6047 / 0 / 465 Goodness-of-fit on F2 1.050
Final Rindices [I1>2a(1)] R®2= 0.0526, wR2 = 0.1449

20 R ingices (al|l-YWdta) Rl =M0°6530, wR2 810, 1462 108

Absol ut %% r uct ur eXgar anet er*¥¥384(2) Lar diff. 198
peak ajitb-tiol e 0.91 iand - 0. 31111 @ A-3 25 T3aBte 6: i;;
At om Cx I)]dl nat e, 4 x 104) rb<i3eqw val entgghbsot ropi @16

di spl a t parapgders (A xi¢H33). U(eq) isssdefined cas
one gz@ of thestgzace of timeserthogonalizzed Ui | 216
tensor x y z Ueq) 30 S (I) 6078(1) 3387 (1) 1093(Il)
ggga%2)551g6?i$6g%)19111(%) 6g6(1) 29(1) 0(1) 5639(2)
5337 336(2) 918(1
42(1) 0(3) 5784(3<§ %%%Z& % % 5 ?1)( )35 0(21))
5182000 ¢ 98204) 152(| 121481&9 3Dg@ A18)4:2008085(Phnizzol -2-
32011 —46(T) (1) 9928(3) /bdl(d) 8bZ( 1) 41’)% N 2)
y19784(3) 4~ 6351(14):0@14%&!1) ~S6(LE-1NE3¥— 852@@9}1 AY3)3
[(‘314 . g)e 1727(1) 35(1)
F(1) 3256(3)
5349(2) agéea( Ja)ot@Q(an p%zmcl—s@cf( Yo 3) 259 Bxample 1,
81(1) C(I) 8632(4) 7860&4) 989(1) .41(1) 2
afueswpepse@zsﬂ(rsi) B/128%F) db5ppived( ap 7@@@(%0 76007 FHB) - To

%g§8$th %Q (1.8 g) was added, the pH maintained at 7.0

to 9.0, and the mixture 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-[4-(4-cyanophenyl)thiazol-2-yl]-2-
(2,4—difluorophenyl)—1—(1HF1,2,4—triazol—1—yl)—2—

[ (dihydrogen phosphonoxy)methoxy]butane

Comparative Example 1 (10 g, 11.3 mmol) was dissolved
in water. 22.6 mL 1N HCl is added to pH 2.65, and 70 mL of
ethyl acetate for extraction. The mixture was washed with
70 mlL 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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C(4) 6205(3) 6466(3) 1542(1) 29(1) C(5) 4990(3)

6613(3) 1816(1) 33(1) C(6) 3635(4) 6002(3) 1790(1)
WOZ(h)118681C(7) 2571(4) 6012(4) 2042(1) 50(1) ©C8)yP2006/309435

2883(4) 6693(5) 2339(1) 54(1) C(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)>37723(5) 5021(4) 1952(1)
Th60¢¢¢cv¢bzomﬁxtm835waBCTk$@2@D6ﬁ309M335<51f 12, cooled to

e300 BHASRR T 16 Hboold) 55000 Sone(1 s Sh] 1 tn mrone
fol3¥3d358RE4H1149963)sal oMy F(1Hcthed(dB) a 2866804 r funnel
1997(3). 2031(l) 41(l) CXlQ 1681 ﬁ£%1265%4) 2184(1)
anq7@py QXQKQQQ4@@C%WT 393 compound as
SR v %1%% -%S(% 32%8&?’1) gt

0(6) 8147(3) 9104(3) 230(1) 46(1) 0(7) 8741(3)

11066(2) 42(1) 50 8 158(2) 159(1
32(1)( k(7)(1%977(%é%nggﬁﬁegsggé@é§?|? éoz|) 1& %124)
Te9035(8)19923(33midd(1) 336d)+ C(25) 40645 (3pr9SR4-63)4-
b4(|) 2911 'L{Zb) TT055(4) "9707(3) - 326( 1) db(l)
: P70BNAR20848( 3] 1 ~40301 Y ~S5F1 enyias
0785(3) .- 260(1) .3 15176(4) 10662(3
1,2 : L s ) e 4(3) g51(1) 81213

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

solid.

COMPARATIVE EXAMPLE 4
(2R, 3R) -3-{4-(4-cyanophenyl) thiazol-2-y1l]-2-(2,4~
difluorophenyl)-1-(1H-1,2,4-triazol-1-yl)-2-[ (dihydrogen

phosphonoxy)methoxy]butane, sodium salt

?Na
— ON
'/\o/ﬁl a

O

CN
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C(30) 88(7) 11246(6) 952(2) 90(2) C(31) '-80(8)

11882(8) 1265(2) 105(2) C(32) -1357(11) 11214(9)
WOATB(12335144( 4) 25 H(30) 6537 9874 388 120( 30) PCHIPAN6/309435
7901 8299 869 49 H(2A) 11516 6570 1113 66 H(3A) 6765

8400 1507 43 H(3B) 7682 7679 1791 43 30 H(7A) 1681

5580 2014 60 H(9A) 4338 7796 2590 67 H(10A) 6075

7762 2151 53 H(11A) 4040 76¥0 1274 40 H(11B) 3942

6888 918 40 35 H(12A) 7849 5167 1427 41 H(13A) 8219
St428§ 1967 75 H(13B) 6964 5064 2124 75 H(13C) 8419

708 1989 75 H(15A) 4573 1543 1080 59 40 H(18A) 2941

2829 2110 49 H(19A) 1136| 1599 2366 56 H(21A) 2061

1335 1727 61 H(22A) 386F - 112 1466 59 H( 6NA) 109%

8060 380 3@(7) 45 H(6NB) 91844 7963 131 58(13) BNO)

10248 7637 P9 41(10) \H(FNE 15617 12000 32 63 H7bB)

1547512428 61 ,;%% 16945 112;5 - 168 Ngfi

H(25A) 11382 $00B8 194 '35 3H(26A) 10 3

Y0838 -401.43 H(27A), 15304 8859 {05, 42
9612651 42 F

2 CN

To a solution of (2R,3R)-3-[4-(4-cyanophenyl)thiazol-2-
yl]—2~(2,4—difluorophenyl)—1—(1H—1,2,4—triazol—1—yl)butan—2—
ol, 2, (8.74 g, 20 mmol) in THF (40 mL) under a nitrogen
atmosphere was added sodium hydride (0.80 g, 60% in oil, 20
mmol) 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 MgSO4 and 1is
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 aqueous .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, CDCl3): & 8.35 (s, 1H),
7.98 (d, 2H, J=9), 7.76 (s, 1H), 7.71 (d, 2H, J=9), T7.63 (s,
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55 H(28A) 13196 11568 -369 45 H(28B) 13354 10855 -14

45 H(29A) 15533 9888 -205 48 H(29B) 15371 10583 -562
WO2006HI8B) 2096 11228 727 140(30) WD 2006/ 1183BAT/IP2006/309435

PCT/ JP2006/ 309435 52 H(30A) -804 11354 817 108

H(30B) 213 10332 996 108 H(31A) -322 12780 1225 127

H(31B) 834 11846 1395 127 5 H(32A) -1497 11663 1692

216 H(32B) -1095 10334 1524#4216 H(32C) -2253 11238
1H13467 %7 127 CONMPARNT) VE ERAVELE 81 Biis- 13 me>sabt &id, 1H,

(2R 3R) -:3-4- (4: cyanophenpyk)t hizazel - -
J‘%%] 16%-’( ZL_’,'Z?EBdi é‘fduorg%heﬁy% 6} (hEq, 2(,%5(- iz 1 g yos® (&
1H—,b[:(=dli5mé,dr4)ggm map?pm)now)?net Hoxlyl] b(s an@HThe labdve(s, 9H),
obt ai ned product of formula V fr 1, 15
1.8ft 8 SPEps I& 'and B,M%gu%%sdwg]?ﬁﬁ%%ar?&s (75
m). To this, L-lysine (1.8 g) was added, the pH
maintained at 7.0 to 9.0, and the m xture heated at
StepCsfor 4.5 h. The hot reaction mxture was filtered
through a bed of Celite. The filtrate was
concentrated tokabout 5 nL, m xed with ethanol 20 (108a
m.) and heate t0 65C to crystallize the bis lysjne p_ona
salt. TheNsalR-@as-collected on a Buchner funnd amﬁg
irived Hndé wacuPm to affeprofbchionl 9 Of fEhe titd d
onpound off white crystalline sUij‘.' =
RSSKPARATT VEEXAMPLE 2 25 Di=tTis Zalt of f

