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SPECI FI CATI ON BENZENESULFONATE SALTS OF

4- FLUORO 2- CYANOPYRROLI DI NE DERI VATI VES 5 TECHNI CAL

FI ELD The present invention relates to benzenesul fonate
salts of 4-fluoro-2-cyanopyrrolidine derivatives. 10
BACKGROUND ART Di peptidyl peptidase IV (DPPIV), a
menber of serine protease, is wdely distributed in

ti ssues (e.g., Kkidney, I|veﬁ9 andzﬁngsna and is

i nvol ved in the metabolisH physi ol ogi cal |y
active peptides. 15 A conpound known as a DPPIV
inhibitor is (2S,4S)-2-

cyano- 4-fl uor o- MW%WQ) hyl am no] -
tyl i 3 d
has 1 ow sol 14K BEYRROLHNE SR DAIVES

salts wth mneral or organic acids disclosed in the
application 20 are al so di sadvantageous in ternms of |ow
solid-state stability, low stability under humdified
CABUHNTURL adrELmpi fficulties in their synthesis, etc.

The present i nvention ainms to provide 4-fl uoro-2-
cyanopymhe iplererderintadn tiem thdla thay e axcald M fonate
DPPIV 25 inhibition activity as well as physica

pregpdist icds 4-ef iqro-s2-atydndpyrreiidimsg dexrivatives.

phar maceuti cal preparations.

BACKGROUND ART

Dipeptidyl peptidase IV (DPPIV), a member of serine
protease, is widely distributed in tissues (e.g., kidney,
liver) and plasma and is involved in the metabolism of
various physiologically active peptides.

A compound known as a DPPIV inhibitor is (2S,4S8)-2-
cyano—4—fluoro-l-[(2-hydroxy—1,l-dimethyl)ethylamino]-
acetylpyrrolidine (WO02/38541)}. However, this compound
has low solid-state stability in free form, and its salts
with mineral or organic acids disclosed in the application
are also disadvantageous in terms of low solid-state
stabllity, low stabiiity under humidified conditions and
difficulties in their synthesis, etc.

The present invention aims to provide 4-fluoro-2-
cyanopyrrolidine derivatives that have an excellent DPPIV
inhibition activity as well as physical properties {e.g.,

stability) required for pharmaceutical preparations.

DISCLOSURE OF THE INVENTION
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DI SCLOSURE OF THE I NVENTION 1 To achi eve the object

stated above, the inventors of the present invention

have conducted vari ous studi es on

4-f| uoro-2-cyanopyrrolidine derivatives and thus have

found that preferred stable conpounds can be obtai ned

when 5 the derivatives are converted into salt form

with benzenesul fonic acid. This finding led to the

conpl et iT6h adilevre Presdriedth\atatiesh abdareel \the imventors of

present invention is directed to a benzenesulfonate

sdifte drgsenygnvention have ganducg@® vamious studies on

hydr -1, 1 -di met hyl ) et hyl am no] acetyl pyrrolidi ne

r &b B Y FRIAA TP 44 Lneseisy it MASDR IO OARRM WG
15 The nzenesul fonate salt of the

S%Su;%f #q%r%eg}r% s&'egll D EAEPULs (ke obtained when
4S) -2 - 4- |-

L e

agﬁﬁggﬁggﬁg'so 3éﬁggghd ﬁﬁggdéassﬁﬁﬂegignigukpsnFBmBiFHion

Olof2GH St UhRfSRf Lol ther directly or in
di ssolved form followed by filtration to collect the

resul ti namel%d, RIRCipRielsdn® dnvRntdoall sPhAPucled kR a
addi tion of a poor

benzenesulfonate salt of (25,48)-2-cyano-4-fluoro-1-[(2-
hydroxy-1,1-dimethyl)ethylamino]acetylpyrrolidine

represented by Formula [I]:

0

H | '
N\)'LN;fF

N

BEST MODE FOR CARRYING OUT THE INVENTION

The benzenesulfonate salt of the present invention
may be prepared as follows: (25,4S)-2-cyanoc-4-fluoro-1-
[(2-hydroxy-1,1-dimethyl)ethylamino]lacetylpyrrolidine
obtained as described in W002/38541 is dissolved in an
appropriate solvent and mixed with benzenesulfonic acid or
a hydrate thereof, either directly or in dissolved form,

followed by filtration to collect the resulting
- 2 -
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solvent, if necessary. \Wen using the above procedure,

t he conpound of the present invention can be readily
obtained in uniformcrystal formw th excellent 5
crystallinity, as conpared to other salt conpounds
(e.g., tosylate salt). It was al so possible to produce
nore stable conpositions in terns of stability when

m xed with formulation ingredients comonly used for

f pnedisitate plrarardengatc girgiheparefttemaddit ide of a poor
compound of the present invention can inhibit

disgdpendyl ifemeatssany | Whenvosinguthenbhovengrioeeduire ,
activity and inproving glucose netabolism The conpound
ofthehEompedast afn e ipgieseat dinyenddety idam de geadily
ingibition_ of neuropeptide Y netabolism inhibition of
TOREANES 4 RO TRt if9F Mo idhn exceddiant

SRR BBl o S .o%%e%ﬁ%%&%%”% ety RSP
[ [ id h h ' reparation
¢ BERRade BT TR e nat B0 B easbie Bp Bsafﬁpmwgre

I ' . [ iy b i_nhi kit .
CRRAS SO NS L Aeehehbe LAY Bon pgea wien
Meblrinld 8 £ 8RPeGigdleldt ehRe cbinnonh FTURE df§§a%%§Pulating

arthritis, obesity, osteoporosis, conditions o
| pRairma¢eudliaqs preparadieas . beni gn prostatic

hyper pl asi a and skin 25 diseases.

The compound of the present invention can inhibit
dipeptidyl peptidase IV in vivo, thus enhancing insulin
activity and improving glucose metabolism. The compound
of the present invention can also contribute to inhibition
of neuropeptide Y metabolism, inhibition of T cell
activation, inhibition of cancer cell adhesion to the
endothelium, and prevention of HIV virus entry into
lymphocytes.

Accordingly, the present invention provides such a
pharmaceutical preparation for preventing or treating
diseases or conditions capable of being ameliorated by
inhibition of dipeptidyl peptidase IV, as exemplified by
diabetes mellitus (especially type II), immune diseases,
arthritis, obesity, osteoporosis, conditions of impaired
glucose tolerance, benign prostatic hyperplasia and skin
diseases.

Examples of pharmaceutical preparations for immune

diseases include immunosuppressive agents for use in

tissue transplantation, for example, cytokine release

-3 -
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Exanpl es of pharmaceuti cal preparations for imune
di seases i nclude i nmunosuppressive agents for use in
ti ssue transpl antation, for exanple, cytokine rel ease -
3 inhibitors for various autoi mune di seases such as
inflammatory enteritis, multiple sclerosis and chronic
rheumatoid arthritis (RA), as well as agents useful for
preventing or treating AIDS by blocking H'V entry into
5inhdditonmmd ayemeidus rtedemuney distegstegsissich as
especially nmetastasis of breast and prostate tunors to
t Reflgmpatonye sit@amddaut it iplep scdisres isf anide chronic
present invention can be adn1n|stered systemically or

tEBieéIH\alty‘PidwaEté‘rré‘It%dtRé or aﬁar“’&% Bf agengs useful for

t tal, 10 bcut ramuscul ar
| REFeBtdag %r%%%%%%sm oigng BdVaensry into

Do cERis 7 ﬁﬁ%ﬁ%&ﬁ WSt g TerAd Ly ésmeedally
dfﬁ%@%% ta%rl@ %‘?.’ 1:‘c ra%'& n%gjsasq:a%%m%ﬂll 0N, },15 tlél%“' d
pprop a

mpositi1ons an trons

for t he ghat %&%3%%%%&%%1 }Q%R%Q%ft%ﬁe%' %@e resent,

preparation resen ention can re

by nkl8rdiond daif bel qmawﬂ t@frdd@ yRi R Rh 1I1@N%&t 't%'ﬂ) iwatﬂiy
pharmaceutically acceptable carrier(s).

speai bireal Inoutiehercpmpemtdrel 3@ .ghe ﬁm:s:a&tedta\mntl on
may be suppl enented with comonly

subcutaneous, intramuscular, intravencus, percutaneous)
routes.

