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Abstract of the disclosure:
CYCLODEXTRIN COMPOSITION

A.pharmaceutical.composition comprising a slightly
. water-soluble drug, a cYclOdextrin ,a‘hd a water-soluble organic
. 801vent. is disclosed. The composition improves water-
solubility and stability'pf'the slightly'water—soluble drug.
The pharmaceutical composition 1s particularly suitable for

injection preparations.

......



CYCLODEXTRIN COMPOSITION

FIELD OF THE TINVENTION

The present invention relates to a cyclodextrin
composition and the production thereof. More specifically,
in the present invention, a complex of a slightly water-
soluble drug dissolved in a water-soluble organic solvent with
a cyclodextrin is formed to improve the water-solubility and
_ s.tabi‘lity of the slightly water_—seluble drug.' The complex is
' ﬁseful for pharmaceutical composition_s; particularly,

injection preparations.

BACKGROUND OF THE INVENTION
~ As the conventmonal methods for formlng a complex
" or inclusion compound of a sllghtly'wateresoluble drug'w1th

 a cyclodextrin, there are a method wherein a saturated agueous

"."'..._'-SOIution of a' drUg “and -.a"CYCledeXtrin are cooled and-”thé,

resultlng complex 18 prec:Lpltated . .a method whereln an equeous

":'solutn.on of a drug and a cyclodextrln J_.S lyophlllzed .[M =
| .Kuroz'um:t. et al. Chem. 'Pharm. Bull ‘2.3 1421 ("19-’75)]'. "a'
""'-mixn.:ng end pﬁlvern.z:.hg methodm[Y Nakal et al Chem Phazfm

' Bull 26, 2419 (1978)] and the l;Lke However, the complexes

of a slightly water- soluble drug w:.th a cyclodextrln obta:.ned

V,by these methods do not have so h:;.gh, water--solublll.ty an_d
| their water-solubility‘ “is _in's‘iszicient | 'for injecft'_ion |
'.preparations. Further , in the ‘cempllexes, the s'tability,of

drugs are sometimes deteriorated.



OBJECTS OF THE INVENTION

The main object of the present invention is to
develop a composition applicable to injection preparations by
improving the water-solubility of a slightly water-soluble
drug and furthef improving the stability of the drug.

This object as well as other objects and advantages
of the present invention Wlll become apparent to those skilled

~in the art from the follow1ng descrlptlon

SUMMARY OF THE INVENTION
The present inventors have studied intensively to
improve the w’ater—solubility of slightly water-soluble drugs.

As a result, the follewing has been found. '
A slightly water—'s'oldble drug' is .dis's'olved_ in a
Water~soluble 'organic‘-solVent;'.. On 'theother hahd; a
'CYClodeXtrin isdissol#ed in'water" Wheh”thellattereaqueous
'CYClodeXtrin s.oliition' | is gradually added to the .:former |
_1dsolutlon of the water soluble organlc solvent the resultlﬁg.
mJ_xt.u_re sometlmes becomes | eloudy -upon addltlon ._of the aqueous
solution. However, when the ,'dqueous. -'solution-" is further
- added, the mixture becemes clear.:'A pewdered cempesition.can
be obtained by evaporha,ting ‘a_nd distilling off the water-
.eoluble organic solvent and'water from the.mixture.- In many
cases, the composition thus _obtained forms an inclusion

compound with the cyclodeXtrin.' The’composition has a very
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high water-solubility, which is 3 to 50 times higher than that
of compositions obtained by the conventional techniques.
Further, the composition has a high solution velocity and,
when a specific cyclodextrin is selected; an unstable drug can
be stabilized. Thus, the present invention has been
.completedr

o " That is, the present invention provides a pharmaceu-
o 'tical composition comprising' a slightly water-—solub‘ie drng,
d cyclo_dextrin and a water-solu'ble organic solvent. The
~composition of the invention may be in the form of a pOWdered
' -pharmaceutlcal compos:u.tn.on comprz.sn_ng a sllgh tly water-soluble

| drug p a cyclodextrln and 0. l to 10 % by welght preferab.l,y 0.1

o ',_-]".:;f-"to 3 % by we:l.ght of a water soluble organlc solvent Furt:her,

- the present J_nventlon prov1des a process for produc.lng a

: ..?'__-powdered complex of ‘a sllghtly water soluble drug Wlth a

'_cyclodextr:n.n th.ch compr:.ses dlssolvz.ng a sllghtly water-[ '

-'.".,-'---"soluble drug :Ln a water—-soluble organlc solvent and ms.x:.ng the |

. ,resultl‘ng Solut.}.on wa.th l.an ' ,.-a.qu_eous. " °01‘1th“ Of ..,t-he

"_.‘-'cyclodextrln and opt:s.onally,..-.lrefﬁoiring 'the"""-water:;-SOluble'

'organJ.-c- solvent' and water The phamaceutn.cal compos:Lt:Lon or_

the -complex of the present | J.nvent.l.on .is‘ appllcable to

' injection preparations.

DETAILED DESCRIPTION OF THE INVENTION

The sllghtly water- soluble drug to be used in the
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present invention is a drug whose solubility in water or a
buffer is 1% (w/v) or lower, and the slightly water-soluble
drug may be a salt thereof which is generally used in
pharmaceutical compositions. Further, it is desirable that
the drug has the solubility of 1% (w/v) or higher in the
'water%soluble organic solvent. Examples of the drug include
anti-inflammatory agents, . analgesics, tranquilizers,
sedatives, ._antine0plastic . agents, :antifungal agents,
antibiotics, antilipemic agents and the like. In particular,
fumagillol derivatives having angiogenesis inhibitory activity
'are suitable for use as an antineoplastic agent in the present
.invention. Examples of the fumagillol derivative include a

. fumag’illin- derivative of the general\ formula:

 wherein R’ is hydrogen; R® is halogen, N (0)mR’R’, WRRR'-X",

 5(0)nR® or S'RR.X (wherein R®, R® and R’ are independently an

optibnally substituted hydrocarbon or heterocyclic group; X
is a counter anion; m'is'o ox l;h is an7integer Ofoito 23
- and R’ and R° t_ogethej with : the 'adjac"zen.t 'nitrog‘en or 'Su'lfur

atom may form an optionally substituted nitrogen- or sulfur-

containing heterocyclic gréup '_Which may form a condensed



ring); or R' and R’ together represent a bond; R’ is 2-methyl-
l-propenyl group or isobutyl group; A is O or NR° (wherein R
is hydrogen or an optionally substituted lowexr alkyl or aryl
group); and R' is hydrogen, an optionally substituted
'hjrdrocarbon group or an optionally substituted acyl group; or
a salt thereof and the like.

In the above general formula (I), halogen
represented by R* includes fluorine  chlorine, bromine and
iodine. When R' and R® togethe'r represent a bond, an epoxy
‘ring 1is formed. .

The hydrocarboh group of the optlionally substituted

RG.‘ and R7-' includes 'a

hydrocarbon group represented- by R,
straight or branched cz:hain'_Cl_-s alkyl (e.g., methyl ethyl
'.propylf isopr0py1 .butyl' 'isobutyl “SQC—butyl pentyl o

‘ iSopentYl- hexYl etc ), C,rg alkenyl (e g. ; v1nyl, allyl 2;.

