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RAS- FARNESYL TRANSFERASE | NHI Bl TOR HIRITYL ETHER- 7- | ~- CYCLODEXTRI N OR
2- HYDROXYPREIIM 242 cycLobexTRI N AR Field of thdGIRREMYEh The
present invention relates to a ras-faPf®yltransferase inhibitor conplex

“ g4 G00001' COWPLEX OF
) Lﬂ;n' i
OD
havi ng i roved water-solubility and stabilit which is forned from
arnes OEHiLASEA R FERASE LNATBITOR.

ras-farnesyl t raw B EARNES YL RANS ENHIBITOR AND

t et rahydr o- 1- Z
t hi enyl sul f ony =1

cycl odextrin or to

(R)-7-cyano-2, 3,4, 5-tet rahyﬁ%‘%ﬁ%ﬁ%yl ) - 3- (phenyl net hyl ) -4
-(2-thienyl sul fonyl)-1H 1, 4- benzodi azepi ne and

2- hydr oxypropyl - (i -cyclodextrin) and to nmethods of form ng such conpl ex.
The ras-fdrnesyltransferase inhi fiieldoéthe lnventien| as anti-tunor 15 agents.
The conplex is al iﬁ? usefsult as a{loagtli -et nor,. agent , Eack round og. t he -

| nventi on Cycl ode RS %?emc\,’% 1R %Ff éoge?cc?ﬁ' AHfEE b8t ‘?1}?88“1“?1 HOE¢ arch)
formed of sixoghpleRhaviHy ifproPedWate@dBkibilif}) an®eibility! WaRHSs ¥hinked ((3 20
cycl odextrin) or eight glucose units ('y cycl odextri n). They are known to
form i ncl usi dnomompdamesyltransferaat iwtribitotse sutleas @) Chydnia-2,8,5+ el y or at

Gyl og‘é‘ii : ?eq'e SRRy I Lo SR R et FeR Ry © Anbew crem
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cyci odext n PAPRIsH e CHCT AR hao Rl bl ARRRe L BB i ne,
AL

krypton, n- propaReklripol 5G80.byde.2, dia B tdydnyab ot EdnRRdoE! hanol , m
ni trophenol, nethyl orange, prostaglandin E, “potassium acetate; (3

cycl odext ri n florethyl-@ripherglmathy-4a6% dvig nyls Wiy ; 1, pbenziobifzepithe 2, 5
WO 001 42849 PCTNS99/ 30424 di i odobenzojc acid, p-nitroacetaniljde; and
y- cycl odext ri #nd hydragppmskScygiodextsing gad &0 mesheds of dornmpgesuch | n' addi ti on)

Saenger | ndi Caleq onrRagS, I5T LAt (R euc RUSILLLD, LG PSSR AR, 1 22t o

of benzocai né®
' 15 agents. The complex is also useful as an anti-tumor agent.

Backeround of the Invention

Cyclodextrins are cyclic oligosaccharides obtained from starch,
formed of six glucose units (a-cyclodextrin), seven glucose units (8-

20  cyclodextrin) or eight glucose units (y-cyclodextrin). They are known to form
inclusion compounds with smaller molecules which fit entirely or at least
partially into the 5-8 A cyclodextrin cavity, Saenger, W., "Cyclodextrin
Inclusion Compounds in Research and Industry,” Angew. Chem. Int. Ed.
Engl. 19, 344-362 (1980). On page 351, Saenger indicates that o-

25 cyclodextrin forms complexes with water, methanol, polyiodide, iodine,
krypton, n-propanol, p-iodoaniline, dimethyl sulfoxide and methanol, m-
nitrophenol, methyl orange, prostaglandin E, potassium acetate; 8-

cyclodextrin forms complexes with water, n-propanol, p-iodophenol, 2,5-
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5 nitroglycerin, allicin, phenyl butazone, salicyclic acid, ascaridole, the
et her ester yof jo¢@4! moogric acid, linoleic acid and i ndometdiasdeblsespnd

cycl odextrins i ncrease water-solubility of fatty acids, am nes such as
procai ne, |idocaine, neperdine, adipherine, steroids such as cortisone
acetate and testasterone, .hydroxybenzaol.¢ acid, aipe. aspikin, p 10
am nobenzoi c ?i‘iogsb‘?rgto}ca%cf/gl R ﬁgfa/asc gﬁ“%?%%?‘rq g( Cﬁn@?éﬁ%hne ,orgxg rﬁg %pirl enx,es

ephedri ne, sor‘,{lmp | Fo/RREd W ReL] tuted carbonic acids, ketoprofen,
ot her antipyretic agents, vitamn , coumarin anticoagul ants, sulfonam des

and barbiturates. HpwadRion, Shengeslifdriicsion FEe\357 nRahB-eyA¥daittin and
menbrane 15 destabilizing properties. Because of the safety concerns with
(3 cycl odext r iinepasesnstabilizatine of berzonmigef pxwasinenatropinehaspiyiol odext ri ns have
been nade. The different types of B-cyclodextrins are al ky| ated

cycl odext r Pns PIRYEYEsEIR 4@’%‘%1 Bheny) F@G%%*PPﬁ%VFhE&F‘ oﬁ?ﬁé‘ﬁﬁ LR ethgHext ri ns
and the sulfo I adext §:1.A6; WH: } f tyl et her (SBE)
20 (3-cycl odeg%ﬁﬁgggmﬁﬁg{&?éﬁg?’ gha%b%gs}%l‘?tgﬂ??@ldﬁgﬁh%agh (g positions of (3
cycl odextri n. cytiedssteimisfiherepsoaudedr-dolubiiliey dffattygicilspamindsigleh asapt i sol , an
SBE 7-(3-cyclodextrin (SBE-CD). The specific product in the

hydr oxyal ky| atsecaiye|liswesinei mependine qdipheming sheyeids pych ascarispriext ri n
(HPCD). 25 U. S, Patent No. 4. 37 7 i ed. ry 1. 1983, discloses
two types of \ﬁﬁ?t&te 3311E%sit(éstg§/dé’|%b%%%or%ménizgirépa[%éd;z’gﬁg a#eet’ Pﬁ%ﬁr%‘-’ Bbl ymers and
conpl exes10f @linoRérikdicMdid) tetraeyclingpeuldaliarat, Mephine, patllidextrins. -2

WO 001 42849 PCT] US99/ 30424 U. S. Patent No. 4,596,795, issued June 24,

1986, di scl ose@phedrinecdorhic eeidaphemylsubetitutad eanbanis, acisds; ketoprefenyother

test osterone, progesterone and estgadiol i.n the formof their conplexes or
ol st one. wi ARUBREERY PeERe, OAERRE Shfmabih e AR s R ola o
buccal route rpagudrbitaratds> ef fective transfer of these hornones into the
system c circulation) followed by only gradual elimnination. The derivatives’
of cycl odextrins nifiwetar, Bycyolvdeptrirs shtavsadephubtokicity @ndmembednecont ai ni ng
one or several hydroxy group. Specially preferred are the conpl exes of

hydr oxypr apy! lkdestabyicding exdpertiesnBeqmisy ob theasafgtylcodesrns with #0 U. S. Pat ent

