WD 2011/ 034210PCT/ JP2010/ 066619 1 DESCRI PTI ON PHARVACEUTI CAL
COMVBI NATI ON FOR TREATI NG TUMOR TECHNI CAL FI ELD [ 0001] The present invention

rel ates twoaophalisgceuti cal 5 conbi nation of an anti-tupph/jpsiRibesaid a
fatty acid derivative for treating tunor in a mammali an subject. The

present invention also relates to a nethod for treating tunor in a
mamal i an subj ect. The present inventionXurther relates to a conposition
and a nethod for treating 10 damages, especially gastrointestinal damages

i ncluding nmucositis such as stomatitis induced by an anti-tunor agent.
BACKGROUND ART [ 0002] Neopl asti c di seases are recogni zed throughout the
worl d as being serious and often |i PESEREIBELENI ng 15 conditions. These
neopl asti ¢ di seases have been and continue to be the subject of worldw de
research efforts dPHABMAOEUGREAY CAMBINABIONI EQRi BREAT INGelHYEBt i ¢ agents
which are effective in the treatnment of patients suffering therefrom

20[ 0003] TherecHNgCcaLvaLEaDy of anti-tunor agents to treat neoplastic

di seases. For exanple, 5-fluorouracil (hereinafter referred to as "5-FU")
is an anti mgbabolite A pgesestriiaveneioh pylatedi ne anphagmawbuchcad used
as a drug in the treatnment of neoplastic diseases. Its 25principal uses are
i n gastroi ntegbinatieancer suah astiVWOuR0t1l/ 8343E0PEAAIP201084066619c2d

gastric cancer, colon cancer, rectal cancer and pancreatic cancer.Q her

uses are fogzexanpice iFBrheRaLIEnGaANERIor in a mammalian subject. The

present invention also relates to a method for treating

tumor in a mammalian subject. The present invention

further relates to a composition and a method for treating

10 damages, especially gastrointestinal damages including

mucositis such as stomatitis induced by an anti-tumor agent.
BACKGROUND ART

[0002] Neoplastic diseases are recognized throughout the

world as being serious and often life-threatening

15 conditions. | These neoplastic diseases have been and

continue to be the subject of worldwide research efforts

directed toward the identification of therapeutic agents

which are effective in the treatment of patients suffering

therefrom.

20 [0003] There are a variety of anti-tumor agents to treat
neoplastic diseases. For example, S5-fluorouracil
(hereinafter referred to as "5-FU") is an antimetabolite

having a structure of pyrimidine analog, which is used as a
drug in the treatment of neoplastic diseases. Its

25 principal wuses are 1in gastrointestinal cancer such as



breast cancer, uterine cancer and ovarian cancer.The chenot herapy agent
5-FU acts principally as a thym dylate synthase inhibitor. Thym dyl ate
synt hase wahohid;es1e | ncl ude 5-FU, Capecitabi ne, Tegaf ur pceapsibvése19

Fl oxuridi ne, and so on. Tegafur is known to rel ease 5-FU when activated in
the living body. 5-FU is known to have the serious problemthat the

prol onged presence of 5-FU in the |iving 19body causes damages in the

di gestive organs such as oral cavity and intestine.Patients receiving
conti nuous intravenous infusion of 5-FU al one often experience those
damages. [0004] G spl atin, cisplatinumorcis- 15

di anmi nedi chiges¢pliat icamrelr,) dddDP)cascar pl aticium kased rchatdt et @pya €1 a1g
used to treat various types of cancers, including testicular tunor, bladder
cancer, prostahicercancetheovardean a@aCefor NeRagialk!, Cehl hehadicancsicer,
esophageal carcinoma, cervical cancer, gastric cancer, 20 osteosarcong,

| ynphomas, abdegetm €ghdet Umirterite Was e fhhat Sesbesn of-a LJass of e
anti-cancer drugs which now al so i ncludes carboplatin, nedaplatin and

oxal i pl atin. che@senpkablyNUHHAHTPS LXES ak8ACtpH Thviy 1 Pi gd to éggﬂnc
crosslinking of DNA wh?ghuﬁ%tinately ?riggé?s ap&%toé?s 25(pro réﬁ%§§9%%||

death). 5 WO 2041hQ34210REHHER2010/ 066%&%%4&@ ggg%rtgggesevi%{hgﬁiitdoers
t he

effects of those anti- tunor agents limt dose escal ation ‘and prevent

fr0”1aChieVi@Qc@hageg—%ﬂ?r@%gHEEEa%EEQQt%ﬁéﬁ 1181 914 t(%fégﬁéﬁgaéggnt

therapeutic effect, some conbinations of plural 'drugs i'ch have ‘
rechani s agddLL grentsatge,el Leckscthe f QuSEd, HouRy Sl e poLeD
Cancer L0pat PRt o FbRE, e 00071 Prbst gt RUTNSE on 8 Vi BF, rorevet to
as PH(s)) ar%rE%EEM %%%% Q%&QWSEéfgﬁgeHE%?%%%n%z %L?S§—85 in the 1living
10 body'causes damages in ‘'the digestive organs such as'ofal

cavity and intestine. Patients receiving continuous

intravenous infusion of 5-FU alone often experience those

damages.
[0004] Cisplatin, cisplatinum, or cis-
15 diamminedichloroplatinum(II) (CDDP) 1is a platinum-based

chemotherapy drug used to treat various types of cancers,
including testicular tumor, bladder cancer, prostatic
cancer, oyarian cancer, non-small cell 1lung cancer,
esophageal carcinoma, ~cervical <cancer, gastric cancer,
20 osteosarcoma; lymphomas, and gefm cell tumors. It was the
first member of a class of anti-cancer drugs which now also
includes carboplatin, nedaplatin and oxaliplatin. These
platinum complexes react in vivo, bind to and cause
crossiinking of DNA which ulfimately triggers apoptosis

25 (programmed cell death).



organi ¢ carboxylic acids, which are contained in tissues or organs of human
or other manmmal s, and exhibit a wi de range 15 of physiol ogical activity.
PGs foundypnonaisysig (primary PGs) generally have a prospaigpsoidsécdiskel et on
as shown in the formula (A): ( a chain) On the ot her hand,
sone of synthetic anal ogues of 20primary PGs have nodified skel etons. The
primary PGs are classified into PGAs, PGBS. PGCs, PGDs, PGEs, PGFs, PGGs,
WO 2011/ 034210PCT/ JP2010/ 066619 4 PGHs, PA's and PGIs accor di ng to the
structure of the five-nmenbered ring rmi ety, and further classified into the
foll.owing three types by the nunber and position of the unsaturated bond at
the carbon ch®®hoi etin §8ubseldi ptselve A3, k4densaf fisat €dolf5- b Sebaeript 2:
5,6- and 13, 14-di unsat ur at ed- 15- OH Subscript 3: 5,6-, 13, 14-,_and_ :

17, 18- tri unsainsmat edehds QHmiO0@BEFuUid ber e dhel AGRrsn aradcImssidiedfrom
according to 10 the configuration of the hydroxyl group at the 9-position,
into a type ddHieehidy axghar otietfpaic 28 areeptkguration) and 13 type (the
hydr oxyl group is of a 13-configuration).

"[0006] In order to improve the therapeutlc effect, some

5 combinations ~ of plural -drugs A whiéh have different
mechanisms énd different side effects are proposed.
However, mofe potent drugs and therapeutic méthod are still
strongly desired such that the sﬁrvival time of cancer
',patiehts is further prolonged and that the QOL of cancer

10 patients is improved.

[0007] - Prostaglandins (hereinafter, referred to as
PG(s)) are fatty acid derivatives, members of class of

organic carboxylic acids, which are contained in tissues or
organs ofihuman or other mammals, and exhibit a wide rénge
15 -of physiological activity. PGs found in nature (primary
PGs) generally have a prostanoic acid skeleton as shown in

the formula (A):

(a chain)

7 5

9 1\/\/3\/] COOH
10 5 s 4 2 (A)
12 14 16 18 2 CH,

NN\ N

13 15 17 19 .
(w chain)

On the other hand, some of synthetic analogues of
20 primary PGs have modified skeletons. The primary PGs are

classified into PGAs, PGBs, PGCs, PGDs, PGEs, PGFs, PGGs,



[ 0009] PGs are known to have various pharmacol ogi cal and physi ol ogi cal
activities,for exanple, vasodilatation, 15 inducing of inflammation,

pl at el et WweRHEERLI9N, Stinul ating uterine nuscle, stinulpgtjjpghi1déeeft 1 nal
muscle, anti-ulcer effect and the like. [0010] Sone 15-keto (i.e., having
oxo at the 15-position instead of hydroxy)-PGs and 13, 14-di hydro (i.e.,

havi ng 20 single bond between the 13 and #4-position)-15-keto-PGs are fatty.
acid derivatives known as the substances naturally produced by the action
of enzymes during the netabolismof primry PGs.

[ 0011] U. S. Pat ent appli cati onpubl i cati onNo. 252006/ 0281818 to Ueno et al. _
describes t H&tH% d fard P AP VIYQPCT/ JP20301 066818 Sfptbst &gvandi n
conmpound has a significant effect on a confornmational change in the TJs
that result Snémperrdyvarindf mgastinoi neest | falr tihegos all alsarifiied f ancbi ohhe

DI SCLOSURE COF THE | NVENTI ON 5[ 0012] An obj ect of the present inventionis to
provi de a nethbdbvwrngredhcarentyder hghitgve nguhbgheraridhepapettba eff echs
agai nst tunor by reducing toxic side effects induced by an anti-tunor
agent . [0013jnvwithertabjmeoid oft ttte preagest chyentmonetg:to 10provi de a

met hod or nedi canent for treating a disease or condition induced by an
anti-turor agenfubscript 1: 13,1l4-unsaturated-15-OH

'Subscript 2: 5,6- and 13,14-diunsaturated-15-0H

Subscript 3: 5,6-, 13,14-,and 17,18-triunsaturated-15-

OH.
[0008] ‘Further, the PGFs are classified, according to
10 the configqration of the hydroxyl group at the 9-position,

into o type (the hydroxyl group is of an a-configuration)

and B type (the hydroxyl group is of a B-configuration).

[0009] PGs are known to have various pharmacological and
physiological activities, = for example, . vasodilatation/
15 inducing of inflammation, platelet aggregation, stimulating

uterine muscle, stimulating intestinal muscle, anti-ulcer

effect and the like.

[0010] Some 15-keto (i.e., having oxo at the 15-position

instead of hydroxy);PGs and 13,14-dihydro (i.e., having
20 single bond between the 13 and l4-position)-15-keto-PGs are

fafty acid derivatives known as the substances naturally

produced by the action of enzymes during the metabolism of

primary PGs.

[0011] U.S. Patent application publication No.

25 2006/0281818 to Ueno et al. describes that a specific



[0014] A further object of the present invention is to provide a method or
nmedi canent for treating nucositis. [0015] The present invention relates to a

phar maceuybeei105250mbi nati on conprising: (a) a pharmacegijpaibyeid ective
anount of an anti-tunor agent selected fromthe group consisting of an

al kylating agent, an antinetabolite, an antibiotic, a plant alkaloid, a
mol ecul ar targeting drug, a hornone, a pl & inumconplex, 20an antisense, an
anti body and RNAi, and (b) a pharnaceutically effective anount of a fatty
acid derivative represented by the formula (1): WO

2011/ 034210PCT/ JP2010/ 066619 6 wherein L, Mand N are hydrogen,
hydr oxy, halpgestadbaediml kydmpdwyad oxtyd s ower ) abi kyili fikbawer alficaseyl exy ar
oxo, Wherein at |east one of L and Mis a group other than hydrogen, and
the five- mentetBormagon®y bRxRgat iheasie ongsdenllte RONdits in recolelrsy
-CH3, or -CH2OH, -COCH20H, -COOH or a functional derivative thereof; B'is

single bond,of(éﬁgﬁlﬁzmte£%¥ﬂ3i,m&%&%aﬂ0§kgr§§¥ fun@HfQH‘CHZ' - CH2- CH=CH
-Ca-CCH2- or -CH2-Ca-GC; Zis
DISCLOSURE OF THE INVENTION
5 [0012] Aﬁ object of the present invention is to proQide
a method or medicament for achieving higher therapeutic
effects against tumor by reducing toxic side ‘effects
induced by an anti—tumor‘agent. o
{0013] Another object of the present' invention is to
10 provide a method or medicament for treating a disease or
condition induced by an anti-tumor agent.
'[0014] A further object of the present inveﬁtion is to
provide a method or medicament for treating mucositis.
{0015] Thevpresent invention relates to a pharmaceutical
15 combination compristng:.
“{a) a pharmaceutlcally effective amount of an anti-tumor
agent selected from the group consisting of an alkylating
agent, an antimetabolite, an antibiotic, a plant alkaloid,
a molecular targeting drug, a hormone, a platinum complex,
20 an antisense, an antibody and RNAi, and |

(b} a pharmaceutically effective amount of a fatty acid

derivative represented by the formula (I):



wherein R4 and R5 are hydrogen, hydroxy, hal ogen, |ower alkyl, |ower alkoxy
or hydroxy(l ower)al kyl, wherein 15R4 and Rs are not hydroxy and | ower

al koxy atwbhgiriggiaeti me; Rl is a saturated or upggijpsabegep val ent
| ower or nedi umal i phati chydrocarbonresi due, whichis WO

2011/ 034210PCT/ JP2010/ 066619 oxo, aryl or heterocyclic group, and at | east
one of carbon atomin the aliphatic hydrogarbon is optionally substituted
by oxygen, nitrogen or sulfur; and Ra is a saturated or unsaturated | ower
or mediumb5 aliphatic hydrocarbon residue, which is unsubstituted or
substituted with hal ogen, oxo, hydroxy, |ower alkyl, |ower alkoxy, |ower

al kanoyl oxy, cyclo(l ower)al kyl, Lcycl o(l ower)al kyl oxy, aryl, aryl oxy,

het erocyclic group or hetrocyclit-oxy group; |ower al koxy; | ower

al kanoyl oxy; 10cycl o(l ower) al kyl ; Byer & kyl oxy; aryl ; aryl oxy;

het erocyclic group; heterocyclig group. [0016] By conbi ni ng an
anti-tunor agent and a fatyw-a derivative of formyla (1), the effect
of the anti-tunor agent is augnented jand/ or the adverse side effect of the
15anti-tunor agent is well supprs NJ0017] I n anot her aspect of the
invention, there is provided a plarnmaceig-+ear—eeRgosi tion conprising: (a)
a pharnaceutically effective anpunt of an anti-tunor agent selected from
the group consisting of an al kyl'ati ng

wherein L, M and N are hydrogen, hydroxy, halogen,

-lower alkyl, hydroxy(lower)alkyl, lower alkanoyloxy or oxo,

wherein at least one of L and M is a group other than

5 hydrogen, and the five-membered ring may have at least one
double bond;

A is -CHs, or -CH,O0H, -COCH,0OH, -COOH or a functional

derivative thereof;

B is single bond, -CH,-CH,-, ~CH=CH-, -C=C-, -CH;-

10 CH,~CHy~, -CH=CH-CH,—, -CH,~CH=CH-, —C=C-CH,~ or -CH,-C=C-;
Z is |
C C c
’/' \ \\\ . II
R R '
4 5 , R¢ Rs O or single bond

wherein Ry; and Rs are hydrogen, hydroxy, halogeﬁ,

lower alkyl, lowerAalkoxy or hydroxy(lower)alkyl, wherein

15 ° Ry and Rs are not hydroxy and lower alkoxy at the same
time;