' “f,butenyl methYlallYl 3~ butenyl 2"Pentenyl 4-Pentenyl l5*

-fhexenyl etc.-), Cz,s alkynyl ( g ethynyl propargyl 2-»
| ‘..butyn 1--yl 3-butiyn.-l-yl l-—pentyn 3-—yl 3 pentyn 1 yl 4-~
':_'pentyn-2-yl - 3- hexyn-l-yl, etc )r C3._6 cycloalkyl (e g

1cy010propyl, cyclobutyl cyclOpentyl, cyclohexyl etc'); C36
cycloalkenyl (e.qg. ’ cyclobutenyl cyclopentenyl cyclohexenyl
.cyclohexadlenyl etc..) ;- C7 13 aralkyl (e..g. , benzyl l'-~
phenethyl,. 2-phenethyl,‘ e‘tc.. ) -and Cs..m _ aryl (fe;g, . phenyi,

‘naphthyl, etc.).
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The heterocyclic group of the optionally substituted

heterocyclic group represented by RS, R® and R’ includes a 5-

or b6-membered heterocyclic group containing 1 to 4 hetero

atoms (e.g., nitrogen, oxygen, sulfur, etc.), for example, 2-

_furyl 2~ th:l.enyl 4--th3.,azolyl 4~ lmldazolyl 4—-pyr3.dyl 1,3,4-

; thladn.azol 2—yl tetrazolyl or “the 1like. Further ; the

.‘ he'terocycl;c group m'ay .be '__'..condensed 'with a 5- or '6—-membered

o ring which may include one to thtee hetero atoms such as N,

' O _and | S othet than carbon ;atoms”-"'(e.g.' p benzene, pyridine,

| oyclohexane, etc .') to form a bicycl‘ic group (e.g., 8-quinolyl,
. 8—purinyl, etc.). | ‘

The nitrogen—-containing heterocyclic group whi chmayl

__‘be formed by R and R® together W.].th the adjacent nltrogen '

_"_'atom ' J.ncludes a 4-—- '."to 7-—membered nltrogen contalnlngf

':'_-_;‘_f.;\,.“f_;"ﬁ";'heterocycllc group Wthh may :._nclude one to three hetero atoms_

',f;-"'\_"such as N O and S other than a nltrogen | atom (e g. ,j

 ],pyrrol1d1n l-yl | plperaZLno,% morphollno, plpera21n~l~yl

The sulfur~oontalnlng‘heteroofclio gronpnwhich mayf 
be formed by R and R together w::.th the adjacent sulfur atom
J.ncludesa 4-—- to 7-membeted sulf.utcontalnlng hetetooycllc
:-'group Wthh may .:anlude one to three hetero. atoms ' suoh as N. x
.  0 and S other than a snlfnr atoni' (e'_,g'; ',-'tetrahyd,r_Othiophen"l'f-"

 .Yl, l 4 - thloxan—l—yl etc,).'

.............

-----

v .N .
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The nitrogen-~ or sulfur-containing heterocyclic

group which may be formed by R and R° together with the

adjacent nitrogen or sulfur atom may be condensed with a 5-
or 6-membered ring (e.g., benzene, pyridine, pvyrazine,
pyridazine, cyclohexane, etc.) to form a bicyclic group (e.qg.,
isoindolin-2-yl, 2-isoquinolyl, 1,3~dihydrobenzo[c]thiophen~2—
'yl, 2;3~dihydrobenzo[b]thiOphen~ l-yvl,  3,4- dlhydro-lﬁ 2-
- benzopyran-2-vl, 3 4-dihydro-2H-1- benzopyran 1~yl 1,2,4,5~
tetrahydro—B~benzoth1ep1n~3eyl, 1,3~d1hydrothleno[3,4~
¢lpyridin-2~yl, 5,7~ dlhydrothleno[B 4 ~ b]pyrazrn ~6-y1l, 5,7~
~d1hydrothleno[3 4 ~ d]pyrlda21n -b-yl, etc.).

The lower alkyl group of the optlonally substltuted

lower alkyl group represented by R® includes a Cl 6 alkyl group

o ( e.g., methyl ethyl, propyl 1sopropyl butyl J.sobutyl, sec-

'._'.butyl_ pentyl rsopentyl hexyl etc ):

The aryl group of the optlonally substltuted aryl

' .,.',,'.-..group represented by R 1ncludes a C6 16: aryl group ( .g.

'°gphenyl naphthyl, etc )
' The hydrocarbon group of the opt:}.onally substltuted

'hydrocarbon group represented by'R..rncludes those descrmbed

above with respect to that of the opt:i.onally substltuted

hydrocarbon represented by R R and R
When the hydrocarbon group represented by'RL.ls an

alkenyl group, preferably, it has no substltuent

.....
.
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The optionally substituted acyl group represented

by R' includes residues of optionally substituted acids such

as carboxylic acid acyl, sulfonic acid acyl, carbamovyl,
thiocarbamoyl and sulfamoyl which may have a substituent or
substituents (wherein an acyl group derived from the
corresponding acid). For example, they are alkanbyl, arovyl,
heterocyclic carbonyl, carbamoyl, thiocarbamoyl , arylsulfonyl,
'allesulfonyl, sulfamoy14 alkoxycarbonyl, aryloxycarbonyl and
the like each of which may have one or more substituents.
The alkanoyl group of the above optionally
substituted alkanoyl group includes a ' Cl_(,. alkanoyl group
(e.g., formyl, acetyl, propionyl, isopropionvyl, butyryl,
pentandyl, hexanoyl, etc.). - ' '

‘ The aroyl grOup of the optionally Substi'tuted a?oyl
group includes a.,C},_H aroyl group (e g benzoyl l—naphth0yl,
' -naphthoyl etc ). ' . “

: The heterocycllc éarbonyl group of the optlonally

.substltuted heterocycllc carbonyl group 1ncludes a 5~ or 6-

membered heterocycllc carbonyl group conta1 nnhg 1 to 4 hetero
~atoms (e.g., nltrogen,-oxygen,sulfur,_etc.)} foi example,.2~
furovl, 2-thenoyl,nicotinylisOniCotinyland the liké 

The arylsulfonyl group of the 0ptlonally substltuted

arylsulfonyl group lncludes a Csu,arylsulfonyl group (e.g.,
benzenesulfonyl, lwnaphthylsulfonyl, 2-naphtnylsulfonyl,

- etc.).



The alkylsulfonyl group of the optionally

substituted alkylsulfonyl group includes a C, ¢ alkylsulfonyl

group (e.g., methylsulfonyl, ethylsulfonyl, etc.).

The alkoxycarbonyl group of the optionally
substituted alkoxycarbonyl group includes a C,_; alkoﬁycarbonyl
group (e.qg., methocharbonyl - ethoxycarbonyl /
isobutoxycarbonyl, etc.).

The aty10xycarbonyl group of the optionally
substituted aryloxyoarbonyl - group includes a Cs_1y
aryloxycarbonyl ' group (e.qg., phenoxycerbonyl,. 1-
'naphthyloxycarbonyl, 2+naphthyloxyoarbonyl, etc.).

The optiooelly sobstituted_ hydrocarbon or
' ,hetero'cyclic group represented by.'Rs' R° and -R the opt:.onally
subs tltuted n:t.trogen- or sulfur cohtalning heterocycllc group.