(2R (4- cyanophenyl )t hi azol - 2-yl ] - 2-

4-difl yl)-1-(1H1,2,4-triazol-1-yl)-2

[ (di hydesgen pholphonoxy) nmet hoxy] but ane Conpar gti ve
Exanpl eFl (10\g~/11.3 nmol ) was di ssol ved F

1 CN
4 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)methoxylbutane, 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 under reduced
préssure. To the residue was added H20 (200 mL), Et20 (100
mL) and EtOAc (100 mL). The pH of the aqueous layer was
adjusted to 7.6 by addition of solid Na2CO3 and then the
organic and aqueous layers are separated. The aqueous layer
was then subjected to reverse phase chromatography on 400 g
of C-18 eluted with H20 to 5% CH3CN/H20. The product
containing fractions are concentrated under reduced pressure,
frozen and iyophilized 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 (d4, 2H, J=8), 7.80 (s, 1H), 7.77 (d, 2H,
J=8), 7.21 (d4d, 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, 1lH, J=15),
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30

in water. 22.6 nL IN HC1 is added to pH 2.65, and 70

nmL of 30 ethyl acetate for extraction. The m xture
woasiovasised with 70 nL water. The free acid i nPCEP2006/309435

Et OAc | ayer was separated, wherein the aqueous |ayer

was extracted with EtOAc (30 nL X 2), the EtOAc | ayer

was concentrated in vacuo to afford 380 ng of gl assy

solid. 2.596 g of tris amin@bsalt in 3.6 nL 35 water
5.%0&2%%211\1\@5J36déﬁ, A. iPl Kyl,saﬁpeldfgil@r) m@s%tmrne?d{, J=7),

118351 PCI( JP20Q6/ 3 t]
andhi kt iR e (Yas ﬁeagcg éé%% 5E% )coo ed % %Q% andCalCd
fo:.St 'dzfsqﬁla‘EOZNsb%smplF/NaumJ@nfmm rioysi ag. Wllth B, OAB.85: N,
ol lowed. The di-tris salt was collected on a _Buchner

10fmmeNa,aﬁd06Ii’r| edFgnaer Vacufitn 86: affrordr 82 92Ny of0 14f Nas
7 npound as 5 an off white crystalline solid.

ARATI VE EXAMPLE 3 Tert-butyl anmine salt of
(2RBR) éﬁ{ﬂéﬁﬁkbutyl chloromethyl phosphate, 3, may be

cyanophenyl )t hi azol 4- dlfluoro henyl )-1-(1H
made 1byp, qﬂYr?ézBmel 9%}0§ %?d?%%h gen phenyl) = 1-(

phosphonoxy) met hoxy] but ane A sol ution of product |V of
Exanple 1, after Steps A and B, was dissolved in 50
Metuthodflet hyl acetate and to this was added t-butyl

am pe. (5.3 m nder' |tr t

was %%%?Fealﬁ%_gﬁgyﬁopﬁgggu%%% our4t§F1gh%?§g$% 1H§§lCh is
préﬁﬁr@ﬁOEKChithg lBiiis- t-Huttpl el t (oleisaiced | fcomddi-t-

on a Buchner funnel and dried under_vacuumto aff

rd
bupy?1 BhepphhEScoRpoutdeas HFIEH Vi | CEYAEAF | | figd  Kluba,

Al VE R,
Te?%géggﬁéghgﬁeﬁ)RA%?azéﬁﬁﬁypkE9?%_g wf%@ oﬁeléﬁulvalent of
silirékuorcepiemdte 1- {dH 5,02, 4-dquexws - 1ayIEﬁ021-'L[CQfd|l|Wdr@gd by

hosphonox
lyophlElleplg y) mﬁcp I‘PQ bl’it anels SOdf)fa{Tc]:esgl t Q\Iaetfﬁer with
chloroiodomethane (35 g, 200 mmol) in benzene and stirred at
room temperature for 18 hrs. The reaction mixture 1s

filtered and the filtrate 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) o
5.63 (d, 2H, J=17), 1.51 (s, 18H); MS (MH+ = 259).

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 Zwierzak and Kluba,
Tetrahedron, Vol. =~ 27, 3163 (1971) 1 in methanolic
tetrabutylammonium hydroxide (47 mL 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 methanolic tetrabutylammonium hydroxide (48 mL
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P- ONa OO0-- 11 N=O I- A\ NS EN FCN 1 W
2006/ 118351 PCT/ JP2006/ 309435 54 Step Ak OHO O C1
woO2006k3835f N _ O | 1 P- P- \ANS/x\ I OO 11 RCZAP0h6/8D9435
= O FNNONSI FN F2CN4CNTo a solution of
(2R 3R)-3-[4-(4- cyanophenyl)thi azol - 2-
yl]- 2(24d|fluorophenyl) (1H-124tr|azol 1-yl)bu
tan-2- ol, 2, (8.74 g, in THE (40 nlL) under a
of niLMr @g@utamrno%%h@m@%/a@v&@d % odli umTafsmrltwf(IpIBOmlxture

, 60% | nmol t. Th | .
s G390 ed o Br St OF - A5 S5PR T MG i 26St A ynen  is
coﬁﬁéﬂf?&?éayhnﬁﬂ9§p?éH@cea.jﬁﬂé&éﬁfb 4@ WQD%%¥H§ @ggﬁgrature

reaction mxture was heated at 50C for

 bel&acknen. M Xher ematk thesn adbd ovedatect@opea Hhred whmes by

was concentrated under reduced pressure. The residue ,
ad@ag di 9INRRE i n (BE200and)s waBfed tHSh Hobrandiixture is

concentrated under reduced pressure. The crude residue is

then triturated in cold hexanes (0°C) for 1 h and then the
solid is collected by filtration, washed with a minimum
amount of cold hexanes and dried to give a first crop of
tetrabﬁtylammonium. di-t-butyl phosphate as a white solid.
(24.0 qg). The mother liquor is concentrated under reduced
pressure and then triturated in cold hexanes (20 mL) for 1h.
The solid is collected by filtration, washed with a minimum
amount of cold hexanes and dried to give a second crop of
tetrabutylammonium di-t-butyl phosphate as a white solid.
[(8.5qg), 32.5 g total (77%) 1. A solution of
tetrabutylammonium di-t-butyl phosphate (218 g, 480 mmol) in
benzene (200 mL) 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 1s concentrated under reduced pressure. The oily
residue is dissolved in Et20 and filtered to remove white
solids that precipitates. The organic layer is washed with
saturated NaHCO3 and H20/brine (1/1). The organic layer is
then dried over magnesium sulfate, filtered and conéentrated
under reduced pressure to yield a red brown oil (320 qg).
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 o0il is diluted with CH2Cl2 (30 mL), concentrated

under reduced pressure and then dried under vacuum to yield
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brine. The organic |ayer was dried over MgSO4 and is

concentrated under reduced pressure to obtain 17.0 g
wohooecingsde conpound, 4, as a gum A snall port PomJIri006/309435

this crude 15 conmpound was purified by reverse phase

chromat ography on C- 18. The columm was eluted with

30% CH3CN H20, 38% CH3CN H20, 45% CH3CN H20 and t hen

50% CH3CN H20. The product Ifontaining fractions are

theoneeduaiced3under . 3gduced pyessdye 1M NMHer (Bénzene-d6) 6
remove CH3CN. The resultin aqueous | ayer was 20 then
5. 3Rt kA8t edr WERSEY 28 - 2¥hd 1BH20S) ayers are washed with

brine, dried and concentrated under reduced pressure
to afford purified conpound, 4, as a white solid. The
MeshedtBa data is as follows: 1H NWVR (300 NFB CDClS)
S 8.35 (s, 1H), 98 ( , 2H, J=9), 7.76 (s, F? 71
(d, IQ@pchlgyom?rtBan(es (W8 06#348351 5.53 mol) at 25°C is

BT 00 08880 2P Tod St S W, 29 .