R; is a saturated or unsaturated bivalent lower or

medium aliphatic hydrocarbon residue, which is

unsubstituted or substituted with halogen, alkyl, hydroxy,



20 agent, an antinetabolite, an antibiotic, a plant al kaloid, a nolecul ar
targeting drug, a hornone, a platinum conplex, an antisense, an anti body

and RNAI wB3do11/034419) a pharmaceutically effective amunipceiipsnibhdédsyo aci d
derivative represented by the formula (1) in association 25with a
pharmaceutical ly suitable excipient. WO 2011/034210PCT/JP2010/066619

[ 0018] Accor di ngt ot hepresenti nventi on,the gonposition conprising the two
conponents may be fornulated in a single dosage unit that conprises both of
conponents (a) and (b) or separate dosage units that conprise conmponents
(a) and (b) separately. [0019] Further, the present invention provides a

met hod for taeatiagyla drurmgtendt @l CONProSEs @BAI At St eakBYoAeCORDEARLLAN
of : (a) a pharmaceutically effective anobunt of an anti-tunor 10- agent

sel ected fromdme rgroup Lonsisti ot Rirena abky| ati 89t§9§8i1yagubstltuted
antimetabolite, an antibiotic, a plant al kaloid, a nolecular targeting

drug, a hor BIneyy dal,atd B KaNRL £%, AR, ANt A SgNse, an antibody and RNAI and
(b) a pharnaceutlcally effecti ve ampunt of a fatty acid 15derivative

represented by theRBorfyl%,(égtﬁPa@eéth?Chn%Qtﬁ?%q ?h?fgg%a (H} ﬁgglgg

[ 0020] Accor di ngt ot hepr esenti nvention, the conponents

adni ni sg ere sl'ﬁﬂélélaaﬁeﬁgakxca%seﬂr a}eeé)[v afL, SEIER | LI Yinsubetituted or

20[ 0021] Fur t hernore présent ‘i nvention provides a conposi

Micas {1s. i FORERd 1y 5 "Hrt - TUR7 ChoeREo "W IREAL 1 i oy LT whi B

nmucositis in ce ya_na - -
Fepr esont ed By PHE for Mg H), whef bACPRaoxy © | eyt18TiGuERTatiyE e
cyclo (lower)alkyloxy, afyl, aryloxy, heferoéyclic group or
hetrocyclic-oxy group; lower alkoxy; lower alkanoyloxy;
10 -cycio(lower)alkyl; cyclo(lower)alkyloxy; aryl; aryloxy;
heterocyclic group; heterocyclic-oxy grdup.
[0016] By combining an anti-tumor agent and a fatty acid
derivative of formula (I), the effect of the anti-tumor
agent 1is augmented and/or the adverse side effect of the
15 anti—tumor agent is well suppressed. |
[0017] - In another aspect of the invention, there is
provided a pharmaceuticai compdsition comprising:
{(a) a pharmaceutically effectiﬁe amount of an anti-tumor
agent selected from the group consisting of an alkylating
20 agent, an antimetabolite, an antibiotic, a plant alkaloid,
a molecular targeting'drug, a hormone, a platinum complex,
an antisense, an antibody and RNAi and
(b) a pharmaceutically effective amount of a fatty acid
derivative represented by the formula (I) in association

25 with a pharmaceutically suitable excipient.



WO 2011/ 034210PCT/ JP2010/ 066619 subject to be treated is receiving the
anti-tunor agent that is selected fromthe group consisting of an

al kyl ati ngoagfinz«21@n antinetabolite, an antibiotic, a plgipathkadeeid. a
nol ecul ar targeting drug, a hornone, a platinum conplex, 5an antisense, an

antibody and RNAi. [0022] Stillfurther,the presentinvention also provides a
conposition for treating mucositis such ag stomatitis in a mamali an .
subj ect that conprises a pharmaceutically effective anmount of a fatty acid
10derivative represented by the fornula (I). DETAILED DESCRI PTI ON OF THE
| NVENTI ON [ 0023] (a) Anti-tunor agent Anti-tunor agent nentioned in the

present inverdgimy 15 i&@@,}@pﬁ@d. fﬂf@m tﬂgegro[gpeggﬂgi stmgegf:igglal kyhating
agent, an antinetabolite, an antibiotic, a plant al kaloid, a nolecul ar

targeting dQ%ﬁ%@%ﬂE¥dH”Ebmﬁkf§fﬁérﬂH@C@W@'@&mp@ﬂeﬁ?ﬁ;@g?sgé ggrﬁﬂinggy

and RNAi . [0024] Exanpl es of anti-tunor agents are a i ng agent's such

as CyC|0ph0%HP%¥i%g?82% ?Hﬁiﬂﬁgﬁﬁﬁygi@ﬁggbgkR ?ﬁs%gcﬂrﬂ%k_ hggﬁgég%ﬁFsand

6- mer capt opuri ne , azatnlioprine, uor our aci

cyt osi ne arapjnosi de ( -7CQ); LbiLotics, such as_bl.eonycin, mtonycin C
daUnor ubi ci ﬁg)adﬁrg&wp%?ang}acg%g%gien GOS8 ant™ b kal gilﬁg }5882‘%353 |
vincrisdi ne,coyp%me%sctsl gy, VAnn(ge%)neSepaV]\gggf%{ 034210PCT/JP2010 06 ‘

[0019] Further, the present invention provides a method
for treating a tumor, which comprises administering a
coﬁbination of:

(a)'a-pharmaceutically effective amount of an anti-tumor

10 agent selecfed from the group consisting of an alkylating
agent, an‘antimetabolite, an antibiotic, a plant alkalbid,
a molecular targeting drug( a hormbne, a platinum complex,
an antisense, an antibody and RNAi and
(b) a pharmaceutically effective amount éf a fatty acid

15 derivative represented by the formula (I) to a subject in
need thereof.

[0020] According to the present invention, the
components (a) and (b) may be administered simultaneously,
separately or sequentially.

20 [0021] Furthermore, the present invention provides a
composition for treating a toxic side effect such as
gastrointestinal damage incldding mucositis induced by an
anti-tumor agent in a mammalian subject, which comprises a
pharmaceutically_ efféctive; amount of - a fatty acid

25 derivative represented' by the formula (I), wherein the



10 paclitaxel, docetaxel, etoposide and irinotecan; nolecular targeting
drugs such as imatinib, gefinitib, erlotinib, sorafenib, sunitinib,

t rast uzungb.2011/d3yrqpmab, gent uzumabozogam ci n, bevaci zumpbrapsh1666cd1d mab;

hor nmones such as 5 prednisolone, diethylstilbestrol and tanoxifen; platinum
conpl exes such as cisplatin, carboplatin and oxaliplatin; antisenses such
as bcl-2 antisense such as G3139, hsp27 amti sense such as 0GX427, Xl AP

anti sense such as AEG&5156, PKC-al pha anti sense such as LY900003,
hypoxi a-i nduced 10 factor antisense such as EZN-2968; anti bodies such as
CD20 anti body such as Rituxi mab, Her2 anti body such as Trastuzumab, VEGF
anti body suchilasedevaoi ZesrabreEGER aind i hedy isucly ash&etand irehimdNAagsteh as
RNAI targeted Ri bonucleotide reductase such as CALAA-01. Preferable
15exanpl es afhantis tasscagenton Nl aIderSafFoh e0af thgand ghsphalineih§025]
(b) Fatty acid derivative The nonencl ature of the fatty acid

derivative uspcha0hgrebntisebasedi 08, t Be NHHeING SYst el ohi+t BekRigshanoi ¢
acid represented in the above formula (A). [0026] The fornmula (A) shows a

basi c skel etom@fedhea S t 205601 RONAALGNE o MY rridi Presenis I MNENELRAB1ES not
linmited to those having the same nunbér of carbon atons.In the 25formufl a

(A), the numherdng Qfndde carhan a8 Qs Wi g ; VO
2011/034210PCT/JP2016}066619 11 constlﬁﬁte thé basi ¢ skel eton of the PG

conpounds st@yds jat th-jecdlclgir bo}fyflritﬁe?d d %ﬁgﬁbgreedse]g an v%%rtq%r}l[ atomg _in

t he a-chain are nunbere to 7 towards e fi've-menberéd ring, those in

the ring ar : , an i:n the ca-chain.are 13 to.20. Wen. the
nunmber of ¢ 3%3&2% ow@'igo %%%g&ég i%oghe%gggﬁépﬁ, PHgoﬁﬁﬁﬁgr FEC8e|8Fed

in the ordert§£@rt£g¥gfrgg1pgsition ;. .and en ége n er of carbon atons
i s increased it he ‘& chaln, “coff At e RANREChS §§B i tTRTRN Tohpotinds
havi ng respective suhbstituents at .
_ 9 F)p%armaceu 1cafiy e%fectlve amount of a fatty acid
10 derivative represented by the formula (I).
DETAILED DESCRIPTION OF THE INVENTION
[0023]

(a) Anti-tumor agent

Anti—tumér agent mentioned in the present invention.
15 _ is selected from the group consisting of an alkylating
agent, an antimetabolite, an antibiotic, a plant alkaloid,
a molecular targeting drug, a hormone, a platiﬁum complex,
an antisense, an antibody and RNAi.
[0024] Examples of anti-tumor agents are alkylating
20 agents such as cyclophosphamide and buslfan;
antimetabolites such as methotrexate, 6—mercaptbpurine (6-
MP), ézathioprine[ fluorouracil (S—FU), tegafﬁl and
‘cytosine arabinoside (ara-C); antibiotics such as bleomycin,
'mitomycin @L .daUnorubipin, adriamycin and éctihomycin D;

25 plant alkaloids such as vincristine, vinblastine, vindesine,



10 position 2 in place of the carboxy group (G1). , Simlarly, when the
nunber of carbon atons is decreased in the a-chain, the nunber is deleted
in the on@groﬁﬁgﬁﬁbng fromposition 20; and when the nug@@thﬁmg%%gpn at ons
IS increaseé Inthe ca-chain, the carbon atons beyond position 20 are naned
as 15 substituents. Stereochem stry of the conpounds is the sanme as that of
t he above fornmula (A) unless otherw se speoified. [0027] In general, each
of the terns PG, PGE and PGF represents a PG conpound havi ng hydroxy
groups at positions 9 and/or 11, but in the present specification, these
terns 20 al so include those having substituents other than the hydroxy
group at pogiddlonsx@landi®tetldxe BUCBt6pBBIUBASRT € F Bi®Fd@fh I OndSecular

9- dehydr oxy- 9-substituted- PG conpounds or 11-dehydroxy-11-substituted- PG

conpounds. ARGaamouadubavi 8gchy dHgamdtl RlAce gefrihhe 1By dr oxyogreup, i s
simply 25naned as 9- or 11-deoxy-PG conpound. WO

2011/ 034210RGH1AL0/ 066619; A20] 0028 Ay Alaled 300ve. e nooRngl atuge of

t he PG conpounds is based on the prostanoic acid skel eton. wever, I n case
the conpound, Ragnd SN | B Li,akSt t - [ost i n. the
abbrevi ati on of "PG'nhay %gggg%gﬁa%huéaaa %%ﬂ%%ﬁhdﬁgggﬁﬁﬂi Spgﬁaiﬁsis
ext ended by ar at o I ing 9 _carbon atans in the. a-chain
i s named asF%%%%§g¥%g£§?2- ?g§§§%£§§Fﬁ%ﬁ¥FgG 889pogﬁﬁ9x iﬁprar?@?génwﬁ
conpound hayj car atgns_.in.the a-chain is_naned a . .
2-decarboxyf%ﬁgﬁ%%ﬁ%b5§§%ht%%)F%ﬁ?l4&§%@nﬁ%ﬁﬁapiﬁﬁﬁphéﬁézf¥$§ﬁ%%%%hﬂd of
whi ch co-ch%i bon atons, that is, having 10 carbon

i t end by t
atons in then@&%%ﬁgéﬁeﬁ?%%énéﬁ ggcggéefﬂyq%%Q?%%nﬁ8ﬁﬁﬁ.a%h§§é3%0nh%%®%§,

however, may %Lso be nanzﬂ accordig% to_the 1 UPAC nonencl at ures.

15[ 0029] Exaifpi e r St R Ihft gt lt udith§ enbdtictseFURt idmt eyl o
derivatives jincluyde a PG conpound of which carbox roup at the end of the
a-chain is & éFﬁP’éd;%Q?ﬁﬁﬁﬂﬁﬁmi%ﬁCQMiéﬁ aléﬁﬁﬁﬁﬂﬁ% exitgirpetp —induced
physi%logic%]I% acceptabl e salt thereof, a conpound having a double bond at
20" 29 positBCERTor ™Y isEnsiee BHHY 2% BBNrEP6R 526t ihogdmsoridtthas ngP20
substituent(s) at position 3, 5, 6, 16, 17, 18, 19 and/or 20; and a
conpound ha@hdPreer SHKY| 88 a Hydirokyall owdler 2al kyht gpody atsusdsi tamn ' 9
and/or 11 in place of the hydroxy group. 25[0030] According to the present

i nvention, PréFErZEAabWO YEEE 03t UrRgly JP20¢D/ 06661 Bk citstdkt, uerkGFRat
positions 3, 17, 18 and/or 19 include al kyl having 1-4 carbon atomns,

especi al | y mBftApPdandseehylas PLefraxriadbsubBNAL uest sh ataspoBNAi ont dibgé ned ude
| ower al kyl such as nethyl and ethyl, hydroxy, halogen atons such as

Ribonucleotide reductase such as CALAA-01. Preferable
15 examples of anti-tumor agents include 5-FU, tegaful and

cisplatin.

[0025]

(b) Fatty acid derivative

The nomenclature of the fatty acid derivative used

20 herein is based on the numbering system of the prostanoic
acid represented in the above formula (A).

[0026] | The formula (A) shows a basic skeleton of the C-

20 carbon atoms, but the present invention is notAlimited

to those héving the same number of carbon atoms. In the

25 formula (A), the numbering of the carbon atoms which



5 chlorine and fluorine, and aryloxy such as trifluoronethyl phenoxy.
Preferred substituents at position 17 include |ower al kyl such as nethyl

and et hylwohyflr@¥o hal ogen atons such as chlorine and py@prfigocedisdy! OXy
such as trifluoronethyl phenoxy. Preferred substituents at 10 position 20

i nclude saturated or unsaturated | ower al kyl such as Cl-4 al kyl, |ower

al koxy such as Cl-4 al koxy, and | ower al koxy al kyl such as Cl-4 al koxy-Cl-4
al kyl . Preferred substituents at position 5 include hal ogen atons such as
chlorine and fluorine. Preferred substituents at 15 position 6 include an

OX0 group f aidAdWd ButCar tionytha §1 OUPce It €5 805 hept st pY Q&mﬁ’@ﬁn!ﬂévgggr ¥dgexy,
| oner al kyl or hydroxy(l ower)al kyl substituent at position 9 and/or 11 may

be a, P, Orﬁhéﬁééﬁ%8x§b§&eQEid[QQ%%HéHé€f£>,tQﬁda%%%%o naj Qs Ol n

th
derivatives may be 20conpounds having an oxy, cycloalkyl, cycloalkyFoxy,

phenocy of RSP i 81 o 3 1E, s £1E1 MO S LIERELALT LB,
e Lo AT AT 6o L DAL MO o ehng acen
ool DEIPEET, ASHeTRLEY L LI Sl L Bt T
e Ve TS o L Rgy TR g B 5L Bl oLl D000, e b 1hS
from position 2; and when the number of carbon atoms 1is
increased in the o-chain, compounds are named as
substitution compounds having respective substituents at
10 position 2‘in place of the carboxy group (C-1). ., Similarly,
when the numbér of carbon atoms is decreased in the w-chain,
the number is deleted in the order starting from position
20; and when the number of.carbon atoms is increased in the
w—chain, the .carbon atoms beyond position 20 are named as
15 substituents. Stereochemistry of_the compounds is the same
as that of the above formula (A) unless othefwise specified.
[0027] In general, each of the terms PGD, PGE and PGF
represents a PG compound having hydroxy groups at positions
9 and/or 11, but in the present specification, these terms
20 also include those havingn substituents other than the_
hydroxy groﬁp at positions 9 and/or 11. Such compounds are
referred to as 9-dehydroxy- 9-substituted-PG compounds or
ll1-dehydroxy-1l1-substituted-PG compounds. A, PG cbmpéund
having-hydrqgén iﬁ‘plac§.éf_thé hydrdxy'groﬁp-isisimpiy

25 named as 9- or il—deoxy—PG cdmpound.