No. 4,727,064, issued February 23) 1988) is directed to the method of
conver si on of criclodexsvimposnmprsvs chamidal mndificatipas ofbthe eyelpdextrinshavgnd of | ow

water-solubility intpo igtrinsically a hous_conpl ex ich have i nproved
phar maceut i calbe%?{ﬁ?éﬁ“t iﬂé‘?fi'?‘ﬁ@%%ﬁ%@%ﬁ%&xmﬂéﬁﬁlﬂ\é@%m usi on of the
above drug co bt ' I , j - i xt ures of
cycl odextrin gg@lgé\i/%’{tﬁ\gg’sﬁ %ﬁa@k}%&?@e&cﬁ 1?lb‘n%p%llglrs i é\?gk"?’%‘g&&ﬁf hﬂ)télif3 garﬁissed are
hydr oxypr opy| ahgttae walfesliylcthel) cydlodyctiinsytiion ycl ki arlfopatyledeher (SBE)

car boxynet hyl - bet acycl odextrin, etc. U S. Patent No. 5,134,127, issued
July 28, 2092 B-gickdestrass Rithglegfersldf ghibsitubion opct antk % positione of fat i ves and
their use as solubilizing agents for water insoluble drugs for oral)

i ntranasal or cpelpdenteinal eeific preduct in the lagt gryuniisdndereapdispl@amaceut i cal
conposition wherein a drug i s conmplexe

dt
sul f obut yl et h&BY @'—&V@l‘@@é‘%iﬂ (FBE-£HY. (')“rhﬁgfgpgi@ﬂ%{c&é‘ thet  om t he group

consi sting of _anobarhital, anpicillin) aspitin, 25 beg|onethasaone,

benzocai ne, t@g&?@qy@ﬁgyh@edgyggéﬁtngg "%—“A’t“ieré'i" .°x§P%°?6i,:'é‘&3‘,’ °$%’§H€d Decenber
27, 1994, al scq_[gj | oses sul foal kyl ether cyclodextrin derivatives and their
use as sol ubil Pi@ agents for water insoluble drugs for oral, intranasal

gr pargnt esal adm & PatdiNo. 4,371 678, Fistiel FeBPusryCIOT08S] dik@Bsethi@oei N @
rug -

types of water soluble cyclodextrin complexes of retinoid-polymers and

complexes of retinoids with ether type derivatives of cyclodextrins.



WO 00/ 42849 PCTI US99/ 30424 is conplexed to a sul fobutyl

et her-~i -cycl ﬁ@? rin. The drugs used are identical to the drugs disclosed
inU S Pa® , b, 134, 127. Ras-farnesyltransferase i nRFYUSEAL42%4t ¢ he
formulal RR 1 CJ N6 /Z~ R3 ~N ~ NJ~ R2 c~H2>n+~ are potential anti-tunor

agents havi ng poor _wat er-sol ubi | iég/ and stability. Accordingly
ras- f ar nesyl t r ansf B £s &atenti Ne-+bp 46, 48 drsuedviine s 4986, disclasesdbeubi ity and

stabi ity voullhg A6l Ak eRhAd 98 RIANS BRLMIRL oLt Flfhood

Description o ‘nvention 'n accordance wth I'nvention, a

new ras farnesydtdsaradiciashe fothi 6ff their coaiflR% 0@ lindlisibHs Wath ggpeeund i s
provided which is formed of ras-farnesyltransferase inhibitors of fornmula I

or their 15 plHarivatizes ¢fcarlogexieinsydbe subbingualpr bucodd rogtenestingin/ 1 N
~_N~~RZ ( mg?ngkfeét?ve tr\A\QSgQ /o €h8e%e9 hglgx-n!-éullJeSsgi%(? Aézsd&stemic circulation, followed
by only gradual elimination. The derivatives of cyclodextrins must carry
one or several substituents, each containing one or several hydroxy group.
Specially preferred are the complexes of hydroxypropylbetacyclodextrin
and poly-beta-cyclodextrin.

10 U. S. Patent No. 4,727,064, issued February 23, 1988, is directed to
the method of conversion of drug compositions which themselves are
crystalline and of low water-solubility into intrinsically amorphous
complexes which have improved pharmaceutical properties. This
conversion is achieved by inclusion of the above drug compositions into

15 water-soluble, multi-component mixtures of cyclodextrin derivatives. The
cyclodextrin derivatives which are used are hydroxypropyl-beta-
cyclodextrin, dihydroxypropyl-beta-cyclodextrin, carboxymethyl-beta-
cyclodextrin, etc.

U. S. Patent No. 5,134,127, issued July 28, 1992, discloses

20 sulfoalkyl ether cyclodextrin derivatives and their use as solubilizing
agents for water insoluble drugs for oral, intranasal or parenteral
administration. It also discloses a pharmaceutical composition wherein a
drug is complexed to a sulfobutylether-pB-cyclodextrin. The drug is selected
from the group consisting of amobarbital, ampicillin, aspirin,

25 beclomethasone, benzocaine, testosterone, etc.

U. S. Patent No. 5,376,645, issued December 27, 1994, also
discloses sulfoalkylether cyclodextrin derivatives and their use as

solubilizing agents for water insoluble drugs for oral, intranasal or

parenteral administration. It also discloses a composition wherein a drug

.3.



and a sul fobutyl ether-7-/3-cyclodextrin or 2-hydroxypropyl-(3-cyclodextrin.
In fornmul a Woooatsae0 or 1; R is O, Br, phenyl, pyridyl eerogamgiasRz is
aral kyl; Rs is lower alkyl, aryl, substituted aryl or heterocyclo; Z1 is
CO, S02, @02, SOzNRs wherein R- is hydrogen, |ower alkyl or substituted

al kyl. 5 The tiﬁEé&%E&E& ko a'sGifEhwtyl Qch%}{aaayeiahe%xprmmsm@a

unsubsti tuted hydrocarbon groups’ of 020 carbon atons, pre?léerably l1to7
carbon at ons. jd&eieiR6 €hs dPkes disdededdh YIS, PRbsY Nolm18nsgpsti tuted al kyl
groups of 1 to 4 carbon atons. The term "substituted al kyl" refers to an

al kyl group subst i Basdarnepybyansienase imhibites ofithe fermtwad substituents) such
as, halo, triffuoronmethyl, trifluoronethoxy, hydroxy, alkoxy, cycloal koxy,
het er ocycl ooxy, oxo) al kanoyl, aryl oxy, al kanoyl oxy, am no, al kyl am no)

aryl am no) aral kyl am no, cycl oal kyl an} no, heteroc Jpgam' no) di substituted
am nes in which the 2 am no substituen\t ar &gc ed fromal kyl, aryl or
aral kyl ; 15 al kanoyl am no, ar oyl am nog\a anoW am no, substituted

al kanoyl am no, substituted aryl am no) lsubs ituted aral kanoyl am no, thiol,

al kylthio, arylthio, aral kylthio) cyc t hi g\het er ocycl ot hi o,

al kyl t hi ono) aryl thiono, axalkylthiono) al kyNSul fony , arylsulfonyl,

ar al kyl sul fonyl, sul fonam de, e. g. SOZNHZ, jubsti tuted sul fonam de, nitre,
cyano, carboxy, 20 carbanyl, e.g. CONH ,/“qu tituted carbanyl e.g. CONH