.. fomed by R’ and R together Wlth the adjacent nltrogen or

-fsulfur atom Wthh may be condensed w1th a further rlng, the
,f“optlonally substltuted lower alkyl or aryl group represented-

by R%: as well as the optlonally substltuted hydrocarbon group

 -gand the optlonally substltuted acyl group (alkanoyl aroyl

._-:heterocycls.c carbonyl carbamoyl thlocarbamoyl arylsulfonyl
alkylsulfonyl, sulfamoyl, 'alkoxycarbonyl or aryloxycarbonyl)
.represented' by R" 'may | contalln_ll to 3 _ subetltuents at -the
possible positions. ‘

Such substitoents includes, f.Or exampie, 2 Ci¢ alkvl

group (e.g., ‘methyl., ethYl,f. propy'l; .isopropyl, - butvyl,
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isobutyl, sec-butyl, pentyl, isopentyl, hexyl, etc.), a C,q
alkenyl group (e.g., vinyl, allyl, 2-butenyl, methylallyl, 3-
butenyl, 2-pentenyl, 4-pentenyl, 5--hexenyl, etc.), a C,,
alkynyl group (e.g., ethynyl, propargyl, 2-butyn-l-yl, 3-
butyn-2-yl, l-pentyn-3-yl, 3-pentyn-l-yl, 4-pentyn-2-yl, 3-
hexyn-1-yl, etc.), a Cyq cycloalkyl group (e.g., cyclopropyl,
cyclobutyl, cyclopentyl, Cyclohexyl y etc.), a C3_ 4 cycloalkenyl
group (e.g., cyclobutenyl, cyclopentenyl, cyclohexenyl,
cyclohexadienyl, etc.), a C4,, aryl group (e.g., phenyl,
naphthyl, etc.), amind, a mono-C,_, alkylamino group (e.g'. ;
inethylamino,- ethylamino, isoprOpylamino, etc. ), a di--'C1 6
alkylamlno group (e. g dlmethylamlno, dlethylamlno, etc.),

azido, nitro, a halogen (e.g,,'fluorlne, chlor;ne,-bromlﬁe,
‘ iQdine, etc.), hydroxvl, a C1-s 'al.koxy' group _(e.gi‘.', méthoxy ;

- ethoxy, etc.), a C6_15.- arjrloxy group (e'.g. ' "phenoxy,.

x . naphthyloXy, etc ),-a Cle alkylthlo group (e.g.; methYlthiO,-

.ethYlthio, propylthlo, | etc’ ).’. a C6 10' arylthlo group (e g.,
'phenylthlo, naphthylthlo, etc. ), cyano, carbamoyl, carboxyl
"_.-a Cis alkoxycarbonyl : group | (e g ' methoxycarbonyl,'
ethoxycarbonvyl, etc -), a Cyn aryloxycarbonyl group. (e g..,
| phenoxycarbonyl l-naphthyloxycarbonyl 2—naphthyloxycarbonyl
etc.), a carboxy-~C,_, alkoxy group (e.g., carboxymethoxy, 2—
' carboxyethoxy, . etc.) ,' a Cx-s '. alkanoYl' group (e.q. ,' 'formyl,

. acetvyl, propionyl , 1sopropionyl, butyryl, pentanoyl , hexanovyl,
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etc.), a Cy,; aroyl group (e.g., benzoyl, l-naphthoyl, 2-
naphthoyl, etc.), a Cgy0 arylsulfonyl group (e.qg.,
benzenesulfonyl, 1~naphthylsulfonyl, 2-naphthylsulfonyl,
etc.), a (¢ alkylsulfinyl group (e .g., methylsulfinyl,
- ethylsulfinyl, etc.), a Cq) arylsulfinyl group (e.g.,
'benZenesulfinyl, .lmnaphthylsulfinyl, 2-naphthylsulfinvyl,
etc.), a C;¢ alkylsulfonyl group (e.g., methylsulfonyl,
ethyl’sulfonyl, etc. ), a 5-- or 6-membered heterocyclic group
'containing 1 to 4 hetero 'atems (e g , nitrogen, oxygen,
sulfur, etc.) (e.g., 2-furyl, 2,—t'hienyl, 4-thiazolyl, 4-
. imidazolyl, 4-pyridyl, l,3,4-thiadiazol~-2-yl, l-methyl-5-
'_tetrazolYl"etc ) s -S- or Gwﬁembered heteroCyclic carbonyi
group contalnlng l to 4 hetero atom (e J s nltrogen, oxygen,

sul_fur,. | etc ) (e g ' 2 furoyl -.2—thenoyl | nxcot:.noyl

- isoni'cotinoyl ; etc 3 ' a 5-- or 6-membered heLerocycllc thio

- -Group contalnlng 1 to 4 hetero atoms (e g. :' nlt-:r:ogen oxygen, '

,.sulfur,etc')(e g. '4~pyr1dylthlo,f2—pyr1m1dylthlo; 1,3,4-
..,'thladlazol 2-ylth:.o, '-_1-methyl 5 tetrazolylthlo etc ) and the
llke Further p the heterocycllc thlo hgroup may be condensed"
. Wlth benzene ring te ferm a condensed blCYCllC thJ.o ‘group

(e.g.,  2- benzothlazolylthlo,-. 8 qunOlYltth,eﬁ etc.),

Fefc‘themore, when _R represents a _dlsubstltuted _carbameyl,

thiocabamoyl or'sulfameyl Qroep ,'thesubs’tituents tegether‘

with the nit’rogen”:atom.'. :of' the carbamoyl, thiocarbamoyl or

sulfamoyl group may form a nitrOgen~containing heterocydlic
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group (e.g., 4- to 7-membered nitrogen-~containing heterocyclic
group which may include one to three hetero atoms (e.g., N,
O, S, etc.) other than a nitrogen atom, such as pyrrolidin-1-
yl, piperidino, morpholino, piperazin-1-yl, 4-methylpiperazin-
l-yl, 4-phenylpiperazin-l-yl, etc.).

The subStituent in the optionally substituted
- .hydrocarbon or'heterooyclic group represented by Rs', R® and R7;
the substituent in the optionally substituted nitrogen- or
sulfur-containing heterocyclic group which may be formed by

R’ and R° together with the adjacent nitrogen or sulfur atom

and may be condensed with a further ring; the substituent in
the optionally substltuted lower alkyl group or aryl group

represented by R®; as well as the substltuent in the optlonal—

ly substltuted hydrocarbon group and optlonally substltuted

acyl group ( alkanoyl aroyl heterocycllc carbonyl carbamoyl

”-thlocarbamoyl arylsulfonyl alkylsulfonyl ' sulfamoyl

,alkoxycarbonyl or aryloxycarbonyl) represented bY R - may

"-furthe-:-r conta.l.n 1 to 3 substltuents at the poss::.ble pOSlthHS

Examples of such substltuents J.nclude the aforemeno—' |

.tn.oned Cl 6 alkyl group, Cz 6' alkenyl group, C2 6 alkynyl group,
C3 6 cycloalkyl group,' Ci. 6 cycloalkenyl group, C5 10 aryl group,
amino group, mono---C1 6 alkylam:.no -group,-' dl-'-Cl s alkylamino
group , azido, nitro, halogen hydroxyl Cl 4 alkoxy. group ¢ Cs-10

aryloxy group, C, alkylthlo group ;  Ce.10 arylthio group,
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cyano, carbamoyl, carboxyl, C,, alkoxycarbonyl group, C,i,
aryloxycarbonyl group, carboxy-C,, alkoxy group, C,. alkanoyl
group, GC;.;, aroyl group, C4.,, arylsulfonyl group, C,
alkylsulfinyl group, Cs-10 arylsulfinyl group, Ci-6
alkylsulfonyl group, 5- or 6-membered heterocyclic group, 5-
or b6-membered heterocyclic carbonyl group and 5- or‘ 6-membered
heterocydlic thio group ahd the like. '