Bis single bond, -CH2-CH2-, -CH-CH, -C=C, -CH2- 10CH2-CH2-, -CH=CH CH, -,

-CH2-CH=CH, -CC-CH2- or -CH2-CC-; Z is wherein R4 and R5 are
hydr ogen,wbyd{@s¥aiohal ogen, |ower alkyl, |ower al koxy OpcT/3pP2010/066619
hydr oxy(l ower)al kyl, wherein 15R4 and R5 are not hydroxy and | ower al koxy

at the sane tine;

Rl is a saturated or unsaturated bival ent | ower

or nedium ali phatic hydrocarbon residue, whch is unsubstituted or

substituted with hal ogen, alkyl, hydroxy, WO 2011/034210PCT/JP2010/066619
or heterocyclic group, and at |east one of carbon atomin the

15 oxo,

aryl

al i phatic hydrocarbon is optionally substituted by oxygen, nitrogen or
and Ra028) a saAsir adtected WsAld) atack | e SRAULMSF akinghapisc
hydr ocar bon residue, which is unsubstituted or substituted wth hal ogen,
0x0, hydroxycohswefid@l kyk, bawen abkoxynd over,at kanay! oxy; 4 ”S&@ﬁeton.

sul fur;

cycl o(l ower)al kyl, cycl o(l ower)al kyl oxy, aryl, aryloxy, heteroc

or hetrocycligmOxyr group; +ower @H%OX&ém§8ﬁﬁ?_ahgsggxl0%¥milar ngté?%up'

10cycl o(l ower) al kyl ; cycl o(| ower) al kyl oxy; ary

aryloxy; heterocyc

heterocycli csoXy-9104Pas[ Q033LA:REELEREGD compound Msed 0, the pﬁgseﬁgy

5

10

15

20

25

be used. Thus, a PG compound of which o-chain is extended
by two carbon atoms, that 1is, having 9 éarbon atoms in ﬁhe
a-chain is named as 2-decarboxy-2-(2-carboxyethyl)-PG
compound. Similarly, a PG compound havihg 11 carbgn atoms
in the o-chain is named as 2—decarboxy—2—(4—c§rboxybgtyl)—
PG compound. Further, a PG compoﬁnd of which w-chain is
extended by two carbon atoms, that is, having 10 carbon
atoms in the w-chain is named as 20-ethyl-PG compound.
These compounds, hoWever, may also be named according to
the IUPAC nomenclafures.

[0029] Examples of the analogs (including substituted.
derivatives) or derivatives include a PG compound of which
carboxy group at the end of the a-chain is esterified; a
compound - of which a-chain 1is extended; physiologically-
acceptable salt thereof; a_compound having»a double bondAat
2-3 position or a triple bond at position 5-6, a compound
having substituent(s) at position 3, 5, 6, le, 17, 18, 19
and/or 20; and a compound having lower alkyl or-q hydroxy
(lower) alkyl group at position 9 and/or 11 in place of the
hydroxy grouﬁ. | | |

[0030] According to the present invention, preferred

i'C group



invention is represented by the fornula (11): 15wherein L and M are
hydr ogen atom hydroxy, hal ogen, |ower al kyl, hydroxy(lower)al kyl, |ower

al kanoy! oxg 20{1/83¥20¢ Wher ei n- at

hydrogen, and the five-nenbered ring may have one or nore doubl e bonds;

is -CH3, or

-CH2OH, -COCH20H, -COCH or a functional WO

2011/ 034210PCT/ JP2010/ 066619 16 derivativg3thereof; B is single bond,

| east one of L and Mis ac@psiomédesy than

20A

-CH2- CH2-, -CH=CH, -CH2- CH2-CH2-, -CH=CH CH2-, -CH2-CH=CH, -CC-CH2- or
-CH2-CE---C-; Zis c;c;CllL i Il 11 11 5RAR5, R4R5 , or single bond
wherein R4 and R5 are hydrogen, hydroxy, hal ogen, |ower alkyl, |ower alkoxy

or hydroxy(l
at the sane

10

15

20

OWes ) et koht s v@@rxrgdgh&lo@m R51ar e; QOBnB?’QEO)EE @ﬂqlhe@e%lﬁwoxy

time; 10X1 and are hydrogen | ower kyl', or hal ogen;
having 1-4 carbon atoms, especially methyl and ethyl.

Preferred substitueﬁﬁs at position 16 include lower alkyl
such as methyl and ethyl, hydroxy, halogen atoms such as
chlorine and fluorine, and . aryloxy = such as
trifluoromethylphenoxy. Preferred substituents at position
17 include lower alkyl such as methyl and ethyl, hydroxy,
halogen atoms such as chlorineAand fluorine, aryloxy such
as trifluoromethylphenoxy. Preferred substituents ‘at
position 20 include saturated or unsaturated  lower alkyl
such as Cl-4 alkyl, lower alkoxy such as Cl-4 alkoxy, and
lower alkoxy alkyl such as Cl-4 alkoxy-Cl-4 alkyl.
Preferred substituents'at position 5 include halogen -atoms
such aé chlorine and fluofine. Preferred substituents at
pésitibn 6 include an oxo group forming a carbonyl group.
Stereochemistry of PGs having hydroxy, lower alkyl or
hydroxy{lower)alkyl substituent ét position 9 and/or 11 may
be o, B or a mixture thereof.

[0031] Further, the above analogs or‘derivatives“may be
compounds having an alkoxy, cycloalkyl, cycloalkyloxy,
phenoxy or phenyl group at the end of the w-chain where the
chain is shorter than the primary PGs.

[0032] ‘The fatty acid derivative used in the present

invention is represented by the formula (I):



Rl is a saturated or unsaturated bivalent |ower or nediumaliphatic
hydrocarbon residue, which i5 unsubstituted or substituted w th hal ogen,

al kyl , O¥Vivas®g: aryl or heterocyclic group, and at k%ﬂ§£1g@%69; car bon
15aton1|n the ‘1|phat|c hydr ocarbon is optionally substltuted) y OX
nitrogen or sulfur; R2 is a single bond or |ower alkylene; and

is lower alkyl, Iomer al koxy, | ower al kanayl oxy,

cycl o(l ower)al kyl , cycl o(l ower) al kyl oxy, aryl, aryl oxY, 20heterocycllc group
or heterocyclic-oxy group. [0034]1n the above formula, the term
"unsaturated” in the definitions for RL and Ra is intended to include at

| east one or nore double bonds &nd/or triple bonds that are WO

2011/ 034210PCT/ JP2010/ 066619 17 tsol atedly, separately or serially present
bet ween carbon atons of the nminéand/ or_Be—é&hains. According to the usual
nonmencl ature, an unsaturated bopd be en two serial positions is
represented by denoting the per of 5 the two gﬁsitions, and an
unsat urated bond between two di gositions is represented by denoting
both of the positions. [0035] The I ower or nediumaliphatic
hydrocarbon" refers to a strai ghs or brgeheg—eh@pn hydrocarbon group 10
having 1 to 14 carbon atons (fo a side chain, 1 to 3 carbon atons are
preferable) and preferably 1 to espeC|aIIy 1 to 8 carbon atons.

[ 0036] The term'w%ﬂéﬂ&ﬂlaipn%ﬁchgr%Jfg@@¢£§ﬁr88égfl%%droxy, haldgen,

lower alkyl, hydroxy(lower)alkyl, lower alkanoyloxy or oxo,
wherein at least one of L and M is .a group other .than
5 | hydrogen, and the five-membered ring may have at least one
double bond;
A is -CH3, or -CH,O0H, -COCH,OH, -COOH or -a functional
derivative thereof;

B is single bond, -CH;-CH,-, -CH=CH-, -C=C-, ~CH,-

10 CH,~CH,~, -CH=CH-CHp—, -CHy~CH=CH-, -C=C-CHy— or -CH,-C=C-;
Z 1is
c C ©
Re Rs , Ry Rs O

or single bond
wherein Rys and Rs are hydrogen, hydroxy, halogen,
lower alkyl, lower alkoxy or hydroxy(lower)alkyl, wherein
15 Ry and Rs are not hydroxy and lower alkoxy at the same
time;
Ry is a saturatéd or unsaturafed bivalent lower or
medium aliphatic  hydrocarbon residue, which is

~unsubstituted or substituted with halogen, alkyl, hydroxy,



brom ne and i odi ne. 15[0037] The term "l ower" throughout the specification
is intended to include a group having 1 to 6 carbon atons unl ess ot herw se

SpeCifiGQNobgﬁaﬁkﬁge term"lower alkyl" refers to a straghbRb0&spNched
y

chain saturate rocarbon group containing 1 to 20 6 carbon atons and

i ncl udes, for exanple, nethyl, ethyl, propyl, isopropyl, butyl, isobutyl,
t-butyl, pentyl and hexyl. [0039] The termid ower al kylene" refers to a
straight or WD 2011/034210PCT/JP2010/ 066619 18 net hyl ene, et hyl ene,
propyl ene, isopropyl ene, butylene, isobutylene, t-butylene, pentylene and
hexyl ene. [0040] The term "l ower al koxy" refers to a group of | ower

al kyl - O, whexei natpWhesr ahybrosyasidefipag, abaveat| 0043k Thaet 8kMcarbon
"hydroxy(lower)al kyl" refers to a lower alkyl as defined above which is

substituted aidh & d1easi1 Ofea Vel OXyr JEOUBoSUER B8 th¥AEOXYMBLAYL i tuted
1- hydroxyet hyl, 2- hydroxyethyl and 1-metyl-|-hydroxyethyl. [0042] The term

"l ower al karwyl&x%ger{,ef@i&é@e@ &F oup AQr; rgpyesented by the formul a
ROO- 0-, wherein is an acyl group forned by oxidation of a | ower alkyl

group as defined akqve; ssychsasyagety!l o1 0043LThe Lerdm 1gyclold.oneryal kyl ™

refers to a cyclic
5 aliphatic hydrocarbon residue, which is unsubstituted or

substituted with halogen, oxo, hydroxy, lower alkyl, lower

alk@xy, lower alkanoyloxy, cyclo(lower)alkyl,

cyclo(lower)alkyloxy, aryl, aryloxy, heterocyclic group or

hetrocyclic-oxy group; lower alkoxy; lower alkanoyloxy;
10 cyclo(lower)alkyl; cyclo(lower)alkyioxy; aryl; aryloxy;

heterocyclic group; heterocyclic-oxy group.

[0033] A preferred compound used in the present

invention is represented by the formula (II):

L
|Q1'-'—/\
(II)
X1 Xz
\/
EB"'Z:-(:"1§2'4Q3
M
15 | wherein L‘and M. are hydrogen atom, hydroxy, halogen,

lower alkyl, hydroxy(lower)alkyl, lower alkanoyloxy or oxo,
wherein ~at least one of L and M is a Igroup other than
hyafogen( and the five-membered ring may have one or more
double bonds;

20 A is -CHsz, or -CH,OH, -COCH,O0H, -COOH or a functional



group formed by cyclization of a |ower alkyl group as 15 defined above but
contains three or nore carbon atons, and includes, for exanple,

cycl opr opyb.2ofykabut yl , cycl opentyl and cycl ohexyl . [ 0@é4lp20ll86c6fy M

"cycl o(l ower) al kyl oxy" refers to the group of cyclo(l ower)al kyl-0-,
wherein cycl o(l ower)al kyl is 20as defined above. [0045] The term"aryl" may
i ncl ude unsubstituted or substitutedaromatlischydrocarbonrings. (preferably
nonocyclic groups), for exanple, phenyl, tolyl, xylyl. Exanpl es of

t he substituents are hal ogen atom and 25hal o(l ower) al kyl, wherei n hal ogen
atom and | ower alkyl are WD 2011/034210PCT/JP2010/066619 19 as defi ned
above. [0046ictherdteirvm "@Aradeafy;” refers to a group represented by the
formula ArO-, wherein Ar is aryl as defined above. [0047] The term
“heterocyclic groug"ﬂﬂ@ysﬁﬂghgdqxﬂQﬂp-_Q}gochgl;cy@@g@H_greigg@bjy_CHé_ ,
nonocyclic heterocyclic group which is 5 to 14, preferably 5 to 10 nenbered
ring having cgptiapal | yogubstégut ed garbon giomand Lo 4, prgferably 1 to
3 of 1 or 2 type of hetero atons selected fromnitrogén atom 0Oxygen atom
and sul fur atom Exargles of the 10 heterocyclic group include furyl,

thienyl, pyrrolyl, oxazolyl, isoxazolyl, thiazolyl, isothiazolyl,
i m dazol yl, pyrazolyl, furazanyl, pyranyl, pyridyl, pyridazinyl,
pyrinidyl,pyrai?nyI,Z-pyrroIi |, pyrrolidinyl,2- imdazolinyl,

i m dazol i di nyJ,', \pyr azol i ny), ‘gyr azol i di n;f ,

5 Ry Rs ’ R4 Rs ’ or single bond

wherein Ry and Rs are hydrogen, hydroxy, 'halogen,
lower alkyl, lower alkoxy or hydroxy(lower)alkyl, wherein

R, and Rs are not hydroxy and lower alkoxy at the same-

Lime;
10 X; and X; are hydrogen, lower alkyl, or halogen;
| R; 1s a saturated or unsaturated bivalent lower or
medium aliphatic hydrocarbon -residﬁe, which is

unsubstituted or substituted with halogen, alkyl, hydroxy,
0x0o, aryl or heterocyclic group, and at least one of carbon
15 atom in the aliphatic hydrocarbon is optionally substituted
by oxygen, nitrogen or sulfur;
R; is a single bond or lower alkylene; and
R3; is lower alkyl, lower alkoxy, lower alkanoyloxy,
cyclo (lower)alkyl, cyclo(lower)alkyloxy, aryl, aryloxy,
20 - heterocyclic group or heterocyclic-oxy group.
[0034] In the.above formula, the term "unsaturated" in
the definitions for R; and Ra is intended to include at

least one or more double bonds and/or triple bonds that are



15 pi peridino, piperazinyl, norpholino, indolyl, benzothienyl, quinolyl,

i soqui nolyl, purinyl, quinazolinyl, carbazolyl, acridinyl, phenanthridinyl,
benzi m dagelyliysAa9zi m dazol i nyl, benzothi azolyl, phenoplirgsbdivbescmxanpl es
of the substituent in this case include hal ogen, and 20hal ogen substituted
| ower al kyl group, wherein hal ogen atom and | ower al kyl group are as

descri bed above. [0048] The tern1"heterocyc47c-oxy group" neans a group
represented by the fornula HcO-, wherein Hc is a heterocyclic group as
descri bed above. 25[0049] The term "functional derivative" includes salts
WO 2011/034210P§T/JP$010/066619 20 (%greferably pharmaceutically acceptabl e
salts), ethetrS8OTB5FE[¥/ af@PANREELY [DOSOESIRLAY ThEeMackatrean| yarbon
accept abl esal ts" include conventionally used non-toxic salts, for exanple a
5 salt with 3h°PRordante bAS&Ns /& afidekghaiesal Fmaodiueh b $od um
salt and potassiumsalt), an alkaline earth nmetal salt (such as cal cium
salt and magHeYfplnnSBERYlagHrameni whsseiurated absallit batwhean topgarird aiase,
for exanple, an amne salt (such as nethylam ne salt, dinethylamne salt,
10 cycl ohexyP@fi heoBal tis beadsantrrd shivt ,deipeingi nbe, slalwgr number of

et hyl enedi am ne salt, ethanol am ne salt, diethanolamne salt,

tri et habhol anthe sata, posis@bydr oxymet yl aninsa)tettaarel shbhd rmaomeshy ltewo
nonoet hanol am ne salt, procaine salt and caffeine salt), a basic amno acid
salt (such adiatglnipesitSsalst and deysiawersiadd ) byt edemat ayd  aoRBNI HHM okt
and the |like. These salts may be prepared by a conventional process, for
exanpl e fronpobettons espondi ng acid and base or by salt interchange.