For use as a pharmaceutical preparation, the
compound of the present invention may be formulated into
any desired dosage form selected from solid compositions,
liquid compositions and other compositions, as appropriate
for the intended purpose. The pharmaceutical preparation
of the present invention can be prepared by blending the
compound of the-present inventicn with pharmaceutically
acceptable carrier(s). More specifically, the compound of
the present invention may be supplemented with commonly
used excipients, extenders, binders, disintegrating agents,
coating agents, sugar-coating agents, pH adjustors,
solubilizers, aqueous or non-agueous solvents and so on,
and then formulated using standard technigues into tablets,
pills, capsules, granules, powders, solutions, emulsions,
suspensions, injections, etc.

Also, the compound of the present invention may be

modified to form an inclusion compound with, e.g., a-, f-

- 4 -



10

15

20

25

used exci pi ents, extenders, binders, disintegrating

agents, coating agents, sugar-coating agents, pH
adjustors, solubilizers, aqueous or non-aqueous

solvents and so on, and then fornul ated using standard
techniques into tablets, 25 pills, capsules, granules,
powders, sol utions, enulsions, suspensions,

i njections, etc. Also, the conpound of the present
|ﬁVéﬁrFUﬁlﬁﬁyxﬁélnw@@'ﬂﬁé@Yﬂ@tﬁér#N&ﬂQ@mﬂﬁmino@efore being
compound with, e.g., a-, (3 - 4 or y-cyclodextrin or
m§9ﬁﬂ¥ﬂ%§Fchlodextrln before being fornulated. The

Sty 82 i "°’%9“fa“ iRt U i ARas g Snvent ion
reate bod t se the rout e of
Lt St et GiE i adiie (G Spton to be
at S | er ut t 0 1000
({?heggr%g%/ ay& e gc'[hg'fr ‘ef abls';"jekg'g'boulq{lE I‘%’@e a%out 200
ASTReSLAGhE QA0SR 2br Brrl '1V' ded

I\
:LO
doses 10 per ég le present invention w

f l&éﬁ%dﬂﬂaﬁw@t@ ﬂﬂéféﬁmulfyol.slﬁawq &S eert%t&e 1000
exanpl es, exanple and test exanples. 15 Reference

Extiyer soripadhemdrdfpreferably about 10 to about 200
(2S,4S)-2-cyano-4-fluoro-1-[(2-hydroxy-1, 1-
mg/person/day, given as a single dose or in divided doses
per day.
The present invention will be further illustrated in

the following reference examples, example and test

examples.

Reference Example 1
Synthesis of {25,458)-2-cyano-4-fluoro-1-[(2-hydroxy-1,1-
dimethyl)ethylamino]acetylpyrrolidine hydrochloride salt
To a suspension of (2S,4S)-2-cyano-4-fluoro-1-[(2-
hydroxy-1,l1-dimethyl)ethylamino]acetylpyrrolidine (5.00 g)
in methanol (75 mL), 4M hydrochloric acid (in ethyl
acetate, 6.17 mL) was added to give a clear solution. To
this solution, diisopropyl ether (300 mL) was added and
stirred, followed by filtration to collect the
precipitated powders, which were the titled compound (5.47
g) as a colorless powder.

Melting point: 197-198°C

Reference Example 2
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di met hyl ) et hyl am no] acetyl pyrroli di ne hydrochl ori de
salt To a suspension of (2S,4S)-2-cyano-4-fluoro-1-[(2
hydr oxy- 1, 1-di net hyl ) et hyl am no] acetyl pyrrolidine (5.00
g) 20 in nmethanol (75 nmL), 4M hydrochloric acid (in
ethyl acetate, 6.17 nL) was added to give a clear
solution. To this solution, diisopropyl ether (300 nL)
was added and stirred, followed by filtration to

C%YTE%?SiﬁeOpr8§h659a?eGYBBﬂdér§}uﬁchﬁ'ﬁé?ehzg§0xy-1,1—

[ .4 25 .