0.363 Ix9,6), 5ThE (ghodphatdslS)s, &d4A3d( cporﬂ.i-bn\dzéé) over 10
4.01 (q, 1H, J= 7 1.47 1.45 %
mipgtesn, JI7R R E%?ini?éé/l%ﬁ) #‘]Hl) 28 §om§EDSt%p Goer pink
sohioR laf@e%p%r%x1@fét@l@ 00 ng.rgﬁ%sp.t ectiRl ImisNyre is
S NNS _ Nom N FFNI : - FFOCN 4 CN The
sttrudd (f2R 3R)rSe[ ho(sscyaruphehy| yokicardlorzmetihane is then
re&éygddlfluor %E%Pyl%apoglttoh w:Ltl'{.I aZQbaghytgempééé%ure of
<30°C. - The residue is taken up in 1 L 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 3” and undesired dimer

impurity:

3"
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
salts 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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butyl phosphonoxy) nethoxy] butane, 4, (17 g) was

di ssolved in CH2Cl12 (100 nmL). To this solution was
weadamsd1§5A (50 nL) and 10 the reacti on m xt ur e PGEAP2006/309435

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 rrL?9 Et20 (100 nL) and

Et OAc (100 nL). The pH of the aqueous | ayer was

adj usted to 7.6 Hgbd@dii & ¢ Nk

the 15 organic and aqueous Iavers are separated The
gquesusrdtayer| Swhgsehhen S g@’ed Vino | r&veres e phase Solu-
ghroompogndphy shtdB80 |gyeraf 3C- 18 el ut esiravip N 2Ot @1 5%ty
CH3CN H20. The fywoduct| (wows di nijng fractions are (mg/

goncent r at ed under reduced prlessure, | frozen and ml)
I Lt a5, LR 1 2N
aM\QEBté&ég . trdHg, 12% ovefrl [ﬁé:ﬂeps})wl'rhle 3s7slect;2690
II : 1H NMR (500 |MHz, | D20) 6 [8.91 (s,
gi'?%h Bod |  th 7 e (H,( 2pl 3-8 2 e s, 1.(L,,
‘M?‘?O &Yséﬁé 1=852 7217 (ad,| 4H, 99182031214 1 .69 & [ddd-
F2 3—9 9,2),/6.91 (ddd, 1H| J39,9,2), 5.35 (dd, |1H

L6SEProgyag (d, 1H, J=15) f |WD|2006/ 118351
etroPed06/ 300435 56 |5. 21 (dd. |1H, 0=6,6), |5.19 (ld,
Mend=15ping. 86 (BA 1H, J=%), 44mill|B3,Z®; [IH3ITBI7) =
BallcESh—- (MH) - 546./11; Anal. |Calcd for
P3LB§E2N50591P1/ Na2/ 3.5 H2O| C,| 42.21: H, 3.85: N,
Q1é8hoNa, 7.[03. Foung: C, 42.32: H|3.83: N, 10.60:
Na,” 5 7.04.The di -tert-butyl chtoromethyt ptiosphate

3, y be nade by any of the follow ng nethods.
Vbt HBE 1 TG - FOBTRYE pRésplidice (reorsq-ngszz@e salt of

@'@3‘)|3)R _whigh ( I@gﬁ@l%h%‘?ﬁﬂ%%l@éz@lm hosp%] @J Z%y t he

p osphate (obt ai ned omdi-t- butyl
digdubaerbieniidi) erlzdk fadd 2Kl 4rtia;ia ZRdtrlahddioranvdl -~ 27,

f, b
0L PR AR £ 1 SHLASHACTHROTAE ey

chd&ﬁ@%%&azbﬁdp|aCBHyéQ@@lh@hthbEl properties including

Hh?H-'-lLIH

solubility, stability, moisture uptake, compaction, etc.,
are evaluated and compared to the bis-lysine salt of
Comparative Example 1.

The mono-lysine salt or solvate 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 Example 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 isopropyl alcohol
solvate shows greater improvement (Figure 3). For instance,

there is less than 1% change in Wweight at 60% RH (Fig. 3).
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15 chl or oi odonet hane (35 g, 200 mmol) in benzene and
stirred at roomtenperature for 18 hrs. The reaction
woisdoungssis filtered and the filtrate concent parge2006/309435
under reduced pressure. The residue is
chromat ogr aphed on silica and eluted with 2:1
hexanes-et hyl acetate. Appropriate 20 fractions are
concentrated to dryness to ain the subtitled
conbbsnd BxeBplegl TEWANS @) high NMRIETDC1S§lgbikigg (>200
2H, J=17),. 1 ( LY ST = : ;
naf8E} BTN T A Rkt UE By Shoshhte F2ih; eharaifpgative
Ex&bpdéssol ving di-t-butyl phosphate [20g, 94 mmol
(obtained_from di-t-hutyl phosphite by the nethod of
Zwi eF¥akaafd ‘P(fulﬁ“é’,no“ﬁé’tsﬂé}?edﬁéﬁjc VOF . sobiatey ggereot are
grz%&ﬁmitﬂm Jethangld ¢ o tptgiabutyl gereni HEshydroxkgephology .
.47 nmL of 1M solution, 47 nmol). The reaction
Physktoackehasad t ehpdiatur 8lbhisR8&tandsppesfios. 38018pion and

The of the reaction mxture i.s, adjusted to.6.5-7.0
phge SR A r e e 1l | BB, ity I D Boked on
2 -P¥Ek 06tdd (148 JLdieh 20061 S35 WK JR3Be1309430réd under
of 1M solution, 48 mol) over 0.2 h. The reaction
stpeseafe stabktity eGongitaonsn aErupptbkinat aihawd afglvate
n j C nt £ at ed . .ungder r t b .
shplET dobe, r T S ot Rh FRIAE ISR RR SRt AR nign
teapenhtaped t(Tatd e iveswbyhSmaddinag tddgrerta(i3x108t kP °C/75%
and then the gixture is _concentrated under reduced
e

RHpr @81 e 20PheCtPEaR) resi Ule $R97 3491 i t'dr af 8T 1RCeT any

otekdshexanes LGk thensl h and then the solid is
collected™by filtration, washed with a m ni num anount

of Ebkd lsexdnmyr endpddiey taf dilve mresert épppnbionoin turn
et rrabutyl a ni u i+f-bu te whi t
=L SHEPLATED W dlri P, BAtsake M fhac makes

thendesneetysete pHLESSUr efandotrhanat rit wied edsdlvatdsd thereof

hexanes (20 nmL) for_1h. The solid is col|ected b
sui fpblat idh, AKELhe®O W Eh &5ni KEMimaSindint 1oFraeeRPus dosage

£olfXanesaRd gqri e @ 1V &P AL LI Qe O£ the mono-lysine
salt or solvate, 1in 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° C/60% RH (Closed 99.59 99.66 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 99.70 99.70 99.73