al kyl, CONH aryl, CONH aral kyl or case \@Te(q}héﬁ& are two substituents on
t he ni troggn selected from al kyl, aryl ar al kyl ; al koxycarbonyl) aryl)
substituted aryl, guanidine and heterocyclos) such as, indolyl, imdazolyl,
furyl, thienylarephteaztialynti-pywnarodigedyd haying ipdyt wapsrrsohabdlity aundistabditlyi ke.
Where not ed above 25 where the substituent is further substituted it wll

be with hal ogé¥corsdinglyy rag-fapnssyltsanatergpe mhibitons whigh bage ppraved" refers to

atoms. i n the FTAieSelpiiR R et RGR BER BEHRR AR Dl ey
napht hyl, bi phamyk fieidl di iohenyl groups) each of which may be substitut ed.
The term'éaral kyl" refers to an aryl group bonded directly through an al kyl
group, su as benzyl. 5 The term"substituted aryl"” refers to an aryl ‘
group substituted by, for exanphe, .0 16 t lIe r substituents such as al kyl,
substituted al kyl, halo, trifl i onet hyl, hydroxy)

al koxy) cycl oal kyl ox ¥codddrie QNS tiRPrseritlikiRdition, adlelkadagy! oxy, ami no,

al kyl am no) aral kyl am no, cycl oal kyl am no, heterocycl oam no, di al kyl am no,
al kagoyl am no,famieisy)lltraxmferﬁbkmlﬁhit@bcomﬂ?ﬁaﬁ inphts&amqontrmttmdal I 'spcd)\ddtﬂ 0, I

a1 Kyl € hi ono, _SHIVE 1 GOS0 2F K aF RO Josieioeh HIAPHaLe of GATBRA SadUERe. | 1 .
The subst huent, iR Agidadit espabRséditut ed by hal o, hydroxy, alkyl, alkoxy,
aryl) substi t?,l,t gd a?yl )l asa{)stlél? ut ed a‘fskyl or aralkyl. 15 The term
"heterocycl 0" refers to an optional IRy substitut e;iZ,-ﬂyI |y saturated or
unsaturated) aromatic or nonaromatic i C p) for exanple, which is a
4 to 7 nmenbered nonocyclic, 7 to 11 éyclic, or 10 to 15 nenbered

tricyclic ring system which has at Qroatom in at |east one
carbon atomcontaining ring. IEFach rin R,




20 heterocyclic group containing a heteroatommay have 1, 2, 3, or 4

het eroat oms_sel ected from nitrogen atons, oxygen atons and sul fur atons,
where the nMABYE® and sul fur heteroatoms may al so opti ondIYBYUK di zed
and the nitrogen heteroatons nmay al so optionally be quaternized. The
heterocyclic group may be attached at any heteroatomor carbon atom 25 The
i nhi bitors of mdmdébuwhﬁnm-wlngxwlmr &hydraxepyonyl-Benygledextrind

i norgani c acids. Such salts include those forned with hydr&gen chl ori de)

hydr oxymet hanelsformada & mis Gor LBl §drBh pbanye pyridylion cxang; fsas aralkyly
cf OX: ¥ . M . ) s .
bonzenesur f oni B0 Sibler AV arel ehbUINBAE B Gr Rbtelocy iy 21 L0860, 00s o 0

00/ 42849 PCT/ USOINEQ 4ArbréintRAL & irdgeasphat aflyl besabasitdalkyht es, citrates,
succi nat es, benzoates) ascorbates, salicylates and the like. Such salts may

be formed By reacti nglhaterm adeyl] réfersde strpightegrdranchesiehtainf the acid in a
medi um in which the salt,.precipitates or i agueous nedi fol L gwed by
evapor at i on. THES‘&%&HMﬁ%%W%WBW&%%gﬁ \Rii g,tog}’scgbéig{ﬁbgv !L‘llgﬂ-toxi c
salts are prefechffhn Aohfaoug é%%)_li‘@srsio?ﬁil&ﬁeﬁ&lﬁyﬁl refork 8¢ LHbubsRitlted d1Ryl
isolating or purifying the inhibitors of the present invention (conpound 1)

or its salt. Temwuppefilftbd canburbatomss are (R)-7-cyano-2, 3, 4,
5-tetrahydro-1-(1Hinjdazol -4-yl nethyl)-3 10 ,

(phenyl net hyl ) - 4- ( 2- t%eemms@pgmmtyg ﬂil;yi vefersito s alkehsuoup substipedd 1) or
its salt (-2 4 : .

5-tet rahydir% - 1b3(if?£ F’ﬁ%raglfb?r-lﬁt-oy et %E’/ﬁtﬁtllﬁ’-‘tﬁ h%‘%\cy Lurf g)h%lsh-l?() Eﬁ%%{/]? met hyl )-1
H 1, 4- benzodi agefidiemétieaybhydroky, adkoxd] cycldalléady] hetefdeydoddy)b®o,2, 3, 4,
5-tetrahydro-1-(1Him dazol -4-yl nethyl)-4 15 ) )

(et hyl sul f onyfbkagoylpperdgrsmelkanoyloxy. amingalkamiapiarglaminoi t s sal t;

(R -7-cyano-2, 3 . . . . . , .

6. et 1 ahydr o- 1A iR y<lpaliviaping PetsRRElREe UYL LR Pony1 ) - 1
H 1, 4- benzodi ag@aRinhe PhmidSsulRtituer®8dre selected from alkyl, aryl or aralkyl;

(R -7-cyano-4-[ (4-fluorophenyl)sulfonyl]-2,3) 4, 5-tetr

ahydr o- 1- (1iH- i alkdapplaminb eohilaning, {yiteandylening, pubstitvted bikanoylazvepi ne, 20

or its salt. In_addition, in accordance w t h resent _invention, there
is provided a HiRgtiEtes alampioe substyuted Bﬁ‘alt"rig%‘?Oy‘i 19%?&’@53/‘1%}%5#’& erase

i nhi bitors of G i I a1 10N conmpound of
a sul fobut yl et 'Iléulg{lﬁ#&?%Ja}:%}%%gg???lh%gﬁ2%ﬁ%?(&é}f%lrl%ba{k@i = cf(':l odextrin.

wi th 25 ras- f anrndehibie, anslkgtthiomo] alkyhaulfonylo hirflenlfieryd, dralkiyilsdlfmybeen f ound
that the ras-farnesyltransferase ) ) .

i nhi bi t or - sul f §8fAnAmidaes. 8720 NEps pahstitutqdsulfonamido, nitro, cyano, carboxy,
2hydroxypr£(8yl -[i-cyclodextrin conpl ex has_a water-sol ubili té and stability
whi ch ar e 2Ubsearhemylle/e.dr@NEey substitutedearbamyi p.gr CONH plrdcSONH ardf er ase

i nhi bitor fornul ati ons. WO 00/ 42849 PCTNS99/ 30424 A nunber of other
parent eral for @0Niliagakybér cases wherd there ay¢ twasalistituertsionttihginitrogen

R) - 7-cyano- 2, 3,.4,5-tetr ro-1-(1H.,m.dazol - 4-yl met h -3-(phenyl nethyl ) -4
L bt ey sl PR up SIREEaYLoH AU AR BREARIG 317 GHABORLRDENt o ahd
surfactants m%@aﬁdﬁﬁﬁid@ﬁ&@roc}ﬁ@s,'sﬁ@h Qb,ﬁﬂﬂolk'l, imidazolyl, furyl, thienyl,

