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BACKGROUND

WO 95/10514, WO 95/10515, WO 985/10518, published April 20, 1995, WO
10 87/23478, published July 3, 1897, and WO 88/57949, published December 32,
1998, disclose tricyclic compounds useful for inhibiting farnesyl protein
transferase.
in view of the current interest in inhibitors of faresyl protein transferase, a
welcome contribution to the art would be compounds useful for the inhibition of

15 farnesyl protein transferase. Such a contribution is provided by this invention.

SUMMARY OF THE INVENTION

This invention provides compounds selected from the group consisting of:
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N"NH2 N-NH2 V and VI 5 In another enbodinent, this invention provides a
process for producing internediate conpound (4) Br / \ C 1/ N B AMAY 00 -
CHa 10 co | sing,, (a) dissolving conpound (3) Br cI N HO CH3 in
a sol vent nﬁ{i‘?zﬂ{lgmcorrpri sing a suitable aprotic solvent (suEﬁT@g?ljmg?:‘
exanple, CH2CI2, CHCI 3 or benzene) and di net hyl acetam de, said aprotic
solvent to 15 dinethylacetanmide in a nolar ratio in a range of about 1 - 10
1.0. Preferably said 2

A% and VI
5
In another embodiment, this invention provides a process for producing
intermediate compound (4)
10 comprising:
(a} dissolving compound (3)
Br = al
|
N
HO
Br
N
| 3
CHz
in a solvent mixture comprising a suitable aprotic solvent (such as, for example,
CHaCl,, CHCI; or benzene) and dimethylacetamide, said aprotic solvent fo
15 dimethylacetamide in a molar ratio in a range of about 1 - 10 : 1.0. Preferably said

aprotic solvent to dimethylacetamide is in a molar ratio of 3.5 : 1.0;
(b) cooling the reaction mixture to a temperature of between about
(=)10 °C and about (+)10 °C;



aprotic solvent to dinethylacetamide is in a nolar ratio of 3.5 : 1.0; (b)
.cool fng the reaction mxture to a tenperature of between about (-)710M& #pp
about (+)10 C, 2 7 MAY 2005 WD 02/44164 PCT/USOL/ 44333 3 (c) addi ng about
10 to abouWOiR/Hdédar equi val ents of thionyl bronide (i.e., PEUBSR/44333
Preferably the SOBr2 is freshly prepared (i.e., prepared and used within 72
hours) Still nore preferably, the SOBr2 is prepared and used within 48
hours. (d) stirring the reaction mxture 3t a tenperature between about 5
(-)10 C and about (+) 40 C, (in general the reaction is stirred for about 4
to about 10 hours, preferably about 4 hours); (e) basifying the reaction

m xture with an appropri ate aqueous al kaline solution such as, a solution

of NaCH, NaHCO8, (Bhaidhg QBQuttftﬁtJééiJ&%édf?’?l)ﬁ‘ét%; 2liValeh B AGHAR Worldeal & Ne

sol ution concentr s 1 N _anc acting the resulting solution
wi th a suit abPBroriyafarably dne 8MBrs isdreshly, preparedeli ampirenareii2cH 2sed whirin

acetate, an ' I ' i Fimi I.ned from
the above preaeus) ol mste BTGB, riS CBER R hEa R Bt R b oREE
(e.g., fl asp SIhI i(dpstg‘ﬂhgt;ﬁtd mmﬁomhlmcr?talt__tgmpi%er%ﬂd%ﬁew@ aﬁm]?tl i ke). 15 The
conpounds o is. invention are poten nmes Prot ei n Transf erase

i nhi biters H Thee @B%abﬁﬂ%@}réeg% agebesl s %ﬁf&l‘?“ FRTEE BRI 40 ¢ i s

i nvention: (dnouP9bsRhty plréfgi-a?jw ab&RReRrs)Pr Ot ein t ransferase, but not
geranyl geranyl protein transterase |, in'vitro; (ii) block the phenotypic
change induced byepbdsifyingdheteagtivhonirung wikhaansprapiiateaaguapuesihlir®d accept or
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accept or butthe rateods Aaalirenspluier exhcentraoraisgidd;amg ger anyl acceptor; and

(iv) b|1 8 ck abnor rEﬁlextrgg‘clir%t‘:] t%%?“é‘gu ﬁr%gns&géictmu\rwﬁh ians(.jm %%Ea c? aFairca}.s% vferc% %cﬁ]ﬁgasl?as'
for example, CH.Clz, ethyl acetate, and the like.

In general, intermediate compound (4) obtained from the above process, is
purified using techniques well known in the art, (e.g., flash silica gel column
chromatography, HPLC, and the like).

15 The compounds of this invention are potent Famesyl Protein Transferase
inhibitors having good pharmacokinetic stability.

The compounds of this invention: (i) potenily inhibit farnesyi protein
transferase, but not geranylgeranyl protein transferase |, in vitro; (ii) block the
phenotypic change induced by a form of transforming Ras which is a farnesyl

20 acceptor but not by a form of transforming Ras engineered to be a geranylgeranyl
acceptior; (iii} block intracellular processing of Ras which is a farnesyl accepior but
not of Ras engineered to be a geranylgeranyl acceptor; and (iv) block abnormal
cell growth in culture induced by transforming Ras.

The compounds of this invention inhibit farnesyl protein tranéferase and the

25 farnesylation of the oncogene protein Ras. Thus, this invention further provides a
method of inhibiting farnesyl protein transferase, (e.g., ras farnesyl protein
transferase) in mammals, especially humans, by the administration of an effective
amount (e.g. a therapeutically effective amount) of the tricyclic compounds listed
below. The administration of the compounds of this invention to patients, to inhibit

30 farnesyl protein transferase, is useful in the treatment of the cancers described

below.



The conpounds of this invention inhibit farnesyl protein transferﬁfféﬁyg ghe
.25 frarnesyl ati on of the oncogene protein Ras. Thus, this inventio Py :
provides a nethod of inhibiting farnesyl protein transferase, (e.g., ras
farnesyl pMo?&/4416% ransferase) in mammal s, especial |y human®@CTRpHHE33

adm ni stration of an effective anount (e.g. a therapeutically effective
anount) of the tricyclic conpounds |listed below The admnistration of the
conmpounds of this invention to patients, #o inhibit 30 farnesyl protein
transferase, is useful in the treatnent of the cancers described below 2 7
MAY, 2005 WO 02/44164 PCT/USOL/ 44333 4 This invention provides a nethod
for inhibiting or treating the abnormal growth of cells, including
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pancreati c Cﬁuréctﬁcr:?chg compounds described herein, to a mammal {e.g., a human} in need of
such treatment. In particular, this invention provides a method for inhibiting or
treating the growth of tumors expressing an activated Ras oncogene by the

15 administration of an effective amount (e.g. a therapeutically effective amount) of
the below described compounds.

Examples of tumors which may be inhibited or treated include, but are not
limited to, lung cancer (e.g., lung adenocarcinoma), pancreatic cancers {(e.g.,
pancreatic carcinoma such as, for example, exocrine pancreatic carcinoma), colon

20 cancers (e.g., colorectal carcinomas, such as, for example, colon adenocarcinoma
and colon adenoma), myeloid leukemias (for example, acute myelogenous
leukemia (AML)), thyroid follicular cancer, myelodysplastic syndrome (MDS),
bladder carcinoma, epidermal carcinoma, melanoma, breast cancer and prostate
cancer.