[ 0051] Exanpl es of the ethers include al kyl ethers, for 20 exanple, |ower

al kyl et hers[sogh] as neidyteenhenowerhyr eh&@fumPEOPYha€E BehydirSeRE-EBYI
ether, butyl ether, isobutyl ether, t-butyl ether, pentyl ether and

1-cycl opropyteeény! tet her st andgnedicdm9r ahERBET I BIHESSasigh 3§09§tyl
et her, diethyl hexyl ether, lauryl ether and cetyl ether;

10 having 1 to 14 carbon atoms (for a side chain, 1 to 3
carbon atoms are preferable)v and preferably 1 to 10,
especially 1 to 8 carbon atoms.

[0036] The term "halogen atom" covers fluorine, chlorine,
bromine and iodine.

15 [0037] The term "lower" throughout the specification is
intended to include a group having 1 to 6 carbon atoms
unless otherwise specified. |
[0038] The term "lower aikyl" refers to a straight.or
branched chain saturated hydrocarbon group containing 1 to

20‘ 5 carbon atoms and includes, for example, methyl, ethyl,
propyl, isbpropyl, butyl, isobutyl, t—butyl, pentyl and
hexyl.

[0039] The term "lower alkylene" refers to a étraight or

branched chain bivalent saturated  hydrocarbon group

25 containing 1 to 6 carbon atoms and includes, for exémple,



25unsaturated ethers such as oleyl ether and linol enyl ether; WO
2011/ 034210PCT/ JP2010/ 066619 21 | ower al kenyl ethers such as vinyl ether,

al lyl ethgpioliwseioal kynyl ethers such as ethynyl ether pardpRii0Bsey et her;
hydr oxy(| ower) al kyl ethers such as hydroxyethyl ether and hydroxyi sopropyl

et her; |ower al koxy (lower)al kyl ethers such as nethoxynethyl ether and

1- met hoxyet hyl ether; optionally substitutjgd aryl ethers such as phenyl

et her, tosyl ether, t- but yl phenyl ether, salicyl ether,

3, 4-di - met hoxyphenyl ether and benzanidophenyl et her; and aryl (I ower) al kyl
et hers such as benzyl ether, trityl ether 10and benzhydryl ether.

[ 0052] Exanplmestiofldiieg esitatisl dms) U%@YP@@& C esbgrSpyleheexapptgichaver
al kyl esters such as nethyl ester, eth ester, propy? ester, isopropyl

ester, bUty|1§&H&ﬂyléﬁéﬂnﬂéﬂuﬁ¥ﬂéﬂe,tp$&%¥ie§§t§ﬁd P@Q&Yén@Ster and
1- cyclopropylethyl 15 ester; lower alkenyl esters such as vinyl ester and

allyl ester:(domer al k! cesherasheh a5 byl sshar apd propymd gater:

hydroxy(lomer)alkyl ester such as hydroxyet ester ower Iomer)

al kyl esters such # yﬁﬂdﬂnqwﬁﬁﬁaﬁn‘¥8¢§ra£ﬂ¥%1”?§h£§y859¥%% %8é¥?gnd 20

optionally substituted aryl esters suc r exanple

tolyl ester,; 604¥Fylp@ﬂ@ﬂté¥ﬁerh¥§%+§%g& e?%yﬁl 4- dldgetho§%2£§§ W@Eféfr

and benzam dophenyl ester; and ar

trityl t b 53] Th

epr bsent od Byt ne s ) bOT o3 ayspa%f% o) §8§é£ %Ege@omﬂ SRR RE
Aryl - su ?;';‘ﬁ*yﬁn%f h?dr%@% Egﬁbfp“ | e i Rge ik ?Li$m§é¥%%t@§;np@e
| ower al kyl des h | am ethylanlde di met hyl am de and 5
di et hyl ami dé‘yrgéroﬁﬁy = t‘iwli T WP ¥ vk de; and al kyl - or

aryl - sul fonyl es such as neth%lsulfon | am de, et hyl sul fonyl -am de-and
tonIsquonI¢§E2 term "lower alkanoyloxy" refers to a group

10 represented by the formula RCO-0-, wherein RCO- is an acyl
group fofmed by oxidatidn of a lower alkyl group as defined
above, such as acetyl. |
[0043] The term "cyclo(lower)alkyl" refers to a cyclic
group\ formed by cyclization of a lower alkyl group as

15 defined above but contains three or more carbon atoms, and
includes, for example, cyclopropyl, cyclobutyl, cyclopentyl
and cyclohexyl.

[0044] 'The term "cyclo(lower)alkyloxy" refers to the

group of cyclo(lower)alkyl-0-, wherein cyclo(lower)alkyl is

20 as defined above.
[0045] The term "aryl" may include unsubstituted or
substituted aromatic hydrocarbon rings (preferably
monocyclic groups), for -example, pﬁenyl, tolyl, xylyl.

Examples of the substituents are halogen atom and

25 halo (lower)alkyl, wherein halogen atom and lower alkyl are



[ 0054] Preferred exanpl es of L and M include hydrogen, hydr oxy and
oxo, and especially, Mis hydroxy or hydrogen 10and L is oxo.

[ 0055] Pr ayenifds¥agp! eof Ai s- COOH, i ts pharnmaceutical ly agegepbalbscsd t.
ester or am de thereof. [0056] Preferred exanple of X1 and X2 are both being

hal ogen atons, and nore preferably, quorige atons, so 15called

16, 16-di fluoro type. [0057] Preferred Rl is”a hydrocarbon resi due containing
1-10 carbon atons, preferably 6-10 carbon atonms. Further, at |east one
carbon atomin the aliphatic hydrocarbon is optionally substitufed bK
oxygen, nitrogen ar sul fur. 20Exanples of Rl include, for exanple, the ‘
fol Low ng gra&gp‘}’se:fl BEYCH2- CH CHR2- CH2-,  CH2- CHECH- CH2- CHR- C1-12-, CH2
_CHZ_CHZ_CHéQSH: . CH2- C=C- CH2- CH2- CF12- WD 2011/ 034210PCT/ JP2010/ 066619
23  CH2- CH= éﬁ -O-Cﬁffnt?ﬁ32:§$@%oxy" refers to a group represented

by the formula ArO-, wherein Ar is aryl as defined above.
[0047] The term "heterocyclic group" may include mono-
5 to tri-cyclic, ‘préferably monocyclic ‘heterocyclic group.
which is 5 to 14, preferably 5 to 10 membered ring having
optionally substituted carbon atom and 1 to 4, preferably 1 .
to 3 of 1 or 2 type oﬁ hetero atoms selecfed from nitrogen
atom, oxygen atom and sulfur atom. Examples of the
\10 ~heterocyclic group include furyl, thienyl, pyrrolyl,
oxazolyl, isbxazolyl, thiazolyl, isothiazolyl, imidazolyl,
pyrazolyl, furazanyl, pyranyl, pyridyl, pyridazinyl,
pyrimidyl, byrazinyl) 2-pyrrolinyl, . pyrrolidinyl, 2-
imidazolinyl, imidazolidinyl, 2—pyrazolinyl, pyrazolidinyl,
15 piperidino, piperazinyl, morpholino, indolyl, benzothienyl,
quinolyl, isoquinolyl, purinyl, quinazolinyl, carbazolyl,
acridinyl, phenanthridinyl, ' benzimidazolyl,
benzimidazolinyl, benzothiazolyl, phenothiazinyl. Examples
of the subétituent in this case include halogen, and
20 halogen substituted lower alkyl group, wherein halogen atom
and lower alkyl group are as described above.
[0048] The term "heterocyclic-oxy group" means a group
represented by the formula HcO-, wherein Hc 1is a
heterocyclic group as described above.

25 [0049] The term "functional derivative"™ includes salts



CH2 - CH2 - CH2 - CH2 - CH2 - CH2 - CH2 - CH2- CH=CH CH2-

r 5-CH2- CH2- CH2- CH2- CH2- CH=CH-, CH2- C- C- CH2- CH2- CH2- CH2-,

CH2- CH2- CH2-

CH2- CH2- G843 ¢ig- CH (CH3) - CH2-, - CH2- CH2- CH2- CH2- CHp(CEl383010/04d019

- CH2- CH2- CH2- CH2- CH2- CH2- CH2- CH2-, 10- CH2- CH=CH CH2- CH2- CH2- CH2- CH2-  CH 2-
CH2- CH2- CH2- CH2- CH2- CHe CH , CH2- C=C CH2- CH2- CH2- CH2- CH2-, and
CH2- CH2- CH2- CH2- CH2- CH2- CH (CH3) -CH2- . [‘Jb58]Preferred Rais a

hydr ocar bon contai ning 1-10 15carbon atons, nore preferably,

1-8 carbon

atons. Ra may. have one or two side chains haV|ng one carbon atom

L0051 Pt el et gl SOTBOYT L AEL g, 2.1 UBSLLLLES Y oy

en an for Zis

y h&lto§es-

and/or Zis C;O |n th 20formula (11) . [0060] Exanpl e of the preferred
enbodi nent i HY(S)30F-AMIESR  4aR SR 7aR) -2- (1,1-Di fluoropentyl )

- 2-hydr oxy- 6- oxooctah drocycl opental b ran-5-yl [ hept anoi ¢ aci d, -7-
y y- [0050 gﬁl ay P phgrégggutlca l& %cceptable gaﬁts"

include conventionally used non-toxic salts, for example a.

5 salt with an inorganic base such .as ah alkali metal salt

(such as sodium salt and potassium salt), an alkaline earth

metal salt (such as calcium salt and magnesium salt), an

ammonium salt; or a salt with an organic base, for example,

an amine salt (such as methylamine salt, dimethylamine salt,

10 cyclohexylamine salt, benzylamine salt, piperidine ~salt,

ethylenediamine salt, ethanolamine salt, diethanolamine

“salt, triethanolamine salt, tris(hydroxymethylamino)ethane

salt, monomethyl- monoethanolamine salt, procaine salt and

caffeine salt), a basic amino acid salt (such as arginine

15 salt and‘lysine salt), tetraalkyl ammonium salt and the

like. These salts may be prepared by ‘a conventional

process, for example from the corresponding acid and base

or by salt interchange.

[0051] Examples of the ethers include alkyl ethers, for

20 example, lower alkyl ethers such as methyl ether, ethyl

ether, propyl ether, isopropyl ether, butyl ether, isobutyl

ether, t-butyl ether, pentyl ether and l-cyclopropyl ethyl

ether; and medium or higher alkyl ethers such as octyl

ether, diethylhexyl ether, lauryl ether and cetyl ether;

25 unsaturated ethers such as oleyl ether and linolenyl ether;



{ (2R, 4aR, 5R 7aR) -2-[ (3S) -1, 1-difluoro-3-nethyl pentyll-2-

25hydr oxy- 6- oxooct ahydr ocycl opent a[ b] pyran-5-yl } heptanoic acid WO

2011/ 034330RB6l03IP3910/ 066619 24 PCT/JP2010/066619
and(-)-71(1R 2R)-2-(4, 4-di fl uoro-3-oxooctyl)-5_ oxocycl opentyl | heptanoic
acid or its functional derivative thereof. [0061] The configuration of the
ring and the a- and/or co chains in the alggve formula (1) and (Il) may be
the sane as or different fromthat of the primary PGs. However, the present
invention also includes a m xture of a conpound having a prinmary type
configuration and a conpound of a non-primary type configuration.

10[ 0062] I n t hewdr esanerynveathenst hendit tys agiigyderbvative phigh iespdichydro
bet ween 13 and 14, and keto(=0) at 15 position fmay be in the

ket o- hem acet @he£quiilkiBrkiu r pon_ of }hgr{g} C b e y at
position 11 and keto g?&pog??{%%glg%td&[%gwef%or ega%ﬁlg,r ?gtﬁ\ﬁagrgégﬁ%
revealed thatiuben bohhaehyxit180d-X21259 haladea alook, aesspgg,g?'gwfcethyl

fluorine atons, the conmpound contai ns tautoneric isoner,

compound. [ 00644 fa3a ol AU OTBIL £ol SPTEL 8. B5 3BOVE 18oRLESENL, 30 ke

proportion of both tautonmeritc varies’ w e stracta

f th I t ind of the substjtuent present. Sonetimes on
iosoma(ra %yegﬁﬁ%ﬁ nagnl%%I Baes prnéesgrll?xmeéfaﬁgar?ggﬁrm £R% h "B’Fﬁgf%.xy%\%é@er,

it is to be [reci ate%.tha theSlfgsetsient igve?tion 5i ncl udes both i soners.
WO 2011/0342%%@%&7JP58 6P8§gé¥9 tuted aryl ethers such as phenyl
ether, tosyl ether, t-butylphenyl ether, salicyl ether, |
3,4—di—methogyphenyl ether and.benééﬁiaophenyl ether; and
aryl (lower)alkyl ethers such as benzyl ether, trifyl ether
10 and benzhydryl ether.
[0052] Examples of the esters include aliphatic esters,

- for example; lower alkyl esters such as methyl ester, ethyl
ester, propyl ester, isoprole ester, butyl ester, isobutyl
ester, t-butyl ester, pentyl ester and 1—cyclopropylethyl

15 . ester; .lower alkenyl esters Sﬁéh as vinyl ester and allyl
ester; lower alkynyl esters such as ethynyl ester and
propynyl ester; hydroxy (lower)alkyl ester such as
hydroxyethyl ester; lower alkoxy (lower) alkyl_esters such
as methoxymethyl ester and 1-methoxyethyl 'ester; and

20 optionally substituted aryl esters such as, for example,
phenyl ester, tolyl ester, t-butylphenyl ester, salicyl
ester, 3,4-di-methoxyphenyl - ester and benzamidophenyl
ester; and aryl(lower)alkyl ester such as benzyl ester,

trityl ester and benzhydryl ester.