‘ The counter énion'represented by X includes, for
example, halogen ion (e.g., iodide ion, bromide ion, chloride
ion, etc.), sulfate ion, phosphate ion, nitrate ion,

perchlorate ion, tetrafluoroborate ion, methanesulfate ion,

p~tolylsulfate ion,ﬁbenzenesulfate ion,lnjdroxyl ion, organic
carboxylate ion '(e.g.. / 0xalate 1on, .rﬁaleate.ion,. fumarate ion,
succinate ion, citrate ion, lactate ion, trifluoroa'c'et'ate idn,
lactobionateion,'acetateion; propionateiOn; tartrate'ion,
ethylsuccihate.ion, etC;)-and'the like;f.

' The:compound(i)has‘énéSymmétric cénterin_its.
molecule and'i,s. thical-ly agtive | Its"é.bsO,l_uté_Corllfi\gurz'ition'

~ is based on the starting material, fumagillol. When the

configuration is shown, thef.:abs'olute CO_nfigiiratiOn”is ”th'e-same
‘as that of fumagillol.  The mode of bonding of the

substituents on the cyclohexane ring is as follows:

and _ "represent a~bond, B-bond-and either

- OTr beOnd, respeCtively.'-
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When the compound (I) has an acidic substituent
(e.g., carboxyl, etc.) or a basic substituent (e.g., amino,
mono-lowexr alkylamino, di~lower alkylamino, nitrogen-
containing heterocyclic group, etc.), it may be used as a
physiologically acceptable salt thereof. Examples of the
physiologically acceptable salt include those with inorganic
bases, organic bases, inorganic acids, organic acids, basic
or acidic amino acids and the'iike. As the inotganic vase
which can form these salts, there are, for example, alkali
metal (e.g., sodium‘, potassium, etc.) and alkaline earth metal
(e.g., calcium, magnesium, etc.) and the like; as the organic
base, there are, for example, trimethylamine, triéthylamine,
- pyridine, picoline, N,N—dibenzylethylenediamine, ethanolamine,
diethénolamine, tris(hydroxymetﬁyl)aminOmethané;

~ dicyclohexylamine and the.liké?.asithe inorgaﬁic acid,.there

 are, for example, _hYdrochloric'_acid, 'hydrobromic, acid,

sulfuric acid, nitriC"acid, §hoSphbriC,a¢id’and.thé.like; as

the organic acid, there are, for example, formic acid, acetic

acid,‘ trifluoroacetic aéidg'éxalic acid,”.ﬁartaric-acid,
fumaric  acid, ma-leic." .acid,- . methane'sﬁifon'ic - ',acid'.,
benzenesulfonic acid, p—tdlueneSulf‘onic .ac'i.d: and the'like; and
as the basic or acidic amino.aéid,_there are,.for example,
arginine, lysine, ornithine, aspartic acid, glutamic acid and
the like. Among thesé salts, salts With béses (i.e., salts

with inorganic bases, salts with organic bases, salts with

G
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basic amino acids) represent those formed with the carboxyl
group in the substituent of the compound (I), and salts with
acids fi.e., salts with inorganic acids, salts with organic
acids, salts with acidic amino acids) represent those which
can be formed with amino, mono-lower alkylamino group, di-
loWer alkylamino group, ni.trogen-containing heterocyclic group
‘.orfthelike inthe,substituent of the compound (I).

~When the -compound (I) has a di-lower alkyl amino
group, a nitrogen-containing heterocyclic group or a nitrogen-
- containing aromatic heterocyclicgroup,'the nitrogen atom in
these groups may be further alkylated to form a quaternary
- ammonium group (e.g., trrmethylammonlum,  —methylpyridinium,

'_ —methylpyrrolldrn—l-yl.rum, | e_tc. ) + ' and ',the :'counter' anion

G
N3

aN
AR

N .thereof 1ncludes those - shown ' -with' reSpect " to the

aforementloned counter anlon represented by X

In the compound (I), preferably, R and R together_

-rePresent- a -bond or "R -_lS hydrogen and R is . N(O)mRR

'+567

NRRR +X, S(O)nR or S R R oX '_ Part:x.cularly,' J.t .1.5 preferred

.that R is S RR -X whereln R and R are a hydrocarbon group. -

"and X~ is a halo‘g.en._

A is preferably-oor NH R J.S preferably 2-methyl-

l-propenyl and R J.S preferably a substrtuted carbamoyl or

ureido.
The compound represented by the general formula (I)

‘or a salt thereof can be produced by using, as a start_lng
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material, fumagillol [Tarbell, D. S. et al., J. Am. Chem.
Soc., 83, 3096 (1961)] which is a hydrolyzate of fumagillin
produced by a microorganism. The production process as well
as physical and biological properties thereof are described
in detail in EP-A 359,036, EP-A 357,061, EP-A 354,787 and the
like. Preferred examples of the compound (I) include 6-0-(N-
chloroacetylcarbamOyl)fumagilltquan(N'—chloroacetylureido)—
b-desoxyfumagillol, 4-(Nechloroacetylcarbamoyloxy)~2-(1,2—
epoxyul,5~methyl~4~hexenyl)-l~(l,3-dihydrobenzo(c)thioPhen—2~
ylo)-3—methoxycyclohexanol chloride and the like.

Examples .of. the.'_ tranqﬁilizer' include diazepam,
lorazepam, ovaepamLand the,likeu Examples of the antifungal
agent include.griseoful#ih,,lankacidihs [ J. Antibietics, 38,
877-885 (1985)],'furukunazoleﬁand'the'like Examples of the
'-antlblotlc 1nclude cefotlam hexetll and the llke Examples

of the antlllpemlc agent lnclude cloflbrate, AL 294 [Chem

~ Pharm. Bull., 38, 2792 2796 (1990)] and the like. Other'

examples of the sllghtly waterwsoluble drug J.nclude plrox::.cam, |

'dlacerln, dlltlazem, ;.megestrol l.acetate, 'enlfedlplne,

. nicergoline, ketoprofen, naproxen, diclofenac, ibuprofen,

prostaglandinS-and thelike.

. The 'cyclodextrinf te ‘-‘beused i-n'i th_e._ present invention
is a cyclic oligoSaccharidecemposedaof'Sato'i2 glﬁCOSe Units
wherein hydrOXyl groups at  2-—--- 3-—~ and 6-p081tlons may be

partly or totally substltuted w1th other functlonal groups

------
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Examples of the cyclodextrin (hereinafter sometimes
abbreviated to CyD) include a compound represented by the

general formula:

(" CH,OR!!
0

0310: -

(11)

wherein X is an integer of 6 to 12; R’, R' and R" in respec-

~ tive repetition units are the Same or different and are

.'_:Lndependently hydrogen , an - alkyl a monohydroxyalkyl a

'dlhydroxyalkyl, a carboxyalkyl or a sugar reSLdue SpeCLfic

."-'examples thereof J.nclude oc-CyD (x 6) -. B-CyD '(x 7), Y CYD'

' "n(X 8), 8 CyD (x 9) and the llke as well as thelr derlvatlves

"he hav1ng etherlfled hydroxyl group

As the alkyl group represented by R to R there- '

:fare, for example,- C; 4 alkyl SUCh aS methyl ethyl, propyl and .