25 it is believed that this invention also provides a method for inhibiting or
treating proliferative diseases, both benign and malignant, wherein Ras proieins
are aberrantly activated as a result of oncogenic mutation in other genes-i.e., the
Ras gene itself is not activated by mutation to an oncogenic form--with said
inhibition or treatment being accomplished by the administration of an effective

30 amount (e.g. a therapeutically effective amount) of the tricyclic compounds

' described herein, to a mammal {e.g., a human) in need of such treatment. For
example, the benign proliferative disorder neurofibromatosis, or fumors in which



pancreatic carci noma such as, for exanple, exocrine pancreatic carcinom),
.colon 20 cancers (e.g., colorectal carcinomas, such as, for exanplE] MAbIHh
adenocar ci nona and col on adenoma), nyeloid | eukeni as (for exanpl e, acute
myel ogenou¥WO Q2&dkédni a (AML)), thyroid follicular cancer, nyBfbdY %‘b‘Hé@tl c
syndrone (MDS), bl adder carcinoma, epidermal carcinoma, nelanoma, breast
cancer and prostate cancer. 25 It is believed that this invention also
provi des a nmethod for inhibiting or treaging proliferative di seases, both
beni gn and malignant, wherein Ras proteins are aberrantly activated as a
result of oncogenic nutation in other genes--i.e., the Ras gene itself is
not activated by mutation to an oncogenic form-with said inhibition or
treat nent bepky ﬁpee@ anmount
(e.g. a ther apeutl CR/?E C@?@EQQ%%&‘&E%&%&Q% éﬁ'@?.@%ﬁ#gﬁﬁ?ﬁg
descri bed hefesg. nnem,osra, atw.rinhlar(de‘yg) may bmsnhdv)tedmrheetecbby thedticyalieat nent .  For
exanpl e, the_beni ollfe %lve di sorder neurofibromatosis, or tunors in
which 2 7 WAPIIBRNISRSR6HAS RRPTbCT) US01144333 5  Ras i activated due to
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to be bound by theory, it is Dbelieved that these conpounds may function
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Detailed Description

As used herein the following terms are used as defined below unless
15 otherwise indicated:

MH*-represents the molecular ion plus hydrogen of the molecule in the
mass spectrumy;
BOC-represents tert-butyloxycarbonyt;
CH.Cle-represents dichloromethane;
20 CIMS-represents chemical ionization mass spectrum;
DEC-represents EDCI which represents 1-(3-dimethyl-aminopropy!)-3-
ethylcarbodiimide hydrochloride;
DMF-represents N,N-dimethylformamide;
Et-represents ethyl;
25 EtOAc-represents ethyi acetate;
EtOH-represents ethanol;
HOBT-represents 1-hydroxybenzotriazole hydrate;
IPA-represents isopropanol;
iIPrOH-represents isopropanol;
30 Me-represents methyl;
| MeOH-represents methanol;

MS-represents mass spectroscopy;



As used herein, the following terns are used as defined bel ow unless 15

. otherwi se indicated: MHt-represents the nolecular ion plus hydrogen iy /hise
nol ecule in the mass spectrum BOC-represents tert-butyl oxycarbonyl :

CH2Cl 2- r eV R8¥H&* di chl or onet hane; 20 Cl M5-represents chem%gfﬂﬁob’ﬁ%fﬁt i on
mass spectrum DEC-represents EDCI which represents

1- (3-di nmet hyl -am nopropyl )-3- ethyl carbodii m de hydrochl ori de;
DVF-represents N, N-di met hyl formam de; Etérepresents ethyl; 25

Et OAc-represents ethyl acetate; EtOHrepresents ethanol; HOBT-represents
1- hydr oxybenzotri azol e hydrate; |PA-represents isopropanol;

| PrOHrepresents isopropanol; 30 Me-represents nethyl; MOHrepresents

met hanol . M5-r epriegsntsrelBSS FARAENASEP Riprasents MY adf BomardRbsdhads
PCTI USOL/ 44333 6 FAB-represents FABMS which represents fast atom

bonbardment nass spsstoserRyOpy; HRVB-represents high resol uti on mass

Wb oh repr esent s 1 RERRPLAanes ERASITROT ARet Beptocty PP e S T
THF-r epr esent s t ethidMrcbpoéserdn N-methylmorpholine;
5 Et;N-represents TEA which represents triethylamine;
t+-BUTYL-represents —C-(CHs)s;
THF-represents tetrahydrofuran;

FPT-represents Famesyl Protein Transferase;

10 Certain compounds of the invention may exist in different isomeric (e.g.,
enantiomers, diasterecisomers, atropisomers) forms. The invention contemplates
all such isomers both in pure form and in admixture, including racemic mixtures,
Enol forms are also included.

Certain tricyclic compounds will be acidic in nature, e.g. those compounds

15 which possess a carboxyl or phenolic hydroxyl group. These compounds may
form pharmaceutically accepiable salis. Examples of such salts may include
sodium, potassium, calcium, aluminum, gold and silver salts. Also contemplated
are salts formed with pharmaceutically acceptabie amines such as ammonia, alkyl
amines, hydroxyalkylamines, N-methylglucamine and the like.

20 Certain basic tricyclic compounds also form pharmaceutically acceptable
salts, e.g., acid addition salts. For example, the pyrido-nitrogen atoms may form
salts with strong acid, while compounds having basic substituents such as amino
groups also form salts with weaker acids. Exampies of suitable acids for salt
formation are hydrochloric, sulfuric, phosphoric, acetic, citric, oxalic, malonic,

25 salicylic, malic, fumaric, succinic, ascorbic, maleic, methanesulfonic and other
mineral and carboxylic acids well known to those in the art. The salts are
prepared by contacting the free base form with a sufficient amount of the desired
acid {o produce a salt in the conventional manner. The free base forms may be
regenerated by treating the salt with a suitable dilute aqueous base solution such

30 as dilute aqueous NaQH, potassium carbonate, ammonia and sodium
bicarbonate. The free base forms differ from their respective salt forms somewhat

in certain physical properties, such as solubility in polar solvents, but the acid and




FPT-represents Fanmesyl Protein Transferase; 10 Certain conpounds of the
Jd.nvention may exist in different isoneric (e.g., enantioners, 77 MAY 2005
di astereoi soners, atropisoners) fornms. The invention conte lates all such
i somers botP $¥#pthre formand in adm xture, including racegpg TPt Es

Enol forms are also included. Certain tricyclic conmpounds will be acidic in
nature, e.g. those conpounds 15 which possess a carboxyl or phenolic

hydr oxyl group. These conpounds rmay fornypharnmaceutically acceptable salts.
Exanpl es of such salts may include sodium potassium calcium alum num
gold and silver salts. Also contenplated are salts forned with
pharmaceutical |y acceptabl e am nes such as anmoni a, al kyl am nes,
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addi tion sal perpopes otthenpventionhe pyrido-nitrogen atoms may form salts with
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sufficient anount_of the desired acid to produce a salt in the conventional
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invention.
18 Examples
PREPARATIVE EXAMPLE 1
STERP 1
20
MgCl
. J
Br
~Loe AL 4
o Br