25 [0053] The amide of A mean a group represented by the



25 [0065] Further, the fatty acid derivatives used in the invention include
the bicyclic conpound and anal ogs or derivatives thereof. [0066] The

bi cyclic wonmppuigivs represented by the Sfornula (I'11) pcrgp2o100088 €in, A
is -CH3, or -CH2OH, -COCH20H, -COOH or a functional derivative thereof;
Mand X2'are hydrogen, |ower alkyl, or hal %%en; 10Y is orll R4 R51

, RA"1 R510 wherein R4"and Rs' are hydrogenS“hydroxy, hal ogen, | ower

al kyl, I ower al koxy or hydroxy(lower)alkyl, wherein R4land R5lare not
hydroxy and | ower al koxy at the sanme tinme. 15Rl1 is a sall:)urat ed gr o eh
unsat ur at ed di val.ent L_Qr di um al i phatic hydrocarbon residue, ic

i s unsubsti tfijﬁréranﬁ E{]@\é}?i Rut edM@ A Phat ogen O tal yI??ﬁyﬁox&?hﬁ@F?ﬁ?W or
het erocyclic group, and at |east one of carbon atomin the aliphatic |
hydr ocar bon ]iog"e&pt?Jo]ﬁ}é]rl y adyst ididd 20by aswlgsil ienvilogekrwer salkanyland

WO 2011/ 034210PCT/ JP2010/ 066619 26 .
and lower alkynyl, and include for example lower alkyl

amides such as n@thylamide, ethylamide,’dimethylamide and
5 diethylamide; arylémides such as anilide and toluidide; and
-alkyl- or aryl-sulfonylamides such as methylsulfonylamide,
ethylsulfonyl—amide-and.tolylsulfonylamide.
[0054] Prefefred examples of L and M include hydrogen,
hydroxy and oxo, and e;pecially, M is hydroxy or hydrogen
10 and L is oxo.
[0055] - Preferred exaﬁple of A is -COOH, its
pharmaceutically acceptable salf, ester or amide thereof.
[0056] Preferred example of X; and X, are both being
halogen atoms, and more preferably, fluorine atoms, so
15 called 16,16-difluoro type.
[0057] Preferred Ry is a hydrocarbon residue containing
1—10‘carbon atoms, preferably 6-10 carbon atoms. Further,
at least one carbon atom in the aliphatic hydrocérbon is
optionally substituted by oxygen, nitrogen or sulfur.
20 Examples of R; include, for example, the following groups:
-CH,-CH,-CH,~CH,-CH,-CH,—,
-CHy;-CH=CH-CH,-CH,-CH>»—,
~CH;-CH,-CH,-CH,-CH=CH-,
-CH,-C=C-CH,-CH,-CH,-,

25 -CH,-CH,-CH,-CH,-0-CH;—,



R2 is a saturated or unsaturated | ower or nedium aliphatic hydrocarbon
residue, which is unsubstituted or substituted with hal ogen, oxo, hydroxy,

| ower al kyb.2011@8%5102l koxy, | ower al kanoyl oxy, cycl o(| owpgxabkib/oss619

cycl o(l ower) al kyl oxy, aryl, aryloxy, heterocyclic group or hetrocyclic-oxy
group; | ower al koxy; |ower al kanoyl oxy; cycl o(l ower)al kyl;

cycl o(l ower) al kyl oxy; aryl ; aryl oxy; heteroggclic group; heterocyclic-oxy
group. R3' is hydrogen, |ower alkyl, cyclo(lower)alkyl,
10aryl or heterocyclic group. [0067] Furthernore, while the conmpounds used
in the invention may be represented by a fornmula or nane based on keto-type
regardl ess of the preseorecercrpsengg-Qf the isoners, it is to be noted

t hat such structure or name does 15not intend to exclude the hem acetal
type conpound. [0068},lo=thenpresent invention, any of isonmers such as the
i ndi vi dual tautoneric isoners, the m xture thereof, or optical isoners, the
m xture thereof, a_g E@ﬁ§4ﬁijH£B€H Qother steric isomers nay be used in
t he sane purpose. 20 [0069] Sone of the conpounds used in the present

i nvention may be pr _by_the gethod_di;scl osed in USP Nos. 5, 073, 569,
5,166,174, 5, 221, 76%@%%1@3@% dsip}?gg?lgiib and 6,242,485 (these cited

references are hereln_ingorporat.ed-by Lef erence). 25[0070] WO |
2011/ O:rBBZZNPCT/JPZOEngOg%%l 22%&%’? éclguﬁ cal ly Suitable Excipient

According to the inwention, .each of...the conmponents of the conbination may
be formulated in an§%?o¢ﬁ§t%§ gﬁ%rng %bdrately to give a pharmaceutica

conposi tion. The pharnmaceutically suit Xxcj. pient may be, therefore, -
sel ect ed dependi ng gﬁZtﬁ@?é%@ikga ¢%%§ﬁ£L%F§éC nposition., According to
t he i nventi on, "phgrnac$§ticallﬁ suiEabIe excipient” neans an inert
subst ance, which i 5“8a7tanIElr6HzTHe ($8¢)mCeambi ned with the active

i ngredi ent of the 1Qi nvention.
—CH,-CH,-CH,~-CH,~CH,-CH,~-CH,—CH,—,

10 , —Cﬁg—CH=CH—CH2—CH2—CHZ—CHZ—CHzn
—CH,-CH»-CH,;-CH,-CH;~-CH,-CH=CH-,
—-CH,-C=C-CH;-CH,-CH,-CH,-CH,~, and
—CHZ—CHz.—CHz—CHZ—CHZ—CHZ—CH (CH3) =CHz—.

[0058] PreferredA Ra is a hydrocarbon containing 1-10

15 carbonAatoms, more preferabiy, 1-8 carbon atoms. Ra may

have one or two side chains having one carbon atom.

[0059] Preferable compounds include Ra is substituted by

halogen and/or Z is C=0 in the formula (I), or oﬁe of X1
- and X2 1is substituted by halogen and/or Z is C=0 in the

20 formula (II).

[0060] Example of the preferred embodiment is a (-)-7-
[(2R,4aR,5R,7aR)—2—(1,1-Difluoropentyl)—2—hydroXy—6—
oxooctahydrocyclopentalb]pyran-5-yllheptanoic acid, (=)-=-7-
{ (2R, 4aR, 5R, 7aR)-2-[(3S) -1, 1-difluoro-3-methylpentyl]-2-

25 hydroxy-6-oxooctahydrocyclopental[b]lpyran-5-yl}heptanoic acid



[ 0071] For exanpl e, sol i dconposi ti onfororal adm nistration of the present
i nvention may include tablets, capsules, pills, powlers, granules and the

i ke. I n\wBGhi1133$Ahi d conposition, one or nore active i pgigdhRIb&GsIRY be
15m xed with at |east one inactive diluent, for exanple, |actose, nmannitol,

gl ucose, hydroxypropyl cellulose, mcrocrystalline cellul ose, starch,
pol yvi nyl pyrrolidone, magnesi um al um nate2gretasilicate and the |ike.
According to the usual work-up, the conposition nmay contain additives 20
ot her than inactive diluent, for exanple, |ubricant such as nmagnesi um
stearate; disintegrant such as fibrous cal cium gluconate; stabilizer such

as cycl odext ena, for eX&”D'B—-aZHQJR QP>¥QGMQIQﬂQ%ﬂﬁldbréﬂimﬁiné¥&l
cycl odextrin such as dinethyl - dlnethyl 13-, trimethyl-13-, or

hydr oxypr opybxoc25apekadex|rimt - hs anched ccysl ogext § S
WO 2011/ 03421388%JP§010?0% Gﬁa 28 mml t@ogy?épﬂcyg€§dgy?lrc?%%}ﬂaq ‘géﬁw”e

fornyl at edcyehedextrin, cyclodextrin containing sulfur; phospholipid and
the |like. Wien the above cycl odextrins are used, an inclusion conmpound with

cycl odextringousy jbe sepgt baﬁﬁlgew‘%@;ohoo%nf&mc‘%l%tga%d teh %&t%[r{b%ldrv% Y,
phosphol i pid may be sonetinmes used to forma |iposone, reseitlng

enhanced staphbihy. 1h0072] I8Bbe soohyBL! IS Takcbe Ggaked, wid 'Sm 501 ubl e

in the stomach or intestine such as sugar rox opy

cel | ul ose, op:hydrnaxorniapyl it hvha e "fu"&g p?&ﬁ%‘ % el ”eﬁgﬁggg%geﬁgﬁ ns.

they may be fornmed as capsul es mnt abs ances su

Pref erably, rnul at e n a _soft elatl capsule wt

li qui d cont e%?gsgggg)%?‘%éaocpd aci Saerjir%/%flilé/ 5158 aht* Fr%dl & h&i T

acid triglyc Ies of .the nmediumchain fatty acid triglyceride
used in the %%{éggﬁt |n9 ntTon tﬁ’éﬁeud(éoﬁgfgf“g"?%@ﬁ daé}/%f a3 CIRFHID oS 2
unsat ur at ed fatté acid hav 4 carbgon atonms which may have a branched

chain. A preféfretd tAfty gXPa anglguratlon

10 [0062] In the present invention, = the fatty acid
derivative which ié dihydro between 13 and 14, and keto (=0)
at 15 position may be in the keto-hemiacetal equilibrium by

'formatioh of a hemiacetal between hydroxy at position 11
and keto at position 15.

15 [0063)] For example,_it has been revealed that when both
of X; and X, are halogen atoms, especially, fluorine atoms,
the compound contains a tautomeric isomer, Dbicyclic
compound.

[0064] If such tautomeric isomers as above are.present,

20 the proportion of both tautomeric isomers varies with the

- structure of the rest of the molecule or the kind of the
substituent present. Sometimes one isomer | may
predominantly be present in comparison with the other.
However, it 1s to be appreciated that the present invention

25 includes both isomers.



20strai ght chain saturated fatty acid, for exanple caproic acid (C6),
caprylic acid (C8), capric acid (Cl10), lauric acid (C12) and nyristic acid
(C14). 1 it two or nore nmediumchain fatty acid } i-des may
be used ﬁ%aggH%nggion. Further suitable excipients areP ?Eg%%g@? ?ﬁ 250
01/27099. WD 2011/ 034210PCT/ JP2010/ 066619 29 [0073] A liquid conposition
for oral adm nistration may be pharnaceuticgal | y acceptabl e emul si on,

sol ution, suspension, syrup, or elixir, as well as generally used inactive
di luent. Such conposition may contain, in 5 addition to the inactive

di l uent, adjuvant such as |ubricant and suspension, sweetening agent,
flavoring agengsipr eserurattiarss, tael yhitldzes siqanki-i9%icdaats @ the kike.
The details of the additives may be sel ected fromthose described I n any

general texthomks idh t hachhatemaeaut i5akyd0;Ei ebgnSUg h&ﬂyi%n%ﬁﬁgﬁ§igkons
r

may be directly enclosed in soft capsules. Solutions for parente

adm ni strat iquyi Jai e eStppository, enema and the |ike according to
the present invention include sterile, agueous or non-aqueous sol ution,

suspensi on, ion, eng: nd t ke, . Th ou ol utiop, and
suspensi on iﬁgﬁﬁﬁes, Hgg;e}gﬁgkéeﬂ%i§?ﬁﬁ%§%$%at%?, gﬁéggo %g?§alb¥algﬂg and
Ri nger's soldyd.ion. [@gﬁg]The non- agueous sol uti on and suspensi on i ncl ude,
for exanple, propylene glycol, polyethylene glycol, fatty 20 acid
triglyceride, and vegetable oil yuch asyolive oil, alcohols such as

et hanol , pol ysorbate and the |ike E@hposition may contain adjuvants
such as preservatives, wetting agg emul sifier, dispersant, anti-oxidants
and the |ike. 25[0075] Exanpl es of i nj ectabl e conmpositions of WO

2011/ 034210PCT/ JP2010/ 066619 30 '

R;'0
X1' Xz'

wherein, A is -CHi, or -CH,OH, -COCH,0H, -COOH or a

functional derivative thereof;

Xi'and X;'are hydrogen, lower alkyl, or halogen;

j \ / I
or O

R4| R5l s R41 Rsl

10 ‘ Y is

wherein Ry'and Rs' are hydrogen, hydrqu, halogen,

lower alkyl, iower alkoxy or hydroxy(lower)alkyl, wherein
| Ry'and Rs'are not hydroxy and lower alkoxy at the same time.

15 Ry is a saturated or unsaturated divalent lower or
medium aliphatic hydrocarbon residue, which is

| unsubstituted or substituted with halogen, alkyl, hydroxy,
oxo, aryl or heterocyclic group, and at least one of carbon

atom in the aliphatic hydrocarbon is optionally substituted

20 by oxygen, nitrogen or sulfur; and



the present invention for parenteral adm nistration include sterile aqueous
or non-aqueous sol utions, suspensions and enul sions. Diluents for the

aqueous SRbubhiAR4AY suspensi on may include, for exanpl epcdispiithh&drorat er
for injection, 5physiological saline and Ri nger's sol ution.

[ 0076] Non- aqueousdi | uent sf orsol uti on and syspensi on may include, for
exanpl e, propyl ene glycol, polyethylene glycol, vegetable oils such as
olive oil, alcohols such as ethanol and pol ysorbate. The conposition 10 may
further conprise additives such as preservatives, wetting agents,

enul si fyi ng agent sg,di sper gi ng ragerst apd thesdd ke c ey ey he sherilized

by filtration through, e.g. a bacteria-retaining filter, conpounding wth a

sterilizer, éﬁiﬂﬁé@ﬁﬁhﬁy@&ogg§b85'fggfﬁﬁgfOgﬁfkﬁ{aggauﬂghé¥%'tuted or
sterilization. The injeCtable conposition nmay also be provi ed as &

sterilized powsdsr; I.14i0Nn di | v jn.a sterilized solvent for

i nj ection before use, 36%%?Tﬂ598§§%bsl?gbn%g%h¥ﬁ%”pf5§gﬁf ?ﬂb%gti R"rhy be
in the formof ayi ng sition ich.may be prepared, 20according to a
known net ho .]Y%§;8]The égﬁ%%éitiona% aPﬁ3185§$ent in %ﬁf?&ﬁOWﬁ§9ngVﬂ'the
formofcintr S reparati-on, Exanpl ¢ of the i ntranasal, preparations
may be 5aqueo S ooﬁllo%eyﬂsao]lq{tﬁ%oo%, gﬁ%g’enéirg 8%y ORHHGHE 711 gObne
or nore active 25ingredient. For the ?dninistration of an active ingredient
WO 2011/ 034 éﬁyj%iﬁé?ﬁéesgigu& by PHFAl at 169§ he O¥Gipodt KRBAY bPXY he
present inventi.on _na e in the formof suspension, solution or emulsion
whi ch can prcé’\ﬁld)e(]e?é‘?/e&scﬁ“@fl’i n thelP ot RIEE) pokiéP=yii t @Y f or aBYyopBwder

i nhal ati on. _.The conpasition for inhalational adm nistration may further
conprise a CEMARERGYSHAIT WRREY frdrdlqaili¢ o079 Bkl e of the external
agent includes all _the external preparations used in the fields of

der mat ol ogy and ot Bk ar yhyol byfroggiich eieeudes! by ht nevwclet kamer] agkvds,

10l otion, patch and spray. [0080] Another form of the conposition of the
10 aryl or heterocyclic group.