;jthe llke, as monohydroxyalle there are, l'-.‘fQi example,-.

monohydroxy-Cl-z,',alkyl such as hydroxymethyl 2 hydroxyethyl "

o s2~hydroxypr0pyl as, the dlhydroxyalkyl group, there are, for

| jexample, d:{.hydroxy--ocl 4 alkyl such a.s d:n.hydroxymethyl 2 ,2-—

- .dz.hydroxyethyl dlhydroxypropyl and ; the llke*:_ as the

C carboxyalkyl group, there are, for example,' carboxy--cl 4 alkyl

- such as carboxymethyl 2 carboxyethyl and the l;x.ke,, as_--the

‘ _su'ga'r' residue,"- there ar'e, for example, glucosyl maltosyl,
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panosyl and the like.

These cyclodextrins may be used alone or in
combination thereof. Among them, cyclodextrins having high
water-solubility are preferably used. In particular,
dihydroxyprOpyl derivatives and maltosyl derivatives are
preferably used. The amount of.the_cyclodextrin.to be used
) ' is"preferably l.to 5 times, more preferably 1.2 to; 2.5 times,

in molarﬂratios based'on'fhe'Slightly;water—soluble drug.

In the compositiOn .'of‘ ‘the present invention, in
general the drug is more stable when it is in the solid form.

jTherefore, preferably,‘the coéxrstlng water-soluble organlc
”.jﬁsolvent and water are _removed to obtain a powdered
' _compos.rtlono Examples of the method for removj.ng'them include

| lyoPhlllzatlon, drylhg under reduced pressure, vaporlzetlon
'underordlnary pressure and the 1J.ke For stablllzlng the
drug, lyophll:x.zatlon and. lyoph:.llzatron under reduced pressure -

| :"whereln the composs.tlon j.s drled a'fter freez.rhg are sultable .
' ' As the .water-soluble organi'c solvent to beused 1h

| ‘the Tpresent lnventlon, ‘ there can, for : example, be | used

'r.rhydrophlllc organlc'solvents hav1ng sufflolent quallty for

'J.nject.J.on preparaflons ‘ The lower content of the water-—
‘soluble organlc solvent rh the'powdered oompo81t1onuis more
preferable. | In. the compos:Lt-lon of- the pres_ent_ :anen_t_n_on,
however, it 1is .d:i;ffioult to'- remove. :,t'he sioil_ifent oompletely.

Then, the solventoonftent in the composition lS preferably not
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more than 10% by weight, more preferably in the range of 0.1
to 5% by weight, much more preferably 0.5 to 3% by weight.
For injection preparations, ethyl alcohol is often used as the
water-soluble organic solvent. The solvent is not always
limited to ethyl alcohoi. Any hydrophilic organic solvents
can be used as long as the slightly water-soluble drug can be
dissolved therein in a high concentration. As the water-
soluble organic solvent, in addition to ethyl alcohol, there

can be used, fer example, other alcohols (e.g., methyl
alcohol, isopropyl elc.ohol, etc.), ketones (e.g., acetone,
etc.), nitriles (e.g., acetonitrile, etc.), sulfoxides (e.g.,
dimethyl sulfexide, etc.), amides (e.q., dimethylformamide,
'etc;) and'the'like."Even when'these solvents are'used-.the
.preparatlon can be used as lnjectlon preparatlons if the
'.removal of 'the solvent .'LS suffn.cn.ent for appllcatlon to
.1njectlon preparatlons_. .Further ,-:. foradmln;stretlon other
then .injection,.' the composition_. canbe .nsedeven J.f the

- removal ofttneneolvent iS inSnfficient' :{'  ‘ '

- In the productlon of the composlltlon of the present
”J.nventlon, the sllghtly”water 'so.lnble drug is dlesol\}ed in the
]waternsoluble organiCMSOlvent, esPeCLally ethyl alcohol ~at

‘ about ordn.nary tempera'f'ure (10 to .35°C), if necessary, by

- warmlncj to 60°C. The amonnt of the solvent . to be used is
usually 10 to 80 ml, preferably 20 to 40 ml per 1 g of the

~drug. On the other hand, the cy_clodextrln is dlssolved in
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water or a buffer solution. As the buffer solution, there
are, for example, Walpole buffer solution, Menzel buffer
solution, etc. The amount of water or buffer solution to be
used is'usually 1 to 50 ml, preferably 5 to 15 ml per 1 g of
.cyclodextrin. Normally, an aqueous solution of the

cyclodextrin is gradually added with stirring to the above-

prepared solution of the -drug' in the water-soluble organic
solvent. Inmediately after addition of the cyclodextrin
solution, the entire mixture sometimes becomes cloudy. When

the addition of the cyclodextrin solution is continued, the

mixture becomes a clear solution. When the order of addition
1s reversed, :someti.mes, any cleer solution cennot be obtained. .
The solution thus obtained is lyoPhJ.lJ.zed or drled undexr
- reduced pressure to obtaln- a powder 'In-many caSes;n the
Powder‘ obtalned -accordlng ~to the .above’;operations' is"' the
- J.nclusron coinpodnd or it foms.a ooinpler by eldeotrostatlc or
“ "‘.hydropl’-loblc lnteractlon, hydrogen bond or the llke | ;'._'T'he'
powder may 'contal‘n the sl:n.ghtly water soluble drug ' and/or_"' :
:'-cyclodextrz.n other thah' the ;anlusz.on c:ompound or the complex,
.and the compos:.tloh of t-he present' 1nventlonalso1noludesuch
a poWder. Forimproving properties(filiingprOpertieS'into
‘ a‘vial, specific volume,.deSteticizing; etc;).of the powder
thus obtained, ooz'iventiona.l_:"'add:i’.‘,t'ives used in ihjeotion '
preparations soch.as sugars, preser§atives, stabilizers end

antistatic agents can be added. The powdexr obtained accord’ing



to the above operations is readily soluble in distilled water
for injection or an agueous isotonic solution prepared from
sodium chloride and sugars (glucose, mannitol, inositol,
etc.‘) . After dissolution, the slightly water-soluble drug can
be administered as injection preparations int'ravenously,
intramusCularly, subcutaneously or to focuses such as tumor
or the 1like in an effective concentration for particular
diseases.

Further, accordihg to the conventional methods, the
powder obtained by the present invention can be formed into
pharmaceutical compositiOns other than injection preparations,
for example, preparations for administering to t.he mucous
membranes such as nasal, oral, rectal;_ vaginal' mucous

membranes,  percutaneous pieparations":or" implantation
. prepérationé. ‘ . ‘ . '
. The powder offthewpresent'invehtion is less toxic
~and manifestls ,str'Qn'g.phamaco"logic.al,activities ; ahd 'is"useful

- as a pharmaceutical composition for mammals (e.g., monkey,

"1-.gattle,vdogf human being; etc}5..