Compound (1) (see Preparative Example 9 Step D of US Patent Case No.
25 IN0549), 20 g (0.05 mol) was dissolved in 1L of dry THF. This solution was added to
a solution of Grignard reagent (80 mL, 1.56M in THF (250 mL), 0.125 mol, 2.5

equiv.) cooled to -40°C. The reaction mixture was agitated for 0.5 h and then

quenched with NH4Cl (100 mL). THF was removed by distillation (1200 mL} and 500
mL of CH2Cl2 were added and the pH adjusted to 5 with 10% HCI. The aqueous



Al'l such acid and base salts are intended to be pharnmaceutically acceptable
.salt's within the scope of the invention and all acid and base salt g 7aM&Y 205
consi dered eqU|vaIent to the free forns of the correspondin ounds for
pur poses ofYQ MM ention. The conpounds of this invention g’ /@ﬂétm?n
unsol vated as well as solvated forns, including hydrated forns, e.g.,

hem - hydrate. In general, the solvated fornms, with pharmaceutically
acceptabl e sol vents such as water, ethanog 10 and the |like are equivalent to
t he unsol vated fornms for purposes of the invention. The follow ng processes
may be enpl oyed to produce conpounds of the invention. 15 Exanples
PREPARATI VE EXAMPLE | STEP 1 20 M N CHBr O Br %l~C s ENOBr O
Br 1i 1 3 CH3 Conpound (1) (see Preparative Exanple 9 Step D of US Patent
Case No. 25 phdeBA®ss eztﬂacgeq Witb ChipClp( H) ersd)thee@rgamcma@fa veﬂe;ﬁépalratem‘hu S
sol ution was added to " a solution of Gignard reagent (80 ni, 56M in THF
(250 i), o.fom therqueoss phass Fombiped e@apls nhases wane washed vl aﬁthaHQ%s

by st 111 atPEhTERsBg v Sanihas NEsth dhd BReesaarabaliatane thes Bhebif
adj usted to ﬁ?cé%ﬁnﬂt!é%%)'ﬂﬁ walifeRINEQ Snd CH2Cl2 was distilled until only 300 mL

5 remained. Crytstals precipitated out and were collected and dried to give 15.9 g

(64%) of the target azaketone; MH™ = 501,

STEP 2
B/ a SOB: pr 5 ol
l N;-I 20% \l N O
r 3 N 4
CH CH,
10 To a solution of compound (3) (5.0 g, 9.97 mmol) from Step 1 above, in

CH,CI, (25 mL} was added dimethylacetamide (9.5 g, 109 mmol, 10 mL) and the

reaction mixture was brought to 0 °C. Thionyl bromide (35 mL freshly prepared

from NaBr and SOCI,) was slowly added to the reaction mixture. The reaction

was stirred for 4h. The reaction mixture was then partitioned between saturated
15 NaHCO, and CH_Cl,. The orgahic phase was dried with Na,S0, and then

purified by flash column chromatography (silica gel, 1% MeOH-NH,- CH,Cl,) to
give the product as a solid (0.82 g, 17% yield); mp = 73-75; MS (FAB) m/z 483
(MH™*).

20 STEP 3

Br
~ o (S ‘ i
¥ ) ¥
Br Br



2 7 MAY 2005 WO 02/44164 PCT/USO /44333 8 phase was extracted with

CH2Cl 2(250 nmL) and the organi c phase was separated fromthe aque

Conbi ned organi c phases were washed with sat. NaHCO8 and then dri aM Y/@Bff
anhydr ous d passed through a short pad of celite. tonitri I e 300
m. was the%@%&&gnd CH2Cl 2 was distilled until only 300 nngFl}SgHﬁ :
Crytstals precipitated out and were collected and dried to give 15.9 g

(64% of the target azaketone; M+ = 501. STEP 2 Br sosr | \ C DI VE Br C
20%Br Br r 3 NA CH3 CH3 10 To a solugion of conpound (3) (5.0 g, 9.97
mmol) fromStep | above, in CH2Cl 2 (25 nL) was added di net hyl acetanm de (9.5
g, 109 mmol, 10 nL) and the reaction m xture was brought to O C. Thionyl
brom de (35 nL freshly prepared from NaBr and SOCl 2) was slowy added to
the reaction m xture. The reaction was stirred for 4h. The reaction m xture
was then partiti ohed doéttisaed coatpouat 4] (B35 INaHCBBan( froRR8ie). 2 Fheveplirgani ¢

Chr ot ogr aplqnE (7Pealgues siondy st Rl ep@sHfmed S8 mid AWdhs reaffen as a
é?l IBEI élo 82 l}r?g:@v%'? glocli)ght {(T:P reflux. 3Et%yl ch%sro '?r'%g {g 5694%% 5 ano[) 3 % mL T\Egs 3 Br
added to the reaction mixture and refluxing continued for 16 h. The reaction
5 mixture was partitioned between EtOAc and 1N NaOH. The organic phase was
dried with MgSQO4 and then purified by flash column chromatography (silica gel,
20% EtOAc-hexane) to give the product as a solid (3.70 g, 94% vield); mp = 63-
64; MS (FAB) m/z 541 (MH*).

10 STEP 4
Br !... cl B ol
¥ ¥ i)
HCl,
Br 2 y Br
N N
COzEt W
5 6

15 To 80 mL of Conc. HCl was added Compound (5) (3.65 g, 6.8 mmol) from

Step 3 above. The reaction mixture was refluxed for 16 h. It was then cooled,
poured into ice and basified to pH = 10 with aqueous 50% NaOH. The aqueous

phase was extracied with CH2Cl2. Concentration of the organic phase afforded

2.02 g of Compound (6) mp = 88-89 °C; MS mvz (rel intens) 469 ( MH).



NN CH3 4 COZ2Et 52 7 MAY 2005 WD 02/ 44164 PCT/USO 1/4.1333 9 L
.solution of conmpound (4) (3.51 g, 7.3 mml) from Step 2 above, in t%ﬂh@&ﬂﬂﬁ
(70 mL) S y added Et3N (2.5g, 25 nmmol, 3.6 m-) and i.on

m xt ure ﬁob({zgta t toreflux. Ethyl chloroformate (3.96g, %%ngg??ﬁ%&:’ 3.5
m.) was added to the reaction m xture and refluxing continued for 16 h. The
reaction 5 m xture was partitioned between Et OAc and 1 N NaCH The organic
phase was dried with MgSO4 and then puritied by flash col um chronat ogr aphy
(silica gel, 20% Et OAc-hexane) to give the product as a solid (3.70 g, 94%
yield); np = 63- 64; M5 (FAB) mlz 541 (MW. 10 STEP 4 Br - / C Br G 1. 1.
~ H ANBr Br NN CO2Et H5 6 15 To 80 nL of Conc. HCl was added
Compound (5) (3.65 g, 6.8 mmol) from Step 3 above. The reaction m xture was
refluxed forgfply, It was then cooled, poured into ice and basified to pH =
10 with aqueous 50% NaOH. The agueous phase was extracted with CH2Cl 2.
Concentration of the oraﬁ YC~ gfClorded 2.02 g of Conpound (6) np =
88-89 C M5 mz (ref intensy“ H) . 2 7 MAY 2005 WD 02/ 44164

PCT/ USQOL/ 44333

-
N Br SR e e
H l ) l’
7 N
Br
AD column
ar separation N
~ 1
= AR b
N -
. S 6
Br
N
I
H
8
5 - Separation on HPLC using a Chiralpack AD column and 20% isopropanol-

80% hexane-0.2% diethylamine as eluent gave enantiomeric amines 7 and 8.