MRS DOBREY Lab3ne aes Rulbyere it Efnapmetabosuifonate
S%gigesis of

éinétﬁg-zéc%ano-4-fluo;o-:-[(?-hygrgxy-liﬁ-n ul f onat
R L ey S
CoTES YY1 11l g BhOY) LEh YTk BTABEE TP PULET30008% 0. 15 o)
nfﬁhﬁ@@ﬁ&ﬁ&@”tﬁ.gﬁiHL?(anéglﬂklohnofE Qéﬂghfgglggnﬂk)acid

was added to give a clear solution. This solution was

agglegla gir @Y $£ @@tHAKSOP(OPYE mEY NWAs(2a8bd ¥Bi b€ve a clear
stirring. The precipitated powders 10 were col |l ected by

fsblutionn tThigs woldieidn twasl HATgDuntbpwikeOcd))dBbsdpropyl
col orl ess powder. Melting point: 179-180C

ether (5 mL) while stirring. The precipitated powders
were collected by filtration to give the titled compound
(0.20 g) as a colorless powder.

Melting point: 179-180°C

Example 1
Synthesis of (25,4S)-2-cyano-4-fluoro-1-[(2-hydroxy-1,1-
dimethyl)ethylaminolacetylpyrrolidine benzenesulfonate
salt
(1) {2S,4S)-2-Cyano-4-fluoro-1-[(2-hydroxy-1,1-dimethyl)-
ethylamino]acetylpyrrolidine

2-Amino-2-methyl-1-propanol (0.54 g) was dissoclved
in a mixed solvent of tetrahydrofuran (7.5 mL) and ethanol
{2.5 ml). To this solution, (25,4S)-l1-bromoacetyl-2-
cyano-4-fluoropyrrolidine (0.71 g) was added under ice
cooling and then stirred at room temperature for 1 hour.
The precipitated crystals were collected by filtration to
give the titled compound (0.36 g) as a colorless solid.
Further, the filtrate was also purified by silica gel

column chromatography {developing solvent:;

- 6 -
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Exanple 1 15 Synthesis of

(2S,4S)-2-cyano-4-fluoro-I-[(2-hydroxy-1, 1-

di met hyl ) et hyl am no] acetyl pyrrolidi ne benzenesul fonate

salt (1)

(2S, 4S) - 2- Cyano-4-fluoro-1-[(2-hydroxy-1, 1-di nmet hyl) -

et hyl am no] acetyl pyrrolidine 20

2- Ami no- 2-net hyl -1 - propanol (0.54 g) was dissolved in

aQML9§9f§GMVGn¢h@moﬂeﬂﬁ&hp@m@bumaammanaang)3amd1®tnanab
(2.5 m}j1e To this solution, (2S,4S)-1-bronoacetyl -

cﬁéﬁ@ Ahe tidAegy coppognde (0022199 was added under i ce
oI| and then stirred_at roomtenperature for 1

hgﬁﬁ. %§ #§é-&rgaﬂﬁptéré&uersﬂaﬂé2ggwére§wréeﬂe@impthyl1-

fil tign to e the titled conmpound_(0.36 g) as a

GBI ngdPF& Y&PHFFﬁéFdiPﬁebPPFFPaﬁél pagpogalt

devel 0Py *Sordetrano- a2 HPapetof R aPneRer - 2ok
aﬁ&ﬁ%%ﬁgi?%?@?ﬂayiﬁg§?$8t§hp§9ro§135nkh?zb'BBe%as dissolved

oun

(%§d4§)h%a@¥ﬂ§?§ﬁ EEHHFHg Yy mxgro &aé #gy')

et hyl am nol ac pyrroli benze esu onat e sa

(§§eé§biga€¥anQr6mfkHQE0551&&10HY9§QKYaadltion of a

di net hyl ) et hyl am no] acetyl pyrrolidine (20 g) was
dessakied ofindenzBaakulgohAcnmathanabnbBP8rats. (ngdeQ? in

were precipitated fromthis solution upon addition o

amethanol (30 mL). After addition of diisopropyl ether
(330 mL) to this suspension, the powders were collected by
filtration to give the titled compound (31.5 g) as a

colorless powder.