The ddsage df the,pQWder ofthe present:invéhtion
- 1s varied depending'upona particu1ar kihd.ofdrug, stréngth
~of the activity and thé.'liké:'. .".'}For\._'tre'atment 'of an adult
patient, normally, 1.0 mg to 5.,-0 g pe'r'.day, preferab.l.y, 50 mg
to 2.0 g perdayof_the powdef'ofthe present ihvehtion 1S

administered by injection.
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The following examples, comparative examples and
experiments further illustrate the present invention in detail
but are not to be construed to limit the scope thereof.

Comparative Example 1

' 6-0- (N-—chloroaoetylcarbamoyl )fumagillol [hereinafter
abbreviated as Compound_ 'A] (100 mg) was dissolved in ethyl
alcohol_ (4 mg ). Separately, .maltosyl-‘ﬁ-cyclodextrin (G,3CD) .
(726‘ Ing) (Compound A:‘GZBCD=1::2','molar 'ratio)" was dissolved in
 water (iS'ml);_ The aqgueous solution easadded to the above
ethyl alcohol"- solution with 'stirring. The solution thus
‘.';'obta:l.ned was lyophlllzed to obtaln a powder Water (1 ml) was
added to the powder (-100mg) to obtain a homogeneons solut:i..on
. of»the present 1nvention ' . ‘

On the other hand as an example of the conventlonal -

s method GZBCD (726 mg) was dlssolved :Ln water (10 ml),‘_ and ‘_

":-'Compound A (100 mg) was added and the m:n.xture was stlrred at

S ..'.".'25.0C After 4 hourS,;_ the mlxture was flltered through a

:”.astlter haV1ng pore s1ze of 0 22 um o

'I'he amounts of Compound A J_n the former homogeneous
“ solutlon and the latter f::.ltrate were determa.ned by HPLC
: “ (hlgh performanoe llquld chromatography) Fu:r:ther, saturated

solublllty of mlxed powder of Compound A and GZBCD in the same

~molar ratio at 25 C and that of Compound A alone were
' determlned by HPLC. As a result,vsolub1l1ty,conoentratlons

shown in Table 1- were .' obtai-ned . .As: seen fr_om Table 1, the

''''''

.....
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result obtained by the conventional method is saturated
solubility, while the result obtained by the present invention
shows higher solubility concentration rather than the
saturated solubility.

Table 1

Comparison of solubilities

Present invention . 42.0 mg/ml
Conventional method . 3.7
Mixed powder of'Compound,A and G,BCD 2.3
Compound A alone - ‘ 1.7

Réferencg Examgle'z
Compound'A (100 mg)‘was dissOlved in-ethyl alCQhol

~(4,nﬂ).f 'Separately, 2 hydroxypropyl B cyclodextrxn'(2 ~HP-

'- BCD)(686‘ mg)(Compound A:2- HP-BCD 1: 2 .molar ratlo)'jwas'-

dissdlﬁed in water (15 ml). . The-aqueous Solﬁtloniwas added
to the abové ethyl alcohol. solutlon."wi'th Stlrflng .The
solutlon‘ thlis obtaz_ned wa's lyophlllzed to bbtaln a pbwder

| Water (1 ml) was added tQ the powd.ez_: (70 mg) ' to.obtalna .
',homogenéous solﬁtion of thépreSent ihventlon. . .
B On the other hahd., 'as an exé‘mp‘le_of the -c:oriv'enti'ona'l
method, 2—}1?%BCD '(686 | mg) was d.iss'olved. inl Wa'ter- (10 ml-)

Compound.A.(lOO:mg)'was added to the solutlon.and the mixture
was stirred at 25°C. 'fAfter 4 hours, the mixture was filtered

through a filter havingporeéize of 0.22 um.
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The amounts of Compound A in the former homogeneous
solution and the latter filtrate were determined by HPLC.
Further, saturated solubility of mixed powder of Compound A
and 2-HP-BCD in the same molar ratio at 25°C and that of
Compound A alone were determined by -HPLC.  As a result,
solubility'concentrations.shown in Table 2 were obtained. As
- seen from Table 2, the result obtaa.ned by the conventional
| method shows saturated SOlUbllltY, while the result obtained

by the present invention shows hlgher concentratlon solublllty
rather than the saturated SOlUbllltY

Table 2

Comparison of solubilities

'PreSent,inVention o ‘ : 35.2 mg/ml
Cohventionalmethod'1  :; -  .' 2.6 ﬂ
Mlxed powder of Compeund A.and 2- HP - BCD ' ;2.3'

' Compound.A alone . :h *   -  ". ',.-‘1: 1}7

.’Exgerimeht i'

Stabllity of the powders of the‘present'lhvenilon
'_‘obtalned in Comparatlve Examples 1 and 2 was comp.ared' w:.th
. that of Compoﬁnd.A alone w1th malntalnlng them at 40° C for 2
weeks. The resldual amoﬁnts ef Coﬁpound A.was determihed by

‘HPLC. The results are'shown 1n Table 3.

.....
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Table 3
Stability
Residual rate
Mixed powder of Compound A and G,BCD 100.6 %
‘Mixed powder of Compoﬁnd A and 2-HP-BCD 39.0
Compound A alone - 81.4

As seen from Table 2, solubility is improved
depending upon by combinetions of a particular kind of drug
;and.a-particular kind of qyclodéktrinﬂ However, stability is
sometimes lmproved and sometimes lowered.

Experiment 2”_ -

- According to the same manner as that described in

R Comparative Examples 1 and 2, various lyoph:x_l;Lzed powders were

prepared wa.th Vary:l.ng ratn.os of GZBCD or 2- HP BCD to Compound

AL 301ublllty of the powder thus obtalned was determlned
'”'.The results are shown in Table 4 - . . .
| Table 4

Solubility

Ayl e e e aamm s N =

Mixing molér'ratio;(Compound.A cyclodextrln)

e A P A m
e w—— ———

l:1- ‘ 1 l 5 '_ Q1:2
Compound A and G,3CD 'Q4¢8.' ".,-f;22;1 42.0 mg/ml

~ Compound A and 2~HP45CD "4.0' . . 18.3 35.2
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Experiment 3

According to the same manner as that described in
Comparative Examples 1 and 2, various powders were prepared
with varying mixing ratios. At this time, in the case of the
molar ratio of 1:1.5, drying'Was carried out at 25°C for 65
~hours. 1In the case of the molar ratio of 1:2, drying was
carried out.at 25°C for 42 hours and at 40°C for 72 hours.
The ethyl alcohol contents in each powder were determined by

GLC (gas chromatography). The results are shown in Table 5.