Compound (7): mp = 82-83; {oe]QD2 =-116.8° (7.64 mg/2mL CHCI3); MS (FAB) m/z

469 (MH).
10 Compound (8): mp = 88-88; [oz]é2 =+ 150.0° (6.02 mg/2mL CHCI3); MS (FAB)

miz 469 (MHY).

PREPARATIVE EXAMPLE 2
STEP1

Br \:; Cl Br iN\ Cl
= 8]
1k

7 9

15

Br —_—

I-—Z



10 STEP 5 Br G 1, NBr -499 NBr G H7 NBr AD colum separation N

Br Il + H6 Br N H 8 5 Separation on HPLC using a Chiral pack AD col umm
-and 20% i sopr opanol 80% hexane-0. 2% di et hyl am ne as el uent gave en?n]t MR C
amnes 7 and 8. Conpound (7): np = 82-83; [a]D = -116.8 (7.64 ng/ ZnL .
CHCI 3); MSW@ABY A z 469 (MH). 10 Conpound (8): np = 88-8§FT{Ug?b“é_43 150. 00
(6.02 nmg/2mL CHCI 3); Ms (FAB) mz 469 (M#). PREPARATIVE EXAMPLE 2 STEP1
15

11

A mixture of Compound (7) (0.74 g, 1.58 mmol) from Preparative Example
1, Step 5, piperidylacetic acid N-BOC (0.72 g, 3.16 mmol), HOBT (0.27 g, 2.05
mmol}, DEC {0.39 g, 2.05 mmol) and dry DMF (10 mL) was stirred at 25°C for 16

hrs. The mixture was concentrated in vacuo, diluted with CH2Clo and washed

5 with saturated NaHCO3 (aqueous) and 10% NaHoPO4 (agueous). The organic
phase was dried over anhydrous MgS04 and concentrated in vacuo to provide to
give the (-) isomer, Compound (9} as a solid (1.19 g, 100% vield); mp = 73-74;
MS (FAB} m/z 694.2 (MH™).

10 STEP 2

N ——— N
Br o Br
L Ly
0 o)
15
9 10

A solution of Compound (9) (1.06 g, crude residue from Step 1 above),
anhydrous dichloromethane (15 mL) and triftuoroacetic acid {4 mL) was stirred at

20 0°C for 3 h. The solution was cooled in ice-water and treated slowly with 50%

aqueous sodium hydroxide until basic. The mixture was poured inio
dichloromethane and washed with water. The organic phase was dried over
anhydrous MgSO, and concentraied in vacuo to give Compound (1 0) (0.82g,
100% yield); mp = 94-95°C; MS (FAB) m/z 594 (MH*).

25



C Br\'d Br CY NBr Br O NN~O Ho 7 9 2 7 MAY 2001 WO 02/ 44164
.PCT/'USOL/ 44333 11 A m xture of Conpound (7) (0.74 g, 1.58 mmol) frZOfTMYZ{]US
Preparative Exanple 1, Step 5, piperidylacetic acid N BCOC é{gf@% 9, .:QLG
mmol ), HOSYO®#¥#4g 2 05 mmol), DEC (0.39 g, 2.05 mmml) & % (10
m.) was stirred at 25C for 16 hrs. The m xture was concentrated in vacuo,
diluted with CH2CI 2 and washed 5 with saturated NaHCO3 (aqueous) and 10%
NaH2PO4 (aqueous). The organic phase wasidri ed over anhydrous MgSO and
concentrated in vacuo to provide to give the (-) isomer, Conpound (9) as a
solid (1.19 g, 100%yvyield); mp = 73-74; M5 (FAB) nfz 694.2 (M#). 10 STEP 2

Br / 1\ cl Br /1 I \'¢ci NN Br S OIX NN-~NH 15 9 10 A solution
of Conpound (9) (1.06 g, crude residue from Step 1 above),
Example 1

Preparation of Compound (11

B ( CO cl

N
8r

A mixture of Compound (7) (0.2 g, 0.43 mmol) (from Preparative Example 1

10 Step 5), pyridylacetic acid N-oxide (0.13 g, 0.86 mmol), HOBT (0.075 g,
0.55mmol), DEC (0.106g, 0.55 mmol), N-methylmorpholine (0.06 mL, 0.55 mmol)
and dry DMF (5 ml) was stirred at 25°C for 16 hrs. The mixture was concentrated
in vacuo, diluted with CH2Clo and washed with Sat. NaHCO3 (aqueous) and
saturated NaH2PO4 (aqueous). The organic phase was dried over anhydrous

15 MgSO4 and concentrated in vacuo to provide a residue which was purified by
flash column chromatography (silica gel, 5% MeOH/CH,Clz + NH40H) to give
Compound {(11) as a solid (0.12 g, 73% yield). mp = 137-139; [cr.]%2 =-70.1° (10.1
mg/2mL CHCI3); MS (FAB) nv/z 604 (MH*).



anhydr ous di chl oromet hane (15 nlL) and trifluoroacetic acid (4 nL) was
.stirred at 20 OC for 3 h. The solution was cooled in ice-water andz\xé@ﬁtﬁ[%
slowy with 50% aqueous sodi um hydroxide until basic. The m xture
pour ed i nt YO B &HP-br onet hane and washed with water. The or g8ATASPHEEE was
dried over anhydrous MgSO4 and concentrated in vacuo to give Conpound (10)
0.82 9, 100%yield); nmp = 94-95C, M5 (FAB) niz 594 (M+). 25 2 7 MAY 2005
WO 02/ 44164 PCT/ USOL/ 44333 12 Exanple 14Rreparation of Conpound 11) Br 1 \
C Cl NBr Br O O H5 7 11 A mixture of Conpound (7) (0.2 g, 0.43 nmol)
(from Preparative Exanple 1 10 Step 5), pyridylacetic acid N-oxide (0.13 g,
0.86 mmol ), HOBT (0.075 g, 0.55mmol), DEC (0.106g, 0.55 mmol),
N- net hyl rmrp@%rh 2(0..06 m., 0.55 nmmol) -and dry DMF (5 nlL) was stirred at
25C for 16 " * nn&ﬁ%& s£oncentr at ed in vacuo, diluted with CH2Cl 2
and washed wi-ioRagion QiAQRiX u@crm—:‘ous) and saturated NaH2PO4 (aqueous). The
organi ¢ phase was dried over anhydrous 15 MJSO4 and concentrated in vacuo to
provide a residue which was purified by flash columm chromatography (silica
gel, 5% MeOH CH2Cl1 2 + NH40—I) t o= Conmpound.(/ axsolid (0.12 g, 73%
yi el d). nmp = 137-139; [4p }$0-cl

Y

5
8 12
Compound (12) was prepared by following essentially the same procedure
10 as Example 1, except that compound (8) of Preparative Example 1, Step & was

used instead of compound (7). (89% vield); mp = 142-143; [a]2> = +75.2° (10.0
mg/2mL CHCI3); MS (FAB) m/z 604 (MH™*).