HIL/UV (Controlled) 99.60 99.64 99.68

HIL/UV (Exposed) 99.61 98.68 99.68
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15 tetrabutyl amoni um di -t-butyl phosphate as a white

solid. [(8.5g), 32.5 g total (77%]. A solution of
woebtreabsdsyl anmoni um di -t - butyl phosphate (218 gCTABD06/309435

nmmol) in benzene (200 nlL) is added dropwi se to

stirred chloroi odonethane (800 g, 4535 mmol) over 1.5

h at rt. The 20 reaction mxture is stirred an

additional 1.5 h at rt and &hen is concentrated under

reduced pressure. The @EXAMPEFES|Ittfe is dissolved in

Et 20 and filtered to renove white solids that

pre tes anlc | ayer washe
satEFEWB eﬁbk[gﬁgand ﬁ?O/bP§ﬁ§ (1%? g orgBHPEmaceutlcal
coh@%%&th%n%5EkQﬁﬁl@%'%deo%%rf%ﬁg%%%'U"1SU|fate

|tered and concentrated under reduced pressure to

yleld a red brown oil (320 g). The red brown oil is

subjected to chronatograEQXM%EE lica gel (800 Q)

eluted with 20% Et OAc/ Hexanes, % Et OAc/ Hexanes then

30%E60A6g Hexmnese Thempboﬂdctoﬁomhml@g firacsi onisked) with

are_concentrated under reduced pressure to yield_ a
St@é?&en“@ﬂwth%e &HCQQ§Q¥%§ﬂ%%}Qﬁtﬁe%iEéﬂée(SﬁuﬁLﬁagneSlum
st6QRGeRt r afed o yndes, i %%%edlﬁ§§ééﬂé§t§ndar¥&‘eam€}1h%g can be

under vacuumto yield WD 20067 118351 PCT/ JP2006/ 309435
deBSrmhlaedor‘qmundeB ¢H5103ginde% ysleld) . idH MR art, and then

Benzene- d6). 8 (24, d, J=15), 1.22 (18H, s)

CoNBEREEs tPoRBLR! o GAE Re (974 o, 402 mL. 5 53 fol)

at 25Cis 5 treated with t et rabut yl anmmonium

di -t - butyl phosphate (250 553 nol) . The

phosphat e is added porti@%%M?éEo§er 10 mnutes. The

het %rgg %ét W %%%f‘eéf aE%Iﬁfﬂepthkls SQLHELPPed into

after OX|na ely m nut es
lysphﬁﬂedeﬁorfctm,eenﬁmyos wahd tdﬁ:&anldlh)Chhﬁéﬂn’Et\Fm_f{ketalSle oil

then 10 renpved by rotary evaporation with a bath
anfeppet ¥ thelore LBHEOMhe"PESPdle T4 taRER URITFAEgnts and

ambuB¥kYlcdet byl Rihemiand 5§ ched d‘@roﬂ‘élfﬂa%}t &%i{10 in the
preci pitate tetrabutyl ammoni um i odi de by-product.

- arTet tabptrpPaneoni pmeirodicda tiisarle movad oy .

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 formulation), 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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vacuum filtration through a sintered glass funnel. The
15 filtrate is concentrated by rotary evaporation to
wanowilig3snhi ch contains a 5:1 mxture of 3" an@8CT/JP2006/309435
undesired dinmer inpurity: O 10 -~ O0-000 3"
The m xture can be purified by a silica gel
chromat ography to obtain 3 as pure conmpound in -600
yield as 20 an oil. COrystaPfine Data and
alaah?eais:aﬁefﬂ"ltdm cdibr ¢ bper of e§WOSWRGKE- cr periheroset of mice
sol vate for for_the nQ-.l.ysi t . al
215 EV5CEEF TouH bl CaRAC N S HABTI0b S4Pyarasany Treated
buth- FApY! @ikahola selamat eaf e fwmndidekde | Smeproison  of
~ with the isopropyl alcohol solvate (Jable 7). WO
in 2006/ 865 1°RAH P20/ S0 3%2Y 55°K 4| (gafrf? %ﬁs?%ﬂli REonP -
Dat a Sol vate Sol vent Sol - Z' Vm Space dcai ¢ Sol u-

Cormpound Sites vent % Goup g/cc bility for Z° (ww
(my/ M) Mno-Ilysine EERAMBLE 41896 P212121 1.371

>200 salt (ethanol Mono- l.ysi ne i PA 7.

o B e gt L3 gaﬁra(viegw&ém&% %%%?’?eé thice a day to
mice systemically infected with Cryptococcus neoformans for
the duration of one week. Observation of infection is

carried out each day for 14 days.

EXAMPLE 12
The cream of .Example 9 is topically administered to
mice infected with Trichophyton species twice a day for one
week. Observation of infection is carried out each day for

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, oOr pharmaceutically

acceptable solvates thereof, of the formula T:

NH, R R!

0
X
HOOCW NH.* “0—P—0 O—A

’ |
OH

I

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

Cé6)alkyl group, and A represenfs the non-hydroxy portion of



Mono-|lysine nPA 7.5 4 911 P212121 1.373 - salt (n
propyl alcohol) The obtained 'solvate of the
wounowAligsine salt of 5 PCT/JP2006/309435
((2R, 3R) - 3- (4- (4- cyanophenyl )t hi azol - 2-yl ) -2-(2, 4-
di f 1 uorophenyl)-1-(1H 1, 2, 4-triazol - 1-yl ) but an- 2-
yl oxy) nmet hyl di hydrogen phosphate is scal ed up and
fully characterized. Physi -chem cal properties
including solubility, stability, noisture uptake,
a tempaoflkonantdtfangall sl eaaineatst ahdtkonpapedcebtahaling a

bi s-1ysine salt of _Conparative Exanple 1. :
Seﬁ8ﬂ8§¥¥siﬂﬁ 25?¥tb?r%oﬂgﬁﬁgnpﬁ%réﬁ%ﬂpénnnnggggs mono-lysie
saftgat lor | Mphaved dey@riesqali Cidycébtgbles kold)ates thereof

especially at higher RH val ues (50% uptake rel ative
actordhagbi §0l yshge P5esgnt o#nmsﬁ%apati@éeEx&ﬁﬁﬁéll gpr the

0% RH) . F in ce, rati I Has
tr%%‘gﬁ?E%O%@%ang?Oﬁ m%PS%Hgt@’aooo&hH Ei g.esyglf), ¢ fungal
inwBetgeaasExanpl e 1 has about 2-2.5% change in weight

at the sane humdity level (Fig. 2). On average, the

nono-| ysi ne salt or solvate thereof has better

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

Mbi st ur e-upt ake data for wth the isopropyl alcoho

sol vate shows greater inprovenent (Figure 3). For

i nstance, there is |less than 1% change in wei ght at

60% RH (Fig. 3). WD 2006/ 118351 PCT/JP2006/ 309435 60

Al so, Exanple 1 retains a high aqueous solubility

(>200 ng/nL) simlar to that of the bis-lysine salt

of Conparative Exanple 1. Crystals of nono-Iysine

salt or solvate thereof are 5 grown with ease and

exhibit a nore desired norphol ogy. Physicochemn ca

studies illustrate superior solution and physica

stability conparing to bis-lysine salt. Based on



2-week stability data collected with material stored
under stressed stability conditions, crystalline
webthmnessssol vate 10 shows good stability at | oRCT/IP2006/309435
relative humdity and at high tenperatures (Table 8)
with m nimal degradation at 40C/ 75% RH (open and
cl osed). No degradation is seen under any other
storage conditions. The | ow@fygroscopicity of the
present invention in turn 15 affords physica
stability and material hafdATH$ t hat makes the
nmono-1lysine salts of fornmula | and sol vates thereof
suitable as oral solids as well as an intravenous
dosage AopABo(Ighliacd)salAnaihes BBhpbuadva® afgermila I, or
the nono-lysine salt or solvate, in addition to its
a enhuwatedtpaysptal 20 stability, is the reduced drug

| oadi ng and conﬁsggentially better praocessability.
Tabl e 8: Physic tability of Solyate of anple 1
St or age condi%kiq;équ%kgl 5 Days 1|V%:E>i§ Weeks
Area Per cenhoCAP PkOs pRenox oxE-hyd~ et ber A

derivative of ravuconazole) 99.56 |5 C 99.59 98. 47

99.60 25 C/60% RH (Open) 99.61 99.85 99.42 25 C/60%

RH (O osed 99.59 99.66 99.21 40 C 75% RH (Qpen) 98.97
98.76 96.90 40 C/ 75% RH (C osed 99.20 99.05 97.90 60