(R -7-cyano-2, 3, 4,5-tetrahydro-1- (1H1 m dazol -4

yl nmet hyl ) - 3- ( pthaaydlyk phyrolidyl; pPridyl, pymitddylfemmlythe-likie: 3 Hedearmtediabavepi ne
exhi bited good soluhility of greater than 10 milligrans per. mlli]Jiter in
aqueous f | % %@WQF%’&@S g“rﬁf‘%q}&é“&?teg‘@ﬁ"@? Liﬁﬁ’d?h gﬂ’&g%) lenophor
or 10% Tween BQIk%kyna%ylﬁoXﬁY]Sﬁ: t hese fornul ati ons have a

The term “aryl” refers to monocyclic or bicyclic aromatic

hydrocarbon groups having 6 to 12 carbon atoms in the ring portion, such



10 nunber of disadvantages, which are: the inability to be buffered because
of increaseqys@nsddi Vity to ions resulting in precipitati Gigrafsed/ivgs
rasfarnesyltransferase inhibitor) the inability to be diluted which is
required for intravenous adm nistration and which causes pH variations and

Fequi 1 ng. 16 n8° Hgmtl i Afenk ] £nd BERLY efheb SRR S BEAARMIbe

problemis oftegubsistagedted with the use of surfactants |ike Tween 80 and
Cremophor. Exanpl es of other ras-farnesyltransferase inhibitors are
(R) -2, 3, 4, 5-t et r ahydr oThe term jaralky¥ ofefors o ananyll group poeded divédtlyrhirgugl( pheny
| met hyl)-1H 1, 4- b%gkzcidi azepi ng- 7Bcar onitrile; 20 ’
(R - ?- br ono- 2, 328 25X & TIMPAFI AT P84 i dazol - 4-yl et hyl ) - 4
(met hyl sul fogyl) - 3- (pheny{diat bitibdited afyIPSoRE @ZEPAAR &59 subdtfapy 2, 3,
4, 5-tetrahydro-1-1H i m dazol - 4-yl net hyl )~ 3( phenyl net hylg)r- -?pr opyl sul fonyl)
-1H 1, 4- benzodi agefpr egamaled one to four substituents such as alkyl, substituted alkyl,

R)-7- -4-1(4-11, I | f |]-2)3, 4
(5_ t )et r aﬁ;g? 8_ 1- ixg_lq_‘ FW@&;&%ten Y, 21'5 uorgrrgl%t}]lyl,dero)zy, alkoxy, cycloalkyloxy,

4-yl met hyl ) - 3- I : ' ' : ' s Th
rag- Fzr ngsg/l t rgﬁgéggﬁbﬁ’h%%# r'sé{{)%%%%?gﬁ%’%? )&gﬁﬁgglrélfl](gms%%gi fi g

i nhibitors are sydddikglarddo yetamichedsmiias dialkyldmino, \Wlk Hdyddthd, tHibE

sul f obut yl et her - 7-&‘-‘ cyclodextrin (Captisol) is. obtained fromCydex g WO
00/ 42849 PCYisoalkydidnic; crelpplkylhiop heterpsxclothipy uneidoy Brten wyang cashorBdextrin i s
avail able from Angric I n X . eneral,..the conpl ex of
the invention WC%TIII?’OF%%?&%%A%%@Q@ E?yégtcla%)%o?y ﬁt%@%%gg?’gfﬁl&vp?’r anrsT erase

i nhi bi tor of thgdyealshyd, dulfdhaediad,ed9lokyiandahe Likd. Thelsubsighnt Mayd val ues
of 3 to 9. The conplex of ras-farnesyltransferase inhibitor and

sul f obut yl et her furtBersnbistitieted by hade, hydrexyy alkyhradksy, pridysibstiewtediarybay be

formed by formng a us sol yti.on of sul fobutyl ether-7-(3-cyclodextrin
or 2-hydr oxypr oﬁ‘g‘ﬁt?%?egf/@%@%&% land addi ng t he freebase or various salts

10 of the rgg-farnesylfgansienaedobyild HetRs t Qn'ofyti&‘h&lfy Sipstithidd,

adjusting the pHwth an appropriate acid or well-known aqueous buffers to -
t he desired pH vathmatedlon vsptiehiad; etbmatihadnoraromatio cgdivogrouptfor t he present
invention, the conplex of the inventign is formed by form ng an_ aqueous

sol ution of 5 18*3RBleswhichiia 41 T Girmiered monoovdlis. Z{o L hmeanberad o

2- hydr oxypr opyl .=l L1 A Ldhat. Lk i AR wth
stirring for thlblrckl ‘919%8%13?2&;53?& r%%ﬁé?gm eéglgtrhr{rg:g.y%ﬁe}%%’ "gﬁcié?{ a?ﬁag l%%%ﬁ%’?on is

adj ust ed wi th hlgetessdibirintatdeadt ohe carboh alomIontdihingSting.r Edcls finglof elik i S
added 500 m |l Iglr ans of the ras-farnesyltransferase inhibitor
(R) - 7- cyano2®, 3hatesocyglic group containing a heteroatom may have 1, 2, 3, or 4

tetrahydro-1-(1Hj m dazal - 4-yl yl.) - 3- enyl net hyl,) -4- (2
hi enyl sul 7 onyl Teterpe B8 selerild Bbtrodon BOSY R eilomt e avifr e
inhibitor) the agmd iwHeré thadididgeanald su1&kiHet&idatothd RapH1LLipidnatly ket ed to
4 or 4.5 with dilute hydrochloric acid or sodium hydroxide. Then the
solution is filexidizédsidrifeaityrogen heterentomis\may alsp@ptiheally beguategnizadi on of
J; Qg_ ]9 g?ﬁ L§§I t2 r5 a{qgg g%%g&chg qul@glg];{e' % _eagta(é}?g&) tlcltee)l(nyp {\ettepc%.tom or carbon atom.

25 The inhibitors of formula I may form salts with a variety of

organic and inorganic acids. Such salts include those formed with
hydrogen chloride, hydroxymethane sulfonic acid, hydrogen bromide,
methanesulfonic acid, sulfuric acid, acetic acid, trifluoroacetic acid, maleic

acid, benzenesulfonic acid, toluenesulfonic acid and various others e.g.,

-6-



cyano-2, 3,4, 5-tetrahydro-1-(1Him dazol-4-ylnethyl)-3-(phenylnethyl)-4
(2-thi enyI suI fon 1H1, 4- benzod| azepi ne (conmpound 1) an 00/ 42849
PCT/ US99/ 30%94 é%‘f% obut yl et her-7-~i - cycl odextrin or Beitbssontils