15 Example 3
Preparation of Compound 13

20 7 13

To Compound (7) (0.10 g, 0.21 mmol) from Preparative Example 1, Step 5,
and friethylamine (0.043g, 0.06 mL, 0.43 mmol) dissolved in anhydrous



mg/ 2L CHCI 3); MS (FAB) miz 604 (MH+). 2 7 MAY 2005 WO 02/ 44164
PCT/ US01/ 44333 13 Exanple 2 Preparation of Conpound 12 BT 117 a C N Br
Br 0 H5 8 12 Conpound (12) was prepared by followi ng essentially Mhéllsame

procedur e vs;ooozzﬁggxa”ple 1, except that conpound (8) of Prepeﬂ%ﬁgl\@ig{arrple
> ="122-T43;

1, Step 5 was I nstead of conpound (7). (89%yield); np [a] O
= +75.2 (10.0 ng/2nL CHCI3); MS (FAB) nmfz 604 (MP). 15 Exanple 3
Preparati on of Conmpound 13 Br CI NBr Br I c¢c~0 H 20 7 13 To Conpound
(7) (0.10 g, 0.21 mmol) from Preparativelfxanple 1, Step 5,

dichloromethane (5 mL) was added methanesulfonyl chloride (0.037g, 0.03 mL,

0.32 mmol). After stirring at room temperature overnight, the solution was diluted

with dichloromethane (100 mL), washed with saturated NaHCOg3 and dried over

anhydrous magnesium sulfate. Filtration and concentration in vacuo afforded
5  Compound (13) (0.10 g, 89%, mp = 84-85°C); [a]s> =-73.1° (7 mg/ 2 mL CHCI3);

MS (FAB) m/z 547 (MH*).

10 Example 4
Preparation of Compound {14}

15 8 14
Compound (14) was prepared by following essentially the same
procedure as Example 3, except that compound {8) of Preparative Example 1,
Step b was used instead of compound (7); (99% vield); mp = 91-92; [ou]ZD2 =

+95.0° (10.0 mg/2mL CHCI3); MS (FAB) m/z 547 (MH*).
20

Example 5
Preparation of Compound (156)

25



and triethylamne (0.043g, 0.06 nlL, 0.43 mml) dissolved in anhydrous 2 7
-MAY ‘2005 WO 02/ 44164 PCT/ US01/ 44333 14 dichl oronethane (5 nl) s7ﬂ @ﬁg
met hanesul fonyl chloride (0.037g, 0.03 nL, 0.32 mml). After stirri
room t enpeMR WH1eerni ght, the solution was diluted with BFENPOYUAE: hane
(100 nL), washed with saturated NaHCO3 and dried over anhydrous magnesi um
sulfate. Filtration and .concentration in vacuo afforded 5 Conpound (13)
(0.10 g, 89% np = 84-85C); [a]Jo = 73.10157 ng/ 2 nL CHCI3); M5 (FAB) mz
547 (M#). 10 Exanple 4 Preparation of Conpound (14) NF Sr~ C Br Sr
0=%$=0 N1 15 8 14 Conpound (14) was prepared by follow ng essentially the
sane procedure as Exanple 3, except that conpound (8) of Preparative Exanple
1, Step 5 was used instead of conpound (7); (99% yigkd); nmp = 91-92; [a] p2
= +495.0 (10.0 ng/ 2m_&€ V5~ EAB) m z 547 s(HyFH+) B

Preparation of Conpound § .

7 15

To a solution of Compound (7) of Preparative Example 1 step 5 (0.78 g, 1.31

mmol) in anhydrous dichloromethane (20 mL) was added trimethyisilylisocyanate
5 (1.21g, 1.42 mL, 10.51 mmol). After stirring at 25°C for 48 h the solution was poured

into dichloromethane and washed with saturated aqueous sodium bicarbonate and
brine. The organic phase was dried over anhydrous MgS04 and concentrated in
vacuo to give an off-white solid. Further purification by flash column
chromatography (silica gel) using 5% methanoi-dichloromethane with ammonium

10 hydroxide afforded Compound (15) as a white solid (0.56 g, 67% vield).

Recrystallization from aceione provided an analytical sample; mp = 146-147°C; [oc]%5

=-68.8° (8.2 mg/2 mL, CHCI3); MS (FAB) m/z 637(MH™*).

15 Example 6
Preparation of Compound (16)

20



WO 02/ 44164 PCT/USOL/ 44333 15 Cc B/ 7\ ct NHBr Br NHz O7 15 To a
-solution of Conpound (7) of Preparative Exanple 1 step 5 (0.78 g, 27 84 105
nmol ) i n anhydrous di chl oronmet hane (20 nL) was added
trimet hyl siW%P%"s%%’yanate 5 (1.21g, 1.42 nL, 10.51 mol). Af P& SVHBHg at
25C for 48 h the solution was poured into dichloronethane and washed with
sat ur at ed aqueous sodi um bi carbonate and brine. The organi c phase was dried
over anhydrous MgSO4 and concentrated in1gvacuo to give an off-white solid.
Further purification by flash colum chromatography (silica gel) using 5%
met hanol - di chl or omet hane wi th ammoni um 10 hydroxi de afforded Conpound (15)
as a white solid (0.56 g, 67%yield). Recrystallization from acetone
provi ded an anal ytical sanple; np = 146-147C, [ajp _ -68.8 (8.2 ng/2 ni,
CHCO 3); M5 (FAB) mlz 63drapbland (16)wdsaaphred byRokpaingtaseentifilyGospomed (16) B
CB/ "\ C ~NHNBr Br NHx OHB8 16 20

procedure as Example 5, except that compound (8) of Preparative Example 1,

Step 5 was used instead of compound (7). (74 % vield); mp = 142-143; [a]5 =
+78.3° (11.8mg/2mL CHCI3); MS (FAB) m/z 637 (MH*).