.Table 5

Ethyl alcohol contenis

Mixing molar'ratio'(Compound A;CYclodéxtrih)
- (25°C)  (25°C)  (40°C)
| Compound’A.and;Gﬂanj.  .; ‘1.3 % . 1.4'%'.w..1;S'% ¢ f
 Compound A and 2-HP-BCD 0.6 & 0.7 % -

-5 ExQeximent 4
"‘Diazepam.?and _clofibfate- were -seléCtédf_as. the

slightly wateré_solublé drug , and a c:'omp_le'x' was .prépared by

- using GyBCD, ac_cording_'to";jthe_ same manner as tha_t '_descrj_bed in

- Comparative "'Example* 1'.'- The‘-sol'ubilj,'ty'.:of' .t'he compl'ex was
- compared with that of thé'drug alone. The'reSultsiare shown

in'Table 6.
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Table 6
Solubility
Mixing molar ratio solubility
Drug:G,BCD) Comp.lex Drug alone
Diazepam 1 : 10 >4.0 mg/ml 47 pg/ml
- Clofibrate 1 :10 >4 .3 ""36

'Examgle 1

CompoundeA (lOO.mg)fwas.dissolved in ethyl alcohol

(4 ml).. Separately,-1B~cyclodextrini (BCD)(ZOO mg). Wwas
:dlssolved in water (15 ml) The aqueous solutlon was added
o to the above ethyl alcohol solutlon with stlrrlng - The

'solutlon thus obtalned'was ly0phlllzed to obtaln the desmred

"~.~Examp1e 2

.'d"Coepound"A;(loo mg) was dlssolved ln ethyl alcohold 

.*fli?b af(4ml) '.Separately'of thlS solutlon :maltosyl B cyclodextrln' ,;"

'lﬂfteflld{GbBCD (726 mg)'was dlssolved ln water (15 ml) _'The aqueousbf'“-

.3 *b7 ﬁsolut1on was added to the above ethyl alcohol solutlon Wlthld '

'*ﬁb: st1rrlng to obtaln the desmred comp081tlon

Examgle 3

Compound A (100 mg) was dlssolved ln ethyl alcohol

""'(4 ml) Separately, dlhydroxypropyl {3 cyclodextrln (DHP-

- 'ﬁCD)(SOO mg) ‘was dlssolved 1n water (15 ml) ’ The .aqueous;

"'-?solutlon'was added to the above ethyl alcohol solutlon w1th'
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stirring. The solution thus obtained was lyophilized to

obtain the desired powder.

Example 4

Cefotiam hexetil (100 mg) was dissolved in ethyl
~ alcohol (4 ml). Separately, d-—-cyclodextrin (ocCD)(?OO mg) was
dissolved in water (15 ml). ‘The agqueous solutioh was added
to the above ethyl a.lcoho'l solution with - sfirring. The
solution thus bbtained wé.s lyophilized to obtain the desired
powder. '

Example 5

| Compou‘nd‘ A'_(lOO 'mg)'_was dissclved in acetone (4 _mi) :

- Separately, maltosyl—-ﬁ-—-cy‘c‘lodex’trin-"(GZBCD) (726 mg) - was
~ dissolved in water,(15 m1).'The aqueous_solution was added

- to the above acetone _S’olut-ion ‘with 'stirrﬁing.' The '.solu:tj.:on'

-  J¥ thﬁS obtained was lYOphiliZGd-tQObtain thé dGSired}pOWde:? 

Exanple 6

" Compound A (100 mg) was dissolved in acetonitrile

.~ (4ml). separately, maltosyl-p-cyclodextrin (G,8CD)(726 mg)

“was dissolved in water (15 ml). The aqueous ~solution was
 added to the ‘acetonitrile solution with stirring.  The

solution thus thained: ,Was":lydph_iliz_ed to obtain the desired

 powder.

Example 7

Compound A (10'0' mgj)', 'Was? diésolvéd ‘in isopropyl

alcohol (4 ,m'l) . Separately, maltOsyl-—B-—,cYclodextrin
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Al

(GBCD) (726 mg) was dissolved in water (15 ml). The aqueous

solution was added to the isopropyl alcohol solution with
- stirring. The solution thus obtained was lyophilized to
obtain the desired powder;

Example 8

Corhpound A (100 mg) wals'dissolved in ethyl‘. alcohol
(4 ml). o Se’parétely fi:"'om this solution, glucosyl-g-
'  cyclodextrin (G,SCD) (645 mq) '\;‘}as disso'lv:ed in water (15. ml) .'
The aQueous solution .wa's .added to the above ethyl alcohol

solution with stirring to obtain the desired composition.
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CLAIMS:

1. A powdered pharmaceutical composition comprising:

a fumagillol derivative of the formula:

CH,R?
R1 O = CH 3
- 3 CHR

/\/\/ (1)

O
7 OCH,

4

A— R?

wherein R' is hydrogen; R® is halogen, N (O) mR°R®, N*R°R°R’-X",
S(0)nR> or S'R°R®-X~ (wherein R®, R® and R’ are independently

an optionally substituted hydrocarbon or heterocyclic group;

X 1s a counter anion; m is 0 or 1; n is an integer of 0 to

2; and R®> and R® together with the adjacent nitrogen or

sulfur atom may form an optionally substituted nitrogen- or
sulfur-containing heterocyclic group which may form a
condensed ring); or R* and R? together represent a bond; R
is 2-methyl-1-propenyl group or isobutyl group; A is O or NR®
(wherein R® is hydrogen or an optionally substituted lower

alkyl or aryl group); and R* is hydrogen, an optionally

substituted hydrocarbon group or an optionally substituted

acyl group; or a physiologically acceptable salt thereof;

wherein the optionally substituted hydrocarbon or

neterocyclic group represented by R®, R® and R’: the

optionally substituted nitrogen- or sulfur-containing

heterocyclic group formed by R’ and R® together with the

adjacent nitrogen or sulfur atom which may be condensed with
a further ring; the optionally substituted lower alkyl or

aryl group represented by R®; as well as the optionally

substituted hydrocarbon group and the optionally substituted
acyl group represented by R® may contain 1 to 3 substituents

selected from the group consisting of: C;.¢ alkyl group, Ci.¢
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alkenyl group, C,.¢ alkynyl group, Cs;.¢ cycloalkyl group, Ci.g
cycloalkenyl group, Cg¢.19 aryl group, an amino group, a mono-
Ci-.6 alkylamino group, a di-C;.¢ alkylamino group, an azido
group, a nitro group, a halogen, a hydroxyl group, a Ci-s
alkoxy group, a Cg.1p aryloxy group, a Ci;.s alkylthio group a
Cs-10 arylthlo group, a cyano group, a carbamoyl group,
carboxyl group, a C;., alkoxycarbonyl group, a Cy.11
aryloxycarbonyl group, a carboxy-C;_, alkoxy group, a Ci-g
alkanoyl group, a Cy.11 aroyl group, a Cg.10 arylsulfonyl group,
a Ci.¢ alkylsulfinyl group, a Cs.10 arylsulfinyl group, a C;_¢
alkylsulfonyl group, a 5- or 6-membered heterocyclic group
containing 1 to 4 heteroatoms, a 5- or 6-membered
heterocyclic carbonyl group containing 1 to 4 heteroatoms

and a 5- or 6-membered heterocyclic thio group containing 1

to 4 heteroatoms which may be condensed with a benzene ring

to form a condensed bicyclic thio group,

a cyclodextrin, and

a water-soluble organic solvent in an amount of

0.1 to 10% by weight,

wherein the fumagillol derivative is at least

partially in a form of an inclusion compound or complex with

the cyclodextrin.

2 . The pharmaceutical composition according to claim
1, wherein the amount of the water-soluble organic solvent

1s 0.1 to 5% by weight.

3. The pharmaceutical composition according to claim

1, wherein the amount of the water-soluble organic solvent

1s 0.1 to 3% by weight.
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4 . The pharmaceutical composition according to any
one of claims 1 to 3, wherein R' is hydrogen and R® is

N (O)mR’R®, N'R’R°R’-X", S(0O)nR’> or S'R°R®:X~ or R* and R?

together represent a bond; R’ is 2-methyl-1-propenyl group; A

is O or NH; and R* is a substituted carbamoyl or ureido.