Melting point: 220-221°C

Test Example 1 [Testing for weight change under humidified
conditions]

Each analyte (10.0 mg) was metered into a microtube
(diameter: 8 mm, length: 50 mm) and allowed to stand in a
desiccator containing water in such a manner as to keep
the tube from coming into contact with water. The
desiccator was allowed to stand at room temperature. The
analytes were monitored for their state and measured for
their weight with time. Changes in weight were expressed
as percentages (%).

<{Changes in weight and state)>
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solution of benzenesul fonic acid nonohydrate (15.2 Q)

in 10 net hanol
et her
col | ected by

(31.5 g) as a
220-221C 15 Test
under hum di fi ed
wagbdet dred into a microtu

(30 ni).

After
(330 nL) to this suspension
filtration to give the titled conpound
col orl ess powder.
Exanple 1 [Testing for wei ght change
condi tions] Each analyte (10.0 ng)
(di aneter:

Mel ti

be

ng point:

8 mm

addi tion of diisopropyl
t he powders were

| engt h:

50 nmm) and al |l owed to stan

20

lesi

o cator

containing water in such a naﬂ% 1as {o k@@%Ethe t up2ay 3
fFrom comi into contact w thywfeer. The desiccator
ué@“%?‘lr@v@gqef%eg‘fea?@'%@eFoqmm]ag@ﬁhaé ire. The analytes
Were momni tored—for therr—state—amd nexbuhgi‘%uu tHrett
VEo rgindundi df Referemce EXemngeg | n weagsht were, essed 25.
s percentages (% <Changes in weigh '5%4%"9 Feice> 7
Table 1 Day 1Day 2Day 3 Coppound of Reference Exanpl e 0%
IGomgidindidé Exgmelkecence + 0% + 0% No change in

appearance

The hydrochloride salt of Reference Example 1 and

the methanesulfonate salt of Reference Example 2 both

absorbed moisture and thus deliquesced, whereas the

benzenesulfonate salt of Example 1 showed no change in

weight and no deliguescence.

Test Example 2 [Sclid-state stability testing]

Each analyte (about 1 mg) was precisely metered and

stored in a screw-capped test tube covered with aluminum

foil for light shielding, which was sealed under heated

conditions (70°C) or opened under heated and humidified

conditions (40°C,

75% RH).

each drug was measured in the following manner.

completion of a given period of storage,

The remaining percentage of

After

the test tubes

were supplemented with 10 ml HPLC mobile phase to dissolve

the analytes and then provided for guantification by HPLC.

The results were compared in area with the initial wvalues

obtained before heating or before heating and

humidification to calculate the remaining percentage of

drugs.




R R RSB S

Compound of Reference Exanple 2+ 28% 71% - -
Del i quescence 0% Conpound of Exanple 1 0% 0%\No change
i n appearance The hydrochl oride salt of Reference
Exanple 1 and the nethanesul fonate salt of Reference
Exanpl e 2 both 5 absorbed noi sture and thus
del i quesced, whereas the benzenesul fonate salt of
Exanpl e 1 showed no change in weight and no
d&FEPGecondddiongst Exanple 2 [Solid-state stability
testing] 10 Each anal yte (about 1 ng) was precisely
met er edCaAymngt GABGELR BAKcPEWRBappedmt ed . 6 ubel 50 viemed
with alum num foil for light shielding, which was
sé8HEGEIRGdr heated conditions (70C) or opened under
heat ed ang hum di fied conditjons (40C, 75% RH). The
remai ni fGLIPBRCERPRGEASETeS A9ch drug was measured in
the fol Loy ng.manngr,. After . conpletion of a given

5 period BPYERBiARa, O} abbhEptyGRREet B8t SupdpRruavesenat:
m&%ﬁ ég m HPLC nobil e phase to dissolve the analytes
and 't e% provi ded for quantification by HPLC. The
resultsFmggeggggpaigg hﬂ/ﬂiﬁa with the initial values

20 obtal ne ore heatihg or before heating and

hum di f i53bteRohOveRLALL @l fie remaining percentage of
drugs.
Mobile phase: water/acetonltrile/phosphoric acid