ASSAYS

1. In viiro enzyme assay:
10 Inhibition of farnesyl protein transferase.Famesyl protein transferase (FPT)

was partially purified from rat brain by ammonium sulfate fractionation followed by
Q-Sepharose {Pharmacia, Inc.) anion exchange chromatography essentially as
described by Yokoyama et al (Yokoyama, K., et al., (1991). Implications for
protein prenylation specificity, Proc. Natl. Acad. Sci USA 88: 5302-5306, the

15 disclosure of which is incorporated herein by reference thereto). Human farnesyl
protein transferase was also expressed in E. coli, using cDNA clones encoding
both the a and b subunits, The methods used were similar to those published
(Omer, C. et al., (1993), Characterization of recombinant human farnesyl protein
transferase: Cloning, expression, famesyl diphosphate binding, and functional

20 homology with yeast prenyl-protein transferases, Biochemistry 32:5167-5176).
Human farnesyl protein transferase was partially-purified from the soluble protein
fraction of E. coli as described above. The tricyclic farnesyl protein transferase
inhibitors disclosed herein inhibited both human and rat enzyme with similar

potencies. Two forms of vai12-Ha-Ras protein were prepared as substrates for
25 these enzymes, differing in their carboxy terminal sequence. One form terminated
in cysteine-valine-leucine-serine (Ras-CVLS) the other in cystein-valine-leucine-
leucine (Ras-CVLL). Ras-CVLS is a substrate for the farnesyl protein transferase
while Ras-CVLL is a subsirate for geranylgerany! protein transferase . The
cDNAs encoding these proteins were constructed so that the proteins contain an
30 amino-terminal extension of 6 histidine residues. Both proteins were expressed in
Escherichia coli and purified using metal chelate affinity chromatography. The

radio labelled isoprenyl pyrophosphate substrates, [SH]faresyl pyrophosphate



2 7 MAY 2005 WD 02/ 44163 PCTI US01/ 44333 16 Conpound (16) was prepared by
-foll'owi ng essentially the same procedure as Exanple 5, except that LPRP 9
(8) of Preparative Exanple 1, Step 5 was used instead of conpound (7).

% yi el d); ﬁ‘ﬁ)w&%‘ 143; [a]lp = +78.3 (11.8ny/2nL CHC 3); MCTEABY+HM:Z 637
(MHK). 5 ASSAYS 1. In vitro enzynme assay: 10 Inhibition of farnesyl protein
transferase. Farnesyl protein transferase (FPT) was partially purified from
rat brain by amonium sul fate fractionatiqgn fol |l owed by Q Sepharose
(Pharmacia, Inc.) anion exchange chromat ography essentially as described by
Yokoyama et at (Yokoyama, K., et at., (1991). Inplications for protein
prenyl ation specificity, Proc. Natl. Acad. Sci USA 88: 5302-5306, the 15
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transferase; the indicated concentration of tricyclic compound or dimethylsulfoxide
(DMSO) vehicle control (5% DMSO final); and 5 mM Ras-CVLS in a total volume
of 100 ml. The reaction was allowed fo proceed for 30 minutes at room
temperature and then stopped with 0.5 ml of 4% sodium dodecyl suifate (SDS)

15 followed by 0.5 mi of cald 30% TCA. Samples were allowed to sit on ice for 45
minutes and precipitated Ras protein was then collected on GF/C filter paper mats
using a Brandel cell harvester. Filter mats were washed once with 6% TCA, 2%
SDS and radioactivity was measured in a Wallac 1204 Betaplate BS liquid
scintillation counter. Percent inhibition was calculated relative to the DMSO

20 vehicle control.

2. Soft Agar Assay:
Anchorage-independent growth is a characteristic of tumorigenic cell lines.

Human tumor cells are suspended in growth medium containing 0.3% agarose
25 and an indicated concentration of a farnesyl transferase inhibitor. The solution is
overlayed onto growth medium solidified with 0.6% agarose containing the same
concentration of famesyl transferase inhibitor as the top layer. After the top layer
is solidified, plates are incubated for 10-16 days at 37°C under 5% CO2 to allow

colony outgrowth. After incubation, the colonies are stained by overlaying the
-30 agar with a solution of MTT (3-[4,5-dimethylthiazol-2-yl]-2,5-diphenyltetrazolium



cDNAs encodi ng these proteins were constructed so that the proteins contain
an 30 am no-term nal extension of 6 histidine residues. Both protei nfy\mly%%
rexpressed in Escherichia cell and purified using netal chelate affinity '
chr omat ogr e radio | abelled isoprenyl pyrophosphate ,

[ 3H] f ar nesW%@#%%hosphate 2 7 MAY 2005 WO 02/44164 PCT/ US&?#&%&&SHE and
[ 3H geranyl geranyl pyrophosphate, were purchased from DuPont/New Engl and
Nucl ear. Several methods for neasuring famesyl protein transferase activity
have been described (Reiss et al 1990, @811 " 62: 81; Schaber et al 1990, J.
Biol. Chem 5 265: 14701; Manne et al 1990, PNAS 87: 7541; and Barbacid &
Marine 1993, U S. Patent No. 5,185,248). The activity was assayed by
measuring the transfer of [3H farnesyl from|[3H] farnesyl pyrophosphate to
Ras- CVLS usi rgmidey diniazmhd blus)ifi Imag/mildn s e Chdomies bezichynibdiasd tlee 1G80's 1990
(Cell 62: 8#% The reaction m xture contained 40 mM Hepes, pH 7.5, 20 nmM
magnesi um chf&eTdeed5 nM dithiothreitol; 10 0.25 pM [3H] f ar nesyl
pyrophosphate; 10 ml Q Sepharose-purified farnesyl protein transferase; the
i ndicated c r-@tl i I r di met hyl sul f oxi de ( DVBO)
vehi cl eyon?@%%gﬁ%%soﬁ% énrgael ;wé‘riﬁ%gw%g@@c\ms in a total volunme of 100
m . The reaction was allowed to proceed &t 30 m nutes at roomtenperature
and then stopped with 0.5 ml of 4% soth dpdeg csul fate (SDS) 15 foll owed
by 0.5 m of cold 30% TCA. Sanpl es bwed/ to sit on ice for 45

m nutes and precipitated Ras protei ‘ ¥col | ected on GF/C filter paper
mats using a Brandel cell harvester. ‘ mats were washed once with 6%
TCA, 2% SDS and radioactivity was neas d in a Wil lac 1204 Betapl ate BS
liquid scintillation counter. Percent bition was cal culated relative to
the DMSO 20 vehicle control. 2. Soft Agari Assay: Anchorage-i ndependent
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Human tunor cells are suspended in growth nedi um containing 0.3% agarose 25
.and an indicated concentration of a farnesyl transferase inhibitor. ‘Ifhmy 2005
solution is overlayed onto growh nediumsolidified with 0.6% a aroge

cont ai ni ngWOHW@/44Ae concentration of farnesyl transferase JGHVHIHd#33as the
top layer. After the top layer 1is solidified, plates are incubated for

10- 16 days at 37C under 5% C02 to allow colony outgrowh. After incubation,
the colonies are stained by overlaying tHe 30 agar with a solution of MIT
(3-[4,5-dinmethylthiazol-2-yl]-2,5-di phenyltetrazolium2 7 MAY 2005 WO

02/ 44164 PCT/ USQO /44333 18 brom de, Thiazolyl blue) (1 ng/nL in PBS).