[0067] Furthermore, while the compounds used in the
invention may be represénted by a formula or name based on
keto-type regardless of the presence or absence of the
isomers, it is to be noted that such structufe or name does
15 not intend to exclude the hemiacetal type compound.
[0068] In the present invention, any of isomers such as
the individual tautomeric isomers, the mixture thereof, or
optical'isémers, the mixture thereof, a racemic mixture,
and other steric isomers may be used in the same purpose.
20 [0069] Some of the compounds wused in the present
invention may be prepared by the method disclosed in USP
Nos.5,073,569, 5,166,174, 5,221,763, 5,212,324, 5,739,161
and 6,242,485 {these cited references are herein
incorporated by reference).

25 [0070]



present invention is suppository or pessary, which nmay be prepared by

m xi ng active ingredients into a conventional base such as cacao butter

t hat sof twwpoabospAdy tenperature, 15and nonioni c . surfagrgnpshiguéceasuit abl e
softening tenperatures nay be used to inprove absorbability.

[ 0081] According to the nethod of the invention, the conposition of the
present invention can be adm nistered systegmcally or locally by nmeans of
oral or parenteral 20 admnistration, including a suppository, enena and
the like. Single or nultiple conpositions may be adm nistered to achieve
the desired dose. [0082] The expression of "adm nistering the conbination”
or "conbi nat PRarmscadiifasl ¢r edi tused harephcfrans both 25conponents are
adm ni stered to a subject sinultaneously in VD :
2011/034210PCT/ JP2UUAIDGHGLP 82 the Toimol:dnsi agls &M | e OLARIAdE: <Of
bot h conponents are adm nistered to a patient as separate entities either

si mul t aneous S i-all i L fi e limt rein,such
adninistrati%% g&gv?%ggﬂ%%§f5%23%%2éﬁ?y%ggﬁ?éggfée ev%?% §?r$ﬂ§ogﬁ5her
conmponents in,.t r t b 0083] According,.to the
pr esent inveﬁ%i%%?gggﬁgge{ﬁﬂg angn%hﬁgﬁggﬁggggﬁgggln%?ngngﬁﬂégﬁd bgkﬁhe
instantginv

i 1N steL] t he copbination of the present
i nvention. 1 @ﬂﬁg%%g ?%gigub%%gga%g§ nggﬁ§l§8gje8?yinEFﬂdiﬁgeﬁeﬁBﬁﬁn
patient. The ition In be applied systemcally or topically. Usually,
t he conpoumféé%gﬁgda%%Pﬁgg %9e8nb$hgnﬂe%%ﬁﬁ4néﬁ?&t?gthFnFP8H8§éFlonn
adninistratbgn inhalat{onaladninistration,intravenousinjection .
céordlng' o the 1nvention, "pharmaceutlcally sultable

excipient” means an inert sﬁbstance, which is suitable for
the form, combined with the active ingredient of the
10 invention. |
[0071] For example, solid composition for oral
administration of the present invention may include tablets,
capsules, pills, powders, granules and the like. In such a
solid composition, one or more active ingredients may be
15 mixed with at least one inactive diluent, for example,
lactose, mannitol, glucose, hydroxypropyl cellulose,
microcrystalline cellulose, staréh, polyvinyl pyrrolidone,
magnesium aluminate metasilicate and the 1like. According
to the usual work-up, the composition may contain additives
20 other than inactive diiuent, for example, lubricant such as
magnesium stearate; disintegrant such as fibrous calcium
gluconate; stabilizer such as cyclodextrin, for example,
o, - or y-cyclodextrin; etherified cyclodextrin such as
dimethyl-o-, dimethyl-f-, trimethyl-f-, or hydroxypropyl-3-

25 cyclodextrin; branched cyclodextrin such as glucosyl-,



15(i ncl udi ng i nfusion), subcutaneous injection, intra rectal

adm nistration, intra vaginal admnistration, transdermal adm nistration as
wel | as iwomewBe1en external agent including |iquid, oipdPifieofaste or
patch and the |ike. [0084] The dose of each conmponent may vary dependi ng on
20 the strain of the animal, age, body wepght, synptomto be treated,
desired therapeutic effect, admnistration route, termof treatnent and the
| i ke. A satisfactory effect can be obtai ned by system c adm nistration 1-4
times per day or continuous adm nistration of the conbination. The anount
250f conponeml {opy 10fc idiezerdriingt | on. mayrdeny f fte@xanpl e, cyMbdextrin,
2011/ 034210PCT/ JP2010/ 066619 33 about 0.1 to about 100 ny/kg/ day,
preferably aleulodd& e alita 30 i@/ k@i day; Ea%s};%qfig&a Qrly 1o, abouL 100
ng/ kg/ day, preferably about 10 to about 40 ng/kg/day for 5-FU, 0.1 to 100
my/ kg/ day, ppeieratly Sapova0 syLkghday faL cispl atjd.g 5 The aﬁyg%s%n
conponent (b) or a fatty acid derivative of fornula (f% may be about

0. 00001-500 r , rahly, 0Q1:1 / per , d
especially 6¥%(- {gg H?Eé pgyégggéggﬁgﬁ?op?%%lq%%r%%ﬁﬁﬁggﬁgbf%gr %ﬁtyegcid
derivatd ve f.or nul - be 0O +10..0% e 1 ef erab

0. 0000L. 5. 00o“t%?‘c‘)’\/\%{ep‘|J g%?gggég%§ﬁ theA?gfggg%E#gSgté 'opg{“ﬁépgg%ﬁ%fjti%‘%? be

[ 0085] The c i i_Qn he present _i nvention can be.adm ni.stered in

si ngl e dose%Q%%E?%§%CJ%F%igPdé%”a%s%s &ﬁp%ﬁ%?'V%%ﬁu%ﬁl?ﬂeﬁﬂn?ﬁﬁﬁn%%g

i nj ectable %QJ%hpo:for, 15 for exanple, intravenous injection, the
conposition, ﬁhléﬁ,%"f necessary, may be diluted wth a physiol ogi cal

sal ine or iqj %ﬂble 3%&39%? solutjon, can be gradually adm nistered to an
adult human <Mj%dct o S5 Mt €31 brS | BAYePe WREN SCh Wi flok i ofohuble
suppository, the conposition is 20 adm njstered to an adult human_ subj ect
once or tw & a ' @Fy SCFRGnt &fvall e I 15 Wdur Shy $WERF4 i oFei At vt he
rectum_[0086] Furt her, damages induced by an anti-tunor agent in a
mammalli’an siyEex YRgPrye tFehtelony. a®hi nhyEEPKNErPRY 1PSEHNBosTe l balose

conprising a fatty acid derivative of fornmula .
_ phthalate as needed. Further, they may be formed as

capsules with absorbable substances 'such as gelatins.
Preferably, the composition is formulated in a soft gelatin
capsule with liquid contents of the fatty aéid derivative
15 and a medium chain fatty acid triglyceride. Examples of
the medium chain fatty acid triglyceride used in the
present invention include a triglyceride of a saturated or

unsaturated fatty acid having 6-14 carbon atoms which may

have a branched chain. A preferred fatty acid 1is a
20 straight chain saturated fatty acid, for example caproic
acid (C6), caprylic écid (C8), capric acid (C10), lauric
acid (Cl2) and myristic acid (Cl14). In addition, two or

more medium chain fatty acid triglycerides may be used in
combination. Further suitable excipients are disclosed in

25 WO 01/27099.



WO 2011/ 034210PCT/ JP2010/ 066619 34 (1).In this enbodi nent, the conposition
conprising the fatty acid derivative of formula (1) may be prepared and

admi ni st i same manner as di scussed above. [00
e\KIﬁ(ESierbsﬁﬂﬁ %@rﬁ?ﬁn%&@h

"treat ment treating"” used herein 5 includes any nmeans of control such
as prevention, care, relief of the condition, attenuation of the condition
and arrest of progression. [0088] The typesgof tunors to be treated by the’
conbi nati on of the present invention are not limted and 10 may be, for
exanpl e, head and neck cancers, gastrointestinal cancers such as esophageal
cancer, gastric cancer, colon cancer, rectal cancer (cancer of the |arge

intestine) gub7mncreatic gancefuid icMpsanesn B3t | raddeahbhi saryt cancer,
| ung cancer, br east cancer, 15 vesi cal cancer, pr ostate cancer, uterine

cancer, phamgigedle C¥MBmadtNalcLaANLerac Y 4180 CABEEIsiSLC. M ution
particular, a remarkable effect can be expected toward gastrointestinal

cancers. [0Q8Aceordi ngstpubhe i esenkinvention, it heg agte!nte%%tyl 20s&h1 ect

of an anti-tunor agent as an active 1ngredient can be significantly

strenat hened ot nataplyc | ncr easing LGOI e N SATE [ 00BG1 1

addi tion, according to the present Invention, _ _ _ acid
dorl Vol e B UBEl Ul 0 LN, O ZoDEVOINL 10 (LGRS LSt
’ iubricant and suspension, sweetening agent, flavoring agent,
preservatives; solubilizers, anti-oxidants and the like.
The details nf the additives may be selected from those
described in any general textbooks in the pharmaceutical
10 A field. Such liquid compositions may be directly enclosed
in soft capsules.‘ Solutions for parenteral administration,
for example, suppository, enema and the like according to
the presenf invention include sterile, agueous or non-—
aqueous solution, suspension, emulsion, detergent and the
15 like. The agqueous solution and suspension includes, for
example, distilled water, physiological saline and Ringer’s
solution.
[0074] The non-aqueous solution and suspension include,
for example, propylene glycoi,rpolyethylené glycol, fatty
20  acid triglyseride, and vegetable o0il such as olive o0il,
alcohols such as ethanol, polysorbate and the like. Such
composition may contain adjuvants such as preservatives,
wetting agent, emulsifier, dispersant, anti-oxidants and

the like.

25 [0075] - Examples of the injectable compositions of



35 danmagei nducedbyt heanti -t unoragent. The gastrointestinal damages induced
by an anti-tunor agent may be mucositis such as stomatitis, enteritis,

gastroi ntyegbh\dssHhcer. pancreatitis, heaptic and bilia@&nghﬁgﬁg%¥§.

[0091] The pharmaceutical conposition of the present invention may further
contai n other pharmacol ogi cal ingredientssgs far as they do not contradict:
the purpose of the present invention. 10[0092] Further details of the
present invention will followwth reference to test exanple, which,
however, is not intended to lint the present invention. [0093] Exanple 1

Effects of @@%@@&@Q%ﬁ&fu@f@dﬁ%ﬁ@&fiéa’mﬂéi\@{{-‘é’@fon include

After 1 week of acclimtization period,

experi ment Sts%réﬁq%mg@e&fgpgyn%d%(—(a?ﬂigdué 25016@5011?'3’ SZlaS@eIfSZi-JnS( 33%)1d -1,
1-di fl uoro- 3-net hyl pentyl] - 2-

x-SR AR ooy RS RylLlen 00 62080 Al (i
(0 hof RO, L L0981 VASLNEL PSSR SLOUE SRS ALSC
25[009§J5_F%%@%ngQGQ%%ﬁS%%HEE&?%%E?%inger'S'solution.
[0076] ‘ Non-aqueous diluents for solutiqn and
suspension may include, for example, bropylene glycol,
polyéthylene glycol, vegetable o0ils such as oli?e oil,
alcohols such as ethanol and polysorbate. The composiﬁion
10 may further comprise additives such as preservatives,
wetting agents, emulsifying agents, dispersing agents and
the like. They may be sterilized by filtration through,
e.g; a bacteria-retaining filter, compounding with a
stérilizer, or by means of gas or radioisotope irradiation
15 sterilization. The 1injectable composition may also be
provided as a sterilized powder composition to be dissolved
in a sterilized solvent for injectidn before use.

[0077] The composition of the present invention may be

in the form of spraying composition, which may be prepared

20 according to a known method.
[0078] The composition of the present invention may be
in the form of intranasal preparation. Example of the

intranasal preparations may be aqueous or oily solutions,
suspensions or emulsions comprising one or more active

25 ingredient. For the administration of an active ingredient



WO 2011/ 034210PCT/ JP2010/ 066619 36 intraperitoneal ly once daily for 4 days
fromDay 1 to 4. On Day 1, 2, 3, and 4, .5-FU was adm nistered i medi ately

after adngpigiadidgn of Compound A or vehicle. During therSsRE60EERNY Period
(Day O- 7;?0,‘]6&%?1%1#‘3%519%% wei ghed every day. On Day 7, the ani maPs wer e

anest hetized by isofluran. Il eumwas excised and fixed in 10% formalin.
Par af fi n- embedded sections were prepared aid stai ned with H&E for
hi st opat hol ogi cal eval uation of tissue damage. The tissue damage was graded
according to the following criteria: 100. No change, 1: slight, 2: nmld, 3:
moderate, 4: severe 15[0096] The effect of each conpound was eval uated using
total score ¥f tHRatal Pihvaddie (PO HResipRsof the presenfhényenhlioscsrE of
each treatnent group is shown in the table bel ow. Conpound A decreased
total scoref%tiR0te ooy kgsregardiass osolneidosiony suhkwidre. Wihis.
suggests that Conpound A is potent against the toxicity, especi al ly,
gast r oi nt estdatal preoxi@d¢t gesoshl asrmicostihé sfoniuodd dowdeFsui tible for
2011/ 034210PCT/ JP2010/ 066619 [ 0098]
: dry powder inhalation. The composition for inhalational
5 administration may further comprise a conventionally used
propellant.
[0079] Example of the external agent includes all the
external preparations used in the fields of dermatology and
otolaryngology, which includes ointment, cream, liquids,
10 lotion, patch and spray.
[0080] Another form of the composition of the
present invention is suppository or pessary, which may be
prepared by mixing active ingredients into a conventional
base such as cacao butter that softens at body temperature,
15 and nonionic .surfactants having suitable softening
temperatures may be used to improve absorbability.
[0081] According to the method of the‘ invention, the
composition of the present invention can be administered
systemically or locally by means of oral or parenteral
20 administration, including a suppository, enema and the like.
Single or multiple compositions may be administered to
achieve the desired dose.
[0082] The expression of “administering the combination"

or "combination i1s administered”" used herein means both

25 components are administered to a subject simultaneously in



37 Drugs Dose No.of Dosing Total (pg/kg) animals exam ned Schedul e score
No treatnent - 3 0.0
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the form of a single entity or dosage, or both components
are administered to a patient és separate entities either
simuitaneously or sequentially with no specific time limits,
wherein  such administration provides therapeutically
5 effective levels of the two components in the body,
preferably at the same time.
[0083] According to the present invention, tumor in  a
.mammalian subject.may be treated by the instant invention
by administering the combination of the present invention.
10 The mammalian subject may be any subject including a human
patient. The composition may be applied systemically or
topically. Usually, the compound may be administered-by
oral administration, intranasal ' administration,
inhalational administration, intravenous injection
15 (including infusion), subcutaneous injection, intra rectal
administration, intra vaginal administration, transdermal
administration as well as it may be an external agent
including liquid, ointment, paste or patch and the like.
[0084] The dose of each component may vary depending on
20 the strain of the animal, age, body weight, symptom to be
treated, desired therapeutic effect, administration route,
term of treatment and the like. A satisfactory effect can
be obtained by systemic administration 1-4 times per day or
continuous administration of the combination. The amount

25 of component (a) of the combination may be, for example,
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about 0.1 to about 100 mg/kg/day, preferably about 0.5 to
about 30 mg/kg/day, for tegafur; 0.1 to about 100 mg/kg/day,
preferably about 10 to about 40 mg/kg/day for 5-FU; 0.1 to
100 mg/kg/day, proferably 5 to 30 mg/kg/day for cisplatin.
The amount of component (b) or a fatty acid derivative of
formula (I) may be about 0.00001-500 mg/kg per day, more
preferably 0.00i—lOOO ng/kg per day, and especially 0.01-
100 pg/kg per day. The topical formulation of a fatty acid
derivative of formula .(I) may be 0.000001-10.0%, more
preferably 0.00001-5.0% by weight base on the total amount
of the composition.