10 /SDS (700:300:1:2)

{Remaining percentage of drugs}

Table 2
70°C for 3 days 40°C, 75% for 1 month
Compound of Reference Example 1 97.0% 92.6%
Compound of Reference Example 2 95.5% 95.9%
Compound of Example 1 99.3% 99.6%
15 The hydrochloride salt of Reference Example 1 and

the methanesulfonate salt of Reference Example 2 showed a
remaining percentage of 97% or less under either condition,
whereas the benzenesulfonate salt of Example 1 showed a
remaining percentage of 99% or more under either condition.
20
Test Example 3 [Compatibility testing with additives]
This testing was performed according to the report

of Serajuddin A.T.M. et al. (J.Pharm.Sci., 88, 696-704,

-9 -
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- 8 *HPLC conditions Colum: CAPCELL PAK UG 20, 5 pm

44,6 x 150 mm (SHI SEI DO Columm tenperature: 40C 5

Det ection: UV absorptioneter (Detection wavel ength:

210 nm) Flowrate: 1.0 mM/mn Injection volune: 10 pl
Mobi | e phase: water/acetonitrile/phosphoric acid 10

/ SDS (700: 300: 1: 2) <Renmi ni ng percentage of drugs>

Table 2 70C_for 3 days40C, 75%for 1 nonth Conpound of
RePESInc eAERRHE Eubstapss2apd, edapsdNgsomener Bedexed into a
Exaqple 295.59@5.996CQFpound of. Exanpl e 199. 3999. 6% 15
TRETEYIEPRY i 18 s uPoRIeFTEHAE S EREMIRS A diif M grug

RIS O By SRS O, B A
R X T N A

showe r enmai ni Nng° per
d [ i4ian. T I
5, FORR Y [, B B B ey maer (-

ROTAR VMR-5, Iuchi Seieido Co., Ltd., Japan) for 1 hour.
The mixture according to Recipe A or B was further stirred
using a vortex mixer (TOUCH MIXER MT-31, Yamato Scientific
Co., Ltd., Japan), provided that Recipe A was supplemented
with no additional ingredient, while Recipe B was
supplemented with 16 pl purified water. The mixtures were
stored at 65°C for 1 week under sealed and completely
light-shielded conditions and then measured for drug
content after storage to calculate the remaining
percentage of each drug in each recipe.

The drug content was determined in the following
manner. The stored samples were supplemented with 10 ml
of 50% methancl, ultrasonicated for 30 minutes (using a
BRANSONIC 5200, BRANSON Co.} to disperse and extract the
drugs, and then shaken in a shaker for 1 hour. The
resulting solutions were transferred to 50 ml measuring
flasks and the solutions remaining in the test tubes were
also collected by washing with 50% methanol, followed by
filling up to 50 ml with 50% methanol. The flasks were
further ultrasonicated for 30 minutes. The resulting
solutions were each filtered through a 0.45 pm membrane
filter, 5 ml of which was sampled and filled up with 50%

methanol in a 10 ml measuring flask for use as a sample

- 10 -
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This testing was perforned according to the report of
Serajuddin AT.M et al. (J.Pharm Sci., 88, 696-704,

9 1999). A drug substance and additives were mnetered
into a screw capped test tube according to Recipe A
(10 ng drug substance, 68 ng crystalline cellulose, 2
ngy nagnesiun1 stearate) or Recipe B (10 ng drug

subst ance, | actose, 5 2 ng hydrogenated oil) and
msedytieny al“é‘t %ﬁﬁ%@@lﬂt@-ﬁﬁ&d ROTHRLEVR- BPLE ucbnditions
Seieido Co., Ltd., Japan) for 1 hour. The mxture
abeSrdithE £6MRe &S dSRHANRTRES EXempde 2tirred using a
vart ex n1xer TOUCH M XER MI-31, Yamato Scientific
ciRemaining; percentage ofe T85> Reci pe A was

uppl enented 10 with no addlﬂlo al |ngr$d| nt, whille

i t hReEPEA piir | Reciee Bat ér .
d

oSl SehdlEtece ByAMpie 20 | o0 el 8y Lrc T4 Sie b

e BBRR kel it 1o ?gn,ﬂf?h,gi‘%p or‘ﬁﬁﬁ%ruqin

each reci pe. The drug content was deternined in the
following manner. The stored sanples were suppl enent ed