2- hydr oxypropyl - ~i -cycl odextrin of t he invention has been found to have

i nproved water-solubility and stabili tg/ over other formnulations indicated
above. For exaityptes, phesnhytes borater.diorfrates, eitratae suepinptesobenzoates,
(R)-7-cyano-2, 3 45tetrah ro-1-

et hy >3- ( srettoRe: RORpERes ma e SRES nots P be Sormed P dPacing ne 1 s
surprisingly imebResesh hA ehifali $@Msimtof the acid in a medium in which the

sul f obutyl et her-7-(3-cyclodextrin. The solubility of this inhibitor is

i ncreased frosak®precigitatesiar m/axneaqueouamzednymfull@wxecsbﬁ evapos@docDThed ~8

so Ubi | |ty oot PAFBareT AR ShusidaBeal ectebtablondiaioBalitirat | n et or
to ~ 6 mo/ m_ eféx/ el Xltﬁﬁ'fgl?ﬁl%?ish‘&é%zﬁ%lﬂe |§lh@%’|/ 'Ihriédiat‘iﬂ%%é{riﬁ@ﬁg@

sol ution. arl Ity of

(R-7- cyano 2,tBe ﬁllﬁbitefgcffhhdlp@esbn(; Iventiod dzarhpand Iedriiyd 9al( phenyl met hyl ) - 4
-(2-thienyl sul fonyﬁ%l 1H- 1, 4- benzodl azepine is also substantially higher in
t he presence of 2 e SpRSIHe B 1t°4'&%1'9cl odextrin. The 15 solubility of

conmpound 1 is & )/ t in 2.5% HPCD w v
sol uti on. Thug,{)'zgﬁgrgg'lzhrgg‘l%nte ‘lhg S‘ﬁp grggﬂflﬁimé%gnci% Ft‘!’ ﬁa of SBE-CD or HPCD
present i m0SOkpRdriFmetHya)- mg@méﬁyss@ufdhylbmfmqibéd%alalzsghh@ {cefapbénd Qynd to

i ncrease by 40-1600 fold. In addition, the stability of the preferred
conpl ex i s suopitssiallyl y 20 enhanced in the presence of light. The results

of dogradat | ot h paany kbt TA Rl R e BB SR ) of che

conplex is de [ I ont ai ni ng 20%
compl ex i 5 degsiranamhobiyl1RR] AlbcnbMiaddbih@rctal Bt bi 103 b

aqueous so i'ity of the preferre conplex as
wel | as 25 it ¢R}pValrdinoty3j4r5-tétealpydrodn(dl-ithidaizgh4-yimktiyl)-4- sui t abl e for

t f I he d t f th
Formul at 1 SR AREHRSIEEHYARE S5 sy aHACE Hrh s boRHUaRPort=ath EFipl ex of ¢ he
h f
i nvention over$ §?%§Q| %t{gl{hglgpﬂﬁ @ﬁ?lﬁm\g@qg@%ﬁg{ )t§ t he use o

buffers to co eca se of a linear

increase in S@myllinbyhﬂf 4-@£bpy1§M1‘oﬂ9M}B491 mbwaaelsi&@wm beltj anid bi t or as
a function of SBE-CD. It also offers a choice of diluents such as

el ectrol yt es &RH7esaneHd4-flypraphenghentfonyllod. 84 8 tetealuire- 1-(1H-imidazol-
4-ylmethyl)-3-(phenylmethyl)-1H-1,4-benzodiazepine,

20 or its salt.

In addition, in accordance with the present invention, there is
provided a new water-soluble stable form of ras-farnesyltransferase
inhibitors of formula I which comprises a complex or inclusion compound of
a sulfobutylether-7-B-cyclodextrin or 2-hydroxypropyl-p-cyclodextrin with

256 ras-farnesyltransferase inhibitor of formula I. It has been found that the
ras-farnesyltransferase inhibitor-sulfobutylether-7-B-cyclodextrin or 2-
hydroxypropyl-B-cyclodextrin complex has a water-solubility and stability
which are substantially greater than that of other ras-farnesyltransferase

inhibitor formulations.



The conplex is useful for intravenous delivery of the ras
farnesyl t r awefoenzsae i nhi bitor for the treatnent of canceéer pciussdsesan bei ng.
5 The invention al so provides a pharnaceutical formulation conprising the
conpl ex of the ras-farnesyltransferase inhibitor of formula | with the

sul f obut yl et her - 7- % GxheABIthePpAFenteraY R iRV thdys! Odextrin toget her
with a pharmaceutically accept abPe carrier thereof and optionally other

t her apeut i ¢ arfarnmsplthansfetase inlihiter (RAT-syandi2, 3 )5 tetrahydre-W(iH- be

table in.th f i tib ith t ther_j di ent f
e D T B ABRL b phlhecL o 5
formul ation nQ@diﬁE@btié%FéaeHpr%ohhﬁﬁ) fv&h%b&beﬁ@%nﬁ%%ﬁm &g admi nistered

and i ncl udes those sui I ora I nt ranas raoccular or
par ent er al 5i nekvaliated.i The anhibivot R)-agandh2 30, 5-ameabydroad (IHMimidazbl-9n. The
carrier ingredients for the pharnmaceutical fornulation may include, as

appropri ate, Jlmgnis3-@hemdmethyl)-4ugthiegyleydionsd)-15-ddebenzodiazeriager s)

Fubri ot ] ‘ - de.of.c
Sor 19201 ), DSEARISNGRIATS b8 05 PHSNTR B Bl

.. . T
adm nistration o conp 1on 1S parénteral)

whi ch i ncl udegqaubed HorRR@attorisiofedihipsa mikfuird 6L 0% ethaib] aadupes| ar
intrasternal injection or infusion techniques. In addition to the treatnent

of war m bl oodédemephar er 0% T veesnfilcalpne. aHoweviyg these formulationy haveea conpl ex
of the inyention. s effective in the treatnent . h nsS.. W cancef. -11
V0 00/ 42648 RS ST o hees JYRENRRE 1S IRLY PR Bamed Brédas by
embodi ment s ofindRgsdd &3RMvityEBhs Plultdh g ird SRIREi RIS thE GagXPr €ssed in
degrees Centigrade unl ess otherw se indicated. 5 Exanple 1 A conpl ex fornmed
of sul f obut yl daimesylZrdidfarpsé tdshitorn, thandbility thderdbtéd whindf Brrageairedhi bi t or
(R -?-cyano-2,3,4,5-tetrah

i dazol - 4y MR MPTASBOUD ARG Hgn PRl Whkich frusng PELTIGAGPS ad 1, 4
benzoc, szep Ssb QTR BSRIADLE  SASUIRERET e on. 1
7- ( 3- cycl adexthé neSBpreRediasiondndhedlinic. Theqronmetication paskdemTo oftbhs was
added with st ia;srcic?a e(zil twitrzlgt?hn; use of surfactants like Tween 80 and Cremophor.
Examples of other ras-farnesyltransferase inhibitors are
(R)-2,8,4,5-tetrahydro-1-(1H-imidazol-4-ylmethyl)-4-phenylsulfonyl)-3-
(phenylmethyl)-1H-1,4-benzodiazepine-7-carbonitrile;

20 (R)-7-bromo-2,3,4,5-tetrahydro-1-(1H-imidazol-4-ylmethyl)-4-
(methylsulfonyl)-3-(phenylmethyl)-1H-1,4-benzdiazepine;
(R)-7-cyano-2,3,4,5-tetrahydro-1-1H-imidazol-4-ylmethyl)-3-
(phenylmethyl)-4-(propylsulfonyl)-1H-1,4-benzodiazepine; and
(R)-7-cyano-4-[(4-fluorophenyl)sulfonyl]-2,3,4,5-tetrahydro-1-(1H-imidazol-