5. The composition of claim 1, wherein R* represents a

disubstiltuted carbamoyl, thiocarbamoyl or sulfamoyl group.

6 . The composition of claim 5, wherein the
substitutents together with the nitrogen atom of the
carbamoyl, thiocarbamoyl or sulfamoyl group from a 4- to 7-
membered nitrogen-containing heterocyclic group which

includes 1 to 3 heteroatoms other than the nitrogen atom.

7. The pharmaceutical composition according to any

one of claims 1 to 5, wherein the fumagillol derivative is

6-0- (N-chloroacetylcarbamoyl) fumagillol.

8 . The pharmaceutical composition according to any

one of claims 1 to 7, wherein the cyclodextrin is a compound

of the formula:

CH,OR™
O (I1)

— 1T\ OR® )—0
! L OR* JX

wherein X is an integer of 6 to 12; R°, R and R in

respective repetition units are the same or different and
are lndependently hydrogen, an alkyl, a monohydroxyalkyl, a

dihydroxyalkyl, a carboxyalkyl or a sugar residue.
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9. The pharmaceutical composition according to claim

8, wherein the cyclodextrin is a member selected from the

group consisting of dihydroxypropyl-B-cyclodextrin and

maltosyl-PB-cyclodextrin.

10. The pharmaceutical composition according to any

P

one of claims 1 to 7, wherein the cyclodextrin is maltosyl-

B-cyclodextrin.

11. The pharmaceutical composition according to any

one of claims 1 to 10, wherein the water-soluble organic

solvent 1s a member selected from the group consisting of

alcohols, ketones, nitriles, sulfoxides and amides.

12. The pharmaceutical composition according to any

one of claims 1 to 10, wherein the water-soluble organic

solvent is a member selected from the group consisting of
methyl alcohol, ethyl alcohol, isopropyl alcohol, acetone,

acetonitrile, dimethylsulfoxide and dimethylformamide.

13. The pharmaceutical composition according to any

-

one of claims 1 to 10, wherein the water-soluble organic

solvent 1s ethyl alcohol.

14, The pharmaceutical composition according to any

one of claims 1 to 13, which is an injection preparation.

15. A process for producing a complex of a fumagillol

derivative with a cyclodextrin, which comprises:

mixing a solution of the fumagillol derivative in

a water-soluble organic solvent with a cyclodextrin and

water, wherein the fumagillol derivative has the formula:
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F CH /CHZRS
>\/\O/ (1)

wherein R' is hydrogen; R? is halogen, N(O)mR’R®, N'R°R®R7-X",
S(O)nR”> or S'R°R°-X” (wherein R®>, R® and R’ are independently
an optionally substituted hydrocarbon or heterocyclic group;
X 1s a counter anion; m is 0 or 1; n is an integer of 0 to

10 2; and R® and R® together with the adjacent nitrogen or

sulfur atom may form an optionally substituted nitrogen- or

sulfur-containing heterocyclic group which mayvy form a

condensed ring); or R* and R® together represent a bond: RS

1s 2-methyl-1-propenyl group or isobutyl group; A is O or NR®

15 (wherein R® is hydrogen or an optionally substituted lower

alkyl or aryl group); and R* is hydrogen, an optionally
substituted hydrocarbon group or an optionally substituted
acyl group; or a physiclogically acceptable salt thereof;
wherein the optionally substituted hydrocarbon or

20 heterocyclic group represented by R®, R® and R?; the

optionally substituted nitrogen- or sulfur-containing

heterocyclic group formed by R®> and R® together with the

adjacent nitrogen or sulfur atom which may be condensed with

a further ring; the optionally substituted lower alkyl or

25 aryl group represented by R°; as well as the optionally
substituted hydrocarbon group and the optionally substituted

acyl group represented by R* may contain 1 to 3 substituents

selected from the group consisting of: Ci-6¢ alkyl group, C,.
alkenyl group, C,.s alkynyl group, Cs-6 cycloalkyl group, Cs.¢
30 cycloalkenyl group, Cs.19 aryl group, an amino group, a mono-

Ci-s alkylamino group, a di-Ci.6 alkylamino group, an azide
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group, a nitro group, a halogen, a hydroxyl group, a C;_4
alkoxy group, a Cg.i0 aryloxy group, a Cl.g alkylthio group a
Ce-10 arylthio group, a cyano group, a carbomoyl group,
carboxyl group, a C;.4, alkoxycarbonyl group, a Cy.11
aryloxycarbonyl group, a carboxy-C;., alkoxy group, a C;_¢
alkanoyl group, a C;.1;7 aroyl group, a Cs.10 aryvlsulfonyl group,
a Cy.¢ alkylsulfinyl group, a Cg-19 arylsulfinyl group, a Ci
alkylsulfonyl group, a 5- or 6-membered heterocyclic group

contalning 1 to 4 heterocatoms, a 5- or 6-membered

heterocyclic carbonyl group containing 1 to 4 heterocatoms
and a 5- or 6-membered heterocyclic thio group containing 1
to 4 heterocatoms which may be condensed with a benzene ring

to form a condensed bicyclic thio group.

16. The process according to claim 15, wherein
comprises further drying the resulting mixture of the
fumagillol derivative, the water-soluble organic solvent,

the cyclodextrin and water.

17. A powder pharmaceutical composition which

comprises:

(a) a pharmaceutically effective amount of a
complex of 6-0- (N-chloroacetylcarbamoyl) fumagillol with a

cyclodextrin, and

(b) a water-soluble pharmaceutically acceptable
organic solvent in an amount of 0.1 to 10% by weight based

on the powder pharmaceutical composition.

18. The powder pharmaceutical composition of claim 17,
wherein the water-soluble pharmaceutically acceptable

organic solvent is ethanol.
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19. A process for producing a powder comprising a
complex of a fumagillol derivative as defined in claim 1
with a cyclodextrin for an injection preparation, which

process comprises:

(1) to a solution of the fumagillol derivative in
a water-soluble organic solvent useful in producing an
injection preparation in an amount of 10 to 80 ml per 1 gram
of the fumagillol derivative, gradually adding an agqueous
solution of the cyclodextrin prepared by dissolving the
cyclodextrin in 1 to 50 ml of water or a buffer solution per
1 gram of the cyclodextrin, with stirring, until a clear

solution is obtained, and

(11) lyophilizing or drying under reduced pressure
the obtained clear solution to evaporate off the water-
soluble organic solvent and water until the amount of the
water-soluble organic solvent becomes 0.1-10% by weight, to

obtalin the powder.

20. The process according to claim 19, wherein the

water-soluble organic solvent is ethyl alcohol.

21. The process according to claim 19 or 20, wherein

the fumagillol derivative is 6-0- (N-chloroacetylcarbamoyl) -

fumagillol.

22 . The process according to any one of claims 19 to

21, wherein the cyclodextrin is maltosyl-B-cyclodextrin, 2-
hydroxypropyl-pP-cyclodextrin, PB-cyclodextrin,

dihydroxypropyl-p-cyclodextrin or glucosyl-B-cyclodextrin.

23. The process according to any one of claims 19 to

22, wherein the cyclodextrin is employed in an amount of 1

to 5 moles per mole of the fumagillol derivative.
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