e (ugpggcggéBgEA | Ranobe A\ {tRZOR Euaaiﬁﬁn& be2fentage of

dasper sasapdaasedatb bme6%2@ndtHGSme@HdnéBﬁmfshakenshmt of
a shaker for 1 hour. The resulting solutions were

t RafietencedEkampQen, nehereangthere was almost no reduction

L4

O~n47gwn

in the rgmaining percentage of the benzenesulfonate salt
of Example 1. Likewise, even in the case of Recipe B
where the methanesulfonate salt showed a remaining
percentage reduced to 74.5%, the benzenesulfonate salt
maintalined a remaining percentage of 20% or more.

The compound of Example 1 was confirmed to resist
deterioration even when supplemented with formulation
ingredients used for formulating pharmaceutical |
preparations, thus enabling the provision of formulated

compositions stable enough as pharmaceutical preparations.

INDUSTRIAL APPLICABILITY

The compound of the present invention can be readily
obtained in high-purity uniform crystal form with
excellent stability under highly humidified conditions.
This fact eliminates risks such as powder adhesion onto
machines and reduced flowability during preparation, and

enables a stable supply of pharmaceutical preparations
- 11 -



flasks and the solutions remaining in the test tubes

were also collected by washing with 50% net hanol ,
followed by filling up to 50 m with 50% net hanol. The
flasks were 25 further ultrasonicated for 30 m nutes.

The resulting solutions were each filtered through a
0.45 mnmenbrane filter, 5 nl of which was sanpled and
filled up with 50% nethanol in a 10 M neasuring flask

f SoNfElidncy nrampounkd)  Belcausen odnd tishexcglaenit! ised 1d-
by HPLC. HPLC conditions were the sane as used in Test

% stabdddig nithe pempoundefhfthy npesardcijgerention is
e B ound of  Reference Exanple 291. 6% 4. 5%
c&i& roblegs FRCTe RS qhangss dds ERifeFwasigre and

gfrté‘&)e,f:?eml |ngr?p£r Centﬁ@%; Ofrg-‘(ﬂ(:‘{ftrul% vval%é educed ;noce to
there .wa no .reducti
tE)t%e remal rﬁo\#gheipgr B 55 Sqﬁ’{?rb ﬁﬁﬁ@?&qﬁ%é‘?’@%qeutical

oREeRATR A ol R e, B SRR E ey
PREGREAER dee L] WhRn' &upifn iaf LaRN4ARES %&S’Maec S !

mai nt ai ned a remal ning pe ntage o or nore.
campeead epft sExanple 1 was confirnmed to resi st
deterioration even when supplenented with fornul ation

- 12 -



15 ingredients used for fornul ati ng pharmaceuti ca
preparations, thus enabling the provision of fornul ated
conposi tions stable enough as pharnmaceutica
preparations. | NDUSTRI AL APPLI CABI LI TY 20 The conpound
of the present invention can be readily obtained in

hi gh-purity uniformcrystal formwth excellent
stability under highly hum dified conditions. This
fact elimnates risks such &&AgMwder adhesi on onto
machi nes and reduced flowability during preparation,
and 25 enabl es a stable supply of pharnaceutica

preparations - contalnlng the compound. Because of
ils excélP%HFegﬁﬁpafOE?E?eséi befi €35, 480 2oayennad4 of luoro-

tg E a i nv 8 also free from probl ens such
as~t 58 rPﬁYagp 3 éﬂ@&hxﬁaetPVéﬁgie?hﬁ?ﬁbﬁlerrﬁp}é@éne
structure, has resistance to 5 extrene conditions
required for fornul ating pharnmaceutical preparations,
and al so ensures long-termquality maintenance even
when suppl enented with formulati on ingredients. CLAI M
1. A benzenesul fonate salt of (2S, 4S)-2-cyano-4-fluoro-
1-[ (2- hydroxy-1, 1-di et hyl ) et hyl am no] acetyl pyrrolidi ne
. 5
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