C 99.70 99.70 99.73 HL/UW (Controlled) 99.60 99. 64

99. Wi Exposged 9r61:98,6 RRn ~Ce)alkyl;
SoodneBth ) e D e R0 s Fe s Bt 2 W-Coralky
anBxanpl es 1-3 are used to nmake pharnmaceutica

Congoilst Isg 20%%”%'1:%%{1 %_h% %Srofu%l lc%vr\%isting of:

F F
N-N
¢ ] o o)
NJ I\ M
SoTesere
/ =N w'zi\/*
F F
N-N
4 o)
¢



5 EXAMPLE 7 2.5 ng of the conpound of Exanple 1 is
m xed with starch, mannitol, mcrocrystalline
woebdeuligsse and magnesi um stearate, wherein SuPCalgP®06/309435
i ngredi ents and anounts can be determ ned by one of
ordinary skill in the art, and then 10 conpacted to
forma tablet. EXAMPLE 8 2 5 ng of the conpound of
Exanple 2 is converted i nto 63 yophilized form m xed
with sterile water, vegetable oil 15 and polyethyl ene
gl ycol , wher efn &bl e ingredients and anounts can
be determ ned by e of ordinary skill in the art, to
pr oduceNapphagsmasedt i cal sol uti on. EXAMPLE 9 20. 2.5
g of t<heJc@npond of Exanple 3 is nmixed ®th mneral

oi |, proByl ehelg.l.ycol i qui/g—pet r eEat umt/H\merruI Si :‘Nyi ng
W

vvax and water (acto adi e

of 1% by wei ght of th or miaf i on V\,he\teﬂnsmable
i ngredi ents and anmounts can be determ ned by of
ordinary 25 skill in the art, to produce a waxy

oi ntment. EXANRLE f- 12 Exanples 7-9 are admi ni stered
to a subject as lows. 30 EXAMPLE 10 Exanple 7 is
oral l'y Adm-i ed twice a day.to a first set of

m ce tt(ég)are systemcally infected with CQandidgda WO
2006/ 118351 P 200 09435—\62 |car}{f t he
duration of two wee Ner s @ Ce N-ahs
systemcal ly infect ed@ Sandi da¥albi cang i s-& eat ed
but four tinmes a day for two weeks. Cbservation of
infection is carried out each day for 7 days for each
group. 5 EXAMPLE 1l Exanple 8 is intravenously

and a formula (i):

wherein in formula (i)

R3 represents a phenyl group substituted by one or
more halogen atoms;

R* represents a hydrogen or CHsz;

R® represents a hydrogen, or taken together with R*
represent =CHy; and

R® represents a thiazolyl, pyrimidinyl or triazolyl

wherein each ring is optionally substituted by one or
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25

m ce systemcally infected wth Cryptococcus

neof ormans for the duration of one week. Cbservation
wohodenfigsti on is 10 carried out each day for BETAP3096/309435

EXAVMPLE 12 The cream of .Exanple 9 is topically

adm nistered to mce infected wth Trichophyton

species twice a day for one 15 week. QObservation of

infection is carried out ead® day for 7 days. The

salts and sol vates thereof of the invention exhibit

excebrentgmanipd uegalecaetji vfrg/mv\ktétehegradm ntetereding of a

oral |

AT LABPRT 1) Rocordriight e pr e e Rventiish, @ Phenyl
thepg,ks; proxided, mRo- bfshﬂﬁx§agkéuﬁg ag@i@cted from the
conmpounds, or pharnmaceuti cal | accept abl e sol vates

thegeotﬁp ocﬁomsmestmcmulcaf | CNNranqﬁe FRAICHA 28 HF2 HO®E NR3 phenyl

I wherein eal nd
hdeB@EEl‘éPBﬁwdorb% (aele %) étm( grmj&sg s&%&?eé from the
rep?ggg t§ohBQsﬁ@ﬁgh¢ﬁraXham@gbhoandfm%@h&ﬂ@@hi&ﬁﬁ@ﬂ

JP2006/ 309435 63 a triazole antifungal salt
conmpound of the type containing a secondary or

terblaryn e e t19&4-dSF 0k di
pha?naceu |c§ﬁﬁﬂ géeptaﬁ%gﬁgofggggg t her eof ceoraing

toactatdi hy WhethenpAesepmeBﬁméﬁtmbﬁ doemydef uli)f:or the
5 treatnent of, for instance, sqéious system ¢ funga
infections. WD 2006/ 118351 %9@6/309435 64

N—n ENON
</ ) R3
wherein

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 R4
represent =CH;; 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- (CgH4) —OCH,CF,CHF,, and a phenyl substituted by one or
more groups selected from the group consisting of CN and
OCH,CF2CHF,, 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 c¢laim 1 or 2, wherein R® of formula (i) is 2,4-

difluorophenyl.
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CLAIM5 1. A nono-lysine salt of a conpound of fornula
I, or a solvate thereof: NH2Z RRL ' 11 HOOC NH3 O- i
woQo@erAs3sOH | wherein each of R and Rl is a hydrapmne/309435

or (Cl-C6) alkyl; 5 and Ais selected fromthe group
consistingof: FFNN JOO O/ M_JIJNNN FFNN

</ - ONo ONCNNN N FFNNOOO 11 O Nonm
N..~.~ N W 2006/118351 P@I/ JP2006/ 309435 65 F F

N N

4, The mono-lysine salt or solvate thereof according

to any one of claims 1 to 3, wherein R?* of formula (i) is

methyl and R® is hydrogen.

5. The mono-lysine salt or solvate thereof according
to any one of claims 1 to 4, wherein R® of formula (i) is 4-

(4-cyanophenyl)-thiazol-2-yl.

6. The mono-lysine salt or solvate thereof according
to any one of claims 1 to 5, wherein each of R and R' of

formula T is hydrogen.