26  4-ylmethyl)-3-(phenylmethyl)-1H-1,4-benzodiazepine, or their salts. The
ras-farnesyltransferase inhibitors of formula I as well as the specific

inhibitors are synthesized by methods described in WO 97/30992. The
sulfobutylether-7-p-cyclodextrin (Captisol®) is obtained from Cydex



tenperature 15 nlL of deionized water with frequent sonication until a clear
sol uti on was _obtai ned. The solution was stirred for thi rti; _@%O% 15 m nutes
and then wa¥OSUBE® to it with stirring a dilute hydrochlo CHUSERMF on unti |
the pH of the solution was between 2 to 3. After thank a 500 ng of conpound
| was added to the solution and the m xture stirred for additional two
hours at roonfemmasarianruleAnid Hydraxypeapyl-Suirledextsin igmvailablsdfsaand | is
conpl etely digsolyed..  The pH of tﬁg resulting solution was 20 adj usted

bet ween 4 and .eé'l‘iﬁintMaEﬁel‘?ﬁ%de BHtoric acid or sodium hydroxide. After
t hat the vol une of ' ' ; : ' I.oni zed wat er.
The sol ution was t%%?%‘uegﬁ{’ ;'”/"t’ ém%%%?%ﬁ&é&?ﬁﬁ%@ﬁg%ggk& glgg%r%:?foio ?mes) and
filtered throtighras-far@esyltrandfetase inhibiter of tharfofmhhlarlatoeyclodéstirivest I:2e

conpl ex of 20 ng/nL of conpound | (free base equivalent) in 25 20% w v

SBE- CD solut i ehhighepat pHaleey of B309. Exanpl e 2 PCT/ US99/ 30424 Preparati on of
a conpl ex of SBE- and f . in.citri.c acid bufferr 5 To
a mxture of 1.6 gra?rﬁo%Pfe%i%tf??%Faég%%ﬁ%ogﬁgﬁg%reé e, ng#ém&r ans of sodium

citrate di hyds@fshapRtHd-BpaYElodxtSREr P hydron bﬂnﬂigjél&defxltﬁﬁlinéﬁﬁﬁe added

with stirring at roomtenperature 170 nL of deionized water. The m xture
was stirred feprmd By Rrnese ¥h huddR@éRitionSsbuliobhiyletib-71p-avclddeatrigol ution
was obt ai ned. There was added to the solution 4.0 grans of 10 conpound I.
The ni xt ure wes23$iydrs8prasidiftdyalvdbkiyid aid 2ddingrthe febbdsedrotaeidussaltyt i on was
obt ai ned. After that, the volume of the solution was adjusted to 200 nL

wi t h dei ol zedf thetras-farnksylieansfarabe intgbisat tetiit svitnstirridgand gljustimgxed and

filtered throygh a 0.22 ~mfilter. The clear filtrate contained the conpl ex
of 20 ny/niL oﬁl%ﬁmﬁanlapm@éats%@ @q‘ﬁ?lﬁgpgw)aqpﬁow)eﬁw tq EhespE. CD
sol ution. Exagpl; dSPﬁr ation of a conplex of HPCD and free base of

compound | in citric acid buffer 20 The conpl ex of HPCD and free base of
conmpound 1 can be Rt &pasferted ymethidd; tih taddordanderwith eheapwegentpnverton, ahef
Exanple 2 HPCD for SBE-CD. Exanple 4 Preparation of a conplex of SBE-CD and
mesyl at e sal t cRPles b shminventian ssfopmed by foxmingiary agieows selufipRiofiPe of 1.2

rans of gitric acigd.nmon dr at . ne, of spdiymcitra di hydrate and
90 grams B seseptin RO NE Lo iREat S S BRI " . o
dei oni zed wat g}‘clod-ggl?riﬂ"iétlgrn?ﬂl\fmrss&f ddi&iflzed water with stirring for thirty

minutes at room temperature. The pH of the solution is adjusted with

hydrochloric acid to 2 or 3. To this stirred solution is added 500

milligrams of the ras-farnesyltransferase inhibitor (R)-7-cyano-2,3,4,5-

20 tetrahydro-1-(1H-imidazol-4-ylmethyl)-3-(phenylmethyl)-4-(2-
thienylsulfonyl)-1H-1,4-benzodiazepine and after the addition of the
inhibitor, the solution is additionally stirred, with pH being adjusted to 4
or 4.5 with dilute hydrochloric acid or sodium hydroxide. Then the solution
is filtered using a 0.22 micron filter and the filtered solution of the complex

2b  recovered.

The preferred complex of the ras-farnesyltransferase inhibitor (R)-7-
cyano-2,3,4,5-tetrahydro-1-(1H-imidazol-4-ylmethyl)-3-(phenylmethyl)-4-
(2-thienylsulfonyl)-1H-1,4-benzodiazepine (compound 1) and

-9-



for 30 mnutes with frequent sonication until a clear solution was -13 WD
00/ 42849 PCi{é%a@424 obtained. After that 4-8 grans of tg@aumesysst e salt
of conpound | was added to the solution and the mxture stirred for an
additional two hours until a solution was obtained. After that the vol une

Cesul ti g ol AubBReAGEEE chdodiril b b Ar SR AL ASENRIELLANGE A
falter. The clggp Elbﬁyaebseﬁm' 39fhve lﬁgme%&ter%&um{t%rﬁfs% und |

(free base equiva Fent) in 20% w v SBE-CD sol ution. -14 WO 00 49 \What
is clainmed is: o@@ﬁthﬁ%f:ﬁﬁmmn& mahcataﬂ -adbaver Byl éxaamsé etheseyueoits bi t or

I h lit d bi | risi h
?%pr Zf?ne§§I UL CEh I 5 (01T e Sekaerabrry 10 Bepriara o ¢
t 5 i: 0 1;
RLCT o sel e e fRLEPRE- &’&en“ thyBs N tHiof IAIsTh: (H TS is® 07 &0

sel ected fromg rsm':gllskiﬁcrea'ﬁehl|1n(ﬂhe Stdashiel dftsatfobuitylethér-7B- &yetoaémml o; Zi
is selected fromCO S, @2, or SOzNRs, Rs is selected from hydrogen,

| ower al kyl orTMhﬂhbﬂﬂ&eﬂt}&b kxylinbltaflth mwéaswfmhﬁtmﬁg/nﬂ:mweérctdaxz rin or
2- hydr oxypropyl - (i -cyclodextrin in a nolar ratio of the inhibitor to
sul f obut yl et hemg/al.3a 6V<cwtycﬁEfGIh aod ~3-thg/lirloiny40% /v SBIL CO andetion ath of