Col onies are counted and the 1C50's determned. Results of the assay are
shown in Tapre T berow 5 B G N BryN Table 1T R= fgantioner FRRATTD
(nM Soft agar 1C50 M (-) 0.32 0.03 NCO (+)| >17 NA ~N1/Q ".rvl (-) 3.3

>0.50 w o=[T=0 | )L
NH,

AQ
[a¥aVal
8]
ADMINISTRATION AND DOSAGE

For preparing pharmaceutical compositions from the compounds described

by this invention, inert, pharmaceutically acceptable carriers can be either solid or
5 liquid. Solid form preparations include powders, tablets, dispersible granules,
capsules, cachets and suppositories. The powders and tablets may be comprised
of from about 5 to about 95 percent active ingredient. Suitable solid carriers are
known in the art, e.g. magnesium carbonate, magnesium stearate, talc, sugar or
lactose. Tablets, powders, cachets and capsules can be used as solid dosage
10 forms suitable for oral administration. Examples of pharmaceutically acceptable
carriers and methods of manufacture for various compositions may be found in A.
Gennaro (ed.), Remington's Pharmaceutical Sciences, 18th Edition, (1890), Mack
Publishing Co., Easton, Pennsylvania.
Liquid form preparations include solutions, suspensions and emulsions. As
15 an example may be mentioned water or water-propylene glycol solutions for
parenteral injection or addition of sweeteners and opacifiers for oral solutions,
suspensions and emuisions. Liquid form preparations may also include solutions
for intranasal administration.

Aerosol preparations suitable for inhalation may include solutions and

20 solids in powder form, which may be in combination with a pharmaceuticaily
acceptable carrier, such as an inert compressed gas, e.g. nitrogen.

Also inctuded are solid form preparations, which are intended to be
converted, shortly before use, to liquid form preparations for either oral or
parenteral administration. Such liquid forms include solutions, suspensions and

25 emulsions.
The compounds of the invention are preferably administered orally, once a

day.



CH3 (+) >18 NA o0=S=0 |l CH3 (-) 0.40 0.05 O N~-NHZ |ILAP O 2 7 MAY 2005
WD 02/ 44164 PCT/ USOL/ 44333 19 (+) 16 NA O N)-NH2 _ ADM NI STRATI ON AND
'DOSAGE For preparing pharnaceutical conpositions fromthe conpounds?7 may 2005

described by this invention, inert, pharnmaceutically accept rriers
can be eit %&0%{6‘\1% or 5 1liquid. Solid form preparations i ﬁ?qjﬁ'g%?gé ers,

tabl ets, dispersible granules, capsules, cachets and suppositories. The
powders and tabl ets nay be conprised of fromabout 5 to about 95 percent
active ingredient. Suitable solid carrier8are known in the art, e.g.
magnesi um car bonat e, magnesi um stearate, talc, sugar or |actose. Tablets,
powders, cachets and capsul es can be used as solid dosage 10 forns suitable
for oral adm nistration. Exanples of pharnaceutically acceptable carriers

and net hods of naMukakimBcundelof Y INQBARtCHOMBY Sidd E@éielmymhétlﬁﬂ_ﬁd&rﬁdﬂ{ﬁn
Gennaro (ed.), Rem ngton's Pharmaceutical Sciences, 18th Editi on, f 990),
s

Mack Publis hﬁhegtr@ﬁd,engggqqmpoqﬁg}mgar\,tahe the form of creams, lotions, aercso
~ and/or emulsions and can be included in a transdermal patch of the matrix or

reservoir type as are conventional in the art for this purpose.

5 Preferably, the pharmaceutical preparation is in a unit dosage form. In
such form, the preparation is subdivided into suitably sized unit doses containing
appropriate quantities of the active component, e.g., an effective amount to
achieve the desired purpose. '

The compounds of this invention are administered to a patient in need of

10 such treatment (e.g. a mammal, such as a human being) in an effective amount,
e.g. a therapeutically effective amount. The amount administered is enough to
inhibit FPT.

The quantity of active compound in a unit dose of preparation may be
varied or adjusted from about 0.01 mg to about 1000 mg, preferably from about

15 0.01 mg to about 750 mg, more preferably from about 0.01 mg to about 500 mg,
and most preferably from about 0.01 mg to about 250 mg according to the
particular application.

The actual dosage employed may be varied depending upon the
requirements of the patient and the severity of the condition being treated.

20 Determination of the proper dosage regimen for a patticular situation is within the
skifl of the art. For convenience, the total daily dosage may be divided and
administered in portions during the day as required.

The amount and frequency of administration of the compounds of the
invention and/or the pharmaceutically acceptable salts thereof will be regulated

25 according to the judgment of the attending clinician considering such factors as
age, condition and size of the patient as well as severity of the symptoms being
treated. A typical recommended daily dosage regimen for oral administration can
range from about 0.04 mg/day to about 4000 mg/day, in two to four divided doses.

While the present invention has been described in conjunction with the

30 specific embodiments set forth above, many aiternatives, modifications and

variations thereof will be apparent to those of ordinary skill in the art. All such



Liquid form preparations include solutions, suspensions and enul sions. As

15 an exanple may be nentioned water or water-propylene glycol solutions for
parenteral injection or addition of sweeteners and opacifiers for ozamﬂw2m5
sol uti ons, Wodagpedsi ons and enul sions. Liquid form prepar at?@&i8Sitay33dl so

i nclude solutions for intranasal adm nistration. Aerosol preparations
suitable for inhalation may include solutions and 20 solids in powder form
which nmay be in conbination with a pharmggeutically acceptable carrier,
such as an inert conpressed gas, e.g. nitrogen. Also included are solid form
preparations, which are intended to be converted, shortly before use, to
liquid form preparations for either oral or parenteral adm nistration. Such
liquid forms_jncl.u sol.utions, suspension nd | Sii. ) npounds
of ‘the | nverdiebiites: SReEPaR RRRHEE A P ihaeo M BN HesgReast IS
2005 WO 02/ dbpesbi BESTHrdSent d8R%0 The conmpounds of the invention nmay al so
be deliverable transdermally. The transdernal conpositions can take the
formof creans, |otions, aerosols and/or enulsions and can be included in a
transdermal patch of the matrix or reservoir type as are conventional in
the art for this purpose. 5 Preferably, the pharnmaceutical preparation is in
a unit dosage form In such form the preparation is subdivided into
suitably sized unit doses containing appropriate quantities of the active
conponent, e.g., an effective amount to achieve the desired purpose. The
conmpounds of this invention are adm nistered to a patient in need of 10
such treatnent (e.g. a manmmal, such as a hunman being) in an effective
anount, e.g. a therapeutically effective anount. The anount adm nistered is
enough to inhibit FPT



The quantity of active conmpound in a unit dose of preparation may be varied
or adjusted fromabout 0.01 ng to about 1000 ng, preferabl y from apguday A%
0.01 ng to_about 750 ngy, nore preferably from about 0.01 t o about 500 ny,
and nost pVE&HEy from about 0.01 ng to about 250 ny acco‘FQiT’H@“lfH33l3he
particul ar application. The actual dosage enpl oyed nay be varied dependi ng
upon the requirenents of the patient and the severity of the condition
being treated. 20 Determ nation of the proper dosage reginen for a
particular situation is within the skill of the art. For convenience, the
total daily dosage nmay be divided and adm nistered in portions during the
day as required. The amount and frequency of adm nistration of the conpounds
of the invg\méﬁgsn fﬁ%d)f t he pharmaceutically acceptable salts thereof wll
be regul ate accord hg to the judgnent of the attending clinician

consi deri ng such fact s a 1.0, f pati ent as wel |
as severity of t 5/%6{55@% Lﬁgjeﬁ%e&?gz {nétg'e 92\‘9‘{@ '%’@ e(g(}gm"rended daily
dosage regi nmen for oral adm nistration can range gm about 0.04 ng/day to
about 4000 ngy/ daé'z i di YI ded dos. s

has been describ th t hB™¢0 SH I ments set

forth above, many al\terna ..0di ficati onsizane ons thereof wll
be apparent to those Of ordlinafy skill in the ait. such 7 WD 02/ 44164
PCTI US01/ 44333 MAY 2005 Bt ernatives, nodificarfep® and variations are

intended to fall within the gpirit #hd scope of

MAY 2005 WD 02/ 44164 PCHUSOI ¢424883 22 What is
sel ected fromthe group conpsi sfii nglof:
5 o)

10

15

or a pharmaceutically acceptable salt thereof.