[{0085] The combination of.the present invention can be
administered in a single dose or in 2 to 4 divided doses
per day. When in the form of an injectable solution for,
for example, intravenous injection, the Composition, which,
if necessary, may be diluted with a physiological saline or
injectable glucose solutioﬁ, can be gradually administe;ed
to an adult human subject over 5 minutes or longer. ° When

in the form of a Suppository, the composition is

~administered to an adult human subject once or twice a day

at an interval of 6 to 12 hours by insertion into the
rectum.

[0086] Further, damages induced by an anti-tumor agent
in a mammalian subject may be treated by administering the

composition comprising a fatty acid derivative of formula



157 303 2 4.3 [0099] Exanple 2 Ef fects of Conpound A on stomatitis
5Met hods Mal e Gol den Syrian hansters (5 weeks old) were used. After

1 week a i i ion period, the hansters were adm ni $tgf €HW(% 9
intraperﬁ?gﬁgg%Fiﬁ&jth 60 ng/ kg 5-fluorouracil (5-FU) (%ayJ§ : g-&b

adm ni stration was repeated again on 10 Dgy 2. On Day 4, the.cheek pouch
mucosa of the hamsters is mechanically irritated under anesthesia by
superficial scratching with the tip of an 18-gauge needle to produce
transient erythema. On Day 8 and 10, the sanme scratching procedure was

conduct ed and)3- FUradniHi st eabb@im¥as, dats  demFbei EOFROWMNA jali decgloses
of 24 pg/site or vehicle was topically applied to the cheek pouches from

Day 1 to Dafa¥$y[%Ei@QdEB@vﬁﬁﬁéEmﬁﬁ’fépﬁuEQeq&)pQHﬁp chgﬁ%ﬁ%¥%d and
macr oscopi cal | y observed and the buccal |esion was scored according to the
fol l'owi ng cLigh8hiid el W SCHLlargd NOTIRL - [UCO$ A o ve .
[0087] The term "treatment" or "treating" used herein
5 includes any means of coﬁtrol such as -preven‘tion, care,
relief of the condition, attenuation of the condition and
arrest of progression.
[0088] The types of tumors to be. treated by the
combination of the present invention are not limited and
10 may be, for example, head and neck cancers,
gastrointestinal cancers such as esophageal cancer, gastric
cancer, coléh cancer, rectél cancer (cancer of the large
intestine) and pancreatic cancer, liver cancer,
»gallbladder/biliary cancer, lung cancer, breast cancer,
15 vesical caﬁcer, prostate cancer, uterine cancer, pharyngeal

cancer, renal cancer, ovarian cancer, etc. In particular, a

remarkable effect can be expected toward gastrointestinal

cancers.
{0089] According to the present invention, the antitumor
20 effect of an anti-tumor agent as an active ingredient can

be significantly strengthened without notably increasing
the toxicity of the same.

[0090] In addition, according to the present invention,
the fatty acid derivatives are wuseful for reducing or

25 preventing toxic side effect especially, gastrointestinal



WO 2011/ 034210PCT/ JP2010/ 066619 38 1: Erythena was observed 2: Severe
erythema was observed 3: Severe erythema and formation of ulcers in one or

nore pl acgs 20BNB4AHRSer ved. Cumul ative size of the ul cer gchiMabi&sie 25% of
t he pouch nucosa. Pseudonenbrane formation was evident. 4: Severe erythema

and formation of ulcers were observed. Cunul ative size of the ulcers

i nvol ved about half of the pouch nucosa. B&ss of nucosal pliability. 105:
di ffuse, extensive ulceration.Loss of nucosal pliability.Pouch could be
only partially extracted fromnouth. [0100] Severity of stomatitis was
eval uated using the nean of scores per treatnent group. 15 [0101] Results
Conpared to Y& e cbRErerdgrobl¥, ChRFoundiirifsmied sa@wmmtitis  The

aggravated by 5-FU treatnment. [0102]
gastrointestinal damages induced by an anti-tumor agent may

be | ﬁucositis such as stomatitis, ehterifis,

gastrointeétinal ulcer, pancreatitis, heaptic and biliary
5 disorders.

[0091] = The -pharmaceutical composition of the present

invention -may further contain other pharmacological

ingredients.as far as they do not contradict the purpose of

the present invention.

10 [0092] Further details of the present invention will
follow with reference to test example, Which, however, ié
not intended to limit the present invention.

‘[0093] Example 1
Effects of Compound A égainst 5-FU induced toxicity
15 Methods | |
After 1 week of acclimatization period, the
exXperiment started (Déy 0). Compound A ((=)y-=T1-
{(2R,4aR,5R,7aR)—2—[(BS)—1,1—difluoro—B;methylpentyl]—2—
hydroxy-6-oxooctahydrocyclopenta[bjpyran-5-yl}heptanoic

20 ~acid) (3, 10, 30 npg/kg) or vehicle was administered orally
once daily for 5 days from Day 0 to 4 (Schedule 1).

[0094] In other dosing schedule group, Compound A
(30 ug/kg) was administered orally once daily from Day 4 to
Day 6 (Schedule 2). |

25 [0095] 5-FU (50 mg/kg) was administered



Goup -5-FU treatment n stonatitisscore on Day 14 (Mean SE) No treatment
No 4 0 Vehicle control Yes 4 1.25+0.25 Conpound A 24 pg/site Yes 4
WO 2011/034210 _ » PCT/JP2010/066619
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intraperitoneally once daily for 4 days from Day 1 to 4.
On Day 1, 2, 3, and 4, 5-FU was administered immediately
after administration of Compound A or vehicle. During the
experiment period (Day 0-7), animals weré weighed every day.
5 On Day 7, the animals were anesthetized by isofluran. Ileum
was excised and fixed in 10% formalin. Paraffin-embedded
sections Were. prepared and stained with H&E for
histopathological evaluation of tissue damage. - The tissue

damage was graded according to the following criteria:

10 0. No change,
1: slight,
2: mild,

3: moderate,
4: severe
15 [0096] The effect of each éompound was eValuated using
total score of tissue damage.
[0097] Results
The total score of each treatment group 1is shown
in the table below. Compound A décreased total scores at
20 10 or 30ug/kg régardless éf the dosing schedule. This
suggests - that Compound 2 is potent against the toxicity,
especially, gastrointestinal toxicity such as mucositis

induced by 5-FU.



0. 25+0. 25* 20* p<0.05 vs. vehicle control group (student's t-test) WO
2011/ 034210PCT/ JP2010/ 066619 39 CLAI M5 1. A pharmaceutical conbination
conpri si ngo 2{@s4A0phar maceutically effective anount of pgfgasthibodedidr agent
selected fromthe group consisting of an al kylating 5 agent, an
antimetabolite, an antibiotic, a plant alkaloid, a nolecular targeting
drug, a hornone, a platinumconplex, an antisense, an anti body and RNAi,
and (b) a pharmaceutically effective amount of a fatty acid derivative
represented by the formula (1): L 10M wherein L, Mand N are
hydrogen , hydibgxy, halogen , lower alkyl, hydroxy(lower)alkyl, |ower

al kanoyl oxy or oxo, wherein at |l east one of L and Mis a group other than
hydr ogen, abdutke five-nebbeeed ri mp.meyf havepatihgast ane-alibdoubl e bond;

(ng/kqg) animals Schedule score
' examined
No treatment - 3 - 0.0
Vehicle - 3 1 10.3
Compound A -3 3 1 10.0
10 3 1 5.0
30 3 1 5.7
30 3 2 4.3
[0099] Example 2

Effects of Compound A on stomatitis

5 Methods
Male Golden Syrian hamsters (5 weeks old) were used.

After 1 .week. acclimatization period, the hamsters were
administered intraperitoneally with 60 mg/kg 5—fluorouracil
(b-FU) (Day 1). 5—FU administration was repeated again on

10 Day 2. On Day 4, the cheek pouch mucosa of_the hamsters is
mechanically irritated wunder anesthesia by superficial
scratching with the tip of an 18-gauge needle to produce
transient erythema. On Day 8 and 10, the same scratching
procedure was conducted and 5fFU édministration was done.

15 The Compound A at the doses of 24 pug/site or vehicle was
topically applied to the cheek pouches from Day 1 to Day 14.
During the treatment, the cheek pouch muccsa was
macroscopically observed and the buccal lesion was scored
according to the following criteria (stomatitis score):

20 0: Normal mucosa



Ais -CH3, or -CH2OH, -COCH20H, -COCH or a functional derivative thereof; B
is single bond, -CH2-CH2-, -CH=CH, -C=C, -CH2-CH2- CH2-,

- CH=CH Cgo.2011%38219HH=CH, - C=C CH2- or -CH2- C=C-; 20Z | $cTM2010/066619

2011/ 034210PCT/ JP2010/ 066619 40 Jc'ttll // ?1i RARSR4AR5 ,0 or single bond
wherein R4 and R5 are hydrogen, hydroxy, gﬁlogen, | ower al kyl, |ower al koxy
or hydroxy(l ower)al kyl, wherein R4 d R5 are not hydroxy and | ower

al koxy at the sanme 5ti ne; Rl is a saturated or unsaturated bival ent

| ower or nedium aliphatic hydrocarbon residue, which is unsubstituted or

substituted w th | agen, al kyl , hydroxy, oxo, aryl or heterocyclic group,
and at | east oaé éﬁ§%§§1wf§éf%ﬁﬁ%%YQ: e aliphatic hydrocarbon’is

optional ly substituted by oxygen, nitrogen or sulfur; and Ra is a
saturated or ufisatratéd SHEETGr WRSdiAm & Sshat i ¢ hydr ocar bon resi due,
which is unsubstituted or substituted w th hal ogen, oxo, hydroxy, |ower
al kyl, |ower 15‘al¥®%X§e| 6REhamRarmsyd oXprreydrd( | oher)gekyl ,in” one or
cyclo(lower)al kyl oxy, aryl, aryloxy, heterocyclic group or hetrocyclic-oxy
group; |ower afMREgyPlegRs: Walrlkandples¥Ed c yoim(ladvierd) aiad ;of the ulcers
cyclo(l ower)al kyl oxy; aryl; aryloxy,; heterocyclic group; heterocyclic-oxy
group.5 involves ' ~25% of' the ©pouch mucosa. Pseudomembrane
formation was evident.
4: Severe erythema‘and formation of ulcers were observed.
Cumulative size of the ulcers involved about half of the
pouch mucosa. Loss of mucosal pliability.

10 -5 diffuse} éxtensive ulceration. Loss of mucosal
pliability. Pouch could be only partially extracted
from mouth.

[0100] Severity of stomatitis was evaluated using the
mean of scores per treatment group.

15

[0101] Results

Compared to vehicle control group, Compound A improved

stomatitis aggravated by 5-FU treatment.

[0102]
Group ' 5-FU n | stomatitis score
treatment onn Day 14
| (Mean * SE)
No treatment No 4 0
Vehicle control | Yes 4 1.25%0.25
Compound A Yes 4 0.25+0.25~
24 ug/site

20 * p<0.05 vs. vehicle control group (student’s t-test)



202. The conbi nation as described in Cdaim1l, wherein Ra is substituted by
nono or di hal ogen. 3. The conbi nation as described in Caiml1, wherein Zis
WO 2011/ G3423PRGI714P2010/ 066619 41 4. The conbi nati on as pgegpsdibeeheion C ai m
1, wherein Bis CH2-CH2-, Ra is substituted by nono or dihal ogen. 5. The
conbi nation as described in Caim1l, wherein Bis -CH2-CH2- and Z is C=0.
56. The conbination as described in Caim3P, wherein Bis CH2-CH2-, Z is
C=0 and Ra is substituted by nono or dihal ogen. 7.The conbination as
described in Caim1, wherein Bis CH2- CH2- and Ra is substituted by
nmono or difluoro. 108. The conmbi nation as described in Claim1l, wherein Zis
C=0 and Ra is substituted by nono or &UALYSro. 9. The conbination as
described in Caim1l, wherein Bis CH2-CH2-, Zis C=0 and Ra is
substitut edlby ndbnpharmacé¢horel ¢onbiTheiconbenaridhnas described in daim
1, wherein L

(a) a pharmaceutically effective amount of an anti-tumor

agent selected from the group consisting of an alkylating

5 agent, an antimetabolite, an antibiotic, a plant alkaloid,

a molecular targeting drug, a hormone, a platinum complex,

an antisense, an antibody and RNAi, and

(b) a pharmaceutically effective amount of a fatty acid

derivative represented by the formula (I):

L
R 1—A

B—Z—Ra
10 M

wherein L, M and N are hydrogen , hydroxy, halogen ,
lower alkyl, hydroxy(lower)alkyl, lower alkanoyloxy or oxo,
wherein at least one of L and M 1is a group other than
hydrogen, and the five-membered ring may have at least one

15 double bond;

A is -CH;, or -CH,OH, -COCH,OH, -COOH or a functional
derivative thereof;

B is single bond, -CH;-CH;-, -CH=CH-, -C=C-, -CH>-CH>-
CH,-, —-CH=CH-CH;-, -CH;-CH=CH-, -C=C-CH,- or -CH;-C=C-;

20 Z is



is oxo, Mis hydrogen or hydroxy, N is hydrogen, Bis -CH2- CH2- and Ra is
substituted by nono or di hal ogen. 11. The conbi nation as described in
Claim1l, wheofidisdiol S 0xo, Mis hydrogen or hydroxy, N ipgTh¥st108&819 Z i S
C=0, 20Ra is substituted by nono or dihalogen. 12. The conbi nation as
described in Caim1, wherein L is oxo, Mips hydrogen or hydroxy, N is
hydrogen, Bis -CH2- CH2-, Zis C=0 and Ra is substituted by nono or

di hal ogen. 13. The conbination as described in Claim1, wherein L 25is
oxo, Mis hydrogen or hydroxy, Nis hydrogen, Bis -CH2- WO

2011/ 034210PCT/ JP2010/ 066619 CH2- Rl i saturated or unsaturated

bi val ent | ower Mf nedi um al i ppati c hydrocarpon and Ra is substituted by
nono-or diflugro\ 14. The ¢fnbination as g¢lescribed in Caim1, wherein L 5
is oxo, Misgyhydr®gen or hyfroxy'ws Nis hydtogen, Bis -CH2- CH2-, Z is C=0,
Rl is saturated of‘unsat ur edbR%anlo r ofr nethame abbpdatic -

hydr ocarbon and Ra is substituted by nono- or difluoro. 15. The conbi nation

o5, dsser bed L Shakich, Wierald, AgaLdolatlucagi CoHLALLY Hatogen,

CAoct ALl ISR SOENLALU) P20, S ALPLBIRLR B i, et
hydroxy- 6- ox0ogtanvdr ogyg! gpent aRYI3Y Saxk) NERIANCLE 3% ot the same
5 time;

Ry is a saturated or unsaturated bivalent lower or
medium . aliphatic - hydrocarbon residue, which is
unsubstituted or substituted with halogen, alkyl, hydroxy,

'oxo, aryl or heterocyclic group, and at least one of carbon
10 atom in the aliphatic hydrocarbon is optionally substituted
by oxygen, nitrogen or sulfur; and

Ra is a saturated or unsaturated loWer or medium
aliphatic hydrocarbon residue, which is unsubstituted or
substituted with halogen, oxo, hydroxy, lower alkyl, lower

15 alkoxy, lower alkanoyloxy, cyclo(lower)alkyl,
cyclo(lower)alkyloxy, aryl, aryloxy, heterocyclic group or
hetrocyclic-oxy group; lower alkoxy; lower alkanoyloxy;
cyclo(lower)alkyl; cyclo(lbwer)alkyloxy;' aryl; aryloxy;
heterocyclic group; heterocyclic-oxy group.