o S Lo P o BB ¢ "
g E%]ezyﬂ/r: yl ) ADAI (2- %ﬁ/%%;ilﬁgﬁﬁfe %Fé/l %mgzn%ﬁgbo@e nlﬁmggjp%oggtmn and ~45
mg/mL in 40% w/v SBE-CD solution. Similarily, the solubility of the
inhibitor (R)-7-cyano-2,3,4,5-tetrahydro-1-(1H-imidazol-4-ylmethyl)-3-
(phenylmethyl)-4-(2-thienylsulfonyl)-1H-1,4-benzodiazepine is also
substantially higher in the presence of 2-hydroxypropyl-p-cyclodextrin. The
15  solubility of compound 1 is ~ 0.2 mg/ml at pH 8 and 2.7 mg/ml at pH 4.2 in
2.5% HPCD w/v solution. Thus, depending on the pH and the concentration
of SBE-CD or HPCD present in solution, the aqueous solubility of this
inhibitor is found to increase by 40-1600 fold.
In addition, the stability of the preferred complex is surprisingly
20 enhanced in the presence of light. The results show that under high
intensity light of about 1000 foot-candles, the rate of degradation of the
ras-farnesyltransferase inhibitor (compound 1) of the complex is decreased
by greater than 10 fold in a solution containing 20% w/v SBE-CD.
The enhanced aqueous solubility of the preferred complex as well as
25  its stability in the presence of light makes it suitable for intravenous
formulation, since it overcomes the disadvantage of other formulations
with cosolvents and surfactants. The preferred complex of the invention
overcomes ionie strength effects, which permits the use of buffers to control

the pH and is fully dilutable because of a linear increase in solubility of

-10 -



20 (R -2, 3,4,5-tetrahydro-1-(1H i m dazol - 4-yl met hyl ) - 4- phenyl sul fonyl ) -3
(phenyl nmethyl) -1 H Z, 4- benzodi azepi ne-7-carbonitrile;

(R -?-br onoga'??oﬁ/,‘%ﬁ‘%- tetrahydro-1-(1H i m dazol - 4-yl net hyl ) _PfT/US99/30424

(et hyl sul fonyl ) - 3- (phenyl nmet hyl ) - 1H 1, 4- benzdi azepi ne; -15 WO 00/ 42849
PCT/ US99/ 30424 {R)-7-cyano-2) 3,4) . )

6-t et r ahydr o- fthefiphikites 28 a tengtion o SBE-GP » Heslse persa shojcq of diiemés| f onyl ) - 1

H 1, 4- benzodi i_ne; R).- A cyano4- - f r yl)sul fonyl]-2, 3) 4,
6-tetrahydro- %@%%i%i erlﬁcggézi% Ffﬁénl‘g%é}?'iﬂtf@&?eﬁh%r@ﬁs%gﬁq& 3J‘Tﬁ{"i 4- benzodi azepi
ne. 5 3. The conpl ephedonsilaxk B waefWTeF RitFaviehBud AdliRL{ Of theSrdsR) - 7- cyano 2,
3,4, 5-tetrahydro-1-(1Him dazol-4-ylnethyl)-3-(phenyl methyl)-4-(2

t hi enyl sul f onyfanespitransierase saliibitepfordhe tpaiment pfeancer ines PWupnreanrieg.ase

i nhi bit it e I Sj ffecti f .t I
defi ned 1 n ol ai m 1 TIRATSRERTA EEG o atry = RoeEp P L Ly teher of or - & The
composi Li on 0faqlidihd \haisiafleR of Ae'rAOMPANY1-RRutb sk Anhit itk B¢ ffufudd ™ &

The conposition of aim4, wherein the carfrier is citric acid buffer. 20

7. The conposilwith thé salfebutyletheya?-Bleytlodéttein cx@vhydroegprbpyLipnt s of
el ectrolytes or nonel ectrolytes. 8. The conposition of claim4, wherein the
i nhi bitor is (dRylodextramtpgether with a pharmaceutically acceptable carrier thereof

Chi enyl sul  onyAnd SRRoRRo s e RaRapt e op R AEFTRUGEIC ATS, accept abl e
oL AT AIBER e FRMBERIL L B2ePY SOOIV e
-16 ingredients of the formula and not deleterious to recipient thereof.
The pharmaceutical formulation may be any formulation in which
the complex may be administered and includes those suitable for oral,
intranasal, intraoccular or parenteral including intramuscular and
15 intravenous administration.
The carrier ingredients for the pharmaceutical formulation may
include, as appropriate, diluents, buffers, flavoring agents, binders,
thickeners, lubricants, preservatives and the like.
The preferred mode of administration of the complex of the present
20 invention is parenteral, which includes subcutaneous injections,
intravenous, intramuscular, intrasternal injection or infusion techniques.
In addition to the treatment of warm-blooded animals such as mice, rats,

dogs, cats, etc., the complex of the invention is effective in the treatment of

humans with cancer.
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WO 00/ 42849 PCT/ US99/ 30424 10. The conposition of claim9, wherein the

i nhibitor i 344~ Cyano PCT/US99/30424
2,3,4,5-tet r%ve#@g%%‘-zl- (1H i m dazol - 4-yl met hyl ) - 3- (phenyl met hyl ) - 4- (2

t hi enyl sul fonyl )-1H 1, 4- benzodi azepine) or its pharmaceutically acceptable

- [0) 0, 0,
Z? lr t AS. ,]A-J?L ( ¢IP iA%I.Z égTﬁéS fo oé?iﬁ\é xé)m%@spi'lépﬁessbﬁ p/%e gr%d éﬁrbbélsniéaﬁts of the

zuoi d_z\] ca] capralaaifveatibaa T&hﬁ?el&ﬁ:h@@kf@d:@ﬂl&@h‘iﬁ‘h@éﬂe@é‘ ebhbraecal cal ca
] ca] ca] c*a] ca] c™Ma] c”*a] cMaU] cal] ca] caU] ca PO u

DV) 0<K% zupkf ahileks atherafignindidateda] ca] ca] ca] cal] caU] ca] ca] ca] ca] ca] ca] cal] c
aJ cal ca]ca]ca]lca]lca]lca]lca]ca]ca]lca]ca]ca]calcal.4i"%*-/9BKR"ng+u

"W p"zupkfa\W]]ca] ca] ca] ca] ca]ca] ca]ca]ca]ca]ca]ca]ca]ca]calca]ca]cal]ca]
ca] cal c, a] c%] ca] ca] ca] ca] ca] ca] ca] c”a] LR HE] H# HHHS3BMEE (T) W) *FEE,
,-[-1.y.///10bOzupkfa\W]]ca] ca]ca]cal % ca] cal] ca] ca] cal] ca]ca] ca]ca]c

gl ca] ca] ca] ca] ca] cah campddcRlmad etbdléthlrlatiter] Tplsabddd@Rhladlddds7/99999: N : 1 :

¢ $<i <{ <<=P=| >EiReGIBaupicras/hjlsedraR)-Fadyaab &3, d 4} walabyliea] ¢2He a] ca] ca] ca] ¢
| CCDh
al cal cal EE]FE@%%&%—2-?%231137?)‘?‘%-%5}]1&?]13S‘éh%ﬂ-?ﬂﬁi%]nﬁlas]uffgz]n?ﬁi Troen

I'1glll0JkJIJKKL : , | .

ca]gca] cal ca] c:ﬁ’%a ggﬁ%ﬁ%ﬁfﬁf@ﬁ@f@g %@%‘gﬁ%tggb%ﬁ%mmﬁégg %]OCOaD]
Pl PPPQ<Qy QRL RRaSpLEN A6l s dekirisdddnrilew] ca] c~al] ca] ca] ca] ca] ca] ca] ca] ca] ca] ¢
a)J ca] ca] ca] ca] ca] ca] c™a] ca] ca] caU] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! r UUUV+W
VWKXXYYSYYYYYYAZZZ[ [A[55) gtduag 7 suilfopisiethgb istxslastektran &) sedscal] ca] ca] ca
L e e e koot b e dddd wih ekt st zos °°) °41 €7@

di ddzupkf a\ Wa calc C : ) ca]ca]calc.

a] ca] cg] cal ca] %:eg?%eg%‘g'g %@3@%&?&?&%&@%@%@£@? k% ?4’ ?fqﬁg gg]gg el

ccMeccd, clear solution was obtained. The solution was stirred for thirty (30)

di ddzupkf a\ Wea] ca] ca] ca] ca] ca] ca] ca] ca] cal] cal] ca] ca] ca] ca] ca] ca] ca] ca] cal

cal] ca] ca] ta] caiinuies ahdthenwag)asdpd 49 Hayish stiyring odiikite hydwebbgie' ()-f L10%g&'
-10%&' () -! . . .