7. The mono-lysine salt or solvate thereof according

to claim 1 or 2, wherein A is

< ]
N=—
F
CN
F
or
S
N\ =
</ N
N/



N 0--&N--\NNN FFNN < JOO0O NO--1-," -
I~11" O/ N N N FFN N</ JppNp/-\/\ p NN
wo 2006/1835and a fornula (1) : R5 R4 | N N R3 RrPET/IN056/309435
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 & th R4 10 represent
=CH2; and R6 represents a thiazolyl, pyrimdinyl or
tri 8zol yChewerei—lysdcte rsalt i sropdlomdld ythemeef t acegrding
by .one ar 2006/ 118351 PCT/ JP2006/ 309435 66 nor o
LogPdapt g‘EI SELEF ¥ o tRe 5§ 85%60%0%%0\4{%%6 of-a"P b8nsisting
ofhal ogen, =0, CH=CH (C6H4) - OCH2CF2CHF2r and a phenyl
substituted by one or nore groups selected fromthe




group consisting of CN and OCH2CF2CHF2, or a phenyl 5
substituted by one or nore groups selected fromthe
wgnronsp1€6nsi sti ng of a hal ogen and net hyl pyr azetyupr2086/309435
The nono-lysine salt or solvate thereof according to
claiml, wherein Arepresents the fornula (i): RS R4
Nl NR6 (i) .\ J R3 10 wherein R3 represents a phenyl
group substituted by one or %re hal ogen atoms; R4
represents a hydrogen or CH3; R5 represents a

hydr ogen,
=CH2;
triazolyl
by one or nmore grouwps Seree
consi sting of a hal ogen
- OCH2CF2CHF2r and a phen
nore groups selected fro ¢
and OCH2CF2CHF2, or a phenyl

or taken together with R4 15 represent

and R6 represents a thiajolyl, pyrimdinyl or

s)optionally substituted
@ the group
=0H (C6H4)

group consisting of CN
substituted by one or

wherein eah rifg ||

more groups selected fromrRhe group consisting of a
hal ogen and nethyl pyrazolyl. 3. The nono-I|ysine salt
or solvate thereof according 25 to claim1l or 2,

wherein R3 of fornula (i)aWh

2,4- difluorophenyl. WO

2006/ 118351 PCT/JP2006/30§4 5 64 4. The nono-1ysine

salt or solvate ef 0 g
clains 1 to 3, ere
and R5 is hydrogeg=>5.

9.

to any one of

a (i) is nethyl
sine salt or solvate
ims 1 to 4,

The mono-lysine salt or solvate thereof according

to c¢laim 1, wherein said A is selected from the group

consisting of:



(4-cyanophenyl)-thiazol -2-yl. 6. The nono-|ysine salt
or solvate thereof according to any one of clains 1
woOaod/118d3er ei n each of R and RL of fornula | PET/JP2006/309435
hydrogen. 10 7. The nono-lysine salt or solvate
thereof according to claim1l or 2, wherein Ais ~M1M
NNS NN N FbCN For N N=S J1J N F FCN
WO 2006/ 118351 PCT/ JP2006/ 309435 68 8. The
nono- | ysine salt or solvate thereof according to
claim1, wherein Ais selected fromthe group
consi sting o@ N sv N "ZZZ N=S FN FCNFH NN
INF NNFF

N‘N

</ o

/

=z

-~

¢ ] o

=
=
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FFNnNn-N N=NON FF N N-NXN FN F W
2006/ 118351 PCT/ JP2006/309435 69 N CI Nzz/NF 14- F

wonmesimgagsstN\ S N N F FCNNN N Nom N |IN PETBPaNG 309435
O FH NNNom N,NNFF F

71
F F
N-nN
¢ 0 o)
o—L{w. Vo )k/(/
o N N N” N
DA G Ua e

and

F

N-N
</N/) 0

O—Q\O.QNCNAQ—NQ]\N/N/X |

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

isopropyl alcohol solvate.

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

propyl alcohol solvate.

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

carrier.



F 9. The nono-lysine salt or solvate thereof

according to claiml1, wherein said Ais selected from
woOherogngasp consisting of: WD 2006/ 118351 PCT/JP2006/309435

PCT/ JP2006/309435 70 FF-NJ N~Oo0o O_ NNNNN

N FF-N NOO NN FFNN NONN- NAN N

FEN" N \'' NN ONNNN \ _/ N W 2006/118351
PCT/ JP2006/ 309435 71 F F /R -N

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 9, or a
5 pharmaceutically acceptable solvate thereof, to a mammalian

host in need thereof.

15. A process for the preparation of a water—soluble

mono-lysine salt of the formula I:

NH, R R!

0
HOOCW NH~* 'O—%—OXO—A

3
OH

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-N

¢ | o o)

v — Ji

OO
/ A

F F

NN

¢ o

. i
0 N N N7 N
< > \_/ < > \e



~, 0 NOONNNN N and FFOO NNN- ONN N
10. A solvate of the nono-lysine salt according to any
wonecafissiains 1 to 9, wherein said sol vate theCcegbP2006309435
an ethanol solvate. 5 11. A solvate of the
nmono- | ysine salt according to any one of clainms 1 to
9, wherein said solvate thereof is an isopropyl
al cohol solvate. 10 12. A sdPBvate of the nono-1ysine
salt according to any one of clains 1 to 9, wherein
sai d sol vate thegegfFis a n- propyl alcohol solvate.
13. A phar rraceul conposition conprising: 15 the
nDno |y§FN' SQ according to any one of clains 1 to

9, or phﬂaﬂnadéutlcally accept abl e sol va@e thereof ;
and ar mecduk ca‘gcep%abl e~adj uvgllh\ABﬁllnuent,
carrler WO 2 N PCIN R09 — 14.
A met hod for the trea /ot Ot ungs |nﬂeailon§M sai d
met hod conprising: admnistering an effective

anti fungal anount of the nono-lysine salt according
to any one ochIainsFl to 9, or a

N-
é’ﬁ? o’ "o o
N \__L_\ —\ )L
o—< >—N N—< >—N N
n__/ \:NI
F F
N-
<//)N 0 0
N o)
e OO
_/ \—=n e
F F
N
é’ N ) o)
N/

and a formula (i):

N—n 6 (@)
{ :

wherein in formula (i)
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20

5 pharmaceutically acceptabl e solvate thereof, to a

mammal i an  host in need thereof. 15. A process for the
wonepansdsion of a water-sol uble nono-Iysine sattr/gpi006/309435

the formula |l: NH2 RRL + - 11 HOOC NHg 0- P- OO A

OH | wherein each of Rand R is a hydrogen or (d -

10 C6) alkyl; and A is selected fromthe group

consisting of: FFNN JOOD N O_ M\ ~-NN N N

FFNN< JoO ONCNNN N W 2006/118351

PCT/ JP2088/ 86p486en?8 aF phehiyN gnQUmMJsubspliufeq-hy mne or

N %org anogenqago%sg
R* represents a hydrogen or CHs;
R® represents a hydrogen, or taken together with R*
represent =CHy; énd
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- (CgH4) —OCH,CF,CHF,, and a phenyl
substituted by one or more groups selected from the
group consisting of CN and OCHCF:CHF;, or a phenyl
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

ITT:

R R'

PrO\ﬁ ><

P—0

cl
Pro—

ITI
wherein R and R' in formula III are each
independently hydrogen or (C1-Cg)alkyl, and Pr
represents a hydroxyl-protecting group; saild 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:

R RI

PrO\\ﬁ /><;

P—O 0—A
Pro—

Iv
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NO\ / NoN/\N N FFNNOO N OO--&NNNN N

FFNN JOO Np\/ M _.N\V N N and a formula
woOd6/1REBsSRA N, N R3 R6 J N wherein in fornmul actiup200€309435

2006/ 118351 PCT/ JP2006/ 309435 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 togetherwith R4 5 represent

=CH2; and R6 represents a thiazolyl, pyrimndin

trlazolywhewhénelﬁiea@ndrld@ |sl@ptrﬁ%ﬁmQ¥F-suB§tlﬁUﬁéd each

by on g gr
contiarPraoBRt Ly RS 56 Bl Gy &) B represents =
OCh@@EBQMEQpraﬁdcambjengtroﬁ@ substii t Bt edsbyasnedefined in

nore groups selected fromthe
. formula
(b) removing the protectihg groups Pr of formula IV
with an organic solvent to form a second intermediate of

formula V:

1

R R
e
HO—P—O O0—A

OH
Vv

wherein R and R!' in formula. V are each

independently hydrogen or (C;-Cg)alkyl, and A 1is as
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 said mono-lysine salt of formula I.

16. The process according to claim 15, wherein the

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.