Br G Br C Br Br 1~-0- NWONNS5 " Br C Br \ G NBr Br NN I |
0=S=0 0=S=0 I I 10CH3 CH3Br/ C Br/ 1+/ \C N NBr OBr 0 0)-NH

"N~NHZ 15 or or a pharnaceutically acceptable salt thereof. 27 MA PQhy 2%@
N

02/ 44164 PCT/ US01/ 44333 23 2. A conpound of the formula Br_cIl N Br \'N
WO 02/44164 PCT/US01/44333

23

2. A compound of the formula

Bre? éO cl
=N
Br
/0-
N Ny
o
0
) |

5
or a pharmaceutically acceptable salt thereof.
3. A compound of the formula
Br—g” éo cl
=N
Br
o
N N
L
10 0
(+) |
or a pharmaceutically acceptable salt thereof.
15 4, A compound of the formula

Bre” ‘O cl
=N
Br



5 or a pharmaceutically acceptable salt thereof. 3. A conpound of the

- formula Br cl NBr NN / 10 0 (+) or a pharmaceutically accth7amyeg[} '

salt thereof. 15 4. A conpound of the formula cl r Br <?P N_0=so cry 2
MAY 2005 WBUB54%A164 PCT/ US01144333 24 (-) or a phar macedfGREP|L{H4333
acceptable salt thereof. 5. A conpound of the formula Br CI N Br N
0=S=0

24

¢)

or a pharmaceutically acceptable salt thereof.

5. A compound of the formula

Br /'\1'i'mlii c
=N
Br

0=5=0
c
5 ,

{+)
or a pharmaceutically acceptable salt thereof,

6. A compound of the formula

10

0
=N
Br o

or a pharmaceutically acceptable salt thereof.
7. A compound of the formula

15



| 5 CH3 (+) or a pharmaceutically acceptable salt thereof. 6. A conpound

.of the formula 10 Br / , I \ ¢l Br N 10 N NHz N or a pharmacefimilnng
acceptable salt thereof. 7. A conpound of the formula 15 2 7 MAY 2005 WO
02/ 44164 PEO/0WSObA44333 25 Br / ' | C N Br cN NHz N O RCHUSwniB3

pharmaceutically acceptable salt thereof. 5 8. Use of a compound of Caiml
for preparation of a nmedicanment for inhibiting FPT. 9. Use of a conpound of

CGaim1l for preparation of a nmedicament o5

’ B~ ‘0 cl
_ =N
7 Br o

or a pharmaceutically acceptable salt thereof.

8. Use of a compound of Claim 1 for preparation of a medicament

for inhibiting FPT.

9. Use of a compound of Claim 1 for preparation of a medicament

for inhibiting tumor growth.
10

10. A pharmaceutical composition comprising an effective amount of
compound of Claim 1 in combination with a pharmaceutically acceptable carrier.

15 11.  Use of a compound of Claim 1 for preparation of a medicament
for inhibiting pancreatic tumor cells, lung tumor cells, myeloid leukemia tumor
cells, thyroid follicular tumor cells, myelodysplastic tumor cells, epidermal

carcinoma tumor cells, bladder tumor cells or colon tumor cells.

20
12. A process for producing compound (4)



for inhibiting tunor growth. 10 10. A pharnaceutical conposition conprising -
an effective anount of conpound of Caim1l in conbination with a,Z
. pharmaceutically acceptable carrier. 15 11. Use of a conpound of Zji’%ﬁYrIWUi
for prepargt.li of a nmedi canent for inhibiting pancreatic t | ung
tunor cel I‘gb %é 1°8i d | eukenia tumor cell s, thyroid folli cuw[bgu?rlokﬁcel S
nmyel odyspl astic tunor cells, epidermal carcinoma tunor cells, bl adder tum)r
cells or colon tunor cells. 20 12. A process for produci ng conpound (4) 2 7
MAY 2005 WO 02/ 44164 PCT/ USOL/ 44333 26 4 cl NSt N1 4 cH, conpri sing
the steps of, (a) dissolving conmpound (3) Br / \Nci He Br N13 5 CH3 in
a solvent m xture conprising a suitable aprotic sol vent and
di mret hyl acetam de; (b) cooling the reaction m xture to a tenperature of

bet ween Br ~ o
Swd

N
Br

N
| 4
comprising the steps of:
(a) dissolving compound (3)
Br = cl
\
N
HO
ar
N
| 3
5 CH3

in a solvent mixture comprising a suitable aprotic solvent and dimethylacetamide;
(b) cooling the reaction mixture to a temperature of between

()10 °C and (+)10 °C;
(c) adding thionyl bromide;

10 (d) stirring the reaction mixture at a temperature between

(-)10 °C and (+) 40 °C; |
(e) basifying the reaction mixture, and
(f) extracting the resulting solution with a suitable organic solvent;

15 13.  The process of Claim 12, wherein the aprotic solvent is CHzCls.

14.  The process of Claim 12, wherein the reaction is stirred at

0 °C for four hours.

20 15.  The process of Claim 12 comprising:
‘ (a) dissolving Compound (3) in a solvent mixture of CH2Cls (3.5 mol)
and dimethylacetamide (1.0 mol);



(-)10 C and (+)10 C (c) adding thionyl bromde; 10 (d) stirring t;_h%MAYzﬂgg
«reattion mxture at a tenperature between (-)10 C and (+) 40 C

basi fying the reaction m xture, and (f) extracting the resulting soI ution
with a sui M®PBHdsgani c sol vent; 15 13. The process of C aPETAZ01/4WREY ei n
the aprotic solvent is CH2Cl 2. 14. The process of Caim 12, wherein the
reaction is stirred at 0 C for four hours. 20 15. The process of Caim12
conprising: (a) dissolving Conpound (3) iofr a solvent mxture of CH2ClI2 (3.5
nol) and di nethylacetamde (1.0 nol); 2 7 MAY 2005 WD 02/44164
PCT/ USO / 44333 27 (b) cooling the reaction mxture to a tenperature of 0 C
(c) adding thionyl bromde; (d) stirring the reaction at a terrperature of O

extracting the resul tiyCednatnbiRasten el s = RS TER R PR ng ¢ he pr oduct
by flash silica gel cqbymujﬁ@fm@m@gjrﬁ@@y
| (d) stirring the reaction at a temperature of 0 °C for a time of four
hours;
5 (e) basifying with agueous NaHCOy3;
(f) extracting the resulting solution with CH2Clz; and
(g) purifying the product by fiash silica gel column chromofography.