1056 %) A % ) - TAlytomouty fherpH of the solytion rasdiesy 2.t o After ka0 ) - 1009

& ()-10%& () - Jn%zcg Ié()mpound I was added to the solution and the mixture stirred for

10%9& ()-(10%& () -& M10%& () -$10%& () - #nl0% &' () - s! 10%& () - PrdV7Z10% u&

'()- 10 10 10! a&li6issal jwolhaddigs rodm3empegptute wthyftePapft Ednication until

compound I is completely dissolved. The pH of the resulting solution was

20 adjusted between 4 and 4.5 with dilute hydrochloric acid or sodium
hydroxide. After that the volume of the solution was adjusted to 25 mL
with deionized water. The solution was thoroughly mixed by inverting the
flask several times, and filtered through a 0.22 pm filter. The clear filtrate
contained the complex of 20 mg/mL of compound I (free base equivalent) in

25 20% w/v SBE-CD solution.
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dEdv72] 100/(2 Uu& ()-9 210% u& ()- GLO% u& ()-9YL10% u&' () - 9y10% u&' ()-
"yf10% u& (Wea
dEdV7Z10% U 033’584610% U& ()-9L10% u& ()-9s10% u& () - 10% u (T et ug () -
0O u DAEdV7Z& 110% u&' () -/
10% u&' () - & ( 10% ug& (§)&10%u&- ()-& 10% ug () - 9310% u& ()-D-\= 10%%' ()- !
109658& ()- ! 10%00& ()- 10-u 10-u 1&?&%&2u& () - &8310% u& () - VdFzX9~\ =7
%gfﬁ?‘é‘h (Q)&I'(;Z) 1PV ok  -‘_, Cmn&ﬁ-&b‘&sé éfcom%ﬁ@gl 1@c1&ri"c
109 ()-'\s" “acid buffor '
10% Q0% () - <Ka?g\ =! 6p&L10%0=08' () - ! &109%& () - 10%0& () - 310%08 () -
10%08' () - ! fz10%08' ()-% } [ <g\ =9s10%08’ () - ! @LO% () - &LOUDE' () - ! &1OYUOOK: () - S5
10908 (-1 §109" () o gl GRIOPER PRI SRARERG, G roms o
15 52l o O SEROOS i s
100F7 ?Sg/@&' () -vgasé@?gb@mﬁh églrmqul &gmpwmreg 370 mdnﬂ cke}omzed water.
]1'83;2 g g ] (Gjl'ggg'lﬁl% _r%rxi}nieo%g Eﬁr@&&r@ﬁgﬁ{xy&@ﬁwth frequent sonication until a
B

’ compound I. The mixture was stirred additionally for 2 hours untxl a clear

()-s'

solution was obtained. After that, the volume of the solution was adjusted
to 200 mL with deionized water and the resulting solution was thoroughly

mixed and filtered through a 0.22 pm filter. The clear filtrate contained

the complex of 20 mg/mL of compound I (free base equivalent) in 20% w/v

15 SBE-CD solution.

Example 3

Preparation of a complex of HPCD and free base of compound I in citric
acid buffer

20 The complex of HPCD and free base of compound 1 can be prepared
by substituting in the above procedure of Example 2 HPCD for SBE-CD.

Example 4

Preparation of a complex of SBE-CD and mesylate salt of compound I in

25 citric acid buffer

To a mixture of 1.2 grams of citric acid monohydrate, 1.2 grams of
sodium citrate dihydrate and 40 grams of SBE-CD was added with stirring
at room temperature 170 mL of deionized water. The mixture was stirred

for 30 minutes with frequent sonication until a clear solution was

-13-
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wherein n is 0 or 1; R; is selected from Cl, Br, phenyl, pyridyl or cyano; Rz is
aralkyl; Rs is selected from lower alkyl, aryl or substituted aryl or
10  heterocyclo; Z; is selected from CO, SOz, COz, or SOz2NRs, Rs is selected

from hydrogen, lower alkyl or substituted alkyl; and sulfobutylether-7-8-
cyclodextrin or 2-hydroxypropyl-f-cyclodextrin in a molar ratio of the

inhibitor to sulfobutylether-7-B-cyclodextrin or 2-hydroxypropyl-B-
cyclodextrin of within the range of from about 1 to 2 or higher.

16

2. The complex of claim 1, wherein the inhibitor is
selected from the group consisting of,
(R)-7-cyano-2,3,4,6-tetrahydro-1-(1H-imidazol-4-ylmethyl)-3-
(phenylmethyl)-4-(2-thienylsulfonyl)-1H-1,4-benzodiazepine;

20 (R)-2,3,4,5-tetrahydro-1-(1H-imidazol-4-ylmethyl)-4-phenylsulfonyl)-3-
(phenylmethyl)-1H-1,4-benzodiazepine-7-carbonitrile;
(R)-7-bromo-2,3,4,5-tetrahydro-1-(1H-imidazol-4-ylmethyl)-4-
(methylsulfonyl)-3-(phenylmethyl)-1H-1,4-benzdiazepine;
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ylmethyl)-3- (phenylmethyl) -1H-1,4-benzodiazepine.

3. The complex of claim 2, wherein the inhibitor is (R)-7-cyano-
2,3,4,5-tetrahydro-1-(1H-imidazol-4-ylmethyl)-3-(phenylmethyl)-4-(2-
thienylsulfonyl)-1H-1,4-benzodiazepine.

10 4. A ras-farnesyltransferase inhibitor composition, comprising an
effective amount of the complex as defined in claim 1 and

pharmaceutically acceptable carrier therefor.

5. The composition of claim 4, wherein said composition is in liquid

15 form.

6. The composition of claim 4, wherein the carrier is citric acid

buffer.

20 7. The composition of claim 4, which further comprises diluents of

electrolytes or nonelectrolytes.

8. The composition of claim 4, wherein the inhibitor is (R)-7-cyano-
2,3,4,6-tetrahydro-1-(1H-imidazol-4-ylmethyl)-3-(phenylmethyl)-4.(2-
25 thienylsulfonyl)-1H-1,4-benzodiazepine, or its pharmaceutically

acceptable salt.

9. A pharmaceutical composition for parenteral administration,

comprising a pharmaceutically suitable carrier and a complex of claim 1.
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