19. A process for the preparation of a water-soluble
solvate of a mono-lysine salt, -'said mono—lysine salt having

the formula I:



group consisting of CN and OCH2CF2CHF2, or a phenyl

substituted by one or nore groups selected fromthe
wgnronsp1€6nsi sti ng of a hal ogen and net hyl pyr azetyup2006/309435

said method conprising: 15 (a) reacting a conmpound of

formula A-OH wherein Ais as defined above in fornula

I with a conmpound of fornmula Il1l: RRL Pro O PO C

PrO 11l wherein Rand Rl ifdéornula Il are each

i ndependent|y hydrogen or (Cl-C6) alkyl, and Pr 20

represents a hylHexyl - protecting group;RsaRd reaction

is in an inert/gr\gi‘a/rli’\%ol vent in ﬁhe p)rggit@nce of base
at a tenp 0 r out _25Clt o .5 forma
first intg(ﬁéﬁi ate of forﬁﬁﬁg Ié:— RP Pr080_ -0 OA
PrO |V W 2006/ 118351 PCT/ JP2006/ 3 35 75 wherein R
and RL in fornula IV are each independently hydrogen
or (Cl-C6)al kyl, Pr represents a hydroxyl-protecting
group, and A is as defined inI .formula I; 5 (b)
renoving the protecting groups Pr_of fornula IV with

an or ganikeselemado P6r i a288cdhd it & nkdfapgesf or (Ci-
forayl s R B

A is selected from the group consisting of:

F F
No ™
<// 0 0
OO
—/ =N B
F F
N-n
4 0
¢



1 HOP-0 0-A OHV wherein Rand RL in forrmula V are
each independently hydrogen or (Cl-C6)al kyl, and Ais
wa006hi@sEdef i ned in fornmula I; and (c) reacti ngPeair2006/309435

second internediate of formula V with lysine in a
solvent at a pHin the range of 4.2-5.5 to produce
said nono-lysine salt of formula |I. 16. The process
according to claim 15, wheréiln the 15 protecting
group of Pr is terti ary butyl. 17. The process
according to € or 16, wherein the solvent in
step (a) is tet drofuran. 18. The process according
to any Nnﬁ ' 15 to 17, wherein the base used
in steg (a)d’s @odl um hydride. 20 19. A ppocess for

the prepdr at bod—qf a er - seky olvah/le of a

nmono- | ysi ne salt, sai@mm-lysq he
formula I: WD 2006/ 11 PETLIP2 309439 74 NH2 R
RlL +- 11 HOOC NH3 O i -0 O-A OH | wherein h™ of
R and R1L is a hydrogen or (Cl- C6)al kyl; and A'is

sel ected fromthe group consisting of: FF NN ~NO

O

N~N

1

oL
OO?

¢3S o

and a formula (i):

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 =CH;; and

R® represents a thiazolyl, pyrimidinyl or triazolyl

wherein each ring is optionally substituted by one or



O_NCNN N FFNN < - OO N O NCN NAN | -N
0

FFNN N ONNNNN W 2006/118351
WOCTIHRPEB06/ 309435 77 F F N.N N~ T--\ O NNPNTAP06/509435
FNN < JOO NO~~ OMUJUNNN N FF/ .l N

N<N N% O\ / NNN--T N
78

more groups selected from the group consisting of a
halogen, =0, CH=CH- (CgH4) —OCH,CF,CHF,, and a phenyl
substituted by one or more groups selected from the
.group consisting of CN and OCH,CF,CHFz, or a phenyl
5 substituted by one or more groups selected from the
group consisting of a halogen and methylpyrazolyl;
said method comprising: A
(a) reacting a compound of formula A-OH wherein A is
as defined above in formula I with a compound of formula

10 IIT:

R R!

Pro\ﬁ ><

P—0O

Cl
Pro—

ITT
wherein R and R' in formula TIII are each
independently hydrogen or (C1-Cg)alkyl, and Pr
represents a hydroxyl-protecting group; said reaction
is in an inert organic solvent in the presence of base
15 at a temperature of from about 25°C. to 50°C to form a

first intermediate of formula IV:

R R?
NI
_p—o0 O—A
PrO
IV

wherein R and R' in formula IV are each
independently hydrogen or (Ci-Cg)alkyl, Pr represents a
hydroxyl-protecting group, and A 1s as defined in

20 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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and a formula (i): RS R4 N NR3 R6 W wherein in

formula (i) R3 represents a phenyl group substituted
woyomnaesst 5 nore hal ogen atons; R4 represent BCWIP2006/309435

hydrogen or CH3; 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 substituf/@d by one or WO

2006/ 118351 PCT/ JP2006/ 309435 78 nore groups sel ected

fromthe group consisting of a halogen, =0, CH=CH

(C6H4) - OCH2CF2CHF2, and a phenyl _substituted by one

or nore groups selected fr th roup consisting of
CN and OCH2CF2CHF2, or a phenyl substituted by one
or nore groups sel ectegqfr paup consi sting of

a hal ogen and met hyl pyrazoljyl; said nmethod conpri sing:
(a) reacting a compound of dibrnula A-OH wherein' Ais
as defined above in formula | with a conpound of
formula 10 I1l: RR Pro O ProjP-0 A 11l wherein
Rand RL in fornula Il are eachV ndependently

hydr ogen or %CI- alkyl, and Pr. represents
v syl ¥BFEEERT i dy grot: a1 d Peact PBOIRs ih afTe  oach
l ne{ﬁd@ﬁ@ﬁ&éﬁt§$| Viepdirbdeh heopr eggnce) #fkpase dld al ais  as
tenperature of fromabout 25C to 50C to form a :
defined in formula I;
(¢) 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 to claim 19, 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 aqueous 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):

5
/A\:ijEjRﬁ
N .
N RS ®

[T e
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first internediate of formula IV: RRL Pro 0 ~Kl|I
Pro --- P- 0 OCOA IV wherein Rand RL in fornula IV
wanecaagisii ndependent |y hydrogen or (Cl- C6) al KpCT/IP1006/309435
represents a hydroxyl-protecting group, and Ais as
defined in 20 fornmula I; (b) renoving the protecting
groups Pr of formula IV wth an organic solvent to
forma second internediate &0 formula V: WO
2006/ 118351 PCT/ JP2006/309435 79 RR 0 11 x HOP-O
OA OHV wherein Rand R1 in fornmula V are each
i ndependent |y hydrogen or (Cl )alk S
def%ﬁed *n fd?ﬂ%?a?? S11E) re%%ﬁfng s3f d seg §§ 3rf23
cyhAbSEh ﬁlﬁtﬁlgﬁoiogn};ha Y- ( 5 wi-ghrhvsirBehienya ) sm-\(awt—
at a in the range of 4. “5.5 to roduce sald
1, Emﬁotryamb éayl)bﬂtﬁérﬁﬂVéOKy aﬁahyg) Epedzaggyi pgosphate
said no alt in a solvent to produce the
hav%?%a eo?kggégﬁﬁ%no lysine salt. 20. The process
according to claim 19, Whggﬁnh the 10 solvent in step
(d) is agmeous et hanol . ?ma The process according to
claim19|or 20, wherei mot he-sqlvent in step (d) is

aqueous, NS0 P al.cohol . 22. Te process accordi ng
to BA9Cone”of ¥l ai M3 19 ) :

<?'\N

F

F

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—lysine salt according to

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
claim 24, wherein said solvate thereof is a n-propyl alcohol

solvate.