20 2. The combination as described in Claim 1, wherein Ra
is substituted by mono or dihalogeh.

3. The combination as described in Claim 1, wherein Z is

C=0. .



15 or (-)-7-[(1R 2R)-2-(4, 4-di fl uoro- 3-oxooctyl)-5-

oxocycl opentyl ] heptanoic acid or its functional derivative thereof. 16.
The conbiwaghifmsgaedescribed in claiml, wherein said apripgpiiDiccagent is
5-FU or tegaful. 2017.The conbination as described in claiml, wherein said
anti-tunor agent is cisplatin. 18. The conglnatlon as described in claim1,
wher ei n t he conponent sof t heconbi nati onare dni ni st er ed si mul t aneously,
separately or sequentially. 2519. The conbi nati on as described in any one of
clains 1- WD 2011/034210PCT/ JP2010/ 066619 43 18, which is for the

t r eat ment of t unor 20. A commerci al  pack conprising. the conbinati on
according to any ot SO H A A 13 fﬁg?ﬁﬁggﬁ@rlﬂﬁ?Laﬁﬂs%ruﬂ??éﬁénfgrls

si mul t aneous, arate_or  sequential use thereof in the treatnent of tunor.
21. A phar mad t E%T'c%ﬁpbél PBﬁthPt?gegﬁlW@nﬂaﬁégélpﬁéﬁgéﬁ -by an
anti-tunmor agent in _a mammal i an subject, which conprises:

phar maceutical |y eff@ﬁAQRQQﬂﬁﬁﬁﬁoQﬁa%.ﬂ&???lééﬁdlPO&@ﬁPW%tINeWh@pﬁéSeﬁted

by the fornula (|
y .is f R -CH>- and Z is C=0.

'5A 6. The combination as deécribed in_Claim 1, wherein B is
-CH,-CH,-, Z 1s C=0 and Ra 1is substituted by mono or
dihalogen.

7. The combination as described in Claim 1, wherein B is
—CH;-CH,- and Ra is substituted by mono or difluoro.

10 8. The combination as described in Claim 1, wherein Z is
C=0 and Ra 1is substituted by mono or difluoro.

9. The combination as described in Claim 1, wherein B is
-CH;-CHz-, Z 1is C=0 and Ra 1is substituted by mono or
~difluoro.

15 10. The combination as described in Claim\l, whereiﬁ L
is oxo, M is hydrogen or hydroxy, N is hydrogen, B is —éHT'
CH;- and Ra 1is substituted by mono or dihalogen.

_11. The combination as described in Claim 1, wherein L
is oxo, M is hydrogen or hydroxy, N is hydrogen, Z is C=0,

20 Ra is substituted by mono or dihalogen.

12. The combination as described in Claim .1, wherein L
is oxo, M is hydrogen or hydroxy, N is hydrogen, B is —CH,-
CHz-, Z is C=0 and Ra is substituted by mono or dihalogen.

13. The cqmbination as described in Claim 1, wherein L

25 is oxo, M is hydrogen or hydfoxy, N is hydrogen, B is -CH,-



wherein L, Mand N are hydrogen , hydroxy, halogen , |ower alkyl,

hydr oxy (| ower) al kyl, | ower al kanoyl oxy or oxo, wherein at |east one of L
and Mi s wogbhfupsAhher than 15hydrogen, and the five- nepbeneshibisgigay have
at teast one doubl e bond; Ais -CH3, or -CH2OH, -COCH20H, -COCH or a
functional derivative thereof; B is single bond, -CH2-CH2-,

-CH=CH, -CC, -CH2-CH2- 20CH2-, CH:CH-Cﬁf - CH2- CH=CH, -C=-C-CH2- or
-cl-12-c.c-; WO 2011/ 034210PCT/ JP2010/ 066619 44 wherein R4 and RS are
hydr ogen, hydroxy, hal ogen, | ower aIkyI | ower al koxy or

hydr oxy(l o al k mhere and R5 are not. hydrox and | ower
aYkoxyygt rﬁégsan%ks 4% SaturatedFﬂofs %p§%fﬁF%F%ﬁ RS ur dC8E i 94l ent

| ower or nediu i phatic_h ocarbon residue, which is unsubstituted or
subst i t ut ed Wi *PWméiiﬁﬂﬁ ﬁ¥%ﬁ'r?ﬁ&ﬁQ&9 aBQoRaaF§ISBPSﬁéFéF6€y§V|@OQPOUQ
and at | east one of carbon 10atomin the aliphatic hydrocarbon is
optionally éﬂ%é%#ﬁkﬁ%ﬂDby oxygen, nitrogen or sulfur; and

14. The combination as described in Claim 1, wherein L
5 is oxé, M is hydrogen or hydroxy, N is hydrogen, B is —CH,-
CH,-, Z 1is C=0, R; 1s saturated or unsaturated bivalent
lower of medium aliphatic hydrocarbon and Ra is substitutedA
by mono- or difluoro.
15. The combination.af; described in Claim 1, wherein
10 said fatty acid derivative is _(—)—74[(2R,4aR,5R,7aR)—2—
(1,1-Difluoropentyl)-2-hydroxy-6-
oxooctahydrocyclopental[blpyran-5-yllheptanoic acid, (=)=7-
{ (2R, 4aR, 5R, 7aR) -2-[(3S) -1, 1-difluoro-3-methylpentyl]-2-
hydroxy—6—oxooctahydrocyclopentaﬁﬂpyran—5—yl}heptanoic acid
15 or | (=)-7-[(1R,2R) -2~ (4,4-difluoro-3-oxooctyl) -5-
oxocyclopentyllheptanoic acid or its functional derivative
thereof.
l6. The combination as described in claim 1, wherein
said anti-tumor agent is 5-FU or tegaful.
20 17. The combination as described jj1 claim 1, wherein
said anti-tumor égent is cisplatin.
18.' The combination as described in claim 1, wherein the
components of the combination are  administered
simultaneously, separately or sequentially.

25 19. The combination as described in any one of claims 1-



Ra is a saturated or unsaturated | ower or nedium aliphatic hydrocarbon

resi due, which is unsubstituted or substituted with hal ogen, oxo, hydroxy,

| oner al kyb.2011@8%51015 al koxy, | ower al kanoyl oxy, cycl o( lpeWgpi@bhsts1o

cyclo(l ower)al kyl oxy, aryl, aryloxy, heterocyclic group or hetrocyclic-oxy
group; lower alkoxy; I|ower alkanoyloxy; cygclo(lower)alkyl;

cycl o(l ower) al kyl oxy; aryl; aryl oxy; heterocyclic group; heterocyclic-oxy
group; 20wherein the subject is receiving the anti-tunor agent that is
selected fromthe group consisting of an al kyl ati ng agent, an

anti netabol iig, . antj bi ptJ al ai a_nol ecul ar targeting
drug, a horn%ﬁb,@glgpa%%)nﬁénﬁl gtohrr%I %‘?‘!’]{W\%‘Eoﬁ/ g%ﬂEEOPCT/Jpzolo/ 066619 45 an
anti sense, q? antide%o%%grRi i. 22. The conposition as descr%ﬁed in Caim
21, wherein The damageCreegsdttoi RESSATRI eS1ng thepgcoppdnation
conposition as»dQ§crib%g in Caim?22, mggéfin t he Sgastrointesti nal damage
i s mucositi 228 e YonfbYi (700 & d&S&iMed i nte ai tn IPIaMETei Withe
mucositis is, stomatitis. _25. A pharnaceuti cal congosition for treating
mucosi tis i % WEMMEh §0bj SV IKINGY tonpP FBRBEA L0 Iphes Herett 3 £ alsy
effective anpunt of a fatty acid derivative represented by the formula (1):
wherei P L, MRHEN ate Wairdgetneny @ bxyumast ogen , | ower al kyl

hydroxy(lomerfalkyl, | ower al kanoyl oxy or oxo, _
21. - "A pharmaceutical composition for treating damage

induced by an anti-tumor agent in a mammalian subject,
which comprises:
a pharmaceutically effective amount of a fatty acid

10 derivative represented by the formula (I):

L

M

wherein L, M and N are hydrogen , hydroxy, halogen ,
lower alkyl, hydroxy(lower)alkyl, lower alkanoyloxy or oxo,
wherein at least one of L and M is a group other than

15 | hydrogen, and the five-membered ring may have at least one
double bond;

A is -CHs;, or -CH,OH, -COCH,0OH, -COOH or a functional
derivative thereof;

B is single bond, -CH,-CH,-, -CH=CH-, -C=C-, -CH,-CH,-

20 CHz—-, -CH=CH-CH,-, -CH,-CH=CH-, -C=C-CH,- or -CH,-C=C-;

Z 1is



15 wherein at least one of L and Mis a group other than hydrogen, and the

five-nenbered ring may have at | east one doubl e bond, Ais -CH3, or
-CH2ZOH, -vweGhi@3s219COOH or a functional derivative ther@@fI‘/JPi?(Q@O(tﬁ‘élﬁl ngl e
bond, -CH2-CH2-, -CH=CH ,-CH2-CH2- CH2-, -CH=CH CH2-, -CH2-CH=CH, -CC CH2-

or -CH2-C=C-; WD 2011/ 034210PCT/.JP2010/ 066619 46 Zis ,c F4 'R5

C C - T

O

’ or single bond

Ry Rs Ry Rs

wherein Ry and Rs are hydrogen, hydroxy, halogen,
lower alkyl, lower alkoxy or hydroxy(lqwer)alkyl, wherein
Ry and Rs are not hydroxy aﬁd lower alkoxy vat» the same

5 time;

R; is a saturated or unsaturated bivalent lower or
medium aliphatic hydrocarbon residue, which is
unsubstituted or substituted with halogen, alkyl, hydroxy,
0xo0, aryl or heterocyélic group, and at least one of carbon

10 atom in the aliphatic hydrocafbon is optionally'subétituted
by oxygen, nitrogen or sulfur; and

Ra 1s a saturatéd” or unsaturated lower or medium
aliphatic hydrocarbon residue, which is. unsubstituted or
substituted with halogen, oxo, hydroxy, lower_alkyl, lower

15 alkoxy, lower alkanbylo%y, cyclo(lower)alkyl,
cyclo(lower)alkyloxy, aryl, aryloxy, heterocyclic group or
hetrocyclic-oxy group; lower alkoxy; lower alkanoyloﬁy;
cyclo(lower)alkyl; cyclo{lower)alkyloxy; afyl; aryloxy;
heterocyclic group; heterocyclic-oxy group;

20 wherein the subject is receiving the anti-tumor agent that
is selected from the group consisting of an alkylating
agent, aﬁ antimetabolite, an antibiotic, a plant alkaloid,

a molecular targeting drug, a hormone, a platinum complex,



or single bond wherein R4 and R5 are hydrogen, hydroxy, hal ogen,

| oner al kyl, |ower al koxy or hydroxy(lower)al kyl, mherein 5R4 and Rs are
not hydrqy r al koxy at the sane tineg; ted or
unsaturateg gHValéﬁf | ower or medium -aliphatic hydrocar gﬁP?gﬁﬁﬁﬁ%ﬁ whi ch

is unsubstituted or substituted with hal oggn, alkyl, hydroxy, 10 oxo, aryl
or heterocyclic group, and at |east one of carbon aton1in the aliphatic
hydrocarbon is optionally substituted by oxygen, nitrogen or sulfur; and
Ra is a saturated or unsaturated |lower or nedium aliphatic hydrocarbon

residue, whighjs thgrptﬂqﬂclqgod];s&&pétéﬁﬂ ed with hal ogen, oxo,

hydr oxy, | ower aIkyI | ower oxy, 'l ower ‘al kahoyl oxy, cyclo(lomer)alkyl

CyC|°(|0“erb%|kyW%S’ﬁé%é§51€%%lo dQSE%EBg&C|'C ro%ﬁjff et rocyc |£ge0Xy

group; | ower “al koxy; anoy oXy; CycC o(Iome _
;ygtg(lomer%gl@@g»gé gaé%f01nt xkﬂ?qyeterocycllc group; heterocyclic-oxy

23. The composition as described in Claiﬁ 22, wherein the
5 gastrointestinal damége is mucositis.
24. The composition as described in Claim 23, whereiﬁ the
mucositis is stomafitis.
25. A pharmaceutical composition for treating mucositis
in a mammaiian subject, which comprises:
10 a pharmaceutically effective amount of a fatty acid
derivative represented by the formula (I):

L
R1—A

B—Z7—Ra
M
whérein L, M aﬁd N are hydrogen , hydroxy, halogen ,
lower alkyl, hydroxy(lower)alkyl, lower alkanoyloxy or oxo,
15 wherein at least bone of L and.b4 is a group other than
hydrogen, and the five-membered ring may have at least one
double bond;
A 1s -CHs, or -CH,OH, -COCH,OH, -COOH or a functional
derivative thereof;
20 B is single bond, -CH,-CH;-, =-CH=CH-, -C=C-, -CH,-CH.-

CH;-, -CH=CH-CH;-, -CH,-CH=CH-, -C=C-CH;- or -CH,-C=C-;



10

15

20
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Z 1is
A4 ﬁ
Re Rs , Ry Rs 0

’ or single bond

Wherein Ry and Rs are _hYdrogen, hydroxy, halogen,
lower alkyl, lower alkogy or-hydrox&(lower)alkyl, wherein
Ry and R5‘are not hydroxy and lower alkoxy at the same
time;

Ry is a Saturated. or unsaturated bivalent lower or
medium -aliphatic hydrocarbon résidue, which is
unsubstituted or substituted with halbgen, alkyl, hydroxy,
0xX0, aryl or heterocyclic group, and at least one of carbon
atom in the aliphatic hydrocarbon is optionally substituted
by oxygen, nitrogen or sulfur; aﬁd

Ra 1is a saturated ér uhsaturated lower or medium
aliphatic hydrocarbon residue, which is unsubstituted ‘or
substituted with halogen, oxo, hydroxy, lower alkyl, lower
alkoxy, lower alkanoyloxy, cyclo(lower)alkyl,
cyclo(lower)alkyloxy, aryl,raryloxy, heterbcyclic group or
hetrocyclic-oxy group; lower élkoxy; lower alkanoyloxy;
cyclo(lower)alkyl; cyclo(lower)alkyloxy; aryl; arvioxy;

heterocyclic group; heterocyclic-oxy group.