29. A pharmaceutical composition comprising:
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15

20

25

21, wherein the solvent in step (d) is aqueous

n-propyl 15 al cohol. 23. The process according to any
wonecafisshai ns 15 to 22, wherein A of starti ngCT/JP2006/309435

material A-OHis the formula (i): R5 RA N NR6 Q

) R3 N WD 2006/ 118351 PCT/JP2006/ 309435 80 24. A

mono-1ysine salt of ((2R, 3R) -3- (4- (4-

cyanophenyl ) t hi azol - 2-yl ) - 2812, 4-di f I uor ophenyl ) - 1- (1H

- 1,2,4-triazol - 1-yl ) but an- 2-yl oxy) met hyl di hydr ogen

phosphatféedtdaviengidinist plictilre: mOnoHLYRiHRep salg (rccording

NH3+ O N _/J\ =~ <J N CN. MS F
togﬁ%ﬁ%ﬁEed%%@aFFy 588e2§§8F8a§8F§& gliﬁerggggpgé?§$he801vate
th8PBYrt yshhe salt or solvate thereof according to
claim 23, said salt_or solvate thereof is in ,
cryat aphameacewiheadby A2SerRheR1Bf 8ABUKBAL: | ydi-heent, or

Cafﬁkgrgccordlng to 10 claim 24, wherein said solvate

ereof is an ethanol solvate. 27. A solvate of the
nmono- | ysine salt according to claim24, wherein said
solvate thereof is an i,s L . .
30. The pharmaceutlégy(%%%p051tlon according to claim
29, wherein said composition is a tablet, capsule, powder,

solution, suspension, emulsion, ointment, lotion, cream or

spray.

31. A method for the treatment of fungal infections,
said method comprising:

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 thereof.

32. A method for the treatment of fungal infections,
said 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 thereof.

33. A method for the treatment of fungal infections,
said method comprising:

parenterally administering an effective antifﬁngal
amount of the mono-lysine salt according to claim 24, or the
pharmaceutically acceptable solvate thereof, to a mammalian

host in need thereof.



al cohol solvate. 28. A solvate of the nono-lysine salt

according to 15 claim 24, wherein said solvate
woOherez083sis a n-propyl al cohol solvate. 29. APCT/JP2006/309435

phar maceuti cal conposition conprising: W 2006/ 118351

PCT/ JP2006/ 309435 81 an effective anmount of the

nmono-1ysine salt according to claim?24, or the

phar maceutical |y accept abl e 8ol vate thereof; and a

pharmaceutically acceptabl e adjuvant, diluent, or 5

ar34er AS@rdﬂaaqﬂ@wnatéaﬂpmﬂpaxﬁWKQmtbénéac@@tarngoluble

laim 29, wher itio Ls a tabl et,

mo%%p YiF &ne pdadkr © of gb?u??%ﬂow§ﬂ 8§P8 2 emul si on,

oi ntrment, lotion, cream or spray. 10 31. A nethod for

t he treatnent of fungal _infections, said nethod

conpri si ng: adninisteriﬂg aﬁHeffective anti funga
2t he nono- IysipB salt according to claim 24,
har maceuti cal 'Q ac@ abl e sol vate thereof,
102 est in need Ohgreof 32. A met hod
forthe treatnent of fungal_jinkes N_said od
conprising: orally adm |st ringlan effeciva CN
antifungal anmount of t no- | ysi ne ssa actordi ng
to claim24, or the 20 Hharnace tically acceptable
solvate thereof, to a mamuaFfia Qost i n need thereof.
33. A nethod for the treatnent ungal i nfections,
said method conpri sing: parent y adm ni stering an
effective antifungal 25 anount >t the nono-Iysine
salt according to claim?24, or the pharmaceutically
accept abl e solvate thereof, to a mamual i an

said method comprising:

5 (a) reacting a compound of formula B:

\_/
B
with a compound of formula III’:
H H
o N
_P—0 cl
ProO
ITT!

wherein Pr of formula III’ represents a hydroxyl-

10 protecting group;



host in need thereof. WO 2006/118351 PCT/JP2006/ 309435
82 34. A process for the preparation of a
woaimr1ssi ubl e nono-1ysine salt of the foll owPayJrP2006/309435
formula: OOH NH2 -OOHOOC NH3+ ON -- NCN CSN
F F said nmethod conprising: 5 (a) reacting a conpound
of forrula B OH N -N=NOCN JSNFFB wtha
compound of forrmula I11': H& Pro 0 ,11 x PrO__ ~
P-0 A 111" wherein Pr of fornmula Ill" represents a
sabhydreaytiopr dsedhi mor gmey; 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

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 second intermediate of

10 formula V':

V! ; and
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WD 2006/ 118351 PCT/ JP2006/ 309435 83 said reaction is

in an inert organic solvent in the presence of base
wabom/igsper at ure of from about 25C to 50C t o POTUPH06/309435

first internediate of formula IV: PrO0O ~ o0 P ProO

O-\ ON NCNCN W- SFF IV 5 wherein Pr of

formula IV represents a hydroxyl- protecting group;

(b) renoving the protecting8&¥oups Pr of fornula IV

with organic solvent to forma second internedi ate of

10 fof nuteastin® GHid\ sRogHdO iotennpdiaty N Myprgua V7

wigh ¥§s§ﬁg 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 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, 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:



WO 2006/ 118351 PCT/ JP2006/ 309435 84 (c) reacting said

second internediate of fornula VV wth lysine in a
weabosangdsat a pH in the range of 4.2-5.5 to pPOTUUR®6/309435

said nono-lysine salt. 35. The process according to

claim 34, wherein the 5 protecting group of Pr is

tertiary-butyl. 36. The process according to claim34

or 35, wherein the solvent 3n step (a) is

tetrahydrofuran. 37. The process according to any one

of clains 34 to 36, wggrlei n the base used in step (a)

IS sodlun1hydr 38 A NOcess o1\ t he

preparation of,
nono- | ysi ne S
formula: O OH \

<NCN NSFF
reacting a conpound
PCT/ JP2006/ 309435 8

/ O QN
ne having the
HOCC NH8+ ON NO__ ~
thod conprising: 15 (a)
rmul a B: WD 2006/ 118351

N NCN NF

B

with a compound of formula III’:

H H
NI
///P——O Cl
PrO
ITIT!

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':

Iv!
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Bwth a compound of formula Ill': HH Pro O \Il P-0
'Y, d PrO- 111" wherein Pr of formula I’

woeprisasesis a hydroxyl - 5 protecting group; sardT/JP2006/309435
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 :
PPrO0 \ #2 P PrOO,\ ON8GNN--NCN SFF IV 10
WD 2006/ 118351 PCT/ JP2006/ 309435 86 wherein Pr of
formul a Whereepr &sents fohydiexylV' prepeesengsgroupydroxyl-
(b) renovj n]? t he grgtecting groups Pr of formula IV
wi tRTObPgahTe 26PYRBAt to form a second internediate of

S fopiul geNoviyOdhe \pFotecting groups Pr of formula IV’

with. organic solvent to form a second intermediate of

formula V' :

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

the solvent in step (d) is aqueous 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.



OHO~ON --N=\/ CN F, <Nj F V (c) reacting
said second internediate of formula V'V with lysine in
wea?2eminegst at a pH in the range of 4.2-5.5 to POTUR2006€309435
the nono-lysine salt; and (d) crystallizing said
nono-lysine salt in a solvent to produce the solvate
of said nono-lysine salt. 39. The process according to
claim 38, wherein the solvé® in step (d) is aqueous
et hanol . 40. The process according to claim 38 or 39,
vvheneln Alﬁsbhefsdjheemrtoricn—lsjseiple( Balits aeeeodsng to any one
é% ohob 1. The rocegf agcordl to any . cop
| & t 0tC40, “WherE e ot vent i3 s
trégilh §9H$Qy51ﬂfﬁbﬁﬂ}éhs.a| cohol . WD 2006/ 118351
PCT/ JP20067 309435 87 42. A use of the nono-I|ysine
salt according to any one of clains 1 to 9 for the
act t g u
|nfg§f|o S. u§£4§% zgﬁgéné t%%éﬁgéo %glﬁgﬁggfhjuy to claim

24aceer ditie t mathudant 24 f of the mamdactior dfreart imgentungal

for treating fungal infections.
infections.



